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ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ : ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XV 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 30-ʡ 

ʛʦʜʦʚʱʠʥʝ ʄʏʉ ʈʦʩʩʠʠ, ʀʚʘʥʦʚʦ, 17ï18 ʥʦʷʙʨʷ 2020 ʛ. ï ʀʚʘʥʦʚʦ : 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩ-

ʩʠʠ, 2020. ï 577 ʩ. 
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ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʚʳʩʪʫʧʣʝʥʠʡ ʠ ʩʪʘʪʴʠ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ ʈʦʩ-

ʩʠʠ. ʀʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

 
The collection contains presentations and papers of the participants of the conference, re-

flecting the results of fundamental and applied research in the field of ensuring fire and emer-

gency safety of the objects as well as humanitarian aspects of professional training of of 

EMERCOM of Russia employees. The book is intended for fire protection specialists. 
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ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 

 
ʇʨʠʚʝʪʩʪʚʫʶ ʚʘʩ ʥʘ ʝʞʝʛʦʜʥʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʞʘʨʥʘʷ ʠ 

ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʇʨʦʚʦʜʠʤʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ï ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʜʠʘʣʦʛʘ, ʦʙ-

ʤʝʥʘ ʤʥʝʥʠʷʤʠ, ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ. ɺ ʵʪʦʤ ʛʦʜʫ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʦʭʦʜʠʪ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʝ.  

ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʰʣʠ ʨʝʛʠʩʪʨʘʮʠʶ 213 ʯʝʣʦʚʝʢ ʠʟ 51 ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʯʠʩʣʝ 

ʫʯʘʩʪʥʠʢʦʚ ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʄʏʉ ʈʦʩʩʠʠ, ʋʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʄʏʉ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʚʫʟʦʚ ʩʠʩʪʝʤʳ ʄʠ-

ʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝ-

ʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʡʩʢʠʡ 

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʤʠʪʨʠʷ ʀʚʘʥʦʚʠʯʘ ʄʝʥʜʝʣʝʝʚʘ, ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞ-

ʙʳ ʥʘʨʦʜʦʚ, ɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴ-

ʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭ), ʩʦʪʨʫʜʥʠʢʠ ɻʣʘʚʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʡʜʫʪ ʩʝʢʮʠʦʥʥʳʝ ʟʘʩʝʜʘʥʠʷ ʠ ʢʨʫʛʣʳʝ ʩʪʦʣʳ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʩʣʫʰʘʪʴ ʙʦʣʝʝ 50 ʜʦʢʣʘʜʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʜʘʥʠʝ ʩʙʦʨʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʟʝ 

ʈʀʅʎ. 

ɾʝʣʘʶ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʜʠʩʢʫʩʩʠʠ ʠ ʧʨʠʦʙʨʝʪʝ-

ʥʠʷ ʧʘʨʪʥʝʨʩʢʠʭ ʠ ʜʨʫʞʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ.  

 

 

ʅʘʯʘʣʴʥʠʢ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ 

ʛʝʥʝʨʘʣ-ʣʝʡʪʝʥʘʥʪ ʚʥʫʪʨʝʥʥʝʡ ʩʣʫʞʙʳ, 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʀ. ɸ. ʄʘʣʳʡ 
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FIRE AND EMERGENCY  SAFETY OF OBJECTS PROTECTED 

 
 

ʋɼʂ 614.8 
ɸʢʪʝʨʩʢʠʡ ʖ. ɽ., ʂʫʧʨʠʷʰʢʠʥ ɸ. ɽ., ʃʝʦʥʪʴʝʚʘ ʄ. ʉ. ʄʦʜʫʣʴ ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

 

ʖ. ɽ. ɸʢʪʝʨʩʢʠʡ, ɸ. ɽ., ʂʫʧʨʠʷʰʢʠʥ, ʄ. ʉ. ʃʝʦʥʪʴʝʚʘ
1
 

ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʄʆɼʋʃʔ ʆʎɽʅʀɺɸʅʀʗ ʆɻʅɽʉʊʆʁʂʆʉʊʀ ʅɽʉʋʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ ʇʈʆʄʓʐʃɽʅʅʓʍ ɿɼɸ-

ʅʀʁ ɺ ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄɸʍ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʥʝ-

ʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠ ʫʞʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʚ ʠʭ ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʦʜʫʣʷʤʠ. ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʤʦʜʫʣʷ ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ 

ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʸ ʧʦʚʳʰʝʥʠʷ, 

ʚʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʛʥʝʩʪʦʡ-

ʢʦʩʪʴ. 
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MODULE FOR EVALUATING THE FIRE RESISTANCE OF LOAD -BEARING STRUCTURES 

OF INDUSTRIAL BUILDINGS IN SPECIALIZED DECISION SUPPORT SYSTEMS  

 

The article deals with the issues of improving the efficiency and efficiency of fire resistance assessment of load-

bearing structures of special-purpose industrial buildings at enterprises that are being designed and are already operating. 

One of the main directions for improving the efficiency of obtaining such results is the introduction of new information 

technologies based on the use of automated decision support systems with specialized modules integrated into their struc-

ture. The functional purpose of the module for assessing the fire resistance is to quickly assess the parameters of fire re-

sistance, determine the need to increase it, select alternative methods and methods for improving the fire resistance of metal 

structures, and determine options for solving this problem. 

Key words: control system, automation, decision support system, fire resistance. 

 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʬʠʟʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʟʘʤʝʥʷʶʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ, ʫʤʩʪʚʝʥʥʳʡ ʪʨʫʜ ï ʩʠʩʪʝʤʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʣʦʩ-

ʩʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʈʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʳ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʠ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥ-

ʥʳʭ ʠ ʧʦʛʠʙʰʠʭ, ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ [3]. ʀʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ, ʚ ʪ.ʯ., 

ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʜʘʣʝʝ ï ʉʇʇʈ) ï ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʮʝʣʴʶ ʢʦ-

ʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʣʶʜʷʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʝ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʣʷ ʧʦʣʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʫʩʢʦʨʠʪʴ ʘʥʘʣʠʟ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ? ɿʘʤʝʯʝʥʦ, ʯʪʦ ʚʥʠʤʘʥʠʝ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʩʦʙʳʪʠʷ ʠʤʝʶʪ ʯʝʨʝʜʦʚʘʥʠʷ, 

ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʦʧʠʩʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʦʧʠʩʘʥʠʷ ʢʘʢ-ʪʦ ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ (ʦʧʠʩʳʚʘ-

ʶʪʩʷ ʚ ʬʦʨʤʝ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ), ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ. ʊʘʢʠʭ ʩʠʪʫʘ-

ʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ, ʠʭ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʥʘʢʘʧʣʠʚʘʪʴ ʦʧʳʪ. ɿʘʪʝʤ 

ʦʧʳʪ ʤʦʞʝʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ. ɽʩʣʠ ʯʝʨʝʜʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʩʣʘʙʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʦʧʳʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 
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ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʤʝʶʱʝʡʩʷ ʵʢʩʢʣʶʟʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʧʨʦʙʣʝʤ. 

ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʘʢʪʠʚʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʳʡ ʨʘʟʙʘʚʣʷʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʤʝʪʥʦʡ ʜʦʣʝʡ ʣʠʯʥʦʩʪʥʦʛʦ. ɽʩʣʠ ʩʠʪʫʘʮʠʷ ʩʪʨʫʢʪʫʨʠʨʫʝʤʘ ʠ ʧʦʚʪʦʨʷʝʤʘ, ʪʦ 

ʟʜʝʩʴ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʩʪʦʣʢʥʫʣʩʷ ʩ ʩʠʪʫʘʮʠʝʡ ï ʟʘʧʦʤʥʠʣ ʝʝ ʚ ʚʠʜʝ ʥʝʢʦ-

ʪʦʨʦʡ ʩʭʝʤʳ ï ʟʘʧʠʩʘʣ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʇʨʠ ʦʯʝʨʝʜʥʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʦʭʦʞʝʡ ʩʠʪʫʘʮʠʝʡ ʤʦʞʥʦ ʙʳʩʪʨʦ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠ ʧʦʩʪʫʧʠʪʴ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʵʬ-

ʬʝʢʪʠʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʦʩʥʘʩʪʢʘ. ɺ ʉʇʇʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʢʦʛʥʠʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʨ. ɹʣʠʟʢʠʝ ʢ ʉʇʇʈ ʢʣʘʩʩʳ ʩʠʩʪʝʤ ï ʵʢʩ-

ʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʇʇʈ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʘʪʴ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʤ, ʦʥʘ ʧʦʤʦʛʘʝʪ ʃʇʈ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʤʦʜʝʣʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ. [2]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʉʇʇʈ ʫʯʠʪʳʚʘʝʪʩʷ ʨʷʜ ʧʨʠʥʮʠʧʦʚ: 

1. ʄʘʰʠʥʘ ʜʦʣʞʥʘ ʚʳʯʠʩʣʷʪʴ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʘʨʠʘʥʪʳ, ʘ ʯʝʣʦʚʝʢ ī ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ. 

2. ʇʨʠʥʮʠʧ ʐʦʫ: ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʩ ʥʝʡ ʤʦʛ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ. 

3. ʇʨʠʥʮʠʧ çʙʶʨʦʢʨʘʪʠʯʥʦʩʪʠè (ʩʚʷʟʘʥ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʜʦʩʪʘʚʣʷʪʴʩʷ 

ʯʝʣʦʚʝʢʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ). 

4. ʇʨʠʥʮʠʧ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪʠʥʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

5. ʇʨʠʥʮʠʧ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

6. ʇʨʠʥʮʠʧ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

7. ʇʨʠʥʮʠʧ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

8. ʇʨʠʥʮʠʧ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ. 

9. ʇʨʠʥʮʠʧ ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʙʦʨʢʠ ʧʨʠʢʣʘʜʥʳʭ ʨʝʞʠʤʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧʳ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʥʫʞʥʦ ʠʩʢʘʪʴ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʢʘʞʜʳʤ ʠʟ ʥʠʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʘʤ 

ʚʳʙʦʨ ʧʦʜʭʦʜʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʫʣʷ ʚ ʩʦʩʪʘʚʝ ʉʇʇʈ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʸʤ ʧʨʠʥʮʠʧʘʤ: ʧʨʠʥʮʠʧʫ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʧʨʠʥʮʠʧʫ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ; ʧʨʠʥʮʠʧʫ ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʙʦʨʢʠ ʧʨʠʢʣʘʜ-

ʥʳʭ ʨʝʞʠʤʦʚ [4]. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʤʦʱʠ ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʝ (ʜʘʣʝʝ ï 

ʃʇʈ), ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

 
 

ʈʠʩʫʥʦʢ. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ: ʧʦʤʦʱʴ ʃʇʈ ʧʨʠ ʘʥʘʣʠʟʝ ʦʙʲʝʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʪʦ ʝʩʪʴ ʚ ʧʦ-

ʥʠʤʘʥʠʠ ʠ ʦʮʝʥʢʝ ʥʝʩʫʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ; ʛʝʥʝʨʘʮʠʶ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʦʮʝʥʢʘ ʩʧʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚ); ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʥʝʩʫ-

ʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪ.ʝ. ʚʳʷʚʣʝʥʠʝ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ (ʥʘʜʝʞʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ), ʫʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʦʮʝʥʢʘʭ ʃʇʈ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ; ʘʥʘʣʠʟ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ; ʚʳʙʦʨ ʣʫʯʰʝʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʃʇʈ ʚʘʨʠʘʥʪʘ. 
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ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʨʝʜʘ ʉʇʇʈ ï ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʪʢʨʳʪʳʭ ʩʪʘʥʜʘʨʪʘʭ. ʕʪʠ ʩʠ-

ʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ; ʦʪʢʨʳʪʦʩʪʠ; ʤʥʦʛʦʤʝʨʥʦ-

ʛʦ ʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ; ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; ʠʥʪʝʛʨʠʨʫʝʤʦʩʪʠ ʩ ʦʩʥʦʚʥʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʝʪʝʚʘʷ ʠʥʪʝʛʨʘʮʠʷ (ʧʨʝʞʜʝ ʚʩʝʛʦ web); ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʩʝʨʚʠʩ ʧʦ çʦʯʠʩʪʢʝè ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʟʘʛʨʫʟʢʝ ʚ ʭʨʘʥʠʣʠʱʘ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ: ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʠʭ ʥʘʜʝʞʥʳʤ ʭʨʘʥʝʥʠʝʤ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʮʝʣʦʩʪ-

ʥʦʩʪʠ; ʘʨʭʠʚʘʮʠʝʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʜʘʥʥʳʭ; ʩʝʪʝʚʳʤ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ; ʢʨʠʧʪʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ; ʫʧʨʘʚʣʝʥʠʝʤ ʜʦʩʪʫʧʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʟʘʛʨʫʟʢʦʡ ʜʘʥʥʳʭ, ʚ ʪ.ʯ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ: ʪʝʢʩʪʘ, ʨʝʯʠ, ʠʟʦʙʨʘʞʝʥʠʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʇʇʈ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʩʪʦ ʤʦʜʫʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤʘʭ: ʧʦʜʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʦʛ-

ʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ï ʧʦʜʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʚ ʩʨʝʜʝ 

ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ) ï ʧʦʜʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ (ʚ ʩʨʝʜʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ) ï ʤʦʜʫʣʴ ʦʮʝʥʠ-

ʚʘʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ. 

ʈʦʣʴʶ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʸ 

ʧʦʚʳʰʝʥʠʷ, ʚʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚ ʩʨʝʜʠ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ, ʚʳʙʦʨ ʨʝʰʝʥʠʷ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ɸʢʩʶʪʠʥ ɺ.ʇ. ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʦʜ ʨʝʜ. ɺ.ʇ. ɸʢʩʶʪʠʥ, ʅ.ɸ. ʐʝʣʫʜʴʢʦ.ïʄ.: ʊʨʘʥʩ,2017.ï264 ʩ. 

2. ʇʨʦʢʦʧʝʥʢʦ ʅ.ʖ. ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʅ. ʅʦʚʛ.: ʅʅɻɸʉʋ, 2017.ï190 ʩ. 

3. ʈʘʡʢʦʚ ɸ.ʅ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ, ʩʪʘʪʴʷ ʨʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://emag.iis.ru/arc/infosoc/emag.nsf/  

4. ʕʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ // ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.wiki-fire.org. 

 

 

ʋɼʂ 614.8 
ɸʢʪʝʨʩʢʠʡ ʖ. ɽ., ʅʦʷʥʦʚ ʃ. ɽ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ 

 

ʖ. ɽ. ɸʢʪʝʨʩʢʠʡ, ʃ. ɽ. ʅʦʷʥʦʚ
2
 

ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʟʦʨʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝ-

ʛʣʘʤʝʥʪ. 

 

Yu. E. Acterski, L. E. Noyanov 

 

ON THE APPLICATION OF SPECIAL TECHNICAL CONDITIONS FOR FIRE SAFETY  

WHEN DESIGNING MULTIFUNCTIONAL COMPLEXES IN NIZHN Y NOVGOROD 

 

Modern construction uses a variety of planning solutions that require increased attention from the point of view of 

fire safety. When designing objects with complex architectural design, the ways to achieve compliance with fire safety 

conditions must be exclusively legal. The article attempts to structure the system of regulatory documents in the field of fire 

safety at the design stage of multifunctional buildings on the example of Nizhny Novgorod.  

Key words: multifunctional complex, fire safety requirements, Supervisory activities, regulatory documents, spe-

cial technical conditions, project documentation technical regulations. 

                                                 
2É ɸʢʪʝʨʩʢʠʡ ʖ. ɽ., ʅʦʷʥʦʚ ʃ. ɽ., 2020 

http://emag.iis.ru/arc/infosoc/emag.nsf/BPA/%209eb0598fddc0a6b7c32571780046f636
http://www.wiki-fire.org/


ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 

__________________________________________________________________________________ 

 

7 

 

ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʢʠʥʦʪʝʘʪʨʳ, ʧʦʜʟʝʤʥʳʝ ʧʘʨʢʦʚʢʠ, ʦʙʲʝʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʠ ʦʙʲʝʢʪʳ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʤʠ ʧʣʘʥʠʨʦʚʢʘʤʠ ʩ ʤʥʦʛʦʩʚʝʪʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ (ʘʪʨʠʫʤʘʤʠ), ʩʠʩʪʝʤʦʡ  ʛʘʣʝʨʝʡ ʠ ʢʦʨʠʜʦʨʦʚ, ʫʩʪʨʦʡʩʪʚʦʤ 

ʘʥʪʨʝʩʦʣʝʡ ʠ ʥʝʧʨʷʤʦʣʠʥʝʡʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʝʡ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ. ʅʝ ʦʩʪʘʣʩʷ ʚ ʩʪʦʨʦʥʝ ʠ 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʛʦʨʦʜ ʩ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠʤʝʶʱʠʡ ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ  ʦʢʦʣʦ 466 ʢʚ. ʢʤ ʠ  ʩʣʘʚʷʱʠʡʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ.   

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʣʠʢ  ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʛʦʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ  ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ çʦʧʝʨʝʞʘʶʪè ʜʝʡʩʪʚʫʶʱʠʝ  ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʪʨʝ-

ʙʦʚʘʥʠʷ, ʩʦʙʣʶʩʪʠ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝʚʦʟʤʦʞʥʦ, ʘ ʤʥʦʛʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝ-

ʰʝʥʠʷ ʥʝ ʚʭʦʜʷʪ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʠ ʧʦʣʦʞʝʥʠʷ ʚʦʚʩʝ.  

ɼʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 28.11.2011 ˉ710 [5] ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʉʊʋ) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʣʫ-

ʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʩʚʦ-

ʜʘʤʠ ʧʨʘʚʠʣ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. 

ʄʠʥʩʪʨʦʡ ʈʦʩʩʠʠ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʉʊʋ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʙʦʣʝʝ 70 % ʉʊʋ 

ʢʘʩʘʶʪʩʷ ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʉʊʋ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʘʢʠ-

ʤʠ ʉʊʋ ʚʦʧʨʦʩʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʟʘʪʨʦʥʫʪʳ), ʧʨʦʧʠʩʘʥʦ ʧʨʘʚʠʣʦ, ʯʪʦ ʪʘʢʠʝ ʉʊʋ ʧʦʜʣʝʞʘʪ ʩʦʛʣʘ-

ʩʦʚʘʥʠʶ ʪʦʣʴʢʦ ʩ ʄʏʉ ʈʦʩʩʠʠ (ʜʦ ʠʟʜʘʥʠʷ ʧʨʠʢʘʟʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʚʫʤʷ ʚʝʜʦʤʩʪʚʘʤʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ: ʄʏʉ ʈʦʩʩʠʠ ʠ ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ). ɼʘʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚ-

ʱʠʢʦʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʉʊʋ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʦʜʠʥ ʤʝʩʷʮ.  

ʄʠʥʩʪʨʦʡ ʈʦʩʩʠʠ  ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʉʊʋ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʶʪʩʷ ʘʩ-

ʧʝʢʪʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʣʠʙʦ ʦʥʦ ʥʝ  

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʘ ʜʝʡʩʪʚʫʶʱʠʭ ʩʚʦʜʦʚ ʧʨʘʚʠʣ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʩʚʦʜʳ ʧʨʘʚʠʣ. ʀʩʭʦʜʷ ʠʟ  ʧʫʥʢʪʘ 5 ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʷ ˉ 87 [4], ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ - ʵʪʦ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚʥʦʚʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʨʤʳ - 

ʪʦ ʝʩʪʴ, ʥʦʨʤʳ, ʥʝʜʦʩʪʘʶʱʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ ʈʌ, ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʦʙʲʝʢʪʘ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʇʨʠʤʝʨʥʦ ʪʘ-

ʢʦʝ ʞʝ ʦʧʨʝʜʝʣʝʥʠʝ çʉʧʝʮʠʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤè ʜʘʶʪ ʯ. 8 ʩʪʘʪʴʠ 6 ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ˉ 384-ʌɿ ʦʪ 

30.12.2009 çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʠ ʯ. 2 ʩʪʘʪʴʠ 78 ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ˉ 

123-ʌɿ ʦʪ 22.07.2008 çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦ ʜʦʢʫʤʝʥʪ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʦʨʤʳ, ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʠ,  ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʜʣʷ  ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 

ʦʙʲʝʢʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳ-

ʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʣʠʙʦ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ   ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʇʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʣʷ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʜʝʣʦʚ: ʧʦʷʩ-

ʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ɺ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ  ʩʦʜʝʨʞʠʪ ʠ ʨʘʟʜʝʣ çʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

(ʄʆʇɹ), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʋʯʠʪʳʚʘʷ, ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʳʰʝ, ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʉʊʋ, ʩʪʦʷʪ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ: ʌʝʜʝʨʘʣʴʥʦʤ ʟʘ-

ʢʦʥʝ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʦʪ 22.07.2008 ˉ 123-ʌɿ ʠ ʚ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ (ʉʚʦʜʘʭ ʇʨʘʚʠʣ) ʠ  ʙʝʟ ʠʭ ʨʘʟʨʘʙʦʪʢʠ (ʚ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʥʝʚʦʟʤʦʞʥʘ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

ʇʨʦʝʢʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʠʤʝʷ ʥʘ ʨʫʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʉʊʋ ʧʦ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʨʘʟʜʝʣʳ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʜʝʣʘ 

ʄʆʇɹ) ʜʣʷ ʩʚʦʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ (ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ) ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʥʦʨʤʘʤʠ: 

¶ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ [3], 

¶ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʉʚʦʜʦʚ ʇʨʘʚʠʣ), 

¶ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʊʋ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩ. 2). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʚʟʘʠʤʦʩʚʷʟʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʥʦʨ-

ʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ 

 

 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʘʜʳʚʘ-

ʝʪʩʷ ʚ ʨʘʟʜʝʣʝ ˉ 9 ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ çʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʊʇɹè, 

ʪʨʝʙʦʚʘʥʠʷ ʉʊʋ (ʝʩʣʠ ʦʥʠ ʨʘʟʨʘʙʦʪʘʥʳ) ʠ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ 

ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʪ. 4 ʧ.2 ʌɿ-184 [2], ʠ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʦʨʤʘʪʠʚ-

ʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29 ʜʝʢʘʙʨʷ 2004 ʛ.  

ˉ 190-ʌɿ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ï URL: http://www.consultant.ru/. (ʈʝʞʠʤ ʜʦʩʪʫʧʘ 

ʩʚʦʙʦʜʥʳʡ, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.08.2020). 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27 ʜʝʢʘʙʨʷ 2002 ʛʦʜʘ ˉ 184-ʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ï URL: http://www.consultant.ru/. (ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʩʚʦʙʦʜʥʳʡ, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

12.08.2020). 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 123 ʦʪ 22.07.2008 ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ  

çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]:// ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ï URL: 

http://www.consultant.ru/. (ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʩʚʦʙʦʜʥʳʡ, ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.08.2020). 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.02.2008  ˉ 87 çʆ ʩʦʩʪʘʚʝ ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʠʭ ʩʦʜʝʨʞʘʥʠʶè. 

5. ʇʨʠʢʘʟ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 28.11.2011 ˉ 710 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʝʣʘʤ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè. (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 30.12.2011 ˉ 22899). 
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DEVELOPING AN EVACUATION PLAN FOR A FIRE IN THE UNITED STATES  

 

This article discusses the basic principles and requirements for developing a fire evacuation plan in the United 

States, as well as the procedure for conducting evacuation exercises. Features of the development of this document and 

conducting exercises in industrial buildings are given. 
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 ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ, ʧʨʦʚʦʜʷʪ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʵʚʘʢʫʘʮʠʠ 

ʣʶʜʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʣʘʥʘʤʠ. 

ɺ ʉʐɸ ʧʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ: ISO 23601:2009(E) ʀʜʝʥ-

ʪʠʬʠʢʘʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʧʣʘʥ ʵʚʘʢʫʘʮʠʠ ʠ ʩʧʘʩʝʥʠʷ ʠ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; ISO 3864-1: 2002, ɻʨʘʬʠʯʝʩʢʠʝ ʩʠʤʚʦ-

ʣʳ. ʎʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʏʘʩʪʴ 1. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʥʘʢʠ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ; ISO 3864-3, ɻʨʘʬʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ - ʎʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʏʘʩʪʴ 3. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʤʚʦʣʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʥʘʢʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ; ISO 7010, 

ɻʨʘʬʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ - ʎʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ - ɿʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ; ISO 17724, ɻʨʘʬʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ ï ʉʣʦʚʘʨʴ; ISO 17398, ʎʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʟʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʟʥʘʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ; ISO 16069:2004 ɻʨʘ-

ʬʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ - ɿʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʉʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ ʧʫʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (SWGS). 

ʇʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʫʯʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲ-

ʝʢʪʝ: 

ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʨʦʮʝʜʫʨʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʪʝʢʫʱʠʡ ʯʝʨʪʝʞ ʪʝʢʫʱʝʛʦ ʫʯʘʩʪʢʘ ʠ ʧʣʘʥʘ ʦʙʲʝʢʪʘ ʩ ʢʣʶʯʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʙʲʝʢʪʘ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ 

ʬʘʢʪʠʯʝʩʢʠʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ; 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʩʝʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ; 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʚʘʢʫʘʮʠʠ, ʚʢʣʶʯʘʷ ʦʞʠʜʘʝʤʦʝ ʜʚʠʞʝʥʠʝ ʣʶʜʝʡ ʠ ʣʶʙʳʝ ʧʨʠʚʝʜʝʥʥʳʝ 

ʠʥʩʪʨʫʢʮʠʠ ʠ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʘʥʳ; 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚʩʝʛʦ ʧʦʞʘʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ; 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʘʚʘʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʵʚʘʢʫʘʮʠʠ; 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ ʚ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʦʞʘʨʘ; 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ʫʙʝʞʠʱʘ ʠ ʩʙʦʨʦʚ;  

ʚ ʢʦʤʧʣʝʢʪʝ ʧʣʘʥʦʚ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʤʝʯʝʥʳ ʚʩʝ ʤʝʩʪʘ ʥʘ ʵʪʘʞʝ, ʦʪʢʫʜʘ 

ʚʟʷʪʘ ʯʘʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ; 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʚʠʜʠʤʦʩʪʠ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʠ ʧʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʩʚʝʯʝʥʳ; 

ʬʦʥ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʙʝʣʦʛʦ ʠʣʠ ʬʦʩʬʦʨʝʩʮʠʨʫʶʱʝʛʦ ʙʝʣʦʛʦ ʮʚʝʪʘ [2]; 

ʥʘ ʜʝʪʘʣʴʥʳʭ ʧʣʘʥʘʭ ʵʚʘʢʫʘʮʠʠ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʧʣʘʥ ʚʩʝʛʦ ʵʪʘʞʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʘʷ 

ʠʤʝʥʥʦ ʯʘʩʪʴ ʚʩʝʛʦ ʵʪʘʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʝʪʘʣʴʥʦʤ ʧʣʘʥʝ, ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʝʸ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʙʟʦʨʥʦʤ 

ʧʣʘʥʝ [1]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʠ ʩʪʨʘʪʝʛʠʷ ʵʚʘʢʫʘʮʠʠ. 

ʄʘʩʰʪʘʙ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʟʤʝʨʘ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʦʪ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʫ-

ʜʝʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ: 

- 1: 250 ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ; 

                                                 
3É ɹʘʨʘʥʦʚʘ ɼ. ʉ., ʇʝʩʠʢʠʥ ɸ. ʅ., ʇʦʧʦʚ ɺ. ʀ., ʇʫʛʘʥʦʚ ʄ. ɺ., 2020 
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- 1:100 ʜʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʦʙʲʝʢʪʦʚ; 

- 1: 350 ʜʣʷ ʧʣʘʥʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʤʥʘʪʘʭ. 

ɺʦ ʚʩʝ ʧʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʢʣʶʯʘʶʪʩʷ ʦʙʟʦʨʥʳʝ ʧʣʘʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦ-

ʛʜʘ ʧʣʘʥ ʵʚʘʢʫʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ ʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʙ-

ʟʦʨʥʳʤ.  

ʆʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʣʝʩʪʥʠʮʳ ʠʣʠ ʢʦʨʠʜʦʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʦʙʨʘʞʝʥʳ ʚ ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʠʜʠʤʦʩʪʠ (ʨʠʩ. 1). ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʲʝʢʪʘ, ʪʘʢʠʭ 

ʢʘʢ ʧʘʨʢʦʚʢʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʫʛʠʝ ʤʘʩʰʪʘʙʳ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʨʘʟ-

ʤʝʨ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [1]. 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʩ 9 ʵʪʘʞʘ 

 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʟʘ ʨʫʙʝʞʦʤ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʨʘ 

ʧʣʘʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʇʨʠʤʝʨʳ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʟʘʛʦʣʦʚʢʦʚ ʠ ʩʠʤʚʦʣʦʚ 

 

ʈʘʟʤʝʨ ʧʣʘʥʘ  

ʵʚʘʢʫʘʮʠʠ, ʤʤ Ĭʤʤ 

ɺʳʩʦʪʘ ʧʣʘʥʘ  

ʵʚʘʢʫʘʮʠʠ, ʤʤ 
ɺʳʩʦʪʘ ʟʘʛʦʣʦʚʢʘ, ʤʤ 

ɺʳʩʦʪʘ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ, 

ʤʤ 

297Ĭ420 297 21 13 

420Ĭ594 420 30 18 

594Ĭ841 594 42 26 

841Ĭ1189 841 59 36 
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ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʘʟʘʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʥʘʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʩʰʪʘʙʘ, 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʣʠʥʠʠ - ʚʳʥʦʩʢʠ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ. 2. 

 

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʙʝʟ ʩʪʨʝʣʦʢ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩ ʚʳʥʦʩʢʦʡ ʟʥʘʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

 

ɿʥʘʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʮʚʝʪ ʬʦʥʘ, ʟʘʛʦʣʦʚʦʢ, ʮʚʝʪ ʟʥʘʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ISO 3864-1. ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʬʦʩʬʦʨʝʩʮʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʛʜʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʰʪʨʠʭʦʚʢʠ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʝʣʦʢ ʤʘʨʰʨʫʪʘ ʵʚʘʢʫʘʮʠʠ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ [2]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʥʘʟʥʘʯʘʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʣʠʮʘ ʠʟ ʯʠʩʣʘ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʢʦʤʧʘʥʠʠ ʠ ʪ.ʧ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʣʠʮʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ, ʚʳʙʠʨʘʝʪʩʷ 

ʩʪʨʘʪʝʛʠʷ ʵʚʘʢʫʘʮʠʠ, ʪ.ʝ. ʚʳʙʠʨʘʝʪʩʷ ʙʝʟʦʧʘʩʥʳʡ ʧʫʪʴ ʵʚʘʢʫʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʧʦ-

ʤʝʱʝʥʠʡ ʵʪʘʞʘ ʠ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ, ʥʘʟʥʘʯʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʣʠʮʘ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ.  

ʂʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʧʣʘʥ ʵʚʘʢʫʘʮʠʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʯʘʩʪʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʦ ʢʦʪʦʨʦ-

ʤʫ ʧʨʦʚʦʜʷʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʫʯʝʥʠʷ. ɺʩʝ ʩʦʪʨʫʜʥʠʢʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ, ʠʥʩʪʨʫʢʮʠʷʤʠ ʠ ʧʨʦʭʦʜʷʪ ʦʙʫ-

ʯʝʥʠʝ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʧʨʠ ʧʦʞʘʨʝ ʥʘʟʥʘʯʘʶʪʩʷ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʝʨʩʦʥʘʣ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʞʝ ʦʙʷʟʘʥ: 

¶ ʚʝʩʪʠ ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʚʦʟʨʘʩʪʘ; 

¶ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʧʦ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʠ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡ-

ʥʦʡ ʩʠʪʫʘʮʠʠ ʜʦ ʧʨʠʙʳʪʠʷ ʩʣʫʞʙ ʩʧʘʩʝʥʠʷ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʜʦʣʞʥʘ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʨʫʛʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʥʘʧʨʠʤʝʨ ʞʠʣʝʪʦʤ. 

ɺ ʉʐɸ ʧʦʧʫʣʷʨʥʘ ʧʨʘʢʪʠʢʘ çʧʦʞʘʨʥʳʭ ʥʘʜʟʠʨʘʪʝʣʝʡ ʠʣʠ ʤʘʨʰʘʣʦʚè. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʥʘʟʥʘʯʘʶʪʩʷ ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʵʚʘʢʫʘʮʠ-

ʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʠʭ çʥʘʜʟʠʨʘʪʝʣʷʭè ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʠ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ.  
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ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʥʘʟʥʘʯʝʥʥʳʝ çʥʘʜʟʠʨʘʪʝʣʠè ʜʦʣʞʥʳ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʠʥʳ ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʦʡ ʧʝʨʩʦʥʘʣ ʦʩʫʱʝʩʪʚʣʷʝʪ ʵʚʘʢʫʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɽʩʣʠ ʠʤʠ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʵʪʦ ʥʝ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʯʘʛ ʧʦʞʘʨʘ ʥʝʙʦʣʴʰʦʡ ʠ ʫʧʨʘʚʣʷʝʤʳʡ, ʜʦʩʪʫʧʝʥ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʪʠʧ ʦʛʥʝʪʫʰʠʪʝʣʷ, ʪʦ ʣʠʮʦ, ʧʨʦʰʝʜʰʝʝ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʫʰʝʥʠʝ 

ʧʦʞʘʨʘ. 

ɽʩʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, çʥʘʜʟʠʨʘʪʝʣʠè ʠʩʩʣʝʜʫʶʪ ʫʯʘʩʪʢʠ ʧʫʪʝʡ 

ʵʚʘʢʫʘʮʠʠ ʟʜʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʫʯʝʥʠʡ ʧʦ ʵʚʘʢʫʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʧʦʞʘʨʥʦʤ ʢʦʜʝ (IFC), ʢʦ-

ʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 41 ʰʪʘʪʝ.  ʉʦʛʣʘʩʥʦ [3] ʫʯʝʥʠʷ ʧʦ ʵʢʩʪʨʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ.2. 

 

ʊʘʙʣʠʮʘ 2. ʏʘʩʪʦʪʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʞʘʨʥʳʭ ʫʯʝʥʠʡ ʧʦ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ 

  

ɻʨʫʧʧʘ ʟʘʥʷʪʦʩʪʠ ʏʘʩʪʦʪʘ ʋʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ ɸ  ɽʞʝʛʦʜʥʦ  ɺʩʝ ʩʦʪʨʫʜʥʠʢʠ 

ɻʨʫʧʧʘ Bɺ (ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ) 

ɽʞʝʛʦʜʥʦ ɺʝʩʴ ʧʝʨʩʦʥʘʣ 

ɻʨʫʧʧʘ Bʉ (ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ) 

ɽʞʝʢʚʘʨʪʘʣʴʥʦ ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ F ɽʞʝʛʦʜʥʦ ɺʩʝ ʩʦʪʨʫʜʥʠʢʠ 

ɻʨʫʧʧʘ ɽ ï ɼʥʝʚʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ɽʞʝʢʚʘʨʪʘʣʴʥʦ ɺʩʝ ʩʦʪʨʫʜʥʠʢʠ 

ɻʨʫʧʧʘ I- ï ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ  ɽʞʝʤʝʩʷʯʥʦ ɺʝʩʴ ʧʝʨʩʦʥʘʣ 

ɻʨʫʧʧʘ I-1 ʨʘʟ ʚ ʧʦʣʛʦʜʘ ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ I-2 ɽʞʝʢʚʘʨʪʘʣʴʥʦ ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ I-3 ɽʞʝʢʚʘʨʪʘʣʴʥʦ ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ I-4 ɽʞʝʤʝʩʷʯʥʦ ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ R-1 ï ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʦʤʝʱʝʥʠʝ ʩ ʥʘʣʠʯʠʝʤ ʞʠʣʳʭ ʧʦ-

ʤʝʱʝʥʠʡ, ʟʦʥ ʦʪʜʳʭʘ 

 

 

ɽʞʝʢʚʘʨʪʘʣʴʥʦ 

 

 

ɼʣʷ ʢʘʞʜʦʡ ʩʤʝʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɻʨʫʧʧʘ R-4 ï ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʦʤʝʱʝʥʠʝ ʙʝʟ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʟʦʥ ʦʪʜʳʭʘ 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʫʯʝʥʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʫʯʝʥʠʷʭ. ʇʝʨʚʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʮʝʥʘʨʠʡ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʵʚʘʢʫʘʮʠʝʡ.  ʇʦ ʜʨʫʛʠʤ ʩʮʝʥʘ-

ʨʠʷʤ ʵʚʘʢʫʘʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʪʘʚʣʝʥʳ ʥʘ ʧʫʪʷʭ ʵʚʘʢʫʘʮʠʠ ʩ ʪʘʙʣʠʯʢʦʡ çɺʳʭʦʜ ʟʘ-

ʙʣʦʢʠʨʦʚʘʥ, ʚʳʙʝʨʠʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴè. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʥʠʢʠ ʩʪʦʷʪ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ, ʛʜʝ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʫʪʝʤ ʵʚʘʢʫʘʮʠʠ [4]. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʥʠʡ ʚʦʟʣʦʞʝʥʘ ʥʘ ʢʦʤʧʝʪʝʥʪʥʳʭ ʣʠʮ, ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ [3]. 

ʋʯʝʪ ʫʯʝʥʠʡ ʧʦ ʵʚʘʢʫʘʮʠʠ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

ʣʠʯʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʧʨʦʚʦʜʠʚʰʝʛʦ ʫʯʝʥʠʷ; 

ʜʘʪʘ ʠ ʚʨʝʤʷ ʫʯʝʥʠʡ; 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʦʧʦʚʝʱʝʥʠʷ; 

ʧʝʨʝʯʝʥʴ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʯʝʥʠʠ; 

ʢʦʣʠʯʝʩʪʚʦ ʵʚʘʢʫʠʨʫʝʤʳʭ ʨʘʙʦʪʥʠʢʦʚ (ʞʠʣʴʮʦʚ); 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ; 

ʧʝʨʝʯʝʥʴ ʧʨʦʙʣʝʤ, ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʰʠʭ ʚʦ ʚʨʝʤʷ ʫʯʝʥʠʷ; 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʥʦʡ ʵʚʘʢʫʘʮʠʠ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʉʐɸ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʨʷʜʢʘ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʘʟʨʘʙʘʪʳ-

ʚʘʶʪʩʷ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʈʦʩʩʠʠ, ʧʣʘʥʳ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʞʠʣʳʭ ʟʜʘʥʠʡ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʝ ʧʦʵʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʪ.ʝ. ʥʘʟʥʘʯʝʥʠʝ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʪʨʘʙʦʪʢʝ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ, ʦʙʫʯʝʥʠʝ ʵʪʠʭ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʠ 

ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʚʝʨʦʢ.   
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E. V. Bobrinev 

 

STATISTICAL ASSESSMENT OF FIRE HAZARD LEVELS IN URBAN AND RURAL AREAS  

 

An assessment of the levels of fire hazard in cities and rural areas in the federal districts of the Russian Federation 

was carried out using the indicator "the ratio of the number of people injured by fires to the dead". It is shown that the indi-

cator under consideration provides an objective assessment of the levels of fire hazard and can be used for risk manage-

ment. 
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ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʧʦʞʘʨʦʚ. ʉʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʟʤʝʨʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʠʣʠ ʬʘʢʪʠʯʝ-

ʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ 

ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙʰʠʤè [1, 2, 4-6]. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ (ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʜʝʡ-

ʩʪʚʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʩʧʘʩʝʥʠʶ ʣʶʜʝʡ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʘ, ʩʥʠ-

ʞʘʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʘʙʦʪ [1, 2], ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ɹʝʣʦʨʫʩʩʠʠ, ʋʢʨʘʠʥʝ, 

ʂʠʨʛʠʟʠʠ, ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʠ ʧʦʛʠʙʰʠʭ ʤʝʥʝʝ 1. ʅʘʠʤʝʥʝʝ ʦʧʘʩʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦ-

ʞʘʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ ʌʨʘʥʮʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ: 47,6 ʠ 26,0 ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʜʥʦʛʦ ʧʦʛʠʙʰʝʛʦ. ɺ ʵʪʠʭ ʩʪʨʘ-

ʥʘʭ ʧʨʠ ʧʦʞʘʨʘʭ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʚ ʜʨʫʛʠʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʯʝʣʦʚʝʢʘ ʩʥʠʞʘʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʦʙʩʫʞʜʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʦʞʘʨʦʚ 

ʜʣʷ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ï ʯʝʤ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪʝʤ ʦʧʘʩʥʝʡ ʩʯʠʪʘʝʪʩʷ ʧʦʨʘʞʘʶʱʠʡ ʬʘʢʪʦʨ 

ʠ, ʧʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʳ ʫʩʠʣʝʥʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʦ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ 

ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙʰʠʤè ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʟʘ 2007-2019 ʛʛ. [3]. ʋʚʝʣʠ-

ʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʦʨʦʜʘʭ ʩ 1,05 ʚ 2008 ʛ. ʜʦ 1,72 ʚ 2018 ʛ. ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʣʘʥʦ-

                                                 
4É ɹʦʙʨʠʥʝʚ ɽ. ɺ., 2020 

https://d1hks021254gle.cloudfront.net/wp-content/uploads/sites/2/2016/12/Fire_Drills__for_Commercial_Buildings.pdf
https://d1hks021254gle.cloudfront.net/wp-content/uploads/sites/2/2016/12/Fire_Drills__for_Commercial_Buildings.pdf
https://www.translatetheweb.com/?from=en&to=ru&ref=SERP&dl=en&rr=UC&a=https%3a%2f%2fwww.template.net%2fbusiness%2fplan-templates%2fhow-to-make-fire-evacuation-plan%2f
https://www.translatetheweb.com/?from=en&to=ru&ref=SERP&dl=en&rr=UC&a=https%3a%2f%2fwww.template.net%2fbusiness%2fplan-templates%2fhow-to-make-fire-evacuation-plan%2f
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ʤʝʨʥʦʤ ʩʥʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʞʘʨʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘʩʪʦʨʘʞʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚ 

ʛʦʨʦʜʘʭ ʚ 2019 ʛʦʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 1,47 ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʫʨʦʚʥʷ 2013 ʛʦʜʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʣʠʙʦ ʦʙ ʫʩʠʣʝʥʠʠ ʦʧʘʩʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʣʠʙʦ ʦʙ ʦʩʣʘʙʣʝʥʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 2019 ʛ. ʏʪʦ-

ʙʳ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʩʥʠʞʝʥʠʷ ʠʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʚ 

2019 ʛ. ʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ 2018 ʛ. 

ʅʘ ʨʠʩ. 2-3 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘ-

ʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙʰʠʤè ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2018-

2019 ʛʛ. [3].  

 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙʰʠʤè 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʟʘ 2007-2019 ʛʛ. 

 

 
 

ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ 

ʢ ʧʦʛʠʙʰʠʤè ʚ ʛʦʨʦʜʘʭ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2018-2019 ʛʛ. 
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ʈʠʩ. 3. ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ 

ʢ ʧʦʛʠʙʰʠʤè ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2018-2019 ʛʛ. 

 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʢʘʟʘʥʳ ʚ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʢʘʢ ʚ ʛʦʨʦʜʘʭ (2,32 ʚ 2018 ʛ. ʠ 2,31 ʚ 219 ʛ.), ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (2,21 ʚ 

2018 ʛ. ʠ 1,42 ʚ 2019 ʛ.). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʫʭʫʜʰʝʥʠʝ) ʚ 2019 ʛ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʦʝ ʩʥʠʞʝʥʠʝ (ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʨʠʩ. 3). 

ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙ-

ʰʠʤè ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 2019 ʛ. ʚ ʛʦʨʦʜʘʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ (1,08), ʖʞʥʦʛʦ (1,26) ʠ ʋʨʘʣʴʩʢʦʛʦ (1,42) ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʦʢʨʫʛʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʵʪʠʭ ʦʢʨʫʛʘʭ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ (ʫʭʫʜʰʝʥʠʝ) ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʚ 2019 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ (ʫʣʫʯʰʝʥʠʝ) ʧʦʢʘʟʘʪʝʣʷ çʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʢ ʧʦʛʠʙʰʠʤè ʚ 2019 ʛ. ʧʨʦʠʟʦʰʣʦ ʪʦʣʴʢʦ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ (ʢʘʢ ʚ ʛʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ). 

ɺ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʠʟʦʰʣʦ ʚ 2019 ʛ. ʢʨʦʤʝ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʪʘʢʞʝ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ, ʇʨʠʚʦʣʞʩʢʦʤ ʠ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʠ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʦʙʣʘʩʪʠ, ʨʝʩʧʫʙʣʠ-

ʢʠ, ʩʪʨʘʥʳ ʜʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷʤ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʮʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʦʤ.  
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʂʆʄɽʅɼɸʎʀʁ ʇʆ ʆʇʈɽɼɽʃɽʅʀʖ 

ɻʀɼʈɸɺʃʀʏɽʉʂʀʍ ʉʆʇʈʆʊʀɺʃɽʅʀʁ ʈʋʂɸɺʅʓʍ ʃʀʅʀʁ 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʜʭʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʤʝʪʦʜʠʢʘʤ ʨʘʩʯʝʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚ ʨʫʢʘʚ-

ʥʳʭ ʣʠʥʠʷʭ, ʢ ʤʝʪʦʜʠʢʘʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʝʩʪ-

ʥʳʭ ʧʦʪʝʨʴ ʥʘ ʚʝʣʠʯʠʥʫ ʦʙʱʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʜʘʯʝ ʦʛʥʝʪʫʰʘʱʝʡ ʞʠʜʢʦʩʪʠ. ʇʨʝʜʣʘ-

ʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ ʧʦ ʚʝʣʠʯʠʥʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʝʛʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚ ʨʫʢʘʚʥʳʭ ʣʠʥʠʷʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʞʘʨʥʳʭ ʨʫʢʘ-

ʚʦʚ. ʊʘʢʞʝ ʦʥ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ  ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʚʦʟʥʠʢʘ-

ʶʱʠʭ ʚ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʘʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʚʣʠʷʥʠʶ ʧʦʣʠʤʝʨʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʧʦʪʝ-

ʨʠ ʥʘʧʦʨʘ ʚ ʨʫʢʘʚʥʳʭ ʣʠʥʠʷʭ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʷʜʘ ʩʣʫʯʘʝʚ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʝ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʨʝʜʣʦʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ. ʇʦʢʘʟʘʥʳ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʝʩʪʥʳʭ ʧʦʪʝʨʴ ʥʘʧʦʨʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʪ ʣʠʥʝʡʥʳʭ 

ʧʦʪʝʨʴ ʧʦ ʜʣʠʥʝ ʨʫʢʘʚʥʳʭ ʣʠʥʠʡ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʫʯʝʪ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʳ ʪʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʤʝʩʪʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʦʱʝʥʥʳʝ ʤʝʪʦʜʠʢʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʦʛʥʝʪʫʰʘʱʝʡ ʞʠʜʢʦʩʪʠ, ʪʨʝʙʫʝʤʦʛʦ ʥʘʧʦʨʘ ʥʘ ʥʘʩʦʩʝ,  ʧʨʝʜʝʣʴʥʦʡ ʜʣʠʥʳ ʥʘʩʦʩʥʦ-

ʨʫʢʘʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʳʡ ʨʫʢʘʚ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʦʪʝʨʷ ʥʘʧʦʨʘ, ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʘʷ ʩʠʩʪʝʤʘ.  

 
V. B. Bubnov, E. Y. Lyusov, M. S. Kovyrzin 

 
DEVELOPMENT OF RECOMMENDATIONS FOR DETERMINING  

THE HYDRAULIC RESISTANCE OF FIRE HOSE LINES  

 
The paper offers approaches and recommendations to methods for calculating hydraulic losses in bag lines, to meth-

ods for hydraulic calculation of pump and bag systems, which take into account the influence of local losses on the total hy-

draulic losses that occur during the supply of fire extinguishing fluid. A method for determining the hydraulic resistance of a 

fire hose based on the roughness of its inner surface is proposed. 

The description of the developed software and hardware complex for conducting numerical studies of hydraulic loss-

es in hose lines, which can be used in the educational process when mastering the methods of experimental determination of 

hydraulic resistances of fire hoses, is given. It will also be useful when conducting research on factors that affect the amount of 

hydraulic resistances that occur in fire hoses, in particular, the effect of polymer additives on pressure losses in hose lines. 

The results of numerical studies for a number of cases of liquid supply for fire fighting are analyzed, which allowed 

us to offer practical recommendations for calculation. Cases are shown in which the highest values of local pressure losses are 

observed, which make up a significant proportion of linear losses along the length of the sleeve lines. In these cases, taking 

into account local resistances is necessary to obtain more reliable calculation data. There are also cases when local resistances 

can be ignored and simplified methods can be used. 

The recommended approaches can be useful for solving a wide range of tasks, such as determining the maximum 

flow rate of fire extinguishing fluid, the required pump head, and the maximum length of the pump and hose system. 

Key words: fire hose, hydraulic resistance, pressure loss, software and hardware complex, pump and hose system. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʦʛʥʝʪʫ-

ʰʘʱʝʡ ʩʨʝʜʳ ʧʦ ʨʫʢʘʚʥʳʤ ʣʠʥʠʷʤ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʪ ʧʦʪʝʨʠ ʥʘʧʦʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷʤʠ. 

ʄʝʪʦʜʠʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʤʝʶʪ ʨʷʜ ʜʦʧʫʱʝʥʠʡ. ʊʘʢ, ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʦ ʜʣʠʥʝ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ ʠ ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʦʪʝʨʠ ʥʘ ʫʯʘʩʪʢʘʭ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʘʥʥʳʝ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʜʣʷ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʥʝʧʨʠʤʝʥʠʤʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ 

ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʞʘʨʥʳʤ ʨʫʢʘʚʘʤ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʩʯʝʪʳ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠ-

ʢʘʤ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ. 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩ ʫʯʝʪʦʤ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʩʦʟʜʘʥ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʙʣʦʢʘ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ,  ʩʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʠ ʙʣʦʢʘ ʚʳʚʦʜʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

 

ɺ ʙʣʦʢʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʪʠʧ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ (ʤʘʪʝʨʠʘʣ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ), ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʜʠʘʤʝʪʨ, ʜʣʠʥʘ), ʨʘʩʭʦʜ ʚʦʜʳ ʧʦ ʨʫʢʘʚʫ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʧʦ ʨʫʢʘʚʥʳʤ ʣʠ-

ʥʠʷʤ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʢʘ ʚ ʚʦʜʫ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʢʨʠʣʘʤʠʜʘ [1, 2]. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʙʣʦʢʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʚʠʜ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʚʦʜʠʤʦʡ ʚ ʧʦʪʦʢ ʚʦʜʳ ʧʦʣʠʤʝʨʥʦʡ ʜʦʙʘʚʢʠ.  

ʆʩʥʦʚʫ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʫʯʠʪʳʚʘ-

ʶʱʘʷ ʚʣʠʷʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʚ ʨʫʢʘʚʥʳʭ ʣʠʥʠʷʭ. 

ɹʣʦʢ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ (ʤʘʥʦʤʝʪʨʦʚ, ʧʨʠʙʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʞʠʜʢʦʩʪʠ). 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʫʩʪʘʥʦʚʢʠ, ʚʦʜʘ ʠʟ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʘʩʦʩʘ ʠʣʠ ʘʚʪʦʥʘʩʦʩʘ ʧʦʜʘʝʪʩʷ ʚ ʠʩʧʳʪʳʚʘʝʤʳʡ ʨʫʢʘʚ, 

ʥʘ ʧʦʣʫʛʘʡʢʘʭ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ ʤʘʥʦʤʝʪʨʳ. ʈʘʩʭʦʜ ʚʦʜʳ ʧʦ ʧʦʞʘʨʥʦʤʫ ʨʫʢʘʚʫ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ, ʥʘʧʨʠ-

ʤʝʨ, ʦʙʲʝʤʥʳʤ ʩʧʦʩʦʙʦʤ (ʩ ʧʦʤʦʱʴʶ ʤʝʨʥʦʡ ʝʤʢʦʩʪʠ ʠ ʩʝʢʫʥʜʦʤʝʨʘ) ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʫʙʢʠ ʇʠʪʦ. 

ʇʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ: 
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ʛʜʝ hʨ- ʧʦʪʝʨʷ ʥʘʧʦʨʘ, ʤ; 

Q- ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʧʦ ʧʦʞʘʨʥʦʤʫ ʨʫʢʘʚʫ, ʣ/ʩ. 

ʇʦʪʝʨʷ ʥʘʧʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʥʦʩʪʠ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʧʦʨʦʚ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ 

(ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʤʘʥʦʤʝʪʨʦʚ). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʧʦʢʘʟʘʣʠ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ ʧʨʠ 

ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ, ʯʪʦ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ, ʪʘʢ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʦʟʥʠʢʘ-

ʶʱʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʨʫʢʘʚʥʳʭ ʣʠʥʠʷʭ. 

ɹʣʦʢ ʚʚʦʜʘ 

ʠʩʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ 

ɹʣʦʢ ʚʳʚʦʜʘ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________________________ 

 

18 

 

            ʇʨʦʙʣʝʤʦʡ ʚʳʧʦʣʥʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ. ʅʘʧʨʠʤʝʨ, ʨʘʩʯʝʪ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʦʜʘʯʝʡ ʦʛʥʝʪʫʰʘʱʝʡ ʞʠʜʢʦʩʪʠ ʦʪ 130 ʜʦ 400 ʣʠʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʕʪʠ  

ʥʦʚʳʝ ʦʙʨʘʟʮʳ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʙʦʨ ʚʦʜʳ ʠʟ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩ ʛʣʫʙʠʥʳ ʜʦ 60 ʤʝʪʨʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʥʝ ʪʦʣʴʢʦ ʪʫʰʝʥʠʷ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ, ʥʦ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʧʝʨʝʢʘʯʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʦʜʳ. ʇʦʜʘʯʘ ʚʦʜʳ ʚ ʥʠʭ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʨʫʢʘʚʥʳʤ ʣʠʥʠʷʤ ʜʠʘʤʝʪʨʦʤ 

150 ʠ 300 ʤʤ.  

            ʆʪʩʫʪʩʪʚʠʝ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 150 ʤʤ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʞʘʨʥʳʭ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʨʠ ʨʘʩʯʝʪʘʭ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʘʨʘʤʝʪʨ- ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʢʘʚʘ. 

             ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʪʝʨʷ ʥʘʧʦʨʘ ʚ ʨʫʢʘʚʥʦʡ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ 

 

                                                                           Ὤ ‗  , ʤ.                                                                     (2) 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ  

                                                                        Ὓ ‗ .                                                                             (3) 

ɺ ʵʪʠʭ ʫʨʘʚʥʝʥʠʷʭ: 

‗- ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ; lï ʜʣʠʥʘ ʨʫʢʘʚʥʦʡ ʣʠʥʠʠ, ʤ; dï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʫʢʘʚʘ, ʤ; Q- ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʧʦ ʨʫ-

ʢʘʚʥʦʡ ʣʠʥʠʠ, ʤ
3
/ʩ. 

          ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʜʦʣʝ ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ, ʪʝʨʷʝʤʦʛʦ ʥʘ ʫʯʘʩʪʢʝ ʧʨʷʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

(ʨʫʢʘʚʘ) ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʢʨʠʪʝʨʠʝʤ ʈʝʡʥʦʣʴʜʩʘ, ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ [1].  

ɺ ʩʣʫʯʘʝ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʞʘʨʦʪʫʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦ ʜʣʠʥʝ ʨʫʢʘʚʘ (ʣʠʥʝʡʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ), ʥʦ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʨʫʢʘʚʥʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ, ʧʝʨʝʭʦʜʥʳʭ ʛʦʣʦʚʦʢ). ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ 

ʚ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʶʪʩʷ ʫʧʨʦʱʝʥʥʳʤʠ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʧʦʪʝʨʠ ʥʘ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ [3]. 

ʇʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʤʝʩʪʥʳʭ ʧʦʪʝʨʴ ʥʘ ʚʝʣʠʯʠʥʫ ʦʙʱʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʞʠʜʢʦʩʪʠ ʚ ʩʣʫʯʘʝ ʨʘʟʣʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʚʠʜʝ ʧʝʨʝʭʦʜʥʳʭ ʧʦʞʘʨʥʳʭ ʛʦʣʦʚʦʢ 

ʠ ʨʫʢʘʚʥʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ.  
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣ ʧʨʝʜʣʦʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤʘʭ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʨʘʩ-

ʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʣʠʥʠʷʭ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ [4] ʠ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʘ ʨʫʢʘʚʥʳʭ ʣʠʥʠʡ [1], [3] ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʚ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠ-

ʩʪʝʤʘʭ.            

                 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʫʢʘʚʥʦʡ ʣʠʥʠʠ ʧʦʞʘʨʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ ʤʦʞʥʦ ʧʨʠ-

ʤʝʥʷʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʙʝʟ ʫʯʝʪʘ ʤʝʩʪʥʳʭ ʧʦʪʝʨʴ ʥʘʧʦʨʘ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʠʥʝʡʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʤʝʩʪʥʳʤʠ ʧʦʪʝʨʷʤʠ ʠ ʥʘ ʧʦʣʫʯʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ.   

ʆʩʥʦʚʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʘ ʤʝʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʩ ʤʝʩʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚ 

ʚʠʜʝ ʪʨʝʭʭʦʜʦʚʦʛʦ ʨʘʟʚʝʪʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʙʦʢʦʚʳʭ ʦʪʚʝʪʚʣʝʥʠʡ. ɺʝʣʠʯʠʥʘ ʠʭ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʥʘʧʦʨʘ ʫ ʩʪʚʦʣʘ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʦʪʝʨʠ ʥʘ ʤʝʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩ-

ʯʝʪʦʚ ʜʣʷ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʳʭ ʩʠʩʪʝʤ ʩ ʤʝʩʪʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʪʨʝʭʭʦʜʦʚʦʛʦ ʨʘʟʚʝʪʚʣʝʥʠʷ ʧʨʠ 

ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʞʘʨʥʦʛʦ ʨʫʢʘʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ, ʦʪʥʦʰʝʥʠʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʥʘ ʤʝʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢ ʣʠʥʝʡʥʳʤ ʧʦʪʝʨʷʤ ʥʘʧʦʨʘ (ʧʦ ʜʣʠʥʝ ʣʠʥʠʠ) ʨʘʚʥʦ  

(9 õ 15) %. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʧʨʝʜʝʣʴʥʦʡ ʜʣʠʥʳ ʥʘʩʦʩʥʦ-ʨʫʢʘʚʥʦʡ ʩʠʩʪʝʤʳ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʦʛʥʝʪʫʰʘʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʪʨʝʙʫʝ-

ʤʦʛʦ ʥʘʧʦʨʘ ʥʘʩʦʩʘ. 
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ʃ. ʀ. ɹʫʷʢʝʚʠʯ
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ɻʦʤʝʣʴʩʢʠʡ ʬʠʣʠʘʣ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʄʏʉ ɹʝʣʘʨʫʩʠ  

 

ʂ ɺʆʇʈʆʉʋ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʇʆɾɸʈʆɺ ʅɸ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʆɹʒɽʂʊɸʍ  

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʠʤʝʶʱʠʭ ʛʦ-

ʨʶʯʠʝ ʧʳʣʠ ʠ ʚʦʣʦʢʥʘ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ ʠ ʛʦʨʶʯʝʝ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟ, ʧʦʞʘʨʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʝʡʨʦʩʝʪʝʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

 

L. I. Buyakevich  

 

ON PREDICTION OF FIRES AT MANU FACTURING PREMISES AND FACILITIES   

 

The article studies the use of neuronet modeling for constructing dependences of fires at manufacturing premises 

and facilities dealing with flammable dusts, fibers, liquids and fuels from climate factors.  

Key words: prediction, fires at manufacturing premises and facilities, neural network. 

 

 

ʆʙʩʪʘʥʦʚʢʘ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʦʩʥʦʚʦʦʙʨʘ-

ʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ï ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʯʠʩʣʦ ʧʦʞʘʨʦʚ ʚ ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʝʛʦ ʞʠʪʝʣʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʠʩʣʦ 

ʧʦʞʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʛʠʙʝʣʠ ʣʶʜʝʡ. ʇʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝ-

ʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʜʝʡʩʪʚʠʝ ʩʣʝʜʫʝʪ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʘ, ʥʦ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʥʦ ʚʳʥʫʞʜʘʝʪ ʣʶʜʝʡ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ [1].  

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʪʦʣʴʢʦ ʫʯʠʪʳ-

ʚʘʪʴ, ʪʘʢ ʢʘʢ ʢʦʥʪʨʦʣʶ ʦʥʠ ʥʝ ʧʦʜʜʘʶʪʩʷ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʚʳʷʚʠʣʦ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʚʣʘʞʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʘʜʢʦʚ, ʪʦʯʢʠ 

ʨʦʩʳ, ʚʝʪʨʘ ʠ ʪ.ʜ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʤʦʛʫʪ ʟʘʪʨʫʜʥʷʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʙʳʪʠʝ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʢ ʤʝʩʪʫ ʧʦ-

ʞʘʨʘ, ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʞʘʨʘ ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʦʩʣʦʞʥʷʝʪ ʜʝʡʩʪʚʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʘ, ʘ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʣʝʪʥʠʡ ʩʝʟʦʥ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʅʘ ʦʙʩʪʘʥʦʚʢʫ ʩ ʧʦʞʘʨʘʤʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [2].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʧʦʞʘʨʘʤʠ ʦʪ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʘʜʝʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦ-

ʛʥʦʟʦʚ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʦʞʘʨʦʚ ʥʝ ʘʜʝʢʚʘʪʥʘ ʩʢʣʘʜʳʚʘʶ-

ʱʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʥʝʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ.  

ʅʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʬʠʥʘʥʩʦʚʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʠ ʜʨ.) ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʫʪʝʡ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʷʝʤʳʭ ʩʨʝʜʩʪʚ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

                                                 
6É ɹʫʷʢʝʚʠʯ ʃ. ʀ., 2020 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʠʶ ʩʚʝʜʝʥʠʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟʘʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʥʘ ʯʠʩʣʦ ʧʦʞʘʨʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʟʘ ʩʫʪʢʠ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ ʦʙʩʪʘʥʦʚʢʠ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʙʣʠʞʘʡʰʠʡ ʧʝʨʠʦʜ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʄʏʉ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ  ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹʝʣʛʠʜʨʦʤʝʪʘ ʟʘ ʧʝʨʠʦʜ ʩ 2005 ʧʦ 2019 ʛʦʜʳ [3].  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʝʢʫʨʨʝʥʪ-

ʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚ ʩʨʝʜʝ MATLAB.  

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝʟʘʤʝʥʠʤʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʩʚʷʟʴ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ. ʂ ʪʦʤʫ ʞʝ ʜʦ-

ʧʫʩʢʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʯʠʩʣʝʥʥʳʭ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ (ʚʨʝʤʷ ʛʦʜʘ, ʪʠʧ ʜʥʷ, ʪʠʧ ʦʙʣʘʯʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ) ʚʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ. 

ʄʦʜʝʣʴ ʥʝʣʠʥʝʡʥʦʡ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʩ 

ʚʥʝʰʥʠʤʠ ʚʭʦʜʘʤʠ (nonlinear autoregressive wits 

exogenous inputs model - NARX) ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩ-

ʩʫ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʨʠʩ. 1). ʅʘʣʠ-

ʯʠʝ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʧʦʟʚʦʣʷʝʪ NARX-ʩʝʪʠ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʳʩʪʦʨʠʠ ʩʦʩʪʦʷ-

ʥʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ [4]. 

ʆʧʨʝʜʝʣʷʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʤʦʜʝʣʠ 

NARX ʠʤʝʝʪ ʚʠʜ  

 
 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ NARX NN 

 

 

)),(),...,2(),1(),(),...,2(),1(()( dtxtxtxdtytytyfty ------=                              (1) 

 

ʛʜʝ ʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʤʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʫ(t) ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛ-

ʥʘʣʘ ʠ ʧʨʝʜʳʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʥʝʟʘʚʠʩʠʤʳʭ (ʵʢʟʦʛʝʥʥʳʭ) ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ.  

ɼʠʘʛʨʘʤʤʘ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʩʝʪʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

 

 
 

ʈʠʩ. 2. ʅʝʣʠʥʝʡʥʘʷ ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (NARX): Inputs ï ʚʭʦʜʳ ʩʝʪʠ; 

Layer 1 ï ʧʝʨʚʳʡ ʩʣʦʡ ʩʝʪʠ (ʩʢʨʳʪʳʡ); Layer 2 ï ʚʪʦʨʦʡ ʩʣʦʡ ʩʝʪʠ; TDL ï ʙʣʦʢ ʟʘʜʝʨʞʢʠ ʧʦ ʚʨʝʤʝʥʠ 

 

 

ʇʦʩʪʨʦʝʥʥʘʷ NARX-ʩʝʪʴ ʠʤʝʝʪ ʦʜʠʥ ʩʢʨʳʪʳʡ ʩʣʦʡ ʩ ʜʝʩʷʪʴʶ ʥʝʡʨʦʥʘʤʠ ʠ ʦʜʠʥ ʚʳʭʦʜʥʦʡ ʩʣʦʡ ʩ ʦʜʥʠʤ 

ʥʝʡʨʦʥʦʤ.  

ɺʭʦʜʳ ʩʝʪʠ: 

X1 ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (
0
ʉ) ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ; 

X2 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (
0
ʉ) ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ; 

X3 ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (
0
ʉ) ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ; 

X4 ï ʩʨʝʜʥʝʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʤʦʨʷ (ʤʠʣʣʠʤʝʪʨʳ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ); 

X5 ï ʜʠʩʧʝʨʩʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

X6 ï ʩʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ (%) ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ; 

X7 ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʥʝʜʝʣʶ (ʤʠʣʣʠʤʝʪʨʳ); 

X8 ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤʝʪʨʳ ʚ ʩʝʢʫʥʜʫ); 

X9 ïʛʝʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʥʊʣ). 

  

https://digiratory.ru/wp-content/uploads/image2-1.png
https://digiratory.ru/wp-content/uploads/image2-1.png
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ɺʳʭʦʜ ʩʝʪʠ: 

y ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʠʤʝʶʱʠʭ ʛʦʨʶʯʠʝ ʧʳʣʠ ʠ ʚʦ-

ʣʦʢʥʘ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ ʠ ʛʦʨʶʯʝʝ (ʢʘʪʝʛʦʨʠʷ ɹ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʩʦ-

ʛʣʘʩʥʦ [5]). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ NARX (r ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, MSE ï ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʥʘ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʢʝ) ʦʪ ʜʣʠʥʳ 

ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʇʦʩʪʨʦʝʥʥʘʷ ʩʝʪʴ ʠʤʝʝʪ ʦʜʠʥ ʩʢʨʳʪʳʡ ʩʣʦʡ ʩ ʜʝʩʷʪʴʶ ʥʝʡʨʦʥʘʤʠ ʠ ʦʜʠʥ ʚʳʭʦʜʥʦʡ ʩʣʦʡ ʩ ʦʜʥʠʤ ʥʝʡʨʦ-

ʥʦʤ. ʋʚʝʣʠʯʠʚʘʷ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʠ 

ʚʳʙʨʘʥʥʦʡ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ.  

 

ʊʘʙʣʠʮʘ 1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ 
 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʣʠʥʘ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ ʆʧʪʠʤʘʣʴʥʘʷ 

ʣʠʥʠʷ ʟʘʜʝʨʞʢʠ 2 4 6 8 10 12 14 20 

r 0,165 0,474 0,662 0,321 0,601 0,045 0,75 0,99 
20 

MSE 0,028 0,029 0,051 0,047 0,046 0,039 0,057 0,02 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ 20 ʥʝʜʝʣʴ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʩʪʘʥʦʚʢʫ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʠʤʝʁ-

ʱʠʭ ʛʦʨʶʯʠʝ ʧʳʣʠ ʠ ʚʦʣʦʢʥʘ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ ʠ ʛʦʨʶʯʝʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r = 0,99).  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʥʝʣʠʥʝʡʥʦʡ ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʥʝʜʝʣʶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʛʦʨʶʯʠʝ 

ʧʳʣʠ ʠ ʚʦʣʦʢʥʘ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ ʠ ʛʦʨʶʯʝʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʳʜʫʱʠʭ 20 ʥʝʜʝʣʴ.  
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ELECTRIC HEATING TECHNOLOGIES  

FOR THE APPLICATION OF THE EMERCOM OF RUSSIA IN THE ARCTIC ZONE  

 

Various applications of electric heating technology are considered. A brief overview of the main technical charac-

teristics. The relevance, novelty and the possibility of implementation in the near future are assessed. 

Key words: arctic zone, electric heating, general requirements for the heating system. 

 

 

ʇʨʠʤʝʨʥʦ ʦʜʥʘ ʧʷʪʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʥʝʝ ʧʦʣʷʨʥʦʛʦ ʢʨʫʛʘ, ʵʪʦ ʦʢʦʣʦ 9 ʤʠʣʣʠʦ-

ʥʦʚ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʅʘ ʵʪʦʡ ʧʣʦʱʘʜʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʝʪ ʙʦʣʝʝ ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. 

ʕʪʦʪ ʨʝʛʠʦʥ ʙʦʛʘʪ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʥʝʤ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʪʴ. 

ʋʩʠʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. ʋʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʦʞʘʨʘ, ʘ ʵʪʦ ʚ ʩʦʶ ʦʯʝʨʝʜʴ 

ʩʪʘʚʠʪ ʥʦʚʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ ʄʏʉ ʈʦʩʩʠʠ.  

ʇʨʠ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʠ ʩʦʟʜʘ-

ʥʠʝ ʝʤʫ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠ ʦʩʦʙʝʥʥʦ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫ-

ʘʣʴʥʳʤʠ. ʊʘʢ ʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦʙ ʠʟʦʣʠʨʦʚʘʥʠʠ ʠ ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʟʘʱʠʪʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ (ʘʢʢʫʤʫʣʷʪʦʨʦʚ), ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʤʷʛʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʙʦʪʳ ʚʘʞʥʳʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, 

ʦʪʦʛʨʝʚʝ ʚʦʜ̫ʥʦʡ ʘʨʤʘʪʫʨʳ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʘʩʩʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʱʠʪʳ, ʤʝʪʦʜʦʤ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʜʫʰʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ʅʘʧʨʠʤʝʨ, ʙʦʝ-

ʚʘʷ ʦʜʝʞʜʘ ʧʦʞʘʨʥʦʛʦ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ï ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ çʙʦʝʚʢʘè ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʫʪʝʧ-

ʣʝʥʥʦʛʦ ʧʦʜʰʣʝʤʥʠʢʘ, ʙʝʣʴʷ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʠ ʧʦʜʩʪʝʞʢʠ ʩ ʚʦʨʦʪʥʠʢʦʤ. ʕʪʦ ʧʨʦʩʪʦʡ ʠ ʵʢʦʥʦʤʠʯʥʳʡ ʩʧʦʩʦʙ, ʥʦ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʕʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʛʨʝ-

ʚʘ. ʅʘʧʨʠʤʝʨ, ʢʦʩʪʶʤʳ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʧʦʜʦʛʨʝʚʦʤ ʧʨʠʤʝʥʷʣʠʩʴ ʝʱʝ ʚ ʉʉʉʈ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɹʘʡʢʘʣʦ-

ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ. ɺ ʪʦ ʚʨʝʤʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʥʝ ʦʯʝʥʴ ʥʘʜʝʞʥʳʤʠ, ʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ 

ʛʨʦʤʦʟʜʢʠʤʠ ʠ ʪʷʞʝʣʳʤʠ, ʧʦʵʪʦʤʫ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʧʦʣʫʯʠʣʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷ-

ʶʪ ʚʦʧʣʦʪʠʪʴ ʵʪʫ ʠʜʝʶ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʛʘʙʘ-

ʨʠʪʘʭ ʠ ʤʘʩʩʝ. ʊʘʢʠʝ ʠʟʜʝʣʠʷ ʰʠʨʦʢʦ ʠ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, 

ʦʭʦʪʝ, ʨʳʙʘʣʢʝ ʠ ʨʘʙʦʪʝ ʩʧʝʮʩʣʫʞʙ. ʇʨʠʦʙʨʝʩʪʠ 

ʦʜʝʞʜʫ ʠʣʠ ʧʦʣʦʪʥʦ ʩ ɻʣʝʢʪʨʦʧʦʜʦʛʨʝʚʦʤ ʤʦʞʥʦ 

ʩʚʦʙʦʜʥʦ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʝ ʤʦ-

ʜʝʣʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʦʙʦʙ-

ʱʝʥʥʦ ʫʩʨʝʜʥʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʩʝ 

ʠʟʜʝʣʠʷ ʩ ʵʣʝʪʨʦʧʦʜʦʛʨʝʚʦʤ ʠʤʝʶʪ ʦʙʱʫʶ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ (ʈʠʩ. 1). 

ʂʦʩʪʶʤ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ ʜʣʷ ʩʦʟʜʘ-

ʥʠ̫ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʵʨʛʦʥʦʤʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʜ ʚʦʜʦʡ ʠ 

ʥʘ ʩʫʰʝ. ʂʦʩʪʶʤ ʦʜʝʚʘʝʪʩʷ ʥʘ ʪʝʣʦ ʠʣʠ ʥʘ 

ʥʘʪʝʣʴʥʦʝ ʙʝʣʴʝ ʠ ʥʝ ʩʢʦʚʳʚʘʝʪ ʜʚʠʞʝʥʠʷ ʯʝʣʦ-

ʚʝʢʘ (ʈʠʩ. 2). ʆʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 30 ʜʦ 40 Áʉ. ɺ ʢʦʤʧʣʝʢʪ ʢʦʩʪʶʤʘ 

ʚʭʦʜʪ̫ ʦʜʥʘ ʠʣʠ ʜʚʝ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʙʘʪʘʨʝʠ, ʢʦ-

ʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝ-

ʥʠʝ 5-8 ʯʘʩʦʚ. ʄʦʱʥʦʩʪʴ 40 ɺʪ. ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ 

2 ʢʛ. ʀʟʜʝʣʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 

14254-2015 ʧʦ IP 68 çɼʣʠʪʝʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝè. 

 

 
 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʤʝʥʪʦʚ ʦʜʝʞʜʳ 

ʩ ʵʣʝʢʪʨʦʧʦʜʦʛʨʝʚʦʤ 
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ɼʣʷ ʧʝʨʝʥʦʩʢʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʫʱʝʩʪʚʫʝʪ ʵʚʘʢʫ-

ʘʮʠʦʥʥʳʡ ʪʝʨʤʦʤʝʰʦʢ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ (ʈʠʩ. 3). 

ʕʚʘʢʫʘʮʠʦʥʥʳʡ ʪʝʨʤʦʤʝʰʦʢ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝ-

ʚʦʤ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʚʨʝʤʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʠ ɻʚʘʢʫʘʮʠʠ ʠʭ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʤʝʩʪʘ. ʃʘʚʩʘʥʦʚʳʝ ʤʝ-

ʪʘʣʣʠʟʠʨʦʚʘʥʥʳʝ ʥʠʪʠ ʥʘʛʨʝʚʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʪʝʨʤʦʤʝʰʢʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʊʘʢʦʡ ʤʝʰʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʦʩʠʣʢʠ ʠ ʦʛʨʘ-

ʥʠʯʝʥʥʦ ʢʘʢ ʚʦʣʦʢʫʰʠ. ʄʦʱʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʦʛʨʝʚʘ ʜʦ 

80 ɺʪ. ɺʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ 2-6 ʯ. ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ 

4,0 ʢʛ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʥʘʨʷʞʝʥʠʷ ʚ ʨʘʙʦʪʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʢʨʳʚʘ-

ʣʦ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ (ʨʠʩ. 4). 

ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʜʣʷ ʵʢʩʪʨʝʥ-

ʥʦʛʦ ʦʙʦʛʨʝʚʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ, ʪʘʢ ʠ 

ʧʨʠ ʦʪʦʛʨʝʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʚʦʜʥʦʡ ʘʨʤʘʪʫʨʳ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʨʳʚʘʣʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʦʝʚ, ʚʝʨʭʥʠʡ 

ʩʣʦʡ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʢʘʥʠ ʩ ʚʝʪʨʦ ʠ ʚʦʜʦ-

ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʧʦʢʨʳʪʠʝʤ, ʘ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʠʟ ʩʠʥ-

ʪʝʪʠʯʝʩʢʦʛʦ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʥʘʰʠʪʳʤʠ ʥʘ ʥʝʛʦ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʥʳʭ 

ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʚʩʘʥʦʚʳʭ ʥʠʪʝʡ. ʇʦʢʨʳʚʘʣʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʩʥʘʱʝʥʦ ʟʘʩʪʝʞʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʚʝʨ-

ʥʫʪʴ ʝʛʦ ʚ ʤʝʰʦʢ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʤʝʰʢʦʤ. ʈʘʟʤʝʨʳ 2 Ĭ 

1,5 ʤ, ʤʘʩʩʘ ʜʦ 1,5 ʢʛ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʄʏʉ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʧʦʜʦʛʨʝʚʘ ʥʝʩʦʤʥʝʥʥʘ. 

ʅʦ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʠʟʜʝʣʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ, ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʧʨʦʝʢʪʘʤ. ʇʦʵʪʦʤʫ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʦʚʦʜʠʤʳʭ 

ʨʘʙʦʪ ʚ ʄʏʉ ʈʦʩʩʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʜʝʣʠʷʤ ʙʫʜʫʪ ʦʪ-

ʣʠʯʘʪʴʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʂʦʥʢʨʝʪʥʦ ʵʪʠ ʤʦʜʝʣʠ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞ-

ʥʦʩʪʴ, ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʤ-

ʬʦʨʪʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʇʝʨʚʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʤ ʜʣʷ ʥʫʞʜ 

ʄʏʉ ʈʦʩʩʠʠ, ʥʝʩʦʤʥʝʥʥʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʂʉʀɿ-ɸ) 

ʧʦʞʘʨʥʦʛʦ-ʩʧʘʩʘʪʝʣʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ. ʂʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜ-

ʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʦʞʘʨʥʦʛʦ-ʩʧʘʩʘʪʝʣʷ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ɸʨʢʪʠ-

ʯʝʩʢʦʡ ʟʦʥʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʣʦʢʘʣʴʥʦʤ ʦʙʲʝʤʝ ʛʦ-

ʣʦʚʳ, ʰʝʠ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʟʨʝʥʠʷ.  

 
 

ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʤʝʥʪʦʚ ʦʜʝʞʜʳ 

ʩ ʵʣʝʢʪʨʦʧʦʜʦʛʨʝʚʦʤ. 

 

 
 

ʈʠʩ. 3. ʕʚʘʢʫʘʮʠʦʥʥʳʡ ʪʝʨʤʦʤʝʰʦʢ 

ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ 

 

 
 

ʈʠʩ. 4. ʇʦʢʨʳʚʘʣʦ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʦʤ 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, çʂʉʀɿ-ɸè ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʦ ʩ ʢʘʩʢʦʡ ʧʦʞʘʨʥʦʡ, ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʙʦʝʚʦʡ ʦʜʝʞʜʦʡ ʧʦʞʘʨʥʦʛʦ. çʂʉʀɿ-ɸè ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʛʠʙʢʠʭ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ 

ʚʥʫʪʨʠ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʤʘ. çʂʉʀɿ-ɸè ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 40 
0
ʉ ʜʦ ʤʠʥʫʩ 

60 
0
ʉ (ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʜʦ 10 ʤ/c). ʊʦʢʦʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʝʝ ʜʝʩʷʪʠ ʪʳʩ̫ʯ ʠʟʛʠʙʦʚ 

ʥʘ ʫʛʦʣ 180 ʛʨʘʜʫʩʦʚ.  

ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳʤʠ, ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʧʝʨʝʟʘʨʷʜʘ, ʧʦʣʥʦʛʦ ʨʘʟʨʷʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʟʘʨʷʜ/ʨʘʟʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʝ 

ʤʝʥʝʝ 300 ʮʠʢʣʦʚ. çʂʉʀɿ-ɸè, (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ) ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʘʱʝʥʦ ʙʣʦʢʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʛʨʝʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʪʫʧʝʥʯʘʪʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʦʙʦʛʨʝʚʘ ʧʦ ʟʥʘʯʝʥʠʷʤ 40, 70, ʠ 

100% ʦʪ ʪʝʢʫʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʦʙʦʛʨʝʚʘ ʢʥʦʧʦʯʥʦʝ, ʵʣʝʤʝʥʪʳ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ (ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ) ʩʚʝʪʦʚʳʝ. ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʨʘʟʤʝʱʘʶʪʩʷ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

çʂʉʀɿ-ɸè, ʠʣʠ ʥʘ ʩʠʩʪʝʤʝ ʨʘʟʛʨʫʟʢʠ, ʠʤʝʶʱʝʡ ʨʝʛʫʣʠʨʦʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-
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ʩʪʠ ʯʝʣʦʚʝʢʘ. ʄʘʩʩʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʥʝ ʙʦʣʝʝ 0,5 ʢʛ. ʄʘʩʩʘ ʢʦʤʧʣʝʢʪʘ ʂʉʀɿ-ɸ, ʥʝ ʙʦʣʝʝ 2,2 ʢʛ. ɺʨʝʤʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ çʂʉʀɿ-ɸè, ʥʝ ʤʝʥʝʝ 6,0 ʯ. ɺʨʝʤʷ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʥʝ ʙʦʣʝʝ 1,0 ʯ. 

çʂʉʀɿ-ɸè ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʥʘʢʠʜʢʠ (ʯʝʭʣʘ) ʟʘʢʨʳʚʘʶʱʝʡ ʛʦʣʦʚʫ, ʰʝʶ, ʧʣʝʯʝʚʦʡ ʧʦʷʩ ʧʦ-

ʞʘʨʥʦʛʦ. çʂʉʀɿ-ɸè ʜʦʣʞʥʦ ʦʜʝʚʘʪʴʩʷ, ʧʦʜʛʦʥʷʪʴʩʷ ʧʦʚʝʨʭ ʢʘʩʢʠ, ʙʦʝʚʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ, ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʠ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ. ʂʦʥʩʪʨʫʢʮʠʷ çʂʉʀɿ-ɸè ʥʝ ʜʦʣʞʥʘ ʤʝʰʘʪʴ ʚʳ-

ʧʦʣʥʝʥʠʶ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʪʴ ʵʢʩʪʨʝʥʥʳʡ ʩʙʨʦʩ (ʩʥʷʪʠʝ) çʂʉʀɿ-ɸè ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ. ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʟʘʱʠʱʘʝʤʳʤ ʧʣʦʱʘʜʷʤ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ. ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ çʂʉʀɿ-ɸè ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳ ʧʨʠ ʧʦʣʥʦʡ ʵʢʠʧʠʨʦʚʢʝ, ʘ ʵʣʝʤʝʥʪʳ ʢʦʥ-

ʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ (ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ) ʭʦʨʦʰʦ ʚʠʜʥʳ ʠʣʠ ʜʦʩʪʫʧʥʳ. ʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʡ ʟʘʱʠʪʳ çʂʉʀɿ-ɸè ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʧʦʣʥʦʮʝʥʥʳʝ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʯʝʚʠʜʥʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʥʦ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʚ 

ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪʦʣʢɹʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟʜʝʣʠʡ, ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. 
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ʌɻɹʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʦʙʦʨʦʥʳ ʄʏʉ ʈʦʩʩʠʠ 

ʌɻɹʆʋ çɸʢʘʜʝʤʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠè 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʆɼɻʆʊʆɺʂʀ ʂʋʈʉɸʅʊʆɺ ɺ ʆɹʃɸʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ 

ʀ ʇʈʆɺɽɼɽʅʀʗ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆʁ ʇʈʆʇɸɻɸʅɼɽ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥ-

ʜʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʫʯʝʥʠʷ 

ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʈʝʢʦʤʝʥʜʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʝ-

ʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥ-

ʮʠʠ, ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. 
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IMPROVING THE TRAINING OF CADE TS IN THE FIELD OF ORGANIZATION  

AND CONDUCT OF FIRE PROMOTION ACTIVITIES  

 

The article deals with the problem of training cadets in the field of fire prevention propaganda. The analysis of 

modern practice on training of cadets is carried out. The necessary components of training in this area are defined. A com-

prehensive approach to methodological measures for the formation of competence in the field of fire prevention propagan-

da is recommended. 
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ʇʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢ ʟʘʜʘʯʘʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʜʝ-

ʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʞʠʟʥʠ ʠ 

ʠʤʫʱʝʩʪʚʘ ʦʪ ʧʦʞʘʨʦʚ. ʇʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞ-

ʜʦʛʦ ʯʝʣʦʚʝʢʘ (ʚʦʟʨʘʩʪʥʳʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ) ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʦʧʘʩʥʦʩʪʠ ʦʛʥʷ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʰʝʡ ʢʫʣʴʪʫʨʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʢʘʞʜʦ-

ʛʦ ʯʝʣʦʚʝʢʘ, ʦʪ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʦʙʣʝʤʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʚʦʧʨʦʩʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʦʧʘ-

ʛʘʥʜʳ. 

ʇʨʦʚʦʜʠʤʳʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ, ʦʙʱʘʷʩʴ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ.  

                                                 
8É ɺʦʣʦʜʯʝʥʢʦʚʘ ɺ. ɺ., ʏʠʩʪʷʢʦʚʘ ɸ. ɸ., ɺʦʣʦʜʯʝʥʢʦʚ ʈ. ɹ., ʉʠʜʦʨʢʠʥ ɺ. ɸ., 2020 
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ʇʦʵʪʦʤʫ, ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʄʏʉ ʈʦʩʩʠʠ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʠ ʦʙʫʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʤʝʨʘʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʪ ʢʘʯʝʩʪʚʘ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʫʤʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʧʘʛʘʥʜʳ ʠ ʦʙʫʯʝʥʠʷ ʛʨʘʞʜʘʥ ʟʘʚʠʩʠʪ ʧʦʣʫ-

ʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʏʉ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʢʫʨʩʘʥʪʦʚ ʧʦ 

ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚʘʞ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ[1, 2]. 

 

ʊʘʙʣʠʮʘ. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

 

ɿʥʘʥʠʷ ʋʤʝʥʠʷ 

ʊʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʘʷ ʧʨʦʧʘʛʘʥʜʘ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʥʦʨʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ 

 

ʎʝʣʠ, ʟʘʜʘʯʠ, ʧʨʠʥʮʠʧʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘ-

ʛʘʥʜʳ 

ʇʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ 

ʌʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦ-

ʧʘʛʘʥʜʳ 
ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʧʨʦʧʘʛʘʥʜʝ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ 

ʆʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʧʨʦʧʘʛʘʥʜʳ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ.  

ʆʨʛʘʥʠʟʘʮʠʶ ʠ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʚ ʩʠʩʪʝʤʝ ʄʏʉ ʈʦʩʩʠʠ 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩʦ ʉʄʀ 

ʌʦʨʤʳ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʧʨʦʧʘʛʘʥʜʝ 

 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ɺʋɿʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʜʝʣʝʥʦ 
ʥʘ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʯʘʩʦʚ (62 ʠ 72 ʯʘʩʘ) ʠ ʦʪ-

ʜʝʣʴʥʘʷ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʏʉ ʈʦʩʩʠʠè.  

ɺ ʦʩʪʘʣʴʥʳʭ ɺʋɿʘʭ ʄʏʉ ʈʦʩʩʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʧʘʛʘʥʜʘ ʠʟʫʯʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʘʢʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ, ʢʘʢ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʞʘʨʥʳʡ ʥʘʜʟʦʨè, çʅʘʜʟʦʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʏʉ ʈʦʩʩʠʠè, çʇʦ-

ʞʘʨʦʚʟʨʳʚʦʟʘʱʠʪʘè, çʅʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠè, çʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, 

çʀʩʪʦʨʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳè, çʇʦʜʛʦʪʦʚʢʘ ʠʥʩʧʝʢʪʦʨʘ ɻʇʅè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠʥ-

ʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʚ ʭʦʜʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʠ ʦʙʫʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʠ ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʪʠʚ-

ʥʳʤ. ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʧʘʛʘʥʜʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʦ ʠ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʬʦʨʤʘʣʴʥʦ ʚ ʨʘʟʥʦʤ ʦʙʲʝʤʝ 

ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʥʝʢʦʪʦʨʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʦʪʜʝʣʴʥʳʤʠ ʪʝʤʘʤʠ (ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʣʝʢʮʠʠ) ʚ ʩʨʝʜʥʝʤ  ʦʪ 

2-ʭ ʜʦ 12-ʪʠ ʯʘʩʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʢʫʨʩʘʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʛʨʘʞʜʘʥʘʤʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʦʞʘʨʦʚ.  

ʉʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʮʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʝʥ ʤʝʥʷʪʴ ʩʧʦʩʦʙʳ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʭʦʨʦʰʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʫʤʝʥʠʝ ʩʦʦʪʥʝ-

ʩʪʠ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʮʝʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜ-

ʩʪʚʘ ʧʨʦʧʘʛʘʥʜʳ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʩ ʫʯʝʪʦʤ ʚʦʟ-

ʨʘʩʪʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʞʘʨʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ, ʚʳʥʝʩʝʥʠʝ ʝʝ ʦʪ-

ʜʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ɺʋɿʦʚ ʄʏʉ ʈʦʩʩʠʠ.  
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ʇʨʦʪʠʚʦʧʦʞʘʨʥʫʶ ʧʨʦʧʘʛʘʥʜʫ ʩʣʝʜʫʝʪ ʠʟʫʯʘʪʴ ʢʘʢ ʩʣʦʞʥʦʝ ʩʠʩʪʝʤʥʦʝ ʷʚʣʝʥʠʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ - ʢʘʢ 

ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʮʝʣʴ, ʧʨʠʥʮʠʧʳ, ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʩʫʙʲʝʢʪ ʠ ʦʙʲʝʢʪ ʧʨʦʧʘʛʘʥʜʳ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʋʜʝʣʠʪʴ ʤʝʩʪʦ ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ. ɸʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʧʨʦʩʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʩʨʝʜʠ ʛʨʘʞʜʘʥ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ [3]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʠ 

ʘʜʨʝʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʝ.  

ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʢʘʢ ʥʘ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʘʞʜʳʡ ʠʟ 

ʥʠʭ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʩʧʝʢʪʘʭ ʧʨʦʧʘʛʘʥʜʳ, ʧʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʠʭ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ, ʢʫʨʩʘʥʪ ʜʦʣʞʝʥ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʨʝʰʘʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʬʦʨʤʠʨʫʪʁʩ ̫ʩʣʝʜʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ: 

- ʟʥʘʥʠʝ ʦʩʥʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʦʞʘʨʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʫʶ ʨʘʙʦʪʫ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ;  

- ʛʦʪʦʚʥʦʩʪʴ ʥʝʩʪʠ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨ-

ʥʦʡ ʧʨʦʧʘʛʘʥʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʟʥʘʯʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʧʘʛʘʥʜʳ ʚ ʚʳʨʘʙʦʪʢʝ ʩʦʟʥʘʥʠʷ ʠ 

ʦʩʤʳʩʣʝʥʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʄʏʉ ʈʦʩʩʠʠ 

ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ. ʆʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʥʘʩʪʦʣʴʢʦ ʦʙʲʝʤʥʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʝʝ ʬʦʨʤ, ʨʘʟ-

ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ. ʆʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝ-

ʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʄʏʉ ʈʦʩʩʠʠ ʟʘʚʠʩʠʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘ-

ʛʘʥʜ rʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1.ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 17 ʘʚʛʫʩʪʘ 2015 ʛ. ˉ 851 çʆʙ 
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ʩʪʠ 20.05.01 ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʪʝʪʘ)è . 

2. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʦʪ 21 ʤʘʨʪʘ 2016 ʛ. ˉ 246 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʬʝʜʝʨʘʣʴ-

ʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 20.03.01 

ʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʫʨʦʚʝʥʴ ʙʘʢʘʣʘʚʨʠʘʪʘ)è . 

3.ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʧʘʛʘʥʜʘ: ʫʯʝʙ.ʧʦʩʦʙʠʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʳʩ-

ʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʏʉ ʈʦʩʩʠʠ / ʆ.ɼ. ʈʘʪʥʠʢʦʚʘ, ʊ.ʅ. ʉʤʠʨʥʦʚʘ, ɺ.ɺ. ɺʦʣʦʜʯʝʥʢʦʚʘ, ɸ.ɸ. ʏʠʩʪʷʢʦʚʘ. ʄ.: ɺʅʀ-

ʀʇʆ, 2017. 414 ʩ. 
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9
 

ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ 

 

ʆɹɿʆʈ ʉʋɼɽɹʅʆʁ ʇʈɸʂʊʀʂʀ ʇʈʀ ʈɸʉʉʄʆʊʈɽʅʀʀ ʉʇʆʈʆɺ 

ʉ ʇʈʀɺʃɽʏɽʅʀɽʄ ɼʆɹʈʆɺʆʃʔʅʓʍ ʇʆɾɸʈʅʓʍ (ɺʆʃʆʅʊɽʈʆɺ) 

ʀ ɼʆɹʈʆɺʆʃʔʏɽʉʂʀʍ (ɺʆʃʆʅʊɽʈʉʂʀʍ) ʆʈɻɸʅʀɿɸʎʀʁ 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʛʜʝ ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʜʝʣʘʤ  

ʷʚʣʷʣʠʩʴ ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ (ʚʦʣʦʥʪʝʨʳ). ʈʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʩʩʤʦʪʨʝ-

ʥʠʷ ʩʧʦʨʘ ʚ ʩʫʜʝʙʥʦʡ ʠʥʩʪʘʥʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʣʦʥʪʝʨʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʧʘʛʘʥʜʘ, ʜʦʙʨʦʚʦʣʴʥʳʡ ʧʦʞʘʨʥʳʡ (ʚʦ-

ʣʦʥʪʝʨ), ʦʙʟʦʨ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. 

  

                                                 
9É ɻʘʚʨʶʰʝʥʢʦ ɺ. ʇ., ʇʝʨʝʛʫʜʦʚʘ ʅ. ɺ., 2020 
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REVIEW OF JUDICIAL P RACTICE IN DISPUTES INVOLVING VOLUNTARY FIREFIGHTERS  

(VOLUNTEERS) AND VOL UNTARY ORGANIZATIONS  

 

The article contains an analysis of judicial practice, where the procedural party in the cases under consideration 

was voluntary firefighters (volunteers). The problems that are the basis for the consideration of the dispute in the court are 

revealed.  
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ɺ ʈʦʩʩʠʠ ʦʪʥʦʰʝʥʠʷ ʜʦʙʨʦʚʦʣʴʮʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʬʦʨʤʣʷʶʪʩʷ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʤ ʣʠʙʦ ʢʦʤʧʣʝʢʩʥʳʤ 

ʜʦʛʦʚʦʨʦʤ ʦ ʜʦʙʨʦʚʦʣʴʯʝʩʢʦʡ (ʚʦʣʦʥʪʝʨʩʢʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ (ʤʦʥʦ- ʠʣʠ ʧʦʣʠʦʪʨʘʩʣʝʚʳʤ). ɺʳʙʦʨ ʚ ʧʦʣʴʟʫ ʧʦʣʠʦʪ-

ʨʘʩʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʛʦʚʦʨʘ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʦʤʦʱʠ ʜʦʙʨʦʚʦʣʴʮʘ (ʚʦʣʦʥʪʝʨʘ) [1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʠ (ʠʣʠ) ʜʦʛʦʚʦʨʘ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩʪʦʨʦʥ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʧʨʝʜʤʝʪ ʜʦʛʦʚʦʨʘ ʚʦʟʥʠʢʘʶʪ ʩʧʦʨʥʳʝ 

ʩʠʪʫʘʮʠʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʜʦʙʨʦʚʦʣʴʥʳʡ ʧʦʞʘʨʥʳʡ (ʚʦʣʦʥʪʝʨ) ʠ ʜʦʙʨʦʚʦʣʴʯʝʩʢʘʷ (ʚʦ-

ʣʦʥʪʝʨʩʢʘʷ) ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʩʫʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʮʘ, ʦʪʚʝʪʯʠʢʘ ʠʣʠ ʪʨʝʪʴʝʛʦ ʣʠʮʘ, ʥʝ ʟʘʷʚʣʷ-

ʶʱʝʛʦ ʦʪʜʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ  ʦʪʜʝʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʧʦʨʦʚ: 

1. ʉʧʦʨʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʦ ʧʨʠʟʥʘʥʠʠ ʜʦʛʦʚʦʨʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʜʦʛʦʚʦʨʘ 

ʧʦʜʨʷʜʘ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʜʝʣʢʠ. 

ʉʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʫ ʚʦʟʤʝʟʜʥʦʛʦ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʯʣʝʥ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʢʦʤʘʥʜʳ  ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʪʦʨʦʥ ʧʦ ʜʦʛʦʚʦʨʫ ʠ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʧʦʨʥʦʛʦ ʜʦʛʦʚʦʨʘ. ʀʩʪʝʮ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦ-

ʨʘ, ʦʙʷʟʘʣʩʷ ʧʦ ʟʘʜʘʥʠʶ ʟʘʢʘʟʯʠʢʘ ʦʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʫʛʠ: ʫʯʘʩʪʠʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʉʦʛʣʘʩʥʦ ʘʢʪʫ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʢ ʜʦʛʦʚʦʨʫ ʠʩʧʦʣʥʠ-

ʪʝʣʴ ʚʳʧʦʣʥʠʣ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: ʚʳʝʟʜ ʥʘ ʪʫʰʝʥʠʝ ʚʦʟʛʦʨʘʥʠʷ ʪʦʨʬʘ, ʚʳʝʟʜ ʥʘ ʪʫʰʝʥʠʝ ʚʦʟʛʦʨʘʥʠʷ ʪʦʨʬʘ ʧʦ 

ʘʜʨʝʩʫ. ʀʩʪʝʮ ʩʯʠʪʘʝʪ, ʜʝʡʩʪʚʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʥʝʧʨʘʚʦʤʝʨʥʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʷʤʠ 2, 

ʧ. 4 ʩʪ. 8, ʧ. 1 ʩʪ. 10 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 06.05.2011 ˉ 100-ʌɿ çʆ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝè [5] ʨʘʟʣʠ-

ʯʘʶʪ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ (ʯʣʝʥʳ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʧʨʠʥʠʤʘʶʱʠʝ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ 

ʫʯʘʩʪʠʝ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ) ʠ ʨʘʙʦʪʥʠʢʦʚ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʚʩʪʫʧʘʶʱʠʝ ʚ ʪʨʫ-

ʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʩʦʩʪʦʷʱʠʝ ʥʘ ʜʦʣʞʥʦʩʪʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʰʪʘʪʥʳʤ ʨʘʩ-

ʧʠʩʘʥʠʝʤ). ʀʩʪʝʮ ʥʝ ʩʦʩʪʦʠʪ ʚ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʥʠ ʩ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʥʠ ʩ ʦʙʲʝʜʠʥʝʥʠ-

ʝʤ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʈʝʝʩʪʨʝ, ʢʘʢ ʜʦʙʨʦʚʦʣʴʥʳʡ ʧʦʞʘʨʥʳʡ. ʋʯʘʩʪʠʝ ʚ ʜʦʙʨʦ-

ʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʥʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʘʪʴ ʧʦʩʠʣʴʥʫʶ ʧʦʤʦʱʴ ʥʫʞʜʘʶʱʠʤʩʷ ʣʶʜʷʤ, 

ʥʘʟʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʘʙʦʪʦʡ, ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʘʚʦʤʝʨʥʳʤ ʠ ʩʯʠʪʘʝʪ, 

ʯʪʦ ɼʦʛʦʚʦʨ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʦʬʦʨʤʣʝʥ ʥʝʟʘʢʦʥʥʦ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3 ʩʪ. 16 ʌɿ ʦʪ 06.05.2011 ˉ 100-ʌɿ çʆ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝè ʦʨʛʘʥʳ ʤʝʩʪ-

ʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ. 

ʀʩʪʝʮ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪ ʧʦʩʝʣʝʥʠʷ ʵʪʦ ʠ ʝʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʘ ʥʝ 

ʦʧʣʘʪʘ ʟʘ ʦʢʘʟʘʥʠʝ ʚʦʟʤʝʟʜʥʳʭ ʫʩʣʫʛ. ʇʨʦʩʠʪ ʧʨʠʟʥʘʪʴ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʜʦʛʦʚʦʨ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɺ ʧʦʩʣʝʜʫʶ-

ʱʝʤ ʠʩʪʝʮ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʦ ʧʨʠʟʥʘʥʠʠ ʜʦʛʦʚʦʨʘ ʦʢʘʟʘʥʠʷ ʚʦʟʤʝʟʜʥʳʭ ʫʩʣʫʛ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʫʪʦʯʥʠʣ ʦʩʥʦʚʘ-

ʥʠʝ, ʫʢʘʟʘʚ ʩʣʝʜʫʶʱʝʝ: ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʜʝʣʢʠ ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʙʣʫʞʜʝʥʠʷ, ʦʥ ʥʝ ʧʦʥʠʤʘʣ ʧʨʠ-

ʨʦʜʳ ʵʪʠʭ ʜʦʛʦʚʦʨʦʚ, ʥʝ ʧʨʠʜʘʚʘʣ ʠʤ ʟʥʘʯʝʥʠʷ ʚ ʩʠʣʫ ʩʚʦʝʡ ʶʨʠʜʠʯʝʩʢʦʡ ʥʝʛʨʘʤʦʪʥʦʩʪʠ.  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʩʪʦʷʱʝʛʦ ʩʧʦʨʘ ʩʫʜ ʠʩʭʦʜʠʣ ʠʟ ʪʦʛʦ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ ʇʦʣʦʞʝʥʠ-

ʝʤ ʦ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʫʪʚʝʨʞʜʸʥʥʦʛʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʛʣʘʚʳ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝ-

ʥʦ ʚ ʧ. 1.8 ʇʦʣʦʞʝʥʠʷ, ʯʪʦ ʨʘʩʭʦʜʳ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ ʧʦʩʝʣʝʥʠʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʦʙ-

ʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʘʩʭʦʜʳ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʜʦʙʨʦʚʦʣʴʥʳʤ ʧʦʞʘʨʥʳʤ ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ 

ʚʦʟʤʝʟʜʥʦʛʦ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʢʣʶʯʝʥʠʝ ʦʩʧʘʨʠʚʘʝʤʳʭ ʜʦʛʦʚʦʨʦʚ ʚ ʚʠʜʝ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʦʢʘʟʘʥʠʷ 

ʫʩʣʫʛ - ʫʯʘʩʪʠʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʦʧʣʘʪʳ ʟʘ ʦʢʘʟʘʥʥʳʝ ʫʩʣʫʛʠ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʳʤ. 

2. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʠʩʢ  

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʠʩʢ ʧʨʠʟʥʘʥ ʩʫʜʦʤ ʥʝʟʘʢʦʥʥʳʤ ʚ ʯʘʩʪʠ ʙʝʟʜʝʡʩʪʚʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ 

ʥʝʦʙʝʩʧʝʯʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʦʡ ʯʣʝʥʦʚ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʜʨʫʞʠʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʫʜʦʤ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ɸʨʪʶʭʦʚʩʢʦʛʦ ʩʝʣʴʩʦʚʝʪʘ ʆʢʪʷʙʨʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʣʦʞʝʥʘ ʦʙʷʟʘʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʩ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝʥʠʷ ʨʝʰʝʥʠʷ ʩʫʜʘ ʚ ʟʘʢʦʥ-

ʥʫʶ ʩʠʣʫ ʦʙʝʩʧʝʯʠʪʴ ʯʣʝʥʦʚ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʜʨʫʞʠʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪ-

ʥʦʡ ʦʜʝʞʜʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ʢʦʤʧʣʝʢʪʦʚ. 

3. ʈʘʩʩʤʦʪʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʩʧʦʨʘ, ʜʣʷʱʝʛʦʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. 
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ɺ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʩʦʜʝʨʞʘʥʠʝ ʫʢʘʟʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʦ ʨʘʩʢʨʳʪʦ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʇʣʝʥʫʤʘ 

ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 24 ʤʘʨʪʘ 2005 ʛ. ˉ 5, ʛʜʝ ʚ ʧ. 14 ʙʳʣʦ ʟʘʢʨʝʧʣʝʥʦ, ʯʪʦ çʜʣʷʱʠʤʩʷ ʷʚʣʷʝʪʩʷ ʪʘʢʦʝ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ (ʜʝʡʩʪʚʠʝ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʝ), ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʣʠʪʝʣʴʥʦʤ ʥʝʧʨʝʢʨʘʱʘʶʱʝʤʩʷ 

ʥʝʚʳʧʦʣʥʝʥʠʠ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʝʤ ʚʳʧʦʣʥʝʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ ʦʙʷʟʘʥʥʦʩʪʝʡè [2]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷʱʝʝʩʷ ʥʘʨʫʰʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʩ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ ʪʨʝʪʴʠʭ ʣʠʮ (ʜʦʚʝʜʝʥʠʝ ʜʦ ʚʩʝʦʙʱʝʛʦ ʩʚʝʜʝʥʠʷ). ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ ʣʠʮʦ ʥʝ ʧʨʝʢʨʘʱʘʝʪ ʝʛʦ, ʥʝ ʩʦʚʝʨʰʘʝʪ ʜʝʡʩʪʚʠʡ ʧʦ ʝʛʦ ʫʩʪʨʘʥʝʥʠʶ. 

ʅʘʧʨʠʤʝʨ, ʥʝ ʫʜʘʣʷʝʪ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʝʧʨʘʚʦʤʝʨʥʦ ʨʘʟʤʝʱʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʊʘʢ, ʉʚʝʨʜʣʦʚʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ʆʙʱʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çɺʩʝʨʦʩʩʠʡʩʢʦʝ 

ʜʦʙʨʦʚʦʣʴʥʦʝ ʧʦʞʘʨʥʦʝ ʦʙʱʝʩʪʚʦè ʙʝʟ ʩʦʛʣʘʩʠʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ ʨʘʟʤʝʩʪʠʣʦ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʣʘʢʘʪʳ, ʩʦʜʝʨʞʘ-

ʱʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʝʜʣʘʛʘʣʦ 

ʠʭ ʢ ʧʨʦʜʘʞʝ. ʇʦ ʠʩʢʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ ʙʳʣʘ ʚʟʳʩʢʘʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʚ ʪʚʝʨʜʦʡ ʩʫʤʤʝ. ʆʜʥʠʤ ʠʟ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʢʦʪʦʨʦʝ ʧʦʣʦʞʠʣ ʩʫʜ ʚ ʦʩʥʦʚʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʩʪʘʣ ʠʤʝʥʥʦ ʜʣʷʱʠʡʩʷ ʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʚ ʮʝʣʦʤ ʠʩʭʦʜʠʪ ʠʟ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʥʘʨʫʰʝ-

ʥʠʷ ʢʘʢ ʧʨʠʟʥʘʢʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦʩʷ ʧʦʚʪʦʨʥʦʩʪʴʶ ʣʠʙʦ ʜʣʠʪʝʣʴʥʦʩʪʴʶ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘʨʫʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʦʤ ʜʝʣʝ ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʆʙʱʝ-

ʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çɺʩʝʨʦʩʩʠʡʩʢʦʝ ʜʦʙʨʦʚʦʣʴʥʦʝ ʧʦʞʘʨʥʦʝ ʦʙʱʝʩʪʚʦè ʩʫʜ ʫʢʘʟʘʣ, ʯʪʦ 

çʥʘʨʫʰʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ ʆʆʆ çɺʝʥʪʘ-2è ʩʦ ʩʪʦʨʦʥʳ ʉʆʆ çɺɼʇʆè ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʩʢʦʣʴʢʫ: 

ʉʆʆ çɺɼʇʆè ʨʘʟʤʝʩʪʠʣʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʧʦʜʦʙʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʣʘʢʘʪʦʚ ʟʘʥʠʤʘʝʪʩʷ ʆʆʆ çɺʝʥʪʘ-2è, ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʝʤʫ ʧʨʠʯʠʥʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʝ ʫʙʳʪʢʠ ʚ ʚʠʜʝ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ, ʥʝʜʦʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʨʦʜʘʞʠ ʧʣʘʢʘʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʢʘ-

ʪʦʚ ʦʪʚʝʪʯʠʢ ʩʦʚʝʨʰʘʣ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʠ ʬʘʢʪʠʯʝʩʢʠ ʤʦʛ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠè.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʢʘʪʝʛʦʨʠʷ çʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʷè ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ ʠʤʝʝʪ ʦʩʦʙʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʢʘʢ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʘ ʚʨʝʜʘ ʧʨʠ ʠʥʳʭ ʥʘʨʫʰʝʥʠʷʭ. ɺ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʠʥʳʤʠ ʚʠʜʘʤʠ 

ʥʘʨʫʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʚʨʝʜʘ ʟʘ ʥʘʨʫʰʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ, ʢʘʢ ʠ ʧʨʠ ʨʘʩʩʤʦʪ-

ʨʝʥʠʠ ʦʩʥʦʚʘʥʠʡ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ. ʕʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠ ʜʣʷʱʝʛʦʩʷ 

ʭʘʨʘʢʪʝʨʘ ʥʘʨʫʰʝʥʠʡ. ʅʦ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʷ ʚ ʩʬʝʨʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʩʚʦʡʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʜʘʥʥʦʤʫ ʚʠʜʫ ʥʘʨʫʰʝʥʠʡ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʦʜʥʦʢʨʘʪʥʦʩʪʠ ʠʣʠ ʥʝʦʜʥʦʢʨʘʪʥʦ-

ʩʪʠ ʥʘʨʫʰʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʘ ʥʘʨʫʰʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʩʦʯʝʪʘʣʠʩʴ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. 
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DEVELOPMENT OF MEASURES TO INCREASE FIRE SAFETY AT THE INDUSTRIAL FACILITY  

 

The growth of fire hazard at timber processing enterprises in the context of scientific and technological progress is 

due to the commissioning of more complex production workshops, the development and implementation of more efficient 

technological processes and new combustible paints and varnishes and finishing materials, the operation of the latest high-

performance and energy-intensive equipment. Only on the basis of the analysis of the causes of fires, the study of the fire 

hazard of technological processes and the study of the fire hazardous properties of the processed substances and materials, 

it is possible to develop preventive measures. 

Key words: fire hazard, wood, machining, technological process. 

 

 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝ-

ʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʅʘʠʙʦʣʴʰʫʶ ʚʟʨʳʚʦʧʦʞʘʨʥʫʶ ʠ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʥʘ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʧʨʦʮʝʩʩʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʦʪʜʝʣʢʠ, ʧʨʠ ʵʪʦʤ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʩʘʤʘ ʜʨʝʚʝʩʠʥʘ ï ʤʘʪʝʨʠʘʣ ʛʦʨʶʯʠʡ, ʘ ʧʘʨʳ ʦʪʜʝʣʦʯʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳ.  

ʀʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ ʧʦʞʘ-

ʨʳ ʠ ʚʟʨʳʚʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ:  

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʟʜʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ;  

- ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʜʚʝʨʝʡ ʠ ʪʘʤʙʫʨʦʚ ʚ ʩʤʝʞʥʳʭ ʧʦʤʝʱʝʥʠʷʭ;  

- ʦʪʩʫʪʩʪʚʠʷ ʚʪʦʨʦʛʦ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʚʳʭʦʜʘ; ʥʘʣʠʯʠʷ ʚ ʮʝʭʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʧʨʠʩʪʨʦʝʢ ʠ ʧʝʨʝʛʦʨʦʜʦʢ;  

- ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʱʘʜʠ ʣʝʛʢʦ ʩʙʨʘʩʳʚʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ;  

- ʥʘʣʠʯʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʩʪʝʥʘʭ, ʨʘʟʜʝʣʷʶʱʠʭ ʧʦʤʝʱʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʦʚʳʤʠ 

ʧʦʜʭʦʜʘʤʠ ʢ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʚ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦ-

ʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ ʧʦʩʪʦʷʥʥʦ ʚʥʦʩʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʝʪ-

ʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʲʝʢʪʘʤ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʥʦʨʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɿʘʱʠʪʘ ʚʩʝʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʛʣʫʙʦʯʘʡʰʠʤ ʠʟʫ-

ʯʝʥʠʝʤ ʧʦʞʘʨʦ-ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʝʟ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʠʣʠ ʚʟʨʳʚʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʧʦʤʠʤʦ ʟʥʘʥʠʷ ʚ ʦʙʱʝʡ ʤʝʪʦʜʠʢʝ ʘʥʘ-

ʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʛʣʫʙʦʢʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʩʚʦʡʩʪʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ.  

                                                 
10É ɻʫʙʘʡʜʫʣʣʠʥʘ ʂ. ʌ., ʅʘʢʦʥʝʯʥʳʡ ʉ. ʅ., 2020 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________________________ 

 

30 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʋʣʴʷʥʦʚʩʢʦʛʦ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʛʦ ʢʦʤʙʠʥʘʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʜʧʨʠʷʪʠʷ  

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

- ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ; 

- ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʟʘʞʠʛʘʥʠʷ;  

- ʦʧʨʝʜʝʣʠʪʴ ʢʘʪʝʛʦʨʠʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ;  

- ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʢʦʤʙʠʥʘʪʝ ʠ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʢʨʫʛʣʳʭ ʣʝʩʦʤʘ-

ʪʝʨʠʘʣʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʦʙʨʝʟʥʳʭ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʩʫʰʢʝ ʠ ʦʪʛʨʫʟʢʝ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʣʘʥ-ʩʭʝʤʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

 

 
ʈʠʩʫʥʦʢ. ʇʣʘʥ-ʩʭʝʤʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ 

 

 

ɺ ʢʘʯʝʩʪʚʝ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʫʛʣʳʝ ʣʝʩʦʤʘʪʝʨʠʘʣʳ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʩʦʩʥʘ), ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʣʦʱʘʜʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʄʘʪʝʨʠʘʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʨʫʛʣʳʡ ʣʝʩ, ʨʘʩʧʫʩʢʘʝʤʳʡ ʥʘ ʜʦʩʢʠ (ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ). ʆʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʘʣʷʶʪʩʷ ʠʟ ʮʝʭʘ ʣʝʥʪʦʯʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʛʦʨʙʳʣʴ ʚ ʨʫʯʥʫʶ 

ʫʚʷʟʳʚʘʝʪʩʷ ʚ ʧʘʯʢʠ ʠ ʚʳʚʦʟʠʪʩʷ ʘʚʪʦʤʦʙʠʣʝʤ. ʉʧʦʩʦʙ ʫʢʣʘʜʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ çʧʘʢʝʪʘʤʠè (ʩ ʢʨʝʧʣʝʥʠʝʤ) ʠ 

çʧʘʯʢʘʤʠè (ʙʝʟ ʢʨʝʧʣʝʥʠʷ). 

ɼʨʝʚʝʩʠʥʘ ʩʦʩʥʦʚʘʷ ï ʛʦʨʶʯʠʡ ʤʘʪʝʨʠʘʣ ʚʣʘʞʥʦʩʪʴʶ 9%, ʧʣʦʪʥʦʩʪʴʶ 414 ï 510 ʢʛ/ʤ
3
; ʠʤʝʝʪ ʪʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʴ  0,37 ɺʪ/(ʤʂ); ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ (18731-20853) ʢɼʞ/ʢʛ; ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʩʧʣʘʤʝʥʝʥʠʷ 255
0
ʉ; ʩʧʦʩʦʙʥʘ 

ʩʘʤʦʚʦʟʛʦʨʘʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 399
0
ʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʝʥʠʷ ʧʨʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʠ 295

0
ʉ; ʥʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥ-

ʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ 34 ʛ/ʤ
3
; ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ 520 ʢʇʘ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ 5,5 ʄʇʘ/ʩ; ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ 35,5+2,7 ʛ/ʤ
3
 ʧʨʠ 400

0
ʉ; ʢʦʵʬʬʠʮʠʝʥʪ ʜʳʤʦʦʙʨʘ-

ʟʦʚʘʥʠʷ 717 ʤ
2
/ʢʛ ʧʨʠ 400

0
ʉ. ʇʨʠ ʧʦʞʘʨʘʭ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʥʘ ʩʢʣʘʜʘʭ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʜʦʩʪʠʛʘʝʪ 0,35-
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0,7 ʤ/ʤʠʥ, ʥʘ ʩʢʣʘʜʘʭ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ 4 ʤ/ʤʠʥ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 8-12% ʠ 1 ʤ/ʤʠʥ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 30%. ʉʨʝʜ-

ʩʪʚʘ ʪʫʰʝʥʠʷ: ʚʦʜʘ ʩʦ ʩʤʘʯʠʚʘʪʝʣʝʤ [1]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʦʡ ʧʳʣʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʙʦʣʝʝ ʧʦʞʘʨʦʦʧʘʩʥʘ, ʯʝʤ ʢʦʤʧʘʢʪʥʘʷ ʜʨʝʚʝʩʠʥʘ. ʆʥʘ ʪʘʢʞʝ ʢʘʢ ʠ ʜʨʝʚʝʩʠʥʘ ʩʧʦʩʦʙʥʘ ʩʘʤʦʚʦʩʧʣʘʤʝʥʷʪʴʩʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ ʘʵʨʦʛʝʣʷ 250
0
ʉ, ʘʵʨʦʚʟʚʝʩʠ 450

0
ʉ. ʅʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ 20 ʛ/ʤ
3
.  ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ 710,2 ʢʇʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʟʘʞʠʛʘ-

ʥʠʷ ʘʵʨʦʚʟʚʝʩʠ 60 ʤɼʞ. ɼʨʝʚʝʩʥʫʶ ʧʳʣʴ ʩʣʝʜʫʝʪ ʧʨʝʜʦʭʨʘʥʷʪʴ ʦʪ ʜʝʡʩʪʚʠʷ ʠʩʪʦʯʥʠʢʘ ʥʘʛʨʝʚʘʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʙʦʣʝʝ 80
0
ʉ [1]. 

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʮʝʭʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʝʚʝʩʥʦʡ ʧʳʣʠ, ʩʪʨʫʞʢʠ ʠ ʦʧʠʣʦʢ, ʢʦʪʦʨʳʝ ʩʢʘʧʣʠʚʘʶʪʩʷ ʫ ʩʪʘʥʢʦʚ, ʦʩʘʞʜʘʶʪ-

ʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ. ʆʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʧʳʣʝʚʘʷ ʬʨʘʢʮʠʷ 

ʧʨʠ ʧʠʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 34-36%, ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 20-25%, ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ 95-100%. ʇʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʨʘʩʩʯʠʪʘʪʴ ʢʘʪʝʛʦʨʠʠ ʧʦʤʝʱʝʥʠʡ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʦʤʙʠʥʘʪʘ ʧʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩ-

ʥʦʩʪʠ. 

ʂʘʪʝʛʦʨʠʠ ʧʦʤʝʱʝʥʠʡ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2] ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʚʝʜʝʥʠʷ ʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʧʦʤʝʱʝʥʠʡ 

 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʂʘʪʝʛʦʨʠʷ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ 

ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

1 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʣʝʩʦʧʠʣʴʥʦʛʦ ʮʝʭʘ ɺ 3 

2 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʦʢʦʨʦʯʥʦʛʦ ʮʝʭʘ ɺ 2 

3 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʮʝʭʘ ʜʦʨʘʙʦʪʢʠ ɺ 2 

4 ʉʫʰʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ɺ 1 

5 ʉʢʣʘʜ ɻʉʄ ɺ 1 

6 ʂʦʪʝʣʴʥʘʷ ɻ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʩʧʠʣʦʚʢʠ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʚʚʠʜʫ 

ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʠ 

ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ. 

2. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ 

ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʙʦʨʴʙʳ ʩ ʧʳʣʴʶ ʧʨʝʜʣʦʞʝʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʮʝʭ ʣʝʩʦʧʠʣʝʥʠʷ ʫʩʪʘʥʦʚʢʦʡ 

ʠʩʢʨʦʫʣʘʚʣʠʚʘʥʠʷ ʠ ʠʩʢʨʦʛʘʰʝʥʠʷ ʚ ʘʩʧʠʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʫʰʝʥʠʷ ʩʢʣʘʜʘ ʣʝʩʦʤʘʪʝ-

ʨʠʘʣʘ ʠ ʣʠʥʠʠ ʩʦʨʪʠʨʦʚʢʠ ʜʨʝʚʝʩʠʥʳ, ʠ ʧʣʦʱʘʜʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʮʠʦʥʘʨʥʳʝ ʣʘ-

ʬʝʪʥʳʝ ʩʪʚʦʣʳ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʪʨʝʙʫʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʣʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʜʘʥʠʷ 

ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʦʙʲʝʤʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʜʦʧʦʣʥʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝ ʪʨʝʙʫʶʪ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘ-

ʪʨʘʪ. 
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1
ɼʝʧʘʨʪʘʤʝʥʪ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʄʏʉ ʈʦʩʩʠʠ 

2
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʆʨʜʝʥʘ çɿʥʘʢ ʇʦʯʝʪʘè 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʦʙʦʨʦʥʳ ʄʏʉ ʈʦʩʩʠʠè 

 

ʈɸɿʈɸɹʆʊʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ʆʇʈɽɼɽʃɽʅʀʗ ʂɸʊɽɻʆʈʀʁ ʈʀʉʂɸ 

ʆɹʒɽʂʊʆɺ ɿɸʑʀʊʓ ɺ ʆɹʃɸʉʊʀ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ  

 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ ʚ ʦʙ-

ʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥʳ ʧʦʥʷʪʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʪʷʞʝʩʪʠ ʞʠʟʥʠ ʠʣʠ 

ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʪʠʤʦʛʦ ʨʠʩʢʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʦʚ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʡ ʨʠʩʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪ ʟʘʱʠʪʳ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʞʘʨʘ, ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʢʘʪʝʛʦʨʠʷ ʨʠʩʢʘ, 

ʦʧʘʩʥʳʡ ʬʘʢʪʦʨ ʧʦʞʘʨʘ, ʛʠʙʝʣʴ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʣʶʜʝʡ.  

 

D. V. Zobkov, A. A. Poroshin, A. A. Kondashov 

 

DEVELOPMENT OF A MATHEMATICAL MODEL FOR DETERMINING RISK CATEGORIES  

OF OBJECTS OF PROTECTION IN THE FIELD OF FIRE SAFETY  

 

A mathematical model has been developed for assigning protection objects to certain risk categories in the field of 

fire safety. The model is based on the concept of the probability of occurrence of negative consequences of fires that entail 

causing harm (damage) of various scales and severity to the life or health of citizens, as well as the acceptable risk of caus-

ing harm (damage) as a result of fires. On the basis of mathematical dependencies, calculations are made and numerical 

values of criteria for assigning protection objects that are homogeneous by types of economic activity and classes of func-

tional fire hazard to a certain risk category are proposed. 

Key words: object of protection, probability of fire, permissible level of risk, category of risk, hazardous factor of 

fire, death and injury of people. 

 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʟʘʱʠʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ (ʥʘʜʟʦʨʝ) ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [5].  

ʂʨʠʪʝʨʠʠ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ çʪʷʞʝʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚè. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ (ʫʱʝʨʙʘ) ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʪʷʞʝʩʪʠ ʞʠʟʥʠ ʠʣʠ ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ. ɺ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ (ʪ.ʝ. ʛʠʙʝʣʴ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ 

ʣʶʜʝʡ). ʄʘʪʝʨʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʚʝʣʠʯʠʥʘ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘ-

ʨʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʜʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ, ʥʘʨʷʜʫ ʠ ʠʭ ʩʦʮʠ-

ʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʦʪʥʝ-

ʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ.  

ʇʦʢʘʟʘʪʝʣʴ ʪʷʞʝʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ (ὑːȢ˟) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὑːȢ˟
ὗ˞

ὗ˞ ̅̏̐

  ȟ                                                                                 ρ 

 

ʛʜʝ ὗ˞  ï ʦʞʠʜʘʝʤʳʡ ʨʠʩʢ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ ʜʣʷ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʛʦʜ
-1
; 

ὗ˞ ̅̏ï̐ ʜʦʧʫʩʪʠʤʳʡ ʨʠʩʢ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ, ʛʦʜ
-1
.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʫ (1), ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ.   

ʆʞʠʜʘʝʤʳʡ ʨʠʩʢ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ ʧʦ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝ-

ʥʠʶ ʚʠʜʘ:  

                                                 
11É ɿʦʙʢʦʚ ɼ. ɺ., ʇʦʨʦʰʠʥ ɸ. ɸ., ʂʦʥʜʘʰʦʚ ɸ. ɸ., 2020 
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ὗ˞ ὖϽὟ˞  
ὓː ὓ˟

ὝϽὓ̏ ̂

ȟ                                                                      ς 

 

ʛʜʝ P ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ 

ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʛʦʜ
-1
; 

Ὗ˞ ï ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʧʦ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʝʣʦ-

ʚʝʢ/ʝʜʠʥʠʮ; 

Mɻ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʯʝʣʦʚʝʢ; 

Mʊ ï ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ, ʯʝʣʦʚʝʢ; 

ὓ̏  ̂ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʝʜʠʥʠʮ; 

ʊ ï ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʣʝʪ. ʇʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1 ʛʦʜʫ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ 

ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ
ὓ̃

ὝϽὓ̏ ̂

 ȟ                                                                                       σ 

 

ʛʜʝ Mʇ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʧʨʦʠʩʰʝʜʰʠʭ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʝʜʠʥʠʮ. 

ʉʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ (Ὗ˞, ʯʝʣ./ʝʜ.) ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ  

ʠʭ ʛʨʫʧʧʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ὗ˞
ὓː ὓ˟

ὓ̃
Ȣ                                                                                      τ 

 

ɼʦʧʫʩʪʠʤʳʡ ʨʠʩʢ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ ὗ˞ ̅̏,̐ ʛʦʜ
-1
) ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪʴ  ʧʦ ʬʦʨʤʫʣʝ: 

 

ὗ˞ ̅̏̐Ὀ̅ ̏ ̐Ͻ
ὔ̎ ́̒

ὔ̏ ̂

 Ͻ 
  ὔː ὔ˟

ὔː
 ȟ                                                                  υ 

 

ʛʜʝ Ὀ̅ ̏ï̐ ʚʝʣʠʯʠʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦ-

ʞʘʨʘ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ 123-ʌɿ 

çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [6] ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 10
-6
 ʚ ʛʦʜ; 

ὔ̎ ́̒ ï ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ, ʯʝʣʦʚʝʢ; 

ὔ̏  ̂ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ, ʝʜʠʥʠʮ; 

ὔː ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʘʭ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʝ-

ʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʝʣʦʚʝʢ; 

ὔ˟  ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʘʭ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʝʣʦʚʝʢ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʷʤʠ (1)-(5), ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ  ʢʨʠʪʝʨʠʝʚ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ. ɺ 

ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʩ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʠʟʤʝʥʠʣʘʩʴ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ 2019 ʛʦʜ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʦʧʨʝʜʝʣʝʥʳ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʷʞʝʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ (ʩʤ. ʪʘʙʣ. 1). ʋʨʦʚʝʥʴ ʪʷʞʝʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʘ ʧʨʠʥʠʤʘʣʩʷ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʪʝʛʦʨʠʶ ʨʠʩʢʘ ʜʣʷ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ 

ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʙʝʟ ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦ-
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ʩʪʠ. ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʭ ʛʨʫʧʧʳ. ʉʧʠʩʦʢ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʷʞʝʩʪʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 1. ʂʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʪʷʞʝʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ  
 

ʂʘʪʝʛʦʨʠʷ ʨʠʩʢʘ ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ (╚̄Ȣ̓ ) 

ʏʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʡ ʨʠʩʢ ὑ̄Ȣ̓ ρππ 
ɺʳʩʦʢʠʡ ʨʠʩʢ 45 ὑ̄Ȣ̓ ρππ 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ 20 ὑ̄Ȣ̓ τυ 
ʉʨʝʜʥʠʡ ʨʠʩʢ 9 ὑ̄Ȣ̓ ςπ 
ʋʤʝʨʝʥʥʳʡ ʨʠʩʢ 4 ὑ̄Ȣ̓ ω 
ʅʠʟʢʠʡ ʨʠʩʢ π ὑ̄Ȣ̓ τ 

 

ʊʘʙʣʠʮʘ 2. ɻʨʫʧʧr ʦʙʲʝʢʪʦʚ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ 

ɿʥʘʯʝʥʠʷ ʧʦʢʘ-

ʟʘʪʝʣʷ (╚̄Ȣ̓ ) 
ʂʘʪʝʛʦʨʠʷ ʨʠʩʢʘ 

1 
ɿʜʘʥʠʷ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʞʠʣʳʝ ʜʦʤʘ 

ʚʳʩʦʪʦʡ 28 ʤ ʠ ʙʦʣʝʝ). 
22,3 ʟʥʘʯʠʪʝʣʴʥʳʡ 

2 
ʆʙʲʝʢʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʲʝʢ-

ʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʪʩʢʠʭ ʣʘʛʝʨʝʡ. 
4,1 ʫʤʝʨʝʥʥʳʡ 

3 ʆʙʲʝʢʪʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 12,5 ʩʨʝʜʥʠʡ 

4 ʆʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 42,5 ʟʥʘʯʠʪʝʣʴʥʳʡ 

5 ʂʫʣʴʪʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ (ʦʙʲʝʢʪʳ ʢʫʣʴʪʘ). 20,6 ʟʥʘʯʠʪʝʣʴʥʳʡ 

6 ʆʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 0,9 ʥʠʟʢʠʡ 

7 ʆʙʲʝʢʪʳ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʣʶʜʝʡ, ʪʫʨʠʟʤʘ ʠ ʦʪʜʳʭʘ. 50,3 ʚʳʩʦʢʠʡ 

8 ʆʙʲʝʢʪʳ ʪʦʨʛʦʚʣʠ. 2,0 ʥʠʟʢʠʡ 

9 ʆʙʲʝʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 17,0 ʩʨʝʜʥʠʡ 

10 
ʆʙʲʝʢʪʳ ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʥʘʩʝʣʝʥʠʶ. 
3,0 ʥʠʟʢʠʡ 

11 ʆʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 7,9 ʫʤʝʨʝʥʥʳʡ 

12 ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ (ʩʦʦʨʫʞʝʥʠʷ.) 5,2 ʫʤʝʨʝʥʥʳʡ 

13 ʆʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 26,2 ʟʥʘʯʠʪʝʣʴʥʳʡ 

14 ʆʙʲʝʢʪʳ ʩʢʣʘʜʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 17,9 ʩʨʝʜʥʠʡ 

15 ʆʙʲʝʢʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 24,8 ʟʥʘʯʠʪʝʣʴʥʳʡ 

16 ʅʘʨʫʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. 38,3 ʟʥʘʯʠʪʝʣʴʥʳʡ 

17 ʆʙʲʝʢʪʳ ʦʩʦʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 28,7 ʟʥʘʯʠʪʝʣʴʥʳʡ 

18 ʀʥʳʝ ʦʙʲʝʢʪʳ, ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʛʨʫʧʧʳ. 25,2 ʟʥʘʯʠʪʝʣʴʥʳʡ 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ. ʇʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʜʦ-

ʧʫʩʪʠʤʦʛʦ ʨʠʩʢ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ὗ˞ ̅̏̐ , ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʨʘʙʦʪʘʭ [1-4],  ʨʘʚʥʘ σȟρϽρπ ʛʦʜ
-1
. 

ɺ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʠʥʜʝʢʩʘ çʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʣʠʮʘè. ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʦʛʦ ʠʥʜʝʢʩʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʨʘʥʝʝ ʧʨʠʩʚʦʝʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ ʟʘʱʠʪʳ ʢʘʪʝʛʦʨʠʠ 

ʨʠʩʢʘ.  ɼʘʥʥʳʡ ʠʥʜʝʢʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ, ʧʦʣʫʯʘʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ï ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ (ʫʱʝʨʙʘ), 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʝʚ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ 

ʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʣʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 

  



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 

__________________________________________________________________________________ 

 

35 

 

 
 

ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʚʠʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʢʣʘʩʩʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ (ʙʘʟʦʚʦʝ ʟʥʘʯʝʥʠʝ). 

ʅʦʤʝʨʘ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. ʉʧʣʦʰʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʣʠʥʠʠ ʧʦʢʘʟʳʚʘʶʪ 

ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ (ὑ̄Ȣ̓) ʠ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʨʠʩʢʘ (ὗ˞ ̅̏̐) 

 

 

ʀʥʜʝʢʩ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʣʠʮʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʥʘʜʟʦ-

ʨʦʤ, ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʢʦʪʦʨʦʛʦ ʦʪʥʝʩʝʥʦ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʨʠʩʚʦʝʥʠʠ ʦʙʲʝʢʪʫ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʨʠʩʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʣʠʮʘ, ʢʘʪʝʛʦʨʠʷ ʨʠʩʢʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʣʠ ʙʦʣʝʝ ʥʠʟʢʫʶ ʢʘʪʝʛʦʨʠʶ ʨʠʩʢʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʘʷ ʩʚʦʡʩʪʚʝʥʥʘ ʙʘʟʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ὑ̄Ȣ̓. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʚʳʭ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʢʦʥ-

ʪʨʦʣʴʥʳʤ ʣʠʮʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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DETERMINATION OF THE CAUSES OF FIRE DAMAGE TO ASSESS  

THE EFFECTIVENESS OF ITS EXTINGUISHING  

 

Establishing the circumstances of the occurrence and development of a fire requires an assessment of the actions of 

fire officials to extinguish the fire. Often, the results of such an assessment do not have any methodological justification, 

which leads to the selective application of legal norms in relation to employees of the EMERCOM of Russia. 
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ʆʜʥʠʤʠ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚ-

ʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʦʪ ʧʦʞʘʨʦʚ 

[2], ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʩ ʫʯʝʪʦʤ ʨʠʩʢʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ [3]. 

ʅʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʦʪ ʧʦʞʘʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʩʦʟʜʘ-

ʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʤʝʨ ʧʨʘʚʦʚʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʦʞʘʨʦʚ, ʠʭ ʪʫʰʝʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʜʘʣʝʝ ï ɸʉʈ), ʪ.ʝ. ʩʠʩʪʝʤ rʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʤ ʥʘ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʠʤ ʵʰʝʣʦʥʦʤ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʩʧʦʨʦʚ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʝʱʝʥʠʷ 

ʚʨʝʜʘ ʦʪ ʧʦʞʘʨʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʧʦʞʘʨ-

ʥʦʡ ʦʭʨʘʥʳ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘʯʘʣʴʩʪʚʫʶʱʝʛʦ ʩʦʩʪʘʚʘ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ï ʨʘʟʙʦʨ ʧʦʞʘʨʘ [6]. 

ʈʘʟʙʦʨ ʧʦʞʘʨʦʚ ʦʨʛʘʥʠʟʫʝʪʩʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ: 

- ʘʥʘʣʠʟʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʪʫʰʝʥʠʝʤ ʧʦʞʘʨʘ, ʥʦʚʳʭ ʧʨʠʝʤʦʚ ʠ ʩʧʦ-

ʩʦʙʦʚ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ; 

- ʘʥʘʣʠʟʘ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʘ ʧʦʞʘʨʘ, ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ [4]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʮʝʣʠ ʨʘʟʙʦʨʘ ʧʦʞʘʨʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʥʘʟʥʘʯʝʥʠʶ ʧʨʘʚʦʩʫʜʠʷ ʠ ʚ ʮʝʣʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘ-

ʞʝʥʳ ʢʘʢ çʟʘʱʠʪʘ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʧʦʞʘʨʘè. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ ʯʘʱʝ ʚ ʢʘʯʝʩʪʚʝ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʘ, ʚʳʩʪʫʧʘʶʪ ʜʦʣʞʥʦʩʪʥʳʝ 

ʣʠʮʘ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ (ʨʫʢʦʚʦʜʠʪʝʣʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ (ʜʘʣʝʝ ï ʈʊʇ)). 

ʆʪʩʫʪʩʪʚʠʝ ʬʦʨʤʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘ ʬʦʥʝ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠ-

ʩʪʝʤʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʠʟʫʯʝʥʠʷ ʧʦʞʘʨʦʚ, ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʜʝʡʩʪʚʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚ ʫʛʦʜʫ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʣʠ ʣʠʯʥʳʤ ʤʦʪʠʚʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʙʦʨʘ ʧʦʞʘʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʵʢʩʧʝʨʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ. 

                                                 
12É ʀʚʘʥʦʚ ɼ. ʄ., ʂʘʨʘʩʝʚ ɽ. ɺ., ʌʨʦʣʦʚʘ ʊ. ɺ., 2020 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʪʨʘʜʘʚʰʠʝ ʦʪ ʧʦʞʘʨʦʚ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʚ ʩʫʜ ʩ ʠʩʢʦʚʳʤʠ ʟʘʷʚʣʝʥʠʷʤʠ ʦ ʚʦʟ-

ʤʝʱʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʠʭ ʠʤʫʱʝʩʪʚʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩʚʦʠʭ 

ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʷʚʣʝʥʠʡ ʩʣʫʞʠʪ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʈʌ ʦʪ 05 

ʠʶʥʷ 2002 ʛ. ˉ 14 çʆ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦ ʜʝʣʘʤ ʦ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʥʠʯʪʦʞʝʥʠʠ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʠ ʠʤʫʱʝʩʪʚʘ ʧʫʪʝʤ ʧʦʜʞʦʛʘ ʣʠʙʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʛʥʝʤè, ʧ. 14 ʢʦʪʦʨʦʛʦ ʛʣʘ-

ʩʠʪ, ʯʪʦ ʚʨʝʜ, ʧʨʠʯʠʥʝʥʥʳʡ ʧʦʞʘʨʘʤʠ ʣʠʯʥʦʩʪʠ ʠ ʠʤʫʱʝʩʪʚʫ ʛʨʘʞʜʘʥʠʥʘ ʣʠʙʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʧʦʜʣʝʞʠʪ ʚʦʟ-

ʤʝʱʝʥʠʶ ʧʦ ʧʨʘʚʠʣʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʩʪʘʪʴʝ 1064 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʣʠʮʦʤ, ʧʨʠʯʠʥʠʚ-

ʰʠʤ ʚʨʝʜ. 

ʇʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʦʟʤʝʱʝʥʠʶ ʟʘ ʩʯʝʪ ʧʨʠʯʠʥʠʪʝʣʷ ʚʨʝʜʘ ʧʦʜʣʝʞʠʪ ʩʪʦʠʤʦʩʪʴ 

ʫʥʠʯʪʦʞʝʥʥʦʛʦ ʦʛʥʝʤ ʠʤʫʱʝʩʪʚʘ, ʨʘʩʭʦʜʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʣʠ ʠʩʧʨʘʚʣʝʥʠʶ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦ-

ʞʘʨʘ ʠʣʠ ʧʨʠ ʝʛʦ ʪʫʰʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʚʳʟʚʘʥʥʳʝ ʧʦʞʘʨʦʤ ʫʙʳʪʢʠ (ʧ. 2 ʩʪ. 15 ɻʂ ʈʌ [1]). ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʦʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ çʣʠʮʘʤʠ, ʧʨʠʯʠʥʷʶʱʠʤʠ ʚʨʝʜè ʥʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʪ. 34 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 69-ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [2] ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʥʘ 

ʚʦʟʤʝʱʝʥʠʝ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʧʦʞʘʨʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʤʝʱʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʫʱʝʨʙʘ ʣʠʮʦʤ, 

ʧʨʠʯʠʥʠʚʰʠʤ ʚʨʝʜ (ʦʙʱʠʝ ʦʩʥʦʚʘʥʠʷ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʪ. 1064 [1]), ʣʠʙʦ ʚ ʧʦʨʷʜʢʝ ʩʪ. 1069 

[1] ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʠ (ʠʣʠ) ʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 1069 [1] - ʚʨʝʜ, ʧʨʠʯʠʥʝʥʥʳʡ ʛʨʘʞʜʘʥʠʥʫ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʘ-

ʢʦʥʥʳʭ ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʷ) ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʣʠʙʦ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʵʪʠʭ ʦʨʛʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʜʘʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʫ ʠʣʠ ʠʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʘʢʪʫ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠʣʠ ʦʨʛʘʥʘ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʦʜʣʝʞʠʪ ʚʦʟʤʝʱʝʥʠʶ. ɺʨʝʜ ʚʦʟʤʝʱʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʢʘʟʥʳ ʈʌ, ʢʘʟʥʳ ʩʫʙʲʝʢʪʘ ʈʌ ʠʣʠ ʢʘʟʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʦʨʤʘʤʠ ʟʘʢʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʝʝ ʚʦʟʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʠ ʝʛʦ ʨʘʟʤʝʨʘ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʘ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ 

(ʥʝʟʘʢʦʥʥʳʭ) ʜʝʡʩʪʚʠʡ (ʙʝʟʜʝʡʩʪʚʠʡ) ʣʠʮʘ ʧʨʠʯʠʥʠʚʰʝʛʦ ʚʨʝʜ; ʥʘʣʠʯʠʝ ʧʨʠʯʠʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʨʘʚʥʳʤ 

ʧʦʚʝʜʝʥʠʝʤ (ʥʝʧʨʘʚʦʤʝʨʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʝʤ) ʠ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʨʝʜʘ, ʥʘʣʠʯʠʝ ʚʠʥʦʚʥʦʩʪʠ ʣʠʮʘ ʧʨʠ-

ʯʠʥʠʚʰʝʛʦ ʚʨʝʜ. ʊʨʝʙʦʚʘʥʠʷ ʦ ʚʦʟʤʝʱʝʥʠʠ ʚʨʝʜʘ ʧʦ ʩʪ. 1069 [1] ʤʦʛʫʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʈʘʙʦʪʳ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʌʇʉ, ʠʩʭʦʜʷ ʠʟ ʩʤʳʩʣʘ ʩʪ. 1064 [1] ʠ ʩʪ. 1069 [1] ʠ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʮʝʥʝʥʳ ʢʘʢ çʥʝʧʨʘʚʠʣʴʥʳʝè, ʪ.ʝ. ʧʦʚʣʝʢʰʠʝ 

ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʠʤʫʱʝʩʪʚʫ ʠʩʪʮʘ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, 

ʯʪʦ ʜʘʞʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦ-

ʢʫʤʝʥʪʘʤʠ ʄʏʉ ʈʦʩʩʠʠ, ʧʨʠʯʠʥʝʥʠʷ ʫʱʝʨʙʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ, ʠʣʠ ʦʥ ʙʳʣ ʙʳ ʧʨʠʯʠʥʝʥ ʚ ʤʝʥʴʰʝʤ ʨʘʟ-

ʤʝʨʝ.  

ʊʫʰʝʥʠʝ ʧʦʞʘʨʘ, ʠʩʭʦʜʷ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʪ. 1 [5], ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ-

ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʚʣʘʩʪʥʳʭ ʧʦʣ-

ʥʦʤʦʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʠʣʠ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʢ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʩʪ. 1069 [1]. 

2) ʇʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ ʨʫʢʦʚʦʜʠʪʝʣʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠ ʣʠʯʥʳʡ ʩʦʩʪʘʚ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʜʝʡʩʪʚʫʶʪ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʬʘʢʪʦʨʦʚ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʠʩʢʘ (ʥʘʣʠʯʠʷ ʫʛʨʦʟʳ ʠʭ ʞʠʟʥʠ ʠ ʟʜʦʨʦ-

ʚʴʶ), ʧʦʵʪʦʤʫ ʚ ʩʠʣʫ ʩʪ. 22 [2] ʟʘ ʠʩʭʦʜ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʥʝ ʦʪʚʝʯʘʶʪ ʠ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʚʦʟʤʝʱʝʥʠʷ ʧʨʠʯʠʥʝʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ.  

ɼʘʥʥʦʡ ʩʪʘʪʴʝʡ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʪʫʰʝʥʠʝʤ ʧʦʞʘʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʈʊʇ - ʧʨʠʙʳʚʰʠʤ ʥʘ ʧʦʞʘʨ ʩʪʘʨʰʠʤ ʦʧʝʨʘʪʠʚʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʢʦʪʦʨʦʝ ʫʧʨʘʚʣʷʝʪ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʝʜʠʥʦʥʘʯʘʣʠʷ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ. ʈʊʇ ʦʪʚʝʯʘʝʪ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ, ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ, ʠ ʧʨʠ-

ʚʣʝʯʝʥʥʳʭ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʩʠʣ. ʈʊʇ ʦʧʨʝʜʝʣʷʝʪ ʟʦʥʫ ʧʦʞʘʨʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʦʨʷʜʦʢ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʩʧʘʩʝʥʠʠ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ, ʧʨʠʚʣʝʯʝʥʠʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣ ʈʉʏʉ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʷʜʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʩʠʣ, 

ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʩʪʘʥʦʚʢʫ ʧʨʠʙʳʚʘʶʱʠʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ, ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ ʩʚʷʟʴ ʚ ʟʦʥʝ ʧʦʞʘʨʘ ʩ 

ʫʯʘʩʪʥʠʢʘʤʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠ ʧʨʠʚʣʝʯʝʥʥʳʤʠ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʩʠʣʘʤʠ, ʧʨʠʥʠʤʘʝʪ ʤʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʠʤʫʱʝʩʪʚʘ ʠ ʚʝʱʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʝ 

ʧʦʞʘʨʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʧʦʞʘʨʘ.  

ʋʢʘʟʘʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʦʙʷʟʘʪʝʣʴʥʳ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʚʩʝʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʠ 

ʛʨʘʞʜʘʥʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ. ʅʠʢʪʦ ʥʝ ʚʧʨʘʚʝ ʚʤʝʰʠ-

ʚʘʪʴʩʷ ʚ ʜʝʡʩʪʚʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠʣʠ ʦʪʤʝʥʷʪʴ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ.  
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ʇʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ɸʉʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʠ ɸʉʈ ʫʩʪʘʥʦʚʣʝʥ ɹʦʝ-

ʚʳʤ ʫʩʪʘʚʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 16 ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ ˉ 

444 [5]. 

ʉʦʛʣʘʩʥʦ ʧ. 5 [5], ʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ɸʉʈ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ 

ʥʘʩʪʦʷʱʝʛʦ ʫʩʪʘʚʘ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʇʨʘʚʠʣʘʤʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʌʇʉ ɻʇʉ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 23.12.2014 ˉ 1100ʥ. 

ʉʦʛʣʘʩʥʦ ʧ. 5 [5] ʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ, ʠʤʫ-

ʱʝʩʪʚʘ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʞʘʨʦʚ. ʊʫʰʝʥʠʝ ʧʦʞʘʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʟʜʘʥʠʡ (ʩʦʦʨʫʞʝʥʠʡ), ʚ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʝʣ ʧʦʞʘʨ. ʇʨʠ ʵʪʦʤ, ʧʦʜ ʩʧʘʩʝʥʠʝʤ ʠʤʫʱʝʩʪʚʘ ʧʦʥʠʤʘʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦ ʪʫʰʝʥʠʶ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʩʥʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ɸʉʈ ʦʧʨʝʜʝʣʷʝʪ ʈʊʇ, 

ʠʩʭʦʜʷ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʧʨʘʚʠʣ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɼʦʚʦʜʳ ʠʩʪʮʦʚ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʪ. 22 [2] ʠ ʧ. 32, ʧ. 40 [5] ʩʩʳʣʦʢ ʥʘ ʦʙʷʟʘʥʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʵʚʘʢʫʠʨʦʚʘʪʴ ʠʤʫʱʝʩʪʚʦ ʠʟ ʛʦʨʷʱʠʭ ʟʜʘʥʠʡ ʠʣʠ ʧʦʤʝʱʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳ, 

ʪʘʢ ʢʘʢ ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʠ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʟʘʜʳʤʣʝʥʥʳʝ ʠ ʛʦʨʷʱʠʝ ʧʦʤʝʱʝʥʠʷ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʛʨʫʙʦʝ ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʠʨʦʚʘʥʠʶ, ʣʠʙʦ ʛʠʙʝʣʠ ʧʦʜʯʠʥʝʥʥʳʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 33, ʧ. 35 [5] ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʚʝʜʝʥʠʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʙʦʝʚʦʡ ʟʘʜʘʯʠ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʰʘʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʘʨʰʝʤʫ ʦʧʝʨʘʪʠʚʥʦʤʫ ʜʦʣʞʥʦʩʪʥʦʤʫ ʣʠʮʫ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, 

ʢʦʪʦʨʦʝ ʫʧʨʘʚʣʷʝʪ ʥʘ ʧʨʠʥʮʠʧʘʭ ʝʜʠʥʦʥʘʯʘʣʠʷ ʫʯʘʩʪʥʠʢʘʤʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ, ʩʣʝʜʫʝʪ ʠʩʭʦ-

ʜʠʪʴ ʠʟ 5 ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ. ʅʘ ʧʦʞʘʨʘʭ, ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʛʦʨʷʱʠʭ ʟʜʘʥʠʡ, ʨʫʢʦʚʦʜʠ-

ʪʝʣʷʤʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ 

ʟʘʱʠʪʫ ʩʦʩʝʜʥʠʭ, ʥʝ ʛʦʨʷʱʠʭ, ʟʜʘʥʠʡ (ʩʦʦʨʫʞʝʥʠʡ). 

3) ʉʪ. 38 [2] ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝʩʫʪ ʩʦʙʩʪʚʝʥʥʠʢʠ ʠʤʫʱʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ, 

ʟʘʢʨʝʧʣʝʥʥʦʤʫ ʚ ʩʪ. 211 [1] ʨʠʩʢ ʩʣʫʯʘʡʥʦʡ ʛʠʙʝʣʠ ʠʣʠ ʩʣʫʯʘʡʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʥʝʩʝʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʠʢ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦ ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʧʦʞʘʨʘ ʠʩʪʮʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦ ʧʨʠʥʷʪʠʠ ʜʝʡʩʪʚʝʥʥʳʭ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ ʠ ʚʳʧʦʣʥʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʝʛʦ ʠʤʫʱʝʩʪʚʘ ʩʦʛʣʘʩʥʦ ʯ. 2 ʩʪ. 34 [2], ʪʘʢʠʭ 

ʢʘʢ: 

- ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʥʘʣʠʯʠʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʩʪʨʦʝʥʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʧʦʣʴʟʦʚʘʥʠʠ), ʧʝʨʚʠʯʥʳʭ 
ʩʨʝʜʩʪʚ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ 

ʠ ʧʝʨʝʯʥʷʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

- ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʦʞʘʨʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ; 

- ʜʦ ʧʨʠʙʳʪʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʨʠʥʷʪʠʝ ʧʦʩʠʣʴʥʳʭ ʤʝʨ ʧʦ ʩʧʘʩʝʥʠʶ ʣʶʜʝʡ, ʩʚʦʝʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʪʫ-

ʰʝʥʠʶ ʧʦʞʘʨʘ; 

- ʦʢʘʟʘʥʠʝ ʩʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ. 
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1
ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

2
ʌɻɸʆʋ ɺʆ ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ 

 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓɽ ʉʀʉʊɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʄʋʃʔʊʀʄʆɼɸʃʔʅʓʍ ʇɽʈɽɺʆɿʆʂ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ 

 

ʇʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʨʫʟʦʚ. ʆʧʨʝʜʝʣʝʥʘ ʨʦʣʴ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ. ʆʙʦʟʥʘʯʝʥ ʤʝʭʘ-

ʥʠʟʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, 

ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

 

A. V. Ivanov, I. A. Pustovalov, A. N. Ponomarev 

 

INTELLIGENT FIRE SAFETY SYSTEMS FOR MULTIMODAL TRANSPORTATION OF OIL PRODUCTS  

 

This article presents a way to ensure fire safety in multimodal transport systems. A list of the main emergencies 

arising during the transportation of goods is given. The role of carbon nanocomponents in the composition of dissipative 

structures is determined. A scheme for ensuring fire safety of multimodal transport systems by using carbon nanostructures 

is presented. The mechanism of self-organization of nanostructures is outlined. 

Key words: multimodal transport systems, carbon nanostructures, petroleum products, dissipative structures. 

 

 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʡ ʚʠʜ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ. ʆʢʦʣʦ 10% ʧʨʦʮʝʥʪʦʚ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʦʠʟʚʦʜʷʪ ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤ ʩʦʦʙʱʝʥʠʠ 

[1]. ʉʝʛʦʜʥʷ ʵʪʦʪ ʚʠʜ ʧʝʨʝʚʦʟʦʢ ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ 

ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʠʜʦʚ ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʝʨʝʚʦʟʯʠʢ ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʚʩʝʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʭʨʘʥʝʥʠʝ, ʧʦʛʨʫʟʢʘ, ʧʝʨʝʚʦʟʢʘ, ʚʳʛʨʫʟʢʘ ʠ ʧʨ.), ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʟʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʫʟʘ. ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʦʙʦʨʫʜʦ-

ʚʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʠ ʟʘʯʘʩʪʫʶ ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʠʩʪʝʤʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ ʨʘʟʣʠʯʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʦʪʥʦʩʷʪʩʷ: 

- ʨʘʟʣʠʚ ɻɾ ʠ ʃɺɾ; 

- ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʚʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʚʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʩʪʘʪʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ) [2,3]. 

ʇʦʩʢʦʣʴʢʫ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʦʩʪʘʚʫ, ʧʦʢʘʟʘʪʝʣʷʤ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩ-

ʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʛʦʨʝʥʠʷ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, 

ʩʧʦʩʦʙʥʳʭ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʛʥʝʪʫʰʘʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʆʊɺ) ʣʦʢʘʣʠʟʦʚʘʪʴ ʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʣʶ-

ʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʦʞʘʨ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʩʪʨʫʢʪʫʨ ʜʣʷ ʢʦʤʧʦʟʠʪʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʬʫʥʢʮʠʝʡ ʧʘʤʷʪʠ ʠ ʣʦʛʠʢʠ. ʂ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʠ ʛʠʙʨʠʜ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʥʦʩʷʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ (ʋʅʉ) [4].  

ɺ ʧʨʦʮʝʩʩʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʟʘ ʩʯʝʪ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʥʝʢʦʚʘʣʝʥʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʣʠʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤʘʭ. ɼʣʷ ʩʠʩʪʝʤ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ, ʧʨʠʟʥʘʢʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠʥʠʮʠʠʨʫʶ-

                                                 
13É ʀʚʘʥʦʚ ɸ. ɺ., ʇʫʩʪʦʚʘʣʦʚ ʀ. ɸ., ʇʦʥʦʤʘʨʝʚ ɸ. ʅ., 2020 
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ʱʠʭ ʟʘʧʫʩʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʜʠʩʩʠʧʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

ɺ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʫʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʩʚʦʝʡ ʘʚʪʦʥʦʤʥʦʩʪʴʶ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʞʘ-

ʨʦʪʫʰʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʦʚʳʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʋʅʉ [5-8]. 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ 

ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʋʅʉ 

 

 

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʠʤ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥ-

ʥʦ ʯʘʩʪʦʪʥʦʛʦ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ (ʇʏʄʉ) [9]. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ. ʋʧʨʘʚʣʝʥʠʝ ʣʠʥʝʡ-

ʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ ʧʦʟʚʦʣʷʝʪ ʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʩʘʤʦʩʙʦʨʢʠ, ʘ ʪʘʢʞʝ 

ʩʦʨʙʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘʥʦʩʪʨʫʢʪʫʨ. 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ: 

1-ʚʳʩʦʩʢʦʚʦʣʴʪʥʳʡ ʙʣʦʢ;  

2-ʙʣʦʢ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ;  

3-ʙʣʦʢ ʤʦʜʫʣʷʮʠʠ; 4-ʙʣʦʢ ʢʦʥʪʨʦʣʷ; 

5-ʛʝʥʝʨʘʪʦʨ ʥʝʣʠʥʝʡʥʦ-ʠʩʢʘʞʝʥʥʦʛʦ 

ʩʠʛʥʘʣʘ 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʚʨʝʤʝʥʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ. 
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ʌɻɹʆʋ ɺʆ ɸʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  

 

ʊʈʋɹʏɸʊʓʁ ʇʓʃɽʆʉɸɼʀʊɽʃʔ ɼʃʗ ɺɿʈʓɺʆʇʆɾɸʈʆʆʇɸʉʅʓʍ ʇʈʆʀɿɺʆɼʉʊɺ 

 

ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ɼʣʷ ʘʩʧʠʨʘʮʠʠ ʧʦʪʦ-

ʢʦʚ ʦʪ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ, ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ, ʧʳʣʴ, ʛʦʨʶʯʘʷ ʧʳʣʴ, ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ, ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ. 

 

O. S. Kaliev, E. V. Romanyuk 

 

IMPRO VEMENT THE ASPIRATION SYSTEM FOR TECHNOLOGICAL OPERATIONS  

RELATED TO THE DECOMPOSITION OF FUEL DUST.  

 

The combustible dust collecting process is important for different production. The technological processes of mag-

nesium alloys metals machining is considered as example. The authors propose the design of dust collector and how it 

works. 
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ɹʦʨʴʙʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʦʨʶʯʝʡ ʧʳʣʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. ʇʳʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ (ʜʦʙʳʯʘ ʫʛʣʷ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ ʠ ʜʨ.), ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʦʛʥʝʫʧʦʨʥʳʝ ʠʟʜʝʣʠʷ, 

ʢʠʨʧʠʯ, ʮʝʤʝʥʪ), ʬʘʨʬʦʨʘ-ʬʘʷʥʩʦʚʳʡ, ʤʫʢʦʤʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʫʛʫʥʘ-ʤʝʜʥʦ-ʩʪʘʣʝʣʠʪʝʡʥʳʭ ʠ ʜʨʫʛʠʭ ʮʝ-

ʭʘʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʧʨʷʜʠʣʴʥʳʭ ʮʝʭʘʭ ʪʝʢ-

ʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

                                                 
14É ʂʘʣʠʝʚ ʆ. ʉ., ʈʦʤʘʥʶʢ ɽ. ɺ., 2020 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʠʟʦʰʣʦ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʨʳʚʦʚ ʠ ʧʦʞʘʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʶʯʝʡ ʧʳʣʠ. 29 ʘʧʨʝʣʷ 2013 ʛʦʜʘ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʠʟ-ʟʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʤʫʯʥʦʡ ʧʳʣʠ ʥʘ 

ʀʨʢʫʪʩʢʦʤ ʤʘʩʣʦʞʠʨʢʦʤʙʠʥʘʪʝ. ʏʝʪʚʝʨʦ ʯʝʣʦʚʝʢ ʧʦʩʪʨʘʜʘʣʦ. 

14 ʤʘʷ 2014 ʛʦʜʘ ʚ ʛʦʨʦʜʝ ʉʝʤʝʡ (ʂʘʟʘʭʩʪʘʥ) ʥʘ ʤʫʢʦʤʦʣʴʥʦ-ʢʦʤʙʠʢʦʨʤʦʚʦʤ ʢʦʤʙʠʥʘʪʝ ʧʨʦʠʟʦʰʝʣ ʩʠʣʴ-

ʥʳʡ ʚʟʨʳʚ ʟʝʨʥʦʚʦʡ ʧʳʣʠ. ʏʇ ʧʨʦʠʟʦʰʣʦ ʚ ʙʫʥʢʝʨʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʏʝʪʚʝʨʦ ʨʘʙʦʯʠʭ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʤʦʤʝʥʪ ʚʟʨʳ-

ʚʘ ʚ ʙʫʥʢʝʨʝ, ʧʦʣʫʯʠʣʠ ʩʝʨʴʝʟʥʳʝ ʫʚʝʯʴʷ ʦʪ ʦʛʥʷ. ʏʝʨʝʟ ʪʨʠ ʛʦʜʘ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʥʦʚʘ ʧʨʦʛʨʝʤʝʣ ʚʟʨʳʚ. 21 

ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ʥʘ ʨʘʙʦʯʝʡ ʙʘʰʥʝ ʵʣʝʚʘʪʦʨʝ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʟʝʨʥʦʚʦʡ ʧʳʣʠ. ɺʦ ʚʨʝʤʷ ʚʟʨʳʚʘ ʧʦʩʪʨʘʜʘʣ ʦʜʠʥ 

ʯʝʣʦʚʝʢ.  

2 ʘʚʛʫʩʪʘ 2014 ʛʦʜʘ ʚ ʛʦʨʦʜʝ ʂʫʥʴʰʘʥʴ (ʂʅʈ) ʚ ʮʝʭʝ ʧʦ ʧʦʣʠʨʦʚʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʠʩʢʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʦʡ ʢʦʤʧʘʥʠʠ çʏʞʫʥʞʫʥè ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ. ʇʨʠʯʠʥʦʡ ʏʇ ʤʦʛʣʦ ʩʪʘʣʦ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʚʟʚʝʰʝʥʥʦʡ ʚ ʚʦʟʜʫʭʝ ʧʳ-

ʣʠ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʛʠʙʣʦ 75 ʯʝʣʦʚʝʢ. 

15 ɸʚʛʫʩʪʘ 2014 ʛʦʜʘ ʥʘ ʵʣʝʚʘʪʦʨʝ çʂʦʰʦʢʪʦʥè (ʉʐɸ, ʰʪʘʪ ʆʛʘʡʦ) ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʢʫʢʫʨʫʟʥʦʡ ʧʳʣʠ. 

ʉʝʤʴ ʣʶʜʝʡ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʚʥʫʪʨʠ ʟʝʨʥʦʚʦʛʦ ʙʫʥʢʝʨʘ ʥʘ ʵʣʝʚʘʪʦʨʝ, ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ. 

21 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ʚ ʛ. ʊʦʨʝʮʢʝ ʥʘ ʫʯʘʩʪʢʝ ˉ  45 ʥʘ ʰʘʭʪʝ çʎʝʥʪʨʘʣʴʥʘʷè ɻʇ çʊʦʨʝʮʢʫʛʦʣʴè ʥʘ ʛʦʨʠʟʦʥ-

ʪʝ 1146 ʤʝʪʨʦʚ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʫʛʦʣʴʥʦʡ ʧʳʣʠ. ʆʜʠʥ ʰʘʭʪʝʨ ʧʦʣʫʯʠʣ ʧʝʨʝʣʦʤʳ ʨʝʙʝʨ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʧʨʠʤʝʨʦʚ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʳʣʝʚʳʝ ʚʟʨʳʚʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ʅʠ ʦʜʠʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʢʘʢ ʜʨʦʙʣʝʥʠʝ ʠ ʠʟʤʝʣʴʯʝʥʠʝ, ʥʘʧʳʣʝʥʠʝ, ʦʢʨʘʩʢʘ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʜʦʟʠʨʦʚʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʩʫʰʢʘ, ʢʦʪʦ-

ʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʦʙʨʘʱʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʳʣʴ ʥʘʥʦʩʠʪ ʦʛʨʦʤ-

ʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʧʦʩʦʙʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʨʨʦʟʠʠ ʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ, ʧʦʞʘʣʫʡ, ʩʘʤʦʡ ʥʝʛʘʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʳʣʠ ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʟʨʳʚʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʵʨʦʚʟʚʝʩʠ ʠ ʛʦʨʝʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʘʵʨʦʛʝʣʷ.  

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʳʣʝʡ ʷʚʣʷʝʪʩʷ ʧʳʣʴ ʩʧʣʘʚʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʛʥʠʡ. 

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʡ ʧʣʦʪʥʦ-

ʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʝʩ ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ, ʩʦʜʝʨʞʘʱʠʝ ʣʠʪʠʡ, ʠʤʝʶʪ ʧʣʦʪʥʦʩʪʴ 1,35-1,6 ʛ/ʩʤ ʢʫʙ. ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʠ ʭʦʨʦʰʝʤ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʣʘʚʳ ʤʘʛʥʠʷ ʭʠʤʠʯʝʩʢʠ ʫʩʪʦʡ-

ʯʠʚʳ ʚ ʱʝʣʦʯʘʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʣʘʭ, ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚʳʭ ʩʨʝʜʘʭ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʵʪʠ ʩʧʣʘʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʝʢʪʦʨʦʚ ʧʨʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʩʪʘʣʴʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʠ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʣʶʤʠʥʠʝʚʳʤʠ ʩʧʣʘʚʘʤʠ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʣʝʛʢʦʩʪʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʢʦʨʨʦʟʠʷ ʠ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʚ ʩʣʫʯʘʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʘʛʥʠʡ ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʝʟ ʩʤʘʟʦʯʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʤʘʩʝʣ (ʉʆɾ), 

ʦʧʘʩʥʦʩʪʴ ʚʟʨʳʚʦʚ ʤʘʛʥʠʝʚʦʡ ʧʳʣʠ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʤʘʛʥʠʡ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʚʩʫʭʫʶ.  

10 ʘʧʨʝʣʷ 2013 ʛʦʜʘ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʠ ʧʦʞʘʨ ʚ ʧʦʤʝʱʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ 

ʆɸʆ çʈʝʜʫʢʪʦʨ ʇʄè, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ ʛʠʙʝʣʠ ʜʚʫʭ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʠʤʝʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ ʠʟ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘ-

ʚʦʚ ʚ ʆɸʆ çʈʝʜʫʢʪʦʨ ʇʄè ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʫʯʘʩʪʢʝ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ ʠʟ 

ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ ʆɸʆ ʇʄɿ (ʟʘʧʳʣʝʥʥʦʩʪʴ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʨʘʩʪʦʯʥʦʛʦ ʩʪʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʷʪʳ ʥʘ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ ʠʟ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʩʦʜʝʨʞʠʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ 20 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ) ʫʩʪʘʨʝʚʰʘʷ ʦʙʱʝʦʙʤʝʥʥʘʷ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʥʝ 

ʩʧʨʘʚʣʷʣʘʩʴ ʩ ʚʳʚʝʜʝʥʠʝʤ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʧʳʣʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʧʳʣʠ ʚ ʚʦʟʜʫʭʝ ʠʣʠ ʚ ʩʠʩʪʝʤʝ ʚʦʟ-

ʜʫʭʦʚʦʜʦʚ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʠʣʠ ʚʟʨʳʚʘ, ʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʤʦʞʥʦʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʢʨ, ʪ.ʝ. ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʨʫʢʦʚʦ-

ʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʠ 

ʦʙʨʘʱʘʶʪʩʷ ʛʦʨʶʯʠʝ ʧʳʣʠ, ʷʚʣʷʝʪʩʷ ʦʙʫʩʪʨʦʡʩʪʚʦ ʠ ʛʨʘʤʦʪʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʘʩʧʠʨʘʮʠʠ ʠ ʧʨʘʚʠʣʴʥʳʡ 

ʧʦʜʙʦʨ ʧʳʣʝʫʣʦʚʠʪʝʣʷ. 

ʗʚʣʷʷʩʴ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʩʧʠʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʪʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʠʤʝʥʥʦ ʚ ʥʝʡ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʥʠʞʥʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʧʨʝʜʝʣʘ ʚʦʩʧʣʘʤʝʥʝ-

ʥʠʷ ʧʳʣʠ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʠʩʪʝʤʘʤ ʘʩʧʠʨʘʮʠʠ ʥʝʪ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʢʘ ʪʘ-

ʢʠʭ ʨʘʙʦʯʠʭ ʫʟʣʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʘʩʧʠʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʳʣʝʫʣʦʚʠʪʝʣʴ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʳ-

ʩʪʫʧʘʪʴ ʮʠʢʣʦʥ, ʦʩʘʜʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ, ʩʢʨʫʙʙʝʨ, ʬʠʣʴʪʨ, ʵʣʝʢʪʨʦʬʠʣʴʪʨ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʩʠʩʪʝʤʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʛʦ-

ʨʶʯʝʡ ʧʳʣʴʶ, ʧʨʠʤʝʥʷʶʪ ʮʠʢʣʦʥʳ ʠ ʬʠʣʴʪʨʳ, ʧʨʠʯʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʮʠʢʣʦʥʳ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʦʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʝʰʝʚʠʟʥʳ. 
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ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʚʳʙʦʨʝ ʧʳʣʝʫʣʦʚʠʪʝʣʷ ʜʣʷ ʘʩʧʠʨʘʮʠʠ ʧʦʪʦʢʦʚ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘ-

ʪʝʨʠʘʣʦʚ ʩʦ ʩʧʣʘʚʘʤʠ ʤʘʛʥʠʷ ʩʣʝʜʫʝʪ: 

1) ʋʯʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʧʳʣʝʫʣʦʚʠʪʝʣʷ. 

2) ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʳʣʝʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ ʢʨʦʤʝ ʧʳʣʠ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʘʵʨʦʟʦʣʴ ʉʆɾ ʠ ʚʦʜʦʨʦʜ. 

3) ʅʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ. 

ʉ ʫʯʝʪʦʤ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʦ ʚʳʙʨʘʪʴ ʘʧʧʘʨʘʪ ʠʟ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʉ ʫʯʝʪʦʤ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ï ʪʨʫʙʯʘʪʳʡ ʧʳʣʝʦʩʘʜʠʪʝʣʴ ï ʨʠʩ. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʪʨʫʙʯʘʪʦʛʦ 

ʧʳʣʝʦʩʘʜʠʪʝʣʷ: 

1, 2, 3, 4, 5, 6, 7,  

8 ï ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʝ 

ʜʠʩʢʠ; 9 ï ʚʭʦʜʥʦʡ 

ʧʘʪʨʫʙʦʢ; 10 - ʢʦʨʧʫʩ;  

11 ï ʧʘʪʨʫʙʦʢ  

ʚʳʭʦʜʘ ʦʯʠʱʝʥʥʦʛʦ ʛʘʟʘ;  

12, 13, 14, 15 ï ʪʨʫʙʢʠ 

 

 

 

ʊʨʫʙʯʘʪʳʡ ʧʳʣʝʦʩʘʜʠʪʝʣʴ ʚʢʣʶʯʘʝʪ: ʮʠʣʠʥʜʨʦʢʦʥʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʩ ʥʠʞʥʠʤ ʚʭʦʜʥʳʤ ʠ ʚʝʨʭʥʠʤ ʚʳʭʦʜʥʳʤ 

ʧʘʪʨʫʙʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʩʦʦʩʥʦ, ʫʢʨʝʧʣʝʥʥʳʝ ʚ ʢʦʨʧʫʩʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʜʠʩʢʦʚ, ʚ ʢʘʞʜʦʡ ʧʘʨʝ ʢʦʪʦʨʳʭ 

ʟʘʢʨʝʧʣʝʥʳ ʪʨʫʙʢʠ. 

ʊʨʫʙʯʘʪʳʡ ʧʳʣʝʦʩʘʜʠʪʝʣʴ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʧʳʣʝʥʥʳʡ ʛʘʟ, ʧʦʩʪʫʧʘʝʪ ʚ ʫʩʪʨʦʡʩʪʚʦ ʯʝʨʝʟ 

ʥʠʞʥʠʡ ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ 9, ʧʦʜʳʤʘʝʪʩʷ ʧʦ ʪʨʫʙʢʘʤ 12, 13, 14, 15, ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʚ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʜʠʩʢʘʭ 1, 2, 

3, 4, 5, 6, 7, 8. ɹʣʘʛʦʜʘʨʷ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʨʫʙʦʢ, ʫʢʨʝʧʣʝʥʥʳʭ ʚ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʧʘʨʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʜʠʩ-

ʢʦʚ, ʟʘʧʳʣʝʥʥʳʡ ʧʦʪʦʢ ʠʟʛʠʙʘʝʪʩʷ, ʯʘʩʪʠʮʳ ʧʳʣʠ ʘʢʪʠʚʥʦ ʩʦʫʜʘʨʷʶʪʩʷ ʩʦ ʩʪʝʥʢʘʤʠ ʪʨʫʙʦʢ ʠ ʜʨʫʛ ʜʨʫʛʦʤ, ʢʦʘʛʫ-

ʣʠʨʫʶʪ ʠ ʦʩʝʜʘʶʪ. ʇʦʩʣʝ ʯʝʛʦ ʦʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʚʝʨʭʥʠʡ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʳʣʝʫʣʦʚʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʚʘʝʤʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ, ʧʦʵʪʦʤʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʩʩʝʪʳ ʪʨʫʙʯʘʪʦʛʦ ʧʳʣʝʦʩʘʜʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʤʦʜʫʣʴʥʫʶ 

ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ (ʄʌʋ) [2, 3, 4]. ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʜʘʚʣʝʥʠʷ ʧʫʩʪʦʡ ʄʌʋ, ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʬʠʣʴʪʨʘ ʠ 

ʪʨʫʙʯʘʪʦʛʦ ʧʳʣʝʦʩʘʜʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʨʠʩ. 2. 

ʂʘʢ ʚʠʜʥʦ, ʦʙʱʠʡ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʥʠʞʘʝʪʩʷ, ʘ ʧʦʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ ʚ ʧʫʩʪʦʤ ʢʦʣʦʥʝ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 70 % 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ ʜʠʘʤʝʪʨʘ ʪʨʫʙʦʢ ʠ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʙʦʢ ʚ ʢʘʩʩʝʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʪʨʫʙʯʘʪʳʡ ʧʳʣʝʦʩʘʜʠʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʟʘ 

ʩʯʝʪ ʢʦʘʛʫʣʷʮʠʠ ʠ ʫʢʨʫʧʥʝʥʠʷ ʯʘʩʪʠʮ, ʩʵʢʦʥʦʤʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, ʫʚʝʣʠʯʠʪʴ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ ʚ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʩʠʩʪʝʤʘʭ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ. 
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1
ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

2
ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ɺʆʇʈʆʉʓ ʆɹɽʉʇɽʏɽʅʀʗ  ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʄɸʉʃʆʄɸɿʋʊʆɼʀɿɽʃʔʅʓʍ ʍʆɿʗʁʉʊɺ ʆɹʒɽʂʊʆɺ ɸʊʆʄʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʘʩʦʤʘʟʫʪʦʜʠʟʝʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʢʠ. ʆʩ-

ʥʦʚʥʘʷ ʮʝʣʴ  ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʩʦʩʪʦʠʪ ʚ  ʠʩʢʣʶʯʝʥʠʠ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘ-

ʨʦʚ, ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʠʩʢʣʶʯʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʩʣʦʤʘʟʫʪʦʜʠʟʝʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʙʲʝʢʪ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ. 
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E. A. Kalinin, M. A. Sergushov  

 

ISSUES OF FIRE SAFETY OF OIL AND GAS DIESEL FARMS AND NUCLEAR POWER FACILITIES  

 

The relevance of the topic under consideration is due to the fact that the fire safety of the oil-and-fuel economy of 

nuclear power facilities is directly related to improving the safety of power facilities. The main goal of the fire safety sys-

tem is to exclude the conditions for the occurrence of fires, the article presents ways to exclude the conditions for the for-

mation of a combustible environment. 

Key words: fire safety, oil and diesel fuel economy, nuclear power facility, causes of fires. 

 

 

ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ð ʵʪʦ ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʧʫʪʸʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ  ʧʨʠʤʝʥʷʝʪʩʷ ʮʝʧʥʘʷ 

ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʜʝʣʝʥʠʷ ʷʜʝʨ ʫʨʘʥʘ-235 ʣʠʙʦ ʧʣʫʪʦʥʠʷ. ʗʜʨʘ ʜʝʣʷʪʩʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʠʭ ʥʝʡʪʨʦʥʘ. ʅʝʡʪʨʦʥʳ 

ʜʝʣʝʥʠʷ ʠ ʦʩʢʦʣʢʠ ʜʝʣʝʥʠʷ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʦʩʢʦʣʢʦʚ ʩ ʜʨʫʛʠʤʠ ʘʪʦ-

ʤʘʤʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦ.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ɸʕʉ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʚ ɸʬʨʠʢʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ, ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʆʢʝʘʥʠʠ  ɸʕʉ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʄʠʨʦʚʦʡ ʣʠʜʝʨ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ  -ʉʐɸ,  ʥʦ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʷʜʝʨʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 20 % ʚ ʦʙʱʝʤ ʵʥʝʨʛʦʙʘʣʘʥʩʝ. ʄʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʧʦ ʜʦʣʝ ʚ ʦʙʱʝʡ ʚʳʨʘʙʦʪʢʝ ʷʚʣʷʝʪʩʷ 

ʌʨʘʥʮʠʷ (ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ), ʚ ʢʦʪʦʨʦʡ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʠʦ-

ʨʠʪʝʪʦʤ ð 77 %. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɸʕʉ ʤʠʨʘ ʚʦʟʨʘʩʪʘʣʦ ʝʞʝʛʦʜʥʦ ʥʘ 15-20% ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʢʠ. 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦ ʤʥʦ-

ʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦ-

ʨʘ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʘʚʘʨʠʡ, ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ: ʧʦ ʭʘʣʘʪʥʦʩʪʠ, ʥʝʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʠ, ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ, ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʅʝʜʦʦʮʝʥʢʘ ʵʪʦʛʦ ʬʘʢʪʘ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʯʨʝʟ-

ʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʫʧʥʳʭ) ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ.  

ʂʨʫʧʥʳʝ ʦʙʲʝʢʪʳ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠʤʝʶʪ ʤʘʩʣʦʤʘʟʫʪʦʜʠʟʝʣʴʥʳʝ ʭʦʟʷʡʩʪʚʘ (ʜʘʣʝʝ ʄʄɼʍ), ʧʦʞʘʨ ʠʣʠ 

ʘʚʘʨʠʷ ʚ ʵʪʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʩʧʦʩʦʙʝʥ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʦʛʨʦʤʥʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ, ʥʦ ʠ 

ʥʘʥʝʩʪʠ ʙʦʣʴʰʦʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨʳ ʥʝʩʢʦʣʴʢʠʭ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʠʤʝʥʥʦ ʚ  ʤʘʩʣʦʤʘʟʫʪʦʜʠʟʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 

ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ. ʅʘ ʂʘʣʠʥʠʥʩʢʦʡ ʘʪʦʤʥʦʡ  ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ ʟʘʜʳʤʣʝʥʠʝ ʧʨʠ ʪʝ-

ʩʪʦʚʦʤ ʧʫʩʢʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ 11 ʘʚʛʫʩʪʘ 2020 ʛʦʜʘ. ɺʦʟʛʦʨʘʥʠʝ ʙʳʣʦ ʣʦʢʘʣʠʟʦʚʘʥʦ ʥʘ ʧʣʦʱʘʜʠ 

ʜʚʘ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʘ. ɺ ʩʦʩʪʘʚ ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ ʚʭʦʜʷʪ ʯʝʪʳʨʝ ʵʥʝʨʛʦʙʣʦʢʘ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʘʢʪʦʨʘʤʠ 

ʤʦʱʥʦʩʪʴʶ 1000 ʤʝʛʘʚʘʪʪ ʢʘʞʜʳʡ.  

ʇʦʞʘʨʳ  ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʟʘ ʨʫʙʝʞʦʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʦʦʙʱʝʥʠʷʭ ʉʄʀ. ʊʘʢ ʚ 

ʘʤʝʨʠʢʘʥʩʢʦʤ ʰʪʘʪʝ ʂʘʣʠʬʦʨʥʠʷ ʩʛʦʨʝʣ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 7 ʤʘʨʪʘ 2016 ʛʦʜʘ, ʚʦʟʛʦʨʘʥʠʝ ʙʳʣʦ ʧʦʪʫʰʝʥʦ ʚ ʪʝʯʝʥʠʝ 

ʧʦʣʫʯʘʩʘ. ʅʘ ʖʞʥʦʫʢʨʘʠʥʩʢʦʡ ɸʕʉ 16 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʟʘʛʦʨʝʣʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʧʨʦʠʟʦʰʸʣ ʚʳʙʨʦʩ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʦʞʘʨʳ ʚ ʄʄɼʍ ʚʦʟʥʠʢʘʶʪ  ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʘʚʘʨʠʷʭ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʣʠʙʦ ʠʟ-ʟʘ ʚʦʩʧʣʘʤʝ-

ʥʝʥʠʷ ʠʟʦʣʷʮʠʠ. ʂ ʥʘʠʙʦʣʝʝ ʧʦʞʘʨʦʦʧʘʩʥʳʤ  ʦʪʥʦʩʷʪʩʷ ʤʘʩʣʷʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʨʝʘʢʪʦʨʳ ʠ ʢʦʥ-

ʜʝʥʩʘʪʦʨʳ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʟʘʛʦʨʘʥʠʷ ʚ ʤʘʩʣʷʥʳʭ  ʚʳʢʣʶʯʘʪʝʣʷʭ  ʩʣʫʞʠʪ ʧʝʨʝʢʨʳʪʠʝ ʤʝʞʜʫ ʧʨʦʭʦʜʥʳʤʠ 

ʠʟʦʣʷʪʦʨʘʤʠ ʚʥʫʪʨʠ ʚʳʢʣʶʯʘʪʝʣʷ ʣʠʙʦ ʤʝʞʜʫ ʠʟʦʣʷʪʦʨʦʤ ʠ ʢʦʨʧʫʩʦʤ. ɺ ʜʘʥʥʳʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʳ ʨʘʟʨʳʚ ʢʦʨʧʫ-

ʩʘ,  ʘ ʪʘʢʞʝ ʝʛʦ ʧʨʦʛʘʨ ʠ ʨʘʟʣʠʚ ʛʦʨʷʱʝʛʦ ʤʘʩʣʘ. ʀʥʦʛʜʘ ʧʨʠ  ʩʠʣʴʥʦʤ ʨʘʟʨʳʚʝ ʢʦʨʧʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʩʨʳʚ ʜʚʝʨʠ 

ʢʘʤʝʨʳ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʛʦʨʝʥʠʝ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʧʦ ʩʝʢʮʠʠ ʠ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʤʫ ʟʜʘʥʠʶ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʚ ʜʨʫʛʠʭ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʘʧʧʘʨʘʪʘʭ ʘʥʘʣʦʛʠʯʥʳ. ɼʣʷ ʧʦʞʘʨʦʚ ʚ ʄʄɼʍ  

ʩʚʦʡʩʪʚʝʥʥʘ ʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʟʘʜʳʤʣʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʢʘʤʝʨ, ʢʦʨʠʜʦʨʦʚ ʠ ʚʳʩʦʢʦʡ ʜʳ-

ʤʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠʟʦʣʷʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ.  ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʟʘʜʳʤʣʝʥʠʝ ʩʤʝʞ-

ʥʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʇʦʞʘʨʳ ʩ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ  ʚʦʟʤʦʞʥʳ ʚ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʢʦʪʝʣʴʥʳʭ 

ʮʝʭʦʚ,  ʧʦʪʦʤʫ ʯʪʦ ʟʜʝʩʴ  ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʭʩʷ 

ʪʦʧʣʠʚ ʷʚʣʷʝʪʩʷ ʤʘʟʫʪ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ ʥʝʩʪʘ-

ʙʠʣʴʥʳ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʤʘʟʫʪʦʧʨʦʚʦʜʘʭ ʠ ʦʩʦʙʝʥʥʦ ʚ ʤʘʟʫʪʦʭʨʘʥʠʣʠʱʘʭ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʟʫʪʘ 

ʧʦʩʪʝʧʝʥʥʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʘ ʩʪʝʥʢʘʭ ʩʤʦʣʠʩʪʳʝ ʠ ʢʦʢʩʦʦʙʨʘʟʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʝʩʷ ʫʜʘʣʝʥʠʶ. 

ʇʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʨʝʟʢʠ ʠ ʩʚʘʨʢʠ ʤʝʪʘʣʣʦʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʵʪʦʤ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʦʚ ʷʚʣʷʶʪʩʷ ʚʝʨʦʷʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʞʠʛʘʥʠʷ ʤʘʟʫʪʘ ʧʨʠ ʝʛʦ ʪʨʘʥʩʧʦʨʪʝ, ʭʨʘʥʝʥʠʠ ʠ ʧʝ-

ʨʝʛʨʫʟʢʝ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
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ʇʦʞʘʨʳ ʚ ʄʄɼʍ  ʪʘʢʞʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠ ʨʘʟʨʳʚʝ ʤʘʩʣʷʥʦʡ ʩʠʩʪʝʤʳ ʛʝʥʝʨʘʪʦʨʘ, 

ʚʟʨʳʚʘʭ ʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ɺ  ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʦʩʥʦʚʥʳʤ ʦʯʘʛʦʤ ʛʦʨʝʥʠʷ  ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʚʰʝʝʩʷ ʠ 

ʚʳʪʝʢʘʶʱʝʝ ʤʘʩʣʦ. ɺ ʩʣʦʞʥʳʝ ʧʦʞʘʨʳ  ʩʧʦʩʦʙʥʳ ʧʨʝʚʨʘʪʠʪʴʩʷ ʟʘʛʦʨʘʥʠʷ ʦʙʤʦʪʢʠ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʟʜʥʦ ʧʨʠʥʷʪʳʭ ʤʝʨʘʭ ʪʫʰʝʥʠʷ. ɺʦʩʧʣʘʤʝʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʧʨʠ ʝʛʦ ʫʪʝʯʢʝ ʠʟ ʩʠʩʪʝʤʳ ʚʦʜʦʨʦʜʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʩʧʦʩʦʙʥʦ  ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʞʘʨʘ ʥʘ ʦʙʤʦʪʢʫ, ʢʘʙʝʣʠ, ʩʠʩʪʝʤʫ ʩʤʘʟʢʠ. ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʟʘʩʪʘʚʣʷʝʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʩʪʦʷʥʥʦ ʠʩʢʘʪʴ ʥʦʚʳʝ, ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ, ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʸʡ 5 çʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳè ʌɿ ˉ 123 ʦʪ 

22.07.2008  çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʟʘ-

ʱʠʪʳ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʂ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʦʪʥʦʩʠʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʦʞʘʨʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʠ ʟʘʱʠʪʳ ʠʤʫʱʝʩʪʚʘ ʧʨʠ ʧʦʞʘʨʝ. ɺ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ  ʚʭʦʜʠʪ  ʩʠʩʪʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ, ʩʠʩʪʝʤʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠ-

ʪʳ, ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1].  

 .. ʈʫʢʦʚʦʜʠʪʝʣʴ ɸʕʉ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʠʩʪʝʤʦʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝʩʝʪ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ,   

ʧʨʠ ʢʦʪʦʨʳʭ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ  ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ 

ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ  ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ ʠʣʠ 

ʠʩʢʣʶʯʝʥʠʝʤ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʦʨʶʯʝʡ ʩʨʝʜʝ ʣʠʙʦ ʚʥʝʩʝʥʠʷ ʚ ʥʝʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ. 

ʉʧʦʩʦʙʳ ʠʩʢʣʶʯʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ  ʧʝʨʝʯʠʩʣʠʤ ʩʣʝʜʫʶʱʠʝ: 

1)  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

2) ʦʛʨʘʥʠʯʝʥʠʝ ʤʘʩʩʳ ʠ (ʠʣʠ) ʦʙʲʝʤʘ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

3)  ʧʨʠʤʝʥʝʥʠʝ  ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʟʤʝʱʝʥʠʷ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ  ʢʦʪʦʨʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʨʶʯʝʡ ʩʨʝʜʳ; 

4) ʠʟʦʣʷʮʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ; 

5) ʧʦʜʜʝʨʞʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʨʝʜʝ ʦʢʠʩʣʠʪʝʣʷ ʠ (ʠʣʠ) ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ; 

6) ʧʦʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʠʩʣʠʪʝʣʷ ʚ ʛʦʨʶʯʝʡ ʩʨʝʜʝ ʚ ʟʘʱʠʱʘʝʤʦʤ ʦʙʲʝʤʝ; 

7) ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʩʨʝʜʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʤʝʥʠ ʠʩʢʣʶʯʘʝʪʩʷ; 

8) ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʱʝʥʠʝʤ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ; 

9) ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʠʷʭ ʣʠʙʦ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ; 

10)  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ ʚʳʭʦʜ ʛʦʨʶ-

ʯʠʭ ʚʝʱʝʩʪʚ ʚ ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ  ʫʩʪʨʦʡʩʪʚ, ʠʩʢʣʶʯʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ ʛʦʨʶʯʝʡ ʩʨʝʜʳ; 

11) ʫʜʘʣʝʥʠʝ ʠʟ ʧʦʤʝʱʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʣʦʞʝʥʠʡ ʧʳʣʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʮʝʣʦʤ, ʠ ʥʘ ʦʙʲʝʢʪʘʭ ʄʄɼʍ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʘ ʧʨʠʯʠʥʷʝʤʳʡ ʠʤʠ ʫʱʝʨʙ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʝʩʣʠ ʥʘ ʦʙʲʝʢʪʝ ʙʫʜʫʪ ʩʦʙʣʶ-

ʜʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ,  ʘ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʙʫʜʝʪ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʨʠ ʠʭ ʣʠʢʚʠʜʘʮʠʠ. 
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TO THE QUESTION OF THE FIRE -FIGHTING CONDITION OF MEDICAL INSTITUTIONS  

WITH HOSPITALS LOCATED IN BUILDINGS OF III -V DEGREES OF FIRE RESISTANCE 

 

The article discusses the possibility of timely and safe evacuation in the event of a fire from medical institutions 

with a hospital located in buildings of III-V degrees of fire resistance. 
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ʄʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʩʦ ʩʪʘʮʠʦʥʘʨʦʤ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʤʘʩʩʦʚʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. ʀʭ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʠʭ ʢʦʥʪʠʥʛʝʥʪ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʞʜʘʥʝ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʪʷʞʝʣʦʙʦʣʴʥʳʝ ʠ ʜʝʪʠ. 

ʀ ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʫ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʞʘʨʦʚ ʩʘʤʳʤʠ ʥʝʙʣʘʛʦ-

ʧʦʣʫʯʥʳʤʠ ʠʟ ʥʠʭ ʚ ʧʣʘʥʝ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʞʘʨʦʚ ʷʚʣʷʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʩʦ ʩʪʘʮʠʦʥʘʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʟʜʘʥʠʷʭ III-V ʩʪʝʧʝʥʝʡ ʦʛʥʝʩʪʦʡʢʦʩʪʠ [6]. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʩʪʨʦʝʥʳ ʚ 1920-1991 ʛʦʜʘʭ XX ʚʝʢʘ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʳ ʠʟ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʠʤʝʣʠ ʠʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʧʦʩʪʨʦʝʥʦ ʥʦʚʳʭ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʟʜʘʥʠʡ. ʂʦʥʩʪʨʫʢ-

ʪʠʚʥʳʝ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʠʭ ʟʜʘʥʠʡ ʥʝ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʩʪʘʥʜʘʨʪʳ ʣʝʯʝʥʠʷ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʩʝʛʦʜʥʷ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʳ ʥʝ ʤʦʛʣʠ ʧʨʝʜʫ-

ʩʤʦʪʨʝʪʴ ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʰʘʛʥʝʪ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ 

ʨʝʰʝʥʠʡ, ʙʝʟ ʟʘʤʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳʝ ʥʝ ʤʦʞʝʪ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʩʠ-

ʪʫʘʮʠʶ ʩ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʋʩʪʘʥʦʚʢʘ ʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʵʥʝʨʛʦ ʠ ʥʘʫʢʦʝʤʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʟʜʘʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʚ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʳʝ ʦʪʩʝʢʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ. 

ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʚʦʜʠʤʘʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴ-

ʰʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʥʝʛʦ ʠ ʤʣʘʜʰʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʝʨʠʝʡ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦ-

ʨʳʭ ʠʟʣʦʞʝʥʳ ʚ ʩʪʘʪʴʝ çʆʮʝʥʢʘ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʜʠʢʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʝʨʩʦʥʘʣʘ ʙʦʣʴʥʠʮè [4]. 

ʅʘʣʠʯʠʝ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʦ ʩʪʘʮʠʦʥʘʨʘʤʠ ʜʝʪʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʙʱʠʡ ʧʨʦʮʝʩʩ ʵʚʘʢʫʘʮʠʠ. ɼʝʪʠ ʠʤʝʶʪ ʩʚʦʠ, ʦʪʣʠʯʥʳʝ ʦʪ ʚʟʨʦʩʣʳʭ ʠ ʝʱʝ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʥʳʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʳ ʚʩʝʛʦ ʣʠʰʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ[1,2,5]. ɺʩʝ ʦʥʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʫ ʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʢʘ ʦʪʣʠʯʥʘ ʦʪ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʫ ʜʝ-

ʪʝʡ ʦʙʳʯʥʦ ʥʝ ʠʤʝʝʪʩʷ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ. 

ʌʘʢʪʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʘʪʫʨʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʥʘʫʢ ɼ.ɸ. ʉʘʤʦʰʠʥʳʤ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ çʂ ʚʦʧʨʦʩʫ ʦ ʛʨʫʧʧʘʭ ʤʦʙʠʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʜʝʣʝʥʠʡ ʛʦʨʦʜʩʢʠʭ ʙʦʣʴʥʠʮè. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʥʦʩʢʝ ʧʘʮʠʝʥʪʘ ʚʝʩʦʤ ʜʦ 60 ʢʛ ʞʝʥʱʠʥʘʤʠ 

ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʥʦʩʢʠ ʧʦ ʣʝʩʪʥʠʮʝ, ʢʨʦʤʝ ʪʦʛʦ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʷʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʪʦʤʣʝʥʠʷ ʤʳʰʮ ʨʫʢ, ʥʦʩʠʣʢʠ ʩ ʧʘʮʠʝʥʪʦʤ ʤʦʛʫʪ ʚʳʧʘʩʪʴ. ʇʘʮʠʝʥʪʦʚ ʚʝʩʦʤ 

90 ʠ ʙʦʣʝʝ ʢʠʣʦʛʨʘʤʤʦʚ ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʥʝʩʪʠ ʣʠʰʴ ʥʘ ʢʦʨʦʪʢʦʝ ʨʘʩʩʪʦʷʥʠʷ, ʩ ʨʝʘʣʴʥʳʤ ʨʠʩʢʦʤ ʧʦʣʫʯʝʥʠʷ ʧʘ-

ʮʠʝʥʪʦʤ ʪʨʘʚʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʥʦʩʠʣʦʢ ʠʟ ʨʫʢ [3]. 
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ, ʚʦʟʨʘʩʪ ʜʝʞʫʨʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʫʢʘʟʘʥ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʧʦʨʪʠʚʥʫʶ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʜʘʣʝʢʘ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʦʧʘʩʝʥʠʷ ʚ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫʩʧʝʰʥʦʡ ʵʚʘʢʫʘʮʠʠ ʠ ʩʧʘʩʝʥʠʷ ʧʘʮʠʝʥʪʦʚ (ʯʪʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʪʷʞʝʣʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʡ), ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʟʣʝʯʝʥʠʠ ʩʠʣʘʤʠ ʜʝʞʫʨʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʶʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʦʙʠʣʴʥʦʩʪʠ ʠʟ ʟʜʘʥʠʡ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʦ ʩʪʘʮʠʦʥʘʨʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʵʚʘʢʫʘʮʠʠ ʠ ʩʧʘʩʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ.  
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ɺ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʪʁʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ 
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ʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʮʝʭ, ʧʨʝʜʧʨʠʷʪʠʝ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʠ ʠʭ 
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A. E. Kirilov, K. A. Chernyy 

 

ASSESSMENT OF THE PROBABILITY OF PERSONNEL EVACUATION  

FROM THE ENGINE ROOM OF THE COMPRESSOR SHOP 

 

The article describes the experience of using different models for the probability of personnel evacuation from the 

engine room. One of it is used in regulatory documents in the field of fire safety, the other model is a new scientific devel-

opment based on the methodology of safety assessment in systems of various levels: workplace, workshop, enterprise. The 

results of the experiment and their brief analysis are presented. 

Key words: Evacuation, probability of evacuation, escape routes, fire safety. 

 

 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1,2] ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʳʤ 

ʧʫʪʷʤ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʠ ʧʦʞʘʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 
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ʛʜʝ ʈʕʇ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʧʫʪʷʤ; Űʙʣ ï ʚʨʝʤʷ ʙʣʦʢʠʨʦʚʘʥʠʷ ʵʚʘʢʫʘʮʠʦʥʥʳʭ 

ʧʫʪʝʡ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ ʠʣʠ ʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʩ; tʨ ï ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʧʝʨ-

ʩʦʥʘʣʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʩ; Űʥ ɻï ʚʨʝʤʷ ʥʘʯʘʣʘ ʵʚʘʢʫʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʩ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠʟ ʟʜʘʥʠʷ ʈʕ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ 

 

( )( ),111 ʜʚʕʇʕ ʈʈʈ -Ö--=                                                                  (2) 

 

ʛʜʝ ʈʜʚ ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʣʶʜʝʡ ʠʟ ʟʜʘʥʠʷ ʯʝʨʝʟ ʘʚʘʨʠʡʥʳʡ ʠʣʠ ʜʨʫʛʦʡ ʚʳʭʦʜ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

0,03 ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ, ʠʣʠ 0,001 ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ. 

ɺʝʣʠʯʠʥʘ Űʙʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʞʘʨʘ ʠʥʪʝʛʨʘʣʴʥʳʤ, ʟʦʥʥʳʤ ʠ ʧʦʣʝʚʳʤ ʤʝʪʦʜʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʱʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ, ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ. ɺʝʣʠʯʠʥʘ tʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʤʦʜʝʣʠ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ ʦʜʥʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʘʨʘʤʝʪʨ Űʥʵ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ (ʉʆʋʕ) ʩ 

ʫʯʝʪʦʤ ʝʝ ʠʥʝʨʮʠʦʥʥʦʩʪʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʉʆʋʕ ʚʝʣʠʯʠʥʘ Űʥʵ  ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 30 ʩʝʢʫʥʜ ʜʣʷ ʵʪʘʞʘ ʧʦʞʘʨʘ, 

120 ʩʝʢʫʥʜ ʜʣʷ ʚʳʰʝʣʝʞʘʱʠʭ ʵʪʘʞʝʡ. ɼʣʷ ʟʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʧʦʞʘʨ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʥʠʭ ʣʶʜʴʤʠ, ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʚʝʣʠʯʠʥʫ Űʥ ɻʨʘʚʥʦʡ ʥʫʣʶ. 

ɺʳʨʘʞʝʥʠʝ (1) ʠ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʫʢʘʟʘʥʥʳʭ ʚ ʥʝʤ ʧʘʨʘʤʝʪʨʦʚ ʥʦʨʤʠʨʦʚʘʥʳ ʚ [1] ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʝʜʩʪʘʚʠʤ ʦʪʜʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ (1) ʧʨʠ ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʮʝʭʘ ʠʟ ʧʦʤʝʱʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʇʨʠʤʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: Űʙʣ ï 36,16 ʩ (ʨʘʩʯʝʪ ʧʨʦʠʟʚʝʜʝʥ ʟʦʥʥʦʡ ʤʦʜʝ-

ʣʴʶ ʧʦʞʘʨʘ); ʧʝʨʩʦʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʩʝʢʘʭ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ɻʊɼ), ʚ ʚʦʟʜʫʭʦʟʘʙʦʨʥʦʡ ʢʘʤʝʨʝ (ɺɿʂ) ʠ ʥʘ 

ʧʣʦʱʘʜʢʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ (ʇʀ); ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʉʆʋʕ ʨʘʚʥʦ 4,1 ʩ (ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ). ʌʦʪʦʛʨʘʬʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʠ ʚ ʤʘʰʠʥʥʦʤ ʟʘʣʝ ʠ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʵʚʘʢʫʘ-

ʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1 ʠ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 

 
 

ʈʠʩ. 1.  ʆʙʦʟʥʘʯʝʥʠʷ: ʈʄ ï ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʧʝʨʩʦʥʘʣʘ 

  



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 
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ʈʠʩ. 2.  ʆʙʦʟʥʘʯʝʥʠʷ: ʋʕ ï ʫʯʘʩʪʦʢ ʵʚʘʢʫʘʮʠʠ; l, b ï ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʋʕ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤ; 

Nʯʝʣ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʋʕ 

 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʈʕ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ (1) ʠ (2) 

 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʚʘʢʫʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʮʝʭʘ ʧʦ ʵʚʘʢʫʘʮʠ-

ʦʥʥʳʤ ʧʫʪʷʤ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʵʚʘʢʫʘʮʠʠ ʠʟ ʟʜʘʥʠʷ ʮʝʭʘ ʙʫʜʫʪ ʫʩʧʝʰʥʳʤʠ. 

ʇʨʦʚʝʜʝʤ ʧʦʜʦʙʥʳʡ ʤʦʜʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʠʩʧʦʣʴʟʫʷ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ ʧʝʨʩʦʥʘ-

ʣʘ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʩʪʘʪʴʝ [3]. ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʠ [3] ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʧʫʪʠ bʵʧi  
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ʇʫʪʴ ʵʚʘʢʫʘʮʠʠ 
ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ 

ʵʚʘʢʫʘʮʠʠ, ʩ 

ɺʝʨʦʷʪʥʦʩʪʴ 

 ʵʚʘʢʫʘʮʠʠ ʧʦ ʕʇ 

ʋʕ1 ­ ʋʕ 2 ­ ʋʕ 3 ­ ʋʕ 4 ­ ʋʕ 5 ­ ʋʕ 6 19,5  

ʈɻ ʧ = 0,999 

ʈɻ = 0,999 

 

ʋʕ 8 ­ ʋʕ 9 ­ ʋʕ 10 ­ ʋʕ 11 ­ ʋʕ 6 18,8 

ʋʕ 11 ­ ʋʕ 6 9,3 
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ʛʜʝ tʕi ï ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʧʦ i-ʤʫ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, ʩ;  CUi  ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʝʯʝʥʠʷ ʫʩʝʯʝʥʥʦʛʦ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʦʙʳʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʣʫʯʘʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ 

ʧʦ i-ʤʫ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ; Uʕi ï ʧʘʨʘʤʝʪʨ ʩʦʙʳʪʠʷ ʩʣʫʯʘʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʧʦ i-ʤʫ ʧʫʪʠ 

ʵʚʘʢʫʘʮʠʠ ; MUi ʠ ůUi ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ Uʕi,; PUi ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ Uʕi. ɺʝʣʠʯʠʥʳ CUi Uʕi MUi ůUi  ʠʟʤʝʨʷʶʪʩʷ ʚ ʩʝʢʫʥʜʘʭ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʚʝʣʠʯʠʥʳ bʵʧi ʩʣʝʜʫʶʱʘʷ: ʝʩʣʠ bʵʧi 

>0, ʪʦ ʵʚʘʢʫʘʮʠʦʥʥʳʡ ʧʫʪʴ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʵʚʘʢʫʘʮʠʶ ʨʘʙʦʪʥʠʢʦʚ; ʝʩʣʠ ʞʝ bʵʧi Ò 0, ʪʦ ʵʚʘʢʫʘʮʠʦʥʥʳʡ 

ʧʫʪʴ ʥʝ ʦʙʝʩʧʝʯʠʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʵʚʘʢʫʘʮʠʶ ʨʘʙʦʪʥʠʢʦʚ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʮʝʥʢʘ ʚʝ-

ʣʠʯʠʥʳ bʵʧi ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [3] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʕɺʄ. 

ʂ ʪʠʧʦʚʳʤ Uʕi ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ: 1) ʜʚʠʞʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʚʥʫʪʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʘʤʢʥʫʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʦʪʩʝʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ; 2) ʩʧʫʩʢ ʩ ʪʘʢʝʣʘʞʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʧʦʜʤʘʱʠʚʘʥʠʷ; 3) 

ʩʧʫʩʢ ʩ ʢʘʙʠʥ ʠ ʧʣʦʱʘʜʦʢ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ; 4) ʩʧʘʩʘʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ; 5) ʦʧʝʨʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʧʨʝʜʧʨʠʥʷʪʳʝ ʧʝʨʩʦʥʘʣʦʤ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʞʘʨʘ (ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʙʨʦʩ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʚʘ-

ʨʠʡʥʳʝ ʝʤʢʦʩʪʠ ʠʣʠ ʘʪʤʦʩʬʝʨʫ, ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ ʟʘʧʫʩʢ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʜʨ.). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ (3) ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʥʦʩʠʪʝʣʴʥʦ MUi ʠ ůUi, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʪʦʣʴʢʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʨʘʙʦʪʥʠʢ ʚʦ ʚʨʝʤʷ ʚ ʵʚʘʢʫʘʮʠʠ ʦʢʘʟʘʣʩʷ ʚʥʫʪʨʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʨʝʟʝʨʚʫʘʨʘ ʠʣʠ ʚ ʢʘʙʠʥʝ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʡ ʠ ʙʦʣʝʝ ʪʦʛʦ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ ʥʝʚʦʟʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʢʦʥʢʨʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ, 

ʢʦʪʦʨʫʶ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʦʜʝʣʠ (1). ʆʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʬʘʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʠʩʘʥʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʚʠʜʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʚ ʤʦʜʝʣʠ (3). ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʵʪʦ ʷʚʣʝʥʠʝ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʢʘʯʦʢ ʥʘ ʢʨʠʚʦʡ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠʟ 

ʧʦʤʝʱʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢʠʝ, ʩʣʫʯʘʡʥʳʝ ʠ çʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝè ʩʢʘʯʢʠ ʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʯʪʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʈʕʇ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʤʦʜʝʣʴ (1). 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘ-

ʮʠʠ ʨʘʙʦʪʥʠʢʦʚ: 
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ʛʜʝ Nʵʧi (bʵʧi Ò 0) ï ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʧʨʠ ʢʦʪʦʨʳʭ i-ʳʝ ʵʚʘʢʫʘʮʠʦʥʥʳʝ ʧʫʪʠ ʥʝ ʦʪʚʝʯʘʣʠ ʫʩʣʦʚʠʷʤ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ bʵʧ Ò 0 [3]; Nʵʧ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʭʦʜʝ ʦʧʳʪʘ; ʂʛi ī ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʦʪʦʚʥʦʩʪʠ i-ʦʡ ʩʠʩʪʝʤʳ (ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ) ʟʘʱʠʪʳ, ʬʫʥʢʮʠʝʡ ʢʦʪʦʨʦʡ (ʢʦʪʦʨʦʛʦ) ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʵʚʘʢʫʘʮʠʠ (ʩʠʩʪʝʤʘ ʜʳʤʦʫʜʘʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʩʠʩʪʝʤʘ ʨʝʯʝʚʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʠ ʜʨ.). ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʂʛi  ʧʨʠʚʝʜʝʥʳ ʚ [4]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʤʦʜʝʣʠ (3) ʚʝʣʠʯʠʥʳ tʵʧi ʠ Űʥ ɻʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʳʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʚ (1). ɺʝʣʠʯʠ-

ʥʘ tʵʧi ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʦʡ ʵʚʘʢʫʘʮʠʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲ-

ʝʢʪʝ. ɽʩʣʠ tʵʧi ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟʤʦʞʥʦ (ʠʟ ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʚ ʚʠʜʫ 

ʦʩʦʙʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ), ʪʦ tʵʧi ʨʘʩʩʯʠʪʘʥʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʚ ʧʦ-

ʪʦʢʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʤ ʥʦʨʤʠʨʦʚʘʥʠʠ. ɺʝʣʠʯʠʥʘ Űʥ,ɻ ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 

,95,0ʧʨʠŰ ʛ(ʩʦʫʵ)ʦʜʧʨʨʨʩʦʫʵʥʵ ²+++= K,tttt                                                   (5) 

 

ʛʜʝ tʩʦʫʵ ī ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ (ʉʆʋʕ) ʩ ʫʯʝʪʦʤ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʡ 

ʠʥʝʨʮʠʦʥʥʦʩʪʠ, ʪʘʢ ʠ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ (ʋʇɸ), ʩ ʢʦʪʦʨʦʡ ʉʆʋʕ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʚʷʟʘʥʘ; tʨ.ʨ ī ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʨʘʙʦʪʥʠʢʘ ʥʘ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʉʆʋʕ (ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ [3]); tʧ.ʨ ī ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʨʘʙʦʪʥʠʢʦʤ ʦ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʷʭ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ ʦʪ ʉʆʋʕ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ tʨ.ʨ); tʦ.ʜ ī ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʳʭ 

ʜʝʡʩʪʚʠʡ (ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʦʩʪʘʥʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʚʘʨʠʡʥʳʡ 

ʩʙʨʦʩ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʚʘʨʠʡʥʳʝ ʝʤʢʦʩʪʠ, ʟʘʧʫʩʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʩʧʘʩʝʥʠʝ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʠ ʜʨ. ), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʭʦʜʝ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʦʙʲʝʢʪʝ;  

Kʛ
ʉʆʋʕ

 ī ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʉʆʋʕ. ʇʘʨʘʤʝʪʨ tʩʦʫʵ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʉʆʋʕ 

ʠ ʋʇɸ ʠʣʠ ʞʝ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʧʨʦʝʢʪ, ʧʘʩʧʦʨʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʧ.). ɺʩʝ ʩʣʘʛʘʝʤʳʝ, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ (5), ʠʟʤʝʨʷʶʪʩʷ ʚ ʩʝʢʫʥʜʘʭ. 

ʇʨʠʤʝʥʠʤ ʧʦʢʘʟʘʪʝʣʴ (3) ʠ ʤʦʜʝʣʴ (4) ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʮʝʭʘ 

ʠʟ ʧʦʤʝʱʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʵʪʘʧʦʤ 

ʵʚʘʢʫʘʮʠʠ ʩʪʘʥʝʪ ʜʚʠʞʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚʥʫʪʨʠ ʦʪʩʝʢʦʚ ɻʊɼ. ʇʨʠʤʝʤ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʟʘ Uʕ. ɿʥʘʯʝʥʠʷ MUi ʠ ůUi 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʠʚʝʜʝʥʳ ʚ [5]. ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʧʨʘʚʠʣʫ ʏʝʙʳʰʝʚʘ [2] ʠ ʩʦʩʪʘʚʠʣʦ 24 921 ʥʘ ʦʜʠʥ ʵʚʘʢʫʘʮʠʦʥʥʳʡ ʧʫʪʴ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘ-
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ʮʠʡ ʩʦʩʪʘʚʠʣʦ 99 684 ʮʠʢʣʦʚ. ɺʝʣʠʯʠʥʘ PU  ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 1, ʪ.ʝ. ʨʘʙʦʪʥʠʢʠ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʙʦ-

ʯʠʭ ʤʝʩʪʘʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʝʯʝʥʠʷ ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ (3) ʢʘʞʜʦʛʦ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʧʫʪʠ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 

CU = 1,0028 [2]. ɺʳʨʘʞʝʥʠʝ 
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ʛ,1 ʧʨʠʤʝʤ ʨʘʚʥʳʤ 0,987. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʈʕ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ (3) ʠ (4) 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʈʘʙʦʯʠʝ ʤʝʩʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʠʣʦʩʴ 

ʫʩʣʦʚʠʝ bʵʧ Ò 0 

ʈʄ 1 ʈʄ 2 ʈʄ 3 ʈʄ 4 

92 13124 264 0 

ɺʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʠʟ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʈʕ = 0,867 

 

ʈʘʟʣʠʯʠʝ, ʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ 

ʈɻ , ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ (1) ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ 

ʧʨʠ ʧʦʞʘʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʩʠʛʥʘʣ ʉʆʋʕ, ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, (1) ʥʝ 

ʩʦʜʝʨʞʠʪ ʦʪʜʝʣʴʥʦʛʦ ʩʧʝʮʠʬʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʚ ʥʝʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʨʘʩ-

ʩʤʦʪʨʝʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʦʪʩʝʢʦʚ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʩʧʫʩʢ ʩ ʧʣʦʱʘʜʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʨʘʥʦʚʦʛʦ ʧʫʪʠ (ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ). 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʜʝʣʴ 

(5) ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʚʝʣʠʯʠʥʫ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠʭ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʠ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʦʧʠʩʳʚʘʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʵʚʘʢʫʘʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ (5) ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʧʨʦʛʥʦʟʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʩʧʝʮʠʬʠʯʥʳʭ 

ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʚʝʣʠʯʠʥʫ ʚʨʝʤʝʥʠ ʵʚʘ-

ʢʫʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʥʝʩʪʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʣʶʜʝʡ ʚ ʥʝʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʇʈʆɼʋʂʊʆɺ ɻʆʈɽʅʀʗ 

ɺɼʆʃʔ ɺɽʈʊʀʂɸʃʔʅʆɻʆ ʌɸʉɸɼɸ  

 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʚʜʦʣʴ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝ-

ʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʧʦ ʬʘʩʘʜʫ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʠ ʟʘʜʳʤʣʝʥʠ ̫

ʧʝʨʝʭʦʜʦʚ ʯʝʨʝʟ ʚʦʟʜʫʰʥʫʶ ʟʦʥʫ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚʦ ʚʥʝʰʥʠʭ ʦʛʨʘʞʜʝʥʠʷʭ ʥʘʨʫʞʥʦʡ ʚʦʟʜʫʰʥʦʡ ʟʦʥʳ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ ʜʦʣʞʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʘʩʯʝʪʘʤʠ.  
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MODELING OF THE SPRE AD OF COMBUSTION PRODUCTS ALONG THE VERT ICAL FACADE  

 

The features of the spread of fire along the facades of buildings are considered. The results of field modeling of 

the spread of combustion products along the facade of a multi-storey residential building and smoke from passages through 

the air zone of stairwells are presented. It is noted that the device of various decorative elements in the external fences of 

the external air zone of stairwells should be confirmed by calculations. 

Key words: fire, fire simulation, facades, smoke, stairwells 

 

 

ʇʦʞʘʨʳ ʥʘʨʫʞʥʳʭ ʬʘʩʘʜʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʟʜʘʶʪ ʚʳʩʦʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ (ʜʘʣʝʝ ï ʆʌʇ) ʜʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʘʢʠʭ ʟʜʘʥʠʷʭ [1]. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʠʟ ʧʦʤʝʱʝʥʠʷ ʥʘ ʛʦʨʶʯʠʡ ʬʘʩʘʜ ʷʚʣʷʝʪʩʷ ʧʦʞʘʨ ʚ ʤʥʦʛʦʵʪʘʞʥʦʤ 

ʟʜʘʥʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʚ 24-ʵʪʘʞʥʦʤ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ʚ ʃʦʥʜʦʥʝ [2]. ʇʦʞʘʨ ʥʘʯʘʣʩʷ ʥʘ 4-ʤ ʵʪʘʞʝ, ʧʝ-

ʨʝʰʝʣ ʥʘ ʬʘʩʘʜ ʟʜʘʥʠʷ ʠ ʟʘ 15 ʤʠʥ ʜʦʙʨʘʣʩʷ ʜʦ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ. ɹʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʛʥʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʚʝʥʪʠʣʠʨʫʝʤʳʡ ʬʘʩʘʜ ʩ ʛʦʨʶʯʝʡ ʠʟʦʣʷʮʠʝʡ. 

ʅʘ ʭʘʨʘʢʪʝʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʧʦ ʟʜʘʥʠʶ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ, ʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟ-

ʥʠʢʰʝʛʦ ʧʦʞʘʨʘ. 

ɺʳʭʦʜ ʧʣʘʤʝʥʠ ʠʟ ʦʢʦʥʥʦʛʦ ʧʨʦʝʤʘ ʟʜʘʥʠʷ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʞʘʨʘ ʚ ʧʦʤʝ-

ʱʝʥʠʠ. ʆʙʨʘʱʘʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʢʦʥʚʝʢʪʠʚʥʳʝ ʠ ʣʫʯʠʩʪʳʝ ʧʦʪʦʢʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠ ʁʦʛʥʷ ʩ ʵʪʘʞʘ ʥʘ ʵʪʘʞ ʠ ʧʨʠ ʥʝʛʦʨʶʯʝʤ ʬʘʩʘʜʝ. ʅʘʧʨʠʤʝʨ, ʧʦʞʘʨ ʥʘ 21-ʤ ʵʪʘʞʝ ʚ ʚʳʩʦʪʥʦʤ ʟʜʘʥʠʠ ʚ 

ʄʘʜʨʠʜʝ ʚ 2005 ʛ. ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʬʘʩʘʜʫ ʥʘ ʚʩʝ ʟʜʘʥʠʝ [3].  

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʧʦ ʬʘʩʘʜʘʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʧʦʣʥʝʥʠʶ ʦʪʢʨʳʪʳʭ ʧʨʦ-

ʭʦʜʦʚ (ʙʘʣʢʦʥʦʚ, ʣʦʜʞʠʡ) ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ, ʧʦʷʚʣʝʥʠʶ ʟʘʜʳʤʣʝʥʠʷ ʚ ʪʦʯʢʘʭ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʦʚ ʩʠʩʪʝʤ ʧʨʠʪʦʯ-

ʥʦʡ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʩʥʠʞʝʥʠʶ ʚʠʜʠʤʦʩʪʠ ʥʘ ʚʝʨʪʦʣʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ 

ʚʜʦʣʴ ʬʘʩʘʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʳʤʣʝʥʠʷ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʚʦʟʜʫʰʥʫʶ ʟʦʥʫ ʥʝʟʘʜʳʤʣʷʝʤʳʭ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ ʩ 

ʫʯʝʪʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ ̫ʆʌʇ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʣʝ-

ʚʳʭ (CFD) ʤʦʜʝʣʷʭ [4, 5] ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʚ ʟʜʘʥʠʠ ʦʛʨʘʥʠʯʝʥʳ ʢʦʨʠʜʦʨʘʤʠ ʠ 

ʣʝʩʪʥʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ [6ï9]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ ʚʜʦʣʴ ʧʣʦʩʢʦʛʦ ʬʘʩʘʜʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʛʦʨʶʯʠʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʩʤʦʪʨʝʥʦ ʚ [10]. ʈʘʙʦʪʘ 

[11] ʧʦʩʚʷʱʝʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʆʌʇ ʚʜʦʣʴ ʥʝʛʦʨʶʯʝʛʦ ʬʘʩʘʜʘ ʟʜʘʥʠʷ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠ-

ʝʡ ʠ ʫʢʣʦʥʦʤ ʥʘʨʫʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ 

ʚʜʦʣʴ ʥʘʨʫʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʝʨʝʭʦʜʘʭ ʥʝʟʘʜʳʤʣʷʝʤʦʡ ʣʝʩʪʥʠʯʥʦʡ ʢʣʝʪʢʠ ʚ 17-ʵʪʘʞʥʦʤ ʞʠʣʦʤ ʟʜʘʥʠʠ. ɺ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʤ ʟʜʘʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʜʫʰʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʘʩʪʠʯʥʦ ʧʝʨʝ-

ʢʨʳʚʘʶʱʠʝ ʧʨʦʝʤʳ ʣʦʜʞʠʡ ʚ ʥʘʨʫʰʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʩʚʦʜʘ ʧʨʘʚʠʣ ʉʇ 7.13130.2013 çʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè (ʧʨʠʣʦʞʝʥʠʝ ɻ) [12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʯʝʪʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʚʝʪʨʠʚʘʝʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʵʪʘʞʥʳʭ ʧʝʨʝʭʦʜʦʚ ʯʝʨʝʟ ʥʘʨʫʞʥʳʝ ʚʦʟʜʫʰʥʳʝ ʟʦʥr ʥʝʟʘʜʳʤʣʷʝʤʦʡ ʣʝʩʪ-

ʥʠʯʥʦʡ ʢʣʝʪʢʠ ʪʠʧʘ ʅ1. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ FDS [13], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʜʝʣʷʭ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʜʠʬʬʫʟʠʦʥʥʦʤ ʛʦʨʝʥʠʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʜʘʥʠʷ, ʧʦʣʥʘʷ ʚʳʩʦʪʘ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʠʧʦʚʳʭ ʵʪʘʞʝʡ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʚʘʨʪʠʨʳ ʩ ʦʯʘʛʦʤ ʧʦʞʘʨʘ, ʫʯʘ-

ʩʪʦʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʬʦʨʤʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʨʝʰʝʪʯʘʪʦʛʦ ʟʘʛʨʘʞʜʝʥʠʷ. ʉʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʧʦ-

ʞʘʨʘ ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ ʨʘʟʚʠʪʠʷ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʆʌʇ) ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʤʝʱʝʥʠʷ ʩ ʦʯʘʛʦʤ ʧʦʞʘʨʘ ʚʙʣʠʟʠ ʥʘʨʫʞʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʠ ʥʝʟʘʜʳʤʣʷʝʤʦʡ ʣʝʩʪʥʠʯ-

ʥʦʡ ʢʣʝʪʢʝ ʪʠʧʘ ʅ1; ʦʪʢʨʳʪʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʚʦʨʦʢ ʦʢʦʥʥʦʛʦ ʧʨʦʝʤʘ ʧʦʤʝʱʝʥʠʷ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʩʧʦʩʦʙʩʪʚʫʶ-

ʱʝʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʛʘʟʦʦʙʤʝʥʫ ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʝʤ ʩ ʦʯʘʛʦʤ ʧʦʞʘʨʘ ʠ ʥʘʨʫʞʥʦʡ ʩʨʝʜʦʡ; ʦʪʩʫʪʩʪʚʠʝ ʚʝʪʨʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ, ʥʝ ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʠʥʪʝʥʩʠʚʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ, ʚʳʭʦʜʷ-

ʱʠʭ ʠʟ ʦʢʦʥʥʦʛʦ ʧʨʦʝʤʘ ʧʦʤʝʱʝʥʠʷ ʩ ʦʯʘʛʦʤ ʧʦʞʘʨʘ.  

ʆʙʱʠʡ ʚʠʜ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. ʈʘʟʤʝʨ ʷʯʝʝʢ ʩʝʪʢʠ, ʧʨʠʥʷʪʦʡ ʚ 

ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ: ʚ ʦʙʣʘʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ - 0.02Ĭ0.02Ĭ0.02 ʤ, ʚ ʦʩʪʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ - 0.25Ĭ0.25Ĭ0.25 ʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʙʦʨ ʨʘʟʤʝʨʘ ʷʯʝʡʢʠ ʩʝʪʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʦ ʧʦʣʝ-

ʚʦʤʫ ʤʝʪʦʜʫ ʩ ʧʦʤʦʱʴʶ FDS ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʤʘ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʧʨʦʝʤʦʚ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʧʣʦʱʘʜʠ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ.  

ɸʣʛʦʨʠʪʤ ʧʦʣʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʚʦʚʣʝʯʝʥʠʠ ʚ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʚʩʝ ʙʦʣʝʝ ʫʜʘ-

ʣʝʥʥʳʭ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʦʯʘʛʘ ʧʦʞʘʨʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ. ʇʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʴ ʦʯʘʛʘ ʧʦʞʘʨʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʩʪʫʧʝʥʯʘʪʦ, ʪ.ʝ. ʯʝʤ ʙʳʩʪʨʝʝ ʷʯʝʡʢʠ ʚʦʚʣʝʯʝʥʳ ʚ ʨʘʩʯʝʪ (ʧʨʠ ʠʭ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ), ʪʝʤ ʙʦʣʝʝ ʛʣʘʜʢʦ ʠ 

ʧʨʠʙʣʠʞʝʥʥʦ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʛʦʨʝʥʠʝ. ʇʨʠ ʚʳʙʦʨʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʷʯʝʝʢ ʩʝʪʢʠ, 

ʨʘʟʚʠʪʠʝ ʛʦʨʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʆʌʇ ʧʨʦʠʩʭʦʜʠʪ ʩ ʟʘʜʝʨʞʢʦʡ (ʚʦʣʥʦʦʙʨʘʟʥʦ), ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩ ʟʘʚʳʰʝʥʠʝʤ ʠʣʠ ʟʘʥʠʞʝʥʠʝʤ ʟʥʘʯʝ-

ʥʠʡ ʆʌʇ ʥʘ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʵʪʘʧʘʭ, ʪʘʢʞʝ ʠʩʢʘʞʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʜʳʤʥʦʡ 

ʟʘʱʠʪʳ (ʧʨʠ ʥʘʣʠʯʠʠ). ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [14ï17] ʧʦʢʘʟʘʣʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʧʨʠ 

ʧʦʣʝʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ ʩ ʨʘʟʤʝʨʦʤ 0,25 ʤ.  

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʟʥʘʯʝʥʠʷ ʆʌʇ ʩ ʧʦʤʦʱʴʶ ʛʨʫʧʧʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʠ 

ʛʨʫʧʧ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʥʘʨʫʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʝʨʝʭʦʜʘʭ ʚ ʩʦʩʪʘʚʝ ʥʝʟʘʜʳʤ-

ʣʷʝʤʦʡ ʣʝʩʪʥʠʯʥʦʡ ʢʣʝʪʢʠ ʪʠʧʘ ʅ1 (ʨʠʩ. 2). ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʨʠʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʯʝʣʦʚʝʢʘ [18]. ʇʨʠ 

ʵʪʦʤ, ʧʨʠʥʷʪʦ ʜʦʧʫʱʝʥʠʝ ʦ ʩʥʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʜʘʣʴʥʦʩʪʠ ʚʠʜʠʤʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʦʩʷʤʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ ʚʳʭʦʜʘ ʠʟ ʧʦʵʪʘʞʥʦʛʦ ʤʝʞʢʚʘʨʪʠʨʥʦʛʦ ʭʦʣʣʘ ʠ ʚʭʦʜʘ 

ʚ ʩʪʚʦʣ ʣʝʩʪʥʠʯʥʦʡ ʢʣʝʪʢʠ.  

 

 
 

 
 

 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ  

 

ʈʠʩ. 2. ʌʨʘʛʤʝʥʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʛʦʨʝʥʠʷ ʧʦ ʬʘʩʘʜʫ ʟʜʘʥʠʷ ʚ ʨʘʟʚʠʪʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ 

 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʥʷʪʳʝ ʚ ʧʨʦʝʢʪʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʩʦʩʪʘʚʝ 

ʧʝʨʝʭʦʜʦʚ ʯʝʨʝʟ ʥʘʨʫʞʥʫʶ ʚʦʟʜʫʰʥʫʶ ʟʦʥʫ ʧʨʠ ʥʝʟʘʜʳʤʣʷʝʤʦʡ ʣʝʩʪʥʠʯʥʦʡ ʢʣʝʪʢʝ ʪʠʧʘ ʅ1, ʥʝ ʚʣʠʷʶʪ ʥʘ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʧʦʣʝʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʌʇ 

ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʬʘʩʘʜ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʦʢʦʥʥʳʡ ʧʨʦʝʤ ʧʦʞʘʨʘ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʢ ʥʘʨʫʞʥʦʤʫ ʧʝʨʝʭʦʜʫ ʧʨʠ ʥʝʟʘʜʳʤʣʷʝʤʦʡ ʣʝʩʪʥʠʯʥʦʡ ʢʣʝʪʢʝ ʪʠʧʘ ʅ1. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦ 

ʚʥʝʰʥʠʭ ʦʛʨʘʞʜʝʥʠʷʭ ʥʘʨʫʞʥʦʡ ʚʦʟʜʫʰʥʦʡ ʟʦʥʳ ʥʝʟʘʜʳʤʣʷʝʤʳʭ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ, ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ, ʘ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʥʝʟʘʜʳʤʣʷʝʤʦʩʪʠ 

ʪʘʢʠʭ ʧʝʨʝʭʦʜʦʚ. 
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ABOUT FEATURES OF FIRE PREVENTION PROPAGANDA IN THE IVANOVO REGION IN 2020  

 

In 2020, due to the implementation of anti-epidemic measures, the Supervisory authorities of the Russian Emer-

gencies Ministry were forced to change their approaches to conducting fire prevention measures. The article presents the 

analysis of fire protection measures taken on the territory of the Ivanovo region. 
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ɺʝʜʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʧʦʨʮʠʡ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ [1-5]. ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʦʡ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʘʪʠʩʪʠʢʦʡ ʧʦʞʘʨʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

01.01.2020 ʧʦ 01.10.2020 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2568 ʧʦʞʘʨʦʚ (ɸʇʇɻ ï 3503, -26,7%), ʥʘ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ 59 ʯʝʣʦʚʝʢ 

(ɸʇʇɻ ï 56, +5,4%), 54 ʯʝʣʦʚʝʢʘ ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ (ɸʇʇɻ ï 60, -10%). ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʤ ʫʩʣʦʚʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʛʠʙʝʣʠ ʣʶʜʝʡ, ʷʚʣʷʝʪʩʷ ʘʣʢʦʛʦʣʴʥʦʝ ʦʧʴʷʥʝʥʠʝ ï 39 ʩʣʫʯʘʝʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 66% 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʣʶʜʝʡ ʷʚʠʣʦʩʴ ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ ʠʣʠ ʪʣʝʶʱʠʤ ʪʘ-

ʙʘʯʥʳʤ ʠʟʜʝʣʠʝʤ ï 34 ʩʣʫʯʘʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 58 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʠʣʦ ʪʝʤʘʪʠʢʫ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʚ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020 ʛʦʜʫ. 

ʆʜʥʘʢʦ, ʚʚʝʜʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ COVID-19 ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʬʦʨʤʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʚʘʨʪʘʣʘʤ ʛʦʜʘ.  

ɺ ʮʝʣʦʤ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- 371709 ʧʦʜʚʦʨʦʚʳʭ ʦʙʭʦʜʦʚ (ɸʇʇɻ - 310866, +13,5%) ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʧʦʞʘʨʥʳʤʠ, 

ʨʘʙʦʪʥʠʢʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʙ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʦʣʠʮʠʠ ʩ ʦʙʱʠʤ ʦʭʚʘʪʦʤ 456397 ʯʝʣʦʚʝʢ (ɸʇʇɻ - 369441, 

+19,5%), ʚ ʪʦʤ ʯʠʩʣʝ 28898 ʧʦʜʚʦʨʦʚʳʡ ʦʙʭʦʜ ʧʦ ʤʝʩʪʘʤ ʧʨʦʞʠʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ ʥʝʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʛʨʘʞʜʘʥ 

(ɸʇʇɻ - 18481, +49,6%). ɺʩʝʛʦ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 428503 ʣʠʩʪʦʚʢʠ ʠ ʧʘʤʷʪʢʠ ʥʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʫʶ ʪʝʤʘʪʠʢʫ (ɸʇʇɻ - 359902, +16,3%). 

- 1546 ʚʳʩʪʫʧʣʝʥʠʡ ʥʘ ʪʝʣʝʚʠʜʝʥʠʠ (ɸʇʇɻ - 1435, +1,1%); 

- 1822 ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʨʘʜʠʦ (ɸʇʇɻ - 1450, +17,8%); 

- ʨʘʟʤʝʱʝʥʦ 566 ʟʘʤʝʪʦʢ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʯʘʪʠ (ɸʇʇɻ - 358, +43,6%); 

- ʨʘʟʤʝʱʝʥʦ 7740 ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ (ɸʇʇɻ - 3557, +105,3%). 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʩʪʫʧʣʝʥʠʡ ʠʥʩʧʝʢʪʦʨʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʪʝʣʝʚʠʜʝʥʠʠ ʠ ʨʘʜʠʦ ʧʦ ʢʚʘʨʪʘ-

ʣʘʤ 2020 ʛʦʜʘ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʵʪʠʭ ʚʳʩʪʫʧʣʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 3 ʢʚʘʨʪʘʣ 2020 ʛʦʜʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʚʝʱʝʥʠʝʤ 

ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʦʜʠʪʴ ʚ ʩʚʷʟʠ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʘʥʪʠʢʦʚʠʜʥʳʭ 

ʤʝʨ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʤʘʩʩʦʚʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020. ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʋʤʝʥʴʰʠʣʩʷ ʠ 

ʦʭʚʘʪ ʥʘʩʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ.  

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʤʘʩʩʦʚʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʜʣʷ ʜʝʪʝʡ. ʋʚʝʣʠʯʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 3 ʢʚʘʨʪʘʣʝ 2020 ʛʦʜʘ ʩʚʷʟʘʥʦ ʩ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʜʝʪʩʢʠʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ. 

  

                                                 
19É ʃʘʟʘʨʝʚ ɸ. ɸ., ʐʘʨʘʙʘʥʦʚʘ ʀ. ʖ., ɽʤʝʣʠʥ ɺ. ʖ., 2020 
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ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʚʳʩʪʫʧʣʝʥʠʷ ʚ ʉʄʀ: ʘ) ʥʘ ʊɺ, ʙ) ʥʘ ʨʘʜʠʦ 
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ʈʠʩ. 2. ʇʨʦʚʝʜʝʥʠʝ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʘ) ʢʦʣʠʯʝʩʪʚʦ, ʙ) ʦʭʚʘʪ ʥʘʩʝʣʝʥʠʷ 
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ʈʠʩ. 3. ʇʨʦʚʝʜʝʥʠʝ ʤʘʩʩʦʚʳʭ ʜʝʪʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʘ) ʢʦʣʠʯʝʩʪʚʦ, ʙ) ʦʭʚʘʪ ʥʘʩʝʣʝʥʠ̫ 
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ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʳʩʪʫʧʣʝʥʠʷʭ ʥʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʫʶ ʪʝʤʘʪʠʢʫ ʚ ʛʘʟʝʪʘʭ ʠ ʞʫʨʥʘʣʘʭ, ʘ ʪʘʢʞʝ 

ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʙʝʩʝʜ ʠ ʠʥʩʪʨʫʢʪʘʞʝʡ ʚ 2020 ʛʦʜʫ. ʋʚʝʣʠʯʝʥʠʝ ʚʳʩʪʫʧʣʝʥʠʡ ʚ ʧʝʯʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 3 ʢʚʘʨʪʘʣʝ 2020 ʛʦʜʘ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʯʘʣʦʤ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʩʚʝʱʘʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʩʝʜ (ʠʥʩʪʨʫʢʪʘʞʝʡ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜ-

ʰʝʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʩʦʚʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʝʪʝʡ. 

 

 
 

 

ʘ ʙ 

 

ʈʠʩ. 4. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ: ʘ) ʧʫʙʣʠʢʘʮʠʠ ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ, ʙ) ʧʨʦʚʝʜʝʥʠʝ ʙʝʩʝʜ (ʠʥʩʪʨʫʢʪʘʞʝʡ) 

 

 

ʂ ʧʨʦʚʝʜʝʥʠʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʣʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʋʄɺɼ ʈʦʩʩʠʠ ʧʦ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʪʘʨʦʩʪʳ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʫʣʠʯʥʳʭ ʢʦʤʠʪʝʪʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʮʠ-

ʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʚʦʣʦʥʪʝʨʦʚ, ʆɻʂʋ 

çʋʧʨʘʚʣʝʥʠʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʫʨʩʘʥʪʳ ʠ ʩʪʫ-

ʜʝʥʪʳ ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʈʫʩʩʢʦʡ 

ʇʨʘʚʦʩʣʘʚʥʦʡ ʮʝʨʢʚʠ ʚ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʛʠʙʝʣʠ ʥʘ ʥʠʭ ʣʶʜʝʡ ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʄʏʉ ʈʦʩʩʠʠ 

ʧʦ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʧʣʘʥʠʨʦʚʘʥ, ʦʨʛʘʥʠʟʫʝʪʩʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʩʝʟʦʥʥʦ ï ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ çɾʠʣʴʸè, çʆʪʦʧʣʝʥʠʝè, çʐʢʦʣʘè, ʧʣʘʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʛʠʙʝʣʠ ʥʘ ʥʠʭ ʣʶʜʝʡ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʚʦʨʦʚʳʭ ʦʙʭʦʜʦʚ, ʩʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʫʚʝʣʠʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 22,7%, ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʣʠʮʘʤʠ çʛʨʫʧʧʳ ʨʠʩʢʘè ʫʚʝʣʠʯʝʥʦ ʥʘ 40,8%. ʇʨʦʮʝʥʪ ʨʝ-

ʘʣʠʟʘʮʠʠ ʛʦʜʦʚʦʛʦ ʧʣʘʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 80,7%. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʧʨʠ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʥʝʬʪʝʙʘʟʝ ɿɸʆ çɺʠʨʘʞè. ʎʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʥʘ ʦʧʘʩ-

ʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ. ʇʨʠʚʦʜʷʪʩʷ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʤʝʥʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥʦ ʧʦʩʪʨʦ-

ʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ. 
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CONSTRUCTION OF A LOGICAL TREE OF EVENTS  

IN THE ASSESSMENT OF A FIRE RISK AT THE OIL -BASED CJSC çVIRAZH è 

 

The article discusses the construction of a logical tree of events in the assessment of fire risk in relation to the oil 

depot CJSC çVirageè. The purpose of building a logical event tree is to assess the risk at a hazardous production facility. 

The documents regulating the analysis of the fire hazard of the technological process are presented. The data are used to 

construct a logical tree of events. The article has completed the construction of a logical tree of events. 

Key words: event tree, fire hazard analysis, tank farm. 

 

 

ɽʞʝʛʦʜʥʦ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʧʦʞʘʨʳ. 21 ʦʢʪʷʙʨʷ 2020 ʛ. ʚ ʍʘʩʘ-

ʚʶʨʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʥʝʬʪʝʙʘʟʝ ʧʨʦʠʟʦʰʝʣ ʧʦʞʘʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʘʜʘʣ ʦʜʠʥ ʯʝʣʦʚʝʢ [1]. ʆʙʝʩʧʝʯʝ-

ʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʵʪʘʧʦʚ ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2], ʦʜʥʘʢʦ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʜʘʥʥʦʛʦ ʵʪʘʧʘ 

ʥʝʦʙʭʦʜʠʤʦ, ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ [2], ʪʘʢʞʝ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚʝʱʝʩʪʚ ʠ ʤʘ-

ʪʝʨʠʘʣʦʚ; 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʧʨʝʜʝʣʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʯʘʩʪʢʠ ʠʣʠ ʤʝʩʪʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʛʦ-

ʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ ʠʣʠ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʟʦ-, ʧʘʨʦ- ʠ ʧʳʣʝʚʦʟʜʫʰʥʳʭ ʛʦʨʶʯʠʭ ʩʤʝʩʝʡ; 

- ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʘʧʧʘʨʘʪʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ; 

- ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʦʨʶʯʝʡ ʩʨʝʜʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʘʚʘʨʠʡ, ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʠ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʥʳʭ 

ʘʚʘʨʠʡ; 

- ʨʘʩʩʯʠʪʘʪʴ ʢʘʪʝʛʦʨʠʠ ʧʦʤʝʱʝʥʠʡ, ʟʜʘʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩ-

ʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʩʠʩʪʝʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʊʦʣʴʢʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʫʯʘʩʪʢʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ ʠʤʝʥʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʚʳʙʨʘʥʘ ʥʝʬʪʝʙʘʟʘ ɿɸʆ çɺʠʨʘʞè, ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪ-

ʨʠʤ ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʪ.ʢ. ʧʦʩʪʨʦʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʣʦʛʠʯʝʩʢʠʭ 

ʜʝʨʝʚʴʝʚ ʙʫʜʝʪ ʙʣʠʟʢʦ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ.  

ʉʪʨʦʠʪʩʷ ʣʦʛʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʮʝʜʫʨʦʡ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ [3]. ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʦʡ ʇʨʦʮʝʜʫʨʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʦʞʘʨʦʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʧʦʞʘʨʘ; ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦʞʘʨ ʠ ʧʦʞʘʨʦʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷ ʜʦʣʞʥʘ ʧʦʩʪʘʜʠʡʥʦ ʩ ʫʯʝʪʦʤ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. ɺ ʧʦʩʦʙʠʠ [4] ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʠʧʦʚʳʝ ʧʨʠʤʝʨʳ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ ʩʦʙʳ-

ʪʠʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʣʦʛʠʯʝʩʢʦʤ ʜʝʨʝʚʝ ʩʦʙʳʪʠʡ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʠʝ ʩʦʙʳʪʠʷ, ʢʘʢ: 

- ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ; 
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- ʤʛʥʦʚʝʥʥʦʝ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʠʣʠ ʩ ʟʘʜʝʨʞʢʦʡ 

- ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ,  

- ʚʟʨʳʚ, ʚʩʧʳʰʢʘ, ʦʛʥʝʥʥʳʡ ʰʘʨ, ʧʨʦʣʠʚ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʇʦʩʪʨʦʠʤ ʣʦʛʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʦʙʳʪʠʡ ʩ ʫʯʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʦʙʳʪʠʡ (ʨʠʩʫʥʦʢ). 

ʉ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʜʝʨʝʚʦ ʩʦʙʳʪʠʡ ʜʣʷ ʨʘʟʛʝʨʤʝ-

ʪʠʟʘʮʠʠ ʨʝʟʝʨʚʫʘʨʘ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʩʦʙʳʪʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʝʣʠʯʠʥ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʯʘ-

ʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʠ ʠʤʝʶʱʠʝʩʷ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʮʝ-

ʥʘʨʠʶ. ɺ ʨʘʙʦʪʘʭ [5, 6] ʫʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʤʝʪʦʜʘ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʟ ʩʝʟʦʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʙʱʠʡ ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʜʝʨʝʚʴʝʚ ʩʦʙʳʪʠʡ, 

ʪʝʦʨʠʷ ʦʰʠʙʦʢ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ, ʤʘʪʨʠʮʘ ʨʠʩʢʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʮʝʥʢʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʙʫʜʝʪ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
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THE RESEARCH OF THE FIRE RESISTANCE PARAMETERS OF THE DESIGNED PUBLIC BUILDING  

 

The question of determining the degree of fire resistance of buildings and structures will always remain relevant 

for people. It is important to know the factors on which the resistance of building structures to the effects of hazardous fire 

factors depends. The purpose of this work is to study the parameters of fire resistance of a projected public building. 

Key words: fire resistance, building, fire resistance limit, fire resistance degree. 

 

 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʳʪʦʚʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ, ʦʪʥʦʩʷʪ-

ʩʷ ʢ ʛʨʘʞʜʘʥʩʢʠʤ ʟʜʘʥʠʷʤ. ʕʪʠ ʦʙʲʝʢʪʳ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦ-

ʩʪʴʶ. ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ʂ ʦʙʲʝʢʪʘʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʟʜʘʥʠʷ ʦʨʛʘʥʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʢʨʘʝʚʦʛʦ (ʦʙʣʘʩʪ-

ʥʦʛʦ), ʤʝʩʪʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ, ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʜʨʫʛʠʭ ʫʯʨʝʞʜʝʥʠʡ ʢʘʙʠʥʝʪʥʦʛʦ, ʦʬʠʩʥʦʛʦ ʪʠʧʘ. 

ʅʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʣʠʷʶʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: ʪʝʭʥʦʣʦʛʠʷ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ, ʢʘʯʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ.   

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ 

ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʛʥʝʩʪʦʡʢʦʩʪʴ ʟʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʩʦʦʨʫʞʝʥʠʝ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, ʧʦʨʘʞʝʥʠʝ 

ʤʦʣʥʠʝʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʚʣʠʷʝʪ ʥʘ 

ʫʩʧʝʰʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ, ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʘ 

ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪ ʫʱʝʨʙ ʦʪ ʧʦʞʘʨʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ ʧʝʥʩʠʦʥ-

ʥʦʛʦ ʬʦʥʜʘ ʈʌ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʟʜʘʥʠʡ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʦʝ ʧʨʝʙʳʚʘʥʠʝ ʣʶʜʝʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʯʪʦ ʚ ʨʘʟʳ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʵʚʘʢʫʘʮʠʠ ʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ, ʥʘʥʝʩʝʥʠʶ ʚʨʝʜʘ ʠʭ ʟʜʦʨʦʚʴʶ ʠ ʙʦʣʴʰʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ. 

ɼʣʷ ʟʜʘʥʠʡ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʦʯʝʥʴ ʚʘʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʣʶʙʫʶ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʦʛ-

ʥʝʩʪʦʡʢʦʩʪʠ ʦʙʲʝʢʪʘ, ʯʪʦʙʳ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʥʦ ʙʳʣʦ ʠʟʙʝʞʘʪʴ ʤʥʦʞʝʩʪʚʘ ʣʶʜʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʪʝʨʴ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ʏʪʦʙʳ ʟʥʘʪʴ ʪʦʯʥʦ, ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʥʦʨ-

ʤʘʪʠʚʥʦʡ, ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ.  

ʆʛʥʝʩʪʦʡʢʦʩʪʴ ʟʜʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʟʜʘ-

ʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʛʦʪʦʚʠʪʝʣʠ (ʧʦʩʪʘʚʱʠʢʠ) ʚʝʱʝʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦ-

ʨʷʜʢʝ ʫʢʘʟʳʚʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʨʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʥʠʤʠ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ ʦʮʝʥʢʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦ-

ʦʨʫʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22.07.2008 ˉ123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè [1]. 

ɺ ʩʪʘʪʴʝ 87 [1] ʩʢʘʟʘʥʦ: çʉʪʝʧʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʦʞʘʨʥʳʭ ʦʪʩʝʢʦʚ ʜʦʣʞʥʘ ʫʩʪʘʥʘʚ-

ʣʠʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʵʪʘʞʥʦʩʪʠ, ʢʣʘʩʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʣʦʱʘʜʠ ʧʦʞʘʨʥʦʛʦ ʦʪʩʝʢʘ 

ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè. 

ɺʟʘʠʤʦʩʚʷʟʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʘʭ 21 ʠ 22 ʜʘʥʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

[1], ʘ ʠʤʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʦʞʘʨʥʳʭ ʦʪʩʝʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʣʘʩʩʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʦʞʘʨʥʳʭ ʦʪʩʝʢʦʚ. 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʜʘʥʠʷʤ, ʩʦʦʨʫʞʝʥʠʷʤ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠʟʣʦʞʝʥʳ ʚ ʉʇ 2.13130.2020 [2]. ʉʪʝ-

ʧʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʢʣʘʩʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠʥʠʤʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʜʦʧʫʩʪʠʤʦʡ ʚʳʩʦʪʳ ʟʜʘ-

ʥʠʷ ʠ ʧʣʦʱʘʜʠ ʵʪʘʞʘ ʚ ʧʨʝʜʝʣʘʭ ʧʦʞʘʨʥʦʛʦ ʦʪʩʝʢʘ ʧʦ ʪʘʙʣʠʮʘʤ 6.1-6.15 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ [2]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʩʙʦʨ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 20.13330.2016, ʛʜʝ 

ʩʦʜʝʨʞʘʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʫʯʝʪʫ ʧʦʩʪʦʷʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʚʦʟʜʝʡ-

ʩʪʚʠʡ [3]. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ɻʆʉʊ 30247.1-

94 [4], ʘ ʪʘʢʞʝ ʚ ʉʇ 63.13330.2018  [5]. 

ɺ ʇʦʩʦʙʠʠ ʢ ʉʊʆ 36554501-006-2006 ʧʨʠʚʝʜʝʥʳ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ ʠ 

ʦʛʥʝʩʦʭʨʘʥʥʦʩʪʠ ʧʦʩʣʝ ʧʦʞʘʨʘ, ʧʦʣʦʞʝʥʠʷ, ʜʝʪʘʣʠʟʠʨʫʶʱʠʝ ʵʪʠ ʫʢʘʟʘʥʠʷ, ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʘ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ [6]. ʊʘʢʞʝ ʚ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʳ ʚʭʦʜʠʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʝʪʦʥʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ ʈʌ, ʘ 

ʠʤʝʥʥʦ: ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡ-

ʢʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

(ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʠ ʢʦʣʦʥʥʳ), ʧʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʜʥʠʤ ʠʟ ʥʝʩʢʦʣʴ-

ʢʠʭ ʩʧʦʩʦʙʦʚ: ʨʘʩʯʝʪʥʳʤ, ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʠʢ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʉʫʪʴ ʨʘʩʯʝʪʥʦʛʦ ʤʝʪʦʜʘ ï ʥʘʡʪʠ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʫʪʨʘʯʠʚʘʶʪ ʥʝʩʫʱʫʶ ʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ çʩʪʘʥʜʘʨʪʥʦʛʦè ʧʦʞʘʨʘ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʯʝʪ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʜʚʫʭ ʟʘʜʘʯ: ʩʪʘʪʠʯʝ-

ʩʢʦʡ ʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʨʘʟʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ 

ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʞʘʨʘ. 

ʉʫʪʴ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ 

ʦʙʦʛʨʝʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʫʨʘʚʥʝʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, 

ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ. ʉʫʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʜʝʡ-

ʩʪʚʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʞʘʨʘ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʪʝʨʝ ʝʝ ʥʝʩʫ-

ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ.  

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʧʦʪʝʨʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʳʚʘʶʪ ʥʘ ʦʙʱʠʭ ʪʨʝʙʦ-

ʚʘʥʠʷʭ ʨʘʩʯʝʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 

63.13330.2018 [5] ʧʨʠ ʥʦʨʤʘʪʠʚʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ ʧʨʠ ʦʛʥʝʚʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʦʛʥʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʚʳʯʠʩʣʷʶʪ ʫʩʠʣʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʧʨʠ ʪʨʝʙʫʝʤʦʤ ʧʨʝʜʝʣʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ. ɽʩʣʠ 

ʵʪʦ ʫʩʠʣʠʝ ʨʘʚʥʦ ʠʣʠ ʙʦʣʴʰʝ ʨʘʩʯʝʪʥʦʛʦ, ʪʦ ʪʨʝʙʫʝʤʳʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʙʝʩʧʝʯʝʥ. 

ʈʝʰʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʦ ʦʮʝʥʢʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠʥʦʛʜʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʝ-

ʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘ-

ʯʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. ʕʢʩʧʝʨʪʠʟʘ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

 

ˉʧ

/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 
ʇʪʨ ʂʪʨ 

ʉʩʳʣʢʘ ʥʘ 

ʥʦʨʤʳ 
ʇʬ ʂʬ ʆʙʦʩʥʦʚʘʥʠʝ 

ɺʳʚʦʜ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ 

1 2 3 4 5 6 7 8 9 

1 ʇʣʠʪʘ REI 45 ʂ0 ʪʘʙʣ.21, 22 [1] REI140 ʂ0 ʨʘʩʯʸʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

2 
ʂʦʣʦʥʥʘ 

400ʭ400 
R90 ʂ0 ʪʘʙʣ.21, 22 [1] R175 ʂ0 ʨʘʩʯʸʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

3 
ʂʦʣʦʥʥʘ 

300ʭ300 
R90 ʂ0 ʪʘʙʣ.21, 22 [1] R95 ʂ0 ʨʘʩʯʸʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʩʝʯʝʥʠʝʤ 400ʭ400 ʤʤ, ʩ ʘʨʤʘʪʫʨʦʡ ʜʠʘʤʝʪʨʦʤ 40 

ʤʤ ʢʣʘʩʩʘ ɸ400, ʠʟ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ ɺ30. 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʣʦʥʥʳ ʚ ʨʘʟʳ ʧʨʝ-

ʚʳʰʘʝʪ ʪʨʝʙʫʝʤʳʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʤʝʥʠʪʴ 

ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʥʘ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ, ʪ.ʝ. ʥʘ 300ʭ300 ʤʤ. 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 
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ʈʘʩʯʝʪ ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʣ, ʯʪʦ ʢʦʣʦʥʥʘ ʩʝʯʝʥʠʝʤ 400ʭ400 ʤʤ ʩ ʘʨʤʘʪʫʨʦʡ 6ʭ40 ɸ400 ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʥʘʛʨʫʟʢʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶ-

ʱʫʶ ʨʘʩʯʝʪʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʟʜʘʥʠʠ ʧʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ ʈʌ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʣʦʥʥʳ ʩʝʯʝ-

ʥʠʝʤ 300ʭ300 ʤʤ ʩ ʘʨʤʘʪʫʨʦʡ 6ʭ40 ɸ400, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʦʥʥʘ ʩ ʪʘʢʠʤ ʩʝʯʝʥʠʝʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʘʨʤʘʪʫʨ-

ʥʳʭ ʩʪʝʨʞʥʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʯʝʪʥʳʤ ʥʘʛʨʫʟʢʘʤ ʚ ʟʜʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʦʣʦʥʥ ʜʘʝʪ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ ʙʝʟ ʩʥʠʞʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʦʨʤ ʠ ʧʨʘʚʠʣ. 

ʋʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʜʥʫ ʢʦʣʦʥʥʫ ʩʦʩʪʘʚʣʷʝʪ 2553,2 ʨʫʙ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè. 

2. ʉʇ 2.13130.2020 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʙʝʩʧʝʯʝʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳè. 

3. ʉʇ 20.13330.2016 çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè. 

4. ɻʆʉʊ 30247.1-94 çʂʦʥʩʪʨʫʢʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ. ʅʝʩʫʱʠʝ ʠ ʦʛʨʘʞ-

ʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠè. 

5. ʉʇ 63.13330.2018 çɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. 

6. ʇʦʩʦʙʠʝ ʢ ʉʊʆ 36554501-006-2006 çʇʦʩʦʙʠʝ ʧʦ ʨʘʩʯʝʪʫ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʦʛʥʝʩʦʭʨʘʥʥʦʩʪʠ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘè/ʧʦʜ ʨʝʜ. ɸ.ʌ. ʄʠʣʦʚʘʥʦʚʘ ï ʄ: 2008 ʛ. 

 

 

ʋɼʂ 354-1 
ʄʘʣʴʮʝʚ ʉ. ɺ., ʂʫʣʘʛʘ ʅ. ɺ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ  

 

ʉ. ɺ. ʄʘʣʴʮʝʚ, ʅ. ɺ. ʂʫʣʘʛʘ
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ɼɺʇʉɸ ï ʬʠʣʠʘʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʄɽʊʆɼʓ ʆɹɽʉʇɽʏɽʅʀʗ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʅɸ ʆɹʒɽʂʊɸʍ ʍʈɸʅɽʅʀʗ ʃɽɻʂʀʍ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ  

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶ-

ʜʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʵʢʩʧʝʨʪʠʟʳ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 
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INNOVATIVE METHODS OF ENSURING FIRE SAFETY  

AT THE FACILIT IES OF STORAGE OF LIGHT OIL PRODUCTS  

 

Innovative methods for ensuring fire safety at light oil storage facilities include an industrial safety management 

system, which operates a system for monitoring compliance with industrial safety at these facilities, regular training in haz-

ard and risk analysis, industrial diagnostics and technical device expertise. 
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ɺʦ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʬʝʨʘʭ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʘ. ʆʥʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʥʝʬʪʷʥʦʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʜʫʢʮʠʝʡ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  ʅʦ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʨʦʜʥʳʭ 

ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡ ʠ ʧʦʞʘʨʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʭʨʘʥʝʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʀʩʪʦʯʥʠʢʠ 

ʟʘʞʠʛʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʦʛʥʝʚʳʝ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʶʜʝʡ ʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʚʝʜʝ-

ʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʷʤʳʝ ʫʜʘʨʳ ʤʦʣʥʠʠ ʠ ʚʪʦʨʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʘ).  
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ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʷʟʘʥʦ ʩ ʨʘʙʦʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʝʡ-

ʩʪʚʠʷʤʠ ʣʶʜʝʡ ʧʦ ʚʝʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ, ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠ-

ʯʝʩʪʚʦ, ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʢʨʳ). ʂ ʦʛʥʝʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʥʝʧʨʝʨʳʚʥʦ ʜʝʡʩʪʚʫ-

ʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʥʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʬʘʢʝʣʳ, ʦʛʥʝʚʳʝ ʧʦʜʦʛʨʝʚʘʪʝʣʠ), ʚʨʝʤʝʥʥʳʝ ʦʛʥʝʚʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘ-

ʙʦʪʳ (ʩʚʘʨʢʘ, ʨʝʟʢʘ), ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ (ʢʫʨʝʥʠʝ, ʢʦʩʪʨʳ), ʫʤʳʰʣʝʥʥʳʡ ʧʦʜʞʦʛ, ʘ ʪʘʢʞʝ ʧʦʞʘʨ ʠʣʠ 

ʚʟʨʳʚ ʥʘ ʩʦʩʝʜʥʝʤ ʩʦʦʨʫʞʝʥʠʠ ʠʣʠ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʨʠʩʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʜʣʷ ʭʨʘʥʝ-

ʥʠʷ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʙʝʟʦʧʘʩʥʘʷ ʨʘʙʦʪʘ ʧʝʨʩʦʥʘʣʘ [1]: 

- ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʘʤ ʠ ʧʨʠʝʤʘʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʝʭʥʠʢʦʡ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʝ ʦʙʫʯʝʥʠʝ ʠʭ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʚʥʝʟʘʧʥʘʷ ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʥʫʞʥʦʝ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʚʨʝʤʷ; 

- ʨʘʙʦʪʥʠʢʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʚʣʘʜʝʶʱʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʠʣʠ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢ ʨʘʙʦʪʝ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ; 

- ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦ ʦʙʫʯʝʥʠʶ ʤʝʪʦʜʘʤ ʟʘʱʠʪʳ ʠ ʜʝʡʩʪʚʠʷʤ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʨʘʙʦʪʫ 

ʙʝʟ ʚʳʜʘʯʠ ʥʘʨʷʜʘ-ʜʦʧʫʩʢʘ - ʢʦʛʜʘ ʦʧʨʝʜʝʣʝʥʳ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʙʦʪ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ.  

- ʚʳʧʦʣʥʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ, ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ, ʧʦʞʘʨʥʳʝ, ʪʦʣʴʢʦ ʰʪʘʪʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʘ ʪʘʢʞʝ ʪʝ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʚ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ ʜʦʛʦʚʦ-

ʨʘʤ ï ʧʦʜ ʥʘʜʟʦʨʦʤ. 

- ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʧʦʜʨʷʜʯʠʢʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʟʦʚʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʨʷʜʯʠʢʘ ʥʝ ʥʠʞʝ ʫʨʦʚʥʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘʢʦʥʦʤ. ʈʘʙʦʪʳ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʧʦ ʧʦʨʷʜʢʫ ʧʨʠʝʤʘ ʨʘʙʦʪ ʠ ʥʘʜʟʦʨʘ ʟʘ ʠʭ ʚʳʧʦʣʥʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʨʠʩʢʘ ʧʦʞʘʨʘ 

ʜʣʷ ʦʙʲʝʢʪʘ ʭʨʘʥʝʥʠʷ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ [3]: 

- ʦʧʝʨʘʪʠʚʥʘʷ ʩʚʷʟʴ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʠʛʥʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ ʩʠ-

ʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʤʝʩʪʘʭ ʚʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ ʢʘʪʝʛʦʨʠʷʤ ʠ ʛʨʫʧʧʘʤ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʤʝʩʝʡ, ʤʦʣʥʠʝʟʘʱʠʪʘ ʟʜʘʥʠʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʦʜʢʠ ʩ ʤʥʦʛʦʢʨʘʪʥʳʤ ʵʢʨʘʥʠʨʦʚʘʥʠʝʤ ʠ ʚʟʨʳʚʦʟʘʱʠʱʸʥʥʦʡ ʧʦʞʘʨʦ-ʙʝʟʦʧʘʩʥʦʡ ʘʨ-

ʤʘʪʫʨʳ, ʦʩʥʘʱʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʩʚʝʪʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ-

ʩʷ ʚ ʤʝʩʪʘʭ, ʢʘʢ ʩ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʦʡ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʤʝʩʪʘʭ; 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʦʧʝʨʘ-

ʪʦʨʩʢʦʡ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ); 

- ʪʝʭʥʦʣʦʛʠʷ ʩʠʩʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʚʳʜʝʣʝʥʠʝ ʛʦʨʶʯʠʭ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʘʢ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ, ʪʘʢ ʠ ʧʨʠ ʘʚʘʨʠʠ, ʜʘʞʝ ʚ ʦʪʢʨʳʪʳʡ ʟʘʧʦʨʥʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ [2]; 

- ʟʘʟʝʤʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

- ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʨʘʥʠʮ ʧʦ ʧʝʨʠʤʝʪʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʟʣʠ-

ʚʘ ʥʝʬʪʠ, ʚʳʩʦʪʳ ʠ ʸʤʢʦʩʪʠ ʘʚʘʨʠʡʥʦʛʦ ʩʣʠʚʘ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʘʚʘʨʠʡʥʳʡ ʨʘʟʣʠʚ 

ʥʝʬʪʠ ʠʟ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʧʦ ʦʙʲʝʤʫ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʣʘʪʬʦʨʤʝ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʣʝʛʢʠʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 

- ʧʨʠʙʦʨʳ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʦʯʝʚʠʜʥʳʭ ʤʝʩʪʘʭ, ʠʤʝʶʪ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʨʘʙʦʪʘʪʴ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

ʀʩʪʦʯʥʠʢʠ ʟʘʞʠʛʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʦʛʥʝʚʳʝ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʶʜʝʡ ʠ ʥʝ 

ʩʚʷʟʘʥʦ ʩ ʚʝʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʷʤʳʝ ʫʜʘʨʳ ʤʦʣʥʠʠ ʠ ʚʪʦʨʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ). ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʷʟʘʥʦ ʩ ʨʘʙʦʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʠ ʜʝʡʩʪʚʠʷʤʠ ʣʶʜʝʡ ʧʦ ʚʝʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʥʘʨʫʰʝʥʠʝ ʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚ-

ʢʘʭ, ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʧʠʨʦʬʦʨʦʚ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʢʨʳ). ʂ ʦʛʥʝʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʥʝʧʨʝʨʳʚʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʥʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʬʘʢʝʣʳ, ʦʛʥʝʚʳʝ ʧʦʜʦʛʨʝʚʘʪʝʣʠ), 

ʚʨʝʤʝʥʥʳʝ ʦʛʥʝʚʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ (ʩʚʘʨʢʘ, ʨʝʟʢʘ), ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ (ʢʫʨʝʥʠʝ, ʢʦʩʪʨʳ), ʫʤʳʰ-

ʣʝʥʥʳʡ ʧʦʜʞʦʛ, ʘ ʪʘʢʞʝ ʧʦʞʘʨ ʠʣʠ ʚʟʨʳʚ ʥʘ ʩʦʩʝʜʥʝʤ ʩʦʦʨʫʞʝʥʠʠ ʠʣʠ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʦʣʥʫʶ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʠ ʥʝʠʟʙʝʞʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ- ʟʘʧʨʝʱʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʠ ʢʫʨʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʭʨʘʥʝʥʠʷ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚʩʝʤ ʠʩʧʦʣʥʠʪʝʣʷʤ ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ ʩʦ-

ʙʣʶʜʘʪʴ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʪʨʦʛʘʷ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ 

ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʭ ʥʘʨʫʰʝʥʠʝ [4]. 
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ɿʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʝʟʝʨʚʫʘʨʦʚ ʪʝʧʣʦ- ʠ ʣʫʯʝʦʪʨʘʞʘʪʝʣʴʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʚʣʠʷʝʪ 

ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʆʥʠ ʩʦʢʨʘʱʘʶʪ ʜʝʡʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʤʧʣʠʪʫʜʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʟʝʨʚʫʘʨʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʚ ʨʝʟʝʨʚʫʘʨʝ ʧʨʠʥʠʤʘʝʪʩʷ ʢ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʠʣʠ ʦʪʨʘʞʘʪʴ ʣʫʯʠʩʪʳʡ ʧʦʪʦʢ ʧʨʠ ʧʦʤʦʱʠ ʧʦʢʨʳʪʠʡ ʩʦ ʩʧʝʮʠʬʠʯʥʳʤ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʚʝʪʦʤ. 

ʊʠʧʠʯʥʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʧʦʧʘʜʘʝʪ ʧʦʜ ʪʠʧʘʞ ʘʨʤʘʪʫʨʳ ʪʠʧʘ: ʩʙʨʦʩʥʳʡ ʤʝʤʙʨʘʥ-

ʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʠ ʢʣʘʧʘʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʩʙʨʦʩʥʳʡ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʦʪʦʨʳʭ, ʧʦ ʤʠʤʦ ʤʘʣʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʟʘʪʚʦʨ (ʪʘʨʝʣʢʘ ʠ ʩʝʜʣʘ) ʫ ʜʳʭʘʪʝʣʴʥʳʭ 

ʢʣʘʧʘʥʦʚ ʩʤʝʨʟʘʶʪʩʷ ʠʟ-ʟʘ ʯʝʛʦ ʨʝʟʝʨʚʫʘʨʳ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʛʝʨʤʝʪʠʟʠʨʦʚʘʪʴ (ʩʥʠʤʘʪʴ ʪʘʨʝʣʢʠ ʢʣʘʧʘʥʦʚ, ʦʪʢʨʳʚʘʪʴ 

ʩʚʝʪʦʚʳʝ ʣʶʢʠ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʦʪ ʚʝʥʪʠʣʷʮʠʠ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʟʝʨʚʫʘʨʘ. ɺʳʩʦʢʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʤʝʨʟʘʥʠʶ ʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʜʳʭʘʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ 

ʨʘʟʨʫʰʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʨʘʟʨʷʞʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʠ ʧʨʦʩʪʦʝ. 

ʈʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ï ʤʝʩʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʙʲʝʤ, ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʠʩʯʠʩʣʷʝʪʩʷ 

ʩʦʪʥʷʤʠ ʪʳʩʷʯ ʪʦʥ. ʇʨʠ ʪʘʢʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʢʪʦʨʦʚ ʦʛʥʝʚʦʛʦ ʨʠʩʢʘ ʩʣʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʩ-

ʯʝʨʧʳʚʘʶʱʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʘ ʘʚʘʨʠʠ ʧʨʠʚʦʜʷʪ ʢ ʯʘʩʪʠʯʥʦʡ ʦʩʪʘʥʦʚʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʚʝʜʫʪ ʟʘ ʩʦʙʦʡ ʦʩʪʘʥʦʚʢʫ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʪʘʢʦʤ 

ʚʠʜʝ ʪʦʧʣʠʚʘ. ʇʦʵʪʦʤʫ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʚʦʟʢʝ, ʭʨʘʥʝʥʠʶ (ʩʣʠʚ, ʥʘʣʠʚ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, ʟʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʜʘʣʴ-

ʥʝʡʝhʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ɽʞʝʛʦʜʥʳʝ ʚʩʧʳʰʢʠ 

ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʪʦ ʚ ʦʜʥʦʡ, ʪʦ ʚ ʜʨʫʛʦʡ ʯʘʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʣʫʯʰʝʥʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʥʘʜʝʣʝʥʳ ʧʦʣʥʦʤʦʯʠʷʤʠ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʢʣʶʯʝʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨ-

ʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʦʩʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ 

çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʦʪ 22.07.2008 ˉ123-ʌɿ (ʜʘʣʝʝ ï ʌɿ ʦʪ 22.07.2008 

ˉ123-ʌɿ) ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʠʯʥʳʝ ʧʝʨʝʯʝʥʴ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʠʯʥʳʝ ʤʝʨʳ.   

ʅʘ ʦʩʥʦʚʘʥʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝè ʦʪ 06.05.2011 ˉ 100-ʌɿ (ʜʘʣʝʝ ï 

ʌɿ ʦʪ 06.05.2011 ˉ 100-ʌɿ) ʦʙʷʟʘʥʥʦʩʪʴʶ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʠ 

ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶ-

ʱʠʝ ʩʠʩʪʝʤʫ ʤʝʨ ʧʨʘʚʦʚʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʠ ʦʢʘʟʳʚʘʶʱʠʝ ʧʦʜʜʝʨʞʢʫ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʤʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ.  

ʇʦʜʛʦʪʦʚʢʘ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤʫ ʧʦʞʘʨʦʦʧʘʩʥʦʤʫ ʩʝʟʦʥʫ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʨʘʙʦʪʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʩʦ-

ʩʪʦʷʪ ʠʟ:  

- ʧʨʦʚʝʜʝʥʠʷ ʦʧʘʰʢʠ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʫʜʘʣʝʥʠʷ ʩʫʭʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʤʫʩʦʨʘ ʥʘ ʚʩʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ 

ʩ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

- ʧʨʦʚʝʜʝʥʠʷ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʧʦ ʚʦʧʨʦʩʘʤ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʦʞʘʨʦʦʧʘʩʥʦʤʫ ʧʝʨʠʦʜʫ; 

- ʧʨʦʚʝʨʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʥʘʨʫʞʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʧʨʦʚʝʜʝʥʠʷ ʩʤʦʪʨʘ ʪʝʭʥʠʢʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʙʦʝʛʦʪʦʚʥʦʩʪʠ ʠ ʪ.ʜ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʙʣʘʛʦʜʘʨʷ ʤʝʩʪʥʦʤʫ ʙʶʜʞʝʪʫ. ɸ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʦʩʩʠʠ ʥʦʩʠʪ ʜʦʪʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʪʘʪʦʯʥʳʤ ʧʨʠʥʮʠʧʦʤ.  

ʊʘʢ, ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʚʳʩʪʫʧʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʟ ʙʶʜʞʝʪʘ ʦʨʛʘʥʘ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨʛʘʥ, ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʙʳ ʚʭʦʜʠʣʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʝʣʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝ-

ʣʷ. ʉʣʝʜʩʪʚʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʈʦʩʩʠʠ ʥʦʨʤʘʪʠʚʥʦʝ ʚʨʝʤʷ 

ʧʨʠʙʳʪʠʷ ʧʝʨʚʳʭ ʧʦʞʘʨʥʳʭ ʧʦʟʜʨʘʚʣʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ; ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʚ ʥʝʠʩʧʨʘʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ; ʦʪʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ ʫʩʪʘʥʦʚʣʝʥʘ ʫʩʪʘʨʝʚʰʘʷ ʩʠʩʪʝʤʘ ʟʚʫʢʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʦ ʧʦʞʘʨʝ; ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʥʝ ʦʙʦʨʫʜʦʚʘʥʳ ʧʣʦʱʘʜʢʘʤʠ (ʧʠʨʩʘʤʠ) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʦʡ ʪʝʭ-

ʥʠʢʠ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʣʝʜʩʪʚʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʧʘʩʥʦʩʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ 

ʧʦʞʘʨʘ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʪʝʢʘʶʱʝʡ ʢʦʩʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. ʊʘʢ, ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʚʳʩʪʫʧʘʝʪ ʧʝʨʝʜʘʯʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʨʘʡʦʥʳ ʩʣʝʜʫʶʱʠʭ ʧʦʣʥʦʤʦʯʠʡ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ:  

- ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʩʦʙʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶ-

ʯʘʷ ʨʝʘʣʠʟʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʝʛʦ ʜʝʡʩʪʚʠʷ; 

- ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʘ ʧʨʠʚʣʝʯʝʥʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝʤ; 

- ʚ ʩʦʟʜʘʥʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʩʪʦʨʦʥʫ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʪʦʛʦ, ʯʪʦ ʚ ʌɿ ʦʪ 22.07.2008 ˉ123-ʌɿ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʚʠʯʥʳʝ ʤʝʨʳ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ. ʊʦ ʝʩʪʴ ʩʦʜʝʨʞʘʪ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ çʨʝʘʣʠʟʘʮʠʷ ʧʦʣʥʦʤʦʯʠʡ, ʠʤʝʶʱʠʭʩʷ ʫ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʰʝʥʠʝʤ çʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʚʤʝʩʪʦ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦ-

ʩʪʦʷʪʴ ʠʟ çʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʧʨʦʝʟʜʘ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʢ ʤʝʩʪʫ ʧʦʞʘʨʘè, çʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʠ 

ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦ ʧʦʞʘʨʝè ʠ ʜʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʢʨʝʧʣʝʥʥʳʝ ʚ ʧʫʥʢʪʘʭ 1-3 ʩʪʘʪʴʠ 63 ʌɿ ʦʪ 

22.07.2008 ˉ123-ʌɿ ʠʩʢʣʶʯʠʪʴ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳ-

ʚʘʪʴʩʷ ʥʘ ʥʠʟʦʚʦʤ ʫʨʦʚʥʝ ʠ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʚʦʟʛʦʨʘʥʠʡ,  ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʴ ʠʤʝʥʥʦ ʧʦʣʥʦʤʦʯʠʷʤʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.   
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ɽʱʝ ʦʜʥʘ ʥʝʨʝʰʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʪʨʦʛʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʡ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 06.10.2003 ˉ 131-ʌɿ, ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʨʦʛʘʷ ʨʝʛʣʘʤʝʥ-

ʪʘʮʠʷ ʧʦʣʥʦʤʦʯʠʡ.  ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʚʳʩʪʫʧʘʝʪ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʧʦʣʥʦʤʦʯʠʡ ʬʝʜʝʨʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘ-

ʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʪ. 16, 18 ʠ 19 ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʙʣʝʤʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʌɿ ʦʪ 22.07.2008 

ˉ123-ʌɿ, ʘ ʠʤʝʥʥʦ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʠʩʪʦʯʥʠʢʘʤ ʥʘʨʫʞʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʚʦʟʣʦʞʝʥʠʝ ʥʘ ʦʨʛʘʥʳ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʛʦ ʚʦʜʦʠʩʪʦʯʥʠʢʘ.  

ɽʱʝ ʦʜʥʦ ʧʨʦʙʣʝʤʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʪ. 76 ʌɿ ʦʪ 22.07.2008 ˉ123-ʌɿ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʪʘʢʦʡ ʙʣʠʟʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ-

ʙʳʪʠʝ ʚ ʛʦʨʦʜʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʠ ʛʦʨʦʜʩʢʠʝ ʦʢʨʫʛʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʘ ʚ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʠʯʥʳʝ ʤʝʨʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʤ ʌɿ, ʥʝ ʩʦʜʝʨʞʘʪ ʩʚʝʜʝʥʠʷ, 

ʦʙʷʟʳʚʘʶʱʠʝ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʚ ʪʘʢʦʡ ʙʣʠʟʦʩʪʠ ʢ 

ʥʘʩʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʨʠʙʳʪʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.   

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʪʨʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʦʯʥʝʝ ʚ ʠʭ ʩʤʝʱʝʥʠʠ. ɸ ʠʤʝʥʥʦ, ʧʝʨʝʯʝʥʴ ʧʝʨʚʠʯʥʳʭ ʤʝʨ 

ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʠʟ ʦʙʷʟʘʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʙ ʦʧʘʩʥʦʡ ʧʦʞʘʨʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʦ ʪʝʣʝʬʦʥ-

ʥʳʝ ʘʧʧʘʨʘʪʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʩʣʫʛʠ ʩʚʷʟʠ. ʇʨʠ 

ʵʪʦʤ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʩʣʫʛʠ ʩʚʷʟʠ ʨʝʘʣʠʟʫʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʚʷʟʠ, ʠʤʝʶʱʝʤ ʜʦʛʦʚʦʨ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ 

ʩʚʷʟʠ, ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʡʜʝʥʥʳʤ ʢʦʥʢʫʨʩʦʤ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʝʣʝʬʦʥ-

ʥʳʭ ʣʠʥʠʡ ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ.  

ʂʘʢ ʨʘʥʝʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚʭʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʦʯʠʩʪʢʫ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʩʫʭʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɻʦʨʶʯʠʭ ʦʪʭʦʜʦʚ ʠ ʤʫʩʦʨʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʢʘʞʜʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʙʝʩʭʦʟʥʳʝè ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʨʦʰʝʥʳ ʭʦʟʷʝʚʘʤʠ, 

ʣʠʙʦ ʠʭ ʥʘʩʣʝʜʥʠʢʠ ʥʝ ʫʩʧʝʣʠ ʚʩʪʫʧʠʪʴ ʚ ʧʨʘʚʘ ʥʘʩʣʝʜʠʷ ʠ ʦʬʦʨʤʠʪʴ ʠʭ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ɸʥʘʣʦʛʠʯʥʘʷ ʧʨʦʙʣʝʤʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʩ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʡʩʪʚʝʥ-

ʥʳʭ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʝʤʝʣʴ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ.  

ʊʘʢ, ʦʩʥʦʚʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʚʳʩʪʫʧʘʝʪ:  

1. ʅʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʚ ʇʨʘʚʠʣʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ (ʜʘʣʝʝ ï ʇʇʈ) ʈʌ ʧʝʨʝʯʥʷ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʧʝʨʚʠʯʥʳʤ ʤʝʨʘʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ,  ʢ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʧʫʪʝʤ ʧʦʩʪʘʪʝʡʥʦʛʦ ʜʦʧʦʣʥʝʥʠʷ ʇʇʈ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʧʝʨʝʯʝʥʴ ʧʦʣʥʦʤʦʯʠʡ ʠ ʦʩʥʦʚʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʢʫʨʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

2. ɼʦʧʦʣʥʠʪʴ ʇʇʈ ʧʫʥʢʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʷ: çʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʥʘʩʝʣʸʥʥʦʤ 
ʧʫʥʢʪʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝ ʙʦʣʝʝ ʩʪʘ ʜʦʤʦʚ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʘʙʞʝʥ ʧʝʨʝʥʦʩʥʦʡ ʧʦʞʘʨʥʦʡ ʤʦʪʦʧʦʤ-

ʧʦʡ; ʝʩʣʠ ʚ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʨʘʩʧʦʣʦʞʝʥʦ ʦʪ 100 ʜʦ 300 ʜʦʤʦʚ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʘʙʞʝʥ ʧʨʠ-

ʮʝʧʥʦʡ ʧʦʞʘʨʥʦʡ ʤʦʪʦʧʦʤʧʦʡ; ʝʩʣʠ ʚ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʨʘʩʧʦʣʦʞʝʥʦ ʙʦʣʝʝ 300 ʜʦʤʦʚ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʩʥʘʙʞʝʥ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʤʷ ʧʨʠʮʝʧʥʳʤʠ ʤʦʪʦʧʦʤʧʘʤʠ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʦʟ-

ʣʦʞʝʥʳ ʥʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʜʦʧʦʣʥʝʥʠʡ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 

17.12.2012 ˉ 1317 (ʨʝʜ. ʦʪ 16.08.2018). 

4. ʇʦʚʳʩʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʘʨʝʥʜʘʪʦʨʦʚ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʟʘ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʨʝʥʜʦʚʘʥʥʳʭ ʟʝʤʝʣʴ (ʫʛʦʜʠʡ) ʠ ʪʫʰʝʥʠʝ ʚʦʟʛʦʨʘʥʠʡ.  

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʦʧʦʨʥʳʭ ʨʝʟʝʨʚʦʚ (ʩʠʣ ʠ ʩʨʝʜʩʪʚ) ʚ ʥʘʠʙʦʣʝʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʨʝʛʠʦʥʘʭ. 

6. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʞʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʦʦʭʨʘʥʳ, ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʩʠʣ, ʧʨʠʢʨʳʚʘʶʱʠʭ ʟʘʢʘʟʥʠʢʠ, ʟʘ-

ʧʦʚʝʜʥʠʢʠ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʝʟʶʤʠʨʦʚʘʪʴ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʫʤʝʩʪʥʦ ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʆ.ɺ. ɿʘʠʛʨʘʝʚʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʸʤ ʪʨʫʜʝ çʇʨʘʚʘ 

ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʥʘ ʙʦʨʴʙʫ ʩ ʦʛʥʝʤè, ʦʪʤʝʪʠʣ: çʧʨʝʨʦʛʘʪʠʚʘ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ï ʥʝ ʪʫʰʝʥʠʝ ʧʦʞʘ-

ʨʘ, ʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʘʤʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʯʘʣʴʥʳʭ ʤʝʨ ʧʦ ʝʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶè. ɺ ʢʦʥʪʝʢ-

ʩʪʝ ʜʘʥʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤ ʚ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷ-

ʪʁʩʷ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʤʝʨ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʭ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʘʚʦ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ.  
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IMPLICIT VIOLATIONS OF THE QUALITY OF INTUMESCENT FIRE PROTEC TION  

 

The reasons for the violation of the quality of intumescent fire protection and the problems associated with the use 

of low-quality intumescent paints are discussed. The necessity of developing methods for assessing the quality of the 

intumescent coating directly at the construction site is substantiated. 
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ɺʩʝ ʵʣʝʤʝʥʪʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʦʨʤʠʨʫʝʤʳʝ ʟʘʜʘʥʥʳʝ ʧʨʝʜʝʣʳ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʦʛʣʘʩʥʦ ʌɿ 123 çʊʝʭʥʠʯʝʩʢʠʡ ʈʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [1]. ʇʨʝʜʝʣ ʦʛʥʝ-

ʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʇʦʢʨʳʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʘʢʦʢʨʘʩʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʥʦʩʠʤʳʡ 

ʥʘ ʟʘʱʠʱʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʦʙʦʤ ʙʝʟʚʦʟʜʫʰʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʦʛʥʝʟʘʱʠʪʘ ʣʘʢʦ-

ʢʨʘʩʦʯʥʦʛʦ ʪʠʧʘ ʜʝʣʠʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ: 

ï ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ (ʥʝ ʚʩʧʫʯʠʚʘʶʱʘʷʩʷ) ʦʛʥʝʟʘʱʠʪʘ, ʥʘʥʦʩʠʤʘʷ ʪʦʣʩʪʳʤʠ ʩʣʦʷʤʠ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʘʝʪ ʩʪʨʦ-

ʠʪʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʟʘ ʩʯʸʪ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; 

ï ʪʦʥʢʦʩʣʦʡʥʘʷ (ʚʩʧʫʯʠʚʘʶʱʘʷʩʷ ʠʣʠ ʠʥʪʫʤʝʩʮʝʥʪʥʘʷ) ʦʛʥʝʟʘʱʠʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʛʥʝʟʘʱʠʪʥʦʝ ʣʘʢʦʢʨʘ-

ʩʦʯʥʦʝ ʧʦʢʨʳʪʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʛʥʷ ʚʩʧʫʯʠʚʘʝʪʩʷ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ 

ʬʦʨʤʠʨʫʝʪʩ ̫ʦʙʲʝʤʥʳʡ ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʣʦʡ ʧʝʥʦʢʦʢʩʘ (ʇʂ). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʠʥʪʫʤʝʩʮʝʥʪʥʫʶ ʦʛʥʝʟʘʱʠʪʫ, ʪ.ʝ. ʧʦʢʨʳʪʠʷ ʠʥʪʫʤʝʩʮʝʥʪʥʦʡ ʢʨʘʩʢʦʡ (ʀʂ). 

ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʥʘʯʘʣʝ ʦʛʥʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʥʦʢʦʢʩ (ʇʂ) ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʪʝʧʣʦʠʟʦʣʷʪʦʨʦʤ ʠ ʧʦʟʚʦʣʷʝʪ ʫʙʝ-

ʨʝʯʴ ʟʘʱʠʱʘʝʤʫʶ ʩʪʨʦʠʪʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ (ʩʪʘʣʴ, ʙʝʪʦʥ) ʦʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ (ʦʪ 500 Áʉ) ʚ ʪʝʯʝʥʠʝ ʥʝʢʦ-

ʪʦʨʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʥʘʨʫʰʝʥʠʡ ʢʘʯʝʩʪʚʘ ʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚʦʟʤʦʞ-

ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʥʪʫʤʝʩʮʝʥʪʥʦʡ ʦʛʥʝʟʘʱʠʪʳ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʥʪʫʤʝʩʮʝʥʪʥʦʡ ʦʛʥʝʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʥʘʥʦʩʠʪʩʷ ʚ ʚʠʜʝ ʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ 

ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʪʦʣʴʢʦ ʧʨʠ ʩʠʣʴʥʦʤ ʥʘʛʨʝʚʝ ï ʧʨʠ ʧʦʞʘʨʝ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʧʦʢʨʳʪʠʷ, ʝʛʦ ʪʦʣ-

ʱʠʥʝ ʠʣʠ ʫʩʣʦʚʥʦʡ ʘʜʛʝʟʠʠ ʢ ʧʦʜʣʦʞʢʝ (ʯʪʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠ ʧʨʠʸʤʢʝ ʦʙʲʝʢʪʘ) ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘ-

ʯʝʩʪʚʦ ʠʥʪʫʤʝʩʮʝʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʀʂ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʧʫʯʠʚʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʩʣʦʷ ʇʂ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʀʂ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʚʦʝʡ ʧʨʦ-

ʜʫʢʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʧʫʯʠʚʘʥʠʷ ʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝ ʧʨʦʚʝʨʷʶʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʇʂ. 

                                                 
É ʄʘʨʪʳʥʦʚ ɸ. ɺ., ɻʨʝʢʦʚ ɺ. ɺ., ʇʦʧʦʚʘ ʆ. ɺ., 2020 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʩʧʫʯʠʚʘʶʱʠʭʩʷ ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʩʣʦʞʥʦ, ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʝʡ ʠ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʵʪʦʤʫ ʯʠʩʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʀʂ ʥʝʧʨʝʨʳʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʨʘʩʦʢ: 

ï ʥʘʣʠʯʠʝ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ; 

ï ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʜʫʢʮʠʠ ʦʪ ʣʝʛʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʟʘʷʚʣʝʥʥʳʤ ʚ ʩʝʨʪʠ-

ʬʠʢʘʪʘʭ. 

ʆʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʢʨʘʩʦʢ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʧʦʢʨʳʪʠʡ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʠʪʦʛʝ 

ʦʛʥʝʟʘʱʠʪʫ ʧʨʠ ʧʦʞʘʨʝ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʛʨʝʚ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʷʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ʦʛʥʝʟʘʱʠʪʳ. ɺ ʩʣʫʯʘʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʀʂ ʦʪ-

ʢʘʟ ʦʛʥʝʟʘʱʠʪʳ ʥʘʩʪʫʧʘʝʪ ʜʦ ʠʩʪʝʯʝʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʇʂ ʠʣʠ ʞʝ ʝʛʦ ʤʘʣʦ-

ʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʧʫʯʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʠʯʠʥʳ ʧʣʦʭʦʡ ʠʥʪʫʤʝʩʮʝʥʪʥʦʡ ʦʛʥʝʟʘʱʠʪʳ ʩʚ̫-

ʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʀʂ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʝ 

(ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʇʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʠʥʪʫʤʝʩʮʝʥʪʥʦʡ ʦʛʥʝʟʘʱʠʪʳ 

 

 

ʊʘʢ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʘʩʢʠ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʸ ʠʣʠ çʟʘ-

ʙʳʚʘʶʪè ʜʦʙʘʚʠʪʴ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ çʩʦʩʪʘʚ ʢʨʘʩʢʠ ï ʢʘʯʝʩʪʚʦ ʢʨʘʩʢʠ ï ʩʚʦʡʩʪʚʘ 

ʧʝʥʦʢʦʢʩʘ ï ʢʘʯʝʩʪʚʦ ʦʛʥʝʟʘʱʠʪʳè ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʀʂ, ʚ ʯʘʩʪʠ ʦʪʜʝʣʴʥʳʭ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʤʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʠ ʢʘʯʝʩʪʚʦʤ ʇʂ ʜʣʷ ʩʦʩʪʘʚʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ, ʝʩʣʠ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʀʂ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʸ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʢʘʢ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʠ ʇʂ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʚʳʧʦʣʥʷʝʪ ʩʚʦʝʡ ʟʘʜʘʯʠ. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ 

ʀʂ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.  

ʀʪʘʢ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʀʂ ʷʚʣʷʝʪʩʷ ʝʸ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ: ʨʘʙʦʪʘ ʧʦʢʨʳʪʠʷ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʙʦʪʘ ʵʪʦʛʦ ʧʦʢʨʳʪʠʷ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚʦ ʚʨʝʤʝʥʥʳʡ ʪʝʧʣʦʠʟʦʣʠʨʫ-

ʶʱʠʡ ʤʘʪʝʨʠʘʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʦʛʥʝʟʘʱʠʪʳ: 

ï ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ, ʧʦ ʩʫʪʠ, ʟʘʧʘʩʦʤ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʩʣʦʷ; 

ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʝʥʦʢʦʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘʷʚʣʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʟʘʱʠʪʳ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʢʨʘʩʦʢ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʢʨʘʩʦʢ ʙʫʜʝʪ ʥʝʚʳʛʦʜʥʦ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʨʘʩʢʠ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʝʥʦʢʦʢʩʘ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʩʧʫʯʠʚʘʶʱʠʤʩʷ ʢʨʘʩʢʘʤ, 

ʚʢʣʶʯʘʷ ʚ ʤʝʨʫ ʜʦʩʪʘʪʦʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʥʦʢʦʢʩʫ; 

ï ʩʦʟʜʘʪʴ ʢʦʤʧʘʢʪʥʳʡ ʧʝʨʝʥʦʩʥʦʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʢʨʘʩʢʠ ʠ ʧʝʥʦʢʦʢʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʤ ʦʙʲʝʢʪʝ  
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ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʣʦʛʠʠ ʦʛʥʝʟʘʱʠʪʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʪʦʜʠ-

ʢʠ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʝ̡ʢʪʝ [2], ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʝʷʚʥʳʡ ʙʨʘʢ ʦʛʥʝʟʘʱʠʪʳ, ʢʦʪʦʨʳʡ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʙʝʟ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ ʦʙʨʘʟʮʦʚ ʠʥʪʫʤʝʩʮʝʥʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʠ ʠʩʢʣʶʯʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʦ-

ʛʦ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 
ʈʠʩ. 2. ʆʩʦʙʝʥʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʀʂ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ 
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25

 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʆʎɽʅʂɸ ʇɸʈɸʄɽʊʈʆɺ ʀʉʊɽʏɽʅʀʗ ʅɽʌʊʀ ʀɿ ʊʈʋɹʆʇʈʆɺʆɼɸ 

ʅɸ ʋʏɸʉʊʂɽ ʇʈʀɽʄʅʆ-ʉɼɸʊʆʏʅʆɻʆ ʇʋʅʂʊɸ  
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʘʚʘʨʠʡʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʥʝʬʪʝʧʨʦʚʦʜʘ ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʠʝʤʥʦ-ʩʜʘʪʦʯʥʦʛʦ ʧʫʥʢʪʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʥʝʬʪʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʥʝʬʪʝʧʨʦʚʦʜʝ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʠ ʧʨʦʣʠʚʘ ʥʝʬʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʩʪʝʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʝʤ 

ʠ ʧʣʦʱʘʜʴ ʧʨʦʣʠʚʘ ʥʝʬʪʠ ʟʘ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʴ, ʪʨʫʙʦʧʨʦʚʦʜ, ʠʩʪʝʯʝʥʠʝ, ʨʘʩʯʝʪ. 
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ESTIMATION OF PARAMETERS OF OIL OUTFLOW FROM THE PIPELINE  

AT THE SITE OF THE RECEIVING AND DELIVERY POIN T 
 

 This article evaluates the parameters of an emergency oil outflow from an oil pipeline at the site of a receiving 

and delivery point. The dependences of the volume of oil that entered the surrounding area during an accident on the pipe-

line, as well as the area of the oil spill on the duration of the expiration, are determined, the volume and area of the oil spill 

during the operation of the shut-off valves in automatic mode. 
Key words: oil, pipeline, expiration, calculation. 

 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʝʬʪʠ ʚʳʰʝʜʰʝʡ ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʥʝʬʪʝʧʨʦʚʦʜʝ ʚ̫-

ʣʷʝʪʩʷ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ ʠ ʚʨʝʤʷ ʘʚʘʨʠʡʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ. ʆʪ ʢʦ-

ʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡʥʦ-ʧʨʦʣʠʪʦʡ ʥʝʬʪʠ ʟʘʚʠʩʷʪ ʧʦʢʘʟʘʪʝʣʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ; ʨʘʜʠʫʩ ʟʦʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ; ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝ-

ʥʠʝ ʚʟʨʳʚʘ ʧʨʠ ʩʛʦʨʘʥʠʠ ʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʜʨʫʛʠʝ.  

ʇʨʦʚʝʜʝʤ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ ʘʚʘʨʠʡʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʫʯʘʩʪʢʘ ʥʝʬʪʝʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ 219 ʤʤ ʩ ʨʘʙʦʯʠʤ ʜʘʚʣʝʥʠʝʤ 1 ʄʇʘ, ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴʶ 397 ʤ ʦʪ ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʦʛʦ ʧʫʥʢʪʘ (ʇʉʇ) ʜʦ ʪʦʯʢʠ ʚʨʝʟʢʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʥʝʬʪʝʧʨʦʚʦʜ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

 

ʋʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ Dy x sʩʪ, 

ʤʤ 

L, ʤ ʈʨʘʙ., 

ʄʇʘ 

Q, ʤ
3
/ʯ ɡ, ʤ/c ɟʞ, ʢʛ/ʤ

3 
Tʥʘʯ, Áʉ 

ʅʝʬʪʝʧʨʦʚʦʜ ʦʪ ʇʉʇ 

ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ 
219ʭ8 397 1,0 139,0 1,19 875,0 30 

 

ʊʘʢ ʢʘʢ ʞʠʜʢʦʩʪʴ ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʥʝʬʪʝʧʨʦʚʦʜʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ æP (ʇʘ), ʪʦ ʚʝʣʠʯʠʥʘ 

ʤʛʥʦʚʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ G0 (ʢʛ/ʩ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʇʨʠʢʘʟ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 10.07.2009 ʛ. ˉ 404 [1,2]:  

 

)(2/2 00 holhol hhgPAG -+DÖÖ= rrm ,                                                         (1) 

 

r - ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʢʛ/ʤ
3
;  

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʤ/ʩ
2
; 

m - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʪʝʯʝʥʠʷ, 0,62; 

ɸhol - ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʷ, ʤ
2
; 

hhol - ʚʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʝʨʩʪʠʷ, ʤ; 

æP - ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʢʇʘ; 

h0 - ʥʘʯʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ, ʤ. 

ʇʘʨʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ ʧʨʠ ʪʨʝʭ ʪʠʧʘʭ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʤʛʥʦʚʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʥʝʬʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2. ʇʘʨʘʤʝʪʨʳ ʠʩʪʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

 

ʊʠʧ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ɼʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ 

d, ʤ 

ʇʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʷ 

S, ʤ
2
 

ɺʝʣʠʯʠʥʘ ʤʛʥʦʚʝʥʥʦʛʦ  

ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ G0, (ʢʛ/ʩ) 

çʩʚʠʱʠè 0,017
 

2,26Ŀ10
-4 

 6,4 

ʪʨʝʱʠʥʳ 0,042 1,40Ŀ10
-3
 38,8 

çʛʠʣʴʦʪʠʥʥʳʡè ʨʘʟʨʳʚ 0,085 5,62Ŀ10
-3
 160,0 

 

ʄʘʩʩʘ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤ
3 

 

ʄʦʙ ɦ=ʄʪʨ1+ ʄʪʨ2+ ʄʪʨ3                                                                      (2) 

 

ʛʜʝ: ʄ ʪʨ1 ï ʤʘʩʩʘ ʥʝʬʪʠ, ʚʳʰʝʜʰʝʡ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ;  
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ʄʪʨ2 ï ʤʘʩʩʘ ʥʝʬʪʠ, ʚʳʰʝʜʰʝʡ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘ ʚʨʝʤʷ ʧʝʨʝʢʨʳʪʠʷ ʟʘʜʚʠʞʢʠ;  

ʄʪʨ3 ï ʤʘʩʩʘ ʥʝʬʪʠ, ʚʳʰʝʜʰʝʡ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʩʣʝ ʝʛʦ ʦʪʢʣʶʯʝʥʠʷ. 

ʄʘʩʩʘ ʥʝʬʪʠ, ʚʳʰʝʜʰʝʡ ʟʘ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

                                                               ,tʄ ʦʙʥ0ʪʨ1 Ö=G                                                                                      (3) 

 

ʛʜʝ: G0 ï ʚʝʣʠʯʠʥʘ ʤʛʥʦʚʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ (ʢʛ/ʩ); 

tʦʙʥ ï ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ʩʝʢ. 

ʄʘʩʩʘ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʣʠʚʘ ʥʝʬʪʠ ʟʘ ʚʨʝʤʷ ʧʝʨʝʢʨʳʪʠʷ ʟʘʜʚʠʞʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

,tʄ ʟʘʢ0ʪʨ2 Ö=G                                                                                     (4) 

 

ʛʜʝ: tʟʘʢ ï ʚʨʝʤʷ ʧʝʨʝʢʨʳʪʠʷ ʟʘʜʚʠʞʢʠ, ʩʝʢ.  

ʄʘʩʩʘ ʥʝʬʪʠ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

2.

2

ʪʨ3
4

ʄ ʫʯL
d
Ö

Ö
Ö=
p

e                                                                              (5)
 

 

Li - ʜʣʠʥʘ i-ʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʟʘʧʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦ ʤʝʩʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ (ʤ), ʧʨʠʥʷʪʘ ʜʣʠʥʘ 

ʫʯʘʩʪʢʘ 397 ʤ; 

dP - ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʤ), ʧʨʠʥʷʪʦ 0,2 ʤ; 

Ů ï ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 1; 

ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʧʝʨʝʢʨʳʪʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʥʘ ʨʠʩ. 1. 

ʇʣʦʱʘʜʴ ʧʨʦʣʠʚʘ ʧʨʠ ʨʘʩʪʝʢʘʥʠʠ ʥʘ ʛʨʫʥʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ [1]: 

 

 ;ʨ VfF Ö=                                                                                            (6) 

 

ʛʜʝ fʈ - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʠʪʠʷ, ʤ
-1
 (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 5 ʤ

-1
 ʧʨʠ ʧʨʦʣʠʚʝ ʥʘ 

ʥʝʩʧʣʘʥʠʨʦʚʘʥʥʫʶ ʛʨʫʥʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 20 ʤ
-1
 ʧʨʠ ʧʨʦʣʠʚʝ ʥʘ ʛʨʫʥʪʦʚʦʝ ʧʦʢʨʳʪʠʝ, 150 ʤ

-1
 ʧʨʠ ʧʨʦʣʠʚʝ ʥʘ ʙʝ-

ʪʦʥʥʦʝ ʠʣʠ ʘʩʬʘʣʴʪʦʚʦʝ ʧʦʢʨʳʪʠʝ).  

V - ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ
3
. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʙʲʝʤʘ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘ ʚʨʝʤʷ ʧʝʨʝʢʨʳʪʠʷ ʟʘʧʦʨ-

ʥʦʡ ʘʨʤʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ,  

ʦʪ ʚʨʝʤʝʥʠ ʧʝʨʝʢʨʳʪʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ  
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ʆʙʲʝʤ ʥʝʬʪʠ,  

ʤ3  

ɺʨʝʤʷ ʧʝʨʝʢʨʳʪʠʷ ʟʘʜʚʠʞʢʠ, ʩʝʢ 

çʛʠʣʴʦʪʠʥʥʳʡè 

ʨʘʟʨʳʚ 

ʪʨʝʱʠʥʳ 

ʩʚʠʱ 

ʊʠʧ 
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ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʟʣʠʪʠʷ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘ ʚʨʝʤʷ ʧʝʨʝ-

ʢʨʳʪʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʥʘ ʨʠʩ. 2. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʘʚʘʨʠʡʥʦ-ʧʨʦʣʠʪʦʡ ʥʝʬʪʠ ʧʨʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʧʦʢʘʟʘʣʘ ʜʠʥʘʤʠʢʫ 

ʨʦʩʪʘ ʦʙʲʝʤʘ ʠ ʧʣʦʱʘʜʠ ʧʨʦʣʠʚʘ ʥʝʬʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ. ʅʘ ʇʉʇ ʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʲʝʤ/ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʩʦʩʪʘʚʠʪ: ʧʨʠ çʛʠʣʴʦʪʠʥ-

ʥʦʤ ʨʘʟʨʳʚʝè - 34,28 ʤ
3 
/ 685,7 ʤ

2
 , ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥʳ - 19,2 ʤ

3 
/ 384,0 ʤ

2
, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʠʱʘ 13,6 ʤ
3 

/ 272,0 ʤ
2
. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʝʣʠʯʠʥ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʦʪ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʫʯʘʩʪʢʝ ʥʝʬʪʝʧʨʦʚʦʜʘ. 
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FIRE SAFETY OF CULTURAL AND RECREATIONAL INSTITUTIONS  

 

The main trends in the dynamics of the fire hazard level of cultural and leisure-type institutions from 2010 to 2019 

are revealed: in 2010-2017. there was a decrease in the number of fires with death and injury, with a subsequent increase in 

this indicator in the period 2017-2019. 

Key words: number of fires, fire hazard, death, injuries, unbiased estimate. 

 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʄʠʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18 ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ 

ˉ ʈ-6 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ/ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʫʯʨʝʞʜʝʥʠʷ), ʦʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘʩʝʣʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛ ʢʫʣʴʪʫʨʥʦʛʦ-ʜʦʩʫʛʦʚʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ ʨʘʟ-

ʚʣʝʢʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʤʘʩʩʦʚʳʤ 

ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ, ʦʯʝʚʠʜʥʘ. ʀʤʝʥʥʦ ʥʘ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʵʚʘʢʫʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʣʶʜʝʡ. ʇʦʞʘʨʳ ʚ ʟʜʘʥʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚʳʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʠʡ ʦʙ-

ʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ, ʠʭ ʠʟʫʯʝʥʠʶ ʧʦcʚʷʱʝʥʳ ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1-5]. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ (ʤʫʟʝʠ, 

ʙʠʙʣʠʦʪʝʢʠ, ʟʨʝʣʠʱʥʳʝ, ʬʠʟʢʫʣʴʪʫʨʥʳʝ, ʜʦʩʫʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʪ.ʜ.) ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʦʙʩʪʘʥʦʚʢʝ ʩ ʧʦʞʘʨʘʤʠ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. 

ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʌɻɹʋ 

ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ [6]. 

ʋʨʦʚʝʥʴ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ, ʘ ʪʘʢʞʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʦ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦ-

ʩʪʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. ɼʦ 2017 ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦ-

ʞʘʨʦʚ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

 
ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. 

 

 

ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʚ 2019 ʛʦʜʫ ʜʘʝʪ ʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ. ʋʯʝʪ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘ-

ʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 21.10.2008 ˉ 714 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡè. ɺ 2018 ʛ. ʚ ʧʦ-

ʨʷʜʦʢ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 08.10.2018 ˉ 431 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʨʷ-

ʜʦʢ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 21 ʥʦʷʙʨʷ 2008 ʛ. ˉ 714è ʙʳʣ ʚʥʝ-

ʩʝʥ ʨʷʜ ʠʟʤʝʥʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʠʩʢʣʶʯʝʥʦ ʧʦʥʷʪʠʝ çʟʘʛʦʨʘʥʠʝè, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʩʣʫʯʘʠ ʛʦʨʝʥʠʷ, ʢʦ-
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ʪʦʨʳʝ ʨʘʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ çʟʘʛʦʨʘʥʠʷè, ʪʝʧʝʨʴ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ çʧʦʞʘʨʳè. ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʫʯʝʪʘ ʧʦ-

ʞʘʨʦʚ ʧʨʠʚʝʣʦ ʢ ʩʤʝʱʝʥʠʶ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʢʦʣʠʯʝʩʪʚʦ ʧʦ-

ʞʘʨʦʚè. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ çʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʠʣʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝʤ ʣʶʜʝʡè, ʪʘʢ ʢʘʢ ʟʘʛʦʨʘʥʠʝʤ ʩʯʠʪʘʝʪʩʷ ʛʦʨʝ-

ʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʫʱʝʨʙ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʙʝʣʴ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʣʶʜʝʡ) [8]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ-

ʢʘʟʘʪʝʣʴ çʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʠʣʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝʤ ʣʶʜʝʡè ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʞʘʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʝʚʳʰʝʥ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʢʦʣʠ-

ʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʠ ʪʨʘʚʤʘʪʠʟʤʦʤ ʣʶʜʝʡ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 

2019 ʛʛ.  

 
ʈʠʩ. 2. ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʠ ʪʨʘʚʤʘʪʠʟʤʦʤ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ 

ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-

ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʚ 2010-2017 ʛʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ - ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ 

ʠ ʪʨʘʚʤʘʪʠʟʤʦʤ ʜʦ 2016 ʛ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ 2019 ʛ. ʆʜʥʘʢʦ ʪʝʧʝʨʴ ʵʪʦʪ ʬʘʢʪ ʫʞʝ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʨʷʜʢʘ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʴ çʢʦʣʠʯʝʩʪʚʦ ʧʦ-

ʛʠʙʰʠʭ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʘʭè [7-8]. ʕʪʦ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʜʘʝʪ ʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʛʠʙʝʣʴ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʧʦʞʘʨʝ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʩʦʙʳʪʠʝʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ 

ʥʘ ʧʦʞʘʨʝ ʥʝʩʢʦʣʴʢʠʭ ʯʝʣʦʚʝʢ ʙʦʣʴʰʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʛʠʙʝʣʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ.  

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʨʘʜʘʚʰʠʭ (ʧʦʛʠʙʰʠʭ ʠ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ) ʧʨʠ ʧʦʞʘʨʘʭ ʣʶ-

ʜʝʡ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. 

 

 
 

ʈʠʩ. 3. ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ 

ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʛ. 
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ɺʳʩʦʢʘʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2018 ʛ. ʩʚʷʟʘʥʘ ʩ ʧʦʞʘʨʦʤ ʚ ʊʎ "ɿʠʤʥʷʷ ʚʠʰʥʷ", ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʛʠʙ-

ʣʦ 60 ʯʝʣʦʚʝʢ, 79 ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ. ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʛʦ ʪʠʧʘ ʚ 2018 ʛʦʜʫ ʙʳʣ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ. ʊʨʘʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʊʎ "ɿʠʤʥʷʷ ʚʠʰʥʷ" ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʜʥʦʛʦ ʪʦʨʛʦ-

ʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʛʦʨʦʜʝ ʂʝʤʝʨʦʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʶʜʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʤʝʥʝʝ ʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʦʢʘʟʘʪʝʣʴ çʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʩ ʛʠʙʝʣʴʶ ʠ ʪʨʘʚʤʘʪʠʟʤʦʤè. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ. 
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ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʚ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ 

ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʚʦʧʨʦʩ ʦ ʥʘʣʠʯʠʠ ʠ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʣʝʜʦʚ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ (ʃɺɾ) ʠʣʠ 

ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ (ɻɾ) ʚ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʦʩʪʘʪʢʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʜʞʦʛʘʭ ʚ ʢʘʯʝʩʪʚʝ ʠʥʠʮʠʘʪʦʨʦʚ 

ʛʦʨʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʛʦʨʶʯʠʝ ʞʠʜʢʦʩʪʠ, ʢʘʢ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʙʝʥʟʠʥʳ ʠ ʜʠʟʝʣʴʥʳʝ ʪʦʧʣʠʚʘ. ʆʙ-

ʥʘʨʫʞʝʥʠʝ ʩʣʝʜʦʚ ʙʝʥʟʠʥʦʚ, ʠʟʤʝʥʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʘʭ ʠʩʧʘʨʝʥʠʷ ʠ ʚʳʛʦʨʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ, 

ʧʦ ʧʨʠʯʠʥʝ ʫʪʨʘʪʳ ʠʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʇʦʵʪʦʤʫ, ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩ ʧʦʞʘʨʘ ʧʦʚʨʝʞʜʝʥʳ ʠʣʠ ʫʪʨʘʯʝʥʳ, ʩʪʘʥʦʚʠʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʳʷʚʣʝʥʠʝ ʩʣʝʜʦʚ ʃɺɾ ʠ ɻɾ ʚ ʦʪʣʦʞʝʥʠʷʭ ʢʦʧʦʪʠ, 

ʩʢʦʧʠʚʰʝʡʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʭ ʚʙʣʠʟʠ ʦʯʘʛʘ ʧʦʞʘʨʘ ʠ ʥʘ ʧʫʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʦʪʣʦʞʝʥʠʷ ʢʦʧʦʪʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʧʨʝʜʤʝʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʧʦʞʘʨʝ - ʢʘʢ ʚ ʟʦʥʝ ʛʦ-

ʨʝʥʠʷ, ʪʘʢ ʠ ʚ ʟʦʥʝ ʟʘʜʳʤʣʝʥʠʷ, ʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʧʦʪʴ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʵʢʩʧʝʨʪʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [1].  

ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʣʝʜʦʚ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʢʦʧʦʪʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʧʦʪʠ ʧʨʠ 

ʛʦʨʝʥʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʣʴʥʦ ʚʳʛʦʨʝʚʰʠʭ ʧʦʩʣʝ ʧʦʞʘʨʘ ʦʩʪʘʪʢʦʚ ʃɺɾ ʠ ɻɾ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʬʣʫʦʨʝʩʮʠʨʦʚʘʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʭ ʠ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘʭ ʠ ʩʤʝʩʝʚʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʥʝ ʥʝʬʪʷʥʦʡ ʧʨʠʨʦʜʳ [2]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚïʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʝʢʣʦ ʠ ʧʣʠʪʢʘ ʢʝʨʘʤʠʯʝʩʢʘʷ ʛʣʘʟʫʨʦʚʘʥ-

ʥʘʷ (ɻʆʉʊ ï 6141-91). ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ-ʥʦʩʠʪʝʣʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʤʠ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʢʘʢ ʩʪʝʢʣʦ, ʪʘʢ ʠ ʧʣʠʪʢʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠ ʧʦʞʘʨʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʠ ʥʘ ʥʠʭ ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ ʩʣʝʜʳ ʟʘʢʦʧʯʝʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʥʝ ʚʳʜʝʣʷʶʪ ʧʨʠ ʛʦʨʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʨʦʙʳ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʣʝʜʦʚ ʃɺɾ ʠ ɻɾ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ ʛʦʨʝʥʠʷ ʥʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʙʝʥʟʠʥ ʥʝʵʪʠʣʠʨʦʚʘʥʥʳʡ ʤʘʨʢʠ ɸʀ-92-ʂ5 

ʧʦ ɻʆʉʊ 32513-2013 (ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʙʝʥʟʠʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂ5 ʤʘʨʢʠ ɸʀ-92-ʂ5) ʠ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ɽɺ-

ʈʆ (ʤʝʞʩʝʟʦʥʥʦʝ).  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʩʘʞʜʝʥʠʷ ʢʦʧʦʪʠ ʚ ʭʦʜʝ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʫʩʪʘʥʦʚʢʝ, ʢʦʪʦ-

ʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʢʘʤʝʨʫ, ʦʙʦʨʫʜʦʚʘʥʥʫʶ ʪʝʨʤʦʧʘʨʘʤʠ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʢʩʘʮʠʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʝʝ ʟʦʥʘʭ. ɺ ʢʘʤʝʨʝ ʨʘʟʤʝʱʘʣʠ ʩʪʝʢʣʷʥʥʳʝ ʠ ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʜʥʘ ʠʟ 

ʥʠʭ ʥʘʭʦʜʠʣʘʩʴ ʚʙʣʠʟʠ ʦʯʘʛʘ ʛʦʨʝʥʠʷ, ʚʪʦʨʘʷ  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 50 ʩʤ, ʘ ʪʨʝʪʴʷ ʧʣʘʩʪʠʥʘ ʟʘʢʨʝʧʣʷʣʘʩʴ ʥʘ ʰʪʘʪʠʚʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʩʥʘʨʫʞʠ ʢʘʤʝʨʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5 ʤ ʥʘ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʪʝʨ-

ʤʦʧʘʨ ʬʠʢʩʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʞʜʦʡ ʩʪʝʢʣʷʥʥʦʡ ʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ, ʥʘ ʢʦʪʦʨʫʶ ʦʩʘʞʜʘʣʘʩʴ ʢʦʧʦʪʴ. 

ɺʥʫʪʨʠ ʢʘʤʝʨʳ ʧʦʤʝʱʘʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʜʜʦʥ, ʚ ʢʦʪʦʨʳʡ ʚʣʠʚʘʣʠ 50 ʤʣ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ. ɺ ʦʜʥʦʤ ʦʧʳʪʝ 

ʩʞʠʛʘʣʠ ʙʝʥʟʠʥ, ʘ ʚ ʩʣʝʜʫʶʱʝʤ  ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ. ʊʦʧʣʠʚʦ ʚʳʞʠʛʘʣʠ ʜʦ ʤʦʤʝʥʪʘ ʧʨʝʢʨʘʱʝʥʠʷ ʛʦʨʝʥʠʷ. 

ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʢʣʘ ʩʤʳʚʘʣʠ ʢʦʧʦʪʴ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʜʣʷ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʧʦʪʠ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʴ ʢʦʧʦʪʠ ʩʦ 

ʩʪʝʢʣʘ ʦʪʙʠʨʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʚʘʪʳ, ʩʤʦʯʝʥʥʦʡ ʛʝʢʩʘʥʦʤ (ʤʘʨʢʠ ʆʉʏ). ɿʘʪʝʤ ʚʘʪʥʳʝ ʜʠʩʢʠ ʩʦ 

ʩʣʝʜʘʤʠ ʢʦʧʦʪʠ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʛʝʢʩʘʥʦʤ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʥʟʠʥʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʦ-

ʚʦʜʠʣʠ ʵʥʝʨʛʠʯʥʦʝ ʚʩʪʨʷʭʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ., ʟʘʪʝʤ ʦʪʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠ ʬʠʣʴʪʨʘʮʠʶ ʵʢʩʪʨʘʢʪʦʚ, ʯʝʨʝʟ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʥʷʪʠʝ 

ʩʧʝʢʪʨʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʣʶʦʨʘʪʘ çʌʣʶʦʨʘʪ-02-ʇʘʥʦʨʘʤʘè.  

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʧʝʢʪʨʳ ʚʦʟʙʫʞʜʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʝʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʙʝʥʟʠʥʘ ɸʀ-92-ʂ5 ʠ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ɽɺʈʆ (ʤʝʞʩʝʟʦʥʥʦʝ). 

ʉʦʛʣʘʩʥʦ, ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [3], ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʘ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʦʧʳ-

ʪʘ. ʇʦʣʫʯʝʥʥʳʡ ʦʩʥʦʚʥʦʡ ʤʘʢʩʠʤʫʤ ʚ ʩʧʝʢʪʨʘʭ ʚʦʟʙʫʞʜʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʝʥʟʠʥʦʚ (ʥʘʪʠʚʥʳʭ) 

ʬʠʢʩʠʨʫʝʪʩʷ ʚʙʣʠʟʠ ʜʣʠʥʳ ʚʦʣʥʳ 370 ʥʤ. ʋ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʙʝʥʟʠʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʫ ɸʀ-92-ʂ5, ʦʩʥʦʚʥʦʡ ʤʘʢ-

ʩʠʤʫʤ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʝʩʢʦʣʴʢʦ ʨʘʩʪʷʥʫʪ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʫʶ ʦʙʣʘʩʪʴ ʠ ʠʤʝʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 400-410 ʥʤ. ɺ ʩʧʝʢʪʨʝ ʚʦʟʙʫʞʜʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʬʠʢʩʠʨʫ-

ʝʪʩʷ ʦʜʠʥ ʤʘʢʩʠʤʫʤ ʚʙʣʠʟʠ ʜʣʠʥʳ ʚʦʣʥʳ 380 ʥʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚʳʩʦʢʘ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʙʝʥʟʠʥʦʚ [3]. 

ʕʢʩʪʨʘʢʪʳ ʦʙʨʘʟʮʘ ʢʦʧʦʪʠ, ʦʩʘʞʜʘʚʰʝʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʢʠ (ʚʥʫʪʨʠ ʤʘʢʝʪʘ) ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 200ʉ, 

ʧʨʠ ʚʳʞʠʛʘʥʠʠ ɸʀ-92-ʂ5, ʠʤʝʣʠ ʤʘʢʩʠʤʫʤ ʚ ʜʠʘʧʘʟʦʥʝ 370-390 ʥʤ (ʨʠʩ. 1, ʦʙʨʘʟʝʮ 1 ʠ 2). ʕʢʩʪʨʘʢʪʳ ʢʦʧʦʪʠ, ʦʩʘ-

ʞʜʘʚʰʝʡʩʷ ʥʘ ʭʦʣʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (20ʉ) ʠʤʝʶʪ ʜʚʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʘ ʚʦʟʙʫʞʜʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥ-

ʮʠʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 405 ʠ 435 ʥʤ. ʅʘʣʠʯʠʝ ʵʪʠʭ ʤʘʢʩʠʤʫʤʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʵʢʩʪʨʘʢʪʘʭ 

ʦʢʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (405 ʥʤ) ʠ ʩʤʦʣʠʩʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (435 ʥʤ) (ʨʠʩ. 1, ʦʙʨʘʟʝʮ 3 ʠ 4). 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʣʝʜʦʚ ʚʳʛʦʨʝʚʰʝʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʦʧʦʪʠ ʥʘ ʩʪʝʢʣʝ ʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʝ ʦʪʤʝʯʝʥʦ 

ʩʤʝʱʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʧʨʠ 360-380 ʥʤ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʫʶ ʦʙʣʘʩʪʴ (380-400 ʥʤ) (ʨʠʩ. 2, ʦʙʨʘʟʝʮ 1 ʠ 2), ʘ ʪʘʢʞʝ ʧʦʷʚ-

ʣʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ 425-440 ʥʤ (ʨʠʩ. 2, ʦʙʨʘʟʝʮ 3 ʠ 4).  

ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʵʢʩʪʨʘʢʪʦʚ ʢʦʧʦʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʳ ʙʝʥ-

ʟʠʥʘ ʤʘʨʢʠ ɸʀ-92-ʂ5 (ʥʘʙʣʶʜʘʝʪʩʷ ʧʠʢ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 370 ʜʦ 390 ʥʤ) ʠ ʩʣʝʜʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ɽɺʈʆ (ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʠʢ ʚ ʜʠʘʧʘʟʦʥʝ 380 ʜʦ 440 ʥʤ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʫʤʘʤ ʚ ʩʧʝʢʪʨʘʭ ʚʦʟʙʫʞʜʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʯʠ-

ʩʪʳʭ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʙʝʥʟʠʥʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ.  
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ʈʠʩ. 1. ʉʧʝʢʪʨ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʵʢʩʪʨʘʢʪʘ ʢʦʧʦʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʩʣʝʜʳ ʥʝʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʙʝʥʟʠʥʘ ɸʀ-92-ʂ5:  

ʦʙʨʘʟʝʮ 1 - ʩʤʳʪʦʡ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʢʘʤʝʨʳ; ʦʙʨʘʟʝʮ 2 - ʩʤʳʪʦʡ ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ 

ʧʣʠʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʢʘʤʝʨʳ, ʦʙʨʘʟʝʮ 3 - ʩʤʳʪʦʡ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʳ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʥʘʨʫʞʠ  

ʢʘʤʝʨʳ; ʦʙʨʘʟʝʮ 4 ï ʩʤʳʪʦʡ ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʥʘʨʫʞʠ ʢʘʤʝʨʳ 
 

 
 

ʈʠʩ. 2. ʉʧʝʢʪʨ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʵʢʩʪʨʘʢʪʘ ʢʦʧʦʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʩʣʝʜʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʘʨʢʠ ɽɺʈʆ, ʉʦʨʪ ʉ,  

ʚʠʜ III  (ɼʊ-ʃ-ʂ5): ʦʙʨʘʟʝʮ 1 - ʩʤʳʪʦʡ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʢʘʤʝʨʳ; ʦʙʨʘʟʝʮ 2 - ʩʤʳʪʦʡ 

ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʫʪʨʠ ʢʘʤʝʨʳ; ʦʙʨʘʟʝʮ 3 - ʩʤʳʪʦʡ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʳ  

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʥʘʨʫʞʠ ʢʘʤʝʨʳ; ʦʙʨʘʟʝʮ 4 - ʩʤʳʪʦʡ ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʥʘʨʫʞʠ ʢʘʤʝʨʳ 
 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʣʝʜʦʚ ʃɺɾ ʠ ɻɾ, ʦʩʝ-

ʜʘʶɦʠʭ ʩʦʚʤʝʩʪʥʦ ʩ ʩʘʞʝʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘ ʭʦʣʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ 

ʚʦʟʤʦʞʥʦʡ ʫʪʝʨʝ ʵʪʠʭ ʩʣʝʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʝʚʰʫʶ ʢʦʧʦʪʴ. ʅʦ ʜʘʞʝ ʩ 

ʫʯʝʪʦʤ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʢʘʢ ʦʢʦʥʥʳʝ ʩʪʝʢʣʘ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʳʝ 

ʭʦʣʦʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʦʢʦʥ ʦʪ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ, ʦʩʢʦʣʢʠ 

ʩʪʝʢʣʘ ʧʘʜʘʶʪ ʚʥʫʪʨʴ ʧʦʤʝʱʝʥʠʷ ʠ, ʥʘʭʦʜʷʩʴ ʥʘ ʧʦʣʫ ʧʦʜ ʩʣʦʝʤ ʧʦʞʘʨʥʦʛʦ ʤʫʩʦʨʘ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʚʳʩʦʢʦʡ ʚʪʦ-

ʨʠʯʥʦʡ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ. ɽʩʣʠ ʥʘ ʥʘʡʜʝʥʥʳʭ ʦʩʢʦʣʢʘʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʘʢʦʧʯʝʥʠʝ, ʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʧʦʠʩʢʘ ʩʣʝʜʦʚ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ. ɸ ʥʘ ʦʙʲʝʢʪʘʭ, ʛʜʝ ʭʨʘʥʝʥʠʝ ʠʣʠ ʧʨʠʤʝʥʝ-

ʥʠʝ ʪʘʢʠʭ ʞʠʜʢʦʩʪʝʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ - ʵʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʜʝʞʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʜʞʦʛʘ.  
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PROBLEMS OF FIRE-FIGHTING DISTANCE RATIONING  

IN DESIGNING MULTI -FUEL FILLING STATIONS  

 

This article considers the problems of fire-fighting distance rationing during the design of multi-fuel gas stations 

(MAZS) and developed the minimum necessary measures for the safety of people located in the territory and in the settle-

ment zone near MAZS. 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʤʝʱʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜ-

ʥʦʛʦ ʛʘʟʘ (ʉʋɻ) [4] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɸɿʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ [4]. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʥʘʟʝʤʥʦʛʦ ʦʜʥʦʩʪʝʥʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʭʨʘʥʝʥʠʷ ʉʋɻ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧ.6.33 [4] ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʣʶʙʦʡ ʚʝʨʦʷʪʥʦʡ ʫʪʝʯʢʠ 

ʉʋɻ ʠʣʠ ʝʛʦ ʧʘʨʦʚ ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʜʥʘʢʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [4] ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ, ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 224 

[2]. ʂʨʦʤʝ ʪʦʛʦ, ʯ. 1 ʩʪʘʪʴʠ 66, ʯ.1 ʩʪʘʪʴʠ 69 [5] ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʩʣʦʚʠʷ (ʢʨʠʪʝʨʠʠ) ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʠʥʠʤʘʣʴʥʦ-

ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʘʪʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ: 

- ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʜʫ ʟʜʘʥʠʷʤʠ, ʩʦʦʨʫʞʝʥʠʷʤʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʞʘʨʘ ʥʘ ʩʦʩʝʜʥʠʝ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ; 

- ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʝ ʩʪʘʪʴʝʡ 93 ʥʘʩʪʦʷʱʝʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ [4] ʨʘʩʯʝʪ ʨʠʩʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ: 

ʘ) ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ; 

ʙ) ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ; 

ʚ) ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ 

ʥʘʣʠʯʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ; 

ʛ) ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʣʶʜʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠ-

ʪʠʷ; 

ʜ) ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʈʘʩʯʝʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʟ ʫʯʸʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʝʣʠʯʠʥʳ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʧʣʠʚʘ ʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠ-

ʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʄɸɿʉ, ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʯʘʩʪʴʶ 1, ʯʘʩʪʴʶ 4, ʯʘʩʪʴʶ 4.1, ʯʘ-

ʩʪʴʶ 5 ʉʪʘʪʴʠ 93 [5]. 
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ʀʣʣʶʩʪʨʘʮʠʷ ʟʦʥ rʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ ʧʨʠ ʧʦʞʘʨʝ-ʚʩʧʳʰʢʝ 

ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʘʚʘʨʠʠ (ʨʘʟʨʫʰʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʭʨʘʥʝʥʠʷ ʉʋɻ ʦʙʲʝʤʦʤ 10 ʤ3
) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ʀʣʣʶʩʪʨʘʮʠʷ ʟʦʥ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʧʘʨʦʚʦʡ ʠ ʞʠʜʢʦʡ ʩʪʨʫʠ ʉʋɻ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʵʧʠʮʝʥʪʨʘ ʘʚʘʨʠʠ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʘʚʘʨʠʠ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʨʫʙʦ-

ʧʨʦʚʦʜ ʧʘʨʦʚʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟʳ ʉʋɻ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

 

  

ʈʠʩ. 1. ɿʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ ʧʨʠ ʧʦʞʘʨʝ-ʚʩʧʳʰʢʝ 

ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʘʚʘʨʠʠ (ʨʘʟʨʫʰʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ  

ʭʨʘʥʝʥʠʷ ʉʋɻ ʦʙʲʝʤʦʤ 10 ʤ
3
) ʩʦʩʪʘʚʠʪ 95 ʤ 

 

ʈʠʩ. 2. ɿʦʥr ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ 

ʧʘʨʦʚʦʡ ʠ ʞʠʜʢʦʡ ʩʪʨʫʠ ʉʋɻ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ  

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʵʧʠʮʝʥ-

ʪʨʘ ʘʚʘʨʠʠ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʘʚʘʨʠʠ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʪʨʫʙʦʧʨʦʚʦʜ ʧʘʨʦʚʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟʳ ʉʋɻ 

 

 

ɿʦʥʘ 1 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʧʘʨʦʚʦʡ ʬʘʟʳ 

ʉʋɻ ʜʠʘʤʝʪʨʦʤ ʠʩʪʝʯʝʥʠʷ 12,5 ʤʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʤ; 

 ɿʦʥʘ 2 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʧʘʨʦʚʦʡ ʬʘʟʳ 

ʉʋɻ ʜʠʘʤʝʪʨʦʤ ʠʩʪʝʯʝʥʠʷ 25 ʤʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 17 ʤ; 

ɿʦʥʘ 3 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʞʠʜʢʦʡ ʬʘʟʳ 

ʉʋɻ ʜʠʘʤʝʪʨʦʤ ʠʩʪʝʯʝʥʠʷ 12,5 ʤʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 27 ʤ; 

ɿʦʥʘ 4 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʞʠʜʢʦʡ ʬʘʟʳ 

ʉʋɻ ʜʠʘʤʝʪʨʦʤ ʠʩʪʝʯʝʥʠʷ 25 ʤʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 48 ʤ; 

ɿʦʥʘ 5 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ ʞʠʜʢʦʡ ʬʘʟʳ 

ʉʋɻ ʜʠʘʤʝʪʨʦʤ ʠʩʪʝʯʝʥʠʷ 40 ʤʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 70 ʤ; 

ʀʣʣʶʩʪʨʘʮʠʷ ʟʦʥ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʚʟʨʳʚʝ ʨʝʟʝʨʚʫʘʨʘ ʉʋɻ ʦʙʲʝʤʦʤ 10 ʤ
3
 ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʵʧʠʮʝʥʪʨʘ ʘʚʘʨʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3. ɿʦʥʳ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ 

ʧʨʠ ʚʟʨʳʚʝ ʨʝʟʝʨʚʫʘʨʘ ʉʋɻ ʦʙʲʝʤʦʤ 10 ʤ
3
  

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʵʧʠʮʝʥʪʨʘ ʘʚʘʨʠʠ 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 

 

 

  



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 

__________________________________________________________________________________ 

 

81 

 

ɿʦʥʘ 1 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 50 ʤ (ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ); 

ɿʦʥʘ 2 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 635 ʤ (ʚʦʟʤʦʞʝʥ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ, ʦʞʦʛʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ). 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ ʯʘʩʪʠ 4.1 ʩʪʘʪʴʠ 93 [5] ʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʝ ʨʠʩʢʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳ-

ʰʘʪʴ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʥʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʘʟʝʤʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʭʨʘʥʝʥʠʷ ʉʋɻ ʜʦ ʦʙʲʝʢʪʦʚ ʢ ʥʝʡ ʥʝ ʦʪʥʦʩʷ-

ʱʠʝʩʷ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɸɿʉ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ, ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 31 ʤʘʨʪʘ 2009 ʛ. N 272 çʆ ʧʦʨʷʜʢʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʦʮʝʥʢʝ 
ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘè. 

2. ʇʨʠʢʘʟʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʦʪ 17 ʠʶʣʷ 2020 ʛ. ˉ 
1190 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʝʨʝʯʥʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘ ʜʦʙ-

ʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. 

3. ʇʨʠʢʘʟ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 10.07.2009 ʛ. ˉ404 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠ-

ʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭè. 

4. ʉʚʦʜ ʧʨʘʚʠʣ 156.13130.2014 çʉʪʘʥʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʟʘʧʨʘʚʦʯʥʳʝ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè.  

5. ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22.07.2008 ʛ. ˉ123-ʌ3 çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝ-

ʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. 
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8 ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʯʘʩʪʴ 5 ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʦʪʨʷʜʘ ʌʇʉ ɻʇʉ ɻʋ ʄʏʉ ʈʦʩʩʠʠ 

ʧʦ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʆ ɺʅɽɼʈɽʅʀʀ ʇʈʆɺɽʈʆʏʅʓʍ ʃʀʉʊʆɺ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ 

ʇʆɾɸʈʅʆ-ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʆʉʄʆʊʈɸ ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

ʇʆ ɺʆʇʈʆʉʋ ʉʆɹʃʖɼɽʅʀʗ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆɻʆ ʈɽɾʀʄɸ  

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʨʦʚʝʨʦʯʥʳʭ ʣʠʩʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʞʘʨʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʙʲʝʢʪʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʚʦʧʨʦʩʫ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝ-

ʞʠʤʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʚʝʨʦʯʥʳʡ ʣʠʩʪ, ʦʙʲʝʢʪʦʚʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʇʉ ɻʇʉ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʞʘʨʦʚ. 
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ON THE IMPLEMENTATION CHECKLIST TO CONDUCT A FIRE PREVENTION INSPECTION  

OF INDUSTRIAL ENTERPRISES ON OBSERVANCE OF FIRE PREVENTION REGIME  

 

 This article discusses the introduction of checklists for conducting fire-prevention inspections of objects protected 

by employees of the object divisions of the Federal fire service of the State fire service on the issue of compliance with the 

fire regime when monitoring the fire condition of protected objects. 

Key words: checklist, facility subdivision of FPS FPS, fire prevention. 

 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʞʘʨʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ [1]. ʋʢʘʟʘʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ ʚʭʦʜʷʪ ʚ ʬʝʜʝʨʘʣʴʥʫʶ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʫʶ ʩʣʫʞʙʫ (ʜʘʣʝʝ ï ʌʇʉ) ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ (ʜʘʣʝʝ - ɻʇʉ) [2].  

                                                 
29É ʇʝʪʨʦʚ ɸ. ɺ., 2020 
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82 

 

 ɺʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʘʭ ɹʦʣʦʜʴʷʥʘ ʀ.ɸ., ɻʦʨʜʠʝʥʢʦ ɼ.ʄ. [4], ɻʘʙʨʠʯʠʜʟʝ ʊ.ɻ. [5], ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ. ɸʚʪʦʨʳ ʵʪʠʭ ʨʘ-

ʙʦʪ ʜʝʪʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʦʧʘʩʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ, ʠʩʩʣʝʜʦʚʘʣʠ ʨʠʩʢʠ ʚʦʟʤʦʞʥʳʭ 

ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ. 

ʆʜʥʘʢʦ ʚʦʧʨʦʩʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʲʝʢʪʦ-

ʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʇʉ ɻʇʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʦʞʘʨʦʚ, ʥʝ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʦʛʦʚʘʨʠʚʘʶʪ ʣʠʰʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʠʭ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʌɻʇʅ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʦʥʘ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ [6-9]. ʆʧʨʝʜʝʣʝʥʳ ʧʨʦʚʝʨʦʯʥʳʝ ʣʠʩʪʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʞʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʮʝ-

ʭʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʦʙʥʳʝ ʬʦʨʤʳ ʧʨʦʚʝʨʦʯʥʳʭ ʣʠʩʪʦʚ ʩʦʙʣʶʜʝʥʠʷ ʧʝʨʩʦʥʘ-

ʣʦʤ ʦʙʲʝʢʪʦʚ ʇʨʘʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʌ (ʜʘʣʝʝ ï ʇʇʈ). 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨʥʳʡ ʚʘʨʠʘʥʪ ʧʦʜʦʙʥʦʛʦ ʧʨʦʚʝʨʦʯʥʦʛʦ ʣʠʩʪʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷ-

ʪʠʷ. 

 

ʊʘʙʣʠʮʘ. ʇʨʦʚʝʨʦʯʥʳʡ ʣʠʩʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʞʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ˉ 

ʧ/ʧ 

ʇʨʦʚʝʨʷʝʤʳʡ ʚʦʧʨʦʩ ʅʦʤʝʨ 

ʧʫʥʢʪʘ 

ʇʇʈ 

1 ʅʘʣʠʯʠʝ ʠʥʩʪʨʫʢʮʠʠ ʦ ʤʝʨʘʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʘʟʜʝʣʦʤ XVIII ʇʇʈ 

2 

2 ʆʨʛʘʥʠʟʦʚʘʥʦ ʣʠ ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ. 3 

3 ʆʨʛʘʥʠʟʦʚʘʥʦ ʣʠ ʧʨʦʭʦʞʜʝʥʠʝ ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʠʥʩʪʨʫʢʪʘʞʝʡ. 3 

4 ʅʘʣʠʯʠʝ ʪʘʙʣʠʯʝʢ ʩ ʥʦʤʝʨʦʤ ʪʝʣʝʬʦʥʘ ʜʣʷ ʚʳʟʦʚʘ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝ-

ʩʪʘʭ. 

6 

5 ʅʘʣʠʯʠʝ ʧʣʘʥʦʚ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʜʘʥʠʠ ʠʣʠ ʩʦʦʨʫʞʝʥʠʠ. 7 

6 ʅʘʣʠʯʠʝ ʦʙʦʟʥʘʯʝʥʠʡ ʢʘʪʝʛʦʨʠʡ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʘ 

ʟʦʥʳ. 

20 

7 ʆʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʩʨʝʜʩʪʚ ʦʛʥʝʟʘʱʠʪʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʥʞʝʥʝʨʥʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʢʪʘ. 

21 

8 ʆʪʩʫʪʩʪʚʠʝ ʦʪʚʝʨʩʪʠʡ ʠ ʟʘʟʦʨʦʚ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ ʨʘʟʣʠʯ-

ʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. 

22 

9 ʆʪʩʫʪʩʪʚʠʝ ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʯʝʨʜʘʢʘʭ, ʚ ʧʦʜʚʘʣʘʭ ʠ ʮʦʢʦʣʴʥʳʭ ʵʪʘʞʘʭ, ʘ ʪʘʢʞʝ 

ʧʦʜ ʩʚʘʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʟʜʘʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

23 (ʘ) 

10 ʆʪʩʫʪʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʤʘʩʪʝʨʩʢʠʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. 

23 (ʙ) 

11 ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʤʝʱʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʣʠʬʪʦʚʳʭ ʭʦʣʣʘʭ ʢʣʘʜʦʚʳʭ, ʢʠʦʩʢʦʚ, ʣʘʨʴʢʦʚ ʠ 

ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʭʨʘʥʝʥʠʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

23 (ʚ) 

12 ʅʘʣʠʯʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʜʚʝʨʝʡ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ. 23 (ʜ) 

13 ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʤʝʱʝʥʠʷ ʤʝʙʝʣʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤ ʤʝʩʪʘʤ. 

23 (ʞ) 

14 ʇʨʦʚʝʜʝʥʠʝ ʫʙʦʨʢʠ ʧʦʤʝʱʝʥʠʡ ʠ ʩʪʠʨʢʠ ʦʜʝʞʜʳ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʦʪ-

ʩʫʪʩʪʚʠʝ ʬʘʢʪʦʚ ʦʪʦʛʨʝʚʘʥʠʷ ʟʘʤʝʨʟʰʠʭ ʪʨʫʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ. 

23 (ʟ) 

15 ʆʪʩʫʪʩʪʚʠʝ ʦʩʪʝʢʣʝʥʠʷ ʙʘʣʢʦʥʦʚ, ʣʦʜʞʠʡ ʠ ʛʘʣʝʨʝʡ, ʚʝʜʫʱʠʭ ʢ ʥʝʟʘʜʳʤʣʷʝʤʳʤ ʣʝʩʪʥʠʯ-

ʥʳʤ ʢʣʝʪʢʘʤ. 

23 (ʠ) 

16 ʉʦʜʝʨʞʘʥʠʝ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ ʠ ʧʦʵʪʘʞʥʳʭ ʢʦʨʠʜʦʨʦʚ. 23 (ʢ) 

17 ʆʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʤʝʱʝ-

ʥʠʡ ʠʟ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

23 (ʣ) 

18 ʆʪʩʫʪʩʪʚʠʝ ʚ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʢʘʭ ʚʥʝʰʥʠʭ ʙʣʦʢʦʚ ʢʦʥʜʠʮʠʦʥʝʨʦʚ. 23 (ʤ) 

19 ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ  ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʢʣʘʩʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

23 (ʦ) 

20 ʆʯʠʱʝʥʳ ʣʠ ʧʨʠʷʤʢʠ ʫ ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ ʧʦʜʚʘʣʴʥʳʭ ʠ ʮʦʢʦʣʴʥʳʭ ʵʪʘʞʝʡ ʟʜʘʥʠʡ (ʩʦʦʨʫ-

ʞʝʥʠʡ) ʜʦʣʞʥʳ ʙʳʪʴ ʦʪ ʤʫʩʦʨʘ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ. 

26 

21 ʆʙʝʩʧʝʯʝʥʠʝ ʩʙʦʨʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʦʙʪʠʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. 27 

22 ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʠ ʚʳʭʦʜʦʚ ʩʦʙʣʶʜʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʪʨʝ-

ʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

33 

23 ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʦʪʢʨʳʚʘʥʠʷ ʠʟʥʫʪʨʠ ʙʝʟ ʢʣʶʯʘ ʟʘʧʦʨʦʚ ʥʘ ʜʚʝʨʷʭ ʵʚʘʢʫ-35 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 
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83 

 

ˉ 

ʧ/ʧ 

ʇʨʦʚʝʨʷʝʤʳʡ ʚʦʧʨʦʩ ʅʦʤʝʨ 

ʧʫʥʢʪʘ 

ʇʇʈ 

ʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ. 

24 ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʧʫʪʷʭ ʵʚʘʢʫʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ  ʧʦʨʦʛʦʚ, ʧʨʝʧʷʪʩʪʚʠʡ ʠ  ʫʩʪʨʦʡʩʪʚ. 36 (ʘ) 

25 ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʧʫʪʷʭ ʵʚʘʢʫʘʮʠʠ ʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʘʭ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʘʢʞʝ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʜʚʝʨʝʡ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ. 

36 (ʙ) 

26 ʆʪʩʫʪʩʪʚʠʝ ʚ ʪʘʤʙʫʨʘʭ ʚʳʭʦʜʦʚ ʩʫʰʠʣʦʢ ʠ ʚʝʰʘʣʦʢ ʜʣʷ ʦʜʝʞʜʳ, ʛʘʨʜʝʨʦʙʦʚ, ʘ ʪʘʢʞʝ ʭʨʘ-

ʥʝʥʠʷ ʠʥʚʝʥʪʘʨʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

36 (ʚ) 

27 ʆʪʩʫʪʩʪʚʠʝ ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʘʤʦʟʘʢʨʳʚʘʶʱʠʭʩʷ ʜʚʝʨʝʡ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ, ʢʦʨʠʜʦʨʦʚ, 

ʭʦʣʣʦʚ ʠ ʪʘʤʙʫʨʦʚ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʩʥʠʤʘʥʠʝ ʠʭ. 

36 (ʛ) 

28 ʆʪʩʫʪʩʪʚʠʝ ʟʘʢʨʳʪʠʷ ʞʘʣʶʟʠ ʠʣʠ ʦʩʪʝʢʣʝʥʠʷ ʧʝʨʝʭʦʜʦʚ ʚʦʟʜʫʰʥʳʭ ʟʦʥ ʚ ʥʝʟʘʜʳʤʣʷʝʤʳʭ 

ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʢʘʭ. 

36 (ʜ) 

29 ʆʪʩʫʪʩʪʚʠʝ ʟʘʤʝʥ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʝʢʣʘ ʦʙʳʯʥʳʤ ʚ ʦʩʪʝʢʣʝʥʠʠ ʜʚʝʨʝʡ ʠ ʬʨʘʤʫʛ. 36 (ʝ) 

30 ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʢʨʳʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʚʝʨʝʡ. 36 (ʞ) 

31 ʅʘʣʠʯʠʝ ʧʨʦʭʦʜʦʚ ʢ ʧʫʪʷʤ ʵʚʘʢʫʘʮʠʠ ʠ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʚʳʭʦʜʘʤ ʧʨʠ ʨʘʩʩʪʘʥʦʚʢʝ ʚ ʧʦʤʝ-

ʱʝʥʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʚʳʩʪʘʚʦʯʥʦʛʦ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

37 

32 ʀʩʧʨʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʩʘʤʦʟʘʢʨʳʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʜʚʝʨʝʡ. 37_1 

33 ʆʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʩ ʚʠʜʠʤʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠʟʦʣʷʮʠʠ. 42 (ʘ) 

34 ʆʪʩʫʪʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʟʝʪʦʢ, ʨʫʙʠʣʴʥʠʢʦʚ, ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ. 

42 (ʙ) 

35 ʆʪʩʫʪʩʪʚʠʝ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʚʝʪʠʣʴʥʠʢʦʚ. 42 (ʚ) 

36 ʆʪʩʫʪʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 42 (ʛ) 

37 ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ (ʩʘʤʦʜʝʣʴʥʳʭ) ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʟʘʱʠʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

42 (ʜ) 

38 ʆʪʩʫʪʩʪʚʠʝ ʦʩʪʘʚʣʝʥʥʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʧʨʠʩʤʦʪʨʘ ʚʢʣʶʯʝʥʥʳʭ ʚ ʵʣʝʢ-

ʪʨʠʯʝʩʢʫʶ ʩʝʪʴ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

42 (ʝ) 

39 ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʱʠʪʦʚʳʭ. 42 (ʞ) 

40 ʏʠʩʪʦʪʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʤʝʨ, ʮʠʢʣʦʥʦʚ, ʬʠʣʴʪʨʦʚ ʠ ʚʦʟʜʫʭʦʚʦʜʦʚ. 50 

41 ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ, ʧʝʨʝʢʘʪʢʘ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ (ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ 

ʛʦʜ). 

57 

42 ʀʩʧʨʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʠ ʫʩʪʘʥʦʚʦʢ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʨʦʚʝʨʦʢ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

61 

43 ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʛʥʝʪʫʰʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʠʭ ʧʝʨʝʟʘʨʷʜʢʠ, ʦʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʤʝʥʳ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʘʩʧʦʨʪʝ ʦʛʥʝʪʫʰʠʪʝʣʷ. 

70 

44 ʇʨʦʚʝʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

141 

45 ʏʠʩʪʦʪʘ ʚʳʪʷʞʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘʧʧʘʨʘʪʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪʩʫʪʩʪʚʠʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ, ʥʘʣʠʯʠʝ ʘʢʪʘ. 

144 

46 ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʩʙʦʨʥʳʭ ʢʘʤʝʨ ʠ ʮʠʢʣʦʥʦʚ.  149 

47 ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʙʝʟʳʩʢʨʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʟʨʳʚʦʙʝʟ-

ʦʧʘʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʚ ʧʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʮʝʭʘʭ ʠ ʧʦʤʝʱʝʥʠʷʭ. 

151 

48 ʏʠʩʪʦʪʘ ʩʪʝʥ, ʧʦʪʦʣʢʦʚ, ʧʦʣʘ, ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʧʳʣʠ, 

ʩʪʨʫʞʝʢ ʠ ʛʦʨʶʯʠʭ ʦʪʭʦʜʦʚ. 

152 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʪʴ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʝʨʦʯʥʳʭ ʣʠʩʪʦʚ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʋʢʘʟʘʥʥʳʡ ʧʨʦʚʝʨʦʯ-

ʥʳʡ ʣʠʩʪ ʧʨʝʜʧʦʣʘʛʘʝʪ 48 ʨʘʟʜʝʣʦʚ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʇʇʈ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʦʙʲʝʢʪʦʚʳʤʠ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʤʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʦʙʲʝʢʪʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʇʉ ɻʇʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 
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ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʢʘ-

ʪʘʩʪʨʦʬ, ʩʚʷʟʘʥʥʘʷ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʝʩʪʠ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʝ ʝʛʦ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ. ɺʩʝ ʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʚ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʩʝʩʪʦ-

ʨʦʥʥʝʛʦ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘ-

ʣʦʚ ʠ ʠʟʜʝʣʠʡ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʬʠʟʠʢʠ, ʬʠʟʠʯʝ-

ʩʢʦʡ ʭʠʤʠʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʫʜʘʝʪʩʷ ʥʘʭʦʜʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʠ ʨʘʟʨʫʰʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʠ ʚ ʩʬʝʨʝ ʧʦʞʘʨʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʮʝʣʦʤ, ʥʘʧʨʠʤʝʨ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʬʠʟʠʢʠ, ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʫʜʘʝʪʩʷ ʥʘʭʦʜʠʪʴ ʙʦ-

ʣʝʝ ʛʣʫʙʦʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠ-

ʪʳ ʠ ʚ ʩʬʝʨʝ ʧʦʞʘʨʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʮʝʣʦʤ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʪʢʘʥʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʜʣʷ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʶ ʠ ʦʮʝʥʢʝ ʧʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʪʢʘʥʝʚʦʡ ʦʩʥʦʚʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʪʦ ʝʩʪʴ ʠʭ ʚʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢ ʞʝ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʪʝʨʠ-

ʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʥʘ ʛʦʨʶʯʠʝ ʠ ʥʝʛʦʨʶʯʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʢʘʪʝʛʦʨʠʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʚʝʩʪʠ ʩʝʙʷ ʜʘʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʤʝʪʦʜʘʤ, ʢʘʢ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʜʨ. ʠʤʝʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʠ ʩʚʦʡʩʪʚ ʤʘʪʝ-

ʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʥʘʛʨʝʚʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʪʢʘʥʠ ʧʨʠ ʧʦʞʘʨʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʪʢʘʥʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦ-

ʙʘʚʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʟʣʘʛʘʪʴʩʷ ʧʨʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʥʘʛʨʝʚʝ, ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʦʜʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ï ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ (ʜʝʨʠʚʘʪʦʛʨʘʬʦʚ), ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʩʢʘʥʠʨʫʶʱʠʭ ʢʘʣʦʨʠʤʝʪʨʦʚ ʠ ʪ.ʜ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʦʛʥʝʟʘʱʠʪʥʦʡ ʪʢʘʥʠ CSR-1303-FR2Y, ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʂʅʈ ʠ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ. 

ʊʝʨʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ SETSYS Evolution, ʚ ʨʝʞʠʤʝ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʝʭʪʝʨʤʦʧʘʨʥʳʡ ʜʘʪʯʠʢ Pt/PtRh6%/PtRh30% c ʜʠʘʧʘʟʦ-

ʥʦʤ ʠʟʤʝʨʝʥʠʡ ʜʦ 1600 
0
ʉ. ɺʝʩʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ +/- 200 ʤʛ, ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,023 ʤʢʛ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʠʛʣʠ ʠʟ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. 

ɼʦ ʠ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʥʪʨʦʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʥʘʚʝʩʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʚʝʩʘʭ AND GR-200. 

ʇʦʣʫʯʝʥʠʝ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʅʘʛʨʝʚ ʦʪ 20 ʜʦ 70 0
C ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 5 

0
C/ʤʠʥ. 

2. ɺʳʜʝʨʞʠʚʘʥʠʝ ʦʙʨʘʟʮʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70 
0
C ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

3. ʅʘʛʨʝʚ ʦʪ 70 ʜʦ 600 
0
C ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 5 

0
C/ʤʠʥ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʠʥʝʨʪʥʦʡ ʘʪʤʦʩʬʝʨʝ (ʛʝʣʠʡ,  ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʛʘʟʘ ʯʝʨʝʟ ʨʝʘʢʮʠʦʥʥʫʶ ʢʘʤʝʨʫ 

50 ʤʣ/ʤʠʥ). 

ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1 ʠ 2.  

ɿʥʘʯʝʥʠʷ ʧʦʪʝʨʠ ʤʘʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

 
 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʨʠ ʤʘʩʩʳ ʧʨʠ ʥʘʛʨʝʚʝ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʨʠ ʤʘʩʩʳ ʧʨʠ ʥʘʛʨʝʚʝ ʪʢʘʥʠ CSR-1303-FR2Y 

 

 

ʊʘʙʣʠʮʘ. ɿʥʘʯʝʥʠʷ ʧʦʪʝʨʠ ʤʘʩʩʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʊʝʤʧʝʨʘʪʫʨʘ, 
0
ʉ ʇʦʪʝʨʷ ʤʘʩʩʳ, % 

ʍʣʦʧʢʦʚʘʷ ʪʢʘʥʴ ʊʢʘʥʴ CSR-1303-FR2Y 

100 0 0 

200 0,07 0,25 

300 15,76 13,03 

400 66,93 37,50 

500 71,29 42,95 

600 72,87 44,84 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘ-

ʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʦʡʢʦʩʪʴʶ ʩ ʥʘʛʨʝʚʫ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʨʘʟʨʫʰʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ʅʘʯʠʥʘʷ ʩ ʪʝʤʧʝʨʘʪʫʨʳ 400 
0
ʉ ʧʦʪʝʨʠ ʤʘʩʩʳ ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ. ʆʜʥʘʢʦ, ʩʪʦʠʪ  ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʨʘʟʨʫʰʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʘʷ ʞʝ ʢʘʢ ʫ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ ʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 210-230 
0
ʉ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʥʘʛʨʝʚʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʣʦʧʢʦʚʘʷ ʪʢʘʥʴ ʠʤʝʝʪ  2 ʩʪʘʜʠʠ ʨʘʟ-

ʣʦʞʝʥʠʷ. ʇʝʨʚʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 210-340 
0
ʉ, ʘ ʚʪʦʨʘʷ 340-600 

0
ʉ. ɼʣʷ ʪʢʘʥʠ CSR-1303-FR2Y ʥʘʙʣʶʜʘʝʪʩʷ 3 

ʩʪʘʜʠʠ ʧʦʪʝʨʠ ʤʘʩʩʳ. ʇʝʨʚʘʷ 210-310 
0
ʉ, ʚʪʦʨʘʷ 310-440 

0
ʉ, ʪʨʝʪʴʷ 440-600 

0
ʉ. ʇʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʣʦʞʝʥʠʷ ʦʯʝʚʠʜʥʦ ʚʳʟʚʘʥʦ ʥʘʯʘʣʦʤ ʨʘʟʨʫʰʝʥʠʝʤ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʨʦʧʠʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 310 
0
ʉ ʠ ʚʳʰʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʦ ʪʝʨʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʨʘʟʮʦʚ ʮʝʤʝʥʪʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝ-

ʨʘʪʫʨ 70-600 
0
ʉ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè (ʩ ʠʟʤ. ʠ ʜʦʧ. ʦʪ 3 ʠʶʣʷ 2016 ʛ.) // ʌɿ ʈʌ ʦʪ 28 ʠʶʣʷ 2008 ʛ. ˉ 30 (ʯʘʩʪʴ I) ʩʪ. 3579. 
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ʋɼʂ 621.31:614.84  
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ɺ. ɸ. ʇʝʭʦʪʠʢʦʚ, ɻ. ʀ. ʉʤʝʣʢʦʚ, ɸ. ɸ. ʅʘʟʘʨʦʚ, ɸ. ʀ. ʈʷʙʠʢʦʚ, ʆ. ʀ. ɻʨʫʟʠʥʦʚʘ
31

 

ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ 

 

ʂ ɺʆʇʈʆʉʋ ʅʆʈʄɸʊʀɺʅʆɻʆ ʆɹʆʉʅʆɺɸʅʀʗ ʈɸʉʉʊʆʗʅʀʗ 

ʆʊ ʉɺɽʊʀʃʔʅʀʂʆɺ ɼʆ ʍʈɸʅʗʑʀʍʉʗ ʊʆɺɸʈʆɺ  

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʜʦ ʩʢʣʘʜʠ-

ʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʦʪ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ  ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʭ ʤʦʥʪʘʞʝ ʥʘ ʩʢʣʘʜʘʭ ʠ ʧʨʦʯʠʭ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʘʭ.  ʀʟʣʦʞʝʥʳ ʤʥʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʦʟʤʦʞ-

ʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʥʦʨʤ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʧʨʠʯʠʥʳ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ, ʥʦʨʤʳ  ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ.  

 

V. A. Pekhotikov, G. I . Smelkov, ɸ. ɸ. Nazarov, A. I . Ryabikov, O. I . Gruzinova 

 

TO THE QUESTION OF REGULATORY JUSTIFICATION OF THE DISTANCE  

FROM LAMPS TO STORED GOODS 

 

The issues of standardization of permissible distances from lighting products to stored materials at storage facili-

ties are considered. An analysis of the probable causes of fires from various types of lamps, as well as the requirements of 

regulatory documents in the field of ensuring fire safety during their installation in warehouses and other similar objects is 

presented. The opinions of experts on possible adjustments to the norms in this direction are presented. 

Key words: lighting products, causes of emergency modes, fire safety standards, proposals for adjustments. 

 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʚʠʜʦʚ ʩʚʝ-

ʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʢʪʠʚʥʦ ʜʠʩʢʫʪʠʨʫʝʪʩʷ ʚʦʧʨʦʩ ʦ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠʭ ʨʘʟʤʝʱʝ-

ʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʨʘʥʷʱʠʭʩʷ ʪʦʚʘʨʦʚ. ʇʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʧʫʥʢʪ 343 ʨʘʟʜʝʣʘ 14 çʆʙʲʝʢʪʳ ʭʨʘʥʝʥʠʷè ʇʨʘʚʠʣ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʌ ʛʣʘʩʠʪ: çʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʦ ʭʨʘʥʷʱʠʭʩʷ ʪʦʚʘʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝ-

ʥʝʝ 0,5 ʤʝʪʨʘè. 

ɺ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʦ ɺʅʀʀʇʆ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʚ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ɹʦʣʛʘʨʩʢʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʘ ʙʘʟʝ ʩʚʝʪʦʪʝʭʥʠ-

ʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ) ʧʨʦʚʦʜʠʣʠʩʴ ʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʜʘʣʝʥʠʷʭ 

ʦʪ ʣʘʤʧ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʘʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʫʛʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʣʘʤʧ ʚ ʩʣʫʯʘʷʭ ʚʦʟ-

ʤʦʞʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʨʳʚʦʤ ʢʦʣʙ ʠ ʚʳʙʨʦʩʦʤ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʥʠʢʝʣʝʚʳʭ ʯʘʩʪʠʮ. ʉ ʫʯʝʪʦʤ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʟʘʧʘʩʘ ʨʘʩʩʪʦʷʥʠʷ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʦʪ ʩʢʣʘʜʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʦʛʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʥʦʨʤʘ ʫʜʘʣʝʥʠʷ 

ï 50 ʩʤ. 

ɺ 80-ʭ ʛʦʜʘʭ ʚ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʪʝʥʜʝʥʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʨʘʩʣʝʚʳʭ ʥʦʨʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚʦʰʣʦ ʚ ʪʘʢʠʝ ʧʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ: ʇʇɹʆ-114 ï84 çʇʨʘʚʠʣʘ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩʠʩʪʝʤʳ ɻʦʩʩʥʘʙʘ ʉʉʉʈè, ʇʇɹ 145-86 çʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʨʭʠʚʦʚ ʉʉʉʈè, ʇʇɹʆ-148-87 çʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʧʦʨʪʠʚ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡè, ʇʇɹʆ-105-87 çʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈè, ʇʇɹ-ʉ-1983 çʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩʠʩʪʝʤʳ ʄʠʥʚʫʟʘ ʉʉʉʈè, ɺʇʇɹ 01-02-95 çʇʨʘʚʠʣʘ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡè ʠ ʜʨʫʛʠʝ. 

ʉ ʚʳʭʦʜʦʤ ʝʜʠʥʳʭ ʇʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 1998 ʛʦʜʫ (ʇʇɹ 01-98) ʠ ʧʦ-

ʩʣʝʜʫʶʱʠʭ ʠʟʜʘʥʠʡ ʇʨʘʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʌ, ʫʢʘʟʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʟʜʝʣ 

çʆʙʝ̡ʢʪʳ ʭʨʘʥʝʥʠʷè, ʪ.ʝ. ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ. 

ɺʦʧʨʦʩʳ ʧʦʞʘʨʥʦʡ  ʦʧʘʩʥʦʩʪʠ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ [1-5]. 

  

                                                 
31É ʇʝʭʦʪʠʢʦʚ ɺ. ɸ., ʉʤʝʣʢʦʚ ɻ. ʀ., ʅʘʟʘʨʦʚ ɸ. ɸ., ʈʷʙʠʢʦʚ ɸ. ʀ., ɻʨʫʟʠʥʦʚʘ ʆ. ʀ., 2020 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________________________ 

 

88 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʩʢʣʘʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩ ʤʝʪʘʣʣʦʛʘʣʦʛʝʥʦʚʳʤʠ ʣʘʤʧʘʤʠ, ʜʫʛʦʚʳʤʠ ʨʪʫʪʥʳʤʠ ʣʘʤʧʘʤʠ, ʛʘʟʦʨʘʟʨʷʜʥʳʤʠ ʣʘʤʧʘʤʠ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ, ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ. ɼʣʷ ʦʙʱʝʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʠʤʝʥʥʦ ʩʚʝʪʠʣʴʥʠʢʠ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʩʚʝʪʘ (ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʧʘʥʝʣʠ). ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝʪʠʣʴʥʠʢʘ, ʚ 

ʯʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʥʝʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʣʘʤʧʳ ʥʝ ʜʦʣʞʥʳ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʛʦʨʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʪʦʚʘʨʘʤʠ. ɺ ʯʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʢ ʩʘʤʠʤ ʩʚʝʪʠʣʴʥʠʢʘʤ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʜʦʧʫʩʪʠʤʦʤʫ ʥʘʛʨʝʚʫ ʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʢʨʫʞʘʶʱʠʭ 

ʧʨʝʜʤʝʪʦʚ (ʪʦʚʘʨʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ) ʢʘʢ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʠ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʠʤʝʨʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. ɼʣʷ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʚʝ-

ʪʠʣʴʥʠʢʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ, ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʦ ʩʢʣʘʜʠʨʫʝʤʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ, ʥʝ ʤʝʥʝʝ 0,5 ʤʝʪʨʦʚ. ʆʩʚʝʪʠʪʝʣʴ-

ʥʳʝ ʧʨʠʙʦʨʳ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʭ ʤʦʥʪʘʞʘ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʧʦʤʝʱʝʥʠʡ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʟʦʥʘʤ 

ʇ-IIʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʥʝʛʦʨʶʯʠʤʠ ʨʘʩʩʝʠʚʘʪʝʣʷʤʠ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢ-

ʣʘ. ʉʚʝʪʠʣʴʥʠʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʪʠʧʦʚ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʘʩʩʫ ʚʟʨʳʚʦ- ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʟʦʥʳ. 

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʘʩʥʦʩʪʠ ʟʘʞʠʛʘʥʠʷ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʭ ʢʦʣʙ ʠ ʦʧʘʩʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʧʨʠ ʘʚʘʨʠʡʥʳʭ 

ʨʝʞʠʤʘʭ ʚ ʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʩ ʚʳʩʦʢʦʡ ʟʘʞʠʛʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ.  

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʛʘʟʦʨʘʟʨʷʜʥʳʤʠ ʣʘʤʧʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʝ ʢʦʣʙʳ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʨʘʩʩʪʝʢʣʦʚʘʥʠʝ ʢʦʣʙʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʟʨʳʚʫ ʣʘʤʧʳ. 

ʇʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʩʚʝʪʠʣʴʥʠʢʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʩʘʤʘ ʣʘʤʧʘ, ʘ ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʘʷ 

ʘʧʧʘʨʘʪʫʨʘ (ʇʈɸ) - ʜʨʦʩʩʝʣʠ, ʩʪʘʨʪʝʨʳ, ʢʦʥʜʝʥʩʘʪʦʨʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʝʠʚʘʪʝʣʠ ʠʟ ʧʣʘʩʪʠʢʘ (ʦʨʛʩʪʝʢʣʘ). ʂʦʨʦʪʢʦʝ 

ʟʘʤʳʢʘʥʠʝ ʚ ʜʨʦʩʩʝʣʝ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʧʝʨʝʛʨʝʚʫ ʜʦ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʶʪʩʷ ʥʝʦʙʨʘʪʠ-

ʤʳʝ ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʞʘʨʫ. ʇʨʠʤʝʥʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʧʣʘʩʪʤʘʩʩʦʚʳʤʠ ʨʘʩʩʝʠ-

ʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʛʦʨʶʯʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʇʨʠ ʣʶʙʦʤ ʟʘ-

ʛʦʨʘʥʠʠ ʚ ʩʚʝʪʠʣʴʥʠʢʝ ʛʦʨʝʥʠʝ ʨʘʩʩʝʠʚʘʪʝʣʷ ʠʟ ʦʨʛʩʪʝʢʣʘ ʧʨʦʪʝʢʘʝʪ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ, ʧʨʠʯʝʤ ʨʘʩʧʣʘʚʣʝʥʥʳʝ 

ʢʫʩʢʠ ʨʘʩʩʝʠʚʘʪʝʣʷ ʧʘʜʘʶʪ ʠ ʚʳʟʳʚʘʶʪ ʦʯʘʛʠ ʛʦʨʝʥʠʷ.  

ʉʚʝʪʠʣʴʥʠʢʠ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ - ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʫʩʪʦʡʯʠ-

ʚʳʝ ʢ ʧʝʨʝʧʘʜʘʤ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɹʦʣʴʰʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʠʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ʉʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʙʦʣʝʝ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʤʝʥʴʰʠʤ ʥʘʛʨʝ-

ʚʦʤ ʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʱ-

ʥʦʩʪʴʶ 200 ʠ 300 ɺʪ ʚʦʟʤʦʞʥʦ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʦʣʙ ʣʘʤʧ 

ʦʪ 5 ʜʦ 15 ʩʤ. ʅʘ ʣʘʤʧʘʭ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ ʦʪ 75 ʜʦ 100ɺʪ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʢʦʥʪʘʢʪʝ ʢʦʣʙ ʩ ʛʦʨʶʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʚ ʣʘʤ-

ʧʝ ʥʘʢʘʣʠʚʘʥʠʷ, ʤʝʞʜʫ ʥʠʢʝʣʝʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʣʘʤʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʢʨʝʧʠʪʩʷ ʩʧʠʨʘʣʴ, ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʵʣʝʢʪʨʠ-

ʯʝʩʢʘʷ ʜʫʛʘ, ʢʦʪʦʨʘʷ ʨʘʩʧʣʘʚʣʷʝʪ ʧʦʩʣʝʜʥʠʝ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʥʠʢʝʣʝʚʳʭ ʯʘʩʪʠʮ, ʩʧʦʩʦʙʥʳʭ ʨʘʩʧʣʘʚʠʪʴ 

ʢʦʣʙʫ ʣʘʤʧʳ ʠ, ʧʘʜʘʷ, ʟʘʞʠʛʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʣʘʤʧʘʤʠ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʘʱʠʪʥʳʝ ʢʦʣʧʘʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʠʟ ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ. 

ʄʝʪʘʣʣʦʛʘʣʦʛʝʥʦʚʳʝ ʠ ʛʘʟʦʨʘʟʨʷʜʥʳʝ ʣʘʤʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʚ ʩʠʣʫ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʪʝʢʣʘ ʢʦʣʙʳ ʠ ʦʧʘʩʥʦʩʪʠ ʚʟʨʳʚʘ ʢʦʣʙʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʨʘʩʩʪʝʢʣʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʣʘʤʧʘʤʠ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʛʘʟʦʨʘʟʨʷʜʥʳʤʠ ʣʘʤʧʘʤʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʢʦʣʧʘʢ ʠʟ ʥʝʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʠʣʠʢʘʪʥʦ-

ʛʦ ʩʪʝʢʣʘ). 

ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʥʘʛʨʝʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩʦ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʤʝʪʘʣʣʦʛʘʣʦʛʝʥʦʚʳʤʠ ʠ ʛʘʟʦʨʘʟʨʷʜʥʳʤʠ ʣʘʤʧʘʤʠ. ʆʩʥʦʚʥʫʶ 

ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ (ʇʈɸ) - ʜʨʦʩʩʝʣʠ, ʩʪʘʨʪʝʨʳ, ʢʦʥʜʝʥʩʘʪʦ-

ʨʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʝʠʚʘʪʝʣʠ ʠʟ ʧʣʘʩʪʠʢʘ (ʦʨʛʩʪʝʢʣʘ). ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʚ ʘʥʦʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ, ʪʘʢʠʭ ʢʘʢ, ʢʦ-

ʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʞʚʠʪʢʦʚʳʭ ʟʘʤʳʢʘʥʠʡ ʚ ʜʨʦʩʩʝʣʷʭ, ʧʝʨʝʛʨʫʟʦʢ ʧʦ ʪʦʢʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ ʟʘʛʦʨʘʥʠʷ ʩʚʝʪʠʣʴʥʠʢʘ. ʊʘʢʞʝ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʦʪʤʝʯʘʣʠʩʴ ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝʪʠʣʴʥʠ-

ʢʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʭ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʪʩʫʪʩʪʚʦʚʘʣʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʪʦʢʘ ʧʝʨʝʛʨʫʟʢʠ ʠ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ ʚʚʦʜʝ ʧʠʪʘʶʱʠʭ ʧʨʦʚʦʜʦʚ ʚ ʩʚʝʪʠʣʴʥʠʢ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʪʝʨʤʦʩʪʦʡʢʠʝ ʪʨʫʙʢʠ ʥʘ ʧʨʦʚʦʜʘʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʤʦʥʪʘʞʘ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʠʤ ʘʧʧʘʨʘʪʦʤ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʟʦʣʠʨʫʶʱʠʝ 

ʪʨʫʙʢʠ ʥʘ ʚʚʦʜʝ ʧʠʪʘʶʱʠʭ ʧʨʦʚʦʜʦʚ ʚ ʩʚʝʪʠʣʴʥʠʢ. ʂʨʦʤʝ ʪʦʛʦ ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝ-

ʪʠʣʴʥʠʢʦʚ ʧʦʣʠʤʝʨʥʳʭ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ, ʩʪʦʡʢʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʛʨʝʪʦʡ ʧʨʦʚʦʣʦʢʦʡ, ʩʪʦʡʢʦʩʪʠ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʛʦʨʝʣʢʠ ʩ ʠʛʦʣʴʯʘʪʳʤ ʧʣʘʤʝʥʝʤ, ʪʨʝʢʠʥʛʦʩʪʦʡʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʬʘʢʪʳ ʚʦʩʧʣʘʤʝʥʝ-

ʥʠʷ ʦʙʨʘʟʮʦʚ ʩ ʧʦʜʞʦʛʦʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʛʦʨʶʯʝʛʦ ʩʣʦʷ. ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʳ ʧʨʝʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʛʦʨʘʥʠʷ ʜʨʦʩʩʝʣʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
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ʯʪʦ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʇʈɸ ʙʝʟʦʧʘʩʥʝʡ, ʯʝʤ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʇʈɸ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʤ ʜʨʦʩʩʝʣʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʨʘʩʩʝʠʚʘʪʝʣʷʤʠ ʠʟ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʧʦʞʘʨʥʫʶ 

ʦʧʘʩʥʦʩʪʴ. ʇʦʵʪʦʤʫ, ʪʘʢʞʝ ʢʘʢ ʠ ʜʣʷ ʧʨʝʜʳʜʫʱʠʭ ʪʠʧʦʚ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʭʨʘʥʝʥʠʷ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʟʦʥʘʤ ʇ-IIʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʥʝʛʦʨʶʯʠʤʠ ʨʘʩʩʝʠʚʘʪʝʣʷʤʠ ʚ 

ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ, ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʠʡ ʥʘʛʨʝʚ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ, ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʛʦʨʘʥʠʶ, ʥʝ ʚʳʷʚʣʝʥʦ. ɺʩʝ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʜʝʬʝʢʪʘʤʠ ʧʨʠ ʤʦʥʪʘʞʝ ʢʦʥʥʝʢʪʦʨʦʚ ʣʠʥʠʡ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷʤʠ 

ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʤʝʥʴʰʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʦ ʭʨʘʥʷʱʠʭʩʷ ʪʦʚʘʨʦʚ (ʧʨʝʜʤʝʪʦʚ) ʥʘ ʦʙʲ-

ʝʢʪʘʭ ʭʨʘʥʝʥʠʷ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʘʤ ʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʩʪʨʦʡʩʪʚʫ 

ʦʩʚʝʪʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [6-11]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʝ-

ʪʠʣʴʥʠʢʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʟʦʥ ʢ ʢʦʪʦʨʳʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪʩʷ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ çʇʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè [12] ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʦʙʦʣʦʯʢʘʤʠ ʧʦ ɻʆʉʊ 14254-2015 çʉʪʝʧʝʥʠ ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʦʙʦʣʦʯ-

ʢʘʤʠ (ʂʦʜ IP)è [13]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʋʕ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ: 

- ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʭ ʤʦʥʪʘʞʘ ʠ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʚʝʥʪʘʨʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʧʫʥʢʪ 6.6.1); 

- ʜʣʷ ʧʦʤʝʱʝʥʠʡ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʟʦʥʘʤ ʇ-IIʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʪʠʣʴʥʠʢʠ ʩ 

ʥʝʛʦʨʶʯʠʤʠ ʨʘʩʩʝʠʚʘʪʝʣʷʤʠ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ (ʧʫʥʢʪ 6.6.5); 

- ʢʦʥʩʪʨʫʢʮʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʣʘʤʧʘʤʠ ɼʈʃ ʜʦʣʞʥʘ ʠʩʢʣʶʯʘʪʴ ʚʳʧʘʜʘʥʠʝ ʠʟ ʥʠʭ ʣʘʤʧ. ʉʚʝʪʠʣʴʥʠʢʠ ʩ 

ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʧʣʦʰʥʦʝ ʩʠʣʠʢʘʪʥʦʝ ʩʪʝʢʣʦ, ʟʘʱʠʱʘʶʱʝʝ ʣʘʤʧʫ. ʆʥʠ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʪ-

ʨʘʞʘʪʝʣʝʡ ʠ ʨʘʩʩʝʠʚʘʪʝʣʝʡ ʠʟ ʩʛʦʨʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ʣʶʙʦʛʦ ʢʣʘʩʩʘ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝ-

ʥʠʡ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʪʨʘʞʘʪʝʣʝʡ ʠ ʨʘʩʩʝʠʚʘʪʝʣʝʡ ʠʟ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠ-

ʘʣʦʚ (ʧʫʥʢʪ 7.4.33); 

- ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʚʥʫʪʨʠ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ɼʈʃ ʜʦ ʤʝʩʪʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʥʝʰʥʠʭ 

ʧʨʦʚʦʜʥʠʢʦʚ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʪʝʨʤʦʩʪʦʡʢʠʤʠ ʧʨʦʚʦʜʘʤʠ (ʧʫʥʢʪ 7.4.34). 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʢ ʧʝʨʝ-

ʩʤʦʪʨʫ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʦ ʭʨʘʥʷʱʠʭʩʷ ʥʘ ʩʢʣʘʜʘʭ ʪʦʚʘʨʦʚ. 
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ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʢʘʨʪʦʛʨʘʤʤʫ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʟʘʧʨʘʚʦʯʥʘʷ ʩʪʘʥʮʠʷ, ʦʛʥʝʚʳʝ ʨʘʙʦʪʳ, ʧʘʨʳ ʙʝʥʟʠʥʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʤ-

ʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

 

A. A. Pokrovsky, S. A. Kuznetsov 

 

COMPUTER PROGRAM FOR ASSESSING THE FIRE HAZARD OF FIRE WORKS AT GAS STATIONS  

 

ɸnnotation: To assess the fire hazard of hot work at gas stations, a computer program has been developed that, 

for any number of gasoline vapor sources and their different locations, allows you to obtain an adequate cartogram of the 

fire hazard of hot work. 

Key words: gas station, hot work, gasoline vapors, mathematical model, computer program. 

 

 

ʋʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʦʧʣʠʚʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʜʚʠʞʥʳʭ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ (ɸɿʉ), ʘ ʪʘʢʞʝ ʨʝʤʦʥʪʘ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ɸɿʉ. ʉʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ɸɿʉ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʘʭ ʥʘ 

ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. ʊʦʧʣʠʚʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʣʝʞʘʪ ʨʝ-

ʤʦʥʪʫ ʠʣʠ ʟʘʤʝʥʝ. ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʛʥʝʚʳʭ ʨʘʙʦʪ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʠʩʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ.  

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: ʠʩ-

ʧʦʣʴʟʫʶʪ ʥʝʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʦʣʠʨʫʶʪ ʛʦʨʶʯʠʝ 

ʩʨʝʜʳ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʛʦʨʘʥʠʷ, ʧʦʥʠʞʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʢʠʩʣʠʪʝʣʷ ʚ ʛʦʨʶʯʝʡ ʩʨʝʜʝ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫ-

ʨʫ ʠ ʜʘʚʣʝʥʠʝ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʣʘʤʝʥʠ, ʧʨʦʚʦʜʷʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʨʶʯʠʝ ʚʝʱʝʩʪʚʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʥʘ ʘʚʪʦʟʘʧʨʘʚʦʯʥʦʡ ʩʪʘʥʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʠʪʴ 

ʙʝʟʦʧʘʩʥʳʝ ʟʦʥʳ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʟʘʧʨʘʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸɿʉ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ 

ʨʘʙʦʪ. 

ʆʛʥʝʚʳʝ ʨʘʙʦʪʳ ï ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, 

ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʂ 

ʦʛʥʝʚʳʤ ʨʘʙʦʪʘʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʦ- ʠ ʛʘʟʦʩʚʘʨʢʘ, ʧʘʷʣʴʥʳʝ ʨʘʙʦʪʳ, ʨʘʟʦʛʨʝʚ ʙʠʪʫʤʘ, ʥʘʛʨʝʚ ʜʝʪʘʣʝʡ ʦʪʢʨʳʪʳʤ 

ʧʣʘʤʝʥʝʤ ʠ ʧʨʦʯʠʝ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʧʦʧʘʜʘʥʠʝ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʢ ʤʝʩʪʫ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ɸɿʉ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʘʨʦʚ ʙʝʥʟʠʥʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʟʘʣʦʞʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʢʦʥʢʨʝʪʥʦʡ ɸɿʉ ʠ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʦʛʨʘʤʤʫ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ 

ʨʘʙʦʪ.  

ʄʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʙʘʟʝ ʫʨʘʚʥʝʥʠʷ ʜʠʬʬʫʟʠʠ ʚ 

ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʚʝʪʨʘ (ʥʝʧʦʜʚʠʞʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝ-

ʜʝ) ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝʤ ʜʠʬʬʫʟʠʠ: 
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 ï ʠʩʢʦʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʠ ʝʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ; r
C
ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʠʟʫʯʘʝʤʦʡ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; t ï ʚʨʝʤʷ; k
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µ
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µ
=Ð ï ʦʧʝ-

ʨʘʪʦʨ ʥʘʙʣʘ; x, y, z ï ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ; kji
CCC

,,  ï ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ ʜʝʢʘʨ-

ʪʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ; ( )trD ,
C

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ; ( )trQ ,
C

 ï ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ.  

ʋʨʘʚʥʝʥʠʝ (1) ʥʝ ʜʦʧʫʩʢʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦ-

ʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ (ʦʜʥʦʤʝʨʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ, ʩʪʘʮʠʦʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʦʩʪʝʡʰʝʡ 

ʬʦʨʤʳ, ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ). ʇʦʵʪʦʤʫ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʥʘ ʨʝ-

ʘʣʴʥʦʡ ɸɿʉ, ʩ ʟʘʜʘʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʨʘʟʫ ʠʩʢʘʪʴ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʪʦʯʥʦʛʦ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çʇʨʦʛʨʘʤʤʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪè ʥʘ 

ʷʟʳʢʝ Object Pascal ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Borland Delphi 7.0  

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʘʨʦʚ ʙʝʥ-

ʟʠʥʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɸɿʉ ʠ ʧʝʨʝʥʦʩʫ ʧʘʨʦʚ ʚʝʪʨʦʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩ ʟʘʜʘʥʥʳʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʘ ʟʦʥ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʩ ʫʯʝʪʦʤ 

ʚʝʪʨʘ; 

- ʟʘʜʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʪʦʯʥʠʢʘ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʝʪʨʘ; 

- ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʨʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʧʦ ʪʝʨʨʠ-

ʪʦʨʠʠ ɸɿʉ, ʧʨʦʬʠʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ ʙʝʥʟʠʥʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʳ: 

- ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʤʦʜʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 200 ʭ 200 ʭ 200 ʫʟʣʦʚ (ʚ ʪʨʝʭʤʝʨʥʦʤ ʩʣʫʯʘʝ) ʠʣʠ 200 ʭ 200 ʫʟʣʦʚ 

(ʚ ʜʚʫʭʤʝʨʥʦʤ ʩʣʫʯʘʝ) 

- ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪ 1 ʜʦ 100 ʤ; 

- ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʢʦʣʦ 2 ʤʠʥʫʪ. 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ, ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʣʦʞʠʪʴ ʧʣʘʥ ʨʝʘʣʴʥʦʡ ɸɿʉ ʠ ʦʮʝʥʠʪʴ 

ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ɸɿʉ. ɼʣʷ ʧʨʠʤʝʨʘ ʚ ʤʦʜʝʣʴ ʟʘʣʦʞʝʥ ʧʣʘʥ ʪʠʧʠʯʥʦʡ ɸɿʉ ʩʨʝʜ-

ʥʝʛʦ ʨʘʟʤʝʨʘ (ʨʠʩ. 1). ʂʦʥʩʪʨʫʢʮʠʠ, ʩʦʦʨʫʞʝʥʠʷ ʠ ʟʜʘʥʠʷ ɸɿʉ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʢ ʫʟʣʘʤ ʩʝʪʢʠ 200 ʭ 200. ɼʣʷ ʵʪʦʛʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʤʘʩʩʠʚʝ ʨʘʟʤʝʨʘ 200 ʭ 200 ʭʨʘʥʷʪʩʷ ʯʠʩʣʘ ç0è ï ʝʩʣʠ ʵʪʦ ʥʝʟʘʥʷʪʘʷ ʪʦʯʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

ç1è ï ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʘʥʷʪʦ ʥʝʧʨʝʦʜʦʣʠʤʳʤ ʜʣʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʧʨʝʧʷʪʩʪʚʠʝʤ (ʢʦʣʦʥʢʠ, ʟʜʘʥʠʷ, 

ʨʝʢʣʘʤʥʳʝ ʩʪʦʡʢʠ); ç2è ï ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʘʥʷʪʦ ʧʨʝʦʜʦʣʠʤʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ (ʥʘʧʨʠʤʝʨ, ʛʘʟʦʥ). 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʝʪʨʘ. 

ʆʙʣʘʩʪʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʩʷʪʯʥʦ-ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʫʤʝʥʴʰʘʶʱʠʝʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ ʙʝʥ-

ʟʠʥʘ. ʆʪ ʮʝʥʪʨʘ ʜʦʷ ʩʣʝʜʫʶʱʝʡ ʦʙʣʘʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʝʪʩʷ ʚ 10 ʨʘʟ, ʜʘʣʝʝ ʢ ʩʣʝʜʫʶʱʝʡ ʦʙʣʘʩʪʠ ʝʱʝ ʚ 10 ʨʘʟ 

ʠ ʪ.ʜ. ʇʦʩʣʝʜʥʷʷ ʦʙʣʘʩʪʴ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʤʘʣʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʦʪʢʨʳʪʳʭ ʦʛʥʝʚʳʭ ʨʘʙʦʪ. 

ʅʘ ʨʠʩ. 3 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʩʣʫʯʘʝ ʚʝʪʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʧʦʜ ʫʛʣʦʤ ʩʦʨʦʢ ʧʷʪʴ ʛʨʘʜʫʩʦʚ ʦʪ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʂʘʨʪʦʛʨʘʤʤʳ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʪʴ ʤʝʩʪʘ, ʦʧʘʩʥʳʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʦʛʥʝʚʳʭ 

ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʟʘʨʘʥʝʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʥʘʧʨʠʤʝʨ, ʟʘ ʟʜʘʥʠʝʤ ʤʦʡʢʠ (ʨʠʩ. 3 ʛ). 

ɺʳʰʝ ʠ ʜʘʣʝʝ ʥʘ ʢʘʨʪʦʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʪʪʝʥʦʢ ʮʚʝʪʘ. ɼʣʷ ʩʚʷʟʠ ʦʪʪʝʥʢʘ ʮʚʝʪʘ ʩ ʜʠʘʧʘ-

ʟʦʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʩʪʨʦʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʰʢʘʣʘ (ʨʠʩ. 4). ʂʘʢ ʚʠʜʥʦ ʠʟ ʰʢʘʣʳ, ʮʚʝʪʦʚʳʝ ʜʠʘʧʘʟʦʥʳ ʩʚʷʟʥʳ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ. 
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ʈʠʩ. 1. ʇʣʘʥ ɸɿʉ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʘʣʝʝ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʨʦʚ ʙʝʥʟʠʥʘ 

 

 

 
ʘ (t = 10 c)                           ʙ (t = 40 c)                            ʚ (t = 100 c)                            ʛ (t = 200 c) 

 

ʈʠʩ. 2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚʝʪʨʘ 

(ʧʦʢʘʟʘʥʳ ʢʘʨʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ) 

 

  

                 
ʘ (t = 10 c)                            ʙ (t = 35 c)                         ʚ (t = 60 c)                                    ʛ (t = 108 c) 

 

ʈʠʩ. 3. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʧʨʠ ʚʝʪʨʝ 1 ʤ/ʩ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 

 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʩ ʫʯʝʪʦʤ 

ʚʝʪʨʘ; 

- ʟʘʜʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʪʦʯʥʠʢʘ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʩʢʦʨʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ; 

- ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʨʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʦʚ ʙʝʥ-

ʟʠʥʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɸɿʉ, ʧʨʦʬʠʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ 

ʙʝʥʟʠʥʘ. 

 

 

 
 

ʈʠʩ. 4. ʐʢʘʣʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʘ ɸɿʉ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʟʦʥʳ ʩ ʫʯʝʪʦʤ ʧʣʘʥʘ ɸɿʉ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʪʦʯʥʠʢʦʚ ʠʩʧʘʨʝ-

ʥʠʷ ʙʝʥʟʠʥʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʘʨʪʦʛʨʘʤʤʫ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʚʝʪʨʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʘ 25ï30%. 
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FIRE DETECTORS WITH VIDEO DETECTION CHANNEL  

 

The main areas of application of fire detectors with a video detection channel, advantages, disadvantages, and fea-

tures of compliance testing are considered. 

Key words: performance check, flame, smoke, video analytics. 

 

 

ʀʟʚʝʱʘʪʝʣʠ ʧʦʞʘʨʥʳʝ ʩ ʚʠʜʝʦʢʘʥʘʣʦʤ ʦʙʥʘʨʫʞʝʥʠʷ (ʀʇɺ) ʫʞʝ ʙʦʣʝʝ 10 ʣʝʪ ʥʝ ʷʚʣʷʶʪʩʷ ʥʦʚʠʥʢʦʡ ʩʨʝʜʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʜʘʥʥʳʝ ʠʟʚʝʱʘʪʝʣʠ ʦʙʨʝʣʠ ʤʝ-

ʩʪʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʆʩʥʦʚʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ [1], ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝ-

ʥʳ ʠʟʤʝʥʝʥʠʷ ʢ [2]. ʕʪʠ ʞʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʝʢʪʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʧʦʞʘʨʥʳʝ 

ʠʟʚʝʱʘʪʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʧʦʜʜʝʨʞʢʫ [3]. 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʀʇɺ ʣʝʞʠʪ ʚʠʜʝʦ ʘʥʘʣʠʪʠʢʘ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʚʠʜʝʦʙʥʘʨʫʞʝʥʠʷ ʩʪʘʣʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʝ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʙʳʣʦ ʩʦʚʤʝʱʝʥʠʝ ʠʟʚʝʱʘʪʝʣʝʡ ʧʦʞʘʨʥʳʭ ʧʣʘʤʝʥʠ ʩ ʚʠʜʝʦʢʘʤʝʨʘʤʠ. ʆʜʥʘʢʦ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʜʣʷ ʟʘʧʠʩʠ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʟʘʧʠʩʴ ʘʢʪʠʚʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ. 

ʇʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʥʠʢʘʢ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʰʴ ʢʘʢ 

ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʙʘʟʘ ʧʨʠ ʨʘʟʙʦʨʝ ʩʣʫʯʘʝʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ ʧʣʘʤʝʥʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʚʠʜʝʦ ʘʥʘʣʠʪʠʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʦʙʨʘʙʦʪʢʘ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʧʣʘʤʝʥʠ ʠʣʠ ʜʳʤʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʞʘʨʝ. ʉʨʘʟʫ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʦ-

ʞʠʚʰʫʶʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʀʇɺ: 

- ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʧʣʘʤʝʥʠ; 

- ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʜʳʤʘ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʀʇɺ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʢʘʤʝʨ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʇʨʠ-

ʯʝʤ ʀʇɺ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʙʘʟʝ ʢʘʢ ʢʫʧʦʣʴʥʳʭ, ʪʘʢ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʘʤʝʨ, ʢʘʢ ʫʣʠʯʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʪʘʢ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʧʦʤʝʱʝʥʠʷʭ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʘʤʘ ʢʘʤʝʨʘ ʧʦ ʩʫʪʠ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʘʝʤʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʀʇɺ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʤʝʨ, ʝʩʣʠ ʠʥʦʝ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʤʝʨʳ ʀʇɺ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʧʦʣʫʯʝ-

ʥʠʝ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʯʝʩʪʚʦʤ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʚʠʜʝʦ ʘʥʘʣʠʪʠʢʠ, ʘ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʟʘʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʀʇɺ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ: 

- ʢʦʥʪʨʦʣʴ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʦʚ, ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʧʦ ʨʘʟʤʝʨʘʤ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʚʝʱʘʪʝʣʷʤʠ 

ʧʣʘʤʝʥʠ, ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʦʨʦʪʥʳʭ ʢʘʤʝʨ; 

- ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʜʝʞʫʨʥʳʤ ʧʝʨʩʦʥʘʣʦʤ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: 

- ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ; 

- ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʠ ʮʚʝʪʘʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘ ʬʦʥʝ 

ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʣʘʤʷ ʠʣʠ ʜʳʤ; 

- ʩʣʦʞʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʣʘʤʝʥʠ ʠ/ʠʣʠ ʜʳʤʘ (ʜʣʷ ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʬʘʢʪʦ-

ʨʳ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʘʟʚʠʪʠʠ ʀʇɺ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʫʣʫʯʰʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʀʇɺ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʝ ʚʩʪʫʧʣʝʥʠʝ ʚ ʩʠʣʫ [2] ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʀʇɺ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ. 

ʇʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʀʇɺ ʢʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʦʛʥʝʚʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʪʦʯʝʯʥʳʭ ʜʳʤʦʚʳʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʠ ʠʟʚʝʱʘʪʝʣʝʡ ʧʣʘʤʝʥʠ 

ʚ ʮʝʣʷʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʀʇɺ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʚʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʠʩʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʪʝʩʪʦʚʦʛʦ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʀʇɺ. ɿʘʧʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʮʠʬ-

ʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʦʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʝ ʭʫʞʝ 720ʨ. ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘʧʠʩʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪ LED 

ʠʣʠ LCD ʵʢʨʘʥ ʜʠʘʛʦʥʘʣʴʶ ʥʝ ʤʝʥʝʝ 81 ʩʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʝ ʭʫʞʝ 1920x1080. ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝ ʫʢʘʟʘʥ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚʠʜʝʦʟʘʧʠʩʴ ʛʦʨʝʥʠʷ ʥ-ɻʝʧʪʘʥʘ 

(ʪʝʩʪʦʚʳʡ ʦʯʘʛ ʊʇ-5, ʧʨʠʣʦʞʝʥʠʝ ɸ [2]), ʩʜʝʣʘʥʥʫʶ ʩ ʨʘʩʩʪʦʷʥʠʷ 5 ʤ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʠʩʧʳ-

ʪʘʥʠʡ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʀʇɺ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1 ʠ 2. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʀʅɾɽʅɽʈʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆʁ ɿɸʑʀʊʓ 

ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʄʆɼɽʃʀ ʈɸʉʇʆɿʅʆɺɸʅʀʗ ʇʃɸʄɽʅʀ 

ʉ ʇʆʄʆʑʔʖ ʆʇʊʆʕʃɽʂʊʈʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ʉʋɼʆʉʊʈʆɽʅʀʀ 
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲ-

ʝʢʪʘʭ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ. ʆʧʠʩʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʣʫʯʰʝʥʥʦʡ ʮʚʝʪʦʚʦʡ ʤʦʜʝ-

ʣʠ ʧʣʘʤʝʥʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʟʥʘʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ RGB ʠ HSV ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʚ ʩʨʝʜʝ MATLAB  ʠ ʧʨʦʚʝʨʝʥ 

ʥʘ ʬʨʘʛʤʝʥʪʝ ʚʠʜʝʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʣʘʤʝʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʮʚʝʪʦʚʘʷ ʤʦ-

ʜʝʣʴ RGB, ʮʚʝʪʦʚʘʷ ʤʦʜʝʣʴ HSV. 
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MODERN ENGINEERING TECHNOLOGIES OF FIRE PROTECTION  

USING THE FLAME RECOGNITION MODEL USING OPTOELECTRONIC SYSTEMS IN SHIPBUILDING  

 

This article discusses the improvement of fire safety systems at facilities with increased fire hazard. The article de-

scribes an algorithm for video image analysis proposed to improve the efficiency of flame recognition. A method of using 

an improved color model of the flame is proposed, which includes the values of RGB and HSV space, modeled in 

MATLAB and tested on a video fragment with the presence of a flame. 

Key words: optoelectronic systems, image analysis, image processing, RGB color model, HSV color model. 

 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʳʡ ʧʨʦʯʥʦ ʚʦʰʣʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʠʩʧʳʪʳʚʘ-

ʝʪ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʩʪʝʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʦʚʦʨʠʪʴ ʦʙ ʫʛʨʦʟʝ ʧʦʞʘʨʘ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʝʥʥʦ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʜʚʦʜʥʳʝ ʣʦʜʢʠ, ʢʦʨʘʙʣʠ, ʥʝʬʪʝʛʘʟʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, 

ʦʙʲʝʢʪʳ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʜʨ. ɻʜʝ ʢʘʢ ʨʠʩʢʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʙʳʪʫ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ (ʙʦʝʧʨʠʧʘʩʳ, ʫʟʣʳ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ), ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴʶ ʠ ʪʨʝʙʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʚʧʝʯʘʪʣʷʶʱʠʭ ʤʘʩʰʪʘʙʦʚ. ʅʦ ʦʩ-

ʥʦʚʥʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʟʘʥʠʤʘʶʪ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʘʪʯʠʢʦʚ ʦʛʥʷ, ʜʳʤʘ, ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ 

ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʙʣʦʢʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʧʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚ ʵʣʝʢʪʨʦʥ-

ʥʫ,ʁ ʷʚʣʷʶʪʩʷ ʚʠʜʝʦʢʘʤʝʨʳ-ʪʝʣʝʚʠʟʠʦʥʥʳʝ, ʪʝʧʣʦʚʠʟʠʦʥʥʳʝ ʠ ʠʥʬʨʘʢʨʘʩʥʳʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʘʤʝʨ ʚ 

ʩʠʩʪʝʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʨʘʟʚʠʪʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʧʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʦʛʫʪ ʚʳʜʘʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʠʧʝ ʚʦʟʛʦʨʘʥʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʠ ʠ ʜʠʥʘʤʠʢʝ ʧʨʦʮʝʩʩʘ. 

ʊʝʧʣʦʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ ʚ ʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷʭ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʩʨʘʙʘ-

ʪʳʚʘʥʠʷ ʜʝʪʝʢʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʝ-

ʤʝʩʪʥʦ ʠ ʠʤʝʶʪ ʭʦʨʦʰʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ. ʆʥʠ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʝʜʠʥʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʧʣʘʤʝʥʠ ʚ ʤʦʤʝʥʪ ʝʛʦ ʟʘʨʦʞʜʝʥʠʷ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ. ʊʘʢʞʝ 

ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʠʥʬʨʘʢʨʘʩʥʳʝ ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʠʩʪʦʯʥʠʢʫ ʚʦʟʛʦʨʘʥʠʷ. ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʤʝʨ ʚ ʧʦʜʭʦʜʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʣʘʤʝʥʠ ʷʚʣʷʶʪʩʷ: 

¶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʘʢʠʭ ʢʘʤʝʨ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʤʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʠʪʫʘʮʠʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʚ ʙʦʣʴʰʠʭ ʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʧʦ-

ʤʝʱʝʥʠʷʭ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʜʘʪʯʠʢʦʚ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ.  

  

                                                 
34É ʇʰʘʥʦʚ ɸ. ʇ., ʉʦʢʦʣʦʚ ɻ. ʇ., 2020 
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʥʥʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ ʩ ʧʦʤʦʱʴʶ 

ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʥʝʙʦʣʴʰʦʤ ʙʣʦʢʝ, ʢʦʪʦʨʳʡ ʨʘʟʤʝʱʘʝʪʩʷ 

ʧʦʜ ʢʘʤʝʨʦʡ. ʕʪʦʪ ʚʳʯʠʩʣʠʪʝʣʴ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʟʚʦʜʢʠ ʧʨʦʚʦʜʦʚ, ʥʝ ʥʘʨʫʰʘʝʪ ʩʫ-

ʱʝʩʪʚʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʤʝʨ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʧʣʘʤʝʥʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʪʘʪʠʯʝʩʢʦʡ, ʜʠʥʘʤʠʯʝʩʢʦʡ, ʷʨʢʦʩʪʥʦʡ 

ʠ ʮʚʝʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʠ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʤʝʰʘʶʱʠʤ ʬʘʢ-

ʪʦʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʣʶʜʝʡ ʠʣʠ ʧʨʝʜʤʝʪʦʚ. 

ʂ ʚʠʟʫʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʣʘʤʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʠ, ʦʪʥʦʩʷʪʩʷ 

ʮʚʝʪ ʠ ʧʫʣʴʩʘʮʠʠ ʢʦʥʪʫʨʘ ʧʣʘʤʝʥʠ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [1], ʷʚʣʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʢʦʥʪʫʨʘ ʧʣʘʤʝʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʠ ʧʝʨʠʦʜʠʯʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʢʦʥʪʫʨʘ ʧʣʘʤʝʥʠ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [2], ʯʘʩʪʦʪʘ ʧʫʣʴʩʘʮʠʡ ʥʘʭʦʜʠʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʠʘʧʘʟʦʥʝ 1-10 ɻʮ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʪʝʦʨʝʤʝ ʂʦʪʝʣʴʥʠʢʦʚʘ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘ-

ʥʠʷ ʧʫʣʴʩʘʮʠʡ ʢʦʥʪʫʨʘ ʧʣʘʤʝʥʠ ʢʘʤʝʨʦʡ ʩ ʢʘʜʨʦʚʦʡ ʯʘʩʪʦʪʦʡ (ʨʘʟʚʝʨʪʢʦʡ) 20 ʢʘʜʨ/ʩ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʫʪ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʮʚʝʪʦʚʳʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʤʝʥʠ. 

ʂʨʦʤʝ ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ RGB, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 1 (Red, Green, Blue: ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʩʠʥʠʡ), ʠʤʝ-

ʶʪʩʷ ʠ ʜʨʫʛʠʝ ʮʚʝʪʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʣʠ 

ʫʜʦʙʥʳʤ. ʎʚʝʪʦʚʘʷ ʩʠʩʪʝʤʘ HSV (Hue, Saturation, Value: ʮʚʝʪʦʚʦʡ ʪʦʥ, ʥʘʩʳʱʝʥʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ) ʥʘʤʥʦʛʦ 

ʙʣʠʞʝ ʢ ʦʧʠʩʘʥʠʶ ʠ ʚʦʩʧʨʠʷʪʠʶ ʮʚʝʪʘ ʯʝʣʦʚʝʢʦʤ, ʯʝʤ ʬʦʨʤʘʪ RGB [3]. ɽʝ ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ ʢʦʥʫʩ, ʛʜʝ 

ʦʪʪʝʥʦʢ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʩ ʦʪʜʘʣʝʥʠʝʤ ʦʪ ʦʩʠ ʢʦʥʫʩʘ, ʘ ʷʨʢʦʩʪʴ ð ʩ ʧʨʠʙʣʠ-

ʞʝʥʠʝʤ ʢ ʝʛʦ ʦʩʥʦʚʘʥʠʶ (ʨʠʩ. 2). 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ [4] ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ RGB, ʣʠʙʦ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʛʥʝʥʥʳʭ ʨʝʛʠʦʥʦʚ. ʆʜʥʘʢʦ 

ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ HSV ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʥʘʣʠʯʠʷ ʧʣʘʤʝʥʠ ʥʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʠ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʣʛʦʨʠʪʤ [5], ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ 

ʫʣʫʯʰʝʥʥʫʶ ʮʚʝʪʦʚʫʶ ʤʦʜʝʣʴ ʧʣʘʤʝʥʠ, ʚʢʣʶʯʘʶʱʫʶ ʮʚʝʪʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ RGB, a ʪʘʢʞʝ ʥʘʩʳʱʝʥ-

ʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ HSV. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʣʘʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʦ: 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ RGB ʜʣʷ ʦʛʥʝʥʥʦʛʦ ʧʠʢʩʝʣʘ ʟʥʘʯʝʥʠʝ ʢʨʘʩʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʥʬʦʨʤʘʪʠʚʥʝʝ ʟʥʘʯʝʥʠʷ ʟʝʣʝ-

ʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʥʬʦʨʤʘʪʠʚʥʝʝ ʩʠʥʝʡ. ʊʘʢʞʝ ʢʨʘʩʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʘ ʧʨʝʚʦʩʭʦʜʠʪʴ 

ʧʦʨʦʛ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʣʘʤʝʥʠ (ʨʠʩ. 3).  
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ʈʠʩ. 3 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʛʥʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ, ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʧʣʘʤʝʥʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʥʘʩʳʱʝʥʥʦ-

ʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʛʥʷ. 

ʇʣʘʤʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ; ʯʝʤ ʩʠʣʴʥʝʝ ʠʟʣʫʯʝʥʠʝ ʚ ʚʠʜʠʤʦʤ ʩʚʝʪʝ, ʪʝʤ 

ʩʠʣʴʥʝʝ ʦʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʢʘʤʝʨʳ ʠ ʪʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʚ ʤʝʩʪʘʭ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ. 

ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʝʨʝʤʥʦʞʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʢ ʧʣʘʤʝʥʠ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʧʦʟʥʘʪʴ ʚʩʝ ʨʝʛʠʦʥʳ, ʦʢʨʘʰʝʥʥʳʝ ʚ ʮʚʝʪ ʧʣʘʤʝʥʠ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ 

ʠ ʦʢʨʫʞʝʥʠʷ. 

ɺʦʟʤʦʞʥʳʡ ʘʣʛʦʨʠʪʤ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʘʜʨʘ ʚ ʚʠʜʝʦʢʣʠʧʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ:  

ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʢʘʞʜʳʡ ʢʘʜʨ ʚʠʜʝʦ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ RGB ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ HSV, ʛʜʝ N- ʦʙʱʝʝ ʯʠʩʣʦ ʢʘʜʨʦʚ ʚ 

ʚʠʜʝʦ ʢʣʠʧʝ. Ri, (ʭ, ʫ), Gi, (ʭ, ʫ), ɺi, (ʭ, ʫ), Si, (x, ʫ) ʠ Vi (ʭ, ʫ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʘʩʥʫʶ, ʟʝʣʝʥʫʶ ʠ ʩʠʥʶʶ ʢʦʤ-

ʧʦʥʝʥʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ RGB, ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ HSV ʧʠʢʩʝʣʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (ʭ, ʫ).  

ɼʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʘ (ʭ, ʫ) ʚ ʢʘʜʨʝ Fi, (2 ÒiÒN) ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 
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2.1. ʉʦʟʜʘʪʴ ʤʘʩʢʫ ʦʛʥʝʥʥʦʛʦ ʮʚʝʪʘ FCMi, (ʭ, ʫ): 

FCMi, (ʭ, ʫ)= 

=1, ʝʩʣʠ Ri (x,y)>180ʠRi(x,y)>Gi (x,y),      (1) 

Gi(x,y) >Bi(x,y) 

0, ʠʥʘʯʝ 

ʛʜʝ ʧʦʨʦʛ ɛ=180 ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

2.2. ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʤʘʪʨʠʮʫ ʥʘʩʳʱʝʥʥʦʩʪʠ:  

Si, (x. y)= Si (x,y), ʝʩʣʠ FCMi(x,y)=1,       (2) 

0 ʠʥʘʯʝ 

2.3. ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ SLevel ʥʝʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ Si. 

2.4. ɺʳʯʠʩʣʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧʣʘʤʝʥʠ ʚ ʢʦʤʧʦʥʝʥʪʝ ʥʘʩʳʱʝʥʥʦʩʪʠ: 

FSi (x,y)=  

    Si(x, y), ʝʩʣʠ SLevelÓ0,5 

= 1-Si (x,y), ʝʩʣʠ SLevelÓ0,5 ʠ Ri (x,y)>‘,     (3) 

    Si (x,y), ʝʩʣʠ SLevelÓ0,5 ʠ Ri (x,y)Ò‘ 
2.5. ɺʳʯʠʩʣʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ Vi ʢ ʧʣʘʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʥʝʛʦ ʟʥʘ-

ʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ VLevel: 

FSi (x,y)=  

=Vi (x,y),ʝʩʣʠ Vi(x,y)>max (0,51, VLevel)     (4) 

0, ʠʥʘʯʝ 

2.6. ʆʮʝʥʠʪʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʠʢʩʝʣʷ ʢ ʧʣʘʤʝʥʠ: 

FCSVi (x,y)= FSi (x,y) *FVi (x,y)     (5) 

ʆʧʠʩʘʥʥʳʡ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ ʧʦ ʮʚʝʪʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʙʳʣ ʩʤʦʜʝʣʠʨʦʚʘʥ ʚ ʩʨʝʜʝ 

MATLAB ʠ ʧʨʦʚʝʨʝʥ ʥʘ ʬʨʘʛʤʝʥʪʝ ʚʠʜʝʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʣʘʤʝʥʠ. 

ʉʲʝʤʢʘ ʟʘʪʝʤʥʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʩʚʝʱʝʥʠʷ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʙʠʥʘʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʨʠʩ. 4. 

 

 
ʈʠʩ.4. ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ: ʘ) ʜʦ ʦʙʨʘʙʦʪʢʠ; ʙ) ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ ʧʦ ʮʚʝʪʫ, ʠ 

ʚʳʷʚʠʣʠ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ. ɸʣʛʦʨʠʪʤ ʚʳʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʣʘʤʷ, ʥʦ ʠ ʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʣʴʥʝʡʰʘʷ ʜʦʨʘʙʦʪʢʘ ʪʨʝʙʫʝʪ ʩʦʯʝʪʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦ ʮʚʝʪʫ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ ʧʣʘʤʝʥʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʜʚʠʞʝʥʠʝ ʢʦʥʪʫʨʘ ʧʣʘʤʝʥʠ, ʤʝʨʮʘʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʧʣʘʤʝʥʠ. ɼʨʫʛʠʤ 

ʚʨʝʤʝʥʥʦʝ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʧʦʜʭʦʜʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʪʝʣʝʚʠʟʠʦʥʥʳʭ, ʪʝʧʣʦʚʠʟʠʦʥʥʳʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʢʘʤʝʨ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʣʘʤʝʥʠ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʦʙʨʘʙʦʪʢʠ ʚʠ-

ʜʝʦʠʟʦʙʨʘʞʝʥʠʷ. 

2. ʈʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ ʧʦ ʮʚʝʪʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

3. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʥʝ ʪʦʣʴʢʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ, ʥʦ ʠ ʝʛʦ ʥʝʜʦ-

ʩʪʘʪʢʠ. 

4. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʜʘʝʪ ʙʠʥʘʨʥʦʝ ʦʪ ʬʠʣʴʪʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʛʦʪʦʚʦʝ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙ-

ʨʘʙʦʪʢʝ. 
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ENSURING FIRE SAFETY OF OIL PRODUCT TANKS ON THE SECTION OF DEAERATION 

LINES AT GAS STATIONS  
 

ʊhe paper deals with the problem of formation of explosive zones when using technological equipment with the 

circulation of liquid motor fuel at gas stations, which generally belong to the objects of trade. The most common methods 

of fire protection against these manifestations of fire danger are analyzed. 

Key words: gas station, deaeration, fire, fire barrier. 

 

 

ɸʚʪʦʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ (ɸɿʉ) ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʟʘʱʠʪʳ ʠʤʝʷ ʚ ʚʠʜʫ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʠʭ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɸɿʉ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʦʟʥʠʯʥʦʡ ʧʨʦʜʘʞʠ ʪʦʧʣʠʚʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ ʷʚʣʷʶʪʩʷ ʧʦ-

ʩʨʝʜʥʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʤʝʞʫ ʥʝʬʪʝʙʘʟʘʤʠ ʠ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʦʚ, ʪʦ ʝʩʪʴ ʚ ʮʝʣʦʤ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʌ 3.1 ï ʟʜʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ [1]. ʆʜʥʘʢʦ ʥʘ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʦʨʦʪʦʤ (ʧʦʩʪʫʧʣʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʦʪʧʫʩʢ ʧʦʪʨʝʙʠʪʝʣʶ) ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ɸɿʉ ʥʝʩʫʪ ʚ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ɸɿʉ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʘʨʦʚ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʢʘʢ 

ʚʥʫʪʨʠ ʝʤʢʦʩʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ ʝʛʦ. ʆʙʝʩʧʝʯʝʥʠʝ ʪʘʢʦʡ ʟʘʱʠʪʳ ʜʦʩʪʠʛʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʟʘʢʨʳʪʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʤʝʱʝʥʠʷ ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ ʚʥʫʪʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
ʆʜʥʘʢʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʦʙʦʜʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʭʨʘʥʝʥʠʷ ʞʠʜʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʦʥʦ ʜʦʣʞʥʦ ʩʦʦʙʱʘʪʴʩʷ ʩ ʘʪʤʦʩʬʝ-

ʨʦʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʯʘʩʪʢʘʤʠ ɸɿʉ, ʛʜʝ ʚʦʟʤʦʞʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʥʘʨʫʞʥʳʭ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ, ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ʉʚʷʟʘʥʦ, ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ɺʆʂ) ʚ ʩʘʤʦʤ ʨʝ-

ʟʝʨʚʫʘʨʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʏʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘʤʠ ʨʘʩʯʸʪʘʤʠ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ (ʨʝʛʣʘʤʝʥʪʥʦʤ) ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʟʝʨʚʫʘʨʘ ʚ ʝʛʦ ʧʘʨʦʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ [2]:  

 

ʚʨʥ j¢j¢j  ,       (1) 

                                                 
35É ʈʫʙʮʦʚ ɼ. ʅ., ʐʘʪʠʣʦʚ ʈ. ɸ., 2020 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 

__________________________________________________________________________________ 

 

99 

 

ʛʜʝ jʥ ʠ jʚ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʧʨʝʜʝʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ, % ʦʙ; 

jʨ ï ʨʘʙʦʯʘʷ (ʬʘʢʪʠʯʝʩʢʘʷ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʘ, % ʦʙ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʙʦʯʘʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʘ ʞʠʜʢʦʩʪʠ ʧʨʠ ʝʸ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʘʨʦʚʦʟʜʫʰʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʧʧʘʨʘʪʘ ʨʘʚʥʘ ʥʘʩʳʱʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ js %, ʦʙ. 

 

100
ʦʙʱ

Ö=j
ʨ

ʨs
s

 %      (2) 

 

ʛʜʝ ʨs ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʢʇʘ; ʨʦʙ ɦï ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ, 

ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʤʦʝ ʨʘʚʥʳʤ 101,325 ʢʇʘ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʦʚ (ʥʘʩʳʱʝʥʥʦʝ) ʦʧʨʝʜʝʣʷʝʤ ʠʟ ʫʨʘʚʥʝʥʠʷ ɸʥʪʫʘʥʘ:  

 

lgʨs = ɸ ï ɺ/(ʉ + tʨ),            (3) 

 

ʛʜʝ ɸ, ɺ ʠ ʉ ï ʢʦʥʩʪʘʥʪʳ ʫʨʘʚʥʝʥʠʷ ɸʥʪʫʘʥʘ [3]; tʨ ï ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʘ:  

tmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ 38 
ʦ
ʉ ʠ tmin ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ï

41 
ʦ
ʉ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʆʂ. 

ɺ ʨʝʟʝʨʚʫʘʨʝ ʩ ʙʝʥʟʠʥʦʤ ʤʘʨʢʠ ɸʀ-95 ʣʝʪʦʤ: 

lg ʨs = 4,12311 ï 664,976/[221,695 + (38)] = 1,8197, ʨs = 66,02 ʢʇʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʣʝʪʦʤ ʩʦʩʪʘʚʠʪ 

js = 66,02Ŀ100/101 = 65,37  (% ʦʙ.), > jʚ = 5,5 % (ʦʙ.). 

ɺ ʨʝʟʝʨʚʫʘʨʝ ʩ ʙʝʥʟʠʥʦʤ ʤʘʨʢʠ ɸʀ-95 ʟʠʤʦʡ: 

lg ʨs = 4,12311 ï 664,976/[221,695 + (-41)] = 0,444, ʨs = 2,78 ʢʇʘ 

js = 2,78Ŀ100/101 = 2,75 % (ʦʙ.), ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʤʝʞʜʫ jʥ = 1,0 % (ʦʙ.) ʠ jʚ= 5,5 % (ʦʙ.). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʘʨʦʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʙʝʥʟʠʥʦʤ ɸʀ-95 (ʘʥʘʣʦʛʠʯʥʦ ʩ ʙʝʥʟʠʥʦʤ 

ɸʀ-92) ɺʆʂ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʟʠʤʦʡ. ʃʝʪʦʤ ɺʆʂ ʥʝ ʦʙʨʘʟʫʝʪʩʷ, ʪʘʢ ʢʘʢ js = 65,37 % (ʦʙ.) > jʚ = 5,5 % (ʦʙ.). 

ʊʦ ʝʩʪʴ ʚ ʛʦʨʶʯʝʡ ʩʨʝʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʦʢʠʩʣʠʪʝʣʴ. 

ʈʘʩʯʸʪʳ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʦʛʠʯʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ɼʊ) ʤʘʨʢʠ çɿè ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʟʝʨ-

ʚʫʘʨʘʭ ʩ ʥʠʤ ɺʆʂ ʦʙʨʘʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʞʘʨʢʫʶ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ ʣʝʪʦʤ. ɺʆʂ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʩ ɼʊ ʤʘʨ-

ʢʠ çɿè ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ: 

 

tʨ < tʥʧ                                    (4) 

 

ʛʜʝ tʥʧ ï ʥʠʞʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʤʘʨʢʠ çɿè). ʊʦ ʝʩʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʘʨʦʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝʟʝʨʚʫʘʨʦʚ ʥʠʞʝ 45 
ʦ
ʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸɿʉ ʚʦʟʥʠʢʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʧʦʞʘʨʦʦʧʘʩʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʚʥʫʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʚʝʨʭʥʝ-

ʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ, ʪʦ ʧʨʠ ʚʳʭʦʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʙʦʛʘʪʳʭè ʠʣʠ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʥʘʨʫʞʫ 

ʯʝʨʝʟ ʣʠʥʠʶ ʜʝʘʵʨʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪʴ ʠʭ ʨʘʟʙʘʚʣʝʥʠʝ ʚ ʩʨʝʜʝ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʩʳʱʝʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʝʤ 

ï ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɸɿʉ ʦʙʨʘʟʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨʛʘʪʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ. 

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʧ. 7.15 [4] ʪʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʨʝʟʝʨʚʫʘʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʦʛʥʝʧʨʝ-

ʛʨʘʜʠʪʝʣʷʤʠ ʠʣʠ ʜʳʭʘʪʝʣʴʥʳʤʠ ʢʣʘʧʘʥʘʤʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷʤʠ, ʩʦʭʨʘʥʷʶʱʠʤʠ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʅʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʨʝʟʝʨʚʫʘʨʘ ʧʝʨʝʜ ʜʳʭʘʪʝʣʴʥʳʤ ʢʣʘʧʘʥʦʤ ʠʣʠ ʦʛʥʝ-

ʧʨʝʛʨʘʜʠʪʝʣʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʧʦʨʥʫʶ ʘʨʤʘʪʫʨʫ. 

ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʦʝʟʜʦʚ ɸɿʉ ʜʦ ʧʨʠʣʝʛʘʶʱʝʡ ʧʣʦʱʘʜʢʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʤʝʥʝʝ 5 ʤ, ʪʦ ʪʨʝʙʫʝʤʫʶ 

ʚʳʩʦʪʫ ʚʳʧʫʩʢʘ ʧʘʨʦʚ ʪʦʧʣʠʚʘ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʅʪʨ, ʤ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʅʪʨ = ʅʤ +50D       (5) 

 

ʛʜʝ ʅʤ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʜʦʧʫʩʢʘʝʤʦʛʦ ʜʦ ʟʘʧʨʘʚʢʠ ʥʘ ɸɿʉ (ʤ), ʥʦ ʥʝ ʤʝʥʝʝ 2 ʤ;  

D ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ, ʤ. 

ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʝ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ 

ʤʝʞʜʫ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʠ ʧʨʦʝʟʜʦʚ ʥʘ ɸɿʉ ʩʦʩʪʘʚʣʷʝʪ 4,6 ʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʩʨʝʜʩʪʚʘ ʅʤ, ʜʦʧʫʩʢʘʝʤʦʛʦ ʜʣʷ ʟʘʧʨʘʚʢʠ ʥʘ ɸɿʉ ʩʦʩʪʘʚʣʷʝʪ 2,35 ʤ (ɻɸɿ-3307) ʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦ-

ʚʦʜʦʚ D ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,03 ʤ, ʪʦ ʪʨʝʙʫʝʤʘʷ ʚʳʩʦʪʘ ʚʳʧʫʩʢʘ ʧʘʨʦʚ ʪʦʧʣʠʚʘ ʠʟ ʣʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʩʦ-

ʩʪʘʚʠʪ 3,85 ʤ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʪʦʬʨʘʛʤʝʥʪ ʧʨʠʤʝʥʝʥʠʷ ʜʝʘʵʨʘʮʠʦʥʥʳʭ ʣʠʥʠʡ ʥʘ ɸɿʉ. 
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ʊʘʢʞʝ ʩʧʦʩʦʙʦʤ ʟʘʱʠʪʳ ʣʠʥʠʡ ʜʝʘʵʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ 

ʜʳʭʘʪʝʣʴʥʳʭ ʢʣʘʧʘʥʘʭ. ʆʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʙʦʜʥʳʡ ʧʨʦʭʦʜ ʛʘʟʘ ʯʝʨʝʟ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʦʩʢʦʢ ʧʣʘʤʝʥʠ ʚ ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʤ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 

 
 

ʈʠʩ. 1. ʃʠʥʠʠ ʜʝʘʵʨʘʮʠʠ ʩ ʜʳʭʘʪʝʣʴʥʳʤ ʢʣʘʧʘʥʦʤ, ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʝʤ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ 

 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʧʣʘʤʷ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʫʟʢʠʝ ʱʝʣʠ, ʜʨʦʙʠʪʩʷ ʥʘ 

ʤʝʣʢʠʝ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʠʥʪʝʥʩʠʚʥʦ ʦʪʜʘʶʪ ʪʝʧʣʦ, ʩʥʠʞʘʶʪ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʛʘʩʥʫʪ, ʥʝ ʚʳʥʦʩʷ ʧʣʘʤʷ ʥʘ ʜʨʫʛʫʶ 

ʩʪʦʨʦʥʫ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ. 

ʆʩʥʦʚʥʳʤ ʨʘʩʯʝʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʢʘʩʩʝʪʥʦʛʦ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ ʦʛʥʝʛʘʩʷ-

ʱʝʛʦ ʢʘʥʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʈʉW

ʊRʈʝ
d

ʈʅ

ʂʈ
ʂʈ

ÖÖ

ÖÖÖ
=

l
,                                                                              (6) 

 

ʛʜʝ ʈʝʢʨ = 65 - ʢʨʠʪʝʨʠʡ ʇʝʢʣʝ ʥʘ ʧʨʝʜʝʣʝ ʧʦʛʘʩʘʥʠʷ ʧʣʘʤʝʥʠ. 

l - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʦʨʶʯʝʡ ʩʤʝʩʠ, ʜʣʷ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʧʘʨʦʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

R ï ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; 

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

Wʥ ï ʥʦʨʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ; 

ʉʨ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʦʨʶʯʝʡ ʩʤʝʩʠ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʨʘʩʯʸʪ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʣʘ-

ʤʝʥʠ ʚ ʧʦʜʟʝʤʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʭʨʘʥʝʥʠʷ ʞʠʜʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʠʘʤʝʪʨ 

ʦʪʚʝʨʩʪʠʡ ʥʝ ʙʦʣʝʝ 4,8 ʤʤ. ɼʘʥʥʳʝ ʨʘʩʯʸʪʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʦʨʤʠʨʫʝʤʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʢʨʠʪʠ-

ʯʝʩʢʠʤ ʜʠʘʤʝʪʨʘʤ ʧʣʘʤʝʛʘʩʷʱʠʭ ʢʘʥʘʣʦʚ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʤʝʩʝʡ ʩ ʚʦʟʜʫʭʦʤ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʙʝʥʟʠʥʘ ɸ-76 ʜʠʘʤʝʪʨʘʤ ʧʣʘʤʝʛʘʩʷʱʠʭ ʢʘʥʘʣʦʚ ʨʘ-

ʚʝʥ 2,8 ʤʤ, ʜʣʷ ʚʠʥʠʣʘʮʝʪʘʪʘ 5,34 ʤʤ, ʜʣʷ ʮʠʢʣʦʧʝʥʪʘʥʘ 4,63 ʤʤ. 

ʌʘʢʪʠʯʝʩʢʠ ʢʘʥʘʣʳ ʢʘʩʩʝʪʳ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ ʠʤʝʶʪ ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ʇʣʘʤʝʛʘʩʷʱʠʡ ʵʣʝʤʝʥʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʪʥʳʡ ʨʫʣʦʥ, ʧʦʣʫʯʝʥʥʳʡ ʥʘʤʦʪʢʦʡ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʩʪʝʨʞʝʥʴ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʆʇ, ʩʣʦʞʝʥʥʳʭ 

ʚʤʝʩʪʝ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʠ ʧʣʦʩʢʦʡ ʥʝʨʞʘʚʝʶʱʠʭ ʣʝʥʪ ʪʦʣʱʠʥʦʡ 0,1 ʤʤ ʠ ʚʳʩʦʪʦʡ 80 ʤʤ. 

ʇʦʜʚʝʜʷ ʥʝʢʦʪʦʨʳʡ ʠʪʦʛ ʚ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʠʦʜʘ ʛʦʜʘ ʠ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʟʦʥʳ ʨʘʟʤʝʱʝʥʠʷ ɸɿʉ. 

ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʣʠʥʠʡ ʜʝʘʵʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 

ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʧʦ ʥʠʤ. 

  

ʅʪʨ=3,85 

ʤ 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 
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ɿʘʱʠʪʘ ʣʠʥʠʡ ʜʝʘʵʨʘʮʠʠ ʚʦʟʤʦʞʥʘ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʠʨʫʝʤʦʡ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʝʨ-

ʩʪʠʷ, ʚʳʧʫʩʢʘʶʱʝʛʦ ʧʘʨ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʊʘʢʞʝ ʥʘʣʠʯʠʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʩ ʩʦʚʤʝʩʪʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʛʥʝʧʨʝʛʨʘʜʠʪʝʣʷ, ʠʤʝʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʛʘʰʝʥʠʷ ʧʣʘʤʝʥʠ ʢʘʥʘʣʳ ʦʛʥʝʛʘʩʷʱʝʛʦ ʵʣʝʤʝʥʪʘ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʜʫʩʪʨʠʷ ʫʩʣʫʛ. ɺʦʟʥʠʢ ʥʦʚʳʡ ʚʠʜ ʫʩʣʫʛʠ ï 

ʜʝʪʩʢʘʷ ʠʛʨʦʚʘʷ ʢʦʤʥʘʪʘ ʚ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʄʘʨʢʝʪʦʣʦʛʠ ʩʦʚʝʪʫʶʪ, ʘ ʘʨʝʥʜʘʪʦʨʳ ʩʪʘʨʘʶʪʩʷ 

ʨʘʟʤʝʱʘʪʴ ʪʘʢʠʝ ʢʦʤʥʘʪʳ ʚ ʟʦʥʝ ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʜʝʪʝʡ ʙʝʟ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʪʝʧʝʨʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ, ʰʢʦʣʘʭ ʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʢʫʣʴʪʫʨʳ, 

ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʜʝʪʝʡ (ʩʧʝʢʪʘʢʣʠ, ʢʦʩʪʶʤʠʨʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪ.ʧ.) ʠ ʚ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʝʥ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʴʤʠ, ʥʦ ʠ ʚ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, [1,4].ʅʘ ʦʩ-

ʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʥʥʳʭ ʧʫʪʝʤ ʧʨʷʤʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʨʦʮʝʩʩʝ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ, ʥʘ ʦʙʱʠʡ ʧʨʦʮʝʩʩ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʊʈʂ [1,4,5,7,8,10,11,12]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʉʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʘʤʠʭ ʜʝʪʝʡ ʚ ʨʘʟʥʦʨʦʜʥʦʤ ʣʶʜʩʢʦʤ ʧʦʪʦʢʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʰʝ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦ-

ʩʪʠ ʦʪ ʥʝʠʟʙʝʞʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʦʛʦ ʠʤʠ ʦʙʱʝʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʵʪʠʤ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ. ɽʩʣʠ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʠ ʰʢʦʣʘʭ ʚʦʩʧʠʪʘʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʦʙʩʣʫʞʠʚʘʶ-

ʱʠʡ ʧʝʨʩʦʥʘʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʨʘʙʦʪʘʶʪ çʙʦʢ ʦ ʙʦʢè ʩʦ ʩʚʦʠʤʠ ʧʦʜʦʧʝʯʥʳʤʠ, ʟʥʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʝʙʸʥʢʘ, ʘ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩ-
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ʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʵʚʘʢʫʘʮʠʠ ʜʝʪʝʡ, ʪʦ ʚ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ ʊʈʂ, ʚ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ, ʨʘʙʦʪʘʶʪ ʣʶʜʠ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʘ ʥʝʨʝʜʢʦ ʧʦʜʨʘʙʘʪʳʚʘʶʪ ʩʪʫʜʝʥʪʳ. ʈʦʜʠʪʝʣʠ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʧʦʩʝʱʝʥʠʷ ʊʈʂ ʦʩʪʘʚʣʷʶʪ ʩʚʦʠʭ ʜʝʪʝʡ ʚ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʷʭ ʥʘ ʩʨʦʢ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʦʨʫʞʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ 

ʚ ʩʝʙʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʧʨʠʷʪʠʡ ʩʬʝʨʳ ʫʩʣʫʛ, ʥʦ ʠ ʤʝʩʪʦ ʩʢʦʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ, ʥʘʭʦʜʷʩʴ ʚ ʨʘʩʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʛʦʪʦʚʳ ʘʜʝʢʚʘʪʥʦ ʠ ʙʳʩʪʨʦ ʩʨʝʘʛʠʨʦʚʘʪʴ ʚ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ [23,24,25]. ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʵʚʘʢʫʘ-

ʮʠʠ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʫʯʝʥʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ ʚ ʩʣʫʯʘʷʭ ʩ ʜʝʪʴʤʠ ʝʱʸ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʦʚʝʜʝʥʠʶ ʧʝʨʩʦʥʘʣʘ ʪʦʨʛʦʚʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʧʨʠ ʧʦʞʘʨʝ ʧʨʦʚʝʣʠ ʐʠʣʴʜʩ ɼ.ʊ., ɹʦʡʩ ʂ.ɽ., ʍʦʣʱʝʚʥʠʢʦʚ ɺ.ɺ., ʉʘʤʦʰʠʥ ɼ.ɸ [6,7,8]. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʩʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʧʘʩʝʥʠʡ, ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʳʷʚʣʝʥ-

ʥʳʭ ʧʨʠʯʠʥ ʛʠʙʝʣʠ ʣʶʜʝʡ ʚ ʪʦʨʛʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʵʚʘʢʫʘʮʠʠ ʧʦʢʫʧʘʪʝʣʝʡ.  

ɽʱʸ ʦʜʠʥ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʣʦ ʠʟʫʯʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʜʝʪʝʡ.  

ʉʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʪʘʢʦʡ ʬʘʢʪʦʨ, ʢʘʢ ʨʦʜʠʪʝʣʴʩʢʠʡ ʠʥʩʪʠʥʢʪ. ɺʝʜʴ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʠʣʠ 

ʏʉ, ʫʛʨʦʞʘʶʱʝʡ ʞʠʟʥʠ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ, ʢ ʧʨʠʤʝʨʫ, ʚ ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ ʊʈʂ, ʚʨʷʜ ʣʠ ʜʦʚʝʨʷʪ 

ʧʦʩʪʦʨʦʥʥʝʤʫ ʯʝʣʦʚʝʢʫ ʩʧʘʩʝʥʠʝ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʠ ʧʨʝʜʧʨʠʤʫʪ ʜʝʡʩʪʚʠʷ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʝʛʦ ʧʦʠʩʢʫ 

[15,16,17]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦʙʳ ʜʦ-

ʙʨʘʪʴʩʷ ʜʦ çʜʝʪʩʢʦʡ ʠʛʨʦʚʦʡ ʢʦʤʥʘʪʳè ʨʦʜʠʪʝʣʷʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʚʠʛʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʳʭʦʜʘ ʠʟ ʟʜʘʥʠʷ, ʥʘʚʩʪʨʝʯʫ ʣʶʜʩʢʦʤʫ ʧʦʪʦʢʫ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ. [21,22] 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʨʢʠ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥʳʤ ɼ.ɺ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʫʯʥʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʠʣʘʩʴ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺʩʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. [11] 

ʆ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʈʫʜʯʝʥʢʦ ɻ.ʀ ʠ ʊʝʢʫʰʠʥ ɼ.ɺ. ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʘʚ ʠ ʢʚʘʣʠʬʠʢʘʮʠʶ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨ-

ʩʦʥʘʣʘ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʦʪʣʠʯʠʪʴ ʧʦʩʝʪʠʪʝʣʝʡ ʫʢʘʟʘʥʥʳʭ ʢʦʤʥʘʪ ʦʪ ʜʨʫʛʠʭ 

ʜʝʪʝʡ, ʧʦʩʝʱʘʶʱʠʭ ʚʤʝʩʪʝ ʩ ʨʦʜʠʪʝʣʷʤʠ ʊʈʂ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʪʝʡ-ʧʦʩʝʪʠʪʝʣʝʡ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ 

ʫʟʥʘʪʴ ʚ ʣʠʮʦ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʵʪʠʭ ʢʦʤʥʘʪ [1,5,8]. ʕʪʠʤ ʦʥʠ ʧʨʦʚʝʨʷʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʦʧʨʝʜʝʣʷʪʴ çʩʚʦʠʭè ʜʝʪʝʡ ʚ ʨʘʟʥʦʨʦʜʥʦʤ ʣʶʜʩʢʦʤ ʧʦʪʦʢʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʳʡ ʚʳʭʦʜ ʛʨʫʧʧʳ ʜʝʪʝʡ ʚ ʙʝʟʦʧʘʩʥʦʝ ʤʝʩʪʦ, ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʪʝʡ ʚʠʟʫʘʣʴʥʦ ʚʳʜʝʣʷʪʴ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ 

ʠʟ ʧʦʪʦʢʘ ʣʶʜʝʡ ʠ ʩʣʝʜʦʚʘʪʴ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʷʤ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʨʦʜʠʪʝʣʝʡ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ çʨʦʜʠʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʥʢʪʘè ʧʨʠ ʤʥʠʤʦʡ ʠʣʠ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʝ ʠʭ ʨʝʙʝʥʢʫ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʌʆɻɸʈɼ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʪʦʨ-

ʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʝʟ ʫʯʝʪʘ ʠ ʩ ʫʯʝʪʦʤ ʥʘʭʦʞʜʝʥʠʷ ʜʝʪʝʡ ʚ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ [9,10,11,12]. 

ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥ ɼ.ɺ. ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʯʝʪʳʨʝʭ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʩʦʛʣʘʩʠʷ ʨʦʜʠʪʝʣʝʡ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʠʷ 

ʨʫʢʦʚʦʜʩʪʚʘ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ. ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʝʪʩʢʠʭ 

ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʠ ʜʝʪʠ ʟʘʨʘʥʝʝ ʥʝ ʦʧʦʚʝʱʘʣʠʩʴ ʦ ʚʨʝʤʝʥʠ ʠ ʩʫʱʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʈʫʢʦʚʦʜʩʪʚʦ ʜʝʪ-

ʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʠ ʨʦʜʠʪʝʣʠ ʙʳʣʠ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʤʝʪʦʜʠʢʦʡ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʦʣʴʢʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ 

ʠ ʥʘʭʦʜʠʣʠʩʴ ʚʥʝ ʟʦʥʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʠʩʢʣʶʯʘʣʦ ʢʘʢʫʶ-ʣʠʙʦ ʧʦʜʩʢʘʟʢʫ ʠʣʠ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

[5,6,7]. 

ʂʦʥʪʠʥʛʝʥʪ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʣʠ 

ʜʝʪʠ ʦʪ 3 ʜʦ 12 ʣʝʪ (ʨʠʩ.1). ɺ ʜʚʫʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʨʘʚʠʣʦ ï ʜʝʪʠ ʜʦ 5 ʣʝʪ ʧʨʠʥʠʤʘʣʠʩʴ ʪʦʣʴʢʦ ʩ 

ʨʦʜʠʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʜʝʪʩʢʠʭ ʢʦʤʥʘʪʘʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ 

ʥʘʭʦʞʜʝʥʠʷ ʜʝʪʝʡ ʚʦʟʨʘʩʪʦʤ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ ʙʝʟ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʦʜʠʪʝʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 

ʦʜʥʦʛʦ ʚʟʨʦʩʣʦʛʦ ʠʟ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʦʩʪʘʚʣʷʣʦ ʦʪ 5 ʜʦ 15 [8,9].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ 

ʊʝʢʫʰʠʥʘ ɼ.ɺ. ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ. ɺ ʪʨʝʭ 

ʠʟ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʘʙʘʪʳʚʘʣʠ ʩʪʫʜʝʥ-

ʪʳ. ʃʠʰʴ ʚ ʦʜʥʦʡ ʠʟ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʥʘ 75 % ʩʦʩʪʘʚʣʷʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʘʥʠʤʘʪʦʨʳ 

[11]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥʳʤ ɼ.ɺ. ʙʳʣʦ ʨʝʰʝʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦ ʚʳʚʝʩʪʠ ʛʨʫʧʧʫ ʜʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʚ ʧʦʣʥʦʤ ʩʦʩʪʘʚʝ ʚ ʙʝʟʦʧʘʩʥʦʝ ʤʝʩʪʦ 

ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʥʘʪʫʨʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ ʧʦ ʵʚʘʢʫʘʮʠʠ, ʚ ʢʘʞʜʦʡ ʠʟ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ 

ʢʦʤʥʘʪ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ [15,17,18].  

ʅʝ ʦʧʦʚʝʱʘʷ ʟʘʨʘʥʝʝ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ, ʢ ʛʨʫʧʧʝ, ʩʦʩʪʦʷʱʝʡ ʚ ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ ʦʪ 5 ʜʦ 15 ʜʝʪʝʡ, 

ʧʨʠʩʦʝʜʠʥʷʣʠ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʦʩʝʪʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʠʛʨʦ-

ʚʦʡ ʢʦʤʥʘʪʳ ʠ, ʧʨʠʚʝʜʷ ʚʩʝʭ ʜʝʪʝʡ ʚ ʥʝʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ, ʧʨʦʩʠʣʠ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ (ʢʘʞʜʦʛʦ ʧʦ ʦʯʝ-

ʨʝʜʠ) ʦʧʦʟʥʘʪʴ ʜʝʪʝʡ, ʢʦʪʦʨʳʭ ʦʪʜʘʣʠ ʨʦʜʠʪʝʣʠ ʥʘ ʠʭ ʧʦʧʝʯʝʥʠʝ.[10] ʈʝʟʫʣʴʪʘʪʳ ʧʦʨʘʟʠʣʠ ʜʘʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: 

ʥʠʢʪʦ ʠʟ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʥʝ 
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ʩʧʨʘʚʠʣʩʷ ʩ ʟʘʜʘʥʠʝʤ ʥʘ 100 %. ɺ ʜʝʪʩʢʠʭ ʢʦʤʥʘʪʘʭ, ʛʜʝ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʪʫʜʝʥʪʳ, ʨʝ-

ʟʫʣʴʪʘʪ ʫʟʥʘʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣ ʦʪ 40% ʜʦ 70%. ɺ ʜʝʪʩʢʦʡ ʢʦʤʥʘʪʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫʯʝʥʥʳʤʠ ʘʥʠʤʘʪʦʨʘʤʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ 80% ʜʦ 90% (ʨʠʩ.1). ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚ 10 ʜʥʝʡ, ʚ ʢʘʞʜʦʤ ʠʟ ʩʣʫʯʘʝʚ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʝ. [7,8] ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʚ ʢʦʥʮʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʚʩʝʛʜʘ ʙʳʣʠ ʭʫʞʝ, ʯʝʤ ʚ ʥʘʯʘʣʝ, ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʠ ʦʙʱʝʝ ʚʨʝʤʷ, 

ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. ʇʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʫʪʦʤʣʷʝʪʩʷ ʧʩʠʭʠʢʘ, ʧʨʠʪʫʧʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ, ʦʥʠ ʬʠʟʠʯʝʩʢʠ ʠ ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʠ ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʣʠʮ. ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʪʦʤʣʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪʘʭ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʜʝʪʝʡ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 

ʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʠ ʯʘʩʪʦʪʝ ʩʤʝʥʳ ʜʝʪʝʡ.  

 

 
 

ʈʠʩ. 1. ɻʠʩʪʦʛʨʘʤʤʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪʥʦʛʦ ʫʟʥʘʚʘʥʠʷ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʜʝʪʝʡ (ʨʷʜ 1,2) ʠ ʜʝʪʴʤʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ (ʨʷʜ 3) 

 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʚʦʜʠʪʝʣʷʤʠ çʧʘʨʦʚʦʟʠʢʦʚè ʠ çʘʚʪʦʙʫʩʦʚè, ʚʤʝʱʘʶʱʠʭ ʜʦ 12-

17 ʧʘʩʩʘʞʠʨʦʚ ʠ ʨʘʟʚʣʝʢʘʶʱʠʭ ʜʝʪʝʡ ʧʦʝʟʜʢʘʤʠ ʧʦ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʨʠʩ.2). ʈʝʟʫʣʴʪʘʪʳ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ. ʇʦ 

ʩʚʦʝʡ ʩʫʪʠ ʵʪʠ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʘʤʠ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘʤʠ 

ʘʩʧʝʢʪʝ ʙʦʣʝʝ ʦʧʘʩʥʳ, ʯʝʤ ʩʪʘʮʠʦʥʘʨʥʳʝ ʢʦʤʥʘʪʳ.  ɺʦʜʠʪʝʣʠ ʫʢʘʟʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʨʘʟʚʣʝʢʘʶʪ ʜʝʪʝʡ 

ʧʦʝʟʜʢʘʤʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʵʪʘʞʘ ʊʈʂ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʜʘʣʷʷʩʴ ʥʘ 150-200 ʤ ʦʪ ʤʝʩʪʘ ʧʦʩʘʜʢʠ ʜʝʪʝʡ. [5,6,7] 

ɼʘʞʝ ʚ ʦʙʳʯʥʦʡ ʩʠʪʫʘʮʠʠ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʣʝ ʚʠʜʠʤʦʩʪʠ ʠ ʤʝʰʘʶʪ ʧʦʩʝʪʠʪʝ-

ʣʷʤ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ ʣʶʜʝʡ. ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ, ʚ ʢʘʢʦʤ ʠʟ ʤʝʩʪ ʊʈʂ ʠʭ ʤʦ-

ʞʝʪ ʟʘʩʪʠʛʥʫʪʴ ʠʟʚʝʩʪʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʚʘʢʫʘʮʠʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʥʘ ʚʦʜʠʪʝʣʝʡ ʫʢʘʟʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʚ ʠʜʝʘʣʝ ʦʥʠ ʜʦʣʞʥʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʟʥʘʪʴ ʧʣʘʥʠ-

ʨʦʚʢʫ ʵʪʘʞʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ.   

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʝʡ ʫʟʥʘʚʘʪʴ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʚ ʨʘʟʥʦ-

ʨʦʜʥʦʤ ʧʦʪʦʢʝ ʣʶʜʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʵʚʘʢʫʘʮʠʠ, ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ 

ʊʝʢʫʰʠʥʳʤ ɼ.ɺ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʨʘʪʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʜʝʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʩʝʪʠʪʝʣʷʤʠ ʜʝʪʩʢʦʡ ʠʛʨʦ-

ʚʦʡ ʢʦʤʥʘʪʳ, ʧʳʪʘʣʠʩʴ ʫʟʥʘʪʴ ʚ ʣʠʮʦ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʘʥʥʦʡ ʢʦʤʥʘʪʳ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ 1-5 ʜʝʚʫʰʝʢ, ʧʨʠʩʦʝʜʠʥʷʣʠ 10 ʜʝʚʫʰʝʢ ʧʨʠʤʝʨʥʦ 

ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩ ʧʝʨʩʦʥʘʣʦʤ ʚʦʟʨʘʩʪʘ ʠ ʥʝʦʞʠʜʘʥʥʦ ʜʣʷ ʜʝʪʝʡ, ʧʨʝʨʚʘʚ ʠʛʨʫ, ʧʨʦʩʠʣʠ ʠʭ ʧʦʜʙʝʞʘʪʴ ʢ ʪʦʤʫ ʯʝʣʦ-

ʚʝʢʫ ʢʪʦ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʜʝʪʩʢʦʡ ʠʛʨʦʚʦʡ ʢʦʤʥʘʪʳ ʠ ʟʘ ʢʝʤ ʚ ʩʣʫʯʘʝ ʦʙʲʷʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʠ 

ʠʤ ʩʣʝʜʫʝʪ ʠʜʪʠ. ʇʨʦʮʝʥʪ ʫʟʥʘʚʘʝʤʦʩʪʠ (ʚʥʫʪʨʠ ʛʨʫʧʧʳ) ʢʦʣʝʙʘʣʩʷ ʦʪ 15% ʜʦ 40% (ʨʠʩ.3). ɺ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ ʠ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʚ ʜʝʪʩʢʦʡ 

ʠʛʨʦʚʦʡ ʢʦʤʥʘʪʝ (ʨʠʩ.2,3). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʡ ʨʝʙʝʥʢʘ ʧʨʦʮʝʥʪ ʫʟʥʘʚʘʥʠʷ ʜʝʪʴʤʠ ʦʙʩʣʫʞʠ-

ʚʘʁɦ ʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʘʜʘʝʪ, ʧʨʠʯʝʤ, ʯʝʤ ʤʣʘʜʰʝ ʚʦʟʨʘʩʪ, ʪʝʤ ʩʠʣʥɹʝʝ ʧʘʜʝʥʠʝ. [12,13]  

ɺ ʮʝʣʷʭ ʚʳʷʩʥʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʣʠʷʥʠʠ çʨʦʜʠʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʥʢʪʘè ʧʨʦʚʦʜʠʣʩʷ ʦʧʨʦʩ-

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ [3]. ɺ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʦ 88 ʯʝʣʦʚʝʢ. 100% ʦʧʨʦʰʝʥʥʳʭ ʟʘʷʚʠʣʠ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʨʝʙʝʥʦʢ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʦʤʝʥʪ ʦʙʲʷʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʠ (ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘ-

ʢʫʘʮʠʝʡ) ʚ ʜʝʪʩʢʦʡ ʠʛʨʦʚʦʡ ʢʦʤʥʘʪʝ, ʘ ʦʥʠ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ ʤʝʩʪʝ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʥʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʤʥʘʪʳ, ʛʜʝ ʦʩʪʘʚʠʣʠ ʨʝʙʝʥʢʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʝʤʫ ʫʛʨʦʟʳ, ʠ 

ʠʭ ʥʝ ʦʩʪʘʥʦʚʠʪ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʜʚʠʛʘʪʴʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʜʝʪʩʷ ʥʘʚʩʪʨʝʯʫ ʦʩʥʦʚʥʦʤʫ ʧʦʪʦʢʫ ʵʚʘʢʫʠʨʫʶ-

ʱʠʭʩʷ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʦʙʘ ʨʦʜʠʪʝʣʷ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʊʈʂ, ʪʦ ʧʦʠʩʢʠ ʨʝʙʝʥʢʘ ʧʨʝʜʧʨʠʤʝʪ ʢʘʞʜʳʡ 

ʠʟ ʨʦʜʠʪʝʣʝʡ. [1,2] 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʫʟʥʘʚʘʥʠʷ ʜʝʪʴʤʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʜʝʪʩʢʦʡ ʠʛʨʦʚʦʡ ʢʦʤʥʘʪʝ 
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ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʦʪ ʠʭ ʚʦʟʨʘʩʪʘ 

 

 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥʳʤ ɼ.ɺ.  ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ 

ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʦʪʦʯʥʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʟʜʘʥʠʷ ʪʦʨʛʦʚʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çʂʦʤʩʦʄʦʣʣè ʛ. ɺʦʣʛʦʛʨʘʜʘ. ɺ ʨʘʩʯʝʪʘʭ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʝʭ ʚʩʪʨʦʝʥʥʳʭ ʧʦʤʝʱʝ-

ʥʠʡ, ʠʭ ʧʣʦʱʘʜʠ, ʰʠʨʠʥʘ ʜʚʝʨʝʡ, ʚʳʩʦʪʘ ʧʦʪʦʣʢʦʚ ʠ ʪ.ʧ. ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʊʈʂ, ʚʟʷʪʳ ʩ 

ʫʯʝʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚ ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʵʚʘ-

ʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʌʆɻɸʈɼè ʙʝʟ 

ʫʯʝʪʘ ʥʘʭʦʞʜʝʥʠʷ ʚ ʥʠʭ ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ ʩʦʩʪʘʚʠʣʦ 29,779 ʤʠʥʫʪ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʤ-

ʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʦʙʱʝʥʠʷ ʦ ʣʦʞʥʦʤ ʤʠʥʠʨʦʚʘʥʠʠ ʚ 

ʵʪʦʤ ʞʝ ʊʈʂ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ. [5,6]  

ʃʦʛʠʯʝʩʢʦʝ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥ ɼ.ɺ. 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʘʣʠʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʙʘʟʠʨʦʚʘʥʥʦʡ ʥʘ ʤʝʪʦʜʘʭ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʦʚ-

ʥʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʥʠʡ [2].   

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʈʫʜʯʝʥʢʦ ɻ.ʀ. ʠ ʊʝʢʫʰʠʥʳʤ ɼ.ɺ. ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʟʦʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʞʘʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʊʈʂ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ, ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚ ʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʣʠ ʟʘʢʨʝʧʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʘʢʠʤ ʧʦʤʝʱʝʥʠʷʤ ʠ ʟʦʥʘʤ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʧʦʧʨʘʚʦʢ ʚ ʊʝʭʥʠʯʝʩʢʠʡ ʨʝ-

ʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɸ ʪʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʠ ʟʜʘʥʠʷʭ ʙʦʣʴʰʦʛʦ ʧʦʪʦʢʘ ʣʶʜʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʣʦʞʠʪʴ ʧʫʪʴ ʢ ʧʦʞʘʨʥʳʤ ʣʠʬʪʘʤ, ʘ ʪʘʢʞʝ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʫʤʝʥʴʰʘʶʱʠʭ 

ʚʨʝʤʷ ʧʨʠʝʟʜʘ ʩʧʝʮʩʣʫʞʙ ʢ ʤʝʩʪʫ ʚʳʟʦʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʵʚʘʢʫʠʨʦʚʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʶʜʝʡ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʠʭ ʛʠʙʝʣʴ ʠ ʧʦʣʫʯʝʥʠʝ ʫʚʝʯʠʡ. 
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The article provides suggestions for improving the fire accounting system, developed based on the analysis of the 

causes of fires at production facilities. The authors consider problematic issues of classification of fire causes in their off i-

cial statistical accounting in the EMERCOM of Russia system.  
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ʇʦʞʘʨʳ, ʠʭ ʚʠʜʳ, ʧʨʠʯʠʥʳ, ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʥʠʭ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʠʭ ʦʙʩʪʘʥʦʚʢʫ ʩ ʧʦʞʘʨʘʤʠ ʠ ʨʝʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. ʇʦʵʪʦʤʫ ʚʩʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ 

ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʦʞʘʨʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʚʦʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʆʜʥʘʢʦ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʧʨʘʚʠʣʘ ʫʯʝʪʘ ʧʦʞʘ-

ʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʤʝʞʜʫ ʭʘʨʘʢ-

ʪʝʨʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʩʠʩʪʝʤ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʚ ʄʏʉ ʈʦʩʩʠʠ, ʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʮʝʥʢʠ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪʘʭ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩʦ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ ʩ 

01.01.2021 ʛ. ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22 ʠʶʣʷ 2020 ʛʦʜʘ ˉ 1084 çʆ ʧʦʨʷʜʢʝ ʧʨʦ-

ʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘè ʤʝʥʷʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʠ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ çʯʘ-

ʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ (ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ)è. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝ-

ʪʦʚ ʪʨʝʙʫʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʞʘʨʘʭ, ʢʦʪʦʨʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ 

ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʄʏʉ ʈʦʩʩʠʠ. ʅʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʦʞʘʨʦʚ ʠʤʝʥʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢ-

ʪʘʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦ-

ʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʷʚʣʷʶʪʩʷ ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ ʠ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢ-

ʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ,  ʰʘʣʦʩʪʠ ʜʝʪʝʡ ʩ ʦʛʥʝʤ, ʘ ʪʘʢʞʝ ʧʦ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʤ ʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʠʯʠʥʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ,  ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʚ ʈʦʩʩʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠ-

ʣʦʩʴ ʯʠʩʣʦ ʧʦʜʞʦʛʦʚ ʠ ʧʦʞʘʨʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʧʦ ʧʨʠʯʠʥʝ ʥʝʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʛʥʝʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ʛ. ʀʚʘʥʦʚʦ  ʟʘ 5 ʣʝʪ ʧʦ ʦʙʲʝʢʪʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. ʀʟ ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʘ ʩʣʝʜʫ-

ʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʛ. ʀʚʘʥʦʚʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ, ʘ ʪʘʢʞʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

                                                 
37É ʉʘʣʠʭʦʚʘ ɸ. ʍ., ʃʝʦʥʪʴʝʚ ʄ. ɸ., 2020 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʦʞʘʨʦʚ [1] ʫʩʪʘʥʦʚʣʝʥʳ 

ʜʣʷ ʦʬʠʮʠʘʣʴʥʦʛʦ ʫʯʝʪʘ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ: 

- ʧʦʜʞʦʛʠ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ; 

- ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʯʝʡ; 

- ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ; 

- ʰʘʣʦʩʪʠ ʜʝʪʝʡ ʩ ʦʛʥʝʤ; 

- ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠʯʠʥʳ. 

ʕʪʠ ʞʝ ʧʨʠʯʠʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʦʙʲʝʢʪʦʚ ʚʩʝʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 1. ʇʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʛ. ʀʚʘʥʦʚʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 
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ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʝʜ. 

ʇʨʷʤʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʪʳʩ.ʨʫʙ. 

ʇʦʛʠʙʣʦ, ʯʝʣ. 
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ʈʠʩ. 1. ʇʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʛ. ʀʚʘʥʦʚʦ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʛ. ʧʦ 2019 ʛ. 

 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʥʘʣʠʟʠʨʫʷ ʥʘʨʫʰʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʞʘʨʫ ʠʣʠ ʚʟʨʳʚʫ ʧʦ ʜʘʥʥʳʤ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʟʘ 

2016-2019 ʛ.ʛ., ʢʦʪʦʨʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ  ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦ-

ʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʷʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ,  ʥʦʩʷʱʠʝ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

ʊʘʙʣʠʮʘ 2. ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʞʘʨʫ ʠʣʠ ʚʟʨʳʚʫ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦ ʜʘʥʥʳʤ ʈʦʩʪʝʭʥʘʜʟʦʨʘ 

 

ɺʳʷʚʣʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʚʟʨʳʚʦʚ ʀʪʦʛʦ ʧʦ ʧʨʠʯʠʥʝ 

2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. ʝʜ. % 

ʇʦʞʘʨʳ ʠ ʚʟʨʳʚʳ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡ 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ: 

-ʧʦʪʝʨʷ ʧʨʦʯʥʦʩʪʠ ʤʝʪʘʣʣʘ; 

- ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘ; 

- ʜʝʬʝʢʪʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʰʚʦʚ 

6 8 5 5 24 24,2 

ʇʦʞʘʨʳ ʠ ʚʟʨʳʚʳ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡ 

ʠʟ-ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

-ʧʨʠʤʝʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

- ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʝʥʦʛʝʥʝʨʘʪʦʨʦʚ; 

- ʨʘʟʨʫʰʝʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ; 

- ʘʚʘʨʠʷ ʚʘʛʦʥʦʚ-ʮʠʩʪʝʨʥ; 

- ʧʦʚʨʝʞʜʝʥʠʝ ʵʪʘʞʝʨʢʠ; 

11 12 4 5 32 32,3 
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ɺʳʷʚʣʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʚʟʨʳʚʦʚ ʀʪʦʛʦ ʧʦ ʧʨʠʯʠʥʝ 

2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. ʝʜ. % 

- ʨʘʟʨʫʰʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʩʚʘʨʥʦʛʦ 

ʉʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ ʧʠʨʦʬʦʨʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ 
1 1 2 1 5 5,1 

ɺʳʙʨʦʩ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ 1 0 0 0 1 1,0 

ʅʘʢʦʧʣʝʥʠʝ ʠʩʢʨʦʚʳʭ ʨʘʟʨʷʜʦʚ ʩʪʘʪʠ-

ʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 
2 5 3 1 11 11,1 

ʇʦʧʘʜʘʥʠʝ ʠʩʢʨ ʚ ʟʦʥʫ ʫʪʝʯʢʠ ʛʦʨʶʯʠʭ 

ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 
1 0 1 4 6 6,1 

ʂʦʨʨʦʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ 0 0 5 7 12 12,1 

ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ 0 0 4 3 7 7,1 

ɺʩʝʛʦ 22 26 24 27 99 100 

 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʠ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ: 

- ʧʦʞʘʨʳ ʠ ʚʟʨʳʚʳ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʦʞʘʨʳ ʠ ʚʟʨʳʚʳ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡ ʠʟ-ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʦʞʘʨʳ ʠ ʚʟʨʳʚʳ ʠʟ-ʟʘ ʫʪʝʯʢʠ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʢʦʨʨʦʟʠʦʥʥʦʤ ʠʟʥʦʩʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʦʞʘʨʦʚ 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʘ-

ʚʠʣʴʥʦʩʪʴʶ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ, ʘ 

ʪʘʢʞʝ ʪʦʯʥʦʩʪʴʶ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʨʠ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʧʝʨʚʠʯʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʝʧʦʣʦʥ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʚʳʚʦʜʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʙʩʦʣʶʪʥʳʤ ʘʙʩʫʨʜʦʤ ʚʳʛʣʷʜʠʪ ʫʯʝʪ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦ ʧʨʠʯʠʥʝ 

ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʰʘʣʦʩʪʠ ʜʝʪʝʡ ʩ ʦʛʥʝʤ.  ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ 

ʜʘʥʥʳʝ ʥʘʩʪʫʧʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ, ʙʝʟ ʫʯʝʪʘ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦʡ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ ʧʦʞʘ-

ʨʦʚ, ʘ ʠʤʝʥʥʦ ʚʚʝʩʪʠ ʨʘʟʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ ʜʣʷ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ.   

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʜʣʷ ʦʬʠʮʠʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ: 

- ʧʦʜʞʦʛʠ; 

- ʥʘʨʫʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ); 

- ʥʘʨʫʰʝʥʠʷ ʭʨʘʥʝʥʠʷ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

- ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʣʦʞʝʥʠʡ; 

- ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʢʦʨʨʦʟʠʦʥʥʳʡ ʠʟʥʦʩ, ʥʝʛʝʨ-

ʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʠʟʥʦʩ ʤʘʪʝʨʠʘʣʦʚ); 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʦʤʝʱʝʥʠʷ; 

- ʠʩʢʨʦʚʳʝ ʨʘʟʨʷʜʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ; 

- ʠʩʢʨʦʚʳʝ ʨʘʟʨʷʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ; 

- ʥʘʨʫʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠʯʠʥʳ. 

ɼʘʥʥʳʝ ʧʨʠʯʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʷʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʣʘʚʘʤʠ 

13, 14 [2], ʇʨʘʚʠʣʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [3]. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝʪʝʧʣʦʝʤʢʠʭ ʜʳʤʦʚʳʭ ʢʘʥʘʣʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʩ ʢʦʞʫʭʦʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʩʣʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪʦʣʱʠʥʦʡ 20 ʠ 50 ʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʤʦʚʦʡ ʢʘʥʘʣ, ʪʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ, ʙʝʟʦʧʘʩʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ. 

 

N. A. Safronov, G. P. Sokolov 

 

FIRE HAZARD OF INSIGHT SMOKE DU CTS 

 

This article discusses the fire hazard of non-heat-consuming smoke channels made of sheet steel with a casing, in-

side which there is a layer of thermal insulation 20 and 50 mm thick. 

Key words: smoke channel, thermal insulation, safe outer surface temperature, cooling intensity. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ [1], ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʜʦʤʘʭ ʩ ʧʝʯʥʳʤ ʦʪʦʧʣʝ-

ʥʠʝʤ ʷ 

ʚʣʷʶʪʩʷ: ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʨʘʟʜʝʣʦʢ ʠ ʦʪʩʪʫʧʦʢ, ʥʝʧʨʘ-

ʚʠʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʝʯʝʡ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʳʤʦʚʳʭ ʢʘʥʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʝʟ ʫʯʝʪʘ ʠʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʳʤʦʚʳʝ ʢʘʥʘʣʳ ʙʳʚʘʶʪ ʪʝʧʣʦʝʤʢʠʤʠ ʠ ʥʝʪʝʧʣʦʝʤʢʠʤʠ. ʇʝʨʚʳʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʪʦʣ-

ʩʪʦʩʪʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʳʯʥʦ ʠʟ ʧʦʣʥʦʪʝʣʦʛʦ ʦʙʦʞʞʝʥʥʦʛʦ ʢʠʨʧʠʯʘ ʠʣʠ ʠʟ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʙʝʪʦʥʘ, ʚʪʦʨʳʝ ï ʠʟ 

ʪʦʥʢʦʩʪʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʪʨʫʙʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʪʨʫʙʳ ʘʩʙʦʮʝʤʝʥʪʥʳʝ, ʪʨʫʙʳ ʢʝʨʘʤʠʯʝʩʢʠʝ). 

ʊʝʧʣʦʝʤʢʠʝ ʜʳʤʦʚʳʝ ʢʘʥʘʣʳ ʥʘʠʤʝʥʝʝ ʧʦʞʘʨʦʦʧʘʩʥʳ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʧʦʞʘʨʦʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ï ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʰʚʦʚ. ʊʨʝʙʦʚʘʥʠʝ ʢ ʪʘʢʠʤ ʢʘʥʘʣʘʤ ʩʬʦʨʤʠʨʦʚʘ-

ʥʦ ʚ [4, 5], ʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ [6]. 

ʅʝʪʝʧʣʦʝʤʢʠʝ ʜʳʤʦʚʳʝ ʢʘʥʘʣʳ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʤʘʩʩʫ (ʥʝ ʪʨʝʙʫʶʪ ʬʫʥʜʘʤʝʥʪʘ), ʵʩʪʝʪʠʯʥʝʝ ʠ ʩʦʚʨʝʤʝʥ-

ʥʝʝ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʪʝʧʣʦʝʤʢʦʛʦ ʢʘʥʘʣʘ ʙʣʠʟʢʘ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 400Áʉ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʝʚʝʩ-

ʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, 600Áʉ ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʠʣʠ 1000Áʉ ï ʧʨʠ ʟʘʛʦʨʘʥʠʠ ʩʘʞʠ ʚ ʢʘʥʘʣʝ. 

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʥʝʪʝʧʣʦʝʤʢʠʭ ʜʳʤʦʚʳʭ ʢʘʥʘʣʦʚ ʚʦ ʚʨʝʤʷ ʪʦʧʢʠ ʜʨʦʚʘʤʠ ʧʦʯʪʠ ʥʝ ʟʘ-

ʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʦʧʢʠ: ʧʨʠ ʟʘʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ ʦʥʠ ʙʳʩʪʨʦ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʤ-

ʧʝʨʘʪʫʨʫ, ʟʘʪʝʤ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʪʦʧʢʠ ʠ 

ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʝʰʥʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʦ ʙʝʟʦʧʘʩʥʦʡ (50-70Áʉ) [7], ʢʘʥʘʣ ʧʦʤʝʱʘʶʪ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʞʫʭ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʢʘʥʘʣʦʤ ʠ 

ʢʦʞʫʭʦʤ ʟʘʧʦʣʥʷʶʪ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʥʝʛʦʨʶʯʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʘʧʨʠʤʝʨ, ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ, ʠʣʠ ʩʪʝʢʣʦʚʘʪʦʡ, 

ʛʨʘʥʫʣʘʤʠ ʧʝʨʣʠʪʘ ʠ ʪ. ʜ. ʊʦʣʱʠʥʘ ʩʣʦʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʱʠʥʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʢʠʨʧʠʯʘ ʠ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʩʤ. ɼʦʩʪʘʪʦʯʥʦ ʣʠ ʪʘʢʦʛʦ ʩʣʦʷ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ? 

ʉʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʞʫʭʘ ʩ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʥʝʪʝʧʣʦ-

ʝʤʢʠʡ ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʩʪʘʥʦʚʠʪʩʷ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʰʠʙʦʯʥʦʩʪʴ ʪʘʢʦʛʦ ʤʥʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʳʤʦʚʳʝ ʢʘʥʘʣʳ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

ʉʝʨʪʠʬʠʢʘʪ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʟʜʝʣʠʷ: 

- ʤʘʪʝʨʠʘʣ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʛʦʨʶʯʠʤ; 

- ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʧʨʦʪʠʚ ʜʣʠʪʝʣʴʥʦʛʦ (ʥʝ ʤʝʥʝʝ 4 ʯʘʩʦʚ) ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʥʝ ʙʦʣʝʝ 400Áʉ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ (ʥʝ ʤʝʥʝʝ 30 ʤʠʥʫʪ) ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 1000Áʉ; 

- ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʧʨʦʪʠʚ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʪʦʧʣʠ-

ʚʘ ʠ ʢʦʥʜʝʥʩʘʪʘ; 

- ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʦʚʥʫʶ, ʛʣʘʜʢʫʶ, ʙʝʟ ʦʪʩʣʘʠʚʘʥʠʷ ʦʢʘʣʠʥʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝ-

ʥʦʢ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ [7]; 

- ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʛʦʨʶʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʥʝ ʜʦʣʞʝʥ ʥʘʛʨʝʚʘʪʴ ʠʭ ʚʳʰʝ 50Áʉ. ʕʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʫʪʝʤ ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʪ 

ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

                                                 
38É ʉʘʬʨʦʥʦʚ ʅ. ɸ., ʉʦʢʦʣʦʚ ɻ. ʇ., 2020 
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ʉʦʛʣʘʩʥʦ [4] ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʠʨʧʠʯʥʳʭ ʠ ʙʝʪʦʥʥʳʭ ʪʨʫʙ ʜʦ ʩʪʨʦʧʠʣ, ʦʙʨʝʰʝʪʦʢ ʠ 

ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ ʢʨʦʚʣʠ ʠʟ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ ʩʚʝʪʫ ʥʝ ʤʝʥʝʝ 130 ʤʤ, ʦʪ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʪʨʫʙ ʙʝʟ ʠʟʦʣʷʮʠʠ - 250 ʤʤ. 

ʊʦʣʱʠʥʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʨʘʟʜʝʣʢʠ (ʫʪʦʣʱʝʥʠʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʝʝ 

ʩ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʟʜʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʟ ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ) ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʦʪʥʦʰʝʥʠʝ ʪʦʣʱʠʥʳ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ) ʥʝ ʤʝʥʝʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʨʘʟʜʝʣʢʠ ʠʟ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ, ʨʘʚʥʦʛʦ ʥʝ ʤʝʥʝʝ 0,5 ɺʪ/(ʤ
2
Ŀʛʨʘʜ) [5]. 

ʊʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʪʝʨʤʠʯʝʩʢʠʤ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷʤ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ. 

ɽʩʣʠ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʙʦʣʝʝ 3 ʩʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠ 20Áʉ ʙʦʣʝʝ 0,04 

ɺʪ/(ʤ
2
Ŀʛʨʘʜ) ʠ ʧʣʦʪʥʦʩʪʴ ʦʪ 80 ʜʦ 120 ʢʛ/ʤ

3
, ʪʦ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 0,4 

ɺʪ/(ʤ
2
Ŀʛʨʘʜ). 

ɽʩʣʠ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʙʦʣʝʝ 4 ʩʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 20Áʉ 

ʙʦʣʝʝ 0,04 ɺʪ/(ʤ
2
Ŀʛʨʘʜ) ʠ ʧʣʦʪʥʦʩʪʴ ʦʪ 80 ʜʦ 120 ʢʛ/ʤ

3
, ʪʦ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 

0,65 ɺʪ/(ʤ
2
Ŀʛʨʘʜ). 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʛʥʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʬʝʨʨʠʪʥʦʡ 

ʩʪʘʣʠ 1.4521Aisi444 ʪʦʣʱʠʥʦʡ 0,6 ʤʤ ʩ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʩʣʦʝʤ ʠʟ ʤʘʪʝʨʠʘʣʘ Superwool Plus. 

ɺʳʩʦʪʘ ʢʘʥʘʣʘ 6 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ 200 ʤʤ, ʪʦʣʱʠʥʘ ʩʣʦʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʤʘʪʝʨʠ-

ʘʣʘ Superwool Plus ʧʣʦʪʥʦʩʪʴʶ 36 ʢʛ/ʤ
3
 ʪʦʣʱʠʥʦʡ 25 ʠ 50 ʤʤ. ɼʳʤʦʚʳʝ ʢʘʥʘʣʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚʝʨʪʠʢʘʣʴʥʦ, ʚ ʢʘ-

ʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʣʘʤʷ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ (ʧʨʦʧʘʥ-ʙʫʪʘʥʘ) ʩ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 

96 300 Ñ 4800 ʢɼʞ/ ʤ
3
, ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʥʘʣʦʚ ʯʝʨʝʟ ʢʘʞʜʳʝ 0,5 ʤ ʢʨʝʧʠʣʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 300, 400, 500, 600Áʉ ʚ ʪʝʯʝ-

ʥʠʝ 4 ʯ, ʥʘ ʫʨʦʚʥʝ 700Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ, ʥʘ ʫʨʦʚʥʝ 1000Áʉ ʚ ʪʝʯʝʥʠʝ 0,5 ʯ (ʠʤʠʪʘʮʠʷ ʛʦʨʝʥʠʷ ʩʘʞʠ). 

ʅʘ ʚʳʩʦʪʝ 2,5 ʠ 5,5 ʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʠʪʘʮʠʠ ʧʝʨʝʢʨʳʪʠʷ, ʟʘʱʠʱʝʥʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʣʦ-

ʝʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ Superwool Plus ʪʦʣʱʠʥʦʡ 0,2 ʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ɸ. ɿʫʡʢʦʚʘ, ɻ.ʊ. ɿʝʤʩʢʦʛʦ, ʅ.ɺ. ʂʦʥʜʨʘʪʶʢʘ ʠ ɸ.ɺ. ɿʫʡʢʦʚʘ 

[2,3] ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʢʘʥʘʣʘ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʘʥʘʣʦʚ 
ɺʳʩʦʪʘ, ʤ 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫ-

ʨʘʭ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, Áʉ 

300 400 500 600 700 1000 

D = 200 ʤʤ, ʪʦʣ-

ʱʠʥʘ ʠʟʦʣʷʮʠʠ 

25 ʤʤ 

0,5 74 81 95 104 123 140 

1,0 67 75 87 94 116 130 

2,5 47/51* 57/60* 65/67* 72/80* 80/110* 104/134* 

3,5 37 43 52 58 66 86 

4,5 33 38 42 45 59 75 

5,5 30/40* 31/45* 42/49* 45/50* 54/65* 70/90* 

D = 200 ʤʤ, ʪʦʣ-

ʱʠʥʘ ʠʟʦʣʷʮʠʠ 

50 ʤʤ 

0,5 28 28 29 34 39 78 

1,0 28 28 29 32 39 76 

2,5 29/36* 30/34* 29/39* 34/43* 38/50* 75/82* 

3,5 30 31 32 35 38 68 

4,5 30 31 33 34 38 58 

5,5 30/35* 30/35* 33/39* 33/43* 33/48* 53/74* 

* - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʧʦʜ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ. 

 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ, ʪʝʤ ʩʠʣʴʥʝʝ ʥʘʛʨʝʚʘʝʪʩʷ 

ʚʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʥʘʣʘ. ʇʨʠ ʵʪʦʤ ʯʝʤ ʪʦʣʱʝ ʩʣʦʡ ʠʟʦʣʷʮʠʠ, ʪʝʤ ʤʝʥʴʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʥʘʣʘ ʥʦʩʠʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʥʘʣʘ ʩ 

ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʪʦʣʱʠʥʦʡ 50 ʤʤ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ ʩ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʪʦʣʱʠʥʦʡ 50 ʤʤ 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ, Áʉ 300 400 500 600 700 800 

ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʥʘʣʘ, Áʉ/ʤ 
8,8 10,0 10,6 12,6 12,8 14,0 
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ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʝʯʠ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ) ʠ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʦʡ 

ʢʘʥʘʣ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʪʦʧʣʠʚʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʯʠ. ʇʝʯʠ ʩ ʧʦʜʜʫʚʘʣʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʦ-

ʨʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ. ʇʝʯʠ ʩ ʜʳʤʦʦʙʦʨʦʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʝʯʠ. ʅʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳʝ ʧʝʯʠ (ʪʠʧʘ çʙʫʨʞʫʡʢʠè) ʚʳʧʫʩʢʘʶʪ ʪʦʧʦʯʥʳʝ ʛʘʟʳ ʚʤʝʩʪʝ ʩ ʧʣʘʤʝʥʝʤ ʚ 

ʜʳʤʦʚʦʡ ʢʘʥʘʣ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 700Áʉ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʦʧʣʠʚʘ (ʫʛʦʣʴ, ʜʨʦʚʘ, ʪʦʨʬ) ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʝʯʠ ʠ 

ʚʭʦʜʝ ʚ ʜʳʤʦʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 400Áʉ, ʚ ʤʝʩʪʝ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʧʝʨʝʢʨʳʪʠʝ (ʦʢʦʣʦ 2,2 ʤ ʦʪ ʧʝʯʠ) 

300-380Áʉ. 

ʊʘʢ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 9817 [8] ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʝʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

140Áʉ ʠ ʥʝ ʙʦʣʝʝ 400Áʉ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʳʤʦʦʪʚʦʜʷʱʝʤ ʢʘʥʘʣʝ ʥʘ 

ʚʳʩʦʪʝ 0,48-0,50 ʤ ʦʪ ʜʳʤʦʦʪʚʦʜʷʱʝʛʦ ʧʘʪʨʫʙʢʘ ʧʝʯʠ [8]. 

ɽʩʣʠ ʪʦʧʦʯʥʳʝ ʛʘʟʳ ʠʤʝʶʪ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʝʯʠ 400Áʉ [7], ʘ ʜʳʤʦʚʦʡ ʢʘʥʘʣ ʠʤʝʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʪʦʣʱʠʥʦʡ 

20 ʤʤ, ʪʦ ʙʝʟʦʧʘʩʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (50Áʉ) ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʫʩʪʘʥʦʚʠʪʩʷ ʣʠʰʴ ʥʘ ʚʳʩʦʪʝ 3 

ʤ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ 500Áʉ, ʪʦ ʙʝʟʦʧʘʩʥʘ̫ ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʪʘʥʦʚʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 4,5 ʤ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʪʦʣʱʠʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ 20 ʤʤ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʯʝʨʝʟ ʧʝʨʝʢʨʳʪʠʝ ʠʟ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʨʠ ʪʦʣʱʠʥʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ 50 ʤʤ ʙʝʟʦʧʘʩʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʥʝʰʥʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʳʤʦʚʦʛʦ ʢʘʥʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʘʞʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ. ʅʝ ʟʘʱʠʱʘʝʪ ʪʘʢʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʪʦʣʴ-

ʢʦ ʚ ʩʣʫʯʘʝ ʛʦʨʝʥʠʷ ʩʘʞʠ ʚ ʢʘʥʘʣʝ. 

ɼʣʷ ʵʣʝʤʝʥʪʦʚ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʜʝʣʢʠ, ʛʨʘʥʠʯʘʱʠʭ ʩ ʜʳʤʦʚʳʤ ʢʘʥʘʣʦʤ ʙʝʟ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ 3-20Áʉ (ʩʤ. ʪʘʙʣ. 1). 

ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚʘʪʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʨʝʜʠ ʥʠʭ: ʰʣʘʢʦʚʘʷ, ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʘʷ, ʢʘʤʝʥʥʘʷ. ʇʦʩʣʝʜʥʷʷ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʘʷ ʙʘ-

ʟʘʣʴʪʦʚʦʡ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ - ʛʨʘʥʫʣʠʨʦʚʘʥʥʫʶ ʚʘʪʫ, ʣʘʤʝʣʴʥʳʝ ʧʣʠʪʳ ʠ ʠʟʜʝʣʠʷ, ʠʤʝʶʱʠʝ ʙʠʪʫʤ-

ʥʦʝ ʧʦʢʨʳʪʠʝ. 

ʉʪʝʢʣʦʚʘʪʘ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʠʟʦʣʷʪʦʨʦʤ ʩ ʚʦʣʦʢʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʢʣʦʚʘʪʳ 

ï ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʣʠʷʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʫʧʨʫʛʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʥʠʟʢʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ï 0,052 ɺʪ/(ʤĿʂ). ʕʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ -50 ʜʦ +450Áʉ. 

ʐʣʘʢʦʚʘʷ ʚʘʪʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʜʦʤʝʥʥʳʭ ʰʣʘʢʦʚ. ʄʘʪʝʨʠʘʣ ʦʪʣʠʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ (ʜʦ 

400 ʢʛ/ʤ
3
); ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ï 0,055 ɺʪ/(ʤĿʂ). ɺ ʯʠʩʣʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʰʣʘʢʦʚʘʪʳ ï ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʦ 300Áʉ). 

ʂʘʤʝʥʥʘʷ ʚʘʪʘ ʠʤʝʝʪ ʩʭʦʞʠʝ ʩ ʧʨʝʜʳʜʫʱʠʤ ʪʠʧʦʤ ʧʨʦʜʫʢʮʠʠ ʩʚʦʡʩʪʚʘ. ʂ ʯʠʩʣʫ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʥʦʩʷʪʩʷ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʜʦʩʪʠʛʘʶʱʘʷ 0,045 ɺʪ/(ʤĿʂ), ʪʝʤʧʝʨʘʪʫʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦ 

600Áʉ. ʂ ʤʠʥʫʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʚ ʝʝ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʢʩʠʯʥʳʝ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜ-

ʥʳʝ ʩʤʦʣʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʜʝʨʞʘʪ ʜʦ 5% (ʤʘʩʩ.) ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʠʩʣʷʝʪʩʷ, ʯʘʩʪʠʯʥʦ ʦʙʫʛʣʠʚʘʝʪʩʷ, ʯʘʩʪʠʯʥʦ ʛʘʟʠʬʠʮʠʨʫʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʤʘʩʩʳ ʤʘʪʝʨʠ-

ʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʦʙʨʘʟʫʶʪʩʷ ʧʫʩʪʦʪʳ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʥʘʣʘ ʧʦʚʳʰʘʝʪʩʷ, ʧʨʝʚʳʰʘʷ ʙʝʟ-

ʦʧʘʩʥʫʶ. ʉʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʛʦʨʘʥʠʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʝʢʦʪʦʨʳʝ ʪʝʧʣʦʠʟʦʣʷ-

ʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʧʦʩʦʙʥʳ ʧʦʛʣʦʱʘʪʴ ʚʣʘʛʫ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʪʘʢʞʝ ʪʝʨʷʶʪ ʩʚʦʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʛʦʨʘʥʠʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷ: ʥʝʣʴʟʷ ʜʦʧʫʩ-

ʢʘʪʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʛʦʨʶʯʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʜʳʤʦʚʳʤ ʢʘʥʘʣʦʤ, ʜʘʞʝ ʝʩʣʠ ʢʘʥʘʣ 

ʚʢʣʶʯʘʝʪ ʤʠʥʝʨʘʣʦʚʘʪʥʳʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʪʦʣʱʠʥʦʡ 50 ʤʤ ʠ ʙʦʣʝʝ. 
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S. G. Svetushenko 

 

NEW GOST STANDARDS AND THE USE OF ABOVEGROUND FIRE HYDRANTS 

IN THE TERRITORY OF THE EURO -FSIAN ECONOMIC UNION  

 

The problem of normalization and application of aboveground fire hydrants is considered, examples of existing 

structures of aboveground hydrants and ground nodes are given, problems of a regulatory nature and certification of such 

products are highlighted. The need to finalize the draft GOST for underground hydrants. 

Key words: aboveground fire hydrant, ground node, Doroshevsky hydrant, fire extinguishing installation. 

 

 

ʇʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ  ʩʝʪʠ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʧʦʞʘʨʥʦʡ ʢʦʣʦʥʢʠ. ʇʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʦʪʙʦʨʘ ʚʦʜʳ ʧʦʞʘʨʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʩ 

ʧʦʤʦʱʴʶ ʧʦʞʘʨʥʳʭ ʢʦʣʦʥʦʢ, ʣʠʙʦ ʦʪʙʦʨ ʚʦʜʳ ʚʝʜʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʨʫʢʘʚʥʳʭ ʛʦʣʦʚʦʢ ʥʘ ʧʦʞʘʨʥʦʤ ʛʠʜ-

ʨʘʥʪʝ (ʥʘʜʟʝʤʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ). 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ: ʥʘʜʟʝʤʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ. ʅʘʨʫʞʥʳʝ (ʥʘʜʟʝʤʥʳʝ) ʛʠʜʨʘʥʪʳ ʤʦʥ-

ʪʠʨʫʶʪ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʚʤʝʩʪʝ ʩ ʧʦʞʘʨʥʦʡ ʢʦʣʦʥʢʦʡ, ʘ ʧʦʜʟʝʤʥʳʝ - ʚ ʢʦʣʦʜʮʳ ʩ ʣʶʢʘʤʠ, ʧʦʞʘʨʥʘʷ ʢʦ-

ʣʦʥʢʘ ʥʘ ʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʢʘʯʢʦʡ ʚʦʜʳ. 

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ) ʧʦʜʟʝʤʥʳʡ ʚʠʜ 

ʛʠʜʨʘʥʪʦʚ, ʪʘʢ ʢʘʢ ʜʦʩʪʫʧ ʢ ʚʦʜʦʧʨʦʚʦʜʥʳʤ ʩʝʪʷʤ, ʧʨʦʣʦʞʝʥʥʳʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʦʜ ʟʝʤʣʝʡ, ʚʦʟʤʦʞʝʥ 

ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʜʨʘʥʪʘ ʠ ʧʦʞʘʨʥʦʡ ʢʦʣʦʥʢʠ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʜʟʝʤʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ ʧʨʦ-

ʜʠʢʪʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʚ ʪʝʧʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʫʩʪʨʦʡʩʪʚʘ ʦʪʙʦʨʘ ʚʦʜʳ (ʧʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ) ʨʘʟʤʝʱʘʝʤʳʝ 

ʥʘʜʟʝʤʥʦ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʦʠʩʢʘ, ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʢ ʩʝʪʷʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦ-

ʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʥʘʜʟʝʤʥʳʤ ʠʣʠ ʧʦʜʟʝʤʥʳʤ). ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʩʧʦʩʦʙʘʭ ʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ 

ʢʘʢ ʚ ʥʘʜʟʝʤʥʦʤ ʪʘʢ ʠ ʚ ʧʦʜʟʝʤʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ɼʣʷ ʧʦʜʟʝʤʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʫʞʝ ʠʤʝʶʱʠʝ ʤʝʩʪʦ ʚ ʨʷʜʝ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ʧʦʜʟʝʤʥʘʷ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʩʝʪʴ, ʩ ʚʳʚʝ-

ʜʝʥʥʦʡ ʥʘʨʫʞʫ ʢʦʣʦʥʢʦʡ, ʨʘʟʤʝʱʘʝʤʦʡ ʫ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠʣʠ ʫ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ). ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ (ʨʘʟʤʝʱʝʥʥʳʭ ʥʘʜʟʝʤʥʦ) ʧʦʢʘʟʘʣ ʠʭ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʭʦʣʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʟʦʥʘʭ. 

ɽʩʣʠ ʧʦ ʧʨʝʞʥʝʤʫ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʝʛʦ ʧʦʜʟʝʤʥʦʡ ʬʦʨʤʦʡ,  ʙʝʟ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʘʯʠ ʚʦʜʳ ʧʦ ʚʦʜʦʚʦʜʘʤ ʚ ʥʘʜʟʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ çʦʪʙʦʨʘ ʚʦʜʳè, ʪʦ ʙʫʜʫʪ ʪʘʢʞʝ ʤʝʜʣʝʥʥʦ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʚʩʝ ʚʦʟʤʦʞʥʳʤ ʩʭʝʤʘʤ çʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʝʡʩʪʚʫʶʱʠʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʦʜʟʝʤʥʳʭ ʧʦ-

ʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ ɻʆʉʊ ʈ 53961-2010 çʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ɻʠʜʨʘʥʪʳ ʧʦʞʘʨʥʳʝ ʧʦʜʟʝʤʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡè.    

ʅʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʝʪʠ ʚ ʧʦʜʟʝʤʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚʝʯʥʦ-ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʠʣʠ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʀʥʦʛʜʘ ʵʢʦʥʦʤʠʯʝʩʢʠ-ʵʬʬʝʢʪʠʚʥʝʝ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʣʦʞʠʪʴ ʥʘʜʟʝʤʥʳʭ ʩʧʦʩʦʙʦʤ ʚ ʤʘ-

ʣʳʭ ʧʦʩʝʣʢʘʭ ʠ ʩʘʜʦʚʳʭ ʪʦʚʘʨʠʱʝʩʪʚʘʭ. ɸ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʧʦ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʠ ʩʝʪʠ ʚʳʚʝʜʝʥʳ 

ʥʘʨʫʞʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʥʝʬʪʝʛʘʟʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʙʳʯʘ ʠ ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ 

ʠ ʛʘʟʘ). 

                                                 
39É ʉʚʝʪʫʰʝʥʢʦ ʉ. ɻ., 2020 
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ʇʨʦʙʣʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘè ʩʫʱʝʩʪʚʫʝʪ ʜʘʚʥʦ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʠʭ ʠʩʧʦʣʥʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʨʫʙʢʦʚ (ʧʦʞʘʨʥʳʭ ʛʦʣʦʚʦʢ), ʥʘʣʠ-

ʯʠʷ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ (ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʝ) ʠ ʪ.ʧ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘ ʩʝʪʠ 

ʥʘʨʫʞʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ ʚʤʝʩʪʦ ʧʦʜʟʝʤʥʳʭ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʳ ʫʟʣʳ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ (çʥʘʟʝʤʥʳʭ çʛʠʜʨʘʥʪʦʚè), ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʧʫʥʢʪʫ 6.16 

ɺʅʊʇ 03/170/567-87 çʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘè [1]. ɿʘ ʚʩʸ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʟʣʳ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, 

ʧʨʦʩʪʦʪʫ ʚ ʦʙʨʘʱʝʥʠʠ ʠ ʣʸʛʢʦʩʪʴ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʟʝʤʥʳʤʠ ʧʦʞʘʨʥʳʤʠ ʛʠʜʨʘʥʪʘʤʠ ʠʣʠ ʛʠʜ-

ʨʘʥʪʘʤʠ ɼʦʨʦʰʝʚʩʢʦʛʦ (ʅʦʨʠʣʴʩʢʦʛʦ ʪʠʧʘ). 

ʆʜʥʘʢʦ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ ʧʦ ʧʫʥʢʪʫ 6.16 ɺʅʊʇ 03/170/567-87 ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ, ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʜʟʝʤʥʳʭ ʛʠʜʨʘʥʪʦʚ (ʫʩʪʨʦʡʩʪʚ 

ʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʥʘʟʝʤʥʳʭ ʩʝʪʝʡ).  

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʜʣʷ ʪʫʰʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ ʯʣʝʥʘʤʠ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʜʨʫʞʠʥʳ ʦʪ (ɼʇɼ) ʦʙʲʝʢʪʘ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ 

ʥʘʜʟʝʤʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʙʦʝʚʦʤʫ ʨʘʟʚʸʨʪʳʚʘʥʠʶ ʧʦʞʘʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ-

ʤʠ ʠʣʠ ʯʣʝʥʘʤʠ ɼʇɼ, ʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʨʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʧʦʜʘʯʠ ʧʦʞʘʨʥʳʭ ʩʪʚʦʣʦʚ ʥʘ ʪʫʰʝ-

ʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ. ʇʨʠ ʵʪʦʤ ʥʘʜʟʝʤʥʳʝ ʧʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ ʥʝ ʪʨʝʙʫʶʪ ʦʩʦʙʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤʠ, ʢʘ-

ʢʦʚʳʝ, ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʦʜʟʝʤʥʳʤʠ ʧʦʞʘʨʥʳʤʠ ʛʠʜʨʘʥʪʘʤʠ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʯʠʱʘʪʴ 

ʢʦʣʦʜʮʳ ʦʪ ʩʥʝʛʘ ʠ ʛʨʷʟʠ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʧʦʞʘʨʥʫʶ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʲʝʢʪʳ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʅʊʇ 03/170/567-87 ʦʙʦʨʫʜʫʶʪʩʷ ʚʦʜʦʧʨʦʚʦʜʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʧʦʜʘ-

ʯʠ ʚʦʜʳ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

ɺ ʫʢʘʟʘʥʥʦʤ ʧʨʦʝʢʪʝ ɻʆʉʊ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʦʪʙʠʨʘʪʴ ʚʦʜʫ ʠʟ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ (ʣʠʥʠʡ) ʥʘʜʟʝʤʥʳʤʠ ʧʦʞʘʨʥʳʤʠ ʛʠʜʨʘʥʪʘʤʠ (ʬʘʢʪʠ-

ʯʝʩʢʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʢʦʣʦʥʢʘʤʠ), ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʥʘʜʟʝʤʥʳʭ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ ʥʘ ʥʘʟʝʤʥʳʭ ʚʦ-

ʜʦʧʨʦʚʦʜʥʳʭ ʣʠʥʠʷʭ ʧʦ ʧ. 8.7 çʉʇ 8.13130.2009. ʉʚʦʜ ʧʨʘʚʠʣ. ʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʀʩʪʦʯʥʠʢʠ 

ʥʘʨʫʞʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè[2]. 

ʀʟ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʦʪʨʘʟʠʪʴ ʚ ʧʨʦʝʢʪʝ ɻʆʉʊ:  

1. ʈʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʟʘʧʠʩʘʚ ççʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʠʜʨʘʥʪʳ ʠ 
ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʪʙʦʨʘ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘè. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʚ ʢʣʘʩʩʠ-

ʬʠʢʘʪʦʨʝ ʆʂʇ 485450 ð ɻʠʜʨʘʥʪʳ ʧʦʞʘʨʥʳʝ ʟʚʫʯʠʪ ʪʘʢ ç485451 ɻʠʜʨʘʥʪʳ ʧʦʞʘʨʥʳʝ ʧʦʜʟʝʤʥʳʝ ʠ 485452 ɻʠʜ-

ʨʘʥʪʳ ʧʦʞʘʨʥʳʝ ʥʘʜʟʝʤʥʳʝè. ʋʧʦʤʠʥʘʶʪʩʷ ʚ ʉʇ 8.13130 ʠ ʠʥʳʝ ʨʝʰʝʥʠʷ çʧ. 8.6 é ʚʤʝʩʪʦ ʛʠʜʨʘʥʪʦʚ ʜʦʧʫʩʢʘʝʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʪʦʷʢʠ ʜʠʘʤʝʪʨʦʤ 80 ʤʤ ʩ ʧʦʞʘʨʥʳʤʠ ʢʨʘʥʘʤʠ.è. ɺ ʉʇ 53.13330.2018 ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʛʠʜʨʘʥʪʳ 

çʧ. 8.5 ʅʘ ʥʘʨʫʞʥʳʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʯʝʨʝʟ ʢʘʞʜʳʝ 100 ʤ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʛʦʣʦʚʢʠ ʜʣʷ 

ʟʘʙʦʨʘ ʚʦʜʳ ʧʦʞʘʨʥʳʤʠ ʤʘʰʠʥʘʤʠè.  

2. ʈʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʢʘʢ ʠ ʧʦʜʟʝʤʥʳʝ ʧʨʠʩʦ-

ʝʜʠʥʝʥʳ ʢ ʚʦʜʦʧʨʦʚʦʜʫ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʩʪʘʚʢʠ) ʠ ʚʳʚʝʜʝʥʳ ʥʘʨʫʞʫ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʪʙʦʨʘ ʚʦʜʳ 

(ʅʘʧʨʠʤʝʨ: http://www.hawle.ru). ɺ ʧʦʩʣʝʜʥʝʡ ʨʝʜʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ ʧʦ 

ʧʨʦʝʢʪʫ ʉʇ 8.13130, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ ʟʚʫʯʠʪ ʪʘʢ ç3.9 ʧʦʞʘʨʥʳʡ ʛʠʜʨʘʥʪ: ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʪʙʦʨʘ 

ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘè.  
3. ɼʦʧʦʣʥʠʪʴ ɻʆʉʊ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘ-

ʮʠʶ (ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʦʪʙʦʨ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʧʦʜʘʯʠ 

ʚʦʜʳ ʚ ʨʫʢʘʚʥʳʝ ʣʠʥʠʠ): - ʯʠʩʣʦ ʠ ʜʠʘʤʝʪʨ ʧʘʪʨʫʙʢʦʚ DN (ʫʩʣʦʚʥʳʡ) ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʨʫʢʘʚʥʳʭ ʣʠʥʠʡ (ʧʨʠ ʠʭ 

ʥʘʣʠʯʠʠ). ɺʩʪʨʝʯʘʶʪʩʷ ʨʝʰʝʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʚʤʝʩʪʦ ʢʣʘʧʘʥʘ (ʚʥʫʪʨʠ ʛʠʜʨʘʥʪʘ) ï ʟʘʧʦʨʥʦʡ ʧʣʦʩʢʦʡ ʟʘʛʣʫʰʢʦʡ 

(ʧʨʠʚʦʜ ʨʘʟʤʝʱʝʥ ʩʙʦʢʫ). ʄʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʠʥʦʡ ʤʝʭʘʥʠʟʤ ʟʘʧʠʨʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʧʦʞʘʨʥʦʡ ʧʦʜʩʪʘʚʢʠ ʠ 

ʚʦʜʦʧʨʦʚʦʜʘ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʛʠʜʨʘʥʪʘ).   

4. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʨʝʰʝʥʠʷ ʧʦ ʠʟʥʦʩʫ ʢʚʘʜʨʘʪʘ ʰʪʘʥʛʠ (ʰʣʠʮʳ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʠ ʠʟʥʘʰʠʚʘʶʪʩʷ) ʧʨʠ ʯʘ-

ʩʪʦʤ ʠʭ ʦʪʢʨʳʚʘʥʠʠ ʂʇ ʠʣʠ ʩʧʝʮ ʢʣʶʯʦʤ, ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʛʦʚʦʨʠʪʴ ʪʚʝʨʜʦʩʪʴ ʠ ʤʘʪʝʨʠʘʣ ʢʘʢ ʰʪʘʥʛʠ ʪʘʢ ʠ ʰʪʦʢʘ.  

5. ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʚ ʩʝʚʝʨʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʪʘʢ ʠ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ.  

6. ʉʧʦʩʦʙʳ ʦʙʦʛʨʝʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʦʤʝ ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ɻʆʉʊ çʜʨʫʛʠʭ ʫʪʝʧʣʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʥʝ ʫʩʪʫʧʘʶʱʠʤʠ ʧʦʣʠʫʨʝʪʘʥʫè, ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʣʠ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚ ʠ 

ʧʨʦʯʝʝ, (ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ).  

7. ɼʦʙʘʚʠʪʴ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ ʰʧʠʥʜʝʣʴ ʇɻ ʧʘʜʘʝʪ ʚʥʠʟ ʠʟ-ʟʘ ʨʘʟʨʫ-

ʰʝʥʠʷ ʰʧʠʣʴʢʠ ʫʜʝʨʞʠʚʘʶʱʝʡ ʝʛʦ ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ. ɺʦʟʤʦʞʥʦ ʦʪʜʝʣʴʥʦ ʦʛʦʚʦʨʠʚ ʚ ʨʘʟʜʝʣʝ 5.5 

8. ʆʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʣʠʚʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʏʘʩʪʦ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʧʨʠʚʦʜʷʱʠʤ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ 

ʇɻ ʷʚʣʷʝʪʩʷ ʟʘʩʦʨʝʥʠʝ ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʩʢʦʨʦʩʪʴ ʦʧʦʨʦʞʥʝʥʠʷ ʇɻ. ʈʘʙʦʪʘ ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʪʘʢʞʝ ʚʣʠʷʝʪ ʠ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʢʦʣʦʜʮʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇɻ.  

https://classifikators.ru/okp/485451
https://classifikators.ru/okp/485452
https://classifikators.ru/okp/485452
http://www.hawle.ru/
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9. ʋʙʨʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʮʠʠ çʙʫʤʘʛʘè, çʷʱʠʢ ʧʦ ɻʆʉʊ 2991è, ʛʣʘʚʥʦʝ ʦʙʝʩʧʝʯʠʪʴ ʩʦ-

ʭʨʘʥʥʦʩʪʴ. ʋʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ  ʧʨʠ  ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ.   

10. ɺ ʧʨʦʝʢʪʝ ɻʆʉʊ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʣʦʜʮʘʤ ʧʦʜʟʝʤʥʳʭ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ. ʈʘʥʝʝ ʦʥʠ ʙʳʣʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʉʇ 8:13130 ʧ. 8.9.  

ʀʟ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ  ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ 

ʧ.6.16 ɺʅʊʇ 03/170/567-87 çʇʈʆʊʀɺʆʇʆɾɸʈʅʓɽ ʅʆʈʄʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ. ʆɹʒɽʂʊʆɺ ɿɸʇɸɼʅʆ-

ʉʀɹʀʈʉʂʆɻʆ ʅɽʌʊɽɻɸɿʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸè, ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʤʝʩʪʥʦʩʪʷʭ ʩʦ ʩʣʦʞʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ.  

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʥʘʟʝʤʥʳʭ ʛʠʜʨʘʥʪʦʚè, ʚʦʟʤʦʞʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ.  

2. ʅʦʨʤʘʪʠʚʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ çʥʘʟʝʤʥʳʭ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚè ʚ ʦʩʦʙʳʭ ʠʣʠ ʩʝʚʝʨʥʳʭ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  ʆʪʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʨʝʢʦʤʝʥʜʘʮʠʡ) ʚ ʉʚʦʜʘʭ ʧʨʘʚʠʣ, ʅʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ 

(ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ɸɻʇʉ ʄʏʉ, ɺʅʀʀʇʆ ʄʏʉ). 

3. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʦʜʦʙʥʳʭ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ (ʥʘʟʝʤʥʳʭ ʛʠʜʨʘʥʪʦʚ) ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦ-

ʚʦʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦ-

ʩʪʠ ʧʦ ɻʆʉʊ ʈ 12.3.047-98 çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè.  

4. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ ʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʨʘʟʤʝʱʘʝʤʦʛʦ ʚ ʫʢʨʳʪʠʠ (ʚʥʫʪʨʠ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʰʢʘʬʦʚ), ʪʘʢʠʭ ʢʘʢ: ʧʝʨʝʥʦʩʥʳʝ ʣʘʬʝʪʥʳʝ ʩʪʚʦʣʳ, ʪʝʧ-

ʣʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ, ʧʝʨʝʜʚʠʞʥʳʝ ʦʛʥʝʪʫʰʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚʥʫʪʨʠ ʫʢʨʳʪʠʡ ʥʘʟʝʤʥʳʭ 

ʫʟʣʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʪʝʧʣʦʟʘʱʠʪʥʳʤʠ ʵʢʨʘʥʘʤʠ (ʪʠʧʘ çʉʆɻɼɸè) ʠʣʠ ʠʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘ-

ʤʠ. 

5. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʦʨʤ [3] ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ  ʧʨʦʝʢʪʥʘʷ ʜʦʢʫ-

ʤʝʥʪʘʮʠʷ ʥʘ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʘ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʠʭ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ.  

6. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʜ ʧʨʘʚʠʣ ʉʇ 231.1311500.2015 çʆʙʫʩʪʨʦʡʩʪʚʦ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʚ ʧʫʥʢʪʝ 7.3.1 ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʨʘʩʧʦ-

ʣʦʞʝʥʠʶ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʦʩʪʘʚʠʚ ʪʨʝʙʦʚʘʥʠʝ ʢ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʦʣʴʢʦ ʚʥʫʪʨʠ. ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʥʘʭʦʜʷ-

ʱʘʷʩʷ ʩʥʘʨʫʞʠ ʛʠʜʨʘʥʪʘ ʧʝʨʝʤʝʨʟʘʝʪ (ʬʘʢʪʠʯʝʩʢʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʰʢʘʬʘ ʜʣʷ ʛʠʜʨʘʥʪʘ). 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʝʨʝʧʠʩʢʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ: 

-ʧʠʩʴʤʦ ʌɻʋ ɺʅʀʀʇʆ ʄɺɼ ʈʦʩʩʠʠ ʦʪ 18.04.2001 ˉ 43/2.1/1155 çʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʠʜʨʘʥʪʦʚ ʥʘ ʦʪʧʫʩʢʘʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤ ʚʦʜʦʚʦʜʘʤè; 

-ʧʠʩʴʤʦ ɻʋ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʗʅɸʆ ʦʪ 11.04.2005 ˉ 07-01-801 çʦ ʧʨʠʤʝʥʝʥʠʠ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚè, ʧʠʩʴʤʦ ɻʋ 

ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 19.10.2003  ˉ 18/4/2727 çʫʩʪʨʦʡʩʪʚʦ ʢʨʘʥʦʚ ʚʥʫʪʨʠ ʫʢʨʳʪʠʡè); 

-ʧʠʩʴʤʦ ɺʅʀʀʇʆ ʚ ʋɻʇʅ ɻʋ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʦʢʨʫʛʫ ʦʪ 19.09.2006 ʛʦʜʘ 

ˉ 43/3.5/1478ʬ. 

ɺ ʧʠʩʴʤʝ ɺʅʀʀʇʆ ˉ 43/3.5/1478ʬ ʚ ʋɻʇʅ ɻʋ ʄʏʉ ʈʦʩʩʠʠ ʦʪʤʝʯʘʣʦʩʴ ʯʪʦ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʥʘʟʝʤʥʦʛʦ ʫʟʣʘ ʥʘ 4 ʧʘʪʨʫʙʢʘ [4] ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢ-

ʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦ-

ʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ɻʆʉʊ ʈ 12.3.047-98. ʊʘʢʞʝ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʉʅʠʇ 2.04.02-84* ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʙʲ-

ʝʢʪʳ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʷ, ʢ ʧʦʞʘʨʦʪʫʰʝʥʠʶ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʣʩʷ 

ɺʅʊʇ 03/170/567-87. ʂʘʩʘʝʤʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʘʟʝʤʥʳʭ ʫʟʣʦʚ [5] ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʝʨʝʯʝʥʴ ʧʨʦ-

ʜʫʢʮʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝ ʩʦʜʝʨʞʠʪ ʧʦʥʷʪʠʷ çʥʘʟʝʤ-

ʥʳʡ ʧʦʞʘʨʥʳʡ ʛʠʜʨʘʥʪè.   
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ʀʅʊɽɻʈʀʈʆɺɸʅʅʓʁ ʈʋʏʅʆʁ ʆɻʅɽʊʋʐʀʊɽʃʔ. ʇʈʆɽʂʊ  ʄɸʂɽʊɸ ʆɻʅɽʊʋʐʀʊɽʃʗ 

ʉʆ ɺʉʊʈʆɽʅʅʓʄ ʇʆɾɸʈʅʓʄ ʀɿɺɽʑɸʊɽʃɽʄ, ʇɽʈɽɼɸʖʑʀʄ ʇʆ ʈɸɼʀʆʂɸʅɸʃʋ 

ʇʆɾɸʈʅʓɽ ʉʀɻʅɸʃʓ ɺ ʆɹʑʋʖ ʇʆɾɸʈʅʋʖ ʉʀʉʊɽʄʋ ɿɼɸʅʀʗ ʉ ʀʍ ɸʅɸʃʀɿʆʄ 
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INTEGRATED MANUAL FIRE EXTINGUISHER . DESIGN OF A FIRE EXTINGUISHER LAYOUT  

WITH A BUILT -IN FIRE DETECTOR THAT TRANSMITS FIRE SIGNALS VIA RADIO  TO THE  

GENERAL FIRE SYSTEM OF THE BUILDING WITH THEIR ANALYSIS USING A NEURAL NETWORK  

 

New ways of monitoring the fire situation inside buildings and new ways of detecting fire through placed fire ex-

tinguishers are described. Signal analysis is performed using a neural network. 

Key words:  fire extinguisher, neural network, fire detector 

 

 

ʀʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ ʯʪʦ ʙʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʦʛʥʝʪʫʰʠʪʝʣʴ, ʩʜʝʣʘʪʴ ʝʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʩʦ-

ʜʝʨʞʘʱʠʤ ʚʥʫʪʨʠ ʩʝʙʷ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʨʘʜʠʦʢʘʥʘʣʴʥʦʛʦ ʪʠʧʘ (ʪʝʧʣʦʚʦʡ ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ), 

ʩʝʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʤʝʱʝʥʠʷ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʚ ʟʜʘʥʠʠ ʧʦʟʚʦʣʠʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʠ ʠ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦ-

ʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʟʜʘʥʠʠ. 

ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʪʦʛʦ: 

1. ʉʥʘʙʜʠʪʴ ʦʛʥʝʪʫʰʠʪʝʣʴ ʤʦʱʥʳʤ ʩʚʝʪʦʜʠʦʜʦʤ ʢʨʘʩʥʦʛʦ(ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ) ʮʚʝʪʘ ʠ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʯʪʦ ʙʳ 

ʚ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ ʦʥ ʚʢʣʶʯʘʣʩʷ ʠ ʦʙʦʟʥʘʯʘʣ ʝʛʦ(ʦʛʥʝʪʫʰʠʪʝʣʷ) ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʘʢ ʞʝ ʙʳʣ ʙʦʣʝʝ 

ʟʘʤʝʪʝʥ ʚ ʟʘʜʳʤʣʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ.  

2. ʉʥʘʙʜʠʪʴ ʦʛʥʝʪʫʰʠʪʝʣʴ ʜʘʪʯʠʢʦʤ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʭʦʞʜʝʥʠʷ ʦʛʥʝʪʫʰʠʪʝʣʷ ʚ ʧʦʜʩʪʘʚʢʝ ʠ ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʚʩʝʭ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʚ ʟʜʘʥʠʠ ʵʪʦ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʝʝ ʫʩʪʘʥʦʚʠʪʴ ʣʦʢʘʮʠʶ ʧʦʞʘʨʘ ʠ ʦʪ-

ʩʣʝʞʠʚʘʪʴ ʢʘʢʠʝ ʦʛʥʝʪʫʰʠʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʚʳʚʝʜʝʥʳ ʚ ʨʝʤʦʥʪ (ʦʪʩʫʪʩʪʚʫʶʪ).  

3. ʉʥʘʙʜʠʪʴ ʦʛʥʝʪʫʰʠʪʝʣʴ ʜʘʪʯʠʢʦʤ, ʢʦʪʦʨʳʡ ʫʣʘʚʣʠʚʘʝʪ ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʘ ʠ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ 

ʩ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʚ ʦʙʱʫʶ ʥʝʡʨʦʩʝʪʴ (ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʢʨʫʛ ʦʛʥʝʪʫʰʠʪʝʣʷ ʠ ʠʥʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘ-

ʨʘ), ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʧʦ ʢʘʥʘʣʫ ʯʝʨʝʟ ʨʘʟʲʝʤ ʤʘʥʦʤʝʪʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʛʥʝʪʫʰʠʪʝʣʴ ʩʪʘʥʝʪ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʥʦ ʪʘʢʞʝ ʠ ʩʨʝʜʩʪʚʦʤ ʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʟʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʥʳʭ ʩʦʙʳʪʠʷʭ ʩ ʘʥʘʣʠʟʦʤ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʩʝʪʠ.  

ɺ ʟʘʜʘʯʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫ-

ʨʳ, ʩʦʩʪʦʷʥʠʷ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʠ ʪ.ʜ.) ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʷʭ. ʅʘ ʩʪʘʜʠʠ 

ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʤʘʩʩʠʚʳ ʦʙʫʯʘʝʤʳʭ ʜʘʥʥʳʭ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ, ʚʳʙʠʨʘʝʪʩʷ ʩʝʪʴ ʩʧʦʩʦʙ-

ʥʘʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʙʲʝʤ ʦʙʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ. 

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ 1%. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʚʠʜʘ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪ-

ʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʨʝʚʳʰʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʩʨʘʙʦʪʘʚʰʠʭ 

ʜʘʪʯʠʢʦʚ ʬʦʨʤʠʨʫʝʪ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʠ ʚʳʚʦʜʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʷʭ. ʊʘʢ ʢʘʢ ʚʩʝ ʜʘʪʯʠʢʠ 

ʟʘʚʷʟʘʥʳ ʚ ʝʜʠʥʫʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʙʱʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʧʝʨʝʜʘʚʘʪʴ ʝʝ ʥʘ 

ʩʭʝʤʫ ʟʜʘʥʠʷ (ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʠ ʇʕɺʄ). ʇʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʜʠʦʜʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʩʨʘʟʫ ʫʚʠʜʝʪʴ ʛʜʝ 

ʝʩʪʴ ʜʦʩʪʫʧʥʳʡ ʦʛʥʝʪʫʰʠʪʝʣʴ ʠ ʛʜʝ ʦʥ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʰʪʘʪʥʦʤ ʤʝʩʪʝ,  ʪʦʛʜʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʣʶʜʠ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʧʦʤʦʱʠ.  

  

                                                 
40É ʉʚʝʪʫʰʝʥʢʦ ʉ. ɻ., ɸʥʪʠʧʢʠʥ ʀ. ʉ., ʂʫʣʘʢʦʚ ʇ. ʇ., 2020 
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ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʪʘʢʦʚ: ʧʦʞʘʨ ï ʦʙʥʘ-

ʨʫʞʝʥʠʝ ʦʪ ʠʟʚʝʱʘʪʝʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʢʦʨʧʫʩ ʦʛʥʝ-

ʪʫʰʠʪʝʣʷ, ʧʝʨʩʦʥʘʣ ʦʙʲʝʢʪʘ ʜʚʠʛʘʝʪʩʷ ʢ ʙʣʠʞʘʡ-

ʰʝʤʫ (ʩʨʘʙʦʪʘʚʰʝʤʫ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʦʛʥʝʪʫʰʠʪʝ-

ʣʶ), ʢʦʪʦʨʳʡ ʧʦʜʩʚʝʯʝʥ ʘʚʘʨʠʡʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʦʩʚʷʱʝʥʠʷ, ʙʝʨʝʪ ʝʛʦ ʠ ʠʩʧʦʣʴʟʫʝʪ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, 

ʚ ʵʪʦ ʚʨʝʤʷ ʙʣʠʞʘʡʰʠʡ ʧʦʞʘʨʥʳʡ ʰʢʘʬʯʠʢ (ʧʨʠ-

ʥʷʚʰʠʡ ʩʠʛʥʘʣ ʦʪ ʩʨʘʙʦʪʘʚʰʝʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʦʛʥʝʪʫʰʠʪʝʣʷ) ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʦ ʩʣʫʯʠʚʰʝʤʩʷ 

ʧʦʞʘʨʝ ʠ ʚʢʣʶʯʘʝʪ  ʧʦʜʩʚʝʪʢʫ ʥʘ ʙʣʠʞʘʡʰʠʭ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʰʢʘʬʯʠʢʘʭ (ʯʪʦʙʳ ʧʝʨʩʦʥʘʣ 

ʦʙʲʝʢʪʘ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣ ʠʭ ʜʣʷ ʪʫ-

ʰʝʥʠʷ ʚʦʜʦʡ ʠʟ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʣ 

ʩʨʝʜʩʪʚʘ ʉʀɿ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʤʝʱʘʝʤʳʝ ʚʥʫʪʨʠ 

ʧʦʞʘʨʥʳʭ ʰʢʘʬʯʠʢʦʚ).   

 

  
 

ʈʠʩʫʥʦʢ. ʆʛʥʝʪʫʰʠʪʝʣʴ ʚ ʨʘʟʨʝʟʝ,  ʩ ʢʦʥʮʝʧʪ ʨʝʰʝʥʠʷʤʠ 
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ʌɻɹʆʋ ɺʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭè 
2
ʆʆʆ çɸʉʆè 

 

ʇʃɸʂɸʊ ʊʈɽɹʆɺɸʅʀʗ ʇʈɸɺʀʃ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆɻʆ ʈɽɾʀʄɸ  

çXXI. ʆɹʒɽʂʊʓ ʈɽʃʀɻʀʆɿʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗè 

 

ʆʧʠʩʘʥʠʝ ʧʣʘʢʘʪʘ ʧʦʩʪʨʦʝʥʦ ʥʘ ʚʥʦʚʴ ʚʳʰʝʜʰʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟʣʦʞʝʥʥʳʭ ʚ ʇʨʘ-

ʚʠʣʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.09.2020 ˉ 1479 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘ-

ʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ". ɺʠʟʫʘʣʴʥʳʝ ʩʚʷʟʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʳʝ, ʟʥʘʯʠ-

ʤʳʝ ʩʚʷʟʠ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʩʚʷʟʠ, ʥʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʮʠʬʨ (ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ  ʨʘʩʩʪʦʷʥʠʷʭ),  ʧʦʢʘʟʳ-

ʚʘʶʪ, ʛʜʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʣʘʤʷ, ʩʚʝʯʠ, ʭʨʘʤ, ʧʨʠʭʦʞʘʥʝ. 

 

S. G. Svetushenko, A. I. Konovalova, A. D. Eropova, I. A. Toropova 

 

POSTER REQUIREMENTS OF FIRE SAFETY REGULATIONS  çXXI. RELIGIOUS SITESè 

 

The description of the poster is based on the newly released fire safety requirements set out in the Fire safety regu-

lations. Decree of the Government of the Russian Federation of 16.09.20 ˉ 1479  Visual links clearly show important, 

significant links and secondary links, non-repeating values of numbers (in fire protection distances), and show where there 

are opportunities to optimize fire protection requirements. 

Key words:    fire safety requirements, flames, candles, Church, parishioners. 

 

 

ʇʣʘʢʘʪ ʪʨʝʙʦʚʘʥʠʷ ʇʨʘʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ çXXI. ʆʙʲʝʢʪʳ ʨʝʣʠʛʠʦʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè - ʚʳʧʦʣ-

ʥʝʥ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʫʯʝʙʥʳʭ ʠʣʠ ʠʥʳʭ ʮʝʣʷʭ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʜʝʨʞʘʱʝʛʦ ʦʩʥʦʚʥʳʝ ʧʦ-

ʣʦʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪʘʤ.  

  

                                                 
41É ʉʚʝʪʫʰʝʥʢʦ ʉ. ɻ., ʂʦʥʦʚʘʣʦʚʘ ɸ. ʀ., ɽʨʦʧʦʚʘ ɸ. ɼ., ʊʦʨʦʧʦʚʘ ʀ. ɸ., 2020 
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ʅʘ ʧʣʘʢʘʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʸʥʥʳʝ ʭʨʘʤʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʟʨʝʟʝ ʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʇʨʘʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ.  

 

 

 

 

ɺʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ (ʬʠʛʫʨʦʢ) ʩʪʘʪʝʡ ʠʟ ʇʨʘʚʠʣ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ, ʥʘʧʨʠʤʝʨ ʘʙʟʘʮ ʩʪʘʪʴʠ 421 çɿʘʧʘʩ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ ʚ ʤʦʣʝʣʴʥʦʤ ʟʘʣʝ ʜʦʣʞʝʥ ʙʳʪʴ ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ, ʥʦ ʥʝ ʙʦʣʝʝ: 20 ʣʠʪʨʦʚ - ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʩ ʦʪʜʝʣʢʦʡ ʠʟ ʥʝʛʦ-

ʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ; 5 ʣʠʪʨʦʚ - ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ.è - ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʬʦʨʤʝ ʢʘʥʠʩʪʨ ʩ ʪʦʧʣʠʚʦʤ (ʥʘ ʧʣʘʢʘʪʝ). 

ɺ ʮʝʥʪʨʝ ʧʣʘʢʘʪʘ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ ʟʘʞʠʛʘʥʠʷ (ʧʣʘʤʷ, ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, ʢʦʩʪʝʨ, ʠʩʢʨʳ) ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʞʠʛʘʥʠʷ ʛʦʨʶʯʠʭ ʧʨʝʜʤʝʪʦʚ ʚ ʭʨʘʤʝ, ʦʪ ʥʝʛʦ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝ-

ʪʦʚ. ʄʝʙʝʣʠ ʠ ʠʥʪʝʨʴʝʨʘ.  

ɺʠʟʫʘʣʴʥʳʝ ʩʚʷʟʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʳʝ, ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʩʚʷʟʠ, ʥʝ ʧʦʚʪʦʨʷʶ-

ʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʮʠʬʨ (ʚ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʧʨʝʜʤʝʪʘʤʠ),  ʧʦʢʘʟʳʚʘʶʪ, ʛʜʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʨʘʙʦʪʢʝ ʝʜʠʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʜʦ ʦʜʥʦʨʦʜʥʳʭ ʛʦʨʶʯʠʭ 

ʧʨʝʜʤʝʪʦʚ  ʠ ʤʘʪʝʨʠʘʣʦʚ (ʦʪ ʩʚʝʯʠ, ʣʘʜʘʥʘ, ʧʝʯʠ, ʧʝʯʥʦʡ ʪʨʫʙʳ ʠ ʪ.ʧ.).  

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʡ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠ-

ʘʣʦʚ, ʧʨʝʩʣʝʜʫʝʤ ʮʝʣʴ ʧʦʢʘʟʘʪʴ ʚ ʣʝʛʢʦ-ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʜʥʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪ ʜʨʫʛʠʭ (ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʯʥʦʤʫ ʦʪʦʧʣʝʥʠʶ ʠʟ ʩʪʘʪʴʠ 83 ʠ ʩʪʘʪʴʠ 426 ʷʚʥʦ ʥʘʭʦʜʷʪʩʷ  ʚ ʧʨʦ-

ʪʠʚʦʨʝʯʠʠ ʧʦ ʫʢʘʟʘʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ ʚ 1,25 ʤ ʚ ʩʪʘʪʴʝ 83 ʠ 1,5 ʚ ʩʪʘʪʴʝ 426). ʂʨʦʤʝ ʵʪʦʛʦ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ 

ʧʦʢʘʟʳʚʘʝʪ ʠ ʨʷʜ ʦʰʠʙʦʢ ʚ ʩʪ. 426 (çʚʳʪʷʞʝʢ ʧʝʯʝʡè - ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʠʤʝʣʦʩʴ ʚʚʠʜʫ çʜʳʤʦʭʦʜʳ (ʪʨʫʙʳ)  ʧʝ-

ʯʝʡè (ʚ ʩʪ. 77). ʊʘʢʞʝ ʟʘʤʝʯʝʥʦ ʥʝ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ çʦʪ ʦʙʨʘʪʥʦʛʦè - ʚ ʩʪ. 427 

ç427. ʂʨʝʧʣʝʥʠʝ ʢ ʧʦʣʫ ʢʦʚʨʦʚ ʠ ʢʦʚʨʦʚʳʭ ʜʦʨʦʞʝʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʙʦʛʦʩʣʫʞʝʥʠʡ, ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴè ʠ ʪʘʢʦʡ ʞʝ ʪʝʢʩʪ ʚ ʩʪ. 31. çʂʦʚʨʳ, ʢʦʚʨʦʚʳʝ ʜʦʨʦʞʢʠ, ʫʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʧʫʪʷʭ ʵʚʘʢʫʘʮʠʠ ʧʦʚʝʨʭ 

ʧʦʢʨʳʪʠʡ ʧʦʣʦʚ ʠ ʚ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʨʦʭʦʜʘʭ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ, ʜʦʣʞʥʳ ʥʘʜʝʞʥʦ ʢʨʝʧʠʪʴʩʷ ʢ ʧʦʣʫ.è (ʨʘʟʣʠʯʠʝ 

ʚ ʪʦʤ ʩʤʳʩʣʝ ʯʪʦ çʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴè  çʠʩʧʦʣʴʟʫʝʤʳʭ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʙʦʛʦʩʣʫʞʝʥʠʡè, ʟʜʝʩʴ ʥʝ-

ʩʢʦʣʴʢʦ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʧʦʩʣʝ ʙʦʛʦʩʣʫʞʝʥʠʷ ʠʭ ʦʩʪʘʚʣʷʶʪ ʥʘ ʧʦʣʫ ʢʘʢ ʧʨʘʚʠʣʦ ʥʘʜʦʣʛʦ ʠ ʪʦ ʯʪʦ ʜʦʧʫʩʢʘʝʪʩʷ ï ʨʘʟ-

ʨʝʰʘʝʪ ʥʘʨʫʰʘʪʴ ʩʪʘʪʴʶ 31 (ʚ ʪʘʢʠʭ ʩʣʫʯʘʷ ʦʙʳʯʥʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʫʢʘʟʘʥʦ çɼʦʧʫʩʢʘʝʪʩʷ ʥʝ ʢʨʝʧʠʪʴ  

ʢ ʧʦʣʫ ʢʦʚʨʳ ʠ ʢʦʚʨʦʚʳʝ ʜʦʨʦʞʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʙʦʛʦʩʣʫʞʝʥʠʡè (ʝʩʣʠ ʵʪʦ ʥʘʧʠʩʘʥʦ 

ʥʘʧʨʠʤʝʨ ʜʣʷ ʤʦʣʝʣʴʥʳʭ ʢʦʚʨʠʢʦʚ ʠ ʜʨ. ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʪʫʘʮʠʡ ʘ ʥʝ ʜʣʷ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ).  

ʊʘʢʞʝ ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʪʝʢʩʪʘ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʩʣʦʚʘ ʦʰʠʙʢʠ ʚ ʩʪ. 428 çɼʦʧʫʩʢʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ 

ʩʚʝʞʝʡ ʪʨʘʚʳ ʧʦ ʧʣʦʱʘʜʠ ʤʦʣʝʣʴʥʦʛʦ ʟʘʣʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ʩʫʪʢʠ ʩ ʜʘʣʴʥʝʡʰʝʡ ʟʘʤʝʥʦʡ.è. ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʩʫ-

ʭʦʡ ʠʣʠ ʚʣʘʞʥʦʡ ʛʦʨʶʯʝʡ ʤʘʩʩʝ (ʪʨʘʚʘ), ʚ ʪʝʢʩʪʝ ʩʣʝʜʦʚʘʣʦ ʟʘʧʠʩʘʪʴ ʦ ʩʝʥʝ, ʩʦʣʦʤʝ ʠʣʠ ʩʚʝʞʝʩʢʦʰʝʥʥʦʡ ʪʨʘʚʝ ʠʣʠ 

ʚʦʚʩʝ ʫʢʘʟʘʚ, ʯʪʦ ʪʨʘʚʘ ʜʦʣʞʥʘ ʙʳʪʴ, ʩʤʦʯʝʥʘ ʚʦʜʦʡ, ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʝʡ ʙʦʣʴʰʫʶ ʚʣʘʞʥʦʩʪʴ (ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʙʳʩʪʨʦʝ ʟʘʛʦʨʘʥʠʝ ʦʪ ʩʝʥʘ).   



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 
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ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʣʘʛʘʝʤ ʚʦʟʤʦʞʥʳʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʩʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʥʘ ʧʦʠʩʢ ʦʧʨʝʜʝʣʥʥʳʭ ʩʣʦʚ ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, ʠʩʢʨʳ, ʧʣʘʤʷ, ʧʝʯʠ, ʜʳʤʦʚʝ ʪʨʫʙʳ, ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʢʠ, 

ʩʪʝʣʣʘʞʠ  ʠ ʪ.ʧ.) ʩ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʢ ʦʙʱʝʤʫ ʧʦʥʷʪʠʶ - ʠʩʪʦʯʥʠʢ ʟʘʞʠʛʘʥʠʷ, ʧʝʯʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʢʦʞʫʭ ʧʝʯʠ, 

ʨʘʟʜʝʣʢʘ, ʦʪʩʪʫʧʢʘ, ʧʦʞʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʜʨ. ʦʙʱʝʧʨʠʥʷʪʠʝ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

 

 

ʋɼʂ 614.843 
ʉʚʝʪʫʰʝʥʢʦ ʉ. ɻ., ʉʢʦʨʦʭʦʜʦʚ ɽ. ʆ., ʆʧʘʨʠʥ ɸ. ɽ. ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʰʢʘʬʯʠʢ ʜʣʷ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ. ʇʨʦʝʢʪ ʤʘʢʝʪʘ ʧʦʞʘʨʥʦʛʦ ʰʢʘʬʯʠʢʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʚʠʜʝʦʘʥʘʣʠʟʦʤ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ, ʨʘʟʤʝʱʘʝʤʳʤʠ ʚʥʫʪʨʠ ʩʨʝʜʩʪʚʘʤʠ ʩʧʘʩʝʥʠʷ ʠ ʪʫʰʝʥʠʷ, ʧʝʨʝʜʘʶʱʠʤ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʧʦʞʘʨʥʳʝ ʩʠʛʥʘʣʳ ʚ ʦʙʱʫʶ ʧʦʞʘʨʥʫʶ ʩʠʩʪʝʤʫ ʟʜʘʥʠʷ ʩ ʠʭ ʘʥʘʣʠʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʠ 

 

ʉ. ɻ. ʉʚʝʪʫʰʝʥʢʦ
1,2
, ɽ. ʆ. ʉʢʦʨʦʭʦʜʦʚ

1
, ɸ. ɽ. ʆʧʘʨʠʥ
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1
ʌɻɹʆʋ ɺʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭè 
2
ʆʆʆ çɸʉʆè 

 

ʀʅʊɽɻʈɸʃʔʅʓʁ ʇʆɾɸʈʅʓʁ ʐʂɸʌʏʀʂ ɼʃʗ ʇʆɾɸʈʅʓʍ ʂʈɸʅʆɺ.  

ʇʈʆɽʂʊ ʄɸʂɽʊɸ ʇʆɾɸʈʅʆɻʆ ʐʂɸʌʏʀʂɸ ʉʆ ɺʉʊʈʆɽʅʅʓʄ ɺʀɼɽʆɸʅɸʃʀɿʆʄ 

ʆʂʈʋɾɸʖʑɽʁ ʆɹʉʊɸʅʆɺʂʀ, ʈɸɿʄɽʑɸɽʄʓʄʀ ɺʅʋʊʈʀ ʉʈɽɼʉʊɺɸʄʀ ʉʇɸʉɽʅʀʗ 

ʀ ʊʋʐɽʅʀʗ, ʇɽʈɽɼɸʖʑʀʄ ʇʆ ʈɸɼʀʆʂɸʅɸʃʋ ʇʆɾɸʈʅʓɽ ʉʀɻʅɸʃʓ 

ɺ ʆɹʑʋʖ ʇʆɾɸʈʅʋʖ ʉʀʉʊɽʄʋ ɿɼɸʅʀʗ ʉ ʀʍ ɸʅɸʃʀɿʆʄ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʅɽʁʈʆʉɽʊʀ 

 

ʆʧʠʩʘʥʳ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʞʘʨʘ ʯʝʨʝʟ ʨʘʟʤʝʱʘʝʤʳʝ ʚʠʜʝʦʢʘʤʝʨʳ ʚʥʫʪʨʠ ʧʦʞʘʨʥʳʭ ʰʢʘʬʯʠʢʦʚ. ʇʦʞʘʨʥʳʝ ʰʢʘʬʯʠʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ 

ʙʣʠʞʘʡʰʠʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʦʛʥʝʪʫʰʠʪʝʣʷʤʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ. ɸʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʨʦʩʝʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʳʡ ʰʢʘʬʯʠʢ, ʦʛʥʝʪʫʰʠʪʝʣʴ, ʥʝʡʨʦʩʝʪʴ, ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ. 

 

S. G . Svetushenko, E. O. Skorokhodov, A. E. Oparin 

 

INTEGRATED FIRE CABINETS FOR FIRE HYDRANTS . DESIGN OF A FIRE LOCKER LAYOUT  

WITH BUILT -IN VIDEO ANALYSIS OF THE ENVIRONMENT, RESCUE AND EXTINGUISHING  

EQUIPMENT PLACED INSIDE, TRANSMITTING FIRE SI GNALS VIA RADIO CHANNEL TO THE  

GENERAL FIRE SYSTEM OF THE BUILDING WITH THEIR ANALYSIS USING A NEURAL NETWORK  

 

New ways to monitor the fire situation inside buildings and new ways to detect fire through video cameras placed 

inside fire lockers are described. Fire lockers are connected to the nearest integrated fire extinguishers via a radio channel. 

Signal analysis is performed using a neural network. 

Key words:   fire locker, fire extinguisher, neural network, rescue equipment. 

 

 

ʇʨʦʝʢʪ ʄʘʢʝʪʘ  ʧʦʞʘʨʥʦʛʦ ʰʢʘʬʯʠʢʘ (ʐʇʂ) ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʚʠʜʝʦʘʥʘʣʠʟʦʤ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʧʘʩʝʥʠʷ, ʩʨʝʜʩʪʚʘʤʠ ʉʀɿ, ʠʩʪʦʯʥʠʢʦʤ ʘʚʘʨʠʡʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʐʇʂ ʦʙʲʝʜʝʥ ʚ ʦʜʥʫ 

ʨʘʜʠʦʢʘʥʘʣʴʥʫʶ ʩʝʪʴ ʩ ʥʦʚʳʤ ʪʠʧʦʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʛʥʝʪʫʰʠʪʝʣʷ, ʧʝʨʝʜʘʶʱʠʤ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʧʦʞʘʨʥʳʝ ʩʠʛʥʘ-

ʣʳ ʚ ʦʙʱʫʶ ʧʦʞʘʨʥʫʶ ʩʠʩʪʝʤʫ ʟʜʘʥʠʷ ʩ ʠʭ ʘʥʘʣʠʟʦʤ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʠ. 

ʀʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʧʦʞʘʨʥʳʝ ʰʢʘʬʯʠʢʠ ʜʣʷ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ, ʩʜʝʣʘʪʴ ʝʛʦ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʩʦʜʝʨʞʘʱʠʤ ʚʥʫʪʨʠ ʩʝʙʷ ʧʨʠʙʦʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʨʘʜʠʦʢʘʥʘʣʴ-

ʥʦʛʦ ʪʠʧʘ (ʪʝʧʣʦʚʦʡ ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ), ʩʝʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʞʘʨʥʳʭ ʰʢʘʬʯʠʢʦʚ ʧʦʟʚʦ-

ʣʷʶʪ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʙʣʠʞʘʡʰʠʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʦʛʥʝʪʫʰʠʪʝʣʝʡ.  

ʏʪʦ ʧʦʟʚʦʣʠʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʛʥʝʪʫʰʠʪʝʣʝʡ  ʠ ʇʂ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʠ ʠ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʟʜʘʥʠʠ. ʉʨʝʜʩʪʚʘ 

ʩʧʘʩʝʥʠʷ ʨʘʟʤʝʱʝʥʥʳʝ ʚʥʫʪʨʠ ʧʦʞʘʨʥʦʛʦ ʰʢʘʬʯʠʢʘ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʷʪʴ ʠʭ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ (ʝʩʪʴ ʧʦʜʩʚʝʪʢʘ ʤʝ-

ʩʪʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʩʝʨʝʥʘ ʧʦʟʚʦʣʷʶʱʘʷ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʨʘʟʤʝʱʝʥʠʷ, ʚʥʫʪʨʠ ʥʘʭʦʜʠʪʴʩʷ ʦʛʥʝʪʫʰʠʪʝʣʴ 

ʟʘʙʨʘʩʳʚʘʝʤʦʛʦ ʪʠʧʘ). 

ɺ ʟʘʜʘʯʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʦʩʪʦʷʥʠʷ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʠ ʪ.ʜ.) ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʷʭ. ʅʘ ʩʪʘʜʠʠ ʩʦʟʜʘ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʤʘʩʩʠʚʳ ʦʙʫʯʘʝʤʳʭ ʜʘʥʥʳʭ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ, ʚʳʙʠʨʘʝʪʩʷ ʩʝʪʴ ʩʧʦʩʦʙʥʘʷ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʙʲʝʤ ʦʙʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʛʥʘʣʦʚ. ʉ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ 1%. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʚʠʜʘ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʨʝʚʳʰʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʩʨʘʙʦʪʘʚʰʠʭ ʜʘʪʯʠ-

                                                 
42É ʉʚʝʪʫʰʝʥʢʦ ʉ. ɻ., ʉʢʦʨʦʭʦʜʦʚ ɽ. ʆ., ʆʧʘʨʠʥ ɸ. ɽ., 2020 
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ʢʦʚ ʬʦʨʤʠʨʫʝʪ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʠ ʚʳʚʦʜʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʷʭ. ʊʘʢ ʢʘʢ ʚʩʝ ʜʘʪʯʠʢʠ ʟʘʚʷʟʘ-

ʥʳ ʚ ʝʜʠʥʫʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ.   

 

   
 

ʈʠʩʫʥʦʢ. ʇʦʞʘʨʥʳʡ ʰʢʘʬʯʠʢ,  ʩ ʢʦʥʮʝʧʪ ʨʝʰʝʥʠʷʤʠ 

 

 

ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʪʘʢʦʚ: ʧʦʞʘʨ ï ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʞʘʨʘ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʦʪ ʚʠʜʝʦʘʥʘʣʠʟʘ, ʧʝʨ-

ʩʦʥʘʣ ʦʙʲʝʢʪʘ ʜʚʠʛʘʝʪʩʷ ʢ ʙʣʠʞʘʡʰʝʤʫ ʧʦʞʘʨʥʦʤʫ ʰʢʘʬʯʠʢʫ (ʦʥ ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ, ʠʟʜʘʝʪ ʩʠʨʝʥʫ) ʠʣʠ ʙʣʠʞʘʡʰʝ-

ʤʫ ʩʨʘʙʦʪʘʚʰʝʤʫ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʦʛʥʝʪʫʰʠʪʝʣʶ, ʢʦʪʦʨʳʡ ʧʦʜʩʚʝʯʝʥ ʘʚʘʨʠʡʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʩʚʷʱʝʥʠʷ, ʙʝʨʝʪ ʝʛʦ 

ʠ ʠʩʧʦʣʴʟʫʝʪ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʚ ʵʪʦ ʚʨʝʤʷ ʙʣʠʞʘʡʰʠʡ ʧʦʞʘʨʥʳʡ ʰʢʘʬʯʠʢ (ʧʨʠʥʷʚʰʠʡ ʩʠʛʥʘʣ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʨʘ-

ʙʦʪʘʚʰʝʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʛʥʝʪʫʰʠʪʝʣʷ) ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʦ ʩʣʫʯʠʚʰʝʤʩʷ ʧʦʞʘʨʝ ʠ ʚʢʣʶʯʘʝʪ  ʧʦʜʩʚʝʪʢʫ ʥʘ ʙʣʠ-

ʞʘʡʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʰʢʘʬʯʠʢʘʭ (ʯʪʦʙʳ ʧʝʨʩʦʥʘʣ ʦʙʲʝʢʪʘ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣ ʠʭ ʜʣʷ ʪʫʰʝ-

ʥʠʷ ʚʦʜʦʡ ʠʟ ʧʦʞʘʨʥʳʭ ʢʨʘʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʣ ʩʨʝʜʩʪʚʘ ʉʀɿ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʤʝʱʘʝʤʳʝ ʚʥʫʪʨʠ ʧʦʞʘʨʥʳʭ ʰʢʘʬ-

ʯʠʢʦʚ).    
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1
ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

2
ʌɻɹʆʋɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈɸɿʈɸɹʆʊʂɸ ʀʄʄʀʊɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʆɻʆ ʊʈɸʅʉʌʆʈɸʊʆʈɸ 

ɺ ʉʆʉʊɸɺɽ ʎʀʌʈʆɺʆɻʆ ɼɺʆʁʅʀʂɸ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ 

ɼʃʗ ʋʄɽʅʔʐɽʅʀʗ ʇʆɾɸʈʆʆʇɸʉʅʆʉʊʀ ʕʅɽʈɻʆʉʀʉʊɽʄ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʨʘʙʦʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʪʦʯʥʦʩʪʴ 95 % ʠ ʚʳʰʝ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʙʲʝʢʪʘ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʘʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʵʥʝʨ-

ʛʦʩʠʩʪʝʤ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴ-

ʝʚ ʚʩʝʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʩʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 
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DEVELOPMENT OF AN IMMITATION MODEL OF THE DISTRIBUTION TRANSFORATOR  AS A DIGITAL 

TWIN OF THE  ELECTRIC NETWORK TO REDUCE THE FIRE HAZARD OF POWER SYSTEMS  

 

This article discusses the technology for creating digital twins that allow simulating the operation of technical sys-

tems with an accuracy of 95% and higher. The model allows you to simulate the operation of an object in real time. This 

allows predicting emergency modes in order to reduce the fire hazard of power systems. The object of research of the arti-

cle is a power transformer, which is one of the main links of all electrical networks. 
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ʆʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʠ-

ʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ 

ʥʘ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʣʝʞʘʪ 3D-ʤʦʜʝʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʫʯʝ-

ʪʦʤ ʩʥʦʞʝʩʪʚʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ), ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʆʜ-

ʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʜʦʨʦʛʦʚʠʟʥʳ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʫʧʥʳʤʠ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ ʩʬʝʨʳ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʢʦʥʢʨʝʪʥʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡ-

ʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩ ʪʦʯʥʦʩʪʴʶ 95% ʠ ʚʳʰʝ.  

ʉʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʩʝʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʩʘʤʳʡ 

ʦʧʘʩʥʳʡ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʵʣʝʤʝʥʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʚʦʟʛʦʨʘʥʠʷ ʧʨʝʜʲʷʚ-

ʣʷʶʪʩʷ ʢ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤ ʧʝʨʝʜ ʢʦʥʝʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ. ʂ ʪʦʤʫ ʞʝ ʵʪʦʪ ʚʠʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʠʥʦʡ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʘʥʥʦʝ ʧʦʣʝ ʜʦʣʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ 

ʚ 3D-ʧʦʩʪʘʥʦʚʢʝ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʨʘʩʯʝʪʘ ʠ ʜʦʨʦʛʦʚʠʟʥʦʡ ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [5] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚʦʤ ʣʶʙʦʡ ʤʦ-

ʜʝʣʠ ʷʚʣʷʝʪʩʷ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ, ʜʦʩʪʠʛʘʝʤʘʷ ʧʫʪʝʤ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʠʥʦʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʘ ʜʘʥʥʦʝ ʧʦʣʝ ʜʦʣʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʚ 3D-ʧʦʩʪʘʥʦʚʢʝ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʨʘʩʯʝʪʘ ʠ ʜʦʨʦʛʦ-

ʚʠʟʥʦʡ ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [5] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚʦʤ ʣʶʙʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ, ʜʦʩʪʠʛʘʝʤʘʷ ʧʫʪʝʤ ʘʙʩʪʨʘʛʠ-

ʨʦʚʘʥʠʷ ʦʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1 ï 3] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʦʯʥʦʩʪʴ 

ʨʘʩʯʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʠ ʥʘ 2D-ʤʦʜʝʣʷʭ (ʨʠʩ. 1). ɼʣʷ ʫʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʟʦʨʦʚ ʚ ʤʦʜʝʣʠ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʳ ʥʝʤʘʛʥʠʪʥʳʝ ʚʩʪʘʚʢʠ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʚ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʨʝʫʛʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʚʥʦʩʪʦʨʦʥʥʠʤʠ), ʘ ʤʘʛʥʠʪ-

ʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝʤʘʛʥʠʪʥʦʡ ʚʩʪʘʚʢʠ ʨʘʚʥʷʣʦʩʴ 

ʤʘʛʥʠʪʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ ʟʘʟʦʨʘ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʝ ʰʠʭʪʦʚʢʠ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ (ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʩʝʨʠʠ ʨʘʩʯʝʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ).  

ɹʦʣʝʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʘ ʨʘʩʩʝʷʥʠʷ, ʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʦʯʥʦʩʪʴ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʧʥʦʡ ʤʦʜʝʣʠ ʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 2.  

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʧʦ ʤʝʪʦʜʫ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ  ʠʤʝʝʪ ʚʠʜ 
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.                                                     (1) 

 

ʛʜʝ Rmk ï ʤʘʛʥʠʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʝʡ; Rm0 ï ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʣʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʘʩ-

ʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʭ ʪʦʢʦʚ ʚʦ ʚʩʝʭ ʬʘʟʘʭ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ, 

ʩʤ. ʨʠʩ. 3); Fk ï ʤʘʛʥʠʪʦʜʚʠʞʫʱʠʝ ʩʠʣʳ ʦʙʤʦʪʦʢ. 
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ʈʠʩ. 1. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʦʩʥʦʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ʈʠʩ. 2. ʄʘʛʥʠʪʥʘʷ ʮʝʧʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

 

 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʩ ʫʯʝʪʦʤ (1) ʚ MatLab Simulink SimPowerSystem, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3 [2 ï 3]. ʗʜʨʦʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʠʜʝʘʣʴʥʦʛʦ ʦʜʥʦʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʥʘ ʫʧʨʘʚʣʷʝʤʦʤ ʠʩʪʦʯʥʠʢʝ ʪʦʢʘ ʚ ʧʝʨʚʠʯʥʦʡ ʮʝʧʠ ʠ ʫʧʨʘʚʣʷʝʤʦʤ ʠʩʪʦʯʥʠʢʝ ʕɼʉ ʚʦ ʚʪʦʨʠʯʥʦʡ ʚʝʪʚʠ, 

ʜʦʧʦʣʥʝʥʥʘʷ ʵʣʝʤʝʥʪʘʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʧʦʪʝʨʠ ʚ ʞʝʣʝʟʝ (Rmu) ʠ ʥʘʣʠʯʠʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʩ ʥʝʣʠʥʝʡʥʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʦʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. ʄʘʛʥʠʪʦʧʨʦʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʜʝʣʴʶ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʨʠʩ. 2 ʩ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ 

ʤʘʛʥʠʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʪʦʢʦʚ ʩʪʨʝʞʥʝʡ ʧʦ (1). ʄʘʛʥʠʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

(1) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʢʨʠʚʦʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʣʠ, ʟʘʜʘʥʥʦʡ ʥʘ ʨʠʩ. 3 

ʚ ʙʣʦʢʝ Nu(B). 

 

 
 

ʈʠʩ. 3. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʨʝʭʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
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ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʧʝʨʝʭʦʜ-

ʥʳʭ ʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʞʠʤʝ ʠʤʠʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʠʩ. 4,ʘ ʧʨʠʚʝʜʝʥʳ 

ʨʝʘʣʴʥʳʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʬʘʟʥʦʛʦ ʪʦʢʘ ʠ ʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʨʝʞʠʤʝ ʭʦ-

ʣʦʩʪʦʛʦ ʭʦʜʘ. ʅʘ ʨʠʩ. 4,ʙ ʧʨʠʚʝʜʝʥʳ ʜʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʚʰʠʝ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ.      
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ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʦʩʮʠʣʣʦʛʨʘʤʤʘʤʠ 

 

 

ʄʦʜʝʣʴ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, 

ʠ ʦʪʣʠʯʘʝʪ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʤʦʜʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʨʠʚʘʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ, ʩʪʨʦʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 4,ʙ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʜʣʷ ʧʨʠʤʝʨʘ ʥʠʞʥʷʷ ʢʨʠʚʘʷ ʥʘ ʨʠʩ. 4,ʙ, ʥʝ ʩʦʚʧʘʚʰʘʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʩʪʨʦʝʥʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʩ ʢʨʠʚʦʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʪʘʣʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʚʦ ʚʪʦʨʠʯʥʦʡ 

ʚʝʪʚʠ ʠ ʩʭʝʤʳ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʦʛʦ ʙʣʦʢʘ ʧʨʠ ʩʦ-

ʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥ ʤʦʜʝʣʠʨʫʝʤʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ.   

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʷʚ-

ʣʷʶʪʩʷ ʧʦʞʘʨʳ ʠ ʚʟʨʳʚʳ. ʆʥʠ ʥʘʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʛʠʙʝʣʴ ʣʶʜʝʡ, ʥʘʥʦʩʷʪ 

ʥʝʚʦʩʧʦʣʥʠʤʳʡ ʫʱʝʨʙ ʵʢʦʣʦʛʠʠ. 

ʆʙʲʝʢʪʳ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʭʨʘʥʝʥʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʭʨʘʥʝʥʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʷʚ-

ʣʷʶʪʩʷ ʥʝʬʪʝʙʘʟʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʬʪʝʙʘʟʳ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʩʣʦʞʥʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʕʪʠ ʦʙʲʝʢʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʧʨʠʝʤʘ ʠ ʦʪʧʫʩʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʙʦʨ, ʦʪʛʨʫʟʢʫ ʠ ʨʝʛʝʥʝʨʘʮʠʶ ʦʪʨʘʙʦʪʘʥ-

ʥʳʭ ʤʘʩʝʣ, ʪʝʤ ʩʘʤʳʤ ʦʪʚʝʯʘʷ ʟʘ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʝʟʝʨʚʫʘʨʳ, ʠʟ ʥʠʭ ʩʘʤʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ - ʨʝʟʝʨʚʫʘʨʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʦ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʨʳʰʝʡ (ʈɺʉ). 

ʅʘ ʥʘʟʝʤʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ ʪʠʧʘ ʈɺʉ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʧʨʦʠʟʦʰʣʦ 93,3% ʧʦʞʘʨʦʚ ʠ ʘʚʘʨʠʡ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʦʞʘʨʳ ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʧʨʦʠʩʭʦʜʠʣʠ: 

Å ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʥʝʬʪʝʙʘʟʘʭ ï 48,3%; 

Å ʨʝʟʝʨʚʫʘʨʳ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ ï 27,7%; 

Å ʥʘ ʥʝʬʪʝʧʨʦʤʳʩʣʘʭ ï 14%; 

Å ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ï 10% [5]. 

ʇʦ ʚʠʜʫ ʭʨʘʥʠʤʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʞʘʨʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [5]: 

Å 53,8% ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʩ ʙʝʥʟʠʥʦʤ; 

Å 32,4% ʨʝʟʝʨʚʫʘʨʳ ʩ ʩʳʨʦʡ ʥʝʬʪʴʶ; 

Å 13,8% ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʩ ʜʨʫʛʠʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. 

ɺ ʈʦʩʩʠʠ ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʧʦ ʦʪʨʘʩʣʷʤ ʥʝʬʪʷʥʦʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 12 ʧʦʞʘʨʦʚ ʚ ʛʦʜ.  

ʇʦ ʚʨʝʤʝʥʘʤ ʛʦʜʘ ʧʦʞʘʨʳ ʯʘʱʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʠʭ ʜʦʣʷ ʢʘʢ ʧʨʘʚʠʣʦ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

73 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʞʘʨʦʚ. ʆʩʪʘʣʴʥʳʝ ʧʦʞʘʨʳ ʧʨʦʠʩʭʦʜʷʪ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʞʘʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʘʙʦʪʘʶʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʫʰʝʥʠʷ 

ʧʦʞʘʨʦʚ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 8,5 ʯʘʩʦʚ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ -25 
ʦ
 ʉ ï 10 ʯʘʩʦʚ), ʚ ʚʝʩʝʥʥʝʝ ʠ 

ʦʩʝʥʥʝʝ ʚʨʝʤʷ ï 6,6 ʯʘʩʘ, ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ï 5,5 ʯʘʩʘ. 
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ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝʬʪʝʙʘʟ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʘʭ, ʩʦʙʩʪʚʝʥʥʦ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʨʝʟʝʨʚʫʘʨʥʦ-

ʛʦ ʧʘʨʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ. 

ʈʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʝʟʝʨʚʫʘʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʛʨʫʧʧʳ, ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʤʝʨʘ ʨʝʟʝʨʚʫʘʨʘ ʟʘʚʠʩʠʪ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʧʦʞʘʨʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʩʨʝʜ-

ʩʪʚʘ ʪʫʰʝʥʠʷ. ʅʝʚʥʠʤʘʥʠʝ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ ʨʝʟʝʨʚʫʘʨʘʭ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʨʘʟʤʝʨʦʚ ʧʨʦ-

ʠʩʭʦʜʠʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ çʧʣʘʥʦʚʳʡè ʧʦʞʘʨ ï ʛʦʨʝʥʠʝ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ʈʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʪʠʧʘ ʨʝʟʝʨʚʫʘʨʦʚ: 

1. ʈʝʟʝʨʚʫʘʨ ʩ ʧʦʥʪʦʥʦʤ. ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ ʩ ʧʦʥʪʦʥʦʤ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ ʧʨʦʜʫʢʪʘ ʚ ʥʘʜʧʦʥʪʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

2.ʈʝʟʝʨʚʫʘʨ ʩ ʧʣʘʚʘʶʱʝʡ ʢʨʳʰʝʡ. ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʦʪ ʤʦʣʥʠʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʧʘʨʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʟʦʥʝ ʢʦʣʴʮʝʚʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʢʨʳʰʠ ʨʝʟʝʨʚʫʘʨʘ; 

ʙ. ɺʳʭʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʯʝʨʝʟ ʢʦʣʴʮʝʚʦʡ ʫʧʣʦʪʥʠʪʝʣʴ ʠ ʝʛʦ ʨʘʩʪʝʢʘʥʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʰʠ; 

ʚ. ɿʘʢʣʠʥʠʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʨʫʰʝʥʠʝ ʧʣʘʚʘʶʱʝʡ ʢʨʳʰʠ. 

3.ʈʝʟʝʨʚʫʘʨ ʩ ʧʦʜʦʛʨʝʚʦʤ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʩ ʧʦʜʦʛʨʝʚʦʤ ʭʨʘʥʷʪʩʷ ʧʨʦʜʫʢʪʳ ʪʠʧʘ ʙʠʪʫʤʘ, 

ʤʘʟʫʪʘ, ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʪʘʢʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-

ʛʠʤʠ ʠʭ ʚʠʜʘʤʠ. 

4. ɼʚʫʩʪʝʥʥʳʡ ʨʝʟʝʨʚʫʘʨ. ʊʘʢʠʝ ʨʝʟʝʨʚʫʘʨʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶ-

ʜʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʩʥʸʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʚʘʣʦʚʘʥʠʡ ʛʨʫʧʧ 

ʨʝʟʝʨʚʫʘʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʚʙʣʠʟʠ ʤʦʨʝʡ ʠ ʨʝʢ. 

ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʟʝʨʚʫʘʨʦʚ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʥʝʬʪʝʙʘʟʘʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʞʘʨʘʤ. ʆʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝ-

ʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʸ ʠ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 20-30 ʣʝʪ, ʦʢʦʣʦ ʦʜʥʦʡ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ ʥʝʬʪʝʙʘʟ ʦʢʘʟʘʣʠʩʴ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʯʝʨ-

ʪʝ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʘ ʧʦʣʦʚʠʥʘ - ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʤʝʪ-

ʢʘʤ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʤʝʝʪ ʫʢʣʦʥʳ ʧʨʦʤʧʣʦʱʘʜʦʢ ʚ ʩʪʦʨʦʥʫ ʜʦʨʦʛ, ʨʝʢ, ʧʦʨʪʦʚ ʠ ʧʨʠʯʘʣʦʚ, 

ʢʘʢ ʥʘʧʨʠʤʝʨ ʥʝʬʪʝʙʘʟʘ çɻʨʫʰʦʚʘʷè ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʙʦʣʝʝ 60% ʨʝʟʝʨʚʫʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʙʦʣʝʝ 30 ʣʝʪ, ʘ ʠʟʥʦʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʝʨʚʫʘʨʦʚ, 

ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ ʜʦ 60-80%. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʨʘʩʪʝʢʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʈɺʉ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʟʝʤʣʷʥʳʝ ʦʙʚʘʣʦʚʘʥʠʷ (ʢʘʨʝ) ʠʣʠ ʦʛʨʘʞʜʘʶʱʠʝ ʩʪʝʥʳ ʠʟ ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʧʨʝʛʨʘʜʳ 

ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʨʦʣʴ ʧʨʝʛʨʘʜʳ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʤʝʜʣʝʥʥʦ ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʈɺʉ ʧʨʦʜʫʢʪʘ, ʦʥʠ ʥʝ 

ʩʧʦʩʦʙʥʳ ʩʜʝʨʞʠʚʘʪʴ ʤʦʱʥʳʡ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʢʚʘʟʠʤʛʥʦʚʝʥʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʨʝʟʝʨʚʫʘʨʘ.  

ʇʨʠ ʨʘʟʨʫʰʝʥʠʷʭ ʪʘʢʦʛʦ ʪʠʧʘ ʥʘʩʪʫʧʘʝʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʢʦʨʧʫʩʘ ʚ ʮʝʣʦʤ, ʧʨʠ ʵʪʦʤ ʃɺɾ, ɻɾ ʚ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʚʳʨʳʚʘʝʪʩʷ ʥʘʨʫʞʫ ʚ ʚʠʜʝ ʚʦʣʥʳ ʧʨʦʨʳʚʘ, ʢʦʪʦʨʫʶ ʟʝʤʣʷʥʦʝ ʦʙʚʘʣʦʚʘʥʠʝ ʥʝʩʧʦʩʦʙʥʦ ʩʜʝʨ-

ʞʘʪʴ.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ123 çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʟʘʱʠʪʳ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʆʇɹ). ʆʙʲʝʢʪʳ ʧʦ 

ʭʨʘʥʝʥʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʉʆʇɹ ʚ ʚʦʧʨʦʩʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʞʘʨʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ [2] ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʧʦʜʩʠʩʪʝʤ: 

¶ ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ; 

¶ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ; 

¶ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʘʤʳʭ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʞʘʨʘ, ʪ.ʝ. ʥʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʠʚʝʜʸʤ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʟʘ 2019 ʛʦʜ: 

7 ʥʦʷʙʨʷ ʥʘ ʥʝʬʪʝʙʘʟʝ çɻʨʫʰʦʚʘʷè ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʧʨʦʠʟʦʰʝʣ ʭʣʦʧʦʢ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʛʦʨʝʥʠʝʤ. ʇʦʞʘʨ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʏʇ ʧʦʩʪʨʘʜʘʣʠ ʰʝʩʪʴ ʯʝʣʦʚʝʢ. 

25 ʩʝʥʪʷʙʨʷ ʫʩʪʘʥʦʚʢʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʜʠʟʝʣʴʥʦʡ ʬʨʘʢʮʠʠ ʟʘʛʦʨʝʣʘʩʴ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ 

çʂʠʥʝʬè ʚ ʂʠʨʠʰʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʩʦʪʘ ʛʦʨʝʥʠʷ ʬʘʢʝʣʘ ʚ ʆʆʆ çʂʠʥʝʬè ʜʦʩʪʠʛʘʣʘ 10 ʤʝʪ-

ʨʦʚ. ʋʛʨʦʟʳ ʩʦʩʝʜʥʠʤ ʩʦʦʨʫʞʝʥʠʷʤ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʝ ʙʳʣʦ. 

14 ʘʧʨʝʣʷ ʚʦʟʥʠʢ ʧʦʞʘʨ ʥʘ ʦʜʥʦʡ ʠʟ ʫʩʪʘʥʦʚʦʢ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ çʃʋʂʆʁʃ-

ʇʝʨʤʥʝʬʪʝʦʨʛʩʠʥʪʝʟè ʚ ʇʝʨʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʏʇ ʥʠʢʪʦ ʥʝ ʧʦʩʪʨʘʜʘʣ. 

11ʤʘʨʪʘ ʚʦʟʥʠʢ ʧʦʞʘʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ (ʧʨʠʥʘʜʣʝʞʠʪ 

çʈʦʩʥʝʬʪʠè) ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. ɺʦʟʛʦʨʘʥʠʝ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʅʇɿ ʙʳʣʦ ʦʧʝʨʘʪʠʚʥʦ ʣʠʢʚʠʜʠʨʦʚʘʥʦ. 
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10 ʤʘʨʪʘ ʧʨʦʠʟʦʰʣʦ ʚʦʟʛʦʨʘʥʠʝ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʅʦ-

ʚʦʢʫʡʙʳʰʝʚʩʢʦʤ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʣʦʱʘʜʴ ʧʦʞʘʨʘ ʩʦʩʪʘʚʠʣʘ 10 ʢʚʘʜʨʘʪʥʳʭ 

ʤʝʪʨʦʚ. ʇʦʩʪʨʘʜʘʣ ʦʜʠʥ ʨʘʙʦʪʥʠʢ. 

18 ʷʥʚʘʨʷ ʚʦʟʥʠʢ ʧʦʞʘʨ ʥʘ ʟʘʚʦʜʝ çɸʥʛʘʨʩʢʦʡ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠè (ɸʅʍʂ), ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

çʈʦʩʥʝʬʪʠè ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʣʦʱʘʜʴ ʚʦʟʛʦʨʘʥʠʷ ʩʦ-

ʩʪʘʚʣʷʣʘ 10 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʇʦʩʪʨʘʜʘʚʰʠʭ ʥʝ ʙʳʣʦ. 

13 ʷʥʚʘʨʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ ʚ ʝʤʢʦʩʪʠ ʦʙʲʝʤʦʤ 300 ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʩ ʦʩʪʘʪʢʘʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʆʆʆ çʐʠʛʣè (ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ) ʚ ʛʦʨʦʜʝ ʅʦʚʦʧʘʚʣʦʚʩʢ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʧʦʩʪʨʘʜʘʣʠ ʪʨʦʝ ʨʘ-

ʙʦʯʠʭ. ɺʦʟʛʦʨʘʥʠʝ ʙʳʣʦ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʥʘ ʧʣʦʱʘʜʠ 50 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. 

ɿʘʨʫʙʝʞʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʘʚʘʨʠʡʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʘʤʠ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ [3], ʘ ʩʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʦʥʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ.  

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʘʛʘʪʴ ʤʘʢʩʠʤʫʤ ʫʩʠʣʠʡ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 

ʥʝʬʪʝʙʘʟʘʭ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʪʨʝʙʫʝʪ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 
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2
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʚʦ-

ʜʦʧʨʦʚʦʜʦʚ. ʊʘʢʞʝ ʚ ʘʩʧʝʢʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ ʠ ʦʧʨʝʜʝʣʝʥ  rʚʝʜʫʱʠʝ ʤʝʪʦʜ rʦʮʝʥʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʦʜʦʧʨʦʚʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ: 

ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʚʦʜʦʧʨʦʚʦʜʳ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʥʞʝʥʝʨʥʳʡ ʘʥʘ-

ʣʠʟ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

A. A. Smirnov 

RESEARCH OF METHODS FOR ASSESSING THE PERFORMANCE OF FIRE-FIGHTING  

WATER PIPELINES 

This article discusses methods for assessing the performance of fire-fighting water pipelines. Also, in the aspect of 

this work, an analysis of design systems for fire-prevention pipelines was carried out and the leading methods for assessing 

the operational properties of water pipelines in modern science were determined: engineering research, mathematical mod-

eling and computer modeling. 

Key words: fire-fighting water pipelines, operational characteristics, engineering analysis, mathematical model-

ing, computer modeling. 
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ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʥʘʨʫʞʥʳʡ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʚʦʜʦʧʨʦʚʦʜ ʠ ʚʥʫʪʨʝʥʥʠʡ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ [3, ʩ. 255-259] ʨʝ-

ʛʫʣʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: 

- ʉʇ 31.13330.2012 çʉʅʠʇ 2.04.02-84* ɺʦʜʦʩʥʘʙʞʝʥʠʝ. ʅʘʨʫʞʥʳʝ ʩʝʪʠ ʠ ʩʦʦʨʫʞʝʥʠʷè; 

- ʉʇ 30.13330.2016 çʉʅʠʇ 2.04.01-85* ɺʥʫʪʨʝʥʥʠʡ ʚʦʜʦʧʨʦʚʦʜ ʠ ʢʘʥʘʣʠʟʘʮʠʷ ʟʜʘʥʠʡè. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʢʦʣʴʮʝʚʦʡ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʦʜʦʧʨʦʚʦʜʘ.  ʇʨʠ ʵʪʦʤ ʢ ʢʘʞʜʦʡ ʢʦʣʴʮʝʚʦʡ ʩʝʪʠ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ ʧʦʜʚʦʜʷʪʩʷ ʜʚʘ ʚʚʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʦʙʨʘʟʫʷ ʤʝʩʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʧʨʝʜʳʜʫʱʝʡ ʩʝʪʠ.  

ɸʥʘʣʠʟ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʘʩʧʝʢʪʝ ʠʥʞʝʥʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʩʪʝʧʝʥʠ ʠ ʦʙʲʝʤʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʜʘʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝ-

ʧʝʥʠ ʥʘʣʠʯʠʷ ʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʝʤ ʬʫʥʢʮʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ.  

ʀʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʢʘʢ ʤʝʪʦʜ ʦʮʝʥʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʀʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ [5, ʩ. 45-46] ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʩʦʚʝʨʰʝʥʥʦʡ ʨʘʥʝʝ ʜʝʪʘʣʴʥʦʡ ʦʧʠʩʠ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʭ ʯʘʩʪʝʡ ʠ ʵʣʝʤʝʥʪʦʚ, ʘ ʢɻʦʥʦʤʠʯʝʩʢʠʡ ʠʣʠ ʤʦʥʝʪʘʨʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʳʨʘʞʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʚʳʷʩʥʝʥʠʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ 

ʦʪʣʦʞʝʥʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʟʜʘʥʠʷ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʢʮʝʥʪ ʩʪʘʚʠʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨ-

ʥr ʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʙʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʯʘʩʪʠʯʥʳʤ. ʅʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʣʠʰʴ ʵʢʩʧʝʨʪʠʟʘ ʦʪʜʝʣʴ-

ʥʳʭ ʯʘʩʪʝʡ ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʧʨʦʯʥʦʩʪʴ, ʥʝʩʫʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʘ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʩʧʦʩʦʙ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʪʦʜʘʤ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʙʫʜʠʣʘ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʜʜʝʨʞʢʫ ʢʦʥʢʨʝʪʥʳʭ ʚʳʚʦʜʦʚ. ʆʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʫʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʦʨʤʘʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ: 

1. ʘʨʛʫʤʝʥʪ ʧʨʦʚʝʨʢʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʦʧʳʪʢʝ ʫʩʪʘʥʦʚʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʜʦʣʛʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ; 

2. ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʯʝʣʦʚʝʢʫ ʠʥʪʝʨʘʢʪʠʚʥʦ ʥʘʧʨʘʚʣʷʪʴ ʩʠ-

ʩʪʝʤʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʢ ʥʝʢʦʪʦʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʘʛʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʘʢʣʶʯʝʥʠʝ. 

ɸʪʨʠʙʫʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [2, ʩ. 119-121] ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʯʝʥʴ ʩʠʣʴʥʳ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝ-

ʣʦʩʪʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʠʭ 

ʪʘʢʞʝ ʯʝʪʢʦ ʫʢʘʟʘʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ ʧʨʘʚʠʣʴʥʳʭ ʚʳʚʦʜʦʚ ʠ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʦʙʲʝʤ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʘʩʩʫʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʦʩʥʦ-

ʚʘʥʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʠʥʞʝʥʝʨʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʧʦʤʷʥʫʪʳ ʚʳʰʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦ-

ʙʣʝʤʥʳʭ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʦʧʠʩʘʥ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʨʠ ʚʩʝʤ 

ʪʦʤ, ʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʦʮʝʩʩ, ʠ ʟʘʜʘʥʥʘʷ ʬʦʨʤʫʣʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʝʛʦ, ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʜʦʧʫʱʝʥʠʡ ʠ ʫʧʨʦʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʯʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ, ʪʝʤ ʚ ʠʪʦʛʝ 

ʣʝʛʯʝ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʪʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʠʟʫʯʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʦʢʘ-

ʟʘʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʨʫʙʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʧʦʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʪʨʝʙʫʶʪ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʧʦʩʢʦʣʴʢʫ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʜʘʝʪ ʥʘʤ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ, ʚʘʨʴʠʨʦʚʘʪʴ ʪʘʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ, ʢʘʢ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʤʘʪʝʨʠʘʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʢʦʣʴʮʝ-

ʚʦʝ ʠ ʧʨʦʜʦʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʚʥʫʪʨʝʥʥʝʤ ʜʘʚʣʝʥʠʝ, ʦʧʨʝʜʝʣʷʷ ʪʝʤ ʩʘʤʳʤ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ 

ʫʧʨʫʛʦʛʦ ʠʟʛʠʙʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ ʪʨʫʙ ʧʨʠ ʚʨʝʤʝʥʥʦʤ ʠʣʠ ʧʦʩʪʦʷʥʥʦʤ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʠ [1, ʩ. 36]. 

ʆʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ 
ʆʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʣʥʫʶ ʧʨʦʚʝʨʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦ-

ʨʦʡ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʜʦʧʫʱʝʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʟʘʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʨʢʫ ʥʦʨʤʘʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʟʘʧʦʣ-

ʥʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʩʠʩʪʝʤʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʜʦʣʞʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ [4, ʩ. 69-70], ʚʳʟʳʚʘʝʤʳʭ ʧʦʞʘ-

ʨʦʤ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ 

ʧʦʣʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ, ʤʦʥ-

ʪʘʞʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ) ʥʘ ʧʨʘʚʦʚʦʤ ʫʨʦʚʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʂʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʠʤ ʩʪʘʪʴʷʤ: 

- 9.4 ʯ.1;  

- 20.4 ʯ.1.  

ʈʦʣʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠ ̫ʩʦʩʪʦʠʪ ʚ ʧʦʣʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʦʪʚʝʜʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʦʙʲʝʢʪʦʚ ʠ 

ʪ.ʜ. ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʚʦʜʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʨʦʚʥʝʤ ʥʘʧʦʨʘ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚ ʪʝʯʝ-

ʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʘʷ ʬʫʥʢʮʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʋʩʣʦʚʠʝʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʪʨʫʙ, ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠ ̫

ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠʟʥʦʩʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ [4, ʩ. 143-146]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʧʦ ʧʨʠʯʠʥʝ ʠʟʥʦʩʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʠʭ 

ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʧʨʠʨʦʜʥʳʤ, ʪʘʢ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ [1, ʩ. 37]. 
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ASSESSMENT OF FIRE HAZARD PROPERTIES OF TEXTILE MATERIALS BASED ON PLANT FIBERS  

 

This article discusses the fire-hazardous properties of natural textile fibers and fabrics created on their basis. The 

main fire hazard characteristics of cellulose fibers (cotton, linen) and fabrics based on them (avizent) are noted. The results 

of thermogravimetric analysis are presented, and similarities in the behavior of the avisent and its constituent fibers during 

thermal degradation are highlighted. 

Key words: textile materials, fire hazard, cellulose fiber, thermogravimetric analysis, oxygen index. 
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ʊʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʫʱʝʩʪʚʫʶʱʝʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʢʘʥʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠ ʥʘʟʥʘʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʧʦʰʠʚʘ ʨʘʙʦʯʝʡ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʜʝʞʜʳ, ʧʦʩʪʝʣʴʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʧʨʝʜʧʦʯʪʝʥʠʝ ʯʘʱʝ ʦʪʜʘʝʪʩʷ 

ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʚʦʣʦʢʦʥ. ʊʝʢʩʪʠʣʴʥʦʝ ʚʦʣʦʢʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʪʷʞʝʥʥʦʝ ʪʝʣʦ, 

ʛʠʙʢʦʝ ʠ ʧʨʦʯʥʦʝ, ʩ ʤʘʣʳʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʥʳ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʷʞʠ ʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [4]. ʅʘʪʫʨʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʜʝʣʷʪʩʷ ʥʘ ʞʠʚʦʪʥʳʝ (ʰʝʣʢ, ʰʝʨʩʪʴ), ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ (ʘʩʙʝʩʪ) ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʝ (ʭʣʦʧʦʢ, ʣʝʥ) [3].  

ʍʣʦʧʦʢ ʠ ʣʝʥ ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʤʧʦʥʝʥʪ ï ʮʝʣʣʶʣʦʟʫ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʧʦ ʩʪʨʦʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʩʦʩʪʘʚʫ ʧʨʠʤʝʩʝʡ. ʊʘʢ, ʵʣʝʤʝʥʪʘʨʥʦʝ ʟʨʝʣʦʝ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʢʣʝʪʢʫ ï ʧʣʦʩʢʫʶ ʩʫʞʘʶʱʫʶʩʷ ʢ ʢʦʥʮʘʤ ʣʝʥʪʫ, ʟʘʢʨʫʯʝʥʥʫʶ ʧʦ ʩʧʠʨʘʣʠ. ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ 

ʦʯʝʥʴ ʪʦʥʢʦʝ, ʠʤʝʝʪ ʜʣʠʥʫ ʦʪ 27 ʜʦ 50 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ.  

ʃʴʥʷʥʦʝ ʚʦʣʦʢʥʦ ʧʦʣʫʯʘʶʪ ʠʟ 

ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʥʘʟʚʘʥʠʷ. ʃʝʥ ʚʳʨʘʱʠʚʘʶʪ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ, ʦʜʥʘʢʦ ʚ ʥʘʠʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʚ ʩʪʨʘʥʘʭ 

ʙʳʚʰʝʛʦ ʉʉʉʈ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʭʣʦʧʢʦ-

ʚʳʭ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʚʝʨʝʪʸʥʦʦʙʨʘʟʥʳʝ 

ʚʦʣʦʢʥʘ ʣʴʥʘ ʩʢʨʝʧʣʷʶʪʩʷ ʩʨʝʜʠʥʥʳ-

ʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʧʦ 15-30 ʰʪʫʢ ʚ ʣʫ-

ʙʷʥʦʡ ʧʫʯʦʢ. 

ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʩʦʜʝʨʞʠʪ 

ʜʦ 96% ʮʝʣʣʶʣʦʟʳ, ʘ ʣʴʥʷʥʦʝ ï ʜʦ 

78%, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʴʥʷʥʦʤ ʚʦ-

ʣʦʢʥʝ ʙʦʣʴʰʝ ʧʨʠʤʝʩʝʡ [6,7]. ʆʙʱʠʡ 

ʚʠʜ ʭʣʦʧʢʦʚʦʛʦ ʠ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʭʣʦʧʢʦʚʦʛʦ (ʘ) ʠ ʣʴʥʷʥʦʛʦ (ʙ) ʚʦʣʦʢʥʘ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʮʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ ʠ ʤʘʪʝʨʠʘʣʳ ʠʟ ʥʠʭ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ 

ʧʣʘʤʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ [1]. ʉʫʭʦʝ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʥʘʯʠʥʘʝʪ ʪʝʨʷʪʴ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 150Áʉ. ɺʦ-

ʣʦʢʥʘ ʩʥʘʯʘʣʘ ʧʨʠʦʙʨʝʪʘʶʪ ʣʝʛʢʫʶ ʞʝʣʪʠʟʥʫ, ʟʘʪʝʤ ʙʫʨʝʶʪ ʠ ʦʙʫʛʣʠʚʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 250Áʉ, ʢʦʛʜʘ ʥʘʩʪʫ-

ʧʘʝʪ ʧʠʨʦʣʠʪʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʮʝʣʣʶʣʦʟʳ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 400Áʉ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʭʣʦʧʢʘ. 

ʃʴʥʷʥʦʝ ʚʦʣʦʢʥʦ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʩʧʦʩʦʙʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʝʤ ʭʣʦʧʦʢ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ [7]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʠ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ [2,5]. 

 

ʊʘʙʣʠʮʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʠ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ 

 

ɺʦʣʦʢ-

ʥʦ 

ɺʠʜ ʤʘ-

ʪʝʨʠʘ-ʣʘ 

ʊʚʦʩʧʣ, 

Áʉ 

ʊʩʘʤʦ-

ʚʦʩʧʣ, Áʉ 

ʉʨʝʜʩʪʚʘ 

ʪʫʰʝʥʠʷ 

ʇʦʚʝʜʝʥʠʝ ʧʨʠ ʛʦʨʝʥʠʠ 

ʇʨʠ 

ʧʦʜʥʦʩʝ 

ʧʣʘʤʝʥʠ 

ɺ ʧʣʘ-

ʤʝʥʠ 

ʇʦʩʣʝ 

ʫʜʘʣʝʥʠʷ 

ʧʣʘʤʝʥʠ 

ɿʘ-

ʧʘʭ 

ɿʦʣʘ 

ʍʣʦʧʦʢ ɻʦʨʶʯʝʝ 

ʚʦʣʦʢʥʠ-

ʩʪʦʝ ʣʝʛ-

ʢʦ-

ʚʦʩʧʣʘ-

ʤʝʥʷʶ-

ʱʝʝʩʷ 

ʚʝʱʝʩʪʚʦ 

210 407 ʈʘʩʧʳʣʝʥ-

ʥʘʷ ʚʦʜʘ ʩʦ 

ʩʤʘʯʠʚʘʪʝ-

ʣʝʤ, ʚʦʟ-

ʜʫʰʥʦ-

ʤʝʭʘʥʠʯʝʩ-

ʢʘʷ ʧʝʥʘ. 

ʊʫʰʝʥʠʝ 

ʚʦʜʦʡ ʥʝ-

ʵʬʬʝʢʪʠ-

ʚʥʦ 

ʛʦʨʠʪ 

ʩʨʘʟʫ ʞʝ 

ʧʨʠ ʧʦ-

ʧʘʜʘʥʠʠ 

ʧʣʘʤʝʥʠ 

ʛʦʨʠʪ 

ʙʳʩʪʨʦ 

ʙʝʟ ʢʦ-

ʧʦʪʠ ʠ 

ʧʣʘʚʣʝ-

ʥʠʷ 

ʥʝʧʨʝʨʳ-

ʚʥʦʝ ʛʦ-

ʨʝʥʠʝ, 

ʩʛʦʨʘʝʪ 

ʙʳʩʪʨʦ, 

ʦʩʪʘʪʦʯ-

ʥʦʝ ʩʚʝʯʝ-

ʥʠʝ 

ʞʞʝ-

ʥʦʡ 

ʙʫʤʘ-

ʛʠ 

ʦʯʝʥʴ 

ʤʘʣʦ, ʤʷʛ-

ʢʠʡ ʩʝ-

ʨʳʡ ʮʚʝʪ 

ʃʸʥ ɻʦʨʶʯʝʝ 

ʚʝʱʝʩʪʚʦ 

- 430 ʈʘʩʧʳʣʝʥ-

ʥʘʷ ʚʦʜʘ, 

ʚʦʟʜʫʰʥʦ-

ʤʝʭʘʥʠʯʝʩ-

ʢʘʷ ʧʝʥʘ 
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ʀʟ ʣʴʥʷʥʳʭ ʠ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʢʘʥʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜ-

ʥʦʡ ʠʟ ʪʘʢʠʭ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ ʘʚʠʟʝʥʪ ï ʛʦʨʶʯʠʡ ʤʘʪʝʨʠʘʣ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 70% ʣʴʥʘ ʠ 30% ʭʣʦʧʢʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʪʝʢʩʪʠʣʴʥʳʭ ʠ ʢʦʞʝʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [9] ʘʚʠʟʝʥʪ ʧʦ ʛʦʨʶʯʝʩʪʠ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ɻ4 (ʩʠʣʴʥʦʛʦʨʶʯʠʝ), ʧʦ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ ï ʢ ʛʨʫʧʧʝ ɺ3 (ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʝʤʳʝ) [5]. ʆʜʥʠʤ ʠʟ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʠʩʣʦʨʦʜʥʦʛʦ ʠʥʜʝʢʩʘ ï ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʩʪʨʫʝ ʩʤʝʩʠ ʩ ʘʟʦʪʦʤ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʨʝʥʠʝ ʦʙʨʘʟʮʘ ʧʣʘʤʝʥʝʤ. ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ 

ʠʤʝʝʪ ʢʠʩʣʦʨʦʜʥʳʡ ʠʥʜʝʢʩ 18,4 % [8]. ɼʣʷ ʘʚʠʟʝʥʪʘ ʢʠʩʣʦʨʦʜʥʳʡ ʠʥʜʝʢʩ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʩʦ-

ʩʪʘʚʠʣ 21,5 %. 

ɼʣ̫ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʠ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʞʝ ʪʢʘʥʠ ʥʘ ʠʭ ʦʩʥʦʚʝ 

çʘʚʠʟʝʥʪè ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʪʝʨʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʪʘʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʪʥʦʩʠʪʩʷ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪ ʫʙʳʣʠ ʤʘʩʩʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʦʩʪʘʚ 

ʚʝʱʝʩʪʚʘ ʚ ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ ʠ ʚ ʦʩʪʘʪʢʝ [10]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʠʚʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 2-4, ʢʘʞʜʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ:  

1 ï ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʊG, ʤʛ), ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʧʦʪʝʨʶ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʧʦ ʤʝʨʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ; 

2 ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (DTG, ʤʛ/ʤʠʥ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʠʟ-

ʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ;  

3 ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ (ʤɺ), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʧʣʦʚʳʝ ʵʬʬʝʢʪʳ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʨʘʟʮʝ ʨʝʘʢʮʠʡ. 

ʍʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 250Áʉ ʧʨʠʨʦʜʥʘʷ ʮʝʣʣʶʣʦʟʘ, ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʠ ʭʣʦʧʢʘ, ʠ ʣʴʥʘ, ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʡ. ɼʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʜʝʩʪʨʫʢ-

ʮʠʠ ʚʦʣʦʢʦʥ, ʪ.ʝ. ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʜʣʷ ʮʝʣʣʶ-

ʣʦʟʳ ʭʣʦʧʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 350Áʉ, ʘ ʜʣʷ ʮʝʣʣʶʣʦʟʳ ʣʴʥʘ ï ʧʨʠ 375Áʉ. ɼʘʥʥʳʡ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ 

ʮʝʣʣʶʣʦʟʘ ʣʴʥʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʪ.ʝ. ʝʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʟʥʘʯʠʪʝʣʴʥʦ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʮʝʣ-

ʣʶʣʦʟʳ ʭʣʦʧʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʫʩʣʦʚʠʷ. 

ɹʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ (ʢʨʠʚʳʝ 2). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʝʣʠʯʠʥʦʡ, ʦʪʢʣʘʜʳʚʘʝʤʦʡ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ, ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ. ʇʝʨʝʛʠʙʘʤ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʦʪʚʝʯʘʶʪ ʵʢʩʪʨʝʤʫʤʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ 330Áʉ ʜʣʷ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʠ ʧʨʠ 355Áʉ ʜʣʷ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ. 

 

 
 

ʈʠʩ. 2. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʣʷ ʦʙʨʘʟʮʘ ʠʟ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 
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ʈʠʩ. 3. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʣʷ ʦʙʨʘʟʮʘ ʠʟ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ 

 

 

 
 

ʈʠʩ. 4. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʣʷ ʦʙʨʘʟʮʘ ʪʢʘʥʠ çʘʚʠʟʝʥʪè 

 

 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʱʝʩʪʚʘʭ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʧʨʝʚʨʘʱʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʦʛʣʦʱʝʥʠʝʤ 

ʠʣʠ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʪ.ʝ. ʪʝʧʣʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʂʨʠʚʳʝ 3, ʬʠʢʩʠʨʫʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦ-

ʪʦʢʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 280-360Áʉ ʥʘʨʷʜʫ ʩ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʝʡ ʧʨʦʠʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʚʝʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʮʝʣʣʶʣʦʟʳ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʤʝʩʝʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʠʥʠʤʘʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʢʨʠʚʳʭ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʣʷ ʘʚʠʟʝʥʪʘ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʝʨʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʪʢʘʥʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʩ ʧʦʪʝʨʷʤʠ ʤʘʩʩʳ ʜʣʷ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʚʦʣʦʢʦʥ. ʊʦʯʢʘ ʧʝʨʝʛʠʙʘ ʥʘ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝ-

ʩʢʦʡ ʢʨʠʚʦʡ ʜʣʷ ʘʚʠʟʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 350Áʉ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʜʣʷ ʤʘʪʝʨʠʘʣʘ çʘʚʠʟʝʥʪè ʦʪʤʝ-

ʯʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 331Áʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʠʟ ʘʚʠʟʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 78,7%, ʘ ʚʭʦʜʷʱʝʛʦ ʚ ʝʛʦ ʩʦʩʪʘʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ï 76,4%. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʣʱʠʥʘ ʪʢʘʥʠ ʠʛʨʘʝʪ ʨʦʣʴ ʪʦʣʴʢʦ ʧʨʠ 70%-ʦʡ ʧʦʪʝʨʝ ʤʘʩʩʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʠʝ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʦ-

ʣʦʢʦʥ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʊɻɸ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʩʦ-

ʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʭʦʜʥʳʭ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʣʦʢʥʘʭ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʞʘʨʥʘʷ ʦʧʘʩ-

ʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʚʦʣʦʢʦʥ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʥʠʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʤʘʪʝʨʠʘʣ çʘʚʠʟʝʥʪè ʠʤʝʝʪ ʚ ʩʦʩʪʘʚʝ ʙʦʣʴʰʝ ʣʴʥʷʥʳʭ ʚʦʣʦʢʦʥ (70%), ʯʝʤ ʭʣʦʧʢʦʚʳʭ (30%), ʨʝʟʫʣʴʪʘʪʳ ʪʝʨ-

ʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʚʠʟʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʣʦʧʢʦʚʦʤʫ ʚʦʣʦʢʥʫ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, 

ʯʪʦ çʘʚʠʟʝʥʪè ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟʦ ʣʴʥʘ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʚʦʣʦʢʥʘ 

ʫʞʝ ʫʜʘʣʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʨʦʜʥʳʭ ʧʨʠʤʝʩʝʡ.  
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ʩʦʦʨʫʞʝʥʠʷʤʠ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʦʪ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ 

ʥʘ ʩʦʩʝʜʥʠʡ ʦʙʲʝʢʪ. ʆʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣ ʨʘʩʯʝʪʘ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʙʣʫʯʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨ; ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʨʘʟʨʳʚ; ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ. 

 

O. V. Sternina 

 

FEATURES OF FIRE DISTANCE ESTIMATION  

 

The features of applying the method of calculating fire distance between buildings and structures, which is based 

on determining the value of the heat flow transmitted from a fire in a building to a neighboring object, are considered. The 

necessity of correct application of formulas for calculating angular irradiance coefficients is noted. 

Keywords: fi re; fire distance; the heat flux; the angular irradiance coefficient. 

 

 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʟʨʳʚʳ (ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʦʞʝʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 123-ʌɿ [1], 
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ʉʇ 4.13130.2013 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤè [2] ʠ ʜʨʫʛʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɺ ʩʚʦʜʝ ʧʨʘʚʠʣ [2] ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʞʠʣʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʞʠʣʳʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʢʣʘʩʩʘ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʛʣʫʭʠʭ (ʙʝʟ ʧʨʦʝʤʦʚ) ʩʪʝʥ. 

ɸʥʘʣʠʟ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ ʤʝʞʜʫ ʟʜʘ-

ʥʠʷʤʠ (ʩʦʦʨʫʞʝʥʠʷʤʠ) ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ [3] ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ.  

ɺ 2020 ʛ. ʚʩʪʫʧʠʣʠ ʚ ʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ˉ 1 ʢ ʉʇ 4.13130.2013 [4], ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ çʄʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʟʨʳʚʦʚ ʤʝʞʜʫ ʞʠʣʳʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʩʦʦʨʫʞʝʥʠʷʤʠè (ʜʘʣʝʝ - ʄʝʪʦʜʠʢʘ). ɼʘʥ-

ʥʘʷ ʄʝʪʦʜʠʢʘ ʠʤʝʝʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʙʝʟʦʧʘʩ-

ʥʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʟ-

ʨʳʚʦʚ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ. 

ʉʫʪʴ ʨʘʩʯʝʪʥʦʛʦ ʤʝʪʦʜʘ, ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʄʝʪʦʜʠʢʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦ-

ʢʘ, ʧʨʝʜʘʚʘʝʤʦʛʦ ʦʪ ʧʣʘʤʝʥʠ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ (ʩʦʦʨʫʞʝʥʠʠ) ʥʘ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘʨʫʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʝʜ-

ʥʝʛʦ ʦʙʲʝʢʪʘ, ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʢʦʥʝ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ [5], ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʪʝʧʣʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʫʪʝʤ ʠʟʣʫʯʝʥʠʷ.  

ʈʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʘʜʘʶʱʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣ rʩʦʩʝʜʥʝʛʦ ʦʙʲʝʢʪʘ qʧʘʜ ʩʨʘʚʥʠ-

ʚʘʶʪʩʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʦʧʫʩʪʠʤʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

qʜʦʧ. ɽʩʣʠ ʜʣʷ ʦʙʦʠʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʩʝʭ ʩʮʝʥʘʨʠʷʭ ʧʦʞʘʨʘ ʫʩʣʦʚʠʝ qʧʘʜ < qʜʦʧ ʩʦʙʣʶʜʘʝʪʩʷ ʜʣʷ ʚʩʝʭ ʦʙʣʫʯʘʝʤʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʥʘʨʫʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʩʯʠʪʘʝʪʩʷ 

ʜʦʧʫʩʪʠʤʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʟʜʘʥʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʧʣʦʪ-

ʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ qʢʨʠʪ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʠʭ ʚʦʩʧʣʘʤʝʥʝʥʠʝ (qʜʦʧ = 0,8 qʢʨʠʪ). ʅʘʧʨʠʤʝʨ, ʟʜʘʥʠʝ ˉ 1 ʠʤʝ-

ʝʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʘ ʩʦʩʝʜʥʝʝ ʟʜʘʥʠʝ ˉ 2 ʦʙʣʠʮʦʚʘʥʦ ʧʘʥʝʣʷʤʠ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ: ʧʝʨʚʳʡ - ʧʦʞʘʨ ʚ ʟʜʘʥʠʠ ˉ 1, ʚʪʦʨʦʡ ï 

ʧʦʞʘʨ ʚ ʟʜʘʥʠʠ ˉ 2.  

ʇʨʠ ʧʦʞʘʨʝ ʚ ʟʜʘʥʠʠ ˉ 1 ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʨʘʟʨʳʚ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ rʪʨ1, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʯʝʪʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʚʳʩʠʪ ʤʠʥʠʤʘʣʴʥʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ qʢʨʠʪ1 

(ʜʣʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ 10,0 ʢɺʪ/ʤ
2
). ʇʨʠ ʧʦʞʘʨʝ ʚ ʟʜʘʥʠʠ ˉ 2 ʨʘʩʩʪʦʷʥʠʝ rʪʨ2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʥʝʧʨʝʚʳʰʝʥʠʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʥʠʤʘʣʴʥʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ qʢʨʠʪ2 (ʜʣʷ ʜʨʝʚʝʩʠʥʳ 

13,9 ʢɺʪ/ʤ
2
). ɿʘ ʚʝʣʠʯʠʥʫ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʘʟʨʳʚʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʟ rʪʨ1 

ʠ rʪʨ2. 

ɺ ʄʝʪʦʜʠʢʝ ʟʥʘʯʝʥʠʝ ʧʘʜʘʶʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʧʣʘʤʝʥʠ ʧʦʞʘʨʘ ʥʘ ʦʙʣʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ qʧʘʜ 

(ʢɺʪ/ʤ
2
) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: qʧʘʜ = 94 Fq, ʛʜʝ Fq - ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ [4]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʣʫʯʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʠ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʤʝʥʠ ʚʦʟ-

ʤʦʞʥʦʛʦ ʧʦʞʘʨʘ ʠ ʦʙʣʫʯʘʝʤʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʝʜʥʝʛʦ ʦʙʲʝʢʪʘ. ɿʥʘʯʝʥʠʝ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʦʙʣʫʯʝʥʥʦʩʪʠ Fq ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʟʣʫʯʘʶʱʝʡ ʠ ʧʨʠʥʠʤʘ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʠʭ ʦʨʠʝʥʪʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨʦʚ ʧʣʘʤʝʥʠ. ɺ ʄʝʪʦʜʠʢʝ ʧʨʠʚʝ-

ʜʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʣʫʯʝʥʥʦʩʪʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠ̫ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʭʝʤ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʤʝʥʠ ʠ ʦʙʣʫʯʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʷʚʣʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʜʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦ-

ʩʝʜʥʠʭ ʟʜʘʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʄʝʪʦʜʠʢʘ ʜʦʧʫʩʢʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʣʫʯʝʥʥʦ-

ʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢ, ʚ ʨʘʙʦʪʘʭ [6] ʠ [7] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ:  

1) ʠʟʣʫʯʘʶʱʘʷ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʘ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʧʣʘʤʝʥʠ;  

2) ʠʟʣʫʯʘʶʱʘʷ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ 

ʚʥʝ ʧʨʝʜʝʣʦʚ ʧʣʘʤʝʥʠ;  

3) ʠʟʣʫʯʘʶʱʘʷ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʣʦʤ (ʦʪ 0Áʜʦ 180Á) ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʧʨʝʜʝʣʦʚ ʧʣʘʤʝʥʠ.  

ʇʨʠʤʝʥʷʝʤʳʝ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠ ̫ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʣʫʯʝʥʥʦʩʪʠ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ 

ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 
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ʦʜʠʥʘʢʦʚʦ. ʉʦʛʣʘʩʥʦ ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ ʧʦ ʤʝʪʦʜʠʢʝ [6] ʵʣʝʤʝʥʪʘʨʥʘʷ ʧʣʦʱʘʜʢʘ ʧʨʠʥʠʤʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝ-

ʱʘʝʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ (ʢʘʢ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ). ʄʝʪʦʜʠʢʘ, 

ʠʟʣʦʞʝʥʥʘʷ ʚ [7], ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʙʝʟ ʩʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʢʘʢ 

ʠ ʚ ʚʪʦʨʦʤ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʣʫʯʝʥʥʦʩʪʠ ʧʦ [6] ʠʟʣʫʯʘʶʱʘʷ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʨʠʚʦʜʷʪʩʷ ʢ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ, ʘ [7] ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʙʝʟ ʩʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦ-

ʱʘʜʢʠ. ɺ ʨʘʙʦʪʝ [8] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʝʪʦʜʫ [7], ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʝʪ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ [6] ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʦʜʠʢ [4], [6] ʠ [7] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʣʫʯʝʥʥʦʩʪʠ ʠ ʦʩʨʝʜʥʝʥʥʳʝ ʨʘʟʤʝʨʳ ʧʣʘʤʝʥʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʩʣʦʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʜʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʦʣʝ-

ʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʨʘʜʠʘʮʠʦʥʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʧʦʞʘʨʝ [9]. ʇʨʠ 

ʵʪʦʤ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʚʝʢʮʠʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ.  

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʨʘʩʯʝʪʥʦʡ ʦʮʝʥʢʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʟʨʳʚʦʚ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠ ̫

ʚʝʣʠʯʠʥʳ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʙʦʨʘ ʨʘʩʯʝʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʮʝʥʢʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʟʨʳʚʦʚ 

ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʣʠʯʠʷ ʛʦʨʶʯʝʡ ʦʪʜʝʣʢʠ ʠ ʧʨʦʝʤʥʦʩʪʠ ʟʜʘʥʠʡ. ʊʘʢʦʡ ʧʦʜ-

ʭʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʚ [10], ʚ ʢʦʪʦʨʦʤ ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʡ ʛʦʨʶʯʝʡ ʥʘʛʨʫʟʢʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʷ (ʢʛ/ʤ
2
), ʘ ʪʘʢʞʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥ, ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤ ʠ ʢʨʦʚʣʠ (ʛʨʫʧʧʘ 

ʛʦʨʶʯʝʩʪʠ ʠʣʠ ʠʥʜʝʢʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʪʨʝʭ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘ-

ʨʘ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ ʥʘ ʩʦʩʝʜʥʠʝ ʦʙʲʝʢʪʳ (ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ). ʇʦ ʜʘʥʥʳʤ ʦʙ ʫʨʦʚʥʝ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʧʨʦʮʝʥʪʫ ʧʨʦʝʤʥʦʩʪʠ ʠ ʨʘʟʤʝʨʘʤ ʬʘʢʝʣʘ ʧʦ ʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʪʘʙʣʠʮʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ [10] ʙʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʟʜʘʥʠ-

ʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [11]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʝ-

ʨʘʪʠʚʥʦʡ (ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ) ʚʝʣʠʯʠʥ ʦʮʝʥʢʠ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʨʘʟʥʠʮʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʥʦʨʤʠʨʫʝʤʳʭ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʙʦʣʝʝ 20% ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʧʦʞʘʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʄʝʪʦʜʠʢʘ [4] ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʥʫ  ʁʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʢʨʘʱʝ-

ʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʞʠʣʳʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʠ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʩʚʦʜʝ ʧʨʘʚʠʣ [2]. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ 6 ʤ, ʘ ʜʦ (ʦʪ) ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

IV ʠ V ʩʪʝʧʝʥʝʡ ʦʛʥʝʩʪʦʡʢʦʩʪʠ - ʥʝ ʤʝʥʝʝ ʯʝʤ 10 ʤ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʚʝʣʠʯʠʥʳ ʧʘʜʘʶʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʧʣʘʤʝʥʠ ʧʦʞʘʨʘ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʠ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʩʣʝʜʫʝʪ ʩʦʩʪʘʚʠʪʴ ʪʦʯʥʳʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʩʝʜʥʠʭ ʟʜʘʥʠʡ ʜʣʷ ʢʦʨʨʝʢʪʥʦ-

ʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʣʫʯʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʨʫʞʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢ-

ʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪ ɹʨʘʟʣʠʯʥʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠʭ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝ-

ʪʦʜ ʧʦʣʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʨʘʜʠʘʮʠʦʥʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʧʦʞʘʨʝ, 

ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʣʫʯʘʝ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʠ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. ï ʄ.: ɺʅʀʀʇʆ, 

2014. ï 148 ʩ. 

2. ʉʇ 4.13130.2013 ʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘʭ 

ʟʘʱʠʪʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ. ï ʄ.: ʄʏʉ ʈʦʩʩʠʠ, 2013. ï 183 ʩ.  

3. ʍʘʩʘʥʦʚ ʀ.ʈ., ʋʰʘʢʦʚ ɼ.ɺ, ʉʪʝʨʥʠʥʘ ʆ.ɺ. ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʟʘʩʪʨʦʡʢʝ ʟʜʘʥʠʷʤʠ ʠʟ ʜʝʨʝ-

ʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʤʘʪʝʨʠʘʣʳ XXVIII  ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʏ.1. - ʄ.: ɺʅʀʀʇʆ, 2016. ï ʉ. 367-375. 

4. ʇʨʠʢʘʟ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 14.02.2020 ˉ 89 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ˉ 1 ʢ ʩʚʦʜʫ ʧʨʘʚʠʣ ʉʇ 

4.13130.2013 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤè. ï ʄ.: ʄʏʉ ʈʦʩʩʠʠ, 2020. - 46 ʩ. 

5. ʂʦʰʤʘʨʦʚ ʖ.ɸ., ɹʘʰʢʠʨʮʝʚ ʄ.ʇ. ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʚ ʧʦʞʘʨʥʦʤ ʜʝʣʝ - ʄ.: ɺʀʇʊʐ ʄɺɼ 

ʉʉʉʈ, 1987. - 440 ʩ. 

6. ʈʦʡʪʤʘʥ ʄ.ʗ. ʇʦʞʘʨʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. - ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1985. - 590 ʩ.  

7. ʅʉʈ ɽʅ 1991-1-2-2011 ɽʚʨʦʢʦʜ 1: ɺʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʦʨʫʞʝʥʠʷ - ʏʘʩʪʴ 1-2: ʆʩʥʦʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ -  

ɺʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʦʨʫʞʝʥʠʠ ʧʨʠ ʧʦʞʘʨʝ. ï ʄ.: ʅʀʎ çʉʪʨʦʠʪʝʣʴʩʪʚʦè, 2011. ï 67 ʩ. 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 

__________________________________________________________________________________ 

 

135 

 

8. ʇʘʩʪʫʭʦʚ C.ʄ., ɾʘʤʦʡʜʠʢ ʉ.ʄ., ʊʝʪʝʨʶʢʦʚ ɸ.ɺ. ɸʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʧʦ ʦʮʝʥʢʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʞʘʨʘ // ɺʝʩʪʥʠʢ ʂʦʤʘʥʜʥʦ-ʠʥʞʝʥʝʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʄʏʉ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ, 2014. - ˉ 2 (20). - ʉ. 23-31. 

9. ʈʳʞʦʚ ɸ.ʄ., ʍʘʩʘʥʦʚ ʀ.ʈ., ʂʘʨʧʦʚ ɸ.ɺ., ɺʦʣʢʦʚ ɸ.ɺ., ʃʠʮʢʝʚʠʯ ɺ.ɺ., ɼʝʢʪʝʨʝʚ ɸ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʝʚʦ-

ʛʦ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʞʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. - ʄ.: ɺʅʀʀʇʆ, 

2002. - 35 ʩ. 

10. NFPA 80A: Recommended Practice for Protection of Buildings from Exterior Fire Exposures. -National Fire 

Protection Association, 2017 - 23 p. 

11. ʍʘʩʘʥʦʚ ʀ.ʈ., ʉʪʝʨʥʠʥʘ ʆ.ɺ. ʆʮʝʥʢʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ // ɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʪʝʟ. ʜʦʢʣ. XXʍ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. - ʄ.: ɺʅʀʀʇʆ, 2018. ï ʩ. 362-

365. 

 

 

ʋɼʂ 614.842.81  
ʉʳʩʢʦ ʄ. ʉ., ʄʘʣʴʮʝʚ ɸ. ʅ. ʂ ʚʦʧʨʦʩʫ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

 

ʄ. ʉ. ʉʳʩʢʦ, ɸ. ʅ. ʄʘʣʴʮʝʚ
48

 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  

 

ʂ ɺʆʇʈʆʉʋ ʆʈɻɸʅʀɿɸʎʀʀ ʆɹɽʉʇɽʏɽʅʀʗ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɺ ʄɽɼʀʎʀʅʉʂʀʍ ʋʏʈɽɾɼɽʅʀʗʍ 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦ-

ʩʪʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʡʪʠ ʚ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʚʘʢʫʘʮʠʷ, ʙʝʟʦʧʘʩʥʘʷ ʟʦʥʘ.  

 

M. S. Sysko, A. N. Maltsev  

 

ON THE QUESTION OF ORGANIZATION OF PROVIDING FIRE SAFETY IN MEDICAL INSTITUTIONS  

 

The article deals with the problem of extinguishing fires at health facilities, the main difficulties arising from the 

evacuation of people who do not have to go to a safe area on their own. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʩʤʳʩʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʜʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʦʙʱʝʩʪʚʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ, ʚʳʩʦʢʦʪʝʭʥʦʣʦ-

ʛʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ. ɽʩʣʠ ʧʨʠʙʝʛʥʫʪʴ ʢ ʩʪʘʪʠʩʪʠʢʝ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦ-

ʣʷ ʧʦʞʘʨʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʠ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʠʭ ʜʦʤʘʭ 

(ʈʠʩ 1). 

 
 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ 

  

                                                 
48É ʉʳʩʢʦ ʄ. ʉ., ʄʘʣʴʮʝʚ ɸ. ʅ., 2020 
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ʅʝ ʩʪʦʠʪ ʦʩʪʘʚʣʷʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʧʦʞʘʨʳ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʘʭ, ʦʙʲʝʢʪʘʭ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳ-

ʚʘʥʠʝʤ ʣʶʜʝʡ, ʪʘʢ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʦ ʥʝʩʢʦʣʴʢʦ çʛʨʦʤʢʠʭè ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʞʝʨʪʚʘʤʠ ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʩʪʘʨʠʢʠ ʠ ʜʝʪʠ, ʚʦʧʨʦʩ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʩʪʦʠʪ ʦʯʝʥʴ ʦʩʪʨʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ð ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʙʲʝʢʪʳ ʚʝʩʴʤʘ ʜʦʨʦʛʠ ʚ ʩʦʜʝʨʞʘʥʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ð ʯʝʣʦʚʝʯʝʩʢʘʷ ʞʠʟʥʴ ʙʝʩʮʝʥʥʘ. 

ʂ ʦʙʲʝʢʪʘʤ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʫʯʨʝʞʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʛʨʘʞʜʘʥ, ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ. ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʷ ʙʳ ʭʦʪʝʣ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʦʙʲʝʢ-

ʪʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʆɹʋɿ çɺʝʨʭʥʝʣʘʥʜʝ-

ʭʦʚʩʢʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʨʘʡʦʥʥʥʘʷ ʙʦʣʴʥʠʮʘè, ʪʘʢ ʢʘʢ ʧʦ-

ʞʘʨʳ ʥʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ ʠʤʝʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʠ ʧʦʩʣʝʜʫʱʠʝ ʜʥʠ, ʠ ʷʚʣʷʶʪʩʷ ʪʝʤʦʡ ʜʠ-

ʧʣʦʤʘ, ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʤʥʦʡ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠ-

ʦʥʥʦʡ ʨʘʙʦʪʳ (ʈʠʩ. 2).  

ʄʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ ï ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʟʘʚʝʜʝʥʠʷ, ʚ ʢʦʪʦ-

ʨʳʭ ʣʶʜʷʤ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʧʦʣʥʳʡʩʧʝʢʪʨ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ: ʜʠʘʛʥʦʩʪʠʢʘ, 

ʣʝʯʝʥʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʳʭ ʙʦʣʝʟʥʝʡ. 

 

 
 

ʈʠʩ. 2. ʆʙʱʠʡ ʚʠʜ ʥʘ ʆɹʋɿ çɺʝʨʭʥʝʣʘʥʜʝʭʦʚʩʢʘʷ ʎʈɹè 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʠʭ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ð ʤʘʩʩʦʚʦʝ ʧʨʝʙʳʚʘʥʠʝ  ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʳʭ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʛʨʘʞʜʘʥ ð ʩʪʘʨʠʢʦʚ ʠ ʠʥʚʘʣʠʜʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝ-

ʜʚʠʛʘʪʴʩʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩ ʤʘʣʦʤʦʙʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʘʩʝʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʵʚʘʢʫʘʮʠʠ, ʪʘʢ ʢʘʢ ʜʣʷ 

ʥʠʭ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʟʜʘʥʠʷ ʠʣʠ ʚ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ, ʥʝʞʝʣʠ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ 

ʟʘʱʠʪʳ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 75% ʩʦʮʠʘʣʴʥʦ - ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʨʦʤ ʬʦʥʜʝ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠʣʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʵʪʠʭ ʟʜʘʥʠʡ ʧʨʦʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʭʚʘʪ-

ʢʦʡ ʬʠʥʘʥʩʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ ʠʟ ʤʝʩʪʥʳʭ, ʪʘʢ ʠ ʠʟ ʬʝʜʝʨʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʧʨʦ-

ʙʣʝʤʘ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʪʝʭ ʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʠ ʜʨʫʛʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ɺ ʜʘʥʥʳʭ ʟʜʘʥʠʷʭ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ, ʨʘʟʤʝ-

ʱʝʥʠʶ ʧʦʤʝʱʝʥʠʡ ʚ ʦʙʲʝʤʝ ʟʜʘʥʠʷ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɿʘʜʘʯʘʤʠ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ:  

- ʦʙʟʦʨ ʨʝʟʦʥʘʥʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʟʘʨʫʙʝʞʦʤ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʛʘʨʥʠʟʦʥʘ;          

- ʘʥʘʣʠʟ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ; 

- ʚʳʙʦʨ ʚʦʟʤʦʞʥʳʭ ʤʝʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʘ ʪʘʢ ʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ; 

- ʨʘʩʯʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʫʰʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ ʥʘ ʦʩʥʦʚʝ ʩʭʝʤ ʨʘʩʩʪʘʥʦʚʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ; 

- ʵʢʦʣʦʛʦ ï ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʯʠʥʝʥʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ.   

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʡ ʨʘʙʦʪʳ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ ʩ ʣʠʯʥʳʤ 

ʩʦʩʪʘʚʦʤ ʢʘʨʘʫʣʘ ʥʘ ʦʙʲʝʢʪʘʭ ʪʘʢʘʛʦ ʪʠʧʘ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʣʘʥʦʚ, ʢʘʨʪʦʯʝʢ ʠ ʧʣʘʥʦʚ ʪʫʰʝʥʠʷ ʧʦ-

ʞʘʨʘ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʫʯʝʥʠʡ. 

ʎʝʣʴʶ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʡ ʏʉ, ʜʝʪʘʣʴʥʦʝ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ  ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʪʫʰʝʥʠʷ 

ʧʦʞʘʨʘ. 
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ʂ ɺʆʇʈʆʉʋ ʇʈʀʄɽʅɽʅʀʗ ɹɸɿ ɼɸʅʅʓʍ ɺ ʕʂʉʇɽʈʊʀɿɽ ʇʆɾɸʈʆɺ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʵʢʩʧʝʨʪʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʞʘʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʩʪʨʫʢʪʫʨ ʦʧʣʘʚʣʝʥʠʡ ʪʦʢʦʚʝʜʫʱʠʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠʟʳʤʘʝʤʳʭ ʩ ʤʝʩʪ ʧʦʞʘʨʦʚ ʠ ʦʧʠʩʘʥʠʡ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʞʘʨʘ, ʩʦʟʜʘʥʥʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙʤʝʥʘ ʵʢʩʧʝʨʪʥʳʤ ʦʧʳʪʦʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʢʩʧʝʨʪʘʤ ʫʧʦʨʷʜʦ-

ʯʝʥʥʦ ʭʨʘʥʠʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʧʦʞʘʨʘʤ ʩ ʵʢʩʧʝʨʪʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩ-

ʧʝʨʪʠʟʘ, ʙʘʟ rʜʘʥʥʳʭ. 

 

N. A. Taratanov, S. S. Lapshin, L. Ya. Valiahmadov, A. V. Kolesov 

 

ON THE USE OF DATABASES IN FIRE EXPERTISE 

 

The paper presents a comparative analysis of the physical and chemical properties of target additives to foaming 

agents. The main promising directions in the development of effective, safe fire extinguishing means are analyzed. 

It follows from the conducted studies that if silica particles with a size of 140-270 nm are used as target additives, 

it turned out that a weakly Packed single layer provides maximum water retention in the channels, hence the stability of the 

films, and a high quenching rate. 

Key words: reconstruction of the process of fire occurrence and development, fire-technical expertise, databases. 

 

 

ɺ ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ (ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ) ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ, ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʪʘʢ, ʯʪʦ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ, ʦʧʳʪʥʳʭ ʵʢʩʧʝʨʪʦʚ ʤʝʥʷʶʪ ʤʦʣʦʜʳʝ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʚʦʝʡ ʩʣʫʞʙʳ, ʤʦʣʦʜʳʝ ʵʢʩ-

ʧʝʨʪʳ ʥʝ ʠʤʝʶʪ ʦʧʳʪʘ ʨʘʙʦʪʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʵʢʩʧʝʨʪʠʟʝ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʣʠ ʙʳ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʵʢʩʧʝʨʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʩʣʫʞʙʳ ʚ ʉʕʋ ʌʇʉ. ʇʦʵʪʦʤʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʤʝʥ ʦʧʳʪʦʤ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʵʢʩʧʝʨʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʩʧʝʨʪʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʦʚʳʭ ʬʦʨʤ ʦʙʤʝʥʳ ʦʧʳʪʦʤ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʧʫʪʝʤ, ʚʩʝ ʯʘʱʝ ʦʢʘʟʳʚʘʝʪ-

ʩʷ ʟʥʘʯʠʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʩʧʝʨʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [1]. 

ʉʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ï ʵʪʦ ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʤʝʥ ʦʧʳʪʦʤ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʨʘ-

ʙʦʪʥʠʢʘʤʠ ʉʕʋ ʧʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʧʦʞʘʨʘʤ, ʪʝʤ ʩʘʤʳʤ ʥʘʫʯʠʪʴ ʠʭ ʯʝʤʫ-ʪʦ ʥʦʚʦʤʫ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ɹɼ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʪʘ ʠ ʦʙʦʩʥʦ-

ʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʠʟʳ. 

ɹɼ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʭʨʘʥʠʣʠʱʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ. ʄʝʪʦʜʠʢʘ 

ʩʦʟʜʘʥʠʷ ɹɼ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʨʠʩ. 1). 

ɹʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʵʢʩʧʝʨʪʘ ʥʝʦʙʭʦʜʠʤʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ. 
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ʊʘʢ ʥʘ ʙʘʟʝ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʵʢʩʧʝʨ-

ʪʠʟʳ ʧʦʞʘʨʦʚ [2] (ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ) ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ (ʅʀʈ) ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʚʝ ʙʘʟʳ 

ʜʘʥʥʳʭ (ʨʠʩ. 2):  

- ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ ʵʢʩʧʝʨʪʥʦʤʫ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʧʦʞʘʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ; 

- ʣɻʝʢʪʨʦʥʥʳʡ ʢʘʪʘʣʦʛ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ 

ʦʧʣʘʚʣʝʥʠʡ ʪʦʢʦʚʝʜʫʱʠʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ 

ʠʟʳʤʘʝʤʳʭ ʩ ʤʝʩʪ ʧʦʞʘʨʦʚ. 

ʇʝʨʚʘʷ ʙʘʟʘ ʩʦʟʜʘʥʘ ʚ ʮʝʣʷʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʞʘʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʕʋ ʌʇʉ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʢʩʧʝʨʪʥʦʡ ʧʨʘʢʪʠʢʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʵʢʩʧʝʨʪʥʦʤʫ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʧʦʞʘʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʙʦʣʝʝ 

2000 ʧʦʞʘʨʦʚ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ. 

ɺʪʦʨʘʷ ʙʘʟʘ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʦʡ ʩʠ-

ʩʪʝʤʦʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʧʦʤʦʱʴ ʵʢʩʧʝʨʪʫ ʧʨʠ ʘʥʘʣʠʟʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʦʧʣʘʚʣʝʥʠʡ ʪʦʢʦʚʝʜʫʱʠʭ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʦʪʨʘʙʦʪʢʝ çʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡè 

ʚʝʨʩʠʠ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ. ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʢʘʪʘʣʦʛʝ ʜʘʥ-

ʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʢ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ, ʪʘʢ ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʣʘʚʣʝʥʠʡ, ʠʟʲʷʪʳʭ ʩ ʤʝʩʪ 

ʧʦʞʘʨʦʚ. 

 

 
 

ʈʠʩ. 1. ʇʘʨʘʤʝʪʨʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʤʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ɹɼ 

 

 

 

 
 

ʈʠʩ. 2. ɹʘʟʳ ʜʘʥʥʳʭ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ 

 
 

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʧʦ-

ʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟ.r ʆʙʨʘʱʝʥʠʝ ʵʢʩʧʝʨʪʘ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʢʣʶʯʘʶʱʠʭ ʦʧʠʩʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʮʝ-

ʥʘʨʠʝʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʦʞʘʨʝ [3-6]. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʨʪʥʳʭ 
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ʟʘʢʣʶʯʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʜʦʧʫʱʝʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʦʰʠʙʦʢ ʧʨʦʷʚ-

ʣʷʶʱʠʭʩʷ ʚ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʠʣʠ ʧʦʨʦʡ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʰʠʙʦʯ-

ʥʦʡ ʪʨʘʢʪʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʘʥʥʳʭ ʦʰʠʙʦʢ ʥʘ ʢʘʬʝʜʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ (ʚ ʩʦʩʪʘʚʝ ʋʅʂ çɻʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨè) ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, ʙʳʣʘ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʞʘʨʘ, ʩʦʟʜʘʥʥʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ (ʨʠʩ. 3 ʠ 4), ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʮʝʣʴʶ ʵʢʩʧʝʨʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʉʕʋ ʌʇʉ ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠ ʁʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʝʥʥʦ ʭʨʘʥʠʪʴ ʦʧʠʩʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʞʘʨʘ, 

ʧʦʣʫʯʘʪʴ ʢ ʥʠʤ ʜʦʩʪʫʧ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʠʟ (ʨʠʩ. 4). ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʥʘʣʦʛʦʚ ʪʘʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʚʳʷʚʣʝʥʦ. 

 
 

ʈʠʩ. 3. ɹʘʟʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʞʘʨʘ 

 

 
 

ʈʠʩ. 4. ʅʘʚʠʛʘʮʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʞʘʨʘ 

 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʩʫʝɦ-

ʩʪʚʠʪʴ ʦʙʤʝʥ ʦʧʳʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʚʠʛʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ʦ ʧʨʠʯʠʥʝ ʧʦʞʘʨʘ. 
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ʇʆɾɸʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʆɹʒɽʂʊʆɺ ʍʈɸʅɽʅʀʗ ʀ ʇɽʈɽʈɸɹʆʊʂʀ ɼʈɽɺɽʉʀʅʓ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠ-

ʥʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʪʘʪʴʶ, ʫʟʥʘʣ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʧʨʠʯʠʥʳ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʲʝʢʪʳ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʜʨʝ-

ʚʝʩʠʥʘ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 
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FIRE SAFETY OF WOOD STORAGE AND PROCESSING FACILITIES  

 

This article deals with the problem of fire safety of wood storage and processing facilities. After analyzing the ar-

ticle, I learned the specifics of the operation of wood storage and processing facilities, the causes of fire, and measures 

aimed at ensuring fire safety of these facilities. 
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ɼʨʝʚʝʩʠʥʘ ʥʘ  ʩʝʛʦʜʥʷʰʥʠʡ  ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʣʶʣʦʟʳ, ʙʫʤʘʛʠ, ʜʨʝʚʝʩʥʦ - ʚʦʣʦʢʥʠʩʪʳʭ ʠ ʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʘ ʪʘʢ-

ʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʘʤʠ ʵʢʩʪʨʘʢʮʠʠ ʠ ʧʠʨʦʣʠʟʘ. ʉʪʦʣʷʨʥʳʝ ʠʟʜʝʣʠʷ ʠʟ  

ʜʨʝʚʝʩʠʥʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʚ ʙʳʪʫ [1]. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʞʝʛʦʜʥʳʝ ʟʘʛʦʪʦʚʢʠ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʚ  ʤʠʨʝ  ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 2600 ʤʣʥ.  ʤ

3
.  ʕʪʦ 

ʧʦʯʪʠ ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʠ ʮʝʤʝʥʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʨʝʚʝʩʠʥʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʩʝ ʚʦʟʨʘʩʪʘʝʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʭʨʘʥʝʥʠʝ ʠ 

ʧʝʨʝʨʘʙʦʪʢʫ ʜʨʝʚʝʩʠʥʳ. 

ʆʙʲʝʢʪʳ ʧʦ ʭʨʘʥʝʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ ʠʤʝʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ.  

ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʟʥʘʪʴ ʩʧʝʮʠʬʠʢʫ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ,  ʘ ʪʘʢʞʝ ʦʙʲʝʤʘ ʭʨʘʥʷʱʠʭʩʷ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʚʩʝ ʩʢʣʘʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʜʚʘ ʚʠʜʘ: 

- ʙʘʟʠʩʥʳʝ; 

- ʨʘʩʭʦʜʥʳʝ. 

ɹʘʟʠʩʥʳʝ ʩʢʣʘʜʳ - ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʢʣʘʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʣʝʩʦʤʘ-

ʪʝʨʠʘʣʦʚ,  ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 10 ʪʳʩ. ʤ
3
. ʊʘʢʠʝ ʩʢʣʘʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʭ ʩʪʘʥʮʠʡ,  ʚ ʨʝʯʥʳʭ ʠ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ.  ʀ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʛʨʫʟʢʘ  ʜʨʝʚʝʩʠʥʳ ʧʦ-

ʪʨʝʙʠʪʝʣʷʤ. 

ʈʘʩʭʦʜʥʳʝ ʩʢʣʘʜʳ - ʵʪʦ ʩʢʣʘʜʳ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ,  ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɽʤʢʦʩʪʴ ʪʘʢʠʭ ʩʢʣʘʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʪʳʩ. ʤ
3
. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʭʨʘʥʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝ ʩʢʣʘʜʳ ʣʝʩʥʳʭ  ʤʘʪʝʨʠʘʣʦʚ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʯʝʪʳʨʝ ʦʩ-

ʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

- ʩʢʣʘʜʳ ʢʨʫʛʣʦʛʦ ʣʝʩʘ; 

- ʩʢʣʘʜʳ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ; 

- ʩʢʣʘʜʳ ʙʘʣʘʥʩʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, ʦʩʤʦʣʘ ʠ ʜʨʦʚ ʢʫʯʝʚʦʛʦ ʭʨʘʥʝʥʠʷ; 

- ʩʢʣʘʜʳ ʱʝʧʳ ʠ  ʦʧʠʣʦʢ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʮʝʥʥʦʩʪʠ ʜʨʝʚʝʩʠʥʘ ʥʘ  ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʭʨʘ-

ʥʠʪʴʩʷ ʥʘ ʦʪʢʨʳʪʳʭ  ʧʣʦʱʘʜʢʘʭ,  ʧʦʜ ʥʘʚʝʩʘʤʠ ʠ  ʚ  ʧʦʤʝʱʝʥʠʷʭ.  ʊʘʢ, ʩʢʣʘʜʳ ʢʨʫʛʣʦʛʦ ʣʝʩʘ, ʙʘʣʘʥʩʦʚʦʡ ʜʨʝʚʝʩʠ-

ʥʳ, ʦʩʤʦʣʘ ʠ ʜʨʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪʢʨʳʪʳʤʠ. ʉʢʣʘʜʳ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʱʝʧʳ ʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ 

ʤʦʛʫʪ ʙʳʪʴ  ʦʪʢʨʳʪʳʤʠ, ʟʘʢʨʳʪʳʤʠ, ʘ ʪʘʢʞʝ  ʨʘʟʤʝʱʘʪʴʩʷ ʧʦʜ ʥʘʚʝʩʘʤʠ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʢʣʘʜʦʚ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝ-

ʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʅʘʣʠʯʠʝ  ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʭʨʘʥʠʤʳʭ ʛʦʨʶʯʠʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ ʚ ʦʜʥʦʤ ʰʪʘʙʝʣʝ 

ʜʦʭʦʜʠʪ ʜʦ 55 ʤ
3
, ʧʨʠ ʵʪʦʤ ʧʦʞʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 700 ʠ ʙʦʣʝʝ  ʢʛ/ʤ

2
. 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʱʝʧʳ ʠ ʦʧʠʣʦʢ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʥʘ ʦʪʢʨʳʪʳʭ ʩʢʣʘʜʘʭ ʱʝʧʳ ʠ  ʦʧʠʣʦʢ,  ʚ ʨʝʟʫʣʴʪʘʪʝ  ʙʠʦʣʦʛʠʯʝʩʢʦʡ  ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ. 

ʅʘʨʷʜʫ ʩ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝʤ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʚ ʥʘ ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʩʪʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ: 

- ʦʪ ʧʨʷʤʳʭ ʫʜʘʨʦʚ ʤʦʣʥʠʠ; 

- ʦʪ ʪʝʧʣʦʚʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʚʘʨʠʡʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʦʪ ʧʝʨʝʛʨʝʪʳʭ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʫʟʣʦʚ ʪʨʘʥʩʧʦʨʪʝʨʦʚ; 

- ʦʪ ʠʩʢʨʦʚʳʭ  ʨʘʟʨʷʜʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʨʠ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʱʝʧʳ ʠ ʦʧʠʣʦʢ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ. 

ʇʦʞʘʨʳ ʥʘ  ʩʢʣʘʜʘʭ  ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʧʦʪʦʢʘʤʠ. ʊʘʢ, ʧʨʠ ʛʦ-

ʨʝʥʠʠ ʰʪʘʙʝʣʷ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʤ ʦʪ ʥʝʛʦ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʦʩʪʠʛʘʝʪ 17,5  ʢɺʪ/ʤ
2
. 

ʇʨʠ ʪʘʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʦʙʫʛʣʠʚʘʥʠʝ ʠ ʟʘʛʦʨʘʥʠʝ ʜʨʝʚʝʩʠʥʳ ʚ ʥʝ ʛʦʨʷʱʠʭ ʰʪʘʙʝʣʷʭ ʚ ʪʝʯʝʥʠʝ 5 - 15 ʤʠʥ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʩʧʦʩʦʙ ʝʝ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ. ʇʨʠ ʩʢʦʨʦʩʪʠ  ʚʝʪʨʘ 1,5 - 2 ʤ/ʩ ʧʣʘʤʷ ʥʘʢʣʦʥʷʝʪʩʷ ʠ ʧʝʨʝʢʨʳʚʘʝʪ 10-

ʤʝʪʨʦʚʳʝ ʨʘʟʨʳʚʳ  ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʰʪʘʙʝʣʝʡ.  ʇʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 10 - 14 ʤ/ʩ ʚʠʭʨʝʚʳʝ ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʦʪʦʢʠ 

ʩʧʦʩʦʙʥʳ ʨʘʟʥʦʩʠʪʴ ʠʩʢʨʳ ʠ ʛʦʨʷʱʠʝ ʛʦʣʦʚʥʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʦʚʳʭ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ ʥʘ ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʦʚʥʘʷ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʥʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʧʦʞʘʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ. 

1. ʄʦʣʥʠʝʟʘʱʠʪʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʩʝ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʭʨʘʥʝʥʠʝ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦ-

ʚʘʥʳ ʤʦʣʥʠʝʟʘʱʠʪʦʡ. 

2. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘʜ ʰʪʘʙʝʣʷʤʠ ʠ ʢʫʯʘʤʠ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʟʘʧʨʝʱʘʝʪʩʷ. ʊʘʢʠʝ ʣʠʥʠʠ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 

ʧʣʘʥʝ ʥʝ ʙʣʠʞʝ 20 ʤ ʦʪ ʰʪʘʙʝʣʝʡ ʠ ʢʫʯ. 

3. ʉʦʦʪʚʝʪʩʪʚʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʢʣʘʩʩʫ ʟʦʥʳ. 

ʉʠʣʦʚʦʝ  ʠ ʦʩʚʝʪʠʪʝʣʴʥʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʧʨʦʢʣʘʜʢʠ ʵʣʝʢʪʨʦʩʝʪʝʡ ʥʘ ʫʯʘʩʪʢʘʭ ʦʪ-

ʢʨʳʪʦʛʦ ʭʨʘʥʝʥʠʷ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʜʣʷ ʢʣʘʩʩʘ ʟʦʥʳ ʇ-

III, ʘ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ï ʜʣʷ ʢʣʘʩʩʘ ʇ-IIʘ. 

4. ʆʙʦʨʫʜʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʫʩʪʨʦʡʩʪʚʘʤʠ ʟʘʱʠʪʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ (ʋɿʆ) ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠ-

ʤʘʭ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 
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5. ʅʘ ʩʢʣʘʜʘʭ ʱʝʧʳ ʠ ʦʧʠʣʦʢ ʚʦ ʠʟʙʝʞʘʥʠʝ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ  ʜʦʣ-

ʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʠ ʢʫʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʨʤʦʱʫʧʦʚ, ʘ ʪʘʢʞʝ 

ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʛʘʟʦʚʳʡ ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʠʝ ʦʢʠʩʠ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʱʝʧʳ ʠ ʦʧʠʣʦʢ: 

- ʜʦʣʞʝʥ  ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ  ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʠ ʢʫʯ, ʥʘʣʠʯʠʝʤ ʉʆ ʠ ʉʆ2; 

- ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʜʦʧʫʩʪʠʤʳʝ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ. 

6. ʉʦʙʣʶʜʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ. 

ʇʦʤʠʤʦ ʩʢʘʟʘʥʥʦʛʦ ʥʘ ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʨʝ-

ʞʠʤ. ʉʶʜʘ ʚʢʣʶʯʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ, ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʜʨʝʚʝ-

ʩʠʥʳ ʠ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʢʫʨʝʥʠʷ. 

ʄʝʨʳ ʟʘʱʠʪʳ ʦʪ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʦʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ ʥʦʨʤʳ: 

- ʧʦ ʚʳʩʦʪʝ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʝʡ ʠ ʢʫʯ; 

- ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʨʘʟʨʳʚʦʚ; 

- ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʧʣʦʱʘʜʠ ʛʨʫʧʧ ʰʪʘʙʝʣʝʡ, ʢʚʘʨʪʘʣʦʚ ʠ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʩʢʣʘʜʠʨʫʶʪʩʷ 
ʣʝʩʦʤʘʪʝʨʠʘʣʳ. 

ɼʣʷ ʙʘʟʠʩʥʳʭ ʩʢʣʘʜʦʚ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʝʤʢʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 10 ʪʳʩ. ʤ
3
, ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦ ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʜʨʝʚʝʩʠʥʳ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟʣʦʞʝʥʳ ʚ ʉʅʠʇʝ 21-03-2003 çʉʢʣʘʜʳ  

ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʥʦʨʤʳè [2]. ʕʪʦ ʣʠʪʝʨʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʤʝʯʝʥʘ ʚ ʥʘʯʘʣʝ ʣʝʢʮʠʠ. 

ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʞʜʫ  ʩʢʣʘʜʘʤʠ ʠ ʩʦʩʝʜʥʠʤʠ ʦʙʲʝʢʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ  ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʳʝ  ʨʘʟʨʳʚʳ  ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʣʦʞʝʥʠʷ ɸ ʉʅʠʇ 21-03-2003[2]. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʤʝʞʜʫ ʢʚʘʨʪʘʣʘʤʠ, ʫʯʘʩʪʢʘʤʠ ʠ 

ʧʦ ʠʭ ʧʝʨʠʤʝʪʨʫ   ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 8 ʤ ʠ ʥʝ ʙʦʣʝʝ 30-ʪʠ ʤ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ  ʧʦʞʘʨʥʳʝ ʧʨʦʝʟʜʳ 

ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 3 ʤ.  ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ ʛʨʘʥʠʮ ʰʪʘʙʝʣʝʡ ʜʦ ʮʝʥʪʨʘ ʜʦʨʦʛ [3]. 
ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʩʢʣʘʜʘʭ ʣʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʢʦʣʴʮʝʚʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʚʦʜʦʧʨʦʚʦʜ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʢʣʘʜʦʚ ʦʙʲʝʤʦʤ ʙʦʣʝʝ 10000 ʤ
3
 ʜʦʣʞʝʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ  ʚʦʜʦʧʨʦʚʦʜ ʚʳʩʦʢʦʛʦ, ʜʣʷ 

ʩʢʣʘʜʦʚ ʦʙʲʝʤʦʤ ʜʦ 10000 ʤ
3
 ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʦʜʦʧʨʦʚʦʜ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ [3]. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʫʶ ʩʪʘʪʴʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʘʚʠʣ, ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʡ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʥʫʞʥʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ. ɸ ʠʤʝʥʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʫʧʨʝ-

ʞʜʝʥʠʷ ʨʠʩʢʘ, ʘ ʪʘʢ ʞʝ ʥʝʜʦʧʫʱʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʲʝʢʪʦʚ 

ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ. 
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VOLUNTEERING AS THE MEANING OF LIFE, NOT MAKING A PROFIT!  

 

This article discusses the issue of the development of voluntary fire protection in the Khanty-Mansiysk Autono-

mous Okrug - Ugra. The main goals and directions in the implementation of preventive measures by voluntary associations. 

Key words: preventive control, volunteer fire Department, voluntary association. 
 

 

ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʜʦʙʨʦʚʦʣʴʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ.  

ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʦʢʨʫʛʫ ï ʖʛʨʝ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚ-

ʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʨʘʟʚʠʚʘʷ ʜʦʙʨʦʚʦʣʴʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʳʭ ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʩʪʠʪʫʪʘ ʩʪʘʨʦʩʪ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʨʦʩʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʧʦʩʝʣʝʥʠʡ.  

ɽʞʝʜʥʝʚʥʦ ʝʜʠʥʦʡ ʜʝʞʫʨʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʦʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʩʦ ʩʪʘʨʦʩʪʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʢʣʶʯʘʷ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʦ ʚʦʟʥʠʢʰʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʧʨʦʠʩʰʝʩʪʚʠʷʭ. 

ɺʪʦʨʳʤ, ʧʦ ʟʥʘʯʠʤʦʩʪʠ, ʤʝʨʦʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʘʛʠʪʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɺʩʝʛʦ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ï ʖʛʨʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

895 ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʙʦʣʝʝ 8 000 ʫʯʘʩʪʥʠʢʦʚ (ʜʦʙʨʦʚʦʣʴ-

ʥʳʭ ʧʦʞʘʨʥʳʭ). 

ʆʩʥʦʚʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʷʚʣʷ-

ʶʪʩʷ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʠ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚ-

ʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʜʦʙʨʦʚʦʣʴʮʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʩʦʛʣʘʰʝʥʠʷ, ʦʩʥʦʚʥʳʤʠ 

ʮʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

- ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʜʦʙʨʦʚʦʣʴʯʝʩʪʚʘ (ʚʦʣʦʥʪʝʨʩʪʚʘ) ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ; 

- ʧʨʦʩʚʝʱʝʥʠʝ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʞʘ-

ʨʦʚ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ; 

- ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʫ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʬʝʨʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʋʯʘʩʪʥʠʢʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʨʛʘʥʠʟʫʝʤʳʭ 

ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʝʛʦ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢʠʭ ʢʘʢ: 

- ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʳ ʥʘʩʝ-

ʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; 

- ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʘʞʜʘʥ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦ ʤʝʨʘʭ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʚʦʩʧʠʪʘʥʠʝ ʚ ʧʦʜʨʘʩʪʘʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʩʦʟʥʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʚʳʢʦʚ ʠ ʫʤʝ-

ʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʠ ʦʪʨʘʙʦʪʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʝʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʥʦʚʳʭ ʠʜʝʡ ʠ ʧʦʜʭʦʜʦʚ ʠ ʦʙʤʝʥʘ 

ʦʧʳʪʦʤ. 

ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʩʦʛʣʘʰʝʥʠʡ, ʟʘʢʣʶʯʝʥʥʳʭ ʤʝʞʜʫ ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʧʦʞʘʨʥʳ-

ʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʩʦʚʤʝʩʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ, ʦʪʥʝʩʝʥʥʳʤ ʢ ʢʦʤʧʝʪʝʥ-

ʮʠʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʩʦʚʤʝʩʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ, ʩʦʚʝʱʘʥʠʡ, ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞʜʘʥʘ-

ʤʠ; 
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- ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʰʠʨʦʢʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʙ ʘʢʪʫʘʣʴ-

ʥʳʭ ʚʦʧʨʦʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʠʥʳʭ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʬʦʨʤʘʭ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. 

ʇʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʩʠʩʪʝʤʘ ʤʝʨ ʧʨʘʚʦʚʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ, ʨʘʙʦʪʥʠʢʦʚ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ 

ʠ ʦʢʘʟʘʥʠʝ ʠʤ ʧʦʜʜʝʨʞʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ:  

- ʣʠʯʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ; 

- ʚʦʟʤʝʱʝʥʠʝ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʣʫʞʝʙʥʳʭ ʮʝʣʷʭ ʣʠʯʥʦʛʦ (ʦʙʱʝʩʪʚʝʥʥʦʛʦ) ʪʨʘʥʩ-

ʧʦʨʪʘ, ʧʦʥʝʩʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʫʯʘʩʪʠʷ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʧʦʞʘʨʥʳʤʠ; 

- ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʚʳʧʣʘʪʳ ʚ ʩʣʫʯʘʝ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘ-

ʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

- ʦʧʣʘʪʘ ʜʥʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʪʧʫʩʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʧʦ ʤʝʩʪʫ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʘ-

ʙʦʪʥʦʡ ʧʣʘʪʳ ʥʘ ʚʨʝʤʷ ʫʯʘʩʪʠʷ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ, ʥʝʩʝʥʠʷ ʩʣʫʞʙʳ (ʜʝʞʫʨʩʪʚʘ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʙʣʝʤʘ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦ-

ʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ɺʦʩʧʠʪʘʥʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʦʙʱʝʥʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʢ ʩʦ-

ʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʤʠ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʜʝʡʩʪʚʠʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳ-

ʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢʦʝ ʜʚʠʞʝʥʠʝ, ʢʘʢ ɼʨʫʞʠʥʳ ʶʥʳʭ ʧʦʞʘʨʥʳʭ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʦʥʠ ʩʦʟʜʘʥʳ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʝʡʜʦʚʦʡ ʨʘʙʦʪʝ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʞʘ-

ʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ, ʧʨʠ ʤʝʪʦʜʠʯʝʩʢʦʤ ʩʦʜʝʡʩʪʚʠʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʘʚʪʦʥʦʤ-

ʥʦʛʦ ʦʢʨʫʛʘ ʩʦʟʜʘʥʳ ʠ ʜʝʡʩʪʚʫʶʪ ʧʘʪʨʫʣʴʥʦ-ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ.  

ʉʦʩʪʘʚ ʛʨʫʧʧ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʠʜʘ ʠ ʬʫʥʢʮʠʡ, ʧʦ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʟʣʠʯʝʥ. ʅʦ ʚʩʝ 

ʚʤʝʩʪʝ ʦʥʠ ʚʦʚʣʝʢʘʶʪ ʚ ʨʘʙʦʪʫ ʰʠʨʦʢʠʡ ʢʨʫʛ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʵʪʦ ʨʘʙʦʪʥʠʢʠ ʤʝʩʪʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ, ʩʣʫʞʘʱʠʝ 

ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ï ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ ʠ ʚʦʣʦʥʪʝʨʳ ʠʟ ʯʠʩʣʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʚ ʢʦʤʧʣʝʢʩʝ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʛʣʘʚʥʫʶ ʟʘʜʘʯʫ ʚ ʧʦ-

ʞʘʨʦʦʧʘʩʥʳʡ ʧʝʨʠʦʜ ï ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʦʞʘʨʳ ʠ ʟʘʛʦʨʘʥʠʷ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ, ʘ, ʚ ʩʣʫʯʘʝ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʣʦʢʘʣʠʟʦʚʘʪʴ, ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ. 

ʇʘʪʨʫʣʠʨʦʚʘʥʠʝ ʛʨʫʧʧʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʫʯʸʪʦʤ 

ʦʭʚʘʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʤʝʩʪ (ʟʦʥ), ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʣʝʩʥʳʤ ʤʘʩʩʠʚʘʤ ʣʠʙʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ (ʯʘʩʪʥʳʡ ʞʠʣʦʡ ʩʝʢʪʦʨ, ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʠ ʪ.ʧ.). 

ʊʘʢʞʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʟʘʢʣʶʯʝʥʳ ʩʦʛʣʘʰʝʥʠʷ ʩ ʢʘʟʘʯʴ-

ʠʤʠ ʦʙʱʝʩʪʚʘʤʠ ʧʦ çʧʨʠʢʨʳʪʠʶè ʦʪʜʘʣʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʫʛʨʦʟʝ ʧʨʠ-

ʨʦʜʥʳʭ ʧʦʞʘʨʦʚ, ʯʣʝʥʳ ʢʦʪʦʨʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ, ʦ ʧʨʠ-

ʚʣʝʯʝʥʠʠ ʠʭ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʫʰʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʧʦʞʘʨʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʩʝʥʠʷ ʜʝʞʫʨʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ, ʢʘʟʘʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʞʠʣʳʭ ʜʦʤʘʭ, ʩʘʜʦʚʦʜʯʝʩʢʠʭ, ʦʛʦ-

ʨʦʜʥʠʯʝʩʢʠʭ ʠ ʜʘʯʥʳʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʪʜʳʭʘ ʛʨʘʞʜʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʮʝʣʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ, ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʠʚʣʝʯʝʥʠʝ ʖʛʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʧʘʩʘʥʠʷ ʥʘ 

ʚʦʜʘʭ, ʘ ʪʘʢʞʝ 25 ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʚʦʣʦʥʪʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʏʣʝʥʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʚʦʣʦʥʪʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʘʪ-

ʨʫʣʠʨʦʚʘʥʠʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʝʩʪʘʭ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʜʳʭʘ ʣʶʜʝʡ ʫ ʚʦʜʦʝʤʦʚ.  

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʱʝʩʪʚʘ ʧʨʠʥʦʩʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʚʦʣʦʥʪʸʨʩʪʚʦ.  

ʊʘʢʦʡ ʚʠʜ ʚʦʣʦʥʪʸʨʩʪʚʘ ʙʣʠʟʦʢ ʦʩʦʙʝʥʥʦ ʪʝʤ, ʢʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʣʶ-

ʜʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʛʦ ʨʦʜʘ ʚʦʣʦʥʪʸʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʨʦʩʪ ʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ.  

ʇʦʞʘʣʫʡ, ʩʘʤʳʤ ʫʩʧʝʰʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʦʥʣʘʡʥ-ʚʦʣʦʥʪʸʨʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʞʘʨʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪ çʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʩʚʘʣʦʢè, ʢʫʨʘʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʥʘʨʦʜʥʳʡ ʬʨʦʥʪ.  

ʈʦʣʴ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʠʟʣʦʞʝʥʥʳʭ ʬʘʢʪʦʚ, ʧʨʝʩʝʯʝʥʠʠ ʥʘʨʫ-

ʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʜʘʯʝ ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʡ ʦ ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʠ ʧʨʠʥʷʪʠʝ ʤʝʨ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦ-

ʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʞʝʛʦʜʥʦʤʫ ʧʣʘʥʦʤʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ, ʛʠʙʝʣʠ ʠ ʪʨʘʚʤʘʪʠʟʤʘ 

ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 
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ʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʘʞʜʘʥ ʧʦ ʜʘʥʥʳʤ ʚʦʧʨʦʩʘʤ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʄ: 

ʄʏʉ ʈʦʩʩʠʠ, 2020. ʉ. ï 2-18. 
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I.  A. Fateeva, I. A. Grechishkin 

 

INVESTIGATION OF ROOF AND THE HOOD CAR (VAZ 21074)  

BY METHOD OF MEASURING THE COERCIVE FORCE  

 

The results of investigation of roof and the hood car (VAZ 21074) by method of measuring the coercive force were 

described. 

Key words: car, coercive force. 

 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, 

ʩʦʚʨʝʤʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʦʚʤʝʱʘʶʱʝʤ ʚ ʩʝʙʝ ʧʝʨʝʜʦʚʳʝ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. ʆʜʥʘʢʦ 

ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʠʩ-

ʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʘʚʪʦ-

ʤʦʙʠʣʷʭ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ, ʯʪʦ ʥʘʥʦʩʠʪ ʤʘʪʝ-

ʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʘ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʤʦʞʝʪ ʩʛʦʨʝʪʴ ʜʦʪʣʘ 

ʟʘ 5-6 ʤʠʥʫʪ (ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʬʦ-

ʪʦʛʨʘʬʠʷ ʩʛʦʨʝʚʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ɺɸɿ 21074), ʧʨʠʯʝʤ 

ʥʝʨʝʜʢʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʛʣʘʟʘʭ ʩʘʤʦʛʦ ʚʣʘʜʝʣʴʮʘ. 

ʇʦʞʘʨʳ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʟʣʦʫʤʳʰʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʦ ʥʝʨʝʜʢʦ ʠ ʩʘ-

ʤʦʧʨʦʠʟʚʦʣʴʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʙʦʪʘʶ-

ʱʠʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʦʙʠʣʷ ʛʦʨʶʯʝʡ ʩʨʝʜʳ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʞʠʛʘʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʞʘʨ ʥʘʯʠʥʘʝʪʩʷ ʚ ʦʪʩʝʢʝ ʜʚʠ-

ʛʘʪʝʣʷ, ʨʝʞʝ - ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ, ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘ-

ʷʭ - ʚ ʵʣʝʤʝʥʪʘʭ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʦʪ ʪʨʝʥʠʷ, ʢ 

ʧʨʠʤʝʨʫ, ʢʦʛʜʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʟʘʢʣʠʥʠʚʘʝʪ ʢʘʢʦʡ-

ʣʠʙʦ ʧʦʜʰʠʧʥʠʢ ʠʣʠ ʢʦʣʝʩʦ. 

 

 
 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʩʛʦʨʝʚʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ɺɸɿ 21074  

 

 

ʇʦʞʘʨʳ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʚʦʟʥʠʢʘʶʪ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ. ʂ ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯ-

ʥʠʢʘʤ ʟʘʞʠʛʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʠʩʢʨʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʬʨʠʢʮʠʦʥʥʳʝ ʠʩʢʨʳ, 

ʚʦʟʥʠʢʰʠʝ ʚʩʣʝʜʩʪʚʠʝ ɼʊʇ; ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʧʫʩʢʥʦʡ, ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤ ʠ ʩʮʝʧʣʝʥʠʷ, ʥʘʛʨʝʪʳʝ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʧʘʨʦʚ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʠ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ, ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ; ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ. ʂ 
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ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʟʘʞʠʛʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ ʧʦʪʦʢʠ ʠʟʣʫʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʦʞʘ-

ʨʘʤʠ ʚ ʤʝʩʪʘʭ ʭʨʘʥʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʣʠ ʧʦʞʘʨʘʤʠ ʨʷʜʦʤ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ; ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ ʧʨʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪʘʭ ʠ ʪ.ʜ. ʅʘ ʘʚʪʦʤʦʙʠʣʷʭ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʦʞʘʨʳ, ʧʨʦʠʟʦʰʝʜ-

ʰʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʚʩʣʝʜʩʪʚʠʝ ɼʊʇ; ʥʘ ʩʪʦʷʥʢʘʭ; ʧʨʠ ʨʝʤʦʥʪʝ; ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʞʦʛʘ. 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʯʠʥʳ ʠ ʦʯʘʛʘ ʧʦʞʘʨʘ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʨʫʞʥʦʤʫ ʦʩʤʦʪʨʫ ʢʦʨʧʫʩʘ ʘʚ-

ʪʦʤʦʙʠʣʷ ʠ ʦʧʠʩʘʥʠʶ ʝʛʦ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ [1]. ʇʨʠ ʥʘʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʦʧʠʩʳʚʘʶʪʩʷ ʚʥʝʰʥʠʝ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʫʟʦʚʘ, ʢʦʣʝʩ, ʜʚʝʨʝʡ, ʢʘʧʦʪʘ, ʙʝʥʟʦʙʘʢʘ. ʋʢʘʟʳʚʘʝʪʩʷ ʤʝʩʪʦ, ʥʘʧʨʘʚʣʝʥʠʝ, ʨʘʟʤʝ-

ʨʳ, ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ. ʋʢʘʟʳʚʘʶʪʩʷ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʫʯʘʩʪʢʦʚ ʢʨʘʩʦʯ-

ʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʦʪ ʥʝʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ 

ʚʳʛʦʨʝʣʦ ʢʨʘʩʦʯʥʦʝ ʧʦʢʨʳʪʠʝ (ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʠʤʝʝʪ ʙʝʣʦʚʘʪʦ-ʩʝʨʦʚʘʪʳʡ ʦʪʪʝʥʦʢ). ʆʧʠʩʳ-

ʚʘʶʪʩʷ ʩʣʝʜʳ ʦʪʞʠʛʘ ʤʝʪʘʣʣʘ, ʧʦʷʚʣʝʥʠʝ ʥʘ ʥʝʤ ʦʢʘʣʠʥʳ, ʦʢʦʧʯʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʝʬʦʨʤʘʮʠʷ ʢʫ-

ʟʦʚʘ. ʊʝʨʤʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʚʝʨʝʡ, ʢʨʳʰʝʢ ʤʦʪʦʨʥʦʛʦ ʠ ʙʘʛʘʞʥʦʛʦ ʦʪʩʝʢʦʚ ʠ ʢʨʳʣʴʝʚ ʩʦʧʦʩʪʘʚʣʷʶʪ ʩ ʪʝʨʤʠ-

ʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʵʪʠʭ ʜʝʪʘʣʝʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʩʦʚʤʝʱʘʷ ʥʠʞʥʠʝ ʟʦʥʳ ʚʳʛʦʨʘʥʠʷ ʢʨʘʩʦʯʥʦʛʦ ʧʦ-

ʢʨʳʪʠʷ ʥʘ ʥʠʭ. ʊʘʢʦʡ ʧʦʨʷʜʦʢ ʦʩʤʦʪʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʨʝʥʠʷ ʠ, ʚ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʘ (ʩʥʘʨʫʞʠ ʠʣʠ ʚʥʫʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʦʩʪʝʢʣʝʥʠʷ: ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʢʦʣʢʦʚ ʠʣʠ ʦʧʣʘʚʣʝʥʥʳʭ ʠʭ ʯʘʩʪʝʡ (ʚʥʫʪ-

ʨʠ ʩʘʣʦʥʘ ʠʣʠ ʩʥʘʨʫʞʠ ʘʚʪʦʤʦʙʠʣʷ); ʭʘʨʘʢʪʝʨ ʟʘʢʦʧʯʝʥʠʷ ʦʩʢʦʣʢʦʚ ʩʪʝʢʣʘ (ʦʜʥʦʩʪʦʨʦʥʥʠʡ, ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʚ ʤʝʩʪʘʭ 

ʨʘʟʣʦʤʘ); ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʩʢʦʣʢʦʚ ʩʪʝʢʣʘ ʩʥʘʨʫʞʠ ʘʚʪʦʤʦʙʠʣʷ, ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʪʴ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʩʢʦʣʢʦʚ. 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʦʪ ʦʛʥʷ ʚʥʫʪʨʠ ʩʘʣʦʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʬʠʢʩʠʨʫʝʪʩʷ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ 

ʚʳʛʦʨʘʥʠʷ ʦʙʰʠʚʢʠ ʩʘʣʦʥʘ, ʩʠʜʝʥʠʡ (ʟʘʢʦʧʯʝʥʠʝ; ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʦʙʫʛʣʠʚʘʥʠʝ; ʚʳʛʦʨʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʣʫʙʠ-

ʥʫ, ʩʧʣʦʰʥʦʝ ʠʣʠ ʧʷʪʥʘʤʠ; ʧʦʣʥʦʝ ʚʳʛʦʨʘʥʠʝ çʜʦ ʤʝʪʘʣʣʘè; ʚʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʠʯʝ-

ʩʢʦʛʦ ʢʘʨʢʘʩʘ), ʘ ʪʘʢʞʝ ʥʘʩʣʦʝʥʠʝ ʢʦʧʦʪʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʝʪʨʦʚʦʛʦ, ʟʘʜʥʝʛʦ ʩʪʝʢʣʘ ʠ ʦʩʪʝʢʣʝʥʠʷ ʜʚʝ-

ʨʝʡ ʩʘʣʦʥʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʪʘʪʢʘʭ ʦʩʪʝʢʣʝʥʠʷ). ʆʪʜʝʣʴʥʦ, ʥʘ ʩʪʘʜʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʠʟʫʯʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʧʦʢʨʳʪʠʷ ʧʦʣʘ. ɽʩʣʠ ʦʥ ʦʙʛʦʨʝʣ, ʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʟʦʥʳ ʦʙʛʦʨʘʥʠʷ, ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʩ ʬʦʪʦ- ʠ ʚʠ-

ʜʝʦʩʲʝʤʢʦʡ). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʚʥʫʪʨʠ ʩʘʣʦʥʘ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ: ʢʘʤʥʝʡ, ʦʧʣʘʚʣʝʥ-

ʥʳʭ ʝʤʢʦʩʪʝʡ, ʙʠʪʦʛʦ ʩʪʝʢʣʘ (ʥʝ ʠʤʝʶʱʝʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʩʪʝʢʣʝʥʠʶ ʘʚʪʦʤʦʙʠʣʷ), ʘ ʪʘʢʞʝ ʦʩʪʘʪʢʠ ʧʨʝʜʤʝʪʦʚ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʠ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ, ʚʟʨʳʚʯʘʪʳʭ ʠ ʠʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʩʤʦʪʨ ʠ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ ʧʨʦʚʦʜʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʠ ʤʦʥʪʘʞʥʦʡ 

ʩʭʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʪʴ ʭʘʨʘʢʪʝʨ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʜʚʠʛʘʪʝʣʷ ʩ ʦʧʨʝʜʝ-

ʣʝʥʠʝʤ ʤʝʩʪʘ ʥʘʠʙʦʣʴʰʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʝʛʦ ʦʪ ʦʛʥʷ ʠ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʵʪʦʤ ʤʝʩʪʝ ʰʪʘʪʥʦʡ ʧʦʞʘʨʥʦʡ 

ʥʘʛʨʫʟʢʠ ï ʩʛʦʨʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʪʝʢʘʥʠʷ ʠ ʚʳʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ.ʆʩʤʦʪʨ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʠ-

ʪʘʥʠʷ ʪʘʢʞʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʠ ʤʦʥʪʘʞʥʦʡ ʩʭʝʤ. ʆʩʤʦʪʨ ʦʙʳʯʥʦ 

ʥʘʯʠʥʘʶʪ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʦʥ ʚʦʦʙʱʝ; ʢʘʢʦʚ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʢʦʨʧʫʩʘ, ʧʣʘʩʪʠʥ ʠ ʢʣʝʤʤ, ʘ 

ʪʘʢʞʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʦʚ ʩʠʣʦʚʳʭ ʧʨʦʚʦʜʦʚ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ. ɽʩʣʠ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘ-

ʪʘʨʝʷ ʥʝ ʨʘʟʨʫʰʝʥʘ, ʪʦ ʠʤʝʝʪ ʩʤʳʩʣ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʝʝ ʟʘʨʷʜʢʠ; ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ, ʧʨʠʚʝʜʰʝʤ ʢ ʧʦʞʘ-

ʨʫ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʷʞʝʥʘ. 

ʉʣʦʞʥʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʯʘʛʘ ʧʦʞʘʨʘ ʠ ʧʨʠʯʠʥʳ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʷʭ ʧʦʣʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʦʛʥʝʤ, ʢʦʛʜʘ ʦʯʘʛʦʚʳʝ ʧʨʠʟʥʘʢʠ ʥʠʚʝʣʠʨʫʶʪʩʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʧʨʘʚʜʘʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʦʣʦʜʥʦʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʤʘʛʥʠʪʥʳʤ ʤʝʪʦʜʦʤ. 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʣʫʞʠʣ ʩʛʦʨʝʚʰʠʡ ʘʚʪʦʤʦʙʠʣʴ ɺɸɿ 21074. ʄʘʛʥʠʪʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ ʥʘ ʦʩʥʦʚʝ çʦʯʘʛʦʚʦʛʦ ʢʨʠʪʝʨʠʷè, ʧʦʣʫʯʘʝʤʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʟʦʥ ʪʝʨʤʠʯʝ-

ʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʢʦʨʧʫʩʘ ʘʚʪʦʤʦʙʠʣʷ ʩ ʬʘʢʪʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʟʦʥʘʤʠ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ, ʚʳʷʚʣʝʥ-

ʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ ʢʨʳʰʠ ʠ ʢʘ-

ʧʦʪʘ ʘʚʪʦʤʦʙʠʣʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʭʦʣʦʜʥʦʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ. ʂʨʳʰʫ ʘʚʪʦʤʦʙʠʣʷ ʨʘʟʤʝʨʦʤ 1,7Ĭ1,3 ʤ ʨʘʩ-

ʯʝʨʪʠʣʠ ʥʘ 48 ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʫ (ʧʨʠʤʝʨʥʦ 15Ĭ15 ʩʤ) ʢʚʘʜʨʘʪʦʚ (ʨʠʩ. 2), ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʣʠ ʢʦʵʨʮʠʪʠʚʥʫʶ 

ʩʠʣʫ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʨʮʠʪʠʤʝʪʨʘ çʂʘʩʢʘʜ ï 01è. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʧʦʪʘ ʘʚʪʦʤʦʙʠʣʷ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʯʪʦ ʟʘʪʨʫʜʥʠʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʵʨʮʠʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʢʘʧʦʪʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 7 ʪʦʯʢʘʭ (ʨʠʩ. 2). 

ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʟʦʥ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [2, 3]. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʚ ʠʥʪʝʨʚʘʣʘʭ 0-100, 

100-200, 200-300, 300-400 ɸ/ʤ. ɿʦʥʳ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʷʜʝ ʪʦʯʝʢ (ˉ 1, 9, 10 ʠ ʜʨ.) ʥʘ ʢʨʳʰʝ ʘʚʪʦʤʦʙʠʣʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ, ɸ/ʤ (ˉ 1 ï 85; ˉ 9 - 24; ˉ 10 - 59), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʠʙʦʣʴʰʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʜʘʥʥʳʭ ʤʝʩʪʘʭ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʧʦʪʘ ʘʚʪʦʤʦʙʠʣʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ, ɸ/ʤ (ʚ ʪʦʯʢʘʭ ˉ 1 ï 392, 2 ï 277, 3 ï 242, 4 ï 294, 5 ï 318, 6 ï 328, 7 ï 223). 
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ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʵʨʮʠʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

ʊʘʙʣʠʮʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ  ˉˉ ʠʟ-

ʤʝʨʝʥʠʷ 

ʇʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ çʂʘʩʢʘʜ-01è (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ), ɸ/ʤ 

ʂʨʳʰʘ ʘʚʪʦʤʦʙʠʣʷ 

ʨʘʟʤʝʨʦʤ 1,7Ĭ1,3 ʤ 

1 2 3 4 5 6 

1 85 24 80 46 153 73 

2 137 59 17 153 146 199 

3 85 116 116 79 70 186 

4 214 83 139 140 204 186 

5 159 113 149 140 177 122 

6 159 177 186 183 189 180 

7 159 208 202 205 208 180 

8 128 149 162 243 291 288 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʪʘʙʣʠʮʳ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʪʝʨʤʠʯʝʩʢʠʭ ʟʦʥ ʚ 

ʤʝʩʪʘʭ ʠʟʤʝʨʝʥʠʡ (ʨʠʩ. 3), 1 ï 8 ʨʷʜʳ ʜʠʘʛʨʘʤʤʳ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʪʝʨʤʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʢʨʳʰʠ ʘʚ-

ʪʦʤʦʙʠʣʷ, 9 ʨʷʜ ʜʠʘʛʨʘʤʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʨʤʠʯʝ-

ʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʢʘʧʦʪʘ.   

ɿʦʥʘ (ʟʦʥʳ) ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʨ-

ʮʠʪʠʚʥʦʡ ʩʠʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʝ (ʟʦʥʘʤ) ʥʘʠʙʦʣʴ-

ʰʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ. 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʛʦ ʪʝʨ-

ʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʢʨʳʰʝ ʘʚʪʦ-

ʤʦʙʠʣʷ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʤ ʫʛʣʫ ʥʘʜ ʟʘʜʥʠʤ ʩʠʜʝʥʴ-

ʝʤ ʧʘʩʩʘʞʠʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʩʪʦʨʦʥʫ ʧʝʨʝʜʥʠʭ 

ʩʠʜʝʥʠʡ ʩʘʣʦʥʘ ʘʚʪʦʤʦʙʠʣʷ. ʂʘʧʦʪ ʘʚʪʦʤʦʙʠʣʷ ʧʦʜ-

ʚʝʨʛʩʷ ʤʝʥʴʰʝʤʫ ʪʝʨʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʢʦʵʨʮʠ-

ʪʠʚʥʦʡ ʩʠʣʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʦ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʯʘʛʘ ʧʦʞʘʨʘ. 
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(ʢʨʘʩʥʳʤ ʦʪʤʝʯʝʥʘ ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʛʦ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ) 
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ɺ ʩʪ. 195 ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʫʜʝʙʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ʠ ʠʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ʠʟ ʯʠʩʣʘ ʣʠʮ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʝʮʠ-

ʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʣʠʮʦ, ʦʙʣʘʜʘʶʱʝʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʜʣʷ ʜʘʯʠ 

ʟʘʢʣʶʯʝʥʠʷ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʝʙʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʢʘʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʝʙʥʦ-

ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 31 ʤʘʷ 2001 ʛ. ˉ 73-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʉʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʙʳ-

ʣʠ ʩʦʟʜʘʥʳ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦ-

ʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 21 ʜʝʢʘʙʨʷ 

1994 ʛ. N 69-ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʞʘʨʘʤʠ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 31 ʤʘʷ 2001 

ʛ. ˉ 73-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʇʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩ-

ʩʠʠ ʦʪ 14 ʦʢʪʷʙʨʷ 2005 ʛ. ˉ 745 çʆ ʩʦʟʜʘʥʠʠ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʬʝʜʝ-

ʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳè, ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʨʷʜʥʦʩʪʴ ʵʢʩʧʝʨʪʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʩʫʜʝʙʥʦ-

ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ, ʘ ʪʘʢʞʝ ʥʦʨʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ. 

ʈʘʩʩʣʝʜʦʚʘʥʠʝ ʧʦʞʘʨʘ ʦʩʥʦʚʘʥʦ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ ʦʮʝʥʢʝ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʠʥʦʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʷʚʣʝʥʠʡ ʠ ʜʘʥʥʳʭ, ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʧʨʦʚʝʨʢʝ ʚʝʨʩʠʡ ʦ ʧʨʠ-

ʯʠʥʝ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪ.ʧ. ʇʦʣʥʦʪʘ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʘ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʠʥʳ ʟʘʯʘʩʪʫʶ ʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ. ʉʫʪʴ ʵʢʩ-

ʧʝʨʪʠʟʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʚ ʯʝʨʝʟ ʩʚʝ-

ʜʫʱʝʝ ʣʠʮʦ (ʵʢʩʧʝʨʪʘ), ʷʚʣʷʶʱʝʝʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʟʥʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʩʘʤʦ ʧʦʥʷʪʠʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚʭʦʜʠʪ ʜʚʘ ʘʩʧʝʢʪʘ: ʶʨʠʜʠʯʝʩʢʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ. ʖʨʠʜʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʠʯʠʥʳ ʧʦʞʘʨʘ ʩʦʩʪʦʠʪ ʚ 

ʜʝʡʩʪʚʠʠ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʠ ʩʫʙʲʝʢʪʘ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʳʷʩʥʝʥʠʝ ʜʘʥʥʦʡ ʩʪʦʨʦʥʳ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ 

ʜʦʟʥʘʥʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʣʝʜʩʪʚʠʷ ʠ ʩʫʜʘ, ʥʦ ʥʝ ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʵʢʩʧʝʨʪʘ. ʊʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʠʯʠʥʳ 

ʧʦʞʘʨʘ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, ʧʨʠʯʝʤ ʵʪʦʤ ʠʩʪʦʯʥʠʢ 

ʟʘʞʠʛʘʥʠʷ ʚʳʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʨʝʞʜʝ ʦʯʘʛʝ ʧʦʞʘʨʘ. ɺʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

                                                 
53É ʍʨʫʩʪʦʚ ɸ. ɸ., ʄʫʣʝʥʜʝʝʚ ɸ. ɻ., ʀʚʘʥʦʚ ɼ. ʄ., 2020 
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ʇʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʚʭʦʜʷʱʝʡ ʚ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʣʘʩʩ ʵʢʩʧʝʨʪʠʟ, ʠʤʝʶʱʝʡ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʝʝ ʚʠʜʦʚ ï ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜ-

ʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʷʚʣʝʥʠʷʭ, ʫʩʣʦʚʠʷʭ, ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚʘʭ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʷʭ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʘ, ʝʛʦ ʨʘʟʚʠʪʠʝ, ʪʫʰʝʥʠʝ ʠ ʧʦ-

ʩʣʝʜʩʪʚʠʷ, ʩʚʝʜʝʥʠʷ ʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʦʙʲʝʢʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ (ʧʨʘʚʠʣ) ʠ ʠʭ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʧʦʞʘʨʘ [1]. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʪʥʦʩʷʪʩʷ:  

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ, ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʛʦʨʝʥʠʷ;  

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʝʥʠʷ; 

- ʚʳʷʚʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʧʦʞʘʨʘ. 

ʂ ʦʙʲʝʢʪʘʤ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʪʥʦʩʷʪʩʷ: ʤʝʩʪʦ ʧʦʞʘʨʘ; ʦʙʫʛʣʠʚʰʠʝʩʷ ʠ ʦʙʛʦ-

ʨʝʚʰʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʯʘʩʪʠ ʟʜʘʥʠʡ, ʦʙʛʦʨʝʚʰʠʝ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʴʝʨʘ; ʧʦʚʨʝʞʜʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʧʨʝʜʤʝʪʳ; ʤʝʭʘʥʠʟʤʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʠʭ ʫʟʣʳ ʠ ʜʝʪʘʣʠ; ʦʙʛʦ-

ʨʝʚʰʠʝ ʠ ʥʝʦʙʛʦʨʝʚʰʠʝ ʧʨʝʜʤʝʪʳ ʠ ʠʭ ʦʩʪʘʪʢʠ; ʧʨʝʜʤʝʪʳ ʩ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʩʣʝʜʘʤʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʧʨʦʚʘʣʘʤʠ, ʧʨʦʛʘʨʘʤʠ ʠ ʪ.ʜ.); ʧʦʞʘʨʥʳʡ ʤʫʩʦʨ, ʩʣʝʜʳ ʢʦʧʦʪʠ, ʧʨʦʛʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ, ʧʨʦʙʳ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʘʩʪʢʦʚ 

ʧʦʜ ʧʨʦʛʘʨʘʤʠ; ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʞʠʛʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʝʱʝʩʪʚ; ʫʩʪʨʦʡʩʪʚʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʨʝʜʩʪʚʘ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ; ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʚʤʝʩʪʝ ʩʦ ʰʥʫʨʘʤʠ; ʦʩʪʘʪʢʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʢʪʨʦʣʘʤʧ ʠ ʩʚʝ-

ʪʠʣʴʥʠʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ; ʬʨʘʛʤʝʥʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʩʦ ʩʣʝʜʘʤʠ ʦʧʣʘʚʣʝ-

ʥʠʡ; ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʟʘʱʠʪʳ, ʵʣʝʢʪʨʦʢʦʤʤʫʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ ʠ ʪ.ʜ. 

ɺʤʝʩʪʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʨʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦ-

ʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʚ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʘ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨ-

ʪʦʚ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʤʝʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʢ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʥʝ ʢʘʞʜʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʢʦʪʦʨʘʷ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʜʝʣʫ ʦ ʧʦ-

ʞʘʨʝ, ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʷʭ ʠ ʷʚʣʷʝʪʩʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ. ʅʘʣʠʯʠʝ ʫ ʧʦʞʘʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʢʦʥʢʨʝʪʥʦʝ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʤʝʪ ʥʘʟʚʘʥʥʦʡ ʚʳʰʝ ʵʢʩʧʝʨʪʠʟʳ. 

ɺʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʧʦʥʷʪʠʷ çʩʫʜʝʙʥʘʷ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘè ʦʙʦʩʥʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʣʶʜʝʡ. ʉʫʜʝʙʥʘʷ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʣʘʩʩʫ ʩʫʜʝʙʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʠʟ [3]. ʂʘʢ ʣʶʙʘʷ ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʩʫʜʝʙʥʘʷ ʧʦʞʘʨʥʦ-

ʪʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʠʩʩʠʦʥʥʦʡ, ʢʦʤʧʣʝʢʩʥʦʡ ʠʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʵʢʩʧʝʨʪʦʤ ʝʜʠʥʦʣʠʯʥʦ [2]. 

ʇʨʝʜʤʝʪʦʤ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ, ʩʧʘʩʝʥʠʠ ʣʶʜʝʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʂ ʦʙʲʝʢʪʘʤ ʧʦʞʘʨʥʦ-

ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʪʥʦʩʷʪʩʷ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʙʳʪʠʷʭ ʧʦʞʘʨʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ ʜʝʣʘ; ʨʫʢʦʚʦʜʷ-

ʱʠʝ ʜʦʢʫʤʝʥʪʳ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʪʘʢʪʠʢʝ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʩʧʘʩʝʥʠʶ ʣʶʜʝʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ; ʠʥʩʪʨʫʢ-

ʮʠʠ ʧʦ ʜʝʡʩʪʚʠʷʤ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʦʞʘʨʝ; ʤʝʩʪʦ ʧʦʞʘʨʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʠʢʘ ʩʫʜʝʙʥʦ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʝ ʨʘʟʨʘʙʦ-

ʪʘʥʘ. ʈʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘʜʦ ʩʪʨʦʠʪʴ ʥʘ ʘʥʘʣʠʟʝ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘ-

ʪʠʚʥʳʭ ʰʪʘʙʦʚ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʙʦʣʴʰʠʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ ʠ ʦʛʨʦʤʥʳʤ ʤʘʪʝʨʠ-

ʘʣʴʥʳʤ ʫʱʝʨʙʘʤ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʩʚʷʟʘʥʥʳʭ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʟʚʝʜʢʠ ʠ ʧʨʠʥʷʪʳʤ ʨʝʰʝʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʠʥʳʭ ʧʨʠʯʠʥ, ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʧʨʦʪʝʢʘʥʠʷ ʧʦʞʘʨʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʩʧʝʨʪʠʟʘ ʧʦʞʘʨʦʚ ʧʨʦʚʦʜʠʪʩʷ ʠʩʧʳʪʘʪʝʣʴʥʳʤʠ ʧʦʞʘʨʥʳʤʠ ʣʘʙʦʨʘ-

ʪʦʨʠʷʤʠ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ, ʘʥʘʣʠʟʝ ʠ ʦʙʦʙʱʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʧʦʞʘʨʘʤ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʜʦ ʩʫʜʘ, ʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ (ʩʫʜʝʙʥʘʷ, ʜʦʩʫʜʝʙ-

ʥʘʷ). ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ, ʠʤʫʱʝʩʪʚʘ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʞʘʨʦʚ ï ʧʨʝʨʦʛʘʪʠʚʘ ʠʤʝʥʥʦ 

ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 
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ACCI DENT RISK ANALYSIS ON THE EXAMPLE OF OIL AND GAS WELL DEVELOPMENT FACILITIES  

 

The article presents the results of an analysis of the risk of accidents at oil and gas well development facilities. Analy-

sis of the accident risk assessment on the example of oil and gas well development facilities has shown that the use of electric 

shut-off valves on pipelines can significantly reduce the area of oil spill. The use of separation and storage tanks on the de-

signed sites reduces the impact zone of the fire damaging factors in the event of an accident by half.  

Key words: accident, risk, oil and gas well, fire hazard. 

 

 

ʅʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʨʝʜʠ ʣʠʜʠʨʫʶʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʦʙʲʝʤʘʤ 

ʜʦʙʳʯʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʵʢʩʧʦʨʪʘ ʥʝʬʪʠ, ʪʘʢʠʭ ʢʘʢ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʉʐɸ, ʀʨʘʢ, ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫ-

ʱʠʭ ʤʝʩʪ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʜʘʥʥʫʶ ʦʪʨʘʩʣʴ ʙʳʣʠ ʠʥʚʝʩʪʠʨʦʚʘʥʳ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ.  

ʈʦʩʪ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʙʳʯʠ, ʩʣʦʞʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʟʨʳʚʦ-, ʧʦʞʘʨʦ,- ʠ ʪʦʢʩʠʢʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʣʶʜʝʡ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ.  

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʘʚʘʨʠʡ ʠʣʠ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʷʚʣʷʶʪʩʷ ʦʪʩʪʫʧʣʝ-

ʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʭ ï ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ, ʪʘʢ ʠ 

ʚʥʝʰʥʠʭ ï ʜʦ ʦʙʲʝʢʪʦʚ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʝʬʪʝʛʘʟʦʚʳʤ ʩʢʚʘʞʠʥʘʤ.  

ʂʨʠʪʝʨʠʝʤ ʧʨʠʝʤʣʝʤʦʩʪʠ ʨʠʩʢʘ ʚʳʩʪʫʧʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʩʦʮʠʘʣʴʥʳʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʝ 

ʨʠʩʢʠ. ʉʦʛʣʘʩʥʦ ʩʪ. 93 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ˉ 123-ʌɿ ʚʝʣʠʯʠʥʘ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʦʜʥʫ ʤʠʣʣʠʦʥ-

ʥʫʶ ʚ ʛʦʜ [1]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʘʚʘʨʠʡ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ çʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʦʧʘʩʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʘʚʘʨʠʡ ʥʘ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭè [2]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʄʝʪʦʜʠʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ [3]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠ-

ʟʘ ʨʠʩʢʘ ʘʚʘʨʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʷʚʣʷʣʘʩʴ ʧʨʦʝʢʪʥʘʷ ʠ ʧʨʝʜʧʨʦʝʢʪʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ [4-6].   

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʘʚʘ-

ʨʠʠ, ʚʳʙʠʨʘʣʩʷ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʘʨʠʘʥʪ ʘʚʘʨʠʠ ʠʣʠ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʘʚʘʨʠʠ ʫʯʘʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚ, ʪʘʙʣʠʮʘ 1.  

ʇʦ ʚʘʨʠʘʥʪʘʤ ʘʚʘʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʳʰʝ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʟʨʳʚʦʧʦ-

ʞʘʨʦʦʧʘʩʥʦʩʪʴ ʥʘ ʦʙʲʝʢʪʝ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʢʚʘʞʠʥʳ, ʦʮʝʥʢʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʈʘʩ-

ʯʝʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ "ʊʦʢʩʠ+Risk".  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʨʘʞʘʝʪ ʩʦʙʦʡ ʧʦʪʝʥ-

ʮʠʘʣ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʨʠʩʢʘ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ ʝʤʢʦʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʧʣʦʱʘʜʢʝ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ.  
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ʊʘʙʣʠʮʘ 1. ɺʘʨʠʘʥʪʳ ʘʚʘʨʠʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʚʨʝʤʝʥʠ ʦʪʢʣʶʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

 

ʇʘʨʘʤʝʪʨ 1 ʚʘʨʠʘʥʪ 2 ʚʘʨʠʘʥʪ 3 ʚʘʨʠʘʥʪ 

ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ 

ʦʪʢʣʶʯʝʥʠʷ ʪʨʫʙʦ-

ʧʨʦʚʦʜʦʚ ʥʘ ʧʣʦ-

ʱʘʜʢʝ 

300 ʩʝʢʫʥʜ ʧʨʠ ʨʫʯʥʦʤ ʦʪʢʣʶʯʝʥʠʠ 120 ʩʝʢʫʥʜ, ʝʩʣʠ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʢʠ ʧʨʝʚʳʰʘʝʪ 

0,000001 ʚ ʛʦʜ ʠ ʥʝ ʦʙʝʩ-

ʧʝʯʝʥʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʝʝ 

ʵʣʝʤʝʥʪʦʚ 

 

60 ʩʝʢʫʥʜ - ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘ-

ʥʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʢʠ ʦʪ-

ʢʣʶʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʝʩʣʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 

0,000001 ʚ ʛʦʜ ʠʣʠ ʦʙʝʩʧʝʯʝʥʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʝʝ ʵʣʝʤʝʥʪʦʚ 

 

ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ 

ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʧʣʦʱʘʜ-

ʢʠ  

25 % ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʢʘʯʢʠ 

ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ ʠ ʦʙʲʝʤ ʥʝʬʪʠ ʤʝʞ-

ʜʫ ʟʘʧʦʨʥʳʤʠ ʟʘʜʚʠʞʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ 

ʧʦʨʳʚʘ ʪʨʫʙʦʧʨʦʚʦʜʘ [7] 

ʇʣʦʱʘʜʴ ʨʘʟʣʠʪʠʷ 

ʦʪ ʝʤʢʦʩʪʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ 

ʈʘʩʯʝʪʥʦ-ʥʦʨʤʘʪʠʚʥʳʝ ʦʙʲʝʤʳ ʨʘʟʣʠʚʘ ʞʠʜʢʦʩʪʠ ʠʟ ʝʤʢʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʚʝʩʴ ʦʙʲʝʤ ʚʝʱʝʩʪʚʘ ʚ ʦʙʦ-

ʨʫʜʦʚʘʥʠʠ. ʇʣʦʱʘʜʴ ʨʘʟʣʠʪʠʷ ʦʪ ʝʤʢʦʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʥʷʪʘ ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝ-

ʥʠʷʤ ʧʦ ʧʣʦʱʘʜʢʘʤ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʦʛʨʘʥʠʯʝʥʘ ʙʦʨʜʶʨʘʤʠ ʥʘ ʧʣʦʱʘʜʢʝ, ʚʳʩʦʪʘ 

ʞʠʜʢʦʩʪʠ ʥʘ ʧʣʦʱʘʜʢʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʳʩʦʪʫ ʙʦʨʜʶʨʘ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʢʘʥʘʣʠʟʘʮʠʠ) 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ 

ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ 1, 2, 3 (ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 

 

 

ɺ ʧʨʦʝʢʪʝ [6] ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʘʟʤʝʩʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨ ʦʙʲʝʤʦʤ 2,5 ʤ
3
 (ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʠ ʥʘ ʦʙʲʝʢʪʝ ʜʣʷ ʦʪʜʝʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʦʪ ʥʝʬʪʠ) ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʨʠʪʝʨʠʝʚ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʝʚ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

 

ʇʨʦʝʢʪʠʨʫʝʤʦʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ 

ʊʝʭʥʦʣʦʛʠʷ ʙʝʟ ʩʝʧʘʨʘʮʠʦʥʥʦ-

ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ (ʚʘʨʠʘʥʪ 1) 

ʊʝʭʥʦʣʦʛʠʷ ʩ ʩʝʧʘʨʘʮʠʦʥʥʦ-

ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʴʶ (ʚʘʨʠʘʥʪ 2) 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥ-

ʪʨʘ ʘʚʘʨʠʠ, ʤ 

ʇʣʦʱʘʜʴ 

ʧʨʦʣʠʚʘ, ʤ
2
 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʮʝʥʪʨʘ ʘʚʘʨʠʠ, ʤ 

ʇʣʦʱʘʜʴ ʧʨʦʣʠ-

ʚʘ, ʤ
2
 

ʅʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ 

V=50 ʤ
3
 

164,5 33 84,9 72 

ɺʳʢʠʜʥʘʷ ʣʠʥʠʷ 39,16 4,1 39,5 4,1 

ɸʚʪʦʮʠʩʪʝʨʥʘ 68,94 49,5 72,6 58 

ʉʝʧʘʨʘʮʠʦʥʥʦ-

ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ 

(ʅɻʉ-1) V=2,5 ʤ
3
 

- - 70,4 22,53 
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ 

ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ 1, 2 (ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 

 
 

ɺʥʝʜʨʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ çʛʘʟʦʚʦʛʦ ʬʘʢʪʦ-

ʨʘè ʟʘ ʩʯʝʪ ʦʪʜʝʣʝʥʠʷ ʧʦʧʫʪʥʦʛʦ ʛʘʟʘ ʠʟ ʞʠʜʢʦʩʪʠ. ʆʪʜʝʣʝʥʠʝ ʛʘʟʘ ʦʪ ʞʠʜʢʦʩʪʠ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʦʪ ʢʦ-

ʣʠʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʙʲʝʤ ʜʝʛʘʟʠʨʦʚʘʥʥʦʡ ʥʝʬʪʠ. ʇʨʠ ʚʳʥʫʞʜʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʦʧʝʨʘʪʦʨʥʦʡ ʠ ʦʙʲʝʢʪʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʢʚʘʞʠʥʝ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦ-

ʞʘʨʥʦʛʦ ʨʠʩʢʘ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʝʧʘʨʘʮʠʦʥʥʦ-

ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʨʘ-

ʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʪʴ ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʥʝʬʪʷʥʦʡ ʞʠʜʢʦʩʪʠ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘʭ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʱʘʪʴ ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʧʨʠ ʘʚʘʨʠʠ ʜʦ 70 %. ʂʨʦʤʝ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘ-

ʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʚʦʟʤʦʞʥʦ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪ ɹʘʚʘʨʠʠ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ 

ʫʯʘʩʪʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥ rʝʛʦ ʟʘʣʦʞʝʥʠʷ (ʦʪ 0,8 ʤ); ʧʨʠʤʝʥʝʥʠʝʤ ʟʘ-

ʱʠʪʥʦʛʦ ʬʫʪʣʷʨʘ (ʢʦʞʫʭʘ); ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʱʠʥ rʩʪʝʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʙʦʣʝʝ 10 ʤʤ). ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥ-

ʪʳ ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʩʧʦʩʦʙʘʤ ʚ ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ ʘʚʘʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʤʝʪʦʜʠʢʝ 

[3]. 
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ʋɼʂ 614.841 
ʐʘʙʫʥʠʥ ʉ. ɸ., ɹʘʨʠʥʦʚʘ ɽ. ɺ. ʆʧʪʠʤʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʩʨʝʜʘ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

 

ʉ. ɸ. ʐʘʙʫʥʠʥ, ɽ. ɺ. ɹʘʨʠʥʦʚʘ
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʆʇʊʀʄɸʃʔʅɸʗ ɻɸɿʆɺɸʗ ʉʈɽɼɸ ɼʃʗ ʊɽʈʄʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʄɸʊɽʈʀɸʃʆɺ 

ɺ ʆɹʃɸʉʊʀ ʅʀɿʂʀʍ ʊɽʄʇɽʈɸʊʋʈ 

 

 ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʣʘʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʩʚʠʥʮʘ ʚ ʘʪʤʦʩʬʝʨʝ 

ʛʝʣʠʷ ʠ ʘʨʛʦʥʘ ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ. ɺ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʛʘʟʘ ʛʝʣʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʢʘʣʦʨʠʤʝʪʨʠʷ, ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʨʘʙʦʯʠʡ ʛʘʟ.  
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OPTIMAL GAS EDIUM FOR MATERIALS THERMAL ANALYSIS IN LOW TEMPERATURE RANGE  

 

The article is devoted to a comparative study of the melting of a standard lead sample in an atmosphere of helium 

and argon by the method of differential scanning calorimetry. In the low-temperature region, in order to obtain precision 

results, it is advisable to use helium as a working gas. 

Key words: differential scanning calorimetry, thermal analysis, working gas. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʧʦʩʦʙʘʤ ʩʥʠʞʝʥʠʷ ʠʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʘʣʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩ-

ʥʦʩʪʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʧʦʟʚʦʣʷʶʪ ʟʘʤʝʜʣʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʣʘʤʝʥʠ ʠ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴ-

ʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʦʙʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʠ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʛʥʷ, ʧʦʚʳʰʘʶʪʩʷ ʰʘʥʩʳ ʥʘ ʙʝʟʦʧʘʩʥʫʶ ʵʚʘʢʫʘʮʠʶ ʠ ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ. 

ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʤʘʪʝʨʠʘʣʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʠʭ 

ʩʪʨʫʢʪʫʨʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚʳʟʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦ-

ʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʦʛʥʝʟʘʱʠʪʳ, 

ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʠʭ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

(t>100
0
ʉ) ʧʨʦʚʦʜʷʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝʨʤʦʛʨʘ-

ʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʊɻɸ), ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ɼʊɸ), ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ 

ʢʘʣʦʨʠʤʝʪʨʠʷ (ɼʉʂ), ʩʠʥʭʨʦʥʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʉʊɸ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨ-

ʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ) [1]. 

ʄʝʪʦʜʘʤʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʪʘʢʦʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʪʝʨʠʘʣʝ, ʢʘʢ ʠʟʤʝʥʝ-

ʥʠʝ ʝʛʦ ʤʘʩʩʳ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ (ʊɻɸ), ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʝʧʣʦʚʳʝ ʵʬʬʝʢʪʳ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʧʨʦʮʝʩʩʦʚ ʩʪʝʢʣʦʚʘ-

ʥʠʷ, ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʜʝʩʪʨʫʢʮʠʠ (ɼʊɸ, ɼʉʂ), ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, ʊɻɸ ʠ ɼʊɸ, ʊɻɸ ʠ ɼʉʂ) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ (ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʌʫʨʴʝ-

ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʜʨ.) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʥʝʤ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʄʥʦʛʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʞʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥ-

ʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʊʘʢ, ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 120-140
0
ʉ. ʇʨʠ 250

0
ʉ (ʚ ʩʨʝʜʥʝʤ) ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʧʠʨʦʣʠʟ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʦʨʶʯʠʭ (ʚʦʜʦʨʦʜ, ʧʨʝʜʝʣʴ-

ʥʳʝ ʠ ʥʝʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ) ʠ ʪʦʢʩʠʯʥʳʭ (ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʫʛʘʨʥʳʡ ʛʘʟ) ʚʝʱʝʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʸ ʚʳʩʦ-

ʢʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. ɼʣʷ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʳʭ (ʠʟʚʝʩʪʥʷʢ, ʛʨʘʥʠʪ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ (ʙʝʪʦʥ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t 

>100
0
ʉ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʯʥʦʩʪʠ ʧʦ ʧʨʠʯʠʥʝ ʫʜʘʣʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʨʦʠʩʭʦʜʷʪ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʨʘʟʣʦʞʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʠ ʨʘʟʤʷʛʯʝʥʠʷ ʤʥʦʛʠʭ ʧʦʣʠʤʝʨʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʭʦʜʷʪʩʷ 

ʚ ʠʥʪʝʨʚʘʣʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (90-250
0
ʉ), ʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

(ʧʦʣʠʵʪʠʣʝʥ ï ʧʨʠ 400
0
ʉ, ʧʦʣʠʢʘʨʙʦʥʘʪ ï ʧʨʠ 580

0
ʉ). 

ʀʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʘʟʦʚʦʡ ʘʪʤʦʩʬʝʨʝ ʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʘ-

ʚʘ. ɺʳʙʦʨ ʛʘʟʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʧʨʦʮʝʩʩʳ 

ʦʢʠʩʣʝʥʠʷ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʪʝʢʘʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʝʨʪʥʳʝ ʛʘʟʳ (ʘʨʛʦʥ ʠʣʠ ʛʝʣʠʡ 
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ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ). ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ (t Ò 500
0
C), ʛʜʝ ʪʝʧʣʦʦʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ [2]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʠʟʢʦʪʝʤ-

ʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ Setsys Evolution (ʨʠʩ. 1) ʚ 

ʨʝʞʠʤʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʧʘʨʥʦʛʦ ʜʘʪʯʠʢʘ ʠʟ ʩʧʣʘʚʘ ʧʣʘʪʠ-

ʥʳ ʠ ʨʦʜʠʷ (Pt-Rh 6%), ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 40 ʜʦ 1600
0
C. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʩʚʠʥʮʘ, ʤʘʩʩʦʡ 50 ʤʛ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʪʠʛʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ Al 2O3. 

 

 
 

 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʨʛʦʥ ʠ 

ʛʝʣʠʡ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʘʥʘ-

ʣʠʟʝ. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ, ʫʜʝʣʴʥʦʡ 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʘʟʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʠʭ ʩʚʦʡʩʪʚʘ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʊʘʢ, ʧʣʦʪʥʦʩʪʴ ʘʨʛʦʥʘ ʚʳʰʝ ʧʣʦʪʥʦʩʪʠ ʛʝʣʠʷ ʧʦʯʪʠ ʚ 10 

ʨʘʟ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʥʠʞʝ 

ʚ 10 ʨʘʟ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʚʦʡʩʪʚʘʭ ʜʦʣʞʥʦ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘ-

ʪʫʨʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʊʘʙʣʠʮʘ. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʘʟʦʚ 

 

 ʇʣʦʪʥʦʩʪʴ, ɟ 

ʛ/ʩʤ
3
 

Cp, 

ɼʞ/(ʢʛĿʂ) 

ɚ (ɺʪ/(ʤĿʂ) 

ɸʨʛʦʥ 0,00178 523 0,0164 

ɻʝʣʠʡ 0,000178 5296 0,152 
 

ʘ ʙ 

 

ʈʠʩ 1. ʘ) ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ Setsys Evolution; 

ʙ) ɼʉʂ ʜʘʪʯʠʢ 

 

 

 ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʢʨʠʚʦʡ ʥʘʛʨʝʚʘ: 

1. ʇʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 1500
ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʝʚʘ 5

0
ʉ/ʤʠʥ. 

2. ʀʟʦʪʝʨʤʘ ʧʨʠ 1500
ʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

3. ʅʘʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 4000
ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʝʚʘ 5

0
ʉ/ʤʠʥ.    

ʈʘʩʭʦʜ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩʦʩʪʘʚʣʷʣ 50 ʤʣ/ʤʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩ. 2.  

 

 
 

ʘ) ʙ) 

 

ʈʠʩ 2. ʀʟʤʝʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʘ) ʚ ʩʨʝʜʝ ʛʝʣʠʷ; ʙ) ʚ ʩʨʝʜʝ ʘʨʛʦʥʘ 

 

 

 ɺ ʘʪʤʦʩʬʝʨʝ ʛʝʣʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ (Tonset) ʩʦʩʪʘʚʠʣʘ 327,6
0
ʉ, ʘ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʠʣ      24.3 

(ɼʞ/ʛ). ɺ ʩʣʫʯʘʝ ʘʨʛʦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʠ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʠʣʠ 317,0
0
ʉ ʠ 33 ɼʞ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʩʚʠʥʮʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʠ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʨʘʚʥʳ 327,47
0
ʉ ʠ 23.8 ɼʞ/ʛ. ɿʥʘʯʝʥʠʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʘʪʤʦʩʬʝʨʝ ʛʝʣʠʷ, ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʨʛʦʥʘ. ʊʘʢʦʝ ʨʘʩ-

ʭʦʞʜʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʝʤ ʚ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠʟʫʯʘʝʤʳʭ ʛʘʟʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʠʟʢʦʪʝʤ-

ʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 400-500
0
ʉ) ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʢʦʥʚʝʢʪʠʚʥʳʡ, ʪ.ʝ. ʵʥʝʨ-

ʛʠʷ ʧʝʨʝʜʘʸʪʩʷ ʧʦʪʦʢʘʤʠ ʛʘʟʘ [2]. ɻʝʣʠʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 



ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ 
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ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʨʛʦʥʦʤ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʝ. ʇʦʵʪʦʤʫ, ʧʨʠ ʨʘʙʦʪʝ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʣʠʡ. 
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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʨʘʩʯʝʪʦʚ ʠ ʵʢʩʧʝʨʪʠʟʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʦʙʷʟʘʪʝʣʴ-
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V. A. Shanin, I. L. Skripnik 

 

ROLE AND PLACE OF FIRE RISK IN ASSESSMENT OF FIRE CONDITION OF FUEL  

AND LUBRICANTS WAREHOUSE OF FUEL BASE ñOOO LUKOIL AERO VOSTOKò 

 

The issues of individual risk assessment on the territory of the object are considered. Based on the results of calcu-

lations and examination of compliance with the fire safety requirements of the facility, a number of mandatory and recom-

mended measures are proposed to ensure the required level of fire safety of the fuel base. 

Key words: the risk of combustive-lubricating materials, accident, fire. 

 

 

ʇʨʝʜʧʨʠʷʪʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʦʙʨʘʱʝʥʠʝʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ - ʦʥʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ, ʭʨʘʥʷʪ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʠ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝ-

ʩʪʚʘ [4]. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʥʘʩʳʱʝʥʳ ʩʠʣʦʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ʢʦʤʧʨʝʩʩʦʨʘʤʠ, ʥʘʩʦʩʘʤʠ), ʤʝʭʘʥʠʟʤʘʤʠ ʩ ʧʥʝʚʤʦ-

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʠʚʦʜʘʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ 

ʥʘ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ [7]. ʉʧʦʩʦʙʳ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤ, ʟʘʢʣʶ-

ʯʘʶʱʠʤʩʷ ʚ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ ʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʦ. ʇʨʠʤʝʥʷʝʪʩʷ 

ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʦʯʘʛʘ ʧʦ-

ʞʘʨʘ, ʢʦʣʠʯʝʩʪʚʫ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ ʣʶʜʝʡ.  

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʞʘʨʘ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʨʝʜʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ  ʧʦʞʘʨʘ, ʝʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʟʜʘʥʠʷʭ, ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʦʙʲʝʢʪʘ, (ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ - ʞʠʣʳʭ ʜʦʤʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ; 

ʚ ʧʘʨʢʘʭ, ʩʘʜʘʭ ʠ ʙʫʣʴʚʘʨʘʭ) ʠ ʚʦʟʤʦʞʥʦʤ ʤʘʪʝʨʠʘʣʴʥʦʤ ʫʱʝʨʙʝ, ʪ.ʝ. ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦʞʘʨʥʳʝ ʨʠʩʢʠ (ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ, ʢʦʣʣʝʢʪʠʚʥʳʡ, ʩʦʮʠʘʣʴʥʳʡ) [3,8]. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʩʦʪʨʫʜʥʠʢʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʥʘʩʝʣʝʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʣʝʞʘʣ ʩʢʣʘʜ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʢʦʤʧʘʥʠʠ çʆʆʆ ʃʋʂʆʁʃ ɸʵʨʦ ɺʦʩʪʦʢè. 

ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʱʝʥʠʷ (ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ, ʦʪʧʫʩʢʘ) ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʉʦʩʪʘʚ ʩʢʣʘʜʘ ɻʉʄ çʆʆʆ ʃʋʂʆʁʃ ɸʵʨʦ ɺʦʩʪʦʢè 

 

 

ɺ ʩʦʩʪʘʚ ʩʢʣʘʜʘ ʢʦʤʧʘʥʠʠ çʆʆʆ ʃʋʂʆʁʃ ɸʵʨʦ ɺʦʩʪʦʢè, ʧʦʤʠʤʦ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʚʭʦʜʷʪ ʩʣʝ-

ʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ: 

- ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʣʠʚʥʘʷ ʵʩʪʘʢʘʜʘ ʜʣʷ ʧʨʠʝʤʘ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ 12 ʯʝʪʳʨʝʭʦʩʥʳʭ ʞ/ʜ ʮʠʩʪʝʨʥ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʘ ʥʠʞʥʝʛʦ ʩʣʠʚʘʋʉʅ-175 (12 ʰʪ.); 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʥʘʩʦʩʥʦʡ ˉ 1 ʜʣʷ ʚʳʜʘʯʠ ʪʦʧʣʠʚʘ ʊɿɸ ʠ ɸʎ (ʟʜʘʥʠʝ ʢʠʨʧʠʯʥʦʝ, 1956 ʛʦʜʘ ʧʦʩʪʨʦʡ-

ʢʠ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 187 ʤ
2
); 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʥʘʩʦʩʥʦʡ ˉ 2 ʜʣʷ ʧʨʠʝʤʘ ʠ ʚʥʫʪʨʠ ʩʢʣʘʜʩʢʠʭ ʧʝʨʝʢʘʯʝʢ ʘʚʠʘʪʦʧʣʠʚʘ, ʦʙʱʝʡ ʧʣʦʱʘ-

ʜʴʶ 128,5 ʤ
2
; 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʥʘʩʦʩʥʦʡ ˉ 3 ʜʣʷ ʩʣʠʚʘ ʠ ʥʘʣʠʚʘ ʪʦʧʣʠʚʘ ʞ/ʜ ʮʠʩʪʝʨʥʳ; 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ɻʉʄ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ; 

- ʩʢʣʘʜ ʪʘʨʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʘʩʝʣ, ʩʤʘʟʦʢ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʩʫ-

ʜʦʚ ʠ ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

- ʦʜʥʦʵʪʘʞʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ; 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʩʪʘʥʮʠʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

- ʯʝʪʳʨʝ ʧʦʞʘʨʥʳʭ ʚʦʜʦʝʤʘ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 2200 ʤ
3
; 

- ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦ- ʧʨʦʧʫʩʢʥʦʛʦ ʧʫʥʢʪʘ. 

ʇʦ ʚʠʜʘʤ ʪʦʧʣʠʚʘ, ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʞʘ-

ʨʦʚ ʥʘ ʩʢʣʘʜʘʭ, ʙʝʥʟʠʥ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝ-

ʥʠʝ (ʨʠʩ. 2). 

ɺʦʧʨʦʩʘʤ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʠ ʩʥʠ-

ʟʠʪʴ ʨʘʟʤʝʨ ʫʱʝʨʙʘ, ʢʘʢ ʦʪ ʩʘʤʦʛʦ ʧʦʞʘʨʘ, ʪʘʢ ʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ.  

ʅʘ ʩʢʣʘʜʝ ɻʉʄ ʠʤʝʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦʙ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʘʭ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʵʩʪʘʢʘʜʝ.  

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʵʩʪʘʢʘʜʘ çʆʆʆ ʃʋʂʆʁʃ 

ɸʵʨʦ ɺʦʩʪʦʢè ʦʙʦʨʫʜʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʦʭʨʘʥʥʦ-

ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ çʉʊʄ-10-0006ɼɹè. 

 
 

ʈʠʩ. 2. ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ ʥʘ ʩʢʣʘʜʘʭ 

ʧʦ ʚʠʜʘʤ ʪʦʧʣʠʚʘ 
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ɼʣʷ ʨʘʩʮʝʧʢʠ ʞ/ʜ ʮʠʩʪʝʨʥ ʧʨʠ ʧʦʞʘʨʝ ʞ/ʜ ʵʩʪʘʢʘʜʘ ʦʙʦʨʫʜʦʚʘʥʘ ʤʘʥʝʚʨʦʚʦʡ ʣʝʙʝʜʢʦʡ. ʇʦʤʝʱʝʥʠʷ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ɻʉʄ ʦʙʦʨʫʜʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ çʇʇʂ ʉʀɻʅɸʃ-

20SʄDè. ʇʦʤʝʱʝʥʠʷ ɸɹʂ ʩʢʣʘʜʘ ɻʉʄ ʦʙʦʨʫʜʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ.  

ʅʘ ʢʘʞʜʦʤ ʈɺʉ-5000 ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 2 ʝʜ. ɻɺʇʉ-2000, ʨʘʩʪʚʦʨ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦʜʘʝʪʩʷ ʧʦ ʩʫʭʦʪʨʫʙʘʤ, 

ʚʳʚʝʜʝʥʥʳʝ ʟʘ ʧʨʝʜʝʣʳ ʦʙʚʘʣʦʚʘʥʠʷ, ʧʦʜʘʯʘ ʚʦʟʜʫʰʥʦ-ʧʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʧʦʞʘʨʥʳʭ ʤʘʰʠʥ. ɺ 

ʧʦʤʝʱʝʥʠʷʭ ʩʢʣʘʜʘ ɻʉʄ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʨʘʟʤʝʱʝʥʳ ʦʛʥʝʪʫʰʠʪʝʣʠ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʢʣʘʜʘ 

ʠʤʝʶʪʩʷ: ʧʦʞʘʨʥʳʝ ʱʠʪʳ ï 2 ʰʪ.; ʷʱʠʢʠ ʩ ʧʝʩʢʦʤ ï 9 ʰʪ., ʩ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʩʫʭʦʛʦ ʧʝʩʢʘ 14 ʤ
3
; ʟʘʧʘʩ ʩʦʨʙʝʥʪʘ ï 

50 ʤ
3
. ʉʘʤʳʡ ʦʧʘʩʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʩʢʣʘʜʝ ï ʵʪʦ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʘ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʘʷ ʩʠ-

ʪʫʘʮʠʷ - ʨʦʟʣʠʚ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʭʚʘʪʘ ʧʦʞʘʨʦʤ ʨʷʜʦʤ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʢʣʘʜʘ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʯʠʥʦʡ ʩʣʫʞʠʪ ʩʫʙʲʝʢʪʠʚʥʳʡ 

ʬʘʢʪʦʨ (ʜʝʡʩʪʚʠʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ) ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ ʥʘ ʧʫʥʢʪʘʭ ʧʨʠʝʤʘ-ʦʪʧʫʩʢʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ. ɺʳʩʦʢʘ ʦʧʘʩʥʦʩʪʴ 

ʨʘʟʣʠʚʘ ʪʦʧʣʠʚʘ ʧʨʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ. 

ʉ ʫʯʝʪʦʤ ʩʮʝʥʘʨʠʝʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 

5,089 ẗ 10
ī6

 ʛʦʜ
ī1
, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (10

ī6
 ʛʦʜ

ī1
).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʵʢʩʧʝʨʪʠʟʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʦʙʷʟʘʪʝʣʴʥʳʭ ʠ ʨʝʢʦ-

ʤʝʥʜʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ [2,6,9]: 

- ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʘʪʪʝʩʪʘʮʠʶ ʀʊʈ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʦʩʫʱʝʩʪʚʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʙʩʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʦʙʲʝʤʝ ʜʦʣʞʥʦʩʪʥʳʭ 

ʠʥʩʪʨʫʢʮʠʡ, ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘ; 

- ʦʙʝʩʧʝʯʠʪʴ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʩʧʦʩʦʙʘʤ ʟʘʱʠʪʳ ʠ ʜʝʡʩʪʚʠʷʤ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

- ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʪʴ ʫʯʝʥʠʷ ʧʦ ʵʚʘʢʫʘʮʠʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʩʢʣʘʜʘ ɻʉʄ ʪʦʧʣʠʚ-

ʥʦʡ ʙʘʟʳ ʚ ʩʣʫʯʘʠ ʏʉ; 

- ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʣʝʞʘʱʫʶ ʨʘʙʦʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ (ʉʆʃʠʋʕ). 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʘʚʘʨʠʡ ʥʘ ʪʦʧʣʠʚʥʦʡ ʙʘʟʝ ʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʣʘʜʘ ɻʉʄ ʨʝʢʦʤʝʥʜʫʶʪ-

ʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [1,10,11]: 

- ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘʩʦʩʥʦʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ, ʦʧʝʨʘʪʠʚʥʦ 

ʫʩʪʨʘʥʷʷ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 

- ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ; 

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ; 

- ʦʙʝʩʧʝʯʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʩʪʘʥʦʚʢʠ ʥʘʩʦʩʦʚ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʘ; 

- ʩʥʘʙʜʠʪʴ ʧʦʤʝʱʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʞʘʨʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʥʦʨʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʩʦʥʘʣ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ ʩʧʝʮʦʜʝʞʜʦʡ ʠ ʉʀɿ; 

- ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ ʟʘʟʝʤʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

- ʦʙʦʨʫʜʦʚʘʪʴ ʪʦʧʣʠʚʥʫʶ ʙʘʟʫ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʈɺʉ-5000 (3 ʰʪ.), ʦʧʨʝʜʝʣʠʚ 

ʪʨʝʙʫʝʤʫʶ ʢʨʘʪʥʦʩʪʠ ʧʝʥʳ; ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʧʝʥʦʛʝʥʝʨʘʪʦʨʦʤ (ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʩʦʟʜʘʚʘʝʤʦʝ ʚʦʩ-

ʧʣʘʤʝʥʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʴʶ); ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʥʦʛʝʥʘʨʘʪʦʨʘ; ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ ʠ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʦʧʝʨʘʪʠʚʥʦ-

ʪʘʢʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʤʧʘʥʠʠ çʆʆʆ ʃʋʂʆʁʃ ɸʵʨʦ ɺʦʩʪʦʢè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʙʘʟʳ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʷʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʏʉ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʢʣʘʜʦʚ ɻʉʄ ʢʦʤʧʘʥʠʠ çʆʆʆ ʃʋʂʆʁʃ ɸʵʨʦ ɺʦ-

ʩʪʦʢè ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

1. ʇʨʠʤʝʥʷʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʟʝʤʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʝʥʝʝ 
ʦʛʥʝʦʧʘʩʥʳ ʠ ʧʨʦʱʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʚ ʥʠʭ ʩʣʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʩʘʤʦʪʝʢʦʤ. ɺ ʪʘʢʠʭ ʨʝʟʝʨʚʫʘʨʘʭ 

ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʧʦʪʝʨʠ ʦʪ ʠʩʧʘʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʴʰʠʤʠ, ʦʪ ʪʦʛʦ ʯʪʦ ʧʝʨʝʧʘʜ 

ʪʝʤʧʝʨʘʪʫʨ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 

2. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʪʝʨʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʥʘʩʦʩʥʦʛʦ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʵʪʠʭ ʘʛʨʝʛʘʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʠʭ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦʝ ʩʦ-

ʙʣʶʜʝʥʠʝ ʛʨʘʬʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʕʪʠʤ ʤʦʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʠʪʫʘ-

ʮʠʠ. ʃʶʙʳʝ ʜʝʬʝʢʪʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʷʪʴ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ 

[5].  

3. ʇʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʫʟʣʘ ʦʪʧʫʩʢʘ ʪʦʧʣʠʚʘ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʚʝʣʠʯʠʥʫ ʨʘʟʣʠʪʠʷ ʪʦʧʣʠʚʘ. 
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4. ʆʙʦʨʫʜʦʚʘʪʴ ʪʨʫʙʦʧʨʦʚʦʜʳ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤʠ ʟʘʧʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʢʦʨʧʫʩ ʩ ʥʘʢʣʦʥʥʳʤ ʩʨʝʟʦʤ ʠ ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʥʘ ʥʝʤ ʢʨʳʰʢʦʡ ʩ ʨʳʯʘʛʦʤ. 

5. ɺ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʷʭ ʩʜʝʣʘʪʴ ʧʦʣʳ ʠʟ ʩʪʦʡʢʠʭ ʥʘ ʚʣʠʷʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʝʱʝʩʪʚ.  

6. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʜʦʥʘʤʠ ʥʘ ʫʯʘʩʪʢʘʭ ʤʝʞʜʫ ʟʘʧʦʨʥʳʤʠ ʟʘʜʚʠʞʢʘʤʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʷʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. 
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The article discusses the possible impact of space-planning solutions, features of the internal regime, the treatment 

process and patient behavior on the evacuation process from psychiatric hospitals. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 6 ʘʧʨʝʣʷ 2011 ʛ. ˉ 67-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʚ ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ ʛʘʨʘʥʪʠʷʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʧʨʠ ʝʝ ʦʢʘʟʘʥʠʠè ʠ ɻʨʘʞ-

ʜʘʥʩʢʠʡ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʝʜʠʮʠʥʩʢʠʭ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [2]: 

1). ʇʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʜʠʩʧʘʥʩʝʨʳ (ʇʅɼ). ɺ ʥʠʭ ʣʝʯʘʪʩʷ ʘʤʙʫʣʘʪʦʨʥʦ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʩʣʝ ʚʳʧʠʩʢʠ 

ʠʟ ʙʦʣʴʥʠʮʳ. 

2). ʇʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʙʦʣʴʥʠʮʳ (ʇʂɹ). ɺ ʥʠʭ ʧʘʮʠʝʥʪʳ ʧʨʦʭʦʜʷʪ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʣʠ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. 

3). ʇʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝʨʥʘʪʳ (ʇʅʀ). ɺ ʥʠʭ ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʴʥʳʝ ʧʨʦʞʠʚʘʶʪ ʧʦʩʪʦʷʥʥʦ.  

ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ 

ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ (ʙʦʣʴʥʠʮʳ). ʆʩʦʙʳʡ ʨʝʞʠʤ ʩʦʜʝʨʞʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʦʪʜʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʙʦʣʴʥʠʮ, ʢʦʪʦʨʳʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʦʛʨʘʥʠʯʝʥʠʝ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʭ ʩʘʤʦ-

ʚʦʣʴʥʦʛʦ ʫʭʦʜʘ ʠʟ ʦʪʜʝʣʝʥʠʷ ʠʣʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʥʠʮʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʦʧʘʩʥʳʭ ʜʣʷ ʥʠʭ ʩʘ-

ʤʠʭ ʠ ʦʢʨʫʞʘʶʱʠʭ. ʇʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʫʩʪʘʥʦʚʢʘ ʥʘ ʦʢʥʘʭ ʠ ʜʚʝʨʷʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʝʪʦʢ 

ʠ ʩʝʪʦʢ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ (ʥʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥ-

ʪʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʣʝʯʝʙʥʦʛʦ ʩʥʘ) ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʵʚʘʢʫʘʮʠʠ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ [3].  

 

 
 

ʈʠʩʫʥʦʢ. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

 

 

ʉʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ 30 

ʧʦʞʘʨʦʚ ʚ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʥʘʪʘʭ, ʜʠʩʧʘʥʩʝʨʘʭ ʠ ʙʦʣʴʥʠʮʘʭ (ʠʟ ʥʠʭ ʚ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʙʦʣʴʥʠʮʘʭ ï 12), 99 

ʯʝʣʦʚʝʢ ʧʦʛʠʙʣʦ, 27 ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ [4].  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʚ ʚ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʷʚʣʷʶʪʩʷ: 

- ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʛʥʝʤ; 

- ʧʦʜʞʦʛʠ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

36,7 

36,7 

16,6 

3,3 
6,7 

˽͙ͪ;͙ͤ· ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͍ͨͦ͗͊ͪͦ 

ͤ͊ͪͯ΄͔͙͔ͤ ͍͙ͨͪ͊͡ 
͚͍ͯͫͭͪͦͫͭ͊ ͙ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ 

͔ͤͦͫͭͦͪͦ͗ͤͦͫͭΈ ͙ͨͪ ͔͙͙ͯͪͤ͟ 

͎ͨͦ͒͗ͦ 

͔͙͍ͤͫͨͪ͊ͤͦͫͭΈ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ 
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- ʧʨʦʯʠʝ ʧʨʠʯʠʥʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʚʦʧʨʦʩʘ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʚʘʢʫʘʮʠʠ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ. ʈʝʟʫʣʴʪʘ-

ʪʦʚ ʥʘʫʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʅʝ ʠʩʩʣʝʜʦʚʘʥʳ ʚʘʞʥʝʡʰʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, 

ʧʨʠ ʢʘʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ? ʅʝʪ ʦʪʚʝʪʘ ʠ ʥʘ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ, ʚʦʟʤʦʞʥʘ ʣʠ ʚ ʧʨʠʥʮʠʧʝ 

ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʵʚʘʢʫʘʮʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʚʝʜʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʫʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʟʥʠʢʘʝʪ ʧʘʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʘʮʠʝʥʪʘʤʠ ʙʣʦʢʠʨʫʶʪʩʷ ʧʫʪʠ 

ʵʚʘʢʫʘʮʠʠ ʠ ʧʨʦʮʝʩʩ ʵʚʘʢʫʘʮʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩ ʩʧʘʩʝʥʠʷ [1]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʝ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʧʘʮʠʝʥʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠ-

ʟʠʯʝʩʢʦʡ) ʠ ʚʨʝʤʝʥʠ ʧʨʠʙʳʪʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

ʘʢʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʩʠʭʠʘʪ-

ʨʠʯʝʩʢʠʭ ʙʦʣʴʥʠʮ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʘ ʠ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ. ʀʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʥʘ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʝʣʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʚʘ-

ʢʫʘʮʠʠ ʠ ʩʧʘʩʝʥʠʷ ʧʘʮʠʝʥʪʦʚ.  
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʩʧʦʩʦʙʘʤ ʨʘʟ-

ʤʝʱʝʥʠʷ ʩʨʝʜʩʪʚ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝʦʠʥʬʦʨʤʘ-

ʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʩʨʝʜʦʪʦʯʝ-

ʥʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ. 
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ANALYZIS SPECIFICITY OF VIDEO SURVEILLANCE USING IN FIRE PROTECTION SYSTEMS  

 

In this article presents the classification of video surveillance system. The paper is devoted to functional areas 

using the video surveillance systems. Special attention is paid of prospects for the use of video surveillance systems in 

concentration of forces and means of fire services process at the fire location. 

Key words: video surveillance, technogenic fire, fire protection system, concentration of forces and means of 

fi re services at the fire location, information support. 

 

 

ʉʠʩʪʝʤʳ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʚ ʪʝʭʥʦʩʬʝʨʝ 

ʩ 1942 ʛʦʜʘ, ʢʦʛʜʘ ʥʝʤʝʮʢʠʡ ʠʥʞʝʥʝʨ ɺʘʣʴʪʝʨ ɹʨʫʭ ʩʦʟʜʘʣ ʥʘ ʦʜʥʦʤ ʠʟ ʚʦʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʧʝʨʚʫʶ ʩʠʩʪʝʤʫ 

ʪʝʣʝʚʠʜʝʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʠʣʠ CCTV-ʩʠʩʪʝʤʫ (ʉlosed Circuit Television). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʦʜʥʦʡ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʮʝʣʷʭ ʨʘʥʥʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʚ 1980-ʭ ʛʦʜʘʭ ʪʝʣʝʫʩʪʘʥʦʚʦʢ ʚ ʩʦʩʪʘʚʝ PTZ-ʢʘʤʝʨ (pan-tilt -zoom-

ʢʘʤʝʨ), ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʝʨʘʪʦʨʫ ʤʦʥʠʪʦʨʠʥʛ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʧʨʝʜʤʝʪ ʧʨʠʟʥʘʢʦʚ ʧʦʞʘʨʘ ʚ ʨʘ-

ʜʠʫʩʝ 30 ʢʤ ʦʪ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʧʦʟʠʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʚʠʜʝʦ-

ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʣʠ ʚʳʭʦʜʠʪʴ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙ-

ʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʟʜʝʩʴ ʩʳʛʨʘʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʚ 1996 ʛʦ-

ʜʫ IP-ʢʘʤʝʨ ʠ ʩʧʦʩʦʙʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʜʘʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʧʨʦʮʝʩʩ ʚʠʜʝʦʘʥʘʣʠʪʠʢʠ ʩʪʘʣ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʥʘʭʦʜʷʪʩʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ, ʪʦ 

ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʝʨʝʜʘʯʠ ʠʟʚʝʱʝʥʠʡ ʦ ʧʦʞʘʨʝ, ʦʧʦʚʝ-

ʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ, ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʫʩʪʘʥʦʚʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝ-

ʥʠʷ ʠ ʠʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [2]. ʄʥʦʛʠʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʤʦʛʫʪ ʜʘʚʘʪʴ ʢʘʢ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʠʛʥʘʣʳ ʦʙʥʘʨʫʞʝʥʠʷ, ʪʘʢ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʛʦʨʝʥʠʝ ʠʣʠ 

ʟʘʜʳʤʣʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʧʣʘʤʝʥʠ ʠ ʜʳʤʘ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠʯʝʤ, ʘʢʮʝʥ-

ʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ ʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʙʩʦʣʶʪʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ, 

ʥʘʧʨʦʪʠʚ, ʩʦ ʚʨʝʤʝʥʝʤ, ʚʠʜʝʦʢʘʤʝʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʚʠʜʝʦʘʥʘʣʠʪʠʢʘ), ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʟʘʡʤʫʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʘʜʝʞʥʳʭ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙ 

ʙʳʩʪʨʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʛʦʨʝʥʠʷ ʠʣʠ ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ ʩʠʩʪʝʤʳ: 

ʜʘʪʯʠʢʦʚ ʜʳʤʘ, ʪʝʧʣʘ ʠ ʪ.ʜ. 

ʇʦ ʩʧʦʩʦʙʘʤ ʠ ʭʘʨʘʢʪʝʨʫ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ: ʤʦʥʠʪʦʨʠʥʛ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ (ɿʠʉ) ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʥʘʨʫʞʠ ɿʠʉ.  
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ɼʣʷ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

ī ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ (ʩʪʘʮʠʦʥʘʨʥʳʝ ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ), 

ī ʤʦʙʠʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ (ʩʨʝʜʩʪʚʘ ʬʠʢʩʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʚʝʥʴʷʤʠ ɻɼɿʉ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ). 

ʉʠʩʪʝʤʳ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʦʨʝʥʠʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ: ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ 

(ʉʠʉ) ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʡʩʪʚʠʡ ʛʘʟʦʜʳʤʦʟʘ-

ʱʠʪʥʠʢʦʚ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʞʘʨʘ ʚ ʚʠʜʝ ʪʨʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʝʪʚʝʡ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʞʘʨʘ  

 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʝʪʚʴ çʆʙʥʘʨʫʞʝʥʠʝè ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʞʘʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ (ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ) ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ɸ.ɺ. ʇʷʪʘʝʚʘ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠ-

ʢʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʛʦʨʝʥʠʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [5] (ʠʣʠ ʫʩʣʦʚʥʦ 

ʦʪʢʨʳʪʦʛʦ ï ʧʦʤʝʱʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ), ʥʘʧʨʠʤʝʨ, ʪʝʨʨʠʪʦʨʠʠ: ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʭʦʚ, ʘʵʨʦʜʨʦ-

ʤʦʚ, ʢʨʳʪʳʭ ʘʚʪʦʙʫʩʥʳʭ ʠ ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʜʝʧʦ, ʘʚʪʦʩʪʦʷʥʦʢ ʠ ʜʨ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʝʡʩʪʚʠʝ 

ʥʝʢʦʪʦʨʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ (ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ), ʪʘʢʠʭ ʢʘʢ, 

ʥʘʣʠʯʠʝ ʚ ʚʦʟʜʫʭʝ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʠʭ ʚʦʟʨʘʩʪʘʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʧʦʚʳʰʘʶʱʘʷʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʚʙʣʠʟʠ ʦʯʘʛʘ ï ʚʚʠʜʫ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʠʟʤʝʨʝʥʦ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʦʧʠʩʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɸʚʪʦʨ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʚʠʜʝʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ-

ʟʥʘʢʦʚ ʧʦʞʘʨʘ, ʪʘʢʠʭ ʢʘʢ ʜʳʤ ʠ ʦʪʢʨʳʪʦʝ ʛʦʨʝʥʠʝ.  

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʝʪʚʠ çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʙʦʪʘ ɻɼɿʉè ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʧʦʞʘʨʦʚ, ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʘʟʦʜʳʤʦʟʘ-

ʱʠʪʥʠʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʟʘʜʘʯʠ ʚ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʜʳʭʘʥʠʷ ʩʨʝʜʝ [1]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʠʜʝʦʜʘʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʟʚʝʥʴʝʚ ɻɼɿʉ, ʪʦ ʟʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʘʙʠʨʘʶʱʫʶ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʶ ʪʝʧʣʦʚʠʟʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʧʦʞʘʨʥʳʡ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʘʤʝʨʳ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʜʠʘʧʘʟʦʥʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʨʝʛʠʩʪʨʠʨʫʝ-

ʤʳʝ ʚʠʜʝʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʦʨʠʪʤʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʢʣʘʜʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨ-
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ʤʘʩʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʢʘʢ ʢʦʤʘʥʜʠʨʦʤ ʟʚʝʥʘ ɻɼɿʉ, ʪʘʢ ʠ ʜʨʫʛʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʨʫʢʦʚʦʜʩʪʚʦ ʥʘ ʧʦʞʘʨʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʝʪʚʴ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ çʉʦʩʨʝʜʦʪʦʯʝʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ 

(ʉʠʉ)è, ʣʦʛʠʯʝʩʢʠ ʩʣʝʜʫʶʱʫʶ ʟʘ ʚʝʪʚʴʶ çʆʙʥʘʨʫʞʝʥʠʝè. ʇʦʜ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝʤ ʉʠʉ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʦ ʚʳʝʟʜʫ, ʩʣʝʜʦʚʘʥʠʶ ʠ ʧʨʠʙʳʪʠʶ ʥʘ ʤʝʩʪʦ ʚʳʟʦʚʘ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʝʩʷ ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ ʉʠʉ, ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ çɹʦʝʚʦʤʫ ʫʩʪʘʚʫ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳè [3], ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ 

ʵʪʘʧʦʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʕʪʘʧʳ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ 

 

ɹʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʥʘʯʠʥʘʶʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʞʘʨʝ, ʩ ʵʪʦʛʦ 

ʞʝ ʤʦʤʝʥʪʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʝʜʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʮʝʣʷʭ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚ-

ʢʠ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʯʠʥʘʝʪʩʷ ʠ ʧʨʦʮʝʩʩ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʉʠʉ ʥʘ ʧʦʞʘʨʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʵʪʘʧ çʧʨʠ-

ʙʳʪʠʝ ʢ ʤʝʩʪʫè. ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʧʨʠ-

ʚʣʝʢʘʝʤʳʭ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʷʚʣʷʶʪʩʷ: ʨʘʩʧʠʩʘʥʠʝ ʚʳʝʟʜʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʛʘʨʥʠʟʦʥʘ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʣʘʥʳ ʠ ʢʘʨʪʦʯʢʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥ ʤʠʥʠʤʘʣʴ-

ʥʳʡ ʨʘʥʛ ʧʦʞʘʨʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʘʢʪʠʢʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʧʦʣʥʘ ʧʨʠʤʝʨʘʤʠ, ʢʦʛʜʘ ʧʨʠ ʦʮʝʥʢʝ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʧʨʠʙʳʪʠʶ ʢ ʤʝʩʪʫ ʚʳ-

ʟʦʚʘ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ (ʈʊʇ) ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʉʠʉ ï ʧʦʚʳʰʘʝʪ ʨʘʥʛ ʧʦʞʘʨʘ. ʕʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʙʳʚʰʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʝʥʠʷ. ʇʦʞʘʨ 

ʨʘʟʚʠʚʘʝʪʩʷ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʠ ʧʨʠʯʠʥʸʥʥʳʡ ʫʱʝʨʙ. ʇʦʵʪʦʤʫ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʦʣʴ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ 

ʚ ʧʨʦʮʝʩʩʝ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʉʠʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʵʪʘʧʘʭ çʧʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʞʘ-

ʨʝè, çʚʳʝʟʜ ʠ ʩʣʝʜʦʚʘʥʠʝ ʢ ʤʝʩʪʫ ʧʦʞʘʨʘè ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʚʠʪʠʠ ʧʦʞʘʨʘ ʜʦ 

ʧʨʠʙʳʪʠʷ ʧʝʨʚʦʛʦ ʈʊʇ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʉʠʉ  ʧʦ ʨʘʥʛʫ, ʦʪʚʝʯʘʶʱʝʤʫ ʢʦʥ-

ʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʜʫʪ ʦʪʢʨʳʪʳ ʜʣʷ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʠ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ ʩʦʩʨʝʜʦʪʦʯʝʥʠʶ ʉʠʉ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʘʪʴ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʝʝ ʧʦʜʩʠʩʪʝʤ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ. 
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