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183 ï ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

(ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 28.12.2019 ʨ. ˉ1643) 

  

ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʾ: ʢʘʬʝʜʨʘ ʝʢʦʣʦʛʽʾ ɯʌʅʊʋʅɻ, ʚʫʣ. ʂʘʨʧʘʪʩʴʢʘ, 15, ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 76019 

ʊʝʣʝʬʦʥ: (0342) 721203; ʩʘʡʪ ʞʫʨʥʘʣʫ: http://ebzr.nung.edu.ua/index.php/ebzr. 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ ʤʝʪʨʠʯʥʠʭ ʙʘʟ: EBSCO, ERIH PLUS, Scientific 

Indexing Services, Root Indexing, InfoBase Index 

ʊʝʢʩʪʠ ʩʪʘʪʝʡ ʥʘʚʝʜʝʥʽ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. ɸʚʪʦʨʠ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʤʽʩʪ 

ʧʫʙʣʽʢʘʮʽʾ, ʚʠʙʽʨ, ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʬʘʢʪʽʚ, ʮʠʬʨ, ʮʠʪʘʪ, ʚʣʘʩʥʠʭ ʽʤʝʥ ʪʘ 

ʽʥʰʠʭ ʚʽʜʦʤʦʩʪʝʡ. ʇʝʨʝʜʨʫʢ ʩʪʘʪʝʡ ʪʽʣʴʢʠ ʟ ʜʦʟʚʦʣʫ ʨʝʜʘʢʮʽʾ. ʊʦʯʢʘ ʟʦʨʫ ʨʝʜʢʦʣʝʛʽʾ ʥʝ ʟʘʚʞʜʠ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʟʠʮʽʻʶ ʘʚʪʦʨʽʚ. 
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ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ʑʆɼʆ ʇʀʊɸʅʅʗ ɼɽʂɸʈɹʆʅɯɿɸʎɯɰ ʊɸ ʋʊʀʃɯɿɸʎɯɰ  

ɿʆʃʆʐʃɸʂʆɺʀʍ ɺɯɼʍʆɼɯɺ ʊɽʉ 
 
ɺʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʻ ʦʜʥʦʶ ʟ ʧʨʠʯʠʥ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ. ɸʥʘʣʽʟ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʽ ʚʩʽ ʧʝʨʝʜʫʤʦʚʠ ʧʝʨʝʭʦʜʫ ʜʦ 
ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
ʉʮʝʥʘʨʽʾ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦ 2050 ʨ. ʚ ʋʢʨʘʾʥʠ ʦʯʽʢʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ 
ʧʦʪʝʧʣʽʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ +2,2Üʉ ʫ ʛʨʫʜʥʽ. ɸʥʘʣʽʟ 
ʥʘʧʨʷʤʢʽʚ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʥʽ ʥʘ 
ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʽʜʧʨʠʻʤʩʪʚ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʘʣʠʚʦ-
ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ, ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ çʟʝʣʝʥʦʛʦè ʚʦʜʥʶ ʷʢ 
ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ, ʧʝʨʝʭʦʜʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʘ 
ʚʠʟʥʘʯʝʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʫʛʣʝʮʝʚʦʛʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʻ ʧʠʪʘʥʥʷ 
ʚʣʦʚʣʶʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 
ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʥʘʧʨʷʤʢʽʚ. ɺʘʞʣʠʚʠʤ 
ʻ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʦʚʣʝʥʦʛʦ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ɿʙʝʨʽʛʘʥʥʷ 
ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʛʣʠʙʠʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ ʚʠʤʘʛʘʪʠʤʝ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ 
ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ. ɺʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 
ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʘ ʟʘʣʽʟʥʠʯʥʠʤ 
ʪʨʘʥʩʧʦʨʪʦʤ. 

ɺʠʟʥʘʯʝʥʠʡ ʥʘʧʨʷʤʦʢ ʫʪʠʣʽʟʘʮʽʾ ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʊɽʉ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʧʦʜʨʽʙʥʝʥʥʽ 
ʚʽʜʭʦʜʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʉʆ2 ʟ ʦʪʨʠʤʘʥʥʷʤ ʩʪʘʙʽʣʴʥʠʭ ʢʘʨʙʦʥʘʪʽʚ Mg ʽ ʉʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ 
ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʢʘʨʙʦʥʽʟʘʮʽʷ, ʚʣʦʚʣʶʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʽʦʢʩʠʜʫ 
ʚʫʛʣʝʮʶ, ʟʙʝʨʽʛʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʧʨʦʤʠʩʣʦʚʘ ʬʽʢʩʘʮʽʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʚʽʜʭʦʜʠ ʊɽʉ, 
ʧʦʜʨʽʙʥʝʥʥʷ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʠʪʘʥʥʷ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʙʫʚʘʻ ʙʽʣʴʰʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘ ʰʣʷʭʫ ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʚ ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ ɭʉ. ɿʘ ʜʘʥʠʤ [1], ʥʘ ʩʴʦʛʦʜʥʽ 

ʚʠʢʠʜʠ ʉʆ2 ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 42 ɻʪ, ʱʦ ʚʞʝ ʻ ʟʘʛʨʦʟʣʠʚʠʤ ʜʣʷ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʩʮʝʥʘʨʽʡ ʝʤʽʩʽʾ ʉʆ2 ʧʨʦʛʥʦʟʫʻ ʪʨʠ ʚʘʨʽʘʥʪʠ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 0,9-2,3Üʉ, 2,0-3,5Üʉ ʽ 3,2-5,4Üʉ [1], ʱʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ 

ʢʘʪʝʛʦʨʽʡ ʥʠʟʴʢʦʛʦ, ʧʦʤʽʨʥʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʘʨʠʟʴʢʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʫʛʦʜʠ ʫʩʽ ʢʨʘʾʥʠ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʱʦʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʡ ʋʢʨʘʾʥʘ ʻ ʥʝ ʚʠʢʣʶʯʝʥʥʷʤ. 

ʋ 2016 ʨ. ʩʭʚʘʣʝʥʘ ʂʦʥʮʝʧʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫ (ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ˉ 932-ʨ ʚʽʜ 7 ʛʨʫʜʥʷ 2016 ʨ.), ʷʢʘ ʚʠʟʥʘʯʘʻ ʪʘ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ 

ʧʦʣʽʪʠʢʫ ʚ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʛʘʨʤʦʥʽʟʫʻ ʚʽʪʯʠʟʥʷʥʫ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʫ ʙʘʟʫ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ [3]. 

ʉʪʨʘʪʝʛʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ, ʷʢʘ 

ʩʭʚʘʣʝʥʘ ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ˉ 1363-ʨ ʚʽʜ 20 ʞʦʚʪʥʷ 2021 ʨ., ʚʠʜʽʣʷʻ ʦʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʣʽʩʪʴ ʝʢʦʩʠʩʪʝʤ, ʦʢʨʝʩʣʶʻ ʢʨʦʩ-ʩʝʢʪʦʨʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʚʠʟʥʘʯʘʻ ʮʽʣʽ ʪʘ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ [4]. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 
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ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʥʘ 22,5% 

ʧʦʨʽʚʥʷʥʦ ʟ 2015 ʨ. [4] ʽ ʥʘ 65% ʧʦʨʽʚʥʷʥʦ ʟ 1990 ʨ. [2]. 

ʉʪʨʘʪʝʛʽʷ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ 2050 ʨ. ʚʠʟʥʘʯʘʻ ʧʝʨʝʜʫʤʦʚʠ ʧʝʨʝʭʦʜʫ ʜʦ 

ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ ʦʢʨʝʤʠʤ ʧʫʥʢʪʦʤ ʨʦʟʛʣʷʜʘʻ 

ʜʝʢʘʨʙʦʥʽʟʘʮʽʶ ʝʥʝʨʛʝʪʠʢʠ [5]. 

ʇʦʯʠʥʘʶʯʠ ʟ 2020 ʨʦʢʫ ʟʘʧʨʦʚʘʜʞʝʥʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ʋ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʠ ʬʦʨʤʠ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʫʛʣʝʮʝʚʦʛʦ 

ʮʽʥʦʫʪʚʦʨʝʥʥʷ [2, 6, 7] ï ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʜʘʪʦʢ ʥʘ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʩʠʩʪʝʤʘ ʪʦʨʛʽʚʣʽ 

ʢʚʦʪʘʤʠ ʥʘ ʾʭ ʚʠʢʠʜʠ ʪʘ ʾʭ ʧʦʻʜʥʘʥʥʷ, ʧʦ ʘʥʘʣʦʛʽʾ ʷʢ ʚ ʢʨʘʾʥʘʭ ɭʉ, ʜʝ ʨʦʟʤʽʨ ʧʦʜʘʪʢʽʚ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ ú 30 ʜʦ ú 147 ʥʘ 1 ʪ ʉʆ2 [1]. 

ɼʣʷ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʝʥʽ ʩʮʝʥʘʨʽʾ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʩʝʨʝʜʥʴʦ- ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ 

ʧʝʨʩʧʝʢʪʠʚʫ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ʉʮʝʥʘʨʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦ 

2050 ʨ. ʦʯʽʢʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʽ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥ (+2,2
0
ʉÑ 0,4

0
ʉ) ʧʨʦʛʥʦʟʫʶʪʴʩʷ 

ʜʣʷ ʛʨʫʜʥʷ [8]. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʚʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʫ 2021 ʨʦʮʽ ʩʪʘʥʦʚʠʣʠ 111,9 ʤʣʥ. ʪ ʘʙʦ 

ʫ ʨʦʟʨʽʟʽ ʦʙʣʘʩʪʝʡ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʉʆ2 (ʧʦʥʘʜ 22 ʤʣʥ. ʪ) ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ɼʦʥʝʮʴʢʽʡ ʪʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʘ ʥʘʡʤʝʥʰʘ (ʤʝʥʰʝ 0,5 ʤʣʥ. ʪ) ï ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʷʭ (ʨʠʩ. 1) [9]. 

 

ʈʠʩ. 1. ɺʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʨʦʟʨʽʟʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, 2021 ʨʽʢ [9] 

ɺ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʫ 2021 ʨʦʮʽ ʟ ʚʠʢʠʜʘʤʠ ʥʘʜʽʡʰʣʦ 

12,1 ʤʣʥ. ʪ ʉʆ2, ʽ ʦʙʣʘʩʪʴ ʧʦʩʽʜʘʻ 4 ʧʦʟʠʮʽʶ ʚ ʟʘʙʨʫʜʥʝʥʥʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʢʠʜʘʤʠ ʜʽʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ. ʇʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ ʻ ɹʫʨʰʪʠʥʩʴʢʘ ʊɽʉ, ʷʢʘ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʨʠʙʣʠʟʥʦ ʚ 10 ʢʤ. ɯʥʰʦʶ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ 

ʫʩʽʭ ʊɽʉ ʚ ʋʢʨʘʾʥʽ, ʻ ʟʦʣʦʰʣʘʢʦʚʽ ʚʽʜʭʦʜʠ, ʱʦʨʽʯʥʽ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʤʽʣʴʡʦʥʠ 

ʪʦʥ. ɹʽʣʴʰʽʩʪʴ ʮʠʭ ʚʽʜʭʦʜʽʚ ʥʝ ʫʪʠʣʽʟʫʻʪʴʩʷ ʽ ʧʦʪʨʘʧʣʷʻ ʫ ʚʽʜʚʘʣʠ, ʧʽʜ ʷʢʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʚʝʜʝʥʦ 

ʧʦʥʘʜ 20 ʪʠʩʷʯ ʛʘ ʟʝʤʣʽ. ɿʦʣʦʰʣʘʢʦʚʽ ʚʽʜʚʘʣʠ ʻ ʧʨʠʯʠʥʦʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʽʦʥʽʚ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʪʘ ʚʠʥʠʢʥʝʥʥʽ ʛʝʦʭʽʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ [10]. ɿʘ ʜʘʥʠʤʠ [11], ʉʘʆ ʤʦʞʝ ʙʫʪʠ ʚʠʱʝ ʢʣʘʨʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚ 4-12 ʨʘʟʽʚ, Al2O3 ʚ 2 ʨʘʟʠ, Fe2O3 ï ʚ 1,5-3 ʨʘʟʠ, MgO ï ʚ 2-3 ʨʘʟʠ. ʆʪʞʝ, ʟʙʝʨʽʛʘʥʥʷ 

ʚʽʜʭʦʜʽʚ ʫ ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʚʘʣʘʭ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʥʘʩʣʽʜʦʢ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʙʨʫʜʥʝʥʥʶ ˇʨʫʥʪʽʚ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʯʝʨʝʟ çʪʽʣʦè ʚʽʜʚʘʣʫ ʚ ʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ. 
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ʊʦʤʫ, ʜʣʷ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʧʠʪʘʥʥʷ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ɼʝʢʘʨʙʦʥʽʟʘʮʽʷ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʜʦ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʚʫʛʣʝʮʝʚʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ [7, 12]. 

ʇʠʪʘʥʥʷ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʪʘ ʬʘʭʽʚʮʷʤʠ-ʧʨʘʢʪʠʢʘʤʠ 

ʟ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ: 

- ʜʝʢʘʨʙʦʥʽʟʘʮʽʷ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [1, 13-16]; 

- ʜʝʢʘʨʙʦʥʽʟʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [1, 8]; 

- ʜʝʢʘʨʙʦʥʽʟʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [1, 6, 7, 12, 17-20]; 

- ʚʠʨʦʙʥʠʮʪʚʽ çʟʝʣʝʥʦʛʦè ʚʦʜʥʶ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ [8, 13]; 

- ʜʝʢʘʨʙʦʥʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫ [1, 7]; 

- ʧʝʨʝʭʽʜ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ [1, 8, 12, 13]; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʫʛʣʝʮʝʚʦʛʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ [1, 2, 6, 7]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʻ ʧʠʪʘʥʥʷ ʚʣʦʚʣʶʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʜʽʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ; ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʚʣʦʚʣʶʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʟʘʭʦʨʦʥʝʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ; ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʊɽʉ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʾ ʬʽʢʩʘʮʽʾ ʉʆ2. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʠʪʘʥʥʷ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʟʤʝʥʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ. ʉʪʨʘʪʝʛʽʯʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʻ ʩʝʢʪʦʨ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʫʛʽʣʴʥʦʾ, 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ. 

ʇʨʦʮʝʩ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ (ʟʥʠʞʝʥʥʷ 

ʚʫʛʣʝʮʝʤʽʩʪʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ), ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʙʤʝʞʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ 

ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʻ ʚʣʦʚʣʶʚʘʥʥʷ, ʟʘʭʦʨʦʥʝʥʥʷ (ʟʙʝʨʽʛʘʥʥʷ) ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʉʆ2, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ. 

ɺʣʦʚʣʶʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ [7, 17-20]. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʻ 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ɺʣʦʚʣʶʚʘʥʥʷ ʉʆ2 

ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʛʘʟʦʚʦʛʦ (ʧʦʚʽʪʨʷʥʦʛʦ) ʧʦʪʦʢʫ, ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʉʆ2 ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, ʷʢʠʡ ʚʞʝ ʤʦʞʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʜʦ ʤʽʩʮʷ 

ʟʙʝʨʽʛʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʽʢ ʉʆ2 ʤʘʻ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ ʯʠʩʪʠʡ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʧʘʨʘʮʽʷ ʉʆ2 ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ (ʥʘʧʨʠʢʣʘʜ, 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʠʨʦʙʥʠʮʪʚʫ ʘʤʽʘʢʫ), ʘʙʩʦʨʙʦʚʘʥʠʡ ʉʆ2 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʽʥʰʠʭ ʧʦʪʦʢʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ. ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʩʝʧʘʨʘʮʽʷ ʉʆ2, ʅ2 ʘʙʦ ʆ2 ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ ï ʜʠʤʦʚʦʛʦ ʛʘʟʫ, ʩʠʥʪʝʪʠʯʥʦʛʦ ʛʘʟʫ, 

ʧʦʚʽʪʨʷ ʘʙʦ ʥʝʦʯʠʱʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʇʨʦʮʝʩ ʩʝʧʘʨʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʤʝʤʙʨʘʥ, ʪʚʝʨʜʠʭ ʩʦʨʙʝʥʪʽʚ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʨʽʦʛʝʥʥʝ ʨʦʟʜʽʣʝʥʥʷ, ʱʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʚʠʙʦʨʽ ʩʠʩʪʝʤʠ ʚʣʦʚʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʉʆ2 ʚ ʛʘʟʦʚʦʤʫ ʧʦʪʦʮʽ ʪʘ ʪʠʩʢ ʧʦʪʦʢʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʚʣʦʚʣʶʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʧʽʩʣʷ ʘʙʦ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ 

ʟʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʛʘʟʫ ʧʨʠʙʣʠʟʥʦ ʜʦ 90% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʪʘʥʜʘʨʪʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʽʟ ʟʙʘʛʘʯʝʥʥʷʤ ʢʠʩʥʶ ʤʦʞʝ ʚʣʦʚʣʶʚʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʫʚʝʩʴ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʠʩʪʝʤʠ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʙʣʝʤʠ: 

- ʧʨʦʮʝʩ ʚʣʦʚʣʶʚʘʥʥʷ ʽ ʢʦʤʧʨʝʩʽʾ ʉʆ2 ï ʨʦʙʦʪʘ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚʣʦʚʣʶʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ 

ʟʙʝʨʽʛʘʥʥʷʤ ʫ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ ï ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ (ʥʘ 10-40%) 

ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʪʘʥʦʚʢʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʘʥʘʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

- ʧʨʦʮʝʩ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʟ ʥʘʩʪʫʧʥʦʶ ʢʘʨʙʦʥʘʪʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʧʦʪʨʝʙʫʻ ʝʥʝʨʛʽʾ ʥʘ 60-

180% ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʪʘʥʦʚʢʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʘʥʘʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

- ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ 

ʙʫʜʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʰʠʭ ʚʠʢʠʜʽʚ; 
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- ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʚʠʤʘʛʘʻ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʝʧʘʨʘʪʦʨʽʚ, ʱʦ 

ʟʨʦʙʠʪʴ ʧʨʦʮʝʩ ʙʽʣʴʰ ʝʥʝʨʛʦʻʤʥʠʤ ʽ ʙʽʣʴʰ ʚʘʨʪʽʩʥʠʤ; 

- ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟʥʠʞʫʚʘʪʠʤʝ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ; 

- ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʢʩʠʜʽʚ ʩʽʨʢʠ ʽ ʘʟʦʪʫ ʙʫʜʝ ʟʥʠʞʫʚʘʪʠ ʩʪʫʧʽʥʴ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʜʦ 90%. 

ʆʪʞʝ, ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʚʣʦʚʣʶʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ 

ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʣʦʚʣʶʚʘʥʥʷ ʉʆ2
 
ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʠʤʠ ʻ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʦʚʣʝʥʦʛʦ ʉʆ2
 
ʚ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ [7, 17, 21, 22]. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʽʩʣʷ ʚʣʦʚʣʶʚʘʥʥʷ 

ʉʆ2 ʻ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ. ʇʨʦʮʝʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʉʆ2 ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʛʘʟʦʧʨʦʚʦʜʠ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʘʙʦ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʙʫʜʝ ʤʘʪʠ ʩʚʽʡ ʨʷʜ ʧʝʨʝʜʫʤʦʚ. 

ɿʘ ʜʘʥʠʤ [21], ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʉʆ2 ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ ʪʠʩʢʫ ʧʦʥʘʜ 8 ʄʇʘ, 

ʱʦ ʟʤʝʥʰʫʻ ʚʘʨʪʽʩʪʴ ʛʘʟʫ, ʽ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ.  

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʘʙʦ ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʮʠʩʪʝʨʥʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20 Áʉ ʪʘ ʪʠʩʢʫ 2 ʄʇʘ, ʱʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʇʝʨʝʚʘʛʘʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʉʆ2 ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʻ ʪʝ, ʱʦ ʩʫʭʠʡ ʛʘʟ, ʥʘʚʽʪʴ ʷʢʱʦ ʙʫʜʝ 

ʤʽʩʪʠʪʠ ʜʦʤʽʰʢʠ (ʦʢʩʠʜʠ ʩʽʨʢʠ ʘʙʦ ʘʟʦʪʫ), ʥʝ ʤʘʪʠʤʝ ʢʦʨʦʟʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʨʫʙʦʧʨʦʚʽʜ. ʊʘʢʦʞ 

ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʟʤʝʥʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʉʆ2 ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʱʽʣʴʥʦʩʪʽ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʧʝʨʝʚʘʛʘʤʠ ʻ ʨʷʜ ʧʨʦʙʣʝʤ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʢʦʨʦʟʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ ʚʦʣʦʛʫ ʟ ʧʦʪʦʢʫ ʉʆ2, ʚ ʽʥʘʢʰʦʤʫ ʚʠʧʘʜʢʫ 

ʪʨʫʙʦʧʨʦʚʽʜ ʟʩʝʨʝʜʠʥʠ ʤʘʻ ʙʫʪʠ ʧʦʢʨʠʪʠʡ ʩʧʝʮʽʘʣʴʥʠʤ ʩʧʣʘʚʦʤ ʘʙʦ ʤʘʪʠ ʧʦʣʽʤʝʨʥʝ ʧʦʢʨʠʪʪʷ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫʩʽ ʨʠʟʠʢʠ ʪʘ 

ʥʘʩʣʽʜʢʠ ʚʠʪʦʢʽʚ ʛʘʟʫ, ʷʢʽ ʙʫʜʫʪʴ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʫʛʣʝʚʦʜʥʽʚ. 

ɿʙʝʨʽʛʘʥʥʷ (ʟʘʭʦʨʦʥʝʥʥʷ) ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ [7, 17, 18, 21-23]. ɼʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʢʠ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʉʆ2 ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʴ ʫ ʧʦʨʦʜʘʭ-ʢʦʣʝʢʪʦʨʘʭ, ʩʦʣʝʥʦʩʥʠʭ ʬʦʨʤʘʮʽʷʭ ʘʙʦ ʩʣʘʥʮʝʚʠʭ 

ʧʦʨʦʜʘʭ ʟʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɯ ʜʣʷ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʚʠʩʥʘʞʝʥʽ ʥʘʬʪʦʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ. ɻʣʠʙʠʥʘ ʟʙʝʨʽʛʘʥʥʷ ʉʆ2 ʤʘʻ ʙʫʪʠ ʧʦʥʘʜ 800 ʤ.  

ɼʣʷ ʟʘʢʘʯʫʚʘʥʥʷ ʉʆ2 ʚ ʧʣʘʩʪ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʝʭʥʦʣʦʛʽʾ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ, ʢʦʣʠ ʚ ʧʣʘʩʪ ʥʘʛʥʽʪʘʻʪʴʩʷ ʛʘʟ. 

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʉʆ2 ʥʘ ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 800 ʤ ʛʘʟ ʙʫʜʝ ʤʘʪʠ ʱʽʣʴʥʽʩʪʴ ʧʦʜʽʙʥʫ ʜʦ ʱʽʣʴʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʥʘʬʪʠ. ʇʨʠ ʟʘʢʘʯʫʚʘʥʥʽ ʉʆ2 ʩʪʠʩʢʘʻʪʴʩʷ ʽ ʟʘʧʦʚʥʶʻ ʧʦʨʠ ʚʥʘʩʣʽʜʦʢ ʯʘʩʪʢʦʚʦʛʦ 

ʚʠʪʠʩʢʘʥʥʷ ʥʘʬʪʠ (ʛʘʟʫ), ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʧʦʨʠʩʪʦʛʦ ʦʙôʻʤʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. ʂʦʣʠ ʉʆ2 ʥʘʜʽʡʜʝ ʫ ʛʝʦʣʦʛʽʯʥʫ ʬʦʨʤʘʮʽʶ, ʙʫʜʫʪʴ ʚʽʜʙʫʚʘʪʠʩʴ ʭʽʤʽʯʥʽ ʚʟʘʻʤʦʜʽʾ ʉʆ2 ʷʢ 

ʟ ʧʦʨʦʜʦʶ, ʪʘʢ ʽ ʟ ʚʦʜʦʶ, ʽ ʥʘʩʣʽʜʢʦʤ ʮʠʭ ʚʟʘʻʤʦʜʽʡ ʙʫʜʝ ʫʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʤʽʥʝʨʘʣʽʚ. ʋ 

ʩʦʣʝʥʦʩʥʠʭ ʬʦʨʤʘʮʽʷʭ ʧʦʪʝʥʮʽʡʥʠʡ ʦʙôʻʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʉʆ2 ʙʫʜʝ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 30% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʧʦʨʦʜʠ. ʗʢʱʦ ʉʆ2 ʙʫʜʝ ʘʜʩʦʨʙʫʚʘʪʠʩʴ ʥʘ ʩʣʘʥʮʝʚʽ ʧʦʨʦʜʠ ʟʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʪʦ ʚʽʥ ʙʫʜʝ ʚʠʪʽʩʥʷʪʠ ʤʝʪʘʥ. ʎʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʥʘ ʤʝʥʰʠʭ 

ʛʣʠʙʠʥʘʭ ʧʦʨʽʚʥʷʥʦʛʦ ʟ ʧʨʦʮʝʩ ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʦʣʝʥʦʩʥʠʭ ʬʦʨʤʘʮʽʷʭ ʘʙʦ ʧʦʨʦʜʘʭ-ʢʦʣʝʢʪʦʨʘʭ. 

ɿʙʝʨʽʛʘʥʥʷ ʉʆ2 ʫ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʘʩʪʫʧʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ: 

ï ʙʦʢʦʚʫ ʤʽʛʨʘʮʽʶ ʉʆ2; 

ï ʨʘʧʪʦʚʽ ʚʠʪʦʢʠ ʯʝʨʝʟ ʟʘʢʠʥʫʪʽ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʥʘʜ 7-10% 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʫ ʧʦʚʽʪʨʽ, ʱʦ ʤʘʪʠʤʝ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ; 

ï ʧʦʩʪʫʧʦʚʽ ʪʘ ʨʦʟʦʩʝʨʝʜʞʝʥʽ ʚʠʪʦʢʠ ʉʆ2 ʯʝʨʝʟ ʜʝʬʝʢʪʠ ʩʚʝʨʜʣʦʚʠʥ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ: 

ʘ) ʥʘ ʛʽʜʨʦʩʬʝʨʫ: 

ï ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʦʪʨʘʧʣʷʥʥʷ ʉʆ2 ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ; 

ï ʥʘʢʦʧʠʯʝʥʥʷ ʉʆ2 ʫ ʟʦʥʽ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʽ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ; 

ï ʧʦʪʨʘʧʣʷʥʥʷ ʩʦʣʷʥʠʭ ʨʦʟʯʠʥʽʚ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʚʠʪʠʩʢʘʥʥʷ, 

ʙ) ʥʘ ˇʨʫʥʪʠ: 

ï ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ; 
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ï ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ; 

ï ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ; 

ï ʷʢ ʥʘʩʣʽʜʦʢ ʧʨʠʛʥʽʯʝʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, 

ʚ) ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ: 

ï ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʘʟʫ ʚ ʧʦʥʠʞʝʥʠʭ ʬʦʨʤʘʭ ʨʝʣʴôʻʬʫ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʟʫ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʩʣʘʙʢʦʶ ʜʽʻʶ ʚʽʪʨʫ; 

ï ʨʦʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʚʠʪʦʢʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ; 

ï ʣʽʢʚʽʜʘʮʽʷ ʚʠʪʦʢʽʚ ʉʆ2 ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ; 

ï ʧʨʦʮʝʩ ʥʘʛʥʽʪʘʥʥʷ ʉʆ2 ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ, ʱʦ ʟʙʽʣʴʰʫʻ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʽʭ ʦʙôʻʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ; 

ʆʪʞʝ, ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʛʣʠʙʠʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʥʘʩʪʫʧʥʠʭ ʨʦʙʽʪ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʉʆ2 ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʚʠʪʦʢʽʚ ʉʆ2: 

ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʧʦʨʽʜ ʟ ʚʠʩʦʢʠʤ ʩʪʝʧʝʥʝʤ ʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʤʽʛʨʘʮʽʾ ʛʘʟʫ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʟʦʥ ʚʠʪʦʢʽʚ ʉʆ2; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʴ ʫ ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʉʆ2; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʨʦʤʠʩʣʦʚʘ ʬʽʢʩʘʮʽʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʢʘʨʙʦʥʘʪʠʟʘʮʽʷ ʤʽʥʝʨʘʣʽʚ). ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʦʚʣʝʥʦʛʦ ʉʆ2 ̫ ʢ ʩʠʨʦʚʠʥʠ ʟʘʤʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝ ʟʘʚʞʜʠ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ 

ʚʠʢʠʜʽʚ ʫ ʧʦʚʥʦʤʫ ʚʫʛʣʝʮʝʚʦʤʫ ʮʠʢʣʽ. 

ʉʘʤʝ ʬʽʢʩʘʮʽʷ ʉʆ2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʫʞʥʠʭ ʪʘ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʦʢʩʠʜʽʚ (MgO ʽ ʉaO), ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʷʢ ʩʠʣʽʢʘʪʥʠʭ ʧʦʨʽʜ, ʪʘʢ ʽ ʜʝʷʢʠʭ ʚʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʛʘʟʫ. 

ɼʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʬʽʢʩʘʮʽʾ 1 ʪ ʉʆ2 ʥʝʦʙʭʽʜʥʦ 1,6 ï 3,7 ʪ ʩʠʣʽʢʘʪʥʦʾ ʧʦʨʦʜʠ [24]. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ 

ʥʘʧʨʷʤʫ ʻ ʪʝ, ʱʦ ʧʨʠ ʢʘʨʙʦʥʽʟʘʮʽʾ ʤʽʥʝʨʘʣʽʚ ʉʆ2 ʥʝ ʙʫʜʝ ʥʘʜʭʦʜʠʪʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʯʦʚʠʥʠ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʘʙʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

[25]. 

ɺ ʷʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʚʽʜʭʦʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ MgO ʽ ʉaO, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ ʚʽʜʭʦʜʠ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʚʽʜʭʦʜʠ ʊɽʉ.  

ɺ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ɹʫʨʰʪʠʥʩʴʢʘ ʊɽʉ ʻ ʦʜʥʦʯʘʩʥʦ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʦʢʩʠʜʽʚ 

ʚʫʛʣʝʮʶ ʪʘ ʜʞʝʨʝʣʦʤ ʫʪʚʦʨʝʥʥʷ ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʦʩʥʦʚʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʷʢʠʭ ʻ ʦʢʩʠʜʠ Mg ʽ ʉa.  

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʊɽʉ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʙʫʜʽʚʝʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚôʷʞʫʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ [11, 26 - 28]. ʌʽʢʩʘʮʽʷ ʉʆ2 ʤʦʞʣʠʚʘ ʥʘ MgO ʽ ʉaO, ʷʢʽ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʊɽʉ. ʊʦʤʫ, ʚʽʜʭʦʜʠ ɹʫʨʰʪʠʥʩʴʢʦʾ ʊɽʉ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʝʭʥʦʛʝʥʥʫ 

ʩʠʨʦʚʠʥʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʬʽʢʩʘʮʽʾ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. 

ʇʨʦʮʝʩ ʧʨʦʤʠʩʣʦʚʦʾ ʬʽʢʩʘʮʽʾ ʉʆ2 ʚ ʢʘʨʙʦʥʘʪʘʭ, ʚ ʘʧʨʽʦʨʽ, ʤʘʻ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʧʨʠʨʦʜʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʊʦʤʫ ʚ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ ʤʽʥʝʨʘʣʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʥʮʠʧʠ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʨʝʯʦʚʠʥʠ ʷʢ ʤʝʪʦʜʫ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ 

(ʭʽʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ) ʨʝʯʦʚʠʥʠ ʚ ʫʤʦʚʘʭ ʥʘʜʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ. ʇʨʠʩʢʦʨʝʥʥʷ (ʘʢʪʠʚʽʟʘʮʽʷ) 

ʧʨʦʮʝʩʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʨʫʡʥʫʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ ˇʨʘʪʢʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʚʧʣʠʚʫ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʥʘ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ. ʄʦʞʣʠʚʝ ʪʘʢʦʞ ʧʦʜʨʽʙʥʝʥʥʷ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʉʆ2 ʟ ʦʪʨʠʤʘʥʥʷʤ ʩʪʘʙʽʣʴʥʠʭ ʢʘʨʙʦʥʘʪʽʚ Mg ʽ ʉʘ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʤʽʥʝʨʘʣʽʚ ʻ ʜʦʩʠʪʴ ʝʥʝʨʛʦʻʤʥʠʤʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʤʝʪʦʜʽ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ɼʝʢʘʨʙʦʥʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʧʨʠʷʪʠʤʝ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʽʣʴʰ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʝʥʝʨʛʽʾ ʪʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʥʘʧʨʷʤʢʘʭ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʻ ʚʣʦʚʣʶʚʘʥʥʷ, ʟʘʭʦʨʦʥʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʷ ʉʆ2 ʪʘ ʡʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ, ʱʦ ʚʠʤʘʛʘʻ ʽʥʦʜʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʚʣʦʚʣʶʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʮʽʥʶʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʦʚʣʝʥʦʛʦ 
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ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʨʦʮʝʩʽ.ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʉʆ2 ʛʘʟʦʧʨʦʚʦʜʘʤʠ ʧʦʨʷʜ ʟ ʧʝʨʝʚʘʛʘʤʠ (ʟʤʝʥʰʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʉʆ2, ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʽʚ ʩʽʨʢʠ ʘʙʦ ʘʟʦʪʫ, ʥʝ ʚʠʢʣʠʢʘʪʠʤʝ ʢʦʨʦʟʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʪʨʫʙʦʧʨʦʚʽʜ) ʤʘʪʠʤʝ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ (ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʷʪʠ ʚʦʣʦʛʫ ʟ ʧʦʪʦʢʫ ʉʆ2, ʟʙʝʨʽʛʘʶʪʴʩʷ ʫʩʽ 

ʨʠʟʠʢʠ ʪʘ ʥʘʩʣʽʜʢʠ ʚʠʪʦʢʽʚ ʛʘʟʫ, ʘʥʘʣʦʛʽʯʥʽ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ). 

ɿʙʝʨʽʛʘʥʥʷ ʉʆ2 ʫ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ˇʨʫʥʪʽʚ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʦʜʥʦʯʘʩʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʉʆ2 ʪʘ 

ʟʦʣʦʰʣʘʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʻ ʡʦʛʦ ʧʨʦʤʠʩʣʦʚʘ ʬʽʢʩʘʮʽʷ ʥʘ MgO ʽ ʉaO, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ 

ʊɽʉ. 
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DECARBONIZATION AND DISPOSAL OF ASH AND SLAG WASTE  

OF THERMAL POWER PLA NTS  

 
Carbon dioxide emissions are one of the causes of temperature increase and global warming. The 

legislative framework analysis has shown that all the prerequisites for the transition to low-carbon 
development, reduction of greenhouse gas emissions, and industry decarbonization have been created in 
Ukraine. The climate change scenarios have shown that general warming is expected in Ukraine by 2050. 
The maximum temperature changes are predicted to be +2.2ÜC in December. The analysis of industry 
decarbonization directions has shown that major studies are focused on the decarbonization of 
metallurgical enterprises, coal industry enterprises, fuel and energy complex, transport decarbonization, 
production of ñgreenò hydrogen as an alternative fuel, transition from traditional energy sources to 
alternative ones, and determination of economic mechanisms of carbon pricing. The issues of carbon 
dioxide capturing, transporting and storing are important. The research results have helped to determine 
the prospects and advantages of each direction. It is important to assess the possibilities and potential of 
using captured carbon dioxide. The carbon dioxide storage in deep geological formations will require a 
complex of actions aimed at preventing the pollution of environmental components. The advantages of 
transporting carbon dioxide by pipelines have been defined compared to transportation by road and rail 
transport. 
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The disposal direction of ash and slag waste of thermal power plants has been determined. It 
consists in grinding waste in the carbon dioxide medium with obtaining stable Mg and Ca carbonates. 
This allows to expand the scope of waste use in the construction industry. 

Key words: decarbonization, capture of carbon dioxide, transportation of carbon dioxide, storage 
of carbon dioxide, industrial fixation of carbon dioxide, thermal power plant waste, grinding. 
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ɺɯɼ ʄʆɹɯʃʔʅʀʍ ʊɽʃɽʌʆʅɯɺ  

 
ʄʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

(ʈʏɽʄʇ). ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʛʣʦʙʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʦʙʠʣʦ ʾʭ ʘʢʪʫʘʣʴʥʠʤ 
ʦʙôʻʢʪʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ 
ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʚ ʜʦʚʢʽʣʣʽ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʣʷ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜ ʚʽʜʩʪʘʥʽ, ʤʦʜʝʣʽ ʪʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. 

ʈʽʚʝʥʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʜʦʚʢʽʣʣʽ ʦʮʽʥʶʚʘʚʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʚʝʨʭʥʝʚʦʾ ʛʫʩʪʠʥʠ ʧʦʪʦʢʫ 
ʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʘ ʝʣʝʢʪʨʦʩʤʦʛʫ Gigahertz Solutions HFE35ʉ.  

ɸʥʘʣʽʟ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʟʘʩʚʽʜʯʠʚ, ʱʦ: 
- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ʟʚôʷʟʦʢè ʜʦʩʣʽʜʞʝʥʽ ʥʘʤʠ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʥʝ ʩʪʚʦʨʶʚʘʣʠ 

ʈʏɽʄʇ ʟ ʨʽʚʥʷʤʠ ʚʠʱʝ ɻɼʈ ʜʦʟʚʦʣʝʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʦʨʤʘʤʠ; 
- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪè ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚ 

ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʨʽʚʝʥʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʚ ʚʠʱʝ ʜʦʟʚʦʣʝʥʦʛʦ ɼʉʅʽʇ ʫ 100 ʤʢɺʪ/ʩʤĮ; 
- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪè ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 1 ʤ ʨʽʚʥʽ ʈʏɽʄʇ ʚʽʜ ʚʩʽʭ ʪʝʣʝʬʦʥʽʚ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʟʚʦʣʝʥʠʤ. 
ʊʘʢʦʞ ʤʠ ʜʽʡʰʣʠ ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʚ ʜʦʚʢʽʣʣʽ: 
- ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ; 
- ʫ ʨʝʞʠʤʽ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʟʥʘʯʥʦ ʤʝʥʰʽ ʥʽʞ ʚ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ 

ɯʥʪʝʨʥʝʪè; 
- ʫ ʨʝʞʠʤʽ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʩʠʣʴʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʟ ʚʽʜʩʪʘʥʥʶ; 
- ʫ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪè ʻ ʥʘ ʧʦʨʷʜʦʢ ʙʽʣʴʰʠʤʠ ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ, ʽ ʥʘ ʚʽʜʩʪʘʥʽ 

ʚʽʜ 1 ʤ ʚʞʝ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʨʝʞʠʤʫ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ; 
- ʫ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ ʥʘ 

ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ; 
- ʻ ʥʘʡʤʝʥʰʠʤʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʚ ʦʙʦʭ ʨʝʞʠʤʘʭ ʜʣʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ ï Apple 

iPhone 13 Pro Max, Apple iPhone 11 Pro, Xiaomi Redmi Note 8; 
- ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʽʟʥʦʬʘʢʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʨʘʜʽʦʯʘʩʪʦʪʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ 

ʝʥʝʨʛʽʾ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ (ɻɼʈ), ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʥʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʙʝʟ ʰʚʠʜʢʽʩʥʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ. ʉʪʽʣʴʥʠʢʦʚʽ ʪʝʣʝʬʦʥʠ, ʚʽʜ ʤʦʤʝʥʪʫ ʩʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ 

ʫ 1973 ʨʦʢʫ, ʟʤʽʥʠʣʠʩʴ ʥʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʴʦ, ʘʣʝ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦ. ʉʴʦʛʦʜʥʽ ʪʝʣʝʬʦʥʽʷ ʦʙôʻʜʥʫʻ 

ʟʚ'ʷʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

- ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʚôʷʟʢʫ; 

- ʨʘʜʽʦʪʝʣʝʬʦʥʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ; 

- ʬʽʯʝʬʦʥʽʚ, ʷʢʽ ʱʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʥʦʧʦʯʥʫ ʢʣʘʚʽʘʪʫʨʫ, ʘʣʝ ʚʞʝ ʤʘʶʪʴ ʥʝʩʢʣʘʜʥʫ 

ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʥʘʜʘʻ ʽʥʪʝʨʥʝʪ-ʧʦʩʣʫʛʠ ʪʘ ʧʦʩʣʫʛʠ ʤʫʣʴʪʠʤʝʜʽʘ; 

- ʢʘʤʝʨʬʦʥʽʚ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʩʪʽʣʴʥʠʢʦʚʠʡ ʟʚôʷʟʦʢ ʽ ʬʫʥʢʮʽʾ ʬʦʪʦʘʧʘʨʘʪʘ; 
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- ʩʤʘʨʪʬʦʥʽʚ, ʷʢʽ ʚʞʝ ʤʘʶʪʴ ʩʝʥʩʦʨʥʠʡ ʜʠʩʧʣʝʡ ʪʘ ʧʦʻʜʥʫʶʪʴ ʩʪʽʣʴʥʠʢʦʚʠʡ ʟʚôʷʟʦʢ ʟ 
ʬʫʥʢʮʽʷʤʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʬʦʪʦʘʧʘʨʘʪʘ, ʤʝʜʽʘʧʣʝʻʨʘ. 

ʉʘʤʝ ʩʤʘʨʪʬʦʥʠ ʚ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ ʽʥʪʝʥʩʠʚʥʦ ʟʤʽʥʶʶʪʴʩʷ [1] ʪʘ ʨʦʟʰʠʨʶʶʪʴʩʷ ʾʭ ʬʫʥʢʮʽʾ, 

ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʤʦʜʝʣʽ ʟ ʫʜʦʩʢʦʥʘʣʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ 

ʩʪʘʣʝ ʩʪʠʣʝʤ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʤʠ ʚʩʝ ʙʽʣʴʰʝ ʯʘʩʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ. ʆʩʢʽʣʴʢʠ ʧʝʨʽʦʜ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʣʶʜʩʪʚʦʤ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʱʝ ʜʦʩʠʪʴ 

ʥʝʟʥʘʯʥʠʡ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʚʧʣʠʚʫ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

ʄʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ ʙʘʟʦʚʽ ʩʪʘʥʮʽʾ, 

Wi-Fi, 5G), ʘ ʪʘʢʦʞ ʤʝʜʠʮʠʥʠ, ʥʘʛʨʽʚʘʥʥʷ, ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʈʏɽʄʇ) ï ʥʝʽʦʥʽʟʫʶʯʦʾ ʯʘʩʪʠʥʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʫ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʚʽʜ 100 ʢɻʮ ʜʦ 300 ɻɻʮ. ʄʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ 

ʧʨʘʮʶʶʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʚʽʜ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʄɻʮ ʜʦ ʢʽʣʴʢʦʭ ɻɻʮ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʜʨʦʪʦʚʽ 

ʪʝʣʝʬʦʥʥʽ ʜʟʚʽʥʢʠ ʪʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʟʚôʷʟʦʢ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʊʦʯʥʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (GSM, UMTS, 4G, 5G ʪʦʱʦ) ʽ ʢʨʘʾʥ [2]. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʏʠʩʣʝʥʥʽ ʧʦʪʝʥʮʽʡʥʽ ʚʧʣʠʚʠ ʥʘ ʟʜʦʨʦʚôʷ ʚʽʜ ʈʏɽʄʇ 

ʚʠʚʯʘʶʪʴ ʚʞʝ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. ʋ 1996 ʨ. ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ) 

ʨʦʟʧʦʯʘʣʘ ʤʽʞʥʘʨʦʜʥʠʡ ʧʨʦʝʢʪ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʚʢʽʣʣʷ, 

ʚʽʜʦʤʠʡ ʷʢ çʄʽʞʥʘʨʦʜʥʠʡ ʧʨʦʝʢʪ ɽʄʇè [3]. ʅʘ ʩʴʦʛʦʜʥʽ ʧʨʦʝʢʪ ʦʙôʻʜʥʘʚ ʢʣʶʯʦʚʽ ʤʽʞʥʘʨʦʜʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ ʟ ʙʽʣʴʰ ʷʢ 50 ʜʝʨʞʘʚ ʪʘ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʦʮʽʥʦʢ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʚʽʜ ʚʧʣʠʚʫ ɽʄʇ ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 0ï300 ɻɻʮ. 

ʇʽʜʪʚʝʨʜʞʝʥʠʤ ʚʧʣʠʚʦʤ ʈʏɽʄʇ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʻ ʥʘʛʨʽʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʪʢʘʥʠʥ ʪʘ ʩʪʠʤʫʣʷʮʽʷ 

ʥʝʨʚʽʚ [4]. ʇʦʣʷ ʈʏɽʄʇ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚʩʝʨʝʜʠʥʫ ʪʽʣʘ (ʯʠʤ ʚʠʱʘ ʯʘʩʪʦʪʘ, ʪʠʤ ʤʝʥʰʘ ʛʣʠʙʠʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ) ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʢʘʥʠʥ ʇʝʨʝʚʠʱʝʥʥʷ ʧʝʚʥʠʭ ʧʦʨʦʛʦʚʠʭ 

ʟʥʘʯʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ, ʩʫʤʘʨʥʠʡ ʚʧʣʠʚ ʈʏɽʄʇ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʞʫʪʴ ʩʧʨʦʚʦʢʫʚʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ, ʟʦʢʨʝʤʘ ʪʝʧʣʦʚʠʡ ʫʜʘʨ ʽ ʦʧʽʢʠ.  

ʑʦʜʦ ʢʦʥʢʨʝʪʥʦ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʪʦ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʛʣʦʙʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʦʙʠʣʦ ʾʭ ʘʢʪʫʘʣʴʥʠʤ ʦʙôʻʢʪʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʚ ʢʦʥʪʝʢʩʪʽ ʚʧʣʠʚʫ 

ɽʄʇ, ʱʦ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ, ʥʘ ʟʜʦʨʦʚôʷ. ɿʘ ʜʘʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʟʦʢʨʝʤʘ ɺʆʆɿ 

[5], ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ ʤʝʜʠʢʘʤʝʥʪʽʚ ʉʐɸ (FDA) [6] ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʞʦʜʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ɽʄʇ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʽʚ, ʢʨʽʤ ʥʘʛʨʽʚʘʥʥʷ ʪʢʘʥʠʥ. ʅʘ ʯʘʩʪʦʪʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʧʦʛʣʠʥʘʻʪʴʩʷ ʰʢʽʨʦʶ ʪʘ ʽʥʰʠʤʠ ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʢʘʥʠʥʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʤʦʟʢʫ ʯʠ ʽʥʰʠʭ ʦʨʛʘʥʘʭ ʪʽʣʘ.  

ʊʘʢʦʞ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʪʘ ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʘʛʥʽʪʠ ʟ 

ʚʠʩʦʢʦʶ ʥʘʧʨʫʞʝʥʽʩʪʶ ʧʦʣʷ, ʥʘ ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʠ ʯʠ ʽʥʰʽ ʽʤʧʣʘʥʪʦʚʘʥʽ ʤʝʜʠʯʥʽ ʧʨʠʩʪʨʦʾ [7]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ FDA ʨʝʢʦʤʝʥʜʫʻ ʧʘʮʽʻʥʪʘʤ ʪʨʠʤʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʦʙʫʪʦʚʽ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʛʥʽʪʥʽ ʧʝʨʝʰʢʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʪʘ ʨʦʟʫʤʥʽ ʛʦʜʠʥʥʠʢʠ, 

ʱʦʥʘʡʤʝʥʰʝ ʥʘ ʚʽʜʩʪʘʥʽ 6 ʜʶʡʤʽʚ (15,24 ʩʤ) ʚʽʜ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʦʢʨʝʤʘ 

ʩʝʨʮʝʚʠʭ ʜʝʬʽʙʨʠʣʷʪʦʨʽʚ [6]. 

ʑʦʜʦ ʽʥʰʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʯʝʨʝʟ ʦʧʨʦʤʽʥʝʥʥʷ ʈʏɽʄʇ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʪʦ 

ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʞʦʜʥʠʭ ʧʝʨʝʢʦʥʣʠʚʠʭ ʜʦʢʘʟʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʫʭʣʠʥ 

ʧʦʙʣʠʟʫ ʚʫʭʘ, ʟʦʢʨʝʤʘ ʧʫʭʣʠʥ ʤʦʟʢʫ, ʙʫʚ ʫ ʮʝʥʪʨʽ ʫʚʘʛʠ ʯʠʩʣʝʥʥʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʦʢʨʝʤʘ ʧʨʦʻʢʪʫ INTERPHONE [8], ʷʢʠʡ ʪʨʠʚʘʚ ʫ 2002-2012 ʨʨ. ʫ ʄʽʞʥʘʨʦʜʥʦʤʫ ʘʛʝʥʪʩʪʚʽ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʢʫ (IARC) ɺʆʆɿ. ʋ 2011 ʨ. IARC ʢʣʘʩʠʬʽʢʫʚʘʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʽʚ ʷʢ 2ɺ çʤʦʞʣʠʚʦ ʢʘʥʮʝʨʦʛʝʥʥʝ ʜʣʷ ʣʶʜʠʥʠè [5], ʢʘʪʝʛʦʨʽʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʠʤ, ʘʣʝ ʢʦʣʠ ʚʠʧʘʜʢʦʚʽʩʪʴ, ʫʧʝʨʝʜʞʝʥʽʩʪʴ ʘʙʦ 

ʧʣʫʪʘʥʠʥʫ ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʚʧʝʚʥʝʥʽʩʪʶ. ɺʧʣʠʚ ʥʘ ʢʘʥʮʝʨʦʛʝʥʝʟ, ʟʦʢʨʝʤʘ 

ʧʫʭʣʠʥ ʤʦʟʢʫ [9, 10, 11] ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʥʘʫʢʦʚʠʭ ʜʦʢʘʟʽʚ. ʆʜʥʘʢ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʶʪʴ, ʙʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʢʨʽʤ ʚʠʚʯʝʥʥʷ ʚʠʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʚʽʜ ʈʏɽʄɺ, ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ 

ʈʏɽʄɺ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʽʚʥʽʚ ɽʄɺ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʟʦʢʨʝʤʘ ʙʝʣʴʛʽʡʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ 

[12] ʟʘʩʚʽʜʯʠʣʠ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ 3 

ʧʦʢʦʣʽʥʥʷʤʠ ʤʝʨʝʞ 2G, 3G ʪʘ 4G. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ 3G ʙʽʣʴʰ ʥʽʞ ʫ 20 ʨʘʟʽʚ ʥʠʞʯʝ, ʥʽʞ ʜʣʷ 2G, ʽ ʧʨʠʙʣʠʟʥʦ ʚ 5-10 ʨʘʟʽʚ ʥʠʞʯʝ, 

https://www.icnirp.org/en/frequencies/radiofrequency/rf-emf-100-khz-300-ghz.html
https://www.icnirp.org/en/applications/5g/5g.html
http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208_E.pdf
http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208_E.pdf
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ʥʽʞ ʜʣʷ 4G. ɯʥʰʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʚ ʉʐɸ [13] ʚʠʷʚʠʣʦ, ʱʦ ʨʽʚʝʥʴ ʈʏɽʄʇ ʚʽʜ ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʽʚ ʥʘ ʯʦʪʠʨʠ ʧʦʨʷʜʢʠ ʙʽʣʴʰʠʡ ʟʘ ʫʤʦʚ ʩʣʘʙʢʦʛʦ ʩʠʛʥʘʣʫ (1-2 ʩʤʫʞʢʠ ʥʘ ʜʠʩʧʣʝʾ), ʥʽʞ ʟʘ 

ʫʤʦʚ ʩʠʣʴʥʦʛʦ (4-5 ʩʤʫʞʦʢ ʥʘ ʜʠʩʧʣʝʾ). ʈʽʚʥʽ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟʘ ʫʤʦʚ ʩʣʘʙʢʦʛʦ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʫ ʥʘ 

ʚʽʜʩʪʘʥʽ 48 ʩʤ ʚʽʜ ʪʝʣʝʬʦʥʫ ʙʫʣʠ ʪʘʢʠʤʠ ʞ ʘʙʦ ʚʠʱʠʤʠ, ʥʽʞ ʟʘ ʫʤʦʚ ʩʠʣʴʥʦʛʦ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʫ ʥʘ 

ʚʽʜʩʪʘʥʽ 4 ʩʤ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʚʽʜ ʈʏɽʄʇ, ʷʢʝ 

ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʤʦʙʽʣʴʥʠʤʠ ʪʝʣʝʬʦʥʘʤʠ, ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʜʦʪʨʠʤʘʥʥʷ 

ʦʙʤʝʞʝʥʴ. ɯʩʥʫʻ ʜʚʘ ʪʠʧʠ ʦʙʤʝʞʝʥʴ. ʆʩʥʦʚʥʽ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ 

ʩʪʦʩʫʶʪʴʩʷ ʚʝʣʠʯʠʥʠ ɽʄʇ ʚ ʪʽʣʽ ʣʶʜʠʥʠ, ʷʢʝ ʚʠʨʘʞʘʻʪʴʩʷ ʧʠʪʦʤʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʛʣʠʥʘʥʥʷ 

(SAR) ï ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʛʣʠʥʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʪʽʣʘ, ɺʪ/ʢʛ. ʊʘʢ ʜʣʷ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ ʪʘ ʜʣʷ ʜʞʝʨʝʣ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦʙʣʠʟʫ ʪʽʣʘ, ʽ ʪʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʝʚʥʽʡ 

ʚʽʜʩʪʘʥʽ, ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʙʤʝʞʝʥʴ. ʆʜʥʘʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝʣʝʛʢʦ 

ʚʠʤʽʨʷʪʠ, ʪʦʤʫ ʥʘ ʦʩʥʦʚʽ ʦʩʥʦʚʥʠʭ ʦʙʤʝʞʝʥʴ ʚʠʚʦʜʷʪʴ ʨʝʬʝʨʝʥʪʥʽ ʨʽʚʥʽ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ 

ʨʽʚʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʟʘ ʪʽʣʦʤ (ʚ ʧʦʚʽʪʨʽ), ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ, ʪʘ 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʘʥʽʪʘʨʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ. ʋ ʨʘʜʽʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʝʣʝʢʪʨʠʯʥʽ ʪʘ 

ʤʘʛʥʽʪʥʽ ʧʦʣʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʪʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʘʟʦʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʨʽʚʝʥʴ ɽʄʇ ʚ ʜʦʚʢʽʣʣʽ 

ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʝʣʠʯʠʥʦʶ ʛʫʩʪʠʥʠ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ, ɺʪ/ʤ
2
.  

ʅʘʨʘʟʽ ʜʚʽ ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʄʽʞʥʘʨʦʜʥʘ ʢʦʤʽʩʽʷ ʽʟ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ICNIRP) ʫ 2020 ʨ. [14], ʘ ɯʥʩʪʠʪʫʪ ʽʥʞʝʥʝʨʽʚ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ 

(IEEE) ʫ 2019 ʨ. [15] ʦʧʫʙʣʽʢʫʚʘʣʠ ʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʈʏɽʄʇ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʚʽʜ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʝʬʝʢʪʽʚ. ɺ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ (ɻɼʈ) ɽʄʇ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ (ɼʉʅʽʇ), ʟʘʪʚʝʨʜʞʝʥʠʤ ʥʘʢʘʟʦʤ ʄʆɿ ʫ 1996 ʨ., ʟʽ 

ʟʤʽʥʘʤʠ (ʦʩʪʘʥʥʽ ʫ 2020 ʨ.) [16]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʈʏɽʄʇ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʚ ʜʦʚʢʽʣʣʽ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʧʦʰʫʢ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ 

ʨʽʚʥʷʤʠ ʪʘ ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʞʝʨʝʣʘ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ 

ʥʘ ʟʜʦʨʦʚôʷ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ ʥʠʭ ʚ ʜʦʚʢʽʣʣʽ (ʧʦʚʽʪʨʽ).  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʚ ʜʦʚʢʽʣʣʽ ʜʣʷ 

ʟôʷʩʫʚʘʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜ 

ʚʽʜʩʪʘʥʽ, ʤʦʜʝʣʽ ʪʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 10 ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ, ʟ ʥʠʭ 4 ʢʦʤʧʘʥʽʾ Apple, 2 ʢʦʨʧʦʨʘʮʽʾ 

Nokia, 3 ʢʦʤʧʘʥʽʾ Samsung ʽ 1 ʢʦʨʧʦʨʘʮʽʾ Xiaomi. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ 

ʜʞʝʨʝʣʘ (ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ) ʪʘ ʜʦ 3 ʤʝʪʨʽʚ (ʟ ʢʨʦʢʦʤ 1 ʤ), ʦʩʢʽʣʴʢʠ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʘ ʟʦʥʘ 

ʚʧʣʠʚʫ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʥʘ ʣʶʜʠʥʫ ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʙʣʠʟʫ ʪʝʣʝʬʦʥʫ ʪʘ ʚ ʨʘʜʽʫʩʽ ʜʦ 1 ʤ. 

ʊʘʢʦʞ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʦʙʨʘʥʘ ʚʽʜʩʪʘʥʴ 2 ʽ 3 ʤ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʫ ʟʘʤʢʥʫʪʦʤʫ 

ʧʨʦʩʪʦʨʽ ï ʧʨʠʤʽʱʝʥʽ, ʫ ʷʢʠʭ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʣʶʜʝʡ ʪʘ ʙʫʪʠ ʜʝʢʽʣʴʢʘ 

ʜʞʝʨʝʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿʘʤʽʨʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʪʝʣʝʬʦʥʫ: ʙʝʟ ʟʚôʷʟʢʫ (ʧʦʣʴʦʪʫ), 

ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, ʤʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʦʜʥʦʨʘʟʦʚʦ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʈʏɽʄʇ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʘ ʝʣʝʢʪʨʦʩʤʦʛʫ Gigahertz 

Solutions HFE35ʉ (ʨʠʩ. 1) ʟ ʯʘʩʪʦʪʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 27 ʄɻʮ ï 2,7 ɻɻʮ. ʇʨʠʣʘʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ 

ʚʝʣʠʯʠʥʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ. ʈʽʚʝʥʴ ɽʄʇ ʚ 

ʜʦʚʢʽʣʣʽ ʦʮʽʥʶʚʘʚʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʚʝʨʭʥʝʚʦʾ ʛʫʩʪʠʥʠ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ, ʷʢ ʚʠʤʘʛʘʻʪʴʩʷ ɼʉʅʽʇ [16]. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽ ʪʝʣʝʬʦʥʠ ʙʫʣʠ ʧʝʨʝʚʝʜʝʥʽ ʫ ʨʝʞʠʤ çʧʦʣʴʦʪʫè ʪʘ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʬʦʥʦʚʝ ɽʄʇ, ʷʢʝ ʩʪʘʥʦʚʠʣʦ 23 ʤʢɺʪ/ʩʤ
2
.  

ʇʦʪʽʤ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʩʪʠʥʠ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ʚ ʨʝʞʠʤʽ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ ʪʘ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪè ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʝʣʝʬʦʥʫ 1, 2 ʪʘ 3 ʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʥʽʚ ʈʏɽʄʇ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1, 2. 

ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʽʨʷʥʠʭ ʨʽʚʥʽʚ ʜʦʟʚʦʣʝʥʠʤ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʶʪʴ 

ʦʩʥʦʚʥʽ ʫʢʨʘʾʥʩʴʢʽ ʦʧʝʨʘʪʦʨʠ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʂʠʾʚʩʪʘʨ, Vodafone ʋʢʨʘʾʥʘ ʪʘ lifecell ʻ GSM, 

UMTS, LTE. ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʯʠʤʠ ʯʘʩʪʦʪʘʤʠ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʋʢʨʘʾʥʽ ʤʦʞʫʪʴ 

ʙʫʪʠ: 900 ʄɻʮ / 1800 ʄɻʮ / 2100 ʄɻʮ / 2600 ʄɻʮ. ɺʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʜʽʘʧʘʟʦʥʫ ʫʣʴʪʨʘʚʠʩʦʢʠʭ 
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ʯʘʩʪʦʪ (ʋɺʏ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 1.3.3 ɼʉʅʽʇ [16]: çɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ ɽʄʇ ʜʣʷ ʈʊʆ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʫ ʜʽʘʧʘʟʦʥʘʭ ʜʫʞʝ ʚʠʩʦʢʠʭ, ʫʣʴʪʨʘʚʠʩʦʢʠʭ, ʥʘʜʚʠʩʦʢʠʭ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 100 ʤʢɺʪ/ʩʤ
2
è. ɼʘʥʘ ʥʦʨʤʘ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 2020 ʨ., ʘ ʜʦ ʪʦʛʦ 

ʟʤʽʥʶʚʘʣʘʩʴ ʟ ʧʦʯʘʪʢʦʚʠʭ 2,5 ʤʢɺʪ/ʩʤ
2 
ʜʦ 10 ʤʢɺʪ/ʩʤ

2 
ʚ 2017 ʨ.  

 

ʈʠʩ. 1. ɸʥʘʣʽʟʘʪʦʨ ʝʣʝʢʪʨʦʩʤʦʛʫ Gigahertz Solutions HFE35ʉ 

ʊʘʙʣʠʮʷ 1 

ʈʽʚʥʽ ʈʏɽʄʇ ʚ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ʟʚôʷʟʦʢè 

ʄʦʜʝʣʴ ʪʝʣʝʬʦʥʫ 
ɻʫʩʪʠʥʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʝʥʝʨʛʽʾ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʝʣʝʬʦʥʫ,  

ʤʢɺʪ/ʩʤ
2
 

0 ʤ 1 ʤ 2 ʤ 3 ʤ 

Apple iPhone 13 Pro Max 26 28 25 24 
Apple iPhone 12 Pro 53 49 60 58 
Apple iPhone 11 Pro 18 16 21 17 

Apple iPhone 8 58 50 43 40 
Nokia 7.2 50 37 35 47 
Nokia 3.4 21 20 18 18 

Samsung 53a pro 30 40 33 27 
Samsung Galaxy M30s 16 27 26 41 
Samsung Galaxy M31s 40 19 15 23 
Xiaomi Redmi Note 8 27 30 26 32 

ʊʘʙʣʠʮʷ 2  

ʈʽʚʥʽ ʈʏɽʄʇ ʚ ʨʝʞʠʤʽ çʄʦʙʽʣʴʥʠʡ ɯʥʪʝʨʥʝʪè 

ʄʦʜʝʣʴ ʪʝʣʝʬʦʥʫ 
ɻʫʩʪʠʥʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʝʥʝʨʛʽʾ ʥʘ ʨʽʟʥʽʡ ʚʽʜʩʪʘʥʽ ʜʦ ʪʝʣʝʬʦʥʫ, 

ʤʢɺʪ/ʩʤ
2
 

0 ʤ 1 ʤ 2 ʤ 3 ʤ 
Apple iPhone 13 Pro Max 40 30 30 43 

Apple iPhone 12 Pro 500 75 69 55 
Apple iPhone 11 Pro 38 30 21 23 
Apple iPhone 8 47 40 35 28 

Nokia 7.2 69 58 43 30 
Nokia 3.4 135 17 18 15 
Samsung 53a pro 134 30 29 25 

Samsung Galaxy M30s 304 35 31 28 
Samsung Galaxy M31s 1000 50 40 26 
Xiaomi Redmi Note 8 45 37 43 37 
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ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʠʥʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʻ ʞʦʨʩʪʢʽʰʠʤʠ ʟʘ ʤʽʞʥʘʨʦʜʥʽ, ʪʘʢ 

ʦʩʪʘʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ICNIRP [14] ʚʠʟʥʘʯʘʶʪʴ, ʱʦ ʨʝʬʝʨʝʥʪʥʽ ʨʽʚʥʽ ɽʄʇ ʯʘʩʪʦʪʦʶ ʚʠʱʝ 2 ɻɻʮ 

ʩʢʣʘʜʘʶʪʴ 10 ɺʪ/ʤ
2
 (1000 ʤʢɺʪ/ʩʤ

2
), ʘ ʜʣʷ ʯʘʩʪʦʪ ʚ ʜʽʘʧʘʟʦʥʽ 400 ʄɻʮ ï 2 ɻɻʮ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ 

fm/200 (fm-ʯʘʩʪʦʪʘ ʚ ʄɻʮ ), ʱʦ ʟʚʘʞʘʶʯʠ ʥʘ ʨʦʙʦʯʽ ʯʘʩʪʦʪʠ, ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 450 ʤʢɺʪ/ʩʤ
2 
(ʜʣʷ 

900 ʄɻʮ) ʜʦ 900 ʤʢɺʪ/ʩʤ
2 
(ʜʣʷ 1800 ʄɻʮ). 

ʊʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ.1,2 ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʪʘʢʝ: 

- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ʟʚôʷʟʦʢè ʜʦʩʣʽʜʞʝʥʽ ʥʘʤʠ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʥʝ ʩʪʚʦʨʶʚʘʣʠ 
ʈʏɽʄʇ ʟ ʨʽʚʥʷʤʠ ʚʠʱʝ ɻɼʈ ʜʦʟʚʦʣʝʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʦʨʤʘʤʠ; 

- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚ 
ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʨʽʚʝʥʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʚ ʚʠʱʝ ʜʦʟʚʦʣʝʥʦʛʦ ɼʉʅʽʇ ʫ 100 ʤʢɺʪ/ʩʤ

2
; 

- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ 
ʨʽʚʝʥʴ ʚʽʜ ʜʚʦʭ ʜʞʝʨʝʣ (Apple iPhone 12 Pro ï 500 ʤʢɺʪ/ʩʤ

2
 ʽ Samsung Galaxy M31s ï 

1000 ʤʢɺʪ/ʩʤ
2
) ʤʦʞʣʠʚʦ ʧʝʨʝʚʠʱʠʚ ʨʝʢʦʤʝʥʜʘʮʽʾ ICNIRP, ʟʘ ʫʤʦʚʠ, ʱʦ Apple iPhone 12 Pro 

ʧʨʘʮʶʚʘʚ ʥʘ ʯʘʩʪʦʪʽ 900 ʄɻʮ, ʘ Samsung Galaxy M31s ï ʤʝʥʰʽʡ ʟʘ 2 ɻɻʮ. 

- ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 1 ʤ ʨʽʚʥʽ ʈʏɽʄʇ ʚʽʜ ʚʩʽʭ ʪʝʣʝʬʦʥʽʚ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʟʚʦʣʝʥʠʤ. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʜʽʡʪʠ ʪʘʢʦʞ ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʨʽʚʥʽʚ ʈʏɽʄʇ 

ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʚ ʜʦʚʢʽʣʣʽ: 

- ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ; 

- ʫ ʨʝʞʠʤʽ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʟʥʘʯʥʦ ʤʝʥʰʽ ʥʽʞ ʚ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ 
ʽʥʪʝʨʥʝʪè; 

- ʫ ʨʝʞʠʤʽ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʩʠʣʴʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʟ ʚʽʜʩʪʘʥʥʶ; 

- ʫ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʻ ʥʘ ʧʦʨʷʜʦʢ ʙʽʣʴʰʠʤʠ ʥʘ ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ, ʽ ʥʘ ʚʽʜʩʪʘʥʽ 
ʚʽʜ 1 ʤ ʚʞʝ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʨʝʞʠʤʫ ʚʢʣʶʯʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ; 

- ʫ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ ʥʘ 

ʥʫʣʴʦʚʽʡ ʚʽʜʩʪʘʥʽ; 

- ʻ ʥʘʡʤʝʥʰʠʤʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʚ ʦʙʦʭ ʨʝʞʠʤʘʭ ʜʣʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʪʝʣʝʬʦʥʽʚ ï Apple 

iPhone 13 Pro Max, Apple iPhone 11 Pro, Xiaomi Redmi Note 8; 

- ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʽʟʥʦʬʘʢʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʱʝʚʠʢʣʘʜʝʥʝ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʘʚʪʦʨʠʪʝʪʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ [6,17,18] ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʈʏɽʄʇ, ʟʦʢʨʝʤʘ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʝʣʝʬʦʥʦʤ ʽ 

ʣʶʜʠʥʦʶ, ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʫʥʠʢʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʬʦʥʫ ʚ ʤʽʩʮʷʭ ʟʽ ʩʣʘʙʢʠʤ 

ʩʠʛʥʘʣʦʤ, ʚʠʙʦʨʫ ʪʝʣʝʬʦʥʫ ʟ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ SAR. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʥʘ ʟʜʦʨʦʚôʷ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ ʥʠʭ ʚ ʜʦʚʢʽʣʣʽ (ʧʦʚʽʪʨʽ). ɼʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʘ 

ʝʣʝʢʪʨʦʩʤʦʛʫ Gigahertz Solutions HFE35ʉ ʚʠʤʽʨʷʥʦ ʧʦʚʝʨʭʥʝʚʫ ʛʫʩʪʠʥʫ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ 10 

ʩʤʘʨʪʬʦʥʽʚ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʙʨʝʥʜʽʚ ʚ ʋʢʨʘʾʥʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʨʽʟʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ɺʠʤʽʨʷʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʽʚ ʈʏɽʄʇ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʧʫʩʪʠʤʠʤʠ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ɼʉʅʽʇ ʽ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʨʽʚʥʽ ʈʏɽʄʇ ʚʽʜ ʚʽʜʩʪʘʥʽ, ʤʦʜʝʣʽ ʪʘ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʤʝʞʠʪʠ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʙʣʠʟʫ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ 

ʨʦʙʦʪʽ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚ ʨʝʞʠʤʽ çʤʦʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪè. ɭ ʧʦʪʨʝʙʘ ʧʦʜʘʣʴʰʠʭ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʤʽʥʠ ʨʽʚʥʽʚ ʈʏɽʄʇ ʚʽʜ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʥʘ 

ʨʽʟʥʽʡ ʚʽʜʩʪʘʥʽ ʪʘ ʫ ʟʘʤʢʥʝʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ.  
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STUDY OF RADIOFREQUENCY ELECTROMAGNETIC FIELD   

FROM MOBILE PHONES  
 
Mobile phones are the most common sources of radiofrequency electromagnetic field (RFEMF). 

The rapid increase in their number and global use have made them a relevant subject of scientific 
research. Therefore, the purpose of the study was to measure the RFEMF levels from mobile phones in 
the environment in order to find out the adherence to reference levels for the population and establish the 
dependence on distance, mobile phone model and operating mode. 

The radiation level in the environment was assessed by the value of the surface density of the 
energy flow using the Gigahertz Solutions HFE35C electrosmog analyzer.  

The analysis of adherence to reference levels for the general population showed that: 
- in the ñmobile connectionò operating mode, the studied mobile phones did not create RFEMF 

above the permissible levels set by national and international regulations; 
- in the ñmobile Internetò operating mode, the level of radiation at zero distance from the mobile 

phone was higher than the permissible one set by state sanitary standards (100 ɛW/cm
2
) in half of the 

samples; 
- in the ñmobile Internetò operating mode, at a distance of 1 m or more, RFEMF levels from all 

phones were lower than the permissible one. 
Levels of RFEMF from mobile phones in the environment: 
-  are different from different phone models; 
-  are significantly lower in the activated mobile connection mode than in the ñmobile Internetò 

mode; 
-  do not change significantly with distance in the mode of activated mobile connection; 
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-  are by an order higher at zero distance in the ñmobile Internetò mode, and at a distance of 1 m 
reach the levels of the activated mobile connection mode; 

- are significantly different in different phone models at zero distance in the ñmobile Internetò 
mode; 

-  have the lowest values in both modes for the following phone models: Apple iPhone 13 Pro 
Max, Apple iPhone 11 Pro, Xiaomi Redmi Note 8; 

-  require further multifactorial research.  
Key words: mobile phones, radiofrequency electromagnetic field, energy flow density, maximum 

permissible level (MPL), public health. 
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ʂ. ɯ. ɹʘʨʘʙʘʥ, ʄ. ʄ. ʇʨʠʭʦʜʴʢʦ, 

 ʃ. ʄ. ɸʨʭʠʧʦʚʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 
 

ʆʎɯʅʂɸ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ɽʂʆʉʀʉʊɽʄʅʀʍ ʇʆʉʃʋɻ ʇʃɸʅʆɺɸʅʆɰ 

ʈɽʂʋʃʔʊʀɺɸʎɯɰ ʊɽʈʀʂʆʅɯɺ ʃʔɺɯɺʉʔʂʆ-ɺʆʃʀʅʉʔʂʆɻʆ ɺʋɻɯʃʔʅʆɻʆ 

ɹɸʉɽʁʅʋ 

 
ʈʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʧʠʪʘʥʥʷʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʚ ʥʘʩʣʽʜʦʢ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʜʘʥʥʷ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʟʝʤʣʷʤʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 
ʍʦʯʘ ʚʠʜʦʙʫʪʦʢ ʚʫʛʽʣʣʷ ʨʦʙʠʪʴ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ, ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ 

ʽʩʥʫʶʪʴ ʟʥʘʯʥʽ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʛʽʨʥʠʯʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʛʨʦʤʘʜʘʤʠ ʱʦʜʦ 
ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʨʠʨʦʜʥʽʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ 
ʚʫʛʣʝʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʪʯʠʟʥʷʥʠʡ ʪʘ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʧʽʜ 
ʪʝʨʠʢʦʥʘʤʠ ʪʘ ʜʦʩʚʽʜ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʨʠʢʦʥʽʚ ʜʣʷ ʽʥʰʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʧʦʨʫʰʝʥʽ ʟʝʤʣʽ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʪʘʢʽ ʝʢʦʩʠʩʪʝʤʥʽ 
ʧʦʩʣʫʛʠ: ʨʝʛʫʣʶʚʘʣʴʥʫ, ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʫ, ʢʫʣʴʪʫʨʥʫ ʪʘ ʧʽʜʪʨʠʤʫʚʘʣʴʥʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Google Earth ʚʠʟʥʘʯʝʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʣʦʱʽ 
ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ. ɼʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʧʦʨʫʰʝʥʠʭ 
ʟʝʤʝʣʴ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʷʚʥʽ ʪʘ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʜʣʷ 
ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʝʨʠʢʦʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ. ɼʣʷ ʟʘʟʥʘʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦ 4 ʚʠʜʠ ʥʘʧʨʷʤʽʚ ʨʝʢʫʣʴʪʠʚʘʮʽʾ: ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʫ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ, ʙʫʜʽʚʝʣʴʥʫ 
ʪʘ ʨʝʢʨʝʘʮʽʡʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʦʜ ʝʢʦʩʠʩʪʝʤ ʪʝʨʠʢʦʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ EUNIS ʜʦ 
ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʽʩʣʷ ʾʭ ʧʨʦʚʝʜʝʥʥʷ. ɺʠʟʥʘʯʝʥʦ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʢʣʘʩʠʬʽʢʘʮʽʾ CICES, ʷʢʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ 
ʟʝʤʝʣʴ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ, ʪʝʨʠʢʦʥʠ, ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ. 
 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʽʨʥʠʯʦʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʞʝ ʜʝʩʷʪʢʠ ʨʦʢʽʚ ʻ ʦʩʥʦʚʥʠʤ 

ʯʠʥʥʠʢʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʩʣʽʜʢʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʰʘʭʪ 

ʻ ʪʝʨʠʢʦʥʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʰʪʫʯʥʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʰʘʭʪʥʠʭ ʧʦʨʦʜʥʠʭ ʚʽʜʚʘʣʽʚ ʫ 

ʧʘʛʦʨʙʠ (ʥʘʩʠʧʠ) [1]. ʊʝʨʠʢʦʥʠ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤ, ʚʦʥʠ 

ʤʘʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʘʪʤʦʩʬʝʨʫ, ʧʽʜʟʝʤʥʽ ʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ˇʨʫʥʪʠ, 

ʙʽʦʪʫ ʪʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ [2]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʝʥʥʷ ʪʝʨʠʢʦʥʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʟʚʦʨʦʪʥʽ ʧʨʦʮʝʩʠ 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʽʭ ʣʘʥʜʰʘʬʪʽʚ, ʟʥʠʞʝʥʥʷ ʾʭ ʘʪʨʘʢʪʠʚʥʦʩʪʽ, ʚʽʜʯʫʞʝʥʥʷ ʟʝʤʝʣʴ, ʟʤʽʥʠ 

ʧʨʠʨʦʜʥʴʦʾ ʨʽʚʥʦʚʘʛʠ. ʆʙʩʷʛʠ ʧʣʦʱ, ʟʘʡʥʷʪʠʭ ʧʦʨʫʰʝʥʠʤʠ ʟʝʤʣʷʤʠ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ ʫ ʃʴʚʽʚʩʴʢʦ-

ɺʦʣʠʥʩʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ ʩʷʛʘʶʪʴ 265,9 ʛʘ [3]. ʅʘ ʩʴʦʛʦʜʥʽ, ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʠʡ ʨʘʡʦʥ ʪʘ 

ʅʦʚʦʚʦʣʠʥʩʴʢʘ ʛʨʦʤʘʜʘ ʻ ʣʽʜʝʨʘʤʠ ʩʝʨʝʜ ʤʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʪʘʢ ʷʢ ʫ ʮʠʭ ʤʽʩʪʘʭ ʟʦʩʝʨʝʜʞʝʥʥʘ ʙʽʣʴʰʽʩʪʴ 

ʰʘʭʪʠ ʽ ʪʝʨʠʢʦʥʽʚ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʢʦʥʽʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʝʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ 

ʥʘʜʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʚʽʜʥʦʚʣʝʥʠʤʠ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʟʝʤʣʷʤʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ɺʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʪʘ ʜʦʩʣʽʜʥʠʢʠ, ʱʦ ʟʘʡʤʘʣʠʩʷ 

ʧʠʪʘʥʥʷʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʻ ɼʽʜʫʭ ʗ.ʇ., ɸʣʴʦʰʢʽʥʘ ʋ.ʄ., 

ɸʥʜʨʽʻʥʢʦ ʊ.ʃ., ɻʨʦʜʟʠʥʩʴʢʠʡ ɼ.ʄ., ʂʣʽʤʦʚ ʆ.ɺ., ʂʫʟʝʤʢʦ ɸ.ɸ., ʅʠʢʠʬʦʨʦʚ ɺ.ɺ., ʆʥʠʱʝʥʢʦ ɺ.ɸ., 
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ʉʦʥ ʄ.ʆ., ʐʝʣʷʛ-ʉʦʩʦʥʢʦ ʖ.ʈ. ʪʘ ʽʥʰʽ ʚʯʝʥʽ. ɹʽʣʴʰʠʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ ʪʘʢʽ ʷʢ 

ɹʽʰʦʧ ɼʞ., ɼʝʡʣʽ ʈ., ʂʦʥʩʪʘʥʮʘ ʈ., ʃʶʨʽ ɼ. ʀ., ʇʘʜʞʽʦʣʘ ʈ., ʈʠʪʪʝʨ ʂ., ʈʫʪʘ ɼʞ. 

ʇʨʦʙʣʝʤʘʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʢʦʥʽʚ ʫ ʤʝʞʘʭ 

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʧʨʠʩʚʷʯʝʥʦ ʯʠʤʘʣʦ ʧʨʘʮʴ ʪʘʢʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʷʢ 

ʊʝʨʝʱʫʢ ʆ., ɹʘʰʫʮʴʢʘ ʋ., ʇʦʧʦʚʠʯ ɺ., ʂʫʯʝʨʷʚʠʡ ɺ., ʄʘʥʫʾʣʦʚʘ ɻ., ʄʽʨʦʥʦʚʘ ʅ., ɻʝʥʠʢ ʗ., 

ʇʘʚʣʠʯʝʥʢʦ ɸ., ʂʦʧʽʡ ʄ., ʘ ʪʘʢʦʞ ʽʥʰʽ ʥʘʫʢʦʚʮʽ. ʆʜʥʘʢ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ 

ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʪʝʨʠʢʦʥʽʚ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʟʘʧʣʘʥʦʚʘʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʢʦʥʽʚ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʛʦ-ɺʦʣʠʥʩʴʢʦʛʦ 

ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʫʢʦʚʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ 
ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʾʭ ʦʮʽʥʢʠ ʪʘ ʧʨʦʙʣʝʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʚʫʛʽʣʴʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Google Earth ʦʮʽʥʠʪʠ ʧʨʠʜʘʪʥʽ ʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 
ʧʣʦʱʽ ʪʝʨʠʢʦʥʽʚ ʫ ʤʝʞʘʭ ʤʽʩʪ ʏʝʨʚʦʥʦʛʨʘʜ ʪʘ ʅʦʚʦʚʦʣʠʥʩʴʢ; 

- ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦ-ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʚʩʪʘʥʦʚʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʥʘʜʘʥʥʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʝʤʝʣʴ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʧʦʨʫʰʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʘʨʽʘʥʪʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

ʪʝʨʠʢʦʥʽʚ ʪʘ ʧʨʠʣʝʛʣʠʭ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʪʘ ʥʘʜʘʪʠ ʦʮʽʥʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʾʭ ʝʢʦʩʠʩʪʝʤʥʠʭ 

ʧʦʩʣʫʛ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ, ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʽʚ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʝʢʦʣʦʛʽʯʥʽ 

ʬʫʥʢʮʽʾ. ɺʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʪʨʫʯʘʥʥʷʤ ʚ ʧʨʠʨʦʜʥʠʡ ˇʨʫʥʪʦʪʚʦʨʥʠʡ 

ʧʨʦʮʝʩ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʟʤʽʥ ʫ ʚʠʢʦʥʘʥʥʽ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ˇʨʫʥʪʫ. ɻʽʨʥʠʯʦʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4]. ɿʘ ʯʘʩ 

ʪʨʠʚʘʣʠʭ ʨʦʙʽʪ ʰʘʭʪ, ʽʥʪʝʥʩʠʚʥʦʾ ʨʦʟʨʦʙʢʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʝʥʥʷ ʪʝʨʠʢʦʥʽʚ, 

ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʘʢʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʷʢ ʟʤʽʥʫ ʧʨʠʨʦʜʥʴʦʛʦ ʨʝʣʴʻʬʫ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʠʩʴ 

ʨʦʜʶʯʠʭ ʟʝʤʝʣʴ ʫ ʧʦʨʫʰʝʥʽ ʪʘ ʧʨʦʤʠʩʣʦʚʽ, ʷʢʽ ʤʦʛʣʠ ʙ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʟʨʦʩʪʘʶʯʽ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʚʠʜʦʙʫʪʢʦʤ ʚʫʛʽʣʣʷ ʪʘ 

ʜʝʛʨʘʜʘʮʽʻʶ ʟʝʤʝʣʴ, ʪʦʤʫ, ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʘ ʟʝʤʝʣʴ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʽ ʢʝʨʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. 

ɺʝʣʠʢʦʾ ʫʚʘʛʠ ʥʘʙʫʣʠ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʽ ʟʘʭʦʜʠ ʚ ʅʽʤʝʯʯʠʥʠ, ʇʦʣʴʱʽ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʉʐɸ ʘ 

ʧʽʟʥʽʰʝ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʇʽʜ ʧʦʥʷʪʪʷʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʘʢʦʨʜʦʥʥʽ ʥʘʫʢʦʚʮʽ ʪʘ ʜʦʩʣʽʜʥʠʢʠ 

ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʥʘʜʘʥʥʷ ʢʦʨʠʩʥʦʾ ʮʽʥʥʦʩʪʽ ʜʝʛʨʘʜʦʚʘʥʠʤ ʘʙʦ ʩʧʫʩʪʦʰʝʥʠʤ 

ʟʝʤʣʷʤ ʰʣʷʭʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ [5]. 

ɺ ʽʥʪʝʨʝʩʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʫ ʙʘʛʘʪʴʦʭ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥʘʭ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʽ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʱʦʨʽʯʥʦ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʥʘʯʝʥʴ, 

ʧʨʠʡʤʘʶʪʴʩʷ ʟʘʢʦʥʠ ʪʘ ʧʨʦʛʨʘʤʠ ʟʘʭʠʩʪʫ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ. ɿʘʭʦʜʠ 

ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ 

ʪʘʢʦʞ, ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʪʝʨʝʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ [6].  

ʅʘʧʨʷʤʢʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʦʙʠʨʘʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʦʢʨʝʤʦ, ʚʠʭʦʜʷʯʠ 

ʟ ʨʷʜʫ ʢʦʤʧʣʝʢʩʽʚ ʧʨʠʨʦʜʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ [7]. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʣʽʩʦʚʘ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. ʊʘʢʦʞ ʫ ʙʘʛʘʪʴʦʭ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʜʝʨʞʘʚʘʭ ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ ʥʘʜʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʧʦʨʫʰʝʥʠʤʠ ʟʝʤʣʷʤʠ 

ʛʽʨʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʟʦʢʨʝʤʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʝʢʨʝʘʮʽʡʥʦ ʧʨʠʚʘʙʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ 

ʻ ʜʦʩʚʽʜ ʩʪʚʦʨʝʥʥʷ ʥʘ ʮʠʭ ʟʝʤʣʷʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙᾷʻʢʪʽʚ, ʣʽʩʦʧʘʨʢʦʚʠʭ ʟʦʥ, ʪʫʨʠʩʪʠʯʥʦ-

ʦʟʜʦʨʦʚʯʠʭ ʽ ʩʧʦʨʪʠʚʥʦ-ʨʦʟʚʘʞʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʢʦʤʙʽʥʘʮʽʷ ʟʦʥ ʚʽʜʧʦʯʠʥʢʫ, ʨʝʢʨʝʘʮʽʾ ʽ 

ʪʫʨʠʟʤʫ. ʇʨʠʢʣʘʜʦʤ ʩʣʫʛʫʻ ʪʝʨʠʢʦʥ ɻʘʥʽʣʴ ʫ ʅʽʤʝʯʯʠʥʽ, ʧʝʨʝʪʚʦʨʝʥʠʡ ʫ ʨʝʢʨʝʘʮʽʡʥʠʡ 

ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ ʪʘ ʘʤʬʽʪʝʘʪʨ (ʨʠʩ. 1) [8].  

ɸʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʢʦʥʽʚ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʢʨʘʾʥʽ 

ʽʩʥʫʻ ʧʦʥʘʜ 142 ʪʠʩ. ʛʘ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʚʫʛʽʣʴʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. ʊʦʜʽ ʷʢ ʨʝʢʫʣʴʪʠʚʦʚʘʥʦ ʣʠʰʝ 

ʪʨʝʪʶ ʯʘʩʪʠʥʫ ʟ ʥʠʭ, ʱʦ ʷʚʣʷʻʪʴʩʷ ʢʨʠʪʠʯʥʦ ʥʠʟʴʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ. ɺʦʜʥʦʯʘʩ, 

ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ [9]. ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʧʦʚʽʣʴʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʘʚʦʚʦʤʫ 

ʧʦʣʽ. ʅʘʨʘʟʽ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʧʦʨʷʜʢʫ ʧʨʠʡʥʷʪʪʷ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ 

ʟʝʤʝʣʴ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʥʠʤʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ) ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʦʙʣʽʢʫ 

ʟʝʤʣʝʫʩʪʨʦʶ. ʊʦʞ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽ ʯʘʩʪʦ ʥʝʭʪʫʶʪʴ ʚʠʢʦʥʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʪʘ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷʤ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʠʪʷʛʥʝʥʥʷ ʾʭ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

 

ʈʠʩ. 1. ʈʝʢʫʣʴʪʠʚʦʚʘʥʠʡ ʪʝʨʠʢʦʥ ɻʘʥʽʣʴ, ʅʽʤʝʯʯʠʥʘ [8] 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʤʝʭʘʥʽʟʤʽʚ ʱʦʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʘʣʝ ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʥʦ ʽ ʙʫʪʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ. ʉʴʦʛʦʜʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ 

ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʨʦʙʽʪ ʷʢ ʩʪʘʣʦʛʦ ʽ ʧʦʩʪʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʚʠʩʪʫʧʘʻ ʬʽʥʘʥʩʦʚʘ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʽʥʰʽ ʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʽ, ʝʬʝʢʪʠʚʥʽ ʪʘ ʤʝʥʰ ʟʘʪʨʘʪʥʽ ʤʝʪʦʜʠ. 

ʉʪʘʣʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ ʦʟʥʘʯʘʻ ʪʘʢʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʾʾ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʢʦʣʠ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʟʨʦʩʪʘʶʯʽ ʤʘʪʝʨʽʘʣʴʥʽ ʽ ʜʫʭʦʚʥʽ 

ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʘʮʽʦʥʘʣʴʥʝ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʝ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʟʙʘʣʘʥʩʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [10].  

ɽʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʥʘʜʘʶʪʴ ʛʘʨʘʥʪʽʶ ʟʜʦʨʦʚôʶ ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʶ 

ʤʝʰʢʘʥʮʷʤ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʨʠʡʥʷʪʪʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʢʣʶʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʚ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʝʢʦʩʠʩʪʝʤ ʪʘ ʜʦʙʨʦʙʫʪʦʤ ʩʫʩʧʽʣʴʩʪʚʘ [11]. 

ʋ ʙʽʣʴʰʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʢʦʥʮʝʧʮʽʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ï ʦʩʥʦʚʘ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʧʣʘʥʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʞʝʨʝʣʦʤ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʻ ʧʨʠʨʦʜʥʠʡ ʢʘʧʽʪʘʣ. ɿʘʧʘʩ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ 

ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʷʢʽ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʢʨʘʾʥʘ, ʨʝʛʽʦʥ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʪʘ ʽʥʰʽ 

ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ [12]. ɿʘ ʫʤʦʚ ʩʪʨʽʤʢʠʭ ʪʝʤʧʽʚ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʠ ʚʪʨʘʪʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ 

ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʟʚʦʨʦʪʥʽʡ ʭʘʨʘʢʪʝʨ. 

ʉʚʽʪʦʚʽʡ ʜʦʩʚʽʜ ʪʘ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʽʩʥʫʻ ʥʦʚʠʡ ʧʽʜʭʽʜ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʝʭʥʦʛʝʥʥʠʭ 

ʛʝʦʩʠʩʪʝʤ, ʮʝ ʝʢʦʣʦʛʽʯʥʘ ʨʝʩʪʘʚʨʘʮʽʷ. ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ ʧʦʨʫʰʝʥʠʭ ʣʘʥʜʰʘʬʪʽʚ [13]. 
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ɺ ʋʢʨʘʾʥʽ ʥʝʤʘʻ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʦʙʽʛ ʢʘʪʝʛʦʨʽʾ çʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠè ʪʘ ʾʭ ʦʮʽʥʢʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʨʦʟʨʦʙʣʝʥʽ ʟʘʛʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 

ʈʽʟʥʽ ʘʚʪʦʨʠ ʦʮʽʥʶʶʪʴ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʣʘʩʥʦʾ ʨʝʡʪʠʥʛʦʚʦʾ ʰʢʘʣʠ. ʊʦʞ 

ʩʢʣʘʜʥʦ ʩʧʨʠʡʤʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʦʮʽʥʶʚʘʪʠ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [14]. 

ɽʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʱʦʜʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. ɺ ɭʉ ʩʬʦʨʤʦʚʘʥʘ ʤʽʞʥʘʨʦʜʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. ʊʘʢ, 

ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʯʦʪʠʨʠ ʛʨʫʧʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ: ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ (provisioning services) ï 

ʧʦʩʣʫʛʠ ʚʽʜ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʥʘʜʘʶʪʴ ʝʢʦʩʠʩʪʝʤʠ: ʧʨʦʜʦʚʦʣʴʩʪʚʦ, ʚʦʜʘ, ʜʝʨʝʚʠʥʘ, ʚʦʣʦʢʥʦ, ʧʘʣʠʚʦ, 

ʛʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʧʠʪʥʘ ʚʦʜʘ; ʨʝʛʫʣʶʚʘʣʴʥʽ (regulating services) ï ʧʦʩʣʫʛʠ ʨʝʛʫʣʶʚʘʣʴʥʠʭ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʨʦʮʝʩʽʚ: ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʤʘʪʫ, ʟʘʭʠʩʪ ʚʽʜ ʧʦʚʝʥʝʡ ʪʘ ʽʥʰʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʢʦʥʪʨʦʣʴ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʛʣʠʥʘʥʥʷ ʚʽʜʭʦʜʽʚ ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ, ʙʦʨʦʪʴʙʘ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ; ʢʫʣʴʪʫʨʥʽ (cultural services) ï ʚʢʣʘʜ ʝʢʦʩʠʩʪʝʤ ʫ ʟʙʘʛʘʯʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ, ʜʫʭʦʚʥʠʭ ʪʘ 

ʝʩʪʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʣʶʜʩʴʢʦʛʦ ʜʦʙʨʦʙʫʪʫ: ʝʤʦʮʽʾ ʚʽʜ ʝʩʪʝʪʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟʚʠʯʘʾʚ ʽ ʪʨʘʜʠʮʽʡ; 

ʧʽʜʪʨʠʤʫʚʘʣʴʥʽ (supporting services) ï ʧʦʩʣʫʛʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʨʦʮʝʩʠ: 

ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʽʦʛʝʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ (ʢʨʫʛʦʦʙʽʛ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʬʦʪʦʩʠʥʪʝʟ), ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʙʫʚʘʥʥʷ [14]. 

ɼʦ ʧʨʠʢʣʘʜʫ, ʫ ʉʐɸ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʯʠ ʧʦʨʫʰʝʥʽ 

ʟʝʤʣʽ ʫʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʽʜʥʦʚʣʶʶʪʴ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʮʽʣʝʡ. ʅʘ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʝʤʣʷʭ ʩʪʚʦʨʶʶʪʴʩʷ ʧʘʩʦʚʠʱʘ ʜʣʷ ʚʠʧʘʩʫ ʭʫʜʦʙʠ ʜʣʷ ʚʝʣʠʢʠʭ 

ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʨʫʰʝʥʽ ʚʫʛʽʣʴʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʟʝʤʣʽ ʧʽʩʣʷ ʨʝʢʫʣʴʪʠ-

ʚʘʮʽʾ ʥʘʜʘʶʪʴ ʦʜʥʫ ʟ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ï ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʨʝʘʙʽʣʽʪʘʮʽʷ 

ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʝʨʠʢʦʥʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʷʢʥʘʡʰʚʠʜʰʝ ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ, ʘ ʥʝ ʯʝʢʘʪʠ ʜʦ ʧʦʚʥʦʛʦ ʟʘʢʨʠʪʪʷ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʰʘʭʪ [15]. 

ɽʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ˇʨʫʥʪʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʫʩʽʭ ʘʩʧʝʢʪʽʚ ʞʠʪʪʷ, ʚʦʥʠ 

ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʩʠʩʪʝʤʥʠʭ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ: ʾʞʘ, ʢʣʽʪʢʦʚʠʥʘ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʽʻʶ. ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ. ʅʝʡʪʨʘʣʽʟʘʮʽʷ, ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʙʫʬʝʨʠʟʘʮʽʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʅʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ, ʧʦʨʫʰʝʥʠʭ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ.  

ɿʘʛʘʣʦʤ ʧʣʦʱʘ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ ʃʴʚʽʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ 

ʩʪʘʚʠʪʴ ʙʣʠʟʴʢʦ 265,9 ʛʘ [3]. ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʧʽʜ ʪʝʨʠʢʦʥʘʤʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ, ʘ ʩʘʤʝ ʫ ʤ. ʏʝʨʚʦʥʦʛʨʘʜ ʪʘ ʤ. ʅʦʚʦʚʦʣʠʥʩʴʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 22 

ʥʘʷʚʥʠʭ ʪʝʨʠʢʦʥʠ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʪʽ ʪʝʨʠʢʦʥʠ, ʷʢʽ ʙʫʣʠ ʘʙʦ ʯʘʩʪʢʦʚʦ ʨʝʢʫʣʴʪʠʚʦʚʘʥʽ ʘʙʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʜʘʪʥʠʤʠ ʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʯʠ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚʥʽʩʪʶ ʧʝʨʝʬʦʨʤʘʪʦʚʘʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʾʭ ʟʘ ʽʥʰʠʤʠ ʮʽʣʴʦʚʠʤʠ ʧʨʠʟʥʘʯʝʥʥʷʤʠ ʟ ʥʘʜʘʥʥʷʤ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ 4-ʭ ʦʙʨʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʢʦʥʽʚ. ʇʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʧʝʨʩʧʝʢʪʠʚ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ: ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ. 

ɺʨʘʭʦʚʫʚʘʣʘʩʷ ʩʪʫʧʽʥʴ ʟʘʣʽʩʥʝʥʥʷ ʪʝʨʠʢʦʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ɺʽʜʜʘʣʝʥʽ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʝʨʠʢʦʥʠ ʪʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ ʧʨʦʧʦʥʫʻʤʦ ʧʝʨʝʬʦʨʤʘʪʫʚʘʪʠ ʚ 

ʧʨʦʤʠʩʣʦʚʽ ʟʦʥʠ, ʟʦʥʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʥʘʜʘʥʥʷʤ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 

ʅʘʙʣʠʞʝʥʽ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʝʨʠʢʦʥʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʢʫʣʴʪʠʚʫʚʘʪʠ ʚ ʨʝʢʨʝʘʮʽʡʥʽ, 

ʣʽʩʦʧʘʨʢʦʚʽ ʟʦʥʠ ʟ ʥʘʜʘʥʥʷʤ ʢʫʣʴʪʫʨʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. ɼʝʷʢʽ ʪʝʨʠʢʦʥʠ ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʟʘʣʽʩʥʝʥʥʷ ʯʠ ʟʘʩʽʶʚʘʥʥʷ, ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʤʘʡʜʘʥʯʠʢʠ ʽ ʚʠʢʦʥʫʚʘʪʠ ʨʝʛʫʣʶʚʘʣʴʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʠʭ ʚʽʜʚʘʣʽʚ ʰʘʭʪ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʪʝʨʠʢʦʥʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʬʦʨʤʦʶ, ʧʣʦʱʝʶ, ʩʪʫʧʝʥʝʤ ʟʘʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʥʘʙʣʠʞʝʥʽʩʪʶ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʥʘʷʚʥʽʩʪʶ ʟʩʫʚʽʚ ʪʘ ʧʨʦʩʽʜʘʥʴ ʪʦʱʦ. ʆʜʥʘʢ, ʥʝ ʚʩʽ ʪʝʨʠʢʦʥʠ 

ʧʝʨʝʬʦʨʤʘʪʦʚʘʥʽ ʟʘ ʨʽʟʥʠʭ ʧʨʠʯʠʥ. ɿʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʚʽʜʚʘʣʽʚ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʨʦʜʥʠʭ ʬʽʪʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʽ ʻ 

ʩʚʽʜʯʝʥʥʷʤ ʧʨʠʜʘʪʥʦʩʪʽ ʾʭ ʜʦ ʟʘʣʽʩʥʝʥʥʷ, ʪʘ ʧʦʜʘʣʴʰʠʭ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 
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ʈʠʩ. 2. ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʢʦʥʽʚ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʪʝʨʠʢʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʝʤʣʷʭ ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ, ʟʚôʷʟʢʫ, ʝʥʝʨʛʝʪʠʢʠ, ʦʙʦʨʦʥʠ ʪʘ ʽʥʰʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʋ ʪʘʙʣ.1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʷʚʥʠʭ ʪʝʨʠʢʦʥʽʚ, ʷʢʽ ʧʽʩʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ EUNIS, ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʜʽʣʝʥʦ 7 ʝʢʦʩʠʩʪʝʤ 1-ʛʦ ʨʽʚʥʷ, 

ʷʢʽ ʥʘʜʘʶʪʴ ʦʩʥʦʚʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ: B ï ʧʨʠʤʦʨʩʴʢʽ ʦʩʝʣʠʱʘ; C ï ʤʘʪʝʨʠʢʦʚʽ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʠ; D ï ʙʦʣʦʪʘ; E ï ʪʝʨʠʪʦʨʽʾ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʪʨʘʚ, ʤʦʭʦʧʦʜʽʙʥʠʭ ʽ ʣʠʰʘʡʥʠʢʽʚ; G ï ʣʽʩʠ ʪʘ ʽʥʰʽ 

ʣʽʩʦʚʽ ʟʝʤʣʽ; I ï ʨʝʛʫʣʷʨʥʦ ʘʙʦ ʥʝʜʘʚʥʦ ʢʫʣʴʪʠʚʦʚʘʥʽ ʦʩʝʣʠʱʘ; J ï ʟʘʙʫʜʦʚʘʥʽ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʽʥʰʽ 

ʰʪʫʯʥʽ ʦʩʝʣʠʱʘ [3].  

ɿʘ ʜʘʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ EUNIS, ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʦ 

ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʝʨʠʪʦʨʽʡ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʪʨʘʚ, ʤʦʭʦʧʦʜʽʙʥʠʭ ʽ 

ʣʠʰʘʡʥʠʢʽʚ ï E. ʇʽʩʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʤʽʥʷʪʴ ʩʚʦʾ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʫ 

ʧʝʨʩʧʝʢʪʠʚʽ ʥʘʜʘʚʘʪʠʤʫʪʴ ʨʷʜ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ (ʪʘʙʣ. 1). 

ɿ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʱʦ ʟʘ ʥʘʧʨʷʤʢʦʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʝʨʝʚʘʞʘʻ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʨʝʢʫʣʴʪʠʚʘʮʽʷ. ɺ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʻ ʣʽʩʦʚʠʤʠ, ʪʦʤʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʧʨʠ ʟʘʣʽʩʥʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʩʘʤʠʭ ʪʝʨʠʢʦʥʽʚ ʤʠ ʟʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ. ʇʽʩʣʷ ʟʘʣʽʩʥʝʥʥʷ ʪʘ ʙʫʜʴ-ʷʢʦʾ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʪʝʨʠʪʦʨʽʷ ʥʘʜʘʚʘʪʠʤʝ 

ʨʝʛʫʣʶʚʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʦʩʢʽʣʴʢʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʘʜʞʝʥʴ ʙʫʜʝ ʧʦʛʣʠʥʘʪʠ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʟʥʠʞʫʚʘʪʠʤʝʪʴʩʷ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʩʫʚʽʚ ʪʝʨʠʢʦʥʽʚ ʽ ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʠʪʴʩʷ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ. 

ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ ʚʠʜ ʥʘʧʨʷʤʢʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʦʟʚʦʣʷʻ ʫʤʦʚʥʦ ʟʘʢʦʥʩʝʨʚʫʚʘʪʠ 

ʧʦʨʫʰʝʥʽ ʟʝʤʣʽ ʪʘ ʟʤʝʥʰʠʪʠ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʰʣʷʭʦʤ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʧʦʨʫʰʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɼʘʥʠʡ ʚʠʜ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʥʘʤʠ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʽʜʰʝ ʩʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʙʫʜʝ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʜʝ 

ʟʘʣʽʩʥʝʥʥʷ, ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʨʠʢʦʥʽʚ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʚʢʨʘʡ ʟʘʪʨʘʪʥʠʤ ʘʙʦ ʞ ʥʝ 

ʨʝʥʪʘʙʝʣʴʥʠʤ, ʪʘʢʦʞ ʜʘʥʠʡ ʚʠʜ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʻ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʜʽʶʯʠʭ ʰʘʭʪ. 
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ʊʘʙʣʠʮʷ 1 
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1 0,08 50Á39ǋ50ǌN 
24Á10ǋ31ǌE 

1500 ʉʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʘ 

I 4 

2 0,16 50Á44ǋ55ǌN 
24Á12ǋ27ǌE 

700 ʈʝʢʨʝʘʮʽʡʥʘ J 3 

3 0,08 50Á42ǋ37ǌN 
24Á09ǋ07ǌE 

350 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

4 0,14 50Á43ǋ55ǌN 
24Á07ǋ30ǌE 

300 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

5 0,06 50Á46ǋ45ǌN 
24Á07ǋ16ǌE 

610 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

6 0,08 50Á44ǋ40ǌN 
24Á09ǋ17ǌE 

300 ʉʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʘ 

I 4 

7 0,09 50Á24ǋ25ǌN 
24Á11ǋ38ǌE 

1000 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

8 0,11 50Á22ǋ44ǌN 
24Á08ǋ42ǌE 

900 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

9 0,18 50Á20ǋ50ǌN 
24Á10ǋ03ǌE 

1500 ʉʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʘ 

I 4 

10 0,12 50Á20ǋ00ǌN 
24Á09ǋ06ǌE 

550 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

11 0,13 50Á19ǋ09ǌN 
24Á10ǋ41ǌE 

400 ɹʫʜʽʚʝʣʴʥʘ J 1 

12 0,23 50Á20ǋ30ǌN 
24Á11ǋ59ǌE 

400 ɹʫʜʽʚʝʣʴʥʘ J 1 

13 0,09 50Á20ǋ56ǌN 
24Á13ǋ27ǌE 

400 ɹʫʜʽʚʝʣʴʥʘ J 1 

14 0,84 50Á18ǋ55ǌN 
24Á13ǋ38ǌE 

400 ʉʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʘ 

I 4 

15 0,09 50Á17ǋ47ǌN 
24Á16ǋ16ǌE 

600 ʈʝʢʨʝʘʮʽʡʥʘ I 3 

16 0,07 50Á21ǋ53ǌN 
24Á15ǋ37ǌE 

550 ɹʫʜʽʚʝʣʴʥʘ J 1 

17 0,08 50Á40ǋ16ǌN 
24Á14ǋ46ǌE 

300 ʈʝʢʨʝʘʮʽʡʥʘ J 3 

18 0,09 50Á38ǋ52ǌN 
24Á15ǋ33ǌE 

400 ʈʝʢʨʝʘʮʽʡʥʘ J 3 

19 0,08 50Á41ǋ46ǌN 
24Á13ǋ10ǌE 

500 ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ G 2 

20 0,05 50Á45ǋ33ǌN 
24Á01ǋ55ǌE 

600 ɹʫʜʽʚʝʣʴʥʘ J 1 
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ɹʫʜʽʚʝʣʴʥʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟ ʚʠʢʦʥʘʥʥʷʤ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʦʾ ʝʢʦʩʠʩʪʝʤʥʦʾ ʧʦʩʣʫʛʠ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʨʽʚʥʶʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʢʦʥʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʯʠ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ, ʪʦʱʦ. 

ʃʠʰʝ ʜʝʢʦʪʨʽ ʟ ʪʝʨʠʢʦʥʽʚ ʻ ʯʘʩʪʢʦʚʦ ʯʠ ʧʦʚʥʽʩʪʶ ʣʽʢʚʽʜʦʚʘʥʽ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʝʧʦʜʘʣʽʢ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟ ʭʦʨʦʰʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʨʦʟʚôʷʟʢʦʶ ʪʘ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʧʽʩʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʫʪʴ ʧʨʝʪʝʥʜʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʘʨʢʽʚ, ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ, ʪʦʱʦ. ɼʦ 

ʧʨʠʢʣʘʜʫ, ʪʝʨʠʢʦʥ ʫ ʩ. ɹʣʘʛʦʜʘʪʥʝ ʤʘʻ ʯʘʩʪʢʦʚʫ ʟʘʣʽʩʥʝʥʽʩʪʴ, ʧʽʩʣʷ ʧʝʚʥʠʭ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ ʪʝʨʠʢʦʥ ʤʦʞʥʘ ʧʝʨʝʬʦʨʤʘʪʫʚʘʪʠ ʫ ʩʧʦʨʪ ʧʣʦʱʘʜʢʫ, ʘ ʩʘʤʝ ʪʝʥʽʩʥʠʡ ʢʦʨʪ. ʊʘʢ ʷʢ ʣʠʰʝ 

ʜʝʢʽʣʴʢʘ ʪʝʨʠʢʦʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʪʝʨʠʪʦʨʽʾ ʻ ʯʘʩʪʢʦʚʦ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ, ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ, ʱʦ 

ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʽ ʥʘ ʤʽʩʮʽ ʪʝʭʥʦʛʝʥʥʠʭ ʧʘʛʦʨʙʽʚ ʙʫʜʫʪʴ ʽʩʥʫʚʘʪʠ ʨʝʢʨʝʘʮʽʡʥʽ 

ʧʘʨʢʠ ʯʠ ʽʥʰʽ ʤʽʩʮʷ ʚʽʜʧʦʯʠʥʢʫ. 

ʅʘʤʠ ʥʝ ʧʨʦʧʦʥʫʚʘʣʠʩʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʪʘ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʥʘʧʨʷʤʠ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ʆʩʢʽʣʴʢʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʜʦʨʦʞʯʠʭ, ʪʘ ʜʦ 

ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʚʢʨʘʡ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʦʩʪʽ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʝʨʠʢʦʥ ʥʝ ʧʨʠʜʘʪʥʽ ʽ ʥʝ ʨʝʥʪʘʙʝʣʴʥʽ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʥʘʧʨʷʤʢʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʣʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺʦʜʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʠʭ ʚʦʜʦʡʤ ʥʘ ʧʣʦʱʘʭ ʧʨʦʩʽʜʘʥʥʷ ʘʙʦ ʥʘ ʤʽʩʮʽ ʚʽʜʢʨʠʪʠʭ ʢʘʨôʻʨʽʚ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʨʦʟʨʦʙʮʽ ʚʫʛʽʣʣʷ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʥʘʜʘʥʥʷ ʦʢʨʝʤʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʨʦʟʨʘʭʦʚʘʥʦ ʫ ʚʽʜʩʦʪʢʘʭ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʝʨʠʢʦʥʽʚ. ɿʘʢʦʨʜʦʥʦʤ ʽʩʥʫʻ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʽʜ ʰʘʭʪʥʠʭ ʚʽʜʚʘʣʽʚ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʪʘ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʦʢʨʠʪʪʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ. ɿʘ ʥʘʰʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʧʨʠ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʢʦʥʽʚ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʦʪʦʢ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ 

ʧʦʩʣʫʛ ʩʢʣʘʜʘʪʠʤʝ 25% [16]. 

ʄʠ ʧʨʦʛʥʦʟʫʻʤʦ, ʱʦ ʨʝʛʫʣʶʚʘʣʴʥʘ ʝʢʦʩʠʩʪʝʤʥʘ ʧʦʩʣʫʛʘ ʩʢʣʘʜʘʪʠʤʝ 35%, ʧʽʜʪʨʠʤʫʚʘʣʴʥʘ 

ʝʢʦʩʠʩʪʝʤʥʘ ʧʦʩʣʫʛʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʫ ʧʝʨʩʧʝʢʪʠʚʽ 20% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʦʩʠʩʪʝʤʥʠʭ 

ʧʦʩʣʫʛ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʪʝʨʠʢʦʥʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʝʜʝʥʥʽ 

ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʚʽʜʩʦʪʦʢ ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʷʢʽʩʥʠʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʜʝ ʟʘʧʣʘʥʦʚʘʥʽ 

ʨʝʢʫʣʴʪʠʚʘʽʡʥʽ ʟʘʭʦʜʠ. 

ʑʦʜʦ ʢʫʣʴʪʫʨʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʧʨʠ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʽ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʪʝʨʠʢʦʥʽʚ, ʾʭ ʚʽʜʩʦʪʦʢ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʫ ʤʝʞʘʭ 20%. ʇʘʨʢʠ, ʩʧʦʨʪʠʚʥʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʤʘʡʜʘʥʯʠʢʠ ʙʫʜʫʪʴ ʥʘʜʘʚʘʪʠ ʢʫʣʴʪʫʨʥʽ ʧʦʩʣʫʛʠ ʝʢʦʩʠʩʪʝʤ, ʚʦʥʠ ʻ ʪʠʤʠ ʥʝʤʘʪʝʨʽʘʣʴʥʠʤʠ 

ʚʠʛʦʜʘʤʠ, ʷʢʽ ʣʶʜʠ ʦʪʨʠʤʫʶʪʴ ʚʽʜ ʧʨʠʨʦʜʠ. ɰʭ ʨʦʣʴ ʩʴʦʛʦʜʥʽ ʩʪʘʻ ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ. ɸʜʞʝ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʟʚʽʣʣʷ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ. ʄʦʞʣʠʚʦ, ʟʘ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ, 

ʟôʷʚʠʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʫʨʠʟʤʫ, ʪʦʜʽ ʚʽʜʩʦʪʦʢ ʢʫʣʴʪʫʨʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛʠ ʟʨʦʩʪʝ ʚ 

ʨʘʟʠ. 

ɿ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʨʦʩʪʘʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʤʠ ʧʦʩʣʫʛʘʤʠ ʜʣʷ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʨʦʙʽʪ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʩʧʨʠʷʥʥʷ ʟʨʦʩʪʘʥʥʶ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʜʦ ʥʘʜʘʥʥʷ 

ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʟʝʤʣʷʤʠ. 

ɺʠʟʥʘʯʝʥʦ 4 ʥʘʧʨʷʤʢʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ ʩʘʤʝ 

ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʘ, ʧʽʜʪʨʠʤʫʚʘʣʴʥʘ, ʨʝʛʫʣʶʚʘʣʴʥʘ ʪʘ ʢʫʣʴʪʫʨʥʘ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Google Earth ʚʠʟʥʘʯʝʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʣʦʱʽ ʪʝʨʠʢʦʥʽʚ ʫ ʤʝʞʘʭ ʤʽʩʪ 

ʏʝʨʚʦʥʦʛʨʘʜ ʪʘ ʅʦʚʦʚʦʣʠʥʩʴʢ ʧʨʠʜʘʪʥʠʭ ʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ 4 ʚʠʜʠ ʥʘʧʨʷʤʢʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʢʦʥʽʚ ʪʘ ʧʨʠʣʝʛʣʠʭ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʘ 

ʩʘʤʝ: ʩʘʥʽʪʘʨʥʦ-ʛ̔ ʛʽʻʥʽʯʥʫ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ, ʙʫʜʽʚʝʣʴʥʫ ʪʘ ʨʝʢʨʝʘʮʽʡʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʦʜ 

ʝʢʦʩʠʩʪʝʤ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ EUNIS) ʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʽʩʣʷ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷ. ʆʙʛʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʟʝʤʣʷʤʠ. 

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʩʷʛʥʫʪʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʟʜʽʡʩʥʝʥʦ 

ʧʦʧʝʨʝʜʥʶ ʦʮʽʥʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʟʘʧʣʘʥʦʚʘʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʢʦʥʽʚ ʚ 

ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʛʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ. 
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ASSESSMENT OF PROSPECTIVE ECOSYSTEM SERVICES OF THE PLANNED 

RECLAMATION  OF TERRICONES IN THE LVIV -VOLYN COAL  BASIN 

 
The article is devoted to the issues of reclamation of lands disturbed by the mining industry and the 

prospects of providing ecosystem services by reclaimed lands. 
Although coal mining makes an important contribution to the countryôs economy, in many regions 

there are significant conflicts between mining enterprises and local communities regarding the 
preservation of biodiversity, natural resources, and ensuring a stable ecological situation in coal-mining 
regions. 

The domestic and international experiences of reclamation of disturbed lands under terricones and 
the experience of reformatting terricones for other purposes were analyzed. 

The essence of the concept of ecosystem services was analyzed. It was established that after 
reclamation measures the disturbed lands under terricones could provide the following ecosystem 
services: regulating, provisioning, cultural and supporting. 

With the help of Google Earth software, the estimated areas of the disturbed lands under the 
terricones were determined. The existing and most acceptable terricones for reclamation measures in the 
studied coal basin were selected for the prospective assessment of ecosystem services of the disturbed 
lands under the terricones and on the adjacent territories. Four types of reclamation directions were 
proposed for the specified territories: sanitary-hygienic, forestry, construction and recreational. The code 
of terricones ecosystems was established according to EUNIS classification before and after reclamation 
measures. Ecosystem services were determined according to the CICES classification. In the future they 
could be obtained after the reclamation of disturbed lands under terricones. 

Key words: ecosystem services, terricones, reclamation of disturbed lands. 
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ʆ. ɸ. ɹʫʞʠʥ 

ʎɼʅ çʏʝʨʢʘʩʴʢʠʡ ʽʥʩʪʠʪʫʪè  

ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ 

 

ʋʇʈɸɺʃɯʅʅʗ ɽʂʆʃʆɻɯʏʅʆʖ ɹɽɿʇɽʂʆʖ ï ʄɽʊʆɼʀʂɸ ʂʃɸʉʀʌɯʂɸʎɯɰ 

ʊɺɽʈɼʀʍ ɻʆʈʖʏʀʍ ʂʆʇɸʃʀʅ 

 
ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ɻʦʨʶʯʽ ʢʦʧʘʣʠʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. ʊʚʝʨʜʽ ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ 
ʟʘʡʤʘʶʪʴ ʚʘʛʦʤʫ ʧʠʪʦʤʫ ʚʘʛʫ ʫ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ 
ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. ʋ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʫʛʽʣʣʷ ʟʘ ʤʘʨʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʽ ʥʘʙʦʨʠ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʩʥʦʚʥʠʤ ʘʢʫʤʫʣʷʪʦʨʦʤ ʝʥʝʨʛʽʾ ʫ ʩʢʣʘʜʽ ʪʚʝʨʜʠʭ 
ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʻ ʚʫʛʣʝʮʴ ʽ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʝʥʴ ɽʥʝʨʛʝʪʠʯʥʘ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ 
ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʮʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣ̫ ʦʮʽʥʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ 
ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʪʘ ʾʭ ʚʥʫʪʨʽʚʠʜʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʷʚʥʦʩʪʽ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʦʩʽʾʚ, ʷʢʠʤʠ ʻ ʚʫʛʣʝʮʴ ʪʘ ʚʦʜʝʥʴ, 
ʨʦʟʨʦʙʣʝʥʦ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʾʭ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ. ʈʦʟʨʦʙʣʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ 
ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, 
ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʨʦʜʦʚʠʱ, ʧʣʘʩʪʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʨʽʟʥʠʭ ʤʘʨʦʢ 
ʚʫʛʽʣʣʷ, ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʜʦʙʫʪʢʫ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ 
ʢʦʤʙʽʥʘʪʽʚ ʽ ʬʘʙʨʠʢ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʩʪʘʥ 
ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ʋ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 
ʨʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʢʦʝʬʽʮʽʻʥʪ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʟ 
ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʟ ʥʝʜʦʧʫʱʝʥʥʷ ʟʘʛʦʨʘʥʴ, ʧʦʞʝʞ ʪʘ ʚʠʙʫʭʽʚ ʧʨʠ 
ʜʦʙʫʚʘʥʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʧʝʨʝʨʦʙʮʽ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ʤʦʞʝ 
ʩʣʫʛʫʚʘʪʠ, ʷʢ ʜʦʜʘʪʢʦʚʠʤ ʨʽʟʥʦʚʠʜʦʤ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ 
ʢʣʘʩʠʬʽʢʘʮʽʾ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʥʫʢʘʥʥʷʤ ʤʦʪʠʚʘʮʽʾ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʠʨʽʰʝʥʥʽ 
ʧʠʪʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʪʨʘʮʠʪ, ʪʦʨʬ, ʙʫʨʝ ʚʫʛʽʣʣʷ, ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ, ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ, 
ʫʩʝʨʝʜʥʝʥʠʡ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. 

ʋʩʽ ʝʣʝʤʝʥʪʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʨʠ ʛʘʨʘʥʪʦʚʘʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʉʘʤʝ ʪʦʤʫ ʝʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ [1]. ɺ ʋʢʨʘʾʥʽ ʟʘʧʘʩʠ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ 

ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʟʥʘʯʝʥʥʽ ʻ: 

 ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ  ʧʦʩʪʽʡʥʠʤʠ; 

 ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ  ʧʦʩʪʽʡʥʠʤʠ; 

 ʪʦʨʬʫ - ʧʦʩʪʽʡʥʠʤʠ ʟ ʥʝʟʥʘʯʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʜʦʙʫʪʦʢ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ, ʢʘʤôʷʥʦʛʦ 

ʚʫʛʽʣʣʷ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʪʽʡʢʦʛʦ ʟʤʝʥʰʝʥʥʷ, ʪʦʨʬʫ ʜʝʤʦʥʩʪʨʫʻ ʩʣʘʙʢʝ ʟʨʦʩʪʘʥʥʷ [2]. ʈʠʥʦʢ 

ʚʫʛʽʣʣʷ ʤʘʻ ʜʚʘ ʧʨʦʚʽʜʥʠʭ ʩʝʛʤʝʥʪʠ [3]:  

 ʝʥʝʨʛʝʪʠʯʥʝ ʚʫʛʽʣʣʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ;  

 ʢʦʢʩʽʚʥʝ ʚʫʛʽʣʣʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʪʘʣʫʨʛʽʾ. 

ɽʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ  ̒ ʦʜʥʽʻʶ ʽʟ ʙʘʟʦʚʠʭ. ɹʝʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʽʚʥʽ, 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʥʝʤʦʞʣʠʚʘ ʨʝʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘʢ ʽ ʽʥʰʠʭ 

ʚʠʜʽʚ ʙʝʟʧʝʢʠ, ʷʢʽ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. ʋ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ.  

ɼʦ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚʽʜʥʦʩʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʫʛʣʝʮʝʚʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʫ 

ʥʘʜʨʘʭ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ ʩʢʫʧʯʝʥʴ. ɿʘ ʘʛʨʝʛʘʪʥʠʤ ʩʪʘʥʦʤ ʨʦʟʨʽʟʥʷʶʪʴ ʪʚʝʨʜʽ, ʨʽʜʢʽ ʽ ʛʘʟʦʧʦʜʽʙʥʽ 

ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ. ʉʝʨʝʜ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚʘʛʦʤʫ ʧʠʪʦʤʫ ʚʘʛʫ ʟʘʡʤʘʶʪʴ ʪʚʝʨʜʽ ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ. 

ɿʘ ʩʪʫʧʝʥʝʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʙʽʦʛʝʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʫʛʣʝʬʽʢʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ 

ʪʘʢʽ ʚʠʜʠ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ:  

 ʪʦʨʬ;  

 ʙʫʨʝ ʚʫʛʽʣʣʷ; 
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 ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ; 

 ʘʥʪʨʘʮʠʪʠ; 

 ʛʦʨʶʯʽ ʡ ʚʫʛʣʠʩʪʽ ʩʣʘʥʮʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʽʩʥʫʶʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ 

ʜʘʥʠʡ ʯʘʩ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʫʛʽʣʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʛʝʥʝʪʠʯʥʠʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʢʨʫʧʥʽʩʪʶ, ʟʙʘʛʘʯʫʚʘʥʽʩʪʶ, ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʶʪʴ ʛʝʥʝʪʠʯʥʽ, 

ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʟʤʽʰʘʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʫʛʽʣʣʷ [4, 5]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ ʥʘʫʢʠ ʧʨʦ 

ʪʚʝʨʜʽ ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ ʻ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ. ʅʘʜ ʚʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʨʘʮʶʚʘʣʠ ʽ ʧʨʘʮʶʶʪʴ 

ʜʦʩʣʽʜʥʠʢʠ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. ɯʩʥʫʶʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ:  

ï ʟʘʛʘʣʴʥʽ ï ʚʢʣʶʯʘʶʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ (ʢʦʥʩʪʠʪʫʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʚʥʫʪʨʽʰʥʶ ʩʧʽʣʴʥʽʩʪʴ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʽ ʢʣʘʩʽʚ ʩʝʨʝʜ ʚʩʽʭ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʦʭʦʧʣʶʚʘʥʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ. ʊʘʢʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʽʟʥʘʚʘʣʴʥʝ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ;  

ï ʪʝʭʥʦʣʦʛʽʯʥʽ (ʧʨʦʤʠʩʣʦʚʽ) ï ʨʦʟʧʦʜʽʣʷʶʪʴ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʨʘʞʘʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʘʢʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʟʥʘʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʪʽʡ ʘʙʦ 

ʽʥʰʽʡ ʢʦʥʢʨʝʪʥʽʡ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʽ ʪʦʤʫ ʚʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʘʢʦʞ ʦʢʨʝʤʠʤʠ ʘʙʦ ʯʘʩʪʢʦʚʠʤʠ;  

ï ʢʦʤʙʽʥʦʚʘʥʽ ï (ʧʨʦʤʠʩʣʦʚʦ-ʛʝʥʝʪʠʯʥʘ) ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ 

ʚ ʟʘʛʘʣʴʥʠʭ, ʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʷʭ. ʇʨʠʚʝʜʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʶʪʴ ʷʢ ʪʝʦʨʝʪʠʯʥʝ, ʪʘʢ ʽ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʯʠʩʣʦ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, 

ʚʢʣʶʯʝʥʠʭ ʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʢʨʠʪʪʶ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʩʢʣʘʜʫ, ʙʫʜʦʚʠ ʽ 

ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʠʭʦʜʷʯʠ ʽʟ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʫ 

ʧʨʠʨʦʜʽ, ʨʦʟʨʦʙʣʝʥʦ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʟʘ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʥʘʫʢʦʚʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡ ï ʪʘʙʣ. 1 [5, 6, 7].  

ʊʘʙʣʠʮʷ 1 

ɿʘʛʘʣʴʥʘ ʥʘʫʢʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ [5; 6, 7]  

ʂʣʘʩʠ ʪʚʝʨʜʠʭ 
ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ 

ʉʪʘʜʽʾ ʭʽʤʽʯʥʦʾ ʟʨʽʣʦʩʪʽ 
ʪʦʨʬôʷʥʘ ʙʫʨʦʚʫʛʽʣʴʥʘ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʘʥʪʨʘʮʠʪʥʘ 

1 2 3 4 5 

ɯ.ɻʫʤʽʪʠ(ʧʝʨʝʚʘʞʥʦ  
ʟ ʚʠʱʠʭ ʨʦʩʣʠʥ) 

ʊʦʨʬʠ: 
ʘ) ʚʝʨʭʦʚʠʭ 
ʙʦʣʽʪ 
ʙ) ʥʠʟʠʥʥʠʭ 
ʙʦʣʽʪ 
ʚ) ʟʘʭʦʨʦʥʝʥʽ 

ɹʫʨʝ ʚʫʛʽʣʣʷ: 
ʘ) ʟʝʤʣʠʩʪʝ 
ʙ) ʱʽʣʴʥʝ 
(ʙʣʠʩʢʫʯʝ, 
ʤʘʪʦʚʝ 
ʩʤʫʛʘʩʪʝ) 
ʚ) ʣʽʛʥʽʪʠ 

ʂʘʤôʷʥʝ ʚʫʛʽʣʣʷ: 
ʘ) ʟʦʚʥʽ ʦʜʥʦʨʽʜʥʝ 
(ʙʣʠʩʢʫʯʝ, ʩʘʞʘ) 
ʙ) ʟʦʚʥʽ ʥʝʦʜʥʦʨʽʜʥʝ 
(ʩʤʫʛʘʩʪʝ, ʤʘʪʦʚʝ 
ʥʘʧʽʚʙʣʠʩʢʫʯʝ) 

ɸʥʪʨʘʮʠʪʠ 
 

ɯɯ. ʃʽʧʪʦʙʽʦʣʽʪʠ (ʽʟ 
ʩʪʽʡʢʠʭ ʬʦʨʤʽʚʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʚʠʱʠʭ 
ʨʦʩʣʠʥ) 
 

ʘ) ʬʽʭʪʝʣʽʪ ï 
ʟ ʚʦʩʢʫ 
ʙ) ʢʦʧʘʣʠ ï 
ʽʟ ʩʤʦʣ 
ʚ) ʬʽʤʝʥʽʪ ï ʟ 
ʧʠʣʢʫ 

ʘ) ʧʽʨʦʧʽʩʠʪ ï ʽʟ 
ʚʦʩʢʫ 
ʙ) ʷʥʪʘʨ ï ʟʽ 
ʩʤʦʣ 
ʚ) ʩʧʦʨʦʚʝ 
ʚʫʛʽʣʣʷ 
(ʧʽʜʤʦʩʢʦʚʥʝ) 
ʛ) ʢʫʪʠʢʫʣʦʚʝ 
ʚʫʛʽʣʣʷ 
(ʧʽʜʤʦʩʢʦʚʥʝ 
ñʧʘʧʝʨʦʚʝò 
ʚʫʛʽʣʣʷ) 
ʜ) ʙʘʨʟʘʩʴʢʝ 
ʚʫʛʽʣʣʷ 

ʘ) ʨʘʙʜʦʧʽʩʠʪ ï ʟʽ 
ʩʤʦʣ 
ʙ) ʪʢʽʙʫʣʴʩʴʢʝ 
ʩʤʦʣʷʥʝ ʚʫʛʽʣʣʷ 
ʚ) ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʤʦʣ 
ʛ) ʩʧʦʨʦʚʝ 
(ʢʽʟʝʣʦʚʩʴʢʝ) 
ʜ) ʢʫʪʠʢʫʣʽʪ 
(ʽʨʢʫʪʩʴʢʝ) 
ʝ) ñʣʠʩʪʫʚʘʪʝò 
ʚʫʛʽʣʣʷ 
(ʙʘʨʟʘʩʴʢʝ) 
ʞ) ʢʝʥʥʝʣʽ 
ʟ) ʣʦʧʽʥʽʪ ï ʽʟ ʢʦʨʠ 

- 

ɯɯ. ʉʘʧʨʦʧʝʣʽʪʠ (ʟ 
ʥʠʞʯʠʭ ʨʦʩʣʠʥ, 
ʚʦʜʦʨʦʩʪʝʡ (ʘʣʴʛ), 
ʟʘʣʠʰʢʽʚ ʞʠʚʠʭ 
ʦʨʛʘʥʽʟʤʽʚ ï 
ʧʣʘʥʢʪʦʥʫ) 

ʘ) ʩʘʧʨʦʧʝʣʽ 
(ʧʨʽʩʥʦʚʦʜʥʽ) 
ʙ) ʢʫʨʦʥʛʽʪ 
ʚ) ʙʘʣʭʘʰʠʪ 
ʛ) ʩʘʧʨʦʢʦʣʠ 

ʘ) ʙʦʛʭʝʜʠ 
ʙ) ʪʦʨʙʘʥʽʪ 
ʚ) ʤʘʨʘʛʫʥʽʪ 
ʛ) ʩʘʧʨʦʧʝʣʽʪʠ 
ʩʝʨʝʜ ʙʫʨʦʛʦ 
ʚʫʛʽʣʣʷ 

ʘ) ʚʫʛʽʣʣʷ ʟ ʃʶʛʘʫ 
 (ʙʦʛʭʝʜ) 
ʙ) ʩʘʨʦʧʝʣʽʪʠ ʩʝʨʝʜ 
ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ 
(ʢʝʥʥʝʣʽ-ʙʦʛʭʝʜʠ) 

ʉʘʧʨʦʧʝʣʽʪʠ 
ʩʝʨʝʜ 
ʜʦʥʝʮʴʢʠʭ 
ʘʥʪʨʘʮʠʪʽʚ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 

1 2 3 4 5 

1. ɺʣʘʩʥʝ 
ʩʘʧʨʦʧʝʣʽʪʠ (ʩʪʽʡʢʽ 
ʝʣʝʤʝʥʪʠ ʨʦʩʣʠʥ 
ʤʽʩʪʷʪʴʩʷ) 
 
2. ʉʘʧʨʦʢʦʣʽʪʠ 
(ʩʪʽʡʢʽ ʝʣʝʤʝʥʪʠ 
ʨʦʩʣʠʥ ʚʽʜʩʫʪʥʽ) 

  (ʢʝʥʥʝʣʽ-
ʙʦʛʭʝʜʠ, 
ʥʘʧʽʚʙʦʛʭʝʜʠ) 
 
 
ʉʘʧʨʦʢʦʣʽʪʠ 
ʩʝʨʝʜ ʙʫʨʦʛʦ 
ʚʫʛʽʣʣʷ 

 
 
 
 
 
ʉʘʧʨʦʢʦʣʽʪʠ ʩʝʨʝʜ 
ʽʨʢʫʪʩʴʢʦʛʦ 
ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ 
(ʭʘʭʘʨʝʡʩʴʢʽ, 
ʤʘʪʘʛʘʥʩʴʢʽ) 

 

ɯV. ɻʨʫʧʘ ʦʩʦʙʣʠʚʠʭ 
ʚʠʜʽʚ ʪʚʝʨʜʠʭ 
ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ 

 ʘ) ʟʤʽʰʘʥʽ 
ʩʘʧʨʦʧʝʣʽʪʦ- 
ʛʫʤʽʪʠ ʡ ʛʫʤʽʪʦ-
ʩʘʧʨʦʧʝʣʽʪʠ 
ʩʝʨʝʜ 
ʧʽʜʤʦʩʢʦʚʥʦʛʦ 
ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ 
ʙ) ʟʤʽʰʘʥʝ 
ʛʫʤʽʪʦï 
ʣʽʧʪʦʙʽʦʣʽʪʦʚʝ 
ʚʫʛʽʣʣʷ ʩʝʨʝʜ 
ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ 
ɼʥʽʧʨʦʚʩʴʢʦʛʦ 
ʙʘʩʝʡʥʫ 
ʚ) ʢʝʥʥʝʣʽ 

ʘ) ʟʤʽʰʘʥʽ ʛʫʤʽʪʦ-
ʩʘʧʨʦʧʝʣʽʪʠ 
ʩʝʨʝʜ ʽʨʢʫʪʩʴʢʦʛʦ 
ʢʘʤôʷʥʦʛʦ 
ʚʫʛʽʣʣʷ 
ʙ) ʟʤʽʰʘʥʽ ʛʫʤʽʪʦ-
ʣʽʧʪʦʙʽʦʣʽʪʠ 
ʩʝʨʝʜ ʢʘʤôʷʥʦʛʦ 
ʚʫʛʽʣʣʷ 
ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ ʽ 
ʂʽʟʝʣʦʚʩʴʢʦʛʦ 
ʙʘʩʝʡʥʫ 
ʚ) ʢʝʥʥʝʣʽ 

ɸʥʪʨʘʮʠʪʠ 
ʟʤʽʰʘʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʽ 
ʩʢʣʘʜʫ ʩʝʨʝʜ 
ʜʦʥʝʮʴʢʠʭ 
ʛʫʤʫʩʥʠʭ 
ʘʥʪʨʘʮʠʪʽʚ. 

 

ɭʚʨʦʧʝʡʩʴʢʘ ʝʢʦʥʦʤʽʯʥʘ ʢʦʤʽʩʽʷ ʆʆʅ ʟʘʪʚʝʨʜʠʣʘ ʥʦʚʫ ʩʠʩʪʝʤʫ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʜʠʬʽʢʘʮʽʾ 

ʚʫʛʽʣʣʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʘʥʛʽʚ, ʪʦʙʪʦ ʢʘʤ'ʷʥʦʛʦ ʚʫʛʽʣʣʷ ʪʘ ʘʥʪʨʘʮʠʪʽʚ [8]. ɿʛʽʜʥʦ ʟ ʮʽʻʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʜʦ ʙʫʨʦʛʦ ʚʽʜʥʦʩʷʪʴ ʚʫʛʽʣʣʷ ʟ ʚʠʱʦʶ ʪʝʧʣʦʪʦʶ ʟʛʦʨʷʥʥʷ ʚʦʣʦʛʦʾ ʙʝʟʟʦʣʴʥʦʾ ʤʘʩʠ ʜʦ 

24000 ʢɼʞ/ʢʛ. ʅʘʙʽʨ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ, ʷʢʠʤʠ ʧʦʚʠʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʫʛʽʣʣʷ: ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʚʽʜʙʠʪʪʷ ʚʽʪʨʠʥʽʪʫ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʬʣʝʢʪʦʨʘʤʠ; ʤʘʮʝʨʘʣʴʥʠʡ ʩʢʣʘʜ: ʚʤʽʩʪ ʽʥʝʨʪʠʥʽʪʫ; 

ʚʤʽʩʪ ʣʽʧʪʠʥʽʪʫ; ʽʥʜʝʢʩ ʚʽʣʴʥʦʛʦ ʩʧʫʯʫʚʘʥʥʷ; ʚʠʭʽʜ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ʥʘ ʩʫʭʝ ʙʝʟʟʦʣʴʥʝ ʧʘʣʠʚʦ; 

ʟʦʣʴʥʽʩʪʴ ʥʘ ʩʫʭʫ ʤʘʩʫ; ʚʤʽʩʪ ʩʽʨʢʠ ʥʘ ʩʫʭʫ ʤʘʩʫ; ʚʠʱʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʥʘ ʩʫʭʫ ʙʝʟʟʦʣʴʥʫ ʤʘʩʫ 

[8]. ʋ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʇʦʨʽʚʥʷʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʫʛʽʣʣʷ [9] 

ɺʠʜʠ ʚʫʛʽʣʣʷ 

ɭɽʂ ʆʆʅ ʉʐɸ ʅʽʤʝʯʯʠʥʘ 
ʊʦʨʬ ʊʦʨʬ ʊʦʨʬ 

ʆʨʪʦ-ʣʽʛʥʽʪ ɹʫʨʝ ʚʫʛʽʣʣʷ ʄôʷʢʝ ʙʫʨʝ ʚʫʛʽʣʣʷ 

ʄʝʪʘ-ʣʽʛʥʽʪ 
ɹʫʨʝ ʚʫʛʽʣʣʷ / ʇʽʜʙʽʪʫʤʥʝ 
ʚʫʛʽʣʣ ̫

ʄʘʪʦʚʝ ʙʫʨʝ ʚʫʛʽʣʣʷ 

ʄʝʪʘ-ʣʽʛʥʽʪ ʉʫʙʙʽʪʫʤʥʝ ʚʫʛʽʣʣʷ ɻʣʷʥʮʝʚʝ ʙʫʨʝ ʚʫʛʽʣʣʷ 

ɹʽʪʫʤʥʝ ʚʫʛʽʣʣʷ 
 

ʉʫʙʙʽʪʫʤʥʝ ʚʫʛʽʣʣʷ / 
ʉʝʨʝʜʥʴʦ ʣʝʪʢʝ ʙʽʪʫʤʥʝ 
ʚʫʛʽʣʣʷ 

ʇʦʣʫʤôʷʥʝ ʚʫʛʽʣʣʷ  

ʉʝʨʝʜʥʴʦ ʣʝʪʢʝ ʙʽʪʫʤʥʝ 
ʚʫʛʽʣʣʷ 

ɻʘʟʦʚʝ ʧʦʣʫʤôʷʥʝ ʚʫʛʽʣʣʷ  
ɻʘʟʦʚʝ ʚʫʛʽʣʣʷ 
ɾʠʨʥʝ ʚʫʛʽʣʣʷ 

ʄʘʣʦ ʣʝʪʢʝ ʙʽʪʫʤʥʝ ʚʫʛʽʣʣʷ ʂʦʚʘʣʴʩʴʢʝ ʧʦʣʫʙʽʪʫʤʥʝ ʚʫʛʽʣʣʷ  

ɸʥʪʨʘʮʠʪ 
ʅʘʧʽʚʘʥʪʨʘʮʠʪ ʇʽʩʥʝ ʚʫʛʽʣʣʷ 
ɸʥʪʨʘʮʠʪ ɸʥʪʨʘʮʠʪ 
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ʇʦʰʠʨʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʚʫʛʽʣʣʷ ʚ ʈʫʨʩʴʢʽʡ ʛʽʨʥʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʟʘ ʚʤʽʩʪʦʤ ʣʝʪʢʠʭ 

ʩʢʣʘʜʦʚʠʭ 

ʏʠʩʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʟʘʧʘʩʽʚ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ [10]. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʧʘʩʽʚ/ʨʝʩʫʨʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ, ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ɯʩʪʦʨʠʯʥʦ ʨʦʟʚʠʪʦʢ ʢʣʘʩʠʬʽʢʘʮʽʡ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʚʽʜʙʫʚʘʚʩʷ ʫ ʜʽʘʤʝʪʨʘʣʴʥʦ ʘʥʪʠʪʝʪʠʯʥʠʭ ʥʘʧʨʷʤʢʘʭ: ʫ ʢʨʘʾʥʘʭ, ʫ ʩʚʽʡ ʯʘʩ, ʪʘʢ ʟʚʘʥʦʛʦ 

ʩʦʮʽʘʣʽʩʪʠʯʥʦʛʦ ʪʘʙʦʨʫ ʚʠʜʽʣʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʟʘʧʘʩʽʚ/ʨʝʩʫʨʩʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʩʪʫʧʝʥʝʤ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʜʨ, ʫ ʽʥʰʠʭ ʢʨʘʾʥʘʭ  ʟʘ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʾ 

ʘʜʘʧʪʘʮʽʾ ʟʘʧʘʩʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʜʦ ʨʠʥʢʫ. ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʚʦʨʶʻ ʻʜʠʥʫ ʙʘʟʫ 

ʧʦʨʽʚʥʷʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʮʽʥʢʠ ʦʙʩʷʛʽʚ ʟʘʧʘʩʽʚ ʪʘ ʨʝʩʫʨʩʽʚ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʋ ʟʚôʷʟʢʫ ʽʟ ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʨʠʥʢʽʚ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʩʚʽʪʽ ʚʠʟʥʘʯʠʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʻʜʠʥʦʾ ʂʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʘʩʽʚ ʽ ʨʝʩʫʨʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ɻʣʦʙʘʣʴʥʦʛʦ ʂʦʜʝʢʩʫ ʟʚʽʪʥʦʩʪʽ ʱʦʜʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʜʨʘʤʠ ɿʝʤʣʽ [11]. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʪʘ ʡʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʽʩʥʫʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝ 

ʧʦʨʷʜ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʚʠʭʽʜ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʚʤʽʩʪ 

ʚʫʛʣʝʮʶ, ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ, ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚ ʤʘʩʣʷʥʽʡ ʽʤʝʨʩʽʾ, ʘʙʦ ʣʝʪʶʯʽ ʨʝʯʦʚʠʥʠ, ʚʫʛʣʝʮʴ, 

ʚʦʜʝʥʴ, ʢʠʩʝʥʴ, ʩʽʨʢʘ, ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ, ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʨʦʱʝʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ 

ʦʮʽʥʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʚʠʭʦʜʷʯʠ ʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʠʤ ʧʨʠʩʚʷʯʫʻʪʴʩʷ 

ʩʪʘʪʪʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ. ʋ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʫʛʽʣʣʷ ʟʘ ʤʘʨʢʘʤʠ. ʋ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʽ ʥʘʙʦʨʠ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɯʩʥʫʻ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ï ʣʽʛʥʽʪʠ, ʩʫʙʙʽʪʫʤʽʥʦʟʥʝ ʚʫʛʽʣʣʷ, ʙʽʪʫʤʽʥʦʟʥʝ ʚʫʛʽʣʣʷ, ʘʥʪʨʘʮʠʪʠ ʡ ʛʨʘʬʽʪʠ. ʋ 

ʟʘʢʦʨʜʦʥʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʢʣʘʩʠʬʽʢʘʮʽʷʭ ʚʠʢʦʧʥʦʛʦ ʚʫʛʽʣʣʷ ʧʨʠʡʥʷʪʦ ʚʠʜʽʣʷʪʠ ʚʫʛʽʣʣʷ ʙʫʨʝ, 

ʢʘʤ'ʷʥʝ ʽ ʘʥʪʨʘʮʠʪʠ ʟ ʜʦʜʘʪʢʦʚʠʤ ʚʠʜʽʣʝʥʥʷʤ ʣʽʛʥʽʪʽʚ ʘʙʦ ʦʪʦʪʦʞʥʝʥʥʷʤ ʦʩʪʘʥʥʽʭ ʟ ʙʫʨʠʤ 

ʚʫʛʽʣʣʷʤ. ɽʣʝʤʝʥʪʘʨʥʽ ʧʦʜʽʣʠ ʚ ʮʠʭ ʢʣʘʩʠʬʽʢʘʮʽʷʭ ʦʩʥʦʚʘʥʽ ʥʘ ʩʪʫʧʝʥʽ ʾʭ ʚʫʛʣʝʬʽʢʘʮʽʾ ʽ ʟʫʤʦʚʣʝʥʠʭ 

ʥʝʶ ʪʘʢʠʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʘʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢ ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ ʧʨʠ 

ʟʛʦʨʘʥʥʽ ʪʘ ʩʧʽʢʣʠʚʽʩʪʴ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʡʥʷʪʽ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ, 

ʚʠʭʽʜ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʣʝʪʢʦʛʦ ʟʘʣʠʰʢʫ.  

ʋ ʉʐɸ ʚʠʢʦʧʥʝ ʚʫʛʽʣʣʷ ʧʦʜʽʣʝʥʝ ʥʘ 4 ʢʣʘʩʠ: ʣʽʛʥʽʪʠ, ʩʫʙʙʽʪʫʤʽʥʦʟʥʝ ʽ ʙʽʪʫʤʽʥʦʟʥʝ ʚʫʛʽʣʣʷ, 

ʘʥʪʨʘʮʠʪʠ. ʋ ʢʦʞʥʦʤʫ ʢʣʘʩʽ ʚʠʜʽʣʝʥʦ ʛʨʫʧʠ ʜʣʷ ʣʽʛʥʽʪʽʚ ʽ ʥʝʩʧʽʢʣʠʚʦʛʦ (ʩʫʙʙʽʪʫʤʽʥʦʟʥʦʛʦ) ʚʫʛʽʣʣʷ 

ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʠʱʦʾ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʙʝʟʟʦʣʴʥʦʛʦ ʚʫʛʽʣʣʷ, ʘ ʜʣʷ ʚʫʛʽʣʣʷ, ʱʦ ʩʧʽʢʘʻʪʴʩʷ 

(ʙʽʪʫʤʽʥʦʟʥʦʛʦ), ʽ ʘʥʪʨʘʮʠʪʽʚ, ï ʟʘ ʚʤʽʩʪʦʤ ʟʚ'ʷʟʘʥʦʛʦ ʚʫʛʣʝʮʶ ʽ ʚʠʭʦʜʦʤ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ. ʇʦʩʪʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ 

ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʝʨʠʪʦʨʽʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ, ʝʥʝʨʛʝʪʠʯʥʘ ʪʘ ʧʨʦʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʠ, ʻ 

ʥʝʚʽʜôʻʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʢʦʞʥʦʛʦ, 

ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ, ʡʦʛʦ ʞʠʪʝʣʷ [13]. ʈʝʘʣʽʟʘʮʽʷ, ʷʢ ʦʩʥʦʚʥʠʭ, ʧʦʭʽʜʥʠʭ ʚʠʜʽʚ ʙʝʟʧʝʢʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʪʘ 

ʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʫ ʮʽʣʦʤʫ ʥʝ ʤʦʞʣʠʚʘ ʙʝʟ ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɺʫʛʣʝʮʴ ʽ ʚʦʜʝʥʴ ʻ ʥʝʚʽʜôʻʤʥʦʶ, ʙʘʟʦʚʦʶ ʩʢʣʘʜʦʚʦʶ, ʷʢ ʫʩʽʭ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʪʘʢ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ, ʨʽʜʢʠʭ ʪʘ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ɻʦʨʶʯʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ï ʧʨʠʨʦʜʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʛʦʨʽʪʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʇʦʰʠʨʝʥʽ ʚ ʧʨʠʨʦʜʽ ʫ ʪʚʝʨʜʦʤʫ (ʢʘʤôʷʥʝ 

ʪʘ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʪʦʨʬ, ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʩʘʧʨʦʧʝʣʽʪʠ), ʨʽʜʢʦʤʫ (ʥʘʬʪʘ, ʥʘʬʪʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ ï 

ʨʽʜʠʥʥʽ ʪʘ ʟʘʪʚʝʨʜʽʣʽ ï ʧʨʠʨʦʜʥʽ ʘʩʬʘʣʴʪʠ, ʦʟʦʢʝʨʠʪ, ʢʽʨ ʪʦʱʦ) ʡ ʛʘʟʦʧʦʜʽʙʥʦʤʫ (ʛʘʟʠ ʧʨʠʨʦʜʥʽ 

ʛʦʨʶʯʽ) ʩʪʘʥʽ. ɻʦʨʶʯʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʦʨʶʯʦʾ ʤʘʩʠ (ʚʫʛʣʝʮʴ, ʚʦʜʝʥʴ, ʢʠʩʝʥʴ, 

ʩʽʨʢʘ) ʽ ʙʘʣʘʩʪʫ (ʟʦʣʠ). ɿ ʫʩʽʭ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʚʫʛʽʣʣʷ [4]. 

ɿʜʘʪʥʽʩʪʴ ʚʫʛʣʝʮʶ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʙʽʣʴʰʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʽ ʫʪʚʦʨʶʚʘʪʠ ʤʦʣʝʢʫʣʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʙʫʜʦʚʠ, ʦʙʫʤʦʚʣʶʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʚʽʜʽʛʨʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʽʩʥʫʚʘʥʥʷ, ʷʢ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘʢ ʽ 

ʃʶʜʠʥʠ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʨʦʣʝʡ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʘ, 

ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʱʝ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʫ ʜʦʤʫ ʯʠʩʣʽ ʽ 

ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. 

https://uk.wikipedia.org/wiki/Вугілля
https://uk.wikipedia.org/wiki/Лігніт
https://uk.wikipedia.org/wiki/Теплота_згоряння
https://uk.wikipedia.org/wiki/Теплота_згоряння
https://uk.wikipedia.org/wiki/Спікливість
https://uk.wikipedia.org/wiki/Антрацит
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ɺʫʛʣʝʮʴ (ʉʘrboneum) ʉ ï ʭʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ, ʤʽʞʥʘʨʦʜʥʘ ʥʘʟʚʘ ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ 

ʩʘrbʦ ï ʚʫʛʽʣʣʷ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʜʘʚʥʽʤ ʢʦʨʝʥʝʤ kʘr ï ʚʦʛʦʥʴ, ʘʪʦʤʥʠʡ ʥʦʤʝʨ 6. ɺʽʜʥʦʩʥʘ ʘʪʦʤʥʘ ʤʘʩʘ 

12,011, ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʴ: 2,6; ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ 3550Áʉ (ʟʛʦʨʷʻ), ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ 

4800Áʉ, ʛʫʩʪʠʥʘ (ʛʨʘʬʽʪ) ï 2,25 ʛ/ʩʤ3. ʂʽʣʴʢʽʩʪʴ ʚʣʘʩʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʫʛʣʝʮʶ ï 112; ʜʫʞʝ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʚʫʛʣʝʮʶ ï ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ. ɺʫʛʣʝʮʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʨʦʜʽ 

ʷʢ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʩʧʦʣʫʢ. ɺʽʥ ʜʫʞʝ ʧʦʰʠʨʝʥʠʡ ʚ ʟʝʤʥʽʡ ʢʦʨʽ, ʘ ʪʘʢʦʞ ʫ ʢʦʩʤʦʩʽ; 

ʥʘ ʉʦʥʮʽ ʚʽʥ ʧʦʩʽʜʘʻ ʯʝʪʚʝʨʪʝ ʤʽʩʮʝ ʧʽʩʣʷ ʚʦʜʥʶ, ʛʝʣʽʶ ʪʘ ʢʠʩʥʶ. ɺʫʛʣʝʮʴ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 0,5% 

ʚʽʜ ʤʘʩʠ ʟʝʤʥʦʾ ʢʦʨʠ (ʙʣʠʟʴʢʦ 1Ĭ10
17
ʪ). ʂʦʣʦʦʙʽʛ ʚʫʛʣʝʮʶ, ʷʢ ʽ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʝʣʝʤʝʥʪʘ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʚʝʣʠʢʠʤ ʽ ʤʘʣʠʤ ʮʠʢʣʘʤʠ. ɺʝʣʠʢʠʡ (ʛʝʦʣʦʛʽʯʥʠʡ) ʢʦʣʦʦʙʽʛ ʧʦʚôʷʟʘʥʠʡ ʟ ʭʽʤʽʯʥʠʤ 

ʚʠʚʽʪʨʶʚʘʥʥʷʤ ʚʫʛʣʝʮʶ ʣʽʪʦʩʬʝʨʠ ʽ ʚʠʥʦʩʦʤ ʚ ʦʢʝʘʥ ʢʘʨʙʦʥʘʪʽʚ ʚʠʚʝʨʞʝʥʠʭ ʧʦʨʽʜ ʟ ʧʦʜʘʣʴʰʠʤ 

ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʽ ʚʠʜʽʣʝʥʥʷʤ ʚʫʛʣʝʢʠʩʣʦʪʠ ʫ ʘʪʤʦʩʬʝʨʫ. ɹʽʦʣʦʛʽʯʥʠʡ ʢʦʣʦʦʙʽʛ ʚʫʛʣʝʮʶ ʧʦʚôʷʟʘʥʠʡ 

ʟ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʦʨʛʘʥʽʟʤʽʚ. ɺʫʛʣʝʮʴ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ (23,5Ĭ10
11
ʪ), 

ʩʣʫʞʠʪʴ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ. ʏʘʩʪʠʥʘ ʚʫʛʣʝʮʶ ʫ ʚʠʛʣʷʜʽ ʉʆ2 ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʨʦʩʣʠʥ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʝʨʪʚʦʾ ʦʨʛʘʥʽʢʠ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʢʣʘʜʽʚ ʚʫʛʽʣʣʷ ʽ ʪʦʨʬʫ, ʧʨʦʜʫʢʪʽʚ ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʤʠʥʫʣʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʝʧʦʭ. ɹʘʛʘʪʦ ʚʫʛʣʝʮʶ ʤʽʩʪʷʪʴ ʘʥʪʨʘʮʠʪ, ʢʘʤôʷʥʝ ʽ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʪʦʨʬ. ɺʫʛʣʝʮʴ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʥʘʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʧʦʚʽʪʨʷ, ʨʦʩʣʠʥ, ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ. ʇʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʽʤ 

ʚʤʽʩʪʦʤ ʚ ʟʝʤʥʽʡ ʢʦʨʽ, ʣʶʜʩʪʚʦ ʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʜʦʙʫʚʘʻ ʚʫʛʣʝʮʴ ʽʟ ʥʘʜʨ ʫ 

ʚʠʛʣʷʜʽ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ [5]. 

ɻʦʨʶʯʽ ʢʦʧʘʣʠʥʠ ʻ ʛʘʟʦʧʦʜʽʙʥʽ, ʨʽʜʢʽ ʪʘ ʪʚʝʨʜʽ. ʊʚʝʨʜʽ ʛʦʨʶʯʽ ʢʦʧʘʣʠʥʠ ï ʚʫʛʣʝʚʦʜʥʝʚʽ 

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʧʝʨʝʚʘʞʥʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʛʦʨʽʪʠ. ɿʘ ʩʪʫʧʝʥʝʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʙʽʦʛʝʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʫʛʣʝʬʽʢʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ 

ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ: ʪʦʨʬ, ʙʫʨʝ ʚʫʛʽʣʣʷ, ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ, ʘʥʪʨʘʮʠʪʠ, ʛʦʨʶʯʽ ʡ ʚʫʛʣʠʩʪʽ 

ʩʣʘʥʮʽ [6].  

ʊʦʨʬ ï [ʥʽʤ. Torf] ï ʙʽʦʛʝʥʥʘ ʧʦʨʠʩʪʘ ʦʩʘʜʦʚʘ ʧʦʨʦʜʘ (ʢʘʫʩʪʦʙʽʦʣʽʪ). ʂʦʣʽʨ ʙʫʨʠʡ ʘʙʦ 

ʪʝʤʥʠʡ. ʇʨʠʨʦʜʥʘ ʚʦʣʦʛʽʩʪʴ 75-95%, ʚʤʽʩʪ ʚʫʛʣʝʮʶ 45-66%. ɺʽʥ ʻ ʧʝʨʰʦʶ ʩʪʘʜʽʻʶ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʫʛʽʣʣʷ. ʅʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʙʦʣʦʪʘʭ ʽʟ ʟʘʣʠʰʢʽʚ ʚʽʜʤʝʨʣʠʭ ʨʦʩʣʠʥ, ʷʢʽ 

ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ (ʢʠʩʥʶ). ɻʦʣʦʚʥʫ 

ʨʦʣʴ ʧʨʠ ʪʦʨʬʦʫʪʚʦʨʝʥʥʽ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʮʝʩʠ ʛʫʤʽʬʽʢʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʷʢ ʤʽʩʮʝʚʝ 

ʧʘʣʠʚʦ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʨʽʜʰʝ ï ʜʣʷ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ 

[14]. 

 ɹʫʨʝ ʚʫʛʽʣʣʷ  ʛʦʨʶʯʘ ʦʩʘʜʦʚʘ ʧʦʨʦʜʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʟ ʛʨʫʧʠ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ, 

ʧʝʨʝʭʽʜʥʘ ʬʦʨʤʘ ʚʽʜ ʪʦʨʬʫ ʜʦ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ. ʂʦʣʽʨ ʚʽʜ ʩʚʽʪʣʦ-ʙʫʨʦʛʦ ʜʦ ʯʦʨʥʦʛʦ. ʄʘʻ ʚʠʩʦʢʫ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ. ɿʘ ʩʢʣʘʜʦʤ ʥʘʣʝʞʠʪʴ ʜʦ ʛʫʤʘʪʽʚ. ʊʚʝʨʜʽʩʪʴ ʥʝʟʥʘʯʥʘ. ʈʦʟʨʽʟʥʷʶʪʴ ʤôʷʢʝ ʙʫʨʝ 

ʚʫʛʽʣʣʷ (ʣʽʛʥʽʪ) ʽʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʚ ʦʨʛʘʥʽʯʥʽʡ ʨʝʯʦʚʠʥʽ 63-71% ʽ ʚʦʣʦʛʽʩʪʶ 40-60%, ʘ ʪʘʢʦʞ 

ʱʽʣʴʥʝ ʙʫʨʝ ʚʫʛʽʣʣʷ ʽʟ ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ 17-40%. ɿʘ ʄʽʞʥʘʨʦʜʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʙʫʨʝ ʚʫʛʽʣʣʷ 

ʧʦʜʽʣʷʶʪʴ ʥʘ 6 ʢʣʘʩʽʚ ʟʘ ʚʦʣʦʛʽʩʪʶ (< 20%, 20-30%, 40-50%, 50-60%, > 70%) ʪʘ ʥʘ ʧôʷʪʴ ʛʨʫʧ ʟʘ 

ʚʠʭʦʜʦʤ ʩʤʦʣ ʥʘʧʽʚʢʦʢʩʫʚʘʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʙʫʨʝ ʚʫʛʽʣʣʷ ʟʘ ʚʠʭʦʜʦʤ ʩʤʦʣ ʥʘʧʽʚʢʦʢʩʫʚʘʥʥʷ 

ʚʠʜʽʣʷʶʪʴ 4 ʛʨʫʧʠ, ʟʘ ʪʝʧʣʦʪʦʶ ʟʛʦʨʘʥʥʷ ï 4 ʧʽʜʛʨʫʧʠ (> 1,5; 31-31,5; 29-31; < 26 Mɼʞ/ʢʛ). ɹʫʨʝ 

ʚʫʛʽʣʣʷ ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʘʜʽʡʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ. ʉʧʦʯʘʪʢʫ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʫ ʚʽʜʥʦʚʥʠʭ ʫʤʦʚʘʭ ʬʦʨʤʫʻʪʴʩʷ ʪʦʨʬ. ʇʽʩʣʷ ʧʝʨʝʢʨʠʪʪʷ ʪʦʨʬʫ ʦʩʘʜʢʘʤʠ ʽ ʟʘʥʫʨʝʥʥʷ ʫ 

ʪʦʚʱʽ ʧʦʨʽʜ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʽ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʢʠ ʽ ʫʪʚʦʨʝʥʥʷ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʩʧʘʣʝʥʥʷ 

ʥʘ ʊɽʉ, ʷʢ ʧʦʙʫʪʦʚʝ ʧʘʣʠʚʦ, ʘ ʪʘʢʦʞ ʜʣʷ ʙʨʠʢʝʪʫʚʘʥʥʷ, ʛʘʟʠʬʽʢʘʮʽʾ, ʚʠʨʦʙʥʠʮʪʚʘ ʚʫʛʣʝʣʫʞʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʪʘ ʤʦʥʪʘʥ-ʚʦʩʢʫ (ʛʽʨʥʠʯʦʛʦ ʚʦʩʢʫ). ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʨʽʜʞʝʥʥʷ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ., ʘ ʪʘʢʦʞ 

ʡʦʛʦ ʢʦʤʧʣʝʢʩʥʘ ʧʝʨʝʨʦʙʢʘ [15]. 

ʂʘʤôʷʥʝ ʚʫʛʽʣʣʷ  ʛʦʨʶʯʘ ʦʩʘʜʦʚʘ ʧʦʨʦʜʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʟ ʛʨʫʧʠ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʘʜʽʡʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ. 

ʉʧʦʯʘʪʢʫ, ʚʥʘʩʣʽʜʦʢ ʨʦʟʢʣʘʜʫ ʨʝʰʪʦʢ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʚʽʜʥʦʚʥʠʭ ʫʤʦʚʘʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʪʦʨʬ. ɼʘʣʽ, ʧʽʩʣʷ ʧʝʨʝʢʨʠʪʪʷ ʪʦʨʬʫ ʤʽʥʝʨʘʣʴʥʠʤʠ ʦʩʘʜʢʘʤʠ ʽ ʟʘʥʫʨʝʥʥʷ ʥʘ ʟʥʘʯʥʫ 

ʛʣʠʙʠʥʫ, ʧʽʜ ʜʽʻʶ ʙʽʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʱʽʣʴʥʝʥʥʷ, 

ʚʠʞʠʤʘʥʥʷ ʚʦʜʠ ʪʘ ʟʤʽʥʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʫʪʚʦʨʝʥʥʷʤ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ʪʘ ʘʥʪʨʘʮʠʪʫ. ʂʦʣʽʨ ʯʦʨʥʠʡ, ʩʽʨʫʚʘʪʦ-ʯʦʨʥʠʡ. 

ɻʫʩʪʠʥʘ 1-1,8. ʊʚʝʨʜʽʩʪʴ 0,5-2,5. ɺʤʽʩʪ ʚʫʛʣʝʮʶ 75ï97%. ʈʦʟʧʦʚʩʶʜʞʝʥʝ ʩʝʨʝʜ ʚʽʜʢʣʘʜʽʚ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ, ʧʝʨʤʩʴʢʦʾ ʪʘ ʶʨʩʴʢʦʾ ʩʠʩʪʝʤ [16].  
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ɸʥʪʨʘʮʠʪ  ʚʽʜ ʛʨ. ʘnthrax ï ʚʫʛʽʣʣʷ, ʘʥʛʣ. anthracite, hard ʩʦal; ʥʽʤ. Anthrazit; ʬʨ. anthracite, 

ʽʩʧ. antracita ï ʥʘʡʙʽʣʴʰ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʡ ʨʽʟʥʦʚʠʜ ʚoʫʛʽʣʣʷ ʢʘʤôʷʥʦʛʦ, ʱʦ ʤʘʻ ʚʠʩʦʢʫ 

ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪʥʽʩʪʴ. ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ʥʘʡʚʠʱʦʛʦ ʩʪʫʧʝʥʷ ʚʫʛʣʝʬʽʢʘʮʽʾ. ɸʥʪʨʘʮʠʪ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʚʠʩʦʢʦʷʢʽʩʥʝ ʝʥʝʨʛʝʪʠʯʥʝ ʧʘʣʠʚʦ, ʘ ʪʘʢʦʞ ʷʢ ʩʠʨʦʚʠʥʘ ʫ ʯʦʨʥʽʡ ʪʘ ʢʦʣʴʦʨʦʚʽʡ 

ʤʝʪʘʣʫʨʛʽʾ, ʭʽʤʽʯʥʽʡ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. ɸʥʪʨʘʮʠʪ ï ʚʫʛʣʝʮʝʚʘ ʩʠʨʦʚʠʥʘ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʙʨʘʟʠʚʽʚ, ʚʽʜʥʦʚʣʶʚʘʯʽʚ, ʝʣʝʢʪʨʦʜʽʚ [17]. ʂʦʣʽʨ ʩʽʨʫʚʘʪʦ-ʯʦʨʥʠʡ, ʙʣʠʩʢ ʷʩʢʨʘʚʦ 

ʤʝʪʘʣʽʯʥʠʡ, ʪʚʝʨʜʽʩʪʴ ʜʦ 2,5, ʛʫʩʪʠʥʘ 1,4-1,7. ɺʤʽʩʪ ʚʫʛʣʝʮʶ 92-97%. ʄʘʻ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ. ɭ 

ʧʨʦʜʫʢʪʦʤ ʧʨʠʨʦʜʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʽʜʤʝʨʣʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʚʥʘʩʣʽʜʦʢ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʨʠ ʟʘʥʫʨʝʥʥʽ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ ʚ ʦʙʣʘʩʪʴ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ (350-550
0
ʉ) ʽ ʪʠʩʢʫ. ɿʘʣʷʛʘʻ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʽʚ ʽ ʣʽʥʟʦʚʠʜʥʠʭ ʪʽʣ. ɻʦʨʠʪʴ ʙʝʟ ʜʠʤʫ, ʥʝ 

ʩʧʽʢʘʻʪʴʩʷ, ʤʘʻ ʚʠʩʦʢʫ ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪʥʽʩʪʴ (33-35 ʄɼʞ/ʢʛ). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʠʩʦʢʦʷʢʽʩʥʝ 

ʝʥʝʨʛʝʪʠʯʥʝ ʧʘʣʠʚʦ [18]. ɺʤʽʩʪ ʚʫʛʣʢʮʶ, ʟʘ ʨʽʟʥʠʤʠ ʜʘʥʠʤʠ, ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 91.0 ʜʦ 97,0, ʘ 

ʚʦʜʥʶ ʚʽʜ 1.3 ʜʦ 3,0 ʚʽʜʩʦʪʢʽʚ ʋʚʘʞʘʻʪʴʩʷ, ʱʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʘʥʪʨʘʮʠʪ ʤʦʞʝ ʯʝʨʝʟ ʧʨʦʤʽʞʥʽ 

ʩʪʘʜʽʾ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʛʨʘʬʽʪ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʷʜ ʛʫʤʽʪʽʚ (ʪʦʨʬ ï ʙʫʨʝ ʚʫʛʽʣʣʷ ï 

ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ï ʘʥʪʨʘʮʠʪ) ʟʘʢʽʥʯʫʻʪʴʩʷ ʛʨʘʬʽʪʦʤ [6]. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʩʪʘʥ ʨʝʯʦʚʠʥʠ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʦʾ ʝʥʝʨʛʽʾ, ʚʠʟʥʘʯʘʻ ʭʽʜ ʧʦʜʘʣʴʰʠʭ 

ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʯʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ. ɸ ʚʽʜ ʪʘʢ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʪʘʥ ʨʝʯʦʚʠʥʠ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʛʘʟʦʛʝʥʝʨʘʮʽʾ, 

ʧʨʦʷʚʠ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ ʷʚʠʱ, ʘʙʦ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʫʛʽʣʣʷ. ɸʣʝ ʙʫʜʴ ʷʢʠʤ ʟʤʽʥʘʤ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤʫ 

ʩʢʣʘʜʽ ʧʝʨʝʜʫʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʭʽʜ ʧʦʜʘʣʴʰʠʭ ʭʽʤʽʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ [19]. 

ʆʩʥʦʚʥʠʤ ʘʢʫʤʫʣʷʪʦʨʦʤ ʝʥʝʨʛʽʾ ʫ ʩʢʣʘʜʽ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʻ ʚʫʛʣʝʮʴ ʽ ʫ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʝʥʴ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʫ ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ ʚʫʛʣʝʮʶ ʪʘ ʚʦʜʥʶ.  

ɼʣʷ ʦʮʽʥʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʤʠ, ʚʠʭʦʜʷʯʠ ʟ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʦʩʥʦʚʥʠʭ ʚʽʜʩʦʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʫʛʣʝʮʶ ʽ ʚʦʜʥʶ, ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠʢʫ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ. 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʘʙʦ ʚʫʛʽʣʣʷ ʧʝʚʥʦʾ ʤʘʨʢʠ ʚ ʫʤʦʚʥʠʡ 

ʘʥʪʨʘʮʠʪ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʨʦʙʣʝʥʫ ʥʘʤʠ ʬʦʨʤʫʣʫ: 

ὑ        (1) 

ʜʝ ὑ  ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ; ὅ ï ʤʘʩʘ 

ʚʫʛʣʝʮʶ ʫ ʚʟʷʪʠʭ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥʘʭ ï ʫ ʚʽʜʩʦʪʢʘʭ; Ὄ ï ʤʘʩʘ 

ʚʦʜʥʶ ʫ ʚʟʷʪʠʭ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥʘʭ ï ʫ ʚʽʜʩʦʪʢʘʭ; ὃ  ï 

ʫʩʝʨʝʜʥʝʥʠʡ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʫ ʘʥʪʨʘʮʠʪʫ ï ʫ ʚʽʜʩʦʪʢʘʭ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ὃ ὅ̱ Ὄ̱        (2) 

ʜʝ ὅ̱  ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʚʫʛʣʝʮʶ ʚ ʘʥʪʨʘʮʠʪʽ ï ʫ ʚʽʜʩʦʪʢʘʭ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὅ̱         (3) 

ʜʝ ὅ  ï ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʚʫʛʣʝʮʶ ʚ ʘʥʪʨʘʮʠʪʽ (%); ὅ  ï ʤʽʥʽʤʘʣʴʥʘ ʤʘʩʘ ʚʫʛʣʝʮʶ ʚ ʘʥʪʨʘʮʠʪʽ 

(%); Ὄ̱  ï ʩʝʨʝʜʥʷ ʤʘʩʘ ʚʦʜʥʶ ʚ ʘʥʪʨʘʮʠʪʽ ï ʫ ʚʽʜʩʦʪʢʘʭ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὄ̱         (4) 

ʜʝ Ὄ  ï ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʚʦʜʥʶ ʚ ʘʥʪʨʘʮʠʪʽ (%); Ὄ  ï ʤʽʥʽʤʘʣʴʥʘ ʤʘʩʘ ʚʦʜʥʶ ʚ ʘʥʪʨʘʮʠʪʽ 

(%). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʫ 

ʘʥʪʨʘʮʠʪʫ, ʚʠʭʦʜʷʯʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʭ 97 ʽ 3 ʪʘ ʤʽʥʽʤʘʣʴʥʠʭ 92 ʽ 2 ʚʽʜʩʦʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʫ ʡʦʛʦ 

ʩʢʣʘʜʽ, ʚʫʛʣʝʮʶ ʪʘ ʚʦʜʥʶ ʚʽʜʧʦʚʽʜʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʦʨʤʫʣʠ 2, 3, 4. ʈʝʟʫʣʴʪʘʪ ʧʨʠʚʝʜʝʥʦ ʫ 

ʬʦʨʤʫʣʽ: 

ὃ ὅ̱ Ὄ̱   ωτȟυ ςȟυ ω (5) 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʫ 

ʘʥʪʨʘʮʠʪʫ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʘʙʦ ʚʫʛʽʣʣʷ ʧʝʚʥʦʾ ʤʘʨʢʠ ʚ 
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ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ, ʫ ʬʦʨʤʫʣʫ 1 ʧʽʜʩʪʘʚʣʷʻʤʦ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʫ ʘʥʪʨʘʮʠʪʫ ʟ ʬʦʨʤʫʣʠ 5 ʽ ʬʦʨʤʫʣʘ 1 ʙʫʜʝ ʤʘʪʠ ʙʽʣʴʰ ʢʦʥʢʨʝʪʠʟʦʚʘʥʠʡ ʚʠʛʣʷʜ: 

ὑ   ,      (6) 

ʜʝ ὑ  ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ; ὅ ï ʤʘʩʘ 

ʚʫʛʣʝʮʶ ʫ ʚʟʷʪʠʭ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥʘʭ (%); Ὄ ï ʤʘʩʘ ʚʦʜʥʶ ʫ 

ʚʟʷʪʠʭ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥʘʭ (%); 97 ï ʫʩʝʨʝʜʥʝʥʠʡ ʚʫʛʣʝʮʝʚʦ-

ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʫ ʘʥʪʨʘʮʠʪʫ,%. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʪʘ ʩʘʤʠʭ ʚʠʜʽʚ ʚʫʛʽʣʣʷ, 

ʚʠʭʦʜʷʯʠ ʟ ʚʽʜʩʦʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʫ ʥʠʭ ʥʘ ʩʫʭʫ ʽ ʙʝʟʟʦʣʴʥʫ ʤʘʩʫ ʚʫʛʣʝʮʶ ʽ ʚʦʜʥʶ, ʤʠ 

ʟʘʩʪʦʩʫʚʘʣʠ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ 

ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ ï ʬʦʨʤʫʣʘ 6. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 

ʇʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ* 

ʅʘʟʚʘ 

ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʥʘ ʩʫʭʫ ʽ ʙʝʟʟʦʣʴʥʫ ʤʘʩʫ, % 

ʚʫʛʣʝʮʴ ʚʦʜʝʥʴ ʚʫʛʣʝʮʴ + ʚʦʜʝʥʴ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ 
min. max. med. min. max med. min. max. med. min. max med. 

ɼʝʨʝʚʠʥʘ ï ï 49,7 ï ï 6,1 ï ï 55,8 ï ï 0,58 
ʊʦʨʬʠ  53,0 62,0 57,5 5,7 6,5 6,1 58,7 68,5 63,6 0,61 0,71 0,66 

ɹʫʨʝ ʚʫʛʽʣʣʷ:             

- ʟʝʤʣʠʩʪʝ  63,0 72,0 67,5 5,5 6,5 6,0 68,5 78,5 73,5 0,71 0,81 0,76 

- ʱʽʣʴʥʝ 
ʤʘʪʦʚʝ  

67,0 75,0 71,0 5,5 6,5 6,0 72,5 80,5 76,5 0,75 0,83 0,79 

ʂʘʤôʷʥʝ ʚʫʛʽʣʣʷ ɼʦʥʙʘʩʫ, ʤʘʨʢʘ: 

- ɼ 76,0 86,0 81,0 5,0 6,0 5,5 81,0 92,0 86,5 0,84 0,95 0,90 

- ɻ 78,0 89,0 83,5 4,5 5,5 5,0 82,5 94,5 88,5 0,85 0,97 0,91 

- ɾ 84,0 90,0 87,0 4,0 5,4 4,7 88,0 95,4 91,7 0,91 0,98 0,95 

- ʂ 87,0 92,0 89,5 4,0 5,2 4,6 91,0 97,2 94,1 0,94 1,00 0,97 

- ʇʉ 89,0 94,0 91,5 3,8 4,9 4,4 92,8 98,9 95,9 0,95 1,02 0,99 

-  ʇ 90,0 95,0 92,5 3,4 4,4 3,9 93,4 99,4 96,4 0,96 1,02 0,99 

- ʘʥʪʨʘʮʠʪ 91,0 96,0 93,5 1,3 3,0 2,2 92,3 99,0 95,7 0,95 1,02 0,99 

* ʊʘʙʣʠʮʷ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʮʽ ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ ʽ ʟʨʽʣʦʩʪʽ [6] ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦʾ ʘʚʪʦʨʘʤʠ ʬʦʨʤʫʣʠ 6 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʩʝʨʝʜʥʽʤ ʚʽʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʮʶ ʽ ʚʦʜʥʶ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʙʝʟʟʦʣʴʥʫ ʤʘʩʫ, ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ 

ʤʽʥʽʤʘʣʴʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʽ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʪʴ: 

- ʜʝʨʝʚʠʥʘ ï ʩʝʨʝʜʥʽʡ ï 0,58; 

- ʪʦʨʬ ï 0,61; 0,71; 0,66; 

- ʙʫʨʝ ʚʫʛʽʣʣʷ ï 0,71; 0,81; 078; 

- ʘʥʪʨʘʮʠʪ ï 0,95; 1,02; 0,99; 

- ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ɼʦʥʙʘʩʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ ʤʝʞʘʭ ï 0,90-0,99. 

ɼʘʥʫ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʽ ʧʦʨʽʚʥʷʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʽ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʫʛʽʣʣʷ ʫʩʷʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʥʝʦʜʥʘʢʦʚʦʛʦ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʦʛʦ ʩʢʣʘʜʫ.  

ɺʠʩʥʦʚʢʠ ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʭʘʨʘʢʪʝʨʥʠʡ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ 

ʚʘʨʽʘʥʪʽʚ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʨʦʜʦʚʠʱ, ʧʣʘʩʪʽʚ 

ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʨʽʟʥʠʭ ʤʘʨʦʢ ʚʫʛʽʣʣʷ, ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʜʦʙʫʪʢʫ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ, ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʪʘ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʝʨʝʨʦʙʢʠ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ, ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʟ ʤʦʜʝʣʶʚʘʥʥʷ, ʟ ʤʝʪʦʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʟ ʥʝʜʦʧʫʱʝʥʥʷ ʟʘʛʦʨʘʥʴ, ʧʦʞʝʞ ʪʘ ʚʠʙʫʭʽʚ ʧʨʠ ʜʦʙʫʚʘʥʥʽ, 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʪʘ ʧʝʨʝʨʦʙʮʽ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. 
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40 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʦʮʽʥʶʚʘʥʥʷ ʪʚʝʨʜʠʭ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʧʝʨʝʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ 

ʢʦʧʘʣʠʥ ʯʝʨʝʟ ʫʩʝʨʝʜʥʝʥʠʡ ʚʫʛʣʝʮʝʚʦ-ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʚ ʫʤʦʚʥʠʡ ʘʥʪʨʘʮʠʪ, ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ, 

ʷʢ ʜʦʜʘʪʢʦʚʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʦʨʷʜʢʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʭʽʤʽʯʥʦ-ʬʽʟʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʥʫʢʘʥʥʷʤ ʤʦʪʠʚʘʮʽʾ ʜʦ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ, ʦʜʥʠʭ ʽʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. 
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ENVIRONMENTAL SAFETY  MANAGE MENT ï CLASSIFICATION METHO D  

OF SOLID COMBUSTIBLE  FOSSILS 

 
Environmental safety depends on the level of energy security development. Combustible minerals 

play a leading role in ensuring energy security. Solid combustible minerals make up a significant 
proportion in the total mass of combustible minerals. Currently, there is no single universal classification 
system for solid combustible minerals. Different countries use different systems for classifying coal by 
grade. At the same time, depending on the classification system, different sets of indicators are taken into 
account. The main energy accumulator in solid combustible minerals is carbon and a small amount of 
hydrogen. The energy of solid combustible minerals is directly dependent on the content of these 
chemical elements. To evaluate and compare different types of solid combustible minerals and their 
intraspecific differences, based on the presence of the optimal number of indicators of the main energy 
carriers, which are carbon and hydrogen, the conversion coefficient into conventional anthracite has been 
developed. The developed conversion coefficient of solid combustible minerals into conventional 
anthracite makes it possible to analyze the energy value of different types of solid combustible minerals, 
deposits, layers of solid combustible minerals, different grades of coal, operation of solid combustible 
mining enterprises, mining and processing enterprises, plants and factories processing solid combustible 
minerals, the state and prospects for the development of different levels of energy security. In the 
environmental safety system, the developed coefficient can be used in the development of computer 
simulation programs in creating protection systems to prevent combustion, fires and explosions in the 
extraction, use and processing of solid combustible minerals. The proposed option can serve as an 
additional variety to generalize and improve the existing classification systems, and to motivate to seek 
new approaches to further classification of solid combustible minerals. 

Keywords: anthracite, peat, lignite, hard coal, conventional anthracite, average carbon-hydrogen 
index, conversion coefficient into conventional anthracite. 
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ɼ. ʆ. ʇʘʥʝʚʥʠʢ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ɻɯɼʈɸɺʃɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʊʈʋʄʀʅʅʆɻʆ 

ɸʇɸʈɸʊɸ ɼʃʗ ʇʆʇɽʈɽɼɾɽʅʅʗ ɺʀʂʀɼɯɺ ʅʀɿʔʂʆʅɸʇɯʈʅʆɻʆ 

ʅɸʌʊʆɺʆɻʆ ɻɸɿʋ  

 
ɽʢʩʧʣʫʘʪʘʮʽʷ ʥʘʬʪʦʚʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤʠ ʚʠʢʠʜʘʤʠ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ 

ʛʘʟʫ, ʷʢʠʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʡʦʛʦ ʛʘʟʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʦʨʽʚ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 
ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʧʽʨʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʢʘʚʽʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʛʨʘʥʠʯʥʠʭ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʩʠʩʪʝʤʠ 
ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʚ ʛʘʟʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʩʠʩʪʝʤʠ 
ʟʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʚʫʛʣʝʚʦʜʥʽʚ. ʈʝʞʠʤ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʥʫʣʴʦʚʦʤʫ ʟʥʘʯʝʥʥʶ 
ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʩʪʨʫʤʠʥʥʠʤ 
ʘʧʘʨʘʪʦʤ. ɺʩʪʘʥʦʚʣʝʥʘ ʦʙʝʨʥʝʥʘ ʥʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ ʚʽʜ 
ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ɿʨʦʩʪʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʥʘ 62,1 
%. ʆʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ 
ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ. ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ, ʚʝʣʠʯʠʥʘ 
ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 3, ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ 
ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. ʂʘʚʽʪʘʮʽʡʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʜʦ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʥʘʩʠʯʝʥʠʭ 
ʧʘʨʽʚ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʣʝʞʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ 
ʘʧʘʨʘʪʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ ʤʘʻ ʦʙʝʨʥʝʥʠʡ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʈʽʚʥʽʩʪʴ ʪʠʩʢʫ 
ʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ ʪʘ ʧʦʪʦʯʥʦʛʦ ʪʠʩʢʫ ʨʽʜʠʥʠ ʚʠʟʥʘʯʘʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʟʘ ʫʤʦʚʠ ʨʦʙʦʪʠ ʚ 
ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʚʠʪʨʘʪʫ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʢʠʜʠ ʛʘʟʫ, ʩʠʩʪʝʤʘ ʫʪʠʣʽʟʘʮʽʾ, ʥʘʬʪʦʚʠʡ ʨʝʟʝʨʚʫʘʨ, ʛʘʟʦʨʽʜʠʥʥʠʡ 
ʝʞʝʢʪʦʨ, ʨʝʞʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʛʨʘʥʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. 

 

ɺʩʪʫʧ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʧʠʪ ʥʘ ʥʘʬʪʫ ʪʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʫ 2050 ʨʦʮʽ ʚʦʥʠ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ ʦʩʥʦʚʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ [1]. ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʫ 2035 

ʨʦʮʽ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʟʘʡʤʘʪʠʤʝ ʧʝʨʰʫ ʩʭʦʜʠʥʢʫ ʫ ʩʪʨʫʢʪʫʨʽ ʝʥʝʨʛʦʨʠʥʢʫ ʋʢʨʘʾʥʠ [2]. ʉʢʣʘʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʻ ʧʨʠʯʠʥʦʶ ʡʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʫ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɿʘ ʜʘʥʠʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʢʦʤʧʘʥʽʾ Crystal TCS PVT.LTD (India) ʚʘʨʪʽʩʪʴ ʱʦʨʽʯʥʦ ʩʧʘʣʶʚʘʥʦʛʦ ʫ 

ʬʘʢʝʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ 29,8 ʤʣʨʜ.ʜʦʣ., ʧʨʠʯʦʤʫ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʠʤʦʛʠ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʩʪʘʶʪʴ ʙʽʣʴʰ ʞʦʨʩʪʢʠʤʠ. ɿʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʛʦ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ. ɺ ʧʨʦʮʝʩʽ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢ ʧʽʩʣʷ ʧʘʥʜʝʤʽʾ 

Covid-19, ʪʝʤʧʠ ʩʧʘʣʶʚʘʥʥʷ ʛʘʟʫ ʫ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʟʨʦʩʣʠ, ʦʩʢʽʣʴʢʠ ʦʧʝʨʘʪʦʨʠ ʚʽʜʥʦʚʠʣʠ 

ʨʦʙʦʪʫ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʠʭ ʧʝʨʽʦʜʽʚ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

[1]. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ, ʚʢʣʶʯʥʦ ʟ ʤʝʪʘʥʦʤ, 

ʯʦʨʥʦʶ ʩʘʞʝʶ ʪʘ ʦʢʩʠʜʦʤ ʘʟʦʪʫ. ɿʦʢʨʝʤʘ, ʚʪʨʘʪʠ ʣʝʛʢʠʭ ʬʨʘʢʮʽʡ ʟ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʬʪʦʚʠʭ 

ʨʝʟʝʨʚʫʘʨʽʚ ʜʦʩʷʛʘʶʪʴ 3 % ʚʠʜʦʙʫʪʢʫ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥ [3]. ʉʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʣʝʪʶʯʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʙʣʠʟʴʢʦ 45 ʤʣʨʜ ʢʫʙʦʤʝʪʨʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʆʙʣʘʰʪʫʚʘʥʥʷ ʥʦʚʠʭ 
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ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʩʠʩʪʝʤʘʤʠ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ ʩʴʦʛʦʜʥʽ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ 

ʫʤʦʚʦʶ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʥʘ ʨʦʟʨʦʙʢʫ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɻʨʫʧʠ 

ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʠ The World Bank Group 

EHS [4] ʜʦ ʢʽʥʮʷ 2025 ʨʦʢʫ ʦʯʽʢʫʻʪʴʩʷ ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʩʧʘʣʶʚʘʥʥʷ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ ʚ 

ʩʠʩʪʝʤʘʭ ʟʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʮʽʾ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɯʥʽʮʽʘʪʠʚʘ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ Global Gas Flaring Reduction Partnership (GGFR) ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʩʢʦʨʦʯʝʥʥʷ ʩʧʘʣʶʚʘʥʥʷ ʛʘʟʫ ʪʘ ʦʭʦʧʣʶʻ ʩʴʦʛʦʜʥʽ 53 ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʥʘʬʪʦʚʽ ʢʦʤʧʘʥʽʾ, 

34 ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʫʨʷʜʠ, 15 ʽʥʩʪʠʪʫʪʽʚ ʨʦʟʚʠʪʢʫ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʫʩʪʘʥʦʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʩʧʘʣʶʚʘʥʥʷ ʪʘ ʚʠʢʠʜʽʚ ʤʝʪʘʥʫ ʻ ʩʬʝʨʦʶ, ʷʢʘ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʨʝʛʫʣʷʪʦʨʘʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʧʝʨʘʮʽʡʥʫ ʧʨʘʢʪʠʢʫ, ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ ʚʠʪʦʢʠ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʣʝʞʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʰʚʠʜʢʦʾ ʪʘ ʥʝʚʽʜʚʦʨʦʪʥʦʾ ʩʧʣʘʪʠ ʩʫʚʦʨʠʭ 

ʰʪʨʘʬʽʚ ʧʦʨʫʰʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ɺʠʩʦʢʘ ʽʤʦʚʽʨʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʚʠʱʝʥʘ 

ʚʠʙʫʭʦʧʦʞʝʞʦʥʝʙʝʟʧʝʢʘ, ʪʘ ʩʫʪʪʻʚʽ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʻ ʧʨʠʯʠʥʦʶ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʩʚʽʪʦʚʦʾ 

ʩʧʽʣʴʥʦʪʠ ʜʦ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʩʠʩʪʝʤ ʟʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʟʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʽʡ ʙʘʟʽ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ 

ʞʦʨʩʪʢʠʭ ʛʨʘʥʠʯʥʠʭ ʥʦʨʤ ʚʠʢʠʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʅʝʚʧʠʥʥʝ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʩʚʽʪʦʚʝ ʟʥʘʯʝʥʥʷ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʚʠʨʦʙʥʠʢʽʚ ʥʘʬʪʠ ʻ ʮʽʣʠʡ ʨʷʜ ʜʦʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʱʦʙ 

ʟʤʝʥʰʠʪʠ ʪʘ ʫʥʠʢʥʫʪʠ ʩʧʘʣʶʚʘʥʥʷ ʛʘʟʫ ʫ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, a ʥʠʟʢʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʨʦʙʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʟ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʨʝʟʝʨʚʫʘʨʽʚ ʥʘ 47 % [5]. ʇʣʘʚʘʶʯʽ ʧʦʢʨʽʚʣʽ 

ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ, ʷʢʽ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ, ʜʦʧʫʩʢʘʶʪʴ ʜʦ 0,2 % ʚʪʨʘʪ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥ [6]. ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ 

ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ ʚʠʤʘʛʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. 

ʅʘ ʧʦʯʘʪʢʫ 50-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʤʠʩʣʦʚʽ ʝʞʝʢʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʚ ʩʠʩʪʝʤʘʭ ʟʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʦʚʽʜʥʦʶ ʢʦʤʧʘʥʽʻʶ, ʷʢʘ ʨʦʟʨʦʙʣʷʻ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʞʝʢʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ 

ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ, ʻ Transvac Systems Limited (UK) ʟ ʚʽʜʜʽʣʝʥʥʷʤʠ ʚ ʅʦʨʤʘʥʜʽʾ, ʇʽʚʥʽʯʥʽʡ 

ɸʬʨʠʮʽ, ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ ʪʘ ʄʘʣʘʡʟʽʾ, ʷʢʘ ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ, ʷʢ ʩʚʽʪʦʚʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 40 ʨʦʢʽʚ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʮʝʥʪʨʦʤ ʢʦʤʧʘʥʽʾ Research and Development ʩʪʚʦʨʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʪʠʩʷʯʽ 

ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʥʠʟʢʠ ʝʞʝʢʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʪʠʣʽʟʘʮʽʡʥʠʭ ʝʞʝʢʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʫʣʦʚʣʶʚʘʥʥʷ ʣʝʛʢʠʭ ʥʘʬʪʦʚʠʭ ʬʨʘʢʮʽʡ, ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʷʢʠʭ ʻ ʨʽʜʠʥʥʦ-

ʢʽʣʴʮʝʚʽ, ʛʚʠʥʪʦʚʽ, ʧʦʨʰʥʝʚʽ ʪʘ ʣʦʧʘʪʝʚʽ ʢʦʤʧʨʝʩʦʨʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʨʽʜʠʥʥʦ-

ʢʽʣʴʮʝʚʠʤʠ ʢʦʤʧʨʝʩʦʨʘʤʠ ʫʩʪʘʥʦʚʦʢ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʥʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʨʦʟʤʽʱʝʥʥʷ 

ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 1,35 ʨʘʟʠ [7], ʱʦ ʚ ʦʙʤʝʞʝʥʠʭ ʫʤʦʚʘʭ ʤʦʨʩʴʢʠʡ ʧʣʘʪʬʦʨʤ ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ. ɿʦʢʨʝʤʘ ʝʞʝʢʮʽʡʥʽ ʩʠʩʪʝʤʠ ʢʦʤʧʘʥʽʾ Transvac Systems Limited ʧʦʪʫʞʥʽʩʪʶ 

600 ʢɺʪ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ ʪʘ ʥʘ ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ, ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʤʘʡʜʘʥʯʠʢ ʨʦʟʤʽʨʦʤ 18Ĭ20 ʤ, ʘ ʪʨʘʜʠʮʽʡʥʽ ʨʽʜʠʥʥʦ-ʢʽʣʴʮʝʚʽ ʢʦʤʧʨʝʩʦʨʠ ʘʥʘʣʦʛʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ï 

18Ĭ27 ʤ.  

ʅʘ ʥʘʬʪʦʩʝʨʚʽʩʥʦʤʫ ʨʠʥʢʫ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʩʴʦʛʦʜʥʽ ʧʨʠʩʫʪʥʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ (Institute of Petroleum Engineers), ʽʥʪʝʨʥʝʪ-ʩʧʽʣʴʥʦʪ ʽ ʦʨʛʘʥʽʟʘʮʽʡ (Society of 

Petroleum Engineers, Subsea UK, Society of Underwater Technology (SUT)) ʪʘ ʢʦʤʧʘʥʽʡ, ʷʢ ʩʚʽʪʦʚʠʭ 

(Royal Dutch Shell, Chevron, Caltec Limited (UK)), ʪʘʢ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ (ʢʦʤʧʘʥʽʷ Unique Systems Inc., 

New Iersey, USA). 

ɺʠʜʽʣʝʥʥʷ ʯʘʩʪʠʥʠ ʥʝʚʠʨʽʰʝʥʦʾ ʧʨʦʙʣʝʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʩʠʩʪʝʤʘʭ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʛʘʟʫ 

ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʠʜʽʚ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. ʆʙʛʨʫʥʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʞʝʢʮʽʡʥʠʭ ʫʪʠʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘʻ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʩʭʝʤ 

ʚʢʣʶʯʝʥʥʷ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʥʘʧʽʨʥʦ-ʚʠʪʨʘʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [8], ʘʥʘʣʽʟ 

ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʟʘʢʨʫʯʝʥʠʭ ʧʦʪʦʢʽʚ [9], ʚʧʣʠʚ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙʝʨʪʦʚʦʛʦ ʨʫʭʫ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ [10], ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʟʦʨʽʜʠʥʥʠʭ 



ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ ˉ 1 (27)-2023 

45 

ʝʞʝʢʪʦʨʽʚ [11]. ʇʨʠ ʮʴʦʤʫ ʧʦʟʘ ʫʚʘʛʦʶ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʥʘʣʽʟ ʛʨʘʥʠʯʥʠʭ 

ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚ ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʥʘʧʽʨʥʦ-ʚʠʪʨʘʪʥʦʾ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʟʦʨʽʜʠʥʥʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʥʠʯʥʠʤ ʨʝʞʠʤʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʨʦʮʝʩʽ 

ʫʪʠʣʽʟʘʮʽʾ ʣʝʪʶʯʠʭ ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʛʘʟʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ:  

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʦʨʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʚʽʜ 

ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ; 

ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʪʦʢʽʚ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ 

ʘʧʘʨʘʪʘ. 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʤʦʜʝʣʶʚʘʥʥʷ ʫʤʦʚ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʥʠʯʥʠʤ ʨʝʞʠʤʘʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʘʟʦʨʽʜʠʥʥʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ.  

ɺʠʩʚʽʪʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʢʣʘʜʫ ʥʘʬʪʦʚʠʭ ʛʘʟʽʚ ʻ 

ʥʘʷʚʥʽʩʪʴ ʚ ʥʠʭ, ʦʢʨʽʤ ʤʝʪʘʥʫ, ʪʘʢʦʞ ʝʪʘʥʫ, ʧʨʦʧʘʥʫ, ʙʫʪʘʥʽʚ ʽ ʧʘʨʠ ʙʽʣʴʰ ʚʘʞʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ʋ 

ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ ʧʨʠʩʫʪʥʽ ʩʽʨʢʦʚʦʜʝʥʴ ʽ ʥʝʛʦʨʶʯʽ ʢʦʤʧʦʥʝʥʪʠ: ʘʟʦʪ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʘ ʪʘʢʦʞ 

ʨʽʜʢʽʩʥʽ ʛʘʟʠ ï ʛʝʣʽʡ ʪʘ ʘʨʛʦʥ. ʅʠʟʴʢʠʡ ʪʠʩʢ ʛʘʟʫ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʩʝʧʘʨʘʪʦʨʽʚ ʪʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ 

ʚ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʥʝ ʜʦʟʚʦʣʷʻ ʩʧʨʷʤʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʥ 

ʩʧʘʣʶʻʪʴʩʷ ʚ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʨʩʴʢʠʭ ʪʘ ʩʫʭʦʧʫʪʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. ʆʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʦʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 1 [12]. 

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʠʭ 

ʥʘʬʪʦʚʠʭ ʛʘʟʽʚ 

ʊʠʧ ʢʦʤʧʨʝʩʦʨʘ ʉʪʘʥʜʘʨʪ 
ʂʦʝʬʽʮʽʻʥʪ 
ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɽʞʝʢʪʦʨ ASME B31.3 
(PTC 24) 

15 ï 25 ʇʨʦʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʫʭʦʤʠʭ 
ʯʘʩʪʠʥ, ʚʠʩʦʢʘ ʚʩʤʦʢʪʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʟʫ ʜʣʷ ʧʨʠʚʦʜʫ 

ʈʽʜʠʥʥʦ-
ʢʽʣʴʮʝʚʠʡ 
ʢʦʤʧʨʝʩʦʨ 

ɸʈɯ 681 25 ï 50 ɼʦʧʫʩʢʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʚ ʛʘʟʽ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ, 
ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʚ ʟʘʢʨʠʪʦʤʫ ʚʦʜʷʥʦʤʫ 
ʢʦʥʪʫʨʽ, ʤʝʥʰʠʡ ʥʽʞ ʜʣʷ ʽʥʰʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʂʂɼ 

ʄʘʩʣʦʟʘʧʦʚʥʝʥʠʡ 
ʛʚʠʥʪʦʚʠʡ 
ʢʦʤʧʨʝʩʦʨ 

ɸʈɯ 691 65 ï 75 ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʬʪʠ ʚ ʩʠʩʪʝʤʽ 
ʮʠʨʢʫʣʷʮʽʾ, ʙʽʣʴʰʠʡ ʥʽʞ ʫ ʢʦʤʧʨʝʩʦʨʽʚ 
ʩʫʭʦʛʦ ʩʪʠʩʢʫʚʘʥʥʷ ʂʂɼ 

ɻʚʠʥʪʦʚʠʡ 
ʢʦʤʧʨʝʩʦʨ ʩʫʭʦʛʦ 
ʩʪʠʩʢʫʚʘʥʥʷ 

ɸʈɯ 691 55 ï 70 ʅʝ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʷʥʦʾ ʘʙʦ 
ʥʘʬʪʦʚʦʾ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 
ʥʝʟʘʜʦʚʽʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʦʙʤʝʞʝʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʩʦʢʠʡ 
ʨʽʚʝʥʴ ʰʫʤʫ 

ʇʦʨʰʥʝʚʠʡ 
ʢʦʤʧʨʝʩʦʨ 

API 618 80 ï 90 ɹʽʣʴʰʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʪʠʩʢ, ʙʽʣʴʰ 
ʩʢʣʘʜʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ 
ʢʦʤʧʨʝʩʦʨ 

- 40 ï 70 ʄʘʣʽ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʥʠʟʴʢʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

 

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʫʤʦʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʢʦʤʧʨʝʩʦʨʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʻ ʨʽʜʠʥʥʦ-ʢʽʣʴʮʝʚʽ ʪʘ ʤʘʩʣʦʟʘʧʦʚʥʝʥʽ ʛʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ. 

ɻʘʟʦʨʽʜʠʥʥʽ ʝʞʝʢʪʦʨʠ ʻ ʧʨʦʩʪʦʶ ʪʘ ʥʘʜʽʡʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ ʢʦʤʧʨʝʩʦʨʘʤ ʫ ʚʠʧʘʜʢʫ 

ʥʘʷʚʥʦʩʪʽ ʜʣʷ ʾʭ ʧʨʠʚʦʜʫ ʛʘʟʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ɽʞʝʢʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʠʭ ʥʘʬʪʦʚʠʭ ʛʘʟʽʚ ʟ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ 

(ʢʦʤʧʘʥʽʷ ʉʦnoco Inc.) ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʠʙʝʨʝʞʥʦʛʦ ʰʝʣʴʬʫ ʄʝʢʩʠʢʘʥʩʴʢʦʾ ɿʘʪʦʢʠ 

[13] ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʧʨʠʚʦʜʫ ʩʪʨʫʤʠʥʥʠʭ ʥʘʩʦʩʽʚ ʚʦʜʷʥʽ ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ. ɺʘʨʪʽʩʪʴ 



ISSN 2415ï3184 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

46 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʫ ʩʢʣʘʜʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʩʪʘʥʦʚʠʪʴ 5ï6 

ʪʠʩ.ʜʦʣ., ʘ ʚʘʨʪʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ï 10-13 ʪʠʩ. ʜʦʣ., ʪʦʙʪʦ ʚʜʚʽʯʽ ʙʽʣʴʰʘ. ʆʩʥʦʚʥʽ 

ʚʠʪʨʘʪʠ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʚʘʨʪʽʩʪʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʞʠʚʣʝʥʥʷ ʚʦʜʷʥʦʛʦ ʥʘʩʦʩʘ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ. ɺ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ 

ʛʘʟʫ. 

ʊʘʙʣʠʮʷ 2 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ 

ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ (ʜʦʣ.) 

ʈʽʢ ʝʢʩʧʣʫʘʪʘʮʽʾ 1 2 3 4 5 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 141,585 ʤ

3
/ʜʦʙʫ 

ɺʠʪʨʘʪʠ 1393 1449 1507 1567 2129 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ
 
ï 31,0767 ʜʦʣ./ʪʠʩ.ʤ

3
 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 424,755 ʤ
3
/ʜʦʙʫ 

ɺʠʪʨʘʪʠ 3680 3827 3980 4139 4805 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ
 
ï 26,486 ʜʦʣ./ʪʠʩ.ʤ

3
 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 707,925 ʤ
3
/ʜʦʙʫ 

ɺʠʪʨʘʪʠ 5966 6205 6542 6711 7479 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ
 
ï 25,426 ʜʦʣ./ʪʠʩ.ʤ

3
 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 850 ʤ
3
/ʜʦʙʫ 

ɺʠʪʨʘʪʠ 6050 6292 6544 6806 9578 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ
 
ï 45,556 ʜʦʣ./ʪʠʩ.ʤ

3 
 

 

ʉʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧôʷʪʦʤʫ ʨʦʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʚôʷʟʘʥʦ ʟ ʧʣʘʥʦʚʠʤ ʢʘʧʽʪʘʣʴʥʠʤ 

ʨʝʤʦʥʪʦʤ ʦʙʣʘʜʥʘʥʥʷ: ʜʦʜʘʪʢʦʚʠʭ 500 ʜʦʣ. ʜʣʷ ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 2500 ʜʦʣ. ʜʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ. 

ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʦʩʦʙʦʤ ʧʨʠʚʦʜʫ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɽʞʝʢʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ:  

ʘ) ʟ ʧʨʠʚʦʜʦʤ ʩʪʨʫʤʠʥʥʦʛʦ ʥʘʩʦʩʘ ʚʽʜ ʪʠʩʢʫ ʫ ʚʠʢʠʜʥʽʡ ʣʽʥʽʾ ʩʚʝʨʜʣʦʚʠʥʠ;  

ʙ) ʟ ʜʦʜʘʪʢʦʚʠʤ ʩʠʣʦʚʠʤ ʧʨʠʚʦʜʦʤ  

1 ï ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʠ; 2 ï ʥʘʬʪʦʧʨʦʚʽʜ; 3 ï ʛʘʟʦʨʽʜʠʥʥʠʡ ʩʪʨʫʤʠʥʥʠʡ ʘʧʘʨʘʪ;  

4 ï ʩʝʧʘʨʘʪʦʨ; 5 ï ʚʽʜʚʽʜʥʘ ʪʨʫʙʘ; 6 ï ʚʩʤʦʢʪʫʚʘʣʴʥʘ ʣʽʥʽʷ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ; 7 ï ʥʘʩʦʩ;  

8...11 ï ʟʘʩʫʚʢʠ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʨʠʩʫʥʢʘ 1 ʘ ʩʪʨʫʤʠʥʥʠʡ ʘʧʘʨʘʪ 3 ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʧʦʪʦʢʦʤ ʥʘʬʪʠ, 

ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʧʦ ʚʠʢʠʜʥʠʭ ʣʽʥʽʷʭ ʩʚʝʨʜʣʦʚʠʥ. ɺʥʘʩʣʽʜʦʢ ʨʦʟʨʽʜʞʝʥʥʷ ʩʪʚʦʨʶʚʘʥʦʛʦ ʩʪʨʫʤʠʥʥʠʤ 

ʘʧʘʨʘʪʦʤ 3 ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʥʠʟʴʢʦʥʘʧʽʨʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ 

ʚʽʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘʬʪʦʚʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 1 ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɺ ʩʝʧʘʨʘʪʦʨʽ 5 ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷ ʨʽʜʢʦʾ ʬʘʟʠ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚʽʜʮʝʥʪʨʦʚʠʡ ʥʘʩʦʩ 7 (ʨʠʩʫʥʦʢ 1 ʙ), 

ʚʩʤʦʢʪʫʚʘʣʴʥʘ ʣʽʥʽʷ ʷʢʦʛʦ ʟôʻʜʥʘʥʘ ʟ ʥʘʬʪʦʚʠʤ ʨʝʟʝʨʚʫʘʨʦʤ 1, ʘ ʥʘʧʽʨʥʘ ï ʟ ʨʦʙʦʯʦʶ ʥʘʩʘʜʢʦʶ 
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ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 3. ɺʽʜʮʝʥʪʨʦʚʠʡ ʥʘʩʦʩ 7 ʧʦʜʘʻ ʨʦʙʦʯʫ ʨʽʜʠʥʫ ʥʘ ʨʦʙʦʯʫ ʥʘʩʘʜʢʫ ʩʪʨʫʤʠʥʥʦʛʦ 

ʘʧʘʨʘʪʘ 3, ʷʢʠʡ ʚʽʜʩʤʦʢʪʫʻ ʥʠʟʴʢʦʥʘʧʽʨʥʠʡ ʥʘʬʪʦʚʠʡ ʛʘʟ ʟ ʥʘʬʪʦʚʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 1.  

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʬʦʨʤʫʻʪʴʩʷ ʦʙʣʘʩʪʴ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʪʘ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʧʦʪʦʢʫ (ʨʠʩ. 2). 

  

ʈʠʩ. 2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʛʘʟʦʨʽʜʠʥʥʦʛʦ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʥʝʩʪʠʩʣʠʚʦʛʦ ʨʦʙʦʯʦʛʦ ʪʘ ʩʪʠʩʣʠʚʦʛʦ ʽʥʞʝʢʪʦʚʘʥʦʛʦ 

ʧʦʪʦʢʽʚ. ʇʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʧʨʦʬʽʣʽʚ ʰʚʠʜʢʦʩʪʝʡ ʨʦʙʦʯʦʛʦ ʪʘ 

ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʧʦʪʦʢʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷʤ ʪʠʩʢʫ ʚ ʜʠʬʫʟʦʨʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. 

ɻʨʘʥʠʯʥʽ ʨʝʞʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʦʩʦʙʣʠʚʠʭ 

ʪʦʯʦʢ ʡʦʛʦ ʥʘʧʽʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 3).  

 

ʈʠʩ. 3. ʅʘʧʽʨʥʘ (1) ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ (2) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 

ʊʦʯʢʘ çɻè ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʥʠʯʥʠʡ ʪʠʩʢ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ h=hmax ʪʘ ʥʫʣʴʦʚʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ i=0. ɻʨʘʥʠʯʥʠʡ ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʟʥʘʯʘʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʛʣʠʙʠʥʫ ʡʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʾ 

ʚʠʪʨʘʪʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʜʽʘʤʝʪʨʘ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ. ʆʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʦʯʢʘ çʆè, ʢʦʣʠ ʝʞʝʢʮʽʡʥʘ ʩʠʩʪʝʤʘ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʂʂɼ. ɼʘʥʦʤʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʽʜʧʦʚʽʜʘʻ 

ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ iʦʧʪ. ʈʦʙʦʪʘ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʛʘʟʦʚʠʜʦʙʫʪʢʫ. 

ʊʦʯʢʘ çKè ʚʽʜʧʦʚʽʜʘʻ ʨʦʙʦʪʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚ ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʨʝʞʠʤʽ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʨʫʰʫʻʪʴʩʷ ʩʫʮʽʣʴʥʽʩʪʴ ʧʦʪʦʢʽʚ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ, ʟʥʠʞʫʻʪʴʩʷ ʥʘʧʽʨ ʪʘ 

ʚʝʣʠʯʠʥʘ ʂʂɼ. ʂʘʚʽʪʘʮʽʡʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʫ ʚʠʪʨʘʪʫ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ, ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʛʣʠʙʠʥʫ ʨʦʟʤʽʱʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʪʘ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ. ʈʝʞʠʤ ʥʫʣʴʦʚʦʛʦ ʥʘʧʦʨʫ (ʪʦʯʢʘ çʅè) 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʫʣʴʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ h=0 ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ i=imax. ʈʝʞʠʤ ʥʫʣʴʦʚʦʛʦ ʥʘʧʦʨʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʜʜʦʣʦʪʥʠʭ 

ʝʞʝʢʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘʛʥʽʪʘʣʴʥʦ-ʚʩʤʦʢʪʫʚʘʣʴʥʦʛʦ ʪʠʧʫ ʪʘ ʝʞʝʢʮʽʡʥʠʭ ʫʣʦʚʣʶʚʘʯʽʚ ʰʘʨʦʰʦʢ. 

ɺʠʟʥʘʯʠʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʦʙʣʠʚʠʭ ʪʦʯʦʢ ʥʘ ʥʘʧʽʨʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ʅʘʧʽʨʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʜʣʷ ʚʠʧʘʜʢʫ ʥʝʩʪʠʩʣʠʚʦʛʦ ʨʦʙʦʯʦʛʦ ʪʘ ʩʪʠʩʣʠʚʦʛʦ 

ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ [14]: 
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ʜʝ 1j, 2j , 3j ï ʢʦʝʬʽʮʽʻʥʪʠ ʰʚʠʜʢʦʩʪʝʡ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʨʽʟʘʭ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ; Kp ï 

ʦʩʥʦʚʥʧʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʥʘʧʽʨ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʽʜʧʦʚʽʜʘʻ ʥʫʣʴʦʚʦʤʫ ʟʥʘʯʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʽʥʞʝʢʮʽʾ. ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ i=0 ʚ ʨʽʚʥʷʥʥʷ (1) ʦʪʨʠʤʘʻʤʦ: 

( )2
2

3
1

max 2

2
2

p p

h
K K

jj
j

è ø-
é ù= -
é ù
é ùê ú 

(

(2) 

ʈʝʞʠʤ ʥʫʣʴʦʚʦʛʦ ʥʘʧʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ, ʷʢʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʩʪʘʥʦʚʢʠ ʚ ʨʽʚʥʷʥʥʷ (1) ʚʝʣʠʯʠʥʠ ʥʘʧʦʨʫ h=0.  

( )
( )

22
21

2 3

1
2 2 0

p p

i

K K

j
j j
è ø+
é ù- - =
é ù
ê ú  

ʇʽʩʣʷ ʨʦʟʚôʷʟʢʫ ʦʩʪʘʥʥʴʦʛʦ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʦʪʨʠʤʘʻʤʦ: 

2
max 2

3

2
1

2

pK
ʽ

j

j
= -

-
 

(

(3) 

ɻʨʘʥʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 
( )max ph f K=

, 
( )max pi f K=

 ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 4. 

 

ʈʠʩ. 4. ɻʨʘʥʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ (1 ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʽʥʞʝʢʮʽʾ; 

2 ï ʛʨʘʥʠʯʥʠʡ ʥʘʧʽʨ) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʦʨʫ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʂɼ ʩʪʨʫʤʠʥʥʦʛʦ ʥʘʩʦʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

1

hi

h
h=

-  

(

(4) 

ʆʩʪʘʥʥʻ ʨʽʚʥʷʥʥʷ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʥʘʧʽʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
()h f ʽ=

 ʚ ʝʥʝʨʛʝʪʠʯʥʫ

()f ʽh=
. ʆʩʪʘʥʥʷ ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ (ʢʨʠʚʘ 2 ʥʘ ʨʠʩ. 3). ʌʦʨʤʫʣʘ (4) 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʂɼ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʷ 3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʂɼ ʪʘ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 

pK
 

2,0 3,0 4,0 5,0 6,0 

maxh  0,213 0,233 0,229 0,218 0,21 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʂʂɼ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʝʣʠʯʠʥʽ ʡʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
3,0pK º

. 

ʈʦʙʦʯʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤ 

ʪʠʩʢʽʚ ʪʘ ʚʠʪʨʘʪ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʨʽʟʘʭ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʜʥʦʩʥʠʡ ʥʘʧʽʨ ʩʪʨʫʤʠʥʥʦʛʦ 

ʘʧʘʨʘʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʟ ʽ

ʨ ʽ

ʈ ʈ
h
ʈ ʈ

-
=

-
, 

(

(5) 

ʜʝʟʈ, ʈ̔, ʨʈ  
ï ʟʥʘʯʝʥʥʷ ʪʠʩʢʽʚ ʟʤʽʰʘʥʦʛʦ, ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʪʘ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʽʚ. 

ʊʠʩʢ ʟʤʽʰʘʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʪʠʩʢʫ ʥʘ ʚʭʦʜʽ ʚ ʥʘʬʪʦʚʠʡ ʩʝʧʘʨʘʪʦʨ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ʊʠʩʢ ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʤʦ ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ 

ʜʠʭʘʣʴʥʠʭ ʢʣʘʧʘʥʽʚ ʥʘʬʪʦʚʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. ɼʠʭʘʣʴʥʽ ʢʣʘʧʘʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ 

ʘʙʦ ʚʘʢʫʫʤ ʚ ʛʘʟʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʨʝʟʝʨʚʫʘʨʘ 20Ĭ9,81 ʇʘ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʭʦʜʫ ʥʘʬʪʦʚʠʭ ʛʘʟʽʚ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʡʤʘʻʤʦ ʪʠʩʢ ʽʥʞʝʢʪʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ Pi=98,1 ʇʘ. 

ʊʠʩʢ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ ʚʨʘʭʦʚʫʶʯʠ ʩʭʝʤʫ ʚʢʣʶʯʝʥʥʷ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʨ ʨʥ ʟʈ ʈ ʈ=D +
, 

(

(6) 

ʜʝ ʨʥʈD
 
ï ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ ʚ ʨʦʙʦʯʽʡ ʥʘʩʘʜʮʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʦʤʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ ʚ ʨʦʙʦʯʽʡ ʥʘʩʘʜʮʽ ʟʘʧʠʰʝʤʦ 
2

2 22

p
ʨʥ

ʨʥ p

Q
ʈ

f

r

m
D =

, 

(

(7) 

ʜʝ r ï ʛʫʩʪʠʥʘ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ; pQ
 
ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ; pʥm  

ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ 

ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ; pf
 
ï ʧʣʦʱʘ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (5)-(7) ʚʽʜʥʦʩʥʦʛʦ ʥʘʧʦʨʫ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ:  

1 ï pK =2,0; pK =3,0; pK =4,0 

ʊʦʯʢʠ ɸ1, ɸ2, ɸ3 ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠʩʴ ʟʤʽʥʦʶ ʦʩʥʦʚʥʦʛʦ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʚʽʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʟʘʧʠʩʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ɹʝʨʥʫʣʣʽ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ɻʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ (1 ï ʨʦʙʦʯʘ ʥʘʩʘʜʢʘ; 2 ï ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʜʠʬʫʟʦʨʦʤ) 

ʇʝʨʝʨʽʟ 1 ï 1 ʟʘʧʠʩʘʥʠʡ ʜʣʷ ʚʭʦʜʫ ʚ ʨʦʙʦʯʫ ʥʘʩʘʜʢʫ, ʘ ʧʝʨʝʨʽʟ 2 ï 2 ï ʜʣʷ ʚʠʭʦʜʫ ʟ ʨʦʙʦʯʦʾ 

ʥʘʩʘʜʢʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ʄʽʥʽʤʘʣʴʥʠʡ ʪʠʩʢ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʨʽʟʫ 2 ï 2. ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ɹʝʨʥʫʣʣʽ ʜʣʷ ʧʝʨʝʨʽʟʽʚ 1 ï 1 ʪʘ 2 ï 2. 
2 2

1 1 2 2
1 2 1 2

2 2

P V P V
Z Z h

g g g gr r
-+ + = + + +

, 

(

(8) 

ʜʝ 1Z , 2Z  ï ʚʽʜʤʽʪʢʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʝʨʝʨʽʟʽʚ 1 ï 1 ʪʘ 2 ï 2; 1ʈ, 2ʈï ʟʥʘʯʝʥʥʷ ʪʠʩʢʽʚ ʚ 

ʧʝʨʝʨʽʟʘʭ 1 ï 1 ʪʘ 2 ï 2; 1V , 2V  ï ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʚ ʧʝʨʝʨʽʟʘʭ 1 ï 1 ʪʘ 2 ï 2; 1 2h-  ï ʚʪʨʘʪʠ 

ʥʘʧʦʨʫ ʥʘ ʜʽʣʷʥʮʽ ʧʦʪʦʢʫ ʤʽʞ ʧʝʨʝʨʽʟʘʤʠ 1 ï 1 ʪʘ 2 ï 2. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʨʽʚʥʷʥʥʷ (8).  

1Z = 2Z ï ʧʝʨʝʨʽʟʠ 1 ï 1 ʪʘ 2 ï 2 ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ; 1 2 ʨʥh ʈ gr- =D , ʜʝ ʨʥʈD  ï 

ʚʪʨʘʪʠ ʪʠʩʢʫ ʚ ʨʦʙʦʯʽʡ ʥʘʩʘʜʮʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʧʠʩʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚ 

ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

( )2 2
2 1 1 2

2
ʨʥʈ ʈ V V P

r
= + - -D

 

(

(9) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ 1ʈ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʚ ʨʽʚʥʷʥʥʷ (9), ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʨʽʚʥʷʥʥʷ ɹʝʨʥʫʣʣʽ ʟʘʧʠʩʘʥʝ ʜʣʷ ʧʝʨʝʨʽʟʽʚ 1 ï 1 ʪʘ 3 ï 3. 
22

3 31 1
1 3 1 3

2 2

P VP V
Z Z h

g g g gr r
-+ + = + + +

, 

(

(10) 

ʜʝ 3Z  ï ʚʽʜʤʽʪʢʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʝʨʝʨʽʟʫ 3 ï 3; 3ʈ, 3V ï ʟʥʘʯʝʥʥʷ ʪʠʩʢʽʚ ʪʘ ʰʚʠʜʢʦʩʪʝʡ ʚ 

ʧʝʨʝʨʽʟʽ 3 ï 3; 1 3h-  ï ʚʪʨʘʪʠ ʥʘʧʦʨʫ ʥʘ ʜʽʣʷʥʮʽ ʧʦʪʦʢʫ ʤʽʞ ʧʝʨʝʨʽʟʘʤʠ 1 ï 1 ʪʘ 3 ï 3. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʩʢʣʘʜʦʚʽ ʨʽʚʥʷʥʥʷ (10). 

1Z = 3Z  ï ʧʝʨʝʨʽʟʠ 1 ï 1 ʪʘ 3 ï 3 ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ. ɺʪʨʘʪʠ ʥʘʧʦʨʫ ʤʽʞ ʧʝʨʝʨʽʟʘʤʠ 

1 ï 1 ʪʘ 3 ï 3 ʩʪʘʥʦʚʣʷʪʴ ( )1 3 1 3 ʨʥ ʥh ʈ g ʈ ʈ gr r- -=D = D +D , ʜʝ ʥʈD  ï ʚʪʨʘʪʠ ʪʠʩʢʫ ʚ ʥʘʧʽʨʥʽʡ 

ʣʽʥʽʾ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ. ʊʦʜʽ ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ 1ʈ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʨʽʚʥʷʥʥʷ 

( )2 2
1 3 3 1 1 3

2
ʈ ʈ V V P

r
-= + - +D

 

(

(11) 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 2ʈʰʣʷʭʦʤ ʧʽʜʩʪʘʥʦʚʢʠ ʦʩʪʘʥʥʴʦʛʦ ʨʽʚʥʷʥʥʷ ʫ 

ʬʦʨʤʫʣʫ (9) 
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2 3 3 2

2
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r
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(12) 

ʇʝʨʝʪʚʦʨʠʤʦ ʨʽʚʥʷʥʥʷ (12) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʯʝʚʠʜʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
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(13) 

ʜʝ ʥd ï ʜʽʘʤʝʪʨ ʥʘʧʽʨʥʦʾ ʣʽʥʽʾ. 

ɺʥʘʩʣʽʜʦʢ ʤʘʣʦʾ ʜʦʚʞʠʥʠ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ ʚ ʥʘʧʽʨʥʽʡ ʣʽʥʽʾ ʻ ʥʝʟʥʘʯʥʠʤʠ ʽ ʤʠ ʤʦʞʝʤʦ 

ʧʨʠʡʥʷʪʠ 0ʥʈD º. ʊʦʜʽ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 2ʈʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 
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ɿʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ 2ʈʜʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ ʨʽʜʠʥʠ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 

ʢʘʚʽʪʘʮʽʾ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ (ʨʠʩ. 7). 

 

ʈʠʩ. 7. ɿʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ ʚʽʜ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʷʤʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʬʽʢʘ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ ʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ 

ʨʽʜʠʥʠ. ʇʝʨʝʪʠʥ ʜʘʥʦʾ ʧʨʷʤʦʾ ʟ ʟʘʣʝʞʥʽʩʪʶ ( )2 pʈ f Q= (ʪʦʯʢʘ K) ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʨʦʙʦʯʦʾ ʚʠʪʨʘʪʠ maxpQ , ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʙʦʪʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚ 

ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʨʝʞʠʤʽ. ɼʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʫʤʦʚ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʾ ʚʠʪʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʨʠʩ. 7 ʩʪʘʥʦʚʠʪʴ maxpQ =4,12 ʣ/ʩ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʧʽʨʥʦ-ʚʠʪʨʘʪʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʘʟʦʨʽʜʠʥʥʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʥʠʯʥʠʤ ʨʝʞʠʤʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʣʝʪʶʯʠʭ ʬʨʘʢʮʽʡ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʛʘʟʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘʬʪʦʚʠʭ ʨʝʟʝʨʚʫʘʨʽʚ:  

ï ʟʤʽʥʘ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2 ʜʦ 6 

ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʦʨʫ ʥʘ 57 % ʪʘ ʟʨʦʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʞʝʢʮʽʾ ʥʘ 62,1 %; 

ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʂʂɼ ʝʞʝʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ, 

ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 3; 

ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʪʦʢʽʚ ʚ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʤʠʥʥʦʛʦ 

ʘʧʘʨʘʪʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ ʨʦʙʦʯʦʾ 

ʥʘʩʘʜʢʠ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʽʟ ʟʥʘʯʝʥʥʷʤ ʪʠʩʢʫ ʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. 

ɿʘʚʜʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʥʽʡ ʧʝʨʝʚʽʨʮʽ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʣʝʪʶʯʠʭ ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ. 
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STUDY OF HYDRAULIC C HARACTERISTICS OF JE T DEVICE   

FOR PREVENTING EMISSIONS OF LOW-PRESSURE PETROLEUM GAS 
 
The oil reservoir operation is characterized by periodic emissions of low-pressure gas accumulating 

in its gas space. In the process of analyzing the characteristics of compressors used in petroleum gas 
utilization systems, the technical and economic advantages of using jet devices to improve the 
environmental safety of oil reservoirs have been established. Based on the analysis of pressure, energy 
and cavitation characteristics, the regularities were established for changing the limiting mode parameters 
of jet device of the low-pressure petroleum gas utilization system in the gas space of oil reservoirs of the 
hydrocarbon collection and treatment system. The limit pressure mode corresponds to the zero value of 
the injection coefficient and is determined by the maximum pressure value created by the jet device. An 
inverse nonlinear dependence of the maximum relative pressure on the main geometric parameter of the 
jet device is established. An increase in the main geometric parameter of the jet device causes an increase 
in the maximum injection coefficient by 62.1%. The optimal operation mode of the jet device takes place 
when it is operated with maximum values of the efficiency factor. The jet device design, the value of the 
main geometric parameter of which equals 3, ensures its operation in the optimal mode. The cavitation 
operation mode of the jet device is characterized by a decrease in pressure at the outlet of the working 
nozzle of the jet device to the pressure value of saturated vapors of the operation environment. The 
dependence of the minimum pressure in the flow part of the jet device on the flow rate value of the 
working flow has an inverse non-linear character. The equality between saturated vapors pressure and 
current liquid pressure determines the maximum permissible flow rate of the working flow during 
operation in the cavitation mode. 

Key words: gas emissions, utilization system, oil reservoir, gas-liquid ejector, operating modes, 
limiting parameters. 
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ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʽʚ ʧʨʠ ʘʚʘʨʽʷʭ ʥʘ ʦʙôʻʢʪʘʭ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 
ʉʠʩʪʝʤʘ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʜʦʚʞʠʥʦʶ, ʟʥʘʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ, ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʨʽʟʥʠʤ ʚʽʢʦʤ ʽ 
ʩʪʘʥʦʤ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ. ʉʪʘʨʽʥʥʷ ʛʘʟʦʧʨʦʚʦʜʽʚ, ʚʝʣʠʢʝ ʯʠʩʣʦ ʘʚʘʨʽʡ, ʚʽʜʤʦʚ ʪʘ 
ʫʰʢʦʜʞʝʥʴ ʥʘ ʣʽʥʽʡʥʽʡ ʯʘʩʪʠʥʽ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ 
ʩʠʩʪʝʤʠ ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ. 

ʋ ʮʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ 
ʘʚʘʨʽʡ, ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʛʣʠʙʠʥʽ ʧʨʦʢʣʘʜʘʥʥʷ ʛʘʟʦʧʨʦʚʦʜʫ 1,5ʤ ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʢʽʜʣʠʚʦʾ 
ʨʝʯʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʘ ʥʫʣʶ. ʂʨʽʤ ʪʦʛʦ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ 
ʦʮʽʥʠʪʠ ʚʝʣʠʯʠʥʫ ʟʦʥʠ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʦʥʠ, ʚ 
ʷʢʽʡ ʧʨʦʢʣʘʜʝʥʦ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ . 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʦʩʷʪʴ ʪʝʩʪʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 
ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʰʚʠʜʢʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʟʘʭʦʜʽʚ ʧʦ ʚʽʜʢʣʶʯʝʥʥʶ 
ʘʚʘʨʽʡʥʦʾ ʜʽʣʷʥʢʠ; ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʫʥʪʽʚ; ʨʦʙʦʯʠʡ ʪʠʩʢ ʚ ʪʨʫʙʦʧʨʦʚʽʜʥʽʡ ʩʠʩʪʝʤʽ. 

ʊʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ 
ʧʨʦʜʫʢʪʽʚ ʘʚʘʨʽʡʥʦʛʦ ʚʠʪʦʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʡʥʠʭ ʚʠʪʦʢʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʽʚ, ʰʚʠʜʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʘʟʦʧʨʦʚʦʜʠ, ʟʘʙʨʫʜʥʝʥʥʷ, ʜʦʚʢʽʣʣʷ, ˇʨʫʥʪʠ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. 
 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʠ ʘʚʘʨʽʷʭ ʥʘ ʦʙôʻʢʪʘʭ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʝʤʘʪʠʮʽ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ [1-4, 6-9], ʚ ʷʢʠʭ ʥʘʫʢʦʚʮʽ ʚʢʘʟʘʥʫ ʧʨʦʙʣʝʤʫ 

ʚʠʨʽʰʫʶʪʴ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʷʚʠʱʘ ʟʘʙʨʫʜʥʝʥʥʷ ʯʝʨʝʟ ʨʦʟʙʠʪʪʷ ʡʦʛʦ ʥʘ ʧʝʚʥʽ ʝʪʘʧʠ: ʟʤʽʥʘ ʨʽʚʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. 

ɿʘʛʘʣʴʥʫ ʩʭʝʤʫ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʟʘʜʘʯʽ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [7], ʧʨʦʪʝ ʮʝ ʚʠʤʘʛʘʻ ʜʝʪʘʣʽʟʘʮʽʾ 

ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʩʠʩʪʝʤ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʝʣʠʢʠʭ ʤʽʩʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʽʜʢʨʠʪʽ ʜʞʝʨʝʣʘ (ʨʽʢʠ, ʦʟʝʨʘ, ʚʦʜʦʩʭʦʚʠʱʘ), ʘ ʪʘʢʦʞ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʧʣʘʩʪʽʚ. ʊʦʤʫ ʯʘʩʪʢʦʚʦ 

ʧʨʦʙʣʝʤʘ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʟʘʙʨʫʜʥʝʥʦʾ ʚʦʜʠ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ 

ʩʚʝʨʜʣʦʚʠʥ, ʚ ʷʢʽ ʟʘʢʘʯʫʶʪʴ ʯʠʩʪʫ ʚʦʜʫ, ʚʢʘʟʘʥʝ ʟʘʢʘʯʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʧʨʠʤʫʩʦʚʠʡ ʨʫʭ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ, ʟʘʙʨʫʜʥʝʥʠʭ ʚʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʫ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ 

ʟʘʙʨʫʜʥʝʥʴ ʚʟʜʦʚʞ ʧʣʘʩʪʘ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʨʝʘʣʽʟʫʻ ʚʢʘʟʘʥʫ ʩʭʝʤʫ, ʤʽʩʪʠʪʴ ʨʽʚʥʷʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʪʘ ʨʽʚʥʷʥʥʷ ʧʦʰʠʨʝʥʥʷ ʜʽʣʷʥʦʢ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴʩʷ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʚʦʜʠ ʪʘ 

ʜʦʤʽʰʦʢ, ʜʘʥʠʤʠ ʧʨʦ ʛʝʦʤʝʪʨʽʶ ʦʙʣʘʩʪʽ, ʢʨʘʡʦʚʠʤʠ ʪʘ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ, ʪʦʱʦ). 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ. ʄʦʜʝʣʴ ʧʦʰʠʨʝʥʥʷ ʜʦʤʽʰʦʢ ʦʜʝʨʞʫʻʪʴʩʷ ʽʟ ʟʘʢʦʥʫ 

ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ ʜʦʤʽʰʦʢ ʚ ʝʣʝʤʝʥʪʽ ˇʨʫʥʪʫ, ʮʷ ʤʦʜʝʣʴ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʽ ʚ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʘʨʽʘʥʪʽ ʤʘʻ ʚʠʛʣʷʜ [3]: 

ὅὌ Ὤ ὅὌ Ὤό ὅὌ Ὤὺ ὗὼȟώȟὸ,  (1) 

ʜʝ ὅὼȟώȟὸ ï ʰʫʢʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʤʽʰʦʢ; Ὤὼȟώȟὸ ï ʨʽʚʝʥʴ ʛʨʫʥʪʦʚʠʭ ʚʦʜ; Ὄὼȟώȟὸ ï 

ʧʦʚʝʨʭʥʷ, ʯʝʨʝʟ ʷʢʫ ʥʝ ʧʨʦʥʠʢʘʶʪʴ ˇʨʫʥʪʦʚʽ ʚʦʜʠ; όȟὺ ï ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
ʟʘ ʟʘʢʦʥʦʤ ɼʘʨʩʽ [3]: 

ό ,      (2) 

ὺ
Ὧ

‘
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ʚʨʘʭʦʚʫʶʯʠ (2) ʨʽʚʥʷʥʥʷ (1) ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʝ ʫ ʚʠʛʣʷʜʽ: 

ὅὌ Ὤ ”Ὣ ὅὌ Ὤ Ὣ” ὅὌ Ὤ ὗὼȟώȟὸ, (3) 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʫ ʌʽʢʘ [3]: 

ύ ὈὫὶὥὨ ὅ,      (4) 

ʜʝ ʚ (4) ύ ï ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ, Ὀ π ï ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʜʠʩʧʝʨʩʽʾ; ʨʽʚʥʷʥʥʷ (3) ʤʦʞʝ 
ʙʫʪʠ ʟʘʧʠʩʘʥʠʤ ʫ ʚʠʛʣʷʜʽ [7] : 

ὅὌ Ὤ ὈὌ Ὤ ὈὌ Ὤ ὗὼȟώȟὸ.  (6) 

ɻʨʘʥʠʯʥʽ ʪʘ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʟʘʜʘʯʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʜʘʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ ʚ ʧʣʘʩʪʘʭ ʪʘ ʧʦʯʘʪʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦ ʛʨʘʥʠʮʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʙʣʘʩʪʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ  ̒ ʚʝʣʠʢʠʡ 

ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʛʘʟʫ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʫ .  

ʆʜʥʠʤ ʟ ʧʨʠʨʦʜʥʽʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʭʦʜʫ ʜʦ ʜʠʩʢʨʝʪʥʦʾ ʤʦʜʝʣʽ ï ʘʧʨʦʢʩʠʤʘʮʽʷ ʨʽʟʥʠʮʝʚʠʤʠ 

ʩʭʝʤʘʤʠ ʜʚʦʭ ʨʽʚʥʷʥʴ ï ʨʽʚʥʷʥʥʷ ɹʫʩʽʥʝʩʢʘ, ʷʢʝ ʥʝ ʤʽʩʪʠʪʴ ʉ ʽ ʜʣʷ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ:  

ȟ
‘ὼȟώ Ὄ Ὤ ‘ὼȟώ Ὄ Ὤ •ὼȟώȟὸ,  (7) 

ʜʝ •ὼȟώ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʪʦʯʮʽ (x,y) ʚ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ; m(x,y) ï ʤʘʩʘ 

ʝʣʝʤʝʥʪʫ ˇʨʫʥʪʫ; ‘ὼȟώ ï ʚôʷʟʢʽʩʪʴ, ʽ ʨʽʚʥʷʥʥʷ (6).  

ʆʩʢʽʣʴʢʠ (7) ʥʝ ʤʽʩʪʠʪʴ ʚʝʣʠʯʠʥʠ ʉ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʫʤʦʚʥʦ ʩʪʽʡʢʠʭ ʥʝʷʚʥʠʭ 

ʩʭʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʢʨʦʢʦʤ ʧʦ ʯʘʩʫ ʪʘ ʧʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ ʻ ʥʘʩʪʫʧʥʦʶ: 

ʩʧʦʯʘʪʢʫ ʟ ʨʽʟʥʠʮʝʚʦʛʦ ʘʥʘʣʦʛʘ ʨʽʚʥʷʥʥʷ (7) ʟʥʘʭʦʜʷʪʴʩʷ ʥʝʚʽʜʦʤʽ ʚʝʣʠʯʠʥʠ Ὤ Ὤὼȟώȟὸ, ʜʝ 

ὼȟώ  ï ʪʦʯʢʠ ʨʽʟʥʠʮʝʚʦʾ ʩʽʪʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʢʘʟʘʥʽ ʚʝʣʠʯʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʮʝʚʠʭ 

ʨʽʚʥʷʥʥʷʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ὅ, ʟʚʽʜʢʠ ʦʩʪʘʥʥʽ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ. ʇʨʠ ʨʦʟʚʷʟʘʥʥʽ ʜʠʩʢʨʝʪʥʠʭ ʘʥʘʣʦʛʽʚ 

ʨʽʚʥʷʥʴ (7) ʪʘ (6) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʦʜ ʟʤʽʥʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʧʦʩʣʽʜʦʚʥʦʤʫ ʨʦʟʚôʷʟʘʥʥʽ ʟʘ ʤʝʪʦʜʦʤ ʧʨʦʛʦʥʢʠ ʥʘʙʦʨʫ ʦʜʥʦʚʠʤʽʨʥʠʭ ʟʘʜʘʯ, ʘ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ (7) 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚʠ π ï ʤʝʪʦʜ ʚʝʨʭʥʴʦʾ ʨʝʣʘʢʩʘʮʽʾ ʜʣʷ ʝʣʽʧʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ.  

ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʪʘ ʯʠʩʝʣʴʥʠʡ ʘʣʛʦʨʠʪʤ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʥʘʯʝʥʴ Ὤὼȟώȟὸ ʨʽʚʥʷʥʥʷ (7) 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʠʤ ʥʘ ʦʩʥʦʚʽ ʥʘʩʪʫʧʥʠʭ ʜʦʧʫʱʝʥʴ [3]: 

1) ʊʝʯʽʷ ʨʽʜʠʥʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʬʦʨʤʽ ʽ ʻ ʩʠʤʝʪʨʠʯʥʦʶ ʚʽʜʥʦʩʥʦ ʚʝʨʪʠʢʘʣʴʥʦʾ 
ʦʩʽ, ʬʘʢʪʠʯʥʦ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʝʯʽʷ ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʦʙʣʘʩʪʽ. 

2) ɼʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ‘ ʪʘ ʛʫʩʪʠʥʘ ” ʚʚʘʞʘʶʪʴʩʷ ʩʪʘʣʠʤʠ. 

3) ʊʝʤʧʝʨʘʪʫʨʘ ʪʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʚʚʘʞʘʶʪʴʩʷ ʩʪʘʣʠʤʠ. 

4) ʊʠʩʢ ʚ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʪʘ ʨʽʚʥʷʥʥʷ 

Ὄ Ὤὼȟώȟὸ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠ ʮʴʦʤʫ 

(7) ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʤʦʜʝʣʣʶ ɼʘʨʩʽ: 

ừ
Ử
Ừ

Ử
ứ π

ό

ὺ

,       (8) 

ʢʦʣʠ ʫʤʦʚʘ ὺḻὺ ʥʝ ʚʠʢʦʥʫʻʪʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʩʴʷ ʟʘʢʦʥ ʌʦʨʭʛʝʡʤʝʨʘ [4]: 

 

ừ
Ử
Ừ

Ử
ứ π

ό ‍ π

”Ὣ ὺ ‍
Ѝ

π

,    (9) 

ʜʝ ‍ ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ‍ ρ ; k ï 

ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘ ʨʦʟʤʽʨʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʨʦʥʠʢʥʦʩʪʽ ; V - ʭʘʨʘʢʪʝʨʥʘ ʰʚʠʜʢʽʩʪʴ 

ʬʽʣʴʪʨʘʮʽʾ. ʉʠʩʪʝʤʘ (8) ʘʙʦ (9) ʜʦʧʦʚʥʶʶʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʜʫ: 
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”ȿ Ὢὼȟώ,      (10) 

ʜʝ f(x,y) ï ʥʝʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʦʙʣʘʩʪʽ G ï ʷʢʱʦ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʧʦ ʛʨʘʥʠʮʽ ʻ 

ʥʝʧʝʨʝʨʚʥʠʤ, ʘʙʦ ʞ ʢʫʩʢʦʚʦ-ʥʝʧʝʨʝʨʚʥʦʶ ï ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʛʨʘʥʠʮʷ G ʤʘʻ ʯʘʩʪʠʥʠ, 

ʥʝʧʨʦʥʠʢʥʽ ʜʣʷ ʨʽʜʠʥʠ.  

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʟ ʢʫʩʢʦʚʦ-ʥʝʧʝʨʝʨʚʥʦʶ ʬʫʥʢʮʽʻʶ f(x,y) ʚ (10) ʜʦʟʚʦʣʷʻ ʚʠʚʯʠʪʠ ʨʦʟʤʽʨ ʟʦʥʠ 

ʚʧʣʠʚʫ ʥʘʷʚʥʦʩʪʽ ʚʠʪʦʢʽʚ ʟ ʦʙʣʘʩʪʽ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʝʯʽʾ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʚʠʚʯʠʪʠ ʧʦʚʝʜʽʥʢʫ ʪʝʯʽʾ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʘ ʷʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʪʽʢ ʨʽʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʟʘʜʘʯʽ (8) ʪʘ (9) ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟʚʦʜʷʪʴʩʷ ʜʦ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ ʜʣʷ ʪʠʩʢʫ ʨʽʜʠʥʠ: 

 π,      (11) 

ʟ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʠʧʫ (10).  

 

ὖȿ ὖ ”Ὣώ 

ὖȿ ὖ ”ὫὌ 

ὖȿ ὖ 

ὖȿ
ὖ ”Ὣώ ȟώᶱώȟώ
ὖ ”Ὣώ ȟώɴ ώȟώ

 

ʜʝ ” ï ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ ʚ ὋȠ ”- ʛʫʩʪʠʥʘ 

ʩʝʨʝʜʦʚʠʱʘ ʟʟʦʚʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʦʙʣʘʩʪʽ.  

ɿʘʜʘʯʘ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʚʝʨʭʥʴʦʾ ʨʝʣʘʢʩʘʮʽʾ, ʚ ʨʦʙʦʪʽ [8] ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʨʝʣʘʢʩʘʮʽʾ ʪʘ ʟʙʽʞʥʽʩʪʶ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʽʚʥʷʥʥʷ (6) ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ʟʤʽʥʥʠʭ ʥʘʧʨʷʤʢʽʚ [7] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʥʘʡʜʝʥʠʭ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ h(x,y,t): 

Ὤὼȟώȟὸ
ȟȟ

 ,    (12) 

ʇʨʠ ʮʴʦʤʫ ʨʽʚʥʷʥʥʷ (6) ʧʨʠ ʡʦʛʦ ʯʠʩʝʣʴʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʟ ʪʨʠʜʽʘʛʦʥʘʣʴʥʦʶ ʤʘʪʨʠʮʝʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʜʣʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʪʘ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʾ ʱʽʣʴʥʦʩʪʽ ʜʞʝʨʝʣ ʜʦʤʽʰʦʢ ὗὼȟώȟὸȢ 
ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʯʠʩʝʣʴʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʪʠʩʢʫ ʪʘ 

ʨʽʚʥʷ ʨʽʜʠʥʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʥʘʷʚʥʦʩʪʽ ʜʽʣʷʥʦʢ, ʚ ʷʢʠʭ ʨʽʜʠʥʘ 

ʧʨʦʥʠʢʘʻ ʟʘ ʾʾ ʤʝʞʽ , ʘ ʚʠʪʦʢ ʨʽʜʠʥʠ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʝʯʽʾ.  

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚʠʪʦʢʫ ʨʽʜʠʥʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʙʣʘʩʪʽ ʪʠʤ ʚʠʱʘ, ʯʠʤ 

ʛʣʠʙʰʝ ʟʥʘʭʦʜʠʪʴʩʷ ʟʦʥʘ ʚʠʪʦʢʫ, ʢʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʦʜʘʥʽ ʥʘ ʨʠʩ.1, ʟʘʩʚʽʜʯʫʶʪʴ, 

ʱʦ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʦʩʪʽ ʻ ʯʫʪʪʻʚʦʶ ʣʠʰ ʚ ʥʝʚʝʣʠʢʦʤʫ ʦʢʦʣʽ ʙʽʣʷ 

ʟʦʥʠ ʚʠʪʦʢʫ. 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʦʢ ʧʨʠ ʧʝʚʥʦʤʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ὗὼȟώȟὸ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʱʽʣʴʥʽʩʪʴ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ ʧʨʠ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ ʨʦʟʧʦʜʽʣʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʜʠʬʫʟʽʾ. 

ʅʘ ʨʠʩ. 3 ʧʦʜʘʥʦ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʧʦ ʛʣʠʙʠʥʽ, ʷʢʱʦ ʛʣʠʙʠʥʘ ʟʦʥʠ, ʥʘ ʷʢʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʢʣʘʜʘʻ 1,5 ʢʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʘʢʽʡ ʛʣʠʙʠʥʽ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʰʢʽʜʣʠʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʘ ʥʫʣʶ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚʝʣʠʯʠʥʫ 

ʟʦʥʠ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʦ ʰʠʨʠʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʦʥʠ. 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʦʩʷʪʴ ʪʝʩʪʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

- ʰʚʠʜʢʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʟʘʭʦʜʽʚ ʧʦ ʚʽʜʢʣʶʯʝʥʥʶ ʘʚʘʨʽʡʥʦʾ ʜʽʣʷʥʢʠ; 

- ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʫʥʪʽʚ; 

- ʨʦʙʦʯʠʡ ʪʠʩʢ ʚ ʪʨʫʙʦʧʨʦʚʽʜʥʽʡ ʩʠʩʪʝʤʽ. 
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ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʦʩʪʽ ʟʘ ʥʘʷʚʥʽʩʪʶ ʪʨʴʦʭ ʚʠʪʦʢʽʚ 

 

ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʤʦʜʝʣʴʥʽʡ ʦʙʣʘʩʪʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʠʪʦʢʽʚ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

 

ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ 
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ʇʨʠ ʮʴʦʤʫ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʤʘʪʠ ʪʘʢʫ ʢʘʨʪʠʥʫ (ʨʠʩ. 5, 6): 

- ʚʝʨʭʥʷ ʧʦʚʝʨʭʥʷ ʪʨʫʙʠ Ŭ=90Á. 

ɺʠʢʠʜ ʤʘʻ ʤʽʩʮʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʽ ʪʨʫʙʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʧʘʜʦʤ ʪʠʩʢʫ ὴ ὴ Ὧὼ, k - 

ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ k ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʰʚʠʜʢʦ ʚʽʜʧʦʚʽʜʥʽ ʩʣʫʞʙʠ ʟʫʧʠʥʷʪʴ 

ʪʨʘʥʩʧʦʨʪ ʚʫʛʣʝʚʦʜʥʽʚ ʘʚʘʨʽʡʥʦʶ ʜʽʣʷʥʢʦʶ ʛʘʟʦʧʨʦʚʦʜʫ. 

  

ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʪʨʫʙʠ ʈʠʩ. 5. ɺʠʙʽʨ ʢʦʦʨʜʠʥʘʪ ʚ ʧʝʨʝʨʽʟʽ 

ʇʨʠ ʫʤʦʚʽ ʢ<1 ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʘ ʤʦʜʝʣʴ ʜʠʬʫʟʽʾ (8): 

0ÒŬ<90 

da pgypp ++= r
 

ʜʝ pa ï ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ; ɟgy ï ʪʠʩʢ ʛʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ ʟʘʣʷʛʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ; pd ï ʪʠʩʢ ʧʨʠ 

ʚʪʨʘʪʽ ʩʫʮʽʣʴʥʦʩʪʽ ʪʨʫʙʦʧʨʦʚʦʜʦʤ. ɺʝʣʠʯʠʥʘ ʚʠʪʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ pd ʪʘ ʢʦʤʧʣʝʢʩʫ pa+ɟgy, ʚʦʥʘ 

ʦʙʫʤʦʚʣʶʻ ʚʝʣʠʯʠʥʫ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢʽ ʞ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʨʘʚʝʜʣʠʚʽ  ̔ʜʣʷ 0Á <Ŭ<-90Á. ʇʨʠ 

Ŭ=-90Á ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʛʣʠʙʠʥʫ, ʥʘ ʷʢʫ ʧʨʦʥʠʢʘʻ ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ ʽʟ ʟʘʣʝʞʥʦʩʪʽ 

dp
= gyr , 

ʟʚʽʜʢʠ ʚʠʟʥʘʯʘʻʤʦ ʫʤʦʚʫ, ʱʦ ʨʦʙʦʯʠʡ ʪʠʩʢ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʩʢʘʜʘʻ 1 ʄʇʘ. ɻʫʩʪʠʥʘ ʧʦʨʦʜʠ 8000 

ʢʛ/ʤ ʢʫʙ, ʪʦ ʛʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʨʫʣʥʶʶʯʭ ʨʝʯʦʚʠʥ ʚ ʛʨʫʥʪ ʩʷʛʘʻ 12,5 ʤʝʪʨʽʚ . 

 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʻ : 

- ʧʦʙʫʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ 
ʨʽʚʥʷʥʥʷ ɹʫʩʽʥʝʩʢʘ ʪʘ ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʛʨʘʥʠʯʥʠʭ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ;  

- ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʯʠʩʝʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʟʤʽʥʥʠʭ ʥʘʧʨʷʤʢʽʚ 
ʜʣʷ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʪʘ ʤʝʪʦʜʫ ʚʝʨʭʥʴʦʾ ʨʝʣʘʢʩʘʮʽʾ ʜʣʷ ʝʣʽʧʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ; 

- ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ; 

- ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʤʦʜʝʣʴʥʠʭ ʟʦʥ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

-  ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʘʚʘʨʽʡʥʦʛʦ ʚʠʪʦʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʡʥʠʭ 

ʚʠʪʦʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʽʚ, ʰʚʠʜʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʚʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ; 

- ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʟʦʥʠ ʧʦʰʠʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ, ʚ ʛʨʫʥʪ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 
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COMPLEX MATHEMATICAL  PROCESS OF HARMFUL SUBSTANCES SPREAD  

DURING MAIN GAS PIPE LINES ACCIDENTS  

 
The article presents the analysis results of scientific and technical literature and other sources 

information on soil pollution during accidents at pipeline transportation facilities. 
The gas supply system of Ukraine is a complex energy system characterized by long length, 

significant power, complex structure, different age and state of the main gas pipelines. The aging of gas 
pipelines, a large number of accidents, failures and damage to the linear part complicate the maintenance 
process of the gas transportation system and increase material costs. 

In these conditions, the improvement of environmental safety to prevent accidents, the 
uninterrupted supply of natural gas, reduction of losses and negative impact on the environment are 
relevant issues. It has been established that with a gas pipeline laying depth of 1.5 m the concentration of 
harmful substance on the top of the ground is almost zero. In addition, the mathematical model makes it 
possible to estimate the impact area of the harmful substances source on the entire studied territory with 
one or several pipelines. 

The performed calculations are of a test nature. To study the real emergency situations, it is 
necessary to have information about the following factors: the speed of measures on the fault section 
disconnection; physical and mechanical parameters of soils; working pressure in the pipeline system. 

The proposed mathematical model will make it possible to analyze the spread of emergency leaks 
products depending on the location of emergency leaks of natural gas, properties of soils, speed of 
response and spread of an emergency situation. 

Key words: gas pipelines, pollution, environment, soils, environmental safety. 
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3
 

1
ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ  

ʽʥʩʪʠʪʫʪ ʇɸʊ Ăʋʢʨʥʘʬʪʘò,  
2
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ,  
3
ʇɸʊ Ăʋʢʨʥʘʬʪʘò  

 

ɿʅɽʐʂʆɼɾɽʅʅʗ ʊɸ ʋʊʀʃɯɿɸʎɯʗ ʅɸʌʊʆʐʃɸʄɯɺ,  

ʑʆ ʋʊɺʆʈʀʃʀʉʗ ɺ ʇʈʆʎɽʉɸʍ ɺʀɼʆɹʋɺɸʅʅʗ ʊɸ ʇɯɼɻʆʊʆɺʂʀ ʅɸʌʊʀ 

 
ɺ ʩʪʘʪʪʽ ʧʨʦʚʝʜʝʥʦ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʤʝʪʦʜʽʚ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʥʘʬʪʠ, ʘʚʘʨʽʡʥʠʭ 
ʨʦʟʣʠʚʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʦʱʦ. ʊʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʮʷʭ ʾʭ ʚʠʜʘʣʝʥʥʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 
ʜʦ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʛʨʫʥʪʠ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʪʘ 
ʪʝʥʜʝʥʮʽʾ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʰʣʘʤʽʚ, ʘ ʩʘʤʝ: ʬʽʟʠʯʥʠʭ (ʨʦʟʜʽʣʝʥʥʷ ʚ ʧʦʣʽ 
ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ), ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ (ʤʝʭʥʽʯʥʝ ʨʦʜʽʣʝʥʥʷ ʪʘ ʨʝʘʛʝʥʪʥʝ ʦʙʨʦʙʣʝʥʥʥʷ ʚʽʜʭʦʜʽʚ), 
ʪʝʨʤʽʯʥʠʭ ( ʩʧʘʣʶʚʘʥʥʷ, ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʽʨʦʣʽʟ), ʙʽʦʪʝʨʤʽʯʥʠʭ (ʨʦʟʢʣʘʜʘʥʥʷ ʥʘʬʪʦʰʣʘʤʫ 
ʧʽʜ ʚʧʣʠʚʦʤ ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ). ɺʠʨʽʰʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ 
ʥʘʧʨʷʤʢʠ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʥʘʬʪʦʰʣʘʤʽʚ ʻ ʾʭʥʽʡ ʩʢʣʘʜ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 
ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ ʻ ʧʝʨʝʨʦʙʢʘ ʪʘʢ ʟʚʘʥʠʭ çʣʝʛʢʠʭè ʥʘʬʪʦʰʣʘʤʽʚ, ʱʦ ʧʣʘʚʘʶʪʴ ʥʘ 
ʧʦʚʝʨʭʥʽ ʚʦʜʠ. ɺʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ 
(ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ ʚ ʤʽʩʮʷʭ ʾʭ ʟʙʝʨʽʛʘʥʥʷ). ʆʮʽʥʝʥʦ 
ʧʦʪʝʥʮʽʡʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʠʧʘʜʢʫ ʾʭ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ. 
ʇʨʦʚʝʜʝʥʦ ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ 
(ʛʫʩʪʠʥʘ, ʚʤʽʩʪ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʚʦʜʠ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ 
ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʘʬʪʦʰʣʘʤʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 
ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʙʨʘʪʠ ʤʝʪʦʜ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʥʝʰʢʦʜʞʫʚʘʪʠ 
ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʟ ʦʪʨʠʤʘʥʥʷʤ ʪʦʚʘʨʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʥʘʬʪʘ, ʧʽʨʦʣʽʟʥʘ ʥʘʬʪʘ, ʥʘʧʽʚʢʦʢʩ) ʪʘ 
ʥʝʪʦʢʩʠʯʥʦʾ ʛʨʫʥʪʦʩʫʤʽʰʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʯʦʚʠʥ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʥʝʰʢʦʜʞʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʷ, ʥʘʬʪʦʰʣʘʤ, ʚʠʜʦʙʫʚʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʘ ʥʘʬʪʠ 
 
ɺʩʪʫʧ. ʇʨʦʮʝʩʠ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʥʘʬʪʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘ ʙʽʣʴʰʦʩʪʽ ʥʘʬʪʦʛʘʟʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʽʜʩʫʪʥʷ ʝʬʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ. ʊʠʤ ʙʽʣʴʰʝ ʪʘʢʘ 

ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʽ ʚ ʤʠʥʫʣʦʤʫ, ʱʦ ʩʧʨʠʷʣʦ ʥʘʢʦʧʠʯʝʥʥʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʦʚʤʽʩʥʠʭ 

ʚʽʜʭʦʜʽʚ ʫ ʰʣʘʤʦʩʭʦʚʠʱʘʭ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʰʣʘʤʦʩʭʦʚʠʱ, ʷʢʽ ʟʙʫʜʦʚʘʥʽ ʚ ʤʠʥʫʣʦʤʫ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʪʘʢʦʛʦ ʨʦʜʫ ʦʙôʻʢʪʽʚ. ɺ 

ʰʣʘʤʦʥʘʢʦʧʠʯʫʚʘʯʘʭ ʥʘʬʪʦʰʣʘʤʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ. ɺʩʝ ʮʝ 

ʩʪʚʦʨʶʻ ʟʥʘʯʥʫ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʛʨʫʥʪʽʚ, ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʠʤʠ ʫ ʨʦʙʦʪʽ [1]. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ . ʋ ʨʦʙʦʪʽ [2] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʦʰʣʘʤʽʚ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 5 ʤʘʩ. % ʚʽʜʭʦʜʽʚ ʛʘʟʦʧʝʨʝʨʦʙʢʠ ʫ 
ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʧʨʠ ʚʠʧʘʣʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʘʣʫ 
ʢʣʽʥʢʝʨʫ ʥʘ 200 

0
ʉ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʯʘʩ 

ʪʫʞʘʚʽʥʥʷ ʙʝʪʦʥʫ. 

ʋ ʨʦʙʦʪʽ [3] ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʧʦʩʦʙʽʚ ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɿʦʢʨʝʤʘ ʘʚʪʦʨʘʤʠ ʚʠʜʽʣʝʥʦ ʭʽʤʽʯʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʽ ʪʝʨʤʽʯʥʠʡ ʩʧʦʩʦʙʠ ʟʥʝʰʢʦʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚ ʭʽʤʽʯʥʠʡ ʩʧʦʩʽʙ ʟʥʝʰʢʦʜʞʝʥʥʷ. ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʟʥʘʯʥʫ 

ʧʝʨʩʧʝʢʪʠʚʫ ʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  
ɺʯʝʥʠʤʠ [4] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʚʠʜʽʣʝʥʦ ʝʢʩʪʨʘʢʮʽʶ ʨʦʟʯʠʥʥʠʢʦʤ, ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʦʙʨʦʙʢʫ, ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʩʧʘʣʶʚʘʥʥʷ, ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʧʽʨʦʣʽʟ, ʤʽʢʨʦʭʚʠʣʴʚʝ 

ʦʙʨʦʙʣʝʥʥʷ, ʝʣʝʢʪʨʦʢʽʥʝʪʠʢʫ, ʧʽʥʥʫ ʬʣʦʪʘʮʽʶ, ʩʪʘʙʽʣʽʟʘʮʽʶ/ʟʘʪʚʝʨʜʽʥʥʷ, ʦʢʠʩʥʝʥʥʷ, 

ʙʽʦʦʙʨʦʙʢʫ/ʢʦʤʧʦʩʪʫʚʘʥʥʷ. ɸʚʪʦʨʘʤʠ ʦʧʠʩʘʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ 
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ʥʘʬʪʦʰʣʘʤʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʯʝʥʽ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʋ ʨʦʙʦʪʽ [5] ʦʧʠʩʘʥʦ ʩʧʦʩʽʙ ʨʝʛʝʥʝʨʘʮʽʾ ʪʚʝʨʜʠʭ ʽ ʥʘʧʽʚʪʚʝʨʜʠʭ ʥʘʬʪʦʰʣʘʤʽʚ ʰʣʷʭʦʤ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʝʢʩʪʨʘʢʮʽʻʶ ʟ ʜʦʧʦʤʦʛʦʶ ʛʘʩʫ. ɸʚʪʦʨʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʪʘʢʠʡ ʤʝʪʦʜ ʻ 

ʧʨʦʩʪʽʰʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ, ʘ ʪʘʢʦʞ ʜʝʰʝʚʰʠʤ ʟʘ ʽʥʰʽ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. 

ʋ ʨʦʙʦʪʽ [6] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʧʦʨʦʰʦʢ, ʷʢʠʡ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. ɼʣʷ ʪʦʥʢʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʩʪʨʫʤʠʥʥʦʛʦ ʧʦʤʝʣʫ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ 

ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʘʙʦʨʦʥʽ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʥʘʬʪʦʰʣʘʤʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʱʦʜʦ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʠʣʠʩʷ ʟʘ ʧʦʧʝʨʝʜʥʽʡ 

ʧʝʨʽʦʜ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʽʜʙʦʨʫ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʩʴʦʛʦʜʥʽ ʻ 

ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ. 

ɺʩʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʘʥʽ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ (ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʦʚʤʽʩʥʦʾ ʩʫʙʩʪʘʥʮʽʾ). ʏʝʨʝʟ ʪʝ, ʱʦ ʥʘʬʪʦʚʽ 

ʰʣʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʽʡʢʽʩʪʶ, ʚʠʩʦʢʦʶ ʛʫʩʪʠʥʦʶ, ʤʽʥʣʠʚʽʩʪʶ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ 

ʧʣʠʥʦʤ ʯʘʩʫ, ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʠʭ ʰʣʘʤʽʚ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʨʽʰʝʥʘ. ʊʘʢʠʤ 
ʯʠʥʦʤ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʙʝʟʚʽʜʭʦʜʥʦʛʦ ʮʠʢʣʫ ʧʝʨʝʨʦʙʢʠ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, 

ʪʦʙʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ. 

ɸʢʪʫʘʣʴʥʦʩʪʽ ʮʽʡ ʧʨʦʙʣʝʤʽ ʜʦʜʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʫ 

ʚʠʧʘʜʢʫ ʾʭ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘ ʛʨʫʥʪʠ. ɿʦʢʨʝʤʘ, ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʚʦʜʦʡʤʘʭ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 0,05 ʤʛ/ʜʤ
3
, 

ʫ ʚʦʜʦʡʤʘʭ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï 0,3 ʤʛ/ʜʤ
3
, ʧʠʪʥʦʾ ʚʦʜʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï 0,1 ʤʛ/ʜʤ
3
, ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʜʞʝʨʝʣ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʤʽʩʪ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. ɻʨʘʥʠʯʥʠʡ ʚʤʽʩʪ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʛʨʫʥʪʽ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 

1000 ʤʛ/ʢʛ. ɺʩʝ ʮʝ ʚʢʘʟʫʻ, ʱʦ ʥʘʜʭʦʜʞʝʥʥʷ ʥʘʚʽʪʴ ʟʦʚʩʽʤ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟʜʘʪʥʝ 

ʟʘʙʨʫʜʥʶʚʘʪʠ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ. ʑʦʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʦ ʟʙʝʨʽʛʘʥʥʷ 

ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʚʽʜʢʨʠʪʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʪʘ ʻʤʥʦʩʪʷʭ ʦʙʫʤʦʚʣʶʻ ʧʦʩʪʽʡʥʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʧʘʨʽʚ ʣʝʪʢʠʭ ʚʫʛʣʝʜʦʜʥʽʚ ʜʦ ʘʪʤʦʩʬʝʨʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʜʠ ʚ ʥʘʬʪʦʰʣʘʤʘʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ 

ɼʽʥʘ-ʉʪʘʨʢʘ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʥʘʬʪʦʰʣʘʤ ʥʘʛʨʽʚʘʣʠ ʫ ʢʦʣʙʽ ʟ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʥʝ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ. ʈʦʟʯʠʥʥʠʢ ʧʝʨʝʛʘʥʷʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʚʦʜʦʶ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʨʘʟʢʫ. ʂʦʥʜʝʥʩʦʚʘʥʠʡ ʨʦʟʯʠʥʥʠʢ ʽ ʚʦʜʘ ʧʦʩʪʽʡʥʦ ʨʦʟʜʽʣʷʣʠʩʷ ʚ ʧʘʩʪʮʽ (ʥʘʩʘʜʢʘ 

ɼʽʥʘ-ʉʪʘʨʢʘ), ʧʨʠʯʦʤʫ ʚʦʜʘ ʟʘʣʠʰʘʣʘʩʷ ʚ ʛʨʘʜʫʡʦʚʘʥʦʤʫ ʚʽʜʩʽʢʫ ʧʘʩʪʢʠ, ʘ ʨʦʟʯʠʥʥʠʢ ʧʦʚʝʨʪʘʚʩʷ ʚ 

ʜʠʩʪʠʣʷʮʽʡʥʫ ʧʦʩʫʜʠʥʫ. 

ɺʤʽʩʪ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʬʽʣʴʪʨʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʥʘʬʪʦʰʣʘʤʫ ʟ 
ʧʦʧʝʨʝʜʥʽʤ ʨʦʟʯʠʥʝʥʥʷʤ ʡʦʛʦ ʚ ʙʝʥʟʠʥʽ ʘʙʦ ʪʦʣʫʦʣʽ ʪʘ ʧʨʦʤʠʚʘʥʥʷʤ ʦʩʘʜʫ ʥʘ ʬʽʣʴʪʨʽ 

ʨʦʟʯʠʥʥʠʢʦʤ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʩʫʰʫʚʘʥʥʷʤ ʽ ʟʚʘʞʫʚʘʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʜ ʚʧʣʠʚʦʤ ʘʪʤʦʩʬʝʨʥʠʭ ʯʠʥʥʠʢʽʚ, ʚ ʧʨʦʮʝʩʽ 

ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʦʰʣʘʤʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭʥʻ ñʩʪʘʨʽʥʥʷò ï ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ 

(ʚʦʜʠ ʪʘ ʥʘʬʪʠ) ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʘʜʩʦʨʙʮʽʾ ʪʚʝʨʜʠʭ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʝʤʫʣʴʩʽʡ ʥʘ 

ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ. ʏʘʩʪʢʘ ʣʝʛʢʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʬʨʘʢʮʽʡ ʟʤʝʥʰʫʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʮʝʩʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʯʘʩʪʢʘ ʘʩʬʘʣʴʪʝʥʦ-ʩʤʦʣʦʧʘʨʘʬʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ, ʥʘʬʪʦʰʣʘʤʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʪʽʡʢʫ ʩʣʘʙʦʧʣʠʥʥʫ ʩʫʤʽʰ 

ʚʘʞʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʬʪʠ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʚʦʜʠ. ʊʘʢʽ ʩʫʤʽʰʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʜʽʣʝʥʥʶ 

ʪʝʨʤʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʚʽʞʦʚʠʜʦʙʫʪʠʭ ʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ [7] ʚʩʽ ʰʣʘʤʠ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ: 

- ʪʽ, ʱʦ ʧʣʘʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ; 

- ʜʦʥʥʽ; 

- ʥʝʤʘʩʣʷʥʽ (ʚʤʽʩʪ ʥʘʬʪʠ < 2%.). 

ɺʩʽ ʽʥʰʽ ʰʣʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʝʩʪʘʙʽʣʴʥʽ, ʷʢʽ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʤʠʤʦʚʦʣʽ ʧʝʨʝʡʜʫʪʴ ʚ ʦʜʠʥ 

ʟ ʚʠʱʝʥʘʟʚʘʥʠʭ. 

ɺʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʥʘʧʨʷʤʢʠ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ 

ʥʘʬʪʦʰʣʘʤʽʚ ʻ ʾʭʥʽʡ ʩʢʣʘʜ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ ʻ 

ʧʝʨʝʨʦʙʢʘ ʪʘʢ ʟʚʘʥʠʭ çʣʝʛʢʠʭè ʥʘʬʪʦʰʣʘʤʽʚ, ʱʦ ʧʣʘʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ.  
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ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʚ 

ʥʘʬʪʦʰʣʘʤʘʭ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚʤʽʩʪ ʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʚʫʛʣʝʚʦʜʥʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ ʟʘʣʠʰʦʢ ʧʽʩʣʷ ʚʽʜʥʽʤʘʥʥʷ ʙʘʣʘʩʪʫ (ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʚʦʜʠ). ʅʘʤʠ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʦʰʣʘʤʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʦʙᾷʻʢʪʘʭ 

ʟʘʭʽʜʥʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʝʛʽʦʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘʬʪʦʰʣʘʤʽʚ 

ʅʘʟʚʘ ʦʙôʻʢʪʘ 
ɻʫʩʪʠʥʘ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 20 Üʉ, 
ʛ/ʩʤ

3 
(ʤʽʥ-ʤʘʢʩ) 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 
ʚʦʜʠ,  

% (ʤʽʥ-ʤʘʢʩ) 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 
ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, 

% (ʤʽʥ-ʤʘʢʩ) 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 1  0,932 - 0,956 30,3 - 41,0 0,63 - 10,4 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 2  0,946 - 0,994 20,27 - 30,04 5,17 - 15,54 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 3  0,958 - 0,962 19,37 - 30,85 8,11 - 11,3 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 4 0,910 - 1,067 16,05 - 31,79 0,36 - 21,92 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 5  0,986 - 1,009 39,27 - 41,77 9,52 - 11,08 

ʉʪʘʚʦʢ-ʥʘʛʨʦʤʘʜʞʫʚʘʯ ˉ 6  0,982 - 1,001 33,3 - 41,7 8,36 - 10,99 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʛʫʩʪʠʥʘ ʥʘʬʪʦʰʣʘʤʫ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,932 ʛ/ʩʤ
3
 

ʜʦ 1,001 ʛ/ʩʤ3
. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʜʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜʭʦʜʘʭ ʢʦʣʠʚʘʣʘʩʴ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 

19,37 % ʜʦ 41,77 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ. ɺʤʽʩʪ ʤʽʥʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʪʘʥʦʚʠʚ 0,36 % ʜʦ 21,92 %. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 

ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʥʘʬʪʦʚʤʽʩʥʽ ʚʽʜʭʦʜʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʨʠ 

ʮʴʦʤʫ ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʟ ʚʽʜʭʦʜʽʚ ʮʽʥʥʽ ʩʠʨʦʚʠʥʥʽ ʨʝʩʫʨʩʠ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʟʘʪʨʘʪʘʭ. ʊʝʭʥʦʣʦʛʽʾ ʟ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʨʦʟʜʽʣʠʪʠ 

ʥʘ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ:  

 1) ʪʝʨʤʽʯʥʠʡ ï ʮʝ ʩʧʘʣʶʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʘʤʙʘʨʘʭ, ʧʝʯʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʛʘʟʠʬʽʢʘʮʽʷ, ʧʽʨʦʣʽʟ 

[8];  

2) ʤʝʭʘʥʽʯʥʠʡ ï ʮʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʽ ʬʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʥʘʬʪʦʰʣʘʤʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʢʘʥʪʝʨʽʚ; 

3) ʭʽʤʽʯʥʠʡ ï ʮʝ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʥʠʢʽʚ, ʟʘʪʚʝʨʜʽʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

4) ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ï ʮʝ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ 

ʧʽʜʽʙʨʘʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ;  

5) ʙʽʦʣʦʛʽʯʥʠʡ ï ʮʝ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʨʦʟʢʣʘʜʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚ ʛʨʫʥʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʤʽʩʮʷʭ ʟʙʝʨʽʛʘʥʥʷ, ʙʽʦʪʝʨʤʽʯʥʝ ʨʦʟʢʣʘʜʘʥʥʷ; 

6) ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʪʦʜʠ ï ʧʦʻʜʥʘʥʥʷ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʝʪʦʜʽʚ. 

ʅʘ ʨʠʩʫʥʢʫ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʰʣʘʤʽʚ ʟ ʚʠʣʫʯʝʥʥʷʤ 

ʨʝʩʫʨʩʥʦʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʚʫʛʣʝʚʦʜʥʽʚ). 

ȲɅəɗɓɝɐɅɑɍ

ɺʤʽʩʪ 

ʤʝʭʜʦʤʽʰʦʢ 

ʤʝʥʰʝ 20 %

ɺʤʽʩʪ 

ʤʝʭʜʦʤʽʰʦʢ 

ʙʽʣʴʰʝ 20 %

ȴɕɓɉɘɏɗ ɇɘɈɐɊɇɓɉɒɊɇɍɎ 

(ɗɓɇɅɕ)

ɺʤʽʩʪ 

ʚʫʛʣʝʚʦʜʥʽʚ 

ʙʽʣʴʰʝ 10 %

ɺʤʽʩʪ 

ʚʫʛʣʝʚʦʜʥʽʚ 

ʤʝʥʰʝ 10 %

ȴ˵ɕɓɐ˵ɌɒɅ ɓɐɍɇɅ (ɗɓɇɅɕ)

ˣ͔ͦͭͪͣ͜͜;͔ͤ ͪͦ͊͒͊ͤͤ͘͟͡Ύ

ȲɅɔ˵ɇɏɓɏɖ 

(ɑ˵ɒɊɕɅɐɡɒɍɎ 

ɌɅɐɍɝɓɏ)

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʽʨʦʣʽʟ͙̅ͦ͘͜͟-ͻͣ͜͜;ͤ͊ ͔ͫͨ͊ͪ͊ͼ͜Ύ

ʂʝʢ (ʪʚʝʨʜʠʡ 

ʟʘʣʠʰʦʢ)

ȬɒɊɝɏɓɉɋɊɒɍɎ Ɉɕɘɒɗ

 

ʈʠʩ. ʉʭʝʤʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʰʣʘʤʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ 
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 ʅʘʬʪʦʰʣʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʤʝʭʜʦʤʽʰʦʢ (ʙʽʣʴʰʝ ʯʠ ʤʝʥʰʝ 20 % ʟʘ ʤʘʩʦʶ) 

ʫʪʠʣʽʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɿʦʢʨʝʤʘ ʥʘʬʪʦʰʣʘʤ ʽʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʯʘʩʪʠʥʠ ʙʽʣʴʰʝ 

20 % ʧʽʜʜʘʻʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ ʚʠʣʫʯʝʥʥʶ ʚʫʛʣʝʚʦʜʥʽʚ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ (ʜʝʝʤʫʣʴʛʘʪʦʨʠ, ʬʣʦʢʫʣʷʥʪʠ). ɿʘʣʠʰʢʦʚʘ ʯʘʩʪʠʥʘ - 

ʪʚʝʨʜʠʡ ʢʝʢ, ʷʢʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʟ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʭʦʜʠʪʴ ʦʙʨʦʙʢʫ ʟʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʥʘʬʪʦʰʣʘʤʫ, ʱʦ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʥʽ ʫ 

ʢʽʣʴʢʦʩʪʽ ʤʝʥʰʝ 20 %.  

ʅʘʬʪʦʰʣʘʤ ʽʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥʽʚ ʤʝʥʰʝ 20 % ʤʦʞʝ ʫʪʠʣʽʟʫʚʘʪʠʩʴ ʜʚʦʤʘ ʰʣʷʭʘʤʠ. ʇʨʠ 

ʚʤʽʩʪʽ ʚʫʛʣʝʚʦʜʥʽʚ ʙʽʣʴʰʝ 10 % ʚʽʜʭʦʜʠ ʜʦʮʽʣʴʥʦ ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʰʣʷʭʦʤ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʽʨʦʣʽʟʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʣʝʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʨʦʣʽʟʥʘ ʦʣʠʚʘ ʪʘ ʥʘʧʽʚʢʦʢʩ (ʤʽʥʝʨʘʣʴʥʠʡ 

ʟʘʣʠʰʦʢ. ʇʽʨʦʣʽʟʥʘ ʦʣʠʚʘ ʻ ʪʦʚʘʨʥʠʤ ʧʨʦʜʫʢʪʦʤ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʧʘʣʠʚʘ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʷʢ ʧʘʣʠʚʦ (ʘʥʘʣʦʛ ʤʘʟʫʪʫ). ʅʘʧʽʚʢʦʢʩ ʻ ʥʝʪʦʢʩʠʯʥʠʤ, 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʘ, ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʬʪʦʰʣʘʤ ʽʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥʽʚ ʤʝʥʰʝ 10 % ʟʥʝʰʢʦʜʞʫʻʪʴʩʷ ʰʣʷʭʦʤ ʙʽʦʪʝʨʤʽʯʥʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ-ʙʽʦʜʝʩʪʨʫʢʪʦʨʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʟʜʘʪʥʽ ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʚʫʛʣʝʚʦʜʥʽ. ʇʨʠ ʮʴʦʤʫ ʥʘʬʪʦʰʣʘʤʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʜʝ ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ ʦʙʨʦʙʣʝʥʥʷ ï ʜʦʜʘʚʘʥʥʷ ʙʽʦʜʝʩʪʨʫʢʪʦʨʘ, 

ʩʧʝʮʢʦʤʧʦʥʝʥʪʽʚ (ʪʦʨʬ, ʩʦʣʦʤʘ), ʧʦʣʠʚ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʪʦʱʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘ 

ʤʘʡʜʘʥʯʠʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʛʨʫʥʪʦʩʫʤʽʰ, ʷʢʘ ʥʝ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʥʽʚ ʘʙʦ ʤʽʩʪʠʪʴ ʾʭ ʫ ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʷʢʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʜʦʧʫʩʪʠʤʦʛʦ 
ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʛʨʫʥʪʽ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ 

ˉ 1595 ʚʽʜ 14 ʣʠʧʥʷ 2020 ʨʦʢʫ ɻɼʂ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʛʨʫʥʪʽ ʩʪʘʥʦʚʠʪʴ 1000 ʤʛ/ʢʛ.  

ɺʠʩʥʦʚʢʠ: ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ ʟʫʤʦʚʠʣʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʠʭ ʾʭ ʦʙʩʷʛʽʚ ʥʘ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʚʢʽʣʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘ ʩʭʝʤʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʰʣʘʤʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʟ ʦʪʨʠʤʘʥʥʷʤ ʪʦʚʘʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʥʝʪʦʢʩʠʯʥʦʾ 

ʛʨʫʥʪʦʩʫʤʽʰʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʯʦʚʠʥ. 
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NEUTRALIZATION AND D ISPOSAL OF OIL SLUDG ES  

FORMED DURING OIL EX TRACTION AND TREATME NT 

 
The article provides a literature review of the disposal methods of oil-containing waste formed as a 

result of technological processes of oil extraction and treatment, emergency spills of hydrocarbons, etc. 
The long-term storage of waste in places of its extraction can result in petroleum products entering the 
soil and underground water. The main directions and trends in modern methods of oil sludge disposal 
have been established, namely: physical (separation in the centrifugal force field), physico-chemical 
(mechanical separation and reagent treatment of waste), thermal (incineration, low-temperature 
pyrolysis), biothermal (decomposition of oil sludge under the influence of special microorganisms). The 
decisive factors that will determine the direction of neutralization and disposal of oil sludge are their 
composition and physical and chemical properties. The most economically beneficial is the processing of 
so-called ñlightò oil sludge floating on the surface of water. The main problems during processing of oil-
containing waste have been identified (heterogeneity of the qualitative and quantitative composition of 
waste in the places of its storage). The potential negative impact of hydrocarbons in case they get into the 
components of the environment has been estimated. Sampling and determination of physico-chemical 
properties of oil-containing waste (density, content of mechanical impurities, water) have been carried 
out. A basic technological scheme for neutralization of oil sludges has been proposed depending on their 
physical and chemical properties. The proposed technological scheme helps to rationally choose a 
disposal method and effectively neutralize hazardous waste with the production of commercial products 
(oil, pyrolysis oil, semi-coke) and a non-toxic soil mixture. The ways of further use of the obtained 
substances have been proposed. 

Keywords: neutralization, disposal, oil sludge, extraction, oil treatment. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɿʄɯʅ ʂʃɯʄɸʊʋ ɺ ʂɸʈʇɸʊʉʔʂʆʄʋ ʈɽɻɯʆʅɯ: ʅɸʉʃɯɼʂʀ ʊɸ 

ɺʀʂʃʀʂʀ ɼʃʗ ɻɯʈʉʔʂʆʃʀɾʅʀʍ ʂʋʈʆʈʊɯɺ 

 
ɿʤʽʥʘ ʢʣʽʤʘʪʫ ï ʮʝ ʛʣʦʙʘʣʴʥʝ ʷʚʠʱʝ, ʷʢʝ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ. ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ, ʻ ʦʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤ ʜʦ 
ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʣʽʩʠ, ʛʦʨʠ ʪʘ 
ʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʮʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʡʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʎʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʚʯʘʻ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ ʟʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ. ʆʩʦʙʣʠʚʘ 
ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʟʤʽʥʘʤ ʢʣʽʤʘʪʫ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʟ ʯʠʩʣʝʥʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ ʂʘʨʧʘʪʩʴʢʦʛʦ 
ʨʝʛʽʦʥʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʘʜʽʚ, ʟʦʢʨʝʤʘ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, 
ʱʦ ʚ ʨʝʛʽʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʟʘ ʤʘʡʞʝ 40 ʨʦʢʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʛʽʦʥʽ ʟʨʦʩʣʘ 
ʥʘ 2,4ÁC ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʟʘ ʤʘʡʞʝ 40 ʨʦʢʽʚ ʥʘ 117 ʤʤ. 
ɺʠʩʫʚʘʻʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʮʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʪʽʢ ʚʦʜʥʠʭ ʜʞʝʨʝʣ ʫ ʨʝʛʽʦʥʽ, 
ʦʩʢʽʣʴʢʠ ʚ ʨʘʡʦʥʘʭ ʟ ʥʠʟʴʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʟʥʠʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ. 

ɿʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ ʤʦʞʝ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʦʩʦʙʣʠʚʦ ʚ ʪʫʨʠʩʪʠʯʥʦʤʫ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨʽ, ʷʢʽ 
ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʟʤʽʥʠ ʫ ʚʦʜʥʦʤʫ ʧʦʪʦʮʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ 
ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ, ʷʢʽ ʚʞʝ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʤʽʥ ʫ 
ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ 
ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʙʽʨ ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, 
ʱʦ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʙʽʨ ʜʘʥʠʭ ʻ ʙʽʣʴʰ ʪʦʯʥʠʤ, ʜʦʩʪʦʚʽʨʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟʙʦʨʫ ʜʘʥʠʭ, ʥʽʞ 
ʪʨʘʜʠʮʽʡʥʽ ʥʘʟʝʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʟ ʥʘʡʙʣʠʞʯʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʦʧʘʜʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʨʝʥʜ, ʨʽʟʥʽ ʚʠʩʦʪʠ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ: ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ ʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʦʶ ʝʢʦʩʠʩʪʝʤʦʶ, ʷʢʘ 

ʧʽʜʪʨʠʤʫʻ ʥʠʟʢʫ ʪʫʨʠʩʪʠʯʥʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢ ʮʝʡ ʨʝʛʽʦʥ 

ʩʪʠʢʘʻʪʴʩʷ ʽʟ ʟʘʛʨʦʟʦʶ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʪʦʢʫ 

ʚʦʜʠ ʪʘ ʾʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʡʦʥʘʭ ʟ ʥʠʟʴʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

ʎʝ ʤʘʻ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʪʫʨʠʩʪʠʯʥʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʠʭ ʨʝʩʫʨʩʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʽʩʥʫʻ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʨʝʛʽʦʥʽ. ʊʦʤʫ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ, ʱʦʙ 

ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʪʨʠʚʘʶʯʦʾ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʧʦʚʥʠʪʠ ʮʶ ʢʨʠʪʠʯʥʫ ʧʨʦʛʘʣʠʥʫ ʚ ʟʥʘʥʥʷʭ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʚ ʛʽʨʩʴʢʠʭ 

ʨʝʛʽʦʥʘʭ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʆʛʣʷʜ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 



ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ ˉ 1 (27)-2023 

67 

ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʮʶ ʪʝʤʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʜʦʢʘʟʽʚ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʛʽʨʩʴʢʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʚ 

ʂʘʨʧʘʪʘʭ. 

ʆʜʥʠʤ ʟ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʝ ʚʠʜʽʣʷʻʪʴʩʷ, ʻ ʨʦʙʦʪʘ ʄʦʣʜʦʚʘʥ ɯ.ɸ. ʪʘ ʾʾ ʢʦʣʝʛ (2020), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ ʫ 

ʂʘʨʧʘʪʘʭ. ɺʦʥʠ ʚʠʷʚʠʣʠ, ʱʦ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʟʤʝʥʰʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥ ʫ ʯʘʩʽ ʪʘ ʚʝʣʠʯʠʥʽ ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ ʚ ʛʽʨʩʴʢʠʭ ʨʽʯʢʘʭ. ɺʦʥʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠ, ʱʦ 

ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʚʦʜʠ ʚ ʨʝʛʽʦʥʽ, ʱʦ ʤʘʻ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʑʝ ʦʜʥʠʤ ʧʦʤʽʪʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʻ ʨʦʙʦʪʘ ʆʚʩʝʧʷʥʘ ɸ. ʪʘ ʡʦʛʦ ʢʦʣʝʛ (2021), ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʫ ɺʽʨʤʝʥʩʴʢʦʤʫ ʥʘʛʽʨ'ʾ, ʱʦ ʤʘʻ ʙʘʛʘʪʦ 

ʩʧʽʣʴʥʦʛʦ ʟ ʂʘʨʧʘʪʘʤʠ. ɺʦʥʠ ʚʠʷʚʠʣʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʫ ʨʝʛʽʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥ ʫ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʚʦʜʠ. ɺʦʥʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠ, ʱʦ ʨʝʛʽʦʥ ʚʨʘʟʣʠʚʠʡ ʜʦ ʧʦʩʫʭ ʽ ʜʝʬʽʮʠʪʫ ʚʦʜʠ, ʱʦ ʤʘʻ ʥʘʩʣʽʜʢʠ 

ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ [6]. 

ʂʨʽʤ ʪʦʛʦ, ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʩʦʮʽʘʣʴʥʦʤʫ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʚʧʣʠʚʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʛʽʨʩʴʢʽ ʨʝʛʽʦʥʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʊʘʢʘʘʢʽ ʂ. [7] ʟ 

ʢʦʣʝʛʘʤʠ (2020) ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʪʫʨʠʩʪʠʯʥʫ ʛʘʣʫʟʴ ʚ ʷʧʦʥʩʴʢʠʭ ɸʣʴʧʘʭ. ɺʦʥʠ 

ʚʠʷʚʠʣʠ, ʱʦ ʟʤʽʥʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʥʝʧʘʜʫ ʛʽʨʩʴʢʦʣʠʞʥʦʛʦ 

ʪʫʨʠʟʤʫ, ʱʦ ʤʘʣʦ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʛʽʨʩʴʢʠʭ ʛʨʦʤʘʜ. 

ɿʘʛʘʣʦʤ, ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʪʨʘʪʝʛʽʡ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʚ ʛʽʨʩʴʢʠʭ 

ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʚ ʂʘʨʧʘʪʘʭ. ɺʦʥʠ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʷʢ ʬʽʟʠʯʥʽ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʧʠʪʘʥʥʷ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʨʝʛʽʦʥʽ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʟʙʽʨ ʽ ʘʥʘʣʽʟ ʢʣʶʯʦʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʤʘʡʞʝ 40 ʨʦʢʽʚ, ʪʘ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʜʝʙʽʪ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʜʞʝʨʝʣ. ʇʦʰʫʢ 

ʥʘʡʪʦʯʥʽʰʦʛʦ ʤʝʪʦʜʫ ʟʙʦʨʫ ʜʘʥʠʭ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʘʨʠʟʴʢʘ ʫʛʦʜʘ 2015 ʨʦʢʫ ʚʩʪʘʥʦʚʣʶʻ ʛʣʦʙʘʣʴʥʽ ʨʘʤʢʠ 

ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʨʽʚʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʟʥʘʯʥʦ ʥʠʞʯʝ 2ÁC, ʧʝʨʝʚʘʞʥʦ ʜʦ 1,5ÁC (ʛʨʘʜʫʩʽʚ 

ʎʝʣʴʩʽʷ), ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʨʽʚʥʝʤ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʤʝʪʠ ʢʨʘʾʥʠ ʧʨʘʛʥʫʪʴ ʷʢʥʘʡʰʚʠʜʰʝ ʩʢʦʨʦʪʠʪʠ ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʘ ʧʦʪʽʤ 

ʰʚʠʜʢʦ ʩʢʦʨʦʯʫʚʘʪʠ ʾʭ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʥʘʡʢʨʘʱʠʭ ʥʘʷʚʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʝʢʦʥʦʤʽʯʥʽʡ ʪʘ 

ʩʦʮʽʘʣʴʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ [8]. 

ʅʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʞʝ ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʪʘʥʝʥʥʷ 

ʣʴʦʜʦʚʠʢʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʣʷʨʥʠʭ ʢʨʠʞʘʥʠʭ ʰʘʧʦʢ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʨʷ, ʧʦʩʠʣʝʥʥʷ 

ʦʧʫʩʪʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱʘʭ, ʪʘʢʠʭ ʷʢ ʭʚʠʣʽ ʩʧʝʢʠ, ʧʦʩʫʭʠ, ʧʦʚʝʥʽ 

ʽ ʰʪʦʨʤʠ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʥʝ ʻ ʛʣʦʙʘʣʴʥʦ ʨʽʚʥʦʤʽʨʥʦʶ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʜʝʷʢʽ ʨʝʛʽʦʥʠ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 

ʽʥʰʽ. ʅʘ ʥʘʩʪʫʧʥʠʭ ʜʽʘʛʨʘʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʷʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʚʧʣʠʥʫʣʘ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʫʥʢʪʠ ʟʘ 

ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ, ʷʢ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ERA5, ʘʪʤʦʩʬʝʨʥʠʡ ʨʝʘʥʘʣʽʟ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʣʽʤʘʪʫ ʧ'ʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ECMWF, ʱʦ ʦʭʦʧʣʶʻ ʯʘʩʦʚʠʡ ʜʽʘʧʘʟʦʥ ʟ 1979 ʧʦ 2021 ʨʽʢ ʟ 

ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 30 ʢʤ [1]. 

ʄʽʢʨʦʢʣʽʤʘʪʠ ʪʘ ʤʽʩʮʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ. ʊʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʯʘʩʪʦ ʙʫʜʝ 

ʚʠʱʦʶ, ʥʽʞ ʧʦʢʘʟʘʥʦ ʥʘ ʝʢʨʘʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʪʘʭ, ʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ. 

ɼʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʽ ʾʭ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʝʨʚʽʩ Meteoblue. Meteoblue ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʦʛʦʜʫ. Meteoblue 

ʦʙʯʠʩʣʶʻ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʤʦʜʝʣʽ ʩʠʤʫʣʷʮʽʾ ʧʦʛʦʜʠ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. ɺʘʞʣʠʚʦ, ʱʦ 

ʞʦʜʥʘ ʤʦʜʝʣʴ ʧʦʛʦʜʠ (ʾʾ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ çʘʚʪʦʥʦʤʥʦʶè ʘʙʦ çʥʝʦʙʨʦʙʣʝʥʦʶè) ʥʝ ʻ 

ʽʜʝʘʣʴʥʦʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʦʾ ʩʠʪʫʘʮʽʾ, ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʦʨʠ ʨʦʢʫ ʯʠ ʥʘʚʽʪʴ ʯʘʩʫ ʜʦʙʠ 

ʦʜʠʥ ʧʨʦʛʥʦʟ ʤʦʞʝ ʙʫʪʠ ʪʦʯʥʽʰʠʤ ʟʘ ʽʥʰʠʡ [1]. 

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʤʘʩʰʪʘʙʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʙʫʣʦ ʟʽʙʨʘʥʦ 

ʢʣʽʤʘʪʠʯʥʽ ʜʘʥʽ ʫ 20 ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ, ʟʦʢʨʝʤʘ, ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʽ 

ʪʘ ʨʽʚʥʶ ʦʧʘʜʽʚ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ, ʱʦʙ ʚʠʷʚʠʪʠ ʙʫʜʴ-ʷʢʽ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ ʢʣʽʤʘʪʠʯʥʠʭ 
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ʧʦʢʘʟʥʠʢʘʭ. ʅʘ ʤʝʪʽ ʙʫʣʦ ʜʽʟʥʘʪʠʩʷ ʨʽʟʥʠʮʶ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʩʦʪʘʭ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʚʝʨʰʠʥʘʭ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ ʪʘ ʚ ʧʽʜʥʽʞʞʽ ʨʠʩ.1 [2]. 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟ ʪʦʯʢʘʤʠ ʘʥʘʣʽʟʫ  

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʨʝʛʽʦʥʽ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. ʎʝ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʘʻ 

ʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ 

ʪʫʨʠʩʪʠʯʥʫ ʩʬʝʨʫ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ ʤʽʩʮʝʚʦʾ ʝʢʦʥʦʤʽʢʠ [10]. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1, ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʪʨʝʥʜʫ, 

ʥʘʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʘʜʽʚ ʫ ʯʘʩʽ ʚ ʢʦʞʥʦʤʫ 

ʟ 20 ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 40 ʨʦʢʽʚ. 

ɸʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚʽʜ ʚʠʩʦʪʠ ʤʽʩʮʝʚʦʩʪʽ ʥʝ ʚʠʷʚʠʚ ʩʫʪʪʻʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ʆʪʞʝ, ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʛʣʷʥʝʤʦ ʪʝʨʠʪʦʨʽʶ ʥʘʡʙʽʣʴʰʦʛʦ ʛʽʨʩʴʢʦʣʠʞʥʦʛʦ ʢʫʨʦʨʪʫ 

ɹʫʢʦʚʝʣʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ɹʫʢʦʚʝʣʴ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ, ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʫʨʠʩʪʠʯʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʫ ʨʝʛʽʦʥʽ [11]. ɿʘʚʜʷʢʠ ʩʚʦʻʤʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʶ, ɹʫʢʦʚʝʣʴ ʙʫʚ ʦʙʨʘʥʠʡ ʷʢ 

ʤʽʩʮʝ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. ʊʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ ʽʥʰʠʭ ʧʦʧʫʣʷʨʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʤʽʩʮʴ ʚ ʨʝʛʽʦʥʽ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʜʽʙʥʘ 

ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ, ʜʝ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʜʘʥʠʭ [3]. 

ɼʘʥʽ, ʟʽʙʨʘʥʽ ʚ ɹʫʢʦʚʝʣʽ, ʚʠʷʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ ʨʝʛʽʦʥʫ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʤʘʩʰʪʘʙʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʂʘʨʧʘʪʘʭ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʪʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʨʝʛʽʦʥʫ [4]. 
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ʊʘʙʣʠʮʷ 1 

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʨʽʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ 

ʟʘ 40 ʨʦʢʽʚ ʥʘ ʨʽʟʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪʘʭ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

 ̄
ʄʽʩʮʝ 

ʜʦʩʣʽʜʞʝʥʥʷ 
ɺʠʩʦʪʘ, 
ʤ.ʥ.ʨ.ʤ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 
1979-2021 ʨʨ., CÜ 

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʦʧʘʜʠ ʟʘ 1979-2021 
ʨʨ., ʤʤ. 

ʧʦʯʘʪʦʢ 
ʪʨʝʥʜʫ, 
CÜ 

ʢ̔ ʥʝʮʴ 
ʪʨʝʥʜʫ, 
CÜ 

ʨ̔ ʩʪ ʪʝʤʧ.  
ʟʘ 40 ʨʦʢʽʚ,  
ʥʘ CÜ 

ʧʦʯʘʪʦʢ 
ʪʨʝʥʜʫ, 
ʤʤ 

ʢ̔ ʥʝʮʴ 
ʪʨʝʥʜʫ, 
ʤʤ 

ʟʤʝʥʰʝʥʥʷ 
ʨʽʯʥʦʾ ʩʫʤʠ 
ʦʧʘʜʽʚ, ʤʤ 

1 ʗʨʝʤʯʝ 580 6 8,3 2,3 1051,1 942,4 108,7 
2 ɼʝʣʷʪʠʥ 419 6 8,3 2,3 1051,1 942,4 108,7 

3 ʄʠʢʫʣʠʯʠʥ 716 4,50 7 2,5 1255,9 1070,8 185,1 
4 ʛ.ʉʠʥʷʢ 1613 2,9 5,4 2,5 1484,4 1373,6 110,8 
5 ɼʟʝʤʙʨʦʥʷ 917 3,7 6,2 2,5 1253,9 1120,6 133,3 

6 ʛ.ʇʦʞʠʞʝʚʩʴʢ 1794 2,7 5,1 2,4 1301,7 1201,2 100,5 
7 ɺʦʨʦʥʝʥʢʦ 920 3,7 6,2 2,5 1253,9 1120,6 133,3 
8 ʛ.ʂʫʢʫʣ 1526 2,7 5,1 2,4 1301,7 1201,2 100,5 

9 ʗʤʥʘ 600 6 8,3 2,3 1051,1 942,4 108,7 
10 ɹʫʢʦʚʝʣʴ 1163 2,9 5,4 2,5 1484,4 1373,6 110,8 
11 ʛ. ɼʦʚʛʘ 1295 3,3 5,8 2,5 1376,1 1226,6 149,5 
12 ʛ. ʇʝʪʨʦʩ 2020 2,7 5,1 2,4 1301,7 1201,2 100,5 

13 ɺʦʨʦʭʪʘ 850 4,5 7 2,5 1255,9 1170,8 85,1 
14 ʇʦʣʷʥʠʮʷ 878 3,7 6,2 2,5 1253,9 1120,6 133,3 
15 ʛ. ʗʛʽʜʥʘ 1168 3,7 6,2 2,5 1253,9 1120,6 133,3 

16 ɼʦʨʘ 481 6,5 8,8 2,3 999,6 921,4 78,2 
17 ʛ. ɻʦʚʝʨʣʘ 2061 2,7 5,1 2,4 1301,7 1201,2 100,5 
18 ʛ. ʆʩʝʨʝʜʦʢ 887 3,7 6,2 2,5 1253,9 1120,6 133,3 

19 ʛ. ʇʽʧ ɯʚʘʥ 2022 2,7 5,1 2,4 1301,7 1201,2 100,5 
20 ʊʘʪʘʨʽʚ 685 5,3 7,7 2,4 1110,6 989,6 121 

 

ʅʘ ʚʝʨʭʥʴʦʤʫ ʛʨʘʬʽʢʫ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʚʥʷ ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ (ʏʝʨʚʥʷ) ʟ 1979 ʨʦʢʫ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ. 

ɸʥʦʤʘʣʽʷ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʤʽʩʷʮʴ ʙʫʚ ʪʝʧʣʽʰʠʤ ʘʙʦ ʭʦʣʦʜʥʽʰʠʤ ʟʘ ʩʝʨʝʜʥʽʡ ʢʣʽʤʘʪʠʯʥʠʡ 

ʧʦʢʘʟʥʠʢ ʟʘ ʙʽʣʴʰʝ ʥʽʞ 43 ʨʦʢʠ (1979-2022 ʨʨ.). ʊʘʢʠʤ ʯʠʥʦʤ, ʯʝʨʚʦʥʽ ʤʽʩʷʮʽ ʙʫʣʠ ʪʝʧʣʽʰʠʤʠ, ʘ 

ʩʠʥʽ - ʭʦʣʦʜʥʽʰʠʤʠ ʥʽʞ ʥʦʨʤʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʤʽʩʮʴ ʽʟ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʠʭ ʤʽʩʷʮʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. 

 

ʈʠʩ. 2. ɺʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʫʤʠ ʦʧʘʜʽʚ ʟʘ ʯʝʨʚʝʥʴ ʚ ʧʝʨʽʦʜ 1979-

2022 ʨʦʢʫ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 
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ʅʘ ʥʠʞʥʴʦʤʫ ʛʨʘʬʽʢʫ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʚʽʜʭʠʣʝʥʥʷ ʤʽʩʷʯʥʠʭ ʯʝʨʚʥʝʚʠʭ ʩʫʤ ʦʧʘʜʽʚ ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ (ʏʝʨʚʥʷ) ʟ 1979 ʨʦʢʫ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ. 

ɸʥʦʤʘʣʽʷ ʧʦʢʘʟʫʻ, ʫ ʷʢʦʤʫ ʤʽʩʷʮʽ ʚʠʧʘʣʦ ʙʽʣʴʰʝ ʯʠ ʤʝʥʰʝ ʦʧʘʜʽʚ, ʥʽʞ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 43 ʨʦʢʠ 

1979-2022 ʨʦʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʝʣʝʥʽ ʤʽʩʷʮʽ ʙʫʣʠ ʙʽʣʴʰ ʤʦʢʨʠʤʠ, ʘ ʢʦʨʠʯʥʝʚʽ - ʙʽʣʴʰ ʩʫʭʠʤʠ, ʥʽʞ 

ʟʘʟʚʠʯʘʡ [5]. 

 

ʈʠʩ. 3. ʃʽʥʽʷ ʪʨʝʥʜʫ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚ ʧʝʨʽʦʜ 1979-2022 ʨʦʢʫ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝʤʦ ʚʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʩʷʮʷ ʯʝʨʚʥʷ ʟʘ ʦʩʪʘʥʥʽ 43 ʨʦʢʠ. 

ʅʘ ʚʝʨʭʥʴʦʤʫ ʛʨʘʬʽʢʫ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʦʮʽʥʢʫ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʜʣʷ ʚʝʣʠʢʦʛʦ 

ʨʝʛʽʦʥʫ ɹʫʢʦʚʝʣʴ. ʇʫʥʢʪʠʨʥʘ ʩʠʥʷ ʣʽʥʽʷ ï ʮʝ ʣʽʥʽʡʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʗʢʱʦ ʣʽʥʽʷ ʪʨʝʥʜʫ 

ʡʜʝ ʚʛʦʨʫ ʣʽʚʦʨʫʯ, ʪʦ ʪʝʥʜʝʥʮʽʷ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʧʦʟʠʪʠʚʥʘ ʽ ʚ ɹʫʢʦʚʝʣʽ ʩʪʘʻ ʚʦʣʦʛʽʰʝ ʯʝʨʝʟ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ. ʗʢʱʦ ʣʽʥʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʪʦ ʯʽʪʢʦʾ ʪʝʥʜʝʥʮʽʾ ʥʝ ʚʠʜʥʦ, ʘ ʷʢʱʦ ʚʦʥʘ ʡʜʝ ʚʥʠʟ, ʪʦ ʫʤʦʚʠ ʚ 

ɹʫʢʦʚʝʣʽ ʟʛʦʜʦʤ ʩʪʘʶʪʴ ʩʫʭʽʰʠʤʠ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʬʽʢʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʽ ʢʦʣʴʦʨʦʤ ʩʤʫʛʠ ʦʧʘʜʽʚ. ʂʦʞʥʘ ʢʦʣʴʦʨʦʚʘ ʩʤʫʛʘ ʻ 

ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʟʘ ʨʽʢ: ʩʠʥʷ - ʙʽʣʴʰ ʤʦʢʨʽ ʨʦʢʠ, ʯʝʨʚʦʥʘ - ʙʽʣʴʰ ʩʫʭʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʯʠʤʦ, ʱʦ ʣʽʥʽʡʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʢʘʟʫʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʰʣʠʚʠʭ ʨʦʢʽʚ. 

ʅʘ ʚʝʨʭʥʴʦʤʫ ʛʨʘʬʽʢʫ ʨʠʩ.4 ʧʦʢʘʟʘʥʦ ʦʮʽʥʢʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʚʝʣʠʢʦʛʦ 

ʨʝʛʽʦʥʫ ɹʫʢʦʚʝʣʴ. ʇʫʥʢʪʠʨʥʘ ʩʠʥʷ ʣʽʥʽʷ ï ʮʝ ʣʽʥʽʡʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʗʢʱʦ ʣʽʥʽʷ ʪʨʝʥʜʫ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʟʣʽʚʘ ʥʘʧʨʘʚʦ, ʪʦ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʟʠʪʠʚʥʘ ʽ ʚ ɹʫʢʦʚʝʣʽ ʩʪʘʻ ʪʝʧʣʽʰʝ 

ʯʝʨʝʟ ʟʤʽʥʫ ʢʣʽʤʘʪʫ. ʗʢʱʦ ʣʽʥʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʪʦ ʯʽʪʢʦʾ ʪʝʥʜʝʥʮʽʾ ʥʝ ʚʠʜʥʦ, ʘ ʷʢʱʦ ʚʦʥʘ ʡʜʝ ʚʥʠʟ, 

ʪʦ ʫʤʦʚʠ ʚ ɹʫʢʦʚʝʣʽ ʟʛʦʜʦʤ ʩʪʘʶʪʴ ʭʦʣʦʜʥʽʰʠʤʠ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʬʽʢʘ ʨʠʩ.3 ʧʦʢʘʟʘʥʽ ʢʦʣʴʦʨʦʤ ʩʤʫʛʠ ʧʦʪʝʧʣʽʥʥʷ. ʂʦʞʥʘ ʢʦʣʴʦʨʦʚʘ 

ʩʤʫʛʘ ʻ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘ ʨʽʢ: ʩʠʥʷ - ʙʽʣʴʰ ʭʦʣʦʜʥʽ ʨʦʢʠ, ʯʝʨʚʦʥʘ - ʙʽʣʴʰ ʪʝʧʣʽ. 

ʅʘ ʛʨʘʬʽʢʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʟʽʙʨʘʥʽ ʢʣʽʤʘʪʠʯʥʽ ʜʘʥʽ ʟ ɹʫʢʦʚʝʣʶ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʯʽʪʢʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. ʎʝ 

ʪʨʠʚʦʞʥʘ ʪʝʥʜʝʥʮʽʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ. 

ʅʘʩʪʫʧʥʠʡ ʛʨʘʬʽʢ ʨʠʩ.5, ʷʢʠʡ ʽʣʶʩʪʨʫʻ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ɻʨʘʬʽʢ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʚʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʥʠʞʥʷ - ʟʤʽʥʠ ʦʧʘʜʽʚ. 

ɼʠʚʣʷʯʠʩʴ ʥʘ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʯʝʚʠʜʥʦ, ʱʦ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ 40-ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʃʽʥʽʡʥʠʡ ʛʨʘʬʽʢ ʚʽʜʦʙʨʘʞʘʻ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʫ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʮʽ ʨʦʢʠ, ʽ ʚʠʜʥʦ, ʱʦ ʥʘʡʚʠʱʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʣʽʪʥʽ ʤʽʩʷʮʽ ʯʝʨʚʝʥʴ, ʣʠʧʝʥʴ ʽ ʩʝʨʧʝʥʴ, ʪʦʜʽ ʷʢ ʥʘʡʥʠʞʯʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʠʤʦʚʽ ʤʽʩʷʮʽ ʛʨʫʜʝʥʴ, ʩʽʯʝʥʴ ʽ ʣʶʪʠʡ. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 0,1-0,3ÁC ʟʘ ʜʝʩʷʪʠʣʽʪʪʷ, ʟ ʙʽʣʴʰ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘ 1,2-1,5ÁC 

ʧʨʦʪʷʛʦʤ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ. 

 

ʈʠʩ. 4. ɿʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʧʨʦʜʦʚʞ 1979-2022 ʨʦʢʽʚ 

 

ʈʠʩ. 5. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʘʥʦʤʘʣʽʷ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʘʜʽʚ ʚʧʨʦʜʦʚʞ 1979-2022 ʨʦʢʽʚ 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʛʨʘʬʽʢʘ ʧʦʢʘʟʫʻ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʪʦʡ ʩʘʤʠʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ. ɻʨʘʬʽʢ ʽʣʶʩʪʨʫʻ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ 

ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ʃʽʥʽʡʥʠʡ ʛʨʘʬʽʢ ʚʽʜʦʙʨʘʞʘʻ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʽ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʫ ʚʝʩʥʷʥʽ ʤʽʩʷʮʽ ʙʝʨʝʟʝʥʴ, ʢʚʽʪʝʥʴ ʽ ʪʨʘʚʝʥʴ, ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʽ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ 
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ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʯʝʨʚʝʥʴ, ʣʠʧʝʥʴ ʽ ʩʝʨʧʝʥʴ. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 2-3 ʤʤ ʟʘ ʜʝʩʷʪʠʣʽʪʪʷ, ʟ ʙʽʣʴʰ ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʥʘ 15-20 ʤʤ ʧʨʦʪʷʛʦʤ ʣʽʪʥʽʭ 

ʤʽʩʷʮʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʢ ʥʘ ʨʠʩ. 4 ʜʘʻ ʚʽʟʫʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʟʘ 40-ʨʽʯʥʠʡ ʧʝʨʽʦʜ. ɻʨʘʬʽʢ 

ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ. 

ʇʦʪʝʧʣʽʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʝʛʽʦʥʽ ʩʪʚʦʨʶʻ 

ʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʚʠʢʣʠʢʠ ʜʣʷ ʛʽʨʩʴʢʦʣʠʞʥʠʭ ʢʫʨʦʨʪʽʚ. ɿʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʛʽʨʩʴʢʦʣʠʞʥʦʛʦ ʩʝʟʦʥʫ, ʱʦ ʟʤʝʥʰʠʪʴ ʜʦʭʦʜʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʤʽʩʮʝʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɻʽʨʩʴʢʦʣʠʞʥʠʤ ʢʫʨʦʨʪʘʤ, ʤʦʞʣʠʚʦ, ʜʦʚʝʜʝʪʴʩʷ ʙʽʣʴʰʝ 

ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʰʪʫʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʥʽʛʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʨʦʛʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʪʽʡʢʠʤ. 

ʊʫʨʠʩʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʩʚʦʾ ʚʧʦʜʦʙʘʥʥʷ ʥʘ ʽʥʰʽ ʚʠʜʠ ʟʠʤʦʚʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʘʙʦ ʦʙʨʘʪʠ 

ʛʽʨʩʴʢʦʣʠʞʥʽ ʢʫʨʦʨʪʠ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʫʨʠʟʤʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʝʛʽʦʥʽ. ʂʨʽʤ ʪʦʛʦ, ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʝʢʦʩʠʩʪʝʤ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ [12]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʛʽʨʩʴʢʦʣʠʞʥʽ ʢʫʨʦʨʪʠ ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ, 

ʪʘʢʽ ʷʢ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʚʝʩʪʠʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʟʘʩʥʽʞʝʥʥʷ ʪʘ ʧʨʦʩʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ [13]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʂʘʨʧʘʪʩʴʢʠʡ 

ʨʝʛʽʦʥ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ. ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʟ ʨʝʛʽʦʥʫ ʧʦʢʘʟʫʻ, ʱʦ 

ʟʘ ʧʝʨʽʦʜ 1979-2022 ʨʦʢʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʴʦʤʫ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 2,4ÁC, ʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʮʝʡ ʞʝ 

ʧʝʨʽʦʜ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 117 ʤʤ. ʎʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʠʭ 

ʚʠʩʦʪʘʭ. ʊʘʢʽ ʟʤʽʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʡʦʥʘʭ ʟ ʥʠʟʴʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʥʘʩʣʽʜʢʠ ʜʣʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ, ʦʩʦʙʣʠʚʦ ʚ ʪʫʨʠʩʪʠʯʥʦʤʫ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ 

ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ, ʷʢʽ ʚʞʝ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʤʽʥ ʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʡʦʛʦ ʚʧʣʠʚʫ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʟʙʽʨ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʙʽʨ ʜʘʥʠʭ ʻ ʙʽʣʴʰ ʪʦʯʥʠʤ, ʥʘʜʽʡʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟʙʦʨʫ ʜʘʥʠʭ, ʥʽʞ 

ʪʨʘʜʠʮʽʡʥʽ ʥʘʟʝʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʥʘʡʙʣʠʞʯʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʂʘʨʧʘʪʩʴʢʠʡ 

ʨʝʛʽʦʥ ʽ ʜʦʧʦʤʦʛʪʠ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ. 

ʆʪʞʝ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʽ ʚ ʮʽʣʦʤʫ. ʎʝ ʚʢʣʶʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʽʚ ʟʽ ʩʢʦʨʦʯʝʥʥʷ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʨʦʟʨʦʙʢʫ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 
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RESEARCH ON CLIMATE CHANGE IN THE CARPAT HIAN REGION: 

CONSEQUENCES AND CHALLENGES FOR SKI RESORTS 

 
Climate change is a global phenomenon that has a significant impact on ecosystems and natural 

resources. The Carpathian region, located in Central Europe, is particularly vulnerable to the effects of 
climate change, given its diverse ecosystems, including forests, mountains, and rivers, and the 
dependence on these resources for its socio-economic development. This study examines the impacts of 
climate change on the Carpathian region over the past 40 years, with a particular focus on climate change 
at different altitudes. 

Using data from numerous meteorological and hydrological stations across the region, the changes 
in temperature and precipitation, particularly at different altitudes, were analyzed. The analysis showed 
that the region was experiencing an overall increase in temperature, with 2.4ÁC increase in the region over 
nearly 40 years, and a decrease in precipitation, with a total decrease of 117 mm over nearly 40 years. 
These changes could have a significant impact on the flow of water sources in the region, as areas with 
low precipitation and high temperatures experience a decrease in water availability. 

Reduced water availability can have serious consequences for the socio-economic development of 
the Carpathian region, especially in the tourism and agricultural sectors, which are heavily dependent on 
water resources. In addition, changes in water flow could affect the regionôs natural ecosystems, which 
are already affected by human activities and land use changes. 

The study emphasizes the importance of using advanced technologies such as satellite data 
collection for environmental monitoring. The results of this study indicate that satellite data collection is a 
more accurate, reliable and efficient method of data collection than traditional ground-based 
measurements and data obtained from nearby weather stations. 

Keywords: Carpathian region, climate change, precipitation, temperature, trend, different altitudes. 
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ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ʇʈʀʈʆɼʅʀʍ ʏʀʅʅʀʂɯɺ  

ʌʆʈʄʋɺɸʅʅʗ ɿʉʋɺɯɺ ʋ ʈɽɻɯʆʅɯ ʉʂʃɸɼʏɸʉʊʀʍ ʂɸʈʇɸʊ  

(ʋ ʄɽɾɸʍ ɿɸʂɸʈʇɸʊʉʔʂʆɰ ʆɹʃɸʉʊɯ) 

ʄʝʪʦʶ ʧʫʙʣʽʢʘʮʽʾ ʻ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʾʭʥʴʦʛʦ 
ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʛʽʦʥʽ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ (ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ 
ʦʙʣʘʩʪʽ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʚ ʨʦʙʦʪʽ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 
ʜʦʩʣʽʜʞʝʥʥʷ: ʢʘʜʘʩʪʨ ʟʩʫʚʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ (ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè) ʟʘ ʧʝʨʽʦʜ 
ʘʢʪʠʚʽʟʘʮʽʾ 1980, 1998-2001 ʨʨ.; ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦ ʛʽʜʨʦʛʨʘʬʽʾ, ʪʝʢʪʦʥʽʯʥʽʡ ʙʫʜʦʚʽ, ʜʘʥʽ 
ʤʝʪʝʦʩʪʘʥʮʽʡ ʨʝʛʽʦʥʫ. 

ʇʨʦʚʝʜʝʥʠʡ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ QGISʜʦʟʚʦʣʠʚ 
ʨʦʟʨʘʭʫʚʘʪʠ ʫʨʘʞʝʥʽʩʪʴ ʟʩʫʚʘʤʠ ʧʦ ʦʢʨʝʤʠʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤ ʦʙʣʘʩʪʷʤ, ʨʘʡʦʥʘʤ, ʚʽʜʩʪʘʥʽ 
ʚʽʜ ʟʩʫʚʽʚ ʜʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʨʦʟʣʦʤʽʚ, ʝʧʽʮʝʥʪʨʽʚ ʟʝʤʣʝʪʨʫʩʽʚ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʦʙʘʤʠ 
ʧʨʦʛʨʘʤʠ Statistica ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʚ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʽʚ. ʌʘʢʪʦʨʥʠʡ 
ʘʥʘʣʽʟ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚʠʩʦʢʘ ʫʨʘʞʝʥʽʩʪʴ ʟʩʫʚʘʤʠ ʥʠʟʴʢʦʛʽʨʩʴʢʠʭ ʤʘʩʠʚʽʚ ɺʦʜʦʜʽʣʴʥʦ-
ɺʝʨʭʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ɾ-3) ʪʘ ʩʝʨʝʜʥʴʦʚʠʩʦʪʥʠʭ ʇʦʣʦʥʠʥʩʴʢʦ-ʏʦʨʥʦʛʽʨʩʴʢʠʭ ʪʘ ʈʘʭʽʚʩʴʢʦ-
ʏʠʚʯʠʥʩʴʢʠʭ ʭʨʝʙʪʽʚ (ɾ-4) ʧʦʷʩʥʶʻʪʴʩʷ ʩʫʢʫʧʥʠʤ ʚʧʣʠʚʦʤ ʛʝʦʤʦʨʬʦʣʦʛʽʾ (ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ, 
ʢʨʫʪʠʟʥʘ ʩʭʠʣʫ, ʧʽʜʨʽʟʘʥʥʷ ʩʭʠʣʽʚ ʨʽʯʢʦʚʦʶ ʝʨʦʟʽʻʶ), ʢʨʽʤ ʪʦʛʦ, ʥʘ ʦʙʣʘʩʪʴ (ɾ-4) ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 
ʤʘʻ ʪʝʢʪʦʥʽʯʥʠʡ ʪʘ ʩʝʡʩʤʽʯʥʠʡ ʬʘʢʪʦʨʠ (ʟʩʫʚʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʟʦʥʘʭ ʚʧʣʠʚʫ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ 
ʪʘ ʧʦʙʣʠʟʫ ʦʩʝʨʝʜʢʽʚ ʟʝʤʣʝʪʨʫʩʽʚ), ʧʨʠ ʮʴʦʤʫ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʧʨʦʚʦʢʫʶʯʦʛʦ 
ʯʠʥʥʠʢʘ. ʈʦʟʛʣʷʥʫʪʽ ʬʘʢʪʦʨʠ ʧʦʷʩʥʶʶʪʴ 68-77 % ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʞʥʘ 
ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʝʰʪʘ ʚʽʜʩʦʪʢʽʚ ʥʘʣʝʞʘʪʴ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ (ʥʘʷʚʥʽʩʪʴ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 
ʛʣʠʥʠʩʪʦʛʦ ʬʣʽʰʫ) ʪʘ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ (ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʧʽʜʨʽʟʢʘ ʩʭʠʣʽʚ ʧʨʠ 
ʧʨʦʢʣʘʜʘʥʥʽ ʜʦʨʽʛ, ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʤʫʥʽʢʘʮʽʡ, ʩʧʦʨʫʜ ʽ ʪ. ʧ.). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʟʩʫʚʠ, ʉʢʣʘʜʯʘʩʪʽ ʂʘʨʧʘʪʠ, ʨʦʟʣʦʤʠ, ʬʘʢʪʦʨʥʠʡ 
ʘʥʘʣʽʟ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʛʽʜʥʦ ʦʩʪʘʥʥʴʦʛʦ ʑʦʨʽʯʥʠʢʘ ʘʢʪʠʚʽʟʘʮʽʾ ɽɻʇ [1] ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 

ʥʦʚʽ ʟʩʫʚʠ ʫʪʚʦʨʶʶʪʴʩʷ ʯʝʨʝʟ ʪʝʭʥʦʛʝʥʥʽ ʦʙʩʪʘʚʠʥʠ ʘʙʦ ʯʝʨʝʟ ʽʥʪʝʥʩʠʚʥʽ ʦʧʘʜʠ ï ʚʦʩʪʘʥʥʻ ʮʝ 

ʚʽʜʙʫʣʦʩʷ ʚʣʽʪʢʫ 2020 ʨʦʢʫ ʯʝʨʝʟ ʘʥʦʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʷʢʘ ʚʠʧʘʣʘ ʚ ʪʨʘʚʥʽ ï ʯʝʨʚʥʽ, ʢʦʣʠ 

ʥʦʨʤʘ ʦʧʘʜʽʚ ʙʫʣʘ ʧʝʨʝʚʠʱʝʥʘ ʫ 1,6-3 ʨʘʟʠ (ʤʝʪʝʦʩʪʘʥʮʽʷ ʈʘʭʽʚ: ʪʨʘʚʝʥʴ 83 ʤʤ/136 ʤʤ, ʯʝʨʚʝʥʴ 

105 ʤʤ/314 ʤʤ), ʪʦʜʽ ʘʢʪʠʚʽʟʫʚʘʚʩʷ 21 ʥʦʚʠʡ ʟʩʫʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 0,56 ʢʤ
2
.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ʆʩʢʽʣʴʢʠ ʧʨʦʙʣʝʤʘ ʧʦʰʠʨʝʥʥʷ ʟʩʫʚʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʫ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʚ ʋʢʨʘʾʥʽ, ʪʦ ʧʨʠʨʦʜʥʦ, ʱʦ ʧʠʪʘʥʥʷʤ ʚʠʚʯʝʥʥʷ 

ʯʠʥʥʠʢʽʚ ʾʭ ʨʦʟʚʠʪʢʫ ʧʨʠʩʚʷʯʝʥʦ ʯʠʤʘʣʦ ʧʨʘʮʴ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ: ɸʜʘʤʝʥʢʘ ʆ. ʄ., 

ʈʫʜʴʢʘ ɻ. ɯ. [2], ʗʢʦʚʣʻʚʘ ɭ. ʆ. [3], ʂʫʟʴʤʝʥʢʘ ɽ. ɼ. [4, 8], ʂʘʨʧʝʥʢʘ ʆ. ʄ. [4], ʂʦʚʘʣʴʯʫʢʘ ɯ. ʇ. [5], 

ɯʚʘʥʽʢ ʆ. ʄ. [6, 9], ʂʘʩʽʷʥʯʫʢʘ ɼ. ɺ. [8, 10]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʯʠʥʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ ʟʩʫʚʽʚ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʪʦ ʫ ʨʦʙʦʪʽ [11] ʚʠʢʦʥʘʥʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʊʠʩ-ɸʧʰʠʮʴʢʦʤʫ ʤʝʞʠʨʽʯʯʽ, ʟʦʢʨʝʤʘ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʟʩʫʚʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʘ ʪʨʠʛʝʨʥʠʤ ʬʘʢʪʦʨʦʤ ʻ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ. ʋ ʧʨʘʮʷʭ [6,7] ʚʽʜʟʥʘʯʝʥʦ ʚʘʛʦʤʽʩʪʴ ʚʧʣʠʚʫ ʨʽʯʢʦʚʦʾ ʝʨʦʟʽʾ ʪʘ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʢ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʩʫʚʽʚ.  

ɻʽʨʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ ʪʝʞ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

2013 ʨʦʮʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ɭʚʨʦʧʝʡʩʴʢʘ ʢʘʨʪʘ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʟʩʫʚʽʚ (ELSUS1000) ʟ ʢʨʦʢʦʤ 1 ʢʤ, ʷʢʘ 

ʧʦʜʽʣʝʥʘ ʥʘ ʩʽʤ ʢʣʽʤʘʪʠʯʥʦ-ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʥʘ 

ʛʽʨʩʴʢʽ ʪʘ ʥʝʛʽʨʩʴʢʽ ʨʝʛʽʦʥʠ [12]. ʋ ʧʫʙʣʽʢʘʮʽʾ [13] ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ 

ʥʝʛʣʠʙʦʢʠʭ ʟʩʫʚʽʚ ʫ ʐʚʝʡʮʘʨʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, ʛʝʦʣʦʛʽʯʥʽ, 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʢʣʽʤʘʪ. 
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ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ ʨʝʛʽʦʥʫ ʉʢʣʘʜʯʘʩʪʠʭ 

ʂʘʨʧʘʪ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʋʢʨʘʾʥʠ [14]. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʘʨʧʘʪʩʴʢʘ ʛʽʨʩʴʢʦʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʩʬʦʨʤʫʚʘʣʘʩʴ ʚ 

ʘʣʴʧʽʡʩʴʢʫ ʝʧʦʭʫ ʦʨʦʛʝʥʝʟʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʣʽʰʦʚʦʾ ʬʦʨʤʘʮʽʾ, ʷʢʘ ʻ 

ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʚʠʪʢʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʤʝʞʘʭ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʚʠʜʽʣʝʥʦ ʩʠʩʪʝʤʫ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ; ʧʦʧʝʨʝʯʥʽ ʪʘ ʜʽʘʛʦʥʘʣʴʥʽ ʨʦʟʣʦʤʠ, ʷʢʽ ʻ ʜʞʝʨʝʣʦʤ 

ʩʝʡʩʤʽʯʥʠʭ ʩʪʨʫʰʫʚʘʥʴ. ɺ ʧʨʠʥʘʩʫʚʥʠʭ ʟʦʥʘʭ, ʘ ʪʘʢʦʞ ʫ ʚʫʟʣʘʭ ʧʝʨʝʪʠʥʫ ʧʦʟʜʦʚʞʥʽʭ ʪʘ 

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʨʠʚʥʠʭ ʜʠʩʣʦʢʘʮʽʡ ʬʦʨʤʫʻʪʴʩʷ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʥʘʜ 70 % ʟʩʫʚʽʚ ʪʘ ʦʙʚʘʣʽʚ [2, 14, 

15]. ʋ ʪʝʢʪʦʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥʘʭ, ʥʘ ʢʦʥʪʘʢʪʽ ʧʽʩʢʦʚʠʢʽʚ ʟ ʘʨʛʽʣʽʪʘʤʠ, ʧʨʠ ʚʪʨʘʪʽ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʦʙʚʦʜʥʝʥʥʽ ʬʣʽʰʦʚʦʛʦ ʤʘʩʠʚʫ, ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʛʣʠʥ, ʷʢʽ ʻ ʜʟʝʨʢʘʣʦʤ ʢʦʚʟʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʧʣʘʩʪʠʯʥʠʭ ʟʩʫʚʽʚ [16].  

ʊʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʦʥʘʤʠ ʄʘʨʤʘʨʦʩʴʢʠʭ ʽ ʇʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ, ʩʬʦʨʤʦʚʘʥʠʤʠ 

ʤʘʣʦʘʤʧʣʽʪʫʜʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʪʘ ʛʫʩʪʦʶ ʩʠʩʪʝʤʦʶ ʟʦʥ ʜʨʦʙʣʝʥʥʷ. ʉʝʨʝʜ ʜʠʟ¡ʁʥʢʪʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʦʣʦʛʽ ʥʘʩʫʚʠ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʩʢʣʘʜʥʫ ʣʫʩʢʫʚʘʪʫ ʩʪʨʫʢʪʫʨʫ, 

ʪʘʢʦʞ ʮʷ ʟʦʥʘ ʟʙʝʨʽʛʘʻ ʨʠʩʠ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ. ʂʫʪʠ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʥʘ ʢʨʠʣʘʭ ʩʢʣʘʜʦʢ 35-70̄  

[17]. ʉʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʧʦʨʫʰʝʥʽ ʨʦʟʣʦʤʘʤʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ʥʘʧʨʷʤʢʽʚ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʡʥʷʪʘ ʝʨʦʟʽʡʥʠʤʠ ʩʭʠʣʘʤʠ, 

ʨʦʟʜʽʣʝʥʠʤʠ ʚʫʟʴʢʠʤʠ ʜʦʣʠʥʘʤʠ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ. ɺʦʜʦʜʽʣʴʥʽ ʧʨʦʩʪʦʨʠ ʚʫʟʴʢʽ, ʧʦʜʝʢʫʜʠ 

ʛʨʝʙʝʥʝʧʦʜʽʙʥʽ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʥʘ ʚʦʜʦʜʽʣʘʭ ʟʙʝʨʝʛʣʠʩʴ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʣʦʱʠʥʠ ï ʨʝʣʽʢʪʠ 

ʜʨʝʚʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʨʽʚʥʶʚʘʥʥʷ. ˆʨʫʥʪʦʚʽ ʚʦʜʠ ʩʧʦʨʘʜʠʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʨʦʟʚʠʥʫʪʽ ʚ 

ʝʣʶʚʽʘʣʴʥʦïʜʝʣʶʚʽʘʣʴʥʠʭ ʽ ʜʝʣʶʚʽʘʣʴʥʠʭ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʧʦʪʫʞʥʽʩʪʴ ʦʩʪʘʥʥʽʭ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1 ʜʦ 5-6 ʤ, ʘ ʚ ʨʘʡʦʥʘʭ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ ï ʜʦ 10 ʤ ʽ ʙʽʣʴʰʝ. ɺʦʜʦʟʙʘʛʘʯʝʥʽʩʪʴ ʪʽʩʥʦ 

ʧʦʚ¡̫ʟʘʥʘ ʟ ʢʽʣʴʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʚʦʜʦʚʤʽʱʫʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʻ ʩʫʛʣʠʥʠʩʪʦ ï ʱʝʙʝʥʝʚʽ, 

ʤʽʩʮʷʤʠ ʱʝʙʝʥʝʚʦ-ʙʨʠʣʦʚʽ ʧʦʨʦʜʠ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 0,5-1,5 ʤ [18].  

ʂʣʽʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʟ ʩʝʨʝʜʥʴʦʨʽʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜ 6 ʜʦ 8 Áʉ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʟʘ ʨʽʢ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 840 ʜʦ 1200 ʤʤ, ʽ ʟʘʢʦʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ.  

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʙʫʚ ʢʘʜʘʩʪʨ ʟʩʫʚʽʚ ʧʦ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ɼʅɺʇ 

çɻʝʦʽʥʬʦʨʤè. ɺ ʜʘʥʦʤʫ ʢʘʜʘʩʪʨʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 1518 ʟʩʫʚʽʚ, ʘʢʪʠʚʽʟʘʮʽʷ ʷʢʠʭ ʚʽʜʙʫʣʘʩʷ ʚ 1980, 1998 

-2001 ʨʨ. ɿʩʫʚʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʜʘʥʠʤʠ: ˉ ʟʩʫʚʫ, ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ, ʨʽʢ ʘʢʪʠʚʽʟʘʮʽʾ, 

ʤʝʭʘʥʽʟʤ ʟʤʽʱʝʥʥʷ, ʛʝʦʤʦʨʬʦʣʦʛʽʷ ʩʭʠʣʫ, ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʟʩʫʚʫ, ʧʘʨʘʤʝʪʨʠ ʟʩʫʚʫ: ʘʙʩʦʣʶʪʥʘ 

ʚʽʜʤʽʪʢʘ, ʢʨʫʪʠʟʥʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʬʽʣʶ, ʨʦʟʤʽʨʠ ʟʩʫʚʽʚ. 

ʄʝʪʦʜʠʢʘ ʽ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ɿʛʽʜʥʦ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʭʦʧʣʶʻ ʉʝʨʝʜʥʴʦ- ʪʘ ʥʠʟʴʢʦʛʽʨʩʴʢʽ ʤʘʩʠʚʠ 

ɺʦʜʦʜʽʣʴʥʦ-ɺʝʨʭʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ɾ-3), ʉʝʨʝʜʥʴʦʚʠʩʦʪʥʽ ʇʦʣʦʥʠʥʩʴʢʦ-ʏʦʨʥʦʛʦʨʩʴʢʽ ʪʘ 

ʈʘʭʽʚʩʴʢʦ-ʏʠʚʯʠʥʩʴʢʽ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʽ ʧʘʩʤʘ (ɾ-4), ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʛʽʦʥʫ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ 

(ʨʠʩ. 1). 

ɿʘʩʦʙʘʤʠ QGIS ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʫʨʘʞʝʥʦʩʪʽ (ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʩʫʚʽʚ ʜʦ 

ʧʣʦʱʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʨʘʡʦʥʽʚ) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʟʩʫʚʽʚ ʪʘ ʫʨʘʞʝʥʦʩʪʽ ʚ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʨʘʡʦʥʘʭ ʉʢʣʘʜʯʘʩʪʠʭ 

ʂʘʨʧʘʪ 

ʅʦʤʝʨ ɯɻʈ 
ʦʙʣʘʩʪʽ/ʨʘʡʦʥʫ 

ʈʘʡʦʥ 
ʂʽʣʴʢʽʩʪʴ 
ʟʩʫʚʽʚ / 
ʇʣʦʱʘ, ʢʤ

2
 

ʋʨʘʞʝʥʽʩʪʴ, 
% 

ɾ-3/129 ɺʦʜʦʜʽʣʴʥʦ-ɺʝʨʭʦʚʠʥʩʴʢʦ-ɻʦʨʛʘʥʩʴʢʽ ʭʨʝʙʪʠ 416/45,07 2,55 

ɾ-3/130 ɺʦʨʦʭʪʘ-ʇʫʪʠʚʣʴʩʴʢʝ ʜʨʝʚʥʴʦʪʝʨʘʩʦʚʝ 
ʥʠʟʴʢʦʛʽʨ'ʷ ʟ ʗʩʠʥʩʴʢʦʶ ʢʦʪʣʦʚʠʥʦʶ 

25/6,07 1,93 

ɾ-4/131 ɻʽʨʩʴʢʽ ʭʨʝʙʪʠ ʉʚʠʜʦʚʝʮʴ, ʏʦʨʥʘ ɻʦʨʘ, ʃʦʩʦʚʘ 194/68,7 4,40 
ɾ-4/132 ʈʘʭʽʚʩʴʢʦ-ʏʠʚʯʠʥʩʴʢʠʡ ʤʘʩʠʚ 75/16,45 3,39 

ɾ-4/133 ʉʢʝʣʷʩʪʽ ʧʘʩʤʘ 98/16,02 5,14 
ɾ-4/134 ʇʦʣʦʥʠʥʩʴʢʠʡ ʭʨʝʙʝʪ 558/91,58 3,31 
ɾ-4/135 ɿʘʚʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ ʤʽʞʛʽʨʩʴʢʘ ʜʦʣʠʥʘ 151/11,58 1,87 
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ʈʠʩ. 1. ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʫ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʨʘʞʝʥʦʩʪʽ ʟʩʫʚʘʤʠ, ʛʽʜʨʦʛʨʘʬʽʾ ʪʘ ʩʝʡʩʤʽʯʥʠʭ ʫʤʦʚ 

ɺʠʩʦʢʘ ʫʨʘʞʝʥʽʩʪʴ ʟʩʫʚʘʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʨʘʡʦʥʽʚ ˉ 133, 131, 132, 134, 129 ʚʢʘʟʫʻ 

ʥʘ ʧʦʻʜʥʘʥʥʷ ʷʢ ʛʝʦʣʦʛʽʯʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚ (ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʝʢʪʦʥʽʯʥʽ ʩʢʠʙʠ, 

ʩʢʣʘʜʝʥʽ ʬʣʽʰʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʢʨʝʡʜʦʚʦʛʦ ʪʘ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ: ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʨʽʟʢʦ ʜʠʩʣʦʢʦʚʘʥʽ, ʨʦʟʙʠʪʽ ʨʦʟʣʦʤʘʤʠ ʪʘ ʥʘʩʫʚʘʤʠ [17]), 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ (ʛʽʨʩʴʢʠʡ ʨʝʣʴʻʬ, ʢʨʫʪʽ ʩʭʠʣʠ, ʛʫʩʪʘ ʨʽʯʢʦʚʘ ʤʝʨʝʞʘ), ʪʘʢ ʽ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʪʨʠʚʘʣʠʭ ʫ ʯʘʩʽ ʪʘ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ, ʢʦʣʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟʯʝʧʣʝʥʥʷ ʧʦʨʽʜ ʧʦ ʥʘʰʘʨʫʚʘʥʥʶ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʟʩʫʚʽʚ-ʢʦʚʟʘʥʥʷ ʪʘ 

ʙʣʦʢʦʚʠʭ ʟʩʫʚʽʚ.  

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʧʦʻʜʥʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʫʤʦʚʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʇʦʙʫʜʦʚʘʥʘ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ 

ʨʝʣʴʻʬʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʢʘʜʘʩʪʨʫ ʟʩʫʚʽʚ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʨʫʪʠʟʥʫ 

ʪʘ ʝʢʩʧʦʟʠʮʽʶ ʩʭʠʣʫ (ʨʠʩ. 1). ʆʮʠʬʨʦʚʘʥʽ ʰʘʨʠ ʨʽʯʦʢ, ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʟʩʫʚʽʚ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʨʦʟʣʦʤʫ, ʜʦ ʝʧʽʮʝʥʪʨʫ ʟʝʤʣʝʪʨʫʩʫ 

(ʨʠʩ. 2), ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (ʨʠʩ. 3) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʟʥʽʤʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʘʢʽ ʧʨʦʩʪʦʨʦʚʽ ʯʠʥʥʠʢʠ ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ, 

ʢʨʫʪʠʟʥʘ ʪʘ ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ, ʚʽʜʩʪʘʥʴ ʜʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʜʦ ʨʦʟʣʦʤʫ, ʜʦ ʝʧʽʮʝʥʪʨʽʚ ʟʝʤʣʝʪʨʫʩʽʚ, 

ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʨʝʛʽʦʥʫ (ʪʘʙʣ. 2). 

ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʟʩʫʚʽʚ. ʇʘʨʘʤʝʪʨ çʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʟʩʫʚʽʚè ʚʠʟʥʘʯʘʻ ʚʧʣʠʚ ʨʝʣʴʻʬʫ 

ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ ʮʠʨʢʫʣʷʮʽʶ ʘʪʤʦʩʬʝʨʥʠʭ ʬʨʦʥʪʽʚ. ʈʝʛʽʦʥ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ 

ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʝʜʥʴʦʚʠʩʦʪʥʠʭ (ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʟʤʽʥʶʶʪʴʩʷ ʚʜ̔ 160 ʤ ʜʦ 1710 ʤ, ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 621 ʤ), ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟʩʫʚʽʚ (1361 h ʪ.) ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʚʽʜʤʽʪʢʘʭ 200-1000 ʤ, ʧʨʠ 

ʮʴʦʤʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ɾ-3 ʥʘʡʙʽʣʴʰ ʫʨʘʞʝʥʠʤʠ  ̒ʚʠʩʦʪʠ 400-800 ʤ (948 h ʪ.). ʅʘ ʪʝʨʠʪʦʨʽʾ 

ɾ-4 ʫʪʚʦʨʝʥʥʷ ʟʩʫʚʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʤʽʪʢʘʭ ï ʜʦ 1000 ʤ 

(984 ʰʪ.). ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ (ʧʦʥʘʜ 1000 ʤ) ʢʽʣʴʢʽʩʪʴ ʟʩʫʚʽʚ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʂʨʫʪʠʟʥʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʨʦʬʽʣʶ. ʅʘʡʙʽʣʴʰ ʢʨʫʪʠʤʠ ʩʭʠʣʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʽʨʩʴʢʽ 

ʭʨʝʙʪʠ ɾ-4 ʟ ʩʝʨʝʜʥʽʤʠ ʢʫʪʘʤʠ ʥʘʭʠʣʫ 26̄ , ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 70,̄ ʦʙʣʘʩʪʴ ɾ-3 ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʪʨʦʭʠ ʧʦʣʦʛʽʰʠʤʠ ʩʭʠʣʘʤʠ ʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 22,̄ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 50.̄ ʅʘʡʙʽʣʴʰʝ 

ʟʩʫʚʽʚ (1319 ʰʪ.) ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʟ ʢʫʪʘʤʠ ʥʘʭʠʣʫ ʚʽʜ 10 ̄ʜʦ 40,̄ ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʢʨʫʪʠʟʥʦʶ ʩʭʠʣʽʚ ï 87%. 

 



ISSN 2415ï3184 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

78 

 
ʈʠʩ. 2. ʂʘʨʪʠ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʩʫʚʽʚ 

 
ʈʠʩ. 3. ʂʘʨʪʘ ʨʦʟʧʦʜʽʣʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʨʝʛʽʦʥʫ (ʟʘ ʜʘʥʠʤʠ 

ʜʝʰʠʬʨʫʚʘʥʥʷ https://www.worldclim.org/) 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ. ɿ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʰʘʨʽʚ ʨʝʣʴʻʬʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʩʫʚʽʚ ʚʠʟʥʘʯʘʣʘʩʷ 

ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ ʟ ʢʨʦʢʦʤ 45:̄ ʧʥ., ʧʥ.ʩʭ., ʩʭ., ʧʜ.ʩʭ., ʧʜ., ʧʜ.ʟʭ., ʟʭ., ʧʥ.ʟʭ. (ʪʘʙʣ. 2). ɸʥʘʣʽʟ 

ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʫ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟʩʫʚʽʚ (985 ʰʪ.) ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ 

ʩʭʽʜʥʦʾ ʪʘ ʧʽʚʜʝʥʥʦʾ ʩʪʦʨʦʥʠ. ʎʝ ʟʘʢʦʥʦʤʽʨʥʦ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʙʽʣʴʰʝ ʦʩʚʽʪʣʶʶʪʴʩʷ ʩʦʥʮʝʤ, 

ʟʘʟʥʘʶʪʴ ʙʽʣʴʰʝ ʪʝʧʣʘ, ʩʠʣʴʥʽʰʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʰʚʠʜʰʝ ʥʘʩʠʯʫʶʪʴʩʷ ʚʦʣʦʛʦʶ. ʇʨʦʪʝ, ʪʨʝʪʷ ʯʘʩʪʠʥʘ ʟʩʫʚʽʚ ï 533 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʪʦʤʫ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʝʢʩʧʦʟʠʮʽʶ 

ʦʜʥʦʟʥʘʯʥʦ ʥʝʤʦʞʣʠʚʦ.  

ɹʘʟʠʩ ʝʨʦʟʽʾ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʨʝʛʽʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʫʩʪʦʶ ʤʝʨʝʞʝʶ ʨʽʯʦʢ 1,4-2,0 ʢʤ/ʢʤ
2
 

[19], ʥʘ ʷʢʠʭ ʯʘʩʪʦ ʬʦʨʤʫʶʪʴʩʷ ʧʘʚʦʜʢʠ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʽʯʥʘ ʝʨʦʟʽʷ. ʉʠʣʴʥʽ ʜʦʚʛʦʪʨʠʚʘʣʽ ʜʦʱʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʽʜʡʦʤ ʨʽʚʥʷ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʪʘ ʩʧʨʠʷʶʪʴ ʧʽʜʨʽʟʘʥʥʶ ʩʭʠʣʫ, ʪʦʤʫ ʙʣʠʟʴʢʽʩʪʴ ʟʩʫʚʽʚ ʜʦ 
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ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʦʜʠʥ ʽʟ ʬʘʢʪʦʨʽʚ ʚʠʥʠʢʥʝʥʥʷ ʟʩʫʚʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ 

ʨʦʟʚʠʪʦʢ ʪʨʝʪʠʥʠ ʟʩʫʚʽʚ ʚʧʣʠʚʘʻ ʙʘʟʠʩ ʝʨʦʟʽʾ: 514 ʰʪ. ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰʝ 200 ʤ ʜʦ 

ʨʽʯʢʠ, ʟ ʥʠʭ 306 ʰʪ. ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ɾ-4. 

ʊʘʙʣʠʮʷ 2  

ʈʦʟʧʦʜʽʣ ʟʩʫʚʽʚ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʨʦʚʠʭ ʯʠʥʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʘʡʦʥʫʚʘʥʥʷ 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʯʠʥʥʠʢ ɼʘ̔ʧʘʟʦʥ 
ʂʽʣʴʢʽʩʪʴ ʟʩʫʚʽʚ 

ɺʝʩʴ ʨʝʛʽʦʥ ɾ-3 ɾ-4 
ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʟʩʫʚʽʚ, ʤ 0-200 

200-400 
400-600 
600-800 
800-1000 
1000-1200 
1200-1400 
1400-1600 

9 
215 
442 
506 
189 
96 
49 
12 

 
 

48 
251 
78 
45 
13 
7 

9 
215 
394 
255 
111 
51 
36 
5 

ʂʨʫʪʠʟʥʘ, ʛʨʘʜ 0-10 
10-20 
20-30 
30-40 
40-50 
>50 

98 
375 
635 
309 
80 
21 

22 
125 
244 
114 
29 
10 

76 
250 
391 
195 
51 
11 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ, ʛʨʘʜ. ʧʥ. 
ʧʥ.ʩʭ. 
ʩʭ. 
ʧʜ.ʩʭ. 
ʧʜ. 
ʧʜ.ʟʭ. 
ʟʭ. 
ʧʥ.ʟʭ. 

140 
129 
172 
257 
311 
238 
171 
100 

17 
32 
56 
75 
106 
81 
48 
27 

123 
97 
116 
182 
205 
157 
123 
73 

ɺʽʜʩʪʘʥʴ ʜʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʤ 0-200 
200-400 
400-600 
600-800 
800-1000 

>1000 

514 
580 
247 
112 
46 
19 

208 
146 
61 
18 
7 
2 

306 
434 
186 
94 
39 
17 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ 
ʨʦʟʣʦʤʫ, ʤ 

0-500 
500-1000 
1000-2000 
2000-4000 
4000-6000 
6000-8000 

278 
240 
457 
451 
71 
21 

83 
68 
141 
105 
30 
15 

195 
172 
316 
346 
41 
6 

ɺʽʜʩʪʘʥʴ ʜʦ ʝʧʽʮʝʥʪʨʽʚ 
ʟʝʤʣʝʪʨʫʩʽʚ, ʤ 

0-2000 
2000-4000 
4000-6000 
6000-8000 
8000-10000 

>10000 

238 
378 
252 
164 
117 
369 

35 
130 
120 
70 
43 
44 

203 
248 
132 
94 
74 
325 

 

ɺʽʜʩʪʘʥʴ ʜʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʣʦʤʫ. ʅʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʽʚ ʚʧʣʠʚʘʻ ʥʘʷʚʥʽʩʪʴ ʨʦʟʣʦʤʥʠʭ ʟʦʥ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʥʘʚʢʦʣʦ ʩʝʙʝ ʦʩʣʘʙʣʝʥʫ ʟʦʥʫ. ʅʘ ʤʝʞʽ ʟʯʣʝʥʫʚʘʥʥʷ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʨʦʣʷʛʘʻ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ, ʷʢʠʡ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ 

ʨʦʟʣʦʤʘʤʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ ʪʘ ʥʘʧʨʷʤʢʽʚ ʩʪʚʦʨʶʻ ʩʠʩʪʝʤʫ ʪʨʽʱʠʥ, ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

[20], ʪʦʤʫ ʮʝʡ ʯʠʥʥʠʢ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʣʷ ʨʝʛʽʦʥʫ 

ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʭʘʨʘʢʪʝʨʥʘ ʙʣʦʢʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʪʦ ʰʠʨʠʥʘ ʟʦʥʠ ʚʧʣʠʚʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʤʝʪʨʽʚ [15]. ʈʦʟʨʘʭʦʚʘʥʽ ʚʽʜʩʪʘʥʽ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ 

ʨʦʟʣʦʤʫ ʚʢʘʟʫʶʪʴ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʟʩʫʚʠ (1426 ʰʪ.) ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʘʜʽʫʩʽ ʜʦ 4000 ʤ., ʟ ʥʠʭ ʫ ɾ-4 ï 

1029 ʰʪ., ʫ ɾ-3 ï 397 ʰʪ. 
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ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ. ɻʣʠʙʠʥʘ ʟʝʤʣʝʪʨʫʩʽʚ ʚ ʨʘʡʦʥʽ ʄʽʞʛʽʨôʷ ʩʪʘʥʦʚʠʪʴ 6-17 ʢʤ, ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʈʘʭʽʚʱʠʥʠ ʨʝʻʩʪʨʫʶʪʴʩʷ ʟʝʤʣʝʪʨʫʩʠ ʥʘ ʛʣʠʙʠʥʽ 17ï27 ʢʤ, ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʛʥʽʪʫʜʦʶ 1,7, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʛʥʽʪʫʜʘ ʨʽʚʥʘ 3. ɿʘʛʘʣʦʤ, ʨʦʟʧʦʜʽʣ ʛʽʧʦʮʝʥʪʨʽʚ ʟʝʤʣʝʪʨʫʩʽʚ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

ʤʘʻ ʤʦʟʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ [21]. ɸʥʘʣʽʟ ʚʽʜʩʪʘʥʝʡ ʜʦ ʝʧʽʮʝʥʪʨʫ ʟʝʤʣʝʪʨʫʩʫ (ʪʘʙʣ. 2) ʩʚʽʜʯʠʪʴ, ʱʦ 41 % 

(616 ʰʪ.) ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʨʘʜʽʫʩʽ ʜʦ 4000 ʤ., ʧʨʠ ʯʦʤʫ, ʙʽʣʴʰʽʩʪʴ (451 ʟʩʫʚ) ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʽ ɾ-4. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʨʝʛʽʦʥʫ ʧʨʠʫʨʦʯʝʥʘ ʜʦ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʥʘʚʢʦʣʦ ʷʢʦʛʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʝʤʣʝʪʨʫʩʠ.  

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʣʽʤʘʪ ʨʝʛʽʦʥʫ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʠʥʘʤʽʯʥʫ ʟʤʽʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʩʧʦʚʟʘʥʥʷ ʟʩʫʚʥʠʭ ʤʘʩ, ʚʦʥʠ 

ʚʽʜ̔ʛʨʘʶʪʴ ʨʦʣʴ çʧʫʩʢʦʚʦʛʦ ʛʘʯʢʘè ʜʣʷ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɸʥʘʣʽʟʫʚʘʣʠʩʴ ʜʘʥʽ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʘʙʦ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʜʣʷ 

ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ (ʨʠʩ. 4) (ʚ ʧʝʨʽʦʜ ʟ ʯʝʨʚʥʷ ʧʦ ʣʠʧʝʥʴ ʨʝʻʩʪʨʫʻʪʴʩʷ 171-174 ʤʤ ʦʧʘʜʽʚ 

(ʚʠʩʦʢʦʛʽʨʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷ ʇʣʘʡ ʟ ʘʙʩʦʣʶʪʥʦʶ ʚʽʜʤʽʪʢʦʶ 1343 ʤ), ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʤʝʪʝʦʩʪʘʥʮʽʷʤʠ ʈʘʭʽʚ (531 ʤ) ʪʘ ʅʠʞʥʽʡ ʉʪʫʜʝʥʠʡ (670 ʤ) ʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 123-

134 ʤʤ). ʉʘʤʝ ʚ ʪʘʢʽ ʥʘʜʤʽʨʥʦ ʟʚʦʣʦʞʝʥʽ ʧʝʨʽʦʜʠ ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʟʩʫʚʠ. 

 
ʈʠʩ.4. ʈʦʟʧʦʜʽʣ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʧʦ ʤʝʪʝʦʩʪʘʥʮʽʷʤ 

(ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ) 

ɼʦʚʛʦʪʨʠʚʘʣʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽ ʦʧʘʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʽʣʴʪʨʘʮʽʶ ʚʦʜʠ, ʟʙʽʣʴʰʫʶʪʴ 

ʚʦʣʦʛʦʥʘʩʠʯʝʥʥʷ, ʧʦʨʦʚʠʡ ʪʠʩʢ, ʟʤʝʥʰʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʩʭʠʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʦʚʟʘʥʥʷ ʟʩʫʚʥʠʭ 

ʤʘʩ. ɼʘʥʽ ʘʢʪʠʚʽʟʘʮʽʾ ʟʩʫʚʽʚ ʟ ʢʘʜʘʩʪʨʫ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʩʠʣʴʥʠʤʠ ʜʦʱʘʤʠ, ʦʩʦʙʣʠʚʦ, ʚ ʪʝʧʣʠʡ 

ʧʝʨʽʦʜ ʟ ʪʨʘʚʥʷ ʧʦ ʩʝʨʧʝʥʴ: 1980 ʨ. (ʪʨʘʚʝʥʴ-ʣʠʩʪʦʧʘʜ), 1998 ʨ. (ʙʝʨʝʟʝʥʴ-ʣʠʩʪʦʧʘʜ), 1999 ʨ. 

(ʣʶʪʠʡ-ʪʨʘʚʝʥʴ), 2000 ʨ. (ʙʝʨʝʟʝʥʴ-ʣʠʧʝʥʴ), 2001 ʨ. (ʣʶʪʠʡ-ʙʝʨʝʟʝʥʴ ʽ ʯʝʨʚʝʥʴ-ʚʝʨʝʩʝʥʴ). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (349 ʤʤ) ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚ ʙʝʨʝʟʥʽ 2001 ʨ, ʢʦʣʠ ʧʝʨʝʚʠʱʠʣʘ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʚ 3,8 ʨʘʟʠ, ʪʦʜʽ ʘʢʪʠʚʽʟʫʚʘʣʦʩʴ 109 ʟʩʫʚʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 1,65 ʢʤ
2
. 

ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʠʭ ʯʠʥʥʠʢʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʧʨʠʯʠʥʠ ʪʘ ʤʝʭʘʥʽʟʤʠ 

ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʚʦʜʠʚʩʷ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʤʝʪʦʜʦʤ ɺʘʨʽʤʘʢʩ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʦʙôʻʜʥʫʻ 

ʧʘʨʘʤʝʪʨʠ ʟ ʩʠʣʴʥʦʶ ʢʦʨʝʣʷʮʽʻʶ, ʢʦʣʠ ʬʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʽʣʴʰʝ 0,7 (ʫ ʪʘʙʣ.3 ʚʠʜʽʣʝʥʦ 

ʢʫʨʩʠʚʦʤ), ʮʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʘʨʘʤʝʪʨ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʯʠʥʥʠʢʦʤ (ʫ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ï ʨʦʟʚʠʪʢʦʤ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ). ɼʦʜʘʪʥʠʡ ʟʥʘʢ ʬʘʢʪʦʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʧʘʨʘʤʝʪʨʘ ʟ ʯʠʥʥʠʢʦʤ, ʚʽʜôʻʤʥʠʡ ï ʧʨʦ ʦʙʝʨʥʝʥʠʡ. ʅʝʦʜʤʽʥʥʦʶ ʫʤʦʚʦʶ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ñʘʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ ʟʩʫʚʫòʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʨʝʰʪʘ ʬʘʢʪʦʨʽʚ ï ʣʦʛʥʦʨʤʘʣʴʥʦʤʫ, ʝʢʩʪʨʝʤʘʣʴʥʦʤʫ ʪʘ ɺʝʡʙʫʣʘ. ʑʦʙ 

ʥʘʙʣʠʟʠʪʠ ʨʦʟʧʦʜʽʣ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʥʫʚʘʣʦʩʴ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ. 
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ʄʘʪʨʠʮʷ ʬʘʢʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ  

ʇʘʨʘʤʝʪʨ 

ʉʝʨʝʜʥʴʦ- ʪʘ ʥʠʟʴʢʦʛʽʨʩʴʢʽ 
ʤʘʩʠʚʠ ɺʦʜʦʜʽʣʴʥʦ-

ɺʝʨʭʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ɾ-3) 

ʉʝʨʝʜʥʴʦʚʠʩʦʪʥʽ ʇʦʣʦʥʠʥʩʴʢʦ-
ʏʦʨʥʦʛʦʨʩʴʢʽ ʪʘ ʈʘʭʽʚʩʴʢʦ-ʏʠʚʯʠʥʩʴʢʽ 

ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʽ ʧʘʩʤʘ (ɾ-4) 
ʬʘʢʪʦʨ 1 ʬʘʢʪʦʨ 2 ʬʘʢʪʦʨ 3 ʬʘʢʪʦʨ 1 ʬʘʢʪʦʨ 2 ʬʘʢʪʦʨ 3 ʬʘʢʪʦʨ 4 

ɸʙʩʦʣʶʪʥʘ 
ʚʽʜʤʽʪʢʘ ʟʩʫʚʫ 

0,787 -0,088 -0,334 0,887 0,009 -0,055 0,002 

ʂʨʫʪʠʟʥʘ ʩʭʠʣʫ 0,807 -0,083 -0,106 0,773 -0,019 0,337 -0,141 
ɺʽʜʩʪʘʥʴ ʜʦ 
ʙʘʟʠʩʫ ʝʨʦʟʽʾ 

0,525 0,422 0,443 0,029 -0,006 0,899 0,079 

ɺʽʜʩʪʘʥʴ ʜʦ 
ʨʦʟʣʦʤʫ 

0,021 -0,624 0,257 -0,009 0,038 0,065 0,967 

ɺʽʜʩʪʘʥʴ ʜʦ 
ʝʧʽʮʝʥʪʨʫ 
ʟʝʤʣʝʪʨʫʩʫ 

-0,128 -0,706 -0,115 0,616 -0,263 -0,339 0,216 

ʉʫʤʘʨʥʘ ʨʽʯʥʘ 
ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

-0,268 -0,301 0,753 -0,108 0,871 0,154 -0,043 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʦʚʽʪʨʷ 

0,135 0,037 -0,799 0,006 -0,853 0,129 -0,078 

ʏʘʩʪʢʘ ʟʘʛʘʣʴʥʦʾ 
ʜʠʩʧʝʨʩʽʾ 

0,24 0,19 0,23 0,25 0,22 0,15 0,15 

 
ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦ ʦʢʨʝʤʠʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤ ʦʙʣʘʩʪʷʤ.  

ɼʣʷ ʥʠʟʴʢʦʛʽʨʩʴʢʠʭ ʤʘʩʠʚʽʚ ɺʦʜʦʜʽʣʴʥʦ-ɺʝʨʭʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ɾ-3) ʚʠʜʽʣʝʥʦ ʪʨʠ ʬʘʢʪʦʨʠ: 

ʧʝʨʰʠʡ ï ʧʦʷʩʥʶʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʨʝʣʴʻʬʫ ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʽʚ: ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʶʪʴ 

ʘʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ ʟʩʫʚʫ (0,79) ʪʘ ʢʨʫʪʠʟʥʘ ʧʨʦʬʽʣʶ (0,81), ʢʨʽʤ ʪʦʛʦ, ʧʦʢʘʟʫʻ ʧʨʷʤʠʡ ʚʧʣʠʚ 

ʨʽʯʢʦʚʦʾ ʝʨʦʟʽʾ (0,53). ɼʨʫʛʠʡ ʬʘʢʪʦʨ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʩʫʚʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʘʣʝʢʦ ʚʽʜ ʝʧʽʮʝʥʪʨʽʚ 

ʟʝʤʣʝʪʨʫʩʽʚ (-0,71) ʪʘ ʚʽʜ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ (-0,62). ʊʨʝʪʽʡ ʬʘʢʪʦʨ ʧʦʷʩʥʶʻ ʚʧʣʠʚ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʟʩʫʚʽʚ ʤʘʶʪʴ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ (0,75) ʪʘ 

ʦʙʝʨʥʝʥʠʡ ʚʧʣʠʚ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ (-0,80). ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʧʦʷʩʥʶʶʪʴ 68 % ʜʠʩʧʝʨʩʽʾ.  

ɼʣʷ ʩʝʨʝʜʥʴʦʚʠʩʦʪʥʠʭ ʇʦʣʦʥʠʥʩʴʢʦ-ʏʦʨʥʦʛʽʨʩʴʢʠʭ ʪʘ ʈʘʭʽʚʩʴʢʦ-ʏʠʚʯʠʥʩʴʢʠʭ ʭʨʝʙʪʽʚ (ɾ-4) 

ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʬʘʢʪʦʨʠ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʧʦʢʘʟʫʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʨʝʣʴʻʬʫ ʥʘ 

ʨʦʟʚʠʪʦʢ ʟʩʫʚʽʚ: ʥʘʡʙʽʣʴʰʝ ʬʘʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʶʪʴ ʘʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ ʟʩʫʚʫ (0,89) ʪʘ 

ʢʨʫʪʠʟʥʘ ʧʨʦʬʽʣʶ (0,77), ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʩʝʡʩʤʽʯʥʦʩʪʽ (0,62). ɼʨʫʛʠʡ ʬʘʢʪʦʨ ʦʙôʻʜʥʫʻ ʚʧʣʠʚ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ: ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʟ ʦʧʘʜʘʤʠ (0,87) ʪʘ ʦʙʝʨʥʝʥʘ ï ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ (-0,85). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʙʣʘʩʪʽ ɾ-3, ʪʨʝʪʽʡ ʬʘʢʪʦʨ ʧʽʜʩʠʣʶʻ ʚʧʣʠʚ ʙʘʟʠʩʫ ʝʨʦʟʽʾ (0,9), ʘ ʯʝʪʚʝʨʪʠʡ ʬʘʢʪʦʨ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʟʩʫʚʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʚʦʨʝʥʦʛʦ ʟʦʥʦʶ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ (0,97). ʉʫʤʘʨʥʘ ʜʠʩʧʝʨʩʽʷ 

ʬʘʢʪʦʨʽʚ 77 %. 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʽ ɻɯʉ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʪʘ ʯʘʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʚʝʜʝʥʠʡ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʨʦʟʨʘʭʫʚʘʪʠ 

ʫʨʘʞʝʥʽʩʪʴ ʟʩʫʚʘʤʠ ʧʦ ʦʢʨʝʤʠʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤ ʦʙʣʘʩʪʷʤ, ʨʘʡʦʥʘʤ, ʚʽʜʩʪʘʥʽ ʚʽʜ ʟʩʫʚʽʚ ʜʦ 

ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʨʦʟʣʦʤʫ, ʝʧʽʮʝʥʪʨʽʚ ʟʝʤʣʝʪʨʫʩʽʚ, ʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʚ ʚʧʣʠʚ 

ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʟʩʫʚʽʚ. ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚʠʩʦʢʘ ʫʨʘʞʝʥʽʩʪʴ 

ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʨʝʛʽʦʥʫ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʧʦʷʩʥʶʻʪʴʩʷ ʩʫʢʫʧʥʠʤ ʚʧʣʠʚʦʤ ʛʝʦʤʦʨʬʦʣʦʛʽʾ 

(ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ, ʢʨʫʪʠʟʥʘ ʩʭʠʣʫ, ʧʽʜʨʽʟʘʥʥʷ ʩʭʠʣʽʚ ʨʽʯʢʦʚʦʶ ʝʨʦʟʽʻʶ), ʥʘ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʫ ʦʙʣʘʩʪʴ ɾ-4 ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʤʘʻ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ (ʟʩʫʚʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʟʦʥʘʭ 

ʚʧʣʠʚʫ ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ ʪʘ ʧʦʙʣʠʟʫ ʦʩʝʨʝʜʢʽʚ ʟʝʤʣʝʪʨʫʩʽʚ), ʧʨʠ ʮʴʦʤʫ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ 

ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʧʨʦʚʦʢʫʶʯʦʛʦ ʬʘʢʪʦʨʫ. ʇʝʨʝʨʘʭʦʚʘʥʽ ʬʘʢʪʦʨʠ ʧʦʷʩʥʶʶʪʴ 68-77 % ʧʨʠʯʠʥ 

ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʝʰʪʘ ʚʽʜʩʦʪʢʽʚ ʥʘʣʝʞʘʪʴ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ 

(ʥʘʷʚʥʽʩʪʴ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʬʣʽʰʫ) ʪʘ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ (ʚʠʨʫʙʢʘ 

ʣʽʩʽʚ, ʧʽʜʨʽʟʢʘ ʩʭʠʣʽʚ ʧʨʠ ʧʨʦʢʣʘʜʘʥʥʽ ʜʦʨʽʛ, ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʤʫʥʽʢʘʮʽʡ, ʩʧʦʨʫʜ ʽ ʪ. ʧ.). 

ʈʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʨʘʟʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ 

ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʦʪʠʟʩʫʚʥʠʭ ʟʘʭʦʜʽʚ ʟʘʨʘʜʠ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʝʛʽʦʥʫ. ʆʩʦʙʣʠʚʘ ʧʦʪʨʝʙʘ ʜʣʷ 
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ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʻ ʤʘʨʢʝʨʘʤʠ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʛʽʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʮʝ ï 

ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ, ʦʮʽʥʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ ʚʽʜ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʟʩʫʚʠ. 
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GEO-INFORMATION ANALYSIS  OF NATURAL FACTORS   

OF LANDSLIDE FORMATI ON IN THE REGION   

OF THE FOL DED CARPATHIANS (IN THE TRANSCARPATHIAN REGION)  
 
The article aims at performing the geoinformation analysis of natural factors and an assessment of 

their impact on the development of landslide processes in the region of the Folded Carpathians (in the 
Transcarpathian region) by engineering and geological zoning. 

The following research materials and methods were used in the study: cadastre of landslides of the 
Transcarpathian region (SRDE ñGeoinform of Ukraineò) for the period of activation in 1980, 1998-2001; 
cartographic information on hydrography, tectonic structure, data from weather stations in the region. 

The performed geoinformation analysis using QGIS tools made it possible to calculate the impact 
of landslides on separate engineering and geological areas, districts, the distance from landslides to the 
base of erosion, faults, earthquake epicenters, the performed statistical analysis using the Statistica 
program quantitatively assessed the influence of natural factors on the development of landslides. The 
factor analysis established that the high susceptibility to landslides of the low-mountain massifs of the 
Vododil-Verkhovyna Carpathians (ɾ-3) and the medium-altitude Polonyna-Chornohora and Rakhiv-
Chvvchyn ranges (ɾ-4) could be explained by the combined influence of geomorphology (absolute 
elevations, slope steepness, undercutting of slopes by river erosion). In addition, the region (ɾ-4) is 
significantly influenced by tectonic and seismic factors (landslides develop in the zones affected by 
tectonic faults and near the centers of earthquakes), while atmospheric precipitation plays the role of a 
trigger factor. The considered factors explain 68-77% of the reasons for the development of landslide 
processes. It can be assumed that the remaining proportion is related to the geological structure (the 
presence of two-component clay flysch) and the influence of manmade factors (deforestation, trimming of 
slopes during the construction of roads, construction of communications, structures, etc.). 

Key words: geoinformation analysis, landslides, Folded Carpathians, faults, factor analysis. 
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ɽʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʋ ʉʀʉʊɽʄɯ ʇʆɺʆɼɾɽʅʅʗ  

ɿ ʇʃɸʉʊʀʂʆɺʀʄʀ ɺɯɼʍʆɼɸʄʀ  

 
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟ ʟʘʙʨʫʜʥʝʥʠʭ ʧʣʘʩʪʠʢʦʤ ʪʝʨʠʪʦʨʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʠʰʢʦʚʠʡ ʤʽʢʨʦʙʽʦʤ ʚʠʜʽʚ ʣʠʯʠʥʢʠ ʚʝʣʠʢʦʾ ʚʦʩʢʦʚʦʾ ʤʦʣʽ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʣʘʩʪʠʢ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ, ʘ ʢʠʰʢʦʚʠʡ ʤʽʢʨʦʙʽʦʤ ʭʨʦʙʘʢʘ ʟʜʘʪʥʠʡ ʚʠʞʠʚʘʪʠ ʥʘ 
ʧʦʣʽʩʪʠʨʦʣʽ. ʊʘʢʦʞ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴ ʧʦʣʽʝʪʠʣʝʥ ʚ ʩʣʠʥʽ ʚʦʩʢʦʚʠʭ 
ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʣʘʩʪʠʢʦʤ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʙʽʦʜʝʛʨʘʜʘʮʽʷ ʧʣʘʩʪʤʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ 
ʮʽʣʴʥʦʢʣʽʪʠʥʥʦʛʦ ʙʽʦʢʘʪʘʣʽʟʫ ʘʙʦ ʙʝʟʢʣʽʪʠʥʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʽʚ 
ʜʠʢʦʛʦ ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ 
ʬʝʨʤʝʥʪʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʙʽʦʜʝʛʨʘʜʫʶʪʴ ʧʣʘʩʪʤʘʩʠ ʪʘ ʩʧʨʠʷʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʋ ʩʪʘʪʪʽ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ 
ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʠʢʫ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ 
ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʧʦʣʽʦʣʝʬʽʥʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʬʝʨʤʝʥʪʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʘʛʘʣʴʥʽʡ 
ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʤʘʩ,ʥʘʚʦʜʷʪʴʩʷ ʧʨʠʢʣʘʜʠ ʫʩʧʽʰʥʦʾ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʇɽʊ-ʛʽʜʨʦʣʘʟʠ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ 
ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʤʘʩ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʮʽʡ 
ʛʘʣʫʟʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʦʣʽʩʪʠʨʦʣʫ (ʇʉ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʯʠʥʦʢ ʞʫʢʘ Uloma sp, 
ʷʢʽ ʘʢʪʠʚʥʦ ʞʠʚʣʷʪʴʩʷ ʇʉ ʪʘ ʚʠʜʽʣʷʶʪʴ ʬʝʨʤʝʥʪʠ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴ ʡʦʛʦ ʥʘ ʙʽʦʤʘʩʫ ʪʘ ʽʥʰʽ 
ʙʽʦʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʝʥʦ ʨʽʚʝʥʴ ʚʠʞʠʚʘʥʥʷ ʪʘ ʚʽʜʩʦʪʦʢ ʚʪʨʘʪʠ 
ʚʘʛʠ ʇʉ. ɺʩʪʘʥʦʚʣʝʥʦ , ʱʦ ʣʠʯʠʥʢʠ ʞʫʢʘ Uloma sp. ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʜʝʛʨʘʜʫʚʘʪʠ ʇʉ, ʱʦ ʻ 
ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʟʤʝʥʰʝʥʥʽ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʩʧʦʩʦʙʫ 
ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʠʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʚʠʤʠ 
ʚʽʜʭʦʜʘʤʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʧʣʘʩʪʠʢ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʙʽʦʜʝʛʨʘʜʘʮʽʷ, ʬʝʨʤʝʥʪʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘʡʙʽʣʴʰʠʤʠ ʚʠʢʣʠʢʘʤʠ ʩʴʦʛʦʜʝʥʥʷ  ̒ʫʧʨʘʚʣʽʥʥʷ ʧʣʘʩʪʠʢʦʚʠʤʠ 
ʚʽʜʭʦʜʘʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦ ʚʨʘʭʦʚʫʶʯʠ 
ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʧʣʘʩʪʠʢʦʚʽ ʚʠʨʦʙʠ. ʏʝʨʝʟ ʚʠʢʣʠʢʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʧʦʪʦʯʥʦʤʫ ʩʮʝʥʘʨʽʾ, ʽʩʥʫʻ 
ʧʦʪʨʝʙʘ ʪʝʨʤʽʥʦʚʦ ʟʤʽʥʠʪʠ ʩʪʨʘʪʝʛʽʶ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʤ ʽʟ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʩʧʘʣʶʚʘʥʥ ̫ʥʘ 
ʙʽʣʴʰ ʩʪʽʡʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʘʣʴʪʝʨʥʘʪʠʚʫ [1]. 

 ɿ ̔ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʪʨʘʜʠʮʽʡʥʽ 
ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʩʧʘʣʶʚʘʥʥʷ, ʙʽʣʴʰʝ ʥʝ  ̒ʩʪʽʡʢʠʤʠ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [2]. ʉʫʯʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʘʩʪʠʢʦʚʠʭ 
ʚʠʨʦʙʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʎʝ ʥʝʛʘʪʠʚʥʦ 
ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʚʽʜʥʦʚʣʝʥʥʷ 
ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʫ ʙʽʦʣʦʛʽʯʥʦʛʦ 
ʨʦʟʢʣʘʜʘʥʥʷ. 
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ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ  ̒ʜʦʙʫʚʘʥʥʷʟ 
ʥʠʭ ʝʥʝʨʛʽʾ. ʇʦʨʽʚʥʷʥʦ ʟʽ ʩʧʘʣʶʚʘʥʥʷʤ  ̔ʫʪʠʣʽʟʘʮʽʻʶ ʥʘ ʟʚʘʣʠʱʘʭ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʢʫ ʚ 
ʧʘʣʠʚʦ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʥʝʙʝʟʧʝʯʥʽ ʚʠʢʠʜʠ ʪʘ ʟʘʨʘʞʝʥʥʷ ʧʘʪʦʛʝʥʘʤʠ. ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʧʘʣʠʚʘ 
ʟ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʨʝʘʢʮʽʡʥʽ ʬʘʢʪʦʨʠ (ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʘ ʰʚʠʜʢʽʩʪʴ 
ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ) ʤʦʞʫʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ [3]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʮʝʩ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʣʘʩʪʠʢʫ ʚ 
ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʽʤʝʨʽʚ  ̔ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ʌʽʟʠʢʦïʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʥʪʝʪʠʯʥʠʭ ʧʣʘʩʪʤʘʩ (ʢʨʠʩʪʘʣʽʯʥʽʩʪʴ, ʛʽʜʨʦʬʽʣʴʥʽʩʪʴ , ʤʦʣʝʢʫʣʷʨʥʘ 
ʤʘʩʘ ʪʘ ʤʽʮʥʽʩʪʴ)  ̒ʚʠʨʽʰʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʇʣʘʩʪʤʘʩʠ ʟ 
ʤʝʥʰʠʤ ʩʪʫʧʝʥʝʤ ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʤʘʶʪʴ ʚʠʱʫ ʢʨʠʩʪʘʣʽʯʥʽʩʪʴ, ʱʦ ʥʝʩʧʨʠʷʪʣʠʚʦ ʜʣʷ 
ʙʽʦʜʝʛʨʘʜʘʮʽʾ; ʘʤʦʨʬʥʽ ʦʙʣʘʩʪʽ ʚ ʧʦʣʽʤʝʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʤʽʢʨʦʙʥʦʾ ʘʪʘʢʠ 
ʧʦʨʽʚʥʷʥʦ ʟ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʦʙʣʘʩʪʷʤʠ [4]. ʆʪʞʝ, ʙʽʦʨʦʟʢʣʘʜʘʥʽʩʪʴ LDPE(ʧʣʘʩʪʠʢ ʥʠʟʴʢʦʾ 
ʱʽʣʴʥʦʩʪʽ) ʚʠʱʝ, ʥʽʞ ʟ HDPE (ʧʣʘʩʪʠʢ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ) , ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʠʣʴʥʦ ʨʦʟʛʘʣʫʞʝʥʦʶ 
ʩʪʨʫʢʪʫʨʦʶ LDPE. ʂʨʽʤ ʪʦʛʦ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʣʘʩʪʤʘʩʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ 
ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ, ʦʩʢʽʣʴʢʠ ʟʥʠʞʝʥʘ ʨʦʟʯʠʥʥʽʩʪʴ ʧʦʣʽʤʝʨʫ ʧʝʨʝʰʢʦʜʞʘʻ 
ʤʽʢʨʦʙʥʽʡ ʜʽʾ ʪʘ ʧʦʜʘʣʴʰʽʡ ʘʩʠʤʽʣʷʮʽʾ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʚ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥʘʭ. ʎʝ ʪʘʢʦʞ 
ʧʦʷʩʥʶʻ ʧʽʜʚʠʱʝʥʫ ʙʽʦʨʦʟʢʣʘʜʘʥʽʩʪʴ ʛʽʜʨʦʬʽʣʴʥʠʭ ʧʣʘʩʪʠʢʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʽʜʨʦʬʦʙʥʠʤʠ 
ʧʦʣʽʤʝʨʘʤʠ. ʅʘʷʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʫ ʧʦʣʽʤʝʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 
ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʧʣʘʩʪʤʘʩ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʧʨʠʩʫʪʥʽʩʪʴ ʮʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ 
ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʧʦʣʽʤʝʨʫ [5]. ʂʨʽʤ ʪʦʛʦ, ʤôʷʢʠʡ ʧʣʘʩʪʠʢ, ʷʢ ʧʨʘʚʠʣʦ, 
ʨʫʡʥʫʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʪʚʝʨʜʠʡ ʘʙʦ ʤʽʮʥʠʡ ʧʣʘʩʪʠʢ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ɹʽʦʨʦʟʢʣʘʜʘʥʽ ʧʣʘʩʪʠʢʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʦ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ  ̒ʙʝʟʧʝʯʥʠʤ  ̔ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʤ. ʐʚʠʜʢʽʩʪʴ 
ʨʦʟʢʣʘʜʘʥʥʷ ʙʽʦʨʦʟʢʣʘʜʘʥʦʾ ʧʣʘʩʪʤʘʩʠ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʽʟʥʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 
ʥʘʢʦʧʠʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
ʂʨʽʤ ʪʦʛʦ, ʚ ʜʦʩʣʽʜʞʝʥʥʽ [6] ʧʦʢʘʟʘʥʦ, ʱʦ ʙʽʦʨʦʟʢʣʘʜʘʥ ̔ʧʣʘʩʪʠʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 
ʤʽʢʨʦʧʣʘʩʪʠʢ, ʱʦ ʩʪʚʦʨʶʻ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʜʣʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʆʪʞʝ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʨʦʟʢʣʘʜʘʥʦʾ ʧʣʘʩʪʤʘʩʠ,  ̔ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ. ʇʦʚʥʘ ʟʘʤʽʥʘ ʟʚʠʯʘʡʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʧʣʘʩʪʠʢʽʚ ʥʘ ʙʽʦʨʦʟʢʣʘʜʘʥʽ ʧʣʘʩʪʠʢʠ ʧʦʢʠ ʱʦ  ̒
ʥʝʤʦʞʣʠʚʦʶ,  ̔ ʜʦʮʽʣʴʥʦ ʰʫʢʘʪʠ ʢʦʤʧʨʦʤʽʩʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʦʟʢʣʘʜʘʥʦʾ 
ʧʣʘʩʪʤʘʩʠ ʪʽʣʴʢʠ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʙʩʷʟʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 
ʚʽʜʭʦʜʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 
ʟʥʘʡʜʝʥʽ ʚ ʤʽʩʮʷʭ, ʟʘʙʨʫʜʥʝʥʠʭ ʧʣʘʩʪʠʢʦʤ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ˇʨʫʥʪʠ ʪʘ ʟʚʘʣʠʱʘ ʚʽʜʭʦʜʽʚ). 
ɺʦʥʠ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʟʜʘʪʥʽʩʪʴ ʩʧʦʞʠʚʘʪʠ ʧʣʘʩʪʠʢ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʠʰʢʦʚʠʡ ʤʽʢʨʦʙʽʦʤ ʚʠʜʽʚ ʣʠʯʠʥʢʠ ʚʝʣʠʢʦʾ ʚʦʩʢʦʚʦʾ 
ʤʦʣʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʩʪʠʢʦʚʽ ʩʫʙʩʪʨʘʪʠ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ. ɸʣʝ ʨʦʟʤʽʨʠ 
ʤʽʢʨʦʯʘʩʪʠʥʦʢ LDPE ʩʧʨʠʯʠʥʶʶʪʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʢʠʰʢʽʚʥʠʢʘ 
ʜʦʱʦʚʦʛʦ ʯʝʨʚôʷʢʘ Lumbricus terrestris. ʊʘʢʦʞ, ʢʠʰʢʦʚʠʡ ʤʽʢʨʦʙʽʦʤ ʭʨʦʙʘʢʘ (Zophobas morio) 
ʟʜʘʪʥʠʡ ʚʠʞʠʚʘʪʠ ʥʘ ʧʦʣʽʩʪʠʨʦʣʽ (PS), ʱʦ ʟʤʽʥʶʻ ʤʦʨʬʦʣʦʛʽʶ ʧʦʚʝʨʭʥʽ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ [7,8]. 

ʆʢʨʽʤ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ, ʙʫʣʦ ʫʩʧʽʰʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʥʦ ʜʚʘ ʬʝʨʤʝʥʪʠ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴ 
ʧʣʘʩʪʠʢ, ʚʽʜʦʤʽ ʷʢ (Ceres  ̔Demetra), ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʩʣʠʥʽ ʚʦʩʢʦʚʠʭ ʯʝʨʚôʷʢʽʚ (Galleria mellonella). 
ʎ ̔ʬʝʨʤʝʥʪʠ ʟʜʘʪʥʽ ʦʢʠʩʣʶʚʘʪʠ ʪʘ ʜʝʧʦʣʽʤʝʨʠʟʫʚʘʪʠ ʧʦʣʽʝʪʠʣʝʥ ʧʽʩʣʷ ʢʽʣɹʢʦʭ ʛʦʜʠʥ ʚʠʪʨʠʤʢʠ 
ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʥʝʡʪʨʘʣʴʥʦʤʫ pH. ɺʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴ 
ʧʣʘʩʪʠʢ,  ̒ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʬʝʨʤʝʥʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʬʨʘʛʤʝʥʪʘʮʽʾ 
ʧʦʣʽʤʝʨʽʚ [9].  

ʄʠ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʷʚʠʣʠ, ʱʦ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʙʽʦʜʝʛʨʘʜʘʮʽʶ 
ʧʣʘʩʪʤʘʩ ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ ʮʽʣʴʥʦʢʣʽʪʠʥʥʦʛʦ ʙʽʦʢʘʪʘʣʽʟʫ ʘʙʦ ʙʝʟʢʣʽʪʠʥʥʦʛʦ 
ʧʽʜʭʦʜʫ. ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʠʢʫ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʯʘʪʢʦʚʫ ʬʝʨʤʝʥʪʘʮʽʶ 
ʤʽʢʨʦʙʥʠʭ ʰʪʘʤʽʚ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʅ  ̔ʜʦʜʘʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 
ʇʽʩʣʷ ʮʴʦʛʦ ʤʠ ʟʜʽʡʩʥʠʣʠ ʙʽʦʢʘʪʘʣʽʟ ʮʽʣʦʾ ʢʣʽʪʠʥʠ ʰʣʷʭʦʤ ʽʥʢʫʙʘʮʽʾ ʤʽʢʨʦʙʥʠʭ ʰʪʘʤʽʚ ʧʨʠ ʚʠʱʽʡ 
ʱʽʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʟ ʟʨʘʟʢʘʤʠ ʧʣʘʩʪʠʢʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʙʝʟʢʣʽʪʠʥʥʠʡ ʧʽʜʭʽʜ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʨʫʡʥʫʚʘʪʠ ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʾ 
ʬʝʨʤʝʥʪʘʮʽʾ. ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ ʮʽʣʴʥʦʢʣʽʪʠʥʥʦʤʫ ʙʽʦʢʘʪʘʣʽʟʽ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʜʽʷ ʬʝʨʤʝʥʪʽʚ, ʱʦ 
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ʨʦʟʢʣʘʜʘʶʪʴ ʧʣʘʩʪʠʢ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʤʽʢʨʦʙʥʠʭ ʰʪʘʤʽʚ (ʪʦʙʪʦ ʜʠʢʦʛʦ ʪʠʧʫ ʘʙʦ 
ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ), ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʨʘʛʤʝʥʪʘʮʽʾ ʧʦʣʽʤʝʨʫ. ʇʨʠ ʧʨʠʡʥʷʪʪʽ ʮʽʣʴʥʦʢʣʽʪʠʥʥʦʛʦ ʧʽʜʭʦʜʫ 
ʫʤʦʚʠ ʙʨʦʜʽʥʥʷ, ʪʘʢʽ ʷʢ ʜʦʩʪʫʧʥʽʩʪʴ ʢʠʩʥʶ, ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʨʅ,  ̒ʢʣʶʯʦʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʞʠʚʘʥʥʷ ʪʘ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʝʢʩʧʨʝʩʫʶʪʴ ʬʝʨʤʝʥʪʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ 
ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʧʣʘʩʪʠʢʫ. 

ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ ʮʽʣʴʥʦʢʣʽʪʠʥʥʦʤʫ ʙʽʦʢʘʪʘʣʽʟʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʤʽʢʨʦʙʥʠʭ 
ʰʪʘʤʽʚ, ʨʦʟʢʣʘʜʘʶʪʴ ʧʣʘʩʪʠʢ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʬʨʘʛʤʝʥʪʘʮʽʾ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ  ̔
ʚʠʞʠʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʧʣʘʩʪʠʢʫ, ʢʣʶʯʦʚʠʤʠ  ̒ʫʤʦʚʠ 
ʙʨʦʜʽʥʥʷ, ʪʘʢʽ ʷʢ ʜʦʩʪʫʧʥʽʩʪʴ ʢʠʩʥʶ, ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʨʅ. ʇʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʢʘʪʘʣʽʟ ʮʽʣʦʾ ʢʣʽʪʠʥʠ ʜʣʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʦʣʽʦʣʝʬʽʥʽʚ ʟ ʚʫʛʣʝʮʝʚʠʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ. ʆʩʢʽʣʴʢʠ ʬʝʨʤʝʥʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʮʠʭ ʧʣʘʩʪʠʢʽʚ, ʱʝ ʧʦʪʨʽʙʥʦ 
ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʪʨʘʜʠʮʽʡʥʠʡ ʮʽʣʴʥʦʢʣʽʪʠʥʥʠʡ ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʤʽʚ ʜʠʢʦʛʦ ʪʠʧʫ ʚ 
ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʥʘʤ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʬʝʨʤʝʥʪʠ, ʷʢʽ 
ʝʬʝʢʪʠʚʥʦ ʙʽʦʜʝʛʨʘʜʫʶʪʴ ʮ ̔ʧʣʘʩʪʤʘʩʠ  ̔ʩʧʨʠʷʶʪʴ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [10]. 

ʂʨʽʤ ʧʦʰʫʢʫ ʥʦʚʠʭ ʰʪʘʤʽʚ  ̔ ʬʝʨʤʝʥʪʽʚ ʜʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʧʣʘʩʪʠʢʫ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ 
ʨʦʟʚʠʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ɼʣʷ ʧʦʣʽʦʣʝʬʽʥʽʚ ʤʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ, ʪʘʢʫ ʷʢ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʦʧʨʦʤʽʥʝʥʥʷ, ʪʝʨʤʽʯʥʘ ʪʘ ʭʽʤʽʯʥʘ 
ʦʙʨʦʙʢʘ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʾʭ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʎʝ ʩʪʘʣʦʩʷ ʪʦʤʫ, ʱʦ ʾʭ 
ʚʠʩʦʢʦʛʽʜʨʦʬʦʙʥʘ ʧʨʠʨʦʜʘ, ʷʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʷʩʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʣʘʥʮʶʛʘ, 
ʧʝʨʝʰʢʦʜʞʘʻ ʜʽʾ ʤʽʢʨʦʙʽʚ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʽʥʜʫʢʫʻ 
ʦʢʠʩʣʝʥʥʷ ʧʦʣʽʤʝʨʫ ʪʘ ʩʧʨʠʷʻ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʮʝʩʫ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʽʥʢʫʙʘʮʽʶ 
ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ɯʥʰʽ ʥʦʚʽ ʩʪʨʘʪʝʛʽʾ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, 
ʪʘʢʽ ʷʢ ʛʘʤʤʘ-ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʧʣʘʟʤʦʚʘ ʦʙʨʦʙʢʘ, ʪʘʢʦʞ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 
ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʠʢʫ. ɿʘʟʚʠʯʘʡ, ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʫ ʧʦʣʽʤʝʨʥʦʤʫ ʣʘʥʮʶʟʽ (ʥʘʧʨʠʢʣʘʜ, ʢʘʨʙʦʥʽʣʴʥʠʭ, 
ʢʘʨʙʦʢʩʠʣʴʥʠʭ  ̔ʩʢʣʘʜʥʠʭ ʝʬʽʨʽʚ). ʅʘʤʠ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʚ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʤʘʩ ʧʽʩʣʷ 
ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, ʘ ʰʚʠʜʢʽʩʪʴ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʠʭ ʧʣʘʩʪʤʘʩ ʙʫʣʘ 
ʚʠʱʦʶ, ʥʽʞ ʫ ʧʣʘʩʪʤʘʩ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ [11]. 

ʈʦʟʨʦʙʢʘ ʬʝʨʤʝʥʪʽʚ ʟ ʧʦʪʨʽʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ 
ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʧʣʘʩʪʤʘʩ. ʌʝʨʤʝʥʪʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʨʦʟʢʣʘʜʘʶʪʴ ʽʥʰʽ ʩʠʥʪʝʪʠʯʥʽ ʧʣʘʩʪʤʘʩʠ, ʱʝ 
ʧʦʪʨʽʙʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʠʣʦ 
ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʫ ʪʘ ʘʢʪʠʚʥʫ ʇɽʊ-ʛʽʜʨʦʣʘʟʫ (ʰʚʠʜʢʘ ʇETʘʟʘ). ɺʽʜʤʽʯʝʥʫ ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 
ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʇɽʊ ʧʦʨʽʚʥʷʥʦ ʟ ʇɽʊʘʟʦʶ ʜʠʢʦʛʦ ʪʠʧʫ ʪʘ ʢʽʣʴʢʦʤʘ ʽʥʰʠʤʠ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤʠ 
ʬʝʨʤʝʥʪʘʤʠ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ [12,13]. 

ɹʽʦʨʦʟʢʣʘʜʘʥʥʷ ʧʽʥʦʩʪʠʨʦʣʫ (PS) ʣʠʯʠʥʢʘʤʠ ʞʫʢʘ Uloma sp.  ̒ʦʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ 
ʧʝʨʝʨʦʙʢʠ ʮʴʦʛʦ ʧʣʘʩʪʠʢʫ ʚ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʡ ʩʧʦʩʽʙ. ʃʠʯʠʥʢʠ ʤʦʞʫʪʴ ʧʝʨʝʨʦʙʣʷʪʠ 
ʧʽʥʦʩʪʠʨʦʣ  ̔ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʡʦʛʦ ʥʘ ʙʽʦʤʘʩʫ ʪʘ ʽʥʰʽ ʙʽʦʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ. ʇʨʦʮʝʩ ʙʽʦʜʝʛʨʘʜʘʮʽʾ 
ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʣʠʯʠʥʢʠ ʞʫʢʘ ʞʠʚʣʷʪʴʩʷ ʧʽʥʦʩʪʠʨʦʣʦʤ, ʘ ʧʦʪʽʤ ʚʠʜʽʣʷʶʪʴ ʬʝʨʤʝʥʪʠ, ʷʢʽ 
ʨʦʟʢʣʘʜʘʶʪʴ ʡʦʛʦ ʥʘ ʤʝʥʰʽ ʢʦʤʧʦʥʝʥʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ  ̒ʫʪʚʦʨʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʽʥʰʠʭ 
ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʨʦʙʥʠʮʪʚʽ 
ʜʦʙʨʠʚ ʘʙʦ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 

ʃʠʯʠʥʢʠ ʞʫʢʽʚ ʚʠʨʦʱʫʚʘʣʠʩʷ ʚ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ (11,5Ĭ8Ĭ6 ʩʤ) ʫ 
ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʝʤʧʝʨʘʪʫʨʘ: 28 Ñ 1 ÁC, ʚʦʣʦʛʽʩʪʴ: 80 Ñ 2%) 
ʧʨʦʪʷʛʦʤ 28 ʜʥʽʚ. ɹʫʣʘ ʚʟʷʪʘ ʚʠʧʘʜʢʦʚʘ ʛʨʫʧʘ ʟ ʩʪʘ ʣʠʯʠʥʦʢ ʞʫʢʽʚ  ̔ʾʭ ʛʦʜʫʚʘʣʠ ʥʘ ʻʜʠʥʽʡ ʜʽʻʪʽ ʟ 
PS ʫ ʜʦʟʽ 2,5 ʛ. ʃʠʯʠʥʢʠ ʙʫʣʠ ʧʽʜʜʘʥʽ ʢʦʥʪʨʦʣʶ, ʰʣʷʭʦʤ ʛʦʜʫʚʘʥʥʷ ʣʠʰʝ ʩʦʪʘʤʠ ʟ ʙʜʞʦʣʠʥʦʛʦ 
ʚʦʩʢʫ ʘʙʦ ʨʝʞʠʤʫ ʛʦʣʦʜʫʚʘʥʥʷ. ʋʩʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʨʠʯʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ 
ʚʠʞʠʚʘʥʥʷ ʪʘ ʚʽʜʩʦʪʦʢ ʚʪʨʘʪʠ ʚʘʛʠ ʇʉ. ʈʽʟʥʠʮʶ ʤʘʩ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛ ʟ 
ʪʦʯʥʽʩʪʶ ʟʯʠʪʫʚʘʥʥʷ 0,01 ʤʛ,  ̔ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʠ ʦʜʠʥ ʨʘʟ ʥʘ 4 ʜʥʽ ʧʨʦʪʷʛʦʤ 28 ʜʥʽʚ 
ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʦʪʷʛʦʤ 28 ʜʥʽʚ ʧʨʦʚʦʜʠʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʇʉ ʥʘ ʣʠʯʠʥʢʘʭ 
ʞʫʢʘ Uloma sp. ʃʠʯʠʥʢʠ ʘʢʪʠʚʥʦ ʞʫʚʘʣʠ ʬʨʘʛʤʝʥʪʠ ʇʉ (ʨʠʩ.1), ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʚʽʥ ʙʫʚ ʫ ʧʨʷʤʦʤʫ 
ʢʦʥʪʘʢʪʽ ʟ ʥʠʤʠ. ɿ ʯʘʩʦʤ, ʟ'ʷʚʣʷʣʠʩʷ ʟʘʛʣʠʙʣʝʥʥʷ ʚ ʤʘʪʝʨʽʘʣʽ ʇʉ, ʷʢʽ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʟ ʯʘʩʦʤ. 
ʐʚʠʜʢʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʣʠʯʠʥʢʘʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʪʨʘʪʦʶ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ, ʷʢʫ 
ʩʧʨʠʯʠʥʷʣʠ ʣʠʯʠʥʢʠ. 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʧʦʢʨʘʱʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʇʉ. ɿ ʧʦʯʘʪʢʦʚʠʭ 
2,5 ʛ ʟʘʛʘʣʴʥʘ ʚʪʨʘʪʘ ʚʘʛʠ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ 1,04 Ñ 0,02 ʛ (ʨʠʩ.2). ʉʝʨʝʜʥʷ ʥʦʨʤʘ 
ʩʧʦʞʠʚʘʥʥʷ ʇʉ ʢʦʞʥʦʶ ʣʠʯʠʥʢʦʶ Uloma ʦʮʽʥʶʚʘʣʘʩʷ ʚ 0,37 ʤʛ ʥʘ ʜʝʥʴ. 
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ʈʠʩ.1. ɽʢʩʧʝʨʠʤʝʥʪ ʟʽ ʩʧʦʞʠʚʘʥʥʷ ʧʽʥʦʩʪʠʨʦʣʫ ʣʠʯʠʥʢʘʤʠ ʞʫʢʘ 

 

ʈʠʩ. 2. ʇʦʨʽʚʥʷʥʥʷ ʚʽʜʩʦʪʢʘ ʚʪʨʘʪʠ ʚʘʛʠ ʚʦʩʢʦʚʠʭ ʩʪʽʣʴʥʠʢʽʚ (WC) ʽ ʧʦʣʽʩʪʠʨʦʣʫ (PS) ʧʽʩʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʣʠʯʠʥʦʢ Uloma 

ʃʠʯʠʥʢʠ ʞʫʢʘ, ʷʢʽ ʭʘʨʯʫʚʘʣʠʩʷ WC  ̔PS, ʟʘʚʝʨʰʠʣʠ ʩʚʽʡ ʨʽʩʪ  ̔ʧʨʦʡʰʣʠ ʚʩʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 
(ʣʠʯʠʥʢʘ, ʣʣ̫ʝʯʢʘ  ̔ʜʦʨʦʩʣʠʡ ʞʫʢ), ʪʦʜʽ ʷʢ ʥʝʛʦʜʦʚʘʥʽ ʣʠʯʠʥʢʠ ʥʝ ʩʬʦʨʤʫʚʘʣʠ ʣʷʣʝʯʦʢ  ̔ʥʝ 
ʟʤʦʛʣʠ ʟʘʚʝʨʰʠʪʠ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʧʨʦʮʝʩ. ʃʠʯʠʥʢʠ ʞʫʢʘ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ WC ʪʘ PS, ʟʘʚʝʨʰʫʚʘʣʠ 
ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʚʽʜʧʦʚʽʜʥʦ ʟʘ 210 Ñ 2 ʪʘ 171 Ñ 1 ʜʥʷ (ʪʘʙʣ.). ʇʦʤʽʯʝʥʦ, ʱʦ ʣʠʯʠʥʢʠ, ʷʢʠʭ 
ʛʦʜʫʚʘʣʠ PS, ʤʘʣʠ ʤʝʥʰʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʜʦʨʦʩʣʠʭ ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʯʠʥʢʘʤʠ, ʷʢʠʭ ʛʦʜʫʚʘʣʠ WC. 
ɼʦʨʦʩʣʽ ʞʫʢʠ, ʫʪʚʦʨʝʥʽ ʟ ʣʠʯʠʥʦʢ, ʷʢʽ ʭʘʨʯʫʚʘʣʠʩʷ ʢʦʨʤʦʤ ʷʢ PS, ʪʘʢ  ̔ WC, ʙʫʣʠ ʟʜʘʪʥʽ 
ʚʠʨʦʙʣʷʪʠ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ. ʉʘʤʢʠ ʞʫʢʽʚ ʚʽʜʢʣʘʜʘʶʪʴ ʷʡʮʷ,  ̔ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ ʟ ʷʻʮʴ 
ʚʠʣʫʧʣʶʶʪʴʩʷ ʣʠʯʠʥʢʠ. ʆʜʥʘʢ ʱʦʡʥʦ ʚʠʣʫʧʠʣʠʩʷ ʣʠʯʠʥʢʠ ʞʫʢʘ, ʱʦ ʛʦʜʫʚʘʣʠ PS, ʥʝ ʟʤʦʛʣʠ 
ʟʘʢʨʽʧʠʪʠʩʷ. ʋ ʚʠʧʘʜʢʫ ʣʠʯʠʥʦʢ, ʷʢʽ ʭʘʨʯʫʶʪʴʩʷ PS, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 
ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʜʦʚʛʦʣʽʪʪʷ ʜʦʨʦʩʣʦʾ ʦʩʦʙʠʥʠ ʪʘ ʥʝʚʜʘʣʦʛʦ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɯ 
ʣʠʯʠʥʢʠ,  ̔ʞʫʢ ʧʦʢʘʟʫʶʪʴ ʢʘʥʽʙʘʣʽʟʤ  ̔ʧʽʜʨʘʭʫʥʦʢ ʤʝʨʪʚʠʭ ʣʠʯʠʥʦʢ ʘʙʦ ʞʫʢʽʚ ʫ ʢʦʨʤʽ ʜʣʷ PS 
ʧʦʢʘʟʫʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʝʨʪʚʠʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʠʯʠʥʢʠ, ʷʢʠʭ ʛʦʜʫʶʪʴ ʣʠʰʝ PS, 
ʧʦʛʣʠʥʘʶʪʴ ʦʩʥʦʚʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʪʫ ʪʘ ʚʠʞʠʚʘʥʥʷ, ʩʧʦʞʠʚʘʶʯʠ ʤʝʨʪʚʠʭ 
ʣʠʯʠʥʦʢ/ʞʫʢʘ. ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ Uloma sp. ʩʭʠʣʴʥʽ ʩʧʦʞʠʚʘʪʠ ʡʦʛʦ ʩʫʩʧʝʮʠʬʽʢʫ, 
ʢʦʣʠ  ̒ʜʝʬʽʮʠʪ ʾʞʽ ʘʙʦ ʦʩʥʦʚʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ[14,15]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ PS ʢʦʨʤ ʧʽʜʪʨʠʤʫʻ ʨʽʩʪ ʣʠʯʠʥʦʢ ʞʫʢʘ, ʘ ʧʝʨʝʪʨʘʚʣʝʥʥʷ 
ʧʨʦʢʦʚʪʥʫʪʦʛʦ PS ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʝʥʝʨʛʽʶ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʠʞʠʚʘʥʥʷ ʣʠʯʠʥʦʢ ʞʫʢʘ. ʍʦʯʘ 
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PS-ʢʦʨʤ ʥʝ ʚʠʷʚʣʷʚ ʞʦʜʥʦʛʦ ʣʝʪʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʠʯʠʥʢʠ ʞʫʢʽʚ, ʚʽʥ ʷʚʥʦ ʚʧʣʠʥʫʚ ʥʘ ʨʽʩʪ  ̔
ʨʦʟʚʠʪʦʢ ʣʠʯʠʥʦʢ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

ʊʘʙʣʠʮʷ 

ɿʤʽʥʘ ʙʽʦʤʘʩʠ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʣʷ ʥʝʛʦʜʦʚʘʥʠʭ ʣʠʯʠʥʦʢ Uloma 

ʪʘ ʣʠʯʠʥʦʢ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʭʘʨʯʫʚʘʥʥʷ 

ʊʠʧ ʭʘʨʯʫʚʘʥʥʷ 
ʇʦʯʘʪʢʦʚʘ 
ʤʘʩʘ, 

ʤʛ/ʣʠʯʠʥʢʠ 

ʄʘʩʘ ʚ ʢʽʥʮʽ 
ʪʝʩʪʫ, 

ʤʛ/ʣʠʯʠʥʢʠ 

ɿʤʽʥʘ 
ʤʘʩʠ 
(%) 

ʊʨʠʚʘʣʽʩʪʴ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 
(ʜʥʽʚ) 

ʃʠʯʠʥʢʘ ʃʷʣʝʯʢʘ ɾʫʢ 
ɺʽʩʢ (WC) 64 78 +23 50 8 153 

ʇʦʣʽʩʪʠʨʦʣ (PS) 62 64,6 +4 39 8,5 124 
ʇʦʣʽʩʪʠʨʦʣ+ɺʽʩʢ (PS-WC) 62,2 76 +22 42 8 138 
ʅʝʛʦʜʦʚʘʥʽ 62,3 57 -8 16,4 ï ï 

 

ɺʠʜ Uloma, ʟʘʟʚʠʯʘʡ ʭʘʨʯʫʻʪʴʩʷ ʚʦʩʢʦʚʠʤʠ ʩʦʪʘʤʠ. ʂʦʣʠ ʣʠʯʠʥʦʢ ʞʫʢʘ Uloma ʛʦʜʫʚʘʣʠ 
WC ʫ ʧʨʠʩʫʪʥʦʩʪʽ PS, ʚʦʥʠ ʩʧʦʯʘʪʢʫ ʾʣʠ WC, ʘ ʧʦʪʽʤ PS. ɼʦʜʘʥʠʡ ʚʦʩʢʦʚʠʡ ʩʪʽʣʴʥʠʢ ʟʥʘʯʥʦ 
ʟʙʽʣʴʰʠʚ ʰʚʠʜʢʽʩʪʴ ʜʝʛʨʘʜʘʮʽʾ PS ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʜʥʦʛʦ PS. ɺʪʨʘʪʘ ʚʘʛʠ ʧʽʩʣʷ ʜʝʛʨʘʜʘʮʽʾ (%) 
ʩʪʘʥʦʚʠʣʘ 41,5 % ʜʣʷ ʣʠʯʠʥʦʢ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ PS,  ̔63 % ʜʣʷ ʣʠʯʠʥʦʢ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ PS-

WC. ʉʝʨʝʜʥʷ ʥʦʨʤʘ ʩʧʦʞʠʚʘʥʥʷ PS ʜʣʷ ʢʦʞʥʦʾ ʣʠʯʠʥʢʠ Uloma ʙʫʣʘ ʦʮʽʥʝʥʘ  ̔ʚʠʷʚʠʣʘʩʷ, ʱʦ ʚʦʥʘ 
ʩʪʘʥʦʚʠʪʴ 0,37 ʤʛ ʥʘ ʜʝʥʴ ʜʣʷ ʣʠʯʠʥʦʢ, ʷʢʠʭ ʛʦʜʫʚʘʣʠ ʣʠʰʝ PS,  ̔0,56 ʤʛ ʥʘ ʜʝʥʴ ʜʣʷ ʣʠʯʠʥʦʢ, 
ʷʢʠʭ ʛʦʜʫʚʘʣʠ PS-WC.  

 ɼʦʜʘʪʢʦʚʝ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʦ ʰʚʠʜʰʫ ʜʝʛʨʘʜʘʮʽʶ PS  ̔ʚʠʱʫ ʞʠʚʫʯʽʩʪʴ ʯʝʨʚôʷʢʽʚ, ʷʢʽ 
ʭʘʨʯʫʚʘʣʠʩʷ PS-WC. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ PS ʷʢ ʻʜʠʥʦʾ ʜʽʻʪʠ ʧʨʠʟʚʦʜʠʪʴ 
ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ ʥʘ 4,5 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʨʘʮʽʦʥʦʤ WC ʪʘ 
PS-WC ʣʠʯʠʥʢʠ ʤʘʣʠ ʧʨʠʨʽʩʪ ʤʘʩʠ 23 % ʪʘ 22 % ʚʽʜʧʦʚʽʜʥʦ. ʅʝʛʦʜʦʚʘʥʽ ʣʠʯʠʥʢʠ ʤʘʣʠ ʚʪʨʘʪʫ 
ʚʘʛʠ 8 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʜʽʷʤʠ ʨʦʟʚʠʪʢʫ ʣʠʯʠʥʦʢ, ʷʢʠʭ ʛʦʜʫʚʘʣʠ PS-WC, 
ʧʦʢʘʟʘʣʠ, ʱʦ ʣʠʯʠʥʢʠ ʙʫʣʠ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʣʷʣʝʯʢʠ, ʘ ʧʦʪʽʤ, ʙʫʜʫʯʠ ʜʦʨʦʩʣʠʤ ʞʫʢʦʤ, 
ʟʘʚʝʨʰʫʚʘʪʠ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ. ʃʠʯʠʥʢʠ ʤʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ 138 ʜʥʽʚ,  ̔
ʞʫʢʠ ʙʫʣʠ ʟʜʘʪʥʽ ʚʠʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʝ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ. ʅʦʚʦʫʪʚʦʨʝʥʽ ʣʠʯʠʥʢʠ, ʷʢʽ 
ʩʧʦʞʠʚʘʣʠ PS-WC, ʤʘʣʠ ʚʠʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʯʠʥʢʘʤʠ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʠʭ 
ʛʦʜʫʚʘʣʠ PS; ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʞʠʚʫʪʴ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʤʽʩʷʮʷ. ʉʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ WC ʟʜʘʪʥʠʡ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʠʯʠʥʦʢ ʞʫʢʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʦ ʩʢʣʘʜʫ 
ʙʜʞʦʣʠʥʦʛʦ ʚʦʩʢʫ, ʚʭʦʜʷʪʴ ʤʝʜ, ʧʠʣʦʢ, ʘ ʝʢʩʫʚʽʷ ʣʠʯʠʥʦʢ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ  ̒ ʜʞʝʨʝʣʦʤ 
ʚʽʪʘʤʽʥʽʚ, ʙʽʣʢʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ  ̔ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʚʦʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʪʨʘʚʣʝʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, WC ʤʦʞʝ ʙʫʪʠ ʢʨʘʱʠʤ ʜʞʝʨʝʣʦʤ ʜʽʻʪʠʯʥʠʭ ʧʦʪʨʝʙ, ʥʽʞ ʚʫʛʣʝʚʦʜʥʽ ʟ PS. 

 ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʝʢʟʫʚʽʾ ʣʠʯʠʥʦʢ ʤʝʜʦʥʦʩʥʦʾ ʙʜʞʦʣʠ  ̒ʜʞʝʨʝʣʦʤ 
ʚʽʪʘʤʽʥʽʚ, ʙʽʣʢʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ  ̔ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʚʦʻʥʽ ʰʣʷʭʦʤ ʪʨʘʚʣʝʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, WC ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʽʻʪʠʯʥʠʭ ʧʦʪʨʝʙ, ʥʽʞ ʚʫʛʣʝʚʦʜʥʽ ʟ PS.  

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʣʘʩʪʤʘʩ ʥʝʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 
ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʨʦʟʢʣʘʜʘʥʥʷʤ ʢʽʣʴʢʦʭ ʪʠʧʽʚ ʩʠʥʪʝʪʠʯʥʠʭ ʧʣʘʩʪʤʘʩ. ʅʘ 
ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʧʣʘʩʪʠʢʫ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʝʨʝʚʽʨʮʽ ʟʜʘʪʥʦʩʪʽ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ  ̔ ʬʝʨʤʝʥʪʽʚ ʜʝʧʦʣʽʤʝʨʠʟʫʚʘʪʠ ʦʜʠʥ ʪʠʧ ʧʣʘʩʪʠʢʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʦʪʝʥʮʽʘʣ 
ʬʝʨʤʝʥʪʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʦʜʥʦʯʘʩʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʘʻ ʦʯʝʚʠʜʥʫ 
ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʧʝʨʝʨʦʙʢʠ, ʦʩʢʽʣʴʢʠ ʧʦʪʦʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʩʝ ʱʝ 
ʚʠʤʘʛʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʯʠʥʢʠ ʞʫʢʽʚ Uloma sp. ʟʜʘʪʥʽ ʨʦʟʚʠʚʘʪʠʩʷ ʥʘ 
ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʤʫ ʧʣʘʩʪʠʢʫ (PS). ʆʩʦʙʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ PS, ʤʘʣʠ ʤʝʥʰʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 
ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʯʠʥʢʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʙʜʞʦʣʠʥʠʡ ʚʽʩʢ. ɿʥʠʞʝʥʥʷ ʜʦʚʛʦʣʽʪʪʷ ʜʦʨʦʩʣʦʾ ʦʩʦʙʠʥʠ 
ʪʘ ʥʝʚʜʘʣʦʛʦ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʠ ʧʦʚ'ʷʟʫʻʤʦ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʣʝʞʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 
ʢʦʨʤʽ ʜʣʷ ʣʠʯʠʥʦʢ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ PS. ʃʠʯʠʥʢʠ ʪʘ ʜʦʨʦʩʣʽ ʞʫʢʠ ʧʦʢʘʟʫʚʘʣʠ ʢʘʥʽʙʘʣʽʟʤ, ʘʣʝ 
ʢʽʣʴʢʽʩʪʴ ʤʝʨʪʚʠʭ ʣʠʯʠʥʦʢ ʯʠ ʞʫʢʽʚ ʚ ʢʦʨʤʽ ʜʣʷ PS ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ ʯʘʩʦʤ.  

ɺ ʮʽʣʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ ʫ ʩʠʩʪʝʤʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʫʢʽʚ ʜʣʷ 
ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʰʦ ʧʣʘʩʪʠʢʫ.  
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V. Shmandiy, T. Rigas, L. Bezdeneznych 

Kremenchuk Mykhailo Ostrohradskyi National University 

 

ENVIRONMENTAL ASPECT S OF SUSTAINABLE DEVELOPMENT  

IN THE PLASTIC WASTE  MANAGEMENT SYSTEM  

 
The properties of microorganisms from plastic-contaminated areas were analyzed. Research results 

have shown that the gut microbiome of larval species of the large wax moth uses plastic as a carbon 
source, and the gut microbiome of the worm is able to survive on polystyrene. Enzymes that break down 
polyethylene in the saliva of wax worms have also been identified, which is important for combating 
plastic pollution. 

Enzymatic biodegradation of plastics is carried out using traditional whole-cell biocatalysis or a 
cell-free approach. It is shown that the use of wild-type strains in combination with bioinformatic analysis 
makes it possible to identify potential enzymes that effectively biodegrade plastics and contribute to 
environmental safety. 

The paper discusses the importance of improving the efficiency of existing plastic biodegradation 
processes, particularly the application of pretreatment to increase the receptivity of polyolefins. It is 
shown that the development of enzymes can contribute to the general biodegradation of plastics, 
examples of successful construction of PET hydrolase using machine learning are given. The research 
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results demonstrate the effectiveness of these strategies for the biodegradation of plastics and may be 
useful for further development in this field. 

The process of biodegradation of polystyrene (PS) was studied with the help of Uloma sp beetle 
larvae, which actively feed on PS and secrete enzymes that decompose it into biomass and other 
biochemical compounds. As a result of the experiment, the survival rate and percentage of weight loss of 
the PS were determined. It was established that the larvae of the beetle Uloma sp. can effectively degrade 
PS, which is an important aspect in reducing waste volume and ensuring an environmentally safe way of 
recycling plastic. 

Key words: Environmental aspects, sustainable development, handling of plastic waste, ensuring 
ecological safety, plastic, microorganisms, biodegradation, enzymes. 
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ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 
 

ɼʆʉʃɯɼɾɽʅʅʗ ʈɯɺʅʗ ɿʆʃʔʅʆʉʊɯ ʊɸ ɺʄɯʉʊʋ ʍɯʄɯʏʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ɺ ɿʆʃɯ ʈɯɿʅʀʍ ɺʀɼɯɺ ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ ʊɸ 

ʊɺɽʈɼʆʇɸʃʀɺʅʀʍ ʇɽʃɽʊ 

 
ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʘʢʪʫʘʣʴʥʝ ʜʣʷ ʩʴʦʛʦʜʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʪʘ ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ 
ʚʽʜʭʦʜʽʚ ʻ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ. ʇʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʪʘʢʦʤʫ ʚʘʞʣʠʚʦʤʫ ʧʘʨʘʤʝʪʨʫ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ 
ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʷʢ ʟʦʣʴʥʽʩʪʴ ʪʘ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʟʦʣʽ, ʟʦʢʨʝʤʘ ʚʘʞʢʠʭ 
ʤʝʪʘʣʽʚ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʙʣʝʤʘ ʚʽʜʭʦʜʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 
ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʪʘ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ 
ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʻ ʾʭ ʧʝʨʝʨʦʙʢʘ ʥʘ ʧʘʣʠʚʦ. ʊʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʽ 
ʧʝʣʝʪʠ ʻ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 
ʰʢʽʜʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʴʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʽʜʭʦʜʽʚ, ʜʝʨʝʚʥʠʭ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ 
ʟʨʦʙʣʝʥʠʭ ʟ ʨʽʟʥʦʾ ʜʝʨʝʚʠʥʠ. ʇʽʜ ʯʘʩ ʚʠʾʟʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ʥʘ ʧʦʣʽʛʦʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 
(ʊʇɺ) ʚ ʩ. ʈʠʙʥʝ ʙʫʣʠ ʟʽʙʨʘʥʽ ʟʨʘʟʢʠ ʚʽʜʭʦʜʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 
ʨʽʚʥʷ ʟʦʣʴʥʦʩʪʽ ʩʫʤʽʰʽ ʚʽʜʭʦʜʽʚ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʩʢʣʘʜʫ ʧʦʣʽʛʦʥʫ ʪʚʝʨʜʠʭ 
ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʩʝʣʽ ʈʠʙʥʝ, ʪʘ ʟʨʦʙʣʝʥʠʡ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʟʦʣʠ ʥʘ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. 
ʊʘʢʦʞ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʦʣʴʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʠ ʥʘ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʫʤʽʰʽ 
ʜʝʨʝʚʥʠʭ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ, ʱʦ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʠʥʠ.  

ɼʦʩʣʽʜʞʝʥʦ ʨʽʚʝʥʴ ʟʦʣʴʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ (ʧʣʘʩʪʠʢ, ʙʽʦ-ʚʽʜʭʦʜʠ, ʛʫʤʘ, ʧʘʧʽʨ, 
ʪʝʢʩʪʠʣʴ, ʜʝʨʝʚʦ, ʪʦʱʦ) ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʝʣʝʪ (ʜʫʙ, ʙʫʢ, ʭʚʦʷ, ʪʦʱʦ). 
ʈʦʟʨʦʙʣʝʥʦ ʛʨʘʬʽʢ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʘ ʢʘʣʦʨʽʡʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʧʝʣʝʪ ʜʦ ʨʽʚʥʷ 
ʾʭ ʟʦʣʴʥʦʩʪʽ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel. 
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ 
ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʣʦʨʠʤʝʪʨʘ IKA C1, ʧʦʢʘʟʥʠʢʠ ʟʦʣʴʥʦʩʪʽ ʦʪʨʠʤʘʥʽ 
ʤʝʪʦʜʦʤ ʦʟʦʣʝʥʥʷ ʟʨʘʟʢʽʚ ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ ʟ ʧʦʜʘʣʴʰʠʤ ʟʚʘʞʫʚʘʥʥʷ ʟʨʘʟʢʽʚ, ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤ 
ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟʨʘʟʢʽʚ ʥʘ ʥʘ ʧʨʝʮʠʟʽʡʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ EXPERT 3L ʟ ʧʦʩʪʽʡʥʦʶ ʧʦʜʘʯʝʶ ʛʝʣʽʶ ʫ 
ʢʘʥʘʣʠ ʢʦʣʽʤʘʪʦʨʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʪʝʨʤʽʯʥʝ ʟʥʝʰʢʦʜʞʝʥʥʷ, ʢʘʣʦʨʽʡʥʽʩʪʴ, ʟʦʣʴʥʽʩʪʴ, 
ʚʘʞʢʽ ʤʝʪʘʣʠ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) ʻ ʚʝʣʠʢʦʶ ʟʘʛʨʦʟʦʶ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʦʩʢʽʣʴʢʠ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʮʠʭ ʚʽʜʭʦʜʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʯʝʟʥʠʭ ʟʚʘʣʠʱ ʊʇɺ ʧʦʨʫʯ ʟ ʤʽʩʪʘʤʠ. ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ɭʉ ʚʩʪʘʥʦʚʠʚ çʈʘʤʢʦʚʫ ʜʠʨʝʢʪʠʚʫ ɭʉ ʧʨʦ ʚʽʜʭʦʜʠè, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ 

ʧʨʘʚʠʣʘ ʟʙʦʨʫ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʩʽʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ [1]. 

ʊʝʭʥʦʣʦʛʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʝʥʝʨʛʽʶ (Waste-to-energy ï WtE) ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʢ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʚʽʜ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʝʧʣʦ, 

ʧʘʣʠʚʦ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ ʤʘʪʝʨʽʘʣʠ. ʇʨʦʮʝʩ WtE ʟʘʣʠʰʘʻ ʟʘ ʩʦʙʦʶ ʟʘʣʠʰʢʠ ʚʽʜʭʦʜʽʚ, ʪʘʢʽ ʷʢ ʟʦʣʘ, 

ʰʣʘʤ, ʰʣʘʢ, ʢʦʪʝʣʴʥʘ ʟʦʣʘ, ʩʪʽʯʥʽ ʚʦʜʠ ʪʘ ʚʠʢʠʜʠ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʟ'ʷʚʠʚʩʷ ʽʥʪʝʨʝʩ ʜʦ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʘ 

ʙʝʟʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʝʨʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʦʨʶʯʠʭ ʛʘʟʽʚ. 

ʍʦʯʘ ʥʝ ʽʩʥʫʻ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʨʦʙʢʠ ʊʇɺ, ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʽʜʭʦʜʠ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʪʘ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ, ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʤʝʪʦʜʦʤ [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʦʣʴʥʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʧʦ ʨʽʟʥʠʭ ʾʭ ʪʠʧʘʭ, ʘ ʪʘʢʦʞ, ʟʦʣʴʥʦʩʪʽ 

ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ, ʧʦʨʽʚʥʷʪʠ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʨʽʚʥʝʤ ʟʦʣʴʥʦʩʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʟʦʣʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʟʦʣʠ ʧʽʜ ʯʘʩ 

ʪʝʨʤʽʯʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʨʠʩʚʷʯʝʥʦ ʯʠʤʘʣʦ ʨʦʙʽʪ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ. 

ʇʠʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʊʇɺ ʧʽʩʣʷ ʩʧʘʣʶʚʘʥʥʷ ʟʘʡʤʘʣʠʩʷ ɻ. ɸ. ʂʨʦʾʢ, ɺ. ʆ. ɼʟʶʙʘ, 
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ʆ. ɺ. ʐʝʚʯʝʥʢʦ [3]. ɺʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʚ ʟʦʣʽ ʧʽʩʣʷ ʩʧʘʣʶʚʘʥʥʷ ʊʇɺ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ɸ. ʄ. ɼʝʤʢʽʚ, ɺ. ʃ. ʉʠʜʦʨʝʥʢʦ ʉ. ɯ. ɸʟʘʨʦʚ [4]. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʮʝʩʫ ʩʧʘʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) ʚʨʘʭʦʚʫʶʪʴʩʷ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʭʥʦʣʦʛʽʷ ʫʪʠʣʽʟʘʮʽʾ, 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, ʧʦʪʨʝʙʘ ʫ ʧʦʧʝʨʝʜʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʽʜʭʦʜʽʚ (ʩʦʨʪʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ), ʩʪʘʥ 

ʚʽʜʭʦʜʽʚ, ʾʭ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʪʘ ʚʦʣʦʛʽʩʪʴ, ʘ ʪʘʢʦʞ ʰʣʘʢ ʽ ʟʦʣʘ ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʩʧʘʣʶʚʘʥʥʷ. ɿʦʣʴʥʽʩʴ ʧʘʣʠʚʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʠʡ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ. [5]. 

ɼʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʊʇɺ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʟʘ 2020-2021 

ʨʦʢʠ, ʱʦ ʙʫʣʠ ʥʘʜʘʥʽ ʂʇ "ʇʦʣʽʛʦʥ ʊʇɺ". ʎʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʯʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʟ ʧʠʪʘʥʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ 16 ʣʶʪʦʛʦ 2010 ʨʦʢʫ ˉ 39 [6]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʙʣʠʟʥʦ 64-68% ʊʇɺ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ 

ʧʦʣʽʛʦʥʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʝʨʛʽʾ. ɹʣʠʟʴʢʦ 32% ʊʇɺ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʝʥʝʨʛʽʾ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʥʝʛʦʨʶʯʠʤʠ, ʚʢʣʶʯʘʶʪʴ ʩʢʣʦ ʪʘ ʤʝʪʘʣ, ʘ ʪʘʢʦʞ ʥʝʩʦʨʪʦʚʘʥʠʡ ʟʘʣʠʰʦʢ, ʷʢʠʡ ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʊʇɺ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ ʚʽʜʭʦʜʽʚ ʪʘ ʧʝʣʝʪ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʦʣʴʥʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʘ ʩʘʤʝ 7 ʧʨʦʙ ʊʇɺ ʧʦ ʨʽʟʥʠʭ ʾʭ ʚʠʜʘʭ, 7 ʧʨʦʙ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ ʟ 

ʨʽʟʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ ʪʘ 2 ʧʨʦʙʠ ʩʫʤʽʰʝʡ: 1) ʩʫʤʽʰ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʩʢʣʘʜʫ ʊʇɺ 

ʧʦʣʽʛʦʥʫ ʩ. ʈʠʙʥʝ, 2) ʫʩʝʨʝʜʥʝʥʘ ʩʫʤʽʰ ʜʝʨʝʚʥʠʭ ʧʝʣʝʪ [7]. 

ʇʽʜʛʦʪʦʚʣʝʥʦ 16 ʧʨʦʙ ʧʦ 5 ʛ. ʟʛʽʜʥʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 1, ʪʘʢʦʞ ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʝ ʽʥʰʘ ʛʨʫʧʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ.  

ʊʘʙʣʠʮʷ 1  

ʆʧʠʩ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʊʇɺ ʽ ʧʝʣʝʪ ʫ ʟʨʘʟʢʘʭ 

ɺʠʜʠ ʧʝʣʝʪ ʂʦʤʧʦʥʝʥʪʠ ʊʇɺ ʆʧʠʩ ʧʨʦʙ ʊʇɺ 

ɼʫʙ ʇʘʧʽʨ ʪʘ ʢʘʨʪʦʥ 
ʇʘʧʽʨ ʪʘ ʢʘʨʪʦʥ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʨʽʟʥʦʾ 
ʱʽʣʴʥʦʩʪʽ ʥʝ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ ʷʢ 
ʩʠʨʦʚʠʥʘ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʽʩʪʴ 

ʍʚʦʷ-30% ɹʫʢ-
30% ɼʫʙ 40% 

ʇʣʘʩʪʠʢ 
PET ï 21,8%; LDPE ï 1,85%; LDDE ï 1,8%; PP ï 
3,49%; HDPE ï 8,7%; PS ï 1,3%;  
ʽʥʰʽ ʥʝʚʩʪʘʥʦʚʣʝʥʽ ʚʠʜʠ ʧʣʘʩʪʠʢʫ ï 61,1% 

ʍʚʦʷ-50% ɹʫʢ-
30% ɼʫʙ 20% 

ɼʝʨʝʚʦ ɻʽʣʢʠ ʜʝʨʝʚ ʪʘ ʪʠʨʩʘ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ 

ʊʦʧʽʥʘʤʙʫʨ ʊʝʢʩʪʠʣʴ ʐʤʘʪʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʢʘʥʠʥ 
ʍʚʦʷ (1) ɻʫʤʘ ʪʘ ʰʢʽʨʘ ɺʟʫʪʪʷ, ʫʱʽʣʴʥʝʥʥʷ ʪʦʱʦ 
ʍʚʦʷ (2) ɹʽʦ-ʚʽʜʭʦʜʠ ʉʫʤʽʰ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ (ʬʨʫʢʪʠ, ʦʚʦʯʽ ʪʦʱʦ) 

ɹʫʢ 
ʅʝʩʦʨʪʦʚʘʥʠʡ ʛʦʨʶʯʠʡ 
ʟʘʣʠʰʦʢ 

ʐʤʘʪʢʠ ʧʽʥʦʧʣʘʩʪʫ ʪʘ ʽʥʰʠʡ ʥʝʩʦʨʪʦʚʘʥʠʡ 
ʛʦʨʶʯʠʡ ʟʘʣʠʰʦʢ 

 

ɻʨʫʧʠ ʧʨʦʙ ʚʽʜʭʦʜʽʚ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ ʛʦʪʫʚʘʣʘʩʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʟʦʣʽ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʞʘʨʝʥʠʡ ʪʠʛʝʣʴ, ʷʢʠʡ ʟʙʝʨʽʛʘʚʩʷ ʚ ʝʢʩʠʢʘʪʦʨʽ ʟ 

ʦʩʫʰʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ, ʟʚʘʞʫʶʪʴ ʥʘ ʚʘʛʘʭ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,0002 ʛ. ʇʦʪʽʤ ʽʟ ʘʥʘʣʽʪʠʯʥʦʾ ʧʨʦʙʠ 

ʧʘʣʠʚʘ, ʙʨʘʣʘʩʴ ʥʘʚʘʞʢʘ ʤʘʩʦʶ (5Ñ0,1) ʛ. ʊʠʛʝʣʴ ʟ ʥʘʚʘʞʢʦʶ ʟʚʘʞʫʶʪʴ ʥʘ ʚʘʛʘʭ ʟ ʪʦʯʥʽʩʪʴ ʜʦ 0, 

0002 ʛ. ʄʘʩʘ ʧʫʩʪʦʛʦ ʪʠʛʣʷ ʪʘ ʤʘʩʘ ʟ ʥʘʚʘʞʢʦʶ ʚʽʜʥʽʤʘʻʪʴʩʷ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʾ ʚʘʛʠ ʟʨʘʟʢʘ. 

ʇʽʜʛʦʪʦʚʢʘ ʟʨʘʟʢʽʚ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ: (ʘ) ï ʧʽʜʛʦʪʦʚʢʘ ʪʠʛʣʷ, (ʙ) ï ʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʽ, (ʚ) ï 

ʧʨʦʚʝʜʝʥʥʷ ʦʟʦʣʝʥʥʷ ʟʨʘʟʢʘ ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ (ʨʠʩ. 1).  

ʇʨʦʢʘʣʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ SNOL 8.2/1100 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 810 
0
ʉ. 

ʇʽʩʣʷ ʧʨʦʮʝʩʫ ʦʟʦʣʝʥʥʷ ʪʠʛʣʽ ʧʦʚʪʦʨʥʦ ʟʚʘʞʫʚʘʣʠʩʴ ʨʘʟʦʤ ʽʟ ʟʦʣʦʶ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ. ʇʦʪʽʤ 

ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʚʤʽʩʪ ʟʦʣʠ ʽʟ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʨʦʙʠ ʫ ʚʽʜʩʦʪʢʘʭ.  

ɿʦʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ, %: 

ὃ
 

  
ρππϷȟ     (1) 

ʜʝ m1,m2,m3 ï ʤʘʩʘ ʪʠʛʣʷ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʞʘʨʝʥʦʛʦ, ʟ ʥʘʚʘʞʢʦʶ ʧʨʦʙʠ ʧʘʣʠʚʘ, ʽʟ ʟʦʣʴʥʠʤ ʟʘʣʠʰʢʦʤ 

ʧʽʩʣʷ ʧʨʦʞʘʨʶʚʘʥʥʷ, ʛ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ ʪʘ ʧʨʠʨʽʚʥʶʻʤʦ ʾʭ ʜʦ ʢʘʣʦʨʽʡʥʦʩʪʽ 

(ʪʘʙʣ. 2).  
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ʈʠʩ. 1. ʇʽʜʛʦʪʦʚʢʘ ʟʨʘʟʢʽʚ ʊʇɺ ʽ ʧʝʣʝʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ 

ʊʘʙʣʠʮʷ 2 

ʂʘʣʦʨʽʡʥʽʩʪʴ ʪʘ ʟʦʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʙ 

ɺʠʜ ʧʘʣʠʚʘ ʂʘʣʦʨʽʡʥʽʩʪʴ (ɼʞ/ʛ) ɿʦʣʴʥʽʩʪʴ (%) 

ʇʘʧʽʨ, ʢʘʨʪʦʥ 13457 7,83 
ʇʣʘʩʪʠʢ 39970 0,61 
ʊʝʢʩʪʠʣʴ 17580 0,55 

ɼʝʨʝʚʦ 17947 2,1 
ɻʫʤʘ 32373 55,1 
ɹʽʦ-ʚʽʜʭʦʜʠ 13637 37,8 

ʅʝʩʦʨʪʦʚʘʥʠʡ ʛʦʨʶʯʠʡ ʟʘʣʠʰʦʢ 9622 23,3 
ɼʫʙ 18313 1,13 
ʍʚʦʷ-30% ɹʫʢ-30% ɼʫʙ 40% 18399 1,24 
ʍʚʦʷ-50% ɹʫʢ-30% ɼʫʙ 20% 17882 1,21 

ʊʦʧʽʥʘʤʙʫʨ 17728 0,8 
ʍʚʦʷ (1) 17643 1,27 
ʍʚʦʷ (2) 17693 1,25 

ɹʫʢ 17668 1,03 
ʋʩʝʨʝʜʥʝʥʘ ʩʫʤʽʰ ʧʝʣʝʪ 17947 0,51 
ʉʫʤʽʰ ʚʽʜʭʦʜʽʚ ʈʠʙʥʝʥʩʴʢʦʛʦ ʧʦʣʽʛʦʥʫ 18488 3,89 

 

ʊʘʢʦʞ, ʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʣʦʨʠʤʝʪʨʘ IKA C1 ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʢʘʣʦʨʽʡʥʽʩʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʨʘʟʢʽʚ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʝʣʝʪ ʪʘ ʾʭ ʫʩʝʨʝʜʥʝʥʦʾ ʩʫʤʽʰʽ, ʪʘ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʩʫʤʽʰʽ ʊʇɺ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ 

ʩʧʘʣʶʚʘʥʥʷ, ʧʦʣʽʛʦʥʫ ʩ. ʈʠʙʥʝ. 

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʝʜʝʥʦʛʦ ʛʨʘʬʽʢʘ (ʨʠʩ. 2). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʛʨʘʬʽʢ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʟʦʣʴʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʨʘʟʢʘʭ ʛʫʤʠ ï 55,1%, ʙʽʦ-ʚʽʜʭʦʜʽʚ ï 37,8% ʪʘ ʚ ʥʝʩʦʨʪʦʚʘʥʦʛʦ ʛʦʨʶʯʦʛʦ ʟʘʣʠʰʢʫ 

ï 23,3%. ʇʨʠ ʮʴʦʤʫ ʥʘʡʢʨʘʱʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ (39970 ɼʞ/ʛ.) ʜʦ ʟʦʣʴʥʦʩʪʽ (0,61%) ʚ 

ʟʨʘʟʢʘʭ ʧʣʘʩʪʠʢʫ. ʊʘʢʦʞ ʥʘʡʛʽʨʰʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ (13637 ɼʞ/ʛ.) ʜʦ ʟʦʣʴʥʦʩʪʽ (37,8%) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʨʘʟʢʘʭ ʙʽʦ-ʚʽʜʭʦʜʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʟʦʣʽ ʩʧʘʣʝʥʠʭ ʊʇɺ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ 

ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʧʨʠʣʘʜʽ EXPERT 3L (ʨʠʩ. 3). ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʧʨʦʙʠ ʊʇɺ ʪʘ ʧʝʣʝʪ ʧʦʪʨʽʙʥʦ 

ʧʽʜʛʦʪʫʚʘʪʠ, ʾʭ ʥʝʦʙʭʽʜʥʦ ʥʘʛʨʽʪʠ ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 800-830ÁC ʜʦ ʧʦʚʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʨʘʟʢʽʚ ʥʘ ʟʦʣʫ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ EXPERT 3L ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʽʚ 

ʬʣʶʦʨʝʩʮʝʥʮʽʾ ʝʣʝʤʝʥʪʽʚ ʚʠʧʨʦʤʽʥʝʥʠʭ ʧʨʠ ʘʜʩʦʨʙʮʽʾ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ï ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ. ɸʪʦʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʫ ʟʙʫʜʞʫʶʪʴʩʷ 

ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ-, ʛʘʤʤʘ ï ʯʠ ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ (ʥʘ ʧʨʦʪʠʚʘʛʫ ʜʦ ʤʝʪʦʜʽʚ WDS ʯʠ EDX, 
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ʜʝ ʟʙʫʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʫʯʢʦʤ ʝʣʝʢʪʨʦʥʽʚ). ʇʨʠ ʚʟʘʻʤʦʜʽʾ ʘʪʦʤʽʚ ʨʝʯʦʚʠʥʠ ʟ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʝʣʝʢʪʨʦʥʠ ʙʣʠʟʴʢʽ ʜʦ ʷʜʨʘ ʘʪʦʤʘ ʚʠʙʠʚʘʶʪʴʩʷ ʽʟ ʩʚʦʾʭ 

ʦʨʙʽʪʘʣʝʡ.  

 

ʈʠʩ. 2. ɻʨʘʬʽʢ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʷ ʢʘʣʦʨʽʡʥʦʩʪʽ ʪʘ ʟʦʣʴʥʦʩʪʽ ʧʘʣʠʚʘ 

  

ʈʠʩ. 3. ʇʨʠʣʘʜ EXPERT 3L ʪʘ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩ 

ʇʨʠ ʮʴʦʤʫ ʝʣʝʢʪʨʦʥʠ ʟ ʚʠʱʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʨʙʽʪʘʣʝʡ ʟʘʡʤʘʶʪʴ ʾʭ ʤʽʩʮʝ, ʚʠʜʽʣʷʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʬʦʪʦʥʠ - ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʬʣʶʦʨʝʩʮʝʥʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʤʽʩʽʷ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʝʥʰʦʶ ʝʥʝʨʛʽʶ ʟʘ ʧʦʛʣʠʥʫʪʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʪʝʢʪʦʨʽʚ (PIN 

diode, Si(Li), Ge(Li), Silicon Drift Detector SDD) ʨʝʻʩʪʨʫʶʪʴ ʩʧʝʢʪʨ ʬʣʫʦʨʝʩʮʝʥʮʽʾ. ɿʘ ʧʦʣʦʞʝʥʥʷʤ 

ʤʘʢʩʠʤʫʤʽʚ ʫ ʩʧʝʢʪʨʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʷʢʽʩʥʠʡ ʝʣʝʤʝʥʪʘʨʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʛʦ 

ʩʧʝʢʪʨʫ ʬʣʫʦʨʝʩʮʝʥʮʽʾ, ʘ ʟʘ ʾʭ ʚʝʣʠʯʠʥʦʶ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʝʪʘʣʦʥʥʽ ʟʨʘʟʢʠ, ʟʨʦʙʠʪʠ ʢʽʣʴʢʽʩʥʠʡ 

ʘʥʘʣʽʟ. 

ɼʘʥʽ ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʥʘ ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʟʦʣʽ ʊʇɺ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪʘʭ ʥʘʚʝʜʝʥʽ (ʪʘʙʣ. 3, 4). 

ʊʘʙʣʠʮʷ 3 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ) ʚ ʊʇɺ ʧʦʣʽʛʦʥʫ ʩ. ʈʠʙʥʝ 

ɺʤʽʩʪ 
ʭʽʤ̔ʯʥʠʭ 
ʝʣʝʤʝʥʪʽʚ 
ʫ ʟʦʣʽ (%) 
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1 2 3 4 5 6 7 8 9 

O 41,78500 33,04000 35,68100 39,01300 27,15100 27,41700 28,82400 25,01320 

Mg 0,00000 0,00000 0,66500 1,56400 1,35200 2,55100 1,06100 0,00000 

Al  13,03200 1,54000 0,70400 9,98700 8,78800 2,62800 3,38000 0,62340 

Si 15,79000 4,12600 7,15800 12,68700 7,54200 1,48100 3,56900 3,04660 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3 
1 2 3 4 5 6 7 8 9 

P 0,00000 0,00000 2,70200 0,58200 2,84100 6,02000 1,43400 0,05780 

S 0,42100 0,76300 2,10000 1,70800 0,95600 1,85200 1,14100 0,89420 

Cl 0,00000 2,20600 0,00000 2,38300 3,45100 5,21100 5,24700 15,88420 

K 0,00000 1,32600 1,72600 9,23900 1,97800 51,02700 24,99900 12,81280 

Ca 25,27100 42,14800 25,41200 20,19900 19,25400 1,44000 26,67500 34,09900 

Ti 0,98000 10,75200 19,01000 0,64200 36,47200 0,00032 1,07900 1,19300 

Cr 0,12300 0,53000 0,76200 0,00000 8,78800 0,00000 0,00046 0,37180 

Mn 0,00045 0,05900 0,05500 0,99200 0,95600 0,00022 0,05600 0,21900 

Fe 0,99700 2,72700 0,05600 0,79700 0,38500 0,24600 1,77900 4,78920 

Ni 0,00076 0,00037 0,22100 0,00000 1,90100 0,00037 0,00046 1,69450 

Cu 0,00030 0,08800 0,00038 0,00015 0,46800 0,00011 0,05400 0,14000 

Zn 0,10900 0,12700 0,00000 0,12100 0,00018 0,00020 0,34400 0,60840 

Ga 0,00036 0,00000 0,00000 0,00000 0,00041 0,00000 0,00000 0,00000 

Br 0,00010 0,41600 0,00000 0,00044 0,00005 0,00031 0,07000 0,21280 

Rb 0,00023 0,00000 0,00000 0,00000 0,00009 0,00042 0,00057 0,00000 

Sr 0,00067 0,00013 0,00000 0,00010 0,00028 0,00024 0,00013 0,06090 

Zr 0,00012 0,00000 0,00000 0,00000 0,00002 0,00000 0,00019 0,00000 

Mo 0,00000 0,00063 0,00000 0,00000 0,00018 0,00000 0,00043 0,00000 

Sb 0,00000 0,08100 0,00000 0,00000 0,00009 0,00000 0,00000 0,00000 

Pd 0,00000 0,00000 0,00000 0,00000 0,00006 0,00016 0,00014 0,00000 

I 0,00000 0,00000 0,00000 0,00000 0,00038 0,00023 0,00000 0,00000 

Re 0,00091 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Ir 0,00045 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Ru 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Sn 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Nb 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00008 

Ag 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00008 

Cd 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00004 

Pb 0,06500 0,00000 0,00000 0,00018 0,00000 0,00000 0,00000 0,01640 

 

ʊʘʙʣʠʮʷ 4 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ) ʚ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪʘʭ 

ɺʤʽʩʪ  
ʭ̔ ʤʽʯʥʠʭ 
ʝʣʝʤʝʥʪʽʚ 
ʫ ʟʦʣʽ (%) 

ɺʠʜ ʧʘʣʠʚʘ 
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ʭʚʦʷ (1) ʭʚʦʷ (2) ʙʫʢ 
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1 2 3 4 5 6 7 8 9 

O 30,11700 28,91100 29,66500 26,86500 30,67700 30,25000 35,76200 30,32100 

Mg 0,00000 0,00000 0,00000 0,61700 0,00000 0,00000 0,00000 0,08814 

Al  2,02500 1,61300 1,49900 1,60600 1,64500 1,64500 1,88400 1,70243 

Si 2,79100 2,75300 3,09600 2,59000 4,23400 3,16100 13,53100 4,59371 

P 0,00000 0,00000 0,00000 0,52000 0,00000 0,44200 0,78700 0,24986 

S 0,42700 0,48600 0,21200 0,22000 0,18300 0,20900 0,11800 0,26500 

Cl 0,00000 0,00000 0,00000 1,08900 0,00000 0,00000 0,00000 0,15557 

K 16,49200 18,65200 13,80100 28,38100 13,15800 14,68500 13,29900 16,92400 

Ca 33,96400 35,20800 36,53800 35,82500 33,18200 37,89100 20,04300 33,23586 

Ti 3,12800 0,74500 0,66900 0,18000 1,32300 0,42500 1,40100 1,12443 

Cr 0,00000 0,00000 0,00000 0,00000 0,06800 0,00000 0,00000 0,00971 

Mn 5,58800 2,68800 3,12300 0,22400 4,89200 7,44400 1,64300 3,65743 

Fe 4,64400 8,01000 10,92100 1,48000 9,80900 3,32500 10,97700 7,02371 

Ni 0,00047 0,05400 0,00029 0,00005 0,00027 0,00000 0,00000 0,00787 

Cu 0,10500 0,08100 0,00049 0,00019 0,05200 0,05300 0,00032 0,04171 

Zn 0,35700 0,56900 0,17600 0,15200 0,63200 0,37400 0,20100 0,35157 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4 
1 2 3 4 5 6 7 8 9 

Ga 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00007 0,00001 

Br 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Rb 0,00049 0,00030 0,00037 0,00013 0,00029 0,00000 0,00028 0,00026 

Sr 0,12300 0,10200 0,10100 0,19600 0,08900 0,09700 0,08000 0,11257 

Zr 0,00041 0,00000 0,00000 0,00007 0,00000 0,00000 0,05300 0,00764 

Mo 0,00038 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00005 

Sb 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Pd 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

I 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Re 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Ir 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Ru 0,06500 0,00031 0,00000 0,00000 0,00000 0,00000 0,00000 0,00933 

Sn 0,00000 0,06900 0,00048 0,00000 0,00000 0,00000 0,00000 0,00993 

Nb 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Ag 0,00000 0,00000 0,00000 0,00012 0,00000 0,00000 0,00000 0,00002 

Cd 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Pb 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00038 0,00005 

 

ʆʩʥʦʚʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʩʧʦʣʫʢʠ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʟʨʘʟʢʽʚ, ʘ ʩʘʤʝ 

ʪʦʢʩʠʯʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ. ʏʘʩʪʢʘ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʽ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ. 

ɺʤʽʩʪ ʪʘ ʩʢʣʘʜ ʊʇɺ ʻ ʤʽʥʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʪʦʤʫ ʨʽʚʥʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʟʦʣʽ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʴ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʨʽʚʥʽ ʟʦʣʴʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʚʽʜʭʦʜʽʚ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʜʝʨʝʚʥʠʭ 

ʧʝʣʝʪ. ʇʣʘʩʪʠʢʦʚʽ ʚʽʜʭʦʜʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʩʪʫʧʽʥʴ ʢʘʣʦʨʽʡʥʦʩʪʽ ʧʨʠ ʦʜʥʽʡ ʟ ʥʘʡʤʝʥʰʠʭ ʨʽʚʥʽʚ 

ʟʦʣʴʥʦʩʪʽ, ʱʦ ʻ ʭʦʨʦʰʠʤ ʧʦʢʘʟʥʠʢʦʤ. ɺʦʜʥʦʯʘʩ ʥʘʡʥʠʞʯʘ ʢʘʣʦʨʽʡʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʽʦ-

ʚʽʜʭʦʜʽʚ ʧʨʠ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʟʦʣʴʥʦʩʪʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʛʨʘʬʽʢ, ʷʢʠʡ ʚʽʟʫʘʣʽʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʢʘʣʦʨʽʡʥʦʩʪʽ ʪʘ 

ʟʦʣʴʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʧʝʣʝʪ. 

ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽ ʚ ʟʦʣʽ. ʇʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 
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STUDY OF ASH LEVEL A ND CONTENT OF CHEMIC AL ELEMENTS  

IN ASH OF DIFFERENT TYPES OF HOUSEHOLD SOLID WASTE AND 

SOLID FUEL PELLETS  

 
The article deals with the current issue of solid household waste management and focuses on the 

fact that the most effective method of reducing the amount of waste is heat treatment. Attention is paid to 
such important parameters during the incineration of solid household waste as the ash content and the 
content of chemical elements in the ash, in particular heavy metals. 

Recently, the problem of waste is becoming more and more relevant due to the increase in the 
amount of waste and the negative impact on the environment. One of the ways to reduce the amount of 
waste is to convert it into fuel. Solid household waste and solid fuel pellets are a source of energy, but 
they can also contain heavy metals that can be harmful to human health and the environment. 

A study of the ash content in various waste types and wood solid fuel pellets made from different 
types of wood was conducted. During the field trip to the landfill of solid household waste (SHW) in the 
village of Rybne the samples were taken for further research. The ash level of the waste mixture was 
analyzed, which corresponded to the morphological composition of the landfill of solid household waste 
in the village of Rybne, and a further analysis of the ash for the content of heavy metals was carried out. 
Also, the contents of ash and chemical elements in the mixture of wood solid fuel pellets made from 
different types of wood were analyzed. 

The level of ash content for different types of waste (plastic, bio-waste, rubber, paper, textiles, 
wood, etc.) and different types of solid fuel wood pellets (oak, beech, pine, etc.) was studied. A graph was 
developed to compare the calorie content of different types of waste and pellets to their ash content. 
Microsoft Excel software was used to simplify the calculation. The study involved the actual calorific 
values obtained during laboratory research with the help of IKA C1 calorimeter, the ash content obtained 
by the method of ashing samples in a muffle furnace with subsequent weighing of samples, and the 
investigation of the chemical composition of samples on the EXPERT 3L precision analyzer with a 
constant supply of helium in collimator channels. 

Key words: solid household waste, thermal disposal, caloric content, ash content, heavy metals. 
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ɯ. ɭ. ʉʤʠʢ, ʃ. ʄ. ɸʨʭʠʧʦʚʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 
 

ɸʅɸʃɯɿ ɺʇʃʀɺʋ ʄɽʊɽʆʈʆʃʆɻɯʏʅʀʍ ʋʄʆɺ ʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ʈʆɹʆʊʀ 

ʉʆʅʗʏʅʀʍ ʇɸʅɽʃɽʁ ɺ ɯɺɸʅʆ-ʌʈɸʅʂɯɺʉʔʂɯʁ ʆɹʃɸʉʊɯ 

 
ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ 
ʧʘʥʝʣʝʡ ʷʢ ʦʜʥʦʛʦ ʟ ʢʣʶʯʦʚʠʭ ʜʞʝʨʝʣ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʚʘʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ 
ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ 
ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʈʦʟʨʘʭʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 
ʟʘʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ 
ʢʦʨʝʣʷʮʽʾ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. 

ɸʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʣʠʭ ʩʦʥʷʯʥʠʭ 
ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʩʠʣʴʥʘ 
ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʥʝʶ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ 
ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʩʪʘʥʦʚʠʪʴ +21ÁC. 

ʋ ʩʪʘʪʪʽ ʪʘʢʦʞ ʥʘʚʦʜʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ 
ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʟʦʢʨʝʤʘ ʜʣʷ 
ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʨʘʪʝʛʽʡ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʝʥʝʨʛʽʷ, 
ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʪʝʭʥʦʣʦʛʽʾ, ʙʝʟʧʝʨʝʙʽʡʥʘ ʨʦʙʦʪʘ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ - ʮʝ ʝʥʝʨʛʽʷ, ʦʪʨʠʤʘʥʘ ʚʽʜ ʉʦʥʮʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ ʪʘ 

ʩʚʽʪʣʘ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʝʨʫʚʘʥʥʽ ʢʣʽʤʘʪʦʤ ʽ ʧʦʛʦʜʦʶ ʥʘ ɿʝʤʣʽ, ʘ ʪʘʢʦʞ ʫ ʧʽʜʪʨʠʤʮʽ 

ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ. ʊʝʭʥʦʣʦʛʽʷ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʝʪʠʢʦʶ. ʎʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʪʦʚʦʣʴʪʘʾʢʠ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʜʝ 

ʣʽʥʟʠ ʪʘ ʜʟʝʨʢʘʣʘ ʟʙʠʨʘʶʪʴ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʟ ʚʝʣʠʢʦʾ ʧʣʦʱʽ ʽ ʟʦʩʝʨʝʜʞʫʶʪʴ ʡʦʛʦ ʚ ʪʦʥʢʠʡ ʧʨʦʤʽʥʴ, 

ʘ ʤʝʭʘʥʽʟʤ ʚʽʜʩʪʝʞʫʻ ʧʦʣʦʞʝʥʥʷ ʉʦʥʮʷ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʦ 2050 ʨʦʢʫ ʩʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʩʪʘʥʝ 

ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʌʦʪʦʚʦʣʴʪʘʾʢʘ ʪʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʟʘʡʤʫʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 16% ʪʘ 11% ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [1, ʩ.87]. 

ʆʜʥʘʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ 

ʦʧʘʜʠ, ʭʤʘʨʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʦʱʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʚ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʦʙʣʘʩʪʴ ʤʘʻ ʙʘʛʘʪʫ ʧʨʠʨʦʜʥʫ ʽʩʪʦʨʽʶ 
ʪʘ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ʨʝʛʽʦʥʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ʉʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʨʦʙʦʪʠ 

ʮʽʡ ʪʝʤʽ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʉ. ʆ. ʂʫʜʨʶ, ɸ. ʈ. ʑʦʢʽʥʘ, ʃ. ɺ. ʗʮʝʥʢʘ, ɯ. ʄ. ɺʦʡʪʦʚʠʯʘ ʪʘ 
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ʇ. ʆ. ʂʫʜʨʶ. ɿʦʢʨʝʤʘ, ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʷʢ ʦʜʥʦʛʦ ʟ 

ʢʣʶʯʦʚʠʭ ʜʞʝʨʝʣ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʦʟʥʘʯʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ ʪʘ ʚʞʝ ʥʘʢʦʧʠʯʝʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʣʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʨʦʙʦʪʫ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʚ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ: 

- ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ; 

- ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʠʥ ʽʟ ʩʝʢʪʦʨʽʚ, ʷʢʠʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʻ ʪʫʨʠʟʤ. ɻʦʪʝʣʽ, ʨʝʩʪʦʨʘʥʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʘʥʽʾ ʪʘ ʽʥʰʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ. 

ʎʝ ʩʧʨʠʯʠʥʶʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  

ɿʦʢʨʝʤʘ, ʥʘʤʠ ʨʦʟʨʘʭʦʚʘʥʦ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʝʥʝʨʛʝʪʠʢʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ 

ʧʨʠʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 11,47 ʢɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʧʦʞʠʚʘʥʥʷ ʟʘ ʜʦʙʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ, ʪʫʨʠʩʪʠ ʚʽʜʚʽʜʘʣʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʣʠ ʧʨʠʙʣʠʟʥʦ ʥʘʩʪʫʧʥʽ ʦʙʩʷʛʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʧʝʨʝʙʫʚʘʥʥʽ ʚ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʜʥʽʚ): ʫ 2017 ʨʦʮʽ ï 24 

ʤʣʥ.ʢɺʪ-ʛʦʜ (2,1 ʤʣʥ ʪʫʨʠʩʪʽʚ); ʫ 2018 ʨʦʮʽ ï 25,23 ʤʣʥ.ʢɺʪ-ʛʦʜ (2,2 ʤʣʥ ʪʫʨʠʩʪʽʚ); ʫ 2019 ʨʦʮʽ ï 

22,9 ʤʣʥ.ʢɺʪ-ʛʦʜ (2 ʤʣʥ ʪʫʨʠʩʪʽʚ); ʫ 2020 ʨʦʮʽ ï 20,64 ʤʣʥ.ʢɺʪ-ʛʦʜ (1,8 ʤʣʥ ʪʫʨʠʩʪʽʚ); ʫ 2021 ʨʦʮʽ 

ï 22,9 ʤʣʥ.ʢɺʪ-ʛʦʜ (2 ʤʣʥ ʪʫʨʠʩʪʽʚ). 

ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ (ʊɽʉ), ʷʢʽ 

ʩʧʦʞʠʚʘʶʪʴ ʧʦʥʘʜ ʪʨʝʪʠʥʫ ʚʠʜʦʙʫʪʦʛʦ ʚ ʩʚʽʪʽ ʧʘʣʠʚʘ. ʊʝʥʜʝʥʮʽʷ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʊɽʉ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʨʦʛʥʦʟʘʭ ʥʘ ʥʘʩʪʫʧʥʝ ʜʝʩʷʪʠʣʽʪʪʷ. ɺʧʣʠʚ ʊɽʉ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʘʣʠʚʘ. 

ʅʘʨʘʟʽ ʊɽʉ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʝʥʝʨʛʦʥʦʩʽʾ: ʝʥʝʨʛʝʪʠʯʥʝ ʢʘʤ'ʷʥʝ ʚʫʛʽʣʣʷ ï 

53%; ʧʨʠʨʦʜʥʠʡ ʛʘʟ ï 41%; ʤʘʟʫʪ ï 6% [6]. 

ʇʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʶʪʴʩʷ ʪʘʢʽ ʨʝʯʦʚʠʥʠ: ʩʽʨʯʘʥʠʡ ʪʘ 

ʩʽʨʯʠʩʪʠʡ ʘʥʛʽʜʨʠʜʠ, ʛʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʟʛʦʨʘʥʥʷ, ʣʝʛʢʠʡ ʧʦʧʽʣ, ʦʢʩʠʜ ʘʟʦʪʫ, ʦʢʩʠʜʠ ʢʨʝʤʥʽʶ ʪʘ 

ʢʘʣʴʮʽʶ, ʘ ʪʘʢʦʞ ʤʠʰ'ʷʢ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʫ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ. 

ɽʣʝʢʪʨʦʩʪʘʥʮʽʷ ʧʦʪʫʞʥʽʩʪʶ 100 ʄɺʪ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʫʛʽʣʣʽ, ʤʦʞʝ ʤʘʪʠ ʱʦʨʽʯʥʽ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʠʙʣʠʟʥʦ 5 ʪʠʩ. ʪ SO2 (ʟʘ ʫʤʦʚʠ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʜʦ 80%) ʪʘ 10 ʪʠʩ. ʪ NOx. ʅʘ ʧʦʚʝʨʭʥʽ 

ʟʝʤʣʽ ʚ ʨʘʡʦʥʽ ʪʘʢʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʤʦʞʝ ʫʪʚʦʨʠʪʠʩʷ ʙʣʠʟʴʢʦ 400 ʪʠʩ. ʪ ʟʦʣʠ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 80 ʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʠʰ'ʷʢ, ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʚʘʥʘʜʽʡ ʪʘ ʽʥʰʽ, ʢʨʽʤ ʪʦʛʦ 

ʪʝʧʣʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ (ʊɽʉ) ʧʦʪʫʞʥʽʩʪʶ 1 000 ʄɺʪ ʩʧʦʞʠʚʘʻ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ, 

ʝʢʚʽʚʘʣʝʥʪʥʫ ʪʽʡ, ʷʢʫ ʤʦʞʝ ʚʠʜʽʣʠʪʠ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 101 000 ʛʝʢʪʘʨʽʚ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ [6]. 

ʎʽ ʜʘʥʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ 

ʪʫʨʠʩʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ, ʘ ʪʘʢʦʞ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʘʢʠʭ ʷʢ 

ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʽʾ, ʘʣʝ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ. ʆʪʞʝ, ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʧʨʠʥʮʠʧʠ, 

ʥʘ ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʾʭ ʨʦʙʦʪʘ. 

ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ 

ʤʘʪʝʨʽʘʣʠ, ʟʜʘʪʥʽ ʛʝʥʝʨʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʧʨʠ ʧʦʛʣʠʥʘʥʥʽ ʬʦʪʦʥʽʚ ʩʚʽʪʣʘ. ʆʜʥʘʢ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, 

ʪʘʢʠʭ ʷʢ ʦʧʘʜʠ, ʭʤʘʨʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ [2]. 

ʇʨʠ ʘʥʘʣʽʟʽ ʚʠʨʦʙʣʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʦʧʘʜʠ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ.  

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʻ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʟʥʠʟʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ.  
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ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʪʘʙʣʠʮʶ ʟ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ, ʟʘʬʽʢʩʦʚʘʥʦʶ ʚ ʧʝʨʽʦʜ ʟ 2015 

ʧʦ 2022 ʨʦʢʠ. ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʚʽʜ ʩʪʘʥʮʽʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʂʘʨʧʘʪʩʴʢʘ ʩʝʣʝʩʪʦʢʦʚʘ 

ʩʪʘʥʮʽʷ (ʤ. ʗʨʝʤʯʝ) ʪʘ ʚʠʢʦʥʘʥʠʡ ʙʘʟʦʚʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ 2015-2022 ʨʦʢʘʭ ʧʦ ʜʧʥʠʭ ʂʘʨʧʘʪʩʴʢʦʾ 

ʩʝʣʝʩʪʦʢʦʚʽʡ ʩʪʘʥʮʽʾ, Áʉ, [3] 

ʄʽʩʷʮʴ 2015 ʨʽʢ 2016 ʨʽʢ 2017 ʨʽʢ 2018 ʨʽʢ 2019 ʨʽʢ 2020 ʨʽʢ 2021 ʨʽʢ 2022 ʨʽʢ 

ʩʽʯʝʥʴ -0 -3.4  -5.7  -1.0  -3.3  +0.2  +0.2  -0.3  
ʣʶʪʠʡ 0 +3.8  -0.6  -3.4  +1.5  +2.5  +2.5  +2.1  
ʙʝʨʝʟʝʥʴ +4.1 +4.8  +6.6  -0.7  +5.6  +4.6  +4.6  +3.8  

ʢʚʽʪʝʥʴ +8.5  +10.8  +8.8  +13.9  +9.8  +8.8  +8.8  +7.4  
ʪʨʘʚʝʥʴ +13.9  +14.1  +13.7  +16.5  +13.7  +11.7  +11.7  +14.9  
ʯʝʨʚʝʥʴ +17.7  +19.1  +18.5  +18.5  +20.9  +18.6  +18.6  +19.1  
ʣʠʧʝʥʴ +20.2  +20.0  +19.2  +19.7  +19.1  +19.1  +19.1  +20.1  

ʩʝʨʧʝʥʴ +21.0  +18.6  +20,0  +20.2  +20.1  +15.3  +15.3  +20.0  
ʚʝʨʝʩʝʥ ɹ +16.0  +16.3  +14  +15.1  +14.8  +15.3  +15.3  +12.7  
ʞʦʚʪʝʥʴ +7.5  +6.7  +9.7  +9.7  +9.7  +11  +11  +10.2  

ʣʠʩʪʦʧʘʜ +5.0  +1.2  +3.4  +2.3  +5.9  +4.0  +4.0  +1.2  
ʛʨʫʜʝʥʴ +2.5  -0.3  +1.9  -1.0  +1.8  +0.9  +0.9  -0.1  

 

ʗʢ ʙʘʯʠʤʦ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʙʽʣʴʰʦʩʪʽ ʤʽʩʷʮʽʚ 

ʟ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ ʨʦʢʦʤ. ʆʜʥʘʢ, ʙʫʣʠ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʫʚʘʣʘʩʷ ʫ ʧʝʚʥʠʭ 

ʤʽʩʷʮʷʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʣʶʪʦʤʫ 2017 ʨʦʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ -0.6ÁC, ʱʦ ʥʘ 4.4 ʛʨʘʜʫʩʘ ʥʠʞʯʝ, 

ʥʽʞ ʫ ʣʶʪʦʤʫ 2016 ʨʦʢʫ. 

ɿʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʤʘʻ ʚʧʣʠʚ ʥʘ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦ ʻ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. ʇʨʠ 

ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʥʝʣʽ ʥʘʛʨʽʚʘʶʪʴʩʷ ʽ ʩʪʘʶʪʴ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺʽʜʦʙʨʘʟʠʤʦ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʾ ʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ (ʨʠʩ.1). 

 
ʈʠʩ.1. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʾ ʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ 2015-2022 ʨʦʢʠ 

ʋ ʮʽʣʦʤʫ, ʘʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ 

ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ ʧʽʜʚʠʱʠʣʘʩʴ ʧʨʠʙʣʠʟʥʦ ʥʘ +2Áʉ. ʊʦʞ ʧʨʦʛʥʦʟʥʦ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʩʦʥʷʯʥʦʾ 
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ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʇʨʠʢʘʨʧʘʪʪʽ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʘ ʫʤʦʚʠ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ [7,8]. 

ɼʣʷ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚʦʨʦʪʥʷ ʪʝʥʜʝʥʮʽʷ (ʪʘʙʣ.2). ɰʭ ʢʽʣʴʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʽ 

ʟʙʣ̔ʴʰʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʩʝʨʝʜʠʥʽ ʨʦʢʫ [7,8]. 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 2015-2022 ʨʦʢʘʭ, ʤʤ [3] 

ʄʽʩʷʮʴ 2015 ʨʽʢ 2016 ʨʽʢ 2017 ʨʽʢ 2018 ʨʽʢ 2019 ʨʽʢ 2020 ʨʽʢ 2021 ʨʽʢ 2022 ʨʽʢ 

ʩʽʯʝʥʴ 30.6  27.2  9  36.6  36.3  13.5  39.4 ʤ 24.6  
ʣʶʪʠʡ 21.7  23.1  24.5  45.8  14.6  59.7  42.1  11.5  
ʙʝʨʝʟʝʥʴ 50.8  36.7  46.0  52.7  21.8  50.5  68.7  0  

ʢʚʽʪʝʥʴ 38.1  69.0  31.7  20.0  25.9  12.7  40.4 0  
ʪʨʘʚʝʥʴ 80.9 98.6  71.9  43.6  235.3  124.5  92.2 17.7  
ʯʝʨʚʝʥʴ 61.6  98.2 76.4  140.1  54.1  237.4  94.6  78.9  
ʣʠʧʝʥʴ 37.3  59.8  83.3  95.2  90.1  21.9  153.0  50.6  

ʩʝʨʧʝʥʴ 8.4  37.7  51.0  29.2  16.6  114  54.1  63.8  
ʚʝʨʝʩʝʥʴ 49.4  34.2  174.2  43.2  47.1  114  27.1  180.7  
ʞʦʚʪʝʥʴ 35.9  125.9  52.4 22.7  33.0  89.3  11.4  19.3  

ʣʠʩʪʦʧʘʜ 35.9 55.2  43.5 37.3  20.8  1  17.1 0  
ʛʨʫʜʝʥʴ 8.2  23.3  49.5  71.8  33.5  24  92.8  0  

 

ɿʘʛʘʣʦʤ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʨʽʢ. ɿʘ ʟʘʛʘʣʴʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2015-2022 ʨʦʢʘʭ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʪʨʘʚʥʽ ʟ ʤʝʜʽʘʥʦʶ 

80.9 ʤʤ, ʘ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʩʽʯʥʽ 2022 ʨʦʢʫ ʟ ʤʝʜʽʘʥʦʶ 0 ʤʤ. ɿʘ ʧʝʨʽʦʜ ʟ 2015 ʧʦ 2022 

ʨʦʢʠ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʴ ʩʢʣʘʜʘʻ ʚʽʜ 8,2 ʤʤ ʜʦ 235,3 ʤʤ. 

ɿʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [9,10] ʟʥʘʭʦʜʠʤʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ 

ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʜ ʚʝʣʠʯʠʥʠ ʭʤʘʨʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʦʧʘʜʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʭʤʘʨʥʽʩʪʶ, ʣʦʛʽʯʥʦ ʙʫʣʦ ʙ ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ, ʱʦ ʫ ʨʘʟʽ ʚʠʧʘʜʽʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ, ʘ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʙʫʜʫʪʴ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ.  
ʊʨʝʪʽʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʙʫʚ ʥʘʤʠ ʦʙʨʘʥʠʡ - ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ (ʪʘʙʣ.3). ʗʢ ʽ ʧʦʧʝʨʝʜʥʽʡ, ʮʝʡ 

ʧʘʨʘʤʝʪʨ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʧʦʜʽʣ ʭʤʘʨʥʦʩʪʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ.  

ʊʘʙʣʠʮʷ 3 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʫ 2015-2022 ʨʦʢʘʭ, ʤ/ʩ [3] 

ʄʽʩʷʮʴ 2015 ʨʽʢ 2016 ʨʽʢ 2017 ʨʽʢ 2018 ʨʽʢ 2019 ʨʽʢ 2020 ʨʽʢ 2021 ʨʽʢ 2022 ʨʽʢ 
ʩʽʯʝʥʴ 3.0  2.3  2.6  2.5  2.6  2.3  2.1  4.0  
ʣʶʪʠʡ 1.9  3.1  3.0  2.1  3.3  3  3.1  3.1  

ʙʝʨʝʟʝʥʴ 2.4  2.8  2.9  2.2  3.5  2.4  2.6  2.7  
ʢʚʽʪʝʥʴ 3.8  2.9  3.2  2.8  3.3  2.6  2.7  2.8  
ʪʨʘʚʝʥʴ 2.6  2.2  2.0  2.3  2.8  3.3  3.0  2.6  

ʯʝʨʚʝʥʴ 2.2  2.2  2.6  2.2  2.2  2.4  2.3  2.3  
ʣʠʧʝʥʴ 2.0  2.6  2.0  2.5  2.3  1.6  2.0  2.6  
ʩʝʨʧʝʥʴ 1.8  2.2  2.1  1.7  1.8  1.6  1.6  1.7  

ʚʝʨʝʩʝʥʴ 2.4  2.0  2.2  2.2  2.3  1.6  2.5  2.2  
ʞʦʚʪʝʥʴ 2.6  3.2  3.0  2.2  1.5  1.6  2.2  2.0  

ʣʠʩʪʦʧʘʜ 2.9  2.3  2.1  2.2  3.0  17.5 1.9  1.7  

ʛʨʫʜʝʥʴ 2.2  3.5  3.0  2.6  2.4  3.1  2.6  2.1  

 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 1,5 ʜʦ 4 ʤ/ʩ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʷʮʷ ʪʘ ʨʦʢʫ. ʅʘʡʚʠʱʘ 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʩʽʯʥʽ 2022 ʨʦʢʫ (4 ʤ/ʩ), ʪʦʜʽ ʷʢ ʥʘʡʥʠʞʯʘ - ʚ ʣʠʧʥʽ 2020 

ʨʦʢʫ (1,6 ʤ/ʩ). ɿʘʛʘʣʦʤ, ʩʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʇʨʠʢʘʨʧʘʪʪʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 

2-3 ʤ/ʩ, ʥʘ ʚʠʩʦʪʽ ʚʠʤʽʨʶʚʘʥʥʷ?. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʪʨʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʡ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ ʪʫʨʠʩʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ [9,10]. 
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ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʣʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʨʠʢʣʘʜʽ ʉɽʉ ʚ ʤ. ʊʣʫʤʘʯ 

ʧʦʪʫʞʥʽʩʪʶ 3 ʢɺʪ, ʷʢʘ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʛʨʘʥʪʦʚʽ ʢʦʰʪʠ ʥʘ ʜʘʭʫ ʙʶʜʞʝʪʥʦʾ ʫʩʪʘʥʦʚʠ. ɰʾ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʦʩʪʫʧʥʽ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ (ʪʘʙʣ.4). 

ʊʘʙʣʠʮʷ 4 

ʇʦʤʽʩʷʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ 2015-2022 ʨʦʢʠ, ʪʠʩ.ʢɺʪĿʛʦʜ [5] 

ʈʽʢ ʤʽʩʷʮʴ ɺʩʴʦʛʦ 
01 02 03 04 05 06 07 08 09 10 11 12 

2015 ʥ/ʜ ʥ/ʜ ʥ/ʜ ʥ/ʜ ʥ/ʜ ʥ/ʜ ʥ/ʜ ʥ/ʜ 37.89 59.19 30.48 31.78 159.35 

2016 30.7 38 64.8 109.1 125.3 114.0 126.0 120.21 100.4 38.58 25.49 19.24 911.76 
2017 27.4 47.2 67.5 105.1 111.8 119.57 122.9 127.51 85.84 66.33 13.07 11.98 906.27 

2018 26.9 34.3 75.1 128.0 126.1 95.03 106.4 126.32 103.7 81.20 17.22 9.42 929.54 
2019 13.1 49.1 83.8 98.69 88.84 117.83 121.9 127.43 104.7 78.19 20.08 22.89 926.65 
2020 35.4 41.9 89.9 138.1 97.17 94.00 112.7 136.19 110.5 43.49 23.40 9.74 932.47 

2021 16.9 46.5 76.9 96.28 108.2 105.20 117.4 114.65 97.08 98.58 28.12 10.32 916.27 
2022 31.9 38.6 108 84.78 133.3 127.89 117.4 102.78 58.82 71.08 18.20 1.60 894.16 

  
ɺʽʜʦʙʨʘʟʠʤʦ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ.2. ɻʨʘʬʽʢ ʚʠʨʦʙʣʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ [5] 

ɿʘʛʘʣʴʥʝ ʨʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ çʩʦʥʷʯʥʦʾè ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʙʽʣʴʰʫʚʘʣʦʩʷ ʟ 2015 ʨʦʢʫ ʪʘ ʜʦʩʷʛʣʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 2020 ʨʦʮʽ - 932,47 ʪʠʩ. ʢɺʪĿʛʦʜ ʟʘ ʨʽʢ. 

ʇʦʤʽʩʷʯʥʽ ʟʥʘʯʝʥʥʷ ʚʘʨʽʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʨʠ ʨʦʢʫ, ʘ ʦʪʞʝ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʦʤʧʣʝʢʩʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʢʚʽʪʥʽ, ʪʨʘʚʥʽ ʪʘ ʯʝʨʚʥʽ, ʱʦ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʙʽʣʴʰ ʷʩʥʦʶ ʪʘ ʪʝʧʣʦʶ ʧʦʛʦʜʦʶ ʚ ʮʽ 

ʤʽʩʷʮʽ. ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʟʥʘʯʝʥʥʷ ʟʥʠʞʫʶʪʴʩʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰʦʶ ʭʤʘʨʥʽʩʪʶ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʜʥʷ [15]. 

ʊʘʢʦʞ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʣʠʩʪʦʧʘʜʽ ʪʘ ʛʨʫʜʥʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ ʩʦʥʷʯʥʦʛʦ 

ʩʚʽʪʣʘ ʚ ʮʽ ʤʽʩʷʮʽ. 

ʇʦʨʽʚʥʷʻʤʦ ʮʽ ʟʥʘʯʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʛʦʜʠ ʟʘ ʪʦʡ ʞʝ ʧʝʨʽʦʜ. ʅʘʧʨʠʢʣʘʜ, ʫ 2016 ʨʦʮʽ, 

ʢʦʣʠ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ 911,76 ʪʠʩ. ʢɺʪ-ʛʦʜ, ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʩʽʯʥʽ ʙʫʣʘ -4,4 Áʉ, ʘ ʚ ʣʠʧʥʽ - 21,1 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʮʽ 

ʤʽʩʷʮʽ ʩʪʘʥʦʚʠʣʘ 30 ʤʤ ʪʘ 102 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. 
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ʋ 2020 ʨʦʮʽ, ʢʦʣʠ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʩʽʯʥʽ ʙʫʣʘ -3,6 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ, ʘ ʚ ʯʝʨʚʥʽ - 20,1 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ. 

ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʮʽ ʤʽʩʷʮʽ ʩʪʘʥʦʚʠʣʘ 28 ʤʤ ʪʘ 103 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ, ʩʝʨʝʜʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʪʘ ʟʘʛʘʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟʘ ʤʽʩʷʮʷʤʠ ʜʣʷ 2015-2022 ʨʦʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʨʘʭʫʻʤʦ ʩʝʨʝʜʥʻ ʤʽʩʷʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʦʩʝʨʝʜʥʝʥʝ ʟʘ ʚʦʩʽʤ ʨʦʢʽʚ (ʪʘʙʣ.5). 

ʊʘʙʣʠʮʷ 5. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘ ʢʦʞʥʠʡ ʤʽʩʷʮʴ ʧʨʦʪʷʛʦʤ 2015-2018 ʨʦʢʽʚ  

ʄʽʩʷʮʴ 
ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, 
ÁC 

ʉʝʨʝʜʥʷ 
ʢʽʣʴʢʽʩʪʴ. 
ʦʧʘʜ̔ʚ, ʤʤ 

ʉʝʨʝʜʥʷ 
ʰʚʠʜʢʽʩʪʴ 
ʚʽʪʨʫ, ʤ/ʩ 

ʉʝʨʝʜʥʷ. ʩʦʥʷʯʥʘ 
ʝʥʝʨʛʽʷ, ʪʠʩ.ʢɺʪĿʛʦʜ 

ʉ̔ ʯʝʥʴ -1.16 27.61 2.81 25.73 
ʃʶʪʠʡ 1.75 31.62 2.69 42.66 

ɹʝʨʝʟʝʥʴ 4.39 44.57 2.60 82.35 
ʂʚʽʪʝʥʴ 9.60 32.20 3.02 98.60 
ʊʨʘʚʝʥʴ 13.69 109.66 2.60 108.16 

ʏʝʨʚʝʥʴ 18.56 102.53 2.25 103.63 
ʃʠʧʝʥʴ 19.62 73.98 2.16 111.49 
ʉʝʨʧʝʥʴ 18.66 58.32 1.81 97.87 

ɺʝʨʝʩʝʥʴ 15.34 83.72 2.24 82.07 
ɾʦʚʪʝʥʴ 9.16 48.78 2.34 58.66 
ʃʠʩʪʦʧʘʜ 3.61 27.48 2.48 27.40 
ɻʨʫʜʝʥʴ 0.91 32.69 2.72 11.50 

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʠʪʠ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʤʧʝʨʘʪʫʨʦʶ, ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʧʘʜʽʚ, ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʪʘ ʟʘʛʘʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʤʠ 

ʨʦʟʨʘʭʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚʽʜ -1 ʜʦ 1, ʜʝ -1 

ʦʟʥʘʯʘʻ ʩʠʣʴʥʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ, 1 ʦʟʥʘʯʘʻ ʩʠʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ, ʘ 0 ʦʟʥʘʯʘʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ. 

ʆʪʞʝ, ʨʦʟʨʘʭʦʚʘʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʪʘ ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʽʻʶ ï 

0.80, ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʪʘ ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʽʻʶ ï -0.18, ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ 

ʚʽʪʨʫ ʪʘ ʩʦʥʷʯʥʦʶ ʝʥʝʨʛʽʻʶ ï -0.55. 

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1) ɯʩʥʫʻ ʩʠʣʴʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ 
ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʘʣʝ ʪʽʣʴʢʠ ʜʦ ʧʝʚʥʦʾ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʆʜʥʘʢ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʪʦʯʢʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟʥʠʞʫʻʪʴʩʷ 

ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʬʦʪʦʝʣʝʤʝʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʝʨʝʛʨʽʚʫ. 

2) ɭ ʩʣʘʙʢʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ. ʍʦʯʘ ʦʧʘʜʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʭʤʘʨʥʽʩʪʶ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʤʘʶʪʴ ʚʧʣʠʚʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʦʥʷʯʥʠʤʠ ʧʘʥʝʣʷʤʠ. 

3) ɭ ʧʦʤʽʨʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʣʝʥʦʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʠʩʦʢʘ 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʭʤʘʨʥʽʩʪʴ ʘʙʦ ʦʧʘʜʠ, 

ʧʽʜʽʡʤʘʪʠ ʚ ʧʦʚʽʪʨʷ ʧʠʣ ʽ ʩʤʽʪʪʷ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʪʦʜʽ ʷʢ ʚʧʣʠʚ ʦʧʘʜʽʚ ʽ hʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʻ ʥʝʟʥʘʯʥʠʤ. ʊʦʞ ʧʨʦʚʝʜʝʤʦ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʦʥʷʯʥʠʤʠ ʧʘʥʝʣʷʤʠ (ʨʠʩ. 3). 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

TableCurve 2D. ʇʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʩʪʘʪʠʩʪʠʢʠ: ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, 

ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʧʦʤʠʣʦʢ (ʟʘʣʠʰʢʽʚ), ʩʪʫʧʽʥʴ ʩʚʦʙʦʜʠ, ʦʙʯʠʩʣʝʥʠʡ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʜʝʣʽ, ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ, ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (r
2
), ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʟ ʧʦʧʨʘʚʢʦʶ ʥʘ 

ʩʪʫʧʽʥʴ ʩʚʦʙʦʜʠ (DF r
2
) ʪʘ F-ʩʪʘʪʠʩʪʠʢʘ (ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ). 
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ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʘ ʫ ʚʠʛʣʷʜʽ ʤʥʦʛʦʯʣʝʥʘ 10-ʛʦ ʩʪʫʧʝʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʥʘʡʢʨʘʱʝ 

ʦʧʠʩʫʚʘʣʘ ʜʘʥʽ, ʽʩʥʫʶʯʠ ʥʘ ʪʣʽ ʽʥʰʠʭ ʤʦʞʣʠʚʠʭ ʤʦʜʝʣʝʡ. ʎʝ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʢʣʶʯʘʶʯʠ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʥʪʠʣʴʥʠʭ ʪʘʙʣʠʮʴ F-

ʨʦʟʧʦʜʽʣʫ ʪʘ ʪʘʙʣʠʮʴ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ. ʂʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʪʘʙʣʠʮʴ. ɻʽʧʦʪʝʟʘ (ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʾ ʟʘʣʝʞʥʦʩʪʽ) ʙʫʣʘ ʚʽʜʭʠʣʝʥʘ, ʷʢʱʦ 

ʟʥʘʯʝʥʥʷ, ʟʥʘʡʜʝʥʝ ʚ ʪʘʙʣʠʮʽ (Fstatt), ʙʫʣʦ ʙʽʣʴʰʝ, ʥʽʞ ʨʦʟʨʘʭʦʚʘʥʝ (Fstatm), ʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʷʢ ʪʘ, 

ʱʦ ʧʽʜʪʚʝʨʜʠʣʦʩʷ, ʷʢʱʦ Fstatt <Fstatm. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʘʭ (ʨʠʩ. 3) ʛʽʧʦʪʝʟʘ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʥʘ ʨʽʚʥʽ 1%.  

 
ʈʠʩ. 3 - ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʧʘʥʝʣʷʤʠ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʣʷ ʤ. ʊʣʫʤʘʯ 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʣʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʢʦʥʢʨʝʪʥʦʤʫ 

ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʣʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ, ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʤʦʛʣʘ ʙ ʯʘʩʪʢʦʚʦ ʚʠʨʽʰʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʚ 

ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʦʩʦʙʣʠʚʦ ʧʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʶ ʚʽʜʜʘʣʝʥʠʭ ʥʝʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʩʘʜʠʙ, ʘ ʚ 

ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘʢʽ ʫʩʪʘʥʦʚʢʠ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙ ʙʝʟʧʝʨʝʙʽʡʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʠʨʦʙʣʝʥʦʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʢʦʨʝʣʶʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʘʣʝ ʪʽʣʴʢʠ ʜʦ 

+21Áʉ. ʇʽʩʣʷ ʪʦʛʦ ʧʘʥʝʣʽ ʧʝʨʝʛʨʽʚʘʶʪʴʩʷ ʽ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʥʠʞʫʻʪʴʩʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1 ɺʠʥʠʯʝʥʢʦ ʂ. ʈ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʩʦʥʮʷ ʚ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ URL: http://lib.ndu.edu.ua:8080/dspace/bitstream/123456789/2340/1/%D0%A3%D0%BA%D1

%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B5%20%D0%9F%D0%BE%D0

%BB%D1%96%D1%81%D1%81%D1%8F.%202022%D1%80.pdf#page=99  

2 ʉʦʥʷʯʥʽ ʙʘʪʘʨʝʾ: ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ URL: https://sunsayenergy.com/technology/sonyachni-

batareyi-princip-roboti 

3 ʉʪʘʪʠʩʪʠʢʘ ʧʦʛʦʜʠ. ʂʣʽʤʘʪʠʯʥʽ ʜʘʥʽ ʟʘ ʨʦʢʘʤʠ ʪʘ ʤʽʩʷʮʷʤʠ URL: 

https://meteopost.com/weather/climate/ 

4 ʆʩʚʽʪʣʝʥʥʷ ʤʽʩʪʘ URL: https://1ua.com.ua/tlumach/ua/solar_panels 

http://lib.ndu.edu.ua:8080/dspace/bitstream/123456789/2340/1/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B5%20%D0%9F%D0%BE%D0%BB%D1%96%D1%81%D1%81%D1%8F.%202022%D1%80.pdf#page=99
http://lib.ndu.edu.ua:8080/dspace/bitstream/123456789/2340/1/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B5%20%D0%9F%D0%BE%D0%BB%D1%96%D1%81%D1%81%D1%8F.%202022%D1%80.pdf#page=99
http://lib.ndu.edu.ua:8080/dspace/bitstream/123456789/2340/1/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B5%20%D0%9F%D0%BE%D0%BB%D1%96%D1%81%D1%81%D1%8F.%202022%D1%80.pdf#page=99
https://sunsayenergy.com/technology/sonyachni-batareyi-princip-roboti
https://sunsayenergy.com/technology/sonyachni-batareyi-princip-roboti
https://meteopost.com/weather/climate/
https://1ua.com.ua/tlumach/ua/solar_panels
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5 Sunny Portal URL: https://www.sunnyportal.com/Templates/Start.aspx?ReturnUrl 
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ANALYSIS OF INFLUEN CE OF METEOROLOGICAL  CONDITIONS ON THE 

EFFICIENCY OF SOLAR PANELS IN IVANO -FRANKIV SK REGION 

 
The article is devoted to analysing the influence of meteorological conditions on the efficiency of 

solar panels in Ivano-Frankivsk region. The issue of using solar panels as one of the key sources of 
alternative energy and the importance of evaluating their effectiveness depending on meteorological 
conditions were considered. 

The relationship between various meteorological parameters, such as average air temperature, 
average precipitation, and average wind speed, and the production of solar electricity were investigated. 
Using the Pearson method, the correlation coefficients between the specified parameters and solar energy 
production were determined. As a result, the correlation values were obtained, on the basis of which 
conclusions were drawn regarding the influence of various factors on the efficiency of solar panels. 

It is emphasized that when planning the location of small solar power plants, it is important to take 
into account the average air temperature, since there is a strong positive correlation between it and the 
production of solar electricity. It is noted that the optimal temperature for the efficient operation of solar 
panels is +21ÁC. 
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The article also provides recommendations on taking into account the average wind speed and 
average precipitation when planning the location of solar power plants, in particular for the tourism 
industry in Ivano-Frankivsk region. 

The obtained results can be useful for the development of new technologies and strategies for the 
use of solar energy in different climatic conditions. 

Keywords: solar panels, efficiency, meteorological conditions, alternative energy, research, 
statistical analysis, technology, uninterrupted operation, system improvement. 
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ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʘʥʘʣʽʟʫ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ 
ʝʢʦʣʦʛʽʟʘʮʽʾ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ, ʚʠʚʯʝʥʥʶ ʢʨʘʱʠʭ ʧʨʠʢʣʘʜʽʚ ʜʦʩʚʽʜʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʟʘʮʽʷ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 
ʨʝʢʨʝʘʮʽʡʥʠʡ ʣʘʥʜʰʘʬʪ, ʪʫʨʠʟʤ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʨʝʛʽʦʥʽ, ʟʦʢʨʝʤʘ ʡ ʨʦʟʚʠʪʢʫ ʝʢʦʩʘʜʠʙ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʪʫʨʠʟʤʫ ʩʧʨʠʷʻ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, 

ʧʝʨʝʜʙʘʯʘʻ ʫʯʘʩʪʴ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʥʘʜʘʥʥʽ ʧʦʩʣʫʛ, ʩʪʚʦʨʶʻ ʝʢʦʥʦʤʽʯʥʽ ʩʪʠʤʫʣʠ ʜʦ ʦʭʦʨʦʥʠ 

ʜʦʚʢʽʣʣʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʘ ʰʣʷʭʽʚ ʾʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʥʘ ʧʨʠʢʣʘʜʽ ʩʘʜʠʙʠ çʊʨʠ 

ʩʦʩʥʠè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʽʩʪʽ ʂʦʩʽʚ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʫʨʠʟʤʫ ʪʘ 

ʩʝʨʚʽʩʫ. ɼʣʷ ʟʤʽʥʠ ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʪʝʨʠʪʦʨʽʡ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʢʦʣʦʛʽʯʥʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʪʫʨʠʟʤʫ. ɺ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʛʽʧʦʪʝʟʠ 

ʙʫʣʦ ʚʠʩʫʥʫʪʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʝʢʦʣʦʛʽʟʘʮʽʷ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚʠʩʪʫʧʘʻ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʻ ʦʜʥʠʤ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʩʘʜʠʙʠ, ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʰʢʦʜʦʶ ʜʣʷ ʜʦʚʢʽʣʣʷ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʬʦʨʤʘʣʴʥʦ-

ʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ï ʽʥʜʫʢʮʽʾ ʪʘ ʜʝʜʫʢʮʽʾ, ʧʦʨʽʚʥʷʥʥʷ, ʘʥʘʣʦʛʽʡ, ʤʦʜʝʣʶʚʘʥʥʷ, ʟʤʽʩʪʦʚʥʦ-ʣʦʛʽʯʥʽ 

(ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ, ʛʽʧʦʪʝʪʠʯʥʠʡ, ʽʩʪʦʨʠʯʥʠʡ). ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ ʨʦʙʦʪʠ ʻ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʦʜʥʦʤʫ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʩʝʨʚʽʩʽʚ ʟ ʦʥʣʘʡʥ-ʙʨʦʥʶʚʘʥʥʷ ʞʠʪʣʘ booking.com ʪʘ 
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ʜʘʥʽ, ʚʟʷʪʽ ʽʟ ʫʢʨʘʾʥʩʴʢʦʛʦ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ ʧʨʠʩʚʷʯʝʥʦʛʦ ʪʝʤʽ ʚʽʜʧʦʯʠʥʢʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

ï Karpaty.info. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʧʨʘʢʪʠʯʥʽ ʜʽʷʣʴʥʦʩʪʽ ʝʢʦʩʘʜʠʙ ʪʘ ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ ʥʘʧʨʷʤʦʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʝʛʽʦʥʫ, ʤʝʪʦʶ ʷʢʦʾ ʻ ʥʝʦʙʭʽʜʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʜʦʙʨʦʙʫʪ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʙʝʨʝʞʝʥʥʽ ʜʦʚʢʽʣʣʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʦʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʫʻ 

ʥʦʚʘʪʦʨʩʴʢʦʛʦ ʧʽʜʭʦʜʫ, ʘʜʞʝ ʝʢʦʣʦʛʽʟʘʮʽʷ ʩʘʤʘ ʧʦ ʩʦʙʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʽʥʠ ʩʚʽʪʦʛʣʷʜʫ ʣʶʜʩʪʚʘ, 

ʨʠʥʢʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚ ʾʾ ʙʘʛʘʪʦʛʨʘʥʥʦʩʪʽ ʪʘ ʧʨʦʪʠʨʽʯʯʽ, ʧʝʨʝʛʣʷʜʫ ʧʨʽʦʨʠʪʝʪʽʚ ʜʝʨʞʘʚʥʦʛʦ, 

ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʧʨʠʡʥʷʪʪʷ ʥʦʚʠʭ ʪʘ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʧʨʘʢʪʠʢʠ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʪʫʨʠʟʤ ʻ ʛʘʣʫʟʟʶ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʧʨʠʥʦʩʠʪʴ ʚʠʩʦʢʽ ʧʨʠʙʫʪʢʠ ʫ 

ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ, ʚʦʜʥʦʯʘʩ ʚʠʩʪʫʧʘʶʯʠ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʠʥʥʠʢʽʚ ʩʦʮʽʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ʉʧʝʢʪʨ 

ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ ʪʫʨʠʟʤʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʜʽʻʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘ ʤʘʢʨʦ- ʪʘ ʤʝʟʦʨʽʚʥʷʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ [2]. 

ʇʨʦʙʣʝʤʘʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʝʢʦʣʦʛʽʟʘʮʽʾ ʟʘʡʤʘʣʦʩʷ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʙʘʛʘʪʦ ʚʯʝʥʠʭ [3-7]. 

ʅʘ ʦʩʥʦʚʽ ʦʧʨʘʮʴʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʪʫʨʠʩʪʠʯʥʽʡ 

ʩʬʝʨʽ: ʛʣʦʙʘʣʴʥʦʤʫ, ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʨʝʛʽʦʥʘʣʴʥʦʤʫ, ʣʦʢʘʣʴʥʦʤʫ (ʨʠʩ. 1). 

 

ɻʣʦʙʘʣʴʥʠʡ ʨʽʚʝʥʴ 

Å ɽʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʩʚʽʪʽ 

Å ʉʚʽʪʦʚʽ ʩʪʘʥʜʘʨʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

Å ʊʝʥʜʝʥʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʚʽʪʦʚʦʛʦ 
ʨʠʥʢʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ 

Å ʉʪʘʥʜʘʨʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ 

Å ʇʨʦʛʨʘʤʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʜʝʨʞʘʚʠ 

Å ɿʜʽʡʩʥʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ, ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ 
ʜʝʨʞʘʚʠ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ 

Å ʉʪʨʘʪʝʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ 
ʨʝʛʽʦʥʘʭ 

Å ʉʪʨʘʪʝʛʽʯʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʨʝʛʽʦʥʫ 

 

ʃʦʢʘʣʴʥʠʡ ʨʽʚʝʥʴ 

Å ʇʽʜʧʨʠʻʤʩʪʚʘ (ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ 
ʧʽʜʧʨʠʻʤʩʪʚʘ) 

Å ɯʥʜʠʚʽʜ (ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʪʘ ʰʘʥʦʙʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ) 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʨʦʟʛʣʷʜʫ ʧʦʥʷʪʪʷ çʝʢʦʣʦʛʽʟʘʮʽʷè ʚ ʩʬʝʨʽ ʪʫʨʠʟʤʫ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʚ ʪʫʨʠʩʪʠʯʥʦʤʫ ʙʽʟʥʝʩʽ ʤʘʻ ʥʘ ʤʝʪʽ ʟʙʝʨʝʛʪʠ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ, ʽ ʨʦʟʚʠʚʘʪʠ ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʪʫʨʠʩʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʘʮʽʦʥʘʣʴʥʦ, 

ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʨʝʛʫʣʶʚʘʪʠ ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʩʝʢʪʦʨʫ, ʧʨʦʩʫʚʘʪʠ ʽʜʝʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʩʝʨʝʜ ʪʫʨʠʩʪʽʚ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʙʽʟʥʝʩʫ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʞ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʩʬʝʨʽ ʪʫʨʠʟʤʫ ʻ 

ʩʪʘʥʜʘʨʪ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ ISO 14001 (EMS), ʩʪʚʦʨʝʥʠʡ ʚ 1991 ʨ ʄʽʞʥʘʨʦʜʥʦʶ 

ʘʩʦʮʽʘʮʽʻʶ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʤʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʟʦʙʦʚ'ʷʟʘʥʘ ʧʽʜʪʚʝʨʜʠʪʠ, 

ʱʦ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʽʘʣʴʥʫ ʧʦʣʽʪʠʢʫ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʨʷʜʽ ʢʨʘʾʥ ʚ 

ʜʦʧʦʚʥʝʥʥʷ ʜʦ ISO 14001 ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚʣʘʩʥʽ ʩʪʘʥʜʘʨʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ - BS 7750 

Specification for Environmental Management Systems, ʚ ʂʘʥʘʜʽ - CAN / CSA Z750-94: Guidelines for 

an Environmental Management System [8]. 

ɺʠʭʦʜʷʯʠ ʟ ʤʝʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʤʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʨʷʜ ʟʘʚʜʘʥʴ: ʦʧʠʩʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʩʬʝʨʽ ʪʫʨʠʟʤʫ; ʟôʷʩʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʘʭʦʜʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʚʠʱʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ; ʩʬʦʨʤʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʘʜʠʙ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ; ʦʢʨʝʩʣʠʪʠ 

ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʘʜʠʙ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʘ ʧʨʠʢʣʘʜʽ ʩʘʜʠʙʠ çʊʨʠ ʩʦʩʥʠè (ʤ. ʂʦʩʽʚ). 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ɽʢʦʩʘʜʠʙʠ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ  ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʟʘʩʽʙ 

ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʪʫʨʠʩʪʽʚ, ʘʜʞʝ ʢʦʞʝʥ ʚʽʜʧʦʯʠʚʘʣʴʥʠʢ ʧʨʘʛʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʻʜʥʘʥʥʷ ʟ ʧʨʠʨʦʜʦʶ. 

ʊʝʤʘʪʠʢʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʝʢʦʩʘʜʠʙ ʏʝʨʥʽʚʝʮʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ ʪʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʪʷ çʝʢʦʩʘʜʠʙʠè. ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʥʷʪʪʷ çʟʝʣʝʥʘ ʩʘʜʠʙʘè, çʝʢʦʩʘʜʠʙʘè, 

çʘʛʨʦ-ʩʘʜʠʙʘè, çʩʽʣʴʩʴʢʘ ʩʘʜʠʙʘè, çʩʘʜʠʙʘè ʯʘʩʪʦ ʻ ʪʦʪʦʞʥʠʤʠ ʘʙʦ ʩʭʦʞʠʤʠ ʟʘ ʟʤʽʩʪʦʤ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʤʠ ʚʠʟʥʘʯʘʻʤʦ ʝʢʦʩʘʜʠʙʫ ʷʢ ʢʦʣʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʘʣʴʦʚʥʠʯʽʡ ʩʽʣʴʩʴʢʽʡ ʘʙʦ ʧʨʠʤʽʩʴʢʽʡ ʟʦʥʽ, (ʯʘʩʪʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʫʨʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʽʥʪʝʨôʻʨʽ ʪʘ ʝʢʩʪʝʨôʻʨʽ ʟʘʢʣʘʜʫ) ʟ ʩʽʣʴʩʴʢʠʤ ʘʙʦ ʬʝʨʤʝʨʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʘʙʦ ʙʝʟ 

ʥʴʦʛʦ, ʱʦ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʧʨʦʞʠʚʘʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʟʚʽʣʣʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʥʝʚʝʣʠʢʦʾ 

ʛʨʫʧʠ ʪʫʨʠʩʪʽʚ. 

ʗʢ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ, ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ ʦʙʦʚôʷʟʢʦʚʘ ʢʘʪʝʛʦʨʠʟʘʮʽʷ 

ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʥʘ çʟʝʣʝʥʽʩʪʴè ʯʠ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʘʜʠʙ. 

ʇʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʝʢʦʩʘʜʠʙ, ʥʘ ʦʩʥʦʚʽ ʪʠʭ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʢʦʪʨʽ ʤʘʶʪʴ ʩʝʨʪʠʬʽʢʘʪ 

çʋʢʨʘʾʥʩʴʢʦʾ ʛʦʩʪʠʥʥʦʾ ʩʘʜʠʙʠè ʪʘ ʪʠʭ, ʢʦʪʨʽ ʦʛʦʣʦʰʝʥʽ ʟʝʣʝʥʠʤʠ ʩʘʜʠʙʘʤʠ ɹʘʥʢʦʤ ʜʘʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ, ʚʚʘʞʘʻʤʦ ʥʝʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʥʝʩʝʥʠʭ ʜʦ ʮʠʭ ʨʝʻʩʪʨʽʚ. ʂʽʣʴʢʽʩʪʴ ʩʘʜʠʙ, ʢʦʪʨʽ ʤʘʶʪʴ ʩʝʨʪʠʬʽʢʘʪ çʋʢʨʘʾʥʩʴʢʘ 

ʛʦʩʪʠʥʥʘ ʩʘʜʠʙʘè ʩʢʣʘʜʘʻ 24 ʦʜʠʥʠʮʽ ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ (ʨʠʩ. 2) [9]. 

 

ʈʠʩ. 2. ʂʽʣʴʢʽʩʪʴ ʩʘʜʠʙ çʋʢʨʘʾʥʩʴʢʘ ʛʦʩʪʠʥʥʘ ʩʘʜʠʙʘè ʟ ʨʦʟʧʦʜʽʣʦʤ  

ʧʦ ʦʙʣʘʩʪʷʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ɼʘʥʘ ʜʽʘʛʨʘʤʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʪʘ ʨʝʘʣʴʥʘ, ʚ ʢʦʥʪʝʢʩʪʽ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʧʦʜʘʣʴʰʦʤʫ, ʤʠ ʙʫʜʝʤʦ ʧʦʨʽʚʥʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʘʡʪʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʙʨʦʥʶʚʘʥʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ booking.com ʪʘ ʽʥʪʝʨʥʝʪ-ʩʘʡʪʫ , 

ʢʦʪʨʠʡ ʤʘʻ ʥʘ ʤʝʪʽ ʨʝʢʣʘʤʫ ʩʘʜʠʙ ʪʘ ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʩʘʤʝ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

Karpaty.info [10-11]. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʧʽʜʨʘʭʫʥʦʢ ʝʢʦʩʘʜʠʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʻ 

ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʨʝʘʣʴʥʫ ʩʠʪʫʘʮʽʶ ʥʘ ʨʠʥʢʫ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʨʦʟʤʽʱʝʥʥʷ. ʊʘʢʦʞ, 

ʤʫʩʠʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʋʢʨʘʾʥʩʴʢʦʶ ʩʣʫʞʙʦʶ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʚʦʜʠʚʩʷ ʧʽʜʨʘʭʫʥʦʢ ʘʛʨʦ-ʩʘʜʠʙ, ʟ 

2012 ʧʦ 2014 ʨʽʢ. ɸʣʝ, ʟ ʥʝʚʽʜʦʤʠʭ ʥʘʤ ʧʨʠʯʠʥ, ʟʙʽʨ ʜʘʥʠʭ ʙʽʣʴʰʝ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɺʚʘʞʘʻʤʦ, ʱʦ 

ʦʧʠʩ ʮʠʭ ʜʘʥʠʭ ʻ ʚʞʝ ʥʝ ʘʢʪʫʘʣʴʥʠʤ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʦʬʽʮʽʡʥʽ ʜʘʥʽ, ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʢʦʣʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘʜʘʥʽ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʟ 2016 ʧʦ 2019 ʨʽʢ (ʨʠʩ. 3). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʽʘʛʨʘʤʫ, ʤʦʞʝʤʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʱʫʚʘʥʥʷ ʻ ʚ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ - ʚ 

ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ. ʉʪʘʥʦʤ ʥʘ 2019 ʨʽʢ, ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 130 ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʚ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ - 64 ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ï 59, ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ ʣʠʰʝ 13. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʥʘ ʢʽʥʝʮʴ 2019 ʨʦʢʫ ï 266 ʟʘʢʣʘʜʽʚ. ʊʘʢʦʞ, ʟ 

ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʦ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʧʝʨʽʦʜ 2017-2018 ʨʨ. ʧʦ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʦʙʣʘʩʪʷʭ. ɺʠʩʫʚʘʻʤʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʘʥʽ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ 

ʨʦʢʠ ʥʝ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ ʘʙʦ ʟʤʽʥʠʚʩʷ ʤʝʪʦʜ ʧʝʨʚʠʥʥʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʱʦ, ʚ 2018-2019 

ʨʦʢʘʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʟʘʢʣʘʜʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʱʫʚʘʥʥʷ [12]. 
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ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʢʦʣʝʢʪʠʚʥʠʭ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ  

ʟ 2016 ʧʦ 2019 ʨʦʢʠ (ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ) 

ʊʘʢ ʷʢ, ɼʝʨʞʘʚʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʱʝ ʥʝ ʦʧʫʙʣʽʢʫʚʘʣʘ ʜʘʥʽ ʧʦ ʢʽʣʴʢʦʩʪʽ ʟʘʢʣʘʜʽʚ 

ʨʦʟʤʽʱʫʚʘʥʥʷ ʟʘ 2020 ʨʽʢ, ʧʨʦʧʦʥʫʻʤʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʽʣʴʢʦʩʪʽ ʝʢʦʩʘʜʠʙ 

ʟʙ̔ʨʘʥʠʭ ʥʘʤʠ ʽʟ ʩʘʡʪʽʚ booking.com ʪʘ Karpaty.info, ʷʢʽ ʧʨʝʟʝʥʪʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ ʚʽʜ 

ʚʣʘʩʥʠʢʽʚ ʝʢʦʩʘʜʠʙ ʪʘ ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ, ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ.  

ʆʪʞʝ, ʧʨʦʧʦʥʫʻʤʦ ʚʘʤ ʧʝʨʝʛʣʷʥʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ, ʚʟʷʪʦʾ ʽʟ ʩʘʡʪʫ 

Karpaty.info. ʎʝʡ ʩʘʡʪ ï ʮʝ ʪʫʨʠʩʪʠʯʥʠʡ ɯʥʪʝʨʥʝʪ-ʢʘʪʘʣʦʛ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʛʦʩʪʷʤ ʧʝʨʝʛʣʷʥʫʪʠ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʪʨʘʥʩʬʝʨʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʟʚʽʣʣʷ, ʧʝʨʝʣʽʢ ʙʘʩʝʡʥʽʚ, ʩʘʫʥ, ʘʚʪʦ 

ʧʨʦʢʘʪʫ, ʧʝʨʝʛʣʷʜ ʢʘʨʪ ʤʽʩʮʝʚʦʩʪʽ, ʪʝʣʝʬʦʥʠ ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ, ʚʘʨʽʘʥʪʠ ʨʦʟʚʘʛ ʪʘ ʽʥʰʦʛʦ, ʩʘʤʝ ʚ 

ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. ʎʝʡ ʩʘʡʪ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ Booking.com, ʥʝ ʚʠʩʪʫʧʘʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʛʦʩʪʝʤ 

ʪʘ ʟʘʢʣʘʜʦʤ ʨʦʟʤʽʱʝʥʥʷ, ʪʦʙʪʦ ʛʦʩʪʽ ʪʽʣʴʢʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʽʟ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʢʘʪʘʣʦʛʫ, ʘ ʟ ʟʘʢʣʘʜʘʤʠ 

ʨʦʟʤʽʱʝʥʥʷ ʟʚôʷʟʫʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʥʘ ʧʨʷʤʫ [10]. ʆʪʞʝ, ʟʘ ʜʘʥʠʤʠ ʩʘʡʪʫ, ʩʚʦʾ ʧʦʩʣʫʛʠ 

ʧʨʦʧʦʥʫʶʪʴ 1146 ʝʢʦʩʘʜʠʙ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 549 ʝʢʦʩʘʜʠʙ ï ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ, 

535 ʝʢʦʩʘʜʠʙ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʪʘ ʣʠʰʝ 74 ʝʢʦʩʘʜʠʙʠ ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʂʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʟ ʨʦʟʧʦʜʽʣʦʤ ʧʦ ʦʙʣʘʩʪʷʭ [10] 

ɼʘʣʽ, ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ ʩʪʨʫʢʪʫʨʫ ʨʦʟʧʦʜʽʣʫ ʝʢʦʩʘʜʠʙ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ. 

ʆʪʞʝ, ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 549 ʝʢʦʩʘʜʠʙ, ʚʽʜʧʦʚʽʜʥʦ ʜʘʥʠʭ ʩʘʡʪʫ. ʅʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʟ ʥʠʭ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʍʫʩʪʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʄʫʢʘʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ 

ɹʝʨʝʛʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʗʢ ʙʘʯʠʤʦ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʻ ʚ ʪʠʭ ʨʘʡʦʥʘʭ, ʷʢʽ ʻ 

ʥʘʡʮʽʢʘʚʽʰʠʤʠ ʜʣʷ ʪʫʨʠʩʪʽʚ. ʄʫʢʘʯʝʚʦ ʚʽʜʦʤʝ ʩʚʦʾʤ ʟʘʤʢʦʤ çʇʘʣʘʥʦʢè, ʚʠʟʥʘʥʠʡ ʩʴʦʛʦʜʥʽ ʦʜʥʠʤ 

ʟ ʥʘʡʙʽʣʴʰ ʘʨʭʽʪʝʢʪʫʨʥʦ ʮʽʢʘʚʠʭ ʽ ʜʦʙʨʝ ʟʙʝʨʝʞʝʥʠʭ ʫʢʨʽʧʣʝʥʴ ʚ ʋʢʨʘʾʥʽ. ɹʝʨʝʛʦʚʦ ʨʘʭʫʻʪʴʩʷ 

ʩʪʦʣʠʮʝʶ ʚʠʥʦʨʦʙʩʪʚʘ ɿʘʢʘʨʧʘʪʪʷ [10]. 

ʋ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 1146 ʝʢʦʩʘʜʠʙ, ʢʦʪʨʽ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʧʦʩʣʫʛʠ 

ʛʦʩʪʷʤ ʥʘ ʩʘʡʪ Karpaty.info. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, ʘ ʩʘʤʝ, 797 ʝʢʦʩʘʜʠʙ, ʟʦʩʝʨʝʜʞʝʥʘ ʚ 

ʅʘʜʚʽʨʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, 218 ʝʢʦʩʘʜʠʙ ʫ ɺʝʨʭʦʚʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, 87 ʝʢʦʩʘʜʠʙ ʫ ʂʦʩʽʚʩʴʢʦʤʫ 
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ʨʘʡʦʥʽ, 7 ʝʢʦʩʘʜʠʙ ʫ ʂʦʣʦʤʠʡʩʴʢʦʤʫ ʨʘʡʦʥʽ (ʨʠʩ. 5). ɿʚʠʯʘʡʥʦ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ 

ʨʟʪʘʰʦʚʘʥʽ ʚ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʢʫʨʦʨʪʫ ɹʫʢʦʚʝʣʴ, ʢʦʪʨʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʝʣʽ ʇʦʣʷʥʠʮʷ.  

ʅʘʜʚʽʨʥʷʥʱʠʥʘ ï ʢʨʘʡ ʯʫʜʦʚʦʾ ʧʨʠʨʦʜʠ, ʫʥʽʢʘʣʴʥʠʭ ʪʨʘʜʠʮʽʡ, ʽʩʪʦʨʠʯʥʠʭ ʧʘʤôʷʪʦʢ, 

ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ. ɺ ʅʘʜʚʽʨʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʥʘʭʦʜʷʪʴʩʷ: ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ çɻʦʨʛʘʥʠè, 

ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʧʨʠʨʦʜʥʠʭ ʟʘʢʘʟʥʠʢʽʚ, 24 ʟʘʧʦʚʽʜʥʽ ʫʨʦʯʠʱʘ. ʊʝʨʠʪʦʨʽʻʶ ʨʘʡʦʥʫ ʧʨʦʭʦʜʠʪʴ 

ʤʽʞʥʘʨʦʜʥʠʡ ʉʭʽʜʥʦ-ʂʘʨʧʘʪʩʴʢʠʡ ʪʫʨʠʩʪʠʯʥʠʡ ʰʣʷʭ. ʅʘʡʧʦʧʫʣʷʨʥʽʰʽ ʪʫʨʠʩʪʠʯʥʽ ʘʪʨʘʢʮʽʾ: 

ʇʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ɻʦʨʛʘʥʠ; ɻʦʨʠ ɼʦʚʙʫʰʘʥʢʘ, ʉʠʚʫʣʷ ʪʘ ɺʝʣʠʢʠʡ ʚʦʜʦʜʽʣʴʥʠʡ ʭʨʝʙʝʪ ʪʘ 

ʽʥʰʽ. ʋ ʟʚôʷʟʢʫ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʩʘʤʝ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ, ʧʨʦʧʦʥʫʻʤʦ ʧʝʨʝʛʣʷʥʫʪʠ 

ʨʦʟʧʦʜʽʣ ʧʦ ʢʽʣʴʢʦʩʪʽ ʝʢʦʩʘʜʠʙ ʚ ʤʝʞʘʭ ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʜʦ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʪʘʢʽ ʧʦʧʫʣʷʨʥʽ 

ʤʽʩʮʷ ʷʢ ʤʽʩʪʦ ʗʨʝʤʯʝ ʪʘ ʩʝʣʦ ʇʦʣʷʥʠʮʷ. 

 

ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʢʽʣʴʢʦʩʪʽ ʝʢʦʩʘʜʠʙ ʚ ʦʢʦʣʠʮʷʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ [10] 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʚ ʅʘʜʚʽʨʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʩʝʣʽ 

ʄʠʢʫʣʠʯʠʥ ï 188 ʝʢʦʩʘʜʠʙ, 102 ʝʢʦʩʘʜʠʙʠ ʫ ɺʦʨʦʭʪʽ, 131 ʝʢʦʩʘʜʠʙʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʽʩʪʽ ʗʨʝʤʯʝ, 

116 ʝʢʦʩʘʜʠʙ ʫ ʗʙʣʫʥʠʮʽ.  

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʘʡʪʽ Karpaty.info ʥʘʡʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ, 

ʣʠʰʝ 74 ʦʜʠʥʠʮʽ, ʽʟ ʥʠʭ ʘʞ 72 ʝʢʦʩʘʜʠʙʠ ʻ ʫ ɺʠʞʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ, ʽʥʰʽ ʜʚʽ ï ʫ ʉʦʢʠʨʷʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʪʘ ʚ ʦʢʦʣʠʮʷʭ ʤʽʩʪʘ ʏʝʨʥʽʚʮʽ. ʅʘ ʯʝʨʥʽʚʝʮʴʢʠʭ ʟʝʤʣʷʭ 243 ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʢʪʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 7 ʟʘʢʘʟʥʠʢʽʚ, 8 ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ, ʙʦʪʘʥʽʯʥʠʡ i 

ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɺʠʞʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ ʪʘ ʉʪʦʨʦʞʠʥʝʮʴʢʠʡ ʜʝʥʜʨʦʧʘʨʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ 136 

ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ, 40 ʧʘʨʢʽʚ, ʷʢʽ ʻ ʧʘʤôʷʪʢʘʤʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʪʘ 39 ʟʘʧʦʚʽʜʥʠʭ 

ʫʨʦʯʠʱ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ [10]. 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 535 ʝʢʦʩʘʜʠʙʘʤʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʧʦʩʣʫʛʠ ʥʘ ʩʘʡʪʽ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽʟ ʥʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʉʪʨʠʡʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʘ ʩʘʤʝ 440 ʝʢʦʩʘʜʠʙ. 67 ʝʢʦʩʘʜʠʙ ʻ 

ʫ ɼʨʦʛʦʙʠʮʴʢʦʤʫ ʨʘʡʦʥʽ, 15 ï ʫ ʉʘʤʙʽʨʩʴʢʦʤʫ ʨʘʡʦʥʽ, 3 ï ʫ ʗʚʦʨʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, 2 ï ʫ 

ɿʦʣʦʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ 8 ʝʢʦʩʘʜʠʙ ʫ ʧʝʨʝʜʤʽʩʪʽ ʃʴʚʦʚʘ. 

ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ, ʥʘ ʜʘʥʠʭ ʚʝʙ-ʩʘʡʪʫ Karpaty.info, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 2304 ʝʢʦʩʘʜʠʙʠ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ 1146 ʩʘʜʠʙ. ɿ ʥʠʭ, 797 ʩʘʜʠʙ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʅʘʜʚʽʨʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʘʜʞʝ ʩʘʤʝ ʪʘʤ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʚʽʜʦʤʽʰʠʡ ʛʽʨʩʴʢʦʣʠʞʥʠʡ ʢʫʨʦʨʪ 

ɹʫʢʦʚʝʣʴ, ʢʫʨʦʨʪʥʽ ʤʽʩʪʝʯʢʘ ʗʨʝʤʯʝ, ʂʦʩʽʚ, ʊʘʪʘʨʽʚ, ʗʙʣʫʥʠʮʷ, ɺʦʨʦʭʪʘ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʠʡ 

ʽʥʪʝʨʝʩ ʜʣʷ ʪʫʨʠʩʪʽʚ. ʇʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʩʘʜʠʙ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, 

ʙʽʣʴʰʝ 500 ʩʘʜʠʙ. ɯʥʪʝʨʥʝʪ-ʩʘʡʪ Karpaty.info ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʩʝʨʝʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʫʨʠʩʪʽʚ, 

ʢʦʪʨʽ ʧʣʘʥʫʶʪʴ ʩʚʽʡ ʚʽʜʧʦʯʠʥʦʢ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʥʝ ʧʨʘʮʶʶʪʴ ʽʟ ʪʫʨʠʩʪʠʯʥʠʤʠ ʘʛʝʥʪʩʪʚʘʤʠ. ʅʘ 

ʞʘʣʴ, ʫ ʟʚôʷʟʢʫ ʽʟ ʥʝʜʦʩʢʦʥʘʣʦʶ ʧʦʜʘʪʢʦʚʦʶ, ʬʽʩʢʘʣʴʥʦʶ, ʩʪʘʪʠʩʪʠʯʥʦʶ ʧʦʣʽʪʠʢʦʶ, ʤʠ ʥʝ ʤʦʞʝʤʦ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʦʩʪʽ ʣʽʞʢʦ-ʤʽʩʮʴ ʚ ʝʢʦʩʘʜʠʙʘʭ, ʥʝ ʤʦʞʝʤʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʠʭ ʦʙôʻʢʪʽʚ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ, ʚ 

ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 266 ʟʘʢʣʘʜʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʱʫʚʘʥʥʷ. ʈʦʟʫʤʽʻʤʦ, ʱʦ 

ʧʦʩʣʫʛʠ ʟ ʧʨʦʞʠʚʘʥʥʷ ʥʘʜʘʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʝʨʚʽʩʫ. 
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ʊʘʢʦʞ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʦʛʦ ʩʘʡʪʫ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʽʚ, ʤʦʪʝʣʽʚ ʪʘ ʘʧʘʨʪʘʤʝʥʪʽʚ 

Booking.com. ʍʦʯʝʤʦ ʚʽʜʟʥʘʯʠʪʠ, ʜʝʷʢʫ ʨʽʟʥʠʮʶ ʫ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʴʦʛʦ ʩʘʡʪʫ ʽ ʩʘʡʪʫ 

Karpaty.info. ʉʘʡʪ booking.com ʚʠʩʪʫʧʘʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʟʘʢʣʘʜʦʤ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʦʪʝʥʮʽʡʥʠʤ 

ʢʣʽʻʥʪʦʤ. ʊʦʤʫ, ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ ʝʢʦʥʦʤ ʩʝʛʤʝʥʪʫ ʥʝ ʯʘʩʪʦ ʧʨʦʧʦʥʫʶʪʴ ʪʫʪ ʩʚʦʾ ʧʦʩʣʫʛʠ. 

ʏʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ, ʱʦ ʧʨʠ ʙʨʦʥʶʚʘʥʥʽ ʯʝʨʝʟ ʩʘʡʪ ʮʽʥʘ ʥʘ ʥʦʤʝʨ ʙʽʣʴʰʘ, ʥʽʞ ʧʨʠ ʙʨʦʥʶʚʘʥʥʽ 

ʥʘ ʧʨʷʤʫ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʘ ʫʤʦʚʘʤʠ ʜʦʛʦʚʦʨʫ, ʩʘʡʪ ʟʥʽʤʘʻ 15% ʚʽʜ ʚʘʨʪʦʩʪʽ ʥʦʤʝʨʫ ʟ 

ʢʦʞʥʦʛʦ ʙʨʦʥʶʚʘʥʥʷ ʯʝʨʝʟ ʩʘʡʪ. ɿʘʟʚʠʯʘʡ, ʪʫʪ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʧʦʩʣʫʛʠ ʛʦʪʝʣʽ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʷʢʠʤ 

ʚʠʛʽʜʥʦ ʨʝʢʣʘʤʫʚʘʪʠ ʩʝʙʝ ʪʘʢʠʤ ʯʠʥʦʤ. ɸʜʞʝ ʩʘʡʪ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʟʘʢʦʨʜʦʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘʤ ʩʚʦʻʾ ʧʨʦʧʦʟʠʮʽʾ, ʛʦʪʝʣʴʻʨʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʙʨʦʥʶʚʘʥʴ ʚʽʜ ʽʥʦʟʝʤʥʠʭ 

ʛʦʩʪʝʡ. 

ɺʽʜʧʦʚʽʜʥʦ, ʜʦ ʧʨʦʧʦʟʠʮʽʾ ʩʘʡʪʫ booking.com ʤʦʞʥʘ ʦʙʨʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʟʘʢʣʘʜʫ ʨʦʟʤʽʱʝʥʥʷ: 

ʛʦʪʝʣʴ, ʤʦʪʝʣʴ, ʘʧʘʨʪʘʤʝʥʪʠ, ʭʦʩʪʝʣʠ, ʛʦʩʪʴʦʚʽ ʙʫʜʠʥʢʠ, ʙʫʜʠʥʢʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʚʽʣʣʠ, ʟʘʤʽʩʴʢʽ 

ʙʫʜʠʥʢʠ, ʰʘʣʝ, ʢʫʨʦʨʪʥʽ ʛʦʪʝʣʽ. ɺʣʘʩʥʠʢʠ ʩʘʤʽ ʦʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴ ʩʚʽʡ ʟʘʢʣʘʜ 

ʨʦʟʤʽʱʝʥʥʷ. ʆʪʞʝ, ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦ ʢʘʪʝʛʦʨʽʾ ʝʢʦʩʘʜʠʙ ʤʠ ʚʽʜʥʝʩʣʠ ʪʘʢʽ ʚʠʜʠ ʟʘʢʣʘʜʽʚ 

ʨʦʟʤʽʱʝʥʥʷ ʽʟ ʩʘʡʪʫ: ʛʦʩʪʴʦʚʽ ʙʫʜʠʥʢʠ, ʙʫʜʠʥʢʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʰʘʣʝ, ʟʘʤʽʩʴʢʽ ʙʫʜʠʥʢʠ, ʚʽʣʣʠ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʩʘʤʝ ʮʽ ʢʘʪʝʛʦʨʽʾ ʧʽʜʭʦʜʷʪʴ ʧʽʜ ʥʘʰʝ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʩʘʜʠʙ. 

ɿʘʛʘʣʦʤ ʥʘ ʩʘʡʪʽ booking.com ʟʘʨʝʻʩʪʨʦʚʘʥʦ 2460 ʧʦʤʝʰʢʘʥʴ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ï 1231 ʧʦʤʝʰʢʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʃʴʚʽʚʩʴʢʽ ʦʙʣʘʩʪʽ, 522 ʧʦʤʝʰʢʘʥʥʷ ʫ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʪʘ 598 ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʃʠʰʝ 109 ʧʦʤʝʰʢʘʥʴ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 

ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʠʩ. 6). ɿʚʝʨʪʘʻʤʦ ɺʘʰʫ ʫʚʘʛʫ, ʱʦ ʚ ʥʘʩʪʫʧʥʽʡ ʜʽʘʛʨʘʤʽ ʚʟʷʪʽ ʜʦ ʫʚʘʛʠ ʚʩʽ 

ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ ʨʝʛʽʦʥʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʛʦʪʝʣʽ, ʤʦʪʝʣʽ ʪʘ ʭʦʩʪʝʣʠ [11]. 

 

ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʘ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʩʘʡʪʽ booking.com  

ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

ʎʽʢʘʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʮʴʦʤʫ ʩʘʡʪʽ ʙʽʣʴʰʽʩʪʴ ʦʙôʻʢʪʽʚ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ï ʮʝ ʛʦʪʝʣʽ 

ʪʘ ʤʦʪʝʣʽ. ʎʝ ʟʚôʷʟʘʥʦ ʽʟ ʪʠʤ, ʱʦ ʩʘʤʝ ʪʘʢʽ ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʰʫʢʘʶʪʴ ʚʽʜʚʽʜʫʚʘʯʽ 

ʮʴʦʛʦ ʩʘʡʪʫ. ɸʞ 762 ʧʨʦʧʦʟʠʮʽʾ ʘʧʘʨʪʘʤʝʥʪʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʮʴʦʤʫ ʩʘʡʪʽ. 

ʎʝ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ ʨʝʛʽʦʥʫ (ʨʠʩ. 7) [11]. 

ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʝʨʝʚʘʞʘʶʯʠʤ ʻ ʧʨʦʧʦʟʠʮʽʷ ʘʧʘʨʪʘʤʝʥʪʽʚ, ʪʘʢʦʞ ʪʘʤ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʛʦʪʝʣʽʚ 255, ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ 180 ʛʦʪʝʣʽʚ ʪʘ 136 ʘʧʘʨʪʘʤʝʥʪʽʚ. ʋ ʏʝʨʥʽʚʝʮʴʢʽʡ 

ʦʙʣʘʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘʡʤʝʥʰʝ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ , ʣʠʰʝ 41 ʛʦʪʝʣʴ ʪʘ 37 ʘʧʘʨʪʘʤʝʥʪʽʚ, 9 

ʭʦʩʪʝʣʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘ ʩʘʡʪʽ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ, ʱʦ ʚ ʥʘʰʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʽʟ ʧʦʥʷʪʪʷʤ ʝʢʦʩʘʜʠʙʠ. ʆʪʞʝ, ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʧʦʩʣʫʛʠ 

140 ʝʢʦʩʘʜʠʙ. ʅʘʡʙʽʣʴʰʝ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʇʦʣʷʥʘ (14%), ɯʟʢʠ (12%), ɹʝʨʝʛʦʚʝ (11%), ʗʩʽʥʷ 

(11%), ʈʘʭʽʚ (11%), ʄʫʢʘʯʝʚʦ (8%), ʉʠʥʷʢ (8%) ʪʘ ʽʥʰʽ. 

ʗʢ ʙʘʯʠʤʦ ʽʟ ʜʽʘʛʨʘʤʠ ʚʠʱʝ, ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʧʦʥʦʚʘʥʽ ʥʘ ʩʘʡʪʽ ʟʘʢʣʘʜʠ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʦʙʣʘʩʪʽ ʨʽʚʥʦʤʽʨʥʦ. ʆʜʥʘ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʝʢʦʩʘʜʠʙ ʚ ʨʝʛʽʦʥʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʝʣʽ ɯʟʢʠ. ʂʫʨʦʨʪʥʠʡ ʝʢʦʛʦʪʝʣʴ çɯʟʢʠè ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʘʣʴʦʚʥʠʯʽʡ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ. ʇʨʠ ʛʦʪʝʣʽ ʜʽʻ ʣʠʞʥʘ ʰʢʦʣʘ ʽ ʦʙʣʘʰʪʦʚʘʥʦ ʩʧʘ-ʟʦʥʫ. ʆʬʦʨʤʣʝʥʽ ʫ ʟʘʤʽʩʴʢʦʤʫ ʩʪʠʣʽ 

ʥʦʤʝʨʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʜʝʨʝʚ'ʷʥʠʤʠ ʤʝʙʣʷʤʠ ʪʘ ʧʨʠʻʤʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ. ɿʘʢʣʘʜ ʥʘʜʘʻ ʰʠʨʦʢʠʡ 
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ʩʧʝʢʪʨ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ: ʣʠʞʥʘ ʰʢʦʣʘ, ʩʧʘ, ʨʠʙʦʣʦʚʣʷ, ʩʠʨʦʚʘʨʽʥʥʷ , ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʘʩʽʢʠ, 

ʢʘʪʘʥʥʷ ʥʘ ʢʚʘʜʨʦʮʠʢʣʘʭ, ʚʝʣʦʩʠʧʝʜʘʭ ʪʘ ʽʥʰʽ [13]. 

 

ʈʠʩ. 7. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʪʝʣʽʚ, ʘʧʘʨʪʘʤʝʥʪʽʚ ʪʘ ʭʦʩʪʝʣʽʚ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ  

ɽʢʦʩʘʜʠʙʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʘʡʪʽ booking.com 196 ʧʨʦʧʦʟʠʮʽʷʤʠ 

ʧʦʤʝʰʢʘʥʥʷ. ɯʟ ʥʠʭ 62 ʝʢʦʩʘʜʠʙ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʽʩʪʝʯʢʫ ʗʨʝʤʯʝ, 27 ï ʫ ʄʠʢʫʣʠʯʠʥʽ, 22 ï ʫ 

ɺʝʨʭʦʚʠʥʽ, 16 ï ʫ ɺʦʨʦʭʪʽ, 11 ï ʫ ʗʙʣʫʥʠʮʽ, 9 ï ʫ ʇʦʣʷʥʠʮʽ, 8 ï ʫ ʂʦʩʦʚʽ, ʪʘ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʘʭ (ʨʠʩ. 8), [11]. 

 

ʈʠʩ. 8. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʢʦʩʘʜʠʙ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ  

ʋ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 23 ʝʢʦʩʘʜʠʙʠ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ (16 ʝʢʦʩʘʜʠʙ) 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʝʣʽ ʄʠʛʦʚʝ. ʄʠʛʦʚʝ ï ʮʝ ʥʝʚʝʣʠʢʝ ʩʝʣʦ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ɺʠʞʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ, ʥʘ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʩʭʠʣʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ð 505 ʤ ʥʘʜ ʨʽʚʥʝʤ 

ʤʦʨʷ. ʉʣʘʚʠʪʴʩʷ ʜʞʝʨʝʣʘʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ. ʋ ʄʠʛʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʻ ʤʠʩʣʠʚʩʴʢʽ ʫʛʽʜʜʷ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʩʝʣʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʦʜʥʦʡʤʝʥʥʠʡ ʛʽʨʩʴʢʦʣʠʞʥʠʡ ʢʫʨʦʨʪ, ʥʘ ʚʠʩʦʪʽ 740 ʤ ʥʘʜ ʨʽʚʥʝʤ 

ʤʦʨʷ. ɿʘʚʜʷʢʠ ʧʨʠʨʦʜʥʽʤ ʫʤʦʚʘʤ ʪʘ ʚʠʛʽʜʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʶ, ʩʥʽʛ ʚʠʧʘʜʘʻ ʪʫʪ ʨʘʥʦ ʪʘ ʫ ʜʦʩʪʘʥʽʭ 

ʜʣʷ ʢʘʪʘʥʥʷ ʢʽʣʴʢʦʩʪʷʭ. ʉʝʟʦʥ ʟʘʟʚʠʯʘʡ ʪʨʠʚʘʻ ʟ ʛʨʫʜʥʷ ʜʦ ʩʝʨʝʜʠʥʠ ʢʚʽʪʥʷ [11]. 

ʊʘʢʦʞ 5 ʝʢʦʩʘʜʠʙ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʢʦʣʠʮʷʭ ʤʽʩʪʘ ʏʝʨʥʽʚʮʽ, ʪʘ 2 ʝʢʦʩʘʜʠʙʠ ʚ ʦʢʦʣʠʮʷʭ 

ʤʽʩʪʝʯʢʘ ɺʠʞʥʠʮʷ. ɺʠʞʥʠʮʷ ï ʥʝʚʝʣʠʢʝ ʧʨʠʢʘʨʧʘʪʩʴʢʝ ʤʽʩʪʝʯʢʦ ʟ ʥʘʩʝʣʝʥʥʷʤ ʚʩʴʦʛʦ ʙʣʠʟʴʢʦ 5 

ʪʠʩʷʯ ʤʝʰʢʘʥʮʽʚ. ɸʣʝ ʜʠʚʦʚʠʞʥʘ ʢʨʘʩʘ ʥʘʚʢʦʣʠʰʥʽʭ ʛʽʨ ʪʘ ʣʽʩʽʚ, ʩʪʨʽʤʢʦʛʦ ʏʝʨʝʤʦʰʫ ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʦʨʠʛʽʥʘʣʴʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʘʚʩʪʨʽʡʩʴʢʠʭ ʯʘʩʽʚ ʨʦʙʠʪʴ ʾʾ ʩʧʨʘʚʞʥʴʦʶ ʧʝʨʣʠʥʦʶ ʧʨʠʢʘʨʧʘʪʩʴʢʦʾ 

ʯʘʩʪʠʥʠ ɹʫʢʦʚʠʥʠ. ʈʦʟʪʘʰʦʚʘʥʘ ɺʠʞʥʠʮʷ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʂʘʨʧʘʪ, ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʙʫʨʭʣʠʚʦʛʦ 

ʏʝʨʝʤʦʰʫ, ʟʘ 70 ʢʤ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ï ʏʝʨʥʽʚʮʽʚ. 
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ʗʢ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ ʚʠʱʝ, ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʧʝʨʝʚʘʞʘʶʪʴ ʤʽʩʴʢʽ ʛʦʪʝʣʽ (255 ʛʦʪʝʣʽʚ), ʘʧʘʨʪʘʤʝʥʪʠ (762), ʭʦʩʪʝʣʠ (32), ʪʘ ʤʦʪʝʣʽ (9). ʉʘʤʝ 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʥʘʣʽʯʫʻ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʟʠʮʽʾ ʧʦʤʝʰʢʘʥʥʷ ʥʘ booking.com. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʻ 168 ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ. ɿ ʥʠʭ ï 46 ʝʢʦʩʘʜʠʙ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʉʣʘʚʩʴʢʝ, ʜʝ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʠʡ ʛʽʨʩʴʢʦʣʠʞʥʠʡ 

ʢʫʨʦʨʪ. 27 ʝʢʦʩʘʜʠʙ ʫ ʉʭʽʜʥʠʮʽ ï ʢʫʨʦʨʪʥʽʡ ʧʝʨʣʠʥʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, çʋʢʨʘʾʥʩʴʢʘ ʐʚʝʡʮʘʨʽʷè 

ʪʘ ʚʽʜʦʤʠʡ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʡ (ʣʽʢʫʚʘʣʴʥʠʡ) ʢʫʨʦʨʪ ʟ 1976 ʨ. 23 ʝʢʦʩʘʜʠʙʠ ʫ ʊʨʫʩʢʘʚʮʽ, ʢʫʨʦʨʪʽ ʷʢʠʡ 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʣʽʢʫʚʘʥʥʽ ʫʨʦʣʦʛʽʯʥʠʭ, ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 9 

ʝʢʦʩʘʜʠʙ ʻ ʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʪʢʪʽ ʉʢʦʣʝ, 9 ï ʫ ʄʦʨʰʠʥʽ, 9 ï ʫ ʧʝʨʝʜʤʽʩʪʽ ʃʴʚʦʚʘ, 7 ʝʢʦʩʘʜʠʙ ʚ 

ʩʝʣʠʱʽ ʊʫʭʣʷ ʪʘ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʧʦʟʠʮʽʡ ʧʦʤʝʰʢʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʝʢʦʩʘʜʠʙ ʟ ʽʥʪʝʨʥʝʪ-ʩʘʡʪʫ booking., 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ 196 ʝʢʦʩʘʜʠʙ, 

168 ʝʢʦʩʘʜʠʙ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 140 ï ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ʪʘ 23 ʝʢʦʩʘʜʠʙʠ ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʽʘʛʨʘʤʫ ʚʠʱʝ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʫ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʦʙʦʭ ʜʞʝʨʝʣ. ʊʘʢʦʞ, ʫ 

ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʚʽʜʧʦʚʽʜʥʦ ʜʘʥʠʭ ʦʙʦʭ ʜʞʝʨʝʣ. ʂʽʣʴʢʽʩʪʴ 

ʝʢʦʩʘʜʠʙ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 50 % ʙʽʣʴʰʘ, ʥʽʞ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʩʘʡʪʫ Karpaty.info.  

ʆʪʞʝ, ʦʬʽʮʽʡʥʽ ʜʘʥʽ ʥʘʜʘʥʽ ʜʝʨʞʘʚʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʩʪʘʪʠʩʪʠʢʠ, ʪʘ ʩʘʡʪʘʤʠ ʟ ʧʦʰʫʢʫ 

ʧʦʤʝʰʢʘʥʥʷ booking.com ʪʘ Karpaty.info ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʄʦʞʝʤʦ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: 

- ʥʘ ʩʘʡʪʽ ʟ ʧʦʰʫʢʫ ʧʦʤʝʰʢʘʥʥʷ booking.com ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʝʥʦ ʧʨʦʧʦʟʠʮʽʾ ʧʦʤʝʰʢʘʥʥʷ ʫ 
ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʜʦʨʦʛʦʤʫ ʮʽʥʦʚʦʤʫ ʩʝʛʤʝʥʪʽ, ʘʜʞʝ ʚʣʘʩʥʠʢʠ ʦʛʦʣʦʰʝʥʴ, ʧʦʚʠʥʥʽ ʧʣʘʪʠʪʠ 15% ʚʽʜ 

ʚʘʨʪʦʩʪʽ ʢʦʞʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʜʣʷ ʩʘʡʪʫ; 

- ʩʘʡʪ booking.com ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʡ ʜʣʷ ʽʥʦʟʝʤʮʽʚ; 

- ʥʘ ʩʘʡʪʽ booking.com ʤʦʞʥʘ ʟʘʣʠʰʘʪʠ ʚʽʜʛʫʢʠ ʧʨʦ ʧʦʤʝʰʢʘʥʥʷ, ʱʦ ʜʘʻ ʧʦʪʝʥʮʽʡʥʠʤ 
ʢʣʽʻʥʪʘʤ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʚʦʾʭ ʦʯʽʢʫʚʘʥʴ ʚʽʜ ʩʝʨʚʽʩʫ. ɺʽʜʛʫʢʠ ʤʦʞʫʪʴ 

ʟʘʣʠʰʘʪʠ ʪʽʣʴʢʠ ʪʽ ʪʫʨʠʩʪʠ, ʢʦʪʨʽ ʩʧʨʘʚʜʽ ʟʜʽʡʩʥʠʣʠ ʨʝʟʝʨʚʘʮʽʶ ʯʝʨʝʟ ʩʘʡʪ. ɺʠʩʦʢʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʪʘ ʧʨʘʚʜʠʚʽʩʪʴ ʚʽʜʛʫʢʽʚ ʚʧʣʠʚʘʻ ʥʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʣʽʻʥʪʘ;  

- ʙʨʦʥʶʚʘʥʥʷ ʯʝʨʝʟ ʩʘʡʪ booking.com ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʜʣʷ ʪʫʨʠʩʪʘ, ʘʜʞʝ ʻ ʩʣʫʞʙʘ ʧʽʜʪʨʠʤʢʠ 
ʢʣʽʻʥʪʽʚ ʪʘ ʚʘʞʝʣʽ ʚʧʣʠʚʫ ʥʘ ʩʠʪʫʘʮʽʶ ʟʽ ʩʪʦʨʦʥʠ ʢʦʤʧʘʥʽʾ. ʉʘʡʪ Karpaty.info ʩʣʫʞʠʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʜʦʚʽʜʥʠʢʦʤ, ʽ ʚʩʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʝʢʦʩʘʜʠʙʦʶ, ʪʘ 

ʩʧʠʨʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʚʟʘʻʤʥʫ ʜʦʚʽʨʫ. 

- ʥʘ 1777 ʝʢʦʩʘʜʠʙ ʙʽʣʴʰʝ (ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ) ʧʨʦʧʦʥʫʻ ʩʘʡʪ Karpaty.info, ʥʽʞ 

booking.com ʪʘʢ ʷʢ ʩʘʤʝ ʚʽʥ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʦʰʠʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʫʨʠʩʪʽʚ, 

ʧʨʦʧʦʥʫʻ ʧʨʷʤʽ ʢʦʥʪʘʢʪʠ ʜʦ ʚʣʘʩʥʠʢʽʚ ʩʘʜʠʙ, ʘʣʝ ʡ ʚʽʜʧʦʚʽʜʥʦ, ʚʣʘʩʥʠʢʠ ʝʢʦʩʘʜʠʙ ʧʨʦʧʦʥʫʶʪʴ 

ʙʽʣʴʰ ʚʠʛʽʜʥʽ ʮʽʥʠ; 

- ʩʘʡʪ Karpaty.info ʧʦʧʫʣʷʨʥʠʡ ʩʘʤʝ ʜʣʷ ʧʦʰʫʢʫ ʧʦʤʝʰʢʘʥʥʷ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ɺ ʪʘʢʠʭ ʢʫʨʦʨʪʘʭ ʷʢ ʄʦʨʰʠʥ, ʊʨʫʩʢʘʚʝʮʴ, ʻ ʩʚʦʾ ʦʢʨʝʤʽ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ, ʜʝ ʨʦʟʤʽʱʝʥʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʝʢʦʩʘʜʠʙ ʪʘ ʽʥʰʦʛʦ ʞʠʪʣʘ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ; 

- ʩʘʡʪ Karpaty.info ʧʨʦʧʦʥʫʻ ʙʽʣʴʰ ʜʝʰʝʚʰʽ ʟʘʢʣʘʜʠ ʨʦʟʤʽʱʝʥʥʷ, ʥʽʞ booking.com; 

- ʟʛʽʜʥʦ ʧʨʘʚʠʣ ʩʘʡʪʫ booking.com, ʽʥʬʦʨʤʘʮʽʷ ʨʦʟʤʽʱʝʥʘ ʪʘʤ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʪʘ 
ʰʚʠʜʰʝ ʦʥʦʚʣʶʻʪʴʩʷ. ɸʜʤʽʥʽʩʪʨʘʪʦʨʠ ʩʘʡʪʫ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʪʦ, ʪʘ ʦʧʠʩʫ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʘʢʣʘʜʫ ʨʦʟʤʽʱʝʥʥʷ.  

ɿʘʛʘʣʦʤ, ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʬʫʥʢʮʽʦʥʫʻ ʙʣʠʟʴʢʦ ʜʚʦʭ ʪʠʩʷʯ ʝʢʦʩʘʜʠʙ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʧʦʩʣʫʛʠ ʟ ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʪʫʨʠʩʪʽʚ. ʐʠʨʦʢʠʡ ʮʽʥʦʚʠʡ ʜʽʘʧʘʟʦʥ, ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʽ, 

ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ, ʨʽʟʥʘ ʚʽʜʩʪʘʥʴ ʜʦ ʪʫʨʠʩʪʠʯʥʠʭ ʜʝʩʪʠʥʘʮʽʡ . ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʻ ʜʦʩʪʘʪʥʴʦʶ ʥʘ ʨʠʥʢʫ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʠʪʫ, ʦʯʽʢʫʚʘʥʥʷʤ ʢʣʽʻʥʪʽʚ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ, ʚʽʢʫ, ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʅʝʦʙʭʽʜʥʦʶ ʻ ʯʽʪʢʘ ʪʘ ʧʨʘʚʜʠʚʘ ʩʪʘʪʠʩʪʠʢʘ ʱʦʜʦ 

ʢʽʣʴʢʦʩʪʽ ʣʽʞʢʦ-ʤʽʩʮʴ, ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʝʢʦʩʘʜʠʙ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʝʡ ʜʣʷ 

ʦʨʛʘʥʽʚ ʪʫʨʠʟʤʫ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʫʨʠʟʤʫ ʚ ʨʝʛʽʦʥʽ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʙʽʣʴʰʽʩʪʴ ʝʢʦʩʘʜʠʙ ʜʽʶʪʴ ʧʦʟʘ ʟʘʢʦʥʦʤ, ʪʦʤʫ ʚʽʜʩʫʪʥʽʡ ʢʦʥʪʨʦʣʴ ʟʘ ʾʭʥʴʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʱʦ ʩʪʘʚʠʪʴ ʢʣʽʻʥʪʽʚ ʫ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ, ʧʨʠ ʟʘʤʦʚʣʝʥʽ 

ʧʨʦʞʠʚʘʥʥʷ ʚ ʝʢʦʩʘʜʠʙʘʭ. 
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116 

ʅʘʡʙʽʣʴʰʘ ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦïʩʘʜʠʙ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ 1146. 

ʅʘʡʙʽʣʴʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʢʦʩʘʜʠʙ ʫ ʪʘʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ: ɺʦʨʦʭʪʘ (102), ʄʠʢʫʣʠʯʠʥ (187), 

ʗʨʝʤʯʝ (131), ʗʙʣʫʥʠʮʷ (116), ʇʦʣʷʥʠʮʷ (157). ʊʘʢʦʞ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʝʢʦʩʘʜʠʙ ʻ ʫ ɺʝʨʭʦʚʠʥʩʴʢʦʤʫ 

ʪʘ ʂʦʩʽʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ. 

ʋ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʩʘʜʠʙ (ʙʽʣʴʰʝ 500). ʋ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʙʽʣʷ ʚʽʜʦʤʠʭ ʢʫʨʦʨʪʽʚ, ʘ ʩʘʤʝ ʤʽʩʪʦ ɹʝʨʝʛʦʚʝ 

(43 ʝʢʦʩʘʜʠʙʠ). ʈʘʭʽʚʩʴʢʠʡ (116 ʝʢʦʩʘʜʠʙ) ʪʘ ʍʫʩʪʩʴʢʠʡ ( 198 ʝʢʦʩʘʜʠʙ) ʨʘʡʦʥʠ ʪʘʢʦʞ ʚʦʣʦʜʽʶʪʴ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ. ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʟʦʩʝʨʝʜʞʝʥʘ ʙʽʣʷ ʛʽʨʩʴʢʦʣʠʞʥʦʛʦ ʢʫʨʦʨʪʫ ʉʣʘʚʩʴʢʝ, ʉʭʽʜʥʠʮʽ ʪʘ 

ʢʫʨʦʨʪʥʠʭ ʤʽʩʪ ʊʨʫʩʢʘʚʝʮʴ ʪʘ ʄʦʨʰʠʥ. 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ ʽʟ ʜʚʦʭ ʽʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʽʚ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʙʽʣʷ ɺʠʞʥʠʮʽ ʪʘ ʄʠʛʦʚʦʛʦ. 

ɼʦʩʣʽʜʠʚʰʠ ʨʠʥʦʢ ʧʦʩʣʫʛ ʪʘ ʢʦʥʢʫʨʝʥʪʥʠʡ ʩʪʘʪʫʩ ʝʢʦʩʘʜʠʙʠ çʊʨʠ ʩʦʩʥʠè ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: çʊʨʠ ʩʦʩʥʠè ʟʘʪʠʰʥʘ ʩʘʜʠʙʘ ʟ ʯʫʜʦʚʠʤ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʟ ʚʠʛʣʷʜʦʤ ʥʘ 

ʦʟʝʨʦ ʪʘ ʛʦʨʠ. ʏʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʠʭʦʛʦ ʩʽʤʝʡʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ, ʘʜʞʝ ʚ ʩʘʜʠʙʽ ʣʠʰʝ 2 ʥʦʤʝʨʠ. 

ʉʝʨʝʜ ʩʚʦʾʭ ʛʦʣʦʚʥʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʩʘʜʠʙʘ çʊʨʠ ʩʦʩʥʠè ʟʘʡʤʘʻ ʧʦʟʠʮʽʶ ʧʦʩʣʽʜʦʚʥʠʢʘ ʣʽʜʝʨʘ, 

ʦʪʨʠʤʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʽ ʙʘʣʠ ʟ ʪʘʢʠʭ ʢʘʪʝʛʦʨʽʡ ʷʢ çʫʩʪʘʪʢʫʚʘʥʥʷ ʥʦʤʝʨʫè, çʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷè 

ʪʘ çʷʢʽʩʪʴ ʩʝʨʚʽʩʫè ʚʠʧʝʨʝʜʞʘʶʯʠ ʢʦʥʢʫʨʝʥʪʽʚ çɼʚʽʨ ʇʠʩʘʥʢʠè ʪʘ çʉʘʜʠʙʘ ʟʘʪʠʰʥʘè.  

ʉʝʨʝʜ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ ʛʦʪʝʣʶ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ: ʧʨʠʚʘʙʣʠʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʠ ʽ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʱʦ ʥʘʜʘʶʪʴʩʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʛʦʩʪʷ, 

ʧʨʠʚʘʪʥʽʩʪʴ ʪʘ ʚʽʜʦʢʨʝʤʣʝʥʽʩʪʴ ʩʘʜʠʙʠ; ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʥʦʾ ʩʪʦʷʥʢʠ ʜʣʷ ʘʚʪʦ ʪʘ ʽʥʰʽ, ʙʣʠʟʴʢʽʩʪʴ ʜʦ 

ʪʫʨʠʩʪʠʯʥʠʭ ʘʪʨʘʢʮʽʡ ʨʝʛʽʦʥʫ.  

 ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʚʦʛʦ ʩʪʘʥʦʚʠʱʘ, ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʨʽʚʥʷ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʪʘ 

ʧʽʜʩʠʣʝʥʥʷ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʽ ʧʦʟʠʮʽʾ ʷʢ: 

1. ʈʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ (ʥʘʧʨʠʢʣʘʜ ʨʦʟʨʦʙʢʘ ʮʽʢʘʚʠʭ ʧʽʰʦʭʽʜʥʠʭ 

ʤʘʨʨhʫʪʽʚ ʜʣʷ ʪʫʨʠʩʪʽʚ, ʧʨʦʧʦʟʠʮʽʷ ʧʦʩʣʫʛ ʛʽʜʘ, ʥʘʜʘʥʥʷ ʪʨʘʥʩʬʝʨʽʚ, ʩʫʧʨʦʚʽʜ ʚ ʧʦʭʦʜʘʭ, ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʦʜʘʞ ʝʢʦʧʨʦʜʫʢʮʽʾ). 

2. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʽʟ 

ʝʢʦʣʦʛʽʟʘʮʽʾ (ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʥʷʯʥʦʾ ʙʘʪʘʨʝʾ, ʟʤʽʥʘ ʜʠʟʘʡʥʫ ʢʽʤʥʘʪ ʥʘ ʩʪʠʣʴ çʝʢʦè, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʘʥʪʝʭʥʽʢʠ ʽʟ ʝʢʦʥʦʤʽʯʥʦʶ ʚʠʪʨʘʪʦʶ ʚʦʜʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʟʘʩʦʙʽʚ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ). ʎʝ ʜʘʩʪʴ 

ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʟʝʢʦʥʦʤʠʪʠ ʨʝʩʫʨʩʠ, ʘʣʝ ʡ ʧʦʟʠʮʽʦʥʫʚʘʪʠ ʩʝʙʝ ʥʘ ʨʠʥʢʫ ʷʢ ʝʢʦʣʦʛʽʯʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ. ʊʘʢʽ ʟʘʭʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʝʥʜʫ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʷʢʠʡ ʧʦʯʠʥʘʻ ʟʘʪʚʝʨʜʞʫʚʘʪʠ ʩʚʦʾ 

ʧʦʟʠʮʽʾ ʽ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ. ɺʠʩʦʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʩʣʫʛʫʚʘʪʠ ʚʘʛʦʤʦʶ ʢʦʥʢʫʨʝʥʪʥʦʶ 

ʧʝʨʝʚʘʛʦʶ, ʱʦ ʧʦʤʽʪʥʦ ʚʠʜʽʣʷʪʠʤʝ ʩʘʜʠʙʫ çʊʨʠ ʩʦʩʥʠè ʩʝʨʝʜ ʨʝʰʪʠ ʩʭʦʞʠʭ ʩʘʜʠʙ ʂʦʩʽʚʱʠʥʠ.  

3. ɿʙʽʣʴʰʝʥʥʷ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʫ. ʑʦʙ ʟʙʽʣʴʰʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʤ ʜʣʷ 

ʧʨʠʡʦʤʫ ʢʦʤʧʘʥʽʡ ʣʶʜʝʡ (10-15 ʦʩʽʙ) ʚ ʩʘʜʠʙʽ çʊʨʠ ʩʦʩʥʠè ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʢʽʤʥʘʪ, 

ʥʘʧʨʠʢʣʘʜ ʧʦʙʫʜʫʚʘʪʠ ʱʝ ʦʜʠʥ ʢʦʨʧʫʩ ʩʘʜʠʙʠ. ɿʚʠʯʘʡʥʦ, ʮʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʚʢʣʘʜʝʥʴ, ʘʣʝ ʚʚʘʞʘʻʤʦ, ʱʦ ʩʘʜʠʙʘ çʊʨʠ ʩʦʩʥʠè ʤʘʻ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʪʠ ʚʧʽʟʥʘʚʘʥʦʶ ʪʘ 

ʧʨʠʡʤʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʛʦʩʪʝʡ.  

4. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʪʘʙʣʠʞʝʥʥʷ ʩʝʨʚʽʩʫ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ , 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʮʽʥʘ-ʷʢʽʩʪʴè. 

5.ʇʝʨʩʦʥʽʬʽʢʘʮʽʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʘʪʤʦʩʬʝʨʠ 

ʛʦʩʪʠʥʥʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʩʬʦʨʤʫʻʤʦ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʝʢʦʩʘʜʠʙʠ çʊʨʠ ʩʦʩʥʠè. 

ʂʦʥʢʫʨʝʥʪʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ, ʘ ʪʘʢʦʞ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʽ ʜʣʷ ʛʦʪʝʣʶ ʡ ʜʦʟʚʦʣʷʶʪʴ ʡʦʤʫ ʧʝʨʝʤʘʛʘʪʠ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ 

ʙʦʨʦʪʴʙʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʩʘʜʠʙʽ çʊʨʠ ʩʦʩʥʠè ʜʦʜʘʩʪʴ ʱʝ ʜʝʢʽʣʴʢʘ ʘʙʩʦʣʶʪʥʠʭ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʜʣʷ ʟʘʩʦʙʫ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʩʘʤʝ: ʚʠʩʦʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʩʧʨʠʷʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ ʨʝʛʽʦʥʽ. ɺʚʘʞʘʻʤʦ, ʱʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʘʩʪʴ ʟʤʦʛʫ ʚʣʘʩʥʠʢʘʤ ʩʘʜʠʙʠ çʊʨʠ ʩʦʩʥʠè ʨʦʟʚʠʚʘʪʠʩʴ ʚ ʛʘʣʫʟʽ 

ʛʦʩʪʠʥʥʦʩʪʽ ʪʘ ʚʠʡʪʠ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʝʜʝʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʟʠʮʽʦʥʫʚʘʪʠ ʩʝʙʝ ʥʘ 

ʨʠʥʢʫ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʪʘ ʤʦʞʣʠʚʦ, ʩʪʘʪʠ ʣʽʜʝʨʦʤ ʨʠʥʢʫ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʘ 

ʰʣʷʭʽʚ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʚʠʷʚʣʝʥʦ, ʱʦ ʝʢʦʣʦʛʽʟʘʮʽʡʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ 

ʨʽʚʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʦʟʤʽʨʽʚ, ʬʦʨʤ, ʚʣʘʩʥʦʩʪʽ, ʪʠʧʫ. ɹʫʣʦ 
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ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚ ʥʘʫʮʽ ʥʝʤʘʻ ʻʜʥʦʩʪʽ ʱʦʜʦ ʩʘʤʦʛʦ ʪʝʨʤʽʥʫ çʝʢʦʣʦʛʽʟʘʮʽʷè. ɺʽʜʩʫʪʥʻ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʣʦʛʽʟʘʮʽʾ ʽ ʚ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʦʶ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ ʝʢʦʣʦʛʽʟʘʮʽʷ ʦʩʚʽʪʠ 

ʪʘ ʥʘʫʢʠ, ʟ ʤʝʪʦʶ ʟʤʽʥʠ ʩʫʩʧʽʣʴʥʦ ʧʘʥʫʶʯʦʾ ʜʫʤʢʠ, ʩʪʦʩʦʚʥʦ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʧʨʠʨʦʜʠ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ï ʮʝ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʷʢʫ ʙʫʜʝ 

ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʨʦʟʫʤʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʚʟʘʻʤʦʜʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʛʘʣʫʟʽ ʽ ʪʫʨʠʩʪʽʚ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʞ ʜʽʷʣʴʥʦʩʪʽ. 

ɹʫʣʦ ʟôʷʩʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʟʘʮʽʾ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʚʠʱʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʧʨʠʥʮʠʧʠ: ʧʣʘʥʦʤʽʨʥʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʝʢʦʣʦʛʽʟʘʮʽʾ; ʧʨʠʥʮʠʧ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ; ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʽʚ, ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ; ʧʨʠʥʮʠʧ ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʣʠʚʠʭ ʟʤʽʥ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʫʤʦʚʠ ʞʠʪʪʷ 

ʣ ʜʁʝʡ, ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ; ʧʨʠʥʮʠʧ ʥʘʫʢʦʚʦʩʪʽ, ʪʦʙʪʦ ʟʜʽʡʩʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʧʨʦʝʢʪʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʬʦʨʤ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʘ ʽʥʰʽ. 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʽʷʣʴʥʽʩʪʴ ʝʢʦʩʘʜʠʙ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʨʝʛʽʦʥʽ 

ʬʫʥʢʮʽʦʥʫʻ ʙʣʠʟʴʢʦ ʜʚʦʭ ʪʠʩʷʯ ʝʢʦʩʘʜʠʙ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʧʦʩʣʫʛʠ ʟ ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʪʫʨʠʩʪʽʚ. 

ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʻ ʜʦʩʪʘʪʥʴʦʶ ʥʘ ʨʠʥʢʫ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʠʪʫ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, 

ʱʦ ʥʘʡʙʽʣʴʰʘ ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʢʦʩʘʜʠʙ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʩʘʜʠʙ. ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 

ʝʢʦʩʘʜʠʙ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʝʢʣʘʤʠ ʟʘʩʦʙʫ 

ʨʦʟʤʽʱʝʥʥʷ ʚ ʨʝʛʽʦʥʽ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʜʚʦʭ ʩʘʡʪʽʚ. 

ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʩʘʜʠʙ ʂʘʨʧʘʪʩʴʢʦʛʦ: ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ; ʟʙʝʨʝʞʝʥʥʷ 

ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʂʦʩʽʚʱʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʠʢʣʘʜʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʚ ʽʥʪʝʨôʻʨʽ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʘʥʪʝʭʥʽʢʠ ʽʟ ʝʢʦʥʦʤʽʯʥʦʶ ʚʠʪʨʘʪʦʶ ʚʦʜʠ; ʝʢʦʣʦʛʽʟʘʮʽʷ 

ʩʝʨʚʽʩʫ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʩʫʣʴʬʘʪʥʠʭ ʪʘ ʙʝʟʭʣʦʨʦʚʠʭ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʰʝ.  
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MONITORING THE SERVI CES OF ECO-ESTATES IN THE CARPA TIAN REGION 

AND WAYS TO INCREASE  TOURISM ECOLOGIZATION  

 
Strengthening the role of tourism for both the economic and socio-cultural development of many 

countries in the world as well as the aggravation of the problems inherent in its organization and 
development make the scientists look for the ways and mechanisms for new and ecologically significant 
directions of its implementation. 

The need to study safe ways to increase the level of attractiveness of tourism entities in the 
Carpathian region is relevant, in connection with the growing demand for domestic tourism, which is 
associated with the COVID-19 pandemic and the war. At the request of the State Tourism Development 
Agency, Google provided information on the top tourist objects, places and destinations in Ukraine by the 
number of Google-Maps&Search searches for 2020. 

Tourism is one of the sectors of the global economy that has been most affected by travel 
restrictions, and the aviation industry has been particularly hard hit. Ukrainian tourists, having a much 
smaller list of options for recreation than in previous years, tend to choose local resorts. Since the 
situation with quarantine restrictions is changing every day, there is a need for short-distance travel. 

Taking into account the environmental problems arising during the activity of accommodation 
facilities, there was a need for comprehensive assessment of the situation and determination of the main 
types of their ecologization based on the example of the estates in the Carpathian region. Since the 
process of tourism ecologization is a rather complex and long-term task, great importance was attached to 
the analysis of the organization and implementation of the ecologization of accommodation facilities in 
foreign countries, to the study of the best practices. 

Key words: ecologization, environmental safety, balanced nature management, recreational 
landscape, tourism. 
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ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʯʠʥʢʦʚʦʾ ʟʦʥʠ (ʘʣʴʪʘʥʦʢ ʪʘ ʤʘʥʛʘʣʽʚ), ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ 
"Glam Camping", ʧʦʣʴʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʤʫʟʝʡʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ 
çɻʘʣʠʮʴʢʘ ʢʦʣʠʩʢʘ ʥʘʬʪʦʧʨʦʤʠʩʣʫè ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʩʘʥʘʪʦʨʥʦʛʦ ʪʫʨʠʟʤʫ ʥʘ ʦʩʥʦʚʽ ʟʘʧʘʩʽʚ ʷʢʽʩʥʦʾ 
ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʡ ʦʟʦʢʝʨʠʪʫ. ʅʘʡʛʦʣʦʚʥʽʰʠʡ ʝʪʘʧ ï ʮʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ 
çGlam Campingè ʥʘ ʚʽʜʜʘʣʝʥʽʡ ʜʽʣʷʥʮʽ ʩʝʣʘ ʧʣʦʱʝʶ 1,28 ʛʘ. ɻʣʝʤʧʽʥʛʠ ʽʜʝʘʣʴʥʦ ʚʧʠʩʫʶʪʴʩʷ ʚ 
ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʠʟʤʫ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʠʜʦʟʤʽʥʝʥʘ ʬʦʨʤʘ ʢʝʤʧʽʥʛʽʚ, ʘʣʝ ʟ ʫʤʦʚʘʤʠ 
ʧʨʦʞʠʚʘʥʥʷ ʛʦʪʝʣʶ 5 ʟʽʨʦʢ. ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʧʦʰʠʨʝʥʥʷ ʨʝʢʣʘʤʠ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʘ ʩʘʤʝ 
Instagram, Facebook, Viber, Telegram. ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʨʝʢʣʘʤʥʽ ʤʘʢʝʪʠ, ʷʢʽ ʙʫʜʫʪʴ 
ʧʦʰʠʨʶʚʘʪʠ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʪʘ ʚ ʪʫʨʠʩʪʠʯʥʠʭ ʘʛʝʥʮʽʷʭ, ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ ʪʘ ʟʛʦʜʦʤ ʥʘ 
ʟʘʢʦʨʜʦʥʥʦʤʫ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ. ɺʘʨʪʽʩʪʴ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʩʪʘʥʦʚʠʪʴ 1820250 ʛʨʥ ʪʘ ʧʨʠ 
ʟʘʚʘʥʪʘʞʝʥʥʽ 75% ʦʢʫʧʠʪʴʩʷ ʧʨʦʪʷʛʦʤ 2 ʨʦʢʽʚ, 9 ʤʽʩʷʮʽʚ, 2 ʜʥʽʚ, ʘ ʧʨʠ 50% ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ, 1 
ʤʽʩʷʮʷ, 28 ʜʥʽʚ. ɯʥʚʝʩʪʠʮʽʡʥʠʡ ʧʨʦʝʢʪ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʩʪʨʦʢ 
ʦʢʫʧʥʦʩʪʽ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʚʽʜ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʘ 
ʪʘʢʦʞ ʤʝʥʰʠʡ ʚʽʜ ʬʘʢʪʠʯʥʦ ʜʦʩʷʛʥʫʪʦʛʦ ʩʪʨʦʢʫ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ. ʊʦʤʫ 
ʽʥʚʝʩʪʫʚʘʥʥʷ ʢʦʰʪʽʚ ʚ ʩʝʣʦ ʉʣʦʙʦʜʘ ʪʘ ʟʦʢʨʝʤʘ ʚ çGlam Campingè ʻ ʚʠʛʽʜʥʠʤ ʪʘ ʰʚʠʜʢʦ 
ʧʨʠʙʫʪʢʦʚʠʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʪʫʨʠʟʤ, ʝʢʦʣʦʛʽʯʥʠʡ ʙʨʝʥʜ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʨʝʥʜ-ʘʡʜʝʥʪʠʢʘ, 
3D ʧʨʦʝʢʪʫʚʘʥʥʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʩʚʽʪʣʝʥʽ ʧʨʦʙʣʝʤʠ: ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ, ʤʘʻ ʚʝʣʠʢʠʡ ʧʨʠʨʦʜʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʅʘ ʞʘʣʴ,ʚʝʩʴ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʦʙʣʘʩʪʽ ʨʘʮʽʦʥʘʣʴʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ. ɸʣʝ ʧʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, 

ʱʦ ʡ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʰʢʽʜʣʠʚʠʤ, ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʙʘʣʘʥʩ, ʷʢʠʡ ʚʠʛʽʜʥʠʡ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʦʨʦʥʠ.  

ʆʪʞʝ ʚʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʠʡ ʪʫʨʠʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʣʘ ʉʣʦʙʦʜʘ ʪʘ ʡʦʛʦ ʧʝʨʝʚʘʛʠ, ʪʘʢʽ ʷʢ: 

- ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʙʫʜʦʚʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʽʟ ʜʦʨʦʛʦʶ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʅ10 ʪʘ ʅ09, ʘ ʱʝ ʙʣʠʟʴʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦ ʤʽʩʪʘ ʂʦʣʦʤʠʷ ï ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʫ; 

- ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʦʷʩʽ, ʡʦʛʦ ʦʪʦʯʫʶʪʴ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʂʘʨʧʘʪ ʪʘ 
ʛʦʨʘ ɺʘʨʘʪʠʢ, ʘ ʱʝ ʧʨʦʪʽʢʘʶʪʴ ʜʚʽ ʨʽʯʢʠ: ʛʽʨʩʴʢʘ ʉʦʧʽʚʢʘ ʪʘ ʧʦʪʽʢ ʉʫʭʠʡ; 

- ʽʩʥʫʶʪʴ ʟʘʧʘʩʠ ʜʫʞʝ ʷʢʽʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ; 

- ʧʨʠʨʦʜʘ ʤʘʡʞʝ ʥʝʜʦʪʦʨʢʘʥʘ, ʘʣʝ ʟʝʤʣʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʫʛʽʜʴ; 

- ʥʝʤʘʻ ʟʥʘʯʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʝʣʘ, ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ; 

- ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʫʨʠʟʤʫ ʩʘʥʘʪʦʨʥʦʛʦ ʪʠʧʫ; 

- ʚʝʣʠʢʘ ʽʩʪʦʨʠʯʥʘ ʪʘ ʢʫʣʴʪʫʨʥʘ ʩʧʘʜʱʠʥʘ: ʩʧʽʣʴʥʘ ʽʩʪʦʨʽʷ ʟ ʧʦʣʷʢʘʤʠ (ʚ ʉʣʦʙʦʜʽ 
ʥʘʨʦʜʠʚʩʷ ʧʦʣʴʩʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ, ʩʧʽʚʝʮʴ ɻʫʮʫʣʴʱʠʥʠ ð ʉʪʘʥʽʩʣʘʚ ɺʽʥʮʝʥʟ).  

ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʛʨʦʤʘʜʽ ʥʘʨʘʟʽ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʩʝʨʚʽʩʥʘ ʪʫʨʠʩʪʠʯʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʋʞʝ ʜʽʶʪʴ 5 ʩʘʜʠʙ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ ʪʘ 2 ʛʦʪʝʣʴʥʦ-ʚʽʜʧʦʯʠʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ. ɼʽʻ 

ʣʽʢʫʚʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʠʡ ʢʦʤʧʣʝʢʩ çʇʨʠʢʘʨʧʘʪʩʴʢʽ ʟʦʨʽè ʪʘ ʪʫʨʠʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ çɿʛʘʨʜʘè ʪʘ ʽʥʰʽ. 

ʉʝʣʦ ʉʣʦʙʦʜʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ, ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʪʦʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘʚʜʷʢʠ ʚʠʛʽʜʥʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ  

ʇʝʯʝʥʽʞʠʥʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ ʪʘ ʩʝʣʦ ʉʣʦʙʦʜʘ ʚ ʪʦʤʫ ʯʠʩʣʽ, ʤʘʶʪʴ ʚʘʛʦʤʠʡ 

ʪʫʨʠʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘ ʡ ʫ ʤʝʞʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ. ɺʣʘʜʘ ʩʝʣʘ ʧʨʘʛʥʝ ʨʦʟʚʠʚʘʪʠ ʉʣʦʙʦʜʫ ʟʽ ʪʫʨʠʩʪʠʯʥʦʾ ʩʪʦʨʦʥʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʨʦʟʚʠʪʦʢ 
ʨʝʛʽʦʥʫ, ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʤʝʥʰʝʥʥʷ ʚʠʾʟʜʫ ʥʘʩʝʣʝʥʥʷ ʩʝʣʘ ʟʘʢʦʨʜʦʥ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ 

ʙʁ ʜʞʝʪʫ ʢʦʰʪʽʚ, ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʪʘ ʟʘʣʫʯʝʥʥʷ ʪʫʨʠʩʪʽʚ. 
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ɿ 2018 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʷ ʧʝʨʰʽ ʛʣʝʤʧʽʥʛʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʰʠʡ ʚʽʜʢʨʠʣʠ 

ʥʘ ʏʝʨʥʽʛʽʚʱʠʥʽ, ʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʧʦʧʠʪ ʟʨʦʩʪʘʻ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʧʦʟʠʮʽʾ ʪʘʢʦʞ. ʉʪʘʥʦʤ ʥʘ 

ʛʨʫʜʝʥʴ 2021 ʨʽʢ ʚ ʚʩʽʡ ʋʢʨʘʾʥʽ ʙʽʣʴʰʝ 30 ʨʽʟʥʠʭ ʛʣʝʤʧʽʥʛʽʚ ʽ ʾʭ ʥʘʧʦʚʥʝʥʽʩʪʴ ʪʫʨʠʩʪʘʤʠ ʩʪʘʥʦʚʠʪʴ 

ʧʦʥʘʜ 80%. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʣʝʤʧʽʥʛʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ɿʘʭʦʜʽ, ʇʽʚʜʥʽ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ. ʅʘʡʚʘʞʣʠʚʽʰʝ ʜʣʷ ʫʩʧʽʭʫ ï ʮʝ, ʟʚʽʩʥʦ, ʣʦʢʘʮʽʷ. ʃʶʜʠ ʾʜʫʪʴ ʫ ʛʣʝʤʧʽʥʛ, 

ʱʦʙ ʚʽʜʧʦʯʠʪʠ ʚʽʜ ʨʠʪʤʫ ʤʽʩʪ ʽ ʚʽʜʯʫʪʠ ʻʜʥʘʥʥʷ ʽʟ ʧʨʠʨʦʜʦʶ. ʊʦʞ ʛʘʨʥʠʡ ʢʨʘʻʚʠʜ, ʥʝʜʦʪʦʨʢʘʥʘ 

ʧʨʠʨʦʜʘ ʥʘʚʢʦʣʦ ʚʽʜʨʘʟʫ ʨʦʙʣʷʪʴ ʤʽʩʮʝʚʽʩʪʴ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʛʣʝʤʧʽʥʛʽʚ, ʩʘʤʝ ʪʦʤʫ ʜʘʥʠʡ ʚʠʜ 

ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʷʢ ʥʽʢʦʣʠ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʢʣʘʜʝʥʦ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʨʦʟʨʦʙʢʠ ʉʣʦʙʦʜʠ, 

ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʣʘ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʠʚʯʝʥʥʷʤ ʝʢʦʪʫʨʠʟʤʫ ʟʘʡʤʘʣʦʩʴ ʙʘʛʘʪʦ 

ʥʘʫʢʦʚʮʽʚ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ: ʆ. ʆ. ɹʝʡʜʠʢʘ, ʃ. ɻ. ɹʦʛʫʰ, ʆ. ʖ. ɼʤʠʪʨʫʢʘ, ʖ. ɺ. ɿʽʥʴʢʦ, 

ʆ. ʆ. ʃʶʙʽʮʝʚʦʾ, ʄ. ʇ. ʄʘʣʴʩʴʢʦʾ, ʄ. ʁ. ʈʫʪʠʥʩʴʢʦʛʦ, ɺ. ɺ. ʉʤʘʣʴ, ɯ. ɺ. ʉʤʘʣʷ, ɺ. ɺ. ʍʨʘʙʦʚʯʝʥʢʦ, 

ɺ. ɺ. ʍʫʜʦ ʪʘ ʽʥ. ʋ ʮʠʭ ʧʨʘʮʷʭ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʟʥʘʯʝʥʥʷ ʝʢʦʪʫʨʠʟʤʫ, ʜʝʪʘʣʴʥʦ 

ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʧʦʥʷʪʽʡʥʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ, ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʪʫʨʠʟʤʫ ʷʢ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʪʫʨʠʟʤʫ.  

ʇʠʪʘʥʥʷʤʠ ʨʦʟʚʠʪʢʫ ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ, ʽʥʜʫʩʪʨʽʾ ʛʦʩʪʠʥʥʦʩʪʽ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʟʘʡʤʘʣʠʩʴ 

ʚʯʝʥʽ: ɼʘʚʠʜʝʥʢʦ ɯ. ɺ., ʆʣʽʡʥʠʢ ʆ. ɺ., ʃʶʙʽʮʝʚʘ ʆ. ʆ., ɿʽʥʴʢʦ ʖ. ɺ. ʪʘ ʽʥ. ʇʨʦʪʝ, ʨʦʟʛʣʷʜʫ 

ʛʣʝʤʧʽʥʛʫ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ, ʧʨʠʩʚʷʯʝʥʦ ʥʝ ʪʘʢ ʙʘʛʘʪʦ ʧʨʘʮʴ ʫ 

ʥʘʫʢʦʚʽʡ ʧʣʦʱʠʥʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʮʽʣʽʩʥʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʽʤʽʜʞʝʚʦʛʦ 

ʝʢʦʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ çʅʦʚʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘè ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʩʫʚʘʥʥʷ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ ʩʝʣʘ ʉʣʦʙʦʜʘ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʫ ʩʬʝʨʽ ʽʩʪʦʨʠʯʥʦʛʦ, 

ʨʝʢʨʝʘʮʽʡʥʦʛʦ, ʣʽʢʫʚʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʪʫʨʠʟʤʫ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʭʦʜʫ ʥʘ ʪʫʨʠʩʪʠʯʥʠʡ ʨʠʥʦʢ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʧʨʠʷʥʥʷ ʥʦʚʦʤʫ ʨʽʚʥʶ 

ʤʽʞʩʝʢʪʦʨʘʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʟʘʜʦʚʦʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʤʽʩʮʝʚʦʾ 

ʛʨʦʤʘʜʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʣʘ ʟ ʚʽʜʧʦʚʽʜʥʦʶ 

ʪʫʨʠʩʪʠʯʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ 

ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʩʝʣʘ ʉʣʦʙʦʜʘ, ʷʢʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʪʫʨʠʟʤʫ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ; 

ʩʧʨʦʝʢʪʫʚʘʪʠ ʛʣʝʤʧʽʥʛʦʚʝ ʤʽʩʪʝʯʢʦ çGlam Campingè ʪʘ ʨʦʟʨʦʙʠʪʠ ʡʦʛʦ 3d ʤʦʜʝʣʴ, ʨʘʟʦʤ ʽʟ 

ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʨôʻʨʫ; ʨʦʟʨʦʙʠʪʠ ʦʩʥʦʚʫ ʽʤʽʜʞʝʚʦʾ ʩʪʨʘʪʝʛʽʾ ʧʨʦʩʫʚʘʥʥʷ çʅʦʚʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘè ʪʘ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ ʧʦʩʣʫʛ; ʚʠʟʥʘʯʠʪʠ ʧʦʨʪʨʝʪ ʪʫʨʠʩʪʘ 

ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ; ʨʦʟʨʘʭʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʪʘ ʡʦʛʦ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ʉʝʣʦ ʉʣʦʙʦʜʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʇʝʯʝʥʽʞʠʥʩʴʢʽʡ ʩʝʣʠʱʥʽʡ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʛʨʦʤʘʜʽ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʤʠʥʫʣʦʤʫ ʮʝ ʦʜʠʥ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʦʩʝʨʝʜʢʽʚ ʥʘʬʪʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʇʨʠʢʘʨʧʘʪʪʽ. ʉ. ʑʝʧʘʥʦʚʩʴʢʠʡ ʫ 1881 ʨʦʮʽ 

ʟʘʩʥʫʚʘʚ ʫ ʉʣʦʙʦʜʽ-ʈʫʥʫʨʩʴʢʽʡ ʧʝʨʰʝ ʦʙôʻʜʥʘʥʥʷ ʟ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʪʘ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ, ʘ ʩʘʤʝ 

ʦʟʦʢʝʨʠʪʫ. ʅʘ ʧʦʯʘʪʢʫ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ ʦʢʦʣʠʮʽ ʉʣʦʙʦʜʠ ʙʫʣʠ ʪʨʝʪʽʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʥʘʬʪʦʚʠʤ 

ʨʝʛʽʦʥʦʤ ɭʚʨʦʧʠ. ʉʧʦʛʘʜʠ ʧʨʦ ʤʠʥʫʣʝ ʟʙʝʨʝʛʣʠʩʷ ʜʦ ʩʴʦʛʦʜʥʽʰʥʽʭ ʜʥʽʚ [1]. 

ʄʘʣʴʦʚʥʠʯʝ ʩʝʣʦ ʉʣʦʙʦʜʘ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʛʦʨʘʤʠ ʪʘ ʣʽʩʘʤʠ, ʽ ʥʴʦʤʫ ʧʨʦʞʠʚʘʶʪʴ 

ʧʨʘʮʴʦʚʠʪʽ ʣʶʜʠ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʟʘʡʤʘʶʪʴʩʷ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʩʘʜʽʚʥʠʮʪʚʦʤ ʪʘ 

ʚʠʨʦʱʫʶʪʴ ʚʝʣʠʢʫ ʨʦʛʘʪʫ ʭʫʜʦʙʫ. ʍʚʦʡʥʽ ʪʘ ʤʽʰʘʥʽ ʣʽʩʠ ʩʪʚʦʨʠʣʠ ʮʽʣʶʱʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʚ ʩʝʣʽ, 

ʷʢʠʡ ʨʘʟʦʤ ʟ ʨʦʩʣʠʥʥʠʤʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ [2]. 

ɺ ʫʤʦʚʘʭ ʧʦʩʠʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʫʥʽʢʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ ʉʣʦʙʦʜʘ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ ʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ.  

ʈʝʘʣʽʟʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʽʤʽʜʞʫ çʅʦʚʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘè ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 
ʚ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʠ: 

ɽʪʘʧ 1. ʌʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʯʠʥʢʦʚʦʾ ʟʦʥʠ. ʆʙʣʘʰʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʟ ʩʽʤôʻʶ, 

ʜʨʫʟʷʤʠ, ʢʦʣʝʛʘʤʠ ʪʘ ʚʦʜʥʦʯʘʩ ʘʢʪʠʚʥʦʛʦ ʧʨʦʚʦʜʞʝʥʥʷ ʯʘʩʫ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʣʴʪʘʥʦʢ, ʤʘʥʛʘʣʽʚ, 

ʢʦʣʠʩʘʥʢʠ ʚʫʣʠʯʥʦʾ, ʤʽʥʽ-ʜʠʪʷʯʠʡ ʪʘ ʩʧʦʨʪʠʚʥʠʡ ʤʘʡʜʘʥʯʠʢʠ.  

ɽʪʘʧ 2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ. ʆʙʣʘʰʪʫʚʘʥʥʷ ʪʨʴʦʭ ʝʢʦʣʦʛʽʯʥʠʡ 

ʛʝʦʢʫʧʦʣʴʥʠʭ ʛʣʝʤʧʽʥʛʽʚ ʟ ʚʝʣʠʢʠʤʠ ʧʘʥʦʨʘʤʥʠʤʠ ʚʽʢʥʘ ʜʣʷ ʟʨʫʯʥʽʰʦʛʦ ʩʧʦʩʪʝʨʽʛʘʥʥʷ ʟʘ 

ʤʽʩʮʝʚʠʤʠ ʢʨʘʻʚʠʜʘʤʠ. ʆʩʥʦʚʥʠʡ ʤʦʪʠʚ ʛʣʝʤʧʽʥʛʽʚ ʚʽʜʧʦʯʠʥʦʢ ʚ ʢʦʤʬʦʨʪʘʙʝʣʴʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʪʝ 

ʥʘ ʦʜʠʥʮʽ ʟ ʧʨʠʨʦʜʦʶ ʟ ʙʝʨʝʞʣʠʚʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʥʝʾ. 
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ɽʪʘʧ 3. ʇʦʣʴʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʤʫʟʝʡʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ 

çɻʘʣʠʮʴʢʘ ʢʦʣʠʩʢʘ ʥʘʬʪʦʧʨʦʤʠʩʣʫè. ʇʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʣʴʥʦʾ ʫʢʨʘʾʥʩʴʢʦ-ʧʦʣʴʩʴʢʦʾ 

ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ ʩʝʣʘ ʉʣʦʙʦʜʘ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫʥʽʢʘʣʴʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʝʣʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʩʪʦʨʠʯʥʦʛʦ ʪʫʨʠʟʤʫ ʪʘ ʟʘʣʫʯʝʥʥʷ ʪʫʨʠʩʪʽʚ ʥʝ ʪʽʣʴʢʠ ʟ ʋʢʨʘʾʥʠ, ʘ ʱʝ ʡ ʟ ɭʚʨʦʧʠ, 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʇʦʣʴʱʽ.  

ɽʪʘʧ 4. ɺʽʜʥʦʚʣʝʥʥʷ ʩʘʥʘʪʦʨʥʦʛʦ ʪʫʨʠʟʤʫ ʥʘ ʦʩʥʦʚʽ ʟʘʧʘʩʽʚ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʪʘ ʦʟʦʢʝʨʠʪʫ.  

ɽʪʘʧʠ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʚʠʨʫʯʢʘ ʟ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʙʫʜʝ ʡʪʠ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʪʫʧʥʦʛʦ. ɺʘʞʣʠʚʠʤ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʻ ʨʝʢʣʘʤʘ ʪʘ ʧʨʦʩʫʚʘʥʥʷ 

ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʝʨʝʜ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʱʦʙ ʚʦʥʘ ʧʨʠʥʦʩʠʣʘ ʧʨʠʙʫʪʦʢ 

ʛʨʦʤʘʜʽ. ʊʘʢʦʞ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʣʦʛʦʪʠʧʫ, ʙʨʝʥʜʙʫʢʫ, 

ʨʝʢʣʘʤʥʠʭ ʙʫʢʣʝʪʽʚ ʪʘ ʽʥʰʦʾ ʨʝʢʣʘʤʥʦʾ ʘʪʨʠʙʫʪʠʢʠ ʜʣʷ ʙʽʣʴʰ ʫʩʧʽʰʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ 

ʧʦʩʣʫʛ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ çʉʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ çʅʦʚʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘè ʪʘ 
ʡʦʛʦ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭè ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʷʚʣʝʥʥʷ ʡ 

ʧʨʦʩʫʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʾʾ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʧʨʠʷʥʥʷ ʥʦʚʦʤʫ ʨʽʚʥʶ 

ʤʽʞʩʝʢʪʦʨʘʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʟʘʜʦʚʦʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʤʽʩʮʝʚʦʾ 

ʛʨʦʤʘʜʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ. 

ɼʨʫʛʠʡ ʪʘ ʥʘʡʛʦʣʦʚʥʽʰʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʮʽʣʽʩʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ 

ʉʣʦʙʦʜʘ ï ʮʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʥʘ ʦʢʨʘʾʥʽ ʩʝʣʘ. ʆʙôʻʢʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ï ʮʝ ʪʨʠ 

ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʛʣʝʤʧʽʥʛʠ (ʛʝʦʢʫʧʦʣʴʥʘ ʬʦʨʤʘ ʛʣʝʤʧʽʚ ʟ ʚʝʣʠʢʠʤʠ ʧʘʥʦʨʘʤʥʠʤʠ ʚʽʢʥʘʤʠ) ʜʣʷ 

ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʦʜʠʥʮʽ ʟ ʧʨʠʨʦʜʦʶ ʚ ʉʣʦʙʦʜʽ. ʆʩʦʙʣʠʚʽʩʪʴ ʛʣʝʤʧʽʥʛʽʚ ï ʮʝ ʢʦʤʬʦʨʪʥʠʡ ʚʩʝʩʝʟʦʥʥʠʡ 

ʛʝʦʢʫʧʦʣ ʷʢʠʡ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʙʫʜʴ-ʷʢʦʤʫ ʛʦʪʝʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʶ ʪʘ ʩʝʟʦʥʥʽʩʪʴ ʟʘʢʣʘʜʫ 

ʮʽʣʦʨʽʯʥʘ, ʧʨʠʙʫʪʦʢ ʚʽʜʧʦʚʽʜʥʦ ʪʘʢʦʞ.  

ɻʣʝʤʧʽʥʛ - ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ ʩʣʦʚʘ çʛʣʘʤʫʨè, ʪʘ çʢʝʤʧʽʥʛè - ʮʝ ʛʣʘʤʫʨʥʠʡ ʢʝʤʧʽʥʛ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʢʦʤʬʦʨʪʫ ʚ ʛʦʪʝʣʴʥʽʡ ʦʙʩʪʘʥʦʚʮʽ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʽʜʯʫʪʪʷ ʧʨʦʞʠʚʘʥʥʷ ʥʘʦʜʠʥʮʽ ʟ 

ʧʨʠʨʦʜʦʶ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʧʨʠʨʦʜʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʝ [3]. 

ɻʣʝʤʧʽʥʛʠ ʙʫʜʫʪʴ ʩʧʨʦʝʢʪʦʚʘʥʽ ʥʘ ʜʽʣʷʥʮʽ ʧʣʦʱʝʶ 1,28 ʛʘ, ʷʢʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʛʣʝʤʧʽʥʛʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ ʟʘʩʝʣʝʥʦʾ ʯʘʩʪʠʥʠ ʩʝʣʘ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʧʨʠʨʦʜʥʽʭ ʘʪʨʘʢʮʽʡ (ʣʽʩ, ʛʦʨʠ ʪʘ ʨʽʯʢʘ). ʅʘ ʮʽʡ ʜʽʣʷʥʮʽ ʟʦʩʝʨʝʜʞʝʥʘ ʪʽʣʴʢʠ ʚʽʜʧʦʯʠʥʢʦʚʘ ʟʦʥʘ 

ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʨʠʩ.1). 

 

ʈʠʩ. 1. ɼʽʣʷʥʢʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʣʝʤʧʽʥʛʽʚ ʥʘ ʢʘʜʘʩʪʨʦʚʽʡ ʢʘʨʪʽ 



ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ ˉ 1 (27)-2023 

123 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʧʣʘʥʫ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ, ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʧʨʦʮʝʩʦʤ ʚ ʧʣʘʥʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʢʣʘʜʫ. ʉʭʝʤʘ ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ï ʮʝ ʢʘʨʪʘ, ʥʘ ʷʢʽʡ 

ʧʦʢʘʟʘʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʢʦʤʧʣʝʢʩʫ, ʜʦ ʩʭʝʤʠ ʻ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ (ʨʠʩ.2, 

ʨʠʩ.3).  

 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʛʣʝʤʧʽʥʛʽʚ 

 

ʈʠʩ. 3. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʦ ʩʭʝʤʠ ʪʝʨʠʪʦʨʽʾ ʛʣʝʤʧʽʥʛʽʚ 

ɻʣʝʤʧʽʥʛʦʚʝ ʤʽʩʪʝʯʢʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʠ ʛʣʝʤʧʽʥʛʠ: ʜʚʘ ʟ ʥʠʭ ʜʚʦʤʽʩʥʽ ʧʣʦʱʝʶ 33,6 ʤĮ ʪʘ 

ʚʠʩʦʪʦʶ 4 ʤ, ʘ ʪʨʝʪʽʡ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʯʦʪʠʨʴʦʭ ʦʩʽʙ - ʧʣʦʱʘ 46 ʤĮ ʪʘ 7 ʤ ʚʠʩʦʪʘ ʥʘʤʝʪʦʚʦʛʦ 

ʙʫʜʠʥʦʯʢʘ. ɼʦ ʛʣʝʤʧʽʥʛʽʚ ʚʝʜʝ ʦʩʚʽʪʣʝʥʽ ʩʪʝʞʢʠ ʽ ʢʦʞʝʥ ʟ ʥʠʭ ʦʙʣʘʜʥʘʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʟʦʥʦʶ 

ʚʽʜʧʦʯʠʥʢʫ (ʙʘʨʙʝʢʶ, ʛʘʤʘʢ, ʩʪʦʣʠʢ ʽʟ ʢʨʽʩʣʘʤʠ) ʽ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʦʛʣʷʜʦʚʠʡ 

ʤʘʡʜʘʥʯʠʢ ʽʟ ʙʽʥʦʢʣʝʤ. ʍʘʨʯʫʚʘʥʥʷ ʥʝ ʧʝʨʝʜʙʘʯʫʻʪʴʩʷ, ʧʨʦʪʝ ʻ ʜʦʩʪʘʚʢʘ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʨʘʚ ʩʝʣʘ ʉʣʦʙʦʜʠ, ʷʢʽ ʧʨʠʛʦʪʦʚʣʝʥʽ ʚ ʢʘʬʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʝʣʘ ʟʘ ʤʽʩʮʝʚʠʤʠ 

ʨʝʮʝʧʪʘʤʠ (ʩʥʽʜʘʥʢʠ, ʦʙʽʜʠ ʪʘ ʚʝʯʝʨʽ; ʚʠʙʽʨ ʩʪʨʘʚ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʟʘʤʦʚʣʝʥʥʷʤ), 
ʪʘʢʦʞ ʤʦʞʥʘ ʟʘʤʦʚʠʪʠ ʟʘʤʦʨʦʞʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘ ʙʘʨʙʝʢʶ. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ, ʪʝʭʥʽʯʥʘ, ʛʦʩʧʦʜʘʨʩʴʢʘ ʪʘ ʚʽʜʧʦʯʠʥʢʦʚʽ ʟʦʥʠ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 

800 ʤ ʚʽʜ ʧʨʦʝʢʪʦʚʘʥʠʭ ʛʣʝʤʧʽʥʛʽʚ ʫ ʚʞʝ ʽʩʥʫʶʯʦʤʫ ʧʨʠʤʽʱʝʥʽ, ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ, ʽ 

ʥʘʥʝʩʝʥʥʷ ʾʡ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, ʪʘ ʱʦʙ ʥʝ ʥʘʚʘʥʪʘʞʫʚʘʪʠ ʪʝʨʠʪʦʨʽʶ ʢʦʤʧʣʝʢʩʫ 
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ʜʦʜʘʪʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʚʽʜʫʚʘʯʘʤ ʚʽʜʯʫʪʪʷ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘʦʜʠʥʮʽ ʟ ʧʨʠʨʦʜʦʶ 

ʪʘ ʫʩʘʤʽʪʥʝʥʥʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. ʇʣʦʱʘ ʮʴʦʛʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 93 ʤĮ, ʪʘ ʚʤʽʱʘʻ ʚ ʩʦʙʽ (ʨʠʩ.4): 

- ʪʝʭʥʽʯʥʫ ʟʦʥʫ (6,7 ʤĮ) ï ʢʽʤʥʘʪʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʨʘʪʦʨʘ, ʜʦʜʘʪʢʦʚʦʛʦ ʤʦʪʦʨʫ ʜʣʷ ʚʦʜʠ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

- ʛʦʩʧʦʜʘʨʩʴʢʫ ʟʦʥʫ (22,7 ʤĮ), ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʢʽʤʥʘʪʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, 
ʩʢʣʘʜʩʴʢʝ ʧʨʠʤʽʱʝʥʥʷ, ʽʥʚʝʥʪʘʨ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ ʛʣʝʤʧʽʥʛʽʚ, ʧʨʘʣʴʥʘ ʪʘ ʩʫʰʠʣʴʥʘ ʤʘʰʠʥʢʠ, 

ʧʨʘʩʢʘ ʪʘ ʧʨʘʩʫʚʘʣʴʥʘ ʜʦʰʢʘ, ʤʦʨʦʟʠʣʴʥʘ ʢʘʤʝʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʦʨʦʞʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ 

ʙʘʨʙʝʢʶ, ʪʘ ʽʥʰʽ ʧʦʙʫʪʦʚʽ ʨʝʯʽ ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ. 

- ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʪʘ ʚʽʜʧʦʯʠʥʢʦʚʘ ʟʦʥʠ (63,6 ʤĮ) ʚʤʽʱʘʶʪʴ ʚ ʩʦʙʽ ʩʘʥʚʫʟʦʣ, ʩʪʽʡʢʫ ʨʝʮʝʧʮʽʾ, 

ʟʦʥʫ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʟ ʥʦʫʪʙʫʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʝʟʢʦʰʪʦʚʥʠʤ Wi-FI, ʽʛʨʦʚʫ ʟʦʥʫ ï 

ʙʽʣʴʷʨʜ ʪʘ ʯʠʪʘʣʴʥʫ ʟʦʥʫ (ʥʝʚʝʣʠʯʢʫ ʙʽʙʣʽʦʪʝʢʫ) ʟ ʚʝʣʠʢʠʤ ʚʠʙʦʨʦʤ ʢʥʠʛ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ, 

ʘʥʛʣʽʡʩʴʢʽʡ ʪʘ ʧʦʣʴʩʴʢʽʡ ʤʦʚʘʭ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʪʝʤʘʪʠʢʫ. ʇʦʣʴʩʴʢʘ ʤʦʚʘ ʦʙʦʚôʷʟʢʦʚʘ, ʦʩʢʽʣʴʢʠ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʻ ʩʘʤʝ ʧʦʣʷʢʠ, ʫ ʟʚôʷʟʢʫ ʟ ʩʧʽʣʴʥʦʶ ʽʩʪʦʨʽʻʶ ʟ ʩʝʣʦʤ, ʪʘ ʙʣʠʟʴʢʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʜʦ ʢʦʨʜʦʥʫ ʟ ʇʦʣʴʱʝʶ. ʉʘʤʝ ʪʦʤʫ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʢʥʠʛ ʚ ʯʠʪʘʣʴʥʽʡ ʟʦʥʽ ʧʨʦ 

ʽʩʪʦʨʽʶ ʢʨʘʶ, ʥʘʬʪʦʚʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʝʣʘ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʉʣʦʙʦʜʠ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʝʣʘ. ʄʽʩʮʝʚʽ ʞʠʪʝʣʽ ʟʤʦʞʫʪʴ ʚʽʜʚʽʜʫʚʘʪʠ ʽʛʨʦʚʫ ʟʦʥʫ (ʙʽʣʴʷʨʜ) ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʠʜʽʣʝʥʠʡ ʯʘʩ ʟʘ 

ʧʝʚʥʫ ʧʣʘʪʥʶ, ʘ ʱʝ ʫ ʥʠʟʴʢʠʡ ʩʝʟʦʥ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʢʦʰʪʽʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ.  

 

ʈʠʩ. 4. ʇʣʘʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

ɻʣʝʤʧʽʥʛʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʽʻʾ ʚʝʣʠʢʦʾ ʞʠʪʣʦʚʦʾ ʢʽʤʥʘʪʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʟʦʥ: 

ʢʦʨʠʜʦʨ, ʚʽʪʘʣʴʥʘ ʪʘ ʩʧʘʣʴʥʷ ʟ ʧʘʥʦʨʘʤʥʠʤʠ ʚʽʢʥʘʤʠ ʪʘ ʥʝʚʝʣʠʯʢʦʾ ʚʘʥʥʦʾ ʢʽʤʥʘʪʠ (ʨʠʩ.5).  

   

ʈʠʩ. 5. ʇʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʪʨʴʦʭ ʛʣʝʤʧʽʥʛʽʚ 

ɿʘ ʢʦʥʮʝʧʮʽʻʶ ʛʣʝʤʧʽʥʛʫ ʚʩʽ ʙʫʜʽʚʣʽ ʧʝʨʝʚʘʞʥʦ ʙʫʜʫʶʪʴ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʪʠʣʽ. ɽʢʦ-ʩʪʠʣʴ 

ʥʘʡʢʨʘʱʝ ʚʧʣʠʚʘʻ ʩʘʤʝ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʚʠʜʫ ʻ ʝʢʦʣʦʛʽʯʥʽʩʪʴ 

ʫʩʽʭ ʤʘʪʝʨʽʘʣʽʚ. ɽʢʦ-ʩʪʠʣʴ ʱʝ ʥʘʟʠʚʘʶʪʴ ʥʘʪʶʨʝʣʴ, ʽ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʡʦʛʦ ʬʽʣʦʩʦʬʽʶ, 

ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʢʦʣʴʦʨʠ ʪʘ ʧʨʘʚʠʣʴʥʽ ʬʦʨʤʠ [4].  
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ɯʥʪʝʨôʻʨ ʛʣʝʤʧʽʥʛʽʚ ʚʠʨʘʞʝʥʠʡ ʚ ʩʢʘʥʜʠʥʘʚʩʴʢʦʤʫ ʩʪʠʣʽ, ʷʢʠʡ ʤʘʻ ʽʜʝʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʟ ʝʢʦ-

ʩʪʠʣʝʤ ʟʦʚʥʽ. ʉʢʘʥʜʠʥʘʚʩʴʢʠʡ ʩʪʠʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ï 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʽ ʢʨʘʩʘ [5].  

ʉʢʘʥʜʠʥʘʚʩʴʢʠʡ ʩʪʠʣʴ ʽʥʪʝʨôʻʨʫ ʛʣʝʤʧʽʥʛʽʚ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 6.  

 

ʈʠʩ. 6. ʉʢʘʥʜʠʥʘʚʩʴʢʠʡ ʽʥʪʝʨôʻʨ ʛʣʝʤʧʽʥʛʽʚ 

ʇʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʛʣʝʤʧʽʥʛʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʾʭʥʽʡ ʽʥʪʝʨôʻʨ 

ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ çPlanner 5Dè. Planner 5D ð ʮʝ ʫʤʦʚʥʦ-ʙʝʟʢʦʰʪʦʚʥʠʡ 

ʚʝʙ-ʜʦʜʘʪʦʢ, ʻ ʜʦʩʪʫʧʥʘ ʚʝʨʩʽʷ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʠʥʢʽʚ, 

ʛʦʪʝʣʽʚ, ʨʝʩʪʦʨʘʥʽʚ, ʢʽʤʥʘʪ ʪʘ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ. ɼʠʟʘʡʥ ʽʥʪʝʨ'ʻʨʫ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 2D ʪʘ 3D 

ʤʦʜʝʣʝʡ. ɺ ʦʩʥʦʚʽ ʜʦʜʘʪʢʫ ʻ ʽʜʝʷ ʥʘʜʘʥʥʷ ʣʶʜʷʤ ʙʝʟ ʧʨʦʬʝʩʽʡʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʥʘʚʠʯʦʢ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʠʪʠ ʥʘʦʯʥʠʡ ʧʣʘʥ ʧʨʠʤʽʱʝʥʥʷ ʟ ʪʨʠʚʠʤʽʨʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ [6]. 

ʆʩʥʦʚʥʘ ʢʦʥʮʝʧʮʽʷ ʛʣʝʤʧʽʥʛʽʚ - ʮʝ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʫ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʝʨʝʚʘ ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʥʠʱʫʚʘʪʠʩʷ ʥʝ ʙʫʜʫʪʴ. ʊʘʢʦʞ ʙʫʜʫʪʴ ʥʘʩʘʜʞʝʥʽ ʥʦʚʽ ʜʝʨʝʚʘ 
ʪʘ ʨʦʩʣʠʥʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʘʥʜʰʘʬʪʥʦʤʫ ʪʘ ʨʦʩʣʠʥʥʦʤʫ ʪʠʧʫ ʜʽʣʷʥʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺ ʉʣʦʙʦʜʽ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʣʽʩʫ ï ʮʝ ʭʚʦʡʥʽ ʜʝʨʝʚʘ ʪʘ ʨʦʩʣʠʥʠ. ʐʪʫʯʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʚʦʜʦʡʤʠ ʪʘ ʽʥʰʽ 

ʣʘʥʜʰʘʬʪʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʩʧʦʨʫʜʠ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʮʝʧʮʽʾ ʟʘʢʣʘʜʫ.  
ɺʦʜʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʫ ʙʫʜʝ ʜʦʙʫʚʘʪʠʩʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʚʦʜʠ 

ʚ ʩʝʣʽ ʥʝʤʘʻ ʪʘ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʻ ʢʨʘʱʠʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ. ʉʚʝʨʜʣʦʚʠʥʘ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ 

ʚʠʱʝ ʟʘ ʚʠʩʦʪʦʶ ʚʽʜ ʛʣʝʤʧʽʥʛʽʚ, ʽ ʚʦʜʘ ʙʫʜʝ ʡʜʠ ʥʘʧʦʨʦʤ ʧʦ ʪʨʴʦʭ ʚʽʜʚʝʜʝʥʠʭ ʪʨʫʙʘʭ ʜʦ ʢʦʞʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʘʣʝ ʜʣʷ ʧʽʜʩʪʨʘʭʫʚʘʥʥʷ ʙʫʜʝ ʚʣʘʰʪʦʚʘʥʠʡ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʙʝʟʰʫʤʥʠʡ ʤʦʪʦʨ, ʷʢʠʡ 

ʩʧʨʘʮʴʦʚʫʚʘʪʠʤʝ ʫ ʨʘʟʽ ʩʣʘʙʢʦʛʦ ʥʘʧʦʨʫ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʠ [7]. 

ʉʪʽʯʥʽ ʚʦʜʠ ʟ ʛʣʝʤʧʽʥʛʽʚ ʦʙʨʦʙʣʷʪʠʤʫʪʴʩʷ ʘʚʪʦʥʦʤʥʦʶ ʢʘʥʘʣʽʟʘʮʽʻʶ (ʦʯʠʩʥʘ ʩʧʦʨʫʜʘ). ʎʝ 

ʩʠʩʪʝʤʘ ʧʨʠʨʦʜʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʽ 

ʙʣʠʟʴʢʠʭ ʟʘ ʩʢʣʘʜʦʤ ʚʠʨʦʙʥʠʯʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘ 

ʟʦʥʦʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʘʥʘʣʽʟʘʮʽʾ. ɯʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʪʝʜʞʽʚ, ʟʘʤʽʩʴʢʠʭ 

ʙʫʜʠʥʦʯʢʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʛʣʝʤʧʽʥʛʽʚ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʚʠʩʦʢʠʭ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʽ 

ʥʘʡʚʘʛʦʤʽʰʘ ʧʝʨʝʚʘʛʘ ï ʮʝ, ʪʝ ʱʦ ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʡ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ï ʧʦʚʥʽʩʪʶ ʩʘʤʦʧʣʠʚʥʘ, ʪʦʙʪʦ ʧʨʘʮʶʻ ʙʝʟ ʥʘʩʦʩʽʚ, ʨʫʭ 

ʨʽʜʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʘʢʦʥʫ ʛʨʘʚʽʪʘʮʽʾ ʪʘ ʧʦʚʥʽʩʪʶ ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ 

ʝʣʝʢʪʨʠʢʠ, ʚʽʜʩʫʪʥʷ ʘʚʪʦʤʘʪʠʢʘ ʪʘ ʝʣʝʢʪʨʦʧʨʠʣʘʜʠ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʚʪʦʥʦʤʥʦʾ ʢʘʥʘʣʽʟʘʮʽʾ ʜʦ 3000 
ʣ ʟʘ ʜʦʙʫ, ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 8 ʦʩʽʙ. ɸʚʪʦʥʦʤʥʘ ʢʘʥʘʣʽʟʘʮʽʷ ʤʘʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ - ʜʦ 98%, ʪʦʤʫ ʦʯʠʱʝʥʘ ʚʦʜʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʘʮʽʦʥʘʣʴʥʦ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʧʦʣʠʚʫ ʛʘʟʦʥʽʚ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʧʦʪʫʞʥʘ ʪʘ 

ʮʽʣʢʦʤ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ [8].  

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ ʙʫʜʝ ʚʣʘʩʥʘ, ʱʦʙ ʥʝ ʧʝʨʝʟʘʚʘʥʪʘʞʫʚʘʪʠ ʤʽʩʮʝʚʫ 

ʝʣʝʢʪʨʦʣʽʥʽʶ, ʷʢʘ ʻ ʜʫʞʝ ʩʣʘʙʢʘ ʽ ʤʦʞʝ ʥʝ ʚʠʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʥʝʧʦʜʘʣʽʢ ʟʥʘʭʦʜʠʪʴʩʷ ʨʽʯʢʘ, ʘ ʩʘʤʝ ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʙʫʜʝ ʜʦʙʫʚʘʪʠʩʷ ʩʘʤʝ ʟʚʽʜʪʠ. 

ɺ ʨʽʯʮʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝʚʝʣʠʯʢʘ ʛʽʜʨʦ-ʘʢʫʤʫʣʷʮʽʡʥʘ ʩʪʘʥʮʽʷ, ʘ ʩʘʤʝ ʪʫʨʙʽʥʘ ʷʢʘ ʚʠʨʦʙʣʷʻ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ɼʣʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʠʢʠ ʥʝ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʘʤʙʫ, 

ʦʩʢʽʣʴʢʠ ʩʚʽʪʣʘ ʧʦʪʨʽʙʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʴʦʛʦ ʣʠʰ ʪʨʴʦʭ ʛʣʝʤʧʽʥʛʽʚ, ʜʝ ʥʝʤʘʻ ʚʝʣʠʢʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ ʪʫʨʙʽʥʥʦʤʫ ʨʝʞʠʤʽ ʚʦʜʘ ʟ ʚʝʨʭʥʴʦʾ ʚʦʜʦʡʤʠ ʧʝʨʝʣʠʚʘʻʪʴʩʷ 

ʚ ʥʠʞʥʶ, ʘ ʚʠʨʦʙʣʝʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʯʝʨʝʟ ʣʽʥʽʾ ʧʦʜʘʻʪʴʩʷ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʩʧʦʞʠʚʘʯʘʤ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 75%. 
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ʈʦʟʚʠʪʦʢ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʩʧʨʠʷʻ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʯʠʤ 

ʚʠʨʽʰʫʻ ʥʠʟʢʫ ʧʨʦʙʣʝʤ ʚ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʽ ʚʽʜʜʘʣʝʥʠʭ ʽ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʨʘʡʦʥʽʚ ʩʽʣʴʩʴʢʦʾ 

ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʧʦʙʣʠʟʫ ʥʝʤʘʻ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʘ ʧʦʩʪʘʯʘʥʥʷ ʧʘʣʠʚʘ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʥʘʯʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʪʘ ʯʘʩʫ. ʋ ʚʠʧʘʜʢʫ ʢʦʣʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʥʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ɻɽʉ 

ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʧʦʪʫʞʥʽʩʪʴ ʘʞ ʜʦ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ, ʧʨʦʩʪʦ ʧʨʦʧʫʩʢʘʶʯʠ ʚʦʜʫ ʚ ʦʙʭʽʜ ʪʫʨʙʽʥ [9]. 

ʆʩʢʽʣʴʢʠ ʛʣʝʤʧʽʥʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʠʢʽʡ ʧʨʠʨʦʜʽ, ʧʨʦʙʣʝʤʘ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʪʘ ʪʝʧʣʘ ʻ 

ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦʶ. ɼʚʦʰʘʨʦʚʘ ʤʝʤʙʨʘʥʘ ʟ ʇɺʍ/ʇɺɼʌ ʝʬʝʢʪʠʚʥʦ ʙʣʦʢʫʻ ʪʝʧʣʦ ʪʘ ʭʦʣʦʜ, ʨʦʙʣʷʯʠ 

ʰʘʪʨʦʚʠʡ ʛʦʪʝʣʴ ʢʦʤʬʦʨʪʥʠʤ ʷʢ ʚ ʞʘʨʢʝ ʣʽʪʦ, ʪʘʢ ʽ ʚ ʭʦʣʦʜʥʫ ʟʠʤʫ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʝʧʣʝʥʥʷ ʻ ʜʫʞʝ ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ. 

ʑʝ ʦʜʥʠʤ ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ï ʧʘʥʦʨʘʤʥʽ ʚʽʢʥʘ, ʮʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʝʩʪʝʪʠʯʥʦ 

ʧʨʠʚʘʙʣʠʚʦ, ʢʨʘʩʠʚʽ ʢʨʘʻʚʠʜʠ ʟʘ ʚʽʢʥʦʤ, ʪʘ ʮʝ ʱʝ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʝ ʜʝʥʥʦʛʦ ʧʨʠʨʦʜʥʴʦʛʦ ʩʚʽʪʣʘ, ʘ 

ʚʽʜʧʦʚʽʜʥʦ ʝʢʦʥʦʤʽʷ ʥʘ ʦʩʚʽʪʣʝʥʥʽ ʚ ʜʝʥʥʠʡ ʯʘʩ.  

ʑʦʜʦ ʝʢʦʥʦʤʽʯʥʦʾ ʚʠʛʦʜʠ ʟʘʢʣʘʜʫ, ʪʦ ʚ ʦʩʥʦʚʘ ʩʪʚʦʨʝʥʥʷ ʻ ʰʚʠʜʰʝ ʩʦʮʽʘʣʴʥʘ, ʘʥʽʞ 

ʝʢʦʥʦʤʽʯʥʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʟʘʢʣʘʜʫ, ʟôʷʚʠʪʴʩʷ ʱʝ ʦʜʥʘ ʝʢʦʣʦʛʽʯʥʘ ʪʫʨʠʩʪʠʯʥʘ ʘʪʨʘʢʮʽʷ, ʷʢʘ 

ʨʦʟʚʠʚʘʪʠʤʝ ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʝʛʽʦʥ ʧʦʙʫʜʦʚʠ. ɿʘ ʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʧʽʟʥʘʚʘʥʦʩʪʽ, ʜʦʜʘʪʢʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʩʘʤʝ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʜʦʛʦʚʽʨʥʽ ʚʽʜʥʦʩʠʥʠ ʟ ʢʘʬʝ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʭʘʨʯʫʚʘʥʥʷ 

ʪʫʨʠʩʪʘʤ. ʇʨʘʮʶʚʘʪʠʤʫʪʴ ʪʽʣʴʢʠ ʤʽʩʮʝʚʽ ʞʠʪʝʣʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʜʦʜʘʪʢʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʭʽʜ. ɼʣʷ ʧʦʯʘʪʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʽʚ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ ʧʦʪʨʽʙʥʦ ʜʚʦʭ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ ʧʦʢʦʾʚʦʢ, ʪʘ ʦʜʥʦʛʦ ʧʨʘʮʽʚʥʠʢ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʠʡ ʧʨʘʮʶʚʘʪʠʤʝ ʟʘ 

ʜʦʛʦʚʦʨʦʤ ʧʦ ʥʘʡʤʫ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʪʽʣʴʢʠ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ. ɺʽʜʧʦʯʠʥʢʦʚʘ ʟʦʥʘ ʪʘ ʩʧʦʨʪʠʚʥʦ-ʜʠʪʷʯʠʡ 

ʤʘʡʜʘʥʯʠʢ ʮʝ ʪʘʢʦʞ ʮʽʢʘʚʘ ʘʪʨʘʢʮʽʷ ʜʣʷ ʩʝʣʘ, ʦʩʢʽʣʴʢʠ ʟʘʨʘʟ ʪʘʢʠʭ ʤʽʩʮʴ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ 

ʚ ʩʝʣʽ ʉʣʦʙʦʜʘ ʥʝʤʘʻ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʥʘ 

ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʉʘʤʝ ʪʦʤʫ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʷʢʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʦʝʢʪʫ. ʆʩʥʦʚʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘ - ʻ ʩʝʨʽʷ 

ʢʦʣʴʦʨʽʚ ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʙʨʝʥʜ (ʨʠʩ.7). ʇʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʢʦʣʴʦʨʠ ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʙʨʝʥʜʫ, ʘ 

ʥʝ ʦʩʦʙʠʩʪʦ ʡʦʛʦ ʚʣʘʩʥʠʢʫ ʪʘ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ.  

 

ʈʠʩ. 7. ʌʽʨʤʦʚʽ ʢʦʣʴʦʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ ʉʣʦʙʦʜʘ 

ʆʪʞʝ ʚ ʥʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ ʉʣʦʙʦʜʘ ʦʩʥʦʚʥʽ ʻ 3 ʢʦʣʴʦʨʠ ʟʝʣʝʥʠʡ, ʞʦʚʪʠʡ ʪʘ 

ʛʦʣʫʙʠʡ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʰʽ ʜʚʘ ʪʘ ʾʭʥʽ ʚʽʜʪʽʥʢʠ. ʂʦʣʴʦʨʠ ʜʦʙʨʝ 

ʧʦʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʽ ʟʝʣʝʥʠʡ ʥʘʡʙʽʣʴʰʝ ʚʠʢʣʠʢʘʻ ʘʩʦʮʽʘʮʽʶ ʟ ʝʢʦʣʦʛʽʯʥʽʩʪʶ ʙʨʝʥʜʫ.  

ʄʽʩʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ ʉʣʦʙʦʜʘ ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʷʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʉʣʦʙʦʜʠ ʩʪʚʦʨʠʪʠ ʪʘ ʨʦʟʚʠʥʫʪʠ ʩʝʨʝʜ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ ʪʘ ʪʫʨʠʩʪʽʚ ʥʦʚʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʙʝʟ 

ʟʘʚʜʘʥʥʷ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ, ʪʦʙʪʦ ʜʦʪʨʠʤʫʶʯʠʩʴ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʠʟʤʫ. 
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ʇʝʨʝʪʚʦʨʠʪʠ ʩʝʣʦ ʽʟ ʥʫʣʴʦʚʦʶ ʪʫʨʠʩʪʠʯʥʦʶ ʝʥʝʨʛʝʪʠʢʦʶ ʥʘ ʝʢʦʣʦʛʽʯʥʝ ʩʝʣʦ ʽʟ ʟʦʥʦʶ ʜʣʷ 

ʚʽʜʧʦʯʠʥʢʫ ʚ ʘʣʴʪʘʥʢʘʭ ʟ ʤʘʥʛʘʣʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʞʠʚʘʥʥʽ ʚ ʛʣʝʤʧʽʥʛʦʚʦʤʫ ʤʽʩʪʝʯʢʫ ʘʙʦ ʚ 

ʩʘʥʘʪʦʨʽʷʭ, ʷʢʽ ʘʢʪʠʚʥʦ ʙʫʜʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʧʘʩʽʚ ʷʢʽʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʪʘ 

ʦʟʦʢʝʨʠʪʫ.  

ʅʘʩʪʫʧʥʠʡ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ, ʝʪʘʧ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʙʨʝʥʜʫ ï ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʟʚʠ ʪʘ 

ʣʦʛʦʪʠʧʫ ʙʨʝʥʜʫ. ʃʦʛʦʪʠʧ ð ʮʝ ʫʥʽʢʘʣʴʥʘ ʪʦʨʛʦʚʘ ʤʘʨʢʘ, ʷʢʘ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʨʝʥʜʦʤ ʢʦʤʧʘʥʽʾ ʚ 

ʘʫʜʠʪʦʨʽʾ. ʎʝ ʥʝ ʧʨʦʩʪʦ ʥʝʚʝʣʠʢʝ ʟʦʙʨʘʞʝʥʥʷ ʯʠ ʥʘʙʽʨ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʠʤʚʦʣ, ʷʢʠʡ ʫ 

ʩʚʽʜʦʤʦʩʪʽ ʩʧʦʞʠʚʘʯʘ ʤʘʻ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ ʚʘʰʠʤ ʧʨʦʜʫʢʪʦʤ ʯʠ ʧʦʩʣʫʛʦʶ [10].  

ʉʝʣʦ ʉʣʦʙʦʜʘ ʪʘʢʦʞ ʤʘʻ ʩʚʽʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʣʦʛʦʪʠʧ, ʷʢʠʡ ʧʦʟʠʮʽʦʥʫʻ ʡʦʛʦ ʷʢ ʝʢʦʣʦʛʽʯʥʝ 

ʩʝʣʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʽʟ ʡʦʛʦ ʚʽʜʪʽʥʢʘʤʠ ʪʘ ʞʦʚʪʠʤʠ 

ʚʽʜʪʽʥʢʘʤʠ (ʨʠʩ.8). ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʨʝʢʣʘʤʠ ʧʨʦ ʝʢʦʣʦʛʽʯʥʝ ʩʝʣʦ ʉʣʦʙʦʜʘ ʽ ʥʘʷʚʥʫ ʥʦʚʫ 

ʪʫʨʠʩʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʩʪʚʦʨʝʥʠʡ ʙʫʢʣʝʪ (ʨʠʩ.9). 

 

 

ʈʠʩ. 8. ʃʦʛʦʪʠʧ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘ 

ʈʠʩ. 9. ʈʝʢʣʘʤʥʘ ʙʨʦʰʫʨʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘ 

 
ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʨʝʢʣʘʤʥʦʾ ʘʪʨʠʙʫʪʠʢʠ ʩʝʣʘ ʉʣʦʙʦʜʘ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʚʠʜʽʣʠʪʠ ʧʦʨʪʨʝʪ 

ʩʧʦʞʠʚʘʯʘ ʜʘʥʠʭ ʧʦʩʣʫʛ. ʅʘʧʨʠʢʽʥʮʽ ʣʠʩʪʦʧʘʜʘ 2021 ʨʦʢʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ ʫ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ çʂʘʨʧʘʪʩʴʢʠʡ ʢʫʣʴʪʫʨʥʠʡ ʰʣʷʭè ʧʨʦʚʽʚ 

ʩʦʮʽʘʣʴʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʗ 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʜʘʥʽ ʟ ʦʧʠʪʫʚʘʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʠʥ: ʦʮʽʥʢʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʫʣʴʪʫʨʥʦ-

ʽʩʪʦʨʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʽ ʧʨʦʬʽʣʶ ʛʦʩʪʷ, ʪʘ ʩʢʣʘʣʘ ʜʝʪʘʣʴʥʠʡ ʧʦʨʪʨʝʪ ʚʽʜʚʽʜʫʚʘʯʘ ʂʦʣʦʤʠʡʩʴʢʦʛʦ 

ʨʘʡʦʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʻ ʥʘ ʩʘʡʪʽ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ [11]. 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʫʨʠʩʪʽʚ ʫ ʂʦʣʦʤʠʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ï 1,5 ʜʦʙʠ, ʪʦʙʪʦ ʪʫʨʠʩʪʠʯʥʽ 

ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʞʠʚʘʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪ ʪʘ ʜʦʜʘʪʢʦʚʽ ʧʦʪʨʝʙʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 7095 ʛʨʥ. ʇʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʂʦʣʦʤʠʡʱʠʥʠ ʚʨʘʞʝʥʥʷ 

ʚʽʜ ʨʘʡʦʥʫ ʪʘ ʪʫʨʠʩʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʦ ʜʝʚôʷʪʴʦʭ ʢʨʠʪʝʨʽʷʭ ʚ ʙʽʣʴʰʦʩʪʽ ʟ 20 ʦʧʠʪʫʚʘʥʠʭ ʪʫʨʠʩʪʽʚ ʫ 

ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ çʂʘʨʧʘʪʩʴʢʠʡ ʢʫʣʴʪʫʨʥʠʡ ʰʣʷʭè, ʷʢʠʡ ʧʨʦʚʦʜʠʚʩʷ ʥʘʧʨʠʢʽʥʮʽ 2021 ʨʦʢʫ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʝʭʥʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʦʟʠʪʠʚʥʽ, ʪʘ ʽʥʜʝʢʩ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʪʘ ʩʪʘʥʦʚʠʪʴ 4,44 ʟ 5 ʙʘʣʽʚ (ʨʠʩ.10).  

ʂʦʰʪʦʨʠʩ ʚʠʪʨʘʪ ʥʘ ʧʦʙʫʜʦʚʫ ʪʘ ʦʙʣʘʰʪʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ çGlam Campingè ʚ 

ʩʝʣʽ ʉʣʦʙʦʜʘ, ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʜʽʣʷʥʮʽ ʧʣʦʱʝʶ 1,28 ʛʘ 

ʩʪʘʥʦʚʠʪʴ 1820250 ʛʨʥ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʜʘʥʽ ʚ ʪʘʙʣ. 1. 

ɺ ʧʝʨʰʠʡ ʨʽʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʚʘʨʪʽʩʪʴ ʜʦʙʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʚ 

ʜʚʦʤʽʩʥʦʤʫ ʛʣʝʤʧʽʥʛʫ ʩʪʘʥʦʚʠʪʠʤʝ 3200 ʛʨʥ, ʘ ʚ 4-ʤʽʩʥʦʤʫ ʛʣʝʤʧʽʥʛʫ ï 4400 ʛʨʥ. ʎʽʥʘ ʚʠʟʥʘʯʝʥʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʥ ʢʦʥʢʫʨʝʥʪʽʚ, ʪʘ ʚʚʘʞʘʻʪʴʩʷ ʥʠʞʯʦʶ ʥʘ 15% ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʢʦʥʢʫʨʝʥʪʽʚ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʩʭʦʞʽ ʧʦʩʣʫʛʠ ʱʦʜʦ ʧʦʩʝʣʝʥʥʷ. ɿ ʜʨʫʛʦʛʦ ʨʦʢʫ ʮʽʥʘ ʙʫʜʝ ʚʠʱʦʶ, ʘ ʩʘʤʝ ʟʘ ʜʚʦʤʽʩʥʠʡ 

ʛʣʝʤʧʽʥʛ ʚʘʨʪʽʩʪʴ 3700 ʛʨʥ, ʘ ʟʘ 4-ʤʽʩʥʠʡ - 5000 ʛʨʥ. ɺʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ ʟʘ ʨʽʢ ʦʨʽʻʥʪʦʚʥʦ 

20% ʙʫʜʫʪʴ ʩʪʘʥʦʚʠʪʠ ʜʦʭʦʜʠ. ʆʪʞʝ, ʚ ʧʝʨʰʠʡ ʨʽʢ ʨʽʯʥʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ 40%, ʘ ʢʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ 
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ʨʽʢ +10%. ʅʘ ʯʝʪʚʝʨʪʠʡ ʨʽʢ ʨʦʙʦʪʠ ʛʣʝʤʧʽʥʛʦʚʝ ʤʽʩʪʝʯʢʦ ʦʢʫʧʠʪʴʩʷ ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʨʦʢʫ 

ʦʪʨʠʤʫʚʘʪʠʤʝ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ (ʪʘʙʣ. 2). ɿʘ 5 ʨʦʢʽʚ ʨʦʙʦʪʠ ʦʨʽʻʥʪʦʚʥʠʡ ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʪʠʤʝ 

846150 ʛʨʥ, ʮʝ 46,5% ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. 

 

ʈʠʩ. 10. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʚʽʜʫʚʘʥʥʷ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ çGlam Campingè 

 ̄ ʉʪʘʪʪʷ ʚʠʪʨʘʪ ʂʽʣʴʢʽʩʪʴ, ʦʜ. ʎʽʥʘ, ʛʨʥ 

1 ɻʝʦʢʫʧʦʣ 6d ʜʚʦʤʽʩʥʠʡ 2 580 500 
2 ɻʝʦʢʫʧʦʣ 7d 4-ʤʽʩʥʠʡ 1 363 200 
3 ʆʙʣʘʰʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 1 876 550 

ʈʘʟʦʤ 1 820 250 

 

ʆʪʞʝ, ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽʡ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʚʽʜ 40% ʜʦ 80% ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʛʣʝʤʧʽʥʛʦʚʦʛʦ 

ʤʽʩʪʝʯʢʘ ʩʪʘʥʦʚʠʪʴ ʜʦ 5 ʨʦʢʽʚ. ɯʥʚʝʩʪʠʮʽʡʥʠʡ ʧʨʦʝʢʪ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʷʢʱʦ ʩʪʨʦʢ ʦʢʫʧʥʦʩʪʽ 

ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʚʽʜ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʘ ʪʘʢʦʞ 

ʤʝʥʰʠʡ ʚʽʜ ʬʘʢʪʠʯʥʦ ʜʦʩʷʛʥʫʪʦʛʦ ʩʪʨʦʢʫ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ. ɻʣʝʤʧʽʥʛʦʚʝ 

ʤʽʩʪʝʯʢʦ çGlam Campingè, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʩʝʣʽ ʉʣʦʙʦʜʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʻ 

ʝʢʦʥʦʤʽʯʥʠʤ ʚʠʛʽʜʥʠʤ ʧʨʦʝʢʪʦʤ, ʦʩʢʽʣʴʢʠ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʪʘ ʧʨʠʙʫʪʦʢ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʟ ʪʨʝʪʴʦʛʦ ʧʦ ʧôʷʪʠʡ ʨʽʢ ʨʦʙʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 2 

ɹʘʣʘʥʩ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʨʦʢʽʚ ʨʦʙʦʪʠ 

ʈʦʢʠ 
ʉʝʨʝʜʥʴʦʨʽʯʥʘ 
ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ 

ʈʽʯʥʠʡ ʜʦʭʽʜ ʚʽʜ 
ʨʝʘʣʽʟʘʮʽʾ ʪʨʴʦʭ 
ʛʣʝʤʧʽʥʛʽʚ, ʛʨʥ 

ʏʠʩʪʠʡ 
ʧʨʠʙʫʪʦʢ 
(20%), ʛʨʥ 

ʂʘʧʽʪʘʣʦ-
ʚʢʣʘʜʝʥʥʷ 

ɹʘʣʘʥʩ ʥʘ 
ʢʽʥʝʮʴ ʨʦʢʫ, 
ʛʨʥ ʫ ʚʽʜʩʦʪʢʘʭ ʫ ʜʥʷʭ 

1-ʡ 40% 146 ʜʥʽʚ 1 576 800 315 360 1 820 250 - 1 504 890 
2-ʡ 50% 182 ʜʥʽ 2 256 800 451 460 - - 1 053 530 
3-ʡ 60% 219 ʜʥʽʚ 2 715 600 543 120 - - 510 410 

4-ʡ 70% 255 ʜʥʽʚ 3 162 000 632 400 - 121 990 
5-ʡ 80% 292 ʜʥʽ 3 620 000 724 160 - 846 150 

 

ɺʠʩʥʦʚʢʠ. ɿ ʧʦʯʘʪʢʫ 2020 ʨʦʢʫ ʪʫʨʠʩʪʠʯʥʘ ʩʬʝʨʘ ʟʘʟʥʘʣʘ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʫ ʟʚôʷʟʢʫ ʽʟ 

ʧʘʥʜʝʤʽʻʶ COVID-19, ʷʢʘ ʨʦʟʢʨʠʣʘ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʫʨʠʟʤʫ. 

ɿʛʦʜʦʤ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʚʥʝʩʣʦ ʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʟʤʽʱʝʥʥʷ ʚʝʢʪʦʨʫ 

ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ. ɺʥʫʪʨʽʰʥʽʡ ʪʫʨʠʟʤ ʚ ʋʢʨʘʾʥʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʥʫʚ ʥʦʚʽ ʪʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ, 

ʪʘʢʦʞ ʟʤʽʥʠʣʠʩʷ ʪʫʨʠʩʪʠʯʥʽ ʧʦʜʦʨʦʞʽ ʫʢʨʘʾʥʮʽʚ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, 

ʪʫʨʠʩʪʠʯʥʽ ʜʦʭʦʜʠ [12]. 

ɺ ʋʢʨʘʾʥʽ, ʟʤʽʥʠ ʚ ʩʬʝʨʽ ʪʫʨʠʟʤʫ ʚʽʜʙʫʣʠʩʷ ʽ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ:  

- ʤʘʥʜʨʽʚʥʠʢʠ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʯʘʣʠ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʘʚʪʝʥʪʠʯʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ 

ʣʦʢʘʣʴʥʠʡ ʙʨʝʥʜ [13];  

- ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ ʥʘʜʟʚʠʯʘʡʥʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʻʪʴʩʷ ʟʝʣʝʥʠʡ ʘʙʦ ʩʽʣʴʩʴʢʠʡ 
ʪʫʨʠʟʤ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʙʝʟʧʝʯʫʻ ʩʦʮʽʘʣʴʥʫ ʜʠʩʪʘʥʮʽʶ ʪʘ ʫʩʘʤʽʪʥʝʥʥʷ ʪʘ ʩʧʦʢʽʡ; 
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- ʫ 2021 ʨʦʮʽ ʟʙʽʣʴʰʠʣʘʩʴ ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʧʦʜʦʨʦʞʝʡ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʡ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʤʽʥʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʫ 2021 ʪʘ 2022 ʨʦʢʘʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʨʝʛʽʦʥʘʤʠ ʻ ɿʘʭʽʜ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʦʩʪʘʥʥʽ ʧʦʜʽʾ, ʘ ʩʘʤʝ ʚʦʻʥʥʝ ʚʪʦʨʛʥʝʥʥʷ ʟʽ ʩʪʦʨʦʥʠ ʈʦʩʽʾ, ʪʘ 
ʘʢʪʠʚʥʽ ʚʦʻʥʥʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʥʘʡʙʝʟʧʝʯʥʽʰʦʶ ʪʝʨʠʪʦʨʽʻʶ ʻ ɿʘʭʽʜ 

ʋʢʨʘʾʥʘ. ɺʽʜʧʦʚʽʜʥʦ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʪʘ ʩʝʣʦ ʉʣʦʙʦʜʘ, ʷʢʝ ʪʫʪ ʨʦʟʪʘʰʦʚʘʥʝ, ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ. ʊʦʤʫ ʚʨʘʭʦʚʫʶʯʠ 

ʘʢʪʫʘʣʴʥʽ ʪʫʨʠʩʪʠʯʥʽ ʥʘʧʨʷʤʢʠ, ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫ ʩʝʣʘ ʉʣʦʙʦʜʘ ʻ ʩʪʨʘʪʝʛʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʨʽʰʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʧʠʪʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʥʘ ʨʠʥʢʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ [14]. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪ ʛʣʝʤʧʽʥʛʫ, ʷʢʠʡ ʙʝʟʧʝʨʝʯʥʦ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʽʤʽʜʞʫ ʪʫʨʠʩʪʠʯʥʦʛʦ ʩʝʣʘ ʉʣʦʙʦʜʘ ʥʘ ʨʠʥʢʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ. ʗʢ ʽ ʽʥʰʽ ʟʘʭʦʜʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ 

ʜʘʥʠʡ ʧʨʦʝʢʪ ʚʧʣʠʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʚʽʜʫʚʘʥʥʷ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ çGlam Campingè ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʙʘʣʘʥʩ 

ʛʣʝʤʧʽʥʛʦʚʦʛʦ ʤʽʩʪʝʯʢʘ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʨʦʢʽʚ ʨʦʙʦʪʠ. 
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stranstviy-kotorym-vydalsya-1640687852.html  
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3D DESIGN OF ECOTOURISM PRODUCT USING INFORM ATION TECHNOLOGIES  

 
The article investigates the creation of an ecological brand for the village of Sloboda, which is 

located in Kolomyia district, Ivano-Frankivsk region. The creation of a complete and unique image of the 
ñNew Sloboda Villageò will take place in four successive stages: formation of a recreation area, design of 
the glamping town ñGlam Campingò, the Polish-Ukrainian open-air museum complex of the oil industry 
ñGalician Cradle of the Oil Industryò and the restoration of the sanatorium tourism based on reserves of 
the high-quality mineral water and ozokerite. The most important stage is the design of the glamping 
ñGlam Campingò in a remote part of the village with an area of 1.28 hectares. Glamping fits perfectly into 
the concept of ecological tourism, as it is a modified form of camping but with the conditions of a 5-star 
hotel. The promotion means are social networks, namely Instagram, Facebook, Viber, Telegram. For this 
purpose, special advertising layouts have been created, which will be distributed through social networks 
and in travel agencies, at the local level and later on the foreign tourist market. The cost of glamping 
camping is UAH 1,820,250. In case the occupancy is 75%, it will pay off in 2 years, 9 months, and 2 
days, and if the occupancy is 50%, then in 4 years, 1 month, and 28 days. The investment project of the 
glamping camping is economically profitable, the payback period is significantly shorter than the service 
life of the active part of the main production assets, and also shorter than the actually achieved payback 
period of capital investments in this industry. Therefore, investing funds in the village of Sloboda and in 
particular in ñGlam Campingò is beneficial and quickly profitable. 

Keywords: ecotourism, ecological brand, information technologies, brand identity, 3D design, 
infrastructure. 
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ʋ ʩʪʘʪʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʬʽʣʦʩʦʬʩʴʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. ɼʦʚʝʜʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʝʢʦʣʦʛʽʚ ʽ ʬʽʣʦʩʦʬʽʚ ʜʣʷ ʾʾ ʧʦʜʦʣʘʥʥʷ. 
ɺʠʷʚʣʝʥʦ, ʱʦ ʬʽʣʦʩʦʬʩʴʢʦʶ ʧʨʠʯʠʥʦʶ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ ʻ ʤʘʪʝʨʽʘʣʽʩʪʠʯʥʘ ʩʚʽʪʦʛʣʷʜʥʘ ʦʨʽʻʥʪʘʮʽʷ 
ʪʘ ʜʫʭʦʚʥʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʣʶʜʠʥʠ, ʱʦ ʧʦʨʦʜʞʫʻ ʜʝʩʪʨʫʢʪʠʚʥʽ ʷʚʠʱʘ ʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, 
ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʫ ʚʽʜʥʦʩʠʥʘʭ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʣʶʜʩʴʢʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʽʣʴʰ ʪʦʯʥʫ ʥʘʟʚʫ ʜʣʷ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ï çʘʥʪʨʦʧʦʣʦʛʦ-
ʛʣʦʙʘʣʴʥʘ ʢʘʪʘʩʪʨʦʬʘè. ʇʦʜʦʣʘʥʥʷ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʨʘʣʴʥʠʭ 
ʷʢʦʩʪʝʡ ʣʶʜʠʥʠ ʪʘ ʟʤʽʥʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 
ʝʩʭʘʪʦʣʦʛʽʯʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: ʜʫʭʦʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ, 
ʨʦʟʙʫʜʦʚʠ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʛʘʨʤʦʥʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ. ʄʝʪʘʬʽʟʠʯʥʫ 
ʪʝʦʨʽʶ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʢʣʘʩʪʠ ʚ ʦʩʥʦʚʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʩʫʩʧʽʣʴʩʪʚʘ ʡ 
ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʠ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ 
ʢʘʪʘʩʪʨʦʬʠ ʷʢ ʥʘ ʨʽʚʥʽ ʣʶʜʩʴʢʦʛʦ, ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ, ʪʘʢ ʽ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. 
ʄʘʡʙʫʪʥʻ ʣʶʜʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʧʨʠʥʮʠʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʣʶʜʩʴʢʦʾ 
ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 
ʪʝʣʝʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ. ʃʶʜʩʪʚʦ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʤʘʻ ʫʩʚʽʜʦʤʠʪʠ ʩʝʙʝ 
ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʠʤ ʩʫʙôʻʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʢʣʘʩʪʠ ʪʘʙʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
ʡ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʨʽʟʥʦʚʠʜʦʤ ʜʫʭʦʚʥʦʛʦ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʜʝʪʝʨʤʽʥʘʮʽʶ ʤʘʡʙʫʪʥʽʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʷ, ʛʣʦʙʘʣʴʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʜʝʩʪʨʫʢʪʠʚʥʽʩʪʴ, ʤʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ 
ʦʩʦʙʠʩʪʦʩʪʽ, ʝʩʭʘʪʦʣʦʛʽʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ, ʜʝʪʝʨʤʽʥʘʮʽʷ ʤʘʡʙʫʪʥʽʤ, ʪʝʣʝʦʣʦʛʽʷ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ.ʉʚʽʜʦʤʫ ʣʶʜʠʥʫ ʥʝ ʤʦʞʫʪʴ ʥʝ ʪʫʨʙʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ. ʊʨʘʜʠʮʽʡʥʘ ʝʢʦʣʦʛʽʷ ʧʝʨʝʚʘʞʥʦ ʘʥʘʣʽʟʫʻ ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʪʦʞ ʙʦʨʝʪʴʩʷ 

ʥʝ ʟ ʧʨʠʯʠʥʘʤʠ, ʘ ʟ ʥʘʩʣʽʜʢʘʤʠ. ɽʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʜʦʣʘʪʠ çʟʘʭʤʘʨʥʠʤʠè 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʧʨʦʪʝ ʟʘʛʨʦʟʘ ʢʘʪʘʩʪʨʦʬʠ ʥʝ ʟʥʠʢʘʻ, ʘ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʋʪʽʤ, ʩʬʦʨʤʫʚʘʣʦʩʷ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʩʠʩʪʝʤʥʦ ʦʭʦʧʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ: 

ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʝʢʦʣʦʛʽʷ (ʅ. ʈʝʡʤʝʨʩ, ʆ. ɸʜʘʤʝʥʢʦ [1]), ʛʣʠʙʠʥʥʘ ʝʢʦʣʦʛʽʷ (ɸ. ʅʝʡʩ, ɹ. ɼʝʚʽʣʣ, 

ɼʞ. ʉʝʰʥʩ [2]), ʝʢʦʩʠʩʪʝʤʦʣʦʛʽʷ (ʄ. ɻʦʣʫʙʝʮʴ) ʪʘ ʽʥ. ʊʘʢʽ ʧʽʜʭʦʜʠ ʚʘʞʣʠʚʽ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʽ ʜʣʷ 

ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʄ. ɻʦʣʫʙʝʮʴ ʫ ʢʽʥʮʽ 

ʩʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʫʚʘʞʫʻ: çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʧʨʘʚ ʥʘ ʧʣʘʥʝʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʪʦʛʦ, ʘʙʠ 

ʣʶʜʩʴʢʠʡ ʽʥʪʝʣʝʢʪ ʧʦʯʘʚ ʦʩʤʠʩʣʶʚʘʪʠ ʩʘʤ ʩʝʙʝ, ʩʚʽʡ ʛʝʥʝʟʠʩ <é> ʩʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ɿʝʤʣʽè 

[3, ʩ. 296]. ɺʽʜʪʘʢ ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʣʶʜʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʷʢ ʚʦʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ, ʩʬʝʨʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʽʜʥʦʩʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. ʅʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʣʶʜʠʥʠ ʚ ʩʬʝʨʫ ʘʥʘʣʽʟʫ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʡ ʬʽʣʦʩʦʬʠ 

(ʂ.-ʇ. ɸʧʝʣʴ, ʂ. ʄʘʡʻʨ-ɸʙʽʭ, ɸ. ɭʨʤʦʣʝʥʢʦ ʪʘ ʽʥ.) ɻʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʦʨʦʜʠʣʠ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ, ʨʝʣʽʛʽʡʥʠʡ, ʢʫʣʴʪʫʨʥʠʡ ʧʝʩʠʤʽʟʤ, ʬʽʣʦʩʦʬʠ ʩʪʘʣʠ ʛʦʚʦʨʠʪʠ ʧʨʦ ʘʥʪʨʦʧʦʣʦʛʦ-

ʛʣʦʙʘʣʴʥʫ ʢʘʪʘʩʪʨʦʬʫ, ʝʩʭʘʪʦʣʦʛʽʯʥʠʡ ʢʽʥʝʮʴ ʽʩʪʦʨʽʾ. ʊʨʝʙʘ ʚʠʟʥʘʪʠ, ʱʦ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʟʘʩʘʜʘʤʠ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʩʴʦʛʦʜʥʽ ʟʘʡʤʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʝʢʦʣʦʛʠ, ʘ ʡ 

ʬʽʣʦʩʦʬʠ. ʇʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʧʦʪʨʝʙʫʻ ʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʘ ʙ ʮʽʣʽʩʥʦ ʘʥʘʣʽʟʫʚʘʣʘ ʣʶʜʩʴʢʝ 

ʙʫʪʪʷ ʟ ʧʦʟʠʮʽʾ ʢʽʥʮʝʚʦʾ ʤʝʪʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʗʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʝʪʦʜʦʣʦʛʽʾ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʚ 

ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʣʶʜʩʴʢʦʾ ʽʩʪʦʨʽʾ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʝʪʦʜʦʣʦʛʽʷ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 
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ʱʝ ʥʝ ʥʘʙʫʣʘ ʥʘʣʝʞʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ. ʋʪʽʤ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʂ.-ʆ. ɸʧʝʣʷ [4], ɼʞ. ɹʫʢʽʥʛʝʤʘ, 

ɼʞ. ɼʘʡʤʦʥʜʘ, ɹ. ɼʝʚʽʣʣʘ ʪʘ ɼʞ. ʉʝʥhʩʘ [2], ɸ. ɭʨʤʦʣʝʥʢʘ [5], ʂ. ʄʘʻʨ-ɸʙʽʭʘ [6], ʟʚʫʯʠʪʴ 

ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʤʝʪʘʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʘ ʙ ʦʭʦʧʣʶʚʘʣʘ ʣʶʜʩʴʢʽ ʷʢʦʩʪʽ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʥʫ 

ʩʚʽʜʦʤʽʩʪʴ ʽ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʉʧʝʮʽʘʣʽʩʪʠ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʾ ʧʝʨʝʚʘʞʥʦ ʦʭʦʧʣʶʶʪʴ ʣʠʰʝ 

ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʽʟ ʧʨʠʨʦʜʦʶ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʘ ʫʩʚʽʜʦʤʣʝʥʘ ʫʢʨʘʾʥʩʴʢʠʤʠ ʬʽʣʦʩʦʬʘʤʠ ʅ. ɼʝʧʝʥʯʫʢʦʤ ʽ 

ɺ. ʉ. ʂʨʠʩʘʯʝʥʢʦ ʱʝ ʫ 1987 ʨ. ɺʦʥʠ ʜʦʚʦʜʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʝʢʦʣʦʛʽʾ ʪʘ ʪʝʦʨʽʾ ʝʚʦʣʶʮʽʾ. 

ɽʢʦʣʦʛʽʷ ʷʢ ʥʘʫʢʘ ʤʦʞʝ ʧʽʜʥʷʪʠʩʷ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ, ʷʢʱʦ ʧʦʻʜʥʘʻʪʴʩʷ ʟ ʝʚʦʣʶʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ [7, 

ʩ. 220], ʪʦʯʥʽʰʝ, ʷʢʱʦ ʪʝʭʥʽʢʘ ʡ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʫʪʴ çʚʤʦʥʪʦʚʘʥʽè, ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʧʨʦʮʝʩ ʝʚʦʣʶʮʽʾ.  

ʅʦʚʠʡ ʥʘʧʨʷʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʟʘʧʦʯʘʪʢʫʚʘʚ ɸ. ʇʝʯʯʝʾ. ʋ 1968 ʨ., ʚʽʥ 

ʜʽʡʰʦʚ ʚʠʩʥʦʚʢʫ, ʱʦ ʣʶʜʠʥʘ ʤʘʻ ʟʤʽʥʠʪʠ ʩʚʦʾ ʷʢʦʩʪʽ, ʪʦʙʪʦ ʦʩʥʦʚʥʫ ʧʨʠʯʠʥʫ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʚʙʘʯʘʚ ʫ ʣʶʜʩʴʢʽʡ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ. ʁʦʛʦ ʧʽʜʭʽʜ ʧʨʦʜʦʚʞʠʣʠ ʂ.-ʆ. ɸʧʝʣʴ ʪʘ ʂ. ʄʘʻʨ-ɸʙʽʭ, ʢʦʣʠ 

ʩʪʘʣʠ ʛʦʚʦʨʠʪʠ ʧʨʦ ʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ. 

ʇʝʨʝʣʦʤ ʫ ʨʦʟʫʤʽʥʥʽ ʟʤʽʩʪʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʾ ʟʜʽʡʩʥʠʚ ʥʦʨʚʝʟʴʢʠʡ ʝʢʦʬʽʣʦʩʦʬ ɸʨʥʝ 

ʅʝʡʩ ʚ 1972 ʨ. ɺʽʥ ʟʘʧʦʯʘʪʢʫʚʘʚ ʥʘʧʨʷʤ ʛʣʠʙʠʥʥʘ ʝʢʦʣʦʛʽʷ ʽ ʜʦʚʦʜʠʚ, ʱʦ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ 

ʧʨʠʨʦʜʠ ʟʤʽʥʠʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʣʶʜʠʥʘ ʟʤʽʥʠʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʩʝʙʝ. ʋʯʝʥʠʡ ʟʘʟʥʘʯʠʚ, ʱʦ 

ʥʝʜʦʣʽʢʦʤ ʜʦʤʽʥʘʥʪʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʻ ʪʝ, ʱʦ ʣʶʜʠʥʫ ʡ ʣʶʜʩʪʚʦ ʨʦʟʛʣʷʜʘʶʪʴ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ 

ʧʨʠʨʦʜʠ, ʷʢ ʽʩʪʦʪʫ, ʷʢʘ ʩʪʦʾʪʴ ʥʘʜ ʧʨʠʨʦʜʦʶ ʡ ʚʩʽʤ ʩʫʱʠʤ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʞʠʚʝ ʽʟ 

ʚʽʜʯʫʪʪʷʤ, ʱʦ ʚʦʥʘ ʧʘʥʫʻ ʥʘʜ ʧʨʠʨʦʜʦʶ. ʋʯʝʥʠʡ ʟʘʫʚʘʞʫʻ, ʱʦ ʮʝ ʻ ʧʨʦʜʫʢʪʦʤ ʤʘʪʝʨʽʘʣʽʩʪʠʯʥʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ ʽ ʬʦʨʤʫʣʶʻ ʜʚʘ ʥʦʨʤʘʪʠʚʥʠʭ ʧʨʠʥʮʠʧʠ ʛʣʠʙʠʥʥʦʾ ʝʢʦʣʦʛʽʾ. ʇʝʨʰʠʡ. ʉʘʤʦʨʝʘʣʽʟʘʮʽʷ. 

ʃʶʜʠʥʘ ʤʘʻ ʚʠʡʪʠ ʟʘ ʤʝʞʽ ʚʣʘʩʥʦʛʦ ɽʛʦ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʝʙʝ ʥʝ ʣʠʰʝ ʽʟ ʣʶʜʩʪʚʦʤ, ʘ ʩʚʽʪʦʤ 

ʚʟʘʛʘʣʽ. ʃʠʰʝ ʟʘ ʮʠʭ ʫʤʦʚ ʟʤʦʞʝ ʜʦʩʷʛʪʠ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ. ʃʶʜʠʥʘ ʤʫʩʠʪʴ ʨʦʟʫʤʽʪʠ ʩʚʦʻ çʗè ʥʝ 

ʣʠʰʝ ʷʢ ʻʜʥʽʩʪʴ ʟ ʽʥʰʦʶ ʣʶʜʠʥʦʶ, ʩʫʩʧʽʣʴʩʪʚʦʤ, ʘ ʷʢ ʻʜʥʽʩʪʴ ʟ ʧʨʠʨʦʜʦʶ ʚʟʘʛʘʣʽ. ɼʨʫʛʠʡ. 

ɹʽʦʮʝʥʪʨʠʯʥʘ ʨʽʚʥʽʩʪʴ. ɹʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʙʽʦʩʬʝʨʠ ʤʘʻʨʽʚʥʽ ʧʨʘʚʘ ʥʘ ʞʠʪʪʷ [ʇʦʩ. ʟʘ 2, ʩ. 8ï17]. 

ʆʪʞʝ, ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʧʦʪʨʝʙʫʻ ʟʤʽʥʠ ʩʚʽʪʦʛʣʷʜʥʠʭ ʟʘʩʘʜ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ ʪʘ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʦʛʣʷʜʽʚ ʥʘ ʣʶʜʠʥʫ.  

ʇʝʨʝʢʦʥʘʥʽ, ʱʦ ʚʠʪʦʢʠ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʣʶʜʩʴʢʽʡ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ. ɹʝʟ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʚʽʪʦʛʣʷʜʥʠʭ ʟʘʩʘʜ ʙʫʪʪʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʩʴʢʠʭ ʷʢʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʧʦʜʦʣʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʽʻʚʠʤʠ. ɼʝʩʪʨʫʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʡ 

ʤʠʩʣʝʥʥʷ ʣʶʜʠʥʠ ʙʫʜʫʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʜʦʩʢʦʥʘʣʫ ʩʪʨʫʢʪʫʨʫ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʡ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʝʪʦʜʦʣʦʛʽʷ, ʷʢ ʰʣʷʭ ʜʦ ʽʩʪʠʥʠ, ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʨʦʟʫʤʽʥʥʷ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ ʪʘ ʝʩʭʘʪʦʣʦʛʽʶ ʷʢ 

ʚʯʝʥʥʷ ʧʨʦ ʢʽʥʮʝʚʠʡ ʩʤʠʩʣ ʣʶʜʩʴʢʦʛʦ ʡ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ, ʩʤʠʩʣ ʽʩʪʦʨʽʾ ʚʟʘʛʘʣʽ [8, ʩ. 7]. ʐʣʷʭʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʨʦʟʫʤʽʪʠ ʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʙ ʚʨʘʭʦʚʫʚʘʣʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ ʥʘ ʩʫʩʧʽʣʴʥʝ ʞʠʪʪʷ, 

ʩʬʝʨʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʽʜʥʦʩʠʥʠ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ 

ʪʘʢʠʭ ʟʘʚʜʘʥʴ: ʧʦ-ʧʝʨʰʝ, ʜʦʚʝʩʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʩʚʽʪʦʛʣʷʜʥʠʭ ʟʘʩʘʜ ʙʫʪʪʷ, ʧʦ-ʜʨʫʛʝ, 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʽʟʥʘʥʥʷ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ ʪʘ ʧʦʜʦʣʘʥʥʷ ʣʶʜʩʴʢʦʾ 

ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ; ʧʦ-ʪʨʝʪʻ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ; ʧʦ-

ʯʝʪʚʝʨʪʝ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʨʦʟʚôʷʟʘʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʫ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ʉʚʽʪʦʛʣʷʜʥʽ ʟʘʩʘʜʠ ʧʦʜʦʣʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ 

ʉʚʽʪʦʛʣʷʜʥʦʶ ʦʩʥʦʚʦʶ ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʨʽʦʨʠʪʝʪ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʘʜ 

ʜʫʭʦʚʥʠʤ. ɿʙʝʨʽʛʘʪʠ ʫ ʚʽʜʥʦʩʠʥʘʭ ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ ʧʨʽʦʨʠʪʝʪ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ï ʮʝ ʧʦʜʽʙʥʦ ʜʦ 

ʩʘʤʦʛʫʙʩʪʚʘ. ʗʢʱʦ ʝʧʦʭʘ ʤʦʜʝʨʥʫ ʩʬʦʨʤʫʣʶʚʘʣʘ ʽʜʝʘʣ ʜʽʷʣʴʥʦʩʪʽ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʠ, ʪʦ 

ʛʣʦʙʘʣʴʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʚʠʤʘʛʘʻ, ʱʦʙ ʣʶʜʠʥʘ ʚʽʜʥʦʚʠʣʘ ʻʜʥʽʩʪʴ ʟ ʧʨʠʨʦʜʦʶ.  

ɻʣʦʙʘʣʴʥʫ ʢʨʠʟʫ ʂ.-ʆ. ɸʧʝʣʴ ʨʦʟʛʣʷʜʘʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʠʡ ʟʫʤʦʚʣʝʥʠʡ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ ʣʶʜʠʥʠ [4, ʩ. 413ï414]. ʇʦʜʦʣʘʥʥʷ ʢʨʠʟʠ ʬʽʣʦʩʦʬ ʚʙʘʯʘʻ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʝʪʠʯʥʠʭ ʟʘʩʘʜ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ. ʃʶʜʠʥʘ ʤʘʻ ʩʪʚʦʨʠʪʠ ʢʦʥʮʝʧʮʽʶ 

ʩʧʽʚʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʤʘʡʙʫʪʥʽ ʥʘʩʣʽʜʢʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʘʨʛʫʤʝʥʪʦʚʘʥʦʛʦ ʜʠʩʢʫʨʩʫ. 

ʊʘʢ, ʂ.-ʆ. ɸʧʝʣʴ ʧʠʩʘʚ: çʄʠ ʤʘʻʤʦ ʮʽʣʢʦʚʠʪʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʥʘʰʦʛʦ ʤʦʜʝʨʥʦʛʦ ʟʘʭʽʜʥʦʛʦ 

ʧʦʩʪʧʨʦʩʚʽʪʥʠʮʴʢʦʛʦ ʧʦʛʣʷʜʫ ʥʘ ʩʚʽʪè [4, ʩ. 426], ʪʦʙʪʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤʫ. 

ʉʫʪʪʻʚʠʡ ʢʨʦʢ ʥʘ ʰʣʷʭʫ ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʟʜʽʡʩʥʠʚ ʂ. ʄ. ʄʘʻʨ-ɸʙʽʭ. ʌʽʣʦʩʦʬ 

ʩʬʦʨʤʫʣʶʚʘʚ ʦʩʥʦʚʥʽ ʧʦʩʪʫʣʘʪʠ ʛʦʣʣʽʩʪʩʴʢʦʾ ʝʪʠʢʠ: ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʩʣʽʜ ʥʘʢʣʘʩʪʠ 

ʜʝʷʢʽ ʪʘʙʫ [6, ʩ. 126]. ɺʚʘʞʘʻʤʦ, ʱʦ ʚʠʪʦʢʠ ʮʴʦʛʦ ʚʠʩʥʦʚʢʫ ʤʽʩʪʷʪʴʩʷ ʚ ʧʨʘʮʷʭ ɺ. ɺʝʨʥʘʜʩʴʢʦʛʦ, 

ʷʢʠʡ ʱʝ ʚ 30-ʪʽ ʨʦʢʠ ʍʍ ʩʪ. ʜʦʚʽʚ, ʱʦ ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʧʨʠʨʦʜʫ ʩʪʘʚ ʜʦʨʽʚʥʶʚʘʪʠ 
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ʙʽʦʛʝʦʭʽʤʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʽ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥʠ ʚ ʙʽʦʩʬʝʨʽ [9, ʩ. 41]. ʈʦʟʚʠʪʦʢ ʣʶʜʩʪʚʘ ʤʘʶʪʴ 

ʚʠʟʥʘʯʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʨʦʜʠ, ʘ ʥʝ ʩʧʦʞʠʚʘʮʴʢʽ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ: ʟʘʚʪʨʘ ʞʠʪʠ ʢʨʘʱʝ, ʥʽʞ 

ʩʴʦʛʦʜʥʽ. 

ɸ. ɭʨʤʦʣʝʥʢʦ ʨʦʟʛʣʷʜʘʻ ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ ʷʢ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʡ ʚʠʢʣʠʢ ʣʶʜʩʪʚʫ [5, ʩ. 13ï

18]. ʌʽʣʦʩʦʬ ʰʫʢʘʻ ʧʘʨʘʜʠʛʤʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʨʦʟʚôʷʟʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ, ʽ, ʧʨʠʻʜʥʫʶʯʠʩʴ ʜʦ  

ʂ.-ʆ. ɸʧʝʣʷ ʪʘ ʂ. ʄ. ʄʘʡʻʨʘ-ɸʙʽʭʘ, ʚʚʘʞʘʻ, ʱʦ ʝʪʠʢʘ ʤʘʻ ʚʽʜʽʛʨʘʪʠ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ. ʋ ʮʠʭ 

ʚʠʩʥʦʚʢʘʭ ʻ ʩʝʥʩ, ʘʣʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʩʫʪʪʻʚʦʛʦ ʫʪʦʯʥʝʥʥʷ. ɿʤʽʩʪ ʝʪʠʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʚʽʪʦʛʣʷʜʫ, 

ʷʢʠʡ ʧʘʥʫʻ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɼʦʜʘʤʦ, ʱʦ ʧʨʽʦʨʠʪʝʪ ʝʪʠʢʠ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʟʘ ʫʤʦʚ ʧʨʽʦʨʠʪʝʪʫ 

ʜʫʭʦʚʥʦʛʦ ʥʘʜ ʤʘʪʝʨʽʘʣʴʥʠʤ, ʥʘʷʚʥʦʩʪʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʢʨʠʪʠʯʥʦʾ ʤʘʩʠ ʤʦʨʘʣʴʥʠʭ ʣʶʜʝʡ.  

ɸ. ɭʨʤʦʣʝʥʢʦ ʫʩʚʽʜʦʤʣʶʻ ʪʨʫʜʥʦʱʽ, ʱʦ ʧʦʩʪʘʥʫʪʴ ʧʝʨʝʜ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʦʾ ʝʪʠʯʥʦʾ 

ʧʘʨʘʜʠʛʤʠ, ï ʮʝ ʥʝʛʦʪʦʚʥʽʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ ʩʧʨʠʡʤʘʪʠ ʥʦʚʽ ʽʜʝʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʽʥ ʬʦʨʤʫʣʶʻ 

ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʧʝʨʘʪʠʚ: çʏʠʥʠ ʣʠʰʝ ʟʛʽʜʥʦ ʟ ʤʘʢʩʠʤʦʶ, ʚʠʭʦʜʷʯʠ ʟ ʷʢʦʾ ʪʠ ʤʽʛ ʙʠ ʧʝʨʝʜʙʘʯʠʪʠ, ʱʦ 

ʥʘʩʣʽʜʢʠ ʪʘ ʧʦʙʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʷʢʽ ʟʜʦʛʘʜʥʦ ʚʠʥʠʢʘʪʠʤʫʪʴ ʟ ʾʾ ʚʩʝʟʘʛʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʙʫʜʫʪʴ 

Ăʧʨʠʡʥʷʪʥʠʤʠò ʜʣʷ ʚʩʴʦʛʦ ʩʫʱʦʛʦ, ʱʦ ʥʝʤʦʚ ʙʠ (als ob) ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʨʩʽ ʷʢ ʨʽʚʥʦʧʨʘʚʥʠʡ 

ʧʘʨʪʥʝʨè [5, ʩ. 246]. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʤʧʝʨʘʪʠʚ ʬʽʣʦʩʦʬ ʨʦʟʛʣʷʜʘʻ ʷʢ ʥʦʚʫ ʬʦʨʤʫʣʫ ʝʪʠʯʥʦʛʦ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʽʡ ʩʠʪʫʘʮʽʾ. ɿ ʮʠʤ ʤʦʞʥʘ ʧʦʛʦʜʠʪʠʩʷ, ʘʣʝ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʭʪʦ ʟʜʘʪʥʠʡ 

ʟʘʧʦʯʘʪʢʫʚʘʪʠ ʡ ʜʽʷʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʽʤʧʝʨʘʪʠʚʫ, ʘ ʭʪʦ ʡʦʛʦ ʽʛʥʦʨʫʚʘʪʠʤʝ ʡ 

ʯʠʥʠʪʠʤʝ ʦʧʽʨ? ʎʝ ʧʠʪʘʥʥʷ ʟʘʣʠʰʠʣʦʩʷ ʚʽʜʢʨʠʪʠʤ, ʦʩʢʽʣʴʢʠ ɸ. ɭʨʤʦʣʝʥʢʦ ʤʠʩʣʠʪʴ ʫ ʤʝʞʘʭ 

ʧʨʽʦʨʠʪʝʪʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʘʜ ʜʫʭʦʚʥʠʤ. ʋ ʧʽʩʣʷʤʦʚʽ ʜʦ ʩʚʦʻʾ ʧʨʘʮʽ ʚʽʥ ʧʠʰʝ: çʃʶʜʠʥʘ ʟʘʚʞʜʠ, ʫ 

ʙʫʜʴ-ʷʢʽʡ ʪʝʤʧʦʨʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʽʡ ʪʦʯʮʽ ʧʨʘʛʥʫʣʘ ʡ ʧʨʘʛʥʝ ʜʦ ʟʘʜʦʚʦʣʝʥʥʷ ʩʚʦʾʭ ʧʦʪʨʝʙ, ʘ ʮʝ ʘʞ 

ʥʽʷʢ ʥʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʝʟ ʝʢʩʧʘʥʩʽʾ ʚ ʧʨʠʨʦʜʫ, ʙʝʟ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʥʘ ʣʶʜʩʴʢʝ ʜʦʚʢʽʣʣʷ. ʊʦʤʫ 

ʩʫʧʝʨʝʯʥʽʩʪʴ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʠ ʻ ʦʥʪʦʣʦʛʽʯʥʦʶ ʜʘʥʽʩʪʶéè [5, ʩ. 398]. ʅʘ ʮʝ ʤʠ ʟʘʫʚʘʞʠʤʦ, ʱʦ 

ʬʽʣʦʩʦʬ ʚʢʘʟʫʻ ʥʘ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʣʶʜʠʥʦʶ ʽ ʧʨʠʨʦʜʦʶ, ʢʦʪʨʽ ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʽʦʨʠʪʝʪʫ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʘʜ ʜʫʭʦʚʥʠʤ. ɺ ʫʤʦʚʘʭ ʧʨʽʦʨʠʪʝʪʫ ʜʫʭʦʚʥʦʛʦ ʥʘʜ ʤʘʪʝʨʽʘʣʴʥʠʤ ʽ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ 

ʪʘ ʩʚʽʪʫ ʣʶʜʠʥʘ ʟʤʦʞʝ ʷʢ ʤʽʥʽʤʫʤ ʧʦʤôʷʢʰʠʪʠ ʮʽ ʩʫʧʝʨʝʯʥʦʩʪʽ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ɸ. ɭʨʤʦʣʝʥʢʫ, ʤʠ ʚʚʘʞʘʻʤʦ, ʷʢʱʦ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʻ ʢʨʠʟʦʶ ʩʘʤʦʾ ʣʶʜʠʥʠ, ʫ 

ʜʽʡʩʥʦʩʪʽ ï ʮʝ ʘʥʪʨʦʧʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʘ ʾʾ ʧʨʠʯʠʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʚʽʪʦʛʣʷʜʽ ʣʶʜʠʥʠ ʪʘ ʾʾ ʷʢʦʩʪʷʭ. 

ʅʘʙʣʠʟʠʪʠʩʷ ʜʦ ʨʦʟʫʤʽʥʥʷ ʡ ʨʦʟʚôʷʟʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʦʧʦʤʘʛʘʻ ʪʝʣʝʦʣʦʛʽʷ, ʷʢʘ ʩʪʘʚʠʪʴ 

ʧʠʪʘʥʥʷ ʧʨʦ çʢʽʥʮʝʚʽ ʮʽʣʽè, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. (ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʪʝʣʝʦʣʦʛʽʷ ʢʦʨʝʣʶʻ ʟ ʝʩʭʘʪʦʣʦʛʽʻʶ). ʊʝʣʝʦʣʦʛʽʷ ʜʦʚʦʜʠʪʴ ʧʨʽʦʨʠʪʝʪ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʮʽʣʝʡ ʥʘʜ 

ʧʦʚʩʷʢʜʝʥʥʠʤ ʽʩʥʫʚʘʥʥʷʤ, ʦʨʽʻʥʪʫʻ ʣʶʜʠʥʫ ʚʽʜʜʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪ ʤʘʡʙʫʪʥʴʦʤʫ, ʘ ʥʝ ʩʴʦʛʦʜʝʥʥʠʤ 

ʧʦʪʨʝʙʘʤ. ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʩʴʦʛʦʜʝʥʥʝ ʤʘʻ ʝʛʦʮʝʥʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʢʦʥʝʯʥʽʩʪʴ 

ʦʢʨʝʤʦʛʦ ʞʠʪʪʷ, ʣʶʜʠʥʘ ʤʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʤʘʡʙʫʪʥʻ. 

ʇʨʠʤʘʪ ʪʝʣʝʦʣʦʛʽʾ ʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʣʶʜʠʥʘ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ. ʊʘʢʫ ʽʥʚʝʨʩʽʶ ʮʽʣʝʡ ʧʦʩʝʨʝʜʥʽʡ ʣʶʜʠʥʽ ʚʠʟʥʘʪʠ ʚʘʞʢʦ, ʘʣʝ ʚʦʥʘ ʤʫʩʠʪʴ 

ʮʝ ʟʨʦʙʠʪʠ. ʊʝʣʝʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʽʦʨʠʪʝʪʽ ʮʽʥʥʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ʥʘʜ 

ʦʥʪʦʣʦʛʽʯʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ. ʉʫʩʧʽʣʴʥʝ ʙʫʪʪʷ ʤʘʻ ʙʫʪʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʥʘʣʝʞʥʦʤʫ. ʎʝ 

ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʦʥʪʦʣʦʛʽʯʥʽ ʢʘʪʝʛʦʨʽʾ ʚʪʨʘʯʘʪʠʤʫʪʴ ʩʚʽʡ ʧʨʽʦʨʠʪʝʪ, ʘ ʪʝʣʝʦʣʦʛʽʯʥʽ 

ʩʪʘʚʘʪʠʤʫʪʴ ʢʦʥʩʪʠʪʫʪʠʚʥʠʤʠ. ʊʝʣʝʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ ʦʟʥʘʯʘʻ, ʱʦ ʥʠʞʯʽ (ʦʥʪʦʣʦʛʽʯʥʽ) 

ʢʘʪʝʛʦʨʽʾ ʤʘʶʪʴ ʙʫʪʠ ʧʽʜˇʨʫʥʪʷʤ ʚʠʱʠʭ. ʊʝʣʝʦʣʦʛʽʯʥʽ ʢʘʪʝʛʦʨʽʾ ʦʙôʻʜʥʫʶʪʴ ʥʠʞʯʽ, ʧʽʜʥʦʩʷʯʠʩʴ ʥʘʜ 

ʥʠʤʠ ʫ ʷʢʦʩʪʽ ʚʠʱʦʾ ʬʦʨʤʠ. ʊʝʣʝʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ ʥʝ ʟʘʧʝʨʝʯʫʻ ʦʥʪʦʣʦʛʽʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʘʣʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻ ʾʭ ʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤ ʧʨʠʥʮʠʧʘʤ: ʮʽʥʥʽʩʪʴ, ʥʘʣʝʞʥʝ. ʇʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʧʨʠʨʦʜʠ ʟʨʦʙʣʝʥʠʡ ʟʘʣʝʞʥʠʤ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʟʚôʷʟʢʫ, ʭʦʯʘ ʻ ʾʾ ʧʝʨʝʜʫʤʦʚʦʶ. ɿʘ 

ʫʤʦʚ ʪʝʣʝʦʣʦʛʽʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʣʶʜʠʥʘ ʟʤʦʞʝ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʟʘʡʚʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙ, 

ʟʥʠʟʠʚʰʠ ʮʠʤ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʫ ʘʙʦ ʩʪʚʦʨʠʪʴ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʥʝ 

ʰʢʦʜʠʪʠʤʫʪʴ ʧʨʠʨʦʜʽ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʜʦʣʘʥʥʽ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ ʚʽʜʽʛʨʘʻ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʡ ʚʠʭʦʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʥʘʛʦʣʦʰʫʻʤʦ ʥʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ. ʉʘʤʝ ʚʠʭʦʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʩʫʪʪʻʚʠʡ 

ʚʧʣʠʚ ʥʘ ʩʚʽʪʦʛʣʷʜʥʫ ʦʨʽʻʥʪʘʮʽʶ ʣʶʜʠʥʠ, ʧʦʜʦʣʘʪʠ ʧʨʽʦʨʠʪʝʪ ʤʘʪʝʨʽʘʣʴʥʦʛʦ, ʟʤʽʥʠʪʠ ʤʝʭʘʥʽʟʤʠ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, ʩʧʦʩʽʙ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʾʾ ʧʦʪʨʝʙʠ ʪʘ ʷʢʦʩʪʽ. ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ 

ʥʝʬʦʨʤʘʣʴʥʦʤʫ ʝʢʦʣʦʛʽʯʥʦʤʫ ʚʠʭʦʚʘʥʥʶ, ʘ ʩʘʤʝ ʎʝʨʢʚʽ [10, ʩ. 130ï139].  

ɻʘʨʤʦʥʽʡʥʽ ʚʽʜʥʦʩʠʥʠ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ʤʦʞʣʠʚʽ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: ʧʦ-ʧʝʨʰʝ, ʢʦʣʠ ʟʤʽʥʠʪʴʩʷ 

ʩʚʽʪʦʛʣʷʜʥʘ ʦʨʽʻʥʪʘʮʽʷ ʣʶʜʠʥʠ ʽʟ ʧʨʽʦʨʠʪʝʪʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʘ ʧʨʽʦʨʠʪʝʪ ʜʫʭʦʚʥʦʛʦ; ʧʦ-ʜʨʫʛʝ, 

ʦʥʪʦʣʦʛʽʯʥʽ ʟʘʢʦʥʠ ʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʙʫʜʫʪʴ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʪʝʣʝʦʣʦʛʽʯʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ; ʧʦ-

ʪʨʝʪʻ, ʟʤʽʥʷʪʴʩʷ ʜʝʪʝʨʤʽʥʘʥʪʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʧʦ-ʯʝʪʚʝʨʪʝ, ʙʫʜʫʪʴ ʩʬʦʨʤʦʚʘʥʽ ʛʣʦʙʘʣʴʥʽ 

ʝʪʠʯʥʽ ʟʘʩʘʜʠ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ. ʃʶʜʠʥʘ ʥʘʚʯʠʪʴʩʷ ʩʧʨʠʡʤʘʪʠ ʩʚʦʻ ʞʠʪʪʷ ʥʝ ʟ ʧʦʟʠʮʽʾ 
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ʪʝʧʝʨʽʰʥʴʦʛʦ (ʯʫʪʪʻʚʦʛʦ, ʚʠʜʠʤʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʫʪʪʷ), ʘ ʟ ʧʦʟʠʮʽʾ ʤʘʡʙʫʪʥʴʦʛʦ; ʧʦ-ʧôʷʪʝ, 

ʥʘʚʯʠʪʴʩʷ ʟʘʜʦʚʦʣʴʥʷʪʠʩʷ ʝʢʟʠʩʪʝʥʮʽʡʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ [11, c. 98]; ʧʦ-ʰʦʩʪʝ, ʩʫʩʧʽʣʴʩʪʚʦ ʟʤʦʞʝ 

ʥʘʢʣʘʩʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩ ʟʨʦʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

2. ʄʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʨʦʟʫʤʽʥʥʷ ʡ 

ʧʦʜʦʣʘʥʥʷ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ 

ʈʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʣʠʚʦ ʣʠʰʝ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʜʽʻʚʦʾ ʪʝʦʨʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʦʨʽʻʥʪʫʚʘʪʠ ʧʩʠʭʽʯʥʫ ʝʥʝʨʛʽʶ ʣʶʜʠʥʠ ʽʟ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʜʫʭʦʚʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʮʝʧʮʽʡ ʣʶʜʠʥʠ: homosapiens, homofaber (ɻ. ɸʨʝʥʜʪ), homoludens 

(ʁ. ɻʝʟʽʥʛʘ), homoeconomicus (ɸ. ʉʤʽʪ) ʪʦʱʦ. ʂʦʞʥʘ ʽʟ ʥʠʭ ʩʚʦʾʤ ʜʞʝʨʝʣʦʤ ʤʘʻ ʧʦʛʣʷʜʠ 

ɸʨʠʩʪʦʪʝʣʷ, ʫʪʽʤ ʮʽ ʢʦʥʮʝʧʮʽʾ ʘʙʩʦʣʶʪʠʟʫʶʪʴ ʦʢʨʝʤʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʜʘʪʠ 

ʧʝʨʝʢʦʥʣʠʚʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ. ʄʠʩʣʝʥʥʷ, ʷʢʝ ʻ ʩʫʪʪʻʚʦʶ ʦʟʥʘʢʦʶ ʣʶʜʠʥʠ ʟʘ 

ɸʨʠʩʪʦʪʝʣʝʤ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʯʫʪʪʻʚʦʩʪʽ, ʘ ʪʦʤʫ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. 

ʌʽʣʦʩʦʬʽʷ ʚʠʷʚʠʣʘʩʷ ʨʦʟʛʫʙʣʝʥʦʶ ʧʝʨʝʜ ʙʘʛʘʪʦʟʥʘʯʫʱʽʩʪʶ ʣʶʜʩʴʢʦʾ ʧʨʠʨʦʜʠ. 

ɯʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʣʶʜʠʥʠ ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʭʨʠʩʪʠʷʥʩʪʚʦ. ʊʘʢ, ʭʨʠʩʪʠʷʥʩʴʢʠʡ 

ʤʠʩʣʠʪʝʣʴ ʁ. ɿʦʣʦʪʦʫʩʪʠʡ (347ï407) ʯʽʪʢʦ ʚʠʟʥʘʯʠʚ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʤʽʞ ʬʽʣʦʩʦʬʩʴʢʠʤ ʽ 

ʭʨʠʩʪʠʷʥʩʴʢʠʤ ʨʦʟʫʤʽʥʥʷʤ ʣʶʜʠʥʠ: ʬʽʣʦʩʦʬʠ ʚʠʟʥʘʯʘʶʪʴ ʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ ʯʝʨʝʟ ʨʦʟʫʤ, 

ʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʘ ʭʨʠʩʪʠʷʥʩʴʢʝ ï ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʙʨʦʯʝʩʥʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ ʪʚʦʨʠʪʠ ʜʦʙʨʦ, 

ʜʽʷʪʠ ʚ ʽʥʪʝʨʝʩʘʭ ʙʣʠʞʥʴʦʛʦ [12, c. 97, 335]. ʆʪʦʞ ʭʨʠʩʪʠʷʥʩʴʢʝ ʪʣʫʤʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʣʶʜʠʥʠ 

ʧʦʚôʷʟʘʥʝ ʟ ʾʾ ʤʦʨʘʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ. ɯ. ʂʘʥʪ ʧʨʦʜʦʚʞʠʚ ʨʦʟʚʠʚʘʪʠ ʭʨʠʩʪʠʷʥʩʴʢʠʡ ʧʽʜʭʽʜ ʜʦ 

ʣʶʜʠʥʠ. ʋ ʬʽʣʦʩʦʬʘ ʣʶʜʠʥʘ ʧʦʩʪʘʻ ʽʩʪʦʪʦʶ, ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʚʦʤ ʩʚʽʪʘʤ: ʯʫʪʪʻʚʦʤʫ ʽ 

ʥʦʫʤʝʥʘʣʴʥʦʤʫ [13, ʩ. 297], ʧʨʦʪʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻ ʯʫʪʪʻʚʽʩʪʴ ʨʦʟʫʤʫ ʡ ʤʦʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʱʦʙ 

ʟʤʫʩʠʪʠ ʣʶʜʠʥʫ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʧʨʠʨʦʜʥʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʭʨʠʩʪʠʷʥʩʴʢʦʛʦ ʡ ʂʘʥʪʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʣʶʜʠʥʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʫʩʠʣʣʷ ʭʨʠʩʪʠʷʥʩʴʢʠʭ ʤʠʩʣʠʪʝʣʽʚ ʪʘ ɯ. ʂʘʥʪʘ, ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʬʽʣʦʩʦʬʽʾ 

ʫʪʚʝʨʜʠʣʦʩʷ ʨʘʮʽʦʥʘʣʽʩʪʠʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʣʶʜʩʴʢʫ ʩʫʪʥʽʩʪʴ: çʢʦʞʥʘ ʣʶʜʠʥʘ ï ʦʩʦʙʠʩʪʽʩʪʴè, ʙʦ 

ʢʦʞʥʠʡ ʤʘʻ ʩʚʽʜʦʤʽʩʪʴ. (ʌʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʫʷʚʣʝʥʥʷ ʚ ʩʫʩʧʽʣʴʥʽʡ ʩʚʽʜʦʤʦʩʪʽ ʚʽʜʙʫʚʘʣʦʩʷ 

ʧʘʨʘʣʝʣʴʥʦ ʽʟ ʫʪʚʝʨʜʞʝʥʥʷʤ ʧʨʽʦʨʠʪʝʪʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʘʜ ʜʫʭʦʚʥʠʤ). ʎʝʡ ʪʠʧ ʣʶʜʠʥʠ, 

ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʧʨʽʦʨʠʪʝʪ ʤʘʪʝʨʽʘʣʴʥʦʛʦ, ʧʨʦʛʦʣʦʩʠʚ ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ, ʘ ʪʦʤʫ ʻ çʪʚʦʨʮʝʤè 

ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ. ɺʩʫʧʝʨʝʯ ʮʠʤ ʫʷʚʣʝʥʥʷʤ, ʬʘʢʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʝ ʚʩʽ ʣʶʜʠ ʟʜʘʪʥʽ ʯʠʥʠʪʠ 

ʤʦʨʘʣʴʥʦ ʡ ʨʦʟʫʤʥʦ, ʨʝʬʣʝʢʩʫʚʘʪʠ ʱʦʜʦ ʚʣʘʩʥʠʭ ʜʽʡ, ʘ ʪʦʤʫ ʥʝ ʚʘʨʪʦ ʢʦʞʥʫ ʣʶʜʠʥʫ ʚʚʘʞʘʪʠ 

ʦʩʦʙʠʩʪʽʩʪʶ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʦ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʪʨʝʙʘ ʩʪʘʚʠʪʠʩʷ ʷʢ ʜʦ ʦʩʦʙʠʩʪʦʩʪʽ.  

ɼʦʩʣʽʜʞʫʶʯʠ ʧʦʛʣʷʜʠ ʧʨʦʚʽʜʥʠʭ ʬʽʣʦʩʦʬʽʚ ʥʘ ʣʶʜʠʥʫ ʪʘ ʽʜʝʶ ʦʩʦʙʠʩʪʦʩʪʽ ʟʦʢʨʝʤʘ, 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʙʦʨʦʪʴʙʫ ʜʚʦʭ ʪʝʥʜʝʥʮʽʡ. ʇʝʨʰʘ ï ʚʠʟʥʘʻ ʧʨʠʥʮʠʧ ʜʫʭʦʚʥʦʾ ʽʻʨʘʨʭʽʾ: ʂʦʥʬʫʮʽʡ, 

ʇʣʘʪʦʥ, ɸʨʠʩʪʦʪʝʣʴ, ʇʣʦʪʠʥ, ʩʪʦʾʢʠ, ʆʪʮʽ ʭʨʠʩʪʠʷʥʩʴʢʦʾ ʮʝʨʢʚʠ, ʥʽʤʝʮʴʢʽ ʤʽʩʪʠʢʠ ʡ ʨʦʤʘʥʪʠʢʠ, 

ɯ. ʂʘʥʪ, ʁ. ʌʽʭʪʝ, ʌ. ʐʝʣʣʽʥʛ, .̂ ɻʝˇʝʣɹ. ɼʨʫʛʘ ï ʥʘ ʜʦʛʦʜʫ ʧʦʩʝʨʝʜʥʽʡ ʣʶʜʠʥʽ ʩʪʚʝʨʜʞʫʻ, ʱʦ 

ʢʦʞʥʘ ʣʶʜʠʥʘ ʻ ʦʩʦʙʠʩʪʽʩʪʶ [14, ʩ. 324ï325]. ʇʨʦʛʦʣʦʩʠʚʰʠ ʢʦʞʥʫ ʣʶʜʠʥʫ ʦʩʦʙʠʩʪʽʩʪʶ, 

ʬʽʣʦʩʦʬʽʷ ʟʥʠʱʠʣʘ ʽʜʝʘʣ, ʦʨʽʻʥʪʫʚʘʣʘ ʣʶʜʠʥʫ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʽʣʝʩʥʝ ʽʩʥʫʚʘʥʥʷ. ɺʽʜʪʘʢ ʤʽʞ 

ʛʣʦʙʘʣʴʥʦʶ ʢʨʠʟʦʶ ʡ ʨʦʟʫʤʽʥʥʷʤ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ ʻ ʬʽʣʦʩʦʬʩʴʢʠʡ ʟʚôʷʟʦʢ. ʆʪʞʝ, ʮʽʥʥʽʩʥʝ 

ʩʫʜʞʝʥʥʷ çʢʦʞʥʘ ʣʶʜʠʥʘ ï ʦʩʦʙʠʩʪʽʩʪʴè ʥʝ ʤʦʞʝ ʙʫʪʠ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʨʦʟʫʤʽʥʥʷ ʣʶʜʠʥʠ 

ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ. ɺʦʥʦ ʤʘʻ ʩʝʥʩ, ʻ ʨʦʟʫʤʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʫ ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʦʤʫ, 

ʧʨʘʚʦʚʦʤʫ, ʢʦʤʫʥʽʢʘʪʠʚʥʦʤʫ ʽ ʯʘʩʪʢʦʚʦ ʚ ʤʦʨʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʘʭ, ʘʣʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʣʶʜʩʴʢʽʡ 

ʩʫʪʥʦʩʪʽ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʡ ʨʦʟʚʠʚʘʶʯʠ ʬʽʣʦʩʦʬʩʴʢʽ ʢʦʥʮʝʧʮʽʾ ʣʶʜʠʥʠ ʪʘ ʥʘ ʦʩʥʦʚʽ ʽʜʝʡ ʆ. ɻʨʝʯʘʥʦʛʦ 

(1934ï2002) [15], ɺ. ʉʘʙʘʜʫʭʦʶ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ 

ʣʶʜʠʥʘ ʦʜʥʦʯʘʩʥʦ ʞʠʚʝ ʫ ʜʚʦʭ ʩʚʽʪʘʭ ï ʨʝʘʣʴʥʦʤʫ ʡ ʽʜʝʘʣʴʥʦʤʫ, ʧʨʠʨʦʜʥʦʤʫ ʡ ʜʫʭʦʚʥʦʤʫ, ʮʽʣʽʩʥʘ 

ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʻ ʦʭʦʧʣʶʚʘʪʠ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʾʾ ʞʠʪʪʷ. ʎʝ ʤʦʞʣʠʚʦ, ʷʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ 

ʣʶʜʠʥʫ ʚ ʝʢʟʠʩʪʝʥʮʽʡʥʦ-ʝʩʝʥʮʽʡʥʦ-ʜʠʥʘʤʽʯʥʽʡ (ʝʛʘʣʽʪʘʨʥʦ-ʝʣʽʪʘʨʥʦ-ʜʠʥʘʤʽʯʥʽʡ) ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ. ʉʠʥʪʝʟʫʻʤʦ ʥʘʧʨʘʮʴʦʚʘʥʽʟʥʘʥʥʷ ʱʦʜʦ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʴʦʭ ʚʠʤʽʨʽʚ 

ʣʶʜʩɹʢʦʛʦ ʙʫʪʪʷ.  

ʇʝʨʰʠʡ. ʋ ʢʦʥʪʝʢʩʪʽ ʽʩʥʫʚʘʥʥʷ (ʝxistentia) ʤʫʩʠʪʴ ʜʽʷʪʠ ʧʨʠʥʮʠʧ: çʢʦʞʥʘ ʣʶʜʠʥʘ ï 

ʦʩʦʙʠʩʪʽʩʪʴè, ʪʦʙʪʦ ʜʦ ʢʦʞʥʦʛʦ ʪʨʝʙʘ ʩʪʘʚʠʪʠʩʷ ʷʢ ʜʦ ʦʩʦʙʠʩʪʦʩʪʽ ï ʫʩʽ ʣʶʜʠ ʻʜʠʥʦʩʫʱʥʽ ʚ 

ʢʦʥʪʝʢʩʪʽ ʣʶʜʩʴʢʠʭ ʚʽʜʥʦʩʠʥ. ʊʚʝʨʜʞʝʥʥʷ çʢʦʞʥʘ ʣʶʜʠʥʘ ï ʦʩʦʙʠʩʪʽʩʪʴè ʦʟʥʘʯʘʻ, ʱʦ ʣʶʜʠʥʘ ʻ 

ʦʩʦʙʠʩʪʽʩʪʶ ʱʦʜʦ ɯʥʰʠʭ, ʘʣʝ ʥʝ ʚʽʜʥʦʩʥʦ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ. ʑʦʜʦ ʩʫʪʥʦʩʪʽ ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʙʦ 

ʟʘʣʝʞʥʦʶ, ʘʙʦ ʧʦʩʝʨʝʜʥʴʦʶ ʣʶʜʠʥʦʶ. ʂʦʥʮʝʧʪ çʢʦʞʥʘ ʣʶʜʠʥʘ ï ʦʩʦʙʠʩʪʽʩʪʴè ʩʦʮʽʘʣʴʥʦ 

ʦʙʫʤʦʚʣʝʥʠʡ, ʙʦ ʚʩʽ ʻ ʨʽʚʥʦʧʨʘʚʥʠʤʠ ʯʣʝʥʘʤʠ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ɼʦʜʘʪʢʦʚʦ ʮʝʡ ʚʠʤʽʨ ʣʶʜʩʴʢʦʛʦ 

ʙʫʪʪʷ ʤʦʞʥʘ ʥʘʟʠʚʘʪʠ ʷʢ ʜʝʤʦʢʨʘʪʠʯʥʠʡ.  
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ɼʨʫʛʠʡ. ʋ ʢʦʥʪʝʢʩʪʽ ʩʫʪʥʦʩʪʽ (essentia) ʤʘʻ ʜʽʷʪʠ ʟʘʢʦʥ: çʆʩʦʙʠʩʪʽʩʪʴ ï ʧʝʨʚʦʥʘʯʘʣʦ ʙʫʪʪʷè. 

ɺ ʽʻʨʘʨʭʽʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʣʶʜʠʥʫ ʩʣʽʜ ʮʽʥʫʚʘʪʠ ʟʘ ʾʾ ʟʜʽʙʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ ʩʫʙôʻʢʪʦʤ 

ʤʦʨʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʪʘ ʮʽʣʽʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʃʶʜʠʥʘ ʷʢ ʽʩʪʦʪʘ, ʷʢʘ ʥʘʜʽʣʝʥʘ ʨʦʟʫʤʦʤ, ʫ ʩʚʦʾʡ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʧʨʦʭʦʜʠʪʴ ʪʘʢʽ ʩʪʫʧʝʥʽ ʨʦʟʚʠʪʢʫ: ʟʘʣʝʞʥʘ (ʩʧʦʥʫʢʘʻʪʴʩʷ ʩʪʠʤʫʣʦʤ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʧʦʪʨʝʙ), ʧʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ (ʩʧʦʥʫʢʘʻʪʴʩʷ ʚʠʛʦʜʦʶ), ʦʩʦʙʠʩʪʽʩʪʴ (ʢʝʨʫʻʪʴʩʷ ʽʥʪʝʨʝʩʦʤ) ʡ ʛʝʥʽʡ (ʜʽʻ 

ʚʽʜʧʦʚʽʜʥʦ ʽʜʝʘʣʫ). ʂʦʞʝʥ ʩʪʫʧʽʥʴ ï ʮʝ ʥʝʦʙʭʽʜʥʘ ʬʦʨʤʘ ʙʫʪʪʷ, ʩʪʘʜʽʷ ʨʝʘʣʽʟʘʮʽʾ ʚʣʘʩʥʦʾ ʩʫʪʥʦʩʪʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʘ ʩʧʨʦʤʦʞʥʘ ʧʦʜʦʣʘʪʠ ʥʘʷʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʫʩʚʽʜʦʤʠʪʠ ʩʚʽʡ 

ʟʚôʷʟʦʢ ʟ ʧʨʠʨʦʜʦʶ ʡ ʧʝʨʝʡʪʠ ʥʘ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʚʽʜʥʦʩʠʥ ʟ ʧʨʠʨʦʜʦʶ. ʆʪʦʞ ʦʩʦʙʠʩʪʽʩʪʴ ʟʥʽʤʘʻ 

ʥʝʛʘʪʠʚʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ ʟʘʣʝʞʥʦʾ ʡ ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ ʡ ʧʝʨʝʪʚʦʨʶʻ ʩʚʦʾ ʧʦʪʝʥʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʘʢʪʫʘʣʴʥʽ. ʆʩʦʙʠʩʪʽʩʪʴ ʨʦʙʠʪʴ ʩʝʙʝ ʨʽʚʥʦʧʨʘʚʥʠʤ ʩʫʙôʻʢʪʦʤ ʮʽʣʽʩʥʦʛʦ ʩʫʩʧʽʣʴʥʦ-

ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʽʜʝʷʤ ʛʣʠʙʠʥʥʦʾ ʝʢʦʣʦʛʽʾ. ʇʝʨʝʭʽʜ ʜʦ ʽʩʪʠʥʥʦʛʦ ʙʫʪʪʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʞʠʪʪʽ, ʪʘʢ ʽ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʠʨʦʜʦʶ. ʋ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʚʽʪʽ 

ʣʶʜʠʥʘ ʨʫʭʘʻʪʴʩʷ ʚʽʜ ʘʢʪʫʘʣʴʥʦʛʦ ʜʦ ʧʦʪʝʥʮʽʡʥʦʛʦ, ʘ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʠʨʦʜʦʶ ʪʚʦʨʠʪʴ ʩʚʽʪ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʨʽʚʥʦʧʨʘʚʥʦʩʪʽ. ʆʪʞʝ, ʣʠʰʝ ʦʩʦʙʠʩʪʽʩʪʴ ʟʜʘʪʥʘ ʟʘʧʦʯʘʪʢʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʚʽʜʥʦʩʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ʡ ʧʦʜʘʪʠ ʧʨʠʢʣʘʜ ʽʥʰʠʤ.  

ʊʨʝʪʽʡ ʚʠʤʽʨ ï ʜʠʥʘʤʽʯʥʠʡ. ɺʽʥ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʜʦʧʦʚʥʶʚʘʥʦʩʪʽ. ɼʝʤʦʢʨʘʪʠʯʥʘ ʪʘ 

ʽʻʨʘʨʭʽʯʥʘ ʢʦʥʮʝʧʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʧʨʦʪʠʣʝʞʥʠʤʠ, ʘʣʝ, ʚʠʭʦʜʷʯʠ ʟ ʬʽʣʦʩʦʬʽʾ ʅ. ʂʫʟʘʥʩʴʢʦʛʦ, 

ʧʨʦʪʠʣʝʞʥʦʩʪʽ ʤʘʶʪʴ ʦʙôʻʜʥʫʚʘʪʠʩʷ, ʪʦʤʫ ʾʭ ʩʣʽʜ ʩʠʥʪʝʟʫʚʘʪʠ. ɼʝʤʦʢʨʘʪʠʯʥʘ ʪʘ ʽʻʨʘʨʭʽʯʥʘ 

ʢʦʥʮʝʧʮʽʾ ʤʘʶʪʴ ʥʝ ʟʘʧʝʨʝʯʫʚʘʪʠ, ʘ ʜʦʧʦʚʥʶʚʘʪʠ ʦʜʥʘ ʦʜʥʫ, ʦʜʥʘʢ ʧʨʽʦʨʠʪʝʪ ʤʘʻ ʥʘʣʝʞʘʪʠ 

ʽʻʨʘʨʭʽʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʅʘ ʷʢʦʤʫ ʙ ʩʪʫʧʝʥʽ ʜʫʭʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝ ʧʝʨʝʙʫʚʘʣʘ ʣʶʜʠʥʘ, ʚʦʥʘ ʩʘʤʘ 

ʩʝʙʝ ʩʧʨʠʡʤʘʻ ʷʢ ʦʩʦʙʠʩʪʽʩʪʴ. ʉʫʩʧʽʣʴʩʪʚʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʽʯʦʛʦ ʽʥʰʦʛʦ ʷʢ ʚʠʟʥʘʪʠ ʮʽ ʫʷʚʣʝʥʥʷ ʟʘ 

ʦʙôʻʢʪʠʚʥʫ ʨʝʘʣʴʥʽʩʪʴ ʽ ʩʧʨʠʡʤʘʪʠ ʣʶʜʠʥʫ ʷʢ ʦʩʦʙʠʩʪʽʩʪʴ. ʇʨʦʪʝ, ʟ ʧʦʟʠʮʽʾ ʧʨʠʥʮʠʧʫ ʜʫʭʦʚʥʦʾ 

ʽʻʨʘʨʭʽʾ ʣʶʜʠʥʘ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʟʘʣʝʞʥʦʶ ʯʠ ʧʦʩʝʨʝʜʥʴʦʶ. ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʫ ʢʦʞʥʦʛʦ ʻ 

ʦʩʦʙʠʩʪʽʩʥʝ ʥʘʯʘʣʦ, ʘʣʝ ʚʦʥʦ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʙʫʚʘʻ ʚ ʥʝʨʦʟʚʠʥʫʪʦʤʫ ʩʪʘʥʽ. ʊʦʤʫ ʣʶʜʠʥʫ ʩʣʽʜ 

ʩʧʨʠʡʤʘʪʠ ʷʢ çʟʘʣʝʞʥʫ ʦʩʦʙʠʩʪʽʩʪʴè, çʧʦʩʝʨʝʜʥʶ ʦʩʦʙʠʩʪʽʩʪʴè. ɿʘʟʥʘʯʝʥʽ ʧʦʥʷʪʪʷ ʜʦʟʚʦʣʷʶʪʴ ʥʝ 

ʧʦʨʫʰʫʚʘʪʠ ʘʥʽ ʛʫʤʘʥʽʩʪʠʯʥʠʡ ʧʨʠʥʮʠʧ, ʘʥʽ ʧʨʠʥʮʠʧ ʜʫʭʦʚʥʦʾ ʽʻʨʘʨʭʽʾ. ɿʘʣʝʞʥʘ ʪʘ ʧʦʩʝʨʝʜʥʷ 

ʦʩʦʙʠʩʪʽʩʪʴ ʧʦʩʪʘʶʪʴ ʷʢ ʥʝʟʘʚʝʨʰʝʥʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʷʢ 

ʚʥʫʪʨʽʰʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʅʘ ʩʪʫʧʝʥʽ ʦʩʦʙʠʩʪʦʩʪʽ ʣʶʜʠʥʘ ʩʷʛʘʻ ʜʦʚʝʨʰʝʥʦʩʪʽ ʫ 

ʪʨʴʦʭ ʘʩʧʝʢʪʘʭ: ʩʘʤʘ ʜʣʷ ʩʝʙʝ ʟʜʦʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʧʦʪʨʝʙʘʤʠ, ʫʩʚʽʜʦʤʣʶʻ ʩʚʦʶ 

ʻʜʥʽʩʪʴ ʽʟ ʩʦʮʽʫʤʦʤ, ʚʠʟʥʘʻ ʩʚʦʶ ʨʽʚʥʦʧʨʘʚʥʽʩʪʴ ʽʟ ʧʨʠʨʦʜʦʶ. ɼʦʣʘʶʯʠ ʥʝʜʦʣʽʢʠ ʟʘʣʝʞʥʦʾ ʡ 

ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ, ʦʩʦʙʠʩʪʽʩʪʴ ʧʦʩʪʘʻ ʞʠʚʠʤ ʩʠʥʪʝʟʦʤ ʩʚʦʙʦʜʠ ʡ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ, 

ʘ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʻ ʚʪʽʣʝʥʥʷʤ ʻʜʥʦʩʪʽ ʟ ʧʨʠʨʦʜʦʶ. 

ɺ ʽʜʝʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟʥʘʥʥʷ ʧʨʦ ʣʶʜʩʴʢʫ ʩʫʪʥʽʩʪʴ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʣʦʛʽʯʥʝ ʟʘʚʝʨʰʝʥʥʷ. 

ʆʩʦʙʠʩʪʽʩʪʴ ï ʮʝ ʪʘʢʘ ʦʩʪʘʥʥʷ ʨʝʘʣʴʥʽʩʪʴ, ʷʢʫ ʣʶʜʠʥʘ ʩʚʽʜʦʤʦ ʯʠ ʥʝʩʚʽʜʦʤʦ ʧʨʘʛʥʝ ʦʩʷʛʥʫʪʠ ʚ 

ʧʨʦʮʝʩʽ ʧʦʜʦʣʘʥʥʷ ʩʚʦʛʦ ʪʽʣʝʩʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʡ ʧʦʰʫʢʫ ʽʩʪʠʥʠ, ʘ ʪʦʤʫ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʚʦʥʘ ʻ ʧʝʨʰʦʶ 

ʨʝʘʣʴʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʫʪʚʦʨʶʻ ʧʽʜʩʪʘʚʠ ʙʫʪʪʷ. ʆʩʦʙʠʩʪʽʩʪʴ ï ʮʝ ʤʘʢʩʠʤʘʣʴʥʦ ʤʠʩʣʠʤʘ ʣʶʜʩʴʢʘ 

ʩʫʪʥʽʩʪʴ, ʷʢʘ ʚʽʜ ʝʧʦʭʠ ʜʦ ʝʧʦʭʠ ʟʤʽʥʶʻ ʩʚʦʾ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʘʣʝ ʟʘ ʩʫʪʪʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ (ɼʠʚ. [14, ʩ. 297ï323]). 

ʄʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʠ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ. ʇʦ-ʧʝʨʰʝ, 

ʟʘʣʝʞʥʘ ʡ ʧʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ ʥʝ ʟʜʘʪʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʾ ʧʨʠʨʦʜʥʽ ʧʦʪʨʝʙʠ. ʇʦ-ʜʨʫʛʝ, ʧʦʩʝʨʝʜʥʷ 

ʣʶʜʠʥʘ ʥʝ ʤʦʞʝ ʧʦʚôʷʟʘʪʠ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʟ ʣʶʜʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ (ʨʦʟʫʤʽʡ, ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ 

ʷʢʦʩʪʷʤʠ), ʙʦ ʚ ʥʝʾ ʧʽʜʩʚʽʜʦʤʦ ʩʧʨʘʮʴʦʚʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʦʥʘ ʥʝ ʤʦʞʝ 

ʚʠʟʥʘʪʠ ʩʚʦʶ ʚʣʘʩʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʢʨʠʟʫ, ʙʦ ʥʝ ʟʜʘʪʥʘ ʤʠʩʣʠʪʠ ʟ ʧʦʟʠʮʽʾ ʤʘʡʙʫʪʥʴʦʛʦ. ʅʘ 

ʧʨʦʪʠʚʘʛʫ ʧʦʩʝʨʝʜʥʽʡ ʣʶʜʠʥʽ, ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢ ʟʘʫʚʘʞʫʻ ʈ. ɻʦʨʙʘʥʴ, çʤʘʻ ʚʟʷʪʠ ʥʘ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʣʶ ʫʩʴʦʛʦ ʩʪʚʦʨʝʥʦʛʦ ʩʚʽʪʫè [8, ʩ. 239] ʪʘ ʟʘʧʦʯʘʪʢʫʚʘʪʠ ʨʽʚʥʦʧʨʘʚʥʽ 

ʚʽʜʥʦʩʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʨʦʟʜʫʤʽʚ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʙʝʟ ʘʢʪʠʚʥʦʾ, ʞʝʨʪʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ. ʄʘʡʙʫʪʥʻ ʣʶʜʩʴʢʦʾ 

ʩʧʽʣʴʥʦʪʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʧʦʜʦʣʘʥʥʷ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ, ʷʢʘʧʦʚôʷʟʘʥʘ ʟ ʜʽʷʣʴʥʽʩʪʶ 

ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ. ɼʣʷ ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʜʽʘʣʦʛʫ ʟ ʧʨʠʨʦʜʦʶ ʣʶʜʠʥʘ ʤʘʻ ʟʤʽʥʠʪʠ ʩʚʦʾ ʩʧʦʥʫʢʘʥʥʷ 

ʜʦ ʞʠʪʪʷ. ʑʦʜʦ ʟʤʽʩʪʫ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ ʦʜʠʥ ʽʟ ʘʚʪʦʨʽʚ ʮʽʻʾ ʩʪʘʪʪʽ ʧʨʦʚʽʚ ʩʧʝʮʽʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʷʢʦʤʫ ʜʦʚʽʚ, ʱʦ ʦʩʥʦʚʥʠʡ çʟʘʢʦʥè ʞʠʪʪʷ ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ ï ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʙʫʪʪʷ ʥʘ ʥʽʱʦ [16]. ɺʘʨʪʦ ʫʪʦʯʥʠʪʠ ʮʝʡ ʚʠʩʥʦʚʦʢ. ʉʴʦʛʦʜʥʽ ʧʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ ʧʝʨʝʪʚʦʨʶʻ 

ʧʨʠʨʦʜʫ ʥʘ ʥʽʱʦ ʟʘʨʘʜʠ ʢʦʤʬʦʨʪʫ ʡ ʩʧʦʞʠʚʘʥʥʷ.ɸʥʘʣʽʟ ʣʶʜʩʴʢʦʾ ʩʫʪʥʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʘʨʛʫʤʝʥʪʠ ʥʘ ʢʦʨʠʩʪʴ ʤʝʪʘʬʽʟʠʯʥʦʾ ʪʝʦʨʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʤʘʻ 

ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʝʢʦʣʦʛʽʚ ʜʦ ʾʾ ʟʤʽʩʪʫ. 
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ʄʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʱʦʜʦ ʦʩʤʠʩʣʝʥʥʷ 

ʧʨʠʯʠʥ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ ʡ ʤʝʭʘʥʽʟʤʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ. ʄʝʪʦʜʦʣʦʛʽʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʧʨʠʥʮʠʧʽʚ ʽ ʧʦʥʷʪʴ: ʧʨʠʥʮʠʧ ʜʫʭʦʚʥʦʾ 

ʽʻʨʘʨʭʽʾ (ʡʦʛʦ ʚʪʽʣʝʥʥʷʤ ʻ ʟʘʢʦʥ: çʆʩʦʙʠʩʪʽʩʪʴ ï ʧʝʨʚʦʥʘʯʘʣʦ ʙʫʪʪʷè); ʩʪʫʧʝʥʽ ʜʫʭʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʣʶʜʠʥʠ (ʟʘʣʝʞʥʘ ʡ ʧʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ, ʦʩʦʙʠʩʪʽʩʪʴ ʡ ʛʝʥʽʡ); ʩʧʦʥʫʢʘʥʥʷ ʜʦ ʜʽʷʣʴʥʦʩʪʽ (ʩʪʠʤʫʣ, 

ʤʦʪʠʚ, ʽʥʪʝʨʝʩ, ʽʜʝʘʣ); ʨʽʚʥʽʩʪʴ ʫ ʢʦʥʪʝʢʩʪʽ ʚʽʜʥʦʩʠʥ ʟ ʧʨʠʨʦʜʦʶ; ʨʽʚʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ(ʤʠʩʣʝʥʥʷ ʦʜʥʦʚʠʤʽʨʥʝ, ʜʚʦʚʠʤʽʨʥʝ, ʪʨʠʚʠʤʽʨʥʝ, ʙʘʛʘʪʦʚʠʤʽʨʥʝ); ʫʩʪʘʥʦʚʢʘ ʥʘ ɯʥʰʦʛʦ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ ʩʪʚʦʨʠʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ 

ʧʨʠʨʦʜʦʶ. 

3. ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʧʦʜʦʣʘʥʥʷ ʭʘʦʩʫ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ 
ʈʦʟʙʫʜʦʚʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʥʥʽ ʜʚʦʭ ʬʦʨʤ ʙʫʪʪʷ ʣʶʜʠʥʠ ʡ 

ʩʫʩʧʽʣʴʩʪʚʘ: ʟʥʝʦʩʦʙʣʝʥʦʾ ʡ ʦʩʦʙʠʩʪʽʩʥʦʾ. ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʪʨʝʪʴʦʛʦ ʟʘʚʜʘʥʥʷ ʩʢʦʥʮʝʥʪʨʫʻʤʦ ʫʚʘʛʫ 

ʥʘ ʟôʷʩʫʚʘʥʥʽ ʚʧʣʠʚʫ ʷʢʦʩʪʝʡ ʧʘʥʽʚʥʦʛʦ ʪʠʧʫ ʣʶʜʠʥʠ ʥʘ ʩʫʩʧʽʣʴʥʝ ʞʠʪʪʷ, ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʧʨʠʥʮʠʧʫ 

ʝʢʟʠʩʪʝʥʮʽʡʥʦʛʦ ʚʦʣʦʜʽʥʥʷ ʡ ʩʧʦʞʠʚʘʥʥʷ.  

ɿʥʝʦʩʦʙʣʝʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʣʶʜʠʥʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʙʫʣʘ ʩʫʯʘʩʥʠʭ ʬʦʨʤ ʧʽʜ ʯʘʩ 

ʢʘʧʽʪʘʣʽʟʤʫ. ʉʴʦʛʦʜʥʽ ʟʥʝʦʩʦʙʣʝʥʽ ʬʦʨʤʠ ʙʫʪʪʷ ʩʪʘʣʠ ʱʝ ʧʦʰʠʨʝʥʽʰʠʤʠ. ʃʶʜʠʥʘ ʧʝʨʝʡʤʘʻʪʴʩʷ 

ʣʠʰʝ ʧʦʪʨʝʙʘʤʠ ʚʣʘʩʥʦʛʦ ɽʛʦ, ʘ ʪʦʤʫ ʟʜʽʡʩʥʶʻ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʛʣʦʙʘʣʴʥʽ 

ʥʘʩʣʽʜʢʠ. ɿʥʝʦʩʦʙʣʝʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʣʶʜʠʥʠ ʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ 

ʟʘʩʘʜ ʤʦʜʝʨʥʦʛʦ ʡ ʧʦʩʪʤʦʜʝʨʥʦʛʦ ʞʠʪʪʷ (ʫʩʪʘʥʦʚʢʘ ʥʘ ʤʘʪʠ ʡ ʚʦʣʦʜʽʪʠ), ʷʢʽ ʨʝʘʣʽʟʦʚʫʻ ʧʦʩʝʨʝʜʥʷ 

ʦʩʦʙʠʩʪʽʩʪʴ, ʘ ʟ ʽʥʰʦʛʦ, ï ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʩʘʤʦʾ ʣʶʜʠʥʠ. ɿʥʝʦʩʦʙʣʝʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʣʶʜʠʥʠ ï 

ʮʝ ʣʦʛʽʯʥʝ ʟʘʚʝʨʰʝʥʥʷ ʧʘʥʫʚʘʥʥʷ ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ. ʉʫʩʧʽʣʴʥʝ ʞʠʪʪʷ ʝʧʦʭʠ ʤʦʜʝʨʥʫ ʡ 

ʧʦʩʪʤʦʜʝʨʥʫ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʙʫʜʞʝʥʥʷ ʚ ʣʶʜʠʥʽ ʧʦʪʨʝʙ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ʡ, 

ʫʨʝʰʪʽ-ʨʝʰʪ, ʜʦ ʩʪʘʥʫ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ.  

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʬʫʪʫʨʦʣʦʛ ɼʞ. ɹʫʢʽʥʛʝʤ ʟʽʙʨʘʣʘ ʧʨʦʛʥʦʟʠ 50 ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʝʢʩʧʝʨʪʽʚ 

ʉʐɸ. ɸʥʘʣʽʟ ʧʨʦʛʥʦʟʽʚ ʜʦʚʦʜʠʪʴ, ʱʦ ʫ ʥʠʭ ʚʽʜʩʫʪʥʻ ʨʦʟʫʤʽʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʣʶʜʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ, ʙʦ ʚʽʜʩʫʪʥʷ ʤʝʪʦʜʦʣʦʛʽʷ. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʫʯʝʥʠʡ ɼʞ. ɼʘʡʤʦʥʜ, ʜʦʩʣʽʜʞʫʶʯʠ 

ʧʨʠʯʠʥʠ ʟʘʛʠʙʝʣʽ ʧʦʧʝʨʝʜʥʽʭ ʮʠʚʽʣʽʟʘʮʽʡ, ʚʠʩʥʦʚʫʻ, ʱʦ ʚʩʶ ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʧʨʠʯʠʥ ʤʦʞʥʘ 

ʫʟʘʛʘʣʴʥʠʪʠ ʜʦ ʪʘʢʠʭ: ʥʝʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʫ ʪʘ ʨʦʟʚôʷʟʘʪʠ ʾʾ, ʟʘʩʪʘʨʽʣʽ ʮʽʥʥʦʩʪʽ, 

ʽʨʨʘʮʽʦʥʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ. ɺʚʘʞʘʻʤʦ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʧʨʠʯʠʥʠ ʤʘʶʪʴ ʤʽʩʮʝ ʡ ʩʴʦʛʦʜʥʽ.  

ʄʝʪʘʬʽʟʠʯʥʘ ʪʝʦʨʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʩʚʽʪʣʠʣʘ ʧʘʨʘʜʠʛʤʘʣʴʥʫ ʢʨʠʟʫ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ. 

ʇʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ ʟʘʛʘʣʴʤʫʚʘʣʘ ʜʫʭʦʚʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʩʪʚʘ, ʩʢʦʥʮʝʥʪʨʫʚʘʚʰʠ ʡʦʛʦ ʝʥʝʨʛʽʶ ʥʘ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙʘʭ. ɼʣʷ ʦʩʤʠʩʣʝʥʥʷ ʧʨʠʯʠʥ ʟʨʦʩʪʘʥʥʷ ʝʥʪʨʦʧʽʾ ʟʚʝʨʥʽʤʦʩʷ ʜʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʚʠʷʚʣʝʥʠʭ ʅ. ɺ. ʊʠʤʦʬʻʻʚʠʤ-ʈʻʩʦʚʩʴʢʠʤ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ ʚʠʞʠʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʧʽʣʴʥʦʪʠ ʻ ʤʽʥʽʤʽʟʘʮʽʷ ʯʘʩʫ ʾʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʎʽ 

ʚʠʩʥʦʚʢʠ ʢʦʨʝʣʶʶʪʴ ʽʟ ʩʫʯʘʩʥʦʶ ʩʠʪʫʘʮʽʶ. ʃʶʜʩʴʢʘ ʩʧʽʣʴʥʦʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʚʽʣʴʥʦ ʘʜʘʧʪʫʻʪʴʩʷ 

ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. ʇʦʩʝʨʝʜʥʷ 

ʣʶʜʠʥʘ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ ʥʝʟʜʘʪʥʽʩʪʴ ʜʦ ʦʩʤʠʩʣʝʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʥʦʚʢʠ ɼʞ. ɼʘʡʤʦʥʜʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʦʩʤʠʩʣʝʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚʠʷʚʠʣʘʩʷ ʭʠʙʥʦʶ ʥʝ 

ʣʠʰʝ ʜʣʷ ʣʶʜʠʥʠ, ʘʣʝ ʡ ʜʣʷ ʾʾ ʚʽʜʥʦʩʠʥ ʽʟ ʧʨʠʨʦʜʦʶ, ʷʢʘ ʥʝ ʚʠʪʨʠʤʫʻ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʌʽʣʦʩʦʬʠ ʡ ʬʫʪʫʨʦʣʦʛʠ ʚʽʜʯʫʚʘʶʪʴ ʢʨʠʟʫ ʟʥʝʦʩʦʙʣʝʥʦʛʦ ʙʫʪʪʷ ʡ ʰʫʢʘʶʪʴ ʚʠʭʽʜ, 

ʘʣʝ ʾʭʥʽ ʧʨʦʧʦʟʠʮʽʾ ʥʝ ʟʘʯʽʧʘʶʪʴ ʩʚʽʪʦʛʣʷʜʥʠʭ ʟʘʩʘʜ ʙʫʪʪʷ, ʟʦʢʨʝʤʘ ʧʨʽʦʨʠʪʝʪʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ. 

ʋʯʝʥʽ ʧʨʦʧʦʥʫʶʪʴ ʚʠʭʽʜ ʙʝʟ ʟʤʽʥʠ ʣʶʜʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʪʦʙʪʦ ʜʠʚʣʷʪʴʩʷ ʥʘ ʣʶʜʠʥʫ ʷʢ ʥʘ ʽʩʪʦʪʫ ʟʽ 

ʩʪʘʣʠʤʠ ʜʫʭʦʚʥʠʤʠ ʷʢʦʩʪʷʤʠ. 

ʇʘʨʘʜʠʛʤʘ ʟʥʝʦʩʦʙʣʝʥʦʛʦ ʙʫʪʪʷ ʚʠʷʚʠʣʘʩʷ ʚʠʯʝʨʧʘʥʦʶ ʷʢ ʽʟ ʚʥʫʪʨʽʰʥʴʦʛʦ (ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʡ ʜʫʭʦʚʥʦʛʦ) ʙʦʢʫ, ʪʘʢ ʡ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ). 

ɺʚʘʞʘʻʤʦ, ʱʦ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʨʽʦʨʠʪʝʪʫ ʦʩʦʙʠʩʪʦʩʪʝʡ ʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʆʩʦʙʠʩʪʽʩʥʝ ʥʘʯʘʣʦ ʛʘʨʤʦʥʽʟʫʻ ʚʩʽ ʘʩʧʝʢʪʠ ʙʫʪʪʷ ʥʘ ʦʩʥʦʚʽ ʧʨʽʦʨʠʪʝʪʫ ʜʫʭʦʚʥʦʛʦ ʥʘʜ 

ʤʘʪʝʨʽʘʣʴʥʠʤ, ʪʦʜʽ ʷʢ ʟʥʝʦʩʦʙʣʝʥʝ ʚʥʦʩʠʪʴ ʜʠʩʛʘʨʤʦʥʽʶ ʡ ʭʘʦʩ. ʉʪʠʭʽʡʥʦ ʟʤʽʥʘ ʟʥʝʦʩʦʙʣʝʥʦʾ 

ʧʘʨʘʜʠʛʤʠ ʥʘ ʦʩʦʙʠʩʪʽʩʥʫ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ, ʷʢ ʮʝ ʙʫʣʦ ʚ ʧʦʧʝʨʝʜʥʽʡ ʽʩʪʦʨʽʾ. ɿʤʽʥʘ ʧʘʨʘʜʠʛʤʠ ʙʫʪʪʷ ʻ 

ʥʘʡʩʢʣʘʜʥʽʰʦʶ ʨʝʚʦʣʶʮʽʻʶ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʣʶʜʩʪʚʘ. ɼʦʙʨʦʚʽʣʴʥʦ ʧʦʛʦʜʠʪʠʩʷ ʥʘ ʪʘʢʫ ʨʝʚʦʣʶʮʽʶ 

ʣʶʜʠʥʘ ʥʝ ʥʘʚʘʞʫʻʪʴʩʷ, ʙʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘ, ʧʨʦʪʝ ʟʤʫʰʝʥʘ ʙʫʜʝ ʮʝ ʟʨʦʙʠʪʠ ʧʽʜ ʪʠʩʢʦʤ ʟʘʛʨʦʟʠ 

ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ.  

ʆʩʦʙʠʩʪʽʩʪʴ, ʧʦʻʜʥʫʶʯʠ ʫ ʩʦʙʽ ʤʦʨʘʣʴʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʨʦʟʚʠʥʝʥʽʩʪʴ, 

ʟʜʘʪʥʘ ʩʬʦʨʤʫʚʘʪʠ ʩʧʽʣʴʥʽ ʪʝʣʝʦʣʦʛʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʜʣʷ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ʆʩʦʙʠʩʪʽʩʪʴ ʟ ʧʦʟʠʮʽʾ ʪʝʦʨʽʾ ʩʠʩʪʝʤ ʻ ʢʦʥʩʪʠʪʫʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ 
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ʩʫʩʧʽʣʴʩʪʚʘ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʦʪʘʻʤʥʽ ʟʘʢʦʥʠ ʙʫʪʪʷ: ʙʫʜʴ-ʷʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʽʩʥʫʻ ʜʦʪʠ, ʧʦʢʠ ʚ 

ʥʴʦʤʫ ʧʨʽʦʨʠʪʝʪ ʥʘʣʝʞʠʪʴ ʦʩʦʙʠʩʪʦʩʪʷʤ. ʃʶʜʠʥʘ ʡ ʩʫʩʧʽʣʴʩʪʚʦ ʤʘʶʪʴ ʩʢʝʨʦʚʫʚʘʪʠ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ ʜʦ ʩʧʽʣʴʥʦʾ ʤʝʪʠ ï ʟʤʝʥʰʝʥʥʷ ʭʘʦʩʫ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʠʨʦʜʦʶ. ɿʘʟʥʘʯʝʥʘ ʤʝʪʘ 

ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʦʨʛʘʥʽʯʥʦʾ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʦʚʠʭ ʬʦʨʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ʂʦʥʮʝʧʮʽʷ ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʩʪʘʻ ʷʢ ʟʘʢʦʥʦʤʽʨʥʠʡ 

ʧʨʦʮʝʩ ʦʚʦʣʦʜʽʥʥʷ ʣʶʜʠʥʦʶ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ. ʆʩʦʙʠʩʪʽʩʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʫʪʚʦʨʶʻ ʨʝʘʣʴʥʽ ʫʤʦʚʠ 

ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ, ʡ ʫʪʚʝʨʜʞʝʥʥʷ ʝʢʟʠʩʪʝʥʮʽʡʥʠʭ ʥʦʨʤ ʩʧʦʞʠʚʘʥʥʷ. ʌʽʣʦʩʦʬʽʷ, ʨʝʣʽʛʽʷ ʡ 

ʥʘʫʢʘ ʤʘʶʪʴ ʦʙôʻʜʥʘʪʠ ʟʫʩʠʣʣʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʜʦʧʦʤʦʛʪʠ ʣʶʜʠʥʽ 

ʧʦʜʦʣʘʪʠ ʩʪʨʘʭ ʧʝʨʝʜ ʟʤʽʥʦʶ ʩʧʦʩʦʙʫ ʩʚʦʛʦ ʞʠʪʪʷ.  

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʩʦʙʠʩʪʽʩʥʦʾ ʧʘʨʘʜʠʛʤʠ ʙʫʪʪʷ ʻ ʪʝʣʝʦʣʦʛʽʯʥʠʡ ʟʘʢʦʥ. ʋʪʽʤ ʮʝʡ 

ʟʘʢʦʥ ʜʣʷ ʩʚʦʻʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʫʻ ʢʨʠʪʠʯʥʦʾ ʤʘʩʠ ʦʩʦʙʠʩʪʦʩʪʝʡ. ɿʘʢʦʥʠ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ ʤʘʶʪʴ 

ʙʫʪʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʪʝʣʝʦʣʦʛʽʯʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʧʨʠʨʦʜʥʽ ʡ ʩʦʮʽʘʣʴʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʘʶʪʴ 

ʩʪʘʪʠ ʾʭ ʦʨʛʘʥʽʯʥʦʶ ʯʘʩʪʠʥʦʶ. ɺ ʫʤʦʚʘʭ ʪʝʣʝʦʣʦʛʽʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʟʘʡʚʽ ʤʘʪʝʨʽʘʣʴʥʽ ʧʦʪʨʝʙʠ 

ʩʪʘʥʫʪʴ ʥʝʧʦʪʨʽʙʥʠʤʠ ʽ ʮʠʤ ʙʫʜʝ ʟʤʝʥʰʝʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʫ.  

ʆʪʞʝ, ʧʦʜʦʣʘʪʠ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʫ ʢʘʪʘʩʪʨʦʬʫ ʚ ʫʤʦʚʘʭ ʟʥʝʦʩʦʙʣʝʥʦʾ ʬʦʨʤʠ ʙʫʪʪʷ 

ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʦ.ʄʝʪʦʜʦʣʦʛʽʷ ʨʦʟʙʫʜʦʚʠ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʪʘʢʠʭ 

ʧʦʥʷʪʪʷʭ: ʧʨʽʦʨʠʪʝʪ ʜʫʭʦʚʥʦʛʦ ʥʘʜ ʤʘʪʝʨʽʘʣʴʥʠʤ, ʟʥʝʦʩʦʙʣʝʥʘ ʡ ʦʩʦʙʠʩʪʽʩʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ 

ʣʶʜʠʥʠ, ʦʩʦʙʠʩʪʽʩʪʴ ï ʧʝʨʚʦʥʘʯʘʣʦ ʙʫʪʪʷ, ʧʨʽʦʨʠʪʝʪ ʤʦʨʘʣʽ, ʩʫʩʧʽʣʴʥʠʡ ʽʥʪʝʨʝʩ ʷʢ ʟʘʛʘʣʴʥʝ 

ʧʽʜ̌ʨʫʥʪʷ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʩʫʙôʻʢʪʽʚ, ʥʘʣʝʞʥʝ, ʪʝʣʝʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ, ʛʣʦʙʘʣʴʥʘ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ, 

ʝʢʟʠʩʪʝʥʮʽʡʥʝ ʚʦʣʦʜʽʥʥʷ ʡ ʩʧʦʞʠʚʘʥʥʷ. ʉʤʠʩʣ ʣʶʜʩʴʢʦʛʦ ʡ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ ï ʮʝ ʜʦʩʷʛʥʝʥʥʷ 

ʣʶʜʠʥʦʶ ʨʽʚʥʦʩʪʽ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʠʨʦʜʦʶ. ʆʩʦʙʠʩʪʽʩʥʘ ʧʘʨʘʜʠʛʤʘ ʙʫʪʪʷ ʧʦʩʪʘʻ ʬʦʨʤʦʶ ʻʜʥʘʥʥʷ 

ʣʶʜʝʡ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʤʽʥʘ ʬʦʨʤ ʽ ʟʤʽʩʪʫ ʩʫʩʧʽʣʴʥʦʛʦ 

ʙʫʪʪʷ ʩʪʚʦʨʠʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʟʤʽʥʠ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. 

4. ʄʝʪʦʜʦʣʦʛʽʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʫ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʠ  

ʋ ʨʦʟʫʤʽʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ. ʇʝʨʰʠʡ ï 

ʢʦʥʮʝʧʮʽʷ ʃʦʤʙʦʨʛʘ. ɰʾ ʘʚʪʦʨ ʟʘʧʝʨʝʯʫʻ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʡ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʤʽʬʽʚ. ʋʤʦʚʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛ-ʝʢʦʥʦʤʽʩʪ ʚʚʘʞʘʻ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʣʶʜʠʥʠ ʜʦ ʟʤʽʥ ʥʘ 

ʦʩʥʦʚʽ ʥʘʫʢʠ ʡ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʤʠʩʣʶʶʯʠ ʮʝʡ ʧʽʜʭʽʜ, ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚʯʝʥʠʡ ʤʠʩʣʠʪʴ ʫ 

ʤʝʞʘʭ ʪʨʘʜʠʮʽʾ, ʟʘʜʘʥʦʾ ʱʝ ʌ. ɹʝʢʦʥʦʤ: ʣʶʜʠʥʘ ʻ ʛʦʩʧʦʜʘʨʝʤ ʧʨʠʨʦʜʠ, ʚʦʥʘ ʻ ʩʫʙôʻʢʪʦʤ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʧʨʠʨʦʜʘ ï ʦʙôʻʢʪʦʤ, ʘ ʫʤʦʚʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʻ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷ. ɼʨʫʛʠʡ ï 

ʢʦʥʮʝʧʮʽʷ ɺʘʡʮʟʝʢʝʨʘ. ʂʣʶʯ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʘʚʪʦʨ ʫʙʘʯʘʻ ʚ ʢʘʨʜʠʥʘʣʴʥʦʤʫ 

ʧʦʢʨʘʱʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʚʘʞʘʶʯʠ, ʱʦ ʚ ʦʩʥʦʚʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʻ ʣʝʞʘʪʠ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ [ɼʠʚ.: 17, ʩ. 125]. ɸʣʝ ʞ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʥʽʷʢʝ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʥʝ ʜʦʧʦʤʦʞʝ, ʷʢʱʦ ʣʶʜʩʪʚʦ ʥʝ ʚʽʜʤʦʚʠʪʴʩʷ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʥʘʜ ʜʫʭʦʚʥʠʤ ʽ ʥʝ ʟʤʽʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʚʦʾʭ ʧʦʪʨʝʙ. ʊʨʝʪʽʡ ï ʢʦʥʮʝʧʮʽʷ ʃʘʚʣʦʢʘ, ʷʢʘ ʨʦʟʛʣʷʜʘʻ 

ɿʝʤʣʶ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʩʫʧʝʨʦʨʛʘʥʽʟʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ çʢʦʥʪʨʦʣʴʥʠʡ ʤʝʭʘʥʽʟʤè. ʂʦʥʮʝʧʮʽʷ ʩʧʨʠʷʣʘ 

ʬʦʨʤʫʚʘʥʥʶ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʾ ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ ï ʛʝʦʬʽʟʽʦʣʦʛʽʾ. ɿʝʤʣʷ ï ʮʝ ʩʘʤʦʮʽʥʥʽʩʪʴ, ʽ ʚʦʥʘ ʥʝ 

ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʣʶʜʠʥʠ, ʩʢʦʨʽʰʝ, ʥʘʚʧʘʢʠ, ʣʶʜʠʥʘ ʤʫʩʠʪʴ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚʦʥʘ ʻ ʯʘʩʪʠʥʦʶ 

ɿʝʤʣʽ, ʟʘʢʦʥʽʚ ʝʚʦʣʶʮʽʾ, ʘ çʟʜʦʨʦʚôʷè ɿʝʤʣʽ ï ʾʾ ʟʜʦʨʦʚôʷ. ʃʶʜʠʥʘ ʡ ʩʫʩʧʽʣʴʩʪʚʦ ï ʯʘʩʪʠʥʠ ʧʨʠʨʦʜʠ, 

ʪʦʤʫ ʣʶʜʠʥʘ ʤʘʻ ʟʥʘʡʪʠ ʬʦʨʤʠ ʻʜʥʦʩʪʽ ʟ ʧʨʠʨʦʜʦʶ, ʤʘʻ ʩʪʘʪʠ ʪʘʢʠʤ ʩʫʙôʻʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ 

ʥʝʩʝ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʽʜʪʚʦʨʝʥʥʷ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ. ʂʦʥʮʝʧʮʽʷ ʃʘʚʣʦʢʘ ʧʨʠʤʫʰʫʻ 

ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʯʠʥʥʫ ʧʘʨʘʜʠʛʤʫ ʙʫʪʪʷ, ʫ ʷʢʽʡ ʣʶʜʠʥʘ ʥʘʜʽʣʠʣʘ ʩʝʙʝ ʙʦʞʝʩʪʚʝʥʥʦʶ ʩʠʣʦʶ, 

ʜʠʚʠʪʴʩʷ ʥʘ ʩʚʽʪ, ʷʢ ʥʘ ʦʙôʻʢʪ, ʽ ʚʽʨʠʪʴ ʫ ʙʝʟʢʽʥʝʯʥʽʩʪʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʋ ʢʦʥʮʝʧʮʽʾ 

ʃʘʚʣʦʢʘ ʚʯʝʥʠʤ ʚʽʜʚʝʜʝʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʨʦʣʴ. ɺʦʥʠ ʤʘʶʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʚʯʝʥʥʷ ʡ 

ʚʽʜʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʡ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ [ɼʠʚ.: 17, ʩ. 121]. ʅʘ ʞʘʣʴ, ʫʩʽ 

ʪʨʠ ʢʦʥʮʝʧʮʽʾ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʠʩʥʦʚʢʽʚ ɸ. ʇʝʯʯʝʾ ʧʨʦ ʪʝ, ʱʦ ʫʤʦʚʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ ʻ ʟʤʽʥʘ ʣʶʜʩʴʢʠʭ ʷʢʦʩʪʝʡ ï ʣʶʜʩʴʢʘ ʨʝʚʦʣʶʮʽʷ ʡ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʥʘʧʨʷʤʫ ʣʶʜʩʴʢʦʛʦ 

ʨʦʟʚʠʪʢʫ.  

ʋ ʅʦʚʠʡ ʯʘʩ ʣʶʜʠʥʘ ʜʠʚʠʪʴʩʷ ʥʘ ʧʨʠʨʦʜʫ ʡ ʩʚʽʪ ʟ ʧʦʟʠʮʽʾ ʚʠʛʦʜʠ. ʉʚʽʪ ʚʪʨʘʪʠʚ ʚ ʦʯʘʭ 

ʣʶʜʠʥʠ ʩʘʤʦʮʽʥʥʽʩʪʴ. ʉʧʦʞʠʚʘʮʴʢʝ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʧʨʠʨʦʜʠ ʟʫʤʦʚʣʝʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʩʫʙôʻʢʪ-ʦʙôʻʢʪʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ɼʝʢʘʨʪʘ, ʘ ʟ ʽʥʰʦʛʦ, ï ʣʶʜʠʥʘ ʧʝʨʝʥʦʩʠʪʴ ʥʘ ʧʨʠʨʦʜʫ ʩʚʦʻ 

ʥʝʛʘʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʷʢ ʜʦ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʚʣʘʩʥʦʾ ʧʨʠʨʦʜʠ. ʊʘʢʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ɯʥʰʦʛʦ ʪʘ 

ʧʨʠʨʦʜʠ ʣʶʜʠʥʘ ʤʘʻ ʧʦʜʦʣʘʪʠ, ʧʝʨʝʢʣʶʯʠʪʠ ʩʚʦʶ ʚʥʫʪʨʽʰʥʶ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʜʫʭʦʚʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʤʘʪʝʨʽʘʣʴʥʽ ʧʨʝʪʝʥʟʽʾ ʣʶʜʠʥʠ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʚʽʪʦʛʣʷʜʥʽ ʟʘʩʘʜʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ ʟʘʧʦʯʘʪʢʫʚʘʚ ʱʝ 

ʌ. ʐʝʣʣʽʥʛ ʫ ʬʽʣʦʩʦʬʽʾ ʪʦʪʦʞʥʦʩʪʽ. ɺʚʘʞʘʻʤʦ, ʱʦ ʛʦʩʧʦʜʘʨʩʪʚʦ ʤʘʻ ʙʫʪʠ ʘʢʪʫʘʣʴʥʦʶ ʻʜʥʽʩʪʶ 
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ʩʫʙôʻʢʪʘ ʡ ʦʙôʻʢʪʘ. ʊʨʝʙʘ ʧʦʜʦʣʘʪʠ ʟʘʩʪʘʨʽʣʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʠʨʦʜʫ ʷʢ ʤʝʨʪʚʫ ʩʫʙʩʪʘʥʮʽʶ ʡ 

ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʚʠʪʢʦʚʽ. ɿôʷʩʫʚʘʪʠ ʬʽʣʦʩʦʬʩʴʢʽ 

ʟʘʩʘʜʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʡ ʩʚʽʪʫ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʽʩʮʷ ʡ ʨʦʣʽ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ. ʋ ʧʨʦʮʝʩʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʣʶʜʠʥʘ ʦʙôʻʢʪʠʚʫʻ ʩʝʙʝ ʚ ʧʨʦʜʫʢʪʘʭ 

ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʪʘʢ, ʘʣʝ ʬʽʣʦʩʦʬ ʥʝ ʚʨʘʭʫʚʘʚ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʣʶʜʠʥʠ. ʗʢʱʦ ʩʫʙôʻʢʪ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʝʜʦʩʢʦʥʘʣʠʡ, ʪʦ ʧʨʦʜʫʢʪʘʤʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʥ ʨʦʟʙʘʣʘʥʩʦʚʫʚʘʪʠʤʝ ʚʟʘʻʤʦʜʽʶ 

ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʧʨʠʨʦʜʦʶ. ʃʶʜʠʥʘ ʩʪʚʦʨʶʻ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʘ ʩʚʦʾʤ ʦʙʤʝʞʝʥʠʤ ʨʦʟʫʤʽʥʥʷʤ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʬʽʣʦʩʦʬʩʴʢʽ ʟʘʩʘʜʠ ʤʘʡʙʫʪʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʩʪʘʚʠʤʦ ʧʠʪʘʥʥʷ: ʟʘ ʷʢʠʭ ʫʤʦʚ 

ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʧʦʻʜʥʘʥʥʷ ʩʫʙôʻʢʪʘ ʡ ʦʙôʻʢʪʘ ʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʽ? ɺʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʚʽʜʙʫʜʝʪʴʩʷ 

ʪʦʜʽ, ʢʦʣʠ ʣʶʜʩʪʚʦ ʫʩʚʽʜʦʤʠʪʴ ʩʝʙʝ ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʠʤ ʩʫʙôʻʢʪʦʤ. ʉʬʦʨʤʫʣʶʻʤʦ ʦʟʥʘʢʠ ʪʘʢʦʛʦ 

ʩʫʙôʻʢʪʘ: ʧʝʨʰʘ ï ʣʶʜʠʥʘ ʚʠʟʥʘʻ ʩʚʦʶ ʻʜʥʽʩʪʴ ʟʽ ʩʚʽʪʦʤ; ʜʨʫʛʘ ï ʩʪʘʥʝ çʥʘʜʧʨʠʨʦʜʥʦʶè ʣʶʜʠʥʦʶ 

ï ʦʩʦʙʠʩʪʽʩʪʶ ï ʽ ʥʘʚʯʠʪʴʩʷ ʢʝʨʫʚʘʪʠ ʚʣʘʩʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʇʨʠʨʦʜʘ ʷʢ ʦʙôʻʢʪ 

ʚʠʨʦʙʥʠʯʠʭ ʟʫʩʠʣʴ ʣʶʜʠʥʠʤʘʻ ʙʫʪʠ ʤʝʞʝʶʾʾ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʚʦʜʥʦʯʘʩ ʷʢ ʪʝ, ʱʦ ʦʙʤʝʞʫʻ ʾʾ 

ʩʚʦʙʦʜʫ, ʪʦʙʪʦ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ. ʎʝ ʥʘʜʘʻʧʽʜʩʪʘʚʠ ʨʦʟʛʣʷʜʘʪʠ ʛʦʩʧʦʜʘʨʩʪʚʦ ʷʢ ʩʠʥʪʝʟ ʩʚʦʙʦʜʠ ʡ 

ʥʝʦʙʭʽʜʥʦʩʪʽ.  

ɯʜʝʷ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ʟʥʘʡʰʣʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʢʦʥʮʝʧʮʽʾ ʥʦʦʩʬʝʨʠ 

ɺ. ɺʝʨʥʘʜʩʴʢʦʛʦ. ʃʶʜʠʥʘ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʦʟʫʤ, ʤʘʻ ʥʘʚʯʠʪʠʩʷ ʤʠʩʣʠʪʠ ʚ ʧʣʘʥʝʪʘʨʥʦʤʫ 

ʤʘʩʰʪʘʙʽ, ʫʩʚʽʜʦʤʠʪʠ ʩʝʙʝ ʧʣʘʥʝʪʘʨʥʠʤ ʩʫʙôʻʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜ 

ʤʘʡʙʫʪʥʽʤ [9, ʩ. 24]. 

ɺʽʜʥʦʩʠʥʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʡ ʜʫʭʦʚʥʦʛʦ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʥʽʤʝʮʴʢʦʛʦ ʬʽʣʦʩʦʬʘ ɺ. ɻʴʦʩʣʝ. ɺʽʥ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʧʨʠʯʠʥʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʨʠʟʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʢʣʘʜʝʥʽ ʚ ʩʫʪʥʦʩʪʽ ʣʶʜʠʥʠ (ʥʝʩʚʽʜʦʤʽ ʽʤʧʫʣʴʩʠʚʥʽ ʧʦʪʷʛʠ ʜʦ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ), ʘ ʟ ʽʥʰʦʛʦ, ï ʚʦʥʠ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʥʘʩʣʽʜʢʦʤ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʟʘʥʝʧʘʜʫ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʘʮʽʦʥʘʣʽʩʪʠʯʥʦʾ ʬʽʣʦʩʦʬʽʾ [18, ʩ. 183ï184]. ʋ ʮʽʡ ʩʠʪʫʘʮʽʾ ʣʶʜʠʥʘ ʤʘʻ 

ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʾʾ ʧʦʟʽʨʥʘ ʘʚʪʦʥʦʤʽʷ ʪʘ ʚʩʝʤʦʛʫʪʥʽʩʪʴ ï ʮʝ ʩʪʨʘʰʥʘ ʦʤʘʥʘ, ʽ ʣʠʰʝ ʟʘ ʮʠʭ ʫʤʦʚ ʚʦʥʘ 

ʦʪʨʠʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʥʦʚʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ [18, ʩ. 194]. ʃʶʜʠʥʘ ʨʫʡʥʫʻ ʧʨʠʨʦʜʫ, ʦʩʢʽʣʴʢʠ ʻ 

ʧʨʠʨʦʜʥʦʶ ʽʩʪʦʪʦʶ. ʅʘ ʤʦʚʽ ʥʘʫʢʠ ʮʝ ʧʦʷʩʥʶʻ ʜʨʫʛʠʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠʥʘʤʽʢʠ: çʆʨʛʘʥʽʟʤ ʟʜʘʪʝʥ 

ʟʙʝʨʽʛʘʪʠ ʩʝʙʝ ʷʢ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʝʥʪʨʦʧʽʾ ʩʚʦʛʦ 

ʜʦʚʢʽʣʣʷè [18, ʩ. 204]. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʬʽʣʦʩʦʬ ʟʘʫʚʘʞʫʻ, ʱʦ ʦʥʪʦʣʦʛʽʷ ʤʘʻ ʟʚʘʞʘʪʠ ʥʘ ʮʝʡ 

ʥʝʚʙʣʘʛʘʥʥʠʡ ʟʘʢʦʥ, ʧʨʦʪʝ ʥʘʫʢʘ ʤʘʻ ʟʘʧʦʙʽʛʘʪʠ ʮʴʦʤʫ ʧʨʦʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʽʦʨʠʪʝʪʫ 

ʪʝʣʝʦʣʦʛʽʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘʜ ʦʥʪʦʣʦʛʽʯʥʦʶ. 

ʅʘʤʘʛʘʶʯʠʩʴ ʚʠʡʪʠ ʽʟ ʛʣʫʭʦʛʦ ʢʫʪʘ, ɺ. ɻʴʦʩʣʝ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʩʧʦʯʘʪʢʫ ʤʘʻ ʚʽʜʙʫʪʠʩʷ 

ʜʫʭʦʚʥʝ ʦʧʘʥʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʢʨʠʟʦʶ. ɿʤʽʩʪ ʮʽʻʾ ʚʠʤʦʛʠ ʬʽʣʦʩʦʬ ʬʦʨʤʫʣʶʻ ʫ ʪʚʝʨʜʞʝʥʥʽ: 

ʞʠʪʪʷ ʻ ʦʩʥʦʚʦʶ ʜʫʭʫ, ʘ ʜʫʭ ʻ ʡʦʛʦ ʽʩʪʠʥʦʶ [18, ʩ. 208]. ʌʽʣʦʩʦʬ ʥʘʧʦʣʷʛʘʻ ʥʘʪʦʤʫ, ʱʦ ʤʘʻ 

ʚʽʜʙʫʪʠʩʷ ʧʨʠʤʠʨʝʥʥʷ (ʩʠʥʪʝʟ) ʧʨʠʨʦʜʠ ʡ ʜʫʭʫ, ʽ ʚʚʘʞʘʻ ʮʝ ʝʪʠʯʥʠʤ ʦʙʦʚôʷʟʢʦʤ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ 

ʱʦʜʦ ʧʨʠʡʜʝʰʥʽʭ ʧʦʢʦʣʽʥʴ ʽ ʤʝʪʘʬʽʟʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʱʦʜʦ ʙʫʪʪʷ ʚʟʘʛʘʣʽ [18, ʩ. 210].  

ɺ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʧʦʩʪʘʣʘ ʥʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʦʩʤʠʩʣʠʪʠ 

ʧʦʥʷʪʪʷ çʨʦʟʚʠʪʦʢè ʽ çʜʽʷʣʴʥʽʩʪʴè. ʉʫʯʘʩʥʘ ʬʽʣʦʩʦʬʩʴʢʘ ʜʫʤʢʘ ʘʙʩʦʣʶʪʠʟʫʻ ʧʦʥʷʪʪʷ ʜʽʷʣʴʥʦʩʪʽ. ɿ 

ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʢʘʪʝʛʦʨʽʷ çʜʽʷʣʴʥʽʩʪʴè ʧʦʪʨʝʙʫʻ ʜʦʧʦʚʥʝʥʴ ʢʘʪʝʛʦʨʽʻʶ çʥʝ-ʜʽʷʥʥʷè 

(ʢʠʪʘʡʩʴʢʝ çʫ-ʚʝʡè). ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ çʥʝ-ʜʽʷʥʥʷè ʥʝ ʜʦʨʽʚʥʶʻ ʙʝʟʜʽʷʣʴʥʦʩʪʽ. çʅʝ-ʜʽʷʥʥʷè ï ʮʝ 

ʜʽʷʣʴʥʽʩʪʴ ʟ ʧʦʟʠʮʽʾ ʨʽʚʥʦʚʘʛʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʽʚ ʝʚʦʣʶʮʽʾ. ɻʘʜʘʻʤʦ, ʱʦ ʜʣʷ ʬʽʣʦʩʦʬʩʴʢʦʛʦ 

ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʥʷʪʪʷ çʥʝ-ʜʽʷʥʥʷèʜʦʚʦʣʽ ʧʨʦʜʫʢʪʠʚʥʝ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʚʠʡʪʠ ʥʘ 

ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ, ʪʦʤʫ ʤʦʞʝ ʩʪʘʪʠ ʢʦʥʩʪʠʪʫʪʠʚʥʠʤ ʫ ʬʽʣʦʩʦʬʽʾ ʻʜʥʦʩʪʽ 

ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʟʥʘʭʦʜʠʤʦ 

ʚ ʩʫʯʘʩʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʽʣʦʩʦʬʘ ʂ. ɿʘʨʫʙʠʮʴʢʦʛʦ. ʉʚʽʪ ï ʮʝ ʛʘʨʤʦʥʽʷ çʚʩʽʭ ʮʘʨʠʥ ʞʠʪʪʷè, 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʥʝʥʘʩʠʣʴʥʠʮʴʢʦʛʦ ʩʧʽʚʽʩʥʫʚʘʥʥʷ [19, ʩ. 105]. ɿ ʮʽʻʾ ʧʦʟʠʮʽʾ ʬʽʣʦʩʦʬ ʟʘʫʚʘʞʫʻ: 

çʃʶʜʠʥʘ ʧʨʠ ʮʴʦʤʫ ʧʦʩʪʘʻ ʷʢ ʽʩʪʦʪʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʡ ʪʦʤʫ ʚʽʣʴʥʘ, ʪʦʙʪʦ ʷʢ ʽʩʪʦʪʘ, ʷʢʘ ʟʜʘʪʥʘ, 

ʚʪʽʣʶʶʯʠʩʴ ʫ ʢʦʞʥʽʡ ʽʟ ʩʬʝʨ, ʟʘʣʠʰʘʪʠʩʷ ʯʘʩʪʠʥʦʶ ɭʜʠʥʦʛʦ ʎʽʣʦʛʦéè [19, ʩ. 109]. ɸʢʮʝʥʪʫʻʤʦ 

ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʚ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʣʶʜʠʥʘ ʻ ʥʝ ʯʘʩʪʠʥʦʶ, ʘ ʮʽʣʽʩʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʩʚʽʪʫ. ʅʘ ʪʘʢʫ 

ʨʦʣʴ ʟʜʘʪʥʘ ʣʠʰʝ ʦʩʦʙʠʩʪʽʩʪʴ. ʉʘʤʝ ʥʘ ʪʘʢʽ ʚʽʜʥʦʩʠʥʠ ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ ʦʨʽʻʥʪʫʻ ʧʨʠʛʦʞʠʥʩʴʢʘ 

ʢʘʨʪʠʥʘ ʩʚʽʪʫ. ʉʫʯʘʩʥʫ ʤʦʜʝʣʴ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ɯ. ʇʨʠʛʦʞʠʥ ʥʘʟʚʘʚ ʜʽʘʣʦʛʦʤ. 

ɻʣʦʙʘʣʴʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʚʠʤʘʛʘʻ, ʱʦʙ ʣʶʜʠʥʘ ʧʽʜʧʦʨʷʜʢʫʚʘʣʘ ʩʚʦʻ ʞʠʪʪʷ ʤʦʞʣʠʚʦʩʪʷʤ 

ʧʨʠʨʦʜʠ, ʘ ʦʩʥʦʚʦʶ ʪʘʢʦʾ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʻ ʬʽʣʦʩʦʬʽʷ ʪʦʪʦʞʥʦʩʪʽ ʩʫʙôʻʢʪʘ ʡ ʦʙôʻʢʪʘ. ʌʽʣʦʩʦʬʽʷ ʟʘ 

ʩʚʦʻʶ ʩʫʪʪʶ ʻ ʬʦʨʤʦʶ ʜʫʭʦʚʥʦʾ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ ʟʽ ʩʚʽʪʦʤ. ʌʽʣʦʩʦʬʽʷ ʪʦʪʦʞʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʠʪʠ ʢʨʦʢ ʜʦ ʧʦʜʦʣʘʥʥʷ çʚʽʯʥʠʭè ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʩʚʽʪʦʤ.  
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ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʫʤʦʚʦʶ ʧʦʜʦʣʘʥʥʷ ʣʶʜʩʴʢʦʾ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʽ ʫ ʚʽʜʥʦʩʠʥʘʭ ʟ ʧʨʠʨʦʜʦʶ ʻ 

ʟʤʽʥʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʝ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ 

ʟʠʩʢ, ʘ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʡ ʟʤʝʥʰʝʥʥʷ ʝʥʪʨʦʧʽʾ, ʪʦʙʪʦ ʜʝʪʝʨʤʽʥʘʮʽʷ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ 

ʧʦʟʠʮʽʡ ʤʘʡʙʫʪʥʴʦʛʦ, ʘ ʥʝ ʧʦʪʨʝʙ ʧʦʩʝʨʝʜʥʴʦʾ ʣʶʜʠʥʠ.ʅʘʫʢʘ ʤʘʻ ʙʫʪʠ ʟʘʩʦʙʦʤ ʟʤʝʥʰʝʥʥʷ 

ʝʥʪʨʦʧʽʾ ʡ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʪʫ. ʅʘʫʢʦʚʮʽ ʤʘʶʪʴ ʟôʷʩʫʚʘʪʠ ʘʥʪʨʦʧʦʢʦʩʤʽʯʥʽ ʫʤʦʚʠ ʣʶʜʩʴʢʦʛʦ 

ʽʩʥʫʚʘʥʥʷ [14, ʩ. 455ï456]. 

ʅʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠ ʤʝʭʘʥʽʟʤʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘʛʦʣʦʰʫʻ ʡ ʂ. ɿʘʨʫʙʠʮʴʢʠʡ, ʟʘʫʚʘʞʫʶʯʠ, ʱʦ 

ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʤʫʰʫʶʪʴ ʫʚʘʞʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʫʩʧʽʣʴʥʽʡ 

ʩʚʽʜʦʤʦʩʪʽ ʪʘʢʦʛʦ ʷʚʠʱʘ ʷʢ ʜʝʪʝʨʤʽʥʘʮʽʷ ʤʘʡʙʫʪʥʽʤ ʽ ʚʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʥʷʪʪʷ [20, ʩ. 198]. 

ʇʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ ʥʝʟʜʘʪʥʘ ʜʦ ʜʝʪʝʨʤʽʥʘʮʽʾ ʤʘʡʙʫʪʥʽʤ ʯʝʨʝʟ ʩʚʦʾ ʦʙʤʝʞʝʥʽ ʧʦʪʨʝʙʠ, ʧʨʠʤʽʪʠʚʥʽ 

ʩʧʦʥʫʢʘʥʥʷ. ɼʝʪʝʨʤʽʥʘʮʽʷ ʤʘʡʙʫʪʥʽʤ ʤʘʻ ʞʠʪʪʻʩʪʚʝʨʜʥʝ ʥʘʯʘʣʦ, ʪʦʜʽ ʷʢ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʩʴʦʛʦʜʝʥʥʫ 

ʚʠʛʦʜʫ ʩʝʙʝ ʚʠʯʝʨʧʘʣʘ. ɿʘʧʨʦʚʘʜʠʪʠ ʜʝʪʝʨʤʽʥʘʮʽʶ ʤʘʡʙʫʪʥʽʤ ʟʜʘʪʥʘ ʣʠʰʝ ʦʩʦʙʠʩʪʽʩʪʴ. 

ʆʪʞʝ, ʧʦʜʦʣʘʥʥʷ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʚʠʤʘʛʘʻ, ʧʦ-ʧʝʨʰʝ, ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʩʚʽʪʦʛʣʷʜʥʠʭ ʫʷʚʣʝʥʴ ʣʶʜʠʥʠ, ʩʚʽʪ ï ʮʝ ʛʘʨʤʦʥʽʷ ʚʩʽʭ ʮʘʨʠʥ ʙʫʪʪʷ, ʱʦ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʬʽʣʦʩʦʬʽʾ ʪʦʪʦʞʥʦʩʪʽ ʪʨʴʦʭ ʨʽʚʥʦʧʨʘʚʥʠʭ ʩʫʙôʻʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʣʶʜʠʥʠ, ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʧʨʠʨʦʜʠ; ʧʦ-

ʜʨʫʛʝ, ʬʽʣʦʩʦʬʽʷ ʧʘʥʫʚʘʥʥʷ ʣʶʜʠʥʠ ʥʘʜ ʧʨʠʨʦʜʦʶ ʤʘʻ ʙʫʪʠ ʟʤʽʥʝʥʘ ʥʘ ʜʽʘʣʦʛ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ; 

ʧʦ-ʪʨʝʪʻ, ʣʶʜʩʪʚʦ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʤʫʩʠʪʴ ʫʩʚʽʜʦʤʠʪʠ ʩʝʙʝ ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʠʤ ʩʫʙôʻʢʪʦʤ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʘʢʣʘʩʪʠ ʪʘʙʫ ʥʘ ʧʨʦʮʝʩ ʟʨʦʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ 

ʨʽʟʥʦʚʠʜʦʤ ʜʫʭʦʚʥʦʛʦ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʜʝʪʝʨʤʽʥʘʮʽʶ ʤʘʡʙʫʪʥʽʤ; ʧʦ-ʯʝʪʚʝʨʪʝ, ʩʬʦʨʤʫʣʶʚʘʪʠ  

ʗ-ʢʦʥʮʝʧʮʽʶ ʥʘʫʢʦʚʮʷ, ʷʢʘ ʙʫʜʝ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʥʪʨʦʧʽʾ. ɺʟʘʻʤʦʜʽʷ ʣʶʜʠʥʠ ʟ 

ʧʨʠʨʦʜʦʶ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʙʣʘʛʦʛʦʚʽʥʥʷ ʧʝʨʝʜ ʧʨʠʨʦʜʦʶ (ɸ. ʐʚʝʡʮʝʨ) ʪʘ çʥʝ-

ʜʽʷʥʥʷè.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʝʘʣʽʟʘʮʽʾ ʝʩʭʘʪʦʣʦʛʽʯʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ. ʄʘʪʝʨʽʘʣʽʩʪʠʯʥʘ 

ʩʚʽʪʦʛʣʷʜʥʘ ʦʨʽʻʥʪʘʮʽʷ ʟʙʽʣʴʰʫʻ ʚʥʫʪʨʽʰʥʶ ʡ ʟʦʚʥʽʰʥʶ ʝʥʪʨʦʧʽʶ ʽ ʻ ʩʚʽʪʦʛʣʷʜʥʦʶ ʧʨʠʯʠʥʦʶ 

ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʻ ʧʦʩʝʨʝʜʥʷ ʣʶʜʠʥʘ. ʃʶʜʠʥʘ ʞʠʣʘ ʡ ʥʝ ʨʝʬʣʝʢʩʫʚʘʣʘ 

ʥʘʜ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʦʤʫ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʘ ʢʘʪʘʩʪʨʦʬʘ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. ɺʥʫʪʨʽʰʥʽʡ ʭʘʦʩ ʧʦʨʦʜʞʫʻ ʟʦʚʥʽʰʥʽʡ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʤʘʻʤʦ 

ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ. ʇʩʠʭʽʯʥʘ ʝʥʝʨʛʽʷ ʣʶʜʠʥʠ ʤʘʻ ʙʫʪʠ ʧʝʨʝʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʣʘʩʥʝ ʜʫʭʦʚʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʦʙʤʝʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʟʤʝʥʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʫ. ʂʘʨʜʠʥʘʣʴʥʠʡ ʰʣʷʭ ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʨʠʟʠ ï ʮʝ ʚʠʟʥʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʜʫʭʦʚʥʦʛʦ.ɽʢʩʧʣʫʘʪʘʮʽʷ ʧʨʠʨʦʜʠ ʻ ʧʦʢʘʟʥʠʢʦʤ ʥʝʨʦʟʫʤʥʦʩʪʽ 

ʣʶʜʠʥʠ ʡ ʥʘʩʣʽʜʢʦʤ ʤʘʪʝʨʽʘʣʽʩʪʠʯʥʦʾ ʩʚʽʪʦʛʣʷʜʥʦʾ ʦʨʽʻʥʪʘʮʽʾ. ɹʫʜʴ-ʷʢʠʤʠ çʟʘʭʤʘʨʥʠʤʠè 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ ʥʝ ʧʦʜʦʣʘʪʠ. ɽʩʭʘʪʦʣʦʛʽʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚʠʭʦʜʠʪʴ ʽʟ ʢʽʥʮʝʚʦʾ ʤʝʪʠ 

ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ ï ʨʽʚʥʦʧʨʘʚʥʠʭ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ, ʱʦ ʤʦʞʣʠʚʦ ʟʘ ʫʤʦʚ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʦʢʘʟʥʠʢʦʤ ʨʦʟʫʤʫ ʣʶʜʠʥʠ ʻ ʨʽʚʝʥʴ ʾʾ ʚʽʜʥʦʩʠʥ ʟ ʧʨʠʨʦʜʦʶ 

ʽ ʟʜʘʪʥʽʩʪʴ ʜʦʩʷʛʘʪʠ ʻʜʥʦʩʪʽ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʥʘʚʝʜʝʥʽ ʨʦʟʜʫʤʠ, ʚʘʨʪʦ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʩʚʽʪʦʛʣʷʜʥʦ-ʝʪʠʯʥʠʡ 

ʽʤʧʝʨʘʪʠʚ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʢʨʠʟʠ. ʃʶʜʠʥʘ ʤʘʻ ʜʽʷʪʠ ʷʢ ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʘ ʽʩʪʦʪʘ, ʷʢʘ 

ʢʝʨʫʻʪʴʩʷ, ʧʦ-ʧʝʨʰʝ, ʧʨʽʦʨʠʪʝʪʦʤ ʜʫʭʦʚʥʦʛʦ, ʧʦ-ʜʨʫʛʝ, ʢʽʥʮʝʚʠʤʠ ʮʽʣʷʤʠ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ, 

ʧʦʪʨʝʙʦʶ ʜʫʭʦʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʪʫʧʝʥʷ; ʧʦ-ʪʨʝʪʻ, ʧʨʠʥʮʠʧʦʤ 

ʨʽʚʥʦʧʨʘʚʥʦʩʪʽ ʚʩʽʭ ʞʠʚʠʭ ʽʩʪʦʪ; ʧʦ-ʯʝʪʚʝʨʪʝ, ʟʘʢʦʥʦʤ ʪʝʣʝʦʣʦʛʽʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ; ʧʦ-ʧôʷʪʝ, ʤʘʻ 

ʧʝʨʝʜʙʘʯʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɽʩʭʘʪʦʣʦʛʽʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʟʘʜʘʻ ʩʠʩʪʝʤʫ ʧʦʥʷʪʴ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʩʫʩʧʽʣʴʩʪʚʘ ʡ 

ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ ʚ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʜʦʣʘʥʥʷ ʘʥʪʨʦʧʦʣʦʛʦ-ʛʣʦʙʘʣʴʥʦʾ 

ʢʘʪʘʩʪʨʦʬʠ ʪʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʩʢʣʘʜʦʚʽ: ʩʚʽʪʦʛʣʷʜʥʘ ʩʢʣʘʜʦʚʘ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʠ, 

ʨʦʟʙʫʜʦʚʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʦʩʷʛʥʝʥʥʷ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ 

ʧʦʪʨʝʙʫʻ ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ: ʛʫʤʘʥʽʪʘʨʽʾʚ (ʬʽʣʦʩʦʬʽʚ, ʧʩʠʭʦʣʦʛʽʚ, ʩʦʮʽʦʣʦʛʽʚ), 

ʩʚʷʱʝʥʥʠʢʽʚ, ʫʯʝʥʠʭ-ʧʨʠʨʦʜʦʟʥʘʚʮʽʚ, ʽʥʞʝʥʝʨʽʚ, ʝʢʦʥʦʤʽʩʪʽʚ, ʛʦʩʧʦʜʘʨʥʠʢʽʚ ʽ ʚʣʘʩʥʝ ʝʢʦʣʦʛʽʚ. 

ɻʘʜʘʻʤʦ, ʱʦ ʩʢʦʦʨʜʠʥʫʚʘʪʠ ʪʘʢʽ ʟʫʩʠʣʣʷ ʟʜʘʪʥʠʡ ʣʠʰʝ ʤʝʪʦʜʦʣʦʛ ʫ ʻʜʥʦʩʪʽ ʟ ʝʢʦʣʦʛʦʤ. ɺ ʫʤʦʚʘʭ 

ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʝʢʦʣʦʛ ʤʘʻ ʙʫʪʠ ʤʝʪʘʬʽʟʠʯʥʠʤ ʧʝʨʩʦʥʘʞʝʤ. 
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PHILOSOPHICAL AND  METHODOLOGICAL BASES  OF OVERCOMING  

THE GLOBAL ENVIRONME NTAL CRISIS OR THE F OUNDATIONS  

OF ESCHATOLOGICAL ME THODOLOGY  
 
Philosophical and methodological principles of solving the global environmental crisis are 

considered in the article. The need to unite the efforts of ecologists and philosophers to overcome it was 
proved. The philosophical causes of the global crisis were found to be the materialistic world outlook 
orientation and the spiritual imperfection of man which creates destructive phenomena in the life of man, 
society and in the relationship between man and nature. Taking into account the destructive nature of 
human activity, a more accurate name for the global ecological crisis was proposed ï the 
ñanthropological-global catastropheò. Overcoming the catastrophic trends requires improving the moral 
qualities of a person and changing the determination of their life activities. The authors have formulated 
the main provisions of the eschatological methodology, which consists of three components: the spiritual 
improvement of a person, the development of a personal society and the harmonization of relations 
between man and nature. The authors proposed using the metaphysical theory of a personality as the basis 
of human activity, society and human relations with nature. This made it possible to explain the causes of 
the anthropological-global catastrophe both at the level of human and social existence as well as human 
relations with nature. The future of the human community is possible only in case of the fundamental 



ISSN 2415ï3184 ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

142 

reduction of human destructiveness. It has been proved that teleological determination plays an important 
role in overcoming catastrophic trends. In the conditions of globalization, the humanity must realize 
themselves as a transcendental subject of the activity, impose a taboo on the growth of material 
production and consider it a kind of a spiritual one and introduce determination of the future. 

Key words: ecology, global ecological crisis, destructiveness, metaphysical theory of personality, 
eschatological methodology, determination of the future, teleology. 
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ɿ ʛʣʠʙʦʢʠʤ ʩʫʤʦʤ ʪʘ ʩʢʦʨʙʦʪʦʶ ʚ ʩʝʨʮʽ 

ʧʦʚʽʜʦʤʣʷʻʤʦ, ʱʦ 9 ʢʚʽʪʥʷ 2023 ʨʦʢʫ 

ʚʽʜʽʡʰʦʚ ʫ ʚʽʯʥʽʩʪʴ ʥʘʰ ʢʦʣʝʛʘ ʪʘ ʪʦʚʘʨʠʰ, 

ʥʘʰ ʚʯʠʪʝʣʴ ʪʘ ʟʘʩʥʦʚʥʠʢ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ ʥʘ ʇʨʠʢʘʨʧʘʪʪʽ 

ɸʜʘʤʝʥʢʦ ʆʣʝʛ ʄʘʢʩʠʤʦʚʠʯ. 
 

ʋ ʟʛʘʜʢʫ ʧʨʦ ʥʴʦʛʦ ʪʫʪ ʧʫʙʣʽʢʫʻʤʦ ʡʦʛʦ ʝʩʩʝ: 

 

 

 

 

ʉʃʆɺʆ ʇʈʆ ʋʏʀʊɽʃʗ 

ʥʘʨʠʩ ʧʨʦ ʪʚʦʨʯʽʩʪʴ ʟʘʩʥʦʚʥʠʢʘ  ̔ʢʝʨʽʚʥʠʢʘ ʅʘʫʢʦʚʦʾ ʐʢʦʣʠ:  

çʈʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʠè 

ʧʨʦʬʝʩʦʨʘ ʆʣʝʛʘ ɸʜʘʤʝʥʢʘ 

 
ʆʣʝʛ ʄʘʢʩʠʤʦʚʠʯ ï ʟʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ, ʃʘʫʨʝʘʪ ɼʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ 

ʉʈʉʈ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ɸʢʘʜʝʤʽʾ ʥʘʫʢ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʥʘʬʪʦʛʘʟʦʚʦʾ ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ 

ʄʽʞʥʘʨʦʜʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʜʦʩʣʽʜʞʝʥʴ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʞʝʥʝʨʽʾ, ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪ ʇʽʜʢʦʤʽʩʽʾ ʟ ʛʝʦʘʨʭʝʦʣʦʛʽʾ 

ʧʘʣʝʦʣʽʪʫ ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʟ ʚʠʚʯʝʥʥʷ 

ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ (INQUA), ʯʣʝʥ ʧʨʝʟʠʜʽʾ 

ɻʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʋʢʨʘʾʥʠ, ʯʣʝʥ ʧʨʝʟʠʜʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʅʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ (ʅʊʐ), ʯʣʝʥ ʧʨʝʟʠʜʽʾ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʪʦʚʘʨʠʩʪʚ, ʥʘʛʦʨʦʜʞʝʥʠʡ ʦʨʜʝʥʦʤ çɿʘ ʟʘʩʣʫʛʠè ɯɯɯ 

ʩʪʫʧʝʥʷ, ʟʦʣʦʪʦʶ ʤʝʜʘʣʣʶ ʽʤ. ʄ.ʇ. ʇʨʞʝʚʘʣʴʩʴʢʦʛʦ, 

ʙʨʦʥʟʦʚʦʶ ʽ ʩʨʽʙʥʦʶ ʤʝʜʘʣʷʤʠ ɯɯɯ ʽ ɯɯ ʩʪʫʧʝʥʷ ʟʘ 

ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ, 

ʤʝʜʘʣʷʤʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʆɼɸ çʂʨʘʱʠʡ 

ʥʘʫʢʦʚʝʮʴ ʨʦʢʫè ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʤʽʩʴʢʚʠʢʦʥʢʦʤʫ çɿʘ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫè, ʚʠʟʥʘʥʠʡ 

ɸʤʝʨʠʢʘʥʩʴʢʠʤ ʙʽʦʛʨʘʬʽʯʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʣʶʜʠʥʦʶ 

2010 ʨʦʢʫ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ ʋʢʨʘʾʥʠ, ʂʝʤʙʨʠʜʞʩʴʢʠʤ 

ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʟʘʥʝʩʝʥʠʡ ʜʦ ʂʥʠʛʠ ʚʠʜʘʪʥʠʭ 

ʤʠʩʣʠʪʝʣʽʚ ʍʍɯ ʩʪ.  

ʆ. ʄ. ɸʜʘʤʝʥʢʦ ï ʘʚʪʦʨ ʧʦʥʘʜ 800 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ 36 ʤʦʥʦʛʨʘʬʽʡ, 16 

ʧʽʜʨʫʯʥʠʢʽʚ, ʩʣʦʚʥʠʢʽʚ, ʘʪʣʘʩʽʚ, ʙʨʦʰʫʨ ʪʘ ʽʥ. ʇʽʜ 

ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʭʠʱʝʥʦ 7 ʜʦʢʪʦʨʩʴʢʠʭ ʪʘ 18 

ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ ʫ ʛʘʣʫʟʽ ʪʝʭʥʽʯʥʠʭ, ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, 

ʚʠʢʦʥʘʥʦ ʙʽʣʴʰʝ 10 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʦʨʛʘʥʽʟʦʚʘʥʦ ɼʥʽʩʪʨʦʚʩʴʢʠʡ 

ʧʨʦʪʠʧʘʚʦʜʢʦʚʠʡ ʧʦʣʽʛʦʥ ʪʘ ʉʪʘʨʫʥʩʴʢʠʡ ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʧʦʣʽʛʦʥ ï ʤʘʡʙʫʪʥʽʡ ʤʽʞʥʘʨʦʜʥʠʡ 

ʝʢʦʣʦʛʦ-ʪʫʨʠʩʪʠʯʥʠʡ ʮʝʥʪʨ çʇʘʨʢ ʃʴʦʜʦʚʠʢʦʚʦʛʦ ʧʝʨʽʦʜʫè 
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ʈʆɼʀʅʅɯ ɼɾɽʈɽʃɸ 

ɸ ʧʦʯʘʣʦʩʴ ʡʦʛʦ ʞʠʪʪʷ ʦ 3 ʛʦʜʠʥʽ ʨʘʥʢʫ 17 (ʟʘʧʠʩʘʣʠ 23) ʣʠʩʪʦʧʘʜʘ 1935 ʨ. ʅʘʨʦʜʠʚʩʷ ʆʣʝʛ 

ʄʘʢʩʠʤʦʚʠʯ ʫ ʤʘʣʴʦʚʥʠʯʦʤʫ ʩʝʣʽ ɺʦʣʦʚʠʮʷ ʥʘ ʙʝʨʝʟʽ ʨ. ɼʝʩʥʠ. ɼʠʪʠʥʩʪʚʦ ʽ ʰʢʽʣʴʥʽ ʨʦʢʠ ʆʣʝʛʘ 

ʧʨʦʡʰʣʠ ʫ ʩ. ʗʜʫʪʘʭ ɹʦʨʟʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʑʝ ʟʤʘʣʝʯʢʫ ʆʣʝʛʘ ʧʨʠʚʘʙʣʶʚʘʣʘ ɻʦʨʜʦʥʦʚʘ ʛʦʨʘ ï ʥʝʚʠʩʦʢʠʡ (ʫʩʴʦʛʦ 8 ʤ) ʧʽʱʘʥʠʡ ʛʦʨʙ ï 

ʜʶʥʘ ʥʘ ʙʝʨʝʟʽ ʨ. ʊʨʫʙʠʥ ï ʩʪʘʨʦʨʽʯʯʷ ɼʝʩʥʠ, ʤʘʙʫʪʴ ʪʦʤʫ, ʱʦ ʮʷ ʛʦʨʘ ʤʘʣʘ ʷʢʫʩʴ ʪʘʻʤʥʠʯʫ 

ʢʦʩʤʽʯʥʫ ʩʠʣʫ, ʱʦ ʤʘʥʠʣʘ ʆʣʝʛʘ ʜʦ ʜʘʣʝʢʠʭ ʤʘʥʜʨʽʚ. 

ʊʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʘʣʝʥʴʢʦʛʦ ʆʣʝʛʘ ʟ ʜʽʜʫʩʝʤ, ʇʝʪʨʦʤ ɻʨʠʛʦʨʦʚʠʯʝʤ ʄʘʣʠʤ, ʷʢʠʡ ʦʜʥʦʛʦ ʨʘʟʫ, 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 4 ʢʣʘʩʫ, ʧʦʩʘʜʠʚ ʦʥʫʢʘ ʙʽʣʷ ʞʦʣʦʙʘ ʽ ʩʢʘʟʘʚ: çʊʠ ʚʞʝ ʜʦʙʨʝ ʚʤʽʻʰ ʨʘʭʫʚʘʪʠ. 

ʉʽʜʘʡ ʽ ʨʘʭʫʡ ʪʶʢʠ, ʱʦʙ ʥʝ ʚʢʨʘʣʠ ʩʽʥʘè ʪʘ ʜʽʜʫʩʝʤ ʄʘʢʩʠʤʦʤ ʂʦʨʥʽʡʦʚʠʯʝʤ ɸʜʘʤʝʥʢʦʤ, ʢʦʪʨʠʡ 

ʯʠʪʘʚ ʤʘʣʝʥʴʢʦʤʫ ʩʪʘʨʦʜʘʚʥʽ ʢʥʠʞʢʠ ʥʘ ʙʽʙʣʽʡʥʽ ʪʝʤʠ ʽ ʨʦʟʧʦʚʽʜʘʚ çʩʪʨʘʰʥʽè ʽʩʪʦʨʽʾ ï ʚʠʟʥʘʯʠʚ 

ʤʘʡʙʫʪʥʽʡ ʰʣʷʭ ʱʝ ʶʥʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʪʘ ʥʘʫʢʦʚʮʷ.  

ɹʘʪʴʢʠ ʆʣʝʛʘ ï ʄʘʢʩʠʤ ʄʘʢʩʠʤʦʚʠʯ (1912-2000) ʪʘ ʆʣʝʢʩʘʥʜʨʘ ʇʝʪʨʽʚʥʘ (1912-1997), ʷʢʽ 

ʙʫʣʠ ʚʯʠʪʝʣʷʤʠ ʪʘ ʤʘʣʠ ʚʠʩʦʢʠʡ ʘʚʪʦʨʠʪʝʪ ʩʝʨʝʜ ʦʜʥʦʩʽʣʴʯʘʥ ʟʘʢʣʘʣʠ ʤʘʡʙʫʪʥʴʦʤʫ ʝʢʦʣʦʛʫ 

ʣʶʙʦʚ ʜʦ ʧʨʠʨʦʜʠ ʪʘ ʯʠʪʘʥʥʷ ʢʥʠʞʦʢ.  

ʊɯʃʔʂʀ ɻɽʆʃʆɻɯʗ! 

ʂʦʣʠ ʫ ʆʣʝʛʘ ʧʨʦʢʠʥʫʣʘʩʴ ʜʫʤʢʘ ʧʨʦ ʛʝʦʣʦʛʽʶ? ʎʝ ʙʫʣʦ ʫ 6 ʢʣʘʩʽ, ʢʦʣʠ ʚʽʥ ʟ ʭʣʦʧʮʷʤʠ 

ʧʽʰʣʠ ʧʝʨʰʠʡ ʨʘʟ ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʧʦʾʟʜ, ʟʘ 7 ʢʤ ʚʽʜ ʗʜʫʪ ʥʘ ʩʪʘʥʮʽʶ ɹʦʥʜʘʨʽʚʢʘ. ʊʘʤ ʆʣʝʛ ʚʧʝʨʰʝ 

ʧʦʙʘʯʠʚ ʥʝ ʪʽʣʴʢʠ ʧʦʾʟʜ, ʘ ʡ ʢʘʤʽʥʮʽ ʤʽʞ ʰʧʘʣʘʤʠ ʟʘʣʽʟʥʠʮʽ. ʎʝ ʙʫʣʘ ʱʝʙʽʥʢʘ ʤʘʙʫʪʴ ʟ ʛʨʘʥʽʪʫ ʽ ʫ 

ʆʣʝʛʘ ʟôʷʚʠʣʘʩʴ ʧʝʨʰʘ ʢʦʣʝʢʮʽʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ!  

ɿʘʭʦʪʽʣʦʩʴ ʩʪʘʪʠ ʛʝʦʣʦʛʦʤ, ʘ ʮʴʦʤʫ ʧʦʩʧʨʠʷʣʘ ʪʘʢʦʞ ʢʥʠʞʢʘ ʘʢʘʜʝʤʽʢʘ ʆʣʝʢʩʘʥʜʨʘ 

ɭʚʛʝʥʦʚʠʯʘ ʌʝʨʩʤʘʥʘ çɿʘʥʠʤʘʪʝʣʴʥʘʷ ʤʠʥʝʨʘʣʦʛʠʷè.  

ʋ 60-ʪʽ ʨʦʢʠ ʍʍ ʩʪ. ʛʝʦʣʦʛʠ ʚʽʜʢʨʠʣʠ ʧʽʜ ʗʜʫʪʘʤʠ, ʥʘ ʛʣʠʙʠʥʘʭ 2-3 ʢʤ, ʥʘʬʪʦʚʝ ʨʦʜʦʚʠʱʝ. 

ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʮʷ ʧʽʜʟʝʤʥʘ ʩʪʨʫʢʪʫʨʘ ʩʚʦʾʤʠ ʬʣʶʾʜʘʤʠ ʪʝʞ ʚʧʣʠʥʫʣʘ ʥʘ ʚʠʙʽʨ ʆʣʝʛʦʤ 

ʧʨʦʬʝʩʽʾ ʛʝʦʣʦʛʘ. ʋʞʝ ʫ 7 ʢʣʘʩʽ ʆʣʝʛ ʟʙʠʨʘʚʩʷ ʧʦʩʪʫʧʘʪʠ ʜʦ ʂʠʾʚʩʴʢʦʛʦ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ 

ʪʝʭʥʽʢʫʤʫ, ʘʣʝ ʡʦʛʦ ʚʽʜʛʦʚʦʨʠʣʠ ʨʦʟʫʤʥʽ ʣʶʜʠ, ʧʦʨʘʜʠʚʰʠ ʟʘʢʽʥʯʠʪʠ ʩʝʨʝʜʥʶ ʰʢʦʣʫ ʽ ʧʦʩʪʫʧʘʪʠ 

ʜʦ ʂʠʻʚʘ ʚ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ, ʜʝ ʥʘ ʶʨʠʩʪʘ ʚʯʠʚʩʷ ʡʦʛʦ ʜʚʦʶʨʽʜʥʠʡ ʙʨʘʪ ɯʛʦʨ, ʩʠʥ ɯʚʘʥʘ 

ʄʘʣʦʛʦ. 

ʇʦʯʘʣʘʩʴ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʱʦʾ ʰʢʦʣʠ. ʆʣʝʛ çʟʘʛʦʨʽʚʩʷè ʛʝʦʣʦʛʽʻʶ ʽ ʥʽ ʧʨʦ ʱʦ ʽʥʰʝ ʽ ʜʫʤʘʪʠ 

ʥʝ ʭʦʪʽʚ. ɹʘʪʴʢʠ ʙʫʣʠ ʧʨʦʪʠ: çɹʫʜʝʰ ʫʩʝ ʞʠʪʪʷ ʣʘʟʠʪʠ ʧʦ ʛʦʨʘʭ, ʙʝʟ ʢʚʘʨʪʠʨʠ, ʙʝʟ ʩʽʤ'ʾè ʽ ʪ.ʜ. ɯʥʰʽ 

ʜʨʫʟʽ ʧʦ ʰʢʦʣʽ ʟʙʠʨʘʣʠʩʴ ʥʘ çʥʦʨʤʘʣʴʥʽè ʩʧʝʮʽʘʣʴʥʦʩʪʽ: ʫ ʤʝʜʠʯʥʠʡ, ʟʘʣʽʟʥʠʯʥʠʡ, ʧʝʜʘʛʦʛʽʯʥʠʡ, 

ʚʽʡʩʴʢʦʚʝ ʫʯʠʣʠʱʝ. ʂʦʣʠ ʆʣʝʛ ʙʫʚ ʫ 10 ʢʣʘʩʽ, ʡʦʛʦ ʟʘʧʨʦʩʠʣʠ ʜʦ ʨʘʡʢʦʤʫ ʢʦʤʩʦʤʦʣʫ ʫ ɹʦʨʟʥʫ, ʜʝ 

ʜʚʘ ʧʦʣʢʦʚʥʠʢʠ ʫ çʣʴʦʪʥʽʡè ʬʦʨʤʽ ʘʛʽʪʫʚʘʣʠ ʧʦʩʪʫʧʘʪʠ ʜʦ ʄʦʩʢʦʚʩʴʢʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. 

ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ. çɹʫʜʝʰ ʣʽʪʘʪʠ ʥʘ ʩʫʯʘʩʥʠʭ ʣʘʡʥʝʨʘʭ ʥʘ 10 ʢʤ ʫ ʚʠʩʦʪʫ, ʘ ʟʛʦʜʦʤé ʤʦʞʝ ʱʝ 

ʚʠʱʝè ï ʫʛʦʚʦʨʶʚʘʣʠ ʚʦʥʠ ʆʣʝʛʘ ï ʢʨʫʛʣʦʛʦ ʚʽʜʤʽʥʥʠʢʘ ʽ ʘʢʪʠʚʽʩʪʘ ʰʢʦʣʠ. ɸʣʝ ʚʽʥ ʥʝ ʧʽʜʜʘʚʩʷ 

ʘʛʽʪʘʮʽʾ, ʙʦ ʥʽʢʦʣʠ ʥʝ ʤʨʽʷʚ ʥʽ ʧʨʦ ʚʽʡʩʴʢʦʚʫ ʢʘʨôʻʨʫ, ʘ ʮʝ ʚ ʪʽ ʨʦʢʠ ʙʫʣʦ ʜʫʞʝ ʧʨʝʩʪʠʞʥʦ. 

ALMA  MATER  

ʇʝʨʝʙʠʨʘʶʯʠ ʚʠʰʽ, ʜʝ ʚʯʠʣʠʩʴ ʥʘ ʛʝʦʣʦʛʽʚ, ʆʣʝʛ ʟʫʧʠʥʠʚʩʷ ʥʘ ʃʝʥʽʥʛʨʘʜʩʴʢʦʤʫ ʛʽʨʥʠʯʦʤʫ 

ʽʥʩʪʠʪʫʪʽ, ʙʦ ʮʝ ʙʫʣʘ ʛʦʣʦʚʥʘ çʢʫʟʥʷè ʛʽʨʥʠʯʠʭ ʽʥʞʝʥʝʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʛʝʦʣʦʛʽʚ. ʄʨʽʷ 

ʟʜʽʡʩʥʠʣʘʩʴ ʽ ʫ ʩʝʨʧʥʽ 1952 ʨ. ʚʽʥ ʫʞʝ ʩʪʦʷʚ ʥʘ ʙʝʨʝʟʽ ʅʝʚʠ, ʘ ʥʘʜ ʥʠʤ ʚʠʩʦʯʽʣʘ ʢʦʣʦʥʘʜʘ ɻʽʨʥʠʯʦʛʦ 

ʽʥʩʪʠʪʫʪʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʱʝ ʫ 1773 ʨ.  

ʐʚʠʜʢʦ ʧʨʦʡʰʣʠ ʧôʷʪʴ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʆʣʝʛ ʧʦʙʫʚʘʚ ʥʘ ʧʨʘʢʪʠʢʘʭ ʽ ʚ 

ʝʢʩʧʝʜʠʮʽʷʭ ʫ ʍʽʙʽʥʘʭ, ʥʘ ʋʨʘʣʽ, ʚ ʂʨʠʤʫ, ʂʘʟʘʭʩʪʘʥʽ ʽ ʊʷʥʴ-ʐʘʥʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʥʽʰʥʽʭ 

ʩʪʫʜʝʥʪʽʚ-ʛʝʦʣʦʛʽʚ, ʷʢʽ çʚʘʨʷʪʴʩʷè ʪʽʣʴʢʠ ʚ ʂʘʨʧʘʪʘʭ ʧʦ 2-3 ʪʠʞʥʽ ʧʨʘʢʪʠʢʠ, ʪʦʜʽʰʥʽ ʩʪʫʜʝʥʪʠ 

ʚʯʠʣʠʩʴ ʛʝʦʣʦʛʽʯʥʽʡ ʟʡʦʤʮʽ 8 ʪʠʞʥʽʚ ʫ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ ʧʽʩʣʷ 2 ʢʫʨʩʫ, ʘ ʧʽʩʣʷ 3 ʽ 4 ʢʫʨʩʽʚ ʾʭʘʣʠ ʥʘ 

ʚʠʨʦʙʥʠʯʽ ʧʨʘʢʪʠʢʠ çʷʢʦʤʦʛʘ ʜʘʣʽè: ʚ ʋʟʙʝʢʠʩʪʘʥ ʽ ʂʠʨʛʠʟʽʶ, ʚ ʗʢʫʪʽʶ, ɺʝʨʭʦʷʥʩʴʢʽ ʭʨʝʙʪʠ, ʚ 

ɿʘʙʘʡʢʘʣʣʷ ʽ ʥʘ ʉʘʭʘʣʽʥ. ɺʦʥʠ ʥʝ ʪʽʣʴʢʠ ʚʯʠʣʠʩʴ, ʘ ʡ ʧʨʘʮʶʚʘʣʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʫ ʛʝʦʣʦʛʽʯʥʠʭ 

ʝʢʩʧʝʜʠʮʽʷʭ ʧʦ 3-5 ʤʽʩʷʮʽʚ, ʟʘʨʦʙʣʷʶʯʠ ʭʦʨʦʰʽ ʛʨʦʰʽ. ɯʥʦʜʽ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʽʥʩʪʠʪʫʪʫ ʥʝ 1 

ʚʝʨʝʩʥʷ, ʘ ʫ ʞʦʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ, ʘ ʧʦʪʽʤ çʜʦʛʘʥʷʣʠè ʩʚʦʻ ʥʘʚʯʘʥʥʷ ʽ ʜʝʢʘʥʠ ʥʝ ʜʫʞʝ ʾʭ ʩʚʘʨʠʣʠ. 

ʇʆʏɸʊʆʂ ɺʀʈʆɹʅʀʏʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋ ʉʀɹɯʈʋ 

ʈʦʟʧʦʜʽʣ ʥʘ ʨʦʙʦʪʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʫʚ 100 ʚʽʜʩʦʪʢʦʚʠʡ. ʆʣʝʛʘ ʟʘʣʠʰʘʣʠ ʫ ɺʩʝʩʦʶʟʥʦʤʫ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʜʝ ʚʽʥ ʧʨʘʮʶʚʘʚ ʥʘ ʧʽʚʩʪʘʚʢʠ ʩʪʘʨʰʦʛʦ ʢʦʣʝʢʪʦʨʘ (ʮʝ ʥʝ ʪʽ ʢʦʣʝʢʪʦʨʠ, ʱʦ 

ʟʘʨʘʟ ʚʽʜʥʽʤʘʶʪʴ ʫ ʣʶʜʝʡ ʤʘʪʝʨʽʘʣʴʥʽ ʮʽʥʥʦʩʪʽ ʟʘ ʙʦʨʛʠ, ʮʝ ʢʦʣʝʢʪʦʨʠ, ʱʦ ʢʦʣʝʢʮʽʦʥʫʶʪʴ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʽ ʤʽʥʝʨʘʣʠ, ʪʦʙʪʦ ʪʝʭʥʽʢʠ-ʛʝʦʣʦʛʠ), ʘʣʝ ʟʘʣʠʰʘʪʠʩʴ ʚ ʃʝʥʽʥʛʨʘʜʽ ʙʝʟ ʢʚʘʨʪʠʨʠ ʙʫʣʦ ʤʘʣʦ 
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ʧʝʨʩʧʝʢʪʠʚʥʦ. ʆʣʝʛ ʧʦʜʘʚʩʷ ʫ ʤ. ʉʪʘʣʽʥʩʴʢ (ʥʠʥʽ ʅʦʚʦʢʫʟʥʝʮʴʢ ʂʝʤʝʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʊʘʤ, ʫ 

ʩ .ɭʣʘʥʴ, ʜʝ ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʩʪʘʨʰʽ ʢʦʣʝʢʪʦʨʠ ʫ ɻʽʨʩʴʢʠʡ ɸʣʪʘʡ ʥʘ 92 ʨʫʙʣʽ 50 ʢʦʧ. ʥʘ ʤʽʩʷʮʴ ï çʥʝ 

ʛʫʩʪʦè. ɸʣʝ 3 ʨʦʢʠ ʧʦʪʨʽʙʥʦ ʙʫʣʦ çʚʽʜʧʨʘʮʶʚʘʪʠè ï ʮʷ ʚʠʤʦʛʘ ʜʝʨʞʘʚʠ ʩʪʨʦʛʦ ʚʠʢʦʥʫʚʘʣʘʩʴ. 

  

ʅʘ ɹʝʨʝʟʽʚʩʴʢʦʤʫ ʟʦʣʦʪʦʨʫʜʥʦʤʫ ʨʦʜʦʚʠʱʽ, ʋʨʘʣ 

(3 ʣʠʧʥʷ 1955 ʨ.) 

ʅʘ ʚʠʨʦʙʥʠʯʽʡ ʧʨʘʢʪʠʮʽ ʫ 

ʎʝʥʪʨʘʣʴʥʦʤʫ ʂʘʟʘʭʩʪʘʥʽ ʆ. ʄ.  

(13 ʩʝʨʧʥʷ 1955 ʨ.) 

  

ʅʘ ʩʣʫʞʙʽ ʚ ʘʨʤʽʾ. ʂʘʨʝʣʽʷ (16 ʯʝʨʚʥʷ 1956 ʨ.) ɺ ʜʝʥʴ ʟʘʭʠʩʪʫ ʜʠʧʣʦʤʫ ʟ ɸʨʪʫʨʦʤ 

ʂʘʛʘʨʤʘʥʦʚʠʤ (12 ʯʝʨʚʥʷ 1957 ʨ.) 






















