
 
 

 

 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ʅɸʋʂʀ 

ʀʅʉʊʀʊʋʊ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ, ʕʂʆʃʆɻʀʀ ʀ ʂʈʀʆʃʆɻʀʀ  

ʉʀɹʀʈʉʂʆɻʆ ʆʊɼɽʃɽʅʀʗ ʈɸʅ (ʀʇʈʕʂ ʉʆ ʈɸʅ) 
 

ɿɸɹɸʁʂɸʃʔʉʂʀʁ ʀʅʉʊʀʊʋʊ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ï  

ʌʀʃʀɸʃ ʌɽɼɽʈɸʃʔʅʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ɹʖɼɾɽʊʅʆɻʆ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

"ʀʈʂʋʊʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ ʇʋʊɽʁ ʉʆʆɹʑɽʅʀʗ" 

 

 

 

 

ʄɽɾɼʋʅɸʈʆɼʅɸʗ  

ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

 

ʐɽʃʂʆɺʓʁ ʇʋʊʔ, ʊʈɸʅʉʉʀɹ.  

ʄɸʈʐʈʋʊʓ ʉʆʇʈʗɾɽʅʀʗ: ʕʂʆʅʆʄʀʂɸ, 

ʕʂʆʃʆɻʀʗ 
 

 

 

 

 

 

 

 

 

 

 



н 
 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ  

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʢʨʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï ʬʠʣʠʘʣ  

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ  

ʩʦʦʙʱʝʥʠʷ" 

 

 

 

 

 

 

 

 

çʐɽʃʂʆɺʓʁ ʇʋʊʔ. ʊʈɸʅʉʉʀɹ.  

ʄɸʈʐʈʋʊʓ ʉʆʇʈʗɾɽʅʀʗ: ʕʂʆʅʆʄʀʂɸ, ʕʂʆʃʆɻʀʗè 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

 

 

çʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄ ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ 

ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ ʊʈɸʅʉɻʈɸʅʀʏʅʓʍ ʈɽɻʀʆʅʆɺ  

ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽè 

ʉʠʤʧʦʟʠʫʤ, ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ ʠ  

ɻʦʜʫ ʵʢʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʏʠʪʘ 

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʢʨʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

2017 



о 
 

ʋɼʂ 656:005.745; 658.6:001.32.83; 

         502/504:001.83 

 

 

 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʠʟʜʘʥʠʶ ʫʯʝʥʳʤ ʩʦʚʝʪʦʤ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʢʨʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

 

 

 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʅ.ʇ. ʉʠʛʘʯʝʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʀ.ɽ. ʄʠʭʝʝʚ, ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, 

ʀ.ʇ. ɻʣʘʟʳʨʠʥʘ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ɻ.ʎ. ʎʳʙʝʢʤʠʪʦʚʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ,  

ʂʦʨʩʫʥ ʆ.ɺ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ɹʫʪʴʢʦ ɽ.ɺ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ,  

ʈʫʩʘʥʦʚʘ ɺ.ʃ., ʀ.ɻ. ʊʝʧʣʷʢʦʚ, ʅ.ʉ. ɹʘʣʫʝʚ 

 

 

 

ʐʝʣʢʦʚʳʡ ʧʫʪʴ. ʊʨʘʥʩʩʠʙ. ʄʘʨʰʨʫʪʳ ʩʦʧʨʷʞʝʥʠʷ: ʵʢʦʥʦʤʠʢʘ, ʵʢʦʣʦʛʠʷ: 

ʩʙ. ʤʘʪʝʨʠʘʣʦʚ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. / ʀʥʩʪ. ʧʨʠʨ. ʨʝʩ., ʵʢʦʣ. ʠ ʢʨʠʦʣ. ʉʆ ʈɸʅ; 

ɿʘʙ. ʠʥ-ʪ ʞʝʣʝʟʥʦʜʦʨ. ʪʨʘʥʩʧʦʨʪʘ. ï ʏʠʪʘ: ʀʇʈʕʂ ʉʆ ʈɸʅ, 2017. ï 163 ʩ. 

ISBN 978-5-9500770-4-3 

 
ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ çʐʝʣʢʦʚʳʡ ʧʫʪʴè. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʝʚʨʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʊʨʘʥʩʩʠʙʘ, 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʢʘʢ ʧʦʪʝʥʮʠʘʣʘ ʩʦʚʨʝʤʝʥʥʦʡ ʝʚʨʘʟʠʡʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

 

 

 

ʋɼʂ 656:005.745; 658.6:001.32.83; 

         502/504:001.83 

 

 

 

ISBN 978-5-9500770-4-3 

 

 

 

 

 

 

 

É ʀʇʈʕʂ ʉʆ ʈɸʅ, 2017 

É ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ, 2017 
 



п 
 

ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ ....................................................................................................................................... 7 

Yaping Yang, Yangxiaoyue Liu , Wenlong Jing, Xiafang Yue and Xiaodan Zhao.  

SATELLITE BASED SOIL MOISTURE DOWNSCALING USING MACHINE  

LEARNING APPROACHES OVER NORTHEAST CHINA ............................................................ 8 

ɹʘʜʘʨʘʝʚ ɼ.ɼ., ɺʠʥʦʢʫʨʦʚʘ ɸ.ɺ., ʃʠʪʚʠʥʦʚʘ ʊ.ʅ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ  

çʂʠʪʘʡ ï ʄʦʥʛʦʣʠʷ ï ʈʦʩʩʠʷè vs çʐʸʣʢʦʚʳʡ ʧʫʪʴè ................................................................... 11 

ɹʘʪʦʮʳʨʝʥʦʚ ʕ.ɸ. ʋʜʫʥʛʠʥʩʢʠʡ ʢʫʧʝʯʝʩʢʠʡ ʪʨʘʢʪ .................................................................... 14 

ɹʘʪʦʮʳʨʝʥʦʚ ʕ.ɸ., ɹʘʪʦʤʫʥʢʫʝʚ ɺ.ʉ., ʉʘʥʞʝʝʚ ʕ.ɼ. ʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʦʟʝʨʦ ʂʠʨʘʥ 

(ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ) ...................................................................................................................... 16 

ɹʦʯʢʘʨʝʚ ɸ.ɸ., ɹʫʭʪʘʣʢʠʥ ɺ.ɸ. ɼʘʥʥʳʝ ʧʦ ʟʘʧʘʩʘʤ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ  

ʚ ʪʨʘʚʷʥʠʩʪʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ .................................................................... 19 

ɹʫʟʠʥʦʚ ɸ.ɺ. ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ........................................................ 22 

ɹʫʪʴʢʦ ɽ.ɺ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  

ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ .................................. 25 

ɺʘʥ ʉʠʛʫʡ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʤʳʰʣʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʘʨʢ ʛ. ʄʘʥʴʯʞʫʨʠʷ .................. 30 

ɺʘʭʥʠʥʘ ʀ.ʃ., ɻʦʣʷʪʠʥʘ ʄ.ɸ., ʅʦʩʢʦʚʘ ɽ.ɺ. ʀʥʜʠʢʘʪʦʨʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ  

ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ................................................................................ 34 

ɻʣʘʟʳʨʠʥʘ ʀ.ʇ., ɿʘʙʝʣʠʥʘ ʀ.ɸ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʌ  

ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʠ .............................................................................. 38 

ɼʘʛʙʘʝʚ ɿ.ʎ. ʃʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʦʚ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ: 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ.......................................................................................................................... 44 

ɼʦʨʞʠʝʚʘ ɺ.ɺ. ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ  

çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠè ...................................................................................... 49 

ɼʨʦʙʦʪʫʰʝʥʢʦ ɸ.ɺ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʫʯʘʩʪʠʷ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ  

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʳʡ ʧʫʪʴè ............................................... 52 

ɾʘʤʴʷʥʦʚ ɼ.ʎ.-ɼ. ɸʥʘʣʠʟ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʴʥʳʭ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʈʦʩʩʠʠ, ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷ .............................................................................................................. 56 

ʀʛʫʤʥʦʚʘ ɽ.ɸ., ɻʦʨʣʘʯʸʚ ɺ.ʇ., ʂʦʨʩʫʥ ʆ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʫʣʷ çʋʩʪʦʡʯʠʚʦʝ  

ʨʘʟʚʠʪʠʝ ʈʝʛʠʦʥʘè ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çɿʘʙʘʡʢʘʣʦʚʝʜʝʥʠʝè ............. 58 

ʂʠʨʠʣʶʢ ʆ.ʂ. ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥʮʠʡ ʠ 

ʩʦʛʣʘʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ........ 64 

ʂʠʨʧʠʯʥʠʢʦʚ ʂ.ɸ., ɽʚʩʝʝʚʘ ʖ.ɺ. ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ï  

ʦʩʥʦʚʘ ʙʫʜʫʱʠʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ........................................................................ 67 

ʂʦʚʘʣʝʚʘ ʅ.ʄ. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ  ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʆʩʦʙʳʭ  

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥʘʭ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ............................................................... 71 

ʂʦʥʥʦʚ ɺ.ʀ. ʉʧʦʩʦʙʳ, ʵʪʘʧʳ ʠ ʚʠʜʳ ʨʘʙʦʪ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʘʣʳʭ ʨʝʢ ʧʨʠ  

ʜʦʙʳʯʝ ʟʦʣʦʪʘ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ......................................................... 75 

ʂʦʥʥʦʚ ɺ.ʀ., ʊʝʪʝʨʷ ʀ.ʂ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʤʘʣʳʭ ʨʝʢ ɺʦʩʪʦʯʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ...... 81 



р 
 

ʂʦʨʩʫʥ ʆ.ɺ. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ: ʫʩʧʝʭʠ ʠ ʥʝʨʝʰʸʥʥʳʝ ʟʘʜʘʯʠ ...................................................... 84 

ʃʠ ʉʠʛʦ. ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ.  

ʉʪʠʤʫʣʷʮʠʷ ʟʜʦʨʦʚʦʛʦ ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ  

ʂʠʪʘʡïʄʦʥʛʦʣʠʷïʈʦʩʩʠʷ ................................................................................................................ 88 

ʃʶʙʠʥʘ ɺ.ɸ., ʄʠʭʘʡʣʦʚʘ ʅ.ʉ. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʫʟʘ ................................................................................................. 90 

ʄʘʪʚʝʝʚ ɸ.ʅ., ʖʨʴʝʚ ɸ.ʃ., ʉʘʤʫʩʝʥʦʢ ɺ.ʇ., ɺʦʢʠʥ ɸ.ʃ., ʉʘʤʫʩʝʥʦʢ ʀ.ɺ.  

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠʭʪʠʦʬʘʫʥʳ ʦʟ. ɻʫʩʠʥʦʝ (ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɻʫʩʠʥʦʦʟʝʨʩʢʦʡ ɻʈʕʉ)  

ʠ ʨʦʣʠ ʚ ʥʝʡ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ..................................................................................................... 94 

ʄʘʪʚʝʝʚ ɸ.ʅ., ʖʨʴʝʚ ɸ.ʃ., ʉʘʤʫʩʝʥʦʢ ɺ.ʇ., ɺʦʢʠʥ ɸ.ʀ., ʉʘʤʫʩʝʥʦʢ ʀ.ɺ. ʅʝʢʦʪʦʨʳʝ 

ʯʝʨʪʳ ʙʠʦʣʦʛʠʠ ʨʦʪʘʥʘ (Percottus glenii Dybowski, 1877) ʦʟ. ɻʫʩʠʥʦʝ ....................................... 96 

ʄʠʭʝʝʚ ʀ.ɽ., ʗʰʥʦʚ ɺ.ʀ., ɹʫʪʴʢʦ ɽ.ɺ., ʂʠʨʠʣʶʢ ʆ.ʂ., ʂʦʨʩʫʥ ʆ.ɺ., ʋʩʤʘʥʦʚ ʄ.ʊ., 

ʇʦʤʘʟʢʦʚʘ ʅ.ɺ., ɻʠʣʴʬʘʥʦʚʘ ɺ.ʀ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʂʦʜʘʨè ï ʵʢʦʣʦʛʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʦʯʢʘ ʨʦʩʪʘ ʤʘʨʛʠʥʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ............................ 101 

ʅʦʚʠʢʦʚʘ ʄ.ʉ., ʂʦʟʳʨʝʚʘ ʂ.ʉ. ʊʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʈʦʩʩʠʷ ï ʄʦʥʛʦʣʠʷ ï ʂʠʪʘʡ ......................... 105 

ʆʩʦʜʦʝʚ ʇ.ɺ. ɺʣʠʷʥʠʝ ʧʨʠʛʨʘʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ  

ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ ........................................................................................................................ 109 

ʇʘʪʨʠʥʘ ɸ.ʉ. ɼʠʥʘʤʠʢʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʊʦʨʝʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ .............. 111 

ʇʦʤʘʟʢʦʚʘ ʅ.ɺ., ʌʘʣʝʡʯʠʢ ʃ.ʄ., ʌʘʣʝʡʯʠʢ ɸ.ɸ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʦʛʦ  

ʧʫʪʠ: ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʘ................................... 114 

ʈʘʝʚʩʢʘʷ ʇ.ɽ., ɺʦʨʦʥʯʠʭʠʥʘ ʂ.ɸ. ʈʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ  

ʢʨʘʝ ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ................................................................ 118 

ʈʘʢʝʚʠʯ ʅ.ɻ., ʃʘʨʯʝʥʢʦ ɽ.ɸ. ʉʧʝʮʠʬʠʢʘ ʨʳʥʢʘ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ ....................................... 122 

ʉʘʥʞʝʝʚ ʕ.ɼ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʚ ʩʚʷʟʠ ʩ  

ʧʦʩʪʨʦʝʥʠʝʤ ʥʦʚʦʛʦ ɺʝʣʠʢʦʛʦ ʏʘʡʥʦʛʦ ʧʫʪʠ ............................................................................. 126 

ʉʘʥʞʝʝʚ ʕ.ɼ., ʆʶʫʥʯʠʤʵʛ ʅ. ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ  

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ɹʘʡʢʘʣ (ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ) ............. 129 

ʉʚʝʪʣʘʢʦʚʘ ɽ.ʅ., ɹʘʩʢʘʢʦʚʘ ɸ.ʖ. ʈʘʟʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ  

ʧʨʦʜʫʢʮʠʠ ɹʳʩʪʨʠʥʩʢʦʛʦ ɻʆʂʘ ................................................................................................... 132 

ʉʠʛʘʯʝʚ ʅ.ʇ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʝʚʝʨʥʦʛʦ  

ʤʘʨʰʨʫʪʘ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ............................................................. 137 

ʉʠʤʦʥʦʚ ɽ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ "ʇʦʷʩʘ ʠ ʧʫʪʠ" ʂʅʈ .................................................. 139 

ʉʠʤʦʥʦʚ ɽ.ɸ. ʈʦʩʩʠʡʩʢʦ-ʂʠʪʘʡʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦ ʩʝʪʷʤ ʆʆʇʊ:  

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʐʝʣʢʦʚʦʤ ʧʫʪʠ ........................................................ 143 

ʉʠʤʦʥʦʚ ɽ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ ʈʦʩʩʠʡʩʢʦ-ʄʦʥʛʦʣʴʩʢʦ-ʂʠʪʘʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ............................................................................................................. 147 

ʉʤʦʣʷʢʦʚ ʈ.ɺ. ʆʨʛʘʥʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʣʠʥʠʠ 

ɿʘʙʘʡʢʘʣʴʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚ 1917 ʛʦʜʫ .............................................................................. 152 

ʊʢʘʯʫʢ ʊ.ɽ., ʉʥʠʛʠʨʝʚʘ ʊ.ʌ. ɺʣʠʷʥʠʝ ʩʪʝʧʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʢʨʘʩʥʦʢʥʠʞʥʳʝ  

ʚʠʜʳ ʨʘʩʪʝʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ Ephedra dahurica) ........................................................................... 154 

ʊʫʣʦʭʦʥʦʚ ɸ.ʂ. ʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴ: ʧʨʦʙʣʝʤʳ, ʨʠʩʢʠ, ʨʝʰʝʥʠʷ ..................................... 156 



с 
 

 

ʐʠʨʝʪʦʨʦʚʘ ɺ.ɻ., ɹʘʟʘʨʩʘʜʫʝʚʘ ʉ.ɺ., ɾʠʛʞʠʪʞʘʧʦʚʘ ʉ.ɺ., ʇʠʥʪʘʝʚʘ ɽ.ɺ.,  

ʇʘʚʣʦʚ ʀ.ɸ., ɹʘʟʘʨʞʘʧʦʚ ʎ.ɾ., ʈʘʜʥʘʝʚʘ ʃ.ɼ., ʊʫʣʦʭʦʥʦʚ ɸ.ʂ. ʇʝʨʩʧʝʢʪʠʚʳ  

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʠ  

ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ çʐʝʣʢʦʚʳʡ ʧʫʪʴè ............ 158 

ʐʣʷʤʦʚ ʂ.ʆ. ʇʦʚʳʰʝʥʠʝ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ "ɻʦʨʘ ɺʦʜʦʨʘʟʜʝʣʴʥʘʷ ʥʘ  

ʗʙʣʦʥʦʚʦʤ ʭʨʝʙʪʝ" ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʚʲʝʟʜʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ .......................... 161 

 

 



т 
 

ɺɺɽɼɽʅʀɽ 
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ʨʘʟʨʘʙʦʪʢʫ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʩʪʨʘʪʝʛʠʡ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʚʦʚʣʝʯʝʥʥʳʭ ʩʪʨʘʥ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚʦ ʚʩʝʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʪʝʤ, ʯʪʦ 

ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚ ʠʩʪʦʨʠʠ ʧʨʦʮʝʩʩʳ, 

ʚʳʟʚʘʥʥʳʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʚʷʟʠ 

ʠʥʠʮʠʘʪʠʚʘʤʠ ʂʅʈ, ʧʦʜʜʝʨʞʘʥʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʡ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʩʰʠʨʝʥʠʝʤ ʠ 

ʫʛʣʫʙʣʝʥʠʝʤ ʩʚʷʟʝʡ ʩ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʤ ʨʝʛʠʦʥʦʤ, ʧʨʦʛʥʦʟ ʠʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʦʮʝʥʢʘ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʢ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʉʙʦʨʥʠʢ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʩʠʤʧʦʟʠʫʤʘ çʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝè. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ 

ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʩʪʘʥʦʚʣʝʥʠʶ, ʨʘʟʚʠʪʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʣʦʛʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʆʇʊ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʆʆʇʊ ʠ ʨʘʟʚʠʪʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 
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Abstract: Considering the coarse pixel resolution of soil moisture data remarkably limited its usage in fine watershed 

scale and crop yield estimation, we utilized machine learning method to improve its spatial accuracy. Random Forests, 

Classification and Regression Tree, K-nearest Neighbors and Bayesian algorithms were used to regress soil moisture 

data to 1km pixel size. Consequently, Random Forests behaved superior both in accuracy and consistency, followed by 

Classification and Regression Tree, K-nearest Neighbors and Bayesian. 

Keywords: soil moisture data; downscale; machine learning algorithm. 

 

1. Brief Introduction  

It is known that soil moisture (SM) is an important element in land surface heat exchange 

as well as water recycle. Currently SM is prevalent used in analyzing hydrology procedure, 

climate change, vegetation cover percent soil water holding capacity and so on (Drusch 2007). 

After more than 35 years of development, there have been various kinds of satellite based SM 

products monitoring global soil humidity continuously. According to the different working modes 

of sensors, they are divided into active remote sensing, passive remote sensing, active remote 

sensing and passive remote sensing combined SM products (Lobl 2001, Moran, Peters-Lidard et 

al. 2004, Dorigo, Gruber et al. 2015). In general, passive based SM datasets have good accuracy, 

short revisit period (1-1.5 day) but coarse spatial resolution (~25 km) which could hardly satisfy 

the requirement of regional high precision application. Comparatively speaking, active 

microwave sensor acquired SM data has high spatial resolution (10-30 m), but long revisit period 

(16-25 days). In addition, because the backscattering frequency of synthetic aperture radar (SAR) 

is higher, the accuracy of soil moisture estimation in vegetation coverage area and crop area is 

obviously lower than bare land, and the corresponding error is larger than bare land. As a result, 

in the study of diverse land cover types and analysis of regional SM data sequence, the passive 

based soil moisture data or the combination of active and passive remote sensing soil moisture 

data could be the prior choice. 

2. Purpose of the Work  

There already have several kinds of downscaled methods used by scholars to gain high 

resolution SM products, such as pixel-based linear regression model, universal triangle algorithm, 

non-linear formula, machine learning based algorithm. And they achieved quite well results. But 

there still exists a lack of study focused on comparing different machine learning based methods in 

downscaling passive and active combined SM products. So in this study we employed and 

compared four kinds machine learning based algorithms in downscaling European Space Agency 

Climate Change Initiative soil moisture (ESA_CCI_SM) over Northeast China. The purpose of the 

work is to explore an effective method to acquire high resolution SM so as to help monitor trans-

border land ecosystems heat exchange and land surface water cycle. 
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3. Materials and Methods 

3.1 Materials 

The data collections used in this study are mainly composed by four parts, and they are 

described as follows: 

(1) The administrative division data. There are three provinces included in Northeast China 

which are named Jilin, Heilongjiang and Liaoning Province individually. And Heilongjiang 

Province is adjacent to Russia. We extracted the corresponding region from Administrative 

divisions of China derived from National Data Sharing Infrastructure of Earth System Science. 

(2) European Space Agency Climate Change Initiative soil moisture (ESA_CCI_SM). Since 

2010 European Space Agency started Climate Change Initiative (CCI) plan to monitor and analyze 

global land ecosystem and climate correlated elements. ESA_CCI_SM provided a 0.25Á pixel 

resolution daily soil moisture product across the globe since 1979 with a combination of active and 

passive microwave sensor. We calculated the monthly arithmetic mean value to gain monthly 

average soil moisture. 

(3) Explanatory variables. In the study, we utilized Digital Elevation Model (DEM) data 

from Shuttle Radar Topography Mission, MODIS Land Surface Temperature (LST) of Day and 

Night, MODIS NDVI and surface reflections (red, blue, NIR, MIR) to regress and build prediction 

model with ESA_CCI_SM. Besides, we used MODIS 44W water mask data to remove water body 

area. 

 (4) In-situ measurements. Station SM records are used to validate the quality as well as 

consistency of different algorithms downscaled SM. We acquired in-situ measurements from Crop 

Growth and Soil Moisture Values in China provided by China Meteorological Science Data Sharing 

Network. 

3.2 Methods 

We selected 4 machine learning algorithms, including Random Forest (RF), Classification 

and Regression Trees (CART), K-nearest neighbor (KNN) and Bayesian (BAYE) to analyze their 

performance.  

(1) Random Forest (RF) is a classifier which uses multiple decision trees to train and predict 

samples and was first developed by Leo Breiman and Adele Cutler. There are 3 main steps in RF 

process. Firstly, from the original dataset, we take a sampling with replacement method to construct 

the sub-dataset, and the data quality of the sub-dataset is the same as that of the original dataset. 

Secondly, a certain sub-dataset composes a sub decision tree. Thirdly, if we need to obtain 

regression results through the constructed decision tree-set, the results of RF algorithm can be 

obtained by averaging the prediction of the decision tree-set  

(2) The essence of Classification and Regression Trees (CART) is to produce a binary 

decision tree. CART produces a series of cut points to make sure that every sample within a 

subgroup has maximal homogeneity and samples in different subgroups have maximal diversity. 

Cut points are called nodes and terminal modes are called leaf nodes which divide the dataset to a 

final sub-tree.  

(3) KNN is a simple machine learning algorithm. In determining the classification, KNN 

method decides the category of the sample to be divided merely according to the nearest k samples. 

(4) BAYE model can be divided into two parts. First of all, training data is utilized to obtain 

the likelihood function. And we get the posterior distribution by the combination of likelihood 

function and a prior distribution. Secondly, a weighted integral is computed in the whole parameter 

space by using the previously obtained posterior as weights to gain a predictive data distribution. 

4. Attained Results 

The eight monthly station records from 2003 to 2012 were taken to validate the quality of 

the four downscaled SM products. We used root mean squared error (RMSE), mean absolute error 

(MAE), Bias, and coefficient of determination (R2) as the performance evaluating indicators. After 

comparison, we found that RF downscaled SM ranked first with higher R2 than the other 
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algorithms. Moreover, RF downscaled SM got relative low RMSE, MAE and bias. Both CART and 

KNN ranked second. CART behaved well in R2, which means it had an advantage in correlation 

than KNN. By contrast, KNN model had better data accuracy than CART. At last, BAYE ranked 

last as regressed data got obvious abnormal peak and valley values. 

What need to pay attention to is that the R2 between station records and downscaled SM 

was not ideal enough. That was probably due to scale effect and scale conversion. In-situ 

measurements could only stand for SM of point scale, which was quite different from 1-km pixel 

scale. In addition, we also found that the correlation between in-situ measurements and original 

ESA_CCI_SM was lower than that of RF downscaled SM but higher than the other three results. 

This discovery may indicated that with scale decreasing, the fitting degree between polygon scale 

SM and point scale SM is changing subtly. 

5. Conclusions 

Satellite based SM product has been widely applied in land ecosystems water and heat 

exchange analysis. However, its coarse resolution limited the usage in watershed scale. In this 

study, we downscaled 25 km spatial resolution ESA_CCI_SM data to 1 km by using four machine 

learning based algorithms over Northeast China. Validation results showed that RF regressed SM 

achieved best performance, followed by CART and KNN, and it seemed that BAYE not appropriate 

to downscale SM with massive significant abnormal regression values. 

As the whole validation results did not gain ideal accuracy, further study would be 

concentrated on explore diverse station records (such as soil moisture related meteorological data) 

to evaluate the quality of downscaled SM. Also, we had better clarify the mechanism that how 

meteorological data generate feedback relation to soil humidity. 
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ɸʙʩʪʨʘʢʪ: ʂʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʩʦʟʜʘʥʠʷ ʪʨʝʭʩʪʦʨʦʥʥʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʦʞʠʜʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ 

ʩʦʙʣʶʜʝʥʠʷ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʦʙʣʝʤ ʠ ʙʘʨʴʝʨʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʪʨʝʭʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘʰʠʭ ʩʪʨʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʩʠʷ, ʂʠʪʘʡ, ʄʦʥʛʦʣʠʷ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʮʠʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ. 

 

ɺ XXI ʚʝʢʝ ʮʝʥʪʨ ʤʠʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝ ʙʦʣʴʰʝ ʩʤʝʱʘʝʪʩʷ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʨʝʛʠʦʥ, ʛʜʝ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ (ʉɺɸ). ɺ ʉɺɸ ʚʭʦʜʷʪ: ʂʅʈ, ʗʧʦʥʠʷ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ, ʂʅɼʈ, ʄʦʥʛʦʣʠʷ, ʈʦʩʩʠʷ (ʢʦʥʢʨʝʪʥʝʝ ï ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠ ɹʘʡʢʘʣʴʩʢʠʡ 

ʨʝʛʠʦʥ). ʈʘʩʰʠʨʝʥʠʝ ʈʦʩʩʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʨʝʜʩʪʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʤʠʢʨʦ- (ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʠ 

ʤʝʞʛʨʫʧʧʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), ʤʝʟʦ- (ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) 

ʠ ʤʘʢʨʦʫʨʦʚʥʷʭ (ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ). ʇʦʪʨʝʙʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʘʭ ʩʧʦʩʦʙʥʳ 

ʚʳʟʚʘʪʴ ʵʬʬʝʢʪ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ, ʧʨʠʚʝʩʪʠ ʢ ʨʦʞʜʝʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚʦʨʜʠʥʘʮʠʠ ʠ ʢ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʠʥʪʝʛʨʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʣʦʞʠʣʠʩʴ ʚʩʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʊʨʘʥʩʪʠʭʦʦʢʝʘʥʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʊʨʘʥʩʘʪʣʘʥʪʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʢ ʵʪʦʤʫ ʩʧʠʩʢʫ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʠ ʅʦʚʳʡ ʐʸʣʢʦʚʳʡ ʧʫʪʴ.  

ʅʦʚʳʡ ʐʸʣʢʦʚʳʡ ʧʫʪʴ ï ɻ ʪʦ ʦʙʥʦʚʣʸʥʥʳʡ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʛʘʧʨʦʝʢʪ 

ʜʨʝʚʥʝʛʦ ʢʨʦʩʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʫʪʠ, ʩʦʝʜʠʥʷʚʰʝʛʦ ɸʟʠʶ ʠ ɽʚʨʦʧʫ, ʥʘʯʠʥʘʷ ʩʦ 

II ʚ. ʜʦ ʥ.ʵ. ɿʘʨʫʙʝʞʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʵʢʩʧʝʨʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ [ʩʤ. 2; 3], ʯʪʦ ʅʦʚʳʡ 

ʐʸʣʢʦʚʳʡ ʧʫʪʴ ʩʧʦʩʦʙʝʥ ʩʪʘʪʴ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʩʣʦʞʥʳʤʠ ʠ 

ʛʣʫʙʦʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʛʣʦʙʘʣʠʟʘʮʠʝʡ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʸʣʢʦʚʦʛʦ 

ʧʫʪʠ (ʕʇʐʇ), ʩʦʝʜʠʥʷʝʤʳʡ ʩʫʭʦʧʫʪʥʳʤʠ ʠ ʤʦʨʩʢʠʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ, ʚʳʛʦʜʥʳʡ ʧʦ ʨʘʟʥʳʤ ʧʦʟʠʮʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʙʦʣʝʝ ʜʣʠʥʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ.  

ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ, ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʶʱʝʤ ʟʘʚʳʰʝʥʥʫʶ ʧʣʘʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʟʚʝʩʪʥʳʝ ʨʠʩʢʠ ʠ ʠʟʜʝʨʞʢʠ, ʙʝʟ ʫʯʸʪʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʞʝʥʠʝ 

ʚʳʩʦʢʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦ ʙʦʣʴʰʦʤʫ 

ʩʯʸʪʫ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʘ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: 

- ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʡ ʜʠʩʩʦʥʘʥʩ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʯʝʚʳʭ, ʩʤʝʰʘʥʥʳʭ ʠ ʦʩʸʜʣʳʭ 

ʢʫʣʴʪʫʨ, ʜʠʩʧʝʨʩʥʦ ʧʨʦʞʠʚʘʶʱʠʤʠ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʧʫʪʠ. ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʨʘʟʣʠʯʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʨʦʜʦʚ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʪʨʘʜʠʮʠʦʥʥʦ-ʙʳʪʦʚʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ 

ʫʢʣʘʜʝ, ʚ ʤʝʥʪʘʣʠʪʝʪʝ ʠ ʚʦʩʧʨʠʷʪʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ; 

- ʨʝʣʠʛʠʦʟʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʪ.ʝ. ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʨʦʜʦʚ, 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʞʠʚʘʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʭʚʘʯʝʥʳ ʤʝʛʘʧʨʦʝʢʪʦʤ. ʅʘ ʧʫʪʠ ʕʇʐʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ 

ʪʨʠ ʤʠʨʦʚʳʝ ʨʝʣʠʛʠʠ ï ʙʫʜʜʠʟʤ, ʭʨʠʩʪʠʘʥʩʪʚʦ, ʠʩʣʘʤ, ʘ ʪʘʢʞʝ ʚʭʦʜʷʱʠʝ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʪʝʯʝʥʠʷ 
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ʠ ʫʯʝʥʠʷ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʟʥʘʥʳ ʥʝʙʝʟʦʧʘʩʥʳʤʠ (ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ) ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ 

ʫʛʨʦʟʫ ʚ ʨʷʜʝ ʪʝʨʨʠʪʦʨʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʘʟʚʠʪʠʷ ʕʇʐʇ;  

- ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʪ.ʝ. ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ, ʵʢʦʥʦʤʠʢʘ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʩʳʨʴʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ, 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪ.ʜ.;  

- ʥʠʟʢʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪ ʚʣʠʷʥʠʷ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʠʨʘʪʩʢʠʭ ʟʘʭʚʘʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʜʠʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʠʩʣʘʤʠʩʪʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʢʘʤ 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʪʝʨʨʦʨʠʟʤʫ ʠ 

ʵʢʩʪʨʝʤʠʟʤʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʩʝʤ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʢʘʤ 

ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʕʇʐʇ; 

- ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʨʘʙʦʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʣʠʥʠʡ ʠ ʫʟʣʦʚ, ʮʠʬʨʦʚʳʭ ʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʧʫʥʢʪʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʷʟʠ ʢʘʢ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

- ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʪʘʤʦʞʝʥʥʳʝ ʙʘʨʴʝʨʳ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʨʘʥʠʮ ʩʪʦʣʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʕʇʐʇ.  

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʤʘʣʦ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʧʨʦʙʣʝʤʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʧʨʦʨʘʙʦʪʘʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʧʦ ʨʘʟʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʇʦʵʪʦʤʫ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 

ʝʜʠʥʦʡ ʣʦʛʠʩʪʠʢʝ ʩʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʉʝʚʝʨ ï ʖʛ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʫʯʘʩʪʥʠʢʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩʪʘʥʦʚʠʪʩʷ ʄʦʥʛʦʣʠʷ, ʯʝʨʝʟ 

ʢʦʪʦʨʫʶ ʪʨʘʥʟʠʪʦʤ ʧʨʦʭʦʜʠʪ ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʠʥʠʷ çʂʠʪʘʡ ï ʄʦʥʛʦʣʠʷ ï ʈʦʩʩʠʷè.  

ʇʦʩʪʨʦʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʦʟʥʘʯʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʢʠʪʘʡʩʢʦʡ ʠʜʝʠ 

ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʸʣʢʦʚʦʛʦ ʧʫʪʠ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè, 

ʤʦʥʛʦʣʴʩʢʦʡ ʠʜʝʠ çʉʪʝʧʥʦʛʦ ʧʫʪʠè ʠ ʧʨʦʜʚʠʛʘʝʤʦʡ ʈʦʩʩʠʝʡ ʠʜʝʠ ʩʦʟʜʘʥʠʷ 

çʊʨʘʥʩʝʚʨʘʟʠʡʩʢʦʛʦ ʢʦʨʠʜʦʨʘè. ʂʠʪʘʡʩʢʘʷ ʩʪʦʨʦʥʘ ʚʝʩʴʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʢʦʨʠʜʦʨʝ, 

ʠʜʫʱʝʤ ʠʤʝʥʥʦ ʯʝʨʝʟ ʄʦʥʛʦʣʠʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʨʫʟʦʚʦʡ ʧʦʪʦʢ ʚ 

ʉʠʙʠʨʴ ʠ ʥʘ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠʜʸʪ ʯʝʨʝʟ ɿʘʙʘʡʢʘʣʴʩʢ. ɸ ʝʩʣʠ ʠʟ ʇʝʢʠʥʘ ʜʦʩʪʘʚʣʷʪʴ ʛʨʫʟʳ 

ʯʝʨʝʟ ʄʦʥʛʦʣʠʶ, ʪʦ ʨʘʩʩʪʦʷʥʠʝ ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 1000 ʢʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʠʪʴ ʧʨʷʤʫʶ ʜʦʩʪʘʚʢʫ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʠ 

ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʢʠ.  

ʅʘ ʦʩʥʦʚʝ ʦʛʦʚʦʨʝʥʥʳʭ ʫʩʣʦʚʠʡ ʪʨʸʭʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʫʞʝ ʧʨʝʜʧʨʠʥʷʪʳ 

ʨʝʘʣʴʥʳʝ ʰʘʛʠ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʟʘʧʫʩʢʫ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ ʧʦ ʵʪʦʡ 

ʣʠʥʠʠ. ʇʦ ʩʦʦʙʱʝʥʠʶ ʘʛʝʥʪʩʪʚʘ çʉʠʥʴʭʫʘè ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʘʨʰʨʫʪ ʜʣʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ 

ʦʪʢʨʳʣʩʷ 28 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ʤʝʞʜʫ ʢʠʪʘʡʩʢʠʤ ʛʦʨʦʜʦʤ ɻʫʘʥʯʞʦʫ ʚ ʧʨʦʚʠʥʮʠʠ ɻʫʘʥʜʫʥ ʠ 

ʥʘʩʝʣʸʥʥʳʤ ʧʫʥʢʪʦʤ ɺʦʨʩʠʥʦ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʩʪʘʚ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʧʫʪʴ ʚ 11,5 ʪʳʩ. ʢʤ ʟʘ 

14 ʜʥʝʡ, ʪ.ʝ. ʜʦʩʪʘʚʢʘ ʧʦ ʥʦʚʦʤʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʤʘʨʰʨʫʪʫ ʟʘʥʠʤʘʝʪ ʥʘ 30 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ 

ʜʦʩʪʘʚʢʘ ʧʦ ʤʦʨʶ, ʘ ʟʘʪʝʤ ʧʦ ʩʫʰʝ, ʠ ʧʨʠ ʵʪʦʤ ʩʪʦʠʪ ʚ ʧʷʪʴ ʨʘʟ ʜʝʰʝʚʣʝ ʘʚʠʘʜʦʩʪʘʚʢʠ [4]. 

ʅʝʤʥʦʛʦ ʨʘʥʝʝ ʙʳʣ ʟʘʧʫʱʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʤʘʨʰʨʫʪ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ ʠʟ ʂʠʪʘʷ ʚ ʈʦʩʩʠʶ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʄʦʥʛʦʣʠʠ. ʉʪʘʨʪʦʚʘʣ ʧʨʦʙʥʳʡ ʘʚʪʦʧʨʦʙʝʛ 

18 ʘʚʛʫʩʪʘ ʠʟ ʩʝʚʝʨʦ-ʢʠʪʘʡʩʢʦʛʦ ʧʦʨʪʘ ʊʷʥʮʟʠʥʴ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʊʷʥʮʟʠʥʴ 

ï ʋʣʘʥ-ɹʘʪʦʨ ï ʋʣʘʥ-ʋʜʵ ʩʦʩʪʘʚʣʷʝʪ 2,2 ʪʳʩʷʯ ʢʤ. ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʪʨʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 900 ʢʤ, ʧʦ ʄʦʥʛʦʣʠʠ ʫʯʘʩʪʥʠʢʠ ʧʨʦʙʝʛʘ ʧʨʦʝʭʘʣʠ 1050 ʢʤ, ʘ ʧʦ ʈʦʩʩʠʠ 

ʛʨʫʟʦʚʠʢʠ ʧʨʦʝʟʞʘʶʪ 240 ʢʤ. ɿʘ ʰʝʩʪʴ ʜʥʝʡ ʧʫʪʠ ʜʝʣʝʛʘʮʠʷ ʥʘ ʜʝʚʷʪʠ ʙʦʣʴʰʝʛʨʫʟʘʭ (ʧʦ ʪʨʠ 

ʦʪ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ) ʜʦʣʞʥʘ ʙʳʣʘ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʥʘʣʠʯʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʨʦʞʥʦʡ ʠ ʧʨʠʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʠʪʴ ʩ ʢʘʢʠʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʚ ʙʫʜʫʱʝʤ ʚʦʜʠʪʝʣʠ. ʇʦ ʠʪʦʛʘʤ 

ʘʚʪʦʧʨʦʙʝʛʘ ʊʷʥʮʟʠʥʴ ï ʋʣʘʥ-ɹʘʪʦʨ ï ʋʣʘʥ-ʋʜʵ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʢʨʫʛʣʳʡ ʩʪʦʣ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ɹʫʨʷʪʠʠ, ʛʜʝ ʦʙʩʫʞʜʝʥʳ ʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ 

ʫʩʢʦʨʝʥʥʦʤʫ ʜʚʠʞʝʥʠʶ ʛʨʫʟʦʚʠʢʦʚ: ʧʣʘʪʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʘʤʠ, ʧʨʦʭʦʞʜʝʥʠʝ 

ʪʘʤʦʞʝʥʥʦʛʦ ʦʩʤʦʪʨʘ ʠ ʦʬʦʨʤʣʝʥʠʷ, ʰʠʨʠʥʘ ʜʦʨʦʛ ʠ ʢʘʯʝʩʪʚʦ ʠʭ ʧʦʢʨʳʪʠʡ ʠ ʜʨ. ʇʨʠʥʷʪʦ 



мо 
 

ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝʤ 

ʘʚʪʦʧʝʨʝʚʦʟʦʢ ʚ ʪʨʝʭ ʛʦʩʫʜʘʨʩʪʚʘʭ [1].  

ʇʨʝʜʧʨʠʥʷʪʳʝ ʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʯʘʣʘ ʨʝʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ 

ʨʘʤʢʘʭ ʪʨʸʭʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ çʂʠʪʘʡ ï ʄʦʥʛʦʣʠʷ ï 

ʈʦʩʩʠʷè ʚʳʛʦʜʝʥ ʚʩʝʤ ʩʪʦʨʦʥʘʤ, ʧʦʩʢʦʣʴʢʫ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʠ ʩʚʦʠʭ ʩʦʩʝʜʝʡ ʄʦʥʛʦʣʠʷ ʤʦʞʝʪ 

ʚʳʡʪʠ ʢ ʤʦʨʩʢʠʤ ʧʦʨʪʘʤ, ʈʦʩʩʠʷ ʩʪʘʪʴ ʤʦʱʥʳʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʫʟʣʦʤ ʠʟ ɽʚʨʦʧʳ ʚ 

ɸʟʠʶ, ʘ ʂʠʪʘʡ ï ʠʟ ɸʟʠʠ ʚ ɽʚʨʦʧʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʪʝʢʩʪʝ ʨʦʩʩʠʡʩʢʦ-ʤʦʥʛʦʣʴʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʦʥʦʤ ʜʣʷ ʤʘʩʰʪʘʙʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʤʦʛʫʪ ʩʪʘʪʴ: 

- ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʬʝʨʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʵʢʩʧʦʨʪʘ-ʠʤʧʦʨʪʘ 

ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʩʬʝʨʳ ʫʩʣʫʛ (ʪʫʨʠʟʤʘ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʚʠʩʘ) ʠ ʧʨ.; 

- ʫʩʠʣʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ;  

- ʫʣʫʯʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʪʦʨʛʦʚʦʡ ʩʨʝʜʳ; 

- ʫʥʠʬʠʢʘʮʠʷ ʪʘʤʦʞʝʥʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ;  

- ʛʘʨʤʦʥʠʟʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʦʚ; 

- ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʂʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʩʦʟʜʘʥʠʷ ʪʨʝʭʩʪʦʨʦʥʥʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ 

ʦʞʠʜʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʠ ʙʘʨʴʝʨʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʵʪʘʧʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʨʸʭʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʥʘʰʠʭ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. 

ʈʘʙʦʪʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ ʈɻʅʌ ï ʄʠʥʆʂʅ ʄʦʥʛʦʣʠʠ ˉ 15-21-

03006 çʄʦʥʛʦʣʴʩʢʠʡ ʤʠʨ ʚ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʈʦʩʩʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʚ XX-XXI ʚʚ.è. 
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Abstract: The cumulative effect from the creation of the trilateral economic corridor is expected under condition of 
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ʭʨʝʙʝʪ ʍʘʤʘʨ-ɼʘʙʘʥ, ʥʘʟʳʚʘʣʩʷ ʋʜʫʥʛʠʥʩʢʠʤ ʪʨʘʢʪʦʤ. ʐʝʣ ʦʥ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ɹʫʨʷʪʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʘʡʥʳʡ ʧʫʪʴ, ʋʜʫʥʛʠʥʩʢʠʡ ʪʨʘʢʪ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʏʘʡʥʦʛʦ ʧʫʪʠ, ʢʘʢ ʩ ʧʦʟʠʮʠʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʩʪʠʥʘʮʠʠ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. ʀʟʚʝʩʪʝʥ ʧʨʦʝʢʪ ʂʅʈ ʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʇʝʢʠʥ-ʄʦʩʢʚʘ, ʢʦʪʦʨʘʷ ʚ ʮʝʣʦʤ ʧʦʚʪʦʨʷʝʪ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʯʘʷ ʠʟ ʇʦʜʥʝʙʝʩʥʦʡ ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ.  

ʉ ʩʘʤʦʛʦ ʧʦʷʚʣʝʥʠʷ ʏʘʡʥʦʛʦ ʧʫʪʠ ʢʷʭʪʠʥʩʢʠʤʠ ʢʫʧʮʘʤʠ ʠʟʳʩʢʠʚʘʣʠʩʴ ʙʦʣʝʝ ʫʜʦʙʥʳʝ ʠ 

ʢʦʨʦʪʢʠʝ ʜʦʨʦʛʠ ʦʪ ʂʠʪʘʷ ʜʦ ʨʦʩʩʠʡʩʢʠʭ ʮʝʥʪʨʦʚ ï ʄʦʩʢʚʳ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʘ ʪʘʢʞʝ 

ʚʘʞʥʝʡʰʠʭ ʷʨʤʘʨʦʢ ï ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʠ ʀʨʙʠʪʩʢʦʡ. ɺʦʜʥʳʡ ʧʫʪʴ ʜʦ ʀʨʢʫʪʩʢʘ ʧʦ ʠʟʚʠʣʠʩʪʦʡ ʨʝʢʝ 

ʉʝʣʝʥʛʝ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʙʳʣ ʢʨʘʡʥʝ ʜʣʠʪʝʣʴʥʳʤ ʠ ʠʟʜʘʚʥʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʣʝʜʦʚʘʥʠʷ ʢ 

ʀʨʢʫʪʩʢʫ ʪʨʘʢʪʦʤ ʧʦ ɼʞʠʜʝ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʝʚʝʨʥʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ ʪʨʘʢʪ ʥʘ 

ʊʦʨʝʡ, ʯʝʨʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʅʘʨʳʥʩʢʠʡ ʩʪʘʥʦʢ, ʯʝʨʝʟ ʚʝʨʰʠʥʳ ʨʝʢ ʊʝʤʥʠʢʘ ʠ ʉʥʝʞʥʦʡ ʠ, 

ʧʝʨʝʚʘʣʠʚ ʯʝʨʝʟ ʭʨʝʙʝʪ ʍʘʤʘʨ-ɼʘʙʘʥ, ʚʳʭʦʜʠʣʠ ʢ ʩʪʘʥʮʠʠ ʂʫʣʪʫʢ. ʇʫʪʴ ʵʪʦʪ ʦʪ ʩʝʣʘ ʂʦʧʯʝʨʘʥʢʘ 

ʚʳʧʦʣʥʷʣʩʷ ʚʴʶʯʥʦ. ʇʦʟʜʥʝʝ ʦʪ ʨ. ʉʥʝʞʥʦʡ ʢ ɹʘʡʢʘʣʫ ʙʳʣʦ ʥʘʡʜʝʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 

ʅʫʢʵʥ-ɼʘʙʘʥ, ʚʳʭʦʜʠʚʰʝʝ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʄʫʨʠʥʦ. ʕʪʦʪ ʧʫʪʴ ʙʳʣ ʫʩʪʨʦʝʥ ʫʩʪʴ-

ʢʷʭʪʠʥʩʢʠʤ ʢʫʧʮʦʤ ʀʛʫʤʥʦʚʳʤ ʠ ʥʦʩʠʣ ʥʘʟʚʘʥʠʝ ʀʛʫʤʥʦʚʩʢʦʛʦ (ʥʘʯʘʪ ʚ 1835 ʛ., ʟʘʢʦʥʯʝʥ ʚ 1839 ʛ.) 

ʪʨʘʢʪʘ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʧʦ ʪʨʘʢʪʫ ʢ ʂʫʣʪʫʢʫ, ʀʛʫʤʥʦʚʩʢʠʤ ʪʨʘʢʪʦʤ ʛʨʫʟʳ ʧʝʨʝʚʦʟʠʣʠʩʴ ʚʴʶʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʚʝʨʭʦʚʳʭ ʣʦʰʘʜʷʭ ʠ ʪʦʣʴʢʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. ʀ ʧʦ ʪʦʤʫ ʠ ʜʨʫʛʦʤʫ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʫʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʝʨʝʚʘʣʠʚʘʪʴ ʯʝʨʝʟ ʭʨʝʙʝʪ ʍʘʤʘʨ-ɼʘʙʘʥ ʚ ʥʘʠʙʦʣʝʝ ʥʝʧʨʠʩʪʫʧʥʦʡ ʝʛʦ ʯʘʩʪʠ.  

ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʚ. ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʭ ʠ ʫʜʦʙʥʳʭ ʧʫʪʝʡ. ʊʘʢ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʫʪʠ ʢ ɹʘʡʢʘʣʫ ʦʪ ʉʝʣʝʥʛʠʥʩʢʘ ʚ ʠʶʣʝ 1881 ʛ. 

ʧʨʦʠʟʚʝʣ ʝʩʘʫʣ ɽʬʠʤʠʡ ʉʝʤʝʥʦʚʠʯ ʇʫʪʠʣʦʚ [1], ʚ ʩʝʥʪʷʙʨʝ ʧʦ ʵʪʦʤʫ ʞʝ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʦʰʝʣ ʩʦʪʥʠʢ ʀʛʫʤʥʦʚ. ɿʘʜʘʯʝʡ ʢʷʭʪʠʥʩʢʦʛʦ ʢʫʧʝʯʝʩʪʚʘ ʙʳʣʦ ʥʘʡʪʠ ʧʫʪʴ ʢ ɹʘʡʢʘʣʫ ʩ 

ʥʘʠʙʦʣʝʝ ʣʝʛʢʠʤʠ ʧʝʨʝʚʘʣʘʤʠ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʢʦʣʝʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚ 

1884 ʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʠ ʥʘʟʚʘʥ ʋʜʫʥʛʠʥʩʢʠʤ ʪʨʘʢʪʦʤ.  

ɺ ʘʨʭʠʚʘʭ ʂʷʭʪʠʥʩʢʦʛʦ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʫʟʝʷ ʠʤ. ʘʢ. ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʥʘʤʠ ʥʘʡʜʝʥʘ ʠ 

ʦʮʠʬʨʦʚʘʥʘ ʨʫʢʦʧʠʩʴ ʉ.ɸ. ʋʩʧʝʥʩʢʦʛʦ çʉʪʘʨʳʡ ʢʫʧʝʯʝʩʢʠʡ ʪʨʘʢʪ ʄʳʩʦʚʘʷ-ʂʷʭʪʘè, 1928 ʛʦʜʘ 

[3]. ɺ ʥʝʡ ʜʘʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʋʜʫʥʛʠʥʩʢʦʛʦ ʪʨʘʢʪʘ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʦʭʦʜʠʣ ʘʚʪʦʨ ʨʫʢʦʧʠʩʠ ʚʦ ʚʨʝʤʷ ʛʫʩʠʥʦʦʟʝʨʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ 1927 ʛʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʥ 

ʧʠʩʘʣ: çɹʦʣʝʝ 20 ʣʝʪ ʫʞʝ ʢʘʢ ʧʦ ʦʟʥʘʯʝʥʥʦʤʫ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʯʘʝʚ ʥʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠ ʧʫʪʴ 

ʵʪʦʪ ʥʠʢʝʤ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ, ʧʦ ʵʪʦʤʫ ʪʦ ʧʫʪʠ ʧʨʠʰʣʦʩʴ ʤʥʝ ʧʨʦʝʭʘʪʴ ʣʝʪʦʤ ʤʠʥʫʚʰʝʛʦ 

ʛʦʜʘ. ʇʦʩʪʘʨʘʶʩʴ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦʪ ʧʫʪʴ ʧʨʝʜ ɺʘʰʠʤʠ ʛʣʘʟʘʤʠ ʧʦ ʩʚʦʝʡ ʧʫʪʝʚʦʡ ʪʝʪʨʘʜʠè.  

ɼʘʣʝʝ ʤʳ ʜʘʝʤ ʯʘʩʪʠʯʥʦʝ ʦʧʠʩʘʥʠʝ ʋʜʫʥʛʠʥʩʢʦʛʦ ʪʨʘʢʪʘ, ʦʩʥʦʚʘʥʥʦʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʉ.ɸ. ʋʩʧʝʥʩʢʦʛʦ. 

ʅʘʯʘʣʴʥʘʷ ʯʘʩʪʴ ʧʫʪʠ ʄʳʩʦʚʘʷ-ʂʷʭʪʘ, ʥʘ ʧʝʨʚʳʭ 50 ʚʝʨʩʪʘʭ, ʩʦʚʧʘʜʘʣʘ ʩ ʥʘʯʘʣʦʤ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ɼʞʠʜʠʥʩʢʦʛʦ ʪʨʘʢʪʘ, ʧʦʝʟʜʢʠ ʧʦ ʢʦʪʦʨʦʤʫ ʦʩʦʙʝʥʥʦ ʦʞʠʚʠʣʠʩʴ ʚ ʪʦ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ 

ʩ ʦʪʢʨʳʪʠʝʤ ʟʦʣʦʪʳʭ ʧʨʠʠʩʢʦʚ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɼʞʠʜʳ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ɺʝʨʭʥʝʫʜʠʥʩʢʘ ʜʦ ʂʷʭʪʳ ʧʦ ʧʦʯʪʦʚʦʤʫ ʪʨʘʢʪʫ ʩʦʩʪʘʚʣʷʣʦ 214 ʚʝʨʩʪ ʠ ʦʪ ʛ. ɺʝʨʭʥʝʫʜʠʥʩʢʘ ʜʦ 

ʄʳʩʦʚʦʡ 134 ʚʝʨʩʪ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʂʷʭʪʳ ʜʦ ʄʳʩʦʚʦʡ ʧʦ ʢʫʧʝʯʝʩʢʦʤʫ ʪʨʘʢʪʫ ï 190 ʚʝʨʩʪ.  

ʅʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ (190 ʚʝʨʩʪ) ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 7 ʩʪʘʥʮʠʡ, ʥʝ ʩʯʠʪʘʷ ʢʦʥʝʯʥʳʭ 

ʧʫʥʢʪʦʚ (ʂʷʭʪʳ ʠ ʄʳʩʦʚʦʡ): ʋʩʪʴ-ʂʷʭʪʠʥʩʢʘʷ, ʅʦʚʦʜʳʨʝʩʪʫʡʩʢʘʷ (ʧʨʝʞʜʝ ʀʭʠʨʠʪʩʢʘʷ), 

ʅʦʚʦʙʦʨʛʦʡʩʢʘʷ (ʧʨʝʞʜʝ ʊʘʙʘʨʪʫʡʩʢʘʷ), ʊʝʤʥʠʥʩʢʘʷ (ʧʨʝʞʜʝ ʀʨʦʡʩʢʘʷ), ʋʜʫʥʛʠʥʩʢʘʷ, 

ɻʫʜʞʠʨʩʢʘʷ ʠ ʋʣʷʪʫʡʩʢʘʷ (ʧʨʝʞʜʝ ɺʝʨʭʥʝ-ʄʳʩʦʚʩʢʘʷ). ʂʷʭʪʠʥʩʢʠʝ ʢʫʧʮʳ ʥʝ ʞʘʣʝʣʠ ʩʨʝʜʩʪʚ 

ʥʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʫʪʠ, ʧʦʵʪʦʤʫ ʪʨʘʢʪ ʙʳʣ ʦʙʩʪʘʚʣʝʥ ʩʪʘʥʮʠʦʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, 

ʤʦʩʪʘʤʠ, ʜʝʨʝʚʷʥʥʳʤʠ ʪʨʫʙʘʤʠ, ʦʪʚʦʜʠʚʰʠʤʠ ʚʦʜʫ, ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʣʦʰʘʜʝʡ ʠ 
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ʧʦʚʦʟʦʢ ʩ ʟʘʧʘʩʘʤʠ ʩʝʥʘ ʠ ʦʚʩʘ. ʅʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʫʪʠ ʢ ɹʘʡʢʘʣʫ ʢʫʧʝʯʝʩʪʚʦʤ ʪʨʘʪʠʣʦʩʴ 

ʦʪ 6194 ʨʫʙ. 14 ʢʦʧ. ʜʦ 11488 ʨʫʙ. 37 ʢʦʧ. [2]. 

ʇʫʪʴ ʦʪ ʊʨʦʠʮʢʦʩʘʚʩʢʘ ʜʦ ʋʩʪʴ-ʂʷʭʪʳ ʰʝʣ ʩʫʭʦʶ ʩʪʝʧʴʶ, ʧʝʨʝʚʘʣʠʚʘʣ ʯʝʨʝʟ ɹʫʨʛʫʪʫʡʩʢʠʡ 

ʭʨʝʙʝʪ ʚ ʤʝʩʪʥʦʩʪʠ ʏʫʚʦʯʠ. ʅʘ ʧʦʣʦʚʠʥʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦʨʦʛʘ ʧʦʜʭʦʜʠʣʘ ʢ ʠʩʪʦʢʘʤ ʨ. ʉʘʚʳ, ʢ 

ʩʝʣʝʥʠʶ ʋʩʪʴ-ʂʷʭʪʘ. ʕʪʘ ʯʘʩʪʴ ʪʨʘʢʪʘ ï ʩʘʤʘʷ ʩʪʘʨʠʥʥʘʷ, ʪʘʢ ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʊʨʦʠʮʢʦʩʘʚʩʢ ʠʟ ʋʩʪʴ-

ʂʷʭʪʳ ʠʤ ʩʣʝʜʦʚʘʣ ʚ ʛʦʨʦʜ ʚ 20-ʭ ʯʠʩʣʘʭ ʬʝʚʨʘʣʷ 1820 ʛ. ʛʨʘʬ ʄ.ʄ. ʉʧʝʨʘʥʩʢʠʡ. ʋʩʧʝʥʩʢʠʡ ʉ.ɸ. 

ʦʪʤʝʪʠʣ, ʯʪʦ çʥʘ ʧʦʣʦʚʠʥʝ ʧʫʪʠ ʢ ʋʩʪʴ-ʂʷʭʪʝ ʤʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʚʠʜʝʪʴ ʚʳʛʨʘʚʠʨʦʚʘʥʥʫʶ ʥʘ ʢʘʤʥʝ 

ʜʘʪʫ 1830, ʩʪʦ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʧʫʪʴ ʵʪʦʪ ʙʳʣ ʧʦʣʦʥ ʦʞʠʚʣʝʥʠʷè. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1920-ʭ ʛʛ. ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʫʪʠ ʫʩʪʫʧʠʣʦ ʤʝʩʪʦ ʰʦʩʩʝʡʥʦʡ ʜʦʨʦʛʝ, ʧʨʦʣʦʞʝʥʥʦʡ ʯʝʨʝʟ ɺʦʨʦʚʩʢʫʶ ʧʘʜʴ. ʆʪ 

ʊʨʦʠʮʢʦʩʘʚʩʢʘ ʜʦ ʋʩʪʴ-ʂʷʭʪʳ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 23 İ ʚʝʨ.  

ʆʪ ʋʩʪʴ-ʂʷʭʪʳ ʜʦʨʦʛʘ h ʣʘ ʧʨʘʚʳʤ ʙʝʨʝʛʦʤ ʉʝʣʝʥʛʠ. ʈʝʢʘ ʟʜʝʩʴ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʫʢʘʚʘ, 

ʦʪʜʝʣʷʷ ʦʪ ʩʝʙʷ ʧʨʦʪʦʢʠ ʠ ʩʪʘʨʦʨʝʯʴʷ, ʦʧʦʷʩʳʚʘʷ ʠʤʠ ʨʷʜ ʦʩʪʨʦʚʦʚ, ʟʘʪʦʧʣʷʝʤʳʭ ʚ ʙʦʣʴʰʫʶ ʚʦʜʫ. 

ɼʦʨʦʛʘ ʯʘʩʪʴ ʧʫʪʠ ʰʣʘ ʧʦ ʫʟʢʦʤʫ ʢʘʤʝʥʠʩʪʦʤʫ ʙʝʨʝʛʫ ʩʪʘʨʦʛʦ ʨʫʩʣʘ ʨʝʢʠ (ʥʝʧʦʜʘʣʝʢʫ ʋʩʪʴ-

ʂʷʭʪʠʥʩʢʘʷ ʧʝʱʝʨʘ), ʥʘ 10-ʡ ʚʝʨʩʪʝ ʧʦʜʭʦʜʠʪ ʢ ʧʝʨʝʚʦʟʫ ʯʝʨʝʟ ʉʝʣʝʥʛʫ. ʇʝʨʝʝʟʜ ʵʪʦʪ ʥʘʭʦʜʠʣʩʷ 

ʨʘʥʝʝ ʥʘʧʨʦʪʠʚ ʜʝʨʝʚʥʠ ɿʘʨʫʙʠʥʦʡ, ʥʘ 7-ʡ ʚʝʨʩʪʝ ʦʪ ʋʩʪʴ-ʂʷʭʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʟʜʝʩʴ 

ʦʩʪʨʦʚʦʚ, ʧʝʨʝʥʝʩʝʥ ʥʘ 3 ʚʝʨʩʪʳ ʥʠʞʝ. ʇʝʨʝʧʨʘʚʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʢʘʨʙʘʟʝ, ʥʘ ʚʝʩʣʘʭ. 

ɼʘʣʝʝ ʧʫʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7 ʚʝʨʩʪ ʧʨʦʣʝʛʘʣ ʧʦ ʨʦʚʥʦʤʫ ʣʫʛʫ ʢ ʨʝʢʝ ɼʞʠʜʝ. ʏʝʨʝʟ 

ʨ. ɼʞʠʜʫ ʙʳʣʘ ʫʩʪʨʦʝʥʘ ʭʦʨʦʰʘʷ ʧʝʨʝʧʨʘʚʘ ʥʘ ʢʘʥʘʪʝ. ɸʚʪʦʨ ʦʯʝʨʢʘ ʦʪʤʝʯʘʣ: çɺʦ ʚʨʝʤʷ ʜʦʞʜʝʡ 

ʚʦʜʳ ɼʞʠʜʳ ʙʳʩʪʨʦ ʧʨʠʙʳʚʘʶʪ ʠ ʧʦʵʪʦʤʫ ʧʝʨʝʚʦʟ ʵʪʦʪ ʠʩʧʨʘʚʝʥ ʚʦ ʚʨʝʤʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ, 

ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʜʠʡ ʢʘʨʙʘʟ ʩʥʠʤʘʝʪʩʷ ʩ ʢʘʥʘʪʘ ʠ ʧʝʨʝʧʨʘʚʘ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘ ʚʝʩʣʘʭ. ɺ ʧʨʝʞʥʝʝ 

ʚʨʝʤʷ ʧʝʨʝʧʨʘʚʘ ʯʝʨʝʟ ɼʞʠʜʫ ʩʦʜʝʨʞʘʣʘʩʴ ʧʦ ʤʦʩʪʫ. ʄʦʩʪ ʚʳʩʪʨʦʝʥ ʙʳʣ ʢʷʭʪʠʥʩʢʠʤ ʢʫʧʮʦʤ 

ʅ.ʃ. ʄʦʣʯʘʥʦʚʳʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʚʠʞʝʥʠʷ ʥʘ ʝʛʦ ʞʝ ʧʨʠʠʩʢʠ ʚ ʚʝʨʰʠʥʝ ʨ. ɼʞʠʜʳ, ʩʪʦʠʤʦʩʪʴ 

ʤʦʩʪʘ ʚ ʩʚʦʝ ʚʨʝʤʷ ʙʦʣʝʝ 40 000 ʨʫʙ., ʧʨʠʤʝʨʥʦ ʚ 1908 ʛ. ʦʥ ʩʛʦʨʝʣ ʦʪ ʥʝʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ 

ʩ ʦʛʥʝʤ. ʇʦ ʧʝʨʝʧʨʘʚʝ ʯʝʨʝʟ ɼʞʠʜʫ ʧʫʪʴ ʠʜʝʪ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ, ʦʢʘʡʤʣʝʥʥʦʤʫ ʛʨʷʜʦʡ 

ɹʦʨʛʦʡʩʢʠʭ ʛʦʨ, ʧʦ ʤʝʩʪʥʦʩʪʠ, ʥʦʩʷʱʝʡ ʤʦʥʛʦʣʴʩʢʦʝ ʥʘʟʚʘʥʠʝ çʜʦʨʷʫʥè.  

ɺ 5 ʦʪ ʧʝʨʝʧʨʘʚʳ ʯʝʨʝʟ ʨʝʢʫ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ɼʝʨʠʩʪʫʡʩʢʠʡ ʜʘʮʘʥ. ʋʩʧʝʥʩʢʠʡ ʦʪʤʝʯʘʣ: 

çʆʪ ʜʘʮʘʥʘ ʚ ʧʨʝʞʥʝʝ ʚʨʝʤʷ ʜʦʨʦʛʘ ʦʪʭʦʜʠʣʘ ʚ ʧʘʜʴ ʀʭʠʨʠʪ ʠ ʧʦʩʣʝ ʧʝʨʝʚʘʣʘ ʯʝʨʝʟ ʚʳʩʦʢʠʡ 

ʀʭʠʨʠʪʩʢʠʡ ʭʨʝʙʝʪ ʚʳʭʦʜʠʣʘ ʢ ʩʪʘʥʮʠʠ ʐʘʙʘʨʪʫʡ ʚ ɹʦʨʛʦʡʩʢʦʡ ʩʪʝʧʠ, ʧʦʟʜʥʝʝ ʙʳʣ ʧʨʠʥʷʪ 

ʚʘʨʠʘʥʪ ʜʦʨʦʛʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʜʘʣʴʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʀʭʠʨʠʪʩʢʠʤ, ʥʦ ʙʝʟ ʧʝʨʝʚʘʣʦʚ, ʧʦ 

ʦʙʰʠʨʥʦʡ ɹʦʨʛʦʡʩʢʦʡ ʩʪʝʧʠ. ʅʝ ʚʜʘʣʝʢʝ ʦʪ ʜʘʮʘʥʘ ʧʫʪʴ ʠʜʝʪ ʙʝʨʝʛʦʤ ʞʠʚʦʧʠʩʥʦʡ ʧʨʦʪʦʢʠ ʨ. 

ɼʞʠʜʳ, ʦʢʘʡʤʣʝʥʥʦʡ ʧʨʷʜʦʤ ʠʣʴʤʦʚʳʭ ʜʝʨʝʚʴʝʚ ʫ ʧʦʜʥʦʞʠʷ ʢʨʫʪʳʭ ʛʦʨ. ʉ ʜʦʨʦʛʠ ʚʠʜʥʳ 

ʫʪʝʩʳ, ʫ ʢʦʪʦʨʳʭ, ʚʳʨʳʚʘʷʩʴ ʠʟ ʛʦʨ, ʧʨʦʪʝʢʘʝʪ ʟʜʝʩʴ ɼʞʠʜʘ, ʪʘʢ ʥʘʟ. çʑʝʢʠè. ʇʫʪʴ ʧʨʦʭʦʜʠʣ 

ʧʦ ʢʘʤʝʥʠʩʪʦʡ ʨʘʚʥʠʥʝ ʠ ʚ 7 ʚʝʨ. ʆʪ ʫʧʦʤʷʥʫʪʦʛʦ ʜʘʮʘʥʘ, ʧʨʷʤʦ ʧʨʦʪʠʚ çʑʝʢè ʫʩʪʨʦʝʥʘ ʙʳʣʘ 

ʧʨʝʞʜʝ ʅʦʚʦ-ɼʞʠʜʠʥʩʢʘʷ ʩʪʘʥʮʠʷ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʥʘ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ. ɺ ʥʝʩʢʦʣʴʢʠʭ 

ʰʘʛʘʭ ʦʪ ʜʦʨʦʛʠ ʚʠʜʥʳ ʩʣʝʜʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʢʫʯʘ ʢʠʨʧʠʯʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʟʜʝʩʴ 

ʧʝʯʠ, ʢʫʜʘ ʚʳʚʝʟʝʥʳ ʧʦʩʪʨʦʡʢʠ, ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʜʘʣʦ ʩʚʝʜʝʥʠʡ ʤʥʝ ʥʝ ʤʦʛʣʦ. ʆʪ ʋʩʪʴ-

ʂʷʭʪʳ ʜʦ ʅʦʚʦ-ɼʞʠʜʠʥʩʢʦʡ ʩʪʘʥʮʠʠ 28 İ ʚʝʨʩʪè. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʲʝʤ ʪʝʟʠʩʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʝʩʪʠ ʧʦʣʥʦʩʪʴʶ ʪʝʢʩʪ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ. 

ʆʧʠʩʘʥʠʝ ʪʨʘʢʪʘ ʪʘʢʞʝ ʜʘʥʦ ʫ ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʚ ʢʥʠʛʝ çʄʦʠ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ 

ʉʠʙʠʨʠè, ʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʦʨʦʛʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʪʦʘʣʴʙʦʤʝ ʅ.ɸ. ʏʘʨʫʰʠʥʘ çɺʠʜʳ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ʀʨʢʫʪʩʢʘè  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʨʘʥʪʫ ʈʌʌʀ 15-06-07870 çʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʠ, ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷè. 
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ɸʙʩʪʨʘʢʪ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʜʥʦʤʫ ʧʘʤʷʪʥʠʢʫ ʧʨʠʨʦʜʳ ʦʟʝʨʫ ʂʠʨʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʶʛʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷʚ ʂʷʭʪʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʄʦʥʛʦʣʠʝʡ. ʅʘ ʦʟʝʨʝ ʩ 1885 ʛ. ʧʦ 1928 ʛ. ʜʦʙʳʚʘʣʠʩʴ ʩʦʜʘ ʠ ʩʦʣʴ, ʥʦ 

ʠʟʚʝʩʪʥʦʩʪʴ ʦʟʝʨʦ ʧʦʣʫʯʠʣʦ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʛʨʷʟʷʤ ʠ ʮʝʣʝʙʥʳʤ ʩʚʦʡʩʪʚʘʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʟʝʨʦ ʂʠʨʘʥ, ʩʦʣʝʚʘʨʝʥʥʳʡ ʟʘʚʦʜ, ʢʫʨʦʨʪ, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ. 

 

ʂʫʨʦʨʪ ʂʠʨʘʥ ʥʘʭʦʜʠʪʩʷ ʚ 300 ʢʤ ʢ ʶʛʫ ʦʪ ʛ. ʋʣʘʥ-ʋʜʵ, ʩʪʦʣʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, 

ʠ ʚ 30 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʛ. ʂʷʭʪʘ ʥʘ ʙʝʨʝʛʫ ʦʟ. ʂʠʨʘʥ (ʉʦʣʝʥʦʝ). ʆʟʝʨʦ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʙʦʣʴʰʦʡ, 

ʟʘʤʢʥʫʪʦʡ ʩ ʪʨʝʭ ʩʪʦʨʦʥ, ʢʦʪʣʦʚʠʥʝ, ʚʳʪʷʥʫʪʦʡ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʉ ʩʝʚʝʨʘ, 

ʟʘʧʘʜʘ ʠ ʶʛʘ ʢʦʪʣʦʚʠʥʘ ʦʢʨʫʞʝʥʘ ʢʘʤʝʥʠʩʪʳʤ ʭʨʝʙʪʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʣʦʩʢʠʭ ʛʦʨ, 

ʦʪʜʝʣʸʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʣʦʩʢʠʤʠ ʩʝʜʣʦʚʠʥʘʤʠ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ, ʦʪʢʨʳʪʦʤ ʢ 

ʨ. ʏʠʢʦʡ (ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʣʝʚʦʡ ʧʨʦʪʦʢʠ ʨʝʢʠ ï 1,3 ʢʤ), ʨʘʩʧʦʣʦʞʝʥ ʧ. ʂʫʨʦʨʪ ʂʠʨʘʥ.  

ʈʘʟʤʝʨʳ ʦʟ. ʂʠʨʘʥ ʠʟʤʝʥʯʠʚʳ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 

0,4 ʢʤĮ (ʧʦʩʣʝ ʜʦʞʜʝʡ ï ʜʦ 1 ʢʤĮ, ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʧʝʨʝʩʳʭʘʝʪ ʧʦʣʥʦʩʪʴʶ), ʥʘ 1 ʦʢʪʷʙʨʷ 

2016 ʛ. ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʣʘ 0,266 ʢʤĮ, ʥʘ 28 ʘʚʛʫʩʪʘ 2017 ï 0,260 ʢʤĮ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ï 1,6 ʢʤ, 

ʰʠʨʠʥʘ ï ʜʦ 0,6 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚ ʘʚʛʫʩʪʝ 2017 ʛ. ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5 ʤ. ʇʨʠʙʨʝʞʥʘʷ 

ʧʦʯʚʘ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʘʷ, ʤʝʩʪʘʤʠ ï ʯʠʩʪʦ ʧʝʩʯʘʥʘʷ. ʀʟ-ʟʘ ʟʘʪʷʥʫʚʰʝʛʦʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʤʘʣʦʚʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʦʙʥʘʞʠʣʠʩʴ ʦʪʤʝʣʠ ʠ ʬʫʥʜʘʤʝʥʪʳ 

ʩʦʣʝʚʘʨʥʠʮʳ. 

ʅʘ ʢʫʨʦʨʪʝ ʂʠʨʘʥ ʣʝʯʘʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʝʨʚʥʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʞʥʳʝ, ʞʝʥʩʢʠʝ 

ʙʦʣʝʟʥʠ, ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ, ʧʦʩʣʝʜʩʪʚʠʷ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ, ʪʨʘʚʤ ʛʦʣʦʚʳ ʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. ɻʨʷʟʴ ʦʟ. ʂʠʨʘʥ ʙʣʘʛʦʪʚʦʨʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʦʞʫ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʢʦʩʤʝʪʠʢʝ. 

ɺʦʜʘ ʛʦʨʴʢʦ-ʩʦʣʝʥʘʷ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʘʷ ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 3 ʛ/ʣ, ʱʝʣʦʯʥʘʷ ï ʨʅ 9. ʈʘʧʘ ʚʦʜʦʝʤʘ ʩʦʜʝʨʞʠʪ ʙʨʦʤ, ʤʝʪʘʙʦʨʥʫʶ ʢʠʩʣʦʪʫ, 

ʩʝʨʦʚʦʜʦʨʦʜ, ʩʫʣʴʬʠʜ ʞʝʣʝʟʘ. ʄʦʱʥʦʩʪʴ ʛʨʷʟʝʚʳʭ ʧʣʘʩʪʦʚ ʜʦʭʦʜʠʪ ʜʦ 2 ʤʝʪʨʦʚ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʷʟʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 24,2 ʜʦ 93,8 ʛ/ʣʈʧ. ʉʦʛʣʘʩʥʦ 

ɻʆʉʊʫ ʥʘ ʣʝʯʝʙʥʳʝ ʛʨʷʟʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʠʣʳ 

ʦʟ. ʂʠʨʘʥ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʠʣʦʚʳʤ ʩʫʣʴʬʠʜʥʳʤ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʣʝʯʝʙʥʳʤ 

ʛʨʷʟʷʤ. ɺ ʟʘʢʣʶʯʝʥʠʠ ˉ 124 ʦʪ 03.02.2010 ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚʦʜʳ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟ. ʂʠʨʘʥè ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦ ʦʩʥʦʚʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʘʙʦʩʫʣʴʬʠʜʥʳʤ ʩʨʝʜʥʝʤʠʥʠʨʘʣʠʟʦʚʘʥʥʳʤ ʠʣʦʚʳʤ ʣʝʯʝʙʥʳʤ ʛʨʷʟʷʤ 

ʉʘʜʛʦʨʦʜʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ [1]. 

ʆʟʝʨʦ ʂʠʨʘʥ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʤ ʠ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʤ ʇ.ʉ. ʇʘʣʣʘʩʦʤ. ʅʘ ʦʟʝʨʝ ʦʥ ʙʳʣ 29 ʠʶʥʷ 1772 ʛ. ʠ ʦʪʤʝʪʠʣ ʩʣʝʜʫʶʱʝʝ: 

çʉʦʣʝʥʦʝ ʦʟʝʨʦ ʤʝʣʢʦʝ ʠ ʠʣʦʚʘʪʦʝ, ʠ ʧʦʯʪʠ ʫʞʝ ʥʘʧʦʣʦʚʠʥʫ ʧʝʨʝʩʦʭʰʝʝ. ʆʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪ 

ʩʘʞʝʥ ʚʝʣʠʯʠʥʦʶ ʠ ʦʪ ʶʛʫ ʢ ʩʝʚʝʨʫ ʧʨʦʜʦʣʛʦʚʘʪʦ. ʅʘ ʙʝʨʝʛʘʭ ʧʦ ʚʩʝʤ ʨʘʩʪʝʥʠʷʤ ʦʩʝʣʘ 

ʩʦʣʷʥʘʷ ʢʦʨʢʘ ʠʟ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʦʜʥʘʢʦ ʠ ʩ ʛʦʨʴʢʦʶ ʩʤʝʰʘʥʥʦʡè [2].  

ɺ 1850 ʛ. ʪʨʦʠʮʢʦʩʘʚʩʢʠʡ ʚʦʝʥʥʳʡ ʚʨʘʯ ʇʬʘʬʬʠʫʩ ʫʩʪʨʦʠʣ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʣʝʯʝʙʥʠʮʫ 

ʜʣʷ ʩʦʣʜʘʪ ʠ ʢʘʟʘʢʦʚ ʉʠʙʠʨʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʙʘʪʘʣʴʦʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ 1862 ʛ. 

ʃʶʙʠʣʠ ʧʨʠʥʠʤʘʪʴ ʛʨʷʟʝʚʳʝ ʠ ʚʦʜʥʳʝ ʚʘʥʥʳ ʢʷʭʪʠʥʩʢʠʝ ʢʫʧʮʳ, ʜʘʯʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ 

ʥʝʜʘʣʝʢʦ ʚ 9 ʢʤ ʥʘ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ʦʟʝʨʘ ʚ ʩ. ʋʩʪʴ-ʂʠʨʘʥ. ʇʨʠʝʟʞʘʶʱʠʝ ʠʟ ʨʘʟʥʳʭ 

ʤʝʩʪ ʞʝʥʱʠʥʳ ʞʠʣʠ ʚ ʩʪʘʨʦʡ ʠʟʙʝ. ʃʝʪʦʤ ʣʝʯʠʣʠʩʴ ʢʫʩʪʘʨʥʦ, ʧʨʠʤʠʪʠʚʥʦ, ʧʨʠʝʟʞʘʷ ʙʝʟ 

ʚʩʷʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʪ ʚʨʘʯʝʡ, ʩʘʤʠ ʥʘʙʠʨʘʣʠ ʛʨʷʟʴ, ʠ ʦʙʢʣʘʜʳʚʘʣʠʩʴ ʝʶ. 

ɺ 1876 ʛ. ʚ ʊʨʦʠʮʢʦʩʘʚʩʢʦʝ ʨʝʘʣʴʥʦʝ ʫʯʠʣʠʱʝ ʧʨʠʝʭʘʣʦ ʜʚʘ ʫʯʠʪʝʣʷ, ʠʥʞʝʥʝʨ-

ʪʝʭʥʦʣʦʛ ʂ.ʇ. ɿʘʥʝʚʩʢʠʡ ʠ ʗ.ʇ. ʉʤʠʨʥʠʮʢʠʡ. ʇʨʦʚʦʜʷ ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ ʥʘ ʜʘʯʝ ʚ ʩ. ʋʩʪʴ-
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ʂʠʨʘʥ, ʦʥʠ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʛʦʨʴʢʦ-ʩʦʣʝʥʳʤ ʦʟ. ʂʠʨʘʥ. ɿʘʥʝʚʩʢʠʡ ʚʟʷʣ ʦʙʨʘʟʮʳ ʨʘʩʩʦʣʘ ʠ 

ʥʘʰʝʣ ʚ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ɿʠʤʦʡ ʦʥʠ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʝʭʘʣʠ ʥʘ 

ʦʟʝʨʦ ʩ 15 ʨʘʙʦʯʠʤʠ, ʢʦʪʦʨʳʝ ʚʳʨʳʣʠ ʢʦʣʦʜʝʮ, ʦʪʢʫʜʘ ʙʳʣʘ ʚʟʷʪʘ ʥʦʚʘʷ ʧʨʦʙʘ. ʆʢʦʥʯʘʪʝʣʴʥʦ 

ʫʙʝʜʠʚʰʠʩʴ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʠ ʩʦʣʠ ʚ ʩʦʣʷʥʦʤ ʠʩʪʦʯʥʠʢʝ ʦʟʝʨʘ, 

ʂ.ʇ. ɿʘʥʝʚʩʢʠʡ ʟʘʜʫʤʘʣ ʦʩʥʦʚʘʪʴ ʟʜʝʩʴ ʩʦʣʝʚʘʨʝʥʥʳʡ ʟʘʚʦʜ. ɺ ʪʦ ʚʨʝʤʷ ʩʦʣʴ ʧʨʠʚʦʟʠʣʘʩʴ ʚ 

ʛ. ʊʨʦʠʮʢʦʩʘʚʩʢ (ʥʳʥʝ ʛ. ʂʷʭʪʘ) ʠʟ ʛ. ʀʨʢʫʪʩʢʘ ʠ ʧʨʦʜʘʚʘʣʘʩʴ ʧʦ 2 ʨ. 40 ʢ. ʟʘ ʧʫʜ ʠ ʜʦʨʦʞʝ. 

ʗ.ʇ. ʉʤʠʨʥʠʮʢʠʡ ʘʨʝʥʜʦʚʘʣ ʫ ʤʝʩʪʥʳʭ ʢʘʟʘʢʦʚ ʦʢʦʣʦ 30 ʜʝʩʷʪʠʥ ʧʘʩʪʙʠʱ ʜʣʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʚʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. çʇʦʜ ʟʘʚʦʜ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠ ʫʩʘʜʴʙʫ ʙʳʣʦ 

ʟʘʥʷʪʦ ʜʦ ʧʷʪʠ ʜʝʩʷʪʠʥ, ʛʜʝ ʘʨʝʥʜʘʪʦʨʦʤ ʚ ʪʨʠ ʛʦʜʘ, 1883-1885 ʛʛ. ʧʦʩʪʨʦʝʥʳ: ʩʘʤ ʟʘʚʦʜ ʩ 

ʙʘʩʩʝʡʥʘʤʠ; ʩʢʣʘʜ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʣʠ; ʯʝʪʳʨʝ ʢʦʥʥʳʭ ʧʨʠʚʦʜʘ ʜʣʷ ʥʘʢʘʯʠʚʘʥʠʷ ʩʦʣʷʥʦʛʦ 

ʨʘʩʩʦʣʘ ʚ ʯʨʝʥʳ; ʥʝʙʦʣʴʰʦʝ ʤʳʣʦʚʘʨʝʥʥʦʝ ʠ ʩʚʝʯʥʦʝ (ʜʣʷ ʚʳʜʝʣʢʠ ʩʘʣʴʥʳʭ ʩʚʝʯʝʡ) 

ʟʘʚʝʜʝʥʠʝ; ʢʠʨʧʠʯʥʳʡ ʟʘʚʦʜ ʩ ʦʙʞʠʛʘʪʝʣʴʥʦʡ ʧʝʯʴʶ ʥʘ 20 000 ʢʠʨʧʠʯʝʡ, ʩ ʩʘʨʘʝʤ ʠ ʠʟʙʦʡ 

ʧʨʠ ʥʝʤ; ʢʫʟʥʝʯʥʘʷ ʠ ʩʣʝʩʘʨʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʩ ʠʟʙʦʡ ʜʣʷ ʢʫʟʥʝʮʘ; ʦʪʜʝʣʝʥʠʝ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʱʝʣʦʢʘ; ʩʢʣʘʜ ʜʣʷ ʠʟʚʝʩʪʠ; ʞʠʣʦʡ ʭʦʟʷʡʩʢʠʡ ʜʦʤ; ʢʫʭʥʷ, ʘʤʙʘʨʳ, ʩʘʨʘʠ, 

ʢʦʥʶʰʥʠ ʥʘ 20 ʛʦʣʦʚ ʩʢʦʪʘ, ʣʶʜʩʢʘʷ, ʙʘʥʷ; ʣʝʜʥʠʢ ʠ ʢʦʣʦʜʝʮ ʧʨʝʩʥʦʡ ʚʦʜʳ.  

ɼʦʙʳʚʘʝʤʘʷ ʥʘ ʟʘʚʦʜʝ ʩʦʣʴ ʩʙʳʚʘʣʘʩʴ ʚ ʛ. ʊʨʦʠʮʢʦʩʘʚʩʢʝ, ʛʜʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʟʘʚʦʜʩʢʘʷ 

ʣʘʚʢʘ ʜʣʷ ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʩʚʦʝʡ ʩʦʣʴʶ, ʢʦʪʦʨʘʷ ʧʨʦʜʘʚʘʣʘʩʴ ʧʦ ʚʩʝʤʫ 

ʊʨʦʠʮʢʦʩʘʚʩʢʦʤʫ ʦʢʨʫʛʫ ʠ, ʦʪʯʘʩʪʠ, ʧʦ ʉʝʣʝʥʛʠʥʩʢʦʤʫ ʠ ɺʝʨʭʥʝʫʜʠʥʩʢʦʤʫ ʦʢʨʫʛʘʤ. ɺ 1893 ʛ. 

ʚʣʘʜʝʣʴʮʝʤ ʂʠʨʘʥʩʢʦʛʦ ʟʘʚʦʜʘ ʧʨʦʜʘʥʦ 20 000 ʧʫʜʦʚ ʩʦʣʠ ʚ ʛʛ. ɺʝʨʭʥʝʫʜʠʥʩʢ (ʩʝʡʯʘʩ ʛ. ʋʣʘʥ-

ʋʜʵ) ʠ ʏʠʪʫ. ʇʦ ʮʝʥʝ ʦʥʘ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʣʘ ʩ ʢʘʟʝʥʥʳʤ ʋʩʦʣʴʩʢʠʤ ʟʘʚʦʜʦʤ ʠ ʧʦ 

ʢʘʯʝʩʪʚʫ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʠʣʘ ʩʦʣʴ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʩʦʣʝʚʘʨʝʥʥʦʛʦ ʟʘʚʦʜʘ ɻʦʣʜʦʙʠʥʘ. 

ɺ 1896 ʛ. ʂʠʨʘʥʩʢʠʡ ʩʦʣʝʚʘʨʝʥʥʳʡ ʟʘʚʦʜ ʫʯʘʩʪʚʦʚʘʣ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʚʳʩʪʘʚʢʝ. ʋ ʉʤʠʨʥʠʮʢʦʛʦ ʗ.ʇ. ʙʳʣʠ ʧʣʘʥʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʟʘʚʦʜʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʣʠ. ʇʦʟʞʝ ʫ ʟʘʚʦʜʘ ʙʳʣ ʝʱʸ ʦʜʠʥ ʚʣʘʜʝʣʝʮ ï ʪʦʨʛʦʚʳʡ ʜʦʤ 

çʂʦʢʦʚʠʥ ʠ ɹʘʩʦʚè. 

ɺ 1921 ʛ. ʟʘʚʦʜ ʥʘʮʠʦʥʘʣʠʟʠʨʦʚʘʣʠ, ʘ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʝʨʝʦʩʥʘʱʝʥʠʝ. 24 ʘʧʨʝʣʷ 1925 ʛ. ʧʫʱʝʥ ʚ ʭʦʜ ʂʠʨʘʥʩʢʠʡ ʟʘʚʦʜ ʢʘʫʩʪʠʯʝʩʢʦʡ ʩʦʜʳ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʨʘʙʘʪʳʚʘʣ ʦʪʭʦʜʳ ʩʦʣʝʚʘʨʝʥʠʷ. ɿʘʚʦʜʫ ʙʳʣʦ ʜʘʥʦ ʟʘʜʘʥʠʝ ʜʦ 1 ʦʢʪʷʙʨʷ ʚʳʨʘʙʦʪʘʪʴ 5 000 

ʧʫʜʦʚ ʢʘʫʩʪʠʯʝʩʢʦʡ ʩʦʜʳ. ʆʜʥʘʢʦ 6 ʩʝʥʪʷʙʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ ʚʳʰʣʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʉʦʚʝʪʘ 

ʥʘʨʦʜʥʳʭ ʢʦʤʠʩʩʘʨʦʚ ɹʄɸʉʉʈ ʦ ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʩʦʣʝʚʘʨʝʥʥʦʛʦ ʠ ʩʦʜʦʩʫʣʴʬʘʪʥʦʛʦ 

ʟʘʚʦʜʘ. ʉʚʷʟʘʥʦ ʵʪʦ ʙʳʣʦ ʩ ʪʝʤ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʚʘʝʤʦʡ ʩʦʣʠ ʩʪʘʥʦʚʠʣʦʩʴ 

ʚʩʝ ʤʝʥʴʰʝ, ʨʘʩʭʦʜʳ ʧʨʝʚʳʰʘʣʠ ʜʦʭʦʜʳ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʝʚʘʨʝʥʥʳʡ ʠ ʩʦʜʦʩʫʣʴʬʘʪʥʳʡ 

ʟʘʚʦʜʳ ʧʨʝʢʨʘʪʠʣʠ ʨʘʙʦʪʫ, ʦ ʯʝʤ ʛʦʚʦʨʠʪʩʷ ʚ ʘʨʭʠʚʥʦʡ ʩʧʨʘʚʢʝ ʟʘ 1928 ʛ.  

15 ʠʶʥʷ 1924 ʛ. ʚ ʂʷʭʪʠʥʩʢʦʤ ʘʡʤʘʢʝ ʙʳʣ ʦʪʢʨʳʪ ʂʠʨʘʥʩʢʠʡ ʢʫʨʦʨʪ. ʎʝʥʪʨʘʣʴʥʳʤ 

ʉʦʚʝʪʦʤ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʫʨʷʪ-ʄʦʥʛʦʣʴʩʢʦʡ ɸʉʉʈ ʚ 1927 ʛ. ʚʳʜʝʣʝʥʳ ʥʦʚʳʝ 

ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʧʨʠʝʟʞʘʶʱʠʭ, ʦʙʦʨʫʜʦʚʘʥʳ ʚʘʥʥʳʝ ʦʪʜʝʣʝʥʠʷ, ʦʪʢʨʳʪʘ ʩʪʦʣʦʚʘʷ, ʦʪʜʝʣʝʥʠʝ 

ʢʦʦʧʝʨʘʪʠʚʘ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦʩʪʦʷʥʥʘʷ ʚʨʘʯʝʙʥʘʷ ʧʦʤʦʱʴ. 

ɻʨʷʟʝʣʝʯʝʙʥʠʮʘ ʂʠʨʘʥ ʦʪʢʨʳʪʘ ʚ 1949 ʛ. ʆʥʘ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʟʜʨʘʚʥʠʮʝʡ 

ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʚ ɹʫʨʷʪʩʢʦʡ ɸʉʉʈ ʠ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʝʭ (ʦʩʪʘʣʴʥʳʝ ʪʨʠ ï ʋʛʜʘʥ, ɸʙʘʥʘʭ, ʉʘʜ-

ʛʦʨʦʜ) ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ɻʨʷʟʠ ʦʟʝʨʘ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ. ɺ ʛʨʷʟʝʣʝʯʝʙʥʠʮʝ ʨʘʙʦʪʘʣʦ ʜʚʘ ʦʪʜʝʣʝʥʠʷ: ʛʨʷʟʝʚʦʝ ʠ ʚʘʥʥʦʝ, ʢʘʙʠʥʝʪ 

ʤʘʩʩʘʞʘ. ʄʝʜʧʝʨʩʦʥʘʣ ʩʦʩʪʘʚʣʷʣʠ ʛʣʘʚʚʨʘʯ, ʩʪʘʨʰʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ, ʪʨʠ ʩʘʥʠʪʘʨʘ, 

ʯʝʪʳʨʝ ʩʘʥʠʪʘʨʢʠ. ʉʘʤʳʡ ʛʣʘʚʥʳʡ ʮʝʭ ï ʣʝʯʝʙʥʦ-ʛʨʷʟʝʚʳʡ, ʛʜʝ ʨʘʟʦʛʨʝʚʘʣʘʩʴ ʮʝʣʝʙʥʘʷ ʛʨʷʟʴ. 

ʅʘ ʢʫʨʩ ʣʝʯʝʥʠʷ ʙʦʣʴʥʦʛʦ ʫʭʦʜʠʣʦ 300-400 ʢʛ ʛʨʷʟʠ, ʘ ʥʘ ʦʜʠʥ ʧʨʠʝʤ ʧʨʠʭʦʜʠʣʦ 10 ʯʝʣʦʚʝʢ. 

ɾʠʣʦʡ ʢʦʨʧʫʩ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʥʘ 100 ʯʝʣʦʚʝʢ.  

ɺ 1980 ʛ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ɹʫʨʷʪʩʢʦʡ ɸʉʉʈ ʦʟ. ʂʠʨʘʥ ʧʦʣʫʯʠʣʦ 

ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ [3]. ʊʦʛʜʘ ʞʝ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʟʘʧʨʝʱʝʥʘ ʦʭʦʪʘ ʥʘ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ. ʅʘ ʦʟʝʨʝ ʜʦʙʳʚʘʶʪ ʧʨʦʧʠʪʘʥʠʝ ʦʛʘʨʠ, ʣʝʙʝʜʠ, ʯʠʙʠʩʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʪʠʮ.  

ɺ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʢʫʨʦʨʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʠʶʥʴ, ʠʶʣʴ, ʘʚʛʫʩʪ) ʟʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʛʨʷʟʝʣʝʯʝʙʥʠʮʘ çʂʠʨʘʥè, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʥʘ 50 ʤʝʩʪ. ʈʘʙʦʪʘʝʪ ʚʘʥʥʳʡ ʢʦʨʧʫʩ, ʞʠʣʦʡ ʢʦʨʧʫʩ, ʩʪʦʣʦʚʘʷ. ɺ ʩʝʣʝ ʝʩʪʴ ʩʝʣʴʩʢʠʡ ʢʣʫʙ ʠ 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʡ ʧʫʥʢʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʦʨʪ ʥʫʞʜʘʝʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʠ, 
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ʝʩʣʠ ʥʝ ʩʢʘʞʝʪʩʷ ʝʛʦ ʧʨʠʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʩ ʨʝʞʠʤʦʤ ʦʛʨʘʥʠʯʝʥʠʷ), ʙʫʜʫʱʝʝ ʵʪʦʡ 

ʤʝʩʪʥʦʩʪʠ ï ʟʘ ʟʜʨʘʚʥʠʮʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʜʘʞʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʨʘʥʪʫ ʈʌʌʀ 15-06-07870 çʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʠ, ʄʦʥʛʦʣʠʠ ʠ 
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Abstract: The article is devoted to the water nature sanctuary lake Kiran, located in the south of the Republic of 

Buryatia, Kyakhta district, on the Mongolia border. On the lake from 1885 to 1928, soda and salt were extracted, but the 

lake was renowned for its mud and healing properties. 

Keywords: Lake Kiran, salt plant, resort, nature sanctuary. 
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ɸʙʩʪʨʘʢʪ: ʅʘʟʝʤʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʊʦʨʝʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʘʛʘʶʪ ʩʪʝʧʥʳʝ, ʣʫʛʦʚʳʝ ʠ 

ʧʠʦʥʝʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ; ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʪʠʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʥʝ ʚʳʩʦʭʰʠʭ ʊʦʨʝʡʩʢʠʭ 

ʦʟʝʨ. ɿʘʧʘʩʳ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʙʦʣʝʝ ʚʘʨʠʘʙʝʣʴʥʳ, ʥʦ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ, ʯʝʤ ʩʪʝʧʥʳʭ. 

ʅʘʠʙʦʣʴʰʠʡ ʟʘʧʘʩ ʬʠʪʦʤʘʩʩʳ ʠʤʝʶʪ ʢʦʚʳʣʴʥʳʝ ʠ ʚʦʩʪʨʝʮʦʚʦ-ʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ ʩ ʯʠʝʤ ʙʣʝʩʪʷʱʠʤ, 

ʪʨʦʩʪʥʠʢʦʚʳʝ, ʦʩʦʢʦʚʳʝ ʠ ʩʚʝʜʦʚʳʝ ʣʫʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ; ʩʪʝʧʠ; ʣʫʛʘ; ɼʘʫʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 

 

ɼʘʫʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʝ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʆʥʦʥʩʢʦʤ ʠ ɹʦʨʟʠʥʩʢʦʤ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʄʦʥʛʦʣʠʝʡ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. ɺ ʨʝʣʴʝʬʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʦʩʢʠʝ ʦʟʝʨʥʳʝ ʜʝʧʨʝʩʩʠʠ, 

ʫʚʘʣʠʩʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʤʘʩʩʠʚʳ ʥʠʟʢʦʛʦʨʠʡ. ʂʨʫʧʥʝʡʰʠʤʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʦʟʝʨʘ ɹʘʨʫʥ-ʊʦʨʝʡ ʠ ɿʫʥ-ʊʦʨʝʡ ʧʣʦʱʘʜʴʶ 550 ʢʤĮ ʠ 

285 ʢʤĮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2], ʧʝʨʝʩʳʭʘʶʱʠʝ ʠ ʥʘʧʦʣʥʷʶʱʠʝʩʷ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʢʦʣʦ 30 ʣʝʪ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʦʜʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. ʅʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 2015-2016 ʛʛ. 

ʦʟʝʨʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʧʝʨʝʩʳʭʘʥʠʷ, ʘ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚʳʩʦʭʰʝʛʦ 

ʜʥʘ ʙʳʣʠ ʧʦʢʨʳʪʳ ʣʫʛʦʚʦʡ ʠ ʧʠʦʥʝʨʥʦʡ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  

ɿʘʧʘʩʳ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʘʚʷʥʠʩʪʳʭ ʵʢʦʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʩʦʩʪʘʚʣʷʷ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʪʨʘʚʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʥʘʧʦʣʥʝʥʠʠ ʦʟʝʨ ʥʘʟʝʤʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʢʨʳʚʘʶʱʘʷ ʠʭ ʜʥʠʱʘ, ʦʢʘʞʝʪʩʷ ʟʘʪʦʧʣʝʥʘ ʠ 

ʚʢʣʶʯʝʥʘ ʚ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɿʥʘʥʠʝ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʦʙʭʦʜʠʤʦ ʢʘʢ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʘʧʦʚʝʜʥʠʢʘ, ʪʘʢ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ 

ʟʘʧʦʚʝʜʥʠʢʘ. 

 ʅʘʟʝʤʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʊʦʨʝʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚʙʣʠʟʠ ʧʨʦʪʦʢʠ ʋʪʦʯʠ, ʛʜʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʣʘʛʘʶʪ ʩʪʝʧʥʳʝ, ʣʫʛʦʚʳʝ ʠ ʧʠʦʥʝʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʉʨʝʜʠ 

ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʳʝ (Stipa krylovii ï Artemisia frigida) ʠ 

ʚʦʩʪʨʝʮʦʚʦ-ʢʦʚʳʣʴʥʳʝ (Stipa krylovii ï Leymus chinensis), ʧʦ ʜʝʧʨʝʩʩʠʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʯʠʝʚʥʠʢʠ ʠʟ Achnatherum splendens ʩ ʧʷʪʥʘʤʠ ʩʦʣʦʥʯʘʢʦʚ. ʃʫʛʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʜʥʝ 

ʦʟʝʨ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʩʢʠʣʴʥʠʮʝʚʳʤʠ (Puccinellia 

tenuiflora) ʣʫʛʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʨʘʟʥʦʪʨʘʚʥʳʝ (Artemisia mongolica, 

Astragalus adsurgens, Sonchus arvensis) ʣʫʛʘ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʫʶ ï ʪʨʦʩʪʥʠʢʦʚʳʝ (Phragmites 

australis), ʦʩʦʢʦʚʳʝ (Carex reptabunda), ʷʯʤʝʥʥʳʝ (Hordeum brevisubulatum) ʩʦʦʙʱʝʩʪʚʘ. ʎʝʣʴ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʧʨʦʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʫʢʦʩʦʚ ʩ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 0,5 ʤ
2
 ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʩʦʦʙʱʝʩʪʚʝ [4]. ʉʙʦʨ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠʶʥʷ ʧʦ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʠʶʣʷ ʚ 2015 ʠ 2016 ʛʛ. ʥʘ 

ʪʝʨʨʘʩʘʭ ʠ ʙʳʚʰʝʤ ʜʥʝ ʚʳʩʦʭʰʠʭ ʦʟʝʨ ɹʘʨʫʥ-ʊʦʨʝʡ ʠ ɿʫʥ-ʊʦʨʝʡ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ 82 ʩʦʦʙʱʝʩʪʚʘ.  

ɺ 2015 ʛ. ʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʘʧʘʩʳ ʩʫʭʦʡ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʩʦʩʪʘʚʠʣʠ 1,6-

7,1 ʮ/ʛʘ, ʚʝʪʦʰʠ ï 0,4-16,4 ʮ/ʛʘ. ɺ ʩʪʝʧʷʭ 1,6-7,1 ʮ/ʛʘ ʠ 0,3-10,6 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘ 2016 ʛ. ʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʠʘʧʘʟʦʥ ʟʘʧʘʩʦʚ ʩʫʭʦʡ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʢʘʟʘʣʩʷ 

ʰʠʨʝ: 0,4-8,2 ʮ/ʛʘ, ʤʘʩʩʳ ʚʝʪʦʰʠ ï 2,3-16,1 ʮ/ʛʘ. ɺ ʩʪʝʧʷʭ ï 2,1-10,6 ʮ/ʛʘ ʠ 2,6-8,0 ʮ/ʛʘ. 

ʉʨʝʜʠ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘʠʙʦʣʴʰʠʡ ʟʘʧʘʩ ʬʠʪʦʤʘʩʩʳ ʠʤʝʶʪ ʢʦʚʳʣʴʥʳʝ ʠ 

ʚʦʩʪʨʝʮʦʚʦ-ʢʦʚʳʣʴʥʳʝ ʩ ʯʠʝʤ ʙʣʝʩʪʷʱʠʤ (ʩʤ. ʪʘʙʣʠʮʫ). ɺ ʢʦʚʳʣʴʥʦʤ ʠ ʚʦʩʪʨʝʮʦʚʦ-

ʢʦʚʳʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʘʭ ʚ 2016 ʛ. ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʘʧʘʩʳ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ, ʯʪʦ 
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ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ. ɿʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʚ ʉʝʚʝʨʥʦʡ ʄʦʥʛʦʣʠʠ, ʛʜʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʚ 

ʢʦʚʳʣʴʥʭ ʩʪʝʧʷʭ 0,5-8,0 ʮ/ʛʘ [3]. ɺ ʢʦʚʳʣʴʥʳʭ ʠ ʧʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʳʭ ʩʪʝʧʷʭ ʦʪʤʝʯʘʝʪʩʷ 

ʚʳʩʦʢʠʡ ʟʘʧʘʩ ʚʝʪʦʰʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ. 

ɺ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʟʘʧʘʩ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚʘʨʴʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʚ 

ʩʪʝʧʥʳʭ ʚ ʩʠʣʫ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʨʘʩʪʘʥʠʷ ʜʥʘ ʦʟʝʨ. ʅʘʠʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʪʨʦʩʪʥʠʢʦʚʳʝ, ʦʩʦʢʦʚʳʝ ʠ ʩʚʝʜʦʚʳʝ ʣʫʛʘ, ʥʘʠʤʝʥʴʰʠʤʠ ï ʙʝʩʢʠʣʴʥʠʮʝʚʳʝ, ʚʦʩʪʨʝʮʦʚʳʝ, 

ʢʦʭʠʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʃʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʟʘʧʘʩʘʤʠ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ, ʯʝʤ ʩʪʝʧʥʳʝ, ʥʦ ʙʦʣʝʝ ʥʠʟʢʠʤʠ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ. ʊʘʢ, ʚʦʩʪʨʝʮʦʚʳʝ ʣʫʛʘ ʚ ʉʝʚʝʨʥʦʡ ʄʦʥʛʦʣʠʠ ʠʤʝʶʪ ʟʘʧʘʩ 

ʬʠʪʦʤʘʩʳ 9,4-17,3 ʮ/ʛʘ [3], ʚ ʜʦʣʠʥʝ ʨ. ʋʜʘ ʙʝʩʢʠʣʴʥʠʮʝʚʳʝ ʣʫʛʘ ʠʤʝʶʪ ʟʘʧʘʩ ʬʠʪʦʤʘʩʩʳ 

13,9 ʮ/ʛʘ, ʘ ʷʯʤʝʥʥʳʝ 25,3 ʮ/ʛʘ [1]. ʅʘʠʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʬʠʪʦʤʘʩʩʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʦʩʪʥʠʢʦʚʳʝ, ʦʩʦʢʦʚʳʝ ʠ ʩʚʝʜʦʚʳʝ ʣʫʛʘ, ʥʘʠʤʝʥʴʰʠʤʠ ʙʝʩʢʠʣʴʥʠʮʝʚʳʝ, 

ʚʦʩʪʨʝʮʦʚʳʝ, ʢʦʭʠʝʚʳʝ ʣʫʛʘ.  

ʊʘʙʣʠʮʘ 

ɿʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ (ʮ/ʛʘ) ʪʨʘʚʷʥʠʩʪʳʭ ʩʦʦʙʱʝʩʪʚ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

ʅʘʟʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚʘ 

2015 ʛʦʜ 2016 ʛʦʜ 

 ɿʘʧʘʩ 

ʬʠʪʦʤʘʩʩʳ 
ʄʘʩʩʘ ʚʝʪʦʰʠ 

 ɿʘʧʘʩ 

ʬʠʪʦʤʘʩʩʳ 
ʄʘʩʩʘ ʚʝʪʦʰʠ 

ʉʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʂʦʚʳʣʴʥʘʷ (Stipa krylovii) 1,6-7,1 3,8-10,6 2,5-7,6 2,6-8,01 

ʇʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʘʷ (Stipa krylovii ï 

Artemisia frigida) 
1,4-1,5 5,2-2,1 - - 

ɺʦʩʪʨʝʮʦʚʦ-ʢʦʚʳʣʴʥʘʷ (Stipa krylovii 

- Leymus chinensis) 
2,5 4,8 3,95-4,40 3,60-3,95 

ɺʦʩʪʨʝʮʦʚʦ-ʢʦʚʳʣʴʥʘʷ (Stipa krylovii 

- Leymus chinensis)ʩ ʯʠʝʤ ʙʣʝʩʪʷʱʠʤ 

(Achnatherum splendens) 

- - 5,83-6,82 3,07-7,21 

ʇʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʦ-ʚʦʩʪʨʝʮʦʚʘʷ 

(Leymus chinensis-Stipa krylovii -

Artemisia frigida) 

2,2 1,7 - - 

ʃʫʛʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʊʨʦʩʪʥʠʢʦʚʘʷ (Phragmites australis) 2,0-3,4 13,7-16,4 0,4-2,25 7,84-12,09 

ɺʦʩʪʨʝʮʦʚʘʷ (Leymus chinensis) 2,8-6,4 0,4-13,3 1,75 2,32 

ɹʝʩʢʠʣʴʥʠʮʝʚʘʷ (Puccinellia 

tenuiflora) 
2-4,1 0,4-3,1 1,60-7,17 4,04-10,58 

ʆʩʦʢʦʚʘʷ (Carex reptabunda) 3,1 6 2,68 8,02 

ʗʯʤʝʥʥʘʷ (Hordeum brevisubulatum) - - 04,41 5,2 

ʂʦʭʠʝʚʘʷ (Kochia densiflora) - - 2,13 3 

ʉʚʝʜʦʚʘʷ (Suaeda corniculata) - - 2,83 8 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
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DATA ON ABOVE-GROUND PHYTOMASS CAPACITY OF HERBOUS ECOSYSTEMS 

OF DAURSKY NATURE RESERVE 
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Abstract: Vegetation of Torey depression in the area of investigation is composed by steppe, meadow and pioneer plant 

communities; the last two types are distributed primarily on the dry bottom of Torey lakes. The above-ground 

phytomass capacity of meadow communities is more high and more variable then in steppe ones. The highest 

phytomass is revealed in Stipa steppe, Leymus-Stipa steppe, in reed meadows, sedge meadows and Suaeda meadows. 

Keywords: above-ground phytomass; steppes; meadows; Daursky nature reserve.  
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ɸʙʩʪʨʘʢʪ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʩʥʦʚʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʪʫʨʠʟʤʘ ʠ 

ʨʦʣʴ ʵʢʦʪʫʨʠʟʤʘ ʚ ʨʘʟʚʠʪʠʷ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ), ɿʘʙʘʡʢʘʣʴʩʢʠʡ 

ʢʨʘʡ. 
 

ʂ ʵʢʦʪʫʨʠʟʤʫ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ ʚ ʧʨʠʨʦʜʝ, ʢʦʪʦʨʳʝ ʥʝ 

ʥʘʥʦʩʷʪ ʫʱʝʨʙʘ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʩʦʜʝʡʩʪʚʫʶʪ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʠ ʫʣʫʯʰʝʥʠʶ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʢʦʪʫʨʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʪʫʨʠʟʤ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʡ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝʢʘ.  

ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ï ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ 

ʤʥʦʛʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʥʳʡ ʩ ʚʦʧʨʦʩʘʤʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʩʦʭʨʘʥʝʥʠʷ ʥʘʨʦʜʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʚʦʩʧʠʪʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʈʦʣʴ ʵʢʦʪʫʨʠʟʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤʧʘʤʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʤʠʨʝ: 

ʦʙʲʸʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʵʢʦʪʫʨʠʟʤʘ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 25-30%.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʚ ɿʘʙʘʡʢʘʣʴʝ ʰʣʦ ʩʪʠʭʠʡʥʦ, ʥʘ ʦʩʥʦʚʝ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ, ʟʘʯʘʩʪʫʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ 

ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ, ʥʘʠʙʦʣʝʝ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ, ʤʝʩʪʘʭ ʰʣʦ ʩʠʣʴʥʝʡʰʝʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʪʘʨʘʷ ʩʠʩʪʝʤʘ ʩʘʥʘʪʦʨʠʝʚ, ʜʦʤʦʚ ʦʪʜʳʭʘ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʙʘʟ, ʩʦʟʜʘʚʘʚʰʘʷʩʷ ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ (ʪʫʨʙʘʟʘ çʂʫʢʘè, ʢʫʨʦʨʪʳ çʗʤʘʨʦʚʢʘè ʠ çʐʠʚʘʥʜʘè, 

ʜʦʤ ʦʪʜʳʭʘ çʉʦʩʥʦʚʳʡ ʙʦʨè ʠ ʪ.ʜ.) ʦʢʘʟʘʣʘʩʴ ʨʘʟʨʫʰʝʥʥʦʡ. ʆʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʜʝʣʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʤʘʣʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʛʨʘʶʪ ʥʝʦʧʨʘʚʜʘʥʥʦ ʤʘʣʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ. ʂ ʯʠʩʣʫ ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʛʠʦʥʘ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

ï ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ 

ʟʘʪʨʦʥʫʪʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ; 

ï ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʨʠʪʦʨʠʠ (ʣʝʩʘ, ʩʪʝʧʠ, ʚʳʩʦʢʦʛʦʨʴʷ, ʞʠʚʦʧʠʩʥʳʝ ʨʝʢʠ 

ʠ ʦʟʸʨʘ); 

ï çʟʜʦʨʦʚʳʡè ʢʣʠʤʘʪ ʩ ʩʫʭʠʤ ʛʦʨʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ; 

ï ʥʘʣʠʯʠʝ ʜʦʩʪʫʧʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ çʨʘʩʢʨʫʯʝʥʥʳʤʠè ʤʝʩʪʥʳʤʠ 

ʙʨʵʥʜʘʤʠ ʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʩ ʣʝʯʝʙʥʳʤʠ ʛʨʷʟʷʤʠ; 

ï ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʫʣʴʪʫʨʥʦ-ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʷʪ, ʩʝʤʝʡʩʢʠʭ, ʢʘʟʘʢʦʚ, ʵʚʝʥʢʦʚ ʠ ʪ.ʜ.). 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ çʪʦʯʝʢ ʨʦʩʪʘè ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʮʝʥʪʨʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ; 

ï ʩʣʘʙʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʘʣʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʙʠʟʥʝʩʘ ʚ ʨʘʟʚʠʪʠʠ 

ʵʢʦʪʫʨʠʟʤʘ; 



но 
 

ï ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʞʠʚʦʧʠʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʥʝʟʘʢʦʥʥʳʝ 

ʩʚʘʣʢʠ, ʧʦʞʘʨʳ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ), ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ ʯʘʩʪʠ ʛʨʘʞʜʘʥ 

ʠ ʥʝʞʝʣʘʥʠʝ ʠʩʧʦʣʥʷʪʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʸʥʥʳʝ ʧʨʘʚʠʣʘ; 

ï ʩʣʘʙʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʛʨʘʞʜʘʥ ʦ ʧʦʣʴʟʝ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʪʜʳʭʘ ʚ ʧʨʝʜʝʣʘʭ 

ɿʘʙʘʡʢʘʣʴʷ (ʯʝʨʝʟ ʧʫʪʝʚʦʜʠʪʝʣʠ, ʢʘʨʪʳ ʠ ʪ.ʜ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʜʦʣʞʥʦ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʜʭʦʜʳ: 

ï ʚʳʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʘʜʨʝʩʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʥʠʭ: ʨʘʡʦʥ ʀʚʘʥʦ-

ɸʨʘʭʣʝʡʩʢʠʭ ʦʟʸʨ, ɸʣʭʘʥʘʡ, ɸʨʝʡ, ʶʞʥʳʝ ʩʪʝʧʥʳʝ ʦʟʸʨʘ, ʚʳʩʦʢʦʛʦʨʴʷ ʶʛʦ-ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʘ 

ʢʨʘʷ, ʨʘʡʦʥʳ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʂʫʢʘ, ʄʦʣʦʢʦʚʢʘ, ɼʘʨʘʩʫʥ, ʗʤʘʨʦʚʢʘ ʠ ʪ.ʜ.); 

ï ʧʦʜʜʝʨʞʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʥʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʘʣʦ ʨʘʟʚʠʪʳʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʚʝʩʪʥʳʭ ʢʫʣʴʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ: ʧʨʘʟʜʥʠʢ ʧʨʠʣʸʪʘ ʣʝʙʝʜʝʡ (ɸʛʠʥʩʢʠʡ 

ɹʫʨʷʪʩʢʠʡ ʦʢʨʫʛ), ɹʫʫʟʘʬʝʩʪ (ʏʠʪʘ), ʪʨʘʜʠʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʝʜʨʦʚʦʛʦ ʦʨʝʭʘ 

(ʂʨʘʩʥʦʯʠʢʦʡʩʢʠʡ ʨʘʡʦʥ), ʨʝʣʠʛʠʦʟʥʦʝ ʧʘʣʦʤʥʠʯʝʩʪʚʦ (ɸʣʭʘʥʘʡ, ʙʳʚʰʠʡ ʋʨʣʫʢʩʢʠʡ 

ʤʦʥʘʩʪʳʨʴ, ʙʳʚʰʠʡ ʀʨʛʝʥʩʢʠʡ ʦʩʪʨʦʛ), ʨʘʡʦʥʥʳʝ ʠ ʩʝʣʴʩʢʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ, ʰʢʦʣʴʥʳʝ) ʤʫʟʝʠ, 

ʙʘʣʴʥʝʦʣʝʯʝʥʠʝ ʠ ʛʨʷʟʝʣʝʯʝʥʠʝ ʠ ʪ.ʜ.; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ, ʧʨʦʨʳʚʥʳʭ ʢʫʣʴʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ ɸʨʭʠʪʝʢʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʫʟʝʷ, 

ʩʦʟʜʘʥʠʝ ʎʝʥʪʨʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʦʨʥʦʛʦ ʙʘʨʘʥʘ (ɼʘʫʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ), ʩʦʟʜʘʥʠʝ ʄʫʟʝʷ 

ʢʝʜʨʘ (ʩ. ʂʨʘʩʥʳʡ ʏʠʢʦʡ), ʤʫʟʝʷ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ çʂʨʘʩʥʘʷ ɻʦʨʢʘè ʠ ʪ.ʜ.; 

ï ʧʦʜʜʝʨʞʢʘ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

ï ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ; 

ï ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʨʘʚʠʣ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʪʫʨʠʩʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʀʚʘʥʦ-ɸʨʘʭʣʝʡʩʢʠʭ ʦʟʸʨʘʭ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʏʠʪʳ; 

ï ʧʦʜʜʝʨʞʢʘ ʠʟʜʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʫʨʠʟʤʦʤ, 

ʠʟʫʯʝʥʠʝʤ ʠ ʦʭʨʘʥʦʡ ʧʨʠʨʦʜʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʆʆʇʊ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʙʘʟʝ ʆʆʇʊ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ 

ʨʷʜ ʟʘʜʘʯ: 

1. ʇʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ ʢʨʘʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʫʤʝʥʴʰʠʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

2. ʇʨʦʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʩʤʝʞʥʳʭ ʫʩʣʫʛ ʠ ʧʨʦʠʟʚʦʜʩʪʚ (ʨʘʟʚʠʪʠʝ ʥʘʨʦʜʥʳʭ 

ʧʨʦʤʳʩʣʦʚ, ʤʠʥʠʛʦʩʪʠʥʠʮ, ʢʘʬʝ ʠ ʧʨ.). 

3. ʇʦʟʚʦʣʠʪ ʆʆʇʊ ʟʘʨʘʙʘʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʧʝʨʝʡʪʠ ʥʘ ʯʘʩʪʠʯʥʫʶ 

ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʴ. 

4. ʇʦʚʳʩʠʪ ʠʤʠʜʞ ʆʆʇʊ ʠ ʫʨʦʚʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʢʘʢ 

ʪʫʨʠʩʪʩʢʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʞʠʪʝʣʝʡ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʌ, ʘ ʪʘʢʞʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ (ʂʠʪʘʡ, 

ʗʧʦʥʠʷ ʠ ʜʨ.). 

5. ʆʨʛʘʥʠʟʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʵʢʦʣʦʛʠ, 

ʠʥʩʪʨʫʢʪʦʨʘ, ʵʢʩʢʫʨʩʦʚʦʜʳ ʠ ʜʨ.). 

6. ʇʦʟʚʦʣʠʪ ʧʨʠʚʣʝʢʘʪʴ ʩʧʦʥʩʦʨʦʚ ʚ ʆʆʇʊ ʢʨʘʷ. 

7. ʆʙʱʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ï ʩʥʠʞʝʥʠʝ ʩʣʫʯʘʝʚ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʥʘ ʆʆʇʊ ʢʨʘʷ ʚ ʩʚʷʟʠ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʥʘʭʦʞʜʝʥʠʝʤ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʪʫʨʠʩʪʩʢʠʭ ʛʨʫʧʧ. 

8. ʇʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʝ ʆʆʇʊ ʠʟ ʯʠʩʣʘ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ 

ʪʫʨʠʩʪʩʢʠʭ ʦʙʲʝʢʪʦʚ ʢʨʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʤʝʥʥʦ ʥʘ ʙʘʟʝ ʆʆʇʊ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

1. ʅʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʆʇʊ ʢʨʘʷ ʫʞʝ ʠʤʝʝʪʩʷ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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2. ʀʤʝʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ-ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʥʘʯʘʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʫʨʦʚ. 

3. ʂʦ ʚʩʝʤ ʆʆʇʊ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʣʦʞʝʥʘ ʜʦʨʦʞʥʘʷ ʩʝʪʴ. 
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ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓɽ ʇʈʀʈʆɼʅʓɽ ʊɽʈʈʀʊʆʈʀʀ 

ʈɽɻʀʆʅɸʃʔʅʆɻʆ ɿʅɸʏɽʅʀʗ ɺ ɿɸɹɸʁʂɸʃʔʉʂʆʄ ʂʈɸɽ: 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

ɹʫʪʴʢʦ ɽ.ɺ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʛ. ʏʠʪʘ, ʈʦʩʩʠʷ  

e-mail: butko@minprir.e-zab.ru 
 
ɸʙʩʪʨʘʢʪ: ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ. ʇʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʆʆʇʊ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ), ʩʝʪʴ ʆʆʇʊ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʩʝʪʠ, 

ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʥʮʝʧʮʠʷ ʆʆʇʊ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʆʆʇʊ. 

 

ʉʦʛʣʘʩʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ ʨʝʞʠʤʘ ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ. ʋʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 100 ʣʝʪ 

ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʆʆʇʊ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ. ɺ ʩʚʷʟʠ ʩʦ ʩʪʦʣʝʪʠʝʤ 

ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ 2017 ʛʦʜ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

01 ʘʚʛʫʩʪʘ 2015 ʛʦʜʘ ˉ 392 ʦʙʲʷʚʣʝʥ ɻʦʜʦʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʎʝʣʴ 

ʵʪʦʛʦ ʨʝʰʝʥʠʷ ï ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʥʳʤ ʚʦʧʨʦʩʘʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʆʆʇʊ, ʠ 

ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʊʘʢ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʆʆʇʊ 

ʚʢʣʶʯʝʥʦ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʉʪʨʘʪʝʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 19 ʘʧʨʝʣʷ 2017 ʛʦʜʘ ˉ 173. 

ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʢʨʘʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʩʦʟʜʘʥʘ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ 

ʩʠʩʪʝʤʘ ʆʆʇʊ.  

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.11.2017 ʛ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʝʜʥʳʡ ʬʦʥʜ 

ʩʦʩʪʦʠʪ ʠʟ 90 ʆʆʇʊ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʠʟ ʥʠʭ 7 ï ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 83 ï 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʌʝʜʝʨʘʣʴʥʳʝ ʆʆʇʊ ʟʘʥʠʤʘʶʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 1 344,421 ʪʳʩ. ʛʘ 

ʠʣʠ 3,1 % ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɼʘʫʨʩʢʠʡè, ʉʦʭʦʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ 

ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ çɸʣʭʘʥʘʡè ʠ çʏʠʢʦʡè, ʟʘʢʘʟʥʠʢʠ 

çʎʘʩʫʯʝʡʩʢʠʡ ʙʦʨè ʠ çɼʦʣʠʥʘ ʜʟʝʨʝʥʘè, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʃʝʜʥʠʢʠ ʂʦʜʘʨʘè. ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʢʣʶʯʘʶʪ ʢʘʪʝʛʦʨʠʠ: ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ (çɸʨʝʡè ʠ çʀʚʘʥʦ-

ɸʨʘʭʣʝʡʩʢʠʡè), ʟʘʢʘʟʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (17 ʪʝʨʨʠʪʦʨʠʡ), ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ (64 

ʪʝʨʨʠʪʦʨʠʠ), ʟʘʥʠʤʘʷ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 1 440,200 ʪʳʩ. ʛʘ ʠʣʠ 3,3 % ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ.  

ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ 

ʚʳʩʦʢʫʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ, ʥʦ ʪʘʢʞʝ ʢʫʣʴʪʫʨʥʫʶ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, 

ʠʛʨʘʷ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ, 

ʥʘʫʯʥʳʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʚʷʟʝʡ. ʊʘʢ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʙʠʦʩʬʝʨʥʳʝ 

ʟʘʧʦʚʝʜʥʠʢʠ çʉʦʭʦʥʜʠʥʩʢʠʡè ʠ çɼʘʫʨʩʢʠʡè ̫ʚʣʷʶʪʩʷ ʙʠʦʩʬʝʨʥʳʤʠ ʨʝʟʝʨʚʘʪʘʤʠ ʖʅɽʉʂʆ. 

ʀʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʘʷ ʩʘʤʦʙʳʪʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ çɸʣʭʘʥʘʡè ʠ çʏʠʢʦʡè ʥʘʨʷʜʫ ʩ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ɼʘʫʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ʝʛʦ 

ʦʭʨʘʥʥʘʷ ʟʦʥʘ ʠ ʯʘʩʪʴ ʟʘʢʘʟʥʠʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çɼʦʣʠʥʘ ʜʟʝʨʝʥʘè, ʚʢʣʶʯʘʷ ʩʪʨʦʛʦ 

ʦʭʨʘʥʷʝʤʫʶ ʧʨʠʨʦʜʥʫʶ ʪʝʨʨʠʪʦʨʠʶ çʄʦʥʛʦʣ ɼʘʛʫʫʨè ʩ ʟʘʢʘʟʥʠʢʦʤ çʋʛʪʘʤè ʩʦ ʩʪʦʨʦʥʳ 

ʄʦʥʛʦʣʠʠ, ʚ 2017 ʛʦʜʫ ʧʦʣʫʯʠʣʠ ʩʪʘʪʫʩ ʫʯʘʩʪʢʘ ɺʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ 

(ʢʘʢ ʨʦʩʩʠʡʩʢʦ-ʤʦʥʛʦʣʴʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ çʃʘʥʜʰʘʬʪʳ ɼʘʫʨʠʠè). ʇʨʠʩʚʦʝʥʠʝ ʜʘʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʨʝʛʠʦʥʘ 
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ʚ ʮʝʣʦʤ. ɿʘʚʝʨʰʘʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʦʜʘʨè ʥʘ ʩʝʚʝʨʝ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ 

ʢʨʘʝ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʆʆʇʊ, ʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʧʦʣʥʦʪʦʡ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʮʝʣʦʤ.  

ʊʘʢ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 

2784,621 ʪʳʩ. ʛʘ ʠʣʠ 6,4 % ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ, ʯʪʦ ʥʠʞʝ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʦʢʦʣʦ 12 %) 

ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʚ 2010 ʛʦʜʫ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʩʪʨʘʥ - ʫʯʘʩʪʥʠʮ ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ (17%). ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʜʦʣʝʡ ʆʆʇʊ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʫʙʲʝʢʪʦʚ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʣʠʰʴ ʩʝʜʴʤʦʝ ʤʝʩʪʦ, ʫʩʪʫʧʘʷ 

ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ (26,3 %), ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (13,8 %), ʈʝʩʧʫʙʣʠʢʝ 

ɹʫʨʷʪʠʷ (ʧʦʯʪʠ 10 %), ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ (9,2 %), ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (8,2 %). 

ɸʥʘʣʠʟ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʝʪʠ ʆʆʇʊ ʢʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʭʨʘʥʷʶʪʩʷ ʥʝ ʚʩʝ 

ʪʠʧʳ ʵʢʦʩʠʩʪʝʤ. ʅʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʘ ʨʝʞʠʤʦʤ ʆʆʇʊ ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ [1]. ɺ ʮʝʣʦʤ 

ʆʆʇʊ ʦʭʚʘʯʝʥʦ ʥʝ ʙʦʣʝʝ 40 % ʦʩʥʦʚʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʨʝʛʠʦʥʘ. ʉʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

(ʣʝʩʦʪʫʥʜʨʘ, ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʣʝʜʥʠʢʠ) ʥʝ ʠʤʝʶʪ ʧʣʦʱʘʜʥʳʭ ʆʆʇʊ ʢʘʪʝʛʦʨʠʠ ʚʳʰʝ 

ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. 

ʈʘʟʤʝʱʝʥʠʝ ʆʆʇʊ ʚ ʢʨʘʝ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦ [1]. ɺ ʪʘʢʠʭ ʨʘʡʦʥʘʭ, ʢʘʢ ʊʫʥʛʠʨʦ-

ʆʣʸʢʤʠʥʩʢʠʡ, ʊʫʥʛʦʢʦʯʝʥʩʢʠʡ, ʏʝʨʥʳʰʝʚʩʢʠʡ, ʅʝʨʯʠʥʩʢʠʡ, ʐʠʣʢʠʥʩʢʠʡ, ʂʘʣʛʘʥʩʢʠʡ 

ʆʆʇʊ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʝʪʴ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʚʦʟʣʘʛʘʝʤʳʝ ʥʘ 

ʥʝʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʟʘʜʘʯʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʥʝʝ ʯʝʤ ʟʘ 10 ʣʝʪ ʦʙʱʘʷ ʜʦʣʷ ʆʆʇʊ ʚ 

ɿʘʙʘʡʢʘʣʴʝ ʚʳʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʘ ï ʦʪ ʤʝʥʝʝ 4% ʜʦ ʙʦʣʝʝ 6%. ʉ 2010 ʧʦ 2017 ʛʛ. ʩʦʟʜʘʥʳ ʜʚʝ 

ʬʝʜʝʨʘʣʴʥʳʝ ʆʆʇʊ (ʟʘʢʘʟʥʠʢ çɼʦʣʠʥʘ ʜʝʨʝʥʘè ʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʏʠʢʦʡè) ʠ ʧʷʪʴ 

ʨʝʛʠʦʥʘʣʴʥʳʭ (ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɸʨʝʡè, ʟʘʢʘʟʥʠʢʠ çʉʝʤʸʥʦʚʩʢʠʡè, çʈʝʣʠʢʪʦʚʳʝ ʜʫʙʳè, 

çɺʝʨʭʥʝʘʤʫʨʩʢʠʡè, çʉʨʝʜʥʝʘʨʛʫʥʩʢʠʡè). ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ çʀʚʘʥʦ-ɸʨʘʭʣʝʡʩʢʠʡè ʩʦʟʜʘʥ ʦʜʥʦʠʤʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ. ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ 

ʢʨʫʧʥʳʝ ʟʘʢʘʟʥʠʢʠ ʢʘʢ çɼʦʣʠʥʘ ʜʝʨʝʥʘè, çʈʝʣʠʢʪʦʚʳʝ ʜʫʙʳè, çɺʝʨʭʥʝʘʤʫʨʩʢʠʡè ʠ 

çʉʨʝʜʥʝʘʨʛʫʥʩʢʠʡè ʩʦʟʜʘʥʳ ʚ ʧʨʠʛʨʘʥʠʯʴʝ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʤʧʝʥʩʠʨʦʚʘʚ ʚʦʟʨʘʩʪʘʶʱʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʆʆʇʊ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ, ʟʘʪʷʛʠʚʘʝʪʩʷ ʥʘ ʛʦʜʳ. ɺʦ ʤʥʦʛʦʤ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʆʆʇʊ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʊʘʢ, ʛʨʘʥʠʮʳ 

ʤʥʦʛʠʭ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʆʆʇʊ ʧʨʠʭʦʜʠʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴ, ʠʩʢʣʶʯʘʷ ʮʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʧʦ ʧʨʠʯʠʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʝʨʝʜʘʥʥʳʭ ʚ ʘʨʝʥʜʫ 

ʢʨʫʧʥʳʤ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ. ʅʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʘʨʝʥʜʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ 

ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʟʜʘʥʠʝ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʆʆʆ çʎʇʂ çʇʦʣʷʨʥʘʷè ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʨ. ʐʠʣʢʘ ʠ ɸʨʛʫʥʴ ʚ 

ʄʦʛʦʯʠʥʩʢʦʤ ʨʘʡʦʥʝ ʙʣʦʢʠʨʦʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ 

ʛʨʘʥʠʮʘʭ ʟʘʢʘʟʥʠʢʘ çɺʝʨʭʥʝʘʤʫʨʩʢʠʡè.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʆʆʇʊ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚ ʩʬʝʨʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʆʇʊ ï ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʷʶʱʠʝ ʫʥʠʢʘʣʴʥʳʝ ʠ 

ʨʝʜʢʠʝ ʣʘʥʜʰʘʬʪʳ ʠ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʵʪʦ ʦʙʲʝʢʪʳ ʩʣʦʞʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʆʆʇʊ ï ɻʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ [2].  



нт 
 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʘʷ ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ, ʫʧʨʘʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʆʆʇʊ. ɿʘʢʦʥ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ 09 ʤʘʨʪʘ 

2008 ʛʦʜʘ ˉ 338-ɿʂ çʆʙ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝè ʨʝʛʫʣʠʨʫʝʪ ʦʪʥʦʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ. ʋʢʘʟʘʥʥʳʤ ʟʘʢʦʥʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 5 ʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ: ʫʯʝʙʥʦ-ʥʘʫʯʥʳʝ 

ʩʪʘʮʠʦʥʘʨʳ, ʤʠʢʨʦʟʘʢʘʟʥʠʢʠ, ʦʭʨʘʥʷʝʤʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʦʭʨʘʥʷʝʤʳʝ ʟʝʣʝʥʳʝ ʟʦʥʳ, 

ʣʝʩʦʧʘʨʢʦʚʳʝ ʟʦʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʝʨʰʘʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʝʨʚʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ çʄʝʥʟʘè ʚ ʂʨʘʩʥʦʯʠʢʦʡʩʢʦʤ ʨʘʡʦʥʝ. ʆʆʇʊ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʤʠʢʨʦʟʘʢʘʟʥʠʢʠ, ʦʭʨʘʥʷʝʤʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, 

ʦʭʨʘʥʷʝʤʳʝ ʟʝʣʝʥʳʝ ʟʦʥʳ, ʣʝʩʦʧʘʨʢʦʚʳʝ ʟʦʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʢʨʘʝ ʧʦʢʘ ʥʝ ʩʦʟʜʘʥʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʆʆʇʊ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʂʨʘʩʥʦʯʠʢʦʡʩʢʦʤ ʠ 

ɸʛʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʢʨʘʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʆʆʇʊ ʧʦʷʚʠʣʠʩʴ ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ, ʘ ʪʘʢʞʝ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʢʘʟʘʥʥʦʡ ʩʬʝʨʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ 01 ʤʘʨʪʘ 2016 ʛʦʜʘ 

ˉ 89. ʋʢʘʟʘʥʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʫʪʚʝʨʞʜʝʥ ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʂʦʥʮʝʧʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ. ɺ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʇʣʘʥʘ ï ʨʘʟʚʠʪʠʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʩʝʛʦ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ 21 ʟʘʢʘʟʥʠʢʘ, 1 ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ, 1 ʤʠʢʨʦʟʘʢʘʟʥʠʢʘ, 5 ʫʯʝʙʥʦ-

ʥʘʫʯʥʳʭ ʩʪʘʮʠʦʥʘʨʦʚ, 6 ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʰʠʨʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 2-ʭ 

ʟʘʢʘʟʥʠʢʦʚ. ʉʦʟʜʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʆʆʇʊ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ 7-8% ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ. ɺ ʮʝʣʦʤ ʨʝʘʣʠʟʘʮʠʷ ʇʣʘʥʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʫʢʘʟʘʥʥʦʡ ʂʦʥʮʝʧʮʠʠ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʆʆʇʊ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʦʭʨʘʥʳ, ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʵʢʦʣʦʛʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʆʆʇʊ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʆʆʇʊ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ 

ʩʬʝʨʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʚʦʟʣʦʞʝʥʦ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʝʛʦ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʙʶʜʞʝʪʥʳʝ ʫʯʨʝʞʜʝʥʠʷ çɼʠʨʝʢʮʠʷ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʨʝʡè, çɼʠʨʝʢʮʠʷ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ 

çʀʚʘʥʦ-ɸʨʘʭʣʝʡʩʢʠʡè ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɼʠʨʝʢʮʠʷ ʆʆʇʊ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷè, ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʟʘʢʘʟʥʠʢʠ ʠ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ). ʊʘʢʞʝ, ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ 22 

ʠʶʣʷ 2011 ʛʦʜʘ ˉ 386-ʨ ʚ ʄʠʥʧʨʠʨʦʜʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʟʜʘʥʦ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ï ʦʪʜʝʣ ʆʆʇʊ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʧʝʢʪʦʨʳ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʌʘʢʪʠʯʝʩʢʠ ʦʪʜʝʣ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʨʘʙʦʪʘʝʪ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʫʯʨʝʞʜʝʥʠʷʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʬʠʮʠʪ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʘʜʨʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʬʫʥʢʮʠʡ. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʆʆʇʊ ʝʞʝʛʦʜʥʦ 

ʪʨʘʪʠʪʩʷ ʥʝ ʙʦʣʝʝ 22 ʤʣʥ. ʨʫʙ. ʐʪʘʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 79 

ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 65 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʧʝʢʪʦʨʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʥʘ 1 ʠʥʩʧʝʢʪʦʨʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 

18 ʪʳʩ. ʛʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ). ɼʣ̫ ʩʨʘʚʥʝʥʠʷ: ʥʘ 1 ʠʥʩʧʝʢʪʦʨʘ ʬʝʜʝʨʘʣʴʥʦʡ ʆʆʇʊ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 7-8 ʪʳʩ. ʛʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʰʪʘʪʝ 

ʫʯʨʝʞʜʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ, ʨʝʢʨʝʘʮʠʠ ʠ ʪʫʨʠʟʤʫ, ʘ ʪʘʢʞʝ 



ну 
 

ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʩ ʜʦʣʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʷʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʯʠ.  

ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʉʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʄʠʥʧʨʠʨʦʜʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ɸʤʫʨʩʢʠʤ ʬʠʣʠʘʣʦʤ WWF ʈʦʩʩʠʠ 

ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʆʇʊ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ 29 ʤʘʷ 2009 ʛʦʜʘ, ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʚ ʩʦʟʜʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʆʆʇʊ ʚ ʛʨʘʥʠʮʘʭ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ɸʤʫʨʩʢʠʤ ʬʠʣʠʘʣʦʤ WWF ʈʦʩʩʠʠ (ʨʝʘʣʠʟʫʶʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʟʜʘʥʠʷ 

ʆʆʇʊ, ʧʨʦʚʝʜʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʘʨʪʦʚʘʷ 

ʧʦʜʜʝʨʞʢʘ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʤ ʆʆʇʊ ʠ ʜʨ.). ɺ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2016 ʛʛ. ʩʪʝʧʥʳʤ ʧʨʦʝʢʪʦʤ 

ʇʈʆʆʅ/ɻʕʌ/ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʢʘʟʘʥʘ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʝʧʥʳʤ ʟʘʢʘʟʥʠʢʘʤ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ɻʦʜ ʆʆʇʊ ʢʨʫʧʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʨʝʛʠʦʥʘ 

(ʉʠʙʠʨʩʢʘʷ ʫʛʦʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ ʠ ʇɸʆ çɻʄʂ çʅʦʨʠʣʴʩʢʠʡ ʥʠʢʝʣʴè) ʚ 

ʨʘʤʢʘʭ ʟʘʢʣʶʯʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʨʝʘʣʠʟʫʶʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʆʆʇʊ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʧʦʣʠʪʠʢʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʚʦʧʨʦʩʘʭ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʆʆʇʊ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ: 

- ʜʦʚʝʜʝʥʠʝ ʜʦʣʠ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʜʦ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ 

10%; ʩʦʟʜʘʥʠʝ çʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭè ʆʆʇʊ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʢʨʘʷ; 

- ʚ ʮʝʣʷʭ ʛʨʘʤʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʫʯʝʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʩʦʭʨʘʥʝʥʠʷ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʢʘʯʝʩʪʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʫʯʝʪʦʤ 

ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ 

ʂʦʥʮʝʧʮʠʝʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ); 

- ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʰʪʘʪʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ; 

- ʧʨʠʥʷʪʠʝ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ 

ʥʦʨʤʘʪʠʚʳ ʨʘʩʯʝʪʘ ʧʨʝʜʝʣʴʥʦʡ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʩʧʝʢʪʦʨʩʢʦʛʦ ʩʦʩʪʘʚʘ ʆʆʇʊ; 

- ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʘʪʴʶ 21 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʆʆʇʊè, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʣʘʪʳ ʟʘ ʧʦʩʝʱʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ 

ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʚ ʮʝʣʷʭ ʪʫʨʠʟʤʘ ʠ ʦʪʜʳʭʘ (ʯʪʦ ʦʧʨʝʜʝʣʝʥʦ ʟʘʢʦʥʦʤ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ ʠ ʟʘʧʦʚʝʜʥʠʢʦʚ). ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʝʩʧʝʯʠʪ ʩʦʭʨʘʥʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ [2];  

- ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ ʥʘ ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʬʝʨʝ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʫʯʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ, ʫʢʨʝʧʣʝʥʠʶ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʜʦʣʞʥʦ ʚʳʩʪʫʧʘʪʴ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʟʘʜʘʯ ʚ ʨʝʛʠʦʥʝ. 
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◑╖ ᶂ ⱶ╙ғў  ת

Ṇ ￼ᴿӈ ḵιḁᶱҪ ӾּוҪχ 

ᶽḲіᴀḄή 

ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʇʈʆʄʓʐʃɽʅʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʁ ʇɸʈʂ 

ɻ. ʄɸʅʔʏɾʋʈʀʗ 

ɺʘʥ ʉʠʛʫʡ  

ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ, ʛ. ʄʘʥʴʯʞʫʨʠʷ, ʂʅʈ 

 

ʋʚʘʞʘʝʤʳʝ ʛʦʩʪʠ! ɼʘʤʳ ʠ ʛʦʩʧʦʜʘ! 

ɼʦʙʨʳʡ ʜʝʥʴ! 

Ẃ ẋ ᶼᴠז℅₭ Һ Ө℅ Һιἅ ҟ ◑╖ ᶂ ⱶ╙ғў ấת

ᵙᴧṝừ֙   

ɼʣʷ ʤʝʥʷ ʙʦʣʴʰʘʷ ʯʝʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʝʛʦʜʥʷʰʥʝʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʇʦʣʴʟʫʷʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴʶ, ʷ ʙʳ ʭʦʪʝʣ ʢʦʨʦʪʢʦ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʦʟʜʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʘʨʢʘ ʛ. ʄʘʥʴʯʞʫʨʠʷ. 

  ֙₦ת

I. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʇʘʨʢʝ 

◑╖ ᶂ ⱶ╙ғў ῗת ԓ ᴮ Қ↓ᾤẗἥ֝ת⌂ ￼ᾺԌᴭṢ ו╝

ת ╖◑ӈ҈ת ᶝṴ ι ѧӟ ᶫι ֮ 34.3ẈΆԇ ιּיѕ ֫ ἄ ῗ

Ὰᶂ ᶋεῗ וỌ⁄￼ת ζιת ♇ᴧṝᶂ ⱶ╙ғўιԓ Ḵ ֝ њּז ι 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʤʳʰʣʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʘʨʢ ʛ. ʄʘʥʴʯʞʫʨʠʷ (ʜʘʣʝʝ ʇʘʨʢ) ï ɻ ʪʦ 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʨʪʦʚʘʷ ʟʦʥʘ. ʇʘʨʢ ʙʳʣ ʩʦʟʜʘʥ ʧʦ 

ʦʜʦʙʨʝʥʠʶ ʅʘʨʦʜʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɸʈɺʄ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ 

ʛ. ʄʘʥʴʯʞʫʨʠʷ ʨʷʜʦʤ ʩ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʡ ʛʨʘʥʠʮʝʡ. ɿʘʥʠʤʘʷ ʧʣʦʱʘʜʴ ʚ 34.3 ʢʚ. ʢʤ. ʇʘʨʢ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ:  

1. ʅʦʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʦʚʘʨʥʳʡ ʩʢʣʘʜ (ʛʣʘʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʯʘʩʪʴ ʇʘʨʢʘ), ï 

ʵʪʦ ʧʨʦʩʪʦʨʥʘʷ ʟʦʥʘ, ʠʤʝʶʱʘʷ ʮʝʣʴʶ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ʣʦʛʠʩʪʠʢʠ, 

ʨʝʣʴʩʦʚʳʝ ʧʫʪʠ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʰʠʨʠʥʦʡ ʢʦʣʝʠ. ấ ᴿ ᶋι‗ấאҦⱶ╙ғў ιἔ

ѧᶂᶫԓ ₩ῳᶽ￼Ḿӟ ֧ᴭӴ ᶢᶊψ҇ῗ╙ ιתṪז ♇ᴧṝ╙ Ṫᵙᶂז

῏ғўιӘἘѧӟѣ ◊ ѣѦṴᶋιấ Ḿӟ Ṫ ӌקғў ת ѕῗ ᵀ ᷿Ὸ

ιӘἘתח ᴝ ▬─ ⱡ ӿι ♇ᴧṝᾰקι▫љᴭṢ ᷿Ὸחғўιἔ ₰Ẫᾰק

ι▫Ҷ ẙӬᶢᶊ ɿʜʝʩʴ ʧʦʩʪʨʦʝʥʳ ʩʢʣʘʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ, ʩʦʟʜʘʥʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ, ʪʘʢʞʝ ʢʨʫʧʥʝʡʰʘʷ ʚ ʂʠʪʘʝ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʘʷ 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʙʘʟʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʈʦʩʩʠʶ;  

2. ʋʧʘʢʦʚʦʯʥʦ-ʩʦʨʪʠʨʦʚʦʯʥʘʷ ʟʦʥʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʫʩʣʫʛ ʠ 

ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʦʨʛʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʣʘʩʪʝʨʘ ʩ ʦʧʦʨʦʡ ʥʘ ʨʳʥʢʠ ʠ ʪʦʚʘʨʳ ʠʟ 

ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ.  

3. ɿʦʥʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʧʨʠʤʝʥʝʥʳ ʵʣʝʤʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʝʡʟʘʞʝʡ 

ʩʪʝʧʠ ʠ ʦʟʝʨ ʨʝʛʠʦʥʘ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʠʥʜʫʩʪʨʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʫʩʣʫʛ 

ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ ʚ ʝʚʨʦʧʝʡʩʢʦʤ 

ʩʪʠʣʝ. 

҇ ᴧṝấ ừ֙  



ом 
 

2009ẉᶽ҈ת ₩ấ ιὟⱢñʌ ӺקἮ Ṵᶋק ҺקῸחò￼Ầᴧ₩

Ẫι ‖ὸטᶊΆ ҲўѕΆᵀӐấ Ἀ ׁιṰẬ Ҳў40ӎḲιấ 20

ᶺ ι ḢἄἮ 64қӺιḢἄ ῏ 31қӺ   

II. ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʇʘʨʢʘ 

ʇʘʨʢ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 2009 ʛʦʜʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

"ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠʥʚʝʩʪʠʮʠʡ, ʤʘʨʢʝʪʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʫʩʣʫʛ", 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʪʨʝʭ ʩʪʦʨʦʥ: ʤʝʩʪʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, 

ʫʧʨʘʚʣʝʥʠʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʠ ʙʠʟʥʝʩ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʨʘʙʦʪʝ ʙʳʣʦ 

ʧʨʠʚʣʝʯʝʥʦ ʙʦʣʝʝ 40 ʧʨʝʜʧʨʠʷʪʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʦʣʝʝ 20 ʧʨʦʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʙʱʝʝ 

ʩʫʤʤʘ ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʠʣʘ 6.4 ʤʣʨʜ. ʶʘʥʝʡ; ʦʙʲʝʤ ʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʩʦʩʪʘʚʠʣ 3.1 ʤʣʨʜ. 

ʶʘʥʝʡ.  

ε ζזồᾺᶂ ᶋấ ιּס ѧӟᶂ ⱶ╙   

Ὰᶂ ᶋῗ◑╖ ѭ҃ ℓḢᵱᴭṢᾯӌῸוח ֮ấ ￼ ⱶ╙

ת ᶈו ḧӈіιҨ ồ ץ ֔ғᵝ Ṫᵝק ∩ Ӡ ᵝ ᾺԌᶽḤ ⱶ

ѭѮι ֮ẉ ᵀὭ 4000єד ṰấἄḴא 21 ֝ 19ιḴ֝

ᴣ 80ԇ ιṰẻἄԓ ᶹ קᶟת￼   

1) ʋʩʢʦʨʝʥʠʝ ʩʪʨʦʠʪʝʣʴʪʩʚʘ ʥʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʩʢʣʘʜʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʨʨʠʜʦʨʘ ʂʠʪʘʡ-ʈʦʩʩʠʷ.  

ʅʦʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʦʚʘʨʥʳʡ ʩʢʣʘʜ ï ɻ ʪʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʟʦʥʘ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʠ ʩʦʟʜʘʥʥʘʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʨʪʘ 

ʄʘʥʴʯʞʫʨʠʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʟʦʥʳ ï ʨʘʙʦʪʘ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʧʦʩʳʣʢʘʤʠ ʵʢʩʧʨʝʩʩ 

ʜʦʩʪʘʚʢʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘʚʪʦʤʦʙʠʣʷʤʠ, 

ʙʝʩʧʦʰʣʠʥʥʳʤʠ ʪʦʚʘʨʘʤʠ ʠ ʪ.ʜ. ɿʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʧʝʨʝʛʨʫʟʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 

40 ʤʠʣʣʠʦʥʦʚ ʪʦʥ ʚ ʛʦʜ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʟʦʥʝ ʧʨʦʣʦʞʝʥʦ 21 ʰʠʨʦʢʦʢʦʣʝʡʥʳʡ ʠ 19 ʧʫʪʝʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʰʠʨʠʥʳ ʩ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʚ 

80 ʢʤ. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʟʜʝʩʴ ʩʝʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʧʦʜʝʣʝʥʘ ʥʘ ʟʦʥʳ, ʫʜʦʙʥʦ 

ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʚʥʫʪʨʠ.  

ε҇ζὸ ấ ι‗ấאҦⱶ╙ғў   

Ἀ₿ ׁι ᵙזἮԄӔּת ￼ ὐḴץ ᶋ ֝ ᶋ

תה ồ ת╙ⱶץ ѧ’ҳַἘḾӟ ֧ᴭ ᵀ ᶋ ᴏṄἮԄ ￼ ὐץ

Ѡ ᴭ ק ≥↔Ӵ ᶢᶊ ҳ┬ѧӟ֔ғᵝ Ӵᶢᶊ ở״ ᴭ≥ Ӵ Ṫז ψ 

2) ʇʨʦʜʚʠʞʝʥʠʝ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʝʨʤʝʥʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʇʘʨʢʝ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʧʘʨʢʠ ʜʣʷ 

ʰʠʨʦʢʦʢʦʣʝʡʥʳʭ ʠ ʫʟʢʦʢʦʣʝʡʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʫʥʢʪ ʦʬʦʨʤʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ, ʟʦʥʘ 

ʜʣʷ ʧʦʩʳʣʦʢ ʵʢʩʧʨʝʩʩ-ʜʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʡ ʪʦʚʘʨʥʳʡ ʩʢʣʘʜ ʏʞʫʥ ʃʠʥʴ 

ʀʨʠʪʦ (ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʈʦʩʩʠʶ). ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʘʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʙʘʟʫ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʞʠʞʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ (ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʩ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ), ʪʦʨʛʦʚʦ-ʩʢʣʘʜʩʢʫʶ ʙʘʟʫ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʀ ʊʘʡ, ʙʘʟʫ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʝʤʷʥ ʨʘʧʩʘ ʍʵʥ ʐʝʥ.  

⃰ᶈấ ￼ ╖◑ὐץ ᴭṢ ᵽᶂ ⱶ╙ѧỌ ◊ⱶ╙ѧỌ ᴈ∆ ᵀ

Ӵ ᶢᶊ  

ɺ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʢʘʢ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʃʦʛʠʩʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʄʘʥʴʯʞʫʨʩʢʦʡ ɻʨʫʧʧʳ "ʇʦʨʪ", ʮʝʥʪʨʘ ʣʦʛʠʩʪʠʢʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʍʘʦ ʊʫʥ ʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʟʳ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ɹʦ ʍʫʵʡ ʊʫʥ.  



он 
 

￼Ậ ᵙấ ṰִℓẻἄҨת ồ ץ כּ  ấ  ק ק

Ṫᴎ ᵝ ֔ғᵝ ֧ᴭᵝ ѭѮι Ὥ ҢӴӠ ᶂ ῏ Ṫז Ḓכּ

ᵬח ᷿Ὸח ו ҈ ӌ￼ⱶ╙ᶢᶊιѭ ℓὸטᴭṢ ⱶ╙ўљ ῏ Ṫז ι▫

ғў ᵀιẻἄҨᶂ ⱶ╙ѭѮṀ￼ᾺԌғў ιấ ӰԅᾺ￼ᴭṢᵙⱶ╙Ὸחӌ

ḧ҃ᶓḫᶢ  

ʏʝʨʝʟ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʇʘʨʢʘ, ʥʘʤ ʫʜʘʣʦʩʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʙʘʟʫ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʦʩʳʣʦʢ ʵʢʩʧʨʝʩʩ-ʜʦʩʪʘʚʢʠ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʜʫʢʮʠʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ ʢʘʢ ʦʩʥʦʚʥʳʭ 

ʦʧʝʨʘʮʠʡ; ʠ ʧʝʨʝʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʙʦʥʜʦʚʦʛʦ ʭʨʘʥʝʥʠʷ,  ʩʦʨʪʠʨʦʚʢʠ-ʦʪʧʨʘʚʢʠ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʜʫʩʪʨʠʡ ʪʨʘʥʟʠʪʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʪʦʨʛʦʚʣʠ, ʩʦʨʪʠʨʦʚʢʠ-

ʦʪʧʨʘʚʢʠ ʠ ʪʫʨʠʟʤʘ, ʬʦʨʤʠʨʫʷ ʥʦʚʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʠ ʟʘʢʣʘʜʳʚʘʷ ʬʫʥʜʘʤʝʥʪ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʨʪʘ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ.  

εѕζזᶽᶢ ᾼἮԄιҸק ᵀῸעחᶫ  

ᶀ ת ♇ ấ ᵙ ιἅṴᴣᶊΆṰἮԄ 20қӺấ ↨ ὴ

↨ ӗּכ ӗῧ ᶆᶊẈᾯ ק ק ᶢ ᾼҨᴣᴭṢ ᷿Ṫ ι ӠԄ

ַἮԄ   

3) ʋʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʡ ʘʪʤʦʩʬʝʨʳ ʫʩʣʫʛ. 

ʉ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ ʚ ʇʘʨʢ ʠ ʦʙʣʝʛʯʝʥʠʷ ʠʭ ʨʘʙʦʪʳ 

ʟʜʝʩʴ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʛʦʨʦʜʘ ʠ ʨʘʡʦʥʘ ʫʞʝ ʚʣʦʞʠʣʠ ʦʢʦʣʦ 2 ʤʣʨʜ. ʶʘʥʝʡ ʥʘ ʦʙʫʩʪʨʦʡʩʪʚʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʢʨʫʛ ʇʘʨʢʘ. ʕʪʦ ʚʣʦʞʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʥʘʣʘʜʢʫ ʩʠʩʪʝʤ 

ʚʦʜʦʧʨʦʚʦʜʘ, ʢʘʥʘʣʠʟʘʮʠʠ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʦʪʦʧʣʝʥʠʝ, ʩʚʷʟʴ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ, 

ʦʟʝʣʝʥʝʥʠʝ ʠ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ ʩʨʝʜʳ.  

ѕ ᴧṝ ỳ  

ї ℓι ṄἭת ὸ ῶא ι҅דᶈ ѣẉԓḢἄᴿᶽ ᶋấ ᵙ ᾠṪӐιԏ

ᶵ ￼ק₩ ֧ᴭ ד ᵃῊιᶀ ᴭṢ⸗ ғўιᴧὤᶂ ⱶ╙ғў￼ ṃṾטӐּזιԅד

ӮḄ ᷿Ὸחᵙ Ởӌ ֮ṵṕṪӐιẊӘἘ◑╖ ᴭṢתӈҸמιấ ᶺו ғחҦῸא

ў ιת ℓẻἄҨᶂ ⱶ╙ғўѭѮṀιҨᶂ ῏ᵙ╙ Ṫѭảӄ￼ғўӌז   

III. ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʨʫʢʦʚʦʜʩʪʚʦ ʇʘʨʢʘ ʙʫʜʝʪ ʠ ʜʘʣʝʝ ʨʘʟʚʠʚʘʪʴ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʧʨʦʝʢʪʳ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʨʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʜʚʫʭ ʣʝʪ ʩʜʘʪʴ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʴʰʠʝ ʪʦʚʘʨʥʳʝ ʩʢʣʘʜʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʰʠʨʠʪʴ ʠʤʧʦʨʪʥʦ-ʵʢʩʧʦʨʪʥʳʝ 

ʤʦʱʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʦʨʪʘ ʄʘʥʴʯʞʫʨʠʷ, ʥʘʰ ʇʘʨʢ ʙʫʜʝʪ 

ʦʢʘʟʳʚʘʪʴ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ʣʦʛʠʩʪʠʢʠ, ʚʝʩʪʠ 

ʪʱʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʦʢʘʟʘʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʫʩʣʫʛ; ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʨʪʘ 

ʄʘʥʴʯʞʫʨʠʷ, ʤʳ ʧʦʩʪʨʦʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʬʦʨʤʠʨʫʝʤ ʩʠʩʪʝʤʫ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠʥʜʫʩʪʨʠʷ 

ʣʦʛʠʩʪʠʢʠ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʘʟʚʠʪʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʪʦʚʘʨʦʚ.  

ñײѕҋòῼ ι ת ֧ᴭὭ Ṅד ֹ4000є ιὸט◑╖ ᴭṢὭ

״ώד 8000є ιјҝ ᶼ◑ Ẹׁѧӟѣᶂ ῏ ￼ ιѼ ◑ ῾ѣᶂ ῏



оо 
 

‗ᴪקᴧṝ￼ ∂ ᶈᴭṢᴧṝ ₩ Ở ῏Ở ᵙὭ іד Ṅ Ӡ

Ὑѧᶂᵃ ᴭṢ￼ Ӿᶊӈιᶈἅᶂ▄Ԅḫᾼ ñ Ṿ òấ ѧιᶈ‗ấԓ ᴮ רñת⌂

іᴇї Ѡ ֧ ԓᶹ ט Ԇ  ò￼ḾᶹẦᾣᾺṕѧᴧὤ ￼ᴭṢᶽ

ⱶ╙ᶽẈᴶӐּז   

ʂ ʢʦʥʮʫ ʪʨʠʥʘʜʮʘʪʦʡ ʧʷʪʠʣʝʪʢʠ ʤʳ ʧʨʦʛʥʦʟʠʨʫʝʤ, ʯʪʦ ʧʝʨʝʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʇʘʨʢʘ ʜʦʩʪʠʛʥʝʪ 40 ʤʣʥ. ʪʦʥ ʚ ʛʦʜ, ʯʪʦ ʧʦʚʳʩʠʪ ʦʙʱʫʶ ʧʝʨʝʛʨʫʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʛ. ʄʘʥʴʯʞʫʨʠʷ ʜʦ 80 ʤʣʥ. ʪʦʥ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʠʪ ʪʝʢʫʱʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʡ ʪʦʨʛʦʚʣʠ, ʥʦ ʠ ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦ 

ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʥʘʰʠʤʠ ʩʪʨʘʥʘʤʠ. ʄʳ ʪʘʢʞʝ ʧʨʝʜʚʠʜʠʤ, ʯʪʦ ʧʦ 

ʦʙʱʝʤʫ ʤʘʩʰʪʘʙʫ ʨʘʟʚʠʪʠʷ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʦʨʛʦʚʦʤʫ ʦʙʦʨʦʪʫ ʠ ʧʝʨʝʛʨʫʟʦʯʥʳʤ 

ʤʦʱʥʦʩʪʷʤ, ʥʘʰ ʧʦʨʪ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʟʘʥʠʤʘʪʴ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʪʦʚ ʂʠʪʘʷ. ʇʦʨʪ ʙʫʜʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚʘʞʥʦʛʦ ʢʦʨʠʜʦʨʘ ʠ ʢʨʫʧʥʦʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʝ ʚʥʝʰʥʝʡ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʝʢʪʘ "ʆʜʠʥ 

ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴ", ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʠʪʘʷ ʠ ʧʨʠʥʮʠʧʦʤ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʣʠ 

"ʥʘ ʚʦʩʝʤʴ ʩʪʦʨʦʥ", ʚʳʜʚʠʥʫʪʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɸʈɺʄ. 

ῳᵅι ￼₮ ᴿӈ ḵ Ѫ◑╖ ᶂ ⱶ╙ғў ᴠת ḻιԊ ▄ẙᵀӐᴧ

ṝᶽ   

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʫ ʧʨʠʛʣʘʩʠʪʴ ʚʩʝʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʧʦʩʝʪʠʪʴ ʥʘʰ ʇʘʨʢ ʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʪʨʷʩʘʶʱʠʤʠ ʜʝʣʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ.  

ᶽḲ! ʉʧʘʩʠʙʦ ʚʩʝʤ! 
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ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʠ ʧʣʦʱʘʜʴ ʠʭ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʦʜʠʯʥʳʝ ʨʘʜʠʘʣʴʥʳʝ 

ʧʨʠʨʦʩʪʳ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʭ ʜʠʥʘʤʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʧʴ, ɺʦʩʪʦʯʥʦʝ ɿʘʙʘʡʢʘʣʴʝ, ʢʣʠʤʘʪ, ʫʚʣʘʞʥʝʥʥʦʩʪʴ, ʙʝʩʩʪʦʯʥʳʝ ʦʟʝʨʘ, ʩʪʝʧʥʦʡ ʙʦʨ, 

MNDWI. 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʦʭʦʜʷʱʠʡ ʥʘ ʬʦʥʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʢʚʘʟʠʪʨʠʜʮʘʪʠʣʝʪʥʝʡ ʮʠʢʣʠʯʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʠʩʧʘʨʝʥʠʷ 

[6] ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʚʳʨʘʞʝʥʥʦʡ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʝʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ, 

ʘ ʪʘʢʞʝ ʙʝʩʩʪʦʯʥʳʝ ʦʟʝʨʘ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ [3, 4]. 

ʎʝʣʴ: ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʜʠʥʘʤʠʢʫ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʆʥʦʥ-ʊʦʨʝʡʩʢʦʡ ʨʘʚʥʠʥʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 5 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ʄʉʊ) ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ɸʛʠʥʩʢʦʝ, ɹʦʨʟʷ, 

ʅʠʞʥʠʡ ʎʘʩʫʯʝʡ, ʆʣʦʚʷʥʥʘʷ, ʉʦʣʦʚʴʝʚʩʢ. ɼʣʷ ʘʥʘʣʠʟʘ ʚʟʷʪ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2015 ʛʛ., ʧʦ 

ʄʉʊ ʅʠʞʥʠʡ ʎʘʩʫʯʝʡ ʩ 1962 ʧʦ 2015 ʛʛ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʣʷ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʟʝʨ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ Landsat TM ʠ ETM+ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʝʢʪʨʘʣʴʥʳʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʚʦʜʥʳʡ 

ʠʥʜʝʢʩ (MNDWI). ɼʣʷ ʘʥʘʣʠʟʘ ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʦʟʝʨ ʚʟʷʪʳ ʩʥʠʤʢʠ Landsat 

TM,ETM+ ʟʘ ʧʝʨʠʦʜ ʩ 1989 ʧʦ 2016 ʛʛ. ʆʙʨʘʙʦʪʢʘ ʩʥʠʤʢʦʚ ʠ ʚʳʯʠʩʣʝʥʠʝ ʚʦʜʥʳʭ ʠʥʜʝʢʩʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ImageClassification ʠ SpatialAnalystArcGIS-10. ɼʣʷ 

ʜʝʥʜʨʦʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʳʝ 

ʭʨʦʥʦʣʦʛʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʞʠʚʳʤ ʜʝʨʝʚʴʷʤ Pinus sylvestris, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ ʚ 

ʎʘʩʫʯʝʡʩʢʦʤʫ ʙʦʨʫ [1, 2]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʶʪ ʦʪ -2,1 Áʉ (ʄʉʊ ɹʦʨʟʷ) ʜʦ -0,1 Áʉ (ʄʉʊ ʅʠʞʥʠʡ 

ʎʘʩʫʯʝʡ). ʀʟʤʝʥʝʥʠʷ ʧʦ ʛʦʜʘʤ ʥʘ ʨʘʟʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʩʦʛʣʘʩʦʚʘʥʥʳ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,87 ʜʦ 0,96. ɼʦʩʪʦʚʝʨʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠ 5 %-ʥʦʤ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ ʪʨʝʥʜ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪʤʝʯʝʥ ʧʦ ʚʩʝʤ ʩʪʘʥʮʠʷʤ. ʉʘʤʳʝ ʥʠʟʢʠʝ 

ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 1956-1957 ʛʛ., ʘ 

ʚʳʩʦʢʠʝ ʚ 2007 ʛʛ., ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʟʥʘʯʝʥʠʡ, 

ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ (ʦʪ 13,4 Áʉ ʜʦ 18,0 Áʉ). 

ʉʨʝʜʥʷʷ ʩʫʤʤʘ ʛʦʜʦʚʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ ʧʦ 

ʤʝʪʝʦʩʪʘʥʮʠʷʤ ʦʪ 295,7 (ʄʉʊ ʉʦʣʦʚʴʝʚʩʢ) ʜʦ 354,5 ʤʤ (ʄʉʊ ɸʛʠʥʩʢʦʝ). ɺʳʧʘʜʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʠ 5 %-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 



ор 
 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʷʤ 

ʩʥʠʞʘʣʘʩʴ ʤʝʥʝʝ 200 ʤʤ ʚ ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ: 1950, 1972, 1981, 1986, 1992, 2001, 2004, 2007. 

2016 ʛʛ. ʇʦ ʠʥʪʝʛʨʘʣʴʥʳʤ ʨʘʟʥʦʩʪʥʳʤ ʢʨʠʚʳʤ ʩ 1950 ʛʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʮʠʢʣʘ ʚ 

ʨʝʞʠʤʝ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ: ʛʫʤʠʜʥʘʷ ʬʘʟʘ ʩ 1955 ʧʦ 1971 ʛʛ. ʠ ʩ 1983 ʧʦ 

1998 ʛʛ., ʘʨʠʜʥʘʷ ʬʘʟʘ ʩ 1972 ʧʦ 1982 ʛʛ. ʠ ʩ 1999 ʧʦ 2011 ʛʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʜʚʘ ʢʚʘʟʠʪʨʠʜʮʘʪʠʣʝʪʥʠʭ ʮʠʢʣʘ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ɺʦʩʪʦʯʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ɺ.ɸ. ʆʙʷʟʦʚʳʤ [5]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɻʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ɻʊʂ, ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʷʤ, 

ʩʦʩʪʘʚʣʷʣʠ ʤʝʥʝʝ 1,0 ʚ 1999, 2001, 2002, 2004-2007, 2009, 2010, 2014, 2016 ʛʛ., ʪʦʛʜʘ ʢʘʢ ʚ 

ʧʨʝʜʳʜʫʱʠʡ 50-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ ʜʚʘ ʨʘʟʘ ʨʝʞʝ, ʚ 1950, 1951, 1972, 

1981, 1986, 1992 ʛʛ. ɻʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʟʘʩʫʰʣʠʚʦʩʪʠ ɸ.ɼ. ʇʝʜʷ SI ʠʟʤʝʥʷʶʪʩʷ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪ -1,6 (1957 ʛ.) ʜʦ 2,4 (2007 ʛ.). ʇʦ ʚʩʝʤ ʤʝʪʝʦʩʪʘʥʮʠʷʤ ʛʦʜʦʚʳʝ ʠ ʤʝʩʷʯʥʳʝ 

(ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ) ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʤʳʤ ʪʨʝʥʜʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʨʦʩʪ 

ʟʘʩʫʰʣʠʚʦʩʪʠ ʩ 1950 ʧʦ 2016 ʛʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʛʦʜʦʚʳʝ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʜʝʢʩʳ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠʩʴ ʢʘʢ ʟʘʩʫʭʘ (SI Ó 2,0), 

ʧʦʣʫʯʝʥʳ ʚ 2001 (2,1) ʠ 2007 (2,4) ʛʛ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 22161,1 ʢʤ
2
 ʧʦʢʘʟʘʣ, 

ʯʪʦ ʟʘ ʧʝʨʠʦʜ 1989ï2016 ʛʛ. (28 ʣʝʪ) ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩʫʤʤʘ ʧʣʦʱʘʜʝʡ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 319,4 ʢʤ
2
 ʚ 2016 ʛ. ʜʦ1088 ʢʤ

2
 ʚ 1992 ʛ. (ʨʠʩ. 1), ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʦʪ 124 ʚ 

2016 ʛ. ʜʦ 1245 ʚ 1992 ʛ. ʇʦʩʣʝ 1992 ʛ., ʢʦʛʜʘ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳ, ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʠʥʘʤʠʢʘ 

ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʠ 5 % ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ. 

ʄʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʠʛʣʠ ʚ 2016 ʛ. 

 

ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʦʟʝʨ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ  

ʟʘ ʧʝʨʠʦʜ ʩ 1989 ʧʦ 2016 ʛʛ. 
 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʩʝ ʦʟʝʨʘ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥ ʧʣʦʱʘʜʝʡ ʠʭ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [7]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʟʝʨʢʠ (67 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ), ʧʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ ʢʦʪʦʨʳʭ ï 0,001-0,01 ʢʤ
2
 ʠ ʦʯʝʥʴ ʤʘʣʳʝ ʦʟʝʨʘ ï 0,1-1,0 ʢʤ

2
 (27 %). ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʯʠʩʣʘ ʧʨʦʠʟʦʰʣʦ ʚ 1993 ʛ. ʟʘ ʩʯʝʪ ʦʟʝʨʢʦʚ, 

ʢʦʛʜʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 965 ʜʦ 285. ʉʦʢʨʘʱʝʥʠʝ ʤʘʣʳʭ ʦʟʝʨ ʥʘʯʘʣʦʩʴ ʪʦʣʴʢʦ ʩ 

2002 ʛ. (ʩ 33 ʜʦ 18). 

ʇʦ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʦʟʝʨʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʙʦʣʴʰʠʝ ï 80 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʟʝʨ, ʤʘʣʳʝ ï 9 %, ʦʯʝʥʴ ʤʘʣʳʝ ï 6 %, ʩʨʝʜʥʠʝ ï 4 % ʠ 

ʦʟʝʨʢʠ ï 1 %. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʝʡ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʦʟʝʨ ʘʥʘʣʦʛʠʯʥʦ 



ос 
 

ʢʦʣʠʯʝʩʪʚʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜʦʤ. ʀʟ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʤʘʣʳʝ 

ʦʟʝʨʘ ʚʥʝʩʣʠ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ ʠ ʩʫʤʤʳ ʧʣʦʱʘʜʝʡ ʠʭ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʦʜʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʦʝʤʳ ʦʢʘʟʳʚʘʶʪ ʦʩʘʜʢʠ ʠʶʣʷ ʠ ʘʚʛʫʩʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʨʝʩʳʭʘʶʪ ʦʟʝʨʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʣʦʱʘʜʴʶ ï 

ʦʟʝʨʢʠ ʠ ʦʯʝʥʴ ʤʘʣʳʝ ʦʟʝʨʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 97 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ, 

ʠʭ ʚʳʩʳʭʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʥʦ ʚ ʩʠʣʫ ʠʭ ʤʘʣʳʭ 

ʨʘʟʤʝʨʦʚ ʵʪʦ ʧʦʯʪʠ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʟʤʝʥʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʟʞʝ. ʆʥʦ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ ʫʩʳʭʘʥʠʝʤ ʢʨʫʧʥʳʭ ʦʟʝʨ. ʂʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʚʳʷʚʣʝʥʳ 

ʟʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 1 ʠ 2 ʧʦʨʷʜʢʦʚ ʤʝʞʜʫ ʩʫʤʤʦʡ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʦʙʱʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʟʝʨ. ʆʪʢʣʠʢ ʢʨʫʧʥʳʭ ʦʟʝʨ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʯʝʨʝʟ 4-7 ʣʝʪ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʠ. 

ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʦʡ ʭʨʦʥʦʣʦʛʠʠ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʤʳʝ ʢʚʘʟʠʪʨʠʜʮʘʪʠʣʝʪʥʠʝ ʮʠʢʣʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ 

ʜʝʨʝʚʴʝʚ, ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʫʤʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʠ ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ ʦʟ. ɹʘʨʫʥ-ʊʦʨʝʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʠʤʝʶʪʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ. ɸʥʘʣʠʟ ʩʠʥʭʨʦʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʩʪʦʚ ʩʦʩʥʳ ʎʘʩʫʯʝʡʩʢʦʛʦ ʙʦʨʘ ʩ 

ʤʝʞʛʦʜʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʦʟ. ɹʘʨʫʥ-ʊʦʨʝʡ ʚ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʢʦʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʠ (r=0,34) (ʨʠʩ. 2), ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʚʷʟʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʟʘʧʘʟʜʳʚʘʥʠʠ ʨʝʘʢʮʠʠ ʦʟʝʨʘ ɹʘʨʫʥ-ʊʦʨʝʡ ʥʘ 4ï5 ʣʝʪ (r=0,61 ʠ r=0,64). 

 
ʈʠʩʫʥʦʢ 2. ʀʥʜʝʢʩʠʨʦʚʘʥʥʘʷ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʘʷ ʭʨʦʥʦʣʦʛʠʷ ʧʦ ʩʦʩʥʘʤ ʎʘʩʫʯʝʡʩʢʦʛʦ ʙʦʨʘ  

ʠ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʦʟ. ɹʘʨʫʥ-ʊʦʨʝʡ ʟʘ ʧʝʨʠʦʜ ʩ 1965 ʧʦ 2009 ʛʛ. 
 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʧʥʦʡ ʟʦʥʳ ʆʥʦʥ-ʊʦʨʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ 50-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ. ʏʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ 

ʙʝʩʩʪʦʯʥʳʝ ʦʟʝʨʘ. ʀʭ ʜʠʥʘʤʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ 



от 
 

ʠ ʩʫʤʤʳ ʧʣʦʱʘʜʝʡ ʠʭ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʩʣʝ 1992 ʛ. ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 

2016 ʛ. ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ. 
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INDICATORS OF CLIMATIC CHANGES IN A STEPPE ZONE OF SOUTHEAST 

TRANSBAIKALIA 

Vahnina Irina Leonidovna, Golyatina Marina Alekseevna, Noskova Elena Victorovna 

Institute of Natural Resources, Ecology and Cryology SB RAS 

 
Abstract: The most sensitive moisture indicators in the steppe zone of the South-Eastern Transbaikal considered in the 

work are: the number of lakes and the area of their water surface, annual radial increments of woody vegetation. Their 

dynamicstestify to the reduction of the moistening of the territory in the last two decades. 

Keywords: steppe, Eastern Transbaikalia, climate,moistening, drainless lakes, steppe boron. 
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ɸʙʩʪʨʘʢʪ: ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʌ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʦʡè 

ʵʢʦʥʦʤʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʟʝʣʝʥʘʷè ɻ ʢʦʥʦʤʠʢʘ, ʨʝʛʠʦʥ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ, 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 

çɿʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʝʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʮʠʘʣʴʥʫʶ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʝ 

ʜʝʛʨʘʜʘʮʠʠ. ɿʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʠ 

ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʢʦʥʮʝʧʮʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʌ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʦʡè ɻʢʦʥʦʤʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ (ʩʠʤʚʦʣʦʤ N ʦʙʦʟʥʘʯʝʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ): 

- ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʌɿʇ) ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʬʘʢʪʦʨ Wwage/N; 

- ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʬʘʢʪʦʨ 

Wtax/N. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʡ ʚ ʩʪʘʪʴʝ 

[0] (ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [0]). ɿʜʝʩʴ ʤʳ ʧʨʠʚʦʜʠʤ 

ʤʦʜʠʬʠʢʘʮʠʶ ʤʦʜʝʣʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ï ʠʥʜʠʢʘʪʦʨʳ ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʠ: 

 - TO/tax ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʥʘʣʦʛʦʚ, ʩʙʦʨʦʚ ʠ ʠʥʳʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ 

ʙʶʜʞʝʪ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʢʛ/1000 ʨʫʙ); 

- CO/tax ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʥʘʣʦʛʦʚ, ʩʙʦʨʦʚ ʠ 

ʠʥʳʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʢʛ/1000 ʨʫʙ); 

- TO/wage ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʌɿʇ (ʢʛ/1000 ʨʫʙ); 

- CO/wage ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʌɿʇ (ʢʛ/1000 ʨʫʙ). 

ɺʚʝʜʝʤ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ TO/N ʠ CO/N ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ï ʚʘʞʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢʦʚʘ çɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʘè ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ çʟʝʣʝʥʦʛʦ ʨʦʩʪʘè 

ʚʳʜʝʣʷʝʪʩʷ ʰʝʩʪʴ ʟʦʥ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚ ʪʝʨʤʠʥʘʭ 

ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʦʡè ɻʢʦʥʦʤʠʢʠ: 

1) çɿʝʣʝʥʘʷè ʟʦʥʘ (G+) ï ʨʝʛʠʦʥʳ, ʧʦʧʘʚʰʠʝ ʚ ʵʪʫ ʟʦʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ, ʯʝʤ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ, ʧʦʜʫʰʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʧʨʠ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʢ ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ. 

2) çʂʦʨʠʯʥʝʚʘʷè ʟʦʥʘ (Br+) ï ʜʣ̫ ʨʝʛʠʦʥʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʵʪʫ ʟʦʥʫ, ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʡ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ, ʦʜʥʘʢʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʚʳʰʝ. 

3) çʏʝʨʥʘʷè ʟʦʥʘ (Bl+) ï ʜʣʷ ʨʝʛʠʦʥʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʵʪʫ ʟʦʥʫ, ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʡ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʪʘʢʞʝ ʚʳʰʝ. 
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4) çʏʝʨʥʘʷè ʟʦʥʘ (Bl-) ï ʜʣʷ ʨʝʛʠʦʥʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʵʪʫ ʟʦʥʫ, ʦʙʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷ ï ɻ ʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï 

ʚʳʰʝ, ʪʦ ʝʩʪʴ ʭʫʞʝ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʥʠʞʝ. 

5) çɿʝʣʝʥʘʷè ʟʦʥʘ (G-) ï ʨʝʛʠʦʥʳ, ʧʦʧʘʚʰʠʝ ʚ ʵʪʫ ʟʦʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʥʠʟʢʠʤʠ, ʯʝʤ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. 

6) ɸʙʩʦʣʶʪʥʦ çʟʝʣʝʥʘʷè ʟʦʥʘ (AG-) ï ʜʣʷ ʨʝʛʠʦʥʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʵʪʫ ʟʦʥʫ, ʦʙʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷ ï ɻ ʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ï ʥʠʞʝ, ʪʦ ʝʩʪʴ ʣʫʯʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ï ʪʘʢʞʝ ʥʠʞʝ. 

ʄʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʥʷʪʠʝ çʮʚʝʪʘ ʟʦʥʳè ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

çʮʚʝʪʦʤ ʨʦʩʪʘè ʚ ʨʘʙʦʪʘʭ [1-4]. ʉʠʤʚʦʣʘʤʠ ç+è ʠ ç-è ʦʪʤʝʯʝʥʳ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʫʰʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʠ ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ ʛʦʜʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʦʚ, 

ʩʙʦʨʦʚ ʠ ʠʥʳʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʙʶʜʞʝʪʳ ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ 2015 ʛʦʜʫ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʮʝʥʘʤ 2008 ʛʦʜʘ, ʦʢʘʟʘʣʠʩʴ ʥʘ 13,7% 

ʥʠʞʝ ʧʦʩʪʫʧʣʝʥʠʡ 2008 ʛʦʜʘ, ʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʌɿʇ ʚʳʰʝ ʣʠʰʴ ʥʘ 5,9%. ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʩʪʨʘʥʳ ʣʠʰʴ ʚ ʚʦʩʴʤʠ ʨʝʛʠʦʥʘʭ ʚ 2015 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ: ʚ 

ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʚ ʄʦʩʢʦʚʩʢʦʡ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʈʷʟʘʥʩʢʦʡ, ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, 

ʨʝʩʧʫʙʣʠʢʘʭ ʂʦʤʠ ʠ ʊʘʪʘʨʩʪʘʥ, ʷ ʪʘʢʞʝ ʚ ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ. ɼʘʞʝ ʚ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʶʱʝʡʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʭʦʜʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʚ 2008, ʠ ʚ 2015 ʛʛ. ʙʳʣʠ ʥʠʞʝ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʦʥʘʤ ʚ 2015 ʛʦʜʫ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. ʆʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʚ ʣʠʰʴ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʦʥʦʚ ʧʦʧʘʜʘʝʪ ʚ çʟʝʣʝʥʫʶ ʟʦʥʫè G+, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʣʫʯʰʠʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʈʌ ʚʩʝ ʪʨʠ ʚʠʜʘ ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʦʙʦʠʭ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ: Wwage/N ʠ 

Wtax/N. ɺ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʚʠʜʦʚ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʬʘʢʪʦʨʫ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ ʚ ʩʫʙʲʝʢʪʘʭ ʈʌ (Wtax/N) ʚ 2015 ʛ. ʨʝʛʠʦʥʦʚ ʚ çʟʝʣʝʥʦʡ ʟʦʥʝè 

Gr+ ʩʪʘʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2008 ʛ. ʆʜʥʘʢʦ ʜʣʷ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʭʫʞʝ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ, ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʢ ʥʠʤ ʜʦʙʘʚʠʣʠʩʴ ɺʦʣʦʛʦʜʩʢʘʷ ʠ ɸʤʫʨʩʢʘʷ 

ʦʙʣʘʩʪʠ. 

ɺ çʯʝʨʥʳʭ ʟʦʥʘʭè Bl+ ʠ Bl- ʦʢʘʟʘʣʠʩʴ ʚʩʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʚʝʨʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʈʦʩʩʠʠ ʠ ʶʛʘ ʥʘʭʦʜʷʪʩʷ (ʢʘʢ ʚ 2008, ʪʘʢ ʠ ʚ 2015 ʛʛ.) ʚ çʟʝʣʝʥʳʭ ʟʦʥʘʭè Gr- 

ʠ AGr -, ʛʜʝ ʧʦʢʘʟʘʪʝʣʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ï ʧʦ 

ʬʘʢʪʦʨʫ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʜʦʤʦʭʦʟʷʡʩʪʚ Wwage/N. ɺ ʟʦʥʝ Br+ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ (ʪʦ ʝʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʜʫʰʝʚʳʝ ʜʦʭʦʜʳ) ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʌ ʦʙʲʝʤʘʭ 

ʚʳʙʨʦʩʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʙʶʜʞʝʪʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ ʤʦʞʝʤ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʨʝʛʠʦʥʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʚ ʧʣʘʥʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʩʢʦʨʝʝ, ʥʘʦʙʦʨʦʪ. 

ʇʦʤʠʤʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʘʤʠʭ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ Wwage/N ʠ Wtax/N. ʌʘʢʪʦʨ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʜʦʤʦʭʦʟʷʡʩʪʚ Wwage/N ʚ 2015 ʛ. ʙʳʣ ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʚ çʁ ʞʥʦʤ ʧʦʷʩʝè ʩʪʨʘʥʳ ʜʦ ʩʘʤʦʛʦ ʇʨʠʤʦʨʴʷ (ʨʠʩ. 2). 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʄʦʩʢʦʚʩʢʘʷ ʠ ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ ʠ ʉʘʭʘʣʠʥ. ɺ 

ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʧʦʧʘʜʘʶʪ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʠʛʨʘʥʠʯʥʳʝ ʨʝʛʠʦʥʳ, ʢʘʢ ʥʘ ʟʘʧʘʜʝ, ʪʘʢ ʠ ʥʘ 

ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʘʨʴʝʨʥʦʩʪʠ ʛʨʘʥʠʮ ʈʦʩʩʠʠ. ɼʣʷ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʦʥ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʈʌ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤʠ ʟʘʨʧʣʘʪʘʤʠ ʠ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʘʷ ʠʭ ʯʘʩʪʴ ï çʚ 

ʯʝʨʥʦʡ ʟʦʥʝè, ʪʘʤ ʭʫʞʝ ʫʜʝʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ TO/wage ʠ TO/N. ʊʦ 



пл 
 

ʝʩʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚ 

ʨʘʩʯʝʪʝ ʥʘ çʝʜʠʥʠʮʫè ɻʪʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ (ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʝʥʘ ʚ ʥʘʰʠʭ ʨʘʩʯʝʪʘʭ ʚ ʨʘʟʤʝʨʝ 

1000 ʨʫʙ.) ʠ ʩʘʤʠ ʚʳʙʨʦʩʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʚʳʰʝ ʩʨʝʜʥʠʭ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ, ʛʜʝ, ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʦʤʥʳʭ ʥʝʟʘʩʝʣʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘʩʝʣʝʥʠʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʜʘʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʚʳʩʦʢʠʤ 

ʨʦʩʩʠʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

 

ʘ) TO/tax 

 
ʙ) CO/tax 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʦʥʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʦʥʘʤ: ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʣʦʛʦʚ,  

ʩʙʦʨʦʚ ʠ ʠʥʳʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ, 2015 ʛ. 



пм 
 

 
ʘ) TO/wage 

 
ʙ) CO/wage 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʦʥʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʦʥʘʤ: ʌɿʇ, 2015 ʛ. 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʬʘʢʪʦʨʘʤ 

Wwage/N ʠ Wtax/N ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʯʝʥʴ ʧʦʭʦʞʠ. ʕʪʦ ʛʦʚʦʨʠʪ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʦ ʪʦʤ, ʯʪʦ ʞʠʪʝʣʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʭ ʨʝʛʠʦʥʦʚ, ʦʢʘʟʘʚʰʠʝʩʷ ʚ çʯʝʨʥʳʭ 

ʟʦʥʘʭè, ʥʝ ʪʦʣʴʢʦ ʞʠʚʫʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʠ ʦʙʱʝʡ, ʠ 

ʫʜʝʣʴʥʦʡ), ʥʦ ʠ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ çʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷè ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʜʦʭʦʜʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ʈʷʜ ʨʝʛʠʦʥʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʀʨʢʫʪʩʢʘʷ, 

ʂʝʤʝʨʦʚʩʢʘʷ, ʊʦʤʩʢʘʷ ʠ ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʳ ʋʨʘʣʘ), ʫʩʪʦʡʯʠʚʦ 

ʧʦʧʘʜʘʶʪ ʚ çʯʝʨʥʫʶè ʟʦʥʫ Bl-, ʛʜʝ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʢʦ-ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʭʫʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ. ɺʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʌ 



пн 
 

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘʪʝʣʠ TO/tax ʠ TO/wage ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ ð ɻ ʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʷʪ ʤʝʥʴʰʝ çʨʝʩʫʨʩʦʚ ʜʣʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷè. ʅʝʩʢʦʣʴʢʦ 

ʥʝʦʞʠʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʭʫʜʰʝʤ ʧʦʣʦʞʝʥʠʠ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʯʝʤ ʜʚʘ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʝʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʨʫʧʥʳʤʠ ɻʕʉ ɸʥʛʘʨʩʢʦʛʦ 

ʢʘʩʢʘʜʘ. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʟʚʠʪʠʶ çʟʝʣʝʥʦʡè ɻʢʦʥʦʤʠʢʠ, ʦʛʨʦʤʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʙʨʦʩʘʤ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʩʥʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ çʟʝʣʝʥʦʛʦ ʨʦʩʪʘè. ɺ ʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ CO/tax ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʦʚ ʤʳ ʥʘʙʣʶʜʘʝʤ ʫʭʫʜʰʝʥʠʝ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ çʧʝʨʝʰʝʣè ʠʟ 

çʢʦʨʠʯʥʝʚʦʡè ʟʦʥʳ ʚ çʯʝʨʥʫʶè ʟʦʥʫ Bl+, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ 2015 ʛ. ʚʳʙʨʦʩʳ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ 

ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙ. ʩʦʙʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʜʦʭʦʜʦʚ ʩʪʘʣʠ ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ, ʪʦʛʜʘ 

ʢʘʢ ʚ 2008 ʛ. ï ʙʳʣʠ ʥʠʞʝ (ʨʠʩ. 2). ʇʦʢʘʟʘʪʝʣʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʈʷʟʘʥʩʢʦʡ, ʗʨʦʩʣʘʚʩʢʦʡ ʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʥʘʧʨʦʪʠʚ, ʫʣʫʯʰʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛʦʜʦʤ. ɺ ʦʪʥʦʰʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʷ CO/wage ʩʠʪʫʘʮʠʷ ʚ 2015 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. 

ʊʦʣʴʢʦ ʜʝʚʷʪʴ ʨʝʛʠʦʥʦʚ (ʚʢʣʶʯʘʷ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʄʦʩʢʚʫ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

ʠʤʝʶʪ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʚ 2015 ʛ (ʨʠʩ. 2 ʙ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʥʝ ʪʦʣʴʢʦ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʉʆ/tax ʠ ʉʆ/wage. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʠʩ. 1 ʠ 2 ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʝʛʠʦʥʦʚ ʚʳʙʨʦʩʳ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʨʫʙʣʝʡ ʬʘʢʪʦʨʦʚ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ï 

ʚʳʰʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ. ʊʦ ʝʩʪʴ ʵʪʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʠʮʳ ʦʙʱʝʩʪʚʝʥʥʦ 

ʟʥʘʯʠʤʳʭ ʙʣʘʛ ʠʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʟʦʥʘʤ ʜʣʷ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (ʨʠʩ. 2) ʚʦ ʤʥʦʛʦʤ ʩʦʚʧʘʜʘʝʪ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. ʕʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ. ʉʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ ʪʨʝʙʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʜʣʷ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚʳʙʨʦʩʳ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʢʘʢ ʠ 

ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ. ʇʦ 

ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʚʳʰʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʬʘʢʪʦʨʦʚ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ ʣʠʰʴ ʦʙʲʷʩʥʝʥʠʝ, ʠ ʦʥʦ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʧʨʘʚʜʘʥʠʝʤ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʜʣʷ ʧʨʦʞʠʚʘʶʱʠʭ ʟʜʝʩʴ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʠ 

çʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘè ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ. ʅʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʥʳʝ ʤʝʨʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʝʥʥʦ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ 

çʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘè ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʨʷʜ ʣʠ 

ʙʫʜʝʪ ʫʩʧʝʰʥʳʤ ï ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʠʭ ʚʳʟʳʚʘʶʪ, ʧʦʵʪʦʤʫ ʵʪʠ 

ʟʘʜʘʯʠ ʥʝ ʠʤʝʶʪ çʦʙʱʝʛʦè ʨʝʰʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʰʝʥʠʶ ʠʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʝʨʝʭʦʜʘ ʢ çʟʝʣʝʥʦʡè ɻʢʦʥʦʤʠʢʝ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʰʘʝʪ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʫʜʨʫʯʘʶʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ çʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘè ï ʝʱʝ ʦʜʠʥ ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʣʥʦʤʦʯʠʡ, 

ʪʘʢ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʅʘʜʦ, ʦʜʥʘʢʦ, ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʵʪʦ ʫʩʣʦʚʠʝ, 

ʚʳʪʝʢʘʶʱʝʝ ʠʟ ʚʳʷʚʣʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ï ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʦʝ, ʥʦ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦʝ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩʥʠʞʝʥʠʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ ʜʣʷ ʫʯʘʩʪʠʷ ʙʠʟʥʝʩʘ ʚ ʧʨʦʮʝʩʩʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ çʟʝʣʝʥʳʡ 

ʨʦʩʪè, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʪʠʚʘʮʠʡ. ʆʜʥʘʢʦ ʵʪʦ ï ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷ. 
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ɸʙʩʪʨʘʢʪ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʫʢʘʟʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʃʇʂ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʦʨʠʪʝʪʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʦʙʱʠʡ ʟʘʧʘʩ, ʟʘʛʦʪʦʚʢʘ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ.  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ çʣʝʩʥʳʭè ʨʝʛʠʦʥʦʚ. ʇʦ ʧʣʦʱʘʜʠ 

ʣʝʩʥʳʭ ʟʝʤʝʣʴ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʛʦʣʝʩʥʳʤ ʨʘʡʦʥʘʤ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 32,6 ʤʣʥ. ʛʘ, ʣʝʩʠʩʪʦʩʪʴ ʢʨʘʷ 68,2 %. 

78,5 % ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʩʦʩʪʘʚʣʷʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʣʝʩʘ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʠʤʝʨʥʦ 

ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʱʠʪʥʳʝ ʠ ʨʝʟʝʨʚʥʳʝ ʣʝʩʘ. 

ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ ʟʘʥʠʤʘʶʪ 68,4% ʧʣʦʱʘʜʠ ʣʝʩʦʚ. ɻʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʝʪ ʣʠʩʪʚʝʥʥʠʮʘ (81,5 %). ʉʨʝʜʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 90,5 % ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʝʪ 

ʙʝʨʝʟʘ. 

ʆʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 2,59 ʤʣʨʜ. ʤ
3
. ʀʟ 

ʥʠʭ ʟʘʧʘʩ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 1,15 ʤʣʨʜ. ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ 1074,84 ʤʣʥ.ʤ
3
. 
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ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʩʦʚ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 

ʀʩʪʦʯʥʠʢ: ʄʠʥʧʨʠʨʦʜʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

 

ʃʝʩʥʦʡ ʬʦʥʜ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʨʘʟʜʝʣʝʥ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ (ʟʘʱʠʪʥʳʝ, 

ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʝ, ʨʝʟʝʨʚʥʳʝ): 

- ʂ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʝʥʳ ʣʝʩʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʬʫʥʢʮʠʠ ï 

3725,3 ʪʳʩ. ʛʘ. ʇʣʦʱʘʜʴ ʵʪʦʡ ʛʨʫʧʧʳ ʣʝʩʦʚ, ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʨʫʙʢʠ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʩʦʩʪʘʚʣʷʝʪ 1202,7 ʪʳʩ. ʛʘ; 

- ʂʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʝʥʳ ʣʝʩʘ, ʠʤʝʶʱʠʝ ʟʘʱʠʪʥʦʝ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʵʢʩʧʣʫʪʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ï 4374,5 ʪʳʩ. ʛʘ. ɺ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʣʝʩʦʚ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ 

ɹʘʡʢʘʣ. ʕʪʦ ʣʝʩʘ ʩ ʥʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ. ɿʜʝʩʴ ʙʘʟʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʜʝʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʘʷ 

ʩʝʪʴ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ; 

mailto:dagbaev@minprir.e-zab.ru


пр 
 

- ʆʩʥʦʚʥʳʝ ʤʘʩʩʠʚʳ ʣʝʩʦʚ ï 25315,8 ʪʳʩ. ʛʘ ʦʪʥʝʩʝʥʳ ʢ 3 ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʣʫʪʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʃʝʩʘ 3 ʛʨʫʧʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʩʚʦʝʥʥʳʝ ʠ 

ʨʝʟʝʨʚʥʳʝ. ʇʣʦʱʘʜʴ ʨʝʟʝʨʚʥʳʭ ʣʝʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 10,3% ʦʪ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ. ʕʪʠ ʣʝʩʘ 

ʨʘʩʧʦʣʦʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʦʩʪʦʯʥʦʡ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. ʀʤʝʥʥʦ ʵʪʠ 

ʣʝʩʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʦʩʪʘʚʣʷʶʪ ʥʝʪʨʦʥʫʪʳʝ, ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʪʘʝʞʥʳʝ ʤʘʩʩʠʚʳ. 

 ʈʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 18,3 ʤʣʥ. ʢʫʙʦʤʝʪʨʦʚ ʠ 

ʦʩʚʘʠʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ʥʘ 12,7 %. ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʦʩʚʦʝʥʠʷ ʧʨʠʰʣʠʩʴ ʥʘ ʢʦʥʝʮ 80-ʭ ʛʛ., ʢʦʛʜʘ 

ʚʳʨʫʙʘʣʦʩʴ ʜʦ 5-6 ʤʣʥ. ʤ
3
 ʚ ʛʦʜ (41,5%). ʉʝʛʦʜʥʷ ï ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʦʩʚʦʝʥʦ ʦʢʦʣʦ 20% ʣʝʩʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʷʩʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ ʶʛʦ-ʟʘʧʘʜʘ ʜʦ 

ʚʦʩʪʦʢʘ.  

˿ͦͫͤ͊Τ ф҈
˩͡ΈΤ лΣлп҈

˽͙ͻͭ͊Τ лΣлм҈

˶͙͍͔͙ͫͭͤͤͼ͊Τ 
55,80%

˴͔͒ͪΤ оΣрр҈

ˣ͔͔ͪ͊͘Τ 
18%

˻͙ͫͤ͊Τ мΣул҈

˴͙͙ͯͫͭ͊ͪͤ͟Τ 
11,80%

˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͨͦͪ͟·ͭ·ͻ ͔ͫͦͣ͡ ͔͔ͣ͘͡Έ ͨͦ 
͔ͨͪͦ͋͊͒͊͡Ό΅͙ͣ ͨͦͪͦ͒͊ͣ

˿ͦͫͤ͊

˩͡Έ

˽͙ͻͭ͊

˶͙͍͔͙ͫͭͤͤͼ͊

˴͔͒ͪ

ˣ͔͔ͪ͊͘

˻͙ͫͤ͊

˴͙͙ͯͫͭ͊ͪͤ͟

 

ʈʠʩ. 2 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ. 

 

ʆʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 2507,22 ʤʣʥ. ʤ
3
. ʀʟ 

ʥʠʭ ʟʘʧʘʩ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 1154 ʤʣʥ. ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ 1074,84 ʤʣʥ.ʤ
3
. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʧʦʨʦʜʘʤ ʧʨʠʚʝʜʝʥʦ ʥʘ ʩʣʘʡʜʝ. 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʙʦʛʘʪʝʡʰʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʟʘʧʘʩʘʤ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ. ʉʨʝʜʠ ʨʝʛʠʦʥʦʚ ʈʌ ʢʨʘʡ ʟʘʥʠʤʘʝʪ 8-ʝ ʤʝʩʪʦ ʧʦ ʨʘʟʤʝʨʘʤ ʣʝʩʦʩʝʯʥʦʛʦ 

ʬʦʥʜʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʘʡʥʝ ʥʠʟʢʘ. ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ 

ʣʝʪ ʜʨʝʚʝʩʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ɿʘʙʘʡʢʘʣʴʷ ʦʩʥʦʚʥʦʡ ʩʪʘʪʴʝʡ ʚʳʚʦʟʘ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʢʨʘʡʥʝ ʥʠʟʢʘʷ, ʩʨʝʜʥʠʡ ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʜʣʷ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ ʧʦ ʣʝʩʥʠʯʝʩʪʚʘʤ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ IV-V ʢʣʘʩʩʦʚ, ʥʘ ʭʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ I ʠ II ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 0,5 % ʚʩʝʡ ʧʣʦʱʘʜʠ ʭʚʦʡʥʠʭ 

ʣʝʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʘʨʝʥʜʫ (ʥʘ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʟʘʢʣʶʯʝʥʦ 117 ʜʦʛʦʚʦʨʦʚ ʧʦ ʟʘʛʦʪʦʚʢʝ ʜʨʝʚʝʩʠʥʳ), ʪʘʢ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʦʚ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʨʘʞʜʘʥ, ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʷ ʜʦʣʷ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 3 %. ʃʝʩʥʦʡ ʙʠʟʥʝʩ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʨʝʜʥʠʤʠ ʠ ʤʝʣʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʉʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʦʪʨʘʩʣʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 

8 ʪʳʩ. ʨʫʙʣʝʡ. 



пс 
 

ʉʪʨʫʢʪʫʨʘ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 

ʃʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʩʢʦʣʴʢʠʤʠ 

ʢʘʪʝʛʦʨʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ: 

- ʉʨʝʜʥʠʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʯʝʥʴ ʤʘʣʦ). ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʘʪʝʛʦʨʠʷ, ʧʦʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʵʢʩʧʦʨʪʘ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʠ 

ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʜʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʥʠʤʘʶʪʩʷ (ʧʫʩʪʴ ʧʦʢʘ ʚ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ) 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʞʝʣʘʥʠʝ ʵʪʠ ʦʙʲʝʤʳ ʥʘʨʘʱʠʚʘʪʴ. 

- ʄʝʣʢʠʝ, ʨʘʟʨʦʟʥʝʥʥʳʝ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʩʘʤʠ ʵʢʩʧʦʨʪʠʨʫʶʪ ʜʨʝʚʝʩʠʥʫ (ʚ ʦʩʥʦʚʥʦʤ ʥʝʦʙʨʘʙʦʪʘʥʥʫʶ), 

ʣʠʙʦ ʧʨʦʜʘʶʪ ʝʝ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʫʥʢʪʳ ʧʨʠʝʤʘ ʠ ʦʪʛʨʫʟʢʠ ʜʨʝʚʝʩʠʥʳ. 

- ʇʫʥʢʪʳ ʧʨʠʝʤʘ ʠ ʦʪʛʨʫʟʢʠ ʜʨʝʚʝʩʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʦʤʠʤʦ ʩʢʫʧʢʠ ʜʨʝʚʝʩʠʥʳ, 

ʯʘʩʪʠʯʥʦ ʟʘʥʠʤʘʶʪʩʷ ʝʝ ʟʘʛʦʪʦʚʢʦʡ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʠ 

ʧʨʦʙʣʝʤʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1 

ɿʘʛʦʪʦʚʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 

ʇʦʢʘʟʘʪʝʣʴ 2014 ʛ. 2015 ʛ. 2016 ʛ. ɸʥʘʣʠʟ (+/-) %, ʪʝʤʧ ʨʦʩʪʘ 

ɿʘʛʦʪʦʚʣʝʥʦ ʜʨʝʚʝʩʠʥʳ ʥʘ 

ʘʨʝʥʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʪʳʩ. ʤ
3
) 

2206,9 2174,1 2056,0 - 118,1 94, 5% 

ʀʪʦʛʦ: 2206,9 2174,1 2056,0 - 118,1 94,5% 

 

ɿʘʛʦʪʦʚʢʘ ʜʨʝʚʝʩʠʥʳ ʟʘ 2008-2016 ʛʛ. 
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ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʟʘ 2008-2016 ʛʛ.  

ʀʩʪʦʯʥʠʢ: ʄʠʥʧʨʠʨʦʜʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ 2016 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ 

ʦʙʲʝʤʦʚ ʟʘʛʦʪʦʚʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2015 ʛʦʜʦʤ ʥʘ 118,1 ʤ
3
, ʪʝʤʧ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 94%. ʊʘʢʞʝ 

ʘʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʪʦ, ʯʪʦ ʨʝʘʣʴʥʦʛʦ ʨʦʩʪʘ 

ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʚʳʪʝʢʘʶʪ ʬʘʢʪʳ ʩʪʘʛʥʘʮʠʠ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʩʦʟʘʛʦʪʦʚʢʘʤʠ ʟʘʥʠʤʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʙʦʣʝʝ 300). ʀʤʝʥʥʦ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʯʪʠ 60% 

ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʦʨʪʘ, ʚ ʢʦʪʦʨʦʤ 94% ʩʦʩʪʘʚʣʷʝʪ ʜʨʝʚʝʩʠʥʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʪʘʢʠʭ ʬʠʨʤʘʭ ï ʜʦ 10 ʯʝʣʦʚʝʢ. ʇʨʠ ʵʪʦʤ ʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ ʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʙʦʣʝʝ ʛʦʜʘ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʳʥʦʢ ʣʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʦʛʨʦʤʥʳʤ ʯʠʩʣʦʤ 

ʤʝʣʢʠʭ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʄʝʣʢʠʝ ʵʢʩʧʦʨʪʝʨʳ 

ʧʨʦʜʘʶʪ ʣʝʩ ʧʦ ʜʝʤʧʠʥʛʦʚʳʤ ʮʝʥʘʤ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʂʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʩʚʦʝ 

ʮʝʥʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʪʘʢʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʯʘʩʪʥʠʢʦʚ ʥʝʚʦʟʤʦʞʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 



пт 
 

ʨʘʟʙʨʦʩʘ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʧʦ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʢʠʪʘʡʩʢʠʤ 

ʧʘʨʪʥʝʨʘʤ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʮʝʥʳ ʥʘ ʨʳʥʢʝ ʠ ʜʠʢʪʦʚʘʪʴ ʩʚʦʠ ʫʩʣʦʚʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʪʫʘʮʠʷ 

ʥʘ ʨʳʥʢʝ ʥʝ ʚ ʧʦʣʴʟʫ ʧʨʦʜʘʚʮʦʚ ð ʮʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʠʞʝ ʝʝ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ 

ʪʘʢʦʡ ʮʝʥʝ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝ ʧʦʜ ʩʠʣʫ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʫ, 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ. ɹʦʣʝʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʫʙʳʪʢʘʭ ʚ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʝ. ʋʙʳʪʦʯʥʦʩʪʴ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʠ ï ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ 

ʵʢʩʧʦʨʪʘ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ (ʧʠʣʦʚʦʯʥʠʢʘ). ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʣʷ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʥʝ ʧʦʜʥʠʤʘʣʘʩʴ ʚʳʰʝ 10%. ʆʙʨʘʙʦʪʘʥʥʘʷ ʞʝ ʜʨʝʚʝʩʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʧʦʟʠʮʠʶ çʧʠʣʦʤʘʪʝʨʠʘʣʳ, ʨʘʩʧʠʣʝʥʥʳʝ ʚʜʦʣʴè, ʪ.ʝ. ʜʦʩʢʘ, ʩʘʤʳʡ ʧʨʠʤʠʪʠʚʥʳʡ 

ʚʠʜ ʦʙʨʘʙʦʪʢʠ. 

2. ʇʨʝʜʧʨʠʷʪʠʷ ʠʤʝʶʪ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʝʝ ʠ ʬʠʟʠʯʝʩʢʠ ʠʟʥʦʰʝʥʥʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʣʦʯʠʩʣʝʥʥʳʡ ʧʝʨʩʦʥʘʣ ʠ ʥʝ ʤʦʛʫʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʳʥʢʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʠʟʤʝʥʷʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ 

ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

3. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʨʦʩʪ ʮʝʥ ʥʘ ʧʠʣʦʤʘʪʝʨʠʘʣʳ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʧʦʪʝʨʠ 

ʜʣʷ ʢʨʘʷ ʦʯʝʚʠʜʥʳ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʢʘʢ ʚ ʥʠʟʢʠʭ ʮʝʥʘʭ ʥʘ ʥʝʟʘʢʦʥʥʦ ʟʘʛʦʪʦʚʣʝʥʥʫʶ 

ʜʨʝʚʝʩʠʥʫ, ʪʘʢ ʠ ʚ ʮʝʥʦʚʦʤ ʜʘʚʣʝʥʠʠ ʥʘ ʟʘʢʦʥʥʦ ʜʦʙʳʪʳʡ ʣʝʩ, ʯʪʦ ʜʝʣʘʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ 

ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʣʝʩʘ. 

4. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ɻʉʄ ʠ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʨʝʛʠʦʥʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʣʝʩʦʟʘʛʦʪʦʚʢʠ: 

1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʥʟʦʧʠʣ; 

2) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʣʦʯʥʦ-ʧʘʢʝʪʠʨʫʶʱʠʭ ʤʘʰʠʥ; 

3) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

5. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ɻʫʙʝʨʥʘʪʦʨʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪ 30 ʜʝʢʘʙʨʷ 

2014 ʛʦʜʘ ˉ 83 "ʆʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʧʨʝʪʘ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʪʝʥʪʦʚ, ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ" ʫʩʪʘʥʦʚʣʝʥ ʟʘʧʨʝʪ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, 

ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʪʝʥʪʦʚ, ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʆʙʱʝʨʦʩʩʠʡʩʢʠʤ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʷʪʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ɻʦʩʩʪʘʥʜʘʨʪʘ ʈʦʩʩʠʠ ʦʪ 06 ʥʦʷʙʨʷ 2001 ʛʦʜʘ ˉ 454-ʩʪ: 

ʘ) ʢʦʜ 02 çʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʚ ɻ ʪʦʡ ʦʙʣʘʩʪʠè (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʦʧʠʪʦʤʥʠʢʦʚ ï 02.01.6); 

ʙ) ʢʦʜ 20 çʆʙʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʜʝʨʝʚʘ ʠ ʧʨʦʙʢʠ, ʢʨʦʤʝ 

ʤʝʙʝʣʠè. 

6. ʊʨʘʥʩʧʦʨʪʥʘʷ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʨʷʜʘ ʫʯʘʩʪʢʦʚ. 

7. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʨʷʜʘ ʣʝʩʦʩʝʢ (ʚ ʩʚʷʟʠ ʩ ʧʣʦʭʠʤ ʧʦʨʦʜʥʳʤ ʩʦʩʪʘʚʦʤ 

(ʭʚʦʡʥʳʝ ʤʝʥʝʝ 40%), ʥʝʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʚʳʭʦʜʘ, ʥʝʙʦʣʴʰʠʤʠ ʩʨʝʜʥʠʤʠ ʜʠʘʤʝʪʨʘʤʠ). 

8. ʋʩʪʘʨʝʣʦʝ ʣʝʩʦʫʩʪʨʦʡʩʪʚʦ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʨʘʥʳ ʦʩʦʟʥʘʣʦ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʠʭ 

ɺʦʩʪʦʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʥʝʵʬʬʝʢʪʠʚʥʦ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ 

ʚʘʞʥʦ ʩʦʟʜʘʥʠʝ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʥʘʣʦʛʦʚʦʡ, ʙʶʜʞʝʪʥʦʡ, 

ʪʘʨʠʬʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ.  

ɼʣʷ ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʚ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ: 



пу 
 

1. ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʣʠʙʦ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʘʨʝʥʜʘʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʤʝʱʝʥʠʝʤ ʵʪʠʭ ʟʘʪʨʘʪ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

2. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʚ ʯʘʩʪʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʘʨʝʥʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 

(ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

3. ʊʨʝʙʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʚ ʯʘʩʪʠ ʧʨʦʮʝʜʫʨʳ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ ʠ ʃʝʩʥʦʡ ʧʣʘʥ ʩʫʙʲʝʢʪʘ ʈʌ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

4. ɺ ʃʝʩʥʦʤ ʂʦʜʝʢʩʝ ʈʌ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ 

ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʝʭʘʥʠʟʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʠ 

ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʘʨʝʥʜʘʪʦʨʘʤʠ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

5. ʉʦʚʤʝʩʪʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʝʩʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʝʡ (ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ, ʠ ʜʨ.) (ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

6. ɺ ʮʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʣʘʛʘʝʤ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʩʠʩʪʝʤʫ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ ï ʋʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ (ɻʦʩʣʝʩʩʣʫʞʙʘ), 

ʣʝʩʧʨʦʤʭʦʟʳ; ʥʘ ʫʨʦʚʥʝ ʨʘʡʦʥʦʚ ï ʣʝʩʭʦʟ, ʣʝʩʥʠʯʝʩʪʚʦ, ʤʘʩʪʝʨʩʢʠʝ ʫʯʘʩʪʢʠ, ʣʝʩʥʠʢʠ, ʦʙʭʦʜʳ 

(ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

7. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʫʛʣʫʙʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʨʘʷ. (ʄʦʙʠʣʴʥʳʝ ʧʝʨʝʜʚʠʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʨʠʢʝʪʦʚ). ʈʘʟʨʘʙʦʪʢʘ ʙʠʟʥʝʩ-

ʧʣʘʥʘ (ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ) 

8. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʭʘʥʠʟʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʭʨʘʥʝ, ʟʘʱʠʪʝ ʠ ʪʫʰʝʥʠʶ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʘ ʪʫʰʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʠʣʠ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʥʝʜʦʧʫʱʝʥʠʶ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ (ʧʣʘʪʠʪʴ ʥʝ ʟʘ ʪʫʰʝʥʠʝ, ʘ ʟʘ ʥʝʜʦʧʫʱʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ) (ʌʝʜʝʨʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ). 

9 .ʆʨʛʘʥʠʟʘʮʠʷ ʮʝʥʪʨʦʚ ʧʦ ʦʙʫʯʝʥʠʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʯʠʤ ʧʨʦʬʝʩʩʠʷʤ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. (ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

10. ʈʝʘʣʠʟʘʮʠʷ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʙʠʨʞʝʚʦʡ ʪʦʨʛʦʚʣʠ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

11. ʋʚʝʣʠʯʝʥʠʝ ʙʶʜʞʝʪʥʦʡ ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʦʩʦʙʳʭ 

ʫʩʣʦʚʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʣʴʛʦʪʥʳʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝʤ ʠ ʩʧʝʮʠʘʣʴʥʳʤ 

ʪʘʤʦʞʝʥʥʳʤ ʨʝʞʠʤʦʤ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

12. ʋʢʨʫʧʥʝʥʠʝ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʨʠʚʣʝʯʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʠʨʦʚʳʤ 

ʩʪʘʥʜʘʨʪʘʤ (ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ) ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʧʨʘʚʘ ʵʢʩʧʦʨʪʘ 

ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʙʠʨʞʝʚʦʡ ʪʦʨʛʦʚʣʠ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ) 

13. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʪʘʨʠʬʦʚ ʥʘ ʧʝʨʝʚʦʟʢʫ ʧʨʦʜʫʢʮʠʠ, 

ʠʤʝʶʱʝʝ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʥʘ 

ʧʝʨʝʚʦʟʢʫ ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʟʜʝʩʴ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʚʥʫʪʨʴ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʝʸ ʧʨʝʜʝʣʳ 

(ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

14. ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʪʘʨʠʬʘʤ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

15. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ ʥʘ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ 

ʪʘʨʠʬʘʤ. 

16. ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʢʣʶʯʝʥʠʷ ʧʨʷʤʳʭ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʦʛʦʚʦʨʦʚ ʥʘ ʧʦʢʫʧʢʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʮʝʥʘʤ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʛʝʥʝʨʘʮʠʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʟʘ 

ʩʯʸʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʨʠʬʥʦʡ ʥʘʛʨʫʟʢʠ, ʪ.ʝ. ʪʘʨʠʬ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʚʳʰʝ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ (ʌʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

 



пф 
 

ʈɽɸʃʀɿɸʎʀʗ ʉʊʈɸʊɽɻʀʏɽʉʂʀʍ ʇʈʆɽʂʊʆɺ ɺ ʈɸʄʂɸʍ 

ʀʅʀʎʀɸʊʀɺʓ çʕʂʆʅʆʄʀʏɽʉʂʀʁ ʇʆʗʉ ʐɽʃʂʆɺʆɻʆ ʇʋʊʀè 

ɼʦʨʞʠʝʚʘ ɺ.ɺ. 

ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

e-mail: vv2006uu@yandex.ru
 

 
ɸʙʩʪʨʘʢʪ: ʧʦʷʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠè ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʦʤ ʂʠʪʘʷ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʝʤ ʝʛʦ ʚ ʦʜʠʥ ʠʟ ʤʠʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʮʝʥʪʨʦʚ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʢʦʦʧʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʕʇʐʇ. ɼʣʷ ʈʦʩʩʠʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʨʘʟʚʠʪʠʝ ʢʣʘʩʪʝʨʦʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ, ʵʢʩʧʦʨʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʣʘʩʪʝʨʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

 

ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʘʤʙʠʮʠʦʟʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ 

ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʮʝʧʮʠʷ ʂʠʪʘʷ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ 900 ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 900 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [1, C.37]. 

ʆʕʉʈ ʥʘʟʳʚʘʝʪ ʮʠʬʨʫ ʚʦʟʤʦʞʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʚ 60 ʛʦʩʫʜʘʨʩʪʚ, ʛʜʝ ʧʨʦʞʠʚʘʶʪ ʦʢʦʣʦ 

4 ʤʣʨʜ ʯʝʣʦʚʝʢ (ʥʝʤʥʦʛʠʤ ʤʝʥʝʝ 60% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ) [5, ʉ. 4].  
ʉʪʨʫʢʪʫʨʘ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʜʚʫʭ ʠʥʠʮʠʘʪʠʚ ï ɻ ʪʦ ʧʨʦʝʢʪʳ 

çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʸʣʢʦʚʦʛʦ ʧʫʪʠè (ʕʇʐʇ) ʠ çʄʦʨʩʢʦʡ ʰʸʣʢʦʚʳʡ ʧʫʪʴ XXI ʚʝʢʘè 

(ʄʐʇ), ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ.  

ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʥʠʮʠʘʪʠʚʘ ʕʇʐʇ ï ʥʝ ʧʨʦʩʪʦ ʪʨʘʥʟʠʪʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʧʨʦʝʢʪ, ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʦʨʛʦʚʣʠ ʠ ʩʬʝʨʳ ʫʩʣʫʛ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʂʠʪʘʷ, ʥʦ ʠ ʚʩʝʛʦ ʮʝʥʪʨʘ ɽʚʨʘʟʠʠ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʘʩʢʨʳʚ ʝʛʦ ʧʦʪʝʥʮʠʘʣ [4, ʉ. 8]. ʂʨʦʤʝ ʪʦʛʦ, ʕʇʐʇ ʧʨʠʟʚʘʥʘ ʧʨʝʚʨʘʪʠʪʴ ʂʠʪʘʡ ʚ ʦʜʠʥ ʠʟ 

ʤʠʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ.  

ʊʝʥʜʝʥʮʠʠ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʨʝʤʠʪʝʣʴʥʦʤ 

ʚʠʜʦʠʟʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʠ ʩʫʪʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʫʩʠʣʝʥʠʷ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʠ NBIC-ʪʝʭʥʦʣʦʛʠʡ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʝʥʦʤʝʥ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʜʝʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ. 

ʅʝʩʣʫʯʘʡʥʦ ʚ ʇʨʦʛʨʘʤʤʫ ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʂʠʪʘʡ-ʄʦʥʛʦʣʠʷ-

ʈʦʩʩʠʷ, ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè ʝʚʨʘʟʠʡʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʪʨʝʭ 

ʩʪʨʘʥ, ʧʦʜʧʠʩʘʥʥʦʡ ʚ ʠʶʥʝ 2016 ʛ. ʚ ʊʘʰʢʝʥʪʝ ʥʘ ʩʘʤʤʠʪʝ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʝʥʳ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʚʤʝʩʪʥʦʝ ʩʦʟʜʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʪʝʭʥʦʧʘʨʢʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʡ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʜʦʣʝ ʧʦʩʪʘʚʦʢ 

ʦʪʨʘʩʣʝʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʈʦʩʩʠʠ ï 13,8%, ʥʘʤʥʦʛʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʭ ʤʠʨʦʚʳʭ ʮʝʥʪʨʦʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʂʠʪʘʷ ï 25,8%, ʉʐɸ ï 19% ʠ ɽʉ ï 16,7% (ʨʠʩʫʥʦʢ).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʚʠʪʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʪʝʭʥʦʧʘʨʢʦʚ [2]. ʋ ʈʦʩʩʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʚʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʤʥʦʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʨʝʛʠʦʥʘ ʕʇʐʇ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʦʝʢʪʥʦʤ 

ʫʨʦʚʥʝ ʢʘʢ ʚ ʜʚʫʩʪʦʨʦʥʥʝʤ, ʪʘʢ ʠ ʚ ʤʥʦʛʦʩʪʦʨʦʥʥʝʤ ʬʦʨʤʘʪʘʭ. 

 



рл 
 

ʊʘʙʣʠʮʘ 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʂʠʪʘʷ, ʮʝʣʝʡ ʠ ʧʨʠʦʨʠʪʝʪʦʚ  

ʢʦʥʮʝʧʮʠʠ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè 

 

 

ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʵʢʩʧʦʨʪʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʜʦʣʝ ʧʦʩʪʘʚʦʢ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʟʘ ʧʝʨʠʦʜ 1995-2015 ʛʛ., %  

(ʧʦ ʜʘʥʥʳʤ ʄʠʨʦʚʦʛʦ ʙʘʥʢʘ https://data.worldbank.org). 
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рм 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʝʩʪʴ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ 

ʢʦʪʦʨʳʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʨʘʤʢʠ ʕʇʐʇ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ 

ʄʦʩʢʚʘ-ʂʘʟʘʥʴ, ʣʠʟʠʥʛ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʉʫʭʦʡ ʉʫʧʝʨʜʞʝʪ 100, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ 

ʧʦ ʩʞʠʞʝʥʠʶ ʛʘʟʘ ʥʘ ʙʘʟʝ ʖʞʥʦ-ʊʘʤʙʝʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʗʤʘʣ 

ʉʇɻè, ʩʦʟʜʘʥʠʝ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʭ ʧʘʨʢʦʚ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ çʐʸʣʢʦʚʳʡ ʧʫʪʴè ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ. ʋʯʘʩʪʠʝ ʚ ʥʠʭ ʢʠʪʘʡʩʢʠʭ ʧʘʨʪʥʝʨʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʢ ʩ 

ʪʝʭʥʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ʅʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʈʦʩʩʠʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ, 

ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ, ʤʦʛʫʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʳʭ ʢʘʨʪ ʕʇʐʇ. ʅʘʯʠʥʘʷ ʩ 2016 ʛ., ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʛʦʩʧʦʜʜʝʨʞʢʘ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʌ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʫʯʘʩʪʥʠʢʘʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʕʇʐʇ 

ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ [3]. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ 

ʣʠʥʠʠ ʌʦʥʜʘ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʟʘʢʣʶʯʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ, ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʩʫʙʩʠʜʠʠΣ ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʝʙʫʶʱʠʝ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʠʮʠʠ.  
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ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʥʮʝʧʮʠʠ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʳʡ ʧʫʪʴè ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʘʣʘʞʠʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ɽʚʨʘʟʠʠ. ɺ ʥʝʝ 

ʚʭʦʜʷʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ: ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ ʤʦʨʩʢʦʡ 

ʐʝʣʢʦʚʳʡ ʧʫʪʴ. ʈʝʯʴ ʠʜʝʪ ʦ ʩʦʟʜʘʥʠʠ ʪʦʨʛʦʚʦʛʦ ʢʦʨʠʜʦʨʘ ʜʣʷ ʧʨʷʤʳʭ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʩ 

ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʥʘ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ ʜʦʣʞʝʥ ʩʦʝʜʠʥʠʪʴ ɸʟʠʘʪʩʢʦ-

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ. 

ʀʥʠʮʠʘʪʠʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʪʨʝʭ ʊʨʘʥʩʝʚʨʘʟʠʡʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʢʦʨʠʜʦʨʦʚ: 

ï ʩʝʚʝʨʥʦʛʦ (ʂʠʪʘʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ï ʈʦʩʩʠʷ ï ɽʚʨʦʧʘ); 

ï ʮʝʥʪʨʘʣʴʥʦʛʦ (ʂʠʪʘʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ʠ ɿʘʧʘʜʥʘʷ ɸʟʠʷ ï ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ ʠ 

ʉʨʝʜʠʟʝʤʥʦʝ ʤʦʨʝ); 

ï ʶʞʥʦʛʦ (ʂʠʪʘʡ ï ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ ï ʖʞʥʘʷ ɸʟʠʷ ï ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥ). 

ʉʪʨʘʪʝʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ ʤʦʨʩʢʦʛʦ ʐʝʣʢʦʚʦʛʦ 

ʧʫʪʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʩʝ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʵʪʦʪ ʧʨʦʝʢʪ ʩʪʨʘʥʳ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 3 ʤʣʨʜ. ʯʝʣ., ʘ ʦʙʱʠʡ ʦʙʲʝʤ ɺɺʇ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 21 ʪʨʣʥ. ʜʦʣʣʘʨʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʠʜʝʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ, ʧʦʨʪʦʚ, ʤʦʩʪʦʚ, ʜʨʫʛʠʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ 

ʩʨʦʢʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ (ʩ 45-60 ʩʫʪʦʢ ʤʦʨʩʢʠʤ ʧʫʪʸʤ ʜʦ 10-15 ʜʥʝʡ 

ʩʫʭʦʧʫʪʥʳʤ ʧʫʪʸʤ), ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʩʪʘʚʢʠ ʠ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʦʨʪʠʨʫʝʤʳʭ ʠʟ 

ʂʠʪʘʷ ʪʦʚʘʨʦʚ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ, ʛʨʫʟʦ- ʠ 

ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. 

ʂʠʪʘʡʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʜʠʥ ʧʦʷʩ ʠ ʦʜʠʥ ʧʫʪʴè ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʚ 

ʈʦʩʩʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠʥʪʝʨʝʩʦʤ. ʇʦʜʧʠʩʘʥʥʦʝ ʚ ʤʘʝ 2015 ʛʦʜʘ ʣʠʜʝʨʘʤʠ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ 

ʉʦʚʤʝʩʪʥʦʝ ʟʘʷʚʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʦ ʩʦʧʨʷʞʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʠ 

ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɼʦʢʫʤʝʥʪ 

ʦʨʠʝʥʪʠʨʫʝʪ ʩʪʦʨʦʥʳ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʢʦʦʧʝʨʘʮʠʶ, ʫʛʣʫʙʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ. ʉʪʘʚʠʪ 

ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʝʪʝʡ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʢ ʩʦʟʜʘʥʠʶ ʟʦʥʳ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

ʤʝʞʜʫ ɽʚʨʘʟʠʡʩʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʶʟʦʤ ʠ ʂʠʪʘʝʤ. ʉʦʧʨʷʞʝʥʠʝ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ 

ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʢʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʚ ʮʝʣʦʤ, ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʠʤʝʶʱʠʡ ʧʨʦʪʷʞʸʥʥʫʶ ʛʨʘʥʠʮʫ ʩ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʦʡ, ʛʨʘʥʠʯʠʪ ʩʨʘʟʫ ʩ ʜʚʫʤʷ ʨʝʛʠʦʥʘʤʠ ʂʠʪʘʷ ï ʘʚʪʦʥʦʤʥʳʤ ʨʘʡʦʥʦʤ ɺʥʫʪʨʝʥʥʷʷ 



ро 
 

ʄʦʥʛʦʣʠʷ ʠ ʧʨʦʚʠʥʮʠʝʡ ʍʵʡʣʫʥʮʟʷʥ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʨʘʟʫ ʪʨʝʭ ʠʥʠʮʠʘʪʠʚ: 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʢʠʪʘʡʩʢʦʛʦ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʠ 

ʤʦʥʛʦʣʴʩʢʦʛʦ ʉʪʝʧʥʦʛʦ ʧʫʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʪʨʝʭ ʠʥʠʮʠʘʪʠʚ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʙʘʡʢʘʣʴʩʢʠʤ ʫʯʘʩʪʢʦʤ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠ ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ 2400 ʢʤ). ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʦʭʦʜʷʪ ʬʝʜʝʨʘʣʴʥʳʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʄ-55 çɹʘʡʢʘʣè ʠ çɸʤʫʨè (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʩʦʩʪʘʚʣʷʝʪ 14,6 ʪʳʩ. ʢʤ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʦ 9 ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʷʪʴ ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʤ ʫʯʘʩʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ: 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʫʥʢʪʳ ʧʨʦʧʫʩʢʘ ɿʘʙʘʡʢʘʣʴʩʢ, ʉʪʘʨʦʮʫʨʫʭʘʡʪʫʡʩʢʠʡ, ʆʣʦʯʠ, ʇʦʢʨʦʚʢʘ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʥʢʪ ʧʨʦʧʫʩʢʘ ɿʘʙʘʡʢʘʣʴʩʢ. ʊʨʠ ʧʫʥʢʪʘ ʧʨʦʧʫʩʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʨʦʩʩʠʡʩʢʦ-ʤʦʥʛʦʣʴʩʢʦʤ ʫʯʘʩʪʢʝ: ʘʚʪʦʤʦʙʠʣʴʥʳʝ ï ɺʝʨʭʥʠʡ ʋʣʴʭʫʥ ʠ ʉʦʣʦʚʴʝʚʩʢ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ï ʉʦʣʦʚʴʝʚʩʢ. ɸʵʨʦʧʦʨʪ ʏʠʪʘ (ʂʘʜʘʣʘ) ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʚʦʟʜʫʰʥʳʤ ʧʫʥʢʪʦʤ ʧʨʦʧʫʩʢʘ. 

ʉʦʩʝʜʩʪʚʦ ʩ ʂʠʪʘʝʤ ʠ ʄʦʥʛʦʣʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ, 

ʧʨʦʭʦʞʜʝʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ɹɸʄʘ ʠ ʊʨʘʥʩʩʠʙʘ ʩ ʦʪʚʝʪʚʣʝʥʠʝʤ ʥʘ 

ʂʠʪʘʡ, ʷʚʣʷʶʪʩʷ ʥʝʩʨʘʚʥʝʥʥʳʤʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʅʝʩʣʫʯʘʡʥʦ ʚ ʢʦʥʮʝʧʮʠʠ çʆʜʠʥ ʧʦʷʩ ï ʦʜʠʥ ʧʫʪʴè 

ʧʨʦʭʦʞʜʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ʢʦʨʠʜʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʖʞʥʦʛʦ ʭʦʜʘ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ. ʊʨʘʥʩʩʠʙ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ ʧʦ ʤʘʨʰʨʫʪʫ ʦʪ ʄʦʩʢʚʳ ʜʦ ɺʣʘʜʠʚʦʩʪʦʢʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

9300 ʢʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʤʦʱʥʝʡʰʠʭ ʩʫʭʦʧʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʨʪʝʨʠʡ ʤʠʨʘ ʠ ʚ 

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʢ ʨʦʩʩʠʡʩʢʠʤ ʤʦʨʩʢʠʤ ʧʦʨʪʘʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʙʘʣʪʠʡʩʢʠʤ, ʘ ʪʘʢʞʝ ʚ ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʚʧʣʦʪʴ ʜʦ ʢʨʫʧʥʝʡʰʠʭ ʥʠʜʝʨʣʘʥʜʩʢʠʭ 

ʧʦʨʪʦʚ (ʈʦʪʪʝʨʜʘʤ ʠ ɸʤʩʪʝʨʜʘʤ). ʇʨʝʠʤʫʱʝʩʪʚʦ ʊʨʘʥʩʩʠʙʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʦʭʦʜʠʪ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʡ ʩʪʨʘʥʳ, ʙʝʟ ʧʝʨʝʩʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʟʘʤʝʜʣʝʥʠʷ ʠ ʫʜʦʨʦʞʘʥʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʊʨʘʥʩʩʠʙʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 100 ʤʣʥ. ʪʦʥʥ ʛʨʫʟʦʚ ʝʞʝʛʦʜʥʦ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʦ 250-300 ʪʳʩ. ʢʦʥʪʝʡʥʝʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʠ. 

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʜʝʨʞʠʚʘʶʱʠʤ ʪʝʤʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʷʚʣʷʶʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠʛʨʘʥʠʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʠ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʢ ʥʠʤ. ʇʫʥʢʪʳ 

ʧʨʦʧʫʩʢʘ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʩʥʘʱʝʥʠʠ ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʠʭ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʂ ʦʩʥʦʚʥʳʤ 

ʦʙʲʝʢʪʘʤ ʧʨʠʛʨʘʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʨʝʙʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʪʥʦʩʷʪʩʷ 

ï ʄɸʇʇ çɿʘʙʘʡʢʘʣʴʩʢè, ɼɸʇʇ çʉʪʘʨʦʮʫʨʫʭʘʡʪʫʡʩʢʠʡè, ɼɸʇʇ çʆʣʦʯʠè ɼɸʇʇ 

çʇʦʢʨʦʚʢʘè, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʨ. ɸʤʫʨ ʚ ʨʘʡʦʥʝ ʧʫʥʢʪʦʚ 

ʧʨʦʧʫʩʢʘ ʇʦʢʨʦʚʢʘïʃʦʛʫʭʵ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʣʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ ʥʘ ʨʳʥʦʢ 

ʂʠʪʘʷ. ʉʦʟʜʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʥʳʡ ʮʠʢʣ ʫʩʣʫʛ ʧʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʢʣʘʜ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, 

ʪʘʤʦʞʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʫʛʠ, ʩʪʨʘʭʦʚʘʥʠʝ, ʚʳʩʪʘʚʦʯʥʘʷ ʧʣʦʱʘʜʢʘ, ʪʦʚʘʨʥʘʷ 

ʙʠʨʞʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ 

ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ çʉʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʝʨʤʠʥʘʣʘ ɿʘʙʘʡʢʘʣʴʩʢïʄʘʥʴʯʞʫʨʠʷè, ʨʝʘʣʠʟʫʝʤʳʡ ʆʆʆ çɿʘʙʘʡʢʘʣʴʩʢʠʡ ʟʝʨʥʦʚʦʡ 
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ʪʝʨʤʠʥʘʣè ʚ ʧʛʪ. ɿʘʙʘʡʢʘʣʴʩʢ. ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʨʘʟʛʨʫʟʢʠ-ʧʦʛʨʫʟʢʠ ʟʝʨʥʘ ʚ 

ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʟʝʨʥʘ ʚ ʂʠʪʘʡ. ʇʝʨʚʳʡ ʟʝʨʥʦʚʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʪʝʨʤʠʥʘʣ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʟʥʦʢʦʣʝʡʥʦʩʪʠ ʞ/ʜ ʧʫʪʝʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʝʨʝʚʘʣʢʫ ʜʦ 8,0 ʤʣʥ. ʪʦʥʥ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʄʦʱʥʦʩʪʴ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʦ 80,0 ʪʳʩ. ʪ. ʉʪʦʠʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 

6262,0 ʤʣʥ. ʨʫʙ. ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 2015-2018 ʛʛ. 

ɺʘʞʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠ ʪʦʨʛʦʚʳʝ ʘʩʧʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʫʩʧʝʰʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʘ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʨʝʛʠʦʥʘʤʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩ ʧʨʦʚʠʥʮʠʷʤʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʵʢʩʧʦʨʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ ʵʢʩʧʦʨʪʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ; 

- ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʂʠʪʘʝʤ ʠ ʜʨʫʛʠʤʠ 

ʩʪʨʘʥʘʤʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ; 

- ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ 
ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʟʠʪ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ 

ʠʟ ʩʪʨʘʥ ɸʊʈ ʚ ɽʚʨʦʧʫ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʩ ɼʘʣʴʥʠʤ ɺʦʩʪʦʢʦʤ ʠ 

ʚʳʭʦʜ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʨʳʥʢʠ ʂʠʪʘʷ ʠ ʩʪʨʘʥ ɸʊʈ. 

ʇʨʠʤʝʨʳ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʧʨʦʝʢʪʘʤ ʚ ʛʦʨʥʦʨʫʜʥʦʡ ʠ 

ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʫʞʝ ʠʤʝʶʪʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʢʠʪʘʡʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʂʠʪʘʡʩʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ (2009-2018 ʛʛ.). ʂ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ 

ʦʪʥʦʩʷʪʩʷ ʧʨʦʝʢʪʳ: 

ï ʆʆʆ çʎʇʂ çʇʦʣʷʨʥʘʷè ï çʉʦʟʜʘʥʠʝ ʃʇʂ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷè. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʭʦʣʜʠʥʛʘ, ʠʤʝʶʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

(ʦʙʲʝʤʦʤ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʥʝ ʤʝʥʝʝ 1,5 ʤʣʥ. ʤ
3
 ʚ ʛʦʜ), ʣʝʩʦʧʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (ʚʳʧʫʩʢ 

ʜʦ 125 ʪʳʩ. ʤ
3
 ʚ ʛʦʜ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ) ʠ ʮʝʣʣʶʣʦʟʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʙʠʥʘʪ (ʚʳʧʫʩʢ ʜʦ 

400 ʪʳʩ. ʪʦʥʥ ʮʝʣʣʶʣʦʟʳ ʚ ʛʦʜ); 

ï ʆʆʆ çɹʘʡʢʘʣʨʫʜè ï çʆʩʚʦʝʥʠʝ ʅʦʡʦʥ-ʊʦʣʦʛʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ, ʨʘʟʚʝʜʢʫ ʠ 

ʜʦʙʳʯʫ ʧʦʣʠʤʝʪʘʣʣʦʚ ʥʘ ʅʦʡʦʥ-ʊʦʣʦʛʦʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʦʙʝʩʧʝʯʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 500 ʪʳʩ. ʪ. 

ʨʫʜʳ ʚ ʛʦʜ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʤʝʩʪʥʦʡ ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ï ʆʆʆ çʊʨʘʥʩ-ʉʠʙʠʨʩʢʘʷ ʣʝʩʥʘʷ ʢʦʤʧʘʥʠʷè ï çʂʦʤʧʣʝʢʩʥʦʝ ʦʩʚʦʝʥʠʝ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷè. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʢʨʫʧʥʦʛʦ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʦʙʲʝʢʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʟʘʧʫʩʢ ʣʠʥʠʠ 

ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʚ ʪʦʧʣʠʚʥʳʝ ʙʨʠʢʝʪʳ ʪʠʧʘ çʇʠʥʠ ʂʵʡè. ʇʨʠ ʚʳʭʦʜʝ 

ʧʨʦʝʢʪʘ ʥʘ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʩʦʩʪʘʚʠʪ ï 
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250 ʪʳʩ. ʤ
3
, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ï 150 ʪʳʩ. ʤ

3
, ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʩʦʩʪʘʚʠʪ ï ʜʦ 4 ʪʳʩ. ʰʪʫʢ. 

ʈʝʘʣʠʟʘʮʠʷ ʠʜʝʠ ʥʦʚʦʛʦ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʤʦʞʝʪ ʩʪʘʪʴ ʜʣʷ ʈʦʩʩʠʠ, ʠ ʜʣʷ ɿʘʙʘʡʢʘʣʴʷ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʪʠʤʫʣʦʤ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ. ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʷʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʟʘ ʩʯʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʢʠʪʘʡʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʤʦʜʝʨʥʠʟʘʮʠʷ ɹɸʄʘ ʠ ʊʨʘʥʩʩʠʙʘ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʠ ʧʨʠʛʨʘʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʣʝʩʥʦʡ ʠ ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʠ ʪʫʨʠʟʤʝ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠʛʨʘʥʠʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʜʦʨʦʞʥʦʡ ʠ ʜʨʫʛʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʦʪʜʘʣʝʥʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʧʥʳʭ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʥʪʝʨʝʩʫʶʱʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɿʘ ʩʯʝʪ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʫʩʠʣʠʡ ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʠʪʴ, ʥʫʞʥʦ ʫʯʘʩʪʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠ, ʚʦʟʤʦʞʥʦ, ʧʨʠʚʣʝʯʝʥʠʝ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ʂʠʪʘʡ ʩʪʨʝʤʠʪʩʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʧʨʦʚʠʥʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʫʩʠʣʠʪʴ ʨʦʣʴ ʠ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʧʣʦʜʦʪʚʦʨʥʳʤ ʜʚʫʩʪʦʨʦʥʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʂʠʪʘʷ. ʋʯʘʩʪʠʝ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʮʝʧʮʠʠ çʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʳʡ ʧʫʪʴè, ʢʨʦʤʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʠʛʨʘʥʠʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʙʫʜʝʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʢʦʩʚʝʥʥʳʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʤ ʦʙʱʝʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ 

ʩʦʮʠʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʚʥʝʜʨʝʥʠʶ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʠʶ ʵʢʩʧʦʨʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʫʚʝʣʠʯʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʦʪʯʠʩʣʝʥʠʡ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʘʩʪʠʝ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʷʩ ʐʝʣʢʦʚʳʡ ʧʫʪʴè 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʪʫʨʠʟʤʘ ʧʦ 

ʪʨʝʭʩʪʦʨʦʥʥʠʤ ʢʦʣʴʮʝʚʳʤ ʤʘʨʰʨʫʪʘʤ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩʪʘʥʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʣʝʜʩʪʚʠʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʶʱʠʭʩʷ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ 

ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʥʘ ʛʨʘʥʠʮʘʭ ʪʨʝʭ ʛʦʩʫʜʘʨʩʪʚ. 
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ɸʙʩʪʨʘʢʪ: ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩ 

ʈʝʩʧʫʙʣʠʢʦʡ ɹʫʨʷʪʠʝʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʤ ʢʨʘʝʤ ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʴʶ ʨʘʡʦʥʘʭ ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʧʨʠʛʨʘʥʠʯʥʳʝ ʨʘʡʦʥʳ, ʤʦʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʩʪʦʯʥʳʝ ʚʦʜʳ. 

 

ɺ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩ ʄʦʥʛʦʣʠʝʡ ʠ ʂʠʪʘʝʤ ʩʫʙʲʝʢʪʘʭ ʈʌ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ, 

ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʪʘʢʠʝ 

ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʘ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ, ʢʨʦʤʝ 

ʵʪʦʛʦ, ʢʨʫʧʥʳʤʠ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 

ɺʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩ ʄʦʥʛʦʣʠʝʡ ʠ ʂʠʪʘʝʤ ʩʫʙʲʝʢʪʘʭ ʈʌ, 2015 ʛ., ʤʣʥ. ʤ
3
 

ʉʫʙʲʝʢʪ ʈʌ ɿʘʙʨʘʥʦ ʚʦʜʳ, ʚʩʝʛʦ ʉʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʩʝʛʦ 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 660,95 563,59 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 271,58 198,62 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 110,19 81,13 

*ʉʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [2] ʠ ʧʦʜʦʙʥʳʭ ʜʦʢʣʘʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʠʦʥʦʚ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʂʠʪʘʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ: 

82 % ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 70 % ʚʩʝʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʗʥʮʟʳ ʠ ʢ 

ʶʛʫ ʦʪ ʥʝʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʜʦʣʶ ʧʦʯʪʠ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʠʪʘʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʠʥʮʠʷ ʍʵʡʣʫʥʮʟʷʥ ʠ ɸʈ ɺʥʫʪʨʝʥʥʷʷ ʄʦʥʛʦʣʠʷ), 

ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 18 % ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 30 % ʧʦʜʟʝʤʥʳʭ ʚʦʜ [3]. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʌ ʠʤʝʶʪʩʷ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚ 

ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʠʟʥʦʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠʭ ʬʫʥʢʮʠʡ. ʅʦ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʦʰʝʥʥʳʭ ʚʦʜ ʚ 

ʧʨʦʚʠʥʮʠʠ ʂʠʪʘʷ ʍʵʡʣʫʥʮʟʷʥ ʚ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʩʠʪʫʘʮʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʫʙʲʝʢʪʘʭ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʚ ʢʠʪʘʡʩʢʠʭ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʧʨʦʚʠʥʮʠʷʭ, ʛʜʝ ʜʦ 90 ʧʨʦʮʝʥʪʦʚ ʩʙʨʘʩʳʚʘʝʤʳʭ ʚʦʜ ʩʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʉʙʨʦʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʨʦʚʠʥʮʠʠ ʍʵʡʣʫʥʮʟʷʥ ʂʅʈ* 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ 2010 ʛ. 2011 ʛ. 2012 ʛ. 2013 ʛ. 

ʆʙʲʝʤ ʩʙʨʦʰʝʥʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ (10000 ʪʦʥʥ) 
38921 (100 %) 44072 (100 %) 58350 (100 %) 47796 (100 %) 

- ʩʙʨʦʩ ʥʘ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ 36342 (93,4 %) 33055 (75,0 %) 52921 (90,7 %) 41219 (86,2 %) 

- ʩʙʨʦʩ ʚ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 2579 (6,6 %) 11017 (25,0 %) 5429 (9,3 %) 6578 (13,8 %) 

ʉʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [4]. 

 

ʇʦʵʪʦʤʫ, ʚ ʂʠʪʘʝ ʜʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʙʫʪʠʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʜʝʪ ʪʝʥʜʝʥʮʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʂʠʪʘʝ ʠ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʪʩʷ, ʥʦ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʚʦʜʫ ʫʞʝ ʩʝʡʯʘʩ 

ʚʳʟʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʄʦʥʛʦʣʠʠ, ʥʘʦʙʦʨʦʪ, ʩʝʚʝʨʥʳʝ ʘʡʤʘʢʠ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʛʨʘʥʠʮʝ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʤʠ ʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʳʤʠ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʪʘʢ ʠ ʧʦʜʟʝʤʥʳʤʠ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʟ ʚʩʝʭ ʧʨʠʛʨʘʥʠʯʥʳʭ ʘʡʤʘʢʦʚ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚ ʘʡʤʘʢʝ ʆʨʭʦʥ, ʪʘʢ ʢʘʢ ʪʘʤ ʥʘʭʦʜʠʪʩʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ 
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çɻʆʂ çʕʨʜʵʥʵʪèè. ɺ ʦʩʪʘʣʴʥʳʭ ʘʡʤʘʢʘʭ ʪʦʞʝ ʚʝʜʝʪʩʷ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʦ ʥʝ ʚ 

ʪʘʢʠʭ ʤʘʩʰʪʘʙʘʭ ʢʘʢ ʚ ʆʨʭʦʥʝ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɺʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩ ʈʦʩʩʠʝʡ ʘʡʤʘʢʘʭ ʄʦʥʛʦʣʠʠ [5]. 

 

ʆʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʘʡʤʘʯʥʳʝ ʠ ʩʦʤʦʥʥʳʝ ʮʝʥʪʨʳ ʠ ʪʦ ʥʝ ʚʦ ʚʩʝʭ. 

ʆʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʠʥʩʠʬʠʢʘʮʠʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ: 

1. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ (ʧʦʪʝʧʣʝʥʠʝ); 

2. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ; 

3. ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʠ ʠʟʤʝʥʝʥʠʝ ʚ ʜʠʥʘʤʠʢʝ ʩʪʦʢʘ ʨʝʢ (ʟʦʣʦʪʦʜʦʙʳʯʘ, ʨʫʙʢʘ ʣʝʩʘ ʠ 

ʣʝʩʥʳʝ ʧʦʞʘʨʳ); 

4. ʋʚʝʣʝʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠ ̫ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ (ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʩʪʦʢʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʝʤʣʝʜʝʣʠʝ); 

5. ʅʝʨʝʛʫʣʠʨʫʝʤʦʝ ʩʧʦʨʪʠʚʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ15-06-07870. 
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Abstract: Briefly characteristic of water use in the regions of Mongolia and China bordering with the Republic of 
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