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ɹʃɸɻʆɼɸʈʅʆʉʊʔ 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɻʥʘʧ ʀʨʠʥʝ ɺʘʩʠʣʴʝʚʥʝ ʟʘ ʧʦʤʦʱʴ ʚ 

ʥʘʧʠʩʘʥʠʠ ʨʘʟʜʝʣʘ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʚʳ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʦ 

ʢʘʯʝʩʪʚʦ ʬʠʥʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ɸʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʠ. 

 

 

 

 



 3 

ʉʦʜʝʨʞʘʥʠʝ 

 

ɺʚʝʜʝʥʠʝ .............................................................................................................................................. 4 

ɺʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɽʉ ................................................................................... 4 

ʄʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɽʉ .... 6 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ..................................................................... 9 

ʀʚʘ (Salix spp.) .............................................................................................................................. 10 
ʊʦʧʦʣʴ (Populus spp.) ................................................................................................................... 13 
ʄʠʩʢʘʥʪʫʩ (Miscanthus spp.)...................................................................................................... 15 
ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ................................................................... 16 

ɺʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʠʥʝ ....................................................................... 23 

ɺ ʚrʦʜʳ .............................................................................................................................................. 28 

ʃʀʊɽʈɸʊʋʈɸ .................................................................................................................................. 30 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠ ̫..................................................................................................................... 32 

ʇʨʝʜʳʜʫʱʠʝ ʧʫʙʣʠʢʘʮʠʠ ɹɸʋ ......................................................................................................... 33 

 



 4 

ɺʚʝʜʝʥʠʝ 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʧʠʩʢʘ ˉ 10 ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʋʢʨʘʠʥʳ ʧʦʩʚʷʱʝʥʘ 

ʚʦʧʨʦʩʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ 

ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʠʥʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʪʦʧʣʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠ ̫ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʋʢʨʘʠʥʝ. 

 

ɺʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɽʉ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ï ʵʪʦ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʶʪʩʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʣʠʙʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʨʘʟʣʠʯʘʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʘʪʝʛʦʨʠʷʤ (ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʤʝʨʳ): 

 ʮʠʢʣ ʚʳʨʘʱʠʚʘʥʠʷ ï ʦʜʥʦʣʝʪʥʠʝ (ʨʘʧʩ, ʧʦʜʩʦʣʥʝʯʥʠʢ) ʠ ʤʥʦʛʦʣʝʪʥʠʝ (ʠʚʘ, ʪʦʧʦʣʴ); 

 ʪʠʧ ï ʜʨʝʚʦʚʠʜʥʳʝ1
 (ʠʚʘ, ʪʦʧʦʣʴ), ʪʨʘʚʷʥʠʩʪʳʝ (ʤʠʩʢʘʥʪʫʩ

2
, ʧʨʦʩʦ ʧʨʫʪʴʝʚʠʜʥʦʝ

3
); 

 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʫʯʘʝʤʳʡ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ï ʤʘʩʣʠʯʥʳʝ 

(ʨʘʧʩ/ʧʦʜʩʦʣʥʝʯʥʠʢ ʥʘ ʙʠʦʜʠʟʝʣʴ), ʢʨʘʭʤʘʣʦ- ʠ ʩʘʭʘʨʦʩʦʜʝʨʞʘʱʠʝ (ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ/ʢʫʢʫʨʫʟʘ ʥʘ ʙʠʦʵʪʘʥʦʣ), ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʳʝ (ʠʚʘ/ʪʦʧʦʣʴ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʝʨʜʳʭ ʙʠʦʪʦʧʣʠʚ ʠʣʠ 

ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʠʭ ʙʠʦʪʦʧʣʠʚ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ); 

 çʧʨʦʠʩʭʦʞʜʝʥʠʝè ï ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʪ.ʝ. ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʩʫʛʫʙʦ ʜʣʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ (ʤʠʩʢʘʥʪʫʩ, ʜʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ) ʠ ʦʙʳʯʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʢʘʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʪʘʢ ʠ ʩ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚ (ʨʘʧʩ ʥʘ ʙʠʦʜʠʟʝʣʴ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʥʘ ʙʠʦʵʪʘʥʦʣ, 

ʢʫʢʫʨʫʟʘ ʥʘ ʙʠʦʛʘʟ). 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ɽʉ. ɽʚʨʦʧʝʡʩʢʘʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ (AEBIOM) ʦʮʝʥʠʚʘʝʪ ʩʝʛʦʜʥʷʰʥʠʡ 

ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɽʚʨʦʩʦʶʟʝ ʥʘ ʫʨʦʚʥʝ 44-47 ʤʣʥ. ʪ ʥ.ʵ./ʛʦʜ [1]. ʆʜʥʘ ʠʟ 

ʮʝʣʝʡ ɽʉ ʥʘ 2020 ʛʦʜ ï ʜʦʩʪʠʯʴ 138 ʤʣʥ. ʪ ʥ.ʵ. ʙʠʦʤʘʩʩʳ ʚ ʚʘʣʦʚʦʤ ʢʦʥʝʯʥʦʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 14% ɺʂʕ [7]. ʀʤʝʶʱʠʡʩʷ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʧʦʢʨʳʪʴ ʦʢʦʣʦ ʪʨʝʪʠ ʵʪʦʡ ʮʝʣʠ. 

ʇʦ ʜʘʥʥʳʤ 2011 ʛ., ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʜ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʳʤʠ ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ ʚ ɽʉ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 130-140 ʪʳʩ. ʛʘ (ʊʘʙʣʠʮʘ 1) [7]. ʆʢʦʣʦ 37% ʵʪʦʡ ʧʣʦʱʘʜʠ (50 ʪʳʩ. ʛʘ) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʈʫʤʳʥʠʶ, ʛʜʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʨʦʩʦ ʧʨʫʪʴʝʚʠʜʥʦʝ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʘʢʞʝ ʚ ʌʠʥʣʷʥʜʠʠ ʧʦʜ ʜʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ (ʦʢʦʣʦ 19 ʪʳʩ. ʛʘ), ʚ 

                                                           
1
 ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʪ.ʥ. ʧʣʘʥʪʘʮʠʠ ʩ ʙʳʩʪʨʳʤ ʦʙʦʨʦʪʦʤ (SRC ï short rotation coppice). 

2
 ʊʘʢʞʝ ʥʘʟʳʚʘʶʪ çʩʣʦʥʦʚʴʷ ʪʨʘʚʘè. 

3
 ʊʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʚʠʯʛʨʘʩ. 
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ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï ʧʦʜ ʤʠʩʢʘʥʪʫʩ (10-11 ʪʳʩ. ʛʘ), ʚ ʐʚʝʮʠʠ ʠ ʇʦʣʴʰʝ ï ʧʦʜ ʠʚʫ (11 ʪʳʩ. ʛʘ ʠ 

5-9 ʪr ʩ. ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ʊʘʙʣʠʮʘ 1. ʇʣʦʱʘʜʠ ʧʦʜ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʳʤʠ ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ ʚ ɽʉ (2011 ʛ.), ʛʘ [7] 

ʉʪʨʘʥʳ ɽʉ ʀʚʘ ʊʦʧʦʣʴ ʄʠʩʢʘʥʪʫʩ ʇʨʦʩʦ 

ʧʨʫʪʴʝʚʠʜʥʦʝ 

ɼʚʫʢʠʩʪʦʯʥʠʢ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ 

ɸʚʩʪʨʠʷ 220-1100 880-1100 800   

ɹʝʣʴʛʠʷ 60 100   

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 1500-2300  10000-11000   

ɻʝʨʤʘʥʠʷ 4000 5000 2000   

ɼʘʥʠʷ 5697 2807 64  19 

ʀʨʣʘʥʜʠʷ 930  2200   

ʀʪʘʣʠʷ 670 5490 50-100   

ʃʠʪʚʘ 550     

ʅʠʜʝʨʣʘʥʜʳ   90   

ʇʦʣʴʰʘ 5000-9000 300    

ʈʫʤʳʥʠʷ    50000  

ʐʚʝʮʠʷ 11000 550 450  780 

ʌʠʥʣʷʥʜʠʷ     18700 

ʌʨʘʥʮʠʷ 2300 2000-3000   

 

ʇʣʦʱʘʜʠ ʧʦʜ ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʠʭ 

ʙʠʦʪʦʧʣʠʚ, ʚ ɽʚʨʦʧʝ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ï ʩʚʳʰʝ 2,5 ʤʣʥ. ʛʘ ʚ ʮʝʣʦʤ ʧʦ ɽʉ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʨʘʧʩ. ʇʦʯʪʠ 38% ʵʪʦʡ ʧʣʦʱʘʜʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɻʝʨʤʘʥʠʶ, ʛʜʝ 

746,5 ʪʳʩ. ʛʘ ʟʘʥʷʪʳ ʨʘʧʩʦʤ (ʥʘ ʙʠʦʜʠʟʝʣʴ) ʠ 200 ʪʳʩ. ʛʘ ï ʩʘʭʘʨʦ- ʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ (ʥʘ ʙʠʦʵʪʘʥʦʣ) (ʈʠʩ. 1). ʅʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ (1157 ʪʳʩ. ʛʘ) ʚ ʵʪʦʡ ʩʪʨʘʥʝ 

ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʶʪʩʷ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ. 

ʅʘ ʩʝʛʦʜʥʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ 13,2 ʤʣʥ. ʛʘ ʟʝʤʝʣʴ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ; ʢ 2020 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʜʦ 20,5 ʤʣʥ. ʛʘ, ʘ ʢ 2030 ʛ. ï ʜʦ 26,2 

ʤʣʥ. ʛʘ. ʇʦ ʦʮʝʥʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʤʠʩʩʠʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 2020 ʛʦʜʘ (10% ɺʀʕ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ ɽʉ) ʧʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 17,5 ʤʣʥ. 

ʛʘ ʠʣʠ ʦʢʦʣʦ 10% ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʩʪʨʘʥ ɽʉ-27 [2]. 
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ʇʣʦʱʘʜʴ ʚʳʨʘʱʠʚʘʥʠʷ, ʪʳʩ. ʛʘ: ʵʥʝʨʛʦʢʫʣʴʪʫʨʳ, ʚʩʝʛʦ ï 2114,5, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʧʩ ʥʘ ʙʠʦʜʠʟʝʣʴ ï 

746,5, ʢʫʣʴʪʫʨʳ ʥʘ ʙʠʦʛʘʟ ï 1157, ʩʘʭʘʨʦ- ʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʝ ʢʫʣʴʪʫʨʳ ï 200, ʢʫʣʴʪʫʨʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʝʨʜʳʭ ʙʠʦʪʦʧʣʠʚ ï 11. 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʧʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ɻʝʨʤʘʥʠʠ [44] 

 

ʄʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʚ ɽʉ 

ʅʘ ʫʨʦʚʥʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʮʝʣʦʤ ʚʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʤʝʭʘʥʠʟʤʦʚ [8]: 

- ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ; 

- ʥɻʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ; 

- ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɽʜʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

(ɽʉʇ) ɽʉ (CAP
4
) ï çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè ï ʚ ɽʚʨʦʩʦʶʟʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʪʘʮʠʡ ʜʨʝʚʦʚʠʜʥʳʭ ʠ ʪʨʘʚʷʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʤʠʩʢʘʥʪʫʩʘ, ʧʨʦʩʘ ʧʨʫʪʴʝʚʠʜʥʦʛʦ, ʜʚʫʢʠʩʪʦʯʥʠʢʘ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʦʛʦ ʠ ʜʨ.). ʂʦʥʢʨʝʪʥʳʝ ʩʫʤʤʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ 

ʫʢʘʟʳʚʘʶʪʩʷ, ʦʜʥʘʢʦ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʙʱʠʡ ʙʶʜʞʝʪ ʥʘʧʨʘʚʣʝʥʠʷ II ɽʉʇ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʙʶʜʞʝʪ ʥʘʧʨʘʚʣʝʥʠʷ I
5
. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ 

ʥʘʧʨʘʚʣʝʥʠʷ I ɽʉʇ ï çʇʦʜʜʝʨʞʢʘ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚè ï ʬʝʨʤʝʨʳ ʩʪʨʘʥ ɽʉ ʚ 2003-2009 ʛʛ. 

ʧʦʣʫʯʘʣʠ ʩʫʙʩʠʜʠʶ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʚ ʨʘʟʤʝʨʝ 45 ʝʚʨʦ/ʛʘ. ʉʫʙʩʠʜʠʷ ʙʳʣʘ 

                                                           
4
 CAP ï Common Agricultural Policy   

http://www.dartmoorpreservation.com/the-uplands7/land-management/129-the-common-agricultural-policy- 
5
 ʅʝʩʢʦʣʴʢʦ ʮʠʬʨ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ɹʶʜʞʝʪ ʥʘʧʨʘʚʣʝʥʠʷ II ɽʉʇ ʚ 2009 ʛ. ï 13,6 ʤʣʨʜ. ʝʚʨʦ [40], ʥʘ 2014-2020 ʛʛ. ï 

ʦʢʦʣʦ 85 ʤʣʨʜ. ʝʚʨʦ [39]. ɹʶʜʞʝʪ ʥʘʧʨʘʚʣʝʥʠʷ I ɽʉʇ ʚ 2009 ʛ. ï 41,1 ʤʣʨʜ. ʝʚʨʦ [41], ʥʘ 2014-2020 ʛʛ. ï ʦʢʦʣʦ 

264 ʤʣʨʜ. ʝʚʨʦ [42]. 

ʇʣʦʱʘʜʴ ʚʳʨʘʱʠʚʘʥʠʷ, ʛʘ 

ʕʥʝʨʛʦʢʫʣʴʪʫʨʳ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ 

 

http://www.dartmoorpreservation.com/the-uplands7/land-management/129-the-common-agricultural-policy-
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ʦʪʤʝʥʝʥʘ ʚ 2010 ʛ., ʧʦʩʣʝ ʯʝʛʦ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ ʚʥʝʜʨʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ [38]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ 2013 ʛ. ɽʜʠʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ɽʉ ʦʙʷʟʳʚʘʝʪ ʬʝʨʤʝʨʦʚ, 

ʚʣʘʜʝʶʱʠʭ ʙʦʣʝʝ 15 ʛʘ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʚʳʜʝʣʷʪʴ ʥʝ ʤʝʥʝʝ 5% ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʣʦʱʘʜʝʡ 

ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʫʞʜ (ʢ ʟʝʤʣʷʤ ʪʘʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʯʠʩʪʳʝ ʧʘʨʳ, 

ʙʫʬʝʨʥʳʝ ʧʦʣʦʩʳ, ʣʘʥʜʰʘʬʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʟʝʤʣʠ ʜʣʷ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʠ ʜʨ.). ʅʘ ʵʪʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʝʤʣʷʭ ʬʝʨʤʝʨʳ ʤʦʛʫʪ ʚʳʨʘʱʠʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʢʫʣʴʪʫʨʳ, ʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ 

ɽʚʨʦʢʦʤʠʩʩʠʝʡ ʦʪʯʝʪʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʚ 2017 ʛʦʜʫ ʜʦʣʷ ʟʝʤʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʫʞʜ, ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ ʜʦ 7%. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʝ ʧʦ ɺʀʕ 2009/28/EC ʥʘ 2020 ʛ. ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ 

ʟʘʧʣʘʥʠʨʦʚʘʣ ʦʙʝʩʧʝʯʠʪʴ 10% ʪʦʧʣʠʚ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʟʘ ʩʯʝʪ ɺʀʕ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʮʝʣʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʠʭ ʠ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʙʠʦʪʦʧʣʠʚ. ʇʨʠ ʵʪʦʤ ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʤʠʩʩʠʷ ʦʟʘʙʦʯʝʥʘ ʪʝʤ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ 

ʚʦʟʤʦʞʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʝʧʨʷʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʟʥʘʯʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʤʦʪʦʨʥʳʭ ʙʠʦʪʦʧʣʠʚ
6
. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ɽʚʨʦʢʦʤʠʩʩʠʷ ʚʥʝʩʣʘ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʚʢʣʘʜʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʚʳʧʦʣʥʝʥʠʝ ʮʝʣʠ 2020 ʛ. ʧʦ ɺʀʕ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʜʦ 5%. ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ. ɺ ɽʚʨʦʧʘʨʣʘʤʝʥʪʝ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪʩʷ ʠ 

ʜʨʫʛʦʝ ʩʭʦʜʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ï ʦʛʨʘʥʠʯʠʪʴ ʚʢʣʘʜ ʚʩʝʭ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʚ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ 

2020 ʛ. ʧʦ ʧʦ ɺʀʕ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʜʦ 6%. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʬʠʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ 

ʚʦʧʨʦʩʫ ʙʫʜʝʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʢʪʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɽʉ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʣʠʪʠʢʠ ɽʉ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚʢʣʶʯʘʝʪ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʡ
7
 ʘ ʪʘʢʞʝ ʥʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ɽʚʨʦʢʦʤʠʩʩʠʠ ʜʣʷ 

ʥʘʫʯʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ Horizon 2020
8
 (2014-2020 ʛʛ.). ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ 

ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠʟʚʘʥ ʧʦʤʦʯʴ ɽʚʨʦʩʦʶʟʫ ʜʦʩʪʠʯʴ ʝʛʦ ʮʝʣʝʡ 2020 ʛ. ʠ 2050 ʛ. ʚ ʩʝʢʪʦʨʝ 

ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʇʣʘʥʘ ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʧʦʪʨʝʙʣʝʥʠ ʁ ʞʠʜʢʠʭ ʙʠʦʪʦʧʣʠʚ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ Horizon 2020 

ʚʳʜʝʣʷʝʪʩʷ ʦʢʦʣʦ 5,8 ʤʣʨʜ. ʝʚʨʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʜʝʞʥʫʶ, 

ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʦʩʪʘʚʢʫ ʵʥʝʨʛʠʠ. 

ʇʦʤʠʤʦ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ɽʉ 

ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʊʘʙʣʠʮʘ 2). ʊʠʧʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʷʚʣʷʪʁʩʷ ʩʫʙʩʠʜʠʷ ʥʘ 

ʛʝʢʪʘʨ ʧʣʦʱʘʜʠ ʧʦʜ ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ ʠ çʟʝʣʝʥʳʡè ʪʘʨʠʬ (ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ ʤʝʭʘʥʠʟʤ) ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʙʠʦʤʘʩʩʳ/ʙʠʦʛʘʟʘ. ʅʘʧʨʠʤʝʨ, ʚ ʌʠʥʣʷʥʜʠʠ ʩʫʙʩʠʜʠʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʜʚʫʢʠʩʪʦʯʥʠʢʘ ʪʨʦʩʪʥʠʢʦʚʠʜʥʦʛʦ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

                                                           
6
 ʅʘ ʩʝʛʦʜʥʷ ʜʦ 99% ʦʙʲʝʤʘ ʤʦʪʦʨʥʳʭ ʙʠʦʪʦʧʣʠʚ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ɽʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ [19] 
7
 European Strategic Energy Technology Plan  

http://europa.eu/legislation_summaries/energy/european_energy_policy/l27079_en.htm 
8
 http://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020 

http://europa.eu/legislation_summaries/energy/european_energy_policy/l27079_en.htm
http://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020
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ʢʫʣʴʪʫʨ ï 500-700 ʝʚʨʦ/ʛʘ/ʛʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʩʫʙʩʠʜʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʣʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ ï 500 ʝʚʨʦ/ʛʘ. ɺ ɸʚʩʪʨʠʠ ʢ çʟʝʣʝʥʦʤʫè ʪʘʨʠʬʫ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ 

ʙʠʦʤʘʩʩʳ ʜʦʧʣʘʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʦʥʫʩ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. 

 

ʊʘʙʣʠʮʘ 2. ɼʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʚ ɽʉ [3, 9, 37]. 

ʉʪʨʘʥʳ ɽʉ ɼʚʠʞʫʱʠʝ ʩʠʣʳ ʀʥʩʪʨʫʤʝʥʪʳ 

ɸʚʩʪʨʠʷ 

 

ɹʦʣʴʰʦʡ ʨʳʥʦʢ ʜʣʷ ʙʠʦʪʦʧʣʠʚ, ʚ 

ʪ.ʯ. ʛʨʘʥʫʣ. 

 

çɿʝʣʝʥʳʡè ʪʘʨʠʬ ʥʘ ʵ/ʵ ʠʟ 

ʙʠʦʤʘʩʩʳ/ʙʠʦʛʘʟʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʙʦʥʫʩ 4 ʝʚʨʦʮʝʥʪʘ/ʢɺʪĀʯ ʜʣʷ ʵ/ʵ ʠʟ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʩ 2008 ʛ. 

ɻʝʨʤʘʥʠʷ 

 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʛʘʟʘ ʜʣʷ ʧʦʜʘʯʠ ʚ ʩʝʪʴ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʪʦʧʣʠʚ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ. 

çɿʝʣʝʥʳʡè ʪʘʨʠʬ ʥʘ ʵ/ʵ ʠʟ 

ʙʠʦʤʘʩʩʳ/ʙʠʦʛʘʟʘ. 

 

ɼʘʥʠʷ ɺʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʙʠʦʤʘʩʩʫ   

ʌʠʥʣʷʥʜʠʷ 

 

ɹʦʣʴʰʦʡ ʨʳʥʦʢ/ʩʧʨʦʩ ʥʘ ʙʠʦʤʘʩʩʫ. 

 

ʉʫʙʩʠʜʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʣʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ: 500 ʝʚʨʦ/ʛʘ. 

ʉʫʙʩʠʜʠʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʜʚʫʢʠʩʪʦʯʥʠʢʘ ʪʨʦʩʪʥʠʢʦʚʠʜʥʦʛʦ:  

500-700 ʝʚʨʦ/ʛʘ/ʛʦʜ. 

ʌʨʘʥʮʠʷ 

 

ʌʦʥʜ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʬʦʨʤʳ 

ʩʘʭʘʨʥʦʡ ʦʪʨʘʩʣʠ (64 ʤʣʥ. ʝʚʨʦ). 

ɸʢʮʝʥʪ ʥʘ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʠ 

ʟʘʱʠʪʫ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

 

ʀʪʘʣʠʷ 

 

ʈʝʬʦʨʤʘ ʩʘʭʘʨʥʦʡ ʦʪʨʘʩʣʠ. çɿʝʣʝʥʳʡè ʪʘʨʠʬ ʥʘ ʵ/ʵ ʠʟ 

ʙʠʦʤʘʩʩʳ/ʙʠʦʛʘʟʘ. 

ʇʦʣʴʰʘ 

 

ɹʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʩ/ʭ. 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʵ/ʵ ʠʟ ʙʠʦʤʘʩʩʳ (ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ/ʭ ʙʠʦʤʘʩʩʳ). 

  

ʐʚʝʮʠʷ 

 

ʅʘʣʦʛ ʥʘ ʚʳʙʨʦʩʳ CO2. 

ɹʦʣʴʰʦʡ ʨʳʥʦʢ/ʩʧʨʦʩ ʥʘ ʙʠʦʤʘʩʩʫ. 

ʉʫʙʩʠʜʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʧʣʘʥʪʘʮʠʡ ʠʚr: 

500 ʝʚʨʦ/ʛʘ. 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

 

ʆʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʨʝʚʝʩʥʦʡ 

ʙʠʦʤʘʩʩʳ. 

 

ʉʫʙʩʠʜʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʧʣʘʥʪʘʮʠʡ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ: 800-1000 ʬʫʥʪʦʚ/ʛʘ 

(ʠʚʘ, ʤʠʩʢʘʥʪʫʩ, ʪʦʧʦʣʴ ʠ ʜʨ.). 

ʉʝʨʪʠʬʠʢʘʪʳ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵ/ʵ (ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʦʙʲʝʤʝ). 

ʈʫʤʳʥʠʷ ɹʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʟʝʤʝʣʴ, 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ. 

 

ʀʩʧʘʥʠʷ ɹʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʟʝʤʝʣʴ, 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ [2] 

ʉʧʝʮʠʘʣʴʥʳʡ çʨʝʛʫʣʠʨʫʝʤʳʡè ʪʘʨʠʬ 

ʥʘ ʵ/ʵ ʠʟ ʵʥʝʨʛʦʢʫʣʴʪʫʨ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

ʋʨʦʞʘʡʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʧʦʯʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ. ʂʫʣʴʪʫʨʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʥʦʤ ʨʝʞʠʤʝ, 

ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʩɹʷ ʧʦ ʤʦʨʦʟʦ- ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ (ʊʘʙʣʠʮʘ 3). ɼʣʷ ʩʪʨʘʥ ɽʉ 

ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʠ ʢʘʨʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʢʫʣʴʪʫʨ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʣʷ ʨʘʟʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʟʦʥʳ ʩʯʠʪʘʶʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ 

ʪʘʢʠʝ ʢʫʣʴʪʫʨʳ ʢʘʢ ʠʚʘ, ʪʦʧʦʣʴ, ʤʠʩʢʘʥʪʫʩ, ʢʫʢʫʨʫʟʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʨʘʧʩ, ʩʦʨʛʦ, ʣʝʥ, 

ʜʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ; ʜʣʷ ʩʝʚʝʨʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ï ʪʦʧʦʣʴ, ʤʠʩʢʘʥʪʫʩ, ʘʨʫʥʜʦ 

ʪʨʦʩʪʥʠʢʦʚʳʡ, ʢʫʢʫʨʫʟʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʨʛʦ, ʣʝʥ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʩʦʷ, ʨʘʧʩ, ʢʝʥʘʬ; ʜʣʷ 

ʶʛʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ï ʘʨʫʥʜʦ ʪʨʦʩʪʥʠʢʦʚʳʡ, ʘʨʪʠʰʦʢ ʠʩʧʘʥʩʢʠʡ, ʵʚʢʘʣʠʧʪ, ʩʦʨʛʦ, ʣʝʥ [9]. 

 

ʊʘʙʣʠʮʘ 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʠʷʤ 

ʚʳʨʘʱʠʚʘʥʠʷ [9]. 

ʕʥʝʨʛʦʢʫʣʴʪʫʨʘ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʇʦʪʨʝʙʥʦʩʪʴ 

ʚ ʚʦʜʝ 

ʄʦʨʦʟʦ-

ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ 

ɿʘʩʫʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ 

ʨʦʩʪ ʢʫʣʴʪʫʨʳ 

min max 

ʆʜʥʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ    

ʈʘʧʩ >5 5 30 ʩʨʝʜʥʷʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ 

ʇʦʜʩʦʣʥʝʯʥʠʢ 10 5 35 ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ ʩʨʝʜʥʷʷ 

ʃʝʥ 7-9 8 30 ʩʨʝʜʥʷʷ ʩʨʝʜʥʷʷ ʩʨʝʜʥʷʷ 

ʉʦʨʛʦ 12 10 40 ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ 

ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ ʜʨʝʚʦʚʠʜʥʳʝ ʢʫʣʴʪʫʨʳ    

ʀʚʘ - 0 30 ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ ʥʠʟʢʘʷ 

ʊʦʧʦʣʴ - 0 30 ʩʨʝʜʥʷʷ ʩʨʝʜʥʷʷ ʩʨʝʜʥʷʷ 

ʕʚʢʘʣʠʧʪ - 5 35 ʚʳʩʦʢʘʷ ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʳʝ ʢʫʣʴʪʫʨʳ    

ɼʚʫʢʠʩʪʦʯʥʠʢ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ 

   ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ ʥʠʟʢʘʷ 

ʇʨʦʩʦ ʧʨʫʪʴʝʚʠʜʥʦʝ    ʩʨʝʜʥʷʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ/ʚʳʩʦʢʘʷ 

ʄʠʩʢʘʥʪʫʩ    ʩʨʝʜʥʷʷ [22]/ 

ʚʳʩʦʢʘʷ  

ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ 

ɸʨʫʥʜʦ 

ʪʨʦʩʪʥʠʢʦʚʳʡ 

   ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ ʩʨʝʜʥʷʷ/ʚʳʩʦʢʘʷ 

ɸʨʪʠʰʦʢ ʠʩʧʘʥʩʢʠʡ    ʥʠʟʢʘʷ ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ 

 

ɺʳʨʘʱʠʚʘʥʠʝ ʚʩʝʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ 3 ʵʪʘʧʘ: 

1) ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ; 2) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʨʘʱʠʚʘʥʠʝ (ʧʦʩʘʜʢʘ, ʫʭʦʜ ʟʘ ʧʣʘʥʪʘʮʠʝʡ); 

3) ʩʙʦʨ ʫʨʦʞʘʷ (ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ ʧʣʘʥʪʘʮʠʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʩʨʦʢʘ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʮʝʩʩ 
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ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʠʩʢʘʥʪʫʩ ʚʳʩʘʞʠʚʘʝʪʩʷ 

ʢʦʨʥʝʚʠʱʘʤʠ, ʪʦʧʦʣʴ ʠ ʠʚʘ ï ʩʘʞʝʥʮʘʤʠ, ʨʘʧʩ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʣʝʥ ï ʩʝʤʝʥʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʥʳʡ ʮʠʢʣ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʥʝʩʢʦʣʴʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʫʩʣʦʚʠʡ ʋʢʨʘʠʥʳ. 

 

ʀʚʘ (Salix spp.) 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠʚʘ ï ʜʨʝʚʦʚʠʜʥʘʷ ʢʫʣʴʪʫʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʥʪʘʮʠʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʫʩʪ ʠʣʠ ʢʫʩʪʦʦʙʨʘʟʥʦʝ ʜʝʨʝʚʦ ʚʳʩʦʪʦʡ ʜʦ 6-8 ʤ. ʆʙʳʯʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠʚʘ ʛʫʩʪʦʨʘʩʪʫʱʘʷ, 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ, ʢʦʪʦʨʳʤʠ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʨʘʟʤʥʦʞʘʝʪʩʷ. ʂʫʣʴʪʫʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʨʦʩʪʘ ʧʦ ʜʣʠʥʝ ï ʜʦ 3-5 ʩʤ ʚ ʜʝʥʴ, ʚ ʩʨʝʜʥʝʤ 

1,5 ʤ ʚ ʛʦʜ. ɼʨʝʚʝʩʠʥʘ ʠʚʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʘʷ. 

 

  
 

 

 

 

ʈʠʩ. 1. ʇʣʘʥʪʘʮʠʷ ʠʚʳ ʠ ʩʙʦʨ ʫʨʦʞʘʷ. 

 

ʅʘʩʘʞʜʝʥʠʷ ʠʚʳ ʦʩʪʘʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤʠ 20-30 ʣʝʪ, ʘ ʫʨʦʞʘʡ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ 

ʧʝʨʠʦʜʘ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʢʘʞʜʳʝ 2-3 ʛʦʜʘ. ʉʨʝʜʥʠʡ ʫʨʦʞʘʡ ʠʚʳ ʩʦʩʪʘʚʣʷʝʪ 10-12 ʪ ʩʫʭʦʡ 

ʤʘʩʩʳ ʩ ʛʘ ʟʘ ʛʦʜ [22-24]. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʧʦʣʫʯʘʶʪ ʥʘ 4-5 ʛʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ï 16-

20 ʩʫʭ. ʪ/ʛʘ/ʛʦʜ. ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʧʨʠ ʦʩʦʙʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʨʦʞʘʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30-40 ʩʫʭ. ʪ/ʛʘ/ʛʦʜ [25, 26].  
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ʉʪʝʧʝʥʴ ʠʩʪʦʱʝʥʠʷ ʟʝʤʣʠ ʠʚʦʡ ʚ 3-5 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʢ ʪʦʤʫ ʞʝ 

ʧʦʨʷʜʢʘ 60-80% ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʟʝʤʣʶ ʚʤʝʩʪʝ ʩ ʦʧʘʚʰʝʡ ʣʠʩʪʚʦʡ [4]. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʠʚr ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʦʨʦʟʘʤ, ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ 

ʙʦʣʝʟʥʷʤ. ʆʥʘ ʤʦʞʝʪ ʨʘʩʪʠ ʥʘ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ 

(ʪʨʝʙʫʶʱʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ) ʟʝʤʣʷʭ. ʂʦʥʝʯʥʦ, ʥʘ ʟʝʤʣʷʭ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʫʣɹʪʫʨʘ ʨʘʩʪʝʪ ʥʝ 

ʪʘʢ ʙʳʩʪʨʦ ʢʘʢ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʜʥʘʢʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʚʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʠʩʧʘʨʷʪʴ ʠʟ ʧʦʯʚʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ. ʊʘʢʠʤ ʧʫʪʝʤ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʩʫʰʝʥʠʷ ʧʦʯʚ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʠʣʠ ʟʘʱʠʪʠʪʴ ʟʝʤʣʶ ʦʪ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ɺ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʧʣʘʥʪʘʮʠʷ ʠʚʳ 

ʤʦʞʝʪ ʠʩʧʘʨʷʪʴ 300-800 ʪʳʩ. ʣ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ [21]. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʫʣʴʪʫʨʘ ʩʧʦʩʦʙʥʘ ʘʙʩʦʨʙʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʯʠʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʠ ʩʪʦʯʥʳʭ ʚʦʜ (ʧʨʠ ʧʦʣʠʚʢʝ ʧʣʘʥʪʘʮʠʠ ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ) [6]. 

ʇʦʩʘʜʢʫ ʠʚʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʩʨʘʟʫ ʧʦʩʣʝ ʤʦʨʦʟʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ (ʊʘʙʣ. 4). 

ʇʦʩʘʜʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ. ʇʨʠ ʨʫʯʥʦʡ ʧʦʩʘʜʢʝ ʠʩʧʦʣʴʟʫʶʪ 

ʩʘʞʝʥʮʳ ʜʣʠʥʦʡ ʦʢʦʣʦ 20 ʩʤ, ʧʨʠ ʤʘʰʠʥʥʦʡ ï ʩʘʞʝʥʮʳ 1,5-2 ʤ, ʢʦʪʦʨʳʝ ʨʝʞʫʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʘʜʢʠ ʤʘʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʯʝʨʝʥʢʠ 18-20 ʩʤ. ʇʦʯʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʘ ï ʚʩʧʘʭʘʥʘ, ʧʨʦʢʫʣʴʪʠʚʠʨʦʚʘʥʘ ʠ ʦʯʠʱʝʥʘ ʦʪ ʩʦʨʥʷʢʦʚ. ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʪʳʩ. ʰʪ./ʛʘ. ɺ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ 

ʢʦʥʪʨʦʣʶ ʩʦʨʥʷʢʦʚ, ʧʦʢʘ ʢʫʩʪʳ ʢʫʣʴʪʫʨʳ ʥʝ ʩʦʤʢʥʫʪʩʷ ʠ ʥʝ ʟʘʢʨʦʶʪ ʩʦʨʥʷʢʠ. 

ʋʜʦʙʨʝʥʠʝ ʧʣʘʥʪʘʮʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʚʳ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ, ʠʩʭʦʜʷ ʠʟ ʦʙʲʝʤʘ 

ʚʳʥʦʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʫʣʴʪʫʨʦʡ ʠ ʟʘʧʘʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʂ ʧʨʠʤʝʨʫ, ʚ 

10 ʪ ʩʫʭʦʡ ʜʨʝʚʝʩʠʥʳ ʠʚʳ ʩʦʜʝʨʞʠʪʩʷ 46-49 ʢʛ N, 12-15 ʢʛ P, 22-29 ʢʛ K, 40 ʢʛ Ca, 10 ʢʛ Mg. 

ʇʨʠ 3-ʣʝʪʥʝʤ ʮʠʢʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 10 ʪ ʩʫʭʦʡ ʤʘʩʩʳ ʩ ʛʝʢʪʘʨʘ ʚ ʛʦʜ 

ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ: ʘʟʦʪ 150 ʢʛ/ʛʘ, ʬʦʩʬʦʨ 

45 ʢʛ/ʛʘ, ʢʘʣʠʡ 90 ʢʛ/ʛʘ, ʢʘʣʴʮʠʡ 120 ʢʛ/ʛʘ, ʤʘʛʥʠʡ 30 ʢʛ/ʛʘ (ʦʜʠʥ ʨʘʟ ʚ ʪʨʠ ʛʦʜʘ ʧʦʩʣʝ 

ʩʨʝʟʘʥʠ)̫. ʅʘ ʙʝʜʥʳʭ ʧʦʯʚʘʭ ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʥʘ 30-40% 

ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ.  

ɺ ʧʝʨʚʳʡ ʛʦʜ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʪʴ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʦʩʠʪʴ 

ʯʘʩʪʷʤʠ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ. 

ʉ ʣʠʩʪʚʦʡ ʟʘ 3-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʧʦʯʚʫ ʧʦʧʘʜʘʝʪ 20 ʢʛ ʘʟʦʪʘ, ʧʦʵʪʦʤʫ, ʧʦʩʣʝ ʩʙʦʨʘ 

ʫʨʦʞʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʢʫʣʴʪʠʚʘʮʠʶ ʤʝʞʜʫʨʷʜʠʡ. 

ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʦʩʪʘ ʢʫʣʴʪʫʨʫ ʥʝʦʙʭʦʜʠʤʦ ʩʨʝʟʘʪʴ ʥʘ ʚʳʩʦʪʝ ʜʦ 5 ʩʤ ʦʪ ʟʝʤʣʠ 

ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʫʱʝʥʠʷ (ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʟʘ ʚʳʰʝ ʥʘ ʤʦʤʝʥʪ ʩʙʦʨʘ 

ʫʨʦʞʘʷ, ʪʘʢʞʝ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʩʨʝʟ ʧʨʠ ʩʣʘʙʦʤ ʨʦʩʪʝ ʨʘʩʪʝʥʠʡ ʠ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʨʥʷʢʦʚ).  
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ʊʘʙʣʠʮʘ 4. ʇʨʠʤʝʨʥʳʡ ʛʨʘʬʠʢ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠʚʳ ʧʨʠ 3-ʣʝʪʥʝʤ 

ʮʠʢʣʝ [27] 

ɻʦʜ ʉʝʟʦʥ ʆʧʝʨʘʮʠʠ 

0 ʦʩʝʥʴ ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ:  

- ʩʢʘʰʠʚʘʥʠʝ, ʢʦʨʯʝʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʩʪʝʥʠʡ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

- ʚʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ; 

- ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʜʠʩʢʦʚʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ; 

- ʚʩʧʘʰʢʘ; 

- ʢʫʣʴʪʠʚʘʮʠʷ; 

- ʧʦʩʝʚ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ
9
 (ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʪʦʚʠʪʴ ʧʦʯʚʫ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ); 

- ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʢʫʣʴʪʠʧʘʢʝʨʦʤ
10

. 

1 ʚʝʩʥʘ  ʇʦʩʘʜʢʘ: 

- ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʜʠʩʢʦʚʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ; 

- ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʢʫʣʴʪʠʧʘʢʝʨʦʤ; 

- ʧʦʩʘʜʢʘ ʩʘʞʝʥʮʝʚ; 

- ʚʥʝʩʝʥʠʝ ʧʨʝʜʚʩʭʦʜʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ; 

- ʤʝʭʘʥʠʯʝʩʢʠʡ ʠ/ʠʣʠ ʛʝʨʙʠʮʠʜʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʨʥʷʢʦʚ. 

1 ʟʠʤʘ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ (ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

2 ʚʝʩʥʘ ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ (ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); ʢʦʥʪʨʦʣʴ ʩʦʨʥʷʢʦʚ (ʧʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

3 ʚʝʩʴ ʛʦʜ ʈʦʩʪ ʧʣʘʥʪʘʮʠʠ (2-3 ʛʦʜʘ) 

4 ʟʠʤʘ ʉʙʦʨ 1-ʛʦ ʫʨʦʞʘʷ 

5 ʚʝʩʥʘ ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ (ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); ʢʫʣʴʪʠʚʘʮʠʷ 

ʤʝʞʜʫʨʷʜʠʡ 

6 ʚʝʩʴ ʛʦʜ ʈʦʩʪ ʧʣʘʥʪʘʮʠʠ (2-3 ʛʦʜʘ) 

7 ʟʠʤʘ ʉʙʦʨ 2-ʛʦ ʫʨʦʞʘʷ 

8-22  ʇʦʚʪʦʨ 3-ʣʝʪʥʝʛʦ ʮʠʢʣʘ ʩʦ ʩʙʦʨʦʤ 3-7-ʛʦ ʫʨʦʞʘʝʚ. 

23 ʚʝʩʥʘ/ʣʝʪʦ ʃʠʢʚʠʜʘʮʠʷ ʧʣʘʥʪʘʮʠʠ 

 

ʉʦʙʠʨʘʶʪ ʠʚʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʩ ʦʢʪʷʙʨʷ-ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ-ʘʧʨʝʣʴ, 

ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʧʦʩʣʝ ʦʧʘʜʘʥʠʷ ʣʠʩʪʚʳ). ʉ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʠʣʫʯʰʠʤ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡ ʢʫʣʴʪʫʨʳ ʧʨʠ 3-ʭ ʣʝʪʥʝʤ ʠ ʙʦʣʝʝ ʮʠʢʣʝ ʩʙʦʨʘ. ʂ ʵʪʦʤʫ 

ʤʦʤʝʥʪʫ ʜʠʘʤʝʪʨ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 28-31 ʤʤ, ʚʳʩʦʪʘ ï 5-6 ʤ. ʉʙʦʨ ʫʨʦʞʘʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʳʤ ʩʠʣʦʩʦʫʙʦʨʦʯʥʳʤ ʢʦʤʙʘʡʥʦʤ ʩ ʞʘʪʢʦʡ ʜʣʷ ʚʝʨʙʳ. ʉ ʦʜʥʦʡ ʧʣʘʥʪʘʮʠʠ 

                                                           
9
 ʇʦʢʨʦʚʥʘʷ (ʟʘʧʘʰʥʘʷ) ʢʫʣʴʪʫʨʘ (ʧ.ʢ.) ï ʢʫʣʴʪʫʨʘ, ʚʳʩʝʚʘʝʤʘʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ. ʇʨʠ 

ʟʘʧʘʭʠʚʘʥʠʠ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʦʯʚʘ ʦʙʦʛʘʱʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʘʟʦʪʦʤ (ʙʦʙʦʚʳʝ ʧ.ʢ.). 
10

 CultiPack ï ʩʧʝʮʠʘʣʴʥʳʡ ʘʛʨʝʛʘʪ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ   
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ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʫʨʦʞʘʡ 7-8 ʨʘʟ (ʧʨʠ 3-ʣʝʪʥʝʤ ʮʠʢʣʝ), ʧʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʶ. ʃʠʢʚʠʜʘʮʠʷ ʧʣʘʥʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʫʶ ʦʧʝʨʘʮʠʶ 

ʚʚʠʜʫ ʥʝʛʣʫʙʦʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʫʣʴʪʫʨʳ. ɺʝʩʥʦʡ ʧʨʠ ʚʳʩʦʪʝ ʧʦʙʝʛʦʚ ʦʢʦʣʦ 20-30 ʩʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʛʝʨʙʠʮʠʜ, ʩʨʝʟʘʪʴ ʚʝʪʢʠ ʠ ʧʨʠʧʘʭʘʪʴ. ʆʩʝʥʴʶ ʟʝʤʣʶ ʫʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ʇʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʀʥʩʪʠʪʫʪʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʅɸɸʅ ʋʢʨʘʠʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʋʢʨʘʠʥʳ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʠʚʘ ï Salix, ʜʘʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʠʚʫ ʚʠʜʘ Salix Viminalis (ʠʚʘ ʧʨʫʪʴʝʚʠʜʥʘʷ) 

ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʝ [32]. 

ʊʦʧʦʣʴ (Populus spp.) 

ʊʦʧʦʣʴ ʪʘʢʞʝ ʢʘʢ ʠ ʠʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʛʦʣʝʪʥʠʤ ʜʨʝʚʦʚʠʜʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʢʫʣʴʪʫʨʘʤ. ʆʥ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʩʭʦʜʥʳʭ ʩ ʠʚʦʡ ʫʩʣʦʚʠʷʭ ʧʦ ʧʦʭʦʞʠʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʊʦʧʦʣʴ 

ʫʩʪʦʡʯʠʚ ʢ ʚʨʝʜʠʪʝʣʷʤ, ʤʦʞʝʪ ʨʘʩʪʠ ʥʘ ʙʝʜʥʳʭ ʧʦʯʚʘʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʣʷʭ, ʦʜʥʘʢʦ ʦʥ 

ʤʝʥʝʝ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚ, ʯʝʤ ʠʚʘ, ʧʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ 

ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ʂʫʣʴʪʫʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ 

ʫʜʦʙʨʝʥʠʡ
11
. ʉ ʧʣʘʥʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʦʣʷ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʙʠʦʤʘʩʩʫ ʚ ʦʙʲʝʤʝ 8-

15 ʩʫʭ. ʪ/ʛʘ ʚ ʛʦʜ, ʘ ʥʘ ʭʦʨʦʰʠʭ ʧʦʯʚʘʭ ʥʦʚʳʝ ʢʣʦʥʳ ʤʦʛʫʪ ʜʘʚʘʪʴ ʜʦ 16-20 ʩʫʭ. ʪ/ʛʘ ʚ ʛʦʜ [29-

31]. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʪʦʧʦʣʴ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʧʦ ʪʨʝʤ ʪʝʭʥʦʣʦʛʠʷʤ [29, 3]: ʧʣʘʥʪʘʮʠʠ ʩ 

(I) ʦʯʝʥʴ ʙʳʩʪʨʳʤ, (II) ʙʳʩʪʨʳʤ ʠ (III) ʩʨʝʜʥʠʤ ʦʙʦʨʦʪʦʤ. ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʛʝʢʪʘʨ ʠ ʯʘʩʪʦʪʦʡ ʩʙʦʨʘ ʫʨʦʞʘʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ï10-15 

ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ ʛʘ, ʫʨʦʞʘʡ ʩʦʙʠʨʘʶʪ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʛʦʜ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʟʘ 

ʩʦʩʪʘʚʣʷʝʪ 2-3 ʩʤ. ʅʘ ʧʣʘʥʪʘʮʠʷʭ ʩ ʙʳʩʪʨʳʤ ʦʙʦʨʦʪʦʤ ʥʘ ʛʝʢʪʘʨ ʚʳʩʘʞʠʚʘʶʪ 5-10 ʪʳʩ. 

ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡ ʩʦʙʠʨʘʶʪ ʢʘʞʜʳʝ 2-3 ʛʦʜʘ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʟʘ ʜʦʩʪʠʛʘʝʪ 10-

12 ʩʤ. ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,3-3 ʪʳʩ. ʰʪ./ʛʘ, ʩʙʦʨ ʫʨʦʞʘʷ 

ʚʳʧʦʣʥʷʶʪ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 5-6 ʣʝʪ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ (ʥʘ ʫʨʦʚʥʝ ʦʢʦʣʦ 1,3 ʤ) ï ʜʦ 15 ʩʤ. ʅʘ 

ʧʣʘʥʪʘʮʠʷʭ ʩ ʦʯʝʥʴ ʙʳʩʪʨʳʤ ʠ ʙʳʩʪʨʳʤ ʦʙʦʨʦʪʦʤ ʫʨʦʞʘʡ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʢʦʤʙʘʡʥʦʤ ʪʠʧʘ 

Claas ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʞʘʪʢʦʡ. ɼʣʷ ʧʣʘʥʪʘʮʠʡ ʩʦ ʩʨʝʜʥʠʤ ʦʙʦʨʦʪʦʤ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʦʙʳʯʥʦʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʪʦʧʦʣʷ). ʆʧʳʪ ɽʚʨʦʧʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙ·ʣʴʰʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʩʦ ʩʨʝʜʥʠʤ ʦʙʦʨʦʪʦʤ (ʪʝʭʥʦʣʦʛʠʷ III ) [33]. 

ʉʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʦʣʷ ï 15-20 ʣʝʪ. ʇʨʠ 3-ʭ ʣʝʪʥʝʤ 

ʮʠʢʣʝ ʚʳʨʘʱʠʚʘʥʠʷ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʤʦʞʥʦ ʩʦʙʨʘʪʴ 5-7 ʫʨʦʞʘʝʚ. ʃʠʢʚʠʜʘʮʠʷ ʧʣʘʥʪʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʦʡ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʠʚʳ, ʧʦʩʢʦʣʴʢʫ ʪʦʧʦʣʴ ʯʘʩʪʦ ʬʦʨʤʠʨʫʝʪ ʙʦʣʴʰʦʡ 

ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ. 

 
                                                           
11

 ʋʜʦʙʨʝʥʠʷ ʤʦʛʫʪ ʚʥʦʩʠʪʴʩʷ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʀʩʧʘʥʠʠ ʠ ʀʪʘʣʠʠ 

ʧʨʘʢʪʠʢʫʶʪ ʚʥʝʩʝʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʜʦ ʧʦʩʘʜʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʤʝʜʣʝʥʥʦʝ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɽʩʣʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʜʦʩʪʠʯʴ 

ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʘʥʪʘʮʠʠ, ʪʦ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʥʦʚʳʭ ʧʦʙʝʛʦʚ ʚʩʢʦʨʝ ʧʦʩʣʝ ʩʙʦʨʘ 

ʫʨʦʞʘʷ ʚ ʤʝʞʜʫʨʷʜʴʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʥʦʩʷʪ 60-80 ʢʛ N/ʛʘ [3]. 
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ʈʠʩ. 2. ʇʣʘʥʪʘʮʠʷ ʪʦʧʦʣʷ ʠ ʩʙʦʨ ʫʨʦʞʘʷ. 

 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʦʧʦʣʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʣʷ ʫʩʣʦʚʠʡ ʋʢʨʘʠʥʳ 

ʩʧʝʮʠʘʣʠʩʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʪʦʧʦʣʴ ʊʦʨʦʧʦʛʨʠʮʢʦʛʦ (ʛʠʙʨʠʜ ʪʦʧʦʣʷ ʝʚʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ I-214 

ʠ ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ). ʕʪʦʪ ʢʣʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʪʦʧʦʣʷ ʊʦʨʦʧʦʛʨʠʮʢʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 14 ʤ
3
/ʛʘ ʚ ʛʦʜ, ʘ ʧʨʠ ʚʳʩʦʢʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʠ ʪʨʦʬʥʦʩʪʠ

12
 ʧʦʯʚʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʧʦʯʪʠ ʜʦ 37 ʤ
3
/ʛʘ ʚ ʛʦʜ [28]. 

                                                           
12

 ʊʨʦʬʥʦʩʪʴ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʧʦ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʥʷʪʠʝ çʪʨʦʬʥʦʩʪʴ ʧʦʯʚʳè ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʦ ʧʦʥʷʪʠʶ çʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳè. 

ʆʙʳʯʥʦ ʧʦ ʫʨʦʚʥʶ ʪʨʦʬʥʦʩʪʠ ʧʦʯʚʳ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ ʙʦʛʘʪʳʝ ʠ ʙʝʜʥʳʝ. ʊʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʙʦʛʘʪʳʭ 

ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʸʤʳ.   

http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D1%84%D0%BD%D0%BE%D1%81%D1%82%D1%8C 

http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B7%D1%91%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D1%84%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ʄʠʩʢʘʥʪʫʩ (Miscanthus spp.) 

ʄʠʩʢʘʥʪʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʣʝʪʥʶʶ ʢʦʨʥʝʚʠʱʥʫʶ ʪʨʘʚʫ, ʧʨʦʠʩʭʦʜʷʱʫʶ ʠʟ 

ɸʟʠʠ. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʩʘʜʢʠ ʢʫʣʴʪʫʨʫ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʝʞʝʛʦʜʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 15 ʠ 

ʙʦʣʝʝ ʣʝʪ ʩʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 10 ʩʫʭ. ʪ/ʛʘ. ʄʠʩʢʘʥʪʫʩ ʠʤʝʝʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ (2,5 ʤ ʚʛʣʫʙʴ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʠ ʥʝʧʣʦʭʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ
13
. ʂʫʣʴʪʫʨʘ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʦʜʦʚʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ ʥʘ ʫʨʦʚʥʝ 600-700 ʤʤ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʦʜʭʦʜʷʪ ʩʨʝʜʥʝʧʣʦʪʥʳʝ ʧʦʯʚʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [22, 34]. 

 

 

ʈʠʩ. 3. ɻʦʜʦʚʦʡ ʮʠʢʣ ʧʣʘʥʪʘʮʠʠ ʤʠʩʢʘʥʪʫʩʘ [34] 

 

                                                           
13

 ʄʠʩʢʘʥʪʫʩ ʥʝ ʨʘʩʪʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 6 Áʉ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʫʢʫʨʫʟʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʝʟʦʥ ʨʦʩʪʘ ï ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ [33]. ʆʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʘʤʦʨʦʟʢʠ ʚ ʧʝʨʠʦʜ ʧʦʟʜʥʝʡ ʚʝʩʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʛʠʙʘʶʪ ʧʦʙʝʛʠ ʠ ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʱʠʡ ʧʝʨʠʦʜ ʨʦʩʪʘ 

ʢʫʣʴʪʫʨʳ [34].  

ɿʠʤʘ: ʢʫʣʴʪʫʨʘ 

ʛʦʪʦʚʘ ʢ ʫʙʦʨʢʝ 

ɺʝʩʥʘ: ʧʦʷʚʣʝʥʠʝ ʧʨʠʨʦʩʪʘ 

ʃʝʪʦ: ʢʫʣʴʪʫʨʘ 

ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʳʩʦʪʳ 

ʆʩʝʥʴ: ʠʥʪʝʥʩʠʚʥʘʷ ʩʫʰʢʘ 
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ʄʠʩʢʘʥʪʫʩ ʚʳʩʘʞʠʚʘʶʪ ʚʝʩʥʦʡ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ. ʇʦʯʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʘ ï ʦʯʠʱʝʥʘ ʦʪ ʩʦʨʥʷʢʦʚ ʠ ʚʩʧʘʭʘʥʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʧʣʦʪʥʝʥʠʡ. ɺ 

ɽʚʨʦʧʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʤʝʪʦʜʘ ʨʘʟʚʝʜʝʥʠʷ ʄʠʩʢʘʥʪʫʩʘ ï ʚʝʛʝʪʘʪʠʚʥʳʤ ʨʘʟʤʥʦʞʝʥʠʝʤ ʠ 

ʜʝʣʝʥʠʝʤ ʢʦʨʥʝʚʠʱ. ʇʦʩʣʝʜʥʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ. 

ʂʦʨʥʝʚʠʱʘ ʚʳʩʘʞʠʚʘʶʪ ʥʘ ʛʣʫʙʠʥʫ 5-15 ʩʤ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʨʘʩʪʘʥʠʷ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 10-15 (ʠ ʜʘʞʝ ʙʦʣʝʝ) ʪʳʩʷʯ 

ʢʦʨʥʝʚʠʱ ʥʘ ʛʝʢʪʘʨ. ʇʦʩʘʜʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʦʙʳʯʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʦʡ (ʥʘʧʨʠʤʝʨ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʘʰʠʥʦʡ ʜʣʷ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʠʣʠ ʘʛʨʝʛʘʪʦʤ 

ʜʣʷ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʥʘʚʦʟʘ), ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʦʩʘʜʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʘ ʥʫʞʜʘʝʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ (50-70 

ʢʛ N /ʛʘ ʚ ʛʦʜ) ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

[33]. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʩʪʦʡʢʦʩʪʴ ʤʠʩʢʘʥʪʫʩʘ ʢ ʙʦʣʝʟʥʷʤ, ʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʥʝ ʥʫʞʥʘ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʫʜʘʣʝʥʠʝʤ ʩʦʨʥʷʢʦʚ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʨʦʩʪʘ 

ʧʣʘʥʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʠʭ ʥʘʣʠʯʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʂ ʢʦʥʮʫ ʘʚʛʫʩʪʘ ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʘʩʪʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ 1-2 ʤ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʝʙʣʷ 

ʦʢʦʣʦ 10 ʤʤ, ʚ ʠʶʣʝ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, ʘ ʩ ʥʘʯʘʣʦʤ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʩʙʦʨ ʫʨʦʞʘʷ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʤʠʩʢʘʥʪʫʩ ʥʝ ʩʦʙʠʨʘʶʪ ʚʚʠʜʫ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ (ʜʦ 8 ʩʫʭ. ʪ/ʛʘ). ɺʦ ʚʪʦʨʦʡ ʛʦʜ ʨʘʩʪʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ 

(2,5-3,5 ʤ), ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 10 ʩʫʭ. ʪ/ʛʘ. ʂ ʪʨʝʪʴʝʤʫ ʛʦʜʫ ʫʨʦʞʘʡ ʢʫʣʴʪʫʨʳ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10-15 (ʤʘʢʩʠʤʫʤ 20) ʪʦʥʥ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ. ʄʠʩʢʘʥʪʫʩ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ, ʧʦʵʪʦʤʫ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ ʫʨʦʞʘʡ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 

30 ʩʫʭ. ʪ/ʛʘ ʚ ʛʦʜ, ʘ ʥʘ ʙʝʜʥʳʭ ï ʝʜʚʘ ʜʦʩʪʠʛʘʪʴ 10 ʩʫʭ. ʪ/ʛʘ/ʛʦʜ. ʆʜʥʘʢʦ ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʣʘʥʪʘʮʠʠ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ. ɺʠʜ ʄʠʩʢʘʥʪ ʛʠʛʘʥʪʩʢʠʡ 

(MiscanthusĬgiganteus) ʤʦʞʝʪ ʧʦʪʨʝʙʣʷʪʴ ʜʦ 900 ʤʤ/ʛʦʜ [33]. ʇʦʩʣʝ 10-ʛʦ ʛʦʜʘ ʧʣʘʥʪʘʮʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʪʴʩʷ. 

ɼʣʷ ʫʙʦʨʢʠ ʤʠʩʢʘʥʪʫʩʘ ʠʩʧʦʣʴʟʫʶʪ ʪʷʞʝʣʳʝ ʨʦʪʦʨʥʳʝ ʢʦʩʠʣʢʠ ʠ ʨʫʣʦʥʥʳʝ ʧʨʝʩʩ-

ʧʦʜʙʦʨʱʠʢʠ ʠʣʠ ʩʘʤʦʭʦʜʥʳʝ ʢʦʨʤʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ. ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ ʪʦʣʱʠʥʫ ʠ 

ʪʚʝʨʜʦʩʪʴ ʩʪʝʙʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ 

ʪʷʞʝʣʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ [22]. 

 

ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

 ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʚʝʨʜʳʭ, ʞʠʜʢʠʭ ʠ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʙʠʦʪʦʧʣʠʚ. ɺ ʜʘʥʥʦʡ ɸʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʫʣʴʪʫʨʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʝʨʜʳʭ ʙʠʦʪʦʧʣʠʚ ï ʱʝʧʳ, ʛʨʘʥʫʣ, ʙʨʠʢʝʪʦʚ. 

ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 6. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣʠʮʫ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʱʝʧʳ ʣʝʩʥʦʡ 

ʜʨʝʚʝʩʠʥʳ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʚʳ ʠ ʪʦʧʦʣʷ ʚ ʮʝʣʦʤ ʙʣʠʟʢʠ 

ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʜʨʝʚʝʩʥʦʡ ʱʝʧʳ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ï ʙ·ʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʵʪʠʭ ʢʫʣʴʪʫʨ. ʄʠʩʢʘʥʪʫʩ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʟʦʣʴʥʦʩʪʴʶ, ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ, ʢʘʢ ʫ ʩʦʣʦʤʳ. ɺʩʝ 
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ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʟʦʣʳ, 

ʯʪʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʩʦʣʦʤʳ. 

 

ʊʘʙʣʠʮʘ 6. ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʜʨʫʛʠʭ ʙʠʦʪʦʧʣʠʚ 

ʇʦʢʘʟʘʪʝʣʠ ʄʠʩʢʘʥʪʫʩ ʀʚʘ ʊʦʧʦʣʴ ʉʦʣʦʤʘ  

ʟʝʨʥʦʚʳʭ  

ʢʫʣʴʪʫʨ (ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ) [10] 

ɼʨʝʚʝʩʥʘʷ 

ʱʝʧʘ (ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ) 

[11] 

ɺʣʘʞʥʦʩʪʴ ʧʨʠ  

ʩʙʦʨʝ, % 

15 [33] 

15-23 [22] 

53 [33] 

50 [3] 

49 [33] 

50-55 [3] 

15-20 40 

Qʥ
ʨ
, ʄɼʞ/ʢʛ (ʩʫʭ. ʤʘʩ.) 17,5 [33] 

17-19,5 [22] 

18,5 [33] 18,7 [33] ~18 ~19 [12] 

ʉʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ, % 

>78 [13] 79 [13] 83 [13] >70 >70 

ɿʦʣʴʥʦʩʪʴ, % 3,7 [33] 

2,3 [15] 

2,0 [33] 

1,5-2 [6] 

1,5 [33] 

0,5-1,9 [3] 

3-4 0,6-1,5 

ʕʣʝʤʝʥʪʘʨʥʳʡ  

ʩʦʩʪʘʚ, %: 

     

     C 46,97 [13] 50,28 [13] 47,95 [13] 42-43 50 

     H 5,57 [13] 5,98 [13] 5,92 [13] 5 6 

     O 45,82 [13] 42,65 [13] 45,29 [13] 37-38 43 

     Cl 0,04 [13] 0,02 [13] 

0,03 [3] 

0,03 [13] 

0,04 [3] 

0,2-0,75 0,02 

     K*  0,46% [43] 

 

123,3 ʛ/ʢʛ 

ʟʦʣʳ [3] 

0,21% [35] 

28,6 ʛ/ʢʛ 

ʟʦʣʳ [3] 

0,22-1,18% 

0,2-0,98% [35] 

0,13-0,35% [14] 

~81 ʛ/ʢʛ ʟʦʣʳ 

[3] 

     N*  0,16 [15] 

0,57 [43] 

0,5-1,0 [6] 

0,74 [13] 

0,77 [13] 

0,9 [3] 

0,35-0,41 0,3 

     S 0,28 [13] 0,34 [13] 

0,03 [3] 

0,03 [13] 

0,2 [3] 

0,13-0,16 0,05 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 

ʟʦʣʳ, Áʉ 

1250 [6] 

1385 [13] 

>1500 [6] 

1528 [13] 

1200-1500 

[13] 

1160 [3] 

950-1000 1000-1400 

* ʉʦʜʝʨʞʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʚʥʦʩʘ ʫʜʦʙʨʝʥʠʡ. 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʪʦʧʣʠʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʷʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. 

ɺ ʨʘʙʦʪʝ [6] ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʦ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʦʧʣʠʚʥʳʭ ʩʚʦʡʩʪʚ 6 ʛʝʥʦʪʠʧʦʚ ʙʠʦʤʘʩʩʳ ʠʚʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʩʞʠʛʘʥʠʷ ʩ ʫʛʣʝʤ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʠʚʳ ʢʘʢ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ (1,5-2%) ʠ 
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ʘʟʦʪʘ (0,05
14

-0,4
15

 ʩʫʭ. ʤʘʩ. %). ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨʳ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʙʠʦʤʘʩʩʳ. 

ʅʘʧʨʠʤʝʨ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʢʘʣʦʨʠʡʥʦʩʪʴ ʙʠʦʤʘʩʩʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʞʝ ʫʜʦʙʨʝʥʠʡ ʚʣʠʷʝʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʢʘʣʠʷ ʚ ʠʚʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʚʳʙʨʦʩʦʚ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʧʨʠ 

ʩʞʠʛʘʥʠʠ ʠ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʟʦʣʳ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʥʝʡ 

ʦʢʩʠʜʘ ʢʘʣʠʷ ʂ2ʆ. ʀʟ ʰʝʩʪʠ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠʚʳ 5 ʧʦʢʘʟʘʣʠ ʦʯʝʥʴ ʚʳʩʦʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʟʦʣʳ (> 1500 Áʉ) ʠ ʥʠʟʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʦʰʣʘʢʦʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʊʘʢʞʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʧʦʜʘʪʣʠʚʦʩʪʴ ʙʠʦʤʘʩʩʳ ʠʚʳ ʢ ʠʟʤʝʣʴʯʝʥʠʶ, ʯʪʦ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʩʞʠʛʘʥʠʠ ʩ ʫʛʣʝʤ ʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʨʘʥʫʣ. ʇʦʣʫʯʝʥʦ, ʯʪʦ 

ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʙʠʦʤʘʩʩʘ ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʶ, ʪʦʛʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ 

ʪʦʨʨʝʬʠʮʠʨʦʚʘʥʥʦʡ
16

 ʙʠʦʤʘʩʩʳ ʠʚʳ ʧʦ ʨʘʟʤʝʨʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʠʮ ʤʦʛʫʪ 

ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʫʛʣʶ (ʈʠʩ. 4). ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʪʦʨʨʝʬʠʮʠʨʦʚʘʥʥʦʡ ʙʠʦʤʘʩʩʳ 

ʩʦʩʪʘʚʣʷʶʪ 10-20% ʪʘʢʦʚʳʭ ʜʣʷ ʩʣʫʯʘ ̫ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʪʦʨʨʝʬʠʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʛʝʤʠʮʝʣʣʶʣʦʟʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʝʶ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʤʘʪʝʨʠʘʣ ʩ ʙʦʣʝʝ çʩʣʘʙʳʤʠè ʩʚʷʟʷʤʠ, 

ʧʦʜʘʪʣʠʚʳʡ ʢ ʠʟʤʝʣʴʯʝʥʠʶ. 

 
A, B, C, D ï ʙʠʦʤʘʩʩʘ ʠʚʳ, ʪʦʨʨʝʬʠʮʠʨʦʚʘʥʥʘʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (ɸ ï ʥʘʠʤʝʥʴʰʘ ̫ʪʝʤʧʝʨʘʪʫʨʘ, 

D ï ʥʘʠʙʦʣʴʰʘ ̫ʪʝʤʧʝʨʘʪʫʨʘ); willow raw ï ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʙʠʦʤʘʩʩʘ ʠʚʳ; coal ï ʫʛʦʣʴ 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ (ʤʘʩ. %) ʜʣʷ ʠʟʤʝʣʴʯʝʥʥʦʡ ʙʠʦʤʘʩʩʳ ʠʚʳ ʠ ʜʣʷ ʫʛʣʷ [6] 

 

                                                           
14

 ɼʣʷ ʩʣʫʯʘʷ ʦʪʩʫʪʩʪʚʠʷ ʚʥʦʩʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
15

 ɼʣʷ ʩʣʫʯʘʷ ʚʥʦʩʘ 150 ʢʛ N/ʛʘ ʚ ʚʠʜʝ NH4(NO3). 
16

 ʊʦʨʨʝʬʠʢʘʮʠʷ (torrefaction) ï ʪʝʨʤʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʙʠʦʤʘʩʩʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 200-320 Áʉ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ. ʅʘʟʳʚʘʶʪ ʪʘʢʞʝ çʤʷʛʢʦʡè ʬʦʨʤʦʡ ʧʠʨʦʣʠʟʘ. 

http://en.wikipedia.org/wiki/Torrefaction 

http://en.wikipedia.org/wiki/Torrefaction
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ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʠʚʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʝʥʦʪʠʧ 

ʩ ʥʘʠʚʳʩʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʛʥʠʥʘ (27,13% ï ʛʝʥʦʪʠʧ F, ʊʘʙʣ. 7) ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ 

ʟʦʣʴʥʦʩʪʴ (2,88-3,25%). ʀ ʥʘʦʙʦʨʦʪ, ʛʝʥʦʪʠʧ ʩ ʥʘʠʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʛʥʠʥʘ (15,49% ï 

ʛʝʥʦʪʠʧ ɺ) ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʟʦʣʴʥʦʩʪʴ (1,11-1,37%). ʅʘʠʙʦʣʴʰʫʶ ʪʝʧʣʦʪʫ ʩʛʦʨʘʥʠʷ 

ʠʤʝʶʪ ʛʝʥʦʪʠʧʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʠ ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ 

(ʥʘʧʨʠʤʝʨ, ʛʝʥʦʪʠʧʳ ɸ, ɺ). ɺ ʮʝʣʦʤ, ʚ ʨʘʙʦʪʝ [6] ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʭʦʨʦʰʠʭ ʪʦʧʣʠʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʙʠʦʤʘʩʩʳ ʠʚʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʝʥʦʪʠʧʘ S.elaeagnos Scop.) ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʙʠʦʪʦʧʣʠʚʘ. 

 

ʊʘʙʣʠʮʘ 7. ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠʚʳ [6]. 

ʇʦʢʘʟʘʪʝʣʠ S.aurita L. 

 

A 

S.viminalis x 

S.schwerinii 

B 

S.eriocephala 

Michx. 

C 

S.drummondiana 

Barratt ex Hook. 

D 

S.mielichhoferii 

Saut. 

E 

S.elaeagnos 

Scop. 

F 

I II  I II  I II  I II  I II  I II  

ʕʣʝʤʝʥʪʥʳʡ  

ʩʦʩʪʘʚ, % ʩʫʭ. ʤʘʩ. 

ʙʝʟ ʟʦʣʳ 

            

ʉ 53,65 49,33 53,58 49,52 53,68 49,57 51,98 51,00 46,13 50,62 54,27 51,01 

H 6,73 6,00 6,81 5,99 6,34 5,95 6,47 6,03 5,80 6,12 6,85 6,36 

N 0,95 0,57 0,81 0,45 1,02 0,36 0,86 0,85 0,57 0,66 0,89 1,25 

O 38,67 44,10 38,80 44,04 38,96 44,12 40,69 42,12 47,50 42,60 37,99 41,38 

ʊʦʧʣʠʚʥʳʝ ʩʚʦʡʩʪʚʘ             

ɺʣʘʞʥʦʩʪʴ, % 6,16 2,73 6,59 2,72 4,96 2,89 4,74 2,72 5,46 2,26 6,05 5,65 

ɺʳʭʦʜ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ, % 

75,77 78,35 75,89 79,09 77,28 79,53 75,25 76,70 76,00 79,00 73,94 73,31 

ʉʚʷʟʘʥʥʳʡ  

ʫʛʣʝʨʦʜ, %* 

16,57 17,33 16,40 16,82 16,20 15,57 18,31 18,95 16,95 16,97 17,13 17,79 

ɿʦʣʴʥʦʩʪʴ, % 1,5 1,59 1,11 1,37 1,56 2,01 1,71 1,63 1,59 1,77 2,88 3,25 

Qʚ
ʨ
,  

ʄɼʞ/ʢʛ ʩʫʭ. ʤʘʩ.**  

21,50 19,28 21,61 19,39 21,33 19,24 20,56 20,00 17,98 19,81 21,41 19,74 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, % 

            

ɻʝʤʠʮʝʣʣʶʣʦʟʘ 7,35 15,07 13,29 13,95 9,14 14,70 13,77 11,51 15,09 11,47 9,80 ʥ.ʜ. 

ʎʝʣʣʶʣʦʟʘ 50,02 43,92 52,98 47,80 54,06 48,03 33,52 38,34 42,22 43,57 46,56 ʥ.ʜ. 

ʃʠʛʥʠʥ 18,40 18,41 15,49 15,46 18,05 14,79 22,17 18,42 18,62 18,35 27,13 ʥ.ʜ. 

* ʈʘʩʩʯʠʪʘʥʦ ʧʦ ʨʘʟʥʠʮʝ. 

** ʇʦʣʫʯʝʥʦ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ. 

I ï ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʜʝʢʘʙʨʝ 2008 ʛ., II  ï ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʬʝʚʨʘʣʝ 2011 ʛ. 

 

ɸʚʪʦʨʳ [15] ʠʩʩʣʝʜʦʚʘʣʠ ʪʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʪʳʨʝʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚʷʥʠʩʪʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ï ʤʠʩʢʘʥʪʫʩʘ, ʧʨʦʩʘ ʧʨʫʪʴʝʚʠʜʥʦʛʦ, ʘʨʫʥʜʦ 

ʪʨʦʩʪʥʠʢʦʚʦʛʦ, ʘʨʪʠʰʦʢʘ ʠʩʧʘʥʩʢʦʛʦ (ʈʠʩ. 5) ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʵʪʘʣʦʥʥʳʤè ʪʦʧʣʠʚʦʤ ï 

ʜʨʝʚʝʩʥʳʤʠ ʛʨʘʥʫʣʘʤʠ ʘʚʩʪʨʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
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A ï ʛʨʘʥʫʣʳ ʠʟ ʧʨʦʩʘ ʧʨʫʪʴʝʚʠʜʥʦʛʦ, B ï ʛʨʘʥʫʣʳ ʠʟ ʘʨʪʠʰʦʢʘ ʠʩʧʘʥʩʢʦʛʦ,  

C ï ʠʟʤʝʣʴʯʝʥʥʳʡ ʘʨʫʥʜʦ ʪʨʦʩʪʥʠʢʦʚʳʡ, D ï ʠʟʤʝʣʴʯʝʥʥʳʡ ʤʠʩʢʘʥʪʫʩ 

ʈʠʩ. 5. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ ʵʥʝʨʛʦʢʫʣʴʪʫʨ [15] 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʝʚʝʩʠʥʦʡ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨʳ ʠʤʝʶʪ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʟʦʣʴʥʦʩʪʴ, ʠʟ ʥʠʭ ʥʘʠʤʝʥʴʰʘʷ ï ʫ ʤʠʩʢʘʥʪʫʩʘ (2,3% ʩʫʭ. ʤʘʩ.) (ʊʘʙʣʠʮʘ 8). 

ʇʦʚʳʰʝʥʥʘʷ ʟʦʣʴʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʪʘʙʦʣʠʟʤʦʤ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ (ʥʘʢʘʧʣʠʚʘʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ) ʠ ʦʪʣʠʯʥʦʡ ʦʪ ʜʨʝʚʝʩʠʥʳ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ (SiO2-ʬʠʪʦʣʠʪʳ
17

). 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʟʦʣʴʥʦʩʪʴ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʝʟʦʥ ʩʙʦʨʘ ʫʨʦʞʘʷ ʠ ʧʨʠʤʝʥʷʝʤʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʙʦʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʟʦʣʫ, ʷʚʣʷʶʪʩʷ (ʚ 

ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ) Si, K, Ca, Cl, S. ʀʟ ʊʘʙʣʠʮʳ 8 ʚʠʜʥʦ, ʯʪʦ ʫ ʤʠʩʢʘʥʪʫʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʦʜʝʨʞʘʥʠʝ Si, K, Ca ʥʘʠʤʝʥʴʰʝʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨʳ (ʢʨʦʤʝ ʧʨʦʩʘ ʧʨʫʪʴʝʚʠʜʥʦʛʦ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʝʚʝʩʥʳʤʠ ʛʨʘʥʫʣʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʢʦʨʨʦʟʠʶ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ Cl/S > 1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʦʨʘ ʧʨʠ ʩʫʣʴʬʘʪʘʮʠʠ 

ʱʝʣʦʯʥʳʭ ʠʣʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʪʨʫʙʘʭ ʢʦʪʣʘ ʧʨʠʚʦʜʠʪ ʢ ʷʚʣʝʥʠʶ 

ʢʦʨʨʦʟʠʠ. ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ Cl/S > 1 ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʉʘ (ʢʘʢ ʫ ʘʨʪʠʰʦʢʘ ʠʩʧʘʥʩʢʦʛʦ). ɼʣʷ ʜʨʝʚʝʩʥʳʭ ʛʨʘʥʫʣ ʦʪʥʦʰʝʥʠʝ Cl/S < 1. ʊʘʢʞʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʯʝʤ ʣʝʩʥʘʷ ʜʨʝʚʝʩʠʥʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙ·ʣʴʰʠʤ ʚʳʙʨʦʩʘʤ NOx ʧʨʠ ʛʦʨʝʥʠʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʦʰʣʘʢʦʚʳʚʘʥʠʶ 

ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 

                                                           
17

 ʌʠʪʦʣʠʪʳ ï ʢʨʠʩʪʘʣʣ rʢʨʝʤʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʚʦʣʦʢʥʘʭ ʨʘʩʪʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 8. ʊʦʧʣʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʵʥʝʨʛʦʢʫʣʴʪʫʨ [15]. 

ʇʦʢʘʟʘʪʝʣʠ ʇʨʦʩʦ 

ʧʨʫʪʴʝʚʠʜʥʦʝ 

(ʛʨʘʥʫʣʳ) 

ɸʨʫʥʜʦ 

ʪʨʦʩʪʥʠʢʦʚʳʡ 

(ʱʝʧʘ) 

ʄʠʩʢʘʥʪʫʩ 

 

(ʱʝʧʘ) 

ɸʨʪʠʰʦʢ 

ʠʩʧʘʥʩʢʠʡ 

(ʛʨʘʥʫʣʳ) 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʘʥʫʣʳ  

(ʜʣʷ ʩʨʘʚʥʝʥʠʷ) 

ɿʦʣʴʥʦʩʪʴ, % ʩʫʭ. ʤʘʩ. 8,3 6,1 2,3 17,4 0,50 

ʉʦʜʝʨʞʘʥʠʝ N, % ʩʫʭ. ʤʘʩ. 0,67 0,71 0,16 1,1 0,08 

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʤʛ/ʢʛ 

ʩʫʭ. ʤʘʩ. 

     

Si 14,99 13,92 7,30 21,14 <400 

Ca 6,55 3,25 1,77 19,02 938 

K 12,75 6,49 1,44 21,54 485 

Na 924 331 58 10,33 30 

Mg 2,22 1,62 644 3,93 152 

Al  763 919 82 4,44 ʥ.ʜ. 

S 735 2,16 390 1,56 73 

Cl 1,51 2,24 880 17,78 53 

Cl/S* 0,002 1,04 2,25 11,39 0,73 

Qʚ
ʨ
, ʄɼʞ/ʢʛ ʩʫʭ. ʤʘʩ. ʙʝʟ 

ʟʦʣʳ 

17,8 19,8 19,6 20,3 20,3 

ʆʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ,  

ʢʛ ʩʫʭ. ʤʘʩ./ʤ
3
 

585 116 117 561 644 

* ʇʦʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʧʣʠʚʘ ʚʳʟʳʚʘʪʴ ʢʦʨʨʦʟʠʶ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʢʠ ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʝʚʝʩʥʳʤʠ ʛʨʘʥʫʣʘʤʠ, ʚ ʮʝʣʦʤ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʧʣʦʭʠʤ ʪʦʧʣʠʚʦʤ, ʪʨʝʙʫʶʱʠʤ ʪʱʘʪʝʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʠ ʙʠʦʪʦʧʣʠʚʘ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʧʦ ʚʳʙʨʦʩʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʝʩʣʠ ʪʦʣʴʢʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʟʘʚʳʰʝʥʥʳʤʠ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 9 ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʛʦʨʝʥʠʷ ʱʝʧr ʤʠʩʢʘʥʪʫʩʘ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʪ̫ʩʷ ʚ ʧʨʝʜʝʣʘʭ ʘʚʩʪʨʠʡʩʢʠʭ ʣʠʤʠʪʦʚ ʜʣʷ 

ʵʤʠʩʩʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ ʉʆ. 

 

ʊʘʙʣʠʮʘ 9. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʤʠʩʩʠʠ ʧʨʠ ʛʦʨʝʥʠʠ ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚʷʥʠʩʪʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʤʛ/ʥʤ
3
 (13% ʆ2, ʩʫʭ. ʤʘʩ.) [15]. 

ɿʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ 

ʇʨʦʩʦ 

ʧʨʫʪʴʝʚʠʜʥʦʝ 

ɸʨʫʥʜʦ 

ʪʨʦʩʪʥʠʢʦʚʳʡ 

ʄʠʩʢʘʥʪʫʩ ɼʨʝʚʝʩʥʳʝ 

ʛʨʘʥʫʣʳ 

(ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ) 

ɸʚʩʪʨʠʡʩʢʠʝ ʥʦʨʤʳ 

ʧʦ ʚʳʙʨʦʩʘʤ ʜʣʷ 

ʫʩʪʘʥʦʚʦʢ  

100-350 ʢɺʪ 

ʊʚʝʨʜʳʝ 

ʯʘʩʪʠʮʳ, ʚʩʝʛʦ, 

 

58 

 

102 

 

27 

 

21 

 

150 

ʚ ʪʦʤ ʯʠʩʣʝ 

< 1 ɛm (ʘʵʨʦʟʦʣʠ) 

 

50 

 

67 

 

16 

 

16 

 

NOx 368 363 187 106 350* / 250** 

HCl 18 67 59 3  

SO2 91 278 53 3  

CO 145 443 55 1 250 

* ɼʣʷ ʭʠʤʠʯʝʩʢʠ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ.  ** ɼʣʷ ʣʝʩʥʦʡ ʜʨʝʚʝʩʠʥʳ. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʰʣʘʢʦʚʳʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʦʪʣʘ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʘʚʪʦʨʳ [15] ʧʨʝʜʣʘʛʘʶʪ ʩʥʠʞʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʛʦʨʝʥʠʷ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʭʣʘʞʜʘʝʤʳʭ ʨʝʰʝʪʦʢ ʠ ʩʪʝʥʦʢ ʪʦʧʢʠ. ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʠʦʤʘʩʩʳ ï ʚʳʱʝʣʘʯʠʚʘʥʠʝ (ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ) ʠʣʠ ʜʦʙʘʚʣʝʥʠʝ ʠʟʚʝʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ 

ʰʣʘʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɽʱʝ ʦʜʠʥ ʚʦʟʤʦʞʥʳʡ ʤʝʪʦʜ ï ʩʦʚʤʝʩʪʥʦʝ ʩʞʠʛʘʥʠʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʩ 

ʜʨʝʚʝʩʠʥʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʟʠʪʩʷ ʵʤʠʩʩʠʷ HCl, SO2, NOx ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. 

ɺ ʨʘʙʦʪʝ [13] ʠʟʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʝʥʠʷ ʙʠʦʤʘʩʩʳ ʥʝʩʢʦʣʴʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʚʳ, ʪʦʧʦʣʷ, ʤʠʩʢʘʥʪʫʩʘ. ɺ ʦʩʥʦʚʥʦʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʚʧʘʜʘʶʪ ʩ ʚʳʚʦʜʘʤʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʜʘʥʥʳʝ ʧʦ ʪʦʧʣʠʚʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 6). ʀʚʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ 

ʟʦʣʳ (>1500 Áʉ) ʠ ʥʘʠʤʝʥʴʰʠʝ ʧʨʦʙʣʝʤʳ ʩ ʦʰʣʘʢʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʦʣʴʥʦʩʪʴ ʤʠʩʢʘʥʪʫʩʘ (6,74%) ʟʘʤʝʪʥʦ ʚʳʰʝ ʟʦʣʴʥʦʩʪʠ ʠʚʳ (1,93%) ʠ 

ʪʦʧʦʣʷ (1,71%). ʕʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʦʜʝʨʞʘʥʠʶ ʘʟʦʪʘ. ʅʘʠʭʫʜʰʠʝ ʪʦʧʣʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʤʝʝʪ ʘʨʪʠʰʦʢ ʠʩʧʘʥʩʢʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʙʦʪʳ [15] ʘʚʪʦʨʳ [13] 

ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠ ʩʞʠʛʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʢʨʦʤʝ ʘʨʪʠʰʦʢʘ ʠʩʧʘʥʩʢʦʛʦ) ʥʝ ʙʫʜʝʪ 

ʚʦʟʥʠʢʘʪʴ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʩ ʢʦʨʨʦʟʠʝʡ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ ʚ ʵʪʠʭ ʢʫʣʴʪʫʨʘʭ ʥʠʟʢʦʝ (<0,1%). 
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ɺʳʨʘʱʠʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʠʥʝ 

ʅʘ ʩʝʛʦʜʥʷ ʚ ʋʢʨʘʠʥʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɽʱʝ ʨʷʜ ʢʦʤʧʘʥʠʡ ʧʣʘʥʠʨʫʶʪ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʳʡʪʠ ʥʘ ʵʪʦʪ ʨʳʥʦʢ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʢʨʘʪʢʦ ʦʧʠʩʘʥʳ ʥʠʞʝ. 

ʂʦʤʧʘʥʠʷ ñSalix Energyò, ʦʩʥʦʚʘʥʥʘʷ ʚ 2010 ʛʦʜʫ, ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʝ ʚ ʋʢʨʘʠʥʝ 

ʧʣʘʥʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʚʳ (Salix Viminalis), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ɺʦʣʳʥʩʢʦʡ ʠ ʃʴʚʦʚʩʢʦʡ 

ʦʙʣʘʩʪʷʭ (> 1500 ʛʘ). ʈʘʟʚʦʜʷʪʩʷ 6 ʩʦʨʪʦʚ ʠʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʴʩʢʠʝ, ʰʚʝʜʩʢʠʝ. ɺ 2013 ʛ. 

ʢʦʤʧʘʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʦʨʪ çʄʘʨʮʠʷʥʘè (ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʋʢʨʘʠʥʝ). ʅʘ 2014-2015 ʛʛ. ʠʤʝʶʪʩʷ ʧʣʘʥʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʧʣʘʥʪʘʮʠʡ 

ʠʚʳ ʜʦ 2,5-3 ʪʳʩ. ʛʘ ʠ ʥʘʯʘʣʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ. ñSalix Energyò ʧʣʘʥʠʨʫʝʪ 

ʩʦʙʠʨʘʪʴ ʱʝʧʫ ʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʚr ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ [4, 5]. 

ʂʦʤʧʘʥʠʷ ñPhytofuelsò ʚʳʨʘʱʠʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʧʨʦʩʦ 

ʧʨʫʪʴʝʚʠʜʥʦʝ, ʤʠʩʢʘʥʪʫʩ, ʠʚʘ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ ʠ ʜʨ.) ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 35 ʪʳʩ. ʛʘ ʚ 

ʇʦʣʪʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʨʠʢʝʪʳ ʠ ʛʨʘʥʫʣʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʵʪʠʭ ʢʫʣʴʪʫʨ ñPhytofuelsò 

ʧʦʩʪʘʚʣʷʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʟʘʨʫʙʝʞʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɺ ʥʘʫʯʥʳʭ ʚʦʧʨʦʩʘʭ ʢʦʤʧʘʥʠʷ 

ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʀʥʩʪʠʪʫʪʦʤ ʙʠʦʤʘʩʩʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʛ. ʇʦʣʪʘʚʘ) ʠ 

ʋʥʠʚʝʨʩʠʪʝʪʦʤ ɺʘʛʝʥʠʥʛʝʥʘ (ʅʠʜʝʨʣʘʥʜʳ)
18

. 

ɸʛʨʦʭʦʣʜʠʥʛ KSG Agro, ʚʣʘʜʝʶʱʠʡ 65 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ ʚ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʨʘʟʚʠʚʘʝʪ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ ï ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʩʢʘʥʪʫʩʘ. ɺ 2013 ʛʦʜʫ ʥʘ 33 

ʛʘ ʘʛʨʦʭʦʣʜʠʥʛʘ ʫʩʧʝʰʥʦ ʚʟʦʰʣʠ ʤʘʪʦʯʥʳʝ ʧʣʘʥʪʘʮʠʠ ʢʫʣʴʪʫʨʳ. ɺ 2014 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʳʩʘʜʢʘ ʝʱʝ 400 ʛʘ ʤʠʩʢʘʥʪʫʩʘ, ʘ ʝʱʝ ʯʝʨʝʟ ʛʦʜ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʜ ʵʪʫ ʵʥʝʨʛʦʢʫʣʴʪʫʨʫ 

ʜʦʣʞʥʘ ʜʦʩʪʠʯʴ ʙʦʣʝʝ 2000 ʛʘ. ɹʠʦʤʘʩʩʘ ʤʠʩʢʘʥʪʫʩʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ [16]. 

ʆʆʆ çɸʛʨʘʨʥʦʝ ʉʦʜʨʫʞʝʩʪʚʦè ʚ 2011 ʛ. ʧʨʠʩʪʫʧʠʣʦ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ 

ʚʳʨʘʱʠʚʘʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʚʳ (Salix Viminalis) ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ ʠʟ ʥʝʝ. 

ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʧʨʦʝʢʪʘ ï 2000 ʛʘ, ʨʘʩʯʝʪʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʚʦʜʘ ï 24 ʪʳʩ. 

ʪ/ʛʦʜ [17]. 

ɺ ʋʢʨʘʠʥʝ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʰʠʨʦʢʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʫʣʴʪʫʨʘʤ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʥʦʩʠʪ ʀʥʩʪʠʪʫʪ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʅɸɸʅ ʋʢʨʘʠʥʳ
19
. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʀʥʩʪʠʪʫʪʝ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʠʚʳ ʨʦʜʘ Salix L. ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʠʛʦʜʥʦʩʪʠ ʢ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʫʭʦʜʫ ʠ ʩʙʦʨʫ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ʀʥʩʪʠʪʫʪʘ ʚʳʩʘʞʝʥʦ 11 ʚʠʜʦʚ ʠ 3 ʛʠʙʨʠʜʘ Salix L. [32]. ʀʩʩʣʝʜʫʶʪʩʷ ʚʦʧʨʦʩʳ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ, ʤʠʩʢʘʥʪʫʩʘ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʇʦʜʛʦʪʦʚʣʝʥ ɸʪʣʘʩ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ [18]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʠʥʝ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʨʘʟʨʝʰʝʥʠʷ. ʆʜʥʘ 

                                                           
18

 ʀʥʬʦʨʤʘʮʠʷ ʩ ʚʝʙ-ʩʘʡʪʘ  http://www.phytofuels.com.ua (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʘʙʦʪʘʝʪ) 
19

 ɺʝʙ-ʩʘʡʪ ʀʥʩʪʠʪʫʪʘ  http://sugarbeet.gov.ua/ 

http://www.phytofuels.com.ua/
http://sugarbeet.gov.ua/
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ʠʟ ʥʠʭ ï ʦʪʩʫʪʩʪʚʠʝ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ 

ʩʝʛʦʜʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠʚʘ ʚʢʣʶʯʝʥʘ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʪʦʛʜʘ ʢʘʢ 

ʤʠʩʢʘʥʪʫʩʘ ʠ ʜʨʫʛʠʭ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʪʘʤ ʥʝʪ ʚʦʦʙʱʝ. ʕʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʶʨʠʜʠʯʝʩʢʠʝ ʠ 

ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʪʠʭ 

ʢʫʣʴʪʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʧʣʘʪʳ ʅɼʉ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʩʚʦʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʠʥʚʝʩʪʦʨʦʤ, ʪʦʛʜʘ ʢʘʢ 

ʦʥʠ ʝʱʝ ʥʝ ʧʨʦʠʟʚʝʣʠ ʥʠʢʘʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʮʠʝʡ ʩʯʠʪʘʶʪʩʷ 

ʩʘʞʝʥʮʳ, ʚʳʨʘʱʝʥʥʳʝ ʩʘʤʦʡ ʢʦʤʧʘʥʠʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʚʦʠʭ ʞʝ ʧʣʘʥʪʘʮʠʷʭ. ɽʱʝ 

ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʥʝ ʩʯʠʪʘʝʪʩʷ 

çʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʤè ʠ ʥʝ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʴʛʦʪ (ʥʘʧʨʠʤʝʨ, ʧʦ ʘʨʝʥʜʝ ʪʝʭʥʠʢʠ), 

ʧʦʢʘ ʦʥ ʥʝ ʧʨʦʠʟʚʝʣ ʧʝʨʚʫʶ ʧʨʦʜʘʞʫ ʩʚʦʝʛʦ ʫʨʦʞʘʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʫʨʦʞʘʡ ʠʚʳ ʠ ʪʦʧʦʣʷ 

ʩʦʙʠʨʘʝʪʩʷ ʢʘʞʜʳʝ 3-4 ʛʦʜʘ, ʧʝʨʠʦʜ ʜʦ ʧʝʨʚʦʡ ʧʨʦʜʘʞʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʋʢʨʘʠʥʝ ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʋʢʨʘʠʥʳ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʜʨʠʪʴ ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. ʆʜʠʥ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ï ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ 

ʵʥʝʨʛʦʧʣʘʥʪʘʮʠʡ ʥʘ ʫʨʦʚʥʝ 10 ʪʳʩ. ʛʨʥ./ʛʘ. ɼʨʫʛʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦʝ 

ʧʦʢʨʳʪʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʟ ɻʦʩʙʶʜʞʝʪʘ ʋʢʨʘʠʥʳ ʚ 2015-2017 ʛʛ. 

ʇʦ ʦʮʝʥʢʘʤ ɹɸʋ ʚ ʋʢʨʘʠʥʝ ʠʤʝʝʪʩʷ 3-4 ʤʣʥ. ʛʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ (ʧʦ ʜʘʥʥʳʤ 2012 ʛ. ï 3,5 ʤʣʥ. ʛʘ
20
), ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ɻʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 2 ʤʣʥ. ʛʘ, ʨʘʟʜʝʣʠʚ ʠʭ (ʩʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʩʮʝʥʘʨʠʝʚ
21
) ʤʝʞʜʫ ʢʫʢʫʨʫʟʦʡ ʥʘ ʙʠʦʛʘʟ (1 ʤʣʥ. ʛʘ), ʠʚʦʡ (0,5 ʤʣʥ. ʛʘ), ʪʦʧʦʣʝʤ (0,2 ʤʣʥ. ʛʘ) 

ʠ ʤʠʩʢʘʥʪʫʩʦʤ (0,3 ʤʣʥ. ʛʘ). ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʞʝʛʦʜʥʦ 

ʧʦʣʫʯʘʪʴ ʦʢʦʣʦ 3,3 ʤʣʨʜ. ʤ
3
 ʙʠʦʤʝʪʘʥʘ ʠʟ ʩʠʣʦʩʘ ʢʫʢʫʨʫʟʳ ʠ 6,3 ʤʣʥ. ʪ ʫ.ʪ. ʟʘ ʩʯʝʪ ʙʠʦʤʘʩʩʳ 

ʠʚʳ, ʪʦʧʦʣʷ ʠ ʤʠʩʢʘʥʪʫʩʘ. 

ʇʦ ʦʮʝʥʢʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʋʢʨʘʠʥʝ ʠʤʝʝʪʩʷ ʦʢʦʣʦ 8 

ʤʣʥ. ʛʘ ʟʝʤʝʣʴ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʦʢʫʣʴʪʫʨ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʵʪʠʭ ʟʝʤʝʣʴ ʦʥʠ 

ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʙʠʦʛʘʟ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʪʘʢʠʝ 

ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʟʘʚʳʰʝʥʥʳʤʠ, ʠ ʯʪʦ ʧʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʨʘʟʫʤʥʦ 

ʟʘʥʠʤʘʪʴ ʥʝ ʙʦʣʝʝ 1-2 ʤʣʥ. ʛʘ ʟʝʤʝʣʴ. 

ʉ ʫʯʝʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɹɸʋ ʢʦʥʮʝʧʮʠʡ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʩʯʠʪʘʝʤ, ʯʪʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ 

ʋʢʨʘʠʥʝ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʦʢʦʣʦ 200 ʪʳʩ. ʛʘ ʚ 2020 ʛ. ʠ ʜʦ 1 ʤʣʥ. ʛʘ ʚ 2030 ʛ. (ʊʘʙʣʠʮʘ 10). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʞʘʡ ʵʪʠʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ ʵʢʚʠʚʘʣʝʥʪʝʥ 1 ʤʣʥ. ʪ ʫ.ʪ. ʚ 2020 ʛ. ʠ ʦʢʦʣʦ 5 

ʤʣʥ. ʪ ʫ.ʪ. ʚ 2030 ʛ. 

 

 

                                                           
20

 ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ: ʧʣʦʱʘʜʴ ʧʘʰʥʠ (32,5 ʤʣʥ. ʛʘ) ï ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ (27,8 ʤʣʥ. ʛʘ) ï ʧʣʦʱʘʜʴ ʯʠʩʪʳʭ ʧʘʨʦʚ 

(1,2 ʤʣʥ. ʛʘ) = 3,5 ʤʣʥ. ʛʘ [20]. 
21

 ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʠʥʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ɸʥʘʣʠʪʠʯʝʩʢʦʡ ɿʘʧʠʩʢʝ ɹɸʋ ˉ9 [20]. 
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ʊʘʙʣʠʮʘ 10. ʂʦʥʮʝʧʮʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʠʥʝ 

ʇʦʢʘʟʘʪʝʣʠ 2014 ʛ. 2020 ʛ. 2030 ʛ. 

ʇʣʦʱʘʜʴ ʧʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʧʣʘʥʪʘʮʠʠ), ʚʩʝʛʦ, ʪʳʩ. ʛʘ 

3 200 1000 

ʉʪʨʫʢʪʫʨʘ ʧʣʦʱʘʜʝʡ ʧʦ ʢʫʣʴʪʫʨʘʤ, ʪʳʩ. ʛʘ:    

- ʠʚʘ 2 50 250 

- ʤʠʩʢʘʥʪʫʩ ~0 30 150 

- ʪʦʧʦʣʴ ~0 20 100 

- ʢʫʢʫʨʫʟʘ (ʥʘ ʙʠʦʛʘʟ) 1 100 500 

ʋʨʦʞʘʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʚʩʝʛʦ), ʤʣʥ. ʪ ʫ.ʪ./ʛʦʜ 0,017 1,00 4,98 

ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʧʦ ʢʫʣʴʪʫʨʘʤ, ʤʣʥ. ʪ ʫ.ʪ./ʛʦʜ:    

- ʠʚʘ 0,013 0,33 1,66 

- ʤʠʩʢʘʥʪʫʩ ~0 0,19 0,94 

- ʪʦʧʦʣʴ ~0 0,11 0,54 

- ʢʫʢʫʨʫʟʘ (ʥʘ ʙʠʦʛʘʟ) 0,004 0,37 1,84 

ʇʦʢʘʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʦʥʮʝʧʮʠʠ  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʜ ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ, %  

- ʠʚʘ 20 25 

- ʤʠʩʢʘʥʪʫʩ 10 15 

- ʪʦʧʦʣʴ 6 9 

- ʢʫʢʫʨʫʟʘ (ʥʘ ʙʠʦʛʘʟ) 64 51 

ʋʨʦʞʘʡʥʦʩʪʴ*, ʩʫʭ. ʪ/ʛʘ ʚ ʛʦʜ:  

- ʠʚʘ 12 

- ʤʠʩʢʘʥʪʫʩ 12 

- ʪʦʧʦʣʴ 9,5 

- ʢʫʢʫʨʫʟʘ ʥʘ ʙʠʦʛʘʟ (ʩʚʝʞʘʷ ʤʘʩʩʘ) 30 

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ (ʩʫʭʦʡ ʤʘʩʩʳ), ʄɼʞ/ʢʛ [20]:  

- ʠʚʘ 18 

- ʤʠʩʢʘʥʪʫʩ 17 

- ʪʦʧʦʣʴ 18,5 

- ʢʫʢʫʨʫʟʘ ʥʘ ʙʠʦʛʘʟ ʚʳʭʦʜ CH4: 100 ʤ
3
/ʪ ʩʠʣʦʩʘ* 

ʩʦʜʝʨʞʘʥʠʝ CH4 ʚ ʙʠʦʛʘʟʝ: 60% 

* ʂʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʦʜʭʦʜ [20] . 

 

ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʦʢʫʣʴʪʫʨ, 

ʪʘʢʠʝ ʢʘʢ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʧʣʘʥʪʘʮʠʠ ʠ ʫʭʦʜ ʟʘ ʥʝʡ, ʜʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʫʨʦʞʘʷ, ʧʝʨʠʦʜ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʠ ʜʨʫʛʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʊʕʆ ʧʦ 

ʚʳʨʘʱʠʚʘʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʦʣʷ ʩ 2-ʭ ʣʝʪʥʠʤ ʮʠʢʣʦʤ ʩʙʦʨʘ ʫʨʦʞʘʷ ʚ ʋʢʨʘʠʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 11.  
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ʊʘʙʣʠʮʘ 11. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʦʣʷ ʚ 

ʋʢʨʘʠʥʝ ï ʧʣʘʥʪʘʮʠʷ ʩ 2-ʭ ʣʝʪʥʠʤ ʦʙʦʨʦʪʦʤ (ʨʘʩʯʝʪ ʥʘ 1 ʛʘ) 

ʇʦʢʘʟʘʪʝʣʠ ɹʝʟ  

ʩʫʙʩʠʜʠʡ 

ʉ ʩʫʙʩʠʜʠʝʡ  

620 ʝʚʨʦ/ʛʘ ʥʘ 

ʩʦʟʜʘʥʠʝ 

ʧʣʘʥʪʘʮʠʠ 

ʇʦʩʘʜʢʘ (ʧʦʢʫʧʢʘ ʩʘʞʝʥʮʝʚ ï 6000 ʰʪ./ʛʘ, ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ), ʝʚʨʦ/ʛʘ 1191 571 

ʇʝʨʚʳʡ ʮʠʢʣ ʧʣʘʥʪʘʮʠʠ (ʛʦʜʘ 1-2):  

- ʫʭʦʜ ʟʘ ʧʣʘʥʪʘʮʠʝʡ (ʢʫʣʴʪʠʚʘʮʠʷ, ʙʦʨʦʥʦʚʘʥʠʝ, ʧʦʣʠʚ), ʝʚʨʦ/ʛʘ 306 

- ʩʙʦʨ ʫʨʦʞʘʷ ʠ ʜʦʩʪʘʚʢʘ ʙʠʦʤʘʩʩʳ ʧʦʪʨʝʙʠʪʝʣʶ*, ʝʚʨʦ/ʛʘ 335 

- ʫʨʦʞʘʡʥʦʩʪʴ**, ʪ/ʛʘ 40 

- ʦʪʧʫʩʢʥʘʷ ʮʝʥʘ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʪ 25 (400 ʛʨʥ./ʪ) 

- ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʛʘ 994 

ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ ʧʦʩʣʝ 1-ʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ (ʩʫʤʤʘʨʥʳʡ 

ʜʦʭʦʜ/ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ) 

 

0,54 

 

0,82 

ɺʪʦʨʦʡ ʮʠʢʣ ʧʣʘʥʪʘʮʠʠ (ʛʦʜʘ 3-4):  

- ʫʭʦʜ ʟʘ ʧʣʘʥʪʘʮʠʝʡ (ʙʦʨʦʥʦʚʘʥʠʝ, ʧʦʣʠʚ, ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ), 

ʝʚʨʦ/ʛʘ 

 

265 

- ʩʙʦʨ ʫʨʦʞʘʷ ʠ ʜʦʩʪʘʚʢʘ ʙʠʦʤʘʩʩʳ ʧʦʪʨʝʙʠʪʝʣʶ, ʝʚʨʦ/ʛʘ 353 

- ʫʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 42 

- ʦʪʧʫʩʢʥʘʷ ʮʝʥʘ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʪ 25 (400 ʛʨʥ./ʪ) 

- ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʛʘ 1049 

ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ ʧʦʩʣʝ 2-ʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ (ʩʫʤʤʘʨʥʳʡ 

ʜʦʭʦʜ/ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ) 

 

0,83 

 

1,12 

ʎʠʢʣʳ 3-7 (ʛʦʜʘ 5-14):  

- ʫʭʦʜ ʟʘ ʧʣʘʥʪʘʮʠʝʡ, ʝʚʨʦ/ʛʘ 1323 

- ʩʙʦʨ ʫʨʦʞʘʷ ʠ ʜʦʩʪʘʚʢʘ ʙʠʦʤʘʩʩʳ ʧʦʪʨʝʙʠʪʝʣʶ, ʝʚʨʦ/ʛʘ 1766 

- ʫʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 42 

- ʦʪʧʫʩʢʥʘʷ ʮʝʥʘ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʪ 25 (400 ʛʨʥ./ʪ) 

- ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʙʠʦʤʘʩʩʳ, ʝʚʨʦ/ʛʘ 5245 

- ʣʠʢʚʠʜʘʮʠʷ ʧʣʘʥʪʘʮʠʠ, ʝʚʨʦ/ʛʘ 100 

ɺʝʩʴ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʪʘʮʠʠ (14 ʣʝʪ):   

- ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜ, ʪ/ʛʘ 27 27 

- ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ, ʝʚʨʦ/ʛʘ 5639 5019 

- ʩʫʤʤʘʨʥʳʡ ʜʦʭʦʜ, ʝʚʨʦ/ʛʘ 7288 7288 

- ʦʙʱʘʷ ʧʨʠʙʳʣʴ (ʨʘʟʥʦʩʪʴ ʜʦʭʦʜʘ ʠ ʟʘʪʨʘʪ), ʝʚʨʦ/ʛʘ 1649 2269 

- ʩʫʤʤʘʨʥʳʡ ʜʦʭʦʜ/ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ 1,29 1,45 

* ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʪʘʙʣʠʮʝ ï ʜʦʩʪʘʚʢʘ ʚ ʨʘʜʠʫʩʝ 30 ʢʤ. 

** ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʪʘʙʣʠʮʝ ï ʙʠʦʤʘʩʩʘ ʩ ʚʣʘʞʥʦʩʪʴʶ ʧʨʠ ʩʙʦʨʝ (W 55%). 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʪʧʫʩʢʥʦʡ ʮʝʥʝ ʙʠʦʤʘʩʩʳ 400 ʛʨʥ./ʪ ʚʦʟʚʨʘʪ 

ʠʥʚʝʩʪʠʮʠʡ (ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʜʦʭʦʜʘ ʢ ʩʫʤʤʘʨʥʳʤ ʟʘʪʨʘʪʘʤ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝ 

1-ʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ 0,54, ʧʦʩʣʝ 2-ʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ ï 0,83, ʟʘ ʚʝʩʴ ʩʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʣʘʥʪʘʮʠʠ (14 ʣʝʪ, 7 ʮʠʢʣʦʚ) ï 1,29. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʩʪʦʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʦʝʢʪʘ ʧʦ 

ʚʳʨʘʱʠʚʘʥʠʶ ʪʦʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 6 ʣʝʪ (ʈʠʩ. 6). ʇʨʠ ʥʘʣʠʯʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʟʜʘʥʠʝ ʧʣʘʥʪʘʮʠʠ ʪʦʧʦʣʷ ʚ ʨʘʟʤʝʨʝ 10 ʪʳʩ. ʛʨʥ./ʛʘ (620 ʝʚʨʦ/ʛʘ) ʚʦʟʚʨʘʪ 
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ʠʥʚʝʩʪʠʮʠʡ ʧʦʩʣʝ 1-ʛʦ ʮʠʢʣʘ ʩʦʩʪʘʚʠʪ 82%, ʧʦʩʣʝ ʚʪʦʨʦʛʦ ï 112%, ʟʘ ʚʝʩʴ ʩʨʦʢ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʪʘʮʠʠ ï 145%. ʊʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʩʪʦʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 

ʧʨʦʝʢʪʘ ï ʜʦ 4 ʣʝʪ. 

 

 

ʈʠʩ. 6. ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ ʧʣʘʥʪʘʮʠʠ ʪʦʧʦʣʷ ʩ 2-ʭ ʣʝʪʥʠʤ ʮʠʢʣʦʤ ʧʨʠ ʦʪʧʫʩʢʥʦʡ ʮʝʥʝ 

ʙʠʦʤʘʩʩʳ 400 ʛʨʥ./ʪ 

 

ɼʣʷ ʦʢʫʧʘʝʤʦʩʪʠ ʧʣʘʥʪʘʮʠʠ ʧʦʩʣʝ 2-ʛʦ ʩʙʦʨʘ ʠ ʧʨʦʜʘʞʠ ʫʨʦʞʘʷ (ʪ.ʝ. ʚ ʪʝʯʝʥʠʝ 4-ʭ 

ʣʝʪ), ʮʝʥʘ ʙʠʦʤʘʩʩʳ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 480 ʛʨʥ./ʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʫʙʩʠʜʠʡ ʠ 

360 ʛʨʥ./ʪ ʧʨʠ ʥʘʣʠʯʠʠ ʩʫʙʩʠʜʠʠ ʚ 10 ʪʳʩ. ʛʨʥ./ʛʘ (620 ʝʚʨʦ/ʛʘ) (ʈʠʩ. 7). 

 

 

ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʦʪ ʦʪʧʫʩʢʥʦʡ ʮʝʥʳ ʙʠʦʤʘʩʩʳ ʧʦʩʣʝ 2-ʛʦ 

ʮʠʢʣʘ ʧʣʘʥʪʘʮʠʠ ʪʦʧʦʣʷ ʩ 2-ʭ ʣʝʪʥʠʤ ʦʙʦʨʦʪʦʤ 

 

ʆʮʝʥʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʚʝʣʠʯʠʥʳ ʩʫʙʩʠʜʠʡ ʠʟ ɻʦʩʙʶʜʞʝʪʘ ʋʢʨʘʠʥʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʵʥʝʨʛʦʢʫʣʴʪʫʨ ʚʳʧʦʣʥʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʠʚʳ ʜʣʷ 2014-2016 ʛʛ., ʠʩʭʦʜʷ ʠʟ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ 
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ʇʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʪʘʮʠʠ, ʣʝʪ 

ɹʝʟ ʩʫʙʩʠʜʠʠ 

ʉ ʩʫʙʩʠʜʠʝʡ 10 ʪʳʩ. ʛʨʥ./ʛʘ 
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ʎʝʥʘ ʙʠʦʤʘʩʩʳ ʪʦʧʦʣʷ, ʛʨʥ./ʪ 

ɹʝʟ ʩʫʙʩʠʜʠʠ 

ʉ ʩʫʙʩʠʜʠʝʡ 10 ʪʳʩ. ʛʨʥ./ʛʘ 














