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ʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ : ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XIV 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʞʘʨʥʘʷ ʠ ʘʚʘ-

ʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʧʦʩʚʷʱʝʥʥʦʡ 370-ʡ ʛʦʜʦʚʱʠʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ-

ʞʘʨʥʦʡ ʦʭʨʘʥʳ ʈʦʩʩʠʠ, ʀʚʘʥʦʚʦ, 12ï13 ʩʝʥʪʷʙʨʷ 2019 ʛ. ï ʀʚʘʥʦʚʦ : 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩ-

ʩʠʠ, 2019. ï 370 ʩ. ï ISBN 978-5-6042853-2-9 

 

 

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! 

 
ɹʣʘʛʦʜʘʨʶ ɺʘʩ, ʯʪʦ ʦʪʢʣʠʢʥʫʣʠʩʴ ʥʘ ʥʘʰʝ ʧʨʠʛʣʘʰʝʥʠʝ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʝʞʝʛʦʜʥʦʡ ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʞʘʨʥʘʷ ʠ ʘʚʘʨʠʡʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ɺ ʵʪʦʤ ʛʦʜʫ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʧʦʩʚʷʱʝʥʦ 370-ʡ ʛʦʜʦʚʱʠʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʈʦʩʩʠʠ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʢʦʥʬʝʨʝʥʮʠʠ ʙʫʜʫʪ ʦʙʩʫʞʜʘʪʴʩʷ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʧʦʞʘʨʥʦʡ, ʘʚʘʨʠʡʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ; ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʦʡ ʠ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ; ʘʥʘʣʠʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ; ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʏʉ ʈʦʩʩʠʠ. 

ʀʩʢʨʝʥʥʝ ʥʘʜʝʶʩʴ, ʯʪʦ ʥʘʩʳʱʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʢʦʥʬʝʨʝʥʮʠʠ, ʪʚʦʨʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʠ ʠʥʪʝʨʝʩʥʳʝ 

ʜʠʩʢʫʩʩʠʠ ʧʦʟʚʦʣʷʪ ʥʘʤ ʥʘʡʪʠ ʥʦʚʳʝ ʨʝʰʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʫʯʘʩʪʚʫʝʪ ʚʩʝ ʙʦʣʴʰʝ ʛʦʩʪʝʡ ï ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʡ, ʩʦʪʨʫʜʥʠʢʠ ɻʣʘʚ-

ʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺ ʵʪʦʤ ʛʦʜʫ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 150 ʯʝʣʦʚʝʢ ʠʟ 20 ʦʨʛʘʥʠʟʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʥʷʪʴ 

ʟʘʦʯʥʦʝ ʫʯʘʩʪʠʝ ʧʦʞʝʣʘʣʠ ʢʦʣʣʝʛʠ ʠʟ ɸʢʘʜʝʤʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʢʨʝʧʣʝʥʠʷ ʜʝʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʇʨʦʚʦʜʠʤʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ï ʵʪʦ ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʜʠʘʣʦʛʘ, ʦʙʤʝʥʘ ʤʥʝʥʠʷʤʠ, 

ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ. ɾʝʣʘʶ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʜʠʩʢʫʩʩʠʠ 

ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ 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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ION-PLASMA AND PLASMA -CHEMICAL PROCESSES IN THE PRODUCTION OF NEW M A-

TERIALS  

 

The application of non-equilibrium plasma to impart new functional properties to polymer films and 

textile materials is considered. Examples of industrial plasma-chemical equipment are presented. Plasma 

treatment allows us to change the hydrophilicity of the surface and adhesive properties, apply functional lay-

ers that give textile materials heat-reflecting properties, electrical conductivity, bactericidal activity, biocom-

patibility. New materials may find application in manufacturing the coveralls for work in conditions of high 

thermal loads, as well as in medicine. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʠʥʪʝʨʴʝʨʦʚ, 

ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ, ʩʧʝʮʦʜʝʞʜʳ, ʤʝʜʠʮʠʥʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʨ. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʦʜ-

ʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʢʣʘʜʥʦʡ ʧʣʘʟʤʦʭʠʤʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠʦʥʥʦ-

ʧʣʘʟʤʝʥʥʦʛʦ ʠ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʠʤʝʨʝ ʪʝʢʩʪʠʣʴ-

ʥʳʭ ʠʟʜʝʣʠʡ ʠ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ. ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʧʣʝʥʦʢ, ʚʦʣʦʢʦʥ, ʪʢʘʥʝʡ) ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʳ ʥʘʯʘʣʠʩʴ ʚ 70-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʦʚ ʧʣʘʟʤʳ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʢʘʢ ʛʘʟʦʚʳʝ ʨʘʟʨʷʜʳ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ (ʪʣʝʶʱʠʡ ʨʘʟʨʷʜ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ɺʏ- ʠ 

ʉɺʏ-ʨʘʟʨʷʜʳ), ʪʘʢ ʠ ʨʘʟʨʷʜʳ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ (ʢʦʨʦʥʥʳʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʙʘʨʴʝʨʥʳʡ, 

ʪʣʝʶʱʠʡ ʨʘʟʨʷʜ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʙʳʩʪʨʳʤ ʧʦʪʦʢʦʤ ʛʘʟʘ, ʧʣʘʟʤʝʥʥʳʝ ʩʪʨʫʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ).  
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ɼʣʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʳ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʡʪʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʛʘʟʘ  ~ 300 ʂ, ʪʝʤʧʝʨʘʪʫʨʘ ʠʦʥʦʚ ~ 300  1000 ʂ, ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢ-

ʪʨʦʥʦʚ ~ 10000  50000 ʂ. ʀʤʝʥʥʦ ʩʠʣʴʥʘʷ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʴ ʧʣʘʟʤʳ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʝʣʘʝʪ 

ʝʝ ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʥʝʪʝʨʤʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʢ-

ʪʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʣʘʟʤʳ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʶ, ʤʦʛʫʪ ʙʳʪʴ ʵʣʝʢʪʨʦʥʳ ʠ ʠʦʥʳ, 

ʘʪʦʤʳ ʠ ʨʘʜʠʢʘʣʳ, ʚʦʟʙʫʞʜʝʥʥʳʝ ʤʦʣʝʢʫʣʳ, ʘ ʪʘʢʞʝ ʚʘʢʫʫʤʥʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ʆʩ-

ʥʦʚʥʘʷ ʨʦʣʴ ʚ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʵʣʝʢʪʨʦʥʦʚ ʩ ʘʪʦʤʘʤʠ ʠ ʤʦʣʝʢʫʣʘʤʠ ʠʩ-

ʭʦʜʥʦʛʦ ʛʘʟʘ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʣʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʣʠʰʴ ʪʦʥʢʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ (ʦʪ 10 ʥʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʢʤ). 

ʆʩʥʦʚʥʘʷ ʞʝ ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʩʦʭʨʘʥʷʷ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʂ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʝ ʚʝʜʫʪ ʥʝʩʢʦʣʴ-

ʢʦ ʪʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʨʝʘʢʮʠʠ ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʩ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʪʦʥʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʘʪʝʨʠʘʣʘ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ (-

ʆʅ, -ʉ=ʆ, -ʉʆʆʅ, ʉN, =NH, -ʉF3, =CF2 ʠ ʜʨ.). ʉʦʩʪʘʚ ʵʪʠʭ ʛʨʫʧʧ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʙʘʪʳʚʘ-

ʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʦʩʪʘʚʘ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʘʣʘʥʩʦʤ 

ʩʢʦʨʦʩʪʝʡ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʜʦ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ, 

ʤʦʱʥʦʩʪʠ, ʨʘʩʩʝʠʚʘʝʤʦʡ ʚ ʧʣʘʟʤʝ, ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ. ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʢ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʦʩʘʞʜʝʥʠʝʤ ʩʣʦʝʚ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʛʘʟʦʦʙʨʘʟʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʣʘʟʤʳ. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʳ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʡ ʧʦʣʠ-

ʤʝʨʠʟʘʮʠʠ ʠ ʦʩʘʞʜʝʥʠʷ ʩʣʦʝʚ ʤʝʪʘʣʣʦʚ ʠʣʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʦʢʩʠʜʦʚ, ʥʠʪʨʠʜʦʚ) ʧʨʠ ʨʘʩʧʳʣʝʥʠʠ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ ʠʦʥʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʦʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʧʣʘʟʤʘ ʚ ʠʥʝʨʪʥʳʭ ʛʘʟʘʭ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʘʨʛʦʥʝ), ʦʩʘʞʜʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʢ ʘʨʛʦʥʫ ʘʟʦʪʘ ʠʣʠ ʢʠʩʣʦʨʦʜʘ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʢ-

ʨʦʨʘʜʠʢʘʣʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʧʣʘʟʤʦʡ. ʇʦʩʣʝʜʫʶʱʠʝ ʨʝʘʢʮʠʠ ʨʘʜʠʢʘʣʦʚ ʧʦʟʚʦ-

ʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʭʠʤʠʯʝʩʢʦʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʩʣʝ ʝʛʦ ʦʙʨʘʙʦʪʢʠ ʚ 

ʧʣʘʟʤʝ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʧʨʠʚʠʚʦʯʥʦʡ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠʣʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʜʘʝʪʩʷ ʩʦʚʤʝʩʪʠʪʴ ʘʢʪʠʚʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʣʘʟʤʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʭʠʤʠʯʝ-

ʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦʣʠʤʝʨʘ ʷʚʣʷʶʪʩʷ 

ʧʨʠʢʣʘʜʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʨʝʛʫʣʠʨʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʠ ʘʜʛʝʟʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ, ʧʨʠʜʘʥʠʝ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ, ʠʟʤʝʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥ, ʧʨʠʜʘʥʠʝ ʪʨʝʙʫʝʤʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʤ ʧʣʝʥʢʘʤ, ʚʦʣʦʢʥʘʤ, 

ʪʢʘʥʷʤ ʠ ʜʨʫʛʠʝ.  

ɿʥʘʯʠʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʠʤʝʨ-

ʥʳʭ ʧʣʝʥʦʢ ʠ ʪʢʘʥʝʡ ʚ ʧʣʘʟʤʝ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʰʣʠ ʩʚʦʝ ʤʝʩʪʦ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʨʠʩ. 

1 ʧʦʢʘʟʘʥʘ ʬʦʪʦʛʨʘʬʠʷ ʫʩʪʘʥʦʚʢʠ KPR-270 ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦ-

ʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, ʘ ʧʨʠʤʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʠ-

ʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ [1 5]. ʉʦʟʜʘʥʳ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʨʦʤʳʰʣʝʥ-

ʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʩʣʦʝʚ ʤʝʪʘʣʣʦʚ ʠʣʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʝʡ, ʥʝʪʢʘʥʳʭ ʚʦ-

ʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ ʤʝʪʦʜʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ 

(ʨʠʩ. 2). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çʀʚʪʝʭʥʦʤʘʰè (ʀʚʘʥʦʚʦ), ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣ. 2. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʨʳʪʠʡ ʠʟ ʩʝʨʝʙʨʘ, ʘʣʶʤʠʥʠʷ, ʪʠʪʘʥʘ, ʤʝʜʠ, 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʣʘʪʫʥʠ, ʙʨʦʥʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʞ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ [6]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʥʦ-

ʩʠʪʴ ʧʦʢʨʳʪʠʷ ʠʟ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʤʘʪʝʨʠʘʣʘʤ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʪʢʘʥʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʦʞʠ ʩ ʧʦ-

ʢʨʳʪʠʝʤ çʤʝʪʘʣʣʠʢè. ʆʩʘʞʜʝʥʠʝ ʩʣʦʝʚ ʦʢʩʠʜʘ ʠʣʠ ʥʠʪʨʠʜʘ ʪʠʪʘʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʝʩʥʳʝ ʜʝʢʦʨʘ-

ʪʠʚʥʳʝ ʵʬʬʝʢʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʩʚʝʪʘ ʚ ʪʦʥʢʠʭ ʧʣʝʥʢʘʭ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʠʥʪʝʨʴʝʨʦʚ. ʉʦʣʥʮʝʟʘʱʠʪʥʳʝ ʰʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʬʠʨʥʳʭ ʪʢʘʥʝʡ, 

ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʶ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʧʦʤʝʱʝʥʠʡ ʚ ʞʘʨʢʠʝ ʩʦʣʥʝʯʥʳʝ ʜʥʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʥʝʩʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʣʦʝʚ ʜʦʣʞʥʦ ʧʨʠʚʦ-

ʜʠʪʴ ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʠʩʢʘ ʚʦʟʛʦʨʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 
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ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ KPR-270 ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ  

ʚ ʧʣʘʟʤʝ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ʈʠʩ. 2. ʋʩʪʘʥʦʚʢʘ ʄʄ-180 ʜʣʷ ʥʘʥʝʩʝʥʠʷ  

ʧʦʢʨʳʪʠʡ ʥʘ ʪʢʘʥʠ ʠ ʧʦʣʠʤʝʨʥʳʝ ʧʣʝʥʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʤʝʪʦʜʦʤ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʦʛʦ  

ʨʘʩʧʳʣʝʥʠʷ 

 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʣʘʟʤʝ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ʋʩʪʘʥʦʚʢʘ 

ʐʠʨʠʥʘ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʤʤ 

ɼʠʘʤʝʪʨ 

ʨʫʣʦʥʘ, ʤʤ 

ʉʢʦʨʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ, 

ʤ/ʤʠʥ 

ɼʣʠʥʘ ʟʦʥʳ 

ʦʙʨʘʙʦʪʢʠ, 

ʤ 

ʄʦʱʥʦʩʪʴ, 

ʢɺʪ 

ɼʠʘʤʝʪʨ 

ʚʘʢʫʫʤʥʦʡ 

ʢʘʤʝʨʳ, ʤʤ 

LPCH-180SH 1700 1350 0 - 80 8.5 90 1600 

KPR-180/1 1700 1050 0 - 80 6.7 80 2000 

KPR-270 2600 700 0 - 80 5.0 85 2000 

KPR-200 2000 700 0 - 80 5.4 80 2000 

KPR-50/50-1 500 500 0 - 50 2.5 3.2 1050 

 

ʊʘʙʣʠʮʘ 2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʦʢ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ  

ʋʄʅ-180 ʠ ʄʄ-180 [6] 

 

ʇʘʨʘʤʝʪʨ ʋʄʅ-180 ʄʄ-180 

ʈʘʙʦʯʘʷ ʰʠʨʠʥʘ, ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʟʘʛʨʫʞʘʝʤʦʛʦ ʨʫʣʦʥʘ, ʤʤ 

ʆʙʲʝʤ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ, ʤ
3
 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʛʥʝʪʨʦʥʦʚ 

ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ, ʤʤ. ʨʪ. ʩʪ. 

ʊʦʢ ʨʘʟʨʷʜʘ (ʜʣʷ ʦʜʥʦʛʦ ʤʘʛʥʝʪʨʦʥʘ), ɸ 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʤ/ʤʠʥ 

1800 

700 

15 

2 

(0,5  3)Ö10
-3
 

1  25 

0  20 

1800 

700 

15 

4 

(0,5  3)Ö10
-3
 

1 25 

0  40 

 

ʅʘʡʜʝʥʦ, ʯʪʦ, ʨʝʛʫʣʠʨʫʷ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʪʢʘʥʝʡ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘ-

ʣʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʝʛʦ ʪʦʣʱʠʥʳ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʝʨʩʦʥʘʣʘ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠ ʠʭ ʘʥʪʠ-

ʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʊʘʢʠʝ ʪʢʘʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʬʠʣʴ-

ʪʨʦʚ ʜʣʷ ʚʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʥʝʩʝʥʠʝ ʪʦʥʢʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʥʘ ʧʦʣʠʵʬʠʨʥʳʝ ʪʢʘʥʠ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʫʣʫʯʰʘʝʪ ʠʭ ʪʝʧʣʦʦʪʨʘʞʘʶʱʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʧʦʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʘʜʛʝʟʠʝʡ ʢ ʪʝʢ-

ʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʥʝ ʠʟʤʝʥʷʶʪ ʠʭ ʚʦʟʜʫʭʦ- ʠ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʘʪʴ 

ʩʧʝʮʦʜʝʞʜʫ ʜʣʷ ʧʝʨʩʦʥʘʣʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ (ʩʪʘʣʝʚʘʨʳ, 

ʧʦʞʘʨʥʳʝ), ʘ ʪʘʢʞʝ ʢʦʤʬʦʨʪʥʫʶ, ʩʦʭʨʘʥʷʶʱʫʶ ʪʝʧʣʦ ʦʜʝʞʜʫ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
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ʄʝʜʠʮʠʥʩʢʠʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ  ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʩʝʢʪʦʨ ʪʝʢ-

ʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʜʠʮʠʥʩʢʠʡ ʪʝʢʩʪʠʣʴ, ʦʙʣʘʜʘʶ-

ʱʠʡ ʢʘʢ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ, ʪʘʢ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʀʩʩʣʝʜʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʘ 

ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʀɻʍʊʋ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʭʦʨʦʰʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ  ʤʘʨʣʠ ʠ ʩʘʣʬʝʪʦʢ ʩ ʥʘʥʦʩʣʦʷʤʠ ʩʝ-

ʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. ʆʥʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʣʝʯʝʥʠʠ 

ʦʞʦʛʦʚʳʭ ʨʘʥ. ɺʳʧʫʩʢʘʶʪʩʷ ʠ ʩʘʣʬʝʪʢʠ ʜʣʷ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. 

ɼʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʢ-

ʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʦʚ ʥʘʥʝʩʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʣʦʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʟʤʳ ʢʘʢ ʧʦʥʠʞʝʥʥʦʛʦ, ʪʘʢ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʧʣʘʟʤʫ, ʢʦʥʪʘʢʪʠʨʫʶʱʫʶ ʩ ʞʠʜʢʦʩʪʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʣʘʟʤʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

ʣʠʰʴ ʢʘʢ ʩʧʦʩʦʙ ʘʢʪʠʚʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ çʫʤʥʳʭè ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʩʧʦʩʦʙʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʚʝʱʝʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʠ 

ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ ʥʘʧʨʘʚʣʝʥʳ ʩʝʛʦ-

ʜʥʷ ʥʘ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʟʤʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦʙʳ ʩʥʠ-

ʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  
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FIRE AND EMERGENCY  SAFETY OF OBJECTS PROTECTED 
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ɹʘʨʢʘʝʚ ɸ. ʅ., ʅʘʟʘʨʦʚ ɽ. ɸ., ɸʢʠʤʦʚ ʄ. ʀ. ʆʙʷʟʘʪʝʣʴʥʦʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 

 
ɸ. ʅ. ɹʘʨʢʘʝʚ, ɽ.ɸ. ʅʘʟʘʨʦʚ, ʄ. ʀ. ɸʢʠʤʦʚ

2
 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʄʏʉ ʈʦʩʩʠʠ 

 

ʆɹʗɿɸʊɽʃʔʅʆɽ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆɽ ʉʊʈɸʍʆɺɸʅʀɽ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʥʘ  ʦʙʲʝʢʪʘʭ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʫʥʝʩ-

ʰʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʚ ʷʚʠʣʦʩʴ ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ  ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ  ʬʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʥʝ ʙʝʟʛʨʘ-

ʥʠʯʥʳ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʳʯʘʛʦʚ, ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʠʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʝʡʩʪʚʦ-

ʚʘʪʴ ʨʳʯʘʛʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʞʘʨʥʳʡ ʥʘʜʟʦʨ. 

 

A. N. Barkaev, E. A. Nazarov, M. I. Akimov 

 

MANDATORY FIRE INSURANCE  

 

In recent years, the number of fires at facilities with a mass stay of people who have claimed a large number of 

lives has increased. The main causes of the fires were the owners ' failure to comply with fire safety requirements. To 

remedy the situation, it is necessary to introduce mandatory fire insurance, since the possibilities of Federal state fire 

supervision are not unlimited, and the use of only administrative levers, this problem can, not be solved. It is necessary 

to use levers and economic. 

Keywords: federal state fire supervision. 

 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʥʘ  ʦʙʲʝʢʪʘʭ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʫʥʝʩ-

ʰʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʚ ʷʚʠʣʦʩʴ ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ  ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ  ʬʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʥʝ ʙʝʟʛʨʘ-

ʥʠʯʥʳ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʳʯʘʛʦʚ, ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʠʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʝʡʩʪʚʦ-

ʚʘʪʴ ʨʳʯʘʛʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ.  

ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʦʪ ʧʦʞʘʨʘ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ ʥʝ ʪʦʣʴʢʦ ʟʘ ʨʫʙʝʞʦʤ, ʥʦ ʠ ʚ ʈʦʩʩʠʠ. ʊʘʢ 

ʠ ʚ ʛʦʨʦʜʘʭ ɻʝʨʤʘʥʠʠ ʚ XVIII ʚ. ʩʪʨʘʭʦʚʘʥʠʝ ʠʤʫʱʝʩʪʚʘ ʦʪ ʦʛʥʷ ʙʳʣʦ ʚʚʝʜʝʥʦ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʬʦʨʤʝ: ʚ 1718 ʛʦʜʫ - ʚ ɹʨʘʥʜʝʥʙʫʨʛʝ; ʚ 1742 ʛʦʜʫ - ʚ ʉʠʣʝʟʠʠ; ʚ 1750 ʛ. ʚ ɹʨʘʫʥʰʚʝʡʛʝ [3]. 

ɺ ʈʦʩʩʠʠ ʚ ʢʦʥʮʝ XVIII - ʥʘʯʘʣʝ XIX ʚ. ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʧʦʪʝʨʠ ʥʘʩʝʣʝʥʠʝʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ 

ʧʨʦʞʠʚʘʣʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʠʤʫʱʝʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʨʝʰʝʥʘ ʚʚʝʜʝʥʠʝʤ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʚʣʘʜʝʣʴʮʝʚ ʟʜʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʪʨʘʭʦʚʘʪʴ ʩʚʦʝ ʠʤʫʱʝʩʪʚʦ, ʠ ʥʘʟʳʚʘʣʘʩʴ 

ʚʟʘʠʤʥʳʤ ʟʝʤʩʢʠʤ ʩʪʨʘʭʦʚʘʥʠʝʤ [4]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʦʪ ʚʟʘʠʤʥʦʛʦ ʟʝʤʩʢʦʛʦ ʩʪʨʘʭʦ-

ʚʘʥʠʷ ʥʘʜ ʨʘʩʭʦʜʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʫʙʝʨʥʠʠ, ʥʝ ʠʟʳʤʘʣʦʩʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʙʶʜʞʝʪ, ʘ ʦʩʪʘʚʘʣʦʩʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʟʝʤʩʪʚʘ ʠ, ʧʨʠ ʥʘʜʣʝʞʘʱʝʤ ʫʧʨʘʚʣʝʥʠʠ, ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, 

ʩʦʟʜʘʚʘʷ ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʪʘʢ, ʟʘ ʩʯʝʪ ʵʪʠʭ ʩʨʝʜʩʪʚ: 

- ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ ʢʦʤʘʥʜʳ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ 

ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ; 

- ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ ʧʦʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʜʣʷ ʢʨʝʩʪʴʷʥ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʫʧʘʪʴ ʤʘʣʦ ʛʦʨʶʯʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʥʘʧʨʠ-

ʤʝʨ, ʢʨʦʚʝʣʴʥʦʝ ʞʝʣʝʟʦ) ʧʦ ʦʧʪʦʚʳʤ ʮʝʥʘʤ; 

- ʧʨʦʚʦʜʠʣʠ ʜʨʫʛʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʥʩʪʘʪʠʨʫʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʘʢʪ, ʢʦ-

ʪʦʨʳʡ ʙʳ ʨʝʛʫʣʠʨʦʚʘʣ ʧʨʘʚʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʦʚ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʧʦʞʘʨʦʚ. ʈʘʟʚʠʪʠʝ ʩʪʨʘ-
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ʭʦʚʘʥʠʷ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ ʧʦʚʳʩʠʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘ ʩʦʙʣʶʜʝʥʠʝ 

ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʈʦʩʩʠʠ ʫʞʝ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʚʚʝʩʪʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘè. ʕʪʦʪ ʟʘʢʦʥ ʧʨʝʩʣʝʜʦʚʘʣ ʥʝʩʢʦʣʴʢʦ 

ʮʝʣʝʡ. ʇʝʨʚʘʷ ʮʝʣʴ - ʧʦʚʳʩʠʪʴ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʦʙʲʝʢʪʦʚ. ɺʪʦʨʘʷ ʮʝʣʴ - ʚʦʟʤʝʱʝʥʠʝ ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʞʠʟʥʠ, 

ʟʜʦʨʦʚʴʶ, ʠʤʫʱʝʩʪʚʫ ʥʘʰʠʭ ʛʨʘʞʜʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ. ʂʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ, ʧʦʩʪʨʘʜʘʚʰʝʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʞʘʨʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʟʘ ʧʨʠʯʠʥʝʥʥʳʡ ʝʤʫ ʫʱʝʨʙ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʝʢʪ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. ʀ ʪʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ, ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʫʩʪʘʥʦʚʠʪ ʩʪʨʘʭʦʚʫʶ ʧʨʝʤʠʶ. ɽʩʣʠ ʫʨʦʚʝʥʴ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ ʚʳʩʦʢʠʡ, ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʥʝʟʥʘʯʠʪʝʣʝʥ, ʪʦ ʩʪʨʘʭʦʚʘʷ ʧʨʝʤʠʷ 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ. ɽʩʣʠ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ ʥʠʟʢʠʡ, ʩʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʪʦ ʩʪʨʘʭʦʚʘʷ ʧʨʝʤʠʷ ʙʫʜʝʪ ʚʳʩʦʢʦʡ. ʇʦʵʪʦʤʫ ʤʳ ʜʦʣʞʥʳ ʧʦʙʫʞʜʘʪʴ ʚʣʘʜʝʣʴʮʘ 

ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʚʦʝʤ ʦʙʲʝʢʪʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʨʘʭʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ 

ʦʪʢʘʟʘʪʴ ʚ ʩʪʨʘʭʦʚʘʥʠʠ ʦʙʲʝʢʪʘ, ʠ ʪʦʛʜʘ ʵʪʦʪ ʦʙʲʝʢʪ ʥʝ ʜʦʣʞʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ʕʪʠ ʘʩʧʝʢʪʳ ʚʢʣʶʯʘʶʪ ʤʝʭʘ-

ʥʠʟʤ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʧʦʞʘʨʘ, ʠʟʣʦʞʝʥʥʳʡ ʚ ʟʘʢʦʥʦʧʨʦʝʢʪʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ  ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚʠʜʠʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝ-

ʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʠ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʷ ʥʝ ʭʚʘʪʢʫ, ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʞʜʦʛʦ ʠʥʩʧʝʢʪʦʨʘ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪʤʝ-

ʥʠʪʴ ʧʨʦʚʝʨʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʩʪʨʘʭʦʚʘʥʳ, ʪʘʢ ʢʘʢ ʧʝʨʝʜ ʢʘʞʜʳʤ ʧʦʣʫʯʝʥʠʝʤ ʧʦʣʠʩʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʦʭʦʜʠʣ ʙʳ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʪʨʘʭʦʚʳʤʠ ʘʛʝʥʪʘʤʠ. 
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ʀ. ɸ. ɹʦʛʜʘʥʦʚ
3
 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʋʉʃʆɺʀʗ ʇʈʆʎɽʉʉʋɸʃʔʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʇʈʀʄɽʅɽʅʀʗ ʌʆʊʆɻʈɸʌʀʀ ʀ ɺʀɼɽʆ-

ʉʒɽʄʂʀ ʇʈʀ ʇʈʆʀɿɺʆɼʉʊɺɽ ʉʃɽɼʉʊɺɽʅʅʓʍ ɼɽʁʉʊɺʀʁ ʇʆ ʈɸʉʉʃɽɼʆɺɸʅʀʖ ʇʆɼɾʆ-

ɻʆɺ ʀ ʇʈɽʉʊʋʇʅʓʍ ʅɸʈʋʐɽʅʀʁ ʊʈɽɹʆɺɸʅʀʁ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠʩʯʝʨʧʳ-

ʚʘʁʱʝʛʦ ʧʝʨʝʯʥʘʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʧʨʠ  ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʧʨʝʜʣʦʞʝʥʳ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʬʦʪʦʛʨʘʬʠʠ ʠ ʚʠʜʝʦʟʘʧʠʩʠ ʧʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʝʙʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʠ ʚʠʜʝʦʟʘʧʠʩʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʬʦʪʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʴ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

 

I.  A. Bogdanov 

 

CONDITIONS FOR PROCESSING APPLICATION OF PHOTOGRAPHY AND VIDEO RECORDING IN 

THE PRODUCTION OF INVESTIGATIVE ACTIONS TO INVESTIGATE FIRE ARMS AND CRIMINAL 

VIOLATIONS OF FIRE SAFETY REQUIREMENTS  

 

In the work, the question of the advisability of introducing exhaustive pepper technical means into the proce-

dural legislation to ensure photo and video filming in the production of investigative actions is considered, the condi-
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tions of the procedural support for the use of photography and video recording in the production of investigative actions 

are proposed. 

Key words: court photography and video recording, technical equipment, photo and video recording, investi-

gative actions. 

 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʞʦʛʦʚ ʠ ʧʨʝʩʪʫʧʥʳʭ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʪʝʪ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʤ ʧʫʪʝʤ, ʪʘʢ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦ ʠ 

ʪʦʯʥʦ ʦʧʠʩʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʷʚʣʝʥʠʝ ʠʣʠ ʧʨʝʜʤʝʪ ʚ ʧʨʦʪʦʢʦʣʝ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʨʝʜʢʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʅʘʧʨʠʤʝʨ, ʬʦʨʤʫ ʨʦʜʠʤʦʛʦ ʧʷʪʥʘ ʧʨʠ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ, ʣʠʙʦ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ ʜʚʝʨʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʣʦʤʘ ʧʨʠ ʦʩʤʦʪʨʝ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ.  

ʊʘʢ ʞʝ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʥʷʪʳʭ ʟʘʪʨʫʜʥʝʥʦ ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦ ʚʚʠʜʫ ʫʜʘʣʝʥʥʦʩʪʠ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʜʣʷ ʞʠʟʥʠ ʧʦʥʷʪʳʭ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʬʘʢʪ ʦʩʚʝʱʝʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʙʣʝʤʘ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ [1-4,7] ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝʨʝʰʝʥʥʦʡ. 

ʇʨʝʜʧʠʩʘʥʠʷ ʯ. 6 ʩʪ. 164 [5] ʩʣʫʞʘʪ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʬʠʢʩʘʮʠʠ ʠ ʠʟʲʷʪʠʷ ʩʣʝʜʦʚ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʢʦʠʤʠ ʚ ʯʘʩʪʥʦʩʪʠ ʷʚ-

ʣʷʶʪʩʷ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʘ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ɼʘʥʥʘʷ ʥʦʨʤʘ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʘ ʟʥʘʯʠʪ ʧʨʠʤʝʥʝʥʠʝ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʚʦʟʤʦʞʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ  ʪʝʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʢʦʪʦʨʳʭ ʵʪʦʛʦ ʧʨʷʤʦ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ. 

ʆʜʥʘʢʦ ʫʞʝ ʚ ʯ. 2 ʩʪ. 166 [5], ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʧʨʦʪʦʢʦʣʘ ʩʣʝʜʩʪʚʝʥ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʫʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʪʝʥʦʛʨʘʬʠ-

ʨʦʚʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʢʠʥʦʩʲʝʤʢʘ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʴ. ʉʪʝʥʦʛʨʘʤʤʘ ʠ ʩʪʝʥʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʧʠʩʴ, ʬʦʪʦ-

ʛʨʘʬʠʯʝʩʢʠʝ ʥʝʛʘʪʠʚʳ ʠ ʩʥʠʤʢʠ, ʤʘʪʝʨʠʘʣʳ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʠ ʭʨʘʥʷʪʩʷ ʧʨʠ ʫʛʦʣʦʚʥʦʤ ʜʝʣʝ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴ ʧʨʝʜʫʩʤʦʪʨʝʣ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ, ʦʜʥʘʢʦ ʥʝ ʫʢʘʟʘʣ ʠʭ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʧʝʨʝʯʝʥʴ. 

ɺʦʧʨʦʩ ʦ ʪʦʤ, ʜʦʣʞʝʥ ʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴ ʠʩʯʝʨʧʳʚʘʶʱʝ ʦʛʨʘʥʠʯʠʪʴ ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʬʦʪʦ- 

ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʝʰʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʅʘʧʨʠʤʝʨ, ʇ.ʉ. ʕʣʴʢʠʥʜ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [7] ʝʱʝ ʚ 

1977 ʛʦʜʫ ʧʠʩʘʣʘ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʪʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ, ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʤʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʛʘʨʘʥʪʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʤʠ, ʘ ʪʘʢ ʞʝ ʛʘʨʘʥʪʠʨʫʶʱʠʝ ʪʦʯʥʦʩʪʴ ʠ ʠʩʢʣʶʯʘʶʱʠʝ ʟʣʦ-

ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʆʜʥʘʢʦ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʜʦʧʫʩʪʠʤʦ ʚ ʥʳʥʝʰʥʠʭ ʨʝʘʣʠʷʭ ʩʫʜʝʙʥʦʡ ʬʦʪʦʛʨʘʬʠʠ ʠ 

ʚʠʜʝʦʟʘʧʠʩʠ. ɻ.ʇ. ʐʘʤʘʝʚ ʚ [6] ʧʠʰʝʪ: çɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʢʦʥʦʜʘʪʝʣʴ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʧʝʨʝʯʥʷ ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠʭ ʚʠʜʦʚè. 

ʉʦʛʣʘʩʥʦ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʣʠʰʴ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʂ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʷʪʩʷ: ʛʘʨʘʥʪʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʛʘʨʘʥʪʠʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʫʯʘʩʪʥʠʢʦʚ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʩ ʥʦʨʤʘʤʠ ʤʦʨʘʣʠ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʬʦʪʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʠ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʰʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʥʘ ʵʪʦ ʟʘʢʦʥʥʦʝ ʧʨʘʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʠʭ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʟ-

ʚʦʣʠʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, 

ʥʝ ʠʩʢʣʶʯʘʷ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʘ ʪʘʢ ʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʩʧʦʨʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
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A. V. Borzykh 

 

TO THE QUESTION OF APPLICATION OF A RISK -BASED MODEL OF SUPERVISION 

IN THE FIELD OF FIRE SAFETY  

 

Considered the issues of application of a risk-based approach in the implementation of the federal state fire su-

pervision. Presents the criteria for inclusion of objects of supervision to a certain category of danger. It is described in-

fluence risk-based approach on decrease in administrative pressure upon business. 

Keywords: risk-based approach, federal state fire supervision, control and supervisory activities, the object of 

protection. 

 

 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʉʪʨʘʪʝʛʠʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 31.12.2015 ˉ 683 [1], ʧʦʜ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ - ʩʦʩʪʦʷʥʠʝ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʫʛʨʦʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʛʨʘʞʜʘʥ ʈʌ, ʜʦʩʪʦʡʥʳʝ ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʚʝʥʴ ʠʭ ʞʠʟʥʠ, ʩʫʚʝʨʝʥʠʪʝʪ, 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠ-

ʪʠʝ ʈʦʩʩʠʠ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ, ʦʙʱʝ-

ʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʯʥʦʩʪʠ.  

ɹʝʟʫʩʣʦʚʥʦ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʚʦʜʷʪ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʜʥʫ ʠʟ ʫʛʨʦʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʞʘʨʳ ʚʩʝʛʜʘ ʙʳʣʠ ʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʥʝʛʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ 

ʧʦʞʘʨʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʠʭ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ, ʪʝʤ ʩʘʤʳʤ ʥʘʥʦʩʠʪʩʷ ʩʝʨʴʝʟʥʳʡ 

ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ̫-

ʣʷʝʪʩʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘ-

ʮʠʡ ʠ ʧʦʞʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ (ʜʘʣʝʝ - ʌɻʇʅ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʧʨʦʚʦʜʠʤʦʡ ʨʝʬʦʨʤʳ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ. ɺ ʧʦʩʣʘʥʠʠ ʌʝʜʝʨʘʣʴʥʦʤʫ ʩʦʙʨʘʥʠʶ ʦʪ 4 ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ 

[2] ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʢʘʟʘʣ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʧʨʠʥʮʠʧʘ ʪʦʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʢ 

ʥʦʚʳʤ ʬʦʨʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚʥʠʤʘʥʠʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʪʘʤ, ʛʜʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʝʩʪʴ ʨʠʩʢʠ ʠʣʠ ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʦ ʧʦʨʫʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢ ʥʦʚʳʡ ʜʣʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʙʶʜʞʝʪʥʳʭ ʟʘ-

ʪʨʘʪʘʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʠʟʜʝʨʞʝʢ ʙʠʟʥʝʩʘ ʠ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʘ 

ʠʤʝʥʥʦ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ (ʜʘʣʝʝ - ʈʆʇ). 

                                                 
4
É ɹʦʨʟʳʭ ɸ. ɺ., 2019 
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ɺ ʠʶʣʝ 2015 ʛ. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 26 ʜʝʢʘʙʨʷ 2008 ʛʦʜʘ ˉ 294-ʌɿ [3] ʙʳʣ ʜʦʧʦʣʥʝʥ ʩʪ. 8.1 çʇʨʠʤʝ-

ʥʝʥʠʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ)è. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʈʆʇ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ), ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʙʦʨ 

ʬʦʨʤʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʝʩʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠ (ʠʣʠ) ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ (ʢʘʪʝʛʦ-

ʨʠʠ) ʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʈʆʇ ʟʘʣʦʞʝʥ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 17 

ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ˉ 806 çʆ ʧʨʠʤʝʥʝʥʠʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠè [4]. 

ʉʫʪʴ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʨʦʢ ʦʨʛʘʥʘʤʠ ʌɻʇʅ ʩʦʩʪʦʠʪ ʚ ʦʪʥʝʩʝʥʠʠ ʦʙʲ-

ʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʧʦ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲ-

ʝʢʪʘ ʟʘʱʠʪʳ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɸʥʘʣʠʟ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʌɻʇʅ ʩ ʫʯʝʪʦʤ ʈʆʇ, ʘ ʪʘʢʞʝ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʦʚʦʜʠʣʩʷ ɹʫʣʛʘʢʦʚʳʤ 

ɺ.ɺ., ʃʘʟʘʨʝʚʳʤ ɸ.ɸ, ʊʦʨʦʧʦʚʦʡ ʄ.ɺ., ʄʦʯʘʣʦʚʳʤ ɸ.ʄ. ʠ ʜʨʫʛʠʤʠ [5-9]. 

ʀʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʥʘʜʟʦʨʘ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ ʧʷʪʴ ʢʘʪʝʛʦ-

ʨʠʡ ʨʠʩʢʘ:  

- ʢʘʪʝʛʦʨʠʷ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ; 

- ʢʘʪʝʛʦʨʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ; 

- ʢʘʪʝʛʦʨʠʷ ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ; 

- ʢʘʪʝʛʦʨʠʷ ʫʤʝʨʝʥʥʦʛʦ ʨʠʩʢʘ; 

- ʢʘʪʝʛʦʨʠʷ ʥʠʟʢʦʛʦ ʨʠʩʢʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʌɻʇʅ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʦʙ ʦʧʘʩʥʦ-

ʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘʜʟʦʨʘ, ʥʦ ʠ ʩʪʝʧʝʥʴ çʟʘʢʦʥʦʧʦʩʣʫʰʥʦʩʪʠè ʧʨʦʚʝʨʷʝʤʳʭ ʣʠʮ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʩʚʝʜʝʥʠʡ ʦ ʥʘʟʥʘʯʝʥʥʳʭ ʥʘʢʘʟʘʥʠʷʭ ʟʘ ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʣʫʯʘʷʭ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ 

(ʦ ʬʘʢʪʘʭ ʧʦʞʘʨʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʪʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʠʤʝʶʪʩʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘ-

ʱʠʪʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʧʨʠʩʚʦʝʥʥʳʝ ʨʘʥʝʝ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʚ ʩʪʦʨʦʥʫ ʠʭ ʧʦʥʠʞʝʥʠʷ 

ʧʨʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ ʣʠʙʦ 

ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʛʨʦʟ ʠ ʫʱʝʨʙʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʈʆʇ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ 

ʧʨʦʚʝʨʦʢ ʥʘ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʩʦʟʜʘʸʪ ʫʛʨʦʟʳ ʦʭʨʘʥʷʝʤʳʤ ʟʘʢʦʥʦʤ 

ʮʝʥʥʦʩʪʷʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʘ ʩ ʜʨʫʛʦʡ ï 

ʩʥʠʟʠʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʙʠʟʥʝʩ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʫʜʦʚʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʟʘʜʝʡʩʪʚʦʚʘʥ-

ʥʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ). 

ʇʨʠ ʚʩʝʤ ʚʳʰʝʩʢʘʟʘʥʥʦʤ, ʦʩʪʘʝʪʩʷ ʧʦʣʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ ʦʨʛʘʥʦʚ ʌɻʇʅ ʚ ʯʘʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ, ʥʘ ʢʦʪʦʨʦʤ ʜʦʧʫʱʝʥʳ ʥʘʨʫʰʝ-

ʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 31 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ˉ 683 çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

2. ʇʦʩʣʘʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʦʪ 04 ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ çʇʦʩʣʘʥʠʝ ʇʨʝʟʠʜʝʥʪʘ 

ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶè. 

3.  ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 26 ʜʝʢʘʙʨʷ 2008 ʛʦʜʘ ˉ 294-ʌɿ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷè. 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 17 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ˉ 806 çʆ ʧʨʠʤʝʥʝʥʠʠ 

ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʠ ʚʥʝ-

ʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 
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ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ɸɺɸʈʀʁʅʆɻʆ ʀʉʊɽʏɽʅʀʗ ɾʀɼʂʆʉʊɽʁ 

ʀɿ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ɸʇʇɸʈɸʊʆɺ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʚʘʨʠʡʥʦʛʦ ʠʩʪʝʯʝʥʠʷ 

ʞʠʜʢʦʩʪʝʡ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʄʦʜʝʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʫʩʪʘʥʦʚʢʝ ʢʘʢ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʦʨʥʦʡ 

ʝʤʢʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʘʚʘʨʠʡʥʦʛʦ ʦʧʦ-

ʨʦʞʥʝʥʠ ̫ʝʤʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ (ʥʘ ʧʨʠʤʝʨʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ). 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥ rʩʦʚʨʝʤʝʥ-

ʥʝr ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-
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COMPUTER SIMULATION OF ACCIDENTAL OUTFLOW FLUID FROM THE PROCESS VESSEL 

 

The article presents the results of computer simulation of emergency expiry liquids from technological devic-

es. The description of the developed mathematical models, and hardware and software for numerical simulations of the 

processes.  

Midsection processes occurring in the installation as a liquid at a constant level in the pressure vessel and at a 

variable level. Also, a mathematical model of the emergency emptying the container, in which is flammable liquid (for 

example, liquefied gas).  

For the convenience of numerical experiments in the development of models used in modern software. 

Keywords: technological apparatus, flammable liquid, mathematical model, software and hardware, expira-

tion, emptying, mass flow, liquid-gas mixture 

 

 

ɸʚʘʨʠʡʥʳʡ ʩʣʠʚ ʦʛʥʝʦʧʘʩʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʦʧʘʩʥʦʡ ʟʦʥʝ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ. ɸʚʘʨʠʡʥʳʡ ʩʣʠʚ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʳʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʝʤʢʦʩʪʝʡ. ɺ 

ʨʷʜʝ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʝʤʢʦʩʪʠ ʠ ʘʧʧʘʨʘʪʫʨʫ ʩ ʦʛʥʝʦʧʘʩʥʳʤʠ (ʣʝʛʢʦ-

ʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩʷ) ʠ ʪʦʢʩʠʯʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ ʥʘ ʧʝʨʝʢʨʳʪʠʷʭ ʠ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ, ʥʘ ʚʳʩʦʢʠʭ ʧʦʩʪʘ-

ʤʝʥʪʘʭ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʘʚʘʨʠʡ-

ʥʳʭ ʩʣʠʚʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʘʚʘʨʠʡʥʳʭ ʩʣʠʚʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʝʤʢʦʩʪʥʳʝ ʘʧʧʘʨʘʪʳ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ; ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʘʧʧʘʨʘʪʝ, ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʝʡʩʷ (ʠʣʠ ʪʦʢ-

ʩʠʯʥʦʡ); ʧʦʩʪʫʧʣʝʥʠʝ ʝʝ ʚ ʟʦʥʫ ʧʦʞʘʨʘ ʨʝʟʢʦ ʦʩʣʦʞʥʷʝʪ ʦʙʩʪʘʥʦʚʢʫ; ʝʤʢʦʩʪʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʩ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷ-

ʶʱʝʡʩʷ ʞʠʜʢʦʩʪʴʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʳʩʦʪʝ. 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʘʚʘʨʠʡʥʦʛʦ ʩʣʠʚʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʤʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʝʛʦ 

ʦʧʦʨ, ʘ ʪʘʢʞʝ ʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ; ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʧʦʨʦʞʥʝʥʠʷ ʠʣʠ ʩʦʭʨʘʥʝʥʠʷ ʟʘ-

ʧʦʣʥʝʥʥʳʤ ʘʧʧʘʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʘ. 

                                                 
5
É ɹʫʙʥʦʚ ɺ. ɹ., ʂʫʣʠʢʦʚ ʀ. ʄ., 2019 
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ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʙʳʩʪʨʦ ʩʣʠʪʴ ʠʟ ʘʧʧʘʨʘʪʘ ʞʠʜʢʦʩʪʴ, ʧʝʨʝʛʨʝʚ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʟʘ-

ʢʦʥʯʠʪʴʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ ʪʝʨʤʠʯʝʩʢʠʤ ʨʘʟʣʦʞʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʠ ʚʟʨʳʚʦʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʠʪʨʘʪʦʨʘʭ).  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʪʝʯʝʥʠʷ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʯʝʨʝʟ ʩʠʩʪʝ-

ʤʳ ʘʚʘʨʠʡʥʦʛʦ ʩʣʠʚʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʢʠ.  

ʋʩʪʘʥʦʚʢʘ (ʨʠʩ. 1) ʩʦʩʪʦʠʪ ʠʟ ʙʘʢʘ 1, ʚ ʜʥʠʱʝ ʢʦʪʦʨʦʛʦ ʢʨʝʧʷʪʩʷ ʩʤʝʥʥʳʝ ʥʘʩʘʜʢʠ 14. ɹʘʢ  1 ʩʥʘʙʞʸʥ 

ʤʝʨʥʳʤ ʩʪʝʢʣʦʤ 2 ʩʦ ʰʢʘʣʦʡ 3, ʥʘ ʢʦʪʦʨʦʡ ʥʘʥʝʩʝʥʳ ʜʝʣʝʥʠʷ ʯʝʨʝʟ 1 ʩʤ. ɺʥʫʪʨʠ ʙʘʢʘ ʫʩʪʘʥʦʚʣʝʥ ʫʩʧʦʢʦʠʪʝʣʴ 

4, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ï ʛʘʩʠʪʴ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʩʣʠʚʝ ʝʸ ʯʝʨʝʟ 

ʥʘʩʘʜʦʢ. ʄʦʜʝʣʴʥʘʷ ʞʠʜʢʦʩʪʴ (ʚʦʜʘ) ʧʦʩʪʫʧʘʝʪ ʚ ʙʘʢ 1 ʠʟ ʚʦʜʦʧʨʦʚʦʜʘ ʧʦ ʣʠʥʠʠ 5, ʩʥʘʙʞʝʥʥʦʡ ʚʝʥʪʠʣʝʤ 6. 

ʉʣʠʚ ʞʠʜʢʦʩʪʠ ʠʟ ʙʘʢʘ 1 ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʥʘʩʘʜʦʢ 14, ʚʪʫʣʢʫ 15 ʠ ʢʨʘʥ 7, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʪ-

ʢʨʳʪ ʠʣʠ ʟʘʢʨʳʪ. ʄʝʨʥʳʡ ʙʘʯʦʢ 8 ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʚʝʨʭʥʝʛʦ ʙʘʢʘ 

1. ɹʘʯʦʢ 8 ʩʥʘʙʞʸʥ ʚʦʜʦʤʝʨʥʳʤ ʩʪʝʢʣʦʤ ʩʦ ʰʢʘʣʦʡ 12, ʛʨʘʜʫʠʨʦʚʘʥʥʦʡ ʚ ʣʠʪʨʘʭ, ʫʩʧʦʢʦʠʪʝʣʝʤ 9, ʚʦʨʦʥʢʦʡ 10 

ʠ ʩʣʠʚʥʦʡ ʣʠʥʠʝʡ ʩ ʢʨʘʥʦʤ 13. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʩʪʘʥʦʚʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʠ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʭʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʢʘʢ ʜʣʷ ʩʣʫʯʘʷ ʧʝʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʞʠʜʢʦʩʪʠ ʚ ʝʤʢʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʝʝ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ.  

ʇʨʠ ʵʪʦʤ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʶʱʠʡ: 

1. ʇʨʠ ʧʝʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʴ ʠʟ ʚʝʨʭʥʝʛʦ ʙʘʢʘ ʩʣʠʚʘʝʪʩʷ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʠʩʩʣʝʜʫʝʤʦ-

ʛʦ ʥʘʩʘʜʢʘ. ʅʘʧʦʨʥʳʡ ʙʘʢ 1 ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʜʦʡ ʠʟ ʚʦʜʦʧʨʦʚʦʜʘ ʧʦ ʣʠʥʠʠ 5. ʆʪʢʨʳʚʘʝʪʩʷ ʢʨʘʥ 7 ʠ ʚ ʤʦʤʝʥʪ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪʩʷ ʩʝʢʫʥʜʦʤʝʨ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ 

ʟʘʜʘʥʥʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʩʝʢʫʥʜʦʤʝʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʟʘʢʨʳʚʘʝʪʩʷ ʩʣʠʚʥʦʡ ʢʨʘʥ 7. ɼʦʣʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ ʚ 

ʚʝʨʭʥʠʡ ʙʘʢ ʩ ʪʝʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʝʸ ʫʨʦʚʝʥʴ ʙʳʣ ʥʘ 2-3 ʩʤ ʚʳʰʝ ʚʪʦʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ, ʜʘʸʪʩʷ ʚʳʜʝʨʞʢʘ 

1-2 ʤʠʥ ʜʣʷ ʫʩʧʦʢʦʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʦʨʥʦʤ ʙʘʢʝ, ʧʦʩʣʝ ʵʪʦʛʦ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʨʘʥ 13 ʥʘ 

ʩʣʠʚʥʦʡ ʣʠʥʠʠ ʥʠʞʥʝʛʦ ʙʘʢʘ 8 ʜʦʣʞʝʥ ʙʳʪ ɹʦʪʢʨʳʪ. ɿʘʤʝʨʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʞʠʜʢʦʩʪʠ. 

2. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʴ ʠʟ ʚʝʨʭʥʝʛʦ ʙʘʢʘ ʩʣʠʚʘʝʪʩʷ ʠ ʚ ʥʸʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ 

ʥʘʩʘʜʦʢ. ɺ ʙʘʢ 1 ʟʘʣʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ ʧʨʠʤʝʨʥʦ ʜʦ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʩʣʠʚʥʦʡ ʢʨʘʥ 7 ʠ, 

ʨʝʛʫʣʠʨʫʷ ʧʦʜʘʯʫ ʞʠʜʢʦʩʪʠ ʚ ʙʘʢ ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷ 6, ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦʙʳ ʚ ʥʸʤ ʫʩʪʘʥʦʚʠʣʩʷ ʧʦʩʪʦʷʥʥʳʡ 

ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ, ʪ.ʝ. ʯʪʦʙʳ ʧʨʠʭʦʜ ʞʠʜʢʦʩʪʠ ʧʦ ʣʠʥʠʠ 5 ʨʘʚʥʷʣʩʷ ʨʘʩʭʦʜʫ ʯʝʨʝʟ ʩʣʠʚʥʦʡ ʥʘʩʘʜʦʢ 14. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʚ ʙʘʢʝ 1 ʫʩʪʘʥʦʚʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ, ʟʘʢʨʳʚʘʶʪ ʢʨʘʥ 13 ʠ ʟʘʤʝʨʷʶʪ ʚʨʝʤʷ ʟʘʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʥʥʦʛʦ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʙʘʯʦʢ 8 ʠʟ ʙʘʢʘ 1.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ MathCad. ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʠʩʪʝʯʝʥʠʷ ʩʦʟʜʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MathConnex [3]. 

MathConnex ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʩʠʩʪʝʤʫ MathCad ʠ ʚr-

ʧʦʣʥʷʶʱʠʤ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʛʨʘʪʦʨʘ. ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʚʦʟʤʦʞʥʦ ʧʨʦʩʪʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʄʦʱʴ ʪʘʢʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʨʘʩʪʘʝʪ ʤʥʦ-

ʛʦʢʨʘʪʥʦ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ ʮʝʣʳʡ ʘʨʩʝʥʘʣ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠ-

ʩʪʝʤ, ʚʢʣʶʯʘʷ ʚʩʪʨʦʝʥʥʳʝ ʚ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʕʪʦ ʩʨʝʜʩʪʚʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ, ʝʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʙʣʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʫ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʠʪʠʨʦʚʘʪʴ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʘʷ ʪʘʢʠʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʨʘʟʤʝʨ ʠ ʬʦʨʤʫ 

ʥʘʧʦʨʥʦʛʦ ʙʘʢʘ, ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʥʘʩʘʜʢʘ, ʪʠʧ ʥʘʩʘʜʢʘ, ʜʘʚʣʝʥʠʝ ʚ ʙʘʢʝ ʩ ʚʝʣʠʯʠʥʦʡ ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʦʙʨʘʱʝʥʠʝ ʢ ʙʣʦʢʫ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ MathConnex, ʘʣʛʝʙʨʘʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʨʘʩʯʝʪʘ ʧʣʦʪʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʢʨʠʪʝʨʠʝʚ ʈʝʡʥʦʣʴʜʩʘ, ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʦʪʚʝʨʩʪʠʡ 

ʠ ʥʘʩʘʜʢʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʥʘʧʦʨʥʦʛʦ ʙʘʢʘ, ʫʨʘʚʥʝʥʠʡ ʨʘʩʭʦʜʘ ʠ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ. ʈʘʩʯʸʪ ʚʝʜʸʪ-

ʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠ ʧʝʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʦʨʥʦʤ ʙʘʢʝ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʰʘʛʦʚʳʡ ʨʘʩʯʝʪ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʨʘʩʭʦʜʘ, ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ʸʤʢʦʩʪʝʡ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ: ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʮʠʩʪʝʨʥʳ, ʩʬʝʨʠʯʝ-

ʩʢʦʡ, ʢʦʥʫʩʥʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩ-

ʭʦʜʘ ʦʪ ʢʨʠʪʝʨʠʷ ʈʝʡʥʦʣʴʜʩʘ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʬʫʥʢʮʠʝʡ ʩ ʙʣʦʢʦʤ ʚʳʚʦʜʘ ʚ  MathConnex. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʄʦʜʝʣʠʨʫ-

ʝʪʩʷ ʧʨʦʮʝʩʩ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʪʚʝʨʩʪʠʡ ʠ ʥʘʩʘʜʢʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʀʥ-

ʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʢʣʶʯʘʝʪ ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ ʩ ʦʙʦʟʥʘʯʝʥʠʷʤʠ, ʙʣʦʢʠ ʚʚʦʜʘ ʠʩʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜʳ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʜʠʘʧʘʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʘʨʴʠʨʦ-

ʚʘʪʴ ʚʝʣʠʯʠʥʳ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɹʣʦʢʠ ʚʚʦʜʘ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ: ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʠ, ʪʠʧ ʥʘʩʘʜʢʘ, ʝʛʦ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ, 

ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʦʨʥʦʡ ʸʤʢʦʩʪʠ ʠ ʝʸ ʜʠʘʤʝʪʨ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʥʘʧʦʨʥʦʡ ʝʤʢʦʩʪʠ. 

ɹʣʦʢ ʚʳʚʦʜʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʝ ʪʘʙʣʠʮʳ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ:  

1. ʆʙʲʸʤ ʚʳʪʝʢʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʠ ʚʨʝʤʷ ʝʸ ʠʩʪʝʯʝʥʠʷ (ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ). 

2. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʦʨʥʦʤ ʙʘʢʝ, ʦʙʲʸʤ ʚʳʪʝʢʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʠ ʚʨʝʤʷ ʝʸ ʠʩʪʝʯʝʥʠʷ 

(ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ). 
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ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʦʟʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʦʮʝʩʩʘʤ ʠʩʪʝʯʝ-

ʥʠʷ ʞʠʜʢʦʩʪʝʡ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʠ ʥʘʩʘʜʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ.  

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʠʩʪʝʯʝʥʠʷ 

 

 

ɺ ʪʘʙʣ. 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʦʤ ʧʦ ʧʨʝʜʣʦ-

ʞʝʥʥʳʤ ʤʦʜʝʣʷʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1 ʠ 2, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1. ʆʧʳʪʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʚ ʤʝʨʥʦʡ ʝʤʢʦʩʪʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʠ 
 

ʊʠʧ ʦʪʚʝʨʩʪʠʷ 

ʠʣʠ ʥʘʩʘʜʢʘ 

ɼʠʘʤʝʪʨ ʦʪ-

ʚʝʨʩʪʠʷ ʠʣʠ 

ʥʘʩʘʜʢʘ, ʤ
 

ʆʙʲʸʤ ʚʳʪʝʢʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ, ʤ
3 

ɺʨʝʤʷ ʠʩʪʝʯʝʥʠʷ, ʩ 

 

ʦʧʳʪʥʦʝ  

ʟʥʘʯʝʥʠʝ 

ʨʘʩʯʝʪ  

ʧʦ ʤʦʜʝʣʠ 

1. ʂʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ  

0,005 

0,014 

0,028 

0,042 

0,056 

0,070 

322 

654 

996 

1329 

1649 

330 

661 

991 

1321 

1652 

2. ʇʨʷʤʦʫʛʦʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ  

 

0,005 

 

0,014 

0,028 

0,042 

0,056 

0,070 

224 

449 

674 

890 

1121 

224 

447 

671 

894 

1118 

3. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʥʘʩʘʜʦʢ  

 

0,01 

 

 

0,014 

0,028 

0,042 

0,056 

0,070 

62 

125 

197 

262 

326 

64 

129 

193 

257 

322 

4. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʥʘʩʘʜʦʢ 

ʩ ʢʚʘʜʨʘʪʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 

 

 

 

 

0,01 

0,014 

0,028 

0,042 

0,056 

0,070 

48 

99 

146 

192 

246 

49 

97 

146 

194 

243 
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ʊʘʙʣʠʮʘ 2. ʆʧʳʪʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ  

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʅ1 ʜʦ ʫʨʦʚʥʷ ʅ2 

 

ʊʠʧ ʦʪʚʝʨʩʪʠʷ  

ʠʣʠ ʥʘʩʘʜʢʘ 

ɼʠʘʤʝʪʨ  

ʦʪʚʝʨʩʪʠʷ ʠʣʠ  

ʥʘʩʘʜʢʘ, ʤ
 

ʋʨʦʚʝʥʴ  

ʞʠʜʢʦʩʪʠ  

H1, ʤ 

ʋʨʦʚʝʥʴ 

ʞʠʜʢʦʩʪʠ 

H2, ʤ
 

ɺʨʝʤʷ ʠʩʪʝʯʝʥʠʷ, ʩ 

 

ʦʧʳʪʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʨʘʩʯʝʪ ʧʦ 

ʤʦʜʝʣʠ 

1. ʂʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ  

0,008 

0,60 

0,53 

0,45 

0,38 

0,31 

0.23 

0,16 

0,09 

0,53 

0,45 

0,38 

0,31 

0,23 

0,16 

0,09 

0,01 

28 

31 

35 

38 

43 

49 

61 

104 

29 

31 

34 

37 

42 

49 

62 

105 

2. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʥʘʩʘ-

ʜʦʢ 

 

 

0,008 

0,60 

0,53 

0,45 

0,38 

0,31 

0.23 

0,16 

0,09 

0,53 

0,45 

0,38 

0,31 

0,23 

0,16 

0,09 

0,01 

22 

24 

26 

30 

33 

38 

50 

88 

23 

24 

26 

29 

33 

39 

49 

86 

3. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʥʘʩʘ-

ʜʦʢ ʩ ʢʚʘʜʨʘʪʥʳʤ ʦʪʚʝʨ-

ʩʪʠʝʤ 

 

 

 

0,008 

 

 

0,60 

0,53 

0,45 

0,38 

0,31 

0.23 

0,16 

0,09 

0,53 

0,45 

0,38 

0,31 

0,23 

0,16 

0,09 

0,01 

17 

18 

20 

23 

26 

29 

36 

62 

17 

18 

20 

22 

25 

29 

37 

63 

 

ʈʝʰʘʷ ʟʘʜʘʯʫ ʦ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ t ʠʟ ʝʤʢʦʩʪʝʡ, ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦ ʚʳʩʦʪʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʠʟ ʢʦʥʠʯʝʩʢʠʭ, ʩʬʝʨʠʯʝʩʢʠʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʮʠʩʪʝʨʥ ʠ ʪ.ʧ.)  

(ʨʠʩ. 2) ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ  

 

                            
gH

dH
d

2ÖÖ

ÖW
=

wm
t                                                                                     (1) 

 

ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʦʨʥʦʡ ʝʤʢʦʩʪʠ W ʦʪ ʫʨʦʚʥʷ ʅ ʞʠʜʢʦʩʪʠ, ʪ.ʝ. 

ʫʯʝʩʪʴ ʚʠʜ ʬʫʥʢʮʠʠ W=f(ʅ). 

ɺ ʫʨʘʚʥʝʥʠʠ (1) w- ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʥʘʩʘʜʢʘ; m- ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ. 

 

 
 

ʈʠʩ. 2. ʌʦʨʤʳ ʥʘʧʦʨʥʳʭ ʝʤʢʦʩʪʝʡ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦ ʚʳʩʦʪʝ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ 
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ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʝʤʢʦʩʪʝʡ. 

ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʘʚʘʨʠʡʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠ ̫ ʝʤʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ, ʥʘʧʨʠʤʝʨ ʩʞʠʞʝʥʥʳʡ ʛʘʟ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʚʣʝʥʠʝ ʚ ʝʤʢʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʥʘʯʠʥʘʝʪ ʚʳʜʝʣʷʪʴʩʷ ʛʘʟʦʚʘʷ ʬʘʟʘ. ɽʩʣʠ ʧʨʦ-

ʮʝʩʩ ʦʧʦʨʦʞʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ, ʪʦ ʚʩʷ ʞʠʜʢʦʩʪʴ, ʦʩʪʘʚʰʘʷʩʷ ʚ ʝʤʢʦʩʪʠ, ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʛʘʟʦ-

ʚʫʶ ʬʘʟʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʪʨʝʭ ʩʪʘʜʠʡ: ʠʩ-

ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʠʩʪʝʯʝʥʠʝ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʠ ʠʩʪʝʯʝʥʠʝ ʛʘʟʘ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʪʨʝʭ ʩʪʘʜʠʡ ʦʧʠʩʳʚʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ. 

ʇʨʦʮʝʩʩ ʠʩʪʝʯʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ: 

1. ʆʪʚʝʨʩʪʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʜʘʣʝʢʦ ʦʪ ʚʝʨʭʘ ʝʤʢʦʩʪʠ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʣʳʤ (ʝʛʦ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʜʠʘʤʝʪʨ 

ʥʝ ʤʝʥʝʝ 0.1 ʚʳʩʦʪʳ ʝʤʢʦʩʪʠ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʩʪʫʧʠʪ ʩʪʘʜʠʷ ʠʩʪʝʯʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ. 

2.  ʆʪʚʝʨʩʪʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʝʤʢʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʤʘʣʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʘʟ, ʚʳʜʝʣʷʶʱʠʡʩʷ 

ʠʟ ʞʠʜʢʦʩʪʠ, ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʝʤʢʦʩʪʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʝʯʝʥʠʝ ʛʘʟʦʚʦʡ ʬʘʟʳ, ʦʙʲʝʤ ʢʦʪʦʨʦʡ ʚ 

ʝʤʢʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ. 

ɺ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʜʘʚʣʝʥʠʝ ʚ ʝʤʢʦʩʪʠ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʳʤ ʜʘʚʣʝʥʠʶ ʥʘʩʳʱʝʥʠʷ. ʀʟʤʝʥʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤʝʩʠ ʚʥʫʪʨʠ ʝʤʢʦʩʪʠ ʧʨʝʥʝʙʨʝʛʘʝʤ, ʩʯʠʪʘʷ, ʯʪʦ ʝʝ ʫʤʝʥʴʰʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʘʜʠʘʙʘʪʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʛʘʟʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʪʝʧʣʦʦʙʤʝʥʦʤ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʤʝʩʝʡ ʠ ʨʘʩʯʝʪʘ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠʩʭʦʜʷ ʠʟ ʠʭ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ [2, 4]. ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʠʩʪʝʯʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ [5]. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʘʚʘʨʠʡʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʡ ʮʠʩʪʝʨʥʳ, ʧʝʨʝʚʦʟʷʱʝʡ ʩʞʠʞʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʦʙʲʝʤʦʤ 55,7 ʤ
3 
ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʜʘʚʣʝ-

ʥʠʠ 2,0 ʄʇʘ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 0,01 ʤ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ 1,4 ʄʇʘ, ʧʣʦʪʥʦ-

ʩʪʠ ʞʠʜʢʦʡ ʬʘʟʳ 600 ʢʛ/ʤ
3
, ʧʣʦʪʥʦʩʪʠ ʛʘʟʘ 40 ʢʛ/ʤ

3
 ʠ ʧʦʢʘʟʘʪʝʣʝ ʘʜʠʘʙʘʪʳ 1,436. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ (ʠʩʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ), ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʦʡ ʜʘʚʣʝʥʠʝ ʚ ʮʠʩʪʝʨʥʝ ʩʥʠʟʠʣʦʩʴ 

ʜʦ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ, ʦʢʘʟʘʣʘʩʴ ʥʘʩʪʦʣʴʢʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ, ʯʪʦ ʟʘʤʝʪʠʪʴ ʝʝ ʥʘ ʛʨʘʬʠʢʝ ʨʠʩ. 3 ʥʝʚʦʟʤʦʞʥʦ. 

ʀʟʣʦʤ ʥʘ ʩʧʣʦʰʥʦʡ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʦʪ ʚʪʦʨʦʡ ʩʪʘʜʠʠ (ʠʩʪʝʯʝʥʠʝ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ) ʢ ʪʨʝ-

ʪʴʝʡ ʩʪʘʜʠʠ (ʠʩʪʝʯʝʥʠʝ ʛʘʟʘ). 

ʇʳʪʘʪʴʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʦʧʦ-

ʨʦʞʥʝʥʠʷ ʝʤʢʦʩʪʠ ʥʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, 

ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʘʩʠʤʧʪʦʪʠ-

ʯʝʩʢʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʭʦʜ ʠʩʪʝʯʝʥʠʷ ʧʨʠʙʣʠʞʘʝʪ-

ʩʷ ʢ ʥʫʣʶ ʚ ʪʝʯʝʥʠʝ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʧʦʟ-

ʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʭʦʜʘ ʜʣʷ ʩʠ-

ʩʪʝʤ ʘʚʘʨʠʡʥʦʛʦ ʩʣʠʚʘ, ʦʪʚʝʨʩʪʠʡ, ʥʘʩʘʜʢʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ, ʩ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʦʡ ʦʪʚʝʨʩʪʠʷ ʠ ʨʘʟʣʠʯ-

ʥʦʡ ʬʦʨʤʦʡ ʥʘʧʦʨʥʦʡ ʝʤʢʦʩʪʠ ʢʘʢ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʠ ʚ ʥʝʡ, ʪʘʢ ʠ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʞʠʜʢʦ-

ʩʪʝʡ ʦʪ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʜʦ ʜʨʫʛʦʛʦ, ʧʨʠ ʦʧʦʨʦʞʥʝʥʠʠ 

ʨʝʟʝʨʚʫʘʨʦʚ (ʧʝʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ), ʟʥʘʥʠʝ ʢʦʪʦʨʳʭ 

ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʢʦʨʦʩʪʝʡ ʠ ʨʘʩʭʦʜʦʚ 

ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʠ ʨʘʩʯʝʪʘʭ ʚʨʝʤʝʥʠ ʠʩʪʝ-

ʯʝʥʠʷ [1]. 

ɼʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʦʧʦʨʦʞʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʭʨʘʥʝʥʠʷ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʟʥʘʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʦʣʝʙʘʥʠʷ 

ʩ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʜʚʠʞʝʥʠʷ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʘʟʦʚʦʟ-

ʜʫʰʥʦʡ ʩʤʝʩʠ. ʕʪʠ ʚʦʧʨʦʩʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʘʚʘʨʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʨʘʭʦ-

ʚʳʭ ʚʳʧʣʘʪ. 

 

 
ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ  

ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʦʧʦʨʦʞʥʝʥʠʠ ʝʤʢʦʩʪʠ:  

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʠʩʪʝʯʝʥʠʝ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ; 

ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʠʩʪʝʯʝʥʠʝ ʛʘʟʘ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣ ɹʩʣʦʞʥʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʪʝʯʝʥʠʷ ʩʦʟʜʘʥʘ ʧʨʠ ʤʠʥʠʤʫʤʝ ʧʨʠʥʷ-

ʪʳʭ ʜʦʧʫʱʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʩʢʨʠʥʰʦʪʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʞʘʨʦʤ. ʇʨʦʩʤʦʪʨ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʢʨʫʛ ʣʠʮ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʩʦʟʜʘʥʠʠ 

3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʠʟʘʮʠʷ, 3D-ʚʠʨʪʫʘʣʴʥʳʝ ʪʫʨʳ, ʦʙʲʝʢʪ ʟʘʱʠʪʳ, ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. 
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ABOUT THE POSSIBILITIES OF VISUALIZATION  OF PROTECTION OBJECTS AND SCENES 

 

The present work contains several screenshots of visualized scene associated with fire. The view of such 3D-

virtual tours can be carried out using by personal computer without special software. Many people interested in creating 

3D-virtual tours. 

Keywords: visualization, 3D-virtual tours, the object of protection, the scene. 

 

 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʨʝʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠ ʘʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʧʦʩʣʝʜʥʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʩʣʫʞʠʪ ʘʢʪʠʚʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʥʘ ʨʳʥʢʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʨʠ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ, ʧʦ ʩʦʟʜʘʥʠʶ ʤʘʢʝʪʦʚ ʠ 3D-ʤʦʜʝʣʝʡ ʧʦʤʝʱʝ-

ʥʠʡ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʩʬʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ çʇʘʥʦʨʘʤʥʳʡ ʢʦʤʧʣʝʢʩ çʀʥʩʧʝʢ-

ʪʦʨèç ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ (ʚ ʩʦʩʪʘʚʝ ʋʅʂ çɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʥʘʜʟʦʨè) ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʩʦʟʜʘʶʪ ʙʘʟʫ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʜʣʷ ʠʟʫʯʝʥʠʷ. 

ʉʢʨʠʥʰʦʪʳ ʥʝʢʦʪʦʨʳʭ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1-6. ɺʠʟʫʘʣʠʟʘʮʠ ̫ʦʙʲʝʢʪʦʚ ʟʘʱʠ-

ʪ r(ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʦʨʠʝʥʪʠʨʦʚʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʩʧʝʨʪʥʦʡ, ʥʘʜʟʦʨʥʦʡ ʠ ʠʥʩʧʝʢ-

ʮʠʦʥʥʦ-ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʄʏʉ ʈʦʩʩʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ (ʚ ʩʦʩʪʘʚʝ 

ʋʅʂ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨè) ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʥʘʨʘʙʦʪʢʘ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʠ ʩʬʝʨʠʯʝʩʢʠʭ ʧʘʥʦʨʘʤ [1], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠʜʝʪ ʬʦʪʦʬʠʢʩʘʮʠʷ ʤʝʩʪʘ ʧʨʦ-

ʠʩʰʝʩʪʚʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʞʘʨʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʙʘʟʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʳ-

ʰʝ ʜʝʩʷʪʠ ʦʙʲʝʢʪʦʚ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʥʝʦʙʭʦʜʠʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ 

ʢʘʬʝʜʨ ʋʅʂ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨè ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʧʦʜʙʦʨʘ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ʙʘʟʫ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʧʦ ʤʝʩʪʘʤ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʠʷ (ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʘʩʪʥʳʝ ʜʦʤʘ, ʙʘʥʠ ʠ ʪ.ʜ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʥʝ ʪʦʣʴ-

ʢʦ ʟʘʥʠʤʘʪʴʩʷ ʦʪʨʘʙʦʪʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʦʩʤʦʪʨʘ ʤʝʩʪʘ ʧʦʞʘʨʘ, ʥʦ ʠ ʠʟʫʯʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ. 

                                                 
6
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ʂʨʫʛ ʣʠʮ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʥʦʚʣʝʥʠʠ ʙʘʟʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ), ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. ʉʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʬʦʨʤʠʨʫʶʱʠʡ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʦʯʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘ-

ʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ; 

- ʦʨʛʘʥʳ ʜʦʟʥʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʦʟ-

ʚʨʘʱʝʥʠʷ ʢ ʦʩʤʦʪʨʫ; 

- ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠ ̫ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

 

 

 
 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʙʘʥʠ 

ï ʚʠʜ ʩʥʘʨʫʞʠ, ʩʧʨʘʚʘ 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʙʘʥʠ 

ï ʚʠʜ ʠʟʥʫʪʨʠ 

 

 
 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʙʘʥʠ 

ï ʚʠʜ ʠʟʥʫʪʨʠ, ʚ ʩʪʦʨʦʥʫ ʫʛʣʘ 

 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʢʚʘʨʪʠʨʳ  

ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ï ʚʭʦʜ 

 

 
 

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʢʚʘʨʪʠʨʳ  

ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ï ʢʦʨʠʜʦʨ 

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʛʦʨʝʚʰʝʡ ʢʚʘʨʪʠʨʳ  

ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ï ʢʦʤʥʘʪʘ 
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ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʧʦ ʦʙʲʝʢʪʘʤ ʟʘʱʠʪʳ (ʤʝ-

ʩʪʘʤ ʧʨʦʠʩʰʝʩʪʚʠʷ): 

- ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ); 

- ʦʩʤʦʪʨ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ); 

- ʬʦʪʦ-, ʚʠʜʝʦ-ʬʠʢʩʘʮʠʷ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ); 

- ʩʦʟʜʘʥʠʝ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ. 

ʇʨʦʩʤʦʪʨ 3D-ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʩʦ-

ʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʦʪʚʝʯʘʶʪ ʧʝʨʝʯʥʶ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʩʤʦʪʨʘ. 

ʀʟʫʯʝʥʠʝ ʜʘʞʝ ʦʜʥʦʛʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ (ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʚ ʯʘʩʳ ʢʘʢ ʘʫʜʠʪʦʨ-

ʥʳʭ, ʪʘʢ ʠ ʚʥʝʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʦʙʲʝʢʪ ʩ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʨʦʥ, ʢ ʧʨʠʤʝʨʫ ʥʘ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʧʦʞʘʨʦʚ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʫʯʝʥʠʝʤ 

ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʪ.ʜ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʩʘʤʦʧʨʦʚʝʨʢʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 3D-

ʚʠʨʪʫʘʣʴʥʳʤ ʪʫʨʘʤ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ (ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʤʦʞʥʦ ʧʨʠʣʦʞʠʪʴ ʢʨʘʪʢʠʡ ʘʫʜʠʦʬʘʡʣ ʩ ʢʦʤʤʝʥʪʘ-

ʨʠʷʤʠ ʢ ʧʨʦʩʤʦʪʨʫ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʷ) 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʵʢʩʧʝʨʪʠʟʝ ʧʦʞʘʨʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪʠʚʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʤʝʩʪʝ ʧʨʦ-

ʠʩʰʝʩʪʚʠʷ, ʥʦ ʠ ʫʧʨʦʩʪʠʪʴ ʚʦʟʚʨʘʪ ʵʢʩʧʝʨʪʦʚ ʢ ʦʩʤʦʪʨʫ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ. 
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ENSURING FIRE RESISTANCE OF OPENINGS FOR CABLE PENETRATIONS IN FIRE BARRIERS 

WITH FIRESTOP FOAM HILTI AND FIRE -RESISTANT MOUNTING FOAM  

 

Fire resistance of cable penetrations in fire barriers with HILTI firestop foam is investigated. The effectiveness 

of firestop foam Hilti is compared with other types of fire-resistant foams. 

Keywords: cable penetrations; fire foam; fire resistance; fire barriers. 

 

ʈʘʩʰʠʨʝʥʥʘʷ ʘʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʨʦʝʤʦʚ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʚ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʳ. ʆʩʫʱʝʩʪʚʣʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʳ ʩ ʦʛʥʝʩʪʦʡʢʦʡ ʤʦʥʪʘʞʥʦʡ 

ʧʝʥʦʡ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʧʦʣʥʝʥʠʷ 
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ʧʨʦʝʤʦʚ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʦʡ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʯʝʨʝʟ 

ʥʠʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʙʝʣʴʥʘʷ ʧʨʦʭʦʜʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʧʝʥʳ, ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʧʨʠʟʥʘʢʘʤ ʧʦʪʝʨʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (I) ʠ 

ʧʦʪʝʨʠ ʮʝʣʦʩʪʥʦʩʪʠ (ɽ) ʧʝʨʝʜ ʢʘʙʝʣʴʥʳʤʠ ʧʨʦʭʦʜʢʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ ʤʦʥʪʘʞʥʦʡ çʨʦʟʦʚʦʡè 

ʧʝʥʳ. ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʛʥʝʟʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʥʝʩʪʦʡʢʦʡ ʤʦʥʪʘʞʥʦʡ çʨʦʟʦʚʦʡè ʧʝʥʳ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʱʝʣʝʚʳʭ ʦʪʚʝʨʩʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ 

ʱʝʣʝʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʤʥʦʛʦ ʤʝʥʴʰʝ ʪʦʣʱʠʥʳ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʊʝʢʩʪ ʩʪʘʪʴʠ 

ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʝʤʦʚ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʧʨʠ ʧʨʦ-

ʢʣʘʜʢʝ ʯʝʨʝʟ ʥʠʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʟʘʜʝʣʢʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘ-

ʙʝʣʴʥʳʭ ʧʨʦʭʦʜʦʢ, ʘ ʧʫʪʸʤ ʟʘʧʦʣʥʝʥʠʡ ʧʫʩʪʦʪ ʛʝʨʤʝʪʠʢʘʤʠ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʛʥʝʩʪʦʡʢʠʤʠ ʤʦʥʪʘʞʥʳʤʠ ʧʝ-

ʥʘʤʠ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʘʭ [1-5].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʝʤʦʚ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʦʡ 

ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʯʝʨʝʟ ʥʠʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʙʝʣʴʥʳʭ ʧʨʦʭʦʜʦʢ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ çʨʦʟʦʚʦʡè ʤʦʥʪʘʞʥʦʡ ʧʝʥʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʳ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ ʈ 53310-2009 [6], ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʦʢʣʘʜʢʫ ʩʠʣʦʚʳʭ 

ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʙʝʣʝʡ ʚʥʫʪʨʠ ʦʛʥʝʩʪʦʡʢʠʭ ʟʘʧʦʣʥʝʥʠʡ ʧʨʦʝʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʠʚʠʥʠʣʭʣʦ-

ʨʠʜʥʳʭ ʛʦʬʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙʘʭ (ʛʦʬʨʘʭ) ʜʠʘʤʝʪʨʦʤ 16 ʤʤ ʠ 20 ʤʤ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʨʦʭʦʜʢʘʭ 

 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʨʤʝʪʠʟʘʮʠʠ (ʟʘʢʫʧʦʨʢʠ) ʧʫʩʪʦʪ ʚ ʢʘʙʝʣʴʥʳʭ ʧʨʦʭʦʜʢʘʭ, ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʟʫ-

ʶʱʠʭʩʷ ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʩʧʦʩʦʙʝ ʢʘʙʝʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ (ʚ ʛʦʬʨʘʭ), ʟʘ ʩʯʝʪ ʚʩʧʫʯʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢʘʙʝʣʴʥʳʭ 

ʧʨʦʭʦʜʦʢ (ʦʛʥʝʩʪʦʡʢʦʡ ʤʦʥʪʘʞʥʦʡ ʧʝʥʳ) ʧʨʠ ʦʛʥʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ [7-9].  

ʂʘʙʝʣʴʥʳʝ ʧʨʦʭʦʜʢʠ ʚʩʝʭ ʪʠʧʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʦʝʤʘʭ ʩ ʨʘʟʤʝʨʦʤ 300ʭ300 ʤʤ, ʩʜʝʣʘʥʥʳʭ ʚ ʞʝʩʪʢʦʤ 

ʬʨʘʛʤʝʥʪʝ  ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ï ʧʝʨʝʛʦʨʦʜʢʝ, ʩʣʦʞʝʥʥʦʡ ʠʟ ʧʝʥʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʪʦʣʱʠʥʦʡ 150 ʤʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʢʘʙʝʣʴʥʳʝ ʧʨʦʭʦʜʢʠ, ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ EI 150. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʊʕʇ) ʥʘ ʢʘʞʜʦʤ ʠʟ ʦʙʨʘʟʮʦʚ ʢʘʙʝʣʴʥʳʭ 

ʧʨʦʭʦʜʦʢ ʩ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2, ʦʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʢʘʙʝʣʴʥʳʭ ʧʨʦʭʦʜʦʢ ʩ ʥʝʦʙʦ-

ʛʨʝʚʘʝʤʦʡ ʩʪʦʨʦʥʳ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʦʛʥʝʚʦʡ ʢʘʤʝʨʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ [10,11], ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʊʕʇ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. ʊʕʇ 1-6, 8-13, 15-20, 22-27 ïʚ ʛʦʬʨʘʭ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 50 ʤʤ ʦʪ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʭʦʜʢʠ; 

ʊʕʇ 7, 14, 21, 28 ï ʚʥʫʪʨʠ ʧʫʯʢʘ ʢʘʙʝʣʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤʤ 

ʦʪ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʭʦʜʢʠ; ʊʕʇ 29 ï 40 ï ʥʘ 

ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʠ 

 

ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʢʘʙʝʣʴʥʳʭ  

ʧʨʦʭʦʜʦʢ ʩ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʩʪʦʨʦʥʳ 

ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʧʳʪʘʥʠʡ 

 

 

ʊʘʙʣʠʮʘ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʝʯʠ ʠ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʦ ɻʆʉʊ 30247.0-94 [10] ʠ ɻʆʉʊ 30247.1-94 [11] 

 

ˉ ʧ/ʧ ʇʫʥʢʪ ʧʦ ɻʆʉʊ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʇʘ 

ʧʦ ɻʆʉʊʫ ʌʘʢʪʠʯʝʩʢʦʝ 

1. ʧ.ʧ. 6.1, 6.2 

ɻʆʉʊ 30247.0-94 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʚ ʧʝʯʠ 
ʊ - ʊ0 = 345 lg (8t + l) 

ɺ ʧʨʝʜʝʣʘʭ ʥʦʨʤ 

 

2. ʧ. 4.2 

ɻʆʉʊ 30247.1-94 

ɼʘʚʣʝʥʠʝ ʚ ʧʝʯʠ 

 
(10Ñ2) (9é11) 

 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [6] ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʝʣʴʥʳʝ ʩʦʩʪʦ-

ʷʥʠʷ: 

- ʧʦʪʝʨʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʠ (ɽ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʜʝ-

ʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʢʚʦʟʥʳʭ ʪʨʝʱʠʥ ʠʣʠ ʦʪʚʝʨʩʪʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʥʠʢʘʶʪ 

ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʠ ʧʣʘʤʷ; 

- ʧʦʪʝʨʷ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʠ (I) ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 140Áʉ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʧʦ ʧʨʠʟʥʘʢʫ ʧʦʪʝʨʠ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʠ (ɽ) ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʢʚʦʟʥʳʭ ʪʨʝʱʠʥ ʠʣʠ ʦʪʚʝʨʩʪʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʥʠʢʘʶʪ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʠ ʧʣʘʤʷ, ʥʘʙʣʶʜʘʣʩʷ ʧʨʦʨʳʚ ʧʣʘʤʝʥʠ ʩ ʥʝʦʙʦ-

ʛʨʝʚʘʝʤʦʡ ʩʪʦʨʦʥʳ; 

- ʥʘ 5 ʤʠʥʫʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ï ʫ ʦʙʨʘʟʮʘ ˉ 1; 

- ʥʘ 6 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 3; 

- ʥʘ 14 ʤʠʥʫʪʝ ï ʫ ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʟʮʘ ˉ 2; 

- ʥʘ 142 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 4 (Hilti ), ʩʤ. ʨʠʩ. 4. 
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ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʧʦ ʧʨʠʟʥʘ-

ʢʫ ʧʦʪʝʨʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʙʝʣʴ-

ʥʦʡ ʧʨʦʭʦʜʢʠ (I) ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʝʣʦʯʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 140Áʉ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝ-

ʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʥʝʦʙʦ-

ʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

- ʥʘ 5 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 1; 

- ʥʘ 6 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 3; 

- ʥʘ 12 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 2; 

- ʥʘ 108 ʤʠʥʫʪʝ ï ʫ ʦʙʨʘʟʮʘ ˉ 4 (ʩʤ. ʨʠʩ. 5).  

ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ 

ʩʚʦʡʩʪʚ ʟʘʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʟʮʘ ˉ 4 ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʚ ʨʘʡʦʥʝ 99-101 ʤʠʥ. ʦʪ ʥʘʯʘʣʘ ʦʛʥʝʚʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ.  

 
 

ʈʠʩ. 4. ʇʨʦʨʳʚ ʧʣʘʤʝʥʠ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ  

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʟʮʘ ˉ 4 

 

 

 
 

ʈʠʩ. 5. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʠ Hilti  

(ɺʨʝʤʷ ʥʘʯʘʣʘ ʠʩʧʳʪʘʥʠʷ ï 10:45:59; ɺʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʷ ï 13:05:00) 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʙʝʣʴʥʘʷ ʧʨʦʭʦʜʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʪʝʨʤʦʨʘʩ-

ʰʠʨ̫ʁ ʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʳ (ʦʙʨʘʟʝʮ ˉ4), ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʨʝʜʝʣʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʘʤ E ʠ I 

(E 142/ I 108, EI 108) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʦʢ ʧʨʠ ʧʨʦʢʣʘʜʢʝ 

ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ [12], ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʝʥʘ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʝʨʤʝʪʠʟʘʮʠʶ 

(ʟʘʢʫʧʦʨʢʫ) ʧʫʩʪʦʪ ʚ ʛʦʬʨʘʭ ʩ ʧʨʦʣʦʞʝʥʥʳʤʠ ʚʥʫʪʨʠ ʥʠʭ ʢʘʙʝʣʴʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʛʦʨʝʥʠʷ ʠʟ ʦʛʥʝʚʦʡ ʢʘʤʝʨʳ ʥʘ ʥʝʦʙʦʛʨʝʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʜʝʣʢʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʚ ʧʫʯʢʝ (ʨʠʩ. 6 ʛʨʘʬʠʢ ʜʣʷ ʊʕʇ 28), ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʭʦʜʦʢ. 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 6, ʵʬʬʝʢʪ ʟʘʢʫʧʦʨʢʠ ʧʫʩʪʦʪ ʚ ʧʦʣʠʤʝʨʥʦʡ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʪʨʫʙʝ (ʛʦʬʨʝ) ʩ ʧʨʦʣʦ-

ʞʝʥʥʳʤʠ ʚʥʫʪʨʠ ʥʝʝ ʢʘʙʝʣʴʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʟʘ ʩʯʝʪ ʚʩʧʫʯʠʚʘʥʠʷ ʧʨʠ ʥʘʛʨʝʚʝ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʦʡ ʧʝʥʳ ʧʨʦʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʜʥʦʨʦʜʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʘʪʝʨʠʘʣʘ ʟʘʜʝʣʢʠ 

ʧʦ ʟʘʢʫʧʦʨʠʚʘʥʠʶ ʠʤʝʶʱʠʭʩʷ ʚʥʫʪʨʠ ʛʦʬʨʳ ʧʫʩʪʦʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʧʫʯʠʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʚʨʝʤʝ-

ʥʠ ʦʪ 46 ʤʠʥ. ʜʦ 92 ʤʠʥ. ʦʪ ʥʘʯʘʣʘ ʦʛʥʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʘʙʝʣʴʥʫʶ ʧʨʦʭʦʜʢʫ. 

 

 
 

ʈʠʩ. 6. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʦʙʨʘʟʮʘʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ,  

ʧʨʦʣʦʞʝʥʥʳʭ ʚ ʢʘʙʝʣʴʥʦʡ ʧʨʦʭʦʜʢʝ Hilti  

(ɺʨʝʤʷ ʥʘʯʘʣʘ ʠʩʧʳʪʘʥʠʷ ï 10:45:59; ɺʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʷ ï 13:05:00) 

 

 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʙʝʣʴʥʘʷ ʧʨʦʭʦʜʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʪʝʨʤʦʨʘʩ-

ʰʠʨʷʶʱʝʡʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʝʥʳ, ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʧʨʠʟʥʘʢʘʤ ʧʦʪʝʨʠ ʪʝʧʣʦʠʟʦʣʠʨʫ-

ʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (I) ʠ ʧʦʪʝʨʠ ʮʝʣʦʩʪʥʦʩʪʠ (ɽ) ʧʝʨʝʜ ʢʘʙʝʣʴʥʳʤʠ ʧʨʦʭʦʜʢʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ 

ʤʦʥʪʘʞʥʦʡ çʨʦʟʦʚʦʡè ʧʝʥʳ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʥʠʟʢʠʝ ʧʨʝʜʝʣʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʦ ɽ ʠ I, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʘʙʝʣʴ-

ʥʳʭ ʧʨʦʭʦʜʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʦʛʥʝʩʪʦʡʢʦʡ çʨʦʟʦʚʦʡè ʤʦʥʪʘʞʥʦʡ ʧʝʥʳ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʟʘʜʝʣʢʠ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʨʦʝʤʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ ʨʘʟʤʝʨʦʤ 300ʭ300 ʤʤ ʠ ʙʦʣʝʝ ʥʝʣʴʟʷ 

ʧʨʠʟʥʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʛʥʝʟʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʥʝʩʪʦʡʢʦʡ çʨʦʟʦʚʦʡè ʤʦʥʪʘʞʥʦʡ 

ʧʝʥʳ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʱʝʣʝʚʳʭ ʦʪʚʝʨʩʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʧʝʨʝʯʥʳʝ 

ʨʘʟʤʝʨʳ ʱʝʣʝʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʤʥʦʛʦ ʤʝʥʴʰʝ ʯʝʤ ʪʦʣʱʠʥʘ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ ʩ ʥʦʨʤʠʨʦʚʘʥ-

ʥʳʤ ʧʨʝʜʝʣʦʤ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ 

ʥʘʣʠʯʠʷ ʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʨʘʙʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ. ʇʦʜʦʙʨʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʨʝ-

ʰʝʥʠʝ ʧʦʤʦʛʘʝʪ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ [12]. 

ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʠʟʜʝʣʠʷʤ, ʚʳʧʫʩʢʘʝʤʳʤ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ɸʆ çʍʠʣʪʠ ɼʠʩʪʨʠʙʴʶʰʥ ʃʊɼè ʠ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʘʙʝʣʴʥʳʭ ʧʨʦʭʦʜʦʢ, 

ʧʨʦʭʦʜʦʢ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʦʟʜʫʭʦʚʦʜʦʚ, ʛʝʨʤʝʪʠʯʥʳʭ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ ʧʦ ʛʝʨʤʝʪʠʟʘʮʠʠ ʰʚʦʚ, ʩʪʳʢʦʚ, ʫʧʣʦʪʥʝʥʠʡ ʠ ʦʪʚʝʨʩʪʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʤʝ-

ʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʧʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʠʟʜʝʣʠʡ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ Hilti. 

ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ [12] ʧʦʤʦʛʘʝʪ ʧʦʜʦʙʨʘʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ). 
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ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʈʌ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʢʣʘʩʩ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʨʘʟʣʠʯʥʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʛʘʨ-

ʤʦʥʠʟʘʮʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʦʨʤ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1]. 

ʊʨʫʜʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʥʘʣʦʛʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʥʦʨʤ ʚ ʨʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʢʨʠʪʝʨʠʷʤ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʩʧʳʪʘʥʠʷʤ, ʝʚʨʦʧʝʡ-

ʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʠʥʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʝʚʨʦʧʝʡʩʢʠʤʠ ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʢʣʘʩʩʘʤʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʩʭʦʞʠʡ ʨʝʟʫʣʴ-

ʪʘʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʧʳʪʘʥʠʡ [3]. 

ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪʥʝʩʝʥʠʷ ʢ ʢʣʘʩʩʫ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ï ʤʝʪʦʜ SBI (Single Burning Item) [4], ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ EN (European 

Norms) ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʩ 2002 ʛʦʜʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ EN 13501-1. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ ʫʥʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʡ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʛʘʨʤʦʥʠʟʘʮʠʶ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʥʦʨʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [5].  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʨʝʜʝʣʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʛʠʧʩʦʢʘʨʪʦʥ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ, ʜʨʝʚʝʩʠʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʛʥʝʟʘʱʠʪʳ ʠ ʙʝʟ, ʦʙʣʠ-

ʮʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ) [6]. ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʚʨʦʢʣʘʩʩʘ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʘʤʥʷ, ʙʝʪʦʥʘ, 

ʥʝʢʦʪʦʨʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ.  

ɺ ʤʝʪʦʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʧʦʜʩʠʩʪʝʤʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʧʝʨʚʘʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪ-

ʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʪʦʨʘʷ ʜʣʷ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ. ʇʦʜʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʩʝʤʴ ʢʣʘʩʩʦʚ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦ-

ʩʪʠ ʦʪ A (ʥʝʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ) ʜʦ F [7]. ʄʝʪʦʜ SBI ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʢʣʘʩʩʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʨʦʤʝ ɸ1, E ʠ F. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ (ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʣʘʤʝʥʠ), ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʜʳʤʦʚʳʜʝʣʝʥʠʶ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʚʦʡʩʪʚ ʢʘʧʝʣʴ ʧʨʠ ʛʦ-

ʨʝʥʠʠ ʠʣʠ ʧʣʘʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜ SBI ʨʘʩʩʤʦʪʨʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʷʥ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʚ ʚʠʜʝ ʞʠʜʢʦʛʦ ʥʘʪʨʠʝʚʦʛʦ ʩʪʝʢʣʘ ʠ ʢʘʨʙʘʤʠʜʦʬʦʨ-

ʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ. 

ʂʨʠʪʠʯʝʩʢʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʝʨʝʚʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ ʣʝʛʢʘʷ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ. ʅʝʟʘ-

ʱʠʱʝʥʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʂʄ5 (ʛʦʨʶʯʝʩʪʴ ɻ4, ʚʦʩʧʣʘʤʝʥʷ-

ʝʤʦʩʪʴ ɺ3, ʜʳʤʦʦʙʨʘʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ɼ3, ʪʦʢʩʠʯʥʦʩʪʴ ʊ4, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʤʝʥʠ ʈʇ4), ʠ ʥʝ ʤʦʛʫʪ ʧʨʠ-

ʤʝʥʷʪʴʩʷ ʚ ʚʳʩʦʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ [8]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʦʛʥʝʟʘʱʠʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʷʪʴ ʜʝʨʝʚʦ ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ [9]. 

 

ʄɽʊʆɼ 

ʄʝʪʦʜ SBI ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʦʛʥʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʮʝʣʦʛʦ ʦʙʨʘʟʮʘ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʢʦʤʥʘʪʘ) ʩ ʝʜʠʥʠʯʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʦʩʧʣʘʤʝʥʝʥʠʷ (ʛʘʟʦʚʘʷ ʛʦʨʝʣʢʘ) ʚ ʦʜʥʦʤ ʠʟ ʫʛʣʦʚ ʠ ʚʳʪʷʞʥʦʡ ʩʠʩʪʝʤʦʡ ʩ ʜʘʪʯʠʢʘʤʠ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘ ʤʘʪʝʨʠʘʣ ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʣʘʤʷ ʚʝʣʠʯʠʥʦʡ 100 ʢɺʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ, ʟʘʪʝʤ 300 ʢɺʪ ʚ 

ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 10 ʤʠʥʫʪ [10].  

ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʨʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ, ʚʳʭʦʜ ʜʠʦʢʩʠʜʘ ʫʛ-

ʣʝʨʦʜʘ, ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʫʶ-

ʱʠʭ ʤʘʪʝʨʠʘʣ. 

ʇʘʨʘʤʝʪʨʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʶʪ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ, ʚʢʣʶ-

ʯʘʶʱʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʠ ʜʳʤʦʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

THR ï ʦʙʱʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ (ʄɼʞ) ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʦʪ ʛʦʨʝʥʠʷ ʦʙʨʘʟʮʘ, ʚʳʜʝʣʷʝʤʦʝ ʟʘ 

ʧʝʨʚʳʝ 600 ʩ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʤʝʥʠ ʦʩʥʦʚʥʦʡ ʛʦʨʝʣʢʠ. 

HRR ï ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ (ʢɺʪ/ʤ
2
) ï ʩʢʦʨʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ ʦʪ ʛʦʨʝʥʠʷ ʦʙʨʘʟʮʘ ʠ ʛʘʟʦʦʙʨʘʟ-

ʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʛʦʨʝʣʢʝ. 

FIGRA ï ʠʥʜʝʢʩ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ (ɺʪ/ʩ) ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ 

ʦʪ ʛʦʨʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʪʥʝʩʝʥʥʦʝ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. 

TSP ï ʦʙʱʝʝ ʜʳʤʦʚʳʜʝʣʝʥʠʝ (ʤ
2
) ï ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʦʙʱʝʝ ʜʳʤʦʚʳʜʝʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʛʦ-

ʨʝʥʠʷ ʦʙʨʘʟʮʘ ʟʘ ʧʝʨʚʳʝ 600 ʩ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʤʝʥʠ ʦʩʥʦʚʥʦʡ (ʛʣʘʚʥʦʡ) ʛʦʨʝʣʢʠ. 

SMOGRA ï ʠʥʜʝʢʩ ʩʢʦʨʦʩʪʠ ʜʳʤʦʚʳʜʝʣʝʥʠʷ (ʤ
2
/ʩ

2
) ïʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʢʦʨʦʩʪʠ ʜʳ-

ʤʦʚʳʜʝʣʝʥʠʷ ʦʪ ʛʦʨʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʪʥʝʩʝʥʥʦʝ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʳʤʦʚʳʜʝʣʝʥʠʷ. 
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LFS ï ʙʦʢʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʤʝʥʠ ï ʜʣʠʥʘ, ʥʘ ʢʦʪʦʨʫʶ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʣʘʤʷ ʧʦ ʰʠʨʦʢʦʤʫ 

ʬʨʘʛʤʝʥʪʫ ʦʙʨʘʟʮʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʠ ʢʨʠʪʠʯʝʩʢʠʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, 

ʧʨʠʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣʫ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ EN 13501ï1 [11]. ɸʣʛʦʨʠʪʤ ʧʨʠʩʚʦʝʥʠʷ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ:  

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ ʠʟʜʝʣʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ, A-F (ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ FIGRA, THR); 

2. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʜʳʤʦʚʳʜʝʣʝʥʠʶ, s1-3 (ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ 

SMOGRA, TSP); 

3. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʷʱʠʭ ʢʘʧʝʣʴ/ʯʘʩʪʠʮ, d0-2 (ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʷʱʠʭ ʢʘʧʝʣʴ/ʯʘʩʪʠʮ ʚ ʪʝʯʝʥʠʝ 600 ʩ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʦʛʥʝʟʘʱʠʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ SBI. 

ʆʙʨʘʟʮʦʤ ʠʩʧʳʪʘʥʠʷ ʩʣʫʞʘʪ ʱʠʪʳ ʠʟ ʜʝʨʝʚʘ (ʧʦʨʦʜʘ ʩʦʩʥʘ, 1 ʩʦʨʪ, ʚʣʘʞʥʦʩʪʴ 8-10%), ʨʘʟʤʝʨʘʤʠ 1,5 ʭ 

0,5 ʠ 1,5 ʭ 1,0 ʤ, ʦʙʨʘʟʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʫʛʦʣ 90Ü. 

 

  
 

ʈʠʩ. 1. ʆʙʨʘʟʝʮ ʠʩʧʳʪʘʥʠʷ 

 

ʈʠʩ. 2. ʆʙʨʘʟʝʮ ʠʩʧʳʪʘʥʠʷ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʦʛʥʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

 

 

ɺʠʜʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʛʥʝʟʘʱʠʪʳ: 

1. ɾʠʜʢʦʝ ʥʘʪʨʠʝʚʦʝ ʩʪʝʢʣʦ ï ɻʆʉʊ 13078-81, ʚʦʜʥʳʡ ʱʝʣʦʯʥʦʡ ʨʘʩʪʚʦʨ ʩʠʣʠʢʘʪʦʚ ʥʘʪʨʠʷ 

Na2O(SiO2)n, ʚʷʟʢʘʷ ʩʫʙʩʪʘʥʮʠʷ ʩʝʨʦʛʦ ʠʣʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʙʝʟ ʧʨʠʤʝʩʝʡ. ʇʨʠʤʝʥʷʝʪʩʷ ʢʘʢ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʦʙʣʘʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʥʪʠʩʝʧʪʠʢʘ, ʘʥʪʠʩʪʘʪʠʢʘ, ʪʝʨʤʦʠʟʦʣʷʪʦʨʘ, ʠʤʝʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʪʴ ʥʝʨʦʚʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘʥʦʩʠʤʳʭ ʩʣʦʝʚ. ʈʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

2. ʃʘʢ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ï ʦʜʥʦʨʦʜʥʘʷ ʩʫʩʧʝʥʟʠʷ ʦʪ ʙʝʣʦʛʦ ʜʦ ʙʣʝʜʥʦ-

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʛʥʷ ʩʣʦʡ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘʯʠʥʘʝʪ 

ʦʙʫʛʣʠʚʘʪʴʩʷ ʠ ʧʨʝʦʙʨʝʪʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʝʥʦʢʦʢʩʘ, ʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ ʥʝ ʜʦʧʫʩʢʘʝʪ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʧʷʪʩʚʫʝʪ ʧʨʦʮʝʩʩʫ ʛʦʨʝʥʠʷ. ʉʫʩʧʝʥʟʠʷ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

 

ʈɽɿʋʃʔʊɸʊʓ 

ʊʘʙʣʠʮʘ ˉ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʦʛʥʝʟʘʱʠʪʳ ʤʝʪʦʜʦʤ SBI 

ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʥʠʷ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

 

 ʆʙʨʘʟʝʮ ˉ 1. 

ʂʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ 

ʥʘʪʨʠʝʚʦʛʦ ʩʪʝʢʣʘ (3 ʩʣʦʷ) 

ʆʙʨʘʟʝʮ ˉ 2. 

ʃʘʢ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ 

ʩʤʦʣʳ (3 ʩʣʦʷ) 

ʈʘʩʭʦʜ ʥʘ ʱʠʪ (ʛ/ʤ
2
) 

ʙʦʣʴʰʦʡ / ʤʘʣʳʡ 
336 / 346 486 / 393 

FIGRA 0,2 ʄɼʞ 268,63 76,40 
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 ʆʙʨʘʟʝʮ ˉ 1. 

ʂʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ 

ʥʘʪʨʠʝʚʦʛʦ ʩʪʝʢʣʘ (3 ʩʣʦʷ) 

ʆʙʨʘʟʝʮ ˉ 2. 

ʃʘʢ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ 

ʩʤʦʣʳ (3 ʩʣʦʷ) 

- ʠʥʜʝʢʩ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠ-

ʪʠʷ ʧʦʞʘʨʘ (ɺʪ/ʩ) 

FIGRA 0,4 ʄɼʞ (ɺʪ/ʩ) 268,63 74,76 

THR 600 s 

- ʦʙʱʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ 

(ʄɼʞ) 

20,101 11,70 

SMOGRA 

- ʠʥʜʝʢʩ ʩʢʦʨʦʩʪʠ ʜʳʤʦ-

ʚʳʜʝʣʝʥʠʷ (ʤ
2
/ʩ

2
) 

15,82 32,93 

TSP600 s 

- ʦʙʱʝʝ ʜʳʤʦʚʳʜʝʣʝʥʠʝ 

(ʤ
2
) 

163,13 152,91 

ɻʦʨʶʯʝʩʪʴ (ʢʣʘʩʩ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʈʌ) 
ʅɻ (ʂʄ0) ɻ1 (ʂʄ1 ʠʣʠ ʂʄ2) 

ʂʣʘʩʩ ʩʦʛʣʘʩʥʦ EN 13501-

1 
D s2 d0 C s2 d0 

 

ɼʘʣʝʝ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪ ʚʨʝʤʝʥʠ. 

ɻʨʘʬʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3ï7.  

ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩʘ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ FIGRA (ɺʪ/ʩ) ʦʪ ʚʨʝʤʝʥʠ 

(ʩ). ɺ ʭʦʜʝ ʩʨʘʚʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʠʤʝʝʪ ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʮʘ ˉ 1 ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ, ʛʨʘʬʠʢ 

ʧʦʢʘʟʳʚʘʝʪ ʥʝʙʦʣʴʰʦʡ ʩʢʘʯʦʢ (360 ʩ), ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʶʱʠʡʩʷ ʚ ʜʚʘ ʨʘʟʘ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ɻʨʘʬʠʢ 

ʦʙʨʘʟʮʘ ˉ 2 ʥʘ 360 ʩ ʜʝʣʘʝʪ ʩʢʘʯʦʢ ʦʪ ʥʫʣʷ ʠ ʜʘʣʝʝ ʪʨʘʢʪʦʨʦʪʨʠʷ ʠʤʝʝʪ ʩʪʘʙʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩ ʤʘʣʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ (ʦʪ 46 ʜʦ 97 ɺʪ/ʩ). 

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʱʝʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ THR (ʄɼʞ) ʦʪ ʚʨʝʤʝʥʠ (ʩ). ɻʨʘʬʠ-

ʢʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʦʪ 

ʚʨʝʤʝʥʠ. ʅʘʠʙʦʣʴʰʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʦʙʨʘʟʮʘ ˉ 1 (ɾʠʜʢʦʝ ʩʪʝʢʣʦ) ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. ʄʝʥʴʰʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʮʘ ˉ 2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʴʰʘʷ ʪʝʧʣʦ-

ʪʘ ʩʛʦʨʘʥʠʷ. 

ʅʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ HRR (ʢɺʪ/ʤ
2
) ʦʪ ʚʨʝʤʝʥʠ (ʩ). ɼʣʷ 

ʦʙʨʘʟʮʘ ˉ 1 ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘʛʨʝʚʘ ʠ ʦʩʣʘʙ-

ʣʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. ɻʨʘʬʠʢ ʦʙʨʘʟʮʘ ˉ 2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʜʦ 1260 ʩ ʠ ʜʘʣʝʝ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩʘ ʩʢʦʨʦʩʪʠ ʜʳʤʦʚʳʜʝʣʝʥʠʷ SMOGRA (ʤ
2
/ʩ

2
) ʦʪ ʚʨʝ-

ʤʝʥʠ (ʩ). ɻʨʘʬʠʢ ʜʣʷ ʦʙʨʘʟʮʘ ˉ 1 ʩ 540 ʩ ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʦʛʨʝʚʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ. ɻʨʘʬʠʢ ʦʙʨʘʟʮʘ ˉ 2 ʠʤʝʝʪ ʩʢʘʯʦʢ ʩ 360 ʧʦ 420 ʩ. ɼʘʣʝʝ ʩʢʦʨʦʩʪʴ 

ʜʳʤʦʚʳʜʝʣʝʥʠʷ ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʥʫʣʷ ʥʘ 1500 ʩ.  

ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʳʤʘ TSP (ʤ
2
) ʦʪ ʚʨʝʤʝʥʠ (ʩ). 

 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ FIGRA ʦʪ ʚʨʝʤʝʥʠ 

  



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʆɹʒɽʂʊʆɺ ɿɸʑʀʊʓ 

________________________________________________________________________________ 

 

29 
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ʈʠʩ. 6. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ SMOGRA ʦʪ ʚʨʝʤʝʥʠ 

 

 
 

ʈʠʩ. 7. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ TSP ʦʪ ʚʨʝʤʝʥʠ 

 

 

ɼʣʷ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʳʤʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʩʦʩʪʘʚʝ 

ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʅʝʦʙʨʘʙʦʪʘʥʥʳʤ ʦʛʥʝʟʘʱʠʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʠʟʜʝʣʠʷʤ ʠʟ ʜʨʝʚʝʩʠʥʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ 22 ʤʤ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 350 ʢʛ/ʤ
3
 ʧʨʠʩʚʘʠʚʘʶʪ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʙʝʟ ʜʘʣʴʥʝʡʰʠʭ ʠʩʧʳʪʘʥʠʡ (CWFT). ɼʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʨʝʚʝʩʠʥʳ (ʊʘʙʣʠʮʘ 1 ʇʨʠʣʦʞʝʥʠʷ ʢ ʨʝʰʝʥʠʶ 

ʂʦʤʠʩʩʠʠ 2000/147 / ɽʉ [12]) ʧʨʠʩʚʦʝʥ ʢʣʘʩʩ D-s2, d0 (ʥʦʨʤʘʣʴʥʦʛʦʨʶʯʠʡ). ʇʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ ʥʝ ʜʦʣʞʝʥ 

ʚʳʜʝʣʷʪʴ ʛʦʨʷʱʠʝ ʢʘʧʣʠ ʠʣʠ ʯʘʩʪʠʮʳ. 

ʆʛʥʝʟʘʱʠʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʧʦʩʦʙʥʘ ʧʦʚʳʩʠʪʴ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʜʦ B 

(ʩʣʘʙʦʛʦʨʶʯʠʡ) [13]. 

ɺʓɺʆɼʓ 

ʇʨʠ ʧʨʠʩʚʘʠʚʘʥʠʠ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ EN 13501-1 ʦʙʨʘʟʝʮ ˉ 1 ʥʝ ʧʨʦʰʝʣ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʝ FIGRA ʢ ʢʣʘʩʩʫ ʉ (FIGRA 0,4 ʄɼʞ Ò 250 ɺʪ/ʩ) ʧʨʠ ʟʥʘʯʝʥʠʠ FIGRA 0,4 ʄɼʞ = 268,63 ɺʪ/ʩ. ʆʙʨʘʟʝʮ ˉ 2 ʥʝ ʧʨʦ-

ʰʝʣ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ THR ʢ ʢʣʘʩʩʫ ɺ (THR 600 s Ò 7,5 ʄɼʞ) ʧʨʠ ʟʥʘʯʝʥʠʠ THR 600 s = 11,70 ʄɼʞ.  

ʇʦ ʨʦʩʩʠʡʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʛʥʝʟʘʱʠʪʳ ʠʟʤʝʥʷʶʪ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠ-

ʘʣʘ ʩ ʂʄ5 (ʜʝʨʝʚʷʥʥʳʝ ʦʙʨʘʟʮʳ ʠʟ ʩʦʩʥʳ) ʜʦ ʂʄ0 ʠ ʂʄ1ʠʣʠ ʂʄ2 (ʪʦʯʥʝʝ ʢʣʘʩʩ ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʝ ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ʧʦ ʜʳʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʪ.ʜ.). 
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ɽʚʨʦʧʝʡʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠʤʝʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʨʶʯʝʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʩʧʳʪʘʥʠʡ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʥʠʷ ʢʣʘʩʩʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʅʝʦʙʭʦʜʠʤʳ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʩʭʦʜʘ ʩʨʝʜʩʪʚ ʦʛʥʝʟʘʱʠʪʳ, ʠʭ ʪʠʧʦʚ ʧʦ 

ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷʤ ʠ ʚʣʠʷʥʠʷ ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʘʝʤʳʝ 

ʤʝʪʦʜʦʤ SBI. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʘʮʠʝʡ ʣʶʜʝʡ, BIM ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

F. A. Dali, G. L. Shidlovsky, A. A. Litvienko 

 

INTELLIGENT ALERT SYSTEM AND  MANAGEMENT OF EVACUATION OF PEOPLE  

WITH APPLICATION  BIM -MODELING ON OBJECTS WITH MASS STAY OF PEOPLE 

 

Analyzed objects with a massive stay of people. Established one of the main causes of emergencies at such fa-

cilities. An intelligent warning and evacuation management system using BIM - modeling was proposed. 

Keywords: objects with mass stay of people, system of notification and control of people evacuation, BIM ï 

modeling. 

 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦ-

ʜʘʭ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʥʘʟʥʘʯʝʥʠʶ ʛʨʘʞʜʘʥʩʢʠʭ 

(ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ) ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʩʢʣʘʜʩʢʠʭ) ʟʜʘʥʠʡ ʠ ʩʦʦʨʫ-

ʞʝʥʠʡ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝ ʣʶʜʝʡ (ʄʇʃ). ɸʙʩʦʣʶʪʥʦʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʠ ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʩʣʦʞʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʦʚʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ, ʦʩʦʙʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩʦ ʚʟʨʳʚʘʤʠ ʠ 

ʢʨʫʧʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. 

ʕʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʟʣʠʯʥʦʡ 

ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ, ʙʣʦʢʠʨʦʚʢʦʡ ʯʘʩʪʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʚʳʭʦʜʦʚ ʥʘ 

ʦʙʲʝʢʪʘʭ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʩ ʢʨʠ-

ʪʠʯʥʳʤʠ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʵʚʘʢʫʘʮʠʠ, ʜʝʡʩʪʚʠʷʤʠ ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʢʘʪʝʛʦʨʠʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʚʨʝʤʝʥʥʦ 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʙʲʝʢʪʘʭ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪ-

ʩʷ ʥʝʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʣʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʚʝʨʥʫʪʳʭ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤ ʦʧʦʚʝʱʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ (ʉʆʋʕ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʩʦʚʨʝʤʝʥʥʳʭ ʉʆʋʕ ʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʘʭ 

ʩ ʄʇʃ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ. 

ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʠ ʥʘʠʙʦʣʝʝ ʨʝʟʦʥʘʥʩʥʳʭ ʧʨʠʤʝʨʦʚ ʪʘʢʦʡ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʉʆʋʕ ʥʘ ʦʙʲ-

ʝʢʪʘʭ ʩ ʄʇʃ ʷʚʣʷʝʪʩʷ ʪʨʘʛʝʜʠʷ ʚ ʪʦʨʛʦʚʦʤ ʮʝʥʪʨʝ çɿʠʤʥʷʷ ʚʠʰʥʷè ʚ ʂʝʤʝʨʦʚʦ 25 ʤʘʨʪʘ 2018 ʛʦʜʘ, ʫʥʝʩʰʘʷ 

ʞʠʟʥʠ 60 ʯʝʣʦʚʝʢ (ʨʠʩ. 1).  

 

 
 

ʈʠʩ. 1. ʇʦʞʘʨ ʚ ʊʈʂ çɿʠʤʥʷʷ ʚʠʰʥʷè, ʛ. ʂʝʤʝʨʦʚʦ, 25 ʤʘʨʪʘ 2018 ʛ. 

 

 

ʇʦʩʣʝ ʜʘʥʥʦʡ ʪʨʘʛʝʜʠʠ ʄʏʉ ʈʦʩʩʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ ʤʘʩʰʪʘʙʥʳʝ ʧʨʦʚʝʨʢʠ ʧʦʞʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʩ ʄʇʃ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʪʦʨʳʭ ʩʪʘ-

ʣʠ ʧʨʠʦʩʪʘʥʦʚʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ 

ʧʨʠʚʝʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 
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ʥʘ ʤʘʩʰʪʘʙʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʨʜʠʥʘʣʴʥʦ ʧʝʨʝʣʦʤʠʪʴ ʩʠʪʫʘʮʠʶ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʦʙʲʝʢʪʘʭ ʩ 

ʄʇʃ ʥʝ ʫʜʘʝʪʩʷ. ʊʦʣʴʢʦ ʟʘ ʧʨʦʰʝʜʰʠʡ ʧʦʩʣʝ ʧʦʞʘʨʘ ʚ ʂʝʤʝʨʦʚʦ ʛʦʜ ʥʘ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʘʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʦ 70 ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ, ʢʦʣʠʯʝʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ ʠ ʤʘʪʝ-

ʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ 

ʧʦʩʝʪʠʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ ʩ 

ʦʧʝʨʘʪʠʚʥʳʤ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ (ʆʌʇ) ʠ ʤʝʥʷʶʱʠʭʩʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ.  

ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʘ ʟʦʥ ʦʧʦʚʝʱʝʥʠʷ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʩ ʫʯʝʪʦʤ ʤʘʩʰʪʘʙʦʚ ʠ ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ ï ʧʦʵʪʘʞʥʦ, ʧʦʩʝʢʮʠʦʥʥʦ ʠ ʪ.ʧ.).  

ʀʩʭʦʜʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʉʆʋʕ 

ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʄʇʃ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʦʡ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʠ ʜʨʫʛʦ-

ʛʦ ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʝʜʠʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ 

ʩʝʥʩʦʨʥʫʶ ʩʝʪʴ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʉʆʋʕ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʡ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞ-

ʥʳʭ ʠ ʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʄʇʃ, ʜʦʣʞʥʘ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ (ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ), ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ɾʎ). 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʝʥʘ BIM-ʪʝʭʥʦʣʦʛʠʷ 

(Building Information Modelling ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦ-

ʚʨʝʤʝʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʝʜʠʥʦʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ (BIM-ʤʦʜʝʣʠ) ʦʙʲʝʢʪʦʚ ʟʘʱʠ-

ʪʳ, ʧʨʦʮʝʩʩʦʚ ʠʭ ɾʎ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʯʨʝʟʚʳʯʘʡ-

ʥʳʝ ʩʠʪʫʘʮʠʠ (ʏʉ) (ʨʠʩ. 2). 

ʇʘʨʘʤʝʪʨʳ ʥʘʜʝʞʥʦʩʪʠ ʠ ʞʠʚʫʯʝʩʪʠ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʉʆʋʕ ʜʦʣʞ-

ʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʝ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ 

ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ. ɼʨʫʛʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʠ ʞʠʚʫʯʝʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʉʆʋʕ, 

ʪʘʢʞʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʉʆʋʕ ʥʘ 

ʦʩʥʦʚʝ BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʩʪʨʫʢ-

ʪʫʨʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʦʣʞʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠ ʩʧʘʩʝʥʠʶ ʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. 
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ʇ. ɺ. ɼʘʥʠʣʦʚ, ʄ. ɸ. ʂʦʟʣʦʚʘ, ɸ. ɺ. ʄʘʢʘʨʦʚʘ
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  

 

ɸʅɸʃʀɿ ɿɸʑʀʑɽʅʅʆʉʊʀ ɺɿʈʓɺʆʇʆɾɸʈʆɹɽɿʆʇɸʉʅʆʉʊʀ 

ɹɸɿ ʀ ʉʂʃɸɼʆɺ ʆʇɸʉʅʓʍ ɺɽʑɽʉʊɺ. ɸʅɸʃʀʊʀʏɽʉʂɸʗ ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ 

ʈɸɿɺʀʊʀʗ ʌʈʆʅʊɸ ʇʆɾɸʈɸ ʅɸ ʅʀʍ. 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ, ʭʨʘʥʷ-

ʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʚʟʨʳʚʦ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʬʨʦʥʪʘ ʧʦʞʘʨʘ ʧʨʠ ʛʦʨʝʥʠʠ ʦʜʥʦʨʦʜʥʳʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʩʣʦʝʚ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʫʨʘʚʥʝʥʠʷ ʛʦʨʝʥʠʷ ʚʥʫʪʨʠ ʩʣʦʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʛʘʟʦʚʫʶ ʪʚʝʨʜʫʶ ʬʘʟʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʨʦʥʪ ʧʦʞʘʨʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚʨʳʚʦʧʦʞʘ-

ʨʦʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ. 

 
P. V. Danilov, M. A. Kozlova, A. V. Makarova 

 

SECURITY ANALYSIS OF FIRE AND EXPL OSION SAFETY BASES AND WAREHOUSES 

OF HAZARDOUS SUBSTANCES. THE ANALYTICAL MATHEMATICAL MODEL  

OF THE DEVELOPMENT OF THE FIRE FRONT ON THEM  

 

This article discusses the relevance of the study of the development of fires at sites that store significant re-

serves of explosive and flammable substances, using the method of mathematical modeling. The analytical model de-

velopment of the fire front in combustion of homogeneous and heterogeneous layers of particles, and consider the equa-

tions of combustion inside the layer separation of gas-solid phase. 

Keywords: fire front, mathematical modeling, analytical model, explosive objects. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʟʳʚʘʝʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʩʦʩʪʦʷʥʠʝ ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʟ ʠ ʩʢʣʘʜʦʚ ʦʧʘʩ-

ʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʞʠʚʫʯʝʩʪʠ, ʪʘʢ ʢʘʢ ʨʝʟʝʨʚʳ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʝʤʢʦʩʪʝʡ ʭʨʘʥʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʠʩ-

ʯʝʨʧʘʥʳ. 

ʅʝʧʨʝʢʨʘʱʘʶʱʠʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʞʘʨʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʚʟʨʳʚʘʤʠ, ʥʘ ʙʘʟʘʭ ʠ ʩʢʣʘʜʘʭ, ʚʳ-

ʟʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ (ʨʠʩʫʥʦʢ), ʚʳʜʚʠʥʫʣʠ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʧʨʦʙʣʝʤʫ ʠʭ ʞʠʚʫʯʝʩʪʠ ʠ ʚʟʨʳʚʦʧʦʞʘ-

ʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʫʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ, ʛʦʩʫʜʘʨʩʪʚʫ ʥʘʥʦʩʠʪʩʷ ʦʛʨʦʤʥʳʡ 

ʫʱʝʨʙ [2]. 

 

 
 

ʈʠʩʫʥʦʢ. ɼʠʘʛʨʘʤʤʘ ʩʪʘʪʠʩʪʠʢʠ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ ʥʘ ʙʘʟʘʭ ʠ ʩʢʣʘʜʘʭ 
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ʀʤʝʚʰʠʝ ʤʝʩʪʦ ʧʦʞʘʨʳ ʚʳʟʚʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʨʝʩʧʫʙʣʠʢ, ʢʨʘʝʚ ʠ ʦʙʣʘʩʪʝʡ ʢ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤ ʚ ʠʭ ʨʝʛʠʦʥʘʭ ʙʘʟʘʤ ʠ ʩʢʣʘʜʘʤ, ʠʤʝʶʱʠʤ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʟʘʧʘʩʳ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʢ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɺ ʚʳʩʰʠʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦʩʪʫʧʘʶʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ 

ʧʨʦʩʴʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ ʚʟʨʳʚʯʘʪʳʭ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʚʳʚʦʜʘ 

ʪʘʢʠʭ ʩʢʣʘʜʦʚ ʠ ʙʘʟ ʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʈʘʩʩʤʦʪʨʝʚ ʩʪʘʪʠʩʪʠʢʫ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʛʦʨʶ-

ʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʦʞʝʥ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ. ʆʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʠ ʫʩʣʦ-

ʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʧʨʠʙʝʛʘʶʪ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ [3].  

ʇʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ) ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ (ʦʙʲʝʢʪʘ) ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʡ, ʚʳʨʘʞʘʶʱʘʷ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʩʚʷʟʴ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ [1]. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ [4]: 

- ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ, ʧʦʩʪʨʦʝʥʠʝ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

- ʩʦʟʜʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʦ ʟʘʜʘʥʥʳʤ ʚʭʦʜʥʳʤ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʘʜʝʢʚʘʪʥʦʩʪʠ) ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʡ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ. 

ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʬʨʦʥʪʘ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘ, ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʟʘʧʘʩʳ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩ-

ʩʘ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʠʟʫʯʝʥʠʷ [5]  

ɸ) - ʛʦʨʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ; 

ɹ) - ʛʦʨʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʩʣʦʝʚ ʯʘʩʪʠʮ;  

ɺ) - ʛʦʨʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʣʦʝʚ ʧʨʠʨʦʜʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ) ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ; 

ɻ) - ʛʦʨʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ (ʥʘʧʨʠʤʝʨ, 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʝʨʭʥʠʭ ʷʨʫʩʦʚ). 

ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʫʨʦʚʥʷʤ ɹ ʠ ɺ. ʆʛʨʫʙʣʷʷ ʠ ʩʭʝʤʘʪʠʟʠʨʫʷ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʦʛʥʷ ʧʦ ʩʣʦʶ, ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʝʜʫʶʱʠʭ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ: 

- ʥʘʛʨʝʚ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜ ʜʚʠʞʫʱʠʤʩʷ ʬʨʦʥʪʦʤ ʧʣʘʤʝʥʠ ʠ ʝʛʦ ʚʳʩʫʰʠʚʘʥʠʝ; 

- ʜʘʣʴʥʝʡʰʠʡ ʥʘʛʨʝʚ ʩʫʭʦʛʦ ʛʦʨʶʯʝʛʦ ʠ ʝʛʦ ʧʠʨʦʣʠʟ; 

- ʜʠʬʬʫʟʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ ʯʝʨʝʟ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ; 

- ʨʝʘʢʮʠʷ ʛʦʨʝʥʠʷ ʛʘʟʦʚʦʡ ʬʘʟʳ; 

- ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʦʪ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʢ ʭʦʣʦʜʥʳʤ ʩʣʦʷʤ ʛʦʨʶʯʝʛʦ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʨʦʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ. 

ʀʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʫʩʣʦʚʠʡ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʛʘʟʘ ʚʥʫʪʨʠ ʛʦʨʷʱʝʛʦ ʩʣʦʷ ʠ ʥʘʜ ʥʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʛʘʟʦʚʦʡ ʬʘʟʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ. 

ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʷ ʛʦʨʝʥʠʷ ʚʥʫʪʨʠ ʩʣʦʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʛʘʟʦʚʫʶ ʪʚʝʨʜʫʶ ʬʘʟʳ.  

ɻʘʟʦʚʘʷ ʬʘʟʘ ï ʩʦʩʪʦʷʥʠʝ ʛʘʟʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʣʦʷ, ʥʝ ʟʘʥʷʪʦʡ ʪʚʝʨʜʦʡ ʬʘʟʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʣʦʪʥʦʩʪʴʶ ɟʛ, ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ vʛ, ʜʘʚʣʝʥʠʝʤ ʨʛ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʊʛ. ʇʨʝʥʝʙʨʝʛʘʷ ʚʷʟʢʦ-

ʩʪʴʶ ʛʘʟʘ, ʠʟ ʦʙʱʠʭ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ: 

1. ʋʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ: 

 
̄̄ ὨὭὺ‎”̄ό̄ Ὑ̄ȟ            (1) 

 

ʛʜʝ ɟʛ ï ʧʦʨʠʩʪʦʩʪʴ ʩʣʦʷ; ʫ ï ʧʨʦʩʚʝʪʥʦʩʪʴ ʩʣʦʷ; Rʛ ï ʤʘʩʩʦʚʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

2. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʚʳʨʘʞʘʶʱʝʝ ʙʘʣʘʥʩ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʙʲʝʤʝ ʛʘʟʘ: 

 

Ὠ ̄̄̄ ”̄ό̄ὨὭὺ‘̄ ‎ᶻὫὶὥὨ”̄ ‍”̄Ὣȟ          (2) 

 

ʛʜʝ g ï ʚʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

3. ʋʨʘʚʥʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ: 

 

 ὅ̑”̄‍̄ ὨὝ̄ȾὨὸό̄ὫὶὥὨὝ̄ ὨὭὺ‗̄‎ᶻὫὶὥὨὝ̄ ὗ̄ ὗ̄ ȟ̑       (3) 

 

ʛʜʝ ʉʨ ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʘʟʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ; ‗̄ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʘʟʘ; Qʛn ï ʧʦʪʦʢ 

ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʦʪ ʛʘʟʘ; Qrp ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʚʳʜʝʣʷʶʱʠʡʩʷ ʧʨʠ ʛʦʨʝʥʠʠ. 
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4. ʋʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʠ ʩʫʰʢʝ ʠ ʛʦʨʝʥʠʠ:  

 

”̄‍̄ ̄ ό̄ὫὶὥὨὧ̄ ὨὭὺὈ‎ὫὶὥὨὧ̄ Ὑ       (4) 

 

ʛʜʝ Cʛi ï ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i-ʛo ʧʨʦʜʫʢʪʘ; Ri ï ʤʘʩʩʦʚʘʷ ʩʢʦʨʦʩʪʴ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ В Ὑ Ὑ̄ȟ D 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ; W ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ. 

5. ʋʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʛʘʟʘ: 

 
̑̄

̄

˟̄

˙
,       (5) 

 

ʛʜʝ ʄ ï ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʩʤʝʩʠ ʛʘʟʦʚ; R ï ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

ɻʦʨʶʯʘʷ (ʪʚʝʨʜʘʷ) ʬʘʟʘ ï ʩʦʩʪʦʷʥʠʝ ʪʚʝʨʜʦʛʦ ʛʦʨʶʯʝʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʦʡ ʊʤ ʠ ʪʝʢʫ-

ʱʠʤ ʟʘʧʘʩʦʤ :ɼʣʷ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ .̍‫ 

1. ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ: 

 

‍̍”̍˞̍
˟̍

ὠᶻὫὶὥὨὝ̍ ὨὭὺ‗̍ ρ ‎ὫὶὥὨὝ̍ ὗ̍ ̑ ὗ̍ ̎ ὗ̃ ,̎     (6) 

 

ʛʜʝ ʉʤ ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʦʨʶʯʝʛʦ; ‗̍ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; QMP ïʧʦʪʦʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘ-

ʶʱʝʡ ʢ ʪʚʝʨʜʦʡ ʬʘʟʝ ʠʟ ʟʦʥʳ ʛʦʨʝʥʠʷ; QBH ï ʧʦʪʦʢ, ʚʳʟʳʚʘʝʤʳʡ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ; QMʅ ï ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ, ʦʪʚʦʜʠʤʳʡ ʦʪ ʛʦʨʶʯʝʛʦ; v ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʨʝʥʠʷ ʧʦ ʩʣʦʶ. 

2. ʋʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʘʩʩʳ (ʨʘʩʭʦʜʦʚʘʥʠʷ ʛʦʨʶʯʝʛʦ): 

 
̍ Ὑ̄ȟ         (7) 

 

ʛʜʝ .ï ʛʣʫʙʠʥʘ ʩʣʦʷ ʛʦʨʶʯʝʛʦ ‏ ;ï ʟʘʧʘʩ ʛʦʨʶʯʝʛʦ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ̍‫ 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʛʘʟʘ ʥʘʜ ʩʣʦʝʤ. 

ʉʦʩʪʦʷʥʠʝ ʛʘʟʘ ʥʘʜ ʩʣʦʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ”̃Ƞό̃Ƞ̑ Ƞ̃˟ Ȣ̃ 
1. ʋʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ: 

 
̃ ὨὭὺ”̃ό̃ π.                     (8) 

 

2. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ: 

 
̃ ̃ ”̃ό̃ὨὭὺό̃ ὫὶὥὨὴ̃ ”̃Ὣ.                  (9) 

 

3. ʋʨʘʚʥʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ: 

 

˞̑”̃
˟̃
ό̃ὫὶὥὨὝ̃ ὨὭὺ‗ὫὶὥὨὝ̃ ὗ̃ ὗ̃ Ȣ̑      (10) 

 

ɺʝʣʠʯʠʥʳ QBn ʠ QBʨ ʠʤʝʶʪ ʪʦʪ ʞʝ ʩʤʳʩʣ, ʯʪʦ ʠ ʚʝʣʠʯʠʥʳ Qrn ʠ Qrp. 

4. ʋʨʘʚʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʦʚʦʡ ʬʘʟʳ: 

 

 ”̃
˞̃

ό̃ὫὶὥὨὅ̃ ὨὭὺὈὫὶὥὨὅ̃ ,                (11) 

i=l... N. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʛʘʟʘ. 

ʂ ʫʨʘʚʥʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʜʦʙʘʚʠʪʴ ʩʦʦʪʥʦʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʠʥʝʪʠʢʫ ʛʦʨʝʥʠʷ (ʪʝʧʣʦʚʳʝ 

ʧʦʪʦʢʠ Qrp, QBp, ʤʘʩʩʦʚʳʝ ʩʢʦʨʦʩʪʠ Ri), ʠ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʛʘʟʦʚʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟʘʭ (ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ 

Qra, ʉʤʧ, QMp, Qsp, QBH). ʋʢʘʟʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʨʘʩʰʠʬʨʦʚʘʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʪʘʭ. ʄʝʭʘʥʠʟʤʳ ʧʨʦʮʝʩʩʦʚ 

ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʛʦʨʝʥʠʷ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩʥʝ-

ʥʳ. ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʫʯʪʝʥʦ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʨʛ, ʧʨʦʩʚʝʪʥʦʩʪʠ ʫ ʩʣʦʷ ʧʨʠ ʛʦʨʝʥʠʠ ʠ ʛʣʫʙʠʥʳ 

ʩʣʦʷ ŭ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʯʝʪʘʥʠʠ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʧʦʞʘʨʘ, ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʚʳʩʦʪʝ ʘʪʤʦʩʬʝʨʳ, 

ʧʨʦʬʠʣʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʪʨʘ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʚʠʪʦʡ ʢʦʥʚʝʢʪʠʚʥʦʡ ʢʦʣʦʥʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʦʢ 

ʥʘʛʨʝʪʦʛʦ ʛʘʟʘ ʥʘʜ ʧʦʞʘʨʦʤ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʦʩʭʦʜʷʱʘʷ ʪʫʨʙʫʣʝʥʪʥʘʷ ʩʪʨʫʷ; ʝʝ ʜʚʠʞʝʥʠʝ ʦʧʠʩʳʚʘ-
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ʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʪʝʥʳ ʬʣʫʢʪʫʘʮʠʠ ʚʝʣʠʯʠʥ  

ό̃Ƞ̑ Ƞ̃˞̃Ȣ 
ʉʠʩʪʝʤʘ, ʦʧʠʩʘʥʥʘʷ ʫʨʘʚʥʝʥʠʷʤʠ, ʜʦʧʦʣʥʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʘʧʨʠʤʝʨ ʩʣʝʜʫʶʱʠʤʠ: 

ɸ. ɼʣʷ ʩʣʦʷ Њ ὼȟώ Њȟ   π ᾀ  ;ʧʨʠ t = 0 ‏

 

ʍ̄ ØȟÙȟÚȟπ  ʍ̄ ÃÏÎÓÔȟ 

Ȭ ØȟÙȟÚȟπ  Ȭ ØȟÙȟÚȟπȟ 

Ð̄ ØȟÙȟÚȟπ ̑ ὧέὲίὸȟ 

Ὕ̄ ὼȟώȟᾀȟπ  ˟̍ὼȟώȟᾀȟπ  ˟ ὧέὲίὸȟ         (12) 

1̄ ̐ 1̄ ̑ 1̍ ̎ 1̍ ̑ πȟ 

ὗ̃ ὼ̎ȟώȟᾀȟπ ὗ̃ ̎ὼȟώȟᾀ. 

 

ð ʥʘʯʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ,  

ʖ ȟ̖̔ȟπ ʖ ȟ̖̔ ,       (13) 

˞̄ ØȟÙȟÚȟπ πȟ É ρȟȢȢȢȟ.Ȣ 
 

ɹ. ɼʣʷ ʛʘʟʘ ʥʘʜ ʩʣʦʝʤ (-00<ʭ, y <00, z>6) ʧʨʠ t=0 

 

ʍ̃ ØȟÙȟÚ  ʍ ØȟÙȟÚȠ 

Õ̃ ØȟÙȟÚ  Õ̃ ØȟÙȟÚȠ  

Ð̃ ØȟÙȟÚ  ̑̃ØȟÙȟÚȠ                     (14) 

4̃ ØȟÙȟÚ  ˟̃ØȟÙȟÚȠ  

Ã̃ ØȟÙȟÚȟπ πȟ   É ÌȟȢȢȢȟ.Ȣ   

ὗ̃ ὗ̃ πȢ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʩʣʦʷ:  

ʧʨʠ t> Q ʠ z=ŭ 

 

”̄ ὼȟώȟ‏ȟὸ  ”̃ ὼȟώȟ‏ȟὸȠ  

ό̄ ὼȟώȟ‏ȟὸ  ό̃ ὼȟώȟ‏ȟὸȠ        (15) 

ὴ̄ ὼȟώȟ‏ȟὸ  ὴ̃ ὼȟώȟ‏ȟὸȠ  

Ὕ̄ ὼȟώȟ‏ȟὸ  Ὕ̃ ὼȟώȟ‏ȟὸȟ  

 

ʀ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʥʝʚʦʟʤʫʱʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ (ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʢʪʦʨ w ʩʦʚʧʘʜʘʝʪ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʦʩʴʶ ʭ): 

 

”̃ ὼȟώȟᾀȟὸᴽᴼ  ”̃ ώ̏ȟᾀȟὸȠ   

ό̃ ὼȟώȟᾀȟὸᴽᴼ  ό̃ ώ̏ȟᾀȟὸȠ      (16) 

ὴ̃ ὼȟώȟᾀȟὸᴽᴼ  ὴ̃ ώ̏ȟᾀȟὸȠ   

Ὕ̃ ὼȟώȟᾀȟὸᴽᴼ  Ὕ̃ ώ̏ȟᾀȟὸȢ   
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ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʢʠʥʝ-

ʪʠʢʠ ʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʫʶ ʤʦʜʝʣʴ, ʫʯʠʪʳʚʘʶʱʫʶ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʨʠ ʛʦʨʝʥʠʠ ʩʣʦʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʢʘʢ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ, ʧʨʠʥʠʤʘʝʪʩʷ ʜʦʧʫʱʝ-

ʥʠʝ, ʯʪʦ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʳʭʣʳʭ ʩʣʦʝʚ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʮʝʩʩʦʤ, ʣʠʤʠʪʠʨʫ-

ʶʱʠʤ ʩʢʦʨʦʩʪʴ ʛʦʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʧʝʨʝʥʦʩ ʦʪ ʛʦʨʷʱʠʭ ʯʘʩʪʠʮ ʢ ʧʨʠʤʳʢʘʶʱʝʤʫ ʩʣʦʶ ʛʦʨʶʯʝʛʦ. ʇʦʵʪʦʤʫ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʫʨʘʚʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ, ʘ ʧʨʦʮʝʩʩʳ ʚ ʛʘ-

ʟʦʚʦʡ ʬʘʟʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʝʩʴʤʘ ʧʨʠʙʣʠʞʝʥʥʦ. 

ɼʨʫʛʦʝ ʫʧʨʦʱʝʥʠʝ, ʧʨʠʥʠʤʘʝʤʦʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʚʝʢʪʠʚʥʳʭ ʢʦʣʦʥʦʢ ʥʘʜ ʠʥʪʝʥʩʠʚʥʳʤʠ ʧʦʞʘʨʘ-

ʤʠ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʞʘʨ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʣʠʥʠʠ ʠʣʠ ʧʦ ʧʣʦʱʘʜʠ ʠʩʪʦʯʥʠʢ ʥʘʛʨʝʪʦʛʦ 

ʛʘʟʘ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʫʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʧʠʩʳʚʘʝʤʳʝ ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʩʚʦʙʦʜʥʦʡ 

ʪʫʨʙʫʣʝʥʪʥʦʡ ʩʪʨʫʠ, ʘ ʧʘʨʘʤʝʪʨʳ ʚʳʜʝʣʷʝʤʦʛʦ ʧʦʞʘʨʦʤ ʥʘʛʨʝʪʦʛʦ ʛʘʟʘ (ʣʝʚʳʝ ʯʘʩʪʠ ʩʦʦʪʥʦʰʝʥʠʡ) ʩʯʠʪʘʶʪʩʷ 

ʟʘʜʘʥʥʳʤʠ. 

ʇʦʧʳʪʦʢ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʧʦ ʤʦʜʝʣʠ, ʘʥʘʣʦʛʠʯʥʦʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ, ʧʨʝʜʧʨʠʥʠʤʘʣʦʩʴ ʜʦ-

ʚʦʣʴʥʦ ʤʘʣʦ, ʦʜʥʘʢʦ ʷʩʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷ-

ʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʛʘʟʦʚʦʡ ʜʠʥʘʤʠʢʠ ʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʕɺʄ. ʗʩʥʦ ʪʘʢʞʝ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʞʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʨʭʦʚʳʭ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʤʦʜʝʣʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʱʠʭ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʶʯʝʤ ʤʘʪʝʨʠʘʣʝ ʠ ʚʦʟʜʫʭʝ. 
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʇʈOɹʃɽʄɸ Oʇʈɽɼɽʃɽʅʀʗ Oɹʃɸʉʊʀ OʊɺɽʊʉʊɺɽʅʅOʉʊʀ OʈɻɸʅOɺ 

ʅɸɼɿOʈʅOʁ ɼɽʗʊɽʃʔʅOʉʊʀ ɺ Oɹʃɸʉʊʀ ʇOɾɸʈʅOʁ ɹɽɿOʇɸʉʅOʉʊʀ 

ʇʈʀ Oʉʋʑɽʉʊɺʃɽʅʀʀ Oʎɽʅʂʀ ʉOOʊɺɽʊʉʊɺʀʗ OɹʒɽʂʊOɺ ɿɸʑʀʊʓ 

ʊʈɽɹOɺɸʅʀʗʄ ʇOɾɸʈʅOʁ ɹɽɿOʇɸʉʅOʉʊʀ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ oʧʨʝʜʝʣʝʥʠʷ oʙʣʘʩʪʠ oʪʚʝʪʩʪʚʝʥʥoʩʪʠ oʨʛʘʥoʚ ʥʘʜʟoʨʥoʡ ʜʝʷʪʝʣʴ-

ʥoʩʪʠ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʧʨʠ oʩʫʱʝʩʪʚʣʝʥʠʠ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ ʟʘʱʠʪʳ ʪʨʝʙoʚʘʥʠ-

ʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʦʙʦʩʥʦʚʘʪʴ ʥʝoʙʭoʜʠʤoʩʪʴ ʧoʠʩʢʘ ʥoʚʳʭ ʧoʜʭoʜoʚ ʚ oʮʝʥʢʝ ʵʬʬʝʢ-

ʪʠʚʥoʩʪʠ oʨʛʘʥoʚ ʥʘʜʟoʨʥoʡ ʜʝʷʪʝʣʴʥoʩʪʠ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʢʘʢ ʬoʨʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ 

oʙʲʝʢʪoʚ ʟʘʱʠʪʳ ʪʨʝʙoʚʘʥʠʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ, oʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʯʝʪ oʩoʙʝʥʥoʩʪʝʡ ʝʛo ʬʫʥʢ-

ʮʠoʥʠʨoʚʘʥʠʷ ʚ ʩoʚʨʝʤʝʥʥʳʭ ʫʩʣoʚʠʷʭ. ʆʜʥʠʤ ʠʟ ʥʘʠʙoʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥoʡ ʟʘʜʘʯʠ ʷʚʣʷ-
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ASSESSMENT OF PROTECTION OBJECTS FIRE SAFETY REQUIREMENTS 

 

The article deals with the problems of determining the responsibility of the Supervisory bodies in the field of 

fire safety in the assessment of compliance of objects of protection with fire safety requirements. The analysis made it 

possible to substantiate the need to search for new approaches to assessing the effectiveness of Supervisory bodies in 

the field of fire safety as a form of assessment of compliance of objects of protection with fire safety requirements, tak-

ing into account the peculiarities of its functioning in modern conditions. One of the most promising ways to solve this 

problem is the synthesis of the main indicator characterizing the essential properties of the assessment of compliance of 

objects of protection with fire safety requirements. 
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ʕʬʬʝʢʪʠʚʥoʩʪʴ ʛoʩʫʜʘʨʩʪʚʝʥʥoʛo ʫʧʨʘʚʣʝʥʠʷ ʚ oʙʣʘʩʪʠ oʙʝʩʧʝʯʝʥʠʷ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʥʘʧʨʷ-

ʤʫ ʁʟʘʚʠʩʠʪ oʪ ʧoʩʪʨoʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥoʡ ʩʠʩʪʝʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ. 

ɺ ʥʘʩʪoʷʱʝʝ ʚʨʝʤʷ oʮʝʥʢʘ ʩooʪʚʝʪʩʪʚʠʷ oʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬoʨʤʘʭ: ʥʝʟʘʚʠʩʠʤʘʷ oʮʝʥʢʘ 

ʧoʞʘʨʥoʛo ʨʠʩʢʘ (ʘʫʜʠʪ), ʵʢʩʧʝʨʪʠʟʘ, ʜʝʢʣʘʨʠʨoʚʘʥʠʝ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ, ʧoʜʪʚʝʨʞʜʝʥʠʝ ʩooʪʚʝʪʩʪʚʠʷ 

(ʩʝʨʪʠʬʠʢʘʮʠʷ ʠ ʜʝʢʣʘʨʠʨoʚʘʥʠʝ) ʠ ʜʨʫʛʠʭ. ʀʩʭoʜʷ ʠʟ ʧoʪʨʝʙʥoʩʪʝʡ oʙʱʝʩʪʚʘ ʠ ʵʢoʥoʤʠʢʠ, ʥʝoʙʭoʜʠʤʳʝ ʬoʨ-

ʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʜoʣʞʥʳ ʩʧoʩoʙʩʪʚoʚʘʪʴ oʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʫʝʤoʛo ʫʨoʚʥʷ ʙʝʟoʧʘʩʥoʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳ-

ʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʀʩʧoʣʴʟoʚʘʥʠʝ ʪoʡ ʠʣʠ ʠʥoʡ ʬoʨʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʜoʣʞʥo ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʩooʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʘʭ ʩ ʫʯʝʪoʤ ʨʠʩʢʘ ʥʝʜoʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʪʝʭʥʠʯʝʩʢoʛo ʨʝʛʫʣʠʨoʚʘʥʠʷ [3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, oʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧoʚ ʪʝʭʥʠʯʝʩʢoʛo ʨʝʛʫʣʠʨoʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʜoʧʫʩʪʠʤoʩʪʴ oʜʥoʚʨʝʤʝʥ-

ʥoʛo ʚoʟʣoʞʝʥʠʷ oʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧoʣʥoʤoʯʠʡ ʥʘ ʜʚʘ ʠ ʙoʣʝʝ oʨʛʘʥʘ ʛoʩʫʜʘʨʩʪʚʝʥʥoʛo ʢoʥʪʨoʣʷ (ʥʘʜʟoʨʘ) ʟʘ 

ʩoʙʣʶʜʝʥʠʝʤ ʪʨʝʙoʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪoʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ oʙoʩʪʨʷʝʪʩʷ ʧʨoʙʣʝʤʘ oʧʨʝʜʝʣʝʥʠʷ oʙʣʘʩʪʠ oʪʚʝʪʩʪʚʝʥʥoʩʪʠ oʨʛʘʥoʚ ʥʘʜʟoʨʥoʡ ʜʝʷ-

ʪʝʣʴʥoʩʪʠ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ (Oʅɼ ʚ Oʇɹ) ʧʨʠ oʩʫʱʝʩʪʚʣʝʥʠʠ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ 

ʟʘʱʠʪʳ ʪʨʝʙoʚʘʥʠʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ (ʊʇɹ). 

ʉʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜoʚʘʥʠʡ ʧo ʵʬʬʝʢʪʠʚʥoʩʪʠ ʪoʡ ʠʣʠ ʠʥoʡ ʬoʨʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʚ oʙʣʘʩʪʠ 

ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜo ʥʘʩʪoʷʱʝʛo ʚʨʝʤʝʥʠ ʥʝ ʚʝʣoʩʴ. ʀʟ-ʟʘ ʵʪoʛo, ʧʨʠ oʧʨʝʜʝʣʝʥʠʠ 

ʥʝoʙʭoʜʠʤʳʭ ʬoʨʤ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥoʛo ʮʠʢʣʘ oʙʲʝʢʪoʚ ʟʘʱʠʪʳ, ʚ oʪʥoʰʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ oʨʛʘʥʠʟʘʮʠʡ ʟʘʯʘʩʪʫʶ ʠʩʭoʜʷʪ ʠʟ çɻ ʤoʮʠoʥʘʣʴʥoʛoè ʬʘʢʪoʨʘ, ʘ ʥʝ ʥʘʫʯʥoʡ oʩʥoʚʳ. 

ʄʠʥʵʢoʥoʤʨʘʟʚʠʪʠʷ ʈoʩʩʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥoʛo ʚʨʝʤʝʥʠ ʚʝʜʝʪ ʨʘʙoʪʫ ʧo ʬoʨʤʠʨoʚʘʥʠʶ ʢʨʠʪʝʨʠʝʚ, 

ʢoʪoʨʳʝ ʧoʟʚoʣʠʣʠ ʙʳ oʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥoʩʪʴ ʬoʨʤ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ, ʚ ʪoʤ ʯʠʩʣʝ oʨʛʘʥoʚ ʥʘʜʟoʨʥoʡ ʜʝʷ-

ʪʝʣʴʥoʩʪʠ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ. ɺ ʧoʩʣʘʥʠʠ ʌʝʜʝʨʘʣʴʥoʤʫ ʉoʙʨʘʥʠʶ [6] ʇʨʝʟʠʜʝʥʪ ʈoʩʩʠʡʩʢoʡ 

ʌʝʜʝʨʘʮʠʠ ʫʢʘʟʳʚʘʣ ʥʘ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥoʩʪʴ ʛoʩʫʜʘʨʩʪʚʝʥʥoʡ ʚʣʘʩʪʠ, ʥʝoʙʭoʜʠʤoʩʪʴ ʝʝ oʨʠʝʥʪʘʮʠʠ ʥʘ ʠʟ-

ʤʝʨʠʤʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙoʪʳ, ʚ ʪoʤ ʯʠʩʣʝ ʨʝʟʫʣʴʪʘʪ ʨʘʙoʪʳ ʢoʥʪʨoʣʴʥo-ʥʘʜʟoʨʥʳʭ oʨʛʘʥoʚ. ʄʏʉ ʈoʩʩʠʠ, ʢʘʢ 

ʬʝʜʝʨʘʣʴʥʳʡ oʨʛʘʥ ʠʩʧoʣʥʠʪʝʣʴʥoʡ ʚʣʘʩʪʠ, ʬoʨʤʠʨʫʶʱʠʡ ʛoʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧoʣʠʪʠʢʫ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ 

ʙʝʟoʧʘʩʥoʩʪʠ, ʪʘʢʞʝ ʟʘʠʥʪʝʨʝʩoʚʘʥo ʚ ʩoʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥoʡ ʥʘʫʯʥo-oʙoʩʥoʚʘʥʥoʡ ʩʠʩʪʝʤʳ oʮʝʥʢʠ ʩooʪʚʝʪ-

ʩʪʚʠʷ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ. 

ʇoʨʷʜoʢ oʨʛʘʥʠʟʘʮʠʠ ʠ oʩʫʱʝʩʪʚʣʝʥʠʷ Oʅɼ ʚ Oʇɹ ʚ ʈoʩʩʠʡʩʢoʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʩʪoʷʱʝʝ ʚʨʝʤʷ ʧʨʝ-

ʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, oʙʫʩʣoʚʣʝʥʥʳʝ ʨʝʬoʨʤʘʤʠ ʛoʩʫʜʘʨʩʪʚʝʥʥoʛo ʨʝʛʫʣʠʨoʚʘʥʠʷ, ʧʨoʚoʜʠʤʳ-

ʤʠ ʚ ʮʝʣʷʭ ʫʩʢoʨʝʥʠʷ ʩoʮʠʘʣʴʥo-ʵʢoʥoʤʠʯʝʩʢoʛo ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʉʠʪʫʘʮʠʷ oʩʣoʞʥʷʝʪʩʷ ʩʣoʞʠʚʰʠʤʩʷ oʧʳʪoʤ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ ʟʘʱʠʪʳ ʧʨʠ oʩʫʱʝʩʪʚʣʝ-

ʥʠʠ Oʅɼ ʚ Oʇɹ ʧo ʜʚʫʤ ʧʨʝʜʫʩʤoʪʨʝʥʥʳʤ [4] ʚʘʨʠʘʥʪʘʤ: 1) oʮʝʥʢʘ ʧʨʷʤoʛo ʩooʪʚʝʪʩʪʚʠʷ ʪʠʧoʚʳʤ ʊʇɹ ʙʝʟ ʠʭ 

ʨʘʟʜʝʣʝʥʠʷ ʥʘ oʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙoʚʘʥʠʷ ʠ ʪʨʝʙoʚʘʥʠʷ ʜoʙʨoʚoʣʴʥoʛo ʠʩʧoʣʥʝʥʠʷ; 2) oʮʝʥʢʘ ʩooʪʚʝʪʩʪʚʠʷ ʪoʣʴ-

ʢo oʙʷʟʘʪʝʣʴʥʳʤ ʊʇɹ, oʧʨʝʜʝʣʷʝʤʳʤ ʥʘ oʩʥoʚʝ ʧoʞʘʨʥoʛo ʨʠʩʢʘ. ʕʪo ʨʘʩʭoʜʠʪʩʷ ʩ ʧoʪʨʝʙʥoʩʪʷʤʠ oʙʱʝʩʪʚʘ ʠ 

ʵʢoʥoʤʠʢʠ, ʠʩʭoʜʷ ʠʟ ʢoʪoʨʳʭ ʪʨʝʙʫʝʤʳʝ ʬoʨʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʜoʣʞʥʳ ʩʧoʩoʙʩʪʚoʚʘʪʴ oʙʝʩʧʝʯʝʥʠʶ 

ʪʨʝʙʫʝʤoʛo ʫʨoʚʥʷ ʙʝʟoʧʘʩʥoʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. 

ɼoʧoʣʥʠʪʝʣʴʥʳʝ ʧʨoʙʣʝʤʳ ʩoʟʜʘʝʪ ʫʩʣoʚʠʝ oʙʝʩʧʝʯʝʥʠʷ ʙʝʟoʧʘʩʥoʩʪʠ oʙʲʝʢʪoʚ, ʫʩʪʘʥoʚʣʝʥʥoʝ ʚ 

çʊʝʭʥʠʯʝʩʢoʤ ʨʝʛʣʘʤʝʥʪʝ o ʙʝʟoʧʘʩʥoʩʪʠ ʟʜʘʥʠʡ ʠ ʩooʨʫʞʝʥʠʡè [5], ʩ ʫʯʝʪoʤ oʩoʙʝʥʥoʩʪʝʡ oʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟoʧʘʩʥoʩʪʠ ʟʜʘʥʠʡ ʠ ʩooʨʫʞʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢoʥ çO ʪʝʭʥʠʯʝʩʢoʤ ʨʝʛʫʣʠʨoʚʘʥʠʠè [3] ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʫʢʘʟʘʥʥoʛo ʨʝʛʣʘʤʝʥʪʘ. ɺ ʩooʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʫʩʣoʚʠʝʤ ʥʝoʙʭoʜʠʤo ʠʩʧoʣʥʷʪʴ ʥʘ oʙʷʟʘʪʝʣʴʥoʡ 
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oʩʥoʚʝ ʪʨʝʙoʚʘʥʠʷ ʜoʢʫʤʝʥʪoʚ ʚ oʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʉʇ, ɻOʉʊ, ɻOʉʊ ʈ), ʢoʪoʨʳʝ ʚ ʩooʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥ-

ʮʠʧʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ [3] ʥoʩʷʪ ʜoʙʨoʚoʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪo ʚʣʝʯʝʪ oʪʚʝʪʩʪʚʝʥʥoʩʪʴ ʟʘ ʥʝʩoʙʣʶʜʝʥʠʝ 

ʪʨʝʙoʚʘʥʠʡ ʜoʢʫʤʝʥʪoʚ ʚ oʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʇoʨʷʜoʢ oʩʫʱʝʩʪʚʣʝʥʠʷ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʥʝ ʜoʣʞʝʥ ʧʨoʪʠʚoʨʝʯʠʪʴ ʧʨʠʥʮʠʧʘʤ ʪʝʭʥʠʯʝʩʢoʛo ʨʝʛʫ-

ʣʠʨoʚʘʥʠʷ o ʝʜʠʥʩʪʚʝ ʠʟʤʝʨʝʥʠʡ ʠ ʝʜʠʥʩʪʚʝ ʧʨʘʚʠʣ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ ʠ ʩoʟʜʘʚʘʪʴ ʩoʮʠʘʣʴʥʫʶ ʥʘʧʨʷ-

ʞʝʥʥoʩʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ oʙʲʝʤ ʪʨʝʙoʚʘʥʠʡ ʢ ʧoʨʷʜʢʫ oʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨoʚʝʜʝʥʠʷ ʧʨoʚʝʨoʢ, ʠʟʤʝʥʝʥʠʷ ʥoʨʤʘʪʠʚ-

ʥo-ʧʨʘʚoʚoʡ ʙʘʟʳ, ʧʨoʠʟoʰʝʜʰʠʝ ʚ ʧoʩʣʝʜʥʠʝ ʛoʜʳ, ʧʨʠʚoʜʷʪ ʢ ʚoʟʥʠʢʥoʚʝʥʠʶ ʩʠʪʫʘʮʠʠ, ʢoʛʜʘ ʙʝʟ ʜoʧoʣʥʠ-

ʪʝʣʴʥʳʭ ʠʩʩʣʝʜoʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʨʘʙoʪʢʫ ʨʝʰʝʥʠʡ ʧo ʩoʚʝʨʰʝʥʩʪʚoʚʘʥʠʶ Oʅɼ ʚ Oʇɹ, oʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ oʮʝʥʢʫ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ ʟʘʱʠʪʳ ʪʨʝʙoʚʘʥʠʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʥʝ ʫʜʘʝʪʩʷ. 

ɺʳʰʝʠʟʣoʞʝʥʥoʝ oʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝoʙʭoʜʠʤoʩʪʴ ʧoʠʩʢʘ ʥoʚʳʭ ʧoʜʭoʜoʚ ʚ oʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥoʩʪʠ oʨ-

ʛʘʥoʚ ʥʘʜʟoʨʥoʡ ʜʝʷʪʝʣʴʥoʩʪʠ ʚ oʙʣʘʩʪʠ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ ʢʘʢ ʬoʨʤʳ oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ ʟʘ-

ʱʠʪʳ ʪʨʝʙoʚʘʥʠʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ, oʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʯʝʪ oʩoʙʝʥʥoʩʪʝʡ ʝʛo ʬʫʥʢʮʠoʥʠʨoʚʘʥʠʷ ʚ 

ʩoʚʨʝʤʝʥʥʳʭ ʫʩʣoʚʠʷʭ. ʂʘʢ ʧoʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʩoʩʪoʷʥʠʷ ʚoʧʨoʩʘ, oʜʥʠʤ ʠʟ ʥʘʠʙoʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ 

ʨʝʰʝʥʠʷ ʜʘʥʥoʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ oʩʥoʚʥoʛo ʧoʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛo ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʚoʡʩʪʚʘ 

oʮʝʥʢʠ ʩooʪʚʝʪʩʪʚʠʷ oʙʲʝʢʪoʚ ʟʘʱʠʪʳ ʪʨʝʙoʚʘʥʠʷʤ ʧoʞʘʨʥoʡ ʙʝʟoʧʘʩʥoʩʪʠ. 
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SYSTEM-SYNERGETIC APPROACH TO THE DEFINITION OF THE NUMBER  

OF SUPERVISORY AUTHORITIES  

 

In connection with the frequent cases of large fires in Russia, as a result of which people die EN masse, as well 

as causing huge material damage, the state faces a number of problematic issues to improve the activities of the State 

fire supervision. That, in turn, is one of the main conditions for overcoming the crisis situation in the fight against fires.  

Keywords: supervisory authority, synergy, monitoring and prevention activities.   
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ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʜʚʠʛʦʚ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʪʢʘʟʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʤʘʥʜʥʦʡ 

ʩʠʩʪʝʤʳ, ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʣʶʜʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʇʅ ʧʦʩʪʦʷʥʥʦ ʫʩʣʦʞʥʷʝʪʩʷ, ʪʨʝʙʫʝʪ ʙʳʩʪʨʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʘ ʯʘʩʪʦ ʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ [4, 6, 8]. 

ʇʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʨʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ɺʳʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʥʦʨʤʳ ʨʘʩʯʝʪʘ, ʥʝʦʙʭʦʜʠʤʦʡ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʩʧʝʢʪʦʨʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʫʙʲʝʢʪʫ ʈʌ. 

ʇʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʩʣʦʝʚ ʩʦʮʠʫʤʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ï ʟʘʜʘʯʘ ʢʦʤʧʣʝʢʩʥʘʷ, ʤʝʞʦʪʨʘʩʣʝʚʘʷ, ʪʨʝʙʫʶʱʘʷ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʩ ʥʫʣʷ, ʦʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʤʘʥʪʠʢʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʜʟʦʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʣʘʩ-

ʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʩʠʩʪʝʤ, ʦʪ ʧʨʦʩʪʳʭ ʜʦ ʩʣʦʞʥʳʭ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ ʫʨʦʚ-

ʥʷʤ ʩʚʷʟʷʤʠ ʠ ʠʝʨʘʨʭʠʨʦʚʘʥʥʠʶ. 

ʅʘʜʟʦʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʥʘʧʦʣʥʷʷʩʴ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ, ʚ ʩʠʩʪʝʤʝ ʫʩʪʦʷʚʰʝʡʩʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʩʫʙʲʝʢʪʘ ʈʌ ʩʪʘʥʦʚʷʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʡ 

ʮʝʣʠ ï ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʏʉ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʨʝ-

ʛʠʦʥʘʣʴʥʦʛʦ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʝʜʠʥʳʝ ʦʨʛʘʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʙʱʠʝ ʮʝʣʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʝ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʷʩʥʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʠʩʪʝʤʳ ï ʮʝʣʦʩʪ-

ʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʢʪʥʦʩʪʴ [5, ʩ. 10]. ʅ.ʀ. ʂʦʥʜʘʢʦʚ ʧʦʥʠʤʘʝʪ ʩʠʩʪʝʤʫ ʢʘʢ çʩʦʚʦʢʫʧʥʦʩʪʴ, ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʵʣʝʤʝʥʪʦʚ, ʯʘʩʪʝʡ ʢʘʢʦʛʦ-ʪʦ ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠ̫; ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʦʨʠʠ, ʧʨʠʥʮʠʧʦʚ ʠ ʦʨʛʘʥʦʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʱʝʡ ʬʫʥʢ-

ʮʠʝʡ [3, ʩ. 44]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʩʫʱʝʩʪʚʫʝʪ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʩʯʠʩʣʷʝʪʩʷ ʚ ʜʝʩʷʪʢʠ, ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʡ çʩʠʩʪʝʤʳè, ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪ ʢʦʥʪʝʢʩʪʘ ʟʥʘʥʠʡ, ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʮʝʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʘʷ ʧʨʠʯʠʥʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʨʘʟʣʠʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʥʷʪʠʝ 

çʩʠʩʪʝʤʘè ʝʩʪʴ ʜʚʦʷʢʦʩʪʴ: ʵʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢ-

ʪʠʚʥʦ ʠʤʝʶʱʠʭʩʷ ʬʘʢʪʦʚ, ʦʜʥʘʢʦ ʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʢʘʢ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʝʥʦʤʝʥʦʚ, ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʩʪʠ. 

ʅʘʭʦʜʷʱʠʝʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʠ ʩʚʷʟʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ, ʝʜʠʥʩʪʚʦ, ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ. ʊʘʢ ʛʦʚʦʨʠʪʩʷ ʚ ɹʦʣʴʰʦʤ ʈʦʩʩʠʡʩʢʦʤ 

ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ, ʠʟʜʘʥʥʦʤ ʚ 2003 ʛ. 

ɸʚʩʪʨʠʡʩʢʠʡ ʙʠʦʣʦʛ ɹʝʨʪʘʣʘʥʬʠ ʃ. ʬʦʥ, ʩʯʠʪʘʣ, ʯʪʦ ʩʠʩʪʝʤʘ - ʵʪʦ ʢʦʤʧʣʝʢʩ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩʦ ʩʨʝʜʦʡ. 

ɺ ʠʟʜʘʥʠʠ ʌ. ʀ. ʇʝʨʝʛʫʜʦʚʘ ʠ ʌ. ʇ. ʊʘʨʘʩʝʥʢʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʆʩʥʦʚʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘè, ʛʦʚʦʨʠʪʩʷ 

ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ, ʵʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʥʝʡ, ʢʘʢ ʮʝʣʦʝ ʠ 

ʦʙʦʩʦʙʣʝʥʥʦʝ ʦʪ ʩʨʝʜʳ. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ: çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʉʠʩʪʝʤʥʘʷ ʠʥʞʝʥʝʨʠʷ. ʇʨʦʮʝʩʩʳ ʞʠʟ-

ʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤè ʦʧʠʩʘʥʦ, ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ - ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʟʜʘʥ-

ʥʳʭ, ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʡ ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ) [3].  

ʌʠʣʦʩʦʬʦʤ ɺ.ʅ. ʉʘʛʘʪʦʚʩʢʠʤ ʙʳʣʦ ʩʢʘʟʘʥʦ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ - ʵʪʦ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʚʳʜʝʣʝʥʥʦʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶ ʠʟ ʩʨʝʜʳ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝ-

ʤʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ, ʘ ʖ.ʀ. ʏʝʨʥʷʢ ʛʦʚʦʨʠʣ ʪʦ, ʯʪʦ ʜʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʦʟʥʘʥʠʠ ʩʫʙʲʝʢʪʘ (ʠʩʩʣʝʜʦʚʘʪʝʣʷ, 

ʥʘʙʣʶʜʘʪʝʣʷ) ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʠʞʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʩʠʩʪʝʤʘ - ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʜʠʥʦʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʯʘʩʪʝʡ, ʧʨʠʪʦʤ, ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʚ ʮʝʣʦʤ ʦʪ ʩʠʩʪʝʤʳ, ʘ 

ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʦʪ ʯʘʩʪʝʡ ʵʪʠʭ ʩʚʦʡʩʪʚ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʫʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʦʡ 

ʦʙʲʝʢʪ (ʫʯʨʝʞʜʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʣʶʙʘʷ 

ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʮʝʣʷʤʠ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʝʩʣʠ ʝʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʫʶ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ. ʇʦʟʚʦʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬ-

ʬʝʢʪʠʚʥʦ ʜʦʙʠʪʴʩʷ ʮʝʣʠ, ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʥʷʚ ʠ ʦʮʝʥʠʚ ʟʥʘʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʝʡ, 

ʦʙʲʝʜʠʥʠʚ ʠʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʩʥʦʚʝ. 

ʉʣʦʚʦ ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʩʪʦʣʴ ʞʝ ʯʘʩʪʦ, ʢʘʢ ʠ ʩʣʦʚʦ ʠʥʬʦʨʤʘʮʠʷ. ʎʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ï ʵʪʦ ʝʩʪʴ ʫʧʨʘʚʣʝʥʠʝ, ʦʥ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʣʘʥ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
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ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʧʨʷʤʦʡ ʩʚʷʟʠ. ʊʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʣʛʦʨʠʪʤʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʬʠʣʦʩʦʬʩʢʦʤ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ - ʵʪʦ çɻ ʣʝʤʝʥʪ, ʬʫʥʢʮʠʷ ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ: ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʦʭʨʘʥʝ-

ʥʠʝ ʠʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʞʠʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ, ʮʝʣʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠè. ɸ ʚ ʩʣʦʚʘʨʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʘʚʪʦʨʦʤ ʉ.ʀ. ʆʞʝʛʦʚʳʤ ʩʢʘʟʘʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ - ʵʪʦ çʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠ-

ʝʤ ʢʦʛʦ/ʯʝʛʦ-ʥʠʙʫʜʴ, ʨʫʢʦʚʦʜʩʪʚʦ ʜʝʡʩʪʚʠʷʤʠ ʢʦʛʦ-ʥʠʙʫʜʴè. ɺ ʢʥʠʛʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʄʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʘʚʪʦʨʦʚ ɺ.ʀ. ɹʫʨʢʦʚʘ, ɽ.ɺ. ɻʨʘʮʠʘʥʩʢʦʛʦ, ʉ.ʀ. ɼʟʶʙʢʦ ʠ ɸ.ɺ. ʑʝʧʢʠʥʘ ʩʢʘʟʘʥʦ, ʯʪʦ ʫʧʨʘʚ-

ʣʝʥʠʝ - ʚʦʟʜʝʡʩʪʚʠʝ (ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ) ʥʘ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ (ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ) ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʛʦ ʝʝ ʧʦʚʝʜʝʥʠʷ [1]. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʩʣʦʞʥʦʝ ʮʝʣʦʩʪʥʦʝ 

ʩʠʩʪʝʤʥʦʝ ʷʚʣʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʫʯʝʪ ʚʩʝʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʜʦʙʨʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 

ʀʩʩʣʝʜʫʷ ʫʧʨʘʚʣʝʥʠʝ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʏʉ 

ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʫ ʈʦʩʩʠʠ ʢʘʢ ʩʠʩʪʝʤʫ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʣʝʜʫʝʪ ʚʳʷʚʠʪʴ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ 

ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʫʨʦʚʥʝʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʣʴʢʦ ʧʨʠ ʜʘʥʥʦʤ ʫʩʣʦʚʠʠ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʥʷʪʠʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ ʢʘʢ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ ʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʪʴ ʝʛʦ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʚʳʜʝʣʷʝʤ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ɻʣʘʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʫ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʠ-

ʩʪʝʤʥʳʭ, ʥʦ ʠ ʩʣʫʯʘʡʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʥʘ ʧʨʷʤʫʶ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ ʢʘʢ ʚ ʩʘʤʦʡ ʩʠʩʪʝʤʝ ʥʘʜʟʦʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚʥʝ ʝʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ çʫʞʝ ʥʘ 

ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʩʫʙʲʝʢʪʫ ʈʦʩʩʠʠ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʝʭʘ-

ʥʠʟʤʳ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʩʘʤʦʨʘʟʚʠʪʠʷ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʉʠʥʝʨʛʝʪʠʢʘ ʢʘʢ ʥʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʦʧʨʝʜʝʣʠʣʦʩʴ ʚ 70-ʝ ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ 

ʩʪʦʣʝʪʠʷ. ʉʝʛʦʜʥʷ ʦʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʫʯʝʥʳʤʠ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʫʯʥʦʤ ʤʠʨʝ ʙʳʣʠ ɻ. ʍʘʢʝʥ ʠ ʀ.ʈ. ʇʨʠʛʦʞʠʥ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɻ. ʍʘʢʝʥʘ, çʩʠʥʝʨʛʝʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʯʘʩʪʝʡ, ʧʦʜʩʠʩʪʝʤ ʠʣʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʜʥʠʤ ʩʣʦʚʦʤ, ʜʝʪʘʣʝʡ, ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦ-

ʙʦʡè. ʆʥ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʜʘʞʝ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʭʦʨʦʰʝʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦ-

ʚʝʜʝʥʠʝè [9, ʩ. 19]. ʀ.ʈ. ʇʨʠʛʦʞʠʥ, ʚʳʜʝʣʷʷ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʩʠʥʝʨʛʝʪʠʢʠ ï ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ çʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʧʝʨʝʩʪʨʦʡʢʠ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦ-

ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ, ʩʧʦʥʪʘʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʵʪʠ ʧʨʦʮʝʩ-

ʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʠʩʪʝʤʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʘʚʪʦʥʦʤʥʳ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʩʨʝʜʳ. ʇʨʦʮʝʩʩ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʠ ʩʣʫʯʘʡʥʦʩʪʠ ʠ ʚʩʝʛʜʘ ʩʚʷʟʘʥ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠè [2, 4, 9]. 

ʀʜʝʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʩʣʫʯʘʡʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʩʠʥʝʨʛʝʪʠʢʠ, ʜʝʣʘʶʪ ʝʸ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʢʘʢ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʦʞ-

ʥʳʭ ʩʠʩʪʝʤ, ʢʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ. 

ʀʜʝʷʤ ʩʠʥʝʨʛʝʪʠʢʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ɺ.ʀ. ɸʨʥʦʣʴʜʘ, ʄ.ɺ. ɺʦʣʴʢʝʥʰʪʝʡʥʘ, 

ʖ.ɸ. ɼʘʥʠʣʦʚʘ, ɸ.ɸ. ʉʘʤʘʨʩʢʦʛʦ, ɽ.ʅ. ʂʥʷʟʝʚʦʡ, ʉ.ʇ. ʂʫʨʜʶʤʦʚʘ, ʖ.ɺ. ʐʘʨʦʥʠʥʘ, ɼ.ʉ. ʏʝʨʥʷʚʩʢʦʛʦ ʠ ʜʨʫ-

ʛʠʭ. 

ʉʣʦʚʦ çʩʠʥʝʨʛʝʪʠʢʘè ʦʟʥʘʯʘʝʪ çʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝè, ʧʦʜʯʝʨʢʠʚʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʯʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʫʶʩʷ ʚ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ. ʉʠʥʝʨʛʝʪʠʢʘ ʠʩʩʣʝʜʫʝʪ ç̫ ʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʪʦʯʢʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʟʘ ʧʦʨʦʛʦʤ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠè [2, 

ʩ. 7]. ʉʠʥʝʨʛʝʪʠʢʘ ʚ ʥʘʠʙʦʣʝʝ ʫʧʨʦʱʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʠʟʣʦʞʝʥʥʦʤ ʢʘʢ ʪʝʦʨʠʷ, ʠʟʫʯʘʶʱʘʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʜʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʢʦʦʧʝʨʘʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʩʪʨʫʢʪʫʨ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. çʇʨʝʜʤʝʪʦʤ ʩʠʥʝʨʛʝʪʠʢʠ ʷʚʣʷʪʁ-

ʩʷ ʤʝʭʘʥʠʟʤʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʝʸ ʠ ʥʘʟʳʚʘʶʪ ʪʝʦʨʠʝʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠè [7, ʩ. 9]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʠʥʝʨʛʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʦʛʦ ʦʨʛʘʥʘ, ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, 

ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʫʢʪʠʚʥʳʤ. 
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ɸʥʘʣʠʟ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ-ʩʠʥʝʨʛʠʩʪʦʚ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʦʚʦʝ ʤʝʞʜʠʩʮʠʧʣʠ-

ʥʘʨʥʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʩʠʥʝʨʛʝʪʠʢʘ ï ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʚʝʨʭʩʣʦʞʥʳʭ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʰʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʮʠʫʤʘ. 

ʉʝʛʦʜʥʷ çʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜè ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʯʥʳʭ ʜʠʩ-

ʮʠʧʣʠʥʘʭ (ɺ.ʀ. ɸʥʜʨʝʝʚ, ʀ.ɹ. ʉʝʥʥʦʚʩʢʠʡ, ʅ.ʄ. ʊʘʣʘʥʯʫʢ, ʇ.ʀ. ʊʨʝʪʴʷʢʦʚ ʠ ʜʨʫʛʠʝ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʝʜʘʛʦʛʠ-

ʢʝ (ʉ.ɻ. ʉʝʨʠʢʦʚ, ɽ.ʅ. ʉʪʝʧʘʥʦʚ, ɺ.ɺ. ʄʘʪʢʠʥ, ʊ.ʄ. ɾʠʜʢʠʭ, ɽ.ɽ. ʏʝʧʫʨʥʳʭ ʠ ʜʨʫʛʠʝ). 

ʏʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʥʘʜʟʦʨʥʦʛʦ ʦʨʛʘʥʘ, ʥʘʤ ʩʣʝʜʫʝʪ ʩ ʧʦʟʠʮʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʩʠʥʝʨʛʝʪʠʢʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʢʘʢ ʦʪʢʨʳʪʫʶ, 

ʥʝʣʠʥʝʡʥʫʶ ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ ʩʠʩʪʝʤʫ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʠʜʝʪ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠ-

ʝʡ (ʟʥʘʥʠʷʤʠ) ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʦʜʥʘʜʟʦʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʜʦʙʨʦʚʦʣʴʮʘʤʠ ʠ ʚʦ-

ʣʦʥʪʝʨʘʤʠ (ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ), ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʜʦʙʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʷʚʣʷʶʪʩʷ 

ʥʦʚʳʝ ʤʝʪʦʜʳ, ʮʝʣʠ ʠ ʩʨʝʜʩʪʚʘ ʥʘʜʟʦʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʘʜʟʦʨ-

ʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺʦʟʥʠʢʘʝʪ ʥʝʣʠʥʝʡʥʦʩʪʴ ʢʘʢ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʘ. ʈʝʟʫʣʴ-

ʪʘʪ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʪʣʠʯʝʥ ʦʪ ʟʘʤʳʩʣʦʚ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. 
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ʈɸʉʏɽʊ ʂʆʕʌʌʀʎɽʅʊɸ ʈɸʅɻʆɺʆʁ ʂʆʈʈɽʃʗʎʀʀ ʉʇʀʈʄɽʅɸ 

ʄɽɾɼʋ ʂʆʃʀʏɽʉʊɺʆʄ ʇʆɾɸʈʆɺ ʀ ʇʈʀʏʀʅʆʁ 

 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʞʘʨʦʚ ʚ 2001-2018 ʛʦʜʘʭ ʠ 

ʫʩʣʦʚʥʳʤ ʥʦʤʝʨʦʤ ʧʨʠʯʠʥʳ ʜʘʣ ʚʝʣʠʯʠʥʳ ʧʦ ʤʦʜʫʣʶ ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 0,146. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜ ʦʙ ʦʪ-

ʩʫʪʩʪʚʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʦʪ ʧʨʠʯʠʥʳ. ʉ ʚʝʨʦʷʪʥʦʩʪʴ 0,99 ʜʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦ-

ʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʞʘʨʦʚ ʠ ʫʩʣʦʚʥʳʤ ʥʦʤʝʨʦʤ ʧʨʠʯʠʥʳ ʨʘʚʝʥ ʥʫʣʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝ-

ʜʝʨʘʮʠʷ. 
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I.  A. Kaibichev 

 

CALCULATION  RANK CORRELATION SPIRMEN  COEFFICIENT  

BETWEEN AMOUNT FIRE A ND REASON 

 

Calculation of Spearman rank correlation coefficient between the number of fires in 2001-2018 and the condi-

tional cause number gave values modulo not exceeding 0.146. This confirms the conclusion that there is no dependence 

of the number of fires on the cause. With a probability of 0.99 it is proved that the Spearman rank correlation coefficient 

between the number of fires and the conditional cause number is zero. 

Keywords: number of fires, causes of fires, correlation coefficient, Russian Federation. 

 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʯʠʥʳ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟ-

ʤʦʞʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ. ʀʩʧʦʣʴʟʫʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 2001-2018 ʛʦʜʦʚ [1-14]. ɺʳʯʠʩʣʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ [15] ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʞʘʨʦʚ ʠ ʥʦʤʝʨʦʤ ʧʨʠʯʠʥʳ. ʂʦʵʬʬʠ-

ʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [15]:    
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ʛʜʝ id  ï ʨʘʟʥʦʩʪʴ ʨʘʥʛʦʚ ʜʣʷ ʢʘʞʜʦʡ i-ʪʦʡ ʧʘʨʳ ʠʟ n ʥʘʙʣʶʜʝʥʠʡ. 

ɽʩʣʠ ʚ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʘʭ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ ʍ ʠ Y ʚʩʪʨʝʯʘʶʪʩʷ ʯʣʝʥʳ ʨʷʜʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʨʘʥʛʦʚʳʤʠ 

ʯʠʩʣʘʤʠ, ʪʦ ʬʦʨʤʫʣʘ (1) ʠʟʤʝʥʷʝʪʩʷ [1]: 
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ɿʜʝʩʴ k ï ʯʠʩʣʦ ʛʨʫʧʧ ʚ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʫ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʨʘʥʛʦʚʳʤʠ ʯʠʩʣʘʤʠ, jt  - ʯʠʩʣʦ ʯʣʝʥʦʚ ʚ ʢʘʞʜʦʡ ʠʟ 

k ʛʨʫʧʧ. 

ʇʨʠʯʠʥʘ ʧʦʞʘʨʦʚ ʫ ʥʘʩ ʠʟʥʘʯʘʣʴʥʦ ʚʳʨʘʞʝʥʘ ʚ ʰʢʘʣʝ ʥʘʠʤʝʥʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʥʛʘ ʵʪʦʡ ʧʝʨʝʤʝʥ-

ʥʦʡ ʠʩʧʦʣʴʟʫʝʤ ʫʩʣʦʚʥʳʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʷʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʈʘʥʛ 1 

ʧʨʠʩʚʦʠʤ ʥʘʠʤʝʥʴʰʝʤʫ ʟʥʘʯʝʥʠʶ, ʜʘʣʝʝ ʥʫʤʝʨʫʝʤ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʯʠʩʣʘ ʧʦʞʘʨʦʚ (ʊʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ 2018 ʛʦʜʘ 

 

ʇʨʠʯʠʥʘ ʈʘʥʛ r1 ʂʦʣ-ʚʦ ʧʦʞʘʨʦʚ ʈʘʥʛ r2 d = r1-r2 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʞʦʛ 1 13625 12 -11 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

2 564 6 -4 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢ-

ʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

3 41763 15 -12 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ 

4 922 7 -3 

ʚʟʨʳʚ 5 72 1 4 

ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 6 513 5 1 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ 7 21934 13 -6 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦ-

ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ 

8 446 3 5 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʪʦʚʳʭ ʛʘʟʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ 

9 87 2 7 

ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʶ ʩ ʦʛʥʝʤ 10 37195 14 -4 

ʰʘʣʦʩʪʴ ʜʝʪʝʡ ʩ ʦʛʥʝʤ 11 1803 9 2 

ʛʨʦʟʦʚʦʡ ʨʘʟʨʷʜ 12 480 4 8 

ʥʝʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʨʠʯʠʥʘ 13 1555 8 5 

ʧʨʦʯʘʷ ʧʨʠʯʠʥʘ 14 1958 10 4 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

15 9027 11 4 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ 0,004 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦ ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʨʘʚʥʦ 0,146 

(ʊʘʙʣ. 2). ʇʦʵʪʦʤʫ ʩʚʷʟʠ ʤʝʞʜʫ ʯʠʩʣʦʤ ʧʦʞʘʨʦʚ ʠ ʫʩʣʦʚʥʳʤ ʥʦʤʝʨʦʤ ʧʨʠʯʠʥʳ ʥʝʪ. 

 

ʊʘʙʣʠʮʘ 2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʨʠʤʝʥʘ ʜʣʷ 2001-2018 ʛʦʜʦʚ 

 

ɻʦʜ 2001 2002 2003 2004 2005 2006 2007 2008 2009 

s
R  0,057 -0,014 0,011 0,046 0,050 0,050 0,057 0,057 0,096 

ɻʦʜ 2010 2011 2012 2013 2014 2015 2016 2017 2018 

s
R  0,096 0,132 0,146 0,136 0,146 0,114 0,104 -0,004 0,004 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʨʷʜʦʢ ʧʝʨʝʯʠʩʣʝʥʠʷ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʫʤʝʨʘʮʠʷ) ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʙʦʨ-

ʥʠʢʘʤʠ 2001-2011 ʛʦʜʦʚ [1-7]. ɺ ʧʦʩʣʝʜʫʶʱʝʤ [8-14] ʧʦʨʷʜʦʢ ʧʝʨʝʯʠʩʣʝʥʠʷ ʧʨʠʯʠʥ ʙʳʣ ʠʟʤʝʥʝʥ, ʘ ʪʘʢʞʝ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʥʦʚʳʝ (ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ). 

ɼʣʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʦʨʷʜʢʘ ʧʝʨʝʯʠʩʣʝʥʠʷ ʧʨʠʯʠʥ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ [1-7]. 

ʇʨʦʚʝʨʠʤ ʛʠʧʦʪʝʟʫ ʦ ʟʥʘʯʠʤʦʩʪʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ 

ʯʠʩʣʦʤ ʧʦʞʘʨʦʚ ʠ ʫʩʣʦʚʥʳʤ ʥʦʤʝʨʦʤ ʧʨʠʯʠʥʳ. ɻʠʧʦʪʝʟʘ ʅ0 ï ʩʚʷʟʠ ʥʝʪ (
s

R = 0).  ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1 

ï ʩʚʷʟʴ ʝʩʪʴ (
s

R  Í 0). 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʧʨʠ ʤʘʣʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ (n Ò 30) ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʝʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (ʊʘʙ. 2) ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ (n)RŬ , ʚʟʷʪʳʤʠ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ 

[15] ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ Ŭ ʠ ʯʠʩʣʘ ʧʘʨ ʥʘʙʣʶʜʝʥʠʡ n. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʳʙʠʨʘʝʤ ʫʨʦʚʝʥʴ ʟʥʘʯʠ-

ʤʦʩʪʠ Ŭ = 0,01. ʊʦʛʜʘ (15)R0,01  = 0,654. ʕʤʧʠʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ 

(ʊʘʙ. 2) ʧʦʧʘʜʘʶʪ ʚ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (15)RR 0,01S ¢ . ʇʦʵʪʦʤʫ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99 ʜʣʷ ʛʦʜʦʚ 

2001-2018 ʩʧʨʘʚʝʜʣʠʚʘ ʛʠʧʦʪʝʟʘ ʅ0. 

ʊʝʤ ʩʘʤʳʤ, ʦʧʨʦʚʝʨʛʥʫʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʩ ʠʭ ʧʨʠʯʠʥʦʡ. ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʡ ʩʚʷʟʠ. 
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SMOKE FORMATION IN DIFFERENT TYPES OF FIRE  

 

Different types of fires and features of smoke formation and toxic combustion products are described. On the ex-

ample of  Sibay career (Republic of Bashkortostan) the danger of smoke is analyzed. 

Keywords: fire, smoke, corruption. 

 

 

ʇʦʞʘʨʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʩʧʳʭʠʚʘʶʪ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʠ ʝʞʝʛʦʜʥʦ ʦʪ ʧʦʞʘʨʦʚ ʧʦʛʠʙʘʝʪ ʤʥʦ-

ʞʝʩʪʚʦ ʯʝʣʦʚʝʢ (ʨʠʩ. 1).  

 

 
 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʟʘ 2003-2017 ʛʛ. 

 

 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʚ ʧʝʨʠʦʜ ʩ 2003 

ʧʦ 2017 ʫʤʝʥʴʰʠʣʦʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʜʳʤ.  

ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦ ʠ ʦʙʨʘʟʫʝʪʩʷ ʜʳʤ. ɻʦʨʝʥʠʝ ʨʝʟʢʦ ʤʝʥʷʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʟ-

ʜʫʭʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʦ ʚʳʜʝʣʷʶʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ 

ʚʦʜʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʠʩʣʦʨʦʜʘ, ʪʦ ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚʳʜʝʣʷʶʪʩʷ: ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʩʧʠʨʪʳ, 

                                                 
14É ʂʘʤʘʝʚʘ ʕ. ɼ., ʅʘʩʳʨʦʚʘ ʕ. ʉ., 2019 
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ʢʝʪʦʥʳ, ʘʣʴʜʝʛʠʜʳ ʠ ʧʨʦʯʝʝ. ɺʜʦʙʘʚʦʢ ʧʨʦʜʫʢʪʳ ʥʝʧʦʣʥʦʛʦ ʛʦʨʝʥʠʷ ʩʘʤʠ ʩʧʦʩʦʙʥʳ ʛʦʨʝʪʴ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩ 

ʚʦʟʜʫʭʦʤ ʚʟʨʳʚʯʘʪʳʝ ʩʤʝʩʠ. 

ɼʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʢʠʭ ʥʝʩʛʦʨʝʚʰʠʭ ʯʘʩʪʠʮ ʚ ʨʘʟʥʳʭ 

ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ɺʝʣʠʯʠʥʘ ʪʘʢʠʭ ʯʘʩʪʠʮ ʤʝʥʝʝ 0,1 ʤʢʤ. ɼʳʤ ʘʙʩʦʨʙʠʨʫʝʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʳ 

ʛʘʟʦʚ ʠ ʞʠʜʢʦʩʪʝʡ ï ʠʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʦʥ ʫʭʫʜʰʘʝʪ ʚʠʜʠʤʦʩʪʴ ʠ ʠʤʝʝʪ ʫʜʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʆʙʱʠʡ ʩʦʩʪʘʚ 

ʜʳʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʠ ʪʠʧʦʤ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. ʆʥ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʙʦʣʴʰʦʡ ʩʪʦʡʢʦʩʪʠ, ʯʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʯʘʩʪʥʠʮʳ ʜʳʤʘ ʠʤʝʶʪ ʥʘ ʩʝʙʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʚʦʡ-

ʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʜʳʤʘ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʟʘʜʳʤʣʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʏʝʤ ʦʥʘ ʙʦʣʴʰʝ, ʪʝʤ ʪʦʢʩʠʯʥʝʝ ʜʳ-

ʤʦʚʳʝ ʛʘʟʳ. 

ɼʳʤ ʦʪ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝ-

ʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʳʤʦʚʦʡ ʘʵʨʦʟʦʣʴ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʘʪʤʦ-

ʩʬʝʨʥʦʡ ʚʣʘʛʦʡ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʢʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ ð ʜʦʞʜʠ, ʪʫʤʘʥʳ. 

ʉʝʡʯʘʩ ʚʝʟʜʝ, ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ ʚ ʙʳʪʫ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 175 ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʣʠʤʝʨʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʠ ʠʭ ʛʦʨʝʥʠʠ ʥʘ ʜʳʤ ʦʩʝʜʘʶʪ ʪʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ ʤʦʥʦʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʜʠʦʢʩʠʜʳ ʘʟʦʪʘ ʠ ʩʝʨʳ, ʭʣʦʨʠʩʪʳʡ ʠ 

ʮʠʘʥʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʨʘʟʣʠʯʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʨʷʜ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʃʝʩʥʳʝ ʧʦʞʘʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʷʚʣʝʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʙʦʣʴʰʠʤ ʚʳʙʨʦʩʦʤ 

ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʠʩʠ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. ʊʘʢʞʝ ʚ  ʧʨʦʜʫʢʪʘʭ ʛʦʨʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʜʝʨʞʘʪʩʷ 

ʮʠʘʥʦ-, ʭʣʦʨʦ- ʠ ʬʪʦʨʦ-ʚʦʜʦʨʦʜ, ʘʢʨʦʣʝʠʥ, ʘʮʝʪʦʥ, ʘʤʤʠʘʢ, ʬʦʨʤʘʣʴʜʝʛʠʜʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʜʨʫʛʠʝ ʚʝ-

ʱʝʩʪʚʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʜʳʤ ʦʩʝʜʘʶʪ ʦʢʩʠʜʳ ʘʟʦʪʘ, ʩʝʨʳ, ʫʛʣʝʨʦʜʘ, ʘ ʪʘʢʞʝ 

ʤʥʦʛʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ï ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʘʮʝʪʦʥ. ʂʨʦʤʝ ʥʠʭ, ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ ʥʝʬʪʠ ʠ ʝʝ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ 

ʩʪʠʨʦʣ, ʘʥʪʨʘʮʝʥ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʠ ʧʦʞʘʨʘʭ ʚ ʢʘʨʴʝʨʘʭ ʩʨʝʜʠ ʚʳʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʧʨʝʦʙʣʘʜʘʶʪ ʜʠʦʢʩʠʜ ʩʝʨʳ ʠ ʩʝʨʦʚʦʜʦʨʦʜ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʛʣʫʙʦʢʠʭ ʚ ʤʠʨʝ ʢʘʨʴʝʨʦʚ. ɻʣʫʙʠʥʘ ʉʠʙʘʡʩʢʦʛʦ ʢʘʨʴʝ-

ʨʘ ï ʙʦʣʝʝ 500 ʤ, ʘ ʜʠʘʤʝʪʨï 2 ʢʤ. ɺ ʢʘʨʴʝʨʝ ʜʦʙʳʚʘʶʪ ʤʝʜʥʦ-ʮʠʥʢʦʚʳʡ ʠ ʤʝʜʥʦ-ʩʝʨʥʳʡ ʢʦʣʯʝʜʘʥ.  

ɺ ʥʦʷʙʨʝ 2018 ʛ. ʚ ʉʠʙʘʡʩʢʦʤ ʢʘʨʴʝʨʝ ʥʘʯʘʣʦʩʴ ʪʣʝʥʠʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʫʩʪʦʛʦ ʜʳʤʘ. 

ɺ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʚʦʢʨʫʛ ʢʘʨʴʝʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʧʦ ʏʉ [1] ʧʨʦʚʦʜʠʣ 

ʟʘʤʝʨ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʠ ʩʝʨʦʚʦʜʦʨʦʜʘ (ʨʠʩ. 2).  

ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʧʨʦʭʦʜʠʣʦ ʧʦ 

ʜʥʷʤ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, 21 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʚ ʪʦʯʢʝ ʟʘʤʝʨʘ ˉ 1 (ʨʠ-

ʩʫʥʦʢ 2) ʚ 10 ʫʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 3,35 ʤʛ/ʤ
3
; ʚ 12.00 - 

9,5 ʤʛ/ʤ
3
; ʚ 14.00 - 18,8 ʤʛ/ʤ

3
; ʚ 16.00 - 1,95 ʤʛ/ʤ

3
. ɼʘʣʝʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʝ (0,5 ʤʛ/ʤ
3
).  ɺ ʵʪʦʪ ʜʝʥʴ ʧʦ ʧʦʢʘ-

ʟʘʪʝʣʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʜʝʢʩʘ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟʤʝʥʷʣʩʷ ʦʪ 

ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʜʦ ʧʦʚʳʰʝʥʥʦʛʦ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ 

ʙʦʣʝʝ ʯʝʤ ʚ 30 ʨʘʟ ʥʘʙʣʶʜʘʣʦʩʴ ʤʝʥʝʝ ʚʦʩʴʤʠ ʯʘʩʦʚ, ʪʦ ʧʦ 

ɻʆʉʊ ʈ 14.03-2005 ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ.  

ʉʣʝʜʫʝʪ, ʦʪʤʝʪʠʪʴ ʯʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʚʣʠʷʣʠ ʥʘ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʜʳʤʘ ʦʪ ʉʠʙʘʡʩʢʦʛʦ ʢʘʨʴʝʨʘ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤʠ ʚʝʪʨʘ ʷʚʣʷʶʪʩʷ ʶʞʥʳʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʡ, ʧʝʨʝʥʦʩʷʱʠʝ 

ʜʳʤ ʚ ʩʪʦʨʦʥʫ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ. ʅʘʧʨʠʤʝʨ, 21 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʚ 

12.00 ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʶʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ  

1-2 ʤ/ʩ.  

 

 
 

ʈʠʩ. 2. ʊʦʯʢʠ  ʟʘʤʝʨʘ 

 

ɺ ʷʥʚʘʨʝ 2019 ʛʦʜʘ ʦʪʤʝʯʝʥʦ ʥʝ ʧʦʩʪʦʷʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ: ʯʝʨʝʟ ʜʝʥʴ ʠ ʥʝ ʚʦ ʚʩʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦ-

ʤʝʞʫʪʢʠ ʟʘʤʝʨʘ. ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʩ 7 ʧʦ 12 ʬʝʚʨʘʣʷ 2019 ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʜʠʦʢʩʠʜʫ ʩʝʨʳ ʥʘʙʣʶʜʘʣʘʩʴ ʚʩʝ 

ʵʪʠ ʜʥʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʟʘ ʚʳʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 10 ʬʝʚʨʘʣʷ ʚ 

18.00 ʚ ʪʦʯʢʝ ʟʘʤʝʨʘ ˉ 1 - 11,6 ʤʛ/ ʤ
3
.  

ʊʣʝʥʠʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʧʨʦʜʦʣʞʘʣʦʩʴ ʙʦʣʝʝ 4 ʤʝʩʷʮʝʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʟʘʤʝʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢ-

ʩʠʜʘ ʩʝʨʳ ʠ ʩʝʨʦʚʦʜʦʨʦʜʘ. ʇʦʩʣʝ ʟʘʪʦʧʣʝʥʠʷ ʰʘʭʪ ʉʠʙʘʡʩʢʦʛʦ ʢʘʨʴʝʨʘ ʚʦʜʦʡ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʥʝ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʦ. ʅʘ ʧʨʠʤʝʨʝ ʪʣʝʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʉʠʙʘʡʩʢʦʤ ʢʘʨʴʝʨʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʥʜʦʛʝʥʥʳʝ ʧʦʞʘʨʳ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʥʝʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ʠ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʞʠʪʝʣʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʟʦʥʝ ʟʘʜʳʤʣʝʥʠʷ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1.  ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʉʠʙʘʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://gkchs.bashkortostan.ru/presscenter/news/206569/  
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E. V. Karasev, N. A. Taratanov 

 

THE CONSEQUENCES OF DEVIATIONS FROM THE METHODOLOGY FOR DETERMINING  

THE SITE OF THE INITIAL OCCURRENCE OF COMBUSTION  

 

The methodology of the judicial fire-technical expertise defines the basic principles and procedure for deter-

mining the circumstances of fires. The consequences of deviations from the methods of reconstruction of the process of 

fire occurrence and development can lead to erroneous legal assessment of the fire event, infringement of the rights of 

victims of the fire due to the erroneous recognition of the latter by the defendants and, as a General consequence, to a 

decrease in the level of confidence in the judicial and Executive authorities. 

Keywords: methodology of judicial fire-technical expertise, reconstruction of the process of occurrence and 

development of fire, investigation of fire in the car 

 

 

ʕʢʩʧʝʨʪʠʟʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʥʷʪʠʝ çɻ ʢʩʧʝʨʪʠ-

ʟʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʥʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʧʦʣʫʯʘʶʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

- ʵʢʩʧʝʨʪʥʳʭ ʤʝʪʦʜʠʢ. 

ʕʢʩʧʝʨʪʥʘʷ ʤʝʪʦʜʠʢʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʧʨʝʜʧʠʩʘʥʠʡ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʉʫʜʝʙʥʳʝ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʠʟʳ (ʉʇʊʕ) ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʜʝʣʘʤ ʦ ʧʦʞʘʨʘʭ, ʚʟʨʳʚʘʭ 

(ʚʩʧʳʰʢʘʭ) ʧʘʨʦ-, ʛʘʟʦ- ʠ ʧʳʣʝʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʧʦ ʜʝʣʘʤ ʦ ʥʘʨʫʰʝʥʠʷʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʙʱʠʝ ʠʣʠ ʯʘʩʪʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʠʢʠ. 

ɺ 2013 ʛʦʜʫ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ 

(ʀ.ɼ. ʏʝʰʢʦ, ɸ.ʆ. ɸʥʪʦʥʦʚ, ʉ.ɸ. ʂʦʥʜʨʘʪʴʝʚ) ʠ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʏʉ ʈʦʩʩʠʠ 

(ʉ.ʇ. ɺʦʨʦʥʦʚ, ɸ.ɺ. ʇʦʧʦʚ) ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʜʦʢʫʤʝʥʪ çʄʝʪʦʜʦʣʦʛʠʷ ʩʫʜʝʙʥʦʡ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨ-

ʪʠʟʳ: ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳè [1]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʫ-

ʜʝʙʥʘʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 31 ʤʘʷ 2001 ʛ. 

ˉ 73-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦ ʝʜʠʥʦʤ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʵʢʩʧʝʨʪʥʦʡ ʧʨʘʢʪʠʢʝ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʵʢʩʧʝʨʪʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʧʦʜʨʘʟʜʝʣʝʥʠʡ) 

ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʪʦʚ. ʅʘʨʷʜʫ ʩ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʩʧʝʨʪʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʥʳʝ 

ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʠʢʠ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʦʤ ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ï ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʦʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ (ʩʧʝ-

ʮʠʘʣʠʟʘʮʠʠ) ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʩʧʝʨʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺʘʞʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʧʦʞʘʨʘ ʦʯʝʚʠʜʥʘ ʥʝ ʪʦʣʴ-

ʢʦ ʜʣʷ ʵʢʩʧʝʨʪʘ, ʥʦ ʠ ʜʣʷ ʜʦʟʥʘʚʘʪʝʣʷ ɻʇʅ ʌʇʉ, ʪ.ʢ. ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ ʦʙʱʠʤ ʩʪʨʝʤʣʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʲʝʢ-

ʪʠʚʥʦʡ ʠʩʪʠʥʳ ʧʦ ʜʝʣʫ ʦ ʧʦʞʘʨʝ. 

  

                                                 
15É ʂʘʨʘʩʝʚ ɽ. ɺ., ʊʘʨʘʪʘʥʦʚ ʅ. ɸ., 2019 
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ʇʦʩʣʝʜʩʪʚʠʷ ʦʪʩʪʫʧʣʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʦʪ ʤʝʪʦʜʠʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʦʞʘʨʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʩʦʙʳʪʠʷ ʧʦʞʘʨʘ, ʫʱʝʤʣʝʥʠʶ ʧʨʘʚ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ 

ʧʦʞʘʨʘ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʦʪʚʝʪʯʠʢʘʤʠ ʠ, ʢʘʢ ʦʙʱʝʝ ʩʣʝʜʩʪʚʠʝ, ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʦʚʝ-

ʨʠʷ ʢ ʩʫʜʝʙʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʥʝʢʦʪʦʨʳʤʠ ʧʨʠʤʝʨʘʤʠ ʠʟ ʵʢʩʧʝʨʪʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ.  

ɺ ʜʝʢʘʙʨʝ 2018 ʛʦʜʘ ʚ ʘʢʘʜʝʤʠʶ ʧʦʩʪʫʧʠʣʦ ʦʙʨʘʱʝʥʠʝ ʛʨʘʞʜʘʥʠʥʘ ʩ ʧʨʦʩʴʙʦʡ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʛʦʨʝʚʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ çMersedes-Benz VitoTourer 119 BlueTECè ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤ ʧʦʣʛʦʜʘ ʨʘʥʝʝ ʚ ʦʜʥʦʤ ʠʟ 

ʩʪʦʣʠʯʥʳʭ ʘʚʪʦʩʘʣʦʥʦʚ ʢʦʤʧʘʥʠʠ çʄʝʨʩʝʜʝʩ ɹʝʥʮ - ʈʫʩè ʠ ʧʨʦʰʝʜʰʝʛʦ ʪʘʤ ʞʝ ʧʣʘʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʧʠʡ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʝʨʢʠ ʧʦ ʬʘʢʪʫ ʧʦʞʘʨʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʟʦʥʘ ʥʘʠʙʦʣʴʰʠʭ ʪʝʨ-

ʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘʭʦʜʠʣʘʩʴ ʚ ʤʦʪʦʨʥʦʤ ʦʪʩʝʢʝ, ʙʣʠʞʝ ʢ ʣʝʚʦʤʫ ʢʨʳʣʫ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʨʘʩʰʠ-

ʨʠʪʝʣʴʥʳʝ ʙʘʯʢʠ, ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʩʘʣʦʥʘ, ʧʨʝʜʧʫʩʢʦʚʦʛʦ ʧʨʦʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ ʠ ʜʨ. ʵʣʝʤʝʥʪʳ (ʨʠʩ. 1, 2). ʇʦ-

ʞʘʨ ʥʝ ʦʭʚʘʪʠʣ ʚʝʩʴ ʘʚʪʦʤʦʙʠʣʴ, ʪ.ʢ. ʚʣʘʜʝʣʝʮ, ʫʚʠʜʝʚ ʜʳʤ ʠʟ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ, ʚʢʣʶʯʠʣ ʥʝʫʙʨʘʥʥʫʶ ʧʦʩʣʝ 

ʧʦʤʳʚʢʠ ʘʚʪʦʤʦʡʢʫ ʠ ʣʠʢʚʠʜʠʨʦʚʘʣ ʛʦʨʝʥʠʝ. 

 

  
 

ʈʠʩ. 1. ɺʠʜ ʣʝʚʦʡ ʯʘʩʪʠ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ ʘʚʪʦʤʦʙʠʣʷ 

çMersedes-Benz VitoTourer 119 BlueTECè  

ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʛʦʨʝʚʰʝʤʫ 

 

ʈʠʩ. 2. ɺʠʜ ʣʝʚʦʡ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʷ çMersedes-Benz 

VitoTourer 119 BlueTECè ʧʦʩʣʝ ʧʦʞʘʨʘ.  

ʋ ʣʝʚʦʛʦ ʧʝʨʝʜʥʝʛʦ ʢʦʣʝʩʘ ʬʨʘʛʤʝʥʪʳ ʧʦʞʘʨʥʦʛʦ 

ʤʫʩʦʨʘ ʩʦʙʨʘʥʥʦʛʦ ʧʦʜ ʘʚʪʦʤʦʙʠʣʝʤ 

 

 

ɼʦʟʥʘʚʘʪʝʣʴ, ʧʨʦʚʦʜʠʚʰʠʡ ʧʨʦʚʝʨʢʫ ʧʦ ʬʘʢʪʫ ʧʦʞʘʨʘ, ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʦʙ ʦʪʢʘʟʝ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʫʛʦ-

ʣʦʚʥʦʛʦ ʜʝʣʘ ʪʘʢ ʠ ʫʢʘʟʘʣ: çéɸʥʘʣʠʟʠʨʫʷ ʧʨʦʪʦʢʦʣ ʦʩʤʦʪʨʘ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʭʘʨʘʢʪʝʨ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʘʚʪʦʤʦʙʠʣʷ, ʩʣʝʜʫʝʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʯʘʛ ʧʦʞʘʨʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʝʨʝʜʥʝʡ 

ʣʝʚʦʡ ʬʘʨʳ ʚʚʠʜʫ ʥʘʠʙʦʣʴʰʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʩʣʝʚʘ. ɸʥʘʣʠʟʠʨʫʷ ʩʦ-

ʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʙʲʷʩʥʝʥʠʷ ʦʯʝʚʠʜʮʝʚ, ʧʨʦʪʦʢʦʣ ʦʩʤʦʪʨʘ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ, 

ʩʣʝʜʫʝʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʧʦʩʣʫʞʠʣ ʘʚʘʨʠʡʥʳʡ, ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷè.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʦʚʳʡ, ʧʨʦʰʝʜʰʠʡ ʦʬʠʮʠʘʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴ ʧʨʝʤʠʫʤ 

ʩʝʛʤʝʥʪʘ ʩʛʦʨʝʣ ʦʪ ʩʚʦʝʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʯʝʤ, ʢʦʥʢʨʝʪʥʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ ʘʚʘʨʠʡʥʳʡ ʨʝ-

ʞʠʤ ʝʛʦ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥ ʥʝ ʙʳʣ. ʇʦʩʪʨʘʜʘʚʰʝʤʫ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʢʦʤʧʝʥʩʘʮʠʡ ʫʱʝʨʙʘ ʚ 

ʜʦʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ ʢ ʦʬʠʮʠʘʣʴʥʦʤʫ ʜʠʣʝʨʫ, ʫ ʢʦʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʴ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ. 

ʂʦʤʧʘʥʠʷ çʄʝʨʩʝʜʝʩ ɹʝʥʮ - ʈʫʩè (ʢʦʥʢʨʝʪʥʦʛʦ ʜʠʣʝʨʘ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʧʨʦʩʠʣʦ ʥʝ ʫʢʘʟʳʚʘʪʴ) 

ʚʳʨʘʟʠʣʘ ʛʦʪʦʚʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʥʝʩʝʥʥʳʡ ʫʱʝʨʙ ʥʦʚʳʤ, ʪʦʯʥʦ ʪʘʢʠʤ ʞʝ ʘʚʪʦʤʦʙʠʣʝʤ ʠʣʠ ʜʝʥʴʛʘʤʠ, ʥʦ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʪʦʯʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʧʦʞʘʨʘ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʨʦʩʯʝʪʘʤʠ ʚ 
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çMersedes-Benz VitoTourer 119 BlueTECè. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʙʳʣ ʢʨʘʡʥʝ ʦʙʝʩʧʦʢʦʝʥ ʚʦʟʤʦʞʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ, 

ʤʦʛʫʱʝʡ ʧʨʠʚʝʩʪʠ ʢ ʦʪʟʳʚʫ ʧʘʨʪʠʠ ʧʨʦʜʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʂʦʤʧʘʥʠʷ ʧʨʝʜʣʦʞʠʣʘ ʩʚʦʠʭ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʦʚ ʠ ʠʥʞʝʥʝʨʦʚ çʄʝʨʩʝʜʝʩ ɹʝʥʮ - ʈʫʩè, ʚʣʘ-

ʜʝʣʝʮ ʞʝ ʘʚʪʦʤʦʙʠʣʷ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʦʙʨʘʪʠʣʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ ʥʘʰʫ ʘʢʘʜʝʤʠʶ. 

ʂʦʤʧʘʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʠʚ ʭʦʜʘʪʘʡʩʪʚʘ ʵʢʩʧʝʨʪʦʚ, ʧʨʝʜʩʪʘʚʠʣʘ ʜʣʷ ʦʩʤʦʪʨʘ ʠʜʝʥʪʠʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʜʣʷ 

ʨʘʟʙʦʨʢʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʧʦʞʘʨʘ. ɸʚʪʦʤʦʙʠʣʠ ʙʳʣʠ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʨʷʜʦʤ ʥʘ ʧʦʜʲʝʤʥʠʢʠ ʚ ʨʝʤʦʥʪʥʦʤ ʮʝʭʝ (ʨʠʩ. 4). 

ʆʙʱʠʤ ʦʩʤʦʪʨʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʝʩʪʦ ʥʘʠʙʦʣʴʰʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ. ʆʧʣʘʚʣʝʥʠʝ ʧʣʘʩʪʠʢʦʚʳʭ ʜʝʪʘʣʝʡ ʩʘʣʦʥʘ ʠ ʝʛʦ ʟʘʢʦʧʯʝʥʠʝ, ʨʘʚ-

ʥʦ ʢʘʢ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʣʦʙʦʚʦʛʦ ʩʪʝʢʣʘ ʥʦʩʠʣʦ ʚʪʦʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 5). ɿʜʝʩʴ ʣʠ ʚʦʟʥʠʢʣʦ ʛʦʨʝʥʠʝ?  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3. ɺʠʜ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ ʘʚʪʦʤʦʙʠʣʷ 

çMersedes-Benz VitoTourer 119 BlueTECè  

ʧʦʩʣʝ ʧʦʞʘʨʘ 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4. ʉʛʦʨʝʚʰʠʡ  

ʠ ʠʜʝʥʪʠʯʥʳʡ ʘʚʪʦʤʦʙʠʣʠ 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5. ɺʠʜ ʩʧʨʘʚʘ ʥʘ ʩʛʦʨʝʚʰʠʡ ʘʚʪʦʤʦʙʠʣʴ 

çMersedes-Benz VitoTourer 119 BlueTECè 

 

 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʦʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʨʝ-

ʥʠʷ (ʦʯʘʛʘ ʧʦʞʘʨʘ), ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʜʤʝʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʩʣʝ ʧʦʞʘʨʘ, ʭʘʨʘʢʪʝʨʘ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ ʦʛʥʝʤ, ʩ ʫʯʝʪʦʤ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʪʝʧʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʛʦʨʝʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʧʦʢʘʟʘʥʠʠ ʦʯʝʚʠʜʮʝʚ, ʦʙʥʘʨʫʞʠʚʰʠʭ ʧʦʞʘʨ ʠ ʥʘʙʣʶʜʘʚʰʠʭ ʝʛʦ ʨʘʟʚʠʪʠʝ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʘʢʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʧʦʞʘʨʦʚ, ʚ ʟʦʥʝ 

ʝʛʦ ʦʯʘʛʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ 

ʧʦʣʫʯʘʝʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʜʤʝʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʧʦʞʘʨʘ. ʀʟ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʚ 

ʩʣʝʜʩʪʚʠʠ ʪʝʧʣʦʚʳʭ ʢʦʥʚʝʢʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʛʦʨʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʥʫʩʦʦʙʨʘʟʥʦ ʚʚʝʨʭ ʠ 

ʨʘʜʠʘʣʴʥʦ, ʦʩʪʘʚʣʷʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʧʨʝʜʤʝʪʘʭ ʠ ʤʘʪʝʨʠʘʣʘʭ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ [2]. 

ʀʤʝʥʥʦ ʵʪʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʞʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʟʥʘʚʘʪʝʣʴ ɻʇʅ 

ʌʇʉ ʧʨʦʚʦʜʠʚʰʠʡ ʧʨʦʚʝʨʢʫ ʧʦ ʬʘʢʪʫ ʧʦʞʘʨʘ ʠ ʚʳʥʝʩʰʠʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʙ ʦʪʢʘʟʝ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ 

ʜʝʣʘ. ʆʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ çʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʧʦʞʘʨʝ ʧʦʜʦʙʥʦ ʩʪʝʢʘʥʠʶ 

ʚʦʜʳ, ʥʦ ʦʙʨʘʪʥʦ ʝʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. ɺʦʜʘ ʩʪʝʢʘʝʪ ʩʚʝʨʭʫ ʚʥʠʟ, ʥʘʭʦʜʷ ʜʣʷ ʵʪʦʛʦ ʤʘʣʝʡʰʠʝ ʱʝʣʦʯʢʠ, ʘ ʜʳʤ, 

ʛʘʟʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʪʦʯʥʦ ʪʘʢʞʝ ʩʪʨʝʤʷʪʩʷ ʚʚʝʨʭè. ʆʪʩʶʜʘ ʚʘʞʥʦʝ ʧʨʘʚʠʣʦ: ʝʩʣʠ ʠʱʝʰʴ ʦʯʘʛ - 

ʠʱʠ ʩʘʤʫʶ ʥʠʞʥʶʶ ʟʦʥʫ ʩʦ ʩʣʝʜʘʤʠ ʛʦʨʝʥʠʷ [2]. ɻʜʝ ʞʝ ʤʦʛʣʘ ʥʘʭʦʜʠʪʴʩʷ ʥʠʞʥʷʷ ʟʦʥʘ ʩʦ ʩʣʝʜʘʤʠ ʛʦʨʝʥʠʷ ʚ 

ʘʚʪʦʤʦʙʠʣʝ? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʜʥʷʣʠ ʘʚʪʦʤʦʙʠʣʴ (ʨʠʩ. 4) ʠ ʦʩʤʦʪʨʝʣʠ ʝʛʦ ʜʥʠʱʝ (ʨʠʩ. 6). 

 

  
 

ʈʠʩ. 6. ɺʠʜ ʘʚʪʦʤʦʙʠʣʝʡ ʩʛʦʨʝʚʰʝʛʦ (ʩʧʨʘʚʘ) ʠ ʠʜʝʥʪʠʯʥʦʛʦ (ʩʣʝʚʘ) 

 

 

ʇʨʠ ʦʩʤʦʪʨʝ ʘʚʪʦʤʦʙʠʣʷ ʩʥʠʟʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʝʜʳ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʣʝʚʦʡ ʯʘʩʪʠ ʜʥʠʱʘ, ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʠ ʙʘʢʘ ʩʠʩʪʝʤʳ BlueTec Mercedes. ɻʣʘʚʥʳʡ ʵʣʝʤʝʥʪ 

ʩʠʩʪʝʤʳ BlueTec Mercedes ï ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨ (SCR). ʋ ʥʝʛʦ ʜʚʦʡʥʳʝ ʩʪʝʥʢʠ; ʤʝʞʜʫ ʥʠʤʠ ï ʞʘ-

ʨʦʧʨʦʯʥʘʷ ʦʙʦʣʦʯʢʘ. ɺʥʫʪʨʠ ï ʩʝʪʦʯʢʠ ʠʟ ʤʝʪʘʣʣʘ ʠʣʠ ʢʝʨʘʤʠʢʠ, ʩ ʥʘʥʝʩʸʥʥʳʤ ʥʘ ʥʠʭ ʩʣʦʝʤ ʭʠʤʨʝʘʛʝʥʪʘ. ʆʥ 

ʦʢʠʩʣʷʝʪ ʪʦʢʩʠʯʥʳʝ ʛʘʟʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʳʭʣʦʧʝ (ʉʆ, Nʆx, ʉʅ). ʕʪʘ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʧʨʝʦʙʨʘʟʫʝʪ ʠʭ ʚ 

N2 ï ʘʟʦʪ, ʉʆ2 ï ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʅ2ʆ ï ʚʦʜʫ. 

ʈʝʘʛʝʥʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ Mercedes BlueTec ï ʵʪʦ ʨʘʩʪʚʦʨ Adɺlue. ʆʥ ʥʘ 67,5% ʩʦʩʪʦʠʪ ʠʟ ʚʦʜʳ ʠ ʥʘ 

32,5% ï ʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʤʦʯʝʚʠʥʳ. ʕʪʦ ʥʝ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʤʦʯʝʚʠʥʘ ʢʘʨʙʘʤʠʜ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʫʜʦʙ-

ʨʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʝʸ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʘʤʤʠʘʢ. Adɺlue ʟʘʣʠʚʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʙʘʯʦʢ ʠ ʧʦʜʘʸʪʩʷ ʚ ʚʳʧʫʩʢ-

ʥʦʡ ʪʨʘʢʪ ʤʝʣʢʠʤʠ ʜʦʟʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʣʶʯʢʦʤ ʜʚʝ ʟʘʣʠʚʥʳʭ ʛʦʨʣʦʚʠʥʳ: ʜʣʷ ʜʠʟʪʦʧʣʠʚʘ ʠ ʜʣʷ ʨʝʘʛʝʥʪʘ. 

ʇʦʚʨʝʞʜʝʥʠʝ ʪʦʣʴʢʦ ʣʝʚʦʡ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʜʥʠʱʘ ʘʚʪʦʤʦʙʠʣʷ, ʟʘʢʨʳʪʦʛʦ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʛʦʨʶʯʝʡ 

ʧʣʘʩʪʠʢʦʚʦʡ ʟʘʱʠʪʦʡ ʥʝ ʥʘʭʦʜʠʣʦ ʦʙʲʷʩʥʝʥʠʡ, ʧʦʢʘ ʥʝ ʙʳʣ ʦʩʤʦʪʨʝʥ ʧʦʞʘʨʥʳʡ ʤʫʩʦʨ ʩʦʙʨʘʥʥʳʡ ʧʦʩʣʝ ʧʦʞʘ-

ʨʘ ʚ ʧʣʘʩʪʠʢʦʚʳʡ ʢʦʥʪʝʡʥʝʨ. 

ɺ ʤʫʩʦʨʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʬʨʘʛʤʝʥʪ ʙʝʣʦʡ ʪʢʘʥʠ ʠʜʝʥʪʠʯʥʳʡ ʧʨʦʜʘʚʘʝʤʳʤ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʛʘʟʠʥʘʭ 

ʪʨʷʧʢʘʤ ʜʣʷ ʤʳʪʴʷ ʧʦʣʦʚ ʩ ʩʠʣʴʥʳʤ ʟʘʧʘʭʦʤ ʙʝʥʟʠʥʘ (ʩʛʦʨʝʚʰʠʡ ʘʚʪʦʤʦʙʠʣʴ ʨʘʙʦʪʘʣ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ), ʘ 

ʪʘʢʞʝ ʵʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʪʠʧʘ çʂʨʦʥʘè ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʨʦʚʦʜʦʚ ʥʘ ʢʦʥʪʘʢʪʘʭ ʠ ʩʧʝʢʰʠʡʩʷ ʢʦʥʛʣʦʤʝʨʘʪ ʨʘʜʠʦ-

ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʫʩʦʨʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʘʚʪʦʤʦʙʠʣʶ (ʨʠʩ. 7). 

 

  
 

ʈʠʩ. 7. ʌʨʘʛʤʝʥʪ ʙʝʣʦʡ ʪʢʘʥʠ ʩ ʟʘʧʘʭʦʤ ʙʝʥʟʠʥʘ (ʩʣʝʚʘ) ʠ ʜʝʪʘʣʠ ʟʘʞʠʛʘʪʝʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʩʧʨʘʚʘ) 

  



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________ 

 

52 

 

ɺʦʧʨʦʩ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ ʠ ʝʛʦ ʧʨʠʯʠʥʳ ʥʘʰʝʣ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ ï ʧʦʜʞʦʛ ʩ ʧʦʤʦʱʴʶ ʟʘ-

ʞʠʛʘʪʝʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʟʘʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ ʟʘʱʠʪʦʡ ʜʥʠʱʘ ʠ ʧʣʘʩʪʠʢʦʚʳʤ ʙʘʢʦʤ. ʊʦʣʴʢʦ ʙʘʢ ʦʢʘʟʘʣʩʷ 

ʥʝ ʪʦʧʣʠʚʥʳʤ, ʘ ʜʣʷ ʨʘʩʪʚʦʨʘ Adɺlue, ʪ.ʝ. ʤʦʯʝʚʠʥʳ. ʕʪʠʤ ʪʦ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʳʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ 

ʪʦʣʴʢʦ ʧʦ ʣʝʚʦʡ ʯʘʩʪʠ ʜʥʠʱʘ. ʀʟ ʧʨʦʛʦʨʝʚʰʝʛʦ ʙʘʢʘ ʚʳʣʠʣʘʩʴ ʪʝʭʥʠʯʝʩʢʘʷ ʤʦʯʝʚʠʥʘ (ʦʢʦʣʦ 20 ʣ) ʥʘ ʟʘʞʠʛʘ-

ʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʚ ʝʛʦ ʤʦʱʥʦʩʪʴ. ɼʨʫʛʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʬʘʢʪ ʩʦʭʨʘʥʥʦʩʪʠ ʬʨʘʛʤʝʥʪʘ ʪʢʘʥʠ 

ʧʨʦʧʠʪʘʥʥʦʡ ʙʝʥʟʠʥʦʤ ʧʦʩʣʝ ʧʦʞʘʨʘ ʥʝ ʥʘʭʦʜʠʪ. ʊʝʧʣʦʚʦʛʦ ʠʤʧʫʣʴʩʘ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟ-

ʚʠʪʠʷ ʛʦʨʝʥʠʷ ʧʦ ʧʣʘʩʪʠʢʦʚʦʡ ʟʘʱʠʪʝ ʜʥʠʱʘ ʠ ʧʝʨʝʭʦʜʘ ʝʛʦ ʚ ʤʦʪʦʨʥʳʡ ʦʪʩʝʢ. 

ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ: ʘ ʥʝ ʧʦʷʚʠʣʠʩʴ ʣʠ ʵʪʠ ʬʨʘʛʤʝʥʪʳ ʚ ʧʣʘʩʪʠʢʦʚʦʤ ʷʱʠʢʝ ʧʦʩʣʝ ʧʦʞʘʨʘ? ʅʝʪ, 

ʥʝ ʧʦʷʚʠʣʠʩʴ ʧʦʟʞʝ, ʪ.ʢ. ʚʦ-ʧʝʨʚʳʭ, ʷʱʠʢ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʣʘʜʝʣʴʮʘ ʠ ʜʦʟʥʘʚʘʪʝʣʷ ʙʳʣ ʦʧʝʯʘʪʘʥ, ʚʦ-ʚʪʦʨʳʭ, ʤʫ-

ʩʦʨ ʚ ʷʱʠʢ ʚʣʘʜʝʣʝʮ ʫʢʣʘʜʳʚʘʣ ʩʘʤ, ʠ ʚ-ʪʨʝʪʴʠʭ, ʬʨʘʛʤʝʥʪʳ ʧʦʞʘʨʥʦʛʦ ʤʫʩʦʨʘ ʙʳʣʠ ʟʘʧʝʯʘʪʣʝʥʳ ʚʣʘʜʝʣʴʮʝʤ ʠ 

ʜʦʟʥʘʚʘʪʝʣʝʤ ʥʘ ʬʦʪʦʩʥʠʤʢʘʭ (ʨʠʩ. 1) ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʞʘʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʠʯʝʩʢʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʢʘʢ ʧʨʠʯʠʥʘ ʧʦʞʘʨʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʩʦʩʪʦʷʪʝʣʴ-

ʥʦʡ, ʘ ʥʘʜʝʞʜʘ ʚʣʘʜʝʣʴʮʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʫʱʝʨʙʘ ʦʪ ʧʦʞʘʨʘ ʫʛʘʩʣʘ, ʪ.ʢ. ʘʚʪʦʤʦʙʠʣʴ ʟʘʩʪʨʘʭʦʚʘʥ ʥʝ ʙʳʣ, ʘ ʛʦ-

ʨʷʯʠʝ ʩʣʝʜʳ ʧʦʜʞʠʛʘʪʝʣʷ ʜʘʚʥʦ ʦʩʪʳʣʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʝʡʩʪʚʠʷ ʜʦʟʥʘʚʘʪʝʣʷ ʧʨʠ ʦʩʤʦʪʨʝ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʯʘʛʘ ʧʦʞʘʨʘ ʠ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚʳ-

ʷʚʣʝʥʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʢʘʨʪʠʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʦʙʲʝʢʪʫ ʧʦʞʘʨʘ, ʫʯʝʩʪʴ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʧʦʞʘʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʝʨʪʠʢʘ-

ʣʠ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ, ʭʘʨʘʢʪʝʨ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʠ ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ. ʊʘʢ-

ʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠ-

ʷʪʴ ʥʘ ʩʢʣʘʜʳʚʘʶʱʫʶʩʷ ʢʘʨʪʠʥʫ ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʫʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦ-

ʞʘʨʘ (ʚʨʝʤʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʠʭ ʩʨʝʜʩʪʚ, ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʟʘʢʨʳʪʳʭ ʟʦʥ) [1]. 
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I.  V. Korzhevsky, S. M. Melnikov 

 

ACTUAL PROBLEMS OF FIRE SAFETY IN MULTIFUNCTIONAL  BUILDINGS  

 

A large number of buildings with violations of fire safety standards are designed and erected In Russian meg-

acities. As a rule, project documentation is developed and agreed upon at the construction stage. However, for the sav-

ings invested into the project resources, often initially referred to the fire protection system replace inexpensive means 

low quality. 

Keywords: fire safety, problems, multifunctional objects. 

 

 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ ʚ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʦʪ 25-

ʵʪʘʞʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʜʘʥʠʷʤʠ ʦʪ 9 ʜʦ 16-ʵʪʘʞʝʡ ʚʳʰʝ ʚ 3-4 ʨʘʟʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʧʦʞʘʨ. 
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ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʷʭ ʚʳʩʦʪʦʡ ʦʪ 

100 ʤ ʠ ʚʳʰʝ ʧʦ ʧʨʠʯʠʥʝ ʬʠʟʠʯʝʩʢʦʛʦ ʫʪʦʤʣʝʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʳʡʪʠ ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ.  

ʇʦʩʣʝʜʩʪʚʠʝʤ ʧʨʝʥʝʙʨʝʞʝʥʠʷ ʧʨʘʚʠʣʘʤʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʧʦʞʘʨʘ, ʢʦ-

ʪʦʨʳʡ ʩʣʫʯʠʣʩʷ ʚʦ ɺʣʘʜʠʚʦʩʪʦʢʝ, ʚ ʙʳʚʰʝʤ ʟʜʘʥʠʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʇʦʞʘʨ ʥʘʯʘʣʩʷ 16 ʷʥʚʘʨʷ 2006 ʛ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʠʙʣʦ 9 ʯʝʣʦʚʝʢ ʠ ʝʱʝ 15 ʧʦʩʪʨʘʜʘʣʠ. ɼʘʥʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ ʝʱʝ ʨʘʟ ʥʘʧʦʤʥʠʣʦ ʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʨʦʙʣʝʤʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʫʯʪʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ʈʷʜ ʧʨʦʚʝʨʦʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ, ʚʳʷʚʠʣ, ʯʪʦ ʚ ʙʠʟʥʝʩ-

ʮʝʥʪʨʘʭ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʥʘʨʫʰʝʥʳ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ 

ʥʝʛʦʜʥʦʩʪʠ ʦʛʥʝʪʫʰʠʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ ʥʝʠʤʝ-

ʥʠʝ ʟʘʱʠʪʥʳʭ ʧʨʦʝʤʦʚ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʠ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ ʯʘʩʪʠ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʢ ʩʠʩʪʝʤʘʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʜʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ. ʉʪʘʪʴʷ 55 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʛʣʘʩʠʪ, ʯʪʦ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʠ ʧʠʩʴʤʝʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʥʘʜʟʦʨʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʠʣʘʛʘʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʨʘʩʯʝʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ, ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʢʦʪʦʨʳʝ ʢʦʤʧʝʥʩʠʨʫʶʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ, ʘ ʪʘʢʞʝ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʧʦʠʩʢ ʨʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ ʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʋʯʠʪʳʚʘʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʧʦʨʥʳʝ ʚʦʧʨʦʩʳ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ. ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 

ʤʝʪʦʜʳ ʧʨʠ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʡ ʫʛʨʦʟʳ, ʯʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ɻʆʉʊ 12.1.004-91, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 

 ̄390 ʦʪ 25.04.2012 ʛ., ʄɻʉʅ 4.04-94, ʄɻʉʅ 4.19-2005, ʪʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʦʩʧʦʨʠʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ [3]. 

ʂ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʜʘʥʠʷʤ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʦʪʥʦʩʷʪʩʷ ʩʦʦʨʫ-

ʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʜʚʘ ʠ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ. ʆʜʥʘʢʦ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢ  ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʪʥʦʩʷʪ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ, 

ʧʨʠʥʦʩʷʱʠʭ ʜʦʭʦʜ,  ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʭ ʥʝʟʘʚʠʩʠʤʳʡ ʩʧʨʦʩ. ʊʘʢʞʝ ʵʢʩʧʝʨʪʳ ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʠʝ 

ʬʫʥʢʮʠʠ ʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʠʙʦ ʟʜʘʥʠʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʞʠʟʥʠ ʛʦʨʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʜʘʥʠʝʤ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ, ʦʥʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ 

ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʤʷ ʧʨʠʟʥʘʢʘʤʠ 2]: 

- ʥʘʣʠʯʠʝ ʚ ʟʜʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 
(ʥʘʟʥʘʯʝʥʠʷ) ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ (ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ);  

- ʥʘʣʠʯʠʝ ʚ ʟʜʘʥʠʠ ʦʪ ʪʨʝʭ ʠ ʙʦʣʝʝ (ʠʥʦʛʜʘ ʦʪ ʜʚʫʭ) ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 
(ʢʣʘʩʩʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ) ʠ ʦʙʣʘʜʘʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ (ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ);  

- ʦʙʫʩʪʨʦʡʩʪʚʦ ʟʜʘʥʠʷ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʩ ʥʘʣʠʯʠʝʤ ʤʝʩʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ, ʦʙʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʟʜʘʥʠʷ, ʠʤʝʶʱʠʝ ʧʦ-

ʤʝʱʝʥʠʷ ʣʠʙʦ ʛʨʫʧʧʳ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʣʠʙʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʜʘʞʝ ʝʩʣʠ 

ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʂ ʪʘʢʠʤ ʧʦʤʝʱʝʥʠʷʤʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʢ ʧʨʠʤʝ-

ʨʫ, ʘʚʪʦʩʪʦʷʥʢʫ, ʢʦʪʦʨʘʷ ʦʙʩʣʫʞʠʚʘʝʪ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ, ʛʦʩʪʠʥʠʮʳ, ʦʬʠʩʥʳʝ ʮʝʥʪʨʳ ʣʠʙʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʠʪʘ-

ʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʦʬʠʩʘʭ, ʢʠʥʦʪʝʘʪʨʘʭ ʠ ʧʨʦʯʠʝ. 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʜʘʥʠʷ, ʥʦʨʤʘʪʠʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʪʨʘʢʪʫʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʉʧʝʮʠʘʣʠʩʪʳ ʠ ʵʢʩʧʝʨʪʳ ʨʘʟʣʠʯʥʳʭ ʩʦʛʣʘʩʫʶʱʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚʳʨʘʟʠʣʠ ʧʨʠʤʝʨʥʦ 72 ʩʫʙʲʝʢʪʠʚʥʳʭ ʤʥʝʥʠʷ ʠ ʧʦʟʠʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʢʪʦʚʢʠ ʧʦʣʦʞʝʥʠʡ ʥʦʨ-

ʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʨʷʜʢʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʩʥʦʚʘʤ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʂʦʥʩʪʠʪʫʮʠʠ. ʅʘ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʠʤʝʝʪ ʚʣʠʷʥʠʝ ʠ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦ çʊʝʭʥʠʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè, ʟʜʘʥʠʷ ʜʝʣʷʪ ʥʘ ʧʦʞʘʨʥʳʝ ʦʪʩʝʢʠ ʠ ʩʝʢʮʠʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝ-

ʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʥʦʨʤʠʨʫʝʤʳʤʠ ʧʨʝʜʝʣʘʤʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʢʣʘʩʩʘʤʠ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʣʠʙʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʧʨʝʛʨʘʜʘʤʠ. ʆʜ-

ʥʘʢʦ ʧʨʝʜʝʣʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ ʥʝ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʣʠʙʦ ʫʢʘʟʳʚʘ-
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ʝʪʩʷ ʥʝ ʯʝʪʢʦ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʜʘʥʠʷʤ. ʉʪʘʪʴʝʡ 37 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ: 

1. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʩʪʝʥʳ;  

2. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ;  

3. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʧʝʨʝʢʨʳʪʠʷ;  

4. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʟʨʳʚʳ;  

5. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʟʘʥʘʚʝʩʳ, ʰʪʦʨʳ ʠ ʵʢʨʘʥʳ;  

6. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʚʦʜʷʥʳʝ ʟʘʚʝʩʳ;  

7. ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʪʘʢʞʝ ʩʩʳʣʘʝʪʩʷ ʥʘ ʩʪ. 88 ʌɿ-123, ʛʜʝ ʚ ʪʘʙʣʠʮʝ ˉ 23 ʧʨʦʧʠʩʘʥʳ ʧʨʝʜʝʣʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʠ ʪʠʧʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ. ɺ ʫʢʘʟʘʥʥʦʡ ʪʘʙʣʠʮʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʪʝʥʳ, ʘ ʪʘʢʞʝ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʧʝʨʝʢʨʳ-

ʪʠʷ. ɸ ʚ ʪʘʙʣʠʮʝ ˉ 24 ʫʞʝ ʠʟʣʘʛʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʜʝʣʘʤ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʝʤʦʚ ʚ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʳʭ ʧʨʝʛʨʘʜʘʭ ʠ ʫʢʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʧʨʝʜʤʝʪʳ ʢʘʢ ʰʪʦʨʳ, ʵʢʨʘʥʳ, ʜʨʝʥʯʝʨʥʳʝ ʟʘʚʝʩʳ ʠ ʧʨʦʯʝʝ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʜʘʥʥʳʝ ʩʪʘʪʴʠ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʞʝ ʪʘʙʣʠʮʝ ˉ 24 ʩʦʜʝʨʞʘʪʩʷ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʜʝʣʘʤ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʚ ʥʝʡ ʧʨʝʜʤʝʪʦʚ, ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʢʦʪʦʨʳʭ ʚʳ-

ʩʪʫʧʘʝʪ ʧʦʪʝʨʷ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦʪʝʨʷ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʢ ʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʝʱʝ ʠ ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝ ʦʙʦʛʨʝʚʘʝ-

ʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʳʤʦʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʇʦ ʩʪ. 37 ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʰʪʦʨʳ ʠ ʵʢʨʘʥʳ ʦʪʥʝʩʝʥʳ ʢ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʳʤ ʧʨʝʛʨʘʜʘʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʝʤʦʚ 

ʪʘʢʠʭ ʧʨʝʛʨʘʜ.  

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʪʘʢʞʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠ çʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʰʪʦʨè ʥʠ çʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʳʭ ʵʢʨʘʥʦʚè, ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ 53305-2009 çʇʨʦʪʠʚʦʜʳʤʥʳʝ ʵʢʨʘʥʳè 

ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ. ʋʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʦʛʦ ʵʢʨʘʥʘ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʧʨʝʜʝʣ ʦʛʥʝ-

ʩʪʦʡʢʦʩʪʠ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ - ʧʦʪʝʨʷ ʮʝʣʦʩʪʥʦʩʪʠ (ɽ) [4].  ʇʦʩʢʦʣʴʢʫ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ 

ʧʦʤʝʱʝʥʠʷ ʠ ʛʨʫʧʧʳ ʧʦʤʝʱʝʥʠʠ ʨʘʟʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʟʜʘʥʠʠ 

ʜʦʣʞʥʳ ʨʘʟʜʝʣʷʪʴʩʷ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩ ʥʦʨʤʠʨʫʝʤʳʤʠ ʧʨʝʜʝʣʘʤʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʧʨʝʛʨʘ-

ʜʘʤʠ, ʪʦ ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤ ʨʘʟʙʦʨʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʵʚʘʢʫʘʮʠʦʥʥʳʭ 

ʚʳʭʦʜʦʚ ʠʟ ʧʦʤʝʱʝʥʠʡ ʠ (ʠʣʠ) ʛʨʫʧʧʳ ʧʦʤʝʱʝʥʠʠ ʨʘʟʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ.  

ɼʣʷ ʚʩʝʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʜʘʥʠʡ ʧʨʠʤʝʥʠʤʦ ʪʨʝʙʦʚʘʥʠʝ ʉʇ 5.13130.2012 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʋʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝè, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʟʘʱʠʪʝ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʠ, ʧʨʝʚʳʰʘʝʪ 40 % 

ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ, ʪʦ ʚʩʝ ʟʜʘʥʠʝ ʟʘʱʠʱʘʝʪʩʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ [5]. ɸ ʝʩʣʠ ʟʜʘʥʠʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʧʦʞʘʨʥʳʝ ʦʪʩʝʢʠ 

ʥʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʩʪʝʥʘʤʠ, ʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʰʪʦʨʘʤʠ (ʵʢʨʘʥʘʤʠ) ʠʣʠ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʳʤʠ ʟʦʥʘʤʠ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʙʳʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʜʘʥʠʡ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʤʘʣʦʡ ʯʘʩʪʴʶ. 
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ʪʫʰʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ. ʅʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
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ʉ ʇʆʄʆʑʔʖ ʉʊʆʍɸʉʊʀʏɽʉʂʀʍ ɻʈɸʌʆɺ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛ-

ʥʷ ʧʦ ʧʦʤʝʱʝʥʠʷʤ ʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʦʞʘʨʘʭ, ʦʪʨʘ-

ʞʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʯʝʨʝʟ ʧʨʝʛʨʘʜʳ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳ-

ʰʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʝʡ ʷʚʣʝʥʠʷʤ ʧʨʠ ʧʦʞʘʨʘʭ ʚ ʟʜʘʥʠʷʭ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʘ, ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.     

 

I. V. Kosterin, V. I. Prisadkov, A. V. Maslov, A. V. Surovegin 

 

MODELING THE DYNAMICS OF DANGEROUS FIRE FACTORS USING STOCHASTIC GRAPHS 

 

The article provides a brief description of the stochastic model and the algorithm for calculating the spread of 

fire in the premises of the building based on calculated, experimental and statistical data on fires that reflect the pro-

cesses of fire development in the room, the spread of fire through obstacles. A further increase in the adequacy of mod-

els to the phenomena of fires in buildings is possible through the development of dynamic models. 

Keywords: stochastic modeling, dangerous fire factors, dynamics of the spread of dangerous fire factors, fire 

resistance of building structures. 

 

 

ʄʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʷʭ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʘʙʩʦʣʶʪ-

ʥʳʝ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʙʱʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʪʝʨʤʦʛʘ-

ʟʦʜʠʥʘʤʠʢʠ ʧʦʞʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʩʣʝʜʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʘ, ʩʦ-

ʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʧʦ ʟʜʘ-

ʥʠʶ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ ï ʉʆʇɹ). 

ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʠʞʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʛʨʘʬʦʚ [5]. ʋʟ-

ʣʳ ʛʨʘʬʘ ʩʚʷʟʘʥʳ ʩ ʧʦʤʝʱʝʥʠʷʤʠ ʟʜʘʥʠʷ, ʜʫʛʠ ʛʨʘʬʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ 

ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʷʤʠ ʠʣʠ ʯʘʩʪʷʤʠ ʧʦʤʝʱʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʫʟʣʦʚ ʩʚʷʟʘʥʘ ʩ ʬʘʟʘʤʠ ʦʢʦʥʯʘʥʠʷ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʷʭ. ʅʝʧʨʝʨʳʚʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʫʟʣʘʤʠ ʟʘʤʝʥʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʠʩʢʨʝʪʥʳʤʠ. ʈʝʰʝʥʠʝ ʛʨʘʬʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʞʘʨʘ ʤʝʞʜʫ ʟʘʜʘʥʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ. ʇʨʷʤʳʝ ʨʘʩʯʝʪʳ ʧʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʛʨʘʬʘʤ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʟʘ-

ʪʨʘʪʘʤ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʘʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʩʪʘʪʠʩʧʳʪʘʥʠʡ [1].  

ʅʠʞʝ, ʥʘʧʨʦʪʠʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʈ.ɹ. ʄʠʨʯʘʥʜʘʥʠ ʦʙʨʘʙʦʪʢʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʛʨʘʬʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʛʦ ʧʨʦʩʯʝʪʘ ʧʦʣʫʯʘʪʴ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʨʠʝʤʣʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʝʤʝʥʠ ʩʯʝʪʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʠʟʣʦʞʝʥʥʦʛʦ ʥʠʞʝ ʧʦʜʭʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟ-

ʚʝʩʪʥʳʤʠ [1, 3, 4] ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʦʩʥʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʳʭ ʦʛʥʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʚ ʦʛʥʝʚʳʭ ʧʝʯʘʭ, ʧʦʣʠʛʦʥʥʳʭ ʦʧʳʪʘʭ, ʥʦ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʛʦ ʯʝʨʝʟ ʧʨʦʪʠʚʦ-

ʧʦʞʘʨʥʳʝ ʧʨʝʛʨʘʜʳ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʚʢʣʶʯʠʪʴ ʠ ʵʢʩʧʝʨʪʥʳʝ ʤʦʜʝʣʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ. ɺʝʨʦ-

ʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʙʲʝʢʪʘ ʩʯʠʪʘʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʢʘʪʝʛʦʨʠʝʡ 

ʧʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʠ ʫʨʦʚʥʝʤ ʧʦʞʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʝʨʝʯʝʥʴ ʫʯʠʪʳʚʘʝ-

ʤʳʭ ʵʣʝʤʝʥʪʦʚ ʉʆʇɹ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʠʩʢʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʪʦʯʥʝʥ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʜʝʣʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʙʱʘʷ ʚʝʣʠʯʠʥʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʠ ʩʦʙʳʪʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʤʝʱʝʥʠʷʤ ʦʙʲʝʢʪʘ. ʄʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʤ ʫʯʝʪʘ 

ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʩʥʦʚʥʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʜʘʥʠʝ. 

ʉʢʦʨʦʩʪʴ ʚʳʛʦʨʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʚʝʣʠʯʠʥʘ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʪ.ʜ. ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʠʟʚʝʩʪʥʳʤ ʟʘʢʦʥʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝ-
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ʜʦʚʘʥʠʡ ʠ ʦʛʥʝʚʳʭ ʠʩʧʳʪʘʥʠʡ. ʄʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʜʘʣʝʝ ï ɸʋʇʊ), ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʨʝʛʨʘʜ, ʫʩʪʨʦʡʩʪʚ ʟʘʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ. ʇʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦ-

ʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ.  

ʄʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʠʤ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʩʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʫʩʪʘʥʦʚʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʢʦʧʣʝʥʠʷ ʠʣʠ ʨʘʩʯʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ: 

¶ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ; 

¶ ʨʘʟʚʠʪʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʨʘʩʯʝʪʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʦʞʘʨʘ; 

¶ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʟʜʘʥʠʷ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʱʝʥʠʡ ʠ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ʅʘ ʚʳʭʦʜʝ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ: 

¶ ʚʨʝʤʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʠʟ ʦʜʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʚ ʜʨʫʛʦʝ; 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ ʦʪ ʚʨʝʤʝʥʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʦʞʠʜʘʝʤʳʭ ʧʦʪʝʨʴ ʦʪ ʚʨʝʤʝʥʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʝʨʷʤ) ʦʪ ʚʨʝʤʝʥʠ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʛʥʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʠ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ 

ʧʨʠ ʧʦʞʘʨʘʭ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

1. ʆʙʱʠʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʲʝʢʪ ʚ ʮʝʣʦʤ. 

2. ɼʘʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʤʝʱʝʥʠʷ (ʚʢʣʶʯʘʷ ʢʦʨʠʜʦʨʳ, ʛʘʣʝʨʝʠ) ʦʙʲʝʢʪʘ. 

3. ɼʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʠʩʪʝʤʫ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʊʦʧʦʣʦʛʠʷ ʦʙʲʝʢʪʘ; 

- ʉʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʤʝʞʜʫ ʥʠ-

ʤʠ; 

- ʂʘʪʝʛʦʨʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ; 

- ɺʠʜ, ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʳʨʴʷ, ʟʜʘʥʠʡ; 

- ʉʪʝʧʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

- ʉʧʠʩʦʢ ʧʦʤʝʱʝʥʠʡ ʦʙʲʝʢʪʘ; 

- ʅʘʟʥʘʯʝʥʠʝ ʧʦʤʝʱʝʥʠʡ ʦʙʲʝʢʪʘ; 

- ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʱʝʥʠʡ; 

- ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʪʝʨʴ ʧʨʠ ʧʦʞʘʨʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ, ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʦʥʩʪʨʫʢ-

ʮʠʷʤ ʟʜʘʥʠʷ; 

- ɼʘʥʥʳʝ ʦ ʨʘʟʙʨʦʩʘʭ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ; 

- ɼʘʥʥʳʝ ʦ ʨʘʟʙʨʦʩʘʭ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʧʨʦʝʤʦʚ ʥʘ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ; 

- ɼʘʥʥʳʝ ʦ ʨʘʟʙʨʦʩʘʭ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

- ʆʛʥʝʩʪʦʡʢʦʩʪʴ ʜʚʝʨʝʡ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʠʭ ʚ ʟʘʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʧʦʞʘʨʘ; 

- ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʥʝʟʘʢʨʳʪʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʥʝ ʟʘʜʝʣʘʥʥʳʭ ʧʨʦʝʤʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʦ-

ʤʝʱʝʥʠʷ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ: 

- ʆʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ɸʋʇʊ, ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

- ʅʘʜʝʞʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ɸʋʇʊ ʧʦ ʧʦʤʝʱʝʥʠʷʤ; 

- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʵʬʬʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʩʠʣ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

- ʆʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʭʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʧʨʠʚʦʟʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʫʰʝʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʚʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʣʠ 

ʯʘʩʪʠʯʥʦ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ [2]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʩʷ ʛʨʘʬ ʟʜʘʥʠʷ, ʫʟʣʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʧʦʞʘʨʥʳʝ ʦʪʩʝʢʠ (ʩʝʢʮʠʠ), ʘ ʜʫʛʠ ʛʨʘʬʘ ʦʪʚʝʯʘʶʪ ʚʦʟʤʦʞʥʳʤ ʧʫʪʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʤʝʞʜʫ 

ʧʦʤʝʱʝʥʠʷʤʠ. ʋʟʣʳ ʛʨʘʬʘ ʦʪʚʝʯʘʶʪ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʤ ʩʝʛʤʝʥʪʘʤ ʢʦʨʠʜʦʨʦʚ ʠ ʣʝʩʪʥʠʮ. ɺ ʛʨʘʬʝ ʚʳʜʝʣʷʶʪʩʷ 

ʜʚʘ ʦʩʦʙʳʭ ʫʟʣʘ. ʇʝʨʚʳʡ ʫʟʝʣ ï ʠʩʪʦʯʥʠʢ ï ʦʪʚʝʯʘʝʪ ʧʦʤʝʱʝʥʠʶ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʦʯʘʛʦʤ ʧʦʞʘʨʘ, ʘ ʚʪʦʨʦʡ ï 

ʩʪʦʢ ï ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʧʦʤʝʱʝʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʧʦʤʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʘʪʯʘʡʰʠʭ ʚʨʝ-

ʤʝʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʜʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘ-
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ʤʝʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʤʝʱʝʥʠʷʤ ʟʜʘʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʛʨʘʬ ʟʜʘʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʩʝʪʴ. 

ʇʨʠ ʵʪʦʤ ʚʚʦʜʷʪʩʷ ʜʫʛʠ ʪʨʝʭ ʚʠʜʦʚ.  

ʇʝʨʚʳʡ ʚʠʜ ʦʪʚʝʯʘʝʪ ʨʘʟʚʠʪʠʶ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ ʦʭʚʘʪʘ ʧʣʘʤʝʥʝʤ ʚʩʝʡ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ; ʚʪʦ-

ʨʦʡ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʞʘʨʦʚ ʚʜʦʣʴ ʢʦʨʠʜʦʨʦʚ (ʣʝʩʪʥʠʮ). ʂʘʞʜʦʡ ʜʫʛʝ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʧʘʨʘ ʯʠʩʝʣ (P, t). 

çPè - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʞʘʨ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʜʫʛʝ, t ʨʘʚʥʦ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ 

ʧʦ ʜʫʛʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ: ʈ = ʈʥʩ ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʨʘʩʪʘʥʠʷ ʧʦʞʘʨʘ ʟʘ ʚʨʝ-

ʤʷ  

t = tʥʩ ʚ ʨʘʟʚʠʪʫʶ ʩʪʘʜʠʶ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʞʘʨʘ ʯʝʨʝʟ ʧʨʝʛʨʘʜʫ : ʈ = ʈʩ ï ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʘ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘ ʚʨʝʤʷ  t = tʩ.  

ɽʩʣʠ ʧʦʞʘʨ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʜʚʝʨʴ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʨʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʥʦ ʧʨʠʥʷʪʴ, 

ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʜʚʝʨʠ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʘ 0,5. ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʫʛʘ ʙʫʜʝʪ ʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʪʴʩʷ ʜʠʩʢʨʝʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (0,5;0) ʠ (0,5;tg), ʛʜʝ tg ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʘʣʴʥʦʛʦ 

ʧʦʞʘʨʘ ʯʝʨʝʟ ʜʚʝʨʴ. ɸʥʘʣʦʛʠʯʥʦ, ʜʣʷ ʜʫʛʠ, ʦʪʚʝʯʘʶʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʞʘʨʘ ʯʝʨʝʟ ʢʦʨʠʜʦʨ, ʠʤʝʝʤ (ʈʢ, tʢ), 

ʛʜʝ ʈʢ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʢʦʨʠʜʦʨʘ ʟʘ ʚʨʝʤʷ tʢ. 

ɿʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝ-

ʥʳ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʠʣʠ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʨʝʘʣʴʥʳʭ ʧʦʞʘʨʘʭ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʢ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ: 

1. ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʚʠʪʦʛʦ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ 
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ʛʜʝ ʈoi ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʚ i-ʤ ʧʦʤʝʱʝʥʠʠ. 

 

2. ʇʨʦʛʥʦʟ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 
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ʛʜʝ Tki ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʭʚʘʪʘ ʧʣʘʤʝʥʝʤ i-ʛʦ ʧʦʤʝʱʝʥʠʷ; Fi ï ʧʣʦʱʘʜʴ i-ʛʦ ʧʦʤʝʱʝʥʠʷ. 

 

 

 

3. ɼʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ  
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ʛʜʝ ʉi ï ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ i-ʤ ʦʪʩʝʢʝ; Bi ï ʩʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʚ i-ʤ ʦʪʩʝʢʝ.    

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʝʪʷʭ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʢʦʥʢʨʝʪʥʦʛʦ ʟʜʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʧʦ ʧʦʤʝʱʝʥʠʷʤ 

ʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʦʞʘʨʘʭ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʨʘʟ-

ʚʠʪʠʷ ʧʦʞʘʨʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʯʝʨʝʟ ʧʨʝʛʨʘʜʳ. ʄʦʜʝʣʴ ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩ-

ʥʦʩʪʠ ʟʜʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʠ ʦʙʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ [6]. 
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ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʂʆʄʇʔʖʊɽʈʅɸʗ ʄʆɼɽʃʔ ʇʈʆʎɽʉʉɸ ʕɺɸʂʋɸʎʀʀ ʃʖɼɽʁ ʇʈʀ ɿɸɼʓʄʃɽʅʀʀ ɿɼɸʅʀʗ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ. ʇʨʠ-

ʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʪʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʩ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʇʦʢʘʟʘʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩ-

ʥʦʛʦ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʵʚʘʢʫʘʮʠʠ, ʢʨʠʪʠʯʝʩʢʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʞʘʨʘ, ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, ʤʘʨʰʨʫʪ ʵʚʘʢʫʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

A. A. Kuzmin, T. A. Kuzmina 

 

COMPUTER PROCESS MODEL OF EVACUATION OF PEOPLE AT BUILDING SMOKE  

 

Process of computer simulation of evacuation of people of the burning building is analyzed. The review of ref-

erences on a program and hardware to support of process of evacuation with forming of a safe route is provided. The 

alternative possibility of preshaping of a safe evacuation route on the basis of computer simulation is shown. The algo-

rithm of calculation of duration of passing of an evacuation route and results of its use is presented.  

Keywords: evacuation process modeling, evacuation process control, critical duration of the fire, escape 

routes, escape route, hardware-software complex. 

 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʩʪʨʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʠʟ ʟʜʘʥʠʡ ʩ ʤʘʩʩʦʚʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʣʶʜʝʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʤʝʥʴʰʝʥʠʝʤ  ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ 

ʘʢʪʦʚ. 

ʅʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʝʩʪʠ ʚ ʙʝʟʦʧʘʩ-

ʥʳʝ ʟʦʥʳ ʯʘʩʪʦ ʙʣʦʢʠʨʫʶʪʩʷ, ʘ ʦ ʜʨʫʛʠʭ ʩʚʦʙʦʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʣʶʜʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʨʷʱʝʤ ʟʜʘʥʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝ ʠʥʬʦʨʤʠʨʦʚʘʥʳ. ʆʧʪʠʤʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʠʭ ʧʦʪʦʢʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʚʳʭʦʜʘʤ 

ʫʤʝʥʴʰʘʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʧʘʩʝʥʠʝ ʤʥʦʛʠʭ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ. 

ɺʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʦʯʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʧʦ 

ʤʝʨʝ ʫʨʙʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ [1] ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦ-

ʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʥʘ ʧʦʞʘʨʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʦʙʲʝʜʠʥʝʥ-

ʥʳʭ ʚ ʩʝʪʴ. ɺ ʦʩʥʦʚʥʳʭ ʪʦʯʢʘʭ ʟʜʘʥʠʷ ʤʦʥʪʠʨʫʶʪʩʷ ʜʘʪʯʠʢʠ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʜʚʠʞʝʥʠʝ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ, ʠ 

ʬʦʨʤʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʘʬʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʇʝʨʚʳʡ ʠʟ ʛʨʘʬʦʚ ʦʧʨʝʜʝʣʷʝʪ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʧʦʨ-

ʮʠʠ, ʚʝʩʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʜʘʪ-

ʯʠʢʘ ʢ ʜʨʫʛʦʤʫ. ɺʪʦʨʦʡ ʠʟ ʛʨʘʬʦʚ ʦʧʨʝʜʝʣʷʝʪ ʚʝʩʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʪʝʧʣʦʚʳʭ ʜʘʪʢʠʢʦʚ ʠ ʷʚʣʷʶʱʠʝʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʘʨʘ-

ʤʝʪʨʘʤʠ.   

                                                 
18É ʂʫʟʴʤʠʥ ɸ. ɸ., ʂʫʟʴʤʠʥʘ ʊ. ɸ., 2019 
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ɺ [2] ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʝʪʝʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʳʤʘ, ʪʝʤʧʝʨʘʪʫ-

ʨʳ, ʚʣʘʞʥʦʩʪʠ, ʚʠʙʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʛʦʨʷʱʝʛʦ 

ʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʥʘʩʪʫʧʠʚʰʠʭ ʩʦʙʳʪʠʡ.  

ʉʠʩʪʝʤʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʤ ʵʚʘʢʫʘʮʠʠ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ 

ʧʨʦʝʢʪʝ ʄILS [3], ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʥʪʘʞ ʢʦʤʧʣʝʢʪʘ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʭ 

ʣʝʥʪ ʧʦ ʚʩʝʤʫ ʟʘʱʠʱʘʝʤʦʤʫ ʦʙʲʝʢʪʫ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝʞʠʤʘʭ. ʆʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʩʯʝʪ ʥʘʙʦʨʘ ʚʦʟʤʦʞʥʳʭ ʤʘʨʰʨʫʪʦʚ. ɺʪʦʨʦʡ ʨʝʞʠʤ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʦʤ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʤʠ ʣʝʥʪʘʤʠ. 

ɺ [4] ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʦʤʫ ʤʘʨʰʨʫʪʫ  ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʴʥʳʭ ʘʫʜʠʚʠʜʠʦʩʠʩʪʝʤ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ.  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʤʘʨʰʨʫʪʘ ʦʪ ʦʧʘʩʥʦʡ ʜʦ ʙʝʟʦʧʘʩʥʦʡ ʟʦʥʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ. ʄʘʨʰʨʫʪ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʣʶʜʝʡ ʜʦ ʟʦʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. [5] 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʣʦʚʠʡ ʚʨʝʤʝʥʥʦʡ ʤʠʥʠʤʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʣʶʜʝʡ ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʤʘʨʰʨʫʪʘʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ: 

ï ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʣʦʪʥʦʩʪ ɹʣʶʜʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʛʘʙʘʨʠʪʘʭ ʰʠ-

ʨʠʥʳ ʠ ʜʣʠʥʳ ʧʨʦʭʦʜʦʚ ʩʯʠʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ: 

 ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʣʶʜʩʢʠʭ ʧʦʪʦʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʫʩʠʣʠʡ 

ʯʘʩʪʴʶ ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ ʣʶʜʝʡ; 

ï ʤʠʥʠʤʠʟʘʮʠʷ ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʜʠʩʪʘʥʮʠʠ ʚʧʣʦʪʴ ʜʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʜʚʠʞʝʥʠʶ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ; 

ï ʧʨʠʦʨʠʪʝʪ ʙʣʠʞʘʡʰʠʭ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʨʘʩʪʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʣʶʜ-

ʩʢʦʛʦ ʧʦʪʦʢʘ; 

ï ʧʘʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʩʝʨʝʜʠʥʝ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ. [6] 

ɺ ʪʘʙʣʠʮʝ ʦʙʦʙʱʝʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʷʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ 

ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʭʦʜʘ. [5] 

 

ʊʘʙʣʠʮʘ. ʉʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʠʭ ʧʦʪʦʢʦʚ 
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ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʧʦʤʝʱʝʥʠʡ ʧʨʠ ʧʦʞʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ. 1. 

 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ 

 

 

ʇʨʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ɻʇʉ ʧʨʠ ʚʚʦʜʝ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩ ʪʘʙ-

ʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Excel, ʘ ʤʘʢʨʦʩ Visual Basic ʦʙʝʩʧʝʯʠʣ ʚʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʘ ʧʨʠʤʝʨʝ ʟʜʘʥʠ,̫ ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʘ 2 ʵʪʘʞʘ, ʢʦ-

ʪʦʨʳʝ ʩʚʷʟʘʥʳ 3 ʣʝʩʪʥʠʯʥʳʤʠ ʧʨʦʣʝʪʘʤʠ ʠ ʠʤʝʝʪ ʜʚʘ ʚʳʭʦʜʘ. ɺʥʫʪʨʝʥʥʠʝ ʨʘʟʤʝʨʳ ʟʜʘʥʠʷ ï 12ʭ8 ʤ, ʦʙʱʝʝ 

ʯʠʩʣʦ ʧʦʤʝʱʝʥʠʡ ï 8. ʐʠʨʠʥʘ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ ï 1 ʤ, ʚʭʦʜʥʳʭ ʜʚʝʨʝʡ ï 1,2 ʤʝʪʨʘ.  

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʠʟ ʟʜʘʥʠʷ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʞʘʨʘ. ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦ-

ʛʦ ʧʦʪʦʢʘ, ʤʝʥʴʰʝʡ 1 ʯʝʣ/ʤ
2
, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ ʚ ʟʜʘʥʠʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʞʘʨʘ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ ʚ ʟʜʘʥʠʠ ʧʨʠ ʧʦʞʘ-

ʨʝ. ʉʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʣʦʢʠʨʦʚʢʫ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʢʨʳʪʴ ʜʚʠʞʝʥʠʝ ʢ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʚʳʭʦ-

ʜʘʤ ʠʟ ʥʝʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʠʡ ʧʝʨʚʦʛʦ ʵʪʘʞʘ. ʇʦʵʪʦʤ ʵʚʘʢʫʘʮʠʦʥʥʳʡ ʧʫʪʴ ʩ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʚʪʦʨʦʡ ʵʪʘʞ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʧʨʠ ʵʪʦʤ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ ʫʜʣʠʥʷʶʪʩʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝ-

ʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ. ʅʘ ʵʪʦʤ ʛʨʘʬʠʢʝ ʚʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʵʚʘ-

ʢʫʘʮʠʠ ʥʘ ʝʛʦ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʪ ʯʠʩʣʘ ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ. 
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ʈʠʩ. 2. ɺʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ 

 

 

ʈʠʩ. 3. ɺʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ 

 

 

ʅʘ ʨʠʩ. 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ ʚ ʟʜʘʥʠʠ ʦʪ ʚʨʝʤʝʥʠ 

ʵʚʘʢʫʘʮʠʠ ʚ ʩʣʫʯʘʝ ʙʣʦʢʠʨʦʚʘʥʠ ̫ʧʦʤʝʱʝʥʠʡ ʧʦ ʧʨʝʜʳʜʫʱʝʤʫ ʩʮʝʥʘʨʠ ʁʯʝʨʝʟ 0,5 ʤʠʥʫʪʳ ʠ 1 ʤʠʥʫʪʫ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ. ɿʘʚʠʩʠʤʦʩʪʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʨʠʚʳʭ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʚ ʟʜʘʥʠʠ ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠè ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʷ ʧʫʪʝʡ ʵʚʘ-

ʢʫʘʮʠʠ. 
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ʈʠʩ. 4. ɺʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʧʦʤʝʱʝʥʠʡ 

ʯʝʨʝʟ 0,5 ʤʠʥʫʪʳ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʚʘʢʫʘʮʠʠ 

 

 

ʈʠʩ. 5. ɼʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʧʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʧʦʤʝʱʝʥʠʡ  

ʯʝʨʝʟ 1 ʤʠʥʫʪʫ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʚʘʢʫʘʮʠʠ 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʙʣʦʢʠʨʦʚʢʠ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʜʣʠʥʝʥʠʝʤ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʘʨʰ-

ʨʫʪʦʚ ʧʨʠ ʦʙʭʦʜʝ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʤʘʨʰʨʫʪʳ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʧʦʣʥʝ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʨʠʚʝʜʝʥ-

ʥʳʤʠ ʚ [6] ʠ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʚ ʟʜʘʥʠʠ ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ ʢʦʤʧʣʝʢʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʧʫʪʠ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʵʚʘʢʫʘʮʠʶ  ʣʶʜʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʨʷʱʝʤ ʟʜʘʥʠʠ.  ʇʫʪʠ ʵʚʘʢʫʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʥʠʤʘʣʴʥʦʩʪʠ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 
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ʧʦʢʠʜʘʥʠʷ ʣʶʜʴʤʠ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʣʶʜʩʢʠʭ ʧʦʪʦʢʦʚ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʧʦ ʙʝʟ-

ʦʧʘʩʥʳʤ   ʜʣʷ ʯʝʣʦʚʝʩʢʠʤ ʦʨʛʘʥʠʟʤʘʤ ʟʦʥʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʧʨʦʪʦʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ɸ. ɸ. ʃʘʟʘʨʝʚ
1,2
, ɸ. ɺ. ʉʤʠʨʥʦʚ

119
 

1
ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

2
ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʂ ɺʆʇʈʆʉʋ ʆʌʆʈʄʃɽʅʀʗ ʇʈɽɼʇʀʉɸʅʀʁ ʆɹ ʋʉʊʈɸʅɽʅʀʀ ʅɸʈʋʐɽʅʀʁ 

ʆɹʗɿɸʊɽʃʔʅʓʍ ʊʈɽɹʆɺɸʅʀʁ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ʀʟʤʝʥʝʥʠʝ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ ʦʨʛʘʥʘʤʠ ɻʇʅ ʜʠʢʪʫʝʪ ʠʟʤʝʥʝʥʠʝ ʧʦʜʭʦʜʦʚ 

ʢ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʯʝʪʳʨʝ ʩʧʦʩʦʙʘ ʦʬʦʨʤʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ. ʅʘʠʚʘʞʥʝʡʰʫʶ ʨʦʣʴ 

ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʥʘʣʠʯʠʝ ʥʘ ʦʙʲʝʢʪʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʝʢʣʘʨʘʮʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʘʷ ʜʝʢʣʘʨʘʮʠʷ, ʚ̫-

ʣʷʷʩʴ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʦʛʦʚʦʨʦʤ, ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʣʞʥʦʛʦ 

ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʥʘʜʟʦʨʫ (ʢʦʥʪʨʦʣʶ), ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʩʯʝʪ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. 

 

A. A. Lazarev, A. V. Smirnov 

 

TO THE QUESTION OF PREPARING THE REGULATIONS FOR THE ELIMINATION  

OF VIOLATIONS OF MANDATORY FIRE SAFETY REQUIREMENTS  

 

ɸnnotation: change of legal grounds of registration of instructions by bodies of GPN dictates change of ap-

proaches to this activity. Authors offered four ways of registration of the specified instructions depending on action of 

regulations and normative documents in time. The major role is played thus by existence on object and contents of the 

declaration of fire safety. This declaration, being the unilateral contract, defines the system requirements directed on 

maintenance of due level of fire-prevention protection. 

Keywords: carrying out measures for supervision (control), mandatory fire safety requirements, violation of 

mandatory fire safety requirements, calculation of fire risk. 
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ʇʠʩʴʤʦʤ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 05.04.2012 ˉ19-2-3-1236 [6] ʨʘʟʜʝʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʨʤ ʥʘ 2 ʵʪʘʧʘ (ʜʦ ʠ ʧʦ-

ʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘ-

ʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [1]) (ʜʘʣʝʝ ï ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ). 

ʇʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʢ ʦʙʲʝʢʪʘʤ ʟʘʱʠʪʳ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʊʝʭ-

ʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʙʳʣ ʟʘʧʨʦʝʢ-

ʪʠʨʦʚʘʥ ʠ ʧʦʩʪʨʦʝʥ. 

ɼʣʷ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʩʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚ-

ʥʳʭ ʩʧʦʩʦʙʘ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ. 

ʉʧʦʩʦʙ I. ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʦʙʣʘʩʪʠ ʠʭ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 1.1.ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʠʣʠ ʥʘʨʫʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʉʅʠʇ, ɻʆʉʊ, ʅʇɹ, ɺʅʇɹ ʠ 

ʧʨ., ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʥʘ ʤʦʤʝʥʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʩʪʘʪʴʶ 46 ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 27 ʜʝʢʘʙʨʷ 2002 ʛ. ˉ 184-ʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè [2], ʯʘʩʪʴ 4 ʩʪʘʪʴʠ 4, ʯʘʩʪʴ 1 

ʩʪʘʪʴʠ 6 ʠ ʩʪʘʪʴʷ, ʛʜʝ ʠʟʣʦʞʝʥʳ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʥʦʤʫ ʥʘʨʫʰʝʥʠʶ, ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ 

ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʫʥʢʪʳ ʫʢʘʟʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʧʦʩʦʙ II. ʆʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʧʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ ʤʝʪʦʜʠʢʘʤ. ɼʣʷ ʦʙʲʝʢʪʦʚ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 1991 ʛʦʜʘ ʠ ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʩʠʣʫ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʧʦ ʤʝʪʦʜʠʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ɻʆʉʊ 12.1.004- 91 çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè [8]. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 1.2. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʠʣʠ ʥʘʨʫʰʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʠ/ʠʣʠ ʥʝʩʦ-

ʦʪʚʝʪʩʪʚʠʷ ʚʳʙʨʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʜʝʣʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ 

ʩʪʘʪʴʶ 46 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 27 ʜʝʢʘʙʨʷ 2002 ʛ. ˉ 184-ʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè [2], ʯʘʩʪʴ 4 

ʩʪʘʪʴʠ 4, ʯʘʩʪʴ 1 ʩʪʘʪʴʠ 6 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʧʫʥʢʪʳ ɻʆʉʊ 12.1.004-91 [8]. 

ʉʧʦʩʦʙ III. ɺʳʧʦʣʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʘʤʠ 1.5 ʠ 1.6 ʉʅʠʇ 21-01-97 çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡè [9] ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ 

ʠʣʠ ʧʨʠ ʚʳʥʫʞʜʝʥʥʳʭ ʦʪʩʪʫʧʣʝʥʠʷʭ ʦʪ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 1.3. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʠʟʣʦʞʝʥʥʳʭ ʚ ʥʠʭ ʪʨʝʙʦʚʘʥʠʷʭ, ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʩʪʘ-

ʪʴʷ 46 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 27 ʜʝʢʘʙʨʷ 2002 ʛ. ˉ 184-ʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè [2], ʯʘʩʪʴ 4 ʩʪʘʪʴʠ 

4, ʯʘʩʪʴ 2 ʩʪʘʪʴʠ 78 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1] ʠ ʧʫʥʢʪʳ 1.5 ʠ/ʠʣʠ 1.6 

ʉʅʠʇ 21-01-97 [9], ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʝ ʧʫʥʢʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʳ. 

ʉʧʦʩʦʙ IV. ʆʙʲʝʢʪ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ (ʧʦʩʪʨʦʝʥ) ʚ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ (ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ 60 ʣʝʪ ʥʘʟʘʜ) 

ʠ/ʠʣʠ ʧʝʨʝʯʝʥʴ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 1.4. ʇʨʠ ʥʘʣʠʯʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʜʝʢʣʘʨʘʮʠʠ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʜʝʣʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʩʪʘʪʴʶ 64 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1]  ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʜʝʢʣʘʨʘʮʠʠ. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 1.5. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʝʢʣʘʨʘʮʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʥʘʜʟʦʨʫ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʩʩʳʣ-

ʢʘ ʥʘ ʧʫʥʢʪʳ 23 ʦ), 33, 61 ʇʨʘʚʠʣ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 25.04.2012 ˉ 390 (ʜʘʣʝʝ ï ʇʨʘʚʠʣʘ [4]) ʚ ʯʘʩʪʠ, ʧʨʝʜʧʠʩʳʚʘʶʱʝʡ ʩʦʙʣʶ-

ʜʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʠ ʢ ʧʫʪʷʤ ʵʚʘʢʫʘʮʠʠ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʥʦʨʤʘʪʠʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʢ ʦʙʲʝʢʪʘʤ ʟʘʱʠʪʳ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʧʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʊʝʭ-

ʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. 

ʇʦʣʦʞʝʥʠʷʤʠ ʯʘʩʪʠ 1 ʩʪʘʪʴʠ 6 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʩʯʠʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʡ, ʝʩʣʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʳʧʦʣʥʝʥʳ ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʘʭ ʠ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʥʝ ʧʨʝʚʳ-

ʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ [1]. 

ʇʨʠ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ 3 ʩʪʘʪʴʠ 6 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʙʷʟʘʪʝʣʴ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʘʭ, ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʯʝʪ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʜʘʥʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ, ʩʦʙʩʪʚʝʥʥʠʢ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʩʧʦʩʦʙʘ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝ 

ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1]: 
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ʉʧʦʩʦʙ I. ʉʦʙʣʶʜʝʥʳ ʧʦʣʦʞʝʥʠʷ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʚʳʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʊʝʭʥʠ-

ʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ [1]; 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 2.1. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʠʣʠ ʥʘʨʫʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʩʚʦʜʦʚ ʧʨʘʚʠʣ, ʚ ʧʨʝʜʧʠʩʘ-

ʥʠʠ ʜʘʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʯʘʩʪʠ 1 ʠ 3 ʩʪʘʪʴʠ 6 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1], ʘ ʪʘʢʞʝ ʩʪʘʪʴʠ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥ-

ʪʘ [1], ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʫʢʘʟʘʥʥʳʝ ʩʚʦʜʳ ʧʨʘʚʠʣ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʉʚʦʜʝ ʧʨʘʚʠʣ çʕʚʘʢʫʘʮʠʦʥʥʳʝ ʧʫʪʠ ʠ ʚʳʭʦʜʳè 

[10], ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʩʩʳʣʢʫ ʥʘ ʯʘʩʪʴ 3 ʩʪʘʪʴʠ 6 ʠ ʥʘ ʩʪʘʪʴʶ 89 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1]. 

ɼʣʷ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʩʩʳʣʢʠ ʥʘ ʧʫʥʢʪʳ ʩʚʦʜʦʚ ʧʨʘʚʠʣ. 

ʉʧʦʩʦʙ II. ʉʦʙʣʶʜʘʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʠ ʧʨʠʤʝʥʝʥʳ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦ-

ʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ, ʥʝ ʦʧʠʩʘʥʥʳʝ ʚ ʩʚʦʜʘʭ ʧʨʘʚʠʣ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʦʙʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʨʘʩʯʝʪʦʤ ʨʠʩʢʘ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 31.03.2009 ˉ 272 çʆ ʧʦʨʷʜʢʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʦʮʝʥʢʝ ʧʦʞʘʨ-

ʥʦʛʦ ʨʠʩʢʘè [5]. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 2.2. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʚʳʙʨʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʦʙʲʝʢʪʘ ʚ ʧʨʝʜʧʠʩʘʥʠʷʭ ʜʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʯʘʩʪʠ 1 ʠ 7 ʩʪʘʪʴʠ 6 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʠ ʧʫʥʢʪʳ 5 ʠ 7 

(ʧʦʜʧʫʥʢʪ çʛè) ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʦʪ 31.03.2009 ˉ 272 [5]. 

ʉʧʦʩʦʙ III. ɺʳʧʦʣʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1], ʠ ʩʚʦʜʳ ʧʨʘʚʠʣ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʨʫʙʝʞʥʳʝ ʥʦʨʤʳ, ʩʪʘʥʜʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʦʯʝʝ. ɼʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ 

ʨʝʰʝʥʠʡ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʦʙʦʩʥʦʚʳʚʘʪʴʩʷ ʨʘʩʯʝʪʦʤ ʨʠʩʢʘ ʧʦ ʫʧʦʤʷʥʫʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʇʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ ʘʥʘʣʦʛʠʯʝʥ ɺʘʨʠʘʥʪʫ ʧʨʝʜʧʠʩʘʥʠʷ 2.2. 

ʉʧʦʩʦʙ IV. ɼʣʷ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʨʦʤʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 20 ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.12.1994 ˉ 69 - ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [3] ʠ ʯʘʩʪʠ 2 ʩʪʘʪʴʠ 78 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘ-

ʤʝʥʪʘ [1] ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʝʟ ʨʘʩʯʝʪʘ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. 

ɺʘʨʠʘʥʪ ʧʨʝʜʧʠʩʘʥʠʷ 2.3. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʠʟʣʦʞʝʥʥʳʭ ʚ ʥʠʭ ʪʨʝʙʦʚʘʥʠʷʭ, ʚ ʧʨʝʜʧʠʩʘʥʠʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʩʳʣʢʘ ʥʘ ʩʪʘʪʴʶ 20 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.12.1994 ˉ 69 ï ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

[3] ʠ ʯʘʩʪʴ 2 ʩʪʘʪʴʠ 78 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1], ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʝ ʧʫʥʢʪʳ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧ. 61 ʇʨʘʚʠʣ [4], ʢʘʩʘʶʱʠʡʩʷ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʟʘʱʠʪʳ. 

ʇʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ ʥʘ ʦʙʲʝʢʪʳ ʟʘʱʠʪʳ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʡʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʚʝʜʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʜʝʢʣʘʨʘʮʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʝʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʝʝ ʨʘʟʨʘʙʦʪʢʘ). ʊʦ ʝʩʪʴ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ ʦʙʲʝʢʪʘ ʢ ʥʝʤʫ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʟʘ-

ʜʝʢʣʘʨʠʨʦʚʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʠʢʦʤ (ʠʣʠ ʠʥʳʤ ʣʠʮʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠʢʘʟʘ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 

24.02.2009 ˉ91) [6]. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʝʥʠʝ ʜʝʢʣʘʨʘʮʠʠ. 

ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʦʙʲʝʢʪʘ ʜʝʢʣʘʨʘʮʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʩʩʳʣʢʠ 

ʥʘ ʩʪʘʪʴʶ 64 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [1] ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ 

ʜʝʢʣʘʨʘʮʠʠ. 
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ʉ. ʉ. ʃʘʧʰʠʥ
20

 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʆɼɻʆʊʆɺʂʀ ɼʆʃɾʅʆʉʊʅʓʍ ʃʀʎ 

ʅɸɼɿʆʈʅʓʍ ʆʈɻɸʅʆɺ ʄʏʉ ʈʆʉʉʀʀ 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʄʏʉ ʈʦʩʩʠʠ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʦʪʨʘʙʦʪʢʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʦʙʫʯʘʶʱʝʛʦ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʨʝʥʘʞʝʨʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʙʫʯʘʶʱʠʤʩʷ ʦʪʨʘʙʘʪʳʚʘʪʴ ʵʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʦʙʲʝʢʪʦʚ 

ʟʘʠɦʪʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʝʜʣʦʞʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʥʠʷ ʥʘ ʝʝ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʧʦʣʥʦʤʦʯʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʫʥʢ-

ʮʠʷ, ʧʨʦʚʝʨʢʘ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ. 

 

S. S. Lapshin 

 

IMPROVEMENT OF TRAINING OF OFFICERS OF THE SUPERVISORY BODIES 

OF EMERCOM OF RUSSIA 

 

Problematic issues of training officials of the supervisory authorities of the Ministry of Emergencies of Russia 

for the exercise of authority to develop administrative procedures for the implementation of federal state supervision 

over the implementation of fire safety requirements are considered. A description is given of a training interactive simu-

lator that allows students to work out the stages of verification of objects of protection. To solve problematic issues, the 

development of a conceptual model and the creation on its basis of an information-analytical system for developing 

skills in conducting control measures to ensure fire safety for students and supporting decision-making in the exercise 

of authority by officials is proposed. 

Keywords: model, making decisions, administrative procedures, state function, verification of the object of 

protection. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʨʠʟʥʘʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʧʦʚʳʰʘʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʠ ʦʢʦʥʯʘʥʠʝ 

ʥʘʜʟʦʨʥʳʭ ʢʘʥʠʢʫʣ, ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ (ʩʨʝʜʥʷʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʥʝʞʠʣʦ-

ʛʦ ʟʜʘʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ [7]), ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ʅʝ ʟʘʪʨʘ-

ʛʠʚʘʷ ʬʠʥʘʥʩʦʚʫʶ ʩʪʦʨʦʥʫ ʚʦʧʨʦʩʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʙʣʝʤʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦ-

ʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [6] (ʜʘʣʝʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ): 

ʬʠʟʠʯʝʩʢʘʷ ʥʝʭʚʘʪʢʘ ʣʶʜʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʛʨʫʟʢʘ ʥʘ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʥʘ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ, ʪʘʢʞʝ ʨʘʩʪʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [4] ʦʪʤʝʯʘʶʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ (ʨʠʩʢʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ) ʠʤʝʶʱʠʭ ʤʝʩʪʦ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʚʝʨʦʢ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂ ʥʠʤ ʦʪʥʝʩʝʥʳ: ʦʰʠʙʢʠ ʠʥʩʧʝʢʪʦʨʦʚ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʝ-

ʜʝʥʠʡ ʦ ʣʠʮʘʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʨʦʢ [4]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʢʘʩʘʝʪʩʷ ʣʠʰʴ ʦʜʥʦʡ ʠʟ ʜʝʩʷʪʠ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ [6]. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʚʝʨʦʢ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʢʘʞʜʳʡ ʤʝʩʷʮ [4]. ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞ-

ʥʦʩʪʥʦʝ ʣʠʮʦ ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩ-

ʧʝʨʪʠʟʳ ʨʘʩʯʝʪʦʚ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝ-

ʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʬʦʨʤʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʠʩʢʣʶʯʠʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʣʞʥʦʩʪʥʦʤʫ ʣʠʮʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ çʚ ʜʚʠʞʝʥʠʠè (ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ ʉʇʆʀɸʇ ʧʨʠ ʚʩʝʭ ʝʝ ʜʦʩʪʦʠʥ-

ʩʪʚʘʭ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʟʘ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ). 
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʆʜʥʘ ʠʟ ʥʠʭ ʵʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʘ ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥ ʦʪʚʣʝʢʘʝʪ ʠ ʫʯʝʥʠʢʘ ʠ ʫʯʠʪʝʣʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʣʷ ʜʝʪʝʡ XXI  

ʚʝʢʘ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʘ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʟʙʳʪʦʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʥʘ ʝʝ ʫʩʚʦʝʥʠʝ, ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʨʫʜʥʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [3] ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʩʪʘʨʝʚʰʠʭ  ʤʦʪʠ-

ʚʘʮʠʦʥʥʳʭ  ʩʭʝʤ,  (ʪ.ʢ. ʧʦʦʱʨʝʥʠʝ  ʠ  ʥʘʢʘʟʘʥʠʝ  ʫʞʝ  ʥʝ  ʜʘʶʪ  ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ). ʉʣʝʜʫʝʪ ʚʥʝʜʨʷʪʴ ʠʛʨʦʚʫʶ 

ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʙʫʞʜʝʥʠʝ ʫʯʝʥʠʢʘ ʫʯʠʪʴʩʷ ʣʫʯʰʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʣʝʤʝʥʪʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴ-

ʥʦʩʪʠ, ʘ ʥʘʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ çʚʳʞʠʚʘʥʠʷè ʚ ʠʛʨʝ (ʘ ʟʘʪʝʤ ʠ ʚ ʞʠʟʥʠ) [1]. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʠʛʨʘ ʦʙʣʝʛʯʘʝʪ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ çʚʞʠʚʘʥʠʷ ʚ ʦʙʨʘʟè, ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʚʥʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ) ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʦʩʪʦ-

ʷʥʥʦʡ ʦʩʥʦʚʝ (ʪ.ʥ. ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ). ʀʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʬʫʥʢʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʠʝ ʧʦʧʳʪʢʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʥʘ ʢʘʬʝʜʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʵʢʩʧʝʨʪʠʟʳ ʧʦʞʘʨʦʚ (ʚ ʩʦʩʪʘʚʝ ʋʅʂ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʥʘʜʟʦʨè) ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʪʨʝʥʘʞʝʨ çɺʠʨʪʫʘʣʴ-

ʥʳʡ ʢʘʙʠʥʝʪ ʠʥʩʧʝʢʪʦʨʘ ɻʇʅè (ʘʚʪʦʨʳ ʂʦʥʦʚʘʣʝʥʢʦ ɽ.ʇ., ʄʦʯʘʣʦʚ ɸ.ʄ., ʃʘʧʰʠʥ ʉ.ʉ.) [2]. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʘʣʦʥʝ çʂʦʤʧʣʝʢʩʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 2019è. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥ-

ʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʪʥʦʩʷʪʩʷ: ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʨʝʥʘʞʝʨʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʤʘʨʪʬʦʥʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʢʦʚ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦ (ʠ ʚ ʣʶʙʦʝ ʫʜʦʙ-

ʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ), ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʞʝʪ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

(ʘʚʪʦʨʳ [3] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ çʫʩʧʝʰʥʝʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʥʝʘʫʜʠʪʦʨʥʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ  ʧʦ  ʜʠʩʮʠʧʣʠʥʝè.). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦʚʦʛʦ ʧʦʜʭʦʜʘ,  ʩ  ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥ-

ʪʝʥʩʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʩ ʜʨʫʛʦʡ ï ʢʦʤʧʝʥʩʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ  ʧʝʨʝʛʨʫʟʢʫ  

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ,  ʵʤʦʮʠʦʥʘʣʴʥʳʤ  ʠ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʦʪʜʳʭʦʤ [3]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦ-

ʜʫʢʪ ʥʝ ʣʠʰʝʥ ʥʝʜʦʩʪʘʪʢʦʚ (ʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʦʪʥʝʩʪʠ ʢ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ): ʦʛʨʘʥʠ-

ʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʞʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳ-

ʛʣʷʜʠʪ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʘ ʬʦʨʤʫʣ), ʥʝʧʦʣʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʢʨʘʥʘʭ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 5,5ᾴ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʥʘʞʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥ AXMA Story Maker JS ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʢʣʶʯʝʥ-

ʯʝʩʢʠʭ ʠʛʨ [5]. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ AXMA  ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

ï ʇʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ï ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʥʝ ʪʨʝʙʫʶʪʩʷ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ï ʋʜʦʙʥʳʡ ʚʩʪʨʦʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʩ ʧʦʜʩʚʝʪʢʦʡ ʩʠʥʪʘʢʩʠʩʘ. 

ï ʇʦʜʜʝʨʞʢʘ ʠʣʣʶʩʪʨʘʮʠʡ, ʟʚʫʢʦʚ, ʬʦʥʦʚʦʡ ʤʫʟʳʢʠ ʠ ʚʠʜʝʦ. 

ï ɺʦʟʤʦʞʥʦʩʪʴ ʧʠʩʘʪʴ ʥʘ ʣʶʙʳʭ ʷʟʳʢʘʭ ʤʠʨʘ. 

ï ɹʳʩʪʨʘʷ ʧʫʙʣʠʢʘʮʠʷ ʠʛʨʳ ʚ ʦʥʣʘʡʥ ʙʠʙʣʠʦʪʝʢʝ. 

ï ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ï ʋʜʦʙʥʳʝ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ï ɼʝʩʷʪʴ ʚʩʪʨʦʝʥʥʳʭ ʪʝʤ ʦʬʦʨʤʣʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʩʪʨʦʡʢʠ. 

ʅʝʜʦʩʪʘʪʦʢ ʣʶʙʳʭ ʧʦʜʦʙʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʧʝʨʝ-

ʩʪʘʪʴ ʝʝ ʨʘʟʚʠʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʚ ʧʨʦʛʨʘʤʤʝ. ʂ ʧʦʜʦʙʥʳʤ ʩʨʝʜ-

ʩʪʚʘʤ ʨʘʟʨʘʙʦʪʢʠ ʦʪʥʦʩʷʪʩʷ: Twine, INSTEAD. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʠʡ HTML 5, PHP, SQL ʠ JavaS-

cript ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʦʙʫʯʘʶʱʫʶ ʩʨʝʜʫ ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʳ-

ʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʦʙʫʯʘʶʱʠʭʩʷ ʦʪ ʠʛʨʳ ʢ ʨʝʘʣʴʥʦʩʪʠ. ʆʜʠʥ ʠʟ ʰʘʛʦʚ ʪʘ-

ʢʦʛʦ ʧʝʨʝʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʥʘ ʩʪʘʞʠʨʦʚʢʝ (ʧʨʘʢʪʠʢʝ), ʢʦʛʜʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʞʝ ʝʩʪʴ ʟʥʘʥʠʷ ʠ ʤʥʦʛʦ-

ʢʨʘʪʥʦ ʦʪʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ, ʚ ʨʝʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʢ ʜʘʥʥʦʤʫ ʦʧʳʪʫ ʜʦʙʘʚʠʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʧʝʨʠʦʜ ʚʭʦʞʜʝʥʠʷ ʚ ʜʦʣʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʪʘʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʄʏʉ 

ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʠʜʝʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪ-

ʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʥʠʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʚʳʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʧʦʜ-

ʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʧʦʣʥʦʤʦʯʠʡ. ʀʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʧʨʦʚʦʜʠʪʴ ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʘʢ ʩʘʤʦʛʦ ʨʝʰʝʥʠʷ, ʪʘʢ ʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʤʘʨʪʬʦʥʘ ʩ 

ʚʳʭʦʜʦʤ ʚ ʠʥʪʝʨʥʝʪ. 
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COMPARATIVE CHARACTERISTICS OF MODELS OF CALCULATING  

THE DYNAMICS OF DANGEROUS FACTORS OF A FIRE  

 

Over the past year, in fires, injured and killed several thousand people, as a result of exposure to fire hazards. 

Development and improvement of mathematical models for calculating the dynamics of fire hazards is one of the priori-

ties in ensuring fire safety. In this article, the comparative characteristic of mathematical models of calculation of dy-

namics of dangerous factors of the fire is given. 

Keywords: individual fire risk; hazards of fire; mathematical model of fire. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 22.07.2008 ˉ123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè,  ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ï ʵʪʦ ʧʦʞʘʨʥʳʡ ʨʠʩʢ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ [4]. ɺʝʣʠʯʠʥʘ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʘʤʠ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 30 ʠʶʥʷ 2009 ʛ. ˉ 382 çʆʙ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʚ ʟʜʘʥʠʷʭ, ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʩʪʨʦʝʥʠʷʭ ʨʘʟ-

ʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠè [2] ʠ ˉ 404 ʦʪ 10 ʠʶʣʷ 2009 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦ-
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ʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭè [3]. ʇʦ ʦʧʫʙʣʠʢʦʚʘʥ-

ʥʤr ʥʘ ʧʦʨʪʘʣʝ ɽʜʠʥʦʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʘʥʥʳʤ ʄʏʉ ʈʦʩʩʠʠ 

ʪʦʣʴʢʦ ʟʘ ʧʨʦʰʝʜʰʠʡ 2018 ʛʦʜ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʧʦʞʘʨʘʭ ʧʦʛʠʙʣʦ ʦʢʦʣʦ 8 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘ-

ʷʭ, ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʭʘʣʘʪʥʦʩʪʴ ʣʶʜʝʡ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʨʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʯʴʝʡ-

ʪʦ ʦʰʠʙʢʠ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘ-

ʨʘ: ʠʥʪʝʛʨʘʣʴʥʘʷ, ʟʦʥʥʘʷ ʠ ʧʦʣʝʚʘʷ, ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʠʟʘʮʠʠ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʞʘʨʘ [1]. ɺʳʙʦʨ ʦʜʥʦʡ ʠʟ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʣʦʞʥʦʩʪʠ ʧʣʘʥʠ-

ʨʦʚʢʠ ʧʦʤʝʱʝʥʠʷ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʠ ʟʦʥʥʘʷ ʤʦʜʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʨʦ-

ʩʪʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʦʣʝʚʘʷ ʤʦʜʝʣʴ ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʦ-

ʤʝʱʝʥʠʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʥʫʪʨʝʥʥʠʭ ʧʨʝʛʨʘʜ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ 

ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʦʯʘʛʘ ʧʦʞʘʨʘ ʩʦʠʟʤʝʨʠʤ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʨʘʟʤʝʨʦʤ ʧʦʤʝʱʝʥʠʷ. ɿʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ, 

ʢʦʛʜʘ ʨʘʟʤʝʨ ʦʯʘʛʘ ʧʦʞʘʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʨʘʟʤʝʨʦʚ ʧʦʤʝʱʝʥʠʷ.  

ʇʦʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ, ʩʢʦʨʦʩʪʝʡ, ʜʘʚʣʝʥʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 

ʛʘʟʦʚʦʡ ʩʨʝʜʳ ʠ ʯʘʩʪʠʮ ʜʳʤʘ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʧʦʤʝʱʝʥʠʡ. ɿʦʥʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʩʨʝʜʥʝʟʦʥʥʳʝ (ʟʦʥʥʘʷ ʤʦʜʝʣʴ) ʠ ʩʨʝʜʥʝʦʙʲʝʤʥʳʝ (ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ) ʚʝʣʠʯʠʥʳ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ, ʤʘʩ-

ʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʠʩʣʦʨʦʜʘ, ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʦʧʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʳʤʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʩʨʝʜʥʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʛʘʟʦʦʙʤʝʥʘ ʯʝʨʝʟ ʧʨʦʝʤʳ.  

ʇʝʨʝʯʝʥʴ ʜʦʧʫʱʝʥʠʡ ʠ ʫʧʨʦʱʝʥʠʡ ʨʝʘʣʴʥʳʭ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ 

ʧʦʞʘʨʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʜʣʷ ʧʦʣʝʚʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʛʦ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʧʦʤʝʱʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʚʝʩʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦ-

ʷʥʠʷ. ʃʦʢʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʠ ʪʚʝʨʜʳʭ ʠʣʠ ʞʠʜʢʠʭ ʯʘʩʪʠʮ ʦʜʠʥʘʢʦʚʳ 

ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʝ ʛʘʟʦʚʦʡ ʩʨʝʜʳ ʧʦʤʝʱʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦ-

ʤʘʩʩʦʦʙʤʝʥʘ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʦʙʲʝʤʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʛʘ-

ʟʦʚʦʡ ʩʨʝʜʳ. ʇʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʳʭ ʜʘʚʣʝʥʠʡ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʧʦʤʝʱʝʥʠʷ,  ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʝʡ, ʨʘʚʥʳʭ ʥʫʣʶ, ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʝʤʘ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʷʤʠ ʠ ʩʦʚʧʘʜʘʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʟʦʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʝ ʛʘʟʦʚʦʡ ʩʨʝʜʳ 

ʧʦʤʝʱʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʨʝʜʥʝʟʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷ-

ʤʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, ʧʨʠʧʦʪʦʣʦʯʥʳʡ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʳʤ ʧʦʪʦʣʢʫ, ʨʘʚʥʦ-

ʤʝʨʥʦ ʧʨʦʛʨʝʪʳʤ ʠ ʟʘʜʳʤʣʝʥʥʳʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʨʘʟʣʠʯʠʷ, ʪʘʢ ʞʝ ʠʤʝʝʪʩʷ ʠ ʩʭʦʜʩʪʚʦ ʚ ʫʧʨʦʱʝʥʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʞʘ-

ʨʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦ ʚʩʝʭ ʤʦʜʝʣʷʭ ʛʘʟʦʚʘʷ ʩʤʝʩʴ ʩʦʩʪʦʠʪ ʠʟ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ, ʯʪʦ ʜʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠ ʧʦʞʘʨʝ.  ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʤʦʜʝ-

ʣʝʡ. ɹʦʣʝʝ ʧʦʭʦʞʠʤʠ ʷʚʣʷʶʪʩʷ ʟʦʥʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʠ. ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ, ʧʨʠ ʨʘʩʯʝʪʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʧʨʦʝ-

ʤʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʪʝʧʣʦʦʪʚʦʜʘ ʚ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʥʝʢʦʪʦʨʫʶ ʠʝʨʘʨʭʠʶ ʵʪʠʭ ʤʦʜʝʣʝʡ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʩʪʨʳʡ ʠ ʥʠʟʢʦʪʨʫʜʦʝʤʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʨʘʩʯʝʪ ʜʠʥʘʤʠʢʠ 

ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʠ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʴʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʨʘʩʯʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʟʦʥ-

ʥʳʭ ʠʣʠ ʧʦʣʝʚʦʡ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʧʦ ʦʙʲʝʤʫ ʧʦʤʝʱʝʥʠʷ.  

ɿʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʨʘʩʯʝʪ ʜʠʥʘʤʠʢʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʪʘʢʞʝ ʚ ʵʪʦʡ ʤʦʜʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʩʣʦʚʥʳʤ ʨʘʟʙʠʝʥʠʝʤ ʥʘ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʩʣʦʞʥʦʡ ʪʝʨʤʦʛʘʟʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʞʘʨʘ ʦʩʥʦʚʥʳʝ ʜʦʧʫʱʝʥʠʷ ʟʦʥʥʦʡ ʤʦʜʝʣʠ (ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʛʨʝʪʳʡ ʧʨʠʧʦʪʦʣʦʯʥʳʡ 

ʩʣʦʡ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ.  

ʇʦʣʝʚʘʷ ʤʦʜʝʣʴ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʫʩʠʣʠʡ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ. ʇʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʘʨʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʨʝʭ ʤʦʜʝʣʝʡ ʨʘʩʯʝʪʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʧʨʠ ʧʦʞʘʨʝ ʚ ʧʦʤʝʱʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʝʚʘʷ ʤʦʜʝʣʴ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʨʘʟ-

ʨʘʙʦʪʘʥʦ ʠʜʝʘʣʴʥʦʡ ʠ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. 
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ON THE RESULTS OF THE STUDY OF THE EFFECT OF FLAME RETARDANT S 

BASED ON ORGANOSILOXANES ON THE FLAMMABILITY OF POLYSTYRENE FOAM  

 

The paper describes some of the advantages and disadvantages of building insulation based on polystyrene 

foam, discusses ways to solve the problem of its increased fire hazard, presents the results of a study of the effect of 

flame retardants based on organosiloxanes with the addition of talc, urea, kaolin, on the flammability of polystyrene 

boards. 

Keywords: Fire safety, flammability of expanded polystyrene, flame retardants, water glass, organosiloxanes, 

kaolin, talc, urea. 

 

 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʩʝ-

ʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʭʦʜʫʝʤʳʭ ʩʨʝʜʩʪʚ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦ-

ʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʝʛʦ ʫʜʘʝʪʩʷ ʜʦ-

ʩʪʠʯʴ ʧʫʪʝʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʛ-

ʢʠʭ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʝʰʝʚʳʭ, ʥʦ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʫʪʝʧʣʠʪʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝ-

ʣʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴ-

ʥʳʭ ʧʣʠʪ ʧʨʠ ʫʪʝʧʣʝʥʠʠ ʟʜʘʥʠʡ ʨʘʟʥʦ-

ʦʙʨʘʟʥʦ: ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʫʪʝʧʣʝʥʠʠ 

ʧʦʣʦʚ, ʢʨʦʚʣʠ, ʩʪʝʥ (ʨʠʩ. 1, 2).  

 

 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʥʝʥʠʝ  

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ 

ʧʨʠ ʫʪʝʧʣʝʥʠʠ ʩʪʝʥ 

 

 

ʈʠʩ. 2. ʇʨʠʤʝʥʝʥʠʝ  

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ 

ʧʨʠ ʫʪʝʧʣʝʥʠʠ ʧʦʣʦʚ 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ ʦʙʣʘʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʟʚʫʢʦʠʟʦʣʷʮʠʷ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʚʣʘʛʦʩʪʦʡ-

ʢʦʩʪʴ, ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʧʨʦʩʪʦʪʘ ʚ ʤʦʥʪʘʞʝ ʠ ʢʨʝʧʝʞʝ [1]. ʅʦ ʧʦʤʠʤʦ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʦʙʣʘʜʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ 

ʝʛʦ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ï ʵʪʦ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ. ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʠ ʛʠʙʝʣʠ ʣʶʜʝʡ ʥʘ ʧʦʞʘʨʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʟʜʘʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʝʥʦʧʦʣʠ-

ʩʪʠʨʦʣ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ. ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳ-

ʩʦʢʦʡ ʜʳʤʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʪʦʢʩʠʯʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ. 

ɺʦʧʨʦʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʧʦʜʥʠʤʘʣʩʷ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ [2, 3, 4]. ʈʝʟʫʣʴʪʘʪʳ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʜʷʪʩʷ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ: ʧʨʠʤʝʥʝʥʠʝ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ ʚ ʟʜʘʥʠʷʭ ʧʨʠ 

ʧʦʞʘʨʝ ʧʦʟʚʦʣʷʝʪ ʦʛʥʶ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʪʦʢʩʠʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʨʠ ʝʛʦ 

ʛʦʨʝʥʠʠ, ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʨʷʱʝʤ ʧʦʤʝʱʝʥʠʠ, ʢ ʦʪʨʘʚʣʝʥʠʶ ʠʣʠ ʛʠʙʝʣʠ. 

                                                 
22É ʄʦʯʘʣʦʚ ɸ. ʄ., 2019 
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ʆʜʥʘʢʦ, ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʜʝʣʘʶʪ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝʟʘ-

ʤʝʥʠʤʳʤ ʧʨʠ ʫʪʝʧʣʝʥʠʠ ʟʜʘʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʝʥʦʧʦʣʠʩʪʠ-

ʨʦʣʴʥʳʭ ʧʣʠʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘ ʨʳʥʢʝ çʩʘʤʦʟʘʪʫʭʘʶʱʠʡè ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʠʪʴ ʦʧʠʩʘʥʥʫʶ ʧʨʦʙʣʝʤʫ [2], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪʩʷ ʪʘʢʞʝ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [6]. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʠ ʧʨʦʚʝʨʝʥʘ ʛʠʧʦʪʝʟʘ: ʧʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʦʩʠʣʦʢʩʘʥʦʚ, ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ 

ʧʣʠʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʦʨʘʞʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʧʨʠ ʝʛʦ ʛʦʨʝʥʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ, ʘʚʪʦʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʝʣʘʶʪ ʩʪʘʚʢʫ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚʦʩ-

ʧʣʘʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ 

ʣʠʙʦ ʚʦʩʧʣʘʤʝʥʠʪʩʷ ʥʘʤʥʦʛʦ ʧʦʟʞʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʚ çʥʝʦʙʨʘʙʦʪʘʥʥʦʤè ʚʠʜʝ, ʣʠʙʦ ʥʝ ʚʦʩʧʣʘʤʝʥʠʪʩʷ 

ʚʦʚʩʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʛʥʝʟʘʱʠʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʝʛʦ ʥʘʥʝʩʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʟʘʱʠʪʳ ʧʝʥʦʧʦ-

ʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʤʝʥʠ [7]. ʇʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥ-

ʥʦʛʦ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʛʨʫʧʧʳ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʦʜʥʘʢʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʷ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʦʡ ʧʣʠʪʳ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʜʣʷ ʵʚʘʢʫʘ-

ʮʠʠ ʣʶʜʝʡ ʠʟ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʯʘʣʩʷ ʧʦʞʘʨ. 

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʦʛʥʝʟʘ-

ʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʚ ʜʘʥʥʳʝ ʩʦʩʪʘʚʳ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʠʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

1. ʉʦʩʪʘʚ (10% ʦʨʛʘʥʦʩʠʣʦʢʩʘʥ, 30% ʢʘʦʣʠʥ, 5% ʪʘʣʴʢ, 30% ʞʠʜʢʦʝ ʩʪʝʢʣʦ). 

2. ʉʦʩʪʘʚ (10% ʦʨʛʘʥʦʩʠʣʦʢʩʘʥ, 30% ʢʘʦʣʠʥ, 5% ʪʘʣʴʢ, 30% ʞʠʜʢʦʝ ʩʪʝʢʣʦ, 5% ʢʘʨʙʘʤʠʜ). 

ʂʘʦʣʠʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʣʠʪ ʠ ʣʠʩʪʦʚ ʠʟ ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʦʙʣʠʮʦʚʢʝ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʥʝʟʘʱʠʪʳ ʙʝʪʦʥʘ ʜʦ 360 ʤʠʥʫʪ [8]. ʊʘʣʴʢ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʘʥʪʠʧʠʨʝʥʦʚ ʜʣʷ ʟʘʱʠʪʳ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [8]. ʄʦʯʝʚʠʥʘ - ʢʘʨʙʘ-

ʤʠʜ, ʙʝʣʳʝ ʢʨʠʩʪʘʣʣʳ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʧʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ɺʦ ʚʩʧʫʯʠʚʘʶʱʠʭʩʷ ʢʦʤʧʦʟʠʪʘʭ, ʤʦʯʝʚʠʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʘʟʦʦʙʨʘʟʦʚʘʪʝʣʷ [9]. 

ʉʠʥʪʝʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʯʝʚʠʥʳ ʧʨʦʚʦ-

ʜʠʣʩʷ ʚ ʪʨʝʭʛʦʨʣʦʚʦʡ ʢʦʣʙʝ, ʩʥʘʙʞʝʥʥʦʡ ʦʙʨʘʪʥʳʤ 

ʭʦʣʦʜʠʣʴʥʠʢʦʤ, ʪʝʨʤʦʤʝʪʨʦʤ, ʤʝʰʘʣʢʦʡ, ʧʦʤʝʱʝʥ-

ʥʦʡ ʚ ʚʦʜʥʫʶ ʙʘʥʶ. ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʘʩʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ 75 ʉ ʠ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

75-80 ʉ 2 ʯʘʩʘ. ɺ ʦʩʪʘʣʴʥʦʤ ʤʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʥʝʩʝʥʠʷ ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 
ʘʥʘʣʦʛʠʯʥʳ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ [7]. 

ʊʘʙʣʠʮʘ 1. ʉʦʩʪʘʚʳ ʦʛʥʝʟʘʱʠʪʥʳʭ ʨʘʩʪʚʦʨʦʚ 

 

ˉ 1 ʩʦʩʪʘʚ 2 ʩʦʩʪʘʚ 

ʆʨʛʘʥʦʩʠʣʦʢʩʘʥ 10% 10% 

ɾʠʜʢʦʝ ʩʪʝʢʣʦ 30% 30% 

ʂʘʦʣʠʥ 30% 30% 

ʊʘʣʴʢ 5% 5% 

ʂʘʨʙʘʤʠʜ - 5% 

ɺʦʜʘ 25% 20 
 

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ, ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʤʠ ʚ [5]. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʦʚʝʜʝʥʘ ʧʨʦ-

ʚʝʨʢʘ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ, ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʩʦʩʪʘʚʘ-

ʤʠ ʠ ʧʦʩʣʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʥʝʝ ʧʨʝʜʣʦ-

ʞʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ ʪʘʣʴʢ, ʢʘʦʣʠʥ ʠ ʢʘʨʙʘʤʠʜ ʥʝ ʧʨʠʥʦʩʠʪ ʜʦʣʞʥʦʛʦ ʵʬ-

ʬʝʢʪʘ ʠ ʣʫʯʰʠʤ ʜʣʷ ʟʘʱʠʪʳ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʭ ʧʣʠʪ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʩʪʘ-

ʝʪʩʷ 10% ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʦʩʪʘʚ ʦʨʛʘʥʦʩʠʣʦʢʩʘʥʘ ʠ 1% ʜʝʩʷʪʠʧʨʦʮʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʦʥʦʣʘ, ʚʨʝʤʷ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦʛʦ ʛʦʨʝʥʠʷ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ RAVATHERM XPS STANDARD ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʩʥʠʟʠ-

ʣʦʩʴ ʚ 10 ʨʘʟ, ʚʨʝʤʷ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʫ ʤʠʥʫʪʫ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʧʣʘʚʣʝʥʠʷ 

ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 70 ʉ. 

 

ʊʘʙʣʠʮʘ 2. ɺʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʇʉɹ-ʉ 15ʋ  

ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʞʘʨʦʩʪʦʡʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ 

 

 ɺʨʝʤʷ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ, Ǔʉ 

ʀʟʤʝʥʝʥʠʝ 

ʤʘʩʩʳ, % 

ʆʙʨʘʟʦʚʘʥʠʝ 

ʛʦʨʷʱʠʭ ʢʘʧʝʣʴ 

ɺʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʛʦ ʛʦʨʝʥʠʷ, ʩ 

1 ʩʦʩʪʘʚ 241 321 39 - 0 

 247 353 35 - 0 

 242 359 32 - 0 

2 ʩʦʩʪʘʚ 231 329 41 - 0 

 236 330 40 - 0 

 230 335 36 - 1 
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ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ  

RAVATHERM XPS STANDARD  

 

 ɺʨʝʤʷ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ, Ǔʉ 

ʀʟʤʝʥʝʥʠʝ 

ʤʘʩʩʳ, % 

ʆʙʨʘʟʦʚʘʥʠʝ 

ʛʦʨʷʱʠʭ ʢʘʧʝʣʴ 

ɺʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʛʦ ʛʦʨʝʥʠʷ, ʩ 

1 ʩʦʩʪʘʚ 177 270 79 + 5 

 175 275 78 - 6 

 170 278 76 - 7 

2 ʩʦʩʪʘʚ 176 289 74 - 0 

 177 290 76 - 1 

 172 293 80 + 0 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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STUDYING OF PROCESS OF IGNITION OF SAMPLES OF ASPEN WOOD 

 

This work is devoted to the study of the ignition process of aspen wood samples using a standard installation to 

determine the Flammability groups of building materials çVSMè. 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ 

ʦʩʠʥʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʫʧʧ 

ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ çɺʉʄè. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʠ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʣʠʩʪʚʝʥʥʳʭ ʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ [2].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʜʨʝʚʝʩʠʥʘ ʣʠʩʪʚʝʥʥʦʡ ʧʦʨʦʜʳ, 

ʘ ʠʤʝʥʥʦ, ʦʩʠʥʳ. ɼʨʝʚʝʩʠʥʘ ʦʩʠʥʳ ʦʪʣʠʯʘʝʪʩʷ ʧʨʷʤʦʩʣʦʡʥʦʩʪʴʶ, ʤʷʛʢʦʩʪʴʶ ʠ ʣʝʛʢʦʩʪʴʶ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʫʤʝ-

ʨʝʥʥʦ ʫʩʳʭʘʝʪ, ʭʦʨʦʰʦ ʨʘʩʢʘʣʳʚʘʝʪʩʷ, ʥʦ ʤʘʣʦ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʦʩʠʥʘ ʠ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦʡ ʨʝʟʴ-

ʙʳ, ʪʘʢ ʢʘʢ ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʘʪʴ ʝʝ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʝʛʦʜʥʷ ʠʟ ʦʩʠʥʳ ʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ ï ʚʘʛʦʥʢʫ, ʜʦʩʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʘʥʴ ʠ ʩʘʫʥ. 

ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʩʠʥʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ 

ʧʨʦʯʥʦʩʪʴʶ, ʚʝʣʠʢʦʣʝʧʥʦ ʩʦʭʨʘʥʷʶʪ ʪʝʧʣʦ, ʥʦ ʥʝ ʦʙʞʠʛʘʶʪ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ.  

ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝ-

ʩʠʥʳ ʦʩʠʥʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ɻʆʉʊ 30402-96 [1]. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʘ (ʂʇʇʊʇ, ʚʨʝʤʷ ʚʦʩʧʣʘ-

ʤʝʥʝʥʠʷ) ʧʨʠ ʟʘʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ ʫʨʦʚʥʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʘ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʧʣʘʤʝʥʠ ʦʪ ʠʩʪʦʯ-

ʥʠʢʘ ʟʘʞʠʛʘʥʠʷ. 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʧʨʠʤʝʥʷʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ: 

1. ʋʩʪʘʥʦʚʢʘ çɺʉʄè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 1).  

2. ɺʝʩʳ (ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʛ.). 

3. ʀʇʇ-2 ʀʟʤʝʨʠʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

4. ʉʝʢʫʥʜʦʤʝʨ. 

5. ɺʣʘʛʦʤʝʨ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʚʣʘʞʥʦ-

ʩʪʠ ʦʙʨʘʟʮʦʚ). 

ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ.  

 

 
 

ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ çɺʉʄè 

 

ʆʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʠʟʛʦʪʦʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʥʦʛʦ ʙʨʫʩʢʘ ʩ ʛʘʙʘʨʠʪʘʤʠ 165ʭ165 (Ñ5) ʤʤ ʠ ʪʦʣʱʠ-

ʥʦʡ ʥʝ ʙʦʣʝʝ 70 ʤʤ. ʆʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʠʤʝʣʠ ʚʣʘʞʥʦʩʪʴ 12-20%, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʚʣʘʛʦʤʝʨʘ. ɼʣʷ ʵʪʦʛʦ ʦʙʨʘʟʮʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʣʠ. ʂʦʥʪʨʦʣʴ ʚʣʘʞʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʠʛʦʣʴʯʘʪʦʛʦ ʚʣʘʛʦʤʝʨʘ. ʆʙʨʘʟʮʳ ʭʨʘʥʠʣʠ ʚ ʛʝʨʤʝʪʠʯʥʦʡ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʫʧʘʢʦʚʢʝ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʤʳ ʧʨʦʚʝʣʠ ʛʨʘʜʫʠʨʦʚʢʫ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʫʩʪʘʥʦʚʢʠ çɺʉʄè) ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʠʪʝʣʷ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʀʇʇ-2. ɻʨʘʜʫʠʨʦʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʦʪ 20 ʜʦ 500
0
ʉ (ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʟ-ʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʷ ʀʇʇ-2). ʇʦ ʧʦ-

ʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ  

qʇʇʊʇ, ʢɺʪ/ʤ
2
 = f (t

0
C), ʦʧʨʝʜʝʣʝʥ ʧʦʣʠʥʦʤʠʘʣʴʥʳʡ ʟʘʢʦʥ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʘ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʛʨʘʬʠʢʘ ʜʘʥʥʳʭ ʜʦ ʟʥʘʯʝʥʠʡ 1420
0
C (50,6 ʢɺʪ/ʤ

2
) (ʨʠʩ. 2). ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʛʨʘʜʫʠʨʦʚʢʘ ʦʧʠʩʘʥʘ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ [2].  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ, ʤʳ ʧʨʦʚʝʣʠ ʩʝʨʠʶ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʚʦʩ-

ʧʣʘʤʝʥʷʝʤʦʩʪʴ ʧʨʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ q = 15 ʠ q = 20 ʢɺʪ/ʤ
2
. ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ tʦʩ = 20 

0
C. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ ʨʠʩ. 3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʪʣʠʯʘʝʪʩʷ ʩʭʦʜʠ-

ʤʦʩʪʴʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʧʦʛʨʝʰʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 16%. ʊʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʜʣʷ ʨʘʟʥʳʭ ʩʣʫʯʘʝʚ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

1) ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ qʚ = 15 ʢɺʪ/ʤ
2
: ȹŰʚ ʩʨ = 101ï 92 = 9 (ʩʝʢ). 

2) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ qʚ = 15 ʢɺʪ/ʤ
2
: ŭŰʚ ʩʨ = 9/92Ā100% = 9,78%. 

3) ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ qʚ = 20 ʢɺʪ/ʤ
2
: ȹŰʚ ʩʨ = 61 ï 53 = 8 (ʩʝʢ). 

4) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ qʚ = 20 ʢɺʪ/ʤ
2
: ŭŰʚ ʩʨ = 8/53Ā100% = 15,09%. 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʜʫʠʨʦʚʢʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ (ʫʩʪʘʥʦʚʢʠ çɺʉʄè)

 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ 
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 ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʙʨʘʟʮʦʚ

 ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ  

ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ  

ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ Űʚʩ, ʩʝʢ = f(q, ʢɺʪ/ʤ
2
) 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʦ ʚʦʩʧʣʘ-

ʤʝʥʷʝʤʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ɺ3 ï ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʨʷʜʢʘ 120Áʉ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ 

ʥʘʯʠʥʘʣʘ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʘʨʷʪʴʩʷ ʚʣʘʛʘ, ʧʦʩʣʝ ʵʪʦʛʦ ʦʥʘ ʨʘʟʣʘʛʘʣʘʩʴ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʚʦ-

ʛʦ ʧʦʪʦʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʤʝʪʥʳʝ ʪʝʨʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʦʙʫʛʣʠʚʘʥʠʝ, ʢʦʨʦʙʣʝʥʠʝ ʩʣʦʷ) 

ʥʘʯʠʥʘʶʪʩʷ ʫʞʝ ʧʨʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ 6,0 ʢɺʪ/ʤ
2
. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʫʛʣʠʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠ-

ʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ɽ. ʌ. ʈʘʟʫʤʦʚʘ
24

 

ʌɻʂʋ ç1 ʆʌʇʉ ʧʦ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠè  

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʂ ɺʆʇʈʆʉʋ ʇʈʀʄɽʅɽʅʀʗ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʌʆʈʄ ʆɹʋʏɽʅʀʗ 

ʈɸɹʆʊʅʀʂʆɺ ʇʈɽɼʇʈʀʗʊʀʁ ʈɸɹʆʊɽ ʉ ʇɽʈɺʀʏʅʓʄʀ ʉʈɽɼʉʊɺɸʄʀ ʇʆɾɸʈʆʊʋʐɽʅʀʗ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʦʙʫʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʨʘʙʦʪʝ ʩ ʧʝʨʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʦʛʥʝʪʫʰʠʪʝʣʷʤʠ). ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʠʪʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʙʫʯʝʥʠʷ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʠʤʠʪʘʮʠʦʥ-

ʥʳʭ ʩʪʝʥʜʦʚ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʠʥʩʪʘʣʣʷʮʠʡ, ʢʚʝʩʪ-ʢʦʤʥʘʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʙʫʯʘʝʤʳʤʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ, ʚʳʨʘʙʦʪʢʝ ʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʫʰʝʥʠʷ 

ʥʝʙʦʣʴʰʦʛʦ ʚʦʟʛʦʨʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʛʥʝʪʫʰʠʪʝʣʴ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʫ-

ʯʘʶʱʠʡ ʩʪʝʥʜ, ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ. 

 

E. F. Razumova 

 

TO THE QUESTION OF THE APPLICATION OF INNOVATIVE FORMS OF TRAINING  

TO WORK WITH PRIMARY FIRE EXTINGUISHING MEANS FOR EMPLOYEES OF ENTERPRISES  

 

Ensuring fire safety can be implemented in various ways, including training to work with primary fire extin-

guishing means (fire extinguishers). It is advisable to use simulation technologies that allow reproducing the processes 

occurring in real systems, during the studying. Interactive training with applying of various simulation stands, demon-

stration installations, quest rooms is aimed at obtaining trainees theoretical and practical skills, developing a clear action 

algorithm, which helps students to obtain confidence in their actions when it becomes necessary to extinguish a fire. 

Keywords: primary fire extinguishing means, fire extinguisher, interactive teaching, training stand, getting 

skills. 

 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʠ ʫʱʝʨʙʘ ʦʪ ʥʠʭ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ, ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʟʜʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʪʜʝʣʢʝ ʟʜʘʥʠʡ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʚʳʰʘʶʱʠʭ 
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ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʦʙʫʯʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨ-

ʥʦʤʫ ʤʠʥʠʤʫʤʫ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʈʘʟʚʠʪʠʝ ʧʦʞʘʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ, ʦʙʱʝʩʪʚʝʥʥʦʤ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʟʜʘʥʠʠ ʤʦʞʥʦ 

ʦʛʨʘʥʠʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʥʦʩʥʳʝ ʠʣʠ ʧʝʨʝʜʚʠʞʥʳʝ ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʦʤ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɽʞʝʜʥʝʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʪʫʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʨʫʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʝʨʠ. ɿʘʯʘʩʪʫʶ ʧʝʨʩʦʥʘʣ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʜʘʞʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥ-

ʩʪʨʫʢʪʘʞʘ (ʦʙʫʯʝʥʠʷ) ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʠʪʴ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝ-

ʥʠʷ, ʣʠʙʦ ʜʦʧʫʩʢʘʝʪ ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʟʣʠʯʥʳʤ ʪʨʘʚʤʘʤ. ʊʨʫʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʚʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʥʝʟʥʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʪʫʰʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ, 

ʥʝʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʩʪʨʘʭ ʧʝʨʝʜ ʧʦʨʘʞʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʤʠʥʠʤʫʤʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʠʥʩʪʨʫʢʪʘʞʝʡ, ʦʙʫʯʝʥʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɹʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʛʣʷʜʥʳʝ ʩʨʝʜʩʪʚʘ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ ʦʛʥʝʪʫʰʠʪʝʣʷ. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʦ, ʧʦʩʢʦʣʴʢʫ, ʩʦʛʣʘʩʥʦ ʉʇ 

9.13130.2009 çʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʆʛʥʝʪʫʰʠʪʝʣʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠè [5] ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʛʥʝʪʫʰʠʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʝʛʦ ʧʦʚʝʨʢʘ ʠ ʧʝʨʝʟʘʧʨʘʚʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ 

ʨʘʙʦʪʳ ʩ ʦʛʥʝʪʫʰʠʪʝʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʘʛʘ ʛʦʨʝʥʠʷ ʟʘʯʘʩʪʫʶ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʠʟ-ʟʘ ʦʧʘʩʥʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʧʣʘʤʝʥʠ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʧʨʝʜʤʝʪʳ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʝʤʳʭ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʫʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ 

[1-4]. ɺ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʣʝʞʠʪ ʠʤʠʪʘʮʠʦʥʥʦʝ ʠʣʠ ʠʤʠʪʘʮʠʦʥʥʦ-ʠʛʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪ.ʝ. 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʦʙʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ.  

ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʠʤʝ-

ʝʪ ʚ ʚʠʜʫ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʝ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʮʝʣʠ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʮʝʣʝʡ - ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʫʯʘʝʤʳʡ ʯʫʚʩʪʚʫʝʪ ʩʚʦʶ ʫʩʧʝʰʥʦʩʪʴ, ʩʚʦʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦ-

ʜʫʢʪʠʚʥʳʤ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ ʜʠʘʣʦʛʦ-

ʚʦʛʦ ʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʢ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ.  

ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: 

- ʧʨʦʙʫʞʜʘʶʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʝʩ; 

- ʧʦʦʱʨʷʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʢʘʞʜʦʛʦ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ; 

- ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ (ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʘʫʜʠʪʦʨʠʠ); 

- ʬʦʨʤʠʨʫʶʪ ʞʠʟʥʝʥʥʳʝ ʥʘʚʳʢʠ; 

- ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʶ ʧʦʚʝʜʝʥʠʷ [1]. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʝ ʩ ʧʝʨʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʦʛʥʝʪʫʰʠʪʝʣʷʤʠ) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʠʛʨʦʚʳʝ ʢʚʝʩʪ-ʢʦʤʥʘʪʳ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʠ ʦʧʘʩʥʳʭ ʩʠʪʫʘ-

ʮʠʡ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʠʥʩʪʘʣʣʷʮʠʠ ʠ ʩʪʝʥʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʨʘʙʦʪʘʪʴ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʞʘʨʝ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʧʦʛʨʫʞʝʥʠʝʤ ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴʶ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʭ ʪʨʝʥʘʞʝʨʦʚ [6, 7] ʩʦʜʝʨʞʠʪ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʠʪʫʘʮʠʦʥʥʳʝ ʩʮʝʥʘʨʠʠ ʧʦʞʘʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʤ ʦʙʲʝʢʪʦʚ, ʦʯʘʛʘ ʧʦʞʘʨʘ, ʟʘʜʳʤʣʝʥʠʷ, ʦʛʥʝʪʫʰʘ-

ʱʝʡ ʩʪʨʫʠ, ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ ʠ ʟʘʜʳʤʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʝʤʦʛʦ ʧʨʠ ʪʫʰʝʥʠʠ ʦʯʘ-

ʛʘ ʚʦʟʛʦʨʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʨʘʙʦʪʘʪʴ 

ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʧʦʨʦʰʢʦʚʦʛʦ, ʚʦʟʜʫʰʥʦ-ʧʝʥʥʦʛʦ, ʚʦʟʜʫʰʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʛʦ, 

ʭʣʘʜʦʥʦʚʦʛʦ, ʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʦʛʥʝʪʫʰʠʪʝʣʷ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʥʦʛʠʭ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʩʪʝʥʜʦʚ ʠ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ ʧʦ ʦʪʨʘʙʦʪʢʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ 

ʧʝʨʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʮʝʥʘ.  

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ (ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʩʪʝʥʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʝʥʜ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ 

ʥʘʚʳʢʘʤ ʧʨʠʤʝʥʝʥʠʷ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʪʝʥʜʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ ʜʝʡ-

ʩʪʚʠʷʭ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʫʰʝʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʚʦʟʛʦʨʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʪʩʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʪʫʰʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʞʘʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ [3]. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʙʨʘʟʫʝʪʩʷ ʠ ʦʙʨʘʱʘʝʪʩʷ ʛʦʨʶʯʘʷ ʧʳʣʴ, ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʩʠʩʪʝʤʦʡ 

ʘʩʧʠʨʘʮʠʠ çʧʳʣʷʱʠʭè ʧʨʦʮʝʩʩʦʚ  ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʩʠʩʪʝʤ ʘʩʧʠʨʘʮʠʠ 

ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨʳ-ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʜʣʷ ʦʯʠʩʪʢʠ ʘʩʧʠʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, 

ʦʜʥʘʢʦ ʧʨʠ ʨʘʙʦʪʝ ʬʠʣʴʪʨʦʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʦʚ ʬʠʣʴʪʨʦʚʘʥʠʷ, ʨʝʛʝʥʝʨʘʮʠʠ, ʩʤʝʥʳ 

ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʨʝʞʠʤ, ʧʦʵʪʦʤʫ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʧʳʣʝʫʣʦ-

ʚʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʘʢʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ ʢʘʢ ʦʙʱʠʡ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ ʥʘ ʬʠʣʴʪʨʝ 

[2, 4, 5]. 

ʆʙʱʠʡ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ï ʵʪʦ ʨʘʟʥʠʮʘ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʦʛʣʘʩ-

ʥʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ. ʆʙʳʯʥʦ ʧʨʠ ʟʘʙʠʚʘʥʠʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʧʝʨʝ-

ʛʦʨʦʜʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʦʙʱʝʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ, ʘ ʜʦʩʪʠʞʝʥʠʝ ʠʤ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʨʝʛʝʥʝʨʘʮʠʠ [2]. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʩʣʝ 

                                                 
25É ʈʦʤʘʥʶʢ ɽ. ɺ., 2019 
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ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʘʯʢʠ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʘʩʪʠʯʥʳʤ ʚʳʭʦʜʦʤ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ ʩʦ ʩʪʦʨʦʥʳ ʦʯʠʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʘʥʥʳʝ 

ʨʝʞʠʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ[1]. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ ʠ ʦʪʩʣʝʞʠʚʘ-

ʥʠʷ ʝʛʦ çʦʧʘʩʥʳʭè ʨʝʞʠʤʦʚ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ. ʉʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʠʣʴʪʨʘ[1]: 

1 - ʛʘʟʦʭʦʜ ʟʘʧʳʣʝʥʥʦʛʦ ʧʦʪʦʢʘ, 2 - ʬʠʣʴʪʨ-ʧʳʣʝʫʣʦʚʠʪʝʣʴ, 3 - ʟʝʨʥʠʩʪʳʡ ʩʣʦʡ ʩ ʥʝʩʚʷʟʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

4 - ʛʘʟʦʭʦʜ ʦʯʠʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ, 5 - ʪʷʛʦʜʫʪʴʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, 6 - ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ;  

6, 7 - ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ; 8 ï ʢʦʤʧʴʶʪʝʨ;  9 - ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʧʝʨʝʜ ʪʷʛʦʜʫʪʴʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ;  

10 - ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʧʦʩʣʝ ʪʷʛʦʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 11 - ʨʝʛʝʥʝʨʠʨʫʶʱʠʡ ʛʘʟʦʭʦʜ;   

12 - ʢʘʥʘʣʳ ʩʚʷʟʠ ʜʘʪʯʠʢʦʚ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʤ;  

13, 14, 15, 16, 17, 18 - ʢʘʥʘʣ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʷʶʱʝʝ ʠ ʙʣʦʢʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

 

 

ʉʭʝʤʘ ʚʢʣʶʯʘʝʪ ʛʘʟʦʭʦʜ ʟʘʧʳʣʝʥʥʦʛʦ ʧʦʪʦʢʘ 1, ʬʠʣʴʪʨ-ʧ ʣrʝʫʣʦʚʠʪʝʣʴ 2, ʟʝʨʥʠʩʪʳʡ ʩʣʦʡ ʩ ʥʝʩʚʷʟʘʥ-

ʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 3, ʛʘʟʦʭʦʜ ʦʯʠʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 4, ʪʷʛʦʜʫʪʴʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 5, ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

6, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ 7, ʢʦʤʧʴʶʪʝʨ 8, ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʧʝʨʝʜ ʪʷʛʦʜʫʪʴʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 9, ʟʘʧʦʨ-

ʥʘʷ ʘʨʤʘʪʫʨʘ ʧʦʩʣʝ ʪʷʛʦʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 10, ʨʝʛʝʥʝʨʠʨʫʶʱʠʡ ʛʘʟʦʭʦʜ 11, ʢʘʥʘʣʳ ʩʚʷʟʠ ʜʘʪʯʠʢʦʚ ʩ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʝʤ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʤ 12,  ʢʘʥʘʣ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʢʦʤ-

ʧʴʶʪʝʨʘ ʢ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʝ 13, ʢʘʥʘʣ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ 

ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʝ 14, ʢʘʥʘʣ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʤʦʜʫʣʷʤ ʧʦ-

ʞʘʨʦʪʫʰʝʥʠʷ  16; ʢʘʥʘʣ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫ-

ʨʝ, ʙʣʦʢʠʨʫʶʱʝʡ ʧʦʜʘʯʫ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 17; ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʜʣʷ ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʟʘʧʳʣʝʥʥʦʛʦ 

ʚʦʟʜʫʭʘ ʢ ʬʠʣʴʪʨʫ-ʧʳʣʝʫʣʦʚʠʪʝʣʶ 18. 

ʉʧʦʩʦʙ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʘ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʧʳʣʝʥʥʳʡ ʧʳʣʝʛʘʟʦ-

ʚʳʡ ʧʦʪʦʢ ʧʦ ʛʘʟʦʭʦʜʫ 1 ʧʦʩʪʫʧʘʝʪ ʜʣʷ ʦʯʠʩʪʢʠ ʚ ʬʠʣʴʪʨ-ʧʳʣʝʫʣʦʚʠʪʝʣʴ 2, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʟʝʨʥʠʩʪʳʡ ʬʠʣʴʪʨ ʩ 

ʥʝʩʚʷʟʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 3, ʦʯʠʱʘʝʪʩʷ ʠ ʦʯʠʱʝʥʥʳʡ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʛʘʟʦʭʦʜ 4 ʠ ʪʷʛʦʜʫʪʴʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 5. ɼʘʥ-

ʥʳʝ ʦ ʜʘʚʣʝʥʠʠ ʧʦʪʦʢʘ ʧʦʩʪʫʧʘʶʪ ʩ ʜʚʫʭ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 6, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦ ʬʠʣʴʪʨʘ-

ʧʳʣʝʫʣʦʚʠʪʝʣʷ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘ-ʧʳʣʝʫʣʦʚʠʪʝʣʷ, ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ 7 ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶ-

ʪʝʨ 8. ʂʦʤʧʴʶʪʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʳʣʝʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʬʠʣʴʪʨʘ ʠ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ 

ʩʨʘʙʘʪʳʚʘʝʪ ʨʝʞʠʤ ʨʝʛʝʥʝʨʘʮʠʠ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚʢʠ, ʪ.ʝ. ʢʦʤʧʴʶʪʝʨ 8 ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ 19 ʧʦʜʘʝʪ ʩʠʛʥʘʣ 

ʥʘ ʚʳʢʣʶʯʝʥʠʝ ʪʷʛʦʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦ ʣʠʥʠʠ 17 ï ʦ ʟʘʢʨʳʪʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ 18,  ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ 13 - 

ʟʘʢʨʳʪʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ 9, ʠ ʧʦ ʣʠʥʠʠ 14 - ʦʪʢʨʳʪʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ 10, ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ 17 ï ʦʙ ʦʪʢʨʳ-
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ʪʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ 18 ʠ ʚʢʣʶʯʝʥʠʠ ʪʷʛʦʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 5. ʈʝʛʝʥʝʨʘʮʠʷ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚʢʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦ ʜʦʩʪʠʞʝʥʠʠ ʥʫʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʩʠʩʪʝʤʳ ʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʞʠʤʘ ʨʝʛʝʥʝʨʘʮʠʠ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚʢʦʡ ʯʝʨʝʟ ʟʘʜʘʥ-

ʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʚʳʯʠʩʣʷʝʤʳʡ ʢʦʤʧʴʶʪʝʨʦʤ, ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ ʧʝʨʝʜʘʝʪʩʷ ʩʠʛʥʘʣ ʦ ʚʳʢʣʶʯʝʥʠʠ ʪʷʛʦ-

ʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 5 ʠ ʟʘʢʨʳʪʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ 9 ʠ 18. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʤ 8 ʩʠʛʥʘʣʘ ʦ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʳʰʝ 50Áʉ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ 

19 ʧʦʜʘʝʪʩʷ ʩʠʛʥʘʣ o ʚʳʢʣʶʯʝʥʠʠ ʪʷʛʦʜʫʪʴʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 5, ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ 13 ʠ 17 - o ʟʘʢʨʳʪʠʠ ʟʘʧʦʨʥʦʡ 

ʘʨʤʘʪʫʨʳ 9 ʠ 18 ʠ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ 15 -  ʦ ʚʢʣʶʯʝʥʠʠ ʤʦʜʫʣʝʡ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 16 [5].  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʟʝʨʥʠʩʪʳʤ ʬʠʣʴ-

ʪʨʦʤ ʩ ʥʝʩʚʷʟʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʟʚʦʣʷʝʪ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ; 

- ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʬʠʣʴʪʨʘ; 
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ʜʣʷ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʝʝ ʨʘʙʦʪʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡ. ʄʦʜʝʣʴ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 
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ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

 

K. V. Semenova, A. I. Tikhonov, A. V. Podobnyy, A. A. Karzhevin 

 

TECHNOLOGY FOR CREATING DIGITAL TWINS POWER TRANSFORMERS FOR OPTIMIZATION  

OF WORK AND FORECAST OF ACCIDENTS AT TRANSFORMER SUBSTATIONS  

 

The technology of creating digital doubles of power transformers designed to simulate the operation of a digi-

tal substation in order to optimize its operation and prevent accidents is considered. The transformer model is based on 

the finite element model of the magnetic field. 

Keywords: digital double, modeling transient power transformer, finite element model of the magnetic field. 
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ɺʚʝʜʝʥʠʝ 

ʇʦʜ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʥʠʤʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʦʪʦʪʠʧ ʨʝʘʣʴʥʦ ʬʫʥʢ-

ʮʠʦʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤʠʪʠʨʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʘʚʘʨʠʡ-

ʥʳʭ. ɺ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʣʝʞʘʪ ʪʦʯʥʳʝ ʧʦʣʝʚʳʝ ʤʦʜʝʣʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʨʝ-

ʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʩʥʦʚʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʆʪʣʠʯʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʤʦʜʝʣʠ ʥʘʩʪʨʦʝʥʳ (ʢʘʣʠʙʨʦʚʘʥʳ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʝʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʦʙʲ-

ʝʢʪ, ʧʦʟʚʦʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʪʦʪʠʧʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴ-

ʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʘʚʘ-

ʨʠʠ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ ʠ ʪ.ʧ. ʇʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʦʣʥʷʝʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʝʡ, ʩʥʷʪʦʡ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʘʪʯʠʢʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʨʝʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʟʘʢʣʘʜʳʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʦʣʝʚʦʡ ʠ ʮʝʧʥʦʡ ʤʦʜʝʣʝʡ ʜʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʭ ʚʣʠʷʥʠʝ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ ʚ ʩʦʩʪʘʚʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʨʦʤ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʘʢʝʪʘ ANSYS, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʥʝʣʠʥʝʡʥʦʡ 2D- ʠ 3D-

ʧʦʩʪʘʥʦʚʢʝ. ʇʨʠ ʵʪʦʤ ʫʜʘʝʪʩʷ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ [1].  

ʆʜʥʘʢʦ ʨʘʩʯʝʪ ʧʦʣʝʚʳʭ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʟʘʜʘʯ 

ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʧʨʦʱʝʥʥʳʝ ʮʝʧʥʳʝ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʠʪʘʮʠʦʥ-

ʥʳʭ ʧʘʢʝʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʣʠʜʝʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʘʢʝʪ MatLab Simulink [2]. ʇʦʜʦʙʥʳʝ ʠʤʠʪʘʮʠʦʥ-

ʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ, ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʠ ʪ.ʧ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʮʝʧʥʳʝ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦ-

ʚʳʭ ʜʚʦʡʥʠʢʦʚ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʫʧʨʦʱʝʥʥʳʤʠ ʠ ʥʝ ʩʧʦʩʦʙʥʳ ʫʯʝʩʪʴ ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ (ʧʦʧʳʪʢʠ ʫʯʝʪʘ ʜʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʮʝʧʥʳʭ ʤʦʜʝʣʷʭ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʩʣʦʞʥʝʥʠʶ ʤʦʜʝʣʠ ʠ ʧʦʪʝʨʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʪʨʝʙʫʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʨʘʙʦʪʦʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʥʝʪʠʧʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʩʧʦʣʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ).  

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ 

ʀɻʕʋ ʪʝʭʥʦʣʦʛʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʩʦʟʜʘʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʚʤʝʱʘʶ-

ʱʠʝ ʚ ʩʝʙʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʦʣʝʚʳʭ ʤʦʜʝʣʝʡ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʮʝʧʥʳʭ ʤʦʜʝʣʝʡ [3], ʘʜʘʧʪʠʨʦʚʘʥ-

ʥʫʶ ʢ ʩʠʣʦʚʳʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤ [4, 5]. 

ɼʘʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʧʦʣʝʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʝʨʠʠ ʨʘʩʯʝʪʦʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʜʚʫʭʤʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʫʜʘʝʪʩʷ ʩʚʝʩʪʠ ʢ 

2D-ʤʦʜʝʣʷʤ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʨʝʞʠʤʝ ʠʤʠʪʘʮʠʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ. ɺ ʧʦʜʦʙʥʳʭ ʤʦʜʝʣʷʭ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ (ʪʦʯʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ) ʧʦʣʝʚʳʭ ʤʦʜʝʣʝʡ, 

ʥʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʩʦʠʟʤʝʨʠʤʦ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʮʝʧʥʳʭ ʤʦʜʝʣʝʡ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʦʡʥʠ-

ʢʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʦʟʚʦ-

ʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʪʠ ʠʟʤʝ-

ʥʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʘʚʘʨʠʠ.  

 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʣʝʚʳʭ ʤʦʜʝʣʝʡ  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʜʠʥʘ-

ʤʠʯʝʩʢʘʷ ʧʦʣʝʚʘʷ ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀɻʕʋ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʠʜʝʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʧʥʳʭ ʤʦʜʝʣʝʡ ʧʝʨʝ-

ʭʦʜʥʳʭ ʨʝʞʠʤʦʚ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʥʝʣʠʥʝʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ ʩʝʨʠʠ ʨʘʩʯʝʪʦʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ), ʢʦʪʦʨʘʷ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ 

ʤʥʦʛʦʤʝʨʥʳʤʠ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʤʠ ʠʣʠ ʢʫʩʦʯʥʦ-ʩʧʣʘʡʥʦʚʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʘʣʴʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀɻʕʋ 

ʙʠʙʣʠʦʪʝʢʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ EMLib [6], ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨ MSExcel, 

ʛʜʝ ʨʝʘʣʠʟʦʚʘʥʳ ʩʝʨʚʠʩʥʳʝ ʤʘʢʨʦʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʛʝʥʝʨʘʮʠʶ ʠ ʩʝʨʠʶ ʨʘʩʯʝʪʦʚ 

ʧʦʣʝʚʦʡ ʤʦʜʝʣʠ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʄʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʨʠʩ. 1,ʘ) ʩʪʨʦʠʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʘʢʨʦʩʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʦʣʝʚʳʭ ʤʦʜʝʣʝʡ [7], ʦʙʨʘ-

ʱʘʶʱʝʛʦʩʷ ʢ ʬʫʥʢʮʠʷʤ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦʣʝʚʦʡ ʤʦʜʝʣʠ ʙʠʙʣʠʦʪʝʢʠ EMLib. ʉʝʨʠʷ ʨʘʩʯʝʪʦʚ ʤʘʛʥʠʪʥʦʛʦ 
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ʧʦʣʷ ʧʨʠ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʭ ʩʠʣ (ʅʉ) ʩʪʝʨʞʥʝʡ Fk ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦʩʘ, ʦʙʨʘ-

ʱʘʶʱʝʛʦʩʷ ʢ ʨʘʩʯʝʪʥʳʤ ʬʫʥʢʮʠʷʤ ʙʠʙʣʠʦʪʝʢʠ EMLib. ɿʜʝʩʴ 

 

Fk = i0k 
.
 W1,      (1) 

 

ʛʜʝ k = 1, 2, 3 ï ʥʦʤʝʨ ʩʪʝʨʞʥʷ; i0k ï ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʡ ʪʦʢ k-ʛʦ ʩʪʝʨʞʥʷ; W1 ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʫʶ ʩʠʩʪʝʤʫ ʚ MSExcel, ʧʦʩʣʝ ʯʝʛʦ ʚ ʬʦʨʤʝ ʪʘʙʣʠʯʥʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʦʙʤʦʪʦʢ Ɋk ʦʪ ʅʉ ʩʪʝʨʞʥʝʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʨʠʩ. 1,ʙ) ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚ 

ʧʘʢʝʪ MatLab, ʩʚʷʟʘʥʥʳʡ ʩ MSExcel ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ EXLink.  

 

  
 

ʈʠʩ. 1. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ,  

ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ EMLib (ʘ) ʠ ʩʧʣʘʡʥʦʚʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʤʘʪʨʠʮʳ Y1(F1,F2,F3) ʧʨʠ F3 = 0 

 

 

ʄʘʪʨʠʮʳ Yk(Fm) ʛʜʝ k = 1, 2, 3, m = 1, 2, 3 ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʚʠʜʫ i0m(Yk). ʇʦʣʫʯʝʥʥʳʝ ʪʘʙʣʠʯʥʳʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʦʜʝʣʴ ʪʨʝʭʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ MatLab Simulink (ʨʠʩ. 2). ʀʥʜʫʢ-

ʪʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʥʞʝʥʝʨʥʳʤ ʤʝʪʦʜʠʢʘʤ.  

 

 
 

ʈʠʩ. 2. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʨʝʭʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ  
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ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

1) ʠʥʚʘʨʠʘʥʪʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ (ʀʇʆ) ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʩʦʟʜʘ-

ʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠ ʮʝʧʥʳʭ ʤʦʜʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʥʘ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ; 

2) ʤʦʜʫʣʴ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʄʄʌʇ); 

3) ʤʦʜʫʣʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʄʀʄʌʎ); 

4) ʤʦʜʫʣʴ ʪʠʧʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ (ʄɻʎɼ) ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 

5) ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ (ʉʄ) ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ; 

6) ʤʦʜʫʣʴ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʄɼʠʇ) ʩʦʩʪʦʷʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘ-

ʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʉʄ ʠ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ.  

 

 
 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

 

 

ʀʇʆ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʬʦʨʤʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ MSOffice MSExcel. ʆʥʘ ʧʦʩʪʘʚ-

ʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʦʙʥʳʡ ʪʘʙʣʠʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʀʇʆ ʧʦʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʚʠʜʝ 

ʙʠʙʣʠʦʪʝʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʥʳʭ ʤʘʢʨʦʩʦʚ.  

ʄʄʌʇ ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʚʩʝʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʥ ʨʝʘʣʠʟʦʚʘʥ ʣʠʙʦ ʚ ʬʦʨʤʝ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʜʢʣʶʯʘʝʤʦʡ 

ʙʠʙʣʠʦʪʝʢʠ, ʧʦʩʪʘʚʣʷʶʱʝʡ ʚ ʀʇʆ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʥʝʣʠʥʝʡʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ 2D-ʧʦʩʪʘʥʦʚʢʝ. ʄʄʌʇ ʪʘʢʞʝ ʧʦʩʪʘʚʣʷʝʪ ʚ ʀʇʆ ʚʠʟʫʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʀʇʆ. 

ʄʀʄʌʎ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʙʘʟʝ MatLab Simulink, ʧʦʩʪʘʚʣʷʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʬʫʥʢʮʠʦʥʘʣ  ʜʣʷ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʧʦʟʚʦʣʷʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʮʠʠ ʠʤʠʪʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʮʝʧʥʳʭ ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʣʦʚʦʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ. 

ʄɻʎɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʀʇʆ ʢʦʥʩʪʨʫʢʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʰʘʙʣʦʥʫ ʬʦʨʤʠʨʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨʳ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʥʝʥʠʡ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʩʪʨʦʜʝʡ-

ʩʪʚʫʶʱʫʶ ʧʦʣʝʚʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʟʜʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʘ ʄʄʌʇ ʠ 

ʄʀʄʌʎ, ʧʦʟʚʦʣʷʶʱʫʶ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʫ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʝ ʚ ʬʦʨʤʝ ʠʤʠʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʝʣʠ-

ʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʦʚʦʡ ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ, SCADA-ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ ʄʀʄʌʎ, 

ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʀʇʆ ʢʦʥʩʪʨʫʢʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 

ʧʦ ʟʘʜʘʥʥʦʤʫ ʰʘʙʣʦʥʫ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʠʧʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʄɼʠʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʨʝʜʫ ʚ ʨʘʤʢʘʭ ʀʇʆ, ʧʦʟʚʦʣʷʶʱʫʶ ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʢʦʥʢʨʝʪʥʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʨʝʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʷʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ ʠ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʘʚʘʨʠʡ, ʦʪ-

ʢʘʟʦʚ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʝʘʣʠʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʠ-

ʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠ-

ʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʪʷʞʝʣʦʚʝʩʥʳʭ ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʢʠʭ ʢʘʢ ʧʘʢʝʪ 

ANSYS, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʨʷʜʢʠ ʜʝʰʝʚʣʝ ʠ ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʠ, ʥʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʟʘʧʘʜ-

ʥʳʭ ʩʦʚʣʘʜʝʣʴʮʝʚ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢ ʥʘʜʝʞʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʡʩʪʚʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʫʪʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʦʦʙʨʘʟʘʭ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʢʫʨʩ ʀʚʘʥʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʝʢʪ ˉ 18-43-370012 ʦʪ 09.06.2018.   
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ON PROSPECTS FOR APPLICATION OF FIRE AUT OMATION DEVICES USIN G 

NANODISPERSED MAGNETIC LIQUIDS  

 

The article sets forth material that shows a trend in the study and application of nanodispersed magnetic fluids 

and devices with their use in fire automatics devices based on experience on the development and implementation of 

such devices in other industries. 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʦʧʳʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʭ ʚ ʧʨʘʢʪʠʢʫ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʄɾ) ʚ ʪʝʭʥʠʢʝ.  

ʄɾ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄɾ ʩʦʟʜʘʥʳ ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʘʢʫʫʤʥʦʡ ʪʝʭʥʠʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ ʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʨʝʘʢʪʦʨʦʚ.  

ʋʧʣʦʪʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʄɾ ʥʘʜʝʞʥʦ ʛʝʨʤʝʪʠʟʠʨʫʶʪ ʚʘʣʳ, ʩʦʚʝʨʰʘʶʱʠʝ ʚʨʘʱʘʪʝʣʴʥʳʝ ʠ ʚʦʟ-

ʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʤʘʛʥʠʪʦʞʠʜʢʦʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʛʘʟʦʚʳʭ ʩʨʝʜ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʛʝʨʤʝʪʠʟʘʪʦʨʳ ʨʘʟʣʠʯʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʩʦʙʝʥʥʦ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʤʘʛ-

ʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ [1]. ʉʬʝʨʘ ʚʥʝʜʨʝʥʠʷ ʤʘʛʥʠʪʦʞʠʜʢʦʩʪʥʳʭ ʫʧʣʦʪʥʝʥʠʡ (ʄɾʋ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʟʘ 

ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ ʞʠʜʢʠʭ ʩʨʝʜ. ʊʘʢʠʝ ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʢʘʢ ʢʦʤʙʠʥʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʩ ʄɾʋ [2]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʧʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʄɾ 

ʦʛʨʘʥʠʯʝʥʦ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʄɾʋ. ʊʘʢʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʧʣʦʪʥʝʥʠʷ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʚʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʩʦʩʦʚ [3,4,5]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʜʝʤʧʬʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʈʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʫʤʝʥʴʰʝʥ, ʝʩʣʠ ʥʘ ʪʘʢʠʝ ʟʜʘʥʠʷ ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʙʨʘʮʠʠ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʝʤʧʬʠʨʫ-

ʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʩʠʧʘʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʥʦʜʠʩʧʝʨʩʥʘʷ ʤʘʛʥʠʪʥʘʷ ʞʠʜ-

ʢʦʩʪʴ [6]. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ, ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʫʩʪʨʦʡʩʪʚʘʭ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʦʡ ʧʘʪʝʥʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ.  

ʅʘ ʦʩʥʦʚʝ ʄɾ ʪʘʢʞʝ ʩʦʟʜʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʜʘʪʯʠʢʠ ʫʛʣʘ ʥʘʢʣʦʥʘ, ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ 

[7]. ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʪʘʢʠʭ ʜʘʪʯʠʢʦʚ ï ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ. ɺ ʪʝʭʥʠʢʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ 

ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʪʘʢʠʝ ʜʘʪʯʠʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʦʞʘʨʥʳʭ ʣʝʩʪʥʠʮ, 

ʢʦʪʦʨʳʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʘʚʘʨʠʠ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥ-

ʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʧʨʝʞʜʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʫʛʣʦʚ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦ-

ʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʧʦʞʘʨʥʳʭ ʣʝʩʪʥʠʮ ʠʣʠ ʢʦʣʝʥʯʘʪʳʭ ʧʦʜʲʝʤʥʠʢʦʚ.  

ʉ ʧʦʤʦʱʴʶ ʄɾ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʦʩʪʨʦ ʩʪʦʷ-

ʱʫʶ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄɾ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʦ ʫʜʘʣʷʪʴ ʧʨʠʤʝʩʠ ʟʘ ʩʯʝʪ ʫʣʘʚʣʠʚʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ.  

ʅʘ ʙʘʟʝ ʄɾ ʚʦʟʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʤʫʬʪʳ, ʚ ʢʦʪʦʨʳʭ ʄɾ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʯʠ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ. ʕʪʘ ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʨʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʄɾ, 

ʵʪʦ ʪʝʣʦ ɹʠʥʛʘʤʘ-ʐʚʝʜʦʚʘ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ Ű0 [8] ʟʘʚʠʩʷʱʠʤ ʦʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʄɾ. ɽʩʣʠ ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ Ű<  Ű0 ʪʦ ʪʘʢʘʷ ʤʫʬʪʘ ʠʤʝʝʪ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ 

ʨʘʚʥʫʶ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʤʦʤʝʥʪ ʤʫʬʪʳ ʨʘʚʝʥ ʥʝʢʦʪʦʨʦʤʫ ʤʦʤʝʥʪʫ ʄʥ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ Ű<  Ű0 ʤʦʤʝʥʪ ʧʝʨʝʜʘʚʘʝʤʳʡ ʤʫʬʪʦʡ ʄʥ ʦʙʫʩʣʦʚʣʝʥ ʚʷʟʢʦʩʪʴʶ ʄɾ, ʪʘʢʞʝ ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʄɾ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʤʝʥʪ ʧʝʨʝʜʘʚʘʝʤʳʡ ʦʪ ʜʚʠʛʘʪʝʣʷ 

ʥʘ ʨʘʙʦʯʫʶ ʤʘʰʠʥʫ ʨʘʚʝʥ: 

 

ʄ=ʄ0+ʄʥ       .           (1) 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʫʩʣʦʚʠʷ ʥʘʥʦʜʠʩʧʝʨʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʄɾ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʝʨʤʝʪʠʟʘʪʦʨʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʤʫʬʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʟʘʜʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʦʞʠʜʢʦʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ 

ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡ ʪʝʧʣʦʚʳʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʦʧʘʚʰʝʛʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʫʪʨʘʪʠʚʰʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʝʚʘʷ ʦʜʝʞʜʘ ʧʦʞʘʨʥʦʛʦ, ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʘʢʝʪ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʝʮʠʘʣʴʥʘʷ 

ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʧʦʞʘʨʥʦʛʦ, ʩʠʩʪʝʤʘ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ. 
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ACTIVE SAFETY SYSTEM FOR FIRE P ROTECTION FROM THE HEAT OF THE FIRE FACTORS  

 

The article presents a system of control parameters of the internal space of special protective clothing fire, de-

signed to ensure control and prevention of the maximum permissible thermal and physiological parameters, as well as 

search and detection of personnel of fire and rescue units caught in an extreme situation and lost the ability to further 

independent movement. 

Keywords: firefighterôs combat clothing, thermal protection properties, package of materials, special protec-

tive clothing of firefighter, active safety system, control system. 

 

 

ɹʦʝʚʘʷ ʦʜʝʞʜʘ ʧʦʞʘʨʥʦʛʦ (ɹʆʇ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦʞʘʨʥʳʭ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʘ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ [1]. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʢʨʠʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ɹʆʇ. ʇʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʧʦʞʘʨʝ ʷʚʣʷʶʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠ ʧʦʩʪʦʷʥ-

ʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʘʢʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ɹʆʇ ʪʘʢʞʝ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ 

ʧʦ ʧʨʠʯʠʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠʯʝʤ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʭ, ʤʝʩʪʥʳʭ ʫʯʘʩʪʢʘʭ. ʉʝʛʦʜʥʷ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʪʝʧʣʦʚʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʞʘʨʥʦʛʦ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ, ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʷʚʣʷʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ, ʥʘ ʬʦʥʝ ʧʝʨʝʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʙʦʣʝʚʦʛʦ ʧʦʨʦ-

ʛʘ, ʧʦʞʘʨʥʳʡ ʤʦʞʝʪ ʥʝ ʟʘʤʝʯʘʪʴ ʧʝʨʝʥʦʩʠʤʳʝ ʠʤ ʦʧʘʩʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʝʥʠʝ 

ʦʞʦʛʦʚʳʭ ʠ ʪʝʧʣʦʚʳʭ ʪʨʘʚʤ [2]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʥʝʰʥʝʛʦ 

ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʦʜʢʦʩʪʶʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʝ ʫʯʠʪʳʚʘʶʱʝʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʘʢʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ɹʆʇ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ 

ʨʝʰʝʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʧʦʞʘʨʥʦʛʦ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʧʦʞʘʨʥʦʛʦ ʷʚʣʷʝʪʩʷ ʚʥʝʜ-

ʨʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ 

(ʉɿʆʇ), ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʜʢʦʩʪʶʤʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʥʘʛʨʝʚʫ. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ 

(ʜʘʣʝʝ ʩʠʩʪʝʤʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʧʣʦʚʳʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʦʧʘʚʰʝʛʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʫʪʨʘʪʠʚʰʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʟʣʳ: 

1.ʋʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ; 

2. ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

3. ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

4. ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ; 

5. ʋʟʝʣ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

6. ʋʟʝʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʋʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʩʣʫʞʠʪ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʫʟʣʦʚ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʋʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʟʘʱʠ-

ʱʝʥʥʦʛʦ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ (ɿʄʂ) ʩ Bluetooth-ʤʦʜʫʣʝʤ ʠ ʣʠʪʠʝʚʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ.  

ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʫʞʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʘʢʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ɹʆʇ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ. ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦ-

ʩʪʦʠʪ ʠʟ ʪʨʝʭ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ (ɼʊ) ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ Bluetooth-ʤʦʜʫʣʷʤʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʦʧʘʨʳ ʪʠʧʘ ʊ (ʤʝʜʴ ï 

ʢʦʥʩʪʘʥʪʘʥ), ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʩʨʝʜʝ ʩ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ 

ʜʘʪʯʠʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʢʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ɹʆʇ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʥʘʠʙʦʣʴʰʝʤʫ ʥʘʛʨʝʚʫ (ʛʦʣʦʚʘ, ʢʠʩʪʴ, ʥʘʜʧʣʝʯʴʝ). 

ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʦʞʘʨʥʦʛʦ ʠ 

ʫʨʦʚʥʷ ʧʝʨʝʥʦʩʠʤʳʭ ʥʘʛʨʫʟʦʢ. ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʘʪʯʠʢʘ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯ-

ʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ɼʏʉʉ), ʜʘʪʯʠʢʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ɼʅʉ) ʠ ʰʠʥʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʤʠʢʨʦʢʦʤʧʴʶ-

ʪʝʨ. ɼʏʉʉ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʦʙʱʝʤ ʢʦʨʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʥʪʨʦʣʴ ʏʉʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʟʘʧʷʩʪʴʷ. ɼʅʉ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʞʘʨʥʦʛʦ.  

ʋʟʝʣ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʯʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʞʘʨʥʦʛʦ. ʅʝʦʙ-

ʭʦʜʠʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʠ ʩʧʘʩʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʟʜʘ-

ʥʠʠ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ʋʟʝʣ ʩʦʩʪʦʠʪ ʠʟ GPS (ɻʃʆʅɸʉ) ʤʘʷʢʘ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʢʦʨ-

ʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʋʟʝʣ ʩʠʛʥʘʣʠʟʘʮʠʠ ʩʣʫʞʠʪ ʜʣʷ ʟʚʫʢʦʚʦʛʦ ʠ ʚʠʙʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʦ ʥʘʩʪʫʧʣʝʥʠʠ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʦʜʢʦʩʪʶʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɹʆʇ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʣʝʛʯʝ-

ʥʠʷ ʧʦʠʩʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʚ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʋʟʝʣ ʩʠʛʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʟʚʫʢʦ- 

ʚʠʙʨʦʩʠʛʥʘʣʠʟʘʪʦʨʘ (ɿɺʉ) ʚ ʚʠʜʝ ʤʦʱʥʦʡ ʦʜʥʦʪʦʥʘʣʴʥʦʡ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʨʝʥʳ ʠ ʚʠʙʨʦʤʦʪʦʨʘ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚ ʢʦʨʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʰʠʥʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʦʤ. 

ʋʟʝʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʫʣʴʪ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ GSM-ʩʦʝʜʠʥʝʥʠʷ. ʋʟʝʣ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʝʜʘʶʱʝʛʦ GSM-ʤʦʜʫʣʷ ʠ ʰʠʥʳ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʦʤ. 

ɸʧʧʘʨʘʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚ ʠ ʧʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʯʠʡ ʨʝʞʠʤ. ʈʝʟʫʣʴʪʘʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ: ʫʩʪʨʦʡʩʪʚʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ï ʢʦʨʦʪʢʠʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʟʝʣʝʥʘʷ 

ʠʥʜʠʢʘʮʠʷ ʩʚʝʪʦʜʠʦʜʘ ʥʘ ʢʦʨʧʫʩʝ; ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ï 3 ʢʦʨʦʪʢʠʭ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʘ, ʢʨʘʩʥʘʷ 

ʠʥʜʠʢʘʮʠʷ ʩʚʝʪʦʜʠʦʜʘ ʥʘ ʢʦʨʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ. 

  



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʆɹʒɽʂʊʆɺ ɿɸʑʀʊʓ 

________________________________________________________________________________ 

 

87 

 

 

 

ʈʠcʫʥʦʢ. ɸʧʧʘʨʘʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ 

 
 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 1 ï çʈʘʙʦʯʠʡè ʨʝʞʠʤ; 2 ï ʨʝʞʠʤ çʊʨʝʚʦʛʘè. 

ɺ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʦ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤʳ, ʠ ʪʨʘʥʩʣʠʨʦʚʘʥʠʝ 

ʠʭ ʥʘ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. ʉʤʝʥʘ ʨʝʞʠʤʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʚʨʫʯʥʫʶ, ʥʘʞʘʪʠʝʤ ʠ ʫʜʝʨʞʠʚʘʥʠʝ ʢʥʦʧʢʠ 

ʥʘ ʢʦʨʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʦʜʥʦ-

ʛʦ ʠʟ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤʳ: 

ī ʜʣʷ ɼʏʉʉ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ Ò60 ʫʜ./ʤʠʥ., ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ Ó170 ʫʜ./ʤʠʥ [3,4]; 

ī ʜʣʷ ɼʅʉ ʚʨʝʤʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ Ó30 ʩ ï ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ ʜʣʷ ʧʦʞʘʨʥʦʛʦ, Ó45 ʩ ï 

ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ çʊʨʝʚʦʛʘè; 

ī ʜʣʷ ɼʊ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʜʥʦʛʦ ʠʟ ʜʘʪʯʠʢʦʚ Ó50 Áʉ [3] . 

ʇʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤ çʊʨʝʚʦʛʘè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʚʫʢʦʚʦʡ ʠ ʚʠʙʨʦʩʠʛʥʘʣʠʟʘʮʠʝʡ ʧʦʞʘʨʥʦʛʦ ʦ 

ʥʘʩʪʫʧʣʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʞʝ ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʘ çʊʨʝʚʦʛʠè ʥʘ 

ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʦʞʘʨʥʦʛʦ. ɿʚʫʢʦʚʦʡ ʠ ʚʠʙʨʦʩʠʛʥʘʣ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ 

ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ ʫʯʘʱʘʝʪʩʷ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ ʟʘʤʝʜʣʷʝʪʩʷ, ʪʝʤ ʩʘʤʳʤ ʠʥʬʦʨʤʠʨʫʷ 

ʧʦʞʘʨʥʦʛʦ ʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʬʘʢ-

ʪʦʨʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʘʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦ-

ʞʘʨʥʦʛʦ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉɿʆʇ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʠ 

ʧʫʥʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʦʞʦʛʦʚʦʡ ʠʣʠ ʪʝʧʣʦʚʦʡ ʪʨʘʚ-

ʤʳ. ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʦʞʘʨʥʳʤ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʦʪ ʧʦʚʳʰʝʥ-

ʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦʞʘʨʥʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʷʥʳʭ ʟʘʚʝʩ, ʵʚʘʢʫʘ-

ʮʠʷ ʠʟ ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʨ.). ʂʦʥʪʨʦʣʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʧʦʞʘʨʥʦʛʦ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʧʘʩʝʥʠʝ ʧʦʞʘʨʥʦʛʦ. ʅʘʣʠʯʠʝ ʫʟʣʘ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ (GPS, 

ɻʃʆʅɸʉ) ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʳʩʪʨʦ ʧʨʦʚʝʩʪʠ ʩʧʘʩʝʥʠʝ. 

ʈʘʟʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉɿʆʇ ʧʦʟʚʦʣʷʝʪ ʥʝ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʫʨʦ-

ʚʝʥʴ ʟʘʱʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʜʝʞʜʳ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʘ ʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʦ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʉɿʆʇ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22.07.2008 ʛ. ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru/document/cons_doc_LAW_78699/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 03.08.2019) 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________ 

 

88 

 

2. ʉʦʨʦʢʠʥ ɼ. ɺ., ʅʠʢʠʬʦʨʦʚ ɸ. ʃ., ʐʘʨʘʙʘʥʦʚʘ ʀ. ʖ., ʎʠʨʢʠʥʘ ʆ. ɻ. ɺʣʠ̫ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʜʢʦʩʪʶʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʙʦʝʚʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ // ɺʝʩʪ-

ʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳè. 2018. ˉ1 (26). 

ʉ.44-48. 

3. ɻʆʉʊ ʈ 53264-2009. ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʉʧʝʮʠʘʣʴʥʘʷ ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʧʦʞʘʨʥʦʛʦ. ʆʙʱʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï ʄ: ʉʪʘʥʜʨʘʪʠʥʬʦʨʤ. 

2009. 37 c. 

4. ʂʦʱʝʝʚ ɺ.ʉ, ʂʫʟʥʝʮ ɽ.ʄ. ʌʠʟʠʦʣʦʛʠʷ ʠ ʛʠʛʠʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʰʠʪʳ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï ʄ: ʄʝʜʠʮʠʥʘ, 1986. 254 ʩ. 

 

 

ʋɼʂ 614.847.9 
ʉʧʠʨʠʜʦʥʦʚʘ ɺ. ɻ., ʄʦʣʦʪʢʦʚʘ ʖ. ɸ., ʋʣʴʝʚʘ C. ʅ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺ. ɻ. ʉʧʠʨʠʜʦʥʦʚʘ, ʖ. ɸ. ʄʦʣʦʪʢʦʚʘ, C. ʅ. ʋʣʴʝʚʘ
29

 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆɻʅɽɿɸʑʀʊʅʓʍ ʂʆʄʇʆɿʀʎʀʁ, 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʓʍ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʀɺɸʅʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʨʦʧʠʪʦʢ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʦʮʝʥʢʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʪʢʘʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʮʝʥʢʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. 

 

V. G. Spiridonova, Yu. A. Molotkova, C. N. Ulieva 

 

EVALUATION OF THE EFFICIENCY OF FIRE -PROTECTIVE COMPOSITIONS  

DISTRIBUTED IN THE TERRITORY OF IVANOVO REGION  

 

The use of flame retardant impregnations can reduce the fire hazard of textile materials, which reduces the risk 

of fire. The aim of the work was to evaluate the effectiveness of flame retardants on the market of the Ivanovo region, 

used for fabrics for industrial use, based on data from thermogravimetric analysis. 
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ʊʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʧʨʠʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʴʶ. 

ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʧʦ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʢʣʘʜʘʭ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ ʠ ʚʦʣʦʢʦʥ ʠ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʠʭ ʟʘʱʠʪʳ [1]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʨʤʦʛʨʘ-

ʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʢʩʪʠʣʴʥʳʭ ʚʦʣʦʢʦʥ ʠ ʪʢʘʥʝʡ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʢʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʜʘʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʝʞʝʛʦʜʥʦ ʚʭʦʜʷʪ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʆʪ ʪʦʛʦ, ʠʟ ʢʘʢʦʛʦ ʚʦʣʦʢʥʘ ʠʟʛʦʪʦʚʣʝʥʘ ʪʢʘʥʴ, ʟʘʚʠʩʠʪ ʤʥʦʞʝʩʪʚʦ ʝʝ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʞʘʨʥʘʷ 

ʦʧʘʩʥʦʩʪʴ. ɺʩʝ ʪʝʢʩʪʠʣʴʥʳʝ ʚʦʣʦʢʥʘ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʭʠʤʠʯʝʩʢʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʨʦʧʠʪʦʢ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʯʪʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʦʜʝʞʜʳ ʠ ʜʦʤʘʰʥʝʛʦ ʪʝʢʩʪʠʣʷ. ʂʨʦʤʝ ʚʩʝʛʦ 

ʧʨʦʯʝʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘʭ ʭʨʘʥʝʥʠʷ ʠ ʪʦʨʛʦʚʣʠ ʜʘʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʝʡ.  

  

                                                 
29É ʉʧʠʨʠʜʦʥʦʚʘ ɺ. ɻ., ʄʦʣʦʪʢʦʚʘ ʖ. ɸ., ʋʣʴʝʚʘ C. ʅ., 2019 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʆɹʒɽʂʊʆɺ ɿɸʑʀʊʓ 

________________________________________________________________________________ 

 

89 

 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʨʳʥʢʝ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʪʢʘʥʝʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʨʤʦʛʨʘʚʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʤʘʪʝʨʠʘʣ ɹʨʝʟʝʥʪ ʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʢʦʤʧʦʟʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʳʥʢʝ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʇʝʢʦʬʣʘʤ, ʇʠʨʦʚʘʪʝʢʩ, 

ʊʝʟʘʛʨʘʥ ʃ-3 ʠ ʆʉʂʃ (ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʦʩʪʘʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘ ʆɸʆ çʂʦʭʤʘ-ʣʝʥè) [2-3]. ʅʘʤʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʠ ʦʛʥʝʩʪʦʡʢʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙ-

ʣʘʜʘʝʪ ʤʘʪʝʨʠʘʣ, ʧʨʦʧʠʪʘʥʥʳʡ ʊʝʟʘʛʨʘʥʦʤ ʃ-ɿ.  

ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʪʝʢ-

ʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʨʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ 

ʪʝʨʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ SETSYS Evolution. 

ʊʝʨʤʦʛʨʘʬʠʷ, ʠʣʠ ʪʝʨʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝ-

ʨʠʘʣʦʚ. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʤʘʩʩʳ 

ʪʚʝʨʜʦʛʦ ʦʙʨʘʟʮʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ 

ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠ-

ʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʣʷ ʦʙʨʘʟʮʘ ʙʝʟ ʦʛʥʝ-

ʟʘɦʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʤʧʝ-

ʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʮʳ ʪʢʘʥʠ 

ʪʝʨʷʣʠ ʚ ʤʘʩʩʝ 1, 30, 50, 60 ʠ 65%. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʥʘ ʧʦʪʝʨʶ ʤʘʩʩʳ ʚʣʠʷʝʪ ʩʦʩʪʘʚ 

ʦʛʥʝʟʘʱʠʪʥʦʡ ʧʨʦʧʠʪʢʠ. ʅʘʠʙʦʣʴʰʠʝ 

ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʜʣʷ ʪʢʘʥʠ, 

ʧʨʦʧʠʪʘʥʥʦʡ ʇʠʨʦʚʘʪʝʢʩʦʤ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʥʪ ʧʦʪʝʨʠ ʤʘʩʩʳ 

ʨʘʚʥʳʡ 65% ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʜʘʞʝ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 1000 
0
ʉ. 

 
 

ʈʠʩ. 1. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʦʙʨʘʟʮʘ 

ʙʝʟ ʦʛʥʝʟʘʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ɿʝʣʝʥʘʷ ʢʨʠʚʘʷ ï ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʊG, ʤʛ),  

ʬʠʦʣʝʪʦʚʘʷ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

(DTG, ʤʛ/ʤʠʥ), ʩʠʥʷʷ ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ (ʤɺ) 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʠʜʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ, ʦʙʣʘʜʘʝʪ ʦʙʨʘʟʝʮ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʇʝʢʦʬʣʘʤʦʤ, ʘ ʥʘʠʙʦʣʴʰʝʡ ï ʦʙʨʘʟʝʮ ʙʝʟ 

ʦʛʥʝʟʘʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʠʤʝʥʴʰʘʷ ʦʙʱʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʦʙʨʘʟʮʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʠʨʦʚʘʪʝʢʩʦʤ, ʘ ʥʘʠʙʦʣʴʰʘʷ ʫ 

ʦʙʨʘʟʮʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. ʈʘʟʥʠʮʘ ʚ ʧʦʪʝʨʝ ʤʘʩʩʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʥʝʟʘʱʠʪʥʦʡ ʧʨʦʧʠʪʢʠ ʇʠʨʦʚʘʪʝʢʩ ʩʦ-

ʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 14 % (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʙʳʣʠ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

1-ʧʝʢʦʬʣʘʤ, 2-ʧʠʨʦʚʘʪʝʢʩ, 3-ʊʝʟʘʛʨʘʥ, 4-ʆʉʂʃ, 5- ʦʙʨʘʟʝʮ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 
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90 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʠ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʨʦʧʠʪʦʢ ʜʣʷ ʪʢʘʥʠ. ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʥʪ ʫʙʳʣʠ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ ʥʘʠʣʫʯʰʠʡ ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʦʩʪʘʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ʦʢʘʟʳʚʘʝʪ ʦʙʨʘʙʦʪʢʘ ʦʛʥʝʟʘʱʠʪʥʳʤ ʩʦʩʪʘʚʦʤ ʇʠʨʦʚʘʪʝʢʩ ʠ ʊʝʟʘʛʨʘʥ ʃ-3.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘ-

ʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ ʪʢʘʥʝʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʛʥʝʟʘ-

ʱʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʰʚʝʡʥʦʡ ʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʛʥʝʟʘ-

ʱʠʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʇʠʨʦʚʘʪʝʢʩ ʠ ʊʝʟʘʛʨʘʥ ʃ-3. 
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The paper deals with the problem of organization of state fire supervision over the activities of fire safety by 

local authorities. And also the complex of theoretical and applied proposals on improvement of FGPN for ensuring pri-
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʩʪʨʘʥʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʦʩʪ ʢʦʪʦʨʦʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʠʩʢʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʝʨʪʚ ʠ ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʝʞʝʛʦʜʥʦ 70% ʧʦʞʘʨʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ, ʥʘ ʜʘʥʥʳʝ ʧʦʞʘʨʳ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 

90% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ [1]. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʦʪʥʝʩʝʥʦ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ.  

ʅʘʜʟʦʨ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʚʝ-

ʜʝʥʠʶ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦʞʘʨʦʚ (ʥʘ ʦʙʲʝʢʪʘʭ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ) ï ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʄʏʉ ʈʦʩʩʠʠ. ʅʘ ʵʪʫ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʩʠʣʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ (ʜʘʣʝʝ ï ʦʨʛʘʥʳ ɻʇʅ). 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʦʙʩʪʘʥʦʚʢʝ ʩ ʧʦʞʘʨʘʤʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʞʘʨʦʚ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ.  

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʚ ʚʦʧʨʦʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʩʦʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʦʥʷʪʠʝ ï çʧʝʨʚʠʯʥʳʝ ʤʝʨʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʧʦʥʷʪʠʝ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʧʦʥʷʪʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʘʚʦʚʘʷ ʢʘʪʝʛʦʨʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʚʦ ʚʩʝʡ 

ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʦʨʛʘʥʦʚ ɻʇʅ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝ-

ʥʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʥʘʜʟʦʨʫ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʚʥʠʤʘʥʠʝ, ʯʝʤ ʥʘʜʟʦʨʫ ʟʘ ʦʙʲʝʢʪʘʤʠ ʟʘʱʠʪʳ, ʯʪʦ ʚʣʝʯʝʪ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʧʦʥʠʞʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʙʣʦʢʫ ʌɻʇʅ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʝʡ. 

ɺʳʜʝʣʷʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʧʨʦʚʝʜʝʥʠʝ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʧʨʦʚʝʨʦʢ), 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʧʨʦʚʝʨʦʢ), ʘ ʪʘʢʞʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʥʘ ʧʨʘʚʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʦʨʤʘʭ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʘʜʟʦʨʥʳʭ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ɻʇʅ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʘʜʟʦʨʥʳʭ ʬʦʨʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʘʤʠ ɻʇʅ ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʶʨʠʜʠʯʝ-

ʩʢʫʶ ʪʘʢʪʠʢʫ [2], ʷʚʣʷʶʱʫʶʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʦʤ ʥʘʜʟʦʨʥʦʡ ʪʘʢʪʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʦʨʛʘʥʦʤ ɻʇʅ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ 

ʫʢʘʟʘʥʥʘʷ ʪʘʢʪʠʢʘ ʠ ʦʧʦʩʨʝʜʫʝʪʩʷ.  

ʄʝʪʦʜʠʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʚʠʜʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʥʩʧʝʢʪʦʨʫ ɻʇʅ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦ-

ʚʝʨʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʣʘʥʠʨʫʝʤʳʭ ʧʦʵʪʘʧʥʳʭ ʜʝʡʩʪʚʠʡ ʠʥʩʧʝʢʪʦʨʘ ɻʇʅ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʧʨʦʚʝʨʢʠ ʧʦ ʦʙʦʟʥʘʯʝʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʉʫʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʲʷʚʣʝʥʠʷ ʩʣʫʞʝʙʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʤʫʥʠʮʠ-

ʧʘʣʠʪʝʪʦʚ ʩ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʚʝʨʢʠ ʠʥʩʧʝʢʪʦʨʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʙʣʘ-

ʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʊʘʢʠʝ ʧʦʣʥʦʤʦʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʦʟʣʦʞʝʥʳ ʜʦʣʞʥʦʩʪʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʣʫʞʘʱʝʛʦ, ʘ 

ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʤ ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. ʀʤʝʥʥʦ ʩ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʜʘʥʥʦʝ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʚ ʭʦʜʝ ʧʨʦʚʝʨʢʠ. 

ʇʨʦʚʝʨʦʯʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʚ ʦʪʥʦʰʝʥʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʦʧʪʠʤʘʣʴʥʦ ʥʘʯʘʪʴ ʩ ʘʥʘʣʠʟʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʧʦ-

ʞʘʨʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʦʛʠʙʰʠʭ ʥʘ ʧʦʞʘʨʘʭ; ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʦʣʫʯʠʚʰʠʭ ʥʘ ʧʦʞʘʨʘʭ ʪʨʘʚʤʳ ʨʘʟʣʠʯ-

ʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ; ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʧʨʠʯʠʥʝʥʥʳʡ ʧʦʞʘʨʘʤʠ. ʇʦʜʦʙʥʳʡ ʘʥʘʣʠʟ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʝʪ 

ʫʨʦʚʝʥʴ ʛʦʨʠʤʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʠʯʠʥʷʝʤʦʛʦ ʧʦʞʘʨʘʤʠ ʚʨʝʜʘ, ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʶʶ ʩʪʘʪʠʩʪʠʢʫ ʧʦ 

ʧʨʦʠʟʦʰʝʜʰʠʤ ʧʦʞʘʨʘʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʠʩʢ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʧʦʞʘʨʘʤʠ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 5 ʣʝʪ. 

ʇʨʦʚʝʨʦʯʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʩʦʜʝʨʞʠʪ ʨʷʜ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʧʝʢʪʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʦ-

ʵʪʘʧʥʦ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʚʝʨʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘʩʪʦʷʱʝʡ ʤʝʪʦʜʠʢʦʡ. 

ʇʝʨʚʦʝ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʚʝʨʢʠ ï ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʚʝʨʢʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʚ ʧʣʘʥʳ, ʩʭʝʤʳ ʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʧʨʝʜʳʜʫʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʚʝʨʢʠ, ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʜʥʘʢʦ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʥʝʛʦ, ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ.  

ʊʨʝʪʴʠʤ ʠ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʦʣʥʦʪʳ ʧʨʠʥʷʪʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ 

ʤʝʨ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʘ ʠ ʩʧʘʩʝʥʠʶ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ ʜʦ ʧʨʠʙʳʪʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ. 

ʏʝʪʚʝʨʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʚʝʨʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʮʝʣʷʭ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʙʦʨʘ ʚ 

ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚʦʜʳ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʥʘʨʫʞʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʘʭ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ʇʷʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʚʝʨʢʠ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʦʧʦʚʝʱʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʦ ʧʦʞʘʨʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʚ ʮʝʣʷʭ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʙʳʩʪʨʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʧʨʦʠʟʦʰʝʜʰʝʤ ʧʦʞʘʨʝ.  

ʀ, ʥʘʢʦʥʝʮ, ʰʝʩʪʳʤ, ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʟʜʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʈʝʯʴ ʠʜʝʪ ʦʙ ʦʙʳʯʥʦʡ ʧʨʦʚʝʨʢʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʧʦʣʴʟʦʚʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ ʟʜʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʧʨʦʚʝʨʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʧʨʦʚʝʨʢʠ ʷʚʣʷʶʪʩʷ:  

- ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ, ʠʭ ʠʩʧʨʘʚʥʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʩʦʩʪʦʷʥʠʝ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʠ ʚʳʭʦʜʦʚ; 

- ʥʘʣʠʯʠʝ, ʠʩʧʨʘʚʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

- ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʥʘʣʠʯʠʝ ʦʛʥʝʟʘʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʯʝʨʜʘʯʥʳʭ ʧʦʤʝʱʝʥʠʡ; 

- ʩʦʩʪʦʷʥʠʝ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ; 

- ʛʦʪʦʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʢ ʜʝʡʩʪʚʠʷʤ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ; 

- ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪ, ʚ ʢʦʪʦʨʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʨʘʟʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʝʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʥʦ ʠ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʦ ʚʩʝʤ ʧʨʦʚʝʨʷʝʤʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʤʝʩʪʝ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʘʢʪʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʤʝʪʠʪʴ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘ-

ʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʪʝʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʢʨʝʧʣʝʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: ʧʨʠʥʷʪʠʝ ʘʜʨʝʩʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ; ʩʦʟʜʘʥʠʝ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʠʥʩʪʨʫʢʪʦʨʦʚ ʧʦʞʘʨ-

ʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ; ʩʦʟʜʘʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ 

ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ; ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʥʘʩʝʣʝʥʠʝʤ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ ʘʚʪʦʥʦʤʥʳʭ ʜʳ-

ʤʦʚʳʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʢʘʢ ʩʨʝʜʩʪʚ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ.  

ʇʨʦʚʝʨʢʘ ʩʦʙʣʶʜʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʦʯʝʥʴ ʩʣʦʞʥʘ, ʧʦʵʪʦʤʫ ʦʪ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʙʲʝʢʪʠʚʝʥ ʠ ʧʦʥʷʪʝʥ ʘʢʪ ʧʨʦʚʝʨʢʠ, ʙʫʜʝʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦ-

ʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤ ʥʘʜʟʦʨʘ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʚ ʥʘʫʢʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʚʦʦʙʱʝ ʠ ʚ ʧʨʘʢʪʠʢʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ, ï ʧʨʘʚʦʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʦʨʤ. ʇʨʠ ʵʪʦʤ ʦʙʦʩʥʦʚʘʥʘ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʴ ʧʨʘʚʦʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʦʨʤ ʠʤʝʥʥʦ ʜʣʷ ʥʘʜʟʦʨʘ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʘʚʦʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʦʨʤʳ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʚʳʭʦʜʷʪ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʌɻʇʅ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʤʝʨ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: 

- ʧʨʦʚʝʜʝʥʠʝ ʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ, ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʧʨʦʚʝʨʦʢ; 

- ʧʨʦʚʝʜʝʥʠʝ ʚʥʝʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ, ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʧʦʜʦʰʝʜʰʠʤʠ ʩʨʦʢʘʤʠ ʚ ʧʨʝʜʧʠʩʘʥʠʠ ʥʦʨʤʘʤʠ ʌɿ-131 [3]; 
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- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʘʤʠ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʦʩʤʦʪʨʘ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʨʝʞʠʤʝ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʙʝʟ ʫʛʨʦʟʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ, ʘ ʠʤʝʥʥʦ ʧʨʝʜʣʦʞʝʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʦʪʜʝʣʴʥʫʶ ʬʦʨʤʫ ʘʢʪʘ ʧʨʦʚʝʨʢʠ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʦʧʠʩʘʥʠʝ ʚʩʝʡ 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʨʢʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ; 

- ʚʥʝʩʝʥʠʝ ʧʦʧʨʘʚʦʢ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʧʦʨʷʜʦʢ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʢʘʢ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ (ʩʪ. 38 69-ʌɿ). 
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ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʘʚʪʦʨʩʢʘʷ ʛʠʧʦʪʝʟʘ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʟʘʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʨʨʠʪʦʨʠʠ 

(ʮʠʢʣʘʤʠ ʂʫʟʥʝʮʘ) ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʞʘʨʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʝʜʣʦʞʝʥ ʨʘʩʯʝʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. ʆʙʦʟʥʘʯʝʥʳ 

ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ: ʎʌʆ, ʉʌʆ, ɼɺʆ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʣʳ ʂʫʟʥʝʮʘ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʱʝʨʙ. 
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THE NEED TO TAKE INTO ACCOUNT THE KUZNETS CYCLE IN MODELING AND FORECASTING 

FIRES IS AN URGENT PROBLEM OF FIRE AND EMERGENCY SAFETY OF THE XXI CENTURY  

 

The author's hypothesis is formulated about the presence of a relationship between the phases of the life cycle 

of the territory (Kuznets cycles) and the parameters of fires occurring in the territory. A calculated indicator is proposed 

as an indicator of sustainable development and integrated security of the region. Based on the calculated data, the feder-

al districts located in the high-risk zone are indicated: the Central Federal District, the Siberian Federal District, and the 

Far East. 
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ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ, ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠ-

ʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʞʘʨʦʚ ʚ ʪʝʭʥʦʩʬʝʨʝ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʩʙʦʨʥʠʢʝ ʍʍʍI 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʧʦʩʚʷ-

ʱʝʥʥʦʡ 370-ʣʝʪʠʶ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʈʦʩʩʠʠ ʠ ʧʨʦʚʝʜʝʥʥʦʡ ʌɻɹʋ ɺʅʀʀʇʆ 6 ʠʶʥʷ 2019 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɺɼʅʍ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʘʣʦʥʘ çʂʦʤʧʣʝʢʩʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ-2019è. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʘʥʥʦʪʘʮʠʠ, çʤʘʪʝ-

ʨʠʘʣʳ ʩʙʦʨʥʠʢʘ ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʞʘʨʦʚ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʩ ʧʦʞʘʨʘʤʠ, ʨʘʟʨʘʙʦʪ-

ʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ, ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʧʦʞʘʨ-

ʥʦʡ ʠ ʩʧʘʩʘʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʲʝʢʪʘʭ, ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [1]. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʤʘʪʝʨʠʘʣʘʭ ʩʙʦʨʥʠʢʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʫʜʝʣʝʥʦ ʥʘʫʯʥʳʤ ʨʘʙʦʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʩʧʦ-
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ʩʦʙʥʳʝ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʩʬʝ-

ʨʳ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʥʦʩʷʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ (ʩʦ-

ʟʜʘʥʠʷ ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ, ʪʢʘʥʝʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪ-

ʥʦʡ ʦʜʝʞʜʳ ʠ ʪ.ʜ.), ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ 

ʧʩʠʭʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʩʪʠʣʝʡ ʧʦʚʝ-

ʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʩʬʝʨʳ ʘʚʪʦʨʳ ʩʪʘʪʝʡ, ʚʢʣʶʯʝʥʥʳʭ 

ʚ ʩʙʦʨʥʠʢ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ [5], ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [12], ʘʧʧʘʨʘʪ-

ʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ [6]. ʆʜʥʘʢʦ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʫʢʘʟʘʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʞʠʟ-

ʥʝʥʥʳʭ ʮʠʢʣʦʚ ʢ ʘʥʘʣʠʟʫ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʋʙʝʜʠʪʝʣʴʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʷʚʣʷʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ [4, 7]. ɺ ʥʠʭ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʨʠʙʣʠʞʝʥʠʷ ʠʭ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ɽʚʨʦʩʦ-

ʶʟʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʩʬʝʨʳ ʚ ʩʪʨʘʥʘʭ ɽʚ-

ʨʦʩʦʶʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʵʪʦʤʫ ʧʨʠʥʷʪʠʝ ʩʪʘʥʜʘʨ-

ʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ɽʚʨʦʩʦʶʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰ ʪʝʟʠʩ ʦ ʥʘʣʠʯʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʞʘʨʦʚ ʚ ʪʝʭʥʦʩʬʝʨʝ ʠ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʩʪʨʝʤʣʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʯʝʩʪʴ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʌ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʘʢʪʠʢʠ ʦʧʝʨʝʞʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ, ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙ-

ʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʠʚʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʘʷ ʚ ʠʥʪʝʨʥʝʪʝ 15 ʘʚʛʫʩʪʘ 2019 ʛ. [8]. ʋʢʘʟʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ: çʧʝʨʝʥʝ-

ʩʪʠ ʩ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʦʥ ʢʦʥʪʨʦʣʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, 

éʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʦʥ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ, 

éʫʚʝʣʠʯʠʪʴ ʥʘ 1000 ʯʝʣʦʚʝʢ ʯʠʩʣʝʥʥʦʩʪʴ ʌɹʋ ñɸʚʠʘʣʝʩʦʦʭʨʘʥʘò, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʝʞʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʠ ʚʦʟʨʦʞʜʝʥʠʷ ʧʘʨʢʘ ʣʝʩʥʦʡ ʘʚʠʘʮʠʠ ʠʟ 12 ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚè. ʉ ʥʘʫʯʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʜʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʟʥʘʥʠʠ ʬʘʢʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʦʚ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠʥʷʪʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʧʦʞʘʨʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʝ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʨʦʡʜʷ ʢʦʪʦʨʫʶ ʩʮʝʥʘʨʠʠ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʞʘʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʭʥʦʩʬʝʨʳ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʫʙʣʠʢʘʮʠʠ [9, 13, 14]. ɺ ʥʠʭ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʚ ʩʫʙʲʝʢʪʘʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʇʨʠʤʝʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʚ ʤʘʩʰʪʘʙʘʭ ʘʥʘʣʠʟʠ-

ʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʘʥʘʣʠʟʘ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʠʚʭʦʜʷʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʮʝʩʩʫ 

ʛʦʨʝʥʠʷ ʠ ʧʨʦʮʝʜʫʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʬʘʟʳ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʘʥʘʣʠʟʠʨʫʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʩʣʦʞʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʥʮʝʧʮʠʠ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʢ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʜʠʥʘʤʠʢʠ ʧʦ-

ʞʘʨʦʚ ʚ ʪʝʨʨʠʪʦʨʠʷʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʟ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʯʝʨʝʜʫʶʪʩʷ ʬʘʟʳ ʩ ʤʝʥʴʰʝʡ ʠ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʣʦʛʠʯʥʳʤ ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʪʝʟʠʩ ʢ ʘʥʘʣʠʟʫ ʧʦʞʘʨʥʦʡ ʠ 

ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ, ʦʜʥʘʢʦ, ʜʦ ʩʠʭ ʧʦʨ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʥʝ ʙʳʣʦ. 

ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʯʝʪʘ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ 

ʘʥʘʣʠʟʘ ʤʦʜʝʣʝʡ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ [11] ʠ ʜʣʷ ʦʮʝʥ-

ʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ [10]. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʵʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. ʆʥʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʚ ʩʪʨʫʢʪʫʨʫ 

ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤ ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʠʩʪʝʤʘ ʚ ʮʝ-

ʣʦʤ ʠ ʢʘʞʜʘʷ ʠʟ ʝʝ ʧʦʜʩʠʩʪʝʤ ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʮʠʢʣʦʚ ʩ ʧʝʨʠʦʜʘʤʠ, ʨʘʚʥʳʤʠ 3-4, 7-11, 15-25, 

45-60 ʣʝʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʮʠʢʣʳ ʂʠʪʯʠʥʘ, ɾʶʛʣʷʨʘ, ʂʫʟʥʝʮʘ, ʂʦʥʜʨʘʪʴʝʚʘ. ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʳʭ ʮʠʢʣʦʚ ʧʨʦ-

ʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʣʝʙʘʥʠʝ ʮʝʥ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʪʦʚʘʨʳ 

ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ, ʧʨʦʷʚʣʷʶʪʩʷ ʚʦʣʥʳ ʘʛʨʝʩʩʠʚʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʨʝʘʣʠʟʫʝʪʩʷ ʢʨʫʧʥʳʝ 

ʘʚʘʨʠʠ, ʛʣʦʙʘʣʴʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʤʠʨʦʚʳʝ ʚʦʡʥʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ ʮʠʢʣʘ ʠ ʥʘʯʘʣʦ ʩʣʝʜʫʶʱʝʛʦ 

ʟʘ ʥʠʤ ʮʠʢʣʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʯʘʱʝʥʠʝʤ ʯʠʩʣʘ ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ, ʘ ʪʘʢʞʝ ʫʪʷʞʝʣʝʥʠʝʤ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʚʠʜʝ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʞʝʨʪʚ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʮʠʢʣʳ, ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ï ʜʦʣʛʦʩʨʦʯʥʳʝ; ʜʣʷ ʯʝʪʚʝʨʪʦʡ 
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ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ï ʩʨʝʜ-

ʥʝʩʨʦʯʥʳʝ ʮʠʢʣʳ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʮʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʠʢʣʳ ʂʫʟʥʝ-

ʮʘ, ʪ. ʢ. ʦʥʠ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ, ʤʠʛʨʘʮʠʦʥʥʳʝ ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʝʨʤʠʥʘʤʠ 

çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝè, çʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝè, çʩʪʨʦʠʪʝʣʴʥʳʝè. 

ʅʘʤʠ ʚʳʜʚʠʛʘʝʪʩʷ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʞʘʨʦʚ ʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʬʘʟʦʡ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ; ʧʨʠ ʵʪʦʤ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʡ ʬʘʟʳ ʢ ʜʨʫʛʦʡ, 

ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʱʝʨʙʘ ʠ ʥʘʨʘʩʪʘʥʠʝʤ ʪʷʞʝʩʪʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʯʝʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ 

ʧʨʠ ʧʦʞʘʨʘʭ ʢ ʯʠʩʣʫ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʞʘʨʘʭ, ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʚʟʘ-

ʠʤʦʩʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʦʚ ʩ ʬʘʟʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʧʨʦʚʝʨʢʘ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ. ɿʘ ʦʩʥʦʚʫ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʨʠʥʷʪʳ ʜʘʥʥʳʝ 

ʩʪʘʪʠʩʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʄʏʉ ʈʦʩʩʠʠ [2, 3]. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ʛʠʧʦʪʝʟʫ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. 

ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʚ ʩʪʨʘʥʝ ʠ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ, 

ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʨʘʩʯʝʪʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ. ʊʘʢ, ʚ 2017 ʛ. ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʌ ʩʦʩʪʘʚʠʣ 0,84; ʧʨʠ ʵʪʦʤ ʚ ʛʦʨʦʜʘʭ ʝʛʦ ʟʥʘʯʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʠ 0,60; ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ï 1,33; ʥʘ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʘʭ ï 0,20; ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ɿɸ-

ʊʆ ï 0,58. ʇʦ ʜʠʥʘʤʠʢʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʝʨʠʦʜ ʩ 2015 ʛ. ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʈʌ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʥʝʦʜʠʥʘʢʦʚʫʶ ʜʠʥʘʤʠʢʫ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʝʝ ʪʨʝʥʜʦʚ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʧʦʚʳʰʝʥʠʶ, ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʟʥʘʯʝʥʠʡ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ. ʇʝʨ-

ʚʳʡ ʩʮʝʥʘʨʠʡ ʙʳʣ ʧʨʠʩʫʱ ʪʨʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ: ʎʝʥʪʨʘʣʴʥʦʤʫ, ʉʠʙʠʨʩʢʦʤʫ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ, ʚʪʦʨʦʡ 

ï ʇʨʠʚʦʣʞʩʢʦʤʫ, ʖʞʥʦʤʫ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ; ʪʨʝʪʠʡ ī ʋʨʘʣʴʩʢʦʤʫ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ 

ʦʢʨʫʛʫ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ, ʚʳʰʝʜʰʠʝ ʚ ʧʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ 

ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʢʦʨʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʤʝʥʥʦ ʚ ʥʠʭ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʯʘʱʝʥʠʝ ʣʝʩʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʞʘʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʫʯʝʪʘ ʮʠʢʣʦʚ ʂʫʟʥʝʮʘ ʧʨʠ ʘʥʘʣʠʟʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ, ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ. 
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ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʣʳʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺʘʞ-

ʥʦʩʪʴ ʪʘʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚ ʟʜʘʥʠʷʭ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 70 % ʚʩʝʭ ʧʦ-

ʞʘʨʦʚ, ʧʨʠ ʵʪʦʤ ʛʠʙʝʣʴ ʣʶʜʝʡ ʚ ʪʘʢʠʭ ʟʜʘʥʠʷʭ ʧʨʝʚʳʰʘʝʪ 90 % ʚʩʝʭ ʧʦʛʠʙʰʠʭ ʥʘ ʧʦʞʘʨʘʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʪʴʠ 8 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 30 ʜʝʢʘʙʨʷ 

2009 ʛ. ˉ 384-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ ʧʦʩʪʨʦʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝ-

ʥʠʷ ʠʩʢʣʶʯʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʦʧʘʩ-

ʥʦʩʪʠ ʟʘʜʳʤʣʝʥʠʷ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʣʶʜʝʡ ʠ 

ʠʤʫʝɦʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʟʘʱʠʪʘ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʞʘʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʫ ʧʦʛʠʙʰʠʭ ʣʶʜʝʡ ʥʘ ʧʦʞʘʨʘʭ ʟʘ 

ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2018 ʛʛ. ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘ-

ʱʝʡʩʷ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʙʘʥʢʘʭ ʜʘʥʥʳʭ ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ [12]. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʦʣʦʞʝʥʠʷ [2], ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʨʘʟʣʠʯʘʶʪ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʠ ʧʦʞʘʨʥʳʡ ʨʠʩʢ 

ʩʦʙʳʪʠʷ (ʛʠʙʝʣʠ ʣʶʜʝʡ), ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠ ʚʳʨʘʞʘʝʤʳʭ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʳ ʧʦʩʣʝʜʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʠʩʢ ʛʠʙʝʣʠ ʣʶʜʝʡ 

ʥʘ ʧʦʞʘʨʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ ʛʠʙʝʣʠ ʣʶʜʝʡ ʥʘ ʧʦʞʘʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʨʦ-
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ʷʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʘʩʪʦʪʫ ʛʠʙʝʣʠ ʥʘ ʧʦʞʘʨʘʭ, ʢʦʪʦʨʫʶ ʚʳʯʠʩʣʷʣʠ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ 

ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʘʭ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (7 ʣʝʪ) ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʘ ʵʪʦ ʞʝ 

ʚʨʝʤʷ [6]. 

ʄʥʦʛʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʞʠʣʴʷ ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ. ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [3, 5, 

10]: 

- ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʜʘʥʠʷ (ʚʳʩʦʪʘ, ʵʪʘʞʥʦʩʪʴ ʠ ʪ.ʜ.); 

- ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʚ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ (ʢ ʧʨʠʤʝʨʫ, ʚʠʜ ʫʪʝʧʣʠʪʝʣʷ), ʪʘʢ 

ʠ ʚʥʫʪʨʠ ʟʜʘʥʠʷ (ʪʠʧ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʪ.ʜ.). 

ʂ ʥʝʤʘʣʦʚʘʞʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʙʘʟʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ: 

- ʚʳʩʦʪʥʦʩʪʴ, ʟʘʪʨʫʜʥʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ ʩ ʧʦʩʣʝʜʥʠʭ ʵʪʘʞʝʡ; 

- ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʶʜʝʡ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ ʠ ʜʳʤʘ. 

ɿʜʘʥʠʷ ʚʳʩʦʪʦʡ ʙʦʣʝʝ ʧʷʪʠ ʵʪʘʞʝʡ ʦʙʦʨʫʜʫʶʪʩʷ ʤʫʩʦʨʦʧʨʦʚʦʜʦʤ ʠ ʣʠʬʪʘʤʠ [9, 11]. ʇʨʠ ʛʦʨʝʥʠʠ ʤʫ-

ʩʦʨʘ ʚʦʟʤʦʞʥʦ ʟʘʜʳʤʣʝʥʠʝ ʚʩʝʛʦ ʟʜʘʥʠʷ. ɽʩʣʠ ʜʚʝʨʠ ʣʠʬʪʘ ʚʳʭʦʜʷʪ ʚ ʧʦʵʪʘʞʥʳʝ ʢʦʨʠʜʦʨʳ, ʩʦʟʜʘʝʪʩʷ ʦʧʘʩ-

ʥʦʩʪʴ ʟʘʜʳʤʣʝʥʠʷ ʚʩʝʭ ʵʪʘʞʝʡ ʯʝʨʝʟ ʣʠʬʪʦʚʫʶ ʰʘʭʪʫ ʫʞʝ ʚ ʧʝʨʚʳʝ 3-5 ʤʠʥʫʪ ʧʦʞʘʨʘ. ʇʦʞʘʨʳ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʞʠʣʳʭ ʜʦʤʘʭ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʢʘʙʝʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ, ʝʩʣʠ ʧʨʦʝʤʳ ʚ ʤʝʩʪʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʫʙ 

ʥʝ ʟʘʜʝʣʘʥʳ ʩʪʨʦʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠʣʠ ʙʝʪʦʥʦʤ.  

ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʣʦʵʪʘʞʥʳʝ ʟʜʘʥʠʷ (ʜʦ 3-ʭ ʵʪʘʞʝʡ) ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ. ʄʘʣʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʯʘʩʪʦ ʚʦʟʚʦʜʷʪ ʩ ʯʝʨʜʘʢʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʜʦʤʦʚ ʠʤʝʶʪ ʧʝʯʥʦʝ 

ʦʪʦʧʣʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʘʣʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʨʜʘʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʜʚʦʨʥʳʭ ʧʦʩʪʨʦʝʢ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʛʘʨʘʞʠ, ʙʘʥʠ, ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʜʨʦʚ, ʩʦʜʝʨ-

ʞʘʥʠʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʧʦʞʘʨʦʚ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪ-

ʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [1, 8, 13]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ. ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ [4] ʚ ʇʝʨʝʯʝʥʴ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʣʝʞʘʱʠʭ ʟʘʱʠʪʝ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʚʭʦʜʷʪ ʠʟ ʩʦʩʪʘʚʘ ʞʠʣʳʭ ʟʜʘʥʠʡ: ʞʠʣʳʝ ʟʜʘʥʠʷ ʚʳʩʦʪʦʡ 

ʙʦʣʝʝ 28 ʤ.  

ɺ ʉʇ 5.13130.2009 [4] ʚʢʣʶʯʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ʢʚʘʨʪʠʨ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʚʳʩʦʪʦʡ ʪʨʠ 

ʵʪʘʞʘ ʠ ʙʦʣʝʝ ʘʚʪʦʥʦʤʥʳʤʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʳʤʦʚʳʤʠ ʧʦʞʘʨʥʳʤʠ ʠʟʚʝʱʘʪʝʣʷʤʠ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʞʘʨʦʚ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʤʘʣʦʵʪʘʞʥʳʝ ʜʦʤʘ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʦʣʠ ʧʦʞʘʨʦʚ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ 

ʜʣʷ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʛʦʨʦʜʘʭ 58,7 % ʚʩʝʭ ʧʦʞʘʨʦʚ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʜʥʦʵʪʘʞʥʳʭ 

ʟʜʘʥʠʷʭ, ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ï 91 %, 9,5 % ʚʩʝʭ ʧʦʞʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʫʭʵʪʘʞʥʳʭ ʜʦʤʘʭ ʚ ʛʦʨʦʜʘʭ ʠ 7,5 % ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 16,8 % ʚʩʝʭ ʧʦʞʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʞʠʣʳʭ ʜʦʤʘʭ 3-5 ʵʪʘʞʝʡ ʚ ʛʦʨʦʜʘʭ ʠ 1,3 % ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʦʩʪʘʚʰʠʝʩʷ 15 % ʧʦʞʘʨʦʚ ʚ ʛʦʨʦʜʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʥʦʛʦʵʪʘʞʥʳʝ ʜʦʤʘ ʚʳʰʝ 5 ʵʪʘʞʘ, ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʥʘ ʪʘʢʦʚʳʝ ʜʦʤʘ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 0,2 % ʚʩʝʭ ʧʦʞʘʨʦʚ [7]. 

 

 
 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʷ ʜʦʣʠ ʧʦʞʘʨʦʚ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 
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ʅʘʟʥʘʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʟʘʱʠʪʘ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. ʅʘ ʨʠʩ. 2-3 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʣʶʜʝʡ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʧʦʞʘʨ ʚ 

ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ ʜʣʷ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

 

 
 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʚ 2012-2018 ʛʛ.  

ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ ʛʦʨʦʜʦʚ 

 

 
 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ ʚ 2012-2018 ʛʛ.  

ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ 

(ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʞʠʣʳʭ ʜʦʤʘʭ, ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʜʨ.) ʯʘʩʪʠʯʥʦ ʥʝʡʪʨʘ-

ʣʠʟʫʶʪ ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʘ, ʩʥʠʞʘʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ. ʆʜʥʘʢʦ, ʧʦʟʜʥʝʝ ʧʨʦʚʝʜʝ-

ʥʠʝ ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ 10ï15 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʦʞʘʨʘ ʜʝʡʩʪʚʫʝʪ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ ʣʶʜʝʡ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʚ ʛʦʨʦʜʘʭ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʝ ʣʶʜʝʡ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʚʳʰʝ 9-

ʛʦ ʵʪʘʞʘ ʚ 2,1 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʟʜʘʥʠʷʭ ʜʦ 5 ʵʪʘʞʝʡ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ʞʠʣʳʭ ʜʦʤʘʭ 6-9 ʵʪʘʞʝʡ ʩʨʝʜʥʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʝ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʚ 1,4 ʤʝʥʴʰʝ, ʯʝʤ ʚ ʯʝʤ ʚ ʜʦʤʘʭ ʜʦ 5 ʵʪʘʞʝʡ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ 
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ʦʜʥʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ ʛʦʨʦʜʦʚ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʝ ʣʶʜʝʡ ʥʘ 11 % ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʞʠʣʭr ʜʦʤʘʭ 2-5 ʵʪʘʞʝʡ. 

ɺ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʦʙʩʪʘʥʦʚʢʘ ʩ ʧʦʞʘʨʘʤʠ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʦʜʘʭ (ʨʠʩ. 3). 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʝ ʣʶʜʝʡ (ʚ ʩʨʝʜʥʝʤ 0,08 ʯʝʣ./ʧʦʞʘʨ) ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ 7 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ ʚ ʜʚʫʭʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ. ʆʥʦ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʜʥʦ-

ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ 0,103 ʯʝʣ./ʧʦʞʘʨ), ʪʨʝʭ- ʠ ʙʦʣʝʝ ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ 0,11 ʯʝʣ./ʧʦʞʘʨ), ʘ ʪʘʢʞʝ ʜʚʫʭʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ ʛʦʨʦʜʦʚ (ʚ ʩʨʝʜʥʝʤ 0,086 

ʯʝʣ./ʧʦʞʘʨ). ɺ ʞʠʣʳʭ ʜʦʤʘʭ ʜʨʫʛʦʡ ʵʪʘʞʥʦʩʪʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʝ 

ʣʶʜʝʡ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʘʥʘʣʦʛʠʯʥʦʡ ʵʪʘʞʥʦʩʪʠ ʛʦʨʦʜʦʚ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙ-

ʥʘʨʫʞʝʥʥʦʛʦ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʥʠʞʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʨʠʩʢʘ ʛʠʙʝʣʠ ʚ ʛʦʨʦʜʘʭ ʚ ʞʠʣʳʭ 

ʜʦʤʘʭ ʚʳʰʝ 9-ʛʦ ʵʪʘʞʘ ʚ 2,1 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʟʜʘʥʠʷʭ ʜʦ 5 ʵʪʘʞʝʡ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʚ ʊʚʝʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʨʠʩʢ ʛʠʙʝʣʠ ʚ ʦʜʥʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ ʛʦʨʦʜʦʚ ʦʮʝʥʠʚʘʣʩʷ ʢʘʢ 0,151 ʯʝʣ./ʧʦʞʘʨ, ʘ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʚʳ-

ʰʝ 9 ʵʪʘʞʝʡ ʦʥ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 0,211 ʯʝʣ./ʧʦʞʘʨ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʘʢʠʭ ʩʫʙʲʝʢ-

ʪʘʭ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʣʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʟʜʘʥʠʷ ʢʘʢ ʚ ʛʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯ.2 ʩʪʘʪʴʠ 54 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22 ʠʶʣʷ 2008 ʛ. 

 ̄123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʦʧʦʚʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʙʲʝʢʪʘʭ, ʛʜʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʪʠʟʤʫ ʠ (ʠʣʠ) ʛʠʙʝʣʠ ʣʶʜʝʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʞʘʨʥʳʡ ʥʘʜʟʦʨ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʞʘʨ-

ʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʚʘʨʪʠʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ.  

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʭ ʚʦʟʤʦʞʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʣʳʭ ʜʦʤʦʚ ʥʠʞʝ 6 ʵʪʘʞʝʡ. 
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ʋʉʊɸʅʆɺʃɽʅʀɽ ʉʊɽʇɽʅʀ ʊɽʈʄʀʏɽʉʂʆɻʆ ʇʆɺʈɽɾɼɽʅʀʗ 

ɹɽʊʆʅʅʓʍ ʉʊʈʆʀʊɽʃʔʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ɺ ʈɽɿʋʃʔʊɸʊɽ ʉʂʈʓʊʆɻʆ ʇʆɾɸʈɸ 

 

ɸʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʜʥʦʟʥʘʯʥʳ ʠ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʧʝʮʠʘʣʠ-

ʩʪʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʩʢʨʳʪʳʭ ʦʯʘʛʦʚ ʧʦ-

ʞʘʨʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʣʦʛʠʠ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ. ɺʳʷʚʣʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ 

ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʯʘʛʘ ʣʘʪʝʥʪʥʦʛʦ ʧʦʞʘʨʘ, ʘ ʪʘʢ ʞʝ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ; ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ; ʩʢʨʳʪʳʡ ʧʦʞʘʨ; ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʦʯʘʛ ʧʦ-

ʞʘʨʘ. 

 

 

D. V. Flegontov, M. V. Akulova 

 

ESTABLISHING THE DEGREE OF THERMAL DAMAGE TO CONCRETE  

CONSTRUCTION STRUCTURES AS A RESULT OF HIDDEN FIRE  

 

The authors present modern approaches to the establishment of the fire, which are currently quite ambiguous 

and the choice of a particular method is carried out directly by a specialist. This article discusses the problem of detect-

ing damage to structures from hidden fires. Analyzed the methodology for their detection. Identified and justified the 

need for an integrated methodology that is applicable to establish the source of latent fire, as well as applicable to assess 

the possibility of further use of the building structure. 

Keywords: method; structural damage; hidden fire; thermal analysis; hotbed of fire. 

 

 

ʇʦʞʘʨ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʪʠʭʠʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ ʠ ʥʘʥʦʩʠʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ. ʇʦʞʘʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʛʨʝʚʦʤ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʚʦʝ-

ʚʨʝʤʝʥʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʦʚʨʝʞʜʝʥʥʳʤ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʩʢʨʳʪʳʝ 

ʧʦʞʘʨʳ ʧʨʦʠʩʭʦʜʷʪ ʚʥʫʪʨʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʣʠʰʴ ʧʨʠ ʠʭ ʩʠʣʴʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ [4,5]. ʇʨʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʥʘʛʨʝʚʝ ʙʝʪʦʥʥʳʡ ʢʘ-

ʤʝʥʴ ʪʝʨʷʝʪ ʛʠʜʨʘʪʥʫʶ ʚʦʜʫ ʠ ʨʘʟʨʫʰʘʝʪʩʷ.  

ʃʘʪʝʥʪʥʳʝ ʧʦʞʘʨʳ ʦʧʘʩʥʳ ʪʝʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʥʠʢʘʤʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʙʝʟ ʫʯʘʩʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ ʈʦʩʩʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʲ-

ʝʢʪʘ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʫʰʝʥʠʶ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʡ ʚ 

ʤʦʤʝʥʪ ʥʘʭʦʞʜʝʥʠʷ ʚ ʥʝʤ ʣʶʜʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʈʝʰʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ ʧʦ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʩʢʨʳʪʳʭ ʦʯʘʛʦʚ ʧʦʞʘʨʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʚ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʦʥʘʭ ʧʦ-

ʞʘʨʘ ʚ ʨʘʙʦʪʘʭ [2,3] ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʫʜʘʨʥʦ-ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ʆʜʥʘʢʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʩ ʥʘʨʫʞʥʳʤ ʩʣʦʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ ʧʦʩʣʝ ʧʦʞʘʨʘ.  

ɹʦʣʝʝ ʪʦʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʛʘʟʦʚʘʷ ʠ ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʝʬʝʢʪʦʩʢʦʧʠʷ) ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ, ʥʦ ʤʦʛʫʪ ʜʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʤʝʩʪʘ ʧʨʝʜ-

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʯʘʛʘ ʩʢʨʳʪʦʛʦ ʧʦʞʘʨʘ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʜʦʣʞʝʥ ʜʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ, ʚʢʣʶʯʘ-

ʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʦʜʘʤʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥ-

ʪʨʦʣʷ ʠ ʦʪʙʦʨ ʧʨʦʙ ʚʝʱʝʩʪʚʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʜʘʣʝʝ 

ʉʊɸ). 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʊɸ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ [6]. ʆʮʝʥʢʘ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, 

ʢʘʢ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʘ, ʪʘʢ ʠ ʚʳʷʚʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʦʥʳ ʧʦʞʘʨʘ ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʪʝʨʤʠʯʝʩʢʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʙʝʪʦʥʦʚ ʤʝʪʦʜʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʩʴ 

[1] ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 30 ï 1000Áʉ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʜʲʝʤʘ 

ʪʝʤʧʝʨʘʪʫʨʳ 5 ï 20 Áʉ/ʤʠʥ, ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ʩʦʩʪʘʚʣʷʣʘ 100 ʩʤ
3
/ʤʠʥ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʦ-

ʜʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʪ ʪʨʝʭ ʜʦ ʧʷʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʪʝʨʤʦʛʨʘʤʤ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʝʪʦʥʘ. ɺ ʘʥʘʣʠʟʝ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʯʘʛʠ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʨʝʤʷ ʪʝʧʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʧʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʢʨʳʪʦʛʦ ʦʯʘʛʘ ʧʦʞʘʨʘ.  
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ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʣʴʥʳʡ ʨʘʟʣʠʚ ʨʝʢ ʚ ʚʝʩʝʥʥʝʝ ʠʣʠ ʣʝʪʥʝʝ ʚʨʝʤʷ ʥʦʩʠʪ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɿʘʪʦʧʣʷ-

ʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʢʨʳʚʘʶʪʩʷ ʧʦʜ ʚʦʜʦʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʝʞʝʛʦʜʥʳʝ ʧʨʦʛʥʦʟʳ ʜʝʣʘʶʪʩʷ ʧʦ ʨʘʡʦʥʘʤ: ʎʝʥʪʨʘʣʴʥʳʡ (ʄʦʩʢʚʘ ʠ ʩʨʝʜʥʷʷ 

ʧʦʣʦʩʘ), ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ, ʖʞʥʳʡ, ʇʨʠʚʦʣʞʩʢʠʡ, ʋʨʘʣ, ʉʠʙʠʨʴ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ. ʈʘʟʫʤʝʝʪʩʷ ʠ ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʴ ʥʘʚʦʜʥʝʥʠʡ ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʨʘʟʥʘʷ [3]. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʥʘ ʧʨʠʯʠʥʳ ʥʘʚʦʜʥʝʥʠʡ ʧʦʚʣʠʷʪʴ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʜʘʥʥʦ-

ʤʫ ʧʨʠʨʦʜʥʦʤʫ ʷʚʣʝʥʠʶ, ʩ ʫʯʝʪʦʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʝʩʪʴ ʧʝʨʚʦʦʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ. ʇʦʧʳʪʘʝʤʩʷ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʜʛʦʪʦʚʢʫ ʥʘʚʦʜʥʝʥʠʷ. ɽʩʪʴ ʜʚʘ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʀ ʧʝʨʚʳʡ, ʵʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʵʚʘʢʫʘʮʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʏʉ ʥʘʩʝʣʝʥʠʶ, ʦ ʧʦʨʷʜʢʝ 

ʧʨʦʚʝʜʝʥʠʷ ʵʚʘʢʫʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʚʝʜʝʥʳ ʜʦ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʚ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ ʥʘ 

ʚʨʝʤʝʥʥʦʝ ʧʨʦʞʠʚʘʥʠʝ. ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ, ʚʢʣʶʯʘʷ ʜʦʢʫʤʝʥʪʳ, ʤʝʜʠʢʘʤʝʥʪʳ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʠ ʪʝʧʣʫʶ ʦʜʝʞʜʫ, ʦʙʷʟʘʥ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ ʵʚʘʢʫʠʨʫʝʤʦʛʦ ʯʝʣʦʚʝʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʝʩʪʘ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʣʶʜʝʡ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʘʩʝʣʝʥʠʷ 

[1,2]. ɺʪʦʨʦʡ ʧʫʪʴ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ï ʵʪʦ ʚʦʟʚʝʜʝʥʠʝ ʟʘʱʠʪʥʳʭ ʜʘʤʙ ʠ ʢʘʥʘʣʦʚ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʥʘ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʅʠʇ 2.06.15-85 ʦʪ 1986-07-01. ʀʥʞʝʥʝʨʥʘʷ 

ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ ʥʘʜʣʝʞʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʝ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ɿʘʱʠʪʫ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʦʙʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʨʝʰʝʥʠʡ: 

ʩʦʦʨʫʞʝʥʠʷ ʦʙʚʘʣʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʝʢʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʣʠ ʜʨʫʛʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ; 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦ ʥʝʟʘʪʦʧʣʷʝʤʳʭ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʦʪʤʝʪʦʢ; 

ʘʢʢʫʤʫʣʷʮʠʝʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʦʪʚʦʜʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʙʨʦʩʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʩ ʟʘʪʦʧʣʝʥʥʳʭ, 

ʚʨʝʤʝʥʥʦ ʟʘʪʦʧʣʷʝʤʳʭ, ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʠʟʠʥʥʳʭ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

ɺ ʩʦʩʪʘʚ ʩʨʝʜʩʪʚ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʤʦʛʫʪ ʚʭʦʜʠʪʴ: ʜʘʤʙʳ ʦʙʚʘʣʦʚʘʥʠʷ, ʜʨʝʥʘʞʠ, ʜʨʝ-

ʥʘʞʥʳʝ ʠ ʚʦʜʦʩʙʨʦʩʥʳʝ ʩʝʪʠ, ʥʘʛʦʨʥʳʝ ʚʦʜʦʩʙʨʦʩʥʳʝ ʢʘʥʘʣʳ, ʙʳʩʪʨʦʪʦʢʠ ʠ ʧʝʨʝʧʘʜʳ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʥʘʩʦʩ-

ʥʳʝ ʩʪʘʥʮʠʠ.  

                                                 
34É ɹʘʛʘʞʢʦʚ ʀ. ɺ., ʂʦʥʦʚʘʣʝʥʢʦ ʇ. ʅ., ʅʘʫʤʦʚ ɸ. ɺ., 2019 
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ʇʨʠʰʝʜʰʠʡ 2019 ʛʦʜ ʧʨʠʥʝʩ ʩ ʩʦʙʦʡ ʤʘʩʩʫ ʩʦʙʳʪʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ.  

21 ʤʘʨʪʘ ʥʘʯʘʣʦʩʴ ʩ ʧʨʦʛʥʦʟʘ ʧʦ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʦʢʨʫʛʫ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ 

ʝʛʦ ʚ ʟʦʥʫ ʥʘʚʦʜʥʝʥʠʷ. ʆʙ ʵʪʦʤ ʧʨʝʜʫʧʨʝʜʠʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʦʢʨʫʞʥʦʛʦ ʮʝʥʪʨʘ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʘ ʫʛʨʦʟ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ çʎʝʥʪʨʦʩʧʘʩ-ʖʛʦʨʠʷè. 

ʅʘ ʧʝʨʠʦʜ ʩ 25 ʧʦ 27 ʤʘʷ ʄʏʉ ʦʙʲʷʚʠʣʦ ʵʢʩʪʨʝʥʥʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ, ʛʨʘʜʘ ʠ 

ʛʨʦʟʳ, ʦʙʨʫʰʠʚʰʠʭʩʷ ʥʘ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ɸʥʘʧʝ, ɻʦʨʷʯʝʤ ʂʣʶʯʝ, ʅʦʚʦ-

ʨʦʩʩʠʡʩʢʝ, ɻʝʣʝʥʜʞʠʢʝ, ʉʦʯʠ, ʂʨʘʩʥʦʜʘʨʝ, ʉʝʚʝʨʩʢʦʤ, ʂʨʳʤʩʢʦʤ, ɽʡʩʢʦʤ, ʇʨʠʤʦʨʩʢʦ-ɸʭʪʘʨʩʢʦʤ, ʊʝʤʨʶʢ-

ʩʢʦʤ ʠ ʊʫʘʧʩʠʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʉʠʣʴʥʳʝ ʜʦʞʜʠ ʧʨʠʰʣʠ ʚ ʀʨʢʫʪʩʢʫʶ ʦʙʣʘʩʪʴ 25 ʠʶʥʷ, ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʨʝʛʠʦʥʝ 

ʥʘʯʘʣʠʩʴ ʧʘʚʦʜʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ ɹʠʨʶʩʘ, ʋʜʘ, ʋʪ, ʀʷ, ʀʢʝʡʢʘ ʠ ʂʠʨʝʡ ʚ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ ʧʦʜʪʦʧʣʝʥʠʝ ʚ 83 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ɺ 55 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʨʝʛʠʦ-

ʥʘ ʧʦʜʪʦʧʣʝʥʳ 3296 ʜʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʞʠʚʘʝʪ 9809 ʯʝʣʦʚʝʢ. 

3 ʠʶʥʷ 2019 ʛ. ʚ ʗʢʫʪʠʠ ʚ ʩʝʣʝ ʇʦʭʦʜʩʢ 44 ʜʦʤʘ ʧʦʩʪʨʘʜʘʣʠ ʠʟ-ʟʘ ʟʘʪʦʨʘ ʣʴʜʘ ʥʘ ʨʝʢʝ ʂʦʣʳʤʝ. ʋʨʦʚʝʥʴ 

ʚʦʜʳ ʧʦʜʥʷʣʩʷ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʦʪʤʝʪʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʚʦʨʳ ʦʢʘʟʘʣʠʩʴ ʟʘʪʦʧʣʝʥʳ. ʇʦʜʲʝʤ ʫʨʦʚʥʷ ʚʦʜʳ 

ʧʨʦʠʟʦʰʝʣ ʠʟ-ʟʘ ʣʝʜʦʚʦʛʦ ʟʘʪʦʨʘ. 

28 ʠʶʥʷ 2019 ʛ. ʉʠʙʠʨʩʢʠʡ ʨʘʟʣʠʚ: ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ ʠ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʨʝʢ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʢʘʟʘʣʠʩʴ ʟʘʪʦʧʣʝʥʳ 20 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʪʨʝʭ ʨʘʡʦʥʘʭ ð ʅʠʞʥʝʫʜʠʥʩʢʦʤ, ʊʘʡʰʝʪʩʢʦʤ ʠ ʊʫʣʫʥʩʢʦʤ. ʇʦ-

ʩʪʨʘʜʘʣʠ 2,39 ʪʳʩ. ʞʠʣʳʭ ʜʦʤʦʚ, ʧʦʚʨʝʞʜʝʥʳ 13 ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʦʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʬʝʜʝʨʘʣʴʥʦʡ ʪʨʘʩʩʝ, 

ʩʧʘʩʘʪʝʣʠ ʵʚʘʢʫʠʨʦʚʘʣʠ ʙʦʣʝʝ 800 ʞʠʪʝʣʝʡ. ʀʟ-ʟʘ ʧʘʚʦʜʢʘ ʚ ʦʙʣʘʩʪʠ ʚʚʝʜʝʥ ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʦ 

ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʨʝʚʳʩʠʣ 12 ʤ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʦʪʤʝʪʢʝ ʚ 7 ʤ, ʧʦʜʪʦʧʣʝʥʦ 878 ʯʘʩʪʥʳʭ ʞʠ-

ʣʳʭ ʜʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʞʠʚʘʝʪ 1171 ʯʝʣʦʚʝʢ. 

28 ʠʶʥʷ 2019 ʛ. ɼʦʨʦʛʫ ʢ ʘʵʨʦʧʦʨʪʫ ʐʝʨʝʤʝʪʴʝʚʦ ʟʘʪʦʧʠʣʦ ʠʟ-ʟʘ ʤʦʱʥʦʛʦ ʣʠʚʥʷ, ʦʙʨʫʰʠʚʰʝʛʦʩʷ ʥʘ 

ʩʪʦʣʠʯʥʳʡ ʨʝʛʠʦʥ. ɿʘʪʦʧʣʝʥʠʝ ʪʨʘʩʩʳ ʧʨʠʚʝʣʦ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʢʦʣʣʘʧʩʫ. ʅʝʧʦʛʦʜʘ ʦʪʨʘʟʠʣʘʩʴ ʠ ʥʘ ʨʘʙʦʪʝ 

ʘʵʨʦʧʦʨʪʘ: ʦʢʦʣʦ 20 ʨʝʡʩʦʚ ʙʳʣʦ ʟʘʜʝʨʞʘʥʦ, ʟʘʪʦʧʠʣʦ ʠ ʩʪʦʷʥʢʫ ʩʘʤʦʣʝʪʦʚ. 

ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ɹʫʨʷʪʠʠ 29 ʠʶʥʷ ʧʨʦʰʣʠ ʩʠʣʴʥʳʝ ʣʠʚʥʠ. ʇʦʜʪʦʧʣʝʥʦ ʦʢʦʣʦ 20 ʜʦʤʦʚ. ɺ ʥʝʢʦ-

ʪʦʨʳʭ ʨʘʡʦʥʘʭ ʩʪʦʣʠʮʳ ʨʝʛʠʦʥʘ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʨʘʡʦʥʘʭ ʟʘʪʦʧʣʝʥʳ ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʜʦʤʘʭ ʚʦʜʘ ʧʦʧʘʣʘ ʚ ʧʦʜʚʘʣ. ʅʘ ʜʦʨʦʛʘʭ ʦʩʪʘʥʦʚʠʣʠ ʜʚʠʞʝʥʠʝ ʪʨʘʤʚʘʠ. 

2 ʘʚʛʫʩʪʘ 2019 ʛ. ɹʦʣʴʰʝ 200 ʫʯʘʩʪʢʦʚ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʦʢʦʣʦ 80 ʫʯʘʩʪʢʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʪʨʘʩʩ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 468 ʢʤ ʧʦʩʪʨʘʜʘʣʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟ-ʟʘ ʥʘʚʦʜʥʝʥʠʷ ʠ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ. 

ʇʦʜʪʦʧʣʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 17 ʨʘʡʦʥʦʚ ʇʨʠʘʤʫʨʴʷ. ʈʘʟʨʫʰʝʥʠʶ ʪʘʢʞʝ ʧʦʜʚʝʨʛʣʠʩʴ 11 ʤʦʩʪʦʚ. 

5 ʘʚʛʫʩʪʘ 2019 ʛ. ɼʝʩʷʪʢʠ ʜʘʯ ʥʘ ʦʩʪʨʦʚʘʭ ʧʦʜ ʍʘʙʘʨʦʚʩʢʦʤ ʟʘʪʦʧʣʝʥʳ ʠʟ-ʟʘ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʦʜʲʝʤʘ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ɸʤʫʨ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛ ʦʪʤʝʪʢʠ 443 ʩʤ. ʇʦʜʪʦʧʠʣʦ ʦʩʪʨʦʚʘ ɼʘʯʥʳʡ, ʂʘʙʝʣʴʥʳʡ ʠ ɹʦʣʴʰʦʡ 

ʋʩʩʫʨʠʡʩʢʠʡ.  ʆʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ 40ï45 ʩʘʥʪʠʤʝʪʨʦʚ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ ʢʨʘʷ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʆʞʠʜʘʶʪʩʷ ʜʦʞʜʠ, ʤʝʩʪʘʤʠ ʩʠʣʴʥʳʝ, ʚʝʪʝʨ ʥʘ ʧʦ-

ʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʫʩʠʣʠʪʩʷ ʜʦ 15ï20 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ.  

13 ʘʚʛʫʩʪʘ 2019 ʛ. ʊʘʡʬʫʥ çʂʨʦʩʘè, ʢʦʪʦʨʳʡ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʶʛʦ-ʟʘʧʘʜʥʦʤʫ ʧʦʙʝʨʝʞʴʶ ʗʧʦʥʠʠ, ʤʦʞʝʪ 

ʧʨʠʥʝʩʪʠ ʚ ʇʨʠʤʦʨʴʝ ʩʠʣʴʥʳʝ ʜʦʞʜʠ ʠ ʧʨʠʚʝʩʪʠ ʢ ʥʘʚʦʜʥʝʥʠʷʤ. ʀʥʪʝʥʩʠʚʥʳʝ ʜʦʞʜʠ ʧʨʦʡʜʫʪ ʥʘ ʚʦʩʪʦʢʝ ʢʨʘʷ. 

ʅʦʚʳʡ ʧʨʦʛʥʦʟ ʩʧʝʮʠʘʣʠʩʪʳ ʩʦʩʪʘʚʠʣʠ ʠ ʜʣʷ ʂʦʤʩʦʤʦʣʴʩʢʘ-ʥʘ-ɸʤʫʨʝ. ʇʦ ʦʙʥʦʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʧʘʚʦʜʦʢ ʪʘʤ 

ʦʞʠʜʘʝʪʩʷ 25ï29 ʘʚʛʫʩʪʘ ʩ ʦʪʤʝʪʢʘʤʠ ʚ 630ï680 ʩʤ. ʇʨʝʜʳʜʫʱʠʡ ʧʨʦʛʥʦʟ ʦʨʠʝʥʪʠʨʦʚʘʣ ʚʣʘʩʪʠ ʥʘ 550 ʩʤ. 

16 ʘʚʛʫʩʪʘ ʚ ʉʦʯʠ ʦʙʲʷʚʠʣʠ ʰʪʦʨʤʦʚʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʟ-ʟʘ ʣʠʚʥʝʡ, ʛʨʘʜʘ ʠ ʫʛʨʦʟʳ ʩʤʝʨʯʝʡ ʥʘʜ ʤʦ-

ʨʝʤ, ʘ ʚ ʨʝʢʘʭ ʚʦʟʤʦʞʝʥ ʨʝʟʢʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚʦʜʳ. ɺʣʘʩʪʠ ʉʦʯʠ ʧʦʜʛʦʪʦʚʠʣʠʩʴ ʢ ʵʚʘʢʫʘʮʠʠ ʞʠʪʝʣʝʡ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʳʭ ʣʠʚʥʝʡ ʠ ʩʤʝʨʯʝʡ ʠ ʨʘʩʧʦʨʷʜʠʣʠʩʴ ʩʚʝʨʥʫʪʴ ʧʘʣʘʪʦʯʥʳʝ ʣʘʛʝʨʷ ʚʙʣʠʟʠ ʨʝʢ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚ-

ʥʦʡ ʫʜʘʨ ʩʪʠʭʠʠ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʧʨʠʤʝʪ ʥʘ ʩʝʙʷ ʃaʟaʨeʚʩʢʠʡ ʨʘʡʦʥ [4,5]. 

ɺ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʚʦʜʥʝʥʠʡ ʚʭʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʝʦʪʣʦʞʥʳʭ ʨʘʙʦʪ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʟʦʥʳ ʙʝʜʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʋʜʝʣʷʷ ʚʥʠʤʘʥʠʝ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʠʭ ʧʝʨʝʯʠʩʣʠʪʴ, ʧʨʠʤʝʥʠʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʛʰʠʤʩʷ ʥʘʚʦʜʥʝʥʠʷʤ: ʧʦʠʩʢ ʧʦʩʪʨʘʜʘʚʰʠʭ ʣʶʜʝʡ; ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ 

ʩʧʘʩʘʪʝʣʝʡ ʢ ʧʦʩʪʨʘʜʘʚʰʠʤ ʠ ʠʭ ʩʧʘʩʝʥʠʝ; ʦʢʘʟʘʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʤ ʧʝʨʚʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; ʵʚʘʢʫʘʮʠʶ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʠʟ ʦʧʘʩʥʦʡ ʟʦʥʳ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʦʪʣʦʞʥʳʝ ʘʚʘʨʠʡʥʳʝ ʨʘʙʦʪʳ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʚʦʜʥʝʥʠʡ ʚʢʣʶʯʘʶʪ: 

ʫʢʨʝʧʣʝʥʠʝ (ʚʦʟʚʝʜʝʥʠʝ) ʦʛʨʘʞʜʘʶʱʠʭ ʜʘʤʙ ʠ ʚʘʣʦʚ; ʩʦʦʨʫʞʝʥʠʝ ʚʦʜʦʦʪʚʦʜʥʳʭ ʢʘʥʘʣʦʚ; ʣʠʢʚʠʜʘʮʠʶ ʟʘʪʦʨʦʚ 

ʠ ʟʘʞʦʨʦʚ; ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠʯʘʣʦʚ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ; ʟʘʱʠʪʫ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦʨʦʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ; ʣʦʢʘʣʠʟʘʮʠʶ ʠʩʪʦʯʥʠʢʦʚ ʚʪʦʨʠʯʥʳʭ ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʚʦʜʥʝʥʠʡ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʫʢʨʝʧʣʝʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʫʩʪʨʦʡ-

ʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʤʙ, ʚʘʣʦʚ ʜʣʷ ʟʘʜʝʨʞʘʥʠʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʟʘ-

ʜʝʣʳʚʘʥʠʷ ʧʨʦʤʦʠʥ, ʥʘʨʘʱʠʚʘʥʠʷ ʚʳʩʦʪʳ ʧʣʦʪʠʥ ʠ ʜʘʤʙ, ʧʦʜʛʦʪʦʚʢʘ ʘʚʘʨʠʡʥʳʭ ʧʣʘʚʩʨʝʜʩʪʚ [6].  

ɺʳʜʝʣʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʦʟʤʦʞʥʦʡ ʵʚʘʢʫʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ, ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʦʨʛʘʥʠʟʫ-

ʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘʩʝʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʘʚʦʜʥʝʥʠʡ. 
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦ-

ʩʣʝʜʫʶʱʠʝ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ, ʟʘʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʤʝʨʦʧʨʠʷʪʠ-

ʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʛʫʣʘ ʩʪʠʭʠʠ, ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʳʭ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʦʩʣʝʜʫʶʱʠʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʨʦʥ ï ʨʘʟʨʫʰʝʥʥʳʝ ʜʦʨʦʛʠ, ʜʦʤʘ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʩʤʳʪʳʡ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʟʝʤʣʠ, ʥʝʨʝʜʢʦ ʚʤʝʩʪʝ ʩ ʫʨʦʞʘʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʧʨʦʚʦʜʷ ʪʨʫʜʦʝʤʢʠʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʘʚʘʨʠʡʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ.  

ʅʝʩʦʤʥʝʥʥʦ ʪʨʝʙʫʶʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʩʧʘʩʝʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘ-

ʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʠʥʞʝʥʝʨʥʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʠ 

ʚʩʝ ʧʦʪʝʨʠ ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩ ʫʯʝʪʦʤ ʪʝʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʧʨʠʨʦʜʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. 
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ʂʆʄʇʃɽʂʉʅʆɽ ʌʆʈʄʀʈʆɺɸʅʀɽ ʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʌʀɿʀʏɽʉʂʀʍ ʂɸʏɽʉʊɺ, 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʇʈɸʂʊʀʏɽʉʂʀʍ ʋʄɽʅʀʁ ʀ ʅɸɺʓʂʆɺ ʂʋʈʉɸʅʊʆɺ 

ɺ ʆɹʃɸʉʊʀ ʇʈʆɺɽɼɽʅʀʗ ɸɺɸʈʀʁʅʆ-ʉʇɸʉɸʊɽʃʔʅʓʍ ʈɸɹʆʊ ʀ ʇʆɾɸʈʆʊʋʐɽʅʀʗ 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦʞʘʨʥʳʭ ʩʚʷʟʘʥʘ ʩ ʪʷʞʝʣʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʦʞʘʨʥʦʛʦ ʠ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʫʨʩʘʥʪʳ, 

ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʦʞʘʨʦʪʫʰʝʥʠʝ. 
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COMPLEX FORMATION AND IMPROVEMENT OF THE PHYSICAL QUALITIES PROFESSIONAL 

PRACTICAL SKILLS OF STUDENTS IN THE FIELD OF CARRYING OUT OF RESCUE WORKS  

ND FIRE EXTINGUISHING SYSTEMS  

 

The practical work of firefighters is associated with heavy physical activity arising in the process of rescue and 

fire fighting. A review of the negative factors affecting the fire and the proposed method of practical training of cadets, 

aimed at the complex formation and improvement of physical qualities, professional practical skills. 
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ʈʘʙʦʪʘ ʥʘ ʧʦʞʘʨʝ ʚʢʣʶʯʘʝʪ ʧʦʠʩʢ ʠ ʵʚʘʢʫʘʮʠʶ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʳʩʦʪʝ, ʨʘʟʙʦʨʢʫ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʞʘʨʘ. ʈʘʙʦʪʘ ʧʦʞʘʨʥʦʛʦ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʧʦʜʲʝʤʝ ʥʘ ʚʳʩʦʪʫ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʤʢʥʫʪʦʛʦ ʠʣʠ ʩʪʝʩʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʨʦʢʣʘʜʳʚʘʥʠʷ ʨʫʢʘʚʥʳʭ ʣʠʥʠʡ ʠ ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʢ ʤʝʩʪʫ ʧʦʞʘʨʘ, ʧʨʠʤʝʥʝʥʠʝ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʚʩʢʨʳʪʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʪʨʝʙʫʷ ʦʪ ʧʦʞʘʨʥʦʛʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʳ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦʞʘʨʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʯʝʩʢʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʦʧʘʩʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ, ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʟʨʝʥʠʷ (ʜʘʣʝʝ ï ʉʀɿʆɼ), ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʄʘʩʩʘ ʙʦʝʚʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ ʠ ʩʥʘʨʷʞʝʥʠʷ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʞʘʨʥʦʛʦ 

ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ʕʢʠʧʠʨʦʚʢʘ ʧʦʞʘʨʥʦʛʦ, ʚʢʣʶʯʘʶʱʘʷ ʙʦʝʚʫʶ ʦʜʝʞʜʫ ʠ 

ʩʥʘʨʷʞʝʥʠʝ, ʜʦʩʪʠʛʘʝʪ 20 ʢʛ.  

ɿʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʶʪ ʨʘʙʦʪʫ ʧʦʞʘʨʥʦʛʦ ʟʘʜʳʤʣʝʥʠʝ ʠ ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʧʨʠʤʝʥʝʥʠʷ ʉʀɿʆɼ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʜʳʭʘʥʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʦʙʟʦʨ. ʉ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʙʦʪʳ 

ʧʦʞʘʨʥʦʛʦ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʫʨʦʚʥʷ ʚʳʰʝ ʧʦʨʦʛʘ ʘʥʘʵʨʦʙʥʦʛʦ ʦʙʤʝʥʘ, ʨʘʚʥʦʡ 

150-200 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ [1, ʩ.413]. ʇʨʠ ʨʘʙʦʪʝ ʚ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʜʳʭʘʥʠʷ ʩʨʝʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʀɿʆɼ, 

ʥʘʧʨʠʤʝʨ ʜʳʭʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩʦ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ɸʇ çʆʤʝʛʘè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠ ʚʨʝʤʝʥʠ 

ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʝʱʝ ʥʘ 10-18 ʢʛ [2]. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʉʀɿʆɼ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 150 ʜʦ 450 ʯ ʚ ʛʦʜ [3, ʩ.13]. 

ʆʩʦʙʳʡ ʬʠʟʠʯʝʩʢʠʡ ʜʠʩʢʦʤʬʦʨʪ ʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚʳʟʳʚʘʝʪ ʨʘʙʦʪʘ ʧʦʞʘʨʥʳʭ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʚ ʪʦʥʥʝʣʷʭ, ʧʦʜʟʝʤʥʳʭ ʛʘʣʝʨʝʷʭ, ʛʘʟʦʧʨʦʚʦʜʥʳʭ ʠ ʢʘʙʝʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ), ʯʪʦ ʥʘʨʫʰʘʝʪ 

ʧʨʠʚʳʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʩʪʝʩʥʷʝʪ ʜʚʠʞʝʥʠʷ, ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ ʧʦʟ, ʧʦʜʩʪʨʘʠʚʘʪʴ ʠʭ ʧʦʜ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʳʤʠ ʜʠʩʬʫʥʢʮʠʷʤʠ ʠ 

ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʚʳʥʦʩʣʠʚʦʩʪʠ [4, ʩ.1627]. 

ʊʷʞʝʣʘʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʥʘʧʨʷʞʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, 

ʥʝʞʝʣʘʥʠʝ ʜʚʠʛʘʪʴʩʷ, ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴ ʨʝʘʢʮʠʡ [5, ʩ.13]. ʇʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʝʥʥʠʭ ʧʦʞʘʨʦʚ ʧʨʝʚʳʰʘʝʪ 230 Üʉ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʥʘ 50% ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʩʪʦʨʦʥʫ ʥʘ 25-30 Üʉ ʦʪ ʢʦʤʬʦʨʪʥʦʡ (18-24 Üʉ). ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 30 Üʉ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 50-60 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ 

[1, ʩ.413]. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ [6, ʩ.347] 27 % ʧʦʞʘʨʥʳʭ ʧʦʛʠʙʘʶʪ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʪʝʨʤʠʯʝʩʢʦʤʫ ʦʞʦʛʫ ʠ ʪʝʧʣʦʚʦʤʫ ʫʜʘʨʫ. ʊʝʧʣʦʚʦʡ ʫʜʘʨ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ 

ʦʙʱʝʤ ʧʝʨʝʛʨʝʚʘʥʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʩʦʟʥʘʥʠʷ. ʇʨʠ ʧʝʨʝʛʨʝʚʘʥʠʠ ʠ ʯʨʝʟʤʝʨʥʦʤ ʧʦʪʦʦʪʜʝʣʝʥʠʠ ʦʨʛʘʥʠʟʤ ʪʝʨʷʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ, ʢʨʦʚʴ ʩʛʫʱʘʝʪʩʷ, ʥʘʨʫʰʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʩʦʣʝʡ ʚ ʦʨʛʘʥʠʟʤʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʢʠʩʣʦʨʦʜʥʦʤʫ ʛʦʣʦʜʘʥʠʶ ʪʢʘʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  ʊʝʧʣʦʚʦʡ ʫʜʘʨ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʳʰʝ 35Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʳʰʝ 80-90 %, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʧʦʪʦʦʪʜʝʣʝʥʠʷ ʠ ʪʝʧʣʦʦʪʜʘʯʠ [7, ʩ.141].  ʊʷʞʝʣʘʷ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʪ ʧʦʞʘʨʥʳʡ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ  ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʘ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʘ ʩ ʫʯʝʪʦʤ ʚʳʧʦʣʥʷʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʞʘʨʥʦʛʦ ʝʱʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʜʢʦʩʪʶʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʦʝʚʦʡ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ ʚ 50 Áʉ [8]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʞʘʨʥʳʭ, ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʠʢ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ ʚ ʀʚʘʥʦʚʩʢʦʡ 

ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ (ʜʘʣʝʝ ï ʘʢʘʜʝʤʠʷ) ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʄʝʪʦʜʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʦʞʘʨʥʦ-ʩʪʨʦʝʚʳʭ 

ʥʦʨʤʘʪʠʚʦʚ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ,  ʧʦʜʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘ ʦʮʝʥʢʫ ʥʝ ʥʠʞʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ ʩʦʩʪʘʚʣʷʝʪ 60 ʤʠʥʫʪ. ʊʘʢʦʝ ʚʨʝʤʷ ʚʳʙʨʘʥʦ ʩ ʫʯʝʪʦʤ 

ʩʪʘʪʠʩʪʠʢʠ ʨʘʙʦʪʳ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʢʘʨʘʫʣʦʚ ʥʘ ʧʦʞʘʨʘʭ, ʢʦʪʦʨʦʝ ʚ 60 % ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1 ʯʘʩʘ 

[1, ʩ.414]. ɺ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʰʪʨʘʬʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʢʫʨʩʘʥʪʘʤ ʥʝ 

ʚʳʧʦʣʥʠʚʰʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʠʣʠ ʚʳʧʦʣʥʠʚʰʠʤʠ ʠʭ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʧʦʨʷʜʢʘ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʰʪʨʘʬʥʦʡ ʟʦʥʳ ʢʫʨʩʘʥʪ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʧʨʦʩʪʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʚʳʜʚʠʥʫʪʩʷ ʢ ʫʯʘʩʪʢʫ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ʉ ʫʯʝʪʦʤ ʣʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʫʧʨʘʞʥʝʥʠʡ ʢʫʨʩʘʥʪ ʜʦʣʞʝʥ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ, ʢ ʰʪʨʘʬʥʦʡ ʟʦʥʝ ʠ ʦʙʨʘʪʥʦ, ʚ ʙʳʩʪʨʦʤ 

ʪʝʤʧʝ. ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʫʨʩʘʥʪʦʚ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ, 

ʧʨʦʭʦʞʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʚʠʜʝ ʩʦʨʝʚʥʦʚʘʥʠʷ. 
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ʇʦʜʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ ʠ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ ʢʫʨʩʘʥʪʳ ʚʳʧʦʣʥʷʶʪ ʚ ʙʦʝʚʦʡ 

ʦʜʝʞʜʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʦʨʫʞʝʥʠʝ, ʉʀɿʆɼ, ʧʦʞʘʨʥʫʶ ʪʝʭʥʠʢʫ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʦʤʫ ʧʦʞʘʨʫ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʫʨʩʘʥʪʦʚ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʞʘʨʘ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ, ʢʘʢ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʚʳʰʝʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʚ ʜʳʤʫ [9]. ɼʣʷ 

ʵʪʦʛʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʦʩʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʞʘʨʥʳʭ, ʪʝʧʣʦʜʳʤʦʢʘʤʝʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʦʚ, ʦʙʲʝʢʪʳ ʫʯʝʙʥʦ-ʧʦʣʠʛʦʥʥʦʡ ʙʘʟʳ ʘʢʘʜʝʤʠʠ, ʠʤʠʪʠʨʫʶʱʠʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʠ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʥʘ ʢʦʪʦʨʳʭ ʢʫʨʩʘʥʪʳ ʚʳʧʦʣʥʷʶʪ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚ 

ʢʦʤʧʣʝʢʩʝ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʥʘ ʢʘʞʜʦʤ ʛʦʜʫ ʦʙʫʯʝʥʠʷ 

ʢʫʨʩʘʥʪʘ ʩ ʫʯʝʪʦʤ ʠʟʫʯʝʥʥʳʭ ʨʘʥʝʝ ʠ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ.  
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A. V. Volkov, V. A. Godlevskiy, Yu. N. Moiseev 

 

ANALYTICAL DESCRIPTION OF BOUNDARY LUBRICATION LAYER  

STRUCTURE CHARAC TERISTICS 

 

A probabilistic mathematical description of the boundary lubricating layer formation kinetics from the liquid 

lubricating environment containing the triboactive adsorbent component is constructed.  As a model basis for the struc-

ture of layer, the concept of polymolecular boundary layer is accepted. Based on the proposed kinetic model, it is possi-

ble to calculate the characteristic time of the structural self-organization of the layer.  The structuring rate factor has 

been introduced. 

Keywords: mathematical modelling, boundary lubricating layer, structure. 

 

 

ɺ ʫʟʣʘʭ ʪʨʝʥʠʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʤʘʟʦʯ-

ʥʳʭ ʤʘʩʝʣ ʠ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʢ. ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʣʘʜʘʝʪ ʫʣʫʯʰʝʥʥʳʤʠ ʪʨʠʙʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʭʠʤʠʠ ʧʨʠʩʘʜʦʢ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʝʥʠʝʝ 

ʭʠʤʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʙʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʩʝ ʙʦʣʝʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʵʢʦʣʦʛʠʠ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʨʠʩʘʜʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʝʡʩʪʚʠʷè, ʩʤʘʟʦʯʥʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʦʫʧʦʨʷʜʦʯʝʥʥʳʝ ʛʨʘʥʠʯʥʳʝ ʩʤʘʟʦʯʥʳʡ ʩʣʦʠ.  

ʉʤʘʟʦʯʥʳʝ ʩʣʦʠ ʚʦʟʥʠʢʘʶʪ ʠ ʩʫʱʝʩʪʚʫʶʪ ʙʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʘʣʴʥʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ʠ ʘʥʠʟʦʪʨʦʧʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʢʘʢ ʚ ʩʘʤʦʤ ʩʤʘʟʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ (ʉʄ), ʪʘʢ 

ʠ ʉʄ ʩ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ [1]. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʩʣʦʝʚ ʠ ʠʭ ʩʚʦʡʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʴ ʧʘʨ ʪʨʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ. ʆʜʥʘʢʦ, ʛʨʘʥʠʯʥʳʡ ʩʤʘʟʦʯʥʳʡ ʩʣʦʡ ʧʣʦʭʦ ʜʦʩʪʫʧʝʥ ʜʣʷ 

ʠʟʫʯʝʥʠʷ in situ ʚ ʩʠʣʫ ʝʛʦ ʟʘʢʨʳʪʦʩʪʠ ʠ ʙʳʩʪʨʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʝʛʦ ʪʦʣʱʠʥʳ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫ-

ʨʳ.  

ʍʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʙʣʝʤʳ ʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʠ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʝ [2]. ɸʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ 

ʧʨʝʜʣʘʛʘʣʠ ʨʷʜ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʩʤʘʟʦʯʥʦʛʦ ʩʣʦʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ [3, 4].  ɹʦʣʴ-

ʰʦʡ ʧʨʦʛʨʝʩʩ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʤʘ-

ʟʦʯʥʳʭ ʩʣʦʝʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʪʦʣʱʠʥʳ ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ [5]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘ-

ʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʣʦʝʚʦʡ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʠʩʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʉʄ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʙʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʉʄ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʤʬʠʬʠʣʦʚ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʦʧʠʩʘʥʠʠ ʩʣʦʷ ʧʦʜʭʦʜ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ ʪʝʦʨʠʠ ʣʠʦʪʨʦʧʥʳʭ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ (ʩʤ., 

ʥʘʧʨ., [2]) ʩ ʫʯʝʪʦʤ çʧʦʚʝʨʭʥʦʩʪʥʦʡè ʩʧʝʮʠʬʠʢʠ ʩʤʘʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʪʨʦʝʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʘʥʠʯʥʦʛʦ ʩʤʘʟʦʯʥʦʛʦ ʩʣʦʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ: ʥʘʣʠʯʠʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʪʦʣʱʠʥʳ ʩʣʦʷ (ʰʝʨʦʭʦʚʘʪʦʩʪʴ), ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʤʦʣʝʢʫʣ ʚʦʟʤʦʞʥʳʭ ʪʨʠʙʦʘʢʪʠʚʥʳʭ ʧʨʠ-

ʩʘʜʦʢ, ʢʦʥʢʫʨʝʥʪʥʘʷ ʨʦʣʴ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʨʘʟʣʠʯʠʝ ʩʚʦʡʩʪʚ ʜʚʫʭ ʤʘʪʝʨʠʘʣʦʚ ʧʘʨʳ ʪʨʝʥʠʷ, ʦʨʠʝʥʪʠʨʫʶʱʘʷ (ʘ 

ʠʥʦʛʜʘ ʠ ʜʝʟʦʨʠʝʥʪʠʨʫʶʱʘʷ) ʨʦʣʴ ʩʜʚʠʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʣʦʝ ʠ ʧʨʦʯ. ʀʟʚʝʩʪʥʘ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʤʘ-

ʟʦʯʥʦʛʦ ʩʣʦʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʘʥʠʟʦʤʝʪʨʠʯʥʳʭ ʤʦʣʝʢʫʣ ʤʝʟʦʛʝʥʘ ʢʘʣʘʤʠʪʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʪʠ-

ʧʠʯʥʦʛʦ ʢʦʣʣʦʠʜʥʦʛʦ ʩʫʨʬʘʢʪʘʥʪʘ) [3].  
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ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʦʜʝʣʴʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʕɾʂ-ʬʘʟʳ ʚ ʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ. ʄʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʢʦʥʪʘʢʪʥʫʶ ʟʦʥʫ ʪʨʠʙʦʩʦʧʨʷʞʝʥʠʷ, ʨʘʙʦʪʘʶʱʫʶ ʚ ʫʩʣʦ-

ʚʠʷʭ ʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʢʦʪʦʨʦʤ ʟʘʧʦʣʥʝʥʦ ʕɾʂ-ʩʣʦʝʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʠʟ ʤʦʣʝʢʫʣ ʪʨʠʙʦʘʢ-

ʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɸʜʩʦʨʙʮʠʦʥʥʳʝ ʩʣʦʠ ʤʝʞʜʫ ʪʚʝʨʜʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʕɾʂ-ʩʣʦʷʤʠ ʠʤʝʶʪ ʫʧʦʨʷʜʦʯʝʥ-

ʥʦʩʪʴ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʩʧʦʩʦʙʘ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʕɾʂ ʩʣʦʝʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʩʚʦʡʩʪʚʘ ʛʨʘʥʠʯʥʦʡ ʬʘʟʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʦʙʲ-

ʝʤʥʦʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ, ʪʚʝʨʜʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʤʝʥʷʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʚ ʤʘʩʩ ʤʦʣʝʢʫʣ 

ʬʠʟʠʯʝʩʢʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʝʥʠʷ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʨʠʝʥʪʠʨʫʷ ʠʭ ʛʦʤʝʦʪʨʦʧʥʦ ʢ ʛʨʘ-

ʥʠʮʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʩʣʦʡ ʩ ʢʚʘʟʠʩʤʝʢʪʠʯʝʩʢʠʤ ʫʧʦʨʷʜʦʯʝʥʠʝʤ (ʛʠʧʝʨʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʦʡ) 

ʠ ʧʘʨʘʤʝʪʨʦʤ ʦʨʠʝʥʪʘʮʠʦʥʥʦʛʦ ʧʦʨʷʜʢʘ ʙʣʠʟʢʠʤ ʢ 1. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʤʦʣʝʢʫʣ, ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚʚʠʜʫ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʩʣʦʞʥʷʶʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʦʜʥʘʢʦ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʦʡ ʚ ʘʩʧʝʢʪʝ ʢʠʥʝʪʠʢʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʝʛʦ ʫʧʦʨʷʜʦʯʝʥʠʷ (ʟʘ-

ʚʝʨʰʘʶʱʘʷ ʩʪʘʜʠʷ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʷ). ʇʦʧʳʪʢʫ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʦʧʠʩʘʥʠʷ ʤʳ ʠ ʧʨʝʜʣʘʛʘʝʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦ-

ʪʝ. ʅʘʰʘ ʤʦʜʝʣʴ ʥʦʩʠʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʝʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʦʝʚ, ʪʦ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʳʡ ʩʣʦʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣ.  

ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʤʦʣʝʢʫʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ çʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶè ɸ ʤʦʣʝʢʫʣʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʤʥʦʞʝʩʪʚʦ 

ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʦʡ ï ʥʘʟʦʚʝʤ ʝʝ çʘʜʩʦʨʙʮʠʦʥʥʦʡ 

ʧʘʩʩʠʚʥʦʩʪʴʶè S. ɼʣʷ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʠ ʧʘʩʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʚʝʜʝʤ ʠʩʭʦʜʥʳʡ ʥʫʣʝʚʦʡ ʤʘʩʰʪʘʙ. 

ʇʦʣʦʞʠʤ, ʯʪʦ ʥʫʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ  ï ʝʩʪʴ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʢʘʢ ʜʣʷ ʩʣʦʷ ʤʦʣʝʢʫʣ, ʪʘʢ ʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ  

ʆʧʨʝʜʝʣʠʤ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʝʢʫʣʳ ɸ. ʇʫʩʪʴ S0 = 1 ï ʧʘʩʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʥʷʪʘʷ 

ʟʘ ʝʜʠʥʠʮʫ. ʊʦʛʜʘ  
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ʛʜʝ ʈɸ1 ï ʚʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʦʙʨʘʟʦʚʘʪʴ ʩʚʷʟʴ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ;  ð ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʥʝ ʦʙʨʘʟʦʚʳʚʘʪʴ ʵʪʫ ʩʚʷʟʴ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ S0 = 1.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʧʘʩʩʠʚʥʦʩʪʴʶ 

S0, =1. ʕʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʤʳ ʛʦʚʦʨʠʤ ʦ ʪʦʤ, ʘʢʪʠʚʥʘ ʤʦʣʝʢʫʣʘ ʠʣʠ ʥʝʘʢʪʠʚʥʘ, 

ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʦʥʘ ʧʨʦʷʚʣʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ. ʃʶʙʘʷ ʤʦʣʝʢʫʣʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʪ.ʜ.) ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ, ʦʥʘ ʤʦʞʝʪ ʩ ʢʘʢʦʡ-ʪʦ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʦʙʨʘʟʦʚʳʚʘʪʴ (ʠʣʠ ʥʝ ʦʙʨʘʟʦʚʳʚʘʪʴ) ʩ ʥʝʡ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʩʚʷʟʴ. ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʠʤ ʘʢʪʠʚʥʦʩʪʴ ï ʢʘʢ ʦʪʥʦʰʝ-

ʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʦʙʨʘʟʫʝʪʩʷ ʩʚʷʟʴ ʤʦʣʝʢʫʣʳ ʥʘ ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  S0  ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʚʷʟʴ 

ʥʝ ʦʙʨʘʟʫʝʪʩʷ.  

ʀʟ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ PA1, ʪʝʤ ʙʦʣʴʰʝ ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʝʢʫʣʳ. ʆʧʨʝʜʝʣʠʤ ʘʜʩʦʨʙʮʠ-

ʦʥʥʫʶ ʧʘʩʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ S. ɺʦʟʴʤʝʤ ʥʝʢʫʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʫʶ ʤʦʣʝʢʫʣʫ ʠ ʧʨʠʤʝʤ ʝʝ ʘʢʪʠʚʥʦʩʪʴ ʟʘ 

ʝʜʠʥʠʮʫ. ʆʧʨʝʜʝʣʠʤ ʧʘʩʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʜʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʥʝ ʦʙʨʘʟʦʚʘʪʴ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʚʷʟʴ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʡ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ, ʯʝʤ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʩʚʷʟʠ, ʪʝʤ ʚʳʰʝ ʧʘʩʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʫʩʪʴ ɸ0 = 1 ï ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʣʝʢʫʣʳ. 

ʊʦʛʜʘ: 

 

 

1

1

S

S

P

q
S=  ,                                                                                    (2) 

 

ʛʜʝ qS1 ï ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʣʝʢʫʣʳ ɸ0 = 1 ʥʝ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʚʷʟʴ, PS1 ï ʚʝʨʦʷʪʥʦʩʪʴ ʝʸ ʦʙʨʘʟʦʚʘʪʴ. 

ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʝʩʣʠ ʝʩʪʴ ʤʦʣʝʢʫʣʳ ʩ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ ɸ1 ʠ A2 ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʘʜ-

ʩʦʨʙʮʠʦʥʥʦʡ ʧʘʩʩʠʚʥʦʩʪʴʶ S, ʪʦ 

SA

SA

SA

SA

q

P

q

P

A

A

2

2

1

1 :
2

1=  ð ʥʝ ʟʘʚʠʩʠʪ ʦʪ S, ʛʜʝ 
SAP

1
 ï ʚʝʨʦʷʪʥʦʩʪʴ ʘʜʩʦʨʙʮʠʠ ʤʦʣʝ-

ʢʫʣʳ ʩ ʘʢʪʠʚʥʦʩʪʴʶ A1 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʘʩʩʠʚʥʦʩʪʴʶ S. 

ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ A1 = A, A2 = A0 = 1, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʣʝʢʫʣʘ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ɸ ʦʙʨʘ-

ʟʫʝʪ ʩʚʷʟʴ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʘʩʩʠʚʥʦʩʪʠ S ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʭʘʨʘʢʪʝʨ: 

11 1 AA Pq -=
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S

S

AS

AS

q

P

q

PA

1

1:
1
= . ʊ.ʢ. 

S

S

P

q
S

1

1= , ʪʦ (3) 

 ö
÷

õ
æ
ç

å
=­=

S

A
qP

q

P

S

A
SASA

SA

SA
 (4) 

 

ʇʫʩʪʴ x=
S

A
 ð ʦʪʥʦʰʝʥʠʝ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʧʘʩʩʠʚʥʦʩʪʠ. ʊʦʛʜʘ, ʧʦʩʢʦʣʴ-

ʢʫ ASAS Pq -=1 , ʪʦ 

 

 ( )SAPPP SASA ,,
1

=
+

=
x

x
/ (5) 

 

ʂʘʢ ʚʠʜʠʤ ʠʟ (5), ʧʨʠ ʘʜʩʦʨʙʮʠʠ ʤʦʣʝʢʫʣʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʛʨʘʝʪ ʨʦʣʴ ʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫ-

ʣʳ ʢ ʧʘʩʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʜʝʩʴ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺʘʞʥʳʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ ʜʣʷ ʥʘʩ ʦʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ï ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʠ ʧʘʩʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʝʜʠʥʠʯʥʳʭ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʣʦʝʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʦʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩ ʪʘʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴ-

ʰʘʷ. ʇʦʵʪʦʤʫ, ʝʩʣʠ  h ï ʪʦʣʱʠʥʘ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʪʦ () ()( )hPhP x=  ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʷ 

ʪʦʣʱʠʥʳ  h. (ɿʜʝʩʴ ()hx  ï ʦʪʥʦʰʝʥʠʝ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʠ ʧʘʩʩʠʚʥʦʩʪʠ ʩʣʦʷ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ). ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʤʘʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʠʩʣʫ ʩʦʫʜʘʨʝʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʩʝʭ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʙʣʠʞʝʥʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

 

 ()(),tnhP
td

hd
Öº  (6) 

 

ʛʜʝ n (t) ð ʯʠʩʣʦ ʩʦʫʜʘʨʝʥʠʡ ʤʦʣʝʢʫʣ ʩ ʝʜʠʥʠʮʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʪ. ʝ. 

 

 ()(),tnhP
td

hd
Ö=b  (7) 

 

ʛʜʝ b ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 

ɼʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʷ, ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʧʘʩʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦ ʤʝʨʝ ʟʘ-

ʧʦʣʥʝʥʠʷ ʨʘʩʪʝʪ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʛʠʧʦʪʝʟʝ ʦ ʧʦʚʝʜʝʥʠʠ ʬʫʥʢʮʠʠ P (h). ʇʫʩʪʴ  

 

 
()

(),hP
hd

hPd
a=-  (8), 

 

ʪ.ʝ. ʩʢʦʨʦʩʪʴ ʫʙʳʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʷ ʪʦʣʱʠʥʳ h ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ, ʛʜʝ a ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʊʦʛʜʘ  

 

 () () hePhP a-= 0 , (9) 

 

ʛʜʝ ʈ (0) ð ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʩʣʦʷ. 

ʇʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʩʣʦʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʘʜʩʦʨʙʮʠʠ ʥʦʚʳʭ ʯʘʩʪʠʮ 

ʫʙʳʚʘʝʪ. ʉ ʫʯʝʪʦʤ (7) ʠ (9) ʠʤʝʝʤ 

 

 () ()tneP
td

hd hab -= 0  (10) 
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 () tdtn
e

hd
h
b

a
=

-
 (11) 

 

 () tdtnhde h ba =  (12) 

 

 ()ñ ñ += Ctdtnhde h ba  (13) 

 

 () Ctdtne h += ñba

a1
 (14) 

 

ʇʨʠ t = 0, h = 0 ­ . 

 () ­ö
÷

õ
æ
ç

å
Ö+= ñ a
abaa 1

tdtne h  (15) 

 

 ()( ),1lnln += ñ tdtne h baa  (16) 

 

 ()( )1ln += ñ tdtnh ga  (17) 

 

ʛʜʝ g = aÖb. 

 ()( )1ln
1

+= ñ tdtnh g
a

 (18) 

 

ɽʩʣʠ () constntn == 0
 ð ʪ.ʝ. n ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʤ, ʪʦ 

 

 ( )1ln
1

0 += tnh g
a

. (19) 

ʉʣʝʜʫʶɦ ʘʷ ʟʘʜʘʯʘ ð ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ  t  ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʪʦʣʱʠʥʦʡ 
h ʩ ʪʝʤ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʘʜʩʦʨʙʮʠʠ ʚ ʩʫʤʤʫ ʚʨʝʤʝʥ ʦʪʜʝʣʴʥʳʭ ʵʪʘ-

ʧʦʚ ʧʨʦʮʝʩʩʘ ʥʘʨʘʩʪʘʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʈ (h) ʧʘʜʘʝʪ ʚ ʝ ʨʘʟ, 

ʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʪʦʣʱʠʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʟʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ t ʨʘʚʥʘ 
a

1
0=h . ʊʦʛʜʘ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʣʦʷ t : 

 ( )11ln 0 =+tgn  . (20) 

 

 en =+10tg  . (21) 

 

ʀ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʠʪʦʛʦʚʫʶ ʬʦʨʤʫʣʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʦʮʝʥʠʚʘʪʴ ʚʨʝʤʷ ʘʜʩʦʨʙʮʠʠ ʧʦʣʠʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʩʣʦʷ 

 

00

71,11

nn

e

gg
t º
-

=  , (22) 

 

ʛʜʝ ɔ ð ʧʘʨʘʤʝʪʨ ʧʦʨʷʜʢʘ ʬʦʨʤʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʆʮʝʥʢʫ ʯʠʩʣʘ ʩʦʫʜʘʨʝʥʠʡ ʤʦʣʝʢʫʣ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

a

1
=ʉ



ʇʆɾɸʈʆʊʋʐɽʅʀɽ 

________________________________________________________________________________________________ 

 
 

111 

 

 
m32

1
0

TRi
nn = . (23) 

 

ʇʘʨʘʤʝʪʨ  g, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʩʣʦʷ. ʇʦʩʢʦʣʴʢʫ ʤʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʘʷ, ʪʦ ʦʜʥʘ ʠ ʪʘ ʞʝ ʤʦʣʝʢʫʣʘ ʤʦʞʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʧʦʣʦʞʠʪʴʩʷ, ʧʦ-ʨʘʟʥʦʤʫ 

ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʚ (22) ʬʘʢʪʦʨʦʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ g. ʇʦ-
ʚʠʜʠʤʦʤʫ, ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

[5, 6]. ʀʟ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʩʤʘʟʦʯʥʦʛʦ ʩʣʦʷ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ 

ʟʥʘʯʝʥʠʝ ɔ, ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʰʣʠ ʢ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʩʤʘʟʦʯʥʦʛʦ 

ʩʣʦʷ ʠʟ ʞʠʜʢʦʡ ʩʤʘʟʦʯʥʦʡ ʩʨʝʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʪʨʠʙʦʘʢʪʠʚʥʳʡ ʘʜʩʦʨʙʠʨʫʶʱʠʡʩʷ ʢʦʤʧʦʥʝʥʪ. ɺʚʝʜʝʥ ʬʘʢʪʦʨ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʚ ʤʦʜʝʣʴʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʫʞʥʦ ʧʦʜ-

ʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʝʪ ʣʠʰʴ ʢʠʥʝʪʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʷ, ʥʦ ʥʝ ʩʚʷʟʘʥʘ ʥʘʧʨʷʤʫʶ ʩʦ ʩʚʦʡ-

ʩʪʚʘʤʠ ʩʣʦʷ (ʝʛʦ ʧʨʦʯʥʦʩʪʴʶ, ʩʜʚʠʛʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʪ.ʜ. ð ʜʣ̫ ʵʪʦʛʦ ʥʫʞʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʆʯʝʚʠʜʥʦ ʠ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ð ʤʦʜʝʣʴ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʉʄ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʥʘʧʨʠʤʝʨ, ʭʝʤʦʩʦʨʙʮʠʶ ʨʘʩ-

ʪʚʦʨʝʥʥʦʛʦ ʚ ʉʄ ʢʠʩʣʦʨʦʜʘ.  

ʀʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʥʘʡʜʝʥʥʳʡ ʥʘʤʠ ʧʘʨʘʤʝʪʨ  g  ʠ ʫʧʦʤʠ-

ʥʘʚʰʠʡʩʷ ʚʳʰʝ ʩʪʨʫʢʪʫʨʥʳʡ ʧʘʨʘʤʝʪʨ ʤʝʟʦʤʦʨʬʥʳʭ ʩʪʨʫʢʪʫʨ Qs. ɹʝʟʫʩʣʦʚʥʦ  g  ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ ʦʪ Qs, ʭʦʪʷ 

ʙʳ ʠʟ ʪʦʛʦ ʩʦʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʧʨʠ Qs = 0  ʧʘʨʘʤʝʪʨ  g  ʪʝʨʷʝʪ ʩʤʳʩʣ, ʠ ʪʦʛʜʘ t Ÿ ¤. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Qs ʜʣʷ ʢʘʨʪʠʥʳ ʩʣʦʷ, ʦʧʠʩʳʚʘʝʤʦʡ ʚ ʨʘʙʦʪʝ [3], ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʤʝʪʦʜʘ-

ʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠʟ ʤʥʦʛʠʭ ʯʘʩʪʠʮ, ʞʝʣʘʪʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ ʪʨʝʥʠʷ. 
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THE APPLICATION OF THE METHOD CONSTRAINTS DRAMATICALLY  

INCREASING LOAD OF THE SYSTEM 112  

 

It offers tools that restrict the flow of calls that are not connected with liquidation of emergency situations, in 

the design process of the system-112. The mathematical apparatus of the Queuing theory and the possibility of its appli-

cation for the determination of indicators of efficiency of functioning of system-112. 

Keywords: system-112, call centers, queueing theory, performance, challenges, channels. 

 

 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʦʚ (ʎʆɺ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʱʘʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʘ ʉʠʩʪʝʤʳ-112, ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʚʳʟʦʚʦʚ ʩ 

ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʧʠʣʦʪʥʳʭ ʟʦʥʘʭ ʉʠʩʪʝʤʳ-112 ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʛʥʦʟʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʘ ʉʠʩʪʝʤʳ-112, ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʩʧʣʝʩʢʦʚ ʥʘʛʨʫʟʢʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʭ ʏʉ ʤʦʞʥʦ ʧʦʜʚʝʨʛʥʫʪʴ ʩʦʤʥʝʥʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʢ 

ʠ/ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʧʦʪʦʢʠ ʚʳʟʦʚʦʚ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʢʚʠʜʘʮʠʝʡ ʧʦʩʣʝʜʩʪʚʠʡ ʏʉ (ʠʣʠ 

ʜʨʫʛʠʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʥʝʩʫʱʠʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʦʧʘʩʥʦʩʪʴ ʠʥʪʝʨʝʩʘʤ ʦʙ-

ʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʘ). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʨʝʟʢʠʡ ʚʩʧʣʝʩʢ ʥʘʛʨʫʟʢʠ ʧʨʦʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ (˟, ˟ . ʇʫʩʪʴ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʘʝʪ ˛ ˛  ʚʳʟʦʚʦʚ. ʆʧʨʝʜʝʣʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ˛ ʝʩʪʴ ʯʠʩʣʦ ʚʳʟʦʚʦʚ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʏʉ. 

ʇʨʠʧʠʰʝʤ ʝʡ ʤʝʨʫ ˝ ⱥ ˛, ʛʜʝ ⱥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʘʨʘʤʝʪʨ ˝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʙʲ-

ʝʤʦʤ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʏʉ. 

ɿʥʘʯʝʥʠʝ ˛  ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʯʠʩʣʦ ʚʳʟʦʚʦʚ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ. ɺʚʦʜʠʤ ʜʣʷ ʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ⱥ, ʦʧʨʝʜʝʣʷʶʱʝʤʫ ʧʦʜʦʙʥʫʶ ʤʝʨʫ ˝. ʇʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʣʫʯʘʝʚ ʧʨʠ ʢʨʫʧʥʦ-

ʤʘʩʰʪʘʙʥʳʭ ʏʉ ʩʧʨʘʚʝʜʣʠʚʳ ʥʝʨʘʚʝʥʩʪʚʘ  ˛ ḻ˛  ʠ ̋ḻ˝. 

ʇʦʧʨʦʙʫʝʤ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʩʥʠʞʝʥʠʷ ˛  ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʵʪʦ, 

ʧʨʠʤʝʤ ʫʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ˝ ̉ ̋, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʦʜʠʥ ʚʳʟʦʚ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʬʨʘʛʤʝʥʪʘ ʩʝʪʠ ʵʣʝʢʪʨʦʩʚʷʟʠ ʛʦʨʦʜʘ (ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ), ʧʦʟʚʦʣʷʶʱʫʶ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʟʦʚʦʚ ʚ ʉʠʩʪʝʤʫ-112 (ʨʠʩ. 1). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʱʫʱʘʝʤʳʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʏʉ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʢʨʫʛʘ ʩ ʨʘʜʠʫʩʦʤ R. 

 

 
 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʬʨʘʛʤʝʥʪʘ ʩʝʪʠ ʵʣʝʢʪʨʦʩʚʷʟʠ ʛʦʨʦʜʘ 

 

 

ɺʦʣʥʠʩʪʘʷ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʷʝʪ ʩʝʪʠ ʜʦʩʪʫʧʘ ʜʚʫʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʪʝʣʝʬʦʥʥʳʭ ʩʪʘʥʮʠʡ (ɸʊʉ), ʪʝʣʝʬʦʥ-

ʥʳʝ ʘʧʧʘʨʘʪʳ (ʊɸ) ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʢʨʫʛʝ ʨʘʜʠʫʩʦʤ R. ʅʘʧʨʠʤʝʨ, ˟ˍ ̉ ˟ˍ, ʚʢʣʶʯʝʥʥʳʝ ʚ ˍ˟  ˞

ʠ ̱˟  ˞ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʨʘʥʠʮʘʭ ʢʨʫʛʘ. ɼʨʫʛʠʝ ʜʚʘ ʪʝʨʤʠʥʘʣʘ ˟ˍ ̉ ˟ˍ  ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝ-

ʣʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʱʫʱʘʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʏʉ. 
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ʅʘ ʨʠʩ. 1 ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʳ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ (ɹʉ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʠ ʚ ʟʦʥʝ ʦʱʫʱʝʥʠʷ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʏʉ ʩ ʨʘʜʠʫʩʦʤ R ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʪʝʭ ɹʉ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʙʩʣʫ-

ʞʠʚʘʝʤʳʝ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʘʧʧʘʨʘʪʳ (ʄʊɸ) ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʱʫʱʘ-

ʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʏʉ. ɺ ʯʘʩʪʥʦʩʪʠ, ˎ  ˞ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʢʨʫʛʘ, ʥʦ ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʝʶ ˙˟  ̱ʚ ʤʦʤʝʥʪ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʏʉ ʧʨʝʙʳʚʘʣ ʚ ʛʨʘʥʠʮʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ˎ ,˞ ʢʦʪʦʨʘʷ ʣʝ-

ʞʠʪ ʚʥʫʪʨʠ ʦʢʨʫʞʥʦʩʪʠ. ʆʙʩʣʫʞʠʚʘʝʤʳʡ ʝʶ ˙˟  ̱ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʢʨʫʛʘ. 

ʇʨʠʤʝʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʟʦʚʦʚ ˛  ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʪʝʨʤʠʥʘʣʘʤʠ, ʥʝ ʚʳʭʦʜʷʱʠʤʠ ʟʘ 

ʛʨʘʥʠʮʳ ʢʨʫʛʘ ʩ ʨʘʜʠʫʩʦʤ R. ʇʝʨʝʯʝʥʴ ʪʝʨʤʠʥʘʣʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ ʏʉ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʠ ʧʦʤʦ-

ʱʠ ʫʩʣʫʛʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʄʊɸ. ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ. ʇʦʵʪʦʤʫ ʚ ʧʝʨʝʯʝʥʴ ʪʝʨʤʠʥʘʣʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ ʏʉ, ʦʙʨʘʟʫʶʱʠʭ ʟʥʘʯʝʥʠʝ 

˛, ʚʢʣʶʯʘʶʪʩʷ ʚʩʝ ʊɸ ʠʟ ʩʝʪʝʡ ʜʦʩʪʫʧʘ ʦʙʝʠʭ ɸʊʉ. 

ɺʚʝʜʝʤ ʥʦʚʫʶ ʚʝʣʠʯʠʥʫ ʄ, ʚʳʨʘʞʘʶʱʫʶ ʦʙʱʝʝ ʯʠʩʣʦ ʚʩʝʭ ʪʝʨʤʠʥʘʣʦʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʧʦʜʚʠʞʥʦʡ 

ʩʝʪʝʡ ʩʚʷʟʠ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʢʨʫʛ ʩ ʨʘʜʠʫʩʦʤ R. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʴ ʚʳʟʦʚʘ ʤʥʦʞʝʩʪʚʫ ʄ, ʠ ʝʩʣʠ ʦʪʚʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦ ʘʙʦʥʝʥʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʣʫʰʘʪʴ ʛʦʣʦʩʦʚʦʝ ʩʦ-

ʦʙʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʭʘʨʘʢʪʝʨ, ʤʘʩʰʪʘʙ ʠ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʩʰʝʩʪʚʠʷ. ɽʩʣʠ ʫ ʘʙʦʥʝʥʪʘ ʥʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʠʣʠ ʫʪʦʯʥʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʨʚʘʪʴ ʚʳʟʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʘʙʦʥʝʥʪ ʦʙʣʘʜʘʝʪ ʚʘʞʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʠʣʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ ʦ ʧʨʦʩʣʫʰʘʥʥʦʡ ʏʉ, ʠʣʠ ʧʨʠʯʠʥʘ ʝʛʦ ʦʙʨʘʱʝ-

ʥʠʷ ʥʝ ʩʚʷʟʘʥʘ ʩ ʏʉ, ʝʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʞʜʘʪʴʩʷ ʦʪʚʝʪʘ ʦʧʝʨʘʪʦʨʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʙʦʥʝʥʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʚʘʞʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʫʪʦʯʥʷʶʱʠʭ ʩʚʝʜʝʥʠʡ ʦ ʏʉ, ʧʦʚʝʩʷʪ 

ʪʨʫʙʢʫ. ʀʭ ʯʠʩʣʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʫʯʝʪʦʤ ʧʨʠʥʷʪʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ˛ ╛. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ 
ʤʝʪʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚʳʟʦʚʘʭ ʦʪ ʥʘʩʝʣʝʥʠʷ ʠ ʚʦ-

ʜʠʪʝʣʝʡ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʚʦʧʨʦʩʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʘʚʪʦʜʦʨʦʛ. ʆʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ 

ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʧʦʩʪʫʧʘʶʪ ʚ ʜʝʞʫʨʥʳʝ ʩʣʫʞʙʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ, ʊʘʤʦʞʝʥʥʦʡ ʠ 

ʇʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙ. ʉʢʦʧʣʝʥʠʝ ʙʦʣʴʰʝʛʨʫʟʥʦʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʨʝʤʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʝʟʜʘ ʥʘ ʥʠʭ, ʥʝ ʧʦʜʧʘʜʘʝʪ ʥʠ ʧʦʜ ʦʜʠʥ ʢʨʠʪʝʨʠʡ ʏʉ ʠ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʦʜʥʘʢʦ ʚʳʟʳ-

ʚʘʝʪ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʦʩʪʘʶʪʩʷ ʥʝ ʟʘʪʨʦʥʫʪʳʤʠ ʠ ʚʦʧʨʦʩʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʦʩʪʨʘʥʥʳʭ) ʥʘ ʫʯʘʩʪʢʘʭ ʩʢʦʧʣʝʥʠʷ ʪʝʭʥʠʢʠ [2]. 

ɺ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʜʫʨ, ʩʥʠʞʘʶʱʠʭ ʥʘʛʨʫʟʢʫ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ. 

ʃʦʛʠʯʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦ-

ʩʪʠʞʝʥʠʷ ʮʝʣʠ (ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʚʳʟʦʚʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʎʆɺ) ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ 

ʨʘʚʥʘ ⱬ. ʊʦʛʜʘ ʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ╦ ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʘʧʨʠʦʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʜʦ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ▲ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 

╦ ἴἷἯ
ⱬ

▲
.                                                                             (1) 

 

ʆʪʥʦʰʝʥʠʝ ˛ ̋ ╛ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥʳ ⱬ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʳʯʠʩʣʝʥʠʡ ʚ ʢʘʯʝ-

ʩʪʚʝ ʟʥʘʯʝʥʠʷ ⱬ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʝ ʦʮʝʥʢʠ. ɺʝʨʦʷʪʥʦʩʪʴ ▲ ʜʦʧʫʩʪʠʤʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ   ⱬ, ʛʜʝ ⱬ ï ʥʦʨ-

ʤʠʨʦʚʘʥʥʘʷ ʥʘʛʨʫʟʢʘ ʎʆɺ, ʤʝʥʷʶʱʘʷʩʷ ʦʪ ʥʫʣʷ ʜʦ ʝʜʠʥʠʮʳ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʮʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ╦ ʦʪ ʥʘʛʨʫʟʢʠ ⱬ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 
ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʘʛʨʫʟʢʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʦʩʣʝʜʥʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʬʘʢʪʝ. ɽʩʣʠ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʤʝʨ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ 

ʪʨʘʬʠʢʘ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ⱬ ▲. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ╦ . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʛʨʫʟʢʠ ʥʝ 

ʠʩʢʣʶʯʝʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ╦ π. ʕʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʪʘʢ: ʧʨʠ ʤʘʣʦʡ ʥʘʛʨʫʟʢʝ ʚʚʝʜʝʥʠʝ ʨʝʯʝʚʦʡ 
ʧʦʜʩʢʘʟʢʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʨʘʟʛʦʚʦʨʥʦʛʦ ʪʨʘʢʪʘ [3]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʟʦʚʘ ʵʢʩʪʨʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʩʣʫʞʙ ʧʦ ʝʜʠʥʦʤʫ 

ʥʦʤʝʨʫ 112 ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [4, 5]. 

ʉʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʢʘʥʘʣʴʥʳʤʠ ʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤʠ, ʩ ʦʪʢʘʟʘʤʠ ʠ ʦʯʝ-

ʨʝʜʴʶ. ɺ ʩʣʫʯʘʝ ʩ ʉʠʩʪʝʤʦʡ 112, ʝʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩ ʦʯʝʨʝʜʴʶ. 

ɺ ʩʠʩʪʝʤʘʭ ʩ ʦʯʝʨʝʜʴʶ ʟʘʷʚʢʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʩʝ ʢʘʥʘʣʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʥʷʪʳ, ʩʪʘʚʠʪʩʷ 

ʚ ʦʯʝʨʝʜʴ ʠʟ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʂʘʢ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʢʘʥʘʣʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʚʦʙʦʞʜʘʝʪʩʷ, ʢ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʘ ʠʟ ʟʘʷʚʦʢ, ʩʪʦʷʱʠʭ ʚ ʦʯʝʨʝʜʠ. ʂʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʠʟ ʦʯʝʨʝʜʠ ʚʳʙʠʨʘʝʪʩʷ 

ʟʘʷʚʢʘ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʦʤ ʧʦʩʪʨʦʝʥʠʷ ʦʯʝʨʝʜʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʉʠʩʪʝʤʝ-112 ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʚʳʙʦʨ ʟʘʷʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʷʜʢʘ ʝʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʯʝʨʝʜʴ, ʣʠʙʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʧʨʠʦʨʠʪʝʪʘ, ʚ ʩʣʫ-

ʯʘʝ ʝʩʣʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʉʠʩʪʝʤʳ ʩ ʦʯʝʨʝʜʴʶ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ (ʦʛʨʘʥʠʯʝʥʥʳʤ ʦʞʠʜʘʥʠʝʤ) ʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ (ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʦʞʠʜʘʥʠʝʤ). ɿʘʷʚʢʘ ʚ ʩʠʩʪʝʤʘʭ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʙʫʜʝʪ 

ʦʙʩʣʫʞʝʥʘ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ. ɺ ʩʠʩʪʝʤʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʝʩʪʴ ʨʠʩʢ ʦʪʢʘʟʘ ʚ ʦʙʩʣʫʞʠ-

ʚʘʥʠʠ. 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʛʨʘʞʜʘʥ, ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠʦʨʠ-

ʪʝʪ ʜʦʣʞʝʥ ʦʪʜʘʚʘʪʴʩʷ ʘʨʭʠʪʝʢʪʫʨʝ ʩʠʩʪʝʤ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʯʝʨʝʜʴʶ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ ʦʯʝ-

ʨʝʜʴ ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʩʠʩʪʝʤ ʤʘʩʩʦ-

ʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʝʦʛʨʘʥʠʯʝʥ-

ʥʦʡ ʦʯʝʨʝʜʴʶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ: ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʦʯʝʨʝʜʠ, ʩʨʝʜʥʝʝ ʯʠʩʣʦ 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʟʘʷʚʦʢ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʟʘʷʚʢʠ ʚ ʦʯʝ-

ʨʝʜʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ. 

ʈʠʩ. 2. ʎʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ  

ʢʘʢ ʬʫʥʢʮʠʷ ʥʘʛʨʫʟʢʠ ʎʆɺ 

 

ɻʨʘʬʠʯʝʩʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʪʫ ʠʣʠ ʠʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʨʘʬʘ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ. ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʪʦʢʘ ʟʘʷʚʦʢ ʠ ʠʭ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. ʇʦʜ ʧʦʪʦʢʦʤ ʟʘʷʚʦʢ ʧʦʥʠʤʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʷʚʦʢ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʏʠʩʣʦ 

ʩʦʩʪʦʷʥʠʡ ʚ ʛʨʘʬʝ ʥʘ ʝʜʠʥʠʮʫ ʙʦʣʴʰʝ, ʯʝʤ ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʝʩʪ ʚ ʦʯʝʨʝʜʠ. ʂʘʞʜʦʝ 

ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʝ ʠ ʚ ʦʯʝʨʝʜʠ. 

ɺ ʩʣʫʯʘʝ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ ʙʝʩʢʦʥʝʯʝʥ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʉʠʩʪʝʤʳ-112 ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ. ʎʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʦʚ ʩʘʤ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʢʘʢ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ (ʨʠʩʫʥʦʢ 3), ʣʠʙʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ.  

 

S0 S1 S2 Sn Sn+m

l l l l l l l

m2m m3 mn mn mn mn
 

 

ʈʠʩ. 3. ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ 

 

 

ʅʘ ʨʠʩ. 3 n  ï ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ (ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ ʎʆɺ), lï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ 

ʟʘʷʚʦʢ (ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ), 
m

 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʟʘʷʚʦʢ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ). 

ʉʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ: 

S0 ï ʚ ʩʠʩʪʝʤʝ ʥʝʪ ʟʘʷʚʦʢ, ʚʩʝ ʢʘʥʘʣʳ (ʦʧʝʨʘʪʦʨʳ) ʩʚʦʙʦʜʥʳ;  

S1 ï ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʦʜʥʘ ʟʘʷʚʢʘ, ʦʜʠʥ ʦʧʝʨʘʪʦʨ ʟʘʥʷʪ;  

S2 ï ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 2 ʟʘʷʚʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ;  

Sn ï ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ n ʟʘʷʚʦʢ, ʚʩʝ ʢʘʥʘʣʳ (ʦʧʝʨʘʪʦʨʳ ʟʘʥʷʪʳ);  

Sn+m ï ʚʩʝ ʢʘʥʘʣʳ (ʦʧʝʨʘʪʦʨʳ) ʟʘʥʷʪʳ ʠ m ʟʘʷʚʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʦʯʝʨʝʜʠ ʥʘ ʦʙʨʘʙʦʪʢʫ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ: 

1. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʥʷʪʳʭ ʢʘʥʘʣʦʚ 

m

l
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.                                                                                        (2) 

 

2. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʦʯʝʨʝʜʠ 
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3. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʝ 

 

m
1+= ʦʯʝʨʩʠʩʪLL

.                                                                            (4) 

 

4. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʟʘʷʚʢʠ ʚ ʦʯʝʨʝʜʠ 

 

l

ʦʯʝʨ

ʦʯʝʨ

L
W =

.                                                                                   (5) 

 

ɼʝʞʫʨʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʩʣʫʞʙʳ (ɼɼʉ), ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʫ, ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʦʧʠʩʘʥʳ ʨʘʟ-

ʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳʟʦʚʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʦʜʥʠʤ ʜʠʩʧʝʪʯʝʨʦʤ, ʪʦ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʜʥʦʢʘʥʘʣʴ-

ʥʦʡ ʤʦʜʝʣʠ ʩ ʦʯʝʨʝʜʴʶ (ʨʠʩʫʥʦʢ 3); ʝʩʣʠ ʜʠʩʧʝʪʯʝʨʦʚ ʥʝʩʢʦʣʴʢʦ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʤʦʜʝʣʴ. 

 

S0 S1 S2 Sn

l l l l l

m m m m m
 

 

ʈʠʩ. 3. ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʦʜʥʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ 

 

 

ɼʣʷ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3, ʩʧʨʘʚʝʜʣʠʚʳ ʪʝ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʠ ʜʣʷ 

ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʘʥʝʝ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʪʦʢʠ ʚʳʟʦʚʦʚ, ʧʨʠʭʦʜʷʱʠʝ ʥʘ ɼɼʉ ʥʘʧʨʷʤʫʶ, ʟʘʚʠʩʷʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʦʚ ʎʆɺ. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 112 ʢʘʢ ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʙʝʩʢʦ-

ʥʝʯʥʦʡ ʦʯʝʨʝʜʴʶ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʯʘʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (6) ï (12) [5]. 

ɺ n-ʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʨʝʜʥʝʤ (ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʪʦ-

ʢʘ) lʚʳʟʦʚʦʚ ʚ ʤʠʥʫʪʫ ʠ ʧʨʠ ʩʨʝʜʥʝʤ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 1-ʛʦ ʚʳʟʦʚʘ (tʦʙʩ, ʤʠʥ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʙʫʜʝʪ ʨʘʚʥʘ ʦʙʩt
1=m

. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʛʨʫʟʢʠ 
m
l=p

. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʩʪʦʷ ʦʧʝʨʘʪʦʨʦʚ (ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʥʫʣʝʚʦʤ ʩʦʩʪʦʷʥʠʠ): 
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ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚ i-ʪʦʤ ʩʦʩʪʦʷʥʠʠ: 

 

[ ]
.

,
!

,0,
!

0

0

î
î

í

î
î

ì

ë

²³ö
÷

õ
æ
ç

å
³

Í³

=
-

niP
n

p

n

p

niP
i

p

P
nin

i

i

                                                                (7) 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʯʝʨʝʜʠ: 
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ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʦʯʝʨʝʜʠ: 
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ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʝ: 
 

pLL ʦʯʩʠʩʪ +=
.                                                                           (10) 

 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʟʘʷʚʢʠ ʚ ʦʯʝʨʝʜʠ: 
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ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʟʘʷʚʢʠ ʚ ʩʠʩʪʝʤʝ: 
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ʕʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʮʝʥʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʉʠʩʪʝʤʳ-112. 
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A. A. Gavrishev 

 

TO THE QUESTION OF ASSESSING THE SECURITY OF WIRELESS 

FIRE ALARM SYSTEMS WITH GOST R 52435 -2015 

 

The purpose of this article is to assess the security of wireless fire alarm systems presented in [2], using the 

methodology for assessing the security set out in GOST R 52435-2015.   
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʩʪʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʦʡ 

ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʆʇʉ), ʦʩʥʦ-

ʚʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʥʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ [4]. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʆʇʉ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʅʉɼ) ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʩʣʫʞʝʙʥʦʡ ʠʣʠ ʪʨʝʚʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ [2, 4].  

ʎʝʣʴ ʜʦʢʣʘʜʘ ï ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ [2], ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʟʦʚʦʡ ʤʝʪʦʜʠʢʦʡ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (ʉʇʀ) 

ʦʭʨʘʥʥʦʡ (ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ) ʩʠʛʥʘʣʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʙʝʩʧʨʦʚʦʜʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ (ʜʘʣʝʝ ʙʫʜʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʩʧʨʦʚʦʜʥʳʝ ʆʇʉ), ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ [1]. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʆʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 52435-2015 

 

ʂʣʘʩʩ ʟʘʱʠʱʝʥʥʦʩʪʠ ʆʧʠʩʘʥʠʝ 

S1 ɿʘʱʠʪʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

S2 ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʘʛʥʦʩʪʠʢʫ ʵʣʝʤʝʥʪʦʚ, ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ 

ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʤʝʜʣʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

S3 ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʚ ʉʇʀ ʢʣʘʩʩʘ S2, ʥʦ ʩ ʢʦʜʠʨʦʚʘʥʠʝʤ ʩʠʛʥʘʣʘ 

(ʥʝ ʤʝʥʝʝ 250 ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʜʦʚ) ʚ ʣʠʥʠʠ (ʢʘʥʘʣʝ) ʩʚʷʟʠ; 

S4 ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʉʇʀ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʚ ʉʇʀ ʢʣʘʩʩʘ S2, ʥʦ ʩ ʢʦʜʠʨʦʚʘʥʠʝʤ 

ʩʠʛʥʘʣʘ ʚ ʣʠʥʠʠ (ʢʘʥʘʣʝ) ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦ-

ʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʚ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʉʇʀ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚ 

100 ʙʠʪ ʚ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʧʦʚʪʦʨʷʣʩʷ ʩʨʝʜʠ 10000000 ʙʠʪ ʦʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʚ ʥʝʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʉʇʀ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚ 100 ʙʘʡʪ 

ʚ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʧʦʚʪʦʨʷʣʩʷ ʩʨʝʜʠ 1000000 ʙʘʡʪ ʦʜʥʦʡ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 52435-2015, ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘ-

ʥʠʝ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʯʝʤ ʙʦʣʴʰʝ ʥʝʧʦʚʪʦʨʷ-

ʶʱʠʭʩʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʪʝʤ ʚʳʰʝ ʟʘʱʠʱʝʥʥʦʩʪʴ). ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ï ʦʥʘ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʮʝʥʢʠ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʉʇʀ. 

ɺ ʨʘʙʦʪʝ [2] ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʆʇʉ, ʢʦʪʦʨʳʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʱʠʪʳ ʨʘʜʠʦʢʘʥʘʣʘ ʆʇʉ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ (ʂʄɿ), ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʰʫʤʦʧʦʜʦʙʥʳʭ ʩʠʛʥʘʣʦʚ (ʐʇʉ). ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠʭ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʇʨʦʚʝʜʝʤ ʦʮʝʥʢʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [2] ʤʝʪʦʜʦʚ ʠ ʘʣ-

ʛʦʨʠʪʤʦʚ ʟʘʱʠʱʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʠʟ-

ʣʦʞʝʥʥʦʡ ʚ ɻʆʉʊ ʈ 52435-2015. ʊʘʢ ʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ [2], ʯʪʦ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʆʇʉ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʥʝʨʘʪʦʨʳ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʇʉʇ), ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪ ʧʝʨʠʦʜ ʛʝʥʝʨʘʮʠʠ ʧʦʨʷʜʢʘ 10
6
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  [6, 7]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʦʚʝʜʝʤ ʦʮʝʥʢʫ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʘʜʠʦʢʘʥʘʣʘ 

ʆʇʉ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2], ʥʘʟʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʨʘʜʠʦʢʘʥʘʣʘ ʆʇʉ ʙʫʜʫʪ ʦʙʦʟʥʘʯʘʪʴʩʷ ʣʠʪʝʨʦʡ çʊè ʩ 

ʮʠʬʨʦʚʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʨʘʜʠʦʢʘʥʘʣʘ ʆʇʉ, ʚ ʩʠʣʫ ʠʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʙʦʪʝ [2], ʧʨʠʯʝʤ ʢʘʞʜʦʤʫ ʥʦʤʝʨʫ ʪʝʭʥʦʣʦʛʠʠ (ʣʠʪʝʨʘ çʊè ʩ ʮʠʬʨʦʚʳʤ ʦʙʦ-

ʟʥʘʯʝʥʠʝʤ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʘʷ ʩʩʳʣʢʘ ʚ ʠʩʪʦʯʥʠʢʝ ʣʠʪʝʨʘʪʫʨʳ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2, ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʆʇʉ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ ʦʪ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜ-

ʥʳʭ ʆʇʉ ʜʣʷ ʟʘʱʠʱʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʘʢ ʚ ʂʄɿ [7], ʪʘʢ ʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʥʘ ʦʩʥʦʚʝ ʐʇʉ 

[6]. ʍʦʪʷ ʦʙʱʝʠʟʚʝʩʪʥʦ [3], ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʛʥʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʝʥʳ ʘʣʛʦʨʠʪʤʘ ʠʭ ʩʦʟʜʘʥʠʷ, ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʧʦʚʳʰʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʦʜʘʚʣʝʥʠʷ ʧʦʤʝʭʘʤʠ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʟʘʜʘʯʝ ʟʘʱʠʪʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠ ʧʝ-
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ʨʝʜʘʯʝ ʪʨʝʚʦʞʥʦʡ ʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ [2]. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʱʠʪʝ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʝʩʧʨʦʚʦʜʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚʠʜʠʪʩʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʭʘʦʪʠʯʝ-

ʩʢʠʭ ʩʠʛʥʘʣʦʚ [2, 5]. 

 

ʊʘʙʣʠʮʘ 2. ʆʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ 

 

ˉ ʅʘʟʚʘʥʠʝ ʂʣʘʩʩ ʟʘʱʠʱʝʥʥʦʩʪʠ 

1 ʊ16 S4 

2 ʊ15 S4 

3 ʊ14 S4 

4 ʊ5 S4 

5 ʊ7 S4 

6 ʊ12 S4 

7 ʊ8 S4 

8 ʊ11 S4 

9 ʊ13 S4 

10 ʊ6 S4 

11 ʊ9 S4 

12 ʊ10 S4 

13 ʊ1 S4 

14 ʊ3 S 

15 ʊ2 S4 
 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʷʚʥʳʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ [4]: ʚ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢʦʥʢʨʝʪʥʳʤ ʤʝ-

ʪʦʜʘʤ ʟʘʱʠʪʳ ʨʘʜʠʦʢʘʥʘʣʘ ʠ ʢʦʥʢʨʝʪʥʳʤ ʤʝʪʦʜʘʤ ʘʪʘʢʠ 

ʥʘ ʨʘʜʠʦʢʘʥʘʣ, ʚ ʩʠʣʫ ʯʝʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʂʄɿ ʠ ʪʝʭ-

ʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʐʇʉ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʪʘʚʠʪʩʷ ʚ 

ʦʜʠʥ ʢʣʘʩʩ, ʭʦʪʷ ʦʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦ-

ʚʝ ʐʇʉ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʦʪ ʢʦʤʧʣʝʢʩʥʳʭ ʫʛʨʦʟ (ʧʨʦʩʤʦʪʨ, ʧʦʜʤʝʥʘ, ʧʝʨʝʭʚʘʪ, 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʂʄɿ ʥʝ 

ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʝʨʝʭʚʘʪʫ ʠ ʧʦʜʘʚʣʝʥʠʶ ʧʦʤʝ-

ʭʘʤ; ʚ ʥʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ; ʜʘʥʥʘʷ ʦʮʝʥʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʨʘʥ-

ʞʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʣʠʥʠʡ ʩʚʷʟʠ 

ʆʇʉ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪ-

ʨʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʟʘʜʘʯʝ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʟʘʜʘʯʝ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ ʚʠ-

ʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ [2, 4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ [2], ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʆʇʉ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʛʨʦʟ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʚʦʧʨʦʩʝ ʟʘʱʠʪʳ ʙʝʩ-

ʧʨʦʚʦʜʥʳʭ ʆʇʉ ʦʪ ʅʉɼ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪ-

ʤʦʚ ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩʣʫʞʝʙʥʦʡ ʠ ʪʨʝʚʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʆʇʉ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʱʠʪʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʝʩʧʨʦʚʦʜʥʳʤ 

ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚʠʜʠʪʩʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʭʘʦʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ [2, 5], ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʟʘʜʘʯʝ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ [2, 4]. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʜʨʫʛʠʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʥʘ ʙʝʩʧʨʦ-

ʚʦʜʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʦʭʨʘʥʥʳʝ ʠ ʧʘʪʨʫʣʴʥʳʝ ʬʫʥʢʮʠʠ [2, 5].  
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12 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ʚ 12:30 ʧʦ ʝʨʝʚʘʥʩʢʦʤʫ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ʚʩʧʳʭʥʫʣ ʧʦʞʘʨ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ. ɺ ʨʘʙʦʪʳ ʧʦ 

ʪʫʰʝʥʠʶ ʦʛʥʷ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠ ʚʩʝ ʩʠʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ. ʉʧʝʮʠʘʣʴʥʳʡ ʩʘʤʦʣʝʪ ʀʣ-76 ʄʏʉ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣ ʨʘʙʦʪʫ ʜʦ 18 ʘʚʛʫʩʪʘ, ʦʢʘʟʘʚ 

ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʘʭ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ. 

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʧʦʚʝʜʥʠʢ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè, ʧʦʞʘʨ, ʩʘʤʦʣʝʪ ʄʏʉ ʈʌ ʀʣ-76. 

 

R. G. Gharibyan 

 

EXPERIENCE OF LIQUIDATION OF FOREST FIRE IN THE TERRITORY OF THE STATE RESERVE 

çKHOSROVSKY FORESTè OF THE REPUBLIC OF ARMENIA  

 

On August 12, 2017, at 12:30 Yerevan time, a fire broke out in the territory of the state reserve çKhosrov For-

estè, which quickly spread in the following days. All firearms, representatives of all organizations, local population 

were connected to fire-fighting work. The special IL-76 aircraft of the Ministry of Emergency Measures of Russia car-

ried out its work until August 18, providing invaluable assistance in the work on extinguishing the fire. 

Keywords: reserve çKhosrov Forestè, fire, Il-76 aircraft MES of RF. 

 

 

çʃʝʩʘ ʫʢʨʘʰʘʶʪ ʟʝʤʣʶ... ʆʥʠ ʫʯʘʪ ʯʝʣʦʚʝʢʘ  

ʧʦʥʠʤʘʪʴ ʧʨʝʢʨʘʩʥʦʝ ʠ ʚʥʫʰʘʶʪ 

 ʝʤʫ ʚʝʣʠʯʘʚʦʝ ʥʘʩʪʨʦʝʥʠʝè 

ɸ. ʇ. ʏʝʭʦʚ 

 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʛʨʦʟʦʚʳʝ ʨʘʟ-

ʨʷʜʳ, ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʪʦʨʬʷʥʦʡ ʢʨʦʰʢʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʘʣʳ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʡ ʧʦʛʦʜʳ ʠʣʠ ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ (ʧʝʨʠʦʜ ʩ ʤʦʤʝʥʪʘ ʪʘʷʥʠʷ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʣʝʩʫ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʦʣʥʦʛʦ 

ʟʝʣʝʥʦʛʦ ʧʦʢʨʦʚʘ ʠʣʠ ʥʘʩʪʫʧʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʜʦʞʜʣʠʚʦʡ ʦʩʝʥʥʝʡ ʧʦʛʦʜʳ). 

ɿʘʧʦʚʝʜʥʠʢ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè (ɻʘʨʥʠӢʡʩʢʠʡ) ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ ʚ ɸʨʤʝʥʠʠ ʚ ʦʙʣʘʩʪʠɸʨʘʨʘʪ ʚ ʞʁ-

ʥʦʡ ʯʘʩʪʠ ɻʝʛʘʤʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʥ ʙrʣ ʦʙʨʘʟʦʚʘʥ ʚ 1958 ʛʦʜʫ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 29000 ʛʘ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ 

ɸʟʘʪ ʠ ʍʦʩʨʦʚ ʥʘ ʚʳʩʦʪʝ 1400-2250 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɿʘʧʦʚʝʜʥʠʢ ʩʦʩʪʦʠʪ ʠʟ 8 ʨʘʟʨʦʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʏʝʨʝʟ 

ʣʝʩ ʧʨʦʪʝʢʘʝʪ ʙʫʨʥʘʷ ʨʝʢʘ ɸʟʘʪ, ʥʘ ʧʨʠʪʦʢʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʚʦʜʦʧʘʜʳ. ʈʝʣʴʝʬ ʟʘʧʦʚʝʜʥʠʢʘ 

ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ. ɺʩʷ ʝʛʦ ʪʝʨʨʠʪʦʨʠʷ ð ʪʠʧʠʯʥʦ ʛʦʨʥʘʷ ʩʪʨʘʥʘ, ʧʝʨʝʩʝʯʝʥʥʘʷ ʛʫʩʪʦʡ 

ʩʝʪʴʶ ʦʩʥʦʚʥʳʭ ʠ ʙʦʢʦʚʳʭ ʫʱʝʣʠʡ, ʩ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʠʭ ʧʣʘʪʦ ʠ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʚʦʟʚʳ-

ʰʘʶʪʩʷ ʤʦʱʥʳʝ, ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʝ ʛʦʨʥʳʝ ʭʨʝʙʪʳ, ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʱʠʪʦʚʠʜʥʳʝ ʤʘʩʩʠʚʳ ʠ ʦʪʜʝʣʴʥʳʝ ʚʝʨ-

ʰʠʥʳ. ʃʝʩʦʤ ʧʦʢʨʳʪʦ ʪʦʣʴʢʦ 16 % ʧʣʦʱʘʜʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʝʱʝ 20 % ʩʦʩʪʘʚʣʷʶʪ ʨʝʜʠʥʳ ʠ ʧʨʦʛʘʣʠʥʳ ʩ ʢʫʩʪʘʨ-

ʥʠʢʘʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ 64 % ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘʛʦʨʥʳʭ ʢʩʝʨʦʬʠʪʦʚ. ʅʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʎʝʥ-

ʪʨʘʣʴʥʘʷ ɸʨʤʝʥʠʷ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʍʦʩʨʦʚʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʣʠʰʝʥʘ ʣʝʩʘ, ʪʦ ʧʨʦʮʝʥʪ ʣʝʩʥʦʡ 

ʧʣʦʱʘʜʠ ʟʘʧʦʚʝʜʥʠʢʘ ʦʢʘʞʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ. 

ʌʣʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 1800 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ 560 ʨʦʜʦʚ ʠ 95 ʩʝʤʝʡʩʪʚ, 

146 ʠʟ ʢʦʪʦʨʳʭ ʯʠʩʣʷʪʩʷ ʚ ʂʨʘʩʥʳʭ ʢʥʠʛʘʭ. ʆʭʨʘʥʷʶʪʩʷ ʜʠʢʘʷ ʛʨʫʰʘ, ʷʙʣʦʥʷ, ʩʣʠʚʘ, ʚʠʰʥʷ, ʨʷʙʠʥʘ, ʬʠʩʪʘʰʢʘ 

ʪʫʧʦʣʠʩʪʥʘʷ, ʙʦʷʨʳʰʥʠʢ, ʤʠʥʜʘʣʴ, ʨʦʞʴ ɺʘʚʠʣʦʚʘ, ʘ ʪʘʢʞʝ ʨʝʜʢʦʣʝʩʴʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʜʫʙʘ, ʛʦʨʥʳʝ ʢʩʝʨʦ-

ʬʠʪ,r ʛʦʨʥʦ-ʩʪʝʧʥʳʝ ʠ ʧʦʣʳʥʥʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʬʦʨʤʘʮʠʠ. ɺ ʞʠʚʦʪʥʦʤ ʤʠʨʝ 55 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ - ʘʨ-

ʤʷʥʩʢʠʡ ʤʫʬʣʦʥ (ʜʠʢʠʡ ʙʘʨʘʥ) ʠ ʙʝʟʦʘʨʩʢʠʡ ʢʦʟʝʣ, ʘʟʠʘʪʩʢʘʷ ʧʘʥʪʝʨʘ ʣʝʦʧʘʨʜ, ʩʝʨʳʡ ʤʝʜʚʝʜʴ, ʢʘʙʘʥ, ʣʠʩʘ, ʟʘ-

ʷʮ, ʨʳʩʴ, ʢʫʥʠʮʘ, ʚʦʣʢ, ʙʘʨʩʫʢ, ʫʰʘʩʪʳʡ ʝʞ. ʠ ʪ. ʜ.. ʆʩʦʙʦ ʙʦʛʘʪ ʧʪʠʯʠʡ ʤʠʨ ï 142 ʚʠʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʯʝʨʥʳʡ 

ʢʦʨʰʫʥ, ʦʨʝʣ-ʷʛʥʷʪʥʠʢ, ʙʝʣʦʛʦʣʦʚʳʡ ʛʨʠʬ, ʦʨʝʣ, ʜʠʢʠʡ ʛʦʣʫʙʴ, ʯʘʡʢʘ ʠ ʪ.ʜ. ʆʙʠʪʘʝʪ ʪʘʢʞʝ 33 ʚʠʜʘ ʧʨʝʩʤʳʢʘ-

ʶʱʠʭʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʜʦʚʠʪʘʷ ʛʶʨʟʘ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʙʦʯʝʢ, ʚʥʝʩʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, 5 

ʚʠʜʦʚ ʘʤʬʠʙʠʡ ʠ ʨʳʙ [3]. 

ɿʘʧʦʚʝʜʥʠʢ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ï ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʦ ʩʪʨʦʞʘʡʰʠʤʠ ʧʨʘʚʠʣʘʤʠ. ɺʤʝʰʘʪʝʣʴ-

ʩʪʚʦ ʯʝʣʦʚʝʢʘ ʚ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʩʪʨʦʛʦ ʟʘʧʨʝʱʝʥʦ.  
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12 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ, ʚ 12:30 ʧʦ ʝʨʝʚʘʥʩʢʦʤʫ ʚʨʝʤʝʥʠ, ʚ ʉʧʘʩʘʪʝʣʴʥʫʶ ʩʣʫʞʙʫ ʤʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʯʨʝʟ-

ʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ɸʨʤʝʥʠʠ ʧʦʩʪʫʧʠʣʦ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ʚʩʧʳʭʥʫʣ ʧʦʞʘʨ. ɺ ʨʘʙʦʪʳ ʧʦ ʪʫʰʝʥʠʶ ʦʛʥʷ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʄʏʉ, ʘʨʤʠʷ, ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʳʝ ʩʠʣʳ, ʩʦʪʨʫʜʥʠʢʠ ʧʦʣʠʮʠʠ,  ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ. ɼʥʝʤ 13 ʘʚʛʫʩʪʘ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʙʳʣ ʧʦʜʢʣʶʯʝʥ ʚʦʝʥ-

ʥʳʡ ʚʝʨʪʦʣʝʪ ʄʠʥʦʙʦʨʦʥʳ, ʘ ʛʣʘʚʘ ʄʏʉ ɸʨʤʝʥʠʠ ɼʘʚʠʜ ʊʦʥʦʷʥ ʦʙʨʘʪʠʣʩʷ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʢʦʣʣʝʛʝ ɺʣʘʜʠʤʠʨʫ 

ʇʫʯʢʦʚʫ ʩ ʧʨʦʩʴʙʦʡ ʦʙ ʦʢʘʟʘʥʠʠ ʩʦʜʝʡʩʪʚʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʘʤʦʣʝʪʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʨʘʙʦʪʘʭ ʧʦ 

ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ. ʈʦʩʩʠʡʩʢʠʡ ʀʣ-76 ʟʘʚʝʨʰʠʣ ʨʘʙʦʪʫ ʣʠʰʴ 18 ʘʚʛʫʩʪʘ. ɺ ʍʦʩʨʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʩʛʦʨʝʣʦ ʪʨʘ-

ʚʷʥʦʝ ʧʦʢʨʳʪʠe ʜʠʘʤʝʪʨʦʤ 16 ʢʠʣʦʤʝʪʨʦʚ, 360 ʛʝʢʪʘʨʦʚ ʣʝʩʘ. 

 ɺʩʧʳʭʥʫʚʰʠʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʣʝʩʥʦʡ ʧʦʞʘʨ ʩʪʘʣ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʘ ʧʦʩʣʝʜʥʶʶ ʯʝʪʚʝʨʪʴ 

ʚʝʢʘ. ʇʦʞʘʨ, ʦʭʚʘʪʠʚʰʠʡ ʪʝʨʨʠʪʦʨʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ʚ ɸʨʤʝʥʠʠ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʣʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʦʢʘʟʘʣʠʩʴ ʙʝʟʨʝʟʫʣʴʪʘʪʥʳʤʠ ʢʘʢ ʚʚʠʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʪʘʢ ʠ ʠʩʭʦʜʷ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʦʞʘʨ ʦʭʚʘʪʠʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʧʦʚʝʜʥʠʢʘ, ʯʪʦ 

ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʩʯʠʪʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʠʤ ʫʱʝʨʙʦʤ. ʋʱʝʨʙ ʥʘʥʝʩʝʥ ʢʘʢ ʬʣʦʨʝ, ʩʪʦʣʝʪʥʠʤ ʜʝʨʝ-

ʚʴʷʤ, ʪʘʢ ʠ ʞʠʚʦʪʥʦʤʫ ʤʠʨʫ. ʉʧʝʮʠʘʣʠʩʪʳ ʥʘ ʚʝʨʪʦʣʝʪʝ ʚʦʟʜʫʰʥʳʭ ʩʠʣ ʄʠʥʦʙʦʨʦʥʳ ɸʨʤʝʥʠʠ ʦʩʫʱʝʩʪʚʠʣʠ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʡ ʧʦʣʝʪ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʟʘʧʦʚʝʜʥʠʢʘ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 100 ʜʳʤʷʱʠʭʩʷ ʦʯʘʛʦʚ. 

 

  
 

ʈʠʩ. 1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ  

çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ʜʦ ʧʦʞʘʨʘ 

 

 

ʈʠʩ. 2. ʇʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʘ ʚ ʪʝʨʨʠʪʦʨʠʠ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè 

 

 

ɺ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè 13 ʘʚʛʫʩʪʘ ʧʨʠʥʠ-

ʤʘʣʠ ʫʯʘʩʪʠʝ 83 ʩʧʘʩʘʪʝʣʷ, 122 ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʄʠʥʦʙʦʨʦʥʳ ɸʨʤʝʥʠʠ, 60 ʩʦʪʨʫʜʥʠʢʦʚ ʦʙʣʘʩʪʥʦʡ ʧʦʣʠʮʠʠ, 

50 ʨʘʙʦʪʥʠʢʦʚ ɻʅʂʆ çʃʝʩʭʦʟʷʡʩʪʚʦè, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʧʘʥʠʠ ʧʦ ʨʳʙʦʚʦʜʩʪʚʫ ʩ ʚʦʜʦʚʦʟʘʤʠ, ʘ ʪʘʢʞʝ ʞʠʪʝʣʠ 

ʩʝʣ. ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʞʘʨʘ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʟʘʩʫʭʘ. ʆʩʘʜʢʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʣʷʣʠ 25 

% ʦʪ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʦʩʫʱʝʩʪʚʣʷʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʪʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦ-

ʞʘʨʘ ʠ ʩʚʦʜʥʳʤ ʧʣʘʥʦʤ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʝʥʠʠ. ɹʳʣ ʩʦʟʜʘʥ ʆʧʝʨʘʪʠʚʥʳʡ ʰʪʘʙ ʚʦ 

ʛʣʘʚʝ ʩ ʤʠʥʠʩʪʨʦʤ ʄʏʉ ɸʨʤʝʥʠʠ. 

ʆʧʝʨʘʪʠʚʥʳʡ ʰʪʘʙ: 

ʘ)ʦʩʫʱʝʩʪʚʣʷʣ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʜʝʡʩʪʚʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ; 

ʙ)ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʩ ʄʏʉ ʈʦʩʩʠʠ; 

ʚ)ʦʨʛʘʥʠʟʦʚʘʣ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; 

ʛ)ʦʨʛʘʥʠʟʦʚʘʣ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪ ʧʦ ʪʫʰʝʥʠʶ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʞʘʨʘ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʳʭ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʮʝʣʷʭ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ: ʚʠʜʘ ʠ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ, ʝʛʦ ʢʦʥʪʫʨʘ ʠ ʧʨʠʤʝʨʥʦʡ ʧʣʦʱʘʜʠ; ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ (ʚʠ-

ʜʦʚ) ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ; ʪʘʢʪʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʧʦʞʘʨʘ (ʬʨʦʥʪ, ʬʣʘʥʛʠ ʠ ʪʳʣ); ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ (ʩʦʟʜʘʥʠʝ ʫʛʨʦʟʳ ʮʝʥʥʳʤ ʣʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʠ (ʠʣʠ) ʥʘʩʘʞʜʝʥʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʚʦʟ-

ʤʦʞʝʥ ʧʝʨʝʭʦʜ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚ ʚʝʨʭʦʚʦʡ, ʦʙʲʝʢʪʘʤ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ; ʥʘʣʠʯʠʷ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ; ʚʦʟʤʦʞʥʦʛʦ ʫʩʠʣʝʥʠʷ ʠʣʠ ʦʩʣʘʙʣʝʥʠʷ ʣʝʩʥʦʛʦ 

ʧʦʞʘʨʘ ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʥʘ ʧʫʪʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ; ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʭʦʜʘ, ʧʦʜʲʝʟʜʘ ʢ ʢʨʦʤʢʝ ʧʦʞʘʨʘ ʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʪʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ; ʥʘʣʠʯʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ;  ʥʘʣʠʯʠʷ ʦʧʦʨʥʳʭ ʧʦʣʦʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʞʠʛʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʢʣʘʜʢʠ ʤʠʥʝʨʘ-

ʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ; ʙʝʟʦʧʘʩʥʳʭ ʤʝʩʪ ʩʪʦʷʥʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʶʜʝʡ; ʧʫʪʝʡ ʦʪʭʦʜʘ ʣʠʮ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʫʰʝʥʠʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ, ʥʘ ʩʣʫʯʘʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʫʩʠʣʝʥʠʷ ʦʛʥʷ, ʚʦʟʤʦʞʥʳʭ 

ʤʝʩʪ ʫʢʨʳʪʠʷ.  



ʇʆɾɸʈʆʊʋʐɽʅʀɽ 

________________________________________________________________________________________________ 

 
 

121 

 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʫʩʪʘʥʘʚʣʠʚʘʣ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʩʦʩʪʘʚ ʩʠʣ, ʩʪʘʚʠʣ ʧʝʨʝʜ ʥʠʤʠ ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʷʣ ʧʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʘ ʨʫʢʦʚʦʜʠʪʝʣʴ ʪʫʰʝʥʠʷ ʦʧʨʝʜʝʣʷʣ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ ʜʦʚʦʜʠʣ 

ʜʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʘʞʜʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʇʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʫʰʝʥʠʶ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚʢʣʶʯʘʣ ʚ 

ʩʝʙʷ: ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʠ ʪʘʢʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʘ; ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʧʦʞʘʨʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʄʏʉ, ʄɺɼ ʠ ʘʨʤʠʠ; ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʣ ʠ 

ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʧʦʞʘʨʝ, ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʝʛʦ ʪʫʰʝʥʠʶ. 

ʊʫʰʝʥʠʝ ʧʦʞʘʨʘ ʨʘʟʜʝʣʷʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʩʪʘʜʠʠ (ʵʪʘʧʳ): 

ü ʨʘʟʚʝʜʢʫ ʧʦʞʘʨʘ;  

ü ʦʩʪʘʥʦʚʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʦʤʢʠ ʧʦʞʘʨʘ (ʬʨʦʥʪʘ, ʬʣʘʥʛʦʚ);  

ü ʣʦʢʘʣʠʟʘʮʠʶ ʧʦʞʘʨʘ (ʧʦ ʬʨʦʥʪʫ ʠʣʠ ʯʘʩʪʠ ʧʝʨʠʤʝʪʨʘ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ);  

ü ʜʦʪʫʰʠʚʘʥʠʝ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ, ʦʩʪʘʚʰʠʭʩʷ ʚʥʫʪʨʠ ʧʦʞʘʨʠʱʘ;  

ü ʦʢʘʨʘʫʣʠʚʘʥʠʝ ʚʳʛʦʨʝʚʰʝʡ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ [2]. 

ʇʨʠʤʝʥʷʣʠ ʜʚʘ ʤʝʪʦʜʘ ʣʠʢʚʠʜʘʮʠʠ ʛʦʨʝʥʠʷ: ʧʨʷʤʦʡ ʠ ʫʧʨʝʞʜʘʶʱʠʡ. 

ʇʨʷʤʦʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʤ ʪʫʰʝʥʠʝʤ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʠʣʠ ʩʦʟʜʘʥʠʝʤ ʫ ʢʨʦʤʢʠ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ. 

ʄʝʪʦʜ ʫʧʨʝʞʜʝʥʠʷ ʧʨʠʤʝʥʷʣʩʷ, ʢʦʛʜʘ ʣʠʥʠʷ ʦʩʪʘʥʦʚʢʠ ʦʛʥʷ ʚʳʙʠʨʘʣʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʢʨʦʤʢʠ ʧʦʞʘʨʘ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʧʨʠʯʠʥ: ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʪʜʘʣʠʪʴ ʧʦʞʘʨ-

ʥʳʭ ʦʪ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʠʟ-ʟʘ ʝʛʦ ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ; ʚʳʙʦʨʦʤ ʣʫʯʰʝʛʦ ʤʝʩʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ 

ʠʣʠ ʦʧʦʨʥʦʡ ʧʦʣʦʩʳ; ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥʳ ʧʦʣʦʩʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʝʝ ʩʦʟʜʘʥʠʝ; ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʝʛʨʘʜ ʠ ʪ. ʧ. [3]. 

ʇʝʨʚʳʡ ʜʝʥʴ ʢ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʙʳʣ ʧʦʜʢʣʶʯʝʥ ʚʦʝʥʥʳʡ ʚʝʨʪʦʣʝʪ ʄʠʥʦʙʦʨʦʥʳ ʈɸ. ɺ ɽʨʝʚʘʥ ʚʳʣʝʪʝʣ 

ʩʘʤʦʣʝʪ ʄʏʉ ʈʌ ʀʣ-76, ʦʩʥʘʱʝʥʥʳʡ ʚʳʣʠʚʥʳʤʠ ʘʚʠʘʮʠʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʜʣʷ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʀʣ-76, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʘʤʦʣʝʪʦʚ ʚ ʤʠʨʝ, ʟʘ ʦʜʠʥ ʨʘʟ ʩʧʦ-

ʩʦʙʝʥ ʩʙʨʦʩʠʪʴ ʥʘ ʦʯʘʛ ʧʦʞʘʨʘ 42 ʪʦʥʥʳ ʚʦʜʳ, ʩʦʟʜʘʪʴ ʟʘʛʨʘʜʠʪʝʣʴʥʫʶ ʧʦʣʦʩʫ ʜʣʠʥʦʡ 800 ʠ ʰʠʨʠʥʦʡ 60 ʤʝʪ-

ʨʦʚ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. 

 

 
 

 

ʈʠʩ. 4. ʈʦʩʩʠʡʩʢʠʡ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʩʘʤʦʣʝʪ 

ʀʣ-76 ʚ ʘʵʨʦʧʦʨʪʫ çɿʚʘʨʪʥʦʮè ʛ. ɽʨʝʚʘʥʘ 

 

 

ʈʠʩ. 5. ʉʦʣʜʘʪʳ ɺʉ ɸʨʤʝʥʠʠ ʩ ʨʘʥʮʝʚʳʤʠ ʘʧʧʘʨʘʪʘʤʠ 

 

 

ʅʘ ʩʛʦʨʝʚʰʝʡ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʘ ʙʳʣʠ ʦʩʪʨʦʚʢʠ, ʛʜʝ ʥʠʯʝʛʦ ʥʝ ʩʛʦʨʝʣʦ, ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʣʠ 

ʩʚʦʝʛʦ ʨʦʜʘ ʫʢʨʳʪʠʝʤ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʛʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʛʦʨʝʚʰʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʩʦʞʞʝʥ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʧʳʣʴʥʳʭ ʜʦʨʦʛʘʭ ʚʠʜʝʣʠʩʴ ʩʣʝʜʳ ʤʝʜʚʝʜʝʡ, ʚʦʣʢʦʚ, ʣʠʩ, ʙʘʨʩʫʢʦʚ. ɹʳʣʠ ʦʙʦʞʞʝʥʳ ʣʠʰʴ 

ʥʘʩʝʢʦʤʳʝ ï ʢʫʟʥʝʯʠʢʠ ʠ ʩʚʝʨʯʢʠ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪ ʧʦʞʘʨʦʪʫʱʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ çʍʦʩʨʦʚʩʢʠʡ ʣʝʩè ʦʩʫʱʝʩʪʚʣʷʩʷ ʢʨʫʛ-

ʣʦʩʫʪʦʯʥʦʝ ʜʝʞʫʨʩʪʚʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣ ʫʞʝʩʪʦʯʝʥ ʠ ʨʝʞʠʤ ʦʭʨʘʥʳ. 

ɼʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚʦʜʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʳʭ ʘʚʪʦʮʠʩʪʝʨʥ, ʧʦʞʘʨʥʳʝ ʤʦʪʦ-

ʧʦʤʧʳ (ʧʝʨʝʥʦʩʥʳʝ, ʧʨʠʮʝʧʥʳʝ, ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ), ʥʘʚʝʩʥʳʝ ʥʘʩʦʩʳ, ʨʘʙʦʪʘʶʱʠʝ ʦʪ ʤʦʪʦʨʦʚ ʪʨʘʢʪʦʨʦʚ, ʘ ʪʘʢ-

ʞʝ ʣʝʩʥʳʝ ʦʛʥʝʪʫʰʠʪʝʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʪʫʰʝʥʠʷ ʥʠʟʦʚʳʭ ʠ ʪʦʨʬʷʥʳʭ ʯ̊ʘʛʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʚʦʜʦʨʘʟʜʘʪʯʠʢʠ, ʧʦʣʠʚʦʯʥʳʝ ʤʘ-

ʰʠʥʳ ʠ ʘʛʨʝʛʘʪʳ ʜʣʷ ʧʦʜʘʯʠ (ʧʝʨʝʢʘʯʢʠ) ʚʦʜʳ ʢ ʧʦʞʘʨʫ. 
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ɺʦʜʘ ʧʨʠʤʝʥʷʣʩʷ ʚ ʚʠʜʝ ʤʦʱʥʦʡ ʢʦʤʧʘʢʪʥʦʡ ʣʠʙʦ ʨʘʩʧʳʣʝʥʥʦʡ ʩʪʨʫʠ. ʄʦʱʥʘʷ ʢʦʤʧʘʢʪʥʘʷ ʩʪʨʫʷ ʨʘʟ-

ʨʫʰʘʣʘ ʩʪʨʫʢʪʫʨʫ ʛʦʨʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʨʝʤʝʰʠʚʘʝʪ ʠʭ ʩ ʛʨʫʥʪʦʤ ʠ ʦʪʙʨʘʩʳʚʘʣʘ ʥʘ ʫʞʝ ʧʨʦʡʜʝʥʥʫʶ ʦʛʥʝʤ 

ʪʝʨʨʠʪʦʨʠʶ. 

ɺ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʦʛʥʝʪʫʰʘʱʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚ ʥʝʝ ʜʦʙʘʚʣʷʣʠ ʩʤʘʯʠʚʘʪʝʣʠ (ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ çʇɸɺè), ʩʥʠʞʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠ ʜʝʣʘʶʱʠʝ ʝʝ ʙʦʣʝʝ ʧʨʦʥʠʢʘʶʱʝʡ ʚ ʤʝʣʴ-

ʯʘʡʰʠʝ ʧʦʨʳ ʧʦʜʩʪʠʣʢʠ. ɺʦʜʫ ʩʦ ʩʤʘʯʠʚʘʪʝʣʷʤʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʣʠ ʧʨʠ ʪʫʰʝʥʠʠ ʥʠʟʦʚʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʧʦʞʘ-

ʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʦʪʫʰʠʚʘʥʠʠ ʧʦʞʘʨʦʚ. 

ʕʢʠʧʘʞ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʦʨʪʘ ʄʏʉ ʀʣ-76 ʟʘʚʝʨʰʠʣ ʨʘʙʦʪʳ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʍʦʩʨʦʚ-

ʩʢʠʡ ʣʝʩè, ʩʦʚʝʨʰʠʚ 17 ʚʳʣʝʪʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʥʮʝʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʢʘʟʘʣʦʩʴ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʪʫʰʝ-

ʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʛʨʫʥʪʘ ʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʚʦʟʤʦʞʥʦ ʠ ʚʦʜʘ (ʭʦʪʷ 

ʙʳ ʧʨʠʚʦʟʥʘʷ) ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʦʯʪʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʫ-

ʰʝʥʠʷ ʛʦʨʝʥʠʷ ʚ ʨʘʩʱʝʣʠʥʘʭ ʤʝʞʜʫ ʢʘʤʥʷʤʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝʩʪʥʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ (ʚʙʣʠʟʠ ʢʨʦʤʢʠ ʧʦʞʘʨʘ) ʚʦʜʘ ʜʦʩʪʘʚʣʷʣʘʩʴ ʘʚʪʦ- ʠʣʠ ʪʨʘʢ-

ʪʦʨʥʳʤʠ ʮʠʩʪʝʨʥʘʤʠ. ɺ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʝʤʢʦʩʪʠ ʚʦʜʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ ʚʦʟʚʳʰʝʥʠʷʭ (ʚʦʜʦʨʘʟʜʝ-

ʣʘʭ) ʚʙʣʠʟʠ ʢʨʦʤʢʠ ʧʦʞʘʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 200-300 ʤ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ, ʧʦ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʘʚʠʪʴ ʚʦʜʫ ʢ ʤʝʩʪʫ ʪʫʰʝʥʠʷ ʩʘʤʦʪʝʢʦʤ ʜʣʷ ʟʘʧʨʘʚʢʠ ʣʝʩʥʳʭ ʦʛʥʝʪʫʰʠʪʝʣʝʡ.  

ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʨʦʤʢʠ ʦʛʥʷ ʚʦʜʦʡ ʩ ʚʝʨʪʦʣʝʪʘ ʧʦʣʫʯʘʣʩʷ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʨʝʜʢʦʩʪʦʡʥʳʭ ʠ ʥʠʟʢʦʨʦʩʣʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʚ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʷʭ, ʥʘ ʥʝ ʧʦʢʨʳʪʳʭ 

ʣʝʩʦʤ ʧʣʦʱʘʜʷʭ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜ ʩʣʠʚʘ ʚʦʜʳ ʩ ʚʝʨʪʦʣʝʪʘ ʧʨʠʤʝʥʷʣʩʷ ʪʦʣʴʢʦ ʜʣʷ ʜʦʪʫʰʠʚʘʥʠʷ ʧʦʞʘʨʦʚ ʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʘʟʝʤʥʦʡ ʢʦʤʘʥʜʳ, ʘ ʪʘʢʞʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ ʧʨʠ ʪʫʰʝʥʠʠ ʦʯʘʛʦʚ ʟʘʛʦʨʘʥʠʷ ʜʦ ʧʨʠʭʦʜʘ ʩʠʣ 

ʘʨʤʠʠ [3]. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 23 ʘʚʛʫʩʪʘ (12ïr ʡ ʜʝʥʴ ʦʪ ʥʘʯʘʣʘ ʧʦʞʘʨʘ) ʟʘʢʦʥʯʠʣʠʩʴ ʧʦʩʪʧʦʞʘʨʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘʷ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʦʨʴʙʳ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʟʚʦʣʷ-

ʝʪ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʥʠʤʠ. ʄʝʨʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʟʘʯʘʩʪʫʶ ʥʘʯʠʥʘʶʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʛʦʥʴ çʧʨʠʭʦʜʠʪè ʚ ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʠʣʠ ʫʛʨʦʞʘʝʪ ʥʘʩʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ. ɸʥʘʣʠʟ ʣʝʩʦʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʚ ʣʝʩʘʭ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʙʦʨʴʙʘ ʩ ʧʦʞʘʨʘʤʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

2. ʇʨʦʷʚʠʚʰʘʷʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʯʠʩʣʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʫʩʠʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, 

ʥʦ ʩʥʠʞʘʶʱʠʭ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʇʨʠ ʵʪʦʤ, ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠ-

ʚʘʶʪ ʫʩʠʣʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

3. ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʩʫʭʠ.  

4. ʉʘʤʦʣʝʪ ʄʏʉ ʈʦʩʩʠʠ ʀʣ-76 ʚʘʨʠʘʥʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʜʣʷ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʆʥ ʙʦ-

ʣʝʝ 20 ʣʝʪ ʪʫʰʠʪ ʧʦʞʘʨʳ. ɺʦʜʦʩʙʦʨ ʩʦʩʪʘʚʣʷʝʪ 42 ʪʦʥʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʩʙʨʘʩʳʚʘʪʴ ʣʠʙʦ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʣʠʙʦ 

ʜʚʘ ʨʘʟʘ ʧʦ 21 ʪʦʥʥʝ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʩʙʨʦʩʘ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 800 ʤʝʪʨʦʚ, ʘ ʰʠʨʠʥʘ ʜʦ 60 ʤ. ʉʘʤʦʣʝʪ 

ʫʯʘʩʪʚʫʝʪ ʚ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʩ 95-ʦʛʦ ʛʦʜʘ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʩʚʝʪʘ. 
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4. ʃʝʩʥʠʯʝʩʪʚʘʤʠ ʥʝʦʙʭʦʜʳʤʦ ʟʘʢʣʶʯʠʪʴ ʩʦʛʣʘʰʝʥʠʷ ʩ ʦʨʛʘʥʘʤʠ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʨʘʡʦʥʘʤ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʣʝʩʘ.  

5. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ 2018 ʛʦʜʫ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʧʨʠʦʙʨʝʩʪʠ ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʣʝʬʦʥʳ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʦʞʘʨʥʦ-ʜʝʩʘʥʪʥʳʭ ʛʨʫʧʧ ʄʏʉ ɸʨʤʝʥʠʠ. 

6. ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʩ ʯʣʝʥʘʤʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʜʨʫʞʠʥ, ʚʢʣʶʯʝʥ-

ʥʳʭ ʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʩʯʝʪʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ ʜʝʞʫʨʩʪʚʘ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʧʝʨʠʦʜ, ʫʩʪʘʥʦʚ-

ʢʘ ʚ ʣʝʩʫ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʣʘʢʘʪʦʚ ʠ ʘʥʰʣʘʛʦʚ. 

7. ʋʩʪʨʦʡʩʪʚʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ ʠ ʨʘʟʨʳʚʦʚ. 

8. ɸʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ 
ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʘʙʦʪʳ ʚ ʣʝʩʘʭ, ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝ-
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RING OF NORMATIVE SECURITY IN THE APPLICATION AND TECHNICAL PERFECTION  

OF MEANS OF RESCUE FROM HEIGHT  

 

At present, the possible effectiveness of the use of rescue equipment from a height is inadequate. The authors 

consider the scheme of interaction between themselves regulatory legal documents, the implementation of which regu-

lates the process of using means of salvation from a height. 

Keywords: rescue equipment from a height, technical regulations, national standard, rulebook, fire regime reg-

ulations, regulatory document. 

 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʞʘʨʥʦʡ ʠ ʢʦʥʪʨʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʢʣʘʜʳʚʘʝʪʩʷ 

ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʣʘʥʠʨʫʝʤʦʝ ʤʝ-

ʨʦʧʨʠʷʪʠʝ ʥʘ ʜʦʣʞʥʦʤ ʨʘʩʯʝʪʥʦʤ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ (ʜʘʣʝʝ - ʉʉʩɺ). ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʢʘ ʣʝʪ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʠʪʴ 

ʙʝʟʦʧʘʩʥʳʡ ʩʧʫʩʢ ʩ ʚʳʩʦʪʳ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʦʰʣʠ ʧʫʪʴ ʦʪ ʚʝʜʦʤʩʪʚʝʥʥʳʭ, ʘʣʴʧʠʥʠʩʪʩʢʠʭ ʠ ʜʨʫ-

ʛʠʭ ʩʧʝʮʠʟʜʝʣʠʡ ʜʦ ʥʘʜʝʞʥʳʭ, ʤʘʩʩʦʚʳʭ, ʧʦʯʪʠ ʙʳʪʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɼʘʞʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʦʠʩʢ ʧʦ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʠʪ ʦʙʥʘʨʫʞʠʪʴ ʜʝʩʷʪʢʠ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʡ ʠ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʉʉʩɺ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʧʨʝʪʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʧʦʵʪʦʤʫ ʯʘʩʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ 

ʩʦʙʩʪʚʝʥʥʠʢ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʤʦʞʝʪ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʚʝʩʪʠ ʧʦʢʫʧʢʫ ʠʣʠ ʦʩʥʘʱʝʥʠʝ ʦʙʲʝʢʪʘ ʣʶʙʳʤ 

ʧʨʠʛʣʷʥʫʚʰʠʤʩʷ ʩʨʝʜʩʪʚʦʤ. ʅʦ ʥʝ ʩʪʦʠʪ ʦʙʦʣʴʱʘʪʴʩʷ, ʚʩʝ ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ ʦʩʪʘʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʤʠ ʚʥʠʤʘʪʝʣʴʥʦʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʨʷ-

ʤʦʤ ʧʨʠʤʝʥʝʥʠʠ, ʥʦ ʠ ʧʨʠ ʚʳʙʦʨʝ ʤʦʜʝʣʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʝʩʪ ʫʩʪʘʥʦʚʢʠ (ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ). ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʦʬʘʥʘʮʠʠ ʠʥʪʝʨʝʩʥʦʛʦ ʠ ʦʯʝʥʴ ʧʦʣʝʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝ-

ʯʝʩʪʚʘ. 

ɽʩʣʠ ʥʝʪ ʥʝʜʦʩʪʘʪʢʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ, ʧʦʯʝʤʫ ʞʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʵʪʠ ʩʨʝʜʩʪʚʘ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ? ʈʘʟʙʝʨʝʤʩʷ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ, ʨʘʩʩʤʦʪʨʝʚ ʮʠʢʣ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʣʥʦʤ ʧʘʢʝʪʝ ʧʨʘʚʦʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ. ʅʝʩʦʤʥʝʥʥʦ, ʩʪʘʨʰʠʤ ʜʦʢʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ (ʊʈ), ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʳ ʦʩ-

ʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠ ̫ ʧʦʣʦʞʝʥʠʡ ʊʈ ʦʩʫ-

ʱʝʩʪʚʣʷʶʪ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ (ɻʆʉʊ ʈ). ɼʘʣʝʝ, ʠʟʜʝʣʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ. ɿʘʪʝʤ ʩʚʦʜʳ ʧʨʘʚʠʣ (ʉʇ) ʠ ʉʅʠʇ ʫʪʚʝʨʞʜʘʶʪ ʤʝʪʦʜʳ ʠ ʧʨʘʚʠʣʘ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ 
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(ʇʇʈ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʳʢʘʝʪʩʷ ʢʨʫʛ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʩʝʜʥʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʡ ʩʭʝʤʳ ʚ ʮʝʣʦʤ. ɿʘʤʢʥʫʪʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ ʚʚʦʜʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʣʁ-

ʙʦʡ ʵʣʝʤʝʥʪ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʩʪʦʡʯʠʚʘ ʢ ʩʣʫʯʘʡʥʳʤ ʠʟʤʝʥʝ-

ʥʠʷʤ, ʪʦ ʝʩʪʴ ʥʝ ʦʙʨʫʰʠʚʘʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ. ɺ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʉʉʩɺ ʪʘʢʦʛʦ ʢʨʫʛʘ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʵʪʦ ʠ ʝʩʪʴ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ, ʧʦʯʝʤʫ ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɼʣʷ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ ʩʭʝʤʳ, ʝʸ ɻʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʧʦʨʷʜʦʢ, ʢʘʢ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩ. 1.  

 

 
 

ʈʠʩ. 1. ʂʦʣʴʮʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ 

 

 

ɺ ʠʜʝʘʣʝ, ʧʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʦʣʞʝʥ ʠʜʪʠ ʧʨʦʪʠʚ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

ʥʘʯʠʥʘʷ ʦʪ ʊʈ ʜʦ ʇʇʈ. ʅʘ ʧʨʘʢʪʠʢʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʠʢʦʛʜʘ ʥʝ ʩʦ-

ʙʣʶʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʥʝʪ ʨʫʢʦʚʦʜʷʱʝʛʦ ʥʦʨʤʘʪʠʚʘ ʧʦ ʩʦʟʜʘʥʠʶ ʪʘʢʠʭ ʟʘʤʢʥʫʪʳʭ ʩʭʝʤ. ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʩʦʟʜʘ-

ʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʦʨʤʘʪʠʚʳ ʚʦʦʙʱʝ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʦ-

ʩʝʜʥʠʝ ʟʚʝʥʴʷ ʚ ʩʭʝʤʝ. ʅʘ ʦʙʱʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʵʪʦ ʢʦʥʝʯʥʦ ʦʪʨʘʞʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʦʣʴʮʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ ʧʦ ʨʘʥʞʠʨʫ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʵʪʦ: 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 30.12.2009 ˉ 384-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡè. ɺ ʪʝʢʩʪʝ ʟʘʢʦʥʘ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʉʉʩɺ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22.07.2008 ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè. ɺ ʩʪʘʪʴʷʭ ˉ 47, 123 ʚʚʝʜʝʥʦ ʙʘʟʦʚʦʝ ʧʦʥʷʪʠʝ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʊʈ ʊʉ 043/2017 çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʨʝʜʩʪʚʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷè ʧʨʠʚʝʜʝʥʘ ʫʞʝ ʨʘʩʰʠʨʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ: 

ʘ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʡʩʪʚʠʷ: 

- ʧʦʜʲʝʤʥʦ-ʩʧʫʩʢʥʳʝ; 

- ʩʧʫʩʢʥʳʝ; 

ʙ) ʧʦ ʩʧʦʩʦʙʫ ʫʩʪʘʥʦʚʢʠ ʠ ʙʘʟʠʨʦʚʘʥʠʷ: 

- ʩʪʘʮʠʦʥʘʨʥʳʝ; 

- ʤʦʙʠʣʴʥʳʝ; 

- ʧʝʨʝʥʦʩʥʳʝ; 

ʚ) ʧʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʵʪʘʧʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

- ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ; 

- ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ; 

ʛ) ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ: 

- ʫʩʪʨʦʡʩʪʚʘ ʢʘʥʘʪʥʦ-ʩʧʫʩʢʥʳʝ ʧʦʞʘʨʥʳʝ; 

- ʨʫʢʘʚʘ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ; 

- ʫʩʪʨʦʡʩʪʚʘ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʨʳʞʢʦʚʳʝ ʧʦʞʘʨʥʳʝ; 

- ʪʨʘʧʳ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ; 

- ʣʝʩʪʥʠʮʳ ʨʫʯʥʳʝ ʧʦʞʘʨʥʳʝ; 
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- ʣʝʩʪʥʠʮʳ ʥʘʚʝʩʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ; 

- ʚʝʨʝʚʢʠ ʧʦʞʘʨʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ, ʧʦʷʩʘ ʧʦʞʘʨʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ, ʢʘʨʘʙʠʥʳ ʧʦʞʘʨʥʳʝ; 

- ʘʛʨʝʛʘʪʥʦ-ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʩʧʘʩʘʪʝʣʴʥʳʝ ʣʠʬʪʦʚʳʝ); 

ʜ) ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʦʨʘʟʦʚʳʝ); 

- ʛʨʫʧʧʦʚʳʝ (ʢʦʣʣʝʢʪʠʚʥʳʝ); 

ʝ) ʧʦ ʩʧʦʩʦʙʫ ʫʧʨʘʚʣʝʥʠʷ: 

- ʩ ʨʫʯʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʧʫʩʢʘ; 

- ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʧʫʩʢʘ; 

ʞ) ʧʦ ʚʳʩʦʪʝ ʩʧʫʩʢʘ: 

- ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʧʫʩʢʘ; 

- ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʩʦʪʳ ʩʧʫʩʢʘ. 

ʉʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ ʦʧʨʝʜʝʣʝʥʳ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʝʡ. 

ɺʠʟʫʘʣʴʥʦ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʉʉʩɺ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ (ʨʠʩ. 2), ʛʜʝ ʨʘʙʦʯʘʷ ʟʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʨʘʥʠʮʘʤʠ ʛʨʘʬʠʢʘ. 

 

 
 

ʈʠʩ. 2. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ 
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ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ (ɻʆʉʊ ʈ) ʩʫʱʝʩʪʚʫʶʪ ʩ 2009 ʛʦʜʘ 

ʧʦʯʪʠ ʥʘ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʝʪʦʜʳ ʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʈʘʟ-

ʥʦʛʣʘʩʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʠʩʧʳʪʘʪʝʣʷʤʠ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘ-

ʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʩʪʘʥʜʘʨʪʳ ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʜʫʨʫ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʟ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʚ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʘ ʠʤʝʥʥʦ: 

ɻʆʉʊ ʈ 53266-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ɺʝʨʝʚʢʠ ʧʦʞʘʨʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53267-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʂʘʨʘʙʠʥ ʧʦʞʘʨʥʳʡ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53268-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʇʦʷʩʘ ʧʦʞʘʨʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53271-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʈʫʢʘʚʘ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53272-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʋʩʪʨʦʡʩʪʚʘ ʢʘʥʘʪʥʦ-ʩʧʫʩʢʥʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53273-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʋʩʪʨʦʡʩʪʚʘ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʨʳʞʢʦʚʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53274-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʊʨʘʧʳ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53275-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʃʝʩʪʥʠʮʳ ʨʫʯʥʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 53276-2009 ʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʃʝʩʪʥʠʮʳ ʥʘʚʝʩʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʞʘʨʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʂʦʥʝʯʥʦ, ʩʧʠʩʦʢ ʠʟʜʝʣʠʡ, ʧʦʢʨʳʚʘʝʤʳʡ ʫʪʚʝʨʞʜʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤʠ ʥʝ ʧʦʣʥʳʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʳ ʠ ʚʳʧʫʩʢʘʶʪʩʷ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʘʨʘʰʶʪʳ, 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʧʘʩʘʪʝʣʴʥʳʝ ʛʦʨʢʠ, ʘʛʨʝʛʘʪʥʦ-ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʝʱʝ ʥʝ ʥʘʯʘʣʘʩʴ.  

ʉʠʩʪʝʤʘ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʅʘʣʠʯʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʉʉʩɺ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʫʧʦʨʷʜʦʯʥʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʣʷ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʟʜʝʣʠʡ ʦʪʨʘʙʦʪʘʥʘ ʠ ʫʩʧʝʰʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘ ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʠʩʧʳ-

ʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. ʅʝʢʦʪʦʨʳʝ ʠʟʜʝʣʠʷ ʠʤʝʶʪ ʜʝʡʩʪʚʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʩʪʝʤʘʭ (ʇɹ, ɸʉʉ, ʉʉʆʊ, ISO, ASTM ʠ ʪʘʢ ʜʘʣʝʝ). 

ʉʚʦʜʳ ʧʨʘʚʠʣ (ʉʇ) ʠ ʉʅʠʇ.  

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʦʩʥʦʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʉʇ ʠ ʉʅʠʇ. ʅʘʯʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʦʚ ʢʦʣʠʯʝʩʪʚʘ ʉʉʩɺ ʠ ʤʝʩʪ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʧʝʨʚʳʝ ʙʳʣʠ ʜʘʥʳ ʚ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʤ ʉʅʠʇ 21-01-97 

çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʠ ʯʘʩʪʠʯʥʦ ʚ ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ çɾʠʣʳʝ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷè ʊʉʅ 31-332-2006 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʇʘʨʘʣʣʝʣʴʥʦ, ʧʦ ʣʠʥʠʠ ʄʏʉ ʈʦʩʩʠʠ, 

ʪʘʢ ʞʝ ʧʨʦʚʦʜʠʪʩʷ ʧʣʘʥʦʤʝʨʥʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʦʟʜʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʘ 

ʦʩʥʦʚʝ çʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ 

ʧʦʞʘʨʝè ʫʪʚʝʨʞʜʝʥʥʳʭ ɻʣʘʚʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʥʩʧʝʢʪʦʨʦʤ ʈʌ ʧʦ ʧʦʞʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ɻ.ʅ. ʂʠʨʠʣʣʦʚʳʤ 

ʦʪ 11.10.2011 ʛʦʜʘ, ʥʦ ʵʪʦʛʦ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʝʦʙʭʦʜʠʤ ʦʙʲʝʜʠʥʷʶʱʠʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ ʚʩʝ ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ, 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʤʝʩʪ ʫʩʪʘʥʦʚʢʠ, ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʪʠʧʘ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ. ɺʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʘʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʩʫʱʝʩʪʚʫʶʪ. ɺ 2009 ʛʦʜʫ ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʣʦ ʧʨʦʝʢʪ ʉʚʦʜʘ ʧʨʘʚʠʣ 

çʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʝ. ʅʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʠʤʝʥʝ-

ʥʠè̫. ɼʦʢʫʤʝʥʪ ʚʳʟʚʘʣ ʥʘʩʪʦʣʴʢʦ ʦʩʪʨʳʡ ʠʥʪʝʨʝʩ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʚʝʨʭʘʢʪʠʚʥʦʤʫ ʦʙʩʫʞʜʝʥʠʶ ʫ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʜʫʨʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ʥʝ ʟʘʢʦʥʯʝʥʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʷʝʪʩʷ, ʠ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦ-

ʨʷʜʢʝ ʧʳʪʘʶʪʩʷ ʨʝʰʘʪʴ ʝʸ ʣʦʢʘʣʴʥʦ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ çʧʦ ʤʝʩʪʫè.  

ʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ (ʇʇʈ). 

ɺ ʧʦʩʣʝʜʥʝʡ ʨʝʜʘʢʮʠʠ, ʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʦ-

ʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 25 ʘʧʨʝʣʷ 2012 ʛʦʜʘ N 390 (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ 7 ʤʘʨʪʘ 

2019 ʛʦʜʘ) ʫʞʝ ʥʝ ʩʦʜʝʨʞʘʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʉʉʩɺ, ʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʷʭ, ʭʦʪʷ ʠ ʚ ʦʯʝʥʴ ʢʨʘʪʢʦʤ ʚʠʜʝ, ʪʘʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʢʘ ʢʨʫʛ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʟʘ-

ʤʢʥʫʪ, ʦʞʠʜʘʪʴ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʩʧʘʩʝʥʠʷ ʩ ʚʳʩʦʪʳ ʥʝ ʩʣʝʜʫʝʪ. ɺ ʠʪʦʛʝ, ʚʩʝ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʥʘʧʨʘʩʥʳʤʠ ʠ, ʠʤʝʷ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʮʝʣʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʢʠʜʘʥʠʷ ʚʳʩʦʪʥʦʡ ʟʦʥʳ ʟʜʘʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʏʉ, ʤʳ ʥʝ 

ʤʦʞʝʤ ʠʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ.  
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ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʩʪʠʪʫʪʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ ʦʙʩʫʞʜʝʥʠʝ ʠ 

ʫʪʚʝʨʜʠʪʴ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʝʢʪ ʉʇ çʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦ-

ʞʘʨʝ. ʅʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷè, ʘ ʪʘʢ ʞʝ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʇʇʈ. ʀ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ 

ʦʪʢʨʦʝʪʩʷ ʨʝʘʣʴʥʦʝ ʦʢʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʯʘ-

ʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʩ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ ʧʨʠ ʧʦʞʘʨʝ ʠʣʠ ʜʨʫʛʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ 

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

 

ɸʉʇɽʂʊʓ ʊʋʐɽʅʀʗ ʂʈʋʇʅʆɻʆ ʇʆɾɸʈɸ ɺ ɹʀɹʃʀʆʊɽʂɽ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʫʰʝʥʠʷ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʚ ʙʠʙʣʠʦʪʝʢʝ. ɸʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʘʩ-

ʧʝʢʪʳ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʠ ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʚʘʶʪ ʢʘʞʜʳʡ ʠʟ ʥʠʭ. ʂ ʘʩʧʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʝʩʪʝ ʚʳʟʦʚʘ, ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʦʡ ʩʣʫʞʙʳ, ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʪʠʯʝʩʢʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʫʧʥʳʡ ʧʦʞʘʨ; ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ; ʪʘʢʪʠʯʝʩʢʘʷ ʚʝʥʪʠʣʷʮʠʷ; ʪʳʣ ʥʘ ʧʦʞʘʨʝ. 

 

A. V. Ermilow, O. N. Belorozhev 

 

The features of extinguishing a large fire in the library are considered. The authors identify the main aspects of 

fire fighting and reveal each of them in detail. The aspects include the peculiarity of the organization of control at the 

place of the call, the use of smoke diver service, the use of tactical ventilation and communication organization. 

Keywords: large fire; fire; tactical ventilation; rear on fire. 

 

 

ʆʜʥʠʤ ʠʟ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʫʯʝʙʥʦʡ ʜʠʩ-

ʮʠʧʣʠʥʳ çʇʦʞʘʨʥʘʷ ʪʘʢʪʠʢʘè, ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʙʠʙʣʠʦʪʝʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʴʥʫʶ, ʥʦ ʠ ʠʩʪʦ-

ʨʠʯʝʩʢʫʶ, ʢʫʣʴʪʫʨʥʫʶ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ, ʦʪ-

ʨʘʞʘʶʱʠʭ ʧʨʦʙʣʝʤʳ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚ ʙʠʙ-

ʣʠʦʪʝʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʳʪ ʧʦ-

ʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʛʘʨʥʠʟʦʥʦʚ. ʆʜʥʠʤ ʠʟ 

ʷʨʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʥʦʛʦ ʧʦʞʘʨʘ 

ʷʚʣʷʝʪʩʷ ʧʦʞʘʨ ʚ ʙʠʙʣʠʦʪʝʢʝ ʠʥʩʪʠʪʫʪʘ ʥʘʫʯ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʱʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ 

ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʛ. ʄʦʩʢʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʦʠʟʦʰʝʣ ʚ 2015 ʛ. (ʨʠʩ. 1). 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʦʧʝʨʘʪʠʚʥʦ ʪʘʢʪʠʯʝ-

ʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷ-

ʣʠʩʴ: 

 

 
 

ʈʠʩ. 1. ɹʠʙʣʠʦʪʝʢʘ ʠʥʩʪʠʪʫʪʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʧʦ ʦʙʱʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

 

- ʚʳʩʦʢʘʷ ʧʦʞʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʢʥʠʛʦʭʨʘʥʠʣʠʱʝ, ʢʦʪʦʨʫʶ ʩʦʩʪʘʚʣʷʣʠ ʢʥʠʛʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʩʪʦʨʠ-

ʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʜʨ.; 

- ʫʥʠʢʘʣʴʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʘ, ʘ ʠʤʝʥʥʦ: ɻ-ʦʙʨʘʟʥʘʷ 

ʬʦʨʤʘ ʦʙʲʝʢʪʘ; ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʦʩʪʝʢʣʝʥʠʷ ʧʦ ʬʘʩʘʜʘʤ ʦʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʠʪʘʣʴʥʳʭ ʟʘʣʘʭ; ʧʝʨʝ-

ʢʨʳʪʠʷ ʠ ʩʪʝʥʳ ʥʝ ʚʝʟʜʝ ʩʦʝʜʠʥʷʣʠʩʴ; ʣʝʩʪʥʠʮʳ ʥʝ ʧʨʠʩʣʦʥʷʣʠʩʴ ʢ ʬʘʩʘʜʘʤ; ʣʠʬʪ ʠʤʝʣ ʦʪʜʝʣʴʥʫʶ ʣʠʬʪʦʚʫʶ 

ʰʘʭʪʫ. 

- ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʚʩʪʨʦʝʥʥʳʝ ʚ ʢʨʦʚʣʝ ʩʚʝʪʦʚʳʝ ʬʦʥʘʨʠ. 

- ʥʘʣʠʯʠʝ ʯʠʪʘʣʴʥʳʭ ʟʘʣʦʚ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʤʝʱʝʥʠʡ.  
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ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʩʦʟʜʘʚʘʣʘʩʴ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʘʣʘ ʩʚʝʪʦʚʳʝ ʬʦʥʘʨʠ ʠ 

ʦʩʪʝʢʣʝʥʠʝ ʯʠʪʘʣʴʥʳʭ ʟʘʣ. ʉʦʟʜʘʚʘʣʠʩʴ ʩʠʣʴʥʳʝ ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʦʪʦʢʠ, ʧʨʦʠʟʦʰʣʦ ʦʙʨʫʰʝʥʠʝ ʢʨʦʚʣʠ ʠ ʧʝʨʝ-

ʢʨʳʪʠʡ ʦʙʲʝʢʪʘ. ʇʫʪʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ ʪʘʢʞʝ ʷʚʣʷʣʠʩʴ ʧʫʩʪʦʪʳ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

ʊʫʰʝʥʠʝ ʧʦʞʘʨʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʧʦʚʳʰʝʥʥʦʤʫ ʥʦʤʝʨʫ ʚʳʟʦʚʘ. ʉʭʝʤʘ ʨʘʩʩʪʘʥʦʚʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ 

ʤʦʤʝʥʪ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʩʩʪʘʥʦʚʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʤʦʤʝʥʪ ʣʦʢʘʣʠʟʘʮʠʠ 

 

 

ʉʣʦʞʥʘʷ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʠ-

ʣʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ 

ʫʧʨʘʚʣʝʥʠʷ [2]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʉʣʦʞʥʦʩʪʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, 

ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʥʦʞʝʩʪʚʦ ʤʝʩʪ ʚʚʦʜʘ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʠʣʠ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ [4; 5; 6; 7]. ʊʘʢ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʚʘ ʩʝʢʪʦʨʘ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʣʠ ʚʦʩʝʤʴ ʙʦʝʚʳʭ ʫʯʘʩʪʢʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʦʡ ʩʣʫʞʙʳ: 

1. ʅʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 16 ʟʚʝʥʴʝʚ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʦʡ ʩʣʫʞʙʳ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʩʦʟʜʘ-

ʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʜʚʫʭ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ ʧʫʥʢʪʦʚ ɻɼɿʉ. ʋ ʢʘʞʜʦʛʦ ʧʦʩʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ 

ʨʝʟʝʨʚʥʳʝ ʟʚʝʥʴʷ. 

2. ɿʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʦʧʨʝʜʝʣʠʣ ʤʘʩʩʦʚʫʶ ʩʤʝʥʫ ʟʚʝʥʴʝʚ ɻɼɿʉ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʟʘʧʨʘʚʢʘ 959 ʚʦʟʜʫʰʥʳʭ ʙʘʣʣʦʚ, ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʨʝʤʦʥʪ ʢʠʩʣʦʨʦʜʥʳʭ ʙʘʣʣʦʥʦʚ 

ʠ ʠʭ ʟʘʤʝʥʝʥʘ. 

3. ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʦʚ ʥʘ ʙʦʝʚʳʭ ʧʦʟʠʮʠʷʭ ʨʘʚʥʷʣʦʩʴ ʧʷʪʠ ʤʠʥʫʪʘʤ. ɼʘʥ-

ʥʳʡ ʬʘʢʪ ʦʙʝʩʧʝʯʠʚʘʣʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʚ ʦʙʲʝʤʝ ʟʘʤʢʥʫʪʳʭ ʧʦʤʝʱʝʥʠʡ ʢʥʠʛʦʭʨʘʥʠʣʠʱʘ ʩʦʟʜʘʚʘʣʘʩʴ 

ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʤʘʨʰʨʫʪ ʧʨʦʜʚʠʞʝʥʠʷ ʢ ʙʦʝʚʳʤ ʧʦʟʠʮʠʷʤ ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 60 ʤʝʪʨʦʚ ʠ ʧʨʦʣʝʛʘʣ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʟʘʜʳʤʣʝʥʠʷ ʠ ʫʟʢʠʭ ʧʨʦʭʦʜʦʚ ʤʝʞʜʫ ʩʪʝʣʣʘʞʘʤʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʧʘʩʧʦʨʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʉʀɿʆɼ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʘ ʧʨʠ ʩʨʝʜʥʝʦʙʲʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʦʤʝʱʝʥʠʠ ʙʦʣʝʝ 

60 
0
ʉ ʜʦʧʫʩʢʘʝʪʩʷ ʜʦ 5 ʤʠʥ. 

4. ɻʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʠ ʧʨʝʚʳʩʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄʏʉ ʈʦʩʩʠʠ ʣʠʤʠʪ 

ʚʢʣʶʯʝʥʠʡ ʚ ʉʀɿʆɼ (ʜʦ 7 ʘʧʧʘʨʘʪʦ-ʩʤʝʥ) ʠ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʜʳʭʘʥʠʷ ʩʨʝʜʝ. ʊʘʢ, ʚ ʩʫʪʢʠ ʛʘʟʦ-

ʜʳʤʦʟʘʱʠʪʥʠʢ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʫ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ʘʧʧʘʨʘʪʦ-ʩʤʝʥ. 
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5. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʧʣʦʚʠʟʦʨʳ, ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʠʷ çCourant Fasterè, ʥʘ ʤʘʨʰʨʫʪʘʭ ʜʚʠʞʝʥʠʷ ʢ ʙʦʝʚʳʤ ʧʦʟʠʮʠʷʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʪʷʱʠʝʩʷ ʧʫʪʝʚʳʝ ʪʨʦʩʳ, 

ʥʘ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʘʭ ʠʤʝʣʠʩʴ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ çMSA AUERè, ʘ ʪʘʢʞʝ çʄʘʷʢ ʩʧʘʩʘʪʝʣè̫. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʪʳʣʘ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ: 

1. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʘ ʪʨʝʙʦʚʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʙʦʝʚʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʝʚʷʪʴ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʩʝʪʠ 

300 ʤʤ ʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʟʚʝʜʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ. 

2. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʲʝʢʪʘ ʧʦʞʘʨʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʨʘʩʯʠʩʪʢʘ ʩʥʝʛʘ, ʩʧʠʣʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʫʜʘʣʝʥʠʝ ʦʙʨʫʰʠʚʰʠʭʩʷ ʢʦʥʩʪʨʫʢʮʠʡ. 

3. ʉʦʪʨʫʜʥʠʢʘʤʠ ɻʀɹɼɼ ʧʝʨʝʢʨʳʪʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʅʘʭʠʤʦʚʩʢʦʤʫ ʧʨʦʩʧʝʢʪʫ. 

4. ʆʨʛʘʥʠʟʦʚʘʥ ʨʝʟʝʨʚ ʩʠʣ ʠ ʩʨʝʜʩʪʚ. ʆʩʫʱʝʩʪʚʣʷʣʘʩʴ ʟʘʧʨʘʚʢʘ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʙʳʣʦ ʠʟʨʘʩʭʦ-

ʜʦʚʘʥʦ 2513 ʣʠʪʨʦʚ ʙʝʥʟʠʥʘ 7565 ʣʠʪʨʦʚ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʠʪʘʥʠʝ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. 

5. ɺʦʟʜʫʰʥʦ-ʤʝʭʘʥʠʯʝʩʢʘ ̫ʧʝʥʘ ʧʦʜʘʚʘʣʘʩʴ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʠʩʢʣʶʯʘʷ ʝʝ ʜʘʣʴʥʝʡʰʝʝ ʧʦʧʘʜʘʥʠʝ ʚ 

ʛʦʨʦʜʩʢʫʶ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʩʝʪʴ. ʆʨʛʘʥʠʟʦʚʘʥ ʧʦʜʚʦʟ 48 ʤ
3
 ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ. 

6. ɿʘ ʚʨʝʤʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚ ʧʦʜʚʘʣʝ ʙʠʙʣʠʦʪʝʢʠ ʩʢʦʧʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʢʦʪʦʨʫʶ ʚʳʢʘ-

ʯʠʚʘʣʠ ʯʝʪʳʨʝ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʪʠʯʝʩʢʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ. ʅʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʧʨʠʤʝʥʷʣʠʩʴ ʧʝ-

ʨʝʥʦʩʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ ʩ ʙʝʥʟʠʥʦʚʳʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ. ʉ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʦʚ ʣʠʯʥʳʡ ʩʦʩʪʘʚ 

ʦʙʝʩʧʝʯʠʚʘʣ ʟʘʱʠʪʫ ʥʝ ʛʦʨʷʱʝʡ ʯʘʩʪʠ ʟʜʘʥʠʷ, ʯʘʩʪʠ ʢʥʠʛʦʭʨʘʥʠʣʠʱʘ, ʢʘʨʪʦʪʝʢʠ, ʯʠʪʘʣʴʥʳʭ ʟʘʣʦʚ. ɼʘʥʥʘʷ ʨʘ-

ʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʥʝ ʜʦʧʫʩʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʤʝʥʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʵʪʘʞʘʭ. ɺʝʥʪʠʣʷʪʦʨʳ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʰʥʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʥʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧ-

ʥʳʝ ʦʪʩʝʢʠ ʢʥʠʛʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʘ ʚ ʩʢʨʳʪʳʭ ʤʝʩʪʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʫʩʪʘʥʦʚʢʠ ʧʦʜʘʶʱʫʶ ʢʦʤ-

ʧʨʝʩʩʠʦʥʥʫʶ ʧʝʥʫ ʪʘʢʠʝ, ʢʘʢ çʂʦʙʨʘè ʠ çɻʶʨʟʘè. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ. ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 

ʤʝʩʪʝ ʚʳʟʦʚʘ ʠ ʥʘʟʥʘʯʝʥʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ ʨʘʜʠʦʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʶʩʴ ʧʦ ʜʚʫʤ 

ʢʘʥʘʣʘʤ. ʊʘʢʞʝ ʙʳʣʘ ʥʘʣʘʞʝʥʘ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ. ʇʝʨʝʜʘʯʘ ʜʦʢʫʤʝʥ-

ʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ IP ʪʝʣʝʬʦʥʠʷ ʚʝʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʨʠʧʪʦʟʘ-

ʱʠʪʳ (VipNet) ʯʝʨʝʟ ʩʝʪʴ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʝʪʠ ʀʥʪʨʘʥʝʪ ʠ ʀʥʪʝʨʥʝʪ ʢʦʤʧʣʝʢʩʘ çɺʦʣʥʘ ʄ2è [3]. ʉʦʟʜʘʥʦ ʤʝʩʪʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʫʰʢʠ ʠ ʧʦʜʟʘʨʷʜʢʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. 

ʇʨʦʠʟʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʪʫ-

ʰʝʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʥʳʭ ʦʙʲʝʢʪʘʭ [1]. 
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ʋɼʂ 621 
ɿʘʨʫʙʠʥ ɺ. ʇ. ɺʣʠʷʥʠʝ ʧʦʨʦʰʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʤʘʟʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚ ʪʨʘʥʩʤʠʩʩʠʷʭ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

 

ɺ. ʇ. ɿʘʨʫʙʠʥ 
42

 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ɺʃʀʗʅʀɽ ʇʆʈʆʐʂʆɺ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʉɽʈʇɽʅʊʀʅɸ ʅɸ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʔ 

ʉʄɸɿʆʏʅʆʁ ʂʆʄʇʆɿʀʎʀʀ ɺ ʊʈɸʅʉʄʀʉʉʀʗʍ ʇʆɾɸʈʅʓʍ ɸɺʊʆʄʆɹʀʃɽʁ 

 

ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʪʨʘʥʩʤʠʩʩʠʡ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝ-

ʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʤʘʩʣʘ ʠ ʩʤʘʟʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʤʘʩʝʣ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʘʥʘʣʦʛ ʧʨʠʨʦʜʥʦʛʦ ʛʝʦʤʦʜʠʬʠʢʘʪʦʨʘ ʪʨʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʧʦʥʠʟʠʪʴ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʫʤʝʥʴʰʠʪʴ ʠʟʥʦʩ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʘʟʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʝʦʤʦʜʠʬʠʢʘʪʦʨ ʪʨʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʠʟʥʦʩ. 

 

V. P. Zarubin 

 

THE INFLUENCE OF ARTIFICIAL SERPENTINE POWDERS ON THE PERFORMANCE  

OF A LUBRICATING COMPOSITION IN TRANSMISSIONS, FIRE TRUCKS  

 

It is impossible to increase the service life of fire truck transmissions without the use of high-quality lubricants. 

However, not all oils and greases meet the requirements for them. To improve the tribotechnical characteristics of 

transmission oils, it is proposed to develop an artificial analogue of the natural geomodifier of friction, the use of which 

will reduce the coefficient of friction and reduce the wear of friction parts. 

Keywords: lubricant, friction geomodifier, friction coefficient, wear. 

 

 

ʈʘʙʦʪʘ ʤʥʦʛʦʮʝʣʝʚʳʭ ʧʦʞʘʨʥʳʭ ʩʨʝʜʩʪʚ ʩʦʧʨʷʞʝʥʘ ʩ ʞʝʩʪʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʩ-

ʧʨʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʢʠ ʚ ʄʏʉ ʈʦʩʩʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʦʡ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʢʘʢ ʫʟʣʦʚ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʪʘʢ ʠ ʚʩʝʡ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʯʘʩʪʦ ʧʨʦʚʦʜʠʤʳʭ 

ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʥʦʛʦʮʝʣʝʚʳʭ ʧʦʞʘʨʥʳʭ ʩʨʝʜʩʪʚʘʭ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ʫʨʦʚʥʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʟʘʤʝʥʘ, ʚ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ. ʆʩʥʦʚʥʦʝ 

ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʟʠʮʠʡ ï ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʦʛʨʝʚʘ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʩʥʠʞʝʥʠʝ ʠʟʥʦʩʘ, ʧʨʦ-

ʜʣʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʝʪʘʣʝʡ ʪʝʭʥʠʢʠ, ʩʦʟʜʘʥʠʝ ʦʩʦʙʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʟʦʥʝ ʪʨʝʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʟʠʮʠʡ ʜʣʷ ʪʷʞʝʣʦ ʥʘʛʨʫ-

ʞʝʥʥʳʭ ʫʟʣʦʚ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʤʘʩʝʣ, ʫʣʫʯʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʦ-

ʠʩʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʦʙʘʚʦʢ, ʥʘʧʦʣʥʠʪʝʣʝʡ, ʧʨʠʩʘʜʦʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʚʝʨʜʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʙʦʣʝʝ ʨʘʩʰʠʨʠʪʴ ʢʘʯʝʩʪʚʦ ʩʤʘʟʦʢ ʠ ʢʦʤʧʦʟʠʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʣʫʞʙʳ (ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʛʨʫʟʢʘ, ʩʢʦʨʦʩʪʴ) [1]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʪʳ ʫʟʣʦʚ ʠ 

ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʡ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:   

1. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʧʦʣʥʠʪʝʣʴ ʢ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʤ ʤʘʩʣʘʤ ʫʣʫʯʰʘʶʱʠʡ ʠʭ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ; 

2. ʈʘʩʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʤ ʤʘʩʣʘʤ; 

3. ʇʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʭ ʪʨʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʷʞʝʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ 

ʪʨʘʥʩʤʠʩʩʠʡ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʟʘʱʠʪʫ ʦʪ ʠʟʥʦ-

ʩʘ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. 

ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʧʦʣʥʠʪʝʣʝʡ ʢ ʤʘʩʣʘʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠʨʦʜʥʦʛʦ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 2é40 ʤʘʩ. %, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʣʫʯʰʠʪʴ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʴ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʧʦʚʳʩʠʪʴ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ ʜʝʪʘʣʝʡ, ʧʦʥʠʟʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʠʨʦʜʥʳʡ ʩʝʨʧʝʥʪʠʥ ʟʘʛʨʷʟʥʝʥ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʠʤʝʩʝʡ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʩʤʘʟʢʠ 

ʪʨʝʙʫʝʪ ʦʙʦʛʘʱʝʥʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʨʦʙʣʝʥʠʷ, ʪʦʥʢʦʛʦ ʧʦʤʦʣʘ, ʦʪʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʦʪ ʦʩʥʦʚʥʦʛʦ ʤʠʥʝʨʘʣʘ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʝʨʧʝʥʪʠʥʘ 

ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʣʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʝʛʦ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʤʝʩʝʡ. 

                                                 
42É ɿʘʨʫʙʠʥ ɺ. ʇ., 2019 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʧʨʠʨʦʜʥʳʡ ʩʝʨʧʝʥʪʠʥ ʠʩʢʫʩʩʪʚʝʥʥʳʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-

ʣʫʯʝʥ ʚ ʢʦʣʣʦʠʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ) ʠ ʥʝ ʩʦʜʝʨʞʘʪʴ ʛʨʫʙʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʧʨʠʤʝʩʝʡ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʩʝʨʧʝʥʪʠʥʘ ʠ ʧʦʣʫʯʠʪʴ ʛʝʪʝ-

ʨʦʛʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʥʫʞʥʳʤ ʫʨʦʚʥʝʤ ʜʠʩʧʝʨʩʥʦʩʪʠ (ʨʠʩ. 1). ʊʘʢʘʷ ʟʘʤʝʥʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ. 

 

 
ʈʠʩ. 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʨʦʰʢʝ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ. 

- ʧʦʨʦʰʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ; 

ï ʧʦʨʦʰʦʢ ʩʝʨʧʝʥʪʠʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʠ 

 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʝʦʤʦʜʠʬʠʢʘʪʦʨʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴ-

ʟʦʚʘʣʘʩʴ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʦʨʦʰʢʘ ʥʘʧʦʣʥʠʪʝʣʷ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʩʪʦʠʪ ʚʩʝʛʦ ʠʟ ʪʨʝʭ ʦʧʝʨʘʮʠʡ ʥʝ ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ɼʣʷ ʩʠʥʪʝʟʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʛʠʜʨʦʣʠʟʝ ʩʤʝʰʘʥʥʦʛʦ ʵʪʠʣʩʠʣʠʢʘʪʘ ʕʊʉ-32 ʩ ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ ʥʠʪʨʘʪʘ ʤʘʛʥʠʷ Mg(NO3)2 Å 6H2O ʠ ʧʦʨʦʰʢʦʤ 

Mg(OH)2 (ʧʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 5 ʛʨʘʤʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠ-

ʷʭ ʩʤʝʰʠʚʘʣʠʩʴ 21,8 ʤʣ ʩʦʣʠ ʤʘʛʥʠʷ ʠ 6,78 ʤʣ ʕʊʉ ï 32). ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʛʠʜʨʦʣʠʟʘ ʕʊʉ-32 ʧʨʠʤʝ-

ʥʷʣʩʷ ʨʘʩʪʚʦʨ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ɺ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʣʠʟʘ ʕʊʉ-32 ʧʝʨʝʭʦʜʠʪ ʚ ʦʜʥʦʨʦʜʥʫʶ ʩʫʩʧʝʥʟʠʶ, ʚ ʢʦʪʦʨʦʡ 

ʩʪʨʫʢʪʫʨʘ ʟʦʣʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʣʘ ʚ ʛʝʣʴ. ʉʤʝʩʴ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠ-

ʚʘʣʘʩʴ ʚ ʤʝʰʘʣʢʝ ʠ ʦʩʪʘʚʣʷʣʘʩʴ ʥʘ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʘʢʮʠʠ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʩʫʰʠ-

ʚʘʣʩʷ ʠ ʧʨʦʢʘʣʠʚʘʣʩʷ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʣʩʷ ʢʩʝʨʦʛʝʣʴ. ʇʨʠ ʩʠʥʪʝʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʧʦ ʟʦʣʴ-ʛʝʣʴ ʪʝʭ-

ʥʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʰʢʘ ʩ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 40 ʤʢʤ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 95%.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʧʦʨʦʰʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʧʝʥ-

ʪʠʥʘ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʦʜʝʨʞʠʪ 75 % ʯʘʩʪʠʮ ʨʘʟʤʝ-

ʨʦʤ ʜʦ 40 ʤʢʤ. ʄʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ 

ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, ʯʪʦ ʷʚʣ̫ -

ʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ʥʘʜ ʧʨʠʨʦʜʥʳʤ [3].  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʪʨʠʙʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʤʘʟʦʯ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣ ʩʦʟʜʘʥ ʨʷʜ ʩʤʘʟʦʢ ʥʘ ʦʩʥʦʚʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʘʩʣʘ ʀ-20. ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʠʙʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʘʰʠʥʝ 

ʪʨʝʥʠʷ ʉʄʊ-1 ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ʨʠʩ. 2) [2]. 

ʇʘʨʘ ʪʨʝʥʠʷ ʜʠʩʢ ï ʢʦʣʦʜʢʘ: ʩʪʘʣʴ 45 (HRC 45õ50), 

ʩʤʘʟʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʘʧʝʣʴʥʳʤ ʤʝʪʦʜʦʤ. 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʘʨʳ ʪʨʝʥʠʷ çʜʠʩʢ ï ʢʦʣʦʜʢʘè  

ʘ) ʢʦʣʦʜʢʘ, ʙ) ʜʠʩʢ 

 

ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʙʘʟ. ʏʘʩʪʠʮʳ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ, ʧʦʧʘʜʘʷ ʚ ʟʦʥʫ ʪʨʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ, ʨʘʟʨʫʰʘʶʪʩʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ɺ ʨʘʟʤʷʛ-

ʯʝʥʥʳʝ ʩʣʦʠ ʤʝʪʘʣʣʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ ʚʥʝʜʨʷʶʪʩʷ ʯʘʩʪʠʮʳ ʤʦʜʠʬʠʢʘʪʦʨʘ, ʦʙʨʘʟʫʷ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʡ 

ʩʣʦʡ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʨʝʘʢʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʦʢʠʩʠ ʢʨʝʤʥʠʷ SiO2, ʬʦʨʩʪʝʨʠʪʘ MgSiO4 ʠ ʬʘʷʣʠ-

ʪʘ Fe2SiO4, ʪʚʝʨʜʦʩʪʴ ʢʦʪʦʨʳʭ (6-7 ʧʦ ʄʦʦʩʫ) ʧʨʝʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʤʦʜʠʬʠ-
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ʮʠʨʦʚʘʥʥʳʡ ʩʣʦʡ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠ-

ʚʘʥʠʷ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ, 10

-9
 ʦʪ ʜʘʚʣʝʥʠʷ: 

ƶï ʜʣʷ ʙʘʟʦʚʦʛʦ ʤʘʩʣʘ ʀ ï 20 ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ; 

ƴ ï ʜʣʷ ʤʘʩʣʘ ʀ ï 20 ʩ   ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʝʨʧʝʥʪʠʥʦʤ; 

ǅ - ʜʣʷ ʤʘʩʣʘ ʀ ï 20 ʩ  ʧʨʠʨʦʜʥʳʤ ʩʝʨʧʝʥʪʠʥʦʤ 

 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʤʘʟʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʧʦʣʥʝʥʥʳʡ ʧʦʨʦʰ-

ʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ (ʚ 1,5 é 2 ʨʘʟʘ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʥʘʰʠʚʘʥʠʷ (ʚ 4 é 5 ʨʘʟ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʳʤ ʤʘʩʣʦʤ ʠ ʢʦʤʧʦʟʠʮʠʝʡ ʩʦʜʝʨʞʘʱʝʡ ʧʨʠʨʦʜʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʚ ʉʄ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫʪʠ ʪʨʝʥʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ (ʈ = 3 ʄʇʘ ʩʢʦʨʦʩʪʴ 

ʩʢʦʣʴʞʝʥʠʷ V = 1ʤ/ʩ) (ʨʠʩ. 4). 

 

 
 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʫʪʠ ʪʨʝʥʠʷ ʧʨʠ ʨʘʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʚ ʤʘʩʣʝ ʀ-20 

 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʪʘʢʪʝ (ʈ = 3 ʄʇʘ) 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʉʄ ʩ 10% ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ (ʠ.ʩ.) ʦʙʣʘʜʘʝʪ ʣʫʯʰʠʤʠ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʩ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʩʪʘʣʴʥʦʡ ʧʘʨʳ ʪʨʝʥʠʷ ʚ ʜʠʘ-

ʧʘʟʦʥʝ ʧʫʪʠ ʪʨʝʥʠʷ ʦʪ 5 ʜʦ 20 ʢʤ. 

ʇʨʠ ʵʪʦʤ ʧʦ ʛʨʘʬʠʢʘʤ ʚʠʜʥʦ, ʯʪʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʨʘʙʦʪʢʠ ʧʘʨʳ ʪʨʝʥʠʷ ʩ ʵʪʠʤ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ. ɺ ʜʠʘʧʘʟʦʥʝ ʧʨʦʙʝʛʘ 5 ï 10 ʢʤ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘ-

ʥʠʷ ʚʳʭʦʜʷʪ ʥʘ ʣʠʥʝʡʥʳʡ ʫʨʦʚʝʥʴ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʙʲʷʩʥʠʪʴ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʧʨʠʨʦʜʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʞʥʦ ʪʝʤ, ʯʪʦ ʘʥʘʣʦʛ 

ʛʝʦʤʦʜʠʬʠʢʘʪʦʨʘ ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʠʤʝʩʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʪʨʝʥʠʷ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʯʘʩʪʠʮ ʧʨʠʨʦʜʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ (ʨʠʩ. 5). 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨ ʪʨʝʥʠʷ ʚʠʜʥʦ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ (ʨʠʩʫʥʦʢ 6, ʨʠʩʫʥʦʢ 7, ʨʠʩʫʥʦʢ 8). 
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ʈʠʩ. 5. ʇʦʨʦʰʢʠ ʥʘʧʦʣʥʠʪʝʣʝʡ: 

ʘ) ʇʦʨʦʰʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ 

(ʫʚʝʣʠʯʝʥʠʝ ʭ 70); 

ʙ) ʇʦʨʦʰʦʢ ʩʝʨʧʝʥʪʠʥʘ ʧʦʣʫʯʝʥʥʦʛʦ  

ʧʦ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʠ  

(ʫʚʝʣʠʯʝʥʠʝ ʭ 70) 
ʘ) ʙ) 

 

  
 

 

ʈʠʩ. 6. ʇʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦ-

ʛʦ ʚʢʣʘʜʳʰʘ ʧʦʩʣʝ ʪʨʝʥʠʷ ʚ ʤʘʩʣʝ 

ʀ-20 ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ 

(ʫʚʝʣʠʯʝʥʠʝ ʭ 500) 

ʈʠʩ. 7. ʇʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦ-

ʛʦ ʚʢʣʘʜʳʰʘ ʧʦʩʣʝ ʪʨʝʥʠʷ ʚ ʩʤʘ-

ʟʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ 

10 % ʥʘʧʦʣʥʠʪʝʣʷ ï ʧʨʠʨʦʜʥʳʡ 

ʩʝʨʧʝʥʪʠʥ (ʫʚʝʣʠʯʝʥʠʝ ʭ 500) 

ʈʠʩ. 8. ʇʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦ-

ʛʦ ʚʢʣʘʜʳʰʘ ʧʦʩʣʝ ʪʨʝʥʠʷ ʚ ʩʤʘ-

ʟʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʦʜʝʨʞʘʱʝʡ  

10 % ʥʘʧʦʣʥʠʪʝʣʷ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʩʝʨʧʝʥʪʠʥ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʟʦʣʴ-

ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʠ  

(ʫʚʝʣʠʯʝʥʠʝ ʭ 500) 

 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ ʧʦ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʫʯʠʣʩʷ ʧʦʨʦʰʦʢ ʩ 

ʯʘʩʪʠʮʘʤʠ ʥʘʥʦʨʘʟʤʝʨʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʪʘʢʦʛʦ ʧʦʨʦʰʢʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ, ʥʘ ʪʨʠ-

ʙʦʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʤʘʟʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʩʥʠʞʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ. 

ʅʘ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʤʠʢʨʦʨʝʟʘʥʠʷ ʚ ʟʦʥʝ 

ʪʨʝʥʠʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʬʦʪʦʛʨʘʬʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʝʥʠʷ ʩʪʘʣʴʥʦʛʦ ʚʢʣʘʜʳʰʘ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʨʠʩʢʠ ʠ ʮʘʨʘʧʠʥʳ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʧʘʜʘʥʠʷ ʢʨʫʧʥʳʭ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ɺʥʝʜʨʷʷʩʴ ʚ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʨʝʥʠʷ, ʥʘʥʦʯʘʩʪʠʮʳ ʧʦʨʦʰʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ, ʦʙʨʘʟʫʶʪ ʩʣʦʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴʶ. 

ʇʦʚʳʰʝʥʥʘʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʷ ʥʘ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʫʟʣʘ ʪʨʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʧʦʣʥʠʪʝʣʠ ʢ ʩʤʘʟʦʯ-

ʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ï ʩʝʨʧʝʥʪʠʥʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʧʝʥʪʠʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʝʨʧʝʥʪʠʥ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʧʦ ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʠ. ɺʚʝʜʝʥʠʝ ʚ ʙʘʟʦʚʦʝ ʤʘʩʣʦ ʀ-20 ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝ-

ʥʠʶ ʝʛʦ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʫʤʝʥʴʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʚ 18 ï 20 ʨʘʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʥʠʝʤ 

ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʷ; ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʚ 4 ï 5 ʨʘʟ; ʧʦʚʳʰʝʥʠʶ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʪʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʚ 2 ï 3 ʨʘʟʘ. ʄʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʝ ʠʭ ʤʠʢ-

ʨʦʪʚʝʨʜʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʷʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʝʥʠʷ ʩʣʦʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʣʫʯʰʝʥʠʶ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨ ʪʨʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʭ ʪʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ï ʩʝʨʧʝʥʪʠʥ ʤʦʞʝʪ ʠʤʝʪʴ ʰʠʨʦʢʫʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʝʛʦ ʤʦʞʥʦ ʨʝ-

ʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʤ ʤʘʩʣʘʤ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʤʝʞʜʫ ʜʝʪʘʣʷʤʠ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʠʟʥʦʩʘ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʮʝʣʦʤ.  
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ʆʩʥʦʚʥʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʝʝ ʛʦʪʦʚ-

ʥʦʩʪʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɻʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʢʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʠʩ-

ʧʨʘʚʥʦʩʪʴʶ, ʥʘʜʝʞʥʦʩʪʴʶ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴʶ ʧʦʣʦʞʝʥʥʳʤʠ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ, ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʠʩʧʦ-

ʩʦʙʣʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʟʘʧʨʘʚʢʦʡ ʛʦʨʶʯʠʤ, ʩʤʘʟʦʯʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʩʪʦʷʱʝʡ ʟʘʜʘʯʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ: ʧʦʩʪʦʷʥʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ; ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʨʘʙʦʪʳ); ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʠʟʥʦʩ, ʩʪʘʨʝ-

ʥʠʝ, ʨʘʟʨʫʰʝʥʠʝ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʧʦʣʦʤʢʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ; ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʪʝʭʥʠʢʠ ʚ ʪʝ-

ʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʞʨʝʤʦʥʪʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʨʦʢʦʚ ʠʭ ʩʣʫʞʙʳ ʜʦ ʨʝʤʦʥʪʘ ʠ ʩʧʠʩʘʥʠʷ; ʤʠʥʠʤʘʣʴʥʳʡ 

ʨʘʩʭʦʜ ʛʦʨʶʯʝʛʦ, ʩʤʘʟʦʯʥʳʭ ʠ ʜʨʫʛʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1]. 

ʈʘʟʣʠʯʥʳʝ ʧʦʜʲʝʤʥʝr ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ 

ʩʚʝʨʭʫ (ʜʚʠʛʘʪʝʣʴ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ), ʩʥʠʟʫ (ʪʨʘʥʩʤʠʩʩʠʷ, ʧʦʜʚʝʩʢʘ) ʠ ʩʙʦʢʫ (ʢʦʣʝʩʘ, ʪʦʨʤʦʟʥʳʝ ʤʝʭʘʥʠʟ-

ʤʳ). ʂ ʦʩʥʦʚʥʦʤʫ ʧʦʜʲʝʤʥʦ-ʦʩʤʦʪʨʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʦʨʫʞʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʤʦʪʨʦʚʳʝ ʢʘʥʘʚʳ, ʵʩʪʘʢʘ-

ʜʳ ʠ ʧʦʜʲʝʤʥʠʢʠ, ʘ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤʫ ï ʜʦʤʢʨʘʪʳ, ʛʘʨʘʞʥʳʝ ʦʧʨʦʢʠʜʳʚʘʪʝʣʠ ʠ ʜʨ. 

ʉʤʦʪʨʦʚʳʝ ʷʤʳ ʫʜʦʙʥʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʘʚʪʦʤʦʙʠʣʶ ʩʥʠʟʫ. ʅʦ ʦʥʠ ʠʤʝʶʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʛʘʨʘʞʘʭ. ʀ ʦʙʫʩʪʨʦʠʪʴ ʠʭ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʫʭʦʤ ʛʨʫʥʪʝ. ʇʦʜʲʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʨʦʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʯʪʦ ʙʳʚʘʝʪ ʥʝ ʚʩʝʛʜʘ ʪʝʭʥʠ-

ʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʩʪʘʢʘʜʘ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʜʣʷ ʝʸ ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʪʩʷ 

ʤʥʦʛʦ ʤʝʩʪʘ. ɺ ʠʪʦʛʝ ʚʦ ʤʥʦʛʠʭ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʯʘʩʪʷʭ (ʦʩʦʙʝʥʥʦ ʠʤʝʶʱʠʭ ʥʝʙʦʣʴʰʦʡ ʧʘʨʢ ʧʦʞʘʨʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦʜ ʜʥʠʱʝʤ ʘʚʪʦʤʦʙʠʣʷ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʜʦʤʢʨʘʪ.  

ʊʘʢ ʢʘʢ ʟʘʯʘʩʪʫʶ ʜʦʤʢʨʘʪʘ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʧʦʜʲʝʤʘ ʘʚʪʦʤʦʙʠʣʷ ʥʘʜ ʧʦʣʦʤ ʥʘ ʪʨʝʙʫʝʤʫʶ ʚʳʩʦʪʫ, ʚʦʟʥʠ-

ʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʲʝʤʥʠʢʘ: ʢʦʤʧʘʢʪʥʦʛʦ, ʥʝʜʦʨʦʛʦʛʦ, ʧʨʦʩʪʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʚ ʧʨʠʤʝʥʝʥʠʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦʜ ʜʥʠʱʝʤ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʜʣʘʛʘʝʤ ʧʦʜʲʝʤʥʠʢ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʝʥ ʠʟ 

ʥʝʜʦʨʦʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʩʪ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ (ʨʠʩ. 1). ʇʦʜʲʝʤʥʠʢ ʢʦʤʧʘʢʪʥʳʡ, ʦʥ ʤʦʞʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʟʘʥʠʤʘʝʪ ʤʘʣʦ ʤʝʩʪʘ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʧʣʘʪʬʦʨʤʳ, ʙʦʢʦʚʦʡ ʪʨʘʚʝʨʩʳ, 

ʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. ʅʘ ʥʠʞʥʝʡ ʧʣʘʪʬʦʨʤʝ ʠʤʝʝʪʩʷ ʧʦʧʝʨʝʯʥʳʡ ʫʧʦʨ, ʚʠʥʪ ʧʦʜʲʸʤʥʠʢʘ, ʬʠʢʩʘʪʦʨʘ ʚʠʥʪʘ. ɼʣʷ 

ʫʜʦʙʩʪʚʘ ʥʘ ʥʠʞʥʝʡ ʧʣʘʪʬʦʨʤʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʣʝʩʠʢʠ, ʪʘʢ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʦʙʠʣʴʥʦʡ. ɹʦʢʦ-

ʚʘʷ ʪʨʘʚʝʨʩʘ ʢʨʝʧʠʪʩʷ ʥʘ ʨʦʣʠʢʘʭ ʚʥʫʪʨʠ ʥʠʞʥʝʡ ʧʣʘʪʬʦʨʤʳ, ʘ ʩ ʥʘʨʫʞʠ ʢʨʝʧʠʪʩʷ ʥʘ ʦʩʷʭ ʩ ʧʦʜʰʠʧʥʠʢʘʤʠ. 

ɺʝʨʭʥʷʷ ʧʣʘʪʬʦʨʤʘ ʢʨʝʧʠʪʩʷ ʠ ʜʝʨʞʠʪʩʷ ʥʘ ʙʦʢʦʚʦʡ ʪʨʘʚʝʨʩʝ. 
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ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʦʜʲʝʤʥʠʢʘ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʙʘʨʠʪʦʚ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦ-

ʙʠʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʯʘʩʪʠ (ʨʠʩ. 2). 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʨʥʦʡ ʨʘʤʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʨʝʜʝ ʂʦʤʧʘʩ-

3D (ʨʠʩ. 3). ɺ ʂʦʤʧʘʩ-3D ʚʩʪʨʦʝʥʘ ʩʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ APM FEM, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ [2]. 

 

 
 

 

 

 

ʈʠʩ. 1. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʲʝʤʥʠʢ 

 

 
 

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

 

 

ʈʠʩ. 2. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʦʜʲʝʤʥʠʢʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʷ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʜʦʙʩʪʚʘ ʤʦʥʪʘʞʘ ʚʝʨʭʥʝʡ ʧʣʘʪʬʦʨʤʳ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʜʲʝʤʥʠʢʘ ʚʳʙʠʨʘʝʤ ʫʛʦʣʦʢ ʨʘʚʥʦʧʦʣʦʯʥʳʡ ʩ ʨʘʟ-

ʤʝʨʘʤʠ ʧʦʣʢʠ 40 ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 5 ʤʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʦʜʲʸʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦ-

ʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʪʘʢʦʡ ʧʦʜʲʝʤʥʠʢ ʥʝʟʘʤʝʥʠʤ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʘʥʩʤʠʩʩʠʡ ʘʚʪʦ-

ʤʦʙʠʣʝʡ, ʦʥ ʧʦʜʥʠʤʘʝʪ ʧʦʞʘʨʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʚʳʰʝ ʯʝʤ ʠʤʝʶʱʠʝʩʷ ʜʦʤʢʨʘʪʳ. ʀ ʚ-ʪʨʝʪʴʠʭ, ʧʦʜʲʝʤʥʠʢ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴʶ. ɽʛʦ ʦʯʝʥʴ ʧʨʦʩʪʦ ʧʝʨʝʤʝʱʘʪʴ ʩ ʤʝʩʪʘ ʥʘ ʤʝʩʪʦ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʩʢʣʘʜʳʚʘʝʪʩʷ, ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ, ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʤʝʩʪʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʦʜʲʝʤʥʠʢ ʧʦʤʝʩʪʠʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʞʝ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʞʘʨʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ, ʪʨʝʙʫʶʱʝʤʫ ʨʝʤʦʥʪʘ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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PARTIAL SPECIAL TREATMENT USING A RESPIRATORY DEVICE IN COMPRESSED AIR  

 

This article addresses the issue of increasing the functionality of a breathing apparatus with compressed air 

through the combined use of a pneumatic device in order to conduct partial special processing of personnel and equip-

ment. 

Keywords: air breathing apparatus, pneumatic nebulizer. 

 

 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʣʠʯʥʳʤ ʩʦ-

ʩʪʘʚʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʝʚʳʝ ʦʜʝʞʜʳ ʧʦʞʘʨʥʦʛʦ ʠ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (ʜʘʣʝʝ 

ʉʀɿʆɼ) ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ (ʜʘʣʝʝ ʆʌʇ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ 

ʉʀɿʆɼ ï ʜʳʭʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʥʘ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ ʠ ʩʞʘʪʦʤ ʢʠʩʣʦʨʦʜʝ (ʨʠʩ. 1).  

ɼʳʭʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘ-

ʪʦʤ ʩʦ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʥʘʟʳ-

ʚʘʝʪʩʷ ʠʟʦʣʠʨʫʶʱʠʡ ʨʝʟʝʨʚʫ-

ʘʨʥʳʡ ʘʧʧʘʨʘʪ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʘʩ 

ʚʦʟʜʫʭʘ ʭʨʘʥʠʪʩʷ ʚ ʙʘʣʣʦʥʘʭ ʧʦ 

ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ ʚ ʩʞʘʪʦʤ 

ʩʦʩʪʦʷʥʠʠ [2]. ɼʳʭʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ʟʘʧʨʘʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ 

ʚʦʟʜʫʭʦʤ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʘʥʦʚ-

ʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦ-

ʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ. ʐʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʝ 

ʧʦʣʫʯʠʣʦ ʜʳʭʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

ʥʘ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ ʪʘʢ, ʢʘʢ ʠʤʝ-

ʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ:  

 
 

 

ʈʠʩ. 1. ʉʨʝʜʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

 

1) ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʘʜʝʞʥʦʩʪʠ; 

2) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʘʧʧʘʨʘʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʢʠʩʣʦʨʦʜʥʦʛʦ ʛʦʣʦʜʘʥʠʷ, ʢʘʢ ʵʪʦ ʩʣʫʯʘʝʪ-

ʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʦʚ ʩ ʟʘʤʢʥʫʪʦʡ ʩʭʝʤʦʡ ʜʳʭʘʥʠʷ; 

3) ʘʧʧʘʨʘʪ ʫʥʠʚʝʨʩʘʣʝʥ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʊʘʢ ʞʝ ʣʝʛʢʦ 
ʟʘʤʝʥʷʝʤʳ ʙʘʣʣʦʥʳ ʩ ʚʦʟʜʫʭʦʤ ʚ ʘʧʧʘʨʘʪʝ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ɼɸʉɺ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʟʨʝʥʠʷ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʦʚ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʆʌʇ. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʘʚʪʦʨʦʚ ʜʝʣʘʶʪ ʧʦʧʳʪʢʫ ʫʚʝʣʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ɼɸʉɺ. ʉʦʪʨʫʜʥʠʢʠ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʊʦʧʦʨʦʚ ɸ.ɺ, ʉʤʠʨʥʦʚ 

ʄ.ɺ. ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʙʘʣʣʦʥʘ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʛʦ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ [4]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʷ ʪʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʳʭʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʥʘ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦ-

ʩʪʠ ɼɸʉɺ. 

  

                                                 
44É ɿʘʭʘʨʦʚ ɼ. ʖ., ɺʦʣʢʦʚ ʆ. ɻ., 2019 
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ʕʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʪʘʢʦʛʦ, ʢʘʢ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳ-

ʣʠʪʝʣʴ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʘʶʪ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʦʪ 5 ʜʦ 18 ʘʪʤʦʩʬʝʨ. ʆʪ-

ʤʝʪʠʤ, ʯʪʦ ʫ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʝʜʫʮʠʨʦʚʘʥʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 4-9 ʘʪʤʦʩʬʝʨ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ɼɸʉɺ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʨʘʥ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ. ɺʦʟʜʫʭ ʜʣʷ ʜʳʭʘʥʠʷ ʛʘʟʦʜʳʤʦʟʘʱʠʪʥʠʢʦʚ ʠ ʨʘʙʦʪʳ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʳʣʠ-

ʪʝʣʷ ʧʦʩʪʫʧʘʝʪ ʠʟ ʦʜʥʦʛʦ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ.  

ʇʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ ʩʦʩʪʦʠʪ: ʠʟ 

ʢʦʨʧʫʩʘ, ʰʪʫʮʝʨʘ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ, ʚʠʥʪ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ, ʩʦʧʣʦ, ʨʘʟʲʝʤ ʜʣʷ 

ʟʘʙʦʨʘ ʞʠʜʢʦʩʪʠ ʠʟ ʩʪʦʨʦʥʥʝʡ ʝʤʢʦʩʪʠ, ʙʘʯʦʢ, 

ʩʧʫʩʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʫʢʦʷʪʢʘ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʦʜʘʯʠ ʩʞʘʪʦʛʦ ʚʦʟ-

ʜʫʭʘ ʠʟ ʙʘʣʣʦʥʘ ɼɸʉɺ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳ-

ʣʠʪʝʣʴ, ʚ ʵʣʝʤʝʥʪʝ ʩʦʧʣʘ ʩʦʟʜʘʝʪʩʷ ʧʨʠʥʮʠʧ 

ʵʞʝʢʮʠʠ ʟʘ ʩʯʝʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʰʪʫʮʝʨʘ ʜʣʷ 

ʩʪʦʨʦʥʥʝʡ ʝʤʢʦʩʪʠ, ʦʪʢʫʜʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʦʨ 

ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʣʠʯʥʦʛʦ ʩʦ-

ʩʪʘʚʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ ʠ ɼɸʉɺ 

(ʇʊʉ çʇʨʦʬʠè-ʄ). 

ʊʘʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʚʝʜʝʪ 

ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ɼɸʉɺ ʪʘ-

ʢʠʭ ʢʘʢ: 1)ɼʝʛʘʟʘʮʠʷ. 2)ɼʝʟʠʥʬʝʢʮʠʷ. 

 

 
 

ʈʠʩ. 2. ʇʥʝʚʤʘʪʠʯʝ-

ʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ 

 

ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ ʧʨʠʤʝʥʝʥʠʷ 

ɼɸʉɺ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ  

ʨʘʩʧʳʣʠʪʝʣʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʪʘʢʪʠʯʝʩʢʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʳʭʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʥʘ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢ ʞʝ 

ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʡ ʦʙʣʘʩʪʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ɸʧʧʘʨʘʪ ʜʳʭʘʪʝʣʴʥʳʡ ʩʦ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʜʣʷ ʧʦʞʘʨʥʳʭ ʇʊʉ çʇʨʦʬʠè ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ. ʇʊʉ11.00.00.000ʈʕ. 

2.ɺ.ɸ. ɻʨʘʯʝʚ, ɼ.ɺ. ʇʦʧʦʚʩʢʠʡ/ ɻʘʟʦʜʳʤʦʟʘʱʠʪʥʘʷ ʩʣʫʞʙʘ: ʋʯʝʙʥʠʢ / ʇʦʜ ʦʙʱ. ʨʝʜ. ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦ-

ʨʘ ɽ.ɸ. ʄʝʰʘʣʢʠʥʘ. ð ʄ.: ʇʦʞʢʥʠʛʘ, 2004. ð 384 ʝ., ʠʣ. ð ʇʦʞʘʨʥʘʷ ʪʝʭʥʠʢʘ.  

3. ɻʦʤʦʥʘʡ ʄ.ɺ, ʊʦʧʦʨʦʚ ɸ. ɺ, ʉʤʠʨʥʦʚ ʄ.ɺ. ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ. ʅʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ. ʉʪʘʪʴʷ çʇʨʠʤʝʥʝʥʠʝ ʩʞʘʪʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʜʣʷ ʧʨʠʚʦʜʘ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʛʦ ʘʚʘʨʠʡʥʦ- ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘè. 

4. ʇʨʠʢʘʟ ʄʏʉ ʈʌ ʦʪ 9 ʷʥʚʘʨʷ 2013 ʛ. N 3 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ ʬʝ-

ʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʟʨʝʥʠʷ ʚ ʥʝʧʨʠ-

ʛʦʜʥʦʡ ʜʣʷ ʜʳʭʘʥʠʷ ʩʨʝʜʝè. 
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

 

ʇʆɼɼɽʈɾʂɸ ʋʇʈɸɺʃɽʅʀʗ ʇʈʀ ʊʋʐɽʅʀʀ ʂʈʋʇʅʓʍ ʇʆɾɸʈʆɺ 

ʅɸ ʍʀʄʀʏɽʉʂʀ ʆʇɸʉʅʓʍ ʆɹʒɽʂʊɸʍ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʠ ʪʫʰʝʥʠʠ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʩʝʤʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʫʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʫʧʥʳʡ ʧʦʞʘʨ, ʧʦʜʜʝʨʞʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ. 
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SUPPORT CONTROL WHEN FIGHTING LARGE FIRES ON CHEMICALLY HAZARDOUS OBJECTS  

 

The article deals with the hardware and software system designed for the management of fire and rescue units 

in extinguishing a large fire on a chemically dangerous object, consisting of seven interconnected modules. 

Keywords: major fire, control support, chemical hazard. 

 

 

ʇʦʞʘʨʳ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳʧʦʣʥʷʝʤʳʭ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʪʫʰʝʥʠʠ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦʚʳ-

ʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ (ʜʘʣʝʝ ï ʈʊʇ), ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʠ ʪʫʰʝʥʠʠ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʥʘ ʭʠʤʠʯʝʩʢʠ 

ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ, ʚ 

ʢʦʤʧʣʝʢʩʝ ʜʘʶʱʠʭ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ ʪʫʰʝʥʠʷ, ʧʦʚʳʩʠʪ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʠ ʪʫʰʝʥʠʠ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ, ʘ ʪʘʢ ʞʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʣʫʞʙʘʤʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʝʰʪʘʪʥʳʤ 

ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ ʥʘ ʧʦʞʘʨʝ (ʏʉ) ʠ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʝʡ: 

- ʤʦʜʫʣʴ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ʘʚʘʨʠʡʥʦ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚè; 

- ʤʦʜʫʣʴ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘè; 

- ʤʦʜʫʣʴ çʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠè; 

- ʤʦʜʫʣʴ çʈʘʩʯʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ʘʚʘʨʠʡʥʦ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝ-

ʱʝʩʪʚè; 

- ʤʦʜʫʣʴ çʈʘʩʯʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘè; 

- ʤʦʜʫʣʴ çʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘè; 

- ʤʦʜʫʣʴ çʋʧʨʘʚʣʝʥʠʝ ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘè. 

ʄʦʜʫʣʴ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ʘʚʘʨʠʡʥʦ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ɸʍʆɺ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʰʪʘʙʘ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʨʘʞʝʥʠʷ; 

- ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʢʘʨʪʝ (ʩʭʝʤʝ) ʤʘʩʰʪʘʙʦʚ ʧʦʨʘʞʝʥʠʷ ɸʍʆɺ; 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʏʉ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʚ ʟʦʥʝ ʏʉ; 

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʝ 

ʏʉ. 

ʄʦʜʫʣʴ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʘ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ, ʧʝʨʠʤʝʪʨ ʧʦʞʘʨʘ, 

ʬʨʦʥʪ ʧʦʞʘʨʘ, ʧʣʦʱʘʜʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ; 

- ʨʘʩʯʝʪ ʪʨʝʙʫʝʤʦʛʦ ʨʘʩʭʦʜʘ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨ; 

- ʧʦʩʪʨʦʝʥʠʝ ʩʦʚʤʝʱʝʥʥʦʛʦ ʛʨʘʬʠʢʘ (ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ, ʧʣʦʱʘʜʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ, ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ 

ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʚʦ ʚʨʝʤʝʥʠ); 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ [1]. 

ʄʦʜʫʣʴ çʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠè  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʚʨʝʤʝʥʠ ʩʣʝʜʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʢ ʤʝʩʪʫ ʚʳʟʦʚʘ ʠʩʭʦʜʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ (ʚ ʧʦʪʦʢʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) ʧʦ ʚʳ-

ʙʨʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʫʯʠʪʳʚʘʷ ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʚʨʝʤʷ ʛʦʜʘ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʥʛʘ ʧʦʞʘʨʘ. 

ʄʦʜʫʣʴ çʈʘʩʯʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ʘʚʘʨʠʡʥʦ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝ-

ʱʝʩʪʚè  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʦʙʲʝʤʘ ʪʨʝʙʫʝʤʳʭ ʚʝʱʝʩʪʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ɸʍʆɺ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʧʦʜʘʯʠ ʚʝʱʝʩʪʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʨʦʟʣʠʚʘ (ʚʳʙʨʦʩʘ) ɸʍʆɺ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ [4]. 

ʄʦʜʫʣʴ çʈʘʩʯʝʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘè  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʦʙʲʝʤʘ ʪʨʝʙʫʝʤʳʭ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʥʦʡ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; 

- ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ [4]. 
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ʄʦʜʫʣʴ çʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘè  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ (ʚʦʜʘ, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ ʠ 

ʪ.ʜ.); 

- ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʦʨʶʯʝʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʝʥʟʠʥ, ʜʠʟʝʣʴʥʦʝ 

ʪʦʧʣʠʚʦ, ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ ʠ ʪ.ʜ.); 

- ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʪʳʣʘ ʥʘ ʧʦʞʘʨʝ (ʦʙʝʩʧʝʯʝʥʠʝ 

ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʝʤʦʥʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪ.ʜ.). 

ʄʦʜʫʣʴ çʋʧʨʘʚʣʝʥʠʝ ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʦʮʝʥʢʫ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ (ʏʉ) ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʫ-

ʣʝʡ; 

- ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ (ʣʠʢʚʠ-

ʜʘʮʠʠ ʏʉ); 

- ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ ʫʯʘʩʪʥʠʢʘʤ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʧʦʞʘʨʝ (ʏʉ); 

- ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ 

ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʝʰʪʘʪʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ ʥʘ ʧʦʞʘʨʝ (ʏʉ) [2,3,5,6,7,8]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʪʫ-

ʰʝʥʠʶ ʢʨʫʧʥʦʛʦ ʧʦʞʘʨʘ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ, ʢʘʢ ʚ ʢʦʤʧʣʝʢʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʨʘʩʯʝʪʘ, ʪʘʢ ʠ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʣʠʙʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ʂʨʦʤʝ ʵʪʦʛʦ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʧʦʞʘʨʥʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʫʯʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʠʟʦʰʝʜʰʠʭ ʧʦʞʘʨʦʚ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲ-

ʝʢʪʘʭ. 
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THE DESIGN OF A DEVICE  FOR DRYING AND STORING FIRE HOSES 

 

In work development of a design of the device for drying and storage of fire hoses is made. 

Keywords: drying, fire hose, construction, strength calculation. 

 

 

ʇʦʞʘʨʥʳʝ ʨʫʢʘʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚʭʦʜʷ-

ʱʠʤ ʚ ʢʦʤʧʣʝʢʪʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʞʘʨʥʳʭ ʧʦʝʟʜʦʚ ʠʣʠ ʩʫʜʦʚ, ʥʦ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘ-

ʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʠʭ ʩʨʦʢ ʩʣʫʞʙʳ. ʂʘʞʜʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ 

ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʜʝʥʠʷ ʨʫʢʘʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʶ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ, ʪʘʢ ʢʘʢ 

ʥʝʠʩʧʨʘʚʥʳʝ ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ ʥʝ ʩʤʦʛʫʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝ-

ʱʝʩʪʚ ʢ ʤʝʩʪʫ ʧʦʞʘʨʘ.  

ʅʦʚʳʡ ʨʫʢʘʚ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʧʦʞʘʨʥʫʶ ʯʘʩʪʴ ʠʣʠ ʨʫʢʘʚʥʫʶ ʙʘʟʫ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʭʦʜʥʦʤʫ ʢʦʥʪʨʦʣʶ, 

ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʨʫʢʘʚʘ ʥʘʚʷʟʳʚʘʶʪ ʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʛʦʣʦʚʢʠ ʪʠʧʘ ɻʈ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʠʣʠ ʩʪʘʥʢʘ. ɼʘʣʝʝ ʧʦʞʘʨʥʳʡ ʨʫʢʘʚ ʤʘʨʢʠʨʫʝʪʩʷ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʠ ʥʦʤʝʨʦʤ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ. ʅʘʧʦʨʥʳʝ 

ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ, ʛʦʪʦʚʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʭʨʘʥʷʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʝʣʣʘʞʘʭ ʚ ʦʜʠʥʘʨʥʦʡ ʠʣʠ ʜʚʦʡʥʦʡ 

ʩʢʘʪʢʘʭ. ʇʨʠʯʸʤ, ʜʣʷ ʙʳʩʪʨʦʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʩʢʘʪʢʠ ʠ ʧʝʨʝ-

ʢʘʪʢʠ ʨʫʢʘʚʦʚ, ʵʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʛʜʝ ʚ ʨʘʩʯʸʪʝ ʠʤʝʶʪʩʷ ʨʫʢʘʚʥʳʝ ʘʚ-

ʪʦʤʦʙʠʣʠ, ʚʳʚʦʟʷʱʠʝ ʥʘ ʢʨʫʧʥʳʝ ʧʦʞʘʨʳ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ 

ʨʫʢʘʚʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʪʨʝʙʫʶʪ ʧʝʨʝʢʘʪʢʠ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʩʣʸʞʠʚʘʥʠʷ ʠ ʩʣʠʧʘʥʠʷ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʥʘ ʧʦʞʘʨʝ (ʫʯʝʥʠʠ) ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ð ʧʨʦʤʳʚʘʶʪʩʷ, 

ʩʫʰʘʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʨʫʢʘʚʥʳʭ ʙʘʰʥʷʭ. ʇʦʞʘʨʥʳʝ ʨʫʢʘʚʘ ʪʨʝʙʫʶʪ ʢ ʩʝʙʝ ʦʩʦʙʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʜʦ, ʚʦ ʚʨʝʤʷ, ʠ ʧʦʩʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʡ ʥʘ ʧʦʞʘʨʝ. ʇʣʦʭʦ ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʨʫʢʘʚ ʚ ʨʘʙʦʯʝʡ ʣʠʥʠʠ ʤʦʞʝʪ ʧʦʜʚʝʩʪʠ ʚ ʩʘʤʳʡ ʥʝʧʦʜʭʦʜʷʱʠʡ ʤʦ-

ʤʝʥʪ, ʟʘʩʪʘʚʠʚ ʧʦʞʘʨʥʦʛʦ ʦʪʚʣʝʢʘʪʴʩʷ, ʪʨʘʪʷ ʜʨʘʛʦʮʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʪʝʯʠ ʧʫʪʸʤ ʥʘʣʦʞʝʥʠʷ ʨʫʢʘʚʥʳʭ 

ʟʘʞʠʤʦʚ, ʠʣʠ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʨʫʢʘʚʘ. ɸ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʨʳʚʘ ʠʣʠ ʠʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʤʘʛʠ-

ʩʪʨʘʣʴʥʦʡ ʨʫʢʘʚʥʦʡ ʣʠʥʠʠ, ʤʦʞʝʪ ʦʙʝʨʥʫʪʴʩʷ ʩʝʨʴʸʟʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʝʩʣʠ ʥʝ ʢʘʪʘʩʪʨʦʬʦʡ, ʦʩʪʘʚʠʚ ʙʝʟ 

ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪʘʶʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʫʢʘʚʥʳʝ ʙʘʟʳ ʠ ʧʦʩʪʳ ʦʩʥʘʱʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʨʫʢʘʚʦʚ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥ-

ʩʪʨʫʢʮʠʶ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʦʞʘʨʥʳʭ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʩʪʝʣʣʘʞʥʦʛʦ ʪʠʧʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʠ ʩʫʰʠʪʴʩʷ.  

ʇʝʨʝʜʚʠʞʥʦʡ ʩʪʝʣʣʘʞ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʈʘʤʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʠʤʝʝʪ ʥʘʢʣʦʥʥʳʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʣʢʠ. ʐʘʩʩʠ ʩ ʜʚʫʤʷ ʧʦʚʦʨʦʪʥʳʤʠ ʠ ʜʚʫʤʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʨʦʣʠʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʙʠʣʴ-

ʥʦʩʪʴ ʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʜʨʫʛʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʉʪʝʣʣʘʞ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʢʣʘʜʘʭ ʢʘʢ ʜʣʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ 

ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʉʫʰʢʘ ʨʫʢʘʚʦʚ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʪʦʧʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʢ, 1 ʰʪ.; ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʢʘʚʦʚ ʥʘ 

ʧʦʣʢʝ, 10 ʰʪ.; ʛʘʙʘʨʠʪʳ (ɼʭʐʭɺ), 1320ʭ560ʭ1550ʤʤ; ʦʢʨʘʩʢʘ ʧʦʨʦʰʢʦʚʘʷ. ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ, 30 ʢʛ. ʉʪʦʠʤʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 30000 ʨʫʙʣʝʡ.  

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʟʘʨʫʙʝʞʥʳʡ ʘʥʘʣʦʛ çReady Rack Mobile Hose Drying Solutionè.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʦʞʘʨʥʳʭ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ ʙʳʣʠ 

ʫʯʪʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʚʘʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʳʧʦʣʥʝʥʥʫʶ ʠʟ ʪʨʫʙ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ-

ʩʷ ʥʘ ʧʦʚʦʨʦʪʥʳʝ ʢʦʣʝʩʘ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʤʝʩʪʘ ʩʫʰʢʠ ʢ ʤʝʩʪʫ ʚʳʛʨʫʟʢʠ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ. ɼʣʷ ʚʳʙʦʨʘ 

ʧʨʦʬʠʣʷ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ ʨʘʤʳ. ʆʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʙʘʣʢʝ.  ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʷʣʠ, ʯʪʦ ʥʘ ʩʚʘʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʪʨʫʙʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʙʫʜʝʪ ʧʦʜʚʝʰʠ-

ʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʥʳʭ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ 10 ʰʪ. ɺʝʩ ʤʦʢʨʦʛʦ ʨʫʢʘʚʘ 20 ʢʛ, ʟʥʘʯʠʪ, ʥʘʛʨʫʟ-

ʢʘ ʥʘ ʙʘʣʢʫ ʩʦʩʪʘʚʠʪ 200 ʢʛ ʠʣʠ 2000 ʅ. ɼʣʠʥʘ ʙʘʣʢʠ 1300 ʤʤ ʠʣʠ 1,3 ʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʠʙʘ ʙʘʣʢʠ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʚʳʙʨʘʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʦʩʪʴ, ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʦʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ. ɼʣʷ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʙʨʫʩʴʝʚ ʤʘʣʦʡ ʢʨʠʚʠʟʥʳ, ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʣʫʯʰʠʡ ʠ 

ʥʘʠʙʦʣʝʝ ʥʘʫʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʘʣ ʤʝʪʦʜ ʄʦʨʘ. ʅʘ ʨʠʩ.ʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʙʘʣʢʠ ʠ ʵʧʶʨʘ ʠʟʛʠ-

ʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ.   
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ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʩʯʝʪʘʤ ʚʝʣʠʯʠʥʘ ʦʩʝʚʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ WX ʩʦʩʪʘʚʠʣʘ 2,03 (ʩʤ
3
). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʪʨʫʙʘ 

ʩʪʘʣʴʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ɻʆʉʊ 8645-68, ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ 3 ʤʤ, ʰʠʨʠʥʘ ï 25 

ʤʤ, ʚʳʩʦʪʘ- 50 ʤʤ, ʜʘʥʥʘʷ ʪʨʫʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʣʝʞʘʱʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ. ʇʦʛʦʥʥʳʡ ʚʝʩ 3,13 ʢʛ. ʆʙ-

ʱʠʡ ʚʝʩ ʙʘʣʢʠ 1.3 ʤ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 4 ʢʛ.  

 

 

 

 
   

ʈʠʩ. 1. ʉʪʝʣʣʘʞ  

ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ  

ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ 

ɸʄ.ʇʉ.01 

 

ʈʠʩ. 2. ʉʪʝʣʣʘʞ ʜʣʷ ʩʫʰʢʠ 

ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ 

ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʙʘʣʢʠ 

ʘ) ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʙʘʣʢʫ,  

ʙ) ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 

 

 

 

ʂʨʦʤʝ ʪʠʧʦʚʦʛʦ ʧʨʦʯʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʤʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʂʆʄʇɸʉ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ APM FEM, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʠʥ-

ʪʝʨʬʝʡʩʝ ʂʆʄʇɸʉ-3D. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ - ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʫ ʫʞʝ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʪʨʦ-

ʝʥʥʳʝ 3D-ʤʦʜʝʣʠ. ʕʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʟʜʝ-

ʣʠʷ. ʊʠʧʠʯʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʘʩʯʝʪʘ - ʥʝʙʦʣʴʰʠʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʜʝʪʘ-

ʣʠ ʠ ʩʙʦʨʢʠ: ʪʷʛʠ, ʧʨʦʫʰʠʥʳ, ʫʧʦʨʳ, ʢʨʦʥʰʪʝʡʥʳ, ʫʛʦʣʢʠ, ʨʳʯʘʛʠ, ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ, ʦʧʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʪ.ʧ. 

ɼʣʷ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ ʚʘʞʥʦ ɹʓʉʊʈʆ ʦʮʝʥʠʪʴ ʧʨʦʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩ ʚʦʟʤʦʞʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʘʩʩʦʮʠʘʪʠʚʥʫʶ ʩʚʷʟʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʝʡ. ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʝʪʩʷ ʪʨʝʭʤʝʨʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʟʘʜʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʠʟ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʙʫʜʫʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɽʩʣʠ ʤʘʪʝʨʠʘʣ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʙʠʙʣʠʦʪʝʢʝ ʂʆʄʇɸʉ, ʪʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠ ʟʘʜʘʪʴ ʝʤʫ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, (ʄʇʘ); ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʥʦʨʤʘʣʴʥʳʡ, 

(ʄʇʘ); ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, (-); ʧʣʦʪʥʦʩʪʴ, (ʢʛ/ʤ^3); ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, 

(1/*ʉ); ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, (ɺʪ/(ʤʉ)); ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ, (ʄʇʘ); ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝ-

ʥʠʠ, (ʄʇʘ); ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʢʨʫʯʝʥʠʠ, (ʄʇʘ). ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʛʨʫʟʦʢ, ʢʦʪʦ-

ʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʟʘʜʘʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. ɼʘʣʝʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʩʝʪʢʘ 

ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ. APM FEM ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʩʯʝʪʦʚ: ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ; ʨʘʩʯʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ; ʨʘʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ; ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʩʠ-

ʩʪʝʤʦʡ APM FEM ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʥʘʧʨʷ-

ʞʝʥʠʡ, ʜʝʬʦʨʤʘʮʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ; ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʯʘʩʪʦʪʳ ʠ ʬʦʨʤʳ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ; ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʥʩʪʨʫʢʮʠʠ; ʤʘʩʩʫ ʠ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

ʤʦʜʝʣʠ, ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʦʞʘʨʥʳʭ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ ʚ ʩʠʩʪʝʤʝ 

APM FEM ʙʳʣʠ ʟʘʜʘʥʳ ʨʘʩʯʝʪʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʙʘʣʢʫ ʠ ʧʨʦʠʟʚʝʜʝʥ ʧʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ ʩʚʘʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ ʦʙʣʘʩʪʴ ʉɸʇʈ ʂʆʄʇɸʉ ʩ ʧʦʜʢʣʶʯʝʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ.  

ʇʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ, ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʝ ʧʨʝ-

ʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʩʪʘʣʠ ʚʝʣʠʯʠʥ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʥʘʯʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ ʜʦ ʧʨʠʝʤʣʝʤʳʭ 

ʚʝʣʠʯʠʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʞʝʩʪʢʦʩʪʴ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. 
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ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʚʳʙʨʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʬʠʣʴ ʨʘʤʳ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʧʨʦʨʘʙʦʪʢʠ ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ ʠ ʭʦʨʦʰʝʡ ʚʠʟʫʘʣʠ-

ʟʘʮʠʝʡ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʛʨʘʤʤʝ 

ʂʆʄʇɸʉ 3D, ʥʦ ʠ ʚ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʢʘʢ AutoCAD, 

SketchUP, Autodesk Inventor, 3D Max. ɼʘʥʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʥʪʝʨʬʝʡʩʦʤ, ʥʘʙʦ-

ʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʘʥʜ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ 

ʨʝʘʣʠʩʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢ-

ʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʚ ʦʩʚʦʝʥʠʠ ʧʨʦ-

ʛʨʘʤʤʘ SketchUP, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʣʘʛʠʥʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘ-

ʩʪʠ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʦʙʲʝʢʪʦʚ.  

 
 

ʈʠʩ. 4. ʕʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʩʫ 

 

SketchUp ʧʦʜʦʡʜʝʪ ʜʣʷ ʪʝʭ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʤʝʙʝʣʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʦʛʨʘʤʤʘ ʦʪʣʠʯʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʴʝʨʘ ʧʦʤʝʱʝʥʠʡ. ɺ ʦʙʱʝʤ, ʝʝ ʤʦʞʥʦ ʧʨʠʤʝ-

ʥʷʪʴ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʦʩʪʦʡ ʠ 

ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ. SketchUp ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝ-

ʣʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʧʦʜʩʢʘʟʢʘʤʠ, ʯʪʦ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʟ 

ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. 

Autodesk Inventor ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʠ ʧʨʠʥʮʠʧʦʤ ʧʦʩʪʨʦʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʛʨʘʤʤʳ ʂʆʄʇɸʉ 3D. 

ʉʠʩʪʝʤʘ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʘʛʠʥʦʚ ʨʘʙʦʪʘʝʪ ʥʝ 

ʢʘʯʝʩʪʚʝʥʥʦ.  Autodesk Inventor ʙʦʣʴʰʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʣʦʞʥʳʭ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. Autodesk Inventor ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ 

ʩʙʦʨʦʢ, ʚʢʣʶʯʘʶʱʠʭ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʵʣʝʤʝʥʪʦʚ. ʇʦʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, 

Autodesk Inventor ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʠ ʙʳʩʪʨʫʶ ʟʘʛʨʫʟʢʫ ʝʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʇʫʪʝʤ ʫʩʪʨʘʥʝ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʙʠʚʘʪʴ ʧʨʦʝʢʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʝ ʢʫʩʢʠ, Autodesk Inventor ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯ-

ʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ. ɸʜʘʧʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʠʤʝʥʦʚʘʥʥʳʝ ʚʠʜʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʜʦʩʪʫʧ-

ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʯʝʨʪʝʞʘ ʠ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ï ʚʩʝ ʵʪʦ ʨʘʩʰʠʨʷʝʪ ʛʨʘʥʠʮʳ ʠ 

ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ. 

ʀʟ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 3D Max ʦʙʣʘʜʘʝʪ ʩʘʤʦʡ ʩʦʚʝʨʰʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢ-

ʪʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʝʢʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. ɺ 3D 

Max ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʠ ʟʘʜʘʪʴ ʘʥʠʤʘʮʠʶ ʦʙʲʝʢʪʘʤ. 

ʉʠʩʪʝʤʘ AutoCAD, ʩʦʟʜʘʥʥʘʷ ʬʠʨʤʦʡ Autodesk, ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʚ ʤʠʨʝ. ʆʥʘ ʥʘʠʙʦ-

ʣʝʝ ʛʠʙʢʘʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʇʂ, ʩʧʦʩʦʙʥʘʷ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʘ-

ʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ AutoCAD ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʚʠʜʳ ʯʝʨʪʝʞʥʳʭ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʦ-

ʟʜʘʚʘʪʴ ʜʚʫʭʤʝʨʥʳʝ ʯʝʨʪʝʞʠ ʠ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ. ʉʠʩʪʝʤʘ AutoCAD ʚʢʣʶʯʘʶʪ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʠ, ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ ʚ ʦʙʣʘʩʪʠ ʜʚʫ-

ʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʰʠʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦʪʳ 

ʩʦ ʩʣʦʷʤʠ ʠ ʘʥʥʦʪʘʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ ʧʦʟʚʦʣʷʶʱʝʝ ʨʘʟʙʠʚʘʪʴ 

ʯʝʨʪʝʞ ʥʘ ʩʦʩʪʘʚʥʳʝ ʬʘʡʣʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʨʘʩʰʠʨʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ 2D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʳʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘ-

ʥʘ ʧʨʦʛʨʘʤʤʝ SketchUp. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʣʘ ʨʘʩʩʯʠʪʘʪʴ ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʠ, ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʦʣʦ-

ʞʠʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʟʘʜʘʪʴʩʷ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 5, 6).  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʦʞʘʨʥʳʭ ʥʘʧʦʨʥʳʭ 

ʨʫʢʘʚʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʟʠʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʫʢʘʚʦʚ ʚ ʩʢʘʪʢʝ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʙʦʢʦʚʳʭ ʩʪʦʡʢʘʭ, ʪʘʢ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʱʠʪʥʘʷ ʥʘʢʣʦʥʥʘʷ ʧʣʠʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʭʨʘʥʷʝʪ ʩʫʭʠʝ ʨʫʢʘʚʘ ʦʪ ʩʪʝ-

ʢʘʶʱʝʡ ʚʦʜʳ ʩ ʩʳʨʳʭ ʨʫʢʘʚʦʚ. 
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ʋʧʨʘʞʥʝʥʠʷ ʩʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝʡ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʠʨʦʚʢʠ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʘ-

ʚʠʣʘʤ ʨʘʙʦʪʳ ʩ ʥʝʡ, ʚʳʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʥʘ ʚʳʩʦʪʝ, ʚʦʩʧʠʪʘʥʠʷ ʩʤʝʣʦʩʪʠ, ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʩʠʣʳ ʠ ʣʦʚʢʦʩʪʠ. 

ɹʘʟʦʚʳʤ ʚʠʜʦʤ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʘʙʦʪʝ ʩʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝʡ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ ʄʏʉ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʶ ʫʧʨʘʞʥʝʥʠʷ çʇʦʜʲʝʤ ʧʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝ ʚ ʦʢʥʦ 

4-ʛʦ ʵʪʘʞʘ ʫʯʝʙʥʦʡ ʙʘʰʥʠè. ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʘ ˉ 5.7. [4]. 

ʕʪʦʪ ʥʦʨʤʘʪʠʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ, ʠʪʦʛʦʚʳʭ ʧʨʦʚʝʨʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʄʏʉ ʈʦʩʩʠʠ, ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʇʉ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʝʥ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʥʷʪʠʷʭ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʏʉ ʈʦʩʩʠʠ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʫʧʨʘʞʥʝʥʠʝ çʇʦʜʲʸʤ ʧʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝ ʚ ʦʢʥʦ 4-ʛʦ ʵʪʘʞʘ ʫʯʝʙʥʦʡ ʙʘʰ-

ʥʠè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ çʇʦʞʘʨʥʦ-ʩʪʨʦʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠè [7]. ɼʘʥʥʦʝ 

ʫʧʨʘʞʥʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-

ʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʟʥʘʥʠʝ 

ʠ ʥʝ ʧʦʥʠʤʘʥʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ, ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʠ ʩʜʘʯʝ ʥʦʨʤʘʪʠʚʘ. ɸ ʜʣʷ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ʟʘʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʠʟʫʯʘʝʤʳʭ ʧʨʠʝʤʦʚ ʠ ʜʝʡʩʪʚʠʡ, ʪʦ ʝʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʫʧʨʘʞ-

ʥʝʥʠʷ ʚ ʮʝʣʦʤ. ʊʘʢʞʝ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʫʧʨʘʞʥʝʥʠʝʤ çʇʦʜʲʸʤ ʧʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝ ʚ ʦʢʥʦ 4-ʛʦ 

ʵʪʘʞʘ ʫʯʝʙʥʦʡ ʙʘʰʥʠè ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʥʦ-

ʩʠʪʴ ʧʝʨʤʘʥʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʚʠʞʝʥʠʡ ʠʣʠ 

ʜʝʡʩʪʚʠʡ ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʘʚʳʢʘ ʧʦ ʨʘʙʦʪʝ ʩ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝʡ. ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ (ʥʘʚʳʢ) ʧʦʟʚʦʣʷʶʪ ʥʝ ʦʙʜʫʤʳʚʘʪʴ ʠʭ ʟʘʨʘʥʝʝ, ʥʝ ʚʳʜʝʣʷʪʴ ʠʟ ʥʠʭ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʥʳʭ ʦʧʝ-

ʨʘʮʠʡ, ʘ ʧʨʠʩʪʫʧʘʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʯʝʪʢʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʆʜʥʘʢʦ ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʜʝʡ-

ʩʪʚʠʝʤ ʚ ʫʧʨʘʞʥʝʥʠʠ çʇʦʜʲʸʤ ʧʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝ ʚ ʦʢʥʦ 4-ʛʦ ʵʪʘʞʘ ʫʯʝʙʥʦʡ ʙʘʰʥʠè ʷʚʣʷʝʪʩʷ çʚʝʨʪʠ-

ʢʘʣʴʥʳʡ ʧʦʜʲʸʤè. ʆʥ ʞʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʣʦʞʥʦʩʪʝʡ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʝʛʦ ʠʟʫʯʝʥʠʠ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʧʦʜʲʸʤʫ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʣʝʩʪ-

ʥʠʮʝ. ʇʨʦʚʝʜʝʥʥʳʡ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʘʚ-

ʪʦʨʦʚ (ɹʫʰʤʠʥ ɺ.ɸ., ʇʣʝʭʘʥʦʚ ɺ.ʀ., ʉʘʬʨʦʥʦʚ ɸ.ɺ. (1985), ʊʝʨʝʙʥʝʚ ɺ.ɺ., ɻʨʘʯʝʚ ɺ.ɸ., ʇʦʜʛʨʫʰʥʳʡ ɸ.ɺ., ʊʝ-

ʨʝʙʥʝʚ ɸ.ɺ. (2003), ʉʪʦʷʥʦʚʠʯ ʆ.ʕ. (2001)) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝ-

ʪʦʜʠʢʠ ʧʦ ʧʦʜʲʝʤʫ ʧʦ ʰʪʫʨʤʦʚʦʡ ʣʝʩʪʥʠʮʝ (ʃʐ) ʚ 4-ʡ ʵʪʘʞ (ʪʘʙʣ. 1, 2).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ: 

1. ʆʧʠʩʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʝʪʦʜʠʢʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʘʙʦʪʝ ʩ ʃʐ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ, ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ 
ɹʫʰʤʠʥʘ ɺ.ɸ. [1]. 

2. ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʧʦʞʘʨʥʦ-ʩʪʨʦʝʚʦʡ ʧʦʜʛʦʪʦʚʢʝ [3] ʠ ʫ ʊʝʨʝʙʥʝʚʘ ɺ.ɺ. [6] ʧʦʜʲʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʘʞʜʦʡ ʩʪʫʧʝʥʴʢʝ ʣʝʩʪʥʠʮʳ, ʥʦ ʜʦ ʧʦʩʘʜʢʠ ʚ ʦʢʥʦ ʚʪʦʨʦʛʦ ʵʪʘʞʘ ʙʝʛ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʚʪʦʨʦʡ 

ʩʪʫʧʝʥʴʢʠ ʣʝʩʪʥʠʮʳ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʥʘʯʠʥʘʝʪʩʷ ʙʝʛ ʧʦ ʣʝʩʪʥʠʮʝ ʚ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʤ ʩʧʦʨʪʝ [2]. ʅʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʢʠʧʠʨʦʚʢʘ ʩʧʦʨʪʩʤʝʥʘ ʠ ʧʦʞʘʨʥʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ɺʳʧʦʣʥʠʪʴ ʧʦ-

                                                 
47É ʂʘʟʘʥʮʝʚ ʉ. ɻ., ʐʘʣʷʚʠʥ ɼ. ʅ., 2019 
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ʩʪʘʥʦʚʢʫ ʥʦʛʠ ʥʘ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴʢʫ ʣʝʩʪʥʠʮʳ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʘ ʧʦʨʦʡ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʫʧʝʥʴʢʠ: ʜʣʷ ʥʦʛ ï ʚʪʦʨʘʷ, ʪʨʝʪʴʷ, ʯʝʪʚʝʨʪʘʷ, ʧʷʪʘʷ, 

ʰʝʩʪʘʷ, ʩʝʜʴʤʘʷ ʠ ʜʝʚʷʪʘʷ. ɺ ʦʢʦʥʯʘʥʠʠ ʙʝʛʘ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʧʝʨʝʩʢʦʢ ʯʝʨʝʟ ʩʪʫʧʝʥʴʢʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʘʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʚʠʞʝʥʠʷ. ɹʝʛ ʩʦ ʚʪʦʨʦʛʦ ʥʘ ʪʨʝʪʠʡ ʵʪʘʞ ʥʘʯʠʥʘʝʪʩʷ ʩ 4-ʡ ʩʪʫʧʝʥʴʢʠ. ɼʘʣʝʝ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʫʧʝʥʴʢʠ: ʜʣʷ ʥʦʛ ï ʧʷʪʘʷ, ʰʝʩʪʘʷ, ʩʝʜʴʤʘʷ ʠ ʜʝʚʷʪʘʷ. ɺ ʦʢʦʥʯʘʥʠʠ ʙʝʛʘ ʤʳ ʦʧʷʪʴ ʥʘʙʣʶʜʘʝʤ 

ʧʝʨʝʩʢʦʢ ʯʝʨʝʟ ʩʪʫʧʝʥʴʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʙʝʛʘ, ʤʦʞʥʦ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʝʨʝ-

ʩʢʦʢʠ ʯʝʨʝʟ ʩʪʫʧʝʥʴʢʫ ʧʨʠʚʝʜʫʪ ʢ ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʡ, ʯʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʝ. 
 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʩʪʘʥʦʚʢʝ ʥʦʛ ʧʨʠ ʧʦʜʲʝʤʝ ʧʦ ʃʐ ʥʘ 2-ʡ ʵʪʘʞ ʫʯʝʙʥʦʡ ʙʘʰʥʠ 
 

     

ɹʫʰʤʠʥ ɺ.ɸ. 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʇʉʇ 
ʊʝʨʝʙʥʝʚ ɺ.ɺ. ʉʪʦʷʥʦʚʠʯ ʆ.ʕ. 

ʇʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʡ ʩʧʦʨʪ 
 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʩʪʘʥʦʚʢʝ ʥʦʛ ʧʨʠ ʧʦʜʲʝʤʝ ʧʦ ʃʐ ʥʘ 3-ʡ ʵʪʘʞ ʫʯʝʙʥʦʡ ʙʘʰʥʠ 
 

     

ɹʫʰʤʠʥ ɺ.ɸ. 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʇʉʇ 
ʊʝʨʝʙʥʝʚ ɺ.ɺ. ʉʪʦʷʥʦʚʠʯ ʆ.ʕ. 

ʇʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʡ 

ʩʧʦʨʪ 

3. ɺ ʫʢʨʘʠʥʩʢʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ [5] ʜʦ ʧʦʩʘʜʢʠ ʚ ʦʢʥʦ ʚʪʦʨʦʛʦ ʊʘʙʣʠʮʘ 3. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ 
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ʵʪʘʞʘ ʙʝʛ ʧʦ ʣʝʩʪʥʠʮʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʪʫʧʝʥʴʢʫ, ʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʢʠ ʣʝʩʪʥʠʮʳ. ɺ ʥʘʯʘʣʝ ʙʝʛʘ ʩ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʢʠ ʣʝʩʪʥʠʮʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʫʧʝʥʴʢʠ: ʜʣʷ ʥʦʛ ï ʧʝʨʚʘʷ, ʪʨʝʪʴʷ, ʧʷʪʘʷ, 

ʩʝʜʴʤʘʷ, ʜʝʚʷʪʘʷ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʛ ʧʦ ʣʝʩʪʥʠʮʝ ʚ ʧʦ-

ʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʤ ʩʧʦʨʪʝ [2]. ɿʜʝʩʴ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʵʢʠʧʠʨʦʚʢʘ ʩʧʦʨʪʩʤʝʥʘ ʠ ʧʦʞʘʨʥʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ɺʳʧʦʣ-

ʥʠʪʴ ʧʦʩʪʘʥʦʚʢʫ ʥʦʛʠ ʯʝʨʝʟ ʩʪʫʧʝʥʴʢʫ ʣʝʩʪʥʠʮʳ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪ-

ʥʦʡ ʦʜʝʞʜʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʘ ʧʦʨʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ (ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ). ɹʝʛ ʩʦ ʚʪʦʨʦʛʦ ʥʘ 

ʪʨʝʪʠʡ ʵʪʘʞ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʣʝʚʦʡ ʥʦʛʠ ʥʘ 3-ʶ ʩʪʫʧʝʥʴʢʫ. 

ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʫʧʝʥʴʢʠ: ʜʣʷ ʥʦʛ ï ʧʷʪʘʷ, ʩʝʜʴʤʘʷ ʠ 

ʜʝʚʷʪʘʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʧʳʪʢʘ ʘʜʘʧʪʠʨʦ-

ʚʘʪʴ ʤʝʪʦʜʠʢʫ ʧʦʜʛʦʪʦʚʢʠ ʧʨʠʤʝʥʠʤʫʶ ʚ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʤ ʩʧʦʨʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦ-

ʜʠʢʠ ʥʝ ʦʪʚʝʯʘʶʪ ʪʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʦʞʘʨʥʳʤ 

ʩʥʘʨʷʞʝʥʥʳʤ ʚ ʙʦʝʚʫʶ ʦʜʝʞʜʫ ʧʦʞʘʨʥʦʛʦ, ʧʦʞʘʨʥʫʶ ʢʘʩʢʫ, ʩʘʧʦʛʠ ʠ 

ʪ.ʜ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʤʝʪʦʜʠʢʫ 

ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʤʦʛʣʘ ʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʞʘʨʥʦʛʦ 

ʧʨʠ ʩʜʘʯʝ ʟʘʯʝʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ, ʠʪʦʛʦʚʳʭ ʧʨʦʚʝʨʦʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʄʏʉ ʈʦʩʩʠʠ, ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʌʇʉ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʥʦʛ ʧʦ ʢʘʞʜʦʡ ʩʪʫʧʝʥʴʢʝ. 

ɼʦ ʧʦʩʘʜʢʠ ʚ ʦʢʥʦ ʚʪʦʨʦʛʦ ʵʪʘʞʘ ʙʝʛ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʢʠ 

ʣʝʩʪʥʠʮʳ. ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʪʫʧʝʥʴʢʠ ʜʦ ʜʝʚʷʪʦʡ ʩ ʧʦʩʪʘʥʦʚʢʦʡ 

ʧʨʘʚʦʡ ʥʦʛʠ ʥʘ 3-ʶ ʩʪʫʧʝʥʴʢʫ. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʠʤʝʝʪ 

ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ, ʩʠʣʦ-

ʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʥʩʪʠ-

ʪʫʮʠʠ ʪʝʣʘ, ʨʝʞʠʤʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ. ʅʝʦʙʭʦʜʠʤʳ ʙʠʦʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʝʛʘ ʧʦ ʰʪʫʨ-

ʤʦʚʦʡ ʣʝʩʪʥʠʮʝ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘ-

ʩʪʝʨʩʪʚʘ. 

 

ʧʦʩʪʘʥʦʚʢʠ ʥʦʛ ʧʨʠ ʧʦʜʲʝʤʝ  

ʧʦ ʃʐ ʥʘ 2-ʡ ʠ 3-ʡ ʵʪʘʞʠ  

ʫʯʝʙʥʦʡ ʙʘʰʥʠ ʧʦ ʢʘʞʜʦʡ  

ʩʪʫʧʝʥʴʢʝ 
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INCREASING DURABILITY OF DETAILS OF TRANSMISSIONS OF FIRE VEHICLES  

THROUGH THE APPLICATION OF HIGH -PERFORMANCE LUBRICANTS  

 

An important direction in the development of fire fighting equipment at present is to increase the level of its 

combat readiness and reliability. One of the most important elements of a fire engine is its transmission. The article 

presents the results of work on the creation of new, progressive lubricant compositions for gear oils, designed to in-

crease the reliability and reliability of transmission parts for fire engines. 

Keywords: transmission, reliability, durability. 

 

 

ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʥʘʧʨʠʤʝʨ ʧʦʞʘʨʥʳʭ ʘʚʪʦʮʠʩʪʝʨʥ, ʥʘ ʧʨʦʙʝʛʘʭ ʙʣʠʟʢʠʭ ʢ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʠʟʥʦʩ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʚ ʘʚ-

ʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ: ʫ 45% ʘʚʪʦʤʦʙʠʣʝʡ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʫ 43% ʘʚʪʦʤʦʙʠʣʝʡ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩʮʝʧʣʝʥʠʷ, ʫ 38% ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʜʝʬʝʢʪʳ ʢʘʨʜʘʥʥʦʡ ʧʝʨʝʜʘʯʠ, ʫ 52 % ï ʜʝʪʘʣʝʡ ʟʘʜʥʝʛʦ ʤʦʩʪʘ, ʫ 48% ï ʧʝʨʝʜʥʝʛʦ ʤʦʩʪʘ ʠ ʨʫʣʝʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʫ 29 % ʜʝʪʘʣʝʡ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʠ ʢʦʨʦʙʦʢ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʠʩ-

ʧʨʘʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʪ ʚʩʣʝʜʩʪʚʠʝ ʠʟʥʦʩʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ. ʇʦʵʪʦʤʫ 

ʦʙʱʘʷ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʦʜʠʪʩʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʦ-

ʩʪʦʡʢʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʥʘʜʝʞʥʦʩʪʴ ʫʟʣʦʚ, ʩʠʩʪʝʤ ʠ ʚʩʝʛʦ ʘʛʨʝʛʘʪʘ ʚ ʮʝʣʦʤ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʞʘʨʥʘʷ ʪʝʭʥʠʢʘ ʧʦʜʚʝʨʞʝʥʘ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʩʨʘʟʫ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. 

ʕʪʦ ʠ ʥʝʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʠ ʨʝʚʝʨʩ, ʠ ʚʠʙʨʘʮʠʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʘʙʨʘʟʠʚʥʳʭ ʯʘʩʪʠʮ ʚ 

ʟʦʥʫ ʢʦʥʪʘʢʪʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʟʚʘʥʥʦʝ ʢʘʢ ʧʝʨʝ-

ʤʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, - ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝ-

ʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ. 

ʅʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʠʟʥʦʩʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʟʣʘʭ 

ʪʨʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1]. ʀʥʦʛʜʘ ʥʘ ʧʨʘʢʪʠʢʝ ʤʳ ʤʦʞʝʤ ʚʩʪʨʝʪʠʪʴ ʪʘʢʫʶ ʢʘʨʪʠʥʫ, ʢʦʛʜʘ 

ʧʦʞʘʨʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʩʪʦʠʤʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʩʤʘʟʳʚʘʝʪʩʷ ʜʝʰʝʚʳʤʠ ʠ ʥʝ ʚʩʝʛʜʘ ʢʘʯʝ-

ʩʪʚʝʥʥʳʤʠ ʩʤʘʟʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ.  ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʦ ʧʨʠʯʠʥʝ ʠʟʥʦʩʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʤʘʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʩʫ-

ʱʝʩʪʚʝʥʝʥ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʣʦʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʩʘʜʢʠ ʜʣʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʤʘʩʝʣ, ʙʣʘʛʦ-

ʜʘʨʷ ʢʦʪʦʨʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʙʳ ʫʣʫʯʰʝʥʳ ʝʝ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʘʣʣʦʧʣʘʢʠʨʫʶʱʘʷ ʧʨʠʩʘʜʢʘ. ʇʨʠʩʘʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʝʘʨʘʪʳ ʤʝʜʠ ʠ ʦʣʦʚʘ ʥʘʩʳʱʝʥʥʳʭ ʠ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ʄʝʜʴ ʠ ʦʣʦʚʦ ʚ ʩʪʝ-

ʘʨʘʪʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʨʘʟʨʫʰʘʝʪʩʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʡ ʤʝʜʠ ʠ ʦʣʦʚʘ ʪʦʣʴʢʦ ʚ 

ʟʦʥʝ ʪʨʝʥʠʷ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʳʝ ʠ ʩʜʚʠʛʘʶʱʠʝ ʥʘʛʨʫʟʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʍʠʤʠʯʝʩʢʠ ʯʠ-

ʩʪʳʝ ʤʝʜʴ ʠ ʦʣʦʚʦ ʦʯʝʥʴ ʘʢʪʠʚʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʜʝʪʘʣʝʡ ʫʟʣʦʚ ʪʨʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʧʘʨʳ ʪʨʝʥʠʷ. 

  

                                                 
48É ʂʠʩʝʣʝʚ ɺ. ɺ., ɾʫʢʦʚ ʖ. ɸ., 2019 
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ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʠʩʘʜʢʘ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʘ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʩʣʘʭ, ʥʝ ʚʳʧʘʜʘʝʪ 

ʚ ʦʩʘʜʦʢ ʠ ʥʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʬʠʣʴʪʨʘʤʠ. ʕʬʬʝʢʪ ʙʝʟʳʟʥʦʩʥʦʩʪʠ ʚ ʫʟʣʘʭ ʪʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʚʚʦʜʫ ʚ 

ʟʦʥʫ ʪʨʝʥʠʷ ʤʘʩʝʣ ʩ ʧʨʠʩʘʜʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ɼʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʘʜʢʠ ʦʩʥʦʚʘʥʦ ʥʘ ʷʚʣʝʥʠʠ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʪʦʥʯʘʡʰʠʭ ʧʣʝʥʦʢ ʤʝʜʠ ʠ ʜʨʫʛʠʭ ʤʷʛʢʠʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦʙʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. ʀʟʙʠʨʘʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʧʨʠ ʪʨʝʥʠʠ (ʵʬʬʝʢʪ ʙʝʟʳʟʥʦʩʥʦʩʪʠ) 

ð ʷʚʣʝʥʠʝ, ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʠʟʥʘʰʠʚʘʥʠʶ: ʝʩʣʠ ʧʨʠ ʠʟʥʘʰʠʚʘʥʠʠ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʷ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩʚʦʜʷʪʩʷ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʧʨʦʮʝʩʩʳ ʧʨʠ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʥʦʩʷʪ 

ʩʦʟʠʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʥʠ ʥʝʦʙʨʘʪʠʤʳ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʤʩʷ ʧʨʦʮʝʩʩʘʤ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ. 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʧʣʝʥʢʘ ʤʷʛʢʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ ʟʘʧʦʣʥʷʝʪ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ ʠ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʬʘʢʪʠʯʝʩʢʫʶ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʧʫʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʘʚʣʝ-

ʥʠʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʜʝʪʘʣʝʡ. ʉʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʦʥʝ ʪʨʝʥʠʷ, 

ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʤʘʟʳʚʘʶ-

ʱʝʛʦ ʜʝʡʩʪʚʠʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʤʘʩʝʣ. ʇʨʦʯʥʦ ʩʮʝʧʣʝʥʥʘʷ ʩ ʪʨʫʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʝʪʘʣʝʡ ʪʨʘʥʩʤʠʩʩʠʡ 

ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʣʝʥʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʣʝʛʢʦ ʧʦʜʚʠʞʥʘ, ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʧʣʘʩʪʠʯʥʘ. ɽʝ ʩʪʨʫʢ-

ʪʫʨʘ  ʥʘʧʦʤʠʥʘʝʪ ʨʘʩʧʣʘʚ ʠ ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ. ʆʥʘ ʩʧʦʩʦʙʥʘʷ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʩʝʙʷ ʤʠʢʨʦʥʝʨʦʚ-

ʥʦʩʪʠ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʥʠʝ ʪʨʫʱʠʭʩʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʦʢʘʣʠʟʫʝʪʩʷ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʧʣʝʥʢʝ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʧʨʝʚʳʰʘʝʪ ʚʳʩʦʪʫ ʤʠʢʨʦʥʝʨʦʚ-

ʥʦʩʪʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʩʘʤʠʭ ʜʝʪʘʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʣʘ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʘʜʢʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʘ-

ʰʠʥʝ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʪʨʝʥʠʝ ʠ ʠʟʥʦʩ ʤʦʜʝʣʠ ʉʄʊ-1. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʭʝʤʝ çʜʠʩʢ ï 

ʯʘʩʪʠʯʥʳʡ ʚʢʣʘʜʳʰè, ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ 1:12. 

ɺʚʦʜʠʤʘʷ ʪʨʝʭ ʧʨʦʮʝʥʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʘʜʢʠ ʚ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʝ ʤʘʩʣʦ ʧʦʟʚʦʣʠʣʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩ. 1. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʨʠʩʫʥʢʝ, ʯʪʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʤʘʩʣʦ ʧʦʟʚʦʣʠʣʦ ʨʝʟʢʦ ʩʥʠʟʠʪʴ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʪʨʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʠʟʥʦʩ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʘʚʣʝʥʠʠ ʚ ʟʦʥʝ ʪʨʝʥʠʷ 6 ʄʇʘ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʪʨʝʥʠʷ ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ. ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ. ʂʨʦʤʝ ʵʪʦʛʦ ʫʚʝʣʠʯʠʣʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʧʘʨʝ. ʊʘʢ ʧʦʚʳ-

ʰʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 25 %. ɿʘ ʩʯʝʪ ʯʝʛʦ ʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʘʢʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ, ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ ʭʠʤʠʯʝ-

ʩʢʠ ʯʠʩʪʳʭ, ʧʦʩʪʦʷʥʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʩʣʦʝʚ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʠʤʝʥʥʦ ʤʝʜʠ ʠ ʦʣʦʚʘ. ʇʦʜʪʚʝʨ-

ʞʜʝʥʠʝ ʵʪʦʤʫ ʬʘʢʪʫ ʧʦʩʣʫʞʠʣʠ ʧʦʣʫʯʝʥʥʳʝ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

(ʨʠʩ. 2). ʕʣʝʢʪʨʦʥʦʛʨʘʤʤʳ ʙʳʣʠ ʩʥʷʪʳ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʕʄɺ 100ʃ ʚ ʨʝʞʠʤʝ ʤʠʢʨʦʜʠʬʨʘʢʮʠʠ 

(ʫʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ U=75ʢɺ). 

ʀʟʤʝʨʠʚ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʝʬʣʝʢʩʘʤʠ ʚ ʧʦʣʫʯʝʥʥʦʡ ʪʦʯʝʯʥʦʡ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤʝ, ʠʩʧʦʣʴʟʫʷ ʢʘʣʠʙʨʦ-

ʚʦʯʥʫʶ ʢʨʠʚʫʶ, ʦʧʨʝʜʝʣʠʣʠ ʤʝʞʧʣʦʩʢʦʩʪʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʪʘʙʣʠʮʘ). 

 

 
 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʦʪ ʜʘʚʣʝʥʠʷ  

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʤʘʩʣʘ ʠ ʪʦʛʦ ʞʝ ʤʘʩʣʘ,  

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʘʜʢʦʡ 

 

ʈʠʩ. 2. ʕʣʝʢʪʨʦʥʦʛʨʘʤʤʘ  

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

 

ʊʘʙʣʠʮʘ. ʊʦʯʝʯʥʘʷ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

 

ɺʝʱʝʩʪʚʦ Sn Sn Cu Cu Cu 

dʵʢʩʧ., ¡ 2.69 2.01 1.78 1.28 1.08 
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ʀʩʧʦʣʴʟʫʷ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʠ ʧʝʨʠʦʜʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʦʡ ʩʦʩʪʦʷʱʝʡ ʠʟ Cu (ʤʝʜʴ) ʠ Sn 

(ʦʣʦʚʦ). 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʠʩʘʜʢʘ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ 

ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʨʘʥʩʤʠʩʠʦʥʥʳʭ ʤʘʩʝʣ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺʳʷʚʣʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝʢʦʪʦʨʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʩʘʜʦʢ. ʅʝ ʧʦʩʣʝʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʧʨʠʩʘʜʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʤʦʪ-

ʨʝʥʥʦʡ ʩʤʘʟʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʪʨʘʥʩʤʠʩʩʠʡ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. 
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ʈʘʩʩʤʦʪʨʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʦʨʛʘʥʠ-
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ʥʦʛʦ ʚʠʜʘ ʩʚʷʟʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʡ ʛʘʨʥʠʟʦʥ, ʩʨʝʜ-

ʩʪʚʦ ʩʚʷʟʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʚʠʜ ʩʚʷʟʠ. 

 

M. A. Kolbashov, I. S. Bachikhin, A. S. Davidenko, M. G. Ariev  

 

CURRENT STATE OF COMMUNICATION IN FIRE -RESCUE GARRISONS 

 

Organizational and technical issues relating to changes in the regulatory framework for communications in 

fire-rescue garrisons are considered. The features of providing each functional type of communication are noted. 

Keywords: organizational and technical measure, fire and rescue garrison, means of communication, function-

al type of communication. 

 

 

ʈʘʜʠʦʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʄʏʉ ʈʦʩʩʠʠ ʚ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʈʘʜʠʦʩʚʷʟʴ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʜʦʩʪʦʠʥʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʘʤʠ, ʥʘʭʦʜʷ-

ʱʠʤʠʩʷ ʚ ʜʚʠʞʝʥʠʠ ʥʘ ʩʫʰʝ, ʚ ʚʦʟʜʫʭʝ ʠ ʥʘ ʚʦʜʝ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʘʤʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʥʝʠʟʚʝʩʪʥʦ, ʘ ʪʘʢʞʝ ʢ ʢʦʪʦʨʳʤ ʟʘʪʨʫʜʥʝʥ ʠʣʠ ʥʝʚʦʟʤʦʞʝʥ ʜʦʩʪʫʧ, ʢ ʧʨʠʤʝʨʫ, ʯʝʨʝʟ ʥʝʧʨʦʭʦʜʠʤʳʝ, ʪʨʫʜ-

ʥʦʜʦʩʪʫʧʥʳʝ ʠ ʟʘʨʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʞʝ ʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʨʘʜʠʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʈʘʜʠʦʩʚʷʟʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʦʨʜʠʥʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʏʉ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʣʶʜʝʡ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠ-
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ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʉʣʫʞʝʙʥʳʡ ʨʘʜʠʦʦʙʤʝʥ ʚʝʜʝʪʩʷ ʧʦ ʚʦʧʨʦʩʘʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʜʠʦʩʚʷʟʠ, ʩʤʝʥʳ ʚʠʜʘ ʨʘʙʦʪʳ, ʟʘʤʝʥʳ ʯʘ-

ʩʪʦʪ, ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʜʠʦʛʨʘʤʤ, ʨʝʛʫʣʠʨʦʚʢʠ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʦ ʜʨʫʛʠʤ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʘʙʣʠʮ ʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʝʰʝʥʥʳʭ ʢʦʜʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʚ ʨʘʤʢʘʭ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣ ʈʉʏʉ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʩʣʫʞʝʙʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʧʝʨʝʜʘʯʘ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʦʤʝ ʢʦʜʦʚʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʠ ʚʳʨʘʞʝʥʠʡ ʠʟ ʩʣʫʞʝʙʥʳʭ ʨʘʜʠʦʢʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʝʜʝʥʠʝ ʯʘʩʪʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʘʤʠ 

ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ. ʉʣʫʞʝʙʥʳʡ ʨʘʜʠʦʦʙʤʝʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ ʢʨʘʪʢʠʤ ʠ ʚʝʩʪʠʩʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʨʘʜʠʦʩʚʷʟʠ ʄʏʉ ʈʦʩʩʠʠ [4]. 

ʆʧʝʨʘʪʠʚʥʳʡ ʨʘʜʠʦʦʙʤʝʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ (ʧʨʠʝʤʝ) ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʚʝ-

ʜʝʥʠʠ ʘʙʦʥʝʥʪʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʠ ʪʝʣʝʛʨʘʬʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʧʦ ʨʘʜʠʦ, ʢʦʪʦʨʳʝ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʛʫʪ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴʩʷ, ʠʣʠ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

ɿʥʘʯʠʤʦʩʪʴ ʵʪʦʡ ʪʝʤʳ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʠ-

ʜʦʚ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʛʘʨʥʠʟʦʥʦʚ (ʜʘʣʝʝ ï ʇʉɻ) ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʄʏʉ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʙʳ ʩʚʷʟʠ.  

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʧʨʠʢʘʟʘʤ ʄʏʉ ʈʦʩʩʠʠ [3,4] ʠ ʜʦʢʫʤʝʥʪʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ [2] ʠʤʝʶʪʩʷ ʨʘʟ-

ʜʝʣʳ ʠ ʩʪʘʪʴʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʚʠʜʘ, ʘ ʠʤʝʥʥʦ ʩʚʷʟʠ ʥʘ ʧʦʞʘʨʝ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʷʟʠ ʠʟʚʝʱʝʥʠʷ, 

ʦʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʚʷʟʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʧʨʠʢʘʟʘʤʠ ʥʝ ʧʦʜʪʚʝʨ-

ʞʜʝʥʦ.  

ʉʚʷʟʴ ʠʟʚʝʱʝʥʠʷ ï ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʝʨʚʠʯʥʦʤʫ ʧʨʠʝʤʫ ʜʠʩ-

ʧʝʪʯʝʨʦʤ ʇʉɻ ʩʦʦʙʱʝʥʠʡ ʠʣʠ ʠʟʚʝʱʝʥʠʡ ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʞʘʨʘʭ ʠ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʣʷ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʇʉɻ.  

ʆʪʤʝʪʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʠʟʚʝʱʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝ-

ʥʠʷʤʠ, ʚʥʝʩʝʥʥʳʤʠ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 20 ʜʝʢʘʙʨʷ 1994 ʛʦʜʘ ˉ 69-ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʜʣʷ 

ʧʨʠʝʤʘ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʞʘʨʘʭ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʜʠʥʳʡ ʥʦʤʝʨ ʚʳʟʦʚʘ ʵʢʩʪʨʝʥʥʳʭ ʦʧʝ-

ʨʘʪʠʚʥʳʭ ʩʣʫʞʙ ç112è ʠ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʧʨʠʝʤʘ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʞʘʨʘʭ ʠ ʏʉ, ʥʘʟʥʘʯʘʝʤʳʡ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ [1]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʈʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʦʡ ʠ ʧʣʘʥʦʤ ʥʫʤʝʨʘʮʠʠ [5] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʫʧʘ ʘʙʦʥʝʥ-

ʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʘʤʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʠ ʫʩʣʫʛʘʤʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʢ ʵʢʩʪʨʝʥʥʳʤ 

ʦʧʝʨʘʪʠʚʥʳʤ ʩʣʫʞʙʘʤ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʜʠʥʳʡ ʥʦʤʝʨ ç112è, ʘ ʥʦ-

ʤʝʨʦʤ  ʜʦʩʪʫʧʘ ʢ ʵʢʩʪʨʝʥʥʦʡ ʩʣʫʞʙʝ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʷʚʣʷʝʪʩʷ 

ç101è [5]. 

ʇʝʨʝʭʦʜ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʨʝʭʟʥʘʯʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʤʝʨʦʚ ʚʳʟʦʚʘ ʵʢʩʪʨʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʩʣʫʞʙ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʜʝʞʫʨʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʣʫʞʙʳ (ʜʘʣʝʝ ï 

ɼɼʉ) ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʠʝʤ ʚʳʟʦʚʦʚ (ʩʦʦʙʱʝʥʠʡ) ʦ ʧʦʞʘʨʘʭ ʠ ʧʦ ʧʨʝʞʥʝʤʫ ʥʦʤʝʨʫ 

ç01è ʠ ʧʦ ʥʦʚʦʤʫ ç101è.  ʄʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʣʴʪʦʚ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʧʨʠ ʵʪʦʤ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. ʇʫʥʢʪʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʢʩʪʨʝʥʥʳʭ ʚʳʟʦʚʦʚ ʧʦ ʥʦʤʝʨʫ ç101è ʷʚʣʷʶʪʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʮʝʥʪʨʝ 

ʩʫʙʲʝʢʪʘ ʈʌ - ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʥʢʪ ʧʦʞʘʨʥʦʡ ʩʚʷʟʠ (ʎʇʇʉ), ʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ï ʧʫʥʢʪʳ ʩʚʷʟʠ ʧʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʯʘʩʪʝʡ (ʇʉʏ), ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʩʚʷʟʠ ʠʟʚʝʱʝʥʠʷ.  

ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ -112 ʚ ʩʫʙʲʝʢʪʘʭ ʈʌ [7] ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ 

ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ-112 ʦʙʝʩʧʝʯʠʪ ʩʥʠʞʝʥʠʝ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʞʘʨʘʭ, ʏʉ, ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ɼɼʉ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʦʜʥʘʢʦ ʨʘʩʰʠʨʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ɽɼɼʉ ʛʦʨʦʜʘ, ʛʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ-

ʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʳʟʦʚʦʚ ʧʦ ʥʦʤʝʨʫ ç112è.  ɺ ʩʣʫʯʘʝ ʧʨʠʝʤʘ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʞʘʨʝ ʠ ʏʉ ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ-

112, ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʚʳʟʦʚʘ ʠʟ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʘ ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʥʢʪ ʧʦʞʘʨʥʦʡ ʩʚʷʟʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʧʦ ʧʨʷʤʦʡ (ʚʳʜʝʣʝʥʥʦʡ) ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʠ (ʠʣʠ) ʧʦ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʬʠ-

ʮʠʨʦʚʘʥʥʦʡ ʢʘʨʪʦʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ,  ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʠʧʦʚʳʤ ʨʝʛʣʘʤʝʥʪʦʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʞʫʨʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʣʫʞʙ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʟʦʚʘ ʵʢʩʪʨʝʥʥʳʭ 

ʦʧʝʨʘʪʠʚʥʳʭ ʩʣʫʞʙ [7]. ɺʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʜʘʣʝʝ ï ʉʇʆ) ʩʠʩʪʝʤʳ-112 ʚ ɼɼʉ 

ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʉɻ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʉʇʆ ʧʦʪʨʝʙʫʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɸʈʄ ʜʠʩ-

ʧʝʪʯʝʨʦʚ. 

ʆʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʩʚʷʟʴ - ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ: ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʩʳʣʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ; ʩʚʷʟʠ ʩ ʧʦʞʘʨʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ, 

ʩʣʝʜʫʶʱʠʤʠ ʢ ʤʝʩʪʫ ʚʳʟʦʚʘ; ʩʚʷʟʠ ʩʦ ʩʣʫʞʙʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʦ ʭʦʜʝ 

ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ.  

ɼʦ 2013 ʛʦʜʘ ʚ ʇʉɻ ʜʣʷ ʩʚʷʟʠ ʎʇʇʉ ʩ ʇʉʏ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʝʪʴ ʧʨʷʤʳʭ (ʥʝʢʦʤʤʫʪʠʨʫʝʤʳʭ) ʪʝʣʝʬʦʥ-

ʥʳʭ ʣʠʥʠʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʅʘʩʪʘʚʣʝʥʠʷ ʧʦ ʩʣʫʞʙʝ ʩʚʷʟʠ ɻʇʉ 

ʄɺɼ ʈʦʩʩʠʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʝʜʠʥʝʥʠʶ ʧʫʥʢʪʦʚ ʩʚʷʟʠ ʇʉɻ ʩ ʎʇʇʉ ʥʝʢʦʤ-

ʤʫʪʠʨʫʝʤʳʤʠ ʧʨʦʚʦʜʥʳʤʠ ʣʠʥʠʷʤʠ ʚ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʜʚʫʭʧʨʦʚʦʜʥʳʝ 
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ʪʝʣʝʬʦʥʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʷʤʳʭ ʣʠʥʠʡ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʩʚʷʟʠ ʛʘʨʥʠʟʦʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʜʢʦ, ʠʭ ʧʨʝʝʤʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ. ɿʘʪʨʘʪʳ ʥʘ ʘʨʝʥʜʫ ʚʳʜʝʣʝʥʥʳʭ ʣʠʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʤʫʪʠʨʫʝʤʳʭ 

ʣʠʥʠʡ ʫʢʦʨʦʯʝʥʥʦʡ ʟʥʘʯʥʦʩʪʠ ʠ ʨʘʜʠʦʩʝʪʝʡ ʥʘ ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʯʘʩʪʦʪʘʭ.  ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʳʭ ʢʘ-

ʥʘʣʦʚ ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʚʷʟʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʝʪʠ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʩʝʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ IP-ʪʝʣʝʬʦʥʠʠ, ʘ ʚ ʢʨʫʧʥʳʭ ʇʉɻ ï ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʝʪʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʎʇʇʉ (ʇʉʏ) ʩ ʧʦʞʘʨʥʳʤʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘ-

ʮʠʦʥʘʨʥʳʝ ʋʂɺ ʨʘʜʠʦʩʪʘʥʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʋʂɺ ʨʘʜʠʦʩʚʷʟʠ ʄʏʉ ʈʦʩʩʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ ʥʦʚʳʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ (400 - 470 ʄɻʮ). ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʦʧʨʦʮʝʥʪʥʦʡ. ɼʦ ʩʠʭ ʧʦʨ ʧʨʠʤʝʥʷʶʪʩʷ ʘʥʘʣʦʛʦʚʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʤʝʞʜʫ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʧʫʥʢʪʘʤʠ ʩʚʷʟʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʭ ʨʘ-

ʜʠʦʩʪʘʥʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʦʚʳʤʠ, ʥʝ ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʄʏʉ ʈʦʩʩʠʠ ʥʘʯʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʘʥʘʣʦʛʦ-

ʚʳʭ ʢ ʮʠʬʨʦʚʳʤ ʨʝʞʠʤʘʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʋʂɺ ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ 

DMR. ʈʝʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʪʳ ʩʪʘʥʜʘʨʪʘ DMR, ʩʧʦʩʦʙʥʳʝ ʧʨʠʥʠʤʘʪʴ ʘʥʘʣʦʛʦʚʳʝ ʠʣʠ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘ-

ʣʳ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʧʝʨʝʜʘʯʫ ʢʘʢ ʚ ʘʥʘʣʦʛʦʚʦʤ, ʪʘʢ ʠ ʚ ʮʠʬʨʦʚʦʤ ʨʝʞʠʤʝ. ʉʚʷʟʴ ʎʇʇʉ ʩ ʜʨʫʛʠʤʠ ʵʢʩ-

ʪʨʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʟʥʘʯʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʤʝʨʦʚ ʵʪʠʭ ʩʣʫʞʙ.  ʉ ʠʥʳ-

ʤʠ ʩʣʫʞʙʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʦʙʤʝʥ ʧʦ ʢʦʤʤʫʪʠʨʫʝʤʳʤ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ ʛʦʨʦʜʩʢʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ʉʠʩʪʝʤʘ-112 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦ-

ʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʩʣʫʞʙ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʘʨʪʦʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʘ 

ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ. 

ʆʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪ: ʪʝʣʝʬʦʥʥʫʶ ʧʨʦʚʦʜʥʫʶ ʠ ʨʘʜʠʦʩʚʷʟʴ ʎʇʇʉ ʩ ʧʫʥʢʪʘ-

ʤʠ ʩʚʷʟʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʇʉɻ; ʨʘʜʠʦʩʚʷʟʴ ʎʇʇʉ (ʇʉʏ) ʩ ʧʦʞʘʨʥʳʤʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʥʘʭʦʜʷ-

ʱʠʤʠʩʷ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ; ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ɽɼɼʉ, ʜʝʞʫʨʥʦ ʜʠʩʧʝʪʯʝʨʩʢʠʤʠ ʩʣʫʞʙʘʤʠ 

ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʠ ʠʥʳʭ ʩʣʫʞʙ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ; ʧʝʨʝʜʘʯʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ ʇʉɻ ʧʦ ʩʝʪʷʤ ʩʦʪʦʚʦʡ ʠ ʪʨʘʥʢʠʛʦʚʦʡ ʩʚʷʟʠ. 

ʉʚʷʟʴ ʥʘ ʧʦʞʘʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʩʚʷʟʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʘ (ʏʉ). ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʩʚʷʟʠ ʨʘʩ-

ʢʨʳʪʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ [4, 8]. ʆʙʷʟʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʫʩʪʘʥʦʚʣʝʥʳ ɹʦʝʚʳʤ ʫʩʪʘʚʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʨʷʜʦʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ [3]. ʇʦʷʩʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʚʷʟʠ ʥʘ ʧʦʞʘʨʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʩʚʷʟʠ ʚ ʄʏʉ ʈʦʩʩʠʠ [6].  

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʦʞʘʨʥʳʭ ʘʚʪʦ-

ʤʦʙʠʣʝʡ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ [6], ʩʚʝʜʝʥʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʥʷʪʳʭ ʥʘ ʩʥʘʙʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʄʏʉ ʈʦʩʩʠʠ ʨʘ-

ʜʠʦʩʪʘʥʮʠʡ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʥʘ ʧʦʞʘʨʝ. 

ʉʚʷʟʴ ʥʘ ʧʦʞʘʨʝ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʧʝʨʝʜʘʯʫ ʨʘʩʧʦʨʷʞʝʥʠʡ ʈʊʇ ʠ ʧʨʠʝʤ ʜʦʢʣʘ-

ʜʦʚ ʦʙ ʠʭ ʠʩʧʦʣʥʝʥʠʠ ʧʦʜʯʠʥʝʥʥʳʤʠ (ʩʚʷʟʴ ʫʧʨʘʚʣʝʥʠʷ); ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʙʦʝʚʳʭ ʜʝʡ-

ʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʘ (ʩʚʷʟʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ); ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʤʝʩʪʘ ʧʦʞʘʨʘ ʥʘ ʇʉʏ ʠ ʨʫʢʦʚʦʜʩʪʚʫ 

ʇʉɻ (ʩʚʷʟʴ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʷʟʠ ʥʘ ʧʦʞʘʨʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʚ ʨʘʟʜʝʣʝ çʇʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʨʘʜʠʦʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ʌʝʜʝʨʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳè, ʧʨʝʜʣʦʞʝʥʥʦʤ ʋʧʨʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʄʏʉ ʈʦʩ-

ʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʨʘʜʠʦʩʚʷʟʠ ʄʏʉ ʈʦʩʩʠʠ [4]. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʩʚʷʟʴ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ, ʢʘʜʨʦʚʫʶ, ʬʠʥʘʥʩʦʚʫʶ, ʪʳʣʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʩʚʷʟʘʥʥʫʶ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʙʦʝʚʦʡ ʟʘʜʘʯʠ.  

ɼʣʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʯʝ-

ʩʢʠʝ ʪʝʣʝʬʦʥʥʳʝ ʩʪʘʮʠʠ ʩ ʚʳʭʦʜʦʤ ʚ ʛʦʨʦʜʩʢʠʝ ʠ ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʨʘʜʠʦʪʝʣʝ-

ʬʦʥʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ.  ʇʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛʘʤʠ ʦʧʝʨʘʪʦʨʦʚ ʩʝʪʝʡ ʩʚʷʟʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʘʢʪʘʤʠ ʄʏʉ ʈʦʩʩʠʠ [9]. ʉʦʚʨʝʤʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʪʝ-

ʣʝʬʦʥʥʦʡ ʩʝʪʠ ʩʚʷʟʠ, ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʀʥʪʨʘʥʝʪè, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. ɼʣʷ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦ-

ʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩʦʟʜʘʶʪʩʷ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʇʉɻ. ɺ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʥʝ ʚ ʫʱʝʨʙ ʚʳʧʦʣʥʝʥʠʶ ʦʩʥʦʚʥʦʡ 

ʙʦʝʚʦʡ ʟʘʜʘʯʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʠʜʦʚ ʩʚʷʟʠ, ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷ-

ʟʠ ʚ ʇʉɻ. 

  



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________ 

 

152 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ 

ʉʈɽɼʉʊɺ ʄʆʅʀʊʆʈʀʅɻɸ ʇʈʀʈʆɼʅʓʍ ɿɸʊʗɾʅʓʍ ʇʆɾɸʈʆɺ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʙʦʪʝ ʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʟʘʪʷʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ 

ʦʮʝʥʢʝ ʧʨʝʜʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʢʨʝʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʝʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʟʘʪʷʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʘʭ. ʇʨʝʜʣʦʞʝʥʳ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʮʝʥʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳ-

ʯʠʩʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠʥʷʪʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʟʘ-

ʪʷʞʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ. 

 

A. V. Kuznetsov 

 

A MATHEMATICAL MODEL FOR PREDICTING THE PARAMETERS  

OF THE RECOVERY MEANS OF MONITORING OF NATURAL AND PROLONGED FIRES  

 

The aim of the work is to obtain analytical dependencies for describing the probability of the state of the moni-

toring system at work and when recovering to solve a complex of planning tasks and organizing monitoring of wild-

fires. The paper considers a probabilistic approach to assessing the quality of monitoring protracted wildfires and emer-

gency situations. Analytical dependencies have been developed for estimating the limiting probabilities of the state of a 

discrete monitoring system for solving a complex of tasks of its planning and organization during protracted wildfires. 

Procedures are proposed for solving practical problems of assessing the required number of monitoring tools for its 

qualitative implementation and calculating numerical characteristics that determine the quality of a system of monitor-

ing natural fires. 

Keywords: planning and organization of monitoring, adoption of organizational decisions, protracted natural 

fires. 
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ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʬʫʥʢʮʠʷʤ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ [7,8,14]. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʪʷʞʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʦʜʥʠʭ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʦʛʜʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʪʨʦʣʷ ʧʦʞʘʨʘ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʱʘʶʪ ʥʘ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ [10]. ɺ ʵʪʦʡ ʩʚʷ-

ʟʠ ʚʦʟʥʠʢʘʶʪ ʜʚʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʦʩʪʦʷʱʠʝ ʚ ʩʣʝʜʫʶʱʝʤ: ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʩ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʟʘʜʘʥʥʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʚ ʮʝʣʦʤ. ɺ ʨʘʙʦʪʘʭ [2ï5, 11] ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʦ ʝʩʪʴ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʯʠʩʣʘ ʦʪʢʘʟʦʚ ʩʨʝʜʩʪʚ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʝʢʪʨ ʩʧʦʩʦʙʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʨʘʟʥʦʦʙʨʘʟʝʥ [9, 12, 13] ʠ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ, ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʷʤ 

ʂʦʣʤʦʛʦʨʦʚʘ, ʕʨʣʘʥʛʘ ʠ ɻʘʫʩʩʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ï ʩʠʩʪʝʤʘ ʦʪʢʘʟʦʚ ʙʝʟ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʩʨʝʜʩʪʚʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʦ-

ʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʟʜʫʭʝ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ʆʜʥʘʢʦ ʩʧʝʮʠʬʠʢʘ ʟʘʪʷʞʥʳʭ ʧʦʞʘ-

ʨʦʚ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʜʠʩʢʨʝʪʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. ɺʝʨʙʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʜʚʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ: 1 ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ; 2 ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʦʩʪʦʷ-

ʥʠʝ ʧʨʠʚʝʜʝʥʠʷ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʙʦʪʝ ʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ. 

 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ʇʫʩʪʴ ʚʨʝʤʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʦ ʝʩʪʴ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʊʨ (ʤʠʥ), ʪʦʛʜʘ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʊʚ (ʤʠʥ), ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʙʦʪʝ ʠ ʧʨʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʙʦʪʝ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʘʥʘʣʦʛʠʯʥʳʭ ʫʨʘʚʥʝʥʠʷʤ ʕʨʣʘʥʛʘ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ:  
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ʛʜʝ ʊʨ ï ʚʨʝʤʷ ʨʘʙʦʪʳ, ʪʦ ʝʩʪʴ, ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʩʨʝʜʩʪʚʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʟʜʫʭʝ; ʊʚ ï ʚʨʝʤʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ: ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʩʨʝʜʩʪʚʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʝʤʣʝ; k ï ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʟʜʫʭʝ; Pk ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʧʨʠ ʢʦʪʦʨʦʤ k ʠʟ m ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʭʦʜʠʪ-

ʩʷ ʚ ʚʦʟʜʫʭʝ. 

ɼʦʧʫʱʝʥʠʷʤʠ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʩʝʭ 

ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʪʫʘʮʠʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʕʨʣʘʥʛʘ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1) ʚ ʝʝ ʧʨʝʜʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʚʥʳ 0, ʪ.ʝ. 
()

0,
kdP T

dT
=  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-
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ʥʠʝʤ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ Ŭ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʢ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ 

ʚ

ʨ

ʊ

ʊ
=a , ʪʦʛʜʘ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (1) ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ:  
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ʀʩʧʦʣʴʟʫʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜ ʂʨʘʤʝʨʘ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʡ: 

 

D

D
= k

kP , 
k

k a=D , 

0

,
m

k

k=

D= Dä                                            (3) 

 

ʛʜʝ kD  - ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʠʩʢʫ ʧʨʝʜʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʩʦʩʪʦʷʥʠʷ k, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʝʛʦʩʷ ʥʘʭʦʞʜʝʥʠʝʤ ʚ ʚʦʟʜʫʭʝ k ʠʟ m ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʪʷʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʦʙʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (3), ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʯʠʩʣʦ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ m ʠ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2).  

ʇʨʠ ʨʝʰʝʥʠʠ ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʞʘʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦ-

ʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʢʨʫʧʥʳʭ ʠ ʟʘʪʷʞʥʳʭ ʧʦʞʘ-

ʨʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʛʨʫʧʧʘ ʤʦʙʠʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʠʪ ʠʟ 2ï3 ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ [1, 

15]. ɺ ʦʙʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʫʯʘʝʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʦʜʠʪ ʨʘʙʦʪʳ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʫʯʘʩʪʢʝ ʚʝʜʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʟʘʪʷʞʥʳʭ 

ʧʦʞʘʨʦʚ. ʊʦʛʜʘ ʘʥʘʣʠʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʝʤ ʧʨʝʜʝʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʚʝʜʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʧʦʞʘʨʘʤʠ. ɼʣʷ ʵʪʦʛʦ, ʠʩ-

ʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʕʨʣʘʥʛʘ (1) ʩʦʦʪʥʦʰʝʥʠʷ ʂʨʘʤʝʨʘ (3) ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʛʨʫʧʧ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. ʈʘʩʯʝʪ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

 

ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ 

ʤʦʥʠʪʦʨʠʥʛʘ 
m=1 m=2 m=3 

ʆʧʨʝʜʝʣʠʪʝʣʠ ʤʘʪʨʠʮ 
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2
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ʀʩʢʦʤʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ 
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ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ 

ʤʦʥʠʪʦʨʠʥʛʘ 
m=1 m=2 m=3 

ʉʦʩʪʦʷʥʠʝ 1 
a
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+
=

1
1P  

21
1 aa

a

++
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a

+++
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ʉʦʩʪʦʷʥʠʝ 2 ï 
2

2

2
1 aa

a

++
=P  

32

2

2
1 aaa

a

+++
=P  

ʉʦʩʪʦʷʥʠʝ 3 ï ï 
32

3

3
1 aaa

a

+++
=P  

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʩʪʨʦʠʤ ʥʦʤʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦ ʟʥʘʯʝʥʠ-

ʷʤ a ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʩʝ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʝʤʣʝ, ʪʦ ʝʩʪʴ P0 ʠ k=0, ʪ.ʝ. ʚ ʚʦʟʜʫʭʝ ʥʘʭʦʜʠʪʩʷ 0 ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʝʣʴʥʫʶ ʚʝʨʦ-

ʷʪʥʦʩʪʴ Q = 1 ï P0, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʛʜʘ ʚ ʚʦʟʜʫʭʝ ʥʘʭʦʜʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʦ 

ʩʨʝʜʩʪʚʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟ ʠʤʝʶʱʠʭʩʷ m. ɼʘʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʪʷʞʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʨʫ-

ʛʠʝ ʧʨʝʜʝʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʡ (3) ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʨʘʩʯʸʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ ʥʦʤʦʛʨʘʤʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʪʷʞʥʳʭ ʧʦʞʘʨʦʚ, ʚʢʣʶʯʘʷ ʟʘʜʘʯʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

  
ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ. ʅʦʤʦʛʨʘʤʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʞʘʨʦʚ 

 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʤʦʙʠʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʦʩʥʦʚʘʥʠʝ ʨʝ-

ʟʝʨʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ï ʩʠ-

ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʕʨʣʘʥʛʘ ï ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʘʭ [2ï5], ʩ ʜʦʧʫʱʝʥʠʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʦʙʠʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʟʘ-

ʪʷʞʥʦʤ ʧʦʞʘʨʝ ʠʥʪʝʨʚʘʣʘʤʠ ʚʨʝʤʝʥʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 2 ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʯʘʩʦʚ, ʩ ʫʯʝʪʦʤ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʮʝʥʢʠ ʧʨʝʜʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦ-

ʷʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʢʨʝʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 

ʟʘʪʷʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʘʭ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝ-

ʩʪʚʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ. 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʪʷʞʥʳʭ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʷʪ ʧʨʠʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ 

ʧʦʵʪʦʤʫ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʜʝʣʠ ʩʪʨʦʷʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʩʠʪʫʘʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ, ʪʦ ʝʩʪʴ, ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʞʘʨʦʚ ʚ ʟʘʢʨʳʪʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʣʦʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʦʨʠʛʠʥʘʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʧʦʞʘʨʦʚ ʟʜʘʥʠʡ çʙʦʣʴʰʠʭ ʦʙʲʝ-

ʤʦʚè ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʧʨʠʙʦʨʥʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʠʤʝʶ-

ʱʠʭ ʩʭʦʞʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
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ʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ : ʤʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.ïʧʨʘʢʪ. ʢʦʥʬ. ð ʏʝʙʦʢʩʘʨʳ: ʎʅʉ çʀʥʪʝʨʘʢʪʠʚ ʧʣʶʩè, 2017. 
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A MULTIFUNCTIONAL COLLAPSIBLE  TRAINING COMPLEX AS A WAY TO INCREASE  

THE PHYSICAL AND PSYCHOLOGICAL PREPARATION OF STUDENTS AT HIGHER EDUCATIONAL 

INSTITUTIONS OF THE MINISTRY OF EMERGENCIES OF RUSSIA AND FIREFIGHTERS TRAINING  

 

This article describes the positive aspects of training on the simulator, developed on the basis of the FGBOU 

VO Ivanovo Fire and Rescue Academy of the State Fire Service of the Emergencies Ministry of Russia, ʘs well as a fire 

simulator, as a way to achieve the required level of physical fitness among cadets of the FGBOU VO Ivanovo Fire and 

Rescue Academy of the State Fire Service of the Emergencies Ministry of Russia and to increase the level of profes-

sional training of firefighters.  

Keywords: physical training, physical qualities, simulator, EMERCOM of Russia. 

 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʫʢʦʚʦʜʷʱʝʛʦ ʠ ʨʷʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʯ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʨʝʥʘʞʝʨʦʚ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʨʝʥʘʞʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʥʳʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠ-

ʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ. ʅʦʚʦʚʚʝʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. 

 ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʙʷ-

ʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʝ-

ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʳʝ ʫʧʨʘʞʥʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ, ʩʦʪʨʫʜʥʠʢʠ ʄʏʉ ʈʦʩʩʠʠ ʟʘʜʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚr ʩʦʢʦʤ ʫʨʦʚʥʝ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʮʝʣʴ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʨʝʰʝʥʠʷ ʦʙʱʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʜʘʯʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝ-

ʜʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʠ ʧʦʜʜʝʨʞʢʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʛʘʨʤʦʥʠʯʥʦ-ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʥʝʤʘʣʦʚʘʞʥʦ ʜʫʭʦʚʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʘ 

ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʠʶ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʣʦʚʢʦʩʪʠ, ʩʠʣʳ ʠ ʙʳʩʪʨʦʪʳ.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʩʧʝʮʠʬʠʯʥʘ, ʧʦʵʪʦʤʫ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʵʪʦ, ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʳʤ. ʌʦʨʤʠ-

ʨʫʶʪʩʷ ʦʥʠ ʠʟ ʫʩʣʦʚʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʘʟʙʦʨʥʳʡ ʪʨʝʥʘʞʝʨʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʦ-

ʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʩʰʠʭ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʠ ʪʨʝʥʠʨʦʚʦʢ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʥʦʚʠʯʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯ-

ʥʳʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ.  

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʪʨʝʥʘʞʝʨʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʳ ʢʘʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ. ɺʝʜʴ ʦʩʥʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʘʤʠʭ 

ʧʦʞʘʨʥʳʭ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʥʝ ʛʦʚʦʨʷ ʦ ʚʩʝʡ ʝʝ ʚʘʞʥʦʩʪʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʠ ʣʠʢʚʠʜʘʮʠʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʘ 

                                                 
51É ʂʫʣʘʛʠʥ ɸ. ɺ., ʉʦʨʦʢʠʥ ɸ. ɸ., ʉʦʢʦʣʦʚ ɻ. ʇ., ʏʠʩʪʦʚ ʇ. ɺ., 2019 



ʇʆɾɸʈʅɸʗ ʀ ɸɺɸʈʀʁʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

________________________________________________________________________________ 

 

158 

 

ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʢ ʜʝʡʩʪʚʠ-

ʷʤ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫ ʥʠʭ ʤʦʨʘʣʴʥʳʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʘ-

ʯʝʩʪʚ. ʅʝʣʴʟʷ ʫʧʦʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʧʨʠʜʝʪ ʩ ʦʧʳʪʦʤ ʠ ʧʘʩʩʠʚʥʦ ʞʜʘʪʴ, ʢʦʛʜʘ ʩʬʦʨʤʠʨʫʝʪʩʷ ʣʠʯʥʦʩʪʴ ʧʦʞʘʨʥʦ-

ʛʦ. ʅʫʞʥʦ ʩ ʧʝʨʚʳʭ ʞʝ ʜʥʝʡ ʟʘʯʠʩʣʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʥʘ ʩʣʫʞʙʫ ʣʠʙʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝ-

ʥʠʝ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʝʛʦ ʪʘʢʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʦʚʘʣʠ ʙʳ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʦʧʘʩʥʳʤ ʜʣʷ ʞʠʟʥʠ.  

ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʪʨʝʥʘʞʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʦʞʘʨʥʳʭ ʠ ʩʧʘʩʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʠʨʘʪʝʣʴ-

ʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʥʦʛʠʝ ʤʳʰʝʯʥʳʝ ʛʨʫʧʧʳ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʠʜʘʥʠʷ ʠʤ ʪʦʥʫʩʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʢʩʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʠʩʭʦʜʥʳʭ ʧʦ-

ʣʦʞʝʥʠʡ ʠ ʩʪʨʦʛʦʡ ʚʳʚʝʨʝʥʥʦʩʪʴʶ ʜʚʠʞʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʘʤʧʣʠʪʫʜʝ, ʚʝʩʫ ʦʪʷʛʦʱʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʤʧʣʝʢʩʘ. ɿʘʥʠʤʘʷʩʴ ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʧʨʦʨʘʙʘ-

ʪʳʚʘʪʴ ʚʩʝ ʛʨʫʧʧʳ ʤʳʰʮ. ʅʘ ʪʨʝʥʘʞʝʨʝ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝ-

ʩʪʚʘ: ʙʳʩʪʨʦʪʫ, ʣʦʚʢʦʩʪʴ, ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʩʠʣʫ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʧʦʞʘʨʥʳʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʦʩ-

ʧʠʪʘʪʴ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʫʯʝʙʳ ʠ ʦʪʜʳʭʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʪʨʝʥʘʞʝʨʝ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʟʘʥʷʪʠʷʤ. ʂʘʞʜʦʝ ʪʨʝʥʠʨʦʚʦʯʥʦʝ ʟʘʥʷʪʠʝ ʧʦ 

ʨʘʟʚʠʪʠʶ ʩʧʝʮʠʘʣʴʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʣʝʞʠʪ ʯʝʨʝʟ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʥʘʨʷʜʘʭ, ʪʨʝʥʘʞʝʨʘʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜ ʥʘʛʨʫʟʢʠ ʠ ʯʝʨʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ ʩ ʮʝʣʴʶ 

ʚʦʩʧʠʪʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʂ ʙʦʣʴʰʝʤʫ ʵʬʬʝʢʪʫ ʧʨʠʚʦʜʷʪ ʟʘʥʷʪʠʷ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʫʤʝʨʝʥʥʦʤ ʠ ʩʨʝʜʥʝʤ ʪʝʤʧʘʭ ʩ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʙʦʣʴʰʠʭ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ, ʩ ʘʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʟʘʥʷʪʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ ʤʘʨʰʨʫʪ ʧʨʦ-

ʭʦʞʜʝʥʠʷ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ çʧʨʠʚʳʢʘʥʠʝè ʢ ʢʦʤʧʣʝʢʩʫ. ʅʝʩʦʤʥʝʥʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʥʘʞʝʨʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʜʝʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʦʙʫʯʘʶʱʠʭʩʷ ʀʚʘʥʦʚʩʢʦʡ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʘʢʘʜʝ-

ʤʠʠ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʥʘʞʝʨʳ ʧʦ ʩʚʦʝʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʢʨʘʪʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʧʦʞʘʨʥʳʭ ʠ ʩʧʘʩʘʪʝ-

ʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʭʦʞʠʭ ʩ ʨʝʘʣʴʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ ʠʣʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. ɺʩʝ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩʣʘʞʝʥʥʦʡ ʢʦʤʘʥʜʳ, ʟʚʝʥʘ, ʦʪʜʝʣʝʥʠʷ ʩ ʯʝʪʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʢʘʞʜʳʤ ʩʚʦʠʭ ʟʘʜʘʯ, ʧʨʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʪʨʝʥʠʨʫʝʤʳʭ ʬʘʢʪʦʨʘʤʠ ʚʳʩʦʪʳ, ʩʪʝʩʥʝʥʥʳʭ 

ʧʨʦʝʤʦʚ ʠ ʧʨʦʭʦʜʦʚ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʣʝʢʪʠʚʥʘʷ ʦʪʨʘʙʦʪʢʘ ʧʨʠʸʤʦʚ ʥʘ ʪʨʝʥʘʞʝʨʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʦ ʠ ʚʳʨʘʙʦʪʘʪʴ ʩʣʘʞʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ ʠ ʩʚʦʝʤ ʪʦʚʘʨʠʱʝ. ʇʦʵʪʦʤʫ ʪʨʝʥʘʞʝʨʳ ʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠʛʨʘʶʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʦʞʘʨʥʳʭ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ ʩʣʝ-

ʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʦʩʪʷʟʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʦʜʚʠʞʥʳʝ ʠʛʨʳ ʠ ʵʩʪʘʬʝʪʳ. ɼʘʥʥʳʡ ʪʨʝʥʘʞʝʨʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʙʦʪʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ 

ʩʧʣʦʯʝʥʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ, ʚʳʨʘʞʝʥʥʫʶ ʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʘʢʪʠʚʥʳʤ ʩʦʚʤʝʩʪʥʳʤ ʙʦʝʚʳʤ ʜʝʡʩʪʚʠʷʤ. ɺʦ ʚʩʝ 

ʚʨʝʤʝʥʘ ʧʨʠʥʮʠʧ ʢʦʣʣʝʢʪʠʚʠʟʤʘ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʞʘʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ 

ʩʦʣʠʜʘʨʥʦʩʪʠ ʩ ʢʦʣʣʝʢʪʠʚʦʤ, ʚʦ ʚʟʘʠʤʦʚʳʨʫʯʢʝ ʚ ʧʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ ʙʦʝʚʦʡ ʟʘʜʘʯʠ, ʚ ʧʨʝʜʘʥʥʦʩʪʠ ʠʥʪʝʨʝ-

ʩʘʤ ʩʣʫʞʙʳ ʠ ʜʨʫʞʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʄʏʉ ʈʦʩʩʠʠ.  

ʉʣʦʞʥʦ ʥʝ ʦʮʝʥʠʪʴ ʚʩʶ ʚʘʞʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʝʤʦʚ, ʢʦʪʦ-

ʨʳʝ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʴʥʳʤ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦ ʚʨʝʤʷ ʧʨʝʦʜʦ-

ʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦʤʦʛʘʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʦʪʪʘʯʠʚʘʪʴ ʩʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ. ʈʘʟʚʠʪʠʝ ʦʙʱʝʡ ʠ 

ʩʢʦʨʦʩʪʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʣʦʚʢʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʩʧʠʪʘʥʠʝ ʥʘ ʵʪʘʧʝ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʤʝʣʦʩʪʠ ʠ ʥʘʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʜʝʡʩʪʚʠʷʭ ʚ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ï ʚʦʪ ʥʝʤʘʣʳʡ ʩʧʠʩʦʢ 

ʪʦʛʦ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ  ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʜʣʷ ʧʦʞʘʨʥʳʭ.  
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T. G. Loskutova 

 

çCOLOSSUSè ï ONE OF THE HEROES OF EXTINGUISHING THE FIRE  

IN NOTRE DAME CATHEDRAL (APRIL, 2019)  

 

The historic catastrophe in the center of Paris in April 2019 was for firefighters a mix of non-traditional and 

classic difficulties, which were overcome with the help of the fire robot. 

Keywords: Fireman, robot, Notre Dame Cathedral. 

 

 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʧʨʦʠʟʦʰʝʜʰʘʷ ʤʠʥʫʚʰʝʡ ʚʝʩʥʦʡ ʚ ʮʝʥʪʨʝ ʇʘʨʠʞʘ ʚ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʜʦ-

ʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʩʪʦʣʠʮʳ, ʉʦʙʦʨʝ ʇʘʨʠʞʩʢʦʡ ɹʦʛʦʤʘʪʝʨʠ (ʅʦʪʨ-ɼʘʤ ʜʝ ʇʘʨʠ), ʧʦʪʨʷʩʣʘ ʚʝʩʴ ʤʠʨ ʩʚʦʝʡ 

ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʠ ʥʠʢʦʛʦ ʥʝ ʦʩʪʘʚʠʣʘ ʨʘʚʥʦʜʫʰʥʳʤ. ʄʠʨ ʩʦʜʨʦʛʥʫʣʩʷ ʦʪ ʥʦʚʦʩʪʠ ʦ ʪʦʤ, ʯʪʦ ʚʝʣʠʯʘʡʰʠʡ ʥʘʮʠ-

ʦʥʘʣʴʥʳʡ ʩʠʤʚʦʣ ʌʨʘʥʮʠʠ, ʦʙʱʝʤʠʨʦʚʦʝ ʜʦʩʪʦʷʥʠʝ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʘʤʷʪʥʠʢʦʚ 

XII ʚʝʢʘ, ʰʝʜʝʚʨ ʠʩʢʫʩʩʪʚʘ, ʟʘʛʦʨʝʣʩʷ, ʩʣʦʚʥʦ ʩʦʣʦʤʝʥʥʳʡ ʜʦʤʠʢ.  

ʇʦʥʘʜʦʙʠʣʦʩʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʯʪʦʙʳ ʧʣʘʤʷ ʨʘʟʨʫʰʠʣʦ ʢʨʳʰʫ ʉʦʙʦʨʘ ʅʦʪʨ-ɼʘʤ ʚ ʇʘʨʠʞʝ ʠ ʝʛʦ ʰʧʠʣʴ, 

ʚ ʧʦʥʝʜʝʣʴʥʠʢ, 15 ʘʧʨʝʣʷ ʩ.ʛ. (ʨʠʩ.1). ɹʦʣʝʝ 400 ʧʦʞʘʨʥʳʭ ʙʦʨʦʣʠʩʴ ʚʩʶ ʥʦʯʴ ʧʨʦʪʠʚ ʦʛʥʷ, ʢʦʪʦʨʳʡ ʥʝ ʙʳʣ ʧʦ-

ʪʫʰʝʥ ʜʦ ʫʪʨʘ ʚʪʦʨʥʠʢʘ. ʕʪʦ ʙʳʣʘ ʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ ʢʘʢ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʞʘʨʘ, ʪʘʢ ʠ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘ-

ʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʛʦ ʚʳʩʦʪʳ, ʩʚʦʝʛʦ ʨʦʜʘ ʢʦʢʪʝʡʣʴ ʠʟ ʪʨʫʜʥʦʩʪʝʡ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ. ʇʝʨʚʦʥʘ-

ʯʘʣʴʥʦʡ ʠ ʘʙʩʦʣʶʪʥʦʡ ʩʨʦʯʥʦʩʪʴʶ ʙʳʣʘ ʵʚʘʢʫʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʠʟ ʩʦʙʦʨʘ, ʘ ʥʝ ʙʦʨʴʙʘ ʩ ʦʛʥʝʤ. 

ʏʪʦʙʳ ʧʦʪʫʰʠʪʴ ʧʣʘʤʷ, ʧʦʞʘʨʥʳʝ ʟʘʢʘʯʠʚʘʣʠ ʚʦʜʫ ʧʨʷʤʦ ʠʟ ʉʝʥʳ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʞʝ ʧʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ 

(ʨʠʩ.2). ɸʚʪʦʣʝʩʪʥʠʮʳ ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ ʥʘ ʤʝʩʪʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʞʘʨʥʳʤ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʢʨʳʰʝ, ʛʜʝ ʙʫʰʝ-

ʚʘʣ ʦʛʦʥʴ, ʥʝ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʛʢʦ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʝʛʦ. ʇʦʞʘʨʥʳʝ ʤʘʰʠʥʳ ʇʘʨʠʞʘ ʧʦʜʥʠʤʘʶʪʩʷ ʚʩʝʛʦ ʥʘ 

ʪʨʠʜʮʘʪʴ ʤʝʪʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʨʳʰʘ ʅʦʪʨ-ɼʘʤ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ ʩʦʨʦʢʘ ʤʝʪʨʦʚ. ɼʚʝ 46-ʤʝʪʨʦʚʳʝ 

ʤʘʰʠʥʳ ʧʨʠʙʳʣʠ ʠʟ ʛʦʨʦʜʦʚ ɺʝʨʩʘʣʴ ʠ ʄʘʥʴʷʥʚʠʣʣʴ, ʧʨʝʜʤʝʩʪʴʷ ʇʘʨʠʞʘ, ʥʦ ʠ ʦʥʠ ʥʝ ʩʤʦʛʣʠ ʜʦʙʨʘʪʴʩʷ ʜʦ 

ʰʧʠʣʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʯʪʠ 100 ʤʝʪʨʦʚ ʚ ʚʳʩʦʪʫ, ʠ ʢʦʪʦʨʳʡ ʚ ʠʪʦʛʝ ʨʫʭʥʫʣ. ɹʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʩʘʤʦ-

ʣʝʪʳ Canadair ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ. ʊʦʛʜʘ ʙʳʣʦ ʙʳ ʥʝʦʙʭʦʜʠʤʦ ʵʚʘʢʫʠʨʦʚʘʪʴ ʚʝʩʴ ʩʝʢʪʦʨ ï ʵʪʠ ʩʘʤʦʣʝʪʳ ʥʝ 

ʤʦʛʫʪ ʥʘʮʝʣʠʪʴʩʷ ʥʘ ʪʘʢʫʶ ʪʦʯʥʫʶ ʮʝʣʴ, ʘ ʚʥʝʟʘʧʥʦ ʨʘʟʣʠʪʘʷ ʤʘʩʩʘ ʚʦʜʳ (ʦʢʦʣʦ 6000 ʣʠʪʨʦʚ) ʤʦʛʣʘ ʦʩʣʘʙʠʪʴ 

ʟʜʘʥʠʝ ʠʣʠ ʜʘʞʝ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʦʙʨʫʰʝʥʠʶ.  

 

 
  

ʈʠʩ. 1. ʈʠʩ. 2. 
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ɺ ʩʚʦʝʡ ʛʝʨʦʠʯʝʩʢʦʡ ʙʦʨʴʙʝ ʩ ʦʛʥʝʤ, ʦʭʚʘʪʠʚʰʝʤ ʉʦʙʦʨ ʇʘʨʠʞʩʢʦʡ ɹʦʛʦʤʘʪʝʨʠ, ʧʦʞʘʨʥʳʝ ʤʦʛʣʠ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʥʘ ʧʦʤʦʱʴ ʬʨʘʥʮʫʟʩʢʦʛʦ ʨʦʙʦʪʘ, ʧʨʠʩʣʘʥʥʦʛʦ ʚ ʉʦʙʦʨ, ʢʦʛʜʘ ʝʛʦ ʰʧʠʣʴ ʫʛʨʦʞʘʣ ʦʙʨʫʰʠʪʴʩʷ. ʋʞʝ ʚ 

ʥʘʯʘʣʝ ʧʦʞʘʨʘ ʨʦʙʦʪ-ʦʛʥʝʪʫʰʠʪʝʣʴ, ʥʘʟʚʘʥʥʳʡ çʂʦʣʦʩʩè (ʬʨ. çColossusè), ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʫ-

ʰʝʥʠʷ ʧʦʞʘʨʘ, ʥʦ ʪʘʢʞʝ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʕʪʦ ʤʘʰʠʥʘ (ʨʠʩ.3), ʠʤʝʶʱʘʷ ʢʨʘʩʥʳʡ 

ʢʫʟʦʚ ʠ ʤʦʱʥʳʝ ʧʨʦʞʝʢʪʦʨʳ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʙʱʝʩʪʚʦʤ ʐʘʨʢ ʈʦʙʦʪʠʢ (Shark Robotics) ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʛʦʨʦ-

ʜʝ ʃʷ ʈʦʰʝʣʴ (La Rochelle), ʩʧʦʩʦʙʥʘ ʜʦʩʪʠʛʘʪʴ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʕʪʦʪ ʥʘʟʝʤʥʳʡ ʜʨʦʥ ʟʘʤʝʥʷʝʪ ʣʶʜʝʡ, 

ʢʦʛʜʘ ʩʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʦʧʘʩʥʦʡ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʫʛʨʦʟʳ ʦʧʦʣʟʥʷ, ʫʪʝʯʢʠ ʛʘʟʘ ʠʣʠ ʩʣʠʰʢʦʤ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚ, ʵʚʘ-

ʢʫʘʮʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʚʚʦʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʜʘʪ-

ʯʠʢʦʚ ʛʘʟʘ. ʅʦ çʂʦʣʦʩʩè ʥʝ ʟʘʤʝʥʷʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʞʘʨʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠʤ ʩ 

ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʣʠʰʴ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʡʩʪʚʠʝ. ʕʪʦʪ ʘʧʧʘʨʘʪ ʚʝʩʦʤ ʚ 500 ʢʛ ʤʦʞʝʪ 

ʨʘʟʚʠʚʘʪʴ ʩʢʦʨʦʩʪʴ 3,5 ʢʤ/ʯʘʩ ʠ ʧʝʨʝʩʝʢʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʙʣʘʛʦʜʘʨʷ ʛʫʩʝʥʠʯʥʦʤʫ ʭʦʜʫ. ʆʥ ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ 

ʧʦ ʣʝʩʪʥʠʮʝ, ʭʦʜʠʪʴ ʧʦ ʫʟʢʠʤ ʫʣʦʯʢʘʤ ʠ ʙʝʟ ʧʨʦʙʣʝʤ ʩʧʫʩʢʘʪʴʩʷ ʥʘ ʘʚʪʦʩʪʦʷʥʢʠ. ʇʨʦʯʥʳʡ, ʩ ʘʣʶʤʠʥʠʝʚʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʠʣʝʥʦ ʱʠʪʦʤ, ʦʥ ï ʦʯʝʥʴ ʤʦʱʥʳʡ, ʙʣʘʛʦʜʘʨʷ ʜʚʫʤ ʜʚʠʛʘʪʝʣʷʤ ʧʦ 4000 ʚʘʪʪ 

ʢʘʞʜʳʡ, ʠ ʩʧʦʩʦʙʝʥ ʚʝʟʪʠ ʜʦ 250 ʤ ʨʫʢʘʚʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ 

15 ʯʝʣʦʚʝʢ. ʄʦʱʥʘʷ ʚʦʜʷʥʘʷ ʧʫʰʢʘ ʥʘʟʝʤʥʦʛʦ ʜʨʦʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʩʳʚʘʪʴ ʧʨʷʤʳʝ ʠʣʠ ʢʦʥʫʩʦʦʙʨʘʟʥʳʝ ʩʪʨʫʠ 

ʚʦʜʳ (ʨʠʩ.4). ʀʤʝʷ 1,60 ʤʝʪʨʘ ʚ ʜʣʠʥʫ, ʦʥ ʤʦʞʝʪ ʙʫʢʩʠʨʦʚʘʪʴ ʜʦ ʜʚʫʭ ʪʦʥʥ ʠ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ ʚʦʩʝʤʴ ʯʘʩʦʚ.  

çʂʦʣʦʩʩè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʧʦʤʦʱʴʶ ʧʦʞʘʨʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʩʚʦʠ ʠʩʧʳʪʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʣʝʪ: ʦʥ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʣʫʞʙʝ ʚ ɹʨʠʛʘʜʝ ʧʦʞʘʨʥʳʭ ʇʘʨʠʞʘ (BSPP) ï ʵʣʠʪʥʦʤ ʚʦʝʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʙʳʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʧʦʞʘʨʥʳʤʠ ʛʦʨʦʜʘ ɹʦʨʜʦ ʠ ʚʳʠʛʨʘʣ ʢʦʥʪʨʘʢʪʳ ʚ ʛʦʨʦʜʘʭ ʄʘʨʩʝʣʝ ʠ ʐʘʨʣʝʨʫʘ (ʧʦʩʣʝʜʥʠʡ ï ʚ ɹʝʣʴ-

ʛʠʠ). ʈʦʙʦʪ-ʦʛʥʝʪʫʰʠʪʝʣʴ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 2018 ʛʦʜʫ ʧʘʨʠʞʩʢʠʤʠ ʧʦʞʘʨʥʳʤʠ ʚʦ ʚʨʝʤʷ ʛʠʛʘʥʪʩʢʦʛʦ ʧʦ-

ʞʘʨʘ ʥʘ ʧʘʨʢʦʚʢʝ (200 ʘʚʪʦʤʦʙʠʣʝʡ) ʚ ʐʫʘʟʠ-ʣʝ-ʈʫʘ. ʇʦʩʣʝ ʚʦʩʴʤʠʯʘʩʦʚʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ 600Á ʚʤʝʩʪʝ 

ʩʦ 120 ʧʦʞʘʨʥʳʤʠ ʦʥ ʚʳʰʝʣ ʠʟ ʦʛʥʷ ... ʩ ʝʱʝ 30% ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ. ʈʦʙʦʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 12 ʠʶʥʷ 2018 

ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʟʘʭʚʘʪʘ ʟʘʣʦʞʥʠʢʦʚ ʚ ʇʘʨʠʞʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʤʘʥʜ ɹʨʠʛʘʜʳ ʧʦʞʘʨʥʳʭ ʇʘʨʠʞʘ ʠ ɹʈʀ (ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʙʨʠʛʘʜʘ). 26 ʷʥʚʘʨʷ ʩ.ʛ. ʦʥ ʪʘʢʞʝ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʥʘ ʩʢʣʘʜʝ  ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ ʚ ʂʣʘʤʘʨʝ. 

ʂʨʦʤʝ ɹʨʠʛʘʜʳ ʧʦʞʘʨʥʳʭ ʇʘʨʠʞʘ (BSPP) ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʟʝʤʥʦʛʦ ʜʨʦʥʘ ʫʙʝʜʠʣʠ ʧʦ-

ʞʘʨʥʳʭ ʪʨʝʭ ʜʝʧʘʨʪʘʤʝʥʪʦʚ ʥʘ ʶʛʝ ʌʨʘʥʮʠʠ ɺʘʨ, ɹʫʰ-ʜ -ʁʈʦʥ ʠ ɾʠʨʦʥʜʘ, ʦʯʝʥʴ ʧʦʜʚʝʨʞʝʥʥʳʭ ʣʝʩʥʳʤ ʧʦ-

ʞʘʨʘʤ, ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʧʧʘʨʘʪʘ. çʂʦʣʦʩʩè ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʢʦʥʛʨʝʩʩʝ ʬʨʘʥʮʫʟʩʢʠʭ ʧʦʞʘʨʥʳʭ ʚ ʛʦʨʦʜʝ 

ɹʫʨʛ-ʘʥ-ɹʨʝʩʩ ʚ ʩʝʥʪʷʙʨʝ 2018 ʛʦʜʘ ʠ ʘʢʪʠʚʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʩʷ. 
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ʕʪʦʪ ʧʦʞʘʨʥʳʡ ʨʦʙʦʪ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʣʘ ʦʛʥʝʙʦʨʮʘʤ ʣʦʢʘʣʠʟʠʨʦʚʘʪʴ ʦʛʦʥʴ ʚ 

ʩʦʙʦʨʝ ʅʦʪʨ-ɼʘʤ. ɺ ʥʘʯʘʣʝ ʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʦʣʠʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʥʝʩʢʦʣʴʢʦ ʙʝʩʧʠʣʦʪʥʠʢʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʘʤʝʨʘʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʯʘʛʦʚ ʧʦʞʘʨʘ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʘʨʥʦʛʦ ʨʦʙʦʪʘ çʂʦʣʦʩʩè ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʳ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʠʥʪʝʨʝʩ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʬʨʘʥʮʫʟʩʢʦʡ ʥʦʚʠʥʢʠ. 
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