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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 

 

 

 

 

 

 

 

 

 

É ʅʘʫʯʥʳʡ ʮʝʥʪʨ çLJournalè 

É ʋʥʠʚʝʨʩʠʪʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 

ʋɼʂ 001.1 

ɹɹʂ 60 

  

https://ljournal.org/


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -3- 

 

 

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 



-4- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
  

ʃʳʛʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʐʘʤʫʪʜʠʥʦʚ ɸʡʜʘʨ ʍʘʨʠʩʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɿʘʣʦʤʥʦʚʘ ʉʚʝʪʣʘʥʘ ʇʝʪʨʦʚʥʘ ʅʘʡʜʝʥʦʚ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɹʠʡʤʫʨʩʘʝʚʘ ɹʫʨʫʣʙʫʙʫ ʄʦʣʜʦʩʘʣʠʝʚʥʘ ʈʦʤʘʥʦʚʘ ʀʨʠʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʈʘʜʢʝʚʠʯ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ ʍʘʯʘʪʫʨʦʚʘ ʂʘʨʠʥʝ ʈʦʙʝʨʪʦʚʥʘ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ɻʫʪʢʝʚʠʯ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ʂʘʜʠʤ ʄʫʥʜʝʨ ʄʫʣʣʘ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʄʘʪʚʝʝʚ ʈʦʤʘʥ ʉʪʘʣʠʥʘʨʴʝʚʠʯ ɻʨʠʛʦʨʴʝʚ ʄʠʭʘʠʣ ʌʝʜʦʩʝʝʚʠʯ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
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ɸʥʥʦʪʘʮʠʷ 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤ ʧʦ ʩʝʙʝ ʙʝʟ ʚʥʝʰʥʝʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʘʯʠʥʘʷ ʦʪ ʥʘʫʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʮʝʩʩ, ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʬʘʢʪʦʨʳ, ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

Abstract 

A natural experiment is a process that happens on its own without external interference. It can 

be useful in various fields, ranging from science to construction. In this article, we will consider the 

main purpose of the natural experiment and its application in construction. 

Keywords: natural experiment, process, technology, construction, factors, conditions, 

characteristics. 

 

 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ - ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʫʯʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʯʠʥʦʡ ʠ ʩʣʝʜʩʪʚʠʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ 

ʘʢʪʠʚʥʦ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʮʝʩʩ. ʕʪʦʪ ʪʠʧ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʩʦʙʳʪʠʷʤʠ ʠʣʠ ʷʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʤʘʥʠʧʫʣʷʮʠʡ ʠʣʠ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦ ʩʪʦʨʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷ [1]. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝʤ ʠʣʠ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʝʟ ʫʯʘʩʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʙʫʨʷ ʠʣʠ 

ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʠʟʫʯʘʪʴ ʵʪʠ ʷʚʣʝʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠʣʠ ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʳ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʠʨʦʜʝ, ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʷ 

ʛʠʧʦʪʝʟ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʙʫʜʫʱʝʤ [2]. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ, ʢʦʛʜʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ ʷʚʣʷʝʪʩʷ ʵʪʠʯʝʩʢʠ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʠʪʘʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʩʣʫʯʘʡʥʦ ʥʘʟʥʘʯʠʪʴ ʣʶʜʝʡ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʠʩʢ ʜʣʷ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʆʜʥʘʢʦ, ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʩʚʦʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʟʜʦʨʦʚʴʝ. 

ʆʜʥʘʢʦ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʥʝ 

ʚʩʝʛʜʘ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʩ 

ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ. ɹʦʣʝʝ ʪʦʛʦ, ʩʣʦʞʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʤʦʞʝʪ ʟʘʪʨʫʜʥʷʪʴ ʩʙʦʨ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -9- 

 

ɺ ʮʝʣʦʤ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʫʯʘʪʴ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʆʥʠ 

ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ, ʦʪ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʣʶʜʝʡ ʜʦ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ [3]. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, 

ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʟʜʘʥʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ 

ʩʪʨʦʝʥʠʷ. ʊʘʢʞʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʝʪʝʨ, ʜʦʞʜʴ, ʩʥʝʛ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [4]. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʵʤʧʠʨʠʯʝʩʢʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʤʧʠʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʷ ʦʙ ʦʙʲʝʢʪʝ, ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʩʭʦʜʥʳʡ.  

ɺ ʨʘʤʢʘʭ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʪʘʜʠʠ. ɺ ʭʦʜʝ ʧʝʨʚʦʡ 

ʧʦʣʫʯʘʶʪ ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʧʳʪʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩʥʦʝ ʵʤʧʠʨʠʯʝʩʢʦʝ 

ʟʥʘʥʠʝ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʵʪʠ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʦʧʳʪʘʭ, ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪʩʷ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ. ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʚʳʷʚʣʷʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʥʫʪʨʠ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ.  

ʃʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʝʱʝ ʥʘ ʫʨʦʚʥʝ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠ ʯʫʚʩʪʚʝʥʥʫʶ ʠ 

ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʪʫʧʝʥʴ ʩʦʟʥʘʥʠʷ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʠ ʩ ʵʤʧʠʨʠʯʝʩʢʠʤ ʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʥʠʮʘ ʙʫʜʝʪ ʚ ʠʭ ʩʦʦʪʥʦʰʝʥʠʠ. ʅʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʨʘʮʠʦʥʘʣʴʥʦʝ ʙʫʜʝʪ 

ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʯʫʚʩʪʚʝʥʥʳʤ, ʥʘ ʵʤʧʠʨʠʯʝʩʢʦʤ ï ʥʘʦʙʦʨʦʪ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʚʷʟʝʡ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʨʷʜʢʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘʷ ʬʦʨʤʘ ʦʙʦʙʱʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʧʦʟʥʘʥʠʷ. ʆʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʥʷʪʠʷ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʙʨʘʱʘʝʪʩʷ ʣʠʰʴ ʦʧʦʩʨʝʜʩʪʚʦʚʘʥʦ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʥʠʝ ʥʝʣʴʟʷ ʩʚʝʩʪʠ 

ʠʣʠ ʚʳʚʝʩʪʠ ʠʟ ʵʤʧʠʨʠʯʝʩʢʦʛʦ. ʀ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

ʟʥʘʥʠʝʤ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʙʘʟʠʩ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ï 

ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ, ʧʦʥʷʪʠʷ ʠ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʠʩʭʦʜʥʳʤ ʦʩʥʦʚʘʥʠʝʤ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʦʚʦʛʦ ʪʘʢʦʛʦ ʙʘʟʠʩʘ ʠʣʠ ʨʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʚʫʶ ʩʪʘʜʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟʠʩʘ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʪʝʦʨʠʠ. ɺ ʭʦʜʝ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʠʟ ʪʝʦʨʠʠ ʚʳʚʦʜʷʪʩʷ ʙʦʣʝʝ 

ʧʨʦʩʪʳʝ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʷʚʣʝʥʠʡ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʦʨʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʄʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʧʦʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʢʠ. ʄʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʠʤʳ, ʠʭ ʤʦʞʥʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦ ʪʨʝʤ ʛʨʫʧʧʘʤ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʤʧʠʨʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ï ʵʪʦ ʥʘʙʣʶʜʝʥʠʝ, ʦʧʠʩʘʥʠʝ, ʠʟʤʝʨʝʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʩʨʘʚʥʝʥʠʝ. ɺʪʦʨʫʶ ʛʨʫʧʧʫ 

ʦʙʨʘʟʫʶʪ ʦʙʱʝʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢʘʢ ʢ ʵʤʧʠʨʠʯʝʩʢʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ, ʪʘʢ ʠ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ, - ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ, ʦʪʦʞʜʝʩʪʚʣʝʥʥʦʝ ʠ 

ʠʟʦʣʠʨʫʶʱʝʝ, ʠʜʝʘʣʠʟʘʮʠʷ, ʜʝʜʫʢʮʠʷ ʠ ʠʥʜʫʢʮʠʷ. ʌʦʨʤʘʣʠʟʘʮʠʷ, ʘʢʩʠʦʤʘʪʠʟʘʮʠʷ, ʛʠʧʦʪʝʪʠʢʦ-

ʜʝʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜʳ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ 

ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʦʙʨʘʟʫʶʪ ʪʨʝʪʴʶ ʛʨʫʧʧʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢ ʫʨʦʚʥʷʤ, ʢʘʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʥʘʫʢʠ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʥʘʫʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʬʘʢʪʘʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʠ, ʦʥʠ ʥʝ ʠʤʝʶʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʦʨʠʠ, ʚ ʥʠʭ ʚʩʝ ʬʘʢʪʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ 

ʨʘʟʥʳʤʠ ʪʝʦʨʠʷʤʠ ʠ ʢʦʥʮʝʧʮʠʷʤʠ[5]. 



-10- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: 

1. ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʪʣʠʯʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʘʢʮʠʶ ʟʜʘʥʠʡ ʥʘ 

ʩʠʣʴʥʳʝ ʪʦʣʯʢʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʥʞʝʥʝʨʘʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

2. ʊʝʩʪʠʨʦʚʘʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʛʦʜʳ. 

ʕʢʩʧʦʟʠʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʜʦʞʜʴ, ʩʥʝʛ, ʚʝʪʝʨ ʠ ʩʦʣʥʮʝ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʩʪʦʡʢʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

3. ʀʟʫʯʝʥʠʝ ʵʨʦʟʠʠ ʧʦʯʚʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ʀʟʫʯʝʥʠʝ 

ʵʨʦʟʠʠ ʧʦʯʚʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʦʞʜʷ, ʚʝʪʨʘ ʠ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. 

4. ʉʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʳʟʳʚʘʷ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʇʨʦʚʝʜʝʥʠʝ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ 

ʨʘʟʨʘʙʦʪʢʘʭ, ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ, ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ʈʘʟʫʤʥʦʝ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʥʥʦʚʘʮʠʷʤ ʚ ʦʪʨʘʩʣʠ ʠ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ CAD ï ʩʠʩʪʝʤ. CAD - ʩʠʩʪʝʤʘ - ʵʪʦ ʩʠʩʪʝʤʘ, 

ʦʙʣʝʛʯʘʶʱʘʷ ʠʥʞʝʥʝʨʥʳʡ ʪʨʫʜ ʧʦʩʨʝʜʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉ ʠʭ 

ʧʦʤʦʱʴʶ ʦʧʪʠʤʠʟʠʨʫʶʪ ʨʘʩʯʝʪʳ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʬʪʘ, ʦʨʛʘʥʠʟʫʶʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: CAD - ʩʠʩʪʝʤʘ, ʘʥʘʣʠʟ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʮʝʩʩ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʩʦʬʪ, ʠʥʞʝʥʝʨʠʷ. 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -11- 

 

Abstract 

The article provides a comparative analysis of CAD systems. A CAD system is a system that 

facilitates engineering work by automating the design process. With their help, they optimize 

calculations, control the actions of control software, and organize geometric modeling and design. 

Keywords: CAD - system, analysis, design, process, modeling, software, engineering. 

 

CAD - ʩʠʩʪʝʤʳ ï ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʠʟʜʝʣʠʡ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ CAD-ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

(AEC CAD), ʤʝʭʘʥʠʯʝʩʢʠʤʠ (MCAD), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ (EDA), ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ (CAPP). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʤʥʦʞʝʩʪʚʦ CAD-ʩʠʩʪʝʤ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʆʄʇɸʉ-3D ï ʩʠʩʪʝʤʘ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʠ ɸʉʂʆʅ, 

ʩʪʘʚʰʘʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʪʳʩʷʯ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʯʝʪʘʝʪ  ʧʨʦʩʪʦʪʫ ʦʩʚʦʝʥʠʷ ʠ ʣʝʛʢʦʩʪʴ 

ʨʘʙʦʪʳ ʩ ʤʦʱʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʂʆʄʇɸʉ-3D ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʉ3D ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʸ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʪʳʩʷʯ ʧʨʝʜʧʨʠʷʪʠʡ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʧʨʦʩʪʦʪʳ ʦʩʚʦʝʥʠʷ ʠ 

ʤʦʱʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʘʥʠʷ ɸʉʂʆʅ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʦʙʣʝʛʯʝʥʥʳʝ ʚʝʨʩʠʠ ʵʪʦʡ ʩʠʩʪʝʤʳ: ʂʆʄʇɸʉ-

ɻʨʘʬʠʢ, ʂʆʄʇɸʉ3D LT, ʂʆʄʇɸʉ-3D Home, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

Solid Edge ï ʩʠʩʪʝʤʘ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪ ʢʦʤʧʘʥʠʠ 

Siemens PLM Software, ʚ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʝʨʝʚʘ ʧʦʩʪʨʦʝʥʠʷ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Siemens PLM Software, 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʩʠʥʭʨʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷè. 

ʉʠʩʪʝʤʘ Solid Edge ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʷʜʨʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Parasolid 

ʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʝʰʘʪʝʣʷ D-Cubed ʠ ʠʩʧʦʣʴʟʫʝʪ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

Microsoft Fluent. ʉʠʩʪʝʤʘ Solid Edge ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ, 

ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʠ ʦʙʣʘʜʘʝʪ ʚʩʪʨʦʝʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

Solid Edge ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʟʜʝʣʠʡ: ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʜʦ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʦʪ ʜʝʨʝʚʷʥʥʦʡ ʤʝʙʝʣʠ ʜʦ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʦʪ ʩʣʦʞʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ[1] 

AutoCAD - ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʯʝʨʯʝʥʠʷ, ʚʳʧʫʱʝʥʥʘʷ 

ʢʦʤʧʘʥʠʝʡ Autodesk. ʆʥʘ ʷʚʣʷʝʪʩʷ ʜʚʫʭ- ʠ ʪʨʝʭʤʝʨʥʦʡ, ʠ ʟʘ ʜʦʣʛʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʷ ʩʪʘʣʘ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. AutoCAD ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

AutoCAD Architecture, AutoCAD Electrical, AutoCAD Civil 3D ʠ ʜʨʫʛʠʝ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʥʘ ʙʘʟʝ AutoCAD ʦʪʥʦʩʷʪʩʷ: 

AutoCAD Architecture ï ʚʝʨʩʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʯʝʨʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʚʳʧʫʩʢʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

AutoCAD Electrical ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

AutoCAD Civil 3D ï ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʛʝʥʧʣʘʥʘ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 



-12- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

AutoCAD MEP ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʦʙʲʝʢʪʦʚ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʩʠʩʪʝʤ ʩʘʥʪʝʭʥʠʢʠ ʠ ʢʘʥʘʣʠʟʘʮʠʠ, ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, 

ʵʣʝʢʪʨʠʢʠ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

AutoCAD Map 3D ʩʦʟʜʘʥ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʟʝʤʣʝ- ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

AutoCAD Mechanical ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

AutoCAD P&ID ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ 

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ (ʂʀʇ), ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

AutoCAD Plant 3D ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

CATIA ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʨʘʩʩʠʨʦʚʢʠ ʢʘʙʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ [2]. 

Autodesk Inventor ï ʵʪʦ ʩʠʩʪʝʤʘ ʪʨʝʭʤʝʨʥʦʛʦ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ Autodesk, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ. ɽʸ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʮʠʬʨʦʚʳʝ 3D 

ʧʨʦʪʦʪʠʧʳ ʠʟʜʝʣʠʡ.ʇʦʵʪʦʤʫ ʢʦʨʨʝʢʪʥʝʡ ʦʪʥʝʩʪʠ Autodesk Inventor ʢ CAD/CAE ʩʠʩʪʝʤʘʤ. 

ʀʥʩʪʨʫʤʝʥʪʳ Inventor ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

Autodesk 3dMax (ʨʘʥʝʝ 3DStudio MAX) -ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʠʤʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʭʫʜʦʞʥʠʢʘʤʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʦʙʣʘʩʪʠ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʢʠʥʦ- ʠ ʪʝʣʝʠʥʜʫʩʪʨʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʜʠʟʘʡʥʝʨʘʤʠ ʠʛʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʯʝʥʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3Ds Max ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠ ʥʘʜʝʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʘʥʠʤʘʮʠʝʡ. ʆʥʠ ʩʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʘʥʠʤʘʮʠʠ ʠ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢ ʣʶʙʳʤ ʩʬʝʨʘʤ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʨʦʣʣʝʨʦʚ ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʢʣʶʯʝʡ ʠ ʧʨʦʮʝʜʫʨʥʳʭ ʥʘʩʪʨʦʝʢ, ʦʙʨʘʙʘʪʳʚʘʷ ʚʩʝ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʘʥʠʤʠʨʫʶʪ ʩ ʝʛʦ 

ʧʦʤʦʱʴʶ. ʂʨʦʤʝ ʪʦʛʦ, 3Ds Max ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʳʚʘʪʴ ʦʙʲʝʢʪʳ ʚʤʝʩʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʠʝʨʘʨʭʠʠ ʠʣʠ ʮʝʧʦʯʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʥʠʤʠʨʦʚʘʪʴ 

ʥʘʙʦʨʳ ʦʙʲʝʢʪʦʚ, ʫʧʨʦʱʘʷ ʧʨʦʮʝʩʩ. 

Autodesk Revit ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʤʧʘʥʠʝʡ Autodesk. Revit ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʥʘʯʠʥʘʷ ʦʪ 

ʢʦʥʮʝʧʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʧʫʩʢʦʤ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʫʨʝʟʘʥʥʘʷ 

ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ï Revit LT ʩʦ ʩʭʦʞʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

NX ï ʬʣʘʛʤʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʉɸʇʈ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Siemens PLM Software, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʵʣʝʤʝʥʪʳ ʩʦ ʩʣʦʞʥʦʡ 

ʬʦʨʤʦʡ ʠ ʧʣʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʅʘʙʦʨ ʧʨʠʣʦʞʝʥʠʡ, ʚʭʦʜʷʱʠʡ ʚ ʧʘʢʝʪ NX CAD, ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʢʝʪʘ ʚʩʝʛʦ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʧʨʠʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ ʠ ʚʳʧʫʩʢʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ çʩʥʠʟʫ-ʚʚʝʨʭè, ʪʘʢ ʠ çʩʚʝʨʭʫ-ʚʥʠʟè ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʩʪʨʦʝʥʠʷ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʜʝʣʠʶ ʜʦ ʵʪʘʧʘ ʚʳʜʘʯʠ ʜʘʥʥʳʭ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ T-FLEX CAD ï ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʛʠʙʨʠʜʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 2Dʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʙʣʘʜʘʝʪ 

ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʯʝʨʪʝʞʝʡ ʠ 3Dʤʦʜʝʣʝʡ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 
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ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʧʦʜʜʝʨʞʢʫ ʢʘʢ ɽʉʂɼ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

(ISO, DIN, ANSI). ʉʠʩʪʝʤʘ  ʧʦʣʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʤ 

ʧʦʜʭʦʜʝ ʢ ʩʦʟʜʘʥʠʶ ʉɸʇʈ ʠ ʢ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ. ɺ T-FLEX CAD ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʯʝʨʪʝʞʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʝʤʝʥʥʳʭ, ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʬʦʨʤʫʣʘʤ, ʚʳʙʨʘʥʳ ʠʟ ʙʘʟ ʜʘʥʥʳʭ.  ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʥʘʙʦʨʫ 

ʠʥʩʪʨʫʤʝʥʪʦʚ T-FLEX CAD ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʣʶʙʳʭ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʩʪʨʦʝʥʠʠ, 

ʩʪʘʥʢʦʩʪʨʦʝʥʠʠ, ʤʝʙʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, CAD ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʜʣʷ ʤʥʦʛʠʭ ʠʥʞʝʥʝʨʦʚ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʈʘʩʩʤʦʪʨʝʚ CAD-ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʚʘʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʘʚʪʦʪʨʘʥʩʦʧʨʪʥʳʭ ʪʦʥʥʝʣʝʡ.ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʥʥʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʪʦʥʥʝʣʠ, ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ, ʧʦʞʘʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

Abstract  

The paper discusses the basic principles of operation of fire safety systems in road transport 

tunnels. Modern technologies aiming to ensure fire safety of tunnels receive particular special 

attention. 

Keywords: ʩar tunnels, road traffic, fire safety. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʜʴʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʥʦʛʠʝ ʚʝʢʘ: 

ʥʘ ʟʘʨʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʜʨʝʚʥʠʝ ʞʠʪʝʣʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʝʱʝʨʘʤʠ, ʩʦʪʚʦʨʝʥʥʳʤʠ ʤʘʪʝʨʴʶ 

ʧʨʠʨʦʜʦʡ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʳʩʣʠ ʧʦʜʦʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʷʚʣʷʣʠʩʴ ʠʟ ʧʦʜ ʨʫʢ 

ʯʝʣʦʚʝʢʘ. 

ʊʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʨʝʤʝʥ ʧʘʣʝʦʣʠʪʘ ʧʝʱʝʨʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʶ 

ʥʘʜʝʞʥʦʛʦ ʫʙʝʞʠʱʘ. ɺ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʙʳʣʦ ʫʢʨʳʪʴʩʷ ʦʪ ʥʝʧʦʛʦʜʳ. ʉʚʠʨʝʧʳʭ ʭʠʱʥʠʢʦʚ ʠʣʠ 

ʚʨʘʞʜʝʙʥʦ ʥʘʩʪʨʦʝʥʥʳʭ ʧʣʝʤʝʥ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʝʨʚʳʭ ʨʫʢʦʪʚʦʨʥʳʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʧʦʩʝʣʝʥʠʡ. 



-14- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʜʥʠʤ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʧʦʜʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʠʟʚʝʩʪʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʝ, ʷʚʣʷʝʪʩʷ ʧʝʰʝʭʦʜʥʳʡ ʪʦʥʥʝʣʴ ʚ ɺʘʚʠʣʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʨ. ɽʬʨʘʪ: ʩʪʨʦʝʥʠʝ, 

ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʣʘ 920 ʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʣʦ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʮʘʨʩʢʦʛʦ ʜʚʦʨʮʘ ʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʙʝʨʝʛʫ ʭʨʘʤʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʨʝʚʥʝʤʠ ʨʠʤʣʷʥʘʤʠ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʦʡʩʢ ʚʳʧʦʣʥʷʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʥʘʤʝʥʠʪʳʭ ʜʦʨʦʛ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʣʦʪʥʦʡ ʩʝʪʴʶ 

ʚʩʶ ʠʤʧʝʨʠʶ, ʥʦ ʠ ʪʦʥʥʝʣʠ. ʊʘʢ ʫ ʛ. ʅʝʧʦʣʴ ʧʦʜ ʭʦʣʤʦʤ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʪʫʬʘ ʙʳʣ ʩʦʦʨʫʞʝʥ 

ʜʦʨʦʞʥʳʡ ʪʦʥʥʝʣʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 900 ʤ ʠ ʰʠʨʠʥʦʡ 8 ʤ ʚ ʨʘʡʦʥʝ ʛ. ʅʝʘʧʦʣʴ.  

ʊʦʥʥʝʣʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ. ʏʘʩʪʴ ʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʜʨʝʚʥʠʤʠ ʨʠʤʣʷʥʘʤʠ 

ʪʦʥʥʝʣʝʡ ʩʦʭʨʘʥʠʣʠʩʴ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 

ʅʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ ʚ ʤʠʨʝ ʧʨʠʰʣʦʩʴ ʥʘ XIX ʚʝʢ  - 

ʚʝʢ ʨʘʩʮʚʝʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɺʚʠʜʫ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʝʦʜʦʣʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʥʠʢʘʢ ʢʨʦʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ çʚʥʝʜʨʝʥʠʷè ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʦʨʥʳʝ ʧʨʝʛʨʘʜʳ. 

ʇʦʜʦʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ: ɸʥʛʣʠʠ, ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ, 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʠ ʠ ʈʦʩʩʠʠ. 

 ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʶʪʩʷ ʧʝʨʚʳʝ ʧʨʦʝʢʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʪʦʥʥʝʣʝʡ ʧʦʜ ʚʦʜʥʳʤʠ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʊʘʢ ʚ 1842 ʛʦʜʫ ʚ ʛ. ʃʦʥʜʦʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʩʢʦʛʦ ʱʠʪʘ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʪʦʥʥʝʣʴ ʧʦʜ ʨ. ʊʝʤʟʦʡ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 150 ʤ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʦʥʥʝʣʝʡ ʧʨʠʰʣʦʩʴ ʫʞʝ ʥʘ ʥʘʯʘʣʦ XX ʚʝʢʘ, ʧʨʠʯʝʤ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʰʣʦʩʴ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʚʝʢʘ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ. 

ʉʘʤʳʤ ʧʨʦʪʷʞʝʥʥʳʤ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʦʥʥʝʣʝʤ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʃʝʨʜʘʣʴʩʢʠʡ ʪʦʥʥʝʣʴ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʅʦʨʚʝʛʠʠ. ʊʦʥʥʝʣʴ ʜʣʠʥʦʡ 24,5 ʢʤ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʜʦʨʦʛʠ, ʚʝʜʫʱʝʡ ʦʪ ʛʦʨʦʜʘ 

ʆʩʣʦ ʚ ʛʦʨʦʜ ɹʝʨʛʝʥ. 

 

 
ʈʠʩʫʥʦʢ 1. ʆʙʫʩʪʨʦʡʩʪʚʦ ʃʝʨʜʘʣʴʩʢʦʛʦ ʪʦʥʥʝʣʷ. 

 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʃʝʨʜʘʣʴʩʢʠʡ ʪʦʥʥʝʣʴ ʨʘʟʜʝʣʝʥ ʥʘ 4 ʦʪʨʝʟʢʘ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʨʘʟʤʝʱʝʥʳ 3 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʦʪʘ ʜʣʷ ʦʪʜʳʭʘ ʚʦʜʠʪʝʣʝʡ. ɼʣʷ ʙʦʣʴʰʝʛʦ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʥʠʤʘʥʠʷ ʦʩʚʝʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʯʘʩʪʠ ʪʦʥʥʝʣʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʜʩʚʝʪʢʠ ʟʦʥ ʦʪʜʳʭʘ ï ʦʥʠ 

ʠʤʝʶʪ ʙʝʣʳʡ ʠ ʙʠʨʶʟʦʚʳʤ ʮʚʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ XXI ʚʝʢʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 100 ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʪʦʥʥʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ ʚ ʛʨʘʥʠʮʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʞʠʣʳʭ ʟʦʥ. ʉʘʤʳʤ ʧʨʦʪʷʞʝʥʥʳʤ ʪʦʥʥʝʣʝʤ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ɻʠʤʨʠʥʩʢʠʡ ʪʦʥʥʝʣʴ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ɼʘʛʝʩʪʘʥʝ, ʝʛʦ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 4,3 ʢʤ. ʊʦʥʥʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʛʦʨʥʳʭ 

ʩʝʣ ʩ ʮʝʥʪʨʦʤ ʨʝʩʧʫʙʣʠʢʠ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -15- 

 

 
ʈʠʩʫʥʦʢ 2. ɺʭʦʜʥʘʷ ʛʨʫʧʧʘ ɻʠʤʨʠʥʩʢʦʛʦ ʪʦʥʥʝʣʷ. 

 

ʂʨʦʤʝ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʦʥʥʝʣʝʡ ʚʳʧʦʣʥʷʶʪ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʛ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʧʝʨʝʛʨʫʟʢʠ, ʣʠʙʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. ʊʘʢ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʰʦʩʩʝ ʚ 2017 ʛʦʜʫ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 2 ʧʫʪʝʧʨʦʚʦʜʘ ʪʦʥʥʝʣʴʥʦʛʦ ʪʠʧʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʧʨ. ʂʠʨʦʚʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʈʘʢʠʪʦʚʩʢʠʤ ʰʦʩʩʝ. ɺ ʧʣʘʥʘʭ ʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʝʛʠʦʥʘ ʠʤʝʶʪʩʷ ʪʘʢʞʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʰʦʩʩʝ ʠ ʫʣ. ɸʚʨʦʨʳ. 

 

 
ʈʠʩʫʥʦʢ 3. ɺʥʝʰʥʠʡ ʚʠʜ ʪʦʥʥʝʣʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʰʦʩʩʝ ʠ ʧʨ. ʂʠʨʦʚʘ. 

 

ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʜʘʣʝʥʥʦʛʦ ʞʠʣʦʛʦ ʨʘʡʦʥʘ 

çʂʦʰʝʣʝʚ ʇʘʨʢè ʩ ʛ. ʉʘʤʘʨʘ ʟʘʧʣʘʥʠʨʦʚʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʦʥʥʝʣʷ ʧʦʜ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ 

ʧʫʪʷʤʠ ʚ ʩʦʩʪʘʚʝ 5 ʵʪʘʧʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʝʚʝʨʥʦʛʦ ʰʦʩʩʝ ʠ ʩʦʦʨʫʞʝʥʠʷ ʧʫʪʝʧʨʦʚʦʜʘ 

ʪʦʥʥʝʣʴʥʦʛʦ ʪʠʧʘ ʚ ʩʦʩʪʘʚʝ 3 ʵʪʘʧʘ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ çʌʨʫʥʟʝʥʩʢʠʡè. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʪʦʥʥʝʣʝʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʦʡʪʩʚʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝʩʫʱʠʭ ʯʘʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ. ʅʦ ʠ ʫʩʪʨʦʡʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ: 

ʦʩʚʝʱʝʥʠʷ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʩ ʫʯʠʪʦʤ ʙʦʛʘʪʦʛʦ 

ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ 

ʵʣʝʤʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʥʥʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ, 

ʩʠʩʪʝʤʫ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʠ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʦʥʥʝʣʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʪʦʥʥʝʣʷʭ, ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʕʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʜʘʪʯʠʢʠ ʜʳʤʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʘʤʝʥʠ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚʦʟʛʦʨʘʥʠʝ ʠ ʥʝʤʝʜʣʝʥʥʦ 

ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʫʩʢʘʶʪʩʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʧʨʠʥʢʣʝʨʳ ʠʣʠ ʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʪʦʥʥʝʣʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʛʘʟʦʚʳʝ ʩʤʝʩʠ, ʢʦʪʦʨʳʝ 



-16- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʪʦʥʥʝʣʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʶʪ ʦʛʦʥʴ. ʊʘʢʞʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʨʦʰʢʦʚʳʝ ʠ ʧʝʥʥʳʝ ʦʛʥʝʪʫʰʠʪʝʣʠ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʥʫʪʨʠ ʪʦʥʥʝʣʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʫʜʘʣʝʥʠʝ ʜʳʤʘ ʠ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʪʦʥʥʝʣʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʚʥʫʪʨʠ ʪʦʥʥʝʣʷ, ʚʢʣʶʯʘʷ ʥʘʣʠʯʠʝ ʜʳʤʘ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʦʥʥʝʣʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʦʛʥʝʩʪʦʡʢʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʟʘʪʫʭʘʥʠʶ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʝʥ, ʧʦʪʦʣʢʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʪʦʥʥʝʣʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʦʥʥʝʣʷʭ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʳʭ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ, ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʶ ʦʛʥʝʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʪʦʥʥʝʣʷʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʙʠʦʧʝʨʝʭʦʜʦʚ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ. ɹʠʦʧʝʨʝʭʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʩʝʢʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʦʪʦʢʠ, ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʥʠʞʝʥʠʠ ʯʠʩʣʘ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʞʠʚʦʪʥʳʤʠ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʙʠʦʧʝʨʝʭʦʜʦʚ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, 

ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʙʠʦʧʝʨʝʭʦʜʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʧʝʨʝʭʦʜʳ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʘʨʪʝʨʠʠ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʣʦʛʠʷ. 

 

Abstract 

This article discusses the concept of biotransitions as an innovative solution for sustainable 

transport arteries. Biotransitions, which are structures that allow wildlife to safely cross traffic flows, 

play a key role in preserving biodiversity and reducing animal-related road accidents. The paper 

analyses different types of biotransitions, their effectiveness and their impact on the ecology of 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -17- 

 

transport corridors, provides an example of their application on the Moscow - Kazan highway, 

discusses different types and their effectiveness and impact on the ecology of transport corridors. The 

conclusion emphasises the importance of implementing biotransitions to achieve sustainable 

development, taking into account the preservation of the natural balance and the needs of society. 

Keywords: biotransitions, sustainable development, transport arteries, biodiversity, ecology. 

 

ɺʚʝʜʝʥʠʝ 
ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 
ʘʩʧʝʢʪʦʚ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʦʨʦʞʥʳʤʠ ʩʝʪʷʤʠ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʦʡ, 
ʢʦʪʦʨʦʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʬʣʠʢʪʘʤ ʠ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ ʢʘʢ ʜʣʷ ʣʶʜʝʡ, ʪʘʢ 
ʠ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ 
ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ - ʙʠʦʧʝʨʝʭʦʜʦʚ ʢʘʢ ʵʣʝʤʝʥʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ. ʆʙʩʫʜʠʤ, ʢʘʢ ʵʪʠ ʩʪʨʫʢʪʫʨʳ, ʚʥʝʜʨʝʥʥʳʝ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, 
ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʠ ʩʤʷʛʯʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʥʘʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʤʳ ʚʦʟʴʤʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʈʦʩʩʠʠ - ʪʨʘʩʩʫ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ. ɸʥʘʣʠʟʠʨʫʷ ʵʪʦʪ 
ʧʨʠʤʝʨ, ʤʳ ʩʤʦʞʝʤ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʷʭ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʫʩʪʦʡʯʠʚʦʝ 
ʨʘʟʚʠʪʠʝ. [8,9] 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʘʢ ʠ ʥʘ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɼʘʚʘʡʪʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ 
ʵʪʦʡ ʧʨʦʙʣʝʤʳ: 

1. ʋʪʨʘʪʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʵʢʦʩʠʩʪʝʤ: 
ʈʘʟʚʠʪʠʝ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʤʠʛʨʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʜʠʢʦʡ ʬʘʫʥʳ. ɼʦʨʦʛʠ ʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʤʦʛʫʪ 
ʨʘʟʜʝʣʷʪʴ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʬʨʘʛʤʝʥʪʳ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʦʙʤʝʥʫ 
ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʚʦʜʠʪ ʢ 
ʩʦʢʨʘʱʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

2. ʉʪʦʣʢʥʦʚʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ ʥʘ ʜʦʨʦʛʘʭ: ʋʚʝʣʠʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʯʠʩʣʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩ 
ʜʠʢʦʡ ʧʨʠʨʦʜʦʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʠ ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 
ʚʦʜʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʤʦʥʪʦʤ ʧʦʚʨʝʞʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʣʝʯʝʥʠʝʤ ʧʦʩʪʨʘʜʘʚʰʠʭ. 

3. ʅʘʨʫʰʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ: ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʦʨʦʛ ʯʘʩʪʦ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʫʙʢʦʡ ʣʝʩʦʚ, ʟʘʩʦʨʝʥʠʝʤ ʚʦʜʦʝʤʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ ʞʠʚʦʪʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 
ʦʙʠʪʘʥʠʷ, ʥʘʨʫʰʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʙʘʣʘʥʩʦʚ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤ. 

4. ʋʛʨʦʟʘ ʚʳʤʠʨʘʥʠʶ ʚʠʜʦʚ: ɼʦʨʦʞʥʳʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʢʨʠʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʜʢʠʝ ʠ ʫʷʟʚʠʤʳʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʫʛʨʦʞʘʷ ʠʭ ʚʳʤʠʨʘʥʠʶ. 

ʇʦʪʝʨʷ ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʨʫʰʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ 

ʨʠʩʢ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʚʝʥʴ ʫʷʟʚʠʤʦʩʪʠ ʵʪʠʭ 

ʚʠʜʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. [2, 6] 

ʇʦʪʝʥʮʠʘʣ ʙʠʦʧʝʨʝʭʦʜʦʚ ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ 

ʕʪʦʪ ʘʩʧʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʯʘʩʪʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ, ʢʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ: 



-18- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
1. ʉʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʧʦʟʚʦʣʷʝʪ ʞʠʚʦʪʥʳʤ ʙʝʟʦʧʘʩʥʦ 
ʧʝʨʝʩʝʢʘʪʴ ʜʦʨʦʛʠ ʠ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʦʭʨʘʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ. 

2. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʞʠʚʦʪʥʳʤʠ: ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ 
ʩʪʦʣʢʥʦʚʝʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩ ʜʠʢʦʡ ʧʨʠʨʦʜʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʞʠʚʦʪʥʳʤ 
ʙʝʟʦʧʘʩʥʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʨʦʛ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʧʘʩʘʝʪ ʞʠʟʥʠ 
ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ ʥʘ ʜʦʨʦʛʘʭ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 
ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʝʨʴ. 

3. ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤ: ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʞʠʚʦʪʥʳʤ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʤʝʩʪʘʤ 
ʦʙʠʪʘʥʠʷ ʠ ʫʤʝʥʴʰʘʷ ʬʨʘʛʤʝʥʪʘʮʠʶ ʵʢʦʩʠʩʪʝʤ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ 
ʧʦʪʨʝʙʥʦʩʪʠ. 

4. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ: ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʙʠʦʧʝʨʝʭʦʜʦʚ, ʪʘʢʠʝ 
ʢʘʢ ʟʝʣʝʥʳʝ ʤʦʩʪʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʨʦʚʳ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʙʠʦʧʝʨʝʭʦʜʘʭ ʤʦʞʝʪ 
ʬʠʣʴʪʨʦʚʘʪʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʩʪʦʢʘ ʜʦʞʜʝʚʳʭ ʚʦʜ ʠ ʩʥʠʞʘʪʴ ʟʘʛʨʷʟʥʝʥʠʝ 
ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. 

ɺ ʮʝʣʦʤ, ʙʠʦʧʝʨʝʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 
ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ. ʀʭ 
ʚʥʝʜʨʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ. [3, 4] 

ʊʠʧʳ ʙʠʦʧʝʨʝʭʦʜʦʚ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: 
1. ʅʘʟʝʤʥʳʝ ʤʦʩʪʳ ʠ ʧʝʰʝʭʦʜʥʳʝ ʤʦʩʪʳ: ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʩʪʳ ʠʣʠ 

ʵʩʪʘʢʘʜʳ, ʧʦ ʢʦʪʦʨʳʤ ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴ ʜʦʨʦʛʠ ʙʝʟʦʧʘʩʥʦ ʥʘʜ ʘʚʪʦʪʨʘʩʩʘʤʠ. 
ʅʘʟʝʤʥʳʝ ʤʦʩʪʳ ʠ ʧʝʰʝʭʦʜʥʳʝ ʤʦʩʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʠ 
ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

2. ʇʦʜʟʝʤʥʳʝ ʪʫʥʥʝʣʠ ʠ ʵʢʦ-ʧʦʜʟʝʤʝʣʴʷ: ʇʦʜʟʝʤʥʳʝ ʪʫʥʥʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʨʠʜʦʨʳ ʧʦʜ ʜʦʨʦʛʦʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 

ʜʦʨʦʛʫ. ʕʢʦ-ʧʦʜʟʝʤʝʣʴʷ ð ʵʪʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʣʫʯʰʝʥʥʳʝ ʚʝʨʩʠʠ ʧʦʜʟʝʤʥʳʭ 

ʪʫʥʥʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʠʪʘʝʤʳʤʠ ʠ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʚʦʜʥʳʝ 

ʨʝʟʝʨʚʫʘʨʳ. 

 
ʈʠʩʫʥʦʢ 1. ɹʠʦʧʝʨʝʭʦʜ ʤʦʩʪʦʚʦʛʦ ʪʠʧʘ (ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ)  

1 ï ʚʝʨʭʥʝʝ ʧʦʣʦʪʥʦ; 2 ï ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ; 3 - ʦʙʦʯʠʥʘ 

 

3. ʂʘʥʘʪʥʳʝ ʤʦʩʪʳ ʠ ʧʫʪʝʧʨʦʚʦʜʳ: ʂʘʥʘʪʥʳʝ ʤʦʩʪʳ ʠ ʧʫʪʝʧʨʦʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʳʩʦʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ ʜʚʝ ʩʪʦʨʦʥʳ ʜʦʨʦʛʠ ʠ ʧʦʟʚʦʣʷʶʪ ʞʠʚʦʪʥʳʤ 

ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʩʝʢʘʪʴ ʝʝ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʘʟʝʤʥʳʝ 

ʠʣʠ ʧʦʜʟʝʤʥʳʝ ʨʝʰʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳ. 
ʈʠʩʫʥʦʢ 2. ʇʦʜʟʝʤʥʳʡ ʙʠʦʧʝʨʝʭʦʜ ʪʦʥʥʝʣʴʥʦʛʦ ʪʠʧʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʛʘʙʘʨʠʪʦʚ 

(ʧʨʦʬʠʣʴ) 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -19- 

 

1- ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ; 2 ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʨʫʥʪ; 3 ï ʟʦʥʘ ʧʨʦʭʦʜʘ ʜʣʷ ʞʠʚʦʪʥʳʭ 

 

ʈʠʩʫʥʦʢ 3. ʅʘʚʝʩʥʦʡ ʙʠʦʧʝʨʝʭʦʜ (ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ) 

1 - ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ; 2 - ʦʙʦʯʠʥʘ; 3 - ʢʘʥʘʪʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ;4 - ʦʧʦʨʘ 

 

4. ʃʘʥʜʰʘʬʪʥʳʝ ʧʣʘʥʠʨʦʚʢʠ ʠ ʫʣʫʯʰʝʥʠʷ: ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʚʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʙʠʦʧʝʨʝʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʣʘʥʜʰʘʬʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʛ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚʦʜʥʳʭ 

ʧʨʝʛʨʘʜ ʠ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʣʫʯʰʝʥʠʡ. [1, 10] 
 

 

ʈʠʩʫʥʦʢ 4. ʃʘʥʜʰʘʬʪʥʳʡ ʤʦʩʪ (ʧʣʘʥ) 

1 - ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ; 2 - ʚʝʨʭʥʝʝ ʧʦʣʦʪʥʦ; 3 - ʦʙʦʯʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ 

 

 

ʈʠʩʫʥʦʢ 5. ʃʘʥʜʰʘʬʪʥʳʡ ʤʦʩʪ (ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ) 

1 - ʚʝʨʭʥʝʝ ʧʦʣʦʪʥʦ; 2 - ʝʩʪʝʩʪʚʝʥʥʦʝ ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ; 3 - ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ; 4 - ʦʙʦʯʠʥʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ 

ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣ 

ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʜʠʢʦʡ 



-20- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʠʨʦʜʳ. ʕʪʦʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚ ʈʦʩʩʠʠ, 

ʩʚʷʟʳʚʘʷ ʜʚʘ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘ ʠ ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

ʅʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʬʨʘʛʤʝʥʪʘʮʠʶ ʵʢʦʩʠʩʪʝʤ, ʧʦʪʝʨʶ ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʠ ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʩʠʪʫʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʞʠʚʦʪʥʳʭ, 

ʩʥʠʟʠʪʴ ʨʠʩʢ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʚ ʨʝʛʠʦʥʝ.  

ʇʨʠʤʝʨʳ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʘʭ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. 

 

ʈʠʩʫʥʦʢ 6. ɹʠʦʧʝʨʝʭʦʜ ʥʘ ʪʨʘʩʩʝ ʄ-12 ʄʦʩʢʚʘ-ʂʘʟʘʥʴ. ʇʂ 1509+18 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʝʨʝʭʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʠʭ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʢʦʥʩʪʨʫʢʮʠʶ, ʨʘʟʤʝʨ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʐʠʨʠʥʘ ʙʠʦʧʝʨʝʭʦʜʘ ʥʘ ʇʂ 1509+18 - 

45,5 ʤʝʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʤʠʛʨʠʨʦʚʘʪʴ ʙʦʣʴʰʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʞʠʚʦʪʥʳʡ, ʘ 

ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʧʦ ʧʝʨʠʤʝʪʨʫ ʤʦʩʪʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʠ ʝʛʦ ʧʦʜʭʦʜʘʭ ʚʳʧʦʣʥʷʶʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʳʭʦʜ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʳʡ 

ʪʨʘʥʩʬʝʨ ʞʠʚʦʪʥʳʭ ʧʨʠ ʤʠʛʨʘʮʠʠ. ɺ-ʪʨʝʪʴʠʭ, ʫʤʝʥʴʰʘʝʪ ʰʫʤ ʦʪ ʧʨʦʝʟʞʘʶʱʠʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʧʦʤʦʛʘʷ ʞʠʚʦʪʥʳʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʥʝʛʦ. ʉʘʤʦ ʧʦʢʨʳʪʠʝ 

ʚʳʧʦʣʥʝʥʦ ʠʟ ʜʚʫʭ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʣʦʸʚ, ʫʢʨʝʧʣʝʥʥʳʭ ʧʦʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ. ʅʘ ʧʦʜʭʦʜʘʭ ʚʳʩʘʞʝʥʳ ʢʨʫʧʥʦʤʝʨʥʳʝ ʜʝʨʝʚʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ. [5] 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʙʠʦʧʝʨʝʭʦʜʦʚ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ. ɹʠʦʧʝʨʝʭʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʫʣʫʯʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʨʠʜʦʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ: ʈʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ ʵʢʦʩʠʩʪʝʤ, ʫʛʨʦʟʝ 

ʚʳʤʠʨʘʥʠʶ ʚʠʜʦʚ ʠ ʨʦʩʪʫ ʯʠʩʣʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʞʠʚʦʪʥʳʤʠ ʥʘ ʜʦʨʦʛʘʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -21- 

 

2. ʇʦʪʝʥʮʠʘʣ ʙʠʦʧʝʨʝʭʦʜʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ: ɹʠʦʧʝʨʝʭʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ. 

3. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ: ɺʥʝʜʨʝʥʠʝ 

ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ - ʂʘʟʘʥʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

4. ʊʠʧʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʝʨʝʭʦʜʦʚ: ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʙʠʦʧʝʨʝʭʦʜʦʚ 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ, ʪʠʧʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʢʦʡ ʧʨʠʨʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʧʝʨʝʭʦʜʦʚ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

5. ɺʣʠʷʥʠʝ ʙʠʦʧʝʨʝʭʦʜʦʚ ʥʘ ʵʢʦʣʦʛʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ: ɹʠʦʧʝʨʝʭʦʜʳ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʜʜʝʨʞʘʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ. 

ɺ ʮʝʣʦʤ, ʚʥʝʜʨʝʥʠʝ ʙʠʦʧʝʨʝʭʦʜʦʚ ʚ ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʜʦʩʪʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ 

ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. ʈʘʟʨʘʙʦʪʢʘ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʙʠʦʧʝʨʝʭʦʜʦʚ ʪʨʝʙʫʶʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʘʢʪʠʚʥʦʛʦ 

ʚʦʚʣʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. [6, 7] 
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ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʟʜʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʞʠʣʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ.  
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ʩʨʝʜʥʝʡ ʵʪʘʞʥʦʩʪʠ.   

 

Abstract 

This article discusses the key aspects of the design of residential complexes, analysis of current 

trends and approaches in this area in order to propose basic and optimal solutions that contribute to the 

creation of such residential areas for future generations. 

Keywords: residential complex, trends, residential buildings, building design, mid-rise. 

 

ɾʠʣʳʝ ʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʉʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʞʠʣʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ʇʨʦʚʦʜʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʞʠʣʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʧʦʩʦʙʳ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪ ʘʥʘʣʠʟ ʦʧʳʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʵʪʘʞʥʦʩʪʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠ ʠʭ ʧʣʦʪʥʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘ ʧʝʨʠʬʝʨʠʠ 

ʛʦʨʦʜʘ ʧʨʠʚʝʣʦ ʢ ʨʷʜʫ ʩʦʮʠʘʣʴʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝ ʨʝʰʠʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʤʘʩʩʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʢ ʩʦʟʜʘʥʠʶ ʩʨʝʜʥʝʵʪʘʞʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ [1]. 

ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝʝ ʦʜʦʙʨʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʘʢʪʠʢʝ, 

ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʩʦʟʜʘʚʘʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʱʝʥʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʞʠʣʴʮʦʚ, ʘ 

ʪʘʢʞʝ ʩʙʣʠʞʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [2]. ʋʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʩʨʝʜʥʝʵʪʘʞʥʳʭ ʞʠʣʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʈʦʩʩʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʵʪʦʡ 

ʤʦʜʝʣʠ ʟʘʩʪʨʦʡʢʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ [3]: 

¶ ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ - ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʞʠʣʳʭ ʜʦʤʦʚ ʥʘ ʫʯʘʩʪʢʝ; 

¶ ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ - ʦʨʛʘʥʠʟʘʮʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʞʠʣʳʭ ʷʯʝʝʢ; 

¶ ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ - ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ;  

¶ ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ - ʛʘʙʘʨʠʪʳ ʧʦʤʝʱʝʥʠʡ ʚ ʢʚʘʨʪʠʨʘʭ, 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

¶ ʇʨʦʝʢʪ çɸʨʢʦʩʪʨʘʩʩʝè 

ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ, ʧʦʩʪʨʦʝʥ ʚ 2023 ʛʦʜʫ. ʋʯʘʩʪʦʢ 

ʠʤʝʝʪ ʚʠʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʝʢʫ ʐʧʨʝʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʤʠʢʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ɸʨʢʦʩʪʨʘʩʩʝ, ɹʝʨʣʠʥ (ɻʝʨʤʘʥʠʷ) 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -23- 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ʂʦʤʧʣʝʢʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ, ʦʢʨʫʞʝʥ ʞʠʣʳʤʠ ʜʦʤʘʤʠ 

ʩʨʝʜʥʝʡ ʵʪʘʞʥʦʩʪʠ, ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ. ʎʝʣʴʥʳʡ ʦʙʲʝʤ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚʜʦʣʴ ʛʦʨʦʜʩʢʦʡ 

ʫʣʠʮʳ, ʘ ʚ ʛʣʫʙʴ ʦʙʲʝʤ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʪʦʯʝʯʥʳʝ ʩʝʢʮʠʠ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʚʠʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʝʢʫ. 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ 9 ʩʝʢʮʠʡ, 4 ʠʟ ʢʦʪʦʨʳʭ 

ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ, ʘ 5 ʦʩʪʘʣʴʥʳʭ ï ʛʘʣʝʨʝʡʥʦʛʦ. ɺʝʨʪʠʢʘʣʴʥʫʶ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʶʪ 4 

ʣʝʩʪʥʠʯʥʦ-ʣʠʬʪʦʚʳʭ ʫʟʣʘ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, 2 ʠʟ ʢʦʪʦʨʳʭ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ. ɺ ʩʝʢʮʠʷʭ 

ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ ʥʘ ʵʪʘʞʝ ʥʘʭʦʜʷʪʩʷ ʧʦ 3 ʞʠʣʳʝ ʷʯʝʡʢʠ, ʚ ʛʘʣʝʨʝʡʥʳʭ ï ʧʦ 2 ʠʣʠ 4.   

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ʆʙʲʝʤ ʟʜʘʥʠʝ 6-ʪʠ ʵʪʘʞʥʳʡ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ 

ʧʦʤʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ, 5 ʦʩʪʘʣʴʥʳʭ ï ʞʠʣrʝ. ʅʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ ʢʚʘʨʪʠʨʳ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ï ʜʚʫʭʵʪʘʞʥʳʝ. 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ɾʠʣʳʝ ʷʯʝʡʢʠ ʨʘʟʣʠʯʥʦʛʦ ʩʪʠʣʷ ʞʠʟʥʠ ʠ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʫʜʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ 6-ʢʦʤʥʘʪʥʳʤʠ ʢʚʘʨʪʠʨʘʤʠ ʥʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ. ɺ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʢʚʘʨʪʠʨʘʭ ʢʫʭʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ 8 ʤ2, ʚ ʙʦʣʴʰʠʭ ï 

ʩʦʚʤʝʱʝʥʳ ʩ ʛʦʩʪʠʥʦʡ ʦʪ 20 ʤ2. ʉʘʥʫʟʣʳ ʩʦʚʤʝʱʝʥʥʳʝ, ʩ ʜʫʰʝʚʦʡ ʢʘʙʠʥʦʡ. ʆʪʢʨʳʪʳʝ 

ʙʘʣʢʦʥʳ ʫ ʞʠʣʳʭ ʷʯʝʝʢ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʘʣʴʥʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʥʘ ʛʦʨʦʜʩʢʫʶ ʫʣʠʮʫ, ʠʟ 

ʧʦʤʝʱʝʥʠʷ ʢʫʭʥʠ-ʛʦʩʪʠʥʦʡ [4].   

ʇʨʦʝʢʪ ñʉʧʦʨʪʠʥʛò 

ɺ 2021 ʛʦʜʫ ʧʦʩʪʨʦʝʥ ʢʨʫʧʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʘʶʱʠʡ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʩʝʢʮʠʦʥʥʳʡ ʜʦʤ ʠ ʪʘʫʥʭʘʫʩʳ ʩ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʇʣʦʱʘʜʴ 

ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʣʷʝʪ 10 393 ʤ2. 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ʊʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ɹʣʘʥʴʷʢ ʠ ɹʦʟʝʣʴ. ɿʘʩʪʨʦʡʢʘ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ: ʩ ʩʝʚʝʨʘ 

ʨʘʩʧʦʣʦʞʝʥ ʧʨʦʩʪʦʨʥʳʡ ʧʘʨʢ, ʩ ʟʘʧʘʜʘ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʩ ʶʛʘ ʤʘʣʦʵʪʘʞʥʘʷ ʨʝʛʫʣʷʨʥʘʷ 

ʟʘʩʪʨʦʡʢʘ, ʩ ʚʦʩʪʦʢʘ ʩʝʢʮʠʦʥʥʳʝ ʜʦʤʘ ʩʨʝʜʥʝʡ ʵʪʘʞʥʦʩʪʠ ʧʝʨʠʤʝʪʨʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʉʪʦʨʪʠʥʛ, ɹʣʘʥʴʷʢ (ʌʨʘʥʮʠʷ) 

 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ʉʝʢʮʠʦʥʥʳʡ ʜʦʤ ʛʘʣʝʨʝʡʥʦʛʦ ʪʠʧʘ, ʚʭʦʜ ʚ 

ʢʚʘʨʪʠʨʳ ʩʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʦʨʘ. ʇʝʨʚʳʡ ʵʪʘʞ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʦʪʢʨʳʪʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚʭʦʜ ʩ ʫʣʠʮʳ. ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʧʦʚʪʦʨʷʶʱʘʷ ʬʦʨʤʫ 

ʫʛʣʦʚʘʪʦʛʦ ʫʯʘʩʪʢʘ.  ʊʘʫʥʭʘʫʩʳ ʥʘʭʦʜʷʪʩʷ ʚʜʦʣʴ ʪʠʭʦʡ ʫʣʠʮʳ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʭʦʜ ʚ 

ʢʘʞʜʳʡ ʜʦʤ ʯʝʨʝʟ ʥʝʙʦʣʴʰʫʶ ʧʨʠʜʦʤʦʚʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʜʚʫʭʤʝʪʨʦʚʳʤ ʦʛʨʘʞʜʝʥʠʝʤ ʠʟ 

ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ, ʫʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʩʝʪʢʠ. ʊʘʫʥʭʘʫʩʳ ʠ ʩʝʢʮʠʦʥʥʳʡ ʜʦʤ ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ.   

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ʉʝʢʮʠʦʥʥʳʡ ʜʦʤ ʧʝʨʝʤʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ ʦʪ 3 

ʜʦ 8 ʵʪʘʞʝʡ. ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ, ʚ ʫʛʣʫ ʫʯʘʩʪʢʘ, ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʘʢʮʝʥʪʥʫʶ ʯʘʩʪʴ ʚ 8 ʵʪʘʞʝʡ, 

ʜʘʣʝʝ ʚʛʣʫʙʴ ʪʠʭʦʡ ʫʣʠʮʳ ʢʦʨʧʫʩʘ ʧʦʥʠʞʘʶʪʩʷ ʜʦ 3 ʵʪʘʞʝʡ, ʠ ʢʦʤʧʦʟʠʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʜʚʫʭʵʪʘʞʥʳʤʠ ʪʘʫʥʭʘʫʩʘʤʠ. ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʙʘʩʩʝʡʥʦʤ ʠ 

ʙʘʣʴʥʝʦʪʝʨʘʧʠʝʝʡ (ʣʝʯʝʙʥʳʤʠ ʚʦʜʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ). ʆʪʜʝʣʢʘ ʬʘʩʘʜʦʚ ʚʳʧʦʣʥʝʥʘ ʠʟ ʙʝʣʦʛʦ 

ʢʠʨʧʠʯʘ, ʧʝʨʚʳʡ ʵʪʘʞ ʦʙʣʠʮʦʚʘʥ ʙʝʪʦʥʥʳʤʠ ʧʘʥʝʣʷʤʠ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ.  



-24- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ɺ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ʨʘʟʤʝʱʘʶʪʩʷ ʩʪʫʜʠʠ 

ʦʪ 25 ʤ2, ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʦʪ 40 ʤ2, ʜʚʫʭʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ʦʪ 70 ʤ2, ʘ ʪʘʢʞʝ ʪʨʝʭʢʦʤʥʘʪʥʳʝ 

ʜʚʫʭʵʪʘʞʥʳʝ ʢʚʘʨʪʠʨʳ ʥʘ ʚʝʨʭʥʠʭ ʵʪʘʞʘʭ ʩ ʦʪʢʨʳʪʳʤʠ ʪʝʨʨʘʩʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʛʘʣʝʨʝʡʥʦʛʦ 

ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʫʬʝʨʥʦʡ ʟʦʥʳ ʤʝʞʜʫ ʦʙʱʝʩʪʚʝʥʥʳʤ ʢʦʨʠʜʦʨʦʤ ʠ ʞʠʣʦʡ ʷʯʝʡʢʦʡ. ʇʨʠ 

ʚʭʦʜʝ ʚ ʢʚʘʨʪʠʨʫ ʥʘʭʦʜʠʪʩʷ ʥʝʙʦʣʴʰʘʷ ʧʣʦʱʘʜʢʘ ʩ ʦʟʝʣʝʥʝʥʠʝʤ ʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʢʣʘʜʦʚʦʡ, 

ʢʦʪʦʨʘʷ ʦʪʜʝʣʝʥʘ ʙʘʤʙʫʢʦʚʳʤ ʦʛʨʘʞʜʝʥʠʝʤ ʠ ʜʚʝʨʴʶ.  

ʇʨʦʝʢʪ ñʋʪʦʧʠʷ ɹʨʶʟò 

ʂʦʤʧʣʝʢʩ ʧʦʩʪʨʦʝʥ ʚ 2021 ʛʦʜʫ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʦʢʨʘʠʥʝ ʧʘʨʢʘ ʕʨʚʝʨʠ, ʥʝʜʘʣʝʢʦ ʦʪ 

ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʢʨʳʪʳʡ ʩʪʝʢʣʷʥʥʦʡ ʢʨʳʰʝʡ ʚʥʫʪʨʝʥʥʠʡ 

ʜʚʦʨ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʦʨʘʥʞʝʨʝʶ (ʨʠʩ. 3).  

 

 
ʈʠʩʫʥʦʢ. 3. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʋʪʦʧʠʷ, ɹʨʶʟ (ʌʨʘʥʮʠʷ) 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ɿʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʚʦʢʨʫʛ ʨʘʩʧʦʣʦʞʝʥʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʠ ʤʘʣʦʵʪʘʞʥʳʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ. ɿʜʘʥʠʝ ʠʤʝʝʪ ʮʝʣʴʥʳʡ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʦʙʲʝʤ.   

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʛʘʣʝʨʝʡʥʦʛʦ ʪʠʧʘ, ʚʭʦʜ ʚ ʞʠʣʳʝ 

ʷʯʝʡʢʠ ʩʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʦʨʘ. ʏʝʨʝʟ ʜʚʦʨ ʧʨʦʭʦʜʷʪ ʜʠʘʛʦʥʘʣʴʥʳʝ ʛʘʣʝʨʝʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʩʝʢʮʠʠ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʝʨʪʠʢʘʣʴʥʫʶ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʚʝ ʣʝʩʪʥʠʯʥʳʝ ʢʣʝʪʢʠ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʠ ʜʚʘ 

ʣʠʬʪʘ.   

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ʆʙʲʝʤ ʟʜʘʥʠʷ 4-ʭ ʵʪʘʞʥʳʡ, ʢʨʦʣʷ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ, ʥʘ ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʧʝʨʩʦʥʘʣʴʥʳʝ ʣʝʪʥʠʝ ʠ ʟʠʤʥʠʝ ʩʘʜʳ. ʂʦʤʧʦʟʠʮʠʷ, ʩʦ 

ʩʣʦʚ ʘʚʪʦʨʦʚ ʧʨʦʝʢʪʘ, ʥʘʧʦʤʠʥʘʝʪ ʙʦʣʴʰʦʝ ʩʫʜʥʦ, ʥʦʩʦʚʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʠʪ ʚ ʩʢʚʝʨ [5]. 

ɾʠʣʳʝ ʷʯʝʡʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʢʨʫʛ ʘʪʨʠʫʤʘ. ʇʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʦʭʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʝʰʝʭʦʜʥʫʶ ʩʚʷʟʴ ʧʦ ʚʩʝʤʫ ʢʦʤʧʣʝʢʩʫ. ʂʦʥʩʪʨʫʢʮʠʷ ʢʨʳʰʠ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʫʢʪʫʨʳ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʝʨʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʪʝʢʣʷʥʥʳʡ ʜʚʫʭʩʢʘʪʥʳʡ ʥʘʚʝʩ.  

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ɺ ʢʦʤʧʣʝʢʩʝ ʥʘʭʦʜʷʪʩʷ ʧʨʦʩʪʦʨʥʳʝ 

ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʠ ʜʚʫʭʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʣʦʱʘʜʴʶ ʦʪ 50 ʤ2. ɺʩʝ 

ʢʚʘʨʪʠʨʳ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʦʨʠʝʥʪʘʮʠʠ ʩʦ ʩʢʚʦʟʥʳʤ ʧʨʦʚʝʪʨʠʚʘʥʠʝʤ. ɽʩʪʴ ʢʚʘʨʪʠʨʳ ʚ ʦʜʥʦʤ ʠʣʠ 

ʜʚʫʭ ʫʨʦʚʥʷʭ. ɺ ʩʦʚʤʝʱʝʥʥʳʭ ʩʘʥʫʟʣʘʭ ʜʫʰʝʚʘʷ ʢʘʙʠʥʘ, ʚ ʨʘʟʜʝʣʴʥʳʭ ï ʚʘʥʥʘ. ʇʨʦʩʪʦʨʥʘʷ 

ʩʦʚʤʝʱʝʥʥʘʷ ʢʫʭʥʷ-ʛʦʩʪʠʥʘʷ.      

ʇʨʦʝʢʪ ñʅʦʪʫʜʜʩʧʘʨʢʝʥò 

ʂʦʤʧʣʝʢʩ ʧʦʩʪʨʦʝʥ ʚ 2022 ʛʦʜʫ, ʧʦʣʥʦʩʪʴʶ ʠʟ ʜʝʨʝʚʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʝ ʛʦʨʦʜʘ, ʚʙʣʠʟʠ ʙʦʣʴʰʦʛʦ ʧʘʨʢʘ, 

ʩ ʚʠʜʦʤ ʥʘ ʦʟʝʨʦ ʄʝʣʘʨʝʥ (ʨʠʩ. 4). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -25- 

 

 
ʈʠʩʫʥʦʢ 4. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʅʦʪʫʜʜʩʧʘʨʢʝʥ, ɺʝʩʪʝʨʦʩ (ʐʚʝʮʠʷ) 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ʇʨʝʦʙʣʘʜʘʝʪ ʨʝʛʫʣʷʨʥʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʩʨʝʜʥʝʡ 

ʵʪʘʞʥʦʩʪʠ. ʅʘ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 4 ʪʦʯʝʯʥʳʝ ʩʝʢʮʠʠ, ʤʝʞʜʫ ʜʦʤʘʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʝʣʝʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʠʛʨ ʠ ʦʪʜʳʭʘ.    

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ɼʦʤʘ ʙʘʰʝʥʥʦʛʦ ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʃʝʩʪʥʠʯʥʦ-ʣʠʬʪʦʚʦʡ ʫʟʝʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʮʝʥʪʨʝ ʩʝʢʮʠʠ, ʙʝʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. ɺʦʢʨʫʛ ʥʝʛʦ ʦʪ 5 ʜʦ 6 ʞʠʣʳʭ ʷʯʝʝʢ. 

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ɼʦʤʘ 5-ʪʠ ʵʪʘʞʥʳʝ, ʩ ʜʚʫʩʢʘʪʥʦʡ ʢʨʦʚʣʝʡ. 

ʌʘʩʘʜʳ ʚʳʧʦʣʥʝʥʳ ʠʟ ʜʝʨʝʚʘ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʂʨʳʰʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ, 

ʧʦʢʨʳʪʳ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ. ɺʥʝʰʥʷʷ ʜʝʨʝʚʷʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʢʦʣʴʮʦʚʳʚʘʝʪ ʩʝʢʮʠʶ, 

ʩʦʟʜʘʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʘʣʝʨʝʶ ʠʟ ʦʪʢʨʳʪʳʭ ʣʦʜʞʠʡ.   

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʩʪʫʜʠʠ ʧʦ 24 ʤ2, 

ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ʦʪ 35 ʤ2, ʜʚʫʭʢʦʤʥʘʪʥʳʝ ʦʪ 52 ʤ2, ʠ ʪʨʝʭʢʦʤʥʘʪʥʳʝ ʧʦ 64 ʤ2. ɾʠʣʳʝ 

ʷʯʝʡʢʠ ʧʦ ʚʥʝʰʥʝʤʫ ʢʦʥʪʦʨʫ ʠʤʝʶʪ ʦʪʢʨʳʪʫʶ ʣʦʜʞʠʶ. ɺ ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ ʜʫʰʝʚʘʷ ʢʘʙʠʥʘ. 

ʂʫʭʥʠ ʠ ʛʦʩʪʠʥʳʝ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ. ʂʚʘʨʪʠʨʳ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 

ʠʤʝʶʪ ʧʨʠʜʦʤʦʚʳʝ ʫʯʘʩʪʢʠ.  

ʇʨʦʝʢʪ ñʂʦʩʤʦʧʦʣʠʷò 

ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʨʘʡʦʥʝ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ, 

ʧʦʩʪʨʦʝʥ ʚ 2022 ʛʦʜʫ. ʅʘ ʫʯʘʩʪʢʘʭ ʥʘʭʦʜʠʣʠʩʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʠ ʩʦʦʨʫʞʝʥʠʷ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʨʠʪʤʠʯʥʘʷ ʧʣʘʩʪʠʢʘ ʬʘʩʘʜʦʚ (ʨʠʩ. 5). 

 

 
ʈʠʩʫʥʦʢ 5. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʂʦʩʤʦʧʦʣʠʷ, ʂʘʩʪʝʣʴʥʦ-ʣʝ-ʣʝʟ (ʌʨʘʥʮʠʷ) 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ʂʦʤʧʣʝʢʩ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʤ ʞʠʣʦʤ ʨʘʡʦʥʝ, ʢʦʪʦʨʳʡ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ. ɿʘʩʪʨʦʡʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʠʣʳʤʠ 

ʟʜʘʥʠʷʤʠ ʩʨʝʜʥʝʡ ʵʪʘʞʥʦʩʪʠ. ʊʘʢʞʝ ʫʯʘʩʪʦʢ ʧʨʠʣʝʛʘʝʪ ʢ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʪʦʨʛʦʚʦʛʦ 

ʮʝʥʪʨʘ.    

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ 6 ʩʝʢʮʠʡ, ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ 

ʟʜʘʥʠʷ ʮʝʣʴʥʳʡ, ʦʜʥʘ ʩʝʢʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʦʪʜʝʣʴʥʦ. ʇʝʨʠʤʝʪʨʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ ʫʯʘʩʪʢʘ, ʚ 

ʩʝʨʝʜʠʥʝ ʦʙʨʘʟʫʝʪʩʷ ʦʪʢʨʳʪʳʡ ʚʥʫʪʨʝʥʥʠʡ ʜʚʦʨ. ʉʝʢʮʠʠ ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ, ʧʦ 4 ʞʠʣʳʝ ʷʯʝʡʢʠ 

ʥʘ ʵʪʘʞʝ. ʃʝʩʪʥʠʯʥʦ-ʣʠʬʪʦʚʦʡ ʫʟʝʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʩʝʢʮʠʠ, ʙʝʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  



-26- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ɿʜʘʥʠʝ 6-ʪʠ ʵʪʘʞʥʦʝ, ʥʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʚʘʨʪʠʨʳ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʩ ʪʝʨʨʘʩʘʤʠ, ʩ 3 ʧʦ 5 ï ʪʠʧʦʚʳʝ ʨʝʰʝʥʠʷ, 

ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʢʚʘʨʪʠʨʳ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ ʠʟ-ʟʘ ʟʘʛʣʫʙʣʝʥʥʦʡ ʛʘʣʝʨʝʷ ʚʜʦʣʴ ʬʘʩʘʜʘ, ʢʦʪʦʨʘʷ 

ʪʘʢʞʝ ʩʣʫʞʠʪ ʥʘʚʝʩʦʤ ʜʣʷ ʧʨʠʜʦʤʦʚʳʭ ʫʯʘʩʪʢʦʚ ʧʝʨʚʦʛʦ ʵʪʘʞʘ.  

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ɾʠʣʳʝ ʷʯʝʡʢʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʱʘʜʠ, 

ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ʦʪ 50 ʤ2. ɺ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʝ ʧʨʦʩʪʦʨʥʘʷ ʢʫʭʥʷ-ʛʦʩʪʠʥʘʷ, ʚʳʭʦʜ ʥʘ 

ʦʪʢʨʳʪʫʶ ʣʦʜʞʫʶ ʠʣʠ ʪʝʨʨʘʩʫ, ʨʘʟʜʝʣʴʥʳʡ ʩʘʥʫʟʝʣ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʣʘʜʦʚʦʡ 3 ʤ2, ʚʳʭʦʜʷʱʝʡ ʥʘ ʚʥʝʰʥʠʡ ʬʘʩʘʜ ʠʣʠ ʣʦʜʞʠʶ. 

ʇʨʦʝʢʪ ñʇʠʯʠ 12ò 

ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʣʠʞʘʡʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʟʠʜʝʥʮʠʷ ʧʦʣʫʯʠʣʘ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʥʘʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠ ʩʪʘʪʫʩʦʤ, ʥʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʆʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʙʳʣʦ ʥʘʠʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʪʴ ʢʦʤʧʣʝʢʩ ʚ ʛʦʨʦʜʩʢʫʶ ʪʢʘʥʴ ʨʘʡʦʥʘ ʅʘʚʠʣʴʠ, ʥʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʄʠʣʘʥʘ (ʨʠʩ. 6). 

 

 
ʈʠʩʫʥʦʢ 6. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʥʘ ʫʣʠʮʝ ʇʠʯʠ, ʄʠʣʘʥ (ʀʪʘʣʠʷ) 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ. ʂʦʤʧʣʝʢʩ ʦʢʨʫʞʝʥ ʟʘʩʪʨʦʡʢʦʡ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ. ʉ ʶʛʘ ʥʘʭʦʜʠʪʩʷ 

ɸʢʘʜʝʤʠʷ ʠʟʷʱʥʳʭ ʠʩʢʫʩʩʪʚ, ʩ ʟʘʧʘʜʘ ʙʠʟʥʝʩ-ʧʘʨʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʤʧʣʝʢʩʘ ʤʘʣʦʵʪʘʞʥʳʭ 

ʟʜʘʥʠʡ, ʩ ʩʝʚʝʨʘ ʤʘʣʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʨʝʩʪʦʨʘʥ), ʩ ʚʦʩʪʦʢʘ 

ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ.  

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ. ʂʦʤʧʣʝʢʩ ʮʝʣʴʥʳʡ, ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʩʦʩʪʦʠʪ 

ʠʟ 3-ʭ ʩʝʢʮʠʡ. ʃʝʩʪʥʠʯʥʦ-ʣʠʬʪʦʚʦʡ ʫʟʝʣ ʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʧʨʠʤʳʢʘʝʪ ʢʦ ʚʥʝʰʥʝʡ ʩʪʝʥʝ, ʠʤʝʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʅʘ ʵʪʘʞʝ ʧʦ 3 ʞʠʣʳʝ ʷʯʝʡʢʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʟʦʥʳ ʜʣʷ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʞʠʣʴʮʦʚ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʢʣʘʜʦʚʳʝ. ʊʨʠ ʧʦʜʟʝʤʥʳʭ ʵʪʘʞʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ 4 ʵʪʘʞʝʡ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ 

ʯʘʩʪʠʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʚʘʨʪʠʨʳ ʚʤʝʩʪʝ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ ʜʣʷ 

ʞʠʣʴʮʦʚ ʜʦʤʘ. ʉʝʢʮʠʠ ʩʢʦʤʧʦʥʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʟʝʣʝʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʭʦʜʳ ʚ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʢʦʥʩʦʣʴʥʳʤʠ ʚʳʩʪʫʧʘʤʠ. ɻʝʦʤʝʪʨʠʷ 

ʬʘʩʘʜʦʚ ʧʣʦʩʢʘʷ ʩ ʟʘʛʣʫʙʣʝʥʥʳʤʠ ʦʪʢʨʳʪʳʤʠ ʣʦʜʞʠʷʤʠ. ʆʰʪʫʢʘʪʫʨʝʥʥʳʝ ʦʙʲʝʤʳ ʩʦʯʝʪʘʶʪʩʷ 

ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʨʦʬʣʠʩʪʦʤ, ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʚʳʧʦʣʥʝʥ ʚ ʩʚʝʪʣʳʭ ʪʦʥʘʭ.     

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʣʦʡ ʷʯʝʡʢʠ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʞʠʣʳʭ ʷʯʝʝʢ: 

ʦʜʥʦʢʦʤʥʘʪʥʳʭ ʦʪ 45 ʤ2, ʜʚʫʭʢʦʤʥʘʪʥʳʭ ʦʪ 80 ʤ2, ʪʨʝʭʢʦʤʥʘʪʥʳʭ ʦʪ 100 ʤ2. ɺ ʢʘʞʜʦʡ ʞʠʣʦʡ 

ʷʯʝʡʢʝ ʝʩʪʴ ʤʠʥʠʤʫʤ ʦʜʥʘ ʦʪʢʨʳʪʘʷ ʣʦʜʞʠʷ. ɺ ʙʦʣʴʰʠʭ ʢʚʘʨʪʠʨʘʭ ʢʫʭʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʥʠʰʘʭ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʦʩʪʦʨʥʳʝ ʛʦʩʪʠʥʳʝ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ 

ʦʙʦʨʫʜʦʚʘʥʘ ʜʫʰʝʚʘʷ ʢʘʙʠʥʘ, ʝʩʪʴ ʙʠʜʝ. ʊʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʨʠʜʦʤʦʚʳʝ ʫʯʘʩʪʢʠ ʫ ʢʚʘʨʪʠʨ 

ʧʝʨʚʦʛʦ ʵʪʘʞʘ.   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʦʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -27- 

 

ʊʝʥʜʝʥʮʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʪʥʠʭ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʜʦʤʦʚʳʭ ʫʯʘʩʪʢʦʚ ʧʝʨʚʦʛʦ ʵʪʘʞʘ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʢʨʦʚʣʠ, ʤʝʩʪ 

ʨʝʢʨʝʘʮʠʠ, ʵʢʦ-ʧʘʨʢʦʚʦʢ.   

ʊʝʥʜʝʥʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʘ, ʚ 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥ ʦʙʲʝʢʪ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʙʘʟʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ.  

ʊʝʥʜʝʥʮʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʦʜʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʞʠʣʳʭ ʷʯʝʝʢ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ: ʜʣʷ ʩʝʤʝʡ ʙʝʟ ʜʝʪʝʡ, ʤʘʣʦʩʝʤʝʡʥʳʝ, ʜʣʷ ʩʣʦʞʥʳʭ 

ʩʝʤʝʡ.  

ʊʝʥʜʝʥʮʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʝ ʵʪʘʞʠ ʚʢʣʶʯʘʶʪ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʪʘʞʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʤʬʦʨʪ ʢʚʘʨʪʠʨ, ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʚʘʨʪʠʨʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ. 

ʊʝʥʜʝʥʮʠʷ ʫʧʣʦʪʥʝʥʠʷ ʟʘʩʪʨʦʡʢʠ. ʇʦʚʳʰʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʰʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʣʶʜʝʡ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʫʛʠ ʥʘ ʢʦʨʦʪʢʠʭ ʜʠʩʪʘʥʮʠʷʭ.   

ʊʝʥʜʝʥʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʤʝʰʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʢ ʫʩʣʫʛʘʤ, ʫʤʝʥʴʰʝʥʠʝ ʩʝʛʨʝʛʘʮʠʠ (ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ). 

ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʦʧʪʠʤʠʟʠʨʫʶʪ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢʞʝ 

ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʨʝʜʥʝʵʪʘʞʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ: ʩʦʤʘʩʰʪʘʙʥʦʩʪʴ ʯʝʣʦʚʝʢʫ, 

ʧʨʠʨʦʜʥʦʤʫ ʦʢʨʫʞʝʥʠʶ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʟʘʩʪʨʦʡʢʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʦʛʘʪʦʛʦ 

ʩʠʣʫʵʪʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.   

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʣʘʙʳʝ ʛʨʫʥʪʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʘʚʪʦʜʦʨʦʛ ʦʧʪʠʤʘʣʴʥʦ ʟʘʢʨʝʧʣʷʶʪʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 1,7 % ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʷʞʫʱʠʭ ʜʦ 9 %. ʉʪʘʙʠʣʠʟʘʮʠʦʥʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʚʳʰʘʝʪ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʩʣʦʷ ʥʘ 18-25%; ʟʘʢʨʝʧʣʝʥʥʦʝ ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʦʨʦʟʦʩʪʦʡʢʠʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʘʚʪʦʜʦʨʦʛ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʛʨʫʥʪʘ.   
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Abstract  

Weak soil foundations of highways are optimally fixed with complex stabilization with 

surfactants in the amount of up to 1.7% and mineral binders up to 9%. Stabilization fixation increases 

the modulus of elasticity of the structural layer by 18-25%; the fixed ground base becomes more frost-

resistant.  

Keywords: the soil foundation of roads, ground stabilization. 

 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʩ 

ʭʦʣʦʜʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ; ʛʨʫʥʪʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʘʚʪʦʜʦʨʦʛ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʙʦʣʦʪʠʩʪʳʭ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʥʦʩʪʷʭ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ ʛʣʠʥʠʩʪʳʭ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʨʝʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʫʩʠʣʝʥʠʝʤ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ [1, 

2]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʨʝʧʣʝʥʥʳʭ ʤʝʩʪʥʳʭ ʛʨʫʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ 

ʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ ʦʙʲʝʤʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʜʦʨʦʛ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʧʨʠʚʦʟʥʳʭ 

ʢʘʤʝʥʥʦ-ʛʨʘʚʠʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.   

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ 

ʩʣʘʙʳʭ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ. 

ʆʜʥʠʤ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʢʨʝʧʣʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʫʩʪʦʡʯʠʚʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚʦʡ ʥʘʩʳʧʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʟʘʢʨʝʧʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʨʫʥʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʣʫʙʠʥʫ, ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʠ ʫʧʣʦʪʥʝʥʠʝʤ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ: 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʛʨʝʡʜʝʨʳ, ʦʜʥʦʧʨʦʭʦʜʥʳʝ ʛʨʫʥʪʦʩʤʝʩʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʢʘʪʢʠ ʠ ʜʨ.  

ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʦʨʦʞʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ: ʬʨʝʟʳ, ʠʤʧʦʨʪʥʳʝ ʨʝʩʘʡʢʣʝʨʳ, ʧʝʨʝʜʚʠʞʥʳʝ ʛʨʫʥʪʦʩʤʝʩʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʩʪʘʙʠʣʠʟʘʮʠʶ ʠ ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 35 ʩʤ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʜʦʟʠʨʦʚʢʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ 

ʫʧʨʦʯʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʣʦʧʨʠʛʦʜʥʳʭ ʛʨʫʥʪʦʚ; ʫʚʝʣʠʯʝʥʠʝ 

ʚʦʜʦʩʪʦʡʢʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʛʨʫʥʪʦʚ ʟʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʧʨʦʭʦʜ.  

ɿʘʢʨʝʧʣʷʶʱʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʤʝʪʦʜʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʩʘʡʢʣʠʥʛʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʯʠʭ ʦʧʝʨʘʮʠʡ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʷʞʫʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ (ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤ ʚʷʞʫʱʠʤ) ʠʣʠ ʚʚʝʜʝʥʠʝ 

ʝʛʦ ʚ ʛʨʫʥʪ ʯʝʨʝʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʬʨʝʟʳ (ʧʨʠ ʚʥʝʩʝʥʠʠ ʞʠʜʢʦʬʘʟʥʦʛʦ ʚʷʞʫʱʝʛʦ) 

ʧʨʠ ʨʘʟʨʳʭʣʝʥʠʠ; ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ: ʛʣʠʥʠʩʪʳʡ ʩʣʘʙʳʡ ʛʨʫʥʪ ʠ ʚʷʞʫʱʠʡ ʢʦʤʧʦʥʝʥʪ; 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʫʧʣʦʪʥʝʥʠʝ ʪʷʞʝʣʳʤ ʛʨʫʥʪʦʚʳʤ ʢʘʪʢʦʤ ʩ 

ʚʠʙʨʘʪʦʨʦʤ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʟʘʢʨʝʧʣʷʶʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʜʦʨʦʞʥʳʭ ʧʦʣʦʪʝʥ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ [3] ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʩʘʡʢʣʠʥʛʘ: 

ʩʧʦʩʦʙ ʜʣʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʠ 

ʩʤʝʰʝʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩ ʮʝʤʝʥʪʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʆʩʥʦʚʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ʨʝʩʘʡʢʣʝʨʘ ʚʳʩʪʫʧʘʝʪ ʬʨʝʟʝʨʥʳʡ ʨʦʪʦʨ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʟʮʘʤʠ. ʉʧʦʩʦʙ ʬʨʝʟʝʨʥʦ-

ʨʝʩʘʡʢʣʠʥʦʚʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʫʪʝʤ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ ʛʣʠʥʠʩʪʳʭ ʜʦʨʦʞʥʳʭ ʧʦʣʦʪʝʥ ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʝʩʘʡʢʣʠʥʛʘ.   

 

 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -29- 

 

ʊʘʙʣʠʮʘ 1 

ʉʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʟʘʢʨʝʧʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʤ ʨʝʩʘʡʢʣʠʥʛʦʤ ʩʣʘʙʳʭ  

ʛʣʠʥʠʩʪʳʭ ʜʦʨʦʞʥʳʭ ʧʦʣʦʪʝʥ 
ʊʝʭʥʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʩʘʡʢʣʠʥʛʘ ʆʙʦʟʥʘʯʝʥʠʷ 

 

 

1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʮʝʤʝʥʪʥʦʛʦ ʚʷʞʫʱʝʛʦ 

2 ï ʇʦʜʘʯʘ ʚʦʜʳ ʩʦ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ 

 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʩ ʦʩʥʦʚʘʥʠʝʤ ʠʟ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ 

ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʧʦʩʦʙʳ ʟʘʢʨʝʧʣʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʘʚʪʦʜʦʨʦʛ ʦʩʥʦʚʘʥʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ, ʢʨʦʤʝ ʦʩʥʦʚʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ (ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ) [4] 

ʚʷʞʫʱʝʛʦ, ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (0,2-1,7 %) ʜʦʙʘʚʦʢ ʨʘʟʣʠʯʥʳʭ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ (ʘʥʠʦʥʥʳʝ, 

ʢʘʪʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʠʤʝʨʳ) ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʳʤ ʚʷʞʫʱʠʤ ʧʨʝʜʣʦʞʝʥʦ: çɸʨʢʚʘʜ 

2ʅʊè (ʜʠʦʢʪʘʜʝʮʠʣʜʠʤʝʪʠʣʘʤʤʦʥʠʡ ʭʣʦʨʠʜ); çʇʦʣʠɼʄɼɸɸʍè (ʧʦʣʠ-N,N-ʜʠʤʝʪʠʣ-N,N-

ʜʠʘʣʣʠʣʘʤʤʦʥʠʡ ʭʣʦʨʠʜ); çʅʠʢʦʬʣʦʢè (ʨʝʜʠʩʧʝʨʛʠʨʫʝʤʳʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ); çʇʘʨʘʛʦʥè 

(ʘʢʨʠʣʦʚʳʡ ʩʦʧʦʣʠʤʝʨ) ʠ ʜʨ. [5]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʢʨʝʧʣʷʝʤʳʡ ʩʣʘʙʳʡ ʛʨʫʥʪ 

ʜʦʙʘʚʣʷʶʪ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʙʦʣʝʝ 1,7% (ʧʦ ʤʘʩʩʝ ʛʨʫʥʪʘ), ʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʷʞʫʱʠʭ ï ʙʦʣʝʝ 2% (ʜʦ 9 % ʧʦ ʤʘʩʩʝ ʛʨʫʥʪʘ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʢʨʝʧʣʷʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʨʘʪʠʤʦʝ ʠʟʤʝʥʝʥʠʝ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʘ ʩʯʝʪ ʜʠʧʦʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʩʚʷʟʘʥʥʦʡ ʧʣʝʥʦʯʥʦʡ ʚʦʜʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʤʠʢʨʦʯʘʩʪʠʮ ʤʦʣʝʢʫʣʘʤʠ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʜʦʙʘʚʦʢ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʨʠʨʦʜʳ ʛʣʠʥʠʩʪʦʛʦ ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ ʥʘ 

ʛʠʜʨʦʬʦʙʥʫʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʜʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʘʧʠʣʣʷʨʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ; ʩʥʠʞʝʥʠʝ ʥʘʙʫʭʘʥʠʷ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʠ ʪ.ʧ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʧʦʚʳʰʘʝʪʩʷ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʣʦʷ ʥʘ 18-25%; ʦʩʥʦʚʘʥʠʷ ʠʟ 

ʫʢʨʝʧʣʝʥʥʳʭ ʛʨʫʥʪʦʚ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʜʚʠʛʦʫʩʪʦʡʯʠʚʦʩʪʴʶ; ʟʘʢʨʝʧʣʝʥʥʦʝ 

ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʤʦʨʦʟʦʩʪʦʡʢʠʤ ʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ.  

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʚʷʞʫʱʠʭ 

ʤʥʦʛʦʪʦʥʥʘʞʥʳʝ ʦʪʭʦʜʳ ʚʤʝʩʪʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʮʝʤʝʥʪʘ.  ɺ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ: ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʠ 

ʟʦʣʦʰʣʘʢʠ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʫʢʨʝʧʣʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ.  

ɺʪʦʨʠʯʥʳʝ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ ʨʝʩʫʨʩʳ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʘ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʘʚʪʦʜʦʨʦʛ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʘʢʪʫʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ï 

 



-30- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʤʝʥʴʰʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʤʦʪʭʦʜʦʚ. ɺ ʨʘʙʦʪʘʭ [6, 7] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ  ʥʘ ʩʞʘʪʠʝ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʜʦʙʘʚʢʦʡ 8 % ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ 

ʚʷʞʫʱʝʛʦ ʥʘ ʙʘʟʝ ʠʟʚʝʩʪʴʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʩʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʤʝʥʥʦʛʦ ʤʦʣʦʪʦʛʦ 

ʰʣʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 3,8 ʄʇʘ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʝ ʄ30); ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʧʦʜʥʷʪʴ 

ʜʦ 0,92. ʂʦʨʨʝʢʪʥʦ ʚ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʚʝʨʜʝʥʠʝ ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ 

ʚʷʞʫʱʝʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʥʘ ʛʣʠʥʠʩʪʳʝ ʘʣʶʤʦʩʠʣʠʢʘʪʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʠ ʛʠʜʨʦʘʣʶʤʠʥʘʪʦʚ 

ʢʘʣʴʮʠʷ [8]. ʂʦʤʧʣʝʢʩʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ ʧʦʚʳʰʘʝʪ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ: ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ 

ʛʣʠʥʠʩʪʦʛʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʜʦʙʘʚʢʦʡ 8% ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʩʦʩʪʘʚʠʣ 

0,53.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʬʬʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʝʥ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʣʠʜʝʨʩʪʚʘ çʇʨʠʦʨʠʪʝʪ 2030è ɽʚʨʘʟʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. BIM-ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ 

ʜʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʦʜ ʦʧʨʝʜʝʣʸʥʥʳʝ ʫʩʣʦʚʠʷ ʦʜʥʦʛʦ ʰʘʙʣʦʥʘ ʧʨʦʝʢʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: BIM-ʩʠʩʪʝʤʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, Little BIM, Big BIM, Open BIM, Closed BIM. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -31- 

 

Abstract 

 This article discusses the basic concepts and principles of information modeling. BIM systems 

play an important role in the construction industry. It is thanks to these technologies that it becomes 

possible to reduce the time it takes to complete construction projects, create convenient and accessible 

projects, with the possibility of multiple editing, individualization of one project template for certain 

conditions. 

 Keywords: BIM-systems, information technology, construction, design, software, Little BIM, 

Big BIM, Open BIM, Closed BIM. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʪʨʘʩʣʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʦʪʨʘʩʣʴʶ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʞʝʥʝʨʳ-ʩʪʨʦʠʪʝʣʠ ʠ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʚ ʥʘʯʘʣʝ ʧʝʨʝʰʣʠ ʦʪ ʯʝʨʪʝʞʝʡ ʢ ʉɸʇʈ ʩʠʩʪʝʤʘʤ, ʘ ʧʦʟʞʝ ʠ ʢ BIM ʩʠʩʪʝʤʘʤ, 

ʧʝʨʝʭʦʜʷ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

BIM-ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʥʘʯʠʥʘʷ ʩ ʟʜʘʥʠʡ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʪʦʥʥʝʣʷʤʠ.  

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ BIM -ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʥʝʩʸʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʘʪʝʨʠʘʣʘʭ ʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʯʝʥʴ ʧʦʭʦʞʠ ʩ 3D-ʩʠʩʪʝʤʘʤʠ, 

ʦʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ɹʀʄ ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: ʚ BIM ʤʦʜʝʣʠ 

ʫʯʠʪʳʚʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ, ʠʭ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

BIM ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʘ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʘʝʪ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʟʘʢʘʟʯʠʢʘ ʧʦʣʥʦʧʨʘʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʥ ʤʦʞʝʪ ʦʥʣʘʡʥ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 3D-ʤʦʜʝʣʴ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʝʱʸ ʥʝ ʟʘʚʝʨʰʝʥʥʳʡ ʧʨʦʝʢʪ.  

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ (BIM) ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʝʝ: 

1. ʄʦʜʝʣʴ ʟʜʘʥʠʷ (Building Model): ʵʪʦ ʪʨʝʭʤʝʨʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʟʜʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʛʝʦʤʝʪʨʠʠ, ʢʦʤʧʦʥʝʥʪʘʭ, 

ʤʘʪʝʨʠʘʣʘʭ, ʢʦʥʩʪʨʫʢʮʠʷʭ, ʩʠʩʪʝʤʘʭ ʠ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ. 

2. ʕʣʝʤʝʥʪ ʤʦʜʝʣʠ (Model Element): ʵʪʦ ʦʪʜʝʣʴʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʢʦʤʧʦʥʝʥʪ ʚ 

ʤʦʜʝʣʠ ʟʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʝʥʘ, ʦʢʥʦ, ʜʚʝʨʴ, ʩʪʦʣʙ, ʪʨʫʙʘ ʠ ʪ.ʜ. 

3. ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (Parametric Modeling): ʵʪʦ ʤʝʪʦʜ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʳʚʘʶʪʩʷ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ (Element Classification): ʵʪʦ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʚ ʢʘʪʝʛʦʨʠʠ ʠ ʛʨʫʧʧʳ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

5. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʚʷʟʴ (Information Exchange): ʵʪʦ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

6. ʋʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ (Levels of Detail): ʵʪʦ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʟʜʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʜʝʣʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʵʪʘʧʘ ʧʨʦʝʢʪʘ. 

7. ʆʪʯʝʪʳ ʠ ʘʥʘʣʠʟ (Reports and Analysis): ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ, 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʩʯʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ BIM-ʤʦʜʝʣʠ. 



-32- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʕʪʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. 

ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ï ʵʪʦ ʭʦʨʦʰʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʘʷ, 

ʩʦʛʣʘʩʦʚʘʥʥʘʷ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ, ʧʦʜʜʘʶʱʘʷʩʷ ʨʘʩʯʝʪʘʤ ʠ ʘʥʘʣʠʟʫ, ʠʤʝʶʱʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʧʨʠʚʷʟʢʫ ʯʠʩʣʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʠʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʦʙʲʝʢʪʝ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʜʣʷ: 

¶  ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ; 

¶  ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶  ʧʨʝʜʩʢʘʟʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʦʙʲʝʢʪʘ; 

¶  ʩʦʩʪʘʚʣʝʥʠʷ ʩʤʝʪ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʘʥʦʚ; 

¶  ʟʘʢʘʟʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶  ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʚʝʜʝʥʠʝʤ ʟʜʘʥʠʷ; 

¶  ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʘʤʦʛʦ ʟʜʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

¶  ʫʧʨʘʚʣʝʥʠʷ ʟʜʘʥʠʝʤ ʢʘʢ ʦʙʲʝʢʪʦʤ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, BIM- ʵʪʦ ʚʩʷ ʠʤʝʶʱʘʷ ʯʠʩʣʦʚʦʝ ʦʧʠʩʘʥʠʝ ʠ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʘʢ ʩʪʘʜʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʷ, ʪʘʢ ʠ ʚ ʧʝʨʠʦʜ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʘʞʝ ʩʥʦʩʘ.  

ʋ BIM-ʤʦʜʝʣʝʡ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʆʜʥʦ ʠʟ ʥʠʭ - ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ: BIM ʧʦʟʚʦʣʷʝʪ ʩʳʤʠʪʠʨʦʚʘʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʟʘʨʘʥʝʝ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ 

ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʨʘʚʥʠʪʴ ʩ ʦʙʲʝʢʪʦʤ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ. 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ BIM - ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʛʦ ʟʜʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. 

ʊʝʭʥʦʣʦʛʠʷ BIM ʧʦʟʚʦʣʷʝʪ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʦʩʩʦʟʜʘʚ ʠ ʩʘʤ ʦʙʲʝʢʪ ʩʦ 

ʚʩʝʤʠ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʦʩʥʘʱʝʥʠʝʤ, ʠ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʤ ʧʨʦʮʝʩʩʳ, ʦʪʣʘʜʠʪʴ ʥʘ ʤʦʜʝʣʠ 

ʦʩʥʦʚʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʤ ʪʘʢʠʤ ʧʦʥʷʪʠʷʤ, ʢʘʢ Little BIM ʠ Big BIM. ʇʦʜ Little BIM 

ʧʦʥʠʤʘʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʬʠʩʘ ʠʣʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ. Big BIM ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʦʙʲʝʢʪʘ. 

ʊʘʢ ʞʝ, BIM ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ Open BIM ʠ Closed BIM. ʇʦʜ ʆʪʢʨʳʪʳʤ BIM 

ʧʦʥʠʤʘʝʪʩʷ ʦʙʤʝʥ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʪʢʨʳʪʦʛʦ ɹʀʄ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 

ʣʶʙʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʠ ʧʦʜʭʦʜʠʪ ʧʦʜ 

ʨʝʰʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʘʜʘʯ. 

ʇʨʠ ʟʘʢʨʳʪʦʤ BIM ʦʙʤʝʥ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʦʝʢʪʘ. ʆʙʳʯʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ. 

ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʩʪʦʠʪ 

ʧʦʥʠʤʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ:  

1. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ: ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦ ʟʜʘʥʠʠ 

ʭʨʘʥʷʪʩʷ ʚ ʝʜʠʥʦʡ BIM-ʤʦʜʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ. 

2. ʂʦʣʣʘʙʦʨʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ: BIM ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʫʣʫʯʰʘʷ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʠʥʪʝʛʨʘʮʠʶ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -33- 

 

3. ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʷʪʴ ʘʪʨʠʙʫʪʳ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʦʚ. 

4. ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ: BIM ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʝʢʪʝ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʝʨʩʠʷʤʠ ʜʘʥʥʳʭ ʠ ʠʩʪʦʨʠʝʡ ʠʟʤʝʥʝʥʠʡ. 

5. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ: ʦʙʤʝʥ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʬʦʨʤʘʪʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 

6. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ: BIM ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʚʠʟʫʘʣʠʟʘʮʠʡ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʟʦʚ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

7. ʋʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʜʝʪʘʣʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

8. ʆʙʫʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ: ʚʘʞʥʦ ʦʙʫʯʘʪʴ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʚ ʦʙʣʘʩʪʠ BIM-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʤ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʩ BIM. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʨʘʩʣʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʙʝʟ BIM -ʩʠʩʪʝʤ 

ʩʝʡʯʘʩ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʙʦʪʫ ʥʠ ʦʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʬʠʨʤʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤ.  

ʅʘ  ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ɹʀʄ-ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ ʩʚʷʟʘʥʳ ʩ ʠʭ 

ʧʦʚʩʝʤʝʩʪʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʫʪʝʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʫ ʪʘʢʠʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʝʥʜʝʥʮʠʷʤ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʦʚʝʜʝʥʦ ʠʭ ʩʨʘʚʥʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  
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Abstract 

 This article discusses the technology of creating information models of the roadway. Attention 

is paid to the functionality of such computer products and their impact on road construction and trends 

in the development of this industry. The characteristics of software tools are considered and their 

comparison is carried out. 

Keywords: road construction, highways, information technology, design, computer modeling, 

CAD. 

 

ɼʦʨʦʞʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʧʝʨʝʜʦʚʳʭ ʩʬʝʨ ʥʝ 

ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. ʕʪʘ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʫʨʙʘʥʠʟʘʮʠʠ ʩʪʨʘʥʳ, ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ: ʧʝʨʝʜʚʠʞʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʪʦʢʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʲʝʟʜʘ ʢ ʧʨʠʣʝʛʘʶʱʠʤ ʪʝʨʨʠʪʦʨʠʷʤ, 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʠ ʜʨʫʛʠʝ [1]. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ð ʵʪʦ ʢʦʤʧʣʝʢʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʨʘʩʯʸʪʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ, ʥʘʛʨʫʟʢʘʤʠ ʠ ʛʘʙʘʨʠʪʘʤʠ [2]. 

¶ ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʨʦʛ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ: 

¶ ɺʦʟʤʦʞʥʦʩʪʠ ʩʦʢʨʘʪʠʪʴ ʜʣʠʥʫ ʜʦʨʦʛʠ ʟʘ ʩʯʸʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʩʪʦʚ, ʜʘʤʙ, 

¶ ʧʫʪʝʧʨʦʚʦʜʦʚ, ʪʦʥʥʝʣʝʡ; 

¶ ʆʧʘʩʥʦʩʪʠ ʩʭʦʞʜʝʥʠʷ ʩ ʙʣʠʟʣʝʞʘʱʠʭ ʛʦʨ ʣʘʚʠʥ ʠ ʢʘʤʥʝʧʘʜʦʚ ʥʘ ʜʦʨʦʛʫ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʦʩʘ ʩʦʦʨʫʞʝʥʠʡ, ʤʝʰʘʶʱʠʭ ʧʨʦʢʣʘʜʳʚʘʥʠʶ ʜʦʨʦʛʠ; 

¶ ʉʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʡ ʜʦʨʦʞʥʦʡ 

¶ ʀʥʬʨʘʩʪʨʫʢʪʫʨʳ [3]. 

ʀʥʞʝʥʝʨʳ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʚʷʪ ʧʨʝʜ ʩʦʙʦʡ ʯʝʪʢʫʶ ʟʘʜʘʯʫ ï ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʦʚʳʰʝʥʠʷ ʩʨʦʢʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ 

ʧʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʪʨʫʜʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ [4]. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ, ʥʦ ʫʞʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʧʨʝʜʝʣʠʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʵʪʦʡ ʦʪʨʘʩʣʠ ï ɻ ʪʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ [5]. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʨʦʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʩʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ: ʦʪ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʙʦʨ, 

ʦʙʨʘʙʦʪʢʫ ʚʩʝʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʝ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ. [6].    

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʜʦʨʦʛʠ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʟʥʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉʪʨʫʢʪʫʨʥʦ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ 

ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

ʇʝʨʚʳʡ ʵʪʘʧ: 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʙʠʨʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʠʜʝʪ ʧʦʜʛʦʪʦʚʢʘ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʞʝ ʠʜʝʪ ʘʥʘʣʠʟ ʦ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʦ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ.  

ɺʪʦʨʦʡ ʵʪʘʧ: 

ɼʘʥʥʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʨʦʛʠ ʚ ʧʣʘʥʝ ʠ ʧʨʦʬʠʣʝ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʨʘʩʩʠʨʦʚʘʥʠʷ. 

ʊʨʝʪʠʡ ʵʪʘʧ:  

ʇʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʢʦʪʦʨʳʡ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚʳʭ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʝʡ (ʢʦʥʩʪʨʫʢʮʠʡ). ʆʥʠ ʩʦʙʠʨʘʶʪʩʷ ʠʟ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʢ ʙʘʟʦʚʦʡ ʣʠʥʠʠ (ʣʠʥʠʠ ʪʨʘʩʩʳ) 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ:  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -35- 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʨʘʙʦʪʳ ʠ ʚ ʩʣʝʜʩʪʚʠʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʤʝʪʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʇʷʪʳʡ ʵʪʘʧ: 

ʅʘ ʬʠʥʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʩʦʟʜʘʝʪʩʷ ʤʦʜʝʣʴ ʫʯʘʩʪʢʘ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ɽʩʣʠ ʩʦʙʣʶʜʝʥʳ ʚʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʬʠʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʧʨʦʛʨʘʤʤʫ, ʠʩʭʦʜʷ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ [7]. 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ 

ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʡ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʣʴʟʫʶʱʠʝʩʷ ʩʧʨʦʩʦʤ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʩʝʛʤʝʥʪʝ ʚ 

ʦʪʨʘʩʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʉʨʝʜʠ ʥʠʭ: IndorTrafficPlan, ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Credo, Topomatic Robur-

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ AutoCad Civil 3 

ʊʘʙʣʠʮʘ 1 

 çIndorTrafficPlaè 
ʇʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ Credo 

çTopomatic Robur-

ɸʚʪʦʤʦʙʠʣʴʥʳʝ 

ʜʦʨʦʛʠè 

AutoCad Civil 3 

ʀʥʩʪʨʫʤʝʥ

ʪʘʨʠʡ 

ʠ ʩʬʝʨʘ 

ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʥʝʦʙʭʦʜʠʤʳʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʙʦʪʝ 

ʩʦ ʩʣʦʞʥʳʤʠ 

ʜʦʨʦʛʘʤʠ. 

ʀʥʩʪʫʨʤʝʥʪ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʰʦʩʩʝ. 

ʊʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʪʨʘʩʩʠʨʦʚʢʝ ʦʩʝʡ, 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ 

ʧʨʦʜʦʣʴʥʦʛʦ ʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʦʧʪʠʤʠʟʘʮʠʠ. 

ʋʜʦʙʩʪʚʦ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʤʦʥʪʘ 

ʧʫʪʝʡ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷ ʠʭ ʦʮʝʥʢʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʛʦ 

ʩʦʬʪʘ ʨʝʰʘʶʪ ʮʝʣʳʡ 

ʨʷʜ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʛʝʦʜʝʟʠʝʡ, ʛʝʦʣʦʛʠʝʡ, 

ʎʄʄ, 

ʪʨʘʩʩʠʨʦʚʘʥʠʝʤ, 

ʧʨʦʜʦʣʴʥʳʤ ʠ 

ʧʦʧʝʨʝʯʥʳʤ ʧʣʘʥʦʤ, 

ʟʝʤʣʝʦʪʚʦʜʦʤ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʟʝʤʣʷʥʳʭ ʤʘʩʩ, 

ʦʙʫʩʪʨʦʡʩʪʚʦʤ, 

ʦʜʝʞʜʦʡ ʠ ʜʨʫʛʦʝ 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʧʨʦʛʨʘʤʤʘ - 

ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʯʝʨʯʝʥʠʝ ʠ 

ʚʳʧʫʩʢ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟ, 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ. 

ʊʘʢʞʝ ʚ ʦʪʜʝʣʴʥʫʶ 

ʩʪʨʦʢʫ ʚʳʚʦʜʷʪʩʷ ʠ 

ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 

ʚʝʨʩʠʠ: ʩʦʝʜʠʥʝʥʥʳʝ 

ʪʨʘʩʩʳ, ʧʨʦʬʠʣʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʤʝʱʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʘ ʪʨʫʙ ʠ ʧʨ. 

ʇʨʝʠʤʫʱʝʩ

ʪʚʘ 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʩʦʙʣʶʜʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, 

 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, 

 

ɺʩʪʨʦʝʥʥʳʡ ʨʝʜʘʢʪʦʨ 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

 

ʈʝʟʫʣʴʪʘʪ ð 

ʩʢʦʤʧʦʥʦʚʘʥʥʳʡ ʠ 

ʦʬʦʨʤʣʝʥʥʳʡ 

ʜʦʢʫʤʝʥʪ ʇʆɼɼ 

ʌʫʥʢʮʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

 

ʈʝʧʫʪʘʮʠʷ ʢʦʤʧʘʥʠʠ 

 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ 

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʦʬʪʘ 

ʈʫʩʠʬʠʢʘʮʠʷ 

 

ɽʜʠʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤ 

 

ʐʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ 

 

ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ (ʟʘ ʛʦʜ) 

ɹʦʣʴʰʦʡ ʬʫʥʢʮʠʦʥʘʣ 

 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʜʦʨʦʛ 

 

ʀʥʪʝʛʨʘʮʠʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʯʥʳʤʠ 

ʩʝʨʚʠʩʘʤʠ 

ʅʝʜʦʩʪʘʪʢ

ʠ 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʬʪʘ 

ʊʨʝʙʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ 

ʫʩʢʦʨʠʪʝʣʴ, ʢʘʢ ʠʪʦʛ 

ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʠʜʝʦʧʦʜʩʠʩʪʝʤʝ 

ʊʨʝʙʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ 

ʫʩʢʦʨʠʪʝʣʴ, ʢʘʢ ʠʪʦʛ 

ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʠʜʝʦʧʦʜʩʠʩʪʝʤʝ 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

 

ɺʳʩʦʢʠʝ ʩʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ 



-36- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 çIndorTrafficPlaè 
ʇʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ Credo 

çTopomatic Robur-

ɸʚʪʦʤʦʙʠʣʴʥʳʝ 

ʜʦʨʦʛʠè 

AutoCad Civil 3 

ʆʪʣʠʯʠʪʝʣʴ

ʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪ

ʠ 

ʅʘʣʠʯʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʫʥʢʮʠʡ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʝ 

ʪʦʣʴʢʦ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ, ʥʦ ʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ 

ʉʠʩʪʝʤʘ ʣʦʷʣʴʥʦʩʪʠ ʢ 

ʢʣʠʝʥʪʘʤ. 

ɹʝʩʧʣʘʪʥʳʡ ʧʨʦʙʥʳʡ 

ʧʝʨʠʦʜ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʬʫʥʢʮʠʡ - 1 ʤʝʩʷʮ 

ʉʪʦʠʤʦʩʪʴ 

(ʚ ʛʦʜ) 
ɼʦ 143 000 ʨʫʙʣʝʡ 

ʆʪ 20 000 ʜʦ 115 000 

ʨʫʙʣʝʡ 
55 000 ʨʫʙʣʝʡ ɼʦ 403 568 ʨʫʙʣʝʡ 

 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʬʝʨʦʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɽʝ ʨʘʟʚʠʪʠʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʦʨʠʪʝʥʦʡ ʟʘʜʘʯʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʥʦ ʠ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʦʚʨʝʤʥʥʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ [8]. ʉʦʟʜʘʥʠʝ ʢʦʤʧʴʶʝʪʨʥʳʭ ʤʦʜʝʣʝʡ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ï ʵʪʦ ʩʨʘʚʥʠʝʣʴʥʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠ, ʥʦ ʫʞʝ ʢʦʪʦʨʘʷ ʦʧʨʝʜʣʝʣʠʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʩʪʘʣʠ ʙʘʟʠʤʦʩʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʝʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʨʦʮʝʩʩʘ ʫʨʙʘʥʠʟʘʮʠʠ ʚ 

ʩʪʨʘʥʝ [9]. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʘʥʪʳ ʫʞʝ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʫʥʠʢʘʣʴʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʥʠ ʚʩʝ ʝʱʝ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ çʙʫʜʫʱʝʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -37- 

 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʧʦʥʷʪʠʷ çʚʘʥʪʳè ʠ çʚʘʥʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠè, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʩʷʯʠʭ ʧʦʢʨʳʪʠʡ, ʠʟʫʯʝʥʳ ʤʝʪʦʜʳ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚʘʥʪʳ, ʚʠʩʷʯʠʝ ʧʦʢʨʳʪʠʷ, ʚʘʥʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

Abstract 

Despite the fact that cable stays are already widely used in the construction of unique buildings 

and structures, they are still a tool for the ñfutureò of construction. This article reveals the concepts of 

ñcable cablesò and ñcable-stayed structuresò, analyzes the advantages of suspended coverings, and 

studies methods for their stabilization. 

Keywords: ʩonstruction, cables, suspended coverings, cable-stayed structures 

 

ɼʦʩʪʠʞʝʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠʟʷʱʝʩʪʚʘ, ʩʦʯʝʪʘʶʱʝʝʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ï ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛʘʨʤʦʥʠʨʫʶʱʝʛʦ ʩ ʠʩʢʫʩʩʪʚʦʤ. ʀʤʝʥʥʦ 

ʪʘʢ ʤʦʞʥʦ ʦʟʥʘʤʝʥʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʚʘʥʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ɺʘʥʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ - ʵʪʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʫʱʠʭ ʧʨʦʣʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʚʠʜʝ ʩʪʘʣʴʥʳʭ ʚʘʥʪ ʠ ʦʧʦʨʥʳʭ ʯʘʩʪʝʡ (ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ), ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʠʭ ʨʝʘʢʮʠʠ.  

ɺʘʥʪʳ - ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ ʩʪʝʨʞʥʝʚʦʛʦ ʪʠʧʘ (ʪʨʦʩʳ, ʢʘʥʘʪʳ, ʛʠʙʢʠʝ ʩʪʝʨʞʥʠ, ʧʫʯʢʠ 

ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʪ.ʧ.), ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

ɺʘʥʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʳʛʨʘʣʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʨʭʠʪʝʢʪʫʨʳ,  

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ  ʟʜʘʥʠʡ ʩʦ ʩʣʦʞʥʳʤʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʨʝʰʝʥʠʷʤʠ ʠ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. 

ɺʘʥʪʦʚʳʝ ʧʦʢʨʳʪʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʝʢʪʦʥʠʢʫ ʩʦʦʨʫʞʝʥʠʷ. ʀʭ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʩʪʢʠʤʠ ʧʦʢʨʳʪʠʷʤʠ, - ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʝʩ ʥʘ 1ʤ2 ʧʝʨʝʢʨʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʨʘʩʭʦʜ ʦʩʥʦʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʡ ʚ 

ʚʠʩʷʯʠʭ ʧʦʢʨʳʪʠʷʭ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. 

ʆʜʥʘʢʦ ʜʣʷ ʚʠʩʷʯʠʭ ʧʦʢʨʳʪʠʡ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʘʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ 

ʧʦʜʚʠʞʥʦʩʪʴ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʟʤʝʥʷʝʤʦʩʪʴ ʛʠʙʢʠʭ ʥʠʪʝʡ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ, ʧʦʩʣʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ 1896ʛ. ʚʧʝʨʚʳʝ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ɺ.ɻ. 

ʐʫʭʦʚʳʤ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ, ʦʥʠ ʙʦʣʝʝ ʯʝʤ ʧʦʣʚʝʢʘ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ. ʀ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 50-ʭ 

ʛʦʜʦʚ ʙʳʣʘ ʨʝʰʝʥʘ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʧʨʷʞʝʥʥʳʭ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʪʨʦʩʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʘʥʪʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ: 1 ï ʚʘʥʪʳ, 2 ï ʙʦʨʪʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʦʧʦʨʥʳʝ ʢʦʥʪʫʨʳ, 3 ï ʢʦʣʦʥʥʳ, 4 ï 

ʦʪʪʷʞʢʠ, 5 ï ʘʥʢʝʨʥʳʝ ʬʫʥʜʘʤʝʥʪʳ, 6 ï ʚʦʟʤʦʞʥʳʝ ʬʦʨʤʳ ʧʝʨʝʤʝʱʝʥʠʷ ʚʘʥʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ. 

 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʚʠʩʷʯʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʷʪ ʠʭ 

ʩʪʘʙʠʣʠʟʘʮʠʶ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʨʳʪʠʡ: 

ʉʦʟʜʘʥʠʝ ʜʚʫʭʧʦʷʩʥʳʭ ʩʠʩʪʝʤ ʩ ʧʦʤʦʱʴʶ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʪʨʦʩʦʚ (ʚʘʥʪ). ʇʨʠ ʵʪʦʤ 

ʩʧʦʩʦʙʝ ʥʘʨʷʜʫ ʩ ʥʝʩʫʱʠʤ ʪʨʦʩʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʡ (ʥʘʪʷʞʥʦʡ) ʪʨʦʩ, ʢʦʪʦʨʦʡ 

ʩʚʷʟʘʥ ʩ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʦʡ ʞʝʩʪʢʠʭ ʨʘʩʧʦʨʦʢ, ʛʠʙʢʠʭ ʧʦʜʚʝʩʦʢ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʧʦʨʦʢ ʠ 



-38- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʜʚʝʩʦʢ ʠʣʠ ʛʠʙʢʠʭ ʨʘʩʢʦʩʦʚ. ʅʘʧʨʷʛʘʶʱʠʡ ʪʨʦʩ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʠʞʝ ʠʣʠ ʚʳʰʝ 

ʥʝʩʫʱʝʛʦ.  

 

 
ʈʠʩʫʥʦʢ 2 ɺʘʥʪʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʧʦʷʩʥʦʡ ʩʠʩʪʝʤʳ. 

 
ʈʠʩʫʥʦʢ 3 ʋʟʣʳ ʩʦʝʜʠʥʝʥʠʷ ʥʝʩʫʱʠʭ ʠ ʥʘʪʷʞʥʳʭ ʪʨʦʩʦʚ: 1 ï ʥʝʩʫʱʠʡ ʪʨʦʩ, 2 ï ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʪʨʦʩ 

ʇʨʠʛʨʫʟʢʘ (ʫʪʷʞʝʣʝʥʠʝ) ʧʦʢʨʳʪʠʷ, ʚʝʩ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʩʠʣʳ ʚʝʪʨʦʚʦʛʦ ʠ 

ʧʨʦʯʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɽʩʣʠ ʦʯʝʨʪʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʥʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʚʳʙʨʘʥʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʫʣʝʚʦʡ ʛʘʫʩʩʦʚʩʢʦʡ ʢʨʠʚʠʟʥʳ (ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ), ʪʦ ʥʝʦʙʭʦʜʠʤʦʡ ʞʝʩʪʢʦʩʪʠ ʚʘʥʪʦʚʦʛʦ 

ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʧʨʠʤʝʥʷʷ ʩʠʩʪʝʤʫ ʚ ʚʠʜʝ ʚʘʥʪ ʠ ʙʘʣʦʢ, ʚ ʢʦʪʦʨʦʡ ʛʠʙʢʠʝ ʚʘʥʪʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʣʠʥʠʡ ʛʣʘʚʥʳʭ ʢʨʠʚʠʟʥ, ʘ ʙʘʣʢʠ (ʬʝʨʤʳ) ʫʢʣʘʜʳʚʘʶʪʩʷ ʚʜʦʣʴ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʦʙʨʘʟʫʶʱʠʭ. ɺ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʚʘʥʪʳ ʠ ʙʘʣʢʠ ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʦ ʙʘʣʢʘʤ ʫʢʣʘʜʳʚʘʶʪʩʷ ʧʘʥʝʣʠ ʢʨʦʚʝʣʴʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 4. ɺʘʥʪʦʚʦʝ ʧʦʢʨʳʪʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʛʨʫʟʢʠ 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʢʨʳʪʠʷ ʚ ʚʠʜʝ ʞʝʩʪʢʦʡ ʚʠʩʷʯʝʡ ʦʙʦʣʦʯʢʠ ʩ ʧʦʤʦʱʴʶ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʧʣʠʪ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʘʢʦʡ ʦʙʦʣʦʯʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʟʘ ʩʯʝʪ 

ʚʝʩʘ, ʘ ʟʘ ʩʯʝʪ ʞʝʩʪʢʦʩʪʠ ʩʘʤʦʡ ʝʝ ʬʦʨʤʳ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.                   ɺʘʥʪʦʚʘʷ 

ʩʝʪʢʘ ʦʙʨʘʟʫʝʪʩʷ ʢʨʝʧʣʝʥʠʝʤ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʣʴʮʫ ʥʝʩʫʱʠʭ (ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦ ʨʘʜʠʫʩʫ ʚ 

ʮʝʥʪʨ) ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ (ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʢʨʫʞʥʦʩʪʝʡ) ʚʘʥʪ. ʅʘ ʩʝʪʢʫ ʫʢʣʘʜʳʚʘʶʪʩʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʚ ʷʯʝʡʢʠ ʩʝʪʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -39- 

 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʨʠʛʨʫʟʢʘ ʢʨʦʚʝʣʴʥʳʭ ʧʣʠʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ 

ʫʩʠʣʠʡ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʚʠʩʷʯʘʷ ʦʙʦʣʦʯʢʘ ʚ ʚʠʜʝ ʢʫʧʦʣʘ 

ʜʚʦʷʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ɻʘʫʩʩʦʚʦʡ ʢʨʠʚʠʟʥʳ ʚ ʧʝʨʝʚʝʨʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʛʜʝ ʧʦʷʩʥʘʷ ʩʝʪʢʘ 

ʷʚʣ̫ʝʪʩʷ ʨʘʩʪʷʥʫʪʦʡ ʥʝʩʫʱʝʡ ʘʨʤʘʪʫʨʦʡ ʧʦʜ ʵʪʠʤ ʢʫʧʦʣʦʤ. ʅʘʨʫʞʥʳʡ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ 

ʟʘʤʢʥʫʪ ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʩʞʘʪʠʝ. 

 

 
ʈʠʩʫʥʦʢ 5. ɺʘʥʪʦʚʦʝ ʧʦʢʨʳʪʠʝ ʚ ʚʠʜʝ ʞʝʩʪʢʦʡ ʚʠʩʷʯʝʡ ʦʙʦʣʦʯʢʠ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʚʠʩʷʯʠʭ ʬʝʨʤ ʠ ʙʘʣʦʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʞʝʩʪʢʠʝ ʚʘʥʪʳ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʚʘʥʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ï 

ʫʛʦʣʢʦʚʳʭ, ʪʘʚʨʦʚʳʭ, ʜʚʫʪʘʚʨʦʚʳʭ ʠʣʠ ʠʥʳʭ ʧʨʦʢʘʪʥʳʭ ʧʨʦʬʠʣʝʡ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʧʦ ʦʯʝʨʪʘʥʠʶ ʨʝʰʝʪʯʘʪʳʭ ʬʝʨʤ ʚʘʥʪʘʤ ʧʨʠʜʘʝʪʩʷ ʬʦʨʤʘ ʚʝʨʝʚʦʯʥʦʡ ʢʨʠʚʦʡ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʚʘʥʪʳ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʥʳʝ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʠ ʥʘʛʨʫʟʢʠ ʨʘʩʪʷʞʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 6. ɾʝʩʪʢʠʝ ʚʘʥʪʳ. 

 

ɺʩʝ ʚʠʩʷʯʠʝ ʧʦʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʨʘʩʧʦʨʦʤ, ʪ.ʝ. ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʩʠʣʠʷ 

(ʜʝʡʩʪʚʫʝʪ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʪʨʦʩʘ) ʧʝʨʝʜʘʶʱʝʛʦʩʷ ʚ ʤʝʩʪʘ ʝʛʦ ʦʧʠʨʘʥʠʷ. ʈʘʩʧʦʨ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʥʘʪʷʞʝʥʠʝ ʪʨʦʩʦʚ. ɼʣʷ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʧʦʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʞʝʩʪʢʠʡ ʠʣʠ ʛʠʙʢʠʡ ʦʧʦʨʥʳʡ 

ʢʦʥʪʫʨ ʠ ʦʧʦʨʳ ʩ ʦʪʪʷʞʢʘʤʠ. 

ɽʩʣʠ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʠʣʠ ʥʝʟʘʤʢʥʫʪʳʡ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʧʦʨ. 

 
ʈʠʩʫʥʦʢ 7. ʇʨʦʣʸʪ ʚʘʥʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʚ ʧʣʘʥʝ). 

ʆʧʦʨʥʳʤ ʢʦʥʪʫʨʦʤ ʷʚʣʷʶʪʩʷ ʙʘʣʢʠ. ʆʪʪʷʞʢʠ ʥʝ ʜʝʣʘʶʪ ʚ ʩʪʚʦʨʝ ʩ ʢʘʞʜʳʤ ʚʘʥʪʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʰʘʛ ʚʘʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ ʦʜʥʦʤʫ ʠʣʠ ʜʚʫʤ ʤʝʪʨʘʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʦʢ ʠ 



-40- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʣʝʪʦʚ). ʋʩʠʣʠʝ ʨʘʩʧʦʨʘ ʦʪ ʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʥʪʦʚ, ʢʦʪʦʨʦʝ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʚʦʨʝ ʩ 

ʦʪʪʷʞʢʘʤʠ, ʚʦʩʧʨʠʥʠʤʘʝʪ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ.  

 
ʈʠʩʫʥʦ .8. ʋʟʝʣ ʢʨʝʧʣʝʥʠʷ ʚʘʥʪʘ ʢ ʢʦʥʪʫʨʫ. 

 

ʀʪʘʢ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʠʣʠ ʥʝʟʘʤʢʥʫʪʳʡ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ (ʙʘʣʢʠ), 

ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʠʟʛʠʙ, ʚʥʫʪʨʝʥʥʠʡ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ (ʚʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ), ʨʘʙʦʪʘʶʱʠʡ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ, ʠ ʚʥʝʰʥʠʡ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʥʘ ʩʞʘʪʠʝ. 

ʊʘʢʦʤʫ ʞʝʩʪʢʦʤʫ ʦʧʦʨʥʦʤʫ ʢʦʥʪʫʨʫ ʧʨʠʜʘʶʪ ʪʘʢʫʶ ʢʨʠʚʦʣʠʥʝʡʥʫʶ ʬʦʨʤʫ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʦʥ ʨʘʙʦʪʘʣ ʙʳ ʥʘ ʩʞʘʪʠʝ. ʊʘʢ ʙʝʟʨʘʩʧʦʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʨʝʜʘʝʪ ʥʘ ʦʧʦʨʳ ʪʦʣʴʢʦ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʠʣʠʷ, ʪʦ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ. 

 

 
ʈʠʩʫʥʦʢ 9.  ʇʨʠʤʝʨʳ ʦʧʦʨʥʦʛʦ ʢʦʥʪʫʨʘ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ 

 

 
ʈʠʩʫʥʦʢ 8. ʋʟʝʣ ʚʘʥʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʩʞʘʪʦʤ ʦʧʦʨʥʦʤ ʢʦʣʴʮʝ ʢʨʫʛʦʚʦʛʦ ʢʦʥʪʫʨʘ: 1 ï ʪʨʦʩ, 2 ï ʪʨʫʙʢʘ ʠʟ 

ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ, 3 ï ʟʘʣʠʚʢʘ ʙʠʪʫʤʦʤ, 4 ï ʨʝʟʠʥʦʚʘʷ ʧʨʦʢʣʘʜʢʘ. 

 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʘʟʨʦʟʥʝʥʥʳʝ ʦʪʪʷʞʢʠ ʟʘʤʝʥʷʶʪ ʦʜʥʠʤ ʪʨʦʩʦʤ-ʧʦʜʙʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʝʪ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʠʤ. ɺ ʥʝʛʦ ʟʘʜʝʣʳʚʘʶʪʩʷ ʚʩʝ ʥʝʩʫʱʠʝ ʠ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʪʨʦʩʳ ʧʦʢʨʳʪʠʷ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʨʘʩʧʦʨ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʦʪʪʷʞʝʢ ʠ ʘʥʢʝʨʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ  8. ʇʨʠʤʝʨʳ ʚʠʩʷʯʠʭ ʧʦʢʨʳʪʠʡ ʩ ʢʦʥʪʫʨʦʤ ʚ ʚʠʜʝ ʪʨʦʩʘ-ʧʦʜʙʦʨʘ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -41- 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʥʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʦʟʚʦʣʷʷ ʩʦʟʜʘʚʘʪʴ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʧʦʨʘʞʘʶʪ ʩʚʦʠʤ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʚʝʣʠʢʦʣʝʧʠʝʤ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʚʠʩʷʯʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ 

ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. ʈʘʙʦʪʘ ʩ ʚʘʥʪʘʤʠ ï ʵʪʦ ʨʘʙʦʪʘ ʥʘ ʥʝ ʦʜʠʥ ʧʝʨʠʦʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ.  
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ɸʥʥʦʪʘʮʠʷ 

ɸʨʭʠʪʝʢʪʫʨʘ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ - ʦʜʥʘ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʠ ʩʚʦʝʦʙʨʘʟʥʳʭ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʣʷ 

ʥʝʝ ʭʘʨʘʢʪʝʨʥʳ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ, ʠʩʢʫʩʩʪʚʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʥʦʚʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʘʨʦʜʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʨʘʜʠʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʜʘʦʩʩʢʦʤ ʫʯʝʥʠʠ ʌʵʥ-ʰʫʡ (ɺʝʪʝʨ-ʚʦʜʘ). ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʫʯʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʯʠʪʘʣʘʩʴ ʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʦʩʴ: çɻʦʩʧʦʜʠʥ 

ʉʦʣʥʮʝ ʚʩʝʛʜʘ ʩʤʦʪʨʠʪ ʥʘ ʶʛè. [1] ʇʣʘʥʠʨʫʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʦʜʯʠʝ ʚʩʝʛʜʘ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ 

ʧʨʘʚʠʣʘ: ʩʪʨʦʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ, ʘ ʧʦʩʨʝʜʠʥʝ 

ʦʩʪʘʚʣʷʣʦʩʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʦʨʘ. 

 ʂʠʪʘʡʩʢʠʝ ʟʦʜʯʠʝ ʟʘʙʦʪʠʣʠʩʴ, ʯʪʦʙʳ ʚʩʝ ʟʜʘʥʠʝ, ʪʘʢ ʠ ʝʛʦ ʜʝʪʘʣʠ-ʢʨʦʥʰʪʝʡʥʳ, ʢʦʥʝʢ 

ʢʨʦʚʣʠ ʠ ʧʨʦʯʝʝ, ʙʳʣʠ ʙʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʦʬʦʨʤʣʝʥʳ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʵʪʠ 

ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʪʘʡʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʮʝʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʫʱʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʂʠʪʘʡ, ʭʨʘʤʳ, ʧʘʛʦʜʳ, ʢʦʥʩʪʨʫʢʮʠʠ ʭʨʘʤʦʚ, ʜʨʝʚʥʠʡ 

ʂʠʪʘʡ, ʧʦʩʪʨʦʡʢʠ.  

 

Abstract 

The architecture of Ancient China is one of the oldest and most peculiar in the whole world. It 

is characterized by an organic connection with nature, art, and the use of technical properties of 

building materials. The basis of urban planning is the folk building traditions described in the Taoist 

teachings of Feng Shui (Wind-water). According to this teaching, the meridional planning axis was 

considered the most favorable: "Mr. Sun always looks to the south." When planning construction, the 

architects always adhered to the rule: The buildings were located symmetrically relative to the central 

axis, and space was left in the middle for the courtyard. 

Chinese architects took care that the entire building, as well as its details-brackets, roof ridge, 

etc., would be artistically decorated. This article discusses in detail these and other features of Chinese 

construction, provides valuable historical and practical recommendations that can serve as a basis for 

the development of future historical construction sites. 

Keywords: architecture, China, temples, pagodas, temple structures, ancient China, buildings. 
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ɺʚʝʜʝʥʠʝ 

ʀʩʢʫʩʩʪʚʦ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʂʠʪʘʝ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʟʘ ʜʦʣʛʦ ʜʦ ɽʚʨʦʧʳ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʩʪʨʦʡʢʠ ʟʦʜʯʠʭ ʀʤʧʝʨʠʠ ʅʝʙʘ, ʢʦʪʦʨʳʝ ʚ ʥʘʯʘʣʝ 1-ʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʧʦʢʘʟʘʣʠ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚ ʧʣʘʥʠʨʦʚʢʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʠ ʧʦ ʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ, ʠʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʚʦʨʝʥʠʷ ʧʨʠʦʙʨʝʣʠ ʚʝʣʠʯʝʩʪʚʝʥʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʴ, ʦ ʯʝʤ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʫʥʠʢʘʣʴʥʘʷ ʧʦʩʪʨʦʡʢʘ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ (ɿʘʧʨʝʪʥʦʛʦ) ʛʦʨʦʜʘ ʚ ʇʝʢʠʥʘ, 

ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʕʪʦ ʢʨʫʧʥʝʡʰʠʡ ʜʚʦʨʮʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚ ʤʠʨʝ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʚʩʝʛʦ ʟʘ 13 ʣʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʣʘʞʝʥʥʦʡ ʠ ʤʘʣʦʟʘʪʨʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʪʘʢ ʢʘʢ ʚʩʝ ʵʪʠ ʩʦʦʨʫʞʝʥʠʷ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ 

ʠ ʚ ʥʘʰʠ ʜʥʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚʦʟʚʝʜʝʥʠʝ ʢʫʧʦʣʘ ʩʦʙʦʨʘ ʉʘʥʪʘ-ʄʘʨʠʷ-ʜʝʣʴ-ʌʴʦʨʝ ʚʦ 

ʌʣʦʨʝʥʮʠʠ ʨʘʩʪʷʥʫʣʦʩʴ ʜʦ 30 ʣʝʪ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʠʝ ʥʘʚʳʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʦʩʪʦʢʝ ʠ 

ʟʘʧʘʜʝ. [2] 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʢ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʧʦʩʪʨʦʡʢʠ ʚ ʂʠʪʘʝ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʢʦʣʦʥʥʳ, ʫʢʨʝʧʣʝʥʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʙʘʣʢʘʤʠ. 

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʟʜʘʥʠʝ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʟʳ ʠ ʰʠʧʳ (ʚʤʝʩʪʦ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʛʚʦʟʜʝʡ), ʯʪʦ ʧʨʠʜʘʚʘʣʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʛʠʙʢʦʩʪʴ. 

ɼʝʨʝʚʷʥʥʳʝ ʩʪʦʣʙʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʩʦʣʦʤʝʥʥʫʶ ʢʨʳʰʫ ʚ ʙʦʣʝʝ ʨʘʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʘ 

ʟʘʪʝʤ ʦʩʪʨʦʢʦʥʝʯʥʫʶ ʰʘʪʨʦʚʫʶ ʠʣʠ ʜʚʫʩʢʘʪʥʫʶ ʢʨʳʰʫ, ʧʦʢʨʳʪʫʶ ʯʝʨʝʧʠʮʝʡ, ʩ ʫʛʣʘʤʠ, 

ʧʣʘʚʥʦ ʠʟʛʠʙʘʶʱʠʤʠʩʷ ʥʘʨʫʞʫ ʠ ʚʚʝʨʭ ʧʦ ʫʛʣʘʤ. ɺ ʢʠʪʘʡʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʥʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚ 

ʥʘʣʠʯʠʷ ʢʫʧʦʣʘ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʝʥʫʞʥʦʛʦ ʚ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʭʦʪʷ ʢʘʤʝʥʥʳʝ ʠ 

ʢʠʨʧʠʯʥʳʝ ʛʨʦʙʥʠʮʳ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠʤʝʶʪ ʘʨʦʯʥʳʝ ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ ʠ ʩʚʦʜʯʘʪʳʝ 

ʧʝʨʝʢʨʳʪʠʷ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʢʨʳʰʠ, ʚʳʩʪʫʧʘʶʱʝʡ ʠʟ ʩʪʝʥ ʟʜʘʥʠʷ-ʪʠʧʠʯʥʘʷ ʯʝʨʪʘ ʘʟʠʘʪʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʱʠʪʠʪʴ ʜʝʨʝʚʷʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʜʦʤʘ ʠ 

ʝʛʦ ʟʝʤʣʷʥʦʡ ʬʫʥʜʘʤʝʥʪ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʜʦʞʜʝʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʙʦʣʴʰʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʥʫʪʨʠ ʜʦʤʘ, ʢʦʣʦʥʥʳ ʠ ʦʧʦʨʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ.[3] ɼʦʫʛʫʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʝʩ ʪʷʞʝʣʦʡ ʯʝʨʝʧʠʯʥʦʡ ʢʨʳʰʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʣʩʷ ʥʘ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʦʨʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʩʪʦʣʙʳ, ʠ ʯʪʦʙʳ ʢʨʳʰʘ ʥʝ ʚʳʩʪʫʧʘʣʘ ʠʟ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʟʜʘʥʠʷ. ɼʦʫʛʫʥ-ʵʪʦ ʩʠʩʪʝʤʘ ʢʨʦʥʰʪʝʡʥʦʚ ʧʦʜ ʢʨʳʰʝʡ, ʧʦʭʦʞʘʷ ʥʘ ʜʫʛʦʦʙʨʘʟʥʳʡ ʞʝʣʦʙ 

(ʭʘʥ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʜʝʨʝʚʷʥʥʳʝ ʩʪʦʣʙʳ (ʜʘʫ) ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. [4] ʕʪʘ ʢʦʥʩʦʣʴʥʘʷ ʢʘʧʠʪʝʣʴ 

ʧʝʨʝʭʦʜʠʪ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʢʘʨʥʠʟ ʥʘ ʢʘʞʜʦʤ ʷʨʫʩʝ, ʢʦʪʦʨʳʡ ʚʳʜʝʨʞʠʚʘʝʪ ʚʝʩ ʢʨʳʰʠ. ʀʟ-ʟʘ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʬʝʦʜʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚʦ 

ʜʚʦʨʮʘʭ ʠ ʭʨʘʤʦʚʳʭ ʟʘʣʘʭ. ʂʦʣʠʯʝʩʪʚʦ ʷʨʫʩʦʚ ʢʨʦʥʰʪʝʡʥʦʚ ʠʥʦʛʜʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʩʪʠʞ ʟʜʘʥʠʷ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʜʦʫʛʫʥ ʫʩʪʦʡʯʠʚʳ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. [3] 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ çʧʦʪʦʯʥʳʡ ʤʝʪʦʜè ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʷʚʣʷʣʠʩʴ 

ʜʨʝʚʥʠʝ ʢʠʪʘʡʮʳ. ʆʩʦʙʝʥʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʪʘʣʴʥʦʡ ʨʘʟʤʝʨ ʝʝ ʜʝʪʘʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʩʪʨʦʠʪʝʣʷʤ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʜʝʣʴʥʦ ʦʪ ʦʙʱʝʛʦ ʟʜʘʥʠʷ, ʘ ʧʦʪʦʤ ʩʦʙʠʨʘʪʴ ʜʝʪʘʣʠ ʥʘ ʤʝʩʪʝ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʧʦʩʦʙʫ ʚʨʝʤʷ ʠ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʢʨʘʱʘʣʠʩʴ ʚ ʨʘʟʳ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʢʠʪʘʡʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ. ʆʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʫʣʫʯʰʝʥʠʡ ʩʪʘʣʦ ʫʧʨʦʱʝʥʠʝ ʙʘʣʦʢ ʢʨʳʰʠ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʦʧʦʨʥʳʭ ʢʦʣʦʥʥ ʜʣʷ ʧʨʠʜʘʥʠʷ ʙʦʣʝʝ 

ʵʣʝʛʘʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ. ʊʘʢʞʝ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʠʟʛʠʙʳ ʫʛʣʦʚ ʢʨʳʰʠ. ɽʱʝ 

ʦʜʥʠʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʣʦ ʜʦʙʘʚʣʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦʡ ʯʝʨʝʧʠʮʳ ʠ ʬʠʛʫʨ, ʪʘʢʠʭ ʢʘʢ ʜʨʘʢʦʥʳ, ʥʘ 

ʢʨʘʷ ʠ ʢʦʥʴʢʠ ʢʨʳʰʠ. [2] ʋʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʢʨʳʰʠ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʦʚʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ, ʩʦʯʝʪʘʥʠʷ ʯʝʪʳʨʝʭ ʘʨʤʘʪʫʨ ʥʘ ʦʜʥʦʡ ʢʦʣʦʥʥʝ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʢʦʥʩʦʣʴʥʳʭ ʙʘʣʦʢ ʠ ʨʘʩʰʠʨʝʥʠʷ ʢʨʳʰʝʢ ʢʦʣʦʥʥ. 

ʊʘʢʞʝ ʚ ʢʠʪʘʡʩʢʠʭ ʧʦʩʪʨʦʡʢʘʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʷʨʢʠʭ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʚʦʠ, ʥʘʧʨʠʤʝʨ: ʣʠʣʦʚʳʡ-



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -43- 

 

ʢʦʣʦʥʥʳ ʠ ʙʘʣʶʩʪʨʘʜʳ, ʞʝʣʪʳʡ-ʛʣʘʟʫʨʦʚʘʥʥʘʷ ʧʣʠʪʢʘ, ʟʝʣʝʥʳʡ-ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʪʘʣʠ, ʪʘʢʠʝ 

ʢʘʢ ʢʨʦʥʰʪʝʡʥʳ ʧʦʜ ʢʘʨʥʠʟʘʤʠ. 

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʨʝʚʥʠʭ ʢʠʪʘʡʩʢʠʭ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʳʩʦʪʘ ʟʜʘʥʠʡ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʥʦʡ. ʆʥʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʚʣʘʜʝʣʴʮʝʚ ʜʦʤʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʞʠʣʠ ʙʣʠʞʝ ʠʣʠ ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ, 

ʥʘʧʨʠʤʝʨ, ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ ʜʚʦʨʮʘ ʠʣʠ ʭʨʘʤʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʦʩʪʳʝ ʣʶʜʠ ʠʤʝʣʠ ʧʨʘʚʦ 

ʩʪʨʦʠʪʴ ʪʦʣʴʢʦ ʦʜʥʦʵʪʘʞʥʳʝ ʟʜʘʥʠʷ. ʆʩʦʙʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʩʷ ʮʚʝʪ ʢʨʳʰ: 

a) ʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʳʝ ï ʜʚʦʨʝʮ çʩʦʣʥʮʝʣʠʢʦʛʦè ʠʤʧʝʨʘʪʦʨʘ; 

b) ʷʨʢʦ-ʛʦʣʫʙʳʝ (çʥʝʙʝʩʥʘʷ ʯʠʩʪʦʪʘè) ï ʢʫʣʴʪʦʚʳʝ ʧʦʩʪʨʦʡʢʠ; 

c)  ʟʝʣʝʥʳʝ (çʜʨʝʚʝʩʥʘʷ ʣʠʩʪʚʘè) ï ʞʠʣʠʱʘ ʚʝʣʴʤʦʞ, ʚʳʩʰʠʭ ʯʠʥʦʚʥʠʢʦʚ, 

ʦʪʜʝʣʴʥʳʝ ʭʨʘʤʳ ʠ ʧʘʛʦʜʳ ʥʝʚʳʩʦʢʦʛʦ ʨʘʥʛʘ; 

d) ʩʝʨʳʝ (çʟʝʤʥʦʡ ʧʨʘʭè) ï ʞʠʣʠʱʘ ʨʷʜʦʚʳʭ ʛʦʨʦʞʘʥ. 

ʆʩʦʙʦ ʚʳʜʝʣʷʣʠʩʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ, ʪʦʨʛʦʚʳʡ ʠ ʞʠʣʦʡ ʨʘʡʦʥʳ, ʧʘʨʢʦʚʳʝ ʟʦʥʳ. [1] 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ɼʨʝʚʥʝʢʠʪʘʡʩʢʦʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʥʘʨʦʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʨʘʜʠʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʠʥʪʝʟʠʨʦʚʘʣʦʩʴ ʜʘʦʩʩʢʦʝ ʫʯʝʥʠʝ ʬʵʥ-ʰʫʡ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʟʜʘʥʠʡ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʢʨʫʞʘʶʱʠʤ ʨʝʣʴʝʬʦʤ. ʄʥʦʛʠʝ ʚʘʞʥʳʝ ʟʜʘʥʠʷ ʠ ʢʦʨʦʣʝʚʩʢʠʝ 

ʜʚʦʨʮʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʘ ʛʣʘʚʥʳʡ ʚʭʦʜ ʙʳʣ ʦʙʨʘʱʝʥ ʥʘ ʶʛ. [5] ɺ ʩʣʫʯʘʝ ʟʜʘʥʠʡ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʤʠ ʜʚʦʨʘʤʠ, ʚʩʝ ʦʥʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ 

ʦʜʥʦʡ ʦʩʠ. ʄʝʥʝʝ ʚʘʞʥʳʝ ʟʜʘʥʠʷ ʩʪʨʦʠʣʠʩʴ ʢ ʚʦʩʪʦʢʫ ʠ ʟʘʧʘʜʫ ʦʪ ʦʩʥʦʚʥʦʛʦ ʟʜʘʥʠʷ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠ ʧʦʤʝʱʝʥʠʷʤʠ ʚ ʥʠʭ ʪʘʢʞʝ ʠʤʝʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʜʚʦʨʮʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩʤʝʥʷʚʰʠʭ ʜʨʫʛ ʜʨʫʛʘ ʜʠʥʘʩʪʠʡ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʠʟ ʚʥʝʰʥʝʛʦ 

ʜʚʦʨʘ ʚʦ ʚʥʫʪʨʝʥʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʡʪʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʚʦʨʦʚ, ʘ ʯʠʥʦʚʥʠʢʠ ʚʩʪʨʝʯʘʣʠ 

ʠ ʦʩʤʘʪʨʠʚʘʣʠ ʧʦʩʝʪʠʪʝʣʝʡ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʛʨʘʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʤʧʝʨʘʪʦʨʩʢʠʡ ʜʚʦʨʝʮ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ "ɿʘʧʨʝʪʥʳʡ ʛʦʨʦʜ", ʧʦʪʦʤʫ ʯʪʦ "ɺʣʘʩʪʴ ʠ 

ʧʨʝʩʪʠʞ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦ ʧʨʦʥʠʢʘʪʴ ʚ ʩʚʷʪʠʣʠʱʝ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ" (ʃʴʶʠʩ,164). [8] ɺ ʪʦ ʚʨʝʤʷ, ʦʛʨʦʤʥʳʡ ʠ ʚʧʝʯʘʪʣʷʶʱʠʡ ʢʦʨʦʣʝʚʩʢʠʡ ʜʚʦʨʝʮ 

ʜʦʤʠʥʠʨʦʚʘʣ ʥʘʜ ʩʪʦʣʠʮʝʡ ʠ ʩʪʘʣ ʩʠʤʚʦʣʠʟʠʨʦʚʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʠ ʥʝʚʠʜʠʤʦʩʪʴ ʢʠʪʘʡʩʢʦʛʦ 

ʠʤʧʝʨʘʪʦʨʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʘʛʦʜ 

ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʠʥʜʠʡʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʠʪʘʡʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 

ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʘʛʦʜ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʫʧʝʥʯʘʪʳʭ ʧʘʛʦʜ. ʆʜʥʘʢʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʪʫʧ, ʢʦʪʦʨʳʝ ʩʣʫʞʠʣʠ ʭʨʘʥʠʣʠʱʘʤʠ ʩʚʷʱʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʧʘʤʷʪʥʠʢʦʚ, 

ʢʠʪʘʡʩʢʠʝ ʧʘʛʦʜʳ ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʶ ʭʨʘʤʦʚ. ʂʠʪʘʡʮʳ ʩʜʝʣʘʣʠ ʩʪʨʫʢʪʫʨʫ ʧʘʛʦʜʳ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʛʨʘʥʜʠʦʟʥʦʡ, ʯʝʤ ʩʪʫʧʳ, ʠ ʜʦʙʘʚʠʣʠ ʙʦʣʴʰʝ ʵʪʘʞʝʡ. 

ʇʝʨʚʳʝ ʧʘʛʦʜʳ ʩʪʨʦʠʣʠʩʴ ʠʟ ʜʝʨʝʚʘ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʜʝʨʝʚʷʥʥʳʤ ʩʪʦʣʙʦʤ, ʥʦ ʧʦʟʞʝ 

ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʤʝʥʴ ʠ ʢʠʨʧʠʯ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʧʦʥʷʣʠ, ʯʪʦ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ, ʚʝʨʥʫʣʠʩʴ ʢ ʜʝʨʝʚʷʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʝʨʦʷʪʥʦ, ʧʘʛʦʜʳ 

ʙʳʣʠ ʧʦʢʨʳʪʳ ʠʟʚʝʩʪʢʦʚʦʡ ʰʪʫʢʘʪʫʨʢʦʡ ʚ ʧʦʜʨʘʞʘʥʠʝ ʢʘʤʝʥʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, 

ʩʢʦʧʠʨʦʚʘʥʥʳʤ ʠʟ ʀʥʜʠʠ. [3] 

ʇʘʛʦʜʳ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪʥʳʝ ʤʥʦʛʦʵʪʘʞʥʳʝ ʩʪʨʦʝʥʠʷ, ʥʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʘʞʝʡ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʦʪʩʶʜʘ ʠ ʫʤʝʥʴʰʝʥʥʳʡ 

ʤʘʩʰʪʘʙ ʢʘʞʜʦʛʦ ʵʪʘʞʘ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʘ ʥʘ ʢʘʞʜʳʡ ʵʪʘʞ. ʆʢʥʘ ʠ ʧʝʨʠʣʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʞʝ-

ʣʠʰʴ ʯʘʩʪʴ ʠʣʣʶʟʠʠ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʵʪʘʞ ʜʦʩʪʫʧʝʥ, ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʦʩʦʙʦʡ ʬʫʥʢʮʠʠ, 

ʢʨʦʤʝ ʢʘʢ ʩʦʟʜʘʚʘʪʴ ʚʧʝʯʘʪʣʝʥʠʝ ʜʣʷ ʪʝʭ, ʢʪʦ ʩʤʦʪʨʠʪ ʠʟ ʜʘʣʝʢʘ. [6] ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ 

ʷʚʣʷʶʪʩʷ ʩʪʫʧʳ-ʛʨʦʙʥʠʮʳ VIII ʚʝʢʘ ʥ.ʵ. ʉʶʘʥʴʮʟʘʥ ʚ ʧʨʦʚʠʥʮʠʠ ʍʵʥʘʥʴ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʦʝ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ ʯʝʣʦʚʝʢʘ, ʧʦʢʦʣʝʥʠʷ, ʵʧʦʭʠ, ʠʤʝʥʥʦ 

ʦʥʦ ʥʝʩʝʪ ʚ ʩʝʙʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʚʠʜʝ ʦʙʱʝʛʦ ʜʦʩʪʦʷʥʠʷ 

ʣʶʜʝʡ, ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɼʨʝʚʥʷʷ ʢʠʪʘʡʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠʤʝʝʪ ʙʦʛʘʪʦʝ ʧʨʦʰʣʦʝ, ʠ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʚ ʪʨʝʪʴʝʤ ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ. [7] ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʥʝʚʟʛʦʜʳ, 



-44- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʧʫʪʠ ʣʶʙʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʦʥʘ ʩʤʦʛʣʘ ʦʪʩʪʦʷʪʴ ʩʚʦʠ ʠʜʝʘʣʳ, ʧʨʠʥʮʠʧʳ, 

ʮʝʥʥʦʩʪʠ ʠ ʜʦʥʝʩʪʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ.  

ɿʥʘʯʠʤʦʩʪʴ ʢʠʪʘʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʨʝʟʫʣʴʪʘʪʳ ʜʨʝʚʥʠʭ 

ʜʦʩʪʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʷʤ ʠ ʵʧʦʭʘʤ. ɺʦ ʚʩʝʭ 

ʢʫʣʴʪʫʨʘʭ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʨʘʜʠʮʠʷʤʠ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ, ʧʨʝʦʙʨʘʟʫʶʱʠʤʠ 

ʦʙʱʝʩʪʚʦ. ʈʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ-ʵʪʦ ʧʦʩʪʦʷʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʰʣʦʛʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʠ ʙʫʜʫʱʝʤʫ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʣʶʙʦʛʦ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʫʥʜʘʤʝʥʪʘ. ʌʫʥʜʘʤʝʥʪ ï 

ʵʪʦ ʚʘʞʥʝʡʰʠʡ ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʥʦʚʥʦʡ ʨʦʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʛʨʫʟʢʠ ʦʪ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʝ. ʌʫʥʜʘʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʷʚʣʷʷʩʴ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʟʜʘʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ, ʚʘʞʥʳʝ ʧʨʘʚʠʣʘ ʠ ʤʦʤʝʥʪʳ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʧʨʠ ʜʦʧʫʱʝʥʠʝ ʦʰʠʙʦʢ ʫʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʘʤʝʥʪ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʨʝʥ ʟʜʘʥʠʷ, 

ʦʰʠʙʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

 

Abstract 

 The construction of any building or structure begins with the foundation. The foundation is the 

most important structural element, the main role of which is to distribute the load from the building or 

structure to the base. The foundation ensures the stability, durability and safety of the building and 

structure, being an important part of the building and structure. In this article, we consider the design 

features of various foundations, important rules and moments when laying the foundation and the 

consequences that can occur if mistakes are made in laying the foundation. 

Keywords: foundation, structural solutions, construction, building roll, design errors. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -45- 

 

ʌʫʥʜʘʤʝʥʪ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩ ʫʯʸʪʦʤ ʪʠʧʘ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʥʘʛʨʫʟʦʢ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʜʦʣʞʝʥ ʚʳʜʝʨʞʠʪ ʚʩʝ ʥʘʛʨʫʟʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. 

ʀʤʝʥʥʦ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʚ ʨʘʩʯʸʪʘʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʘʚʘʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʫʰʝʥʠʝʤ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɺʘʞʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ: ʚʳʙʦʨ ʪʠʧʘ ʬʫʥʜʘʤʝʥʪʘ, ʧʨʘʚʠʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ, ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ 

ɺʳʙʦʨ ʪʠʧʘ ʬʫʥʜʘʤʝʥʪʘ: ʊʠʧ ʬʫʥʜʘʤʝʥʪʘ ʧʦʜʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ï ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʟʜʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, 

ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʜʚʦʟʘ ʢ ʤʝʩʪʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʙʶʜʞʝʪ.  

ʇʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ: ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ:  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʠ ʛʣʫʙʠʥʳ ʬʫʥʜʘʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʙʫʜʝʪ 

ʥʝʩʪʠ ʟʜʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʣʝʛʢʠʭ ʧʦʩʪʨʦʝʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ, ʘ ʜʣʷ ʪʷʞʝʣʳʭ ʩʪʨʦʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʬʫʥʜʘʤʝʥʪ.  

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʬʫʥʜʘʤʝʥʪʘ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʦʩʝʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʦʛʦ ʠ 

ʥʘʜʝʞʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʜʝʨʞʠʚʘʪʴ ʚʩʝ ʥʘʛʨʫʟʢʠ.  

ʋʯʝʪ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ, ʪʘʢʠʭ ʢʘʢ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ ʠ ʪ.ʜ.  

ʇʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʨʘʩʯʝʪʘ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩ ʦʧʳʪʦʤ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʫʥʜʘʤʝʥʪʦʚ.  

ɺʩʝ ʵʪʠ ʤʦʤʝʥʪʳ ʚʘʞʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ 

ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʠʤ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘ. 

ʉʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ð ʵʪʦ ʢʣʶʯʝʚʦʡ 

ʤʦʤʝʥʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʄʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ: 

ʇʨʦʚʝʜʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘ ʬʫʥʜʘʤʝʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʦʜʛʦʪʦʚʢʘ ʛʨʫʥʪʘ, ʝʛʦ ʫʧʣʦʪʥʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʦʪ ʤʫʩʦʨʘ ʧʝʨʝʜ 

ʫʢʣʘʜʢʦʡ ʬʫʥʜʘʤʝʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘ ʪʘʢʞʝ 

ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʣʫʙʠʥʝ ʠ ʨʘʟʤʝʨʘʤ ʬʫʥʜʘʤʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ. 

ʇʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʋʯʝʪ ʚʩʝʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʫʢʣʘʜʢʝ 

ʬʫʥʜʘʤʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʢʪʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʨʠ ʫʢʣʘʜʢʝ 

ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʝʤʦʥʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʫʢʣʘʜʝ ʬʫʥʜʘʤʝʥʪʘ 

ʆʰʠʙʢʠ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠ 

ʧʨʦʙʣʝʤʘʤ ʚ ʙʫʜʫʱʝʤ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʬʫʥʜʘʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʤʝʪʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ: 

ʊʨʝʱʠʥʳ ʮʦʢʦʣʷ ʠ ʩʪʝʥ ï ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʠʧʫ ʬʫʥʜʘʤʝʥʪʘ ʠʣʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʨʫʥʪʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ. 



-46- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘʤʦʢʘʥʠʝ ʧʦ ʩʪʝʥʘʤ ʧʦʜʚʘʣʘ ï ʧʨʠʯʠʥʦʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʘʷ 

ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʩʪʚʝʨʢʘ, ʣʝʥʪʳ ʠʣʠ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʠʝ ʜʨʝʥʘʞʘ. 

ʂʨʝʥ ʟʜʘʥʠʷ ï ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʢʨʝʥ 

ʟʜʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʫʩʘʜʢʠ ʟʜʘʥʠʷ, ʠʣʠ ʞʝ ʠʟ-ʟʘ ʧʫʯʝʥʠʷ 

ʛʨʫʥʪʦʚ. 

ʍʦʣʦʜʥʳʡ ʧʦʣ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ï ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʙʦʪ ʧʦ ʫʪʝʧʣʝʥʠʶ ʧʦʜʚʘʣʘ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʦʭʣʘʞʜʝʥʠʝ ʧʝʨʝʢʨʳʪʠʡ. 

ʆʩʣʘʙʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ, ʚʩʣʝʜʩʪʚʠʝ, ʨʘʟʨʫʰʝʥʠʝ ʙʝʪʦʥʥʦʛʦ ʩʣʦʷ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʦʧʘʩʥʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʰʘʷ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʥʠʞʝʥʠʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, ʦʢʠʩʣʝʥʠʠ ʘʨʤʘʪʫʨʳ ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʦʰʠʙʦʢ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ 

ʊʨʘʥʩʢʦʥʩʢʠʡ ʟʝʨʥʦʚʦʡ ʵʣʝʚʘʪʦʨ, 1913 ʛ 

ʊʨʘʥʩʢʦʥʩʢʠʡ ʟʝʨʥʦʚʦʡ ʵʣʝʚʘʪʦʨ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 1913 ʛʦʜʫ ʜʣʷ ʂʘʥʘʜʩʢʦʡ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʢʦʤʧʘʥʠʠ. ʇʨʠ ʚʤʝʩʪʠʤʦʩʪʠ 36400 ʤ3, ʩʦʦʨʫʞʝʥʠʝ ʜʦʣʞʥʦ 

ʙʳʣʦ ʩʣʫʞʠʪʴ ʙʫʬʝʨʥʳʤ ʩʢʣʘʜʦʤ, ʧʦʟʚʦʣʷʚʰʠʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʢʫ ʟʝʨʥʘ ʚ ʧʠʢʦʚʳʝ ʧʦ 

ʦʪʛʨʫʟʢʝ ʤʝʩʷʮʳ. ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʨʘʙʦʯʫʶ ʙʘʰʥʶ, ʘ ʪʘʢʞʝ 65 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʠʣʦʩʦʚ ʚʳʩʦʪʦʡ 28 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 4,4 ʤ. ɺ ʦʩʥʦʚʘʥʠʠ 

ʧʦʜʩʠʣʦʩʥʦʛʦ ʵʪʘʞʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʬʫʥʜʘʤʝʥʪʥʘʷ ʧʣʠʪʘ ʪʦʣʱʠʥʦʡ 600 ʤʤ. 

18 ʦʢʪʷʙʨʷ 1913 ʛʦʜʘ, ʚʦ ʚʨʝʤʷ ʧʨʦʙʥʦʡ ʟʘʛʨʫʟʢʠ ʥʘ 87,5% ʥʘʯʘʣʠ ʧʨʦʷʚʣʷʪʴʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʯʘʣʘ ʥʘʢʣʦʥʷʪʴʩʷ ʠ ʫʭʦʜʠʪʴ ʚ ʛʨʫʥʪ. ʕʣʝʚʘʪʦʨ 

ʧʨʦʜʦʣʞʘʣ çʪʦʥʫʪʴè ʚ ʛʨʫʥʪʝ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʘ ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʦʩʪʘʥʦʚʠʣʩʷ, ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʜʦʩʪʠʛ ʧʦʯʪʠ 30 ʛʨʘʜʫʩʦʚ. ʇʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʩʪʝʥʢʘʭ ʩʠʣʦʩʦʚ ʙʳʣʠ ʧʨʦʙʠʪʳ ʦʪʚʝʨʩʪʠʷ, ʘ 

ʟʝʨʥʦ ï ʫʜʘʣʝʥʦ. 

ɸʚʘʨʠʷ ʧʨʦʠʟʦʰʣʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʦʪʝʭʥʠʢʠ ʚ ʪʦ ʚʨʝʤʷ ʚ ʮʝʣʦʤ (ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʘ ʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦʡ). 

ʆʢʦʣʦ ʛʦʜʘ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʰʣʦ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʢʨʝʥʘ ʩʦʦʨʫʞʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʝʢʪʘ ʝʛʦ ʧʦʜʲʝʤʘ. ɺʳʨʘʚʥʠʚʘʥʠʝ ʵʣʝʚʘʪʦʨʘ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ 1914 ʛʦʜʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʠʥʪʦʚʳʭ ʜʦʤʢʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʥʠʟʢʫʶ ʯʘʩʪʴ ʩʢʣʘʜʘ 

ʧʦʜʥʠʤʘʣʠ, ʧʦʵʪʘʧʥʦ ʫʩʪʨʘʠʚʘʷ ʥʦʚʦʝ ʦʩʥʦʚʘʥʠʝ, ʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʘʩʪʴ - ʥʘʦʙʦʨʦʪ, ʦʧʫʩʢʘʣʠ, 

ʧʦʜʢʘʧʳʚʘʷ. ɺ ʠʪʦʛʝ ʦʙʱʘʷ ʚʳʩʦʪʘ ʩʦʦʨʫʞʝʥʠʷ ʧʦʥʠʟʠʣʘʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʊʨʘʥʩʢʦʥʩʢʠʡ ʟʝʨʥʦʚʦʡ ʵʣʝʚʘʪʦʨ, 1913 ʛ. 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʢʨʝʥʘ ʊʨʘʥʩʢʦʥʩʢʦʛʦ ʟʝʨʥʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -47- 

 

ʆʙʨʫʰʝʥʠʝ ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʩʪʘ, 2020 ʛ 

 

 
ʈʠʩʫʥʦʢ 3. ʄʫʨʤʘʥʩʢʠʡ ʤʦʩʪ, 2020 ʛ. 

 

30 ʤʘʷ ʥʘ ʧʫʣʴʪ ʜʝʞʫʨʥʦʛʦ ʄʏʉ ʧʦ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʪʫʧʠʣʦ ʩʦʦʙʱʝʥʠʝ ʦʪ 

ʜʠʩʧʝʪʯʝʨʘ ʄʫʨʤʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʆʢʪʷʙʨʴʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʯʪʦ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʩʪʘʚʰʝʛʦ ʝʱʝ ʙʦʣʝʝ ʙʫʨʥʳʤ ʪʝʯʝʥʠʷ ʨʝʢʠ ʂʦʣʳ ʧʦʜʤʳʣʦ ʥʘʩʳʧʴ ʦʧʦʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʥʘ ʧʝʨʝʛʦʥʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʂʦʣʘ ʠ ɺʳʭʦʜʥʦʡ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʧʦʨʘ 

ʩʤʝʩʪʠʣʘʩʴ ʥʘ 2 ʩʘʥʪʠʤʝʪʨʘ. ɼʚʠʞʝʥʠʝ ʧʦʝʟʜʦʚ ʥʘ ʤʦʩʪʫ ʧʨʠʦʩʪʘʥʦʚʠʣʠ, ʠ ʨʘʙʦʯʠʝ ʧʨʠʩʪʫʧʠʣʠ 

ʢ ʜʝʤʦʥʪʘʞʫ ʧʨʦʣʝʪʦʚ. ʄʦʩʪ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 30-ʝ, ʨʝʜʢʦ ʨʝʤʦʥʪʠʨʦʚʘʣʩʷ, ʘ ʬʫʥʜʘʤʝʥʪ ʟʘ 90 ʣʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʢʨʝʧʣʷʣʩʷ. 

ʆʙʨʫʰʝʥʠʝ ʜʦʤʘ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ñɹʝʩʦʙʘò ʚ ʂʘʨʘʛʘʥʜʝ, 2009 ʛ 

ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ "ɹʝʩʦʙʘ" ʚ ʂʘʨʘʛʘʥʜʝ (ʂʘʟʘʭʩʪʘʥ) ʙʳʣ ʧʨʠʥʷʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 29 ʠʶʥʷ 

2009 ʛʦʜʘ. ʆʜʥʘʢʦ 1 ʘʧʨʝʣʷ 2012 ʛʦʜʘ ʧʨʦʠʟʦʰʝʣ ʥʝʜʦʧʫʩʪʠʤʳʡ ʢʨʝʥ ʟʜʘʥʠʷ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʜʦʤʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʙʫʭʘʥʠʷ ʛʨʫʥʪʦʚ 

ʦʩʥʦʚʘʥʠʷ. ɾʠʪʝʣʠ 32 ʢʚʘʨʪʠʨ ʩʝʢʮʠʡ ˉ5, 6, 7, 8 ʙʳʣʠ ʵʚʘʢʫʠʨʦʚʘʥʳ. 6 ʘʧʨʝʣʷ, ʫʪʨʦʤ, ʠʟ-ʟʘ 

ʜʝʬʦʨʤʘʮʠʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʤ ʦʙʨʫʰʠʣʩʷ. ʋʱʝʨʙ ʩʦʩʪʘʚʠʣ 545 ʤʣʥ 300 ʪʳʩ. ʪʝʥʛʝ. 

ʇʦ ʟʘʢʣʶʯʝʥʠʷʤ ʵʢʩʧʝʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʩʥʦʚʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʦʙʨʫʰʝʥʠʷ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦʤʘ ʷʚʠʣʦʩʴ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ, ʠʩʢʣʶʯʘʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘʙʫʭʘʶʱʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ. 

2. ʈʘʟʚʠʪʠʝ ʥʝʜʦʧʫʩʪʠʤʳʭ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʬʫʥʜʘʤʝʥʪʘ, ʚʳʟʚʘʥʥʳʭ 

ʥʘʙʫʭʘʥʠʝʤ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʦʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ɸ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʝʢʪʥʘʷ ʞʝʩʪʢʦʩʪʴ ʠ ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ ʚ ʬʘʢʪʠʯʝʩʢʠʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭò, ï ʩʢʘʟʘʥʦ ʚ ʘʢʪʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ 

ʏʉ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʢʩʧʝʨʪʳ ʦʙʦʟʥʘʯʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ 

ʫʩʢʦʨʠʣʠ ʦʙʨʫʰʝʥʠʝ ʜʦʤʘ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ñɹʝʩʦʙʘò. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʥʠʟʢʘʷ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ï 74 ʢʦʣʦʥʥ ʠ 59 ʙʘʣʦʢ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ, 14 

ʢʦʣʦʥʥ ʠ 12 ʙʘʣʦʢ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ ʞʝʩʪʢʦʩʪʠ ʟʜʘʥʠʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʘʢ ʢʘʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʬʘʢʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʜʦʤʘ ˉ7 ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʙʦʯʝʤʫ ʧʨʦʝʢʪʫ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʟʣʦʚ ʩʦʧʨʷʞʝʥʠʷ ʥʝʩʫʱʠʭ ʤʦʥʦʣʠʪʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʦ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʦ ʙʝʪʦʥʠʨʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʤʝʩʪʘʭ ʩʦʧʨʷʞʝʥʠʷ ʦʛʦʣʝʥʘ ʨʘʙʦʯʘʷ ʧʨʦʜʦʣʴʥʘʷ ʘʨʤʘʪʫʨʘ, ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʦʨʦʜʥʳʝ 

ʚʢʣʶʯʝʥʠʷ ʚ ʚʠʜʝ ʧʝʥʦʧʣʘʩʪʘ, ʦʙʨʝʟʦʚ ʜʦʩʦʢ, ʢʘʤʥʝʡ. 



-48- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 4. ɾʠʣʦʤ ʢʦʤʧʣʝʢʩ ñɹʝʩʦʙʘò, ʂʘʨʘʛʘʥʜʘ, 2009ʛ. 

 

ʊʨʘʛʝʜʠʷ ʥʘ ʫʣ. ɼʚʠʥʩʢʦʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʆʙʨʫʰʝʥʠʝ ʦʙʱʝʞʠʪʠʷ 

ʉʝʤʝʡʥʦʝ ʦʙʱʝʞʠʪʠʝ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʥʘ ʫʣ. ɼʚʠʥʩʢʦʡ ʜʝʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠ 

ʧʦʢʨʳʚʘʣʦʩʴ ʪʨʝʱʠʥʘʤʠ ʩ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 3 ʠʶʥʷ 2002 ʛʦʜʘ ʜʝʚʷʪʠʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʦʙʨʫʰʠʣʦʩʴ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʪʨʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʚʦ-

ʧʝʨʚʳʭ, ʚ ʧʨʦʝʢʪʝ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ, ʟʜʘʥʠʝ ʥʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʤ. ɺʪʦʨʦʡ 

ʧʨʠʯʠʥʦʡ ʩʪʘʣ ʥʝʧʨʘʚʠʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ. ɿʜʘʥʠʝ ʩʣʝʜʦʚʘʣʦ ʚʦʟʚʦʜʠʪʴ ʥʘ ʩʚʘʷʭ, ʥʦ ʚ ʮʝʣʷʭ 

ʵʢʦʥʦʤʠʠ, ʙʳʣ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ ʩʙʦʨʥʳʡ ʣʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʯʪʦ ʥʝ ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʩʣʘʙʳʭ 

ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ. ʊʨʝʪʴʷ ʦʰʠʙʢʘ ð ʥʝʥʘʜʣʝʞʘʱʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʟʜʘʥʠʷ. ʀʟ-ʟʘ ʨʝʛʫʣʷʨʥʳʭ 

ʫʪʝʯʝʢ ʠʟ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ, ʯʘʩʪʠʯʢʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʧʦʜ ʜʦʤʦʤ ʨʝʛʫʣʷʨʥʦ ʥʘʙʫʭʘʣʠ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʚʳʤʳʚʘʣʠʩʴ. ʕʪʠ ʧʨʠʯʠʥʳ ʧʨʠʚʝʣʠ ʜʦʤ ʢ ʘʚʘʨʠʡʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʚ ʢʦʪʦʨʦʤ ʦʥ 

ʧʨʦʩʪʦʷʣ 20 ʣʝʪ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʩʦʙʳʪʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʪʘʣʠʟʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʩʪʘʣʦ 

ʚʦʟʚʝʜʝʥʠʝ ʧʨʠʩʪʨʦʡʢʠ ʙʘʥʢʦʤ çʇʝʪʨʦʚʩʢʠʡè, ʢʦʪʦʨʘʷ ʜʘʣʘ ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʦʩʘʜʢʫ ʚʩʝʤʫ 

ʟʜʘʥʠʶ. ʊʨʝʱʠʥʳ ʩʠʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ, ʯʘʩʪʴ ʟʜʘʥʠʷ ʦʪʜʝʣʠʣʘʩʴ, ʧʦʚʠʩʥʫʚ ʥʘ ʧʝʨʝʢʨʳʪʠʷʭ 

ʯʝʪʳʨʝʭ ʥʠʞʥʠʭ ʵʪʘʞʝʡ. ɻʘʟʦʚʳʝ ʪʨʫʙʳ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʨʘʟʦʨʚʘʣʠʩʴ, ʚʳʟʚʘʚ ʧʦʞʘʨ. ʆʪ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʢʨʳʪʠʡ ʧʦʪʝʨʷʣʠ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʦʠʟʦʰʣʦ 

ʦʙʨʫʰʝʥʠʝ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʵʚʘʢʫʘʮʠʷ ʣʶʜʝʡ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ 206 ʯʝʣʦʚʝʢ ʦʩʪʘʣʠʩʴ ʙʝʟ 

ʢʨʦʚʘ, ʯʝʪʚʝʨʦ ʙʳʣʦ ʧʦʛʨʝʙʝʥʦ ʧʦʜ ʟʘʚʘʣʘʤʠ. ɼʘʥʥʳʝ ʪʨʘʛʝʜʠʠ ʧʨʦʠʟʦʰʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʝʢʪʥʳʝ ʦʰʠʙʢʠ, 

ʥʝʥʘʜʣʝʞʘʱʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʧʦʩʧʝʰʥʦʩʪʴ ʨʝʰʝʥʠʡ ʠ ʭʘʣʘʪʥʦʩʪʴ. 

 

 
ʈʠʩʫʥʦʢ 5. ʆʙʱʝʞʠʪʠʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2002 ʛ. 

 

ʂʘʢ ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ: ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʧʨʦʙʣʝʤ, ʢʦʥʩʫʣʴʪʘʮʠʷ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʨʘʙʦʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -49- 

 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ: ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʛʫʣʷʨʥʳʝ ʧʨʦʚʝʨʢʠ ʠ 

ʦʩʤʦʪʨ ʧʨʦʮʝʩʩʘ ʫʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʠ ʥʝʜʦʯʝʪʳ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʧʨʦʙʣʝʤ: ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʥʝʜʦʯʝʪʦʚ ʠʣʠ ʦʰʠʙʦʢ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ, ʪʨʝʙʫʝʪʩʷ ʥʝʤʝʜʣʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ. ʕʪʦ ʧʦʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʙʣʝʤ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʨʘʙʦʪ. 

ʂʦʥʩʫʣʴʪʘʮʠʷ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ: ʚʘʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʢ ʦʧʳʪʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʩʣʦʞʥʳʭ ʠʣʠ ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ. ʂʦʤʧʝʪʝʥʪʥʳʝ ʩʦʚʝʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ 

ʧʦʤʦʛʫʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʉʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ: ʚʘʞʥʦ ʚʩʝʛʜʘ ʩʣʝʜʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ ʧʨʠ ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʉʣʝʜʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʩʦʚʝʪʘʤ ʧʦʤʦʞʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʧʨʠ 

ʫʢʣʘʜʢʝ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʩʝʛʜʘ ʣʫʯʰʝ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

***  
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʷʭ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʚʢʣʶʯʘʷ 

ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ, ʫʤʥʳʝ ʩʝʥʩʦʨʳ ʠ ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʠʭ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʫʤʥʳʡ ʜʦʤ, ʪʝʭʥʦʣʦʛʠʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʟʜʘʥʠʝʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

 

Abstract  

The article examines the different types of technologies used in smart buildings and their 

impact on creating sustainable and innovative infrastructure. Various aspects of smart buildings are 



-50- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

analyzed, including smart control systems, Internet of Things (IoT), security systems, energy efficiency 

solutions, smart sensors and data analytics, describing the functionality of each technology and their 

role in modern construction. 

Keywords: intelligent home, automation, smart home, technology, building management, 

modern technology, construction. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ. 

ʋʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʦʙʝʧʝʯʠʚʘʷ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʴʮʦʚ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʨʝʩʫʨʩʘʤʠ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʜʘʥʠʝ (ʘʥʛʣ. smart building) - ʵʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝʤ, ʚʝʥʪʠʣʷʮʠʝʡ, 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʦʩʚʝʱʝʥʠʝʤ, ʣʠʬʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʣʫʞʙʘʤʠ ʟʜʘʥʠʷ[1]. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʫʧʨʘʚʣʝʥʠʷ 

ʟʜʘʥʠʝʤ, ʛʨʘʤʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʙʠʟʥʝʩʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʦʥʮʝʧʮʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʦʦʨʫʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʪʘʢ, 

ʯʪʦʙʳ ʚʩʝ ʩʠʩʪʝʤʳ ʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʣʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ, ʘ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʪʴ ʠ ʚʠʜʦʠʟʤʝʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ 

ʟʜʘʥʠʠ ʩʠʩʪʝʤ (ʩʠʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʣʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʦʬʠʩʥʳʝ ʩʣʫʞʙʳ, 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʤʧʣʝʢʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ). ʇʦʜ ʪʝʨʤʠʥʦʤ 

çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʜʘʥʠʝè ʧʦʥʠʤʘʶʪ ʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʬʦʨʤʫ ð ʝʜʠʥʫʶ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ 

ʜʠʩʧʝʪʯʝʨʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʩʝʪʴ ʜʘʪʯʠʢʦʚ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʚ ʟʜʘʥʠʷʭ, ʥʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩ ʤʝʩʪʘ ʜʠʩʧʝʪʯʝʨʘ[2]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʬʦʨʪʘ 

ʜʣʷ ʧʨʝʙʳʚʘʶʱʠʭ ʚ ʥʝʤ ʣʶʜʝʡ ʧʫʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 20%, ʘ ʙʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʵʢʦʥʦʤʠʠ ʜʦ 30%. ʀʥʚʝʩʪʠʮʠʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʜʘʥʠʝ ʦʢʫʧʘʶʪʩʷ 

ʚ ʪʝʯʝʥʠʝ 3-5 ʣʝʪ ʙʣʘʛʦʜʘʨʷ ʩʦʢʨʘʱʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ. ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʢʦʤʬʦʨʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʉʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʜʦ 65% ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʣʦʤʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ 50% ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʩʣʫʞʙ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʛʘʨʘʥʪʠʨʫʶʪ ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ[3]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʜʘʥʠʝ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʟʜʘʥʠʝ, ʘ ʨʘʟʫʤʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʷʭ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ BMS, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ IoT, ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʫʤʥʳʝ ʩʝʥʩʦʨʳ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʨʝʰʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʠʥʥʦʚʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʰʝʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʉʠʩʪʝʤʳ ʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (smart building management systems). ʕʪʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤ. ɺ ʩʧʠʩʦʢ ʧʦʜʩʠʩʪʝʤ, ʫʧʨʘʚʣʷʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʟʜʘʥʠʝʤ ʤʦʛʫʪ ʚʭʦʜʠʪʴ: ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʦʩʚʝʱʝʥʠʝʤ, ʚʦʜʦʧʨʦʚʦʜ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -51- 

 

ʦʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ, ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʣʠʬʪʳ, ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʉʠʩʪʝʤʳ ʫʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʚ ʟʜʘʥʠʠ, ʨʝʛʫʣʠʨʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʦʩʚʝʱʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʣʠʯʠʷ ʣʶʜʝʡ ʠʣʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʫʧʨʘʚʣʷʶʪ ʨʘʩʭʦʜʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡè BMS ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢʞʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ, ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʜʘʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʤʥʦʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ 

ʥʘʜʸʞʥʦʩʪʠ[4]. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT). ʕʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʫʩʪʨʦʡʩʪʚʘ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʩʝʪʴ ʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʙʠʨʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʜʨʫʛʠʤ 

ʦʙʲʝʢʪʘʤ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʚʷʟʘʥʥʳʝ 

ʯʝʨʝʟ ʩʝʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʘʪʯʠʢʠ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ ʦ ʟʜʘʥʠʠ ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. IoT ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ, ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦʙ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʫʣʫʯʰʘʪʴ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ[5]. 

ʉʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʦʙʦʨʫʜʫʶʪʩʷ 

ʧʝʨʝʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʜʦʩʪʫʧ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʢʣʶʯʘʤ, 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʜʘʪʯʠʢʠ ʜʳʤʘ ʠ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʜʦʩʪʫʧʦʤ, ʤʦʥʠʪʦʨʠʥʛʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʦʡ ʟʜʘʥʠʷ ʦʪ ʫʛʨʦʟ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʨʝʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʪ ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʜʨʫʛʠʭ ʩʝʥʩʦʨʦʚ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ɺʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʟʦʥʠʨʦʚʘʥʠʝ 

ʦʪʦʧʣʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʩʥʠʞʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʫʣʫʯʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ ʢ ʠʟʤʝʥʝʥʠʷʤ. 

ʋʤʥʳʝ ʩʝʥʩʦʨʳ ʠ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ. ʉʝʥʩʦʨʳ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʟʜʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʦʩʚʝʱʝʥʠʝ, ʧʨʠʩʫʪʩʪʚʠʝ ʣʶʜʝʡ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʠʪʠʢʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʪ 

ʩʝʥʩʦʨʦʚ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʟʜʘʥʠʠ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʫʧʨʘʚʣʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʟʜʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʫʜʫʱʝʛʦ ʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠ 

ʦʙʱʝʩʪʚʦ. ʇʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ:        

ʋʣʫʯʰʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ, ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʫʤʝʥʴʰʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʛʦʨʦʜʩʢʠʝ ʩʠʩʪʝʤʳ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʋʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʜʫʪ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʜʦʨʦʚʴʶ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʶ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ʈʘʟʚʠʪʠʝ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʛʜʝ ʜʘʥʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 



-52- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʋʤʥʳʝ ʟʜʘʥʠʷ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚʳʛʦʜʘʤ 

ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʠ ʘʨʝʥʜʘʪʦʨʦʚ. 

ʅʦʚʳʝ ʧʨʦʬʝʩʩʠʠ ʠ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʶ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʋʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʫʤʥʳʝ 

ʛʦʨʦʜʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʩʦʢʨʘʱʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʠ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʜʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʟʜʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʧʨʦʩʪʦ 

ʟʜʘʥʠʷʤʠ, ʘ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʦʩʥʦʚʘʤʠ ʜʣʷ ʙʫʜʫʱʝʛʦ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ 

ʫʩʣʦʚʠʡ  ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʀʊʇ, ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʝ ʢʣʘʧʘʥʳ, ʨʘʜʠʘʪʦʨʥʳʝ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʳ, ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. 

 

Abstract 

This article discusses energy-efficient heating systems. The introduction of such systems in 

modern construction makes it possible to achieve rational use of thermal energy, reduce energy 

consumption of the building as a whole and increase comfortable conditions for people to stay. 

Keywords: automated ITP, balancing valves, radiator thermostats, heating devices, energy-

efficient heating systems. 

 

ʉʦʟʜʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʩʝʦʙʱʝʛʦ ʩʪʨʝʤʣʝʥʠʷ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ 

ʧʦʚʳʰʝʥʠʶ ʢʣʘʩʩʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʝʩʦʤʫʶ ʨʦʣʴ, 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʧʨʠ 

ʵʪʦʤ ʩʥʠʞʘʷ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -53- 

 

ʀʩʭʦʜʷ ʠʟ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʣʷʝʤʦʝ ʟʜʘʥʠʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ɻɺʉ. ʆʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜ ʪʝʧʣʘ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 72% [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ: 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʀʊʇ ʩ ʧʦʛʦʜʦʟʘʚʠʩʠʤʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ; 

ʇʦʜʜʝʨʞʘʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʩʪʦʷʢʘʭ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʢʣʘʧʘʥʦʚ;  

ʊʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʘʭ;  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ (ʧʦʢʚʘʨʪʠʨʥʳʡ) ʫʯʸʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ; 

ʉʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʢʘʯʝʩʪʚ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʪʝʧʣʦʚʦʤ ʧʫʥʢʪʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʧʣʘʩʪʠʥʯʘʪʳʭ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʫʯʸʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʧʫʩʢʘ ʪʝʧʣʦʪʳ ʩʠʩʪʝʤʘʤ ʦʪʦʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʛʨʘʬʠʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʝʢʫʱʝʤʫ 

ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʶ ʟʜʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʢʠ ʚ ʀʊʇ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʩʜʝʣʘʪʴ ʝʸ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʘʜʸʞʥʦʡ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 30%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ [2]. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʪʦʧʘ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʪʝʧʣʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʦʷʢʘʭ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʕʪʦ 

ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʢʣʘʧʘʥʦʚ ʥʘ ʩʪʦʷʢʘʭ, 

ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʜʚʫʭʪʨʫʙʥʳʭ ʩʠʩʪʝʤʘʭ ʠʣʠ 

ʧʦʩʪʦʷʥʥʳʡ ʨʘʩʭʦʜ ʚ ʦʜʥʦʪʨʫʙʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ (ʈʠʩ. 1).  

 

 
ʈʠʩʫʥʦʢ 1. ɼʚʫʭʪʨʫʙʥʘʷ ʠ ʦʜʥʦʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʤʠ ʢʣʘʧʘʥʘʤʠ. 

 

çʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʩʝʢʮʠʦʥʥʳʭ ʟʜʘʥʠʡ ʧʦʢʘʟʘʣʠ ʨʘʟʙʨʦʩ ʨʘʩʭʦʜʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʦʷʢʘʭ ʚ ʧʨʝʜʝʣʘʭ Ñ30% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʢʣʘʧʘʥʦʚ ʠ ʠʭ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʨʦʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʩʙʘʣʘʥʩ 

ʥʝ ʧʨʝʚʳʰʘʣ Ñ3%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʝ ʟʜʘʥʠʡ ʩʥʠʟʠʣʦʩʴ ʥʘ 7ï12% ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʥʘ çʧʝʨʝʛʨʝʪʳʭè ʩʪʦʷʢʘʭè [3]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 

ʪʝʧʣʦʦʙʤʝʥʦʤ ʚ ʧʦʤʝʱʝʥʠʠ. ʈʘʜʠʘʪʦʨʥʳʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʳ (ʈʠʩ. 2) ʧʦʟʚʦʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʪʦʷʥʥʫʶ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʘʞʜʦʡ ʢʦʤʥʘʪʝ, ʦʩʫʱʝʩʪʚʣʷʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʦʪʦʧʣʝʥʠʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʠ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ ʜʣʷ ʞʠʣʴʮʦʚ. 



-54- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2. ɼʚʫʭʪʨʫʙʥʘʷ ʠ ʦʜʥʦʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʩ ʨʘʜʠʘʪʦʨʥʳʤʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘʤʠ. 

 

çʆʩʥʘʱʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ ʥʘ 10ï20 % ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ (ʧʝʨʝʪʦʧ) ʠ ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʬʘʢʪʠʯʝʩʢʠʭ 

ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʡ ʩ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ, ʬʘʢʪʠʯʝʩʢʠʭ ʚʥʫʪʨʝʥʥʠʭ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ. ʕʪʘ 

ʚʝʣʠʯʠʥʘ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʣʫʯʘʝ ʨʫʯʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʘʥʦʚ ʠʣʠ ʚʝʥʪʠʣʝʡ (ʦʙʳʯʥʦ 4ï9 % ʧʨʠ ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʶʱʝʤ 

ʨʫʯʥʦʤ ʨʝʛʫʣʷʪʦʨʝ)è [4]. 

ʀʥʪʝʨʝʩ ʞʠʣʴʮʦʚ ʚ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʚ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʝʸ ʫʯʸʪʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʙʫʜʝʪ ʧʦʣʫʯʝʥ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦʢʚʘʨʪʠʨʥʳʭ ʧʨʠʙʦʨʦʚ ʫʯʸʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʈʠʩ. 3). ɹʣʘʛʦʜʘʨʷ ʠʤ 

ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʪʝʧʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʠʥʘʥʩʦʚ ʟʘ ʦʧʣʘʪʫ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʪʨʝʙʣʸʥʥʦʛʦ ʪʝʧʣʘ. ʋʩʪʘʥʦʚʢʘ ʧʦʢʚʘʨʪʠʨʥʳʭ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʨʘʟʚʦʜʢʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 3. ʇʦʢʚʘʨʪʠʨʥʳʡ ʫʟʝʣ ʫʯʸʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

 

ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʠ ʧʨʦʝʢʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ ʈʦʩʩʠʠ, ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ 

ʧʦʢʚʘʨʪʠʨʥʦʛʦ ʫʯʸʪʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʘ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʦʪ 20 ʜʦ 35% ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʥʦʨʤʘʪʠʚʳ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ 

ʟʘʚʳʰʝʥʳ. ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʯʝʪʘ ʟʘ ʦʧʣʘʪʫ ʚ ʩʨʝʜʥʝʤ ʩʥʠʞʘʶʪʩʷ 

ʥʘ 25-55% [5]. 

ɺʳʙʦʨ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ʊʘʢʘʷ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʥʦʞʝʩʪʚʘ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʠʙʦʨʘ, ʪʘʢʠʭ ʢʘʢ: ʠʥʝʨʮʠʦʥʥʦʩʪʴ, 

ʤʘʪʝʨʠʘʣʦʸʤʢʦʩʪʴ, ʨʝʛʫʣʠʨʫʝʤʦʩʪʴ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʦʩʪʘʪʦʯʥʘʷ ʪʝʧʣʦʦʪʜʘʯʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ  ʘʩʧʝʢʪʳ, ʜʣʷ  ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʦʚʤʝʱʘʪʴ ʢʦʤʬʦʨʪ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʧʨʠʚʦʜʷ ʢ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. ɹʣʘʛʦʜʘʨʷ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʬʫʥʢʮʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʜʦʩʪʠʛʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʦʢ 

ʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʦʩʪʠ ʟʜʘʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʨʦʚʦʜʠʪʴ ʛʣʦʙʘʣʴʥʫʶ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -55- 

 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʝʸ 

ʥʦʚʳʤ, ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʂʦʨʨʦʟʠʷ ʘʨʤʘʪʫʨʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʨʝʜ, ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʝ ʧʨʠʚʦʜʷʪ ʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʯʝʪʘ 

ʜʝʬʝʢʪʦʚ ʠ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʨʝʞʜʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʢʦʨʨʦʟʠʠ ʥʘ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʥʦʨʤʠʨʦʚʘʥʘ ʠ 

ʧʨʦʚʦʜʠʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʪʝʨʞʥʝʡ ʩ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʘ, ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʝʛʦ ʦʙʲʝʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʷ ʘʨʤʘʪʫʨʳ, ʦʩʪʘʪʦʯʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʮʝʥʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

Abstract 

Corrosion of the reinforcement of reinforced concrete columns exposed to aggressive 

environments is a critical factor leading to deterioration in performance characteristics. Current 

regulatory documents do not provide a clear algorithm for recording defects and damage that occurs 

during operation. Currently, the assessment of the effect of corrosion on the load-bearing capacity of 

reinforced concrete structures is not standardized and is carried out approximately. This indicates the 

need to improve methods for assessing the load-bearing capacity of reinforced concrete rods, taking 

into account the nonlinear nature of concrete deformation, corrosion damage to concrete and 

reinforcement. The research is based on the method of numerical analysis and modeling. At the same 

time, a qualitative and quantitative assessment is given, based on the nature of the damage and its 

volume. 

Keywords: rebar corrosion, residual bearing capacity, performance assessment. 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʥʷʶʪʩʷ ʠʟ-ʟʘ 

ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ, ʢ ʧʨʠʤʝʨʫ, ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʩʠʣʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʚʦʟʥʠʢʰʠʭ ʜʝʬʦʨʤʘʮʠʡ, 
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-56- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʘʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʥʦ ʠ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʫʰʝʥʠʶ 

ʟʜʘʥʠʷ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʨʝʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. 

ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʝʦʙʨʘʪʠʤʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ ʧʨʦʥʠʢʘʝʪ ʚ ʪʝʣʦ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʘ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʥʘʯʠʥʘʝʪ ʢʦʨʨʦʜʠʨʦʚʘʪʴ. ʀʟʫʯʝʥʠʝ ʢʦʨʨʦʟʠʠ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ 

ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʨʨʦʟʠʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʟʦʣʷʮʠʶ ʙʝʪʦʥʥʳʭ ʢʨʳʣʴʝʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ 

ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʪʦʣʱʠʥʳ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. ʂʦʨʨʦʟʠʷ ʫʤʝʥʴʰʘʝʪ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʡ ʧʦʣʦʩʳ ʠ ʠʟʤʝʥʷʝʪ 

ʘʜʛʝʟʠʶ ʢ ʙʝʪʦʥʫ. ɺʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʱʠʭ ʜʝʬʝʢʪʳ ʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ. 

ʇʦʚʝʨʦʯʥʳʝ ʨʘʩʯʸʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʥʳʭ ʫʩʠʣʠʡ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʘʭ ʩ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʸʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʚ ʩʝʯʝʥʠʷʭ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʨʘʟʤʝʨʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʞʸʩʪʢʦʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʠʝ, ʟʥʘʯʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ, ʨʘʩʯʸʪʥʘʷ 

ʩʭʝʤʘ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʨʘʩʯʸʪʦʚ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʯʝʪʘʤ ʧʦ 

ʧʨʦʯʥʦʩʪʠ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʦʛʣʘʩʥʦ 

ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʝʣʠʯʠʥʘ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʘʢ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ, ʤʝʩʪʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ, ʦʙʨʳʚ ʘʨʤʘʪʫʨʳ, ʢʦʨʨʦʟʠʷ ʘʨʤʘʪʫʨʳ, ʥʘʨʫʰʝʥʠʝ ʘʥʢʝʨʦʚʢʠ 

ʠ ʩʮʝʧʣʝʥʠʷ ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ, ʦʧʘʩʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʩʢʨʳʪʠʝ ʪʨʝʱʠʥ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʫʯʪʝʥʘ ʢʠʥʝʪʠʢʘ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʙʦʪʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ, ʪʘʢʞʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʢʦʨʨʦʟʠʷ ʘʨʤʘʪʫʨʳ ʠ 

ʙʝʪʦʥʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʚʝʩʪʠ ʚʦʟʤʦʞʥʳʡ ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʦʩʪʘʪʦʯʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʨʦʜʠʨʫʶʱʠʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʩʞʘʪʠʝ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʥʳʭ, ʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʦʙʘʷ 

ʨʦʣʴ ʟʜʝʩʴ ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʘ, ʫʯʠʪʳʚʘʶʱʠʤ ʢʠʥʝʪʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʘʛʨʝʩʩʠʚʥʳʤʠ ʩʨʝʜʘʤʠ ʩ ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʥʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʥʘ 

ʧʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʠ ʦʙʨʘʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʢʠʥʝʪʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʘʛʨʝʩʩʠʚʥʳʤʠ ʩʨʝʜʘʤʠ. ʄʦʞʥʦ ʪʘʢʞʝ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʦʨʠʠ ʞʠʚʫʯʝʩʪʠ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʝʦʨʠʷʭ ʇʦʪʘʧʢʠʥʘ ɸ.ɸ. [1], ʄʝʨʢʫʣʦʚʘ ʉ.ʀ. [2], ɹʘʙʝʥʢʦʚʦʡ ʖ.ɺ. [3] ʠ ʇʦʧʝʩʢʦ 

ɸ.ʀ. [4]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -57- 

 

ʇʦʪʘʧʢʠʥ ɸ.ɸ. ʚ [1] ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ 

ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʫʶ ʚʨʝʤʷ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʨʨʦʟʠʠ ʪʦʣʴʢʦ ʦʪ 

ʧʦʩʪʦʷʥʥʳʭ ʚʝʣʠʯʠʥ. 

 
ɺ ʨʘʙʦʪʝ ʄʝʨʢʫʣʦʚʘ ʉ.ʀ. [2] ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʧʦʪʝʨʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʛʣʫʙʠʥʳ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʙʝʪʦʥʘ ʚ ʩʝʯʝʥʠʠ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʇʦʪʝʨʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

 
 

ɺ ʩʪʘʪʴʝ ɹʘʙʝʥʢʦʚʦʡ ʖ.ɺ. [3] ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ ʩʪʝʧʝʥʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʛʣʫʙʠʥʳ cʥʦʩʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʪʝʨʶ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʪʘʙʣʠʮʘ 2): 

ʊʘʙʣʠʮʘ 2  

ʉʪʝʧʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 
ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʪʨʫʜʝ ɸ.ʀ. ʇʦʧʝʩʢʦ [4] 

 
ʛʜʝ L ï ʛʣʫʙʠʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ;  

 ï ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ;  

K ï ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʙʝʪʦʥʘ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʦ ʢʦʨʨʦʟʠʠ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʯʝʨʝʟ 10, 20, 30, 40, 50 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʛʨʘʬʠʢʘʭ 

(ʨʠʩʫʥʦʢ 1, ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʤ/ʛʦʜ 



-58- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʦʩʪʘʪʦʯʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, % 

 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. ʇʨʠʥʷʚ ʜʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʥʞʝʥʝʨʥʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʦʨʧʫʩʘ, ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ ʘʛʨʝʩʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʘʪʤʦʩʬʝʨʝ; ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʘ, ʜʦʞʜʷ, ʧʳʣʠ ʠ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʳ ʘʥʘʣʠʟʘ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʨʨʦʟʠʦʥʥʦ-

ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʤʥʦ-ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʦʚ ʫʤʝʥʴʰʝʥʠʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʥʘʨʫʰʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ, ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʱʠʥ ʚ ʟʘʱʠʪʥʦʤ ʩʣʦʝ ʙʝʪʦʥʘ ʟʘ ʩʯʝʪ ʜʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ, ʝʛʦ ʦʪʩʣʦʝʥʠʷ. (ʈʠʩʫʥʦʢ 

3, ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʣʦʥʥʳ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ 

 
ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʣʦʥʥʳ ʩ ʫʯʝʪʦʤ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʈʘʩʯʝʪ ʤʦʜʝʣʝʡ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʧʦʟʚʦʣʠʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʠ ʠ ʧʦʚʳʩʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʥʩʪʨʫʢʮʠʡ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʦʩʦʙʦʤʫ ʵʣʝʤʝʥʪʫ ʟʝʣʝʥʦʡ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ çʟʝʣʝʥʳʡ 

ʧʫʪʴè - ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʣʠʥʝʡʥʦʤʫ ʦʙʲʝʢʪʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʂʠʪʘʝ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʝʣʝʥʳʭ ʧʫʪʝʡ. ʇʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʠʪʘʡʩʢʦʛʦ ʛʦʨʦʜʘ ʃʦʷʥʘ ʠ 

ʧʦʢʘʟʘʥ ʦʧʳʪ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʡ ʧʫʪʴ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʟʝʣʝʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, greenway, 

ʂʠʪʘʡ, ʛʦʨʦʜ ʃʦʷʥ. 

 

Abstract 

The paper focuses on a special element of green urban infrastructure ñgreenwayò - a 

multifunctional linear object of public urban space. The special requirements for planning and design 

of greenways in China are considered. The characteristics of the Chinese city of Luoyang are given and 

the experience of arrangement of greenways of different purposes on its territory is shown. 

Keywords: greenway, municipal improvements, green infrastructure, greenway, China, 

Luoyang City. 

 

 çɹʣʘʛʦʫʩʪʨʦʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ - ʜʨʘʡʚʝʨʳ ʥʦʚʦʡ ʛʦʨʦʜʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʚʘʞʥʳʡ 

ʬʘʢʪʦʨ ʥʘʨʦʜʦʩʙʝʨʝʞʝʥʠʷè - ʮʝʥʪʨʘʣʴʥʳʡ ʪʝʟʠʩ ʧʦʨʪʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʈʦʩʩʠʠ 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè [1] ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʨʘʡʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʚʦʧʨʦʩʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʚʠʪʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʪʴʩʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʭʦʜ ʢ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʝ. ɻʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʪʝʧʝʨʴ 

ʷʚʣʷʶʪʩʷ ʜʦʤʦʤ ʧʨʠʤʝʨʥʦ ʜʣʷ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ɺʣʠʷʥʠʝ ʛʦʨʦʜʘ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʠʟʤʝʥʝʥʠʷʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ [2]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʜʚʫʭ 

ʧʦʜʭʦʜʦʚ ï ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ. ʇʝʨʚʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʠ 

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʪʦʨʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʩʤʷʛʯʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʳʟʚʘʥʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʫʨʙʘʥʠʟʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʣʘʥʜʰʘʬʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʢʘʢ "ʦʩʥʦʚʘ ʠʜʝʥʪʠʯʥʦʩʪʠ", ʧʦʜʜʝʨʞʢʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʠ ʫʟʥʘʚʘʝʤʦʛʦ 

ʦʙʨʘʟʘ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʙʠʦʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʦʟʨʦʞʜʝʥʠʝ ʤʝʩʪʥʳʭ ʢʫʣʴʪʫʨ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ 

[3]. 

ɺ ʛʦʨʦʜʘʭ ʂʠʪʘʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʷ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠ 



-60- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ ʛʦʨʦʜʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʵʪʦʪ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʫʯʝʥ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʦʙʳʡ ʵʣʝʤʝʥʪ ʟʝʣʝʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ - çʟʝʣʝʥʳʡ ʧʫʪʴè (ʢʠʪ. ; ʘʥʛʣ. Greenway), ʠʣʠ ʪʘʢʞʝ 

ʫʧʦʤʠʥʘʝʤʳʡ ʢʘʢ çʟʝʣʝʥʳʡ ʢʦʨʠʜʦʨè ï ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʙʫʩʪʨʘʠʚʘʝʤʳʡ ʚʜʦʣʴ ʜʦʨʦʛ, ʠʣʠ 

ʚʦʜʥʳʭ ʧʫʪʝʡ, ʩʦʚʤʝʱʘʶʱʠʡ ʪʨʘʥʟʠʪʥʳʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʎʝʣʴ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʨʦʜʘ ʃʦʷʥʘ ʚ ʂʠʪʘʝ. 

ʂʦʥʮʝʧʮʠʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʚ ʢʠʪʘʡʩʢʠʭ ʛʦʨʦʜʘʭ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʠ 

ʤʝʩʪʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʟʝʣʝʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ [4] ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʟʘʨʫʙʝʞʥʦʛʦ ï ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ [5]. ɺ ʢʠʪʘʡʩʢʠʭ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʢʦʥʮʝʧʮʠʷ 

ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʠʟʫʯʘʝʪʩʷ ʩ 1985 ʛ., ʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʝʣʝʥʳʭ ʜʦʨʦʛ ʚ ʂʠʪʘʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩ 2000 ʛ. 

ʂ ʢʦʥʮʫ 2018 ʛ. ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 56000 ʢʤ ʟʝʣʝʥʳʭ ʜʦʨʦʛ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʜʦʨʦʛ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʈʷʜ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʂʠʪʘʷ ʧʨʦʚʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʝʣʝʥʳʭ ʧʫʪʝʡ [6,7]. 

ɺ 2016 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʂʠʪʘʷ ʫʪʚʝʨʜʠʣʦ ʦʩʦʙʦʝ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʝʣʝʥʳʭ ʧʫʪʝʡ 

(ʜʘʣʝʝ ï ʈʫʢʦʚʦʜʩʪʚʦ) [8]. ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʨʝʜʝʣʠʣʦ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ, ʪʝʨʤʠʥʦʣʦʛʠʶ, ʬʫʥʢʮʠʠ 

ʠ ʩʦʩʪʘʚ ʟʝʣʝʥʳʭ ʧʫʪʝʡ; ʫʩʪʘʥʦʚʠʣʦ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ɸ ʚ 2019 ʛ. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʘ ʃʦʷʥʘ ʧʨʠʥʷʣʘ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʚ ʛʦʨʦʜʝ ʃʦʷʥʝè, ʦʧʨʝʜʝʣʠʚ 

ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ʛʦʨʦʜʩʢʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʩʪʘʨʠʥʥʳʭ ʫʣʠʮ ʠ ʧʝʨʝʫʣʢʦʚ 

ʛʦʨʦʜʘ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ, ʢʨʘʩʠʚʳʭ ʧʝʡʟʘʞʝʡ, ʛʦʨ, ʨʝʢ ʠ ʦʟʝʨ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʩʧʦʨʪʠʚʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʟʝʣʝʥʦʛʦ ʧʫʪʠ 

[9]. 

ɻʦʨʦʜ ʃʦʷʥ - ʢʨʫʧʥʳʡ ʤʝʛʘʧʦʣʠʩ, ʠʥʪʝʨʝʩʝʥ ʩʚʦʠʤ ʛʣʫʙʦʢʠʤ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤ 

ʥʘʩʣʝʜʠʝʤ, ʙʦʛʘʪʳʤ ʧʨʠʨʦʜʥʳʤ ʣʘʥʜʰʘʬʪʦʤ, ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ 

ʨʘʟʚʠʪʠʷ. ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʂʠʪʘʝ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʨʦʚʠʥʮʠʠ ʍʵʥʘʥʴ, ʥʘ 

ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʙʝʨʝʛʘʭ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʍʫʘʥʭʵ. ʊʝʨʨʠʪʦʨʠʷ ʤʝʛʘʧʦʣʠʩʘ ʚʢʣʶʯʘʝʪ 

ʘʛʣʦʤʝʨʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 15200 ʢʤ2, ʧʨʠ ʵʪʦʤ ʮʝʥʪʨʘʣʴʥʳʡ 

ʛʦʨʦʜʩʢʦʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ 2274 ʢʤ2, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 15% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ. ʂʣʠʤʘʪ 

ʪʝʧʣʳʡ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʫʤʝʨʝʥʥʳʡ, ʤʫʩʩʦʥʥʳʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 4-

300ʉ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 2022 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 7,079 ʤʣʥ ʯʝʣʦʚʝʢ. 

ʀʩʪʦʨʠʯʝʩʢʦʝ ʘʩʧʝʢʪ ʛʦʨʦʜʘ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʠ ʛʣʫʙʦʢʠʡ. ɻʦʨʦʜ ʃʦʷʥ ʠʤʝʝʪ ʙʦʣʝʝ ʯʝʤ 

5000 ʣʝʪ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʵʪʦ ʦʜʠʥ ʠʟ ʮʝʥʪʨʦʚ ʟʘʨʦʞʜʝʥʠʷ ʜʨʝʚʥʝʡ ʢʠʪʘʡʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ. ɻʦʨʦʜ ʙʳʣ ʚʦʩʪʦʯʥʦʡ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ɺʝʣʠʢʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ ʮʝʥʪʨʦʤ 

ɺʝʣʠʢʦʛʦ ʢʘʥʘʣʘ ʜʠʥʘʩʪʠʡ ʉʫʡ ʠ ʊʘʥ, ʩʦʝʜʠʥʷʚʰʝʛʦ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʝ ʛʣʘʚʥʳʝ ʢʠʪʘʡʩʢʠʝ ʨʝʢʠ 

ð ʗʥʮʟʳ ʠ ʍʫʘʥʭʵ. ʇʘʤʷʪʥʠʢʠ ʜʨʝʚʥʝʡʰʝʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʚʭʦʜʷʪ ʚ 

ʥʘʩʣʝʜʠʝ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʬʦʪʦʛʨʘʬʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʫʟʝʡʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çɼʠʥ ɼʠʥ ʄʵʥʴè. 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ɼʠʥ ɼʠʥ ʄʵʥʴ (ʬʦʪʦ ʃʶ ʀ.). 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -61- 

 

ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʨʫʠʥʘʭ ʜʨʝʚʥʠʭ ʛʦʨʦʜʩʢʠʭ ʚʦʨʦʪ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 605 ʛʦʜʫ (ʜʠʥʘʩʪʠʷ ʉʫʡ), 

1419 ʣʝʪ ʥʘʟʘʜ. ʉʦʦʨʫʞʝʥʠʷ ʚ ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʦʨʦʪʘ, ʪʝʨʨʘʩʫ, ʛʦʨʦʜʩʢʫʶ 

ʩʪʝʥʫ, ʙʘʰʥʶ ʚ ʛʦʨʦʜʩʢʦʡ ʩʪʝʥʝ ʚ ʩʪʠʣʝ ʜʠʥʘʩʪʠʠ ʊʘʥ ʠ ʜʨ. ɸ ʚ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʤʫʟʝʷ 

ʚʳʩʪʘʚʣʝʥʳ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʨʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʢʘʭ ʥʘ ʨʫʠʥʘʭ 

ʛʦʨʦʜʘ ʃʦʷʥ [10]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʦʤʷʥʫʪʴ ʙʦʣʴʰʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ 

ʧʘʤʷʪʥʠʢʦʚ ʠ ʮʝʥʥʦʩʪʝʡ. ʅʦ ʦʙʦʙʱʝʥʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʩʴ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʪʫʨʠʟʤʘ. 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʙʦʛʘʪʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ; ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ 

ʭʦʣʤʦʚ; ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʠ ʦʟʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʨʘʚʥʠʥ, ʦʢʨʫʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚʦʤ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ. ʅʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʧʠʨʘʝʪʩʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʘʥʦʨʘʤʥʳʡ ʚʠʜ ʥʘ ʨʝʢʫ ʍʫʘʥʭʵ (ɾʝʣʪʘʷ ʨʝʢʘ). 

 

 
ʈʠʩʫʥʦʢ 2. ɺʠʜ ʥʘ ʨʝʢʫ ʍʫʘʥʭʵ[11]. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ ʟʜʝʩʴ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʙʦʣʝʝ 150 ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ, ʵʥʝʨʛʝʪʠʢʝ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ 

[12]. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʦʨʦʜʘ ʧʦʣʫʯʠʣʦ ʦʩʦʙʫʶ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʪʘʢʠʭ 

ʧʦʜʭʦʜʘʭ ʢʘʢ "ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʛʦʨʦʜʘ ʠʟ ʩʪʘʨʦʛʦ", "ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʟʥʠ" ʠ 

"ʨʘʟʫʤʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ". ɾʠʣʳʝ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʟʘʚʦʜʩʢʠʤʠ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʟʦʥʘʤʠ, ʧʨʠʯʝʤ ʞʠʣʘʷ ʟʦʥʘ ʢʘʞʜʦʡ ʬʘʙʨʠʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ 

ʥʘʧʨʦʪʠʚ ʟʘʚʦʜʩʢʠʭ ʟʜʘʥʠʡ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʥʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʢʚʘʨʪʘʣʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʯʪʦʙʳ ʨʘʙʦʯʠʝ, ʟʘʥʷʪʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʤʦʛʣʠ 

ʞʠʪʴ ʨʷʜʦʤ [13]. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʦʟʝʣʝʥʝʥʠʶ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʘʨʢʠ, 

ʥʝʙʦʣʴʰʠʝ ʩʘʜʳ ʠ ʫʣʠʯʥʳʝ ʩʢʚʝʨʳ. ɸ ʤʝʞʜʫ ʟʘʚʦʜʘʤʠ ʠ ʞʠʣʳʤʠ ʨʘʡʦʥʘʤʠ ʙʳʣ ʩʦʟʜʘʥ 

ʟʘʱʠʪʥʳʡ ʧʦʷʩ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʣʠʥʦʡ 5600 ʤ ʠ ʰʠʨʠʥʦʡ 200 ʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʨʫʧʥʳʭ 

ʜʝʨʝʚʴʝʚ. 

ʅʘ ʧʝʨʩʧʝʢʪʠʚʫ ʛʦʨʦʜʦʤ ʚʟʷʪ ʢʫʨʩ ʥʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʡʦʥʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʤʝʩʪʝ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʡʦʥʦʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʩʧʝʢʪʠʚ ʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥ ʚʠʜ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʛʦʨʦʜʩʢʦʡ ʨʘʡʦʥ. 

 

 
ʈʠʩʫʥʦʢ 3. ɻʦʨʦʜʩʢʦʡ ʨʘʡʦʥ ʢʠʪʘʡʩʢʦʛʦ ʛʦʨʦʜʘ ʃʦʷʥ (ʬʦʪʦ ʃʶ ʀ.) 



-62- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ʦʙʣʠʢ ʛʦʨʦʜʘ ʃʦʷʥʘ ʤʝʥʷʝʪʩʷ. ʋʩʪʘʨʝʚʰʠʝ ʠ ʤʘʣʦʢʦʤʬʦʨʪʥʳʝ 

ʜʦʤʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʟʘʤʝʥʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʞʠʣʳʝ ʜʦʤʘ, ʩ ʢʦʤʬʦʨʪʥʳʤ 

ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʢʘʢ ʩʘʤʠʭ ʟʜʘʥʠʡ, ʪʘʢ ʠ ʧʨʠʜʦʤʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʜʠ 

ʧʨʝʜʲʷʚʣʷʶʪ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ, ʥʘʜʝʷʩʴ, ʯʪʦ ʠ ʚ ʛʦʨʦʜʝ 

ʦʥʠ ʩʤʦʛʫʪ ʙʳʪʴ ʙʣʠʞʝ ʢ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʥʘʜʝʷʩʴ, ʯʪʦ ʛʦʨʦʜ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʞʠʚʫʪ, ʦʙʣʘʜʘʝʪ 

ʛʣʫʙʦʢʠʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝ 

ʭʚʘʪʘʝʪ ʩʧʦʨʪʠʚʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʩʧʨʦʩ ʣʶʜʝʡ ʥʘ ʩʧʦʨʪ ʠ ʦʪʜʳʭ ʨʘʩʪʝʪ, ʠ ʵʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ. 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʝʤʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʛʦʨʦʜʝ 

ʩʪʘʣʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʠʩʪʝʤʳ ʟʝʣʝʥʳʭ ʧʫʪʝʡ. 

ʉʦʩʪʘʚ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ: ʩʠʩʪʝʤʘ ʤʘʨʰʨʫʪʦʚ 

(ʧʝʰʠʭ, ʚʝʣʦʩʠʧʝʜʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ); ʩʠʩʪʝʤʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʠʤʝʨ ʫʯʘʩʪʢʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʜʣʷ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʃʦʷʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ 

ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ, ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʞʢʠ, ʘʚʪʦʩʪʦʷʥʢʘ, ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʣʠʯʥʳʝ 

ʟʝʣʝʥʳʝ ʟʦʥʳ. 

 

 
ʈʠʩʫʥʦʢ 4. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʟʝʣʝʥʳʡ ʧʫʪʴ ʜʣʷ ʛʦʨʦʜʘ ʃʦʷʥ[14].  

 

ɺʝʣʦʩʠʧʝʜʥʳʝ ʠ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ ʨʘʟʜʝʣʝʥʳ ʚ ʧʨʠʜʦʨʦʞʥʦʤ ʟʝʣʝʥʦʤ ʧʦʷʩʝ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʝʟʜʳ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʠ ʭʦʜʴʙʳ, ʘ ʰʠʨʠʥʘ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ 

ʟʝʣʝʥʦʛʦ ʧʦʷʩʘ ʤʝʞʜʫ ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʞʢʦʡ ʠ ʧʦʣʦʩʦʡ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʙʦʣʝʝ 3 ʤ. 

ɺʳʜʝʣʷʝʪʩʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʟʝʣʝʥʳʭ ʧʫʪʝʡ: 

¶  ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ: ʩʦʝʜʠʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʟʝʣʝʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʨʘʞʜʘʥʘʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʳʪʴ ʙʣʠʞʝ ʢ ʧʨʠʨʦʜʝ, 

ʦʪʜʳʭʫ; ʘ ʪʘʢʞʝ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

¶  ʬʫʥʢʮʠʷ çʟʝʣʝʥʦʛʦè ʧʝʨʝʜʚʠʞʝʥʠʷ: ʘʚʪʦʙʫʩʥʳʝ, ʧʝʰʝʭʦʜʥʳʝ ʠ ʚʝʣʦʩʠʧʝʜʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʦ çʟʝʣʝʥʦʤʫè 

ʧʝʨʝʜʚʠʞʝʥʠʶ ʛʨʘʞʜʘʥ ʠ ʦʙʦʛʘʱʝʥʠʷ çʟʝʣʝʥʦʛʦè ʨʝʞʠʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ 

ʛʦʨʦʜʫ. 

¶  ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʬʫʥʢʮʠʠ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʬʦʨʤʠʨʫʶʪ 

ʧʦʯʚʫ, ʚʦʜʫ, ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ, ʩʤʷʛʯʘʶʪ ʪʝʧʣʦʚʳʝ ʦʩʪʨʦʚʘ ʠ ʪ. ʜ., ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʤʠʛʨʘʮʠʦʥʥʳʝ ʢʦʨʠʜʦʨʳ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ. 

¶  ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʬʫʥʢʮʠʠ: çʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷè ʩʦʝʜʠʥʷʶʪ 

ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʠʩʪʦʨʠʢʦʢʫʣʴʪʫʨʥʳʝ ʫʟʣʳ, ʟʘʱʠʱʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʞʣʠʯʥʦʩʪʥʦʤʫ ʦʙʱʝʥʠʶ, ʩʦʮʠʘʣʴʥʦʡ ʛʘʨʤʦʥʠʠ ʠ 

ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ. 

¶  ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: çɿʝʣʝʥʳʝ ʧʫʪʠè ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʠʥʪʝʛʨʘʮʠʠ ʪʫʨʠʩʪʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʫʢʨʝʧʣʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʨʦʜʦʤ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -63- 

 

ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ, ʨʘʟʚʠʪʠʶ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʦʚʳʰʝʥʠʶ ʮʝʥʥʦʩʪʠ 

ʟʝʤʝʣʴ ʚʜʦʣʴ ʤʘʨʰʨʫʪʦʚ. 

ʇʦ ʤʘʩʰʪʘʙʫ ʦʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʣʝʥʳʝ ʧʫʪʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ, 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. ɿʝʣʝʥʳʝ ʧʫʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʝʜʠʥʷʶʪ 

ʟʥʘʯʠʤʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʠʤʝʶʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɿʝʣʝʥʳʝ ʧʫʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʦʝʜʠʥʷʶʪ 

ʟʝʣʝʥʳʝ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʘʞʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʫʟʣʳ ʚ ʨʘʤʢʘʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʜʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. ʆʙʱʝʩʪʚʝʥʥʳʝ ï 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʟʝʣʝʥʳʝ ʧʫʪʠ, ʥʝʙʦʣʴʰʦʛʦ ʤʘʩʰʪʘʙʘ, ʫʜʦʙʥʳʝ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ. 

ʇʨʠʤʝʨʦʤ ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʝ ʃʦʷʥʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

çʥʦʚʝʡʰʠʡ ʥʝʪʨʦʫʪ-ʭʠʪ ʃʦʷʥʘ Yellow River Greenway (ɿʝʣʝʥʳʡ ʧʫʪʴ ɾʝʣʪʦʡ ʨʝʢʠè [11]. 

ɿʝʣʝʥʳʡ ʧʫʪʴ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 26 ʢʤ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ 

ʬʫʥʢʮʠʦʥʘʣ. ʆʥ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʨʝʢʠ ʍʫʘʥʭʵ, ʯʝʨʝʟ ʨʷʜ ʜʝʨʝʚʝʥʴ ʠ ʩʚʷʟʳʚʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ ʟʝʣʝʥʦʛʦ ʧʫʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʜʦʣʴ ʨʝʢʠ. 

 

 
ʈʠʩʫʥʦʢ 5. ɿʝʣʝʥʳʡ ʧʫʪʴ ʚʜʦʣʴ ʨʝʢʠ ʍʫʘʥʭʵ[11]. 

 

ʇʨʦʝʢʪ ʧʨʦʣʦʞʝʥ ʚʜʦʣʴ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʍʫʘʥʭʵ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʪʫʨʠʩʪʠʯʝʩʢʦʤʫ ʜʚʠʞʝʥʠʶ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʬʫʥʢʮʠʠ ʜʝʨʝʚʝʥʴ 

ʠ ʛʦʨʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʤʘʨʰʨʫʪʘ.  

ʃʦʢʘʮʠʷ ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʨʝʢʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʘʚʦʜʢʦʚʦʛʦ ʜʨʝʥʘʞʘ, ʙʦʨʴʙʳ 

ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʨʘʩʩʘ ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʧʦʛʨʘʬʠʠ ʠ ʨʝʣʴʝʬʫ 

ʤʝʩʪʥʦʩʪʠ.  

ɻʦʨʦʜʩʢʠʝ ʟʝʣʝʥʳʝ ʧʫʪʠ ʦʙʲʝʜʠʥʷʶʪ ʛʦʨʦʜʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʧʘʨʢʠ, 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʢʚʝʨʳ ʠ ʪ.ʜ., ʦʙʝʩʧʝʯʠʚʘʷ ʛʦʨʦʞʘʥʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʜʳʭʘ, ʩʧʦʨʪʘ ʠ 

ʧʨʦʛʫʣʦʢ. ɿʘ ʩʯʝʪ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʨʦʟʥʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʩ ʧʦʤʦʱʴʶ ʟʝʣʝʥʳʭ ʧʫʪʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʵʢʦʠʩʪʝʤ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʳ ʚʠʜʳ ʥʘ çɿʝʣʝʥʳʡ ʧʫʪʴ ʨʝʢʠ ʃʫʦè ï ʧʨʠʤʝʨ ʟʝʣʝʥʦʛʦ ʧʫʪʠ 

ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ (ʩ ʦʧʦʨʦʡ ʥʘ ʚʦʜʥʫʶ ʩʠʩʪʝʤʫ). 

 

 
ʈʠʩʫʥʦʢ 6.ɿʝʣʝʥʳʡ ʧʫʪʴ ʨʝʢʠ ʃʦʫ. ʌʝʚʨʘʣʴ 2024 ʛ. (ʬʦʪʦ ʃʶ ʀ.) 

 



-64- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʫʪʴ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʨʝʢʠ ʃʫʦ, ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ - 81 ʢʠʣʦʤʝʪʨ.  ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʦʙʫʩʪʨʦʝʥʘ ʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʞʢʘ ʠ 

ʟʝʣʝʥʘʷ ʟʦʥʘ. ʂʘʢ ʧʨʘʚʠʣʦ ʟʝʣʝʥʳʝ ʧʫʪʠ ʦʙʦʨʫʜʦʚʘʥʳ ʚʝʣʦʩʠʧʝʜʥʳʤʠ ʜʦʨʦʞʢʘʤʠ. ʆʜʥʘʢʦ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʦʨʦʞʢʠ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʚʙʣʠʟʠ ʨʝʢʠ, ʯʪʦʙʳ ʣʶʜʠ ʤʦʛʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʝʢʫ ʙʣʠʞʝ ʢ ʚʦʜʝ. ʊʦʛʜʘ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʧʝʰʝʭʦʜʥʳʝ 

ʜʦʨʦʞʢʠ. ʂʘʢ ʥʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6 ʟʜʝʩʴ ʝʩʪʴ ʪʦʣʴʢʦ ʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʞʢʘ. ʇʨʠ ʵʪʦʤ 

ʚʝʣʦʩʠʧʝʜʥʘʷ ʜʦʨʦʞʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʜʘʣʴʰʝ ʦʪ ʨʝʢʠ, ʧʨʠʤʳʢʘʷ ʢ ʘʚʪʦʩʪʨʘʜʝ. ɼʘʥʥʳʡ ʟʝʣʝʥʳʡ 

ʧʫʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʝʞʝʜʥʝʚʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ, ʜʣʷ ʧʝʰʠʭ ʧʨʦʛʫʣʦʢ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʨʘʩʠʚʫʶ, ʙʣʘʛʦʫʩʪʨʦʝʥʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʨʝʢʠ. ɼʘʥʥʳʝ ʪʠʧʳ ʟʝʣʝʥʳʭ 

ʧʫʪʝʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʠʭ ʥʘʙʝʨʝʞʥʳʭ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠʩʧʦʣʴʟʫʶʪ ʠʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʙʦʨʴʙʝ ʩ ʧʘʚʦʜʢʘʤʠ ʠ 

ʥʘʚʦʜʥʝʥʠʷʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʳ ʚʠʜʳ ʟʝʣʝʥʳʝ ʧʫʪʠ ʚ ʧʘʨʢʝ ʉʧʦʨʪʠʚʥʦʛʦ ʮʝʥʪʨʘï ʵʪʦ ʟʝʣʝʥʳʡ 

ʧʫʪʴ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ. ɿʝʣʝʥʳʡ ʧʫʪʴ ʦʙʲʝʜʠʥʷʝʪ ʩʧʦʨʪʠʚʥʳʝ ʦʙʲʝʢʪʳ. ʇʨʠʦʨʠʪʝʪ ʬʫʥʢʮʠʡ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʦʪʜʘʥ ʟʘʜʘʯʘʤ ʦʙʲʝʜʠʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʨʘʟʫʤʥʦʤʫ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʦʚ ʣʶʜʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 

 

 
ʈʠʩʫʥʦʢ 6. ɿʝʣʝʥʳʡ ʧʫʪʴ ʚ ʮʝʥʪʨʝ ʨʘʡʦʥʘ. ʄʘʨʪ 2024 ʛ. (ʬʦʪʦ ʃʶ ʀ.) 

 

ɿʝʣʝʥʳʡ ʧʫʪʴ ʦʙʫʩʪʨʦʝʥ ʩʠʩʪʝʤʘʤʠ ʦʩʚʝʱʝʥʠʷ, ʧʫʥʢʪʦʤ ʧʨʦʢʘʪʘ ʚʝʣʦʩʠʧʝʜʦʚ, 

ʩʘʥʠʪʘʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʊʘʤ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʚʜʦʣʴ ʤʘʨʰʨʫʪʘ ʦʙʦʨʫʜʫʶʪʩʷ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ (ʦʛʨʘʞʜʝʥʠʷ) ʠ ʙʝʟʙʘʨʴʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ɿʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʧʦʩʦʙ ʦʩʚʝʱʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʷʤʠ ʥʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʝʣʝʥʳʡ 

ʧʫʪʴ ʦʩʥʘʱʝʥ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʴʶ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʤʦʙʠʣʴʥʫʶ ʩʚʷʟʴ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʚ ʂʠʪʘʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ: 

ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ: ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ 

ʨʘʡʦʥʦʚ ʚ ʮʝʣʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ; 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʜʝʨʝʚʥʝʡ; 

ʇʨʠʥʮʠʧ ʛʫʤʘʥʥʦʩʪʠ: ʧʨʦʝʢʪ ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʪʜʳʭʝ, ʜʦʩʫʛʝ, ʧʦʜʜʝʨʞʢʝ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ; 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ, ʫʜʦʙʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʪʝʣʷʤʠ. ɿʝʣʝʥʳʡ ʧʫʪʴ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʙʝʟʙʘʨʴʝʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʝʣʝʥʦʛʦ ʧʫʪʠ ʜʦʨʦʛʠ 

ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʨʝʣʴʝʬʘ, 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʠʟʙʝʛʘʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʩʥʦʩʘ ʠʤʝʶʱʠʭʩʷ 

ʦʙʲʝʢʪʦʚ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -65- 

 

ʇʨʠʥʮʠʧ ʢʦʦʨʜʠʥʘʮʠʠ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʜʦʣʞʥʦ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʙʳʪʴ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʦ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʩʪʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ; ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʦ ʩ 

ʠʤʝʶʱʠʤʩʷ ʜʦʨʦʞʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʦʟʝʣʝʥʝʥʠʷʤʠ ʧʨʦʯʠʤʠ ʟʘʜʘʯʘʤʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ; 

ʇʨʠʥʮʠʧ ʧʦʜʜʝʨʞʢʠ ʨʘʟʥʦʦʙʨʘʟʠʷ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʠ 

ʩʦʯʝʪʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʩʫʨʩʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʜʯʝʨʢʠʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʩʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; 

ʇʨʠʥʮʠʧ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʩʣʝʜʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʦʙʲʝʢʪʳ. ʉʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʦʦʱʨʷʪʴ ʧʨʠʤʝʥʝʥʠʝ ʟʝʣʝʥʳʭ, 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʳʙʦʨ ʤʘʨʰʨʫʪʘ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴʩʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʛʦʨʦʜʘ, ʘ ʧʣʘʥʠʨʦʚʢʘ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʰʝʭʦʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʨʰʨʫʪʘ ʟʝʣʝʥʦʛʦ ʧʫʪʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʝʰʝʭʦʜʥʳʝ ʠ ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʛʠ, ʘ ʪʘʢʞʝ ʢʨʘʷ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʢʨʘʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʢʨʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʨʘʡ ʣʝʩʥʦʛʦ 

ʤʘʩʩʠʚʘ ʠ ʪ.ʜ.). ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʙʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʦʧʦʣʟʥʠ, ʦʧʦʣʟʥʠ ʠ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʨʘʡʦʥʦʚ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʦʙʨʘʟ ʞʠʟʥʠ 

ʠ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʘʪʴ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʦʙʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦ ʪʠʧʫ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ï ʢʘʢ ʦʟʝʣʝʥʸʥʥʳʭ ʧʝʰʝʭʦʜʥʳʭ, ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʞʝʢ 

ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʤʝʩʪ. ɿʝʣʝʥʳʡ ʧʫʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʂʠʪʘʷ. ɼʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ï ʦʪ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ), ʜʦ ʥʝʙʦʣʴʰʠʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʳʭ ʟʦʥ ʜʣʷ ʦʪʜʳʭʘ, ʩʧʦʨʪʘ ʠ ʧʨʦʛʫʣʦʢ ʚʙʣʠʟʠ 

ʜʦʤʦʚ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʙʦʣʴʰʦʡ ʬʫʥʢʮʠʦʥʘʣ. ɺ ʧʨʦʝʢʪ 

ʟʘʢʣʘʜʳʚʘʶʪ ʠ ʟʘʜʘʯʠ ʪʨʘʥʟʠʪʘ, ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʵʢʦʩʠʩʪʝʤ, ʠ 

ʦʙʲʝʜʠʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʟʝʣʝʥʳʭ ʧʫʪʝʡ ʚ ʛʦʨʦʜʘʭ 

ʂʠʪʘʷ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʧʦʜʭʦʜʷʱʠʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʟʝʣʝʥʳʤʠ ʧʫʪʷʤʠ. ʏʪʦ ʚ ʮʝʣʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS Workbench. ʈʘʩʩʤʦʪʨʝʥ ʩʣʫʯʘʡ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʞʘʨʘ ʠ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʙʘʣʢʫ. ʈʝʰʝʥʳ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʘʷ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʦʣʥʳʝ ʧʨʦʛʠʙʳ ʙʘʣʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʘ, ANSYS, ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʙʘʣʢʘ, ʩʪʘʪʠʯʝʩʢʦʝ 

ʥʘʛʨʫʞʝʥʠʝ, ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʞʘʨ, ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʛʠʙ, ʧʨʝʜʝʣ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ. 

 

Abstract 

The article examines the issue of fire resistance based on the load-bearing capacity of a 

reinforced concrete beam in the ANSYS Workbench software package. The case of simultaneous 

exposure to a standard fire and a static load on a reinforced concrete beam is considered. Thermal and 

static problems have been solved. Based on the results of the study, the temperature and total 

deflections of the beam, as well as the fire-resistance rating for load-bearing capacity, were established. 

Keywords: temperature, ANSYS, reinforced concrete beam, static loading, standard fire, 

stress-strain state, deflection, fire-resistance rating. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʪʴ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʦ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS Workbench ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʚʨʝʤʷ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʞʘʨʘ ʠ ʩʪʘʪʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʙʘʣʢʫ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʫʶ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -67- 

 

ʩʪʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʠ. ɺ ʧʝʨʚʦʤ ʨʘʩʯʝʪʝ ʧʨʠʢʣʘʜʳʚʘʝʤ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʪʝʯʝʥʠʠ 180 ʤʠʥ ʧʦ 

ʟʘʢʦʥʫ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʌʫʨʴʝ, ʟʘʪʝʤ ʚʦ ʚʪʦʨʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʛʨʫʞʘʝʤ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ 

ʙʘʣʢʫ ʜʚʫʤʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʩʠʣʘʤʠ ʚ ʪʨʝʪʷʭ ʧʨʦʣʝʪʘ. 

ɾʝʣʝʟʦʙʝʪʦʥʥʫʶ ʙʘʣʢʫ ʧʨʠʥʠʤʘʝʤ ʩʝʯʝʥʠʝʤ 200Ĭ400 ʤʤ ʜʣʠʥʦʡ 3000 ʤʤ ʠʟ ʙʝʪʦʥʘ 

ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ɺ25 (ʩʤ. ʨʠʩʫʥʦʢ 1). ɹʘʣʢʘ ʠʤʝʝʪ ʰʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ. 

ɸʨʤʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʧʨʦʜʦʣʴʥʳʤʠ ʩʪʝʨʞʥʷʤʠ ʜʠʘʤʝʪʨʦʤ 16 ʤʤ ʢʣʘʩʩʘ ɸ500ʉ ʠ 

ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʦʡ ʜʠʘʤʝʪʨʦʤ 8 ʢʣʘʩʩʘ ɸ500ʉ ʩ ʰʘʛʦʤ 200 ʤʤ. ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ 

ʧʨʠʥʷʪ ʨʘʚʥʳʤ 20 ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ. 

 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʙʘʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʂʕ): ʜʣʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ï SOLID278 (ʙʝʪʦʥ) ʠ LINK33 (ʘʨʤʘʪʫʨʘ), ʜʣʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ï SOLID65 (ʙʝʪʦʥ) ʠ LINK180 (ʘʨʤʘʪʫʨʘ). 

ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʦʜʫʣʝ Transient 

Thermal ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʌʫʨʴʝ [1], ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʮʝʥʢʠ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʞʘʨʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʞʘʨʘ Tf,  [2] ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ (ʩʤ. 

ʪʘʙʣʠʮʫ 1) ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ: 

 
ʛʜʝ Ű ï ʚʨʝʤʷ ʥʘʛʨʝʚʘ, ʤʠʥ; te = 20  ï ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, . 

ʊʘʙʣʠʮʘ 1 

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʞʘʨʘ ʚʦ ʚʨʝʤʝʥʠ. 
ɺʨʝʤʷ, ʤʠʥ ʊʝʤʧʝʨʘʪʫʨʘ,  ɺʨʝʤʷ, ʤʠʥ ʊʝʤʧʝʨʘʪʫʨʘ,  

0 20 60 945 

5 576 70 970 

10 679 80 990 

15 738 90 1000 

20 781 100 1025 

25 810 110 1035 

30 841 120 1049 

40 885 150 1082 

50 915 180 1110 

 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʥʠʤʘʝʤ ʜʣʷ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʩʪʦʨʦʥʳ [3] ʧʦ ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘ 

ʩʯʝʪ ʢʦʥʚʝʢʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʦʪ ʛʦʨʷʯʝʛʦ ʪʝʣʘ ʚ 

ʦʭʣʘʞʜʝʥʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ï ʵʪʦ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [4]: 

 
ʛʜʝ qʢf ï ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʢɺʪ/ʤ2; qʣf ï ʣʫʯʠʩʪʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʢɺʪ/ʤ2. 

ʅʘʛʨʝʚ ʦʙʨʘʟʮʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʪʨʝʤ ʩʪʦʨʦʥʘʤ: ʜʚʫʤ ʙʦʢʦʚʳʤ ʛʨʘʥʷʤ ʠ ʥʠʞʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʣʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 2). ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

ʚʝʨʭʥʶʶ ʥʝʦʙʦʛʨʝʚʘʝʤʫʶ ʩʪʦʨʦʥʫ. 



-68- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʥʘʛʨʝʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ. 

 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʝʚʘ ʚ ʪʝʯʝʥʠʠ 180 ʤʠʥʫʪ ʥʘ ʪʨʠ ʩʪʦʨʦʥʳ ʧʦʣʫʯʠʣʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʛʠʙʳ. ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʛʠʙʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ 

ʧʦ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ. 

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʙʘʣʢʠ ʦʪ 20  ʜʦ 1110  ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʛʠʙʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʩʤ. ʨʠʩʫʥʦʢ 3). ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 576 

 ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʧʨʦʛʠʙʦʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1110  ʧʨʦʛʠʙʳ ʜʦʩʪʠʛʘʶʪ 5,55 

ʤʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ. ʊʘʢʞʝ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʥʠʞʘʶʪʩʷ ʧʨʦʯʥʦʩʪʴ ʩʪʘʣʠ ʠ ʥʘʯʘʣʦ ʪʝʢʫʯʝʩʪʠ 

ʧʨʦʜʦʣʴʥʦʡ ʘʨʤʘʪʫʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʞʝʩʪʢʦʩʪʠ ʙʘʣʢʠ [5]. 

 

 
ʈʠʩʫʥʦʢ 3. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʛʠʙʳ ʙʘʣʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ. 

 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚ 

ʤʦʜʫʣʝ Static Structural. ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʙʘʣʢʘ ʥʘʛʨʫʞʘʣʘʩʴ ʜʚʫʤʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʩʠʣʘʤʠ 

ʧʦ 20ʢʅ ʚ ʪʨʝʪʷʭ ʧʨʦʣʝʪʘ, ʥʘʛʨʫʟʢʘ ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʧʦʩʪʝʧʝʥʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʥʳʝ ʧʨʦʛʠʙʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ [6]. ʇʦʩʣʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʛʠʙʳ 

ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ. ʀʟ ʜʠʘʛʨʘʤʤʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʛʠʙʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 5) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʠʙʦʚ 

ʜʦʩʪʠʛʘʝʪ 32,54 ʤʤ. 
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ʈʠʩʫʥʦʢ 5. ʇʦʣʥʳʝ ʧʨʦʛʠʙʳ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ. 

 

ʀʟ ʜʘʥʥʳʭ ʧʦʣʥʳʭ ʧʨʦʛʠʙʦʚ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʆʮʝʥʠʚʘʝʤ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʡ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʛʨʘʬʠʢʫ ʧʨʦʛʠʙʦʚ ʚ ʤʝʩʪʝ ʠʭ ʟʘʛʠʙʘ 

ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʰʘʨʥʠʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ ʥʘʩʪʫʧʘʝʪ ʚ 68 ʤʠʥ. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʣʥʳʝ ʧʨʦʛʠʙʳ, ʢʦʪʦʨʳʝ 

ʩʫʤʤʠʨʫʝʪʩʷ ʠʟ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ. ɼʘʥʥʳʝ 

ʧʨʦʛʠʙʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʨʦʛʠʙʘʤʠ ʠ ʧʦʣʥʳʤʠ ʩʦʩʪʘʚʠʣʘ ʧʦʯʪʠ ʚ 6 ʨʘʟ. ʇʨʝʜʝʣ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʦʩʪʘʚʠʣ 68 ʤʠʥ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ, ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʣʩʷ 

ʧʣʘʩʪʠʯʝʩʢʠʡ ʰʘʨʥʠʨ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʫʜʣʠʥʝʥʠʝʤ ʘʨʤʘʪʫʨʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ ʠʣʠ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʞʘʨʘ. ɿʘʪʝʤ 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʄʝʪʦʜʘʤʠ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ ʥʘ 

ʤʥʦʛʦʵʪʘʞʥʦʝ ʤʦʥʦʣʠʪʥʦʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʟʜʘʥʠʝ, ʩʥʘʙʞʝʥʥʦʝ ʛʘʩʠʪʝʣʝʤ ʢʦʣʝʙʘʥʠʡ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʵʪʘʞʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʝʩʪʦʚʳʤʠ ʩʚʷʟʷʤʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ ʟʘʜʘʥʦ 

ʚ ʚʠʜʝ ʟʘʧʠʩʝʡ ʘʢʩʝʣʝʨʦʛʨʘʤʤ ʨʝʘʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SCAD. 

ʇʦʣʫʯʝʥʳ ʫʩʢʦʨʝʥʠʷ ʫʟʣʦʚ ʟʜʘʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ. 



-70- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʩʠʪʝʣʴ ʢʦʣʝʙʘʥʠʡ, ʟʘʧʠʩʴ ʘʢʩʝʣʝʨʦʛʨʘʤʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʳʩʦʪʥʦʝ ʢʘʨʢʘʩʥʦʝ ʟʜʘʥʠʝ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

Abstract 

The impact of seismic forces on a multi-storey, monolithic reinforced concrete building 

equipped with a oscillator on the top floor and metal cross-links is considered numerically. The effects 

of seismic forces are given in the form of recordings of accelerograms of real earthquakes, using the 

SCAD program. Accelerations of building nodes and values of seismic and transverse forces are 

obtained.  

Keywords: Oscillation damper, earthquake accelerometers recording, seismic effects, high-rise 

frame building, numerical simulation. 

 

ɺʚʝʜʝʥʠʝ 

ɿʝʤʣʝʪʨʷʩʝʥʠʝ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʦʙʣʘʜʘʶʱʝʝ ʦʛʨʦʤʥʦʡ ʩʠʣʦʡ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʨʘʟʨʫʰʝʥʠʷʤʠ 

ʚʘʞʥʝʡʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʟʦʥʝ. ʉʦʛʣʘʩʥʦ 

ʥʦʨʤʘʪʠʚʥʦʡ ʢʘʨʪʝ ʆʉɿï2475 ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʶʞʥʳʭ ʠ 

ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʜʦ 40 % ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [1]. 

ʇʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʦʷʪ ʧʝʨʝʜ 

ʣʶʜʴʤʠ ʩʦ ʚʨʝʤʝʥʠ ʧʝʨʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʥʝ ʫʪʨʘʪʠʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. ʇʦ ʤʝʨʝ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʪʝʦʨʠʡ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ, ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʰʣʳʝ ʩʪʦʣʝʪʠʷ, ʜʦʧʦʣʥʷʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʥʘʰʣʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ [2]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʨʦʠʪʝʣʠ ʦʪʜʝʣʷʣʠ ʩʦʦʨʫʞʝʥʠʝ ʦʪ ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʚ ʫʨʦʚʥʝ ʚʝʨʭʘ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʢʣʘʜʢʠ ʠʟ ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʂ 

ʧʨʠʤʝʨʫ, ʚ IIIïVII ʚʝʢʘʭ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʧʦʩʪʨʦʡʢʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʩʦʟʜʘʚʘʣʠʩʴ ʥʘ ʧʝʩʯʘʥʳʭ 

çʧʦʜʫʰʢʘʭè. ɺ XïXVII ʚʝʢʘʭ ʧʨʠʤʝʥʷʣʠ çʧʦʜʫʰʢʠè ʠʟ ʯʠʩʪʦʡ ʛʣʠʥʳ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʣʦʝʤ 

ʢʘʤʳʰʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʥ. ʆʜʥʘʢʦ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʚʦʜʠʣʠ ʢ ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʠ ʪʘʢʦʡ ʠʟʦʣʷʮʠʠ [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʷ, ʧʨʦʯʥʦʩʪʠ ʠ ʤʘʩʩʳ ʦʙʲʝʢʪʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʞʝʪ 

ʧʨʦʯʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʳʪʴ ʥʝʨʝʥʪʘʙʝʣʴʥʦʡ ʠʟ-ʟʘ ʤʘʩʩʳ ʠ ʠʥʝʨʮʠʦʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʟʘʱʠʪʳ ʟʜʘʥʠʡ ʦʪ 

ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʟʦʣʷʮʠʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʡ, ʩʧʦʩʦʙʥʦʡ 

ʩʦʢʨʘʪʠʪʴ ʠʥʝʨʮʠʦʥʥʳʝ ʩʠʣʳ ʚ ʥʘʜʟʝʤʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ [3]. ʄʝʪʦʜʳ  ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʠ ʞʝʩʪʢʦʩʪʠ ʠʣʠ ʩʤʷʛʯʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ 

ʜʚʠʞʝʥʠʡ ʠ ʩʢʦʨʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʤʘʣʦʡ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʦʚ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʟʜʘʥʠʡ ʚʣʠʷʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʘʨʘʩʪʘʶʱʝʡ ʩʪʝʧʝʥʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʝ ʟʜʘʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʨʦʛʠʙ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʞʝʩʪʢʦʩʪʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʪʘʥʦʚʷʪʩʷ ʨʝʰʘʶʱʠʤʠ ʧʨʠ ʨʘʩʯʝʪʘʭ [4]. 

ɼʣ̫ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʰʝʥʠʷʤ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪʥʦʩʷʪ ʩʠʩʪʝʤʳ ʩ ʧʦʜʚʝʩʥʳʤʠ ʦʧʦʨʘʤʠ, ʩʠʩʪʝʤʳ ʩʦ ʩʢʦʣʴʟʷʱʠʤʠ 

ʦʧʦʨʘʤʠ ʠ ʧʦʷʩʘʤʠ, ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩ ʚʢʣʶʯʘʶʱʠʤʠʩʷ ʠ ʚʳʢʣʶʯʘʶʱʠʤʠʩʷ 

ʩʚʷʟʷʤʠ, ʜʝʤʧʬʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -71- 

 

ʧʦʣʥʦʮʝʥʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ ʦʪ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʣʠʰʴ ʫʤʝʥʴʰʠʪʴ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [5].  

ʇʦʚʳʰʝʥʠʝ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʝʤ 

ʚʳʚʝʜʝʥʠʷ ʩʧʝʢʪʨʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʟʜʘʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʧʝʢʪʨʦʚ ʨʝʘʣʴʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ [6]. 

ʇʨʦʙʣʝʤʫ ʧʦʚʳʰʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʨʝʰʘʶʪ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʟʜʘʥʠʷ ʚʤʝʩʪʝ ʩ ʬʫʥʜʘʤʝʥʪʦʤ, ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʧʦʤʦʱʴʶ ʫʤʝʥʴʰʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʚʦʜʷʱʝʡ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʟʜʘʥʠʷ ʚ 

ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ɺ-ʪʨʝʪʴʠʭ, ʩ ʧʦʤʦʱʴʶ ʩʝʡʩʤʦʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʩʠʪʝʣʝʡ ʢʦʣʝʙʘʥʠʡ [7]. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʩʝʡʩʤʦʟʘʱʠʪʘ ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ, ʥʦ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʧʦʧʝʨʝʯʥʳʝ ʩʠʣʳ ʚ ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʷ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʩʷʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʥʳʭ 

ʩʪʨʘʥ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʛʘʩʠʪʝʣʠ ʩʥʠʞʘʶʪ ʠʥʝʨʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʟʜʘʥʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʫʤʝʥʴʰʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʠʣʠʷ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʢʝ 

[8]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʥʦʛʦ ʟʜʘʥʠʷ ʩ ʢʨʝʩʪʦʚʳʤʠ ʩʚʷʟʷʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ 40 ï ʵʪʘʞʥʦʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʢʘʨʢʘʩʥʦʝ ʟʜʘʥʠʝ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʢʦʨʝʥʠʷ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ 

ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʷ.  

ɾʝʣʝʟʦʙʝʪʦʥʥʳʡ ʢʘʨʢʘʩ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʜʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʧʨʦʣʝʪʦʚ ʧʦ 6 ʤ ʜʣʷ 1 ï 

4 ʵʪʘʞʝʡ. ʅʘ 5 ï 40 ʵʪʘʞʘʭ ʢʘʨʢʘʩ ʠʤʝʝʪ ʯʝʪʳʨʝ ʧʨʦʣʝʪʘ. ɺʳʩʦʪʘ ʵʪʘʞʘ 3 ʤ. ʂʨʝʩʪʦʚʳʝ ʩʚʷʟʠ ʚ 

ʟʜʘʥʠʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʰʚʝʣʣʝʨʦʚ 24ʇ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʷʤʠ ʧʦʣʦʢ. ɺʳʩʦʪʘ ʩʝʯʝʥʠʷ 240 ʤʤ, 

ʰʠʨʠʥʘ ʩʝʯʝʥʠʷ 90 ʤʤ, ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 5,6 ʤʤ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʢʘʨʢʘʩʘ ʦʙʝʩʧʝʯʝʥʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʦʡ ʢʦʣʦʥʥ, ʨʠʛʝʣʝʡ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʝʩʪʦʚʳʤʠ ʩʚʷʟʷʤʠ ʠʟ ʰʚʝʣʣʝʨʦʚ, ʠʤʝʶʱʠʭ ʞʝʩʪʢʠʝ ʫʟʣʳ ʩ ʜʠʩʢʘʤʠ 

ʧʝʨʝʢʨʳʪʠʡ. ʂʦʣʦʥʥʳ ʚʳʩʦʪʦʡ 3 ʤ ʩʝʯʝʥʠʝʤ 500 Ĭ 500 ʤʤ ʘʨʤʠʨʦʚʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʢʘʨʢʘʩʘʤʠ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʘʨʤʘʪʫʨʥʳʤʠ ʩʪʝʨʞʥʷʤʠ ʢʣʘʩʩʘ ɸ500ʉʇ ʠ ʭʦʤʫʪʘʤʠ ʠʟ ʘʨʤʘʪʫʨʳ 

ɸ240. ʅʝʩʫʱʠʝ ʨʠʛʝʣʠ ʩʝʯʝʥʠʝʤ 500Ĭ600 ʤʤ ʘʨʤʠʨʦʚʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʘʨʢʘʩʦʤ ʠʟ 

ʩʪʝʨʞʥʝʡ ʢʣʘʩʩʘ ɸ500ʉʇ. ʇʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʠ ʧʦʢʨʳʪʠʷ ʪʦʣʱʠʥʦʡ 220 ʤʤ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʩ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʦʡ ʢʣʘʩʩʘ ɸʪ800. ɺʩʝ 

ʵʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ ʚʳʧʦʣʥʝʥʳ ʠʟ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ40. 

ʀʩʩʣʝʜʫʝʤʦʝ 40 ï ʵʪʘʞʥʦʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʢʘʨʢʘʩʥʦʝ ʟʜʘʥʠʝ ʦʩʥʘʱʝʥʦ ʯʝʪʳʨʝʭʵʪʘʞʥʳʤ 

ʩʪʠʣʦʙʘʪʦʤ. ʈʘʟʤʝʨʳ ʩʪʠʣʦʙʘʪʥʦʡ ʯʘʩʪʠ ʚ ʧʣʘʥʝ ʩʦʩʪʘʚʣʷʶʪ 48 Ĭ 48 ʤ (ʩ 1 ʧʦ 4 ʵʪʘʞʠ) ʠ 24 Ĭ 24 

ʤ (ʩ 5 ʧʦ 40 ʵʪʘʞ). 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʟʜʘʥʠʷ ʥʘ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʟʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çSCADè. ʈʘʩʯʝʪʥʘʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʙʘʣʣʦʚ. ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʟʘʜʘʶʪʩʷ 

ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʝʢʪʘ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʯʪʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʝʡʩʤʦʟʘʱʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʋʯʠʪʳʚʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʘ, ʠʩʩʣʝʜʫʝʤʦʝ 

ʟʜʘʥʠʝ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ (ʢʦʣʝʙʘʥʠʷʤ) ʨʘʚʥʳʤ ʨʝʘʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʟʜʘʥʠʝ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ [9]. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʟʜʘʥʠʷ ʚʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʫʯʠʪʳʚʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʨʝʘʢʮʠʶ ʦʩʥʦʚʘʥʠʷ ʥʘ ʵʪʠ 

ʥʘʛʨʫʟʢʠ [10]. 

ɿʥʘʯʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʠʣʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʵʪʘʞʝ, Sk (ʢʇʘ), ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [11]: 

Sk = MkȚak (1) 

 



-72- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʜʝ Mk ï ʤʘʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʪʘʞʘ ʟʜʘʥʠʷ, ʪ; 

       ak ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʦʤʝʥʪ, ʤ/ʩ2. 

 

ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Q (ʢʇʘ) ʚ ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ 

ʦʪʜʝʣʴʥʳʭ ʵʪʘʞʝʡ ʟʜʘʥʠʷ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [11]: 

Q × Sk,     (2) 

ɺ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʤʦʜʝʣʠ ʟʜʘʥʠʷ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʪʝʧʝʥʴʶ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ.  

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʥʝ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʪʦʨʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʘ ʩʝʡʩʤʦʠʟʦʣʷʮʠʝʡ ʚ ʩʪʠʣʦʙʘʪʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʢʨʝʩʪʦʚʳʭ ʩʚʷʟʝʡ ʠ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʷʩʦʤ ʥʘ 20 ʵʪʘʞʝ [4]. 

ʊʨʝʪʴʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʦʡ ʤʦʜʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʥʘʱʝʥʘ ʛʘʩʠʪʝʣʝʤ 

ʢʦʣʝʙʘʥʠʡ ʥʘ 40 ʵʪʘʞʝ.  

ʏʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʦʙʱʝʥʘ ʜʣʷ ʩʣʫʯʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʄʦʜʝʣʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʚʠʜʝ 

ʢʦʤʙʠʥʘʮʠʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʟʜʘʥʠʷ,  ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʳ ʧʣʦʩʢʠʭ ʨʘʤ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ. 

 

I ï ʟʜʘʥʠʝ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʝʡʩʤʦʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʧʝʨʚʘʷ ʤʦʜʝʣʴ); 

II ï ʟʜʘʥʠʝ, ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʩʝʡʩʤʦʠʟʦʣʷʮʠʝʡ ʚ ʩʪʠʣʦʙʘʪʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʢʨʝʩʪʦʚʳʭ ʩʚʷʟʝʡ ʠ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʷʩʦʤ ʥʘ 20 ʵʪʘʞʝ (ʚʪʦʨʘʷ ʤʦʜʝʣʴ); 

III ï ʟʜʘʥʠʝ, ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʩʝʡʩʤʦʠʟʦʣʷʮʠʝʡ ʚ ʩʪʠʣʦʙʘʪʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʢʨʝʩʪʦʚʳʭ ʩʚʷʟʝʡ, ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʷʩʦʤ ʥʘ 20 ʵʪʘʞʝ ʠ ʛʘʩʠʪʝʣʝʤ ʢʦʣʝʙʘʥʠʡ ʥʘ 40 ʵʪʘʞʝ 

(ʪʨʝʪʴʷ ʤʦʜʝʣʴ) 

ʀʟʚʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʛʠʙʢʦʛʦ ʵʪʘʞʘè ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ 

ʩʝʡʩʤʦʟʘʱʠʪʳ ʟʜʘʥʠʷ ʩʣʫʞʠʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ɸ.ʀ. ʎʝʡʪʣʠʥʘ [12], ʢʦʪʦʨʦʝ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʕ.ɽ. ʍʘʯʠʷʥʘ [13]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʦʣʝʙʘʥʠʡ ʟʜʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʚ ʥʝʤ ʵʥʝʨʛʠʠ çʛʠʙʢʦʤʫ ʵʪʘʞʫè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ çʛʠʙʢʠʡ ʵʪʘʞè ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ, ʚ ʝʛʦ 

ʵʣʝʤʝʥʪʘʭ ʚʦʟʥʠʢʘʶʪ ʦʧʘʩʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʝʛʦ ʦʙʨʫʰʝʥʠʶ. ʇʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ [12], ʛʠʙʢʠʡ ʵʪʘʞ çʞʝʨʪʚʫʝʪè ʩʦʙʦʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʣʴʥʳʭ ʵʪʘʞʝʡ. 

ʇʨʠ ʵʪʦʤ ʵʪʘʞ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʠ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʵʪʘʞ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʘʩʩʫ 

çʛʠʙʢʦʛʦ ʵʪʘʞʘè ʚ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʬʫʥʢʮʠʠ 

ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ, ʚʚʦʜʷ çʛʠʙʢʠʡ ʵʪʘʞè ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʞʝʩʪʢʦʛʦ ʟʜʘʥʠʷ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʛʠʙʢʦʩʪʠ ʚʚʦʜʠʤʦʛʦ ʵʪʘʞʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʟʜʘʥʠʝ. ʆʜʥʘʢʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ ʵʪʘʞʘ ʧʨʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʦʩʦʙʝʥʥʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -73- 

 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʜʘʯʝʡ. ʈʝʰʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʜʝʤʧʬʠʨʫʶʱʠʭ, ʠʣʠ ʟʘ ʩʯʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘʜʝʞʥʳʭ ʫʟʣʦʚ ʩʦʧʨʷʞʝʥʠʷ ʞʝʩʪʢʠʭ ʠ ʛʠʙʢʠʭ ʯʘʩʪʝʡ 

ʟʜʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʟʜʘʥʠʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʨʘʟʣʠʯʥʦʛʦ 

ʯʘʩʪʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [13]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʘʩʠʪʝʣʷ ʪʠʧʘ çʛʠʙʢʦʛʦ ʵʪʘʞʘè [12, 13], ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʦʩʥʦʚʘʥʠʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʘʨʥʘʷ ʨʘʤʘ ʠʟ ʜʚʫʪʘʚʨʘ 30 ʯʘʩʪʠʯʥʦ ʟʘʤʦʥʦʣʠʯʝʥʥʦʛʦ ʚ ʧʝʨʝʢʨʳʪʠʝ 

ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʟʜʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦʝ ʧʦ ʤʝʩʪʫ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʩʪʦʝʢ ʛʘʩʠʪʝʣʷ ʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʛʘʩʠʪʝʣʷ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʝʪʘʣʣʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʩʩʳ ʵʪʘʞʘ, ʙʣʘʛʦʜʘʨʷ ʨʝʛʫʣʠʨʫʶʱʠʤ ʩʲʝʤʥʳʤ ʤʘʩʩʘʤ (ʨʠʩʫʥʦʢ 2). 

 

  
ʈʠʩʫʥʦʢ 2. ʌʨʘʛʤʝʥʪ ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ ʚ ʚʠʜʝ ʛʠʙʢʦʛʦ ʵʪʘʞʘ 

1ⱷ ʂʦʣʦʥʥʳ ʢʨʫʛʣʳʝ 219Ĭ3; 2ⱷʜʚʫʪʘʚʨ 220; 3ⱷʜʚʫʪʘʚʨ 300; 4ⱷ ʙʝʪʦʥ ʢʣʘʩʩʘ ɺ40; 5 - ʩʪʝʨʞʥʠ ʢʣʘʩʩʘ ɸ500ʉʇ; 6 ï 

ʩʲʝʤʥʳʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʤʘʩʩʳ 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʩʥʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ ʜʣʷ ʟʜʘʥʠʷ ʪʨʝʪʴʝʡ ʤʦʜʝʣʠ, 

ʦʧʨʝʜʝʣʝʥʘ ʤʘʩʩʘ ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʘʩʠʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʫʟʣʘʭ ʛʘʩʠʪʝʣʷ ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʩʥʘʨʷʞʝʥʠʷ 

çʛʠʙʢʦʛʦ ʵʪʘʞʘè ʩ ʛʘʩʠʪʝʣʝʤ ʢʦʣʝʙʘʥʠʡ ʙʦʣʝʝ ʯʝʤ ʥʘ 10% ʤʘʩʩʳ ʟʜʘʥʠʷ ʥʝʜʦʧʫʩʪʠʤʦ [12, 13]. 

ʏʨʝʟʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʛʘʩʠʪʝʣʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʷ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʟʥʘʯʝʥʠʷ ʤʘʩʩʳ 6, 8, 10, 12, 15 ʠ 17 ʪ (ʨʠʩʫʥʦʢ 3). ɺʣʠʷʥʠʝ ʤʘʩʩʳ ʛʘʩʠʪʝʣʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʢʦʨʝʥʠʡ ʦʪ ʤʘʩʩ ʜʣʷ ʛʘʩʠʪʝʣʷ ʢʦʣʝʙʘʥʠʡ 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʷ ʤʘʩʩʳ ʛʘʩʠʪʝʣʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ. 

ʄʘʩʩʘ, 

ʪ 

ʋʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ X, 

ʤ/ʩ2 

ʋʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Z, 

ʤ/ʩ2 

ʉʫʤʤʘʨʥʦʝ ʫʩʢʦʨʝʥʠʝ, 

ʤ/ʩ2 

6 4,12 0,05 4,12 

8 3,98 0,04 3,98 

10 3,89 0,032 3,89 

12 2,16 0,015 2,16 



-74- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʄʘʩʩʘ, 

ʪ 

ʋʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ X, 

ʤ/ʩ2 

ʋʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Z, 

ʤ/ʩ2 

ʉʫʤʤʘʨʥʦʝ ʫʩʢʦʨʝʥʠʝ, 

ʤ/ʩ2 

15 1,86 0,01 1,86 

17 1,84 0,01 1,84 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʛʘʩʠʪʝʣʶ ʢʦʣʝʙʘʥʠʡ ʤʘʩʩʦʡ 

15 ʪ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʛʘʩʠʪʝʣʷ ʦʪ 12 ʜʦ 15 ʪ ʩʫʤʤʘʨʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʥʠʞʘʝʪʩʷ ʥʘ 14 %. 

ʇʦʩʣʝʜʫʶʱʝʝ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʛʘʩʠʪʝʣʷ ʜʦ 17 ʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪ  ʫʩʢʦʨʝʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʝʡ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʠ ʫʩʢʦʨʝʥʠʡ. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ: ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʥʘ ʥʠʞʥʝʤ ʵʪʘʞʝ Q = 10870,37 ʢʇʘ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʫʨʦʚʥʝ 40-ʛʦ ʵʪʘʞʘ amax = 9,78 ʤ/ʩ2 (ʨʠʩʫʥʦʢ 4 ï I). 

ɺʪʦʨʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ: ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʥʘ ʥʠʞʥʝʤ ʵʪʘʞʝ Q = 5978,71 ʢʇʘ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʫʨʦʚʥʝ 40-ʛʦ ʵʪʘʞʘ amax = 5,06 ʤ/ʩ2 (ʨʠʩʫʥʦʢ 4 ï II). 

ʊʨʝʪʴʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ, ʦʩʥʘʱʝʥʥʘʷ ʛʘʩʠʪʝʣʝʤ ʤʘʩʩʦʡ 15 ʪ: ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʥʘ ʥʠʞʥʝʤ 

ʵʪʘʞʝ Q = 5975,04 ʢʇʘ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʫʨʦʚʥʝ 40-ʛʦ ʵʪʘʞʘ amax = 1,86 ʤ/ʩ2 

(ʨʠʩʫʥʦʢ 4 ï III).  

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʷʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 40 ï ʵʪʘʞʥʦʛʦ ʜʦʤʘ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʨʝʛʠʦʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʪʴʝʡ ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʩʢʦʨʝʥʠʡ 

ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʘʥʠʝ.  

 

 
ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ.  

 

I ï ʧʝʨʚʘʷ ʤʦʜʝʣʴ; II ï ʚʪʦʨʘʷ ʤʦʜʝʣʴ; III ï ʪʨʝʪʴʷ ʤʦʜʝʣʴ 

 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ 
ʇʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʟʜʘʥʠʝ ʩʪʠʣʦʙʘʪʥʦʡ ʬʦʨʤʳ, ʫʩʠʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʝʩʪʦʚʳʤʠ ʩʚʷʟʷʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʚ ʥʠʞʥʠʭ ʵʪʘʞʘʭ 
ʟʜʘʥʠʷ.  ɿʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʢʨʝʩʪʦʚʳʭ ʩʚʷʟʝʡ ʥʘ 20 ʵʪʘʞʝ ʠ ʩʦʟʜʘʥʠʷ çʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘè 
ʩʦʟʜʘʝʪʩʷ ʵʬʬʝʢʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʦʨʳ, ʯʪʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʩʝʡʩʤʠʯʝʩʢʫʶ 
ʥʘʛʨʫʟʢʫ ʥʘ ʟʜʘʥʠʝ. ɺ ʤʦʜʝʣʠ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ ʵʬʬʝʢʪʠʚʥʘ ʨʦʣʴ ʛʘʩʠʪʝʣʷ: 
ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʷ ʤʠʥʠʤʘʣʴʥʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ 
ʛʘʩʠʪʝʣʷ ʥʘ 40-ʦʤ ʵʪʘʞʝ ʧʦʜʘʚʣʷʝʪ ʢʦʣʝʙʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚʳʩʦʪʥʦʛʦ ʟʜʘʥʠʷ. 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʇʂ SCAD ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 40-
ʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʟʘʱʠʪʳ (ʩʪʠʣʦʙʘʪ, çʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʷʩè ʠ ʛʘʩʠʪʝʣʴ ʢʦʣʝʙʘʥʠʡ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ 
ʫʩʢʦʨʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ 80%, ʩʥʠʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 55% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʤʦʜʝʣʴʶ ʟʜʘʥʠʷ ʙʝʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ.  

ɺʳʚʦʜʳ: 
ʇʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʝʩʪʦʚʳʤʠ ʩʚʷʟʷʤʠ ʠ ʛʘʩʠʪʝʣʝʤ ʢʦʣʝʙʘʥʠʡ ʚ ʚʠʜʝ ʛʠʙʢʦʛʦ 
ʵʪʘʞʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -75- 

 
ʈʘʩʰʠʨʝʥʠʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʜʘʥʠʷ (ʩʪʠʣʦʙʘʪ) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʚ 

ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʷ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʘʷ ʩʠʣʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʩʪʠʣʦʙʘʪʦʤ, ʵʬʬʝʢʪʠʚʥʦ ʫʤʝʥʴʰʘʝʪ 
ʩʝʡʩʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʟʜʘʥʠʝ. 

ɻʘʩʠʪʝʣʴ ʢʦʣʝʙʘʥʠʡ ʠ ʢʨʝʩʪʦʚʳʝ ʩʚʷʟʠ ʚ ʩʪʠʣʦʙʘʪʝ ʵʬʬʝʢʪʠʚʥʦ ʫʤʝʥʴʰʘʶʪ ʫʩʢʦʨʝʥʠʝ ʚ 
ʫʟʣʘʭ ʟʜʘʥʠʷ ʠ ʩʥʠʞʘʶʪ ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʠʣʳ ʚ ʥʠʞʥʠʭ ʵʪʘʞʘʭ.  

ɻʘʩʠʪʝʣʴ ʢʦʣʝʙʘʥʠʡ ʪʘʢʞʝ ʟʘʙʠʨʘʝʪ ʥʘ ʩʝʙʷ ʵʥʝʨʛʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ, ʪʝʤ ʩʘʤʳʤ 
ʩʥʠʞʘʝʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʦʩʪ ʯʠʩʣʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ɼʣʷ 

ʙʦʨʴʙʳ ʩ ʘʚʘʨʠʡʥʦʩʪʴʶ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʠʭ ʩʦʚʝʨʰʝʥʠʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄ-5 çʋʨʘʣè, ɸʉʋɼɼ, ʪʝʭʥʦʣʦʛʠʷ V2X, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ, ʛ.ʉʘʤʘʨʘ, ʬʝʜʝʨʘʣʴʥʘʷ, ʚʪʦʨʠʯʥʳʝ, ʤʝʪʝʦʩʪʘʥʮʠʠ, ʜʝʪʝʢʪʦʨʳ. 
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Abstract 

The analyzed accident rate on the highways of the Samara region showed that the increase in 

the number of road accidents is steadily increasing. To combat accidents on highways, it was proposed 

to introduce intelligent technologies as a means of improving road safety and minimizing the severe 

consequences of their commission. 

Keywords: M-5 Ural, ASUDD, V2X technology, traffic accidents, Samara, federal, secondary, 

weather stations, detectors. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 2023 ʛʦʜʫ ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ ʜʝʚʷʪʦʝ ʤʝʩʪʦ 

ʩʨʝʜʠ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʝʨʰʝʥʥʳʭ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʠʪʦʛʘʤ 2023 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 3033 ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʠʪʦʛʘʤ 2022 ʛʦʜʘ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʋɻʀɹɼɼ ɻʋ 

ʄɺɼ ʈʦʩʩʠʠ ʧʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 2847 ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ 

ʩʦʩʪʘʚʠʣ 6,53 ʧʨʦʮʝʥʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʮʝʥʪ ʧʨʠʨʦʩʪʘ 

ʩʦʩʪʘʚʠʣ 4,55 ʧʨʦʮʝʥʪʘ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʝʱʝ ʪʘʢʦʡ ʥʝʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪ, ʯʪʦ ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʥʝ ʚʦʰʣʘ ʚ 

ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʚʝʨʰʝʥʥʳʭ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʋɻʀɹɼɼ ɻʋ ʄɺɼ ʈʦʩʩʠʠ ʧʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʘʤʦʡ ʘʚʘʨʠʡʥʦ-

ʦʧʘʩʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʄ-5 çʋʨʘʣè, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 332 ʢʤ.  

ʀʟ ʠʥʪʝʨʚʴʶ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ ʜʦʨʦʞʥʦʡ ʠʥʩʧʝʢʮʠʠ ʋɻʀɹɼɼ ɻʋ ʄɺɼ ʧʦ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ɸʨʪʝʤʘ  ʅʠʢʦʣʘʝʚʠʯʘ ʂʫʜʘʰʝʚ ʨʘʜʠʦ çɻʊʈʂ.ʉʘʤʘʨʘè ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʜʦʨʦʛʝ ʄ-5 çʋʨʘʣè çɹʝʟʫʩʣʦʚʥʦ, ʜʦʨʦʛʘ ʩʠʣʴʥʦ ʥʘʛʨʫʞʝʥʘ. ʇʦ ʥʝʡ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʪʨʘʬʠʢ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʥʘʥʝʩʝʥʠʝ ʩʧʣʦʰʥʳʭ ʨʘʟʤʝʪʦʢ, ʫʩʪʘʥʦʚʢʘ 

ʟʥʘʢʦʚ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʟʥʘʢʦʚ ʟʘʧʨʝʪʘ ʦʙʛʦʥʦʚ ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʠʭ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ, ʚʩʸ ʵʪʦ ʫʞʝ ʥʝ ʩʧʘʩʘʝʪ ʩʠʪʫʘʮʠʶ...è.  

ʈʝʰʝʥʠʝʤ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʚʚʝʜʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʧʣʘʪʥʳʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ 

(ʜʘʣʝʝ - ɸʉʋɼɼ), ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʦʨʦʛʘʭ ʦʢʦʣʦ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʠ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺʝʜʴ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʚʠʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ: 

ʨʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʜʦʨʦʛ. ɹʝʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ, ʫʞʝ ʥʝ ʦʙʦʡʪʠʩʴ ʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ɸʉʋɼɼ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ. 

ɺʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ. ʆʥʠ ʫʯʠʪʳʚʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʤʘʷʪʥʠʢʦʚʘʷ ʤʠʛʨʘʮʠʷ, 

ʯʘʩʳ ʧʠʢ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʛ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʪʦʨʦʚ. 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʞʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʦʪʠʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʢʦʤʬʦʨʪʘ ʚʦʜʠʪʝʣʝʡ ʥʘ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʩʩʘʭ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦ 

ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʦʩʪʷʭ ʥʘ ʜʦʨʦʛʝ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -77- 

 

ʉʝʛʦʜʥʷ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʝ ʩʠʩʪʝʤʳ ɸʉʋɼɼ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʷʭ ʚ ʨʘʤʢʘʭ ʥʘʮʧʨʦʝʢʪʘ çɹʝʟʦʧʘʩʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠè. ʄʘʛʠʩʪʨʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ɸʉʋɼɼ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʚʳʭ ʬʝʜʝʨʘʣʴʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʩʪʨʘʥʝ. ʅʘ ʪʨʘʩʩʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʜʝʪʝʢʪʦʨʳ ʪʨʘʥʩʧʦʨʪʘ, ʜʦʨʦʞʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, 

ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʜʨʫʛʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʢʦʥʪʨʦʣʷ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʘʭ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʝ, ʪʘʢʠʝ ʢʘʢ 

ʘʚʘʨʠʠ, ʨʝʤʦʥʪ ʜʦʨʦʛʠ ʠʣʠ ʧʣʦʭʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʠʩʪʝʤʘ ɸʉʋɼɼ ʥʝʤʝʜʣʝʥʥʦ ʨʝʘʛʠʨʫʶʪ 

ʠ ʚʳʚʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʘʙʣʦ ʚʜʦʣʴ ʜʦʨʦʛʠ. ʕʪʠ 

ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʜʠʪʝʣʝʡ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʜʘʪʴ ʠʤ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ.  

ɺʦʜʠʪʝʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ, ʧʝʨʝʩʪʨʦʠʪʴʩʷ ʥʘ ʜʨʫʛʫʶ 

ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ ʠʣʠ ʚʳʙʨʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʘʨʰʨʫʪ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʠʩʢʘ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʩʚʦʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪ ʦ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪʘʭ. 

 

ʉʠʩʪʝʤʳ ɸʉʋɼɼ ʦʩʥʘʱʝʥʳ ʩʣʦʞʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʠʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʜʦʨʦʞʥʫʶ ʦʙʩʪʘʥʦʚʢʫ.  

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʩ ʤʝʪʝʦʩʪʘʥʮʠʡ ʠ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʜʦʨʦʞʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚʢʣʶʯʘʷ ɼʊʇ, ʦʩʪʘʥʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʟʘʧʨʝʱʝʥʥʳʭ 

ʤʝʩʪʘʭ, ʧʦʷʚʣʝʥʠʝ ʥʘ ʜʦʨʦʛʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʧʝʰʝʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʝʤ ʥʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ 

ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʚʪʦʨʠʯʥʳʝè ʘʚʘʨʠʠ. 

ɺʪʦʨʠʯʥʘʷ ʘʚʘʨʠʷ - ʵʪʦ ʧʦʩʣʝʜʫʶʱʝʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʣʠ ʠʥʮʠʜʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʘʚʘʨʠʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʢʦʛʜʘ ʧʘʩʩʘʞʠʨʳ ʠʣʠ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʠʥʝʨʮʠʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʘʚʘʨʠʠ ʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʣʶʜʴʤʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʪʦʨʠʯʥʘʷ ʘʚʘʨʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʝ ʄ-5 çʋʨʘʣè. 

 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ɸʉʋɼɼ ʤʦʛʫʪ ʙʦʨʦʪʴʩʷ ʩ ʚʪʦʨʠʯʥʳʤʠ ʘʚʘʨʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʪʨʘʩʩʝ ʧʨʦʠʟʦʰʣʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ ʚ ʧʨʘʚʦʤ ʨʷʜʫ. ʀʩʧʦʣʴʟʫʷ ʜʝʪʝʢʪʦʨʳ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʩʠʩʪʝʤʘ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʝʪ ʠʥʮʠʜʝʥʪ, ʠʥʬʦʨʤʠʨʫʝʪ ʦ ʥʝʤ 

ʜʨʫʛʠʭ ʚʦʜʠʪʝʣʝʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ. ʕʪʦ 



-78- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʪʦʨʠʯʥʦʛʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʚʦʜʠʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʥʝʝ ʫʟʥʘʪʴ ʦ ʧʨʝʧʷʪʩʪʚʠʠ ʥʘ ʜʦʨʦʛʝ ʠ ʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸʉʋɼɼ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʝʨʴʝʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʜʦʞʜʴ ʠʣʠ ʜʨʫʛʦʝ ʫʭʫʜʰʝʥʠʝ ʧʦʛʦʜʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʩʮʝʧʣʝʥʠʝ ʰʠʥ ʩ ʜʦʨʦʛʦʡ, ʩʠʩʪʝʤʘ ɸʉʋɼɼ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʝʪ ʩʮʝʥʘʨʠʡ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʘʙʣʦ ʥʘ ʜʦʨʦʛʝ 

ʠʟʤʝʥʷʶʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʚʦʜʠʪʝʣʠ ʤʦʛʣʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʩʦʭʨʘʥʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʘʚʪʦʤʦʙʠʣʝʤ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʘʚʘʨʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

 
ʈʠʩʫʥʦʢ 3. ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʩ 90 ʢʤ/ʯ ʜʦ 6 ʢʤ/ʯ ʜʦ ʥʘʯʘʣʘ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚʚʠʜʫ ʫʭʫʜʰʝʥʠʷ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

 

ʉʠʩʪʝʤʘ ɸʉʋɼɼ ʚʳʚʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʥʦʚʳʡ, ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ 

ʫʨʦʚʝʥʴ. ɸ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ V2X (vehicle-to-everything, 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ), ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʧʦʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʪʦ ʚʤʝʩʪʝ ʦʥʠ ʜʝʣʘʶʪ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ çʫʤʥʳʤʠè, ʩʚʷʟʳʚʘʷ 

ʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʘʙʣʦ ʠ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʘʢʪʘ, ʥʦ ʠ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʚ 

ʘʚʪʦʤʦʙʠʣʠ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʠʩʪʝʤʳ ɸʉʋɼɼ ʟʘʥʷʣʠ ʩʚʦʝ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʠʛʨʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʢʦʤʬʦʨʪʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ. ʉʦ ʚʨʝʤʝʥʝʤ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʩʦʤʥʝʥʥʦ ʧʦʣʫʯʘʪ 

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʪʘʥʦʚʷʩʴ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʦʚʳʭ ʧʣʘʪʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ, ʥʦ ʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʤʠ, ʫʜʦʙʥʳʤʠ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʙʝʟʦʧʘʩʥʳʤʠ. 

  

 
ʈʠʩʫʥʦʢ 4. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ V2X. 

 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ. ɹʣʘʛʦʜʘʨʷ ʠʤ, ʚʢʫʧʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ V2X ʠ ʩʠʩʪʝʤʘʤʠ ɸʉʋɼɼ, 

ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʨʝʘʢʮʠʶ ʜʦʨʦʞʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʥʘ ʧʨʦʠʩʰʝʩʪʚʠʷ: 

ʙʳʩʪʨʝʝ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚʦʜʠʪʝʣʷʤ, ʙʳʩʪʨʝʝ ʦʩʚʦʙʦʜʠʪʴ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʪʦʨʦʚ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -79- 

 

ɹʦʣʝʝ ʪʦʛʦ, ʩʠʩʪʝʤʳ ɸʉʋɼɼ ʠ ʪʝʭʥʦʣʦʛʠʠ V2X, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʥʦʚʦʤʫ 

ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ: ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʦʩʥʦʚʥʦʡ ʮʝʣʠ - ʤʠʥʠʤʠʟʘʮʠʠ 

ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. 

***  

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè ʦʪ 10.12.1995 N 196-ʌɿ; 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 08.11.2007 N 257-ʌɿ çʆʙ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʠ ʦ ʜʦʨʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

3. ɻʆʉʊ ʈ 59105-2020 çɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʤʝʪʝʦʦʙʝʩʧʝʯʝʥʠʷ, ʧʫʥʢʪʳ ʚʝʩʦʚʦʛʦ ʠ ʛʘʙʘʨʠʪʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʩʦʜʝʨʞʘʥʠʷè; 

4. ɻʆʉʊ 32758-2014  çɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɺʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷè; 

5. ɻʆʉʊ 32865-2014 çɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɿʥʘʢʠ ʧʝʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè; 

6. ɻʆʉʊ ʈ 51624-2000 çɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè; 

7. ɻʆʉʊ ʈ 52289-2019 ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʨʘʟʤʝʪʢʠ, ʩʚʝʪʦʬʦʨʦʚ, ʜʦʨʦʞʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚè; 

8. ɻʆʉʊ ʈ 58350-2019 çɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷè; 

9. ɻʆʉʊ ʈ 58862-2020 çɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷè; 

10. ɻʆʉʊ ʈ 58712-2019 çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 
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ɸʥʥʦʪʘʮʠʷ 

ɺʦʟʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ  ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʦʥʦ  ʚʦʩʪʨʝʙʦʚʘʥʦ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ  ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ  ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ. 

ʏʘʩʪʳ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʝʤ ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɹʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ-ʕʈʊ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ ʚ ʵʪʦʤ  ʩʣʫʯʘʝ 

ʦʢʘʟʳʚʘʶʪʩʷ  ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʙʫʨʦʥʘʙʠʚʥʘʷ ʩʚʘʷ, ʤʦʥʦʣʠʪʥʳʡ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʨʦʩʪʚʝʨʢ, ʩʚʘʠ-ʕʈʊ, ʤʥʦʛʦʤʝʩʪʥʳʝ ʫʰʠʨʝʥʠʷ, ʠʥʲʝʢʮʠʠ. 

 

Abstract 

The construction of foundations with increased bearing capacity values is a crucial task for the 

modern geotechnical construction. It is especially important for construction in confined conditions 

and erection of high-rise buildings. The use of auger placed pressure-injected concrete piles is often but 

not feasible. In this case, discharge-pulse technology (DPT) bored injection pile with multiple 

expansions becomes top requested. 

Keywords: bearing capacity, auger placed pressure-injected concrete pile, monolithic 

reinforced concrete foundation frame, DPT piles, multiple extensions, injections. 

 



-80- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʨʦʡʩʪʚʘ  

ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʠʤ  ʠʟ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ  ʊʉʅ-

306-2005 çʆʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠè ʨʘʟʨʘʙʦʪʘʥʥʳʤ  

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʧʦʩʦʙʘʤʠ ʠʥʲʝʢʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ, ʘʨʤʠʨʦʚʘʥʠʷ  ʦʩʥʦʚʘʥʠʷ  

ʯʝʨʝʟ ʥʘʧʨʘʚʣʝʥʥʳʝ ʛʠʜʨʦʨʘʟʨʳʚʳ, ʘʨʤʠʨʦʚʘʥʠʷ ʩʚʘʷʤʠ-ʠʥʲʝʢʪʦʨʘʤʠ ʠ ʙʫʨʦʥʘʙʠʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ.  ʀʥʲʝʢʮʠʠ ʭʠʤʠʯʝʩʢʠʤʠ  ʨʘʩʪʚʦʨʘʤʠ  ʘʢʪʫʘʣʴʥʳ ʪʦʣʴʢʦ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦ-

ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʰʠʨʦʢʦ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ.    

 ɺʦʟʚʝʜʝʥʠʝ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʣʶʙʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ [1-5, 6-30]  

ʩʦ ʩʪʦʨʦʥʳ ʛʝʦʪʝʭʥʠʢʦʚ. ʃʶʙʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʦʩʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʚʠʜʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʝʛʦ ʛʨʫʥʪʘ ʠʟʤʝʥʷʝʪ ʩʣʦʞʠʚʰʝʝʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʘʥʠʷ (ʅɼʉ). ʊʘʢʞʝ 

ʠʟʚʣʝʯʝʥʠʝ  ʠʟ ʥʝʛʦ ʛʨʫʥʪʦʚ  ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʶ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʳ  ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʦʩʥʦʚʘʥʠʝ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʳʥʫʪʦʛʦ ʛʨʫʥʪʘ ʠʟ ʥʝʛʦ.  ɼʣʷ ʩʚʝʜʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʣʠʷʥʠʡ  ʢ ʤʠʥʠʤʫʤʫ ʩ 

ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʅɼʉ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʫʨʦʚʳʭ ʩʚʘʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. 

ʇʨʦʝʢʪʥʳʝ  ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʥʘ ʩʚʘʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʝʢʪʠʨʫʶʪ 

ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ ʜʠʘʤʝʪʨʦʤ = 600 ʤʤ ʠ ʙʦʣʝʝ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʠʥʞʝʥʝʨ-ʩʪʨʦʠʪʝʣʴ ʟʥʘʝʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨ ʩʚʘʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʝʝ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʄʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʙʫʨʦʥʘʙʠʚʥʫʶ ʩʚʘʶ ʣʶʙʦʛʦ ʜʠʘʤʝʪʨʘ. ʅʦ ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ  ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʠʧʘ (ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʳ)    ʙʫʨʦʥʘʙʠʚʥʦʡ 

ʩʚʘʠ   ʷʚʣʷʝʪʩʷ ʢʨʦʤʝ ʪʝʭʥʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ  ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʀʥʚʝʩʪʦʨ ʚʩʝʛʜʘ ʚʢʣʘʜʳʚʘʝʪ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ  ʚ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʘʜʝʞʥʳʡ ʪʠʧ ʬʫʥʜʘʤʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʣʫʯʘʷ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ    ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʩʚʘʡʥʦʛʦ ʧʦʣʷ ʠ 

ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʨʦʩʪʚʝʨʢʦʚ [5-30].  

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʚʳʢʣʘʜʢʠ ʜʦʢʘʟʳʚʘʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

(ʩʚʘʠ-ʕʈʊ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʨʦʥʘʙʠʚʥʳʤʠ ʩʚʘʷʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʩʫʱʝʡ  ʩʧʦʩʦʙʥʦʩʪʠ Fd ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (7.11) 

Cʇ 24.13330.2011 çʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè 

ä+ÖÖ= )),(( iicfcRcd hfuARF ggg

 (1) 

ʛʜʝ ɔc - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩʚʘʠ ʚ ʛʨʫʥʪʝ, ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 1; R - 

ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʩʚʘʠ, ʢʇʘ (ʪʩ/ʤ2), ʧʨʠʥʠʤʘʝʤʦʝ ʧʦ ʪʘʙʣ. 

7.2 ʉʇ 24.13330.2011; A - ʧʣʦʱʘʜʴ ʦʧʠʨʘʥʠʷ ʩʚʘʠ ʥʘ ʛʨʫʥʪ, ʤ; u - ʥʘʨʫʞʥʳʡ ʧʝʨʠʤʝʪʨ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ, ʤ; fi - ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ i-ʛʦ ʩʣʦʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ  ʧʦ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ, ʢʇʘ (ʪʩ/ʤ2), ʧʨʠʥʠʤʘʝʤʦʝ ʧʦ ʉʇ 24.13330.2011; hi - ʪʦʣʱʠʥʘ i-ʛʦ 

ʩʣʦʷ ʛʨʫʥʪʘ, ʩʦʧʨʠʢʘʩʘʶʱʝʛʦʩʷ ʩ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʚʘʠ, ʤ;  ɔcf - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʛʨʫʥʪʘ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʠ ʧʦ  ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʘ  ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʠ  ʥʘ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʛʨʫʥʪʘ ʠ ʧʨʠʥʠʤʘʝʤʳʝ ʧʦ ʪʘʙʣ. 7.6 ʉʇ 24.13330.2011; ɔcR - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ  ʧʦʜ 

ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʩʚʘʠ ʩʦʛʣʘʩʥʦ ʧ. 7.26  ʩʚʦʜʘ ʧʨʘʚʠʣ ʉʇ 24.13330.2011.  

ʇʦ ʬʦʨʤʫʣʝ (1) ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  Fd ʧʦ ʛʨʫʥʪʫ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ  ʙʫʨʦʚʳʭ ʩʚʘʡ  ʧʨʦʨʝʟʘʶʱʠʭ  ʪʝʢʫʯʝʧʣʘʩʪʠʯʥʳʡ ʩʫʛʣʠʥʦʢ ʩ IL = 0.9, ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ 

ʩʫʛʣʠʥʦʢ ʩ IL = 0.6.  ʇʷʪʘ ʩʚʘʡ ʟʘʜʝʣʘʥʘ ʚ ʧʦʣʫʪʚʝʨʜʫʶ ʛʣʠʥʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚ  ʙʫʨʦʚʳʭ ʩʚʘʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: 1) ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ-ʕʈʊ ʙʝʟ ʫʰʠʨʝʥʠʡ ʠ ʩ ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ ʧʷʪʦʡ  ʠ 

ʚʜʦʣʴ ʩʪʚʦʣʘ;                       2) ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ Ï 600, 800, 1000 ʤʤ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -81- 

 

ʦʙʩʘʜʥʳʭ ʪʨʫʙʘʭ, ʧʦʜ ʟʘʱʠʪʦʡ ʪʠʢʩʦʪʨʦʥʥʦʡ ʛʣʠʥʳ, ʘ ʪʘʢʞʝ ʫʢʣʘʜʳʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʛʣʫʙʦʢʦʡ ʚʠʙʨʘʮʠʠ.    ʈʝʟʫʣʴʪʘʪʳ  ʨʘʩʯʝʪʦʚ Fd ʧʦ ʧʨʠʚʝʜʸʥʥʳʤ ʩʭʝʤʘʤ  ʥʘ ʨʠʩ. 1  ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1. 

 
ʇʨʠʤʝʯʘʥʠʷ ʧʦ ʩʪʦʣʙʮʘʤ: 5- ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ-ʕʈʊ ʙʝʟ ʫʰʠʨʝʥʠʡ;  

6 - ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ ʧʷʪʦʡ; 7 - ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ ʧʷʪʦʡ 

ʠ ʩʪʚʦʣʫ;  8 - ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ ʧʷʪʦʡ ʠ ʜʚʫʤʷ ʫʰʠʨʝʥʠʷʤʠ ʚʜʦʣʴ ʩʪʚʦʣʘ ʩʚʘʠ;  

 9 ï ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ ʜʠʘʤʝʪʨʦʤ 600, 800, 1000 ʤʤ; 

 11 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ɔʩf ʜʣʷ ʙʫʨʦʚʳʭ ʩʚʘʡ ʧʦʟ. 3 ʘ ʪʘʙʣ. 7.6 ʉʇ 24.13330.2011; 

 12 - ʢʦʵʬʬʠʮʠʝʥʪʳ ɔʩf ʜʣʷ ʙʫʨʦʚʳʭ ʩʚʘʡ ʧʦʟ. 3 ʙ ʪʘʙʣ. 7.6 ʉʇ24. 13330.2011;                                        13 ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ɔʩf ʜʣʷ ʙʫʨʦʚʳʭ ʩʚʘʡ ʧʦʟ. 3 ʚ ʪʘʙʣ. 7.6 ʉʇ 24.13330.2011. 

ʈʠʩʫʥʦʢ 1..ʉʭʝʤʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ Fd ʙʫʨʦʚʳʭ ʩʚʘʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ  ʨʘʩʯʝʪʦʚ Fd. 

 ̄

ʧ.ʧ

. 

ʊʠʧ ʩʚʘʠ 
ʇʦʟʠʮʠ

 ̫

ʅʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪ

ʴ, ʢʅ 

ʈʘʩʯʝʪʥʘ

ʷ 

ʥʘʛʨʫʟʢʘ 

ʇʨʠʤʝʯʘʥʠʷ 

ʆʙʲʝ

ʤ 

ʩʚʘʠ, 

ʤ3 

ʋʜʝʣʴʥʘʷ 

ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪ

ʴ, ʢʅ/ ʤ3 

ʋʜʝʣʴʥʘʷ 

ʨʘʩʯʝʪʥʘ

ʷ 

ʥʘʛʨʫʟʢʘ, 

ʢʅ/ ʤ3 

1 2 3 4 5 6 7 8 9 

1 

ɹʫʨʦʥʘʙʠʚʥʘʷ 

ʩʚʘʷ Ï600 

ɸ=0,2826 ʤ2 

1 2330,0 1665,0 

ɹʫʨʦʥʘʙʠʚʥʘʷ 

ʩʚʘʷ ʚ ʦʙʩʘʜʥʳʭ 

ʪʨʫʙʘʭ 

5,6 416,0 297,3 

2 2300,0 1640,0 5,6 410,7 293,0 

3 2465,0 1760,0 5,6 440,2 314,3 

2 

ɹʫʨʦʥʘʙʠʚʥʘʷ 

ʩʚʘʷ Ï800 

ɸ=0,50 ʤ2 

1 3760,0 2685,0 10,0 376,0 268,5 

2 3725,0 2660,0 10,0 372,5 266,0 

3 3935,0 2810,0 10,0 393,5 281,0 

3 

ɹʫʨʦʥʘʙʠʚʥʘʷ 

ʩʚʘʷ Ï1000 

ɸ=0,785 ʤ2 

1 5540,0 3960,0 15,7 352,9 252,2 

2 5500,0 3930,0 15,7 350,3 250,3 

3 5770,0 4120,0 15,7 367,5 263,4 

5 

ɹʫʨʦʥʘʙʠʚʥʘʷ 

ʩʚʘʷ Ï2000 

ɸ=6,28 ʤ2 

1 19400,0 13860,0 62,8 308,9 220,7 

2 19850,0 14180,0 62,8 316,1 225,8 

3 19860,0 14200,0 62,8 316,2 226,1 

6 

ɹʫʨʦʠʥʲʝʢʮʠʦʥʥ

ʳʝ ʩʚʘʠ-ʕʈʊ 

Ï350 

ɸ=0,10 ʤ2 

4 1515,0 1080,0 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥ

ʘʷ ʩʚʘʷ-ʕʈʊ ʙʝʟ 

ʫʰʠʨʝʥʠʡ 

2,0 757,5 540,0 

5 1680,0 1200,0 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥ

ʘʷ ʩʚʘʷ-ʕʈʊ ʩ 

ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ 

ʧʷʪʦʡ 

2,0 

 
840,0 600,0 

6 1880,0 1340,0 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥ

ʘʷ ʩʚʘʷ-ʕʈʊ ʩ 

ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ 

ʧʷʪʦʡ ʠ ʚʜʦʣʴ 

ʩʪʚʦʣʘ 

2,0 940,0 670,0 

7 1930,0 1380,0 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥ

ʘʷ ʩʚʘʷ-ʕʈʊ ʩ 

ʫʰʠʨʝʥʠʷʤʠ ʧʦʜ 

ʧʷʪʦʡ ʠ ʜʚʫʤʷ 

ʫʰʠʨʝʥʠʷʤʠ 

ʚʜʦʣʴ ʩʪʚʦʣʘ 

2,0 965,0 690,0 



-82- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʩʚʘʠ 

 
ʈʠʩʫʥʦʢ  2.  ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ f(Ï, ὔ) ʠ f(Ï, Ὂ) 

ʛʜʝ  & - ʫʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ  [ʢʅ/ʤ3], . ï ʫʜʝʣʴʥʘʷ ʨʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ;  1 ʠ 2 ï 

ʛʨʘʬʠʢʠ  f(Ï, &);  3 ʠ 4 ï ʛʨʘʬʠʢʠ f(Ï, .). 

ʇʨʠʤʝʯʘʥʠʷ: 350-ʜʠʘʤʝʪʨ ʩʚʘʠ-ʕʈʊ: 600, 800, 1000, 2000 ï ʜʠʘʤʝʪʨʳ  ʙʫʨʦʥʘʙʠʚʥʳʭ   

ʩʚʘʡ [ʤʤ].  

 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʩʚʘʡ ʠ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʠʭ ʚ ʪʘʙʣ. 1 

ʠʤʝʶʪʩʷ  ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʵʪʦ ʫʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ  & 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ &  ʠ ʫʜʝʣʴʥʘʷ ʨʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ . ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ . , ʛʜʝ 6 ï 

ʦʙʲʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʚʘʠ.  

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ  . ʠ & ʦʪ ʜʠʘʤʝʪʨʘ ʠ ʪʠʧʘ ʩʚʘʡ 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 2. ʗʨʢʦ  ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ  . ʠ & ʜʣʷ ʩʚʘʡ-ʕʈʊ  ʩ 

ʤʥʦʛʦʤʝʩʪʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ.  ʆʥʦ ʧʨʝʚʳʰʘʝʪ ʚ 2,5õ4,5 ʨʘʟ ʟʥʘʯʝʥʠʡ  . ʠ & ʜʣʷ 

ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ. ʇʨʠ ʵʪʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʩʚʘʡ ʬʫʥʢʮʠʠ f(Ï, &) ʠ f(Ï, .) 

ʚr ʧʦʣʘʞʠʚʘʶʪʩʷ, ʩʪʨʝʤʷʩʴ ʢ ʘʩʠʤʧʪʦʪʝ. 
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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 

Bored-injection piles manufactured with the discharge-pulse technology (DPT piles) have 

shown high performance in reinforcing the foundations of renovated buildings and constructions in 

dangerous state. DPT bored-injection piles have increased soil dynamic capacity and material bearing 

capacity values compared with other types of bored-injection piles and auger placed pressure-injected 

concrete piles. 

The article presents a construction cases study for reinforcing the foundation bases of passenger 

cars production sites and forge shop for undercarriage parts of track-laying tractors. DPT bored-

injection piles made it possible to prevent emergencies at these facilities. 

Keywords: bearing capacity, discharge-pulse technology (DPT), bored-injection pile, 

reinforced concrete frame, forge hammer, overhead crane. 

 

 

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 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -85- 

 

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) [1-5, 6 ï 12, 13,  15-

22] 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 2,0 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.  

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. 

 



-86- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʘ  ï  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 ï   ʥʘʩʳʧʥʦʡ ʛʨʫʥʪ;  2 ï ʩʫʛʣʠʥʦʢ ʧʦʣʫʪʚʝʨʜʳʡ; 3 ï ʩʫʧʝʩʴ; 4 ï ʛʣʠʥʘ ʪʚʝʨʜʘʷ; 5 ï ʧʝʩʢʠ ʤʝʣʢʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ. 

 

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. 

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 

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. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -87- 

 

  
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. 

 

  
 

ʈʠʩʫʥʦʢ3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ:1 ï ʬʫʥʜʘʤʝʥʪ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ; 2 ï ʬʫʥʜʘʤʝʥʪ ʢʫʟʥʝʯʥʦʛʦ ʤʦʣʦʪʘ;  3 

ï ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠïʕʈʊ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ; 4 ï ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ ïʕʈʊ 

ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ;  ç1è  ï ʥʘʩʳʧʥʦʡ ʩʣʦʡ; ç2è ï ʩʫʛʣʠʥʦʡ ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ; ç3è 

ï ʩʫʛʣʠʥʦʢ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ;   ç4è 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.  

ʂʨʦʤʝ ʪʦʛʦ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʫʟʥʝʯʥʳʭ 

ʤʦʣʦʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʝ [13]. 

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 çʄʘʰʠʥʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠè. ʉʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʫʩʣʦʚʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʢʦʣʦʥʥ  ʩʦʩʪʘʚʣʷʝʪ 240 ʢʇʘ, ʯʪʦ ʤʝʥʴʰʝ 

ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ 330 ʢʇʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ  ʜʦʧʫʩʪʠʤʦʩʪʴ 



-88- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

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 ʩʚʘʡïʕʈʊ 

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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ʫʩʣʦʚʠʷʤʠ ʩ ʧʝʨʝʤʝʞʠʚʘʶʱʠʤʠʩʷ  ʩʣʘʙʳʤʠ ʛʨʫʥʪʘʤʠ (ʧʨʦʩʘʜʦʯʥʳʝ,  ʙʠʦʛʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʣʘʤʠ, ʪʦʨʬʘʤʠ ʠ ʩʘʧʨʦʧʝʣʷʤʠ, ʥʘʙʫʭʘʶʱʠʝ ʠ ʪ.ʜ.). ʅʘʣʠʯʠʝ ʚ ʦʩʥʦʚʘʥʠʠ 

ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ  ʵʣʝʤʝʥʪʦʚ ʫʩʣʦʞʥʷʝʪ ʙʝʟʦʧʘʩʥʫʶ  

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʦʩʘʜʢʘ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʧʨʠ 

ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ  ʜʦ 400 ʢʤ/ʯ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ Su= 15 ʤʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʡ  ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ 

(ɺʉʄ) ʪʨʝʙʫʝʪʩʷ ʘʨʤʠʨʦʚʘʥʠʝ  ʩʣʘʙʳʭ ʦʩʥʦʚʘʥʠʡ ʩ ʧʝʨʝʜʘʯʝʡ  ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ  ʩ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ 

ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴʶ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ 

ʤʘʛʠʩʪʨʘʣʴ (ɺʉʄ), ʙʫʨʦʚʳʝ ʩʚʘʠ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʕʈʊ). 

 

Abstract 

The article deals with the problem of building a high-speed railway in the valley of the Volga, 

Oka, Sura rivers on foundations with complex engineering and geological conditions including 



-90- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

intermittent unstable soils (slumping, biogenic soils, particularly silt, peat and sapropel, expansive soil 

etc.). The presence of highly deformable engineering and geological foundation elements complicates 

the safe operation of high-speed trains. The maximum permissible settlement of the road bed at traffic 

speeds up to 400 km/h shall not exceed Su = 15 mm. In order to comply with the requirements for safe 

operation of high-speed railways (HSR) rolling stock, it is necessary to reinforce unstable foundations 

considering transfer of external loads to engineering and geological elements with high bearing 

capacity and low deformability. 

Keywords: complex engineering and geological conditions, high-speed railway (HSR), bored 

piles, discharge-pulse technology (DPT). 

 

ʆʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ɺʦʣʛʘ, ʆʢʘ, ʉʫʨʘ ʠ ʠʭ ʧʨʠʪʦʢʘʤ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʮʝʣʝʡ ʚʦʟʚʝʜʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʦʟʚʝʜʝʥʠʷ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɺʦʣʛʠ ʦʪ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʜʦ ʛ. ʏʝʙʦʢʩʘʨʳ.  

ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʪʨʘʩʩʘ ʧʨʦʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʩʚʦʜʘ - ʦʜʥʦʡ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ɺ ʪʝʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʝʸ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʣʝʜʝʥʝʥʠʷʤ, 

ʘ ʶʞʥʘʷ - ʚʦʟʜʝʡʩʪʚʠʶ ʪʨʘʥʩʛʨʝʩʩʠʡ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʕʪʠ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘʣʦʞʠʣʠ ʩʚʦʡ 

ʦʪʧʝʯʘʪʦʢ ʥʘ ʭʘʨʘʢʪʝʨ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʝʸ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʨʝʜʥʝʡ - ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ 

ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ, ʘ ʚ ʩʘʤʦʡ ʶʞʥʦʡ - ʤʦʨʩʢʠʝ ʣʠʤʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʪʦʣʱʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʪʦʨʬ, ʢʠʨʧʠʯʥʳʝ ʛʣʠʥʳ, ʧʝʩʦʢ, ʧʝʩʦʢ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʠʷ, 

ʩʫʛʣʠʥʢʠ ʠ ʛʣʠʥʳ (ʚ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ ɺʦʣʛʠ, ʉʫʨʳ ʠ ʎʠʚʠʣʷ). 

ɺ ʨʘʡʦʥʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʸʛʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʪʷʞʸʣʳʤʠ ʩʫʧʝʩʷʤʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʞʝʣʪʦʚʘʪʦ ʠʣʠ 

ʙʫʨʦʚʘʪʦ-ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ ʩ ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʣʝʩʩʦʚʠʜʥʦʩʪʠ (ʤʘʢʨʦʧʦʨʠʩʪʦʩʪʴ, 

ʩʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ ʠ ʜʨ.) ʠ ʧʨʦʩʘʜʦʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʠʤʝʝʪ ʩʧʦʨʘʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ (bIV) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʥʘ ʚʩʝʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʦʙʰʠʨʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ʠʣʠ 

ʥʠʟʤʝʥʥʦʩʪʷʤ ʚ ʟʦʥʝ ʣʝʩʦʚ, ʦʙʨʘʟʫʶʪʩʷ ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʝ ʪʦʨʬʷʥʠʢʠ - ʪʦʨʬʷʥʳʝ ʙʘʩʩʝʡʥʳ. ʅʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʠʟʠʥʥʳʝ ʠ ʚʝʨʭʦʚʳʝ 

ʪʦʨʬʷʥʠʢʠ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʨʬʘʤʠ ʠ ʟʘʪʦʨʬʦʚʘʥʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ 

ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪ 2 ʜʦ 3 ʤ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 10 ʤ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ 

ʨʘʟʚʠʪʳ ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʛʘʶʪ ʙʦʣʦʪʥʳʝ ʚʦʜʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 14.13330.2014 çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭè, ʨʘʡʦʥ 

ʢʦʨʠʜʦʨʘ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʨʘʩʩʳ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʦ ʩʪʝʧʝʥʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʸʥ ʧʦ ʰʢʘʣʝ MSK-64 ʧʦ ʂʘʨʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʈʦʩʩʠʠ ʆʉʈ-97-ʉ 

(ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʤʦʞʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ - 1%). 

ʉʦʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʷ ɹ ʉʇ 14.13330.2014 ʨʘʩʯʸʪʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʙʘʣʣʘʭ 

ʰʢʘʣʳ MSK-64 ʜʣʷ ʩʨʝʜʥʠʭ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʠ ʩʪʝʧʝʥʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʉ (1%) ʚ 

ʪʝʯʝʥʠʝ 50 ʣʝʪ ʨʘʚʥʘ - 7 ʙʘʣʣʦʚ ʜʣʷ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ 6 ʙʘʣʣʦʚ ʜʣʷ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʀʟ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʮʝʩʩ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ - ʦʚʨʘʛʘʤʠ 

ʧʦʨʘʞʝʥʦ ʜʦ 40% ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ 30% ʦʪ ʝʸ ʧʣʦʱʘʜʠ, 

ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ - ʜʦ 26%.ʆʧʦʣʟʥʝʚʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʳ ʪʝʨʨʠʪʦʨʠʠ 

ɹʦʛʦʨʦʜʩʢʦʛʦ, ʂʦʪʦʚʩʢʦʛʦ, ʇʘʚʣʦʚʩʢʦʛʦ, ʃʳʩʢʦʚʩʢʦʛʦ, ɺʦʨʦʪʳʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʧʨʘʚʦʙʝʨʝʞʥʳʝ 

ʩʢʣʦʥʳ ʨʝʢ ʆʢʠ ʠ ɺʦʣʛʠ.ʂʘʨʙʦʥʘʪʥʳʡ ʢʘʨʩʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʛʝ ʦʙʣʘʩʪʠ: ʚ 

ʇʝʨʚʦʤʘʡʩʢʦʤ, ɼʠʚʝʝʚʩʢʦʤ, ɺʦʟʥʝʩʝʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʛ. ʉʘʨʦʚʝ, ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -91- 

 

ʛʠʧʩʦʚʳʡ ʢʘʨʩʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛ. ɼʟʝʨʞʠʥʩʢ, ɿʘʨʝʯʥʦʡ ʯʘʩʪʠ ʛ. ʅ.ʅʦʚʛʦʨʦʜ, ʚ 

ʇʘʚʣʦʚʩʢʦʤ, ɸʨʟʘʤʘʩʩʢʦʤ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʨʝʢ ʆʢʠ ʠ ɺʦʣʛʠ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʝʜʝʣʘʭ ʌʦʢʠʥʩʢʦʡ ʠ ʃʳʩʢʦʚʩʢʦʡ ʥʠʟʠʥ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ʂʩʪʦʚʩʢʦʡ ʥʠʟʠʥʳ ʥʘ ɺʦʣʞʩʢʦʤ ʧʨʘʚʦʙʝʨʝʞʴʝ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ 

ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɹʘʨʤʠʥʦ, ʉʦʤʦʚʢʘ, ɺʘʩʠʣʴʩʫʨʩʢ, 

ʍʤʝʣʝʚʢʘ; ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ.ʆʢʠ ʚ ʨʘʡʦʥʝ ʧʩʪ. ɹʝʨʝʛʦʚʳʝ ʅʦʚʠʥʢʠ, ʅʦʚʠʥʢʠ, ʉʘʨʪʘʢʦʚʦ ʠ ʜʨ., 

ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ.ɺʦʣʛʠ ʚ ʧʨʝʜʝʣʘʭ ʅʘʛʦʨʥʦʡ ʯʘʩʪʠ ʛ. ʅ.ʅʦʚʛʦʨʦʜ.ɺ ʦʟʸʨʥʦʡ ʟʦʥʝ 

ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʘ ʫʯʘʩʪʢʝ II ʢʘʪʝʛʦʨʠʠ çɺʘ-ʩʠʣʴʩʫʨʩʢ-ʅè, 

ʦʧʦʣʟʥʝʦʙʨʘʟʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʠʩʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, 

ʘʢʪʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʪʘʸʪʩʷ ʧʦ- ʧʨʝʞʥʝʤʫ ʩʘʤʦʡ ʚʳʩʦʢʦʡ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʉʫʨʩʢʠʡ ʩʢʣʦʥ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʭʚʘʯʝʥ ʦʧʦʣʟʥʝʚʳʤ ʩʤʝʱʝʥʠʝʤ. ɸʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʝʡ 

ʧʨʦʠʟʦʰʣʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʠ ʯʘʩʪʠʯʥʦ ʚ ʚʝʨʭʥʝʡ, ʚʳʟʚʘʚ ʜʝʬʦʨʤʘʮʠʶ 

ʞʠʣʦʛʦ ʜʦʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʨʠʙʨʦʚʦʯʥʦʡ ʯʘʩʪʠ ʧʣʘʪʦ. ɸʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʝʡ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʩʢʣʦʥʘ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʦʜʤʳʚʦʤ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʘ ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʨʝʯʥʦʡ ʵʨʦʟʠʠ ʠ ʘʙʨʘʟʠʠ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ. ʅʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʪʤʝʯʘʣʩʷ ʩʠʣʴʥʳʡ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ. ɺ ʠʭ 

ʯʠʩʣʝ ʦʚʨʘʞʥʘʷ, ʨʝʯʥʘʷ, ʙʝʨʝʛʦʚʘʷ ʠ ʧʣʦʩʢʦʩʪʥʘʷ ʵʨʦʟʠʷ, ʦʧʦʣʟʥʝʚʦʡ, ʘʙʨʘʟʠʦʥʥʳʡ, ʢʘʨʩʪʦʚʳʡ, 

ʩʫʬʬʦʟʠʦʥʥʳʡ ʠ ʦʙʚʘʣʴʥʳʡ ʧʨʦʮʝʩʩʳ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʢʨʠʦʛʝʥʥʦʝ ʧʫʯʝʥʠʝ, ʵʦʣʦʚʘʷ ʠ ʨʝʯʥʘʷ 

ʘʢʢʫʤʫʣʷʮʠʷ, ʩʝʟʦʥʥʘʷ ʩʦʣʠʬʣʶʢʮʠʷ ʠ ʜʨ. ɺʦʟʜʝʡʩʪʚʠʝ ʠʭ ʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʚ ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʦʚʨʘʞʥʘʷ ʵʨʦʟʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʚʨʘʛʦʚ ʦʪʣʠʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ. ʅʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʘ ʧʨʦʮʝʩʩʦʤ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʣʦʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʟʜʝʩʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 11 ʝʜʠʥʠʮ ʥʘ 1 ʢʤ2. 

ʆʧʘʩʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʦʣʟʥʝʚʳʝ 

ʧʨʦʮʝʩʩʳ. ɺ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʤʠ ʧʦʨʘʞʝʥʦ ʦʢʦʣʦ 2% ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʏʘʱʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʧʦʣʟʥʝʡ ʜʠʢʪʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʝʯʥʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʙʦʨʪʘʤ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʆʧʦʣʟʥʠ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʤʘʩʰʪʘʙʘʤ ʧʨʦʷʚʣʝʥʠʷ ʠ ʬʦʨʤʘʤ ʩʤʝʱʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʙʣʦʢʦʚʳʤʠ 

ʪʝʣʘʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳ ʦʧʦʣʟʥʠ-ʩʧʣʳʚʳ ʠ ʦʧʦʣʟʥʠ-ʧʦʪʦʢʠ. ʈʘʟʚʝʪʚʣʸʥʥʘʷ ʨʝʯʥʘʷ ʩʝʪʴ 

ʦʧʨʝʜʝʣʷʝʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʯʥʦʡ ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʠ. ʕʪʦʤʫ ʧʨʦʮʝʩʩʫ ʧʦʜʚʝʨʞʝʥʦ 3% 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʩʚʝʜʝʥʠʷʤ, ʩʢʦʨʦʩʪʴ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 5,0-6,0 ʤ ʚ ʛʦʜ. ʆʙʨʘʟʦʚʘʥʠʝ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʸʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʣʠʙʦ 

ʟʘʨʘʩʪʘʶʱʠʭ ʚʦʜʦʸʤʦʚ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɺʦʣʛʘ ʠ ʉʫʨʘ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʬʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,2%. 

ʂ ʯʠʩʣʫ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʢʘʨʩʪ. ʉʪʝʧʝʥʴ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʩʪʘʚʣʷʝʪ 0,08%. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʪʝʯʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʦʪʤʝʯʝʥʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʏʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ 

ʦʪʢʨʳʪʳʭ ʬʦʨʤ ʟʜʝʩʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 12 ʝʜʠʥʠʮ ʥʘ 1 ʢʤ2 ʧʣʦʱʘʜʠ ʧʦʙʝʨʝʞʴʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʧʨʦʚʝʜʸʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʦʜʚʝʨʞʝʥʳ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʄʝʩʪʘʤʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ 

ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ, ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʛʨʫʥʪʦʚ. ɺ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʦ 

ʧʦʙʝʨʝʞʴʶ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʠ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʪʤʝʯʝʥʦ ʩʚʳʰʝ 500 ʘʢʪʠʚʥʳʭ 

ʦʚʨʘʛʦʚ ʠ ʧʨʦʤʦʠʥ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ 



-92- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʛʝʦʪʝʭʥʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʦʩʥʦʚʘʥʠʡ ʠ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʦʜʥʦʡ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʘʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʙʫʨʦʚʳʝ ʩʚʘʠ,  ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ [1õ3]. ɺ ʨʘʙʦʪʘʭ [5, 6] ʧʨʠʚʦʜʠʪʩʷ 

ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʛʣʫʙʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.  

ɼʣʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʧʦʜʭʦʜʠʪ ʧʨʠʥʮʠʧ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [4] ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʙʫʨʦʚʳʭ ʩʚʘʡ. ʆʥ 

ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ: çʙʘʟʦʚʳʡ ʧʨʦʝʢʪ - ʦʧʳʪʥʘʷ ʧʣʦʱʘʜʢʘ ï ʢʦʨʨʝʢʪʠʨʦʚʢʘ  ʙʘʟʦʚʦʛʦ 

ʧʨʦʝʢʪʘè. ʆʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ  ʧʨʠʥʠʤʘʝʪʩʷ ʫʯʘʩʪʦʢ ʩʚʘʡʥʦʛʦ ʧʦʣʷ, 

ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʩʦʩʪʘʚ  ʙʘʟʦʚʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʠʟʙʝʞʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʥʳ  ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʦʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʠʧʘ ʙʫʨʦʚʳʭ ʩʚʘʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠ 

ʪʝʭʥʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ  ʪʠʧʘ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ  ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳʝ 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. ʕʪʦ: 1  ʦʜʠʥʘʢʦʚʦʩʪʴ  ʦʪʤʝʪʦʢ ʟʘʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʢʦʥʮʘ  ʠ ʚʝʨʭʘ ʩʚʘʡ; 2  

ʠʜʝʥʪʠʯʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 3   ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʚʦ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ. ʏʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ ʥʘʟʥʘʯʝʥʠʷ    

ʨʘʟʣʠʯʥʳʭ ʜʣʠʥ  ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʠʧʦʚ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʷʤ  ʥʘʟʥʘʯʝʥʠʷ ʦʪʤʝʪʦʢ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʩʚʘʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʦʢ ʫʩʠʣʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ ʉʇ 22.13330.2011 

çɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.01-83*è. 

ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ,  ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  

ʪʝʭʥʦʣʦʛʠʷʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʝʣʠʯʠʥ ʥʝʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦ ʧʷʪʝ ʠ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.  ʇʦʩʣʝʜʥʠʝ ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʘʠ (ʧʣʦʱʘʜʠ ʦʧʠʨʘʥʠʷ ʠ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ 

ʩʚʘʝ (ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʛʨʫʥʪʘ ʧʦʜ ʧʷʪʦʡ ʠ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ). 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʚ [11] ʨʘʩʩʤʦʪʨʝʥʳ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʕʈʊ) ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʰʠʨʝʥʠʡ ʠ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ, ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ, ʧʦʛʨʫʞʘʝʤʳʝ ʠʥʚʝʥʪʘʨʥʦʡ ʪʨʫʙʦʡ   ʩ 

ʪʝʨʷʝʤʳʤ ʥʘʢʦʥʝʯʥʠʢʦʤ, ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʩʘʜʥʳʭ ʪʨʫʙ ʠʣʠ ʧʨʦʭʦʜʥʳʭ 

ʰʥʝʢʦʚ (SFA), ʘ ʪʘʢʞʝ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʦʜ ʟʘʱʠʪʦʡ ʛʣʠʥʠʩʪʦʡ ʨʫʙʘʰʢʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʚʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʰʠʨʝʥʠʡ[5, 6], ʧʨʠ ʵʪʦʤ ʥʠʞʥʝʝ ʫʰʠʨʝʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʧʷʪʝ ʩʚʘʠ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʧʣʦʱʘʜʴ ʠ ʚʝʨʭʥʝʝ (ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ)  

ʨʘʙʦʪʘʶʪ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʦʨʳ, ʘ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ ʧʨʠ ʦʧʠʨʘʥʠʠ ʥʘ ʥʠʭ 

ʵʪʠʤʠ ʦʧʦʨʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʪʠʭ ʞʝ ʛʨʫʥʪʦʚ ʧʨʠ ʪʨʝʥʠʠ ʦ ʥʠʭ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ. ʇʨʘʢʪʠʢʘ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʪʘʢʠʭ ʩʚʘʡ ʧʦʢʘʟʘʣʘ ʠʭ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ  ʩʚʘʡ ʕʈʊ ʩ ʜʚʫʤʷ ʫʰʠʨʝʥʠʷʤʠ  ʚ  1,5-2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ 

ʫ ʩʚʘʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʙʝʟ ʫʰʠʨʝʥʠʡ.    

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʩʚʘʠ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ 

ʦʩʥʦʚʘʥʠʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ  (ɺʉʄ). 

 

 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʥʘʙʠʚʥʳʭ ʠʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ ʕʈʊ 

ʊʠʧʳ ʙʫʨʦʚʳʭ ʩʚʘʡ 

ʂʦʣʠʯʝʩʪʚʦ ʩʚʘʡ 

ʚ ʩʚʘʡʥʦ-

ʧʣʠʪʥʦʤ 

ʬʫʥʜʘʤʝʥʪʝ, ʰʪ. 

ɼʣʠʥʘ ʩʚʘʠ, ʧ/ʤ 

ʆʙʱʠʡ 

ʧʦʛʦʥʘʞ, 

ʤ 

ʉʪʦʠʤʦʩʪʴ 

ʧ/ʤ ʩʚʘʠ, ʨ. 

ʆʙʱʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʦʙʲʝʢʪʘ, 

ʤʣʥ.ʨ. 

2* ⱷ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ, 

ʧʦʛʨʫʞʘʝʤʳʝ ʠʥʚʝʥʪʘʨʥʦʡ 

ʪʨʫʙʦʡ ʩ ʪʝʨʷʝʤʳʤ 

125 17 2125 5000-8000 10,6-17 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -93- 

 
ʥʘʢʦʥʝʯʥʠʢʦʤ 

3* ⱷ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʩʘʜʥʳʭ 

ʪʨʫʙ ʠʣʠ ʧʨʦʭʦʜʥʳʭ 

ʰʥʝʢʦʚ 

134 17 2278 5000-8000 11,4-18,2 

4* ⱷ ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʧʦʜ ʟʘʱʠʪʦʡ 

ʛʣʠʥʠʩʪʦʡ ʨʫʙʘʰʢʠ 

146 17 2482 5000-8000 12,4-19,9 

1* ⱷ ʩʚʘʠ ʕʈʊ ʙʝʟ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʰʠʨʝʥʠʡ 
144 17 2448 3500-6000 8,6-14,7 

ʉʚʘʠ ʕʈʊ ʩ 

ʤʥʦʛʦʤʝʩʪʥʳʤʠ 

ʫʰʠʨʝʥʠʷʤʠ 

80 17 1360 3500-6000 4,8-8,2 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʙʣʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʧʦʜʪʦʧʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʪʘʤ. ʇʦʣʦʚʦʜʴʝ ʠʣʠ ʧʘʚʦʜʢʠ ʥʘʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʨʝʛʠʦʥʘʤ ʧʦʜʚʝʨʞʝʥʥʳʤ 

ʵʪʠʤ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ. ʇʦʜʪʦʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʟʜʘʥʠʷʤ ʠ 

ʩʦʦʨʫʞʝʥʠʷʤ, ʯʘʩʪʦ ʢ ʘʚʘʨʠʷʤ. ʆʥʦ ʫʥʠʯʪʦʞʘʝʪ ʧʦʩʝʚʳ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʟʨʫʰʘʶʪʩʷ ʥʘʩʳʧʠ ʜʦʨʦʞʥʳʭ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʦʣʦʪʝʥ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʫʩʪʦʝʚ ʤʦʩʪʦʚ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʢ ʨʘʟʨʫʰʝʥʠʶ ʩʘʤʠʭ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʳʭʦʜʘ ʨʝʢ ʠʟ ʙʝʨʝʛʦʚ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʠʟ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ ʕʈʊ, ʛʨʫʥʪʦʙʝʪʦʥʥʘʷ ʩʚʘʷ, Get ʪʝʭʥʦʣʦʛʠʷ, 

ʧʦʣʦʚʦʜʴʝ, ʧʘʚʦʜʦʢ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

 

Abstract 

The issue of preventing water logging of the plains is an important challenge for national 

economy related to ensuring the live activity of the inhabitants. Seasonal floods and flash floods cause 

enormous damage to regions exposed to these disasters. Water logging results in emergency situations 

in buildings and structures, often leading to accidents. It destroys crops and leads to the spread of viral 

diseases. Road and railroad bodies get ruined. The resulting landslide processes lead to the destruction 

of bridge abutments and eventually to the destruction of the structures themselves. The article presents 

an option for preventing river flowages by means of a geotechnical method. 

Keywords: DPT bored injection pile, soil-concrete pile, Jet technology , seasonal flood, flash 

flood, bearing capacity. 

 

ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʘʚʦʜʢʦʚʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʗʢʫʪʠʷ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ɻʋ ʄʏʉ ʈʌ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʩʦʚʦʢʫʧʥʳʡ ʫʱʝʨʙ 

ʦʪ ʧʘʚʦʜʢʘ ʚ ʗʢʫʪʠʠ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 2018 ʛʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʘʜʘʣʦ ʩʚʳʰʝ 5,3 

ʪʳʩ. ʞʠʪʝʣʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʝʚʳʩʠʣ 1,4 ʤʣʨʜ ʨʫʙʣʝʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʚ ʭʦʜʝ ʚʝʩʝʥʥʝʛʦ ʠ 

ʣʝʪʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʧʦʩʪʨʘʜʘʣʦ 63 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘ ʚ 15 ʫʣʫʩʘʭ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʘʛʝʥʪʩʪʚʘ 

ʃʘʡʬ, ʵʢʩʧʝʨʪʳ ʄʏʉ ʈʌ ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʜʪʦʧʣʝʥʥʳʤʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪ ʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʆʙʴ, ʢʦʪʦʨʘʷ ʠ ʛʨʦʟʠʪ 

ʚʳʡʪʠ ʠʟ ʙʝʨʝʛʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʦʥʫ ʟʘʪʦʧʣʝʥʠʷ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʂʫʨʛʘʥ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʥʘ ʨʝʢʝ 

ʊʦʙʦʣ, ʠ ʆʨʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʫ ʨʝʢ ʆʨʴ ʠ ʋʨʘʣ.  ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʩʢʦʧʣʝʥʠʷ ʩʥʝʛʘ ʚʦ ʚʨʝʤʷ 

ʪʘʷʥʠʷ ʣʴʜʦʚ ʫʨʦʚʝʥʴ ʚʦʜʳ ʥʘ ʨʝʢʘʭ ʋʨʘʣʘ ʤʦʞʝʪ ʧʦʜʥʷʪʴʩʷ ʥʘ ʧʷʪʴ-ʚʦʩʝʤʴ ʤʝʪʨʦʚ, ʯʪʦ 

ʧʨʠʚʝʜʸʪ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʛʦʨʦʜʦʚ,  ʦʪʤʝʯʘʶʪ ʵʢʩʧʝʨʪʳ ʄʠʥʧʨʠʨʦʜʳ. ɺ ʟʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ 

ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʠ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʉʠʙʠʨʠ: ʀʨʢʫʪʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ɸʥʛʘʨʳ, 

ʅʦʚʦʩʠʙʠʨʩʢ, ʩʪʦʷʱʠʡ ʥʘ ʆʙʠ, ʠ ʩʪʦʣʠʮʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ɹʘʨʥʘʫʣ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʢʘʭ 

ɹʘʨʥʘʫʣʢʘ.  ʆʙʴ ʚʦ ʚʨʝʤʷ ʧʘʚʦʜʢʘ ʤʦʞʝʪ ʧʦʜʥʷʪʴʩʷ ʥʘ ʜʚʘ ʤʝʪʨʘ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʧʦʜʪʦʧʣʝʥʠʶ 

ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ɹʘʨʥʘʫʣʘ,  ʦʪʤʝʯʘʶʪ ʚ ɻʋ ʄʏʉ ʈʌ ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ.ʇʨʦʣʠʚʥʳʝ ʜʦʞʜʠ 

ʚ 27 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʜʝʣʘʣʠ ʤʥʦʛʦ ʙʝʜ ï ʧʦʜʪʦʧʣʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -95- 

 

ʧʦʯʪʠ 2,8 ʪʳʩʷʯʠ ʞʠʣʳʭ ʜʦʤʦʚ, 16 ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ 13 ʤʦʩʪʦʚ. ɾʠʪʝʣʠ ʛʦʨʦʜʘ 

ʊʫʣʫʥ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʩʥʠʤʘʣʠ ʥʘ ʚʠʜʝʦ ʧʦʩʣʝʜʩʪʚʠʷ 

ʤʘʩʰʪʘʙʥʦʛʦ ʥʘʚʦʜʥʝʥʠʷ, ʩʣʫʯʠʚʰʝʛʦʩʷ ʠʟ-ʟʘ ʚʳʰʝʜʰʝʡ ʠʟ ʙʝʨʝʛʦʚ ʨʝʢʠ ʀʠ.ʄʘʩʰʪʘʙʳ 

ʢʘʪʘʩʪʨʦʬʳ ʙʳʣʠ ʫʞʘʩʥʳʤʠ. ʇʘʚʦʜʦʢ ʥʘʯʘʣʩʷ ʚ ʨʝʛʠʦʥʝ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ. ʀʟ ʙʝʨʝʛʦʚ 

ʚʳʰʣʠ ʨʝʢʠ ʋʜʘ ʠ ɹʦʣʴʰʘʷ ɹʝʣʘʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʚʚʝʜʝʥ ʨʝʞʠʤ ʏʉ.ʇʦ ʜʘʥʥʳʤ 

ʦʙʣʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʏʉ ʥʘ ʫʪʨʦ 28 ʠʶʥʷ, ʟʘʪʦʧʣʝʥʳ ʧʦʯʪʠ 2,4 ʪʳʩʷʯʠ ʞʠʣʳʭ ʜʦʤʦʚ ʚ 20 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʵʚʘʢʫʠʨʦʚʘʥʳ ʦʢʦʣʦ 850 ʯʝʣʦʚʝʢ.28 ʠʶʥʷ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ  ʄʏʉ ʥʘʯʘʣʦ 

ʵʚʘʢʫʘʮʠʶ ʛʦʨʦʜʘ ʊʫʣʫʥ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ. ɺ ʚʝʜʦʤʩʪʚʝ ʩʦʦʙʱʠʣʠ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʢʝ ʀʷ ʠʟ-ʟʘ ʜʦʞʜʝʡ ʧʨʝʚʳʩʠʣ 946 ʩʘʥʪʠʤʝʪʨʦʚ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʦʪʤʝʪʢʝ ʚ 700 

ʩʘʥʪʠʤʝʪʨʦʚ.ʀʟ-ʟʘ ʧʨʦʣʠʚʥʳʭ ʜʦʞʜʝʡ ʚ 27 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʘʣʠʩʴ 

ʧʦʜʪʦʧʣʝʥʥʳʤʠ ʧʦʯʪʠ 2,8 ʪʳʩʷʯʠ ʞʠʣʳʭ ʜʦʤʦʚ, 16 ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ 13 ʤʦʩʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘʚʦʜʥʝʥʠʡ 

ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʧʦ ʬʘʢʪʫ ʟʘʪʦʧʣʝʥʠʡ 

ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦʟʚʦʜʷʪʩʷ ʚʨʝʤʝʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʜʘʤʙʳ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ 

ʤʝʰʢʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʧʝʩʢʦʤ.ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʫʩʪʨʘʠʚʘʶʪʩʷ ʦʛʨʘʞʜʝʥʠʷ ʧʨʦʩʪʦ ʠʟ 

ʟʘʧʦʣʥʝʥʥʳʭ ʛʨʫʥʪʦʤ ʤʝʰʢʦʚ. ʅʦ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʩʣʫʞʘʪ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʧʘʚʦʜʢʘ. 

  

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʛʨʫʥʪʦʙʝʪʦʥʥʦʡ ʩʚʘʠ (ɻɹʉ). 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ SFA (ʅʇʐ) ʧʦ ʛʨʫʥʪʦʮʝʤʝʥʪʥʦʤʫ ʦʩʥʦʚʘʥʠʶ Fd1:  1 ï 

ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʡ ʤʘʩʩʠʚ,  2 ï ʩʚʘʷ SFA (ʅʇʐ) 



-96- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ SFA (ʅʇʐ) ʩʦʚʤʝʩʪʥʦ ʩ  ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʤ ʤʘʩʩʠʚʦʤ 

ʧʦ ʛʨʫʥʪʫ (ʛʨʫʥʪʦʙʝʪʦʥʥʳʝ ʩʚʘʠ (ɻɹʉ): 1 ï ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʡ ʤʘʩʩʠʚ, 2 ï ʩʚʘʷ SFA (ʅʇʐ) 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʠʟ ʥʦʚʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ  ʟʘʪʦʧʣʝʥʠʡ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜʘ ʨʝʢ ʠʟ ʩʚʦʠʭ ʙʝʨʝʛʦʚ. 

ʆʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʨʘʟʫ ʪʨʝʭ ʪʝʭʥʦʣʦʛʠʡ: 1. Get-

ʪʝʭʥʦʣʦʛʠʷ ï ʫʩʪʨʦʡʩʪʚʦ ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʭ ʩʚʘʡ ʩʦʛʣʘʩʥʦ çʉʇ 291.1325800.2017 ʂʦʥʩʪʨʫʢʮʠʠ 

ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʝ ʘʨʤʠʨʦʚʘʥʥʳʝ. ʇʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʄʦʩʢʚʘ. 2017è;2. ʊʝʭʥʦʣʦʛʠʷ SFA ï

ʫʩʪʨʦʡʩʪʚʦ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʩ ʧʦʤʦʱʴʶ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʭʦʜʥʳʭ ʰʥʝʢʦʚ (ʅʇʐ) ʚ 

ʪʝʣʝ ʛʨʫʥʪʦʮʝʤʝʥʪʥʦʛʦ  ʤʘʩʩʠʚʘ ʚʜʦʣʴ ʝʛʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 300 

ʤʤ; 3. ʈʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ.  

ʕʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʢʠʡ ʵʬʬʝʢʪ ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ  ʚʥʝʜʨʝʥʠʶ ʝʛʦ ʚ ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʡ ʤʘʩʩʠʚ. ʊʝʤ ʩʘʤʳʤ ʧʨʦʠʟʦʡʜʝʪ  ʙʦʣʝʝ ʧʦʣʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ [5, 6, 7, 8, 9, 10-18]. 

ʂ ʩʦʚʨʝʤʝʥʥʦʤʫ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ [1-4]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ  ʵʪʦ ʦʧʨʘʚʜʘʥʦ. ʏʘʩʪʦ ʥʝʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ ʧʨʦʝʢʪʥʳʭ 

ʟʥʘʯʝʥʠʡ  ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʧʨʠʤʝʥʷʷʩʫʱʝʩʪʚʫʶʱʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ.  ʀʩʧʦʣʴʟʫʷ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʤʝʩʪʥʦ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʟʘʛʣʫʙʣʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ  ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ 

ʚʦʟʥʠʢʘʶʱʠʭ ʢʘʢ ʚʦʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ  ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ  ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʟʘʛʣʫʙʣʝʥʥʫʶ  

ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ï ʛʨʫʥʪʦʙʝʪʦʥʥʫʶ ʩʚʘʶ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʨʫʥʪʦʙʝʪʦʥʥʦʡ ʩʚʘʠ. ɿʘʛʣʫʙʣʝʥʥʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ï 

ʛʨʫʥʪʦʙʝʪʦʥʥʘʷ ʩʚʘʷ (ɻɹʉ) ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. 1 ʙ ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ  ʠʤʝʝʪ ʩʣʦʞʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʅʝʩʫʱʠʤ ʵʣʝʤʝʥʪʦʤ ʩʣʫʞʠʪ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʘʷ ʠ ʘʨʤʠʨʦʚʘʥʥʘʷ ʩʚʘʷ SFA (ʅʇʐ)(ʧʦʟ. 3). ɽʝ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʬʨʠʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʮʝʤʝʥʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʩʤ. ʧʦʟ. 

1 ʨʠʩ.2). ʂʨʦʤʝ ʪʦʛʦ ʩʚʘʷ SFA (ʅʇʐ) ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʤ  ʤʘʩʩʠʚʦʤ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʩʚʘʷ ʪʨʝʥʠʷ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʛʨʫʥʪʦʤ (ʩʤ. ʨʠʩ. 3).  

ɻʨʫʥʪʦʙʝʪʦʥʥʳʝ ʩʚʘʠ (ɻɹʉ)  ʢʨʦʤʝ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʱʝ ʧʦ ʜʨʫʛʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʢʘʢ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʘʷ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ ʨʘʚʥʠʥʥʳʭ ʨʝʢ 

ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ, ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʘ ʪʘʢʞʝ ʥʘʩʳʧʝʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʛʨʫʥʪʦʚʳʭ ʜʘʤʙ ʚ ʪʝʭ ʞʝ ʨʝʛʠʦʥʘʭ. ʇʨʠ ʵʪʦʤ  ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʧʨʦʪʠʚ ʵʨʦʟʠʠ ʛʨʫʥʪʘ ʙʝʨʝʛʘ ʨʫʩʣʘ (ʧʦʟ.4 ʨʠʩ.4)  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʣʦʰʥʦʡ ʰʧʫʥʪ (ʧʦʟ.1 ʨʠʩ. 4), ʟʘ 

ʢʦʪʦʨʳʤ ʚʦʟʚʦʜʠʪʩʷ ʤʦʥʦʣʠʪʥʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʫʛʦʣʢʦʚʘʷ ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ (ʧʦʟ.2 ʨʠʩ. 4) ʥʘ 
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ʩʚʘʡʥʦʤ ʦʩʥʦʚʘʥʠʠ ʠʟ ɻɹʉ (ʧʦʟ.3 ʨʠʩ. 3). ʇʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʪʝʥʳ 

ʜʦʣʞʥʘ ʙʳʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 0,5 ʤʝʪʨʘ ʚʳʰʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʠ ʨʘʟʣʠʚʘ ʨʝʢʠ, 

ʧʨʠʥʠʤʘʝʤʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ GET 2 ʩʚʘʡʥʦʝ 

ʦʩʥʦʚʘʥʠʝ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʟʘʚʝʩʫ ʠʟ ʙʫʨʦʩʝʢʫʱʠʭʩʷ 

ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʭ ʩʚʘʡ. ʇʨʠ ʨʘʟʣʠʚʝ ʨʝʢ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, 

ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʨʠʩ. 4 ʫʩʪʨʘʠʚʘʝʪʩʷ ʪʘʢʞʝ ʚʜʦʣʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʙʝʨʝʛʘ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʦʡ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʳ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʝʢʠ ʦʪ 

ʧʝʨʝʣʠʚʘʥʠʷ, ʥʦ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʦʜʳ ʟʘ ʧʨʝʜʝʣʳ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʳ. 

ʋʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʜʘʤʙ ʠ ʥʘʩʳʧʝʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʩʠʣʠʪʴ ʧʦ ʵʪʦʡ ʞʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɺʳʚʦʜʳ: 

1. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʣʠʚʘ ʨʘʚʥʠʥʥʳʭ ʨʝʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʥʘʨʦʜʦʭʦʟʷʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʬʦʨʪʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʞʠʚʫʱʠʭ ʥʘ ʟʘʪʘʧʣʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʣʶʜʝʡ. 

2. ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʙʝʟʘʚʘʨʠʡʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʨʘʟʣʠʚʘʶʱʠʝʩʷ ʨʝʢʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

3. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʦʡ ʮʝʣʝʩʩʦʦʙʨʘʟʥʦʩʪʴʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ. 

 

  
ʈʠʩ. 4 ʉʭʝʤʘ ʫʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ ʨʘʟʣʠʚʘʶʱʠʭʩʷ ʨʝʢ: 1 ï ʩʧʣʦʰʥʦʡ ʰʧʫʥʪ, 2 ï ʫʛʦʣʢʦʚʘʷ ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ, 3 ï 

ʩʚʘʡʥʦʝ ʦʩʥʦʚʘʥʠʝ ʠʟ ɻɹʉ ʢʘʢ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʟʘʚʝʩʘ, 4 ï ʨʫʩʣʦ ʨʝʢʠ 
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ɸʥʥʦʪʘʮʠʷ 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʥʘʩʳʧʝʡ ʛʦʨʦʜʩʢʠʭ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʜʦʨʦʛ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʘʢʪʫʘʣʴʥʳ ʚʦʧʨʦʩʳ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʦʪʨʘʩʣʴ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʵʪʫ ʛʝʦʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʩʧʦʩʦʙʳ 

ʘʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʚʦʡ ʥʘʩʳʧʠ, ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʩʚʘʡʥʳʤ ʧʦʣʝʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʩʚʘʷʤʠ, 

ʱʝʙʝʥʦʯʥʳʤʠ ʩʚʘʷʤʠ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -99- 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʨʦʜʩʢʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʜʦʨʦʛʠ, ʩʚʘʡʥʦʝ ʧʦʣʝ, ʛʝʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ (ʪʢʘʥʳʡ ʛʝʦʪʝʢʩʪʠʣʴ, ʛʝʦʩʝʪʢʠ), ʘʨʤʦʥʘʩʳʧʴ, ʱʝʙʸʥʦʯʥʳʝ ʩʚʘʠ. 

 

Abstract 

Ensuring the reliability and durability of urban highway body foundations is an important 

geotechnical task. For the purposes of ensuring trouble-free urban traffic, the issues of increasing their 

bearing capacity and stability are of immediate interest. Currently, there are various technologies and 

materials in the industry that can solve this geotechnical issue. For this purpose, methods of reinforcing 

the dirt fill body, reinforcing the foundation with a pile field, reinforced concrete piles, gravel piles or 

combined methods can be applied. 

Keywords: urban highways, pile field, geosynthetics (woven geotextile, geomesh), reinforced 

embankment, gravel piles. 

 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʸʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʩʚʦʝʥʠʝʤ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʥʦʚʴ 

ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʩʪʘʨʘʣʠʩʴ ʦʙʭʦʜʠʪʴ ʩʪʦʨʦʥʦʡ. ɺ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʛʦʨʦʜʘʭ ʟʘʩʪʨʘʠʚʘʶʪʩʷ ʥʦʚʳʝ ʤʠʢʨʦʨʘʡʦʥʳ. ɿʘʯʘʩʪʫʶ ʦʩʪʘʶʪʩʷ ʣʠʰʴ ʫʯʘʩʪʢʠ, 

ʛʜʝ ʚ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʶʪ ʩʣʘʙʳʝ ʠʣʠ ʧʨʦʩʘʜʦʯʥʳʝ ʛʨʫʥʪʳ, ʘ ʪʘʢʞʝ ʚʝʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ 

ʦʚʨʘʛʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʩʳʧʘʥʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ, ʪʘʢʞʝ 

ʥʝ ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1-9, 10-21]. 

ɺʩʝ ʥʦʚʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ʥʫʞʜʘʶʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʩ ʮʝʥʪʨʦʤ ʠ 

ʜʨʫʛʠʤʠ ʞʠʣʳʤʠ ʨʘʡʦʥʘʤʠ ʛʦʨʦʜʦʚ. ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʜʦʨʦʛʠ ʢʘʢ ʨʘʟ ʠ ʚʳʧʦʣʥʷʶʪ ʵʪʫ ʬʫʥʢʮʠʶ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ  ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ ʦʩʘʜʦʢ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭʩʷ ʧʨʦʝʢʪʦʚ: 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʧʦ ʫʣ. ʅʠʢʦʣʘʷ ʈʦʞʜʝʩʪʚʝʥʩʢʦʛʦ ʚ ʛ. ʏʝʙʦʢʩʘʨʳè. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʭʥʦʛʝʥʥʦʠʟʤʝʥʝʥʥʫʶ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʟʘʩʳʧʢʠ ʦʚʨʘʛʦʚ, 

ʧʨʦʢʣʘʜʢʠ ʣʠʚʥʝʚʦʡ ʠ ʜʨʝʥʘʞʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. ʈʝʣʴʝʬ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʜʦʨʦʛʠ ʪʘʢ ʞʝ ʦʯʝʥʴ 

ʩʣʦʞʥʳʡ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʦʪ 95,4 ʜʦ 107,1ʤʧʦ ʜʥʠʱʘʤ 

ʦʚʨʘʛʦʚ ʠ 108,6 ï 105,1ʤ ʧʦ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʧʘʩʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʚʠʜʝ:1. ʆʧʦʣʟʥʝʚʳʭʧʨʦʮʝʩʩʦʚ ʧʦ ʙʦʨʪʘʤ ʦʚʨʘʛʦʚ; 2. ʉʫʬʬʦʟʠʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʳʭ 

ʧʨʦʚʘʣʦʚ; 3. ʆʚʨʘʞʥʦʡ ʵʨʦʟʠʠ; 4. ʉʘʤʦʫʧʣʦʪʥʝʥʠʝ ʥʝʫʧʣʦʪʥʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʚ ʥʘʩʳʧʥʳʭ 

ʛʨʫʥʪʘʭ; 5. ʊʝʭʥʦʛʝʥʥʦʝ ʧʦʜʪʦʧʣʝʥʠʝ ʟʘʩʪʨʘʠʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ; 6. ʇʦʣʟʫʯʝʩʪʴ ʥʘʩʳʧʥʳʭ 

ʛʨʫʥʪʦʚ; 7. ʇʨʦʩʘʜʦʯʥʦʩʪʴ ʛʨʫʥʪʦʚ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʷʚʣʷʶʪʩʷ:  1. 

ʂʘʪʝʛʦʨʠʷ ʜʦʨʦʛʠ ï ʤʘʛʠʩʪʨʘʣʴʥʘʷ ʜʦʨʦʛʘ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʧʝʰʝʭʦʜʥʳʤʠ ʪʨʦʪʫʘʨʘʤʠ;2. 

ʊʠʧ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ï ʢʘʧʠʪʘʣʴʥʳʡ ʩʦʛʣʘʩʥʦ ʉʇ 34.13330.2014 çɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠè 

(ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.05.02-85*), ʰʠʨʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ 16,0 ʤ (ʜʦ 23,0 ʤ ʥʘ 

ʩʲʝʟʜʘʭ);                          3. ʐʠʨʠʥʘ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʧʦ ʚʝʨʭʫ ʦʪ 27,0 ʜʦ 35,0 ʤ;4. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʥʘʩʳʧʠ ʜʦ 23,4 ʤ ʧʦ ʦʩʠ ʠ 27,0ʤʜʦ ʥʠʟʘ ʦʪʢʦʩʘ; ʟʘʣʦʞʝʥʠʝ ʦʪʢʦʩʦʚ: 

1:1,5 (ʜʦ 6,0ʤ ʦʪ ʚʝʨʭʘ); 1:1,75 (ʜʦ 12,0ʤ ʦʪ ʚʝʨʭʘ); 1:2,0 (ʜʦ 18,0ʤ ʦʪ ʚʝʨʭʘ); 1:2,5 (ʙʦʣʝʝ 

18,0ʤ ʦʪ ʚʝʨʭʘ) ʩʦʛʣʘʩʥʦ ʉʇ 78.13330.2012 . 

ʊʘʙʣʠʮʘ 1 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʣʦʷ ʄʘʪʝʨʠʘʣ ʩʣʦʷ 
ʊʦʣʱʠʥʘ ʩʣʦʷ, 

ʤ 

ɺʝʨʭʥʠʡ ʩʣʦʡ ʧʦʢʨʳʪʠʷ 
ɻʦʨʷʯʠʡ ʧʣʦʪʥʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʪʠʧʘ ɹ 

ʤʘʨʢʠ I 
0,05 

ʅʠʞʥʠʡ ʩʣʦʡ ʧʦʢʨʳʪʠʷ 
ɻʦʨʷʯʠʡ ʧʦʨʠʩʪʳʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʤʘʨʢʠ 

II 
0,07 

ɺʝʨʭʥʠʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ ʏʝʨʥʳʡ ʱʝʙʝʥʴ 0,30 



-100- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʠʞʥʠʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ 
ʌʨʘʢʮʠʦʥʥʳʡ ʱʝʙʝʥʴ (ʬʨ. 40-70) ʄ800 ʩ ʨʘʩʢʣʠʥʮʦʚʢʦʡ 

ʤʝʣʢʠʤ ʱʝʙʥʝʤ (ʬʨ.10-20) 
0,30 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʣʦʡʢʘ ɻʝʦʪʝʢʩʪʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ çɼʦʨʥʠʪè - 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ ʇʝʩʦʢ ʤʝʣʢʠʡ ʩ Kʬ> 1 ʤ/ʩʫʪ 0,50 

ʋʧʣʦʪʥʸʥʥʳʡ ʛʨʫʥʪ ʦʩʥʦʚʘʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʩʫʤʤʘʨʥʘʷ ʪʦʣʱʠʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʸʚ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʩʦʩʪʘʚʣʷʝʪ 

1,22ʤ. 

ʏʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʳʧʠ ʚʳʧʦʣʥʝʥ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ PLAXɯS 2D ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʜʘʣʝʝ - ʄʂʕ). 

ʇʨʠʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ (ʄʂʕ) ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʪʘʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʢʘʢ: ʉʇ 16.13330.2012 çʀʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʡ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè (ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 22-02-

2003) ʠ ʆɼʄ 218.2.006-2010 çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ 

(ʦʪʢʦʩʦʚ) ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʦʣʟʥʝʚʳʭ ʜʘʚʣʝʥʠʡ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛè. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʨʫʥʪʦʚʳʡ ʤʘʩʩʠʚ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʝʪʴ 6 ʫʟʣʦʚʳʭ 

ʪʨʝʫʛʦʣʴʥʳʭ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ(ʂʕ), ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʚʩʝʭ ʫʟʣʘʭ, ʘ ʥʘʧʨʷʞʝʥʠʷ (ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʤʝʪʦʜʫ ʂ.ʊʝʨʮʘʛʠ) ï ʚ ʪʨʝʭ ʪʦʯʢʘʭ. 
ʊʨʘʥʩʧʦʨʪʥʘʷ ʥʘʛʨʫʟʢʘ, ʫʯʠʪʳʚʘʝʤʘʷ ʚ ʨʘʩʯʝʪʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʳʧʠ ï 45,0 ʢʅ/ʤ2, 

ʧʨʠʥʷʪʘ ʧʦ ɻʆʉʊ ʈ 52748-2007 çʅʦʨʤʘʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ ʠ 
ʛʘʙʘʨʠʪʳ ʧʨʠʙʣʠʞʝʥʠʷè, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʰʠʨʠʥʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. ʉʦʛʣʘʩʥʦ 
ʧ.4.3.2 ɻʆʉʊ 32960-2014 çɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʦʨʤʘʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, 
ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷè ʧʨʠ ʨʘʩʯʝʪʘʭ ʦʩʘʜʢʠ ʥʘʩʳʧʠ ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʥʦʡ ʧʦʜʚʠʞʥʦʡ 
ʥʘʛʨʫʟʢʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʘʛʨʫʟʢʫ ɸʂ, ʧʨʠʚʝʜʝʥʥʫʶ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʨʘʚʥʦʤʝʨʥʦ 
ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʝ qɸʂ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʢʇʘ: qɸʂ = (7,4 Ā n / Bɿʇ) Ā K =13,36, ʛʜʝ n  
ʯʠʩʣʦ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ; Bɿʇ  ʰʠʨʠʥʘ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʧʦʚʝʨʭʫ, ʤ; ʂ  ʢʣʘʩʩ ʥʘʛʨʫʟʢʠ ɸʂ. 

ʈʝʣʴʝʬ ʏʫʚʘʰʩʢʦʡ  ʈʝʩʧʫʙʣʠʢʠ ʩʠʣʴʥʦ ʠʟʨʝʟʘʥ ʦʚʨʘʛʘʤʠ ʚ ʩʚʷʟʠ ʩ ʥʝʧʨʝʢʨʘʱʘʶʱʠʤʠʩʷ 
ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʦʛʨʦʤʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʛʨʫʥʪʘ ʜʣʷ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʝʡ, ʧʦʵʪʦʤʫ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʪʩʳʧʢʠ ʥʘʩʳʧʝʡ ʧʨʠʤʝʥʷʶʪ 
ʧʝʩʦʢ, ʢʦʪʦʨʳʡ ʚ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʜʦʙʳʚʘʶʪ ʥʘ ʙʝʨʝʛʘʭ ɺʦʣʛʠ. ʆʪʩʳʧʢʘ ʥʘʩʳʧʝʡ 
ʧʝʨʝʤʝʥʥʦʡ ʚʳʩʦʪʳ (ʦʪ 0 ʜʦ 23,0 ʤ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 
ʆʪʩʳʧʢʫ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʣʦʡʥʦ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ʢʘʞʜʦʛʦ ʩʣʦʷ. ʊʘʢ ʞʝ ʥʫʞʥʦ ʫʯʝʩʪʴ 
ʜʦʫʧʣʦʪʥʝʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʠ ʥʠʞʥʠʭ ʩʣʦʸʚ ʦʪ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʥʘʛʨʫʟʢʠ ʩʘʤʦʡ ʥʘʩʳʧʠ. 
ʇʝʨʠʦʜ ʢʦʥʩʦʣʠʜʘʮʠʠ ʵʪʦʡ ʥʘʩʳʧʠ  ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ. ʏʪʦ ʥʝʜʦʧʫʩʪʠʤʦ ʜʦʣʛʦ 
ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʢʦʨʝʡʰʝʛʦ ʚʚʦʜʘ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʊʘʢʞʝ 
ʥʝʚʦʟʤʦʞʥʦ ʚ ʧʝʨʠʦʜ ʢʦʥʩʦʣʠʜʘʮʠʠ ʜʦʙʠʪʴʩʷ ʧʦʣʥʳʭ ʦʩʘʜʦʢ ʠ ʜʝʬʦʨʤʘʮʠʡ ʥʘʩʳʧʠ. ʇʦʣʝʟʥʘʷ 
ʥʘʛʨʫʟʢʘ ʦʪ ʧʨʦʝʟʞʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ.  ʅʘ ʨʠʩ. 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʵʧʶʨʳ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘʩʳʧʠ ʠ ʩʫʤʤʘʨʥʘʷ ʜʝʬʦʨʤʘʮʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʕʧʶʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʥʘ ʢʦʩʦʛʦʨʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -101- 

 

 

 
ʈʠʩʫʥʦʢ 2. ʉʫʤʤʘʨʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʩʥʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʥʘʩʳʧʠ. 

 

ʋʢʨʝʧʣʝʥʠʝ ʥʘʩʳʧʠ ʧʦʣʫʦʙʦʡʤʘʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʨʤʠʨʦʚʘʥʠʝ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ 

ʧʦʤʦʱʴʶ ʛʝʦʩʝʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ(ʪʢʘʥʦʛʦ ʛʝʦʪʝʢʩʪʠʣʷ, ʛʝʦʩʝʪʢʠ, ʧʣʦʩʢʦʡ ʛʝʦʨʝʰʝʪʢʠ ʠ 

ʠʭ ʢʦʤʧʦʟʠʮʠʡ)ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʨʘʩʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 30,0 ʢʅ/ʤ.ɸʨʤʠʨʫʷ ʥʘʩʳʧʴ 

ʩʣʦʷʤʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʠ ʫʧʣʦʪʥʝʥʥʳʤ ʛʨʫʥʪʦʤ ʤʳ ʧʦʣʫʯʘʝʤ ï 

ʘʨʤʦʛʨʫʥʪ. ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʩʣʦʡʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ, ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʧʦʩʪʨʦʝʥ 

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ IndorCad, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʘʜʳʚʘʪʴ ʠ ʚʳʩʯʠʪʳʚʘʪʴ ʦʙʲʸʤ 

ʪʨʝʙʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 3. ɸʨʤʦʥʘʩʳʧʴ. 

 

ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʥʘʛʨʫʟʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʚʝʩʘ ʠ ʧʨʦʝʟʞʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʦʚ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ ʧʦ ʚʩʝʤʫ ʪʝʣʫ 

ʥʘʩʳʧʠ. 

ʋʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʠʟ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʷʷ ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʣʦʥʥʳʝ 

ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʥʘʩʳʧʠ ʜʦʩʪʠʛʘʝʪʩʷ ʫʢʣʘʜʢʦʡ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ 

ʦʙʦʡʤ ʠʣʠ ʧʦʣʫʦʙʦʡʤ ʩ ʟʘʚʦʨʦʪʘʤʠ ʥʘ 3,0 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʘʨʤʠʨʦʚʘʥʥʳʝ ʩʣʦʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʦʧʝʨʝʯʥʦʝ ʨʘʩʪʷʞʝʥʠʝ. ʇʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʘʟʨʳʚ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪ 300 ʚ 

ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʜʦ 600 ʢʇʘ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʥʘʩʳʧʠ.  

ɿʘʤʝʥʘ ʩʣʘʙʦʛʦʩʣʦʷ ʚ ʦʩʥʦʚʘʥʠʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʳʧʠ.  ʅʦ ʚ ʫʩʣʦʚʠʷʭ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʪʣʦʚʘʥʦʚ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʜʨʝʥʠʨʫʶʱʠʭ ʩʚʘʡ ʧʦʟʚʦʣʷʝʪ ʦʪʚʝʩʪʠ ʠʟʣʠʰʝʢ 

ʚʣʘʛʠ ʠʟ ʧʝʨʝʫʚʣʘʞʥʸʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ. ʆʜʥʘʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʨʘʙʦʪ ʥʫʞʥʦ ʥʝ 

ʟʘʙʳʚʘʪʴ ʧʨʦ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʫʞʥʦ ʫʯʝʩʪʴ 

ʥʘʣʠʯʠʝ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʘʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʠʭ ʬʫʥʜʘʤʝʥʪʦʚ.  



-102- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʴ ʨʘʩʯʝʪʥʦʡ ʦʩʘʜʢʠ ʘʨʤʦʥʘʩʳʧʠ ʠ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩ ʱʝʙʝʥʦʯʥʳʤʠ ʩʚʘʷʤʠ ʚ ʚʠʜʝ ʩʝʪʠ ʂʕ 

 

ʇʨʠʤʝʥʝʥʠʝ ʱʝʙʝʥʦʯʥʳʭ ʩʚʘʡ ʨʘʮʠʦʥʘʣʴʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʘʨʤʦʥʘʩʳʧʴʶ (ʨʠʩ.4), ʟʘ 

ʩʯʸʪ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʝʝ ʧʨʦʯʥʦʛʦ ʛʝʦʪʝʢʩʪʠʣʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ 

ʰʘʛʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʯʸʪ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ. 

ɺʳʚʦʜʳ: 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʢʨʫʧʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʩʣʘʙʳʭ ʦʩʥʦʚʘʥʠʷʭ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʦʩʘʜʦʢ ʧʦʩʣʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ 

ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ 

ʚʳʧʦʣʥʷʪʴ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʤʥʦʞʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʠ ʫʜʠʚʠʪʝʣʴʥʳʭ ʤʦʩʪʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʟʘʩʣʫʞʝʥʥʦ ʷʚʣʷʝʪʩʷ ɽʢʘʪʝʨʠʥʛʦʬʩʢʠʡ ʤʦʩʪ ï ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʜʥʦʧʨʦʣʝʪʥʳʡ 

ʨʘʟʚʦʜʥʦʡ ʤʦʩʪ ʛʦʨʦʜʘ ʥʘ ʅʝʚʝ. ʈʝʜʢʦʡ ʷʚʣʷʣʘʩʴ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʝʛʦ ʧʨʦʣʸʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦ 

ʩʠʩʪʝʤʝ ʐʝʨʮʝʨʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʘ ʠʩʪʦʨʠʷ ʤʦʩʪʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʘʨʭʠʪʝʢʪʫʨʥʳʡ 

ʦʙʣʠʢ, ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʝʛʦ ʧʨʦʣʝʪʦʚ ʠ ʨʘʟʚʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʧʦʪʝʨʶ ʠʤ ʩʪʘʪʫʩʘ ʨʘʟʚʦʜʥʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʚʦʜʥʦʡ ʤʦʩʪ, ʦʪʢʘʪʥʦ-ʨʘʩʢʨʳʚʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʐʝʨʮʝʨʘ, 

ʧʨʦʪʠʚʦʚʝʩ, ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʝʪ, ʤʦʩʪʦʩʪʨʦʝʥʠʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

 

Abstract 

There are many unique and amazing bridges in St. Petersburg. One of these is deservedly the 

Ekaterinhofsky Bridge ï it was the first and only single-span drawbridge of the city on the Neva River. 

The design of its spans, developed according to the Scherzer system, was also rare. This article 
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describes the history of the bridge, analyzes the architectural appearance, examines the design features 

of its spans and draw mechanisms, and identifies the factors that influenced the loss of its drawbridge 

status. 

Keywords: drawbridge, sliding-opening system, Scherzer system, counterweight, drawbridge, 

bridge construction, St. Petersburg. 

 

ʀʩʪʦʨʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɺ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʚ 1904 ʛʦʜʫ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʚʠʪʠʠ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʦʨʪʘ ʠ ɻʫʪʫʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʥ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ. ʇʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʜʥʷʪʴ ʦʩʪʨʦʚ ʜʦ ʜʚʫʭ ʩʘʞʝʥʝʡ (4,27 ʤ) ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʟʘʤʦʩʪʠʪʴ ʝʛʦ ʫʣʠʮʳ, ʥʘʙʝʨʝʞʥʳʝ, ʦʙʦʨʫʜʦʚʘʪʴ ʧʦ ʧʨʠʤʝʨʫ ʈʠʞʩʢʦʛʦ ʠ 

ɺʠʥʜʘʚʩʢʦʛʦ ʧʦʨʪʦʚ, ʧʦʩʪʨʦʠʪʴ ʪʦʨʛʦʚʳʝ ʢʚʘʨʪʘʣʳ [1]. ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʚʷʟʠ ʤʘʪʝʨʠʢʦʚʦʡ 

ʯʘʩʪʠ ʛʦʨʦʜʘ ï ɹʝʟʳʤʷʥʥʦʛʦ ʦʩʪʨʦʚʘ ï ʩ ʥʦʚʳʤ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʘʡʦʥʦʤ 

ʪʨʝʙʦʚʘʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɽʢʘʪʝʨʠʥʛʦʬʢʫ ʥʘ ʈʠʞʩʢʦʤ ʧʨʦʩʧʝʢʪʝ. 

ʇʨʦʝʢʪ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʦʡ çʐʝʨʮʝʨ ʠ ʂÁè (çThe 

Sherzer Rolling Lift Bridge Companyè), ʥʦ ʙʳʣ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʠʟ 

ʧʨʦʬʝʩʩʦʨʦʚ ʅ.ʅ. ʄʠʪʠʥʩʢʦʛʦ, ɻ. ʅ. ʉʦʣʦʚʴʝʚʘ ʠ ɸ. ʅ. ʇʦʤʝʨʘʥʮʝʚʘ [2, ʩ. 95] ʠ ʫʪʚʝʨʞʜʝʥ 

ɻʦʨʦʜʩʢʦʡ ʫʧʨʘʚʦʡ 7 ʩʝʥʪʷʙʨʷ 1907 ʛʦʜʘ. ɺ ʧʨʦʝʢʪʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʜʚʠʞʝʥʠʝ ʢʘʢ 

ʣʝʛʢʦʚʦʛʦ ʠ ʣʦʤʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʠ ʪʨʘʤʚʘʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʘʣʦʩʴ ʪʦʣʴʢʦ 1 ʩʝʥʪʷʙʨʷ 

1910 ʛʦʜʘ ʠ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚʝʩʥʦʡ 1914 ʛ. ʉʦʦʨʫʞʘʣʩʷ ʤʦʩʪ ʆʙʱʝʩʪʚʦʤ ʇʫʪʠʣʦʚʩʢʠʭ ʟʘʚʦʜʦʚ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʳʜʘʶʱʝʛʦʩʷ ʠʥʞʝʥʝʨʘ ɸ. ʇ. ʇʰʝʥʠʮʢʦʛʦ. ʀʤʝʥʥʦ ʝʛʦ ʧʨʦʝʢʪ ɼʚʦʨʮʦʚʦʛʦ 

ʤʦʩʪʘ ʫʪʚʝʨʜʷʪ ʚ 1911 ʛʦʜʫ [3].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʝʨʝʧʨʘʚʳ ʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʘʤʠ ʚ 1914 ʛʦʜʫ ʠ ʛʦʪʦʚʥʦʩʪʴ ʦʪʢʨʳʪʴ ʜʚʠʞʝʥʠʝ ʧʦ ʤʦʩʪʫ, ʧʨʠʥʠʤʘʶʱʘʷ 

ʢʦʤʠʩʩʠʷ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʣʠʰʴ 18 ʤʘʨʪʘ 1917 ʛʦʜʘ [2, ʩ. 95]. ʇʦʩʣʝ ʯʝʛʦ ʤʦʩʪ ʙʳʣ ʚʚʝʜʝʥ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɿʘʣʦʞʝʥʥʳʝ ʚ ʧʨʦʝʢʪʝ ʪʨʘʤʚʘʡʥʳʝ ʨʝʣʴʩʳ ʧʦʷʚʠʣʠʩʴ ʥʘ ʤʦʩʪʫ ʚ 1923 ʛʦʜʫ. ɺ 2001 ʛʦʜʫ 

ʧʫʪʠ ʩʥʷʣʠ, ʪ. ʢ. ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʨʘʤʚʘʡʥʦʤ ʜʚʠʞʝʥʠʠ ʠʩʯʝʟʣʘ. 

ʇʦ ʧʨʦʝʢʪʫ ʤʦʩʪ ʧʨʝʜʣʘʛʘʣʦʩʴ ʥʘʟʚʘʪʴ ʧʦ ʈʠʞʩʢʦʤʫ ʧʨʦʩʧʝʢʪʫ ï ʈʠʞʩʢʠʤ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʇʫʪʠʣʦʚʩʢʦʛʦ ʟʘʚʦʜʘ, ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʧʦ ʧʨʠʝʤʢʝ ʤʦʩʪʘ, ʏʝʙʦʪʘʨʝʚ ɺ. 

ɺ. ʨʝʢʦʤʝʥʜʦʚʘʣ ʥʘʟʚʘʪʴ ʤʦʩʪ ɻʘʣʠʮʢʠʤ ʚ ʯʝʩʪʴ ʧʦʙʝʜ ʨʫʩʩʢʠʭ ʚʦʡʩʢ ʚ I ʄʠʨʦʚʦʡ ʚʦʡʥʝ ʚ ʵʪʦʡ 

ʯʘʩʪʠ ɸʚʩʪʨʦ-ɺʝʥʛʝʨʩʢʦʡ ʠʤʧʝʨʠʠ, ʥʦ ʠ ʵʪʦ ʥʘʟʚʘʥʠʝ ʥʝ ʧʨʠʞʠʣʦʩʴ. ɺ 1920 ʛʦʜʫ ʤʦʩʪ 

ʦʬʠʮʠʘʣʴʥʦ ʥʘʟʚʘʣʠ ɽʢʘʪʝʨʠʥʛʦʬʩʢʠʤ ʧʦ ʧʝʨʝʩʝʢʘʝʤʦʡ ʨʝʢʝ ɽʢʘʪʝʨʠʥʛʦʬʢʝ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʤʝʭʘʥʠʟʤ ʨʘʟʚʦʜʢʠ 

ʇʦ ʧʨʦʝʢʪʫ ɽʢʘʪʝʨʠʥʛʦʬʩʢʠʡ ʤʦʩʪ ï ʦʜʥʦʧʨʦʣʝʪʥʳʡ, ʨʘʟʚʦʜʥʦʡ, ʩ ʦʪʢʘʪʥʦ-

ʨʘʩʢʨʳʚʘʶʱʠʤʠʩʷ ʢʨʳʣʴʷʤʠ ʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʧʨʦʪʠʚʦʚʝʩʘʤʠ ʥʘ ʭʚʦʩʪʦʚʳʭ ʯʘʩʪʷʭ 

ʢʨʳʣʴʝʚ [4]. ʄʦʩʪ ʢʦʩʦʡ: ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʷ ʨʝʢʠ ʝʛʦ ʦʩʴ ʧʨʦʭʦʜʠʪ ʧʦʜ ʫʛʣʦʤ 

75,5 ʛʨʘʜʫʩʦʚ. ʇʦʣʥʘʷ ʜʣʠʥʘ ʤʦʩʪʘ ï 66,8 ʤ, ʨʘʩʯʝʪʥʳʡ ʧʨʦʣʝʪ ï 49 ʤ (ʨʠʩ. 1), ʘ ʦʪʚʝʨʩʪʠʝ ʚ 

ʩʚʝʪʫ ʩʦʩʪʘʚʣʷʝʪ 45 ʤ [4].  

 

 
ʈʠʩʫʥʦʢ 1. ʏʝʨʪʝʞ ɽʢʘʪʝʨʠʥʛʦʬʩʢʦʛʦ ʤʦʩʪʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -105- 

 

ʇʨʠ ʰʠʨʠʥʝ ʤʦʩʪʘ ʚ 21,336 ʤ [1] ʥʘ ʥʝʤ ʙʳʣʦ ʫʩʪʨʦʝʥʦ ʜʚʘ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʠ, ʜʚʘ 

ʧʨʦʝʟʜʘ ʜʣʷ ʣʝʛʢʦʚʦʛʦ ʠ ʛʫʞʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʚʘ ʪʨʦʪʫʘʨʘ ʰʠʨʠʥʦʡ ʧʦ 2,13 ʤ ʢʘʞʜʳʡ. 

ɺʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʝʪʘʣʣʘ. ɺʝʩ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ï 

1257 ʪ, ʚʝʩ ʧʨʦʪʠʚʦʚʝʩʦʚ ï 1800 ʪ [4]. ʇʦʢʨʳʪʠʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩʦʩʪʦʷʣʦ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʜʦʩʦʢ. 

ʇʨʠʤʝʥʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʚʦʜʥʦʛʦ ʧʨʦʣʝʪʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʐʝʨʮʝʨʘ ï ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʠʥʞʝʥʝʨʦʤ ʚ 1893 ʛʦʜʫ ʠ ʧʨʠʟʥʘʥʥʦʡ ʚ ɸʤʝʨʠʢʝ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʥʘʠʣʫʯʰʝʡ ʚ 

ʪʦ ʚʨʝʤʷ. ʇʦʜʦʙʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ, ʠ ɽʢʘʪʝʨʠʥʛʦʬʩʢʠʡ ʩʪʘʣ 

ʧʝʨʚʳʤ ʤʦʩʪʦʤ ʚ ʛʦʨʦʜʝ ʩ ʩʠʩʪʝʤʦʡ ʐʝʨʮʝʨʘ. ʈʘʟʚʦʜʥʦʡ ʧʨʦʣʝʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ 1914 ʛʦʜʫ ʯʝʨʝʟ ʨʝʢʫ ɼʘʫʛʘʚʫ ʚ ʈʠʛʝ, ʩʪʘʣ ʚʪʦʨʳʤ ʚ ʠʤʧʝʨʠʠ ʩ ʪʘʢʠʤ 

ʤʝʭʘʥʠʟʤʦʤ. ɽʱʝ ʦʜʥʦ ʨʝʜʢʦʝ, ʥʦ ʷʨʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʐʝʨʮʝʨʘ ʧʨʦʠʟʦʰʣʦ ʚ 1952 ʫʞʝ 

ʧʨʠ ʉʉʉʈ ï ʥʘ ʐʠʞʝʥʩʢʦʤ ʤʦʩʪʫ ʯʝʨʝʟ ɹʝʣʦʤʦʨʦ-ɹʘʣʪʠʡʩʢʠʡ ʢʘʥʘʣ [5]. 

ʂʘʞʜʦʝ ʠʟ ʢʨʳʣʴʝʚ ʧʨʦʣʸʪʘ ʠʤʝʝʪ 6 ʬʝʨʤ ʩ ʝʟʜʦʡ ʧʦʚʝʨʭʫ. ʅʠʞʥʠʝ ʧʦʷʩʘ ʬʝʨʤ 

ʚʳʧʦʣʥʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ, ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʟʘʛʥʫʪʳ ʧʦ ʢʨʫʛʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʠʣʝʥʳ, ʠ ʩʣʫʞʘʪ ʩʝʢʪʦʨʦʤ ʢʘʪʘʥʠʷ A (ʨʠʩ. 2). ʇʫʪʴ ʢʘʪʘʥʠʷ B (ʨʠʩ. 2) 

ʩʦʩʪʘʚʣʝʥ ʠʟ ʤʦʱʥʳʭ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʦʢ, ʧʝʨʝʢʨʳʪʳʭ ʩʪʘʣʴʥʳʤʠ ʧʣʠʪʘʤʠ ʩ ʫʛʣʫʙʣʝʥʠʷʤʠ ʠ 

ʚʳʩʪʫʧʘʤʠ-ʟʫʙʴʷʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ ʢʘʪʘʥʠʠ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʣʝʙʝʜʢʘ ʥʘ 

ʢʨʳʣʝ ʤʝʞʜʫ ʬʝʨʤʘʤʠ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʰʝʩʪʝʨʥʶ C, ʩʦʚʧʘʜʘʶʱʫʶ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ. 

ʇʦʩʣʝʜʥʷʷ ʮʝʧʣʷʝʪʩʷ ʟʘ ʥʝʧʦʜʚʠʞʥʫʶ ʨʝʡʢʫ D, ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʩʪʘʥʠʥʝ E [6]. ʇʨʠ ʚʨʘʱʝʥʠʠ 

ʰʝʩʪʝʨʥʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʝʡʢʝ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ ʢʨʳʣʘ ʦʪʢʘʪʳʚʘʣʘʩʴ ʠ ʦʧʫʩʢʘʣʘʩʴ ʚ 

ʥʝʛʣʫʙʦʢʠʡ ʢʦʣʦʜʝʮ ʚ ʫʩʪʦʝ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ. 2. ʍʚʦʩʪʦʚʘʷ ʯʘʩʪʴ ɽʢʘʪʝʨʠʥʛʦʬʩʢʦʛʦ ʤʦʩʪʘ. 

 

ʌʝʨʤʳ ʦʜʥʦʛʦ ʢʨʳʣʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ çʧʘʣʴʮʘʤʠè: ʢʦʨʦʪʢʠʤ ï ʩʚʝʨʭʫ ʠ 

ʜʣʠʥʥʳʤ ï ʩʥʠʟʫ (ʨʠʩ. 3). ʅʘ ʚʪʦʨʦʤ ʞʝ ʢʨʳʣʝ ʫʩʪʘʥʦʚʣʝʥ ʢʦʚʘʥʳʡ çʥʦʩè A, ʢʦʪʦʨʳʡ ʧʨʠ 

ʥʘʚʝʜʝʥʠʠ ʧʨʦʣʝʪʘ ʚʭʦʜʠʪ ʚ ʫʛʣʫʙʣʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʧʘʣʴʮʘʤʠ ʜʨʫʛʦʛʦ ʢʨʳʣʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʧʘʣʴʮʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʯʝʨʝʟ ʥʝʛʦ ʧʝʨʝʜʘʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ, ʘ 

ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ï ʥʝʪ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʟʘʢʨʳʪʠʷ ʧʨʦʣʝʪʘ ʥʝʦʙʭʦʜʠʤʘ ʣʠʰʴ ʧʨʘʚʠʣʴʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʜʚʠʞʝʥʠʠ ʢʨʳʣʴʝʚ ï ʢʨʳʣʦ ʩ çʥʦʩʦʤè ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʰʝ, ʯʪʦʙʳ 

ʥʘʜʘʚʠʪʴ ʥʘ ʧʘʣʴʮʳ ʠ ʟʘʡʪʠ ʤʝʞʜʫ ʥʠʤʠ. 

 

 
ʈʠʩʫʥʦʢ. 3.ʉʦʝʜʠʥʝʥʠʝ ʢʨʳʣʴʝʚ. 



-106- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʤʦʩʪʘ ʩʦʩʪʦʷʣʘ ʚ ʨʘʩʢʣʠʥʠʚʘʥʠʠ ʧʨʦʣʝʪʘ, ʧʦʜʥʷʪʠʠ 

ʧʨʠʤʝʨʥʦ ʥʘ 15 ʛʨʘʜʫʩʦʚ, ʦʪʢʘʪʳʚʘʥʠʠ ʢʘʞʜʦʛʦ ʢʨʳʣʘ ʚ ʩʪʦʨʦʥʫ ʫʩʪʦʝʚ ʠ ʧʦʣʥʦʤ ʨʘʩʢʨʳʪʠʠ. 

ʈʘʟʚʝʜʝʥʠʝ ʧʨʦʣʝʪʦʚ ʙʳʣʦ ʦʯʝʥʴ ʙʳʩʪʨʳʤ ʠ ʟʘʥʠʤʘʣʦ ʚʩʝʛʦ 30 ʩʝʢʫʥʜ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʠ 60 ʩʝʢʫʥʜ ʧʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ. 

ʇʠʪʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʘʢ ʠ ʬʦʥʘʨʥʳʭ ʩʪʦʣʙʦʚ, ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʪ 

ʪʨʘʤʚʘʡʥʦʡ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 600 ɺ, ʠʤ ʞʝ ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʜʝʡʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʦʝ ʢʨʳʣʦ ʧʨʠʚʦʜʠʣʦʩʴ ʚ ʜʚʠʞʝʥʠʝ ʜʚʫʤʷ ʤʦʪʦʨʘʤʠ ʤʦʱʥʦʩʪʴʶ 

95 ʣʦʰʘʜʠʥʳʭ ʩʠʣ [6]. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʦʜʢʦʡ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʭʦʜʷʱʠʤ ʚʦʜʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʤʘʥʝʚʨʦʚʳʡ ʧʘʚʠʣʴʦʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʘʤʝʥʥʦʡ ʙʘʰʥʠ ʩ ʧʦʣʫʢʨʫʛʣʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʨʠʩʪʨʦʡʢʦʡ-ʵʨʢʝʨʦʤ ʩ 

ʙʦʣʴʰʠʤʠ ʦʢʥʘʤʠ ʠ ʩʤʦʪʨʦʚʦʡ ʧʣʦʱʘʜʢʦʡ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʢʨʳʚʘʥʠʷ ʢʨʳʣʴʝʚ ʧʨʠ ʟʘʛʨʫʞʝʥʠʠ ʠʭ ʭʚʦʩʪʦʚʳʭ ʯʘʩʪʝʡ ʥʘ 

ʧʦʩʣʝʜʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʦʧʦʨʳ ʩ ʧʦʜʢʣʠʥʠʚʘʶʱʠʤʠ ʟʘʤʢʘʤʠ.  

ɺʩʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʩʪʘ ʩʦʙʠʨʘʣʠʩʴ ʥʘ ʧʦʙʝʨʝʞʴʝ, ʯʪʦʙʳ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʧʦ 

ʬʘʨʚʘʪʝʨʫ. 

ɹʦʣʴʰʝ ʥʝ ʨʘʟʚʦʜʥʦʡ 

ɺʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʚ 1941 ʛʦʜʫ, ʫʩʪʦʡ ʤʦʩʪʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʚ 

ʥʠʟʦʚʦʡ ʯʘʩʪʠ ʙʳʣ ʧʦʚʨʝʞʜʝʥ ʘʚʠʘʙʦʤʙʦʡ. ʄʘʩʩʠʚʥʳʡ ʫʜʘʨ ʧʨʠʚʝʣ ʢ ʩʝʨʴʝʟʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ 

ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤ ʧʨʦʣʝʪʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʦʜʦʣʘʟʥʦʛʦ ʦʩʤʦʪʨʘ 

ʫʩʪʦʷ ʚ 1942 ʛʦʜʫ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ: ʨʘʟʨʳʚ 5 ʭʚʦʩʪʦʚʳʭ ʟʘʤʢʦʚ 

ʩʫʤʤʘʨʥʦ ʥʘ ʜʚʫʭ ʫʩʪʦʷʭ, ʪʨʝʱʠʥʳ ʰʠʨʠʥʦʡ ʜʦ 100 ʤʤ, ʯʘʩʪʠʯʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʟʘʘʥʢʝʨʝʥʥʳʭ 

ʙʘʣʦʯʝʢ ʠ ʚʩʝʛʦ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʤʝʱʝʥʠʝ ʢʦʥʩʦʣʝʡ ʠ ʧʝʨʝʢʦʩ ʢʨʳʣʘ [7]. ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩ ʪʨʝʭʧʨʦʣʸʪʥʦʡ ʙʘʣʦʯʥʦʡ ʩ ʰʘʨʥʠʨʦʤ 

ʚ ʮʝʥʪʨʝ ʥʘ ʘʨʦʯʥʫʶ ʩ ʪʨʝʤʷ ʰʘʨʥʠʨʘʤʠ.  

ʇʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʝʤʦʥʪ ʧʦʟʚʦʣʷʣ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʦʩʪʘ ʠ ʜʘʞʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ 

ʨʘʟʚʦʜʥʦʛʦ: ʧʨʦʣʝʪ ʟʘʢʨʳʚʘʣʩʷ ʧʝʨʝʢʦʰʝʥʥʳʤ. ʇʨʦʝʢʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ 1950 ʛʦʜʘ ʧʦ 

ʥʝʠʟʚʝʩʪʥʳʤ ʧʨʠʯʠʥʘʤ ʦʩʫʱʝʩʪʚʣʝʥ ʥʝ ʙʳʣ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʵʪʦʛʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʧʦʚʨʝʞʜʝʥʳ ʢʦʨʨʦʟʠʝʡ, ʘ ʦʩʘʜʢʘ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʩʪʦʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. 

ɺ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʩʪ ʧʨʦʩʪʦʷʣ ʜʦ 1975-1976 ʛʛ., ʢʦʛʜʘ ɽʢʘʪʝʨʠʥʛʦʬʢʘ ʧʝʨʝʩʪʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʛʨʫʟʦʚʳʭ ʚʦʜʥʳʭ ʩʫʜʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʚʦʜʥʦʤ ʧʨʦʣʸʪʝ ʦʪʧʘʣʘ. ʊʦʛʜʘ 

ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʝʢʪ çʃʝʥʤʦʩʪʦʪʨʝʩʪʘè 1959 ʛʦʜʘ ʧʦ ʮʝʤʝʥʪʘʮʠʠ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʫʩʪʦʷ: 

ʙʝʪʦʥʦʤ ʟʘʧʦʣʥʠʣʠ ʚʥʫʪʨʝʥʥʶʶ ʝʛʦ ʯʘʩʪʴ ʜʦ ʫʨʦʚʥʷ ʜʦʨʦʛʠ. ʇʝʨʚʳʡ ʨʘʟʚʦʜʥʦʡ ʦʜʥʦʧʨʦʣʝʪʥʳʡ 

ʤʦʩʪ ʇʝʪʝʨʙʫʨʛʘ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʪʨʸʭʧʨʦʣʸʪʥʫʶ ʥʝʨʘʟʨʝʟʥʫʶ ʙʘʣʢʫé ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʠ 

ʫʪʨʘʯʝʥʳ ʘʫʪʝʥʪʠʯʥʳʝ ʬʦʥʘʨʥʳʝ ʩʪʦʣʙʳ. 

ɺ 1987-1989 ʛʦʜʘʭ ʥʘ ɽʢʘʪʝʨʠʥʛʦʬʩʢʦʤ ʤʦʩʪʫ ʫʩʪʨʦʠʣʠ ʙʦʣʴʰʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ, 

ʩʧʣʘʥʠʨʦʚʘʥʥʫʶ ʠʥʞʝʥʝʨʦʤ çʃʝʥʛʠʧʨʦʠʥʞʧʨʦʝʢʪʘè ɹ. ʅ. ɹʨʫʜʥʦ. ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʠʤʝʥʥʦ 

ʪʦʛʜʘ ʩ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʚʧʝʨʚʳʝ ʫʙʨʘʣʠ ʜʝʨʝʚʷʥʥʳʡ ʥʘʩʪʠʣ, ʟʘʤʝʥʠʚ ʝʛʦ ʦʨʪʦʪʨʦʧʥʦʡ ʧʣʠʪʦʡ. 

ʊʦʛʜʘ ʞʝ ʧʦʷʚʠʣʦʩʴ ʩʠʣʦʚʦʝ ʦʛʨʘʞʜʝʥʠʝ. 

ɺ ʢʦʥʮʝ 2010-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʤʦʩʪ ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʝʱʝ ʦʜʠʥ ʨʝʤʦʥʪ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚʦʩʩʪʘʥʦʚʠʣʠ ʧʝʨʠʣʘ, ʬʘʩʘʜʥʳʝ ʢʘʨʥʠʟʳ, 

ʤʦʩʪʦʚʦʝ ʧʦʣʦʪʥʦ, ʧʦʤʝʥʷʣʠ ʛʠʜʨʦʠʟʦʣʷʮʠʶ, ʟʘʱʠʪʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʦʪ ʢʦʨʨʦʟʠʠ 

(ʨʠʩ. 4). ʇʘʚʠʣʴʦʥʫ ʚʝʨʥʫʣʠ ʧʨʝʞʥʠʡ ʦʙʣʠʢ: ʩʪʝʢʣʷʥʥʳʝ ʦʢʥʘ ʟʘʤʝʥʠʣʠ ʥʘ ʙʦʣʝʝ ʧʨʦʯʥʳʝ 

ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʝ, ʧʦʯʠʥʠʣʠ ʢʨʳʰʫ, ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʣʠ ʤʝʤʦʨʠʘʣʴʥʳʝ ʪʘʙʣʠʯʢʠ. 

 

 
ʈʠʩʫʥʦʢ. 4. ʌʨʘʛʤʝʥʪ ɽʢʘʪʝʨʠʥʛʦʬʩʢʦʛʦ ʤʦʩʪʘ, 2020 ʛ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -107- 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʚʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʧʦʧʘʚ ʚʥʫʪʨʴ ʫʩʪʦʷ ʣʝʚʦʛʦ ʙʝʨʝʛʘ. ʄʦʩʪ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʜʝʥʠʠ 

çʄʦʩʪʦʪʨʝʩʪʘè. 

ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ 

ʈʦʣʴ ʘʨʭʠʪʝʢʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʳʛʨʘʣʠ ʠʥʞʝʥʝʨʳ ʇʫʪʠʣʦʚʩʢʦʛʦ ʟʘʚʦʜʘ, 

ʦʪʯʝʛʦ ʥʝ ʙʳʣ ʚʳʜʝʨʞʘʥ ʝʜʠʥʳʡ ʩʪʠʣʴ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ: ʧʝʨʠʣʘ ʠʟ ʧʦʣʦʩʦʚʦʛʦ ʞʝʣʝʟʘ ʠ ʪʨʫʙ 

ʚʳʛʣʷʜʝʣʠ ʧʨʠʤʠʪʠʚʥʦ, ʥʦ ʦʪʨʘʞʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʚʝʨʥʦʛʦ ʤʦʜʝʨʥʘ, ʚ ʧʘʚʠʣʴʦʥʝ ʫʛʘʜʳʚʘʣʠʩʴ 

ʵʣʝʤʝʥʪʳ ʣʦʞʥʦʡ ʛʦʪʠʢʠ ʠ ʤʦʜʝʨʥʘ (ʨʠʩ. 5).  

 

 
ʈʠʩʫʥʦʢ. 5. ʇʘʚʠʣʴʦʥ ɽʢʘʪʝʨʠʥʛʦʬʩʢʦʛʦ ʤʦʩʪʘ, 2020 ʛ. 

 

ʇʦ ʤʥʝʥʠʶ ʄ. ʉ. ɹʫʥʠʥʘ, çʄʦʩʪʦʩʪʨʦʠʪʝʣʠ ʩʦʟʜʘʣʠ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʭʝʤʫ 

ʤʦʩʪʘ, ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʜʝʣʠʣʠ ʚʥʠʤʘʥʠʷ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʝè. ʄʥʦʛʠʝ ʥʝ ʩʦʛʣʘʩʷʪʩʷ ʩ ʵʪʠʤ 

ʫʪʚʝʨʞʜʝʥʠʝʤ, ʫʚʠʜʝʚ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʩʦʦʨʫʞʝʥʠʠ ʠʟʷʱʝʩʪʚʦ, ʢʨʘʩʦʪʫ, ʯʪʦ-ʪʦ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʚʦʩʪʦʨʛ, ʚʦʩʭʠʱʝʥʠʝ ʠ ʛʦʨʜʦʩʪʴ.  

ɺʳʚʦʜʳ 

ʅʝʧʨʦʩʪʘʷ ʩʫʜʴʙʘ ʥʝʙʦʣʴʰʦʛʦ, ʥʦ ʦʯʝʥʴ ʦʩʦʙʝʥʥʦʛʦ ʜʣʷ ʇʝʪʝʨʙʫʨʛʘ ʠ ʩʪʨʘʥʳ ʤʦʩʪʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʘʥʘ ʟʘʙʚʝʥʠʶ. ʇʨʠʤʝʥʝʥʥʘʷ ʦʪʢʘʪʥʦ-ʨʘʩʢʨʳʚʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʐʝʨʮʝʨʘ ʙʳʣʘ 

ʠ ʦʩʪʘʝʪʩʷ ʨʝʜʢʦʡ ʜʣʷ ʈʦʩʩʠʠ. 

ʇʝʯʘʣʴʥʦ, ʯʪʦ ʥʝ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʨʘʟʚʦʜʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʚʠʜʫ 

ʨʘʟʨʫʰʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʠ ʩʣʦʞʥʦʩʪʠ ʨʝʤʦʥʪʘ. ʅʦ ʧʨʠʟʨʘʯʥʘʷ ʥʘʜʝʞʜʘ ʥʘ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʧʣʠʪʩʷ ʚ ʜʫʰʝ ʤʥʦʛʠʭ ʮʝʥʠʪʝʣʝʡ ʪʘʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢʘʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʚʦʜʥʳʭ ʤʦʩʪʦʚ.  
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ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʤʦʩʪʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʷʚʣʷʝʪʩʷ ʥʝʟʘʩʣʫʞʝʥʥʦ 

ʦʙʜʝʣʝʥʥʳʡ ʚʥʠʤʘʥʠʝʤ ʌʠʥʣʷʥʜʩʢʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʦʩʪ. ʊʫʨʠʩʪʳ, ʛʦʩʪʠ ʛʦʨʦʜʘ, 

ʦʙʚʦʨʦʞʸʥʥʳʝ ʢʨʘʩʦʪʦʡ ʠ ʚʝʣʠʯʠʝʤ ʧʝʨʝʧʨʘʚ ʯʝʨʝʟ ʅʝʚʫ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ï ɼʚʦʨʮʦʚʳʤ, 

ʊʨʦʠʮʢʠʤ, ɹʣʘʛʦʚʝʱʝʥʩʢʠʤ ʤʦʩʪʘʤʠ, ʥʝ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʦʩʪ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʪʘʧʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʩʪʘ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʨʘʟʚʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʳ, ʜʝʣʘʶʱʠʝ 

ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ ʫʥʠʢʘʣʴʥʳʤ ʩʦʦʨʫʞʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʥʦ ʠ ʚʩʝʡ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʤʦʩʪʦʩʪʨʦʝʥʠʝ, ʨʘʟʚʦʜʥʦʡ 

ʤʦʩʪ, ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʤʦʩʪ, ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʲʝʤʥʳʡ ʤʦʩʪ, ʧʨʦʪʠʚʦʚʝʩ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʘʨʭʠʪʝʢʪʫʨʘ. 

 

Abstract 

One of the most interesting bridges in St. Petersburg is the undeservedly neglected Finland 

Railway Bridge. Tourists, guests of the city, fascinated by the beauty and grandeur of the Neva River 

crossings in the city center ï the Palace, Trinity, and Blagoveshchensk bridges, cannot appreciate the 

railway bridge in the industrial part of the city. The article analyzes the stages of construction of the 

bridge, constructive and architectural decisions taken during the design, considers the principles of 

operation of drawbridges, and also presents the facts that make the Finland Bridge a unique structure 

not only in St. Petersburg, but throughout the country. 

Keywords: finland bridge, St. Petersburg, bridge construction, drawbridge, drop-down bridge, 

vertical lift bridge, counterweight, construction, architecture. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʚʦʜʥʳʝ ʤʦʩʪʳ ï ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʥʝʤʘʣʦ ʣʶʜʝʡ ʧʨʠʝʟʞʘʝʪ ʚ 

ʢʫʣʴʪʫʨʥʫʶ ʩʪʦʣʠʮʫ ʨʘʜʠ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʪʦ ʩʘʤʦʝ ʟʨʝʣʠʱʝ ï ʨʘʟʚʝʜʝʥʠʝ ʤʦʩʪʦʚ. ʇʨʘʚʜʘ, 

ʦʙʳʯʥʦ ʚʩʝ ʚʥʠʤʘʥʠʝ ʜʦʩʪʘʝʪʩʷ ʩʘʤʳʤ ʟʥʘʤʝʥʠʪʳʤ ʤʦʩʪʘʤ ʛʦʨʦʜʘ ï ɼʚʦʨʮʦʚʦʤʫ, ʊʨʦʠʮʢʦʤʫ, 

ɹʦʣʴʰʝʦʭʪʠʥʩʢʦʤʫ ʠ ʜʨʫʛʠʤ. ʅʦ ʜʘʞʝ ʵʪʠ ʤʦʩʪʳ ʥʝ ʪʘʢ ʥʝʦʨʜʠʥʘʨʥʳ, ʢʘʢ ʌʠʥʣʷʥʜʩʢʠʡ, ʚʝʜʴ 

ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʦʩʪʦʚ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʡ 

ʤʝʭʘʥʠʟʤ ʨʘʟʚʦʜʢʠ! ʆʜʠʥ ʠʟ ʤʦʩʪʦʚ ʠʤʝʝʪ ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʸʪ ʨʘʩʢʨʳʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ, ʘ 

ʜʨʫʛʦʡ ï ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʲʝʤʥʦʡ. ʕʪʦ ʫʥʠʢʘʣʴʥʦʝ ʷʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʣʸʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʦʜʢʠ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ ï ʜʚʫʭʧʫʪʥʳʡ ʨʘʟʚʦʜʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ʅʝʚʫ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʆʙʲʝʜʠʥʷʝʪ ʜʚʘ ʤʦʩʪʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ 

ʥʘ ʚʦʩʪʦʢ, ʚ ʩʪʦʨʦʥʫ ʃʘʜʦʞʩʢʦʛʦ ʚʦʢʟʘʣʘ (ʧʝʨʚʳʡ ʤʦʩʪ, ʚʝʨʭʦʚʦʡ), ʘ ʜʨʫʛʦʡ ï ʜʣʷ ʜʚʠʞʝʥʠʷ ʚ 

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʚʳʭʦʜʦʤ ʥʘ ʄʦʩʢʚʫ (ʚʪʦʨʦʡ ʤʦʩʪ, ʥʠʟʦʚʦʡ). ʉʦʦʨʫʞʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʘʤʷʪʥʠʢʦʤ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʷʝʤʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʨʝʱʝʥʦ ʜʚʠʞʝʥʠʝ ʧʝʰʝʭʦʜʦʚ. 

ʇʝʨʚʳʡ ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ 

ʇʝʨʚʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ ʥʘʯʘʣʩʷ ʚ ʮʘʨʩʢʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʷʟʘʪʴ ʌʠʥʣʷʥʜʩʢʫʶ ʞʝʣʝʟʥʫʶ ʜʦʨʦʛʫ ʩ ʜʨʫʛʠʤʠ ʞʝʣʝʟʥʳʤʠ 

ʜʦʨʦʛʘʤʠ ʩʪʨʘʥʳ. ɺ 1906 ʛʦʜʫ ʙʳʣʘ ʥʘʤʝʯʝʥʘ ʪʨʘʩʩʘ ʙʫʜʫʱʝʛʦ ʤʦʩʪʘ, ʘ ʚ 1910 ʛʦʜʫ ʙʳʣ 

ʦʜʦʙʨʝʥ ʧʨʦʝʢʪ ʠʥʞʝʥʝʨʦʚ ʅ.ɸ. ɹʝʣʝʣʶʙʩʢʦʛʦ, ɻ. ɻ. ʂʨʠʚʦʰʝʠʥʘ, ʀ.ɻ, ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ 

ʘʨʭʠʪʝʢʪʦʨʘ ɺ.ʇ. ɸʧʳʰʢʦʚʘ ʀʥʞʝʥʝʨʥʳʤ ʩʦʚʝʪʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. ʄʦʩʪ 
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ʜʦʣʞʝʥ ʙʳʣ ʩʦʝʜʠʥʠʪʴ ʧʨʘʚʦʙʝʨʝʞʥʫʶ ʠ ʣʝʚʦʙʝʨʝʞʥʫʶ ʯʘʩʪʠ ʅʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʩʪʚʦʨʝ 

ɻʨʘʥʠʪʥʦʡ ʠ ʌʘʷʥʩʦʚʳʭ ʫʣʠʮ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ 5 ʢʤ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ɹʦʣʴʰʝʦʭʪʠʥʩʢʦʛʦ 

ʤʦʩʪʘ. 

ʇʦ ʧʨʦʝʢʪʫ ʤʦʩʪ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʦʜʥʦʧʫʪʥʳʤ, ʧʷʪʠʧʨʦʣʸʪʥʳʤ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 

ʜʚʫʢʨʳʣʳʤ ʨʘʟʚʦʜʥʳʤ ʧʨʦʣʸʪʦʤ ʨʘʩʢʨʳʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʠ ʙʦʢʦʚʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚ 

ʚʠʜʝ ʘʨʦʯʥʳʭ ʜʚʫʭʰʘʨʥʠʨʥʳʭ ʬʝʨʤ ʩ ʟʘʪʷʞʢʦʡ, ʩ ʝʟʜʦʡ ʧʦʥʠʟʫ (ʨʠʩ. 1). ʆʙʱʘʷ ʜʣʠʥʘ ʧʝʨʝʭʦʜʘ 

ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 1100 ʤ, ʜʣʠʥʘ ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ï ʦʢʦʣʦ 513,5 ʤ, ʢʘʞʜʳʡ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʣʸʪ 

ʠʤʝʣ ʜʣʠʥʫ 100,48 ʤ, ʘ ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʸʪ ï 39,6 ʤ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʘʨʦʢ ʩʦʩʪʘʚʣʷʣʘ 22,3 

[1]. ɺ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʩʪ ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ 1994 ʛʦʜʘ. 

 

 
ʈʠʩʫʥʦʢ. 1. ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ, ʥʘʯʘʣʦ 1920-ʭ ʛʛ. 

 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʤʦʩʪʘ ʚʳʜʝʣʠʣʦ ɺʝʣʠʢʦʝ ʂʥʷʞʝʩʪʚʦ 

ʌʠʥʣʷʥʜʩʢʦʝ, ʢʦʪʦʨʦʤʫ ʩʦʦʨʫʞʝʥʠʝ ʦʙʷʟʘʥʦ ʩʚʦʠʤʠ ʥʘʟʚʘʥʠʝʤ. ʆʜʥʘʢʦ, ʠʟʥʘʯʘʣʴʥʦ ʤʦʩʪ 

ʠʤʝʥʦʚʘʣʠ ʚ ʯʝʩʪʴ ʀʤʧʝʨʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ I, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʘʢʣʘʜʥʘʷ ʪʘʙʣʠʯʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʚʲʝʟʜʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʩʧʝʢʪʘ ʆʙʫʭʦʚʩʢʦʡ ʦʙʦʨʦʥʳ. ʅʦ ʵʪʦ ʥʘʟʚʘʥʠʝ ʥʝ 

ʧʨʠʞʠʣʦʩʴ, ʘ ʩʫʱʝʩʪʚʫʶʱʝʝ ï ʤʦʩʪ ʥʦʩʠʪ ʩʦ ʚʨʝʤʝʥ ʨʝʚʦʣʶʮʠʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʩ 1910 ʧʦ 1913 ʛʦʜʳ. ʇʘʨʘʣʣʝʣʴʥʦ ʝʤʫ, ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ 

ʚʦʟʚʦʜʠʣʘʩʴ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʤʥʦʛʦʧʨʦʣʸʪʥʘʷ ʨʘʤʥʘʷ ʵʩʪʘʢʘʜʘ ï ʧʦʜʭʦʜ ʢ ʤʦʩʪʫ (ʨʠʩ. 2). ɽʝ 

ʧʨʦʝʢʪ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʪʩʢʦʡ ʬʠʨʤʦʡ çʍʨʠʩʪʠʘʥʠ ʠ ʅʠʣʴʩʝʥè, ʘ ʨʫʢʦʚʦʜʠʣ ʩʪʨʦʡʢʦʡ 

ʚʳʜʘʶʱʠʡʩʷ ʤʦʩʪʦʩʪʨʦʠʪʝʣʴ ʪʦʛʦ ʚʨʝʤʝʥʠ ɻʨʠʛʦʨʠʡ ʇʝʪʨʦʚʠʯ ʇʝʨʝʜʝʨʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʞʝ 

ʥʘʧʠʩʘʣ ʫʯʝʙʥʠʢ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ.  

 

 
ʈʠʩʫʥʦʢ. 2. ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʵʩʪʘʢʘʜʘ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ, 1913 ʛ. 

 

ʕʩʪʘʢʘʜʘ ʪʘʢʞʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʦʜ ʦʜʠʥ ʧʫʪʴ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʩʦ 100-ʪʦʥʥʳʤʠ 

ʧʘʨʦʚʦʟʘʤʠ. ʕʩʪʘʢʘʜʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʮʝʧʴ ʦʪʜʝʣʴʥʦʩʪʦʷʱʠʭ ʨʘʤ ʩ ʢʦʥʩʦʣʷʤʠ ʜʣʠʥʦʡ 2,4 

ʤ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʜʚʝʩʥʳʤʠ ʙʘʣʢʘʤʠ ʜʣʠʥʦʡ 9 ʤ [2]. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʙʳʣʦ ʩʘʤʦʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʚ ʈʦʩʩʠʠ [3, ʩ. 236], ʘ ʧʨʠʤʝʥʝʥʠʝ ʨʘʤʥʦ-ʢʦʥʩʦʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʙʳʣʦ ʥʦʚʘʪʦʨʩʪʚʦʤ. ɼʣʠʥʘ ʵʩʪʘʢʘʜʳ ʧʨʝʚʳʰʘʣʘ 600 ʤ. ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʙʳʣ 

ʩʦʦʨʫʞʝʥ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʫʪʝʧʨʦʚʦʜ.  

ɼʚʠʞʝʥʠʝ ʧʦ ʤʦʩʪʫ ʙʳʣʦ ʦʪʢʨʳʪʦ 14 ʦʢʪʷʙʨʷ 1913 ʛʦʜʘ. 

 ɻʦʚʦʨʷ ʦʙ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʦʙʣʠʢʝ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ, ʥʝʤʘʣʦʚʘʞʥʦ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ 

ɹʦʣʴʰʝʦʭʪʠʥʩʢʠʤ ʤʦʩʪʦʤ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʨʘʟʨʘʙʦʪʘʥ ʪʘʢʞʝ ɻ. ɻ. ʂʨʠʚʦʰʝʠʥʳʤ 

ʠ ɺ. ʇ. ɸʧʳʰʢʦʚʳʤ ʠ ʧʦʩʪʨʦʝʥ ʥʝʤʥʦʛʦ ʨʘʥʴʰʝ ï ʚ 1911 ʛʦʜʫ. ʆʥʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʠ ʜʦ 

ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʙʳʣʠ ʩʦʩʝʜʩʪʚʫʶʱʠʤʠ ʥʘ ʅʝʚʝ. ʀʤʝʥʥʦ ʥʘ ʨʫʙʝʞʝ ʜʚʫʭ ʚʝʢʦʚ ʚʟʛʣʷʜʳ ʥʘ 

ʵʩʪʝʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʤʦʩʪʦʚ ʥʘʯʘʣʠ ʤʝʥʷʪʴʩʷ, ʠ ɹʦʣʴʰʝʦʭʪʠʥʩʢʠʡ ʤʦʩʪ ʙʳʣ ʦʜʥʦʡ ʠʟ 

ʧʝʨʚʳʭ ʧʦʧʳʪʦʢ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʝʜʠʥʷʶʱʠʭ ʚ ʩʝʙʝ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʝ, ʪʘʢ 



-110- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʆʜʥʘʢʦ, ʝʛʦ ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʴ, ʤʘʩʩʠʚʥʦʩʪʴ ʟʘʙʠʨʘʣʘ ʥʘ ʩʝʙʷ ʚʩʝ 

ʚʥʠʤʘʥʠʝ ʩʦ ʉʤʦʣʴʥʦʛʦ ʩʦʙʦʨʘ ʠ ʚʩʪʫʧʘʣʘ ʚ ʢʦʥʬʣʠʢʪ ʩ ʧʨʠʣʝʛʘʶʱʠʤ ʛʦʨʦʜʩʢʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʨʠʩ. 3), ʟʘ ʯʪʦ ʤʦʩʪ ʙʳʣ ʭʦʣʦʜʥʦ ʧʨʠʥʷʪ ʛʦʨʦʞʘʥʘʤʠ ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʩʷ 

ʥʝʫʜʘʯʥʳʤ [4].  

 

 
ʈʠʩʫʥʦʢ. 3. ɹʦʣʴʰʝʦʭʪʝʥʩʢʠʡ ʤʦʩʪ (ʤʦʩʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ), 1963 ʛ. 

 

ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ, ʥʘʦʙʦʨʦʪ, ʦʙʣʘʜʘʣ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦʡ, ʘʞʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, 

ʦʪʣʠʯʘʣʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ ʬʦʨʤ, ʥʝ ʩʦʟʜʘʚʘʣ ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ï ʥʘ ʬʦʥʝ 

ʬʘʙʨʠʯʥʦ-ʟʘʚʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʝʛʦ ʦʙʣʠʢ ʥʝ ʨʝʟʦʥʠʨʦʚʘʣ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʮʝʥʢʘ ʥʦʚʦʡ 

ʧʝʨʝʧʨʘʚʳ ʙʳʣʘ, ʦʧʨʝʜʝʣʝʥʥʦ, ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʦʡ, ʯʝʤ ʦʮʝʥʢʘ ɹʦʣʴʰʝʦʭʪʠʥʩʢʦʛʦ ʤʦʩʪʘ. 

ɺʪʦʨʦʡ ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ 

ɺ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ XX ʩʪʦʣʝʪʠʷ ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ ʫʞʝ ʥʝ ʩʧʨʘʚʣʷʣʩʷ ʩ ʥʘʛʨʫʟʢʦʡ ʦʪ 

ʚʦʟʨʦʩʰʝʛʦ ʧʦʪʦʢʘ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, ʘ ʧʦʜʲʝʤʥʳʡ ʤʝʭʘʥʠʟʤ ʫʩʪʘʨʝʣ ʠ ʪʨʝʙʦʚʘʣ ʨʝʤʦʥʪʘ, ʥʦ 

ʩʨʝʜʩʪʚ ʥʘ ʥʝʛʦ ʥʝ ʙʳʣʦ. ʊʦʣʴʢʦ ʚ 1983 ʛ., ʢʦʛʜʘ ʩʫʜʥʦ-ʨʝʬʨʠʞʝʨʘʪʦʨ çʂʦʤʩʦʤʦʣʝʮ ʊʘʪʘʨʠʠè 

ʚʨʝʟʘʣʦʩʴ ʚ ʦʜʥʫ ʠʟ ʦʧʦʨ, ʧʝʨʝʧʨʘʚʫ ʟʘʢʨʳʣʠ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ. ʊʘʢ ʥʘʯʘʣʩʷ ʚʪʦʨʦʡ ʵʪʘʧ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ. 

ʅʘʜ ʧʨʦʝʢʪʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʩʪʘ ʨʘʙʦʪʘʣʠ ʠʥʞʝʥʝʨʳ ʠʥʩʪʠʪʫʪʘ 

çʃʝʥʛʠʧʨʦʪʨʘʥʩʤʦʩʪè: ɸ. ʂ. ɺʘʩʠʥ, ʆ. ʖ. ʈʫʩʠʥ, ʂ. ɽ. ʇʘʣʠʮʳʥ, ɺ. ʇ. ʂʫʨʮʝʚ, ʅ. ɼ. ʐʠʧʦʚ ʠ 

ʘʨʭʠʪʝʢʪʦʨ ʖ. ʖ. ʉʠʥʠʮʳʥ. ɺ ʧʝʨʠʦʜ ʩ 1983 ʧʦ 1987 ʛʦʜʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʘʩʰʪʘʙʥʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ: ʨʘʩʰʠʨʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʧʦʨʳ ʠ ʫʩʪʦʠ, ʩ ʥʠʟʦʚʦʡ ʩʪʦʨʦʥʳ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʚʳʝ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ (ʪʘʢ ʞʝ ʧʦʜ ʦʜʥʦʧʫʪʥʫʶ ʞʝʣʝʟʥʫʶ ʜʦʨʦʛʫ), ʢʦʪʦʨʳʝ ʚ 

ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʣʠ ʦʯʝʨʪʘʥʠʷ ʘʨʦʢ ʩʪʘʨʦʛʦ ʤʦʩʪʘ (ʨʠʩ. 4), ʘ ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʸʪ ʚʳʧʦʣʥʝʥ 

ʦʜʥʦʢʨʳʣʳʤ ʨʘʩʢʨʳʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ. ʄʝʭʘʥʠʟʤʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʦʚʦʛʦ ʨʘʟʚʦʜʥʦʛʦ 

ʧʨʦʣʸʪʘ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʟʘʚʦʜʝ.  

 

 
ʈʠʩʫʥʦʢ. 4. ʌʠʥʣʷʥʜʩʢʠʡ ʤʦʩʪ, 1987 ʛ. 

 

ʅʘ ʧʝʨʚʦʤ ʤʦʩʪʫ ʚʟʘʤʝʥ ʩʪʘʨʳʭ ʙʘʰʝʥ ʧʦʩʪʨʦʠʣʠ ʥʦʚʳʝ (ʨʠʩ. 4). ʀʟʥʘʯʘʣʴʥʦ ʦʥʠ 

ʟʘʜʫʤʳʚʘʣʠʩʴ ʢʘʢ ʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʧʦʟʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜ ʥʦʚʫʶ ʩʠʩʪʝʤʫ 

ʨʘʟʚʦʜʥʦʛʦ ʧʨʦʣʸʪʘ. ɺ 1988 ʛʦʜʫ ʝʛʦ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʣʠ ʠʟ-ʟʘ ʤʘʩʰʪʘʙʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʢʦʨʨʦʟʠʝʡ, ʘ ʚ 1944 ʛʦʜʫ ʥʘ ʥʝʤ ʙʳʣʠ ʜʝʤʦʥʪʠʨʦʚʘʥʳ ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʸʪ ʚʤʝʩʪʝ ʩ ʧʦʜʲʝʤʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ. 

ʄʘʩʰʪʘʙʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ɺ 2000-ʝ ʛʦʜʳ ʧʦʪʦʢ ʛʨʫʟʦʚʳʭ ʩʦʩʪʘʚʦʚ ʩʥʦʚʘ ʚʦʟʨʦʩ, ʫʞʝ ʚʝʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʃʘʜʦʞʩʢʦʛʦ ʚʦʢʟʘʣʘ, ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʩʪʘʨʦʛʦ ʤʦʩʪʘ. ɺ ʭʦʜʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 2002-2003 ʛʛ. ʫʩʪʘʥʦʚʠʣʠ ʥʦʚʳʡ ʨʘʟʚʦʜʥʦʡ ʧʨʦʣʸʪ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʲʝʤʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʘʟʚʦʜʥʦʡ ʤʝʭʘʥʠʟʤ, ʦʪʨʝʤʦʥʪʠʨʦʚʘʣʠ ʙʘʰʥʠ ʠ ʨʫʩʣʦʚʳʝ ʦʧʦʨʳ, ʟʘʤʝʥʠʣʠ ʦʧʦʨʥʳʝ 

ʯʘʩʪʠ ʠ ʧʦʢʨʳʪʠʝ ʥʘ ʚʩʝʡ ʜʣʠʥʝ ʤʦʩʪʘ. ʕʩʪʘʢʘʜʘ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʙʳʣʘ ʪʘʢʞʝ ʢʘʧʠʪʘʣʴʥʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -111- 

 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʘ, ʙʳʣʠ ʟʘʤʝʥʝʥʳ 43 ʦʧʦʨʳ ʠ 42 ʧʨʦʣʸʪʘ. ʈʝʢʦʥʩʪʨʫʢʮʠʝʡ ʨʫʢʦʚʦʜʠʣʠ 

ʠʥʞʝʥʝʨʳ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʖ. ɸ. ɸʨʴʝʚ, ʈ. ɻ. ɹʦʢʦʚ, ɺ. ʗ. ɼʠʜʦʚ, ʖ. ɻ. ʇʘʚʣʦʚ, ɹ. ʀ. ʎʚʝʪʢʦʚ 

ʠ ʜʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʩʪ ʦʙʨʘʟʦʚʘʣ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ, ʥʝ ʟʘʚʠʩʷʱʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʝʪʢʠ. ʕʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʣʦ ʜʚʠʞʝʥʠʝ ʧʦʝʟʜʦʚ, ʪʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʙʳʣʦ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʝʟʜʘ, 

ʜʚʠʞʫʱʠʝʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʧʨʦʧʫʩʢʘ ʧʦʝʟʜʦʚ, ʥʘʧʨʘʚʣʷʶʱʠʭʩʷ ʠʤ ʥʘʚʩʪʨʝʯʫ.  

ʂʦʥʩʪʨʫʢʮʠʠ ʨʘʟʚʦʜʥʳʭ ʧʨʦʣʸʪʦʚ 

ʅʦʚʘʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʲʸʤʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʦʜʥʦʛʦ ʧʨʦʣʸʪʘ ʩʪʘʨʦʛʦ ʤʦʩʪʘ ʨʘʙʦʪʘʝʪ ʧʦ 

ʧʨʠʥʮʠʧʫ ʣʠʬʪʘ: ʧʨʦʣʸʪʥʦʝ ʩʪʨʦʝʥʠʝ ʤʘʩʩʦʡ ʦʢʦʣʦ 200 ʪ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʰʢʠʚʦʚ ʠ ʪʨʦʩʦʚ. ɼʦʩʪʠʛʘʷ 

ʚʝʨʭʥʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʨʦʣʸʪ ʫʜʝʨʞʠʚʘʝʪʩʷ ʧʨʦʪʠʚʦʚʝʩʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʦʧʫʩʢʘʥʠʷ. 

ʇʦʣʥʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʧʨʦʣʸʪʘ ʩʦʩʪʘʚʣʷʝʪ 31,5 ʤ, ʯʪʦ ʦʢʦʣʦ 51 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʚʦʜʳ. ɺʨʝʤʷ 

ʨʘʟʚʦʜʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4 ʤʠʥʫʪ.  

ɺʳʩʦʪʘ ʙʘʰʝʥ ʜʦʩʪʠʛʘʝʪ 40 ʤ. ʋʜʠʚʠʪʝʣʴʥʦ ʦʨʛʘʥʠʯʥʦ ʦʥʠ ʚʧʠʩʘʣʠʩʴ ʚ ʟʘʩʪʨʦʡʢʫ 

ʅʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʝʛʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʳʩʦʢʠʤʠ ʟʘʚʦʜʩʢʠʤʠ ʪʨʫʙʘʤʠ.  

ɺʪʦʨʦʡ ʤʦʩʪ ʦʙʣʘʜʘʝʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʦʜʥʦʢʨʳʣʦʡ ʨʘʩʢʨʳʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʦʡ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʊʨʦʠʮʢʠʡ ʤʦʩʪ. ɽʱʝ ʦʜʥʘ ʫʥʠʢʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʠʟ ʝʛʦ ʤʦʩʪʦʚ ʨʘʟʥʳʡ ʪʠʧ ʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ: ʫ ʚʪʦʨʦʛʦ ï ʦʥ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ. ʇʨʦʣʸʪ ʠ ʝʛʦ ʧʨʦʪʠʚʦʚʝʩ ʥʘ ʵʪʦʤ ʤʦʩʪʫ ʚʝʩʷʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʩʦʩʝʜʥʝʛʦ. ɺʝʣʠʯʠʥʘ ʧʨʦʣʸʪʘ ʪʦʞʝ ʙʦʣʴʰʝ -  45,2 ʤ [5]. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʩʪ: ʚʢʣʶʯʘʶʪʩʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʤʘʩʣʦ ʧʦʩʪʫʧʘʝʪ ʚ ʛʠʜʨʦʮʠʣʠʥʜʨʳ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʠ ʧʦʜʥʠʤʘʶʪ ʧʨʦʣʸʪ. 

ʈʘʟʚʦʜʷʪʩʷ ʤʦʩʪʳ ʧʦ ʦʯʝʨʝʜʠ: ʩʥʘʯʘʣʘ ʧʦʜʥʠʤʘʝʪʩʷ ʧʨʦʣʸʪ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʲʝʤʥʦʡ 

ʩʠʩʪʝʤʳ, ʟʘʪʝʤ ï ʢʨʳʣʦ ʚʪʦʨʦʛʦ ʤʦʩʪʘ (ʨʠʩ. 5). ʈʘʟʚʦʜʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʪʢʨʳʪʠʷ ʨʝʣʴʩʦʚʳʭ 

ʟʘʤʢʦʚ ʥʘ ʧʫʪʠ: ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʝʩʪʠ ʨʝʣʴʩʳ ʥʘ 900 ʤʤ, ʟʘʪʝʤ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʦʣʸʪʥʳʝ ʟʘʤʢʠ, 

ʧʦʩʣʝ ʵʪʦʛʦ ʚʢʣʶʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʠʚʦʜʘ ʨʘʟʚʦʜʢʠ, ʠ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ ʧʦʜʥʠʤʘʶʪʩʷ ʜʨʫʛ ʟʘ 

ʜʨʫʛʦʤ. ʅʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚʩʝʛʦ 10 ʤʠʥʫʪ. ɺ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʤʦʩʪ ʨʘʟʚʦʜʷʪ ʩ 

2:20 ʜʦ 5:30 ʫʪʨʘ.  

 

 
ʈʠʩʫʥʦʢ. 5. ʈʘʟʚʝʜʝʥʥʳʝ ʧʨʦʣʸʪʳ ʌʠʥʣʷʥʜʩʢʦʛʦ ʤʦʩʪʘ. 

 

ɺʳʚʦʜʳ 

ʌʠʥʣʷʥʜʩʢʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʦʩʪ ï ʥʝʧʦʚʪʦʨʠʤʦʝ ʠʥʞʝʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, 

ʟʘʩʣʫʞʝʥʥʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʩʤʝʣʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʤʳʩʣʠ. ɽʛʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʥʝ ʧʦʨʪʠʪ, ʘ ʜʦʧʦʣʥʷʝʪ ʦʢʨʫʞʘʶʱʠʡ ʧʝʡʟʘʞ. ʗʚʣʷʷʩʴ ʯʘʩʪʴʶ 

ʚʘʞʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʠʤʝʶʱʝʡ ʚʳʭʦʜ ʢ ʩʝʚʝʨʥʳʤ ʨʫʙʝʞʘʤ ʩʪʨʘʥʳ, ʤʦʩʪ ʧʦ ʧʨʘʚʫ 

ʠʤʝʝʪ ʩʪʘʪʫʩ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʛʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʝʪʩʷ ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʛ. ɹʘʨʥʘʫʣʝ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ,ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʠ ʉʥʠʇʳ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ. ɻʦʨʦʜ ɹʘʨʥʘʫʣ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʥʘʫʯʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʩʪʦʣʠʮʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʠʥʬʦʨʤʘʮʠʷ, 

ʛʝʦʣʦʛʠʷ, ʬʫʥʜʘʤʝʥʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

Abstract 

The article considers the task of designing a residential building in Barnaul. To solve this 

problem, the engineering and geological conditions of construction were analyzed and considered, the 

current norms and SniPs were analyzed, and tasks were formulated. The city of Barnaul is one of the 

largest industrial, transport, scientific and cultural centers of Western Siberia, the capital of the Altai 

Territory 
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ʇʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʜʥʝʵʪʘʞʥʦʝ ʞʠʣʦʝ ʟʜʘʥʠʝ ʢʦʪʪʝʜʞʥʦʛʦ 

ʪʠʧʘ ʩ ʫʯʝʪʦʤ ʚʳʙʨʘʥʥʦʛʦ ʨʘʡʦʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠ. ʄʥʦʡ ʙʳʣ ʚʳʙʨʘʥ ʛʦʨʦʜ ɹʘʨʥʘʫʣ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ: 

ʇʨʦʘʥʘʣʠʘʟʘʠʨʦʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʉʥʠʇʳ, ɻʆʉʊʳ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ,ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ;  

ʆʙʲʝʜʝʥʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʜʘʯʫ; 

ʈʘʩʯʠʪʘʪʴ ʬʫʥʜʘʤʝʥ; 

ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʟʜʘʥʠʝ. 

ɻʦʨʦʜ ɹʘʨʥʘʫʣ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʥʘʫʯʥʦ-

ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʩʪʦʣʠʮʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ɹʘʨʥʘʫʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ʙʝʨʝʛʫ ʨ. ʆʙʠ (ʚ 

ʣʝʚʦʙʝʨʝʞʥʦʡ ʝʝ ʯʘʩʪʠ), ʫ ʫʩʪʴʷ ʨ. ɹʘʨʥʘʫʣʢʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʛʦʨʦʜʘ (ʢʨʘʡʥʠʝ 

ʪʦʯʢʠ ʛʨʘʥʠʮʳ ɹʘʨʥʘʫʣʘ): 

 ï 53Á 11/ 17// ï 53Á 28/ 48// ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ, 

 ï 83Á 33/ 31// ï 83Á 53/ 52// ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ. 

ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ɹʘʨʥʘʫʣʘ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ï 

ʇʨʠʦʙʩʢʦʝ ʧʣʘʪʦ ʠ ʜʦʣʠʥʳ ʨʝʢ ʆʙʴ ʠ ɹʘʨʥʘʫʣʢʘ. ʇʨʠʦʙʩʢʦʝ ʧʣʘʪʦ ï ʚʦʟʚʳʰʝʥʥʘʷ ʧʦʣʦʛʦ-

ʫʚʘʣʠʩʪʘʷ ʨʘʚʥʠʥʘ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʆʙʠ ʩ ʦʪʤʝʪʢʘʤʠ 180ï300 ʤ ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ 

ʦʪʤʝʪʢʠ ʧʣʘʪʦ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 185 ʜʦ 251 ʤ. ʅʘʠʙʦʣʴʰʠʝ ʦʪʤʝʪʢʠ ʧʣʘʪʦ (230ï 251 ʤ) 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʧʨʠʙʨʦʚʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ (ʙʣʠʟ ʩʢʣʦʥʘ ʢ ʜʦʣʠʥʝ ʨ. ʆʙʠ) ʠ ʚ 

ʟʘʧʘʜʥʦʡ ʝʛʦ ʯʘʩʪʠ. ɿʜʝʩʴ ʞʝ ʥʘʭʦʜʠʪʩʷ ʠ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ (251,6 ʤ), ʦʪʤʝʯʘʝʤʘʷ ʚ 1 ʢʤ 

ʶʛʦ-ʟʘʧʘʜʥʝʝ ɸʆ çɸʣʪʘʡʩʢʠʡ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜè. ʆʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -113- 

 

ʧʣʘʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ (ʢ ʜʦʣʠʥʝ ʨ. ɹʘʨʥʘʫʣʢʠ) ʠ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʦ ʦʪʤʝʪʦʢ 185ï210 ʤ. 

 ʅʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ ʨʘʩʧʦʣʦʞʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ: ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʮʝʥʪʨʘ 

ɹʘʨʥʘʫʣʘ, ʩʝʚʝʨʥʘʷ, ʟʘʧʘʜʥʘʷ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ (ʥʘʛʦʨʥʘʷ) ʝʛʦ ʯʘʩʪʠ. 

ʊʝʨʨʘʩʠʨʦʚʘʥʥʘʷ ʜʦʣʠʥʘ ɹʘʨʥʘʫʣʢʠ (ʪʠʧʠʯʥʘʷ ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʬʦʨʤʘ ʨʝʣʴʝʬʘ) 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʤʝʞʜʫ ʫʣ. ʄʦʣʦʜʝʞʥʦʡ ʠ ʥʘʛʦʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʡʤʦʡ ʠ ʪʨʝʤʷ ʥʘʜʧʦʡʤʝʥʥʳʤʠ ʪʝʨʨʘʩʘʤʠ. 

ɺ ʜʦʣʠʥʝ ʆʙʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʦʪʩrʧʢʝ ʠ ʥʘʤʳʚʝ ʜʘʤʙ ʜʣʷ ʯʘʰ ʟʦʣʦʦʪʚʘʣʦʚ ʊʕʎ-2 ʠ ʊʕʎ-3 ʚʳʩʦʪʦʡ 9ï12 ʤ ʥʘ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʷʭ (ʪʦʣʴʢʦ ʩʝʢʮʠʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʟʦʣʦʦʪʚʘʣʦʚ ʊʕʎ-2 ʟʘʥʠʤʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʩʚʳʰʝ 

100 ʛʘ) ʠ ʚ ʥʘʧʦʣʥʝʥʠʠ ʵʪʠʭ ʯʘʰ ʟʦʣʦʰʣʘʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʤʦʱʥʦʩʪʴʶ 8ï10 ʤ. ɼʨʫʛʦʡ ʚʠʜ 

ʚʦʟʜʝʡʩʪʚʠʷ ï ʦʪʩʳʧʢʘ ʠ ʥʘʤʳʚ ʥʘʩʳʧʝʡ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʤʦʩʪʦʚ ʯʝʨʝʟ 

ʨ. ʆʙʴ ʚʳʩʦʪʦʡ ʜʦ 15ï20 ʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʤʦʩʪʦʚʳʭ ʷʤ ʚ ʨʫʩʣʝ ʆʙʠ ʛʣʫʙʠʥʦʡ 5ï16 ʤ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʟʝʨ ʥʘ ʧʦʡʤʝ ʧʨʠ ʚʳʝʤʢʝ ʛʨʫʥʪʘ ʧʦʜ ʥʘʩʳʧʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʤʦʩʪʘ, ʜʥʦʫʛʣʫʙʣʝʥʠʝ ʆʙʠ ʙʣʠʟ ʫʩʪʴʷ ɹʦʙʨʦʚʩʢʦʡ ʧʨʦʪʦʢʠ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʠ ʜʨ. 

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʣʴʝʬ ɹʘʨʥʘʫʣʘ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʛʦʨʦʜʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ, ʧʦʟʚʦʣʷʶʱʠʝ ʪʨʘʪʠʪʴ ʤʠʥʠʤʫʤ ʩʨʝʜʩʪʚ ʥʘ ʧʣʘʥʠʨʦʚʦʯʥʳʝ 

ʨʘʙʦʪʳ, ʠʤʝʪʴ ʧʨʷʤʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʩʪʨʦʠʪʴ ʞʠʣʳʝ ʤʘʩʩʠʚʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʪʝʨʨʘʩʠʨʦʚʘʥʥʘʷ ʜʦʣʠʥʘ ɹʘʨʥʘʫʣʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʝʦʙʨʘʟʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʘʥʩʘʤʙʣʠ, ʧʨʠʯʫʜʣʠʚʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʬʦʨʤʳ ʨʝʰʝʥʠʷ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʠʤʘʪ ɹʘʨʥʘʫʣʘ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɿʠʤʘ ʤʦʨʦʟʥʘʷ, ʫʤʝʨʝʥʥʦ-ʩʫʨʦʚʘʷ ʠ ʩʥʝʞʥʘʷ, 

ʘ ʣʝʪʦ ʪʝʧʣʦʝ ʠ ʞʘʨʢʦʝ, ʫʤʝʨʝʥʥʦ-ʚʣʘʞʥʦʝ. ʂʣʠʤʘʪ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦʡ ʩʤʝʥʳ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ɸʪʣʘʥʪʠʢʠ, ɸʨʢʪʠʢʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. 

ʃʘʥʜʰʘʬʪʳ ï ʵʪʦ ʛʝʥʝʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʭ ʷʚʣʷʶʪʩʷ ʨʝʣʴʝʬ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ (ʛʨʫʥʪʳ), ʢʣʠʤʘʪ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʧʦʯʚʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʷ ɹʘʨʥʘʫʣʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ɹʘʨʥʘʫʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ɺʝʨʭʥʝʦʙʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɿʘʧʘʜʥʦʉʠʙʠʨʩʢʦʡ ʩʪʨʘʥʳ. 

ɹʘʨʥʘʫʣ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʙʣʠʟ ʩʦʯʣʝʥʝʥʠʷ ʝʝ ʩʦ ʩʪʝʧʥʦʡ ʟʦʥʦʡ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʦʪʤʝʯʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʣʘʥʜʰʘʬʪʦʚ: ʥʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ ï ʩʪʝʧʴ 

ʩ ʙʝʨʝʟʦʚʳʤʠ ʢʦʣʢʘʤʠ, ʚ ʜʦʣʠʥʝ ɹʘʨʥʘʫʣʢʠ ï ʩʦʩʥʦʚʳʡ ʣʝʩ ʚ ʜʨʝʚʥʝʡ ʜʦʣʠʥʝ ʩʪʦʢʘ, 

ʥʘʟʳʚʘʝʤʳʡ ʣʝʥʪʦʯʥʳʤ ʙʦʨʦʤ. 

ʇʦ ʩʦʩʪʘʚʫ ʧʦʨʦʜ (ʛʨʫʥʪʦʚ) ʣʘʥʜʰʘʬʪʳ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ ʣʸʩʩʦʚʦʩʫʛʣʠʥʠʩʪʳʝ, ʘ ʜʦʣʠʥ 

ʆʙʠ ʠ ɹʘʨʥʘʫʣʢʠ ï ʧʝʩʯʘʥʳʝ. 

ʊʝʨʨʠʪʦʨʠʷ ɹʘʨʥʘʫʣʘ ʥʘʭʦʜʠʪʩʷ ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ʙʣʠʟ ʛʨʘʥʠʮʳ ʩ ʫʤʝʨʝʥʥʦ-

ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʴʶ. ʇʦ ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʟʦʥʝ ʯʝʨʥʦʟʝʤʦʚ. ɿʦʥʘʣʴʥʳʝ ʧʦʯʚʳ ʨʘʟʚʠʪʳ ʥʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ. ʕʪʦ ʯʝʨʥʦʟʝʤʳ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ, ʤʘʣʦʛʫʤʫʩʥʳʝ ʠ ʩʨʝʜʥʝʛʫʤʫʩʥʳʝ, ʩʨʝʜʥʝʤʦʱʥʳʝ. ʄʦʱʥʦʩʪʴ 

ʠʭ 0,3ï0,7 ʤ, ʯʘʱʝ 0,5 ʤ. ʇʦ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʯʚʳ ʩʫʛʣʠʥʠʩʪʳʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ) ʠ ʩʫʧʝʩʯʘʥʳʝ (ʯʘʱʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʜʦʣʠʥʝ ɹʘʨʥʘʫʣʢʠ). ʄʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʦʡ ʩʣʫʞʘʪ ʣʸʩʩʦʚʳʝ ʛʨʫʥʪʳ: ʩʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʤʦʱʥʦʩʪʴʶ 20ï30 ʤ ʚʳʜʝʣʝʥʦ 24 

ʚʠʜʘ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʨʫʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɻʨʫʥʪʳ ʵʪʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʬʫʥʜʘʤʝʥʪʦʚ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʬʠʟʠʢʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʘʨʥʘʫʣʘ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʆʇʇ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʣ. ɹ ʉʅʠʇ 22-01-95 ʠ ʧ. 1 ʉʅʠʇ 22-02-2003: 

-  ʦʧʦʣʟʥʠ, 

-  ʩʫʬʬʦʟʠʷ, 
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-  ʧʨʦʩʘʜʦʯʥʦʩʪʴ ʣʸʩʩʦʚʳʭ ʧʦʨʦʜ, 

-  ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ,  

-  ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ, 

-  ʵʨʦʟʠʷ ʦʚʨʘʞʥʘʷ,  

-  ʵʨʦʟʠʷ ʧʣʦʩʢʦʩʪʥʘʷ, 

-  ʵʨʦʟʠʷ ʨʝʯʥʘʷ (ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ), 

-  ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ (ʥʘʚʦʜʥʝʥʠʷ),  

- ïʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.- ʇʨʦʝʢʪ ʜʦʤʘ ʚ ʛ. ɹʘʨʥʘʫʣ. 

 

ʇʦ ʛʨʘʥʠʮʝ ʪʝʨʨʠʪʦʨʠʠ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʛʨʘʞʜʝʥʠʝ 

ʚʳʩʦʪʦʡ 1,5 - 2,0 ʤ. ʄʘʪʝʨʠʘʣ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʛʨʘʞʜʝʥʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ (ʨʝʢʘ, ʙʨʦʚʢʘ ʦʚʨʘʛʘ ʠ ʜʨ.). 

ʈʚʳ, ʢʘʥʘʚʳ, ʟʝʤʣʷʥʳʝ ʚʘʣʳ ʥʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʛʨʘʞʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ. 

ɺʜʦʣʴ ʛʨʘʥʠʮʳ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʛʨʘʥʠʮʳ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʣʦʩʘ 

ʟʝʤʣʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ [ʉʅʠʇ 30-20-97*, 5.1] 

ʅʘ ʪʝʨʨʠʪʦʨʠʶ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʩ ʯʠʩʣʦʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦ 50 ʤʦʞʥʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʜʠʥ ʚʲʝʟʜ, ʙʦʣʝʝ 50 - ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʚʲʝʟʜʦʚ. 

ʐʠʨʠʥʘ ʚʦʨʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʚʲʝʟʜʦʚ ʥʘ ʦʛʨʘʞʜʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʧʨʦʝʟʜ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 

4,5 ʤ. 

ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʢʘʣʠʪʢʠ ʚ ʦʛʨʘʜʝ ʝʝ ʰʠʨʠʥʫ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 1 ʤ. [ʉʅʠʇ 30-

20-97*, 5.3] 

ʊʝʨʨʠʪʦʨʠʷ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ: 

-  ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ); 

- -ʩʘʜʦʚʳʭ. 
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ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛ. ʏʘʧʘʝʚʩʢʝ 

ʌʠʣʠʘʣ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ  
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʛʦʨʦʜʝ ʏʘʧʘʝʚʩʢʝ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʘʥʥʦʛʦ ʛʦʨʦʜʘ , ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʠʭʦʜʘ ʠʥʚʝʩʪʦʨʦʚ. ʎʝʣʴ ʩʪʘʪʴʠ ï 

ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʥʦʛʦʨʦʜʘ, ʚʳʷʚʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʀʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜ ,ʵʢʦʣʦʛʠʷ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʨʦʙʣʝʤʳ ,ʧʫʪʠ ʨʝʰʝʥʠʷ, 

ʧʨʦʛʨʘʤʤʳ. 

 

Abstract  

The article discusses environmental problems in the city of Chapaevsk. The features of the 

socio-economic state of this city are analyzed, in particular, the lack of necessary infrastructure for the 

arrival of investors. The purpose of the article is to use a specific example to analyze the state of the 

environment of a single-industry town and identify environmental problems. Existing problems are 

considered in connection with priority projects for the socio-economic development of the territory and 

existing programs in the field of ecology and environmental protection. 

Keywords: ʩity, ecology, environment, problems, solutions, programs. 

 

ʏʘʧʘӢʝʚʩʢ (ʜʦ 1918 ʛʦʜʘ ʀʚʘʱʝʥʢʦʚʦ, ʩ 1918 ʧʦ 1929 ʛʦʜʳ ʊʨʦʮʢ) ð ʛʦʨʦʜ ʦʙʣʘʩʪʥʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʪʘʥʮʠʷ ʂʫʡʙʳʰʝʚʩʢʦʡ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ. ʎʝʥʪʨ ʦʜʥʦʠʤʸʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʏʘʧʘʝʚʢʠ (ʧʨʠʪʦʢ ɺʦʣʛʠ), ʚ 43 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʉʘʤʘʨʳ. 

ʉʪʘʪʫʩ ʛʦʨʦʜʘ ʧʦʣʫʯʠʣ ʚ 1927 ʛʦʜʫ. ɺ ʯʝʨʪʫ ʏʘʧʘʝʚʩʢʘ ʚʭʦʜʷʪ ʙʳʚʰʠʡ ʧʦʩʸʣʦʢ ʀʚʘʱʝʥʢʦʚʦ, 

ʙʳʚʰʠʝ ʩʸʣʘ ʊʠʪʦʚʢʘ, ɻʫʙʘʰʝʚʦ, ɹʦʣʴʰʦʝ ʊʦʤʳʣʦʚʦ ʠ ʧʨʠʛʦʨʦʜʥʳʝ ʧʦʩʸʣʢʠ ʅʘʛʦʨʥʳʡ ʠ 

ʉʘʜʦʚʦ-ɼʘʯʥʳʡ [1]. 

ʅʘʩʝʣʝʥʠʝ 70 228 ʯʝʣʦʚʝʢ (2021). ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ 

ʩʦʩʪʘʚʣʷʝʪ 18 749 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʟʘʩʪʨʦʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʥʠʤʘʝʪ 11 295 ʛʘ, (80 % ð 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʝ ʦʙʲʝʢʪʳ, 9 % ð ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʠ 11 % ð 

ʣʠʯʥʳʝ ʭʦʟʷʡʩʪʚʘ). 

ɻʦʨʦʜ ʪʨʫʜʦʚʦʡ ʜʦʙʣʝʩʪʠ ʠ ʩʣʘʚʳ (ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʝʟʠʜʠʫʤʘ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʶʟʘ ʛʦʨʦʜʦʚ-ʛʝʨʦʝʚ) [1]. 
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-116- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʏʘʧʘʝʚʩʢ - ʵʪʦ ʧʨʦʤʳʰʣʝʥʥʳʡ ʛʦʨʦʜ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʏʘʧʘʝʚʩʢʘ ʤʳ 

ʥʘʰʣʠ 59 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʙʨʦʩʦʚ ʠ ʚʳʙʨʦʩʦʚ ʚ 

ʦʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʭ ʦʙʴʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʘʢ ʫʢʘʟʘʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʠ 

ʩʪʘʪʴʷʭ, ʧʨʠʢʘʟʦʤ ɻʦʩʢʦʤʵʢʦʣʦʛʠʠ ʈʦʩʩʠʠ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʟʦʥʝ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʠʪʫʘʮʠʷ ʥʘ 2023 ʛʦʜ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. 

ʇʨʦʙʣʝʤ ʤʥʦʞʝʩʪʚʦ, ʠʤʝʶʪʩʷ ʞʘʣʦʙʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʠ ʵʪʦ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʫʯʘʩʪʠʷ ʚʣʘʩʪʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ. 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2.  

 

 

ɼʣʷ ʏʘʧʘʝʚʩʢʘ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʥʘ 

ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ 187,2 ʢʚ. ʢʤ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʳ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʦʪʭʦʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɺʦ-ʚʪʦʨʳʭ, ʪʝʨʨʠʪʦʨʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ ʦʪ ʧʨʦʰʣʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʨʝʜʥʝ-ɺʦʣʞʩʢʦʛʦ ʟʘʚʦʜʘ ʭʠʤʠʢʘʪʦʚ. ʕʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ ʟʘʢʦʥʳ ʈʌ ʠ ʜʦʢʫʤʝʥʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʘʥʥʳʝ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʜʦʢʣʘʜʳ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ɸʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ.ʦ. ʏʘʧʘʝʚʩʢ [2]. 

ʏʘʧʘʝʚʩʢ ʫʥʘʩʣʝʜʦʚʘʣ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ 

ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ (ʩ 1911 ʛ.) ʢʘʢ ʮʝʥʪʨ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʥʫʞʜ 

ʚʦʝʥʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. ɺ 

ʜʦʢʣʘʜʝ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʦʪʥʝʩʝʥ ʢ çʛʦʨʷʯʝʡ ʪʦʯʢʝè ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʣʦʛʠʠ: ʥʘ 

ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʜʠʦʢʩʠʜʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʩʪʦʡʢʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢʠ ʏʘʧʘʝʚʢʠ, ʘ ʪʘʢʞʝ 

ʧʦʯʚ [1,2]. ʂʨʠʟʠʩʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʣʠʢʚʠʜʠʨʦʚʘʥʥʦʛʦ 

ʆɸʆ çʉʨʝʜʥʝ-ɺʦʣʞʩʢʠʡ ʟʘʚʦʜʘ ʭʠʤʠʢʘʪʦʚè, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʢʘʟʘʥʠʷ ʛʦʨʦʜʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 7 . ʉʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʪʦʢʩʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʧʦʯʚʫ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ), ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ [2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ 

ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʨʘʥʝʝ ʨʘʟʤʝʱʘʣʠʩʴ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 18 ʣʝʪ ʠ ʧʦʟʚʦʣʠʪ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛ.ʦ. ʏʘʧʘʝʚʩʢ [2]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʆɸ çʇʨʦʤʩʠʥʪʝʟè, ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʠ ʥʠʪʨʦʙʝʥʟʦʣʘ ʚ ʈʌ ʠ ʉʅɻ, ʷʚʣʷʝʪʩʷ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʛ.ʏʘʧʘʝʚʩʢʝ 

ɿʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 
ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʘ ɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -117- 

 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. ʂ ʚʝʜʫʱʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʏʘʧʘʝʚʩʢʘ ʦʪʥʦʩʷʪʩʷ ʌʂʇ 

çʏʘʧʘʝʚʩʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè, ɸʆ çʇʦʣʠʤʝʨè, ʌʂʇ çʇʨʠʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʙʦʝʧʨʠʧʘʩʥʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥè, ɿɸʆ çʍʠʤʩʠʥʪʝʟè, ʆʆʆ çʇʨʦʤʧʝʨʬʦʨʘʪʦʨè, ɿɸʆ 

çʇʕʉ/ʉʂʂè. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʚʘʝʪʩʷ ʵʥʝʨʛʝʪʠʢʘ (ɸʆ çʊʝʧʣʦʵʥʝʨʛʦʢʦʤʧʘʥʠʷè), 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʆʆʆ çʏʘʧʘʝʚʩʢʠʡ ʩʠʣʠʢʘʪè) ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʛ.ʦ. ʏʘʧʘʝʚʩʢ ʥʝ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO 14001:2004 

8 . ʉʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʨʷʜʫ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʨʝʡʪʠʥʛʘʤʠ ʠ ʦʪʢʨʳʪʦʩʪʴʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʠʤ ʠʟ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʵʢʦʣʦʛʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛ.ʦ. 

ʏʘʧʘʝʚʩʢ ʚʳʩʪʫʧʘʝʪ ʥʝʨʘʟʚʠʪʦʩʪʴ ʜʦʙʨʦʚʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʢʪʠʢʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ [2]. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʛ.ʦ. ʏʘʧʘʝʚʩʢ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʝ ʬʦʨʤ ʠ ʧʨʦʷʚʣʝʥʠʡ [2]. ʕʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʏʘʧʘʝʚʩʢʝ ʫʩʫʛʫʙʣʷʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʧʣʘʥʠʨʦʚʦʯʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ: ʞʠʣʳʝ ʤʘʩʩʠʚʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʝʨʪʝ 

ʛʦʨʦʜʘ ʧʨʦʭʦʜʷʪ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. ʏʘʧʘʝʚʩʢ ʧʦʩʪʦʷʥʥʦ ʫʛʣʫʙʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ 

ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʮʝʥʥʳʭ ʬʨʘʢʮʠʡ ʚ ʥʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʛʦʨʦʜʝ 

ʠʤʝʶʪʩʷ ʥʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʩʚʘʣʢʠ. ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 

ʩʚʘʣʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʞʠʣʴʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʜʘʯʥʳʭ ʤʘʩʩʠʚʦʚ 

ʠ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʵʢʦʩʠʩʪʝʤ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʇʦʢʘʟʘʪʝʣʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6 ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʣʠʢʚʠʜʘʮʠʠ 

(ʨʝʢʫʣʴʪʠʚʘʮʠʠ) ʠ ʧʝʨʝʚʦʜ ʧʦʪʦʢʘ ʦʪʭʦʜʦʚ ʥʘ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʤʝʱʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʏʘʧʘʝʚʩʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ , ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʘʜʘ. ʀʤʝʥʥʦ ʢʚʘʣʠʬʠʢʘʮʠʷ, 

ʩʦʟʠʜʘʪʝʣʴʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ ʦʧʨʝʜʝʣʷʶʪ ʛʣʦʙʘʣʴʥʫʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪ 

ʢʘʢ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʠʨʫʶʱʝʡ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʪʘʢ ʠ 

ʟʥʘʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʠʪʦʢ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ. ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ʚʦ ʤʥʦʛʦʤ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʦʚʝʪʩʢʦʡ ʤʦʜʝʣʠ ʫʨʙʘʥʠʟʘʮʠʠ, çʛʜʝ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʫʨʙʘʥʠʟʘʮʠʷ ʙʳʣʘ ʪʦʣʴʢʦ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, ʘ ʯʝʣʦʚʝʢ ï ʚʩʝʛʦ ʣʠʰʴ 

çʚʠʥʪʠʢʦʤè ʦʛʨʦʤʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ. ɺʝʜʴ ʝʩʣʠ ʦʩʥʦʚʫ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢ ʩ ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʟʘʢʦʥʦʤʝʨʥʳʤ ʥʝʠʟʙʝʞʥʳʡ çʧʨʦʚʘʣè ʩʦʚʝʪʩʢʦʡ ʤʦʜʝʣʠ ʫʨʙʘʥʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʝʟʢʠʤ 

ʦʪʩʪʘʚʘʥʠʝʤ ʉʉʉʈ ï ʈʦʩʩʠʠ ʦʪ ʦʙʱʝʧʨʠʥʷʪʳʭ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ ʦʙʨʘʟʘ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ, ʠʭ ʢʫʣʴʪʫʨʳ, ʜʦʭʦʜʦʚ, ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʪ. ʜ.è ɻʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʮʠʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʫʩʠʣʠʚʘʷ ʠʣʠ ʦʩʣʘʙʣʷʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʟʘ ʩʯʝʪ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʘʤ [3]. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʛʦʨʦʜʝ ʏʘʧʘʝʚʩʢʝ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʛ. 

ʅʦʚʦʢʫʡʙʳʰʝʚʩʢ ʠ ʜʨʫʛʠʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʨʝʰʘʝʪʩʷ ʤʝʨʘʤʠ 



-118- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʧʨʦʙʣʝʤʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʧʨʘʚʠʪʴ  ʚ 

ʯʠʩʣʦ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ, ʧʨʦʚʝʩʪʠ ʩʦʚʨʝʤʝʥʥʫʶ ʦʮʝʥʢʫ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

***  

1. ɺʠʢʠʧʝʜʠʷ. https://ru.wikipedia.org/wiki 

2. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʥʦʛʦʨʦʜʘ ʏʘʧʘʝʚʩʢ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ . https://cyberleninka.ru 

3. ʂʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ  ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

https://cyberleninka 

ʌʠʣʠʧʧʦʚʘ ʉ.ɺ1., ʍʘʣʠʤʦʚ ɸ.ʄ.,ʊʨʦʬʠʤʦʚʘ ʄ.ʖ.1. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦʙ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʚ ʨʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʌʠʣʠʘʣ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ.ɹʝʣʝʙʝʝ ʨʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ 

(ʈʦʩʩʠʷ, ɹʝʣʝʙʝʡ) 

doi: 10.18411/trnio-05-2024-799 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʥʷʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʦʨʦʛʠ ʚʩʝʛʜʘ ʦʩʪʘʚʘʣʠʩʴ ʙʦʣʴʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʝʜʴ ʨʘʟʤʝʨʳ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚʥʦʩʷʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʚ ɽʚʨʦʧʝ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʜʨʝʚʥʝʨʠʤʩʢʦʡ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʪʦ ʈʦʩʩʠʷ ʦʙʨʘʟʦʚʘʣʘʩʴ ʥʘ ʙʦʛʘʪʳʭ, ʥʦ ʥʝʦʩʚʦʝʥʥʳʭ ʟʝʤʣʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ,ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ,ʧʦʣʦʩʳ ʦʪʚʦʜʘ, 

ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦ, ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

 

Abstract 

The article analyzes the concept of a highway. The issues of structural elements are considered. 

Roads have always been a sore spot for our country. This is due to the complexity of their construction, 

because the size of the territory and harsh climatic conditions in most of the state make their own 

adjustments to the development of this infrastructure. While some sections of the ancient Roman road 

network are still used in Europe, Russia was formed on rich but undeveloped lands. 

Keywords: highways ,structural elements, right-of-way lanes, roadbed, engineering 

communications. 

 

ʇʦʥʷʪʠʝ çʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘè ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʚ ʌɿ ˉ 257 ʦʪ 08.11.2007 ʛ. ʢʘʢ çé 

ʦʙʲʝʢʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚ ʛʨʘʥʠʮʘʭ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʠʭ ʠʣʠ ʧʦʜ ʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʷʚʣʷʶʱʠʝʩʷ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʴʶè [1]. 

ʂʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʜʦʨʦʛ ʦʪʥʦʩʷʪʩʷ: ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦ, ʜʦʨʦʞʥʘʷ ʦʜʝʞʜʘ, 

ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʥʘʟʝʤʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ), ʟʘʱʠʪʥʳʝ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʵʣʝʤʝʥʪʳ ʦʙʫʩʪʨʦʡʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ[3]. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʥʘ ʧʨʠʤʝʨʝ ʨʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ: 
ɼʦʨʦʞʥʦʝ ʧʦʣʦʪʥʦ ð ʫʯʘʩʪʦʢ ʟʝʤʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʣʠʥʝ. ʉʦʩʪʦʠʪ 

ʠʟ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠ ʦʙʦʯʠʥʳ. 

ɼʦʨʦʞʥʘʷ ʦʜʝʞʜʘ ð ʤʥʦʛʦʩʣʦʡʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʥʘʛʨʫʟʢʫ ʦʪ ʜʚʠʛʘʶʱʠʭʩʷ ʧʦ ʥʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

https://cyberleninka.ru/


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -119- 

 

ɹʦʢʦʚʳʝ ʢʘʥʘʚʳ ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ. 

ʇʨʦʝʟʞʘʷ ʯʘʩʪʴ ð ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʜʚʠʞʫʪʩʷ ʙʝʟʨʝʣʴʩʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʈʘʟʜʝʣʠʪʝʣʴʥʘʷ ʧʦʣʦʩʘ ð ʨʘʟʤʝʪʢʘ ʠʣʠ ʢʦʥʩʪʨʫʢʮʠʷ, ʥʘʥʝʩʸʥʥʘʷ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʛʠ. 

ʇʦʣʦʩʘ ʜʚʠʞʝʥʠ ̫ð ʧʨʦʜʦʣʴʥʘʷ ʧʦʣʦʩʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩ ʨʘʟʤʝʪʢʦʡ ʠʣʠ ʙʝʟ ʥʝʸ. 

ʊʨʘʤʚʘʡʥʳʝ ʧʫʪʠ ð ʯʘʩʪʴ ʜʦʨʦʛʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʦʣʦʪʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʦʪʜʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʬʠʣʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘ ʦʙʦʩʦʙʣʝʥʥʦʤ ʠʣʠ 

ʩʦʚʤʝʱʝʥʥʦʤ ʧʦʣʦʪʥʝ. 

ʆʙʦʯʠʥʘ ð ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʩʪʳʢʝ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ 

ʠ ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʥʝʡ. 

 

 
ʈʠʩʫʥʦʢ 1.- ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ 

 

ɿʘʱʠʪʥʳʝ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ï ʵʣʝʤʝʥʪʳ ʦʟʝʣʝʥʝʥʠʷ, ʠʤʝʶʱʠʝ ʟʘʱʠʪʥʦʝ ʟʥʘʯʝʥʠʝ; 

ʟʘʙʦʨʳ ʰʫʤʦʟʘʱʠʪʥʳʝ, ʚʝʪʨʦʟʘʱʠʪʥʳʝ; ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʱʠʪʳ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʪ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʂ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʤʦʩʪʳ, ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ ʪʨʫʙʳ, ʧʫʪʝʧʨʦʚʦʜʳ, 

ʪʦʥʥʝʣʠ, ʵʩʪʘʢʘʜʳ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ï ʩʦʦʨʫʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ, 

ʨʝʤʦʥʪʝ, ʩʦʜʝʨʞʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʕʣʝʤʝʥʪʳ ʦʙʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ (ɹɼɼ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʜʦʨʦʞʥʳʝ 

ʦʛʨʘʞʜʝʥʠʷ, ʩʚʝʪʦʬʦʨʳ, ʤʝʩʪʘ ʦʪʜʳʭʘ, ʪʨʦʪʫʘʨʳ, ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɹʘʨʴʝʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʦʛʨʘʞʜʝʥʠʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ), ʧʘʨʘʧʝʪʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʨʘʟʤʝʱʘʶʪʩʷ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʥʫʞʜʝʥʥʳʭ 

ʩʲʝʟʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʛʠ ʩ ʤʦʩʪʦʚ, ʧʫʪʝʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩʦ ʚʩʪʨʝʯʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʥʘʝʟʜʦʚ ʥʘ 

ʤʘʩʩʠʚʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ [3]. 

ʋʩʣʦʚʠʷ ʠ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʞʝʩʪʢʦʩʪʠ (ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʵʥʝʨʛʦʧʦʛʣʦʱʘʶʱʠʭ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʞʝʩʪʢʠʭ, ʪʨʦʩʦʚʳʭ, ʧʘʨʘʧʝʪʥʦʛʦ ʪʠʧʘ) ʩʣʝʜʫʝʪ ʥʘʟʥʘʯʘʪʴ 

ʧʦ ɻʆʉʊ ʈ 52 289ï2004 [2]. 

ʂʦʥʩʪʨʫʢʮʠʠ ʧʝʨʠʣʴʥʦʛʦ ʪʠʧʘ, ʩʝʪʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʧʦʨʷʜʦʯʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʧʝʰʝʭʦʜʦʚ, ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʝ ʜʦʨʦʛ I ʢʘʪʝʛʦʨʠʠ ʥʘʧʨʦʪʠʚ 

ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʦʢ ʩ ʧʝʰʝʭʦʜʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʜʣʠʥʳ ʦʩʪʘʥʦʚʢʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 20 ʤ ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʦʩʪʘʥʦʚʦʢ. 

ʆʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʜʦʨʦʛ II ï V ʢʘʪʝʛʦʨʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ ʥʘʧʨʘʚʣʷʶʱʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʩʠʛʥʘʣʴʥʳʭ ʩʪʦʣʙʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ, ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʯʘʩʪʢʘʭ: 

- ïʥʘ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʛ ʧʨʠ ʚʳʩʦʪʝ ʥʘʩʳʧʠ ʥʝ ʤʝʥʝʝ 2 ʤ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝ ʤʝʥʝʝ 2000 ʧʨʠʚ. ʝʜ./ʩʫʪ ʯʝʨʝʟ 50 ʤ; 



-120- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

- ʚ ʧʨʝʜʝʣʘʭ ʢʨʠʚʳʭ ʚ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ ʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ ʧʨʠ ʚʳʩʦʪʝ 

ʥʘʩʳʧʠ ʙʦʣʝʝ 2 ʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝ ʤʝʥʝʝ 2000 ʧʨʠʚ. ʝʜ./ʩʫʪʢʠ ʧʦ 

ʪʨʠ ʩʪʦʣʙʠʢʘ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ; 

- ʚ ʧʨʝʜʝʣʘʭ ʢʨʠʚʳʭ ʚ ʧʣʘʥʝ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ (ʧʦ ʪʨʠ ʩʪʦʣʙʠʢʘ ʩ 

ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ) ʧʨʠ ʚʳʩʦʪʝ ʥʘʩʳʧʠ ʥʝ ʤʝʥʝʝ 1 ʤ; 

- ʚ ʧʨʝʜʝʣʘʭ ʢʨʠʚʳʭ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʠ ʧʨʠʤʳʢʘʥʠʷʭ ʚ ʦʜʥʦʤ 

- ʫʨʦʚʥʝ; 

- ʥʘ ʜʦʨʦʛʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 15 ʤ ʦʪ ʙʦʣʦʪ 

- ʠʚʦʜʦʪʦʢʦʚ ʛʣʫʙʠʥʦʡ ʦʪ 1 ʜʦ 2 ʤ, ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤ; 

- ʫ ʤʦʩʪʦʚ ʠ ʧʫʪʝʧʨʦʚʦʜʦʚ ʧʦ ʪʨʠ ʩʪʦʣʙʠʢʘ ʜʦ ʠ ʧʦʩʣʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ 

ʜʦʨʦʛʠ ʯʝʨʝʟ 10 ʤ; ʫ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʪʨʫʙ ï ʧʦ ʦʩʠ ʪʨʫʙʳ (ʧʦ ʦʜʥʦʤʫ 

ʩʪʦʣʙʠʢʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʜʦʨʦʛʠ) [3]. 

ʉʠʛʥʘʣʴʥʳʝ ʩʪʦʣʙʠʢʠ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʥʝʫʢʨʝʧʣʝʥʥʦʡ ʯʘʩʪʠ ʦʙʦʯʠʥ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 0,35 ʤ ʦʪ ʙʨʦʚʢʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. 

ɺʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʛʨʘʞʜʝʥʠʷ, 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʧʦʣʦʩʝ ʦʪʚʦʜʘ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʶʪ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʨʦʛʠ, 

ʜʦʨʦʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʙʲʝʢʪʳ 

ʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ [1,2,3]. 

ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ, ʨʘʟʤʝʱʘʝʤʳʤʠ ʥʘ ʧʨʠʜʦʨʦʞʥʦʡ ʧʦʣʦʩʝ ʠʣʠ 

(ʠʥʦʛʜʘ) ʚ ʛʨʘʥʠʮʘʭ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʧʝʨʝʯʥʶ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʫʛ, ʦʢʘʟʳʚʘʝʤʳʭ ʥʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʛʨʘʥʠʮʘʭ 

ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʣʠʙʦ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʜʘʝʪʩʷ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠʣʠ 

ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʤ ʝʤʫ ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ, ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʣʠ ʦʨʛʘʥʦʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʥʘ ʚʳʜʘʯʫ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʚ ʛʨʘʥʠʮʘʭ 

ʧʦʣʦʩʳ ʦʪʚʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ (ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ, ʨʝʤʦʥʪʠʨʫʝʤʳʭ) ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ[1,2,3]. 

ɿʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ ʚ ʛʨʘʥʠʮʘʭ ʧʦʣʦʩʳ 

ʦʪʚʦʜʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ, ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʬʫʥʢʮʠʠ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ. 

***  
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ʀʩʪʦʨʠʷ ʨʝʩʪʘʚʨʘʮʠʠ ʮʝʨʢʚʠ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ (ʦʩʪʨʦʚ ʂʠʞʠ, ʂʘʨʝʣʠʷ) 

ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʞʠʚʦʧʠʩʠ, ʚʘʷʥʠʷ ʠ ʟʦʜʯʝʩʪʚʘ ʀʣʴʠ ɻʣʘʟʫʥʦʚʘ 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʪʦʨʠʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʮʝʨʢʚʠ 

ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ ï ʜʨʝʚʥʝʡʰʝʛʦ ʧʘʤʷʪʥʠʢʘ ʨʫʩʩʢʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ 

ʥʘ ʦʩʪʨʦʚʝ ʂʠʞʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ. ʉʝʛʦʜʥʷ ʜʘʥʥʦʝ ʟʜʘʥʠʝ ʢʫʣʴʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʩʪʘʝʪʩʷ 

ʧʦʜ ʦʭʨʘʥʦʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʨʘʞʘʷ ʩʚʦʝʡ ʢʨʘʩʦʪʦʡ ʠ ʠʟʷʱʥʦʩʪʴʶ ʪʫʨʠʩʪʦʚ ʠ ʣʶʙʠʪʝʣʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʤʥʦʛʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ, ʩʦʭʨʘʥʠʚ ʩʝʙʷ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 
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Abstract 

The article provides information about the history of restoration work of the Church of the 

Resurrection of Lazarus, the oldest monument of Russian wooden architecture located on Kizhi Island 

in the Republic of Karelia. Today, this building of worship remains under state protection, striking 

tourists and architecture lovers with its beauty and elegance, having passed through many historical 

epochs, preserving itself for future generations. 

Keywords: ʘrchitecture, restoration, Kizhi, building, structure, church, history, cage. 

 

ɼʝʨʝʚʷʥʥʦʝ ʟʦʜʯʝʩʪʚʦ ʩʝʛʦʜʥʷ ʦʩʪʘʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʬʝʥʦʤʝʥʦʤ ʚʩʝʡ 

ʨʫʩʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʠʥʪʝʨʝʩ ʢ ʢʦʪʦʨʦʡ ʧʨʦʷʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʥʦ ʠ ʠʥʦʩʪʨʘʥʮʳ [1-2]. 

ʅʝʩʦʤʥʝʥʥʦ ʪʦ, ʯʪʦ ʧʦʟʥʘʚʘʷ ʚʩʶ ʛʣʫʙʠʥʫ ʨʫʩʩʢʦʡ ʜʝʨʝʚʷʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʛʨʫʞʘʝʰʴʩʷ 

ʚ ʛʣʫʙʴ ʚʝʢʦʚ, ʦʱʫʱʘʷ ʪʫ ʠʟʳʩʢʘʥʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ, ʩ ʢʦʪʦʨʦʡ ʥʘʰʠ ʧʨʝʜʢʠ ʚʥʦʩʠʣʠ ʚ ʤʠʨ 

ʨʘʟʣʠʯʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʚʳʧʦʣʥʷʷ ʠʭ ʚʩʝʛʦ ʣʠʰʴ ʠʟ ʜʝʨʝʚʘ [3]. 

ɽʱʝ ʨʫʩʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʃʝʚ ɺʣʘʜʠʤʠʨʦʚʠʯ ɼʘʣʴ (1834-1878 ʛʛ.) ʛʦʚʦʨʠʣ ʦ ʪʦʤ, ʯʪʦ 

ʜʝʨʝʚʷʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʛʣʫʙʦʢʦ ʠʟʫʯʝʥʘ. ʆʥ ʟʘʷʚʣʷʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʝʩʪʘʚʨʘʮʠʠ ʤʥʦʛʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʵʪʦʛʦ ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ ʬʝʥʦʤʝʥʘ. 

ʎʝʨʢʦʚʴ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ (ʨʠʩ. 1), ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʦʩʪʨʦʚʝ ʂʠʞʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʨʝʣʠʷ, ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʠʟ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʘʤʷʪʥʠʢʦʚ ʨʫʩʩʢʦʛʦ 

ʜʝʨʝʚʷʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ.  

 
ʈʠʩʫʥʦʢ 1. ʎʝʨʢʦʚʴ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ɸ.ɺ. ʆʧʦʣʦʚʥʠʢʦʚ.  

ʈʫʩʩʢʦʝ ʜʝʨʝʚʷʥʥʦʝ ʟʦʜʯʝʩʪʚʦ). 

 



-122- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦ ʧʨʝʜʘʥʠʶ, ʜʘʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠʤ ʧʨʝʧʦʜʦʙʥʳʤ 

ʃʘʟʘʨʝʤ ʄʫʨʦʤʩʢʠʤ, ʞʠʚʰʠʤ ʚ XIV ʚʝʢʝ. ɼʘʥʥʘʷ ʮʝʨʢʦʚʴ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʣʝʪʩʢʦʤʫ ʭʨʘʤʫ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ ï ʵʪʦ ʩʝʥʠ, ʩʘʤʦ ʟʜʘʥʠʝ ʮʝʨʢʚʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʘʣʪʘʨʥʘʷ ʯʘʩʪʴ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʫʚʝʥʯʘʥʘ ʛʣʘʚʢʦʡ ʩ ʢʨʝʩʪʦʤ. ʈʘʟʤʝʨ ʧʦʩʪʨʦʡʢʠ ʚ ʜʣʠʥʫ ʜʝʚʷʪʴ 

ʤʝʪʨʦʚ, ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʯʝʪʳʨʝ ʤʝʪʨʘ, ʘ ʚʳʩʦʪʘ ʧʷʪʴ ʩ ʧʦʣʦʚʠʥʦʡ ʤʝʪʨʦʚ. ʎʝʨʢʦʚʴ 

ʧʦʣʥʦʩʪʴʶ ʚʦʟʚʝʜʝʥʘ ʠʟ ʜʝʨʝʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʫʙ ʦʩʠʥʳ ʠ ʩʦʩʥʳ. 

ʂʨʳhʘ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʢʘʪʥʘʷ, ʥʘ ʚʭʦʜʝ ʚ ʟʜʘʥʠʝ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʨʳʣʴʮʦ. ʌʫʥʜʘʤʝʥʪ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʠʟ ʢʘʤʥʷ. 

ʅʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʪʘʢʦʡ ʮʝʨʢʚʠ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʦʛʦʩʣʫʞʝʥʠʡ ʚʥʫʪʨʴ ʤʦʛʣʦ ʚʦʡʪʠ ʥʝ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʯʝʣʦʚʝʢ.  

ɼʘʥʥʘʷ ʮʝʨʢʦʚʴ ʦʢʘʟʘʣʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʝʪʩʢʠʭ ʭʨʘʤʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʰʠʨʦʢʦ ʚʦʟʚʦʜʠʪʴ ʪʘʢʠʝ ʥʝʙʦʣʴʰʠʝ ʩʪʨʦʝʥʠʷ ʚ ʤʘʣʝʥʴʢʠʭ ʩʝʣʘʭ, ʛʜʝ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʚʩʝʛʜʘ ʙʳʣʘ ʥʝʙʦʣʴʰʦʡ. 

ʇʨʠ ʚʟʛʣʷʜʝ ʥʘ ʮʝʨʢʦʚʴ ʯʫʚʩʪʚʫʝʪʩʷ ʠʟʷʱʝʩʪʚʦ ʠ ʢʨʘʩʦʪʘ, ʘ ʪʘʢʞʝ ʩʧʦʢʦʡʩʪʚʠʝ ʚ ʜʫʰʝ. 

ʀʤʝʥʥʦ ʚʥʝʰʥʷʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʦʙʲʝʢʪʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ 

ʚʭʦʜʦʤ ʚʥʫʪʨʴ ʟʜʘʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʟʘʤʝʨʳ ʩʘʤʦʛʦ ʧʘʤʷʪʥʠʢʘ. 

ʀʤʝʥʥʦ ʵʪʦ ʠ ʩʜʝʣʘʣ ʘʨʭʠʪʝʢʪʦʨ ʃ.ɺ. ɼʘʣʴ ʝʱʝ ʚ XIX ʚʝʢʝ, ʢʦʛʜʘ ʝʟʜʠʣ ʚ ʵʢʩʧʝʜʠʮʠʶ ʥʘ 

ʈʫʩʩʢʠʡ ʉʝʚʝʨ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʝʛʦ ʥʘʨʘʙʦʪʢʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ [4-10]. ʅʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʝʥʴ 

ʚʘʞʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʪ. ʊʘʢʞʝ ʚʳʧʦʣʥʷʶʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [11-16]. 

ʊʘʢʞʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʥʝʝ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʥʝ 

ʫʜʝʣʷʣʠ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ [17-19]. 

ʎʝʨʢʦʚʴ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ ʙʳʣʘ ʧʝʨʝʤʝʱʝʥʘ ʚ ʤʫʟʝʡ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʥʘ ʦʩʪʨʦʚ 

ʂʠʞʠ ʚ 1960 ʛʦʜʫ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʝʢʦʥʩʪʨʫʢʮʠʡ. ʇʝʨʚʳʝ ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ɸ.ɺ. ʆʧʦʣʦʚʥʠʢʦʚʳʤ. ʈʝʤʦʥʪʠʨʦʚʘʣʠ ʩʨʫʙ ʠ ʟʘʤʝʥʷʣʠ 

ʬʫʥʜʘʤʝʥʪ. ʊʘʢʞʝ ʤʝʥʷʣʠ ʢʨʦʚʣʶ ʟʜʘʥʠʷ (ʨʠʩ. 2). 

ɼʣʷ ʟʘʤʝʥʳ ʩʨʫʙʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʫʜʘʣʷʷ ʧʦʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ ʠ 

ʟʘʤʝʥʷʷ ʝʛʦ ʥʦʚʳʤ ʩʨʫʙʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʫʙʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʧʦʜʙʠʨʘʣʠ 

ʜʝʨʝʚʴʷ ʦʩʠʥʳ ʠ ʩʦʩʥʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʠʤʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ʈʫʩʩʢʦʛʦ ʉʝʚʝʨʘ, ʪ.ʢ. ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʤʠ ʚ ʜʘʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. 

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʡ ʨʝʩʪʘʚʨʘʮʠʠ ʮʝʨʢʚʠ ʝʝ ʧʦʤʝʩʪʠʣʠ ʚ ʟʘʱʠʪʥʳʡ ʬʫʪʣʷʨ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʆʜʥʘʢʦ 

ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʥʜʝʥʩʘʪ ʧʦʜ ʬʫʪʣʷʨʦʤ ʧʨʦʚʦʮʠʨʦʚʘʣ 

ʛʥʠʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʩʨʫʙʘ ʧʦʩʪʨʦʡʢʠ ʙʳʣʠ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʛʨʠʙʢʘ, ʩ 

ʢʦʪʦʨʳʤ ʙʦʨʦʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʥʘʥʝʩʝʥʠʝ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ 

ʙʝʩʮʚʝʪʥʳʭ ʩʦʩʪʘʚʦʚ). 

 

 
ʈʠʩʫʥʦʢ 2. ʇʣʘʥ ʮʝʨʢʚʠ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ɸ.ɺ. ʆʧʦʣʦʚʥʠʢʦʚ. ʂʠʞʠ) 
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ɺʦʩʝʤʴ ʣʝʪ ʥʘʟʘʜ ʦʩʫʱʝʩʪʚʠʣʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʧʦʩʣʝʜʥʠʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʤʦʥʪʝ ʢʨʳʣʴʮʘ, ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʚ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ ʧʘʤʷʪʥʠʢʘ ʦʪ ʫʜʘʨʦʚ 

ʤʦʣʥʠʠ ʥʘ ʛʣʘʚʢʫ ʩ ʢʨʝʩʪʦʤ ʫʩʪʘʥʦʚʠʣʠ ʤʦʣʥʠʝʟʘʱʠʪʫ. 

ʉʝʛʦʜʥʷ ʮʝʨʢʦʚʴ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ ʧʨʦʜʦʣʞʘʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʦʭʨʘʥʦʡ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ 

ʦʩʪʨʦʚʝ ʂʠʞʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ.  

ʂʘʞʜʳʡ ʛʦʜ ʠ ʚ ʣʶʙʦʡ ʩʝʟʦʥ ʚ ʵʪʦʤ ʤʫʟʝʝ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʣʶʙʠʪʝʣʠ ʨʫʩʩʢʦʡ 

ʜʝʨʝʚʷʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʛʫʪ ʧʨʠʝʭʘʪʴ ʠ ʥʘʩʣʘʜʠʪʴʩʷ ʢʨʘʩʦʪʦʡ ʠ ʠʟʷʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʞʝʣʘʶʱʠʭ ʥʘ ʥʝʛʦ 

ʧʦʩʤʦʪʨʝʪʴ. 

ʉʪʦʠʪ ʦʪʜʘʪʴ ʜʦʣʞʥʦʝ ʠʟʚʝʩʪʥʳʤ ʘʨʭʠʪʝʢʪʦʨʘʤ-ʨʝʩʪʘʚʨʘʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥ ʩʦʭʨʘʥʠʣʩʷ ʠ ʜʦʰʝʣ 

ʜʦ ʥʘʩ ʚ ʧʨʝʢʨʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʎʝʨʢʦʚʴ ɺʦʩʢʨʝʰʝʥʠʷ ʃʘʟʘʨʷ ʧʨʦʰʣʘ ʯʝʨʝʟ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʦʡʩʪʚʝʥʥʳ ʤʥʦʛʠʤ 

ʵʧʦʭʘʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʆʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ ʧʦʯʪʝʥʥʳʡ ʚʦʟʨʘʩʪ, ʧʦʟʚʦʣʷʝʪ ʨʘʜʦʚʘʪʴ ʛʣʘʟ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʫʨʠʩʪʘʤ, ʧʨʠʝʭʘʚʰʠʭ ʥʘ ʥʝʝ ʧʦʩʤʦʪʨʝʪʴ. 

ʉʝʛʦʜʥʷ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ï ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʧʝʨʚʦʟʜʘʥʥʦʤ ʚʠʜʝ 

ʵʪʦʪ ʧʘʤʷʪʥʠʢ ʜʣʷ ʥʘʰʠʭ ʜʝʪʝʡ ʠ ʚʥʫʢʦʚ. 
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ɸʛʝʝʚ ʄ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʱʠʪʥʦʡ ʠ ʚʦʜʦʦʭʨʘʥʥʦʡ ʨʦʣʠ ʣʝʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʅ. ʊʘʪʠʱʝʚʘ 

(ʈʦʩʩʠʷ, ɸʩʪʨʘʭʘʥʴ) 

doi: 10.18411/trnio-05-2024-801 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʣʝʩʘ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ 

ʧʣʦʱʘʜʴ. ʅʘ ʥʘʯʘʣʦ 21 ʚʝʢʘ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʣʝʩʘʤʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 191 ʪʳʩ. ɺ 

ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʣʝʩʠʩʪʦʩʪʴ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1,8%. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʣʝʩʦʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʧʦʡʤʝʥʥʳʤʠ.  ʇʨʠ ʵʪʦʤ 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʨʦʪʝʢʪʦʨʥʘʷ ʨʦʣʴ ʣʝʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʣʝʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩ, ʪʝʨʨʠʪʦʨʠʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʟʘʱʠʪʘ, ʥʘʩʘʞʜʝʥʠʷ. 

 

Abstract 

Russia, Astrakhan On the territory of the modern Astrakhan region, forests occupy a small area. 

At the beginning of the 21st century, the area of land occupied by forests was about 191 thousand. As a 

percentage, the forest cover of the region is only 1.8%. One of the features of the forests of the 

Astrakhan region is that the forests are mostly floodplain. At the same time, the high protective role of 

forests in the region is noted. 

The article describes the features of the protective functions of forests in the Astrakhan region. 

Keywords: forest, territory, Astrakhan region, protection, plantings. 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʫʯʘʩʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 3 ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ (ʍʘʨʘʙʘʣʠʥʩʢʠʡ, 

ʅʘʨʠʤʘʥʦʚʩʢʠʡ, ʂʨʘʩʥʦʷʨʩʢʠʡ) ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʤʠ ʣʝʩʘʤʠ ʥʘ ʟʝʤʣʷʭ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʢʘʤʠ ʥʘʩʘʞʜʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʱʠʪʥʦʡ ʣʝʩʥʦʡ ʧʦʣʦʩʳ. 

ʃʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʦʟʜʘʚʘʣʠʩʴ ʚ 50-80 ʛʦʜʘʭ 20-ʛʦ ʚʝʢʘ ʠ ʚ ʦʩʥʦʚʥʦʤ ʵʪʠ ʥʘʩʘʞʜʝʥʠʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʤʝʶʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ ʯʪʦ, ʧʨʠ ʵʪʦʤ ʚʩʷ ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʧʨʠʤʝʨʥʦ 9% ʦʪ ʚʩʝʭ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʦʙʣʘʩʪʠ.  

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʯʠʩʪʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ, ʩʘʢʩʘʫʣʘ, ʪʘʤʘʨʠʢʩʘ, 

ʣʦʭʘ, ʜʞʫʟʛʫʥʘ, ʟʘʯʘʩʪʫʶ ʟʘʩʪʨʦʝʥʥʳʝ, ʠʤʝʶʱʠʝ ʥʠʟʢʫʶ ʧʦʣʥʦʪʫ ʠ ʧʦʜʚʝʨʞʝʥʥʳʝ ʫʩʳʭʘʥʠʶ ʚ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ɽʜʠʥʠʯʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʟʜʝʩʴ ʤʝʩʪʥʳʡ ʧʝʩʯʘʥʳʡ ʘʙʦʨʠʛʝʥ ï 

ʠʚʘ ʢʘʩʧʠʡʩʢʘʷ. 

ɼʣʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʞʝ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʥʘ ʧʝʩʯʘʥʳʭ ʫʯʘʩʪʢʘʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʩʪʘʥʦʚʢʝ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʦʙʰʠʨʥʳʭ ʫʯʘʩʪʢʘʭ ʙʘʨʭʘʥʥʳʭ ʧʝʩʢʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʤʝʞʜʫʨʷʜʴʷʭ, ʘ ʪʘʢʞʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [3-6].  

ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʫʣʫʯʰʠʣʦ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʝʩʯʘʥʳʭ ʧʦʯʚ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʟʘʜʝʨʞʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ ʚ ʤʝʞʜʫʨʷʜʴʷʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -125- 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʱʝʤ ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʪʠ 

ʥʘʩʘʞʜʝʥʠʷ ʩʣʫʞʘʪ ʥʝʧʣʦʭʠʤʠ ʦʙʩʝʤʝʥʠʪʝʣʷʤʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʜʳ ʩ 

ʚʣʘʞʥʳʤʠ ʟʠʤʘʤʠ ʠ ʚʝʩʥʘʤʠ.  

ʉʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʩʪʝʧʠ ʠ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦʷʚʣʝʥʠʝ ʵʪʠʭ ʥʘʩʘʞʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʇʦ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʦ-ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ ʤʥʦʛʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʥʦʩʷʪ ʢ ʚʳʩʰʠʤ ʢʣʘʩʩʘʤ ʟʘʱʠʪʥʦʩʪʠ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʚʦʜʠʪʩʷ ʠʭ 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʤ, ʧʦʯʚʦʟʘʱʠʪʥʳʤ, ʚʦʜʦʦʭʨʘʥʥʳʤ, ʢʦʣʴʤʘʪʠʨʫʶʱʠʤ ʨʫʩʣʦʦʙʨʘʟʫʶʱʠʤ ʠ 

ʬʫʥʢʮʠʷʤ. ʊʘʢʞʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ ʯʪʦ, ʫʥʠʯʪʦʞʝʥʠʝ ʚ ʧʨʦʰʣʦʤ ʜʘʥʥʳʭ ʣʝʩʦʚ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɿʘʱʠʪʥʘʷ ʨʦʣʴ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʫʢʨʝʧʣʝʥʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦʯʚʦʛʨʫʥʪʘ. ʋʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʘʨʤʠʨʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʦʪʢʦʩʦʚ ʢʦʨʥʷʤʠ ʠ ʟʘʜʝʨʞʠʚʘʥʠʝ ʨʘʟʤʳʚʘ. ʅʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʜʝʨʝʚʴʝʚ 

ʦʢʘʟʳʚʘʶʪ ʚʦʣʥʦʣʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚ [4-5].  

ɼʦ ʤʠʥʠʤʫʤʘ ʤʦʞʝʪ ʩʥʠʟʠʪʩʷ ʵʨʦʟʠʦʥʥʘʷ ʩʠʣʘ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ.  ʊʘʢ ʦʪʤʳʪʳʝ ʢʦʨʥʠ 

ʦʪʨʘʞʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠ ʚʣʠʷʥʠʝ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ ʪʘʢʞʝ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʣʴʜʦʤ ʧʨʝʜʦʭʨʘʥʷʶʪ 

ʦʪʢʦʩ ʨʫʩʣʦʚʦʛʦ ʙʝʨʝʛʘ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʙʝʯʝʚʥʠʢʫ ʠ ʦʪʢʦʩʫ ʤʝʞʝʥʥʦʛʦ ʙʝʨʝʛʘ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʠʚ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪ ʠʭ ʨʘʟʤʳʚ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ 

ʧʝʨʝʥʦʩʷʪ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʠʚʳ ʧʦʚʨʝʞʜʝʥʠʷ ʣʴʜʦʤ, ʜʣʠʪʝʣʴʥʦʝ ʟʘʪʦʧʣʝʥʠʝ ʠ ʟʘʩʳʧʘʥʠʝ ʧʝʩʢʦʤ.  

ɽʞʝʛʦʜʥʦ ʥʘ ʥʝ ʦʙʣʝʩʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʤʦʱʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʘ. ʊʘʢ 

ʧʦʣʦʩʘ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʦʜʠʥ ʛʦʜ ʤʦʞʝʪ ʨʘʟʤʳʚʘʪʴʩʷ ʠ ʦʙʨʫʰʠʚʘʪʴʩʷ. ʆʪ 1 ʠ ʜʦ 15 ʤ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʰʠʨʠʥʘ ʦʙʨʫʰʝʥʠʷ. ɿʘ ʛʦʜ ʚ ʤʝʩʪʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʚʦʨʦʪʦʚ ʦʙʨʫʰʝʥʠʝ 

ʙʝʟʣʝʩʥʳʭ ʧʝʩʯʘʥʳʭ ʙʝʨʝʛʦʚ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 30 ʤ [1-3]. 

ʅʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʝʨʝʛʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 

ʚʳʩʦʢʠʭ ʧʦʜʤʳʚʘʝʤʳʭ ʙʝʨʝʛʘʭ, ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ, ʦʙʨʫʰʠʚʘʷʩʴ ʩ ʛʣʳʙʘʤʠ ʧʦʯʚʦʛʨʫʥʪʘ ʚ ʨʫʩʣʦ, 

ʪʘʢ ʢʘʢ ʟʘʯʘʩʪʫʶ ʠʟ-ʟʘ ʧʦʧʘʚʰʠʭ ʧʦʜ ʚʦʜʫ ʦʙʲʝʤʥʳʭ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʧʨʦʠʩʭʦʜʷʪ ʣʦʢʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʫʡ ʚʦʜʳ, ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʶʱʠʝ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʘ.  

ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʥʦ ʦʩʣʘʙʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʫʙʢʦʡ ʪʘʢʠʭ 

ʜʝʨʝʚʴʝʚ ʚ ʟʦʥʝ ʩʢʘʣʳʚʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʦʢʘʟʳʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʢʨʫʧʥʦʤʝʨʥʳʝ ʜʝʨʝʚʴʷ 

ʚʝʪʣʳ, ʪʦʧʦʣʝʡ, ʷʩʝʥʷ ʥʘ ʥʠʟʢʠʭ ʙʝʨʝʛʘʭ, ʛʜʝ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʝʪ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʅʘʜʝʞʥʦ ʟʘʱʠʱʘʷ ʙʝʨʝʛ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʵʪʠʭ ʜʝʨʝʚʴʝʚ 

ʛʫʩʪʦ ʦʧʣʝʪʘʝʪ ʠ ʘʨʤʠʨʫʝʪ ʨʫʩʣʦʚʦʡ ʦʪʢʦʩ. 

ʅʘ ʚʳʧʫʢʣʳʭ ʙʝʨʝʛʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʘʢʢʫʤʫʣʷʮʠʠ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʝʱʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʢʦʣʴʤʘʪʘʞ. 

ʇʨʠʨʫʩʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʟʘʢʨʝʧʣʷʶʪ ʵʪʠ ʥʘʥʦʩʳ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʩʤʳʚ, ʘ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʥʘ ʨʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ [5-7]. 

 ʇʦʪʦʢ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʣʝʩʝʥʥʳʭ ʙʝʨʝʛʦʚ ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʝ 

ʟʘʤʝʜʣʷʝʪʩʷ, ʘ ʫʩʢʦʨʷʝʪʩʷ ʩʪʝʨʞʥʝʚʦʝ ʬʘʨʚʘʪʝʨʥʦʝ ʪʝʯʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʥʘʥʦʩʳ ʠ ʨʘʟʤʳʚʘʷ 

ʜʥʦ. ʇʨʠʨʫʩʣʦʚʳʝ ʣʝʩʘ ʚʳʧʦʣʥʷʶʪ ʨʫʩʣʦʦʭʨʘʥʥʫʶ ʨʦʣʴ, ʪʦ ʝʩʪʴ, ʟʘʱʠʱʘʶʪ ʨʫʩʣʘ ʦʪ ʧʨʦʮʝʩʩʘ 

ʟʘʠʣʝʥʠʷ. 

ʇʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ ʠ ʚʦʜʥʘʷ ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʟʘʱʠʪʥʫʶ 

ʨʦʣʴ ʥʘ ʙʝʯʝʚʥʠʢʘʭ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʫʩʣʦʚʳʭ ʦʪʢʦʩʦʚ, ʢʦʪʦʨʘʷ ʚʳʥʦʩʠʪ ʟʘʪʦʧʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʪʨʦʩʪʥʠʢ, ʨʦʛʦʟ, ʢʘʤʳʰ). 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʵʨʦʟʠʠ ʚ ʧʦʡʤʘʭ ʨʝʢ ʷʚʣʷʝʪʩʷ ʩʤʳʚ ʠ ʨʘʟʤʳʚ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʫ ʵʨʦʟʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʨʫʩʣʦʚʳʝ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ, 

ʚʩʧʘʭʘʥʥʳʝ ʫʯʘʩʪʢʠ. ʇʝʩʯʘʥʳʝ ʥʘʥʦʩʳ ʚ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʪʦʨʠʯʥʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʜʘʣʝʝ, ʟʘʩʳʧʘʷ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʳ ʠ ʚʦʜʦʝʤʳ. 

ɺ ʠʟʣʫʯʠʥʘʭ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʨʷʤʣʷʶʱʠʝ ʧʨʦʪʦʢʠ ʚ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦʡ ʬʦʨʤʝ ʚʳʨʘʞʝʥʳ 

ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʅʘ ʚʩʧʘʭʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʤʳʚʘ ʠ ʨʘʟʤʳʚʘ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ. ɺ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 0,5 ʤ/ʩ. ʇʨʦʮʝʩʩ 
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ʩʤʳʚʘ ʧʘʰʥʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʥʝʟʘʱʠʱʝʥʥʳʭ ʣʝʩʦʤ ʫʯʘʩʪʢʘʭ. ɺ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʝ 

ʧʨʦʮʝʩʩ ʩʤʳʚʘ ʦʩʦʙʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ [7]. 

ʇʨʦʮʝʩʩʫ ʨʘʟʤʳʚʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʘʜʝʨʥʦʚʘʥʥʘʷ ʧʨʠʨʫʩʣʦʚʘʷ ʧʦʡʤʘ. 

ʇʨʠ ʯʘʩʪʠʯʥʦʤ ʥʘʨʫʰʝʥʠʠ ʜʝʨʥʠʥʳ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʩʢʦʪʦʤ ʦʩʦʙʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʩʤʳʚʘ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʣʝʩʘʤ ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʝ ʟʘʱʠʪʥʦʝ ʠ 

ʚʦʜʦʦʭʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʩʠʣʴʥʦ ʠʩʧʳʪʳʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ. ʇʦʯʚʳ ʪʝʨʷʶʪ ʩʚʦʠ 

ʧʨʠʨʦʜʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ. ʊʘʢʞʝ ʧʦʯʚʘ, ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʠ ʠʩʪʦʯʥʠʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʛʦʨʦʜʘ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʨʘʟʚʠʚʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʚ ʭʦʜʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ. ʇʦʯʚʫ ʧʦʜʚʝʨʞʝʥʥʫʶ ʧʨʦʮʝʩʩʫ ʜʝʛʨʘʜʘʮʠʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʜʚʝʨʛʘʶʪ ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ ʛ. ɸʩʪʨʘʭʘʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʛʨʷʟʥʝʥʠʝ, ʧʦʯʚʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, 

ʛʦʨʦʜ. 

 

Abstract 

In urban areas, the soil cover is strongly affected by anthropogenic influence, significantly 

changing the quantitative and qualitative indicators of soils. Soils lose their natural functions with 

significant anthropogenic changes. Also, soil can act as a source of negative impact on the natural 

environment of the city. This occurs when soil degradation develops during the negative course of 

anthropogenic influence. Soil subject to degradation is subject to reclamation in order to prevent 

negative impacts on the environment. 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʦʣʴʰʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʆʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ ʩ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʂ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ 

ʛʦʨʦʜʘ ʟʘʯʘʩʪʫʶ ʚʝʜʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʠ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʢʘʢ ʥʘ ʩʘʤʦʡ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʝ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ. 

ʇʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ (ʨʘʙʦʪʳ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʤʳʰʣʝʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ) ʯʘʩʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʠ ʦʩʚʦʝʥʠʠ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʟʘʩʪʨʦʡʢʫ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ.  ʂ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʯʚʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʝʨʝʤʝʰʠʚʘʥʠʝ (ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʝʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ), ʟʘʛʨʷʟʥʝʥʠʝ (ʟʘʭʣʘʤʣʝʥʠʝ) ʧʦʯʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʦʣʱʠ ʩʪʨʦʠʪʝʣʴʥʳʤ 

ʤʫʩʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʛʣʫʙʦʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʯʚ [1]. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʝʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʪʫʨʙʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ ʩ ʧʨʠʚʦʟʥʳʤ ʛʨʫʥʪʦʤ ʠʣʠ 

ʤʘʪʝʨʠʘʣʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʦʪʭʦʜʳ). 

ɺ ʧʨʦʮʝʩʩʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʡ 

ʪʝʭʥʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʦʝ ʧʝʨʝʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʦʜʠʪ ʢ 

ʩʠʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚʳ. ʇʨʠ ʩʠʣʴʥʦʤ ʧʝʨʝʫʧʣʦʪʥʝʥʠʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʨʘʟʫʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʦʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʚʝʱʝʩʪʚʘ 

ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʚʳʰʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʘʢʢʫʤʫʣʷʮʠʷ ʪʦʢʩʠʯʥʳʭ ʠ ʥʝʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʦʣʱʝ ʧʦʯʚʳ, ʟʘʭʣʘʤʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ).  

ʈʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʘ ʧʦʯʚʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʚʤʝʩʪʝ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʭʠʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʏʘʩʪʦ, ʢʦʛʜʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʣʦʞʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʚ ʧʦʯʚʫ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚ, 

ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʠ ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʛʥʝʪʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ 

ʠʣʠ ʠʭ ʛʠʙʝʣʴ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʩʪʨʘʭʘʥʠ ʧʦʯʚʝʥʥʳʝ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩ 

ʫʯʘʩʪʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʩʰʪʘʙʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ. ʇʨʦʮʝʩʩʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʦʙʱʝʤ, ʧʦʜʚʝʨʞʝʥʘ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ. 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʪʝʯʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠ 

ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʚ ʧʠʱʝʚʫʶ ʮʝʧʦʯʢʫ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʚʳʟʳʚʘʝʪ ʦʩʦʙʦʝ ʦʧʘʩʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʭʦʜʝ ʧʨʦʚʦʜʠʤʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʥʦ, ʪʦ ʯʪʦ ʟʝʤʣʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʧʦʜʚʝʨʞʝʥʳ ʥʘʠʤʝʥʴʰʝʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ ʠ ʨʘʟʨʫʰʝʥʥʳʝ ʧʦʯʚʳ ʥʘ ʣʝʚʦʙʝʨʝʞʥʦʡ 

ʯʘʩʪʠ ʛ. ɸʩʪʨʘʭʘʥʠ. ʈʘʟʨʫʰʝʥʥʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʩʣʘʙʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  



-128- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʩʪʨʘʭʘʥʠ ʩʚʳʰʝ 10 % ʩʦʩʪʘʚʣʷʝʪ ʧʣʦʱʘʜʴ ʨʘʟʨʫʰʝʥʥʳʭ ʧʦʯʚ.  ʂ 

ʨʘʟʨʫʰʝʥʥʳʤ ʧʦʯʚʘʤ ʠ ʩʠʣʴʥʦʟʘʛʨʷʟʥʝʥʥʳʤ ʧʦʯʚʘʤ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʤʝʜʠʘʮʠʠ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ʉʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʩʠʣʴʥʦ 

ʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 25 % ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʝʩʷʪʢʠ 

ʣʝʪ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʘ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʧʦʯʚ ʪʘʢʞʝ ʠʤʝʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ:  

1) ʟʘʤʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʳʭ ʪʦʚʘʨʠʱʝʩʪʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʟʝʤʝʣʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ ʥʦʚʳʤ 

ʧʨʠʚʦʟʥʳʤ ʛʫʤʫʩʦ-ʩʦʜʝʨʞʘʱʠʤ ʧʦʯʚʦʛʨʫʥʪʦʤ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʣʦʜʦʨʦʜʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦ); 

2) ʩʤʝʥʘ ʧʨʠʚʦʟʥʳʤʠ ʧʦʯʚʦʛʨʫʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʘʤʦʦʯʠʱʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʦʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʙʦʣʴʥʠʮʳ, ʰʢʦʣʳ, ʜʝʪʩʢʠʝ ʩʘʜʳ, ʩʧʦʨʪʠʚʥʳʝ 

ʧʣʦʱʘʜʢʠ)ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʦʡ ʧʦʯʚʳ;  

3) ʚ ʟʦʥʘʭ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʜʙʦʨ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ; 

4) ʚʳʥʦʩ ʠ ʧʦʩʪʝʧʝʥʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʚʝʜʝʥʠʷ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʥʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ ʥʘ ʦʢʨʘʠʥʳ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ; 

5) ʚʝʜʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛ. ɸʩʪʨʘʭʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ:  

1) ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʩʪʨʦʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʫʥʢʪʘ ʩʦʨʪʠʨʦʚʢʠ ʪʚʸʨʜʳʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ; 

2) ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ;  

3) ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ  ʦʯʠʩʪʢʝ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ;  

4) ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ;  

5) ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚʙʣʠʟʠ ʛʘʨʘʞʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʛʘʨʘʞʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʦʣʠʛʦʥʘʤʠ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʝʝ ʫʧʨʘʚʣʷʝʤʳʤʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʳ ʚʟʨʳʚʳ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʧʨʠ ʚʣʠʷʥʠʝ 

ʫʧʨʘʚʣʷʝʤʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʩ ʯʘʩʪʦʪʥʳʤʠ 36,847; 37,314 ʠ 38,030 ʢɻʮ ʧʨʠ ʚʨʝʤʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ 30; 60 ʠ 90 ʩ ʥʘ ʥʝʬʪʴ, ʜʦʙʳʪʦʡ ʠʟ ʉʝʚʝʨʦ-ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʦʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 30; 50; 70; ʠ 90 . ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʠ 

ʧʨʷʤʦ ʚʣʠʷʝʪ ʥʘ ʚʟʨʳʚʳ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ, ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ, ʢʘʚʠʪʘʮʠʷ, ʥʝʬʪʷʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

 

Abstract 

In this paper, the properties of oil after irradiation with controlled ultrasonic waves are studied. 

Explosions of cavitation bubbles under the influence of controlled ultrasonic waves with frequencies of 

36,847; 37,314 and 38,030 kHz at an exposure time of 30; 60 and 90 seconds on oil extracted from the 

Severo-Komsomolskoye oil field, preheated to temperatures of 30; 50; 70; and 90, were 

investigated. It has been established that the temperature of the oil directly affects the explosions of 

cavitation bubbles. 

Keywords: properties of oils, viscosity of oils, cavitation, oil field, dependence graphs, 

ultrasonic exposure. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʦʙʳʚʘʶʪ ʥʝʬʪʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʚʷʟʢʦʩʪʴʶ (ʧʨʠ ʦʙʳʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ) ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʬʠʥʘ [2,4]. 

ʇʝʨʝʢʘʯʢʘ ʪʘʢʠʭ ʥʝʬʪʝʡ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜ ʦʙʳʯʥʳʤ, ʩʧʦʩʦʙʦʤ ʟʘʪʨʫʜʥʝʥʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʥʝʬʪʠ: ʩʤʝʰʝʥʠʝ 

ʚʷʟʢʠʭ ʩ ʤʘʣʦʚʷʟʢʠʤʠ ʠ ʩʦʚʤʝʩʪʥʘʷ ʠʭ ʧʝʨʝʢʘʯʢʘ; ʩʤʝʰʝʥʠʝ ʠ ʧʝʨʝʢʘʯʢʘ ʩ ʚʦʜʦʡ; 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʚʷʟʢʠʭ ʥʝʬʪʝʡ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʠʭ ʧʝʨʝʢʘʯʢʘ; ʧʝʨʝʢʘʯʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʛʨʝʪʳʭ ʥʝʬʪʝʡ; ʜʦʙʘʚʣʝʥʠʝ ʧʨʠʩʘʜʦʢ - ʜʝʧʨʝʩʩʘʪʦʨʦʚ ʚ ʥʝʬʪʠ.  

ʉʝʡʯʘʩ ʪʨʘʥʩʧʦʨʪ ʪʘʢʠʭ ʥʝʬʪʝʡ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʩʝʤʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [1]. ʆʜʥʘʢʦ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʧʝʨʝʢʘʯʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʩʯʝʪʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʚʘʞʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʪʝʧʣʦ ʠ ʤʘʩʩʘ-ʦʙʤʝʥʘ [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 



-130- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ, ʦʯʠʩʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʩʢʚʘʞʠʥʳ ʠ ʪ.ʜ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʵʬʬʝʢʪʦʚ ʫʣʴʪʨʘʟʚʫʢʘ ʷʚʣʷʝʪʩʷ ʚʟʨʳʚ ʢʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʫʟʳʨʴʢʦʚ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʚʦʜʘ-ʥʝʬʪʴ. ɺʦ ʚʨʝʤʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʱʥʳʝ 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦʜʚʝʨʛʘʶʪ ʞʠʜʢʦʩʪʴ ʚʳʩʦʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʫʟʳʨʴʢʦʚ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʝ ʩʥʠʞʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʢ ʩʞʘʪʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʢʨʦʧʫʟʳʨʴʢʦʚ ʛʘʟʦʚ ʠ ʛʠʜʨʦʬʦʙʥʳʭ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ʉʞʘʪʠʝ ʵʪʠʭ ʧʫʟʳʨʴʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʨʷʜ ʚʘʞʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʘʚʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʜʠʬʬʫʟʠʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʫʜʘʨʥʘʷ ʚʦʣʥʘ, ʛʝʥʝʨʠʨʫʝʤʘʷ 

ʩʭʣʦʧʳʚʘʥʠʝʤ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ, ʤʦʞʝʪ ʜʠʩʧʝʨʛʠʨʦʚʘʪʴ ʪʚʝʨʜʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʨʝʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʳʚʫ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʵʢʩʪʨʘʢʮʠʶ ʠ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʥʝʨʛʠʷ 

ʫʣʴʪʨʘʟʚʫʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʪʠʤʦʤʫ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʩ ʪʷʞʝʣʦʡ ʥʝʬʪʴʶ. 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦ ʭʠʤʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʘʤʳʭ ʩʣʘʙʳʭ ʫʛʣʝʨʦʜ-ʛʝʪʝʨʦʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʘʩʬʘʣʴʪʝʥʦʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʝʸ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ. ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʳʤ ʷʚʣʝʥʠʝʤ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʥʘ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʝʪʩʷ ʚʟʨʳʚ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʥʘ 

ʛʨʘʥʠʮʝ ʚʦʜʘ-ʥʝʬʪʴ, ʪʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʚʠʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʣʴʛʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʠ ʚʟʨʳʚʝ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʦʙʨʘʟʫʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ (ʨʠʩ.1). ʇʨʠ ʘʥʘʣʠʟʝ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʬʦʣʴʛʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʨʷʜ ʟʘʢʣʶʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʦʙʣʫʯʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʚʨʝʞʜʝʥʠʝ ʬʦʣʴʛʠ ʧʦʩʣʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʚʠʪʘʮʠʠ. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʟʨʳʚʳ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʧʨʠ ʚʣʠʷʥʠʝ 

ʫʧʨʘʚʣʷʝʤʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʩ ʯʘʩʪʦʪʥʳʤʠ 36,847; 37,314 ʠ 38,030 ʢɻʮ ʧʨʠ ʚʨʝʤʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ 30; 60 ʠ 90 ʩ ʥʘ ʥʝʬʪʴ, ʜʦʙʳʪʦʡ ʠʟ ʉʝʚʝʨʦ-ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʦʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 30; 50; 70; ʠ 90  . ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʯʘʩʪʦʪʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʧʦʙʦʯʥʳʭ ʛʘʨʤʦʥʠʢ ʯʘʩʪʦʪʦʡ ʜʦ 400 ʢɻʮ, ʩ ʤʦʱʥʦʩʪʴʶ 100 ɺʪ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ ʥʘ ʚʦʜʝ, ʥʘʛʨʝʪʦʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 30; 50 ʠ 90 , 

ʧʨʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 10; 15 ʠ 30 ʩ, ʩ ʯʘʩʪʦʪʦʡ 37,314 ʢɻʮ. ɺʨʝʤʷ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʢʘʚʠʪʘʮʠʷ ʚ ʚʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʝʝ ʯʝʤ ʚ ʥʝʬʪʠ, ʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʚʦʜʫ ʤʳ ʧʦʣʫʯʠʤ ʥʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -131- 

 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʪʨʦʠʣʠ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʬʦʣʴʛʠ (%), ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʝʞʠʤʦʚ (ʨʠʩ.2).   

 

 
ʈʠʩʫʥʦʢ 2.  ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʉʝʚʝʨʦ-ʂʦʤʩʦʤʦʣʴʩʢʦʡ ʥʝʬʪʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʠ ʧʨʷʤʦ 

ʚʣʠʷʝʪ ʥʘ ʚʟʨʳʚʳ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. ʅʘ ʨʠʩ. 2 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʬʦʣʴʛʠ ʦʪ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʨʝʞʜʝʥʠʝ ʬʦʣʴʛʠ ʦʪ ʢʘʚʠʪʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʀʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʨʷʜ ʚʘʞʥʝʡʰʠʭ 

ʟʘʢʣʶʯʝʥʠʡ, ʢʘʩʘʝʤʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʥʝʬʪʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʉʝʚʝʨʦ-ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʠ ɸʰʘʣʴʯʠʥʩʢʘʷ ʥʝʬʪʠ. ʊʘʢʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʥ 

ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ ʜʘʥʥʳʭ ʥʝʬʪʝʡ [5].  

ɺ ʢʘʯʝʩʪʚʝ ʬʠʢʩʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʚʠʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʨʞʘʪʝʣʴ ʩ ʬʦʣʴʛʦʡ. 

ʇʦʛʨʫʟʠʚ ʜʝʨʞʘʪʝʣʴ ʩ ʬʦʣʴʛʦʡ ʚ ʧʨʦʙʫ ʦʙʣʫʯʘʝʤʦʡ ʥʝʬʪʠ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʢʘʚʠʪʘʮʠʦʥʥʘʷ ʵʨʦʟʠʷ 

ʬʦʣʴʛʠ. ʈʘʩʩʯʠʪʘʚ ʚʝʣʠʯʠʥʫ ʧʦʚʨʝʞʜʝʥʠʷ ʬʦʣʴʛʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʘʚʠʪʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʥʝʬʪʠ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʚʠʪʘʮʠʠ ʧʦʩʣʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʦʙʣʫʯʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʩʣʝ ʨʷʜʘ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʳʷʚʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ: 

- ʉ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʨʘʩʪʝʪ. 

- ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʢʘʚʠʪʘʮʠʦʥʥʦʡ 

ʵʨʦʟʠʠ. 

- ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʚʝʣʠʯʠʥʘ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ɸʥʘʣʠʟʠʨʫʷ ʢʘʚʠʪʘʮʠʦʥʥʫʶ ʵʨʦʟʠʶ ʬʦʣʴʛʠ ʠ ʫʯʠʪʳʚʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʳʣ ʚʳʙʨʘʥ ʥʘʠʣʫʯʰʠʡ ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ʥʝʬʪʠ ʫʣʴʪʨʘʟʚʫʢʦʤ. ʅʘʠʣʫʯʰʠʡ ʨʝʞʠʤ ʚʢʣʶʯʘʝʪ: 

ʄʦʱʥʦʩʪʴ ʛʝʥʝʨʘʪʦʨʘ, ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʝ: U=30 ɺʪ. 

ʏʘʩʪʦʪʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ: ɜ=36,847 ʢɻʮ. 

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ: t=90 c. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʥʝʬʪʠ: T=40 . 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ.   

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʠʟʫʯʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʞʝʥ 

ʭʠʤʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʪʘʪʴʠ ʪʘʢʞʝ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʛʦʨʦʜ, 

ɸʩʪʨʘʭʘʥʴ. 

 

Abstract 

The soil cover on the territory of a modern city is strongly influenced by technogenic and 

anthropogenic processes that significantly change the physical and chemical properties of urban soil. 

The article describes the study of soil cover that is subject to chemical change using the 

example of the city of Astrakhan. When writing the article, the main sources of chemical changes in 

the soil cover of an urbanized area were also described. 

Keywords: soil cover, soil, impact, research, city, Astrakhan. 

 

ɼʣʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʩʚʦʡʩʪʚʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʪʣʠʯʠʝ ʦʪ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʧʫʪʝʤ. 

ʇʦʯʚʳ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  

ʂ ʦʩʥʦʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʣʠʯʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ ʠ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʦʪʥʦʩʷʪʩʷ: 

ʚʳʩʦʢʘʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʤʝʰʘʥʥʦʩʪʴ (ʪʫʨʙʠʨʦʚʘʥʥʦʩʪʴ), 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʪ.ʜ.  

ɿʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚʳ, ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʘʢʞʝ ʤʝʥʷʶʪʩʷ, ʟʘ ʩʯʝʪ ʧʨʦʚʦʜʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʠʩʪʝʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʛʝʥʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʠʜʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʧʨʦʬʠʣʷ ʧʦʯʚʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝ ʧʦʜʚʝʨʛʰʠʡʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ [1-3].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʯʚʳ ʛʦʨʦʜʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘ ʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʦʯʚ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ, ʘ ʠʤʝʥʥʦ:  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -133- 

 

1) ʧʦʯʚʳ ʝʩʪʝʩʪʚʝʥʥʦ-ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ;  

2) ʧʦʯʚʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ-ʠʟʤʝʥʝʥʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ; 

3) ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʥʳʝ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ;  

4) ʧʦʯʚʦʛʨʫʥʪʳ ʠʣʠ ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʩʦʟʜʘʥʥʳʝ;  

5) ʧʦʯʚʦʛʨʫʥʪʳ ʠʣʠ ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʇʦʯʚʳ, ʭʠʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʛʣʫʙʦʢʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʭʦʜʝ ʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʠʤʝʥʥʦ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ [1-3]. 

ʇʦʯʚʳ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʛʣʫʙʦʢʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ: 1) 

ʬʠʟʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʯʚʳ; 2) ʭʠʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʯʚʳ. 

ʇʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʭʠʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʯʚʳ, 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ ʧʦʯʚʝʥʥʳʡ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ [1-3].  

ʇʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʧʨʦʮʝʩʩʫ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. ʊʘʢʞʝ ʭʠʤʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ 

ʧʦʯʚʳ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʞʝ ʧʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʭʠʤʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʛʨʫʧʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ: 

ʠʥʜʫʩʪʨʠʦʟʸʤʳ ʠ ʠʥʪʨʫʟʝʤʳ.  

ʇʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʭʠʤʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʯʚʘʤʠ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠ ʥʝ ʧʦʜʚʝʨʛʰʠʝʩʷ ʭʠʤʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʠʣʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʳ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʍʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ.  

ʊʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ-ʟʘʛʨʷʟʥʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʯʚʝ ʚ ʧʨʦʮʝʩʩʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʛʥʝʪʘʶʪ ʠ ʫʤʝʥʴʰʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ ʩʥʠʞʘʝʪʩʷ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ.  

ʀʥʜʫʩʪʨʠʦʟʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʦʮʝʩʩʫ 

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʧʦʯʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʩʢʦʡ ʧʨʦʤʟʦʥʳ, ʚ ʤʝʩʪʘʭ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪ.ʜ. 

ʀʥʪʨʫʟʸʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʯʚʫ, ʪʦʣʱʘ ʢʦʪʦʨʦʡ ʧʦʜʚʝʨʛʣʘʩʴ ʧʨʦʮʝʩʩʫ ʥʘʩʳʱʝʥʠʷ 

ʠʣʠ ʧʨʦʧʠʪʳʚʘʥʠʷ ʞʠʜʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ).  

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ ʜʘʥʥʦʡ ʧʦʜʛʨʫʧʧʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʚ ʩʠʩʪʝʤʝ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʣʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʝʜʫʪ ʢ ʧʨʦʮʝʩʩʫ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ-ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʥʘ ʦʩʥʦʚʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʩʣʷʥʦ-

ʙʝʥʟʠʥʦʚʳʝ ʞʠʜʢʦʩʪʠ) ʚ ʤʝʩʪʘʭ ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʦʧʣʠʚʦ ʟʘʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʝʩʪ 

ʩʪʦʷʥʦʢ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [1-3]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʦʝ ʧʦʩʝʣʝʥʠʝ 

ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʧʦʯʚʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʦʱʥʦʤʫ ʪʝʭʥʦʛʝʥʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʢʘʢ ʧʨʘʚʠʣʦ ʭʠʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʦʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦ-ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ [1-3]. 

ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʭʠʤʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʛ. ɸʩʪʨʘʭʘʥʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 10 % ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ.  



-134- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʥʦ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ 

ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʨʫʩʦʚʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʨʘʡʦʥʘ 

ʛʦʨʦʜʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʨʝʤʦʥʪʥʳʭ ʟʘʚʦʜʦʚ, ʧʨʠʯʘʣʦʚ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʟʘʥʠʤʘʶʪ 9,2 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ. 

ʉʦʚʝʪʩʢʠʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ, ʚʪʦʨʳʤ ʨʘʡʦʥʦʤ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʦʪʤʝʯʘʝʪʩʷ ʭʠʤʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʥʠ ʟʘʥʠʤʘʶʪ 8% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʨʘʡʦʥʘ.  

 ʊʘʢʞʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʲʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʠ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ, ʩʢʣʘʜʩʢʦʛʦ ʠ ʪʦʧʣʠʚʥʦ-ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ [1-3]. 

ʍʠʤʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʠʥʩʢʦʛʦ ʠ ʂʠʨʦʚʩʢʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 6% ʠ 1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʚʝʣʠʯʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʭʠʤʠʯʝʩʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʢʨʠʪʠʯʝʩʢʦʡ, ʧʦ ʫʨʦʚʥʶ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʮʝʩʩ ʨʦʩʪʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʛʦʨʦʜʘ.  
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʖʛʝ ʈʦʩʩʠʠ. 

ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ï ɻ ʪʦ ʥʝʬʪʴ ʠ ʛʘʟ. 

 ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: ʧʝʩʦʢ, ʛʣʠʥʘ. ɺʩʪʨʝʯʘʝʪʩʷ ʠʟʚʝʩʪʥʷʢ-

ʨʘʢʫʰʝʯʥʠʢ.   

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʤʳʢʠʠ ʚ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʩʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʣʤʳʢʠʷ, ʚʦʟʜʝʡʩʪʚʠʝ, ʠʩʪʦʯʥʠʢʠ, ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -135- 

 

Abstract 

The modern territory of the Republic of Kalmykia is located in the south of Russia. There is a 

significant accumulation of natural resources. 

The mineral resource base is mainly represented by fuel and energy resources, which are 

represented by hydrocarbons - oil and gas. 

  Also on the territory of the republic there is a significant amount of resources involved in 

construction activities, namely: sand, clay. Limestone-shell rock is also found. 

On the territory of Kalmykia, during geological exploration, a large content of fresh and 

mineral groundwater was discovered. 

Keywords: Kalmykia, impact, sources, natural processes, environment. 

 

ɺ ʭʦʜʝ ʚʝʜʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ 

ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʩʦʙʝʥʥʦ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʵʢʦʩʠʩʪʝʤʳ ʚ ʟʦʥʝ ʘʨʠʜʥʦʛʦ 

ʢʣʠʤʘʪʘ. ʆʜʥʦʡ ʠʟ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ 

ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʷʚʣʷʝʪʩʷ ʂʘʣʤʳʢʠʷ. 

 ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʖʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʟʦʥʝ 

ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʦʞʝʪ ʢʦʣʝʙʣʝʪʩʷ ʦʪ +45 ʉʦ ʜʦ 10 ʉʦ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʫʩʪʳʥʥʦʡ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʨʝʛʠʦʥʘ [1]. 

ɼʣʷ ʩʚʷʟʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʦʣʦʛʠʠ ʨʝʛʠʦʥʘ ʙʳʣʠ ʫʯʪʝʥʳ ʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʢʘʩʧʠʷ ʚ ʮʝʣʦʤ ʠ ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʂʘʣʤʳʢʠʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʪʦʤ ʯʠʩʣʝ. ʉʘʤʘ ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʘʛʨʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʧʦʩʦʙʩʪʚʫʷ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʢʘʢ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ, 

ʘʛʨʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʝʛʠʦʥʘ ʦʢʘʟʳʚʘʝʪ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ. ʂ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʬʪʝʛʘʟʦʚʫʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ʊʘʢ ʧʨʦʮʝʜʫʨʘ ʜʦʙʳʯʠ, ʨʘʟʚʝʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ, ʢʦʥʜʝʥʩʘʪʥʳʭ, ʚʦʜʥʳʭ 

ʩʢʚʘʞʠʥ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʟʳʚʘʝʪ ʥʘʛʨʫʟʢʠ ʥʘ ʥʠʞʥʠʝ ʩʣʦʡ 

ʣʠʪʦʩʬʝʨʳ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʢʪʠʚʠʟʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʦʚʘʣʘʤ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʜʪʦʧʣʝʥʠʶ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɺ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʩʥʦʚʥʦʤ ʜʠʥʘʤʠʯʥʳ. 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʷʚʣʝʥʠʡ ʚʦ ʚʨʝʤʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʦ ʫʞʝ ʜʨʫʛʦʡ ʚʦʧʨʦʩ.  

ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʤʝʥʥʳʝ ʨʘʟʨʝʟʳ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠʣʠ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ. 

 ɹʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ 

ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʩʪʦʪ, ʥʘʧʨʠʤʝʨ, ʊʨʦʠʮʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʣʠ ʂʘʩʧʠʡʩʢʦʝ ʥʝʬʪʝʛʘʟʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʛʜʝ ʥʘ ʥʠʭ ʙʳʣʠ ʧʨʦʙʫʨʝʥʦ ʙʦʣʝʝ 

30 ʩʢʚʘʞʠʥ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

 ʈʘʥʝʝ ʧʨʠ ʧʦʠʩʢʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʙʫʨʠʣʠʩʴ ʜʝʩʷʪʢʠ ʩʢʚʘʞʠʥ, ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  



-136- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʧʝʨʠʦʜ ʜʦʙʳʯʠ ʤʥʦʛʠʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ, ʘ ʵʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʙʫʨʝʥʠʝʤ ʥʦʚʳʭ ʩʢʚʘʞʠʥ ʥʘ ʚʦʜʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʚ ʦʩʥʦʚʥʦʤ ʛʣʫʙʠʥʳ ʵʪʠʭ 

ʩʢʚʘʞʠʥ ʙʦʣʝʝ 200-300 ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʘʣʤʳʢʠʠ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʩʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ [1-3].  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʨʘʡʦʥʘʭ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ. 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣʘ ʚ ʂʘʣʤʳʢʠʠ 

ʩʘʤʳʝ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʧʝʨʝʯʝʥʴ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʛʠʦʥʝ ʚʦʰʣʠ: ʟʘʙʨʦʰʝʥʥʳʡ ʨʝʟʝʨʚʫʘʨ ʩ 

ʞʠʜʢʠʤʠ ʠ ʧʘʩʪʦʦʙʨʘʟʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʦ ʫʣ. ʂʘʣʘʯʠʥʩʢʘʷ ʚ 

ʕʣʠʩʪʝ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʘʷ ʩʚʘʣʢʘ ʚ ɻʦʨʦʜʦʚʠʢʦʚʩʢʝ.  

ʀʟʥʦʩ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʝʪʝʡ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ. ʊʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʩʠʣʴʥʳʡ ʠʟʥʦʩ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ ʠ ʪ.ʜ.  

ʏʘʩʪʳʝ ʘʚʘʨʠʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʜʪʦʧʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛ ʕʣʠʩʪʘ, ʧ. ʗʰʢʫʣʴ, ʧ. 

ʃʘʛʘʥʴ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ. ʇʨʠʨʦʜʥʳʝ ʦʧʘʩʥʳʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʏʘʩʪʦ ʥʘʰʝ ʦʙʱʝʩʪʚʦ ʥʝ ʧʦʜʛʦʪʦʚʣʝʥʦ, ʭʦʪʷ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʯʝʥʴ ʚʳʩʦʢ. 

ʊʝʨʨʠʪʦʨʠʷ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʝʝ ʩʝʚʝʨʥʘʷ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ.  

ʆʥʘ ʧʦʜʚʝʨʞʝʥʘ ʧʨʦʮʝʩʩʫ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. ɹʦʣʝʝ 10% ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʦ ʧʫʩʪʳʥʥʦʡ ʟʦʥʦʡ, ʘ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ, ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʧʫʩʪʳʥʠʚʘʥʠʷ 

ʪʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʬʘʢʪ, ʯʪʦ ʙʦʣʝʝ 80% ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ 

ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ 

ʩʪʘʣ ʬʘʢʪʦʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʉʘʭʝʣʴʩʢʦʛʦ ʧʦʷʩʘ ʇʨʠʢʘʩʧʠʷ [1-3].  

ɽʱʝ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʘʩʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʷʚʣʷʶʪʩʷ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧ. ʗʰʢʫʣʴ 

ʨʝʩʧʫʙʣʠʢʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʩ ʚʳʰʝ ʣʝʞʘʱʠʭ ʦʟʝʨ ʂʦʥʫʨʢʘ ʠ 

ɼʝʜ ʍʫʣʩʫʥ ʧʨʠʚʝʣʠ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʧʦʩʝʣʢʘ, ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ.  

ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ 

ʠ ʧʝʨʝʥʦʩʘ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʧʝʩʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʨʦʚʘʣʦʚ ʚ ʛʨʫʥʪʝ. 

ɹʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ ʪʦ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʠʩʢʦʤ ʠ 

ʨʘʟʚʝʜʢʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʚʦʟʥʠʢʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʝ ʫʯʪʝʥʥʳʭ ʧʫʩʪʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦ ʧʨʦʛʥʦʟʫ ʠ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʣʦʙʘʣʴʥʳʤ ʢʘʪʘʩʪʨʦʬʘʤ, ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʝʦʮʝʥʢʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ. ʌʘʢʪʦʨʳ ʢʘʪʘʩʪʨʦʬ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ 

ʜʘʥʥʦʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ [1]. 

***  

1. ʉʚʷʟʴ ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ  [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  
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ʦʙʨʘʱʝʥʠʷ: 26.03.2024). 

2. ʉʝʨʝʙʨʷʢʦʚ ʆ. ʀ. ʀʛʦʰʠʥ ʖ. ʀ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʝʚʝʨʘ 

ʂʘʣʤʳʢʠʠ: ʤʦʥʦʛʨʘʬʠʷ . ï ʕʣʠʩʪʘ: ʀʟʜ-ʚʦ ʂʅʀʀʗʃʀ ʅɺʊɻʋ, 1971. 95 ʩ. 

3. ʉʝʨʝʙʨʷʢʦʚ ʆ. ʀ., ʌʝʜʦʨʦʚ ɼ. ʃ., ʂʫʣʘʢʦʚ ʉ. ʀ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ // ʅʝʬʪʝʛʘʟʦʚʘʷ ʣʠʪʦʣʦʛʠʷ ʠ ʛʝʦʬʠʟʠʢʘ. ï 1971. 

- ˉ9. ʉ. 61-63. 
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ɸʥʥʦʪʘʮʠʷ 

ɸʚʘʨʠʠ ʥʘ ʛʘʟʦʧʨʦʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʥʘ ʛʘʟʦʧʨʦʚʦʜʘʭ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʤʝʨʳ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʚʘʨʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʘʟʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʘʨʠʠ, ʛʘʟʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʨʠʯʠʥʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ. 

 

Abstract 

Accidents on gas pipeline transport pose a serious threat to the environment, human life and 

health, as well as economic stability. This article analyzes the main causes of accidents on gas 

pipelines and discusses measures to prevent accidents and improve the safety of gas pipeline transport. 

Keywords: ʘccidents, gas pipeline transport, causes, safety, technical failures, human factor, 

natural phenomena, prevention. 

 

ɻʘʟʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʥʦʛʠʭ ʩʪʨʘʥ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʜʘʯʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʦʪ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʅʦ ʘʚʘʨʠʠ ʥʘ ʛʘʟʦʧʨʦʚʦʜʘʭ ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ, ʨʘʟʨʫʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʱʝʨʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʧʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʥʘ ʛʘʟʦʧʨʦʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʠʩʢʦʚ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʘʟʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʘʚʢʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʥʦ ʩʘʤʳʡ ʛʣʘʚʥʳʡ ʝʛʦ ʥʝʜʦʩʪʘʪʦʢ ï 

ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʊʨʫʙʦʧʨʦʚʦʜ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʦʙʲʝʢʪʦʤ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʪʘʢ ʠ ʩʝʨʴʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʘʟʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʘʭ ʧʨʠʯʠʥʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ 

ʢʦʣʦʩʩʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʅʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʛʥʦʚʝʥʥʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦʯʚʳ ʠ ʛʨʫʥʪʘ, ʥʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɺʦʩʧʣʘʤʝʥʝʥʠʝ 

ʛʘʟʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʝʨʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩ ʧʦʨʘʞʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʜʠʫʩʦʤ ʜʦ 

350 ʤʝʪʨʦʚ ʦʪ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ ʨʘʟʣʝʪʘ ʬʨʘʛʤʝʥʪʦʚ 

ʛʘʟʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 500 ʤʝʪʨʦʚ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʪ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʥʦ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʞʠʪʝʣʝʡ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʦʧʘʩʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʘʤʠʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ. 

ʊʘʢ, ʚ ʩʣʫʯʘʝ ʨʘʟʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʪʨʫʙʳ ʚʦʟʤʦʞʥʳ:  

- ʚʟʨʳʚ;  

- ʧʦʞʘʨ;  

- ʦʙʨʘʟʦʚʘʥʠʝ ʜʳʤʦʚʦʛʦ ʦʙʣʘʢʘ;  

- ʨʘʟʨʫʰʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ;  

- ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ.  
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ɻʘʟʦʧʨʦʚʦʜ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʝʨʝʥʦʩʠʪʩʷ 

ʚʝʱʝʩʪʚʦ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʳ 

ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʝ ʠʩʢʣʶʯʝʥʘ.  

ʇʨʠʯʠʥʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʛʘʟʦʧʨʦʚʦʜʘʭ ʤʦʛʫʪ ʙʳʪʴ:  

-  ʥʘʣʠʯʠʝ ʦʧʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ ï ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ;  

-  ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ (ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʫʨʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

-  ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ ʢʦʨʨʦʟʠʝʡ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ;  

-  ʧʦʜʟʝʤʥʘʷ ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʢʦʨʨʦʟʠʷ;  

-  ʩʢʨʳʪʘʷ ʢʦʨʨʦʟʠʷ ʠ ʵʨʦʟʠʷ ʚ ʛʘʟʦʚʦʡ ʪʨʫʙʝ;  

-  ʜʝʬʝʢʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʘʤʠʭ ʪʨʫʜ ʩʘʤʠʭ ʪʨʫʙ, ʧʨʠ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ;  

-  ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ (ʜʚʠʞʝʥʠʝ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʩʝʚʘ, 

ʦʧʦʣʟʥʝʡ ʠ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ).  

-  ʦʪʢʘʟʳ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘʨʤʘʪʫʨʳ, ʝʛʦ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ;  

-  ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʩʪʘʣʦʩʪʠ ʤʝʪʘʣʣʘ, ʘ ʚ ʩʣʝʜʩʪʚʠʝ ʝʛʦ 

ʨʘʟʨʫʰʝʥʠʝ;  

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ 

ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʚ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʆʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʨʤʘʪʫʨʳ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ; 

- ʆʪʢʘʟʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʠ ʵʥʝʨʛʝʪʠʢʠ; 

- ʆʪʩʪʫʧʣʝʥʠʝ ʦʪ ʥʦʨʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ; 

- ɺʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʤʝʞʧʨʦʤʳʩʣʦʚʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ: 

-  ʚʝʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ;  

-  ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʥʦʡ ʟʦʥʝ;  

-  ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ 

(ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʘʨʤʘʪʫʨʳ) ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ;  

-  ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʘʪʨʫʣʠʨʦʚʘʥʠʝʤ, ʦʩʤʦʪʨʘʤʠ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ;  

-  ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʝʛʦ ʠʣʠ ʠʟʥʦʰʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

-  ʧʦʜʜʝʨʞʘʥʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʘʨʤʘʪʫʨʳ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘ ʩʯʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʤʦʥʪʥʦʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ;  

-  ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʙʦʪ ʪʦʣʴʢʦ ʥʘ ʠʩʧʨʘʚʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʠʩʧʨʘʚʥʳʤʠ 

ʢʦʥʪʨʦʣʴʥʦʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ;  

-  ʜʦʧʫʩʢʦʤ ʢ ʨʘʙʦʪʝ ʪʦʣʴʢʦ ʣʠʮ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʢʚʘʣʠʬʠʢʘʮʠʶ;  

-  ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʥʘʜʝʞʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʦʪ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʤʦʣʥʠʝʟʘʱʠʪʳ; 

-  ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, ʜʝʡʩʪʚʠʷʤʠ 

ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ, ʧʫʩʢʘʭ, ʦʩʪʘʥʦʚʢʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

-  ʫʚʝʜʦʤʣʝʥʠʝʤ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʩʝʣʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʤʝʨʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʥʘʢʦʚ ʥʘ ʚʳʩʦʪʝ ʚ 1,5ï2 ʤʝʪʨʘ ʦʪ ʫʨʦʚʥʷ ʟʝʤʣʠ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -139- 

 

ʯʠʪʘʝʤʳʤʠ ʠ ʟʘʤʝʪʥʳʤʠ, ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 500 ʤʝʪʨʦʚ ʠ ʥʘ ʢʘʞʜʦʤ ʧʦʚʦʨʦʪʝ 

ʪʨʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʦʚ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

-    ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ;  

-  ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʨʘʥʩʧʦʨʪʫ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ ʧʦʣʥʦʩʪʴʶ;  

-  ʚʚʝʜʝʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘ ʩʣʫʯʘʡ 

ʧʨʝʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩʚʝʨʭ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʨʘʙʦʯʠʤ ʨʝʞʠʤʦʤ;  

-  ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʟʘʱʠʪʳ, ʩʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʠ 

ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ;  

-  ʝʞʝʛʦʜʥʘʷ ʪʘʨʠʨʦʚʢʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ;  

-  ʤʦʣʥʠʝʟʘʱʠʪʘ ʠ ʟʘʱʠʪʘ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ;  

-  ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʟ ʦʧʝʨʘʪʦʨʥʦʡ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʢʠ;  

-  ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʨʤʘʪʫʨʳ ʠ ʪʨʫʙʳ ʠʟ ʫʩʣʦʚʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʠʭ;  

-  ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʠʟ ʭʣʘʜʦʩʪʦʡʢʠʭ ʩʪʘʣʝʡ;  

-  ʧʨʠʤʝʥʝʥʠʝ ʘʨʤʘʪʫʨʳ ʩ ʟʘʪʚʦʨʦʤ ʢʣʘʩʩʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ çɸè ʠ çɺè ɻʆʉʊ 

95442015;  

-  ʫʩʪʘʥʦʚʢʘ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ 

ʜʝʬʦʨʤʘʮʠʶ ʪʨʫʙʦʧʨʦʚʦʜʦʚ;  

-   ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ;  

-  ʧʨʦʚʦʜʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʢʨʝʧʣʝʥʠʷ ʬʣʘʥʮʝʚʳʭ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʡ ʤʳʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʛʝʨʤʝʪʠʟʘʮʠʷ ʧʦʣʦʩʪʠ 

ʚʦʟʤʦʞʥʳʭ ʤʝʩʪ ʫʪʝʯʝʢ;  

-  ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʠʩʧʨʘʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʚʝʯʝʡ;  

-  ʦʩʚʦʙʦʞʜʝʥʠʝ ʘʧʧʘʨʘʪʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʜʨʝʥʘʞʥʳʝ 

ʝʤʢʦʩʪʠ ʧʝʨʝʜ ʠʭ ʦʩʪʘʥʦʚʢʦʡ ʥʘ ʨʝʤʦʥʪ.  

ɸʚʘʨʠʠ ʥʘ ʛʘʟʦʧʨʦʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʙʱʝʩʪʚʘ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʥʘ 

ʅʠʞʥʝɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʠʧʩʘ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʠʧʩʘ ʚ ʧʝʨʠʦʜ ʩ 1961 ʧʦ 997 ʛʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʩʚʝʜʝʥʠʷʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʪʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʫʯʘʩʪʠʠ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʕʪʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʠ ʥʦʚʝʡʰʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʪʨʦʝʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʘʡʦʥ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʩʢʚʘʞʠʥʘ, ʦʪʣʦʞʝʥʠʷ. 

 

Abstract 

The article describes the features of the hydrogeological conditions of the area of the 

NizhneBaskunchak gypsum deposits. During the hydrogeological studies carried out on the territory of 

the gypsum deposit in the period from 1961 to 997, information was obtained about the 

hydrogeological conditions of the area. According to available information, it was established that the 

formation of groundwater occurred with the participation of a number of factors. These factors are the 

climatic and hydrographic features of the area and the latest tectonic movements. The work provides a 

description of the structure of aquifers in the territory of the region under consideration. 

Key words: field, region, groundwater, well, sediments. 

 

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʅʠʞʥʝɹʘʩʢʫʥʯʘʢʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʛʠʧʩʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʂʘʩʧʠʡʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ.  ʂʘʩʧʠʡʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦʂʘʩʧʠʡʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʘ ʠʤʝʥʥʦ: ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʆʙʨʘʟʦʚʘʥʠʶ ʩʦʣʦʥʦʚʘʪʳʭ ʠ ʩʦʣʝʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʊʘʢʞʝ ʥʘ ʵʪʦ ʚʣʠʷʝʪ ʚʝʩʴʤʘ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʩʧʘʨʝʥʠʷ. ʉʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ ʚʦʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. 

ɺ ʧʝʨʠʦʜ ʩ 1961 ʛʦʜʘ ʧʦ 1997 ʛʦʜ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʩʷ ʨʷʜ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ɸʩʪʨʘʭʘʥʩʢʦʡ ʂɻʕ. ʊʘʢ ʚ 1961 ʛʦʜʫ ʚ ʮʝʥʪʨʝ ʢʘʨʴʝʨʘ ʙʳʣʘ ʧʨʦʡʜʝʥʘ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ ˉ 43 [7].  

ɼʘʥʥʘʷ ʩʢʚʘʞʠʥʘ ʜʦʩʪʠʛʘʣʘ ʛʣʫʙʠʥʳ ʚ 28,2 ʤ. ɺ ʭʦʜʝ ʨʘʙʦʪ ʠʟ ʩʢʚʘʞʠʥʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʨʦʮʝʜʫʨʘ ʦʪʢʘʯʢʠ ʧʨʠ ʪʨʸʭ ʧʦʥʠʞʝʥʠʷʭ ʫʨʦʚʥʷ. ʇʷʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʙʳʣʦ 

ʧʨʦʡʜʝʥʦ ʥʘ ʫʯʘʩʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 1964 ʛ.  

ʇʦ ʚʩʝʤ ʨʘʟʚʝʜʦʯʥʳʤ ʩʢʚʘʞʠʥʘʤ ʚ ʦʪʯʸʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ. ʊʘʢʞʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦ ʚʩʝʤ ʨʘʟʚʝʜʦʯʥʳʤ 

ʩʢʚʘʞʠʥʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʫʨʦʚʥʷ ʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʪʦ, ʯʪʦ ʥʘ 

ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʪʦ, ʯʪʦ ʦʙʚʦʜʥʝʥʘ ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ [6]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -141- 

 

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʅʠʞʥʝɹʘʩʢʫʥʯʘʢʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʛʠʧʩʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʂʘʩʧʠʡʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ.  ʂʘʩʧʠʡʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦʂʘʩʧʠʡʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʘ ʠʤʝʥʥʦ: ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʆʙʨʘʟʦʚʘʥʠʶ ʩʦʣʦʥʦʚʘʪʳʭ ʠ ʩʦʣʝʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʊʘʢʞʝ ʥʘ ʵʪʦ ʚʣʠʷʝʪ ʚʝʩʴʤʘ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʩʧʘʨʝʥʠʷ. ʉʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ ʚʦʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. 

ɺ ʧʝʨʠʦʜ ʩ 1961 ʛʦʜʘ ʧʦ 1997 ʛʦʜ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʩʷ ʨʷʜ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ɸʩʪʨʘʭʘʥʩʢʦʡ ʂɻʕ. ʊʘʢ ʚ 1961 ʛʦʜʫ ʚ ʮʝʥʪʨʝ ʢʘʨʴʝʨʘ ʙʳʣʘ ʧʨʦʡʜʝʥʘ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ ˉ 43 [3,4].  

ʇʦ ʚʩʝʤ ʨʘʟʚʝʜʦʯʥʳʤ ʩʢʚʘʞʠʥʘʤ ʚ ʦʪʯʸʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ. ʊʘʢʞʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦ ʚʩʝʤ ʨʘʟʚʝʜʦʯʥʳʤ 

ʩʢʚʘʞʠʥʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʫʨʦʚʥʷ ʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʪʦ, ʯʪʦ ʥʘ 

ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʪʦ, ʯʪʦ ʦʙʚʦʜʥʝʥʘ ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ [5,6]. 

ʇʝʨʚʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪ 

ʭʘʟʘʨʩʢʠʭ ʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʝʨʚʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʩʣʫʞʠʪ ʥʠʞʥʝʧʝʨʤʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ.  ʅʠʞʥʝʧʝʨʤʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʷʚʣʷʝʪʩʷ 

ʧʨʠʫʨʦʯʝʥʥʳʤ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ.  

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʠʞʥʝʧʝʨʤʩʢʠʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʜʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦʩʪʠʛʘʝʪ 2745 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ 

ʧʦʜʚʝʨʛʰʘʷʩʷ ʥʘʨʫʰʝʥʠʶ. ʋʨʦʚʥʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʚʩʝʤʝʩʪʥʦ ʩʚʦʙʦʜʥʳ [13].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʟʝʨʢʘʣʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʩʦʩʪʘʚʣʷʝʪ 15 ʤ. ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥ ʧʨʦʮʝʩʩ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʟʝʨʢʘʣʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

ʅʘ ʦʪʤʝʪʢʝ ʚ 1,7 ʤ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚ 1964ʛ. ʘ, ʚ 1977 ʛ. ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʣʦ ʜʦ 15 ʤ. 

ʪ.ʝ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʫʨʦʚʝʥʴ ʩʥʠʟʠʣʩʷ ʥʘ 15 ʤ. 

ɼʘʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʜʨʝʥʘʞʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʢʘʨʴʝʨ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʘʨʝʥʠʷ.  

ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʛʠʧʩ ʷʚʣʷʝʪʩʷ ʚʦʜʦʚʤʝʱʘʶʱʝʡ ʧʦʨʦʜʦʡ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʠʧʩ ʠʤʝʝʪ 

ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ. ʆʪʤʝʯʘʝʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʱʠʥ ʚ ʫʩʪʫʧʘʭ 

ʢʘʨʴʝʨʘ, ʘ ʠʤʝʥʥʦ: ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʠ ʩʫʙʰʠʨʦʪʥʦʝ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʟʘʤʝʨʦʚ ʫʨʦʚʥʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʛʠʧʩʦʚ.  

ʏʘʩʪʠʯʥʦ ʟʠʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʝʥʳ 

ʧʝʩʯʘʥʦʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ.  

ʇʝʩʯʘʥʦʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ 

[7]. 

ʇʣʦʪʥʳʤʠ ʞʠʨʥʳʤʠ ʢʫʥʛʫʨʩʢʠʤʠ ʛʣʠʥʘʤʠ ʠ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʵʪʠʭ ʛʣʠʥ ʩ ʛʠʧʩʘʤʠ 

ʧʦʜʩʪʠʣʘʝʪʩʷ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺ ʨʘʡʦʥʝ ʜʘʥʥʳʡ ʚʦʜʦʫʧʦʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ. 

ʇʨʠ ʵʪʦʤ ʝʛʦ ʥʘʣʠʯʠʝ ʥʘʜʝʞʥʦ ʠʟʦʣʠʨʫʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪ 

ʥʠʞʝʣʝʞʘʱʠʭ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʦ ʩʚʝʜʝʥʠʷʤ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʠʤʝʶʪ 

ʩʫʣʴʬʘʪʥʦʢʘʣʴʮʠʝʚʳʡ ʩʦʩʪʘʚ.  

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ, ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʝʨʠʦʜ ʩ 1961 ʧʦ 1997, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ [7]. 



-142- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʢʘʨʴʝʨʘ ʙʫʜʫʪ ʩʦʚʝʨʰʘʪʴʩʷ ʩ 

ʧʦʩʪʝʧʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʯʘʩʪʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪʢʘʯʠʚʘʝʤʳʭ 

ʚʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (520 ʤ3/ʩʫʪ.). ʆʩʪʘʚʰʠʝʩʷ ʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʙʨʦʩʫ 

ʟʘ ʧʨʝʜʝʣʳ ʢʘʨʴʝʨʘ ʚ ʩʪʦʨʦʥʫ ʦʟʝʨʘ ɹʘʩʢʫʥʯʘʢ ʠ ʨʘʩʭʦʜʫʶʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʧʨʠ ʨʘʟʣʠʚʝ ʧʦ 

ʧʨʦʤʦʠʥʘʤ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ɺʙʣʠʟʠ ʫʯʘʩʪʢʘ ʚʦʜʦʟʘʙʦʨʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ.  

***  

1. ɹʘʟʠʥʘ ɸ.ʉ. ʆʪʯʝʪ ʦ ʜʝʪʘʣʴʥʦʡ ʨʘʟʚʝʜʢʝ ʅʠʞʥʝʝ ɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʠʧʩʘ. ɸʩʪʨʘʭʘʥʴ, 1954. ï 

152 ʩ. 

2. ɹʦʛʜʘʥʦʚ ɸ.ɸ. ʉʦʣʷʥʳʝ ʢʫʧʦʣʘ ʅʠʞʥʝʛʦ ɿʘʚʦʣʞʴʷ.// ɹʶʣʣʝʪʝʥʴ ʄʆʀʇ, ʦʪʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʠ ï ʄ: 1934 ï ʊ 

XII. ï 78 ʩ. 

3. ʂʦʩʳʛʠʥ ʖ.ɻ. ʊʠʧʳ ʩʦʣʷʥʳʭ ʩʪʨʫʢʪʫʨ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ. ʄ.:ɸʅʉʉʉʈ, 1960. ï 

121 ʩ. 

4. ʃʘʜʳʞʝʥʩʢʠʡ ʅ.ɸ., ɺʦʨʦʥʠʥ ʅ.ʀ. ʆʪʯʝʪ ʦ ʜʝʪʘʣʴʥʦʡ ʨʘʟʚʝʜʢʝ ɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ 

ʩʦʣʠ ʚʦ ɺʣʘʜʠʤʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ195961ʛʛ. ɸʩʪʨʘʭʘʥʴ, 1962. ï 273 ʩ. 

5. ʇʘʥʦʚ ɸ.ʇ. ʆʪʯʝʪ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʡʦʥʘ ʦʟʝʨʘ ɹʘʩʢʫʥʯʘʢ. ɸʩʪʨʘʭʘʥʴ, 

1993. ï 124 ʩ. 

6. ʇʘʨʬʝʥʦʚʘ ʉ.ʀ. ʆʪʯʝʪ ʧʦ ʠʟʫʯʝʥʠʶ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʡʦʥʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨʘ 

ɹʘʩʢʫʥʯʘʢ / ɸʩʪʨʘʭʘʥʴ, ʇɻɻʕ, ʊ 1, 1993. ï 177 ʩ. 

7. ʉʝʨʝʙʨʷʢʦʚ ɸ.ʆ. ɻʝʦʛʨʘʬʠʷ ʥʝʦʜʚʠʞʝʥʠʡ ʩʦʣʷʥʦʢʫʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʥʞʝʥʝʨʥʦ ï 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. // ʖʞʥʦ ï ʈʦʩʩʠʡʩʢʠʡ ʚʝʩʪʥʠʢ ʛʝʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ 

ʛʣʦʙʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ˉ 45, ï ɸʩʪʨʘʭʘʥʴ: ʠʟʜ. ʜʦʤ çɸʩʪʨʘʭʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2003. ï ʩ. 63 ï67. 

ʄʠʩʢʝʚʠʯ ʀ.ɺ., ʃʝʱʝʚ ɸ.ɺ., ʄʘʭʥʦʚʠʯ ʅ.ʄ., ʄʦʩʝʝʚ ɼ.ʉ., ʅʝʮʚʝʪʘʝʚʘ ʆ.ʇ. 

ʂʦʨʦʪʢʦʧʝʨʠʦʜʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʚ ʤʝʟʦʧʨʠʣʠʚʥʦʤ 

ʵʩʪʫʘʨʠʠ ʤʘʣʦʡ ʨʝʢʠ ʚ ɹʝʣʦʤ ʤʦʨʝ ʥʘ ʧʨʠʤʝʨʝ ʫʩʪʴʷ ʨ. ʊʘʤʠʮʳ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ 

ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʩʪʫʘʨʠʠ ʨ.ʊʘʤʠʮʳ ʚ ʆʥʝʞʩʢʦʤ ʟʘʣʠʚʝ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ. ʇʨʦʙʳ ʚʦʜʳ ʦʪʙʠʨʘʣʠʩʴ 

ʥʘ ʯʝʪʳʨʝʭ ʩʪʚʦʨʘʭ ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʧʨʠʣʠʚʥʦʛʦ ʮʠʢʣʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʠʩʧʳʪʳʚʘʝʪ ʟʘʤʝʪʥʳʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʥʘʠʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʪʫʧʝʥʠ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʣʠʚʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʢʦʘʛʫʣʷʮʠʦʥʥʦʩʦʨʙʮʠʦʥʥʦʡ ʩʪʫʧʝʥʠ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ. 

ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʵʪʦ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ 

ʢʠʩʣʦʨʦʜʦʥʘʩʳʱʝʥʠʝ, ʚʝʣʠʯʠʥʘ ʍʇʂ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʘʟʦʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʤʠʮʘ, ʵʩʪʫʘʨʠʡ, ɹʝʣʦʝ ʤʦʨʝ, ʟʠʤʘ, ʛʠʜʨʦʣʦʛʠʷ, ʛʠʜʨʦʭʠʤʠʷ, 

ʤʘʨʛʠʥʘʣʴʥʳʡ ʬʠʣʴʪʨ, ʧʨʠʣʠʚ, ʠʟʤʝʥʯʠʚʦʩʪʴ. 

 

Abstract 

The results of studies of hydrological and hydrochemical parameters in the Tamitsa River 

estuary in the Onega Bay of the White Sea during winter low tide are shown. Water samples were 

taken at four sites at different phases of the tidal cycle. The spatial structure of the marginal filter 

experiences noticeable shortperiod changes. This is least true for the gravity stage of the marginal 

filter. The greatest tidal variability was observed in the coagulationsorption stage of the marginal filter. 

It was especially well traced when measuring such indicators as oxygen saturation, COD value and 

total nitrogen concentration. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʤʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʝʞʜʫ ʤʦʨʝʤ ʠ ʩʫʰʝʡ ʯʝʨʝʟ ʫʩʪʴʷ ʨʝʢ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʥʘ ʬʦʥʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ. ɽʛʦ ʭʘʨʘʢʪʝʨ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʢʘʜʝʤʠʢʦʤ 

ʃʠʩʠʮʳʥʳʤ ɸ.ʇ. [1]. ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʣʝʥʦʩʪʠ ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ ʨʝʯʥʳʭ ʠ 

ʤʦʨʩʢʠʭ ʚʦʜ. ɼʘʥʥʘʷ ʟʦʥʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʣʝʜʫʶʱʠʝ ʛʨʘʜʘʮʠʠ: ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʩʪʫʧʝʥʴ 

(ʤʫʪʴʝʚʫʶ çʧʨʦʙʢʫè), ʢʦʘʛʫʣʷʮʠʦʥʥʦʩʦʨʙʮʠʦʥʥʫʶ ʩʪʫʧʝʥʴ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʫʧʝʥʴ 

(ʙʠʦʣʦʛʠʯʝʩʢʫʶ çʧʨʦʙʢʫè). ʅʘʧʨʠʤʝʨ, ʚ ɹʝʣʦʤ ʤʦʨʝ ʜʣʷ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʨ. ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥ ʩʦʣʝʥʦʩʪʠ ʦʪ 0,5 ʜʦ 5 ă, ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ï ʦʪ 5 ʜʦ 20 ă 

ʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ï ʙʦʣʝʝ 20 ă [2]. 

ʄʦʜʝʣʴ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʫʩʪʴʷʤ ʙʦʣʴʰʠʭ ʨʝʢ, 

ʠ ʚ ʥʝʡ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ ʨʦʣʴ ʧʨʠʣʠʚʦʚ ʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʘʜʘʧʪʘʮʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ ʢ ʤʝʟʦʧʨʠʣʠʚʥʳʤ ʫʩʪʴʷʤ ʤʘʣʳʭ ʨʝʢ 

ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʥʘʣʠʯʠʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢʠʝ ʫʩʪʴʷ ʨʝʢ ʧʦʣʫʯʠʣʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ɹʝʣʦʤ ʤʦʨʝ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʫʩʪʴʝʚʳʝ ʚʦʜʦʪʦʢʠ, ʥʘ ʫʩʪʴʝʚʳʭ ʚʟʤʦʨʴʷʭ ʢʦʪʦʨʳʭ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʨʠʣʠʚʘ ʚ ʩʠʟʠʛʠʶ 

ʜʦʩʪʠʛʘʝʪ 1,6 ʤ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,8 ʤ [3]. 

ɺ ʟʠʤʥʶʶ ʤʝʞʝʥʴ (ʚ ʬʝʚʨʘʣʝ) 2024 ʛʦʜʘ ʩʦʪʨʫʜʥʠʢʘʤʠ  ʉʝʚʝʨʦɿʘʧʘʜʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤʝʥʠ ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʚ ʤʝʟʦʧʨʠʣʠʚʥʦʤ ʫʩʪʴʝ 

ʨʝʢʠ ʊʘʤʠʮʘ. ɼʘʥʥʳʡ ʚʦʜʦʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʤʘʣʳʤ ʨʝʢʘʤ (ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 

ʤʝʥʝʝ 2000 ʢʤ2) ʠ ʚʧʘʜʘʝʪ ʚ ʶʛʦʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʝʪʳʨʝʭ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

1. ʉʪʘʥʮʠʠ 1ʪʤ, 1ʪ ʠ 2ʪ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʵʩʪʫʘʨʠʠ ʨ. ʊʘʤʠʮʳ: ʩʪʘʥʮʠʷ 1ʪ ï ʥʘ ʝʛʦ ʤʦʨʩʢʦʡ 

ʛʨʘʥʠʮʝ (ʥʘ ʫʩʪʴʝʚʦʤ ʚʟʤʦʨʴʝ ʨʝʢʠ), ʩʪʘʥʮʠʷ 2ʪ ï ʥʘ ʝʛʦ ʨʝʯʥʦʡ ʛʨʘʥʠʮʝ, ʩʪʘʥʮʠʷ 3ʪ ï ʥʘ 

ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. 

ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʛʦʨʠʟʦʥʪʘ 1 ʤ ʧʨʠ ʪʦʣʱʠʥʝ ʣʴʜʘ ʦʢʦʣʦ 0,50,7 ʤ 

ʩʠʥʭʨʦʥʥʦ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʪʘʥʮʠʷʭ ʥʘ ʧʦʣʦʚʠʥʝ ʬʘʟʳ ʧʨʠʣʠʚʘ, ʚ ʧʦʣʥʫʶ ʚʦʜʫ ʧʨʠʣʠʚʘ ʠ ʥʘ 

ʧʦʣʦʚʠʥʝ ʬʘʟʳ ʦʪʣʠʚʘ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʧʦʣʫʩʫʪʦʯʥʳʝ ʧʨʠʣʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʝ ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʧʝʢʪʨʘʭ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʩʪʴʝʚʳʭ ʵʢʦʩʠʩʪʝʤ ʤʝʟʦʧʨʠʣʠʚʥʳʭ 

ʵʩʪʫʘʨʠʝʚ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ [4]. ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʩʦʣʝʥʦʩʪʠ 

(ʤʠʥʝʨʘʣʠʟʘʮʠʠ) ʠ ʢʠʩʣʦʨʦʜʘ ʚ ʫʩʪʴʝʚʳʭ ʚʦʜʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟʘʪʦʨ ʞʠʜʢʦʩʪʠ Multi 3420 ʬʠʨʤʳ WTW (ɻʝʨʤʘʥʠʷ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʅ 

ʧʨʠʤʝʥʷʣʩʷ ʨʅʤʝʪʨ ʄʘʨʢ903. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʤʝʤʙʨʘʥʥʦʡ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʧʦʜ ʚʘʢʫʫʤʦʤ ʯʝʨʝʟ ʯʠʩʪʳʝ 

(ʦʙʨʘʙʦʪʘʥʥʳʝ 4% ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʪʳʝ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ) 

ʷʜʝʨʥʳʝ ʬʠʣʴʪʨʳ ʜʠʘʤʝʪʨʦʤ 47 ʤʤ ʠ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ. ʌʠʣʴʪʨʘʮʠʷ ʢʘʞʜʦʡ ʧʨʦʙʳ 

ʚʦʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʨʝʟ ʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʷʜʝʨʥʳʭ ʬʠʣʴʪʨʘ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʥʘʙʣʶʜʝʥʠʷ ʚ ʫʩʪʴʝ ʨ. ʊʘʤʠʮʳ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʂʦʨʦʣʸʚʳʤ ʠ ʫʪʦʯʥʸʥʥʳʡ ɺʘʣʴʜʝʨʨʘʤʦʤ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʢʠʩʣʝʥʠʠ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʜʝ, ʜʦ 

ʥʠʪʨʘʪʦʚ ʠ ʬʦʩʬʘʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʩʬʘʪʦʚ ʠ ʥʠʪʨʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ 

ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ HACH DR 3900 

(ɻʝʨʤʘʥʠʷ). ʆʧʨʝʜʝʣʝʥʠʝ ʍʇʂ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ɻʆʉʊ 318592012 ʥʘ ʪʦʤ ʞʝ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1, 2. ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʦʣʝʥʦʩʪʴ ʥʘ ʧʦʣʥʦʡ ʚʦʜʝ ʧʨʠʣʠʚʥʦʛʦ ʮʠʢʣʘ ʥʘ ʤʦʨʩʢʦʡ ʛʨʘʥʠʮʝ 

ʵʩʪʫʘʨʠʷ (ʩʪ. 1ʪʤ) ʜʦʩʪʠʛʘʣʘ 18,9 ă. ʇʨʠ ʵʪʦʤ ʟʦʥʘ ʩʤʝʰʝʥʠʷ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʚʦʜ ʟʘʥʠʤʘʣʘ 

ʚʝʩʴ ʵʩʪʫʘʨʠʡ. ɺ ʥʠʟʦʚʴʷʭ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ (ʩʪ. 3ʪ) ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʣʠʩʴ ʧʨʝʩʥʳʝ ʚʦʜʳ 

ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʨʝʯʥʳʭ ʚʦʜ 395479 ʤʛ/ʣ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʪʴʝ ʨ. ʊʘʤʠʮʳ 14.02. 2024 ʛ. 

ʅʦʤʝʨ 

ʩʪʘʥʮʠʠ 

ʅʦʤʝʨ 

ʩʝʨʠʠ 
ɺʨʝʤʷ ɻʦʨʠʟʦʥʪ, ʤ ʊ, Áʉ 

S, ă 

 
ɺʟʚʝʩʴ, ʤʛ/ʣ 

1ʪʤ 

I 11:00 1,0 0,4 18,6 6,77 

II  13:00 1,0 0,2 18,9 4,20 

III  15:00 1,0 0,3 16,2 3,98 

1ʪ 

I 11:00 1,0 0,2 7,0 5,73 

II  13:00 1,0 0,3 12,5 2,76 

III  15:00 1,0 0,0 4,7 4,35 

2ʪ 

I 11:00 1,0 0,2 0,51 9,20 

II  13:00 1,0 1,0 1,7 6,53 

III  15:00 1,0 1,2 0,80 5,87 

3ʪ 

I 11:00 1,0 0,2 0,40 10,93 

II  13:00 1,0 0,9 0,48 25,07 

III  15:00 1,0 0,9 0,46 6,13 

 

ʉʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʚ ʫʩʪʴʝ ʨʝʢʠ ʊʘʤʠʮʘ 

ʢʦʣʝʙʘʣʦʩʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ (4,225,1 ʤʛ/ʣ), ʥʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʣʝʪʥʝʦʩʝʥʥʶʶ ʤʝʞʝʥʴ. ʉʚʷʟʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʦʣʝʥʦʩʪʠ 

ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʤʦʜʝʣʠ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʢʘʜʝʤʠʢʦʤ 

ʃʠʩʠʮʳʥʳʤ ɸ.ʇ. (ʨʠʩ. 2). ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʪʫʧʝʥʴ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ 

ʠʥʪʝʨʚʘʣʝ ʩʦʣʝʥʦʩʪʠ 0,41 ă, ʢʦʘʛʫʣʷʮʠʦʥʥʦʩʦʨʙʮʠʦʥʥʘʷ ï 118 ă. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʫʧʝʥʴ 

ʬʠʣʴʪʨʘ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʍʇʂ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ, ʥʘʯʠʥʘʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʩʦʣʝʥʦʩʪʠ 19 ă ʥʘ ʫʩʪʴʝʚʦʤ ʚʟʤʦʨʴʝ ʨʝʢʠ (ʥʘ ʩʚʘʣʝ ʛʣʫʙʠʥ). 

ɺ ʨʘʟʥʳʝ ʬʘʟʳ ʧʨʠʣʠʚʥʦʛʦ ʮʠʢʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʠʤʝʣʦ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʭ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʝʨʝʜʠʥʝ ʬʘʟʳ ʧʨʠʣʠʚʘ, ʥʘ ʧʦʣʥʦʡ 

ʚʦʜʝ ʧʨʠʣʠʚʘ ʠ ʚ ʩʝʨʝʜʠʥʝ ʬʘʟʳ ʦʪʣʠʚʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ (ʩʪ. 3ʪ). ʀʭ 

ʤʠʥʠʤʫʤ ʚ ʩʝʨʝʜʠʥʝ ʬʘʟʳ ʧʨʠʣʠʚʘ ʠ ʥʘ ʧʦʣʥʦʡ ʚʦʜʝ ʧʨʠʣʠʚʘ ʬʠʢʩʠʨʦʚʘʣʩʷ ʥʘ ʩʪʘʥʮʠʠ 1ʪ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʵʩʪʫʘʨʠʷ, ʥʘ ʦʪʣʠʚʝ ï ʥʘ ʤʦʨʩʢʦʡ ʛʨʘʥʠʮʝ ʵʩʪʫʘʨʠʷ (ʩʪ. 1ʪʤ). ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʠʥʪʝʥʩʠʚʥʫʶ ʩʝʜʠʤʝʥʪʘʮʠʶ ʚʟʚʝʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʫʩʪʴʝʚʳʭ ʚʦʜ ʚ 

ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʵʩʪʫʘʨʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʫʩʪʴʝ ʨ. ʊʘʤʠʮʳ 14.02.2024 ʛ. 

ʅʦʤʝʨ 

ʩʪʘʥʮʠʠ 

ʅʦʤʝʨ 

ʩʝʨʠʠ 

ʨʅ ʂʠʩʣʦʨʦʜ ʍʇʂ, 

ʤʛ 0/ʣ 

ʈʦʙʱ., 

ʤʢʛ/ʣ 

Nʦʙʱ., 

ʤʢʛ/ʣ 
ʤʛ/ʣ % 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -145- 

 

 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʩʝʨʝʜʠʥʝ ʬʘʟʳ ʧʨʠʣʠʚʘ ʠ ʥʘ ʧʦʣʥʦʡ ʚʦʜʝ ʧʨʠʣʠʚʘ ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʟʚʝʩʠ ʥʘ ʩʪʘʥʮʠʠ 1ʪʤ ʥʘ ʫʩʪʴʝʚʦʤ ʚʟʤʦʨʴʝ ʨʝʢʠ. ʆʥʦ, 

ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʚʟʤʫʯʠʚʘʥʠʝʤ ʥʘ ʧʠʢʝ ʩʢʦʨʦʩʪʝʡ ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ ʠʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʰʠʨʥʦʡ ʧʨʠʣʠʚʥʦʡ ʦʩʫʰʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʧʨʠʣʠʚʘ 

ʩʪʨʫʢʪʫʨʘ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʦʣʝʥʦʩʪʠ ʚʝʜʝʪ ʩʝʙʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦ, ʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʠ 

ʣʝʜʦʩʪʘʚʝ ʚ ʫʩʪʴʝ ʨ. ʊʘʤʠʮʳ ʦʥʘ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʩʠ ʩ ʩʦʣʝʥʦʩʪʴʶ ʚ ʫʩʪʴʝ 

 ʨ. ʊʘʤʠʮʳ ʚ ʬʝʚʨʘʣʝ 2024 ʛ. 

 

ʂʠʩʣʦʨʦʜʦʥʘʩʳʱʝʥʠʝ ʫʩʪʴʝʚʳʭ ʚʦʜ ʥʘ ʧʦʣʥʦʡ ʚʦʜʝ ʧʨʠʣʠʚʘ ʠ ʚ ʬʘʟʫ ʦʪʣʠʚʘ ʧʨʝʚʳʰʘʣʦ 

100 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʮʝʩʩʦʚ ʚʝʛʝʪʘʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʪʠʧʠʯʥʦ ʜʣʷ 

ʤʝʟʦʧʨʠʣʠʚʥʳʭ ʵʩʪʫʘʨʠʝʚ ɹʝʣʦʛʦ ʤʦʨʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʟʠʤʳ [5]. ʆʥʦ ʩʚʷʟʘʥʦ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʣʴʜʫ ʰʠʨʦʢʦʡ ʩʝʪʠ ʤʠʢʨʦʚʦʜʦʝʤʦʚ ʟʘ ʩʯʝʪ ʚʳʜʘʚʣʠʚʘʥʠʷ ʧʨʠʣʠʚʦʤ ʚʦʜʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʴʜʘ. ʊʘʢʠʝ ʤʠʢʨʦʚʦʜʦʝʤʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʫʧʥʳ ʜʣʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʝʥʳ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʨʘʟʛʨʫʟʢʠ ʚ 

ʟʠʤʥʶʶ ʤʝʞʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʙʦʛʘʱʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ ʢʨʝʤʥʠʷ, ʘʟʦʪʘ ʠ 

ʬʦʩʬʦʨʘ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʍʇʂ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ ʨʝʯʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ ʢʦʣʝʙʘʣʦʩʴ ʚ 
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ɺɺ, ʤʛ/ʣ 

S, ă 

1ʪʤ I 8,02 14,67 96,2 96,36 24,1 535,05 

II  8,00 13,04 103,4 93,75 35,98 65,6 

III  7,93 13,87 102,1 99,14 32,93 319,78 

1ʪ I 8,01 15,00 98,6 31,36 25,8 654,73 

II  7,94 14,08 101,8 89,66 22,06 281,6 

III  7,84 13,82 106,1 19,60 32,59 133,76 

2ʪ I 8,02 14,83 99,3 19,11 38,02 434,57 

II  8,00 15,71 105,4 20,57 36,32 860,95 

III  8,32 14,85 102,6 16,82 25,12 154,88 

3ʪ I 8,15 15,42 102,4 18,29 40,39 274,56 

II  8,12 14,93 101,4 18,78 41,41 278,78 

III  8,20 14,90 102,1 16,17 42,09 90,19 



-146- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 16,2 ʜʦ 99,1 ʤʛ 0/ʣ. ʇʨʠ ʵʪʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʝʛʦ ʘʥʦʤʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ï ʚʝʣʠʯʠʥʘ ʍʇʂ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ 

ʫʩʪʴʝʚʳʭ ʚʦʜ. ɽʸ ʤʘʢʩʠʤʫʤ ʥʘ ʤʦʨʩʢʦʡ ʛʨʘʥʠʮʝ ʵʩʪʫʘʨʠʷ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʥʘʣʠʯʠʠ ʚʝʛʝʪʘʮʠʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʥʠʪʯʘʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʧʨʠʣʠʚʥʳʭ ʪʨʝʱʠʥʘʭ ʠ ʚ ʤʠʢʨʦʚʦʜʦʝʤʘʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʵʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʱʝʛʦ ʘʟʦʪʘ (66861 ʤʢʛ/ʣ), ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʟʠʤʦʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ. 

ʂʦʣʝʙʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʫʩʪʴʝʚʳʭ ʚʦʜʘʭ ʙʳʣʠ ʚʳʨʘʞʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʪʨʝʙʣʷʶʪʩʷ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʡ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʪʥʦʰʝʥʠʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʢ ʦʙʱʝʤʫ ʘʟʦʪʫ (ʪʘʙʣ. 3) ʙʳʣ ʙʣʠʟʦʢ ʢ ʠʥʪʝʨʚʘʣʫ, 

ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʵʩʪʫʘʨʠʠ ʨ. ʊʘʤʠʮʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʣʠʯʠʝ ʚʝʛʝʪʘʮʠʠ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʤ ʫʩʪʴʝ ʨʝʢʠ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ. 

ɼʣʷ ʧʘʨʘʤʝʪʨʦʚ ʍʇʂ ʠ ʦʙʱʠʡ ʘʟʦʪ, ʢʘʢ ʠ ʜʣʷ ʢʠʩʣʦʨʦʜʦʥʘʩʳʱʝʥʠʷ, ʚ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʨʠʣʠʚʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʨʠʩ. 3). ʆʥʘ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʥʘ ʢʦʘʛʫʣʷʮʠʦʥʥʦʩʦʨʙʮʠʦʥʥʦʡ ʩʪʫʧʝʥʠ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ. 

ɼʣʷ ʦʙʱʝʛʦ ʘʟʦʪʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʪʫʧʝʥʠ ʥʘ ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ (ʩʪ. 3ʪ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʤʝʟʦʧʨʠʣʠʚʥʳʭ ʫʩʪʴʷʭ ʨʝʢ ɹʝʣʦʛʦ ʤʦʨʷ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ.  

ʊʘʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʣʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʦʪʥʦʰʝʥʠʡ ʛʨʘʥʠʯʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʩʠʩʪʝʤʝ 

ʣʝʜʚʦʜʘʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʚʳʜʘʚʣʠʚʘʥʠʷ ʫʩʪʴʝʚʳʭ ʚʦʜ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʴʜʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʝʨʰʠʥʝ ʵʩʪʫʘʨʠʷ ʰʠʨʦʢʦʡ ʩʝʪʠ ʤʠʢʨʦʚʦʜʦʝʤʦʚ, ʜʦʩʪʫʧʥʳʭ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʦʙʦʛʘʱʝʥʥʳʭ ʙʠʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʣʝʥʦʩʪʠ (ʘ), ʍʇʂ (ʙ) ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ (ʚ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʛʦʨʠʟʦʥʪʝ ʚ ʫʩʪʴʝ ʨ. ʊʘʤʠʮʳ ʥʘ ʧʦʣʦʚʠʥʝ ʬʘʟʳ ʧʨʠʣʠʚʘ (ʣʝʚʳʡ ʩʪʦʣʙʝʮ), ʚ ʧʦʣʥʫʶ ʚʦʜʫ ʧʨʠʣʠʚʘ (ʮʝʥʪʨʘʣʴʥʳʡ 

ʩʪʦʣʙʝʮ) ʠ ʥʘ ʧʦʣʦʚʠʥʝ ʬʘʟʳ ʦʪʣʠʚʘ (ʧʨʘʚʳʡ ʩʪʦʣʙʝʮ) 14.02.2024 ʛ. 
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ʊʘʙʣʠʮʘ 3 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʥʦʰʝʥʠʡ ʦʙʱʝʛʦ ʘʟʦʪʘ ʢ ʦʙʱʝʤʫ ʬʦʩʬʦʨʫ ʚ ʫʩʪʴʝ ʨ. 

ʊʘʤʠʮʳ ʚ ʬʝʚʨʘʣʝ 2024 ʛ. 

 
ʇʦʢʘʟʘʪʝʣʠ ʉʪʘʪʠʩʪʠʢʠ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 11 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 8 

ʄʝʜʠʘʥʘ 8 

ʅʠʞʥʠʡ ʢʚʘʨʪʠʣʴ (25 % ʪʦʯʢʘ) 6 

ɺʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ (75 % ʪʦʯʢʘ) 15 

ʄʠʥʠʤʫʤ 2 

ʄʘʢʩʠʤʫʤ 25 

ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ 12 

 

ɻʝʦʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʥʘʠʙʦʣʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʳʪʳʚʘʶʪ ʚ ʨʘʤʢʘʭ ʩʤʝʥʳ ʛʦʜʦʚʳʭ ʩʝʟʦʥʦʚ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʤʠʥʘʥʪʘ ʚ 

ʢʦʣʝʙʘʥʠʷʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʘʢʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʢ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʯʘʩʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʤʝʞʝʥʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʀʈ ʧʦ ʪʝʤʝ ʛʦʩʟʘʜʘʥʠʷ ˉ FMWE20240020. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘ ʪʘʢʞʝ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʩʢʦʧʣʝʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ. 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʭʦʜʘʤʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʪʭʦʜʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʦʤʤʫʥʘʣʴʥʦʙʳʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʦʪʭʦʜʳ, ʧʦʯʚʘ, ʩʚʘʣʢʠ, 

ʟʘʛʨʷʟʥʝʥʠʝ, ʪʝʨʨʠʪʦʨʠʷ. 
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Abstract 

In modern times, in the process of development and functioning of industry and production 

activities, as well as the lands of populated areas, a significant amount of industrial waste and 

household waste is generated. Uncontrolled accumulation and the absence of a set of measures for the 

disposal of such waste can lead to the emergence of a process of ecosystem degradation. 

The process of soil pollution by household and industrial waste is one of the main 

environmental problems. 

The problem of soil pollution by waste is also typical for the Astrakhan region. The paper 

describes the process of soil pollution in the Astrakhan region with industrial and municipal waste. 

Keywords: Astrakhan region, soil cover, waste, soil, landfills, pollution, territory. 

 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʩʠʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚʳ. ʇʨʦʮʝʩʩʳ ʟʘʭʣʘʤʣʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʘʤ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ.  

ʇʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʝ ʤʘʪʝʨʠʘʣʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʵʢʦʬʫʥʢʮʠʠ ʧʦʯʚ. 

ʕʢʦʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚʳ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʙʳʪʦʚʳʤʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ɺ ɸʩʪʨʘʭʘʥʠ ʧʦʯʪʠ 

ʢʘʞʜʳʡ ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʸʤʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʨʦʚʝʥʴ 

ʩʦʮʠʘʣʴʥʦʡ ʙʘʟʳ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʫʣʫʯʰʘʝʪʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ. ʈʘʟʚʠʪʠʶ ʛʨʫʧʧʳ ʧʨʦʙʣʝʤ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʘ ʠʤʝʥʥʦ: ʙʝʟʦʧʘʩʥʦʛʦ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, 

ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʢʦʧʣʝʥʠʝʤ 

ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʘʩʥʳʭ ʜʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʦʣʴʰʦʡ ʵʥʝʨʛʦ ʠ ʨʝʩʫʨʩʦʸʤʢʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʠ ʦʙʨʘʟʫʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ, ʩʝʪʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʯʠʱʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʭʦʜʘʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʝʪ ʚʘʞʥʳʡ ʠ ʘʢʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʦʤ.  

ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 2011 ʛʦʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʜʦʢʣʘʜʝ ʄʇʈ ʈʌ çʆ ʩʦʩʪʦʷʥʠʠ ʠ ʦʙ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʛʦʨʦʜʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ 91 ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʘʷ ʩʚʘʣʢʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 63 ʛʘ [1,2].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʤʝʩʪ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ 

ʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʘʤʦʦʯʠʱʝʥʠʷ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʫʭʫʜʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 
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ʦʙʩʪʘʥʦʚʢʫ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʩʘʥʠʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚ 

2015 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 180 ʥʘʨʫʰʝʥʠʡ ( ʉʤ. ʈʠʩʫʥʦʢ 1) [1]. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ 

 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʝʣʝʥʠʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ ʟʘʯʘʩʪʫʶ 

ʧʦʣʫʯʘʝʪ ʧʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʭʦʟʷʡʩʪʚʝʥʥʦʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʠ 

ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʣʠ ʘʛʨʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʭʦʜʘʤʠ ʙʳʪʦʚʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʘʢ ʭʘʨʘʢʪʝʨʝʥ ʚ 

ʞʠʣʦʡ ʟʦʥʝ. ɹʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʧʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʟʘʭʣʘʤʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʦʪʭʦʜʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʟʦʥ 

ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʩʢʣʘʜʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ [1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʮʝʥʢʠ ʨʘʙʦʪ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ 

ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʝʛʠʦʥʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʪʦ, ʯʪʦ ʢ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʦʪʥʦʩʷʪʩʷ: ʠʥʞʝʥʝʨʥʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ, ʜʦʙʳʯʘ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘʛʨʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ, ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʂ ʦʩʥʦʚʥʳʤ ʧʨʦʙʣʝʤʘʤ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ:  

1) ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʧʪʠʤʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʩʙʦʨʘ, ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ; 

2) ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ; 

3) ʩʠʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʤʫʩʦʨʦʤ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʟʦʥ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ;  

4) ʥʝʭʚʘʪʢʘ ʤʝʩʪ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

5) ʩʣʘʙʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʚ 

ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ [2].  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ  ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʚ ʩʠʩʪʝʤʝ ʩʙʦʨʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʛʠʦʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʘʪʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 

ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʠʛʦʥʳ. ʊʨʝʙʫʝʪʩʷ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʝʜʝʥʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʞʘʨʢʠʡ ʢʣʠʤʘʪ ʠ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʣʝʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʨʝʘʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʣʠʤʠʪʠʨʫʶʱʠʡ 

ʬʘʢʪʦʨ, ʨʘʟʚʠʪʠʝ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

Abstract 

The natural conditions of the Astrakhan region contribute to recreational activities. The 

presence of natural resources, hot climate and the presence of a large number of water bodies attract a 

significant number of recreants. At the same time, a large number of different limiting factors, both 

natural and anthropogenic, can affect the development of recreational activities. The article provides a 

description of natural phenomena of geomorphological origin, which have a significant negative 

impact on the recreational activities of the Astrakhan region. 

Keywords: recreational activity, natural phenomena, limiting factor, development, Astrakhan 

region. 

 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʖʛʘ 

ʈʦʩʩʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʨʷʜ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʧʝʮʠʬʠʢʘ 

ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʤʥʦʛʠʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ. ʂ ʛʨʫʧʧʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʣʠʤʠʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʫʨʠʟʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʪʥʦʩʷʪʩʷ ʷʚʣʝʥʠʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʦʩʥʦʚʥʳʤ 

ʦʧʘʩʥʳʤ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʷʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʢʘʨʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ, ʩʠʣʴʥʳʝ ʚʝʪʨʘ ʠ ʜʦʞʜʠ, ʚʳʩʦʢʠʝ ʠ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʂʘʨʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʢʘʨʩʪ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʳʟʚʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʝʥʠʝʤ ʠ ʚʳʥʦʩʦʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦʜʟʝʤʥʳʤʠ 

ʚʦʜʘʤʠ, ʚ ʭʦʜʝ ʯʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʧʘʜʠʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʘʥʘʣʳ ʠ ʧʦʣʦʩʪʠ ʚ ʪʦʣʱʝ ʧʦʨʦʜʳ [1]. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʧʘʩʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʧʨʦʪʝʢʘʝʪ ʩʢʨʳʪʥʦ ʩʦʟʜʘʚʘʷ ʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʚʦʟʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [1]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -151- 

 

ʇʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʧʘʩʥʳʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʝʚʝʨʝ ʦʙʣʘʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʛʨʫʥʪ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤʠ ʤʘʢʨʦʧʦʨʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʥʳ 

ʧʨʦʩʘʜʦʯʥʳʝ ʩʚʦʡʩʪʚʘ.  

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥʘ, ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʜʝʬʦʨʤʘʮʠʡ, ʘ ʠʥʦʛʜʘ ʠ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʫʥʪʦʚ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʧʨʦʩʘʜʢʝ. ʇʨʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʧʨʦʩʘʜʦʢ ʥʘ ʦʩʚʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʫʛʨʦʟʝ ʨʘʟʨʫʰʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʯʨʝʟʚʳʯʘʡʥʳʝ 

ʩʠʪʫʘʮʠʠ ʩ ʙʦʣʴʰʠʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ [1]. 

ʅʘ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʠʣʴʥʦʝ 

ʣʠʤʠʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʳʝ ʚʝʪʨʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ ʭʦʣʦʜʦʚ ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʚʳʨʘʞʝʥ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ, 

ʢʦʪʦʨʳʡ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʪʥʦʡ ʮʠʨʢʫʣʷʮʠʠ. ɺ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʠʙʦʣʴʰʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ (15 ʤ/ʩ ʠ ʙʦʣʝʝ) ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ 

(ʤʘʨʪ  ʤʘʡ).  

ʆʪʤʝʯʘʝʪʩʷ ʪʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʪʨʦʚ ʫʨʘʛʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ 

ʩʢʦʨʦʩʪʠ 30 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʠʣʠ ʙʦʣʝʝ ʤʝʥʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʪʨʘ ʰʪʦʨʤʦʚʦʛʦ ʚʠʜʘ, 

ʦʢʦʣʦ ʯʘʩʘ. ʆʧʘʩʥʦʩʪʴ, ʪʘʢʠʝ ʚʝʪʨʘ ʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ.  

ʆʛʨʘʥʠʯʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʠ ʙʦʣʴʰʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʝʩʫʪ ʧʳʣʴʥʳʝ ʙʫʨʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʨʦʪʝʢʘʥʠʷ ʧʳʣʴʥʳʡ ʙʫʨʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʩʠʣʴʥʦ ʩʥʠʞʘʶʪ 

ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʪʨʘʥʩʧʦʨʪʘ. ʅʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ 

ʩʠʣʴʥʳʭ ʧʳʣʝʚʳʭ ʙʫʨʴ. 

ʉʠʣʴʥʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʳʣʴʥʳʝ ʙʫʨʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʨʘʟʥʳʝ ʛʦʜʘ: 1969, 1970, 1980, 1989, 2021 ʛ. 

19 ʤʘʷ 2021 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʦʠʟʦʰʣʘ ʤʦʱʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʧʳʣʴʥʘʷ 

ʙʫʨʷ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʙʦʣʝʝ 6 ʯʘʩʦʚ, ʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʠʣʦ 25 ʤ/ʩ. ɹʳʣ 

ʥʘʥʝʩʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘ, ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʣʘʩʴ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʣʘʩʪʠ. 

ʅʘ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ.  ʆʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʝʨʠʦʜʳ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʠ ʜʣʷ ʦʪʜʳʭʘʶʱʠʭ [1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʠʣʴʥʘʷ ʞʘʨʘ ʥʘʙʣʶʜʘʣʘʩʴ ʩ 30 ʠʶʥʷ ʧʦ 4 ʠʶʣʷ 

1991 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʚʳʰʘʣʠʩʴ ʜʦ 43  43,4Áʉ. ʊʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʯʘʱʝ, ʘ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ.  

ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ, ʦʢʘʟʳʚʘʶʪ ʥʘ ʪʫʨʠʟʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʘʤʳʝ ʭʦʣʦʜʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʷʥʚʘʨʝ. ʇʨʦʷʚʣʝʥʠʝ ʩʫʨʦʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʭʦʣʦʜʥʦʛʦ ʚʨʝʤʝʥʠ 

ʛʦʜʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʥʘʩʝʣʝʥʠʝ ʠ ʵʢʦʥʦʤʠʢʫ ʦʙʣʘʩʪʠ [1].  

ʊʘʢʞʝ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʩʫʱʝ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ 

ʦʪ ʤʠʥʫʩʦʚʳʭ ʦʪʤʝʪʦʢ ʜʦ ʧʣʶʩʦʚʳʭ ʠ ʥʘʦʙʦʨʦʪ. 

 ʆʩʘʜʢʠ ʚ ʞʠʜʢʦʡ ʬʦʨʤʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 50 ʠ ʙʦʣʝʝ ʤʤ ʟʘ 12 ʯʘʩʦʚ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʩʠʣʴʥʳʤʠ ʜʦʞʜʷʤʠ. ʊʘʢʦʡ ʦʙʲʝʤ ʦʩʘʜʢʦʚ, ʚʦʟʤʦʞʝʥ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ 



-152- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʜʦʞʜʷʭ ʠ ʧʨʠ ʥʝ ʩʪʦʣʴ ʠʥʪʝʥʩʠʚʥʳʭ, ʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʦʩʘʜʢʘʭ 

ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ [1]. 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʠʣʴʥʳʭ ʧʨʦʣʠʚʥʳʭ ʜʦʞʜʝʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʞʠʣʳʤ 

ʩʪʨʦʝʥʠʷʤ ʠ ʦʙʲʝʢʪʘʤ ʩʦʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʘʢ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʨʝʛʠʦʥʘ ʩʣʘʙʦʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ ʦʪʚʝʜʝʥʠʷ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ, ʚ ʧʝʨʠʦʜ ʜʦʞʜʝʡ ʥʘʨʫʰʘʝʪʩʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʥʝʛʦʚʳʭ 

ʥʘʛʨʫʟʦʢ. ʀʥʪʝʥʩʠʚʥʳʝ ʥʘʛʨʫʟʢʠ ʩʥʝʛʘ ʪʘʢʞʝ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʜʝʨʝʚʴʝʚ.  

ʉʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʛʝʦʣʦʛʠʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ɻʇʄ.  

 

Abstract 

The modern oil and gas industry requires an accurate and effective method of field detection to 

ensure sustainable production and development of new resources. This article discusses modern 

technologies and models used in geology to detect oil and gas fields. Special attention is paid to 

geophysical methods and geological modeling. 

Keywords: oil and gas fields, geophysical methods, geological modeling, GPM. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʩʝʡʩʤʠʯʝʩʢʫʶ ʪʦʤʦʛʨʘʬʠʶ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, 

ʛʨʘʚʠʤʝʪʨʠʶ ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʶ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʣʠʯʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʜʟʝʤʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ. ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -153- 

 

ɽɦ ʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʧʦʠʩʢʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʦʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʜʟʝʤʥʳʭ 

ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʛʝʦʣʦʛʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʟʝʤʥʳʭ ʧʣʘʩʪʘʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɻʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ɻʇʄ) ï ʵʪʦ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʡ ʢʦʤʙʠʥʠʨʫʝʪ ʚ 

ʩʝʙʝ ʧʨʠʥʮʠʧʳ ʛʝʦʭʠʤʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʭʠʤʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʧʦʪʝʥʮʠʘʣʘ 

ʠʦʥʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʛʘʟʦʚ. ʇʫʪʝʤ 

ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʦ ʥʘʣʠʯʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʘʢ, ɻʇʄ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʳʩʦʢʦʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʙʫʨʝʥʠʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɿʘ ʩʯʝʪ ʙʦʣʝʝ ʪʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʦʠʩʢ ʠ ʜʦʙʳʯʫ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɻʇʄ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʪʦʯʥʦʤʫ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʣʫʯʰʝʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʨʝʥʠʝʤ ʠ ʜʦʙʳʯʝʡ, 

ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʠ ʠʟʫʯʝʥʠʷ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʯʘʩʪʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʷʤʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï 

ʋɺ). ʆʜʠʥ ʠʟ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʧʫʪʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʤʝʩʪʥʳʭ ʦʙʲʝʢʪʦʚ 

ï ʢʘʢ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʠ. 

ɺ ʮʝʣʦʤ, ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʥʘʣʠʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʩ ʧʦʩʪʦʷʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʚʢʣʶʯʘʷ 

ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʆʥʠ ʠʟʫʯʘʶʪ ʦʨʝʦʣʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʟʦʥʘʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʥʘʜʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʥʝʣʠʥʝʡʥʦʩʪʴ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ ʥʝʣʠʥʝʡʥʳʭ 

ʤʝʪʦʜʦʚ ʚʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ "ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʳ, ʧʝʨʝʭʦʜʷ ʦʪ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʢ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤ". 

ʅʝʣʠʥʝʡʥʳʝ ʤʝʪʦʜʳ ʛʝʦʬʠʟʠʢʠ, ʚʢʣʶʯʘʷ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʢʘʢ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ, 

ʦʪʢʨʳʪʦʩʪʴʶ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴʶ. ʉʣʦʞʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʵʪʦʡ ʩʨʝʜʳ ʤʝʪʦʜʦʤ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʠ 

ʪʨʝʙʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʯʝʨʝʟ 

ʛʦʨʥʳʝ ʧʦʨʦʜʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʣʝʤʝʥʪʳ ʮʝʣʦʛʦ, ʩʚʷʟʘʥʥʦʛʦ ʚ 

ʦʙʰʠʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚʘ ʚ ʟʦʥʘʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʠʩʭʦʜʠʪ ʠʟ 

ʧʘʩʩʠʚʥʦʡ ʤʦʜʝʣʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʛʜʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʘʪʨʠʮʘ, 

ʧʨʦʧʫʩʢʘʶʱʘʷ ʧʦʜʚʠʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʥʝ ʦʙʲʷʩʥʷʝʪ ʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʧʝʨʝʪʦʢʠ ʬʣʶʠʜʘ ʧʨʦʪʠʚ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ 

ʢʘʧʠʣʣʷʨʘʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʜʨʫʛʠʝ. 

ɺ ʵʣʝʢʪʨʦʣʠʪʝ ʧʝʨʝʥʦʩ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʤʠʛʨʘʮʠʶ, ʜʠʬʬʫʟʠʶ ʠ ʢʦʥʚʝʢʮʠʶ. 

ʉʦʚʦʢʫʧʥʳʡ ʧʦʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʵʪʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʪʦʢʦʚ: 

Qʦʙʱʠʡ=Qʤʠʛ.+Qʜʠʬ.+Qʢʦʥ. 



-154- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʪʦʢʠ ʢʦʥʚʝʢʮʠʠ ʩʦʟʜʘʶʪ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘʨʫʰʝʥʠʷ ʬʠʟʠʢʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʘʜʧʨʦʜʫʢʪʠʚʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʣʠʯʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʨʘʟʥʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ, ʪʘʢʠʭ ʢʘʢ Mn (2+, 4+), V (3+, 4+, 5+), Ti (3+, 4+) ʠ ʜʨʫʛʠʭ. ɺ ʘʣʢʘʣʠʡʥʦʡ ʩʨʝʜʝ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʪʣʦʞʝʥʠʡ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʦʤʘʣʠʡ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Pb, 

Mu, V, Cu ʠ ʜʨʫʛʠʭ ʥʘʜ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤʠ ʟʘʣʝʞʘʤʠ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ 

ʘʥʦʜʝ ʠ ʢʘʪʦʜʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʨʘʤʝʪʨʘ Kʧ, ʢʦʪʦʨʳʡ 

ʦʣʠʮʝʪʚʦʨʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʘʢʪʠʚʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʛʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʋɺ ʧʦʟʚʦʣʠʣ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʛʥʦʟʥʦʧʦʠʩʢʦʚʫʶ ʤʦʜʝʣʴ ʟʘʣʝʞʝʡ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʫʩʧʝʰʥʳʡ ʧʨʦʛʥʦʟ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ.  

ɻʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʞʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ. ʅʘʧʨʠʤʝʨ, ʚ ɸʨʢʪʠʢʝ ʠ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ, 

ʛʜʝ ʫʩʣʦʚʠʷ ʙʫʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʘʡʥʝ ʩʣʦʞʥʳʝ ʠʟʟʘ ʣʝʜʷʥʳʭ ʧʦʢʨʦʚʦʚ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ, ʵʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɻʝʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʳʤ ʦʪʢʨʳʪʠʷʤ 

ʠ ʠʥʥʦʚʘʮʠʷʤ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʜʦʙʳʯʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʟʦʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʯʘʩʪʢʘ ʛʘʟʦʧʨʦʚʦʜʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ 

ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʦʣʴ ʆɺʆʉ ʠ ʦʩʥʦʚʥʳʝ ʝʝ ʵʪʘʧʳ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ 

ʙʘʟʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʚʝʜʝʥʠʷ ʆɺʆʉ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ʆɺʆʉ, 

ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ, ɻ ʪʘʧʳ. 

 

Abstract 

This article presents an overview analysis of the process of conducting an environmental 

impact assessment procedure for the construction and operation of a gas pipeline section. The article 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -155- 

 

describes the role of EIA and its main stages. The legislative framework and organizational aspects of 

the EIA in the Russian Federation are also being considered. 

Keywords: Impact assessment, construction, environment. The EIA, the procedure, the stages. 

 

ɻʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʭʝʤʳ ʤʘʩʩʦʚʦ ʧʨʠʤʝʥʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 ɻʘʟʦʧʨʦʚʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ, ʢʘʢ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʫʱʝʨʙʳ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʚʣʠʷʥʠʷ ʛʘʟʦʧʨʦʚʦʜʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ʛʘʟʘ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʤʘʩʰʪʘʙʥʳʝ ʚʳʙʨʦʩʳ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

ɻʘʟʦʚʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ: ʟʥʘʯʠʪʝʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ; ʥʘʣʠʯʠʝʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʞʘʨʦ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴʶ; ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ; ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʥʝʨʛʦʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʦʨʫʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ; ʨʘʟʣʠʯʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʙʠʦʩʬʝʨʳ: ʚʦʟʜʫʰʥʳʡ ʠ ʚʦʜʥʳʡ (ʚ ʪ.ʯ. ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ) 

ʙʘʩʩʝʡʥʳ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʬʣʦʨʫ ʠ ʬʘʫʥʫ. 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʜʘʣʝʝ ʧʦ 

ʪʝʢʩʪʫ ï ʆɺʆʉ) ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʢʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʨʝ ʜʦʭʦʜʦʚ ʦʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʦʮʝʩʩ ʧʨʦʮʝʜʫʨʳ ʆɺʆʉ ʚ ʈʦʩʩʠʠ  ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʜʨʫʛʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ 

ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʫʯʝʪʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʩʤʷʛʯʝʥʠʶ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʫʞʥʦ: 

ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʣʘʥʠʨʫʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʝʞʜʝ ʯʝʤ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ ʝʝ ʚʳʧʦʣʥʝʥʠʠ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʤʝʨʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʣʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ, ʝʩʣʠ 

ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʇʨʦʮʝʩʩ ʆɺʆʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʪʙʦʨ, ʘʥʘʣʠʟ, 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʟʘʚʝʨʰʝʥʠʝ. ʕʪʠ ʵʪʘʧʳ ʆɺʆʉ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʳ ʧʦʨʘʟʥʦʤʫ ʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ, ʥʦ ʠʭ ʮʝʣʠ ʩʭʦʞʠ. ɺ ʧʨʦʮʝʩʩʝ ʆɺʆʉ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ ʮʝʣʳʡ ʨʷʜ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʨʦʚʝʥʴ ʫʯʘʩʪʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ. 

ʇʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ, 

ʘʥʘʣʠʟʠʨʦʚʘʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʠʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʆɺʆʉ ʷʚʣʷʝʪʩʷ 

ʚʳʥʝʩʝʥʠʝ ʨʝʰʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʆɺʆʉ ʟʘʢʨʝʧʣʝʥʳ ʚ ʨʷʜʝ 

ʥʦʨʤʘʪʠʚʥʦʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʧʨʠʢʘʟʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʘʢʪʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʆɺʆʉ ï ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʟʙʠʪʘʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʠ ʩʪʘʜʠʠ. 

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʦʮʝʥʢʠ ʜʦ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʦʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

- ʦʙʟʦʨ ʜʘʥʥʳʭ  ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ; 

- ʩʢʨʠʥʠʥʛ  ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʆɺʆʉ; 



-156- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʬʝʨʳ ʦʭʚʘʪʘ  ʚʳʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦʩʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʤʝʪʘ ʦʮʝʥʢʠ ʠ 

ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ; 

- ʙʘʟʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʦ 

ʥʘʥʦʩʠʤʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʢʦʥʩʫʣʴʪʘʮʠʠ  ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʩʫʣʴʪʘʥʪʘʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʦ ʧʨʦʝʢʪʝ, ʚʢʣʶʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʧʦʜʥʷʪʳʭ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ; 

- ʵʢʩʧʝʨʪʠʟʘ  ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʚʢʣʶʯʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʘʨʠʘʥʪʳ) ʚ ʦʪʥʦʰʝʥʠʠ ʣʶʜʝʡ, ʦʙʱʝʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʦʪʯʝʪʘ. 

ʕʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʆɺʆʉ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʛʣʘʚʦʡ III ʇʨʠʢʘʟʘ ɻʦʩʢʦʤʵʢʦʣʦʛʠʠ ʈʌ ʦʪ 

16 ʤʘʷ 2000 ʛ. N 372 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦʙ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʤʝʯʘʝʤʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʩʤ. 

ʪʘʙʣʠʮʫ 1) 

ʊʘʙʣʮʘ 1 

 
 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʟʘʢʘʟʯʠʢʦʤ ʩʦʙʠʨʘʝʪʩʷ ʠ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʆɺʆʉ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʦʨʛʘʥʳ. ʉʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʦʧʠʩʘʥʠʝ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʦʩʥʦʚʳʚʘʪʴ ʮʝʣʠ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ. ʇʦ ʨʝʰʝʥʠʶ 

ʟʘʢʘʟʯʠʢʘ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʚʩʪʨʝʯʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʦʙʩʫʞʜʝʥʠʷ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʚʝʨʩʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʮʝʜʫʨʝ ʆɺʆʉ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʘ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʭʘʨʘʢʪʝʨʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʘʙʦʪ, ʚʳʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʤʷʛʯʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʆɺʆʉ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ 

ʪʨʝʪʴʝʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʯʝʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʝʨʚʠʯʥʳʡ ʚʘʨʠʘʥʪ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠ ʫʯʝʪʦʤ ʟʘʤʝʯʘʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 

ʦʙʩʫʞʜʝʥʠʷ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʟʘʤʝʯʘʥʠʡ, ʧʨʝʜʣʦʞʝʥʠʡ, ʚʥʝʩʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʧʨʦʚʝʜʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʣʫʰʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʚʝʨʩʠʷ ʦʪʯʝʪʘ ʆɺʆʉ. ɼʘʣʝʝ ʵʪʦʪ ʦʪʯʝʪ 

ʧʦʜʣʝʞʠʪ ʟʘʚʝʨʝʥʠʶ ʟʘʢʘʟʯʠʢʦʤ ʠ ʚʤʝʩʪʝ ʩ ʦʙʦʩʥʦʚʳʚʘʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ɻʕʕ ʠ ʆʕʕ (ʧʦ ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ï ʚʘʞʥʳʝ ʵʪʘʧʳ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -157- 

 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʦʮʝʥʢʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʆɺʆʉ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

***  
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʥʦ ʩ ʨʷʜʦʤ ʧʨʦʮʝʩʩʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʪʥʦʩʷʱʠʝʩʷ 

ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚʟʘʛʨʷʟʥʠʪʝʣʝʡ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʛʨʫʧʧʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʭʨʦʤ çChromium  Crè. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʠ 

ʚʳʷʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʝʱʝʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʤ, ʧʦʯʚʘ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʛ. ɸʩʪʨʘʭʘʥʴ, 

ʟʘʛʨʷʟʥʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ. 

 

Abstract 

 In the conditions of an urbanized environment, the soil is subjected to a large anthropogenic 

and technogenic impact associated with a number of negative processes, one of which is the process of 

soil cover pollution with heavy metals, which are highly toxic and can cause significant damage to the 

natural environment.   One of the main chemical elements polluting urban soil belonging to the group 

of heavy metals is chromium çChromium ï Crè. 

The article describes a study to determine the current content of chromium in the soil of the city 

of Astrakhan and identify the main sources of the substance entering the urban environment. 

Keywords: chromium, soil, heavy metals, soil cover, Astrakhan, pollution, concentration. 

 

ʉʦʚʨʝʤʝʥʥʦʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʚ ʧʦʯʚʝ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʭ 



-158- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʵʣʝʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ ʭʨʦʤ 

Cr ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

ɼʣʷ ʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʩʫʱʝ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ ʠ 

ʦʢʘʟʳʚʘʪʴ ʥʘ ʥʝʛʦ ʪʦʢʩʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.   

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʭʨʦʤʘ ʚ ʧʦʯʚʫ ʷʚʣʷʶʪʩʷ ʘʛʨʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩʳ, ʦʙʲʝʢʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪ ʠ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʦʨʦʜʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [36]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʩʪʨʘʭʘʥʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʡ ʫʨʙʦʵʢʦʩʠʩʪʝʤʦʡ, ʚ ʨʘʟʥʳʝ ʛʦʜʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ 

ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʝ. 

ʊʘʢ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʚ 1998, 2010 ʠ 2020 ʛʦʜʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʘ. ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʛʦʨʦʜʘ, ʯʘʩʪʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʩʝʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʂ ʦʙʲʝʢʪʘʤ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʥʘʥʝʩʝʥʠʷ ʚʨʝʜʘ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʪʥʦʩʷʪʩʷ 

ʦʙʲʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʤʤʫʥʘʣʴʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʨʦʜʘ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʠ ʪ.ʜ. 

ɺ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ, ʘ ʟʘʪʝʤ ʠ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ: ʭʨʦʤ, ʮʠʥʢ, ʩʚʠʥʝʮ, ʤʝʜʴ ʠ ʪ.ʜ.  

ɺ 1998 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʛʨʫʧʧʦʡ ʫʯʝʥʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʵʢʦʣʦʛʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʦʣʦʛʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ ʛʦʨʦʜʘ. ʂ ʦʩʥʦʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʘʤ ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚ ʧʦʯʚʝ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʪʥʦʩʷʪʩʷ 

ʮʠʥʢ, ʩʚʠʥʝʮ, ʭʨʦʤ, ʥʠʢʝʣʴ, ʤʝʜʴ, ʚʘʥʘʜʠʡ. 

 ʊʘʢʞʝ ʵʪʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʯʘʛʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʂ ʵʪʠʤ ʦʯʘʛʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʥʦʩʷ 

çʎʝʥʪʨʘʣʴʥʳʡè, çʖʞʥʳʡè, çʉʝʚʝʨʦʚʦʩʪʦʯʥʳʡè, çʉʝʚʝʨʦʟʘʧʘʜʥʳʡè, çʊʨʫʩʦʚʩʢʠʡè, çʖʞʥʳʡ 

ʣʝʚʦʙʝʨʝʞʥʳʡè, çʖʞʥʳʡ ʧʨʘʚʦʙʝʨʝʞʥʳʡè.  ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʦʥ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʛʨʫʧʧʠʨʦʚʢʘ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [8]. 

ʕʢʦʣʦʛʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʪʦ, ʯʪʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘ çʎʝʥʪʨʘʣʴʥʘʷè ʟʦʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʟʣʘ ʛʦʨʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʡ ʟʦʥʳ ʦʩʥʦʚʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ: Zn (ʮʠʥʢ) ï 3250 ʤʛ/ʢʛ ʠ Pb (ʩʚʠʥʝʮ) ï 450 ʤʛ/ʢʛ. ʇʦʢʘʟʘʪʝʣʠ ʧʦʚʳʰʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ 

çʎʝʥʪʨʘʣʴʥʦʡè ʟʦʥʳ ʛʦʨʦʜʘ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ 

ʩʫʪʦʯʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ çʖʞʥʦʤè ʦʨʝʦʣʝ 

ʟʘʛʨʷʟʥʝʥʠʷ [8]. 

ʇʦ ʩʚʝʜʝʥʠʷʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʣʦʛʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʚ 

ʨʘʡʦʥʘʭ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʛʦʨʦʜʩʢʘʷ ʧʦʯʚʘ ʥʘʢʘʧʣʠʚʘʝʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 2020 ʛʦʜʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʫ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ï 115 ʦʙʲʝʢʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʟʷʪʦ 13 ʧʨʦʙ ʧʦʯʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ. ʀʟʲʷʪʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʛʣʫʙʠʥʳ ʜʦ 0, 15 ʤ. 

ʕʪʘʧ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʴʰʠʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -159- 

 

ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʨʦʙʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘʟʘʛʨʷʟʥʠʪʝʣʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʛʦʨʦʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʧʨʦʙʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʫʣʠʮʘʭ: ʫʣ. ɺʠʣʴʷʤʩʘ (29,8 ʤʛ/ʢʛ), ʫʣ. ʏʢʘʣʦʚʘ (28,3 ʤʛ/ʢʛ) [36]. 

ʇʦʯʪʠ ʧʷʪʠʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʭʨʦʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʥʘ ʫʣʠʮʘʭ 

ɺʠʣʴʷʤʩʘ ʠ ʏʢʘʣʦʚʘ (ʉʤ. ʈʠʩʫʥʦʢ 1).  

ɺ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʥʘ ʫʣʠʮʘʭ: ʫʣ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ (20,5 ʤʛ/ʢʛ) ʠ ʫʣ. ʄʘʛʠʩʪʨʘʣʴʥʘʷ (20,3 

ʤʛ/ʢʛ) ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʧʦʯʚʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʥʝʦʜʥʦʨʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʚ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʤʦʞʥʦ 

ʩʚʷʟʘʪʴ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʙʣʠʟʠ ʪʦʯʝʢ 

ʚʟʷʪʠʷ ʧʦʯʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. ʇʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʝʩʪ ʚʟʷʪʠʷ ʧʨʦʙ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʬʠʢʩʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʦʨʛʦʚʦʛʦʩʢʣʘʜʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʶʪ ʧʣʦʪʥʳʡ ʧʦʪʦʢ ʜʚʠʞʝʥʠʷ [36].  
 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘʩʭʝʤʘ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ 

 

ʇʦʢʘʟʘʪʝʣʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʚ ʧʨʦʙʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʫʣʠʮʘʭ 

ʈʦʞʜʝʩʪʚʝʥʩʢʦʛʦ, ɺʠʣʴʷʤʩʘ, ʏʢʘʣʦʚʘ ʪʘʢʞʝ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩʦ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ ʠ 

ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʛʘʨʘʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ).  

ʇʦʩʪʫʧʣʝʥʠʝ ʭʨʦʤʘ ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʌʦʨʤʫʣʠʨʫʝʪʩʷ, ʚʳʜʝʣʷʝʪʩʷ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʫʨʦʯʠʱʝ, ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, 

ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ) ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʩʪʨʫʢʪʫʨ  ʦʩʚʦʝʥʠʷ,  

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʡ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ʉʯʠʪʘʪʴ ʙʝʨʝʛ ʢʘʢ ʛʨʘʥʠʮʫ (ʩʪʳʢ) ʚʦʜʥʳʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʢ ʪʨʘʥʩʛʨʘʥʠʮʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʤʦʜʝʣʠ ʧʨʠʨʦʜʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ   ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʟʝʤʣʝʜʝʣʠʷ, ʵʢʦʣʦʛʠʠ, ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪ, ʩʪʨʫʢʪʫʨʘ, ʦʩʚʦʝʥʠʝ, ʧʦʯʚʦʚʝʜʝʥʠʝ, ʵʢʦʣʦʛʠʷ, ʤʦʥʠʪʦʨʠʥʛ. 

 

Abstract 

 It is formulated, highlighted and recommended to be used in the development of territories, 

landscape models developed for the Far East (tract, landscape, species, genus, class, type, district, 

province, region, belt) as the foundation of practices of development structures, development of 

innovative technologies of soil science, ecology, and monitoring of territories of the noolandscape 

sphere. Consider the coast as a border (junction) of water and continental landscapes of the foundation 

of development, as well as a crossborder of economic, social, environmental, planning, monitoring and 

other development practices. The resulting models of nature are recommended to be used as the 

foundation for the development of innovative technologies in soil science, agriculture, ecology, 

landscape protection, monitoring of anthropogenic changes and other human activities. 

Keywords: landscape, structure, development, soil science, ecology, monitoring. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʦʩʚʦʝʥʠʷ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʈʦʩʩʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʢ 

ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ ʧʦʩʪʘʚʠʣʦ ʟʘʜʘʯʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠ ʦʪʨʘʩʣʝʚʦʤ ʦʩʚʦʝʥʠʠ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ 

ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥ. ʊʘʢʠʤ ʧʦʜʭʦʜʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʳʡ, ʢʦʪʦʨʳʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -161- 

 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʨʦʜʫ ʚ ʛʨʘʥʠʮʘʭ ʣʘʥʜʰʘʬʪʥʳʭ ʪʝʣ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ 

ʉʪʘʨʦʞʠʣʦʚʘ ʩʪʨʦʷʪʩʷ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʥʦʡ 

ʰʢʦʣʳ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ, ʨʘʟʨʘʙʦʪʦʢ ʧʦ çʃʘʥʜʰʘʬʪʥʦʤʫ ʟʚʝʥʫ ʚʳʩʪʨʘʠʚʘʥʠʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨ. ʩʪʨʫʢʪʫʨ ʦʩʚʘʠʚʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡè, ʨʘʙʦʪ: çʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʠ ʧʘʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʬʫʥʜʘʤʝʥʪ 

ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè, çʫʯʝʥʠʝ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʠ ʧʘʨʘʜʠʛʤʘ 

ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ï ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʵʢʦʣʦʛʠʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷè, çʘʢʪʫʘʣʴʥʘʷ ʥʦʚʘʷ 

ʢʦʥʮʝʧʮʠʷ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʈʦʩʩʠʠè, çʣʘʥʜʰʘʬʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤ ɺʦʩʪʦʢ ʈʦʩʩʠʠ ʄʠʨʦʚʦʡ 

ʦʢʝʘʥè. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʟʝʤʣʝʜʝʣʠʶ: 

çʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611061), 

çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʜʠʛʤʘ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʟʝʤʣʝʜʝʣʠʷ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611059), çʃʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ 

ʛʝʦʩʠʩʪʝʤʳ çɺʦʩʪʦʢ ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥè     (DOI: 10.35735/9785604701171_248), çʅʦʚʳʡ 

ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʢ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷè 

(eLIBRARY ID: 48863915). 

ɺʩʝ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʯ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʬʝʩʩʦʨʦʤ ʉʪʘʨʦʞʠʣʦʚʳʤ, ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʳ ʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʯ ʧʦ ʦʩʚʦʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʥʦʛʠʤ ʚʦʧʨʦʩʘʤ ʠ ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʣʫʯʝʥʳ ʟʥʘʥʠʷ ʧʦ ʤʦʜʝʣʷʤ ʧʨʠʨʦʜʥʦʛʦ (ʣʘʥʜʰʘʬʪʥʦʛʦ) ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ (ʈʠʩʫʥʦʢ 1). ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʷ 

ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠ ï ʤʠʨʦʚʦʡ ʦʢʝʘʥ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʷʤʠ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ 

ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʦʩʚʦʝʥʠʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ʂ ʪʘʢʠʤ ʤʦʜʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʚʳʜʝʣʷʝʤʳʝ ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ 

ʤʦʨʩʢʦʡ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʫʨʦʯʠʱʘ, ʣʘʥʜʰʘʬʪʳ, 

ʚʠʜʳ, ʨʦʜʳ, ʢʣʘʩʩʳ, ʪʠʧʳ, ʦʢʨʫʛʘ, ʧʨʦʚʠʥʮʠʠ, ʦʙʣʘʩʪʠ, ʧʦʷʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦʡ ʤʦʜʝʣʴʶ ʚ 

ʦʩʚʦʝʥʠʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ ʧʦʷʩʘ ʷʚʣʷʶʪʩʷ ʙʝʨʝʛʘ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʛʨʘʥʠʮʳ 

(ʩʪʳʢ) ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʛʨʘʥʠʮʳ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ, ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʤʦʨʩʢʠʭ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʜʝʣʝʡ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʦʩʚʦʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ɹʝʨʝʛ ð ʵʪʦ ʦʩʦʙʘʷ ʛʨʘʥʠʮʘ ʥʝ ʪʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨ ʧʨʠʨʦʜʥʦʛʦ (ʣʘʥʜʰʘʬʪʥʦʛʦ) ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, ʥʦ ʠ ʪʨʘʥʩʛʨʘʥʠʮʘ ʜʣʷ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʙʠʦʨʝʩʫʨʩʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ. ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʫʨʝʥʪʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʘʥʜʰʘʬʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ɺʩʝ ʤʦʜʝʣʠ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʦʩʚʦʝʥʠʝ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʣʘʥʜʰʘʬʪʥʳʤ ʤʦʜʝʣʷʤ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʇʨʠ ʵʪʦʤ, ʩʣʘʛʘʶʱʠʝ ʠʭ 

ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʝ ʪʝʣʘ, ʠʤʝʶʱʠʝ ʚʳʩʦʪʥʫʶ (ʚʝʨʭʥʶʶ), ʛʣʫʙʠʥʥʫʶ 

(ʥʠʞʥʶʶ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ (ʧʣʦʱʘʜʥʫʶ) ʛʨʘʥʠʮʳ, ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʘ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʙʠʦʮʝʥʦʟʳ) ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʚʳʩʦʪʥʦʡ ʠ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʥʠʭ ʦʨʦʛʝʥʠʯʝʩʢʠʤ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤ, 

ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 



-162- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʘʛʘʶʪ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʫ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ ɿʝʤʣʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʥʝʪʘʨʥʫʶ ʩʪʨʫʢʪʫʨʫ: ʧʨʠʨʦʜʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʝʱʝ ʦʪʩʫʪʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʳ ʤʦʜʝʣʝʡ ʧʨʠʨʦʜʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʤʦʜʝʣʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʦʩʚʦʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʣʘʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚʢʣʶʯʘʷ ʩʦʩʪʘʚʣʝʥʠʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ ʢʘʨʪ) ʧʦ ʧʨʠʨʦʜʥʳʤ ʤʦʜʝʣʷʤ ʦʩʚʦʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʥʘʩʪʦʷʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʚʳʜʝʣʠʪʴ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʫʨʦʯʠʱʝ, ʣʘʥʜʰʘʬʪ, 

ʚʠʜ, ʨʦʜ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ) ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʩʪʨʫʢʪʫʨ  

ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʨʨʠʪʦʨʠʡ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ʉʯʠʪʘʪʴ ʙʝʨʝʛ ʢʘʢ ʛʨʘʥʠʮʫ (ʩʪʳʢ) ʚʦʜʥʳʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʢ ʪʨʘʥʩʛʨʘʥʠʮʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʤʦʜʝʣʠ ʧʨʠʨʦʜʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ   ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʟʝʤʣʝʜʝʣʠʷ, ʵʢʦʣʦʛʠʠ, ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʣʘʥʜʰʘʬʪʘʤ, 

ʧʦʣʫʯʝʥʥʳʡ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʧʦ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʦʷʩʫ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʘʨʘʜʠʛʤ: ʦʙʱʝʡ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʦʮʠʬʨʦʚʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʜʠʢʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ, çʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʢ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʘʪʝʛʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪʄʠʨʦʚʦʡ ʦʢʝʘʥè ʠ ʨʘʟʨʘʙʦʪʦʢ çʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʪʝʨʨʠʪʦʨʠʡ: ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠ 

ʄʠʨʦʚʦʡ ʦʢʝʘʥ; ʠ ʚ ʮʝʣʦʤ ʨʘʙʦʪ çʃʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ: ʩʪʨʘʪʝʛʠʷ, ʦʧʳʪ ʧʨʘʢʪʠʢ ʚ ʦʩʚʦʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʛʝʦʩʠʩʪʝʤ ʢʦʥʪʠʥʝʥʪʤʠʨʦʚʦʡ ʦʢʝʘʥè, ʘ ʪʘʢʞʝ çʋʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʠ ʧʘʨʘʜʠʛʤʝ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝè ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷè. ʂʨʦʤʝ ʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʟʝʤʣʝʜʝʣʠʶ: 

çʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611061), 

çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʜʠʛʤʘ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʟʝʤʣʝʜʝʣʠʷ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611059), çʃʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ 

ʛʝʦʩʠʩʪʝʤʳ çɺʦʩʪʦʢ ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥè     (DOI: 10.35735/9785604701171_248), çʅʦʚʳʡ 

ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʢ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷè 

(eLIBRARY ID: 48863915).ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʨʝʰʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʧʨʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [117]. 

ʆʙʱʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʩʥʦʚʘ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ. 

ʇʨʠʤʝʥʷʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ 

çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʠ ʫʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʩʦʩʪʘʚʣʝʥʠʷ ʠʭ ʧʘʩʧʦʨʪʘ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʧʦʨʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ çʬʫʥʜʘʤʝʥʪʫè ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʦʧʦʨʥʳʤʠ 

ʫʟʣʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʚʦʝʥʠʷ, ʚʳʩʪʫʧʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʝʥʠʡ ʠ 

ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ.  

ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʦʜʝʣʝʡ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ 

ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  ʥʘ ʦʩʥʦʚʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -163- 

 

ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʠ ʫʯʝʥʠʷ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ, 

ʧʦʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʝʪʦʜʘ ʤʥʦʛʦʣʝʪʥʠʝ 

ʘʚʪʦʨʩʢʠʝ ʧʦʣʝʚʳʝ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʘʠʥʥʦʡ ʟʦʥʳ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʚʢʣʶʯʘʶʪ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʭʦʪʵɸʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʩʢʦʡ 

ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʙʝʨʝʛʦʚ. 

ɺ ʮʝʣʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥ ʤʘʪʝʨʠʘʣ ʚ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, ʧʦʜʢʣʘʩʩ, ʢʣʘʩʩ, 

ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʙʝʨʝʛʘʤ ʢʘʢ ʛʨʘʥʠʮʘʤ (ʩʪʳʢʘʤ) 

ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʫʯʝʥʠʝʤ ʉʪʘʨʦʞʠʣʦʚʘ 

ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʣʩʬʝʨʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʩʥʦʚʘʤ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ 

çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʠ ʦʩʥʦʚ ʫʯʝʥʠʷ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʢ ʦʩʚʦʝʥʠʶ, ʨʘʟʚʠʪʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ   ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʶ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʝ ʣʘʥʜʰʘʬʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʦʣʫʯʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʢ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʮʠʬʨʦʚʘʥʥʫʶ ʚʝʢʪʦʨʥʦʩʣʦʝʚʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʦʩʥʦʚʫ. ʊʘʢʠʝ 

ʦʩʥʦʚʳ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʧʦʷʩʫ, ʪʘʢ ʠ ʧʦ ʝʛʦ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʧʦʣʫʯʝʥʳ (ʉʠʭʦʪʵʘʣʠʥʩʢʦʡ, 

ʉʘʭʘʣʠʥʩʢʦʡ ʣʘʥʜʰʘʬʪʥʳʤ ʦʙʣʘʩʪʷʤ ʠ ʜʨ.). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʣʫʯʝʥʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʠʬʨʦʚʘʥʥʳʝ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ 

(ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ), ʢʦʪʦʨʳʝ ʥʘ ʮʠʬʨʦʚʦʤ ʫʨʦʚʥʝ ʜʘʶʪ ʟʥʘʥʠʝ ʩʪʨʦʝʥʠʷ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʊʘʢʞʝ ʧʦʣʫʯʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʣʘʥʜʰʘʬʪʘʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ ʚ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, 

ʦʙʣʘʩʪʴ, ʧʦʷʩ, ʙʝʨʝʛ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʚ ʦʩʚʦʝʥʠʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ ʧʦʷʩʘ ʷʚʣʷʶʪʩʷ 

ʙʝʨʝʛ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʛʨʘʥʠʮʘ (ʩʪʳʢ) ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʥʠʮʫ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ, 

ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʜʝʣʝʡ 

ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʦʩʚʦʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ɹʝʨʝʛ ð ʵʪʦ ʦʩʦʙʳʡ 

ʵʣʝʤʝʥʪ ɿʝʤʣʠ ʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʛʨʘʥʠʮʘ ʩʪʨʫʢʪʫʨ ʧʨʠʨʦʜʥʦʛʦ (ʣʘʥʜʰʘʬʪʥʦʛʦ) ʬʫʥʜʘʤʝʥʪʘ 

ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ , ʥʦ ʠ ʪʨʘʥʩʛʨʘʥʠʮʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʙʠʦʨʝʩʫʨʩʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ. ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʘʥʜʰʘʬʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʦʪʤʝʯʝʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ, 

ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʧʨʠʨʦʜʥʳʤ çʬʫʥʜʘʤʝʥʪʦʤè ʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ   ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ 

ʣʘʥʜʰʘʬʪʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠ ʠ ʶʨʠʜʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʦʩʥʦʚ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʠ ʫʯʝʥʠʷ ʦ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʦʙʦʟʥʘʯʝʥʘ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʬʫʥʜʘʤʝʥʪʘ 

ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʦʧʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè 

ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ, ʥʘ 

ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʠ 



-164- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʩʥʦʚ ʫʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

ʤʝʞʢʦʤʧʦʥʝʥʪʥʳʭ ʠ ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ 

ʠ ʜʘʥʥʳʭ ʧʦ ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ, ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʤʫ, 

ʙʠʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʦʭʨʘʥʳ ʣʘʥʜʰʘʬʪʦʚ. 
ʊʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ 

ʈʦʩʩʠʠ ʠ ʫʯʝʥʠʷ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʢʘʢ ʦʩʥʦʚ çʬʫʥʜʘʤʝʥʪʘè ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ   ʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʚ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ ʛʣʦʙʘʣʴʥʳʭ ʠ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ. 
ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ, ʩʠʥʪʝʟʝ ʠ ʦʮʝʥʢʝ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 
ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ. 

ɺ ʮʝʣʦʤ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʦʬʝʩʩʦʨʦʤ ʉʪʘʨʦʞʠʣʦʚʳʤ ʧʨʦʜʦʣʞʘʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ, 
ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ : ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ, ʫʟʣʦʚʳʭ 
ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 
ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ 
ʥʠʤʠ ʤʦʜʝʣʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʨʨʠʪʦʨʠʡ 
ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʧʨʠʤʝʨʝ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʳ ʣʘʥʜʰʘʬʪʥʦʛʦ 
çʬʫʥʜʘʤʝʥʪʘè ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʚ ʦʩʚʦʝʥʠʠ,  ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  , ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʧʦʜʛʦʪʦʚʢʝ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʫʜʫʱʝʛʦ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʨʦʜʫ ʚ ʛʨʘʥʠʮʘʭ ʣʘʥʜʰʘʬʪʥʳʭ ʪʝʣ, 
ʦʙʲʝʜʠʥʷʶʱʠʭ ʚʝʱʝʩʪʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʣʠʪʦʩʬʝʨʳ,  ʪʝʢʪʦʥʠʢʫ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ,  
ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʙʠʦʮʝʥʦʟʳ. ʇʦʥʠʤʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʢʘʢ ʪʝʣʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʠʚʣʝʢʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ 
ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʉʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟʫʯʘʪʴ ʠ 
ʧʨʠʚʣʝʢʘʪʴ ʜʘʥʥʳʝ ʧʦ ʬʦʨʤʠʨʫʶʱʠʤ ʣʘʥʜʰʘʬʪʥʳʝ ʪʝʣʘ ʚʝʱʝʩʪʚʝʥʥʦʤʫ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤ ʧʦʪʦʢʘʤ ʥʝ ʪʦʣʴʢʦ ʧʦʪʦʢʘʤ ʣʠʪʦʩʬʝʨʳ, ʘʪʤʦʩʬʝʨʳ, 
ʛʠʜʨʦʩʬʝʨʳ, ʥʦ ʠ ɺʩʝʣʝʥʥʦʡ ʠ ʝʸ ʧʣʘʥʝʪ ɺʩʝ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ 
ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, 
ʧʦʣʫʯʝʥʠʝ ʚʩʝʩʪʦʨʦʥʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʝ ʚ ʛʨʘʥʠʮʘʭ, ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʚʳʜʝʣʦʚ 
ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʷʩʥʝʥʠʶ ʠʭ ʧʨʠʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʩʚʦʝʥʠʷ,  
ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ɺʩʝ ʦʪʤʝʯʝʥʥʦʝ, ʠʩʭʦʜʷ ʠʟ 
ʧʨʘʢʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, 
ʩʪʨʦʠʪʩʷ ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʟʫʯʝʥʠʠ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠ ʠ ʫʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ 
ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ, ʚʳʜʝʣʷʶʪʩʷ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 
ʦʩʚʦʝʥʠʠ,  ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʡ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʫʨʦʯʠʱʝ, ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, 
ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ) ʢʘʢ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ,  ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʡ 
ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ɺʳʜʝʣʷʝʪʩʷ ʙʝʨʝʛ ʢʘʢ ʣʘʥʜʰʘʬʪʥʘʷ ʛʨʘʥʠʮʘ. ʂʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʯʪʦ ʙʝʨʝʛ 
ʵʪʦ ʛʨʘʥʠʮʘ (ʩʪʳʢ) ʚʦʜʥʳʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ   ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʦʩʚʦʝʥʠʝ 
ʦʙʲʝʢʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʙʝʨʝʛ ð ʵʪʦ ʦʩʦʙʘʷ ʛʨʘʥʠʮʘ ʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 
ʛʨʘʥʠʮʘ ʩʪʨʫʢʪʫʨ ʧʨʠʨʦʜʥʦʛʦ (ʣʘʥʜʰʘʬʪʥʦʛʦ) ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ, ʥʦ ʠ ʪʨʘʥʩʛʨʘʥʠʮʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʙʠʦʨʝʩʫʨʩʥʳʭ, 
ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ. ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -165- 

 
ʤʦʥʠʪʦʨʠʥʛʘ ʣʘʥʜʰʘʬʪʦʚ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ʊʘʢʞʝ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʨʘʙʦʪʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ 
ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, 
ʤʦʥʠʪʦʨʠʥʛʘ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʦʬʝʩʩʦʨʦʤ ʉʪʘʨʦʞʠʣʦʚʳʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʩʣʝʜʫʶʱʠʭ ʟʘ ʥʠʤ ʵʪʘʧʦʚ: ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ, ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, 
ʧʣʘʥʠʨʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʨʨʠʪʦʨʠʡ ʉʠʭʦʪʵɸʣʠʥʩʢʦʡ, 
ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʴʩʢʦʡ, ʗʧʦʥʩʢʦʡ, ʆʭʦʪʩʢʦʡ ʠ ʜʨ. ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʨʩʢʠʭ ʠ 
ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʦʢʨʫʛʦʚ ʠ ʧʨʦʚʠʥʮʠʡ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. 

ɺʳʜʝʣʝʥʥʦʝ ʚʳʰʝ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʝ ʧʦʥʠʤʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʧʦʟʚʦʣʠʪ ʥʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʦʟʜʘʪʴ ʣʘʥʜʰʘʬʪʥʳʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ 
ʧʨʠʨʦʜʦʡ ʦʪʨʘʩʣʝʚʳʭ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, 
ʵʢʦʣʦʛʠʠ   ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʦʟʥʘʥʥʦ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ 
ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʦʙʣʝʤ; ʧʦʟʚʦʣʷʪ ʥʘ 
ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʣʫʯʠʪʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʧʨʠʨʦʜʥʳʤ ʤʦʜʝʣʷʤ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ 
ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʤʦʜʝʣʠ çʬʫʥʜʘʤʝʥʪè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʥʠʤʠ ʤʦʜʝʣʝʡ 
ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʜʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʡ: 
ʧʦʯʚʝʥʥʳʭ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ,  ʠʥʜʠʢʘʮʠʦʥʥʳʭ, 
ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ, 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʨʝʩʫʨʩʥʳʭ, ʤʠʥʝʨʘʣʴʥʦʩʳʨʴʝʚʳʭ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʚʳʭ ʠ 
ʥʘʫʯʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʮʝʣʦʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʥʠʤʘʥʠʝ ʤʦʜʝʣʝʡ 
ʧʨʠʨʦʜʳ ʚ ʛʨʘʥʠʮʘʭ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ , ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʫʜʫʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 
ʦʩʚʦʝʥʠʷ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʥʦ 
ʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʡ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʳʝ, ʬʦʨʤʫʣʠʨʫʝʤʳʝ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʳʭ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʥʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ. ʀʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʦʝ ʟʚʝʥʦ 

ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ, ʢʦʪʦʨʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʝʱʝ ʩʣʘʙʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ, ʢʘʢ 

ʤʳ ʨʘʥʝʝ ʫʪʚʝʨʞʜʘʣʠ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʧʦʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʥʠʡ ʦ ʣʘʥʜʰʘʬʪʥʦʤ çʬʫʥʜʘʤʝʥʪʝè ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʟʘʤʝʥʷʪʴ, ʘ ʜʦʧʦʣʥʷʪʴ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʪʦ ʝʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʙʘʟʠʩʥʳʝ ʦʩʥʦʚʳ ʟʥʘʥʠʡ ʦ 

ʧʨʠʨʦʜʝ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʟʜʘʥʳ ʚ 20182019 

ʛʦʜʘʭ ʪʨʠ ʫʯʝʙʥʠʢʘ: çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ 

ʈʦʩʩʠʠè, çʃʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, 

çʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷè, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ɼɺ 

ʈʋʄʎ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʚʫʟʦʚ ʨʝʛʠʦʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʣʘʥʜʰʘʬʪʥʦʛʦ 

çʬʫʥʜʘʤʝʥʪʘè ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʦʩʚʦʝʥʠʠ,  ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ  , ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʛʨʘʤʦʪʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  

ʪʝʨʨʠʪʦʨʠʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʧʨʠʤʝʨ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʦʯʚʦʚʝʜʝʥʠʠ, ʵʢʦʥʦʤʠʢʝ, ʵʢʦʣʦʛʠʠ ʠ  

ʜʨʫʛʠʭ ʧʨʘʢʪʠʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʦ ʣʘʥʜʰʘʬʪʥʦʤ çʬʫʥʜʘʤʝʥʪʝè 

ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ , ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʈʦʩʩʠʠ, ʚ ʩʦʟʜʘʥʠʠ ʢʘʜʨʦʚʦʡ ʙʘʟʳ ʙʫʜʫʱʝʛʦ ʢʘʪʝʛʦʨʠʯʥʦ ʚʘʞʥʦ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʡ  çʬʫʥʜʘʤʝʥʪè ʧʨʘʢʪʠʢ ʣʶʙʦʛʦ 

ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʚʧʝʨʚʳʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ  ʦʩʥʦʚʘ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʌʦʨʤʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʣʶʙʦʛʦ ʪʠʧʘ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʣʶʙʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʚ ʮʝʣʦʤ ʣʘʥʜʰʘʬʪʳ. ʀʤʝʥʥʦ ʣʘʥʜʰʘʬʪ 

ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʠʤʠ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -167- 

 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ  ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʥʦʡ 

ʦʩʥʦʚʳ ï ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ, ʣʘʥʜʰʘʬʪ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʣʘʥʜʰʘʬʪʥʳʡ 

çʬʫʥʜʘʤʝʥʪè, ʦʩʚʦʝʥʠʝ. 

 

Abstract 

The noolandscapesphere, which is the natural "foundation" of the practices of any development 

of the planet Earth, is for the first time considered as a priority landscape basis for the development of 

innovative land use technologies. It is formulated that the introduction and development of new 

technologies of any type of land use of any landscape area primarily affects landscape components and 

landscapes in general. It is the landscape and the noolandscapesphere organized by them that are the 

initial objects in the planning and development of innovative land use technologies. It is argued that the 

development of land use technologies should be carried out using the priority basis  the 

noolandscapesphere. 

Keywords: Noolandscapesphere, landscape, land use, landscape "foundation", development. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʣʘʥʜʰʘʬʪʥʦʡ 

ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʢʘʢ  ʧʨʠʨʦʜʥʳʡ çʬʫʥʜʘʤʝʥʪʘè 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʣʶʙʦʛʦ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʨʘʥʝʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ 

çʬʫʥʜʘʤʝʥʪʘè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ,  ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʣʨʝ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ɼɺʌʋ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚʧʝʨʚʳʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʥʦʚʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʣʘʥʜʰʘʬʪʥʳʤ ʦʩʥʦʚʘʤ  ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʠʨʦʜʳ. ʄʥʦʛʦʣʝʪʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʨʠʨʦʜʳ (ʣʘʥʜʰʘʬʪʦʚ)  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʣʘʥʜʰʘʬʪ (ʢʘʢ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ) ʠ ʚ ʮʝʣʦʤ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʬʦʢʫʩʦʤ ʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩ ʧʨʠʨʦʜʦʡ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʧʨʠʨʦʜʥʳʤ ʦʩʥʦʚʘʤ ʦʩʚʦʝʥʠʷ 

(ʣʘʥʜʰʘʬʪʘʤ) ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʠʥʜʠʢʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ   ʩʠʥʪʝʟʘ, ʦʮʝʥʢʠ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʳ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʊʦ ʝʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʚʥʠʤʘʥʠʷ   ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ  ʠ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʪʝʣʘ (ʣʘʥʜʰʘʬʪʳ). ʆʥʠ ʚʦʚʣʝʢʘʶʪʩʷ ʚ 

ʦʮʝʥʢʫ ʫʞʝ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʚʣʝʯʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɺ ʮʝʣʦʤ ʚʳʙʦʨ 

ʣʘʥʜʰʘʬʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʟʜʘʥʠʝ ʦʧʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʠ ʝʸ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ   ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʘʞʥʦʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʦʩʦʙʦʝ ʣʘʥʜʰʘʬʪʥʦʝ  ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ 

ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʨʘʥʝʝ ʙʳʣʠ ʚʳʜʝʣʝʥʦ ʚ ʦʩʦʙʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʣʘʥʜʰʘʬʪʥʫʶ  ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʫʶ ʧʘʨʘʜʠʛʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ɹʳʣʘ 

ʥʘʟʚʘʥʘ, ʪʘʢ ʢʘʢ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʪʝʣ, ʥʘʟʳʚʘʝʤʳʭ   ʣʘʥʜʰʘʬʪʘʤʠ, ʢʘʢ 

ʧʘʨʘʜʠʛʤʘ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè. ʆʥʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʩʦʟʜʘʥʠʝ ʦʧʦʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʦʧʦʨʥʳʤʠ ʫʟʣʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʦʩʚʦʝʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʡ, ʚʳʩʪʫʧʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʘʨʘʜʠʛʤʘ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ 



-168- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʦʩʩʠʠè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣʴ ʧʫʙʣʠʢʘʮʠʠ: ʦʙʦʩʥʦʚʘʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʪʴ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʫ ï ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ï ʢʘʢ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʧʦʣʴʟʦʚʘʥʠʷ   ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ 

ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʦʧʦʨʥʳʤʠ ʫʟʣʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʚʦʝʥʠʷ, ʚʳʩʪʫʧʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʣʘʥʜʰʘʬʪʘʤ,  ʧʦʣʫʯʝʥʥʳʡ  ʙʣʘʛʦʜʘʨʷ 

ʨʘʙʦʪ ʧʦ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʦʷʩʫ, ʘ ʪʘʢʞʝ ʧʨʠ  ʨʘʟʨʘʙʦʪʢʝ ʧʘʨʘʜʠʛʤ: ʦʙʱʝʡ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ  , ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʦʮʠʬʨʦʚʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʜʠʢʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʟʚʝʥʫ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʦʯʚʝʥʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ,  ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨ. 

ʩʪʨʫʢʪʫʨ ʦʩʚʘʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ,  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʥʦʚʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʘʪʝʛʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ 

ʢʦʥʪʠʥʝʥʪʄʠʨʦʚʦʡ ʦʢʝʘʥ ʠ ʨʘʟʨʘʙʦʪʦʢ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ: 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠ ʄʠʨʦʚʦʡ 

ʦʢʝʘʥ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʟʝʤʣʝʜʝʣʠʶ: 

çʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611061), 

çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʜʠʛʤʘ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʟʝʤʣʝʜʝʣʠʷ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611059), çʃʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ 

ʛʝʦʩʠʩʪʝʤʳ çɺʦʩʪʦʢ ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥè     (DOI: 10.35735/9785604701171_248), çʅʦʚʳʡ 

ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʢ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷè 

(eLIBRARY ID: 48863915).  

ʆʙʱʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ 

ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ 

ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʥʦʚʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪʄʠʨʦʚʦʡ 

ʦʢʝʘʥ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʙʘʟʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʝʸ ʨʘʟʨʘʙʦʪʢʝ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ, ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ 

çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ 

ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ.  

ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʚʳʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʳ ʧʦʣʦʞʝʥʳ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʤʥʦʛʦʣʝʪʥʠʝ ʘʚʪʦʨʩʢʠʝ 

ʧʦʣʝʚʳʝ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ   ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʘʠʥʥʦʡ ʟʦʥʳ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʶʪ 

ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʭʦʪʵɸʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʩʢʦʡ ʣʘʥʜʰʘʬʪʥʳʭ 

ʦʙʣʘʩʪʝʡ.  

ɺʳʜʝʣʝʥʠʝ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʢʘʢ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʫʯʝʥʥʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦ ʣʘʥʜʰʘʬʪʘʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, 

ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʧʦʣʫʯʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʣʘʥʜʰʘʬʪʘʤ ʠ ʠʭ   ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʷʚʠʣʘʩʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -169- 

 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ, ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠʭ ʧʨʠʨʦʜʥʳʤ çʬʫʥʜʘʤʝʥʪʦʤè ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʧʨʠ ʦʩʚʦʝʥʠʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʚʣʝʢʣʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʠ ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʭ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ ʧʘʩʧʦʨʪʠʟʘʮʠʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʩʦʩʪʘʚʠʪʴ ʜʦʢʫʤʝʥʪ ʥʘ ʢʘʞʜʳʡ ʣʘʥʜʰʘʬʪ (ʧʘʩʧʦʨʪ). ʇʨʠ ʵʪʦʤ ʧʦʜ ʣʘʥʜʰʘʬʪʦʤ 

ʥʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ï ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, ʠʤʝʶʱʠʝ ʚʳʩʦʪʥʫʶ (ʚʝʨʭʥʶʶ), ʛʣʫʙʠʥʥʫʶ (ʥʠʞʥʶʶ) ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ (ʧʣʦʱʘʜʥʫʶ) ʛʨʘʥʠʮʳ, ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ (ʚʝʱʝʩʪʚʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʘ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ, ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʮʝʥʦʟʳ) ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʚʳʩʦʪʥʦʡ ʠ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʥʠʭ ʦʨʦʛʝʥʠʯʝʩʢʠʤ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤ, ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʦʧʨʝʜʝʣʝʥʠʷ   ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ  ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ʀʩʧʦʣʴʟʫʶʪʩʷ  ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʣʘʥʜʰʘʬʪʥʦʤʫ  ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ  ʤʦʨʩʢʦʛʦ ʟʚʝʥʘ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ  

ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠʄʠʨʦʚʦʡ ʦʢʝʘʥ. ɺʳʜʝʣʝʥʳ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʣʘʩʪʠ, ʧʨʦʚʠʥʮʠʠ 

ʠ ʦʢʨʫʛʘ. ʇʨʠʤʝʥʷʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʧʨʘʢʪʠʢʠ, ʥʘʧʨʠʤʝʨ ʚ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ, ʛʝʦʭʠʤʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʜʨ. [110] 

ʈʝʟʫʣʴʪʘʪʳ. ɺʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ  ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ï ʬʫʥʜʘʤʝʥʪ 

ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ï ʢʘʢ ʦʩʥʦʚʘ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ   ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ 

çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʦʧʦʨʥʳʤʠ ʫʟʣʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ  ʦʩʚʦʝʥʠʝʤ, ʚʳʩʪʫʧʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʤ 

ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ. 

ʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ  ʩʣʦʞʝʥʘ ʣʘʥʜʰʘʬʪʘʤʠ, ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʫ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ, ʧʦʯʚʳ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʮʝʥʦʟʳ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ   ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʤʝʞʢʦʤʧʦʥʝʥʪʥʳʭ ʠ ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ 

ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ ʠ ʜʘʥʥʳʭ ʧʦ ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ, 

ʦʨʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ, ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʤʫ, ʙʠʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ  ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʤʝʥʝʥʠʷ ʦʩʥʦʚ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʳ 

ʣʘʥʜʰʘʬʪʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʚ ʧʨʦʚʝʜʝʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʦʡ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʦʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʚʳʜʝʣʝʥʘ ʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʥʦʚʘʷ 

ʛʣʦʙʘʣʴʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ɿʝʤʣʠ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʳʚʘʪʴ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ. 

ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ 

ʣʘʥʜʰʘʬʪʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʦʨʠʪʝʪʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ 

ʧʨʦʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ   ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ 

ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʵʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʬʝʩʩʦʨʘ ɺʘʣʝʨʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʧʦ ʫʯʝʥʠʶ ʦ 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʬʨʘʛʤʝʥʪ ʩʬʝʨʳ  ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ. ʇʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ  ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ 

ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ 

ʵʢʦʣʦʛʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʫʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ..  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʯʝʥʠʝ, ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ, ʦʩʚʦʝʥʠʝ, ʣʘʥʜʰʘʬʪ, ʬʫʥʜʘʤʝʥʪ 

ʧʨʘʢʪʠʢ, ʧʦʯʚʦʚʝʜʝʥʠʝ, ʵʢʦʣʦʛʠʷ. 

 

Abstract 

 The work is a continuation of the developments of Professor Valery Starozhilov on the 

doctrine of the noolandscapesphere of planet Earth. A fragment of the sphere is considered  the Pacific 

landscape belt. Presented as a natural foundation for planning and management practices for the 

development of ecology and innovative technologies of soil science in the development of landscape 

structures of the noolandscapesphere. It is recommended to apply Starozhilovôs teaching on the 

noolandscapesphere of planet Earth when solving issues of ecology and soil science. 

Keywords: Teaching, noolandscapesphere, development, landscape, foundation of practices, 

soil science, ecology. 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -171- 

 

ɺʝʜʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ ʢʘʢ ʦʩʥʦʚʘ  ʤʦʜʝʣʴ 

ʥʘʫʯʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʠ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʈʘʙʦʪʘ,  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ ʀʄʆ 

ɼɺʌʋ, ʘ ʪʘʢʞʝ  ʚ ʮʝʣʦʤ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ 

(doi:10.24411/1728323ʍ202013079, doi:10.18411/lj05202026) ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʘʨʘʜʠʛʤ: ʦʙʱʝʡ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ  (doi:10.18411/lj05202026), ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʦʮʠʬʨʦʚʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʜʠʢʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ (doi:10.18411/lj05202027), ʧʦ 

çʃʘʥʜʰʘʬʪʥʦʤʫ ʟʚʝʥʫ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨ. ʩʪʨʫʢʪʫʨ ʦʩʚʘʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡè doi: 10.18411/lj09202036), ʘ ʪʘʢʞʝ 

ʧʦ  çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʜʠʛʤʘ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè (ʙʠʙʣʠʦʪ. 49611059), çʃʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʜʘʧʪʘʮʠʠ 

ʟʝʤʣʝʜʝʣʠʷ ʛʝʦʩʠʩʪʝʤʳ çɺʦʩʪʦʢ ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥè     (DOI: 10.35735/9785604701171_248), 

çʅʦʚʳʡ ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʢ ʘʜʘʧʪʘʮʠʠ 

ʟʝʤʣʝʜʝʣʠʷè (eLIBRARY ID: 48863915) ʠ ʜʨʫʛʠʝ.  

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʣʘʥʜʰʘʬʪʥʫʶ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ ʧʝʨʝʭʦʜʘ ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ, ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ 

ʚ ʦʩʚʦʝʥʠʠ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ. ɺʳʜʝʣʝʥʠʝ ʧʦʷʩʘ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʦʚʦʛʦ ʜʣʷ ʈʦʩʩʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʥʠʤʘʥʠʠ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʩʠʥʪʝʟʝ, ʘʥʘʣʠʟʝ ʠ ʦʮʝʥʢʝ ʢʦʤʧʦʥʝʥʪʦʚ ʝʛʦ  ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

(ʚʢʣʶʯʘʝʪ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʫ,  ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ,  ʧʦʯʚʳ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʮʝʥʦʟʳ). ʆʥ ʚʳʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ  ʬʘʢʪʦʨʦʚ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ ʦʙʲʝʤʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ (ʧʨʠʨʦʜʥʦʡ) ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ  ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʠʤʝʝʪ (ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʘʷ  ʣʘʥʜʰʘʬʪʥʘʷ ʝʜʠʥʠʮʘ ɿʝʤʣʠ)  ʙʘʟʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʠ ʟʦʥʳ 

ʧʝʨʝʭʦʜʘ ʦʪ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ.  ʀʤʝʥʥʦ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ, ʚʢʣʶʯʘʶʱʠʡ ʉʠʭʦʪʵɸʣʠʥʩʢʫʶ, 

ʅʠʞʥʝʘʤʫʨʩʢʫʶ, ʂʘʤʯʘʪʩʢʦʂʫʨʠʣʴʩʢʫʶ, ʉʘʭʘʣʠʥʩʢʫʶ ʠ ʜʨʫʛʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʣʘʩʪʠ,  ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʩ ʧʨʠʨʦʜʥʳʤʠ ʛʨʘʥʠʮʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʨʴʝʨʥʫʶ  

ʩʪʨʫʢʪʫʨʫ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ, ʬʦʢʫʩʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠ 

ʦʢʝʘʥʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ  ʩʪʨʫʢʪʫʨ, ʦʪʨʘʞʝʥʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʠ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ  ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʙʦʛʘʪʩʪʚʦʤ   ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʷʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʝʜʠʥʦʡ ʩ 

ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ   ʦʩʥʦʚʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʥʘʫʢʠ 

ʠ ʧʨʘʢʪʠʢʠ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  

ʪʝʨʨʠʪʦʨʠʡ ʦʙʨʘʤʣʝʥʠʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ (ʈʠʩ. 8). ʀʤʝʥʥʦ ʘʟʦʥʘʣʴʥʳʝ ʧʦʷʩʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ ʜʦʩʪʘʶʱʝʝ ʟʚʝʥʦ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʫʯʝʥʠʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤ ʙʘʟʦʚʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ, ʦʙʲʝʢʪʦʤ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ  ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʦʢʨʘʠʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʤʦʨʩʢʦʡ ʟʦʥʳ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. 

ʆʥ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ çʬʫʥʜʘʤʝʥʪʦʤè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ 

ʧʨʠʨʦʜʦʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʝʘʥʦʤ ʧʦʯʚʝʥʥʳʭ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ,  ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʚʳʭ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʵʪʦʡ ʦʙʰʠʨʥʦʡ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʟʦʥʳ ʚ ʛʝʦʩʠʩʪʝʤʝ 

ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ. ʆʜʥʘʢʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʝʱʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʣʘʥʦʚʳʝ   

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʘʢʪʠʢʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ 

https://doi.org/10.35735/9785604701171_248
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-172- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʦʷʩʫ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ   ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ. ɺʩʝ ʝʱʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʣʘʥʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠ ʯʘʩʪʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ɺ ʮʝʣʦʤ ʵʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ.  

 

 
\ 

ʈʠʩʫʥʦʢ  8.  ʂʘʨʪʘ  ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ, ʝʛʦ ʦʙʣʘʩʪʝʡ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ (ʉʪʘʨʦʞʠʣʦʚ, 

2018), ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʙʦʪ çɸʛʨʦʣʘʥʜʰʘʬʪʥʦʛʦ ʩʝʢʪʦʨʘè ɼɺʌʋ. 

ʆʙʣʘʩʪʠ ʧʦʷʩʘ: 1. ʉʠʭʦʪʵɸʣʠʥʩʢʘʷ; 2. ʅʠʞʥʝʘʤʫʨʩʢʘʷ; 3. ʇʨʠʦʭʦʪʩʢʘʷ; 4.ʂʦʣʳʤʩʢʘʷ; 5. ɸʥʘʜʳʨʴʩʢʘʷ; 6. 

ʏʫʢʦʪʩʢʘʷ; 7. ʂʦʨʷʢʩʢʘʷ; 8. ʂʘʤʯʘʪʩʢʦʂʫʨʠʣʴʩʢʘʷ; 9. ʉʘʭʘʣʠʥʩʢʘʷ 

 

ʇʦʜ ʣʘʥʜʰʘʬʪʥʳʤ ʧʦʷʩʦʤ ʧʦʥʠʤʘʝʪʩʷ   ʘʟʦʥʘʣʴʥʳʡ ʧʦʷʩ ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ʩ 

ʛʝʥʝʪʠʯʝʩʢʠ ʝʜʠʥʳʤ ʩʪʨʫʢʪʫʨʥʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʟʦʥʝ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʜʠʭʦʪʦʤʠʠ ʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʨʦʜʦʡ 

ʬʫʥʜʘʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʳʭ (ʚ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʧʦʷʩʘ ʩʠʭʦʪʵʘʣʠʥʩʢʦʡ, ʥʠʞʥʝʘʤʫʨʩʢʦʡ, 

ʧʨʠʦʭʦʪʩʢʦʡ, ʩʘʭʘʣʠʥʩʢʦʡ, ʢʘʤʯʘʪʩʢʦʢʫʨʠʣʴʩʢʦʡ, ʯʫʢʦʪʩʢʦʡ ʠ ʜʨ.) ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ 

(ʩʪʨʫʢʪʫʨ) ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʧʦʜʯʠʥʷʶʱʠʤʩʷ 

ʚʳʩʦʪʥʦʡ ʠ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʙʠʦʛʝʥʥʦʛʦ  ʬʘʢʪʦʨʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ 

ʘʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʎʝʣʴ ï ʦʙʦʩʥʦʚʘʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ ʢʘʢ ʨʘʚʥʦʮʝʥʥʫʶ ʧʨʠʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ ʛʝʦʩʠʩʪʝʤʳ 

ʢʦʥʪʠʥʝʥʪʦʢʝʘʥ ʠ ʦʙʦʩʥʦʚʘʪʴ ʝʸ ʙʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʢʘʢ ʣʘʥʜʰʘʬʪʥʫʶ 

ʦʩʥʦʚʫʤʦʜʝʣʴ ʧʨʠ ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ 

ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʩʠʩʪʝʤʳ 

ʢʦʥʪʠʥʝʥʪʦʢʝʘʥ ʠ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. 

ʃʘʥʜʰʘʬʪʥʫʶ ʤʦʜʝʣʴ  ʧʦʷʩ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʨʦʜʥʳʤ çʬʫʥʜʘʤʝʥʪʦʤè ʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʦʢʝʘʥʦʤ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʢʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ (ʧʦʯʚʝʥʥʳʭ, 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʢʘʨʙʦʥʦʚʳʭ ʧʦʣʠʛʦʥʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʳʡ 

ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʣʘʥʜʰʘʬʪʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʶʪʩʷ ʛʝʦʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʦʚ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʲʝʢʪʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -173- 

 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʠ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʢɻʦʣʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʡ. ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʝʜʠʥʦʡ ʩ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʩʪʨʫʢʪʫʨʫ ʧʨʠʨʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ   

ʦʩʥʦʚʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 

 ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʚʳʜʝʣʝʥʠʷ ʧʦʷʩʘ, ʢʘʢ ʣʘʥʜʰʘʬʪʥʦʡ  ʦʩʥʦʚʳʤʦʜʝʣʠ 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʟʦʥʳ ʧʝʨʝʭʦʜʘ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ, ʧʦʣʦʞʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʘʚʪʦʨʩʢʠʝ ʧʦʣʝʚʳʝ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʶʪ ʧʦʣʝʚʳʝ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʭʦʪʵɸʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʴʩʢʦʡ ʣʘʥʜʰʘʬʪʥʳʭ 

ʦʙʣʘʩʪʝʡ. ɺʘʞʥʳʤ ʫʩʧʝʭʦʤ ʚ ʠʭ ʠʟʫʯʝʥʠʠ  ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ 

ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʚʪʦʨʩʢʠʡ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʝʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦ 

ʪʘʢʠʤ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʢʘʢ ʛʝʦʣʦʛʠʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʤʘʛʤʘʪʠʟʤʫ, 

ʚʫʣʢʘʥʠʟʤʫ, ʧʦʣʝʟʥʳʤ ʠʩʢʦʧʘʝʤʳʤ, ʢʣʠʤʘʪʫ ʠ ʜʨ..  ʀʟʫʯʘʣʠʩʴ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʝʣʴʝʬʫ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚʘʤ, ʥʦ ʠ ʢʦʨʝʥʥʳʤ ʠ ʨʳʭʣʳʤ ʧʦʨʦʜʘʤ, ʢʣʠʤʘʪʫ. ʊʘʢʞʝ ʠʟʫʯʘʣʠʩʴ 

ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʪʨʘʥʟʠʪ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʚʣʘʞʥʝʥʠʝ, ʛʣʫʙʠʥʘ ʚʨʝʟʘ, 

ʛʫʩʪʦʪʘ ʨʘʩʯʣʝʥʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʤʝʟʦ ʠ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʘʢʪʦʨʦʚ ʣʘʥʜʰʘʬʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʬʘʢʪʦʨʘ ʝʛʦ ʜʠʥʘʤʠʢʠ, ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʨʝʥʥʦʡ ʠ ʨʳʭʣʳʡ 

ʬʫʥʜʘʤʝʥʪ. ʈʘʥʝʝ ʵʪʦʤʫ ʚʘʞʥʦʤʫ ʘʟʦʥʘʣʴʥʦʤʫ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʣʘʥʜʰʘʬʪʦʚ 

ʫʜʝʣʷʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. ʊʘʢ ʢʘʢ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʣʫʙʠʥʥʳʝ ʢʦʨʥʠ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʜʠʭʦʪʦʤʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ 

ʩʪʨʫʢʪʫʨʥʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʦʚ ʢʦʨʝʥʥʦʡ ʠʭ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʩʣʦʞʥʳʡ ʘʛʣʦʤʝʨʘʪ ʩʦʩʪʳʢʦʚʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʘʢʢʨʝʮʠʦʥʥʳʭ ʠ ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ, ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ, ʩʫʙʦʢʝʘʥʠʯʝʩʢʦʡ ʠ   ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨ. 

 ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʷʩʘ ʢʘʢ ʣʘʥʜʰʘʬʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʳʤʦʜʝʣʠ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ  ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ʦʢʝʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʨʠʘʣʦʚ   ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʚʳʜʝʣʝʥʳ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʳʭʣʳʭ ʧʦʨʦʜ, ʨʘʩʩʤʦʪʨʝʥʦ 

ʩʦʩʪʦʷʥʠʝ ʵʨʦʟʠʦʥʥʦʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʝʣʴʝʬ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʠʟʫʯʝʥʠʶ 

ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʪʨʘʥʟʠʪ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ.  ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. [1 30].  

ɺ ʮʝʣʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʝʩʴ ʧʦʣʫʯʝʥʥʳʡ ʧʦʣʝʚʦʡ ʠ ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʧʦʷʩʫ 

ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʫʨʦʚʥʝ, ʦʩʤʳʩʣʠʚʘʣʩʷ ʠ ʬʦʨʤʫʣʠʨʦʚʘʣʩʷ ʠ ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʝʜʠʥʠʮʳ  ʠ ʚʘʞʥʦʩʪʴ ʝʸ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ  ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ  ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʠʪʦʛʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʉʘʭʘʣʠʥʝ, ʂʘʤʯʘʪʢʝ, ʏʫʢʦʪʢʝ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ:  

1. ʆʩʥʦʚʳ ʥʦʚʦʛʦ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ï 

ʣʘʥʜʰʘʬʪʥʦʡ ʛʝʦʛʨʘʬʠʠ. ʆʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ 



-174- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʩʚʦʝʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʠ ʥʘ ʦʙʫʯʝʥʠʝ 

ʩʪʫʜʝʥʪʘʤʠ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʧʨʦʛʨʘʤʤʳ çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ, 

ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʠ ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè.  

2. ʆʩʥʦʚʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ: ʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ; ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ.  

3. ʊʝʦʨʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʩʠʩʪʝʤ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 

ʈʦʩʩʠʠ.  

4. ʃʘʥʜʰʘʬʪʥʦʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ.  

5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʝʦʩʠʩʪʝʤ ʚ 

ʤʘʩʰʪʘʙʘʭ: 1 : 500 000 ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ); 1 : 25 000 ï ʦʚʘ ʈʫʩʩʢʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ; 1 : 500 000 ï 

ʉʘʭʘʣʠʥʩʢʦʛʦ ʟʚʝʥʘ.  

6. ʄʝʪʦʜʦʣʦʛʠʷ ʚʳʜʝʣʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʨʫʛʦʚ ʛʝʦʩʠʩʪʝʤ 

ʉʘʭʘʣʠʥʦʇʨʠʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʄʫʨʘʚʴʝʚʦɸʤʫʨʩʢʦʛʦ ʦʢʨʫʛʘ (ʚʢʣʶʯʘʷ ʦ. 

ʈʫʩʩʢʠʡ) ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʣʝʜʥʝʛʦ.  

7. ʄʝʪʦʜʠʢʘ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʜʝʣʝʥʠʷ 

ʦʢʨʫʛʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

8. ʄʝʪʦʜ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ.  

9. ʂʦʥʮʝʧʮʠʷ ʠʥʜʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ. 

10. ʂʦʥʮʝʧʮʠʷ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʃʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ. 

11. ʂʦʥʮʝʧʮʠʷ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʦʨʥʳʭ ʠ ʦʩʪʨʦʚʥʳʭ 
ʩʠʩʪʝʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

12. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

13. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʦʩʪʨʦʚʥʳʭ ʩʠʩʪʝʤ 
ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

14. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

15. ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

16. ɽʜʠʥʘʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ. 

17. ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 
ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè. 

18. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ (ʦʮʠʬʨʦʚʘʥʥʦʝ) ʣʘʥʜʰʘʬʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʜʠʢʘʮʠʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ 

19. ʉʠʭʦʪʵɸʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʩʪʨʫʢʪʫʨʘ) ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ, 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʝʸ ʦʩʚʦʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʧʦ çʅʘʫʢʠ ʦ ɿʝʤʣʝè. 

20. ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʵʢʦʣʦʛʦʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʚ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

21. ɺ ɼɺʌʋ ʥʘ ʙʘʟʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ ʐɽʅ 
ɼɺʌʋ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʠʥʠʮʠʠʨʦʚʘʥ ʠ 

ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ çɸʛʨʦʣʘʥʜʰʘʬʪʥʳʡ 

ʩʝʢʪʦʨè.  

22. ʋʯʝʥʳʝ ɼɺʌʋ ʧʨʠʩʪʫʧʠʣʠ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʯʚʝʥʥʦʛʦ 
ʧʦʢʨʦʚʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʟʘʧʦʚʝʜʥʠʢʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ.  

23. ɺ ɼɺʌʋ ʥʘ ʙʘʟʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ ʀʄʆ 
ɼɺʌʋ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʠ 

ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʘʪʝʛʠʷ ʦʪʨʘʩʣʝʚʦʡ (ʧʦʯʚʦʚʝʜʝʥʠʝ) ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ.  

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ ʦʩʥʦʚʳ  ʤʦʜʝʣʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ  ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʳ ʢ ʦʢʝʘʥʫ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ  ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ: 

https://www.dvfu.ru/schools/school_of_natural_sciences/news/v_dvfu_na_baze_tikhookeanskogo_mezhdunarodnogo_landshaftnogo_tsentra_shen_dvfu_landshaftnoy_shkoloy_professora_v_t_starozhilova_initsiirovan_i_sozdaetsya_novyy_issledovatelskiy_i_obrazovatelnyy_agrola/
https://www.dvfu.ru/schools/school_of_natural_sciences/news/v_dvfu_na_baze_tikhookeanskogo_mezhdunarodnogo_landshaftnogo_tsentra_shen_dvfu_landshaftnoy_shkoloy_professora_v_t_starozhilova_initsiirovan_i_sozdaetsya_novyy_issledovatelskiy_i_obrazovatelnyy_agrola/
https://www.dvfu.ru/schools/school_of_natural_sciences/news/v_dvfu_na_baze_tikhookeanskogo_mezhdunarodnogo_landshaftnogo_tsentra_shen_dvfu_landshaftnoy_shkoloy_professora_v_t_starozhilova_initsiirovan_i_sozdaetsya_novyy_issledovatelskiy_i_obrazovatelnyy_agrola/
https://www.dvfu.ru/schools/school_of_natural_sciences/news/v_dvfu_na_baze_tikhookeanskogo_mezhdunarodnogo_landshaftnogo_tsentra_shen_dvfu_landshaftnoy_shkoloy_professora_v_t_starozhilova_initsiirovan_i_sozdaetsya_novyy_issledovatelskiy_i_obrazovatelnyy_agrola/
https://www.dvfu.ru/schools/school_of_natural_sciences/news/uchenye_dvfu_pristupili_k_fundamentalnym_issledovaniyam_pochvennogo_pokrova_i_landshaftov_zapovednikov_tikhookeanskogo_landshaftnogo_poyasa/
https://www.dvfu.ru/schools/school_of_natural_sciences/news/uchenye_dvfu_pristupili_k_fundamentalnym_issledovaniyam_pochvennogo_pokrova_i_landshaftov_zapovednikov_tikhookeanskogo_landshaftnogo_poyasa/


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -175- 

 

1) ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʩʪʘʪʫʩʘ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪʦʚ ʨʝʛʠʦʥʘ; 

2) ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ  ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ; 

3) ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʧʨʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ; 

4) ʧʨʠʤʝʥʝʥʠʷ  ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʠʢ  ʧʦʠʩʢʘ ʤʠʥʝʨʘʣʴʥʦʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ; 

5) ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ; 

6) ʚʳʷʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʵʨʦʟʠʦʥʥʦʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ; 

7) ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ  ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʟʦʥ 

ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ; 

8) ʫʯʝʪʘ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ ʪʝʭʥʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; 

9) ʣʘʥʜʰʘʬʪʥʦʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʟʦʥʳ ʚʣʠʷʥʠʷ 

ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

10) ʫʯʝʪʘ ʛʝʦʵʢʦʣʦʛʠʠ ʤʠʥʝʨʘʣʴʥʦʩʳʨʴʝʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ; 

11) ʫʯʝʪʘ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʇʨʠʤʦʨʴʷ; 

12) ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ 
ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ;  

13) ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ  ʩʪʨʘʪʝʛʠʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʛʨʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʚ 

ʛʦʨʥʦʪʘʝʞʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʣʝʩʦʧʦʣʴʟʘʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ,   

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ  ʦʧʫʙʣʠʢʦʚʘʥʳʝ ʧʨʦʬʝʩʩʦʨʦʤ ʉʪʘʨʦʞʠʣʦʚʳʤ 450 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, 

ʠʟ ʢʦʪʦʨʳʭ 40 ʤʦʥʦʛʨʘʬʠʡ, 35 ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ; 10 ʣʘʥʜʰʘʬʪʥʳʭ  ʢʘʨʪ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʦʙʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʳ ɿʝʤʣʠ ʩʦʠʟʤʝʨʠʤʦʡ ʩ ʬʦʢʫʩʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʧʨʠʤʝʥʝʥʳ ʤʘʪʝʨʠʘʣʳ 

ʘʚʪʦʨʩʢʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʤʝʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ  

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʛʝʥʝʟʠʩʘ, ʩʦʩʪʘʚʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦʷʩʘ. ʇʨʠʤʝʥʷʣʘʩʴ ʘʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʟʦʥʳ ʧʝʨʝʭʦʜʘ ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ [11] 

ɺʝʩʴ ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

ʤʝʞʢʦʤʧʦʥʝʥʪʥʳʭ ʠ ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ 

ʠ ʜʘʥʥʳʭ ʧʦ ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʤʫ 

ʬʘʢʪʦʨʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʝʜʠʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʣʫʯʝʥʳ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ.  

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʧʦʟʥʘʥʠʠ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ ʦʩʥʦʚʳʤʦʜʝʣʠ ʚ  ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ  ʧʦʣʫʯʝʥ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʩʪʦʷʱʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʧʦʷʩʘ, ʢʘʢ ʧʨʠʨʦʜʥʦʡ ʧʣʘʥʝʪʘʨʥʦʡ   ʦʩʥʦʚʳ ʚʝʜʝʥʠʷ 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʦʪʨʘʩʣʝʚʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʮʠʬʨʦʚʘʥʥʫʶ ʚʝʢʪʦʨʥʦʩʣʦʝʚʫʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʦʩʥʦʚʫ [1,2,3]. ʊʘʢʠʝ ʦʩʥʦʚʳ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʧʦʷʩʫ, ʪʘʢ ʠ  ʧʦ 

ʝʛʦ  ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʧʦʣʫʯʝʥʳ (ʉʠʭʦʪʵʘʣʠʥʩʢʦʤʫ, ʉʘʭʘʣʠʥʩʢʦʤʫ ʠ ʜʨ.). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʣʫʯʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʠʬʨʦʚʘʥʥʳʝ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ), ʢʦʪʦʨʳʝ ʥʘ 



-176- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʮʠʬʨʦʚʦʤ ʫʨʦʚʥʝ ʜʘʶʪ ʟʥʘʥʠʝ ʩʪʨʦʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. ʕʪʦʪ  ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʮʠʬʨʦʚʘʥʥʳʤ ʚʳʜʝʣʘʤ 

ʣʘʥʜʰʘʬʪʦʚ. ʉʨʘʚʥʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʪʘʢʩʦʥʦʚ ʢʘʢ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, 

ʧʦʜʢʣʘʩʩ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ.  ɿʘʪʝʤ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʧʨʘʢʪʠʢʘʤ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʚʢʣʶʯʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʉʠʥʪʝʟ, ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʤʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʫʶ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʪʘʢʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  

ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚʤʝʩʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ 

ʣʘʥʜʰʘʬʪʥʦʤ ʧʦʷʩʝ ʠ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʩʦʧʨʷʞʝʥʳ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʉʪʘʨʦʞʠʣʦʚʘ. ɺ 2009 ʛ. 

ʚʧʝʨʚʳʝ ʠʟʜʘʥʘ ʚʝʢʪʦʨʥʦʩʣʦʝʚʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1:1 100 000 

(ʩʦʟʜʘʪʝʣʴ ʉʪʘʨʦʞʠʣʦʚ, ʩʞʘʪʘʷ ʚʝʨʩʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʤʘʩʰʪʘʙʘ 1:500 000). ʇʦʜ ʘʚʪʦʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʩʦʩʪʘʚʣʝʥʘ ʚʝʢʪʦʨʥʦ  ʩʣʦʝʚʘʷ 

ʢʘʨʪʘ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ, ʘ ʪʘʢʞʝ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʣʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʠʪʦʛʝ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ ʣʘʥʜʰʘʬʪʳ, ʚʠʜʳ, ʨʦʜʳ, ʢʣʘʩʩʳ, ʘ ʪʘʢʞʝ 

ʪʠʧʳ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʭ ʚʳʩʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʨʦʚʥʠ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʦʙʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʨʦʟʠʦʥʥʦʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʵʥʝʨʛʠʠ ɿʝʤʣʠ. ʅʝʤʘʣʦʚʘʞʥʦ ʪʦ, ʯʪʦ ʚ ʢʘʨʪʝ ʦʪʦʙʨʘʞʝʥʳ ʥʝ ʦʪʨʘʩʣʝʚʳʝ ʩʣʦʠ, ʘ ʣʘʥʜʰʘʬʪʥʳʝ 

ʩʣʦʠ: ʚʠʜʦʚ, ʨʦʜʦʚ, ʢʣʘʩʩʦʚ, ʪʠʧʦʚ, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʦʚʦʛʦ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ.  

ʂʘʨʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʪʚʦʨʝʥʠʝʤ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʛʨʦʤʥʦʤ ʦʧʳʪʝ ʠʟʳʩʢʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʢʝ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʠ ʚʧʣʦʪʴ ʜʦ ʵʪʠʭ ʧʦʨ ʚ ʯʘʩʪʠ ʦʙʟʦʨʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʠ ʥʝ ʠʤʝʝʪ 

ʘʥʘʣʦʛʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʘʪʩʢʦ ï ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ (ɸʊʈ), ʦʭʚʘʪʳʚʘʷ ɸʟʠʘʪʩʢʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʨʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʘʨʪʘʤ ʥʦʚʝʡʰʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʩʪʘʥʫʪ ʦʪʦʙʨʘʞʘʪʴ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʥʝ ʦʪʨʘʩʣʝʚʳʝ ʩʣʦʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʩʣʦʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʦʚ. ʅʝʤʘʣʦʚʘʞʥʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʪʦ, ʯʪʦ ʢʘʨʪʘ ʥʘʮʝʣʝʥʘ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʩʚʦʝʥʠʠ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʘ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ çʬʫʥʜʘʤʝʥʪè ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʨʤʦʥʠʟʦʚʘʥʥʳʭ ʩ 

ʧʨʠʨʦʜʦʡ ʧʦʯʚʝʥʥʳʭ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʧʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ. ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʦʪʤʝʯʝʥʥʦʡ ʢʘʨʪʳ ʩʦʩʪʘʚʣʝʥʘ ʚ ʤʘʩʰʪʘʙʝ 1:1 000 000 (ʘʚʪʦʨ ʉʪʘʨʦʞʠʣʦʚ) 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʘʷ ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ 54 ʦʢʨʫʛʘ, 8 

ʧʨʦʚʠʥʮʠʡ, 4 ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ (ʥʘ ʢʘʨʪʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʦ 3156 

ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ), ʪʘʢ ʢʘʢ ʦʥʘ ʮʠʬʨʦʚʘʷ, ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʜʝʣʴʥʳʭ 3156 ʢʘʨʪ ʧʦ ʚʩʝʤ 

ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʮʠʬʨʦʚʘʷ ʚʝʢʪʦʨʥʦʩʣʦʝʚʘʷ, ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʜʝʣʴʥʳʭ 66 ʢʘʨʪ ʣʘʥʜʰʘʬʪʥʳʭ ʝʜʠʥʠʮ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ.   

ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʜʣʷ ɸʊʈ ʠʟʜʘʥʘ (ʘʚʪʦʨ ʉʪʘʨʦʞʠʣʦʚ) ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ 

ʟʘʧʠʩʢʘ ʢ ʢʘʨʪʝ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ     1: 500 000. ɺ ʥʝʡ ʦʧʠʩʘʥʦ 3156 

ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʘʩʩʠʛʥʦʚʘʥʠʡ, ʢ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ 

ʧʨʠʣʦʞʝʥʘ ʚʝʢʪʦʨʥʦʩʣʦʝʚʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:1 000 000 (ʩʞʘʪʳʡ ʚʘʨʠʘʥʪ ʵʣʝʢʪʨʦʥʥʦʡ 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1: 500 000). 

ʅʘ ʦʩʥʦʚʝ ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʝʥʳ 

ʯʘʩʪʥʳʝ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʝ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʪʨʦʚʥʳʭ, 

ʦʟʝʨʥʳʭ ʠ ʛʦʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʘ 

ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ ʍʘʥʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʣʘʩʪʠ ʠʥʜʠʢʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ,  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -177- 

 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʫʨʦʯʠʱ ʠ ʛʨʫʧʧ ʫʨʦʯʠʱ ʦ. 

ʈʫʩʩʢʠʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʦʩʪʨʦʚʦʚ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ.  

ʂʘʨʪʘ ʠʟʜʘʥʘ ʚ 2018 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʚ ʤʘʩʰʪʘʙʝ 1: 25 000 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʣʘʥʜʰʘʬʪʥʦʛʦ   ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʨʠʤʝʨ 

ʩʦʚʨʝʤʝʥʥʳʭ   ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʪʦʙʨʘʞʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʣʘʥʜʰʘʬʪʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʢʘʨʪʝ 

ʚʳʜʝʣʝʥʳ ʫʨʦʯʠʱʘ ʠ ʛʨʫʧʧʳ ʫʨʦʯʠʱ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʭ ʚʳʩʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʨʦʚʥʠ ʩ 

ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʨʦʟʠʦʥʥʦʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ɿʝʤʣʠ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʦʪʦʙʨʘʞʝʥʳ ʥʝ ʦʪʨʘʩʣʝʚʳʝ ʩʣʦʠ, ʘ 

ʣʘʥʜʰʘʬʪʥʳʝ ʩʣʦʠ ʫʨʦʯʠʱ.   

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʨʠʤʝʨʦʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʧʦʷʩʘ 

ʷʚʣʷʝʪʩʷ ʢʘʨʪʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ʂʘʨʪʘ ʠʟʜʘʥʘ ʚ 2018 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʚ ʤʘʩʰʪʘʙʝ 1: 3 000 000 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʘʥʝʪʘʨʥʳʡ ʫʨʦʚʝʥʴ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʅʘ ʢʘʨʪʝ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ: ʉʠʭʦʪʵʘʣʠʥʩʢʘʷ, 

ʅʠʞʥʝʘʤʫʨʩʢʘʷ, ʇʨʠʦʭʦʪʩʢʘʷ, ʂʦʣʳʤʩʢʘʷ, ɸʥʘʜʳʨʴʩʢʘʷ, ʏʫʢʦʪʩʢʘʷ, ʂʦʨʷʢʩʢʘʷ, ʂʘʤʯʘʪʩʢʘʷ, 

ʉʘʭʘʣʠʥʩʢʘʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʦʙʣʘʩʪʷʤʠ ʦʢʨʘʠʥʥʳʝ ʤʦʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʠ ʚʳʜʝʣʝʥʠʠ ʝʛʦ  ʦʙʣʘʩʪʝʡ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʨʪʘ ʧʦʣʦʞʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ 

ʵʣʝʤʝʥʪʦʚ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʩʝʚʝʨʦʚʦʩʪʦʢʘ ɸʟʠʠ ʢ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʝ. 

ʅʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʬʫʥʜʘʤʝʥʪʘ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʉʠʭʦʪʵɸʣʠʥʷ, 

ʉʘʭʘʣʠʥʘ, ʍʦʢʢʘʡʜʦ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʚʘʞʥʝʡʰʠʝ ʯʝʨʪʳ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʘ ʩ ʘʢʢʨʝʮʠʝʡ  

ʛʝʦʣʦʛʦʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʘʣʝʦʧʣʠʪʳ ʢ ʧʘʣʝʦʢʦʥʪʠʥʝʪʫ. 

 ɺ 2020 ʩʦʚʝʨʰʝʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ʇʦʜ ʘʚʪʦʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʠ ʂʫʜʨʷʚʮʝʚʘ 

ʩʦʩʪʘʚʣʝʥʘ ʃʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʦʩʪʨʦʚʘ ʉʘʭʘʣʠʥ ʚ ʤʘʩʰʪʘʙʝ 1 : 500 000. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʘʨʪʘ ʫʞʝ ʠʟʜʘʥʘ, ʘ   ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʥʝʡ  ʛʦʪʦʚʷʪʩʷ ʢ ʠʟʜʘʥʠʶ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʦʪʤʝʯʝʥʥʳʭ   ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʣʠʤʘʩʰʪʘʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ, 

ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ  ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʧʨʠʨʦʜʥʳʤ çʬʫʥʜʘʤʝʥʪʦʤè ʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ (ʧʦʯʚʝʥʥʳʭ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ,   ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʠ ʠ ʶʨʠʜʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʩʚʦʝʥʠʷ, ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ 

ʦʩʥʦʚʳʤʦʜʝʣʠ ʚ  ʦʩʚʦʝʥʠʠ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ,  ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʧʦʷʩʘ ʵʪʦ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʵʪʘʧ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʷʩʘ. ʉʧʝʮʠʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʢʨʦʤʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ: ʠʥʜʠʢʘʮʠʦʥʥʦʝ, ʣʘʥʜʰʘʬʪʥʳʭ 

ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʦʥʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ ʧʦʣʠʤʘʩʰʪʘʙʥʳʭ ʠʥʜʠʢʘʮʠʦʥʥʳʭ, ʫʟʣʦʚʳʭ 

ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ  ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʨʪ (doi: 

10.18411/lj09202035). ʊʘʢʠʝ ʨʘʙʦʪʳ ʫʞʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ʀʄʆ ɼɺʌʋ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺʘʣʝʨʠʷ  ʉʪʘʨʦʞʠʣʦʚʘ. 



-178- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʮʝʣʦʤ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ 

ʦʩʥʦʚʳʤʦʜʝʣʠ ʚ  ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ 

ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ  ʥʘʧʨʘʚʣʝʥʦ ʥʘ  ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ 

ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ ʨʝʛʠʦʥʘ. ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ, 

ʩʠʥʪʝʟʝ ʠ ʦʮʝʥʢʝ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʧʨʦʬʝʩʩʦʨʦʤ  ʉʪʘʨʦʞʠʣʦʚʳʤ ʚʳʜʝʣʷʝʪʩʷ 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ ʢʘʢ ʦʩʥʦʚʘ  ʤʦʜʝʣʴ  ʥʘʫʯʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ 

ʦʩʚʦʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ  ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʨʘʟʚʠʪʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʣʘʥʜʰʘʬʪʥʦʡ 

ʛʝʦʛʨʘʬʠʠ. ɺʳʜʝʣʝʥʠʝ ʧʦʷʩʘ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʦʚʦʛʦ ʜʣʷ ʈʦʩʩʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʧʦʥʠʤʘʥʠʠ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʢʦʥʪʠʥʝʥʪʘ ʢ ʦʢʝʘʥʫ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʩʠʥʪʝʟʝ, 

ʘʥʘʣʠʟʝ ʠ ʦʮʝʥʢʝ ʢʦʤʧʦʥʝʥʪʦʚ ʝʛʦ  ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʚʢʣʶʯʘʝʪ ʚʝʱʝʩʪʚʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʫ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʚʦʜʳ,  ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʮʝʥʦʟʳ). 

ʆʥ ʚʳʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʭ ʫʯʝʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʜʠʭʦʪʦʤʠʠ, ʠʟʫʯʝʥʠʷ ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ  ʬʘʢʪʦʨʦʚ. ʕʪʦ ʩʜʝʣʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ  ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʝʪʦʜʘ ʩʦʟʜʘʶʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʠ ʧʨʦʝʢʪʦʚ 

ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ʆʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʚ ɼɺʌʋ ʧʨʦʬʝʩʩʦʨʦʤ ʉʪʘʨʦʞʠʣʦʚʳʤ ʥʦʚʦʝ ʜʣʷ ʈʦʩʩʠʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʥʠʤʘʥʠʷ ʟʦʥʳ  ʧʝʨʝʭʦʜʘ ʢʦʥʪʠʥʝʥʪʘ ʢ ʊʠʭʦʤʫ ʦʢʝʘʥʫ ʠ ʚʳʜʝʣʝʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʢʘʢ ʦʩʥʦʚʳ ï ʤʦʜʝʣʠ, ʚʘʞʥʦʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ  ʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪʦʢʝʘʥ, 

ʚʳʚʦʜʠʪ  ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ ʥʘ ʥʦʚʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʫʨʦʚʥʠ ʠ 

ʧʦʟʚʦʣʠʪ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʯʚʝʥʥʳʭ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʛʝʦʩʠʩʪʝʤ. 
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ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʌʦʨʤʫʣʠʨʫʶʪʩʷ, ʚʳʜʝʣʷʶʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ, 

ʠʥʜʠʢʘʮʠʦʥʥʦʝ, ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʘʥʜʰʘʬʪ, ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ, 

ʠʥʜʠʢʘʮʠʦʥʥʦʝ. 

 

Abstract 

A new scientific and practical paradigm is considered in the fundamental areas of cartographic 

modeling of landscapes as a natural ñfoundationò for development and, in general, for planning 

longterm activities at the global, regional and local level using innovative technologies for soil science 

of territories. The following directions are formulated, identified and considered: morphological, 

indicator, landscape nodal structures of development, planning and design. 

Keywords.: Landscape, directions, mapping, morphological, indicator. 

 

 ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè 

ʦʩʚʦʝʥʠʷ ʠ ʚ ʮʝʣʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʣʦʙʘʣʴʥʦʛʦ,  ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʜʥʘ 

ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ʀʄʆ ɼɺʌʋ ʦʙʱʝʡ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ [1]. ʆʥʘ, ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʥʘʮʝʣʝʥʥʦʝ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ ʛʣʦʙʘʣʴʥʳʭ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ 

ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ, ʩʠʥʪʝʟʝ ʠ ʦʮʝʥʢʝ ʥʝ 

ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʷʩʘ ʈʦʩʩʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʦʣʫʯʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ, ʢʘʢ ʮʝʣʦʩʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʣ, ʚ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʤ 

ʦʩʚʦʝʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. ʈʝʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʚʦʝʥʠʷ ʚʢʣʶʯʘʝʪ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʚ ʦʩʚʦʝʥʠʠ ʠ  ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʦʙʰʠʨʥʦʛʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ 

ʩʦʟʜʘʥʘ ʣʘʥʜʰʘʬʪʥʘʷ ʦʩʥʦʚʘ ʥʦʚʦʛʦ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ, ʩʚʦʝʦʙʨʘʟʥʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ   ʧʦʣʫʯʝʥ ʦʧʳʪ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -181- 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʙʦʩʥʦʚʘʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʝ ʚʳʜʝʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʛʝʥʝʨʘʣʴʥʳʭ  ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʠʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

(ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ, ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ)  ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦʝ  ʦʩʚʦʝʥʠʝ,   

ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ 

ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ 

ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ   

ʣʘʥʜʰʘʬʪʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʦʚ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʝʪʩʷ 

ʪʘ ʠʣʠ ʠʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʠ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʝʨʨʠʪʦʨʠʡ. 

ʀʟʫʯʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʘʩʰʪʘʙʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ (ʇʨʠʤʦʨʴʝ, 

ʦ. ʉʘʭʘʣʠʥ, ʏʫʢʦʪʢʘ ʠ ʜʨ.) ʟʚʝʥʴʷʤ  ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ [2]. ʆʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʝʸ ʟʚʝʥʴʝʚ. ɸ ʧʦʣʠʤʘʩʰʪʘʙʥʦʝ ʠʟʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʝʛʠʦʥʘʣʴʥʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʩʠʩʪʝʤ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʠʭ ʘʨʝʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʠ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʣʘʥʜʰʘʬʪʥʳʤʠ ʛʝʦʩʠʩʪʝʤʘʤʠ. 

ʀʟʫʯʝʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʭ ʜʘʥʥʳʭ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʨʝʣʴʝʬʫ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʘʤ, ʢʦʨʝʥʥʳʤ ʠ ʨʳʭʣʳʤ ʧʦʨʦʜʘʤ, ʢʣʠʤʘʪʫ. ʊʘʢʞʝ 

ʠʟʫʯʘʣʠʩʴ ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʪʨʘʥʟʠʪ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚ, ʛʣʫʙʠʥʘ ʚʨʝʟʘ, ʛʫʩʪʦʪʘ ʨʘʩʯʣʝʥʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʤʝʟʦ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʯʠʤʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʘʢʪʦʨʦʚ ʣʘʥʜʰʘʬʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘ ʢʘʢ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʬʘʢʪʦʨʘ  ʝʛʦ ʜʠʥʘʤʠʢʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜʨʦʙʥʦ 

ʠʩʩʣʝʜʦʚʘʣʩʷ ʬʫʥʜʘʤʝʥʪ.  

 ɼʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʠ ʣʘʥʜʰʘʬʪʦʚ  ʩʧʝʮʠʘʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ  

ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʳʭʣʳʭ ʧʦʨʦʜ, ʩʦʩʪʦʷʥʠʷ ʵʨʦʟʠʦʥʥʦʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʨʝʣʴʝʬʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʪʨʘʥʟʠʪ ʨʳʭʣʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ [622]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ ʠʪʦʛʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʉʘʭʘʣʠʥʝ, ʂʘʤʯʘʪʢʝ, 

ʏʫʢʦʪʢʝ ʠ ʜʨʫʛʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ  ʣʘʥʜʰʘʬʪʥʦʛʦ  ʧʦʷʩʘ ʈʦʩʩʠʠ ʫʞʝ ʠʤʝʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʘʩʰʪʘʙʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʩʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʛʝʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ (ʇʨʠʤʦʨʴʝ, ʦ. ʉʘʭʘʣʠʥ, ʏʫʢʦʪʢʘ ʠ ʜʨ.) 

ʟʚʝʥʴʷʤ  ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ. ʇʦ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ,  ʢʘʢ ʠ ʧʦ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʧʚʘʥʠʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʰʠʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʳ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʘʨʘʜʠʛʤʘ ʦʙʝʩʧʝʯʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ [35]. 

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʠʪʦʛʘʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʉʘʭʘʣʠʥʝ, ʂʘʤʯʘʪʢʝ, ʏʫʢʦʪʢʝ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ  ʣʘʥʜʰʘʬʪʥʦʛʦ  ʧʦʷʩʘ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ:  

1. ʆʩʥʦʚʳ ʥʦʚʦʛʦ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ï 

ʣʘʥʜʰʘʬʪʥʦʡ ʛʝʦʛʨʘʬʠʠ. ʆʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʩʚʦʝʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʠ ʥʘ ʦʙʫʯʝʥʠʝ 



-182- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʤʘʛʠʩʪʨʦʚ ʧʦ  ʧʨʦʛʨʘʤʤʝ çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ, ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʠ 

ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè ʠ çɸʨʭʠʪʝʢʪʫʨʘ ʵʢʦʩʠʩʪʝʤè  

2. ʆʩʥʦʚʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ: ʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ; ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ.  

3. ʊʝʦʨʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʩʠʩʪʝʤ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 

ʈʦʩʩʠʠ.  

4. ʃʘʥʜʰʘʬʪʥʦʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ.  

5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʝʦʩʠʩʪʝʤ ʚ 

ʤʘʩʰʪʘʙʘʭ: 1 : 500 000 ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ); 1 : 25 000 ï ʦʚʘ ʈʫʩʩʢʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ; 1 : 500 000 ï 

ʉʘʭʘʣʠʥʩʢʦʛʦ ʟʚʝʥʘ.  

6. ʄʝʪʦʜʦʣʦʛʠʷ ʚʳʜʝʣʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʨʫʛʦʚ ʛʝʦʩʠʩʪʝʤ 

ʉʘʭʘʣʠʥʦʇʨʠʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʄʫʨʘʚʴʝʚʦɸʤʫʨʩʢʦʛʦ ʦʢʨʫʛʘ (ʚʢʣʶʯʘʷ ʦ. 

ʈʫʩʩʢʠʡ) ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʣʝʜʥʝʛʦ.  

7. ʄʝʪʦʜʠʢʘ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʜʝʣʝʥʠʷ 

ʦʢʨʫʛʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

8. ʄʝʪʦʜ ʚʝʢʪʦʨʥʦʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ.  

9. ʂʦʥʮʝʧʮʠʷ ʠʥʜʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ. 

10. ʂʦʥʮʝʧʮʠʷ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʃʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ. 

11. ʂʦʥʮʝʧʮʠʷ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʦʨʥʳʭ ʠ ʦʩʪʨʦʚʥʳʭ 
ʩʠʩʪʝʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

12. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

13. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʦʩʪʨʦʚʥʳʭ ʩʠʩʪʝʤ 
ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

14. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

15. ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʠʥʜʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

16. ɽʜʠʥʘʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ. 

17. ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 
ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè. 

18. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ (ʦʮʠʬʨʦʚʘʥʥʦʝ) ʣʘʥʜʰʘʬʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʜʠʢʘʮʠʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ 

19. ʉʠʭʦʪʵɸʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʩʪʨʫʢʪʫʨʘ) ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ, 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʝʸ ʦʩʚʦʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʧʦ çʅʘʫʢʠ ʦ ɿʝʤʣʝè. 

20. ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʵʢʦʣʦʛʦʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʚ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

21. ɺ ɼɺʌʋ ʥʘ ʙʘʟʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ 
ɼɺʌʋ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʠʥʠʮʠʠʨʦʚʘʥ ʠ 

ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ çɸʛʨʦʣʘʥʜʰʘʬʪʥʳʡ 

ʩʝʢʪʦʨè.  

22. ʋʯʝʥʳʝ ɼɺʌʋ ʧʨʠʩʪʫʧʠʣʠ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʟʘʧʦʚʝʜʥʠʢʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ.  

23. ɺ ɼɺʌʋ ʥʘ ʙʘʟʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ 
ɼɺʌʋ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʠ 

ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʘʪʝʛʠʷ ʦʪʨʘʩʣʝʚʦʡ (ʧʦʯʚʦʚʝʜʝʥʠʝ) ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ.  

24. ɸʛʨʦʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

25. ʅʦʚʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʡ ʩʝʢʪʦʨ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. 

26. ʅʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʦʪʨʘʩʣʝʚʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ 
ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -183- 

 

27. ʅʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʣʘʥʜʰʘʬʪʦʚ 
ʟʘʧʦʚʝʜʥʠʢʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

28. ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ ʢʘʢ ʦʩʥʦʚʘʤʦʜʝʣʴ ʧʨʘʢʪʠʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ ʛʝʦʩʠʩʪʝʤʳ ʦʢʝʘʥʢʦʥʪʠʥʝʥʪ. 

29. ʂʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʦʙʨʘʤʣʝʥʠʝ ʠ ʦʢʨʘʠʥʥʳʝ ʤʦʨʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʢʘʢ 

ʧʣʘʥʝʪʘʨʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʩʠʩʪʝʤʘ ʚ ʦʩʚʦʝʥʠʠ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

30. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʨʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ 
ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

31. ɺʘʣʝʨʠʡ ʉʪʘʨʦʞʠʣʦʚ: ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʫʶ ʣʘʥʜʰʘʬʪʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪʤʠʨʦʚʦʡ 

ʦʢʝʘʥ. 

32. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʦʨʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

33. ʂʦʥʮʝʧʮʠʷ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʩʚʦʝʥʠʷ ʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʪʝʨʨʠʪʦʨʠʡ ʘʟʦʥʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʷʩʦʚ ʈʦʩʩʠʠ.  

34. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʡ ʣʘʥʜʰʘʬʪʥʦʡ 
ʩʪʨʘʪʝʛʠʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʯʥʘʷ 

ʈʦʩʩʠʷʤʠʨʦʚʦʡ ʦʢʝʘʥ. 

35. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ ʢʘʢ ʣʘʥʜʰʘʬʪʥʦʡ 

ʦʩʥʦʚʳ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʯʥʘʷ ʈʦʩʩʠʷʤʠʨʦʚʦʡ 

ʦʢʝʘʥ. 

36. ʃʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ ʢ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʦʚ 
ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

37. ʂʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʦʩʪʨʦʚʘ ʉʘʭʘʣʠʥ. 

38. ʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ  ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʘʷ ʧʘʨʘʜʠʛʤʘ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

39. ʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ: ʨʦʣʴ ʧʨʘʢʪʠʢ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʨʝʰʝʥʠʠ 
ʟʘʜʘʯ ʵʪʘʧʘ ʠʥʜʠʢʘʮʠʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

40. ʇʘʩʧʦʨʪʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ʈʦʩʩʠʠ ʢ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ. 

41. ʂ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ: ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʤʦʨʩʢʦʛʦ ʟʚʝʥʘ 
ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʧʘʨʳ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤʳ 

ɺʦʩʪʦʯʥʘʷ ʈʦʩʩʠʷʤʠʨʦʚʦʡ ʦʢʝʘʥ.  

42. ʅʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʡ  ʧʘʨʘʜʠʛʤʳ ʦʩʚʦʝʥʠʷ 
ʪʝʨʨʠʪʦʨʠʡ ï ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ. 

43. ʅʦʚʝʡʰʠʡ ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝè ʢ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ. 

44. ʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʜʠʛʤʘ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. 

45. ʃʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʛʝʦʩʠʩʪʝʤʳ çɺʦʩʪʦʢ 

ʈʦʩʩʠʠʤʠʨʦʚʦʡ ʦʢʝʘʥ. 

46. ʅʦʚʳʡ ʧʨʦʛʨʘʤʤʥʦʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ ʢ 

ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ ɼɺʌʋ ʧʨʦʬʝʩʩʦʨʦʤ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʳʤ ʦʧʫʙʣʠʢʦʚʘʥʦ 450 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʠʟ ʢʦʪʦʨʳʭ 40 ʤʦʥʦʛʨʘʬʠʡ, 35 ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ; 10 ʢʘʨʪ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʠʬʨʦʚʦʤ 

ʨʝʩʫʨʩʝ ʈʫʢʦʥʪ ʦʧʫʙʣʠʢʦʚʘʥʳ 33 ʨʘʙʦʪʳ. ʆʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʀʥʪʝʨʥʝʪʤʘʛʘʟʠʥʘʭ 

ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ. ʀʥʜʝʢʩ ʮʠʪʠʨʦʚʘʥʠʷ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ï 42. 

ʀʟʜʘʥʳ ʚ 20182019 ʛʛ. ʪʨʠ ʫʯʝʙʥʠʢʘ: çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʃʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷè.  

ʈʝʢʦʤʝʥʜʦʚʘʥʦ  ɼɺ ʈʋʄʎ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʚʫʟʦʚ ʨʝʛʠʦʥʘ. ʆʥʠ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʟʘʨʫʙʝʞʥʳʭ ʚʳʩʪʘʚʢʘʭ ʂʅʈ, ʉʐɸ, ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ; ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ ʧʨʝʤʠʶ 



-184- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. ɺʳʧʫʱʝʥʥʘʷ ʢʘʨʪʘ  ʠʟʜʘʥʠʝ çʃʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʦ. ʈʫʩʩʢʠʡè ʚ ʢʦʥʢʫʨʩʝ 

çʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʢʥʠʛʘ  2019è ʫʜʦʩʪʦʝʥʘ ʜʠʧʣʦʤʘ çʃʫʯʰʝʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝè. 

ɺʝʩʴ ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

ʤʝʞʢʦʤʧʦʥʝʥʪʥʳʭ ʠ ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ ʚ 

ʨʘʤʢʘʭ ʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ʇʦʣʫʯʝʥʳ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʝ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ ʧʨʠ ʝʸ 

ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʮʝʣʝʥʥʦʩʪʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʜʝʣʷʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ 

çʬʫʥʜʘʤʝʥʪʘè ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  

ʪʝʨʨʠʪʦʨʠʡ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ, ʠʥʜʠʢʘʮʠʦʥʥʦʝ, ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɺʘʞʥʳʤ ʫʩʧʝʭʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ, ʩʦʭʨʘʥʝʥʠʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʮʠʬʨʦʚʦʡ ʦʩʥʦʚʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʘ ʶʛʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʝʪʦʜʘ ʚ ʦʮʝʥʢʝ ʦʙʲʝʢʪʦʚ ʢʨʘʝʚʝʜʝʥʠʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʧʦʩʣʝ ʠʟʜʘʥʠʷ 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʨʪ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢʘʢ ʦʩʥʦʚʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʧʨʠʤʝʨʝ 

ʫʛʦʣʴʥʦʛʦ ʠ ʛʦʨʥʦʨʫʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʠʟʫʯʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, 

ʛʝʦʵʢʦʣʦʛʠʠ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠ ʚ 

ʮʠʬʨʦʚʦʤ ʚʠʜʝ  ʫʩʪʘʥʦʚʣʝʥʦ ʚʥʫʪʨʝʥʥʝʝ ʵʢʦʣʦʛʦʣʘʥʜʰʘʬʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʚʣʝʯʝʥʥʳʭ ʚ 

ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ  ʦʙʲʝʢʪʦʚ, ʪʝʨʨʠʪʦʨʠʡ, 

ʨʝʛʠʦʥʦʚ. ʋʩʪʘʥʦʚʣʝʥ ʠʭ ʣʘʥʜʰʘʬʪʥʳʡ ʩʪʘʪʫʩ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ  

ʣʘʥʜʰʘʬʪʥʦʢʦʤʧʦʥʝʥʪʥʘʷ  ʩʧʝʮʠʬʠʢʘ ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʪʝʭʥʦʛʝʥʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʜʠʥʘʤʠʯʥʳʭ ʛʝʦʩʠʩʪʝʤ.  

ɺ ʮʝʣʦʤ  ʥʘ ʧʨʠʤʝʨʘʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ  ʦʪʨʘʩʣʝʚʦʛʦ ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʛʝʦʵʢʦʣʦʛʠʠ ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ  ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʮʝʥʢʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ. ɺ ʮʝʣʦʤ ʞʝ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʥʘʪʴ ʣʘʥʜʰʘʬʪʥʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ 

ʦʩʚʦʝʥʠʷ, ʪʦ ʝʩʪʴ ʠʤʝʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʳʜʝʣʷʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè ʦʩʚʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ, ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. 

ʀʥʜʠʢʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʦʩʚʦʝʥʠʠ ʠ  ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, 

ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʪʫʧʘʝʪ ʵʪʘʧ  ʠʟʫʯʝʥʠʝ ʮʝʧʦʯʢʠ (ʠʟʤʝʥʷʝʤʳʡ ʣʘʥʜʰʘʬʪ ï ʣʘʥʜʰʘʬʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ)  ʩʦʩʪʦʷʥʠʡ 

ʪʝʨʨʠʪʦʨʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ  ʥʘ ʧʨʠʤʝʨʘʭ ʠʟʫʯʝʥʠʷ  ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʪʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʮʝʥʪʨʦʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʠʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, 

ʛʠʜʨʦʩʬʝʨʳ, ʧʦʯʚʝʥʥʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʝʭʥʦʛʝʥʝʟʘ ʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʬʦʨʤʠʨʫʶʪʩʷ  ʣʦʢʘʣʴʥʳʝ 

ʪʝʭʥʦʛʝʥʥʦʥʘʨʫʰʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ  ʬʘʮʠʷʤʠ, ʫʨʦʯʠʱʘʤʠ ʠ ʤʝʩʪʥʦʩʪʷʤʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ (ʠʟʤʝʥʝʥʥʳʤʠ) ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʫʪʨʘʪʠʚʰʠʤʠ ʩʚʦʶ 

ʮʝʣʦʩʪʥʦʩʪʴ, ʥʝ ʩʧʦʩʦʙʥʳʤʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʝʪʦʜʘ ʢʘʢ ʦʩʥʦʚʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʧʨʠʤʝʥʝʥ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʠ ʬʦʨʤʠʨʫʝʤʳʡ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ʀʄʆ ɼɺʌʋ ʜʣʷ 

ɸʟʠʘʪʩʢʦʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʤʝʪʦʜ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ. ʆʥ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʦʙʲʝʢʪʳ ʠʥʜʠʢʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ, ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -185- 

 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʣʘʥʜʰʘʬʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʨʷʜʫ ʩ ʣʦʢʘʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ï ʧʦʯʚʘʤʠ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʠ, ʢʣʠʤʘʪʘ ï ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ï ʩʧʝʮʠʬʠʢʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʣʘʥʜʰʘʬʪʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʨʠ ʩʣʦʞʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚʝʱʝʩʪʚʝʥʥʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʵʪʦʤʫ ʘʥʘʣʠʟ ʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʣʶʙʦʛʦ ʨʘʥʛʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚʘʞʥʳʡ 

ʠʥʜʠʮʠʨʫʶʱʠʡ ʧʨʠʨʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʟʥʘʢ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʣʘʥʜʰʘʬʪʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ 

ʠʥʜʠʢʘʮʠʦʥʥʳʡ ʩʤʳʩʣ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʥʦʨʤʘʪʠʚʦʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʜʝʡʩʪʚʠʡ, 

ʨʝʩʫʨʩʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʬʫʥʢʮʠʡ. ʀʥʜʠʢʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʧʦʜʦʙʥʳʭ ʷʚʣʝʥʠʡ, ʩʚʦʡʩʪʚ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʤʥʦʛʦʤ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ  ʠ ʚʳʧʦʣʥʝʥʠʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ɺ ʮʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʪʝʨʨʠʪʦʨʠʷʤ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʩʪʨʦʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʥʜʠʢʘʮʠʶ 

ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʥʜʠʢʘʮʠʠ ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʘʨʪʘʭ ʠʥʜʠʢʘʮʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ 

ʠʥʜʠʢʘʮʠʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʵʪʘʧ ʠʥʜʠʢʘʮʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʠʥʜʠʢʘʮʠʠ ʚʳʜʝʣʷʪʴ ʚ ʦʩʦʙʦʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʚʘʪʴ ʝʛʦ ʢʘʢ ʠʥʜʠʢʘʮʠʦʥʥʦʝ  ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ. ʉʣʦʞʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ʦʧʨʝʜʝʣʷʝʪ ʠ ʦʩʦʙʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʦʧʨʦʩʫ ʦ ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ ʧʦʣʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʘʤ  ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʝʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠ 

ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʤ ʣʘʥʜʰʘʬʪʥʳʤ ʩʪʨʫʢʪʫʨʘʤ, ʘ ʪʘʢʞʝ  ʠʭ ʠʥʜʠʢʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʦʩʚʦʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʫʟʣʦʚʳʭ  ʣʘʥʜʰʘʬʪʥʳʭ 

ʩʪʨʫʢʪʫʨ.  

ʇʨʠ ʵʪʦʤ ʧʦʜ ʣʘʥʜʰʘʬʪʥʳʤʠ ʫʟʣʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʚʦʝʥʠʷ  ʧʦʥʠʤʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ  ʩʪʨʫʢʪʫʨʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʱʝʩʪʚʘ ʜʣʷ ʚʝʜʝʥʠʷ ʧʦʯʚʝʥʥʦʡ, ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʜʨ. ʬʦʨʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ, ʪ.ʝ. ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ  ʧʨʠʨʦʜʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʦʡ (ʧʦʯʚʝʥʥʦʡ,  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʨ.) ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ.  ʆʜʥʘʢʦ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩʫ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ  ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʠʤʘʥʠʷ ʥʝ ʫʜʝʣʷʝʪʩʷ. ʇʨʠ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ ʥʝʛʘʪʠʚʥʦ ʪʦ, ʯʪʦ   ʦʪʩʫʪʩʪʚʫʶʪ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʘʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʪ.ʝ. ʩʪʨʫʢʪʫʨʘʤ, ʢʦʪʦʨʳʝ ʧʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʤʦʛʫʪ ʙʳʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ  ʚʦʚʣʝʯʝʥʳ ʚ 

ʦʩʚʦʝʥʠʝ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʧʨʠ 

ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ  ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʨʝʛʠʦʥʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ʘʢʪʫʘʣʴʥʦ.  

ɺ ʮʝʣʦʤ ʦʙʩʫʞʜʘʷ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʢʦʥʮʝʧʮʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʢʘʢ 

ʧʨʠʨʦʜʥʳʭ ʦʩʥʦʚ ʚʝʜʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʦʪʨʘʩʣʝʚʦʛʦ ʦʩʚʦʝʥʠʷ, ʠʟʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʠ  ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʮʠʬʨʦʚʘʥʥʫʶ ʚʝʢʪʦʨʥʦʩʣʦʝʚʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʢʦʪʦʨʘʷ ʥʘ ʮʠʬʨʦʚʦʤ 

ʫʨʦʚʥʝ ʜʘʝʪ ʟʥʘʥʠʝ ʩʪʨʦʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 



-186- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ. ʊʘʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ (ʛʦʨʥʦʨʫʜʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʚʘʠʚʘʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʦʮʠʬʨʦʚʘʥʥʳʤ ʚʳʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚ. ɿʘʪʝʤ ʩʨʘʚʥʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʜʝʣʦʚ, ʚʳʙʨʘʪʴ 

ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ (ʫʟʣʦʚʳʝ) ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʩʚʦʝʥʠʝ ʠ ʟʘʪʝʤ ʫʞʝ ʩ ʫʯʝʪʦʤ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʜʘʥʥʳʭ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ 

ʩʦʩʪʘʚʣʝʥʠʶ ʧʨʦʝʢʪʦʚ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʣʶʙʦʤ ʪʠʧʝ ʦʩʚʦʝʥʠʠ ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʜʘʯʘ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩ 

ʧʨʠʨʦʜʦʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ.  

ɺ ʮʝʣʦʤ ʬʦʨʤʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ 

ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʠʥʜʠʢʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʫʟʣʦʚʳʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʡ ʦʩʚʦʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʘʨʪʘʭ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝ 

ʩʠʥʪʝʟʘ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ 

ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚ 

ʮʝʣʦʤ  ʵʪʘʧ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʚʳʜʝʣʷʪʴ ʚ ʦʩʦʙʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʥʘʟʚʘʪʴ ʝʛʦ ʢʘʢ  ʥʘʧʨʘʚʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, 

ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʠ  ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʧʦʷʩʝ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʥʦʡ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʥʜʠʢʘʮʠʠ, ʙʳʣʠ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʚ 1983 ʛʦʜʫ. ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʜʣʷ ʮʝʣʝʡ ʧʦʠʩʢʦʚ ʠ ʦʮʝʥʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ 1983 ʛ. ʚʧʝʨʚʳʝ ʜʣʷ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʝʥʘ ʚ ʤʘʩʰʪʘʙʝ 1: 500 000 ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦʡ ʪʠʧʠʟʘʮʠʠ 

(ʉʪʘʨʦʞʠʣʦʚ, ʄʦʩʪʦʚʦʡ, 1983 ʛ.) ʠ ʢʘʨʪʘ ʬʠʟʠʢʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚ ʤʘʩʰʪʘʙʝ 1: 

1000 000.  ɺ ʠʪʦʛʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʦʠʩʢʦʚʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʳʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠʥʜʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʩʪʘʥʦʚʦʢ, ʧʦʣʫʯʝʥʳ 

ʜʘʥʥʳʝ  ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥ ʧʝʨʚʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ.      

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʵʢʦʣʦʛʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʘʛʨʘʨʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʪʘʝʞʥʳʭ ʟʦʥʘʭ ʠ ʜʨ. ʦʙʣʘʩʪʷʭ ʅʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ (ʥʘʧʨʠʤʝʨ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ) 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʘʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ   ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 

ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʛʨʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʠ, ʪʫʨʠʟʤʝ ʠ ʜʨ. 

ʀʤʝʶʱʠʝʩʷ ʦʪʤʝʯʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʦʩʥʦʚʳ ʠ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʫʞʝ ʦʧʨʝʜʝʣʷʶʪ 

ʟʥʘʯʠʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ. ɺ ʮʝʣʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʦʟʤʦʞʥʘ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ  ʩʪʨʦʝʥʠʶ,  

ʠʥʜʠʢʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ  ʪʝʨʨʠʪʦʨʠʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʧʦʣʫʯʠʪʴ ʣʘʥʜʰʘʬʪʥʫʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ ʧʨʠʨʦʜʳ ʪʝʨʨʠʪʦʨʠʠ; ʧʨʦʚʝʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ ʦʪʨʘʩʣʝʚʫʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ, ʠʥʜʠʢʘʮʠʶ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʩʦʩʪʘʚʠʪʴ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʧʨʠʨʦʜʳ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -187- 

 

ʦʪʨʘʩʣʝʚʫʶ ʤʦʜʝʣʴ ʩ ʚʳʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʡ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʘʩʣʝʚʦʡ  ʠʥʜʠʢʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ; 

ʩʦʩʪʘʚʠʪʴ ʦʪʨʘʩʣʝʚʫʶ ʢʘʨʪʫ ʣʘʥʜʰʘʬʪʥʳʭ  ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ;  ʩʦʩʪʘʚʠʪʴ ʦʪʨʘʩʣʝʚʳʝ 

ʢʘʨʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʘʨʪʘʭ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝ ʩʠʥʪʝʟʘ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚ ʮʝʣʦʤ ʵʪʘʧ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʚʳʜʝʣʷʪʴ ʚ 

ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʥʘʟʚʘʪʴ ʝʛʦ ʢʘʢ  ʥʘʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʥʩʪʘʪʠʨʫʝʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʃʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʝ   

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ  ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʦʧʨʘʢʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè 

ʦʩʚʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʦʥʩʪʘʪʠʨʫʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ, ʣʘʥʜʰʘʬʪʥʳʭ ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺʩʝ ʦʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ  ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʦʣʠʤʘʩʰʪʘʙʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʜʠʢʘʮʠʦʥʥʳʭ, 

ʫʟʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʥʦʩʣʦʝʚʳʭ  ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʘʨʪ. ɺ ʮʝʣʦʤ ʩʣʦʞʠʣʘʩʴ ʧʘʨʘʜʠʛʤʘ ʚʘʞʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ   ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʠ 

ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʆʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ  ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʦʪʢʨʳʚʘʝʤʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʧʨʦʛʨʘʤʤʝ çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ, ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʠ 

ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè ʠ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʝ çɸʨʭʠʪʝʢʪʫʨʘ ʵʢʦʩʠʩʪʝʤè. ʇʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʯʘʩʪʴ ʦʩʥʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʥʘʫʯʥʦʧʨʠʢʣʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ 

ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ɼɺʌʋ,   ʢʘʬʝʜʨʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ 

ʵʢʦʣʦʛʠʠ  ʪʝʨʨʠʪʦʨʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʮʝʩʩ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʷ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʩʫʤʤʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʦʯʚʳ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʛʨʷʟʥʝʥʠʝ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʯʚʘ, ʘʥʘʣʠʟ, ʧʨʦʮʝʩʩ. 

 

Abstract 

The process of chemical contamination of soil cover is one of the processes that are involved in 

the degradation of soil cover in the territory of an urban settlement. During the process of pollution, a 

large number of pollutants enter the soil cover, including substances that, by their properties and 

characteristics, belong to the group of heavy metals. 

The article describes the analysis of the obtained total indicators of soil contamination with 

heavy metals in the city of Astrakhan. Main methods 

Keywords: pollution, heavy metals, soil, analysis, process. 

 

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʠʟʟʘ ʩʚʦʝʡ ʧʦʚʳʰʝʥʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʦʙʱʝʤ, ʪʘʢ 

ʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ɺʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʩʨʝʜʝ ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ɺ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -189- 

 

ʧʦʯʚʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʤʦʞʝʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʊʘʢ ʚ ʟʦʥʝ ʧʦʜʚʝʨʞʝʥʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. ʆʧʘʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʚʝʱʝʩʪʚʘʤʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʠʤ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʧʦʩʦʙʥʳ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [5]. 

ɺ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʚ ʧʦʯʚʫ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʦʪ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʠ 

ʠʩʪʦʯʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʠʞʥʳʤʠ (ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ) ʠʣʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ (ʦʙʲʝʢʪʳ 

ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʭʦʟʷʡʩʪʚʝʥʥʦʪʝʭʥʠʯʝʩʢʦʛʦ, ʠʥʞʝʥʝʨʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʟʦʥʳ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʭʦʜʦʚ). 

ɼʣʷ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʯʚʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʧʦʜʚʝʨʞʝʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʣʷ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ.  

ɺ ʭʦʜʝ ʥʘʫʯʥʦʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʧʨʦʚʦʜʠʣʩʷ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʳ ʚ ʙʣʠʟʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʨʦʛ ʚ 2010 ʛʦʜʫ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʘ çʟʘʛʨʷʟʥʠʪʝʣʷè ʛʦʨʦʜʩʢʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ: Zn (ʮʠʥʢ), Pb (ʩʚʠʥʝʮ) ʠ Cr (ʭʨʦʤ) 

[35]. 

ɹʳʣ ʚʳʧʦʣʥʝʥ ʩʙʦʨ 104 ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʚ ʨʘʡʦʥʘʭ ʦʩʥʦʚʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʛʦʨʦʜʘ, 

ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʧʦʯʚ ʩ ʛʣʫʙʠʥʳ 015 ʩʤ.  

ɸʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʇɼʂ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʝ. ʕʪʠ ʥʦʨʤʘʪʠʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ɻʅ 2.1.7.204106. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʟʦʥʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʝ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʝʤ ʪʨʸʤ ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʧʦ ʫʣʠʮʝ ɸʜʤʠʨʘʣʪʝʡʩʢʘʷ (Zn  195 ʤʛ/ʢʛ; Pb ï 89,1 ʤʛ/ʢʛ; Crį+  

23,4 ʤʛ/ʢʛ) ʠ ʫʣʠʮʝ ʗʙʣʦʯʢʦʚʘ (Zn  194 ʤʛ/ʢʛ; Pb ï 67,9 ʤʛ/ʢʛ; Crį+  21,4 ʤʛ/ʢʛ) [3,4]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʟʦʥʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ (ʈʠʩ. 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʉʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ. 

 



-190- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʧʨʦʙʘʭ ʧʦʯʚ ʛʜʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʮʠʥʢʘ ʚ 2,2 ʨʘʟʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʇɼʂ, ʙʳʣʠ ʚʟʷʪʳ ʧʦ ʫʣʠʮʝ ʉʘʚʫʰʢʠʥʘ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ 89,1 

ʤʛ/ʢʛ, ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʫʣʠʮʝ ɸʜʤʠʨʘʣʪʝʡʩʢʘʷ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 2,8 ʨʘʟʘ.  

ʅʘ ʫʣʠʮʝ ʂʫʙʘʥʩʢʘʷ, ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʨʦʤʘ. ʇʦʢʘʟʘʪʝʣʠ 

ʧʨʝʚʳʩʠʣʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ 4,4 ʨʘʟʘ. 

ʅʘ ʫʣʠʮʘʭ ʉʦʬʴʠ ʇʝʨʦʚʩʢʦʡ ʠ ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. 

ɺ ʨʘʡʦʥʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʫʣʠʮʘ ɸʜʤʠʨʘʣʪʝʡʩʢʘʷ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʠʡ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʛʦʨʦʜʫ Zc=100, ʜʘʥʥʘʷ 

ʫʣʠʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 73 [3,4]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʨʫʩʦʚʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʦʧʨʝʜʝʣʝʥ ʩʘʤʳʡ ʥʠʟʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ Zc=56.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʫ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʨʦʛ. ʊʘʢʞʝ ʚʢʣʘʜ ʚ 

ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ ʚʥʦʩʷʪ 

ʦʙʲʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʙʣʠʟʠ ʣʠʥʝʡʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʥʘ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʘ.  

ɺ ʦʩʥʦʚʥʦʤ, ʧʨʦʙʳ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʝʱʝʩʪʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʙʳʣʠ ʚʟʷʪʳ ʚ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʏʘʩʪʦ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʵʪʦʪ ʨʘʡʦʥ ʤʝʜʣʝʥʥʘʷ ʟʘ ʩʯʝʪ ʫʟʢʦʛʦ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʄʝʜʣʝʥʥʳʡ 

ʧʦʪʦʢ ʧʝʨʝʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʝʡ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʟʘʪʨʘʪʦʡ ʪʦʧʣʠʚʘ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʤʦʙʠʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ ʧʦ 

ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʫʤʤʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ ʛʦʨʦʜʘ ɸʩʪʨʘʭʘʥʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʷʪʴ ʟʦʥ ʛʜʝ ʧʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʪʝʢʘʝʪ.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʝʦʣʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʩʧʣʦʞʝʥʦ ʥʘ ʣʝʚʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 4. ʅʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚʩʝʛʦ ʦʜʠʥ ʦʨʝʦʣ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ.  
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Abstract 

A total station survey is of great importance not only for scientific, but also for practical area. 

The goal of the article is the conduction of the total station survey by the help of modern geodetic 

equipment and the creation of a topographic plan of the scientific and educational base ñPolygonò. The 

following tasks have been solved: 1) the making an outline based on an eye survey of the training 

ground; 2) the study of the total station operation principle; 3) the performance of a total station survey 

at the training ground; 4) the creation of a topographic plan of the polygon in QGIS program. 

Keywords: topographic plan, outline, total station survey, coordinate catalog, polygon. 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʠʝ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʦʡ, 

ʥʦ ʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʷʚʠʣʦʩʴ ʦʩʚʦʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ 

ʥʘʫʯʥʦʫʯʝʙʥʦʡ ʙʘʟʳ çʇʦʣʠʛʦʥè. ʈʝʰʝʥʳ ʪʘʢʠʝ ʟʘʜʘʯʠ: 1) ʧʦʩʪʨʦʝʥʠʝ ʘʙʨʠʩʘ ʥʘ ʦʩʥʦʚʝ 

ʛʣʘʟʦʤʝʨʥʦʡ ʩʲʝʤʢʠ ʫʯʝʙʥʦʛʦ ʧʦʣʠʛʦʥʘ; 2) ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʪʘʭʝʦʤʝʪʨʘ; 3) 

ʚʳʧʦʣʥʝʥʠʝ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʥʘ ʫʯʝʙʥʦʤ ʧʦʣʠʛʦʥʝ; 4) ʩʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ ʧʦʣʠʛʦʥʘ ʚ ʧʨʦʛʨʘʤʤʝ QGIS. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ, ʘʙʨʠʩ, ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʢʘʪʘʣʦʛ 

ʢʦʦʨʜʠʥʘʪ, ʧʦʣʠʛʦʥ. 

 

Introduction 

Conducting a total station survey is of great importance not only for scientific, but also for the 

practical sphere. According to the identified coordinates, the terrain is determined, the exact location of 

objects relative to each other ï all this is necessary for creation of the topographic plans necessary for 

the construction use, as well as for conduction of the scientific research. Our goal of performing a total 

station survey was the development of modern geodetic equipment and the creation of a topographic 

plan of the scientific and educational base ñPolygonò, located in Goryachiy Klyuch urban district, in 

Transportniy Settlement (Fig.1) (the source ñGoogle Earthò was used in the work).  

To complete the work and achieve the goal the following tasks were solved: 1) the making an 

outline based on an eye survey of the training ground; 2) the study of the total station operation 

principle; 3) the performance of a total station survey at the training ground; 4) the creation of a 

topographic plan of the polygon in QGIS program. 

 
Figure 1. Transportniy Settlement. 

 

Total station survey 

The beginning of the shooting took place according to generally accepted methods [1]. So, to 

start a total station survey, it is necessary to build a reference shooting network, which serves as the 

basis for shooting the area. In our case, it was necessary to build a planned reference shooting network. 

Its points carry only the planned X and Y coordinates, that is, they do not rely on height. To build a 

network, it was necessary to complete the first task. Eye surveying is a simple method of topographic 
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surveying, in which a schematic terrain plan is drawn up based on human observations and 

assessments without the use of special equipment. When visually examining the territory, it is 

necessary to pay attention to the relief, since this factor affects the location of the points of the 

reference shooting network. In our work, during the eye survey, the places for the most convenient 

location of the stations were marked. As a result, we worked with five points, it was due to them that 

an overview of all the objects located on the territory was available. In the process of visual 

examination of the territory, all data on the location of objects and definite points were applied to A4ï

outline paper. An outline is an image or drawing of an object or area made to scale on a plane or in 

projection. At the same time, sketches of the territory were made schematically and only the necessary 

objects were marked for subsequent total station survey [3, p. 183ï187]. During the survey, a 

schematic plan of the scientific and educational base was drawn. The approximate location of 

buildings, structures and vegetation on the ground was determined (Fig.2). 

 

 
Figure 2. Outline of the scientific and educational base ñPolygonò 

 

The plan shows the symbols of vegetation, the buildings, structures, and lines that we have 

drawn. The buildings are divided into wooden and metal, which are marked with the letters ñDò and 

ñMò. This was followed by the fulfillment of the second task set in our work. Since the work was 

performed for the first time, the study the geodetic instrument was necessary. The total station is a 

geodetic equipment designed for accurate measurements of distances, angles, and heights. Its work is 

based on the use of a laser beam, which creates an accurate light beam directed at and reflected from 

the earth. A geodesic rail is used to reflect the beam. It is a metal rod on which a scale is applied to 

measure the distance. In our study, a milestone of up to 2,5 m was used. After the familiarizing with 

the operation of the total station and the auxiliary tool, the authors of the article began to take a total 

station survey of the scientific and educational base ñPolygonò. To begin with, a total station was 

installed at station No. 1 and preliminary centering was carried out, guided by the methodological 

guidelines for practical work [2]. After the installation, the geodetic device is brought into working 

position. One of the main points of performing a total station survey was the orientation of the 

instrument in space. It was important that the device correctly determined which was north and which 

was south, otherwise the captured points would be incorrectly displayed. After the implementation of 

the above actions, the survey of the scientific and educational base started. At the same time, details 

were recorded at the station. All measurements were carefully done and recorded in a definite 

tacheometric journal, as well as marked on the outline. Based on the results of the total station survey 

of the scientific and educational base ñPolygonò, points on the outline were identified and marked. In 

addition, station numbers and symbols in the form of triangles with dots in the center were added. As a 

result, an outline was created, shown below in the figure (Fig. 3). 

After shooting the points at each station, we exported them to an SD card and put them into the 

QGIS computer program. 

 
Figure 3. Outline of the total station survey 
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As a result of exporting data from the total station, a catalog of coordinates was obtained (Fig. 

4). According to the data obtained, a working map was created using field information in the QGIS 

program. 

 

  

  

Figure 4. The coordinate catalog 

 

The main areal and linear objects on the polygon were drawn by the help of points. This was 

followed by uploading data from the coordinate catalog into the program. As a result, all the points 

were shown on the screen. Since the dots were different in the meaning (vegetation, buildings, etc.) 

they had different colors. As the study showed, you should first start working with larger objects, and 

then with smaller ones. In the area plan, we started with the construction of buildings. Since there were 

not always 4 points to make a building, but 3 points, the Add Rectangle from 3 Points (Distance from 

2nd and 3rd point) function was used. This was followed by the coating stage, consisting of 

conventional signs created in the Inkscape program. It consisted of three stages of application to the 

scheme: lawn, gravel, football field (stadium). Any coatings in the work were applied polygonally 

because the work took place on a vast area. Since the lawn covering was applied to the entire territory, 

if using another coating, they would overlap each other, which would not correspond to reality. 

Therefore, the Add Ring function was used, which removed the coating from the selected area and 

separated it from the main coating. After that, a coating of crushed stone was applied. Next, the 

football field was assigned to the coating layer. It was built on four points, and later an inscription with 

the designation of the object was added. Then a road with a small path was plotted linearly. The 

construction of power lines was carried out by the help of lines. The last, the objects that were 

previously introduced from the Inkscape program were already dotted: trees, lanterns, a well. 

 

 
Figure 5. The final topographic plan of the scientific and educational base ñPolygonò 

 






















































































