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ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʇʆɺʓʐɽʅʀʗ ʅɸɼɽɾʅʆʉʊʀ 

ʕʂʉʇʃʋɸʊɸʎʀʀ ʀ ʈɽʄʆʅʊɸ ʈʆʊʆʈʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

ʆʇɸʉʅʓʍ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈʆʀɿɺʆɼʉʊɺ 

 
ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʯʝʪʘʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʙʘʣʘʥʩʠʨʦʚʢʠ. 

 

This article demonstrates like resource-saving technologies complex application based on 

condition monitoring and balancing methods and firmware solutions resulted in rotary 

machines maintenance increasing reliability and efficiency in dangerous petrochemical 

manufactures. 

 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩʘʤʦʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʨʦʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  ʇʦʜʦʙʥʳʡ ʠʥʪʝʨʝʩ ʦʙʲʷʩʥʝ̫ʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. 

ʀʟʤʝʥʷʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟʤʝʥʷʝʪʩʷ ʠ ʫʩʣʦʞʥʷʝʪʩʷ ʩʘʤʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʞʝʩʪʦʯʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʤʳʣhʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ, ʩʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, 

ʥʘʢʦʧʣʝʥʥʘʷ ʟʘ ʜʦʣʛʠʝ ʛʦʜʳ ʫʩʪʘʣʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʨʝʜʢʦ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʘʤʠ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʦʪʝʨʷʤʠ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʷʜ ʘʚʘʨʠʡ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ 

ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʟʘʩʪʘʚʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʶ 

ʝʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʩ ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ [1, 2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ ʤʝʪʦʜʦʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʟʘʜʘʯ. ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ 

ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʧʨʠʨʦʜʳ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʝʥ (ʜʦ 77 %) ʢʦʥʪʨʦʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʚʠʙʨʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʦʚ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʨʦʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʠʩʢʣʶʯʝʥʠʝ ʚʥʝʧʣʘʥʦʚʳʭ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʣʘʥʦʚʳʭ ʦʩʪʘʥʦʚʦʚ, ʧʨʦʜʣʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ 

ʨʝʩʫʨʩʘ, ʫʚʝʣʠʯʝʥʠʝ ʤʝʞʨʝʤʦʥʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ, 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ.[3]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʧʨʘʢʪʠʢʝ ʦʮʝʥʠʪʴ 

ʬɻʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʪʜʝʣʴʥʦʡ 

ʛʨʫʧʧʳ ʣʠʙʦ ʚʩʝʛʦ ʧʘʨʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ. 

ʂ ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, 



ʫʚʝʣʠʯʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ 

ʧʣʘʥʦʚʳʭ ʨʝʤʦʥʪʦʚ (ʧʦ ʩʫɦ ʝʩʪʚʫʶʱʝʡ ʩʪʘʪʠʩʪʠʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʤʦʥʪʳ 

ʩʦʢʨʘʱʘʶʪ ʨʝʘʣʴʥʳʡ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ ʥʘ 15 -30 %). ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʠ ʩʥʠʞʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʘ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʫʝʪ 

ʜʝʤʦʥʪʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʘʩʮʝʥʪʨʦʚʢʠ ʠ ʜʠʩʙʘʣʘʥʩʳ), ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʦʙʲʝʤʘ 

ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʇʦ ʦʮʝʥʢʘʤ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ, ʧʨʷʤʘʷ ʵʢʦʥʦʤʠʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʦʪ 2 ʜʦ 10% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʦʩʚʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ, ʥʝʩʚʷʟʘʥʥʳʭ 

ʥʘʧʨʷʤʫʶ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʝʨʠ, ʚʦʟʥʠʢh ʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʧʫʩʢʘ ʙʨʘʢʘ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪʳ ʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ʘʚʘʨʠʡ. ʇʦ ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʜʦʩʪʫʧ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʢʦʩʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥ. ʆʜʥʘʢʦ 

ʧʦ ʩʚʝʜʝʥʠʷʤ ʟʘʧʘʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʘʥʥʳʝ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 6% ʦʪ ʛʦʜʦʚʦʛʦ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʳʜʝʨʞʢʠ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ARC Advisory Group, 1 

ʯʘʩ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʪʦʷ ʦʙʭʦʜʠʪʩʷ ʚ 25 000 ʜʦʣʣʘʨʦʚ ʉʐɸ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝʪʨʫʜʥʦ ʦʮʝʥʠʪʴ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʯʘʩʘ ʧʨʦʩʪʦʷ 

ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʦʢʫʧʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʚʫʭ-ʪʨʝʭ ʢʦʤʧʣʝʢʪʦʚ 

ʧʝʨʝʥʦʩʥʦʡ ʚʠʙʨʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʜʥʦʛʦ ʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʠʙʨʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʦʜʥʦʤ ʠʟ ʛʘʟʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʉʐɸ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 14%, ʩʥʠʟʠʪʴ ʩ 

3,2 ʜʦ 1 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʉʐɸ ʨʘʩʭʦʜʳ ʥʘ ʟʘʤʝʥʫ ʧʨʠʚʦʜʦʚ ʠ ʥʘ 40% ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʧʷʪʠ ʣʝʪ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʝʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, 

ʚʥʝʜʨʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʟʚʦʣʠʣʦ ʟʘ 1 ʛʦʜ 

ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʤʦʥʪʦʚ ʩ 274 ʜʦ 14, ʘ ʪʘʢʞʝ ʥʘ 75% ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʥʘ ʨʷʜʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʊʘʢ, ʟʘ ʧʝʨʚʳʝ ʩʝʤʴ ʤʝʩʷʮʝʚ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʘ ʦʜʥʦʤ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʘʥʘʣʦʛʠʯʥʳʤ 

ʧʝʨʠʦʜʦʤ ʚʨʝʤʝʥʠ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʘʚʰʠʭ ʚ ʨʝʤʦʥʪ ʘʛʨʝʛʘʪʦʚ ʥʘ 30 %. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʦʪʨʘʩʣʝʚʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʥʝʜʨʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʚʩʝʛʦ 22 ʘʛʨʝʛʘʪʘ) 

ʜʨʫʛʦʛʦ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʣʦ ʟʘ 1 ʛʦʜ ʩʵʢʦʥʦʤʠʪʴ ʦʢʦʣʦ 8 ʤʣʥ. 

ʨʫʙʣʝʡ ʧʨʠ ʩʨʦʢʝ ʦʢʫʧʘʝʤʦʩʪʠ ʩʠʩʪʝʤʳ ï 0,5 ʛʦʜʘ. 

ʆʧʳʪ ʧʝʨʝʚʦʜʘ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʩʚʳʰʝ 300 ʝʜʠʥʠʮ) ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʘʥʦʚʦʢ 

ʦʜʥʦʛʦ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʩ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʝʞʝʛʦʜʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʤʦʥʪʦʚ ʧʦ ʵʪʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʙʦʣʝʝ ʯʝʤ ʚ 3 

ʨʘʟʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ.  

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʜʥʦʡ ʠʟ ʩʝʨʚʠʩʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ 

ʚʠʙʨʦʢʦʥʪʨʦʣʷ ʚ ʮʝʣʦʤ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 2 ʜʦ 10%. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ -  ʦʨʛʘʥʠʟʘʮʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ. 

ʇʦʜʦʙʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʦ ʜʘʥʥʳʤ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʤʝʞʨʝʤʦʥʪʥʳʡ ʠʥʪʝʨʚʘʣ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 10 ï 12 % ʠ ʧʨʦʜʣʠʪʴ ʩʪʨʦʢ ʩʣʫʞʙʳ 

ʧʦʜʰʠʧʥʠʢʦʚ ʚ 2-3 ʨʘʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘ 5-7 %. 

ɽʱʝ ʦʜʠʥ ʥʝʤʘʣʦʚʘʞʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ï ʧʦʣʠʪʠʢʘ 




