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DIGITAL  ʊɽʍʅʆʃʆɻʀʀ ɺ ɹʀɿʅɽʉɽ: 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʠʜʞʠʪʘʣ-ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʢʨʠʪʝʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʠʜʞʠʪʘʣ ʪʝʭʥʦʣʦʛʠʡ.    

Abstract: the article deals with digital-technologies as modern technologies 

for business development. The main criteria for using this tool of digital 

technologies, as well as the prospects for the development of digital-technologies, 

are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʜʞʠʪʘʣ ʪʝʭʥʦʣʦʛʠʠ, ʙʠʟʥʝʩ, ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ, 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

Key words: digital-technologies, business, Russian economy, digital 

technologies. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʤʠʨ ʨʘʟʚʠʚʘʝʪʩʷ ʙʳʩʪʨʦ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ 

ʚ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʜʝʪʘʣʷʭ. ʉʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʫʩʣʦʚʠʷ ʞʠʟʥʠ 

ʣʶʜʝʡ, ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʬʝʨʫ ʙʠʟʥʝʩʘ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʞʠʟʥʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ ʪʝʤʫ digital-ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʟʥʝʩʝ, 

ʥʫʞʥʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʫ çdigital-businessè. Digital-business ð 

ʦʙʲʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʙʠʟʥʝʩʘ, ʩʪʠʨʘʥʠʝ ʛʨʘʥʠʮ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʙʠʟʥʝʩʘ. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʵʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʉʝʛʦʜʥʷ ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ ʧʦʤʦʛʘʶʪ ʙʠʟʥʝʩʫ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ, 

ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʣʦʷʣʴʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʉʝʛʦʜʥʷ ʙʠʟʥʝʩ ʫʞʝ ʥʝ ʤʦʞʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʀʥʩʪʨʫʤʝʥʪʦʚ 

ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʪʴ ʛʨʘʤʦʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ɻʦʚʦʨʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʙʠʟʥʝʩʝ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʚʦʝʡ ʮʝʣʠ ï ʠʟʚʣʝʯʝʥʠʝ 

ʧʨʠʙʳʣʠ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʟʥʝʩʝ, 

ʙʦʣʝʝ ʫʩʧʝʰʥʳ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ 

ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ digital-ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʙʠʟʥʝʩʝ ʥʝ ʚʩʝʛʜʘ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʣʴʟʫʶʪʩʷ ʠʤʠ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʮʠʬʨʦʚʦʡ ʙʠʟʥʝʩ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʫʩʧʝʭʘ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ɺʝʜʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʠʟʥʝʩ ʠ ʵʢʦʥʦʤʠʢʫ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʮʠʬʨʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴè, 

ʚʝʜʝʪ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʫʣʫʯʰʝʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʫʩʢʦʨʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʤʧʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ 

ʨʝʰʝʥʠʶ. ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʩʬʝʨʳ: 

V ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ: ʚʦ-ʧʝʨʚʳʭ, ʧʦʥʠʤʘʥʠʝ ʢʣʠʝʥʪʘ, 

ʪ.ʝ. ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʝ 

(ʛʝʦʛʨʘʬʠʶ, ʧʦʣ, ʚʦʟʨʘʩʪ, ʠʥʪʝʨʝʩʳ); ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ; ʚ-ʪʨʝʪʴʠʭ, ʩʦʟʜʘʥʠʝ ʪʦʯʝʢ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʪ.ʝ. ʩʦʟʜʘʥʠʝ ʯʘʪ-ʙʦʪʦʚ ʜʣʷ ʦʙʱʝʥʠʷ ʩ 

ʢʣʠʝʥʪʘʤʠ. 

V ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ ʧʨʠ ʧʦʤʦʱʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
digital ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺʳʜʝʣʷʝʪʩʷ ʨʷʜ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ:  

È ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪ.ʝ. ʥʘʠʙʦʣʝʝ ʨʫʪʠʥʥʫʶ ʨʘʙʦʪʫ ʩ ʢʣʠʝʥʪʘʤʠ ʤʦʞʥʦ ʜʦʚʝʨʠʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ;  

È ʨʝʞʠʤ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʪ.ʝ. ʚʩʝ ʜʦʢʫʤʝʥʪʳ, ʬʘʡʣʳ ʠ ʨʘʙʦʯʠʝ ʤʘʪʝʨʠʘʣʳ 

ʩʦʙʠʨʘʶʪʩʷ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʠ ʭʨʘʥʷʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʬʦʨʪʥʦʡ ʫʜʘʣʸʥʥʦʡ ʨʘʙʦʪʳ;  

È ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩʦʤ, ʪ.ʝ.  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʠʟʥʝʩʝ, 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʙʠʟʥʝʩʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ digital ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

Social, Mobile, Analytics ʠ Cloud. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ Business Intelligence 

(ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ) ʠ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʙʠʟʥʝʩ ʚʠʜʠʪ ʟʘʤʝʪʥʦ 

ʙʦʣɹh ʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʘʢ ʢʘʢ ʩʧʨʦʩ ʥʘ ʥʠʭ ʨʘʩʪʝʪ ʠ ʧʨʦʜʦʣʞʠʪ ʨʘʩʪʠ ʩ ʝʱʝ 

ʙʦʣʴʰʠʤʠ ʪʝʤʧʘʤʠ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʝʛʦʜʥʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜʚʝʨʞʝʥʳ ʣʠʰʴ 

ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ, ʢʦʤʧʘʥʠʠ ï ʛʠʛʘʥʪʳ. ʄʝʥʝʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʧʦʢʘ ʯʪʦ ʥʝ 

ʛʦʪʦʚʳ ʢ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʢʘʢ 

ʠʤʝʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʚʟʛʣʷʜ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʠʣʠ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, digital-ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʙʠʟʥʝʩʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʛʦ ʚʝʜʝʥʠʷ. ʂʦʤʧʘʥʠʠ 
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ʩʪʨʝʤʷʪʩʷ ʙʳʪʴ ʙʦʣʝʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ, ʧʨʠ ʧʦʤʦʱʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ 

ʠʤ ʧʦʩʪʦʷʥʥʫʶ ʩʚʷʟʴ ʩ ʠʭ ʢʣʠʝʥʪʘʤʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʯʝʤ ʢʦʤʧʘʥʠʠ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʝʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʚʟʛʣʷʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʝʭʥʦʣʦʛʠʡ Digital. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʏʪʦ ʪʘʢʦʝ digital business? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://union-

sp.ru/blog/chto-takoe-digital-biznes/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.20). 

2. ʂʘʢʦʚʦ ʟʥʘʯʝʥʠʝ digital ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʠʟʥʝʩʝ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://rusability.ru/internet-marketing/kakovo-znachenie-digital-tehnologiy-v-

biznese-issledovanie/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.20). 
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EXPERIMENTAL STUDY OF SYNTHESIS POLYMER BASED ON 

MALEIC ACID AND 2-METHYLQUINOXALINE 1,4 -DIOXIDE USING 

PHOTOCATALYSIS  

 

Abstract: In this research, a polymer was synthesized by reaction between 

maleic acid and 2-methylquinoxaline 1,4-dioxide(Q) at 254 nm, where in the first 

step maleic acid reacted with (Q) and formed the derivative (QMA), which reacted 

in the second step with maleic acid molecules and formed the polymer chain, by 

forming carbon-carbon bridges and removing water molecules. A mechanism for 

the reaction was suggested. The structure of the polymer was elucidated by 

spectroscopic analysis (IR, UV, and 1H NMR).  

Key words: quinoxaline, polymer, mechanism, spectroscopic analysis. 

 

ʂʘʫʪʘʨ ɻʘʥʫʤ 

ɸʩʧʠʨʘʥʪ, ʬʘʢʫʣʴʪʝʪ ʥʘʫʢ 

ʍʠʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʣʴ-ɹʘʘʩ 

ʍʦʤʩ, ʉʠʨʠʷ 

ɸʜʥʘʥ ʂʦʜʣʘʘ 

ʬʘʢʫʣʴʪʝʪ ʥʘʫʢ 

ʍʠʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʣʴ-ɹʘʘʩ 

ʍʦʤʩ, ʉʠʨʠʷ 

ɼʞʫʤʘʘ ʄʝʨʟʘ 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ  

 ɸʨʘʙʩʢʠʡ ʯʘʩʪʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʍʘʤʘ, ʉʠʨʠʷ 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʀʅʊɽɿɸ ʇʆʃʀʄɽʈɸ 

ʅɸ ʆʉʅʆɺɽ ʄɸʃɽʀʅʆɺʆʁ ʂʀʉʃʆʊʓ ʀ 1,4-ɼʀʆʂʉʀɼɸ 2-

ʄɽʊʀʃʍʀʅʆʂʉɸʃʀʅɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʌʆʊʆʂɸʊɸʃʀɿɸ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʤʝʨ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʧʦ 

ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʤʘʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʠ 1,4-ʜʠʦʢʩʠʜʦʤ 2-ʤʝʪʠʣʭʠʥʦʢʩʘʣʠʥʘ 

(Q) ʧʨʠ 254 ʥʤ, ʛʜʝ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʤʘʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʦʨʝʘʛʠʨʦʚʘʣʘ ʩ 
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(Q) ʠ ʦʙʨʘʟʦʚʘʣʘ ʧʨʦʠʟʚʦʜʥʦʝ (QMA), ʢʦʪʦʨʦʝ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʧʨʦʨʝʘʛʠʨʦʚʘʣ ʩ ʤʦʣʝʢʫʣʘʤʠ ʤʘʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʦʙʨʘʟʦʚʘʣ ʧʦʣʠʤʝʨʥʫʶ 

ʮʝʧʴ, ʦʙʨʘʟʦʚʘʚ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʝ ʤʦʩʪʠʢʠ ʠ ʫʜʘʣʠʚ ʤʦʣʝʢʫʣʳ ʚʦʜʳ. 

ʄʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ. ʉʪʨʫʢʪʫʨʘ ʧʦʣʠʤʝʨʘ ʙʳʣʘ ʚʳʷʩʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʀʂ, ʋʌ ʠ 1ʅ ʗʄʈ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʥʦʢʩʘʣʠʥ, ʧʦʣʠʤʝʨ, ʤʝʭʘʥʠʟʤ, ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. 

 

1. Introduction:  

Photochemistry and photophysics represent a modern branch of science, at the 

interface between light and matter and at the crossroads of several disciplines 

including chemistry, physics, material science, ecology, biology, and medicine[1]. 

In our daily life, we are surrounded by products obtained with the aid of 

photochemistry and photophysics and by devices that exploit photochemical and 

photophysical processes to perform useful functions in a variety of places, from 

industries to hospitals[2]. Some of the main applications of photochemistry are 

polymerization, photohalogenation, photosulfonization, photolysis, photooxidation 

and photocyclic addition reactions[3]. 

In our previous works[4,5], we investigate, the optimal structures for reactants and 

their electronic, photochemical and spectral properties. using the density functional 

theory (DFT / B3LYP (6-311 ++ G (2d)) and time depended density functional 

theory (TD-DFT/B3LYP (6-311++G (2d)).   

In the present work a polymer based on maleic acid and 2-methylquinoxaline 1,4-

dioxide Using Photocatalysis were prepared and the mechanism for the reaction was 

proposed where maleic acid[6],is multifunctional chemical intermediates that ýnd 

applications in nearly every ýeld of industrial chemistry. Maleic acid is important 

raw material used in the manufacture of phthalic-type alkyd and polyester resins, 

surface coatings, lubricant additives, plasticizers (qv), copolymers (qv), and 

agricultural chemicals. 

also, Quinoxaline and its derivatives have been extensively synthesized for their 

ability of antibiotic, antiviral, anti-carcinogenic, anti-bacterial and other medicinal 

properties[7,8]. The application of these derivatives do not end with the disease 

curing drugs, but also extends as industrially useful elements like dyes and electro-

luminescent materials[9,10].  

2. Apparatus Section: 

Spectrum NMR proton device 400 MHz model Bruker by Switzerland company 

optical absorption spectrum infrared device model FT-IR-4100 from the Japanese 

company Jasco, T80+ UV/Vis spectroscopy (PG Instruments Ltd), , Silica gel 

dedicated to Merck chromatographic columns, WD-9403E Hand Held UV Lamp 

from Beijing Liuyi Instrument Factory. 

3. Chemicals Materials: 

2- methyl quinoxaline 1,4-dioxide was prepared in the laboratory, Maleic Acid 

99.5% (by BDH), dichloromethane 99.0% (by SIGMA- ALDRICH), acetonitrile 

99.9% (by panreac), methanol 99.99% (by ACROS ORGANICS), chloroform (by 

BDH). 
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4. Experimental study: 

¶ Synthesis: 

2-methyl quinoxaline 1,4-dioxide was reacted with maleic acid using a 

monochromatic UV light that gives a light length of 254 nm, in a flat cell. The 

mixture was irradiated for (15min) at room temperature (250C), and a purified 

product was formed using a chromatographic column containing a fixed phase of 

silicagel and a moving phase consisting of a mixture (dichloromethane and methanol 

At a ratio of 80:20), a solid yellow product was obtained after purification, and the 

molecular structure of the resulting compound was determined using the available 

spectroscopic methods. 

 
Figure (1): Suggested synthetic route of the product polymer 

¶ Infrared Spectra: 

Spectrum of polymer is shown in figure (2). A weak absorption band at (3025cm-1) 

is observed due to the vibration of the C-H bond in the aromatic ring, and another 

band at (2922cm-1) returns to the aliphatic C-H bond, strong absorption band is noted 

at (1733cm-1) returns to carbonyl group C = O , absorption bands at  

(1573 cm-1 ,1353 cm-1,1254 cm-1), return to: (Ar C = C, N-O, C-O-C), respectively. 
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Figure (2): IR absorption spectra of the product polymer in (KBr).  

¶ 1H NMR spectroscopic measurements: 

The product polymer was further confirmed by 1H-NMR spectroscopy, as shown in 

figure (3). The characteristic signal around (ŭ =1.25 ppm) belonged to protons in 

methyl group CH3, and the signals around (ŭ = 7.70, 7.53 ppm) belonged to aromatic 

protons, the signal around (ŭ = 4.86 ppm) belonged to H4, the signals around (ŭ = 

2.02 ppm) belonged to H5, the signal around (ŭ = 1.75ppm) belonged to H6, the 

signals around (ŭ = 2.88,2.95 ppm) belonged to H7, the signal around  

(ŭ = 3.84 ppm) belonged to H2. 

 
Figure (3): 1HNMR spectrum of the polymer(400 MHz, CDCl3,ŭTMS = 0 ppm). 

¶ Electronic spectral data: 

The electronic spectra of the resulting compound in methanol solution has two bands 

at (210 nm) assigned to (́O  *́) transition in aromatic rings, and (370 nm) assigned 

to (nO  *́) transition returns to carbonyl group C = O in the compound Figure (4). 

Table (1) shows Values of wave lengths and absorption in UV spectrum. 
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Figure (4): UV spectra of product polymer. 

 

Table (1): Values of wave length and absorption. 
Absorption Wave length (nm) No 

0.99 210 1 

0.07 370 2 

 

5. Conclusions: 

        In this work, we synthesized a polymer based on maleic acid and 2-

methylquinoxaline 1,4-dioxide using photocatalysis and the mechanism for the 

reaction was proposed. We recommend studying some polymer properties such as 

optical properties and semiconductors for use it in a variety applications. 
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STUDY THE EFFECT OF SOME ADDITIONS TO THE ELECTROLYTE 

SOLUTION ON THE PERFORMANCE OF LEAD ACID BATTERIES  

 

Annotation: In this study, solution of disodium phosphate, dicalcium 

phosphate and sulfuric acid were used and studied the effect of these additives on 

the performance of a lead acid battery where different combinations of previous 

solutions were prepared and compared with the primary solution ( sulfuric acid ). 

  Keywords: disodium phosphate, dicalcium phosphate, sulfuric acid. 

 

ʀɿʋʏʀʊɽ ɺʃʀʗʅʀɽ ʅɽʂʆʊʆʈʓʍ ɼʆɹɸɺʃɽʅʀʁ ʈɸʉʊɺʆʈɸ 

ʕʃɽʂʊʈʆʃʀʊɸ ʅɸ ʈɸɹʆʊʋ ʉɺʀʅʎʆɺʆ-ʂʀʉʃʆʊʅʓʍ 

ɸʂʂʋʄʋʃʗʊʆʈʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʘʩʪʚʦʨ 

ʜʠʦʜʠʜʠʝʚʦʛʦ ʬʦʩʬʘʪʘ, ʜʠʢʘʣʴʮʠʥʦʬʦʩʬʘʪʘ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥ 
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ʵʬʬʝʢʪ ʵʪʠʭ ʜʦʙʘʚʦʢ ʥʘ ʨʘʙʦʪʫ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʦʡ ʙʘʪʘʨʝʠ, ʛʜʝ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʪʚʦʨʦʚ 

ʩ ʦʩʥʦʚʥʳʤ ʨʘʩʪʚʦʨʦʤ (ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʠʦʜʠʡ ʬʦʩʬʘʪ, ʜʠʢʘʣʴʮʠʡ ʬʦʩʬʘʪ, ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ. 

 

1. Introduction:  

The acid battery lead has been a commercial material successful for more 

than a century and is successfully used in many applications and    is still being 

developed and used because of new applications of battery power in energy storage 

[1]. the problem of corrosion of the positive plate of lead acid battery was solved by 

reducing the level of the entomiun due to its electrochemical defects and replacing 

it with tin and calcium [2]. adding carbon fiber to savings, improving electrical 

connection and boosting savings performance by 20%, and the addition was a small 

carbon fiber [3]. The effect of negative post aniline treatment in sulphate acid and 

found that modification of the negative post with a solution containing aniline 

improves the life cycle of the savings by three times. [4] Adding 1-ethyl-3-

methylimLimitzolium phosphate and at-to-electrolyte solution (5.0 M H2SO4), 

which prevented hydrogen gas from release and significantly improved battery 

capacity. [1] 

2. Experimental: 

2.1. Materials: Sulfuric acid, dicalcium phosphate, disodium phosphate from 

Chempi fine Co., China. 

2.2. Practical section: 

First: commercial lead acid battery, Sulfuric acid in battery has been charged 

and discharged according to the data: 
Discharge current (mA) Charge current (mA) time ( h ) 

1040 400 0 

490 260 1 

420 220 2 

300 210 3 

70 190 4 

 170 5 

Schedule 1 shows charge and discharge currents of commercial lead acid battery: 

Second:  

Prepare a 33% by weight solution of suifuric acid. 

Prepare a 10% by weight solution of disodium phosphate. 

Prepare a 10% by weight solution of dicalcium phosphate. 

 A mixture consisting of 90% sulfuric acid and 10% disodium- 

phosphate was prepared and charged and discharged according to the following 

data : 
Discharge current (mA) Charge current (mA) time ( h ) 

   

940 840 0 

870 810 1 

510 750 2 
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480 720 3 

440 690 4 

390 300 5 

Schedule 2 shows charge and discharge currents of battery contains of 90% 

sulfuric acid and 10% disodium phosphate. 

- A mixture consisting of 80% sulfuric acid and 20% disodium 

phosphate was prepared and charged and discharged according to the following 

data : 
Discharge current (mA) Charge current (mA) time ( h ) 

1120 1100 0 

1120 920 1 

960 830 2 

720 760 3 

690 680 4 

530 410 5 

Schedule 3 shows charge and discharge currents of battery contains of 80% 

sulfuric acid and 20% disodium phosphate 

- A mixture consisting of 90% sulfuric acid and 10% was dicaicium phosphate 

prepared and charged and discharged according to the following data: 
Discharge current (mA) Charge current (mA) time ( h ) 

960 850 0 

890 830 1 

720 800 2 

680 780 3 

560 630 4 

540 420 5 

Schedule 5 shows charge and discharge currents of battery contains of 90% 

sulfuric acid and 10% dicalcium phosphate. 

- A mixture consisting of 80% sulfuric acid and 20% dicaicium 

phosphate was prepared and charged and discharged according to the following 

data: 
Discharge current (mA) Charge current (mA) time ( h ) 

1110 1150 0 

1060 900 1 

860 720 2 

820 600 3 

620 530 4 

530 420 5 

Schedule 6 shows charge and discharge currents of battery contains of 80% 

sulfuric acid and 20% dicalcium phosphate 

Charts of past experiences : 
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Figure(1) acomparison of the discharge currents of a battery containing sulfuric 

acid and of abattery containing sulfuric acid and disodium phosphate . A: show the 

discharge currents of the battery containing sulfuric acid . B: 90% sulfuric acid and 

10% disodium phosphate. C:80% sulfuric acid and20% disodium phosphate. 

 

Figure(2) acomparison of the discharge currents of a battery containing sulfuric 

acid and of abattery containing sulfuric acid and dicalcium phosphate . A : show 

the discharge currents of the battery containing sulfuric acid . B: 90% sulfuric acid 

and 10% dicalcium phosphate. C:80% sulfuric acid and20% dicalcium phosphate. 

Conclution: 

from the previous charts that the third experiment solution of 80% sulfuric acid and 

20% disodium phosphate and the sixth experiment solution of 80% sulfuric acid and 

20% dicalcium phosphate are the responsible solutions of high current density and 

the results are very close with the observation that hydrogen gas is not release in the 

container solution on dicalcium phosphate. 

 

References: 
1. Deyab M.A. ionic liquid as an electrolyte for high performance lead-acid 

batteries . J Power Sources (2018) 176-180. 

2. Saminathan K, Jayaprakash N, Rajeswari B, Vasudevan T. Influence of 

phosphoric acid on the grid alloys         of positive plates in the lead acid battery 

system: A comparative study. J Power Sources 2006;160(2 SPEC.  ISS.):1410ï3.                                                                                              

3. Ball RJ. Effect of valve regulated lead / acid battery. 2003;8:3013ï7. 

4. Rahmanifar MS. Enhancing the cycle life of Lead-Acid batteries by 

modifying negative grid surface. Electrochimica Acta. 2017 May 1;235:10-8. 
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ʋɼʂ 54.7642 

ɸʣʙʘʙʘ ɸ. 

ʉʪʫʜʝʥʪ 

2 ʢʫʨʩ, ʤʘʛʠʩʪʨʘʪʫʨʘ,  ɸʣʴʙʘʘʩ ʫʥʠʚʝʨʩʠʪʝʪ,  ʬʘʢʫʣʴʪʝʪ  

çɽʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢè 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 
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 çɽʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢè 
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ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

SYNTHESIS AND SPECTRAL STUDY OF COBALT (ɯI), CADMIUM 

(ɯI) AND IRON (ʐ) COMPLEXES WITH ALIZARIN  

 

Annotation: Alizarin compound (1,2 dihydroxy-9,10-anthraquinone ) was 

used as a ligand to synthesis some of  metal complexes , that compound has 

coordination centers at ketones and phenols  groups. The structure of Alizarin was 

elucidated by FT-IR and UV-Vis electronic spectra. The coordination behavior of  

Alizarin towards Co(II),Cd (II) and Fe(ʐ) ions has been investigated the reaction 

of  Alizarin with Cobalt (ɯI), cadmium(II) and Iron(ʐ) ions presence KOH in 2:1 

molar ratio  gave mononuclear metal complexes. The changes in the selected 

vibration bands in FT-IR indicate that Alizarin behave didentate ligand and 

coordinate to metal ions from ketonic oxygen atoms and make mono bonds from 

phenolic oxygen atoms. Characterization and structure elucidation of the prepared 

complexes were  achieved by FT-IR, UV-Vis electronic spectra. 

Keywords:  Alizarin, anthraquinone,  mononuclear complexes,  didentate 

ligand. 

 

ʉʀʅʊɽɿ ʀ ʉʇɽʂʊʈɸʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʂʆʄʇʃɽʂʉʆɺ 

ʂʆɹɸʃʔʊɸ (ɯI), ʂɸɼʄʀʗ (ɯI) ʀ ɾɽʃɽɿɸ (ʐ) ʉ ɸʃʀɿɸʈʀʅʆʄ 

 

ɸʥʥʦʪʘʮʠʷ: ʉʦʝʜʠʥʝʥʠʝ ʘʣʠʟʘʨʠʥʘ (1,2-ʜʠʛʠʜʨʦʢʩʠ-9,10-ʘʥʪʨʘʭʠʥʦʥ) 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʘ ʜʣʷ ʩʠʥʪʝʟʘ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʤʝʪʘʣʣʦʚ, ʧʨʠʯʝʤ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʚ 

ʢʝʪʦʥʦʚʳʭ ʠ ʬʝʥʦʣʴʥʳʭ ʛʨʫʧʧʘʭ. ʉʪʨʫʢʪʫʨʘ ʘʣʠʟʘʨʠʥʘ ʙʳʣʘ ʚʳʷʩʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ FT-IR ʠ UV-Vis. ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʘʣʠʟʘʨʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʘʤ Co (II ), Cd (II) ʠ Fe (ʐ) ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 
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ʨʝʘʢʮʠʝʡ ʘʣʠʟʘʨʠʥʘ ʩ ʠʦʥʘʤʠ ʢʦʙʘʣʴʪʘ (ɯI), ʢʘʜʤʠʷ (II) ʠ ʞʝʣʝʟʘ (ʐ) ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ KOH ʚ 2: 1 ʄʦʣʷʨʥʦʝ ʦʪʥʦʰʝʥʠʝ ʜʘʣʦ ʢʦʤʧʣʝʢʩʳ ʦʜʥʦʷʜʝʨʥʳʭ 

ʤʝʪʘʣʣʦʚ. ʀʟʤʝʥʝʥʠʷ ʚ ʚʳʙʨʘʥʥʳʭ ʧʦʣʦʩʘʭ ʢʦʣʝʙʘʥʠʡ ʚ FT-IR ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ʘʣʠʟʘʨʠʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʜʠʜʝʥʪʘʪʥʳʡ ʣʠʛʘʥʜ ʠ ʢʦʦʨʜʠʥʠʨʫʝʪ ʩ 

ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʢʝʪʦʥʘ ʠ ʦʙʨʘʟʫʝʪ ʤʦʥʦʩʚʷʟʠ ʩ ʘʪʦʤʘʤʠ 

ʬʝʥʦʣʴʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʚʳʷʩʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʣʫʯʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ FT-IR, UV-Vis ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʣʠʟʘʨʠʥ, ʘʥʪʨʘʭʠʥʦʥ, ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, 
ʜʠʜʝʥʪʘʪʥʳʡ ʣʠʛʘʥʜ. 
 

1.Introduction:  

Alizarin by its self has many different uses for example it has been used 

throughout history as a prominent red dye , principally for dyeing textile fabrics [1] 

and it has a clear activity to catch free radicals which damage the environment and 

humans health [2] , Alizarin red S was also used as a chromogenic agent for the 

colorimetric determination [3] and as Mediator on the Glassy Carbon Electrode at 

Electrocatalytic Oxidation of Isoniazid Drug [4]  

The metal complexes of Alizarin and its derivatives have also important 

properties, Copper(II) A R S Complex was used as an Efficient Chemiluminescent 

Probe for the Detection of Human Serum Proteins[5] 

Although complex of  Ru (III)   with Alizarin has a high ability to absorb ultra 

violet Radiations  [6] ,while the complex that was prepared with  

Palladium (II) displayed high catalytic activity in the hydrogenation of 

nitrobenzene and 1- Hexane [7] . 

 

2.Experimental: 

2.1.Apparatus and chemicals: 

 (Alizarin for synthesis by MERK Company) , anhydrous   

Cobalt (II) Chloride 98% ,Cadmium (II) Chloride 95% (by MERK) , 

anhydrous  Iron (ʐ) Chloride 98.5% (by TEKIM ) , Potassium  

hydroxide 85% (by POCH) ,  absolute Ethanol  (by CHEMLAB).  

UV/Vis spectroscopy (model: HITACHI U-1900), optical absorption 

spectrum infrared device model FT-IR-4100 from the Japanese company Jasco, rotar 

evaporator 4.91 model from the German company Normschiff, Ultra Sonic device 

from the Chinese company Jeken.  

2.2.Experimental Procedure:    

2.2.1. Synthesis of  Co (ɯI) complex: (0.24 gr,1mmol) of  alizarin was 

dissolved in warm ethanol (15ml), (0.066gr,0.5mmol)  of  CoCl2 (98%) was 

dissolved in  ethanol (5ml) then  was  added to  Alizarins solution by distillation  in 

parallel 5ml of         (0.2M) KOH solution in ethanol ,The mixtures were refluxed 

with stirring for 4 hours at 78ÁC. The precipitated were filtered and washed by hot 

ethanol and diethyl ether  then dried,  ( yield 85,7%).                                                                         

2.2.2.  

Synthesis of  Cd (ɯI) complex : (0.24 gr,1mmol) of  alizarin was dissolved in 

warm ethanol (15ml), (0.096gr,0.5mmol)  of  CdCl2 (95%) was dissolved in  ethanol 
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(5ml) then  was  added to Alizarins solution by distillation  in  parallel 5ml of         

(0.2M) KOH solution in ethanol ,The mixtures were refluxed with stirring for 4 

hours at 78ÁC. The precipitated were filtered and washed by hot ethanol and  diethyl 

ether  then dried, ( yield 80,2 %).                                                                       

 

  

 

 

 

 

 

 

2.2.3. Synthesis of Fe(ʐ) complex :                                                    

(0.24 gr,1mmol) of  alizarin was dissolved in warm ethanol (15ml),           ( 

0.0822gr,0.5mmol)  of  FeCl3 (98.5%)  was dissolved in ethanol (5ml) then  was  

added to Alizarins solution by distillation  in parallel 5ml of (0.34M)KOH solution 

in ethanol ,The mixtures were refluxed with stirring for 4 hours at 78ÁC , The 

precipitated were filtered and washed by hot ethanol and  diethyl ether  then dried, ( 

yield 82,6%).  

 

 

       

 

 

   

 

 

 

 

 

 

3.Results and Discussion: 

 3.1. Infrared Spectra:   

The infrared spectra for the present compounds taken in the range 400-4000 

cm-1 help to indicate regions of absorption vibrations. The main stretching modes 

are for Alizaron : ɜ(C=O)10 at  (1662 cm-1) , ɜ(C=O)9 at  (1633 cm-1) ,ɜ(O-H) at (3450 

cm-1) and ɜ(C-O) at (1293 cm-1) .The IR data of the spectra of Alizarin and its 

complexes are presented in Table 1. The IR spectra of  complexes were compared 

with  Alizarin,s spectra in order to determine the coordination sites that may be 

involved in chelation. 

The main stretching modes in Alizarin,s spectra have shifted to lower 

frequencies in all spectra of complexes.  
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Figure 1. IR absorption spectra of Alizarin 

 
Figure 2. IR absorption spectra of Co(ɯI) complex 

 
Figure 3. IR absorption spectra of Cd(ɯI) complex 

 
Figure 4. IR absorption spectra of Fe(ʐ) complex 

3.2. Electronic spectral data:  

The data of the electronic spectra of Alizarin and its complexes are given in 

Table 1. The spectrum of Alizarin presented one band in the Vis interval at 435 nm 

assigned to (n Ÿ *́) transitions and another band in the UV interval at 240nm 

assigned to (́ Ÿ ́*) transitions ,The electronic spectra  of complexes  in DMF 

solution have all two bands may be assigned to (n Ÿ *́) and (́  Ÿ ́*)  transitions, 

but The position of these bands have located  at higher wavelengths and this refer to 

the happening of complication, although we can notice  the first band  in Co(ɯI) and 
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Fe(ʐ) complexes spectra appears like a shoulder thatôs because intervention 

between (n Ÿ *́) and (d-d transitions) bands.     

 
Figure 5. UV absorption spectra of Alizarin 

 

 
Figure 6. UV absorption spectra of Co (ɯI) complex 

 
Figure 7. UV absorption spectra of Cd (ɯI) complex 
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Figure 8. UV absorption spectra of Fe(ʐ) complex 

 

 

 

 
Compound 

 

 
Color 

 

 

 

Conductivity 

ɛS 

 

 
(C=O) 

cm-1 

 
(O-H) 

cm-1 

 

 
(C-O) 

cm-1 

 

 

 
UV.Vis 

 

Geometry 

 

 
 

Alizarin 

 

 

Orange 

Yellow 

 

 
 

5,9 

 

 
 

1633 
 

 
 

3450 

 

 
 

1293 

ˊ Ÿ ˊ* 
240 nm 

n Ÿ ˊ* 

435 nm 

 

 

__ 

 

Co (ɯI) 

complex 

 

Dark 

blue 

 
10,9 

 
1588 

 
3424 

 
1256 

ˊ Ÿ ˊ* 

292 nm 

n Ÿ ˊ* 

588 nm 

 

Square 

planer 

 

Cd (ɯI) 

complex 

 

Dark 

violet 

 
25,9 

 
1586 

 
3430 

 
1256 

ˊ Ÿ ˊ* 

246 nm 

n Ÿ ˊ* 

572 nm 

 

Tetra 

hedron 

 

Fe(ʐ) 

complex 

 

Blue 

violet 

 

 
142 

 
1590 

 
3426 

 
1257 

ˊ Ÿ ˊ* 

250 nm 

n Ÿ ˊ* 

565 nm 

 

Octa 

hedron 

Table 1. Colors, Conductivity, spectral properties and Geometry 

of the prepared complexes All of these complexes have melting points over 

300ÁC. 
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ʋɼʂ 57. 2788 

ɼʠʙ ʍ. 

ɼʦʢʪʦʨ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ɸʣʴ-ʍʘʚʘʰ ʫʥʠʚʝʨʩʠʪʝʪ, ʬʘʢʫʣʴʪʝʪ çʬʘʨʤʘʮʠʠè 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

THE EFFECTS OF MAGNESIUM, L -CARNITINE ON LIPID PROFILE 

AND PLASMA GLUCOSE IN HEALTHY HUMAN  

 

Annotation: L-Carnitine plays an important role in shuttling the long-chain 

fatty acids across the inner mitochondrial membrane for ɓ oxidation. Adenosine 

triphosphate must bind to a magnesium ion in order to be biologically active. 

In this clinical study, 50 healthy women were supplemented magnesium 

lactate (470 mg/day), and L-Carnitine (500 mg/day) for 8 weeks. 

Total cholesterol, HDL, LDL, TG, fasting plasma Glucose, glycosylated 

hemoglobin and BMI were tested before and after 8 weeks of supplementation. 

Oral administration of 500 mg /daily of L-Carnitine and Magnesium Lactate 

(470 mg/ daily) for a period of 8 weeks caused an increase in high-density 

lipoprotein levels, as well as a decrease in Low-density lipoprotein, Body Mass 

Index, glycosylated hemoglobin, and serum triglycerides. 

No significant change was observed in the fasting plasma glucose 

concentrations in women who have taken L-Carnitine (500 mg daily) and Mg (470 

mg daily). 

Key words: L Carnitine; Total cholesterol; High density lipoprotein (HDL); 

Low density lipoprotein (LDL); Tri acyl glycerol (TG); blood glucose; glycosylated 

hemoglobin; Body mass index (weight kg/length 2 M) (BMI). 
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ɺʃʀʗʅʀɽ ʄɸɻʅʀʗ, L-ʂɸʈʅʀʊʀʅɸ ʅɸ ʃʀʇʀɼʅʓʁ ʇʈʆʌʀʃʔ ʀ 

ʇʃɸɿʄɽʅʅʋʖ ɻʃʖʂʆɿʋ ʋ ɿɼʆʈʆɺʆɻʆ ʏɽʃʆɺɽʂɸ 

 

ɸʥʥʦʪʘʮʠʷ: L-ʢʘʨʥʠʪʠʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʥʦʩʝ 

ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʶʶ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ 

ʤʝʤʙʨʘʥʫ ʜʣʷ ɓ-ʦʢʠʩʣʝʥʠʷ. ɸʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ ʜʦʣʞʝʥ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʠʦʥʦʤ 

ʤʘʛʥʠʷ, ʯʪʦʙʳ ʙʳʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ. 

ɺ ʵʪʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 50 ʟʜʦʨʦʚʳʤ ʞʝʥʱʠʥʘʤ ʜʦʙʘʚʣʷʣʠ 

ʣʘʢʪʘʪ ʤʘʛʥʠʷ (470 ʤʛ / ʜʝʥʴ) ʠ L-ʢʘʨʥʠʪʠʥ (500 ʤʛ / ʜʝʥʴ) ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ. 

ʆʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʃʇɺʇ, ʃʇʅʇ, ʊɻ, ʛʣʶʢʦʟʘ ʚ ʧʣʘʟʤʝ ʥʘʪʦʱʘʢ, 

ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ʠ ʀʄʊ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʜʦ ʠ ʧʦʩʣʝ 8 

ʥʝʜʝʣʴ ʧʨʠʝʤʘ ʜʦʙʘʚʦʢ. 

ʇʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 500 ʤʛ / ʩʫʪʢʠ L-ʢʘʨʥʠʪʠʥʘ ʠ ʣʘʢʪʘʪʘ ʤʘʛʥʠʷ 

(470 ʤʛ / ʩʫʪʢʠ) ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ, ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ʠ 

ʪʨʠʛʣʠʮʝʨʠʜʳ ʩʳʚʦʨʦʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: L ʢʘʨʥʠʪʠʥ, ʆʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ, ʃʠʧʦʧʨʦʪʝʠʥʳ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ), ʃʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ), 

ʊʨʠʘʮʠʣʛʣʠʮʝʨʠʥ (ʊɻ), ʛʣʶʢʦʟʘ ʢʨʦʚʠ, ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, ʀʥʜʝʢʩ 

ʤʘʩʩʳ ʪʝʣʘ (ʚʝʩ ʢʛ / ʜʣʠʥʘ 2 ʄ) (ʀʄʊ). 
 

1- introduction:  

Foods that provide L-Carnitine are mainly animal products, dairy, and meat. 

Red meat has one of the highest concentrations [1, 2]. One particular health 

supplement gaining in demand is L-Carnitine. It is considered safe and effective. L-

Carnitine supplements are best known for accelerating fat loss and improving the 

muscle mass and bone mass in the body [3]. 

L-Carnitine or L-b-hydroxy-c-N-trimethylaminobutyric acid is synthesized in 

the liver and kidneys. L-Carnitine decreases the intramitochondrial acetyl-CoA/CoA 

ratio through trapping of acetyl groups and activation of the pyruvate dehydrogenase 

complex [1]. 

This leads to simultaneous decrease in acetyl-CoA levels in the cytosol 

contributing to activation of the glycolytic pathway [1]. It facilitates the transfer of 

long-chain fatty acids across the mitochondrial inner membrane as acylcarnitine 

esters and acts as an obligatory cofactor for Ç-oxidation of fatty acids [1, 2] and is 

marketed as a weight loss supplement [2]. Figure (1). 

 
Figure 1.Role of L-Carnitine in metabolism of Fatty Acids. 
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Mitochondria may be an important source of oxidative stress in diabetes [4]. 

Thus, L-Carnitine -Mg may be able to restore high-energy phosphate pools in 

myocardial and other cell types [2].  

L-Carnitine prevented the progression of atherosclerotic lesions because of its 

antioxidant and lipid-lowering effects [5]. Studies also demonstrated a large 

decrease in total cholesterol and triglyceride concentrations with L-Carnitine 

supplementation in patients undergoing hemodialysis [6,7,8]. 

L-Carnitine plays an important physiologic role in shuttling the long-chain 

fatty acids across the inner mitochondrial membrane for ɓ oxidation and ATP 

production by subsequent oxidative phosphorylation. It also translocates acetyl-CoA 

into cytoplasm during acetyl-L-Carnitine transport out of mitochondria [2,8,9]. 

One study showed that: Oral supplementation of magnesium oxide and L-

Carnitine and concurrent supplementation of Mg-L-Carnitine besides routine 

treatments could be effective in migraine prophylaxis [1]. 

Researches support that: L-Carnitine prevents oxidative stress and regulates 

nitric oxidative stress, nitric oxide, cellular respiration, and activity of enzymes 

involved in defense against oxidative damage [9]. L-Carnitine also has a protective 

effect on the activity of mitochondrial enzyme succinate dehydrogenase and 

antioxidant enzymes, catalase, and superoxide dismutase, as evidenced in 3-NPA-

induced neurotoxicity [6,7,8]. 

Magnesium is the major intracellular divalent cation and plays an essential 

physiological role in many functions of the body [10 ]. 

Magnesium is essential for the synthesis of nucleic acids and proteins, and is 

an important cofactor for a wide range of enzymes, transporters. Magnesium has 

important effects on the cardiovascular system. Intracellular magnesium forms a key 

complex with ATP and has a key role in many other important biological processes 

such protein synthesis, cell replication, and energy metabolism [11]. 

Adenosine triphosphate (ATP), the main source of energy in cells, must bind 

to a magnesium ion in order to be biologically active. What is called ATP is often 

actually Mg-ATP [1] as such, magnesium plays a role in the stability of all 

polyphosphate compounds in the cells, including those associated with the synthesis 

of DNA and RNA [1, 12] Figure ( 2). 

 
Figure 2.Role of Magnesium in formation ATP . 

 

https://en.wikipedia.org/wiki/Magnesium_in_biology#cite_note-cancerweb.ncl.ac.uk-5
https://en.wikipedia.org/wiki/Polyphosphate
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Magnesium_in_biology#cite_note-cancerweb.ncl.ac.uk-5
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Many researches recommend the supplementation of L-Carnitine for sports 

men and women, to restore high-energy phosphate pools in myocardial and other 

cell types [13].The positive effect of oral L-Carnitine on insulin, GLP1, insulin 

sensitivity and L-Carnitine effects on gastric emptying is studied by (Galloway SD 

2011) [14].  

Insufficient magnesium intake and low serum magnesium are associated with 

a variety of chronic diseases, including insulin resistance and type 2 diabetes 

mellitus, metabolic syndrome, hypertension, cardiovascular disease, stroke, 

migraine, attention deficit disorder, Alzheimerôs disease, and asthma [15, 16]. 

Food and Drugs Administration advice taking L-Carnitine and Magnesium as 

dietary supplements. So study of the positive effects of both drugs in healthy women 

in Syria, and monitoring some blood parameters in healthy women before and after 

taking these dietary supplements was a part of our attention  

2. Methods and Materials: 

2.1. Subjects: Our study include 50 healthy women, average age 30-44 years. 

Academic Research Committee confirm requirement that: takes L-Carnitine 

is into account the legal and ethical conditions and the safety of the patients. 

2.2. Laboratory Measurements:  

Fifty healthy women were treated with L-Carnitine (500 mg daily ) and 

magnesium lactate (470 mg daily) for 8 weeks.  

We observed body mass index (BMI= weigh kg/(length M)2 ), fasting plasma 

glucose, glycosylated hemoglobin, total cholesterol (Chol), HDL cholesterol ,LDL 

cholesterol, and Triglycerides (TG). 

We compared the results of parameters in the tested group before taking 

Magnesium and L-Carnitine; and the parameters in the same group after 8 weeks of 

taking L-Carnitine (500 mg daily) together with Magnesium Lactate (470 mg daily). 

The parameters were measured using standard methods (BioSystems 

Reagents) in the routine laboratory at Al-Hawash Private University- Homs, Syria, 

before taking drug and as soon as they finished program. 

2.3. Statistical analysis: Value are reported as mean Ñ SD. Comparison 

between results before and after program were made by Student,s-test. Calculations 

were performed using a standard statistical package. 

3. Results: 

Plasma T.G was significantly lower after taking L-Carnitine-Mg (88.05 

Ñ4.45 mg/dl) than before taking (100.1Ñ 10.2mg/dl). (Fig 3). 

Before taking L-

Carnitine-Mg 

After taking L-Carnitine-Mg 

(mean Ñ SD: 100.1 Ñ 

10.2 mg/dl) 

(mean Ñ SD: 88.05 Ñ 4.45 mg/dl) 

(P=0.0288 ᾽ 0.05) 

BMI significantly changed after taking L-Carnitine- Mg (20 Ñ 0.5 Kg/M2) 

than before taking (21Ñ0.22 Kg/M2). (Fig 4). 

Before taking L-

Carnitine-Mg 

After taking L-Carnitine-Mg 
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(mean Ñ SD: 21 Ñ 0.22 

mg/dl) 

(mean Ñ SD: 20 Ñ 0.5 mg/dl) 

(P = 0.044 ᾽ 0.05) 

Plasma Hb A1c was significantly lower after taking L-Carnitine-Mg (5.42 

Ñ0.06) than before taking (6.07 Ñ0.03). (Fig 5). 

Before taking L-

Carnitine-Mg 

After taking L-Carnitine-Mg 

(mean Ñ SD: 6.07 Ñ 0.03 

mg/dl) 

(mean Ñ SD: 5.42 Ñ 0.06 mg/dl) 

(P=0.04᾽ 0.05) 

Plasma total Cholesterol was significantly lower after taking L-Carnitine-

Mg (175.15Ñ7.5 mg/dl) than before taking L-Carnitine-Mg (186.25Ñ6.12mg/dl). 

(Fig 6). 

Before taking L-

Carnitine-Mg 

After taking L-Carnitine-Mg 

(mean Ñ SD: 186.25 Ñ 

6.12 mg/dl) 

(mean Ñ SD: 175.15 Ñ 7.7 mg/dl) 

(P=0.04᾽ 0.05) 

Plasma LDL cholesterol was significantly lower after taking L-Carnitine-Mg 

(101.65Ñ5.51mg/dl) than before taking (109.25 Ñ3.2 mg/dl). (Fig 7). 

Before taking L-Carnitine-Mg After taking L-Carnitine-Mg 

(mean Ñ SD: 109.25 Ñ 3.2 mg/dl) (mean Ñ SD: 101.15 Ñ 5.51 mg/dl) 

(P=0.048᾽ 0.05) 

Plasma HDL cholesterol significantly increased after taking L-Carnitine-Mg 

(58.2Ñ 2mg/dl) than before taking (53.6Ñ3.6mg/dl). (Fig 8). 

Before taking L-Carnitine-Mg After taking L-Carnitine-Mg 

(mean Ñ SD: 53.6 Ñ 3.6 mg/dl) (mean Ñ SD: 58.2.15 Ñ 2 mg/dl) 

(P=0.042᾽ 0.05) 

 

 

 
Figure 3. Effect of L-Carnitine and Mg on T.G. 
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Figure 4. Effect of L-Carnitine and Mg on BMI. 

 
Figure 5. Effect of L-Carnitine and Mg on Hb A1c. 

 
Figure 6. Effect of L-Carnitine and Mg on total cholesterol. 

 

 
Figure 7. Effect of L-Carnitine and Mg on LDL cholesterol. 
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Figure 8. Effect of L-Carnitine and Mg on HDL cholesterol . 

 

4. Discussion and Conclusion: 

Oral administration of 500 mg /day of L-Carnitine and Magnesium Lactate ( 

470 mg/ day) for a period of 8 weeks caused an increase in high-density lipoprotein 

levels, as well as a decrease in Low-density lipoprotein, Body Mass Index, 

glycosylated hemoglobin, and serum triglycerides. 

One study tested, the effect of oral L-Carnitine on insulin, GLP1 responses to 

an oral glucose tolerance test (OGTT), and support that: L-Carnitine effects on 

gastric emptying and/or direct ñinsulin-likeò actions on tissues [14]. The result of 

this study promote the effect of L-Carnitine and Magnesium in decreasing of 

glycosylated hemoglobin. Thus; the administration of L-Carnitine with Magnesium 

in healthy women, who have high average in glycosylated hemoglobin (in pre-

Diabetic stage or tested in glucose tolerance test) is positive, because of activation 

the pyruvate dehydrogenase complex, so simulation the glycolytic pathway [14], and 

because of the initiating effect of Mg on Thyroidic hormones [15 ].  

Women reaching menopause could suffer from hypomagnesemia and inturn 

may develop thyroid and other hormonal disorders [16], so Magnesium with L-

Carnitine can decrease these disorders. 

In result of this study, we recommend the administration of L-Carnitine with 

Magnesium for sports men and women, to restore high-energy phosphate pools in 

myocardial and other muscles, and for women reaching menopause to support 

thyroid functions. 
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ʋɼʂ 623.4 

ɻʘʩʘʥʦʚ ʉ.ʕ. 

ʂʫʨʩʘʥʪ  

4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʈʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳè  

ʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ 

ʈʦʩʩʠʷ, ʛ. ʗʨʦʩʣʘʚʣʴ 

 ɹʦʛʘʪʳʨʝʚ ɸ.ɸ. 

 ʂʫʨʩʘʥʪ  

4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʈʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳè 

 ʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ 

 ʈʦʩʩʠʷ, ʛ. ʗʨʦʩʣʘʚʣʴ  

ʄʠʱʝʥʢʦ ʖ.ʄ. 

ʂʫʨʩʘʥʪ  

4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʈʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳè 

 ʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ  

ʈʦʩʩʠʷ, ʛ. ʗʨʦʩʣʘʚʣʴ  

 

ɸʂʊʀɺʅʓɽ ʐʋʄʆɺʓɽ ʇʆʄɽʍʀ ʀ ʀʍ ʆʉʅʆɺʅʓɽ       

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺ ʆɹʃɸʉʊʀ ʈɸɼʀʆʃʆʂɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʪʠʚʥʳʭ ʰʫʤʦʚʳʭ ʧʦʤʝʭ, ʪʘʢʠʭ ʢʘʢ ʘʤʧʣʠʪʫʜʥʦ, ʯʘʩʪʦʪʥʦ 

ʠ ʬʘʟʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ. ʏʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʧʦʤʝʭʠ, ʘ ʪʘʢ 

ʞʝ ʟʘ ʩʯʝʪ ʯʝʛʦ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʤʝʭʘ, ʰʫʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʠʟʣʫʯʝʥʠʝ, 

ʟʦʥʜʠʨʫʶʱʠʡ ʩʠʛʥʘʣ, ʢʦʣʝʙʘʥʠʷ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ. 
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 Annotation. The article discusses the main types and characteristics of active 

noise interference, such as amplitude, frequency and phase-modulated interference. 

What is the data interference, as well as due to what they are formed.  

Keywords: interference, noise, characteristic, radiation, probe signal, 

oscillations, electromagnetic radiation. 

 

ʇʦʤʝʭʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ. ʉʣʫʯʘʡʥʫʶ 

ʬʫʥʢʮʠʶ ʥʝʧʨʝʨʳʚʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʥʘʟʳʚʘʶʪ ʩʣʫʯʘʡʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʉʣʫʯʘʡʥʳʝ ʬʫʥʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʠʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʪʘʢ ʞʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʚʠʜʝ ʤʦʤʝʥʪʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  

 
ʈʠʩ.1. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ ʢʘʢ ʦʙʲʝʢʪ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʤʝʭʠ - ╚̐ ̒
╟̐

╟̒ ̖̃
,  

ʧʨʠ ʵʪʦʤ ╚̐ ̒ ╚̐ ̏Ȣ̅̋˘.˞ 

ʆʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ ï ʪʘʢ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʪʦʨʳʭ ʦʜʠʥʘʢʦʚʳ ʚʦ ʚʩʝʭ ʩʝʯʝʥʠʷʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʪʘʮʠʦʥʘʨʝʥ ʚ ʫʟʢʦʤ 

ʩʤʳʩʣʝ, ʝʩʣʠ ʣʶʙʘʷ ʝʛʦ nïʤʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʥʦʛʦ ʩʜʚʠʛʘ Ű :  

Ἰ̖ȟỄȟ̖ἶ ȟἼȟỄȟἼἶ Ἰ̖ȟỄȟ̖ἶ ȟἼ ȟỄȟἼἶ  

ɽʩʣʠ ʞʝ ʦʛʨʘʥʠʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʪʝʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ m ʠ 

ʜʠʩʧʝʨʩʠʷ „  ʧʨʦʮʝʩʩʘ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʘ ʬʫʥʢʮʠʷ ʢʦʨʨʝʣʷʮʠʠ ʟʘʚʠʩʠʪ 

ʣʠʰʴ ʦʪ ʨʘʟʥʦʩʪʠ Ⱳ ȿ◄ ◄ȿ, ʪʦ ʝʩʪʴ ╡◄ȟ◄ ╡Ⱳ, ʪʦ ʧʦʜʦʙʥʳʡ 

ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʩʪʘʮʠʦʥʘʨʝʥ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. ʇʦʥʷʪʥʦ, ʯʪʦ ʠʟ 

ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʣʝʜʫʝʪ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, 

ʥʦ ʥʝ ʥʘʦʙʦʨʦʪ. 

ɸʢʪʠʚʥʳʝ ʧʦʤʝʭʠ. 

ɸʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ï ʵʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʠʩʪʦʯʥʠʢʦʤ ʨʘʜʠʦʚʦʣʥ, ʟʘʪʨʫʜʥʷʶʱʠʝ ʠʣʠ ʠʩʢʣʶʯʘʶʱʠʝ ʧʨʠʝʤ ʧʦʣʝʟʥʳʭ 

ʩʠʛʥʘʣʦʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʳʜʝʣʝʥʠʝ ʠʟ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ. ʊʦ 

ʝʩʪʴ ʚ ʦʩʥʦʚʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʢʪʠʚʥʳʭ ʧʦʤʝʭ ʣʝʞʠʪ ʷʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʩʪʦʨʦʥʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩ ʮʝʣʴʶ ʧʦʜʘʚʣʝʥʠʷ ʠʣʠ 

ʟʘʪʨʫʜʥʝʥʠʷ ʨʘʙʦʪʳ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ. 
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ɸʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʈʃʉ ʠ 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʝʨʝʜʘʪʯʠʢʘʤʠ ʠʣʠ ʩʪʘʥʮʠʷʤʠ. ɸʢʪʠʚʥʳʝ ʧʦʤʝʭʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʘʩʢʠʨʫʶʱʠʝ ʠ ʠʤʠʪʠʨʫʶʱʠʝ. ʂ ʤʘʩʢʠʨʫʶʱʠʤ ʧʦʤʝʭʘʤ 

ʦʪʥʦʩʷʪʩʷ ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ, ʧʨʠʮʝʣʴʥʳʝ ʠ ʩʢʦʣʴʟʷʱʠʝ ʧʦʤʝʭʠ. ɺʩʝ ʵʪʠ ʚʠʜʳ 

ʧʦʤʝʭ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʝʨʝʜʘʪʯʠʢʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ. ʇʨʠ ʵʪʦʤ ʫ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʧʦʤʝʭʠ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ 

ʯʘʩʪʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʝʤʥʠʢʘ ʧʦʜʘʚʣʷʝʤʦʛʦ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʨʠʮʝʣʴʥʦʡ ʧʦʤʝʭʠ ʵʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʠʟʤʝʨʠʤʳ. 

ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ʤʦʛʫʪ ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ.         

ɽʩʪʝʩʪʚʝʥʥʳʝ ʘʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ï ʵʪʦ ʧʦʤʝʭʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ 

ʉʦʣʥʮʘ, ʟʚʝʟʜ ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ 

ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʛʨʦʟʦʚʳʝ ʨʘʟʨʷʜʳ. ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ 

ʨʘʜʠʦʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʵʪʠʭ ʧʦʤʝʭ 

ʧʦʩʪʦʷʥʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʈʕʉ ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʥʫʪʨʝʥʥʝʛʦ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ (ʙʝʣʦʛʦ ʰʫʤʘ). ɹʝʣʳʡ ʰʫʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʩʧʝʢʪʨʦʤ, ʪʦ ʝʩʪʴ ═█ ═ ╬▫▪▼◄ . 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʘʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ï ʵʪʦ ʧʦʤʝʭʠ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʠʟʣʫʯʘʶʱʠʤʠ ʵʥʝʨʛʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ ʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ. 

ʂ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʤ ʧʦʤʝʭʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʧʦʤʝʭʠ 

ʠ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʦʩʝʜʥʠʤʠ ʈʕʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʫʶ 

ʨʦʣʴ ʥʘʯʠʥʘʶʪ ʠʛʨʘʪʴ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ, ʪʘʢ ʢʘʢ ʧʦ ʤʝʨʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ 

ʦʧʘʩʥʦʩʪʴ ʠʭ ʚʟʘʠʤʥʳʭ ʚʣʠʷʥʠʡ.  

ʇʨʝʜʥʘʤʝʨʝʥʥʳʝ ʘʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʈʕʉ. ʇʦʵʪʦʤʫ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʈʕʉ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʈʕʉ ʧʦʤʝʭʠ ʜʝʣʷʪʩʷ ʥʘ ʤʘʩʢʠʨʫʶʱʠʝ ʠ 

ʠʤʠʪʠʨʫʶʱʠʝ. 

ʊʘʢ ʞʝ ʘʢʪʠʚʥʳʝ ʰʫʤʦʚʳʝ ʧʦʤʝʭʠ ʜʝʣʷʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ ʠ 

ʠʤʧʫʣʴʩʥʳʝ. 

ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʠʣʠ 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʯʘʩʪʦʪʝ (ʬʘʟʝ) ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. 

ʇʨʠʯʝʤ ʤʦʜʫʣʷʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠ ʰʫʤʦʚʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. ʇʦʵʪʦʤʫ 

ʧʦʤʝʭʘ ʠ ʥʘʟʳʚʘʝʪʩʷ ʰʫʤʦʚʦʡ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʠʣʠ 

ʠʤʝʶʱʠʝ ʩʣʫʯʘʡʥʫʶ ʤʦʜʫʣʷʮʠʶ ʧʦ ʘʤʧʣʠʪʫʜʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʠʦʜʫ 

ʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʜʠʦʠʤʧʫʣʴʩʦʚ, ʪʦ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʰʫʤʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʩ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ, ʨʘʚʥʦʡ ʯʘʩʪʦʪʝ ʠʟʣʫʯʝʥʠʷ, 

ʧʦʜʘʚʣʷʝʤʦʛʦ ʈʕʉ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʦʤʝʭʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʘʙʳʝ, ʩʨʝʜʥʠʝ ʠ ʩʠʣʴʥʳʝ (ʧʦʜʘʚʣʷʶʱʠʝ).  
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ʉʣʘʙʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʤʝʭʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʦʣʝʟʥʳʝ ʩʠʛʥʘʣʳ, ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʜʦ 15% ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʩʥʠʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʈʕʉ ʙʦʝʚʳʭ ʟʘʜʘʯ. 

ʉʨʝʜʥʠʝ ʧʦ ʫʨʦʚʥʶ ʩʦʠʟʤʝʨʠʤʳ ʩ ʧʦʣʝʟʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ 

ʜʦ 50% ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʥʠʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʈʕʉ 

ʙʦʝʚʳʭ ʟʘʜʘʯ. ʉʠʣʴʥʳʝ (ʧʦʜʘʚʣʷʶʱʠʝ) ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʦ ʫʨʦʚʥʶ 

ʧʦʣʝʟʥʳʝ ʩʠʛʥʘʣʳ. ʀʭ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʙʦʣʝʝ 75% ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʈʕʉ ʙʦʝʚʳʭ ʟʘʜʘʯ.  

ʐʫʤʦʚʳʝ ʧʦʤʝʭʠ. 

ʇʨʷʤʦʰʫʤʦʚʳʝ ʧʦʤʝʭʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʫʤʳ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ 

ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʳʤʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʧʦʵʪʦʤʫ ʧʦ 

ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʠ ʙʣʠʟʢʠ ʢ ñʙʝʣʦʤʫò ʰʫʤʫ, ʦʙʣʘʜʘʶʱʝʤʫ 

ʥʘʠʣʫʯʰʠʤʠ ʤʘʩʢʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʦʤʝʭ. ʉʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʦʜʝʣʴʶ ʧʨʷʤʦʰʫʤʦʚʦʡ ʧʦʤʝʭʠ (ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʰʫʤʘ) 

ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ ʚʠʜʘ: 

▪̐ ̙◄ ╡▄╤ □ ἫἷἻ♦◄ ἭὀἸ▒ Ⱬ█◄ ⱴ  , 

ʛʜʝ █ ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʤʝʭʠ, ╤◄ ȿ╤◄ȿἭὀἸ ▒ ἩἺἯ╤◄  

ï ʢʦʤʧʣʝʢʩʥʘʷ ʦʛʠʙʘʶʱʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʦʨʤʘʣʴʥʳʡ ʩʣʫʯʘʡʥʳʡ 

ʧʨʦʮʝʩʩ ʩ ʈʝʣʝʝʚʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʡ ʬʘʟʦʡ. 

ʇʨʷʤʦʰʫʤʦʚʘʷ ʧʦʤʝʭʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ñʙʝʣʦʛʦ ʰʫʤʘò ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ 

ʩʧʝʢʪʨʘ. 

ʅʝʧʨʝʨʳʚʥʳʝ ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʘʤʧʣʠʪʫʜʝ, 

ʯʘʩʪʦʪʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʯʘʩʪʦʪʝ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʠʨʫʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʠ ʥʘʧʨʷʞʝʥʠʝ ʰʫʤʘ.  

ɸʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ ʦʙʨʘʟʫʶʪʩʷ ʤʦʜʫʣʷʮʠʝʡ 

ʘʤʧʣʠʪʫʜʳ ʠ ʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʩ ʯʘʩʪʦʪʦʡ ɋ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʜʫʣʷʮʠʠ m: 

▪̱ ˙◄ ╡▄╤ □ ἫἷἻ♦◄ ἭὀἸ▒ Ⱬ█◄ ⱴ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʤʦʜʫʣʠʨʫʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

 
ʈʠʩ.2. ʆʛʠʙʘʶʱʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʨʘʜʠʦʧʨʠʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʘʤʧʣʠʪʫʜʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ ʤʘʩʢʠʨʫʶʪ ʠʣʠ ʠʩʢʘʞʘʶʪ ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ. ʕʪʠ 
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ʧʦʤʝʭʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʨʘʜʠʦʩʚʷʟʠ ʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ 

ʘʚʪʦʩʦʧʨʦʚʦʞʜʝʥʠʷ ʮʝʣʝʡ ʧʦ ʫʛʣʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʈʃʉ ʩ 

ʢʦʥʠʯʝʩʢʠʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʣʫʯʘ ʘʥʪʝʥʥʳ. 

ʏʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ ʦʙʨʘʟʫʶʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʨʝʤʝʥʠ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ Ὢ̐ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ 

ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʢʦʣʝʙʘʥʠʷ:  

█̐ ◄ █ ◕█
╤̐ ◄

╤̐ □╪●
 

ʛʜʝ █ ï ʥʝʩʫʱʘʷ ʯʘʩʪʦʪʘ; ◕█ ï ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ ʧʦʤʝʭʠ; ╤̐ ◄ ï ʟʘʢʦʥ 

ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɸʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʝʟʘʪʫʭʘʶʱʠʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʘʤʧʣʠʪʫʜʝ 

ʰʫʤʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʘʢʦʡ ʧʦʤʝʭʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

▪̱ ˙˥◄ ╡▄╤ □ ◄ ἭὀἸ▒ Ⱬ█◄ ⱴ  

ʛʜʝ m ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ; ʘ ɝ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ 

ʰʫʤ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ɸʄʐ ʧʦʤʝʭ ʩʦʩʪʦʠʪ ʠʟ ʜʠʩʢʨʝʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʯʘʩʪʦʪʝ ʥʝʩʫʱʝʡ ʠ ʜʚʫʭ ʙʦʢʦʚʳʭ ʧʦʣʦʩ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʠʤʤʝʪʨʠʝʡ ʘʤʧʣʠʪʫʜ ʠ ʬʘʟ. ʕʬʬʝʢʪʠʚʥʘʷ ʧʦʣʦʩʘ ʧʦʤʝʭʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʜʚʦʝʥʥʦʡ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʰʫʤʘ. ʇʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʈʕʉ ʪʘʢʘʷ ʧʦʤʝʭʘ ʙʣʠʟʢʘ ʢ ʧʨʷʤʦʰʫʤʦʚʦʡ, ʦʜʥʘʢʦ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʝʡ ʫʩʪʫʧʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ 

ʫʨʦʚʥʷ ʙʦʢʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʏʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʰʫʤʦʚʳʝ ʧʦʤʝʭʠ ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ 

ʧʦ ʯʘʩʪʦʪʝ ʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʬʣʫʢʪʫʘʮʠʦʥʥʳʤ ʰʫʤʦʤ. ʐʠʨʠʥʘ ʠ ʭʘʨʘʢʪʝʨ 

ʩʧʝʢʪʨʘ ʏʄʐ ʟʘʚʠʩʷʪ ʦʪ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʩʣʫʯʘʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʠʥʜʝʢʩʘ ʯʘʩʪʦʪʥʦʡ ʜʝʚʠʘʮʠʠ, 

ʨʘʚʥʦʛʦ ʦʪʥʦʰʝʥʠʶ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ ʢ ʰʠʨʠʥʝ ʩʧʝʢʪʨʘ ʤʦʜʫʣʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʠ. 

ʌʘʟʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʰʫʤʦʚʳʝ ʧʦʤʝʭʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʬʘʟʝ ʰʫʤʦʤ. ʌʦʨʤʘ ʠ 

ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ ʌʐʄ ʧʦʤʝʭʠ ʟʘʚʠʩʷʪ ʦʪ ʬʦʨʤʳ ʠ ʰʠʨʠʥʳ ʩʧʝʢʪʨʘ 

ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʰʫʤʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʘʟʳ æ•̞ .̕ 

ɼʣʷ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʧʘʨʘʤʝʪʨʦʤ æ•̞ .̕<1 ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʰʫʤʘ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ π
Ὢ Ὢ  ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʤʝʭʠ ʩʦʩʪʦʠʪ ʠʟ ʜʠʩʢʨʝʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʥʘ ʯʘʩʪʦʪʝ ʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʜʚʫʭ ʰʫʤʦʚʳʭ ʧʦʣʦʩ. ʇʦ ʬʦʨʝ ʦʥ ʩʭʦʞ ʩʦ 

ʩʧʝʢʪʨʦʤ ɸʄʐ ʧʦʤʝʭʠ, ʘ ʝʛʦ ʰʠʨʠʥʘ ʧʨʠʤʝʨʥʦ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʩʧʝʢʪʨʘ 

ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʰʫʤʘ. ʇʨʠ Ў•̞ ḻ̕ρ ʩʧʝʢʪʨ ʧʦʤʝʭʠ ʠʤʝʝʪ ʬʦʨʤʫ ʛʘʫʩʩʦʚʦʡ 

ʢʨʠʚʦʡ, ʘ ʝʛʦ ʰʠʨʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʩʧʝʢʪʨʘ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʰʫʤʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʘʟʳ. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʇʦʤʝʭʘʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʣʶʙʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʥʠʞʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʈʃʉ, ʪ.ʝ. ʫʤʝʥʴʰʘʶʱʠʝ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʧʦʤʝʭ ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʝ ʫʭʫʜʰʘʶʪ ʪʘʢʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʃʉ, ʤʝʨʦʧʨʠʷʪʠʷ, 

ʩʥʠʞʘʶʱʠʝ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʥʘʨʫʰʘʶʱʠʝ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʈʃʉ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ, ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ - ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʝ (ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ) ʠ ʫʤʳʰʣʝʥʥʳʝ (ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ). ʂʨʦʤʝ 

ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʤʝʭʠ. ɺ ʨʘʤʢʘʭ ʅʀʈ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʘʢʪʠʚʥʳʝ ʧʦʤʝʭʠ. ɸʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʠʩʪʦʯʥʠʢʦʤ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʈʃʉ. 

ɼʝʡʩʪʚʠʝ ɸʄ-ʧʦʤʝʭ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ 

ʢ ʧʝʨʝʛʨʫʟʢʝ ʋʇʏ, ʚʳʟʳʚʘʶʱʝʡ ʧʦʜʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘ. ɼʝʡʩʪʚʠʝ ʏʄ-ʧʦʤʝʭʠ ʥʘ 

ʧʨʠʝʤʥʠʢ ʨʘʜʠʦʩʠʩʪʝʤʳ ʧʦʜʦʙʥʦ ʜʝʡʩʪʚʠʶ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨ ʩʧʝʢʪʨʘ. 

ʉʧʝʢʪʨ ʧʦʤʝʭʠ ʧʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʏʄ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʫʜʚʦʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ ʠʣʠ ʯʘʩʪʦʪʳ ʤʦʜʫʣʷʮʠʠ. ʇʨʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʠʨʫʶʱʠʭ ʯʘʩʪʦʪʘʭ ʠʣʠ ʤʦʜʫʣʷʮʠʠ ʩʧʝʢʪʨʦʤ ʯʘʩʪʦʪ ʥʘ 

ʚʳʭʦʜʝ ʧʨʠʝʤʥʠʢʘ ʨʘʜʠʦʩʠʩʪʝʤʳ ʧʦʷʚʣʷʶʪʩʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʚʫʢʦʚʦʤ ʜʠʘʧʘʟʦʥʝ (ʪʦʥʘʣʴʥʳʝ ʧʦʤʝʭʠ). ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʧʦʤʝʭʠ ʷʚʣʷʶʪʩʷ ʧʨʠʮʝʣʴʥʳʤʠ. 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʩʝʛʜʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʥʘ ʬʦʥʝ ʧʦʤʝʭʦʚʦʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʥʘʠʭʫʜʰʠʭ 

ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʣʦʢʘʪʦʨ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʩ ʪʨʝʙʫʝʤʳʤ 

ʢʘʯʝʩʪʚʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʩʝʭ ʈʃʉ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʟʘʱʠʪʥʳʝ ʤʝʨʳ, ʦʙʱʝʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ - ʦʙʝʩʧʝʯʠʪʴ ʚʳʜʝʣʝʥʠʝ 

ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʮʝʣʠ ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʧʦʤʝʭ. ʊʝʭʥʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʦʧʠʨʘʶʪʩʷ 

ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʮʝʣʝʚʳʭ ʠ ʧʦʤʝʭʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʤʝʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʤʝʭʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʧʨʠʮʝʣʴʥʦʡ ʧʦʤʝʭʠ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʪʦʯʥʝʝ ʧʦ ʩʚʦʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʜʠʨʫʶʱʝʤʫ 9 ʩʠʛʥʘʣʫ ʈʃʉ. ɼʣʷ ʝʝ 

ʧʦʩʪʘʥʦʚʢʠ ʉʇʇ ʜʦʣʞʥʘ ʧʨʠʥʷʪʴ ɿʉ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. ʇʦʵʪʦʤʫ 

ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʧʨʠʮʝʣʴʥʳʭ ʧʦʤʝʭ ʚʢʣʶʯʘʶʪ ʧʦʚʳʰʝʥʠʝ ʩʢʨʳʪʥʦʩʪʠ ʨʘʙʦʪʳ 

ʈʃʉ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʤʝʭ ʥʘʨʷʜʫ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ. ʂ ʥʠʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʭʦʜ ʚ ʵʬʠʨ, ʦʨʛʘʥʠʟʘʮʠʶ ʩʤʝʥʳ 

ʯʘʩʪʦʪʥʳʭ ʣʠʪʝʨʦʚ ʈʃʉ (ʧʣʘʥʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʤʠʥʘʣʦʚ ʠʭ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ), 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʈʃʉ ʠ ʪʘʢ ʜʘʣʝʝ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ, ʥʝ 

ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ, ʪʘʢ ʢʘʢ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʧʨʦʙʣʝʤʫ 

ʅʀʈ. ɺ ʅʀʈ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ɸʐʇ. 

ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʦʨʤʳ ɿʉ, 

ʧʝʨʝʩʪʨʦʡʢʫ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ɿʉ, ʨʘʙʦʪʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪʘʭ, 
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ʫʩʪʨʘʥʝʥʠʝ ʧʝʨʝʛʨʫʟʢʠ ʧʨʠʝʤʥʠʢʘ, ʩʝʣʝʢʮʠʶ ʩʠʛʥʘʣʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʠʭʦʜʘ ʠ ʯʘʩʪʦʪʝ. ɺʳʙʦʨ ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ɿʉ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʨʳʪʥʦʩʪʴ ʨʘʙʦʪʳ ʣʦʢʘʪʦʨʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ çʩʠʣʦʚʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷè 

ʧʦʩʪʘʥʦʚʱʠʢʫ ʘʢʪʠʚʥʦʡ ʧʦʤʝʭʠ (ʇɸʇ). çʉʠʣʦʚʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝè 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇɸʇ ʦʛʨʘʥʠʯʝʥʳ 

ʤʦʱʥʦʩʪʴʶ ʙʦʨʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʪʦʛʜʘ ʢʘʢ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʈʃʉ ʟʘʚʠʩʷʪ ʦʪ ʙʦʣʝʝ ʤʦʱʥʳʭ ʥʘʟʝʤʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. ʇʝʨʝʩʪʨʦʡʢʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʠ ʨʘʙʦʪʘ ʣʦʢʘʪʦʨʘ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪʘʭ ʧʦʚʳʰʘʶʪ ʩʢʨʳʪʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ, ʟʘʪʨʫʜʥʷʶʪ 

ʧʨʦʪʠʚʥʠʢʫ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʧʦʩʪʘʥʦʚʢʠ ʧʦʤʝʭ ʠ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ 

ʦʪʩʪʨʘʠʚʘʪʴʩʷ ʧʦ ʯʘʩʪʦʪʝ ʦʪ ʩʦʟʜʘʥʥʦʡ ʧʦʤʝʭʠ. ʏʝʤ ʙʦʣʴʰʝ ʚʨʝʤʷ ʥʘʚʝʜʝʥʠʷ 

ʧʦʤʝʭʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʨʝʤʝʥʠ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ 10 ʈʃʉ, ʪʝʤ 

ʵʬʬʝʢʪʠʚʥʝʝ ʵʪʦʪ ʤʝʪʦʜ. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʈʃʉ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʦʜʠʥ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʡ ʢʘʥʘʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʧʝʨʘʪʠʚʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ 

ʧʦ ʯʘʩʪʦʪʝ, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʭ ʢʘʥʘʣʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʩʪʨʦʝʥ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʯʘʩʪʦʪʫ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ʘʢʪʠʚʥʳʭ ʧʦʤʝʭ, ʠʤʝʶʪ ʫʟʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʇʨʦʙʣʝʤʘ ʅʀʈ ʦʭʚʘʪʳʚʘʝʪ ʪʦʣʴʢʦ 

ʙʦʨʴʙʫ ʩ ɸʐʇ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʢʦʤʧʝʥʩʘʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ɸʂʇ ɸʐʇ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʘʞʥʳʭ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʂʇ: ɼʣʷ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʝʥʩʘʪʦʨʘ 

ʥʘ ʚʭʦʜʝ ʘʥʪʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʤʝʭʘ, ʧʦʵʪʦʤʫ ʚ 

ʢʘʞʜʦʤ ʫʛʣʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʣʫʯʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʨʝʤʷ (ʧʦʨʷʜʢʘ 100 ʤʢʩ) ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ, ʘ ʠʟʣʫʯʝʥʠʝ ʟʦʥʜʠʨʫʶʱʝʛʦ 

ʩʠʛʥʘʣʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʥʘʩʪʨʦʡʢʠ ɸʂʇ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

ʧʘʤʷʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʜʦ 

ʧʝʨʝʚʦʜʘ ʣʫʯʘ ʚ ʩʣʝʜʫʶʱʝʝ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ. ʆʜʠʥ ɸʂʇ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʤʝʭʫ ʩ ʦʜʥʦʛʦ ʫʛʣʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ 

ʧʨʠʥʮʠʧʘ ʝʛʦ ʨʘʙʦʪʳ (ʧʦʤʝʭʠ, ʧʨʠʭʦʜʷʱʠʝ, ʩ ʨʘʟʥʳʭ ʫʛʣʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʝ 

ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ) ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʪʨʝʭʢʘʥʘʣʴʥʳʡ ʘʚʪʦʢʦʤʧʝʥʩʘʪʦʨ, 

ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ ʦʪ ʦʩʥʦʚʥʦʡ ʘʥʪʝʥʥʳ ʠ ʪʨʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʥʪʝʥʥʳ. ɸʂʇ ʥʝʵʬʬʝʢʪʠʚʝʥ ʧʨʦʪʠʚ ʧʦʤʝʭ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʛʣʘʚʥʦʤ ʣʝʧʝʩʪʢʝ ɼʅ. ɽʩʣʠ ʮʝʣʴ ʩʘʤʘ ʩʪʘʚʠʪ ʘʢʪʠʚʥʫʶ ʧʦʤʝʭʫ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʣʫʯʘʡ çʩʘʤʦ ʧʨʠʢʨʳʪʠʷè), ʪʦ ʈʃʉ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ 

ʝʝ ʫʛʣʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ (ʧʝʣʝʥʛ). 
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indicators of the solvency of the enterprise, the efficiency of the use of working 

capital are considered. 

Keywords: economy, current assets, enterprise, balance sheet, capital, 

resources, efficiency. 

 

ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ ð ʵʪʦ ʦʩʦʙʘʷ ʩʬʝʨʘ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ çʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 
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ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷè. 

ʂ ʦʙʦʨʦʪʥʳʤ ʘʢʪʠʚʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʥʦʩʷʪ: ʟʘʧʘʩʳ, ʜʝʙʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ, ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ, ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʮʝʥʥʦʩʪʷʤ ʠ ʧʨʦʯʠʝ 

ʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʠʤʫʱʝʩʪʚʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʤʝʨ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ 

ʚʩʝʛʦ ʠʤʫʱʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʚʠʜʦʚ.  

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʘʢʪʠʚʦʚ  ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʶ  ʠʭ 

ʩʦʩʪʦʷʥʠʷ, ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʫʢʪʫʨʳ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʘʢʪʠʚʦʚ ɸʆ 

çʅʝʬʪʝʛʘʟʭʦʣʜʠʥʛè ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ ʩ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʠʭ ʩʦʩʪʘʚʝ ʠ 

ʩʪʨʫʢʪʫʨʝ. 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ ɸʆ çʅʝʬʪʝʛʘʟʭʦʣʜʠʥʛè ʚ 2018 ʛʦʜʫ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 59 291 823 ʪʳʩ. ʨʫʙʣʝʡ ʠʣʠ ʥʘ 313,2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 

ʛʦʜʦʤ, ʠ ʥʘ 15 069 476 ʪʳʩ. ʨʫʙʣʝʡ ʠʣʠ ʥʘ 120 %. ʇʨʠ ʵʪʦʤ ʵʪʦʪ ʨʦʩʪ 

ʦʙʫʩʣʦʚʣʝʥ ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ ʚʥʝʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ. ʅʦ ʩʥʠʞʝʥʠʝ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʭʫʜʰʝʥʠʶ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʥʠʞʝʥʠʶ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʨʠʩʢʘ ʙʘʥʢʨʦʪʩʪʚʘ. 

ʆʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ ʫʚʝʣʠʯʠʣʠʩʴ ʟʘ ʜʚʘ ʛʦʜʘ ʥʘ 78854162 ʪʳʩ. ʨʫʙʣʝʡ ʠʣʠ ʥʘ 

2355,8 %.  

ʏʪʦ ʦʟʥʘʯʘʝʪ ʪʘʢʦʡ ʨʝʟʢʠʡ ʨʦʩʪ? ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʘʢʪʠʚʦʚ. 

ʆʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʘʢʪʠʚʦʚ ʚʘʞʥʘ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. 

ʅʘ ʠʟʤʝʥʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠʚʦʚ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  ʈʘʩʯʸʪ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠʚʦʚ 
 2017 2018 ɸʙʩʦʣʶʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʟʘ 2017-

2018 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ 

0,76 2,25 1,49 

ʇʝʨʠʦʜ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ 

480,90 162,15 318,75 

 

ʀʟʤʝʥʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠʚʦʚ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʝʣʠʯʠʥʳ 

ʘʢʪʠʚʦʚ. ʊʘʢ, ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠʚʦʚ ʩʦʩʪʘʚʠʣʦ 
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1,49. ɿʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2,25 ʟʘ 

162,15 ʜʥʝʡ, ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʚʝʣʠʯʠʥʳ ʩʫʤʤʘʨʥʳʭ ʘʢʪʠʚʦʚ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ 

ʥʘ 0,76 ʟʘ 480,90 ʜʥʝʡ. ʇʝʨʚʳʡ ʬʘʢʪʦʨ ʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʚʪʦʨʦʡ 

- ʦʪʨʠʮʘʪʝʣʴʥʦʝ.  

ɸʥʘʣʠʟ ʣʠʢʚʠʜʥʦʩʪʠ ʘʢʪʠʚʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʵʪʦ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʘʟʥʳʝ ʘʩʧʝʢʪʳ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʧʘʨʪʥʝʨʦʚ, ʠʥʚʝʩʪʦʨʦʚ, ʢʨʝʜʠʪʦʨʦʚ [1, ʩ.146]. 

 

ʊʘʙʣʠʮʘ 2 - ɼʠʥʘʤʠʢʘ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

2016 2017 2018 ʅʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɸʙʩʦʣʶʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʢʫʱʝʡ 

ʣʠʢʚʠʜʥʦʩʪʠ 

13,864 1,965 1,890 1-2 -11,974 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʨʦʯʥʦʡ 

ʣʠʢʚʠʜʥʳʝ 

13,864 1,673 1,598 0,7-0,8 -12,266 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʙʩʦʣʶʪʥʦʡ 

ʣʠʢʚʠʜʥʦʩʪʠ 

2,510 0,084 0,232 0,2 -2,278 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʠ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ 

ʘʢʪʠʚʦʚ 

0,144 8,555 17,349 0,5-1 17,205 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ ʚ 2016 ʛʦʜʫ 

ʙʳʣʦ 2,510, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ ʚ 2017 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣ 0,084, ʚ ʢʦʥʮʝ 2018 

ʛʦʜʘ ʝʛʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,232, ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤ ʟʥʘʯʝʥʠʠ 0,2. 

ʇʦʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʣ ʥʦʨʤʘʪʠʚʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʩʚʳʰʝ 1,5 ʧʝʨʚʳʝ ʜʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʠʦʜʘ, ʘ ʥʘ ʢʦʥʝʮ 

ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥ ʩʦʩʪʘʚʠʣ 1,890. ʕʪʦ ʦʟʥʘʯʘʝʪ ʩʥʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʛʘʰʝʥʠʷ ʪʝʢʫʱʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʨʘʩʯʝʪʘʤ ʟʘ ʩʯʝʪ ʦʙʦʨʦʪʥʳʭ 

ʘʢʪʠʚʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝʤ ʩʫʤʤʳ ʧʨʠʙʳʣʠ ʢ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ. 

 

ʊʘʙʣʠʮʘ 3 -  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʦʚ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

2017 2018 ɸʙʩʦʣʶʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘ 2016-

2018 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʘʢʪʠʚʦʚ 

33992253,5 73419334,5 39427081 (215,99%) 
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ʂʦʵʬʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʢʪʠʚʦʚ 

1,439 2,524 1,085 

 

ɺʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʦʚ ʚʳʨʦʩʣʦ ʩ 2017 ʛʦʜʘ ʚ 

2018 ʛʦʜʫ ʥʘ 216% ʠʣʠ ʥʘ 39427081 ʪʳʩ. ʨʫʙ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʚʝʩʴʤʘ 

ʫʩʧʝʰʥʦ ʧʦʣʴʟʫʝʪʩʷ ʩʚʦʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʥʝʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʪʝʢʫʱʠʭ ʘʢʪʠʚʦʚ ɸʆ çʅʝʬʪʝʛʘʟʭʦʣʜʠʥʛè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʟʫʯʘʝʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʨʘʙʦʪʘʝʪ ʥʝ ʵʬʬʝʢʪʠʚʥʦ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ 

ʟʘʢʘʟʯʠʢʘʤʠ, ʚʝʜʝʪ ʥʝʦʩʤʦʪʨʠʪʝʣʴʥʫʶ ʢʨʝʜʠʪʥʫʶ ʧʦʣʠʪʠʢʫ, ʦʪʧʫʩʢʘʷ 

ʧʨʦʜʫʢʮʠʶ çʚ ʜʦʣʛè, ʦʪʯʝʛʦ ʚʝʣʠʢʘ ʜʦʣʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʦʙʱʝʡ 

ʩʫʤʤʝ ʪʝʢʫʱʠʭ ʘʢʪʠʚʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʩʪʦʷʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʜʚʫʭ ʚʝʣʠʢʠʭ ʜʝʨʞʘʚ. ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ï  

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʘʨʪʥʝʨʳ, ʙʣʠʞʘʡʰʠʝ ʩʪʨʘʥʳ-ʩʦʩʝʜʠ, ʦʢʘʟʳʚʘʶʱʠʝʩʷ 

ʧʝʨʝʜ ʨʘʟʣʠʯʥʳʤʠ ʦʛʨʘʥʠʯʠʪʝʣʷʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ 

ʧʦʩʪʘʚʢʠ ʨʦʩʩʠʡʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʂʅʈ ʟʘ ʪʨʝʭʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ 

ʨʘʩʩʤʦʪʨʠʤ ʙʣʠʞʘʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʦʜʠʘʣʦʛ, ʨʝʩʫʨʩʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ, 

ʵʢʦʥʦʤʠʢʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. 

Annotation:  The article is devoted to the analysis of the state of relations in 

the electric power industry of the two great powers. Russia and China are strategic 

partners, the closest neighboring countries facing various constraints on economic 



41 

growth. We will analyze the supply of Russian electricity to China over a three-year 

period and consider the immediate prospects for cooperation in this area. 

Keywords: energy, energy dialogue, resource base, economy, electricity. 

 

ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʥʘ ʨʳʥʢʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ ʂʠʪʘʡ ʟʘʥʠʤʘʝʪ 1 ʤʝʩʪʦ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʣʝʢʪʨʠʯʝʩʪʚʘ.  

ɺ ʮʝʣʦʤ,  ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʦ ʙʣʘʛʦʜʘʨʷ 

ʫʩʪʦʡʯʠʚʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʨʘʩʪʫʱʝʤʫ ʩʧʨʦʩʫ ʚ ʂʠʪʘʝ, ʢʦʪʦʨʳʡ ʩ 

2009 ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ. ʇʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚ ʂʠʪʘʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʨʦʩʪ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʩʦʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʧʨʦʩʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʘʩʪʫʱʠʡ 

ʘʚʪʦʧʘʨʢ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʪʨʘʥʝ ʪʘʢʞʝ ʨʘʩʪʝʪ ʙʦʣʴʰʠʤʠ 

ʪʝʤʧʘʤʠ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʛʦʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʂʅʈ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʩʪʨʝʤʠʪʩʷ ʫʤʝʥʴʰʠʪʴ ʜʦʣʶ ʜʦʙʳʯʠ 

ʫʛʣʷ ʚ ʩʪʨʘʥʝ. ɼʘʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʫʞʝ ʜʘʣʦ ʩʦʢʨʘʱʝʥʠʝ ʜʦʙʳʯʠ ʠ ʧʨʠʨʦʩʪ ʚ 

ʠʤʧʦʨʪʝ ʫʛʦʣʴʥʦʛʦ ʩʳʨʴʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ 

ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʣʘʩʪʝʡ ʜʦʣʷ ʫʛʦʣʴʥʳʭ ʊʕʉ ʜʝʨʞʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 79%. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʳʨʘʙʦʪʢʝ ʵʥʝʨʛʠʠ ʠʛʨʘʶʪ ʘʪʦʤʥʳʝ ʩʪʘʥʮʠʠ. ɸʪʦʤʥʘʷ 

ʛʝʥʝʨʘʮʠʷ ʩʪʨʘʥʳ ʩʝʛʦʜʥʷ ï ʵʪʦ ʦʢʦʣʦ 18 ɻʚʪ ʤʦʱʥʦʩʪʝʡ ʥʘ 23 ʨʝʘʢʪʦʨʘʭ.  

ʅʝʤʘʣʦʚʘʞʥʳʡ ʧʨʠʨʦʩʪ ʚ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʤʝʝʪ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʂʠʪʘʷ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 280 ɻʚʪ ʵʥʝʨʛʠʠ, ʪʘʢʞʝ 

ʂʠʪʘʡ ʥʘʩʪʨʦʝʥ ʥʘ ʫʩʠʣʝʥʠʝ çʟʝʣʝʥʦʡ ʵʥʝʨʛʠʠè, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʜʘʝʪ 

ʩʪʘʙʠʣʴʥʳʡ ʧʨʠʨʦʩʪ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ. ʂ ʧʨʠʤʝʨʫ, ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ ʚ 

2019 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 14% (ʚ 2018 ʛʦʜʫ 

ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 184,27 ɻʚʪ, ʘ ʚ 2019 ï 210,05 ɻʚʪ), ʘ ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 17,4% ( ʚ 2018 ʛʦʜʫ ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʠʣʘ 174,33 

ɻʚʪ, ʘ ʚ 2019 204,68 ɻʚʪ).  

ʆʜʥʘʢʦ ʢʘʢ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʳʰʝ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ ʂʠʪʘʝ ʪʘʢʞʝ ʨʘʩʪʝʪ, ʠ ʧʦʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʦʪʩʪʘʝʪ ʦʪ ʪʝʤʧʦʚ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʦ ʂʠʪʘʡ ʚʳʥʫʞʜʝʥ ʟʘʢʫʧʘʪʴ ʟʘ ʨʫʙʝʞʦʤ 

ʧʝʨʚʠʯʥʳʝ ʨʝʩʫʨʩʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 

2025 ʛʦʜʘ ʜʝʬʠʮʠʪ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʂʅʈ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʝʨʝʞʘʶʱʠʭ ʝʞʝʛʦʜʥʳʭ ʪʝʤʧʦʚ  ʨʦʩʪʘ ʧʨʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʘʨʪʥʝʨʦʤ 

ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ, ʢʦʪʦʨʘʷ ʧʣʘʥʠʨʫʝʪ 

ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʫʧʥʝʡʰʠʤ ʵʢʩʧʦʨʪʝʨʦʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʂʠʪʘʡ 

ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ. ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʧʦʪʨʝʙʣʝʥʠʝ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 2019 ʢ 2017 

ʛ, ʪʦ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 2,5%, ʘ ʧʦʪʨʝʙʣʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,8%. ʋʚʝʣʠʯʝʥʠʶ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʚʦʜ ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ 
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ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ɽʕʉ ʈʦʩʩʠʠ ï 2969,9 ʄɺʪ. ʋʚʝʣʠʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʝʛʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ï 244,09 ʄɺʪ. ɺʳʚʝʜʝʥʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʝʥʝʨʠʨʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦ ʈʦʩʩʠʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 1 850,16 

ʄɺʪ, ʘ ʧʦ ɽʕʉ ʈʦʩʩʠʠ ï 1 746,03 ʄɺʪ. 

ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʥʝʪʪʦ-ʵʢʩʧʦʨʪʝʨʘʤʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʤʧʦʨʪ ʂʠʪʘʷ ʧʨʝʚʳʰʘʝʪ ʨʦʩʩʠʡʩʢʠʡ ʠʤʧʦʨʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʤʝʨʥʦ ʚ 2,5 ʨʘʟʘ ʟʘ ʚʝʩʴ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ɿʘ 2019 

ʛʦʜ ʠʤʧʦʨʪ ʂʅʈ ʧʨʝʚʳʩʠʣ ʠʤʧʦʨʪ ʈʦʩʩʠʠ ʚ 11,8 ʨʘʟ.  ʆʜʥʘʢʦ ʵʢʩʧʦʨʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʂʠʪʘʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʵʢʩʧʦʨʪ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʦʡ 

ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʈʦʩʩʠʠ ʥʘʧʨʘʚʣʝʥ ʚ ɽʚʨʦʧʫ, ʦʜʥʘʢʦ ʜʦʣʷ ʂʠʪʘʷ  ʚ ʦʙʱʝʤ 

ʦʙʲʝʤʝ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 2019 ʛʦʜʫ ʩʪʘʚʠʣʘ 16%.  

ɺʝʩʴʤʘ ʟʥʘʯʠʤʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʦʨʪʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢʘ. ʆʙʲʝʜʠʥʝʥʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ɺʦʩʪʦʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʠ ʯʝʪʳʨʝʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʨʠʤʦʨʩʢʦʛʦ 

ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʝʚ, ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʈʝʩʧʫʙʣʠʢʠ 

ʉʘʭʘ (ʗʢʫʪʠʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʪ ʪʨʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʢʩʧʦʨʪ: 

çɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ï ɸʡʛʫʥʴè (220 ʂʚʪ), çɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ï ʍʵʡʭʵè (110 ʢɺʘʪ), 

çɸʤʫʨʩʢʘʷ ï ʍʵʡʭʵè (500 ʢɺʪ). ʈʘʩʩʤʦʪʨʠʤ ʦʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʟʘ ʪʨʝʭʛʦʜʠʯʥʳʡ ʧʝʨʠʦʜ. 

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʲʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʂʠʪʘʡ ʟʘ 

2017-2019 ʛʛ. 

ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʩʥʠʞʘʝʪʩʷ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʪʦ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʩʝʪʝʚʳʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʊʘʢ ʚ 2018 ʛ. ʦʙʲʝʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ 

ʂʠʪʘʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʚʩʝʤʫ ʵʢʩʧʦʨʪʥʦʤʫ ʩʝʯʝʥʠʶ ʩʦʩʪʘʚʠʣ 3 ʤʣʨʜ 109 

ʤʣʥ ʢɺʪ ʯ, ʯʪʦ ʤʝʥʴʰʝ ʦʙʲʝʤʦʚ ʧʦʩʪʘʚʢʠ ʚ 2017 ʛʦʜʫ. ʀ ʚ ʵʪʦʤ, 2019 ʛʦʜʫ, ʥʘʰ 

ʢʠʪʘʡʩʢʠʡ ʧʦʢʫʧʘʪʝʣʴ ʪʘʢʞʝ ʟʘʢʘʟʘʣ ʦʙʲʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʫʨʦʚʥʝ 2018 

ʛʦʜʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʥʘʣʠʟʘ ʝʞʝʛʦʜʥʦ ʂʠʪʘʡ ʠʤʧʦʨʪʠʨʫʝʪ ʠʟ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ 

3,1 ʤʠʣʣʠʘʨʜʘ ʢɺʪ/ʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʧʦ ʤʝʨʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʫʭʦʜʘ ʩ ʨʳʥʢʘ ʠʥʜʫʩʪʨʠʡ ʩ ʚʳʩʦʢʠʤ 
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ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʦʚ ʧʦʩʪʘʚʦʢ ʵʢʩʧʦʨʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ 

ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʳʭ 

ʤʦʱʥʦʩʪʝʡ), ʠ ʩ ʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʚʥʝʰʥʠʡ ʩʧʨʦʩ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʵʢʩʧʦʨʪʥʦʡ ʮʝʥʦʡ ʥʘ 

ʧʦʩʪʘʚʢʠ ʨʦʩʩʠʡʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʂʠʪʘʡ. ʄʝʭʘʥʠʟʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʚʦʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʢʩʧʦʨʪʥʘʷ ʮʝʥʘ 

ʷʚʣʷʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚ ʨʘʤʢʘʭ 25-ʣʝʪʥʝʛʦ ʢʦʥʪʨʘʢʪʘ ʥʘ ʧʦʩʪʘʚʢʫ 100 

ʤʣʨʜ ʢɺʪ*ʯ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦʙ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʜʣʷ ʈʦʩʩʠʠ: 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʬʪʴ, ʛʘʟ ʠ ʫʛʦʣʴ ʠʣʠ ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ʊʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

ʛʝʥʝʨʘʮʠʠ ʚ ʆʕʉ ɺʦʩʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 42%, ʪʦ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʟʘ ʩʯʝʪ ʜʦʟʘʛʨʫʟʢʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʛʨʫʟʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʆʕʉ ɺʦʩʪʦʢʘ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʚʳʨʘʙʦʪʢʫ ʜʦ 

55 ʤʣʨʜ ʢɺʊ*ʯ, ʘ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʜʦ 6 ʤʣʨʜ ʢɺʪ*ʯ 

ʆʜʥʘʢʦ ʚ ʦʢʪʷʙʨʝ 2019 ʛʦʜʘ ʨʦʩʩʠʡʩʢʠʝ ʠ ʢʠʪʘʡʩʢʠʝ ʣʠʜʝʨʳ 

ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʠʤʧʦʨʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ 

ʩʦʭʨʘʥʠʪʩʷ ʥʘ ʥʳʥʝʰʥʝʤ ʫʨʦʚʥʝ, ʥʝ ʙʫʜʝʪ ʩʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʂʠʪʘʡʩʢʠʝ 

ʚʣʘʩʪʠ ʚ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 2019 ʛʦʜʘ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʚ ʢʨʫʧʥʦʤ ʛʦʨʦʜʝ ʋʭʘʥʝ 

ʚʩʧʳʰʢʫ ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʦʤ 2019-nCoV ʧʥʝʚʤʦʥʠʠ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ 

ʢʚʘʨʪʘʣʘ ʧʥʝʚʤʦʥʠʷ ʦʭʚʘʪʠʣʘ ʚʝʩʴ ʤʠʨ. ʉʠʪʫʘʮʠʷ ʩ ʢʦʨʦʥʘʚʠʨʫʩʦʤ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʂʠʪʘʝ ʠ ʥʘ ʢʦʥʲʶʥʢʪʫʨʫ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ. 

ʆʜʥʘʢʦ ʩʠʪʫʘʮʠʷ ʩ ʢʦʨʦʥʘʚʠʨʫʩʦʤ ʥʝ ʧʦʚʣʠʷʣʘ ʥʘ ʵʢʩʧʦʨʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʂʠʪʘʡ ʠ ʚ 1 ʢʚʘʨʪʘʣʝ 2020 ʛʦʜʘ ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣ ʧʨʦʰʣʦʛʦʜʥʠʡ ʫʨʦʚʝʥʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʳʥʝʰʥʝʡ ʩʠʪʫʘʮʠʝʡ ʚ ʤʠʨʝ ʤʳ ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʘʷ ʵʧʠʜʝʤʠʷ 

ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʩʧʦʨʪ ʨʦʩʩʠʡʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʮʝʣʦʤ ʟʘ 2020 ʛʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʦʩʩʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʥʷʪʴ ʫʩʪʦʡʯʠʚʫʶ ʥʠʰʫ ʥʘ ʨʳʥʢʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʂʠʪʘʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʥʘʨʘʱʠʚʘʥʠʝ ʵʢʩʧʦʨʪʘ: ʥʘ ʨʳʥʢʝ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ ʤʦʥʦʧʩʦʥʠʠ, ʢʦʛʜʘ ʥʘʰʘ 

ʩʪʨʘʥʘ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥʘ ʩʦʛʣʘʰʘʪʴʩʷ ʥʘ ʫʩʣʦʚʠʷ ʂʠʪʘʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʵʢʩʧʦʨʪʥʳʭ ʮʝʥ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʪʘʢ ʢʘʢ ʚʚʝʜʝʥʥʳʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʨʠʝʥʪʨʠʨʦʚʘʪʴ ʥʘ ʜʨʫʛʠʭ ʧʦʨʝʙʠʪʝʣʝʡ ɸʊʈ. 

ʉʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʥʘʨʘʱʠʚʘʥʠʶ ʧʦʩʪʘʚʦʢ ʨʦʩʩʠʡʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 2020 

ʛʦʜʫ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʢʦʨʦʥʘʚʠʨʫʩ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʦʥʪʨʘʛʝʥʪʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʳʥʝʰʥʝʡ ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ 

ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ 
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ʪʨʝʪʴʠʭ ʩʪʨʘʥʘʭ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ 

ʢʘʢ ʈʦʩʩʠʷ, ʪʘʢ ʠ ʂʠʪʘʡ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʥʘ 2019-2022 ʛʛ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʜʠʥʘʤʠʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʥʘ ʦʮʝʥʢʘ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ. ʋʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʣʝʙʘʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ, ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ. 

Annotation: The article presents an analysis of federal budget expenditures 

planned for 2019-2022. Conclusions are drawn about the dynamics of the presented 
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indicators. There are the assessments of the most significant changes. Possible 

causes and consequences of fluctuations of indicators are indicated. 

 Key words: federal budget, federal budget expenditures. 

 

ɺʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʘ. ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʘ. ɻʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʛʦʩʫʜʘʨʩʪʚʫ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʘ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʵʪʦʡ ʩʠʩʪʝʤʝ ʟʘʥʠʤʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʠʟʫʯʝʥʳ ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʨʘʩʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʦʩʷʪ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʟʥʘʯʠʪ ʥʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʙʦʣʝʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʥʘʤ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ, 

ʩʦʩʪʘʚʣʝʥʥʦʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1]. ʕʪʦʪ 

ʜʦʢʫʤʝʥʪ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ï "ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ 

ʪʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ 2019 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2020 ʠ 2021 

ʛʦʜʦʚ". 

ʊʘʙʣʠʮʘ 1. 

ʈʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ 2019-2022 ʛʛ. 
ʇʦʢʘʟʘʪʝʣʴ 2019 ʉʪʨʫʢʪʫʨ

ʘ, % 

2020 ʉʪʨʫʢʪʫʨ

ʘ, % 

2021 ʉʪʨʫʢʪ

ʫʨʘ, % 

2022 ʉʪʨʫʢʪ

ʫʨʘ, % 

ʀʟʤʝʥʝʥʠʷ 

ʟʘ 2019-

2022 ʛʛ. 

ɺʩʝʛʦ 18293,7 100,0 19503,3 100,0 20634,0 100,0 21763,3 100,0 3469,6 

ʆʙʱʝʛʦʩʫʜʘʨʩʪ

ʚʝʥʥʳʝ 

ʚʦʧʨʦʩʳ 

1424,0 7,8 1555,4 8,0 1619,0 7,8 1665,1 7,7 241,1 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʦʙʦʨʦʥʘ 

2955,5 16,2 3100,8 15,9 3246,5 15,7 3332,7 15,3 377,2 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝ

ʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

2215,8 12,1 2458,2 12,6 2456,0 11,9 2479,9 11,4 264,1 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʵʢʦʥʦʤʠʢʘ 

2711,3 14,8 2638,3 13,5 2842,8 13,8 3246,4 14,9 535,1 

ɾʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

270,1 1,5 251,6 1,3 289,6 1,4 386,5 1,8 116,4 
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ʆʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

200,0 1,1 348,4 1,8 411,5 2,0 437,7 2,0 237,7 

ʆʙʨʘʟʦʚʘʥʠʝ 860,6 4,7 911,6 4,7 947,3 4,6 903,5 4,2 42,9 

ʂʫʣʴʪʫʨʘ, 

ʢʠʥʝʤʘʪʦʛʨʘʬʠ

 ̫

127,7 0,7 138,4 0,7 132,9 0,6 124,2 0,6 -3,5 

ɿʜʨʘʚʦʦʭʨʘʥʝʥ

ʠʝ 

678,0 3,7 1022,1 5,2 961,3 4,7 976,2 4,5 298,2 

ʉʦʮʠʘʣʴʥʘʷ 

ʧʦʣʠʪʠʢʘ 

4870,4 26,6 5010,6 25,7 5046,1 24,4 4827,7 22,2 -42,7 

ʌʠʟʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘ ʠ  

ʩʧʦʨʪ 

64,7 0,4 69,9 0,4 61,1 0,3 64,2 0,3 -0,5 

ʉʨʝʜʩʪʚʘ 

ʤʘʩʩʦʚʦʡʠʥʬʦ

ʨʤʘʮʠʠ 

79,4 0,4 92,4 0,5 71,5 0,3 71,2 0,3 -8,2 

ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥ

ʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦ

ʛʦ ʜʦʣʛʘ 

819,0 4,5 897,0 4,6 1037,1 5,0 1155,7 5,3 336,7 

ʄʝʞʙʶʜʞʝʪʥʳ

ʝ ʪʨʘʥʩʬʝʨʪʳ 

ʦʙʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ 

1017,3 5,6 1008,7 5,2 995,6 4,8 1004,1 4,6 -13,2 

ʋʩʣʦʚʥʦ 

ʫʪʚʝʨʞʜʝʥʥʳʝ 

- - - - 515,9 2,5 1088,2 5,0 1088,2 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʘʩʭʦʜʳ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚʦʟʨʦʩʣʠ ʥʘ ʩʫʤʤʫ 3469,6 ʤʣʨʜ ʨʫʙʣʝʡ. ʇʨʠʯʸʤ 

ʥʘʠʙʦʣʴʰʝʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ:  

- ʧʦʢʘʟʘʪʝʣʴ çʫʩʣʦʚʥʦ ʫʪʚʝʨʞʜʸʥʥʳʝè, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʣʩʷ ʩ 2019 ʛʦʜʘ ʥʘ 

ʩʫʤʤʫ 1088,2 ʤʣʨʜ ʨʫʙʣʝʡ (ʧʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʚ 2021 ʛʦʜʫ). 

- ʧʦʢʘʟʘʪʝʣʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʣʩʷ ʩ 2019 ʛʦʜʘ ʥʘ 

ʩʫʤʤʫ 535,1 ʤʣʨʜ ʨʫʙʣʝʡ. ɿʘ ʩʯʸʪ ʨʦʩʪʘ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ 

ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʝʩʣʝʜʫʝʪ ʪʘʢʫʶ ʮʝʣʴ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʘʰʝʡ 

ʩʪʨʘʥʦʡ (ʧʦ ʩʣʦʚʘʤ ʇʫʪʠʥʘ), ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʥʘ 5 ʤʝʩʪʦ ʈʦʩʩʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ɺɺʇ. ʈʦʩʩʠʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʥʘ 6 ʤʝʩʪʝ (ʥʫʞʥʦ ʩʤʦʪʨʝʪʴ 

ʩʪʘʪʠʩʪʠʢʫ ʦʬʠʮʠʘʣʴʥʫʶ, ʢʦʪʦʨʫʶ ʩʦʩʪʘʚʣʷʝʪ ʄɺʌ), ʝʸ ʦʧʝʨʝʞʘʝʪ ɻʝʨʤʘʥʠʷ. 

ʀʟ ʯʠʩʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʜʦʣʛʘ (336,7 ʤʣʨʜ ʨʫʙʣʝʡ), 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ (298,2 ʤʣʨʜ ʨʫʙʣʝʡ), ʦʙʨʘʟʦʚʘʥʠʝ (42,9 ʤʣʨʜ ʨʫʙʣʝʡ), ʦʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (237,7ʤʣʨʜ ʨʫʙʣʝʡ), ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

(116,4 ʤʣʨʜ ʨʫʙʣʝʡ), ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʘʷ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ (264,1 ʤʣʨʜ ʨʫʙʣʝʡ), ʥʘʮʠʦʥʘʣʴʥʘʷ ʦʙʦʨʦʥʘ (377,2 ʤʣʨʜ ʨʫʙʣʝʡ), 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ (241,1 ʤʣʨʜ ʨʫʙʣʝʡ). 

ʈʘʩʩʯʠʪʘʚ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʣʠʩʴ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʢʫʣʴʪʫʨʘ ʠ 

ʢʠʥʝʤʘʪʦʛʨʘʬʠʷ (-3,5 ʤʣʨʜ ʨʫʙʣʝʡ), ʩʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ (-42,7 ʤʣʨʜ ʨʫʙʣʝʡ), 

ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ (-0,5ʤʣʨʜ ʨʫʙʣʝʡ), ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (-8,2 ʤʣʨʜ ʨʫʙʣʝʡ), ʤʝʞʙʶʜʞʝʪʥʳʝ ʪʨʘʥʩʬʝʨʪʳ ʦʙʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ (-13,2 ʤʣʨʜ ʨʫʙʣʝʡ). ʉʘʤʦʤʫ ʙʦʣʴʰʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʦʜʚʝʨʛʩʷ 

ʧʦʢʘʟʘʪʝʣʴ çʉʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘè. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, 

ʨʘʩʭʦʜʳ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʬʝʜʝʨʘʣʴʥʦʤ 

ʙʶʜʞʝʪʝ, ʥʦ ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʙʶʜʞʝʪʘʭ, ʘ ʪʘʢʞʝ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʦʥʜʘʭ. ʄʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʚ ʠʟʤʝʥʝʥʠʝ ʫʜʝʣʴʥʳʭ ʚʝʩʦʚ ʧʦʢʘʟʘʪʝʣʝʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ, 

ʦʥʘ ʚʩʸ ʨʘʚʥʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʦʚ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. çʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ - ʩʦʮʠʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʧʦʣʠʪʠʢʘ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʦʡʥʫʶ ʞʠʟʥʴ ʠ ʩʚʦʙʦʜʥʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ,è-ʩʪ.7 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ. ʊʘʢ 

ʚ 2019 ʛʦʜʫ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣ 26,6%, ʚ 2020 ʛʦʜʫ - 25,7%, ʚ 2021 ʛʦʜʫ - 

24,4%, ʚ 2022 ʛʦʜʫ ï 22,2%. ɺʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʠʜʸʪ ʧʦʢʘʟʘʪʝʣʴ 

çʥʘʮʠʦʥʘʣʴʥʘʷ ʦʙʦʨʦʥʘè, ʜʘʣʝʝ ï çʥʘʮʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘè.  

ʄʠʥʠʤʘʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʨʘʩʭʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠʤʝʝʪ (ʥʝ 

ʙʝʨʸʤ ʚ ʨʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʴ çʋʩʣʦʚʥʦ ʫʪʚʝʨʞʜʸʥʥʳʝè) ʧʦʢʘʟʘʪʝʣʴ çʌʠʟʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪè, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʛʦ ʚ 2019-2020 ʛʦʜʘʭ ʩʦʩʪʘʚʠʣ 0,4%, ʘ 

ʚ 2021-2022 ʛʦʜʘʭ 0,3%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ (ʥʘʧʨʠʤʝʨ, "ʈʘʟʚʠʪʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2016-2020 

ʛʦʜr").ʏʫʪʴ ʚʳʰʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ çʉʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠè ʠ 

çʂʫʣʴʪʫʨʘ ʠ ʢʠʥʝʤʘʪʦʛʨʘʬʠʷè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʨʘʩʭʦʜʦʚ ʧʨʦʝʢʪʘ ʙʶʜʞʝʪʘ ï ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ ʠ 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʘʩʭʦʜʳ ʧʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʩʦʢʨʘʱʝʥʳ, ʯʪʦ 

ʙʫʜʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʚʩʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʘ. 

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠʚʝʜʸʪ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ 

ʧʦʜʯʠʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʪʝʨʝʩʘʤ ʧʦʪʨʝʙʣʝʥʠʷ, ʫʩʠʣʝʥʠʝ ʪʨʫʜʦʚʦʡ 

ʤʦʪʠʚʘʮʠʠ ʠ ʜʝʣʦʚʦʡ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ ʠ ʩʘʤʦʙʳʪʥʦʩʪʠ.  
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ɿʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʭʦʨʦʰʦ, ʥʦ ʩʪʦʠʪ ʣʠ ʪʘʢ ʧʨʝʥʝʙʨʝʛʘʪʴ ʜʨʫʛʠʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʙʱʝʩʪʚʝ ʤʦʛʫʪ ʧʦʨʦʜʠʪʴ ʝʱʸ ʙʦʣʴʰʝʝ ʩʦʮʠʘʣʴʥʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦ, ʩʪʨʘʪʠʬʠʢʘʮʠʶ? ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚʦʧʨʦʩʳ ʵʪʠ ʨʠʪʦʨʠʯʝʩʢʠʝ, 

ʚʳʙʦʨ ʦʩʪʘʸʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. "ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ ʪʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ 2019 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2020 ʠ 2021 ʛʦʜʦʚ" (ʫʪʚ. 

ʄʠʥʬʠʥʦʤ ʈʦʩʩʠʠ). 

 

ʋɼʂ 339.138 

ʇʨʠʛʦʨʦʚʩʢʘʷ ʊ.ʅ. 

ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʢʘʬʝʜʨʘ çʄʘʨʢʝʪʠʥʛʘ ʠ ʨʝʢʣʘʤʳè 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈɻɻʋ) 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

ɸʅɸʃʀɿ ʈʓʅʂɸ ɺɽʊɽʈʀʅɸʈʅʓʍ ʇʈɽʇɸʈɸʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʳʥʦʢ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʨʘʩʩʤʦʪʨʝʥʳ ʚʣʠʷʶʱʠʝ ʥʘ ʨʳʥʦʢ ʬʘʢʪʦʨʳ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘ, 

ʧʨʠʚʝʜʝʥʳ ʚʝʜʫʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ 

ʨʳʥʢʘ, ʚʝʪʝʨʠʥʘʨʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʚʠʜʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʞʝ ʩʘʤʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʘʛʨʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʦʜʚʝʨʞʝʥʦ ʨʠʩʢʫ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʮʝʣʴʶ, ʥʝʞʝʣʠ ʠʭ ʣʝʯʝʥʠʝ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʣʝʯʝʙʥʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʆʙʲʝʤ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʮʝʥʝʥ ʚ $40 

ʤʣʨʜ. 60% ʨʳʥʢʘ ʟʘʥʠʤʘʶʪ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʪʘʣʴʥʘʷ ʜʦʣʷ 

ʦʪʚʦʜʠʪʩʷ ʜʦʤʘʰʥʠʤ ʧʠʪʦʤʮʘʤ. ʕʢʩʧʝʨʪʳ ʜʘʶʪ ʦʮʝʥʢʫ ʨʦʩʪʘ ʨʳʥʢʘ 

ʚʝʪʧʨʝʧʘʨʘʪʦʚ ʚ 5-6% ʝʞʝʛʦʜʥʦ ʜʦ 2030 ʛʦʜʘ (ʨʠʩ. 1) [1].  
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ʈʠʩʫʥʦʢ 1. ʇʝʨʩʧʝʢʪʠʚʳ ʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ 

ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 2. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

 
ʈʠʩʫʥʦʢ 2. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʳʥʦʢ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ 

ɺ ʈʦʩʩʠʠ 65% ʜʦʣʠ ʨʳʥʢʘ ʟʘʥʠʤʘʶʪ ʟʘʨʫʙʝʞʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 35% (ʨʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 3. ʈʳʥʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚʝʪʧʨʝʧʘʨʘʪʦʚ ɺ ʈʌ 

ʂʘʩʘʝʤʦ ʠʤʧʦʨʪʘ, 20% ʚʩʝʛʦ ʨʳʥʢʘ ʚʝʪʧʨʝʧʘʨʘʪʦʚ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʯʝʪʳʨʝʭ ʩʪʨʘʥ: ʌʨʘʥʮʠʷ (Merial, Seva Sante Animale), ɻʝʨʤʘʥʠʷ 

(Bayer, Basf), ʅʠʜʝʨʣʘʥʜʳ (Alfasan, Beafar) ʠ ʀʩʧʘʥʠʷ (Invesa, Syva). 

ʃʠʜʝʨʘʤʠ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʢʦʤʧʘʥʠʠ: 

çɺʀʂè, çɺʝʪʧʨʦʤè, çɹʠʦʚʝʪè, çɺʝʪʙʠʦʭʠʤè, çʉʠʤʙʠʦè ʠ çNita Farmè [2, ʩ. 

33]. 

 ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʩʪʨʫʢʪʫʨʝ ʚʝʪʧʨʝʧʘʨʘʪʦʚ 

ʟʘʥʠʤʘʶʪ ʚʘʢʮʠʥʳ ʠ ʩʳʚʦʨʦʪʢʠ ï 39%, ʘʥʪʠʙʠʦʪʠʢʠ ï 34%, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ 

ʠ ʚʠʪʘʤʠʥʳ ï 10% (ʨʠʩ. 4). 
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ʈʠʩʫʥʦʢ 4. ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʈʦʩʩʠʠ ʧʦ ʚʠʜʘʤ ʚʝʪʧʨʝʧʘʨʘʪʦʚ 

ʈʳʥʦʢ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ ʨʦʩʪ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʪʠʮʳ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʩʚʠʥʝʡ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ʂʈʉ) (ʨʠʩ. 5) [3]. 

 
ʈʠʩʫʥʦʢ 5. ʆʙʲʝʤ ʨʳʥʢʘ ʚʝʪʧʨʝʧʘʨʘʪʦʚ, ʤʣʨʜ. ʨʫʙ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʨʘʩʪʫʱʠʡ ʩʝʢʪʦʨ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï 

ʧʪʠʮʝʚʦʜʩʪʚʦ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʳʥʦʢ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɺ 

ʈʦʩʩʠʠ ʩ 2015 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 20% ʠ ʚ 2019 ʛʦʜʫ 

ʩʦʩʪʘʚʣʷʝʪ 10 821 ʪʳʩ. ʪʦʥʥ, ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʟʘʥʠʤʘʝʪ 

ʤʷʩʦ ʧʪʠʮʳ (ʨʠʩ. 6) [5]. 

 
ʈʠʩʫʥʦʢ 6. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʚ ʈʦʩʩʠʠ ʟʘ 2001-2019ʛʛ., 

ʪʳʩ.ʪ. 

 ʀʤʧʦʨʪ ʤʷʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʘ ʚʦʪ ʵʢʩʧʦʨʪ ʥʘʙʠʨʘʝʪ ʦʙʲʝʤʳ ï 

191 ʪʳʩ. ʪ. ʟʘ ʷʥʚʘʨʴ-ʘʚʛʫʩʪ 2019 ʛʦʜʘ.  


