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2016. ï 375 ʩ. 

ʋ ʟʙʽʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʘʪʪʽ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚ ʟ ʧʠʪʘʥʴ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʦʟʨʦʙʦʢ ʪʘ 

ʥʦʚʠʭ ʨʽʰʝʥʴ ʚ ʝʥʝʨʛʝʪʠʮʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ VIɯ ʄʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɽʥʝʨʛʝʪʠʢʘ. ɽʢʦʣʦʛʽʷ. ʃʶʜʠʥʘè. 

ɼʦ ʟʙʽʨʥʠʢʘ ʚʢʣʶʯʝʥʦ ʩʪʘʪʪʽ ʟʘ ʪʘʢʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʝʪʠʢʠ; 
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ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ; ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʝʥʝʨʛʦʻʤʥʠʭ ʚʠʨʦʙʥʠʮʪʚ; 

ʪʝʧʣʦʪʝʭʥʽʢʘ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; ʛʝʦʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʛʽʨʥʠʯʽ ʪʝʭʥʦʣʦʛʽʾ; ʦʭʦʨʦʥʘ ʧʨʘʮʽ, 

ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʮʠʚʽʣʴʥʦʾ ʙʝʟʧʝʢʠ; ʽʥʞʝʥʝʨʥʘ ʝʢʦʣʦʛʽʷ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʚʠʤʦʛ. 

ɺʠʢʣʘʜʝʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʜʘʥʦ ʦʮʽʥʢʫ ʨʽʚʥʽʚ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʪʘ ʚʧʣʠʚʫ 

ʛʘʣʫʟʽ ʥʘ ʣʶʜʠʥʫ. 
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ɹʦʥʜʘʨʝʥʢʦ ɺ.ɯ., ʜ-ʨ ʪʝʭʥ., ʥʘʫʢ, ʧʨʦʬʝʩʦʨ,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʽʜʟʝʤʥʦʾ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ 

ʄʘʣʘʰʢʝʚʠʯ ɼ.ʉ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʧʽʜʟʝʤʥʦʾ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ 

ɼɺʅɿ çʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʈʆɿɺʀʊʂʋ ɺʋɻɯʃʔʅʆɰ ɻɸʃʋɿɯ ʋʂʈɸɰʅʀ 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʫʛʽʣʴʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʨʦʟʚʠʪʢʫ ʜʦ 2020 ʨʦʢʫ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʰʘʭʪʥʦʛʦ ʬʦʥʜʫ 

ʋʢʨʘʾʥʠ. ʅʘʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʚʘʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʝʨʞʘʚʥʦʾ 

ʪʘ ʥʝʜʝʨʞʘʚʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʯʠʥʠ ʥʠʟʴʢʦʾ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʽ ʧʘʜʽʥʥʷ 

ʚʫʛʣʝʚʠʜʦʙʫʪʢʫ ʚ ʢʨʘʾʥʽ. ɺʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʦʣʴʥʦʩʪʽ ʚʫʛʽʣʣʷ, ʫʪʚʦʨʝʥʥʷ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʚʽʜʭʦʜʽʚ. ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʽ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʫʛʣʝʚʠʜʦʙʫʚʥʽ 

ʨʝʛʽʦʥʠ.  

Findings. In the article, the analysis of the current state of Ukraine coal mining industry and 

outlook for its developments for the period until 2020 are presented. The analysis of the conditions 

of Ukraine mine fund is carried out. Statistical data of gross coal production of the governmental 

and non-governmental forms of ownerships are given. The reasons of low profitability and coal 

production decline in the country are considered. Research results of the ash content of coal 

production, formation and accumulation of mine waste are stated. The main promising trends of 

sufficient energy resources use and reduction of environmental impact on coal-mining regions are 

emphasized.  

 

ɺʉʊʋʇ 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʟʚ'ʷʟʢʫ ʟ ʛʝʦʧʦʣʽʪʠʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʋʢʨʘʾʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ  ̔ʧʦ 

ʩʫʪʽ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʧʦʣʦʞʝʥʥʷ ʚʫʛʣʝʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʧʘʨʘʣʽʟʫʚʘʣʠ ʨʦʙʦʪʫ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ɼʝʬʽʮʠʪ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʚʽʜʙʠʚʩʷ ʥʘ ʨʦʙʦʪʽ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʤʝʪʘʣʫʨʛʽʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ. ʅʠʥʽʰʥʷ ʥʝʧʨʦʩʪʘ ʩʠʪʫʘʮʽʷ ʚ 

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ ʧʽʜʚʠʱʫʻ ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ ʷʢ ʛʘʨʘʥʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʜʝʨʞʘʚʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʚʫʛʽʣʴʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ. 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɺʋɻɯʃʔʅʆɰ ɻɸʃʋɿɯ 

ʈʝʩʫʨʩʠ ʢʘʤ'ʷʥʦʛʦ ʚʫʛʽʣʣʷ. ʋʢʨʘʾʥʘ ʻ ʢʨʘʾʥʦʶ ʚ ʥʘʜʨʘʭ ʷʢʦʾ ʟʘʣʷʛʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʟʘʧʘʩʠ 

ʚʫʛʽʣʣʷ ʚʩʽʭ ʤʘʨʦʢ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ ʉʐɸ ʟ ʧʠʪʘʥʴ ʝʥʝʨʛʝʪʠʢʠ [1] 

ʜʦʚʝʜʝʥʽ ʟʘʧʘʩʠ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʣʷʪʴ 33,9 ʤʣʨʜ. ʪ ʽ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 4% ʚʽʜ 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʮʴʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ, ʟ ʷʢʠʭ 15,4 ʤʣʨʜ. ʪ ï ʘʥʪʨʘʮʠʪʫ ʽ ʙʽʪʫʤʽʥʦʟʥʦʛʦ 

ʚʫʛʽʣʣʷ, 18,5 ʤʣʨʜ. ʪ ï ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ (ʨʠʩ. 1). ɿʘ ʦʮʽʥʢʘʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʛʝʦʣʦʛʽʚ ʥʘʜʨʘ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 110 ʤʣʨʜ. ʪ ʚʫʛʽʣʣʷ. ɺ ʜʘʥʠʡ ʯʘʩ, ʥʘ ʜʽʶʯʠʭ ʰʘʭʪʘʭ 

ʧʨʦʤʠʩʣʦʚʽ ʟʘʧʘʩʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 6,5 ʤʣʨʜ. ʪ. 
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ʈʠʩʫʥʦʢ 1. ʉʚʽʪʦʚʽ ʟʘʧʘʩʠ ʚʫʛʽʣʣʷ 

 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʪʨʠ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʘ ï ɼʦʥʝʮʴʢʠʡ, ʃʴʚʽʚʩʴʢʦ-

ɺʦʣʠʥʩʴʢʠʡ ʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ, ʥʘʡʙʽʣʴʰʠʤ ʟ ʷʢʠʭ ʻ ɼʦʥʝʮʴʢʠʡ ʙʘʩʝʡʥ (ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ 

85% ʚʫʛʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ). ʉʪʨʫʢʪʫʨʘ ʟʘʧʘʩʽʚ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ. 2. 

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʟʘʧʘʩʽʚ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ 

 

ɺʫʛʽʣʴʥʽ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʨʦʟʨʦʙʢʠ. ɯʟ ʟʘʛʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʘʤ'ʷʥʦʛʦ ʚʫʛʽʣʣʷ ʙʽʣʴʰʝ 60% ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 

900 ʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʨʦʟʨʦʙʢʠ ʧʝʨʝʚʠʱʠʣʘ 1500 ʤ. ʅʝʜʦʣʽʢʦʤ ʨʝʩʫʨʩʽʚ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ ʻ ʤʘʣʘ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʽʚ, ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʩʢʣʘʜʘʻ 1 ʤ. ʋ 

ʩʪʨʫʢʪʫʨʽ ʟʘʧʘʩʽʚ ʚʫʛʽʣʣʷ ʥʘ ʯʘʩʪʢʫ ʧʣʘʩʪʽʚ ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 1,2 ʤ ʧʨʠʧʘʜʘʻ ʣʠʰʝ 20,4%, ʥʘ 

ʪʦʥʢʽ (0,71-1,2 ʤ) ï 74%, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʚʝʣʴʤʠ ʪʦʥʢʽ (ʤʝʥʰʝ 0,7 ʤ) ï 33,3% [2]. ʎʝ 

ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ. ʊʘʢʦʞ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʩʪʚʦʨʶʻ ʚʠʩʦʢʘ ʤʝʪʘʥʦʚʽʩʪʴ ʧʣʘʩʪʽʚ. 

ʅʠʟʴʢʽ ʩʧʦʞʠʚʯʽ ʷʢʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʟʦʣʴʥʽʩʪʶ ʥʘ ʨʽʚʥʽ 40% ʽ ʚʤʽʩʪʦʤ ʩʽʨʢʠ 1,5-

2,5%, ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʽʜʚʠʱʫʻ ʚʠʪʨʘʪʠ ʽ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʫʛʣʝʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʉʪʘʥ ʰʘʭʪʥʦʛʦ ʬʦʥʜʫ. ʉʪʘʥʦʤ ʥʘ 01.01.2014 ʨ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʴ 243 ʰʘʭʪʠ, ʟ ʷʢʠʭ 

ʜʽʶʯʠʭ ï 150 ʰʘʭʪ, ʟ ʥʠʭ ï 90 ʜʝʨʞʘʚʥʠʭ ʽ 60 ʥʝʜʝʨʞʘʚʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. ɺ ʛʘʣʫʟʽ ʙʫʣʦ 

ʟʘʜʽʷʥʦ ʧʦʥʘʜ 250 ʪʠʩ. ʯʦʣ., ʚʢʣʶʯʘʶʯʠ ʥʘ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠʙʣʠʟʥʦ 155 ʪʠʩ. ʯʦʣ 

[3]. 

ʐʘʭʪʥʠʡ ʬʦʥʜ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʫʢʨʘʡ ʚʘʞʢʦʤʫ ʩʪʘʥʽ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʩʧʨʦʝʢʪʦʚʘʥʦ ʽ ʧʦʙʫʜʦʚʘʥʦ ʚ 50-70 ʨʨ. ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ. ʄʘʡʞʝ 96% ʰʘʭʪ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʧʨʘʮʶʶʪʴ ʙʝʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ɼʚʽ ʪʨʝʪʠʥʠ 

ʦʩʥʦʚʥʦʛʦ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʽʜʧʨʘʮʶʚʘʣʠ ʥʦʨʤʘʪʠʚʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʾ ʟʘʤʽʥʠ. ʇʠʪʦʤʘ ʚʘʛʘ ʚʫʛʣʝʜʦʙʫʚʥʠʭ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ 
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ʧʨʦʭʽʜʥʠʮʴʢʠʭ ʢʦʤʙʘʡʥʽʚ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʪʨʝʪʠʥʫ, ʘ ʥʦʚʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ï ʙʣʠʟʴʢʦ 15%. ʅʘ ʰʘʭʪʘʭ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ 

ʢʨʫʪʦʧʘʜʘʶʯʽ ʧʣʘʩʪʠ, ʤʘʡʞʝ 60% ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʫʛʽʣʣʷ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʙʽʡʥʠʭ ʤʦʣʦʪʢʽʚ. 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ï 64% ʤʘʶʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʙʽʣʴʰʝ 50 ʨʦʢʽʚ, ʟ ʷʢʠʭ 

28% ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʦʥʘʜ 70 ʨʦʢʽʚ (ʨʠʩ. 3, ʘ). ʈʝʢʦʥʩʪʨʫʡʦʚʘʥʦ 80 ʰʘʭʪ ʘʙʦ 57%, ʟ ʥʠʭ 84% 

ï ʧʦʥʘʜ 20 ʨʦʢʽʚ ʪʦʤʫ (ʨʠʩ. 3, ʙ). ʅʘ 35 ʰʘʭʪʘʭ ʧʨʦʪʷʞʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʛʽʨʩʴʢʠʭ ʚʠʨʦʙʦʢ 

ʧʝʨʝʚʠʱʫʻ 60 ʢʤ (ʨʠʩ. 3, ʚ). ɹʽʣʴʰʝ 40 ʰʘʭʪ ʚʝʜʫʪʴ ʛʽʨʥʠʯʽ ʨʦʙʦʪʠ ʥʘ ʛʣʠʙʠʥʽ ʧʦʥʘʜ 800 ʤ 

(ʨʠʩ. 3, ʛ) [4]. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʜʽʶʯʠʭ ʰʘʭʪ ʋʢʨʘʾʥʠ: ʘ ï ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʙ ï 

ʟʘ ʯʘʩʦʤ, ʱʦ ʧʨʦʡʰʦʚ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ; ʚ ï ʟʘ ʧʨʦʪʷʞʥʽʩʪʶ ʧʽʜʪʨʠʤʫʚʘʥʠʭ 

ʚʠʨʦʙʦʢ; ʛ ï ʟʘ ʛʣʠʙʠʥʦʶ ʨʦʟʨʦʙʢʠ ʟʘʧʘʩʽʚ. 

ʉʪʘʥ ʰʘʭʪʥʦʛʦ ʬʦʥʜʫ ʢʘʨʜʠʥʘʣʴʥʦ ʟʘʟʥʘʚ ʟʤʽʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʚ ɼʦʥʝʮʴʢʽʡ 

ʪʘ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟ 90 ʰʘʭʪ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʣʠʰʝ 35 ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʜʝʨʞʘʚʠ. ɿ 60 ʰʘʭʪ 

ʥʝʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ï 30 ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʟʦʥʽ ɸʊʆ ʧʝʨʝʙʫʚʘʻ 85 ʰʘʭʪ ʚʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 57% 

ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʛʘʣʫʟʽ ʩʢʦʨʦʪʠʣʦʩʴ ʜʦ 120 ʪʠʩ. 

ʯʦʣ. 

ɹʘʣʘʥʩ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ. ʋ 2015 ʨʦʢʫ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʚ 

39,7 ʤʣʥ.ʪ., ʱʦ ʥʘ 38,8% ʥʠʞʯʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ 2014ʨ [5]. ɺʠʜʦʙʫʪʦʢ ʢʦʢʩʽʚʥʦʛʦ 

ʚʫʛʽʣʣʷ ʟʘ ʤʠʥʫʣʠʡ ʨʽʢ ʚʧʘʚ ʥʘ 49,8% (ʥʘ 7 ʤʣʥ. 984,2 ʪʠʩ. ʪ) ï                       ʜʦ 8 ʤʣʥ 155,1 

ʪʠʩ. ʪ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ ï ʥʘ 35,3% (ʥʘ 17,252 ʤʣʥ. ʪ) ʜʦ 31,604 ʤʣʥ. ʪ. ɼʠʥʘʤʽʢʘ ʚʠʜʦʙʫʪʢʫ 
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ʢʦʢʩʽʚʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʫʛʽʣʣʷ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʠʡ ʚʠʜʦʙʫʪʦʢ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʟʘ ʧʝʨʽʦʜ 

2000-2015 ʨʨ. ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ. 4 ʽ ʨʠʩ. 5. 

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʽʢʘ ʚʠʜʦʙʫʪʢʫ ʢʦʢʩʽʚʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ, ʤʣʥ ʪ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ɿʘʛʘʣʴʥʘ ʜʠʥʘʤʽʢʘ ʚʠʜʦʙʫʪʢʫ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ, ʤʣʥ ʪ. 

 

ʈʽʟʢʝ ʧʘʜʽʥʥʷ ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʧʦʯʘʣʦʩʷ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ ʚʝʜʝʥʥʷ 

ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ɼʦʥʝʮʴʢʽʡ ʽ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʟ ʯʝʨʚʥʷ 2014 ʨʦʢʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʣʠ ʩʢʣʘʜʥʦʱʽ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʚʫʛʽʣʣʷ ʥʘ ʩʢʣʘʜʠ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʧʦʨʫʰʝʥʦ ʟʘʣʽʟʥʠʯʥʝ ʩʧʦʣʫʯʝʥʥʷ, ʧʨʠʧʠʥʝʥʘ ʜʦʩʪʘʚʢʘ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʫʛʣʝʜʦʙʫʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʏʝʨʝʟ ʟʘʚʜʘʥʠʭ ʟʙʠʪʢʽʚ ʚʠʜʦʙʫʪʦʢ ʟʜʽʡʩʥʶʚʘʚʩʷ 

ʪʽʣʴʢʠ 28 ʟ 90 ʜʝʨʞʘʚʥʠʭ ʰʘʭʪ, ʘ 62 ʰʘʭʪ ʙʫʣʠ ʟʫʧʠʥʝʥʽ ʽ ʧʨʘʮʶʚʘʣʠ ʚ ʨʝʞʠʤʽ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʙʪʦ ʚʽʜʢʘʯʫʚʘʣʠ ʚʦʜʫ. 

ɺ ʫʤʦʚʘʭ, ʷʢʽ ʩʢʣʘʣʠʩʷ, ʚʫʛʣʝʚʠʜʦʙʫʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚ 2015 ʨʦʮʽ ʩʢʦʨʦʪʠʣʠ ʩʚʦʶ ʟʜʦʙʠʯ ʥʘ 

62% (ʥʘ 10 ʤʣʥ. 984,1 ʪʠʩ. ʪ) ï ʜʦ 6 ʤʣʥ 742,2 ʪʠʩ. ʪ., ʪʦʤʫ ʟʦʢʨʝʤʘ, ʚʠʜʦʙʫʪʦʢ ʢʦʢʩʽʚʥʦʛʦ 

ʚʫʛʽʣʣʷ ʚʧʘʚ ʥʘ 57,6% (ʥʘ 2,652 ʪ) ï ʜʦ 1 ʤʣʥ. 950,1 ʪʠʩ. ʪ., ʝʥʝʨʛʝʪʠʯʥʦʛʦ ï ʥʘ 63,5% (ʥʘ 8 

ʤʣʥ. 332,1 ʪʠʩ. ʪ) ʜʦ 4 ʤʣʥ. 792,1 ʪʠʩ. ʪ. ɿʘ ʤʠʥʫʣʠʡ   2015 ʨʽʢ ʯʘʩʪʢʘ ʚʠʜʦʙʫʪʦʛʦ ʚʫʛʽʣʣʷ 

ʜʝʨʞʘʚʥʠʤʠ ʰʘʭʪʘʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʘʣʠʚʥʦʤʫ ʙʘʣʘʥʩʽ ʋʢʨʘʾʥʠ ʩʢʣʘʣʘ 16,8%. 
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ʈʝʛʽʦʥʘʣʴʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʰʘʭʪʘʤʠ ʚʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ 

ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ï 14 ʤʣʥ. 367,7 ʪʠʩ. ʪ (- 44,9% ʜʦ ʨʽʚʥʷ 2014 

ʛ.), ʃʫʛʘʥʩʴʢʘ ï 4 ʤʣʥ. 332,8 ʪʠʩ. ʪ. (- 75,8%), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ï 18 ʤʣʥ. 832,9 ʪʠʩ. ʪ. (- 

0,4%), ʃʴʚʽʚʩʴʢʘ ï 1 ʤʣʥ. 982,6 ʪʠʩ. ʪ. (+ 9,2%), ɺʦʣʠʥʩʴʢʘ ï 243,2 ʪʠʩ. ʪ. ( - 16,5%). ɿʘʛʘʣʴʥʘ 

ʢʘʨʪʠʥʘ ʨʦʟʧʦʜʽʣʫ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʧʦ ʦʙʣʘʩʪʷʭ ʚ 2015 ʨʦʮʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 

6. 

 

 
ʈʠʩʫʥʦʢ 6. ɺʠʜʦʙʫʪʦʢ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʧʦ ʦʙʣʘʩʪʷʭ ʟʘ 2015 ʨʽʢ, ʤʣʥ ʪ. (+/- ʜʦ ʨʽʚʥʷ 2014 ʨ.) 

 

ʐʘʭʪʘʤʠ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2015 ʨʽʢ ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ ʥʘʡʙʽʣʴʰʠʡ ʦʙôʻʤ   

ʚʫʛʽʣʣʷ ï 47% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ, ʜʝ ʻʜʠʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ʚʫʛʽʣʣʷ ʻ çɼʊɽʂ 

ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè. ɼʦ ʩʢʣʘʜʫ ʦʙ'ʻʜʥʘʥʥʷ ʚʭʦʜʷʪʴ 10 ʰʘʭʪ, ʘ ʪʘʢʦʞ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʠʜʦʙʫʪʦʢ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʰʘʭʪʘʤʠ çɼʊɽʂ 

ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʟʘ 2015 ʨʽʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.7. 

 
ʈʠʩʫʥʦʢ 7. ɺʠʜʦʙʫʪʦʢ ʨʷʜʦʚʦʛʦ ʚʫʛʽʣʣʷ ʰʘʭʪʘʤʠ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʟʘ 2015ʨ., ʤʣʥ ʪ. 

 

ʋ ʩʪʨʫʢʪʫʨʽ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʽ ʦʜʥʽ ʟ ʥʘʡʚʠʱʠʭ ʫ ʚʩʽʡ 

ʚʫʛʣʝʚʠʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʤʘʻ ʰʘʭʪʘ çɻʝʨʦʾʚ ʢʦʩʤʦʩʫè. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2015 ʨʦʢʫ 

ʩʝʨʝʜʥʷ ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʚʫʛʽʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʩʢʣʘʣʘ 1,7 

ʤʣʥ. ʪ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ ʧʦʟʘ ʟʦʥʦʶ ʙʦʡʦʚʠʭ ʜʽʡ ʟʥʘʭʦʜʠʪʴʩʷ 35 ʜʝʨʞʘʚʥʠʭ ʰʘʭʪ, ʟ ʷʢʠʭ 2 

ï ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʚʦʜʦʚʽʜʣʠʚʫ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʽʥʰʠʤʠ 33 ʰʘʭʪʘʤʠ ʚ ʜʦʙʫ ʚʠʜʦʙʫʚʘʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 20 ʪʠʩ. ʪ ʚʫʛʽʣʣʷ (ʧʨʠʙʣʠʟʥʦ 250 ʪʠʩ. ʪ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʤʽʩʷʮʴ). ʄʘʨʢʠ ʚʫʛʽʣʣʷ 
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ʜʦʙʫʚʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʝʥʝʨʛʝʪʠʯʥʽ (ʚ ʦʩʥʦʚʥʦʤʫ ʛʘʟʦʚʽ), ʚʫʛʽʣʴʥʘ ʧʨʦʜʫʢʮʽʷ 

ʚʽʜʚʘʥʪʘʞʫʻʪʴʩʷ ʥʘ ɺʫʛʣʝʛʽʨʩʴʢʫ ʊɽʉ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʢʦʤʧʘʥʽʾ ɼʊɽʂ. 

ʉʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʽ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ ʩʪʨʫʢʪʫʨʽ ʩʧʦʞʠʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ 

ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʥʘ ʚʫʛʽʣʣʷ ʧʨʠʧʘʜʘʻ ʣʠʰʝ 29% ʧʨʦʪʠ 58% ï ʫ ʅʽʤʝʯʯʠʥʽ, 70% ï ʚ ʂʠʪʘʾ ʽ 

90% ï ʚ ʇʦʣʴʱʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʧʘʩʽʚ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚʫʛʽʣʣʷ ʟʘʡʤʘʻ 

ʧʝʨʰʝ ʤʽʩʮʝ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ï 44%. ʎʝ 

ʦʙʫʤʦʚʣʶʻ ʟʘʣʝʞʥʽʩʪʴ ʢʨʘʾʥʠ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʧʦʩʪʘʚʦʢ ʛʘʟʫ. ʇʠʪʦʤʘ ʚʘʛʘ ʩʧʦʞʠʚʘʥʦʛʦ ʛʘʟʫ ʚ 

ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 19%. ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʽ ʚ 

ʩʚʽʪʽ ʮʽʣʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 8. 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 8. ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʽ ʚ ʩʚʽʪʽ,% 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʩʽʭ ʛʝʥʝʨʫʶʯʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʪʘʥʦʚʠʪʴ 53 ɻɺʪ, ʟ ʷʢʠʭ ʙʣʠʟʴʢʦ 

52% ʧʨʠʧʘʜʘʻ ʥʘ ʪʝʧʣʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʊʝʧʣʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʷʢʽ ʧʨʘʮʶʶʪʴ  ʥʘ ʚʫʛʽʣʣʽ 

ʤʘʶʪʴ ʯʘʩʪʢʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦ 45%. 

ʋ ʤʠʨʥʠʡ ʯʘʩ, ʙʣʠʟʴʢʦ 90% ʚʠʜʦʙʫʪʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʫʛʽʣʣʷ ʩʧʦʞʠʚʘʣʦʩʷ ʚʩʝʨʝʜʠʥʽ 

ʢʨʘʾʥʠ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. ʏʘʩʪʠʥʘ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʨʦʟʧʦʜʽʣʷʣʘʩʴ ʪʘʢʠʤ 

ʯʠʥʦʤ: ʤʝʪʘʣʫʨʛʽʡʥʽ ʟʘʚʦʜʠ (4%), ʥʘʩʝʣʝʥʥʷ (3%) ʪʘ ʽʥʰʽ (ʚʠʨʦʙʥʠʢʠ ʮʝʤʝʥʪʫ, ʩʦʜʠ ʽ ʮʫʢʨʦʚʽ 

ʟʘʚʦʜʠ). ɿʘ ʧʝʨʽʦʜ ʟ 2000 ʧʦ 2013 ʨʨ. ʩʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʟʥʘʭʦʜʠʣʦʩʴ ʥʘ ʨʽʚʥʽ 50% 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʽ ʩʪʘʥʦʚʠʣʦ ʙʣʠʟʴʢʦ 40 ʤʣʥ ʪ. ɼʠʥʘʤʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʚ 

ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 9. 

 

 
ʈʠʩʫʥʦʢ 9. ɼʠʥʘʤʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ, ʤʣʥ ʪ. 

 

ɽʥʝʨʛʝʪʠʯʥʝ ʚʫʛʽʣʣʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 14 ʊɽʉ ʋʢʨʘʾʥʠ. ʆʜʥʘʢ, ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʫʛʽʣʣʷ ʚ ʝʥʝʨʛʽʶ ʻ ʪʝ, ʱʦ ʚʽʪʯʠʟʥʷʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ 

ʩʧʘʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʚʫʛʽʣʣʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʚʫʛʽʣʣʷ ʦʙʫʤʦʚʣʝʥʦ 

ʙʣʠʟʴʢʽʩʪʶ ʧʽʜʚʝʟʝʥʥʷ ʚʫʛʽʣʣʷ ʜʦ ʊɽʉ. ʋ ʪʘʙʣ. 1 ʨʦʟʧʦʜʽʣʝʥʽ ʪʝʧʣʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʟʛʽʜʥʦ 

ʩʧʘʣʶʚʘʥʦʾ ʤʘʨʢʠ ʚʫʛʽʣʣʷ. 
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ʊʘʙʣ. 1 ʈʦʟʧʦʜʽʣ ʊɽʉ ʟʘ ʤʘʨʢʘʤʠ ʩʧʘʣʶʚʘʥʦʛʦ ʚʫʛʽʣʣʷ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʩʽʤ ʟ 14 ʊɽʉ ʋʢʨʘʾʥʠ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʧʨʦʝʢʪʦʚʘʥʽ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ 

ʚʠʩʦʨʝʘʢʮʽʡʥʦʛʦ ʚʫʛʽʣʣʷ ʤʘʨʢʠ ɻ, ʰʽʩʪʴ ï ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʥʠʟʴʢʦʨʝʘʢʮʽʡʥʦʛʦ ʚʫʛʽʣʣʷ ʤʘʨʦʢ 

ɸ ʽ ʊ, ʂʨʠʚʦʨʽʟʴʢʘ ʊɽʉ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʥʘ ʚʫʛʽʣʣʽ ʤʘʨʢʠ ʊ, ʷʢʠʡ ʚʠʜʦʙʫʚʘʻʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ɼʦʥʙʘʩʽ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʘʥʪʨʘʮʠʪʦʚʽ ʰʘʭʪʠ 

ʋʢʨʘʾʥʠ ʦʧʠʥʠʣʠʩʷ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ (ʐʘʭʪʘʨʩʴʢ, ʂʨʘʩʥʠʡ ʃʫʯ, ɸʥʪʨʘʮʠʪ, ʈʦʚʝʥʴʢʠ, 

ʉʚʝʨʜʣʦʚʩʴʢ). ʅʘ 35 ʜʽʶʯʠʭ ʰʘʭʪʘʭ ʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟʦʚʝ ʚʫʛʽʣʣʷ ʤʘʨʦʢ ɼ ʽ ɻ, ʽ ʣʠʰʝ ʜʝʷʢʽ ï 

ʤʘʨʢʠ ɾ, ʷʢʘ ʧʽʜʜʘʻʪʴʩʷ ʢʦʢʩʫʚʘʥʥʶ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ ʚʫʛʽʣʣʷʤ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ, ʄʽʥʽʩʪʝʨʩʪʚʦ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʧʽʜʧʠʩʘʣʦ ʜʦʛʦʚʽʨ ʟ ʢʦʤʧʘʥʽʻʶ Steel Mont 

Trading Ltd ʧʨʦ ʧʦʩʪʘʯʘʥʥʷ ʧʽʚʜʝʥʥʦʘʬʨʠʢʘʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ 2014 ʨʦʢʫ ʢʨʘʾʥʘ 

ʦʪʨʠʤʘʣʘ ʙʣʠʟʴʢʦ 500 ʪʠʩ. ʪ ʘʥʪʨʘʮʠʪʦʚʦʾ ʛʨʫʧʠ. ɼʣʷ ʧʦʪʨʝʙ ʢʨʘʾʥʠ ʚ 2015 ʨʦʮʽ ʙʫʣʦ 

ʽʤʧʦʨʪʦʚʘʥʦ 14,6 ʤʣʥ ʪ ʚʫʛʽʣʣʷ ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ          1,6 ʤʣʨʜ. ʜʦʣ. ʉʐɸ. ʇʦʩʪʘʚʢʠ 

ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟ ʇɸʈ, ʈʦʩʽʾ, ʉʐɸ ʪʘ ʂʘʟʘʭʩʪʘʥʫ. 

ɺʘʨʪʽʩʪʴ ʚʫʛʽʣʣʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ. ɺʫʛʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʧʨʦʜʘʻʪʴʩʷ ʟʘ ʧʨʷʤʠʤʠ 

ʜʦʛʦʚʦʨʘʤʠ ʤʽʞ ʚʠʜʦʙʫʚʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʩʧʦʞʠʚʘʯʘʤʠ ʘʙʦ ʯʝʨʝʟ ʜʝʨʞʘʚʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ çɺʫʛʽʣʣʷ ʋʢʨʘʾʥʠè ʷʢ ʦʧʝʨʘʪʦʨʘ ʦʧʪʦʚʦʛʦ ʨʠʥʢʫ. 

ɿʘ ʜʦʛʦʚʦʨʘʤʠ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɺʫʛʽʣʣʷ ʋʢʨʘʾʥʠè ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 65% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʩʪʘʚʦʢ ʚʫʛʽʣʣʷ ʜʝʨʞʘʚʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ʇʨʠʚʘʪʥʽ ʢʦʤʧʘʥʽʾ 

ʚʠʟʥʘʯʘʶʪʴ ʮʽʥʠ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʽʜʩʪʘʚʽ ʙʘʣʘʥʩʫ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ ʚ ʋʢʨʘʾʥʽ ʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ. 

ʆʧʪʦʚʘ ʮʽʥʘ ʪʦʚʘʨʥʦʾ ʚʫʛʽʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ 2014 ʨʦʮʽ ʟʙʽʣʴʰʠʣʘʩʴ 

ʥʘ 27,6% ʽ ʩʢʣʘʣʘ 627,8 ʛʨʥ. ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 30,8%, ʪʦʙʪʦ ʜʦ 

1766,3 ʛʨʥ. ʅʘ ʯʘʩʪʢʦʚʝ ʧʦʢʨʠʪʪʷ ʮʽʻʾ ʨʽʟʥʠʮʽ ʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 9,16 

ʤʣʨʜ. ʛʨʥ. 

ɿʦʣʴʥʽʩʪʴ ʚʫʛʽʣʣʷ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʷʢʽʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʻ 

ʡʦʛʦ ʟʦʣʴʥʽʩʪʴ. ɺʫʛʽʣʣʷ, ʷʢʝ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʟʦʣʴʥʽʩʪʶ, 

ʪʦʤʫ ʥʝ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʽ ʢʦʢʩʦʭʽʤʽʯʥʽʡ ʛʘʣʫʟʷʭ. 

ʇʦʥʘʜ 90% ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢʘʭ. ʐʘʭʪʠ 

ʨʝʘʣʽʟʫʶʪʴ ʪʦʚʘʨʥʫ ʧʨʦʜʫʢʮʽʶ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʜʫʢʪʽʚ ʟʙʘʛʘʯʝʥʥʷ ʽʟ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʶ ʟʦʣʴʥʽʩʪʶ 20-25%. 

ʇʽʜʚʠʱʝʥʘ ʟʦʣʴʥʽʩʪʴ ʚʫʛʽʣʣʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʚʫʛʣʝʜʦʙʫʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ: ʟʨʦʩʪʘʶʪʴ ʥʝʚʠʨʦʙʥʠʯʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʚʽʜ ʰʘʭʪʠ ʜʦ 

ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙʨʠʢʠ, ʟʥʠʞʫʻʪʴʩʷ ʚʠʧʫʩʢ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʩʢʦʨʦʯʫʶʪʴʩʷ ʦʙʩʷʛʠ 

ʨʝʘʣʽʟʘʮʽʾ ʚʫʛʽʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ [6] ʧʦʢʘʟʫʻ, ʱʦ ʟʦʣʴʥʽʩʪʴ ʚʠʜʦʙʫʪʦʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ ʪʝʥʜʝʥʮʽʶ 

ʧʦʩʪʫʧʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʊʘʢ, ʟʘ 15 ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 3,8%, ʩʢʣʘʚʰʠ ʚ 

ʤʠʥʫʣʦʤʫ ʨʦʮʽ 40,2%. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʟʦʣʴʥʦʩʪʽ ʚʫʛʽʣʣʷ ʜʦʩʷʛʣʦ 41,1% ʫ 

2011 ʨʦʮʽ. ɻʨʘʬʽʢ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ ʟʦʣʴʥʦʩʪʽ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʰʘʭʪʘʤʠ 

ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 10. 
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ʈʠʩʫʥʦʢ 10. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʟʦʣʴʥʽʩʪʴ ʚʠʜʦʙʫʪʦʛʦ ʚʫʛʽʣʣʷ, % 

 

ɺʠʩʦʢʘ ʟʦʣʴʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ ʧʦʷʩʥʶʻʪʴʩʷ ʤʘʣʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʽʩʪʶ ʧʣʘʩʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʾʤʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʽʩʪʦʪʥʦʶ 

ʧʨʠʩʽʯʢʦʡ ʙʽʯʥʠʭ ʧʦʨʽʜ ʧʦʢʨʽʚʣʽ, ʱʦ ʟʙʽʣʴʰʫʻ ʟʦʣʴʥʽʩʪʴ ʚʫʛʽʣʣʷ ʯʝʨʝʟ ʰʪʫʯʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʟ ʧʦʨʦʞʥʴʦʶ ʧʦʨʦʜʦʶ ʽ ʟʥʠʞʫʻ ʡʦʛʦ ʷʢʽʩʪʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʡʤʘʣʴʥʦʾ ʽ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʦʯʠʩʥʠʭ ʚʠʙʽʷʭ 

ʰʘʭʪ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

1,05 ʜʦ 1,2 ʤ. ʂʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʥʘ ʨʽʟʥʠʭ ʰʘʭʪʘʭ ʤʘʻ ʚʝʣʠʯʠʥʫ ʚʽʜ 0,7 ʤ 

(ʰ. ʇʘʚʣʦʛʨʘʜʩʴʢʘ) ʜʦ 1,54 (ʰ. ʊʝʨʥʽʚʩʴʢʘ). ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʠʡʤʘʣʴʥʦʾ ʽ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʦʯʠʩʥʠʭ ʚʠʙʽʷʭ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʟʘ ʧʝʨʽʦʜ 2000-2015 ʨʨ. 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 11. ɿʤʽʥʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʠʡʤʘʣʴʥʦʾ ʽ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʦʯʠʩʥʠʭ ʚʠʙʽʷʭ 

ʰʘʭʪ ʇɸʊ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè 

 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 11, ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʧʨʠʩʽʯʢʠ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,1 ʜʦ 0,3 ʤ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʦʢʨʝʤʠʭ ʰʘʭʪʘʭ ʧʨʠʩʽʯʢʘ ʙʽʯʥʠʭ ʧʦʨʽʜ ʚ ʦʯʠʩʥʠʭ 

ʚʠʙʽʷʭ ʜʦʩʷʛʘʻ 0,4 - 0,5 ʤ. 

ʇʦʨʦʜʠ ʧʨʠʩʽʯʢʠ ʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʠʜʦʙʫʪʦʛʦ ʚʫʛʽʣʣʷ ʘʣʝ ʽ 

ʜʞʝʨʝʣʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʚʽʜʭʦʜʽʚ ʥʘ ʧʦʚʝʨʭʥʽ. ʑʦʨʽʯʥʘ ʚʠʜʘʯʘ ʧʦʨʦʜʠ ʟ ʰʘʭʪ ʽ 

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢ ʚ ʚʽʜʚʘʣʠ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 20 ʤʣʥ ʪ ʚ ʨʽʢ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʙʩʷʛ 

ʱʦʨʽʯʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʧʣʦʱ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 3 ʪʠʩ. ʛʘ. 

ɺʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʣʫʟʽ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʩʢʣʘʜʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʽ ʧʣʘʪʝʞʽ 

ʟʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ ʚʽʜ ʪʝʨʠʢʦʥʽʚ ʽ ʚʽʜʚʘʣʽʚ ʟʘ 
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ʧʨʠʙʣʠʟʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 15% ʚʽʜ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʆʙʤʝʞʝʥʘ 

ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝʚʽʜʭʦʜʽʚ ʷʢ ʫ ʥʘʩ ʚ ʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ ʩʪʘʚʠʪʴ ʟʘʚʜʘʥʥʷ 

ʨʦʟʨʦʙʢʠ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʘʮʽʦʥʘʣʴʥʠʭ ʙʝʟʚʽʜʭʦʜʥʠʭ ʽ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʟʝʤʥʦʛʦ 

ʚʫʛʣʝʚʠʜʦʙʫʪʢʫ. 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɺʋɻɯʃʔʅʆɰ  

ʇʈʆʄʀʉʃʆɺʆʉʊɯ ʋʂʈɸɰʅʀ ɼʆ 2020 ʈʆʂʋ 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʚʫʛʽʣʴʥʦʾ ʛʘʣʫʟʽ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʾʾ ʨʦʟʚʠʪʢʫ: 

ï ɼʦ ʢʽʥʮʷ 2020 ʨʦʢʫ ʚʫʛʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʨʘʤʢʘʭ 

ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʘ ʜʝʨʞʘʚʘ ʥʝ ʟʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠ ʽ ʜʦʪʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʚʫʛʽʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ; 

ï ɽʢʦʥʦʤʽʯʥʘ ʽ ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʽ ʧʦʩʪʫʧʦʚʦ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʫʛʽʣʴʥʦʾ ʛʘʣʫʟʽ ʚʠʡʜʫʪʴ ʥʘ ʨʽʚʝʥʴ ʱʦʨʽʯʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚ 50 ʤʣʥ. ʪ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʰʘʭʪ 

ʟ ʥʠʟʴʢʠʤʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʤʘʣʠʤʠ ʟʘʧʘʩʘʤʠ ʚʫʛʽʣʣʷ ʙʫʜʫʪʴ ʧʝʨʝʜʘʥʽ 

ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʪʘ ʢʦʥʩʝʨʚʘʮʽʶ; 

ï ʉʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʙʫʜʝ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʚʘʪʠʩʷ, ʯʘʩʪʢʘ ʘʪʦʤʥʦʾ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʦʙʘʣʘʥʩʽ ʢʨʘʾʥʠ ʟʙʽʣʴʰʠʪʴʩʷ. 

ɺʀʉʅʆɺʂʀ 

2014 ʨʽʢ ʩʪʘʚ ʧʝʨʝʣʦʤʥʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. ɺʫʛʣʝʜʦʙʫʚʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʘʮʶʚʘʣʠ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ʐʘʭʪʠ ʟʥʘʯʥʦ ʟʥʠʟʠʣʠ ʦʙʩʷʛʠ 

ʚʠʜʦʙʫʪʢʫ, ʘ ʯʘʩʪʠʥʘ ʧʽʜʧʨʠʻʤʩʪʚ ʟʫʧʠʥʠʣʘ ʡʦʛʦ ʧʦʚʥʽʩʪʶ. ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʘʣʠ ʥʘʩʢʽʣʴʢʠ ʩʢʣʘʜʥʦ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʣʷ ʽʥʚʝʩʪʦʨʽʚ ʚʽʪʯʠʟʥʷʥʽ ʟʘʧʘʩʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ʊʠʤ ʙʽʣʴʰʝ 

ʱʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʩʚʽʪʽ ʨʦʟʚʽʜʘʥʽ ʥʦʚʽ ʨʦʜʦʚʠʱʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʫʛʽʣʣʷ (ʄʦʟʘʤʙʽʢ, 

ʄʦʥʛʦʣʽʷ, ɯʥʜʦʥʝʟʽʷ). 

ʊʝʥʜʝʥʮʽʾ ʚ ʩʚʽʪʽ ʪʘʢʽ, ʱʦ ʧʦʧʠʪ ʥʘ ʚʫʛʽʣʣʷ ʧʘʜʘʻ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʝʢʣʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ 

ʧʝʨʰ ʟʘ ʚʩʝ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ. ɿʘʢʨʠʪʦ ʚʫʛʽʣʴʥʽ ʰʘʭʪʠ ʚ ʅʽʤʝʯʯʠʥʽ, ʌʨʘʥʮʽʾ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ɹʝʣʴʛʽʾ. ʆʩʥʦʚʥʠʡ ʚʠʨʦʙʥʠʢ ʽ ʜʦ ʪʦʛʦ ʞ ʽʤʧʦʨʪʝʨ ʚʫʛʽʣʣʷ ïʂʠʪʘʡ ʩʢʦʨʦʯʫʻ 

ʚʣʘʩʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʂʠʪʘʡ ʦʙʨʘʚ ʩʪʨʘʪʝʛʽʶ ʟʘʤʽʱʝʥʥʷ ʚʫʛʽʣʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʦʩʚʽʜʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʥʝʦʙʭʽʜʥʦ ʘʢʪʠʚʽʟʫʚʘʪʠ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʟʥʠʞʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʩʪʘʚ ʯʘʩ ʚʠʚʯʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʛʣʠʙʠʥʥʠʭ ʧʦʨʽʜ, ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʨʦʜʦʚʠʱ, ʛʘʟʠʬʽʢʘʮʽʾ 

ʚʫʛʽʣʣʷ, ʫʪʠʣʽʟʘʮʽʾ ʰʘʭʪʥʦʛʦ ʛʘʟʫ ʤʝʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʚʫʛʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʚʠʥʥʘ ʧʽʪʠ ʰʣʷʭʦʤ çʟʝʣʝʥʦʾè ʯʠʩʪʦʾ ʛʘʣʫʟʽ. 
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ɺ.ʉ.ɹʽʣʝʮʴʢʠʡ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ,  

ʧʨʦʬʝʩʦʨ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ 

 

ɽʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʇʈʆʎɽʉʋ  

ʉɽʃɽʂʊʀɺʅʆɰ ʄɸʉʃʗʅʆɰ ɸɻʈɽɻɸʎɯɰ ɺʋɻɯʃʃʗ  

 
ʄʘʩʣʷʥʘ ʘʛʨʝʛʘʮiʷ ï ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩiʙ ʧiʜʛʦʪʦʚʢʠ ʥʠʟʴʢʦʷʢiʩʥʦʛʦ ʚʫʛiʣʣʷ 

ʜʦ ʢʦʢʩʫʚʘʥʥʷ, ʩʧʘʣʶʚʘʥʥʷ, ʧiʨʦʣiʟʫ, ʘ ʪʘʢʦʞ ʷʢ ʙʘʛʘʪʦʬʫʥʢʮiʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧiʜʛʦʪʦʚʢʠ ʚʫʛiʣʣʷ ʜʦ 

ʟʨiʜʞʝʥʥʷ. ʅʘ ʯʘʩʪʢʫ ʦʩʪʘʥʥʴʦʛʦ ʟʘ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʦʮiʥʢʘʤʠ ʉʚiʪʦʚʦʾ ɽʥʝʨʛʝʪʠʯʥʦʾ ʈʘʜʠ ʫ 2050 

ʨʦʮi ʧʨʠʧʘʜʘʪʠʤʝ ʙiʣʷ 50% ʚʩʴʦʛʦ ʚʠʜʦʙʫʚʘʻʤʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʫʛiʣʣʷ. ʂʨiʤ ʪʦʛʦ, ʨʷʜʦʤ 

ʜʦʩʣiʜʥʠʢiʚ ʧʦʢʘʟʘʥʦ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥiʢʠ ʪʘ ʪʝʭʥʦʣʦʛiʾ ʤʘʩʣʷʥʦʾ ʘʛʣʦʤʝʨʘʮiʾ ʚ 

ʤʘʛiʩʪʨʘʣʴʥʠʭ ʛiʜʨʦʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ ʝʥʝʨʛʝʪʠʯʥʦʛʦ i ʢʦʢʩʽʚʥʦʛʦ ʚʫʛiʣʣʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï 

ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʽʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʧʨʦʮʝʩʫ ʩʝʣʝʢʪʠʚʥʦʾ  ʤʘʩʣʷʥʦʾ  

ʘʛʨʝʛʘʮʽʾ  ʚʫʛiʣʣʷ. ɺʩʪʘʥʦʚʣʝʥʦ,  ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ  ʟʘʣʠʰʢʦʚʦʛʦ ʤʘʩʣʘ ʫ ʚʦʜʥʽʡ ʬʘʟʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʯʽʪʢʽʡ  ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʛʨʘʥʫʣ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʯʠʩʪʦʪʠ ʧʨʦʮʝʩʫ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʰʢʽʜʣʠʚʠʭ ʤʘʩʣʷʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʧʝʨʝʚʘʞʥʦ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 

ʜʦʟʚʦʣʝʥʠʭ ʩʘʥʽʪʘʨʥʠʤʠ ʦʨʛʘʥʘʤʠ; ʧʝʣʝʪʫʚʘʥʥʷ ʚʫʛiʣʣʷ ʚ ʛʨʘʥʫʣʠ  (ʘʛʣʦʤʝʨʘʪʠ)  ɯ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʪʠʧʫ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʬʣʦʪʘʮʽʾ ʚʽʜʭʦʜʽʚ ʧʨʦʮʝʩʫ ʩʝʣʝʢʪʠʚʥʦʾ ʤʘʩʣʷʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ. ɺ 

ʮʽʣʦʤʫ ʞ ʪʨʝʙʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʨʝʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʧʨʦʮʝʩʫ 

ʩʝʣʝʢʪʠʚʥʦʾ ʤʘʩʣʷʥʦʾ ʘʛʨʝʛʘʮʽʾ ʚʫʛiʣʣʷ ʥʘ ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʬʣʦʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʩʫ (ʜʦ 7 - 10 

ʤʛ/ʣʽʪʨ  ʽ ʤʝʥʰʝ). 

 

Oil aggregation ï a highly promising method for the preparation of preparating low qualitative coal to 

coking, burning pyrolysis and also as polyfunctional process of coal preparation to its liquefaction. 

According to prognostications of the World Energetic Council, in 2050 about 50% of all extracted energetic 

coal will be on their expense. Besides, some investigators have demonstrated advantages of utilisation of 

technics and technologies of oil agglomeration in main pipeline systems of energeticand coking coal.  

Purpose ï analysis of the factors that determine the level of environmental purity process of selective oil 

aggregation of coal. It was established that the concentration of residual oil in the aqueous phase is in strict 

depending on the structure of pellets. To improve ekochystoty process can be recommended: the use of oil 

maloshkidlyvyh reagents, mainly oil products, approved by sanitary authorities; pelleting coal in pellets 

(agglomerates) and structural type; Use of selective flotation process waste oil agglomeration. In general, it 

is necessary to ascertain the real possibility of environmental cleanliness of the process of selective oil 

aggregation of coal at environmental cleanliness flotation process (7 - 10 mg / liter or less). 
 

 

http://mpe.kmu.gov.ua/minugol/control/uk/publish
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ɺʩʪʫʧ.  ʇʝʨʩʧʝʢʪʠʚʘ ʚʠʯʝʨʧʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʘʧʘʩiʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ i ʧʦʚ'ʷʟʘʥʝ ʟ ʮʠʤ 

ʟʙiʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛiʣʣʷ ʦʙʫʤʦʚʠʣʦ ʧiʜʚʠʱʝʥʠʡ iʥʪʝʨʝʩ ʚʯʝʥʠʭ ʩʚiʪʫ ʜʦ ʚʫʛiʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛiʡ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʩʴʦʛʦʜʥi ʥʘʜʘʻʪʴʩʷ ʚʠʚʯʝʥʥʶ ʩʧʝʮiʘʣʴʥʠʭ ʧʨʦʮʝʩiʚ ʟʙʘʛʘʯʝʥʥʷ 

ʚʫʛiʣʣʷ, ʷʢi ʚiʜʢʨʠʚʘʶʪʴ ʥʦʚi ʤʦʞʣʠʚʦʩʪi ʧʦ ʧʝʨʝʨʦʙʮi ʥʠʟʴʢʦʷʢiʩʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʢʦʥʜʠʮiʡʥi 

ʝʢʦʣʦʛiʯʥʦ ʯʠʩʪi ʧʨʦʜʫʢʪʠ.  

ɿʘ ʦʩʪʘʥʥi ʜʝʩʷʪʠʨiʯʯʷ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚ ʧʨʦʮʝʩ ʩʝʣʝʢʪʠʚʥʦʾ ʤʘʩʣʷʥʦʾ ʘʛʨʝʛʘʮiʾ  

(ʉʄɸ) ʚʫʛiʣʣʷ (ʛʨʘʥʫʣʷʮiʷ, ʘʛʣʦʤʝʨʘʮiʷ, ʬʣʦʢʫʣʷʮiʷ) [1]. ʇʦʤiʪʥʠʤ ʻ iʥʪʝʨʝʩ ʜʦ ʥʴʦʛʦ ʥʝ 

ʪiʣʴʢʠ ʬʘʭiʚʮiʚ ʧʦ ʟʙʘʛʘʯʝʥʥʶ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘʣʝ ʡ ʚʫʛʣʝʭiʤiʢiʚ, ʪʝʧʣʦʝʥʝʨʛʝʪʠʢiʚ, 

ʪʨʘʥʩʧʦʨʪʥʠʢiʚ. ʄʘʩʣʷʥʘ ʘʛʨʝʛʘʮiʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʠʤʠ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ 

ʩʧʦʩiʙ ʧiʜʛʦʪʦʚʢʠ ʥʠʟʴʢʦʷʢiʩʥʦʛʦ ʚʫʛiʣʣʷ ʜʦ ʢʦʢʩʫʚʘʥʥʷ, ʩʧʘʣʶʚʘʥʥʷ, ʧiʨʦʣiʟʫ, ʘ ʪʘʢʦʞ ʷʢ 

ʙʘʛʘʪʦʬʫʥʢʮiʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧiʜʛʦʪʦʚʢʠ ʚʫʛiʣʣʷ ʜʦ ʟʨiʜʞʝʥʥʷ. ʅʘ ʯʘʩʪʢʫ ʦʩʪʘʥʥʴʦʛʦ ʟʘ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʦʮiʥʢʘʤʠ ʉʚiʪʦʚʦʾ ɽʥʝʨʛʝʪʠʯʥʦʾ ʈʘʜʠ ʫ 2050 ʨʦʮi ʧʨʠʧʘʜʘʪʠʤʝ ʙʣʠʟʴʢʦ 50% 

ʚʩʦɹʛʦ ʚʠʜʦʙʫʚʘʻʤʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʫʛiʣʣʷ. 

ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʠʪʘʥʥʷ. ɽʢʦʣʦʛʯ̔ʥ̔  ʘʩʧʝʢʪʠ  ʧʨʦʮʝʩʫ ʩʝʣʝʢʪʠʚʥʦ ʾ  ʤʘʩʣʷʥʦ ʾ  ʘʛʨʝʛʘʮʽʾ  

ʚʫʛiʣʣʷ ʤʘʶʪʴ ʜʚʘ ʚʠʤʽʨʠ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʣʷʶʪʴ ʚʽʜʭʦʜʠ, ʘʣʝ ʽ ʧʨʦʮʝʩ 

ʉʄɸ ʻ ʧʨʦʜʫʮʝʥʪʦʤ ʚʽʜʭʦʜʽʚ ʪʘ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʪʝʭʥʽʯʥʠʭ ʚʦʜ. ʇʦ-ʧʝʨʰʝ, ʧʨʦʮʝʩ 

ʩʝʣʝʢʪʠʚʥʦʾ ʤʘʩʣʷʥʦʾ ʘʛʨʝʛʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ 

ʰʣʘʤʽʚ, ʥʠʟʴʢʦʷʢʽʩʥʦʛʦ ʟʘʙʘʣʘʥʩʦʚʦʛʦ ʚʫʛʽʣʣʷ. ʇʨʠ ʮʴʦʤʫ ʷʢ ʟʚᾷʷʟʫʶʯʠʡ ʨʝʘʛʝʥʪ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚʪʦʨʠʥʥʽ ʤʘʩʣʘ (ʤʘʩʣʷʥʽ ʚʽʜʭʦʜʠ). ʇʝʨʝʨʦʙʢʘ ʚʫʛʽʣʴʥʠʭ ʽ ʤʘʩʣʷʥʠʭ ʚʽʜʭʦʜʽʚ 

ʟʤʝʥʰʫʻ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʉʄɸ 

ʧʨʦʚʝʜʝʥʽ ʚ ʨʷʜʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʮʝʥʪʨʽʚ ʫ ʍʍ ʽ ʍʍɯ ʩʪ. ʚ ʂʘʥʘʜʽ, ɯʥʜʽʾ, ʗʧʦʥʽʾ, ʅʽʤʝʯʯʠʥʽ, 

ɸʚʩʪʨʘʣʽʾ, ʈʦʩʽʾ, ʊʫʨʝʯʯʠʥʽ, ʉʐɸ, ʇʦʣʴʱʽ, ʋʢʨʘʾʥʽ.  ʉʪʚʦʨʝʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʚʘʨʽʘʥʪʠ 

ʪʝʭʥʦʣʦʛʽʾ ʉʄɸ ï ʧʨʦʮʝʩʠ "ʆʣʽʬʣʦʢ", çʄʦʛʽʬʣʦʢè, çʂʦʥʚʝʨʪʦʣʴè, ʧʨʦʮʝʩ CFRI, ʩʬʝʨʠʯʥʘ 

ʘʛʣʦʤʝʨʘʮʽʷ, ʧʨʦʮʝʩ çʉʥʘʤʧʨʦʜʞʝʪʪʽè, çʆɺɿʋʄʉè ʪʘ ʽʥ. [1-10]. 

ʇʦ-ʜʨʫʛʝ, ʧʨʦʮʝʩ ʉʄɸ ʤʘʻ ʩʚʦʾ ʚʽʜʭʦʜʠ, ʷʢʽ ʟʘʙʨʫʜʥʶʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʎʝʡ 

ʘʩʧʝʢʪ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʡ. ɸʚʪʦʨʦʤ ʚ ʨʦʙʦʪʽ [1] ʚʠʢʦʥʘʥʘ ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʉʄɸ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʥ̔ʴ ʝʢʦʣʦʛʯ̔ʥʦʾ ʯʠʩʪʦʪʠ 

ʧʨʦʮʝʩʫ ʩʝʣʝʢʪʠʚʥʦ ʾ  ʤʘʩʣʷʥʦ ʾ  ʘʛʨʝʛʘʮʽʾ  ʚʫʛiʣʣʷ. ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʜ̔ʚʠʱʝʥʥʷ 

ʝʢʦʯʠʩʪʦʪʠ ʧʨʦʮʝʩʩʫ ʉʄɸ. 

ʄʝʪʦʜʠʢʠ, ʤʘʪʝʨʽʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ.  
ʄʝʪʦʜʠʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʘʥʦ: ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ ʦʜʝʨʞʘʥʥʷ ʚʫʛʣʝʤʘʩʣʷʥʠʭ 

ʛʨʘʥʫʣ-ʘʛʣʦʤʝʨʘʪʽʚ; ʤʝʪʦʜʠʢʫ ʧʨʝʧʘʨʫʚʘʥʥʷ ʚʫʛʣʝʤʘʩʣʷʥʠʭ ʛʨʘʥʫʣ, ʦʜʝʨʞʘʥʥʷ ʾʭ ʘʥʰʣʽʬʽʚ 

ʜʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʚʣʘʩʥʝ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʽʢʨʦʩʢʦʧʘ NEOPHOT; ʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ ʪʝʭʥʽʯʥʠʭ ʚʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʩʝʣ. 

 ʄʘʪʝʨʽʘʣʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʭʽʜʥʝ ʚʫʛʽʣʣʷ ʤʘʨʢʠ çɻè, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʢʦʛʦ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʨʝʛʘʪʦʫʪʚʦʨʶʶʯʦʛʦ ʚʫʛiʣʣʷ  

ʂʣʘʩ 

ʢʨʫʧʥʦʩʪi,    

ʤʤ 

gi, % Aʚ
d , %  Sʧʠʪ, ʩʤ

2
/ʛ kʧ, % 

2,0 - 1,0   3,11 11,9   339,4 58,1 

1,0 - 0,5 23,30   6,1   373,9 55,0 

0,5 - 0,3 15,50   6,2   624,7 40,2 

0,3 - 0,2 12,05   7,0   668,1 26,8 

0,2 - 0,1   6,34   7,5   941,7 15,3 

0,1 - 0,05 24,20   8,7 2414,5   8,2 

0,05 - 0 15,50 24,9 4345,4   5,6 

ɺʩʴʦʛʦ 100,00   10,04 1589,6   - 

https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81_%22%D0%9E%D0%BB%D1%96%D1%84%D0%BB%D0%BE%D0%BA%22
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81_CFRI
https://uk.wikipedia.org/wiki/%D0%A1%D1%84%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0_%D0%B0%D0%B3%D0%BB%D0%BE%D0%BC%D0%B5%D1%80%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D1%84%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0_%D0%B0%D0%B3%D0%BB%D0%BE%D0%BC%D0%B5%D1%80%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81_%C2%AB%D0%A1%D0%BD%D0%B0%D0%BC%D0%BF%D1%80%D0%BE%D0%B4%D0%B6%D0%B5%D1%82%D1%82%D1%96%C2%BB_(%D0%B7%D0%B1%D0%B0%D0%B3%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B2%D1%83%D0%B3%D1%96%D0%BB%D0%BB%D1%8F)
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ɺ ʪʘʙʣʠʮʽ: gi ï ʚʠʭʽʜ ʢʣʘʩʽʚ ʢʨʫʧʥʦʩʪʽ; Aʚ
d - ʟʦʣʴʥʽʩʪʴ; Sʧʠʪ - ʟʦʚʥiʰʥʷ ʧʦʚʝʨʭʥʷ ʚʫʛiʣʣʷ; kʧ - 

ʢʦʝʬiʮi ʥ̒ʪ ʧʦʢʨʠʪʪʷ ʚʫʛiʣʴʥʦ ʾʧʦʚʝʨʭʥi ʟʚô̫ ʟʫʶʯʠʤ. 

ɿʚᾷʷʟʫʶʯʝ ï ʢʘʤᾷʷʥʦʚʫʛʽʣʴʥʽ ʤʘʩʣʘ ʽ ʩʤʦʣʠ, ʚʪʦʨʠʥʥʽ ʤʘʩʣʘ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧ̔ʥʴ ʝʢʦʣʦʛʯ̔ʥʦʾ ʯʠʩʪʦʪʠ 

ʧʨʦʮʝʩʫ ʉʄɸ ʚʠʟʥʘʯʘʪ̒ʴʩʷ ʜʝʢʣ̔ʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʪʠʧ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʨʝʘʛʝʥʪʚ̔. ʉʣ̔ʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʜ̔ʢ̔ ʧʨʦʜʫʢʪʠ ʢʦʢʩʫʚʘʥʥʷ ʚʫʛiʣʣʷ (ʢʘʤᾷʷʥʦʚʫʛʽʣʴʥʽ ʤʘʩʣʘ ʽ 

ʩʤʦʣʠ) ʤ̔ʩʪʷʪʴ ʚʠʩʦʢʦʰʢʜ̔ʣʠʚ ̔ʢʦʤʧʦʥʝʥʪʠ, ʦʩʦʙʣʠʚʦ, ʬʝʥʦʣʠ ʪʘ ʧʨ̔ʦʜʠʥ  ̔ʡʦʛʦ ʛʦʤʦʣʦʛʠ 

(ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ 2).  ʑʦ ʩʪʦʩʫʪ̒ʴʩʷ ʥʘʬʪʦʧʨʦʜʫʢʪʚ̔, ʪʦ ʚʦʥʠ ʚ ʟʘʣʝʞʥʦʩʪ ̔ ʚ̔ʜ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ  ̔ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʤʦʞʫʪʴ ʤʘʪʠ ʨʟ̔ʥʫ ʩʪʫʧʥ̔ʴ ʢʘʥʮʝʨʦʛʝʥʥʦ ʾ ʘʢʪʠʚʥʦʩʪ ̔

(ʧʦʤʨ̔ʥʫ, ʩʣʘʙʢʫ), ʘʙʦ ʚʟʘʛʘʣ ̔ʥʝ ʯʠʥʠʪʠ ʪʘʢʦʛʦ ʝʬʝʢʪʫ [11].  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʣ̔ʴʰ 

ʰʢ̔ʜʣʠʚʠʤʠ  ̒ʧʦʣ̔ʮʠʢʣʯ̔ʥ̔ ʘʨʦʤʘʪʠʯʥ ̔ʚʫʛʣʝʚʦʜʥ,̔   ̔ʧʝʨʰ ʟʘ ʚʩʝ ʙʝʥʟʘʧʨ̔ʝʥ.  ɺʞʝ ʧʨʠ ʚʤʩ̔ʪs 

ʙʝʥʟʘʧʨ̔ʝʥʫ ʫ ʟʚô̫ ʟʫʶʯʦʤʫ 0,027% ʚʥ̔ ʚʠʢʣʠʢʘ ̒ʧʫʭʣʠʥʠ ʰʢʨ̔ʠ ʫ 18,4 % ʚʠʧʘʜʢʘʭ, ʘ ʧʨʠ 

ʡʦʛʦ ʚʤʩ̔ʪ̔ ʚʩʴʦʛʦ 0,0075 %  ½  ʫ 9,6 %  ʚʠʧʘʜʢʘʭ.  ʊʦʤʫ ʚʠʙʨ̔ ʟʚô̫ ʟʫʶʯʦʛʦ ½ ʚʝʣʴʤʠ 

ʚ̔ʜʧʦʚʜ̔ʘʣʴʥʘ ʦʧʝʨʘʮʽ̫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ̔ ʧʨʦʮʝʩʚ̔ ʉʄɸ. 

 ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʝʢʦʯʠʩʪʦʪʠ ʉʄɸ  ̒ʢ̔ʣʴʢ̔ʩʪʴ ʟʘʣʠʰʢʦʚʠʭ (ʚ ʨʜ̔ʢ̔ʡ ʬʘʟ)̔ ʤʘʩʝʣ ʧʩ̔ʣʷ 

ʚʣʘʩʥʝ ʤʘʩʣʷʥʦ ʾʘʛʨʝʛʘʮʽʾ. ʎʝ ʧʠʪʘʥʥʷ ʚʠʚʯʘʣʦʩʷ ɺ. ʐʠʣʘ̒ʚʠʤ[12] ʪʘ ɺ. ɹ̔ʣʝʮʴʢʠʤ[13] . ɺ. 

ʐʠʣʘ̒ʚ ʚʠʷʚʠʚ, ʱʦ ʚʪʨʘʪʠ ʟʚô̫ ʟʫʶʯʦʛʦ ï ʛʘʩʫ ʩʠʣʴʥʦ ʟʙʣ̔ʴʰʫʶʪʴʩʷ ʚ ʟʦʥ̔ ʛʫʩʪʠʥ 

ʛʽʜʨʦʩʫʤʽʰʽ rʚʩ ¢ 200 - 150 ʛ/ʣ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʽʤʧʝʣʝʨʘ ʛʨʘʥʫʣʷʪʦʨʘ nʚ  ¢ 700 - 800 ʭʚ
-1 

,  

ʪʘ ʚʠʪʨʘʪʘʭ ʛʘʩʫ 7 - 8 ʤʘʩ. %  ² Qʛ ² 20 - 25 ʤʘʩ. %.   

ɺ.ɹʽʣʝʮʴʢʠʡ  ʚʩʪʘʥʦʚʠʚ,  ʱʦ ʢʦʥʮʝʥʪʨʘʮʽ̫  ʟʘʣʠʰʢʦʚʦʛʦ ʤʘʩʣʘ ʫ ʚʦʜʥʡ̔ ʬʘʟ ̔ʟʥʘʭʦʜʠʪʴʩʷ 

ʫ ʯ̔ʪʢ̔ʡ  ʟʘʣʝʞʥʦʩʪ ̔ ʚ̔ʜ ʩʪʨʫʢʪʫʨʠ ʛʨʘʥʫʣ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ ʚʠʢʦʥʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣiʜʞʝʥʴ ʚʫʛiʣʴʥʠʭ ʘʛʨʝʛʘʪiʚ ʪʘ ~200 ʘʥʰʣiʬiʚ ʘʛʣʦʤʝʨʘʪiʚ, ʛʨʘʥʫʣ, 

ʬʣʦʢʫʣ ʜʦʟʚʦʣʠʣʠ ʚʠʜiʣʠʪʠ ʪʘʢi ʦʩʥʦʚʥi ʪʠʧʠ ʩʪʨʫʢʪʫʨ ʚʫʛiʣʴʥʠʭ ʘʛʨʝʛʘʪiʚ (ʨʠʩ. 1): 

1 - ʫ iɦʣʴʥʝʥi ʫʪʚʦʨʝʥʥʷ, ʭʘʨʘʢʪʝʨʥi ʥʘʷʚʥiʩʪʶ ʪʦʥʢʠʭ ʛʨʘʥʠʯʥʠʭ ʧʣiʚʦʢ  ʟʚô̫ ʟʫʶʯʦʛʦ 

ʤiʞ ʦʢʨʝʤʠʤʠ ʟʝʨʥʘʤʠ; 

2 - ʩʪʨʫʢʪʫʨʠ ʟ ʚʚiʛʥʫʪʠʤʠ ʤʝʥiʩʢʘʤʠ ʟʚô̫ ʟʫʶʯʦʛʦ ʤiʞ ʟʝʨʥʘʤʠ ʚʫʛiʣʣʷ ʥʘ  ʧʦʚʝʨʭʥi 

ʘʛʨʝʛʘʪʫ; 

3 - ʢʨʘʧʣi ʟʚô̫ ʟʫʶʯʦʛʦ, ʟʘʧʦʚʥʝʥi ʚʫʛiʣʴʥʠʤʠ ʟʝʨʥʘʤʠ; 

4 - ʧʫʭʢi ʫʪʚʦʨʝʥʥʷ (ʩʢʫʧʯʝʥʥʷ) ʚʫʛiʣʴʥʠʭ ʟʝʨʝʥ ʟʚô̫ ʟʘʥi ʤiʩʪʦʯʢʘʤʠ ʟʚô̫ ʟʫʶʯʦ ʾ

ʨʝʯʦʚʠʥʠ. 

 

 
 

ʈʠʩ. 1. ʆʩʥʦʚʥi ʪʠʧʠ ʩʪʨʫʢʪʫʨ ʚʫʛiʣʴʥʠʭ ʘʛʨʝʛʘʪiʚ 

 

ʆʜʥʦʯʘʩʥʦ ʟ ʦʜʝʨʞʘʥʥʷʤ ʨʽʟʥʠʭ ʚʫʛʣʝʤʘʩʣʷʥʠʭ ʩʪʨʫʢʪʫʨ ʚʠʢʦʥʘʥʽ ʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ 

ʪʝʭʥʽʯʥʠʭ ʚʦʜ ʜʣʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʩʝʣ ʫ ʚʦʜʥʽʡ ʬʘʟʽ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʨʠ ʦʜʝʨʞʘʥʥ ̔ʘʛʨʝʛʘʪʚ̔ ɯ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʫ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʩʝʣ ʫ ʪʝʭʥʽʯʥʽʡ 

ʚʦʜʽ DQʤ = 1 - 2 ʤʛ/ʣ,  ɯɯ ½ 20 - 40 ʤʛ/ʣ,  ɯɯɯ ½ ʜʦ 70 - 80 ʤʛ/ʣ, ɯV ½ 15 - 30 ʤʛ/ʣ. 

ʇʦ-ʪʨʝʪ,̒ ʩʪʫʧʥ̔ʴ ʝʢʦʣʦʛʯ̔ʥʦʾ ʯʠʩʪʦʪʠ ʉʄɸ ʩʫʪʪʚ̒ʦ ʟʘʣʝʞʠʪʴ ʚʜ̔ ʩʭʝʤʥʦʛʦ ʨʽhʝʥʥʷ 

ʧʨʦʮʝʩʫ. ɼʦʩʚʜ̔ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʩʚʜ̔ʯʠʪʴ, ʱʦ ʧʜ̔ʜʘʶʯʠ ʬʫʛʘʪ ʚʜ̔ʩʘʜʞʫʚʘʣʴʥʦ ʾ
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ʮʝʥʪʨʠʬʫʛʠ ʘʙʦ ʧʜ̔ʨʝʰ̔ʪʥʠʡ ʧʨʦʜʫʢʪ ʢʦʥʪʨʦʣʴʥʡ̔ ʬʣʦʪʘʮʽʾ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʣʫʯʝʥʥʷ 

ʤʘʩʣʷʥʠʭ ʬʨʘʢʮʡ̔-ʟʘʣʠʰʢʚ̔ ̔ ʨʝʪʫʨʫ  ʟʤʝʥʰʠʪʠ DQʤ  ʟ 20 - 70 ʤʛ/ʣ ʜʦ 7 - 10 ʤʛ/ʣ   ̔ʤʝʥʰʝ. 

ɺʠʩʥʦʚʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʜ̔ʚʠʱʝʥʥʷ ʝʢʦʯʠʩʪʦʪʠ ʧʨʦʮʝʩʫ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ: 

½ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʰʢʜ̔ʣʠʚʠʭ ʤʘʩʣʷʥʠʭ ʨʝʘʛʝʥʪʚ̔, ʧʝʨʝʚʘʞʥʦ ʥʘʬʪʦʧʨʦʜʫʢʪʚ̔, 

ʜʦʟʚʦʣʝʥʠʭ ʩʘʥʪ̔ʘʨʥʠʤʠ ʦʨʛʘʥʘʤʠ; 

½ ʧʝʣʝʪʫʚʘʥʥʷ ʚʫʛiʣʣʷ ʚ ʛʨʘʥʫʣʠ  (ʘʛʣʦʤʝʨʘʪʠ)  ɯ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʫ; 

½ ʧʨʠ ʧʝʣʝʪʫʚʘʥʥ ̔ʚʫʛiʣʣʷ ʚ ʛʨʘʥʫʣʠ  ɯɯ ʪʠʧʫ ʜʦʜʝʨʞʫʚʘʪʠʩʴ ʪʘʢʠʭ ʦʙʤʝʞʝʥʴ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʚ̔:  rʚʩ ʥʝ ʤʝʥʰʝ 150 · 200 ʤʛ/ʣ; nʚ  ʥʝ ʤʝʥʰʝ 700 - 800 ʭʚ
-1 

;  Qʤ  ʥʝ ʙʣ̔ʴʰʝ  20 - 25 

ʤʘʩ. % ( ʜʣʷ ʢʨʫʧʥʦʩʪ ̔0 - 0,5 ʤʤ). 

½ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦ ʾ ʬʣʦʪʘʮʡ̔ʥʦʾ ʧʝʨʝʯʠʩʪʢʠ ʚʜ̔ʭʦʜʚ̔ ʧʨʦʮʝʩʫ ʩʝʣʝʢʪʠʚʥʦʾ 

ʤʘʩʣʷʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ. 

ɺ ʮ̔ʣʦʤʫ ʞ ʪʨʝʙʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʨʝʘʣʴʥʫ ʤʦʞʣʠʚʩ̔ʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʯʠʩʪʦʪʠ ʧʨʦʮʝʩʫ 

ʩʝʣʝʢʪʠʚʥʦ ʾʤʘʩʣʷʥʦ ʾʘʛʨʝʛʘʮʽʾ ʚʫʛiʣʣʷ ʥʘ ʨʚ̔ʥ̔ ʝʢʦʯʠʩʪʦʪʠ ʬʣʦʪʘʮʡ̔ʥʦʛʦ ʧʨʦʮʝʩʩʫ (ʜʦ 7 - 10 

ʤʛ/ʣ   ̔ʤʝʥʰʝ). 
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ʋɼʂ 622.28 

ʍʘʣʠʤʝʥʜʠʢ ʖ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɹʨʫʡ ɸ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɹʘʨʳʰʥʠʢʦʚ ɸ.ʉ., ʤʘʛʠʩʪʨ 

ɿʘʙʦʣʦʪʥʘʷ ʖ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ɺʋɿ çʅʘʮʠʦʥʘʣʴʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺʣʠʷʥʠʝ ʦʪʧʦʨʘ ʦʭʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚʳʨʘʙʦʪʦʢ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʦʪʧʦʨʘ ʦʭʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʢʦʥʚʝʨʛʝʥʮʠʶ ʰʪʨʝʢʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʟʘ ʦʯʠʩʪʥʳʤ ʟʘʙʦʝʤ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʚʳʨʘʙʦʪʦʢ ʠ ʩʠʩʪʝʤʳ ʢʨʝʧʠ. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʧʦʨʘ ʦʭʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʰʘʭʪ 

ɿʘʧʘʜʥʦʛʦ ɼʦʥʙʘʩʘ.  ʇʦʢʘʟʘʥ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʧʘʩʧʦʨʪ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʢʠ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʝʝ 

ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ. 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʣʠʚ ʚʽʜʧʦʨʫ ʦʭʦʨʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ 

ʢʦʥʚʝʨʛʝʥʮʽʶ ʰʪʨʝʢʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʟʘ ʦʯʠʩʥʠʤ ʚʠʙʦʻʤ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ ʚʠʨʦʙʦʢ ʽ ʩʠʩʪʝʤʠ ʢʨʽʧʣʝʥʥʷ. ɺʠʢʦʥʘʥʦ ʦʮʽʥʢʫ ʬʘʢʪʠʯʥʦʛʦ 

ʚʽʜʧʦʨʫ ʦʭʦʨʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʰʘʭʪ ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ. 

ʇʦʢʘʟʘʥʠʡ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʧʘʩʧʦʨʪ ʧʽʜʪʨʠʤʢʠ ʚʠʨʦʙʢʠ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʦʭʦʨʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʾʾ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. 

The article examines the influence of roadside pack rebuff on the vertical convergence of the 

gateroads maintained behind longwall face. The results of in-situ studies of gateroad and support 

condition are presented. Basing on the results of a research at mines of Western Donbass the 

estimation of the actual rebuff of the roadside pack is made. Improved maintenance of production 

of a passport, which provides a high value load-bearing capacity of the security structure and its 

efficient operation is shown. 

 

ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʙʝʩʮʝʣʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʩ ʧʦʚʪʦʨʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʨʝʰʘʝʪ ʟʘʜʘʯʠ 

ʧʨʷʤʦʪʦʯʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʬʨʦʥʪʘ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʠ 

ʫʣʫʯʰʘʝʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʰʘʭʪʳ. 

ɻʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʛʦ 

ɼʦʥʙʘʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʳʤʠ (ůʩʞ < 30 ʄʇʘ) ʩʣʦʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʥʠʟʢʦʡ 

ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʠ ʙʦʣʴʰʠʤʠ ʛʣʫʙʠʥʘʤʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ (ɔH/ůʩʞ > 0.33). ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʣʘʥʠʨʫʝʤʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʝ ʧʦʨʦʜʳ ʩʦʛʣʘʩʥʦ [1] ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʫʩʪʦʡʯʠʚʳʤ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʰʪʨʝʢʘ ʟʘ ʟʘʙʦʝʤ 

ʧʝʨʚʦʡ ʣʘʚʳ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʨʘʙʦʪʦʢ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʨʝʤʦʥʪʘ, ʨʝʟʢʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʟʘʪʨʘʪ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʨʘʙʦʪʦʢ (ʧʨʦʚʝʜʝʥʠʝ ʩ ʟʘʧʘʩʦʤ ʥʘ ʦʩʘʜʢʫ, ʧʦʜʨʳʚʢʘ, ʨʝʤʦʥʪ ʠ 

ʧʝʨʝʢʨʝʧʣʝʥʠʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʨʝʧʠ) ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʷʪ ʣʠʰʴ ʢ ʚʨʝʤʝʥʥʦʤʫ 

ʵʬʬʝʢʪʫ.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ 
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ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʨʘʙʦʪʦʢ ʟʘ ʦʯʠʩʪʥʳʤ ʟʘʙʦʝʤ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʪʧʦʨʘ ʢʨʝʧʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ï ʦʭʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʛʨʘʥʠʮʝ çʰʪʨʝʢ-ʣʘʚʘè 

[2, 3]. 

ʆʭʨʘʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʣʠʪʳʝ ʠ ʧʦʨʦʜʥʳʝ ʧʦʣʦʩʳ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʪʫʤʙʳ, ʢʦʩʪʨʳ 

ʜʝʨʝʚʷʥʥʳʝ ʠ ʥʘʢʘʪʥʳʝ, ʙʫʪʦ- ʠ ʢʫʩʪʦʢʦʩʪʨʳ, ʦʨʛʘʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʠ ʯʫʨʘʢʦʚʘʷ ʩʪʝʥʘ. ɺ 

ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʜʘʝʪʩʷ, 

ʧʨʠʚʦʜʷʪʩʷ ʣʠʰʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʣʠʷʥʠʷ ʵʪʠʭ ʩʧʦʩʦʙʦʚ [1]. ʇʨʠ ʵʪʦʤ ʥʝʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʥʠʤʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʨʦʜʥʳʭ ʧʦʣʦʩ. ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʵʤʧʠʨʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʚ ʚʳʨʘʙʦʪʢʘʭ. 

ɿʘ ʦʩʥʦʚʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʝʧʴ ʚʟʷʪ ʚʝʩ ʧʦʨʦʜ ʩʚʦʜʘ ʨʘʩʩʣʦʝʥʠʷ ʥʘʜ 

ʚʳʨʘʙʦʪʢʦʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʠʟ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʤʝʱʝʥʠʡ ʝʝ ʢʦʥʪʫʨʘ. ʅʦ ʧʨʠ ʧʨʦʭʦʜʝ 

ʣʘʚʳ ʬʦʨʤʠʨʫʝʪʩʷ ʟʦʥʘ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʧʦʨʦʜ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʘʷ ʩʚʦʜʫ ʦʙʨʫʰʝʥʠʡ [4]. ɿʦʥʘ 

ʨʘʟʨʫʰʝʥʥʳʭ ʧʦʨʦʜ ʥʘʜ ʰʪʨʝʢʦʤ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʟʦʥʦʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦʨʦʜ 

ʢʨʦʚʣʠ ʚ ʣʘʚʝ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ ʚ ʤʘʩʩʠʚʝ. ɺ ʠʪʦʛʝ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʚʦʜʘ 

ʦʙʨʫʰʝʥʠʡ ʠ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʧʦ ʨʘʟʤʝʨʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʣʦʚʠʡ ʰʘʭʪ ɿʘʧʘʜʥʦʛʦ ɼʦʥʙʘʩʩʘ ʥʝʪ ʯʝʪʢʠʭ ʠ ʧʦʣʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʭʨʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦ 

ʫʩʠʣʝʥʠʶ ʦʭʨʘʥʷʝʤʦʡ ʚʳʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʜʣʷ ʠʭ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʪʧʦʨʘ ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʛʣʝʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [5] ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʘʩʧʦʨʪʘ ʢʨʝʧʣʝʥʠʷ 

(ʩʤ. ʨʠʩ. 1) ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʝʧʠ ʙʦʣʝʝ 200  ʢʅ ʥʘ 1 ʤ 

ʧʦʛʦʥʥʳʡ ʜʣʠʥʳ ʚʳʨʘʙʦʪʢʠ (ʜʘʣʝʝ ʢʅ/ʤ.ʧ.) ʧʦʟʚʦʣʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʰʘʭʪ ɿʘʧʘʜʥʦʛʦ ɼʦʥʙʘʩʩʘ 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 45,6 ʢʤ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 2014 ʛ. [6]. 

 

 
ʈʠʩ. 1. ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʫʩʠʣʝʥʠʷ ʢʨʝʧʠ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ: 1 ï ʘʨʦʯʥʘʷ 

ʢʨʝʧʴ; 2 ï ʩʪʦʡʢʠ ʫʩʠʣʝʥʠʷ; 3 ï ʧʦʜʧʷʪʥʠʢʠ; 4 ï ʩʪʦʡʢʘ ʤʝʞʜʫ ʢʨʦʚʣʝʡ ʠ ʧʦʜʦʰʚʦʡ ʧʦ ʙʨʦʚʢʝ 

ʣʘʚʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʤʝʞʜʫ ʨʘʤʘʤʠ ʘʨʦʯʥʦʡ ʢʨʝʧʠ; 5 ï ʰʪʘʥʛʦʚʳʝ ʘʥʢʝʨʳ; 6 ï ʘʥʢʝʨʳ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʚʝʨʭʥʝʛʦ ʵʣʝʤʝʥʪʘ ʢʨʝʧʠ, 7 ï ʦʨʛʘʥʥʳʝ ʨʷʜʳ; 8 ï ʟʦʥʘ ʦʙʨʫʰʝʥʠʷ ʧʦʨʦʜ ʥʘʜ 

ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʣʘʚʳ; 9 ï ʧʨʠʟʤʘ ʩʧʦʣʟʘʥʠʷ ʧʦʨʦʜ ʙʨʦʚʢʠ ʣʘʚʳ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʧʨʦʨʳʚ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʚʳʨʘʙʦʪʦʢ ʚ ʩʣʘʙʳʭ ʙʦʢʦʚʳʭ ʧʦʨʦʜʘʭ, 

ʧʝʨʝʜ ʧʫʩʢʦʤ ʩʦʩʝʜʥʝʡ ʣʘʚʳ ʦʩʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʚ ʚʠʜʝ 

ʧʦʜʨʳʚʢʠ ʧʦʜʦʰʚʳ ʠ ʟʘʤʝʥʳ ʣʠʙʦ ʫʩʠʣʝʥʠʷ ʟʘʪʷʞʢʠ ʠ ʟʘʤʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʪʧʦʨ ʦʭʨʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢ ʠ ʥʘʨʫʰʝʥʠʝ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʨʘʙʦʪʘʭ [7, 8] ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʪʧʦʨʘ ʢʨʝʧʠ ʥʘ ʩʦʧʨʷʞʝʥʠʠ ʣʘʚʳ ʩʦ ʰʪʨʝʢʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ 
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ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ɺʢʣʘʜ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʢʨʝʧʠ ʚ ʦʙʱʠʡ ʩʦʟʜʘʚʘʝʤʳʡ ʩʠʩʪʝʤʦʡ ʦʪʧʦʨ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ. ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʚ ʩʠʩʪʝʤʝ çʢʨʝʧʴ-ʤʘʩʩʠʚè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʝʛʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʚʟʷʪʦʡ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʪʝʥʜʘʭ, ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʘʪʝʨʠʘʣʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 

ʚʳʨʘʙʦʪʢʘʭ. ʉʦʟʜʘʚʘʝʤʳʡ ʦʪʧʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʦʪʧʦʨʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʢʨʝʧʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʪʧʦʨ ʢʨʝʧʠ, ʟʘʣʦʞʝʥʥʳʡ ʚ ʧʘʩʧʦʨʪʝ ʢʨʝʧʣʝʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʘʢʪʠʯʝʩʢʠʡ ʦʪʧʦʨ, ʠʩʭʦʜʷ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʚʦʜʠʤʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʚʳʨʘʙʦʪʢʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʧʘʩʧʦʨʪʦʚ ʢʨʝʧʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ ʇɸʆ çɼʊʕʂ 

ʇʘʚʣʦʛʨʘʜʫʛʦʣʴè ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʤʘʨʢʰʝʡʜʝʨʠʠ ʚ ʵʪʠʭ ʚʳʨʘʙʦʪʢʘʭ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʭʦʞʜʝʥʠʡ 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʧʘʩʧʦʨʪ ʚʝʣʠʯʠʥ ʦʪʧʦʨʘ ʠ ʝʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʘʥʘʣʠʟʘ ʦʙʩʣʝʜʦʚʘʥʦ 20 ʚʳʨʘʙʦʪʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʦ ʚʩʝʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʳʨʘʙʦʪʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ, ʟʘʢʣʘʜʳʚʘʝʤʳʝ ʚ ʧʘʩʧʦʨʪʘ 

ʢʨʝʧʣʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʣʠʙʦ ʥʝʢʘʯʝʩʪʚʝʥʥʦ. ʌʘʢʪʠʯʝʩʢʠʡ ʦʧʦʨ 

ʦʭʨʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʧʦ ʧʘʩʧʦʨʪʫ ʧʦʜʜʝʨʞʘʥʠʷ. ʈʘʟʙʨʦʩ 

ʵʪʠʭ ʚʝʣʠʯʠʥ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3% ʜʦ 44% (ʨʠʩ. 2). ɺ 

ʩʨʝʜʥʝʤ ʚʝʣʠʯʠʥʘ ʦʪʧʦʨʘ ʩʥʠʞʝʥʘ ʥʘ 21% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʩʧʦʨʪʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

 

 
ʈʠʩ. 2. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʧʦʨʘ ʦʪ ʝʛʦ 

ʧʘʩʧʦʨʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʨʘʙʦʪʦʢ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪʧʦʨʘ ʢʨʝʧʠ ʥʘ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʩʧʦʨʪʘ ʢʨʝʧʣʝʥʠʷ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 10-15 % ʚ ʩʪʦʨʦʥʫ ʟʘʥʠʞʝʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʨʝʧʴ ʥʝ ʩʦʟʜʘʝʪ ʦʪʧʦʨ ʚʦʟʥʠʢʘʶʱʠʤ ʩʦ ʩʪʦʨʦʥʳ ʤʘʩʩʠʚʘ ʥʘʛʨʫʟʢʘʤ. 

ʌʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʳʡ ʦʪʧʦʨ ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʛʦ. ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʨʘʩʩʯʠʪʘʥʥʳʡ 

ʥʝʦʙʭʦʜʠʤʳʡ ʦʪʧʦʨ ʠ ʪʦʪ, ʢʦʪʦʨʳʡ ʨʝʘʣʴʥʦ ʩʦʟʜʘʝʪʩʷ, ʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 30%. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʦʪʧʦʨ ʢʨʝʧʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʧʨʦʮʝʩʩʘ ʜʝʟʠʥʪʝʛʨʘʮʠʠ  ʤʘʩʩʠʚʘ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʦʪʝʨʠ ʩʝʯʝʥʠʷ 

ʚʳʨʘʙʦʪʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʢʨʝʧʣʝʥʠʷ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ Ñ19,3%, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʯʝʪʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʧʘʩʧʦʨʪʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘ 

ʨʘʟʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʀʊʈ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʘʩʧʦʨʪʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʠʨʘʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʧʘʩʧʦʨʪʘ 
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ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʪʝʨʠʘʣʦ- ʠ ʪʨʫʜʦʝʤʢʠʝ, ʥʦ 

ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʚ ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ ʦʪʧʦʨʘ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʥʝʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʤʘʩʩʠʚʝ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʨʘʙʦʪʢʠ. ʅʘʧʨʠʤʝʨ, ʢʨʘʝʚʘʷ ʯʘʩʪʴ ʚ 

ʣʘʚʝ ʥʘʨʫʰʝʥʘ ʦʪ ʥʝʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚʦʢʨʫʛ ʚʳʝʤʦʯʥʦʡ ʚʳʨʘʙʦʪʢʠ, ʠ, ʚ ʩʣʫʯʘʝ 

ʫʩʪʘʥʦʚʢʠ ʦʨʛʘʥʥʳʭ ʨʷʜʦʚ ʧʦ ʙʨʦʚʢʝ ʣʘʚʳ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ 

ʤʘʩʩʠʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʪʘʢ ʢʘʢ çʩʧʦʣʟʘʶʪè ʚʤʝʩʪʝ ʩ ʧʦʯʚʦʡ 

ʚ ʩʪʦʨʦʥʫ ʰʪʨʝʢʘ (ʨʠʩ. 1, 3).  

 
ʈʠʩ. 3. çʉʧʦʣʟʘʥʠʝè ʩʪʦʝʢ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʙʨʦʚʢʝ 

 

ɺʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʰʪʨʝʢʘ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʩʯʝʪʥʳʤ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ 

ʦʪʧʦʨʦʤ ʩʠʩʪʝʤʳ çʢʨʝʧʴ-ʤʘʩʩʠʚè. ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʚʳʨʘʙʦʪʢʠ ʦʪ ʨʘʟʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʧʦʨʦʚ ʢʨʝʧʠ. 

 
ʈʠʩ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʦʪ ʦʪʧʦʨʘ ʢʨʝʧʠ 

 

ʂʘʢ ʚʠʜʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʧʦʨʦʚ, ʚʝʣʠʯʠʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʨʘʙʦʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ: 

 

æh = 0,015Āæʈ + 0,72,    (1) 
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ʛʜʝ æh ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʥʚʝʨʛʝʥʮʠʷ, ʤ; æʈ ï ʨʘʟʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʦʪʧʦʨʦʚ, % 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ r=0,69. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 180-ʛʦ ʩʙʦʨʥʦʛʦ ʰʪʨʝʢʘ 

ʰʘʭʪʳ çʉʘʤʘʨʩʢʘʷè ʙʳʣ ʠʟʤʝʥʝʥ ʧʘʩʧʦʨʪ ʧʦʜʜʝʨʞʘʥʠʷ  (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʧʘʩʧʦʨʪ ʧʦʜʜʝʨʞʘʥʠʷ 180-ʛʦ ʩʙʦʨʥʦʛʦ ʰʪʨʝʢʘ ʰʘʭʪʳ 

çʉʘʤʘʨʩʢʘʷè  ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ: 1 ï ʘʨʦʯʥʘʷ ʢʨʝʧʴ; 2 ï ʩʪʦʡʢʠ ʫʩʠʣʝʥʠʷ; 3 ï ʧʦʜʧʷʪʥʠʢʠ; 4 

ï ʩʪʦʡʢʘ ʦʨʛʘʥʥʦʛʦ ʨʷʜʘ ʤʝʞʜʫ ʢʨʦʚʣʝʡ ʧʣʘʩʪʘ ʠ ʧʦʜʦʰʚʦʡ ʚʳʨʘʙʦʪʢʠ ʧʦ ʙʨʦʚʢʝ ʣʘʚʳ; 5 ï 

ʰʪʘʥʛʦʚʳʝ ʘʥʢʝʨʳ; ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʤʝʞʜʫ ʘʨʢʘʤʠ ʢʨʝʧʠ; 6 ï ʘʥʢʝʨʳ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʨʦʚʣʠ 

ʧʦ ʙʨʦʚʢʝ ʣʘʚʳ; 7 ï ʟʦʥʘ ʦʙʨʫʰʝʥʠʷ ʧʦʨʦʜ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ; 8 ï ʩʪʦʡʢʘ ʦʨʛʘʥʥʦʛʦ ʨʷʜʘ 

ʤʝʞʜʫ ʢʨʦʚʣʝʡ ʧʣʘʩʪʘ ʠ ʧʦʜʦʰʚʦʡ ʚʳʨʘʙʦʪʢʠ ʧʦ ʙʨʦʚʢʝ ʣʘʚʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʟʘ ʩʪʦʡʢʦʡ 

ʘʨʦʯʥʦʡ ʢʨʝʧʠ 

ʉʦʛʣʘʩʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʧʘʩʧʦʨʪʘ (ʩʤ. ʨʠʩ. 5), ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʨʝʤʦʥʪʠʥ ʦʨʛʘʥʥʳʭ ʨʷʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʦʪʧʦʨ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʠʭ 

ʚʳʥʝʩʝʥʠʝ ʠʟ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʰʪʨʝʢ ʠ ʨʘʟʤʝʱʝʥʠʝ ʟʘ ʩʪʦʡʢʘʤʠ ʨʘʤʥʦʡ ʢʨʝʧʠ 

ʠʩʢʣʶʯʘʝʪ ʩʧʦʣʟʘʥʠʝ ʚʤʝʩʪʝ ʩ ʧʦʨʦʜʘʤʠ ʧʦʯʚʳ ʧʣʘʩʪʘ ʧʦ ʙʨʦʚʢʝ ʣʘʚʳ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 1. ʆʙʱʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʝʧʠ 

ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 300 ʢʅ/ʤ.ʧ. ʆʙʱʠʡ ʚʠʜ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6. 

 
ʈʠʩ. 6. ʆʨʛʘʥʥʳʡ ʨʷʜ ʧʦ ʙʨʦʚʢʝ  ʣʘʚʳ ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʪʦʝʢ ʤʝʞʜʫ ʤʘʩʩʠʚʦʤ ʠ ʩʪʦʡʢʘʤʠ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʨʝʧʠ 

 

ʉ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʪʧʦʨʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʰʪʨʝʢʘ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚʳ ʥʘ ʚʩʝʤ ʝʶ ʧʨʦʪʷʞʝʥʠʠ 

ʩʦʩʪʘʚʣʷʣʘ 3ï3,2 ʤ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʉʦʩʪʦʷʥʠʝ ʚʳʨʘʙʦʪʢʠ ʚ 80 ʤ ʟʘ ʣʘʚʦʡ 

 

ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʚʳʨʘʙʦʪʢʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʥʳʭ 

ʨʘʙʦʪ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʚʦʜ ʩʦʩʝʜʥʝʡ ʣʘʚʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ ʧʦʚʪʦʨʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʷʥʥʳʭ ʩʪʦʝʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʫʜʝʨʞʘʥʠʶ ʙʨʦʚʢʠ 

ʣʘʚʳ ʥʘ ʛʨʘʥʠʮʝ ʰʪʨʝʢʘ ʩ ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ 

ʩʝʯʝʥʠʷ ʚʳʨʘʙʦʪʢʠ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʚ ʚʳʨʘʙʦʪʢʘʭ ʰʘʭʪ çʉʪʝʧʥʘʷè ʠ çʂʦʤʩʦʤʦʣʴʩʢʘʷè, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʧʫʩʢʘʥʠʝʤ ʙʨʦʚʢʠ ʣʘʚʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʚʝʨʛʝʥʮʠʠ 

ʰʪʨʝʢʦʚ. ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 165-ʛʦ ʰʪʨʝʢʘ ʰʘʭʪʳ çʉʪʝʧʥʘʷè (ʛʣʫʙʠʥʘ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʣʘ 350-450 ʤ, ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ï ʜʦ 30 ʄʇʘ) ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ 

(ʨʠʩ. 8): 

 

( )

0.83  R

1.308  c0.598ln h 

2=

+D=D

 ,       (2) 

 

ʛʜʝ: ȹc - ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ ʚ ʣʘʚʝ ʧʦ ʛʨʘʥʠʮʝ ʣʘʚʘ-ʰʪʨʝʢ; ȹh - ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʥʚʝʨʛʝʥʮʠʷ 

ʰʪʨʝʢʘ. 

 
ʈʠʩ. 8. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ (ȹh) 165-ʛʦ ʰʪʨʝʢʘ ʰʘʭʪʳ çʉʪʝʧʥʘʷè 

ʦʪ ʦʧʫʩʢʘʥʠʷ ʙʨʦʚʢʠ (ȹc) ʥʘ ʛʨʘʥʠʮʝ ʣʘʚʘ-ʰʪʨʝʢ. 1 ï ʢʦʥʪʫʨ ʚʳʨʘʙʦʪʢʠ ʜʦ ʜʝʬʦʨʤʘʮʠʡ; 2 ï 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʢʦʥʪʫʨ ʚʳʨʘʙʦʪʢʠ ʟʘ ʣʘʚʦʡ; r ï ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ; f ï ʧʦʜʥʷʪʠʝ ʧʦʯʚʳ; 

ȹh = r + f. 
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ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʢʦʥʚʝʡʝʨʥʦʤ ʰʪʨʝʢʝ 9-ʡ ʣʘʚʳ ʰʘʭʪʳ 

çʂʦʤʩʦʤʦʣʴʩʢʘʷè. ɻʣʫʙʠʥʘ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʣʘ 1000 ʤ, ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ï 70-90 ʄʇʘ. 

ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ (ʨʠʩ. 9): 

 

( )

0.79  R

1.3  c0.410ln h 

2=

+D=D

 ,    (3) 

 

 
ʈʠʩ. 9. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ (ȹh) ʢʦʥʚʝʡʝʨʥʦʛʦ ʰʪʨʝʢʘ 9-ʡ ʣʘʚʳ 

ʰʘʭʪʳ ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʦʪ ʦʧʫʩʢʘʥʠʷ ʙʨʦʚʢʠ (ȹc) ʥʘ ʛʨʘʥʠʮʝ ʣʘʚʘ-ʰʪʨʝʢ. 

 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ, ʯʝʤ ʙʦʣʴʰʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʧʫʩʢʘʥʠʝ 

ʙʨʦʚʢʠ ʣʘʚʳ (ʪ.ʝ. ʯʝʤ ʤʝʥʴʰʝ ʦʪʧʦʨ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ), ʪʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʰʪʨʝʢʘ.  

 

ɺʳʚʦʜʳ 

ʉʦʩʪʦʷʥʠʝ ʚʳʨʘʙʦʪʦʢ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʘʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʦʪʧʦʨʘ ʢʨʝʧʠ. 

ʅʘʪʫʨʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʫʩʢʘʥʠʝ ʙʨʦʚʢʠ ʧʦ ʛʨʘʥʠʮʝ çʣʘʚʘ-ʰʪʨʝʢè 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʨʘʙʦʪʢʠ ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ 

ʩʣʘʙʳʭ ʙʦʢʦʚʳʭ ʧʦʨʦʜ, ʪʘʢ ʠ ʧʨʠ ʢʨʝʧʢʠʭ ʧʦʨʦʜʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʟʘ ʦʯʠʩʪʥʳʤ ʟʘʙʦʝʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʦʪʧʦʨ ʢʨʝʧʠ 

ʤʝʥʴʰʝ ʧʘʩʧʦʨʪʥʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 45%. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʨʘʙʦʪʦʢ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʥʘʜʦ ʩʯʠʪʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʪʧʦʨʘ ʠ 

ʨʘʟʤʝʱʝʥʠʷ ʦʭʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʦʤʧʣʝʢʩ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʰʘʭʪʳ 

çʉʘʤʘʨʩʢʘʷè, ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʦʨʛʘʥʥʳʭ ʨʷʜʦʚ ʚ ʚʳʨʘʙʦʪʢʫ ʠ ʠʭ ʫʩʪʘʥʦʚʢʦʡ ʤʝʞʜʫ ʤʘʩʩʠʚʦʤ 

ʠ ʩʪʦʡʢʦʡ ʘʨʦʯʥʦʡ ʢʨʝʧʠ, ʧʦʟʚʦʣʠʣ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʪʧʦʨ ʦʢʦʣʦ 300 ʪ/ʤ ʠ 

ʠʩʢʣʶʯʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʧʝʨʝʜ ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʩʝʜʥʝʡ 

ʣʘʚʳ. 
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ʉ.ʄ.ʉʊʆɺʇʅʀʂ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɻɽʆʄʆʅɯʊʆʈɯʅɻ ʉʊɸʅʋ ɻɽʆʊɽʍʅɯʏʅʆ ʇʆʈʋʐɽʅʆɻʆ ʄɸʉʀɺʋ 

ʅɸ ɹʋɼɯɺʅʀʎʊɺɯ ɹɽʉʂʀɼʉʔʂʆɻʆ ʊʋʅɽʃʖ
*
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʣʷʥʢʠ ʙʫʜʽʚʥʠʮʪʚʘ. ʈʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ 

ʃʴʚʦʚʦʤ ʽ ʄʫʢʘʯʝʚʦʤ ʫʩʢʣʘʜʥʝʥʝ ʛʦʨʠʩʪʦʶ ʤʽʩʮʝʚʽʩʪʶ ʟ ʧʝʨʝʧʘʜʦʤ ʚʠʩʦʪ ʽ ʧʦʜʦʣʘʥʥʷʤ 

ʯʠʩʣʝʥʥʠʭ ʚʦʜʦʪʦʢʽʚ. ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʻ ʜʽʣʷʥʢʘ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʨʘʡʦʥʽ ʩʪʘʥʮʽʾ ɺʦʣʦʚʝʮʴ, 

ʜʝ ʢʦʣʽʷ ʧʨʦʢʣʘʜʝʥʘ ʫ ʥʘʡʚʠʱʽʡ ʪʦʯʮʽ, ʘ ʫʭʠʣʠ ʜʦʩʷʛʘʶʪʴ 30 ă. ʊʨʘʩʘ ʫ ʮʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ ʢʽʣʴʢʘ ʪʫʥʝʣʽʚ ʽ ʚʠʩʦʢʠʭ ʤʦʩʪʽʚ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ ʧʦʥʘʜ 2 ʢʤ. ʊʘʢʦʞ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʽ ʩʪʘʥʮʽʾ: ʉʢʦʪʘʨʩʴʢʝ ʽ ɹʝʩʢʠʜ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʫ ʨʦʣʴ ʧʦ 

ʨʦʟʚʝʜʝʥʥʶ ʟʫʩʪʨʽʯʥʠʭ ʧʦʪʷʛʽʚ. ʇʨʠ ʧʝʨʝʩʫʚʘʥʥʽ ʮʽʻʶ ʜʽʣʷʥʢʦʶ ʦʜʥʦʯʘʩʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 3 

ʜʦʧʦʤʽʞʥʠʭ ʣʦʢʦʤʦʪʠʚʘ. 

ʂʣʶʯʦʚʠʤ ʽʥʞʝʥʝʨʥʠʤ ʦʙ'ʻʢʪʦʤ ʽ ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʤʽʩʮʝʤ ʮʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʻ 

ɹʝʩʢʠʜʩʴʢʠʡ ʪʫʥʝʣʴ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʢʦʨʜʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʊʫʥʝʣʴ ʤʘʻ ʟʘʛʘʣʴʥʫ ʜʦʚʞʠʥʫ 1746 ʤ, ʱʦ ʜʣʷ  ʋʢʨʘʾʥʽ ʻ ʜʨʫʛʠʤ ʟʘ ʜʦʚʞʠʥʦʶ ʧʽʩʣʷ 

ʃʫʪʫʛʠʥʩʴʢʦʛʦ (2063 ʤ). ʇʦʯʘʪʢʦʚʦ ɹʝʩʢʠʜʩʴʢʠʡ ʪʫʥʝʣʴ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʫ 1886 ʨ ʟʘ ʯʘʩʽʚ 

ɸʚʩʪʨʦ-ʋʛʦʨʩʴʢʦʾ ʽʤʧʝʨʽʾ ʟʘ ʜʚʦʩʭʠʣʦʚʠʤ ʧʨʦʬʽʣʝʤ, ʜʝ ʪʦʯʢʘ ʧʝʨʝʣʘʤʫ - ʥʘʡʚʠʱʘ ʪʦʯʢʘ 

ɺʦʣʦʚʝʮʴʢʦʛʦ ʧʝʨʝʚʘʣʫ. 

* ʈʦʟʨʘʭʫʥʢʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʩʧ.. ʆ.ʉ.ʆʩʽʧʦʚʘ. 
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ʋ ʨʘʜʷʥʩʴʢʠʡ ʧʝʨʽʦʜ ʧʦ ʚʩʽʡ ʜʽʣʷʥʮʽ ʥʘ ʧʝʨʝʚʘʣʽ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʜʨʫʛʘ ʥʠʪʢʘ ʢʦʣʽʾ, 

ʦʜʥʘʢ ɹʝʩʢʠʜʩʴʢʠʡ ʪʫʥʝʣʴ ʟʘʣʠʰʠʚʩʷ ʦʜʥʦʢʦʣʽʡʥʠʤ ʚʥʘʩʣʽʜʦʢ ʚʠʤʦʛ ʛʘʙʘʨʠʪʫ ʥʘʙʣʠʞʝʥʥʷ. 

 ʅʘ ʜʘʥʠʡ ʯʘʩ ʮʝʡ ʪʫʥʝʣʴ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʥʴʦʛʦ ʜʦʩʪʘʚʣʷʶʪʴ 

ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʪʨʘʥʟʠʪʥʠʭ ʚʘʥʪʘʞʽʚ ʫ ʥʘʧʨʷʤʢʫ ɿʘʭʽʜʥʦʾ ʪʘ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʚʽʥ ʻ ʻʜʠʥʦʶ ʦʜʥʦʢʦʣʽʡʥʦʶ ʜʽʣʷʥʢʦʶ 5-ʛʦ ʇʘʥ'ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʨʠʜʦʨʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʧʦ ʪʝʨʠʪʦʨʽʾ ɯʪʘʣʽʾ, ʉʣʦʚʝʥʽʾ, ʋʛʦʨʱʠʥʠ, ʉʣʦʚʘʯʯʠʥʠ ʪʘ ʋʢʨʘʾʥʠ. 

ɿʘ ʧʦʚʦʻʥʥʫ ʚʽʜʙʫʜʦʚʫ ɹʝʩʢʽʜʩʴʢʠʡ ʪʫʥʝʣʴ ʩʪʘʚ ʦʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʥʪʘʞʦʧʦʪʦʢʫ, ʦʩʢʽʣʴʢʠ ʫ 1944 ʨ ʧʽʜ ʯʘʩ ʚʽʜʩʪʫʧʫ ʥʽʤʝʮʴʢʦ-ʫʛʦʨʩʴʢʠʭ ʚʽʡʩʴʢ 

ʪʫʥʝʣʴ ʙʫʚ ʧʽʜʽʨʚʘʥʠʡ ʫ ʰʝʩʪʠ ʤʽʩʮʷʭ ʽ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʡ. ɿʘ 1954-1956 ʨʨ. ʪʫʥʝʣʴ ʙʫʚ 

ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʫ ʟʚ'ʷʟʢʫ ʟ ʝʣʝʢʪʨʠʬʽʢʘʮʽʻʶ ʜʽʣʷʥʢʠ, ʧʦʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ ʢʨʽʧʣʝʥʥʷ 

ʨʦʟʽʙʨʘʥʽ ʪʘ ʟʘʤʦʥʦʣʠʯʝʥʽ ʙʝʪʦʥʦʤ, ʧʨʦʪʝ ʟʙʝʨʝʛʣʠʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ, ʫ ʪ.ʯ. 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʩʢʣʝʧʽʥʥʷ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʢʦʥʘʥʦ  ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʧʦ 

ʚʽʜʚʝʜʝʥʥʶ ʚʦʜʠ, ʟʤʦʥʪʦʚʘʥʦ ʝʣʝʢʪʨʦʦʩʚʽʪʣʝʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʦ ʩʧʦʨʫʜʞʝʥʽ 10 ʢʘʤʝʨ ʽ 30 ʥʽʰ. 

ɼʝʬʦʨʤʫʚʘʥʥʷ ʦʙʨʦʙʢʠ, ʧʦʨʫʰʝʥʥʷ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʟ ʜʨʝʥʘʞʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʛʘʙʘʨʠʪʫ ʥʘʙʣʠʞʝʥʥʷ ʯʠʥʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʧʨʠʟʚʝʣʦ ʜʦ ʦʙʤʝʞʝʥʥʷ 

ʨʫʭʫ ʯʝʨʝʟ ʪʫʥʝʣʴ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʷʢʦʛʦ ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʥʠʡ. ɽʢʩʧʣʫʘʪʘʮʽʷ 

ɹʝʩʢʠʜʩʴʢʦʛʦ ʪʫʥʝʣʶ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ: ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ ʚʟʠʤʢʫ 

ʫʪʚʦʨʶʶʪʴ ʦʞʝʣʝʜʴ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʫʥʝʣʶ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʨʫʭʫ 

ʧʦʪʷʛʽʚ. ɿʘʢʨʠʪʠ ʪʫʥʝʣʴ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʥʝ ʤʦʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʨʫʭ ʢʦʣʽʻʶ  

ʽʥʪʝʥʩʠʚʥʠʡ ʽ ʪʨʠʚʘʣʽ "ʚʽʢʥʘ" ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. 

ʊʽʣʴʢʠ ʫ 2000-ʭ ʨʦʢʘʭ ʥʘʨʝʰʪʽ ʧʦʯʘʣʠʩʷ ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʫʥʝʣʶ-ʜʫʙʣʝʨʘ, ʷʢʠʡ 

ʙʫʜʝ ʧʨʦʢʣʘʜʝʥʠʡ ʧʘʨʘʣʝʣʴʥʦ ʩʪʘʨʦʤʫ ʪʫʥʝʣʶ. 


