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ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

3 

ʌɸʂʋʃʔʊɽʊ ɸɻʈʆʊɽʍʅʆʃʆɻɯʁ ʊɸ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 
 

ɽʂʆʃʆɻʆ-ʊʋʈʀʉʊʀʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʀʗʅʀʎʔʂʆɻʆ ʇɸʈʂʋ 
 

ɸʥʮʫʙʦʨʢʦ ʖ.ʉ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʂʠʷʥʠʮʴʢʠʡ ʧʘʨʢ-ʧʘʤ'ʷʪʢʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʱʝʥʠʡ 

ʥʘ ʩʭʽʜʥʦʤʫ ʙʝʨʝʟʽ ʚʝʣʠʢʦʛʦ ʩʪʘʚʫ (ʧʣʦʱʘ ʧʦʥʘʜ 25 ʛʘ) ʙʽʣʷ ʩʝʣʠʱʘ ʂʠʷʥʠʮʷ ʉʫʤʩʴʢʦʛʦ ʨ-ʥʫ. ɿ 2000 ʨ. 
ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʘʥʥʽ ʉʫʤʩʴʢʦʛʦ ʅɸʋ. ɿʘʡʤʘʻ ʧʣʦʱʫ 55,7 ʛʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʻ ʜʚʦʧʦʚʝʨʭʦʚʠʡ ʧʘʣʘʮ. 
ɿʙʫʜʦʚʘʥʠʡ ʚ ʩʪʠʣʽ ʨʝʥʝʩʘʥʩʫ, ʚʞʝ ʧʦʥʘʜ 100 ʨʦʢʽʚ ʻ ʦʢʨʘʩʦʶ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʪʘ ʜʦʚʢʽʣʣʷ. ɿʘ ʥʠʤ ʥʘ 
ʩʭʽʜ ʨʦʟʪʷʛʥʫʚʩʷ ʣʽʩʦʧʘʨʢʦʚʠʡ ʤʘʩʠʚ. 

ʌʣʦʨʠʩʪʠʯʥʠʡ ʩʢʣʘʜ ʪʘ ʩʪʨʫʢʪʫʨʫ ʩʧʽʣʦʛʦ ʣʠʧʦʚʦ-ʜʫʙʦʚʦʛʦ ʣʽʩʫ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʝʨʝʛʣʠ. ɺʧʨʦʜʦʚʞ 
ʧʽʰʦʭʽʜʥʠʭ ʜʦʨʽʞʦʢ ʽ ʜʦʨʽʛ, ʥʘʚʢʦʣʦ ʛʘʣʷʚʠʥ ʪʘ ʥʘ ʣʽʩʦʚʠʭ ʧʨʦʛʘʣʠʥʘʭ ʧʦʦʜʠʥʦʢʦ ʘʙʦ ʙʽʦʛʨʫʧʘʤʠ ʚʠʩʘʜʠʣʠ 
ʷʣʠʥʫ ʻʚʨʦʧʝʡʩʴʢʫ (Picea abies L.) ʪʘ ʩʦʩʥʫ ɺʝʡʤʫʪʦʚʫ (Pinus strobus L.), ʤʦʜʨʠʥʫ ʻʚʨʦʧʝʡʩʴʢʫ (Larix 
decidua Mill.) ʪʘ ʷʣʠʮʶ ʦʜʥʦʢʦʣʽʨʥʫ (Abies concolor Mill.), ʢʣʝʥ ʮʫʢʨʠʩʪʠʡ (Acer saccharum Marsh.) ʪʘ 
ʧʣʘʪʘʥ ʟʘʭʽʜʥʠʡ (Platanus occidentalis L), ʷʣʽʚʝʮʴ ʚʽʨʛʽʥʩʴʢʠʡ (Juniperus virginiana L.) ʪʘ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ 
(Ginkgo biloba L.). 

ɺ ʥʘʰʽ ʜʥʽ ʧʦʨʷʜ ʟ 250-300-ʨʽʯʥʠʤʠ ʜʫʙʘʤʠ-ʧʘʪʨʽʘʨʭʘʤʠ ʣʽʩʦʧʘʨʢʦʚʦʛʦ ʤʘʩʠʚʫ ʝʬʝʢʪʥʦ ʚʠʛʣʷʜʘʶʪʴ 
ʩʪʨʫʥʢʽ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʷʣʠʥʠ, ʩʦʩʥʠ, ʤʦʜʨʠʥʠ ʪʦʱʦ. ɺʦʥʠ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʘʣʠʩʴ ʫ ʚʝʨʭʥʽʡ ʷʨʫʩ ʧʨʘʣʽʩʫ, 
ʤʘʶʪʴ ʚʠʩʦʪʫ ʧʦʥʘʜ 25 ʤ, ʘ ʪʦʚʱʠʥʫ ʩʪʦʚʙʫʨʽʚ 60-80 ʩʤ.  

ɿ ʪʠʭ ʜʘʣʝʢʠʭ ʯʘʩʽʚ ʟʙʝʨʝʛʣʠʩʷ ʚ ʣʽʩʦʧʘʨʢʫ ʪʘʢʦʞ ʜʝʷʢʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʙʫʜʽʚʣʽ, ʧʘʣʘʮ, ʘ ʟ ʧʘʨʢʦʚʠʭ 
ʩʧʦʨʫʜ ðʘʨʦʯʥʠʡ ʤʽʩʪʦʢ ʯʝʨʝʟ ʷʨ. ʄʽʩʪʦʢ ʤʘʻ ʘʨʭʽʪʝʢʪʫʨʥʦ ʧʨʠʻʤʥʽ ʢʦʥʪʫʨʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʧʠʩʘʥʠʡ ʚ 
ʤʽʩʮʝʚʽʩʪʴ. ʄʘʡʞʝ 40 ʨʦʢʽʚ ʦʭʦʨʦʥʥʝ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʧʘʨʢʫ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʜʘʚʘʣʦʩʴ ʚʽʜ ʦʜʥʦʛʦ ʚʣʘʩʥʠʢʘ 
ʜʦ ʽʥʰʦʛʦ. ʄʽʞ ʪʠʤ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʂʠʷʥʠʮʴʢʦʛʦ ʣʽʩʦʧʘʨʢʫ ʯʝʢʘʶʪʴ ʩʚʦʛʦ ʯʘʩʫ 

  
ʈʠʩ. 1. ɸʨʭʽʪʝʢʪʫʨʥʘ ʧʘʤôʷʪʢʘ - ʘʨʦʯʥʠʡ ʤʽʩʪʦʢ ʯʝʨʝʟ ʷʨ ʪʘ ʩʫʧʫʪʥʠʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙô̒ʢʪʘ 

 
ʅʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʬʘʭʽʚʮʽ ʥʝ ʧʦʧʦʚʥʶʚʘʣʠ ʬʣʦʨʫ ʣʽʩʦʧʘʨʢʫ, ʘ ʥʘʩʝʣʝʥʥʷ ʂʠʷʥʠʮʽ ʪʘ 

ʥʘʚʢʦʣʠʰʥʽʭ ʧʦʩʝʣʝʥʴ ʥʝ ʟʙʝʨʽʛʘʣʠ ʮʝʡ ʤʘʩʠʚ. ʉʴʦʛʦʜʥʽ ʬʣʦʨʠʩʪʠʯʥʝ ʷʜʨʦ ʜʫʙʦʚʦʛʦ ʧʨʘʣʽʩʫ ʫ ʚʝʨʭʥʴʦʤʫ 
ʷʨʫʩʽ ʩʢʣʘʜʘʶʪʴ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur Sol.) ʣʠʧʘ ʩʝʨʮʝʣʠʩʪʘ (Tilia cordata MILL) ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ 
(Acer platanoides L.), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ (Fraxinus excelsior L), ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula pendula ROTH), ʪʦʧʦʣʷ 
ʙʽʣʘ (Populus alba L.). ɾʠʚʘ ʜʝʥʜʨʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ʂʠʷʥʠʮʴʢʦʛʦ ʣʽʩʦʧʘʨʢʦʚʦʛʦ ʤʘʩʠʚʫ ʥʘʨʘʭʦʚʫʻ ʚʠʜʠ ʟ 
29 ʨʦʜʠʥ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʪʘ 25 ʨʦʜʠʥ ʽʟ ʢʚʽʪʢʦʚʠʭ ʨʦʩʣʠʥ. ɺʩʴʦʛʦ ʧʦʥʘʜ 100 ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʜʝʨʝʚ, 
ʯʘʛʘʨʥʠʢʽʚ ʽ ʣʽʘʥ.  

ɹʽʣʷ ʜʚʦʧʦʚʝʨʭʦʚʦʛʦ ʧʘʣʘʮʫ ʣʽʩʦʧʘʨʢʫ ʨʦʩʪʫʪʴ ʥʘʡʩʪʘʨʽʰʽ ʩʝʨʝʜ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʥʘ 
ʉʫʤʱʠʥʽ ʨʝʣʽʢʪ ʷʧʦʥʦ-ʢʠʪʘʡʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ (Ginkgo biloba L.) ʪʘ 
ʚʠʩʦʢʦʜʝʢʦʨʘʪʠʚʥʠʡ ʚ ʧʘʨʢʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʣʘʪʘʥ ʟʘʭʽʜʥʠʡ (Platanus occidentalis L). ɺʠʩʦʪʘ ʥʘʡʚʠʱʦʛʦ 
ʜʝʨʝʚʘ ʛʽʥʢʛʦ ʚ ʙʽʦʛʨʫʧʽ ʜʦʩʷʛʘʻ 12 ʤ, ʘ ʪʦʚʱʠʥʘ ʩʪʦʚʙʫʨʘ - ʙʽʣʴʰʝ 50 ʩʤ. ɭʜʠʥʠʡ ʝʢʟʝʤʧʣʷʨ ʚ ʣʽʩʦʧʘʨʢʫ 
ʧʣʘʪʘʥʘ ʟʘʭʽʜʥʦʛʦ ʤʘʻ ʚʠʩʦʪʫ ʧʦʥʘʜ 12 ʤ, ʪʦʚʱʠʥʫ ʩʪʦʚʙʫʨʘ ʟ ʪʝʤʥʦ-ʢʨʝʤʦʚʠʤ ʚʽʜʪʽʥʢʦʤ ʢʦʨʠ ʙʽʣʷ 1 ʤ. 
ɺʣʽʪʢʫ ʚʽʥ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʛʣʘʜʝʥʴʢʠʤʠ ʩʚʽʪʣʦ-ʢʨʝʤʦʚʠʤʠ ʛʽʣʢʘʤʠ ʟ ʚʝʣʠʢʠʤʠ ʣʦʧʘʪʝʚʠʤʠ ʣʠʩʪʢʘʤʠ 
ʪʘ ʢʫʣʷʩʪʠʤʠ ʧʦʚʠʩʣʠʤʠ ʛʦʣʽʚʢʘʤʠ ʩʫʮʚʽʪʴ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʤʝʞʦʚʠʭ ʟʥʘʢʽʚ ʥʘʚʢʦʣʦ ʂʠʷʥʠʮʴʢʦʛʦ ʣʽʩʦʧʘʨʢʦʚʦʛʦ ʤʘʩʠʚʫ ʩʧʨʠʷʣʘ ʪʦʤʫ,ʱʦ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʫ ʩʪʚʦʨʠʣʘʩʴ ʜʦʩʠʪʴ ʨʦʟʛʘʣʫʞʝʥʘ ʤʝʨʝʞʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʽ ʧʽʰʦʭʽʜʥʠʭ 
ʜʦʨʽʞʦʢ. ɺ ʛʣʠʙʠʥʽ ʣʽʩʦʧʘʨʢʫ ʨʦʟʤʽʩʪʠʣʠʩʴ ʩʧʦʨʪʠʚʥʽ ʤʘʡʜʘʥʯʠʢʠ ʽ ʥʘʚʽʪʴ ʬʫʪʙʦʣʴʥʝ ʧʦʣʝ. ɸʣʝ, 
ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽʣʷʢʽ ʥʝʛʘʨʘʟʜʠ, ʂʠʷʥʠʮʴʢʠʡ ʣʽʩʦʧʘʨʢ ʙʘʛʘʪʠʡ ʷʢ ʩʚʦʻʶ ʽʩʪʦʨʽʻʶ, ʪʘʢ ʽ ʢʨʘʩʦʶ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʩʦʧʘʨʢʦʚʠʭ ʧʝʡʟʘʞʽʚ. ʍʦʯʝʪʴʩʷ ʚʽʨʠʪʠ, ʱʦ ʚ ʽʩʪʦʨʽʾ ʤʘʡʙʫʪʥʴʦʛʦ ʜʣʷ ʂʠʷʥʠʮʴʢʦʛʦ 
ʣʽʩʦʧʘʨʢʫ ʚʩʝ ʙʫʜʝ ʛʘʨʘʟʜ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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4 

ɽʂʆɹɯʆʃʆɻɯʏʅɯ-ɼʆʉʃɯɼɾɽʅʅʗ ɼɽʅɼʈʆʇɸʈʂʋ çʅɽʉʂʋʏʅɽè 
 

ɻʝʚʣʽʯ ɺ. ʄ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʊʨʦʩʪʷʥʝʮʴ ʻ ʤʘʣʴʦʚʥʠʯʠʤ ʤʽʩʪʦʤ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɿʥʘʭʦʜʠʪʴʩʷ ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʢʦʨʜʦʥʫ ʽʟ 

ʍʘʨʢʽʚʱʠʥʦʶ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʜʝʥʜʨʦʧʘʨʢ ʚ ʫʨʦʯʠʱʽ ʅʝʩʢʫʯʥʝ. ʎʝ ʥʝʡʤʦʚʽʨʥʦ ʟʘʪʠʰʥʠʡ ʧʘʨʢʦʚʠʡ 
ʢʦʤʧʣʝʢʩ. ʋʨʦʯʠʱʝ ʅʝʩʢʫʯʥʝ ʻ ʧʘʨʢʦʤ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɼʝʥʜʨʦʧʘʨʢ çʅʝʩʢʫʯʥʝè - ʮʝ ʧʘʤôʷʪʢʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ. ɺʽʥ ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ ʚ 19 
ʩʪʦʣʽʪʪʽ ï ʚ ʮʝʡ ʯʘʩ ʚʽʥ ʥʘʣʝʞʘʚ ʦʥʫʯʮʽ ʟʘʩʥʦʚʥʠʢʘ ʤʽʩʪʘ ʊʨʦʩʪʷʥʝʮʴ. çʅʝʩʢʫʯʥʝè ʧʨʦʣʷʛʘʻ ʥʘ ʦʢʦʣʠʮʽ 
ʤʽʩʪʘ ʽ ʟʘʡʤʘʻ 256 ʛʝʢʪʘʨʽʚ. ʉʧʦʯʘʪʢʫ ʥʘ ʪʝʨʠʪʦʨʽʡ ʙʫʣʦ ʚʩʴʦʛʦ ʦʜʥʝ ʦʟʝʨʦ, ʧʽʩʣʷ ʯʦʛʦ ʜʦ ʥʴʦʛʦ 
ʧʨʠʻʜʥʘʣʠʩʷ ʱʝ ʜʚʘ ï ʮʝ ʽ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʷʚʠ ʜʝʥʜʨʦʧʘʨʢʫ. ʎʝ ʛʘʨʥʝ ʤʽʩʮʝ ʜʣʷ ʨʦʜʠʥʥʦʛʦ 
ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʧʨʠʨʦʜʽ ʽ ʜʣʷ ʢʫʧʘʥʴ ʫ ʚʦʜʦʡʤʘʭ. ʗʢʱʦ ʧʨʦʡʪʠ ʫʟʜʦʚʞ ʪʨʴʦʭ ʦʟʝʨ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʮʽʢʘʚʫ 
ʤʽʩʮʝʚʫ ʧʘʤôʷʪʢʫ ï ʛʨʦʪ çʅʽʤʬè.  

ʇʘʨʢʦʚʘ ʩʧʦʨʫʜʘ, ʟʚʝʜʝʥʘ ʚ 1809 ʨʦʮʽ ʥʘ ʯʝʩʪʴ ʇʦʣʪʘʚʩʴʢʦʾ ʙʠʪʚʠ. ʇʘʤôʷʪʢʘ ʘʨʭʽʪʝʢʪʫʨʠ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɻʨʦʪ ʅʽʤʬ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʧʣʶʱʝʥʠʭ ʢʘʤʝʥʽʚ ʽ ʥʘʧʽʚʢʨʫʛʣʠʭ ʘʨʦʯʥʠʭ ʚʠʭʦʜʽʚ. 
ʁʦʛʦ ʧʦʢʨʠʚʘʻ ʮʝʛʣʷʥʠʡ ʚʝʨʭ ʜʽʘʤʝʪʨʦʤ ʜʝʩʷʪʴ ʤʝʪʨʽʚ. ɹʽʣʷ ʧʽʜʥʽʞʞʷ ʩʧʦʨʫʜʠ ʣʝʞʠʪʴ ʢʘʤʽʥʴ, ʥʘ ʷʢʦʤʫ 
ʥʘʧʠʩʘʥʦ ç1809è. ʋ ʛʨʦʪʘ ʯʦʪʠʨʠ ʧʽʜʟʝʤʥʠʭ ʚʠʭʦʜʽʚ. ʅʝʧʦʜʘʣʽʢ ʚʽʜ ʥʴʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʙʫʜʠʥʦʢ ʙʫʜʠʥʦʢ 
ʣʽʩʦʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ 1911 ʨʦʢʫ ʙʫʜʦʚʠ. ʅʘ ʪʦʡ ʯʘʩ ʮʝ ʙʫʚ ʙʫʜʠʥʦʢ ʫʧʨʘʚʣʷʶʯʦʛʦ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ 
ʂʝʥʽʛʘ. ʎʝ ð ʥʘʡʩʪʘʨʽʰʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ ʣʽʩʦʚʦʛʦ ʧʨʦʬʽʣʶ ʚ ʋʢʨʘʾʥʽ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʙʘʟʽ 
ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʣʽʩʛʦʩʧʫ. ɺ ʫʨʦʯʠʱʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʙʝʟʣʽʯ ʮʽʢʘʚʠʭ ʨʦʩʣʠʥ ï ʧʘʨʢ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʢʦʞʝʥ ʙʘʞʘʶʯʠʡ ʟʤʽʛ ʥʘʩʦʣʦʜʠʪʠʩʷ ʜʠʢʦʶ ʧʨʠʨʦʜʦʶ. ʅʘ ʩʭʠʣʘʭ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʧʘʨʢʫ ʨʦʩʪʫʪʴ 
ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʦʨʦʢʘ ʨʦʜʠʥ, ʪʦʙʪʦ ʧʦʥʘʜ 100 ʚʠʜʽʚ, ʨʦʩʣʠʥ: ʜʫʙ (Quercus), ʣʠʧʘ( Tilia), ʷʩʝʥ (Fraxinus), 
ʙʝʨʝʟʘ (Betula), ʢʣʝʥ (Aser), ʽʣʴʤʦʚʽ ʧʦʨʦʜʠ (Ulmus) ʪʦʱʦ. ʇʦʙʣʠʟʫ ʚʦʜʦʡʤʠ ʚʠʩʘʜʞʝʥʽ ʙʽʦʛʨʫʧʠ ʩʦʩʥʠ 
ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.), ʩʦʩʥʠ ʯʦʨʥʦʾ (Pinus nigra), ʩʦʩʥʠ ʚʝʡʤʫʪʦʚʦʾ (Pinus strobus), ʤʦʜʨʠʥʠ (Larix) 
ʪʘ ʷʣʠʥʠ (Picea).  

ʊʚʘʨʠʥʥʠʡ ʩʚʽʪ ʻ ʪʘʢʦʞ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʽ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 1013 ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ 2580 ʚʠʜʽʚ 
ʪʚʘʨʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʙʘʛʘʪʦ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ (ʻ ʩʠʤʚʦʣʦʤ ʇʘʨʢʫ) (Grus 
grus), ʚʠʜʨʘ ʨʽʯʢʦʚʘ (Lutra lutra), ʛʦʨʥʦʩʪʘʡ (ʄustela erminea), ʤʽʥʦʛʘ ʫʢʨʘʾʥʩʴʢʘ (Eudontomyzon mariae), 
ʜʞʤʽʣʴ ʤʦʭʦʚʠʡ (Bombus muscorum), ʞʫʢ-ʦʣʝʥʴ (Lucanus cervus cervus), ʤʘʭʘʦʥ (Papilio machaon), 
ʢʦʩʘʨʠʢʠ ʪʦʥʢʽ (Gladiolus tenuis), ʣʶʙʢʘ ʜʚʦʣʠʩʪʘ (Platanthera/Orchis bifolia), ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʪʨʘʚʥʝʚʠʡ 
(Dactylorhiza majalis) ʪʘ ʽʥʰʽ). 

 
ʈʠʩ. 1. ʈʝʢʨʝʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ: ʛʨʦʪ ʅʽʤʬ ʪʘ 500-ʨʽʯʥʠʡ Quercus robur 

 
ɿ 1951 ʨ ʜʝʥʜʨʦʧʘʨʢ ʻ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʫʩʪʘʥʦʚʦʶ ʅɸʅ ʋʢʨʘʾʥʠ ʟ ʢʦʣʝʢʮʽʡʥʠʤ ʬʦʥʜʦʤ ʧʦʥʘʜ 

ʪʠʩʷʯʫ ʚʠʜʽʚ ʽ ʬʦʨʤ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ. 
ɹʫʜʫʯʠ ʥʝʧʝʨʝʚʝʨʰʝʥʠʤ ʟʨʘʟʢʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʘʨʢʦʙʫʜʽʚʥʠʮʪʚʘ, ʟʘ ʩʚʦʻʶ ʢʨʘʩʦʶ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʤʘʻ ʩʦʙʽ ʨʽʚʥʠʭ ʩʝʨʝʜ ʧʘʨʢʽʚ ʉʝʨʝʜʥʴʦʾ ɭʚʨʦʧʠ, ʜʝʥʜʨʦʧʘʨʢ ʻ ʧʦ ʩʫʪʽ ʫʥʽʢʘʣʴʥʦʶ ʢʦʣʝʢʮʽʻʶ ʧʘʨʢʦʚʠʭ 
ʢʘʨʪʠʥ ʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʟʘ ʚʠʨʘʟʥʽʩʪʶ ʤʘʣʴʦʚʥʠʯʠʭ ʧʝʡʟʘʞʽʚ, ʘ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʟʥʘʯʥʦʛʦ ʚʠʜʦʚʦʛʦ 
ʩʢʣʘʜʫ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʨʦʩʣʠʥ ʽ ʾʭ ʯʠʩʣʝʥʥʦʛʦ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʚʽʥ ʻ ʙʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʨʽʟʥʦʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʽ ʚʘʛʦʤʠʤ ʦʙ'ʻʢʪʦʤ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ. 

ʑʦʨʽʯʥʦ ʫ ʧʘʨʢʫ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʨʫʙʦʢ ʟʘʛʦʪʦʚʣʶʻʪʴʩʷ ʙʣʠʟʴʢʦ 400ʤį ʥʘ ʧʣʦʱʽ ʙʣʠʟʴʢʦ 110 ʛʘ, ʯʠʤ 
ʟʘʚʜʘʻʪʴʩʷ ʽʩʪʦʪʥʠʡ ʟʙʠʪʦʢ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʶ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʘʨʢʫ ï ʮʝ ʻ ʟʙʝʨʝʞʝʥʥʷ ʮʽʥʥʠʭ 
ʧʨʠʨʦʜʥʠʭ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ, ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʙ'ʻʢʪʽʚ; ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 
ʦʟʜʦʨʦʚʯʠʭ ʽ ʪʫʨʠʩʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 
ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ ʟʘʧʦʚʽʜʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

5 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ  
ʇʈʀ ɼʆʉʃɯɼɾɽʅʅɯ ɽʂʆʃʆɻʆ-ʊʋʈʀʉʊʀʏʅʀʍ ʆɹôɭʂʊɯɺ ɹɸʉɽʁʅʋ ʈɯʏʂʀ ʋɼɸʁ 

 
ɻʦʨʙʘʥʴ ʉ. ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʊʫʨʠʟʤè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ð ʩʫʯʘʩʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʤʦʜʝʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʝʣʝʢʪʨʦʥʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʨʪ, ʩʭʝʤ, ʢʦʩʤʦ-, ʘʝʨʦʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ) ʟ 
ʽʥʬʦʨʤʘʮʽʻʶ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʫ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʧʠʩʢʠ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʱʦ). 
ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ð ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʩʪʚʦʨʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ.    

ʋʜʘʡ ï ʨʽʯʢʘ ʚ ʋʢʨʘʾʥʽ, ʥʘ ʇʨʠʜʥʽʧʨʦʚʩʴʢʽʡ ʥʠʟʦʚʠʥʽ, ʚ ʤʝʞʘʭ ɯʯʥʷʥʩʴʢʦʛʦ, ʇʨʠʣʫʮʴʢʦʛʦ, 
ʉʨʽʙʥʷʥʩʴʢʦʛʦ ʪʘ ɺʘʨʚʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʇʠʨʷʪʠʥʩʴʢʦʛʦ, ʏʦʨʥʫʭʠʥʩʴʢʦʛʦ ʽ 
ʃʫʙʝʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʘʚʘ ʧʨʠʪʦʢʘ ʉʫʣʠ (ʙʘʩʝʡʥ ɼʥʽʧʨʘ).  

ɼʦʚʞʠʥʘ ʨʽʯʢʠ 327 ʢʤ, ʧʣʦʱʘ ʙʘʩʝʡʥʫ 7030 ʢʤĮ. ɼʦʣʠʥʘ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʘ, ʪʝʨʘʩʦʚʘʥʘ, ʟʘʚʰʠʨʰʢʠ 
2,5-3 ʢʤ (ʜʦ 4-6 ʢʤ), ɿʘʧʣʘʚʘ ʜʚʦʙʽʯʥʘ, ʟʘʙʦʣʦʯʝʥʘ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʦʩʫʰʝʥʘ; ʧʝʨʝʚʘʞʥʘ ʰʠʨʠʥʘ 
0,4-0,5 ʢʤ.ʋʜʘʡ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʙʦʣʦʪʘ, ʱʦ ʥʘ ʩʭʽʜ ʚʽʜ ʩʝʣʘ ʈʦʞʥʽʚʢʠ. ʋ ʚʝʨʭʽʚ'ʾ ʪʝʯʝ ʥʘ ʟʘʭʽʜ, ʜʘʣʽ ʢʨʫʪʦ 
ʧʦʚʝʨʪʘʻ ʥʘ ʧʽʚʜʝʥʴ ʽ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. ʋ ʩʝʨʝʜʥʽʡ ʪʘ ʥʠʞʥʽʡ ʪʝʯʽʾ ʨʽʯʢʘ ʨʦʙʠʪʴ ʢʽʣʴʢʘ ʚʝʣʠʢʠʭ ʟʘʢʨʫʪʽʚ. 
ɺʧʘʜʘʻ ʜʦ ʉʫʣʠ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʩʝʣʘ ʃʫʢʠ ʫ ʩʝʣʽ ɹʝʨʝʟʦʪʦʯʘ, ʱʦ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʤʽʩʪʘ ʃʫʙʝʥ.ʅʘ 
ʋʜʘʾ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʩʪʘ ʇʨʠʣʫʢʠ ʽ ʇʠʨʷʪʠʥ, ʘ ʪʘʢʦʞ ʩʤʪ ɼʽʛʪʷʨʽ, ɺʘʨʚʘ ʽ ʃʘʜʘʥ, ʩʝʣʦ ʇʽʩʢʠ-ʋʜʘʡʩʴʢʽ. 
ʇʨʠʪʦʢʠ ʨʽʯʢʠ : ʃʽʚʽ: ɹʫʨʠʤʥʷ, ɯʯʝʥʴʢʘ, ʈʘʜʢʽʚʢʘ, ʉʤʦʞ, ʋʪʢʘ, ʃʠʩʦʛʽʨ, ɺʘʨʚʘ, ɾʫʨʘʚʢʘ, ʄʥʦʛʘ.ʇʨʘʚʽ: ɻʘʣʢʘ, 
ʖʱʝʥʢʦʚʘ, ʉʪʘʚʢʘ, ʇʝʨʝʚʽʜ, ɺʽʣʴʰʘʥʢʘ.  

 
 
ɺʟʜʦʚʞ ʨʽʯʢʠ ʋʜʘʡ ʨʦʟʤʽʱʝʥʽ ʪʘʢʽ ʝʢʦʣʦʛʦ-ʪʫʨʠʩʪʠʯʥʽ ʦʙôʻʢʪʠ ʇɿʌ ʋʢʨʘʾʥʠ:  
1.ɯʯʥʷʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ - ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʯʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʘʨʢ ʻ ʙʶʜʞʝʪʥʦʶ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ, ʨʝʢʨʝʘʮʽʡʥʦʶ, ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʶ, 
ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʫʩʪʘʥʦʚʦʶ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 
ʬʦʥʜʫ ʋʢʨʘʾʥʠ. https://eos.com/ru/eos-crop-monitoring/ 

2.ʆʩʪʨʽʚ ʄʘʩʘʣʴʩʴʢʦʛʦ - ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ; ʣʽʩʦʧʘʨʢ. 
ʈʦʟʪʘʰʦʚʘʥʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʠʨʷʪʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʙʽʣʷ ʩʭʽʜʥʦʾ ʦʢʦʣʠʮʽ ʤʽʩʪʘ 
ʇʠʨʷʪʠʥʘ. ɿ ʫʩʽʭ ʙʦʢʽʚ ʦʪʦʯʝʥʽʡ ʙʦʣʦʪʘʤʠ ʪʘ ʨʽʯʢʦʶ ʋʜʘʡ. ɽʢʦʣʦʛʽʯʥʘ ʩʪʝʞʢʘ çʆʩʪʨʽʚ ʄʘʩʘʣʴʩʴʢʠʡè ʷʚʣʷʻ 
ʩʦʙʦʶ ʢʽʣʴʮʝʚʫ ʜʦʨʽʞʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʪʝʨʠʪʦʨʽʻʶ ʦʩʪʨʦʚʘ. 

3. ʇʠʨʷʪʠʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ - ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ ʚ ʋʢʨʘʾʥʽ. 
ʈʦʟʪʘʰʦʚʘʥʽʡ ʫ ʤʝʞʘʭ ʇʠʨʷʪʠʥʩʴʢʠʡ ʨʘʡʦʥ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʜʦʣʠʥʽ ʨʽʯʢʠ ʋʜʘʶ, ʚ ʦʢʦʣʠʮʷʭ ʤ. 
ʇʠʨʷʪʠʥ. ʇʘʨʢ ʩʪʚʦʨʝʥʦ ʟ ʤʝʪʦʶ ʟʙʝʨʝʛʪʠ, ʚʽʜʪʚʦʨʠʪʠ ʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ 
ʪʘ ʦʙ'ʻʢʪʠ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, ʦʟʜʦʨʦʚʯʫ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʫ, ʥʘʫʢʦʚʫ, ʦʩʚʽʪʥʶ ʽ 
ʝʩʪʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʧʦʧʫʣʷʨʥʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʥʘʚʽʪʴ ʢʫʣʴʪʦʚʝ ʩʝʨʝʜ ʪʫʨʠʩʪʽʚ ʤʽʩʮʝ -ʚʦʜʦʥʘʧʽʨʥʘ ʚʝʞʘ ʚ 
ʇʠʨʷʪʠʥʽ. ɸʨʭʽʪʝʢʪʫʨʥʘ ʩʧʦʨʫʜʘ ʪʘ ʧʘʤ'ʷʪʢʘ ʽʩʪʦʨʽʾ, ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ. ʉʣʘʚʫ ʚʝʞʽ 
ʧʨʠʥʽʩ ʬʽʣʴʤ çʂʦʨʦʣʝʚʘ ʙʝʥʟʦʢʦʣʦʥʢʠè, ʛʦʣʦʚʥʠʤ ʤʽʩʮʝʤ ʧʦʜʽʡ ʥʘ ʟʡʦʤʢʘʭ ʷʢʦʛʦ ʡ ʩʪʘʣʘ ʧʘʤ'ʷʪʢʘ. ʇʽʩʣʷ 
ʪʦʛʦ, ʷʢ ɺʦʜʦʥʘʧʽʨʥʘ ʚʝʞʘ ʟôʷʚʣʷʣʘʩʷ ʚ ʢʘʜʨʽ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʛʦʣʦʚʥʘ ʛʝʨʦʾʥʷ ʢʽʥʦʩʪʨʽʯʢʠ, ʚʦʥʘ ʡ ʩʪʘʣʘ 
ʚʧʽʟʥʘʚʘʥʠʤ ʩʠʤʚʦʣʦʤ ʤʽʩʪʘ. ɹʫʜʽʚʥʠʮʪʚʦ ʙʘʰʪʠ ʨʦʟʧʦʯʘʣʦʩʷ ʱʝ 1950 ʨʦʢʫ. ɺʦʜʦʥʘʧʽʨʥʘ ʚʝʞʘ ï ʮʝʛʣʷʥʘ 
ʦʙʢʣʘʜʝʥʘ ʧʣʠʪʢʦʶ ʙʫʜʽʚʣʷ ʽʟ ʦʨʥʘʤʝʥʪʥʦʶ ʦʢʘʥʪʦʚʢʦʶ ʚʛʦʨʽ ʟʘʚʚʠʰʢʠ ʙʣʠʟʴʢʦ 30 ʤʝʪʨʽʚ. ʄʽʩʮʝʚʽ 
ʤʝʰʢʘʥʮʽ ʥʘʟʠʚʘʶʪʴ ʙʘʰʪʫ çʧʽʟʘʥʩʴʢʦʶè. 

https://ua.igotoworld.com/ua/poi_object/67743_vodonapornaya-bashnya-piryatin.htm 
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ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʇɸʃʔʏɸʊʆʂʆʈɯʅʅʀʂ ʄ`ʗʉʆ-ʏɽʈɺʆʅʀʁ (DACTYLORHIZA INCARNATA (L.) ï ʈɯɼʂɯʉʅɸ ʈʆʉʃʀʅɸ 
ɺ ɸʅʊʈʆʇʆɻɽʅʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 

 
ɼʝʤʠʜʝʥʢʦ ʖ. ʄ, ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʊʨʫʙʢʽʥʘ ʂ. ɺ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɻ. ʆ. ʂʣʠʤʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʟʫʤʦʚʣʶʶʪʴʩʷ ʚʠʨʫʙʫʚʘʥʥʷʤ ʣʽʩʽʚ, ʨʦʟʦʨʶʚʘʥʥʷʤ, 

ʚʠʧʘʩʘʥʥʷʤ, ʤʝʣʽʦʨʘʮʽʻʶ ʟʝʤʝʣʴ, ʦʩʚʦʻʥʥʷʤ ʟʘʧʣʘʚ, ʟʘʨʝʛʫʣʴʦʚʫʚʘʥʥʷʤ ʨʽʯʦʢ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʧʨʷʤʽ ʘʙʦ 
ʧʦʙʽʯʥʽ ʚʧʣʠʚʠ ʣʶʜʠʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʽʥʠ ʪʘ ʟʥʠʢʥʝʥʥʶ ʨʦʩʣʠʥʥʦʩʪʽ. ɿʤʽʥʠ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʚʩʽʭ ʪʠʧʘʭ 
ʨʦʩʣʠʥʥʦʩʪʽ ï ʣʽʩʦʚʦʤʫ, ʣʫʯʥʦʤʫ, ʩʪʝʧʦʚʦʤʫ ʡ ʙʦʣʦʪʥʦʤʫ.  

ɾʠʚʽ ʦʨʛʘʥʽʟʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʝʘʛʫʶʪʴ ʥʘ ʥʠʭ 
ʟʜʝʙʽʣʴʰʦʛʦ ʩʢʦʨʦʯʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ, ʤʝʞ ʧʦʰʠʨʝʥʥʷ, ʟʤʽʥʦʶ ʧʦʚʝʜʽʥʢʠ, ʘ ʯʘʩʪʦ ʚʟʘʛʘʣʽ ʟʥʠʢʘʶʪʴ ʟ 
ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ ʦʩʝʣʠʱ. ʉʘʤʝ ʟ ʪʘʢʠʭ ʚʠʜʽʚ ʧʝʨʝʚʘʞʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʏʝʨʚʦʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ, ʷʢʘ ʻ 
ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʜʝʨʞʘʚʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ 
ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ, ʷʢ ʢʨʠʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʢʦʩʠʩʪʝʤ ʽ ʙʽʦʩʬʝʨʠ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʆʜʥʠʤ ʟ 
ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʚ ʧʨʠʨʦʜʥʦʤʫ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ 
ʤ`ʷʩʦ-ʯʝʨʚʦʥʠʡ (Dactylorhiza incarnata (L.) So·.). 

ʇʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʤ`ʷʩʦ-ʯʝʨʚʦʥʠʡ ï ʛʝʦʬʽʪ, ʙʘʛʘʪʦʨʽʯʥʘ, ʩʫʜʠʥʥʘ ʪʘ ʧʦʢʨʠʪʦʥʘʩʽʥʥʘ ʨʦʩʣʠʥʘ. 
ʅʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʦʨʭʽʜʥʠʭ (Orchidaceae). ʇʦʧʫʣʷʮʽʾ ʯʠʩʣʝʥʥʽ, ʚʽʜ ʢʽʣʴʢʦʭ ʜʦ ʪʠʩʷʯ ʦʩʦʙʠʥ, 
ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ, ʧʦʚʥʦ- ʽ ʥʝʧʦʚʥʦ-ʯʣʝʥʥʽ, ʟ ʧʨʘʚʦʩʪʦʨʦʥʥʽʤ ʚʽʢʦʚʠʤ ʩʧʝʢʪʨʦʤ. ʈʦʩʣʠʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ, 
20-60 ʩʤ ʟʘʚʚʠʰʢʠ. ɹʫʣʴʙʠ 2-4-ʨʦʟʜʽʣʴʥʽ. ʉʪʝʙʣʦ ʪʦʚʩʪʝ, ʫʣʠʩʥʝʥʝ ʜʦ ʩʫʮʚʽʪʪʷ. ʃʠʩʪʢʠ (4-6) ʣʘʥʮʝʪʥʽ, 15-
20 cʤ ʟʘʚʜʦʚʞʢʠ. ʉʫʮʚʽʪʪʷ ï ʛʫʩʪʠʡ ʢʦʣʦʩ. ʇʨʠʢʚʽʪʢʠ ʣʘʥʮʝʪʥʽ, ʧʫʨʧʫʨʦʚʽ. ʂʚʽʪʢʠ ʙʫʟʢʦʚʦ-ʨʦʞʝʚʽ ʘʙʦ ʤ'ʷʩʦ-
ʯʝʨʚʦʥʽ (ʨʽʜʰʝ ʤʘʡʞʝ ʙʽʣʽ), ʣʠʩʪʦʯʢʠ ʦʮʚʽʪʠʥʠ ʷʡʮʝʧʦʜʽʙʥʦ-ʜʦʚʛʘʩʪʽ, 5-8 ʤʤ ʟʘʚʜʦʚʞʢʠ; ʩʝʨʝʜʥʽʡ ʣʠʩʪʦʯʦʢ 
ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʣʘ ʟ ʙʘʰʣʠʯʢʦʧʦʜʽʙʥʦ ʟʘʛʥʫʪʦʶ ʚʝʨʭʽʚʢʦʶ. ɻʫʙʘ ʨʦʤʙʦʧʦʜʽʙʥʘ, ʥʝʚʠʨʘʟʥʦ ʪʨʠʣʦʧʘʪʝʚʘ, ʽʟ 
ʧʫʨʧʫʨʦʚʦ-ʬʽʦʣʝʪʦʚʠʤ ʨʠʩʫʥʢʦʤ, ʟ ʢʨʘʾʚ ʜʨʽʙʥʦʟʘʨʫʙʯʘʩʪʘ. ʎʚʽʪʝ ʫ ʪʨʘʚʥʽ-ʣʠʧʥʽ. ʇʣʦʜʦʥʦʩʠʪʴ ʫ ʩʝʨʧʥʽ-
ʞʦʚʪʥʽ. ʇʦʥʦʚʣʶʻʪʴʩʷ ʟ ʥʘʩʽʥʥʷ, ʘʙʦ ʨʠʟʦʨʝʩʪʠʪʫʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ. 

Dactylorhiza incarnata ï ʨʽʜʢʽʩʥʘ ʨʦʩʣʠʥʘ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʩʧʦʨʘʜʠʯʥʦ ʚ ʣʽʩʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ 
ʨʘʡʦʥʘʭ ʪʘ ʚ ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ ʥʘ ʤʦʭʦʚʠʭ ʙʦʣʦʪʘʭ, ʚʦʣʦʛʠʭ ʣʫʢʘʭ, ʣʽʩʦʚʠʭ ʛʘʣʷʚʠʥʘʭ.  

ɺ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʤ`ʷʩʦ-ʯʝʨʚʦʥʠʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ ʪʘ ʧʦʪʨʝʙʫʻ 
ʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʛʦʣʦʚʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʧʦʧʫʣʷʮʽʡ ʮʴʦʛʦ 
ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢʘ ʩʪʘʥʦʚʣʷʪʴ ʟʙʠʨʘʥʥʷ ʥʘ ʙʫʢʝʪʠ ʪʘ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʦʧʽʚ. ʊʘʢʦʞ ʚʠʜ ʤʦʞʝ ʟʥʠʢʘʪʠ 
ʚʥʘʩʣʽʜʦʢ ʨʘʥʥʴʦʛʦ ʚʠʢʦʰʫʚʘʥʥʷ ʣʫʢʽʚ, ʟʤʽʥʠ ʛʽʜʨʦʨʝʞʠʤʫ ʘʙʦ ʟʙʠʨʘʥʥʷ ʢʚʽʪʦʢ ʪʘ ʚʠʢʦʧʫʚʘʥʥʷ ʙʫʣʴʙ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʙʝʨʝʛʪʠ ʨʽʜʢʦʟʨʦʩʪʘʶʯʫ ʨʦʩʣʠʥʫ, ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ ʟʘʙʦʨʦʥʠʪʠ 
ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤʽʩʮʷʭ ʟʨʦʩʪʘʥʥʷ, ʘʣʝ ʧʨʦʚʦʜʠʪʠ ʧʝʨʽʦʜʠʯʥʝ ʚʠʢʦʰʫʚʘʥʥʷ ʪʨʘʚʦʩʪʦʶ (1 ʨʘʟ ʥʘ 
3 ʨʦʢʠ), ʘ ʪʘʢʦʞ ʧʝʨʽʦʜʠʯʥʝ ʚʠʨʫʙʫʚʘʥʥʷ ʯʘʛʘʨʥʠʢʽʚ. ʆʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʾ 
ʨʦʩʣʠʥʠ ʻ ʪʝ, ʱʦ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚʩʽʭ ʮʠʭ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʷʢ ʜʦ ʟʘʧʦʚʽʜʥʦʾ ʟʦʥʠ (ʟʘ ʫʤʦʚʠ 
ʟʜʽʡʩʥʝʥʥʷ ʨʝʛʫʣʷʮʽʡʥʠʭ ʟʘʭʦʜʽʚ), ʪʘʢ ʽ ʜʦ ʟʦʥʠ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ, ʜʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʝ 
ʚʠʢʦʰʫʚʘʥʥʷ ʪʨʘʚʦʩʪʦʶ, ʧʨʦʪʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʚʽʜʚʽʜʫʚʘʯʘʤʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʨʦʩʣʠʥʫ ʟʘʥʝʩʝʥʦ ʜʦ ɼʦʜʘʪʢʫ ɯɯ CITES. ʆʭʦʨʦʥʷʻʪʴʩʷ ʥʘ ʙʘʛʘʪʴʦʭ ʧʨʠʨʦʜʥʦ 
ïʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʧʘʨʢʫ çɼʝʩʥʷʥʩʴʢʦ-ʉʪʘʨʦʛʫʪʩʴʢʠʡè. 
ɺʠʜ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʘʥʪʨʦʧʦʛʝʥʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʤ. ʉʫʤʠ. 

ʇʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʚʠʨʦʱʫʶʪʴ ʷʢ ʚʠʩʦʢʦʜʝʢʦʨʘʪʠʚʥʫ ʨʦʩʣʠʥʫ ʚ ʢʽʤʥʘʪʽ ʘʙʦ ʚ ʩʘʜʫ. ʇʽʜʭʦʜʷʪʴ ʜʣʷ 
ʜʝʢʦʨʫʚʘʥʥʷ ʢʚʽʪʥʠʢʽʚ ʫ ʪʽʥʽ ʜʝʨʝʚ ʘʙʦ ʪʝʨʠʪʦʨʽʾ ʙʽʣʷ ʚʦʜʦʡʤ. ʈʦʩʪʫʪʴ ʧʦʙʣʠʟʫ ʙʦʣʽʪ, ʜʝ ʽʥʰʽ ʢʚʽʪʠ ʥʝ 
ʧʨʠʞʠʚʘʶʪʴʩʷ. ɼʦʙʨʝ ʚʠʛʣʷʜʘʻ ʚ ʛʨʫʧʦʚʠʭ ʧʦʩʘʜʢʘʭ ʟ ʽʥʰʠʤʠ ʥʝʚʠʩʦʢʠʤʠ ʷʩʢʨʘʚʦ-ʢʚʽʪʫʯʠʤʠ ʨʦʩʣʠʥʘʤʠ 
ʘʙʦ ʟ ʟʝʣʝʥʠʤʠ ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ.  

ʈʦʩʣʠʥʘ ʤʘʻ ʽ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʈʘʥʽʰʝ ʧʦʨʦʰʦʢ ʟ ʚʠʩʫʰʝʥʠʭ ʙʫʣʴʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 
ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʚʽʜʚʘʨʫ. ɿʘʩʽʙ ʤʘʻ ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʽ, ʩʪʠʤʫʣʶʶʯʽ ʡ ʦʙʚʦʣʽʢʫʶʯʽ 
ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʪʘʢʦʞ ʚʧʣʠʥʫʣʦ ʥʘ ʧʦʨʫʰʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʽ ʾʭ ʟʤʝʥʰʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʚʽʜʤʽʯʘʻʪʴʩʷ 
ʽʥʪʝʥʩʠʚʥʠʡ ʟʙʽʨ ʨʦʩʣʠʥ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʪʞʝ, ʧʦʧʫʣʷʮʽʾ ʚʠʜʫ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ, ʪʘʢ ʷʢ ʥʝ ʪʽʣʴʢʠ ʧʨʠʢʨʘʰʘʶʪʴ ʥʘʰʫ ʧʨʠʨʦʜʫ, ʘʣʝ 
ʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʠʪʠ ʝʢʦʣʦʛʽʶ ʚʠʜʫ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ 
ʚʽʜʩʦʪʢʘ ʨʽʣʣʽ ʚ ʋʢʨʘʾʥʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʪʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ, ʟʥʘʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ 
ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɭʜʠʥʠʤ ʰʣʷʭʦʤ ʟʙʝʨʝʞʝʥʥʷ ʚʠʜʽʚ, ʷʢʽ ʱʝ ʥʝ ʚʠʤʝʨʣʠ, ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʘʪʽʚ ʟ ʤʝʪʦʶ 
ʦʭʦʨʦʥʠ ʚʮʽʣʽʣʠʭ ʦʩʝʣʠʱ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʧʣʦʱʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʚ ʋʢʨʘʾʥʽ, ʥʘʷʚʥʘ 
ʤʝʨʝʞʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝ ʚ ʩʪʘʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʦʭʦʨʦʥʫ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ 
ʚʠʜʽʚ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɽʂʆʃʆɻʆ-ʊʋʈʀʉʊʀʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹɯʆʈɯɿʅʆʄɸʅɯʊʊʗ ɿɸʇʆɺɯɼʅʀʂɸ çʈʆɿʊʆʏʏʗè 
 
ʂʦʚʘʣʝʥʢʦ ʉ.ɯ., ʩʪʫʜ. 1ʤ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘʧʦʚʽʜʥʠʢ "ʈʦʟʪʦʯʯʷ" ʩʪʚʦʨʝʥʠʡ 5 ʞʦʚʪʥʷ 1984 ʨʦʮʽ. ɺʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʗʚʦʨʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʝʨʠʪʦʨʽʷ ʟʘʧʦʚʽʜʥʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʜʽʣʷʥʦʢ - ɺʝʨʝʱʠʮʴʢʦʛʦ ʽ ʉʪʘʚʯʘʥʩʴʢʦʛʦ 
ʣʽʩʥʠʮʪʚ. ʇʣʦʱʘ ʟʘʧʦʚʽʜʥʠʢʘ ð 2084,5 ʛʘ, ʡʦʛʦ ʧʨʦʪʷʞʥʽʩʪʴ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʩʪʘʥʦʚʠʪʴ 8 ʢʤ, ʽʟ ʟʘʭʦʜʫ 
ʥʘ ʩʭʽʜ ð 12 ʢʤ. ɿʘʧʦʚʽʜʥʠʢ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʟ ʫʩʽʤʘ 
ʧʨʠʨʦʜʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʾ ʣʽʩʦʩʪʝʧʦʚʦʾ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʦʚʽʥʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʾʭ ʥʘʫʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʉʫʯʘʩʥʠʡ ʨʝʣʴʻʬ "ʈʦʟʪʦʯʯʷ" ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʦʨʙʠʩʪʠʭ ʧʘʩʦʤ ʽ ʛʦʨʙʽʚ. ʉʝʨʝʜʥʽ ʚʠʩʦʪʠ ʢʦʣʠʚʘʶʪʴʩʷ 
ʫ ʤʝʞʘʭ 380-390 ʤ, ʥʘʡʙʽʣʴʰʘ - 395 ʤ (ɻʦʩʪʨʠʡ ɻʦʨʙ), ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ ʥʘʜ ʜʥʦʤ ʜʦʣʠʥʠ - 60 ʤ. ʆʙʨʠʩʠ 
ʧʘʩʦʤ ʽ ʛʦʨʙʽʚ ʟʘʦʢʨʫʛʣʝʥʽ. ʊʝʨʠʪʦʨʽʻʶ ʟʘʧʦʚʽʜʥʠʢʘ ʧʨʦʪʽʢʘʶʪʴ ʨʽʯʢʠ ɺʝʨʝʱʠʮʷ, ʟʘʚʜʦʚʞʢʠ 3,4 ʢʤ ʪʘ ʾʾ 
ʧʨʠʪʦʢʘ ʉʪʘʚʯʘʥʢʘ, ʜʦʚʞʠʥʦʶ 650-700 ʤ. ʊʘʢʦʞ ʻ ʩʪʘʚʠ, ʥʘʡʙʽʣʴʰʠʡ ʟ ʷʢʠʭ ð ʗʥʽʚʩʴʢʠʡ (ʧʣʦʱʘ ð 
207 ʛʘ). 

ʂʣʽʤʘʪ ʪʝʨʠʪʦʨʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ ʪʘ ʥʝʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʨʽʯʥʠʭ ʦʧʘʜʽʚ 
(673 ʤʤ). ʎʝ ʩʧʨʠʯʠʥʝʥʦ ʧʦʪʦʢʘʤʠ ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʡ ʚʽʪʨʽʚ ʟ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ. 
ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ +7,6Áʉ, ʩʽʯʥʷ - -3Áʉ ʽ ʣʠʧʥʷ - +17,5Áʉ. ʊʨʠʚʘʣʽʩʪʴ 
ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʨʘʡʦʥʽ ʟʘʧʦʚʽʜʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 212 ʜʥʽʚ, ʟʠʤʘ - ʤ'ʷʢʘ, ʟ ʯʘʩʪʠʤʠ ʚʽʜʣʠʛʘʤʠ. 

ʈʦʩʣʠʥʥʠʡ ʩʚʽʪ ʟʘʧʦʚʽʜʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʥʽʢʘʣʴʥʠʤ ʧʨʠʨʦʜʥʠʤ ʣʽʩʦʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʨʝʚ 
ʩʦʩʥʠ (Pinus), ʜʫʙʘ (Quercus), ʙʫʢʘ (Fagus), ʷʣʠʮʽ (Abies), ʩʤʝʨʝʢʠ (Picea), ʛʨʘʙʘ (Carpinus), ʷʩʝʥʘ 
(Fraxinus), ʢʣʝʥʘ (Acer), ʚ'ʷʟʘ (Ulmus) ʪʘ ʣʠʧʠ (Tilia), ʱʦ ʨʦʩʪʫʪʴ ʨʘʟʦʤ, ʥʘ "ʈʦʟʪʦʯʯʽ" ʪʘʢʽ ʣʽʩʠ ʱʝ 
ʟʙʝʨʝʛʣʠʩʷ, ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ. ɿʘʛʘʣʦʤ 92% ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʦ ʣʽʩʘʤʠ, ʽʥʰʽ 8% ð ʣʫʯʥʦʶ, 
ʙʦʣʦʪʥʦʶ ʪʘ ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʎʽʢʘʚʠʤʠ ʻ ʱʫʯʥʠʢʦʚʽ (Deschampsia) ʪʘ ʯʝʨʚʦʥʦ 
ʢʦʩʪʨʠʮʝʚʽ (Festuca rubra L.) ʣʫʢʠ ʚ ʫʨʦʯʠʱʽ ɿʘʣʠʚʢʠ. ʊʫʪ ʟʨʦʩʪʘʶʪʴ ʙʝʨʝʟʘ ʥʠʟʴʢʘ (Betula humilis 
Schrank), ʚʝʨʙʘ ʯʦʨʥʠʯʥʘ (Salix myrtilloides L.), ʞʫʨʘʚʣʠʥʘ ʙʦʣʦʪʥʘ (Vaccinium oxycoccos L.), ʩʠʥʶʭʘ 
ʛʦʣʫʙʘ (Polemonium caeruleum L.), ʙʽʣʦʟʽʨ ʙʦʣʦʪʥʠʡ (Parnassia palustris L.), ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ 
(Dactylorhiza). ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʚʽʜʤʽʯʝʥʦ ʟʨʦʩʪʘʥʥʷ 9 ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʟʘʥʝʩʝʥʠʭ ʜʦ 
ɿʝʣʝʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. 

ʌʣʦʨʘ "ʈʦʟʪʦʯʯʷ" ʥʘʣʽʯʫʻ 1097 ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, 212 ï ʤʦʭʦʧʦʜʽʙʥʠʭ, 65 ï ʣʠʰʘʡʥʠʢʽʚ, 20 ï 
ʩʠʥʴʦ-ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, 423 ʚʠʜʽʚ ʛʨʠʙʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʟʨʦʩʪʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʽʩʥʠʭ, 
ʟʥʠʢʘʶʯʠʭ, ʨʝʣʽʢʪʦʚʠʭ, ʝʥʜʝʤʽʯʥʠʭ, ʧʦʛʨʘʥʠʯʥʦ- ʪʘ ʜʠʟ'ʶʥʢʪʠʚʥʦ-ʘʨʝʘʣʴʥʠʭ ʚʠʜʽʚ. ɼʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 
ʋʢʨʘʾʥʠ ʟʘʥʝʩʝʥʦ 28 ʚʠʜʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ, ʧʦʣʦʚʠʥʘ ʟ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʦʨʭʽʜʥʠʭ. ʉʝʨʝʜ ʥʠʭ - 
ʙʘʨʘʥʝʮʴ ʟʚʠʯʘʡʥʠʡ (Lycopodium selago L.), ʩʘʣʴʚʽʥʽʷ ʧʣʘʚʘʶʯʘ (Salvinia natans (L.) All.), ʙʝʨʝʟʘ ʥʠʟʴʢʘ 
(Betula humilis Schrank), ʬʽʘʣʢʘ ʙʽʣʘ (Viola alba Besser), ʚʝʨʙʘ ʯʦʨʥʠʯʥʘ (Salix myrtilloides L.), ʰʦʣʫʜʠʚʥʠʢ 
ʢʦʨʦʣʽʚʩʴʢʠʡ (Pedicularis sceptrum-carolinum L.), ʣʽʣʽʷ ʣʽʩʦʚʘ (Lilium Martagon L.), ʧʽʜʩʥʽʞʥʠʢ ʙʽʣʦʩʥʽʞʥʠʡ 
(Galanthus nivalis L.), ʢʦʩʘʨʠʢʠ ʯʝʨʝʧʠʪʯʘʩʪʽ (Gladiolus imbricatus L.), ʛʥʽʟʜʽʚʢʠ ʟʚʠʯʘʡʥʘ (Neottia nidus-avis 
(L.) Rich.), ʢʦʨʫʯʢʠ ʙʦʣʦʪʥʘ (Epipactis palustris (L.) Crantz) ʪʘ ʤʦʨʦʟʥʠʢʦʚʠʜʥʘ (Epipactis helleborine (L.) 
Crantz), ʣʶʙʢʠ ʜʚʦʣʠʩʪʘ (Platanthera bifolia (L.) Rich.) ʪʘ ʟʝʣʝʥʦ ʢʚʽʪʢʦʚʘ (Platanthera chlorantha 
(Cust.) Rchb.), ʢʦʨʘʣʴʢʦʚʝʮʴ ʪʨʠʯʽʥʘʜʨʽʟʘʥʠʡ (Corallorhiza trifida Ch©tel.), ʟʦʟʫʣʠʥʽ ʩʣʴʦʟʠ ʷʡʮʝʧʦʜʽʙʥʽ 
(Listera ovata (L.)), ʙʫʣʘʪʢʠ ʯʝʨʚʦʥʘ (Cephalanthera rubra (L.)) ʪʘ ʚʝʣʠʢʦʢʚʽʪʢʦʚʘ (Cephalanthera 
damasonium (Mill.) Druce.), ʚʝʥʝʨʠʥ ʯʝʨʝʚʠʯʦʢ (Cypripedium calceolus L.), ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢʠ ʪʨʘʚʥʝʚʠʡ 
(Dactylorhiza majalis (Rchb.) P.F.Hunt et Summerhayes s.l.), ʧʣʷʤʠʩʪʠʡ (Dactylorhiza maculata (L.) Soʦ), 
ʌʫʢʩʘ (Dactylorhiza fuchsii (Druce) Soo), ʤ'ʷʩʦ-ʯʝʨʚʦʥʠʡ (Dactylorhiza incarnata (L.) Soʦ.), ʊʨʘʫʥʰʪʝʡʥʝʨʘ 
(Dactylorhiza traunsteineri (Saut. ex Rchb.) Soo.), ʦʩʦʢʘ ɼʘʚʝʣʣʘ (Carex davalliana Smith.). 

ʌʘʫʥʘ "ʈʦʟʪʦʯʯʷ" ʪʘʢʦʞ ʻ ʨʽʟʥʦʤʘʥʽʪʥʦʶ. ɯʭʪʽʦʬʘʫʥʘ ʥʘʣʽʯʫʻ 16 ʚʠʜʽʚ ʨʠʙ, ʬʘʫʥʘ ʟʝʤʥʦʚʦʜʥʠʭ - 11, 
ʧʣʘʟʫʥʽʚ - 6, ʧʪʘʭʽʚ - 169, ʩʩʘʚʮʽʚ - 43 ʚʠʜʠ. ʉʝʨʝʜ ʩʩʘʚʮʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʘʨʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (Capreolus 
capreolus (Linnaeus)), (Cervus), ʟʘʻʮʴ ʩʽʨʠʡ (Lepus europaeus Pallas.), ʢʘʙʘʥ ʜʠʢʠʡ (Sus scrofa (Linnaeus)). 
ɯʟ ʨʷʜʫ ʢʦʤʘʭʦʾʜʥʠʭ ð ʙʫʨʦʟʫʙʢʠ ʟʚʠʯʘʡʥʘ (Sorex araneus (Linnaeus)), ʤʘʣʘ (Sorex minutus (Linnaeus)), ʽ 
ʙʽʣʦʯʝʨʝʚʘ (Crocidura leucodon (Hermann)), ʢʫʪʦʨʠ ʟʚʠʯʘʡʥʘ (Neomys fodiens (Pennant)) ʽ ʤʘʣʘ (Neomys 
anomalus (Cabrera).  

ɼʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʟʘʥʝʩʝʥʦ 18 ʚʠʜʽʚ ʪʚʘʨʠʥ: ʚʠʜʨʘ ʨʽʯʢʦʚʘ (Lutra lutra (Linnaeus)), 
ʻʚʨʦʧʝʡʩʴʢʠʡ ʰʠʨʦʢʦʚʫʭ (Barbastella barbastellus (Schreber)), ʣʝʣʝʢʘ ʯʦʨʥʠʡ (Ciconia nigra (Linnaeus)). 

ʂʨʽʤ ʥʝʧʦʚʪʦʨʥʠʭ ʟʘ ʩʚʦʾʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷʤ ʪʘ ʝʩʪʝʪʠʯʥʦʶ ʢʨʘʩʦʶ ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʦʙ'ʻʜʥʫʶʪʴ 
ʣʽʩʦʚʽ, ʚʦʜʥʽ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʻ ʨʷʜ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʦʙ'ʻʢʪʽʚ, ʜʝ 
ʥʘʫʢʦʚʮʽ ʟʘʧʦʚʽʜʥʠʢʘ ʪʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʠʚʯʘʶʪʴ ʩʪʘʥ ʪʘ ʟʤʽʥʠ 
ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ çɻɽʊʔʄɸʅʉʔʂʀʁè 
 

ʂʦʨʘʙʝʣʴʩʴʢʘ ʇ. ʆ., ʩʪʫʜ. 1ʤ ʌɸʪʇ, ʩʧʝʮ.çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ ʩʪʚʦʨʝʥʠʡ 27 ʢʚʽʪʥʷ 2009 ʨʦʢʫ, ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʪʘ ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ, ʱʦ 
ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ, ʥʘʫʢʦʚʝ, ʝʩʪʝʪʠʯʥʝ, ʨʝʢʨʝʘʮʽʡʥʝ ʪʘ ʦʟʜʦʨʦʚʯʝ ʟʥʘʯʝʥʥʷ. ʈʦʙʦʪʘ ʥʘʜ 
ʩʪʚʦʨʝʥʥʷʤ ʧʘʨʢʫ ʪʨʠʚʘʣʘ ʙʣʠʟʴʢʦ 10 ʨʦʢʽʚ. 

ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʨʴʦʭ 
ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ: ɺʝʣʠʢʦʧʠʩʘʨʽʚʩʴʢʦʛʦ, ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʪʘ ʆʭʪʠʨʩʴʢʦʛʦ. ʇʘʨʢ ʩʪʚʦʨʝʥʠʡ ʚ 
ʜʦʣʠʥʽ ʨʽʯʢʠ ɺʦʨʩʢʣʘ. ʇʦʯʠʥʘʻʪʴʩʷ ʚʽʥ ʥʘ ʢʦʨʜʦʥʽ ʟ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʽ ʟʘ ʪʝʯʽʻʶ ɺʦʨʩʢʣʠ 
ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ ʤʝʞʽ ʟ ʇʦʣʪʘʚʩʴʢʦʶ ʦʙʣʘʩʪʶ, ʟʘʢʽʥʯʫʻʪʴʩʷ ʥʠʞʯʝ ʩʝʣʘ ʂʫʟʝʤʠʥ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ. 
ɼʦ ʧʘʨʢʫ ʚʽʜʥʝʩʝʥʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ, ʩʘʤʘ ʨʽʯʢʘ, ʤʽʩʮʷʤʠ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʪʘ ʧʨʘʚʠʡ ʢʦʨʽʥʥʠʡ ʙʝʨʝʛ 
ʨʽʢʠ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ɺʦʨʩʢʣʠ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 122 ʢʤ, ʚʽʜʧʦʚʽʜʥʦ, ʪʘʢʦʶ ʻ ʡ ʧʨʦʪʷʞʥʽʩʪʴ 
ʇʘʨʢʫ. ɻʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʦʾʜʫ ˉ 1 ʩʝʣʦ ʂʣʠʤʝʥʪʦʚʝ, ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ: ɺ (ʧʽʚʥʽʯʥʘ ʰʠʨʦʪʘ) 
50Á23'10''; L (ʩʭʽʜʥʘ ʜʦʚʛʦʪʘ) 34Á55'34''.  ʋʥʽʢʘʣʴʥʽʩʪʴ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇʇ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʪʫʪ 
ʟʙʝʨʝʞʝʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʦʚʽ ʣʘʥʜʰʘʬʪʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ - ʚʽʜ ʥʠʟʠʥʥʠʭ ʟʘʧʣʘʚ, ʩʬʘʥʛʦʚʠʭ 
ʙʦʣʽʪ ʜʦ ʨʝʣʽʢʪʦʚʠʭ ʢʦʨʽʥʥʠʭ ʣʽʩʽʚ. ɼʦ ʩʢʣʘʜʫ ʇʘʨʢʫ ʫʚʽʡʰʣʠ 6 ʟʘʧʦʚʽʜʥʠʭ ʫʨʦʯʠʱ (ʥʘʡʙʽʣʴʰʝ - 
çʃʠʪʦʚʩʴʢʠʡ ʙʽʨè, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ʨʫʩʣʘ ʨʽʯʢʠ ɺʦʨʩʢʣʘ. ʎʝ ʫʥʽʢʘʣʴʥʠʡ ʨʝʣʽʢʪʦʚʠʡ ʩʦʩʥʦʚʠʡ 
ʙʽʨ, ʪʫʪ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʝʨʝʚʘ, ʚʽʢ ʷʢʠʭ ʥʘʨʘʭʦʚʫʻ ʧʦʥʘʜ 200 ʨʦʢʽʚ.) ʪʘ 2 ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ 
ʟʥʘʯʝʥʥʷ.    

ʈʦʩʣʠʥʥʠʡ  ̔ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ ʻ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʽ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 1013 ʚʠʜʽʚ 
ʨʦʩʣʠʥ ʪʘ 2580 ʚʠʜʽʚ ʪʚʘʨʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʙʘʛʘʪʦ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ (ʻ 
ʩʠʤʚʦʣʦʤ ʇʘʨʢʫ) (Grus grus), ʚʠʜʨʘ ʨʽʯʢʦʚʘ (Lutra lutra), ʛʦʨʥʦʩʪʘʡ (ʄustela erminea), ʤʽʥʦʛʘ ʫʢʨʘʾʥʩʴʢʘ 
(Eudontomyzon mariae), ʜʞʤʽʣʴ ʤʦʭʦʚʠʡ (Bombus muscorum), ʞʫʢ-ʦʣʝʥʴ (Lucanus cervus cervus), ʤʘʭʘʦʥ 
(Papilio machaon), ʢʦʩʘʨʠʢʠ ʪʦʥʢʽ (Gladiolus tenuis), ʣʶʙʢʘ ʜʚʦʣʠʩʪʘ (Platanthera/Orchis bifolia), 
ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʪʨʘʚʥʝʚʠʡ (Dactylorhiza majalis) ʪʘ ʽʥʰʽ). ʇʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ 
ʧʨʝʜʩʪʘʚʣʝʥʘ 5 ʪʠʧʘʤʠ: ʣʽʩʦʚʘ, ʯʘʛʘʨʥʠʢʦʚʘ, ʣʫʯʥʘ, ʙʦʣʦʪʥʘ ʪʘ ʚʦʜʥʘ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 
ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʙʘʛʘʪʩʪʚʘ ʻ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʇʘʨʢʫ, ʡʦʛʦ ʚʝʣʠʢʘ ʧʣʦʱʘ ʪʘ 
ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʙʽʦʪʦʧʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʣʫʯʥʠʭ, ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʽ ʣʽʩʦʚʠʭ.  

 

 
ʈʠʩ. 1. ʌʽʪʦʮʝʥʦʟʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʂʣʠʤʝʥʪʽʚʩʴʢʠʡè (ʬʦʪʦ ʘʚʪʦʨʘ) 

 
ɿʘʛʘʣʦʤ ʜʣʷ ʬʘʫʥʠ ʭʘʨʘʢʪʝʨʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʣʽʩʦʩʪʝʧʦʚʠʭ ʚʠʜʽʚ. ʆʢʨʽʤ ʥʠʭ ʪʫʪ ʤʝʰʢʘʶʪʴ ʦʢʨʝʤʽ 

ʪʘʡʛʦʚʽ ʚʠʜʠ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʬʦʨʤʠ ʧʽʚʜʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʜʽʚ. ʊʚʘʨʠʥʥʠʡ ʩʚʽʪ 
ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʠʤʠ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ 
ʢʦʤʧʣʝʢʩʘʤʠ. ɸʥʘʣʽʟ ʡʦʛʦ ʬʘʫʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʠʜʦʚʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ, 
ʥʘʷʚʥʽʩʪʶ ʨʝʣʽʢʪʦʚʠʭ, ʨʽʜʢʽʩʥʠʭ ʪʘ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ. ɺ ʣʽʩʘʭ ʚʦʜʷʪʴʩʷ ʣʦʩʴ (Alces alces), ʢʘʙʘʥ (Sus), 
ʢʦʟʫʣʷ, ʙʦʨʩʫʢ, ʚʦʚʢ (Canis lupus L), ʣʠʩʠʮʷ (Vulpes), ʟʘʻʮʴ (Lepus), ʪʘ ʽʥʰʽ.  

ʇʪʘʭʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʷʢ ʩʦʣʦʚ'ʾ, ʟʦʨʷʥʢʠ, ʜʷʪʣʠ, ʟʦʟʫʣʽ, ʩʦʚʠ, ʽʚʦʣʛʠ, ʷʩʪʨʫʙʠ ʪʘ 
ʽʥʰʽ.      

ʈʦʙʦʪʘ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʦ ʪʨʴʦʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 
ʚʽʜʜʽʣʝʥʥʷʭ - ɺʝʣʠʢʦʧʠʩʘʨʽʚʩʴʢʦʤʫ, ʊʨʦʩʪʷʥʝʮʴʢʦʤʫ ʪʘ ʆʭʪʠʨʩʴʢʦʤʫ.  

1. ʆʭʦʨʦʥʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 
2. ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ. 
3. ɽʢʦʣʦʛʦ-ʦʩʚʽʪʥʷ ʪʘ ʨʝʢʨʝʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ. 
ɺʚʘʞʘʶ, ʱʦ ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ ʻ ʝʬʝʢʪʠʚʥʠʤ ʮʝʥʪʨʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʚʠʭʦʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʪʫʨʠʟʤʫ, ʚʽʜʧʦʯʠʥʢʫ, 
ʦʟʜʦʨʦʚʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɼʆʉʃɯɼɾɽʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ "ɻɽʊʔʄɸʅʉʔʂʀʁ" 
 

ʂʦʨʦʪʠʯ ʈ. ɺ., ʩʪʫʜ. 1ʤ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ ʻ ʜʝʨʞʘʚʥʠʤ ʦʙ'ʻʢʪʦʤ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ, ʨʝʢʨʝʘʮʽʡʥʦʶ, ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʶ, ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʦʶ ʫʩʪʘʥʦʚʦʶ, ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʄʽʥʽʩʪʝʨʩʪʚʫ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ 
ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʫʪʚʦʨʝʥʦ 27 ʪʨʘʚʥʷ 2020 ʨʦʢʫ https://cutt.ly/kuS50J0 

ʊʝʨʠʪʦʨʽʷ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ - ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʯʘʨʽʚʥʘ ʽ ʪʠʭʦʧʣʠʥʥʘ ʨʽʯʢʘ ɺʦʨʩʢʣʘ ʪʘ ʾʾ ʟʘʧʣʘʚʘ, 
ʥʝʟʘʡʤʘʥʽ ʙʦʣʦʪʘ ʪʘ ʣʫʢʠ, ʩʦʩʥʦʚʽ ʪʘ ʜʫʙʦʚʽ ʣʽʩʠ. ɺʦʨʩʢʣʘ - ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ɼʥʽʧʨʘ (ʪʝʧʝʨ 
ʚʧʘʜʘʻ ʚ ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ) - ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʧʦʙʣʠʟʫ ʩ. ʇʦʢʨʦʚʢʘ, ɯʚʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 
ɹʻʣʛʦʨʦʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʽʯʢʠ 464 ʢʤ. 

ɻʝʪɹʤʘӢʥʩɹʢʠʡ ʥʘʮ̔ʦʥʘӢʣɹʥʠʡ ʧʨʠʨʦӢʜʥʠʡ ʧʘʨʢ - ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ ʚ ʋʢʨʘʾʥʽ, ʩʪʚʦʨʝʥʦ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ɺʝʣʠʢʦʧʠʩʘʨʽʚʩʴʢʦʛʦ, ʆʭʪʠʨʩʴʢʦʛʦ ʪʘ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ 
ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʪʘ ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ, ʟʦʢʨʝʤʘ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ɺʦʨʩʢʣʠ, ʱʦ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ, ʥʘʫʢʦʚʝ, 
ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʝ, ʝʩʪʝʪʠʯʥʝ, ʨʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʝ ʪʘ ʦʟʜʦʨʦʚʯʝ ʟʥʘʯʝʥʥʷ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʘʨʢʫ - ʮʝ ʟʙʝʨʝʞʝʥʥʷ ʮʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ, ʣʘʥʜʰʘʬʪʥʠʭ ʪʘ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ 
ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʙ'ʻʢʪʽʚ; ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʦʟʜʦʨʦʚʯʠʭ ʽ ʪʫʨʠʩʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʩʪʚʦʨʝʥʥʷ 
ʫʤʦʚ ʜʣʷ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʪʫʨʠʟʤʫ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 
ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ ʟʘʧʦʚʽʜʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʾʭʥʽʭ ʟʤʽʥ ʚ ʫʤʦʚʘʭ ʨʝʢʨʝʘʮʽʡʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʥʴʦ-
ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʪʦʱʦ; ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʽʩʥʫʶʯʦʾ ʤʝʨʝʞʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʢʣʘʜʽʚ. 

 

ʈʠʩ. 1. ʈʝʢʨʝʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ: ʛʨʦʪ ʅʽʤʬ ʪʘ 500-ʨʽʯʥʠʡ Quercus robur ʧʨʦʬʝʩʦʨʘ 
ɺʠʩʦʮʴʢʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɻʝʪʴʤʘʥʩʴʢʠʡè 

 
ʋʨʦʯʠʱʝ ʅʝʩʢʫʯʥʝ, ʫ ʛʣʠʙʠʥʽ ʷʢʦʛʦ ʭʦʚʘʻʪʴʩʷ ʛʨʦʪ, ʻ ʧʘʨʢʦʤ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ 

ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ), ʷʢʠʡ ʚʠʩʘʜʠʚ ʪʦʛʦʯʘʩʥʠʡ ʚʣʘʩʥʠʢ ʪʨʦʩʪʷʥʝʮʴʢʠʭ ʟʝʤʝʣʴ ʃʝʦʧʦʣʴʜ ʂʝʥʽʛ. ɯ 
ʷʢʠʡ ʟʘʩʥʫʚʘʚ ʪʫʪ ʥʘ ʧʦʯʘʪʢʫ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʮʽʣʫ ʣʽʩʦ-ʜʦʩʣʽʜʥʫ ʩʪʘʥʮʽʶ. Cʘʤ ʛʨʦʪ ʻ ʟʥʘʯʥʦ ʩʪʘʨʰʠʤ 
ʟʘ ʥʝʩʢʫʯʘʥʩʴʢʠʡ ʣʽʩ - ʫ ʡʦʛʦ ʧʽʜʥʽʞʞʷ ʣʝʞʠʪʴ ʢʘʤʽʥʴ ʟ ʚʠʙʠʪʠʤʠ ʥʘ ʥʴʦʤʫ ʮʠʬʨʘʤʠ "1809". ʎʝ ʽ ʻ ʡʤʦʚʽʨʥʘ 
ʜʘʪʘ ʡʦʛʦ ʟʚʝʜʝʥʥʷ - ʜʦ ʩʪʦʨʽʯʯʷ ʇʦʣʪʘʚʩʴʢʦʾ ʙʠʪʚʠ. ʂʨʽʤ ʪʦʛʦ ʧʦʨʷʜ ʧʨʠʢʨʘʰʘʻ ʧʨʠʨʦʜʥʠʡ ʣʽʩʦʚʠʡ ʤʘʩʠʚ 
ʪʘ ʽʩʪʦʨʠʯʥʽ ʤʽʩʮʷ - ʙʦʪʘʥʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ çɼʫʙ ʧʨʦʬʝʩʦʨʘ ɺʠʩʦʮʴʢʦʛʦè ʚʠʩʦʪʦʶ ʙʽʣʷ 40 ʤʝʪʨʽʚ ʪʘ 
ʚʽʢʦʤ ʙʽʣʴʰʝ 500 ʨʦʢʽʚ. 

ʊʝʨʠʪʦʨʽʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ 
ʟʘʥʷʪʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʦʛʣʷʜ ʦʩʦʙʣʠʚʦ 
ʤʘʣʴʦʚʥʠʯʠʭ ʪʘ ʧʘʤôʷʪʥʠʭ ʤʽʩʮʴ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʝʨʠʪʦʨʽʷ ʧʘʨʢʫ ʤʘʻ ʟʥʘʯʥʽ 
ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʥʷʪʴ. ʉʫʪʪʻʚʝ 
ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʚʽʜʧʦʯʠʥʦʢ: ʝʢʩʢʫʨʩʽʾ ʧʦ ʚʦʜʥʠʭ ʤʘʨʰʨʫʪʘʭ ʽ ʧʦ ʩʫʰʽ, ʢʘʪʘʥʥʷ ʥʘ ʯʦʚʥʘʭ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʩʪʘʮʽʦʥʘʨʥʦʾ ʨʝʢʨʝʘʮʽʾ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʦʥʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ, 
ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʘʙʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 
ʟʥʠʞʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʅʇʇ çɻʝʪʴʤʘʥʩʴʢʠʡè. 

https://cutt.ly/kuS50J0


ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʍʆʈʆʅɸ ɹɯʆʈɯɿʅʆʄɸʅɯʊʊʗ ʊɸ ɿɹɽʈɽɾɽʅʅʗ ʆɿɽʈɸ ʏɽʍɸ  
ʗʂ ʈɽʂʈɽɸʎɯʁʅʆɻʆ ʈɽʉʋʈʉʋ ʄɯʉʊɸ ʉʋʄʀ 

 
ʂʫʣʴʙʘʯʥʘ ɯ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʆʜʥʠʤ ʽʟ ʤʘʣʴʦʚʥʠʯʠʭ ʤʽʩʮʴ ʧʨʠʨʦʜʥʦʾ ʙʘʟʠ ʧʦʩʝʨʝʜ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ , ʱʦ ʧʨʠʚʘʙʣʶʻ ʤʝʰʢʘʥʮʽʚ 

ʪʘ ʛʦʩʪʝʡ ʤʽʩʪʘ ʉʫʤʠ, ʻ ʦʟʝʨʦ ʏʝʭʘ ʆʟʝʨʦ ʏʝʭʘ - ʩʪʘʨʠʮʷ, ʘʙʦ ʩʪʘʨʝ ʨʫʩʣʦ ʨʽʯʢʠ ɹʠʩʪʨʘ, ʧʨʠʪʦʢʠ ʨʽʯʢʠ 
ʇʩʝʣ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʽʯʢʘ ʟʥʠʢʣʘ ʫ ʟʚôʷʟʢʫ ʟ ʘʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ ʨʽʯʢʠ ʇʩʝʣ ,  ʟʘʙʫʜʦʚʦʶ ʪʝʨʠʪʦʨʽʾ 
ʪʘ ʚʠʨʫʙʢʦʶ ʜʝʨʝʚ. ʇʦʚʝʥʽ ʨʽʯʢʠ ʇʩʝʣ ʨʦʟʣʠʚʘʣʠʩʷ, ʧʽʜʞʠʚʣʶʶʯʠ ʦʟʝʨʦ ʏʝʭʘ ʽ ʣʘʥʮʶʞʦʢ ʜʨʽʙʥʠʭ 
ʩʪʘʨʠʮʴ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʚʽʜ ʨʽʯʢʠ ɹʠʩʪʨʦʾ. ʆʟʝʨʦ ʏʝʭʘ - ʧʝʨʣʠʥʘ ʥʘʰʦʛʦ ʤʽʩʪʘ ʩʪʚʦʨʝʥʘ ʧʨʠʙʣʠʟʥʦ ʽʟ 
ʟʘʩʥʫʚʘʥʥʷ ʉʫʤ ʚ XVII ʩʪʦʣʽʪʪʽ . ʂʘʞʫʪʴ, ʱʦ ʪʘʢ ʚʦʜʦʡʤʫ ʥʘʟʚʘʣʠ ʪʦʤʫ , ʱʦ ʚʦʥʘ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʟʝʤʣʷʭ 
ʧʦʤʽʱʠʢʘ ɺʘʩʠʣʷ ʏʝʭʘ. ʆʜʥʘʢ ʽʩʪʦʨʽʷ ʧʨʦ ʮʝ ʟʘʤʦʚʯʫʻ ʯʠ ʮʝ ʙʫʚ ʛʽʩʪʴ ʟ ʥʘʰʦʾ ʢʨʘʾʥʠ ʯʠ ʮʝ ʙʫʣʦ ʢʦʟʘʮʴʢʝ 
ʧʨʽʟʚʠʱʝ (ʱʦ ʚ ʧʝʨʝʢʣʘʜʽ ʥʘ ʩʫʯʘʩʥʠʡ ʣʘʜ ʟʥʘʯʠʪʴ çʯʫʙè ). 

  
 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʟʝʨʦ ʏʝʭʘ ʻ ʫʥʽʢʘʣʴʥʠʤ ʚʦʜʥʠʤ ʦʙôʻʢʪʦʤ, ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ 

ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʞʠʪʝʣʽʚ ʤʽʩʪʘ. ʆʟʝʨʦ, ʜʣʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʯʠʩʪʦʶ ʚʦʜʦʶ ʽ 
ʣʝʛʢʦʶ ʜʦʩʪʫʧʥʽʩʪʶ. ʆʟʝʨʦ ʪʘ ʡʦʛʦ ʦʢʦʣʠʮʽ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʙʝʨʝʞʝʥʥʶ 
ʽ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚóʷ ʛʨʦʤʘʜʷʥ, ʤʘʻ ʝʩʪʝʪʠʯʥʝ ʪʘ ʨʝʢʨʝʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ, ʻ 
ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʰʢʦʣʷʨʽʚ. 

ʎʷ ʪʝʨʠʪʦʨʽʷ ʻ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʜʝʩʷʪʢʽʚ ʚʠʜʽʚ ʨʠʙ, ʟʝʤʥʦʚʦʜʥʠʭ, ʧʣʘʟʫʥʽʚ, ʧʪʘʭʽʚ ʪʘ 
ʩʩʘʚʮʽʚ, 24 ʚʠʜʠ ʚ ʮʴʦʤʫ ʧʝʨʝʣʽʢʫ - ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʽ ʚʠʜʠ ʨʽʜʢʽʩʥʠʭ (ʙʘʙʢʘ ʢʦʨʦʤʠʩʣʦ ʩʠʥʻ- Aeshna 
cyanea ʪʘ ʨʘʥʘʪʨʘ - Ranatra), 5-ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʧôʷʚʢʘ ʤʝʜʠʮʠʥʩʴʢʘ- Hirudo 
medicinalis , ʧʦʣʽʢʩʝʥʘ - Zerynthia polyxena , ʤʘʭʘʦʥ ï Papilio machaon, ʞʫʢ-ʦʣʝʥʴ ï Lucanus cervus), 3-ʜʦ 
ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ (ʧʦʣʽʢʩʝʥʘ - Zerynthia polyxena, ʧʣʘʚʫʥʝʮʴ ʰʠʨʦʢʠʡ ï Dytiscus 
latissimus), 81 ʚʠʜ  ʦʭʦʨʦʥʷʻʪʴʩʷ ɹʝʨʥʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ (ʧʦʣʽʢʩʝʥʘ - Zerynthia polyxena) ʟ ʦʭʦʨʦʥʠ 
ʻʚʨʦʧʝʡʩʴʢʦʾ ʬʘʫʥʠ , ʬʣʦʨʠ  ʪʘ ʧʨʠʨʦʜʥʠʭ ʤʽʩʮʴ ʧʝʨʝʙʫʚʘʥʥʷ. 

ʇʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ, ʥʘʚʢʦʣʦ ʦʟʝʨʘ ʟʥʘʭʦʜʷʪʴʩʷ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ. 
ʊʫʪ ʚʠʷʚʣʝʥʦ ʽ ʧʦʧʫʣʷʮʽʾ ʨʽʜʢʽʩʥʠʭ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʩʧʨʘʚʞʥʽʭ ʦʨʭʽʜʝʡ ï 
Orchidaceae, ʢʦʨʫʯʢʠ ʤʦʨʦʟʥʠʢʦʚʠʜʥʦʾ - Epipactis helleborine, ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢʘ ʤóʷʩʦ ʯʝʨʚʦʥʦʛʦ - 
Dactylorhiza incarnata ʪʘ ʟʦʟʫʣʠʮʽ ʙʦʣʦʪʥʦʾ ï Orchis palustris). 

ʆʟʝʨʦ ʷʢ ʽ ʙʫʜʴ ʷʢʠʡ ʧʨʠʨʦʜʥʠʡ ʦʙóʻʢʪ ʫ ʤʝʞʘʭ ʤʽʩʪʘ, ʟʘʟʥʘʻ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʩʢʫ ʣʶʜʠʥʠ :ʧʦʨʫʯ ʟ 
ʦʟʝʨʦʤ ʟʙʫʜʫʚʘʣʠ ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʠ ʘʚʪʦʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ ʡʦʛʦ ʦʪʦʯʠʣʠ ʘʩʬʘʣʴʪʦʤ. ʋ ʩʧʝʢʦʪʥʽ ʣʽʪʥʽ ʜʥʽ ʥʘ 
ʙʝʨʝʛʘʭ ʟʙʠʨʘʻʪʴʩʷ ʜʦ 1.5ï2.0 ʪʠʩ. ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ. ʊʘʢʘ ʱʽʣʴʥʽʩʪʴ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʥʝʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ 
ʟ ʥʠʟʴʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʥʘʩʝʣʝʥʥʷ, ʥʝʛʘʪʠʚʥʦ ʩʧʨʘʮʴʦʚʫʻ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʧʣʷʞʽ 
ʟʘʩʤʽʯʝʥʽ ʧʦʙʫʪʦʚʠʤʠ ʩʤʽʪʪʷʤ ʫ ʙʘʛʘʪʴʦʭ ʧʦʨʫʰʝʥʠʡ ʜʝʨʥʦʚʠʡ ʧʦʢʨʠʚ ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʙʝʨʝʛʦʚʘ ʩʤʫʛʘ 
ʨʫʡʥʫʻʪʴʩʷ ʽ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʨʦʩʪʫ ʚʠʤʦʾʥ ʛʣʠʙʠʥʦʶ ʜʦ 1-1.5. ʋ ʧʝʨʽʦʜ ʩʥʽʛʦʪʘʥʝʥʥʷ  ʽ ʧʘʚʦʜʢʽʚ 
ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʜʦ ʦʟʝʨʘ ʧʦʪʦʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʽʟ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʇʨʠʢʨʦ ʩʪʘʻ, ʷʢ ʟʘʨʘʜʠ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʩʘʜʠʙʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʨʽʣʣʽ, 
ʨʦʟʦʨʶʶʪʴʩʷ ʙʝʨʝʛʠ ʦʟʝʨʘ, ʙʫʜʫʶʪʴʩʷ ʢʘʧʽʪʘʣʴʥʽ ʩʧʦʨʫʜʠ ʘʙʦ ʢʦʣʠ ʥʘ ʙʝʨʝʛʘʭ ʚʽʜʧʦʯʠʚʘʶʯʽ ʟʘʣʠʰʘʶʪʴ 
ʙʝʟʣʽʯ ʩʢʣʷʥʦʾ ʯʘʩʪʦ ʙʠʪʦʾ , ʧʣʘʩʪʠʢʦʚʦʾ ʪʘ ʧʘʧʝʨʦʚʦʾ ʪʘʨʠ ʘʙʦ ʤʠʶʪʴ ʤʘʰʠʥʠ. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʷʤʠ 60 ʪʘ 88 ɿʝʤʝʣʴʥʦʛʦ ʪʘ ɺʦʜʥʦʛʦ ʂʦʜʝʢʩʽʚ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 
ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʘʩʤʽʯʝʥʥʷ, ʦʟʝʨʦ ʏʝʭʘ, ʷʢ ʽ ʚʩʽ ʧʦʜʽʙʥʽ ʡʦʤʫ ʚʦʜʦʡʤʠ, ʤʘʻ ʚʩʪʘʥʦʚʣʝʥʫ ʧʨʠʙʝʨʝʞʥʫ 
ʟʘʭʠʩʥʫ ʩʤʫʛʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 40 ʜʦ 150 ʤʝʪʨʽʚ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ, 
ʱʦ ʩʢʣʘʣʠʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʤʝʞʘʭ ʮʽʻʾ ʩʤʫʛʠ ʧʦʚʠʥʥʘ ʦʙʤʝʞʫʚʘʪʠʩʴ ʯʠʥʥʠʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʪʘ 
ʟʝʤʝʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʘ ʩʘʤʝ ʟʘʙʦʨʦʥʷʻʪʴʩʷ: ʙʫʜʽʚʥʠʮʪʚʦ ʙʫʜʴ-ʷʢʠʭ ʩʧʦʨʫʜ (ʢʨʽʤ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ, 
ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʪʘ ʣʽʥʽʡʥʠʭ), ʫ ʪʦʤʫ ʯʠʩʣʽ ʙʘʟ ʚʽʜʧʦʯʠʥʢʫ, ʜʘʯ, ʛʘʨʘʞʽʚ ʪʘ ʩʪʦʷʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ; ʤʠʪʪʷ ʽ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʽʢʠ; ʚʣʘʰʪʫʚʘʥʥʷ ʟʚʘʣʠʱ ʩʤʽʪʪʷ . 

ɺʚʘʞʘʶ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʧʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʧʦʚʠʥʥʦ ʪʷʛʥʫʪʠ ʟʘ ʩʦʙʦʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ, ʮʠʚʽʣʴʥʫ ʪʘ ʢʨʠʤʽʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʤʠ 
ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʦʛʦ ʜʦʩʪʫʧʫ ʯʝʨʝʟ ʨʝʩʫʨʩ ɭɼʈʉʈ http://reyestr.court.gov.ua/Review/58545101  
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ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

11 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ ʊɸ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ ʇʈʀ ʄʆʅɯʊʆʈʀʅɻʆɺʆʄʋ 
ɼʆʉʃɯɼɾɽʅʅɯ ʆɹôɭʂʊɯɺ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ  

ʅɸ ɺʆɼʆɿɹɯʈʅʆʄʋ ɹɸʉɽʁʅɯ ʈɯʏʂʀ ʋɼɸʁ 
 
ʃʝʱʝʥʢʦ ɼ. ʆ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʡ ʧʦʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʾ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ  ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ, ʩʪʦʩʦʚʥʦ ʦʙôʻʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟ 
ʧʨʦʩʪʦʨʦʚʦʶ ʧʨʠʚôʷʟʢʦʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʪʝʭʥʦʣʦʛʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʦʩʥʦʚʽ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʪʠ 
ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʾʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʱʦʙ ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʦʤʠʣʢʦʚʦ ʤʦʞʥʘ ʙʫʣʦ 
ʚʠʨʽʰʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʛʣʠ ʙ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ  ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʩʪʚʦʨʝʥʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʦʜʠʥʠʮʽ.  

ʆʙôʻʢʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʦʙʨʘʥʦ ʨʽʯʢʫ ʋʜʘʡ. 
ʈʽʯʢʘ ʋʜʘʡ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ ʙʦʣʦʪʘ ʧʦʙʣʠʟʫ ʩ. ʈʦʞʥʽʚʢʘ ɯʯʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʄʽʩʮʝ ʚʠʪʦʢʫ ʨʽʯʢʠ ʋʜʘʡ 50Á04ǋ13ǌ ʧʥ. ʰ. 33Á07ǋ21ǌ ʩʭ. ʜ. ʋʜʘʡ ʧʨʦʪʽʢʘʻ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʶ 
ʥʠʟʦʚʠʥʦʶ ʽ ʤʘʻ ʜʦʩʠʪʴ ʧʦʢʨʫʯʝʥʝ ʨʫʩʣʦ ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 327 ʢʤ. ʇʣʦʱʘ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ 
ʨʽʯʢʠ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 7030 ʢʚ. ʢʤ., ʧʨʠ ʧʦʭʠʣʫ ʨʽʯʢʠ ï 0,2 ʤ/ʢʤ ʽ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ï 0,1 ʤ/ʩʝʢ 

ɼʦʣʠʥʘ ʪʨʘʧʝʮʝʧʦʜʽʙʥʘ, ʪʝʨʘʩʦʚʘʥʘ - ʟʘʚʰʠʨʰʢʠ 2,5 ï 3 ʢʤ. ʈʽʯʠʱʝ  ʟʚʠʚʠʩʪʝ, ʫ ʧʦʥʠʟʟʽ ʟʘʚʰʠʨʰʢʠ 
ʜʦ 20 ï 40 ʤ. ʽ ʟʘʚʛʣʠʙʰʢʠ ʧʝʨʝʚʘʞʥʦ 0,3 ï 1,5 ʤ. ʏʘʩʪʢʘ ʩʥʽʛʦ-ʜʦʱʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘ ʨʽʯʮʽ ʋʜʘʡ ʚ ʦʢʨʝʤʽ 
ʨʦʢʠ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 60-70%, ʨʽʟʥʠʮʶ ʩʢʣʘʜʘʻ ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ ï 30-40%.  

ɺʟʜʦʚʞ ʨʽʯʢʠ ʋʜʘʡ ʨʦʟʤʽʱʝʥʽ ʪʘʢʽ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ: 
1) ɼʦʨʦʛʠʥʩʴʢʠʡ ʟʘʢʘʟʥʠʢ ï ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʠʡ ʙʘʛʘʪʠʡ ʥʘ 

ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟ ʷʢʠʭ ʚʦʜʦʧʣʘʚʥʽ ʧʪʘʭʠ. 
2) ɯʯʥʷʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʦʛʦ ʨʦʩʪʫʪʴ ʨʽʜʢʽʩʥʽ ʬʽʪʦʧʦʧʫʣʷʮʽʾ, ʷʢʽ 

ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʽ ʤʘʶʪʴ ʚʝʣʠʢʝ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ï ʮʝ ʣʽʣʽʷ ʣʽʩʦʚʘ (Lilium martagon), ʧʣʘʫʥ 
ʨʽʯʥʠʡ (Lycopodium annotinum L.), ʢʦʨʫʯʢʘ ʯʝʤʝʨʥʠʢʦʧʦʜʽʙʥʘ (Epipactis helleborine). 

3) ʇʠʨʷʪʠʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʪʘ 
ʝʪʘʣʦʥʥʠʭ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʤʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ  

4) ʆʩʪʨʽʚ ʄʘʩʘʣʴʩʴʢʠʡ ï ʙʦʪʘʥʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʫ ʬʣʦʨʽ ʷʢʦʛʦ ʥʘʷʚʥʘ ʨʽʜʢʽʩʥʘ 
ʧʦʧʫʣʷʮʽʷ ʦʨʭʽʜʝʡ, ʟʦʟʫʣʠʥʽ ʩʣʴʦʟʠ ʷʡʮʝʧʦʜʽʙʥʽ (Listera ovata), ʷʢ ʚʠʜ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. 

 
ʈʠʩ.1. ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ (NDVI) ʨʦʩʣʠʥʥʦʩʪʽ ʄʘʩʘʣʴʩʴʢʦʛʦ 

ʦʩʪʨʦʚʘ (ʌʦʪʦ https://eos.com/uk/eos-crop-monitoring/ ) 
 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘʣʝ  ʙʽʣʴʰʽʩʪʴ ʚʽʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɻɯʉ ʜʫʞʝ ʦʙʤʝʞʝʥʽ ʫ ʩʚʦʾʭ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʚʦʾʭ ʢʦʤʝʨʮʽʡʥʠʭ ʘʥʘʣʦʛʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ 
ʟʘʜʦʚʦʣʴʥʠʪʠ ʫʩʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ. ʊʠʤ ʥʝ ʤʝʥʰ, ʻ ʜʚʘ ʚʽʣʴʥʠʭ ʧʨʦʝʢʪʠ, ʷʢʽ ʧʦʟʙʘʚʣʝʥʽ 
ʙʘʛʘʪʴʦʭ ʥʝʜʦʣʽʢʽʚ ʥʝʢʦʤʝʨʮʽʡʥʠʭ ɻɯʉ ʽ ʥʘ ʷʢʽ ʚʽʪʯʠʟʥʷʥʦʤʫ ʜʦʩʣʽʜʥʠʢʫ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ. ʎʝ ʪʘʢʽ, ʷʢ 
Quantum GIS (http://www.qgis.org/) ʪʘ GRASS GIS (https://grass.osgeo.org/ ), ʘʣʝ ʥʘʡʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ ʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʩʘʤʝ ʧʨʠ ʾʭ ʩʫʤʽʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ.  

  

https://eos.com/uk/eos-crop-monitoring/
http://www.qgis.org/
https://grass.osgeo.org/
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ɽʂʆʃʆɻɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɿɸʇʆɺɯɼʅʀʂɸ ʄʀʍɸʁʃɯɺʉʔʂɸ ʎɯʃʀʅɸ 
 

ʃʷʰʝʥʢʦ ʖ. ʄ., ʩʪʫʜ. 1ʤ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʪʝʟʠʩʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʜʦʥʝʩʪʠ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʪʠ ʢʨʘʩʫ ʧʨʠʨʦʜʠ ʄʠʭʘʡʣʽʚʩʴʢʦʾ ʮʽʣʠʥʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʾ 
ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʦʜʘʪʠ ʚʽʜʦʤʦʩʪʽ. ɺʢʘʟʘʪʠ, ʷʢʽ ʨʦʩʣʠʥʠ ʽ ʪʚʘʨʠʥʠ ʦʭʦʨʦʥʷʶʪʴʩʷ ʫ 
ʄʠʭʘʡʣʽʚʩʴʢʽʡ ʮʽʣʠʥʽ. ɺʠʭʦʚʫʚʘʪʠ ʝʩʪʝʪʠʯʥʠʡ ʩʤʘʢ ʢʨʘʩʦʶ ʧʨʠʨʦʜʠ. 

ʄʠʭʘӢʡʣ̔ʚʩɹʢʘ ʮ̔ʣʠʥʘӢ ð ʩʪʝʧʦʚʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʚ ʋʢʨʘʾʥʽ. ʈʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ 
ʦʙʣʘʩʪʽ, ʥʘ ʟʘʭʦʜʽ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʩʝʣʘ ʉʪʝʧʦʚʦʛʦ, ʪʘ ʯʘʩʪʢʦʚʦ ʚ 
ʤʝʞʘʭ ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʉʪʚʦʨʝʥʠʡ ʫ 1928 ʨʦʮʽ. ʇʣʦʱʘ ʥʘ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ð 202,5 ʛʝʢʪʘʨʠ. 
ɼʦ 2009 ʨʦʢʫ ʙʫʚ ʬʽʣʽʻʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʩʪʝʧʦʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʫʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ 
ʋʢʨʘʾʥʠ ʚʽʜ 11 ʛʨʫʜʥʷ 2009 ʨʦʢʫ ʚʠʦʢʨʝʤʣʝʥʠʡ ʫ ʟʘʧʦʚʽʜʥʠʢ, ʟ ʧʣʦʱʝʶ 882,9 ʛʘ. 

ʇʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè ʻ ʥʝ ʪʽʣʴʢʠ ʦʩʝʨʝʜʢʦʤ ʫʥʽʢʘʣʴʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 
ʘ ʡ ʚʘʞʣʠʚʠʤ ʮʝʥʪʨʦʤ ʥʘʫʢʦʚʦʾ, ʝʢʦʣʦʛʦ-ʚʠʭʦʚʥʦʾ ʪʘ ʝʢʦʣʦʛʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ, ʪʦ ʪʫʪ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 525 ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ. ʅʘ 
ʄʠʭʘʡʣʽʚʩʴʢʽʡ ʮʽʣʠʥʽ ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʠ: ʜʝʣʴʬʽʥʽʡ ʢʣʠʥʦʧʦʜʽʙʥʠʡ (Delphinium 
cuneatum), ʘʩʪʨʘʛʘʣ (Astragalus), ʛʦʣʫʙʯʠʢ ʙʦʨʦʚʠʡ (Dulcis brassica) ʪʘ ʽʥʰʽ. ɼʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ 
ʟʘʥʝʩʝʥʽ ʙʨʘʥʜʫʰʢʘ ʨʽʟʥʦʙʘʨʚʥʘ (Bulbocodium versicolor), ʛʦʨʠʮʚʽʪ ʚʝʩʥʷʥʠʡ (Adonis vernalis), ʩʦʥ 
ʰʠʨʦʢʦʣʠʩʪʠʡ (Pulsatilla patens), ʢʦʚʠʣʘ ʚʦʣʦʩʠʩʪʘ (Stipa capillata), ʢʦʚʠʣʘ ʪʦʥʢʦʣʠʩʪʘ (Stipa 
tenuifolia), ʢʦʚʠʣʘ ʧʽʨʯʘʩʪʘ (Stipa pennata), ʨʷʙʯʠʢ ʨʫʩʴʢʠʡ (Fritill§ria ruth®nica). ɭ ʚ ʩʪʝʧʫ ʽ ʟʚʠʯʥʽ ʜʣʷ 
ʋʢʨʘʾʥʠ ʨʦʤʘʰʢʘ (Matricaria), ʚʦʣʦhʢʘ (Centaurea), ʣʴʦʥ  (Linum usitatissimum).  

ʇʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚʘʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʝʬʝʢʪʠʚʥʽ 
ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʢʦʥʪʨʦʣʶ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ 
ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʬʽʪʦʮʝʥʦʟʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ NDVI  

 
ʈʠʩ.1. ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ (NDVI) ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʧʦʚʽʜʥʠʢʘ 

ʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘ (https://eos.com/uk/eos-crop-monitoring/ ) 
 
ʆʮʽʥʶʶʯʠ ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ NDVI, ʚ ʤʝʞʘʭ 

ʟʘʧʦʚʽʜʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʝʧʦʚʦʾ ʟʘʧʦʚʽʜʥʦʾ ʯʘʩʪʢʠ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 
ʟʤʝʥʰʠʣʘʩʴ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʷʢ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʪʘʢ ʽ ʟʘʨʦʩʪʘʥʥʷʤ ʩʪʝʧʫ ʯʘʛʘʨʥʠʢʘʤʠ. 

ʋ ʪʚʘʨʠʥʥʦʤʫ ʞ ʩʚʽʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʦʩʴ (Cervidae), ʢʘʙʘʥ (Sus scrofa), ʽ ʥʘʚʽʪʴ ʚʦʚʢ (Canis lupus). 
ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʩʝ ʯʘʩʪʽʰʝ ʟ'ʷʚʣʷʶʪʴʩʷ ʩʘʨʥʠ (çʜʠʢʽ ʢʦʟʠè) (Capreolus Gray). ʇʦʩʪʽʡʥʠʤʠ ʤʝʰʢʘʥʮʷʤʠ 
 ̒ʟʘʻʮʴ ʩʽʨʠʡ (Lepus europaeus)  ̔ʣʠʩʠʮʷ ʨʫʜʘ (Vulpes fulva). ɿ ʜʨʽʙʥʠʭ ʭʠʞʘʢʽʚ ʩʧʦʨʘʜʠʯʥʦ 
ʪʨʘʧʣʷʶʪʴʩʷ ʛʦʨʥʦʩʪʘʡ (Mustela erminea L.), ʣʘʩʢʘ (Mustela nivalis), ʢʫʥʠʮʷ (Martes). ɼʫʞʝ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ 
ʛʨʠʟʫʥʽʚ. ʉʪʝʧʦʚʠʭ ʪʚʘʨʠʥ ʨʝʧʨʝʟʝʥʪʫ ̒ʪʫʰʢʘʥʯʠʢ ʚʝʣʠʢʠʡ (Allactaga major), ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʂʋ, ʘ 
ʪʘʢʦʞ ʩʣʽʧʘʢ ʟʚʠʯʘʡʥʠʡ (Spalax microphthalmus G¿ld). ʏʠʩʣʝʥʥʽ ʧʪʘʭʠ. ɿ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ ʧʝʨʥʘʪʠʭ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʽʨʠʡ ʩʦʨʦʢʦʧʫʜ (Lanius excubitor), ʣʫʥʴ ʣʫʯʥʠʡ (Circus pygargus), ʙʦʨʠʚʽʪʝʨ ʟʚʠʯʘʡʥʠʡ 
(Falco tinnunculus), ʜʝʨʢʘʯ (Crex crex). 

ʇʦʙʫʚʘʚʰʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʧʨʦ ʄʠʭʘʡʣʽʚʩʴʢʫ ʮʽʣʠʥʫ, 
ʟʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝ ʚʘʞʣʠʚʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʘ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ, ʫ ʷʢʽʡ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ 
ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʟ ʙʘʛʘʪʴʤʘ ʚʠʜʘʤʠ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʢʦʪʨʽ, ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʏʝʨʚʦʥʽʡ 
ʢʥʠʟʽ ʋʢʨʘʾʥʠ. ʂʨʽʤ ʮʴʦʛʦ, ʮʝ ʝʩʪʝʪʠʯʥʘ ʟʦʥʘ, ʢʦʪʨʘ ʧʨʠʥʦʩʠʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʠ ʩʧʦʛʣʷʜʘʥʥʽ ʧʨʠʨʦʜʠ. 
ɼʘʥʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʟʦʥʫ ʩʣʽʜ ʽ ʥʘʜʘʣʽ ʨʦʟʚʠʚʘʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ ʥʘʰʦʾ ʢʨʘʾʥʠ.  

https://eos.com/uk/eos-crop-monitoring/
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ʄʘʢʝʻʥʢʦ ʃ. ʈ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɻ. ʆ. ʂʣʠʤʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ (Ginkgo biloba)  - ʨʝʣʽʢʪʦʚʘ ʨʦʩʣʠʥʘ, ʻʜʠʥʠʡ ʩʫʯʘʩʥʠʡ ʚʠʜ ʨʦʜʫ ʛʽʥʢʛʦ, ʱʦ ʻ 

ʻʜʠʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʨʦʜʠʥʠ ʛʽʥʢʛʦʚʽ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʻʜʠʥʦʶ ʫ ʢʣʘʩʽ Ginkgoopsida. ɺʠʢʦʧʥʠʭ ʚʠʜʽʚ 
ʫ ʨʦʜʠʥʽ ʚʽʜʦʤʦ ʙʣʠʟʴʢʦ 18. ɼʝʨʝʚʦ ʤʘʻ ʢʦʥʫʩʦʧʦʜʽʙʥʠʡ ʙʨʫʥʘʪʥʦ-ʩʽʨʠʡ ʩʪʦʚʙʫʨ, ʜʦʚʛʽ ʚʠʛʥʫʪʽ ʛʽʣʢʠ. 
ʉʪʦʚʙʫʨ ʛʽʥʢʛʦ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʨʝʚʠʥʠ ʽ ʥʘʛʘʜʫʻ ʟʘ ʙʫʜʦʚʦʶ ʩʪʦʚʙʫʨʠ ʩʫʯʘʩʥʠʭ ʭʚʦʡʥʠʭ, 
ʘʣʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ, ʥʝ ʤʘʻ ʩʤʦʣʷʥʠʭ ʭʦʜʽʚ ʫ ʜʝʨʝʚʠʥʽ ʽ ʥʝ ʫʪʚʦʨʶʻ ʩʤʦʣʠ. ɻʽʥʢʛʦ ʤʘʻ ʜʫʞʝ ʧʨʦʩʪʫ 
ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ: ʛʦʣʦʚʥʘ ʩʫʜʠʥʘ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ. ʊʘʢʘ ʙʫʜʦʚʘ ʩʫʜʠʥ ʭʘʨʘʢʪʝʨʥʘ ʣʠʰʝ ʜʣʷ 
ʛʽʥʢʛʦ. ʃʠʩʪʢʠ ʩʚʽʪʣʦ-ʟʝʣʝʥʽ, (ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʚʦʩʴʤʠʣʦʧʘʪʝʚʽ, ʧʦʪʽʤ ʣʦʧʘʪʽ ʟʨʦʩʪʘʶʪʴʩʷ, ʽ ʾʭ ʟʘʣʠʰʘʻʪʴʩʷ 
ʚʩʴʦʛʦ ʜʚʽ) ʟ ʦʨʠʛʽʥʘʣʴʥʠʤ ʞʠʣʢʫʚʘʥʥʷʤ ð ʞʠʣʢʠ ʚʽʷʣʦʤ ʨʦʟʭʦʜʷʪʴʩʷ ʚʽʜ ʯʝʨʝʰʢʘ. ʈʦʟʤʥʦʞʫʻʪʴʩʷ 
ʥʘʩʽʥʥʷʤ ʪʘ ʚʝʛʝʪʘʪʠʚʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʠʚʮʶʚʘʥʥʷ. ʅʘʡʢʨʘʱʝ ʧʨʦʚʦʜʠʪʠ ʞʠʚʮʶʚʘʥʥʷ ʥʘʚʝʩʥʽ ʜʦ 
ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʷ ʚ ʫʪʝʧʣʝʥʠʭ ʧʘʨʥʠʢʘʭ. 

ɿ ʣʠʩʪʷ ʛʽʥʢʛʦ ʨʦʙʣʷʪʴ ʧʨʝʧʘʨʘʪ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ (ʚ 
ʦʩʥʦʚʥʦʤʫ - ʧʘʮʽʻʥʪʽʚ ʣʽʪʥʴʦʛʦ ʚʽʢʫ), ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʢʦʛʥʽʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ. ɻʦʣʦʚʥʠʡ ʽʥʛʨʝʜʽʻʥʪ 
ʧʨʝʧʘʨʘʪʫ ï ʩʫʭʠʡ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʝʢʩʪʨʘʢʪ ʣʠʩʪʷ ɻʽʥʢʛʦ ɹʽʣʦʙʘ. ʇʨʝʧʘʨʘʪ ʧʨʠʟʥʘʯʘʶʪʴ ʧʘʮʽʻʥʪʘʤ 
ʣʽʪʥʴʦʛʦ ʚʽʢʫ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ.  

ɽʢʩʪʨʘʢʪ ʟ ʣʠʩʪʷ ʛʽʥʢʛʦ ʤʘʻ ʩʢʣʘʜʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ʋ ʥʴʦʛʦ ʚʭʦʜʷʪʴ ʧʦʥʘʜ 40 ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 
ʽʥʛʨʝʜʽʻʥʪʽʚ. ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʝʢʩʪʨʘʢʪ ʟ ʣʠʩʪʷ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʦʛʦ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ 
ʤʝʜʠʮʠʥʽ, ʤʽʩʪʠʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʩʧʝʮʠʬʽʯʥʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. 
ʎʝ: 

ʘ) ʪʝʨʧʝʥʦʚʽ ʪʨʠʣʘʢʪʦʥʠ (ʙʽʣʦʙʘʣʽʜ ʽ ʛʽʥʢʛʦʣʽʜʠ), ʾʭ ʚʤʽʩʪ 5,4-12 %; 
ʙ) ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʬʣʘʚʦʥʦʾʜʠ, ʥʘ ʯʘʩʪʢʫ ʷʢʠʭ ʧʨʠʧʘʜʘʻ 24-27 %; 
ʚ) ʧʨʦʘʥʪʦʮʽʘʥʽʜʽʥʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʛʽʥʢʛʦʣʝʚʽ ʢʠʩʣʦʪʠ, ʘʟʦʪʠʩʪʽ ʦʩʥʦʚʠ (ʪʠʤʽʥ), ʤʽʢʨʦʝʣʝʤʝʥʪʠ. 
ʅʘʡʙʽʣʴʰʫ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʝʨʧʝʥʦʚʽ ʪʨʠʣʘʢʪʦʥʠ ʽ ʙʽʦʬʣʘʚʘʥʦʾʜʠ (Singh 

et al., 2008, Bikram et al., 2008). 
ʊʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ (ʪʘʙʣʝʪʢʠ, ʢʘʧʩʫʣʠ ʪʘ ʽʥ.) ʟ ʣʠʩʪʷ ʛʽʥʢʛʦ ʫ ʨʽʟʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʨʽʟʥʷʪʴʩʷ. ʅʝʦʜʥʘʢʦʚʘ ʽ ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʅʽʤʝʯʯʠʥʽ ʨʦʟʨʦʙʣʝʥʠʡ 
ʩʪʘʥʜʘʨʪ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʝʢʩʪʨʘʢʪ ʣʠʩʪʷ ʛʽʥʢʛʦ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʬʣʘʚʘʥʦʽʜʥʠʭ ʛʣʽʢʦʟʠʜʽʚ ʚʽʜ 22 ʜʦ 27%, 
ʪʝʨʧʝʥʦʚʠʭ ʣʘʢʪʦʥʽʚ ï 5-7% ʽ ʥʝ ʤʝʥʰʝ 5 ʯʘʩʪʠʥ ʥʘ ʤʽʣʴʡʦʥ ʛʠʥʢʛʦʚʠʭ ʢʠʩʣʦʪ (Jacobs & Browner, 2000). 

ʋ ʂʠʪʘʾ ʣʠʩʪʷ ʛʽʥʢʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ. ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʽ ʉʐɸ 
ʘʢʪʠʚʥʝ ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʧʦʯʘʣʦʩʷ ʟ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ 
ʧʦʢʘʟʘʥʦ, ʱʦ ʝʢʩʪʨʘʢʪʠ ʟ ʣʠʩʪʷ ʛʽʥʢʛʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʰʠʨʦʢʦʾ ʛʨʫʧʠ ʟʘʭʚʦʨʶʚʘʥʴ ï ʧʦʨʫʰʝʥʥʷ 
ʧʘʤ'ʷʪʽ, ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʦʛʽʨʰʝʥʥʷ ʩʣʫʭʫ, 
ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʘʧʽʣʷʨʥʦʛʦ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʝʤʦʨʦʡ ʽ ʨʷʜ ʽʥʰʠʭ (Diamond et al., 2000; 
Kuznetsova & Shulzhenko, 2015; Mahadevan & Park, 2008; Yoshikawa et al., 1999). 

ʃʠʩʪ̫ ʛʽʥʢʛʦ ʟʘʛʦʪʦʚʣʶʶʪʴ ʘʙʦ ʚʨʫʯʥʫ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ. ɺʠʭʽʜ ʢʦʨʠʩʥʦʾ 
ʧʨʦʜʫʢʮʽʾ (ʣʠʩʪʷ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʜʝʨʝʚʘ ʽ ʨʝʛʽʦʥʫ. ɺ ɯʥʜʽʾ ʚ ʧʝʨʝʜʛʽʨ'ʷʭ ɻʽʤʘʣʘʾʚ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʥʘ 
ʧʣʘʥʪʘʮʽʷʭ ʛʽʥʢʛʦ ʟʙʠʨʘʶʪʴ 30 ʪ/ʛʘ ʣʠʩʪʷ (Gopichand & Meena, 2015). 

ɺ ʫʤʦʚʘʭ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ʛʽʥʢʛʦ ʨʦʩʪʝ ʜʦʙʨʝ ʽ ʧʝʨʝʥʦʩʠʪʴ ʟʠʤʠ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ. ɼʦ 
ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ ʨʦʩʣʠʥʘ ʤʘʣʦ ʚʠʤʦʛʣʠʚʘ. ʈʦʩʣʠʥʘ ʩʪʽʡʢʘ ʜʦ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. ɸʣʝ ʚ ʫʤʦʚʘʭ 
ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʠʧʘʜʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʪʘʢʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʷʢ 
ʘʣʴʪʝʨʥʘʨʽʦʟ (Alternaria), ʘ ʥʘʩʽʥʥʷ ï ʤʦʥʽʣʽʘʣʴʥʠʤ ʦʧʽʢʦʤ (Monilia) (Samorodov & Pospelova, 2016). 

ʋ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʥʢʛʦ ʪʽʣʴʢʠ ʦʩʚʦʶʻʪʴʩʷ, ʘʣʝ ʥʘʷʚʥʽ ʚ ʦʢʨʝʤʠʭ 
ʤʽʩʮʷʭ ʜʝʨʝʚʘ ʛʽʥʢʛʦ, ʚʠʨʦʱʫʚʘʥʽ ʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʮʽʣʷʭ, ʮʽʣʢʦʤ ʞʠʪʪʻʟʜʘʪʥʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʽ 
ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʘʥʪʘʮʽʡ ʛʽʥʢʛʦ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʡʦʛʦ 
ʣʠʩʪʷ. 

ʅʘ ʜʦʩʣʽʜʥʠʭ ʧʦʣʷʭ ʉʅɸʋ (ʉʫʤʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ) ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʛʽʥʢʛʦ 
ʧʣʘʥʪʘʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ. ɺ ʷʢʦʩʪʽ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʽʷʥʮʽ ʛʽʥʢʛʦ ʟ ʨʦʟʧʣʽʜʥʠʢʘ 
(ʪʝʧʣʠʮʽ) ʉʅɸʋ 2014 ʽ 2015 ʨʦʢʽʚ ʧʦʩʽʚʫ. ɰʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʚʝʜʝʥʘ ʚ ʨʦʙʦʪʘʭ ʈ. ɸ. ʗʨʦʱʫʢa 
(Yaroshchuk, 2016) ʪʘ I. M. ʂʦʚʘʣʝʥʢʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ (Kovalenko et al., 2018). ɺʠʩʘʜʢʘ ʩʽʷʥʮʽʚ ʫ ʛʨʫʥʪ 
ʧʨʦʚʦʜʠʣʘʩʷ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ. ʉʽʷʥʮʽ ʜʣʷ ʜʦʨʦʱʫʚʘʥʥʷ ʚʠʩʘʜʞʫʚʘʣʠ ʨʷʜʢʘʤʠ ʟ ʤʽʞʨʷʜʜʷʤ ʫ 0,8 ʤ ʽ 
ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʘʭ 2,5-3 ʤ. ʇʣʦʱʽ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 1,2 ʛʘ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 
ʙʽʣʴʰʝ ʧôʷʪʠ ʪʠʩʷʯ ʚʣʘʩʥʦʨʫʯ ʚʠʨʦʱʝʥʠʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʨʠʨʽʯʥʠʭ ʩʽʷʥʮʽʚ ʽʥʪʨʦʜʫʮʝʥʪʘ. ɺʘʞʣʠʚʦʶ 
ʩʢʣʘʜʦʚʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʪʘ ʜʠʥʘʤʽʢʠ ʾʭ ʨʦʩʪʫ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

14 

ɼʆʉʃɯɼɾɽʅʅʗ ɺɸʃʆɺʆɻʆ ɺʄɯʉʊʋ ʉʊʈʆʅʎɯʖ  
ɺ ʉʄʋɻɸʍ ɺɯɼɺɽɼɽʅʅʗ  ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʐʃʗʍɯɺ ʤ. ʉʋʄʀ 

 
ʄʠʨʦʰʥʠʯʝʥʢʦ ɸ. ʉ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ʊʠʭʦʥʦʚʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʉʪʨʦʥʮʽʡ ï ʩʨʽʙʣʷʩʪʠʡ ʧʣʘʩʪʠʯʥʠʡ ʣʫʞʥʦʟʝʤʝʣʴʥʠʡ ʤʝʪʘʣ ʟ ʘʪʦʤʥʦʶ ʤʘʩʦʶ 87,62. ɺ ʧʨʠʨʦʜʽ ʥʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ, ʣʠʰʝ  ʚ ʩʢʣʘʜʽ ʤʽʥʝʨʘʣʽʚ, ʯʘʩʪʽʰʝ ʨʘʟʦʤ ʽʟ ʢʘʣʴʮʽʻʤ. ɺʽʜʦʤʦ ʙʣʠʟʴʢʦ 40 
ʤʽʥʝʨʘʣʽʚ ʩʪʨʦʥʮʽʶ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʷʢʠʭ ʻ ʮʝʣʝʩʪʠʥ SrSO4 ʽ ʩʪʨʦʥʮʽʘʥʽʪ SrCO3, ʷʢʽ ʧʝʨʝʚʘʞʥʦ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʦʩʘʜʦʚʠʭ ʪʘ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. ʂʨʽʤ ʮʴʦʛʦ, ʚʽʥ  ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽʡ ʚ 
ʤʽʥʝʨʘʣʘʭ ʢʘʣʴʮʽʶ, ʢʘʣʽʶ ʽ ʙʘʨʽʶ, ʚʭʦʜʷʯʠ ʫ ʚʠʛʣʷʜʽ ʽʟʦʤʦʨʬʥʦʾ ʜʦʤʽʰʢʠ ʚ ʾʭ ʢʨʠʩʪʘʣʽʯʥʽ ˇʨʘʪʢʠ. ʂʣʘʨʢʦʚʠʡ 
ʚʤʽʩʪ ʩʪʨʦʥʮʽʶ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʩʢʣʘʜʘʻ 340Ŀ10ī4%. ʉʪʨʦʥʮʽʡ ʤʽʩʪʠʪʴʩʷ ʫ ʚʩʽʭ ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ 
ʦʨʛʘʥʽʟʤʘʭ ʚ ʢʽʣʴʢʦʩʪʽ 10ī2% ʚʽʜ ʩʫʭʦʾ ʤʘʩʠ. ʉʪʨʦʥʮʽʡ ʽ ʡʦʛʦ ʩʧʦʣʫʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʥʘʫʢʠ: ʫ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʮʽ, ʤʝʪʘʣʫʨʛʽʾ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ.  

ʉʪʨʦʥʮʽʡ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʽ. ʋ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʮʝʡ 
ʝʣʝʤʝʥʪ ʧʦʚʦʜʠʪʴ ʩʝʙʝ ʧʦʜʽʙʥʦ ʜʦ ʢʘʣʴʮʽʶ, ʡʦʛʦ ʽʦʥʠ ʤʦʞʫʪʴ ʟʘʤʽʱʘʪʠ ʢʘʣʴʮʽʡ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. ʋ 
ʥʦʨʤʘʣʴʥʠʭ  ʫʤʦʚʘʭ ʣʶʜʠʥʘ ʱʦʜʥʷ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 3,3 ʤʽʣʽʛʨʘʤʽʚ ʩʪʨʦʥʮʽʶ - 2 ʤʛ ʟ ʚʦʜʦʶ ʽ ʨʝʰʪʫ - ʟ 
ʾʞʝʶ. ɺ ʜʦʨʦʩʣʦʤʫ ʦʨʛʘʥʽʟʤʽ ʡʦʛʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ 320 ʤʛ. ʅʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʨʦʥʮʽʶ, ʙʽʣʴʰʝ 
500 ʤʛ ʥʘ ʢʽʣʦʛʨʘʤ ʚʘʛʠ ʟʘ ʜʝʥʴ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʢʽʩʪʦʢ - ʪʘʢʽ ʧʦʨʫʰʝʥʥʷ ʚʽʜʦʤʽ 
ʧʽʜ ʥʘʟʚʘʤʠ ʩʪʨʦʥʮʽʻʚʠʡ ʨʘʭʽʪ, ʫʨʽʚʩʴʢʘ ʭʚʦʨʦʙʘ ʽ ʭʚʦʨʦʙʘ ʂʘʰʠʥʘ-ɹʝʢʘ. ɻʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʨʦʥʮʽʶ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʩʪʘʥʦʚʠʪʴ 4 ʤʛ/ʣ.  

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʤ ʩʪʨʦʥʮʽʻʤ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʥ ʤʦʞʝ 
ʤʘʪʠ ʥʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ʋ ʤʝʜʠʮʠʥʽ ʩʪʨʦʥʮʽʡ  Sr90  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʧʫʭʣʠʥʘʭ, ʝʨʦʟʽʷʭ ʽ ʽʥʰʠʭ ʫʨʘʞʝʥʥʷʭ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ, ʘʣʝ ʪʘʢ 
ʤʦʞʥʘ ʣʽʢʫʚʘʪʠ ʪʽʣʴʢʠ ʪʽ ʚʦʛʥʠʱʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʛʣʠʙʦʢʦ - ʥʘʧʨʠʢʣʘʜ, ʫ ʰʢʽʨʽ ʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ. 
ʅʝʙʝʟʧʝʯʥʠʤ ʻ ʽʟʦʪʦʧ ʩʪʨʦʥʮʽʶ Sr90 ʟ ʧʝʨʽʦʜʦʤ ʥʘʧʽʚʨʦʟʧʘʜʫ 28,8 ʨʦʢʽʚ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʙʘʛʘʪʴʦʭ 
ʷʜʝʨʥʠʭ ʨʝʘʢʮʽʷʭ, ʧʨʠ ʷʜʝʨʥʠʭ ʚʠʙʫʭʘʭ, ʘʙʦ ʯʝʨʝʟ ʚʠʢʠʜ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ. ɺʽʥ ʫʪʚʦʨʶʻ ʜʦʙʨʝ 
ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʛʽʜʨʦʢʘʨʙʦʥʘʪ Sr(HCO3)2, ʘʢʪʠʚʥʦ ʤʽʛʨʫʻ ʜʦ ˇʨʫʥʪʫ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ ʽ 
ʦʨʛʘʥʽʟʤʘʭ ʪʚʘʨʠʥ. ʇʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʟ ʾʞʝʶ ʽ ʚʦʜʦʶ, ʟ ʧʦʚʽʪʨʷ, ʧʨʠ ʨʦʙʦʪʽ ʥʘ 
ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʩʪʨʦʥʮʽʡ ʤʦʞʣʠʚʝ ʫʨʘʞʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʢʣʽʪʠʥ 
ʧʝʯʽʥʢʠ, ʣʝʡʢʝʤʽʷ, ʪʘ ʽʥʰʽ ʨʘʜʽʘʮʽʡʥʽ ʫʰʢʦʜʞʝʥʥʷ. 

 

 
ʈʠʩ. 1. ɺʘʣʦʚʠʡ ʚʤʽʩʪ ʩʪʨʦʥʮʽʶ ʚ ʩʤʫʛʘʭ ʚʽʜʚʝʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ ʤ.ʉʫʤʠ, 

ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʘʚʪʦʰʣʷʭʫ: ɸ ï 2 ʤ, ɺ ï 10 ʤ, ʉ ï 30 ʤ. 
 
ɻɼʂ ʚʘʣʦʚʦʛʦ ʩʪʨʦʥʮʽʶ ʚ ˇʨʫʥʪʽ ʩʪʘʥʦʚʠʪʴ 60 ʤʛ/ʢʛ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ˇʨʫʥʪʽʚ ʩʤʫʛ ʚʽʜʚʝʜʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ ʤ. ʉʫʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʭ ʚʫʣʠʮʷʭ ʥʘʷʚʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʚ 1,5-2 
ʨʘʟʠ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʫʣ. ɻʝʨʦʾʚ ʂʨʫʪ ʫ 12 ʤʽʢʨʦʨʘʡʦʥʽ. ɺ ˇʨʫʥʪʘʭ ʧʨʠʜʦʨʦʞʥʽʭ ʩʤʫʛ ʚʫʣʠʮʴ ɻ. 
ʂʦʥʜʨʘʪʴʻʚʘ, ʂʦʚʧʘʢʘ, ʄʝʪʘʣʫʨʛʽʚ, ɹʽʣʦʧʽʣʴʩʴʢʘ  ʚʤʽʩʪ ʩʪʨʦʥʮʽʶ ʚʠʷʚʠʚʩʷ ʥʘʡʙʽʣʴʰʠʤ. 
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ɯʣʣʽʥʩʴʢʘ, ʮʝʥʪʨ ʤʽʩʪʘ ʇʨʠʚʦʢʟʘʣʴʥʘ, ʨʘʡʦʥ ʟʘʣʽʟʥʠʯʥʦʛʦ ʚʦʢʟʘʣʫ

ɻʝʨʘʩʠʤʘ ʂʦʥʜʨʘʪʴʻʚʘ, ʨʘʡʦʥ ʚʟʫʪʪʻʚʦʾ ʬʘʙʨʠʢʠʈʦʤʝʥʩʴʢʘ, ʨʘʡʦʥ ʧʝʜʫʥʽʚʝʨʩʠʪʝʪʫ

ʄʝʪʘʣʫʨʛʽʚ, ʨʘʡʦʥ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʟʘʚʦʜʫɹʽʣʦʧʽʣʴʩʴʢʘ, ʨʘʡʦʥ ʘʚʪʦʚʦʢʟʘʣʫ

ʍʘʨʢʽʚʩʴʢʘ, ʨʘʡʦʥ ʉʂɼ ɻʝʨʦʾʚ ʂʨʫʪ, 12 ʤʽʢʨʦʨʘʡʦʥ

ʄʠʨʫ,  ʭʽʤʛʦʨʦʜʦʢ ʂʦʚʧʘʢʘ, ʨʘʡʦʥ ʰʧʠʪʘʣʷ
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ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

15 

ʇɽʈʉʇɽʂʊʀɺʅɯ ʆɹôɭʂʊʀ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 
 
ʄʫʨʢʘ ɯ. ʉ., ɿʘʮʘʨʠʥʥʠʡ ʄ. ɸ., ʇʘʚʣʶʯʝʥʢʦ ɺ. ʖ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ʜʦʮ. ʖ. ʃ. ʉʢʣʷʨ, ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʢʣʘʜʦʚʦʶ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ (ʇɿʌ) ʋʢʨʘʾʥʠ ʻ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 

27 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè, çʧʘʤôʷʪʢʘʤʠ ʧʨʠʨʦʜʠ ʦʛʦʣʦʰʫʶʪʴʩʷ ʦʢʨʝʤʽ 
ʫʥʽʢʘʣʴʥʽ ʧʨʠʨʦʜʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ, ʥʘʫʢʦʚʝ, ʝʩʪʝʪʠʯʥʝ, ʧʽʟʥʘʚʘʣʴʥʝ ʽ 
ʢʫʣʴʪʫʨʥʝ ʟʥʘʯʝʥʥʷ, ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ. ʆʛʦʣʦʰʝʥʥʷ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ 
ʧʨʦʚʘʜʠʪʴʩʷ ʙʝʟ ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʚʦʜʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʾʭ ʚʣʘʩʥʠʢʽʚ ʘʙʦ 
ʢʦʨʠʩʪʫʚʘʯʽʚè. ɿʘ ʜʘʥʠʤʠ ʘʪʣʘʩʫ-ʜʦʚʽʜʥʠʢʘ çʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè (2019 ʨ.) ʥʘ 
ʉʫʤʱʠʥʽ ʩʝʨʝʜ ʦʙôʻʢʪʽʚ ʇɿʌ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 104 ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ. 

ɯʩʥʫʻ ʥʠʟʢʘ ʨʽʟʥʦʚʠʜʽʚ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ (ʙʦʪʘʥʽʯʥʽ, ʧʨʘʣʽʩʦʚʽ, ʢʦʤʧʣʝʢʩʥʽ, ʟʦʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ 
ʛʝʦʣʦʛʽʯʥʽ). ʉʪʘʪʫʩʫ ʙʦʪʘʥʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʯʘʩʪʦ ʥʘʙʫʚʘʶʪʴ ʚʽʢʦʚʽ ʜʝʨʝʚʘ. ʋ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʽʚ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʱʦʜʦ ʥʘʜʘʥʥʷ ʾʤ 
ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ, ʪʨʠʚʘʶʪʴ. ɸʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʥʠʭ  ʙʝʨʫʪʴ ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ 
ʙʦʪʘʥʽʢʠ ʪʘ ʩʪʫʜʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 101 çɽʢʦʣʦʛʽʷè.  

ʋ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ çʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʽʚ ʩʪʚʦʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ`ʻʢʪʽʚ 
ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʾʭ ʪʝʨʠʪʦʨʽʾè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0120U104246) ʫ ʉʫʤʩʴʢʽʡ 
ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʚʯʝʥʦ ʩʪʘʥ ʜʚʦʭ ʚʽʢʦʚʠʭ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.), ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʩ. 
ɹʝʟʜʨʠʢ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʨʠʩ. 1ʘ), ʘ ʪʘʢʦʞ ʥʝʧʦʜʘʣʽʢ ʩ. ɻʣʠʥʩʴʢ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʨʠʩ. 1ʙ). ɼʨʫʛʝ 
ʜʝʨʝʚʦ ʟʨʦʩʪʘʻ ʫ ʣʽʩʦʚʦʤʫ ʤʘʩʠʚʽ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʤʫ ɻʣʠʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʫ ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 
çʈʦʤʝʥʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙʠʜʚʘ ʜʝʨʝʚʘ ʤʘʶʪʴ ʛʘʙʽʪʫʩ, ʘʨʭʽʪʝʢʪʦʥʽʢʫ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʜʫ 
Quercus robur. ʇʨʠ ʮʴʦʤʫ ʜʝʨʝʚʫ ʫ ʩ. ɹʝʟʜʨʠʢ ʧʨʠʪʘʤʘʥʥʽ ʥʘʩʪʫʧʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ: ʚʠʩʦʪʘ ï 
26 ʤ; ʦʙʭʚʘʪ ʩʪʦʚʙʫʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ï 482 ʩʤ, ʘ ʥʘ ʚʠʩʦʪʽ 0,1 ʤ ï 630 ʩʤ; ʜʽʘʤʝʪʨ ʢʨʦʥʠ  ï ʫ ʥʘʧʨʷʤʢʫ 
ʧʽʚʥʽʯ ï ʧʽʚʜʝʥʴ 20 ʤ, ʘ  ʫ ʥʘʧʨʷʤʢʫ ʟʘʭʽʜ ï ʩʭʽʜ 24 ʤ. ʇʝʨʰʽ ʛʽʣʢʠ ʢʨʦʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʚʠʩʦʪʽ 5 ʤ. ʌʦʨʤʘ 
ʢʨʦʥʠ ʢʫʣʷʩʪʘ ʡ ʤʘʻ ʱʽʣʴʥʽʩʪʴ ʙʣʠʟʴʢʦ 80%.  

ɼʝʨʝʚʦ ʙʽʣʷ ʩ. ɻʣʠʥʩʴʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʢʘʟʥʠʢʽʚ: ʚʠʩʦʪʘ ï 25 ʤ; ʦʙʭʚʘʪ 
ʩʪʦʚʙʫʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ï 442 ʩʤ, ʘ ʥʘ ʚʠʩʦʪʽ 0,1 ʤ ï 450 ʩʤ; ʜʽʘʤʝʪʨ ʢʨʦʥʠ  ï ʫ ʥʘʧʨʷʤʢʫ ʧʽʚʥʽʯ ï ʧʽʚʜʝʥʴ 
20 ʤ, ʘ  ʫ ʥʘʧʨʷʤʢʫ ʟʘʭʽʜ ï ʩʭʽʜ 21 ʤ. ʇʝʨʰʽ ʛʽʣʢʠ ʢʨʦʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʚʠʩʦʪʽ 6 ʤ. ʌʦʨʤʘ ʢʨʦʥʠ ʢʫʣʷʩʪʘ 
ʡ ʤʘʻ ʱʽʣʴʥʽʩʪʴ ʙʣʠʟʴʢʦ 50 %. ɿʘ ʧʝʨʝʢʘʟʘʤʠ, ʣʽʩʦʚʠʡ ʤʘʩʠʚ, ʫ ʷʢʦʤʫ ʟʨʦʩʪʘʻ ʮʝʡ ʜʫʙ, ʫ ʜʘʚʥʠʥʫ ʥʘʣʝʞʘʚ 
ʢʦʟʘʢʫ ʟʘ ʧʨʽʟʚʠʱʝʤ ʉʘʣʦ. ʊʦʤʫ ʩʘʤʦ ʜʝʨʝʚʦ ʤʽʩʮʝʚʽ ʤʝʰʢʘʥʮʽ ʥʘʟʠʚʘʶʪʴ çɼʫʙʦʤ ʉʘʣʦʚʘè. 

 

 
ʘ      ʙ  

ʈʠʩ.1. ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʨʝʚ Quercus robur, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʦʛʦʣʦʰʝʥʥʷ 
ʙʦʪʘʥʽʯʥʠʤʠ ʧʘʤôʷʪʢʘʤʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʘ -   ʫ ʩ. ɹʝʟʜʨʠʢ; ʙ ï ʥʝʧʦʜʘʣʽʢ ʩ. ɻʣʠʥʩʴʢ). 

 
ʆʪʞʝ, ʦʙʩʪʝʞʝʥʽ ʜʝʨʝʚʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʤʘʶʪʴ ʚʠʟʥʘʯʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʟʘʛʘʣʦʤ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʘʨʥʦʤʫ ʩʪʘʥʽ. ɺʦʥʠ ʻ ʮʽʥʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʥʘʜʙʘʥʥʷʤ ʉʫʤʱʠʥʠ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 
ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʜʣʷ ʥʘʜʘʥʥʷ ʾʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʫ ʨʘʥʟʽ ʙʦʪʘʥʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ 
ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʎʽ ʜʚʘ ʜʝʨʝʚʘ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʽʡ, 
ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽʡ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ, ʟ ʝʢʩʢʫʨʩʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʦʶ 
ʤʝʪʦʶ ʪʘ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʞʦʣʫʜʽʚ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

16 

ɽʂʆʃʆɻɯʏʅɯ ʉʋʂʎɽʉɯɰ ʄɽʃɯʆʈɸʊʀɺʅʀʍ ʉʀʉʊɽʄ ʉʋʄʉʔʂʆɻʆ ʌɯʃɯɸʃʋ  
ʋʇʈɸɺʃɯʅʅʗ ɺʆɼʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ɺ ʂʈʆʃɽɺɽʎʔʂʆʄʋ ʈɸʁʆʅɯ 

 
ʅʠʯʠʢ ɹ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɻ. ʆ. ʂʣʠʤʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʣʽʦʨʘʮʽʷ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ 

ʤʝʪʦʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ˇʨʫʥʪʽʚ, ʚʦʜ, ʢʣʽʤʘʪʫ, ʨʝʣʴʻʬʫ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ. ʄʝʣʽʦʨʘʮʽʷ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʨʠʚʘʣʠʤ ʽ ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʙ'ʻʢʪʠ 
ʤʝʣʽʦʨʘʮʽʾ. ɼʦ ʤʝʣʽʦʨʘʮʽʾ ʥʘʣʝʞʘʪʴ ʦʩʫʰʝʥʥʷ ʡ ʟʨʦʰʝʥʥʷ ʟʝʤʝʣʴ, ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʦʢ ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ 
ʚʦʜ, ʟʘʢʨʽʧʣʝʥʥʷ ʧʽʩʢʽʚ ʽ ʷʨʽʚ ʪʦʱʦ. 

ɻʽʜʨʦʤʝʣʽʦʨʘʮʽʷ ï ʮʝ ʟʨʦʰʝʥʥʷ ʽ ʦʩʫʰʝʥʥʷ ʟʝʤʝʣʴ; ʩʫʢʫʧʥʽʩʪʴ ʟʘʭʦʜʽʚ ʪʘ ʩʧʦʨʫʜ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʧʦʣʽʧʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʚʘʥʥʷ 
ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ. 

ʄʝʣʽʦʨʦʚʘʥʠʡ ʛʝʢʪʘʨ ʜʘʻ ʚ 2-4 ʨʘʟʠ ʚʠʱʽ ʚʨʦʞʘʾ ï ʮʝ ʩʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ. ʊʦʤʫ, ʚʣʘʩʥʝ ʢʘʞʫʯʠ, ʥʘ 
ʤʝʣʽʦʨʘʮʽʾ ʪʨʠʤʘʻʪʴʩʷ ʩʚʽʪ. ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʦ ʚʦʽʩʪʠʥʫ ʩʪʦʣʽʪʪʷʤ ʤʝʣʽʦʨʘʮʽʾ: ʢʽʣʴʢʽʩʪʴ ʤʝʣʽʦʨʦʚʘʥʠʭ 
ʟʝʤʝʣʴ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʟʨʦʩʣʘ ʟ 8 ʜʦ 350 ʤʣʥ. ʛʝʢʪʘʨʽʚ. 

ʆʙôʻʢʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʦ ʦʙʨʘʥʦ: ʉʫʤʩʴʢʠʡ ʬʽʣʽʘʣ ʫʧʨʘʚʣʽʥʥʷ 
ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʂʨʦʣʝʚʝʮʴʢʦʤʫ ʨʘʡʦʥʽ. ʄʝʣʽʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ (ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʚʠʛʣʷʜ) 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʉʫʤʩʴʢʦʛʦ ʬʽʣʽʘʣʘ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 
ʂʨʦʣʝʚʝʮʴʢʦʤʫ ʨʘʡʦʥʽ 

 
ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʈʝʛʽʦʥʘʣʴʥʦʛʦ ʦʬʽʩʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ: 
1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʟʝʤʝʣʴ ʫ 
ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

2. ʉʧʨʷʤʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 
ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʟʝʤʝʣʴ ʫ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʇʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʣʷʪʴ 1251,5 ʤʣʥ.ʤ3 ʥʘ ʨʽʢ, ʟʘʪʚʝʨʜʞʝʥʽ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʧʘʩʠ ï 210,8 ʤʣʥ.ʤ3 ʥʘ ʨʽʢ. ɺʦʜʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʽʜʟʝʤʥʠʤʠ (ʘʨʪʝʟʽʘʥʩʴʢʠʤʠ) ʚʦʜʘʤʠ ʥʘ 
ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ 0,177 ʪʠʩ.ʤ3 ʥʘ ʨʽʢ. ʆʩʥʦʚʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʥʘ ʩʭʦʜʽ ʦʙʣʘʩʪʽ 
ʧʦʰʠʨʝʥʽ ʚ ʚʝʨʭʥʴʦ- ʪʘ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʽ ʥʘ ʟʘʭʦʜʽ ʦʙʣʘʩʪʽ ï ʚ 
ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʾʾ ʨʘʡʦʥʽʚ ʜʦʩʪʘʪʥʻ ʽ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʝ. 
ʗʢ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʫʩʽ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʦʙʣʘʩʪʽ ʥʝ ʚʽʜʯʫʚʘʶʪʴ ʧʨʦʙʣʝʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢ ʧʠʪʥʦʶ, ʪʘʢ ʽ 
ʪʝʭʥʽʯʥʦʶ ʚʦʜʦʶ. ʊʘʢ, ʟʘʛʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʽʜʟʝʤʥʦʾ (ʧʠʪʥʦʾ) ʚʦʜʠ ʫ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʢʫ 22% ʾʾ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʧʘʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ (ʪʝʭʥʽʯʥʦʾ) ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 2,0% ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, 
ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ  ʦʙʣʘʩʪʽ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʩʝʣʝʥʥʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʾʾ ʝʢʦʥʦʤʽʢʘ ʙʫʣʠ ʫ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʝʥʽ ʚʦʜʥʠʤʠ 
ʨʝʩʫʨʩʘʤʠ ʷʢ ʫ ʢʽʣʴʢʽʩʥʦʤʫ, ʪʘʢ ʽ ʫ ʷʢʽʩʥʦʤʫ ʧʣʘʥʽ, ʫ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 
ʝʢʦʣʦʛʽʯʥʠʭ ʩʫʢʮʝʩʽʡ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʨʝʛʽʦʥʫ, ʚʠʟʥʘʯʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽ, 
ʥʘʡʛʦʣʦʚʥʽʰʝ, ʚʩʪʘʥʦʚʠʪʠ ʢʣʶʯʦʚʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʛʘʣʫʟʽ. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʮʝ ʩʢʣʘʜʘʥʥʷ 
ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʧʨʦʧʦʟʠʮʽʡ ʧʦ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʟʦʢʨʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82


ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʈʋɹʂʀ ɻʆʃʆɺʅʆɻʆ ʂʆʈʀʉʊʋɺɸʅʅʗ ʅɸ ʇʈʀʂʃɸɼɯ ɹʆʈʆɺɽʅʔʂɯɺʉʔʂʆɻʆ ʃɯʉʅʀʎʊɺɸ 
ɼʇ çʃɽɹɽɼʀʅʉʔʂʀʁ ʃɯʉɻʆʉʇè 

 
ʇʷʪʢʽʥʘ ʆ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʦʨʦʚʝʥʴʢʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 5353,2 ʛʘ, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ɼʇ çʃʝʙʝʜʠʥʩʴʢʠʡ 

ʣʽʩʛʦʩʧè ʽ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʜʝʥʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ. 
ʂʦʥʪʦʨʘ ʣʽʩʥʠʮʪʚʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩ. ɹʦʨʦʚʝʥʴʢʘ ʢʚ.108 ʚʠʜ.63 ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʥʘ ʚʽʜʩʪʘʥʽ 16 ʢʤ ʚʽʜ ʢʦʥʪʦʨʠ ʣʽʩʛʦʩʧʫ ʪʘ 14 ʢʤ ʚʽʜ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʫ. 
ʊʝʨʠʪʦʨʽʷ ʣʽʩʥʠʮʪʚʘ ʨʦʟʜʽʣʝʥʘ ʥʘ 4 ʤʘʡʩʪʝʨʩʴʢʽ ʜʽʣʴʥʠʮʽ(ʦʙʭʦʜʠ). ʇʦʧʝʨʝʜʥʻ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʚ 2007 ʨʦʮʽ. ʃʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʂʦʤʧʣʝʢʩʥʦʶ ʣʽʩʦʚʧʦʨʷʜʥʦʶ ʝʢʩʧʝʜʠʮʽʻʶ 
ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʣʽʩʦʚʧʦʨʷʜʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ῁ʻʜʥʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 
ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ʈʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ 1 ʨʦʟʨʷʜʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʃʽʩʦʚʦʛʦ ʢʦʜʝʢʩʫ 
ʋʢʨʘʾʥʠ, ʯʠʥʥʦʾ ʣʽʩʦʚʧʦʨʷʜʥʦʾ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʨʽʰʝʥʴ ʣʽʩʦʚʧʦʨʷʜʥʦʾ ʥʘʨʘʜʠ  

ʇʨʦʙʣʝʤʠ ʨʫʙʦʢ ʽ ʧʦʥʦʚʣʝʥʥʷ ʣʽʩʫ ʥʘʙʫʚʘʶʪʴ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʚʘʛʠ, ʪʦʤʫ ʚʠʚʯʝʥʥʷʤ ʾʭ ʟʘʡʤʘʻʪʴʩʷ 
ʥʠʟʢʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ, ʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɹʫʜʴ-ʷʢʘ ʨʫʙʢʘ ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʷ ʪʘʢʠʤ 
ʯʠʥʦʤ, ʱʦʙ ʥʘ ʾʾ ʤʽʩʮʽ ʫʩʧʽʰʥʦ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʣʽʩʦʚʘ ʩʠʩʪʝʤʘ. ʋʩʧʽʭ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʥʘ ʟʨʫʙʘʭ, 
ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʚʦʜʦʦʭʦʨʦʥʥʠʭ, ʟʘʭʠʩʥʠʭ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʣʝʞʘʪʴ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ 
ʩʧʦʩʦʙʽʚ ʨʫʙʦʢ ʪʘ ʾʭ ʪʝʭʥʦʣʦʛʽʾ. 

 
 
ʈʫʙʢʠ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ð ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ ʫ ʩʪʠʛʣʠʭ ʪʘ ʧʝʨʝʩʪʽʡʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʨʝʨʚʥʦʛʦ, ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ ʽ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʽʡʢʠʭ 
ʜʝʨʝʚʦʩʪʘʥʽʚ, ʾʭ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɼʦ ʨʫʙʢʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʧʦʰʢʦʜʞʝʥʽ, ʫʩʠʭʘʶʯʽ, ʥʠʟʴʢʦʧʦʚʥʦʪʥʽ ʪʘ ʽʥʰʽ ʥʘʩʘʜʞʝʥʥʷ, 
ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʪʝʨʤʽʥʦʚʦʾ ʨʫʙʢʠ ʟʘ ʩʚʦʾʤ ʩʪʘʥʦʤ, ʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ ʚʠʡʰʣʠ ʟ ʧʽʜʩʦʯʢʠ. ʎʝ ʤʦʞʥʘ 
ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ï ʩʦʢʠʨʦʶ, ʧʠʣʢʦʶ ʘʶʦ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ï ʙʝʥʟʦʧʠʣʢʦʶ, 
ʢʫʱʦʨʽʟʦʤ.  

ɯʥʦʜʽ ʧʨʠ ʛʦʣʦʚʥʽʡ ʨʫʙʮʽ ʚʠʨʽʰʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʟʘʤʽʥʠ ʩʪʘʨʦʚʽʢʦʚʠʭ, ʯʘʩʪʦ ʨʦʟʣʘʜʥʘʥʠʭ 
ʜʝʨʝʚʦʩʪʘʥʽʚ, ʙʽʣʴʰ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʘʙʦ ʟ ʢʨʘʱʠʤ ʝʢʦʣʦʛʦ-ʟʘʭʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʠʢʣʶʯʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʟ ʨʦʟʨʘʭʫʥʢʫ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ çʇʦʨʷʜʢʫ 
ʧʦʜʽʣʫ ʣʽʩʽʚ ʥʘ ʢʘʪʝʛʦʨʽʾ ʪʘ ʚʠʜʽʣʝʥʥʷ ʦʩʦʙʣʠʚʦ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢè (ʧʦʩʪʘʥʦʚʘ ʂʄ ˉ733 ʚʽʜ 
16.05.2007 ʨʦʢʫ). 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʟʘʟʥʘʯʝʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʚʠʢʣʶʯʝʥʦ ʟ ʨʦʟʨʘʭʫʥʢʫ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 
18,0% ʚʢʨʠʪʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʪʘ 15,3% ʧʣʦʱʽ ʩʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʋ ʟʚ῁ʷʟʢʫ ʟ ʮʠʤ, 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʬʦʥʜ ʣʽʩʥʠʮʪʚʘ ʩʢʣʘʜʘʻ 554,8 ʛʘ ʟ ʟʘʧʘʩʦʤ 200,30 ʪʠʩ. ʤ3, ʘ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʛʦʣʦʚʥʦʛʦ 
ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʚʽʟʽʡʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʪʴ 110,97 ʪʠʩ.ʤ3 ʣʽʢʚʽʜʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʚʽʟʽʡʥʠʡ ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʠʡ ʚ ʮʽʣʦʤʫ ʧʦ 
ʣʽʩʛʦʩʧʫ ʚ ʨʦʟʨʽʟʽ ʢʘʪʝʛʦʨʽʡ ʣʽʩʽʚ, ʛʦʩʧʯʘʩʪʠʥ ʽ ʛʦʩʧʩʝʢʮʽʡ. ʈʦʟʧʦʜʽʣ ʡʦʛʦ ʫ ʨʦʟʨʽʟʽ ʣʽʩʥʠʮʪʚ ʧʨʦʚʝʜʝʥʦ 
ʧʨʦʧʦʨʮʽʡʥʦ ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʬʦʥʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʪʘʥʫ 
ʥʘʩʘʜʞʝʥʴ. 

ʅʘ ʨʝʚʽʟʽʡʥʠʡ ʧʝʨʽʦʜ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʧʨʦʝʢʪʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʨʫʙʦʢ ʪʘ ʦʯʠʱʝʥʥʷ ʣʽʩʦʩʽʢ ʫ ʧʦʚʥʽʡ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟ çʇʨʘʚʠʣʘʤʠ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠè, ʂʠʾʚ-1995. ʆʩʥʦʚʥʠʤʠ 
ʩʧʦʩʦʙʘʤʠ ʨʫʙʢʘʤʠ ʫ ʣʽʩʥʠʮʪʚʽ ʻ: ʩʫʮʽʣʴʥʦ-ʣʽʩʦʩʽʯʥʽ ʨʫʙʢʠ  

ɺʚʘʞʘʶ, ʱʦ ɹʦʨʦʚʝʥʴʢʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ɼʇ çʃʝʙʝʜʠʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʜʽʣʷʻ ʫʚʘʛʫ 
ʩʚʦʾʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʚʦʜʠʪʴ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 
ʟʜʽʡʩʥʶʻ ʨʷʜ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 
ʟʤʝʥʰʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʇʈʀʈʆɼʅɯ ɿɸʇʃɸɺʅɯ ʃʋʂʀ ʋʂʈɸɰʅʀ ʗʂ ɺɸɾʃʀɺʀʁ ɹɯʆʃʆɻɯʏʅʀʁ ʈɽʉʋʈʉ ʊɸ ʂʆʈʄʆɺɸ ɹɸɿɸ 
ʊɺɸʈʀʅʅʀʎʊɺɸ 

 
ʇʷʪʢʽʥʘ ʆ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʂ. ʉ. ʂʠʨʠʣʴʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘʧʣʘʚʥʽ ʣʫʢʠ ï ʮʝ ʢʦʨʤʦʚʽ ʫʛʽʜʜʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʷʢʽ ʱʦʨʦʢʫ ʟʘʪʦʧʣʶʶʪʴʩʷ ʚʝʩʥʷʥʠʤʠ ʪʘʣʠʤʠ 

ʚʦʜʘʤʠ. ʎʝ ʫʛʽʜʜʷ ʧʨʠʨʫʩʣʦʚʦʾ, ʮʝʥʪʨʘʣʴʥʦʾ ʘʙʦ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʨʠʪʝʨʘʩʥʦʾ (ʧʨʠʤʘʪʝʨʠʢʦʚʦʾ) ʯʘʩʪʠʥ 
ʟʘʧʣʘʚʠ. ʈʦʩʣʠʥʥʽʩʪʴ ʾʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʫ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʚʠʜʽʚ 
ʨʦʩʣʠʥ. ʊʘʢ, ʬʣʦʨʘ ʧʨʠʨʦʜʥʠʭ ʟʘʧʣʘʚʥʠʭ ʣʫʢ ʚʢʣʶʯʘʻ ʮʽʥʥʽ ʫ ʢʦʨʤʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ: ʩʪʦʢʦʣʦʩ ʙʝʟʦʩʪʠʡ, 
ʪʦʥʢʦʥʽʛ ʣʫʯʥʠʡ, ʨʘʡʛʨʘʩ ʧʘʩʦʚʠʱʥʠʡ, ʢʦʩʪʨʠʮʶ ʣʫʯʥʫ, ʪʠʤʦʬʽʾʚʢʫ ʣʫʯʥʫ, ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, ʢʦʥʶʰʠʥʫ ʙʽʣʫ, 
ʢʦʥʶʰʠʥʫ ʣʫʯʥʫ ʽ ʢʦʥʶʰʠʥʫ ʩʝʨʝʜʥʶ, ʣʶʮʝʨʥʫ ʞʦʚʪʫ ʪʘ ʣʶʮʝʨʥʫ ʭʤʝʣʝʚʠʜʥʫ. ʇʨʠʨʦʜʥʽ ʟʘʧʣʘʚʥʽ ʣʫʢʠ, 
ʢʨʽʤ ʪʦʛʦ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʤʽʩʮʝʤ ʟʦʩʝʨʝʜʞʝʥʥʷ ʣʫʯʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʢʦʨʤʦʚʠʤ 
ʨʝʩʫʨʩʦʤ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʜʘʶʪʴ ʧʦʚʥʦʮʽʥʥʝ ʩʽʥʦ ʚʠʩʦʢʠʭ ʢʦʨʤʦʚʠʭ ʷʢʦʩʪʝʡ. ʃʫʯʥʽ ʝʢʦʩʠʩʪʝʤʠ 
ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʦʩʥʦʚʥʠʤʠ ʬʦʨʤʘʤʠ ʷʢʦʛʦ ʚʠʩʪʫʧʘʶʪʴ: ʥʘʜʤʽʨʥʽ 
ʩʽʥʦʢʦʩʽʥʥʷ, ʚʠʧʘʩʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʢʨʝʘʮʽʷ. ɰʭ ʩʪʘʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤʠ (ʩʪʨʦʢʽʚ ʪʘ ʢʨʘʪʥʦʩʪʽ ʩʽʥʦʢʦʩʽʥʴ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʩʦʚʠʱʥʠʭ ʪʘ 
ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ). ʊʦʤʫ ʦʙʨʘʥʘ ʪʝʤʘ ʤʘʻ ʷʢ ʥʘʫʢʦʚʝ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʇʣʦʱʘ ʟʘʧʣʘʚʥʠʭ ʣʫʢ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 1,9 ʤʣʥ ʛʘ ʫ ʟʘʧʣʘʚʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ʽ 0,6 ʤʣʥ ʛʘ ʫ ʟʘʧʣʘʚʘʭ 
ʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ. ɿʘʧʣʘʚʥʽ ʣʫʢʠ ʤʘʡʞʝ ʱʦʨʽʯʥʦ ʟʘʣʠʚʘʶʪʴʩʷ ʪʘʣʠʤʠ ʚʦʜʘʤʠ, ʧʽʩʣʷ ʩʧʘʜʘʥʥʷ ʷʢʠʭ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʤʫʣ, ʙʘʛʘʪʠʡ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʪʘʢ ʟʚʘʥʠʡ ʬʘʢʪʦʨ ʟʘʧʣʘʚʥʦʩʪʽ). ʎʝ ʩʪʚʦʨʶʻ 
ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʽʥʥʠʭ ʣʫʯʥʠʭ ʚʠʜʽʚ. ʍʦʯʘ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤ 
ʯʘʩʦʤ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨʽʯʦʢ ʩʫʪʪʻʚʦ ʟʤʽʥʝʥʠʡ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʣʘʙʦ ʚʠʨʘʞʝʥʦʤʫ ʟʘʪʦʧʣʝʥʥʽ 
ʟʘʧʣʘʚ. ɸ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜʙʠʚʘʻʪʴʩʷ, ʥʘ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʣʫʯʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʽ ʩʪʘʥʽ ʧʦʧʫʣʷʮʽʡ 
ʦʢʨʝʤʠʭ ʚʠʜʽʚ. ʃʫʯʥʠʡ ʬʽʪʦʮʝʥʦʟ ʫʪʚʦʨʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʪʨʘʚôʷʥʠʩʪʠʤʠ ʨʦʩʣʠʥʘʤʠ-ʤʝʟʦʬʽʪʘʤʠ, ʷʢʽ 
ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʨʦʜʠʥ. ʇʨʠʡʥʷʪʦ ʨʦʟʨʽʟʥʷʪʠ ʦʢʨʝʤʽ ʛʦʩʧʦʜʘʨʩʴʢʦ ʚʘʞʣʠʚʽ ʛʨʫʧʠ ʣʫʯʥʦʛʦ ʪʨʘʚʦʩʪʦʶ: 
ʟʣʘʢʠ, ʙʦʙʦʚʽ, ʨʽʟʥʦʪʨʘʚôʷ ʪʘ ʦʩʦʢʠ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʫ ʢʦʨʤʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʟʣʘʢʠ ʽ ʙʦʙʦʚʽ. ʈʦʩʣʠʥʠ 
ʥʘ ʣʫʢʘʭ ʫʪʚʦʨʶʶʪʴ ʜʝʨʥʠʥʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʱʽʣʴʥʦ ʟʽʤʢʥʫʪʠʭ ʥʘʜʟʝʤʥʠʭ ʩʪʝʙʝʣ, ʣʠʩʪʢʽʚ ʽ ʧʽʜʟʝʤʥʠʭ 
ʦʨʛʘʥʽʚ ï ʢʦʨʝʥʝʚʠʱ ʽ ʢʦʨʝʥʽʚ.  

ʇʨʠʨʦʜʥʽ ʣʫʯʥʽ ʫʛʽʜʜʷ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʽ ʥʝʚʽʜʻʤʥʠʡ ʝʣʝʤʝʥʪ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʧʦʟʠʪʠʚʥʦ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʰʽ ʪʠʧʠ ʝʢʦʩʠʩʪʝʤ ʽ ʙʽʦʩʬʝʨʫ ʟʘʛʘʣʦʤ ʪʘ ʦʜʥʦʯʘʩʥʦ ʩʣʫʛʫʶʪʴ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ 
ʨʦʩʣʠʥʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʢʦʥʫʶʪʴ ˇʨʫʥʪʦ-ʚʦʜʦʦʭʦʨʦʥʥʫ ʬʫʥʢʮʽʶ. ɺʯʝʥʽ ʜʘʚʥʦ ʚʠʷʚʠʣʠ ʽʩʥʫʚʘʥʥʷ 

ʪʽʩʥʦʛʦ ʟʚ¡̫ʟʢʫ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʧʦʣʷ ʽ ʙʽʦʛʽʜʨʦʮʝʥʦʟʽʚ, ʤʽʞ ʷʢʠʤʠ ʚ ʧʝʨʝʭʽʜʥʽʡ ʟʦʥʽ ʨʦʟʤʽʱʝʥʽ ʣʫʯʥʽ, ʙʦʣʦʪʥʽ 
ʡ ʣʽʩʦʚʽ ʙʽʦʛʝʦʮʝʥʦʟʠ. ʃʫʯʥʽ ʙʽʦʛʝʦʮʝʥʦʟʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʝʨʦʟʽʡʥʦ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽʡ ʟʦʥʽ, ʪʘʢʦʞ 
ʚʽʜʽʛʨʘʶʪʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʨʦʣʴ. ʎʝ ʩʚʦʻʨʽʜʥʽ ʙʽʦʬʽʣʴʪʨʠ, ʱʦ ʟʘʪʨʠʤʫʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ. ɰʭ 
ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʥʘʚʽʪʴ ʥʘ ʢʨʫʪʠʭ ʩʭʠʣʘʭ ʦʙʝʨʽʛʘʻ ˇʨʫʥʪʠ ʚʽʜ ʝʨʦʟʽʾ ʡ ʨʘʟʦʤ ʽʟ ʣʽʩʘʤʠ ʪʘ ʯʘʛʘʨʥʠʢʘʤʠ 
ʟʘʭʠʱʘʻ ʙʝʨʝʛʠ ʨʽʯʦʢ ʚʽʜ ʟʘʤʫʣʝʥʥʷ ʡ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢʦʞ ʫ ʩʢʣʘʜʽ ʣʫʯʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʦʩʝʨʝʜʞʝʥʦ ʮʽʥʥʝ 
ʣʫʯʥʝ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʩʝʨʝʜ ʷʢʦʛʦ ʣʽʢʘʨʩʴʢʽ, ʪʝʭʥʽʯʥʽ, ʤʝʜʦʥʦʩʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ ʚʠʜʠ ʨʦʩʣʠʥ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʘʭʫʥʦʢ ʣʫʯʥʠʭ 
ʜʽʣʷʥʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʩʪʘʥʥʽʭ ʩʪʫʧʝʥʷʭ ʧʘʩʢʚʘʣʴʥʦʾ ʜʠʛʨʝʩʽʾ, ʻ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʣʫʢʽʚ. ɺʦʥʠ 
ʩʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʘʙʦ ʜʦʢʦʨʽʥʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ, ʷʢʝ ʩʧʨʠʷʪʠʤʝ ʦʟʜʦʨʦʚʣʝʥʥʶ 
ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʨʝʛʽʦʥʫ, ʧʨʠʧʠʥʝʥʥʶ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʗʢ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʚʦʩʪʦʶ, ʪʘʢ ʽ ʡʦʛʦ ʧʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʜʟʝʤʥʘ ʬʽʪʦʤʘʩʘ ʢʦʨʤʦʚʠʭ ʨʦʩʣʠʥ ʻ ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʢʦʨʤʽʚ ʜʣʷ 
ʪʚʘʨʠʥʥʠʮʪʚʘ (ʂʦʭʘʥ ʪʘ ʽʥ., 2008). ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘ ʰʪʫʯʥʠʭ ʣʫʢʘʭ ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ ʚʘʞʣʠʚʦ 
ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʟʘʧʘʩʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ˇʨʫʥʪʽ. ʆʜʥʘʢ ʦʩʥʦʚʥʠʤ 
ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʘʟʦʪʦʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʣʫʢʘʭ ʜʦʙʨʠʚ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʦʧʪʠʤʘʣʴʥʠʭ 
ʜʦʟ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʠʱʫʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʡ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ 
ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʨʤʫ. ʗʢ ʥʘʩʣʽʜʦʢ ï ʧʦʣʽʧʰʫʻʪʴʩʷ ʡʦʛʦ ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ. 

ʇʨʠʨʦʜʥʽ ʣʫʯʥʽ ʪʨʘʚʦʩʪʦʾ ʜʘʶʪʴ ʥʘʡʜʝʰʝʚʰʠʡ ʢʦʨʤ, ʘ ʟʚʽʜʩʠ ʡ ʥʘʡʜʝʰʝʚʰʽ ʧʨʦʜʫʢʪʠ 
ʪʚʘʨʠʥʥʠʮʪʚʘ. ʆʜʥʘʢ ʾʭ ʦʪʨʠʤʘʥʥʷ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 
ʧʨʠʨʦʜʥʠʤʠ ʟʘʧʣʘʚʥʠʤʠ ʣʫʢʘʤʠ ʯʝʨʝʟ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʩʠʩʪʝʤʫ ʩʽʥʦʢʦʩʽʥʴ ʪʘ ʚʠʧʘʩʘʥʥʷ. ʎʝ 
ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ ʣʫʯʥʫ ʝʢʦʩʠʩʪʝʤʫ ʥʝ ʪʽʣʴʢʠ ʷʢ ʜʞʝʨʝʣʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʡ ʜʞʝʨʝʣʦ ʧʦʚʥʦʮʽʥʥʦʛʦ 
ʢʦʨʤʫ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʉʪʚʦʨʝʥʥʷ ʞ ʰʪʫʯʥʠʭ ʣʫʢʽʚ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʥʝʚʠʛʽʜʥʠʤ. ɿʘʪʨʘʪʠ ʥʘ 
ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʾ ʣʫʢʠ, ʧʽʜʙʽʨ ʚʠʜʽʚ, ʟʘʢʫʧʽʚʣʷ ʥʘʩʽʥʥʷ, ʜʦʙʨʠʚ ʪʘ ʽʥʰʽ ʟʘʭʦʜʠ ʱʦʜʦ 
ʜʦʛʣʷʜʫ ʟʘ ʪʘʢʠʤ ʣʫʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʪʝʨʤʽʥ ʽʩʥʫʚʘʥʥʷ ʪʘʢʦʾ ʣʫʢʠ ʩʢʣʘʜʘʻ 
ʚʩʴʦʛʦ ʙʣʠʟʴʢʦ 5 ʨʦʢʽʚ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 

 
 
  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

19 

ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʀʁ ʌʆʅɼ ʇʋʊʀɺʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ 
 

ʈʘʩʪʦʚ ɯ. ʆ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʂ. ʉ. ʂʠʨʠʣʴʯʫʢ 
ʉʫʤʴʩʢʠʡ ʅɸʋ 
 
ʅʘʧʨʠʢʽʥʮʽ XX ï ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʴ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ, ʚʠʥʠʢ 

ʥʝʘʙʠʷʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʠʪʘʥʴ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʜʣʷ ʩʫʯʘʩʥʠʭ ʽ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ, ʘ 
ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʙʽʦʩʬʝʨʽ. ʈʦʟʧʦʯʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷ 
ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ: ʧʽʜʪʨʠʤʢʘ ʯʠ 
ʨʦʟʰʠʨʝʥʥʷ ʟʦʥʠ ʧʨʠʨʦʜʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ; ʧʽʜʪʨʠʤʢʘ ʯʠ ʧʦʢʨʘʱʝʥʥʷ ʧʦʰʠʨʝʥʥʷ, ʤʽʛʨʘʮʽʾ 
ʪʘ/ʘʙʦ ʛʝʥʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʧʝʚʥʠʭ ʚʠʜʽʚ; ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ ʘʨʝʘʣʽʚ ʽʩʥʫʚʘʥʥʷ; ʟʘʭʠʩʪ ʚʠʜʽʚ, ʷʢʽ 
ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ, ʫʨʘʟʣʠʚʠʭ, ʢʣʶʯʦʚʠʭ ʯʠ ʢʦʤʧʣʝʢʩʥʠʭ ʚʠʜʽʚ; ʧʽʜʪʨʠʤʢʘ ʯʠ 
ʧʦʢʨʘʱʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ; ʧʽʜʪʨʠʤʢʘ ʯʠ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʷʢʦʩʪʽ; ʢʦʥʪʨʦʣʴ ʝʨʦʟʽʾ; ʟʘʭʠʩʪ 
ʮʽʥʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʬʦʨʤ; ʧʽʜʪʨʠʤʢʘ ʙʽʦʮʝʥʦʟʫ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʘʮʽʻʶ; ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʩʫʩʽʜʥʽʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ [1]. ɺʩʴʦʛʦ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʦ ʙʽʣʴʰʝ 
8512 ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽʟ ʨʽʟʥʠʤ ʟʘʧʦʚʽʜʥʠʤ ʨʝʞʠʤʦʤ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 4,418 ʤʣʥ ʛʘ ʚ 
ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʬʘʢʪʠʯʥʘ ʧʣʦʱʘ 4,085 ʤʣʥ ʛʘ) ʪʘ 402500,0 ʛʘ ʚ ʤʝʞʘʭ ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʤʦʨʷ 
[1], ʷʢʽ ʟʘʡʤʘʶʪʴ 6,77 % ʧʣʦʱʽ ʋʢʨʘʾʥʠ. ʊʘʢʠʡ ʧʦʢʘʟʥʠʢ ʤʘʡʞʝ ʫ 2,5 ʨʘʟʠ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, 
ʪʦʤʫ ʦʙʨʘʥʘ ʪʝʤʘ ʱʦʜʦ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʨʽʟʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ʻ 
ʘʢʪʫʘʣʴʥʦʶ ʽ ʟ ʥʘʫʢʦʚʦʾ, ʽ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ. 

ʈʝʛʽʦʥʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʇʫʪʠʚʣʴʩʴʢʠʡ ʨʘʡʦʥ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʫʤʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʨʘʡʦʥʫ ï ʤʽʩʪʦ ʇʫʪʠʚʣʴ, ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʨʽʯʢʠ 
ʉʝʡʤ, ʧʨʠʪʦʢʠ ɼʝʩʥʠ, ʟʘ 100 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʪʘ ʟʘ 22 ʢʤ ʚʽʜ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ 
ʇʫʪʠʚʣʴ. ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʘʥʦʤ ʥʘ 01.10.2020 ʥʘʣʽʯʫʻ 291 ʦʙôʻʢʪ 
ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 178595,6 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 7,49 % ʚʽʜ ʧʣʦʱʽ ʦʙʣʘʩʪʽ (çʧʦʢʘʟʥʠʢ ʟʘʧʦʚʽʜʥʦʩʪʽè). 
ʉʫʯʘʩʥʘ ʤʝʨʝʞʘ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʢʣʶʯʘʻ 19 ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (50,5 
ʪʠʩ. ʛʘ ï 26 %) ʪʘ 272 ʦʙôʻʢʪʘ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (128 ʪʠʩ. ʛʘ ï 74 %). ʅʘ ʪʝʨʠʪʦʨʽʾ ʇʫʪʠʚʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 
ʨʦʟʪʘʰʦʚʘʥʦ 12 ʦʙôʻʢʪʽʚ ʇɿʌ ʨʽʟʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʉʝʨʝʜ ʥʠʭ: 1 ʨʝʛʽʦʥʘʣʴʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ 
çʉʝʡʤʩʴʢʠʡè, 1 ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʪʨʴʦʭ ʨʘʡʦʥʽʚ 
çʉʝʨʝʜʥʴʦʩʝʡʤʩʴʢʠʡè, 4 ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ: ʙʦʪʘʥʽʯʥʠʡ çʄʘʨʠʮʷè, ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʖʨʽʾʚʩʴʢʠʡ, 
ʣʘʥʜʰʘʬʪʥʽ çʄʦʚʯʘʥʩʴʢʠʡè ʪʘ çʄʦʥʘʩʪʠʨʩʴʢʠʡ ʣʽʩè, 5 ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ: 3 ʙʦʪʘʥʽʯʥʠʭ çɼʫʙè, çɼʫʙʠè ʪʘ 
çʅʦʚʦʩʣʦʙʽʜʩʴʢʽ ʜʫʙʠè, 2 ʛʽʜʨʦʣʦʛʽʯʥʽ çʆʟʝʨʦ ʏʝʨʚʦʥʝè ʪʘ çʉʧʘʜʱʘʥʩʴʢʽ ʦʟʝʨʘè, 1 ʧʘʨʢ-ʧʘʤôʷʪʢʘ ʩʘʜʦʚʦ-
ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ çɺʦʣʦʢʠʪʠʥʩʴʢʠʡè. ɿʘʧʦʚʽʜʥʠʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʚʽʜʩʫʪʥʽ. 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ (ʈʃʇ) çʉʝʡʤʩʴʢʠʡè ï ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 
ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʤʝʞʘʭ ʯʦʪʠʨʴʦʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ: ʇʫʪʠʚʣʴʩʴʢʦʛʦ (36210,6 ʛʘ) ï ʜʦ 
ʪʝʨʠʪʦʨʽʾ ʚʭʦʜʠʪʴ ʤʝʞʠʨʽʯʯʷ ʉʝʡʤ ï ʂʣʝʚʝʥʴ; ʂʦʥʦʪʦʧʩʴʢʦʛʦ (30865,4 ʛʘ) ï ʜʘʣʽ ʥʘ ʟʘʭʽʜ ʜʦ ʤʝʞʽ ʟ 
ʏʝʨʥʽʛʽʚʩʴʢʦʶ ʦʙʣʘʩʪʶ; ʯʘʩʪʠʥʘ ʥʘʣʝʞʠʪʴ ʂʨʦʣʝʚʝʮʴʢʦʤʫ (24664,6 ʛʘ) ʪʘ ɹʫʨʠʥʩʴʢʦʤʫ (7117,3 ʛʘ) 
ʨʘʡʦʥʘʤ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʫ ʩʪʘʥʦʚʠʪʴ 98857,9 ʛʘ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʝ ʥʘʡʙʽʣʴʰʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ 
ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ. 

çʉʝʨʝʜʥʴʦʩʝʡʤʩʴʢʠʡ ʟʘʢʘʟʥʠʢè ï ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ 
ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʇʫʪʠʚʣʴʩʴʢʦʛʦ, ɹʽʣʦʧʽʣʴʩʴʢʦʛʦ ʽ ɹʫʨʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʫ ʜʦʣʠʥʽ 
ʨʽʯʢʠ ʉʝʡʤʫ, ʱʦ ʚʢʨʠʪʘ ʰʠʨʦʢʦʣʠʩʪʷʥʠʤʠ ʣʽʩʘʤʠ, ʘ ʪʘʢʦʞ ʫ ʧʨʠʛʠʨʣʦʚʽʡ ʯʘʩʪʠʥʽ ɺʠʨʫ. ʇʣʦʱʘ 2020,8 ʛʘ. 
ʉʪʘʪʫʩ ʥʘʜʘʥʦ ʫ 1987 ʨʦʮʽ. 

çʄʘʨʠʮʷè ï ʙʦʪʘʥʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 14,2 ʛʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʢʣʝʥʦʚʦ-
ʣʠʧʦʚʦ-ʜʫʙʦʚʠʤʠ ʽ ʣʠʧʦʚʦ-ʜʫʙʦʚʠʤʠ ʣʽʩʘʤʠ. ʉʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʈʃʇ çʉʝʡʤʩʴʢʠʡè. 

çʖʨʽʾʚʩʴʢʠʡ ʟʘʢʘʟʥʠʢè ï ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʘʧʣʘʚʽ 
ʨʽʯʢʠ ɻʦʨʠ, ʥʘ ʧʣʦʱʽ 211 ʛʘ. ʊʝʨʠʪʦʨʽʷ ʟʘʢʘʟʥʠʢʘ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʙʦʣʦʪʥʦʛʦ ʤʘʩʠʚʫ çʄʦʣʯʝè. 

çʄʦʚʯʘʥʩʴʢʠʡ ʟʘʢʘʟʥʠʢè ï ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʣʦʱʝʶ 706 ʛʘ. 
ɿʘʢʘʟʥʠʢ ʦʭʦʧʣʶʻ ʯʘʩʪʠʥʫ ʚʝʣʠʢʦʛʦ ʙʦʣʦʪʥʦʛʦ ʤʘʩʠʚʫ çʄʦʚʯʝè, ʱʦ ʨʦʟʪʘʰʦʚʥʠʡ ʫ ʟʘʧʣʘʚʽ ʨʽʯʢʠ ɻʦʨʥ. 
ʅʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʨʘʥʽʰʝ ʧʨʦʚʦʜʠʣʠʩʷ ʪʦʨʬʦʨʦʟʨʦʙʢʠ, ʟʘʨʘʟ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʫʢʮʝʩʽʡʥʽ ʟʤʽʥʠ ʫ ʥʘʧʨʷʤʢʫ 
ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ. 

çʄʦʥʘʩʪʠʨʩʴʢʠʡ ʣʽʩè  ï ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 864 ʛʘ. ʗʚʣʷʻ ʩʦʙʦʶ 
ʤʘʩʠʚ ʢʣʝʥʦʚʦ-ʜʫʙʦʚʦʛʦ ʣʽʩʫ ʟ ʫʥʽʢʘʣʴʥʦʶ ʬʘʫʥʦʶ. 

ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʇɿʌ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʨʝʞʠʤʫ ʥʘ ʚʞʝ ʽʩʥʫʶʯʠʭ 
ʪʝʨʠʪʦʨʽʷʭ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʣʶʜʩʪʚʘ ʽʟ ʧʨʦʧʘʛʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 
ʷʢʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʽ ʪʘʢʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ 
ʜʦʚʢʽʣʣʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 
1.ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. URL: http://pzf.menr.gov.ua/ 
2. ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠ (ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. URL: 

https://pzf.land.kiev.ua/pzf-obl-18.html  

http://pzf.menr.gov.ua/
https://pzf.land.kiev.ua/pzf-obl-18.html
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ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ʉʊɸʅʋ ʃɸʅɼʐɸʌʊʅʆɻʆ ɿɸʂɸɿʅʀʂɸ ʄɯʉʎɽɺʆɻʆ ɿʅɸʏɽʅʅʗ 
çɻʆʈʆɼʀʑɽè ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ 

 
ʈʫʙʘʥ ɸ. ɺ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 271 ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ 

ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 176959,1546 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 7,42 % ʚʽʜ ʧʣʦʱʽ ʦʙʣʘʩʪʽ (çʧʦʢʘʟʥʠʢ ʟʘʧʦʚʽʜʥʦʩʪʽè). 
ʉʫʯʘʩʥʘ ʤʝʨʝʞʘ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʢʣʶʯʘʻ 19 ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 
ʧʣʦʱʝʶ 50,5 ʪʠʩ. ʛʘ ʪʘ 252 ʦʙôʻʢʪʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 126,5 ʪʠʩ. ʛʘ. ʈʽʰʝʥʥʷʤ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʘ 
ʨʘʜʘ ʚʽʜ 06.07.2018 çʇʨʦ ʟʤʽʥʠ ʚ ʤʝʨʝʞʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʦʙʣʘʩʪʽè 
ʦʛʦʣʦʰʝʥʦ ʦʙôʻʢʪʘʤʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʢʘʟʥʠʢʠ ʚ ʃʝʙʝʜʠʥʩʴʢʦʤʫ 
ʨʘʡʦʥʽ ï çɻʦʨʦʜʠʱʝè 

ʇʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚʘʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʝʬʝʢʪʠʚʥʽ 
ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʢʦʥʪʨʦʣʶ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ 
ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ, ʘʝʨʦʢʦʩʤʽʯʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ. ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʜʠʩʪʘʥʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʟʥʽ ʩʢʣʘʜʦʚʽ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ - ʨʦʩʣʠʥʥʽʩʪʴ, ˇʨʫʥʪ, ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ - ʧʦ-
ʨʽʟʥʦʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʘ. ʂʦʞʝʥ ʦʙ'ʻʢʪ 
ʚʦʣʦʜʽʻ ʚʣʘʩʥʦʶ ʢʨʠʚʦʶ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ 
ʢʽʣʴʢʦʩʪʽ ʧʦʛʣʠʥʫʪʦʛʦ ʚʠʜʠʤʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʘ ʽ ʚʽʜʙʠʪʦʛʦ ʙʣʠʞʥʴʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʈʦʩʣʠʥʥʽʩʪʴ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʚʽʜʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ. ʇʽʛʤʝʥʪ ʭʣʦʨʦʬʽʣʫ ʟʜʦʨʦʚʦʾ ʨʦʩʣʠʥʠ ʧʦʛʣʠʥʘʻ 
ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʠʤʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʘ, ʘ ʢʣʽʪʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʠ ʚʽʜʦʙʨʘʞʘʻ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 
ʙʣʠʞʥʴʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ. ʇʦʨʽʚʥʶʶʯʠ ʜʘʥʽ ʟʥʘʯʝʥʥʷ, ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 
ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʨʦʟʨʽʟʥʷʶʯʠ ʡʦʛʦ ʩʝʨʝʜ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʩʢʣʘʜʦʚʠʭ.  

ʊʘʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʬʽʪʦʮʝʥʦʟʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ NDVI (the Normalized Difference Vegetation Index). 

ʐʢʘʣʘ ʽʥʜʝʢʩʫ NDVI ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ -1 ï 1. ʅʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʜʘʶʪʴ ʚʦʜʦʡʤʠ, ʙʫʜʠʥʢʠ, 
ʭʤʘʨʠ, ʩʥʽʛ; ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʦʚʽ ʟʘʟʚʠʯʘʡ ʚʽʜʧʦʚʽʜʘʻ ʽʥʜʝʢʩ 0,1 ï 0,2. ɸʣʝ ʜʣʷ ʨʦʩʣʠʥʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ 
ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ 0,2 ï 1 (ʟʜʦʨʦʚʘ, ʛʫʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ ï 0,5; ʨʦʟʨʽʜʞʝʥʘ ï ʚ ʤʝʞʘʭ 0,2 ï 0,5). 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʜʽʣʷʥʦʢ, ʱʦ ʚʢʨʠʪʽ ʟʜʝʙʽʣʴʰʦʛʦ ʣʽʩʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʥʝʦʙʭʽʜʥʦ 
ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʴ ʟʘ ʢʦʞʥʽ ʪʨʠ ʤʽʩʷʮʽ ʨʦʢʫ. 

ɸʙʠ ʦʮʽʥʠʪʠ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʣʘʥʜʰʘʬʪʥʦʤʫ ʟʘʢʘʟʥʠʢʫ çɻʦʨʦʜʠʱʝè, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʻ 
ʘʨʠʬʤʝʪʠʯʥʝ ʟʘ ʢʦʞʥʽ ʪʨʠ ʤʽʩʷʮʽ ʚ ʧʝʨʽʦʜ ʟ 2016 ʧʦ 2020 ʨʦʢʠ.ɼʘʥʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠ 
EOS Crop Monitoring. https://eos.com/crop-monitoring/main-map/fields/all 

 
ʆʮʽʥʶʶʯʠ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʽʥʜʝʢʩʫ NDVI, ʚ ʟʘʢʘʟʥʠʢʫ çɻʦʨʦʜʠʱʝè, ʫʪʚʦʨʝʥʦʛʦ ʚ ʣʠʧʥʽ 2018 ʨʦʢʫ ʚʠʜʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʙʽʣʴʰʠʣʘʩʴ. ɺʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ 
ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʽʥʜʝʢʩʦʤ NDVI, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ.  

ɿʛʽʜʥʦ ʟ ʘʨʭʽʚʥʠʤʠ ʜʘʥʠʤʠ ʧʦʛʦʜʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʚ ʪʨʘʚʥʽ 2016 ʨʦʢʫ ʙʫʣʠ ʮʽʣʢʦʤ ʩʧʨʠʷʪʣʠʚʽ 
ʫʤʦʚʠ ʜʣʷ ʚʝʛʝʪʘʮʽʾ, ʘ 2020 ʨʦʢʫ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʜʝʢʘʜ ʪʨʘʚʥʷ ʚʩʪʘʥʦʚʠʣʘʩʷ ʧʨʦʭʦʣʦʜʥʘ ʧʦʛʦʜʘ ʟ 
ʧʨʦʣʠʚʥʠʤʠ ʜʦʱʘʤʠ. ɸʣʝ ʧʦʨʽʚʥʶʶʯʠ ʜʘʥʽ ʛʨʘʬʽʢʫ ʽʥʜʝʢʩʫ NDVI ʟʘ ʧʝʨʽʦʜ ʟ 2016 ʧʦ 2020 ʨʦʢʠ ʚʠʜʥʦ, ʱʦ 
ʟʘʛʘʣʦʤ ʚʝʣʠʯʠʥʘ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʉʝʥʪʽʥʝʣ-2 (Sentinel2 S2, S2L2A) ʟʘ ʽʥʜʝʢʩʦʤ NDVI, ʚ 
ʟʘʢʘʟʥʠʢʫ çɻʦʨʦʜʠʱʝè, ʟʨʦʩʣʘ ʫʜʚʽʯʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʘʥʝ ʟʨʦʩʪʘʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʨʠʪʦʨʽʶ, ʱʦ 
ʚ 2018 ʨʦʮʽ ʙʫʣʘ ʚʽʜʥʝʩʝʥʘ ʜʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ.  

https://eos.com/crop-monitoring/main-map/fields/all
https://doc.eos.com/reference_docs/#sentinel-2
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ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʊɸ ʂʆʈʄʆɺɸ ʎɯʅʅɯʉʊʔ ʃʋʏʅʀʍ ɿɸʇʃɸɺʅʀʍ ʌɯʊʆʎɽʅʆɿɯɺ ʇɯɼ ɺʇʃʀɺʆʄ 
ɺʀʇɸʉɸʅʅʗ ʊɸ ʉɯʅʆʂʆʉɯʅʅʗ ɺ ʋʄʆɺɸʍ ʃɯʉʆʉʊɽʇʆɺʆɰ ɿʆʅʀ ʋʂʈɸɰʅʀ 

 
ʉʝʤʝʥʢʦ ɯ. ʄ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʂ. ʉ. ʂʠʨʠʣʴʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʃʫʢʘ ï ʮʝ ʙʽʦʛʝʦʮʝʥʦʟ, ʨʦʩʣʠʥʥʽʩʪʴ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʴʰ-ʤʝʥʰ ʟʽʤʢʥʫʪʠʤʠ ʪʨʘʚ'ʷʥʠʩʪʠʤʠ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʡ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʙʘʛʘʪʦʨʽʯʥʠʭ ʤʝʟʦʬʽʣʴʥʠʭ ʪʨʘʚ, ʷʢʽ ʤʘʶʪʴ ʟʠʤʦʚʫ ʧʝʨʝʨʚʫ ʫ 
ʚʝʛʝʪʘʮʽʾ. 

ʉʽʥʦ ʽ ʟʝʣʝʥʘ ʧʘʩʦʚʠʱʥʘ ʪʨʘʚʘ ʻ ʧʦʚʥʦʮʽʥʥʠʤʠ ʢʦʨʤʘʤʠ, ʙʘʛʘʪʠʤʠ ʥʘ ʙʽʣʢʠ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, 
ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʽ ʚʽʪʘʤʽʥʠ. ʃʫʯʥʝ ʩʽʥʦ ʽ ʧʘʩʦʚʠʱʥʫ ʪʨʘʚʫ ʦʭʦʯʝ ʧʦʾʜʘʶʪʴ ʪʚʘʨʠʥʠ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ ʪʘ ʚʠʨʦʱʫʚʘʥʥʶ ʤʽʮʥʦʛʦ ʤʦʣʦʜʥʷʢʫ. ʉʽʥʦ ʽ ʧʘʩʦʚʠʱʥʘ ʪʨʘʚʘ ï ʥʘʡʜʝʰʝʚʰʽ 
ʢʦʨʤʠ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ ʧʽʜʚʠʱʫʶʪʴ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ. 

ʇʨʠʨʦʜʥʽ ʢʦʨʤʦʚʽ ʫʛʽʜʜʷ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʩʚʦʾʤ ʧʦʭʦʜʞʝʥʥʷʤ, ʩʢʣʘʜʦʤ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ 
ʚʠʨʦʙʥʠʯʦʶ ʮʽʥʥʽʩʪʶ. ɹʽʦʣʦʛʽʯʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʫʢ ʚʠʟʥʘʯʘʶʪʴʩʷ 
ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʟʦʥʘʤʠ ʪʘ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʘʡʦʥʽʚ ʾʭ ʧʦʰʠʨʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʤʘʪʝʨʠʢʦʚʽ ʣʫʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʫʭʦʜʽʣʴʥʽ, ʥʠʟʠʥʥʽ, ʟʘʧʣʘʚʥʽ, ʩʪʝʧʦʚʽ ʪʘ ʛʽʨʩʴʢʽ. 

ɿʘʧʣʘʚʥʽ ʣʫʢʠ ʻ ʮʽʥʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʢʦʨʤʦʚʠʤʠ ʫʛʽʜʜʷʤʠ, ʷʢʽ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʩʽʥʘ ʽ ʧʘʩʦʚʠʱʥʦʛʦ ʢʦʨʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʦʪʷʛʦʤ 2017-2019 ʨʦʢʽʚ ʥʘ ʟʘʧʣʘʚʥʠʭ ʣʫʢʘʭ ʨ. ʈʠʙʠʮʷ ʚ ʤʝʞʘʭ 
ʪʝʨʠʪʦʨʽʾ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʈʘʡʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʩʭʦʜʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʋ ʣʫʯʥʦʤʫ ʪʨʘʚʦʩʪʦʾ ʟʘʧʣʘʚʠ ʨ. ʈʠʙʠʮʷ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʽʜ ʚʧʣʠʚʦʤ 
ʩʽʥʦʢʦʩʽʥʥʷ, ʚʠʧʘʩʘʥʥʷ ʪʘ ʨʝʢʨʝʘʮʽʾ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʟʙʽʣʴʰʝʥʘ ʯʘʩʪʢʘ ʨʦʩʣʠʥ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʛʨʫʧʠ ʨʽʟʥʦʪʨʘʚôʷ. ʈʦʟʧʦʜʽʣ ʨʦʩʣʠʥ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʛʨʫʧʘʤʠ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: ʟʣʘʢʽʚ ï 12,2 %, 
ʙʦʙʦʚʠʭ ï 7,0 %, ʨʽʟʥʦʪʨʘʚôʷ ï 80,8 %. 

ɿʘ ʛʨʘʜʽʻʥʪʦʤ ʧʘʩʦʚʠʱʥʦʾ ʜʠʛʨʝʩʽʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʫʢ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 3,4 ʮ/ʛʘ, ʱʦ ʫ 6 ʨʘʟʽʚ ʤʝʥʰʝ, 
ʧʦʨʽʚʥʷʥʦ ʽʟ ʣʫʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʅʘ ʛʨʘʜʽʻʥʪʽ ʩʽʥʦʢʽʩʥʦʾ ʜʠʛʨʝʩʽʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʫʢ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 5,6 ʮ/ʛʘ, ʱʦ ʫ 4 ʨʘʟʠ ʤʝʥʰʝ, 
ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ. ʇʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʽʣʴʰ ʤôʷʢʘ ʜʽʷ ʩʽʥʦʢʦʩʽʥʥʷ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ 
ʣʫʯʥʠʭ ʨʦʩʣʠʥ. 

ʅʘ ʛʨʘʜʽʻʥʪʘʭ ʧʘʩʦʚʠʱʥʦʾ ʪʘ ʩʽʥʦʢʽʩʥʦʾ ʜʠʛʨʝʩʽʾ ʫ ʣʫʯʥʦʤʫ ʪʨʘʚʦʩʪʦʾ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʟʣʘʢʽʚ ʽ 
ʙʦʙʦʚʠʭ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫʯʘʩʪʴ ʨʦʩʣʠʥ ʽʟ ʛʨʫʧʠ ʨʽʟʥʦʪʨʘʚôʷ (ʥʘ ʧʘʩʦʚʠʱʥʦʤʫ ʛʨʘʜʽʻʥʪʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ) 
ʷʢ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ, ʪʘʢ ʽ ʟʘ ʬʽʪʦʤʘʩʦʶ. 

ɿʥʠʞʝʥʥʷ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʣʫʯʥʦʛʦ ʩʽʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʫ ʥʴʦʤʫ ʯʘʩʪʢʠ ʟʣʘʢʽʚ ʪʘ 
ʙʦʙʦʚʠʭ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʘʥʦʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʣʫʢʦʶ ʟʘ ʫʤʦʚ ʧʘʩʦʚʠʱʥʠʭ ʪʘ 
ʩʽʥʦʢʽʩʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʥʫ ʣʫʢ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʩʽʥʦʢʦʩʽʥʥʷ ʧʨʦʚʦʜʠʪʠ ʚ ʦʧʪʠʤʘʣʴʥʠʡ 
ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʣʫʢʠ ʪʝʨʤʽʥ (ʦʜʠʥ ʨʘʟ ʥʘ ʨʽʢ), ʯʝʨʛʫʚʘʪʠ ʨʘʥʥʽ ʪʘ ʧʽʟʥʽ ʩʽʥʦʢʦʩʽʥʥʷ ʟʘ ʨʦʢʘʤʠ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʟʠʤʽʚʣʶ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʪʨʘʚ. ɼʣʷ ʧʘʩʦʚʠʱ ʝʢʦʣʦʛʽʯʥʦ ʧʨʘʚʠʣʴʥʠʡ ʨʝʞʠʤ 
ʢʦʨʠʩʪʫʚʘʥʥʷ ï ʮʝ ʚʚʝʜʝʥʥʷ ʧʘʩʦʚʠʱʝʟʤʽʥ, ʘ ʪʘʢʦʞ ʯʽʪʢʝ ʥʦʨʤʫʚʘʥʥʷ ʧʘʩʦʚʠʱʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘ ʪʠʧʘʤʠ ʣʫʢ (ʜʣʷ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ï 3 ï 4 ʛʦʣ./ʛʘ). 
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ʊʝʙʝʥʢʦ ʖ. ʄ, ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʂ. ʉ. ʂʠʨʠʣʴʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʨʦʙʣʝʤʘʤʠ ʟʤʽʥʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʽʩʪʘʭ ʟʘʡʤʘʻʪʴʩʷ ʫʨʙʦʝʢʦʣʦʛʽʷ ï ʚʽʜʥʦʩʥʦ ʥʦʚʘ 

ʣʘʥʢʘ ʚ ʝʢʦʣʦʛʽʾ. ʋʨʙʘʥʽʟʘʮʽʶ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʙôʻʢʪʠʚʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʧʨʦʮʝʩ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʤʽʩʪ ʫ 
ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ ʟ ʦʜʥʦʯʘʩʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ [3]. 

ʈʦʟʚʠʪʦʢ ʤʽʩʪ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʚʦʻʨʽʜʥʦʛʦ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʜʦʚʢʽʣʣʷ 
ʟ ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʪʪʻʚʽʩʪʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ɼʽʷ 
ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʟʫʤʦʚʣʶʻ ʧʦʰʢʦʜʞʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, 
ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʦʚʠʭ ʪʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ, ʟʘʛʘʣʦʤ, ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 
ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʴ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ 
ʥʝʛʘʪʠʚʥʠʭ ʫʨʙʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʞʠʪʪʻʚʽʩʪʴ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʟ ʤʝʪʦʶ ʜʦʙʦʨʫ ʩʪʽʡʢʠʭ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 
ʫʤʦʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʜʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, 
ʧʦʩʠʣʝʥʥʷ ʾʭ ʨʝʢʨʝʘʮʽʡʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, ʝʩʪʝʪʠʯʥʠʭ, ʟʘʭʠʩʥʠʭ ʪʘ ʽʥʰʠʭ ʬʫʥʢʮʽʡ ʻ ʘʢʪʫʘʣʴʥʠʤ [2]. 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʷʚʣʷʻ ʩʦʙʦʶ ʙʫʜʴ-ʷʢʫ ʟʤʽʥʫ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢʦʪʨʘ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʪʚʘʨʠʥ, ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʝʢʦʩʠʩʪʝʤʠ ʫ ʮʽʣʦʤʫ. ʊʘʢ, ʫ 
ʨʝʟʫʣʴʪʘʪʽ ʫʨʙʘʥʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʬʽʪʦʮʝʥʦʟʽʚ ʦʩʥʦʚʥʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ. ʇʠʣ 
ʽ ʩʘʞʘ ʩʠʣʴʥʦ ʧʦʩʣʘʙʣʶʶʪʴ ʛʘʟʦʦʙʤʽʥ ʨʦʩʣʠʥ, ʧʨʦʮʝʩʠ ʜʠʭʘʥʥʷ ʪʘ ʘʩʠʤʽʣʷʮʽʾ, ʷʢʽ ʻ ʽ ʪʘʢ ʩʫʪʪʻʚʦ 
ʟʘʛʘʣʴʤʦʚʘʥʠʤʠ ʯʝʨʝʟ ʧʝʨʝʛʨʽʚ ˇʨʫʥʪʫ ʪʘ ʧʦʚʽʪʨʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʻ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʘʨʽʥʥʷ 
ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʤʽʩʴʢʠʭ ʪʘ ʧʨʠʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʴ. ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʥʘʢʦʧʠʯʫʶʯʠʩʴ ʫ 
ʨʦʩʣʠʥʘʭ, ʩʧʦʚʽʣʴʥʶʶʪʴ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢ, ʧʦʤʽʪʥʦ ʟʥʠʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʽʩʴʢʦʾ ʜʝʥʜʨʦʬʣʦʨʠ, ʾʾ 
ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʤʽʩʴʢʫ, ʪʘʢ ʽ ʥʘ ʧʨʠʤʽʩʴʢʫ ʨʝʢʨʝʘʮʽʶ, ʟʫʤʦʚʣʶʶʯʠ 
ʚʠʥʠʢʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘʩʝʣʝʥʥʷ. ʂʦʤʧʣʝʢʩ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 
ʫʨʙʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʽ ʥʘ ʬʝʥʦʨʠʪʤʽʢʫ ʬʽʪʦʮʝʥʦʟʽʚ ʤʽʩʪʘ. 

ʅʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʟʝʣʝʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʤʽʩʪʘ, ʟʦʢʨʝʤʘ, 
ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʥʘʩʘʜʞʝʥʴ, ʦʙʩʷʛʽʚ ʧʦʩʘʜʦʢ, ʟʙʽʜʥʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʩʦʢʠʡ 
ʨʽʚʝʥʴ ʫʨʘʞʝʥʴ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ 
ʨʦʩʣʠʥ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ, 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʽʩʥʫʶʯʽ ʥʘʩʘʜʞʝʥʥʷ ʥʝ ʚ ʟʤʦʟʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʠʭ ʬʽʪʦʤʝʣʽʦʨʘʪʠʚʥʽ 
ʬʫʥʢʮʽʾ. ɺʽʜ ʧʝʨʠʬʝʨʽʾ ʜʦ ʮʝʥʪʨʫ ʤʽʩʪʘ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 
ʨʦʩʣʠʥ ʪʘ ʩʧʨʦʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʫʣʴʪʫʨ ʬʽʪʦʮʝʥʦʟʽʚ. ɺ ʪʘʢʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʢʩʝʨʦʬʽʣʽʟʫʶʪʴʩʷ ʽ ʫʤʦʚʠ 
ʤʽʩʮʝʟʨʦʩʪʘʥʴ ï ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʢʩʝʨʦʤʝʟʦʬʽʪʽʚ, ʦʩʢʽʣʴʢʠ ʨʦʩʣʠʥʠ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ 
ʟʨʦʩʪʘʶʪʴ ʬʘʢʪʠʯʥʦ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ [3]. 

ʇʨʠ ʜʦʙʦʨʽ ʘʩʦʨʪʠʤʝʥʪʫ ʥʘʩʘʜʞʝʥʴ ʜʣʷ ʤʽʩʪʘ ʚʨʘʭʦʚʫʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 
ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʷʢ ʜʦ ʝʜʘʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢ ʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʤʽʩʪʘ. 
ɺ ʤʽʩʮʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʩʣʽʜ ʚʠʩʘʜʞʫʚʘʪʠ ʪʘʢʽ 
ʧʦʨʦʜʠ ʜʝʨʝʚ, ʟʜʘʪʥʽʩʪʴ ʷʢʠʭ ʘʢʫʤʫʣʶʚʘʪʠ ʟʘʙʨʫʜʥʶʚʘʯʽ ʙʫʣʘ ʙ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʘ ʩʘʤʝ: ʢʣʝʥʘ 
ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʷʢ ʥʘʡʢʨʘʱʦʛʦ ʧʦʛʣʠʥʘʯʘ ʩʚʠʥʮʶ; ʥʘʩʘʜʞʝʥʥʷ ʦʩʠʢʠ, ʷʢ ʥʘʡʢʨʘʱʦʛʦ ʧʦʛʣʠʥʘʯʘ ʤʽʜʽ, 
ʮʠʥʢʫ; ʥʘʩʘʜʞʝʥʥʷ ʨʦʙʽʥʽʾ ʧʩʝʚʜʦʘʢʘʮʽʾ, ʷʢ ʥʘʡʢʨʘʱʦʛʦ ʧʦʛʣʠʥʘʯʘ ʥʽʢʝʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʜʦʚʞ ʚʫʣʠʮʴ, 
ʜʝ ʩʪʘʥ ˇʨʫʥʪʽʚ ʻ ʚ ʮʽʣʦʤʫ ʟʘʜʦʚʽʣʴʥʠʤ, ʭʦʯ ʪʘʤ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʨʫʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʥʝʦʙʭʽʜʥʦ 
ʚʠʩʘʜʞʫʚʘʪʠ ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʨʦʙʽʥʽʶ ʧʩʝʚʜʦʘʢʘʮʽʶ, ʷʢʽ ʘʢʪʠʚʥʦ ʘʢʫʤʫʣʶʶʪʴ 
ʟʘʙʨʫʜʥʶʚʘʯʽ. ʃʠʰʝ ʥʘ ʪʠʭ ʜʽʣʷʥʢʘʭ ʤʽʩʪʘ, ʜʝ ʥʝ ʽʩʥʫʻ ʟʘʛʨʦʟʠ ʥʘʜʤʽʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʟʝʣʝʥʶʶʯʠ 
ʪʝʨʠʪʦʨʽʶ, ʢʝʨʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʮʽʣʷʤʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʚʦʩʪʽ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ ʧʦʪʨʽʙʥʦ ʢʦʤʧʣʝʢʩʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫʩʽ ʩʢʣʘʜʦʚʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʱʦʜʦ ʜʦʛʣʷʜʫ: ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʦʣʠʚ, ʜʦʱʫʚʘʥʥʷ 
ʢʨʦʥʠ, ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʙʦʨʦʪʴʙʘ ʽʟ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, 
ʩʚʦʻʯʘʩʥʝ ʽ ʧʨʘʚʠʣʴʥʝ ʦʙʨʽʟʫʚʘʥʥʷ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʱʝ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʻ ʜʦʩʪʘʪʥʴʦ ʚʘʞʣʠʚʠʤʠ ʧʨʠ ʧʽʜʙʦʨʽ ʪʘ ʩʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ ʜʦ 
ʫʨʙʦʛʝʥʥʠʭ ʫʤʦʚ ʬʽʪʦʮʝʥʦʟʽʚ, ʟ ʤʝʪʦʶ ʫʩʧʽʰʥʦʾ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʚʦʛʦ 
ʨʽʟʥʦʤʘʥʽʪʪʷ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʬʽʪʦʮʝʥʦʟʽʚ, ʥʝʦʙʭʽʜʥʦ 
ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʞʠʪʪʻʚʦʩʪʽ ʪʘ ʰʫʢʘʪʠ ʰʣʷʭʠ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʚʠʜʽʚ ʨʦʩʣʠʥ 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʤʽʩʪʽ. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 
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2. ʂʫʯʝʨʷʚʠʡ ɺ.ɸ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʛʦʨʦʜʘ / ɺ. ɸ. ʂʫʯʝʨʷʚʠʡ ï ʃʴʚʽʚ: ɺʠʱʘ ʰʢʦʣʘ, 1984.ï 144 ʩ. 
3. ʂʫʯʝʨʷʚʠʡ ɺ.ʇ. ʋʨʦʙʦʝʢʦʣʦʛʽʷ / ɺ. ʇ. ʂʫʯʝʨʷʚʠʡ. ï ʃʚɹʽʚ: ʉʚʽʪ, 2001. ï 439 ʩ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

23 

ʆʉʅʆɺʅɯ ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɸɻʈɸʈʅʆɰ ʉʌɽʈʀ 
ʅɸ ʇʈʀʂʃɸɼɯ ʇʉʇ çʇʈʆɻʈɽʉè ʏɽʈʅɯɻɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʊʝʙʝʥʢʦ ʖ. ʄ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʚʦʣʦʜʽʻ ʟʥʘʯʥʠʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʘʛʨʘʨʥʦ ʨʦʟʚʠʥʫʪʠʭ ʚ ʋʢʨʘʾʥʽ. ɿʝʤʝʣʴʥʠʡ ʬʦʥʜ ʚʢʣʶʯʘʻ 3190,3 ʪʠʩ. ʛʘ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʷʢʦʛʦ 
ʩʪʘʥʦʚʣʷʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ - 2068,4 ʪʠʩ. ʛʘ (64,8%) ʪʘ ʣʽʩʠ - 739,4 ʪʠʩ. ʛʘ (23,2%). ʈʽʣʣʷ 
ʟʘʡʤʘʻ 68,3% ʘʙʦ 1413,2 ʪʠʩ. ʛʘ, ʩʽʥʦʞʘʪʽ 14,9% (308,2 ʪʠʩ. ʛʘ), ʧʘʩʦʚʠʱʘ 13,7% (283,6 ʪʠʩ. ʛʘ). 

ɺʧʣʠʚ ʟʝʤʣʝʨʦʙʩʪʚʘ ʥʘ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ, ʨʦʟʤʽʱʝʥʥʷ, ʯʝʨʛʫʚʘʥʥʷ ʪʘ 
ʩʧʦʩʦʙʫ ʦʙʨʦʙʽʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʘʨʦʩʪʘʥʥʷ ʨʽʣʣʽ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ ʽ 
ʯʘʛʘʨʥʠʢʘʤʠ, ʨʦʟʦʨʶʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʠʱʝ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ, ʩʧʘʣʶʚʘʥʥʷ ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚ, ʢʽʣʴʢʦʩʪʽ ʡ 
ʪʠʧʫ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʽ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʙʝʟʛʦʩʧʦʜʘʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʡ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʋ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʇʉʇ çʇʈʆɻʈɽʉè ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ 
ʥʘ ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʚʦʜʫ, ˇʨʫʥʪ ʪʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ʇʨʠʚʘʪʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ʇʨʦʛʨʝʩ" ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʥʦʚʩʴʢʦʛʦ 
ʨʘʡʦʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩ. ʍʦʪʫʥʠʯʽ. ɿʜʽʡʩʥʶʻ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʥʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 
ʏʝʨʥʽʛʽʚʱʠʥʠ ʚ ʩʝʣʘʭ ʍʦʪʫʥʠʯʽ, ɯʚʘʥʽʚʢʘ, ʊʫʨôʷ. ʄʝʪʘ - ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʨʝʘʣʽʟʘʮʽʾ, ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʟʝʨʥʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ. 

 
ʈʠʩ.1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩ/ʛ ʫʛʽʜʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩ. ʊʫʨôʷ, ɯʚʘʥʽʚʢʘ ʪʘ ʍʦʪʫʥʠʯʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 
 
ʆʩʥʦʚʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʝʜʝʥʥʷ ʩ/ʛ ʇʉʇ çʇʈʆɻʈɽʉè ʻ: 
ʈʽʩʪ ʚʘʣʦʚʠʭ ʟʙʦʨʽʚ  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʧʽʜ ʝʢʩʧʦʨʪʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʢʫʣʴʪʫʨʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʇʉʇ çʇʈʆɻʈɽʉè ʚʠʨʦʱʫʻ ʥʘʡʙʽʣʴʰ 
ʧʨʠʙʫʪʢʦʚʽ ʝʢʩʧʦʨʪʥʽ ʢʫʣʴʪʫʨʠ: ʧʰʝʥʠʮʶ, ʩʦʶ, ʢʫʢʫʨʫʜʟʫ, ʨʽʧʘʢ, ʩʦʥʷʰʥʠʢ. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 ʨʦʢʦʤ ʤʠ 
ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʪʝʥʜʝʥʮʽʶ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʢʫʣʴʪʫʨ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʩʪʚʦʨʠʪʠ 
ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʘʚʠʣʴʥʫ ʩʽʚʦʟʤʽʥʫ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɿʘ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʜʘʥʠʤʠ ʨʘʟʦʤ ʽʟ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ 
ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʜʭʦʜʷʪʴ: ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʽʚ, 
ʘʤʦʥʽʡʥʠʡ ʘʟʦʪ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʪʠ, ʉʇɸʈ, ʟʘʣʽʟʦ ʪʘ ʬʦʩʬʘʪʠ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʪʝʭʥʽʢʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʦʣʷʭ, ʚʠʨʽʟʥʷʻʪʴʩʷ ʛʨʦʤʽʟʜʢʽʩʪʶ, ʚʝʣʠʢʦʶ ʚʘʛʦʶ ʽ 
ʧʦʪʫʞʥʽʩʪʶ. ʄʘʩʘ ʪʨʘʢʪʦʨʽʚ ʽ ʢʦʤʙʘʡʥʽʚ ʜʦʩʷʛʘʻ 10ð15 ʪ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʢʦʞʥʠʡ ʩʘʥʪʠʤʝʪʨ ʨʽʣʣʽ ʧʽʜʧʘʜʘʻ 
ʧʽʜ ʜʽʶ ʭʦʜʦʚʠʭ ʩʠʩʪʝʤ ʤʘʰʠʥ ʱʦʥʘʡʤʝʥʰʝ 2 ʨʘʟʠ, ʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ð ʚʽʜ 3 ʜʦ 5 ʨʘʟʽʚ ʥʘ ʨʽʢ. 

ɺʚʘʞʘʶ, ʱʦ ʇʉʇ çʇʈʆɻʈɽʉè ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʜʽʣʷʻ ʫʚʘʛʫ ʩʚʦʾʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦ 
ʧʨʦʚʦʜʠʪʴ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʽʡʩʥʶʻ ʨʷʜ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 
ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ: 

1. ʊʘʨʫ ʟ-ʧʽʜ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʫʪʠʣʽʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʦʚʘʥʦʾ ʢʦʤʧʘʥʽʾ-ʫʪʠʣʽʟʘʪʦʨʘ. 
2. ʇʦʩʣʫʛʦʚʫʶʪʴʩʷ ʙʘʟʦʚʠʤʠ ʡ ʧʨʦʩʪʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʬʘʭʽʚʮʽʚ. 
3. ʂʦʤʘʥʜʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʚʠʩʘʜʠʣʘ ʩʘʜʞʘʥʮʽ ʣʠʧʠ, ʘʢʘʮʽʾ, ʢʣʝʥʽʚ, ʜʫʙʽʚ, 

ʰʠʧʰʠʥʠ, ʜʝʨʝʥʫ  ʥʘ ʣʽʩʦʩʤʫʛʘʭ ʙʽʣʷ ʩʚʦʾʭ ʧʦʣʽʚ. ʊʘʢʦʞ ʱʦʨʽʯʥʦ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʘʟʦʤ ʽʟ 
ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʠʭʦʜʠʪʴ ʥʘ ʧʨʠʙʠʨʘʥʥʷ ʩʤʽʪʪʷ ʚ ʣʽʩʦʩʤʫʛʘʭ ʪʘ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʨʦʯʠʱʝʥʥʷ. 

4.ʏʘʩʪʢʦʚʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʜʝʨʘʣʴʥʽ ʢʫʣʴʪʫʨʠ, ʥʘʡʧʦʪʫʞʥʽʰʽ ʟ ʥʠʭ ʮʝ ʩʦʷ, ʬʘʮʝʣʽʷ,), ʨʽʧʘʢ. ʎʽ 
ʨʦʩʣʠʥʠ ʧʦʧʦʚʥʶʶʪʴ ʚ ˇʨʫʥʪʽ ʟʘʧʘʩʠ ʘʟʦʪʫ.  

5. ɿʘʩʪʦʩʦʚʫʶʪʴ ʦʨʠʛʽʥʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʩʝʨʪʠʬʽʢʘʮʽʶ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉɽɻɽʊɸʃʔʅʆɰ ʈʆʉʃʀʅʅʆʉʊɯ ɿʆʃʆʊʆʅɯʉʔʂʆ-ɹɯʃʆʇɯʃʔʉʔʂʆɻʆ 
ɻɽʆɹʆʊɸʅɯʏʅʆɻʆ ʈɸʁʆʅʋ 

 
ʊʠʤʦʱʝʥʢʦ ʄ. ɺ.,  ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ʊʠʭʦʥʦʚʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʝʟʥʘʯʥʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʝʛʝʪʘʣʴʥʦʾ ʬʣʦʨʠ ʦʙʫʤʦʚʣʝʥʘ ʛʝʥʝʟʠʩʦʤ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʽ ʪʠʧʦʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɸʛʨʦʬʽʪʦʮʝʥʦʟʠ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫ,  ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʩʝʛʝʪʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʨʦʜʶʯʦʩʪʽ ʽ ʬʽʟʠʢʦ-
ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ ʦʢʨʝʤʦʛʦ ʧʦʣʷ,  ʢʫʣʴʪʫʨʠ, ʷʢʫ ʚʠʨʦʱʫʶʪʴ ʥʘ ʜʘʥʦʤʫ ʧʦʣʽ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʽ ʩʢʣʘʜʫ 
ʩʽʚʦʟʤʽʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝ ʧʦʣʝ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʦʢʨʝʤʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, 
ʷʢʘ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʦʙʨʦʙʽʪʢʫ, ʫʜʦʙʨʝʥʥʷ ʽ  ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ.  

ʉʧʝʮʠʬʯ̔ʥ̔ʩʪʴ ʩʢʣʘʜʫ ʩʝʛʝʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʬ̔ʪʦʮʝʥʦʟʫ ʦʙʫʤʦʚʣʝʥʘ ʥʝ ʣʠʰʝ ʧʨʠʨʦʜʥʠʤʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ. ɺʦʥʘ ʚʠʪʽʢʘʻ ʟ ʪʦʛʦ, ʱʦ ʚ ʩʝʛʝʪʘʣʴʥʦʤʫ ʙʣʦʮ ̔ ʧʨʠʩʫʪʥʽ ʜʚʘ 
ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ ʨʦʩʣʠʥ: ʩʪʝʥʦʪʦʧʠ, ʷʢʽ ʜ̔ ʘʛʥʦʩʪʫʶʪʴ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥ ̔ ʦʩʦʙʣʠʚʦʩʪʽ 
ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ, ʘʣʝ ʜʦʚʦʣʽ ʨ̔ʜʢʦ ʙʫʚʘʶʪɹ ʯʠʩʣʝʥʥʠʤʠ, ʪʘ  ʝʚʨʠʪʦʧʠ ʟ ʰʠʨʦʢʠʤʠ ʝʢʦʣʦʛʯ̔ʥʠʤʠ 
ʘʤʧʣ̔ʪʫʜʘʤʠ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚ  ʘʛʨʦʬʪ̔ʦʮʝʥʦʟʘʭ ʟ ʨ̔ʟʥʠʤʠ ʫʤʦʚʘʤʠ. ʏʠʩʝʣʴʥʽʩʪʴ ʝʚʨʠʪʦʧʚ̔ ʯʘʩʪʦ ʙʫʚʘ̒ 
ʚʠʩʦʢʦ ,ʁ ʘʣʝ ʟʘʣʝʞʠʪʴ, ʧʝʨʝʚʘʞʥʦ, ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʚ ʜʘʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʨô̫ʥʘʤʠ. 
ʋ ʩʠʩʪʝʤ ̔ɹʨʘʫʥ-ɹʣʘʥʢʝ  ʘʩʦʮʽʘʮʽʾ ʚʠʜʽʣʷʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʩʪʝʥʦʪʦʧʘʤʠ, ʪʦʜ ̔ʷʢ ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʝʭʥʦʣʦʛʽʾ 
ʦʨ̔ʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʪʨʦʣʴ ʝʚʨʠʪʦʧʽʚ ʷʢ ʤʘʩʦʚʠʭ ʟʘʩʤʽʯʫʚʘʯʽʚ. ʌʘʢʪʠʯʥʦ ʝʚʨʠʪʦʧʠ ī ʮʝ ʚʠʜʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 
ʩʪʚʦʨʝʥʥʶ  ʢʦʥʪʠʥʫʫʤʘ ʨʦʩʣʠʥʥʦʛʦ  ʧʦʢʨʠʚʫ. ʉʧʘʣʘʭʠ ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ ʤʘʩʢʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ  ʧʦʩʽʚʽʚ, 
ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʟʘ ʙʘʛʘʪʴʤʘ ʚʘʞʣʠʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʉʪʝʥʦʪʦʧʠ, ʥʘʚʧʘʢʠ, ʻ ñʨʫʡʥʽʚʥʠʢʘʤʠò 
ʢʦʥʪʠʥʫʘʣʴʥʦʩʪ,̔ ʚʦʥʠ ʥʘʜʘʶʪʴ ʥ̔ʜʠʚ̔ʜʫʘʣʴʥʦʩʪʽ ʦʢʨʝʤʠʤ ʜʽʣʷʥʢʘʤ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʚ ʪʦʤʫ ʯʠʩʣ̔ ʡ 
ʘʛʨʦʬʪ̔ʦʮʝʥʦʟʘʤ. 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʽ ʪʠʧʦʣʦʛʽʶ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʫʩʢʣʘʜʥʶʶʪʴ ʪʘʢʦʞ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʠʥʛʝʥʝʟʫ.  ɹʫʜʴ-ʷʢʠʡ  
ʘʛʨʦʬʪ̔ʦʮʝʥʦʟ  ̒ʧʝʨʝʨʚʘʥʦ  ʁ ʵʢʦʣʦʛʽʯʥʦʶ ʩʫʢʮʝʩʽʻʁ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ  ʩʫʢʮʝʩʽʷ  ʧʦ  ʧʘʨʫ  ʧʦʯʠʥʘ̒ʪɹʩʷ ̔ʟ 
ʟʘʩʝʣʝʥʥ̫  ʧʦʣʷ ʚʠʜʘʤʠ r-ʩʪʨʘʪʝʛʘʤʠ, ʪʦʙʪʦ, ʧʝʨʝʚʘʞʥʦ ʦʜʥʦʨʽʯʥʠʢʘʤʠ.  ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʘ 
ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʧʦʩʪʫʧʦʚʝ ʚʠʪʽʩʥʝʥʥʷ r-ʩʪʨʘʪʝʛʚ̔  ʂ-ʩʪʨʘʪʝʛʘʤʠ ï ʙʘʛʘʪʦʨʽʯʥʠʤʠ, ʥʝʨʽʜʢʦ 
ʢʦʨʝʥʝʚʠʱʥʠʤʠ   ̔ ʢʦʨʝʥʝ-ʧʘʨʦʩʪʢʦʚʠʤʠ ʪʨʘʚʘʤʠ, ʷʢʽ ʚʨʝʰʪʽ-ʨʝʰʪ ʬʦʨʤʫʶʪʴ ʩʪʽʡʢʝ ʫʛʨʫʧʦʚʘʥʥʷ. 
ʑʦʨʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʦʣ̔ʚ, ʨʦʪʘʮʽʷ ʥʘ ʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʝʨʝʨʠʚʘʶʪʴ ʮʝʡ ʧʨʦʮʝʩ. ʏʠʤ 
ʜʦʩʢʦʥʘʣʽʰʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʪʠʤ ʙʽʣʴʰ ʨʘʥʥʷ ʬʘʟʘ ʩʫʢʮʝʩʽʾ ʬʽʢʩʫʻʪʴʩʷ. ʆʪʞʝ, 
ʜʝʷʢʽ ʧʦʣʷ ʟ ʨʽʟʥʠʤ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʙʫʨôʷʥʽʚ ʤʦʞʫʪɹ ʙʫʪʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʦʜʥʦʛʦ ʘʛʨʦʪʠʧʫ, ʷʢʠʡ 
ʧʝʨʝʙʫʚʘʻ ʥʘ ʨʟ̔ʥʠʭ ʩʫʢʮʝʩʽʡʥʠʭ ʝʪʘʧʘʭ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʘʛʨʦʪʠʧʦʣʦʛʽʾ ï ʚʽʜʦʙʨʘʟʠʪʠ ʭʘʨʘʢʪʝʨ, ʩʪʫʧʽʥʴ ʽ ʩʪʘʥ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ.  ɿʘ ɺ.ɸ. 
ʉʦʣʦʤʘʭʦʶ  ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʪʘ ʦʙʩʷʛʫ ʦʜʠʥʠʮʴ ʘʛʨʦʪʠʧʦʣʦʛʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʠʭ  ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ 
ʨʦʟʧʦʜʽʣʫ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ. ʅʘʟʚʠ ʘʛʨʦʪʠʧʽʚ  ʩʢʣʘʜʘʶʪʴʩʷ ʟ çʥʘʡʭʘʨʘʢʪʝʨʥʽʰʠʭ 1-2 ʚʠʜʽʚ ʙʫʨôʷʥʽʚ ʽʟ 
ʩʫʢʫʧʥʦʩʪʽè. ɸʥʘʣʽʟ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʦʧʠʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʚ 
ʟʘʛʘʣʴʥʦʤʫ ʬʣʦʨʠʩʪʠʯʥʦʤʫ ʩʢʣʘʜʽ ʙʫʨôʷʥʽʚ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ 133 ʚʠʜʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ, ʘ 25 ʚʠʜʽʚ 
ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʜʣʷ ʩʠʥʪʘʢʩʦʥʽʚ ʨʽʟʥʠʭ ʨʘʥʛʽʚ. ɼʣʷ ʦʨʥʠʭ ʟʝʤʝʣʴ ɿʦʣʦʪʦʥʽʩʴʢʦ- ɹʽʣʦʧʽʣʴʩʴʢʦʛʦ 
ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ  ʨʘʡʦʥʫ  ʚʠʜʽʣʷʶʪʴ ʧôʷʪʴ ʩʘʤʦʩʪʽʡʥʠʭ ʘʛʨʦʪʠʧʽʚ ʜʣʷ ʟʝʨʥʦʚʠʭ ʽ ʜʚʘ ʘʛʨʦʪʠʧʠ ī ʜʣʷ 
ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʟʝʨʥʦʚʠʭ ʮʝ  ʢʫʜʨʷʚʮʝʚʦ-ʣʦʙʦʜʦʚʠʡ,  ʤʠʰʽʻʚʠʡ, ʦʩʦʪʦʚʠʡ, ʤʝʪʣʶʛʦʚʠʡ, 
ʤʦʣʦʯʘʻʚʦ-ʣʦʙʦʜʦʚʠʡ ʘʛʨʦʪʠʧʠ. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʨʥʦʚʠʭ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʱʝ 
ʧôʷʪʴ  ʘʛʨʦʪʠʧʽʚ   ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʮʴʦʤʫ ʛʝʦʙʦʪʘʥʽʯʥʦʤʫ  ʨʘʡʦʥʽ: ʧʣʦʩʢʫʭʦʚʠʡ, ʛʽʨʯʘʢʦʚʠʡ, ʨʦʤʘʰʢʦʚʦ-
ʩʦʢʠʨʢʦʚʠʡ, ʧʽʜʤʘʨʝʥʥʠʢʦʚʠʡ, ʧʠʨʽʡʥʠʡ.  

ʇʣʦʩʢʫʭʦʚʠʡ ʘʛʨʦʪʠʧ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʧʨʦʩʘʧʥʠʭ ʽ ʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ. ʇʨʠʪʘʤʘʥʥʠʡ ʧʦʩʽʚʘʤ 
ʢʫʢʫʨʫʜʟʠ, ʘ ʪʘʢʦʞ  ʚʽʜʟʥʘʯʝʥʠʡ ʚ ʧʦʩʽʚʘʭ ʛʦʨʦʭʫ, ʛʨʝʯʢʠ,  ʚʽʚʩʘ.  ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʫʶʪʴ Echinochloa crus-
galli, Viola arvensis, Setaria viridis, S. glauca,  Sonchys arvensis, Chenopodium album, Convolvulus arvensis.  

ɻʽʨʯʘʢʦʚʠʡ ʘʛʨʦʪʠʧ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Fallopia convolvulus. ʊʨʘʧʣʷʻʪʴʩʷ ʚ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 
ɼʣʷ ʥʴʦʛʦ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ  ʦʜʥʦʨʽʯʥʽ ʚʠʜʠ ʙʫʨô̫ʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʯʠʩʣʝʥʥʠʤʠ ʘʙʦ ʥʽ ï  ʟʘʣʝʞʥʦ ʚʽʜ 
ʘʛʨʦʪʝʭʥʽʢʠ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ʎʝ, ʟʦʢʨʝʤʘ, Chenopodium album,  Stachys annua, Viola 
arvensis, Barbarea vulgaris, Setaria viridis, S. glauca, Galium aparine. 

ʈʦʤʘʰʢʦʚʦ-ʩʦʢʠʨʢʦʚʠʡ ʘʛʨʦʪʠʧ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ  Tripleurospermum inodorum ʪʘ Delphinium 
consolida. ʍʘʨʘʢʪʝʨʥʽ ʚʠʜʠ ï Stellaria media, Galium. aparine, Violʘ arvensis, Convolvulus arvensis, Sonchys 
arvensis, Cirsium arvense. ʊʨʘʧʣʷʻʪʴʩʷ ʚ ʧʦʩʽʚʘʭ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʽ ʞʠʪʘ. 

ʇʽʜʤʘʨʝʥʥʠʢʦʚʠʡ ʘʛʨʦʪʠʧ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Galium aparine ī ʫ ʧʦʩʽʚʘʭ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʋʛʨʫʧʦʚʘʥʥʷ 
ʬʦʨʤʫʶʪʴ Chenopodium album, ʉonvolvulus  arvensis, Melandrium album,  Stellaria media. 

ʇʠʨʽʡʥʠʡ ʘʛʨʦʪʠʧ. ɺʠʜʽʣʝʥʠʡ ʣʠʰʝ ʜʣʷ ʯʦʪʠʨʴʦʭ ʧʦʣ̔ʚ ʟ ʨ̔ʟʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʦʣʷ ʟ ʥʠʟʴʢʦʶ 
ʘʛʨʦʪʝʭʥʽʢʦʶ, ʤʦʥʦʢʫʣʴʪʫʨʥʽ ʘʙʦ ʢʽʣʴʢʘ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ ʥʝ ʟʘʩʽʚʘʣʠʩʷ. ʋʛʨʫʧʦʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
Elytrigia repens, Convolvulus arvensis, Cirsium arvense, Sonchus arvensis, Setaria glauca, Artemisia vulgaris. 
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ɽʂʆʃʆɻɯʏʅʀʁ ʄʆʅɯʊʆʈʀʅɻ ʄɸʃʆɰ ʈɯʏʂʀ ɺɯʃʔʐɸʅʂʀ ɿɸ ɼʆʇʆʄʆɻʆʖ ʉʋʏɸʉʅʀʍ 
ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ 

 
ʊʨʦʬʠʤʝʥʢʦ ɼ. ʆ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʈʽʯʢʘ ɺ̔ʣɹ ʘhӢʥʢʘ ð ʚʦʜʥʠʡ ʦʙôʻʢʪ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ ʤʝʞʘʭ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʘʥʘ ʚʦʜʥʘ ʝʢʦʩʠʩʪʝʤʘ  ʻ ʣʽʚʦʶ ʧʨʠʪʦʢʦʶ  ʨʽʯʢʠ ʇʩʝʣ.  ʈʽʯʢʘ  ɺʽʣʴʰʘʥʢʘ ʙʝʨʝ ʧʦʯʘʪʦʢ 
ʙʽʣʷ ʩʭʽʜʥʦʾ ʦʢʦʣʠʮʽ ʩʝʣʘ  ʂʫʨʠʣʽʚʢʠ. ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʘʣʦʾ ʨʽʯʢʠ ɺʽʣʴʰʘʥʢʠ ʚ ʤ. ʃʝʙʝʜʠʥ 
ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʧʠʰʘʻʪʴʩʷ ʢʨʠʟʦʚʠʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʘʣʽ ʨʽʯʢʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ. ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʦʧʨʘʮʶʚʘʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʜʦʩʠʪʴ ʚʝʣʠʯʝʟʥʠʡ ʦʙôʻʤ ʜʘʥʠʭ ʱʦʜʦ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʣʠʭ ʨʽʯʢʦʚʠʭ ʙʽʦʩʠʩʪʝʤ ʟʘʛʘʣʦʤ, ʘ ʪʘʢʦʞ ʩʪʦʩʦʚʥʦʛʦ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʨʽʯʦʢ. 

ɼʣʷ ʦʮʽʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʣʦʾ ʨʽʯʢʠ ɺʽʣʴʰʘʥʢʠ ʚ ʤʽʩʪʽ 
ʃʝʙʝʜʠʥ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʩʫʯʘʩʥʽ ʛʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʉʴʦʛʦʜʥʽ ɻɯʉ 
ï ʦʜʠʥ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʝʢʦʤʦʥʽʪʦʨʠʥʛ ʨʫʩʣʘ ʤʘʣʦʾ ʨʽʯʢʠ ʪʘ ʟʘʧʣʘʚʥʽ ʜʽʣʷʥʢʠ ʚʦʜʦʡʤʠ. ʋ ʥʘʰ ʯʘʩ  
ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʣʦʾ ʨʽʯʢʠ ʆʣʴʰʘʥʢʠ ʷʚʣʷʶʪʴʩʷ  ʦʜʥʠʤ ʟ 
ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʅʘ ʦʩʥʦʚʽ  ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ, 
ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ ʦʙôʻʜʥʘʪʠ ʥʝʦʙʭʽʜʥʫ ʝʢʦʣʦʛʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 
ʝʢʦʙʽʦʩʠʩʪʝʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʦʜʦʡʤʠʱʘ. 

ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʤʘʣʦʾ ʨʽʯʢʠ ɺʽʣʴʰʘʥʢʠ ʚ ʤʽʩʪʽ 
ʃʝʙʝʜʠʥ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʯʘʩʥʽ ɻɯʉ-ʧʨʦʛʨʘʤʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʛʝʦʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʫʧʫʪʥʠʢʦʚʽ 
ʟʦʙʨʘʞʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʋ ʧʨʦʮʝʩʽ ɻɯʉ-ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʦ ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʫ 
ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ EOS Crop Monitoring https://eos.com/crop-monitoring/main-map/fields/all.  

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʤʘʣʦʾ ʨʽʯʢʠ ʻ 
ʽʥʜʝʢʩ NDVI. ʎʝ ʽʥʜʝʢʩ ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ,ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʩʫʭʠ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. NDVI ï 
ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʧʦʢʘʟʫʻ ʚʽʜʥʦʩʥʫ 
ʙʽʦʤʘʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʘ ʩʫʧʫʪʥʠʢʘ Sentinel-2 ʧʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ 
ʘʥʘʣʽʟ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʦʙʨʘʥʦʾ ʜʽʣʷʥʢʠ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ. 

 
 
ʅʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘʟʥʘʯʝʤʦ ʥʘʩʪʫʧʥʝ: ʧʦʢʘʟʥʠʢ NDVI ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʡʤʠ 

ʟʘ ʦʩʪʘʥʥʽ 4 ʨʦʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰ-ʤʝʥʰ ʩʪʘʣʠʤ, ʭʦʯʘ ʟʘ 2016-2018ʨʨ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʤʝʥʰʠʤ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ 2019-2020ʨʨ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ. ɿʘʛʘʣʦʤ ʤʦʞʥʘ 
ʛʦʚʦʨʠʪʠ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʢʣʽʤʘʪʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʘ NDVI ʦʙʨʘʥʦʾ 
ʜʽʣʷʥʢʠ ʤʘʣʦʾ ʨʽʯʢʠ ɺʽʣʴʰʘʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʛʫʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʧʦʤʽʨʥʦʾ 
ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʻ ʧʨʠʙʣʠʟʥʦ 267 ʛʘ ʽʟ 299 ʛʘ ʤʦʞʣʠʚʠʭ. ʊʘʢʦʞ ʥʘ ʯʝʨʚʝʥʴ ï ʩʝʨʧʝʥʴ ʧʨʠʧʘʜʘʻ 
ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʜʘʥʦʛʦ ʽʥʜʝʢʩʫ, ʩʪʘʥʦʚʠʪʴ 0,95-1. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʢʮʝʩʽʡʥʠʭ ʟʤʽʥ ʜʣʷ 
ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʝʢʦʩʠʩʪʝʤʽ.  

https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%96%D0%B2%D0%BA%D0%B0_(%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://eos.com/crop-monitoring/main-map/fields/all


ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇʈʀ ɼʆʉʃɯɼɾɽʅʅɯ ʈɽʂʈɽɸʎɯʁʅʆ-ʊʋʈʀʉʊʀʏʅʀʍ ʆɹôɭʂʊɯɺ 
ɹɸʉɽʁʅʋ ʈɯʏʂʀ ʉʋʃɸ 

 
ʍʤʝʣʠʢ ɸ. ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʊʫʨʠʟʤè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ï  ʩʫʯʘʩʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʤʦʜʝʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʝʣʝʢʪʨʦʥʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʨʪ, ʩʭʝʤ, ʢʦʩʤʦ-, ʘʝʨʦʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ) ʟ 
ʽʥʬʦʨʤʘʮʽʻʶ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʫ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʧʠʩʢʠ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʱʦ). 
ɿʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʻ ʝʬʝʢʪʠʚʥʠʤ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʚʘʞʣʠʚʽ ʟʥʘʥʥʷ ʧʨʦ ʚʟʘʻʤʥʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫ ʦʙ'ʻʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ.  

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦiʥʬʦʨʤʘʮiʡʥʠʭ ʪʝʭʥʦʣʦʛiʡ ʤʠ ʧʨʦʚʝʣʠ ʜʦʩʣiʜʞʝʥʥʷ ʙʘʩʩʝʡʥʫ ʨiʯʢʠ ʉʫʣʘ. 
 ʈʽʯʢʘ ʉʫʣʘ ï ʧʨʘʚʘ ʧʨʠʪʦʢʘ ɼʥʽʧʨʘ, ʙʝʨʝ ʧʦʯʘʪʦʢ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʦʙʣʠʟʫ 

ʩ. ʉʫʣʠ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ʽ ʪʝʯʝ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʶ ʥʠʟʦʚʠʥʦʶ. ʈʫʩʣʦ ʨʽʯʢʠ ʷʩʥʦ ʚʠʷʚʣʝʥʝ, ʘʣʝ ʚʦʥʦ 
ʧʦʨʦʩʣʦ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʐʠʨʠʥʘ ʨʫʩʣʘ ʚʽʜ 10- 15 ʤ ʜʦ 30- 50 ʤ ʚ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʪʘ ʧʦʥʠʟʟʽ. 
ʉʫʣʘ ʤʘʻ 15 ʧʨʠʪʦʢ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ: ʊʝʨʥ, ʈʦʤʝʥ, ʋʜʘʡ, ʆʨʞʠʮʷ.  

ʉʚʦʾ ʚʠʪʦʢʠ ʨʽʯʢʘ ʙʝʨʝ ʥʘ ʉʝʨʝʜʥʴʦʨʫʩʴʢʽʡ ʚʠʩʦʯʠʥʽ, ʥʝʜʘʣʝʢʦ ʚʽʜ ʩʝʣʠʱʘ ʉʫʣʘ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 
(50.289305, 33.429213). ɺʧʘʜʘʻ ʚʦʥʘ ʚ  ɼʥʽʧʨʦ, ʙʽʣʷ ʩʝʣʠʱʘ ɼʝʤ'ʷʥʽʚʢʘ, ʱʦ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʥʘ 
ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 630 ʢʤ ʚʽʜ ʛʠʨʣʘ ɼʥʽʧʨʘ (49.643728, 32.705530).  

 
ʈʠʩ.1 ʈʽʯʢʘ ʉʫʣʘ (ʌʦʪʦ https://eos.com/uk/eos-crop-monitoring/ ) (49.643728, 32.705530). 

 
ɺʟʜʦʚʞ ʨʽʯʢʠ ʉʫʣʘ ʨʦʟʤʽʱʝʥʽ ʪʘʢʽ ʨʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʽ ʦʙôʻʢʪʠ: 
1) ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ çɹʽʣʦʚʦʜʩʴʢʠʡè. ʈʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ 

ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʦʢʦʣʠʮʷʭ ʩʝʣʘ ɹʽʣʦʚʦʜʠ. ʆʭʦʨʦʥʷʻʪʴʩʷ ʙʦʣʦʪʦ ʚ ʟʘʧʣʘʚʽ ʨʽʯʢʠ 
ʉʫʣʠ ʟ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʊʫʪ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʦʨʭʽʜʝʶ ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢʘ ʪʨʘʚʥʝʚʦʛʦ, ʷʢʘ 
ʦʭʦʨʦʥʷʻʪʴʩʷ ʏʝʨʚʦʥʦʶ ʢʥʠʛʦʶ ʋʢʨʘʾʥʠ. ɿ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʫ ʟʘʢʘʟʥʠʢʫ ʪʨʘʧʣʷʶʪʴʩʷ ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ, 
ʣʝʣʝʢʘ ʯʦʨʥʠʡ ʽ ʜʝʨʢʘʯ. ʋ ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʥʠʭ ʭʘʱʘʭ ʚʦʜʷʪʴʩʷ ʯʘʧʣʽ ï ʩʽʨʘ, ʨʫʜʘ ʽ ʚʝʣʠʢʘ ʙʽʣʘ ʯʘʧʣʷ 
(Ardea alba), ʘ ʪʘʢʦʞ ʙʫʛʘʡ (Botaurus stellaris), ʙʫʛʘʡʯʠʢ. 

2) ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ çɸʥʜʨʽʷʰʽʚʩʴʢʦ-ɻʫʜʠʤʽʚʩʴʢʠʡè. 
ʈʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʦʢʦʣʠʮʷʭ ʩʝʣʘ ɻʣʠʥʩʴʢʘ. ʆʭʦʨʦʥʷʻʪʴʩʷ 
ʦʙʚʦʜʥʝʥʝ ʚʠʩʦʢʦʪʨʘʚʥʝ ʙʦʣʦʪʦ ʥʠʟʠʥʥʦʛʦ ʪʠʧʫ ʟ ʯʠʩʣʝʥʥʠʤʠ ʩʪʘʨʠʮʷʤʠ ʚ ʟʘʧʣʘʚʽ ʨʽʯʢʠ ʉʫʣʠ. ʋ 
ʟʘʢʘʟʥʠʢʫ ʻ 3 ʚʠʜʠ ʪʚʘʨʠʥ, ʟʘʥʝʩʝʥʽ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ï ʤʽʥʦʛʘ ʫʢʨʘʾʥʩʴʢʘ 
(Eudontomyzon mariae), ʜʝʨʢʘʯ (Crex crex) ʽ ʚʠʜʨʘ (Lutra). ʉʝʨʝʜ ʯʝʨʚʦʥʦʢʥʠʞʥʠʭ ʧʪʘʭʽʚ ʪʨʘʧʣʷʻʪʴʩʷ ʦʜʠʥ 
ʚʠʜ ï ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ (Grus grus). ɿ ʨʝʛʽʦʥʘʣʴʥʦ-ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʤʝʰʢʘʶʪʴ ʣʝʙʽʜʴ-ʰʠʧʫʥ (Cygnus olor), 
ʛʫʩʢʘ ʩʽʨʘ (Anser anser), ʢʨʷʯʦʢ ʯʦʨʥʠʡ (Chlidonias niger), ʰʫʣʽʢʘ ʯʦʨʥʠʡ (Milvus migrans), ʧʣʠʩʢʘ ʙʽʣʘ 
(Motacilla alba), ʙʦʙʝʨ (Castor fiber). 

3) ɻʦʨʘ ɿʦʣʦʪʫʭʘ. ɿʦʣʦʪʫʭʘ ï ʧʘʛʦʨʙ ʥʘ ʣʽʚʦʤʫ ʩʭʠʣʽ ʜʦʣʠʥʠ ʨʽʯʢʠ ʉʫʣʠ; ʛʝʦʣʦʛʽʯʥʠʡ 
ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʇʦʭʦʜʞʝʥʥʷ ɿʦʣʦʪʫʭʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʜʽʘʧʽʨʠʟʤʦʤ, 
ʨʦʤʝʥʩʴʢʠʤ ʩʦʣʷʥʠʤ ʢʫʧʦʣʦʤ (ʜʽʘʧʽʨʦʤ). ʉʦʣʷʥʠʡ ʢʫʧʦʣ ʫʪʚʦʨʠʚʩʷ ʚ ʟʦʥʽ ʨʦʟʣʦʤʫ ʟʝʤʥʠʭ ʧʦʨʽʜ ʫ 
ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʛʣʠʙʠʥʠ 5 ʢʤ ʥʘ ʧʦʚʝʨʭʥʶ ʧʣʘʩʪʠʯʥʠʭ ʧʦʨʽʜ. 

4) ʇʫʩʪʦʚʽʡʪʽʚʢʘ. ʅʝʧʦʜʘʣʽʢ ʚʽʜ ʩʝʣʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʩʢʽʬʩʴʢʠʡ ʢʫʨʛʘʥ, ʧʘʤ'ʷʪʢʘ ʧʨʠʨʦʜ ð 
ʧʘʛʦʨʙ ɿʦʣʦʪʫʭʘ, ʘ ʪʘʢʦʞ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ï çʇʫʩʪʦʚʽʡʪʽʚʩʴʢʠʡ ʟʘʢʘʟʥʠʢè. 

ʋ ʩʝʣʽ 2 ʮʝʨʢʚʠ ï ʉʚʷʪʦ-ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʭʨʘʤ ʪʘ ʎʝʨʢʚʘ ʉʚʷʪʦʾ ʊʨʽʡʮʽ. 
ɼʣʷ ʙʽʣʴʰ ʟʥʘʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ: 

QuantumGIS (http://www.qgis.org/) ʪʘ GRASS GIS (https://grass.osgeo.org/ ), ʘʣʝ ʥʘʡʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ ʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʩʘʤʝ ʧʨʠ ʾʭ ʩʫʤʽʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ.  

https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%97%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F
https://eos.com/uk/eos-crop-monitoring/
http://www.qgis.org/
https://grass.osgeo.org/
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ʆʎɯʅʂɸ ʊɸ ɸʅɸʃɯɿ ʉʊɸʅʋ ɹɯʆʈɯɿʅʆʄɸʅɯʊʊʗ ʅɸ ʇʈʀʂʃɸɼɯ ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɯɼʅʀʂɸ 
çʄʀʍɸʁʃɯɺʉʔʂɸ ʎɯʃʀʅɸè 

 
ʐʪʝʬʘʥ ɼ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɽʢʦʣʦʛʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɻ. ɹʘʰʪʦʚʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʠʭʘʡʣʽʚʴʢʘ ʮʽʣʠʥʘ ï ʩʪʝʧʦʚʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʚ ʋʢʨʘʾʥʽ. ɺʽʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʟʘʭʦʜʽ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʩʝʣʘ ʉʪʝʧʦʚʦʛʦ, ʪʘ ʯʘʩʪʢʦʚʦ ʚ 
ʤʝʞʘʭ ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʉʪʚʦʨʝʥʠʡ ʫ 1928 ʨʦʮʽ. ʇʣʦʱʘ ʥʘ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ï 202,5 ʛʘ. 
ɼʦ 2009 ʨʦʢʫ ʙʫʚ ʬʽʣʽʻʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʩʪʝʧʦʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ; ʫʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ 
ʋʢʨʘʾʥʠ ʚʽʜ 11 ʛʨʫʜʥʷ 2009 ʨʦʢʫ ʚʠʦʢʨʝʤʣʝʥʠʡ ʫ ʟʘʧʦʚʽʜʥʠʢ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʜʦ 882,9 ʛʘ. 

ʈʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʮʽʣʠʥʠ ʩʭʦʞʠʡ ʟ ʨʦʩʣʠʥʥʽʩʪʶ ʧʽʚʜʝʥʥʠʭ ʩʪʝʧʽʚ. ʋ ʡʦʛʦ ʩʢʣʘʜʽ ʛʦʣʦʚʥʝ ʤʽʩʮʝ 
ʟʘʡʤʘʶʪʴ ʨʽʟʥʦʪʨʘʚʥʦ-ʪʠʨʩʦʚʽ ʽ ʨʽʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʪʠʨʩʦʚʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʷʢʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 
ʟʨʦʩʪʘʶʪʴ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʽ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʟʘʧʦʚʽʜʥʠʢʘ. ɸʣʝ ʚ ʄʠʭʘʡʣʽʚʩʴʢʦʤʫ ʩʪʝʧʫ ʪʘʢʦʞ ʻ 
ʨʦʩʣʠʥʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʽʚʥʽʯʥʠʭ ʩʪʝʧʽʚ. ʅʘʧʨʠʢʣʘʜ, ʣʠʰʝ ʪʫʪ ʟʨʦʩʪʘʶʪʴ ʜʟʚʦʥʠʢʠ ʽ ʨʽʟʥʽ 
ʚʦʣʦʛʦʣʶʙʥʽ ʨʦʩʣʠʥʠ. ʊʫʪ ʤʘʣʦ ʢʦʚʠʣʠ ʧʽʨʯʘʩʪʦʾ, ʥʘʪʦʤʽʩʪʴ ʙʘʛʘʪʦ ʰʠʨʦʢʦʣʠʩʪʠʭ ʟʣʘʢʽʚ ð ʩʪʦʢʦʣʦʩ 
ʙʝʟʦʩʪʠʡ (Bromus inermis), ʧʠʨʽʡ (Elytr²gia), ʢʫʥʠʯʥʠʢ (Calamagrostis) ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʥʝ ʚʣʘʩʪʠʚʠʭ 
ʩʪʝʧʘʤ ʧʽʚʜʥʷ. ɺʩʴʦʛʦ ʪʫʪ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 525 ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ. ʅʘ ʄʠʭʘʡʣʽʚʩʴʢʽʡ ʮʽʣʠʥʽ 
ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʠ: ʜʝʣʴʬʽʥʽʡ ʢʣʠʥʦʧʦʜʽʙʥʠʡ (Delphinium cuneatum), ʘʩʪʨʘʛʘʣ (Astragalus) ʪʘ 
ʽʥʰʽ. ɼʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʟʘʥʝʩʝʥʽ ʙʨʘʥʜʫʰʢʘ ʨʽʟʥʦʙʘʨʚʥʘ (Bulbocodium versicolor), ʛʦʨʠʮʚʽʪ 
ʚʝʩʥʷʥʠʡ (Adonis vernalis), ʩʦʥ ʰʠʨʦʢʦʣʠʩʪʠʡ (Pulsatilla patens (L.) Mill.), ʢʦʚʠʣʘ ʚʦʣʦʩʠʩʪʘ (Stipa 
capillata),  ʢʦʚʠʣʘ ʧʽʨʯʘʩʪʘ (Stipa pennata), ʨʷʙʯʠʢ ʨʫʩʴʢʠʡ (Fritillaria ruthenica). ɭ ʚ ʩʪʝʧʫ ʽ ʟʚʠʯʥʽ ʜʣʷ 
ʋʢʨʘʾʥʠ ʨʦʤʘʰʢʘ (Matricaria L.), ʚʦʣʦʰʢʘ (Centaurea), ʣʴʦʥ (Linum usitatissimum). ʅʘ ʪʝʨʠʪʦʨʽʾ 
ʄʠʭʘʡʣʽʚʩʴʢʦʛʦ ʩʪʝʧʫ ʻ ʦʟʝʨʮʷ, ʙʦʣʦʪʘ, ʷʢʽ ʧʽʜ ʯʘʩ ʟʣʠʚ ʟʘʧʦʚʥʶʶʪʴʩʷ ʚʦʜʦʶ. 

ɿʘʚʜʷʢʠ ʟʘʧʦʚʽʜʥʦʤʫ ʨʝʞʠʤʫ ʟʘ ʧʽʚʩʪʦʣʽʪʪʷ ʩʪʚʦʨʠʣʠʩʷ ʫʤʦʚʠ ʽ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʬʘʫʥʠ. 
ʊʨʘʧʣʷʶʪʴʩʷ ʣʦʩʴ (Alces), ʢʘʙʘʥ (Sus scrofa), ʽ ʥʘʚʽʪʴ ʚʦʚʢ (Canis lupus L.). ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʩʝ ʯʘʩʪʽʰʝ 
ʟ'ʷʚʣʷʶʪʴʩʷ ʩʘʨʥʠ (çʜʠʢʽ ʢʦʟʠè) (Capreolus capreolus (Linnaeus, 1758)). ʇʦʩʪʽʡʥʠʤʠ ʤʝʰʢʘʥʮʷʤʠ ʻ ʟʘʻʮʴ 
ʩʽʨʠʡ (Lepus europaeus)  ̔ʣʠʩʠʮʷ ʨʫʜʘ (Lepus europaeus) . ɿ ʜʨʽʙʥʠʭ ʭʠʞʘʢʽʚ ʩʧʦʨʘʜʠʯʥʦ 
ʪʨʘʧʣʷʶʪʴʩʷ ʛʦʨʥʦʩʪʘʡ (Mustela erminea L.), ʣʘʩʢʘ (Mustela nivalis), ʢʫʥʠʮʷ (Martes). ɼʫʞʝ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ 
ʛʨʠʟʫʥʽʚ. ʉʪʝʧʦʚʠʭ ʪʚʘʨʠʥ ʨʝʧʨʝʟʝʥʪʫʻ ʪʫʰʢʘʥʯʠʢ ʚʝʣʠʢʠʡ  (Allactaga major (Kerr, 1792)), ʟʘʥʝʩʝʥʠʡ ʜʦ 
ʏʂʋ, ʘ ʪʘʢʦʞ ʩʣʽʧʘʢ ʟʚʠʯʘʡʥʠʡ (Spalax microphthalmus). ʏʠʩʣʝʥʥʽ ʧʪʘʭʠ. ɿ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ ʧʝʨʥʘʪʠʭ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʽʨʠʡ ʩʦʨʦʢʦʧʫʜ (Lanius excubitor), ʣʫʥʴ ʣʫʯʥʠʡ (Circus pygargus), ʙʦʨʠʚʽʪʝʨ ʟʚʠʯʘʡʥʠʡ 
(Falco tinnunculus), ʜʝʨʢʘʯ (Crex crex). 

 
ʈʠʩ.1. ɼʽʣʷʥʢʠ ʥʝ ʦʨʘʥʦʛʦ, ʘʙʩʦʣʶʪʥʦ ʟʘʧʦʚʽʜʥʦʛʦ ʩʪʝʧʫ 

 
ˆʨʫʥʪʠ ʟʘʧʦʚʽʜʥʦʾ ʟʦʥʠ. ʃʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ʚʠʣʫʞʝʥʽ ̌ʨʫʥʪʠ ʩʝʨʝʜʥʴʦ- ʪʘ ʙʘʛʘʪʦʛʫʤʫʩʥʽ ʥʘ 

ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ. ʋ ʪʨʘʚʦʩʪʦʾ ʜʦʤʽʥʫʻ ʢʨʦʧʠʚʘ ʜʚʦʜʦʤʥʘ (Urtica dioica L.) . ʃʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ 
ʧʦʪʫʞʥʽ ˇʨʫʥʪʠ ʥʘ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ, ʩʭʠʣ ʙʘʣʢʠ ʟʘʭʽʜʥʦʾ ʝʢʩʧʦʟʠʮʽʾ. ʋ ʪʨʘʚʦʩʪʦʾ ʜʦʤʽʥʫʻ ʢʫʥʠʯʥʠʢ 
ʥʘʟʝʤʥʠʡ.  

ˆʨʫʥʪʠ ʩʪʝʧʦʚʠʭ ʩʭʠʣʽʚ ʽ ʚʠʨʽʚʥʷʥʠʭ ʜʽʣʷʥʦʢ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʤʽʞ ʩʦʙʦʶ ʧʦʢʘʟʥʠʢʠ ʚʤʽʪʫ ʛʫʤʫʩʫ ʫ 
ʚʝʨʭʥʽʭ ʰʘʨʘʭ (9,3ï9,8 %). ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ʚʠʣʫʞʝʥʽ ˇʨʫʥʪʠ ʥʘ ʜʝʣʶʚʽʘʣʴʥʠʭ 
ʚʽʜʢʣʘʜʝʥʥʷʭ ʪʘʣʴʚʝʛʫ ʙʘʣʢʠ ʧʦʟʘ ʟʘʧʦʚʽʜʥʦʶ ʟʦʥʦʶ ʤʘʶʪʴ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʛʫʤʫʩʫ. ˆʨʫʥʪʠ 
ʪʘʣʴʚʝʛʫ ʙʘʣʢʠ ʫ ʟʘʧʦʚʽʜʥʽʡ ʟʦʥʽ ʫ ʚʝʨʭʥʴʦʤʫ (0ï10 ʩʤ) ʛʦʨʠʟʦʥʪʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ ʩʝʨʝʜ 
ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ, ʤʦʞʣʠʚʦ, ʦʙʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʰʚʠʜʢʦʶ ʛʫʤʽʬʽʢʘʮʽʻʶ 
ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʘʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʬʣʦʨʠ. 

ˆʨʫʥʪʠ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ ʫ ʟʘʧʦʚʽʜʥʽʡ ʟʦʥʽ ʪʘ ʧʦʟʘ ʥʝʶ ʥʝ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʨʽʟʥʠʮʽ ʫ ʧʦʢʘʟʥʠʢʘʭ 
ʚʤʽʩʪʫ ʛʫʤʫʩʫ. ɰʭ ʧʦʢʘʟʥʠʢʠ ʙʣʠʟʴʢʽ ʜʦ ʝʨʦʜʦʚʘʥʠʭ ʯʦʨʥʦʟʝʤʥʠʭ ʧʦʪʫʞʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʣʝʩʦʚʠʜʥʠʭ 
ʩʫʛʣʠʥʢʘʭ ʥʘ ʩʭʠʣʽ ʙʘʣʢʠ ʟʘʭʽʜʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʫ ʟʘʧʦʚʽʜʥʽʡ ʟʦʥʽ. 

  

https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D0%BE%D0%B2%D0%B5_(%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B4%D1%80%D0%B8%D0%B3%D0%B0%D0%B9%D0%BB%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/1928
https://uk.wikipedia.org/wiki/2009
https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B8%D0%B9_%D1%81%D1%82%D0%B5%D0%BF%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/11_%D0%B3%D1%80%D1%83%D0%B4%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/2009
https://uk.wikipedia.org/wiki/%D0%94%D0%B7%D0%B2%D0%BE%D0%BD%D0%B8%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B8%D0%BB%D0%B0_%D0%BF%D1%96%D1%80%D1%87%D0%B0%D1%81%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%81_%D0%B1%D0%B5%D0%B7%D0%BE%D1%81%D1%82%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%81_%D0%B1%D0%B5%D0%B7%D0%BE%D1%81%D1%82%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D0%BD%D0%B8%D1%87%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/w/index.php?title=%D0%94%D0%B5%D0%BB%D1%8C%D1%84%D1%96%D0%BD%D1%96%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BD%D0%BE%D0%BF%D0%BE%D0%B4%D1%96%D0%B1%D0%BD%D0%B8%D0%B9&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%B0%D0%B3%D0%B0%D0%BB_(%D1%80%D1%96%D0%B4)
https://uk.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D0%BD%D0%B4%D1%83%D1%88%D0%BA%D0%B0_%D1%80%D1%96%D0%B7%D0%BD%D0%BE%D0%B1%D0%B0%D1%80%D0%B2%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B8%D1%86%D0%B2%D1%96%D1%82_%D0%B2%D0%B5%D1%81%D0%BD%D1%8F%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B8%D1%86%D0%B2%D1%96%D1%82_%D0%B2%D0%B5%D1%81%D0%BD%D1%8F%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD_%D1%88%D0%B8%D1%80%D0%BE%D0%BA%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/L.
https://uk.wikipedia.org/wiki/Mill.
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B8%D0%BB%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B8%D0%BB%D0%B0_%D0%BF%D1%96%D1%80%D1%87%D0%B0%D1%81%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%A0%D1%8F%D0%B1%D1%87%D0%B8%D0%BA_%D1%80%D1%83%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BC%D0%B0%D1%88%D0%BA%D0%B0_(%D1%80%D1%96%D0%B4_%D1%80%D0%BE%D1%81%D0%BB%D0%B8%D0%BD)
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BE%D1%88%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D1%81%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B1%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B2%D0%BA
https://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%BD%D0%B0_%D1%94%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D1%8C%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%94%D1%86%D1%8C_%D1%81%D1%96%D1%80%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%94%D1%86%D1%8C_%D1%81%D1%96%D1%80%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D0%B8%D1%86%D1%8F_%D1%80%D1%83%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B0%D0%B9
https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%81%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D0%BD%D0%B8%D1%86%D1%8F
https://uk.wikipedia.org/wiki/%D0%A2%D1%83%D1%88%D0%BA%D0%B0%D0%BD%D1%87%D0%B8%D0%BA_%D0%B2%D0%B5%D0%BB%D0%B8%D0%BA%D0%B8%D0%B9
https://uk.wikipedia.org/w/index.php?title=Robert_Kerr&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A1%D0%BB%D1%96%D0%BF%D0%B0%D0%BA_%D0%B7%D0%B2%D0%B8%D1%87%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D1%80%D0%B8%D0%B9_%D1%81%D0%BE%D1%80%D0%BE%D0%BA%D0%BE%D0%BF%D1%83%D0%B4
https://uk.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D1%8C_%D0%BB%D1%83%D1%87%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%B8%D0%B2%D1%96%D1%82%D0%B5%D1%80_%D0%B7%D0%B2%D0%B8%D1%87%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%BA%D0%B0%D1%87
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INFLUENCE OF ʉADMIUM ON GROWTH AND CHLOROPFYLL CONTENT IN SUNFLOWER SEEDLINGS 
 

Dandan Zhong, Student, Agrotechnologies and Natural Resources Faculty 
Supervisor: Professor Halyna Zhatova 
Sumy National Agrarian University 
 
ʉadmium (Cd) are highly toxic and are widespread in agricultural soils, representing risks to plant and 

human health. It easily penetrates plants through soil, accumulates both in the roots and above-ground parts of 
plants in large quantities. On the other side heavy metals are important for plant growth and development, they 
are components of many proteins and other substances. However, higher concentrations of heavy metals in the 
soil can course to symptoms of toxicity and lead to growth inhibition in most crops. The reason of toxicity may 
be the binding of metals to sulfhydryl groups of proteins, leading to inhibition of activity or disruption of structure. 
It was noted the decrease in the degree of accumulation of plant pigments, inhibition of the intensity of 
photosynthesis, photorespiration. In this case, the negative effect is explained by the possibility of replacing 
magnesium cations with cadmium in the composition of green plant pigments, which leads to violation of their 
metabolism. An excess of heavy metals can stimulate the formation of free radicals and reactive oxygen species, 
possibly leading to oxidative stress. Heavy metals are absorbed from the soil mainly through the plant roots and 
either remain there or pass to the shoots and into cells. For most plant species, roots represent a barrier for 
metals. Therefore, the concentration of heavy metals in roots is usually higher than that of stems and leaves. 
One of the main manifestations of the toxic effect of lead and cadmium on plants is a violation of the processes 
of photosynthesis, including a decrease in the level of photosynthetic pigments. 

The aim of the research was to study the effect of cadmium on the characteristic of germination, growth 
rates and the content of photosynthetic pigments of sunflower seedlings. The object of the study were seedlings 
of three sunflower samples: Esman - variety, Agent - hybryd, Adler - hybryd.  Seeds were germinated in the 
laboratory at temperature of 20-22 ęʉ and a fourteen-hour daylight hours in growth boxes on the filter paper. 
The control group of seeds was grown in distilled water, experimental variants - on solutions of cadmium sulfate 
of various concentrations (0.1; 0.05; 0.025; 0.014; 0.07 mol) prepared with distilled water. Laboratory 
germination, weight of 1000 seeds was estimated according to DSTU 4138-2002. The content of photosynthetic 
pigments of chlorophylls A and B was determined by the generally accepted method of absorption 
spectrophotometry. 

Experiments have shown that the reaction of plants of different varieties to cadmium influence was similar.  
The Cd solution was negative factor for sunflower germination process. This indicator changed from 84-96 % 
(Agent hybryd), 92-100 % (Arlet hybryd), 78-100 % (Esman variety) depending on Cd concentration in solution. 
The growth of the root was inhibited by heavy metal solution: its length in the experiment varied from 1.4-4.6 cm 
(Agent), 1-3.1 cm (Arlet), 1,87-6.7 cm (Esman). All Cd concentrations influenced negatively on this parameter 
of seedlings. As for weight of 100 seedlings we noted the decreasing of this indicator with increasing of Cd 
concentration. The most inhibited effect was fixed for variant with 0,1 mol Cd solution. The weight of seedlings 
decreased for 40,6 % (Esman variety), 63,4 % (Agent hybrid), 68.7 (Arlet hybrid) compare to control. The most 
tolerant to heavy metal treatment in our experiment was Esman variety. Both hybrids were more sensitive to Cd 
influence. It is well known the pigment complex of a plant organism very sensitive to changes in environmental 
conditions. It should be attributed to those criteria that determine the degree of adaptation plants to natural and 
anthropogenic factors of environment.  It was proved that at a high level of soil pollution with heavy metals they 
can cause the development of leaf chlorosis, which predominantly due to a violation synthesis of chlorophylls. 
In our experiment it was found that cadmium sulfate in concentrations (0.1 mol) led to significant decrease in 
the amount of chlorophyll A and B compared to the level of control plants. Content of chlorophyll "ʘ"+òb" in plant 
material of fresh mass  mg/g was lower in variant with Cd (0.1 mol) compare to control (varied from 31.1 % 
(Arlet hybryd)  to 57.1 % (Agent hybryd).Similar reaction of plant was observed concerning of   chlorophyll "ʘ" 
and chlorophyll "b" content, apartly. It should be noted that in the range of the following concentrations of 
cadmium sulfate, significant shifts were observed in most indicators corresponding to the toxic effect of heavy 
metal (significant inhibition of the growth processes of the root system and shoot, the content of photosynthetic 
pigments). Probably, when adapting to high doses of heavy metals, the adaptive capabilities of plants are 
exhausted due to the lack of metabolic resources. It is possible that changes in the indices of sunflower 
seedlings are due to different activation thresholds of plant defense systems and, accordingly, their gradual 
involvement in the process of adaptation to the damaging effect of cadmium with an increase in its concentration. 
So, quantification of the inhibitory effects of Cd on seedling growth when supplied in simple Cd sulfate solutions 
is the method for monitoring Cd toxicity. Advantages of this method are: (1) it is simple 2) rapid (frequently only 
a few days growth in treatment solutions is required) and (3) easy to perform. 
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 FOREST MANAGEMENT IMPROVEMENT AS A SOLUTION TO CLIMATE CHANGE LIMITING 
 
Inna Lapina, 2nd year student, LM 
Scientific Advisor: Senior Teacher T. Kyrychenko 
Sumy NAU 
 
Climate change on our planet and the state of forests are closely interconnected. On the one hand, we 

can observe the changes in the Earth's climate, average annual temperatures rising, and changes in rainfall 
patterns. More frequent and extreme weather conditions have a negative impact on forests. In addition, forests 
and trees absorb and retain carbon dioxide, mitigating the effects of global warming. On the other hand, there 
is a fact that deforested and burned forests are considered to be asource of carbon dioxide, contributing to the 
greenhouse effect.Therefore, there is a necessity in integrated approach to solve these important issues. 

Sustainable forest management provides a flexible, robust, credible and well-tested framework for 
simultaneously reducing carbon emissions, sequestering carbon, and enhancing adaptation to climate change. 
At the same time, it can help supply environmentally friendly forest products, protect biodiversity, secure 
freshwater supplies, and provide other essential ecosystem services.  

Forests are one of the most important carbon stores on our planet. However, deforestation that aims to 
exempt the land for agriculture, releases the huge amount of carbon dioxide and other greenhouse gases into 
the atmosphere, contributing to climate change. At the same time, forest plantations play a crucial role in 
mitigating the effects of climate change, not only by absorbing greenhouse gases, but also by creating stronger 
landscapes: they regulate the water regime, improve the condition of soils and preserve them for agriculture.  

There is a need to stop deforestation and expand the reforestation. The replacing of fuel (gasoline, diesel) 
with fossil and biofuel will reduce the pollution of the atmosphere with carbon dioxide.When fuel is burned, 
carbon dioxide is emitted into the atmosphere. Its high concentration leads to global warming and changes in 
the Earth's climate. Trees and forests help to mitigate the effects of climate change by absorbing carbon dioxide 
from the atmosphere and converting it through photosynthesis into carbon, which is ñstoredò in the form of wood 
and vegetation. The wood has the ability to hold carbon for a long period, so it will be good to use wood more 
often for production of durable goods. 

Ukraine plays an active role in international climate change cooperation processes.In 2019, the Cabinet 
of Ministry of Ukraine has approved the Strategy for adaptation to climate changein Ukraine by 2030.The aim 
is to reach three main objectives: 1. Strengthen capacity aimed to overcome natural disaster and other 
dangerous climate change consequences. The application of technologies, which may minimize agricultural 
production losses in case of predicted natural disasters and/or to restore production potential. 2. Provide 
diversification of economic risks and strengthening economic efficiency. 3. Reduce climate change risk 
sensitivity scale. 

The objectives of the strategy,in their narrow meaning, include the issues of the: expanded 
reforestation;the improvement of forest protection; working out of regional system of adaptive measures for 
forest farming, aimed at preserving the biodiversity of forests; increasing the resilience and productivity of forests 
while climate changes; development of agroforestry; maintenance and restoration and reconstruction of linear 
forest plantations on arable lands. 

Understanding of both regional vulnerability of Ukrainian forests to climate change and optimal ways for 
developing corresponding adaptation strategies remains poor. The first step is the development of an operative 
integrated forest monitoring system that would be able to provide early warning information on undesirable 
changes in forest ecosystems. The second one is development and implementation of an interdisciplinary 
science program on functioning and resilience of Ukrainian forests under ongoing and expected climate change. 
Development of adapted to regional conditions models, which include most probable trajectory of Ukrainian 
forests under expected environmental change and alternate sets of relevant forest management activities, 
should be of the highest priority.  
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ʍɺʆʈʆɹʀ ʇɽʈɯʆɼʋ ʇɽʈɽɿʀʄɯɺʃɯ ʈʆʉʃʀʅ ʇʐɽʅʀʎɯ ʄʗʂʆɰ ʆɿʀʄʆɰ 

ɹʘʰʣʘʡ ɸ. ɻ., ʘʩʧʽʨʘʥʪ 2-ʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʡ: ʧʨʦʬ. ɺ. ɸ. ɺʣʘʩʝʥʢʦ  
 
ʉʪʽʡʢʽ ʩʦʨʪʠ ʨʦʩʣʠʥ ï ʻ ʦʜʠʥ ʟ ʙʝʟʧʝʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʟʠʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʦʢʫʧʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ [1]. ɯʩʥʫʻ ʪʝʦʨʽʷ ʽʤʫʥʦʛʝʥʝʟʫ 
ʅ.ʉ. ɼʫʥʽʥʘ [2], ʟʘ ʷʢʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʝʚʦʣʶʮʽʾ ʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʨʦʩʣʠʥʦʶ-ʞʠʚʠʪʝʣʝʤ ʽ ʧʘʪʦʛʝʥʦʤ 
ʩʢʣʘʣʘʩʷ ʧʝʚʥʘ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʜʦ ʾʭʥʴʦʛʦ ʧʝʚʥʦʛʦ ʚʽʢʫ. ɺʽʜʧʦʚʽʜʥʦ 
ʽʩʥʫʻ ʪʨʠ ʛʨʫʧʠ: ɯ ï ʫʨʘʞʫʶʪʴ ʨʦʩʣʠʥʠ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ; II ï ʨʦʟʚʠʪʦʢ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʦ ʜʨʫʛʦʾ ʬʘʟʠ 
ʦʥʪʦʛʝʥʝʟʫ (ʩʪʘʨʽʥʥʷ); III ï ʨʦʩʣʠʥʠ, ʫ ʷʢʠʭ ʥʝ ʚʠʷʚʣʝʥʦ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʜʦ ʧʝʚʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ [3].  

ʇʝʨʝʟʠʤʽʚʣʷ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ ï ʧʠʪʘʥʥʷ, ʷʢʝ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʩʫʯʘʩʥʽʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ. ɿʘ 
ʧʦʛʘʥʠʭ ʫʤʦʚ ʧʝʨʝʟʠʤʽʚʣʽ ï ʮʝ, ʯʘʩʪʢʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ, ʘʙʦ ʟʘʛʘʣʦʤ ï ʾʭ ʧʦʚʥʝ ʚʽʜʤʠʨʘʥʥʷ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʥʘ ʧʝʨʝʟʠʤʽʚʣʶ ʚʧʣʠʚʘʶʪʴ ʪʨʠ ʢʣʶʯʦʚʽ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ: ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ 
ʢʫʣʴʪʫʨʠ, ʡ ʩʦʨʪʫ ʟʦʢʨʝʤʘ, ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʛʨʦʪʝʭʥʽʢʠ [4]. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʧʝʨʽʦʜʦʤ ʻ ʨʫʙʽʞ ʟʠʤʠ 
ʪʘ ʚʝʩʥʠ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʪʘʥʝ, ʘ ʡʦʤʫ ʥʘ ʟʤʽʥʫ ʧʦʚʝʨʪʘʶʪʴʩʷ ʟʘʤʦʨʦʟʢʠ, ʩʪʫʧʽʥʴ ʟʘʛʘʨʪʫʚʘʥʥʷ ʪʘ 
ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʟʥʘʯʥʦ ʨʝʛʨʝʩʫʻ. ʆʜʠʥ ʯʠʥʥʠʢ ʤʘʡʞʝ ʥʽʢʦʣʠ ʥʝ ʤʦʞʝ ʟʘʛʫʙʠʪʠ ʨʦʩʣʠʥʫ, ʚʝʣʠʢʽ 
ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʟʫʤʦʚʣʝʥʽ ʦʜʥʦʯʘʩʥʦʶ ʜʽʻʶ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ [5]. ɼʦ ʭʚʦʨʦʙ ʧʝʨʽʦʜʫ ʧʝʨʝʟʠʤʽʚʣʽ 
ʥʘʣʝʞʘʪʴ ʨʦʞʝʚʘ ʩʥʽʛʦʚʘ ʧʣʽʩʥʷʚʘ, ʩʢʣʝʨʦʪʽʥʽʦʟ ʪʘ ʪʠʬʫʣʴʦʟʥʘ ʛʥʠʣʴ. 

ɿʙʫʜʥʠʢʦʤ ʨʦʞʝʚʦʾ ʩʥʽʛʦʚʦʾ ʧʣʽʩʥʷʚʠ ʻ ʛʨʠʙ Monographella nivalis E. M¿ller. ɼʦ 1983 ʨʦʢʫ ʟʙʫʜʥʠʢ 
ʭʚʦʨʦʙʠ ʙʫʚ ʧʨʠʥʘʣʝʞʥʠʤ ʜʦ ʨʦʜʫ Fusarium ʽ ʥʘʟʠʚʘʚʩʷ Fusarium nivale L. ʆʩʥʦʚʦʶ ʜʣʷ ʮʴʦʛʦ ʩʣʫʛʫʚʘʣʘ 
ʚʝʨʝʪʝʥʦ-ʩʝʨʧʦʧʦʜʽʙʥʘ ʬʦʨʤʘ ʢʦʥʽʜʽʡ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ 
ʽʥʰʠʭ ʦʟʥʘʢ ʮʝʡ ʛʨʠʙ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʫ Fusarium ʽ ʡʦʛʦ ʧʝʨʝʥʝʩʣʠ ʚ ʨʽʜ Microdochium. ɿʘʭʚʦʨʶʚʘʥʥʷ 
ʧʝʨʝʡʤʝʥʫʚʘʣʠ ʽʟ çʬʫʟʘʨʽʦʟʥʦʾ ʩʥʽʛʦʚʦʾ ʧʣʽʩʥʷʚʠè ʚ çʨʦʞʝʚʫ ʩʥʽʛʦʚʫ ʧʣʽʩʥʷʚʫè [5]. ʋʨʘʞʝʥʥʷ ʨʦʩʣʠʥ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʦʩʝʥʠ, ʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘʚʝʩʥʽ. ɿʦʢʨʝʤʘ, ʥʘʡʯʘʩʪʽʰʝ ʾʾ ʧʨʦʷʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʃʴʚʽʚʩʴʢʽʡ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʩʧʘʣʘʭʠ ʭʚʦʨʦʙʠ ʚʽʜʤʽʯʘʣʠ ʚ 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʉʫʤʩʴʢʽʡ, 
ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʫʤʦʚʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʣʴʦʜʦʚʦʾ ʢʽʨʢʠ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï 
ʽʥʪʝʥʩʠʚʥʽʰʝ ʫʨʘʞʝʥʥʷ çʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤʠè ʛʨʠʙʘʤʠ. ʇʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙʠ ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʚ 
ʦʢʨʝʤʽ ʨʦʢʠ ʩʷʛʘʻ 80-100%, ʘ ʨʦʟʚʠʪʦʢ ï 30-50% [6].  

ɿʙʫʜʥʠʢʦʤ ʭʚʦʨʦʙʠ ʩʢʣʝʨʦʪʽʥʽʦʟ ʻ ʛʨʠʙ Whetzelinia borealis M Chochr. ʇʦʰʠʨʝʥʠʡ ʫ ʟʦʥʽ ʧʦʤʽʨʥʦʛʦ 
ʢʣʽʤʘʪʫ. ɺ ʋʢʨʘʾʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʇʦʣʽʩʩʽ ʽ ʚ ʃʽʩʦʩʪʝʧʫ. ʇʝʨʚʠʥʥʝ ʟʘʨʘʞʝʥʥʷ ʤʦʣʦʜʠʭ 
ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ ʩʫʤʢʦʩʧʦʨ, ʚʪʦʨʠʥʥʝ ï h ʤʘʪʦʯʢʘʤʠ ʛʨʠʙʥʠʮʽ. ʆʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʽʥʬʝʢʮʽʾ 
ï ʫʨʘʞʝʥʽ ʨʝʰʪʢʠ, ʚ ʷʢʠʭ ʟʙʫʜʥʠʢ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʢʣʝʨʦʮʽʾʚ ʽ ʩʫʤʯʘʩʪʦʛʦ ʩʧʦʨʦʥʦʰʝʥʥʷ, ʘ ʥʘ 
ʨʦʩʣʠʥʘʭ ʧʰʝʥʠʮʽ ï ʫ ʚʠʛʣʷʜʽ ʛʨʠʙʥʠʮʽ, ʷʢʘ ʥʘʚʝʩʥʽ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʩʧʨʠʯʠʥʷʻ ʾʭ ʟʘʛʠʙʝʣʴ. 
ɺʠʩʦʢʘ ʰʢʽʜʣʠʚʽʩʪʴ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʦʩʣʘʙʣʝʥʠʭ ʨʦʩʣʠʥʘʭ, ʢʦʣʠ ʩʥʽʛ ʣʷʛʘʻ ʥʘ ʥʝʧʨʦʤʝʨʟʣʫ 
ʟʝʤʣʶ, ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʠʭ ʟʠʤʦʚʠʭ ʚʽʜʣʠʛ, ʟʘ ʥʘʜʤʽʨʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʽ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 
ʥʘʚʝʩʥʽ [7]. 

ɿʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙʠ ʪʠʬʫʣʴʦʟʥʦʾ ʛʥʠʣʽ ʻ ʛʨʠʙʠ ʨʦʜʫ Typhula: T. incarnata Lasch, Epicr.; T. 
ishikariensis S. Imai; T. idahoensis Remsberg, ʷʢʽ ʟʘ ʩʧʦʩʦʙʦʤ ʞʠʚʣʝʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʣʽʬʘʛʽʚ, ʫʨʘʞʫʶʪʴ 
ʦʟʠʤʽ ʟʝʨʥʦʚʽ ï ʟʣʘʢʦʚʽ ʪʘ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ. ʋ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʭʚʦʨʦʙʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʦʛʥʠʱʘʤʠ. 
ʋ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʦʩʝʨʝʜʢʽʚ ʚʦʥʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʚʩʶʜʠ ʥʘ ʩʭʦʜʘʭ ʦʟʠʤʠʭ (ʧʰʝʥʠʮʽ, ʞʠʪʽ, ʷʯʤʝʥʽ ʽ ʜʝʷʢʠʭ 
ʟʣʘʢʦʚʠʭ ʪʨʘʚ) ʚʦʩʝʥʠ ʽ ʥʘʚʝʩʥʽ ʧʽʩʣʷ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ. ʅʘʚʝʩʥʽ ʧʽʩʣʷ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʥʘ ʨʦʩʣʠʥʘʭ ʦʟʠʤʠʭ 
ʢʫʣʴʪʫʨ ʪʘ ʟʣʘʢʦʚʠʭ ʪʨʘʚʘʭ, ʘ ʪʘʢʦʞ ʥʘ ˇʨʫʥʪʽ, ʱʦ ʾʭ ʦʪʦʯʫʻ, ʟôʷʚʣʷʻʪʴʩʷ ʧʦʚʩʪʷʥʘ ʛʨʠʙʥʠʮʷ. ʋʨʘʞʝʥʽ 
ʨʦʩʣʠʥʠ ʚʪʨʘʯʘʶʪʴ ʟʝʣʝʥʠʡ ʢʦʣʽʨ, ʙʫʨʽʶʪʴ ʽ ʚôʷʥʫʪʴ. ʅʠʞʥʽ ʣʠʩʪʢʠ ʚʽʜʤʠʨʘʶʪʴ ʽ ʣʝʞʘʪʴ ʥʘ ˇʨʫʥʪʽ, ʯʘʩʪʦ 
ʚʢʨʠʪʽ ʙʨʫʜʥʦʶ ʩʽʨʦʶ ʧʦʚʩʪʷʥʦʶ ʛʨʠʙʥʠʮʝʶ. ʅʘ ʥʠʭ, ʫ ʩʪʝʙʣʘʭ ʽ ʥʘ ʢʦʨʽʥʥʽ ʧʽʟʥʽʰʝ ʫʪʚʦʨʶʶʪʴʩʷ ʢʫʣʷʩʪʽ 
ʘʙʦ ʟʣʝʛʢʘ ʩʧʣʶʱʝʥʽ ʩʢʣʝʨʦʮʽʾ [7].  
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ʆʉʅʆɺʅɯ ʍɺʆʈʆɹʀ ʂʋʂʋʈʋɼɿʀ ɺ ʋʄʆɺɸʍ ʊʆɺ çʂʆɹɿɸʈɽʅʂʆ ɸɻʈʆè  
ʩʤʪ. ʃʀʇʆɺɸ ɼʆʃʀʅɸ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ɹʝʨʝʞʥʠ ʄ., ʩʪʫʜ. 4 ʢʫʨʩʫ  ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɸ. ʆ. ɹʫʨʜʫʣʘʥʶʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʂʫʢʫʨʫʜʟʘ - ʜʫʞʝ ʮʽʥʥʘ ʢʦʨʤʦʚʘ ʢʫʣʴʪʫʨ. ɿʘ ʚʨʦʞʘʡʥʽʩʪʶ ʚʦʥʘ ʧʝʨʝʚʠʱʫʻ ʚʩʽ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ. 

ɿʝʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʨʦʜʦʚʦʣʴʯʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʬʫʨʘʞʥʽ ʮʽʣʽ. ʋ ʟʝʨʥʽ ʢʫʢʫʨʫʜʟʠ 65-70% ʚʫʛʣʝʚʦʜʽʚ, 
9-12% ʙʽʣʢʘ, 4ð8% ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ (ʫ ʟʘʨʦʜʢʫ ʜʦ 40%). ʂʫʢʫʨʫʜʟʘ - ʦʩʥʦʚʥʘ ʩʠʣʦʩʥʘ ʢʫʣʴʪʫʨʘ. ɿʘ 
ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʦʥʘ ʧʝʨʝʚʠʱʫʻ ʤʘʡʞʝ ʚʩʽ ʢʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ. ʉʠʣʦʩ ʢʫʢʫʨʫʜʟʠ ʤʘʻ ʚʠʩʦʢʫ 
ʧʝʨʝʪʨʘʚʥʽʩʪʴ ʽ ʜʽʻʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʙʘʛʘʪʠʡ ʥʘ ʢʘʨʦʪʠʥ. ʂʫʢʫʨʫʜʟʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʟʝʣʝʥʦʤʫ 
ʢʦʥʚʝʻʨʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʚʘʨʠʥʥʠʮʪʚʦ ʟʝʣʝʥʦʶ ʤʘʩʦʶ, ʙʘʛʘʪʦʶ ʥʘ ʚʫʛʣʝʚʦʜʠ ʪʘ ʢʘʨʦʪʠʥ. ʃʠʩʪʦʩʪʝʙʣʦʚʘ 
ʤʘʩʘ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ, ʻ ʜʦʙʨʠʤ ʛʨʫʙʠʤ ʢʦʨʤʦʤ, ʷʢʠʡ ʟʘ ʧʦʞʠʚʥʽʩʪʶ 
ʤʘʡʞʝ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʷʯʤʽʥʥʽʡ ʪʘ ʚʽʚʩʷʥʽʡ ʩʦʣʦʤʽ.  

ɿʝʨʥʦ ʢʫʢʫʨʫʜʟʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʨʦʜʦʚʦʣʴʯʽ ʮʽʣʽ. ɿ ʥʴʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʥʘʜ 150 ʭʘʨʯʦʚʠʭ 
ʽ ʪʝʭʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ: ʙʦʨʦʰʥʦ, ʢʨʫʧʫ, ʧʣʘʩʪʽʚʮʽ, ʢʨʦʭʤʘʣʴ, ʩʠʨʦʧ, ʛʣʶʢʦʟʫ, ʩʧʠʨʪ. ɯʟ ʟʘʨʦʜʢʽʚ ʟʝʨʥʘ 
ʜʦʙʫʚʘʶʪʴ ʮʽʥʥʫ ʭʘʨʯʦʚʫ ʦʣʽʶ, ʷʢʘ ʤʘʻ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɯʟ ʩʪʨʠʞʥʽʚ ʢʘʯʘʥʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ 
ʬʫʨʬʫʨʦʣ, ʣʽʛʥʽʥ, ʢʩʠʣʦʟʫ, ʦʜʝʨʞʫʶʪʴ ʮʝʣʶʣʦʟʫ ʽ ʧʘʧʽʨ. ʂʫʢʫʨʫʜʟʘ, ʷʢ ʧʨʦʩʘʧʥʘ ʢʫʣʴʪʫʨʘ ʤʘʻ ʚʘʞʣʠʚʝ 
ʘʛʨʦʪʝʭʥʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʘʛʨʦʪʝʭʥʽʢʠ ʚʦʥʘ ʟʘʣʠʰʘʻ ʧʦʣʝ ʯʠʩʪʠʤ ʚʽʜ ʙʫʨ'ʷʥʽʚ ʟ 
ʨʦʟʧʫʰʝʥʠʤ ˇʨʫʥʪʦʤ.  

ʂʫʢʫʨʫʜʟʘ (ʣʘʪ. Zea) ï ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ɿʣʘʢʠ (Poaceae), ʱʦ ʚʢʣʶʯʘʻ ʰʽʩʪʴ ʚʠʜʽʚ. ʆʜʥʘʢ ʚ 
ʢʫʣʴʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʻʜʠʥʠʤ ʚʠʜʦʤ Zea mays, ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 
ʤʘʩʰʪʘʙʘʭ ʽ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʯʦʚʦʶ, ʢʦʨʤʦʚʦʶ ʽ ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ. 

ɺ ʫʤʦʚʘʭ ʊʆɺ çʂʦʙʟʘʨʝʥʢʦ ɸʛʨʦè  ʢʫʢʫʨʫʜʟʘ  ʻ ʛʦʣʦʚʥʦʶ ʟʝʨʥʦʚʦʶ ʢʫʣʴʪʫʨʦʶ. ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ 
ʚʠʨʦʱʫʶʪʴ ʪʘʢʽ ʛʽʙʨʠʜʠ: ʄʦʥʩʘʥʪʦ DKC 3415 ʪʘ ʇ9718E. ɻʽʙʨʠʜ ʄʦʥʩʘʥʪʦ DKC 3415 -  ʩʝʨʝʜʥʴʦʨʘʥʥʽʡ ʟ 
ʜʫʞʝ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʟʝʨʥʘ. ʄʘʻ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʚʨʦʞʘʡʥʦʩʪʽ. ɼʝʤʦʥʩʪʨʫʻ ʰʚʠʜʢʫ ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʧʽʜ 
ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ, ʤʘʻ ʚʠʩʦʢʫ ʝʥʝʨʛʽʶ ʩʪʘʨʪʦʚʦʛʦ ʨʦʩʪʫ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʪʠʧʘʭ 
ˇʨʫʥʪʫ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʄʘʻ ʤʽʮʥʽ ʽ ʟʜʦʨʦʚʽ ʨʦʩʣʠʥʠ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 
ʩʠʣʦʩ. ʉʪʽʡʢʠʡ ʜʦ ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʫʢʫʨʫʜʟʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʟʦʥʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ - ʇʦʣʽʩʩʷ, 
ʃʽʩʦʩʪʝʧ ʋʢʨʘʾʥʠ. ʇ9718E - ʮʝ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʡ ʛʽʙʨʠʜ ʢʫʢʫʨʫʜʟʠ ʟ ʚʦʩʢʦʚʠʜʥʠʤ ʪʠʧʦʤ ʟʝʨʥʘ ʚʽʜ 
ʚʠʨʦʙʥʠʢʘ "ʇʽʦʥʝʨ". ɻʽʙʨʠʜ ʟʝʨʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʟ ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ. ɼʝʤʦʥʩʪʨʫʻ 
ʚʽʜʤʽʥʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ. ʌɸʆ - 390. 

ʂʫʢʫʨʫʜʟʫ ʚ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫʨʘʞʫʚʘʣʠ: ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ, ʣʝʪʶʯʘ ʩʘʞʢʘ, 
ʞʦʚʪʘ ʧʣʷʤʠʩʪʽʩʪʴ, ʩʝʧʪʦʨʽʦʟ ʣʠʩʪʷ, ʙʫʨʘ ʪʘ ʞʦʚʪʘ ʽʨʞʘ,  ʘ ʪʘʢʦʞ ʬʫʟʘʨʽʦʟ ʢʦʣʦʩʫ.  ɺ 2019 ʨʦʮʽ ʧʦʰʠʨʝʥʥʷ 
ʥʘʙʫʣʠ ʣʝʪʶʯʘ ʩʘʞʢʘ ʪʘ ʙʫʨʘ ʽʨʞʘ  ʣʠʩʪʷ. 

ʋʨʘʞʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʣʝʪʶʯʦʶ ʩʘʞʢʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʷʢ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ ʪʘ 
ʪʝʤʧʝʨʘʪʫʨʘ. ʋ 80-ʪʽ ʨʦʢʠ ʧʦʰʠʨʝʥʥʷ ʣʝʪʶʯʦʾ ʩʘʞʢʠ ʚ ʋʢʨʘʾʥʽ ʩʷʛʘʣʦ ʤʘʡʞʝ 22%, ʘ ʱʦʨʽʯʥʽ ʚʪʨʘʪʠ ʟʝʨʥʘ 
ʩʪʘʥʦʚʠʣʠ 2ï8%. ʅʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʩʪʽʡʢʽ ʜʦ ʮʽʻʾ ʭʚʦʨʦʙʠ, ʘ ʤʘʡʞʝ 
ʚʩʝ ʥʘʩʽʥʥʷ ʜʦ ʚʠʩʽʚʫ ʧʨʦʪʨʫʶʶʪʴ ʧʨʦʪʠʛʨʠʙʢʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɸʣʝ, ʣʝʪʶʯʘ ʩʘʞʢʘ ʟʘʣʠʰʘʻʪʴʩʷ 
ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ ʧʦʣʷʭ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʡʦʥʘʭ ʟʽ ʩʧʝʢʦʪʥʠʤ, ʧʦʩʫʰʣʠʚʠʤ ʢʣʽʤʘʪʦʤ, ʜʝ ʢʫʢʫʨʫʜʟʘ 
ʟʘʡʤʘʻ ʜʦ 30% ʧʣʦʱ ʫ ʩʽʚʦʟʤʽʥʽ ʽ ʚʠʨʦʱʫʶʪʴ ʾʾ ʟʘ ʝʢʩʪʝʥʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʆʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷ 
ʢʣʽʤʘʪ ʚ ʋʢʨʘʾʥʽ ʤʽʥʷʻʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʽʥʥʷ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ. ʇʨʦʙʣʝʤʦʶ ʻ ʪʘʢʦʞ 
ʥʝʟʤʽʥʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʦʜʥʦʤʫ ʧʦʣʽ ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʭʚʦʨʦʙʘ ʧʦʯʠʥʘʻ 
ʧʨʦʛʨʝʩʫʚʘʪʠ, ʫʨʘʞʫʚʘʪʠ ʩʫʩʽʜʥʽ ʧʦʩʽʚʠ, ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʟʝʨʥʘ ʤʦʞʫʪʴ ʩʷʛʘʪʠ ʜʦ 40%. 

ɼʞʝʨʝʣʦ ʽʥʬʝʢʮʽʾ ʣʝʪʶʯʦʾ ʩʘʞʢʠ ï ʪʝʣʽʦʩʧʦʨʘ ʛʨʠʙʘ Sphacelotheca reiliana (Sorosporium reilianum, 
Ustilago reiliana). ʆʩʥʦʚʥʠʡ çʛʦʩʧʦʜʘʨè ʧʘʪʦʛʝʥʫ ï ʢʫʢʫʨʫʜʟʘ ʢʫʣʴʪʫʨʥʘ ʪʘ  ʩʦʨʛʦ. ɿʘ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ 
ˇʨʫʥʪʫ ʧʘʨʦʩʪʢʠ ʢʫʢʫʨʫʜʟʠ ʽʥʬʽʢʫʶʪʴʩʷ ʚ ʤʝʥʰʽʡ ʤʽʨʽ, ʥʽʞ ʫ ʩʫʭʽʰʦʤʫ ʩʫʙʩʪʨʘʪʽ. ɿʘʧʦʙʽʛʪʠ ʧʦʷʚʽ ʪʘ 
ʧʦʰʠʨʝʥʥʶ ʣʝʪʶʯʦʾ ʩʘʞʢʠ ʤʦʞʥʘ, ʟʥʘʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʾʾ ʟʙʫʜʥʠʢʘ. ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ 
ʙʦʨʦʪʴʙʠ ʟ ʣʝʪʶʯʦʶ ʩʘʞʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʪʨʫʡʥʠʢ ʥʘʩʽʥʥʷ ɺʽʩʧʘʨ ʟ ʥʦʨʤʦʶ ʚʠʪʨʘʪʠ 2 ʣ/ʛʘ. ɼʽʶʯʘ 
ʨʝʯʦʚʠʥʘ ʧʨʝʧʘʨʘʪʫ   ʂʘʨʙʦʢʩʠʥ ʪʘ ʊʠʨʘʤ. 

ɿʙʫʜʥʠʢʦʤ ʽʨʞʽ ʢʫʢʫʨʫʜʟʠ ʻ ʙʘʟʠʜʽʘʣʴʥʠʡ ʜʚʦʜʦʤʥʠʡ ʛʨʠʙ Puccinia sorghi Schw. (P.maydis Bereng.). 
ʇʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʣʠʩʪʽ, ʨʽʜʰʝ ʥʘ ʩʪʝʙʣʘʭ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʨʛʦ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. ʐʢʽʜʣʠʚʽʩʪʴ 
ʽʨʞʽ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʩʠʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʃʠʩʪʢʠ ʧʝʨʝʜʯʘʩʥʦ ʚʩʠʭʘʶʪʴ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 
ʢʘʯʘʥʠ ʥʝ ʤʦʞʫʪʴ ʥʦʨʤʘʣʴʥʦ ʨʦʟʚʠʚʘʪʠʩʴ, ʽ ʫ ʥʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʱʫʧʣʽ ʟʝʨʥʽʚʢʠ.  ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ 
ʙʦʨʦʪʴʙʠ ʟ ʽʨʞʝʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʫʥʛʽʮʠʜ ɸʙʘʢʫʩ. ɺʠʨʦʙʥʠʢ ʧʨʝʧʘʨʘʪʫ ʬʽʨʤʘ BASF SE. ɼʽʶʯʘ 
ʨʝʯʦʚʠʥʘ Pyraclostrobin. ʇʨʦʚʦʜʠʣʠ ʦʙʨʦʙʢʫ ʧʨʝʧʘʨʘʪʦʤ ʟʘ 30 ʜʥʽʚ ʜʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʟ ʥʦʨʤʦʶ1.5-
1.75 ʣ/ʛʘ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʂʆʅʊʈʆʃʔ ɿɸɹʋʈôʗʅɽʅʆʉʊɯ ʇʆʉɯɺɯɺ ʂʋʂʋʈʋɼɿʀ ʋ ʊʆɺ "ʈɸʁɿ-ʉʍɯɼ" ʏʆʈʅʋʍʀʅʉʔʂʆɻʆ 
ʈɸʁʆʅʋ ʇʆʃʊɸɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ɹʝʨʢʦ ʉ. ɺ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɺ. ɸ. ɺʣʘʩʝʥʢʦ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʂʫʢʫʨʫʜʟʘ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʾʾ ʚʠʩʦʢʦʶ 

ʚʨʦʞʘʡʥʽʩʪʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʂʫʢʫʨʫʜʟʘ ʤʘʻ ʨʽʟʥʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʧʨʦʜʦʚʦʣʴʯʠʡ, 
ʢʦʨʤʦʚʠʡ, ʪʝʭʥʽʯʥʠʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʡ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿ ʜʘʚʥʽʭ ʯʘʩʽʚ ʣʶʜʠʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʫʢʫʨʫʜʟʫ ʷʢ ʧʨʦʜʦʚʦʣʴʯʫ ʢʫʣʴʪʫʨʫ [1]. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʻ ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ 
ʧʦʩʽʚʽʚ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʝʨʰʦʯʝʨʛʦʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʧʦʩʽʜʘʻ ʙʦʨʦʪʴʙʘ ʟ ʙʫʨôʷʥʘʤʠ. ʉʘʤʝ 
ʙʫʨôʷʥʠ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ɿʙʠʪʢʠ, ʷʢʠʭ ʟʘʚʜʘʶʪʴ 
ʙʫʨôʷʥʠ ʢʫʢʫʨʫʜʟʽ, ʧʝʨʝʚʠʱʫʶʪʴ ʚʪʨʘʪʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʪʘ ʩʷʛʘʶʪʴ 29 % ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
ʟʝʨʥʘ. ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʢʫʢʫʨʫʜʟʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʢʦʨʤʦʚʦʶ ʢʫʣʴʪʫʨʦʶ. ɿʘ ʾʾ ʨʘʭʫʥʦʢ ʪʚʘʨʠʥʥʠʮʪʚʦ 
ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʦʨʤʘʤʠ, ʩʠʣʦʩʦʤ ʽ ʟʝʣʝʥʦʶ ʤʘʩʦʶ. ʋ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʜʣʷ ʧʨʦʜʦʚʦʣʴʯʠʭ 
ʧʦʪʨʝʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 20 % ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ, ʜʣʷ ʪʝʭʥʽʯʥʠʭ 15-20 %, ʥʘ ʢʦʨʤ ʭʫʜʦʙʽ 60-65 
% [1]. 

ʊʆɺ çʈɸʁɿ-ʉʍɯɼè ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʏʦʨʥʫʭʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɻʦʩʧʦʜʘʨʩʪʚʦ 
ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʂʣʽʤʘʪʠʯʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʧʣʠʤ, ʩʝʨʝʜʥʴʦ ʟʚʦʣʦʞʝʥʠʤ ʢʣʽʤʘʪʦʤ. ʂʦʥʪʨʦʣʴ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʚ ʫʤʦʚʘʭ 
ʛʦʩʧʦʜʘʨʩʪʚʘ ʊʆɺ "ʈɸʁɿ-ʉʍɯɼ" ʚʢʣʶʯʘʚ: ʦʙʣʽʢʠ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʪʘ ʧʽʩʣʷ 30 
ʜʥʽʚ; ʦʙʣʽʢʠ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʩʣʷʩʭʦʜʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʪʘ ʧʽʩʣʷ 30 ʜʥʽʚ. ʆʙʣʽʢʠ ʢʽʣʴʢʦʩʪʽ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ 
ʧʨʦʚʝʜʝʥʽ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ. ʆʙʣʽʢ ʙʫʨôʷʥʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʪʽʡʥʦ ʟʘʬʽʢʩʦʚʘʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʫ ʨʘʤʮʽ 
ʨʦʟʤʽʨʦʤ 0,25 ʤ2 = 1,25 ʭ 0,20 ʤ, ʷʢʫ ʥʘʢʣʘʜʘʣʠ ʧʦ ʜʽʘʛʦʥʘʣʽ ʜʽʣʷʥʢʠ ʚ ʯʦʪʠʨʴʦʭ ʤʽʩʮʷʭ. 

ʐʢʦʜʦʯʠʥʥʽʩʪʴ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ. ɿʘ ʥʘʷʚʥʦʩʪʽ 15 ʨʦʩʣʠʥ ʥʘ 
ʦʜʥʦʤʫ ʤʝʪʨʽ ʢʚʘʜʨʘʪʥʦʤʫ ʛʽʨʯʘʢʘ ʧʦʚʟʫʯʦʛʦ ʚʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 80 %, 12 ʰʪ./ʤ2 ʧʣʦʩʢʫʭʠ 
ʟʚʠʯʘʡʥʦʾ ï ʥʘ 29 %, ʘ 10 ʰʪ./ʤ2 ʘʤʙʨʦʟʽʾ ʧʦʣʠʥʦʣʠʩʪʦʾ ï ʥʘ 34-41 %. ɼʦʤʽʥʘʥʪʥʠʤʠ ʚ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ 
ʻ ʦʜʥʦʨʽʯʥʽ ʟʣʘʢʦʚʽ (ʧʨʦʩʦ ʢʫʨʷʯʝ, ʤʠʰʽʾ), ʷʢʽ ʧʦʰʠʨʝʥʽ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. ʋ ʃʽʩʦʩʪʝʧʫ 
ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʦʪʠ, ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ (Convolvulus arvensis L.), ʤʦʣʦʯʘʡ ʚʝʨʙʦʣʠʩʪʠʡ (Euphorbia stricta 
L.), ʜʝʩʢʫʨʝʥʽʷ ʉʦʬʽʾ (Descurainia sophia L.) Webb ex Prantl), ʤʠʰʽʡ ʩʠʟʠʡ (Setaria glauca L.) ʪʘ ʟʝʣʝʥʠʡ 
(Setaria viridis L.), ʧʨʦʩʦ ʢʫʨʷʯʝ, ʣʦʙʦʜʘ ʙʽʣʘ, ʛʽʨʯʠʮʷ ʧʦʣʴʦʚʘ, ʨʝʜʴʢʘ ʜʠʢʘ, ʱʠʨʠʮʷ ʙʽʣʘ (Amaranthus 
albus L.), ʟʚʠʯʘʡʥʘ (Amaranthus retroflexus L.) ʪʘ ʞʤʠʥʜʦʧʦʜʽʙʥʘ (Amarantchus blitum L.), ʘʤʙʨʦʟʽʷ 
ʧʦʣʠʥʦʣʠʩʪʘ (Ambrosia artemisiifolia L.) [3]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ï ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʟʘʭʽʜ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʥʝʦʙʭʽʜʥʠʡ ʢʦʥʪʨʦʣʴ 
ʙʫʨôʷʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʛʝʨʙʦʢʨʠʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʥʢʫʨʝʥʪʥʠʭ ʚʽʜʥʦʩʠʥ ʟ ʥʠʤʠ ʜʣʷ ʢʫʢʫʨʫʜʟʠ ʪʘ ʤʘʻ ʮʽʣʫ 
ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʥʘʜ ʤʝʭʘʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ. ʇʣʘʥʫʶʯʠ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ 
ʢʫʢʫʨʫʜʟʠ ʚʽʜ ʙʫʨôʷʥʽʚ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʬʘʟʫ ʨʦʟʚʠʪʢʫ, 
ʜʠʥʘʤʽʢʫ ʧʦʷʚʠ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʙʫʨôʷʥʽʚ, ʪʠʧ ʪʘ ʩʪʫʧʽʥʴ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ 
ʤʦʣʦʜʽ ʙʫʨôʷʥʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʬʘʟʽ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ. ʉʘʤʝ ʚʽʜ ʬʘʟʠ 2-3 ʣʠʩʪʢʘ ʽ ʜʦ ʧʦʷʚʠ 8-9 ʣʠʩʪʢʽʚ 
ʟʘʩʤʽʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ï ʜʦ 40%. ʋ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʜʦʩʠʪʴ 
ʰʢʽʜʣʠʚʠʤʠ ʻ ʙʘʛʘʪʦʨʽʯʥʽ ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʽ ʙʫʨôʷʥʠ. ɿʘ ʩʠʣʴʥʦʾ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʦʩʦʪʘʤʠ ʨʦʞʝʚʠʤ ʽ 
ʞʦʚʪʠʤ, ʙʝʨʽʟʢʦʶ ʧʦʣʴʦʚʦʶ, ʛʽʨʯʘʢʦʤ ʩʪʝʧʦʚʠʤ ʟʚʠʯʘʡʥʠʤ ʫʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 50-55%, ʟʘ 
ʩʝʨʝʜʥʴʦʾ ï ʥʘ 35-40% ʽ ʩʣʘʙʢʦʾ ï ʥʘ 20-30% [2]. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʟʘʩʪʦʩʦʚʫʻ ʧʝʨʝʣʽʢ ʛʝʨʙʽʮʠʜʽʚ: ɹʦʤʙʘ, ʄʘʡʩʪʝʨ ʚ.ʛ., ɹʘʣʝʨʠʥʘ, ʄʘʡʩʪʝʨ ʧʘʫʝʨ, ɸʢʨʽʩ, 
ɸʮʝʪʦʛʘʥ, ɽʢʩʪʨʘʟʽʥ, ɻʣʽʬʦʛʘʥ, ɹʽʪʪʝʨ ɽʢʩʪʨʘ, ɻʣʽʩʦʣ ɭʚʨʦ, ʂʣʝʪʦʜʠʤ, ʂʣʦʧʽʨʘʣʽʜ 300, ʇʽʦʥʝʨ 900 
ʐʪʝʬʦʜʠʤ, ʐʪʝʬʘʤ ʅʦʚʠʡ, ʌʨʦʥʪʴʻʨ ʆʧʪʽʤʘ, ʅʦʧʘʩʘʨʘʥ ʪʘ ʽʥʰʽ. 
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ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɻʦʣʜʠʩ ʆ. ʉ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ɭʤʝʮʴ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʦʥʷʰʥʠʢ ï ʮʝ ʦʜʥʘ ʽʟ ʥʘʡʮʽʥʥʽʰʠʭ ʩ/ʛ ʢʫʣʴʪʫʨ. ʎʝ ʦʩʥʦʚʥʘ ʦʣʽʡʥʘ ʢʫʣʴʪʫʨʘ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. ʋʢʨʘʾʥʘ 

ï ʣʽʜʝʨ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʫ ʪʘ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʝʢʩʧʦʨʪʝʨʽʚ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ,ʷʢʘ ʙʘʛʘʪʘ ʥʘ ʞʠʨʥʽ 
ʢʠʩʣʦʪʠ. ʅʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚʽʜʚʝʜʝʥʦ ʙʣʠʟʴʢʦ 70% ʧʣʦʱ ʧʦʩʽʚʫ ʚʩʽʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ [1]. 
ɺʦʜʥʦʯʘʩ, ʩʘʤʝ ʮʝʡ ʬʘʢʪ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʘʯʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʜʦʩʠʪʴ ʯʠʩʣʝʥʥʠʭ 
ʰʢʽʜʥʠʢʽʚ, ʷʢʽ ʟ ʫʩʧʽʭʦʤ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʥʘ ʮʽʡ ʢʫʣʴʪʫʨʽ, ʥʘ ʥʽʡ ʞʠʚʣʷʪʴʩʷ, ʩʧʨʠʯʠʥʶʶʯʠ ʧʦʨʫʰʝʥʥʷ 
ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ, ʟʤʝʥʰʫʶʪʴ ʾʭ ʫʨʦʞʘʡʥʽʩʪʴ. ʃʠʩʪʦʛʨʠʟʫʯʽ, ʩʠʩʥʽ ʽ ʧʨʠʭʦʚʘʥʦʞʠʚʫʯʽ 
ʬʽʪʦʬʘʛʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʪʘ ʟʘ 
ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʨʽʟʢʦ ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʶ ʯʠʩʝʣʴʥʽʩʪʴ, ʟʘʚʜʘʶʯʠ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ. 

ʉʦʥʷʥhʠʢ ʧʦʰʢʦʜʞʫʻ ʚʝʣʠʢʘ ʛʨʫʧʘ ʰʢʽʜʥʠʢʽʚ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʷʢʠʭ ʙʘʛʘʪʦʾʜʥʽ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ 
ʧʦʰʢʦʜʞʝʥʴ ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʛʨʫʧʠ:  

- ʰʢʽʜʥʠʢʠ ʩʭʦʜʽʚ ï ʜʨʦʪʷʥʠʢʠ, ʥʝʩʧʨʘʚʞʥʽ ʜʨʦʪʷʥʠʢʠ, ʢʨʘʚʯʠʢ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʜʦʚʛʦʥʦʩʠʢʠ (ʩʽʨʠʡ 
ʙʫʨʷʢʦʚʠʡ ʽ ʯʦʨʥʠʡ ), ʩʪʝʧʦʚʠʡ ʮʚʽʨʢʫʥ, ʩʘʨʘʥʦʚʽ, ʣʠʯʠʥʢʠ ʧʽʜʛʨʠʟʘʶʯʠʭ ʩʦʚʦʢ;  

- ʰʢʽʜʥʠʢʠ ʩʪʝʙʝʣ ï ʩʦʥʷʰʥʠʢʦʚʘ ʰʠʧʦʥʦʩʢʘ, ʩʦʥʷʰʥʠʢʦʚʠʡ ʚʫʩʘʯ, ʩʪʝʙʣʦʚʠʡ ʤʝʪʝʣʠʢ; 
 - ʰʢʽʜʥʠʢʠ ʣʠʩʪʷ ï ʣʫʯʥʠʡ ʤʝʪʝʣʠʢ, ʛʫʩʝʥʠʮʽ ʣʠʩʪʦʛʨʠʟʫʯʠʭ ʩʦʚʦʢ, ʧʘʚʫʪʠʥʥʠʡ ʢʣʽʱ, ʛʝʣʽʭʨʠʟʦʚʘ 

ʧʦʧʝʣʠʮʷ, ʩʘʨʘʥʦʚʽ;  
- ʰʢʽʜʥʠʢʠ ʢʦʰʠʢʽʚ ʽ ʥʘʩʽʥʥʷ ï ʩʦʥʷʰʥʠʢʦʚʘ ʚʦʛʥʽʚʢʘ.  
ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʩʦʥʷʰʥʠʢʫ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

2020 ʨʦʢʫ ʚ ʫʤʦʚʘʭ ʅʅɺʂ ʉʅɸʋ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 
ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʜʽʣʷʥʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʚʝʜʝʥʽ ʦʙʣʽʢʠ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʥʘ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʫ ʚʠʷʚʠʣʠ 
ʢʦʤʧʣʝʢʩ ʰʢʽʜʥʠʢʽʚ ʚ ʷʢʦʤʫ ʯʠʩʝʣʴʥʫ ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʰʢʽʜʥʠʢʠ ʩʭʦʜʽʚ. ʇʦʷʚʘ ʪʠʭ ʯʠ ʽʥʰʠʭ ʰʢʽʜʥʠʢʽʚ 
ʩʧʽʚʧʘʜʘʣʘ ʟ ʧʝʚʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɿʦʢʨʝʤʘ ʙʫʣʠ ʚʠʷʚʣʝʥʽ: 

 - ʜʨʦʪʷʥʠʢʠ ï ʣʠʯʠʥʢʠ ʞʫʢʽʚ ʢʦʚʘʣʠʢʽʚ (ʧʦʩʽʚʥʦʛʦ, ʪʝʤʥʦʛʦ). ɿʘʚʜʘʶʪʴ ʚʝʣʠʢʦʾ ʰʢʦʜʠ ʩʭʦʜʘʤ 
ʩʦʥʷʰʥʠʢʫ. ʇʦʰʢʦʜʞʫʶʪʴ ʥʘʩʽʥʥʷ, ʷʢʝ ʧʨʦʨʦʩʪʘʻ, ʧʝʨʝʛʨʠʟʘʶʪʴ ʧʨʦʨʦʩʪʢʠ, ʢʦʨʽʥʮʽ ʘʙʦ ʚʠʛʨʠʟʘʶʪʴ ʫ ʥʠʭ 
ʛʣʠʙʦʢʽ ʷʤʢʠ. ʇʦʰʢʦʜʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʽ ʥʘʚʽʪʴ ʫ ʬʘʟʽ ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ; 

- ʟʚʠʯʘʡʥʠʡ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ, ï ʪʨʘʧʣʷʻʪʴʩʷ ʧʦʚʩʶʜʠ, ʥʘʡʯʠʩʣʝʥʥʽʰʠʡ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʽ 
ʩʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ. ʇʦʣʽʬʘʛ, ʢʨʽʤ ʙʫʨʷʢʽʚ, ʧʦʰʢʦʜʞʫʻ ʩʦʥʷʰʥʠʢ, ʙʦʙʦʚʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ 
ʙʫʨôʷʥʠ. ɾʫʢ ʦʙ'ʾʜʘʻ ʩʽʤ'ʷʜʦʣʽ, ʧʦʰʢʦʜʞʫʻ ʧʘʨʦʩʪʢʠ, ʷʢʽ ʱʝ ʥʝ ʚʠʡʰʣʠ ʥʘ ʧʦʚʝʨʭʥʶ. ʇʨʠ ʧʦʷʚʽ ʩʧʨʘʚʞʥʽʭ 
ʣʠʩʪʢʽʚ ʞʫʢʠ ʦʙ'ʾʜʘʶʪʴ ʾʭ ʢʨʘʾ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʩʧʨʠʷʣʠ ʘʢʪʠʚʥʦʩʪʽ ʩʽʨʦʛʦ ʙʫʨʷʢʦʚʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ ʧʨʦʪʝ 
ʯʠʩʝʣʴʥʽʩʪʴ ʰʢʽʜʥʠʢʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʨʽʛ ʰʢʦʜʦʯʠʥʥʦʩʪʽ (ɽʇʐ 2 ʝʢʟ/ʤ2); 

- ʦʟʠʤʘ ʩʦʚʢʘ ï ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʙʘʛʘʪʦʾʜʥʠʡ ʰʢʽʜʥʠʢ. ɻʫʩʝʥʠʮʽ ʾʾ ʧʦʰʢʦʜʞʫʶʪʴ ʧʦʥʘʜ 50 
ʚʠʜʽʚ ʨʦʩʣʠʥ. ʅʘʡʙʽʣʴʰʝ ʰʢʦʜʷʪʴ ʙʫʨʷʢʘʤ, ʩʦʥʷʰʥʠʢʫ, ʢʫʢʫʨʫʜʟʽ, ʦʚʦʯʝʚʠʤ, ʽʥʰʠʤ ʧʨʦʩʘʧʥʠʤ ʢʫʣʴʪʫʨʘʤ, 
ʦʟʠʤʽʡ ʧʰʝʥʠʮʽ, ʞʠʪʫ ʪʘ ʨʽʧʘʢʫ;  

ɿʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʩʭʦʜʽʚ ʩʦʥʷʰʥʠʢʫ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ï ʘʛʨʦʪʝʭʥʽʯʥʠʡ 
ʤʝʪʦʜ, ʘ ʩʘʤʝ: ʜʦʪʨʠʤʘʥʥʷ ʩʽʚʦʟʤʽʥʠ ʟ ʧʦʚʝʨʥʝʥʥʷʤ ʩʦʥʷʰʥʠʢʫ ʥʘ ʧʦʧʝʨʝʜʥʻ ʤʽʩʮʝ ʯʝʨʝʟ 8ï10 ʨʦʢʽʚ; 
ʢʨʘʱʽ ʧʦʧʝʨʝʜʥʠʢʠ: ʟʝʨʥʦʚʽ ʢʦʣʦʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʢʫʢʫʨʫʜʟʘ ʪʘ ʽʥʰʽ ʧʨʦʩʘʧʥʽ, ʘ ʧʽʩʣʷ ʛʦʨʦʭʫ, ʢʚʘʩʦʣʽ, ʩʦʾ, 
ʨʽʧʘʢʫ ï ʯʝʨʝʟ 1ï2 ʨʦʢʠ; ʧʨʦʩʪʦʨʦʚʘ ʽʟʦʣʷʮʽʷ ʥʘʩʽʥʥʠʮʴʢʠʭ ʧʦʩʽʚʽʚ ʚʽʜ ʪʦʚʘʨʥʠʭ, ʤʠʥʫʣʦʨʽʯʥʠʭ; ʩʪʘʨʠʭ 
ʙʫʨʷʯʠʱ ʽ ʧʦʩʽʚʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʥʝ ʤʝʥʰ ʷʢ ʟʘ 1000 ʤ.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʅʎɺʂ ʉʅɸʋ ʥʘ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʫ 
ʚʠʷʚʣʝʥʠʡ  ʪʠʧʦʚʠʡ  ʜʣʷ  ʣʽʩʦʩʪʝʧʦʚʦʾ  ʟʦʥʠ  ʢʦʤʧʣʝʢʩ  ʰʢʽʜʥʠʢʽʚ:  

- ʣʫʩʢʦʢʨʠͥʣ̔ (Lepid·ptera), ʨʦʜʠʥʘ: ʩʦʚʢʠ (Noctuidae) - ʦʟʠʤʘ ʩʦʚʢʘ (Agrotis segetum); 
- ʪʚʝʨʜʦʢʨʠʣʽ (Coleoptera), ʨʦʜʠʥʠ: ʜʦʚʛʦʥʦʩʠʢʠ (Curculionidae) ï ʟʚʠʯʘʡʥʠʡ ʙʫʨʷʢʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ 

( Asproparthenis punctiventris), 
- ʨʦʜʠʥʘ ʢʦʚʘʣʠʢʠ (Elateridae) ï ʢʦʚʘʣʠʢ ʧʦʩʽʚʥʠʡ (Agriotes sputator), ʢʦʚʘʣʠʢ  ʪʝʤʥʠʡ (Agriotes 

obscurus) 
ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʠ ʍʝʨʩʦʥʱʠʥʠ ʽʛʥʦʨʫʶʪʴ ʟʘʢʦʥʠ ʘʛʨʦʥʦʤʽʾ. ʇʨʦʧʦʟʠʮʽʷ - ɻʦʣʦʚʥʠʡ ʞʫʨʥʘʣ ʟ 
ʧʠʪʘʥʴ ʘʛʨʦʙʽʟʥʝʩʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://propozitsiya.com/ua/silgospvyrobnyky-hersonshchyna-ignoruyut-zakony-agronomiyi-ekspert.   
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ʉʊɯʁʂɯʉʊʔ ʉʆʈʊɯɺ ʉʆʅʗʐʅʀʂʋ ɼʆ ʆʉʅʆɺʅʀʍ ʍɺʆʈʆɹ ɺ ʋʄʆɺɸʍ ʌɻ çʌɽʉɽʅʂʆ ʄ.ʄ.è 
ʃʀʇʆɺʆɼʆʃʀʅʉʔʂʆɻʆ ʈɸʁʆʅʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ɼʤʠʪʨʝʥʢʦ ɺ. ʖ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌʘʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɸ. ʆ. ɹʫʨʜʫʣʘʥʶʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʦʥʷʰʥʠʢ ʦʜʥʦʨʽʯʥʠʡ ʚʠʨʦʱʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ.  ɺ ʋʢʨʘʾʥʽ ʩʦʥʷʰʥʠʢ  ʛʦʣʦʚʥʘ ʦʣʽʡʥʘ 

ʢʫʣʴʪʫʨʘ. ʎʝ ʦʜʥʦʨʽʯʥʘ ʨʦʩʣʠʥʘ, ʧʨʝʜʩʪʘʚʥʠʢ ʨʦʜʠʥʠ ʘʡʩʪʨʦʚʠʭ. ʄʘʻ ʧʨʷʤʝ ʩʪʝʙʣʦ ʟ ʟʝʣʝʥʠʤʠ ʣʠʩʪʢʘʤʠ 
ʽ ʢʚʽʪʢʘʤʠ, ʟʽʙʨʘʥʠʤʠ ʚ ʢʦʰʠʢ. ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʩʦʥʷʰʥʠʢʫ ʟʚʫʯʠʪʴ ʷʢ Helianthus, ʱʦ ʚ ʧʝʨʝʢʣʘʜʽ ʦʟʥʘʯʘʻ 
çʩʦʥʷʯʥʘ ʢʚʽʪʢʘè. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʷʢ ʦʣʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʧʦʯʘʣʦʩʷ ʫ 1829 ʨʦʮʽ, ʢʦʣʠ ʫʧʝʨʰʝ 
ʦʪʨʠʤʘʣʠ ʩʦʥʷʰʥʠʢʦʚʫ ʦʣʽʶ ʥʘ ʨʫʯʥʽʡ ʤʘʩʣʦʨʦʙʮʽ. 

ɿʥʘʯʝʥʥʷ ʢʫʣʴʪʫʨʠ ʥʝ ʤʦʞʣʠʚʦ ʧʝʨʝʦʮʽʥʠʪʠ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʩʦʥʷʰʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʦʚʾ ʦʣʽʾ, ʷʢʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʽ ʪʝʭʥʽʯʥʠʭ 
ʧʦʪʨʝʙ. ɻʽʜʨʦʛʝʥʽʟʘʮʽʻʶ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʦʪʨʠʤʫʶʪʴ ʩʘʣʦʤʘʩ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 
ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʨʛʘʨʠʥʫ ʘʙʦ ʤʠʣʘ. ʆʣʽʶ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʘʢʦʬʘʨʙʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɼʦ ʚʠʥʘʭʦʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ, ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʷʢ ʥʘʨʦʜʥʽ 
ʣʘʩʦʱʽ - ʥʘʩʽʥʥʷ ʚʞʠʚʘʣʠʩʷ ʚ ʩʠʨʦʤʫ ʽ ʧʽʜʩʤʘʞʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʅʘʩʽʥʥʷ ʜʦʜʘʶʪʴ ʚ ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ, 
ʩʘʣʘʪʠ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʦʥʷʰʥʠʢʦʚʠʡ ʢʦʟʽʥʘʢʽ. ʄʝʣʝʥʝ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 
ʩʦʥʷʰʥʠʢʦʚʦʾ ʭʘʣʚʠ. ʉʦʥʷʰʥʠʢ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʤʝʜʦʥʦʩʥʦʾ ʢʫʣʴʪʫʨʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʦʣʦʚʥʠʡ 
ʤʝʜʦʟʙʽʨ. 

ʋ 2014 ʨʦʮʽ ʩʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʩʢʣʘʣʦ 41,4 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ 
ʋʢʨʘʾʥʠ ʩʢʣʘʣʘ 10,1 ʤʽʣʴʡʦʥʘ ʪʦʥʥ (29,7% ʚʩʴʦʛʦ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ). ɺ  ʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 
ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʨʦʞʘʶ, ʚ 2016 ʨʦʮʽ ʫʨʦʞʘʡ ʥʘ ʋʢʨʘʾʥʽ ʩʢʣʘʚ ʨʝʢʦʨʜʥʽ 13,6 ʤʽʣʴʡʦʥʽʚ ʪʦʥ. ʋ 
2018 ʨʦʮʽ  ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ ʋʢʨʘʾʥʠ ʩʢʣʘʣʦ 35% ʩʚʽʪʦʚʦʛʦ (14,2 ʤʽʣʴʡʦʥʽʚ ʪʦʥ) (ʊʘʙʣ. 1). 

ʅʘʡʙʽʣʴʰʽ ʩʚʽʪʦʚʽ ʚʠʨʦʙʥʠʢʠ ʩʦʥʷʰʥʠʢʫ (ʪʠʩʷʯ ʪʦʥ) 

ʂʨʘʾʥʘ 2014 ʨʽʢ 2016 ʨʽʢ 2018 ʨʽʢ 

ʋʢʨʘʾʥʘ 10133 13627 14165 

ʈʦʩʽʷ 8475 11010 12756 

ɸʨʛʝʥʪʠʥʘ 2063 3000 3538 

ʈʫʤʫʥʽʷ 2189 2032 3063 

ʂʠʪʘʡ 2380 2587 2550 

ʊʫʨʮʽʷ 1638 1671 1949 

ɹʦʣʛʘʨʽʷ 2010 1874 1927 

ʋʛʦʨʱʠʥʘ 1597 1535 1832 

ʌʨʘʥʮʽʷ 1584 1190 1248 

ʉʐɸ 1004 1204 960 

ɯʩʧʘʥʽʷ 953 772 950 

 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʌɻ çʌʝʩʝʥʢʦ ʄ.ʄ.è ʚ 2019 ʨʦʮʽ. ɻʦʩʧʦʜʘʨʩʪʚʦ ʟʥʘʭʦʜʠʪʩʷ  ʚ ʩ. 

ɹʝʨʝʩʪʽʚʢʘ ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʪʘʢʠʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ: ʧʨʦʩʦ, ʦʟʠʤʘ ʧʰʝʥʠʮʷ, ʢʫʢʫʨʫʜʟʘ, ʩʦʷ, ʩʦʥʷʰʥʠʢ. ʉʦʥʷʰʥʠʢ ʚʠʨʦʱʫʶʪʴ 
ʥʘ ʧʣʦʱʽ 31 ʛʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʙʨʠʜ ʊʨʝʤʽʷ, ʩʦʨʪʠ ʌʣʦʢʩ ʽ ɸʪʣʘʥʪʘ. ʊʨʝʤʽʷ - ʟʘʷʚʥʠʢ:  ʂʦʩʩʘʜ ʉʝʤʘʥʩ 
ɽʉ ɸ/ɿ.ɯ. ɼʝ ʄʦ ʧ/ʩ 109 82303 ʂʘʩʩʘʜ ʉʝʜʝʢʩ. ʉʦʨʪ ʌʣʦʢʩ ï ʩʢʦʨʦʩʪʠʛʣʠʡ, ʚʠʩʦʢʦʦʣʽʡʥʠʡ, ʧʨʠʜʘʪʥʠʡ ʜʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʚ  ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ. ʈʽʢ ʨʝʻʩʪʨʘʮʽʾ: 2002. ɻʝʥʝʪʠʯʥʦ ʩʪʽʡʢʠʡ ʜʦ ʚʦʚʯʢʘ (A-ɽ). 
ɺʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦʶ ʞʘʨʦʩʪʽʡʢʽʩʪʶ. ɺʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ ʩʪʨʝʩʽʚ. ɿʘʷʚʥʠʢ: 
ɸʛʨʦʧʨʦʤʠʩʣʦʚʘ ʚʽʨʤʘ çʌʣʦʨʘè ʫ ʬʦʨʤʽ ʊʆɺ. ʉʦʨʪ ɸʪʣʘʥʪʘ ʚʠʩʦʢʦʦʣʽʡʥʠʡ, ʩʢʦʨʦʩʪʠʛʣʠʡ, ʧʨʠʜʘʪʥʠʡ ʜʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʚ  ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ. ʄʘʻ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʪʘ ʦʩʠʧʘʥʥʷ.  
ʇʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʦʙʣʽʢʘʤʠ, 
ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʽ ʘʥʘʣʽʟʘʤʠ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʫʨʘʞʝʥʥʷ ʢʫʣʴʪʫʨʠ ʩʽʨʦʶ, ʙʽʣʦʶ ʛʥʠʣʣʶ ʪʘ ʬʦʤʦʟʦʤ. 
ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ɹʘʣ ʩʪʽʡʢʦʩʪʽ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʩʝʧʪʦʨʽʦʟʫ ʪʘ ʙʫʨʦʾ ʽʨʞʾ 

ˉ ʧ/ʧ ʉʦʨʪ, ʛʽʙʨʠʜ ʉʽʨʘ ʛʥʠʣʴ ɹʽʣʘ ʛʥʠʣʴ ʌʦʤʦʟ 

ʙʘʣ ʩʪʽʡʢʦʩʪʽ 

1 ʊʨʝʤʽʷ  2,1 3,1 4,9 

2 ʌʣʦʢʩ 2,8               3,6 5,0 

3 ɸʪʣʘʥʪʘ 1,5 2,2 4,4 

 

 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

35 

ɺʇʃʀɺ ʉʆʈʊʆɺʀʍ ʆʉʆɹʃʀɺʆʉʊɽʁ ʗɹʃʋʅɯ ʅɸ ʈʆɿɺʀʊʆʂ ʇɸʈʐɯ 
 

ʂʘʨʧʝʥʢʦ ʗ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ɯ. ʊʘʪʘʨʠʥʦʚʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʗʙʣʫʥʷ ʻ ʦʩʥʦʚʥʦʶ ʧʣʦʜʦʚʦʶ ʢʫʣʴʪʫʨʦʶ. ʇʦʰʠʨʝʥʥʷ ʮʽʻʾ ʧʦʨʦʜʠ ʧʦʷʩʥʶʻʪʴʩʷ ʾʾ ʛʦʩʧʦʜʘʨʩʴʢʦ - 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʷʢʦʩʪʷʤʠ. ʗʙʣʫʥʷ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʦ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʘʻ ʚʝʣʠʢʫ 
ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʱʫʚʘʪʠ ʾʾ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʫʤʦʚʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚ, ʮʽʥʥʠʤʠ 
ʮʽʣʶʱʠʤʠ ʪʘ ʜʽʻʪʠʯʥʠʤʠ ʷʢʦʩʪʷʤʠ ʧʣʦʜʽʚ.  

ʉʝʨʝʜ ʭʚʦʨʦʙ ʟʝʨʥʷʪʢʦʚʠʭ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʚ ʃʽʩʦʩʪʝʧʦʚʽʡ ʪʘ ʽʥʰʠʭ ʟʦʥʘʭ  ʋʢʨʘʾʥʠ 
ʟʘʚʜʘʻ ʧʘʨʰʘ ʷʙʣʫʥʽ. ɿʙʫʜʥʠʢʦʤ ʧʘʨʰʽ ʷʙʣʫʥʽ ʻ ʩʫʤʯʘʩʪʠʡ ʛʨʠʙ ï Venturia inaequalis (Cooke) Wint ʟ 
ʢʦʥʽʜʽʘʣʴʥʦʶ ʩʪʘʜʽʻʶ Fusicladium dendriticum (Wabr.) Fuck. 

ʋʨʘʞʫʶʪʴʩʷ ʣʠʩʪʢʠ, ʧʣʦʜʠ, ʧʘʛʦʥʠ, ʢʚʽʪʠ ʽ ʟʘʚ'ʷʟʴ. ʅʘ ʣʠʩʪʢʘʭ ʧʘʨʰʘ ʧʨʦʷʚʣʷʻʪʴʩʷ  ʧʝʨʝʚʘʞʥʦ ʥʘ 
ʚʝʨʭʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ ʫ ʚʠʛʣʷʜʽ ʦʢʨʫʛʣʠʭ ʧʣʷʤ, ʩʧʦʯʘʪʢʫ ʤʘʣʦʧʦʤʽʪʥʠʭ, ʭʣʦʨʦʪʠʯʥʠʭ, ʘ ʧʦʪʽʤ ʪʝʤʥʦ-
ʩʽʨʠʭ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʦʣʠʚʢʦʚʦ-ʦʢʩʘʤʠʪʦʚʠʤ ʥʘʣʴʦʪʦʤ. ʋʨʘʞʝʥʽ ʣʠʩʪʢʠ ʞʦʚʪʽʶʪʴ, ʟʘʩʠʭʘʶʪʴ ʽ ʧʝʨʝʜʯʘʩʥʦ 
ʦʙʧʘʜʘʶʪʴ. ʅʘ ʫʨʘʞʝʥʠʭ ʢʚʽʪʘʭ ʽ ʟʘʚ'ʷʟʽ ʪʘʢʦʞ ʫʪʚʦʨʶʶʪʴʩʷ ʪʝʤʥʦ-ʩʽʨʽ ʧʣʷʤʠ, ʚʽʜ ʯʦʛʦ  ʚʦʥʠ ʤʘʩʦʚʦ 
ʦʙʧʘʜʘʶʪʴ. ʅʘ ʧʣʦʜʘʭ ʧʘʨʰʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʢʨʫʛʣʠʭ ʧʣʷʤ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ. ɺ ʤʽʩʮʷʭ 
ʫʨʘʞʝʥʥʷ ʧʦʢʨʠʚʥʽ ʪʢʘʥʠʥʠ ʧʣʦʜʘ  ʨʫʡʥʫʶʪʴʩʷ, ʘ ʪʽ ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʛʣʠʙʰʝ ʢʦʨʢʦʚʽʶʪʴ. ʆʢʦʨʢʦʚʽʥʥʷ 
ʫʨʘʞʝʥʠʭ ʪʢʘʥʠʥ ʩʪʨʠʤʫʻ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʧʣʦʜʽʚ, ʚʦʥʠ ʜʝʬʦʨʤʫʶʪʴʩʷ ʪʘ ʥʘʙʫʚʘʶʪʴ 
ʩʧʦʪʚʦʨʝʥʦʛʦ ʚʠʛʣʷʜʫ, ʨʦʟʪʨʽʩʢʫʶʪʴʩʷ, ʟʘʛʥʠʚʘʶʪʴ ʽ ʧʝʨʝʜʯʘʩʥʦ ʦʧʘʜʘʶʪʴ. ʇʨʠ ʫʨʘʞʝʥʥʽ ʧʘʛʦʥʽʚ ʥʘ ʢʦʨʽ 
ʟ'ʷʚʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʥʘʙʨʷʢʠ, ʷʢʽ ʟ ʯʘʩʦʤ ʨʦʟʨʠʚʘʶʪʴʩʷ. ʂʦʨʘ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ, ʚʝʨʭʽʚʢʠ ʜʫʞʝ ʫʨʘʞʝʥʠʭ 
ʧʘʛʦʥʽʚ ʣʫʱʘʪʴʩʷ ʽ ʟʘʩʠʭʘʶʪʴ. 

ɺ ʥʘʩʘʜʞʝʥʥʷʭ ʟʝʨʥʷʪʢʦʚʠʭ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʛʨʠʙʥʽ ʭʚʦʨʦʙʠ, ʩʝʨʝʜ ʷʢʠʭ 
ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʤʠ ʻ ʧʘʨʰʘ, ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʤʦʥʽʣʽʦʟ ʘʙʦ ʧʣʦʜʦʚʘ ʛʥʠʣʴ, ʯʦʨʥʠʡ ʨʘʢ, ʮʠʪʦʩʧʦʨʦʟ, 
ʬʽʣʦʩʪʠʢʪʦʟ (ʙʫʨʘ ʧʣʷʤʠʩʪʽʩʪʴ). ɸʜʞʝ, ʷʢ ʚʽʜʦʤʦ, ʱʦʨʽʯʥʽ ʚʪʨʘʪʠ ʫʨʦʞʘʶ ʷʙʣʫʥʽ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ 
ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʣʷʪʴ 30-50%, ʚʽʜ ʭʚʦʨʦʙ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ ʧʘʨʰʽ  - 5-45%. ʇʨʠ ʤʘʩʦʚʦʤʫ ʫʨʘʞʝʥʥʽ ʢʚʽʪʦʢ ʽ 
ʟʘʚôʷʟʽ ʧʘʨʰʘ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʟʥʠʱʠʪʠ ʫʨʦʞʘʡ, ʘ ʧʨʠ ʩʠʣʴʥʦʤʫ ʫʨʘʞʝʥʥʽ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʭ ʧʣʦʜʽʚ ʚʪʨʘʪʠ 
ʾʭʥʴʦʾ ʤʘʩʠ ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ 45 %, ʘ ʯʘʩʪʠʥʘ ʫʨʦʞʘʶ ʯʝʨʝʟ ʥʝʩʪʘʥʜʘʨʪʥʽʩʪʴ ʧʣʦʜʽʚ ʻ , ʷʢ ʧʨʘʚʠʣʦ,  ʧʦʛʘʥʦʾ 
ʷʢʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʥʽʤʘʣʴʥʦʶ ʥʦʨʤʦʶ,  ʧʨʠ ʷʢʽʡ ʧʘʨʰʘ ʥʝ ʟʘʚʜʘʻ ʰʢʦʜʠ ʻ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ  ʥʘ 
ʧʣʦʜʘʭ, ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 5%. ɸ ʧʨʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʘ ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʷ 
ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ, ʷʢ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢ ʽ ʥʘ ʷʢʽʩʪʴ ʫʨʦʞʘʶ. ʊʦʤʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 
ʚʽʜ ʭʚʦʨʦʙ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʧʣʦʜʦʚʠʭ ʟʝʨʥʷʪʢʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʘʩʦʨʪʠʤʝʥʪʫ  ʧʝʩʪʠʮʠʜʽʚ 
ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʯʝʨʝʟ ʾʭʥʻ ʧʦʜʦʨʦʞʯʘʥʥʷ ʙʝʟ 
ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʫ ʪ.ʯ. ʙʽʦʣʦʛʽʯʥʠʭ) 
ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ. 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙʠ ʚ 2020 ʨʦʮʽ ʧʨʦʚʦʜʠʣʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʙʣʽʢʠ ʥʘ 
ʧʨʝʜʤʝʪ ʫʨʘʞʝʥʦʩʪʽ ʧʘʨʰʝʶ ʣʠʩʪʷ ʪʘ ʧʣʦʜʽʚ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʷʙʣʫʥʽ ʚ ʫʤʦʚʘʭ ʅʅɺʂ ʉʫʤʩʴʢʦʛʦ ʅɸʋ. ʆʙʣʽʢʠ 
ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ. 

ɼʘʥʽ ʦʙʣʽʢʽʚ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʦʟʚʠʪʢʫ ʧʘʨʰʽ ʥʘ ʣʠʩʪʢʘʭ ʪʘ ʧʣʦʜʘʭ ʟʝʨʥʷʪʢʦʚʠʭ ʢʫʣʴʪʫʨ 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 1.  

ʊʘʙʣʠʮʷ 1 
ʉʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʩʦʨʪʽʚ ʷʙʣʫʥʽ ʧʘʨʰʝʶ 
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ʆʪʞʝ, ʧʘʨʰʘ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʘ ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ, ʦʩʦʙʣʠʚʦ  ʟ ʭʦʣʦʜʥʦʶ ʚʝʩʥʦʶ ʪʘ 

ʜʦʱʦʚʠʤ ʧʦʯʘʪʢʦʤ ʣʽʪʘ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 2020 ʨʦʮʽ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ,  ʩʦʨʪʠ ʜʝʨʝʚ ʷʙʣʫʥʴ ʚ ʩʘʜʫ 
ʉʅɸʋ ʤʘʶʪʴ ʫʨʘʞʝʥʥʷ ʧʘʨʰʝʶ ʚʽʜ 2,5 ʙʘʣʠ ʜʦ 0,3 ʙʘʣʘ  ʇʨʦʪʝ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʘʢʠʡ ʨʽʚʝʥʴ ʫʨʘʞʝʥʥʷ 
ʻ ʥʠʟʴʢʠʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽ ʟ ʝʬʝʢʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʟʘʭʠʩʪʫ. 

ɺʠʩʥʦʚʦʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʩʦʨʪʽʚ ʷʙʣʫʥʽ ʧʘʨʰʝʶ ʚ ʫʤʦʚʘʭ ʅʅɺʂ 
ʉʅɸʋ ʚʠʷʚʣʝʥʦ, ʱʦ ʟ ʯʦʪʠʨʴʦʭ ʩʦʨʪʽʚ, ʷʢʽ ʙʫʣʦ ʦʛʣʷʥʫʪʦ, ʥʘʡʤʝʥʰʠʡ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʤʘʻ ʩʦʨʪ ʷʙʣʫʥʽ 
ʈʝʥʝʪ ʉʠʤʝʨʝʥʢʠ ï 0,3 ʙʘʣʠ, ɻʦʣʜʝʥ ɼʝʣʽʰʝʩ ï 0,5 ʙʘʣʽʚ, ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʫʨʘʞʝʥʥʷ ʮʽʻʶ ʭʚʦʨʦʙʦʶ 
ʚʠʷʚʠʣʠʩʷ ʩʦʨʪʠ ʂʘʣʴʚʽʣʴ ʩʥʽʛʦʚʠʡ ï 2,2 ʙʘʣʠ ʽ ɸʡʜʘʨʝʜ ï 2,5 ʙʘʣʠ.  

 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʂʆʅʊʈʆʃʔ ʌɯʊʆʉɸʅɯʊɸʈʅʆɻʆ ʉʊɸʅʋ ʇʆʉɯɺɯɺ ʉʆɰ ʋ ɺʉʇ çɹɽʈɽɿʆɺʆʈʋɼʉʔʂʀʁ ʌɸʍʆɺʀʁ 
ʂʆʃɽɼɾ ʇɼɸɸè ʇʀʈʗʊʀʅʉʔʂʆɻʆ ʈɸʁʆʅʋ ʇʆʃʊɸɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʂʝʨʩʘʥʦʚ ɽ. ʆ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɺ. ɸ. ɺʣʘʩʝʥʢʦ  
 
ʉʦʷ (Soja japonica Savi.) ï ʦʜʥʦʨʽʯʥʘ ʪʨʘʚ'ʷʥʠʩʪʘ ʢʫʣʴʪʫʨʥʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ ʙʦʙʦʚʠʭ, ʦʜʥʘ ʟ 

ʥʘʡʜʘʚʥʽʰʠʭ ʾʩʪʽʚʥʠʭ ʢʫʣʴʪʫʨ. ɺʦʥʘ ʻ ʮʽʥʥʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʟʝʨʥʦʚʠʭ 
ʢʦʣʦʩʦʚʠʭ. ʋ ˇʨʫʥʪʽ ʧʦ ʩʦʙʽ ʟʘʣʠʰʘʻ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʟ ʙʫʣʴʙʦʯʢʦʚʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʷʢʘ 
ʩʧʨʠʷʻ ʥʘʛʨʦʤʘʜʞʝʥʥʶ ʘʟʦʪʫ, ʧʦʣʽʧʰʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ʡ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ɺ ʢʦʞʥʽʡ ʟ ʢʨʘʾʥ ʩʚʽʪʫ ʟ ʙʦʙʽʚ ʩʦʾ 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʦʨʦʰʥʦ, ʢʨʫʧʠ, ʦʣʽʶ, ʤʦʣʦʢʦ, ʧʝʯʠʚʦ, ʭʣʽʙ, ʮʫʢʝʨʢʠ, ʢʦʚʙʘʩʫ, ʢʘʚʫ, ʰʦʢʦʣʘʜ, ʮʽʣʠʡ ʨʷʜ 
ʢʫʣʽʥʘʨʥʠʭ ʩʪʨʘʚ. ɺʝʣʠʢʘ ʨʦʣʴ ʩʦʾ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʙʽʣʢʘ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ [1]. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʧʨʦʜʫʢʮʽʻʶ. ɺʝʣʠʢʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʚʽʜʽʛʨʘʻ ʭʽʤʽʟʘʮʽʷ ʪʘ ʟʘʭʠʩʪ ʚʨʦʞʘʶ ʚʽʜ  
ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʽ ʙʫʨôʷʥʽʚ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʚʪʨʘʪ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ 
ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʪʘ ʚʩʽʤ ʨʦʩʣʠʥʥʠʤ ʙʘʛʘʪʩʪʚʘʤ ʰʢʽʜʥʠʢʠ, ʭʚʦʨʦʙʠ ʪʘ ʧʘʨʘʟʠʪʠ, ʚ ʋʢʨʘʾʥʽ 
ʟʘʧʨʦʚʘʜʞʝʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʘ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʣʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ 
ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ï ʚʘʞʣʠʚʠʡ ʨʝʟʝʨʚ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ.  

ɺʉʇ çɹʝʨʝʟʦʚʦʨʫʜʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʇɼɸɸè ʨʦʟʪʘʰʦʚʘʚʥʠʡ ʫ ʩʝʣʽ ɹʝʨʝʟʦʚʘ ʈʫʜʢʘ 
ʇʠʨʷʪʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʽ. ʃʘʥʜʰʘʬʪ 
ʤʽʩʮʝʚʦʩʪʽ ï ʃʽʩʦʩʪʝʧ; ʣʽʩʥʽ ʤʘʩʠʚʠ ʦʛʠʥʘʶʪʴ ʛʦʩʧʦʜʘʨʩʪʚʦ ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʨʽʣʣʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ 
ʦʩʥʦʚʥʦʤʫ ʯʦʨʥʦʟʝʤʘʤʠ ʪʠʧʦʚʠʤʠ ʧʦʪʫʞʥʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʤʠ. ʉʝʨʝʜʥʽʡ ʫʤʽʩʪ 
ʛʫʤʫʩʫ ʚ ʛʨʫʥʪʘʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʛʦʩʧʦʜʘʨʩʪʚʘ 3,9. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʻ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʟ 
ʧʦʩʠʣʝʥʥʷʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ. ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 6-70ʉ ʪʝʧʣʘ, ʢʦʣʠʚʘʻʪʴʩʷ 
ʫ ʤʝʞʘʭ ʚʽʜ 4,5 ʜʦ 8,50ʉ. ɸʙʩʦʣʶʪʥʠʡ ʤʽʥʽʤʫʤ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʘʜʘʻ ï 400ʉ, ʘʙʩʦʣʶʪʥʠʡ ʤʘʢʩʠʤʫʤ +400ʉ. 
ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʷʛʘʻ 585-640 ʤʤ, ʘʣʝ ʚʦʥʘ ʟʥʘʯʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘ ʨʦʢʘʤʠ ï ʚʽʜ 410 
ʜʦ 890 ʤʤ. ɿʝʤʝʣʴʥʘ ʧʣʦʱʘ çɹʝʨʝʟʦʚʦʨʫʜʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʢʦʣʝʜʞʫ ʇɼɸɸè ʩʢʣʘʜʘʻ 300 ʛʝʢʪʘʨʽʚ. 
ʆʩʥʦʚʥʠʡ ʤʘʩʠʚ ʦʨʥʦʾ ʟʝʤʣʽ ʩʪʘʥʦʚʠʪʴ 300 ʛʘ. ɺʠʨʦʙʥʠʯʽ ʧʦʩʽʚʠ ʩʦʾ ʟʘʡʤʘʶʪʴ 20 ʛʘ. ɿʛʽʜʥʦ ʜʦ 
ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʇʠʨʷʪʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 
ʨʦʟʚʠʪʢʫ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɸ ʩʘʤʝ, ʫ ʧʦʩʽʚʘʭ ʩʦʾ ʛʦʩʧʦʜʘʨʩʪʚʘ çɹʝʨʝʟʦʚʦʨʫʜʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ 
ʢʦʣʝʜʞʫ ʇɼɸɸè ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʰʢʽʜʥʠʢʠ: ʢʦʚʘʣʠʢʠ, ʭʨʫʱ ʪʨʘʚʥʝʚʠʭ ʟʘʭʽʜʥʠʡ, ʙʫʣʴʙʦʯʢʦʚʽ 
ʜʦʚʛʦʥʦʩʠʢʠ. ɿ ʧʦʤʽʞ ʭʚʦʨʦʙ ʚʠʷʚʣʷʶʪʴʩʷ: ʩʝʧʪʦʨʽʦʟ ʩʦʾ, ʮʝʨʢʦʩʧʦʨʽʦʟ ʩʦʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ 
ʫʧʨʦʜʦʚʞʽ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. 

ʂʦʥʪʨʦʣʴ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʩʦʾ ʚ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ ɺʉʇ çɹʝʨʝʟʦʚʦʨʫʜʩʴʢʠʡ ʬʘʭʦʚʠʡ 
ʢʦʣʝʜʞ ʇɼɸɸè ʚʢʣʶʯʘʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʪʘ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʬʽʪʦʬʘʛʽʚ ʽ ʟʙʫʜʥʠʢʽʚ 
ʭʚʦʨʦʙ ʥʘ ʧʦʩʽʚʘʭ ʩʦʾ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ: ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʚʘʣʠʢʽʚ, ʭʨʫʱʘ ʪʨʘʚʥʝʚʦʛʦ ʟʘʭʽʜʥʦʛʦ, 
ʙʫʣʴʙʦʯʢʦʚʠʭ ʜʦʚʛʦʥʦʩʠʢʽʚ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʠʥʘʤʽʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʥʠʢʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʾ, ʾʭ ʰʢʽʜʣʠʚʽʩʪʴ. 
ʇʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʪʘʢʠʭ ʷʢ: ʩʝʧʪʦʨʽʦʟ ʪʘ 
ʮʝʨʢʦʩʧʦʨʽʦʟ ʩʦʾ. ʄʝʪʘ ï ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʣʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. 

ɹʫʣʠ ʚʠʷʚʣʝʥʽ ʚʠʜʠ ʢʦʚʘʣʠʢʽʚ ʟ ʨʦʜʠʥʠ ʨʷʜʫ ʞʫʢʽʚ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 7-ʠ ʪʠʩ. 
ʚʠʜʽʚ. ʈʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦ ʚʩʽʡ ʟʝʤʥʽʡ ʢʫʣʽ. ʐʢʦʜʦʯʠʥʥʦʶ ʩʪʘʜʽʻʶ ʻ ʣʠʯʠʥʢʘ. ʃʠʯʠʥʢʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 
ˇʨʫʥʪʽ ʜʦ 2-3 ʨʦʢʽʚ, ʞʠʚʣʷʯʠʩʴ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ.ʍʨʫʱ ʪʨʘʚʥʝʚʠʡ ʟʘʭʽʜʥʠʡ ï ʮʝʡ ʰʢʽʜʥʠʢ ʧʦʰʠʨʝʥʠʡ ʤʘʡʞʝ 
ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʋ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʧʦʷʚʘ ʞʫʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʢʚʽʪʥʷ 
ʜʦ ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ. ʋ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ ʭʨʫʱʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʪʨʘʚʥʷ ʜʦ ʢʽʥʮʷ ʯʝʨʚʥʷ; ʰʢʽʜʣʠʚʘ 
ʩʪʘʜʽʷ ï ʣʠʯʠʥʢʘ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʬʽʪʦʬʘʛʘʤʠ ʻ ʙʫʣʴʙʦʯʢʦʚʽ ʜʦʚʛʦʥʦʩʠʢʠ. ʎʽ ʞʫʢʠ ʦʙ`ʾʜʘʶʪʴ ʣʠʩʪʢʠ ʧʦ 
ʢʨʘʷʭ (ʽʥʦʜʽ ʟ`ʾʜʘʶʪʴ ʾʭ ʧʦʚʥʽʩʪʶ). ɼʫʞʝ ʧʦʰʢʦʜʞʝʥʽ ʨʦʩʣʠʥʠ ʛʠʥʫʪʴ. ʅʘʡʙʽʣʴʰʘ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʚʽʜ ʞʫʢʽʚ 
ʜʦ ʬʘʟʠ ʛʘʣʫʞʝʥʥʷ ʩʦʾ. ʃʠʯʠʥʢʠ ʧʦʰʢʦʜʞʫʶʪʴ ʘʟʦʪʬʽʢʩʫʶʯʽ ʙʫʣʴʙʦʯʢʠ ʪʘ ʢʦʨʽʥʮʽ, ʟʥʠʞʫʶʪʴ ʫʨʦʞʘʡʥʽʩʪʴ 
ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ.  

ɿʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʥʶ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʭʚʦʨʦʙʠ: ʩʝʧʪʦʨʽʦʟ ï ʮʷ 
ʭʚʦʨʦʙʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʫʩʽʭ ʧʦʣʷʭ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʾ ʥʘ ʩʭʦʜʘʭ ʽ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥʘʭ. ʅʘ ʩʭʦʜʘʭ ʧʨʦʨʦʩʪʢʠ 
ʥʝʨʽʚʥʦ ʧʦʪʦʚʱʫʶʪʴʩʷ ʽ ʜʝʬʦʨʤʫʶʪʴʩʷ, ʘ ʥʘ ʩʽʤ'ʷʜʦʣʷʭ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʣʠʙʦʢʽ ʙʫʨʽ ʚʠʨʘʟʢʠ ʟ ʨʦʞʝʚʠʤ 
ʥʘʣʴʦʪʦʤ ʽ ʪʘʢʦʛʦ ʞ ʢʦʣʴʦʨʫ ʧʦʜʫʰʝʯʢʠ. ʋʨʘʞʝʥʽ ʨʦʩʣʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʧʘʜʘʶʪʴ. ʅʝʨʽʜʢʦ ʫʨʘʞʝʥʝ 
ʥʘʩʽʥʥʷ ʥʝ ʜʘʻ ʩʭʦʜʽʚ ʽ ʥʘ ʥʴʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʫʚʘʪʦ-ʨʦʞʝʚʠʡ ʥʘʣʽʪ. ʎʝʨʢʦʩʧʦʨʽʦʟ ʩʦʾ ï ʜʞʝʨʝʣʦʤ 
ʽʥʬʝʢʮʽʾ ʚʠʩʪʫʧʘʶʪʴ ʟʘʨʘʞʝʥʽ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʽ ʥʘʩʽʥʥʷ ʩʦʾ. ʅʘ ʩʽʤ'ʷʜʦʣʷʭ ʟôʷʚʣʷʶʪʴʩʷ ï ʢʦʨʠʯʥʝʚʽ 
ʧʦʚʝʨʭʥʝʚʽ ʧʣʷʤʠ ʘʙʦ ʥʘʩʢʨʽʟʥʽ ʚʠʨʘʟʢʠ ʟ ʪʝʤʥʦ-ʙʫʨʠʤ ʦʙʽʜʢʦʤ ʽ ʨʷʩʥʠʤ ʙʨʫʜʥʦ-ʩʽʨʠʤ ʩʧʦʨʦʥʦʰʝʥʥʷʤ. 
ʅʘ ʣʠʩʪʽ ʽ ʙʦʙʘʭ ʧʣʷʤʠ ʩʚʽʪʣʦ-ʩʽʨʽ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʦʙʽʜʢʦʤ, ʪʝʤʥʦ-ʩʽʨʠʡ ʥʘʣʽʪ ʩʧʦʨʦʥʦʰʝʥʥʷ ʚʠʩʪʫʧʘʻ 
ʟ ʥʠʞʥʴʦʾ ʩʪʦʨʦʥʠ ʧʣʷʤ. 

ʉʦʷ ʚʨʘʞʘʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. ʊʦʤʫ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ 
ʝʬʝʢʪʠʚʥʘ ʙʦʨʦʪʴʙʘ ʟ ʥʠʤʠ ʧʦʪʨʝʙʫʻ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ: 
1. ɺʽʣʴʥʘ ʝʥʮʠʢʣʦʧʝʜʽʷ. ɺʽʢʽʧʝʜʽʷ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʉʦʷ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/ʉʦʷ. 
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ʆʩʽʯʝʚ ɼ. ʈ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ɻʨʦʤʠʣʦ ɸ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ɹʘʢʫʤʝʥʢʦ  
ʉʫʤʩʴʢʠʡ ʅɸʋ  
 
ɼʞʫʟʝʧʧʝ ɻʘʨʽʙʘʣʴʜʽ ʩʢʘʟʘʚ : çʎʽʥʥʽʩʪʴ ʟʝʨʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʚʨʦʞʘʡʥʽʩʪʶ...è (ɼʞʫʟʝʧʧʝ 

ɻʘʨʽʙʘʣʴʜʽ, 1882). ʇʰʝʥʠʮʷ ʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʨʦʱʫʚʘʥʦʶ ʢʫʣʴʪʫʨʦʶ ʫ ʩʚʽʪʽ ʽ ʥʝʩʝ ʛʣʦʙʘʣʴʥʫ 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʧʦʞʠʚʘʥʥʷ 20 % ʱʦʜʝʥʥʠʭ ʢʘʣʦʨʽʡ ʽ ʙʽʣʢʘ ʣʶʜʩʪʚʘ (Shiferaw et al, 2013).  ɰʾ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʦʨʦʰʥʘ, ʢʨʫʧ, ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʥʘʧʦʾʚ, ʘ ʪʘʢʦʞ ʷʢ ʢʦʨʤ ʜʣʷ 
ʪʚʘʨʠʥ. ʇʣʦʱʘ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʟʘʡʤʘʻ ʥʘʡʙʽʣʴʰʫ ʪʝʨʠʪʦʨʽʶ ʩʝʨʝʜ ʫʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 
ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʻ ʚʪʨʘʪʠ, ʩʧʨʠʯʠʥʝʥʽ ʭʚʦʨʦʙʘʤʠ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʉʝʨʝʜ ʫʩʽʭ ʭʚʦʨʦʙ ʧʰʝʥʠʮʽ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ ʛʨʠʙʢʦʚʽ ʽʨʞʽ (ʽʨʞʘ ʩʪʝʙʣʘ, 
ʩʤʫʛʠ ʪʘ ʣʠʩʪʷ) (Saari and Prescott ,1985). ʉʘʤʝ ʪʦʤʫ ʪʘʢ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʟʘʭʠʩʪʫ 
ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ ʚʽʜ ʨʽʟʥʠʭ ʭʚʦʨʦʙ, ʷʢʽ ʧʨʠ ʚʝʣʠʢʦʤʫ ʧʦʰʠʨʝʥʥʽ ʤʦʞʫʪʴ ʟʥʠʱʠʪʠ ʚʩʽ ʧʦʩʽʚʠ.  

ɿʘʛʘʣʦʤ ʭʚʦʨʦʙʠ, ʱʦ ʚʨʘʞʘʶʪʴ ʦʟʠʤʫ ʧʰʝʥʠʮʶ, ʜʽʣʷʪʴʩʷ ʥʘ 4 ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: ʛʨʠʙʥʽ, 
ʙʘʢʪʝʨʽʘʣʴʥʽ, ʚʽʨʫʩʥʽ, ʥʝʤʘʪʦʜʥʽ. ɻʨʠʙʥʽ ʭʚʦʨʦʙʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ï ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ 
ʨʦʟʚʠʪʢʦʤ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. ɻʨʠʙʠ ʧʘʨʘʟʠʪʫʶʪʴ ʥʘ ʨʦʩʣʠʥʽ, ʧʦʛʣʠʥʘʶʯʠ ʟ ʥʝʾ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ  ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʛʘʣʴʤʫʻʪʴʩʷ ʽ ʨʦʩʣʠʥʘ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʚ ʨʦʟʚʠʪʢʫ, ʚʠʪʨʘʯʘʶʯʠ ʩʠʣʠ ʥʘ 
ʚʽʜʥʦʚʣʝʥʥʷ. 

ʃʠʩʪʢʦʚʘ (ʙʫʨʘ) ʽʨʞʘ ï ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʙʫʜʥʠʢʦʤ çPuccinia reconditaè. ʎʝ ʚʠʜ ʧʘʨʘʟʠʪʠʯʥʠʭ 
ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʟ ʧʦʨʷʜʢʫ ʽʨʞʘʩʪʠʭ ʛʨʠʙʽʚ. ʉʠʤʧʪʦʤʠ ʪʘʢʦʾ ʭʚʦʨʦʙʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟʘ ʪʘʢʠʤʠ 
ʦʟʥʘʢʘʤʠ: ʥʘ ʚʝʨʭʥʽʡ ʩʪʦʨʦʥʽ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʫʩʪʫʣʠ ʫ ʚʠʛʣʷʜʽ ʦʢʨʫʛʣʠʭ ʘʙʦ ʦʚʘʣʴʥʠʭ 
ʦʨʘʥʞʝʚʦ-ʢʦʨʠʯʥʝʚʠʭ ʧʣʷʤ, ʷʢʽ ʥʝ ʟʣʠʚʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. ɯʥʦʜʽ ʦʪʦʯʝʥʽ ʯʦʨʥʠʤʠ ʥʝʢʨʦʪʠʯʥʠʤʠ ʧʣʷʤʘʤʠ. 
ʍʚʦʨʦʙʘ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʪʘ ʧʦʛʽʨʰʫʻ ʾʭ ʷʢʽʩʪʴ(ʅʝʪʽʩ ɯ. ʊ., 2011). 

ʉʪʝʙʣʦʚʘ (ʯʦʨʥʘ) ʽʨʞʘ ʚʦʥʘ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʙʫʜʥʠʢʦʤ çPuccinia graminisè, ʛʨʠʙʦʤ ʢʣʘʩʫ 
çɹʘʟʠʜʽʦʤʽʮʝʪʠè ʧʦʨʷʜʢʫ ʽʨʞʘʩʪʽ ʛʨʠʙʠ. ʉʠʤʧʪʦʤʠ ʜʘʥʦʾ ʭʚʦʨʦʙʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʩʪʝʙʣʘʭ, ʜʝ 
ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʚʛʘʩʪʽ ʢʦʨʠʯʥʝʚʽ ʩʧʦʨʠ. ɼʞʝʨʝʣʦʤ ʻ ʪʝʣʽʦʩʧʦʨʠ, ʷʢʽ ʨʦʟʥʦʩʷʪʴʩʷ ʧʦ ʧʦʚʽʪʨʶ, ʜʦʙʨʝ 
ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʦʣʦʛʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʛʦʩʧʦʜʘʨ ï ʙʘʨʙʘʨʠʩ. ʍʚʦʨʦʙʘ ʨʦʟʚʠʚʘʻʪʴʩʷ 
ʰʠʨʦʢʦ. ɼʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ ʩʪʝʙʣʘ ʩʪʘʶʪʴ ʯʦʨʥʠʤʠ, ʘ ʟʝʨʥʘ ʟʤʦʨʱʝʥʠʤʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʾʭ ʢʽʣʴʢʽʩʪʴ ʽ ʤʘʩʘ. 
ʆʩʣʘʙʣʝʥʽ ʩʪʝʙʣʘ ʧʦʣʷʛʘʶʪʴ. ʉʪʝʙʣʝʚʘ ʽʨʞʘ ï ʦʜʥʘ ʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʭʚʦʨʦʙ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ɺʦʥʘ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʜʦ 100%. 

ɾʦʚʪʘ (ʩʤʫʛʘʩʪʘ) ʽʨʞʘ ï ʩʠʤʧʪʦʤʘʤʠ ʜʘʥʦʾ ʭʚʦʨʦʙʠ ʻ ʥʘ ʣʠʩʪʽ, ʫʟʜʦʚʞ ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʚʛʽ ʞʦʚʪʽ 
ʩʤʫʞʢʠ, ʷʢʽ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ ʙʫʨʽʶʪʴ ʽ ʯʦʨʥʽʶʪʴ. ʎʷ ʭʚʦʨʦʙʘ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʙʫʜʥʠʢʦʤ çPuccinia 
striiformisè. ʇʦʰʠʨʶʻʪʴʩʷ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚʪʨʘʪʘ ʚʨʦʞʘʶ ʤʦʞʫʪʴ 
ʩʪʘʥʦʚʠʪʠ ʜʦ 50% ʯʝʨʝʟ ʪʝ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʘʛʘ ʟʝʨʥʘ ʽ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ (ʅʝʪʽʩ ɯ. ʊ., 2011). 

ʊʚʝʨʜʘ ʽ ʢʘʨʣʠʢʦʚʘ ʩʘʞʢʘ ï ʾʾ ʟʙʫʜʥʠʢ ʻ çTilletia cariesè, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʱʠʭ ʛʨʠʙʽʚ, ʢʣʘʩʫ ï 
ɹʘʟʠʜʽʦʤʽʮʝʪʠ, ʧʽʜʢʣʘʩʫ ï ʊʝʣʽʦʤʽʮʝʪʠ, ʧʦʨʷʜʢʫ ʉʘʞʢʦʚʽ. ɿʦʚʥʽ ʩʪʨʫʢʪʫʨʘ ʢʦʣʦʩʘ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 
ʚʽʜ ʟʜʦʨʦʚʦʛʦ. ʇʦʤʽʪʠʪʠ ʭʚʦʨʦʙʫ ʚʠʭʦʜʠʪʴ ʟʘʟʚʠʯʘʡ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ ʨʘʥʥʴʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ. ʇʨʠ 
ʫʚʘʞʥʦʤʫ ʨʦʟʛʣʷʜʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʣʫʩʦʯʢʠ ʨʦʟʩʫʥʫʪʽ ʚ ʩʪʦʨʦʥʠ, ʘ ʢʦʣʦʩʩʷ ʟʣʝʛʢʘ ʩʧʣʶʱʝʥʽ. ʋ 
ʭʚʦʨʦʤʫ ʢʦʣʦʩʽ ʟʘʤʽʩʪʴ ʟʝʨʥʘ ʫʪʚʦʨʶʶʪʴʩʷ ʯʦʨʥʽ ʤʽʰʝʯʢʠ ʟʽ ʩʧʦʨʘʤʠ ʽ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʟʝʨʥʦ 
ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʤʥʘ, ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʨʽʜʠʥʘ. ʉʘʤʝ ʪʦʤʫ ʜʘʥʘ ʭʚʦʨʦʙʘ ʤʘʻ ʱʝ ʦʜʥʫ ʥʘʟʚʫ ï çʉʤʝʨʜʶʯʘ 
ʩʘʞʢʘè. ʋʨʘʞʝʥʽ ʨʦʩʣʠʥʠ ʩʠʣʴʥʦ ʚʽʜʩʪʘʶʪʴ ʫ ʨʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦ ʢʫʱʘʪʴʩʷ (ʅʝʪʽʩ ɯ. ʊ., 2011). 

ʃʝʪʶʯʘ ʩʘʞʢʘ ï ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʙʫʜʥʠʢʦʤ çUstilago tritici è, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʱʠʭ ʛʨʠʙʽʚ ʢʣʘʩʫ 
ï ɹʘʟʠʜʽʦʤʽʮʝʪʠ, ʧʽʜʢʣʘʩʫ ï ʊʝʣʽʦʤʽʮʝʪʠ, ʧʦʨʷʜʢʫ ʉʘʞʢʦʚʽ. ʍʚʦʨʦʙʘ ʨʫʡʥʫʻ ʚʩʽ ʯʘʩʪʠʥʠ ʢʦʣʦʩʘ, ʟʘʚ'ʷʟʽ, 
ʣʫʩʦʯʢʠ, ʦʩʪʽ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴʩʷ ʯʦʨʥʦ-ʢʦʨʠʯʥʝʚʦʶ ʤʘʩʦʶ ʪʝʣʽʦʩʧʦʨ, ʷʢʽ ʣʝʛʢʦ ʨʦʟʣʽʪʘʶʪʴʩʷ. ʗʚʥʽ ʚʪʨʘʪʠ 
ï ʨʫʡʥʫʚʘʥʥʷ ʟʝʨʝʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪ. ʗʢʱʦ ʨʦʩʣʠʥʠ ʩʘʤʦʩʪʽʡʥʦ ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʭʚʦʨʦʙʦʶ, 
ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʦʞ ʽ ʧʨʠʭʦʚʘʥʽ ʚʪʨʘʪʠ ï ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʪʘ ʨʦʟʚʠʪʦʢ 
ʽʥʰʠʭ ʭʚʦʨʦʙ (ʅʝʪʽʩ ɯ. ʊ., 2011). 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʙʝʟ ʧʝʩʪʠʮʠʜʥʦʛʦ ʟʘʭʠʩʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ 
ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʙʣʝʤ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 
ʦʨʛʘʥʽʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʫ, ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʽ ʨʦʣʽ ʚ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʅʠʥʽ ʥʘ 
ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʛʨʦʙʽʦʮʝʥʦʟʽʚ ʟʝʨʥʦʚʠʭ - ʢʦʣʦʩʦʚʠʭ 
ʥʘ ʙʽʦʮʝʥʦʪʠʯʥʦʤʫ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʽ ʙʘʟʦʚʽ ʝʣʝʤʝʥʪʠ ʦʟʜʦʨʦʚʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 
ʩʘʤʦʨʝʛʫʣʶʶʯʠʭ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʷʢ ʯʠʥʥʠʢʠ ʟʙʝʨʝʞʝʥʥʷ ʚʨʦʞʘʶ ʽ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ 
ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʙʝʟ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʫ ï ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʢʘ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ (ɽʥʮʠʢʣʦʧʝʜʠʯʥʠʡ ʩʣʦʚʥʠʢ ɹʨʦʢʛʘʫʟʘ ʽ ɭʬʨʦʥʘ, 1890-1907). 

  

https://ru.wikipedia.org/wiki/1890
https://ru.wikipedia.org/wiki/1907
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ʆʉʅʆɺʅɯ ʐʂɯɼʅʀʂʀ ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ ɺ ʋʄʆɺɸʍ ɻʆʉʇʆɼɸʈʉʊɺɸ ʊʆɺ ɸɻʈʆʌɯʈʄɸ 
"ʂʆʉɯɺʑʀʅʉʔʂɸ" ʉʋʄʉʔʂʆɻʆ ʈɸʁʆʅʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʇʘʚʣʶʯʝʢ ɼ. ɸ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ɭʤʝʮʴ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ.  ɿʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʚ ʩʪʨʫʢʪʫʨʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘʰʦʾ ʢʨʘʾʥʠ ʽʩʪʦʨʠʯʥʦ 

ʟʘʡʤʘʶʪʴ ʚʘʛʦʤʝ ʤʽʩʮʝ. ɿ ʾʭ ʯʠʩʣʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʚʽʜʚʝʜʝʥʽ ʧʽʜ ʷʨʠʡ ʷʯʤʽʥʴ, ʞʠʪʦ, ʪʨʠʪʠʢʘʣʝ, ʷʨʫ 
ʧʰʝʥʠʮʶ,ʷʯʤʽʥʴ ʦʟʠʤʠʡ, ʦʚʝʩ, ʧʨʦʪʝ ʟ ʧʦʤʽʞ  ʫʩʽʭ  ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʽʜ ʦʟʠʤʫ ʧʰʝʥʠʮʶ ʪʨʘʜʠʮʽʡʥʦ 
ʚʽʜʚʦʜʷʪʴʩʷ ʥʘʡʙʽʣʴʰʽ  ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʽ ʚʦʥʘ ʨʝʘʣʴʥʦ ʻ ʛʦʣʦʚʥʦʶ ʧʨʦʜʦʚʦʣʴʯʦʶ ʢʫʣʴʪʫʨʦʶ ʋʢʨʘʾʥʠ. ʉʘʤʝ 
ʟʘʚʜʷʢʠ ʧʰʝʥʠʮʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʧʦʪʨʝʙʠ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʫ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʘʭ 
ʭʘʨʯʫʚʘʥʥʷ. ʎʝ ʩʚʽʜʯʝʥʥʷ ʚʝʣʠʢʦʛʦ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ.  

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 
ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʩʫʪʪʻʚʦ ʟʨʦʩʣʘ ʫʨʦʞʘʡʥʽʩʪʴ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʷʢʘ ʚʩʝ ʯʘʩʪʽʰʝ ʩʷʛʘʻ 10 ʪʦʥ ʟ ʛʝʢʪʘʨʫ ʯʠ, 
ʥʘʚʽʪʴ, ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ. 

 ʆʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʥʘʜʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʧʰʝʥʠʮʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʽʥʩʝʢʪʠʮʠʜʽʚ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʰʢʽʜʥʠʢʽʚ ʥʘ ʮʽʡ ʢʫʣʴʪʫʨʽ. ɰʭ ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʻ ʧʝʨʝʜʫʤʦʚʦʶ 
ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 
ʧʝʨʽʦʜʫ 2020 ʨʦʢʫ. ɺʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʦʚʦʜʠʣʠ ʚ ʊʆɺ ɸʛʨʦʬʽʨʤʘ "ʂʦʩʽʚʱʠʥʩʴʢʘ" ʉʫʤʩʴʢʦʛʦ 
ʨʘʡʦʥʫ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʧʣʦʱʘʭ,  ʚʽʜʚʝʜʝʥʠʭ ʧʽʜ  ʧʰʝʥʠʮʶ ʦʟʠʤʫ, ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʟʙʦʨʫ 
ʫʨʦʞʘʶ. ʆʙʣʽʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ.ʇʨʦʚʝʜʝʥʽ ʦʙʣʽʢʠ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʥʘ ʧʦʩʽʚʘʭ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʠʷʚʠʣʠ 
ʢʦʤʧʣʝʢʩ ʰʢʽʜʥʠʢʽʚ ʚ ʷʢʦʤʫ ʯʠʩʝʣʴʥʫ ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʩʦʩʫʯʽ ʰʢʽʜʥʠʢʠ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 
ʙʘʛʘʪʦʾʜʥʽ ʰʢʽʜʥʠʢʠ. ʇʦʷʚʘ ʪʠʭ ʯʠ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʩʧʽʚʧʘʜʘʣʘ ʟ ʧʝʚʥʠʤʠ ʬʝʥʦʣʦʛʽʯʥʠʤʠ ʬʘʟʘʤʠ 
ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ʋ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ ʫ ʬʘʟʽ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʟ ʯʠʩʣʘ ʙʘʛʘʪʦʾʜʥʠʭ ʰʢʽʜʥʠʢʽʚ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʚʠʧʘʜʢʠ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʟʠʤʦʾ ʩʦʚʢʠ. ɿʦʢʨʝʤʘ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʛʨʫʥʪʫ (5-6 ʩʤ.)  ʚʠʷʚʣʷʣʠ ʟʝʤʣʷʥʽ ʢʦʣʠʩʦʯʢʠ ʟ 
ʣʷʣʝʯʢʘʤʠ ʤʝʪʝʣʠʢʘ. ʃʽʪ ʜʦʨʦʩʣʠʭ ʢʦʤʘʭ ʨʦʟʧʦʯʘʚʩʷ ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ. ʄʝʪʝʣʠʢʠ ʧʨʦʷʚʣʷʣʠ  
ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʨʠʩʤʝʨʢʦʚʠʡ ʯʘʩ ʽ ʚʥʦʯʽ, ʘ ʫʜʝʥʴ ʭʦʚʘʣʠʩʷ ʧʽʜ ʣʠʩʪʷʤ ʙʫʨôʷʥʽʚ ʪʘ ʚ ʽʥʰʠʭ ʫʢʨʠʪʪʷʭ.ɻʫʩʝʥʠʮʽ 
ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʦʯʘʣʠ ʰʢʦʜʠʪʠ ʧʦʩʽʚʘʤ ʥʘʧʨʠʢʽʥʮʽ ʪʨʘʚʥʷ - ʥʘ ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ. ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰʝ 
ʧʦʰʢʦʜʞʫʚʘʣʠ ʦʟʠʤʠʥʫ ʛʫʩʝʥʠʮʽ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

ʇʽʟʥʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘʩʝʣʝʥʥʷ ʧʦʩʽʚʽʚ ʭʣʽʙʥʠʤʠ ʢʣʦʧʘʤʠ, ʟʦʢʨʝʤʘ ʰʢʽʜʣʠʚʦʶ ʯʝʨʝʧʘʰʢʦʶ. ʎʝʡ 
ʰʢʽʜʥʠʢ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʘ ʧʦʩʽʚʘʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʨʝʛʫʣʷʨʥʦ. 
ʅʘʧʝʚʥʦ, ʮʴʦʤʫ ʩʧʨʠʷʶʪʴ ʟʘʛʫʱʝʥʽ ʽ ʥʝ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʜʦʛʣʷʥʫʪʽ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ ʜʝ ʰʢʽʜʥʠʢ 
ʟʥʘʭʦʜʠʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʟʠʤʽʚʣʽ. ʆʩʥʦʚʥʫ ʰʢʦʜʦʯʠʥʥʽʩʪʴ ʭʣʽʙʥʽ ʢʣʦʧʠ (ʰʢʽʜʣʠʚʘ ʯʝʨʝʧʘʰʢʘ, 
ʤʘʚʨʩʴʢʘ ʯʝʨʝʧʘʰʢʘ, ʝʣʽʷ ʛʦʩʪʨʦʛʦʣʦʚʘ) ʪʘ ʾʭ ʣʠʯʠʥʢʠ ʧʨʦʷʚʣʷʣʠ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ 
ʟʝʨʥʘ. ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ  ʰʢʽʜʥʠʢʽʚ ʩʢʣʘʜʘʣʘ 0,2ʝʢʟ/ʤĮ. ʐʢʽʜʥʠʢʘʤʠ ʫʨʘʞʝʥʦ 0,2% ʨʦʩʣʠʥ. 

ɺʠʩʦʢʽ ʣʽʪʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʪʘ ʥʘʣʠʚʫ 
ʟʝʨʥʘ ʩʧʨʠʷʣʠ ʧʦʷʚʽ ʪʘ  ʨʦʟʚʠʪʢʫ ʧʰʝʥʠʯʥʠʭ ʪʨʠʧʩʽʚ. ʅʘ ʬʘʟʫ ʢʦʣʦʩʽʥʥʷ ʟʘʩʝʣʝʥʥʷ ʧʣʦʱ ʟʝʨʥʦʚʠʭ ʮʠʤ 
ʢhʽʜʥʠʢʦʤ ʩʷʛʘʣʦ 96,5%. ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʤʘʭ ʩʢʣʘʜʘʣʘ 5ʝʢʟ/ʨʦʩʣʠʥʫ, ʤʘʢʩʠʤʘʣʴʥʘ -  7. 
ʇʦʰʢʦʜʞʝʥʦ ʙʫʣʦ 6% ʨʦʩʣʠʥ. 

ʋ ʬʘʟʘʭ ʮʚʽʪʽʥʥʷ ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʽʚʦʢ, ʥʘ ʨʦʩʣʠʥʘʭ ʧʰʝʥʠʮʽ ʚʽʜʤʽʯʘʣʠ ʢʦʣʦʥʽʾ ʟʣʘʢʦʚʠʭ ʧʦʧʝʣʠʮʴ. ɿʘ 
ʧʦʧʝʨʝʜʥʽʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ ʮʝ ʙʫʣʠ ʟʚʠʯʘʡʥʘ ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ, ʚʝʣʠʢʘ ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ ʪʘ ʯʝʨʝʤʭʦʚʦ-
ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ. ʂʦʤʘʭʠ ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʢʨʘʡʦʚʠʭ ʧʦʣʦʩʘʭ. ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ 
ʧʦʧʝʣʠʮʴ ʩʢʣʘʜʘʣʘ 5-7 ʝʢʟ/ʨʦʩʣʠʥʫ. 

ʋ ʯʝʨʚʥʽ, ʫ ʬʘʟʫ ʥʘʣʠʚʫ ʟʝʨʥʘ ʚʽʜʤʽʯʘʣʠ ʦʩʝʨʝʜʢʠ ʨʦʩʣʠʥ, ʟʘʩʝʣʝʥʠʭ ʭʣʽʙʥʠʤʠ ʞʫʢʘʤʠ. ʎʝ ʙʫʣʠ 
ʪʠʧʦʚʽ ʜʣʷ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʢʫʟʴʢʘ ʭʣʽʙʥʠʡ  ʪʘ ʢʫʟʴʢʘ ʧʦʩʽʚʥʠʡ. ɾʫʢʠ ʚʠʛʨʠʟʘʣʠ ʤôʷʢʽ ʟʝʨʥʽʚʢʠ ʪʘ 
ʚʠʙʠʚʘʣʠ ʪʚʝʨʜʽ ʟ ʢʦʣʦʩʩʷ. ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʞʫʢʽʚ ʩʢʣʘʣʘ 0,2ʝʢʟ/ʤĮ.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʊʆɺ ɸʛʨʦʬʽʨʤʘ "ʂʦʩʽʚʱʠʥʩʴʢʘ" 
ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʷʚʣʝʥʠʡ ʪʠʧʦʚʠʡ ʜʣʷ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ 

ʢʦʤʧʣʝʢʩ ʰʢʽʜʥʠʢʽʚ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ: 3 ʚʠʜʘʤʠ ʭʣʽʙʥʠʭ ʢʣʦʧʽʚ ï ʰʢʽʜʣʠʚʘ ʯʝʨʝʧʘʰʢʘ ( Eurygaster 

integriceps),ʤʘʚʨʩʴʢʘ ʯʝʨʝʧʘʰʢʘ (Eurygaster maura), ʝʣʽʷ ʛʦʩʪʨʦʛʦʣʦʚʘ (Aelia acuminata); 3 ʚʠʜʘʤʠ 
ʨʽʚʥʦʢʨʠʣʠʭ - ʚʝʣʠʢʘ ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ (Macrosiphum avenae), ʟʚʠʯʘʡʥʘ ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ (Schizaphis 
graminum), ʯʝʨʝʤʭʦʚʦ-ʟʣʘʢʦʚʘ ʧʦʧʝʣʠʮʷ (Rhopalosiphum padi);  1 ʚʠʜʦʤ ʤʝʪʝʣʠʢʽʚ ï ʩʦʚʢʘ ʦʟʠʤʘ (Scotia 
segetum),;1 ʚʠʜʦʤ ʪʨʠʧʩʽʚ ï ʪʨʠʧʩ ʧʰʝʥʠʯʥʠʡ (Haplothrips tritici) ʪʘ 2 ʚʠʜʘʤʠ ʭʣʽʙʥʠʭ ʞʫʢʽʚ ï ʢʫʟʴʢʘ ʭʣʽʙʥʠʡ 
(Anisoplia austriaca) ʪʘ ʢʫʟʴʢʘ ʧʦʩʽʚʥʠʡ (A. segetum). ɿ ʯʠʩʣʘ ʚʠʷʚʣʝʥʠʭ ʢʦʤʘʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ 
ʰʢʦʜʦʯʠʥʥʠʤ ʙʫʚ ʧʰʝʥʠʯʥʠʡ ʪʨʠʧʩ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɺʇʃʀɺ ʆɹʇʈʀʉʂʋɺɸʅʅʗ ʅɸ ʗʂɯʉʊʔ ʊɸ ʄɸʉʋ 1000 ʅɸʉɯʅʀʅ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ  
ɺ ʇɯɺʅɯʏʅʆ-ʉʍɯɼʅʆʄʋ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 
ʇʦʥʦʤʘʨʴʦʚ ɯ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè  
ɹʘʪʨʘʢ ʄ. ʗ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʊ. ʆ. ʈʦʞʢʦʚʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʰʝʥʠʮʷ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʜʦʚʦʣʴʯʦʶ ʢʫʣʴʪʫʨʦʶ ʚ ʋʢʨʘʾʥʽ. ʇʣʦʱʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʠʪʴ 6 ʤʣʥ. ʛʘ, 

ʫʨʦʞʘʡ ʧʰʝʥʠʮʽ  ʙʣʠʟʴʢʦ 25 ʤʣʥ. ʪ ʱʦʨʽʯʥʦ. ɺʦʥʘ ʤʦʞʝ ʚʨʘʞʘʪʠʩʷ ʙʘʛʘʪʴʤʘ ʭʚʦʨʦʙʘʤʠ, ʟʙʫʜʥʠʢʘʤʠ ʷʢʠʭ 
ʻ ʚʽʨʫʩʠ, ʛʨʠʙʠ, ʙʘʢʪʝʨʽʾ. ɸʣʝ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʚʠʢʣʠʢʘʻʪʴʩʷ ʛʨʠʙʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʫʨʘʞʘʪʠ ʚʩʽ ʦʨʛʘʥʠ 
ʨʦʩʣʠʥʠ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʋʢʨʘʾʥʽ ʷʚʣʷʶʪʴʩʷ ʪʘʢʽ ʭʚʦʨʦʙʠ ʷʢ: ʩʘʞʢʘ (ʪʚʝʨʜʘ, ʣʝʪʶʯʘ, 
ʩʪʝʙʣʦʚʘ, ʢʘʨʣʠʢʦʚʘ), ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ, ʽʨʞʘ (ʣʽʥʽʡʥʘ, ʙʫʨʘ, ʞʦʚʪʘ, ʢʘʨʣʠʢʦʚʘ), ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʩʝʧʪʦʨʽʦʟ, 
ʧʣʷʤʠʩʪʦʩʪʽ, ʬʫʟʘʨʽʦʟ, çʯʦʨʥʠʡ ʟʘʨʦʜʦʢè. ʋʩʝʨʝʜʠʥʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 
ʛʨʠʙʽʚ, ʚʽʜ ʩʘʧʨʦʬʽʪʽʚ ʜʦ ʧʘʨʘʟʠʪʽʚ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʥʘʩʽʥʠʥ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʦʙʫʤʦʚʣʝʥʠʡ 
ʟʘʨʘʞʝʥʥʷʤ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʚʠʜʘʤʠ. ʊʘʢ, ʬʫʟʘʨʽʦʟʥʽ ʟʝʨʥʘ ʨʘʜʠʢʘʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʜʦʨʦʚʠʭ ʟʘ 
ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ, ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ 
ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ. ɿʜʝʙʽʣʴʰʦʛʦ ʬʫʟʘʨʽʦʟʥʽ ʟʝʨʥʽʚʢʠ ʟʤʦʨʰʢʫʚʘʪʽ ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. 
ʏʦʨʥʠʡ ʟʘʨʦʜʦʢ ʨʘʥʽʰʝ ʧʦʚ'ʷʟʫʚʘʣʠ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ ʪʘʢʠʭ ʨʦʜʽʚ: Alternaria sp., 
Cochliobolus sp., Fusarium sp., Cladosporium sp., Curvulavia sp., Penicillium sp., Aspergillus sp., Stemphylium 
sp. ɸʣʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʧʦʷʩʥʠʣʠ ʧʦʯʦʨʥʽʥʥʷ ʟʘʨʦʜʢʫ ʙʽʦʭʽʤʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʫ ʟʝʨʥʽ: 
ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʝʨʦʢʩʠʜʘʟ, ʷʢʽ ʦʢʠʩʣʶʶʪʴ ʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ. ɯʥʰʽ ʚʠʢʣʶʯʠʣʠ ʙʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʷʢ 
ʧʨʠʯʠʥʫ ʯʦʨʥʦʛʦ ʟʘʨʦʜʢʫ, ʚʢʘʟʫʶʯʠ ʥʘ ʟʚ'ʷʟʦʢ ʩʠʤʧʪʦʤʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʪʨʝʩʦʚʠʭ ʪʘ ʽʥʰʠʭ ʙʽʣʢʽʚ. ʊʦʤʫ 
ʜʦʩʣʽʜʠʣʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ. ʇʨʦʚʝʣʠ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʪʘʢʠʤʠ 
ʧʨʝʧʘʨʘʪʘʤʠ: ʪʨʠʭʦʬʽʪ, ʬʘʣʴʢʦʥ, ʽʤʫʥʦʮʠʪʦʬʽʪ, ʛʘʫʧʩʠʥ, ʭʽʪʦʟʘʥ, ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʢʦʨʠʮʽ ʽ ʬʝʥʭʝʣʶ ʪʘ 
ʢʫʣʴʪʫʨʦʶ ʛʨʠʙʽʚ ʟ ʨʦʜʫ Trichoderma sp. ʉʝʨʝʜ ʥʠʭ ʚʠʧʨʦʙʫʚʘʣʠ ʷʢ ʚʞʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʙʽʦʣʦʛʽʯʥʽ 
ʧʨʝʧʘʨʘʪʠ (ʪʨʠʭʦʬʽʪ, ʛʘʫʧʩʠʥ, ʽʤʫʥʦʮʠʪʦʬʽʪ), ʪʘʢ ʽ ʝʬʽʨʥʽ ʦʣʽʾ, ʭʽʪʦʟʘʥ, ʢʫʣʴʪʫʨʫ ʛʨʠʙʘ, ʷʢʠʡ ʙʫʣʦ ʥʘʤʠ 
ʚʠʜʽʣʝʥʦ ʟ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɺ ʷʢʦʩʪʽ ʝʪʘʣʦʥʫ ʟʘʩʪʦʩʫʚʘʣʠ ʬʘʣʴʢʦʥ (ɹʘʡʝʨ) ï ʩʠʩʪʝʤʥʠʡ ʧʨʝʧʘʨʘʪ 
ʟ ʪʨʴʦʤʘ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʊʨʠʭʦʬʽʪ (ɿʘʭʠʩʪ-ɸʛʨʦ, ʊʆɺ), ʥʘ ʦʩʥʦʚʽ ʛʨʠʙʘ Trichoderma lignorum, ï 
ʘʥʪʠʛʨʠʙʥʠʡ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʪʠ ʥʘʩʪʫʧʥʠʭ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ: ʩʽʨʘ ʽ 
ʙʽʣʘ ʛʥʠʣʴ, ʯʦʨʥʘ ʥʽʞʢʘ, ʧʘʨʰʘ, ʬʫʟʘʨʽʦʟ, ʘʩʢʦʭʽʪʦʟ, ʬʽʪʦʬʪʦʨʦʟ, ʙʘʢʪʝʨʽʦʟ, ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʢʦʨʝʥʝʚʽ 
ʛʥʠʣʽ ʪʘ ʽʥ. ʇʨʝʧʘʨʘʪ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʨʽʜʢʽʡ ʬʦʨʤʽ. ɻʘʫʧʩʠʥ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʰʪʘʤʠ Pceudomonas 
aureeofaciens ɺ-306 (IBM ʚ ɹ-7096) ʽ Pceudomonas aureeofaciens ɺ-306 (IBM ʚ ɹ-7097), ʧʨʦʜʫʢʪʠ ʾʭ 
ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʩʪʘʨʪʦʚʽ ʜʦʟʠ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ (N, ʈ, ʂ), ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʽ ʣʠʩʪʷ 
ʨʦʩʣʠʥ. ʎʝʡ ʧʨʝʧʘʨʘʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʨʠʤʘʥʥʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʪʘ ʯʠʩʝʣʴʥʦʩʪʽ 
ʰʢʽʜʥʠʢʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚ ʙʦʨʦʪʴʙʽ ʟ ʛʨʠʙʘʤʠ ï 90-92%, ʟ ʢʦʤʘʭʘʤʠ ï 85-89%. ɯʤʫʥʦʮʠʪʦʬʽʪ (ʜ.ʨ. 
ʝʪʠʣʦʚʠʡ ʝʬʽʨ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, 0,62%) ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʡ ʨʦʩʣʠʥ, ʤʘʻ ʘʜʘʧʪʦʛʝʥʥʽ 
ʪʘ ʘʥʪʠʩʪʨʝʩʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʩʪʠʤʫʣʶʻ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ. ɺʠʧʫʩʢʘʶʪʴ ʡʦʛʦ ʚ ʪʘʙʣʝʪʢʘʭ ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ 
(ʽʥʦʜʽ ʬʽʦʣʝʪʦʚʦʛʦ). ɯʤʫʥʦʮʠʪʦʬʽʪ ï ʮʝ ʩʫʤʽʰ ʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʩʝʯʦʚʠʥʠ. ɺʽʥ 
ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʪʠ ʬʽʪʦʬʪʦʨʦʟʫ, ʨʠʟʦʢʪʠʥʽʦʟʫ, ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʨʰʽ, ʯʦʨʥʦʾ ʥʽʞʢʠ, ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʩʽʨʦʾ ʽ 
ʙʽʣʦʾ ʛʥʠʣʽ, ʙʘʢʪʝʨʽʦʟʫ. ʍʽʪʦʟʘʥ (ɽʃɯʊ-ʌɸʈʄ) ï ʤʦʣʝʢʫʣʘ ʭʽʪʠʥʫ ʙʝʟ ʘʮʝʪʠʣʴʥʠʭ ʛʨʫʧ; ʘʤʽʥʦʧʦʣʽʩʘʭʘʨʠʜ 
2-ʘʤʽʥʦ-2-ʜʝʟʦʢʩʠ-b-D-ʛʣʶʢʘʥ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʜʝʟʘʮʝʪʠʣʶʚʘʥʥʽ ʭʽʪʠʥʫ. ʍʽʪʦʟʘʥ ʤʦʞʥʘ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʨʦʩʣʠʥ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤ ʤʝʪʦʜʦʤ. ɿ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʙʨʘʣʠ ʧʦ ʯʦʪʠʨʠ ʧʨʦʙʠ ʧʦ ʩʪʦ 
ʥʘʩʽʥʠʥ. ɺ ʢʦʞʥʽʡ ʧʨʦʙʽ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʟ ʯʦʨʥʠʤ ʟʘʨʦʜʢʦʤ, ʜʨʽʙʥʽ ʪʘ ʟʤʦʨʰʢʫʚʘʪʽ 
ʥʘʩʽʥʠʥʠ. ʇʽʩʣʷ ʯʦʛʦ ʚʠʟʥʘʯʠʣʠ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ.ʐʣʷʭʦʤ ʦʛʣʷʜʫ ʥʘʩʽʥʥʷ ʚʩʪʘʥʦʚʠʣʠ: 

¶ ʥʘʡʤʝʥʰʝ ʯʦʨʥʦʛʦ ʟʘʨʦʜʢʫ ʚʠʟʥʘʯʠʣʠ ʫ ʟʨʘʟʢʘʭ, ʷʢʝ ʙʫʣʦ ʦʙʨʦʙʣʝʥʝ ʪʘʢʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ: 
ʭʽʪʦʟʘʥ (0%), ʛʘʫʧʩʠʥ (0,25%) ʪʘ ʪʨʠʭʦʬʽʪ (0,25%); 

¶ ʥʘʡʙʽʣʴʰʝ ʯʦʨʥʦʛʦ ʟʘʨʦʜʢʫ ʚʠʷʚʠʣʠ ʫ ʥʘʩʽʥʥʽ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʪʘʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: ʬʝʥʭʝʣʴ 
(9,25%), ʢʦʨʠʮʷ (6%), ʽʤʫʥʦʮʠʪʦʬʽʪ (3,25%); 

¶ ʥʘʡʤʝʥʰʝ ʟʤʦʨʰʢʫʚʘʪʦʛʦ ʥʘʩʽʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʟʨʘʟʢʘʭ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʪʘʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: 
ʛʘʫʧʩʠʥ (0%), ʽʤʫʥʦʮʠʪʦʬʽʪ (0%), ʪʨʠʭʦʬʽʪ (0%), ʛʨʠʙʠ ʟ ʨʦʜʫ Trichoderma sp. (0%); 

¶ ʥʘʡʙʽʣʴʰʝ ʟʤʦʨʰʢʫʚʘʪʦʛʦ ʥʘʩʽʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ: 
ʬʝʥʭʝʣʴ (2%), ʬʘʣʴʢʦʥ (1,25%), ʢʦʨʠʮʷ (1%); 

¶ ʥʘʡʤʝʥʰʝ ʜʨʽʙʥʦʛʦ ʥʘʩʽʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʟʨʘʟʢʘʭ ʟ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ ʪʘʢʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ: 
ʪʨʠʭʦʬʽʪ (1,5%), ʛʨʠʙʠ ʟ ʨʦʜʫ Trichoderma sp. (1,5%), ʢʦʨʠʮʷ (1,7%); 

¶ ʥʘʡʙʽʣʴʰʝ ʜʨʽʙʥʦʛʦ ʥʘʩʽʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʢʠʭʧʨʝʧʘʨʘʪʽʚ: 
ʬʘʣʴʢʦʥ (5,75%), ʽʤʫʥʦʮʠʪʦʬʽʪ (4,75%), ʛʘʫʧʩʠʥ (3,5%).  

ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʧʦʢʘʟʘʣʦ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʚʘʨʽʘʥʪʽ ʟ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ 
ʭʽʪʦʟʘʥʦʤ (43 ʛ), ʥʘʡʛʽʨʰʠʡ ï ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʠʮʽ (32,8 ʛ).ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʧʦʢʨʘʱʠʣʦ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ ʪʘ ʧʽʜʚʠʱʠʣʦ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʪʦʟʘʥʫ, 
ʛʘʫʧʩʠʥʫ, ʪʨʠʭʦʬʽʪʫ ʪʘ ʛʨʠʙʽʚ ʟ ʨʦʜʫ Trichoderma sp. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʉʅʆɺʅɯ ʐʂɯɼʅʀʂʀ ɻʈɽʏʂʀ ɺ ʋʄʆɺɸʍ ʉʌɻ çɿɸʈʗè ʗʄʇɯʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ  
ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ʇʫʰʢʘʨ ʅ. ʉ., ʩʪʫʜ. 4 ʢʫʨʩʫ  ʌɸʪʇ, ʩʧʝʮ. çɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʆ. ʄ. ɭʤʝʮʴ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʨʝʯʢʫ ʚʠʨʦʱʫʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʷʢ ʢʨʫʧ'ʷʥʫ ʢʫʣʴʪʫʨʫ. ʎʝ ʻʜʠʥʘ ʥʝʟʣʘʢʦʚʘ ʢʫʣʴʪʫʨʘ ʚ ʛʨʫʧʽ 

ʟʝʨʥʦʚʠʭ. ʉʪʨʘʚʠ ʽʟ ʛʨʝʯʘʥʦʾ ʢʨʫʧʠ ʩʤʘʯʥʽ, ʚʠʩʦʢʦʧʦʞʠʚʥʽ, ʜʦʙʨʝ ʟʘʩʚʦʶʶʪʴʩʷ ʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ 
ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʉʝʨʝʜʥʽʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʦʜʽʚ ʛʨʝʯʢʠ, %; ʙʽʣʢʘ - 13,1, ʚʫʛʣʝʚʦʜʽʚ - 67,8, ʞʠʨʽʚ - 
3,1, ʟʦʣʠ -2,8, ʢʣʽʪʢʦʚʠʥʠ - 13,1. ɼʣʷ ʛʨʝʯʢʠ ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʧʝʨʝʪʨʘʚʥʠʭ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʽ 
ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʩʦʣʝʡ ʬʦʩʬʦʨʫ, ʢʘʣʴʮʽʶ ʽ ʟʘʣʽʟʘ. ʋ ʙʽʣʢʫ ʛʨʝʯʢʠ ʧʝʨʝʚʘʞʘʶʪʴ 
ʣʝʛʢʦʨʦʟʯʠʥʥʽ ʛʣʦʙʫʣʽʥʠ ʽ ʛʣʶʪʘʤʽʥʠ, ʪʦʤʫ ʚʽʥ ʢʨʘʱʝ ʟʘʩʚʦʶʻʪʴʩʷ ʽ ʧʦʞʠʚʥʽʰʠʡ, ʥʽʞ ʙʽʣʦʢ ʟʣʘʢʦʚʠʭ 
ʢʫʣʴʪʫʨ. ɺʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʛʨʝʯʘʥʦʾ ʢʨʫʧʠ, ʻ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʚʦʾ ʧʦʞʠʚʥʽ ʽ ʩʤʘʢʦʚʽ 
ʷʢʦʩʪʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʞʠʨʠ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʛʨʝʯʮʽ, ʥʝ ʦʢʠʩʣʶʶʪʴʩʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʛʨʝʯʘʥʫ ʢʨʫʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʠʪʷʯʦʤʫ ʪʘ ʜʽʻʪʠʯʥʦʤʫ ʭʘʨʯʫʚʘʥʥʽ, ʥʘ ʟʘʭʠʩʪ 
ʢʫʣʴʪʫʨʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʥʘʢʣʘʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʦʙʤʝʞʝʥʥʷ. ʊʘʢ, ʥʘ ʮʽʡ ʢʫʣʴʪʫʨʽ ʥʝ ʜʦʟʚʦʣʝʥʦ ʜʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʦʜʥʠʡ ʟ ʩʫʯʘʩʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʡ ʧʨʦʪʨʫʡʥʠʢʠ. ʇʝʚʥʦʶ ʤʽʨʦʶ, ʮʝ ʧʦʚôʷʟʘʥʝ ʽ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʝʯʢʠ ʷʢ ʤʝʜʦʥʦʩʫ, ʢʚʽʪʫʚʘʥʥʷ ʷʢʦʛʦ ʜʫʞʝ ʨʦʟʪʷʛʥʫʪʝ, ʘ, ʷʢ ʚʽʜʦʤʦ, ʧʽʜ ʯʘʩ ʢʚʽʪʫʚʘʥʥʷ 
ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʭʽʤʽʯʥʽ ʦʙʨʦʙʢʠ ʥʝʧʨʠʧʫʩʪʠʤʽ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʛʨʝʯʢʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 2020 
ʨʦʢʫ. ɺʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʦʚʦʜʠʣʠ ʚ ʉʌɻ çɿʘʨʷè  ʗʤʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 
ʚʠʟʥʘʯʝʥʠʭ ʧʣʦʱʘʭ,ʚʽʜʚʝʜʝʥʠʭ ʧʽʜ ʛʨʝʯʢʫ, ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʟʙʦʨʫ ʫʨʦʞʘʶ. ʆʙʣʽʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɻʨʝʯʢʫ ʧʦʰʢʦʜʞʫʶʪʴ ʙʣʠʟʴʢʦ 20 ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ. ɺ ʾʭ ʯʠʩʣʽ ʥʘʡʙʽʣʴʰʝ 
ʙʘʛʘʪʦʾʜʥʠʭ, ʟʦʢʨʝʤʘ ʪʘʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ  ʣʠʯʠʥʢʠ ʢʦʚʘʣʠʢʽʚ (ʜʨʦʪʷʥʠʢʠ), ʞʫʢʠ ʪʘ ʣʠʯʠʥʢʠ ʤʽʜʣʷʢʽʚ, 
ʣʠʯʠʥʢʠ ʧʣʘʩʪʠʥʯʘʩʪʦʚʫʩʠʭ, ʢʨʘʚʯʠʢ-ʛʦʣʦʚʘʯ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʘʨʘʥʦʚʠʭ, ʘ ʟ ʤʝʪʝʣʠʢʽʚ ʨʽʟʥʽ ʚʠʜʠ ʩʦʚʦʢ -  
ʦʟʠʤʘ ʩʦʚʢʘ, ʩʦʚʢʘ-ʛʘʤʤʘ ʪʘ ʣʫʯʥʠʡ ʤʝʪʝʣʠʢ. ʈʽʜʰʝ ʥʘ ʛʨʝʯʮʽ ʚʠʷʚʣʷʶʪʴ ʪʨʠʧʩʽʚ, ʛʨʝʯʢʦʚʫ ʙʣʽʰʢʫ, 
ʤʽʥʫʶʯʠ ʤʫʭ, ʛʘʣʠʮʴ, ʧʦʧʝʣʠʮʴ, ʜʝʷʢʽ ʚʠʜʠ ʤʦʣʝʡ. 

ʇʨʦʚʝʜʝʥʽ ʦʙʣʽʢʠ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʥʘ ʧʦʩʽʚʘʭ ʛʨʝʯʢʠ ʚʠʷʚʠʣʠ ʢʦʤʧʣʝʢʩ ʰʢʽʜʥʠʢʽʚ ʚ ʷʢʦʤʫ ʯʠʩʝʣʴʥʫ 
ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʩʦʩʫʯʽ ʰʢʽʜʥʠʢʠ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʘʛʘʪʦʾʜʥʽ ʰʢʽʜʥʠʢʠ. ʇʦʷʚʘ ʪʠʭ ʯʠ ʽʥʰʠʭ 
ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʩʧʽʚʧʘʜʘʣʘ ʟ ʧʝʚʥʠʤʠ ʬʝʥʦʣʦʛʽʯʥʠʤʠ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ʋ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ ʫ ʬʘʟʽ ʧʨʦʨʦʩʪʘʥʥʷ ʚʝʣʦʩʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʘʥʦʶ ʢʫʣʴʪʫʨʦʶ. ʅʘ ʮʝʡ ʯʘʩ 
ʫ ʧʦʩʽʚʘʭ ʨʦʩʣʠʥ ʙʫʣʠ ʧʦʤʽʯʝʥʽ ʣʠʯʠʥʢʠ ʢʦʚʘʣʠʢʽʚ  ʧʦʩʽʚʥʦʛʦ (Agriotes sputator) ʪʘ ʢʦʚʘʣʠʢʘ  ʪʝʤʥʦʛʦ 
(Agriotes obscurus). ɺʦʥʠ ʧʦʰʢʦʜʞʫʚʘʣʠ ʧʨʦʨʦʩʪʘʶʯʽ ʩʽʤʝʥʘ, ʤʦʣʦʜʽ ʧʘʨʦʩʪʢʠ, ʘ ʜʝʱʦ ʧʽʟʥʽʰʝ, 
ʧʨʠʢʦʨʝʥʝʚʫ ʯʘʩʪʠʥʫ ʩʪʝʙʝʣ. ʋʨʘʞʝʥʽ ʨʦʩʣʠʥʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʟʘʩʠʭʘʣʠ, ʘʙʦ 
ʾʭ ʚʝʛʝʪʘʮʽʷ ʚʽʜʯʫʪʥʦ ʧʦʛʽʨʰʫʚʘʣʘʩʷ. 

ʇʽʟʥʽʰ, ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʰʢʽʜʥʠʢʠ: ʧʦʧʝʣʠʮʽ, ʣʠʯʠʥʢʠ ʛʨʝʯʘʥʦʛʦ ʢʦʤʘʨʠʢʘ,ʛʨʝʯʘʥʽ 
ʣʠʩʪʦʙʣʽʰʢʠ,ʮʠʢʘʜʢʘ ʰʝʩʪʠʢʨʘʧʢʦʚʘ. 

ʇʦʧʝʣʠʮʽ ʟʥʠʱʫʚʘʣʠ ʟʘʚôʷʟʴ ʢʚʽʪʢʠ, ʚʠʩʤʦʢʪʫʚʘʣʠ ʽʟ ʩʪʝʙʝʣ ʽ ʛʽʣʦʯʦʢ ʩʽʢ, ʯʠʤ ʧʦʩʣʘʙʣʶʚʘʣʠ 
ʨʦʩʣʠʥʠ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʦʥʠ ʙʫʣʠ ʜʣʷ ʤʦʣʦʜʠʭ ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʠʭ ʨʦʩʣʠʥ ʛʨʝʯʢʠ. 

ʃʠʩʪʷ ʛʨʝʯʢʠ ʧʦʰʢʦʜʞʫʚʘʣʠ ʣʠʯʠʥʢʠ  ʛʨʝʯʘʥʦʛʦ ʢʦʤʘʨʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʦ ʥʘʙʫʚʘʣʦ 
ʢʦʨʠʯʥʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʟʛʦʨʪʘʣʦʩʷ ʚʩʝʨʝʜʠʥʫ ʫ ʭʘʨʘʢʪʝʨʥʠʡ ʚʫʟʦʣ ʽ ʟʚʠʩʘʣʦ ʜʦʥʠʟʫ. 
ɺʩʝʨʝʜʠʥʽ ʪʘʢʦʛʦ ʚʫʟʣʘ-ʛʘʣʘ ʨʦʟʚʠʚʘʣʦʩʷ 12-15 ʨʽʜʰʝ ʽ ʙʽʣʴʰʝ ʞʦʚʪʦ-ʙʽʣʠʭ ʣʠʯʠʥʦʢ. ʈʽʩʪ ʧʦʰʢʦʜʞʝʥʠʭ 
ʨʦʩʣʠʥ ʧʨʠʛʥʽʯʫʚʘʚʩʷ, ʥʘʩʽʥʥʷ ʥʘ ʥʠʭ ʥʝ ʫʪʚʦʨʶʚʘʣʦʩʷ.  

ɺʝʛʝʪʘʪʠʚʥʽ ʪʘ ʛʝʥʝʨʘʪʠʚʥʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥ ʧʦʰʢʦʜʞʫʚʘʣʠ ʩʠʩʥʽ ʬʽʪʦʬʘʛʠ - ʮʠʢʘʜʢʘ ʰʝʩʪʠ ʢʨʘʧʢʦʚʘ 
ʪʘ ʧʦʧʝʣʠʮʽ. ʆʙʠʜʚʘ ʰʢʽʜʥʠʢʠ ʙʫʣʠ ʤʘʣʦʯʠʩʝʣʴʥʠʤʠ ʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʨʽʛ 
ʰʢʽʜʣʠʚʦʩʪʽ. ɹʽʣʴʰ ʰʢʦʜʦ ʯʠʥʥʠʤʠ ʙʫʣʠ ʧʦʧʝʣʠʮʽ. ʂʦʤʘʭʠ ʟʘʩʝʣʷʣʠ ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʣʠʩʪʢʽʚ, 
ʜʝ ʫʪʚʦʨʶʚʘʣʠ ʢʦʣʦʥʽʾ ʚʟʜʦʚʞ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʙʦʢʦʚʠʭ ʞʠʣʦʢ. ɯʥʪʝʥʩʠʚʥʝ ʞʠʚʣʝʥʥʷ ʰʢʽʜʥʠʢʘ ʩʦʢʦʤ ʨʦʩʣʠʥ 
ʧʨʠʟʚʦʜʠʣʦ ʜʦ  ʜʝʬʦʨʤʘʮʽʡ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʠ ʪʘ ʟʘʩʠʭʘʥʥʷ ʣʠʩʪʢʽʚ.    

ʅʝʙʝʟʧʝʯʥʦʶ ʙʫʣʘ ʪʘʢʦʞ ʛʨʝʯʘʥʘ ʣʠʩʪʦʙʣʽʰʢʘ, ʣʠʯʠʥʢʠ ʷʢʦʾ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʘʟʫʭʘʭ 
ʣʠʩʪʦʯʢʽʚ, ʥʘ ʙʽʯʥʠʭ ʧʘʛʦʥʘʭ ʪʘ ʩʫʮʚʽʪʪʷʭ. ɿʘʩʝʣʝʥʽ ʣʠʯʠʥʢʘʤʠ ʰʢʽʜʥʠʢʘ ʨʦʩʣʠʥʠ ʚʽʜʩʪʘʚʘʣʠ ʫ ʨʦʩʪʽ, ʙʫʣʠ 
ʥʠʟʴʢʦʨʦʩʣʽ ʟ ʢʦʨʦʪʢʠʤʠ ʩʪʝʙʣʘʤʠ, ʟʽʚôʷʣʽ, ʟ ʧʦʙʫʨʽʣʠʤʠ ʩʫʮʚʽʪʪʷʤʠ ʪʘ ʜʝʬʦʨʤʦʚʘʥʠʤʠ ʣʠʩʪʢʘʤʠ, 
ʧʦʰʢʦʜʞʝʥʽ ʨʦʩʣʠʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʘʚʘʣʠ ʫʨʦʞʘʶ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʉʌɻ çɿʘʨʷè ʗʤʧʽʣʴʩʢʦʛʦ ʨʘʡʦʥʫ 
ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ  ʥʘ ʧʦʩʽʚʘʭ ʛʨʝʯʢʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʰʢʽʜʥʠʢʠ: ʧʦʧʝʣʠʮʽ (Aphis 
evonymi ʪʘ Aphis nasturtii),  ʮʠʢʘʜʢʘ ʰʝʩʪʠʢʨʘʧʢʦʚʘ Macrosteles laevis, ʣʠʯʠʥʢʠ ʛʨʝʯʘʥʦʛʦ ʢʦʤʘʨʠʢʘ 
(Wachtiela persicia),ʪʘ ʛʨʝʯʘʥʽ ʣʠʩʪʦʙʣʽʰʢʠ. ɿ ʯʠʩʣʘ ʚʠʷʚʣʝʥʠʭ ʢʦʤʘʭ ʥʘʡʙʽʣʴʰ ʰʢʦʜʦʯʠʥʥʠʤʠ  ʙʫʣʠ 
ʧʦʧʝʣʠʮʽ. 
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ɿɸʍʀʉʊ ɺɯɼ ɹʋʈôʗʅɯɺ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɺ ʋʄʆɺɸʍ ʌɻ çʉɺɭʊʃʆɺɸè  
ɹɯʃʆʇɯʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʍʦʨʫʞʘ ɸ. ɺ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ʄ. ɼʝʤʝʥʢʦ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ ʚ ʘʛʨʘʨʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʐʢʽʜʣʠʚʽʩʪʴ ʙʫʨóʷʥʽʚ ʜʣʷ ʢʫʣʴʪʫʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʫʤʦʚ 
ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʩʢʦʨʦʩʪʠʛʣʦʩʪʽ ʩʦʨʪʫ, ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ, ʧʦʪʝʥʮʽʡʥʦʾ 
ʟʘʙʫʨóʷʥʝʥʦʩʪʽ ʦʨʥʦʛʦ ʰʘʨʫ, ʪʝʭʥʽʢʠ ʽ ʧʨʠʡʦʤʽʚ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ. ʇʰʝʥʠʮʷ ʦʟʠʤʘ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ 
ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ ʟʘ ʚʘʣʦʚʠʤʠ ʟʙʦʨʘʤʠ ʪʘ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʟʝʨʥʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʮʽʦʥʘʣʴʥʫ 
ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʋʢʨʘʾʥʠ. ɸʢʪʫʘʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʽ ʯʝʨʝʟ 
ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʫʜʦʙʨʝʥʥʷ, ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 
ɿʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ï ʮʝ ʦʜʠʥ ʟ ʩʝʨʡʦʟʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. ɿʘ 
ʥʘʷʚʥʦʩʪʽ ʚ ʧʦʩʽʚʘʭ ʧʨʦʨʦʩʪʢʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ 10 - 30 ʰʪ./ʤ2 ʪʘ ʜʦ 5000 - 10000 ʰʪ./ʤ2 ʥʘʩʽʥʥʷ ʤʘʣʦʨʽʯʥʠʭ 
ʙʫʨôʷʥʽʚ ʱʦʨʽʯʥʦ ʥʝʜʦʙʠʨʘʻʪʴʩʷ ʚʽʜ 20 ʜʦ 50% ʫʨʦʞʘʶ, ʪʦʤʫ ʛʝʨʙʽʮʠʜʥʠʡ ʟʘʭʠʩʪ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʧʝʨʽʦʜ 
ʢʫʱʝʥʥʷ ʜʦ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʻ ʦʜʥʠʤ ʟ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʝʪʘʧʽʚ ʚʠʨʦʱʫʚʘʥʥʷ.  

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʩʚʦʻʯʘʩʥʝ ʟʥʠʱʝʥʥʷ 
ʙʫʨôʷʥʽʚ ʜʦ ʢʨʠʪʠʯʥʠʭ ʬʘʟ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʚʽʜ ʢʽʥʮʷ ʢʫʱʝʥʥʷ ʜʦ ʧʦʷʚʠ 2-ʛʦ 
ʤʽʞʚʫʟʣʷ. ɸʜʞʝ ʙʫʨôʷʥʠ ʻ ʙʽʣʴʰ ʘʛʨʝʩʠʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʩʣʠʥʘʤʠ  
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʚʦʣʦʛʫ, ʩʚʽʪʣʦ ʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʫʤʦʚʠʪʴ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʘ 
ʚʽʜʧʦʚʽʜʥʦ, ʽ ʾʾ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰʝ ʩʝʛʤʝʥʪʽʚ ʢʦʣʦʩʘ ʽ ʢʚʽʪʦʢ ʚ ʢʦʣʦʩʢʫ. ʏʝʨʝʟ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 
ʟʘʙʫʨ'ʷʥʝʥʥʷ ʟʨʦʩʪʘʻ ʫ 3 - 6 ʨʘʟʽʚ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ.  

ʅʝʛʣʠʙʦʢʝ ʧʨʦʥʠʢʥʝʥʥʷ ʢʦʨʝʥʽʚ, ʥʠʟʴʢʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʩʣʘʙʢʝ ʟʘʪʽʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʽ 
ʧʦʚʽʣʴʥʠʡ ʨʽʩʪ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʧʰʝʥʠʮʽ ʜʦ ʙʫʨóʷʥʽʚ ʫ ʧʝʨʽʦʜ ʚʽʜ ʩʭʦʜʽʚ 
ʜʦ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ. ɹʫʨ'ʷʥʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ. ɹʽʣʴʰ ʪʦʛʦ, ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʦʨʦʩʪʘʪʠ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʽʞ ʥʘʩʽʥʥʷ 
ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. ʅʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʦʩʪʘʥʥʷ ʤʝʪʣʶʛʘ ʟʚʠʯʘʡʥʦʛʦ 3-5 Áʉ , 
ʘ  ʧʽʜʤʘʨʝʥʥʠʢʘ ʯʽʧʢʦʛʦ 2 Áʉ.  

ɯʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ ʤʘʻ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ, ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ 
ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʙʫʨôʷʥʽʚ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʚ ʧʦʩʽʚʘʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʛʝʨʙʽʮʠʜʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʽʣʴʢʦʭ ʭʽʤʽʯʥʠʭ ʢʣʘʩʽʚ: ʧʦʭʽʜʥʽ ʘʨʠʣʦʢʩʽʘʣʢʘʥʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʧʦʭʽʜʥʽ 
ʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ, ʧʦʭʽʜʥʽ ʧʽʨʠʜʠʥʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʠ, ʪʨʽʘʟʦʣʧʽʨʠʤʽʜʠʥʠ, 
ʬʝʥʽʣʧʽʨʘʟʦʣʠ. ʇʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʠʭ ʚʠʜʽʚ ʙʫʨôʷʥʽʚ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʽ, ʟʦʢʨʝʤʘ, ʚ 
ʋʢʨʘʾʥʽ. ɺʞʝ ʤʘʡʞʝ 30 ʨʦʢʽʚ, ʷʢ ʚʠʷʚʣʝʥʽ ʙʫʨôʷʥʠ, ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ 2,4-ɼ ʽ ʄʎʇɸ, ʘ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ 
ʟôʷʚʠʣʠʩʴ ʪʘʢʦʞ ʚʠʜʠ, ʩʪʽʡʢʽ ʜʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥ. ʎʝ ʬʽʘʣʢʘ ʧʦʣʴʦʚʘ, ʧʽʜʤʘʨʝʥʥʠʢ 
ʯʽʧʢʠʡ, ʣʦʙʦʜʘ ʙʽʣʘ, ʚʠʜʠ ʢʨʦʧʠʚʠ ʛʣʫʭʦʾ,  ʩʦʢʠʨʢʠ, ʦʩʦʪʠ, ʭʚʦʱ ʧʦʣʴʦʚʠʡ, ʤʦʣʦʯʘʡ ʣʦʟʷʥʠʡ ʪʘ ʽʥʰʽ. 
ɹʝʟʧʝʨʝʯʥʦ, ʩʫʯʘʩʥʽ ʝʬʝʢʪʠʚʥʽ ʛʝʨʙʽʮʠʜʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʢʣʘʜʘʶʪʴʩʷ ʷʢ 
ʤʽʥʽʤʫʤ ʟ 2-ʭ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʽ ʚʠʪʨʘʪʠ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʙʫʨôʷʥʘʤʠ, ʧʦʚʥʽʩʪʶ 
ʟʥʠʱʠʪʠ ʾʭ ʥʝʤʦʞʣʠʚʦ, ʘʣʝ ʟʥʠʟʠʪʠ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʰʢʽʜʣʠʚʽʩʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ï ʤʦʞʥʘ. 

ʋ ʌɻ çʉʚʻʪʣʦʚʘè ɹʽʣʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʩʭʝʤʦʶ: 
1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʘʤʠ); 2. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ɻʨʘʥʩʘʨ ɻʦʣʜ 75, ʚ.ʛ. (ʝʪʘʣʦʥ); 
3. ʄʫʰʢʝʪ ʋʥʽʚʝʨʩʘʣ 460, OD (ʜʦʩʣʽʜ). ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ.  

ɺ ʫʤʦʚʘʭ ʇʉʇ çʉʣʦʙʦʞʘʥʱʠʥʘ ɸʛʨʦè ʟʫʩʪʨʽʯʘʣʠʩʷ ʪʘʢʽ ʚʠʜʠ ʙʫʨóʷʥʽʚ: ʪʘʣʘʙʘʥ ʧʦʣʴʦʚʠʡ (Thlaspi 
arvense L.), ʛʨʠʮʠʢʠ ʟʚʠʯʘʡʥʽ (Capsella bursa pastoris L.); ʛʘʣʽʥʩʦʛʘ ʜʨʽʙʥʦʢʚʽʪʢʦʚʘ 
(Galinsoga parviflora Cav), ʨʫʪʢʘ ʣʽʢʘʨʩʴʢʘ (Fumaria officinalis L), ʟʽʨʦʯʥʠʢ ʩʝʨʝʜʥʽʡ (Stellaria media L.); ʦʩʦʪ 
ʨʦʞʝʚʠʡ (Cirsium arvensis L.),, ʧʽʜʤʘʨʝʥʥʠʢ ʯʽʧʢʠʡ (Galium aparine) , ʨʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘ 
(Matricaria perforata Merat), ʬʽʘʣʢʘ ʧʦʣʴʦʚʘ (Viola arvensis Murr.), ʞʘʙʨʽʡ ʟʚʠʯʘʡʥʠʡ (Galeopsis tetrahit L.) 
ʪʘ ʽʥ.  

ʋ 2020 ʨ. ʥʘ ʢʦʥʪʨʦʣʽ (ʙʝʟ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʘʤʠ) ʚʠʷʚʣʝʥʦ 33 ʙʫʨôʷʥʠ ʥʘ 1 ʤ2. ʇʽʩʣʷ 
ʦʙʧʨʠʩʢʫʚʘʥʥ ̫ʛʝʨʙʽʮʠʜʦʤ ɻʨʘʥʩʪʘʨ ɻʦʣʜ 75, ʚ.ʛ. ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʨôʷʥʽʚ ʟʤʝʥʰʠʣʘʩʷ  ʜʦ 10 ʰʪ. ʥʘ 1 ʤ2, ʘ 
ʧʽʩʣʷ ʄʫʰʢʝʪ ʋʥʽʚʝʨʩʘʣ 460 OD, ʄɼ ï ʜʦ 8 ʰʪ. ʥʘ 1 ʤ2. ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʫʨôʷʥʽʚ 
ʚʽʜʙʫʚʘʣʠʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʨʙʽʮʠʜʽʚ. ʊʘʢ, ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ, ʜʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʨʙʽʮʠʜ, ʯʠʩʝʣʴʥʽʩʪʴ 
ʙʫʨôʷʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʣʷʥʢʘʤʠ, ʥʘ ʷʢʠʭ ʥʝ ʧʨʦʚʦʜʠʣʠ ʟʘʭʠʩʪʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ 3,3 - 4,1 ʨʘʟʠ. ʎʽ ʛʝʨʙʽʮʠʜʠ 
ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʦʜʥʦʨʽʯʥʽ ʪʘ ʜʝʷʢʽ ʙʘʛʘʪʦʨʽʯʥʽ ʜʚʦʜʦʣʴʥʽ  ʙʫʨôʷʥʽʚ, ʧʨʦʪʝ ʢʦʞʝʥ ʟ ʥʠʭ ʤʘʻ 
ʦʩʦʙʣʠʚʽ ʧʝʨʝʚʘʛʠ. ɿʥʘʶʯʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʧʝʨʝʚʘʛʠ, ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʽ ʝʬʝʢʪʠʚʥʦ ʙʦʨʦʪʠʩʷ ʟ 
ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʙʫʨô ʷʥʝʥʦʩʪʽ ʚ ʧʦʩʽʚʘʭ ʟʘ ʨʽʟʥʠʭ ʧʦʣʴʦʚʠʭ ʩʠʪʫʘʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʝʨʙʽʮʠʜʠ ʙʫʣʠ 
ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʢʦʥʪʨʦʣʶ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ.  

  

https://www.syngenta.ua/product/crop-protection/gerbicidi/derbitm-175-k-s
https://www.syngenta.ua/product/crop-protection/gerbicidi/lancelottm-450-wg-v-d-g
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ʆʉʆɹʃʀɺʆʉʊɯ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ ʊɸ ʋɼʆɹʈɽʅʅʗ ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ  
ɺ ʋʄʆɺɸʍ ʊʆɺ çɻʃʆɹʀʅʆ ɸɻʈʆè 

 
ɸʜʘʤʯʠʢ ɭ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɽ. ɸ. ɿʘʭʘʨʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʆʟʠʤʘ ʧʰʝʥʠʮʷ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʚ ʋʢʨʘʾʥʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʥʘʩʪʫʧ ʢʫʢʫʨʫʜʟʠ 

ʥʘ ʩʦʥʷʰʥʠʢʘ. ɻʦʩʧʦʜʘʨʩʪʚʦ ʊʆɺ çɻʣʦʙʠʥʦ ɸʛʨʦè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʇʦʣʪʘʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʪʘʢʦʞ, ʷʢ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʘʢʪʠʚʥʦ ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʄʘʶʯʠ ʟʝʤʝʣʴʥʠʡ 
ʙʘʥʢ 4200 ʛʘ,ʫ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 10%, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʟʝʤʝʣʴʥʠʭ 
ʫʛʽʜʴ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʡʤʘʶʪʴ ʢʫʣʴʪʫʨʠ, ʱʦ ʡʜʫʪʴ ʥʘ ʢʦʨʤ ʜʣʷ ʪʚʘʨʠʥʥʠʮʴʢʦʛʦ ʩʝʢʪʦʨʫ, ʘ ʩʘʤʝʙʘʛʘʪʦʨʽʯʥʽ 
ʪʨʘʚʠ, ʷʯʤʽʥʴ, ʞʠʪʦ, ʢʫʢʫʨʫʜʟʘ ʪʘ ʩʦʥʷʰʥʠʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ ʩʽʚʦʟʤʽʥ ʧʰʝʥʠʮʷ ʧʦʚʝʨʪʘʻʪʴʩʷ 
ʥʘ ʧʦʣʝ ʯʝʨʝʟ 6-7 ʨʦʢʽʚ ʪʘ ʤʘʻ ʛʘʨʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡ. ʏʦʨʥʽ ʯʠ ʟʘʡʥʷʪʽ 
ʧʘʨʠ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ.  

ʉʚʦʻʯʘʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ï ʚʘʞʣʠʚʘ ʫʤʦʚʘ ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ.ɼʘʥʝ 
ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʧʨʠʭʠʣʴʥʠʢʦʤ ʢʣʘʩʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ 
ʧʦʧʝʨʝʜʥʠʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ ʥʘ ʛʣʠʙʠʥʫ 6-7 ʩʤ, ʱʦ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʪʘ 
ʧʦʜʨʽʙʥʝʥʥʶ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʤʫʣʴʯʫ. ʊʘʢʦʞ ʤʘʶʯʠ ʚ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʪʝʭʥʽʢʫ ʽʤʧʦʨʪʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʘʛʨʦʬʽʨʤʘ ʤʘʻ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ ʧʦʩʽʚ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʛʣʠʙʦʢʦʛʦ ʪʘ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʪʘ ʟʘʚʞʜʠ ʚ ʩʪʨʦʢʠ. ʇʦʩʽʚ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʽʚʘʣʢʦʶ PottingerTerrasemC8, ʷʢʘ ʦʩʥʘʱʝʥʘ ʜʠʩʢʘʤʠ ʪʠʧʫ ñʨʦʤʘʰʢʘò, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʜʨʘʟʫ 
ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʧʽʜʛʦʪʫʚʘʪʠ ʛʨʫʥʪ, ʪʘ ʜʠʩʢʦʚʠʤʠ ʩʦʰʥʠʢʘʤʠ ʽʟ ʧʨʠʢʦʯʫʶʯʠʤʠ ʢʦʣʝʩʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʚʠʪʨʠʤʫʻʪʴʩʷ ʛʣʠʙʠʥʘ ʧʦʩʽʚʫ ʜʣʷ ʧʰʝʥʠʮʽ ʫ 4-5 ʩʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʣʷ. ʇʦʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʽʟ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʩʝʨʧʥʷ ʧʦ ʜʨʫʛʫ ʜʝʢʘʜʫ ʚʝʨʝʩʥʷ ʚʢʣʶʯʥʦ. ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ 12,5 ʩʤ. ɼʘʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 
ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʚʠʩʽʚʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʝʢʦʥʦʤʠʪʠ ʥʘ 
ʧʦʩʽʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʥʝ ʟʤʝʥʰʫʶʯʠ ʚʨʦʞʘʡʥʽʩʪʴ. ʉʝʨʝʜʥʷ ʥʦʨʤʘ ʚʠʩʽʚʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 
ʩʪʘʥʦʚʠʪʴ 4,5 ʤʣʥ/ʛʘ. 

ɿʥʘʯʥʘ ʫʚʘʛʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʧʠʪʘʥʥʶ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʫ 
ʛʫʤʫʩʫ ʚ ʛʨʫʥʪʽ. ʂʦʨʧʦʨʘʮʽʷ çɻʣʦʙʠʥʦè ʘʢʪʠʚʥʦ ʟʘʡʤʘʻʪʴʩʷ ʩʚʠʥʘʨʩʪʚʦʤ ʪʘ ʨʦʟʚʝʜʝʥʥʷʤ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 
ʭʫʜʦʙʠ ʽ ʟʜʘʪʥʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʊʆɺ çɻʣʦʙʠʥʦ ɸʛʨʦè ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʦʛʦ 
ʪʘ ʨʽʜʢʦʛʦ ʛʥʦʶ. ʊʚʝʨʜʠʡ ʛʥʽʡ ʢʘʛʦʪʫʻʪʴʩʷ ʪʘ ʢʦʤʧʦʩʪʫʻʪʴʩʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʡʦʛʦ ʧʠʪʦʤʫ ʤʘʩʫ, 
ʥʝ ʚʪʨʘʯʘʶʯʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʦʞ ʚʝʣʠʢʠʤ ʧʣʶʩʦʤ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʻ ʪʝ, ʱʦ ʧʨʠ ʡʦʛʦ ʚʥʝʩʝʥʥʽ ʥʘ 
ʧʦʣʽ ʪʠʩʢ ʥʘ ʛʨʫʥʪ ʢʦʣʝʩʘʤʠ ʛʥʦʻʨʦʟʢʠʜʘʯʘ ʽ ʪʨʘʢʪʦʨʘ ʙʫʜʝ ʤʝʥʰʠʡ, ʥʽʞ ʧʨʠ ʚʥʝʩʝʥʥʽ ʩʚʽʞʦʛʦ ʯʠ ʥʘʚʽʪʴ 
ʧʝʨʝʧʨʽʣʦʛʦ ʛʥʦʶ, ʽ ʦʜʥʦʯʘʩʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʭʥʽʢʫ ʪʘʢʦʞ ʙʫʜʝ ʤʝʥʰʝ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ 
ʨʦʟʭʽʜ ʧʘʣʴʥʦʛʦ, ʨʝʩʫʨʩ ʩ.-ʛ. ʪʝʭʥʽʢʠ ʪʘ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʫ. ɺʥʦʩʠʪʴʩʷ ʢʦʤʧʦʩʪ ʧʝʨʝʜ ʣʫʱʝʥʥʷʤ ʩʪʝʨʥʽ ʘʙʦ 
ʧʝʨʝʜ ʦʨʘʥʢʦʶ, ʷʢʱʦ ʚʦʥʘ ʧʨʦʚʦʜʠʪʴʩʷ, ʚ ʽʥʘʢʰʦʤʫ ʚʠʧʘʜʢʫ ʧʽʩʣʷ ʣʫʱʝʥʥʷ ʧʝʨʝʜ ʧʦʩʽʚʦʤ . ʈʽʜʢʠʡ ʛʥʽʡ 
ʚʥʦʩʠʪʴʩʷ ʚ ʥʦʨʤʽ 30-50 ʪ/ʛʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʽʟ ʰʣʘʥʛʽʚ,ʱʦ ʪʷʛʥʫʪʴʩʷ ʚʽʜ ʛʥʦʾʚʢʦʟʙʽʨʥʠʢʽʚ ʜʦ 
ʪʨʘʢʪʦʨʘ ʟ ʢʫʣʴʪʠʚʘʪʦʨʦʤ, ʷʢʠʡ ʚʥʦʩʠʪʴ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ ʥʘ ʛʣʠʙʠʥʫ 10-15 ʩʤ. ɺʥʝʩʝʥʥʷ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ 
ʛʥʦʶ ʧʨʦʚʦʜʷʪʴ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʦʨʫ ʧʦʧʝʨʝʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʥʘʚʝʩʥʽ ʷʢ ʧʽʜʞʠʚʣʝʥʥʷ ʘʟʦʪʦʤ. ɺ ʩʫʯʘʩʥʠʭ 
ʨʝʘʣʽʷʭ, ʢʦʣʠ ʤʠ ʩʪʠʢʘʻʤʦʩʴ ʟ ʥʝʩʪʘʯʝʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ,ʱʦ ʢʦʥʯʝ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 
ʧʨʦʨʦʩʪʘʥʥʷ ʦʟʠʤʠʥʠ, ʽʟ ʚʥʝʩʝʥʥʷʤ ʨʽʜʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʪʘʢʦʞ ʚ ʛʨʫʥʪ ʧʦʧʘʜʘʻ ʚʦʜʘ, ʷʢʘ ʝʬʝʢʪʠʚʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. ʅʘ ʧʦʣʷʭ, ʜʝ ʥʝ ʚʥʦʩʠʚʩʷ ʛʥʽʡ ʧʨʠ ʧʦʩʽʚʽ, ʚʥʦʩʠʪʴʩʷ ʜʦʙʨʠʚʦ Yara mila 8-
24-24,ʷʢʝ ʦʩʦʙʣʠʚʦ ʙʘʛʘʪʝ ʥʘ ʬʦʩʬʦʨ ʪʘ ʢʘʣʽʡ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʘʨʪʦʚʦʛʦ ʨʦʩʪʫ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 
ʧʰʝʥʠʮʽ, ʷʢʘ ʦʪʨʠʤʫʻ ʟʥʘʯʥʝ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʽʟ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʻ ʚʠʣʷʛʘʥʥʷ. ɿʘʧʦʙʽʛʪʠ ʮʴʦʤʫ ʤʦʞʥʘ 
ʰʣʷʭʦʤ ʦʧʨʠʩʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʂʘʣʴʤʘ ʥʦʨʤʦʶ 0,4 ʣ/ʛʘ ʫ ʬʘʟʫ ʧʝʨʰʦʛʦ ʤʽʞʚʫʟʣʷ. ʊʘʢʦʞ 
ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʬʫʥʛʽʮʠʜʥʠʡ ʟʘʭʠʩʪ ʧʨʝʧʘʨʘʪʦʤ ʌʘʣʴʢʦʥ ʥʦʨʤʦʶ 0,6 ʣ/ʛʘ ʫ 
ʬʘʟʫ ʢʫʱʽʥʥʷ ʪʘ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽʥʩʝʢʪʠʮʠʜʦʤ ʅʫʨʝʣ ɼ ʟʘ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ. ɿ ʙʫʨôʷʥʘʤʠ  
ʙʦʨʦʪʴʙʘ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʝ ʨʦʪʘʮʽʡʥʦʶ ʙʦʨʦʥʦʶ ʫ ʬʘʟʫ ʢʫʱʝʥʥʷ. ʑʝ ʦʜʥʠʤ ʧʣʶʩʦʤ ʪʘʢʦʾ ʘʛʨʦʦʧʝʨʘʮʽʾ 
ʻ ʪʝ, ʱʦ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʝʨʘʮʽʷ ʛʨʫʥʪʫ, ʪʘ ʨʫʡʥʫʻʪʴʩʷ ʛʨʫʥʪʦʚʘ ʢʽʨʢʘ. ɿʙʽʨ ʚʨʦʞʘʶ ʧʦʯʠʥʘʻʪʴʩʷ ʚ 
ʢʽʥʮʽ ʯʝʨʚʥʷ, ʢʦʣʠ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 14%. ʂʦʤʙʘʡʥʠ ʚ ʘʛʨʦʬʽʨʤʽ ʥʦʚʽ ʽʤʧʦʨʪʥʽ, ʷʢʽ ʥʝ 
ʜʦʧʫʩʢʘʶʪʴ ʚʪʨʘʪ ʟʝʨʥʘ ʙʽʣʴʰʝ 1,5 %. ʊʘʢʦʞ ʚʦʥʠ ʦʩʥʘʱʝʥʽ ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ 
ʟʘʧʠʩʫ ʾʾ ʥʘ ʢʘʨʪʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʛʨʫʥʪʽʚ ʽ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ, ʘ 
ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ  ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʧʦʩʽʚ ʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. ʂʦʤʙʘʡʥʠ ʤʘʶʪʴ 
ʟʜʚʦʻʥʽ ʢʦʣʝʩʘ, ʯʠʤ ʟʤʝʥʰʫʻʪʴʩʷ ʪʠʩʢ ʥʘ ʛʨʫʥʪ. ɻʦʩʧʦʜʘʨʩʪʚʦ ʧʨʠʜʽʣʷʻ ʫʚʘʛʫ ʝʢʦʣʦʛʽʯʥʠʤ ʧʨʦʙʣʝʤʘʤ, 
ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ ʟʝʤʣʝʨʦʙʩʪʚʦʤ ʽ ʪʦʤʫ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻ ʚʩʽ 
ʤʦʞʣʠʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ, ʟʤʝʥʰʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ, ʪʘ ʙʘʛʘʪʴʦʭ 
ʽʥʰʠʭ. ɸʣʝ ʚʩʝ ʞ ʪʘʢʠ ʷ ʙ ʨʘʜʠʚ ʪʘʢʦʞ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʧʨʦʙʣʝʤʽ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʯʝʨʝʟ ʩʫʪʪʻʚʻ ʟʤʝʥʰʝʥʥʷ 
ʦʧʘʜʽʚ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ ʪʘ ʧʘʜʽʥʥʶ ʟ-ʟʘ ʮʴʦʛʦ, ʘ ʪʘʢʦʞ ʽʟ-ʟʘ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʴʤʠ, ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ 
ʚʦʜ. ʆʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʙʫʣʦ ʙ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 
ʟʘʣʠʰʘʣʠ ʙ ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ ʥʘ ʧʦʣ,ʽ ʯʠʤ ʟʘʭʠʱʘʣʠ ʙ ʛʨʫʥʪ ʚʽʜ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʊʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 
ʤʦʞʫʪʴ ʙʫʪʠ no-till, strip-till ʯʠ mini-til. ɿʚʠʯʘʡʥʦ ʚʦʥʠ ʥʝ ʜʦʩʢʦʥʘʣʽ, ʘʣʝ ʚʩʝ ʞ ʜʘʶʪʴ ʷʢʝʩʴ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 
ʧʨʦʙʣʝʤʠ. 
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ɼʘʮʴʢʦ ʆ. ʄ., ʘʩʧʽʨʘʥʪ 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 

ʉʢʨʠʧʢʘ ɼ. ɸ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ,ʊʦʣʩʪʦʣʫʮʴʢʠʡ ɼ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɽ. ɸ. ɿʘʭʘʨʯʝʥʢʦ  

ʉʫʤʩʴʢʠʡ ʅɸʋ 

 

ɺ ʉʫʤʩʴʢʦʤʫ ʅɸʋ ʦʢʨʝʤʽ ʧʣʦʱʽ, ʱʝ ʚʠʨʦʱʫʻʪʴʩʷ ʢʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ, ʦʪʨʠʤʘʣʠ ʩʪʘʪʫʩ ʦʨʛʘʥʽʯʥʦʾ 
ʜʽʣʷʥʢʠ. ɺ 2020 ʨʦʮʽ ʚʧʝʨʰʝ ʢʫʢʫʨʫʜʟʫ ʧʦʩʽʷʣʘ ʙʝʟ ʦʙʨʦʽʪʢʫ ʧʝʩʪʠʮʠʜʘʤʠ ʪʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 
ʜʦʙʨʠʚ. 

ʆʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʢʫʢʨʫʜʟʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ ʚʩʽʭ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʦʧʝʨʘʮʽʡ 
ʫ ʧʨʘʚʠʣʴʥʠʡ ʯʘʩ. ʇʣʦʱʽ, ʱʦ ʚʽʜʚʦʜʷʪʴʩʷ ʧʽʜ ʢʫʢʨʫʜʟʫ ʥʘ ʩʠʣʦʩ, ʧʦʚʠʥʥʽ ʛʦʪʫʚʘʪʠʩʷ ʚʦʩʝʥʠ, ʪʘʢ ʷʢ 
ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ 
ʚʨʦʞʘʶ ʢʫʢʫʨʫʜʟʠ. ʗʢʱʦ ʙʫʨôʷʥʠ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʧʣʷʤʘʤʠ, ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʪʦʯʢʦʚʝ ʦʧʨʠʩʢʫʚʘʥʥʷ, 
ʚʩʷ ʧʣʦʱʘ ïʦʙʨʦʙʣʷʻʪʴʩʷ ʚʩʝ ʧʦʣʝ ʧʨʝʧʘʨʘʪʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʝʥʽ ʆʨʛʘʥʽʢ-ʩʪʘʥʜʘʨʪ. ʆʩʽʥʥʽʡ ʢʦʥʪʨʦʣʴ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʡ, ʙʦ ʨʦʩʣʠʥʘ ʥʘʚʝʩʥʽ ʰʚʠʜʢʦ ʨʦʩʪʝ.  

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠ ʛʽʙʨʠʜ ʢʫʢʫʨʫʜʟʠ ʜʣʷ ʦʙʨʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʅʘ ʨʠʥʢʫ ʥʘʨʘʟʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʪʘʣʦʛʠ ʛʽʙʨʠʜʽʚ ʚʝʣʠʢʠʭ 
ʢʦʤʧʘʥʽʡ, ʥʘʧʨʠʢʣʘʜ Pioneer, KWSʪʘ ʽʥʰʠʭ, ʟ ʷʢʠʭ ʤʦʞʥʘ ʦʙʨʘʪʠ ʛʽʙʨʠʜʠ ʟ ʧʦʪʨʽʙʥʠʤ ʌɸʆ. ɻʽʙʨʠʜʠ 
ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʠʡ ʟʘʛʘʣʴʥʠʡ ʫʨʦʞʘʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɻʫʩʪʦʪʘ ʧʦʩʽʚʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʽ ʜʦ 120 ʪʠʩ./ʛʘ, 
ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʩʽʚʠ 2020 ʥʘ ʦʨʛʘʥʽʯʥʽʡ ʜʽʣʷʥʮʽ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʦʩʣʽʜʫ ʢʘʬʝʜʨʠ ʟʝʤʣʝʨʦʙʩʪʚʘ, 
ʛʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ. ʊʘʢʘ ʚʠʩʦʪʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʦʙʨʘʥʘ ʯʝʨʝʟ ʪʝ, ʱʦ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʝʨʥʦ ʢʫʢʫʨʫʜʟʠ 
ʚʠʙʠʨʘʶʪʴ ʽʥʪʝʥʩʠʚʥʦ ʧʪʘʭʠ, ʽ ʪʘʢ ʷʢ ʦʨʛʘʥʽʯʥʘ ʜʽʣʷʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʤʽʩʪʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʅɸʋ, ʪʦ 
ʚʨʘʭʦʚʘʥʠʡ ʽ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʧʨʠʙʨʘʪʠ, ʙʦ ʤʽʩʮʝʚʽ ʤʝʰʢʘʥʮʽ ʚʦʨʫʶʪʴ ʢʘʯʘʥʠ. ɺʽʜʦʤʦ, 
ʱʦ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ, ʨʘʜʽʘʮʽʷ ʟʥʠʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʟʘʪʽʥʝʥʥʷ, ʘʣʝ ʥʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʜʘʥʦʾ ʪʝʥʜʝʥʮʽʾ ʥʘ ʦʨʛʘʥʽʯʥʽʡ ʜʽʣʷʥʮʽ. 

ʇʨʠ ʦʙʨʘʥʥʽ ʛʽʙʨʠʜʫ ʧʦʪʨʽʙʥʦ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʥʘ ʪʘʢʦʤʫ ʧʦʢʘʟʥʠʢʫ ʷʢ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ, ʱʦ ʚʘʞʣʠʚʦ 
ʜʣʷ ʩʪʝʧʦʚʦʾ ʪʘ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥ ʋʢʨʘʾʥʠ. 2020 ʨʽʢ ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥ ʯʝʨʝʟ ʥʝʩʪʘʯʫ 
ʚʦʣʦʛʠ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʧʦʩʫʰʣʠʚʦʛʦ ʧʝʨʽʦʜʫ ʽ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʇʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʧʽʰʥʠʤʠ ʚ ʦʨʛʘʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʰʚʠʜʢʦ 
ʽ ʘʢʪʠʚʥʦ ʨʦʟʧʦʯʠʥʘʶʪʴ ʩʚʽʡ ʨʽʩʪ ʪʘ ʤʘʶʪʴ ʟʤʦʛʫ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʙʫʨôʷʥʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 
ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʟʘʩʦʙʦʤ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʻ ʥʘ ʨʠʥʢʫ ʽ 
ʜʦʟʚʦʣʝʥʽ çʆʨʛʘʥʽʢ-ʩʪʘʥʜʘʨʪè. ɺʘʞʣʠʚʦ ʥʝ ʧʨʦʧʫʩʪʠʪʠ ʬʘʟʫ ʙʫʨôʷʥʫ, ʚ ʷʢʽʡ ʚʽʥ ʚʨʘʟʣʠʚʠʡ  ʽ ʜʽʡʦʚʠʤ ʻ ʯʠ 
ʦʙʨʦʙʢʘ ʨʦʩʣʠʥ, ʯʠ ʤʝʭʘʥʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ. 

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʣʦʩʫ, ʟ ʜʦʙʨʠʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʝ 
ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʛʽʨʩʴʢʠʭ 
ʧʦʨʽʜ, ʨʦʟʯʠʥʠ ʥʘ ʚʠʪʷʞʢʘʭ ʤʽʥʝʨʘʣʽʚ, ʪʦʨʬʫ, ʚʫʛʽʣʣʷ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʚ ʉʅɸʋ 
ʧʦʧʝʨʝʜʥʠʢʦʤ ʙʫʚ ʷʯʤʽʥʴ, ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʷʢʦʛʦ ʙʫʣʠ ʟʘʛʦʨʥʫʪʽ ʫ ʛʨʫʥʪ, ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ʥʝ ʙʫʣʦ ʚʥʝʩʝʥʦ.  

ʇʝʨʝʜ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ʧʦʣʝ ʦʙʦʚôʷʟʢʦʚʦ ʤʦʥʽʪʦʨʠʪʴʩʷ ʥʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ, ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʜʧʦʩʽʚʥʘ 
ʢʫʣʴʪʠʚʘʮʽʷ, ʨʦʟʢʠʜʘʻʪʴʩʷ ʩʫʭʝ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʝʚʦ ʥʘ ʦʩʥʦʚʽ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ. ʋ 2020 ʨʦʮʽ ʩʽʚʙʘ ʢʫʢʫʨʫʜʟʠ ʥʘ 
ʩʠʣʦʩ ʧʨʦʚʝʜʝʥʘ 10 ʯʝʨʚʥʷ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʫʣʦ, ʘʣʝ ʯʝʨʝʟ ʪʨʠ ʜʥʽ ʧʽʩʣʷ ʩʽʚʙʠ 
ʧʦʯʘʣʠʩʷ ʜʦʱʽ ʽ ʩʧʘʩʣʠ ʩʠʪʫʘʮʽʶ. ʇʦʪʨʽʙʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʢʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ, ʱʦ ʙʫʣʘ ʧʦʩʽʷʥʘ ʚ ʮʝʡ ʩʪʨʦʢ, 
ʧʨʘʢʪʠʯʥʦ ʥʘʚʟʜʦʛʥʘʣʘ ʢʫʢʫʨʫʜʟʫ ʥʘ ʟʝʨʥʦ, ʷʢʘ ʙʫʣʘ ʚʠʩʽʷʥʘ ʥʘ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ ʘʙʦ ʥʘʚʽʪʴ ʫ ʢʚʽʪʥʽ, ʙʦ ʭʦʣʦʜʥʘ 
ʧʦʛʦʜʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʘʜʽʚ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʣʠʩʷ ʥʘ ʩʪʘʥʦʚʽ ʧʦʩʽʚʫ, ʥʝʩʪʘʯʘ ʬʦʩʬʦʨʫ ʚʠʢʣʠʢʘʣʘ ʧʦʷʚʫ 
ʬʽʦʣʝʪʦʚʦʛʦ ʢʦʣʴʦʨʫ ʥʘ ʣʠʩʪʢʘʭ ʢʫʢʫʨʫʜʟʠ. ɿʘ ʧʽʟʥʴʦʛʦ ʧʦʩʽʚʫ ʪʘʢʦʾ ʨʝʘʢʮʽʾ ʥʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ. ɺ ʜʦʩʣʽʜʘʭ ʉʅɸʋ 
ʚʠʢʦʨʠʩʪʘʥʦ ʜʚʘ ʛʽʙʨʠʜʠ ʢʫʢʫʨʫʜʟʠ KWSʍʝʤʽʥʛʫʝʡ ʪʘ ɻʘʨʤʦʥʽʫʤ.  

ɹʫʨôʷʥʠ ʩʠʣʴʥʦ ʢʦʥʢʫʨʫʶʪʴ ʟʘ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, ʚʦʣʦʛʫ ʪʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ,  ʟʤʝʥʰʫʶʯʠ ʫʨʦʞʘʡʥʽʩʪʴʪʘ 
ʷʢʽʩʪʴ. ʊʨʘʚôʷʥʠʩʪʽ ʙʫʨôʷʥʠ ʻ ʥʘʡʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʽ ʾʭ ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʘʥʦ. ʅʝʛʣʠʙʦʢʝ 
ʤʽʞʨʷʜʥʝ ʨʠʭʣʝʥʥʷ ʤʦʞʝ ʟʥʠʱʠʪʠ ʤʦʣʦʜʽ ʙʫʨôʷʥʠ ʚ ʧʝʨʰʽ 3-4 ʪʠʞʥʽ ʧʽʩʣʷ ʧʦʩʽʚʫ. ʈʦʩʣʠʥʠ ʙʫʜʫʪʴ ʦʙʤʝʞʫʚʘʪʠ 
ʨʽʩʪ ʙʫʨ'ʷʥʽʚ ʫ ʤʽʨʫ ʢʦʥʢʫʨʝʥʮʽʾʾʭ ʜʣʷ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ.ʇʽʜʨʘʭʫʥʦʢ ʙʫʨôʷʥʽʚ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ ʢʘʬʝʜʨʠ 
ʟʝʤʣʝʨʦʙʩʪʚʘ, ʛʨʫʥʪʦʟʥʘʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʥʘ ʧʦʣʽ ʙʫʣʠ ʢʫʨʷʯʝ ʧʨʦʩʦ, ʤʠʰʽʡ 
ʩʠʟʠʡ, ʧʠʨʽʡ ʟʚʠʯʘʡʥʠʡ, ʣʦʙʦʜʘ ʙʽʣʘ, ʱʠʨʠʮʷ ʟʚʠʯʘʡʥʘ, ʦʩʦʪʠ ʞʦʚʪʠʡ, ʨʦʞʝʚʠʡ. ɸʣʝ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʜʽʚ 
ʢʽʣʴʢʽʩʥʦ ʜʦʤʽʥʫʚʘʣʠ ʱʠʨʠʮʷ ʪʘ ʢʫʨʷʯʝ ʧʨʦʩʦ. ʅʘ ʜʽʣʷʥʢʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʜʝʨʘʪʽʚ (ʛʽʨʯʠʮʷ ʙʽʣʘ) ʢʽʣʴʢʽʩʪʴ 
ʱʠʨʠʮʽ ʟʤʝʥʰʫʚʘʣʘʩʷ ʫ 2-3 ʨʘʟʠ, ʤʘʡʞʝ ʫ ʪʨʠ ʨʘʟʠ ï ʱʽʣʴʥʽʩʪʴ ʢʫʨʷʯʦʛʦ ʧʨʦʩʘ. ʊʫʪ ʜʦʜʘʶʪʴʩʷ ʪʘʢʽ ʙʫʨôʷʥʠ ʷʢ 
ʨʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘ, ʪʘʣʘʙʘʥ ʧʦʣʴʦʚʠʡ, ʟʣʠʥʢʘ ʢʘʥʘʜʩʴʢʘ, ʛʠʢʘʚʢʘ ʩʽʨʘ, ʢʨʠʚʦʮʚʽʪ ʧʦʣʴʦʚʠʡ, ʦʩʦʪ ʛʦʨʦʜʥʽʡ. 

ɹʦʨʦʪʴʙʘ ʟ ʙʫʨôʷʥʘʤʠ ʤʘʻ ʙʫʪʠ ʟʘʧʣʘʥʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘ ʢʽʣʴʢʘ ʨʦʢʽʚ ʽ ʚʢʣʶʯʘʪʠ ʤʝʭʘʥʽʯʥʽ ʘʙʦ 
ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ, ʢʫʣʴʪʫʨʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʤʝʪʦʜʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ. ʇʦʯʠʥʘʶʯʠ ʟ ʯʠʩʪʦʛʦ 
ʥʘʩʽʥʥʻʚʦʛʦ ʣʦʞʘ, ʫʨʦʞʘʡ ʜʦʧʦʤʘʛʘʻ ʟʘʢʨʽʧʠʪʠʩʷ ʙʝʟ ʚʧʣʠʚʫ ʙʫʨôʷʥʽʚ. ʇʦʪʽʤ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʣʝʞʥʽ 
ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʟʘʦʭʦʯʫʶʪʴ ʰʚʠʜʰʠʡ ʨʽʩʪ ʢʫʢʫʨʫʜʟʠ, ʱʦʙ ʧʝʨʝʚʝʨʰʠʪʠ ʽ ʚʠʧʝʨʝʜʠʪʠ ʢʦʨʦʪʰʽ ʙʫʨ'ʷʥʠ. 
ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʭʦʜʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʤʽʞʨʷʜʥʝ ʨʠʭʣʝʥʥʷ ʽ ʚ 2020 ʨʦʮʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʠʭ ʜʚʘ. ɼʘʣʽ 
ʢʦʥʪʨʦʣʴ ʙʫʨôʷʥʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʧʨʦʚʦʜʠʚʩʷ ʚʨʫʯʥʫ, ʧʦʩʽʚʥʘ ʧʣʦʱʘ ʦʨʛʘʥʽʯʥʦʾ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʚ ʮʴʦʤʫ 
ʨʦʮʽ ʚ ʉʅɸʋ 70 ʩʦʪʦʢ.  
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ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆʄɯɾʅʀʍ ʇʆʉɯɺɯɺ ʉʀɼɽʈɸʊɯɺ 
ɿɸ ɺʀʈʆʑʋɺɸʅʅʗ ʂɸʈʊʆʇʃɯ 

 
ʆʤʝʣʴʯʝʢʦ ɸ. ʄ., ʉʘʚʯʝʥʢʦ ɸ. ʉ., ʉʘʚʯʝʥʢʦ ɯ. ʉ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʖ. ɻ. ʄʽʱʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʘʨʪʦʧʣʽ ʥʘʡʧʦʚʥʽʰʝ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʟʘ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʧʫʭʢʠʭ ʪʘ ʚ ʤʽʨʫ 

ʟʚʦʣʦʞʝʥʠʭ ʛʨʫʥʪʘʭ. ɸʜʞʝ ʚʦʜʘ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʽʩʥʫʚʘʥʥʷ ʚʩʴʦʛʦ 
ʞʠʚʦʛʦ. ɹʝʟ ʜʦʩʪʘʪʥʴʦʛʦ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʽʚʠ ʢʘʨʪʦʧʣʽ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʧʦʩʫʭʠ, ʘ ʚʠʨʦʙʥʠʢʠ 
ʥʝʜʦʦʪʨʠʤʫʶʪʴ ʟʘʧʣʘʥʦʚʘʥʽ ʨʽʚʥʽ ʚʨʦʞʘʶ ʢʫʣʴʪʫʨʠ. 

ɿʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʦʙʤʽʥ ʚʦʜʠ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟ 
ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʦʾ 
ʨʦʩʣʠʥʠ, ʽ ʜʦʩʠʪʴ ʯʘʩʪʦ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʡʦʥʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʘʙʦ ʟʘ ʧʦʩʫʰʣʠʚʦʾ ʧʦʛʦʜʠ, ʻ 
ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʙʫʣʴʙ. ʉʘʤʝ ʪʦʤʫ, ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʨʘʱʦʛʦ 
ʚʦʣʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʝ  ʟʘʣʠʰʘʻ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʪʝʧʝʨʽʰʥʽʭ ʫʤʦʚʘʭ 
ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʗʢ ʚʠʷʚʣʝʥʦ ʪʘ ʜʦʚʝʜʝʥʦ ʯʠʩʝʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʢʦʨʝʣʶʻ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʟ ʢʽʣʴʢʽʩʪʶ ʪʘ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʚʠʧʘʜʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʪʦʙʪʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ. ɼʘʥʘ ʚʝʣʠʯʠʥʘ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʛʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ ʚʽʜ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʦʙóʻʤʥʘ ʤʘʩʘ, ʧʦʨʠʩʪʽʩʪʴ, 
ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʥʽʩʪʴ ˇʨʫʥʪʫ. ɺʩʽ ʮʽ ʩʢʣʘʜʦʚʽ ʨʝʛʫʣʶʶʪʴʩʷ ʧʨʦʚʝʜʝʥʠʤ ʦʙʨʦʙʽʪʢʦʤ 
ʛʨʫʥʪʫ ʪʘ ʢʽʣʴʢʽʩʪʶ ʚʥʝʩʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʾ ʛʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʠʭʣʠʪʠ ʛʨʫʥʪ 
ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʨʦʙʽʪʢʫ. ʆʜʥʘʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 
ʰʚʠʜʢʦ ʥʽʚʝʣʶʻ ʜʘʥʫ ʷʢʽʩʪʴ ʦʙʨʦʙʽʪʢʫ ʟʘ ʯʝʨʛʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ ʪʘ ʩʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʜʘʥʠʭ 
ʧʨʠʨʦʜʥʽʭ ʧʦʜʽʡ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ ʬʦʨʤʫʻʪʴʩʷ ʛʨʫʥʪʦʚʘ ʢʽʨʢʘ, ʧʦʨʠ ʛʨʫʥʪʫ ʟʘʤʫʣʶʶʪʴʩʷ, ʘ ʩʘʤ ʛʨʫʥʪ 
ʰʚʠʜʢʦ ʩʘʤʦʫʱʽʣʴʥʶʻʪʴʩʷ. ʋʥʠʢʥʫʪʠ ʜʘʥʠʭ ʥʝʛʘʨʘʟʜʽʚ ʤʦʞʣʠʚʦ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ 
ʨʦʩʣʠʥʥʦʾ ʤʫʣʴʯʽ, ʯʦʛʦ ʣʝʛʢʦ ʜʦʩʷʛʪʠ ʟʘ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʟʘʛʦʨʪʘʥʥʷ ʧʦʪʫʞʥʦʾ ʤʘʩʠ ʩʠʜʝʨʘʪʽʚ ʧʨʦʤʽʞʥʠʭ 
ʬʦʨʤ ï ʧʽʩʣʷʞʥʠʚʥʦʾ ʪʘ ʦʟʠʤʦʾ. ʉʘʤʝ ʚ ʧʽʩʣʷʞʥʠʽʥʠʡ ʪʘ ʦʟʠʤʠʡ ʧʝʨʽʦʜ ʙʽʦʧʦʪʝʥʮʽʘʣ ʤʽʩʮʝʚʦʩʪʽ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʨʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʽ ʨʦʟʨʠʭʣʝʥʝ ʧʦʣʝ ʧʫʩʪʫʻ ʚʽʜ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʛʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʛʨʫʥʪʫ.  

ɺʠʨʦʱʫʚʘʥʥʷ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʚ ʧʽʩʣʷʞʥʠʚʥʠʡ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʪʘ ʞʠʪʘ ʦʟʠʤʦʛʦ ʚ ʧʽʟʥʴʦʦʩʽʥʥʽʡ ï 
ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜʠ ʟʘʭʠʱʘʻ ʛʨʫʥʪ ʚʽʜ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʷʻ ʦʩʪʨʫʢʪʫʨʝʥʥʶ 
ʛʨʫʥʪʫ, ʧʽʜʚʠʱʝʥʥʽ ʡʦʛʦ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ, ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʱʽʣʴʥʦʩʪʽ. ɼʘʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ 
ʟʘʢʨʽʧʣʶʻ ʚʝʩʥʷʥʝ ʙʝʟʧʦʣʠʮʝʚʝ ʨʠʭʣʝʥʥʷ ʧʦʩʽʚʫ ʩʠʜʝʨʘʪʽʚ,  ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʤʘʩʘ ʟʝʣʝʥʦʛʦ ʜʦʙʨʠʚʘ ʚ 
ʢʽʣʴʢʦʩʪʽ ʙʣʠʟʴʢʦ 40 ʪ/ʛʘ ʥʘʩʠʯʫʻ ʢʦʨʝʥʝʚʤʽʩʥʠʡ ʰʘʨ ʪʘ ʤʫʣʴʯʫʻ ʡʦʛʦ ʧʦʚʝʨʭʥʶ. ʇʦʩʘʜʞʝʥʘ ʚ ʪʘʢʠʡ ʛʨʫʥʪ 
ʢʘʨʪʦʧʣʷ ʥʝ ʧʦʪʝʨʘʻ ʚʽʜ ʧʦʩʫʭʠ ʪʘ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ, ʦʩʢʽʣʴʢʠ ʧʦʚʝʨʭʥʷ ʛʨʫʥʪʫ ʟʘʭʠʱʝʥʘ ʨʦʩʣʠʥʥʦʶ 
ʤʫʣʴʯʝʶ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʜʦʱʦʚʠʤʠ ʢʨʘʧʣʷʤʠ ʟʣʠʚʦʚʠʭ ʦʧʘʜʽʚ. ʑʽʣʴʥʽʩʪʴ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ 
ʰʘʨʫ ʛʨʫʥʪʫ ʟʘ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʦʧʪʠʤʘʣʴʥʽ ʤʝʞʽ ï 1,1-1,2 ʛ/ʩʤ3, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʦʧʪʠʤʘʣʴʥʫ ʟʘʛʘʣʴʥʫ ʧʦʨʠʩʪʽʩʪʴ ʛʨʫʥʪʫ ʥʘ ʨʽʚʥʽ 50%,  ʘ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʰʘʨʽ ʛʨʫʥʪʫ 0-30 ʩʤ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʠʱʠʤʠ ʥʘ 15-20%, ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʬʦʥʽ ʤʽʥʝʨʘʣʴʥʠʭ 
ʜʦʙʨʠʚ ʙʝʟ ʩʠʜʝʨʘʪʫ. ɺ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 40 ʪ/ʛʘ ʬʽʪʦʤʘʩʠ ʩʠʜʝʨʘʪʫ ʧʽʩʣʷʞʥʠʚʥʦʾ 
ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʪʘ ʞʠʪʘ ʦʟʠʤʦʛʦ ʟʘʙʝʟʧʝʯʠʣʦ ʥʘ 2ʪ/ʛʘ ʚʠʱʠʡ ʚʨʦʞʘʡ ʙʫʣʴʙ ʢʘʨʪʦʧʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʢʽʣʴʢʦʩʪʽ N125P63K150.    
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ɿɺôʗɿʆʂ ɸɿʆʊʌɯʂʉɸʎɯɰ ɿ ʌʆʊʆʉʀʅʊɽɿʆʄ ʇʈʀ ɺʀʈʆʑʋɺɸʅɯ ʉʆɰ 
 
ʇʘʨʫʙʝʮʴ ɼ. ʖ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʅʘʫʢʦʚʠʡ  ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ɯ. ʇʨʘʩʦʣ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʩʦʷ ʟʘʡʤʘʻ ʜʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʩʝʨʝʜ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ 

ʨʦʩʣʠʥʥʠʡ ʙʽʣʦʢ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʻ ʧʦʰʫʢ ʪʘ 
ʚʜʦʩʢʦʥʘʣʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 
ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʽ ʩʧʨʠʷʣʠ ʙ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʚ 
ˇʨʫʥʪʽ ʜʦʩʪʫʧʥʠʭ ʩʧʦʣʫʢ ʘʟʦʪʫ ʟʘ ʨʘʭʫʥʦʢ ʘʟʦʪʬʽʢʩʘʮʽʾ.  

ɼʦʩʣʽʜ ʧʨʦʚʦʜʠʚʩʷ ʚ ʫʤʦʚʘʭ ʇʇ çʊʨʦʷ ï ʏʝʨʥʽʛʽʚè ʤ. ɹʦʨʟʥʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2019 
ʨʦʢʫ. ɻʨʫʥʪ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ ʤʘʣʦ ʛʫʤʫʩʥʠʡ ʩʝʨʝʜʥʴʦ ʩʫʛʣʠʥʢʦʚʠʡ ʥʘ ʣʝʩʽ ʟ ʪʘʢʠʤʠ 
ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʤʽʩʪ ʛʫʤʫʩʫ ï 4,1-4,3%, ʨʅ ï 6,1,ʛʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ 1,2 ʤʤʦʣʴ/100ʛ 
ˇʨʫʥʪʫ. 

ʄʝʪʘ  ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ  ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ  ʫʜʦʙʨʝʥʥʷ  ʩʦʾ  ʟʘ  ʨʘʭʫʥʦʢ  ʦʧʪʠʤʽʟʘʮʽʾ  ʜʦʟ  
ʽ  ʩʪʨʦʢʽʚ  ʟʘʩʪʦʩʫʚʘʥʥʷ  ʤʽʥʝʨʘʣʴʥʠʭ  ʜʦʙʨʠʚ  ʪʘ  ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ  ʧʨʝʧʘʨʘʪʫ  ʜʣʷ  ʦʜʝʨʞʘʥʥʷ  ʩʪʘʙʽʣʴʥʠʭ  
ʫʨʦʞʘʾʚ  ʟʝʨʥʘ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ  ʃʽʩʦʩʪʝʧʫ  ʋʢʨʘʾʥʠ. ʆʙôʢ̒ʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʩʦʨʪ ɸʣʤʘʟ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʤʽʥʝʨʘʣʴʥʽ ʤʘʢʨʦʜʦʙʨʠʚʘ,  ʙʘʢʪʝʨʽʘʣʴʥʝ  ʪʘ  ʛʫʤʽʥʦʚʝ  ʜʦʙʨʠʚʦ  , ʷʢʽ 
ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʚ  ʩʽʣʴʩʴʢʦʤʫ  ʛʦʩʧʦʜʘʨʩʪʚʽ  ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʞʠʚʣʝʥʥʷ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʽʥʦʢʫʣʷʮʽʾ  ʥʘʩʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʧʨʝʧʘʨʘʪ  ʍʘʡʂʦʪ  ʉʫʧʝʨ. ʎʝ  ʽʥʥʦʚʘʮʽʡʥʘ  ʪʝʭʥʦʣʦʛʽʷ  
BASF, ʨʦʟʨʦʙʣʝʥʠʡ  ʜʣʷ  ʧʦʧʝʨʝʜʥʴʦʾ  ʚʠʩʦʢʦʷʢʽʩʥʦʾ  ʽʥʦʢʫʣʷʮʽʾ  ʥʘʩʽʥʥʷ, ʱʦ  ʜʦʟʚʦʣʷʻ  ʟʘʟʜʘʣʝʛʽʜʴ 
ʧʽʜʛʦʪʫʚʘʪʠ  ʧʦʩʽʚʥʠʡ  ʤʘʪʝʨʽʘʣ  ʪʘ  ʟʝʢʦʥʦʤʠʪʠ  ʯʘʩ  ʧʽʜ  ʯʘʩ  ʚʝʩʥʷʥʠʭ  ʨʦʙʽʪ.  

ʆʜʥʦʯʘʩʥʦ  ʟ  ʽʥʦʢʫʣʷʮʽʻʶ  ʥʘʩʽʥʥʷ  ʩʦʾ  ʦʙʨʦʙʣʷʣʠ  ʃʽʥʛʫʤʘʪʦʤ  ʢʘʣʽʶ ï ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ  
ʛʫʤʽʥʦʚʠʤ  ʜʦʙʨʠʚʦʤ  ʟ  ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭʭ ʚʠʤʽʨʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʾ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ  
ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʫʚʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʩʣʠʥ, ʟ ʥʘʡʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʤʦʚʠ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʫʨʦʞʘʶ. ʇʝʨʰʦʶ ʚʽʜʧʦʚʽʜʥʦʶ ʨʝʘʢʮʽʻʶ ʨʦʩʣʠʥʠ ʥʘ 
ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʧʨʦʤʝʥʠʩʪʦʾ ʝʥʝʨʛʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʯʥʦʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʥʘʡʙʽʣʴʰ  ʜʦʮʽʣʴʥʦ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʧʨʦʤʝʥʽʚ, ʱʦ ʧʘʜʘʶʪʴ ʥʘ ʨʦʩʣʠʥʫ. ɼʣʷ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʨʠʚʘʣʦʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʦʩʽʚʫ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ ʷʢ 
ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʩʽʚ (ʌʇ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ çʨʦʙʦʯʠʭè ʜʥʽʚ ʧʣʦʱʽ ʣʠʩʪʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 19,3 ʪʠʩ.ʤ2/ʛʘ ʥʘ 
ʢʦʥʪʨʦʣʽ, ʜʦ 25,9ʪʠʩ.ʤ2/ʛʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N60P60K60) ʪʘ  
ʦʙʨʦʙʢʦʶ  ʥʘʩʽʥʥʷ  ʧʝʨʝʜ  ʩʽʚʙʦʶ ʙʘʢʪʝʨʽʘʣʴʥʠʤ  ʧʨʝʧʘʨʘʪʦʤ  ʽ  ʛʫʤʽʥʦʚʠʤ  ʜʦʙʨʠʚʦʤ . 

ʆʙʨʦʙʽʪʦʢ  ʥʘʩʽʥʥʷ  ʧʝʨʝʜ  ʩʽʚʙʦʶ  ʍʘʡʂʦʪ  ʉʫʧʝʨ  ʪʘ  ʃʽʥʛʫʤʘʪʦʤ  ʢʘʣʽʡʥʠʤ ʟʘʙʝʟʧʝʯʫʚʘʚ ʚʠʱʠʡ 
ʧʦʢʘʟʥʠʢ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ  ʧʦʪʝʥʮʽʘʣʫ (1,28 -1,60 ʤʣʥ. ʤ2 ʜʽʙ/ ʛʘ) ʚ  ʧʦʨʽʚʥʷʥʥʽ  ʟ  ʚʘʨʽʘʥʪʘʤʠ  ʜʝ  ʮʝʡ  
ʦʙʨʦʙʽʪʦʢ  ʥʝ  ʧʨʦʚʦʜʠʚʩʷ (1,16 ʤʣʥ. ʤ2 ʜʽʙ/ ʛʘ).  ʎʽ  ʜʘʥʽ  ʜʦʙʨʝ  ʫʟʛʦʜʞʫʶʪʴʩʷ  ʟ  ʧʦʢʘʟʥʠʢʘʤʠ  ʨʦʟʚʠʪʢʫ  
ʢʦʨʝʥʝʚʦʾ  ʩʠʩʪʝʤʠ ʩʦʾ.   

ɿʘ  ʨʝʟʫʣʴʪʘʪʘʤʠ  ʜʦʩʣʽʜʞʝʥʴ  ʚʧʣʠʚʫ  ʙʽʦʧʨʝʧʘʨʘʪʫ  ʍʘʡʂʦʪ  ʉʫʧʝʨ  ʽ  ʛʫʤʽʥʦʚʦʛʦ  ʧʨʝʧʘʨʘʪʫ  ʥʘ  
ʬʦʨʤʫʚʘʥʥʷ  ʩʠʤʙʽʦʪʠʯʥʦʛʦ  ʘʧʘʨʘʪʫ  ʫ  ʢʦʨʝʥʝʚʽʡ  ʟʦʥʽ  ʨʦʩʣʠʥ  ʩʦʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʽʥʦʢʫʣʷʮʽʷ  ʥʘʩʽʥʥʷ  
ʷʢ  ʦʢʨʝʤʦ,  ʪʘʢ  ʽ  ʚ  ʢʦʤʧʣʝʢʩʽ  ʽʟ  ʚʥʝʩʝʥʥʷʤ  ʤʽʥʝʨʘʣʴʥʠʭ  ʜʦʙʨʠʚ  ʩʧʨʠʷʣʘ  ʟʙʽʣʴʰʝʥʥʶ  ʢʽʣʴʢʦʩʪʽ  
ʙʫʣʴʙʦʯʦʢ  ʥʘ  ʢʦʨʝʥʷʭ  ʨʦʩʣʠʥ  ʩʦʾ  ʚ  ʧʦʨʽʚʥʷʥʥʽ  ʟ   ʢʦʥʪʨʦʣʝʤ   ʥʘ  69 ï 86 ʰʪ. / 10 ʨʦʩʣʠʥ  (315 - 
450,0%). 

ɺ  ʩʝʨʝʜʥʴʦʤʫ  ʤʘʩʘ  ʙʫʣʴʙʦʯʦʢ  ʟ  ʨʦʟʨʘʭʫʥʢʫ  ʥʘ  10  ʨʦʩʣʠʥ  ʩʪʘʥʦʚʠʣʘ  ʧʨʠ  ʦʙʨʦʙʮʽ  ʥʘʩʽʥʥʷ  
ʍʘʡʂʦʪ  ʉʫʧʝʨ  ʽ  ʃʽʛʥʦʛʫʤʘʪʦʤ  ʢʘʣʽʡʥʠʤ   - 388,2 ʤʛ, ʘ  ʥʘ  ʬʦʥʽ  ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦ ï ʢʘʣʽʡʥʠʭ  ʜʦʙʨʠʚ  
ʚʦʥʘ  ʩʪʘʥʦʚʠʣʘ  393,3 ʤʛ  ʧʨʦʪʠ  19.1 ʤʛ  ʥʘ  ʢʦʥʪʨʦʣʴʥʦʤʫ  ʚʘʨʽʘʥʪʽ.  ʆʪʨʠʤʘʥʽ  ʨʝʟʫʣʴʪʘʪʠ   ʩʚʽʜʯʘʪʴ, 
ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʠʤʙʽʦʟʫ ʨʦʩʣʠʥ ʩʦʾ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʪʨʠʤʘʥʦ ʙʣʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʟ ʤʽʥʝʨʘʣʴʥʠʤ ʬʦʥʦʤ 
ʞʠʚʣʝʥʥʷ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ,ʱʦ ʘʟʦʪʬʽʢʩʘʮʽʷ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʙʘʛʘʯʝʥʥʽ ˇʨʫʥʪʫ ʘʟʦʪʦʤ ʽ ʾʾ ʟʘ 
ʩʚʦʾʤ ʤʘʩʰʪʘʙʦʤ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʬʦʪʦʩʠʥʪʝʟʦʤ,ʟ ʷʢʠʤ ʚʦʥʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ. ʇʝʨʰʘ ʧʦʩʪʘʯʘʻ ʨʦʩʣʠʥʽ 
ʜʦʩʪʫʧʥʽ ʘʟʦʪʦʚʤʽʩʥʽ ʩʧʦʣʫʢʠ, ʘ ʜʨʫʛʠʡ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʝʥʝʨʛʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ - ʚʫʛʣʝʚʦʜʘʤʠ, ʷʢʽ 
ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʦʙʤʽʥ ʨʝʯʦʚʠʥ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʈʆʑʋɺɸʅʅʗ ʆʈɻɸʅɯʏʅʆɰ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʇʈʆɼʋʂʎɯɰ 
 
ʉʘʚʯʝʥʢʦ ɸ. ʉ., ʆʤʝʣʴʯʝʢʦ ɸ. ʄ., ʉʘʚʯʝʥʢʦ ɯ. ʉ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʖ. ɻ. ʄʽʱʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʭʽʤʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʧʨʠʷʚ ʚʠʥʠʢʥʝʥʥʶ 

ʦʨʛʘʥʽʯʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ 
ʟʘʩʦʙʽʚ ʫʜʦʙʨʝʥʥʷ, ʟʘʭʠʩʪʫ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʰʫʢ ʥʘʡʜʦʮʽʣʴʥʠʭ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ 
ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ ʙʘʣʘʥʩʫ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʪʽʚ  ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪʽ. ʇʦʯʠʥʘʶʯʠ ʟ 2000 ʨʦʢʫ ʚʝʜʫʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʝʞʠʤʦʤ 
ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ 4-ʧʽʣʴʥʽʡ ʩʽʚʦʟʤʽʥʽ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʦʣʴʦʚʦʛʦ ʜʦʩʣʽʜʫ ʢʘʬʝʜʨʠ ʝʤʣʝʨʦʙʩʪʚʘ, 
ʛʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʉʫʤʩʴʢʦʛʦ ʅɸʋ. ʊʫʪ ʟʘʧʨʦʚʘʜʞʝʥʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʩʠʜʝʨʘʣʴʥʠʭ 
ʢʫʣʴʪʫʨ ʽʟ ʟʘʛʦʨʪʘʥʥʷ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʩʽʚʦʟʤʽʥʠ. 

ɿʘ ʯʘʩ 2013 ï 2016 ʨʦʢʽʚ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʉʅɸʋ ʚʝʜʫʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 
ʥʘʩʠʯʝʥʦʩʪʽ ʩʽʚʦʟʤʽʥʠ ʟʝʣʝʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʘʨʘʤʝʪʨʠ 
ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʦʾ ʪʘ ʦʟʠʤʦʾ 
ʬʦʨʤʠ ʩʠʜʝʨʘʮʽʾ, ʷʢʽ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʽʤʘʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʽʩʮʝʚʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʦʣʴʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʜʶʯʦʩʪʽ ʥʘʡʝʬʝʢʪʠʥʽʰʝ ʟʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ ʧʽʩʣʷʞʥʠʚʥʦʾ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʪʘ ʦʟʠʤʦʛʦ ʞʠʪʘ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ ʥʠʤʠ 
ʩʫʤʽʩʥʦ ʥʘʡʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫʜʦʨʶʚʘʣʴʥʦʾ ʬʽʪʦʤʘʩʠ ï ʚ ʤʝʞʘʭ 39,3-40,6 ʪ/ʛʘ. ɼʘʥʘ ʢʽʣʴʢʽʩʪʴ ʩʠʜʝʨʘʪʫ 
ʟʘʙʝʟʧʝʯʫʻ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʽ ʛʫʤʽʬʽʢʘʮʽʾ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 
ʧʦʟʠʪʠʚʥʠʡ ʙʘʣʘʥʩ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʩʽʚʦʟʤʽʥʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚ 
ʤʝʞʘʭ 103-107%. 

ɿʘʩʦʩʫʚʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʪʘ ʞʠʪʘ ʦʟʠʤʦʛʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ˇʨʫʥʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ 
ʟʘ ʨʘʭʫʥʦʢ ʟʙʘʛʘʯʝʥʥʷ ʡʦʛʦ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʪʘ ʧʦʞʠʚʦʶ, ʧʦʧʝʨʝʜʞʫʻ 
ʚʠʤʠʚʘʥʥʷ ʨʫʭʦʤʠʭ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʢʨʘʱʫʻ ʩʪʨʫʢʪʫʨʫ, ʟʤʝʥʰʫʻ ʱʽʣʴʥʽʩʪʴ ʪʘ ʪʚʝʨʜʽʩʪʴ ʛʨʫʥʪʫ, 
ʧʽʜʚʠʱʫʻ ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ˇʨʫʥʪʫ ʱʦ ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʫʤʦʚ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ ʧʽʩʣʷʞʥʠʚʥʦʛʦ ʧʦʩʽʚʫ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʪʘ ʞʠʪʘ ʦʟʠʤʦʛʦ ʚ ʦʨʛʘʥʽʯʥʠʭ 
ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʣʴʪʫʨ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʩʠʜʝʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʥʘʡʧʦʚʥʽʰʝ ʚʠʢʦʨʠʪʩʪʘʪʠ 
ʙʽʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʥʘʡʢʨʘʱʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ ʟʘ ʥʘʡʥʠʞʯʦʛʦ 
ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ʗʨʤʦʰʝʥʢʦ ʖ. ɻ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʈʦʛʽʟ ʆ. ɭ., ʩʪʫʜ. 3 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʃʫʮʠʢ ʈ. ʇ., ʩʪʫʜ. 2ʩʪ. ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʦʮ. ɯ.ʄ. ʄʘʩʠʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʂʫʢʫʨʫʜʟʘ ï ʦʜʥʘ ʽʟ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ   ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ 

ʧʝʨʝʚʠʱʫʻ ʤʘʡʞʝ ʚʩʽ ʬʫʨʘʞʥʽ ʢʫʣʴʪʫʨʠ. ʋ ʩʚʽʪʦʚʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʟʘ ʧʦʩʽʚʥʠʤʠ ʧʣʦʱʘʤʠ ʪʘ ʚʘʣʦʚʠʤ 
ʟʙʦʨʦʤ ʟʝʨʥʘ ʚʦʥʘ ʧʦʩʽʜʘʻ ʪʨʝʪʻ ʤʽʩʮʝ [1]. 

ʉʪʨʫʢʪʫʨʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʽ ʤʘʻ ʚʝʣʠʢʝ 
ʚʠʨʦʙʥʠʯʝ ʟʥʘʯʝʥʥʷ; ʪʽʣʴʢʠ ʟʘʚʜʷʢʠ ʩʪʨʫʢʪʫʨʥʦʤʫ ˇʨʫʥʪʫ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʨʦʩʣʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʦʜʦʶ 
ʽ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʉʚʽʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʩʪʨʫʢʪʫʨʘ ʚʠʷʚʣʷʻ ʫ ʟʤʽʥʽ ʬʽʟʠʯʥʠʭ, ʬʽʟʠʢʦ-
ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʚʦʜʥʠʡ, ʧʦʚʽʪʨʷʥʠʡ, ʪʝʧʣʦʚʠʡ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʽ ʧʦʞʠʚʥʠʡ 
ʨʝʞʠʤ ˇʨʫʥʪʫ. 

ʉʪʨʫʢʪʫʨʘ ˇʨʫʥʪʫ ʻ ʜʦʩʠʪʴ ʜʠʥʘʤʽʯʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʱʫʚʘʥʦʾ 
ʢʫʣʴʪʫʨʠ, ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʥʴʦʤʫ. 

ʂʫʣʴʪʫʨʠ ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ʤʘʶʪʴ ʨʽʟʥʝ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʶʯʝ ʟʥʘʯʝʥʥʷ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 
ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ ʩʧʨʘʚʣʷʶʪʴ ʨʦʩʣʠʥʠ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʥʘʜʟʝʤʥʠʤʠ 
ʦʨʛʘʥʘʤʠ, ʱʦ ʩʫʮʽʣʴʥʦ ʚʢʨʠʚʘʶʪʴ ˇʨʫʥʪ ʟ ʚʝʩʥʠ ʜʦ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ, ʥʝ ʚʠʤʘʛʘʶʯʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ 
ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʤʘʻ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥ. ʂʦʨʝʥʝʚʽ 
ʚʦʣʦʩʢʠ ʨʦʟʩʫʚʘʶʪʴ ˇʨʫʥʪ, ʨʦʟʧʦʜʽʣʷʶʯʠ ʡʦʛʦ ʥʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʽ ʘʛʨʝʛʘʪʠ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʘʥʥʷ 
ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʠʜʽʣʷʶʪʴ ʩʧʦʣʫʢʠ, ʷʢʽ ʩʢʣʝʶʶʪʴ ʝʣʝʤʝʥʪʘʨʥʽ ˇʨʫʥʪʦʚʽ ʯʘʩʪʦʯʢʠ ʚ 
ʘʛʨʝʛʘʪʠ [2]. 

ɸʥʘʣʽʟʫʶʯʠ  ʜʘʥʽ  ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ ʚʠʷʚʣʝʥʦ ʧʝʚʥʠʡ ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʠʢʽʚ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-
ʘʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ  ʥʘ  ʦʩʪʨʫʢʪʫʨʝʥʥʷ  ˇʨʫʥʪʫ  ʚʠʷʚʣʷʶʪʴ ʧʦʧʝʨʝʜʥʠʢʠ ʢʫʢʫʨʫʜʟʠ 
ʟ ʜʦʙʨʝ  ʨʦʟʚʠʥʝʥʦʶ  ʢʦʨʝʥʝʚʦʶ  ʩʠʩʪʝʤʦʶ ʪʘ ʥʘʜʟʝʤʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʟʦʢʨʝʤʘ, ʦʟʠʤʽ ʟʣʘʢʠ ʪʘ ʢʫʢʫʨʫʜʟʘ 
ʥʘ ʟʝʨʥʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʧʨʦʚʦʜʠʣʠ 
ʤʝʪʦʜʦʤ ʩʫʭʦʛʦ ʧʨʦʩʽʶʚʘʥʥʷ ʯʝʨʝʟ ʩʠʪʘ. ɿʨʘʟʢʠ ʛʨʫʥʪʫ ʚʽʜʙʠʨʘʣʠ ʧʝʨʝʜ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʪʘ 
ʧʝʨʝʜ ʾʾ ʟʙʠʨʘʥʥʷʤ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (0 ï 30 ʩʤ).   

ʊʘʙʣʠʮʷ 1 
ɺʤʽʩʪ ʘʛʨʦʥʦʤʽʯʥʦ-ʮʽʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʛʨʫʥʪʫ ʧʽʜ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʧʦʧʝʨʝʜʥʠʢʽʚ, % 
 

ʇʦʧʝʨʝʜʥʠʢʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ɸʛʨʝʛʘʪʠ ʨʦʟʤʽʨʦʤ 0,25-10 ʤʤ 

ʧʦʩʽʚ ʟʙʠʨʘʥʥʷ 

ʗʯʤʽʥʴ ʦʟʠʤʠʡ 89,1 84,4 

ʂʘʨʪʦʧʣʷ 83,6 77,8 

 
ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʤʽʩʪ ʘʛʨʦʥʦʤʽʯʥʦ-ʮʽʥʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʨʦʟʤʽʨʦʤ 0,25 ï 10,0 ʤʤ ʧʝʨʝʜ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʙʫʚ ʥʘʡʚʠʱʠʤ ʧʽʩʣʷ ʪʘʢʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ, ʷʢ 
ʷʯʤʽʥʴ ʦʟʠʤʠʡ ï 89,1 %, ʘ ʥʘʡʤʝʥʰʠʡ ʧʽʩʣʷ ʢʘʨʪʦʧʣʽ ï 83,6 %. 

ɿʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʘʛʨʦʥʦʤʽʯʥʦ-ʮʽʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 
ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʦʭ ʧʦʧʝʨʝʜʥʠʢʽʚ. ʊʘʢ, ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʢʽʣʴʢʽʩʪʴ ʘʛʨʦʥʦʤʽʯʥʦ-
ʮʽʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʩʪʘʥʦʚʠʚ: ʥʘʡʙʽʣʴʰʝ ʾʭ ʙʫʣʦ ʧʽʩʣʷ ʪʘʢʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ, ʷʢ ʷʯʤʽʥʴ ʷʨʠʡ ï 84,4%, ʘ 
ʥʘʡʤʝʥʰʝ ʧʽʩʣʷ ʢʘʨʪʦʧʣʽ ï 77,8%. 

 
ʃʽʪʝʨʘʪʫʨʘ: 
1. ʐʧʘʘʨ ɼ. ʂʫʢʫʨʫʟʘ / ɼʠʪʝʨ ʐʧʘʘʨ. ï ʂ.: ʀɼ çɿʝʨʥʦè, 2012. ï 464 ʩ. 
2. ʂʨʘʚʯʝʥʢʦ  ʄ.ʉ.  ɿʝʤʣʝʨʦʙʩʪʚʦ / ʄ.ʉ. ʂʨʘʚʯʝʥʢʦ, ʖ.ɸ. ɿʣʦʙʽʥ, ʆ.ʄ.  ʎʘʨʝʥʢʦ. ï  ʂ.: ʃʠʙʽʜʴ, 

2002. ï 494ʩ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʉʊʋ ʁ ʈʆɿɺʀʊʂʋ ʂʋʂʋʈʋɼɿʀ ʅɸ ʉʀʃʆʉ ɿɸʃɽɾʅʆ ɺɯɼ ʇʆʇɽʈɽɼʅʀʂɯɺ 
 
ɿʽʥʯʝʥʢʦ ʆ. ʉ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʄ. ɺ. ʈʘʜʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʂʫʢʫʨʫʜʟʘ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʢʦʨʤʦʚʠʭ ʨʦʩʣʠʥ ʽ ʻ ʦʩʥʦʚʥʦʶ ʩʠʣʦʩʥʦʾ ʢʫʣʴʪʫʨʦʶ. 

ʇʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʻ ʚʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ ʽ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʁʦʛʦ ʟʘʛʦʪʽʚʣʷ ʚʠʤʘʛʘʻ ʧʠʣʴʥʦʾ ʫʚʘʛʠ ʜʦ ʚʩʽʭ ʜʝʪʘʣʝʡ, ʱʦʙ ʧʨʦʪʷʛʦʤ 
ʚʩʴʦʛʦ ʨʦʢʫ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʷʢʽʩʥʦʛʦ ʢʦʨʤʫ. ɿʚʽʩʥʦ, ʘʛʨʘʨʽʾ ʨʦʟʫʤʽʶʪʴ 
ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʢʣʘʜʘʥʥʷ ʩʠʣʦʩʫ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʧʨʦʪʝ ʥʝ 
ʟʘʚʞʜʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʚʜʘʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʛʘʨʥʫ ʤʘʩʫ, ʱʦ ʤʘʻ ʙʘʞʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʞʠʚʥʦʩʪʽ. 

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʩʠʣʦʩ ʢʫʢʫʨʫʜʟʘ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʫʨʦʞʘʡ ʜʦ 100 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ. 
ɺ 1 ʢʛ ʩʠʣʦʩʫ 1-ʛʦ ʢʣʘʩʫ ʤʽʩʪʠʪʴʩʷ 0,25-0,30 ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ, 14-18 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, 

ʙʝʟʣʽʯ ʚʽʪʘʤʽʥʽʚ ʽ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʗʢʽʩʪʴ ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʩʠʣʦʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, 
ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ, ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʣʷ ʩʠʣʦʩʥʦʾ ʢʫʢʫʨʫʜʟʠ ʢʨʘʱʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʚʚʘʞʘʶʪʴʩʷ ʟʝʨʥʦʚʽ ʽ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ. ʇʽʩʣʷ 
ʩʦʥʷʰʥʠʢʫ ʽ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʢʫʢʫʨʫʜʟʫ ʥʘ ʩʠʣʦʩ ʨʝʢʦʤʝʥʜʫʶʪʴ ʥʝ ʩʽʷʪʠ, ʦʩʢʽʣʴʢʠ ʮʽ ʢʫʣʴʪʫʨʠ 
ʚʠʩʥʘʞʫʶʪʴ ˇʨʫʥʪʠ, ʘ ʪʝʭʥʽʯʥʽ ʢʫʣʴʪʫʨʠ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʘʙʠʨʘʶʪʴ ʽʟ ʟʝʤʣʽ ʙʘʛʘʪʦ ʮʠʥʢʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ 
ʢʫʢʫʨʫʜʟʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʢʫʢʫʨʫʜʟʘ ʧʽʩʣʷ ʪʘʢʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚʽʜʩʪʘʻ ʫ ʨʦʟʚʠʪʢʫ, ʥʘ ʣʠʩʪʢʘʭ ʧʨʦʷʚʣʷʻʪʴʩʷ 
ʙʣʽʜʦ-ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʚʟʜʦʚʞ ʞʠʣʦʢ, ʘ ʢʘʯʘʥʠ ʜʝʬʦʨʤʫʶʪʴʩʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʙʦʨʫ 
ʧʦʧʝʨʝʜʥʠʢʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʮʝʥʪʨʫ ʉʫʤʩʴʢʦʛʦ ʅɸʋ ʟʘ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʧʨʦʪʷʛʦʤ 2019-2020 ʨʨ. ˆʨʫʥʪʠ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ 
ʧʦʪʫʞʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ ʩʝʨʝʜʥʴʦʛʫʤʫʩʥʠʡ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʤʽʩʪ ʛʫʤʫʩʫ 
ʚ ʦʨʥʦʤʫ ʰʘʨʽ (ʟʘ ɯ. ɺ.ʊʶʨʠʥʠʤ) ï 4,0 %, ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʙʣʠʟʴʢʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ (ʨʅ 6,5), 
ʚʤʽʩʪ ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ (ʟʘ ɯ. ɺ. ʊʶʨʠʥʠʤ) 9,0 ʤʛ, ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ 
ʌ. ʏʠʨʽʢʦʚʠʤ) ʚʽʜʧʦʚʽʜʥʦ14 ʤʛ ʽ 6,7 ʤʛ ʥʘ 100 ˇʨʫʥʪʫ.  

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʛʽʙʨʠʜ ʅʦʚʠʡ. ɼʦʩʣʽʜ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʭʝʤʦʶ: ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ, 
ʢʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ, ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ. 

ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤ 70 ʩʤ ʚ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʟʦʥʠ ʩʪʨʦʢʠ ʥʘ 
ʛʣʠʙʠʥʫ 4-5 ʩʤ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʣʠʩʴ ʧʽʜ ʢʫʣʴʪʠʚʘʮʽʶ ʟ ʨʦʟʨʘʭʫʥʢʫ N116ʈ24ʂ24 ʢʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ 
ʥʘ ʛʝʢʪʘʨ. ɼʠʥʘʤʽʢʫ ʥʘʨʦʩʪʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ ʚʠʟʥʘʯʘʣʠ ʚ ʦʩʥʦʚʥʽ ʬʘʟʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʰʣʷʭʦʤ 
ʚʽʜʙʦʨʫ 10 ʨʦʩʣʠʥ ʚ ʪʠʧʦʚʠʭ ʤʽʩʮʷʭ ʥʘ ʜʽʣʷʥʢʘʭ ʚ ʜʚʦʭ ʥʝʩʫʤʽʩʥʠʭ ʧʦʚʪʦʨʝʥʥʷʭ. ʋʨʦʞʘʡʥʽʩʪʴ ʢʫʢʫʨʫʜʟʠ 
ʥʘ ʩʠʣʦʩ ʦʙʣʽʢʦʚʫʚʘʣʠ ʤʝʪʦʜʦʤ ʩʫʮʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʽ ʟʚʘʞʫʚʘʥʥʷ ʟ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʠʢʠ ʚʧʣʠʚʘʣʠ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ. ɺʠʱʠʤʠ ʙʫʣʠ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʫ ʬʘʟʫ 
ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʟʘ ʧʦʧʝʨʝʜʥʠʢʘ ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ï 310 ʩʤ, ʱʦ ʙʽʣʴʰʝ ʥʘ 20 ʪʘ 40 ʩʤ ʥʽʞ ʧʽʩʣʷ 
ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʪʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ, ʚʽʜʧʦʚʽʜʥʦ. 

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ, ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ 
ʬʦʪʦʩʠʥʪʝʟʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ 
ʩʪʠʛʣʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 0,56 ʤ2 ʧʽʩʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʤʽʥʽʤʘʣʴʥʘ ʧʽʩʣʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ 0,42 ʤ2. 

ʄʘʩʘ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʟʘ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʚʠʚʯʘʣʠʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʫʢʫʨʫʜʟʠ, 
ʩʢʣʘʜʘʣʘ ʚʽʜ 650 ʜʦ 820 ʛ. ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʤʘʩʘ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ-
ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʧʽʩʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ï 820 ʛ., ʱʦ ʙʽʣʴʰʝ ʥʘ 9,8 % (80 ʛ) ʥʽʞ ʧʽʩʣʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ 
ʪʘ ʥʘ 20,7 % (170 ʛ) ʧʦʧʝʨʝʜʥʠʢʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ.  

ʂʽʥʮʝʚʘ ʤʝʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ï ʮʝ ʦʪʨʠʤʘʥʥʷ ʷʢʥʘʡʚʠʱʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʚʠʩʦʢʦʶ 
ʷʢʽʩʪʶ. ʌʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʴʦʤʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʦʾ ʯʘʩʪʠʥʠ ʻ ʚʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 
ʩʢʣʘʜʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʦʩʣʠʥʘ ʢʨʘʱʝ ʟʘ ʚʩʝ ʨʦʟʢʨʠʚʘʻ ʩʚʦʾ ʤʦʞʣʠʚʦʩʪʽ ʟʘ 
ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 
ʨʦʢʫ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʫ ʛʽʙʨʠʜʫ ʅʦʚʠʡ ʟʘ ʨʽʟʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 
ʚʽʜ 45,8 ʜʦ 60,2 ʪ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʫ ʫʨʦʞʘʡʥʽʩʪʴ  ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʫʚʘʣʘʩʷ ʟʘ 
ʧʦʧʝʨʝʜʥʠʢʘ ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ï 60,2 ʪ/ʛʘ. ʇʦʧʝʨʝʜʥʠʢʠ ʢʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ ʪʘ ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ 
ʟʘʙʝʟʧʝʯʠʣʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ ʨʽʚʥʽ 54,6 ʪʘ 45,8 ʪ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʩʥʦʚʦʢ. ʇʦʧʝʨʝʜʥʠʢ ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ʟʘʙʝʟʧʝʯʠʚ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʶ     60,2 ʪ/ʛʘ, 
ʟ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ 310 ʩʤ ʪʘ ʤʘʩʦʶ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ 820 ʛ. 
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ɺʀɹɯʈ ʉʆʈʊɯɺ ʉʆɰ ɼʃʗ ɺʀʈʆʑʋɺɸʅʅʗ  
 
ʆʙʦʣʻʚʩʴʢʠʡ ɯ. ɻ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɿ. ɯ. ɻʣʫʧʘʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʦʷ ï ʚʘʞʣʠʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʧʣʦʱʽ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʦʾ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ. ʆʜʥʘʢ ʧʦʪʝʥʮʽʡʥʘ ʪʘ ʨʝʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. ʂʨʽʤ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ, 
ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʚʠʙʽʨ ʩʦʨʪʫ 

ʇʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʩʦʨʪ ʩʦʾ ð ʪʨʝʪʠʥʘ ʫʩʧʽʭʫ. ɺʠʙʽʨ ʩʦʨʪʫ ʩʦʾ ʧʦʜʽʙʥʠʡ ʜʦ ʚʠʙʦʨʫ ʛʽʙʨʠʜʫ 
ʢʫʢʫʨʫʜʟʠ. ʗʢʱʦ ʦʙʨʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʯʠ ʜʚʘ ʩʦʨʪʠ, ʥʝ ʚʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʪʘ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʦʪʨʠʤʘʻʪʝ ʛʽʨʰʠʡ ʫʨʦʞʘʡ. ʉʣʽʜ ʦʙʠʨʘʪʠ ʚʠʩʦʢʦʚʨʦʞʘʡʥʽ 
ʨʽʟʥʦʚʠʜʠ, ʦʩʢʽʣʴʢʠ ʤʘʨʥʦ ʯʝʢʘʪʠ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʚʽʜ ʩʦʨʪʫ ʟ ʛʝʥʝʪʠʢʦʶ ʥʠʟʴʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʣʽʜ ʦʙʠʨʘʪʠ ʪʽ 
ʩʦʨʪʠ, ʷʢʽ ʱʦʨʽʯʥʦ ʜʘʶʪʴ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ.  

ʆʙʠʨʘʶʯʠ ʩʦʨʪ ʩʦʾ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʠʡ ʧʘʨʘʤʝʪʨ ʷʢ ʪʝʨʤʽʥ ʜʦʟʨʽʚʘʥʥʷ. ʇʦʩʽʷʚʰʠ ʩʦʨʪʠ ʟ 
ʨʽʟʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʜʦʟʨʽʚʘʥʥʷ, ʤʦʞʥʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʚʪʨʘʪʠ ʫʨʦʞʘʶ ʯʝʨʝʟ ʥʝʧʦʛʦʜʫ. ɿʘʟʚʠʯʘʡ ʙʽʣʴʰ 
ʧʽʟʥʽ ʩʦʨʪʠ ʤʘʶʪʴ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚ ʧʦʩʽʚʘʭ 
ʫʣʴʪʨʘʩʢʦʨʦʩʪʠʛʣʠʭ, ʩʢʦʨʦʩʪʠʛʣʠʭ ʽ ʨʘʥʥʽʭ ʩʦʨʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʟʨʽʚʘʪʠ ʤʝʥʰʝ ʥʽʞ ʟʘ 110 ʜʥʽʚ, ʤʘʶʪʴ ʚʠʩʦʢʽ 
ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʽ ʚʠʩʦʢʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ɺʠʟʥʘʯʠʪʠ ʥʘʩʢʽʣʴʢʠ ʩʦʨʪ ʻ ʧʽʟʥʴʦʩʪʠʛʣʠʤ ʟʘ 
ʽʥʬʦʨʤʘʮʽʻʶ ʥʘʩʽʥʥʻʚʠʭ ʢʦʤʧʘʥʽʡ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʥʘʩʧʨʘʚʜʽ ʮʝʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʈʝʢʦʤʝʥʜʫʶʪʴ ʦʙʠʨʘʪʠ ʩʦʨʪʠ ʟ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʚʽʜ 0,5 ʜʦ 1,0.  

ɻʦʩʧʦʜʘʨʩʪʚʘʤ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʩʦʶ ʥʘ ʬʫʨʘʞ ʽ ʥʝ ʤʘʶʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʪʨʠʚʘʣʦʛʦ 
ʟʙʝʨʽʛʘʥʥʷ, ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽʰʝ ʚʠʨʦʱʫʚʘʪʠ ʫʣʴʪʨʘʩʢʦʨʦʩʪʠʛʣʠʡ ʽ ʩʢʦʨʦʩʪʠʛʣʽ ʩʦʨʪʠ, ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʷʢʠʭ 
ʟʘʟʚʠʯʘʡ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʩʦʢʽ ʮʽʥʘ ʽ ʧʦʧʠʪ. ʑʝ ʦʜʥʘ ʧʝʨʝʚʘʛʘ ʮʠʭ ʩʦʨʪʽʚ - ʚʦʥʠ ʻ ʭʦʨʦʰʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 
ʧʽʜ ʦʟʠʤʽ ʢʫʣʴʪʫʨʠ. ɼʣʷ ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʤʘʶʪʴ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʨʦʞʘʶ, 
ʤʦʞʣʠʚʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʚʨʦʞʘʡʥʠʭ ʩʝʨʝʜʥʴʦʨʘʥʥʽʭ, ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʽ ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʩʦʨʪʽʚ, ʟʘ 
ʫʤʦʚʠ, ʱʦ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʫʰʫʚʘʪʠ ʥʘʩʽʥʥʷ. ʊʘʢʦʞ ʮʷ ʛʨʫʧʘ ʩʦʨʪʽʚ ʤʦʞʝ ʟʘʞʘʜʘʪʠ ʜʝʩʠʢʘʮʽʾ, 
ʱʦ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʇʽʜʧʨʠʻʤʩʪʚʘʤ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ 
ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʝʨʝʨʦʙʢʠ, ʨʝʢʦʤʝʥʜʫʻʤʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʰʨʦʪʫ ʽ ʤʘʩʣʘ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʩʦʨʪʘʤ ʟ ʜʦʩʪʘʪʥʽʤ 
ʚʤʽʩʪʦʤ ʙʽʣʢʘ (ʙʽʣʴʰʝ 35%) ʽ ʧʽʜʚʠʱʝʥʠʤ - ʤʘʩʣʘ (ʙʽʣʴʰʝ 20%). 

ʇʨʠ ʚʠʙʦʨʽ ʩʦʨʪʫ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʡʦʛʦ ʪʝʤʧʠ ʨʦʩʪʫ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ. ɭ ʩʦʨʪʠ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʠʪʴ ʰʚʠʜʢʝ ʟʘʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ ʽ ʩʧʨʠʷʪʠʤʫʪʴ ʤʝʥʰʦʤʫ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʚʦʣʦʛʠ ʟ 
ˇʨʫʥʪʫ. ɼʝʷʢʽ ʨʦʩʣʠʥʠ ʜʦʚʦʣʽ ʜʦʚʛʦ ʥʝ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʰʚʠʜʢʦ ʩʪʘʨʪʫʶʪʴ ʽ ʨʦʩʪʫʪʴ, ʘ ʦʪʞʝ ʤʦʞʫʪʴ 
ʙʫʪʠ ʚʠʛʽʜʥʽʰʠʤʠ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʧʨʠ ʷʢʦʤʫ ʟʘʚʞʜʠ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ. ɯʥʰʽ 
ʩʦʨʪʠ ʤʦʞʫʪʴ ʜʫʞʝ ʜʦʚʛʦ ʮʚʽʩʪʠ, ʽ ʩʬʦʨʤʫʚʘʪʠ ʟʘʚôʷʟʴ ʙʫʢʚʘʣʴʥʦ ʟʘ ʪʠʞʜʝʥʴ, ʧʨʠ ʪʦʤʫ, ʱʦ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʫ 
ʥʠʭ ʙʫʜʝ ʪʘʢʠʤ ʩʘʤʠʤ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʩʦʨʪʽʚ ʪʽʻʾ ʞ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʠ ʚʠʙʦʨʽ ʩʦʨʪʽʚ ʻ ʚʠʩʦʢʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ʆʩʦʙʣʠʚʦʾ 
ʘʢʪʫʘʣʴʥʦʩʪʽ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʙʫʚʘʻ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ. ʎʷ 
ʚʣʘʩʪʠʚʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʦʨʪʽʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ. ʎʝ 
ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʠʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʷʢʽʩʥʦʛʦ ʟʘʢʨʠʪʪʷ ˇʨʫʥʪʫ ʣʠʩʪʦʚʠʤ ʘʧʘʨʘʪʦʤ, ʷʢʠʡ ʙʫʜʝ ʧʦʚʽʣʴʥʽʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʝʬʽʮʠʪ 
ʚʦʣʦʛʠ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʥʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʦʢʨʝʤʘ, ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫ 
ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ. ʎʝ ʧʨʠʥʮʠʧʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ, ʷʢʽ ʧʣʘʥʫʶʪʴ ʧʨʦʜʘʚʘʪʠ ʚʨʦʞʘʡ, ʩʢʘʞʽʤʦ, ʥʘ 
ʘʟʽʡʩʴʢʽ ʨʠʥʢʠ ʘʙʦ ʚʽʜʜʘʚʘʪʠ ʡʦʛʦ ʥʘ ʧʝʨʝʨʦʙʢʫ. 

ɺʠʩʦʪʘ ʢʨʽʧʣʝʥʥʷ ʥʠʞʥʽʭ ʙʦʙʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ, ʽ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʜʣʷ ʷʢʽʩʥʦʛʦ 
ʤʝʭʘʥʽʯʥʦʛʦ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʗʢʱʦ ʙʦʙʠ ʢʨʽʧʣʷʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʦ, ʛʦʩʧʦʜʘʨʩʪʚʦ ʨʠʟʠʢʫʻ ʚʪʨʘʪʠʪʠ ʧʝʚʥʫ ʯʘʩʪʠʥʫ 
ʚʨʦʞʘʶ ʧʨʠ ʟʙʠʨʘʥʥʽ. ɼʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʟʙʠʨʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʚʠʩʦʪʘ ʧʨʠʢʨʽʧʣʝʥʥʷ ʥʠʞʥʴʦʛʦ ʙʦʙʘ ʫ 12 ʩʤ 
ʚʽʜ ʟʝʤʣʽ ʪʘ ʚʠʱʝ. ʅʘ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʜʦ ʨʝʯʽ, ʤʦʞʥʘ ʚʧʣʠʚʘʪʠ: ʯʠʤ ʤʝʥʰʦʶ ʙʫʜʝ ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ, ʪʠʤ ʚʠʱʝ 
ʢʨʽʧʠʪʠʤʫʪʴʩʷ ʥʠʞʥʽ ʙʦʙʠ ʩʦʾ. 

ʗʢʱʦ ʧʣʘʥʫʻʪʴʩʷ ʨʘʥʥʽʡ ʧʦʩʽʚ ʩʦʾ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʩʦʨʪʠ ʟ ʦʧʫʰʝʥʠʤ ʣʠʩʪʷʤ. ʉʦʨʪʠ, ʱʦ ʤʘʶʪʴ 
ʛʣʘʜʝʥʴʢʝ ʣʠʩʪʷ, ʩʭʠʣʴʥʽ ʙʽʣʴʰʝ ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʧʨʠʤʦʨʦʟʢʽʚ. 

ʉʭʠʣʴʥʽʩʪʴ ʜʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʽ ʚʠʩʠʧʘʥʥʷ ʟʝʨʥʘ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ 
ʚʨʦʞʘʶ, ʪʦʤʫ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʽ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ. 

ʄʘʩʘ ʪʠʩʷʯʽ ʥʘʩʽʥʠʥ ʫ ʩʦʾ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ ʩʦʨʪʫ ʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ 
ʧʦʚôʷʟʘʥʘ ʟ ʫʨʦʞʘʻʤ. ʏʠʤ ʙʽʣʴʰʘ ʚʘʛʘ ʟʝʨʥʘ, ʪʠʤ ʟ ʙʽʣʴʰʦʶ ʛʣʠʙʠʥʦʶ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʧʦʩʽʚ. ʇʨʠ ʮʴʦʤʫ 
ʚʘʞʣʠʚʘ ʡʦʛʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘ ʨʦʟʤʽʨʦʤ, ʽʥʘʢʰʝ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʨʽʚʥʦʤʽʨʥʦ 
ʨʦʟʧʦʜʽʣʠʪʠ ʧʦ ʧʣʦʱʽ. 

ʂʨʽʤ ʥʘʟʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʘʨʪʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʚʘʨʪʽʩʪʴ ʥʘʩʽʥʥʷ. ʉʦʨʪʠ ʟ ʥʘʡʚʠʱʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʥʝ 
ʦʙʦʚôʷʟʢʦʚʦ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʤʠ. ɺʘʨʪʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʝʙʘ ʦʮʽʥʶʚʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʾʭ 
ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʢʦʰʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

50 

ʋʈʆɾɸʁʅɯʉʊʔ ʉʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ʉʊʈʆʂɯɺ ʉɯɺɹʀ ʊɸ ɻʃʀɹʀʅʀ ɿɸɻʆʈʊɸʅʅʗ ʅɸʉɯʅʅʗ  
ɺ ʋʄʆɺɸʍ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʉʢʨʠʧʯʝʥʢʦ ɸ. ʉ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɿ. ɯ. ɻʣʫʧʘʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʋ ʟʚôʷʟʢʫ ʟ ʧʦʰʠʨʝʥʥʷʤ ʥʦʚʠʭ ʩʦʨʪʽʚ ʩʦʾ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʟôʷʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʩʦʢʫ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʩʪʨʦʢʠ ʩʽʚʙʠ ʩʦʾ. ɿ 
ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʘʜʘʧʪʦʚʘʥʠʭ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʩʦʾ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʱʦʨʽʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʛʦ ʚʨʦʞʘʶ ʥʘʩʽʥʥʷ ʜʦ ʥʘʩʪʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʟʙʠʨʘʥʥʷ 
ʫʤʦʚ ʦʩʽʥʥʴʦʛʦ ʧʝʨʽʦʜʫ. ʇʦʜʘʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʩʦʾ ʚ ʫʤʦʚʘʭ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 
ʩʪʨʠʤʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʟʦʥʘʣʴʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʝʨʝʜʫʩʽʤ ʟʘ ʨʘʥʥʴʦʾ 
ʩʽʚʙʠ, ʜʝ ʪʝʧʣʦ ʻ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 
ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʪʷʛʦʤ 2017-2019 ʨʨ. ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʫʤʩʴʢʦʛʦ 
ʅɸʋ. ɻʨʫʥʪʠ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʯʦʨʥʦʟʝʤʠ ʧʦʪʫʞʥʽ ʚʘʞʢʦ-ʩʫʛʣʠʥʢʦʚʽ ʩʝʨʝʜʥʴʦ-ʛʫʤʫʩʥʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ (ʟʘ ɯ. ɺ. ʊʶʨʠʥʠʤ) ï 4,0 %, ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 
ʙʣʠʟʴʢʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ (ʨʅ 6,5), ʚʤʽʩʪ ʣʝʛʢʦʛʽʜʨʘʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ (ʟʘ ɯ. ɺ. ʊʶʨʠʥʠʤ) 9,0 ʤʛ, ʨʫʭʦʤʦʛʦ 
ʬʦʩʬʦʨʫ ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ ʌ. ʏʠʨʽʢʦʚʠʤ) ʚʽʜʧʦʚʽʜʥʦ14 ʤʛ ʽ 6,7 ʤʛ ʥʘ 100 ˇʨʫʥʪʫ. ʆʧʠʩʘʥʽ ˇʨʫʥʪʠ 
ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʦʥʠ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʎʝ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʪʠʧʦʚʠʭ ʜʣʷ ʟʦʥʠ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ï ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʛʣʠʙʠʥʠ 
ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ï ʩʢʦʨʦʩʪʠʛʣʠʡ ʩʦʨʪ ʩʦʾ ɺʽʣʴʰʘʥʢʘ, ʦʨʠʛʽʥʘʪʦʨ - ʅʘʮʽʦʥʘʣʴʥʠʡ 
ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ "ɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ". 

ɺʠʩʽʚʘʣʠ  ʚ ʩʪʨʦʢ: 
1. ʉʽʚʙʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 8 Áʉ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ (ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʽʡ);  
2. ʉʽʚʙʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 10 Áʉ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ (ʨʘʥʥʽʡ, ʢʦʥʪʨʦʣʴ); 
3. ʉʽʚʙʘ ʟʘ ʨʽʚʥʝʤ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ (ʈʊʈ) ʚ ˇʨʫʥʪʽ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ 12 Áʉ (ʩʝʨʝʜʥʽʡ); 
4. ʉʽʚʙʘ ʯʝʨʝʟ 10 ʜʥʽʚ ʧʽʩʣʷ ʩʪʨʦʢʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʘ ʈʊʈ ʚ ˇʨʫʥʪʽ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ 12 Áʉ (ʧʽʟʥʽʡ) 
ʥʘ ʛʣʠʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 2-3 ʩʤ; 4-5 ʩʤ; 6-7 ʩʤ. 
ʇʦʧʝʨʝʜʥʠʢ - ʧʰʝʥʠʮʷ ʦʟʠʤʘ. ʇʽʜʛʦʪʦʚʢʘ ʛʨʫʥʪʫ ʧʦʣʷʛʘʣʘ ʫ ʣʫʱʝʥʥʽ ʩʪʝʨʥʽ ʪʘ ʟʷʙʣʝʚʽʡ ʦʨʘʥʮʽ. 

ʇʝʨʝʜ ʩʽʚʙʦʶ ï ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʠʚʘʮʽʾ ʟ ʙʦʨʦʥʫʚʘʥʥʷʤ. ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʟʚʠʯʘʡʥʠʤ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ 
ʟ ʤʽʞʨʷʜʜʷʤ 15 ʩʤ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 700 ʪʠʩ.ʰʪ/ʛʘ. ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʧʦʣʷʛʘʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʭʦʜʦʚʦʛʦ 
ʪʘ ʜʚʦʭ ʧʽʩʣʷʩʭʦʜʦʚʠʭ ʙʦʨʦʥʫʚʘʥʴ.  

ɺʝʣʠʯʠʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜʦʙʨʘʞʘʻ ʪʘ ʽʥʪʝʛʨʫʻ ʜʽʶ ʽ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ 
ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʣʠʥʠ ʚ ʧʨʦʮʝʩʽ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ. ʈʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ï ʮʝ ʨʝʟʫʣʴʪʘʪ 
ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ 
ʯʠʩʣʽ ʽ ʩʦʾ, ʤʘʻ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʫ ʪʘ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ɿʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʢʩʠʤʘʣʴʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʦʾ (2,67 ʪ/ʛʘ) ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʫ 
ʧʦʤʽʨʥʦ ʚʦʣʦʛʦʤʫ 2017 ʨ. ʧʨʠ ʩʽʚʙʽ ʚ ʩʪʨʦʢ, ʢʦʣʠ ˇʨʫʥʪ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ ʧʨʦʛʨʽʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 12 0ʉ 
ʧʨʠ ʛʣʠʙʠʥʽ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 4-5 ʩʤ. ʅʘʡʤʝʥʰʘ ʚʨʦʞʘʡʥʽʩʪʴ (1,67 ʪ/ʛʘ) ʟʘʬʽʢʩʦʚʘʥʘ ʫ 2019 ʨ. ʥʘ 
ʜʽʣʷʥʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ ʟ ʛʣʠʙʠʥʦʶ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 6-7 ʩʤ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʜʽʣʷʥʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʴʦʛʦ ʽ ʨʘʥʥʴʦʛʦ ʩʪʨʦʢʽʚ ʩʽʚʙʠ 
ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʣʘ ʚʠʱʦʶ ʧʨʠ ʛʣʠʙʠʥʽ ʟʘʛʦʨʪʘʥʥʷ 2-3 ʩʤ, ʥʘ ʚʘʨʽʘʥʪʽ ʩʝʨʝʜʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ï ʧʨʠ 
ʛʣʠʙʠʥʽ 4-5 ʩʤ, ʘ ʚ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ï ʧʨʠ ʛʣʠʙʠʥʽ 6-7 ʩʤ. ɺʩʪʘʥʦʚʣʝʥʘ ʥʘʤʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʚ ʮʽʣʦʤʫ, 
ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ ʽʥʩʪʠʪʫʪʽ ʢʦʨʤʽʚ ʋɸɸʅ ʪʘ ʫ ɺʽʥʥʠʮʴʢʦʤʫ ɼɸʋ. ʊʘʢ, ʚ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʅ. ʄ. ʇʝʪʨʠʯʝʥʢʦ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʦʨʪʽʚ, ʱʦ ʚʠʚʯʘʣʘʩʷ,ʙʫʣʘ ʚʠʱʦʶ ʧʨʠ ʛʣʠʙʠʥʽ 
ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 2-3 ʩʤ. ʇʨʦʪʝ ʚʠʩʽʚ ʥʘʩʽʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 4-5 ʩʤ ʫ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ʟʙʽʣʴʰʠʚ 
ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ 2 % 

ɼʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʥʘʩʪʫʧʥʘ ʟʘʣʝʞʥʽʩʪʴ. ʅʘʡʤʝʥʰʘ ʫʨʦʞʘʡʥʽʩʪʴ (1,73 ʪ/ʛʘ) ʙʫʣʘ 
ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʜʽʣʷʥʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʪʘ ʩʽʚʙʽ ʚ 
ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ʫʨʦʞʘʡʥʽʩʪʴ ʧʽʜʚʠʱʫʚʘʣʘʩʴ, ʜʦʩʷʛʘʶʯʠ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ (2,45 ʪ/ʛʘ) ʧʨʠ ʩʽʚʙʽ ʟʘ ʈʊʈ ʚ 
ˇʨʫʥʪʽ 12 0ʉ. ɹʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʟʥʠʞʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦ 2,15 ʪ/ʛʘ. ʈʽʟʥʠʮʷ ʤʽʞ 
ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 
ʩʫʪʪʻʚʦʶ ʫ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆɻʃʗɼ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺʀʈʆʑʋɺɸʅʅʗ ʉʆʅʗʐʅʀʂʋ ɺ ʋʂʈɸɰʅɯ 
 
ʗʮʝʥʢʦ ɺ. ʄ., ʘʩʧʽʨʘʥʪ 3 ʢʫʨʩʫ ʌɸʪʇ 
ɻʨʝʯʘʥʘ ɺ. ʆ., ɹʝʨʠʤʝʮʴ ʖ. ʇ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
 ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ʻ ʙʘʟʠʩʦʤ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ  ʪʘ ʦʥʦʚʣʝʥʥʷ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʡ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʧʠʪʽʚ ʩʫʩʧʽʣʴʩʪʚʘ. 
ʇʨʦ̔ʨʠʪʝʪʥʽ ʧʦʟʠʮʽʾ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʤʘʶʪʴ ʢʫʣʴʪʫʨʠ ʟ ʚʝʣʠʢʦʶ ʻʤʥʽʩʪʶ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ 
ʟ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ. ʉʘʤʝ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʛʽʜʥʦ 
ʚʠʜʽʣʷʶʪʴ ʩʦʥʷʰʥʠʢ ʷʢ ʦʩʥʦʚʥʫ ʦʣʽʡʥʫ ʢʫʣʴʪʫʨʫ ʪʘ ʣʽʜʝʨʘ ʟʘ ʦʙʩʷʛʘʤʠ ʚʥʫʪʨʽʰʥʴʦʾ ʧʝʨʝʨʦʙʢʠ ʽ ʝʢʩʧʦʨʪʫ 
ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ. ɿʙʝʨʝʞʝʥʥʷ ʦʙʩʷʛʽʚ ʚʘʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʽʚ  ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʽ 
ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʛʣʷʜʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʧʽʜʭʦʜʽʚ ʷʢ ʜʦ ʙʘʟʦʚʦʾ ʪʘʢ ʽ ʜʦ ʩʦʨʪʦʚʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʚʠʨʦʱʫʚʘʥʥʷ.  

ʋ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʦʥʷʰʥʠʢ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʟʘʣʠʰʘʚʩʷ ʤʦʥʦʪʝʭʥʦʣʦʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ 
ʟ ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ ʧʦʩʽʚʽʚ. ʅʠʟʴʢʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʛʨʫʥʪʦʚʠʭ ʪʘ 
ʧʨʘʢʪʠʯʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟʚʫʞʫʚʘʣʠ ʧʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʪʘ ʙʫʣʠ ʦʜʥʠʤ ʽʟ 
ʦʩʥʦʚʥʠʭ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʨʝʘʣʽʟʘʮʽʾ  ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʫʣʴʪʫʨʠ.  

ʇʦʯʘʪʢʦʤ ʩʦʨʪʦʚʦʾ, ʘ ʧʽʟʥʽʰʝ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʦʥʷʰʥʠʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦ 
ʦʣʝʾʥʦʚʠʭ ʩʦʨʪʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʠʭ ʚʠʤʘʛʘʣʦ ʧʨʦʩʪʦʨʦʚʦʾ ʽʟʦʣʷʮʽʾ ʪʘ ʟʤʽʥʽ ʧʽʜʭʦʜʽʚ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 
ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʜʝʩʠʢʘʥʪʽʚ. ʈʟ̔ʥʦʚʠʜʥʦʩʪʷʤʠ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʻ ʽʩʥʫʶʯʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʘʭ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʛʨʫʧ ʛʽʙʨʠʜʽʚ ʟʽ ʟʤʽʥʝʥʠʤ ʞʠʨʥʦ ʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ. ʅʘʩʘʤʧʝʨʝʜ 
ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʛʽʙʨʠʜʽʚ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʪʘ ʩʪʝʘʨʠʥʦʚʦʾ ʛʨʫʧʠ.  

ʊʝʭʥʦʣʦʛʽʯʥʦ ʥʝʚʠʟʥʘʯʝʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʥʘʧʨʷʤ ʩʦʥʷʰʥʠʢʫ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʮʝʡ ʚʠʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ  ʧʨʦʜʫʢʮʽʾ ʥʘʨʘʟʽ ʜʦʟʚʦʣʷʻ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ   ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʩʦʨʪʽʚ. ʆʜʥʘʢ ʫ ʥʘʡʙʣʠʞʯʦʤʫ 
ʤʘʡʙʫʪʥʴʦʤʫ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʝ ʚʢʣʶʯʘʪʠ ʥʠʟʢʫ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʫʨʦʞʘʶ (ʥʘʩʘʤʧʝʨʝʜ ʚʘʞʢʠʭ 
ʤʝʪʘʣʽʚ ʪʘ ʟʘʣʠʰʢʽʚ ʧʝʩʪʠʮʠʜʽʚ) ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ.  ʉʘʤʝ ʮʝʡ ʥʘʧʨʷʤ (ʷʢ ʥʽʷʢʠʡ ʽʥʰʠʡ) ʤʘʻ 
ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ.      

ʇʝʨʝʣʦʤʥʠʤ ʝʪʘʧʦʤ ʫ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʙʫʣʘ ʨʦʟʨʦʙʢʘ  ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 
Clearfield.  ɺ ʽʩʪʦʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʮʝʡ ʥʘʧʨʷʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʫʣʴʪʫʨʠ ʙʫʚ ʨʦʟʧʦʯʘʪʠʡ ʟ ʚʠʨʦʙʥʠʯʠʭ 
ʚʠʧʨʦʙʫʚʘʥʴ ʣʽʥʽʾ ñIMISUNò ʩʪʚʦʨʝʥʦʾ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʥʝʩʝʥʦʾ ʽʟ ʜʠʢʠʭ ʚʠʜʽʚ ʅʝlianthus ʘnnuus ʦʟʥʘʢʠ 
ʩʪʽʡʢʦʩʪʽ ʜʦ ʽʤʽʜʘʟʦʣʽʥʫ.  ɼʝʱʦ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʪʘ ʩʧʨʦʱʝʥʠʤ ʚʘʨʽʘʥʪʦʤ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ  ʪʝʭʥʦʣʦʛʽʷ 
Express Sun, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ  ʛʝʥʘ Ahasl 1-2.  

ʈʝʘʣʽʟʦʚʘʥʽ ʫ ʮʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʧʽʜʭʦʜʠ ʜʦʟʚʦʣʠʣʠ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʢʦʥʪʨʦʣʶ ʬʪ̔ʦ 
ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʦʩʽʚʽʚ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʧʽʣʴʥʠʭ 
ʩʽʚʦʟʤʽʥ ʧʦʰʠʨʝʥʥʷ ʚ ʧʦʩʽʚʘʭ  ʢʚʽʪʢʦʚʦʛʦ ʧʘʨʘʟʠʪʘ ʚʦʚʯʢʘ ʩʦʥʷʰʥʠʢʦʚʦʛʦ.  ʇʨʦʣʦʥʛʫʶʯʘ ʜʽʷ ɸLS 
ʽʥʛʽʙʫʶʯʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟʘʙʝʟʧʝʯʠʣʘ ʤʦʞʣʠʚʽʩʪʴ  ʢʦʥʪʨʦʣʶ ʙʫʨèʷʥʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ 
ʩʦʥʷʰʥʠʢʫ. ʎʝ ʩʪʚʦʨʠʣʦ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʛʣʷʜʘʪʠ ʢʫʣʴʪʫʨʫ ʩʦʥʷʰʥʠʢʫ ʫ ʧʣʦʱʠʥʽ ʟʘʭʦʜʽʚ ʟʽ ʟʥʠʞʝʥʥʷ 
ʟʘʛʘʣʴʥʦʾ ʟʘʙʫʨèʷʥʝʥʦʩʪʽ ʧʦʣʷ, ʘ ʩʦʥʷʰʥʠʢ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʧʪʠʤʘʣʴʥʠʡ ʟ ʬʽʪʦʩʘʥʽʪʘʨʥʦʾ 
ʪʦʯʢʠ ʟʦʨʫ ʧʦʧʝʨʝʜʥʠʢ.  

ɿʘ ʦʯʝʚʠʜʥʠʭ ʧʣʶʩʽʚ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʽʡʢʠʭ ʜʦ ɸLS ʽʥʛʽʙʫʶʯʠʭ 
ʛʝʨʙʽʮʠʜʽʚ ʚʦʥʠ ʤʘʶʪʴ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ. ʆʩʥʦʚʥʠʤʠ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʧʦʰʠʨʝʥʥʷ ʪʘʢʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʻ ʟʚʫʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʢʫʣʴʪʫʨ ʷʢʽ ʤʦʞʫʪʴ  ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʫ ʩʽʚʦʟʤʽʥʽ ʧʽʩʣʷ ʩʦʥʷʰʥʠʢʫ. ʊʘʢ ʫ 
ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ Clearfield ʪʝʭʥʦʣʦʛʽʡ ʦʟʠʤʽ ʢʫʣʴʪʫʨʠ ʤʦʞʫʪʴ ʚʠʨʦʱʫʚʘʪʠʩʷ ʥʝ ʨʘʥʽʰʝ ʷʢ ʯʝʨʝʟ 4 
ʤʽʩʷʮʽ, ʷʯʤʽʥʴ ʪʘ ʦʚʝʩ ʯʝʨʝʟ ʨʽʢ, ʘ ʧʨʦʩʦʚʠʜʥʽ ʪʘ ʜʚʦʜʦʣʴʥʽ ʢʫʣʴʪʫʨʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 2 ʨʦʢʠ. ʂʨʽʤ ʪʦʛʦ 
ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʮʝʥʟʽʡʥʠʭ ɿɿʈ ʫ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʷʭ  ʩʢʣʘʜʘʻ  ʙʣʠʟʴʢʦ 3750 ʛʨʥ/ʛʘ ʟʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Clearfield ʪʘ 2850 ʛʨʥ/ʛʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Express Sun (ʊʨʦʮʝʥʢʦ, ɯʣʴʯʝʥʢʦ, 2016). 

 ʉʧʝʮʠʬʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ (ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ) ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʷʚʥʽʩʪʴ ʩʪʽʡʢʦʾ ʜʦ 
ʛʝʨʙʽʮʠʜʽʚ ʧʘʜʘʣʠʮʽ. ʇʨʠ ʽʩʥʫʶʯʽʡ ʪʝʥʜʝʥʮʽʾ ʜʦ ʘʨʽʜʠʟʘʮʽʾ ʪʘ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʮʝ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ 
ʤʽʛʨʘʮʽʾ ʩʦʥʷʰʥʠʢʫ ʫ ʧʨʠʧʦʣʴʦʚʽ ʮʝʥʦʟʠ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʫ ʥʠʭ ʙʘʥʢʫ ʥʘʩʽʥʥʷ, ʱʦ ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʫ 
ʚʠʦʢʨʝʤʣʝʥʥʽ ʨʫʜʝʨʘʣʴʥʠʭ ʬʦʨʤ. ʅʘʷʚʥʽʩʪʴ ʩʪʽʡʢʠʭ ʟʜʘʪʥʠʭ ʜʦ ʩʘʤʦ ʧʽʜʪʨʠʤʢʠ ʧʦʧʫʣʷʮʽʡ ʩʦʥʷʰʥʠʢʫ 
ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʫʜʝʨʘʣʴʥʠʭ ʮʝʥʦʟʘʭ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʴ ʨʠʟʠʢ ʝʧʽʬʽʪʦʪʽʡ ʧʦʚèʷʟʘʥʠʭ ʽʟ ʨʦʟʚʠʪʢʦʤ 
ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ ʪʘ ʚʘʞʢʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ  ʭʚʦʨʦʙ,  ʥʘʩʘʤʧʝʨʝʜ ʧʝʨʝʥʦʩʧʦʨʦʟʫ, ʬʦʤʦʟʫ, ʙʽʣʦʾ ʪʘ ʩʽʨʦʾ 
ʛʥʠʣʽ.    

ʊʘʢʠʤ ʯʠʥʦʤ ʩʫʯʘʩʥʘ ʢʫʣʴʪʫʨʘ ʩʦʥʷʰʥʠʢʫ ʚ ʋʢʨʘʾʥʽ, ʢʨʽʤ ʪʨʘʜʠʮʽʡʥʦʾ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʦʪʠʨʤʘ 
ʩʫʪʪʻʚʦ ʚʽʜʤʽʥʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘ ʟʤʽʥʠ 
ʙʘʟʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʨʦʮʝʩʘʭ ʩʽʚʙʠ, ʜʦʛʣʷʜʫ ʡ ʟʙʠʨʘʥʥʷ. 
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Reservoir riparian zone is the dry and wet area where the land is periodically submerged by water flooding 

or exposed surface due to water storage or flood discharge, which is an important buffer area between water 
area and land. Due to constant water erosion, the region has ecological vulnerability, and the ecological 
environment changes dramatically, forming a unique energy exchange, material cycle and dynamic ecological 
pattern. Plants in the reservoir riparian zone play a function of corridor, filter and barrier to the material flow, 
energy flow, information flow and biological flow between the amphibious ecosystems (Millar C.I., et al. 2007; 
Seavy N.E., et al. 2009; Zhang, et al. 2002). The definition of riparian zone is still controversial. In the 
generalized, it is considered that the regions directly affected by water area are the scope of the riparian zone, 
while in the narrow sense, it is considered as the boundary range between water area and land area, mainly 
referring to the area affected by river water flow. As the cognition deepens, people gradually realize that the 
riparian zone, as a complete ecosystem, has unique community structure and energy flow characteristics. 
Therefore, the energy flow, material flow and water cycle of the riparian zone should be comprehensively 
considered as a whole ecosystem (Lowrance R. R., et al. 2000; Whigham D. F.,1999; Minshall G. W., et al. 
2007). Hughes, et al. (2003, 2005) vividly described the riparian zone as a small nature feature, and 
systematically elaborated on how to carry out conservation activities for the small ecological feature areas with 
important ecological benefits represented by the riparian zone (education, inventory, protect, sustainably 
manage, restore, and create).  

Reservoir riparian zone as a special form of riparian zone, is of great significance to soil and water 
conservation, water quality improvement, ecological benefits and social benefits. Different from the riparian zone 
formed by floodplains and valleys in open areas, reservoir riparian zone is more stable, generally will not change 
with the occurrence of natural disasters such as deluge (Gregory, et al. 1991). However, it is also subject to 
periodic fluctuation of precipitation, hydrology and human management frequently, which results in vegetation 
succession and lateral migration of nutrients, sedimentary materials and particulate matter in the reservoir 
riparian zone habitat. The hydrologic factor is the key factor that restricts the material energy flow in the reservoir 
riparian zone. The full understanding of the hydrologic environment is the premise to comprehend the process 
of biochemical, sediment deposition and pollutant migration in the riparian zone. Volke M. A., et al. (2019) 
studied the habitat and plant succession regularity of the special riparian zone formed in the backwater area of 
the Missouri River reservoir into the estuary.  

Furey, et al. (2004) analyzed the temporal variation characteristic of two adjacent reservoir riparian zone 
which one is a drinking water reservoir (water level change is more than 6 m) and the other one is a natural 
lakes (water level change is less than 1 meter). The results show that the two reservoir riparian zone with 
different hydrological characteristics have obvious differences in species abundance, photosynthetic active 
radiation (PAR), nutrients, sediment, organic matter.  
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DIFFERENCES IN IDEOLOGICAL AND PRACTICAL IMPLEMENTATION BETWEEN THE CHINESE 
CLASSICAL AND MODERN GARDENS: THE ARTISTIC CONCEPTION AND EXPRESSION METHODS 

 
Wang Qianqian, Masterôs student 
Supervisor: Associate Professor E.O. Kremenetska  
Sumy National Agricultural University 
 
The aim of our research was to compare the style between the Chinese classical garden and modern 

garden. 
Landscape architecture is the embodiment of a culture, so the designer's ideas will be integrated into the 

landscape design. The ideas and functions of classical garden and modern garden are different. 
Ideological aspect. The characteristics of gardens in different periods are different. The classical garden 

pursues the artistic conception of "although it is made by man, it is just like the sky opens" (Zou Weizhou, 2011). 
In recent years, the western garden architectural style has gradually entered the Chinese garden. The Western 
Garden pursues symmetrical effect, and even trims the flowers and trees into various regular geometric shapes, 
which is symmetrical in form and emphasizes artificial beauty. Chinese modern garden not only continues the 
excellent tradition of Chinese classical garden, but also integrates some excellent western gardening art. On 
the whole, it combines natural society and modern science and art, forming a new pattern with many 
characteristics of today's garden construction. 

Function. Whether it is classical garden or modern garden, their common function is to watch. The biggest 
difference between them is that they serve different objects. The service object of classical garden is mainly a 
few people represented by the court and nobles. In fact, it is divorced from the popularization and exposes the 
limitations of classical garden. Modern gardens pay more attention to the popularization. While maintaining the 
ornamental value of gardens, more attention should be paid to the psychological needs of people's behavior, 
and the research on various behavior phenomena of people should be paid attention to determine the selection 
and setting of different outdoor facilities. The first mock exam of modern gardens is a single mode of classical 
garden style, which is developing towards pluralism. 

Architectural design. Mr. Baihua once commented on Landscape Architecture in this way: "to see the 
infinite in the finite, and return to the finite in the infinite". Thus, the aesthetic spirit of garden architecture still 
has a high realm (Dong Yiwei, Liu Hua, 2010). In architectural design, classical garden and modern garden 
pursue two different expression methods. Classical garden emphasizes respecting nature and pursuing nature. 
In classical garden, architecture is in a secondary position. The main pursuit is the original ecology of nature. In 
local format, it often becomes the center of composition. The modern garden pays attention to the combination 
of scenery and people, and pursues the scenery outside the scene. In order to achieve the unity of natural 
beauty and artificial beauty. 

Garden sketch. There are great differences between classical garden and modern garden. For example, 
the material of sculpture in classical garden is generally composed of stone, which is a single element, while 
modern garden is added with garden sculpture of various materials, which greatly enriches the connotation of 
garden culture. In terms of garden lighting, the role of lighting facilities in classical gardens is only to provide 
light at night. In terms of lighting, modern gardens not only have a similar role with classical gardens, but also 
make use of a series of effects such as the hazy night color and the changing lights, which make the landscape 
more profound. 
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THE CHINESE CLASSICAL AND MODERN GARDENS: 
CONCEPTIONS OF THEIR CREATION AND PECULARITIES OF LANDSCAPE DESIGN 

 
Wang Qianqian, Masterôs student 
Supervisor: Associate Professor E.O. Kremenetska  
Sumy National Agricultural University 
 
As an art, garden not only records the process of architectural development, but also is the product of 

times, thoughts, feelings and aesthetic concepts. The emergence and development of gardens play an 
important role in the construction of human settlements and ecological environment. Although there are many 
differences between the classical garden and the modern garden, the modern garden architectural form still 
inherits part of the classical form. This topic from the classical garden and modern garden in all aspects of the 
comparison, hope to be able to provide reference for the construction of urban garden and the improvement of 
human settlements ecological environment. 

Overview of Chinese classical gardens. The development stage of classical garden mainly includes 
germination stage, turning stage, flourishing stage and mature stage. At the beginning of its rise, the garden 
mainly provided hunting places for the royal nobles. It had certain original ecological characteristics and was 
only a functional garden (Song Lina, Chen Liangming, Tang Li, 2008). In the turning stage of garden, that is, 
the time of disintegration and turmoil in Chinese history, the garden art was separated from the original function 
of hunting, and shifted to mainly sightseeing. During the Sui and Tang Dynasties, the national strength was 
more prosperous, and gardens with the styles of Da Nei Yu Yuan and Xing Gong Yu Yuan were formed. At this 
time, poets and painters also gradually participated in the gardening activities, forming a distinctive literati 
garden style. At the same time, the scale of the private gardens in the early Song Dynasty was absorbed from 
the mature gardens of the Northern Song Dynasty. Garden architecture has reached a very perfect state. 

Modern garden. As early as 1969, Ian Mcharg, a professor of landscape architecture at the University of 
Pennsylvania, proposed a comprehensive ecological planning idea in his classic book design with nature (Liu 
Yong, Yang Ying, 2008). In modern landscape design, under the guidance of ecological and environmental 
protection ideas, more attention should be paid to taking some engineering and technical measures to protect 
ecological components. China's modern garden not only continues the excellent style of Chinese classical 
garden, but also integrates the Western Gardening Art. It effectively combines nature with modern science and 
art, forming a new pattern of modern garden styles. 

Modern gardening techniques. Under the influence of "Wei Li" thought, modern landscape architecture 
highlights practicability and functionality, and pays more attention to the use of architecture, sculpture, plants 
and artificial fountains.  

In terms of landscape character, compared with the introverted character of classical garden, modern 
garden embodies the extrovert character of architecture as the center.  

However, in the space design, it is divorced from the communication between people and scenery. It 
seems to be watching a painting art and losing some sense interest brought by the landscape. 

Conclusion. Learning from classical gardens canôt be mechanical and dogmatic. The construction of 
classical gardens relies more on intuition and experience. Modern design development should better grasp the 
scale of rationality and sensibility, and design conception and creation on the basis of rational analysis. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ PINUS RIGIDA MILL. ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɰɰ ɺʀʂʆʈʀʉʊɸʅʅʗ 
 
ɸʛʻʻʚ ɯ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ɸʨʰʘʢʷʥ ɸ. ɸ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯ ʉ. ɺ. ɾʝʨʜʝʮʴʢʘ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʴ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ 

ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʦʾ ʚʘʛʠ ʚʦʥʠ ʥʘʙʫʚʘʶʪʴ 
ʪʝʧʝʨ, ʚ ʨʦʟʙʫʜʦʚʠ ʥʝʟʘʣʝʞʥʦʾ ʋʢʨʘʾʥʠ, ʝʢʦʥʦʤʽʢʘ ʷʢʦʾ ʚʽʜʯʫʚʘʻ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʜʝʨʝʚʠʥʠ. ʉʝʨʝʜ 
ʙʘʛʘʪʴʦʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʚʘʛʦʤʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽʥʪʨʦʜʫʢʮʽʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʪʘ 
ʰʚʠʜʢʦʨʦʩʪʫʯʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ɿʥʘʯʥʠʡ ʜʦʩʚʽʜ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʢʘʟʘʚ, ʱʦ ʣʽʩʦʚʽ 
ʥʘʩʘʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʜʝʨʝʚʥʠʭ ʝʢʟʦʪʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʘʙʦʨʠʛʝʥʥʽ ʧʦʨʦʜʠ ʟʘ ʩʚʦʾʤ ʨʦʩʪʦʤ, ʩʪʽʡʢʽʩʪʶ, ʷʢʽʩʪʶ 
ʜʝʨʝʚʠʥʠ, ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʪʘ ʽʥʰʠʤʠ ʮʽʥʥʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ (ʂʦʟʘʢ ɺ. ɺ.). 

ʊʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʪʨʴʦʭʭʚʦʡʥʠʭ ʟ ʨʦʜʠʥʠ ʩʦʩʥʦʚʠʭ (Pinaceae) ʻ ʩʦʩʥʘ ʞʦʨʩʪʢʘ (Pinus rigida), 
ʷʢʘ ʧʦʭʦʜʠʪʴ, ʟʘ ʜʫʤʢʦʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʯʝʥʠʭ, ʟ ʰʪʘʪʫ ʇʝʥʩʽʣʴʚʘʥʽʷ, ʜʦʩʷʛʘʶʯʠ ʪʘʤ ʥʘʡʢʨʘʱʦʛʦ ʨʦʩʪʫ 
ʽ ʟʘʡʤʘʶʯʠ ʟʥʘʯʥʠʡ ʘʨʝʘʣ ʥʘ ʩʭʦʜʽ ʉʐɸ. ʋ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʨʦʩʪʫ ʫʤʦʚʘʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʾʾ ʚʠʩʦʪʘ 
ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʚʽʩʽʤʥʘʜʮʷʪʠ ʜʦ ʜʚʘʜʮʷʪʠ ʜʚʦʭ ʤʝʪʨʽʚ, ʘ ʜʽʘʤʝʪʨ ʚʽʜ ʪʨʠʜʮʷʪʠ ʜʦ ʰʽʩʪʜʝʩʷʪʠ 
ʩʘʥʪʠʤʝʪʨʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚʠʩʦʪʘ ï 30 ʤ, ʘ ʜʽʘʤʝʪʨ ï 93 ʩʤ.  

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʢʨʽʤ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʥʝʦʙʭʽʜʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʟʤʽʨ ʥʘʩʽʥʥʷ ʪʘ ʡʦʛʦ ʧʝʨʽʦʜ ʥʘʩʽʥʥʻʚʦʛʦ ʩʧʦʢʦʶ, ʙʽʦʣʦʛʽʶ ʨʦʩʪʫ ʪʘ ʞʠʚʣʝʥʥʷ ʩʽʷʥʮʽʚ, 
ʚʽʜʥʦʰʝʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ - ʪʝʧʣʘ, ʩʚʽʪʣʘ, ʚʦʣʦʛʦʩʪʽ ʽ 
ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʎʽ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʞʥʦʾ ʧʦʨʦʜʠ ʚʽʜʤʽʥʥʦʩʪʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ 
ʩʽʷʥʮʽʚ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʩʽʚʙʠ. ɼʣʷ ʩʽʚʙʠ ʚʽʜʙʠʨʘʶʪʴ ʥʘʩʽʥʥʷ, ʱʦ ʧʨʦʡʰʣʦ ʩʪʨʘʪʠʬʽʢʘʮʽʶ (1-3 ʤʽʩʷʮʽ). 
ʉʚʽʞʦʟʽʙʨʘʥʝ ʥʘʩʽʥʥʷ ʤʦʞʥʘ ʚʠʩʽʚʘʪʠ ʽ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. ɼʣʷ ʧʦʩʽʚʫ ʥʝʦʙʭʽʜʥʘ ʻʤʥʽʩʪʴ ʛʣʠʙʠʥʦʶ 
ʙʣʠʟʴʢʦ 15 ʩʘʥʪʠʤʝʪʨʽʚ. ʄʦʞʥʘ ʛʣʠʙʰʝ. ʅʘ ʜʥʦ ʪʨʝʙʘ ʥʘʩʠʧʘʪʠ 2-3 ʩʘʥʪʠʤʝʪʨʦʚʠʡ ʰʘʨ ʜʨʝʥʘʞʫ. 
ʇʨʦʩʪʽʨ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʟʘʧʦʚʥʠʪʠ ʛʨʫʙʦʟʝʨʥʠʩʪʠʤ ʧʽʩʢʦʤ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʛʥʠʣʝʡ, ʧʽʩʦʢ ʽ 
ʜʨʝʥʘʞ ʢʨʘʱʝ ʧʨʦʞʘʨʠʪʠ ʘʙʦ ʧʨʦʧʘʨʠʪʠ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʟʘʛʠʥʫʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʩʽʷʥʮʽʚ. ʅʘ 
ʧʦʚʝʨʭʥʽ ʨ̌ʫʥʪʫ ʟʨʦʙʠʪʠ ʙʦʨʦʟʝʥʢʠ ʛʣʠʙʠʥʦʶ 1,5-2 ʩʘʥʪʠʤʝʪʨʠ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʙʦʨʦʟʥʘʤʠ 2-3 ʩʘʥʪʠʤʝʪʨʠ. 
ʇʨʠʛʦʪʫʚʘʪʠ ʜʨʽʙʥʠʡ ʧʽʩʦʢ ʜʣʷ ʟʘʩʠʧʘʥʥʷ ʥʘʩʽʥʥʷ. 

ʇʦʩʽʚ. ʉʽʚʙʘ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʥʘʡʢʨʘʱʝ ʚ ʢʽʥʮʽ ʟʠʤʠ ʘʙʦ ʥʘ ʧʦʯʘʪʢʫ ʚʝʩʥʠ. ʈʦʟʢʣʘʩʪʠ ʚ ʙʦʨʦʟʝʥʢʠ 
ʥʘʩʽʥʥʷ ʟ ʽʥʪʝʨʚʘʣʦʤ 2-3 ʩʘʥʪʠʤʝʪʨʠ. ʊʘʢʠʡ ʽʥʪʝʨʚʘʣ ʦʙʨʘʥʠʡ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʧʽʢʽʨʦʚʢʠ. 
ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʫ ʧʨʦʨʦʩʣʠʭ ʩʽʷʥʮʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, ʩʪʨʠʞʥʝʚʘ. ʇʨʠ ʪʘʢʦʤʫ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʽ ʙʝʟ 
ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ ʚʩʝ ʚʠʢʦʧʫʻʪʴʩʷ. ɹʦʨʦʟʝʥʢʠ ʟʘʩʠʧʘʪʠ ʜʨʽʙʥʠʤ ʧʽʩʢʦʤ, ʷʢʠʡ ʪʝʞ ʙʘʞʘʥʦ 
ʧʨʦʜʝʟʝʥʬʽʢʫʚʘʪʠ ʪʘ ʧʦʣʠʪʠ. ʂʨʘʱʝ ʤʝʪʦʜʦʤ ʟʘʥʫʨʝʥʥʷ ʻʤʢʦʩʪʽ ʚ ʚʦʜʫ. ʄʦʞʥʘ ʥʘʢʨʠʪʠ ʩʢʣʦʤ, ʘʣʝ ʱʦʜʥʷ 
ʧʨʦʚʽʪʨʶʚʘʪʠ. 

ʇʨʠ ʧʦʷʚʽ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʮʚʽʣʽ, ʚʠʜʘʣʷʪʠ ʾʾ ʽ ʧʨʦʤʦʯʫʚʘʪʠ ʤʽʩʮʝ ʨʦʟʯʠʥʦʤ ʬʫʥʛʽʮʠʜʫ. ʅʝʙʝʟʧʝʢʘ 
ʫʨʘʞʝʥʥʷ ʛʨʠʙʢʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʩʪʚʦʣ ʩʽʷʥʮʽʚ ʥʝ ʧʦʛʨʫʙʽʶʪʴ, 
ʧʝʨʝʩʪʘʥʫʪʴ ʙʫʪʠ ʪʨʘʚ'ʷʥʠʩʪʠʤʠ. 

ɼʦʛʣʷʜ ʟʘ ʩʽʷʥʮʷʤʠ. ʏʝʨʝʟ 1,5-2,0 ʪʠʞʥʽ ʟ'ʷʚʣʷʪʴʩʷ ʧʝʨʰʽ ʩʭʦʜʠ. ʉʭʦʜʠ ʩʦʩʥʠ ʥʘ ʧʦʩʽʚʘʭ ʙʝʟ 
ʤʫʣʴʯʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʠʪʽʥʷʪʠ. ɹʝʟ ʩʚʦʻʯʘʩʥʠʭ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʛʨʠʙʢʦʚʠʤʠ ʭʚʦʨʦʙʘʤʠ - 
ʚʠʣʷʛʘʥʥʷʤ ʽ ʰʶʪʪʝ - ʦʜʝʨʞʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʩʦʩʥʠ ʩʢʣʘʜʥʦ. ʋ ʨʦʟʩʘʜʥʠʢʘʭ ʜʣʷ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʭʚʦʨʦʙʠ ʰʶʪʪʝ ʧʦʩʽʚʠ ʪʨʠʯʽ ʦʙʧʨʠʩʢʫʶʪʴ 1 %-ʤ ʨʦʟʯʠʥʦʤ ʙʦʨʜʦʩʴʢʦʾ ʨʽʜʠʥʠ, ʧʦʯʠʥʘʶʯʠ 
ʟ ʯʝʨʚʥʷ, ʢʦʞʥʽ 10-15 ʜʥʽʚ. ʉʽʷʥʮʽ ʩʦʩʥʠ ʧʦʛʘʥʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʟʠʤʦʚʦʤʫ ʧʨʠʢʦʣʽ, ʪʦʤʫ ʚʠʢʦʧʫʶʪʴ ʾʭ 
ʥʘʚʝʩʥʽ. ʉʽʷʥʮʽ ʜʦʩʷʛʘʶʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʤʽʨʫ 1-2-ʨʽʯʥʦʤʫ ʚʽʮʽ. ʉʦʩʥʘ ʦʩʦʙʣʠʚʦ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʜʦ 
ʧʦʣʠʚʫ ʚʝʣʴʤʠ ʚʠʤʦʛʣʠʚʘ, ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʧʝʨʝʩʠʭʘʥʥʷ ˇʨʫʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʩʽʷʥʮʽ ʥʝ ʻ ʩʪʽʡʢʠʤʠ 
ʜʦ ʷʩʢʨʘʚʦʛʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʪʘ ʤʦʨʦʟʫ, ʪʦʤʫ ʧʦʪʨʽʙʥʝ ʧʨʠʪʽʥʝʥʥʷ ʪʘ ʫʢʨʠʪʪʷ, ʘ ʦʪ ʜʦʨʦʩʣʽ ʨʦʩʣʠʥʠ, ʚʞʝ 
ʟ ʧôʷʪʦʛʦ ʨʦʢʫ, ʪʘʢʦʛʦ ʟʘʭʠʩʪʫ ʥʝ ʧʦʪʨʝʙʫʶʪʴ. ʅʦʨʤʠ ʧʦʣʠʚʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʟʥʠʭ ʧʝʨʽʦʜʽʚ 
ʞʠʪʪʷ ʨʦʩʣʠʥʠ. ʊʘʢ, ʧʨʦʨʦʩʣʽ ʩʽʷʥʮʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʣʠʚʫ ʧʨʠʙʣʠʟʥʦ ʦʜʠʥ ʨʘʟ ʚ ʪʠʞʜʝʥʴ. ʈʦʩʣʠʥʠ ʙʽʣʴʰ 
ʜʦʨʦʩʣʽ, ʪʦʙʪʦ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ ʧʽʩʣʷ ʧʦʩʘʜʢʠ, ʧʦʣʠʚʘʪʠ ʤʦʞʥʘ ʚʩʴʦʛʦ ʧʘʨʫ-ʪʨʽʡʢʫ ʨʘʟ ʟʘ ʚʝʩʴ ʪʝʧʣʠʡ 
ʩʝʟʦʥ, ʘʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʜʦʱʫ ʧʽʜ ʢʦʞʥʫ ʨʦʩʣʠʥʫ 
ʧʦʪʨʽʙʥʦ ʚʠʣʠʚʘʪʠ ʚʽʜ ʰʝʩʪʠ ʜʦ ʜʝʚôʷʪʠ ʚʽʜʝʨ ʚʦʜʠ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʥʝ 
ʟʘʙʫʚʘʪʠ ʦʙʨʦʙʣʷʪʠ ʟ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ ʢʨʦʥʫ. ʇʦʣʠʚ ʜʦʱʫʚʘʥʥʷʤ, ʪʦʙʪʦ ʟʚʦʣʦʞʝʥʥʷ ʩʘʤʦʾ ʢʨʦʥʠ 
ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʚʚʝʯʝʨʽ, ʢʦʣʠ ʩʦʥʮʝ ʚʞʝ ʩʭʦʚʘʣʦʩʷ ʟʘ ʦʙʨʽʻʤ.  

ʉʦʩʥʫ ʞʦʨʩʪʢʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʚʦʜʠʪʠ ʷʢ ʛʦʣʦʚʥʫ ʧʦʨʦʜʫ ʧʨʠ ʛʨʫʥʪʦʟʘʭʠʩʥʦʤʫ ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ ʥʘ 
ʜʽʣʷʥʢʘʭ, ʥʝʙʝʟʧʝʯʥʠʭ ʫ ʧʦʞʝʞʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʋʥʽʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʜʘʚʘʪʠ ʧʦʨʦʩʣʴ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ 
ʚʦʛʥʝʤ ʜʦʟʚʦʣʠʪʴ ʙʝʟ ʟʘʡʚʠʭ ʟʘʪʨʘʪ ʚʽʜʥʦʚʠʪʠ ʛʨʫʥʪʦʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ (ʂʦʟʘʢ ɺ.ɺ.). 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɿɽʃɽʅɯ ʅɸʉɸɼɾɽʅʅʗ ʗʂ ʆʉʅʆɺʅʀʁ ʂʆʄʇʆʅɽʅʊ ʌʆʈʄʋɺɸʅʅʗ ɾʀʊʊɭɺʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 
 
ɹʦʞʢʦ ʄ. ɺ., ʂʘʰʧʠʨʦʚʩʴʢʠʡ ɭ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ. ɺ. ʂʨʘʚʯʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʝʮʠʬʽʯʥʫ ʫʨʙʦʝʢʦʩʠʩʪʝʤʫ, ʽʩʪʦʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʢʦʾ ʻ ʟʝʣʝʥʽ 

ʥʘʩʘʜʞʝʥʥʷ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʤʽʩʪʽ ʚʠʢʦʥʫʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʚʘʞʣʠʚʽ 
ʬʫʥʢʮʽʾ. ʅʘʩʘʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʨʝʚʥʦʶ, ʯʘʛʘʨʥʠʢʦʚʦʶ ʽ ʪʨʘʚ'ʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʱʦ 
ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʝʩʪʝʪʠʯʥʦ ʮʽʥʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʽ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʤʽʩʴʢʽʡ 
ʝʢʦʩʠʩʪʝʤʽ. ɺ ʥʘʰ ʯʘʩ ʤʽʩʪʘ ʻ ʰʪʫʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʙʫʣʠ ʩʧʦʨʫʜʞʝʥʽ ʣʶʜʠʥʦʶ ʽ ʪʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 
ʥʝʾ ʷʢ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʪʘʢ ʡ ʫ ʧʣʘʥʽ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʦʟʜʦʨʦʚʣʝʥʥʷ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʽ ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʽ ʫ ʟʚôʷʟʢʫ ʽʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʙʦʨʫ ʚʠʜʽʚ ʜʝʨʝʚ 
ʪʘ ʯʘʛʘʨʥʠʢʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʚ ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ 
ʩʧʨʠʷʪʠ ʦʟʜʦʨʦʚʣʝʥʥʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ (ɹʦʯʘʨʦʚ ʖ.ʇ.,  1972; 
ɹʽʣʷʚʩʴʢʠʡ ʊ.ɼ. , 1996; ʆʛʫʨʮʦʚ ɸ.ʇ., 2003; ʃʝʩʥʽʢ ʆ.ʄ., ɻʽʨʩ ɸ. 2015). 

ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟʘ ʩʚʦʻʶ ʫʯʘʩʪʶ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ, 
ʪʦʙʪʦ ʚʠʢʦʥʫʶʪʴ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ: ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, ʨʝʢʨʝʘʮʽʡʥʠʭ, ʩʪʨʫʢʪʫʨʥʦ-
ʧʣʘʥʫʚʘʣʴʥʠʭ, ʜʝʢʦʨʘʪʠʚʥʦ-ʭʫʜʦʞʥʽʭ. ɼʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʱʝ ʚ ʜʚʦʭ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʷʭ: ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ʩʠʩʪʝʤʠ 
ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʘʜʞʝʥʴ. ʆʙʦʚ'ʷʟʢʦʚʽ ʚʠʤʦʛʘʤʠ ʜʦ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ - ʻ 
ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʽ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ (ʃʝʚʦʥ ʌ.ʄ., 2004; ʂʫʯʝʨʷʚʠʡ ɺ.ʇ., 2005).  

ʇʝʨʝʙʫʚʘʥʥʷ ʣʶʜʠʥʠ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʽʩʪʘ ʟʥʠʞʫʻ ʧʩʠʭʽʯʥʫ ʥʘʧʨʫʛʫ ʣʶʜʠʥʠ, ʚʽʜʥʦʚʣʶʻ 
ʥʝʨʚʦʚʽ ʩʠʣʠ, ʧʦʢʨʘʱʫʻ ʝʤʦʮʽʡʥʠʡ ʪʦʥʫʩ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʣʠ ʩʚʦʾ 
ʬʫʥʢʮʽʾ ʧʦ ʥʘʩʠʯʝʥʥʶ ʧʦʚʽʪʨʷ ʢʠʩʥʝʤ, ʦʯʠʱʝʥʥʶ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʧʠʣʦʚʠʭ ʽ ʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜʥʠʢʽʚ, ʧʦ 
ʟʥʠʞʝʥʥʶ ʰʫʤʫ, ʨʝʛʫʣʶʚʘʥʥʶ ʢʣʽʤʘʪʫ ʽ ʨʝʢʨʝʘʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʝʚʥʠʭ 
ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʧʨʘʚʠʣ ʪʘ ʧʨʠʥʮʠʧʽʚ ʚʝʜʝʥʥʷ ʟʝʣʝʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ 2006 ʨʦʮʽ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ 
ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ɿʘʢʦʥ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʫʪʨʠʤʘʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʥʘʩʝʣʝʥʠʭ 
ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠè ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʦ ʧʨʘʚʦʚʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ 
ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʫ ʤʽʩʪʘʭ ʯʘʩʪʦ ʥʝʭʪʫʶʪʴ 
ʢʣʶʯʦʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʮʠʭ ʇʨʘʚʠʣ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 
ʥʘʩʣʽʜʢʽʚ. 

ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʪʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 
ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʄʽʩʪʦʙʫʜʽʚʥʝ ʟʥʘʯʝʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʦʣʷʛʘʻ 
ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʨʝʛʫʣʷʪʦʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ; ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜ ʽ 
ʯʠʩʪʦʪʫ ʧʦʚʽʪʨʷ;  ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ ʤʽʩʴʢʦʛʦ ʰʫʤʫ; ʩʪʚʦʨʶʶʪʴ ʣʘʥʜʰʘʬʪʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʤʽʩʪʘ ʚ ʮʽʣʦʤʫ, 
ʪʘ ʡʦʛʦ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ; ʟʙʘʛʘʯʫʶʪʴ ʘʨʭʽʪʝʢʪʫʨʥʽ ʘʥʩʘʤʙʣʽ ʽ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʧʘʨʢʽʚ 
ʽ ʩʘʜʽʚ. ʉʠʩʪʝʤʘ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʨʦʟʧʦʜʽʣʦʤ ʤʽʩʪʘ ʥʘ 
ʧʣʘʥʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʦʙʫʤʦʚʣʶʚʘʪʠ ʧʣʘʥʫʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʤʽʩʪʘ (ʄʘʰʠʥʩʢʠʡ ɺ.ʃ., 1999; 
ʉʳʯʝʚʘ ɸ.ɺ., 2002; ɹʝʟʣʶʙʯʝʥʢʦ ʆ.ʉ., ɻʦʨʜʽʻʥʢʦ ʉ.ʄ., ɿʘʚʘʣʴʥʠʡ ʆ.ʄ., 2006). 

ʆʩʢʽʣʴʢʠ, ʟ ʟʝʣʝʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, 
ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʧʽʰʦʭʽʜʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʧʨʦʢʣʘʜʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʪʦ ʤʦʞʥʘ ʩʤʽʣʠʚʦ 
ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʜʦʢʦʨʽʥʥʦʾ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʮʽʣʠʭ ʨʘʡʦʥʽʚ ʪʘ 
ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʞʠʪʪʷ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʥʘʩʘʜʞʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
ʟʘʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ ʪʘ ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʘʥʩʘʤʙʣʽʚ (ʂʨʠʩʘʯʝʥʢʦ ɺ.ʉ., 1996; ʂʦʥʮʝʧʮʽʷ 
ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, 2002; ɿʘʷʯʫʢ ɺ.ʗ., 2008). 

ʆʪʞʝ, ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚ ʤʽʩʪʽ ʚʠʢʦʥʫʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʫʥʢʮʽʡ. ɼʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʫ 
ʜʝʢʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʝ ʪʽʣʴʢʠ ʧʦʣʽʧʰʫʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʡ ʩʘʤʽ 
ʟʘʟʥʘʶʪʴ ʪʠʭ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ. ɺʽʜ ʮʠʭ ʟʤʽʥ ʟʘʣʝʞʠʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 
ʥʘʩʘʜʞʝʥʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʜʞʝ, 
ʫʨʙʘʥʽʟʘʮʽʷ, ʟ ʾʾ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʜʽʻʶ ʥʘ ʚʫʣʠʯʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 
ʨʦʩʣʠʥ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʦʩʪʽʡʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʥʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 
ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʽ, ʙʝʟʫʤʦʚʥʦ, ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 
ʨʦʩʣʠʥ ʚ ʫʨʙʘʥʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 
ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʤʽʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʫ ʽ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʝʢʦʣʦʛʦ-ʝʩʪʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ ɼɽʂʆʈɸʊʀɺʅʀʍ ʈʆʉʃʀʅ ʋ ʃɯʉʆɺʀʍ ʂʋʃʔʊʋʈɸʍ 
ɼʇ çʊʈʆʉʊʗʅɽʎʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 
ɹʦʥʜʘʨʝʥʢʦ ɼ. ɺ.,ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʊʠʧʦʚʠʡ ʩʦʨʪ Pinus strobus ʜʦʩʷʛʘʻ ʫ ʚʠʩʦʪʫ 70 ʤ. ɸʣʝ ʙʽʣʴʰʝ ʚʽʜʦʤʽ ʩʦʩʥʠ ʟʘʚʚʠʰʢʠ ʜʦ 35 ʤ, ʧʨʠ 

ʮʴʦʤʫ ʾʭ ʚʽʢ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 90 ʨʦʢʽʚ. ʊʦʚʱʠʥʘ ʩʪʚʦʣʘ-ʜʦ 1,5 ʤ, ʢʨʦʥʘ ʥʝ ʟʘʥʘʜʪʦ ʛʫʩʪʘ ʽ ʤʦʞʝ ʙʫʪʠ 
ʢʦʥʫʩʦʚʠʜʥʦʶ ʘʙʦ ʧʨʦʩʪʦ ʦʚʘʣʴʥʦʶ, ʟʘʢʨʫʛʣʝʥʦʾ ʬʦʨʤʠ. 

ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè  ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʊʨʦʩʪʷʥʝʮʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ 
ʦʙʣʘʩʪʽ. ɿʘ ʙʦʪʘʥʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʃɻè ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ 
ʯʘʩʪʠʥʽ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʚ ʧʽʜʟʦʥʽ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʽ ʜʝʛʨʘʜʦʚʘʥʠʭ ʯʦʨʥʦʟʝʤʽʚ. 
ʈʦʟʤʥʦʞʝʥʥʷʤ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʘʡʤʘʻʪʴʩʷ ʙʽʣʴʰʝ 40 ʨʦʢʽʚ. ʇʦʧʝʨʝʜʥʽʤʠ 
ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʜʽʚ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʜʝʥʜʨʦʧʘʨʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʜʦʙʨʝ 
ʨʦʩʪʫʪʴ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʠʭ ʪʘ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʜʽʚ ʪʘ 
ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʰʧʠʣʴʢʦʚʠʭ ʧʦʨʽʜ, ʘ ʩʘʤʝ, Larix desidua Mill., Pinus nigra Arn., P. Banksiana Lamb, P. 
strobus L., Picea engelmanii Engelm, P. canadensis (L.) Britt. ʪʘ P. Pungens Engelm., Abies concolor Lind. f. 
çGlaucaè, Pseudotsuga menziesii (Franco) Mirb., Taxus baccata L., Tsuga canadensis (L.) Carr., Thuja 
occidentalis L., Juniperus sabina L., J. communis L. ʪʘ J. virginiana L.. ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʙʫʣʦ 
ʟʙʫʜʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʪʝʧʣʠʯʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʝ ʥʘ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜʘʭ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʤʥʦʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 
ʨʦʩʣʠʥ ʤʘʪʝʨʽʘʣʦʤ, ʟʘʛʦʪʦʚʣʝʥʠʤ ʚ ʜʝʥʜʨʦʧʘʨʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʢʦʤʧʣʝʢʩ ʨʦʟʜʽʣʝʥʠʡ ʥʘ 
ʜʚʘ ʚʽʜʜʽʣʝʥʥʷ ï ʧʦʩʽʚʥʝ ʽ ʞʠʚʮʶʚʘʣʴʥʝ, ʜʝ ʚ ʢʦʞʥʦʤʫ ʜʽʻ ʩʚʦʷ ʩʠʩʪʝʤʘ ʚʠʨʦʱʫʚʘʥʥʷ. ɺ ʪʝʧʣʠʮʷʭ 
ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ ʟ ʧʨʠʪʽʥʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʩʪʝʤʫ ʜʨʽʙʥʦʢʨʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʫ. ʇʦʧʦʚʥʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 
ʧʦʨʽʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʢʫʧʽʚʣʽ ʤʘʪʦʯʥʠʭ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʟʘʛʦʪʽʚʣʽ ʥʘʩʽʥʥʷ ʯʠ ʞʠʚʮʽʚ ʚ ʨʽʟʥʠʭ 
ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʘʭ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʚʠʜʽʚ ʜʦ ʤʽʩʮʝʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʉʫʯʘʩʥʠʡ 
ʘʩʦʨʪʠʤʝʥʪ ʧʦʨʽʜ, ʱʦ ʚʠʨʦʱʫʻʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʣʴʰ ʷʢ 60 ʚʠʜʽʚ 
ʣʠʩʪʷʥʠʭ ʪʘ ʰʧʠʣʴʢʦʚʠʭ ʧʦʨʽʜ. ɻʦʣʦʚʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤʫ 
ʙʫʜʽʚʥʠʮʪʚʽ ʻ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʪʘ ʬʦʨʤʠ ʰʧʠʣʴʢʦʚʠʭ ʧʦʨʽʜ: Thuja occidentalis L. f. çSmaragdè, çBrabantè, 
çColumnaè, çDanicaè, çGolden Globeè, çGlobosaè, çReingoldè, çEricoidesè, Juniperus sabina f. 
çRockeryGemè, çFastigiataè, çTamaris cifoliaè, Juniperus scopulorum Sarg., Picea canadensis (L.) Britt. 
çConicaè. Juniperus horisontalis Moench. ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɾʠʚʮʶʚʘʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʚʠʜʽʚ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʜʚʘ ʩʪʨʦʢʠ: ʨʘʥʥʴʦʚʝʩʥʷʥʝ ï ʪʨʝʪʷ ʜʝʢʘʜʘ ʢʚʽʪʥʷ ï ʜʨʫʛʘ ʜʝʢʘʜʘ ʪʨʘʚʥʷ, ʪʘ 
ʣʽʪʥʻ ï ʪʨʝʪʷ ʜʝʢʘʜʘ ʯʝʨʚʥʷʧʝʨʰʘ ʜʝʢʘʜʘ ʣʠʧʥʷ, ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 
ʤʘʪʝʨʠʥʩʴʢʠʭ ʨʦʩʣʠʥ. ʂʦʨʝʛʫʚʘʥʥʷ ʩʪʨʦʢʽʚ ʞʠʚʮʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ 
ʬʝʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʨʦʩʣʠʥ. ɿʘʛʦʪʽʚʣʷ ʞʠʚʮʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ 
ʧʨʦʮʝʩʦʤ ʞʠʚʮʶʚʘʥʥʷ. ɾʠʚʮʽ ʥʘʨʽʟʘʶʪʴ ʟ ʤʘʪʦʯʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 
ʨʦʟʩʘʜʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨʅɼɯʃɻɸ. ʗʢ ʩʚʽʜʯʠʪʴ 
ʜʦʩʚʽʜ ʨʦʟʛʘʣʫʞʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʞʠʚʮʽ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʰʧʠʣʴʢʦʚʠʭ ʧʦʨʽʜ ʪʘ ʬʦʨʤ ʫʪʚʦʨʶʶʪʴ 
ʟʘ ʜʚʘ ʚʝʛʝʪʘʮʽʡʥʽ ʧʝʨʽʦʜʠ. ɺ ʧʝʨʰʠʡ ʨʽʢ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽ ʫʪʚʦʨʶʶʪʴ ʣʠʰʝ ʢʘʣʶʩ ʘʙʦ ʩʣʘʙʢʽ ʽ ʜʦʩʠʪʴ 
ʢʨʠʭʢʽ ʢʦʨʝʥʽ. ʇʦʧʝʨʝʜʥʽ ʩʧʨʦʙʠ ʚʠʩʘʜʞʫʚʘʥʥʷ ʚ ʰʢʽʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ ʦʜʥʦʨʽʯʥʠʭ ʚʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ ʤʘʣʠ 
ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʟʚôʷʟʢʫ ʟ ʨʽʟʢʠʤʠ ʟʤʽʥʘʤʠ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ (ʧʨʠʪʽʥʝʥʘ ʪʝʧʣʠʮʷ ï ʚʽʜʢʨʠʪʠʡ ʛʨʫʥʪ) 
ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʤ ʩʣʘʙʢʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʈʦʟʩʘʜʥʠʢ ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʃɻè, ʜʝ ʚʠʨʦʱʫʶʪʴʩʷ 
ʚʢʦʨʽʥʝʥʽ ʨʦʩʣʠʥʠ ʪʘ ʩʽʷʥʮʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʢʚ.5 ʅʝʩʢʫʯʘʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʽ ʟʘʡʤʘʻ 
ʧʣʦʱʫ 2,9 ʛʘ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʨʽʚʥʠʡ ʟ ʥʝʚʝʣʠʢʠʤ ʫʭʠʣʦʤ (3-5Á) ʥʘ ʧʽʚʜʝʥʴ. ˆʨʫʥʪ ï ʩʽʨʠʡ ʣʽʩʦʚʠʡ ʩʫʛʣʠʥʦʢ. 
ɺ ʰʢʽʣʴʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʨʦʱʫʚʘʥʥʷ ʚʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ ʪʘ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʪʦʤʩʪʚʘ ʚʠʜʽʚ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʟʝʣʝʥʝʥʥʽ. ʉʠʩʪʝʤʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʰʢʽʣʴʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʤʘʻ 
ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ (ʦʨʘʥʢʘ, ʙʦʨʦʥʫʚʘʥʥʷ, ʢʫʣʴʪʠʚʘʮʽʷ), ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʧʽʜʛʦʪʦʚʢʘ 
ʩʽʷʥʮʽʚ ʯʠ ʚʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ ʜʦ ʩʘʜʽʥʥʷ (ʚʠʢʦʧʫʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, ʧʽʜʨʽʟʘʥʥʷ ʢʦʨʽʥʥʷ) ʪʘ ʚʠʩʘʜʞʫʚʘʥʥʷ 
ʨʦʩʣʠʥ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ. ɿʘʣʝʞʥʦ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʧʽʜ ʯʘʩ 
ʩʘʜʽʥʥʷ ʚ ʰʢʽʣʢʫ ʨʦʟʩʘʜʥʠʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ. ɼʣʷ ʰʚʠʜʢʦ- ʪʘ ʧʦʤʽʨʥʦʨʦʩʣʠʭ ʧʦʨʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʩʭʝʤʘ ʩʘʜʽʥʥʷ: 1ʤ ʤʽʞ ʨʷʜʘʤʠ ʪʘ 0,5-0,8 ʤ ʚ ʨʷʜʘʭ. ɼʣʷ ʧʦʚʽʣʴʥʦʨʦʩʣʠʭ ʧʦʨʽʜ: 0,8-1ʤ ʤʽʞ ʨʷʜʘʤʠ, ʪʘ 0,3-
0,5ʤ ʚ ʨʷʜʘʭ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʥʦʚʣʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʜʽʚ 
ʪʘ ʬʦʨʤ, ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ ʽ ʽʥʰʠʤ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʪʘ 
ʨʦʟʚʠʪʢʫ ʧʝʚʥʠʭ ʧʦʨʽʜ (ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ, ʰʠʨʠʥʘ ʢʨʦʥʠ, ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʢʦʨʝʥʝʚʽ ʧʘʨʦʩʪʢʠ ʪʦʱʦ). 
ʉʘʜʽʥʥʷ ʩʽʷʥʮʽʚ ʪʘ ʚʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ ʚ ʰʢʽʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʚʝʩʥʽ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 
ʩʧʦʢʦʶ ʨʦʩʣʠʥ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʩʘʜʞʫʶʪʴʩʷ ʣʠʩʪʷʥʽ ʚʠʜʠ, ʚ ʜʨʫʛʫ ï ʭʚʦʡʥʽ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʫ ʧʦʣʽʪʠʢʫ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʨʦʟʚʠʪʦʢ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ ʻ 
ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʨʦʙʦʪʽ ʜʝʨʞʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʊʨʦʩʪʷʥʝʮʴʢʝ ʃɻè. ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ, 
ʚʠʨʦʱʝʥʠʡ ʥʘ ʨʦʟʩʘʜʥʠʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ, ʘ ʽ ʚ ʩʫʩʽʜʥʽʭ 
ʦʙʣʘʩʪʷʭ, ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ.  
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ʇʈʆɽʂʊ ɿɸʍʆɼɯɺ ʑʆɼʆ ɽʌɽʂʊʀɺʅʀʍ ʉʇʆʉʆɹɯɺ ɺʀʈʆʑʋɺɸʅʅʗ ʊɸ ɼʆɻʃʗɼʋ ɿɸ ɺʀɼɸʄʀ 
ʈʆɼʋ JUNIPERUS L. ʅɸ ʊɽʈʀʊʆʈɯɰ ʉɸɼʆɺʆɻʆ ʎɽʅʊʈʋ çɽɼɽʃʔɺɽʁʉè 

 
ɹʫʨʷʢʦʚ ʆ. ʉ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʑʦʙ ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʠʡ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʚ ʩʘʜʦʚʦʤʫ ʮʝʥʪʨʽ "ɽʜʝʣʴʚʝʡʩ" ʩʪʚʦʨʝʥʦ ʙʘʟʦʚʠʡ 

ʨʦʟʩʘʜʥʠʢ, ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʦʪʨʝʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʝʢʦʨʘʪʠʚʥʠʤ ʩʘʜʠʚʥʠʤ 
ʤʘʪʝʨʽʘʣʦʤ. ʅʘ ʧʣʦʱʽ 1,2 ʛʘ. ʙʘʟʦʚʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʨʦʟʤʽʱʝʥʦ ʧʦʩʽʚʥʝ ʚʽʜʜʽʣʝʥʥʷ, ʢʦʨʦʙʠ ʜʣʷ 
ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʪʘ ʰʢʽʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ 
ʤʘʪʝʨʽʘʣʫ. ʇʽʩʣʷ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ ʟ ʪʝʧʣʠʮʴ ʚʠʩʘʜʞʫʶʪʴ ʚ ʨʦʟʩʘʜʥʠʢ ʥʘ ʜʦʨʦʱʫʚʘʥʥʷ. 
ɿʚʽʜʢʠ ʨʦʩʣʠʥʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʦʪʨʽʙʥʠʭ ʨʦʟʤʽʨʽʚ ʨʝʘʣʽʟʦʚʫʶʪʴ. ɸʩʦʨʪʠʤʝʥʪ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ 
ʨʦʟʩʘʜʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʜʘʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʧʦʢʫʧʮʽʚ. ʎʝ ï ʷʣʽʚʝʮʴ ʽ ʪʫʷ ʨʽʟʥʠʭ 
ʬʦʨʤ, ʩʘʤʰʠʪ ʚʽʯʥʦʟʝʣʝʥʠʡ, ʧʣʦʜʦʚʽ ʪʘ ʽʥʰʽ. ʋ ʣʽʪʥʶ ʧʦʨʫ ʚ ʨʦʟʩʘʜʥʠʢʫ ʪʘ ʪʝʧʣʠʮʽ ʚʠʩʪʘʯʘʻ ʨʦʙʦʪʠ. ɺ 
ʦʩʥʦʚʥʦʤʫ ʚʝʜʝʪʴʩʷ ʜʦʛʣʷʜ ʟʘ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʞʠʚʮʷʤʠ, ʧʦʩʽʚʘʤʠ ʪʘ ʟʘ ʩʘʜʞʘʥʮʷʤʠ ʜʝʢʦʨʘʪʠʚʥʠʭ 
ʨʦʩʣʠʥ. ʇʨʘʮʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʨʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʾʭ ʧʽʜʞʠʚʣʶʚʘʥʥʷ, ʨʦʟʧʫʰʫʚʘʥʥʷ ʛʨʫʥʪʫ ʪʘ 
ʧʨʦʧʦʣʶʚʘʥʥʷ ʚʽʜ ʙʫʨôʷʥʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʙʦʨʦʪʴʙʫ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʟʜʝʙʽʣʴʰʦʛʦ ʜʦʚʛʦʚʽʯʥʽ, ʤʘʶʪʴ ʙʘʛʘʪʦ ʢʫʣʴʪʠʚʘʨʽʚ, ʷʢʽ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʭʚʦʾ ʪʘ ʛʘʙʽʪʫʩʦʤ ʢʨʦʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʬʽʪʦʥʮʠʜʥʽʩʪʶ ʪʘ 
ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ. ɺʩʝ ʮʝ ʨʦʙʠʪʴ ʾʭ ʥʝʟʘʤʽʥʥʠʤʠ ʚ ʦʟʝʣʝʥʝʥʥʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ɸ. 
ʇ. ʂʦʣʝʩʥʠʢʦʚ, 1974). ɿʘʛʘʣʦʤ ʨʽʜ Juniperus L. ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 70 ʚʠʜʽʚ ʪʘ 27 ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ. ʋ ʃʽʩʦʩʪʝʧʫ 
ʋʢʨʘʾʥʠ ʢʫʣʴʪʠʚʫʶʪʴ 8 ʚʠʜʽʚ ʪʘ 5 ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ (ɺ.ʄ. ʂʦʭʘʥʦʚʩʴʢʠʡ, 2011). ʇʨʠʨʦʜʥʠʡ ʘʨʝʘʣ ʙʽʣʴʰʦʩʪʽ 
ʚʠʜʽʚ ï ʇʽʚʜʝʥʥʘ ʽ ʎʝʥʪʨʘʣʴʥʘ ɭʚʨʦʧʘ, ɸʟʽʷ, ʉʠʙʽʨ, ʂʘʚʢʘʟ. ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʜʫ 
ʩʚʽʪʣʦʣʶʙʥʽ. ʋ ʪʽʥʽ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʪʨʘʯʘʶʪʴ ʱʽʣʴʥʽʩʪʴ ʢʨʦʥʠ ʽ ʟʘʙʘʨʚʣʝʥʥʷ ʭʚʦʾ. ɿʘʪʽʥʝʥʥʷ ʟʜʘʪʥʠʡ 
ʧʝʨʝʥʝʩʪʠ ʣʠʰʝ ʷʣʽʚʝʮʴ ʟʚʠʯʘʡʥʠʡ (Juniperus communis L.), ʘʣʝ ʮʝ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʡʦʛʦ 
ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ. ʗʣʽʚʮʽ ʫʩʧʽʰʥʦ ʨʦʩʪʫʪʴ ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʧʨʦʪʝ ʢʨʘʱʦʛʦ ʨʦʟʚʠʪʢʫ 
ʜʦʩʷʛʘʶʪʴ ʥʘ ʣʝʛʢʠʭ ʽ ʨʦʜʶʯʠʭ. ʇʨʠ ʞʠʚʮʶʚʘʥʥʽ ʥʘ ʧʽʱʘʥʠʭ ʘʙʦ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʫ ʧʦʩʘʜʢʦʚʽ ʷʤʠ 
ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʚʘʪʠ ʢʦʤʧʦʩʪ ʘʙʦ ʪʦʨʬ'ʷʥʫ ʢʨʠʭʪʫ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. ɸ 
ʚ ʜʨʫʛʦʤʫ ï ʚʽʥ ʩʪʘʻ ʙʽʣʴʰ ʧʫʭʢʠʤ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʥʦʞʝʥʥʷ (ɹ.ʁ. ʃʦʛʛʽʥʦʚ ʪʘ ʽʥ., 1980). ʋ 
ʧʨʠʨʦʜʽ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʽʚ ʨʦʜʫ Juniperus L. ʥʘʩʽʥʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʪʨʫʜʦʤʽʩʪʢʦʶ ʩʧʨʘʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ 
ʧʦʪʨʝʙʫʻ ʪʨʠʚʘʣʫ (ʙʣʠʟʴʢʦ ʧʽʚʨʦʢʫ) ʩʪʨʘʪʠʬʽʢʘʮʽʶ, ʘ ʤʦʣʦʜʽ ʩʽʷʥʮʽ ʨʦʩʪʫʪʴ ʧʦʚʽʣʴʥʦ, ʪʦʤʫ ʥʘʡʯʘʩʪʽʰʝ 
ʚʜʘʶʪʴʩʷ ʜʦ ʘʚʪʦʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. ɺʢʦʨʽʥʝʥʽ ʞʠʚʮʽ ʜʘʶʪʴ ʙʽʣʴʰ ʰʚʠʜʢʠʡ ʧʨʠʨʽʩʪ, ʾʭ ʤʦʞʥʘ 
ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ, ʥʽʞ ʩʽʷʥʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʦʟʝʣʝʥʝʥʥʽ. ʍʦʯʘ ʚʽʜʩʦʪʦʢ ʫʢʦʨʽʥʝʥʥʷ ʽ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ, ʘʣʝ, ʪʠʤ ʥʝ ʤʝʥʰ, ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ. ɺʢʦʨʽʥʝʥʽ ʞʠʚʮʽ ʷʣʽʚʮʽʚ ʜʦʨʦʱʫʶʪʴ 
ʫ ʨʦʟʩʘʜʥʠʢʫ ʧʨʦʪʷʛʦʤ 2ï6 ʨʦʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʝʣʠʯʠʥʠ. 

ʄʝʪʦʶ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʧʝʨʝʜʫʩʽʤ ʻ ʦʜʝʨʞʘʥʥʷ ʛʝʥʝʪʠʯʥʦ ʦʜʥʦʨʽʜʥʠʭ ʨʦʩʣʠʥ ʟ 
ʧʝʚʥʠʤʠ ʷʢʦʩʪʷʤʠ: ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ, ʙʘʞʘʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ, ʟʘʙʘʨʚʣʝʥʥʷʤ ʪʘ ʬʦʨʤʦʶ ʣʠʩʪʷ, ʪʦʱʦ, 
ʪʦʙʪʦ ʷʢʦʩʪʝʡ, ʷʢʽ ʧʨʠ ʥʘʩʽʥʥʻʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʧʦʪʦʤʩʪʚʫ ʥʝ ʧʝʨʝʜʘʶʪʴʩʷ ʘʙʦ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʥʝʟʥʘʯʥʽʡ 
ʢʽʣʴʢʦʩʪʽ ʝʢʟʝʤʧʣʷʨʽʚ (ʄ.ɯ. ɻʦʨʜʽʻʥʢʦ ʪʘ ʽʥ., 2005). ɺʽʜʙʽʨ ʞʠʚʮʽʚ ʚʠʜʽʚ ʨʦʜʫ Juniperus L. ʜʣʷ ʚʢʦʨʽʥʝʥʥʷ 
ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ ʟʘ ʙʽʦʣʦʛʦ-
ʝʢʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʨʝʧʨʦʜʫʢʮʽʾ. ɿʘʛʦʪʦʚʣʝʥʥʽ ʝʢʩʧʣʘʥʪʘʪʠ ʞʠʚʮʶʚʘʣʠ ʥʘ ʧʦʯʘʪʢʫ 
ʪʨʘʚʥʷ ʫ ʪʝʧʣʠʮʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʚʫʣʠʮʽ +17ï20 0ʉ. ʆʧʪʠʤʘʣʴʥʦʶ ʚʚʘʞʘʻʪʴʩʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʪʝʧʣʠʮʽ ʚʜʝʥʴ +20ï27 0ʉ, ʽ ʚʥʦʯʽ ï +16ï21 0ʉ. ɾʠʚʮʽ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ 
ʢʨʘʱʝ ʚʢʦʨʽʥʶʚʘʣʠʩʷ ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʙʩʪʨʘʪʫ ʙʫʣʘ ʥʘ 3ï6 0ʉ ʚʠʱʦʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ. ɼʣʷ 
ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʙʩʪʨʘʪʫ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʧʘʣʠʚʦ, ʚʦʜʦ- ʯʠ ʝʣʝʢʪʨʦʧʽʜʽʛʨʽʚ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʽʚ ʨʦʜʫ Juniperus L. ʫ 
ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʤʫ ʣʽʩʦʩʪʝʧʦʚʦʤʫ ʦʢʨʫʟʽ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ: ʷʣʽʚʝʮʴ ʟʚʠʯʘʡʥʠʡ, ʷʣʽʚʝʮʴ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ, ʷʣʽʚʝʮʴ ʩʢʫʧʯʝʥʠʡ, ʷʣʽʚʝʮʴ ʢʦʟʘʮʴʢʠʡ, ʷʣʽʚʝʮʴ ʚʽʨʛʽʥʩʴʢʠʡ, ʷʣʽʚʝʮʴ ʢʠʪʘʡʩʴʢʠʡ. 
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ɺʀʈʆʑʋɺɸʅʅʗ ʉɯʗʅʎɯɺ ʉʆʉʅʀ ɿɺʀʏɸʁʅʆɰ ɿ ɺɯɼʂʈʀʊʆʖ ʂʆʈɽʅɽɺʆʖ ʉʀʉʊɽʄʆʖ 
 
ɻʨʝʰʠʣʦ ʄ. ʄ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃɯʉè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʆ. ɺ. ʉʫʨʛʘʥ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ ʻ ʦʜʥʦʶ ʟ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ, ʷʢʘ ʤʘʻ ʰʠʨʦʢʠʡ ʘʨʝʘʣ ʧʦʰʠʨʝʥʥʷ. 

ʄʘʶʯʠ ʛʘʨʥʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʪʘ ʥʝʚʠʙʘʛʣʠʚʽʩʪʴ ʜʦ ʛʨʫʥʪʫ ʚʦʥʘ ʤʦʞʝ ʨʦʩʪʠ ʥʘ ʨʽʚʥʠʥʘʭ ʟʘ ʨʽʟʥʠʭ 
ʛʨʫʥʪʦʚʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʌʦʨʤʫʻ ʷʢ ʯʠʩʪʽ ʪʘʢ ʽ ʤʽʰʘʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʙʝʨʝʟʦʶ, ʽ ʪʦʤʫ ʚʦʥʘ 
ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ. 

ʉʦʩʥʘ ï ʪʠʧʦʚʠʡ ʨʽʜ ʭʚʦʡʥʠʭ ʯʘʛʘʨʥʠʢʽʚ, ʩʣʘʥʠʢʘ ʘʙʦ ʜʝʨʝʚ ʨʦʜʠʥʠ ʉʦʩʥʦʚʽ, ʚ ʷʢʠʡ ʚʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 
120 ʚʠʜʽʚ. ʉʦʩʥʠ ʟʨʦʩʪʘʶʪʴ ʧʦ ʚʩʽʡ ʇʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ. ʋ ʩʫʙʘʨʢʪʠʯʥʦʤʫ ʪʘ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʽ ʚʦʥʠ 
ʫʪʚʦʨʶʶʪʴ ʣʽʩʠ ʽ ʥʘ ʨʽʚʥʠʥʘʭ, ʽ ʚ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ, ʘ ʚ ʩʫʙʪʨʦʧʽʯʥʦʤʫ ʪʘ ʪʨʦʧʽʯʥʦʤʫ ʧʦʷʩʽ ʩʦʩʥʠ ʨʦʩʪʫʪʴ 
ʧʝʨʝʚʘʞʥʦ ʚ ʛʦʨʘʭ. 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris) ʧʦʰʠʨʝʥʘ ʚ ɭʚʨʦʧʽ ʽ ʉʠʙʽʨʫ. ʋ ʚʠʩʦʪʫ ʨʦʩʣʠʥʠ ʮʴʦʛʦ ʚʠʜʫ ʩʷʛʘʶʪʴ 
ʚʽʜ 20 ʜʦ 40 ʤ. ʉʪʦʚʙʫʨ ʧʨʷʤʠʡ, ʽʟ ʚʠʩʦʢʠʤ ʧʨʠʨʦʜʥʦ ʦʬʦʨʤʣʝʥʠʤ ʰʪʘʤʙʦʤ. ʂʨʦʥʘ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ 
ʢʦʥʫʩʦʧʦʜʽʙʥʘ, ʜʦ ʩʪʘʨʦʩʪʽ ʰʠʨʦʢʘ, ʦʢʨʫʛʣʘ, ʘ ʽʥʦʜʽ ʡ ʧʘʨʘʩʦʣʴʢʦʧʦʜʽʙʥʘ. ɿʽʙʨʘʥʽ ʚ ʧʫʯʢʠ ʧʦ ʜʚʽ ʧʣʦʩʢʽ, 
ʞʦʨʩʪʢʽ, ʟʣʝʛʢʘ ʟʽʛʥʫʪʽ ʭʚʦʾʥʢʠ ʟʘʚʜʦʚʞʢʠ ʜʦ 6 ʩʤ ʟʘʙʘʨʚʣʝʥʽ ʚ ʩʠʟʦ-ʟʝʣʝʥʠʡ ʢʦʣʽʨ. ʉʠʤʝʪʨʠʯʥʽ 
ʷʡʮʝʧʦʜʽʙʥʦ-ʢʦʥʽʯʥʽ ʰʠʰʢʠ ʟʘʚʪʦʚʰʢʠ ʜʦ 3,5 ʩʤ ʩʷʛʘʶʪʴ ʫ ʜʦʚʞʠʥʫ 7 ʩʤ. ɺʠʜ ʩʚʽʪʣʦʣʶʙʥʠʡ, ʟʠʤʦʩʪʽʡʢʠʡ, 
ʘʣʝ ʯʫʪʣʠʚʠʡ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʈʦʩʪʝ ʰʚʠʜʢʦ, ʱʦ ʻ ʜʦʩʠʪʴ ʨʽʜʢʽʩʥʦʶ ʯʝʩʥʦʪʦʶ ʜʣʷ ʩʦʩʦʥ. 
ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʞʠʪʪʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 500 ʨʦʢʽʚ, ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ. 

ʉʽʷʥʮʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʢʨʘʱʝ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʜʦʩʪʘʪʥʴʦ ʨʦʜʶʯʠʭ ʩʫʧʽʱʘʥʠʭ ʽ ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʠʭ 
ˇʨʫʥʪʘʭ. ʅʘʩʽʥʥʷ ʩʦʩʥʠ ʛʦʪʫʶʪʴ ʜʦ ʚʠʩʽʚʫ ʥʘʤʦʯʫʚʘʥʥʷʤ ʚʦʜʽ ʧʨʦʪʷʛʦʤ 18-20 ʛʦʜʠʥ ʘʙʦ ʩʥʽʛʫʚʘʥʥʷʤ. 
ʇʝʨʝʜ ʚʠʩʽʚʦʤ ʡʦʛʦ ʧʨʦʪʨʘʚʣʶʶʪʴ ʬʫʥʛʽʮʠʜʘʤʠ. ʅʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ï 1,5-2 ʛ, ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ 0,5-
1,5 ʩʤ. ʅʘʩʽʥʥʷ ʚʠʩʽʚʘʶʪʴ ʥʘʚʝʩʥʽ, ʚʦʩʝʥʠ, ʘ ʽʥʦʜʽ ʽ ʚʣʽʪʢʫ. ʅʘʡʢʨʘʱʠʤ ʻ ʨʘʥʥʽʡ ʚʝʩʥʷʥʠʡ ʚʠʩʽʚ ʫ ʚʦʣʦʛʠʡ, 
ʜʦʩʪʘʪʥʴʦ ʧʨʦʛʨʽʪʠʡ ˇʨʫʥʪ. ɺʝʩʥʷʥʽ ʧʦʩʽʚʠ ʤʫʣʴʯʫʶʪʴ ʪʦʨʬʦʢʨʠʰʢʦʶ ʘʙʦ ʪʠʨʩʦʶ. ʆʩʽʥʥʽ ʧʦʩʽʚʠ 
ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ ʥʘʩʽʥʥʷ ʚʽʜ ʛʨʠʟʫʥʽʚ, ʘ ʣʽʪʥʽ ï ʯʘʩʪʠʭ ʧʦʣʠʚʽʚ. 

ʉʭʦʜʠ ʩʦʩʥʠ ʥʘ ʧʦʩʽʚʘʭ ʙʝʟ ʤʫʣʴʯʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʠʪʽʥʷʪʠ. ʉʚʦʻʯʘʩʥʽ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟ 
ʛʨʠʙʢʦʚʠʤʠ ʭʚʦʨʦʙʘʤʠ ï ʚʠʣʷʛʘʥʥʷʤ ʽ ʰʶʪʪʝ. ʉʽʷʥʮʽ ʩʦʩʥʠ ʚʠʢʦʧʫʶʪʴ ʥʘʚʝʩʥʽ, ʜʦʩʷʛʘʶʪʴ ʩʪʘʥʜʘʨʪʥʠʭ 
ʨʦʟʤʽʨʽʚ ʫ 1-2-ʨʽʯʥʦʤʫ ʚʽʮʽ. 

ɺʟʘʛʘʣʽ ʥʝ ʪʽʣʴʢʠ ʩʦʩʥʫ ʟʚʠʯʘʡʥʫ, ʘʣʝ ʽ ʙʘʛʘʪʦ ʽʥʰʽ ʭʚʦʡʥʠʭ ʚʠʩʘʜʞʫʚʘʪʠ ʢʨʘʱʝ ʘʙʦ ʥʘʚʝʩʥʽ (ʚ 
ʩʘʤʦʤʫ ʢʽʥʮʽ ʢʚʽʪʥʷ ʽ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ), ʘʙʦ ʚʦʩʝʥʠ (ʚ ʢʽʥʮʽ ʚʝʨʝʩʥʷ ʽ ʜʦ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ). ʗʢʱʦ ʚʠʩʘʜʠʪʠ 
ʩʦʩʥʫ ʟʚʠʯʘʡʥʫ ʥʘ ʜʽʣʷʥʢʫ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, ʪʦ ʻ ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʥʝ ʟʤʦʞʝ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʥʘ 
ʜʽʣʷʥʮʽ, ʽ, ʦʪʞʝ, ʙʫʪʠ ʛʦʪʦʚʦʶ ʜʦ ʟʠʤʠ, ʽ ʩʘʜʞʘʥʝʮʴ ʤʦʞʝ ʟʘʛʠʥʫʪʠ. 

ʑʦʙ ʥʝ ʟʨʫʡʥʫʚʘʪʠ ʟʝʤʣʷʥʠʡ ʢʦʤ, ʨʦʟʨʽʟʘʪʠ ʢʦʥʪʝʡʥʝʨ ʽ ʚʩʪʘʥʦʚʠʪʠ ʟʝʤʣʷʥʠʡ ʢʦʤ ʟ ʩʘʜʞʘʥʮʝʤ 
ʩʦʩʥʠ ʫ ʧʽʜʛʦʪʦʚʣʝʥʫ ʣʫʥʢʫ. ɿʘʧʦʨʫʢʦʶ ʫʩʧʽʭʫ ʪʫʪ ʻ ʩʘʤʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʘʜʞʘʥʮʷ ʚ ʷʤʢʫ, ʥʝ ʪʦʨʢʥʫʚʰʠʩʴ 
ʟʝʤʣʷʥʦʛʦ ʢʦʤʫ. ʇʨʠ ʚʠʩʘʜʮʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʨʦʟʤʽʱʫʶʪʴ ʾʾ ʚ ʷʤʮʽ ʪʘʢ, ʱʦʙ ʢʦʨʝʥʝʚʘ ʰʠʡʢʘ ʩʦʩʥʠ ʚ 
ʨʝʟʫʣʴʪʘʪʽ, ʥʘʚʽʪʴ ʧʽʩʣʷ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ, ʦʧʠʥʠʣʘʩʷ ʥʘ ʨʽʚʥʽ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ, ʦʪʞʝ, ʧʽʩʣʷ ʧʦʩʘʜʢʠ ˇʨʫʥʪ 
ʧʦʪʨʽʙʥʦ ʛʘʨʥʝʥʴʢʦ ʫʱʽʣʴʥʠʪʠ, ʱʦʙ ʥʘʚʽʪʴ ʷʢʱʦ ʽ ʦʩʽʜʘʥʥʷ ʛʨʫʥʪʫ ʪʨʘʧʠʪʴʩʷ, ʪʦ ʚʦʥʦ ʚʠʷʚʠʪʴʩʷ 
ʤʽʥʽʤʘʣʴʥʠʤ. ʅʘ ʧʫʭʢʠʭ ˇʨʫʥʪʘʭ, ʷʢʽ ʟ ʯʘʩʦʤ ʤʦʞʫʪʴ ʧʦʤʽʪʥʦ ʦʩʽʩʪʠ, ʩʘʜʞʘʥʮʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʦʪʨʽʙʥʦ 
ʚʠʩʘʜʞʫʚʘʪʠ ʪʘʢ, ʱʦʙ ʢʦʨʝʥʝʚʘ ʰʠʡʢʘ ʚʠʷʚʠʣʘʩʷ ʥʘʚʽʪʴ ʪʨʦʭʠ ʚʠʱʝ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ; ʚʞʝ ʯʝʨʝʟ ʤʽʩʷʮʴ 
ʚʦʥʘ (ʰʠʡʢʘ) ʟ ˇʨʫʥʪʦʤ ʟʨʽʚʥʷʻʪʴʩʷ. 

ʇʽʩʣʷ ʦʩʪʘʪʦʯʥʦʾ ʧʦʩʘʜʢʠ ʩʘʜʞʘʥʝʮʴ ʩʦʩʥʠ ʧʦʪʨʽʙʥʦ ʧʦʣʠʪʠ ʚʽʜʨʦʤ ʚʦʜʠ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 
ʟʘʤʫʣʴʯʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ʪʦʨʬʦʤ ʘʙʦ ʧʝʨʝʛʥʦʻʤ ʰʘʨʦʤ ʚ ʧʘʨʫ ʩʘʥʪʠʤʝʪʨʽʚ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʙʝʨʝʛʪʠ ʚʦʣʦʛʫ 
ʚ ˇʨʫʥʪʽ. ʇʨʠ ʧʦʣʠʚʽ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʟʚʦʣʦʞʠʪʠ ˇʨʫʥʪ, ʘʣʝ ʽ ʢʨʦʥʫ ʦʙʧʨʠʩʢʫʚʘʪʠ ʟ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ï ʮʝ ʧʦʩʽʚ ʥʘʩʽʥʥʷ. ʇʨʠ ʦʩʽʥʥʴʦʤʫ ʧʦʩʽʚʽ 
ʥʘʩʽʥʥʷ ʥʘ ʛʨʷʜʢʫ ʟ ʨʠʭʣʠʤ ʽ ʧʦʞʠʚʥʠʤ ˇʨʫʥʪʦʤ ʚʦʥʠ ʥʘʚʝʩʥʽ ʟʽʡʜʫʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ (ʜʦ 91%). ʆʜʥʘʢ, 
ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʫ ʚʝʣʠʢʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʦʞ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʚʪʨʘʪʠ ʨʦʟʩʘʜʠ ʧʨʠ 
ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʷʥʮʽʚ. ʊʨʘʧʣʷʻʪʴʩʷ ʮʝ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜ ʥʝʟʥʘʥʥʷ, ʱʦ ʤʦʣʦʜʠʤ ʩʭʦʜʘʤ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʪʨʽʙʥʦ 
ʧʨʠʪʽʥʝʥʥʷ ʽ ʨʝʛʫʣʷʨʥʠʡ ʧʦʣʠʚ, ʪʘʢʠʡ, ʱʦʙ ʟʝʤʣʷ ʧʦʩʪʽʡʥʦ ʙʫʣʘ ʪʨʽʰʢʠ ʚʦʣʦʛʦʶ. ʃʠʰʝ ʥʘ ʪʨʝʪʽʡ ʨʽʢ 
ʩʘʤʦʪʥʷ ʛʽʣʦʯʢʘ ʩʘʜʞʘʥʮʷ ʩʦʩʥʠ ʥʘʙʫʚʘʻ ʙʽʯʥʽ ʧʘʛʦʥʠ ʽ ʪʽʣʴʢʠ ʪʦʜʽ ʾʾ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦʶ 
ʨʦʩʣʠʥʦʶ. 

ʉʽ̫ʥʮʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚʠʨʦʱʫʶʪʴʩʷ ʥʘ ʧʽʱʘʥʠʭ ʽ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. ʇʽʜʛʦʪʦʚʢʘ ʛʨʫʥʪʫ 
ʧʨʦʚʦʜʠʪʴʩʷ ʩʫʮʽʣʴʥʦ ʧʦ ʩʠʩʪʝʤʽ ʟʷʙʣʝʚʦʾ ʦʨʘʥʢʠ. ʇʽʜʛʦʪʦʚʢʘ ʥʘʩʽʥʥʷ ʜʦ ʩʽʚʙʠ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ 
ʥʘʤʦʯʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʨʦʟʯʠʥʽ 0,5 % ʤʘʨʛʘʥʮʝʚʦʛʦ ʢʠʩʣʦʛʦ ʢʘʣʽʶ ï ʚʽʥ ʩʪʠʤʫʣʶʻ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʘ 
ʪʘʢʦʞ ʜʝʟʽʥʬʽʢʫʻ ʡʦʛʦ. ɼʣʷ ʟʘʭʠʩʪʫ ʩʭʦʜʽʚ ʚʽʜ ʚʠʣʷʛʘʥʥʷ ʥʘʩʽʥʥʷ ʦʙʨʦʙʣʷʶʪʴ ʽʥʩʝʢʪʠʮʠʜʦʤ ʇʄʊɼ, 
ʬʦʨʤʘʣʽʥʦʤ ʥʘ ʧʨʦʪʷʟʽ 2 ʛʦʜʠʥ. ʅʦʨʤʘ ʚʠʩʽʚʫ 2 ʛʨ. ɻʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ 1,5 ʩʤ. ɺʟʘʛʘʣʽ ʚʠʨʦʱʫʶʪʴ ʙʝʟ 
ʧʨʠʤʢʥʝʥʥʷ, ʘʣʝ ʷʢʱʦ ʚ ʤʦʤʝʥʪ ʟôʷʚʣʝʥʥʷ ʩʭʦʜʽʚ ʩʪʦʾʪʴ ʧʦʩʫʰʣʠʚʘ ʧʦʛʦʜʘ, ʪʦ ʧʨʠʪʠʥʘʶʪʴ ʱʠʪʘʤʠ ʥʘ 
ʧʨʦʪʷʟʽ 2-3 ʪʠʞʥʽʚ. ʏʘʩ ʩʽʚʙʠ ʧʽʩʣʷ 5ï10 ʪʨʘʚʥʷ. ɺ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʧʦʣʠʚ. ʇʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʽʡʥʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʢʽʨʢʠ ʪʘ ʙʦʨʦʪʴʙʘ ʟ ʙʫʨôʷʥʘʤʠ. ɺʽʢ ʩʽʷʥʮʽʚ 1-2 ʨʽʯʥʽ. ʇʣʘʥʦʚʠʡ 
ʚʠʭʽʜ 1,5 ʤʣʥ. ʰʪʫʢ ʟ 1 ʛʘ (ɻʦʨʜʽʻʥʢʦ ʄ.ɯ. ʪʘ ʽʥ., 2005). 
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ɭ ʎʟʶʥʴʭʘʦ, ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
Ginkgo biloba ï ʧʦʧʝʨʝʜʥʠʢ ʭʚʦʡʥʠʭ, ʚʠʜ ʙʫʚ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʟʦʟʦʡʩʴʢʫ ʝʨʫ (ʧʨʦ ʱʦ 

ʩʚʽʜʯʘʪʴ ʚʽʜʙʠʪʢʠ ʣʠʩʪʷ ʨʝʣʽʢʪʦʚʦʛʦ ʚʠʜʫ ʚ ʪʦʚʱʘʭ ʜʨʝʚʥʽʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ). ʇʦʭʦʜʞʝʥʥʷ ʮʽʻʾ ʨʦʩʣʠʥʠ 
ʢʦʨʽʥʥʷʤ ʩʷʛʘʻ ʚ ʧʝʨʤʩʴʢʠʡ ʧʝʨʽʦʜ, ʘ ʧʦʷʚʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚʠʜʽʚ (ʧʨʠʙʣʠʟʥʦ 15 ʨʽʟʥʦʚʠʜʽʚ), ʚʠʷʚʠʣʠ ʫ 
ʶʨʩʴʢʠʡ ʧʝʨʽʦʜ. ʋ ʪʽ ʧʝʨʽʦʜʠ ʜʝʨʝʚʘ ʛʽʥʢʛʦ ʟʘʧʦʚʥʶʚʘʣʠ ʚʝʣʠʯʝʟʥʽ ʪʝʨʠʪʦʨʽʾ ʽ ʮʽʣʢʦʤ ʚʠʛʣʷʜʘʣʠ ʙʫʜʝʥʥʦ, 
ʷʢ ʩʴʦʛʦʜʥʽʰʥʽ ʪʦʧʦʣʽ ʘʙʦ ʘʢʘʮʽʾ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʚ ʢʨʝʡʜʷʥʠʡ ʧʝʨʽʦʜ ʨʦʩʣʠʥʠ ʧʦʯʘʣʠ ʢʘʪʘʩʪʨʦʬʽʯʥʦ 
ʟʥʠʢʘʪʠ. ɹʣʠʟʴʢʦ ʪʠʩʷʯʽ ʨʦʢʽʚ ʪʦʤʫ ʛʽʥʢʛʦ ʙʫʣʦ ʟʘʚʝʟʝʥʦ ʟ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʚ ʭʨʘʤʦʚʽ ʩʘʜʠ ʂʠʪʘʶ, ʘ ʧʦʪʽʤ 
ʧʦʪʨʘʧʠʣʠ ʫ ʗʧʦʥʽʶ ʪʘ ʂʦʨʝʶ. ʍʦʯʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʘʪʴʢʽʚʱʠʥʦʶ ʮʴʦʛʦ 
ʫʥʽʢʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚʚʘʞʘʶʪʴ ʛʽʨʩʴʢʫ ʤʽʩʮʝʚʽʩʪʴ ʊʷʥʴʤʫʰʘʥʴ, ʱʦ ʫ ʂʠʪʘʾ. ʋ ʤʝʜʠʮʠʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʚʠʜ 
ʚʞʝ ʜʘʚʥʦ ʟʘʢʨʽʧʠʚ ʩʚʽʡ ʘʚʪʦʨʠʪʝʪ. ʑʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʫ ʂʠʪʘʾ ʨʦʩʣʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 
ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʾʭ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʃʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ Ginkgo biloba, ʤʘʶʪʴ 
ʧʦʧʠʪ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɸ ʚʩʝ ʪʦʤʫ, ʱʦ ʚ ʡʦʛʦ ʩʢʣʘʜʽ ʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ, ʷʢʠʭ ʥʝʤʘʻ ʙʽʣʴʰʝ ʥʽ ʚ ʦʜʥʦʤʫ ʟ ʚʽʜʦʤʠʭ 
ʣʶʜʠʥʽ ʨʦʩʣʠʥ, ʪʦʤʫ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʨʦʩʣʠʥʠ ʚ ʥʘʰ ʯʘʩ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ʇʨʦʪʝ, ʪʝʤʧʠ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʫ 21 ʩʪʦʣʽʪʪʽ ʻ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤʠ. ʇʽʜʚʠʱʝʥʥʷ 
ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʦʧʘʜʽʚ ʪʘ ʯʘʩʪʽ ʧʦʩʫʭʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 
ʨʽʩʪ ʜʝʨʝʚ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʤʠʨʘʥʥʷ ʚʠʜʽʚ ʪʘ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ (ʂʨʝʡʛ ʄ. ʈʦʟʘ ɸ.). ɸʜʘʧʪʘʮʽʷ, 
ʚʠʤʠʨʘʥʥʷ ʪʘ ʤʽʛʨʘʮʽʷ ʚʚʘʞʘʶʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʙʦʨʦʪʴʙʠ ʜʝʨʝʚ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ. 

ɼʣʷ ʜʝʨʝʚ ʛʽʥʢʛʦ ʟʜʘʪʥʽʩʪʴ ʤʽʛʨʫʚʘʪʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʦʙʤʝʞʝʥʘ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 
ʇʦ-ʧʝʨʰʝ, ʜʦʚʛʦʚʽʯʥʝ ʜʝʨʝʚʦ ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʤʽʛʨʫʚʘʪʠ ʜʦʩʠʪʴ ʰʚʠʜʢʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ 
ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʇʦ-ʜʨʫʛʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʽʥʽ, ʧʽʟʥʴʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʟʨʽʣʦʩʪʽ 
(ʧʨʠʙʣʠʟʥʦ 20 ʨʦʢʽʚ), ʢʣʦʥʦʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʩʪʦʚʙʫʨʽʚ ʪʘ ʚʝʣʠʢʝ ʥʘʩʽʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 
ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʤʽʛʨʘʮʽʾ ʧʦʧʫʣʷʮʽʾ ʛʽʥʢʛʦ (ɯʥ ɻʦ, ʉʘʥʪʘʤʦʨ, ʌ.ʉ., ɻʦʤʘʥ ʅ.). ɯʤʦʚʽʨʥʦ, ʛʽʥʢʛʦ ʤʦʞʝ 
ʟʘʛʨʦʞʫʚʘʪʠ ʟʥʠʢʥʝʥʥʶ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʧʨʦʞʠʚʘʥʥʷ, ʷʢʱʦ ʨʦʩʣʠʥʘ ʥʝ ʧʨʠʩʪʦʩʫʻʪʴʩʷ ʜʦ ʰʚʠʜʢʠʭ ʟʤʽʥ 
ʢʣʽʤʘʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɯʥ ɻʦ, ʎʟʠʥ ɻʦ, ʉʽʥʴ ʐʝʥʴ, ɻʽʙʽʥ ɺʘʥ, ʊʫʥʣʽ ɺʘʥ ʚ ʂʠʪʘʾ ʟʘ ʩʫʯʘʩʥʠʭ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʷʢ ʚʠʩʦʢʦ, ʪʘʢ ʽ ʩʝʨʝʜʥʴʦ ʧʨʠʜʘʪʥʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʛʽʥʢʛʦ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 
ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʇʨʦʚʽʥʮʽʾ ʐʘʥʴʜʫʥ, ʎʟʷʥʩʫ ʪʘ ɸʥʴʭʦʡ. ɹʽʣʴʰʽʩʪʴ ʽʥʰʠʭ 
ʨʘʡʦʥʽʚ ʂʠʪʘʶ ʙʫʣʠ ʥʝʚʽʜʧʦʚʽʜʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʽʩʥʫʚʘʥʥʷ ʛʽʥʢʛʦ (ʥʘ 76,16 %). 

ʊʘʢʦʞ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʤʽʨʥʝ ʧʦʪʝʧʣʽʥʥʷ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʠʡ 
ʚʧʣʠʚ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ Ginkgo biloba ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ. ʆʜʥʘʢ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʧʣʦʱʘ 
ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʥʢʛʦ ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ ʟʤʝʥʰʫʚʘʪʠʩʷ, ʤʦʞʣʠʚʦ, ʥʘʧʦʣʦʚʠʥʫ ʜʦ ʢʽʥʮʷ ʩʪʦʣʽʪʪʷ, ʱʦ ʚʠʢʣʠʢʘʻ 
ʩʝʨʡʦʟʥʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʧʦʣʽʪʠʢʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʂʠʪʘʶ. 

ʆʜʠʥ ʽʟ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʧʣʠʚʦʤ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʟʠʤʦʚʠʡ ʩʧʦʢʽʡ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ. ʊʦʤʫ ʱʦ ʭʦʣʦʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʛʫʣʶʶʪʴ ʚʠʢʠʜʠ ʝʥʜʦʜʦʨʤʽʥʪʫ ʟ ʨʦʩʣʠʥ, ʪʘʢʽ 
ʪʝʤʧʝʨʘʪʫʨʠ ʚʚʘʞʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʠ ʚ ʢʦʥʢʨʝʪʥʦʤʫ 
ʢʣʽʤʘʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ. ʇʦʰʠʨʝʥʽ ʧʨʠʨʦʜʥʽ ʧʦʧʫʣʷʮʽʾ ʛʽʥʢʛʦ, ʧʨʦʩʫʚʘʶʪʴʩʷ ʥʘ ʧʽʚʜʝʥʴ, ʱʦ 
ʱʝ ʙʽʣʴʰʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʠʜ ʜʦʩʠʪʴ ʯʫʪʣʠʚʠʡ ʜʦ ʭʦʣʦʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ɺʽʣʴʩʦʥ, ɼʞ.). ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ 
ʚʝʣʠʢʠʭ ʧʣʘʥʪʘʮʽʡ ʛʽʥʢʛʦ ʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʘʡʦʥʘʭ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ. ʆʩʢʽʣʴʢʠ ʢʣʽʤʘʪ 
ʧʦʪʝʧʣʽʰʘʻ, ʚʠʨʦʱʫʚʘʥʥʷ Ginkgo biloba ʩʪʘʥʝ ʤʦʞʣʠʚʦ ʚ ʪʠʭ ʨʘʡʦʥʘʭ, ʥʘ ʷʢʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ 
ʨʦʩʣʠʥʠ ʥʝʤʦʞʣʠʚʝ. 

ʑʦʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʠ, ʪʦ ʷʢ ʩʪʚʝʨʜʞʫʻ ʆʩʪʫʜʽʤʦʚ ɸ. ʆ., ʤʦʞʣʠʚʦʩʪʽ ʜʦ ʘʜʘʧʪʘʮʽʾ 
ʽʥʪʨʦʜʫʮʝʥʪʘ ʜʫʞʝ ʚʠʩʦʢʽ. ɸʜʞʝ, ʚ ʜʘʥʠʡ ʯʘʩ Ginkgo biloba ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʙʦʪʘʥʽʯʥʠʭ 
ʩʘʜʽʚ. ʊʘʢʦʞ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʦʟʝʣʝʥʝʥʥʽ, ʷʢ ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ. ɼʝʨʝʚʘ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʜʦʙʨʝ ʩʪʽʡʢʽ ʜʦ ʩʠʣʴʥʠʭ ʚʽʪʨʽʚ ʽ ʩʥʽʛʦʚʠʭ ʟʘʤʝʪʽʚ. ʎʝ ʜʝʨʝʚʦ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʝ ʜʣʷ 
ʦʟʝʣʝʥʝʥʥʷ ʧʽʚʜʝʥʥʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ. ɺʦʥʦ ʯʫʜʦʚʦ ʚʠʪʨʠʤʫʻ ʫʤʦʚʠ ʧʨʦʤʠʩʣʦʚʦʾ ʟʘʛʘʟʦʚʘʥʦʩʪʽ, 
ʥʝʚʠʙʘʛʣʠʚʝ ʜʦ ˇʨʫʥʪʽʚ, ʩʪʽʡʢʝ ʧʨʦʪʠ ʛʨʠʙʢʦʚʠʭ ʪʘ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʤʘʡʞʝ ʥʝ ʧʦʰʢʦʜʞʫʻʪʴʩʷ 
ʢʦʤʘʭʘʤʠ. ʎʝ ʜʝʨʝʚʦ ʜʦʚʛʦʚʽʯʥʝ. ʆʢʨʝʤʽ ʡʦʛʦ ʝʢʟʝʤʧʣʷʨʠ ʞʠʚʫʪʴ 2000 ʨʦʢʽʚ, ʟʨʦʩʪʘʶʯʠ ʟʘ ʮʝʡ ʯʘʩ ʜʦ 40 
ʤ ʟʘʚʚʠʰʢʠ ʧʨʠ ʪʦʚʱʠʥʽ ʩʪʦʚʙʫʨʘ ʜʦ 1 ʤ (https://agrarii-razom.com.ua). 

ɺʨʘʭʦʚʫʶʯʠ ʮʽʥʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʣʽʢʪʦʚʦʛʦ ʚʠʜʫ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʡʦʛʦ 
ʽʥʪʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʚʠʩʦʢʫ ʟʥʘʯʫʱʽʩʪʴ ʩʪʚʦʨʝʥʥʷ, ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ, ʧʣʘʥʪʘʮʽʡ Ginkgo 
biloba. ɿʘʛʘʣʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʨʝʣʽʢʪʦʚʠʡ ʚʠʜ ʫ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 
ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʶ ʽʥʪʨʦʜʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ʇʨʠ ʮʴʦʤʫ, ʫʩʧʽʰʥʽʩʪʴ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʚʠʜʫ 
ʻ ʟʘʜʦʚʽʣʴʥʦʶ ʪʘ ʜʦʙʨʦʶ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʉʊɺʆʈɽʅʅʗ ʂʋʃʔʊʋʈʀ ɼʋɹɸ ɿɺʀʏɸʁʅʆɻʆ 
 
ɭʣʘʥʢʽʥ ʆ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃɯʉè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʆ. ɺ. ʉʫʨʛʘʥ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʻ ʙʘʛʘʪʦʨʽʯʥʦʶ ʨʦʩʣʠʥʦʶ ʨʦʜʠʥʠ ɹʫʢʦʚʠʭ. ɼʘʥʘ ʜʝʨʝʚʥʘ ʧʦʨʦʜʘ ʻ ʜʦʩʠʪʴ 

ʧʦʰʠʨʝʥʦʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ. ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʻ ʥʘʡʙʽʣʴʰ ʜʦʚʛʦʚʽʯʥʠʡ ʚʠʜ ʜʝʨʝʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʦʜʥʘ ʟ 
ʥʘʡʮʽʥʥʽʰʠʭ ʧʦʨʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʽʩʦʚʽʡ ʛʘʣʫʟʽ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ 
ʟʚʠʯʘʡʥʦʛʦ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 1621 ʪʠʩ. ʛʘ (96 % ʫʩʽʻʾ ʧʣʦʱʽ ʜʽʙʨʦʚ). ɼʝʨʝʚʠʥʘ ʜʫʙʘ ʜʦʩʠʪʴ ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʝʙʣʽʚ, ʪʦʤʫ ʱʦ ʤʘʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʤʽʮʥʦʩʪʽ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ 
ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʏʝʨʝʟ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚ ʜʝʨʝʚʠʥʽ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʫʙ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʦʶ 
ʜʦ ʛʥʠʪʪʷ ʟ ʫʩʽʭ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ. ʋ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʧʦʧʫʣʷʨʥʽ ʜʫʙʦʚʽ ʤʘʩʠʚʠ ʪʘ ʛʘʾ. ɸʢʪʠʚʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʧʦʚôʷʟʘʥʝ ʟ ʡʦʛʦ ʚʠʩʦʢʦʶ ʮʽʥʥʽʩʪʶ ʜʝʨʝʚʠʥʠ ʷʢ 
ʤʘʪʝʨʽʘʣʫ. 

ɹʘʛʘʪʦʚʽʢʦʚʠʡ ʚʠʨʦʙʥʠʯʠʡ ʜʦʩʚʽʜ ʪʘ ʣʽʩʽʚʥʠʯʘ ʥʘʫʢʘ ʩʬʦʨʤʫʚʘʣʠ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ 
ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨ: ʯʘʩʪʢʦʚʽ, ʩʫʮʽʣʴʥʽ ʽ ʧʦʧʝʨʝʜʥʽ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ 
ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʥʘ ʧʨʦʩʪʦʨʘʭ ʇʦʣʽʩʩʷ, ʻ ʯʘʩʪʢʦʚʽ ʢʫʣʴʪʫʨʠ ʥʘ ʩʫʮʽʣʴʥʠʭ ʣʽʩʦʩʽʢʘʭ. ʌʦʨʤʫʚʘʥʥʷ 
ʩʫʮʽʣʴʥʠʭ ʢʫʣʴʪʫʨ ʚʠʤʘʛʘʻ ʢʦʨʯʫʚʘʥʥʷ ʣʽʩʦʩʽʢ ʫ ʜʽʙʨʦʚʘʭ ʇʦʣʽʩʩʷ ʪʘ ʃʽʩʦʩʪʝʧʫ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʦʨʦʜʞʫʻ 
ʽ ʟʥʠʞʫʻ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʾʭ ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʇʨʠ ʩʫʮʽʣʴʥʦʤʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 
ʧʝʚʥʦʶ ʤʽʨʦʶ ʨʫʡʥʫʻʪʴʩʷ ʥʽʟʜʨʶʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʫ, ʷʢʘ ʻ ʪʠʧʦʚʦʶ ʜʣʷ ʣʽʩʫ, ʱʦ ʟʽ ʩʚʦʛʦ ʙʦʢʫ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ. ʇʨʠʨʦʜʘ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 
ʧʦʪʨʝʙʫʻ ʟʙʝʨʝʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʽ ʦʙʦʚôʷʟʢʦʚʦʾ ʥʘʷʚʥʦʩʪʽ ʥʘ ʥʠʭ ʣʽʩʦʚʦʾ 
ʧʽʜʩʪʠʣʢʠ. 

ʇʦʚʝʨʭʥʝʚʽ ʰʘʨʠ ˇʨʫʥʪʫ, ʷʢʽ ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʧʽʜʩʪʠʣʢʦʶ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʚʦʣʦʛʠ, 
ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʜʦʩʪʘʪʥʴʦ ʭʦʨʦʰʠʤ ʨʦʟʚʠʪʢʦʤ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʨʦʩʪʦʤ 
ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʜʝʨʝʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʘ ʨʦʟʢʦʨʯʦʚʘʥʠʭ ʣʽʩʦʩʽʢʘʭ ʧʽʩʣʷ ʪʠʤʯʘʩʦʚʦʛʦ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ (ʟʦʢʨʝʤʘ, ʩʽʨʠʭ ʣʽʩʦʚʠʭ) ʪʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʱʝ ʙʽʣʴʰʝ ʟʥʠʞʫʶʪʴʩʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʤʽʩʮʷʭ ʧʽʩʣʷ 
ʪʠʤʯʘʩʦʚʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʜʽʙʨʦʚʘʭ, ʤʘʣʠ ʥʘʙʘʛʘʪʦ ʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ, ʥʽʞ 
ʪʘʢʽ ʩʘʤʽ ʢʫʣʴʪʫʨʠ ʥʘ ʥʝ ʨʦʟʢʦʨʯʦʚʘʥʽʡ ʣʽʩʦʩʽʮʽ. ʍʦʯ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ (ʜʦ 15 ʨʦʢʽʚ) ʚʦʥʠ ʨʦʩʣʠ ʙʽʣʴʰ 
ʽʥʪʝʥʩʠʚʥʦ, ʫ 25-ʨʽʯʥʦʤʫ ʚʽʮʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʟʥʘʯʥʦ ʟʥʠʟʠʣʠʩʷ, ʘ ʫ 35 ʨʦʢʽʚ ʧʨʠʨʽʩʪ ʧʦ ʚʠʩʦʪʽ ʚʞʝ ʙʫʚ 
ʫʜʚʽʯʽ ʤʝʥʰʠʤ, ʥʽʞ ʫ ʢʫʣʴʪʫʨʘʭ ʥʘ ʥʝ ʨʦʟʢʦʨʯʦʚʘʥʠʭ ʣʽʩʦʩʽʢʘʭ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʢʦʨʯʫʚʘʥʥʷ ʣʽʩʦʩʽʢ ʽ 
ʪʠʤʯʘʩʦʚʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʜʽʙʨʦʚʘʭ ʧʝʨʝʩʪʘʻ ʚʽʜʯʫʚʘʪʠʩʷ ʣʠʰʝ ʯʝʨʝʟ 70-80 
ʨʦʢʽʚ, ʢʦʣʠ ʧʦʨʫʰʝʥʠʡ ˇʨʫʥʪ ʚʽʜʥʦʚʣʶʻ ʩʚʦʶ ʨʦʜʶʯʽʩʪʴ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʯʘʩʪʢʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʥʝ 
ʨʦʟʢʦʨʯʦʚʘʥʠʭ ʣʽʩʦʩʽʢʘʭ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝ 
ʟʥʠʞʫʻʪʴʩʷ ʡʦʛʦ ʨʦʜʶʯʽʩʪʴ. 

ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʘʩʪʢʦʚʠʭ ʢʫʣʴʪʫʨ (ʙʽʣʴʰʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʤʝʥʰʘ ʤʘʪʝʨʽʘʣʴʥʘ ʚʠʪʨʘʪʥʽʩʪʴ ʽ 
ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ), ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʥʘʜʘʚʘʪʠ ʾʤ ʧʝʨʝʚʘʛʫ ʧʨʠ ʰʪʫʯʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʣʽʩʦʩʽʢ. 

ɺʠʜʽʣʷʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʫʙʘ ʥʘ ʣʽʩʦʩʽʢʘʭ. ɺʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʘʚʥʦʩʪʽ ʟʨʫʙʫ, 
ʧʦʥʦʚʣʝʥʥʷ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ, ʾʭ ʚʠʩʦʪʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ, ʟʽʤʢʥʫʪʦʩʪʽ ʪʦʱʦ. ʅʘ ʟʨʫʙʘʭ ʽʟ ʨʽʚʥʦʤʽʨʥʠʤ 
ʨʦʟʧʦʜʽʣʦʤ ʩʘʤʦʩʽʚʫ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʜʣʷ ʟʜʝʰʝʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʣʴʪʫʨ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʩʘʜʽʥʥʷ ʘʙʦ ʧʦʩʽʚ ʜʫʙʘ ʨʷʜʘʤʠ. ʇʨʠ ʟʥʘʯʥʽʡ ʚʠʩʦʪʽ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʧʨʦʨʫʙʫʶʪʴʩʷ ʢʦʨʠʜʦʨʠ, ʚ ʷʢʠʭ ʨʷʜʘʤʠ 
ʯʠ ʧʣʦʱʠʥʘʤʠ ʚʠʩʽʚʘʶʪʴʩʷ ʞʦʣʫʜʽ ʜʫʙʘ ʘʙʦ ʚʠʩʘʜʞʫʶʪʴʩʷ ʩʽʷʥʮʽ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʨʷʜ ʽʟ ʯʘʩʪʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ 
ʟʘʡʤʘʶʪʴ ʩʫʮʽʣʴʥʽ ʢʫʣʴʪʫʨʠ ʜʫʙʘ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʥʝʟʘʣʽʩʥʝʥʠʭ ʣʽʩʦʩʽʢʘʭ, ʛʘʣʷʚʠʥʘʭ, ʘ ʪʘʢʦʞ ʥʘ 
ʧʣʦʱʘʭ, ʱʦ ʚʠʡʰʣʠ ʟ-ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʂʫʣʴʪʫʨʘ ʜʫʙʘ ʥʘ ʙʝʟʣʽʩʥʠʭ ʧʣʦʱʘʭ 
ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʘ, ʥʽʞ ʥʘ ʧʣʦʱʘʭ, ʚʢʨʠʪʠʭ ʧʦʨʦʩʣʣʶ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʧʦʜʽʙʥʽ ʜʦ ʫʤʦʚ ʣʽʩʦʩʽʢ, ʚʢʨʠʪʠʭ ʧʦʨʦʩʣʣʶ, ʱʦ ʘʢʪʠʚʽʟʫʶʪʴ ʨʽʩʪ ʜʫʙʘ. ʎʝ 
ʤʦʞʣʠʚʦ ʜʦʩʷʛʥʫʪʠ ʥʘʩʘʜʞʝʥʥʷʤ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ, ʜʦʤʽʰʢʦʶ ʜʦ ʜʫʙʘ ʨʽʟʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʣʽʩʽʚʥʠʯʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪ ʽ ʥʘ ʛʦʣʦʚʥʫ ʧʦʨʦʜʫ. 

ɼʦʩʣʽʜʠ ʽ ʚʠʨʦʙʥʠʯʽ ʥʘʩʘʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʜʫʙ ʧʦʛʘʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʧʨʠ ʟʤʽʰʫʚʘʥʥʽ ʡʦʛʦ 
ʟ ʙʝʨʝʟʦʶ ʪʘ ʪʦʧʦʣʝʶ. ɿ ʮʠʤʠ ʧʦʨʦʜʘʤʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʛʨʫʧʦʚʝ ʟʤʽʰʫʚʘʥʥʷ, ʘ ʥʝ ʨʷʜʘʤʠ ʽ ʥʝ ʚ ʨʷʜʘʭ. 
ɹʘʞʘʥʠʤʠ ʩʫʧʫʪʥʠʢʘʤʠ ʜʫʙʘ ʚʚʘʞʘʶʪʴʩʷ ʣʠʧʘ, ʢʣʝʥ ʧʦʣʴʦʚʠʡ ʽ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʛʨʘʙ, ʛʨʫʰʘ ʣʽʩʦʚʘ, ʷʙʣʫʥʷ. 

ʋ ʧʝʨʽʦʜ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ, ʷʢʝ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ 70 ʨʨ. ʍʍ ʩʪʦʣʽʪʪʷ, 
ʧʦʩʪʨʘʞʜʘʣʠ ʢʫʣʴʪʫʨʠ ʜʫʙʘ, ʷʢʽ ʩʪʚʦʨʶʚʘʣʠʩʷ ʧʦʩʘʜʢʦʶ ʩʽʷʥʮʽʚ ʥʘ ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ. ʂʫʣʴʪʫʨʠ ʜʫʙʘ, ʷʢʽ 
ʩʪʚʦʨʶʚʘʣʠʩʷ ʧʦʩʽʚʦʤ ʞʦʣʫʜʽʚ, ʚʠʷʚʠʣʠʩʷ ʩʪʽʡʢʠʤʠ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʽʚ ʞʦʣʫʜʽʚ ʥʘ ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ ʬʦʨʤʫʻ ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʃʽʩʽʚʥʠʢʘʤʠ ʩʬʦʨʤʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʜʽʙʨʦʚʘʭ ʽ ʩʭʝʤʠ 
ʟʤʽʰʫʚʘʥʥʷ ʮʠʭ ʧʦʨʽʜ. ʋʩʽ ʚʦʥʠ ʤʘʶʪʴ ʻʜʠʥʫ ʤʝʪʫ: ʩʪʚʦʨʠʪʠ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʜʫʙʘ, 
ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʥʝʦʙʭʽʜʥʫ ʫʯʘʩʪʴ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʩʪʫ (ɻʦʨʜʽʻʥʢʦ ʪʘ ʽʥ., 2005).  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

62 

ʂʃɯʄɸʊʀʏʅɯ ɿʄɯʅʀ, ɺʃʀɺ ʅɸ ɿɽʃɽʅɯ ʅɸʉɸɼɾɽʅʅʗ ʄɯʉʊɸ 
 
ɿʫʙʘʭʘ ɸ. ɻ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʘ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʨʦʟʛʣʷʜʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ ʥʝʘʙʠʷʢʠʡ ʚʧʣʠʚ ʥʘ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ; ʚʠʷʚʠʪʠ ʥʘʩʣʽʜʢʠ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤʽʩʪʘ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʠʟʢʫ 
ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʟʝʣʝʥʠʭ ʟʦʥ.   

ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʣʽʤʘʪ ʋʢʨʘʾʥʠ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʚʞʝ ʧʦʯʘʚ ʟʤʽʥʶʚʘʪʠʩʷ 
(ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʥʘʯʝʥʴ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ). 
ʇʦʻʜʥʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʢʣʽʤʘʪʠʯʥʦʾ ʟʤʽʥʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, 
ʩʪʚʦʨʶʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʪʘ ʥʘ ʧʦʨʫʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ 
ʥʘʩʘʜʞʝʥʴ. 

ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʤʽʩʪʘ ï ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ, ʷʢ ʘʪʤʦʩʬʝʨʥʦʾ, ʪʘʢ ʽ ˇʨʫʥʪʦʚʦʾ, 
ʥʝʩʧʨʠʷʪʣʠʚʽ ʘʪʤʦʩʬʝʨʥʽ ʷʚʠʱʘ (ʧʠʣʦʚʽ ʙʫʨʽ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʽʥʚʝʨʩʽʾ). ʊʝʨʠʪʦʨʽʷ ʤʽʩʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 
ʨʝʛʽʦʥʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ 
ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʧʦʨʫʰʫʶʪʴʩʷ ʬʝʥʦʣʦʛʽʯʥʽ ʨʠʪʤʠ ʨʦʩʪʫ ʽ 
ʨʦʟʚʠʪʢʫ, ʟʥʠʞʫʻʪʴʩʷ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʜʝʨʝʚ ʚʽʜʤʠʨʘʻ ʟʘʜʦʚʛʦ ʜʦ ʥʘʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʽʢʫ 
ʩʪʘʨʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 
ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʛʥʠʱ ʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ. 

ɿʤʝʥʰʝʥʥʷ ʧʣʦʱ ʟʝʣʝʥʠʭ ʟʦʥ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʘʩʪʫʧʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ: 

- ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʪʽʥʝʥʥʷ ʚʫʣʠʮʴ, ʱʦ ʧʽʜ ʯʘʩ ʩʧʝʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʫ, ʽ ʷʢ 
ʥʘʩʣʽʜʦʢ, ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ; 

- ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʩʢʽʣʴʢʠ ʜʝʨʝʚʘ ʚʠʢʦʥʫʶʪʴ ʧʠʣʦʽʟʦʣʷʮʽʡʥʫ, ʛʘʟʦʟʘʭʠʩʥʫ 
ʬʫʥʢʮʽʾ ʪʘ ʟʙʘʛʘʯʫʶʪʴ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʢʠʩʥʝʤ; 

- ʧʽʜ ʟʝʣʝʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʥʠʢʘʶʪʴ ʩʢʣʘʜʥʽ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ, ʷʢʽ 
ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʦʩʽʜʘʥʥʶ ʧʠʣʫ; 

- ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʟʘʩʦʙʦʤ ʟʘʭʠʩʪʫ ˇʨʫʥʪʫ ʚʽʜ ʝʨʦʟʽʾ ʪʘ ʥʘʜʤʽʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 
ʩʦʥʷʯʥʠʤ ʧʨʦʤʽʥʥʷʤ (ʚʝʣʠʢʽ ʜʝʨʝʚʘ ʟ ʧʦʪʫʞʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʪʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʢʦʨʝʥʽ ʷʢʠʭ 
ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʝ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʥʘʩʣʽʜʢʽʚ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʟʘʭʦʜʠ, ʚʠʢʦʥʫʶʯʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ 
ʢʦʥʮʝʧʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʪ,ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʙʣʘʰʪʫʚʘʥʥʷ ʤʽʩʴʢʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ.  

ɿʘʭʦʜʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʜʘʧʪʘʮʽʶ ʟʝʣʝʥʠʭ ʟʦʥ ʤʽʩʪʘ ʜʦ ʢʣʽʤʘʪʠʯʥʦʾ ʟʤʽʥʠ: 
1. ʇʨʦʚʝʜʝʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʤʽʩʪʽ, ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʣʦʱ ʽ ʯʽʪʢʠʭ ʤʝʞ 

ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʦʾ ʩʭʝʤʠ ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʪʘ. 
2. ɿʘʢʨʽʧʣʝʥʥʷ ʟʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʫʩʪʘʥʦʚʘʤʠ, ʰʢʦʣʘʤʠ ʪʘ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ 

ʦʢʨʝʤʠʭ ʟʝʣʝʥʠʭ ʟʦʥ ʤʽʩʪʘ ï ʷʢ ʩʧʦʩʽʙ ʧʦʢʨʘʱʝʥʥʷ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ ʪʘ ʟ ʤʝʪʦʶ ʾʭ ʟʙʝʨʝʞʝʥʥʷ. 
3. ʂʦʥʩʫʣʴʪʘʮʽʷ ʟ ʬʘʭʽʚʮʷʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʽʚ ʜʝʨʝʚ, ʷʢʽ ʢʨʘʱʝ ʧʨʠʩʪʦʩʫʶʪʴʩʷ ʜʦ ʦʯʽʢʫʚʘʥʠʭ 

ʟʤʽʥ ʢʣʽʤʘʪʫ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʩʧʨʠʷʪʠ ʾʭ ʧʦʰʠʨʝʥʥʶ. 
4. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʥʦʚʠʭ ʟʝʣʝʥʠʭ ʟʦʥ, ʧʝʨʝʜʙʘʯʠʪʠ ʩʪʚʦʨʝʥʥʷ ʚ ʾʭ ʤʝʞʘʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʷʚʥʠʭ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʧʦʛʘʥʦʤʫ ʩʪʘʥʽ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʠʭ ʟʝʣʝʥʠʭ ʟʦʥ. 
5. ʉʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʩʠʩʪʝʤ ʧʦʣʠʚʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʽʜ 

ʯʘʩ ʣʽʪʥʽʭ ʩʫʭʠʭ ʽ ʩʧʝʢʦʪʥʠʭ ʧʝʨʽʦʜʽʚ. 
6. ʇʨʠ ʧʦʩʘʜʮʽ ʥʦʚʠʭ ʧʘʨʢʽʚ ʪʘ ʩʢʚʝʨʽʚ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ʻ ʪʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʘʛʘʪʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ (ʩʚʦʻʨʽʜʥʘ çʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽʩʪʴè, ʢʦʣʠ ʚʝʨʭʥʽʡ 
ʷʨʫʩ ʟʘʡʤʘʶʪʴ ʜʝʨʝʚʘ, ʩʝʨʝʜʥʽʡ ï ʢʫʱʽ, ʘ ʥʠʞʥʽʡ  ï ʪʨʘʚʠ). 

7. ʇʝʨʽʦʜʠʯʥʝ ʨʦʟʯʠʱʝʥʥʷ ʪʘ ʚʠʨʫʙʘʥʥʷ ʩʫʭʦʩʪʦʶ ʚ ʤʝʞʘʭ ʟʝʣʝʥʠʭ ʟʦʥ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʡʤʦʚʽʨʥʦʩʪʽ 
ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʢʦʥʪʨʦʣʶ ʟʘ ʭʚʦʨʦʙʘʤʠ ʨʦʩʣʠʥ ʪʘ ʰʢʽʜʥʠʢʘʤʠ. 

8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʦʟʝʣʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʜʝ ʚʘʞʢʦ ʟʥʘʡʪʠ ʤʽʩʮʝ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʝʣʝʥʠʭ ʟʦʥ. 

9. ɺʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʦʟʝʣʝʥʝʥʥʷ 
ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʧʣʦʱ. 

10. ɼʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ ʤʽʩʪʘ ʙʨʘʪʠ ʥʘ ʨʦʙʦʪʫ ʬʘʭʽʚʮʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʦʩʚʽʪʦʶ, ʱʦ 
ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʩʣʠʥʘʤ ʥʘʣʝʞʥʠʡ ʜʦʛʣʷʜ ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʛʨʦʪʝʭʥʽʢʠ, ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 
ʧʦʩʘʜʢʠ ʦʙʨʽʟʢʠ, ʜʦʛʣʷʜʫ ʟʘ ʜʝʨʝʚʘʤʠ. 

11. ʈʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʟʽ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 
ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʤʽʩʪʘ, ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 
ʥʘ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʤʽʩʪʘ. 
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ʇʈʀʏʀʅʀ ʇʆɻɯʈʐɽʅʅʗ ʉʊɸʅʋ ʃɯʉʆɺʀʍ ʈɽʉʋʈʉɯɺ ʊɸ ʐʃʗʍʀ ʑʆɼʆ ɰʍʅʔʆɻʆ ʇʆʂʈɸʑɽʅʅʗ 
 
ɯʛʥʘʪʝʥʢʦ ɸ. ɸ., ʄʘʨʯʝʥʢʦ ʆ. ʄ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɭ. ʆ. ʂʨʝʤʝʥʝʮʴʢʘ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʃʽʩ ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ 

ʧʨʠʨʦʜʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʣʽʩʦʚʽ ʨʝʩʫʨʩʠ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʣʠʰʝ ʟ ʧʦʛʣʷʜʫ ʜʞʝʨʝʣʘ ʜʝʨʝʚʠʥʠ, 
ʘʣʝ ʡ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʪʚʽʨʥʠʡ ʪʘ ʧʽʜʪʨʠʤʫʶʯʠʡ ʬʘʢʪʦʨ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 
ʟʜʽʡʩʥʶʻ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʥʝ ʣʠʰʝ ʜʣʷ ʪʝʧʝʨʽʰʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʣʶʜʝʡ, ʘʣʝ ʡ 
ʤʘʡʙʫʪʥʽʭ. ɺʽʜʦʤʦ, ʱʦ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʙʝʟ ʥʘ ʽʩʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʣʽʩʦʚʠʭ 
ʤʘʩʠʚʽʚ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ ʪʘʢʦʞ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʬʘʢʪʦʨ. ʄʘʩʰʪʘʙʥʽ ʝʢʦʣʦʛʽʯʥʽ ʢʘʪʘʩʪʨʦʬʠ 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ. ʉʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʜʦʚʢʽʣʣʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ ʫ 
ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ, ʧʨʦʪʝ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʠʪʫʘʮʽʾ. ʃʽʩʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, 
ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʟʘʙʝʟʧʝʯʫʻ ʣʶʜʩʪʚʦ ʢʠʩʥʝʤ. ʇʨʘʚʠʣʴʥʦ ʢʘʞʫʪʴ, ʱʦ ʣʽʩ ʻ ʣʝʛʝʥʷʤʠ ʧʣʘʥʝʪʠ, ʚʽʥ ʧʨʦʜʫʢʫʻ 
ʢʠʩʝʥʴ, ʟʤʝʥʰʫʻ ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʜʽʡʩʥʶʻ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ. 

ʅʝʧʦʨʫʰʝʥʽ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʥʘʢʦʧʠʯʫʶʪʴ ʚʫʛʣʝʮʴ, ʷʢʠʡ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʞʠʪʪʷ ʥʘ 
ʧʣʘʥʝʪʽ, ʟʘʧʦʙʽʛʘʻ ʧʘʨʥʠʢʦʚʦʤʫ ʝʬʝʢʪʫ. ʃʽʩ ʟʘʭʠʱʘʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʚʽʜ ʟʥʘʯʥʠʭ ʧʝʨʝʧʘʜʽʚ 
ʪʝʤʧʝʨʘʪʫʨ, ʩʝʟʦʥʥʠʭ ʟʘʤʦʨʦʟʢʽʚ. ɺ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʘ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ, ʚʦʜʥʘ 
ʪʘ ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ, ʤʽʩʮʷʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʫʚʘʥʥʷ ˇʨʫʥʪʫ ʧʦʢʨʠʚ, ʽʥʢʦʣʠ ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʾ ʧʦʨʦʜʠ. ʗʢʱʦ 
ʪʘʢʘ ʪʝʥʜʝʥʮʽʾ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ, ʪʦʜʽ ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʯʝʨʝʟ 10 ʨʦʢʽʚ ʻ ʟʘʛʨʦʟʘ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 
ʧʦʢʨʠʚʫ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʰʝʥʠʮʽ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɼʦ ʦʩʥʦʚʥʠʭ 
ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʽʩʥʫʚʘʥʥʶ ʣʽʩʦʚʦʛʦ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʩʪʘʙʽʣʴʥʦʤʫ 
ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʚʪʨʘʪʠ ʜʝʨʝʚʠʥʠ ʧʽʜ ʯʘʩ ʟʘʛʦʪʽʚʣʽ ʽ ʧʝʨʝʨʦʙʢʠ; 
ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ; ʥʝʟʘʢʦʥʥʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ. ɿʙʝʨʝʞʝʥʥʷ 
ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʤʦʞʣʠʚʠʤ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʽʟʘʮʽʾ ʨʽʚʥʷ ʚʽʜʭʦʜʽʚ ʫ ʣʽʩʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ 
ʯʝʨʝʟ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɹʘʞʘʥʦ ʪʘʢʦʞ ʥʘʣʘʛʦʜʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 
ɼʦʮʽʣʴʥʠʤ ʻ ʧʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʩʣʷ ʨʦʟʢʨʷʞʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʥʘ ʩʦʨʪʠʤʝʥʪʠ (ʥʘ 
ʣʩ̔ʦʩʽʢʘʭ, ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʩʢʣʘʜʘʭ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʝ ʩʧʨʠʷʪʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 
ʟʘʣʫʯʝʥʥʶ ʚʽʜʭʦʜʽʚ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʮʠʢʣʫ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʞʝ ʧʦʟʠʮʽʦʥʫʶʪʴ ʩʚʦʻ 
ʚʠʨʦʙʥʠʮʪʚʦ ʷʢ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʝ. 

ʇʨʦʙʣʝʤʘ ʩʪʽʯʥʠʭ ʚʦʜ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʽʜʧʨʠʻʤʩʪʚ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʽ ʻ 
ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʦʜʦʤʽʩʪʢʠʭ ʚʠʨʦʙʥʠʮʪʚ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 
ʮʠʢʣʫ, ʚʦʜʘ, ʫ ʚʠʛʣʷʜʽ ʩʪʦʢʽʚ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʜʦʚʢʽʣʣʷ, ʾʾ ʩʢʣʘʜ ʻ ʟʥʘʯʥʦ ʧʦʛʽʨʰʝʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʽʟ 
ʧʨʠʨʦʜʥʠʤ, ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʧʨʦʜʫʢʪʽʚ (ʚʽʜʙʽʣʶʚʘʥʥʷ ʧʘʧʝʨʫ), ʘ ʪʘʢʦʞ ʚʘʨʽʥʥʷ ʜʝʨʝʚʠʥʠ 
ʩʫʣʴʬʽʪʥʠʤ ʪʘ ʩʫʣʴʬʘʪʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʯʘʩʪʽʰʘʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 
ɺʦʛʦʥʴ ʫ ʣʽʩʽ ʻ ʨʝʘʣʴʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʣʽʩʫ ʪʘ ʜʣʷ ʣʶʜʩʴʢʠʭ ʧʦʩʝʣʝʥʴ ʫ ʣʽʩʽ ʪʘ ʧʦʨʫʯ ʽʟ ʥʠʤ. 
ɻʘʩʠʪʠ ʚʝʨʭʦʚʽ ʧʦʞʝʞʽ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʥʘʤʘʛʘʶʪʴʩʷ ʾʭ ʩʪʨʠʤʫʚʘʪʠ ʪʘ ʯʝʢʘʶʪʴ ʥʘ ʩʠʣʴʥʽ ʜʦʱʽ. ʅʝʣʝʛʘʣʴʥʝ 
ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ ʫ ʣʽʩʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʘʮʽʾ ʝʢʦʩʠʩʪʝʤ. ɼʝʨʞʘʚʽ ʥʘʥʦʩʷʪʴʩʷ ʟʙʠʪʢʠ, ʟʤʝʥʰʫʻʪʴʩʷ 
ʧʨʦʜʫʢʫʚʘʥʥʷ ʢʠʩʥʶ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ.  

ʆʪʞʝ, ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʤʦʞʣʠʚʠʤ ʟʘ ʫʤʦʚʠ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ 
ʢʦʥʮʝʧʮʽʾ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ 
ʝʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚʽʜʭʦʜʽʚ ʪʘ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ. ʋʢʨʘʾʥʩʴʢʠʤʠ 
ʣʽʩʽʚʥʠʢʘʤʠ-ʧʨʘʢʪʠʢʘʤʠ ʚʞʝ ʨʦʟʨʦʙʣʝʥʦ ʧʝʚʥʫ ʩʪʨʘʪʝʛʽʶ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʚʽʜʪʚʦʨʝʥʥʷ. 
ʇʝʨʝʨʦʙʥʠʢʘʤ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʜʣʷ ʟʤʝʥʰʝʥʥʷ 
ʟʘʙʨʫʜʥʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʦʱʦ. 
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ɯʩʪʨʘʪʦʚ ʄ. ʉ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃɯʉè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ʉ. ʊʦʢʤʘʥʴ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘ ʦʮʽʥʢʘʤʠ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ ʋʢʨʘʾʥʽ, ʧʨʠʙʣʠʟʥʦ 3 ʤʣʥ. ʛʘ ʟʝʤʝʣʴ ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʢʫʣʴʪʫʨ ʨʦʜʫ Salix. ɿ ʫʩʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ ʫ ʩʚʽʪʽ ʩʘʤʝ ʩʦʨʪʠ Salix ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 
ʷʢʦʩʪʽ ʬʽʪʦʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʨʦʜʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ. 

ɺʝʣʠʢʠʡ ʜʦʩʚʽʜ ʧʦ ʚʠʨʦʱʫʚʘʥʥʶ ʨʦʩʣʠʥ ʥʘʟʚʘʥʦʛʦ ʨʦʜʫ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʜʝʨʞʘʚʠ: ɸʥʛʣʽʷ, ɯʨʣʘʥʜʽʷ, 
ʐʚʝʮʽʷ, ʇʦʣʴʱʘ ʪʘ ʽʥ. ʋ ʅʽʤʝʯʯʠʥʽ, ɯʪʘʣʽʾ, ɸʨʛʝʥʪʠʥʽ ʩʪʚʦʨʶʶʪʴʩʷ ʣʽʩʦʧʣʘʥʪʘʮʽʡʥʽ ʥʘʩʘʜʞʝʥʥʷ 
ʰʚʠʜʢʦʨʦʩʣʠʭ ʩʦʨʪʽʚ Salix. ʋ ɭʚʨʦʧʽ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʨʦʜʫ Salix ʟʘʡʥʷʪʽ ʫ 
ʐʚʝʮʽʾ - 21 ʪʠʩ. ʛʘ, ʚ ʇʦʣʴʱʽ - ʧʨʠʙʣʠʟʥʦ 6 ʪʠʩ. ʛʘ. ɺ ʋʢʨʘʾʥʽ ʟ 2006 ʨʦʢʫ ʧʨʘʮʶʻ ʧʨʦʛʨʘʤʘ çʐʚʝʜʩʴʢʘ 
ʝʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘè. ʅʘʩʘʜʞʝʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʦʨʪʽʚ Salix ʤʘʶʪʴʩʷ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, 
ʈʽʚʥʝʥʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʨʦʩʣʠʥ ʟʛʘʜʫʚʘʥʦʛʦ ʨʦʜʫ ʚ ʋʢʨʘʾʥʽ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 1000 ʛʘ. 

ʂʫʣʴʪʫʨʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʦʨʪʽʚ Salix ʤʘʻ ʨʷʜ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ. ʇʝʨʰ ʟʘ ʚʩʝ, ʚʦʥʠ ʜʘʶʪʴ ʪʚʝʨʜʝ 
ʙʽʦʧʘʣʠʚʦ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʠʭ ʛʨʘʥʫʣ. ɰʭ 
ʙʽʦʧʘʣʠʚʦ, ʧʨʠʜʘʪʥʝ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʚ ʢʦʪʣʘʭ ʜʣʷ ʙʽʦʤʘʩʠ ʪʘ ʷʢ ʜʞʝʨʝʣʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʽʾ, ʧʽʜ ʯʘʩ 
ʟʛʦʨʘʥʥʷ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ. 

ɺʝʨʙʦʚʽ ʧʣʘʥʪʘʮʽʾ ʜʘʶʪʴ ʪʚʝʨʜʝ ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʪʘ 
ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʟʥʘʯʥʦ ʜʝʰʝʚʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʟʫ. ɺʠʜʠ ʽ ʩʦʨʪʠ ʨʦʜʫ Salix ʫ 
ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʘʶʪʴ ʚʽʜ 7 ʜʦ 20 ʪʦʥ ʩʫʭʦʾ ʤʘʩʠ ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ. ʊʘʢ, 
ʚʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ S. viminalis ʩʪʘʥʦʚʠʪʴ 40,3 - 47,1 ʤ3/ʛʘ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 417 ɻɼʞ- ʝʥʝʨʛʽʾ. ʊʘʢ, 1 
ʪʦʥʥʘ ʛʨʘʥʫʣ Salix ʟʜʘʪʥʘ ʟʘʤʽʥʠʪʠ 0,47 ʪʦʥʠ ʚʫʛʽʣʣʷ, 0,44 ʪʦʥʠ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ, 0,51 ʪʠʩ. ʤ3 ʧʨʠʨʦʜʥʦʛʦ 
ʛʘʟʫ, 0,36 ʪʦʥʠ ʤʘʟʫʪʫ. 

ʋ 2013 ʨ. ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʜʣʷ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʨʷʜ ʩʦʨʪʽʚ ʨʦʜʫ Salix. 
ʉʪʘʥʦʤ ʥʘ 2019 ʨʽʢ ʫ ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʢʣʶʯʝʥʦ 
ʜʝʚʷʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʦʨʪʽʚ: ʜʚʘ ʩʦʨʪʠ S. triandra ('Panfyl's'ka', 'Yroslava'), ʦʜʠʥ ʩʦʨʪ S. alba ('Corvinus') ʪʘ 
ʰʽʩʪʴ ʩʦʨʪʽʚ S. viminalis ('Marstyiana','Panfyl's'ka 2', 'Yevangelina', 'Zbruch', 'Wilhelm', 'Linnea'). 

ɿʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʧʽʜ ʧʣʘʥʪʘʮʽʡʥʽ ʥʘʩʘʜʞʝʥʥʷ ʦʙʨʦʙʣʷʶʪʴ ʛʝʨʙʽʮʠʜʘʤʠ ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ ʰʣʭ̫ʦʤ ʟ 
ʤʝʪʦʶ ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʘʛʨʦʪʝʭʥʽʢʠ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʧʣʘʥʪʘʮʽʡʥʠʭ 
ʥʘʩʘʜʞʝʥʴ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ ʧʣʘʥʪʘʮʽʾ ʧʨʦʚʦʜʷʪʴ ʜʠʩʢʫʚʘʥʥʷ, ʦʨʘʥʢʫ, ʢʫʣʴʪʠʚʘʮʽʶ, ʙʦʨʦʥʫʚʘʥʥʷ ˇʨʫʥʪʫ. 
ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʬʽʪʦʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ ʟʛʘʜʫʚʘʥʦʛʦ ʨʦʜʫ ʚʠʤʘʛʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 
ʚʦʣʦʛʠʭ ˇʨʫʥʪʽʚ. 

 ʅʘ ʜʫʤʢʫ ʨʷʜʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʻ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʨʦʜʫ 
Salix, ʷʢʽ ʥʘʣʽʯʫʶʪʴ ʧʨʠʙʣʠʟʥʦ 15 ʚʠʜʽʚ. ɿʦʢʨʝʤʘ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʧʣʘʥʪʘʮʽʡ ʻ ʚʠʩʦʢʦʨʦʩʣʽ ʯʘʛʘʨʥʠʢʦʚʽ ʚʠʜʠ ʽʟ ʨʽʯʥʠʤ ʧʨʠʨʦʩʪʦʤ ʫ ʚʠʩʦʪʫ ʜʦ 1,5 ʤ ʽ ʙʽʣʴʰʝ: S. purpurea, S. 
acutifolia, S. alba, S. viminalis, S. triandra, S. fragilis  ʽ S. pentandra. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʨʽʯʥʽ ʟʜʝʨʝʚ'ʷʥʽʣʽ ʞʠʚʮʽ ʜʦʚʞʠʥʦʶ 20 
ʩʤ, ʦʧʪʠʤʘʣʴʥʘ ʩʭʝʤʘ ʩʘʜʽʥʥʷ: ʰʠʨʠʥʘ ʤʽʞʨʷʜʜʷ - 75 ʩʤ; ʚʽʜʩʪʘʥʴ ʤʽʞ ʞʠʚʮʷʤʠ ʚ ʨʷʜʢʫ - 30 ʩʤ (ʛʫʩʪʦʪʘ 
ʩʘʜʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 40 ʪʠʩ. ʰʪ./ʛʘ).  

ʋ ʧʨʦʮʝʩʽ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʘʟʦʪʥʠʤʠ, ʬʦʩʬʦʨʥʠʤʠ 
ʪʘ ʢʘʣʽʡʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. ʋ ʧʝʨʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʥʦʩʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ: ʘʟʦʪʫ - 30 ʢʛ/ʛʘ, 
ʬʦʩʬʦʨʫ - 10 ʢʛ/ʛʘ ʽ ʢʘʣʽʶ - 30 ʢʛ/ʛʘ, ʥʘ ʜʨʫʛʠʡ ʜʣʷ ʧʽʜʞʠʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʟʦʪʫ - 80 ʢʛ/ʛʘ, ʬʦʩʬʦʨʫ 
- 30 ʢʛ/ʛʘ ʽ ʢʘʣʽʶ - 80 ʢʛ/ʛʘ. ʅʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ 
ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪʽ, ʘʣʝ ʚʦʥʠ ʩʫʪʪʻʚʦ ʤʝʥʰʽ ʧʦʪʨʝʙ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 
ɼʦʛʣʷʜ ʟʘ ʧʣʘʥʧʣʘʥʪʘʮʽʡʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʛʨʫʥʪʫ ʪʘ 
ʩʢʦʰʫʚʘʥʥʷ ʙʫʨʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ.  

ɼʦʩʚʽʜ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ S. matsudana ʩʚʽʜʯʠʪʴ, ʱʦ ʤʝʭʘʥiʟʦʚʘʥʠʡ ʜʦʛʣʷʜ ʟʘ ʨʦʩʣʠʥʘʤʠ 
ʧʦʣʝʛʰʫʶʪʴ ʪʝʭʥʦʣʦʛiʯʥi ʢʦʣi². ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʛʨʫʥʪʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ 
ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟʛʘʜʫʚʘʥʦʛʦ ʚʠʜʫ ʤʘʻ ʜʦʙʨʝ ʚʢʦʨʽʥʠʪʠʩʷ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʧʝʨʰʦʛʦ 
ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʩʘʜʞʝʥʴ ʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʙʫʨ'ʷʥiʚ i ʧʦʚiʣʴʥʠʡ ʨiʩʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ. 
ɹʫʨ'ʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ Salix, ʱʦ ʚʝʜʝ ʜʦ ʩʫʪʪʻʚʦʛʦ 
ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ. ʋ ʟʚ`ʷʟʢʫ ʟ ʚʠʱʝ ʩʢʘʘʟʥʠʤ, ʥʝʦʙʭʽʜʥʦ ʙʦʨʦʪʠʩʷ ʽʟ ʙʫʨ'ʷʥʠʩʪʦʶ 
ʨʦʩʣʠʥʥʽʩʪʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥiʯʥʠʭ ʟʘʭʦʜʽʚ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ʅʘ ʜʨʫʛʠʡ ʪʘ ʪʨʝʪʽʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʥʘʩʘʜʞʝʥʥʷʭ S. matsudana ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 
ʙʫʨ'ʷʥiʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʜʦʙʨʝʥʥʷ ʥʘʩʘʜʞʝʥʴ.  

ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʬʽʪʦʤʘʩʠ ʨʦʜʫ Salix ʧʨʦʚʦʜʷʪʴ ʢʦʞʥʽ 2 ʘʙʦ 3 ʨʦʢʠ. ʉʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ 
ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1,5 ʤʝʪʨʘ ʚ ʨʽʢ. ɿʙʠʨʘʶʪʴ ʫʨʦʞʘʡ ʟ ʦʜʥʽʻʾ ʧʦʩʘʜʢʠ ʜʦ 8 ʨʘʟʽʚ, ʘ ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ 
ʨʝʢʫʣʴʪʠʚʘʮʷ ˇʨʫʥʪʫ ʧʽʜ ʩʪʚʦʨʝʥʥʷ ʽʥʰʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ. 
 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʂʽʨʝʡ ʄ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ɭ ʎʟʶʥʴʭʘʦ, ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
G. biloba ï ʣʠʩʪʦʧʘʜʥʝ ʜʝʨʝʚʦ, ʚʠʩʦʪʦʶ ʜʦ 30 ʤ ʽ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚʙʫʨʘ ʜʦ 3 ʤ. ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ G. biloba ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʙʘʛʘʪʴʦʭ ʣʠʩʪʦʧʘʜʥʠʭ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ʢʣʘʩʫ ʛʽʥʢʛʦʚʽ 
(Ginkgoopsida) ʪʘ ʧʦʨʷʜʢʫ ʛʽʥʢʛʦʚʽ (Ginkgoales). ɼʝʨʝʚʘʤ ʚʠʜʫ ʧʨʠʪʘʤʘʥʥʘ ʚʽʪʨʦʩʪʽʡʢʽʩʪʴ. ɺʽʜʥʦʩʥʦ 
ʪʝʧʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʧʨʦʪʝ ʨʦʩʣʠʥʠ ʚʠʪʨʠʤʫʶʪʴ ʟʠʤʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ï 30-32 Áʉ (ɸ.ʊ. ʌʝʜʦʨʦʚ, 1972, 
1980; ʂ.ʂ. ʂʘʣʫʮʴʢʠʡ ʪʘ ʽʥ., 1986; ɺ.ʗ. ɿʘʷʯʫʢ, 2008). ɼʝʨʝʚʘ ʛʽʥʢʛʦ ʥʘ ʙʘʪʴʢʽʚʱʠʥʽ ʚʠʨʦʩʪʘʶʪʴ ʜʦ 40-45 ʤ 
(ʫ ʂʠʪʘʾ ʟʘʬʽʢʩʦʚʘʥʦ ʜʝʨʝʚʦ ʚʠʩʦʪʦʶ 60,0 ʤ). ɼʦʞʠʚʘʶʪʴ ʜʦ 1500-2000 ʨʦʢʽʚ (Jinxing ʪʘ ʽʥ., 1995; Zheng 
ʪʘ ʽʥ., 2004). 

ʉʝʨʝʜ ʙʝʟʣʽʯʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ Ginkgo biloba ʚʠʜʽʣʷʻʪʴʩʷ ʥʠʟʢʦʶ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʎʝ ʜʝʨʝʚʥʘ 
ʨʦʩʣʠʥʘ, ʨʝʣʽʢʪ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʥʦʤʫ ʚʠʛʣʷʜʽ ʚʢʨʘʡ ʨʽʜʢʦ (ʪʽʣʴʢʠ ʚ 
ʂʠʪʘʾ). ʃʠʩʪʷ G. biloba ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʫʥʽʢʘʣʴʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪʦʤʫ ʜʝʨʝʚʘ 
G. biloba ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʰʪʫʯʥʦ ʚ ʨʷʜʽ ʢʨʘʾʥ ʩʚʽʪʫ. ɽʢʩʪʨʘʢʪ ʟ ʣʠʩʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ 
ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʘʪʝʨʦʩʢʣʝʨʦʟ, ʧʨʦʬʽʣʘʢʪʠʢʘ ʽʥʬʘʨʢʪʽʚ ʪʘ ʽʥʩʫʣʴʪʽʚ), ʛʽʧʝʨʪʦʥʽʾ, ʚʽʥ ʤʘʻ ʟʘʭʠʩʥʫ 
ʜʽʶ ʥʘ ʪʢʘʥʠʥʠ ʤʦʟʢʫ, ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʧʘʤ'ʷʪʽ, ʧʽʜʚʠʱʫʻ ʨʦʟʫʤʦʚʫ ʽ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʤʘʻ 
ʘʥʪʠʩʪʨʝʩʦʚʫ ʜʽʶ, ʧʽʜʚʠʱʫʻ ʽʤʫʥʽʪʝʪ ʽ ʤʘʻ ʙʘʛʘʪʦ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʠʪʘʥʥʷʤ ʧʣʘʥʪʘʮʽʡʥʦʛʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʨʝʣʽʢʪʦʚʦʛʦ ʚʠʜʫ, ʟ ʤʝʪʦʶ ʟʘʛʦʪʽʚʣʽ ʣʠʩʪʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʮʽʣʷʭ, ʧʦʯʘʣʠ ʮʽʢʘʚʠʪʠʩʴ 
ʧʦʯʠʥʘʶʯʠ ʽʟ 1982 ʨ., ʢʦʣʠ ʫ ʉʐɸ (ʇʽʚʜʝʥʥʘ ʂʘʨʦʣʽʥʘ) ʽ ʌʨʘʥʮʽʾ (ʨʝʛʽʦʥ ɹʦʨʜʦ) ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʧʝʨʰʽ 
ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ. ɰʭ ʧʣʦʱʽ ʩʢʣʘʜʘʣʠ 460 ʽ 480 ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ɼʝʱʦ ʧʽʟʥʽʰʝ ʙʫʣʘ ʟʘʢʣʘʜʝʥʘ ʧʣʘʥʪʘʮʽʷ 
ʚ ɯʨʣʘʥʜʽʾ. ʋ 1992 ʨ. ʪʘʢʽ ʧʣʘʥʪʘʮʽʾ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʫ ʉʭʽʜʥʦʤʫ ʂʠʪʘʾ. ɿʘʛʘʣʴʥʘ ʾʭ ʧʣʦʱʘ ʩʪʘʥʦʚʠʣʘ ʙʽʣʴʰʝ 
2000 ʛʘ. ʏʝʨʝʟ ʯʦʪʠʨʠ ʨʦʢʠ ʥʘ ʮʠʭ ʧʣʘʥʪʘʮʽʷʭ ʦʪʨʠʤʘʣʠ ʧʝʨʰʽ ʧʘʨʪʽʾ ʣʠʩʪʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽʥʪʨʦʜʫʮʝʥʪʘ. 
ʋ 2010 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʣʘʥʪʘʮʽʡ G. biloba ʚ ʂʠʪʘʾ ʩʢʣʘʜʘʣʘ ʚʞʝ ʙʽʣʴʰʝ 5000 ʛʘ. ɽʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʘ 
ʩʪʽʡʢʽʩʪʴ G. biloba ʚʽʜʟʥʘʯʘʣʘʩʷ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʨʠ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʽ ʫ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ. 
ʇʘʣʝʦʙʦʪʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚ ʤʠʥʫʣʦʤʫ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʥʠʥʽ  ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ . ʎʷ ʨʦʩʣʠʥʘ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ. ɽʢʦʣʦʛʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʚʠʜʫ ʜʦʩʠʪʴ ʰʠʨʦʢʘ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ 
G. biloba ʧʦʣʶʙʣʷʻ ʨʦʜʶʯʽ ʜʦʙʨʝ ʘʝʨʦʚʘʥʽ ˇʨʫʥʪʠ ʩʝʨʝʜʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚ 
ʋʢʨʘʾʥʽ ʟʨʽʩ ʽʥʪʝʨʝʩ ʜʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ G. biloba ʷʢ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʠ. ɺʠʭʽʜ ʚʽʜ ʧʝʨʝʨʦʙʢʠ 50 ʢʛ ʩʫʭʦʛʦ 
ʣʠʩʪʷ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 1 ʢʛ ʝʢʩʪʨʘʢʪʫ. ɺ ʜʘʥʠʡ ʯʘʩ ʷʢ ʘʧʪʝʯʥʘ ʩʠʨʦʚʠʥʘ ʣʠʩʪʷ G. biloba ʟʘʢʫʧʦʚʫʻʪʴʩʷ 
ʟʘ ʮʽʥʦʶ ʚʽʜ 66 ʜʦ 80 ʛʨʥ. ʟʘ 100 ʛ. 

ʉʚʽʪʦʚʠʡ ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʜʦʩʚʽʜ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚ ʛʽʥʢʛʦ: 
ʣʘʥʜʰʘʬʪʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʪʨʘʜʠʮʽʡʥʘ ʽ ʥʘʨʦʜʥʘ ʤʝʜʠʮʠʥʘ, ʢʦʩʤʝʪʦʣʦʛʽʷ, ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʋ ʂʠʪʘʾ 
ʽ ʗʧʦʥʽʾ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʦʨʦʩʣʠʭ ʜʝʨʝʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʝʨʝʚʠʥʘ ʛʽʥʢʛʦ. 
ɼʝʨʝʚʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʤʝʙʝʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʦʙʫʪʫ, 
ʢʫʭʦʥʥʦʛʦ ʥʘʯʠʥʥʷ, ʪʘʨʠ, ʘ ʢʦʨʘ ï ̫ ʢ ʟʘʤʽʥʥʠʢ ʢʦʨʢʫ. ʈʝʯʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʜʝʨʝʚʠʥʠ ʛʽʥʢʛʦ ʥʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ 
ʢʦʤʘʭʘʤʠ ʽ ʛʨʠʟʫʥʘʤʠ (ɽ.ɺ. ɺʫʣʴʬ, 1969; ʂ.ʂ. ʂʘʣʫʮʴʢʠʡ ʪʘ ʽʥ., 1986).  

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ 200-ʨʽʯʥʫ ʽʩʪʦʨʽʶ ʽʥʪʨʦʜʫʢʮʽʾ ʛʽʥʢʛʦ, ʜʚʦʣʦʧʘʪʝʚʝ ʟʘʣʠʰʘʻʪʴʩʷ 
ʨʘʨʠʪʝʪʥʠʤ ʚʠʜʦʤ. ɿʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʜʦʨʦʩʣʠʭ ʜʝʨʝʚ, ʟʘ ʥʘʰʦʶ ʦʮʽʥʢʦʶ, ʥʝ ʧʝʨʝʚʠʱʫʻ 400-500 
ʝʢʟʝʤʧʣʷʨʽʚ. ɺ ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʽʥʪʝʥʩʠʬʽʢʫʚʘʚʩʷ ʧʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʛʽʥʢʛʦ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ 
ʜʝʨʞʘʚʠ. ʋ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʦʛʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʚʯʝʥʥʷʤ ʽʥʰʠʭ ʚʠʜʽʚ 
ʽʥʪʨʦʜʫʢʦʚʘʥʦʾ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ. ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʙʽʙʣʽʦʛʨʘʬʽʾ ʥʘʤʠ ʟʥʘʡʜʝʥʦ ʣʠʰʝ 53 
ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 65 ʨʦʢʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʦʤʫ 
(ʟʦʢʨʝʤʘ 9 ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʥʘʤʠ ʦʩʦʙʠʩʪʦ ʪʘ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ).  

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʽ ʧʦʢʨʘʱʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʢʫ ʻ Ginkgo biloba. ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʥʦʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʣʠʩʪʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ, ʟʦʢʨʝʤʘ, çʊʘʥʘʢʘʥè (Beaufour Ipsen, ʌʨʘʥʮʽʷ), 
ɹʽʣʦʙʽʣ (KRKA, ʉʣʦʚʝʥʽʷ), ʧʨʦʪʝ ʮʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʧʦʰʫʢʫ ʽ ʨʦʟʨʦʙʢʠ ʚʽʪʯʠʟʥʷʥʠʭ ʨʦʩʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ ʷʢʽʩʪʶ ʽʤʧʦʨʪʥʠʤ ʘʥʘʣʦʛʘʤ. 
ʏʠʩʣʝʥʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʣʽʢʪʦʚʦʛʦ ʚʠʜʫ ʛʽʥʢʛʦ ʜʣʷ 
ʧʦʣʽʧʰʝʥʥʷ ʫʚʘʛʠ ʽ ʧʘʤ'ʷʪʽ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʥʘʜʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʪʘ 
ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʚʠʜʦʤ ʱʦʜʦ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʘʢʪʠʯʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɹɯʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʌɯɿɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ  
ʋ ʇʈʆʎɽʉɯ ɺʀʈʆʑʋɺɸʅʅʗ ʉɸɼʀɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

 
ʂʦʚʪʫʥ ʊ. ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʇɻè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ʉ. ʊʦʢʤʘʥʴ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʌʽʪʦʛʦʨʤʦʥʠ ï ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ ʽ ʚ ʤʽʟʝʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʪʠʤʫʣʶʶʪʴ ʘʙʦ ʽʥʛʽʙʫʶʪʴ ʮʽʣʠʡ ʨʷʜ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥ. ʅʘʟʚʘʥʽ 
ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʋʪʚʦʨʶʶʪʴʩʷ ʚʦʥʠ, ʚ ʤʝʨʠʩʪʝʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ, 
ʱʦ ʘʢʪʠʚʥʦ ʨʦʩʪʫʪʴ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʾʭ ʻ ʟʜʘʪʥʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʪʽ ʯʠ ʽʥʰʽ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʫ ʚʟʘʻʤʦʜʽʾ ʟ 
ʽʥʰʠʤʠ ʬʽʪʦʛʦʨʤʦʥʘʤʠ ʘʙʦ ʨʝʯʦʚʠʥʘʤʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦ ʩʧʦʣʫʢ ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʥʘʣʝʞʘʪʴ ʙʨʘʩʠʥʦʩʪʝʨʦʾʜʠ, ʘʫʢʩʠʥʠ, 
ʛʽʙʝʨʝʣʽʥʠ, ʮʠʪʦʢʽʥʽʥʠ, ʘʙʩʠʟʦʚʘ ʪʘ ʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʠ ʽ ʽʥ. ɰʭ ʭʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 
ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʽ ʤʘʶʪʴ ʥʝ ʙʽʣʢʦʚʫ ʧʨʠʨʦʜʫ. 

ɸʜʚʝʥʪʠʚʥʠʡ ʨʠʟʦʛʝʥʝʟ ʫ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʣʝʞʘʪʴ 
ʜʦ ʬʽʪʦʛʦʨʤʦʥʽʚ, ʘʣʝ ʛʦʣʦʚʥʠʤʠ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʘʫʢʩʠʥʦʚʽ ʩʧʦʣʫʢʠ. ʆʩʥʦʚʥʦʶ ʨʠʩʦʶ ʨʠʟʦʛʝʥʥʦʾ 
ʘʢʪʠʚʥʦʩʪʽ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʻ ʚʤʽʩʪ ʫ ʥʠʭ ʘʫʢʩʠʥʫ. 

ʄʦʞʣʠʚʽʩʪʴ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʢʦʨʽʥʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʟʦʛʝʥʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ 
ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʮʴʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʤʘʻ ʪʘʢʠʡ ʬʘʢʪʦʨ, ʷʢ 
ʚʤʽʩʪ ʝʥʜʦʛʝʥʥʠʭ ʘʫʢʩʠʥʽʚ. ɺʦʥʠ ʟʜʽʡʩʥʶʶʪʴ ʩʚʦʶ ʬʫʥʢʮʽʶ ʚ ʧʨʦʮʝʩʽ ʨʠʟʦʛʝʥʝʟʫ ʣʠʰʝ ʫ ʚʟʘʻʤʦʜʽʾ ʟ 
ʽʥʰʠʤʠ ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʢʽʣʴʢʽʩʪʶ ʘʫʢʩʠʥʽʚ ʽ 
ʽʥʛʽʙʽʪʦʨʽʚ, ʘʣʝ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʾʭ ʚʤʽʩʪʫ ʚ ʨʦʩʣʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ. 

ɿʜʘʪʥʽʩʪʴ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʾʭ ʬʦʨʤ ʜʦ ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʫ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʜʫ ʨʦʩʣʠʥʠ, ʫʤʦʚʘʤʠ ʨʦʟʤʥʦʞʝʥʥʷ, ʩʝʟʦʥʥʠʤ 
ʩʪʘʥʦʤ ʨʦʩʣʠʥʠ, ʟ ʷʢʠʭ ʟʘʛʦʪʦʚʣʷʶʪʴ ʞʠʚʮʽ, ʪʝʨʤʽʥʘʤʠ ʞʠʚʮʶʚʘʥʥʷ, ʚʽʢʦʤ ʪʘ ʽʥʰʠʤʠ. ɺʽʜʦʤʦ, ʱʦ 
ʥʝʦʜʥʘʢʦʚʘ ʢʦʨʝʥʝʫʪʚʦʨʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʽʜʽʙʨʘʥʠʭ ʫ ʨʽʟʥʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟʘʭ, ʦʙʫʤʦʚʣʝʥʘ 
ʨʽʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʛʦʨʤʦʥʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʚʯʝʥʠʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʩʪʠʤʫʣʷʪʦʨʠ 
ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʪʘ ʚʦʜʦʨʦʟʯʠʥʥʽ ʧʦʣʽʤʝʨʠ ʘʫʢʩʠʥʦʚʦʾ ʧʨʠʨʦʜʠ ʫ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 
ʰʣʷʭʦʤ ʞʠʚʮʶʚʘʥʥʷ. ʇʝʨʝʜ ʚʠʩʘʜʞʫʚʘʥʥʷʤ ʩʪʝʙʣʦʚʽ ʞʠʚʮʽ ʦʙʨʦʙʣʷʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ 
ʩʧʦʣʫʢʘʤʠ. ʃʽʧʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʢʫ ʽ ʚʽʜʨʘʟʫ ʚʠʩʘʜʞʫʚʘʪʠ ʚ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʩʫʙʩʪʨʘʪ. ɿʘ 
ʜʘʥʠʤʠ ʊʨʝʪʴʷʢʦʚʘ ʅ. ʅ., ʟʙʽʣʴʰʝʥʥʷ ʫ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʚ'ʷʟʘʥʝ ʟ 
ʘʢʪʠʚʽʟʘʮʽʻʶ ʦʙʤʽʥʫ ʩʧʦʣʫʢ ʽ ʥʘʜʭʦʜʞʝʥʥʷʤ ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʾʭ. 

ɼʘʚʥʦ ʚʽʜʦʤʦ, ʱʦ ʣʝʛʢʦʫʢʦʨʽʥʶʚʘʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʟʤʽʥʶʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʘʫʢʩʠʥʽʚ ʽ ʢʨʘʱʝ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 
ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʪʦʨʽʚ ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʝʢʩʧʦʟʠʮʽʷʭ, ʘʢʪʠʚʽʟʫʻ 
ʢʘʣʶʩʦʫʪʚʦʨʝʥʥʷ, ʘ ʢʦʨʝʥʽ ʚ ʥʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʨʘʥʽʰʝ ʽ ʫ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʦʣʫʢ 
ʘʫʢʩʠʥʦʚʦʾ ʧʨʠʨʦʜʠ ʫ ʞʠʚʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʽ ʤʘʩʦʚʝ ʫʪʚʦʨʝʥʥʷ ʢʦʨʝʥʽʚ, ʘ ʧʽʩʣʷ 
ʚʢʦʨʽʥʝʥʥʷ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɼʦʚʝʜʝʥʦ ʨʷʜʦʤ ʚʯʝʥʠʭ, ʱʦ 
ʫʪʚʦʨʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʘʩʥʠʭ ʧʦʞʠʚʥʠʭ 
ʨʝʯʦʚʠʥ ʷʢʽ ʙʫʣʠ ʨʘʥʽʰʝ ʘʢʫʤʫʣʴʦʚʘʥʽ. 

ɺʯʝʥʽ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʢʦʨʽʥʝʥʥʷ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʦʩʪʦʚʠʭ ʩʧʦʣʫʢ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʣʫʢ ʘʫʢʩʠʥʦʚʦʾ ʧʨʠʨʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ: ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʞʠʚʮʽʚ ʫ ʧʝʨʽʦʜ 
ʟʘʛʦʪʽʚʣʽ, ʘ ʪʘʢʦʞ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʝʧʘʨʘʪʫ ʽ ʝʢʩʧʦʟʠʮʽʾ ʟʘʤʦʯʫʚʘʥʥʷ ʚ ʥʴʦʤʫ ʞʠʚʮʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʪʦʨʽʚ ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʘʫʢʩʠʥʦʚʦʾ ʧʨʠʨʦʜʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʽ ʚʽʜʥʦʩʥʦ 
ʝʢʦʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ ʾʭ 
ʬʦʨʤ ʽ ʧʨʠ ʮʴʦʤʫ ʦʜʥʘ ʚʢʣʘʜʝʥʘ ʛʨʠʚʥʷ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʜʦ 90 ʽ ʙʽʣʴʰʝ ʛʨʠʚʝʥʴ ʧʨʠʙʫʪʢʫ ʥʝ ʪʽʣʴʢʠ ʥʘ 
ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʩʦʪʢʫ ʦʢʦʨʽʥʝʥʥʷ, ʘʣʝ ʡ ʥʘ ʧʦʣʽʧʰʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ï ʮʝ ʘʥʘʣʦʛʠ ʬʽʪʦʛʦʨʤʦʥʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʚʤʽʩʪ ʛʦʨʤʦʥʘʣʴʥʠʭ 
ʩʧʦʣʫʢ ʫ ʨʦʩʣʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚ ʙʘʞʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʷʪʠ ʞʠʪʪʻʚʦ 
ʚʘʞʣʠʚʠʤʠ ʧʨʦʮʝʩʠ ʚ ʨʦʩʣʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʤʦʙʽʣʽʟʫʚʘʪʠ ʟʘʢʣʘʜʝʥʽ ʚ ʡʦʛʦ ʛʝʥʦʤʽ ʧʦʪʝʥʮʽʘʣʴʥʽ 
ʤʦʞʣʠʚʦʩʪʽ. 

ʋ ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʠʭ ʧʨʦʙʣʝʤ ʽ ʨʦʟʚ'ʷʟʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 
ʩʧʦʣʫʢ ʜʣʷ ʚʢʦʨʽʥʝʥʥʷ ʩʪʝʙʣʦʚʠʭ ʞʠʚʮʽʚ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʦ ʙʘʛʘʪʦ ʧʨʘʢʪʠʯʥʦʛʦ 
ʜʦʩʚʽʜʫ. ʆʜʥʘʢ ʻ ʙʘʛʘʪʦ ʥʝʟ'ʷʩʦʚʘʥʠʭ ʧʠʪʘʥʴ ʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʟʚ'ʷʟʢʫ ʤʽʞ ʦʢʦʨʽʥʶʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 
ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʝʥʜʦʛʝʥʥʠʤʠ ʡ ʝʢʟʦʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ð ʟ ʜʨʫʛʦʛʦ. 
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Cʊɸʅ ʊɸ ʐʃʗʍʀ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ɺʀʈʆʑʋɺɸʅʅʗ ʉɸɼʀɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ʃɯʉʆɺʀʍ ʂʋʃʔʊʋʈ 
 
ʂʦʧʠʣ ʉ. ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃɯʉè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ʉ. ʊʦʢʤʘʥʴ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺʠʨʦʙʥʠʮʪʚʦ ʩʘʜʞʘʥʮʽʚ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʫʤʦʚʘʭ 

ʟʘʢʨʠʪʦʛʦ ʽ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʽʚ ʷʢ ʟ ʚʽʜʢʨʠʪʦʶ, ʪʘʢ ʽʟ ʥʝʪʨʘʚʤʦʚʘʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 
ʜʝʥʴ ʻ ʩʧʨʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʦʟʜʦʨʦʚʣʝʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʽʩʦʚʠʭ 
ʧʦʨʽʜ. ʋ ʥʘʰʽʡ ʜʝʨʞʘʚʽ, ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʣʠʩʪʷʥʠʭ ʚʠʜʽʚ, ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ, ʚʠʨʦʱʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 
ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ. ɺ ʦʢʨʝʤʠʭ ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʚʠʨʦʱʫʶʪʴʩʷ ʩʽʷʥʮʽ Quercus robur ʫ ʪʝʧʣʠʮʷʭ ʽʟ 
ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʩʧʨʘʚʠ, ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 
ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʻ ʧʦʩʽʚʥʝ ʚʽʜʜʽʣʝʥʥʷ ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʽʚ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ. 
ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʡʦʛʦ ʟʘʛʦʪʦʚʣʷʶʪʴ ʟʘ ʤʝʞʘʤʠ ʦʙ'ʻʢʪʽʚ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʙʘʟʠ. 
ʇʨʠ ʮʴʦʤʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʦʩʥʦʚ ʣʽʩʦʥʘʩʽʥʥʻʚʦʛʦ ʽ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ 
ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ ʥʘʩʽʥʥʷ ʜʦ ʚʠʩʽʚʫ, ʦʙʨʦʙʢʫ ʡʦʛʦ ʽ ʩʭʦʜʽʚ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ 
ʨʝʯʦʚʠʥʘʤʠ (ʘʛʨʦʩʪʠʤʫʣʽʥ, ʽʚʽʥ, ʬʫʤʘʨ), ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʫ (ʯʘʨʢʦʨ). ʋʩʽ ʚʠʱʝ ʥʘʟʚʘʥʽ 
ʟʘʭʦʜʠ ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʷʢʽʩʥʠʤ ʽ ʩʚʦʻʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʱʦʜʦ 
ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʜʽʚ ʜʦʙʨʠʚ, ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ, ʩʪʚʦʨʝʥʥʷ 
ʩʧʨʠʷʪʣʠʚʦʛʦ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʟʘʢʨʠʪʦʤʫ ˇʨʫʥʪʽ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʦʜʠʥ ʨʽʢ ʜʦʩʷʛʘʪʠ 
ʨʦʩʣʠʥʘʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʘʩʪʫʧʥʦʶ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ ʻ 
ʪʘʢʦʞ ʙʽʣʴʰ ʩʫʪʪʻʚʠʡ ʚʠʭʽʜ ʩʽʷʥʮʽʚ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ʊʨʘʜʠʮʽʡʥʠʤ ʚʠʜʦʤ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʧʦʨʫʜ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ ʟʘʚʞʜʠ  ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʪʦʨʬ. 
ʅʘʚ̫ʥʽʩʪʴ ʫ ˇʨʫʥʪʦʚʦʤʫ ʩʫʙʩʪʨʘʪʽ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʫ ʽ ʧʽʩʢʫ ʩʧʨʠʷʻ ʤʝʥʰʦʤʫ ʟʣʝʞʫʚʘʥʥʶ ʡʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ 
ʟʘʨʦʩʪʘʥʥʷ ʧʦʩʽʚʽʚ ʙʫʨ'ʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʫ ʫ ʪʝʧʣʠʮʽ 
ʩʧʨʠʷʶʪʴ ʤʝʥʰʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ ʨʦʩʣʠʥ ʧʽʜ ʯʘʩ ʚʠʢʦʧʫʚʘʥʥʷ, ʥʽʞ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ.  

ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʠ ʥʘ ʧʦʢʘʟʥʠʢ ʨʅ ʩʫʙʩʪʨʘʪʫ, 
ʘʣʝ ʦʧʪʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʡʦʛʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ Quercus robur - 5,5-6,2, Tilia cordata - 4,6-
6,0, Fraxinus excelsior - 6,1-7,0, Pinus sylvestris ʽ Larix decidua ʻ 5,1-5,6, Picea abies - 4,5-5,0, Betula pendula 
- 4,7-5,0, Acer platanoides - 5,1-5,4. 

ɺʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʘʜʞʘʥʮʽʚ ʽʟ ʟʘʢʨʠʪʦʶ 
ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ - ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʚʽʜʯʝʥʥʷʤ 
ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʥʝʪʨʘʚʤʦʚʘʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʻ ʨʽʟʢʝ 
ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ʩʚʽʪʫ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʤʦʞʣʠʚʦʩʪʽ ʽʩʪʦʪʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʤʽʥʽʚ 
ʨʦʙʽʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʟʥʘʯʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʥʘʩʽʥʥʷ, ʝʬʝʢʪʠʚʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʩʫʯʘʩʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʫ 
ʧʨʦʚʝʜʝʥʥʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʜʦʛʣʷʜʽʚ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʥʝʪʨʘʚʤʦʚʘʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ 
ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʙʣʠʟʥʦ 20 ʨʽʟʥʦʚʠʜʽʚ ʢʦʥʪʝʡʥʝʨʽʚ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʽ 
ʥʝʜʦʣʽʢʠ. ɺ ʋʢʨʘʾʥʽ, ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʥʘʙʫʣʠ ʧʽʥʦʧʣʘʩʪʦʚʽ ʢʘʩʝʪʠ. 

ʋ ʩʠʩʪʝʤʽ ʟʘʭʦʜʽʚ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʦʢʨʝʤʝ ʤʽʩʮʝ 
ʚʽʜʚʦʜʠʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʫ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ. ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ 
ʨʦʟʤʥʦʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʜʘʩʪʴ ʟʤʦʛʫ: ʚʠʨʦʙʣʷʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 
ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʥʘʩʽʥʥʷ; ʦʪʨʠʤʘʪʠ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʛʝʥʝʪʠʯʥʦ ʧʦʜʽʙʥʠʡ 
ʙʘʪʴʢʽʚʩʴʢʠʤ ʬʦʨʤʘʤ; ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʮʽʥʥʠʭ ʢʣʦʥʽʚ ʨʦʩʣʠʥ, ʟ ʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ; 
ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʫ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʘʭ ʧʦʪʦʤʩʪʚʦ ʨʦʩʣʠʥ, ʷʢʽ ʧʦʛʘʥʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʥʘʩʽʥʥʻʚʠʤ 
ʩʧʦʩʦʙʦʤ ʪʘ ʽʥ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ ʜʘ-
ʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 
ʤʘʩʦʚʦʛʦ ʦʪʨʠʤʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʦʩʥʦʚʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʆʙʤʝʞʫʚʘʣʴʥʠʤʠ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʪʨʠʤʫʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʘʭ ʻ 
ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʩʢʣʘʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 
ʢʘʜʨʽʚ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ, ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ 
ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʚʽʜʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʘʙʦ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʽʚ, 
ʚʠʨʦʙʥʠʮʪʚʽ ʩʽʷʥʮʽʚ ʽʟ ʥʝʪʨʘʚʤʦʚʘʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʀʍ ʂʋʃʔʊʋʈ ʈʆɼʋ SALIX SP. 
 
ʂʫʨ'ʷʢʦʚ ʆ. ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɿʉʇɻè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɺ. ʉ. ʊʦʢʤʘʥʴ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: ʷʢʽʩʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; ʚʠʨʦʱʫʚʘʥʥʷ (ʚʠʩʘʜʞʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ); ʟʙʽʨ 
ʚʨʦʞʘʶ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʘʻ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ ʜʣʷ 
ʛʨʫʥʪʦʚʦ-ʢʣ̔ʤʘʪʠʯʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʻ ʜʝʷʢʽ ʚʠʜʠ ʨʦʜʫ Salix. 
ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʜ Salix viminalis (ʚʝʨʙʘ ʧʨʫʪʦʧʦʜʽʙʥʘ) ʪʘ ʾʾ ʬʦʨʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʦʨʦʪʝʥʴʢʦ ʮʠʢʣ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʩʣʠʥ ʨʦʜʫ Salix 
sp., ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɽʥʝʨʛʝʪʠʯʥʘ Salix - ʜʝʨʝʚʦʧʦʜʽʙʥʘ ʢʫʣʴʪʫʨʘ, ʱʦ ʬʦʨʤʫʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʮʝʥʦʟʠ ʟ ʪʨʠʚʘʣʠʤ 
ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʢʫʱ ʘʙʦ ʜʝʨʝʚʦ-ʢʫʱ ʚʠʩʦʪʦʶ ʜʦ 9 ʤ. ɹʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 
ʨʦʜʫ Salix ʜʦʙʨʝ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ (ʞʠʚʮʶʚʘʥʥʷʤ). ʆʩʥʦʚʥʽ ʚʠʜʠ ʥʘʟʚʘʥʦʛʦ ʨʦʜʫ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʘʧʽʢʘʣʴʥʠʤ ʨʦʩʪʦʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 1,5 ʤ ʽ ʙʽʣʴʰʝ ʫ ʨʽʢ). ʅʘʩʘʜʞʝʥʥʷ 
ʟʛʘʜʫʚʘʥʦʾ ʧʦʨʦʜʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʜʦ 30 ʨʦʢʽʚ, ʘ ʚʨʦʞʘʡ ʜʦʮʽʣʴʥʦ ʟʙʠʨʘʪʠ ʢʦʞʥʽ 2-3 ʨʦʢʠ. 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʘʜʞʝʥʴ ʨʦʜʫ Salix ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 12 ʪ/ʛʘ ʟʘ ʨʽʢ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʨʦʞʘʡ 
ʦʪʨʠʤʫʶʪʴ ʥʘ 4-5 ʨʽʢ ʚʝʛʝʪʘʮʽʾ - ʧʨʠʙʣʠʟʥʦ 20 ʪ/ʛʘ/ʨʽʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ, ʟʘ 
ʩʧʨʠʷʪʣʠʚʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʫʨʦʞʘʡ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 40 ʪ/ʛʘ. 

ɼʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʚʯʝʥʠʭ, ʱʦ ʩʪʫʧʽʥʴ ʚʠʩʥʘʞʝʥʥʷ ʟʝʤʣʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ Salix ʫ 
4-5 ʨʘʟʽʚ ʥʠʞʯʠʡ, ʥʽʞ ʟʣʘʢʦʚʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʦʢʨʽʤ ʪʦʛʦ ʜʦ 55% ʝʣʝʤʝʥʪʽʚ 
ʞʠʚʣʝʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ˇʨʫʥʪ ʟ ʦʧʘʣʠʤ ʣʠʩʪʷʤ. 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʨʦʜʫ Salix ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʩʧʨʠʷʪʣʠʚʠʭ 
ʬʘʢʪʦʨʽʚ ʧʝʨʝʟʠʤʽʚʣʽ, ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. ɺʦʥʠ ʟʜʘʪʥʽ ʨʦʩʪʠ ʥʘ ˇʨʫʥʪʘʭ ʨʽʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 
ʩʢʣʘʜʫ, ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʣʷʭ. ʅʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ 
ʨʦʩʣʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʛʘʣʫʞʝʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʆʩʦʙʣʠʚʽʩʪʶ Salix ʻ ʪʝ, ʱʦ ʚʦʥʘ ʧʦʛʣʠʥʘʻ ʟ ˇʨʫʥʪʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʨʽʰʫʻʪʴʩʷ 
ʧʨʦʙʣʝʤʘ ʦʩʫʰʝʥʥʷ ʟʝʤʝʣʴ ʘʙʦ ʟʘʭʠʩʪʫ ʾʭ ʚʽʜ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. ʋ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ʙʘʛʘʪʦʨʽʯʥʽ 
ʥʘʩʘʜʞʝʥʥʷ ʥʘʟʚʘʥʦʛʦ ʨʦʜʫ ʟʜʘʪʥʽ ʚʠʧʘʨʦʚʫʚʘʪʠ ʜʦ 800 ʪʠʩ. ʣ/ʛʘ (ʟʘʣʝʞʥʦ ʚʽʜ ʛʫʩʪʦʪʠ ʧʦʩʘʜʢʠ). ʂʨʽʤ 
ʪʦʛʦ, ʢʫʣʴʪʫʨʘ ʧʦʛʣʠʥʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʦʯʠʱʝʥʥʶ ʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴ. 

ʇʦʩʘʜʢʫ Salix ʧʨʦʚʦʜʷʪʴ ʚʝʩʥʦʶ, ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʽʜʪʘʚʘʥʥʷ ʛʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʦʣʦʛʽʩʪʴ 
ʟʝʤʣʽ ʻ ʦʧʪʠʤʘʣʴʥʦʶ. ɺʠʩʘʜʞʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʤʝʭʘʥʽʟʦʚʘʥʦ. ɿʘ 
ʨʫʯʥʦʛʦ ʩʘʜʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʞʠʚʮʽ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 20 ʩʤ, ʟʘ ʤʘʰʠʥʥʦʛʦ ï ʩʪʝʙʣʘ ʜʦʚʞʠʥʦʶ 1,5 
ʤ. ˆʨʫʥʪ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʠʤ - ʚʠʦʨʘʥʠʡ, ʚʠʨʽʚʥʷʥʠʡ ʪʘ ʦʯʠʱʝʥʠʡ ʚʽʜ ʙʫʨ'ʷʥʠʩʪʦʾ 
ʨʦʩʣʠʥʥʦʩʪʽ. ɻʫʩʪʦʪʘ ʩʘʜʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʜʦ 40 ʪʠʩ. ʰʪ./ʛʘ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 
ʧʣʘʥʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʙʫʨ'ʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʜʦʢʠ ʢʫʱʽ ʢʫʣʴʪʫʨʠ ʥʝ 
ʟʘʢʨʠʶʪʴ ʙʫʨ'ʷʥʠ. 

ʉʠʩʪʝʤʫ ʫʜʦʙʨʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ Salix ʧʨʦʚʦʜʷʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʥʦʩʫ ʝʣʝʤʝʥʪʽʚ 
ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥʘʤʠ ʽ ʚʤʽʩʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ. ʅʘʧʨʠʢʣʘʜ, ʫ 10 ʪ ʩʫʭʦʾ ʜʝʨʝʚʠʥʠ Salix ʤʽʩʪʠʪʴʩʷ 
45-48 ʢʛ N, 13-15 ʢʛ ʈ2ʆ5, 21-27 ʢʛ ʂ2ʆ. ɿʘ 3- ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 12 ʪ/ʛʘ ʥʘ 
ʨʽʢ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ: N 150 ʢʛ/ʛʘ, ʈ2ʆ5 45 ʢʛ/ʛʘ, ʂ2ʆ 90 ʢʛ/ʛʘ, (ʦʜʠʥ ʨʘʟ ʥʘ 
ʪʨʠ ʨʦʢʠ). ʅʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ ʥʦʨʤʫ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 30%. 

ʋ ʧʝʨʰʠʡ ʨʽʢ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʥʝ ʚʥʦʩʷʪʴ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 
ʨʦʩʣʠʥ. ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʡʦʛʦ ʚʥʦʩʷʪʴ ʫ ʧʝʨʽʦʜ ʧʦʯʘʪʢʫ ʚʽʜʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʟ ʣʠʩʪʷʤ ʫ ˇʨʫʥʪ ʧʦʪʨʘʧʣʷʻ ʜʦ 20 ʢʛ N, ʘ ʪʦʤʫ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ 
ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʦʙʨʦʙʽʪʦʢ ʤʽʞʨʷʜʴ. 

ʇʽʩʣʷ ʧʝʨʰʦʾ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʫ ʟʨʽʟʫʶʪʴ ʥʘ ʚʠʩʦʪʽ 20 ʩʤ ʚʽʜ ʟʝʤʣʽ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 
ʢʫʱʽʥʥʷ (ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʪʝʭʥʽʯʥʠʡ ʟʨʽʟ ʧʨʠ ʩʣʘʙʢʦʤʫ ʨʦʩʪʽ ʨʦʩʣʠʥ ʽ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 
ʙʫʨ'ʷʥʽʚ). 

ɿʙʠʨʘʶʪʴ Salix ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʝʛʝʪʘʮʽʾ (ʦʧʘʜʘʥʥʷ ʣʠʩʪʷ). ɿ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 
ʤʘʢʩʠʤʘʣʴʥʦʶ ʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʟʘ 3-ʨʽʯʥʦʾ ʽ ʙʽʣʴʰʝ ʪʝʭʥʦʣʦʛʽʾ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. ɼʦ ʮʴʦʛʦ ʯʘʩʫ 
ʜʽʘʤʝʪʨ ʧʘʛʦʥʽʚ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʪʠʤʝ ʙʣʠʟʴʢʦ 30 ʤʤ, ʚʠʩʦʪʘ ï ʧʨʠʙʣʠʟʥʦ 6 ʤ. ɿʙʽʨ ʚʨʦʞʘʶ ʚʠʢʦʥʫʻʪʴʩʷ 
ʩʠʣʦʩʦʟʙʠʨʘʣʴʥʠʤ ʢʦʤʙʘʡʥʦʤ. ɿ ʦʜʥʽʻʾ ʧʣʘʥʪʘʮʽʾ ʟʙʠʨʘʶʪʴ ʫʨʦʞʘʡ ʜʦ 8 ʨʘʟʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʷʪʴ 
ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʘʜʞʝʥʴ. ɺʝʩʥʦʶ ʟʘ ʚʠʩʦʪʠ ʧʘʛʦʥʽʚ ʜʦ 25 ʩʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʨʙʽʮʠʜ ʩʫʮʽʣʴʥʦʾ ʜʽʾ, ʟʨʽʟʫʶʪʴ 
ʧʘʛʦʥʠ ʽ ʟʘʦʨʶʶʪʴ. ɺʦʩʝʥʠ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ.  
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ʇɽʈʇɽʂʊʀɺʀ ʉʊɺʆʈɽʅʅʗ ʃɯʉʆɺʀʍ ʂʋʃʔʊʋʈ ɿɸ ʋʏɸʉʊɯ LARIX EUROPEA L.  
ʅɸ ʊɽʈʀʊʆʈɯɰ ɼʇ çʉʋʄʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 
ʄʘʨʪʠʥʝʥʢʦ ɼ. ʈ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
Larix europea ʚʧʝʨʰʝ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʚ ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʙʦʪʘʥʽʢʦʤ ʌ. ʄʽʣʣʝʨʦʤ ʚ 1754 ʨ. ʽ ʥʘʟʚʘʥʘ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʶ. ɸʨʝʘʣ ʚʠʜʫ ʦʭʦʧʣʶʻ ʉʝʨʝʜʥʶ ɭʚʨʦʧʫ: ɸʣʴʧʠ, ʂʘʨʧʘʪʠ ʽ ʧʨʠʣʝʛʣʽ ʜʦ ʥʠʭ ʟ ʧʽʚʥʦʯʽ 
ʛʦʨʙʠʩʪʽ ʧʝʨʝʜʛʽʨ'ʷ ʽ ʨʽʚʥʠʥʠ ʇʦʣʴʱʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʦʾ ʱʝ ʚ XIV ʩʪ. ʜʦʩʠʪʴ ʢʦʤʧʘʢʪʥʦ ʨʦʩʣʠ ʤʦʜʨʠʥʦʚʽ 
ʣʽʩʠ. ʆʜʥʘʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʥʩʠʚʥʦʾ 500-ʣʽʪʥʴʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʢʽʥʮʷ XIX ʩʪ. ʪʫʪ ʟʙʝʨʝʛʣʠʩʷ ʣʠʰʝ 
ʧʦʦʜʠʥʦʢʽ ʥʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ ʤʦʜʨʠʥʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʣʠʩʷ ʧʣʦʱʽ 
ʤʦʜʨʠʥʠ ʚ ʂʘʨʧʘʪʘʭ, ʉʫʜʝʪʘʭ ʽ ʊʘʪʨʘʭ. ʅʽʤʝʮʴʢʠʡ ʚʯʝʥʠʡ ɼʝʥʛʣʝʨ (1944), ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 
ʇʘʢʩʘ (1918), ʎʽʟʣʘʨʘ (1914), ʄʦʚʝ (1932) ʽ ʏʝʨʤʘʢʘ (1935) ʚʢʘʟʫʻ ʜʣʷ ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʯʦʪʠʨʠ 
ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʽʟʦʣʴʦʚʘʥʠʭ ʘʨʝʘʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʅʘʡʙʽʣʴʰʠʡ ʟ ʥʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɸʣʴʧʘʭ 
(ʘʣʴʧʽʡʩʴʢʘ ʤʦʜʨʠʥʘ). ɼʨʫʛʠʡ ʘʨʝʘʣ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʂʘʨʧʘʪʘʭ (ʢʘʨʧʘʪʩʴʢʘ ʘʙʦ ʪʘʪʘʨʩʴʢʘ 
ʤʦʜʨʠʥʘ), ʪʨʝʪʽʡ - ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʫʜʝʪ (ʉʫʜʝʪʩʴʢʘ ʤʦʜʨʠʥʘ). ʅʘʡʚʘʞʣʠʚʽʰʠʡ ʘʨʝʘʣ 
ʧʦʰʠʨʝʥʥʷ ʧʨʠʤʠʢʘʻ ʜʦ ʛʦʨʙʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ ʧʽʚʜʥʷ ʇʦʣʴʱʽ. ɼʣʷ ʤʦʜʨʠʥʠ ʟ ʇʦʣʴʱʽ, ʧʨʠʨʦʜʥʝ ʤʽʩʮʝ 
ʟʨʦʩʪʘʥʥʷ ʾʾ ʥʘ ʚʝʣʠʢʠʡ ʚʠʩʦʪʽ ʥʝʚʽʜʦʤʦ (ʚʝʨʭʥʷ ʤʝʞʘ ʥʘ ʧʽʚʜʥʽ 600ʤ, ʥʘ ʧʽʚʥʦʯʽ 150ʤ). ɻʦʣʦʚʥʝ 
ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʉʫʜʝʪʩʴʢʦʾ ʤʦʜʨʠʥʠ - ʤʽʞ 316 ʽ 790 ʤ, ʘʣʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 
1065 ʤ (ʂ.ʈʫʙʥʝʨ, 1952).[3] 

ʄʦʜʨʠʥʘ ï ʦʜʥʦʜʦʤʥʘ ʨʦʩʣʠʥʘ, ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʚʠʨʦʩʪʘʻ ʟʘʚʚʠʰʢʠ ʜʦ 50 ʤ ʽ ʙʽʣʴʰʝ ʧʨʠ 
ʜʽʘʤʝʪʨʽ ʩʪʦʚʙʫʨʘ ʜʦ 1 ʤ ʽ ʙʽʣʴʰʝ. ʎʝ ï ʦʜʥʘ ʟ ʥʘʡʜʦʚʛʦʚʽʯʥʽʰʠʭ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʘ 
ʞʠʚʝ ʜʦ 600 ʨʦʢʽʚ (ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ 300ï400 ʨʦʢʽʚ), ʧʨʦʪʝ ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ ʜʝʷʢʠʭ ʤʦʜʨʠʥ ʚʯʝʥʽ 
ʥʘʨʘʭʦʚʫʚʘʣʠ 1300 ï 1348 ʨʽʯʥʠʭ ʢʽʣʝʮʴ. ɺ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʇʨʠʙʘʣʪʠʢʠ, ɹʽʣʦʨʫʩʽʾ, ʋʢʨʘʾʥʠ ʤʦʜʨʠʥʘ 
ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦʨʦʩʪʫʯʠʭ ʭʚʦʡʥʠʭ ʧʦʨʽʜ; ʪʫʪ ʥʘ ʙʘʛʘʪʠʭ ʩʫʧʽʱʘʥʠʭ ʽ ʩʫʛʣʠʥʠʩʪʠʭ ʛʨʫʥʪʘʭ ʧʨʠʨʽʩʪ 
ʾʾ ʫ ʚʠʩʦʪʫ ʩʪʘʥʦʚʠʪʴ 60ï90 ʩʤ ʟʘ ʨʽʢ. 

ʄʦʣʦʜʽ ʜʝʨʝʚʘ ʤʘʶʪʴ ʯʽʪʢʫ ʢʦʥʫʩʦʧʦʜʽʙʥʫ ʛʦʩʪʨʦʚʝʨʰʠʥʥʫ ʢʨʦʥʫ, ʩʪʘʨʽ ï ʯʘʩʪʽʰʝ ʰʠʨʦʢʦ 
ʨʦʟʛʘʣʫʞʝʥʫ ʢʨʦʥʫ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʽʟ ʟʽʛʥʫʪʦʶ (ʧʨʠʪʫʧʣʝʥʦʶ) ʚʝʨʭʽʚʢʦʶ. ʋ ʨʦʟʨʽʜʞʝʥʠʭ 
ʥʘʩʘʜʞʝʥʥʷʭ ʽ ʫ ʧʦʦʜʠʥʦʢʠʭ ʜʝʨʝʚ ʢʨʦʥʠ ʨʦʟʣʦʛʽ, ʘ ʚ ʟʽʤʢʥʫʪʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ï ʚʠʩʦʢʦ ʧʽʜʥʷʪʽ, ʚʽʜʥʦʩʥʦ 
ʚʫʟʴʢʽ. ɻʦʣʦʚʥʽ ʛʽʣʢʠ ʢʨʦʥʠ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʩʪʦʚʙʫʨʘ ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʟʣʝʛʢʘ ʚʠʛʠʥʘʶʯʠʩʴ ʜʦʥʠʟʫ, ʘʣʝ 
ʥʘ ʢʽʥʮʽ ʧʽʜʥʷʪʽ ʚʛʦʨʫ. ʂʦʨʘ ʩʪʦʚʙʫʨʘ ʞʦʚʪʫʚʘʪʦ-ʙʫʨʘ. 

ɺʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʦʧʫʣʷʮʽʡ ʤʦʜʨʠʥʠ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 
ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ, ʫʩʧʽʰʥʽʩʪʴ ʾʾ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʞʝ ʚ XVI ʚ. ʚ ʐʦʪʣʘʥʜʽʾ ʪʘ 
ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʟʫʤʦʚʠʣʠ ʧʠʣʴʥʠʡ ʽʥʪʝʨʝʩ ʚʯʝʥʠʭ ʜʦ ʧʠʪʘʥʴ ʝʚʦʣʶʮʽʾ, ʪʘʢʩʦʥʦʤʽʾ ʪʘ ʽʥʪʨʦʜʫʢʮʽʾ, ʜʦ 
ʚʠʜʽʣʝʥʥʷ ʙʝʟʣʽʯʽ ʨʽʟʥʦʚʠʜʽʚ, ʨʘʩ, ʬʦʨʤ ʽ ʝʢʦʪʠʧʽʚ 

ʅʘ ʜʫʤʢʫ ʧʦʣʴʩʴʢʠʭ ʚʯʝʥʠʭ, ʤʽʥʣʠʚʽʩʪʴ ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʻ ʥʘʩʣʽʜʢʦʤ ʽʩʪʦʨʽʾ ʾʾ ʧʨʠʨʦʜʥʦʛʦ 
ʧʦhʠʨʝʥʥʷ ʚ ɭʚʨʦʧʽ, ʘ ʪʘʢʦʞ ʩʠʙʽʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚ 
ʤʝʞʘʭ ʘʨʝʘʣʫ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʨʦʩʪʫ ʽ 
ʩʪʽʡʢʦʩʪʽ ʾʭ ʯʠʩʣʝʥʥʠʭ ʧʦʪʦʤʩʪʚ ʫ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʫʣʴʪʫʨʘʭ ʫ ʨʷʜʽ ʢʨʘʾʥ ɭʚʨʦʧʠ ʧʦʩʣʫʞʠʣʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 
ʜʠʩʢʫʩʽʡ ʧʨʦ ʩʪʘʪʫʩ ʽ ʽʻʨʘʨʭʽʾ ʛʝʦʛʨʘʬʽʯʥʦ ʽ ʝʢʦʣʦʛʽʯʥʦ ʧʽʜʨʦʟʜʽʣʝʥʠʭ ʽ ʤʦʨʬʦʣʦʛʽʯʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 
ʩʫʢʫʧʥʦʩʪʝʡ ʧʦʧʫʣʷʮʽʡ. ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ɸ.ɹʘʨʘʪʠʥʩʴʢʦʛʦ (1986), ʧʦʣʴʩʴʢʽ ʚʯʝʥʽ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ 
ʧʨʦ ʪʝ, ʱʦ ʚʠʜ ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (L. europea) ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ (ʨʘʟʦʤ ʟ ʤʦʜʨʠʥʦʶ ʧʦʣʴʩʴʢʦʶ) 
ʚʢʣʶʯʘʻ ʜʚʘ ʧʽʜʚʠʜʠ:  

-L. europea L. subsp decidua ï ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (ʪʠʧʦʚʘ); 
-L. europea L. subsppolonica (Racib) Domin. ï ʄʦʜʨʠʥʘ ʧʦʣʴʩʴʢʘ. 
ɿ ʧʝʨʰʦʛʦ ʧʽʜʚʠʜʫ ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʽ ʨʽʟʥʦʚʠʜʠ ï var sudetica (Domin) Svoboda ʪʘ var adenocarpa Bobr 

(subsp ʘʙʦ var carpatica Domin). ʇʦʧʫʣʷʮʽ ʧʝʨʰʦʛʦ ʧʽʜʚʠʜʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ɸʣʴʧ, ʉʫʜʝʪ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ 
ʂʘʨʧʘʪ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʬʦʨʤʦʶ ʽ ʟʘʙʘʨʚʣʝʥʥʷʤ 
ʰʠʰʦʢ, ʨʦʟʚʠʪʢʫ ʾʭ ʧʦʢʨʠʚʥʦʾ ʣʫʩʢʠ, ʛʘʣʫʞʝʥʥʶ ʧʘʛʦʥʽʚ, ʬʦʨʤʦʶ ʢʨʦʥʠ ʽ ʩʪʦʚʙʫʨʘ, ʟʘʙʘʨʚʣʝʥʥʷʤ ʭʚʦʾ. 
ʊʽʣʴʢʠ ʂ. ɼʦʤʽʥ ʜʘʻ ʜʣʷ ʧʽʜʚʠʜʫ ʧʝʨʝʣʽʢ 26 ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʬʦʨʤ. ɺ ʮʽʣʦʤʫ ʜʣʷ ʜʚʦʭ ʧʽʜʚʠʜʽʚ ʦʧʠʩʘʥʦ 
ʙʣʠʟʴʢʦ 50 ʬʦʨʤ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʚʠʜ ʫʩʧʽʰʥʦ ʟʨʦʩʪʘʻ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʩʫʜʽʙʨʦʚʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʾʾ ʚ ʩʦʩʥʦʚʽ 
ʥʘʩʘʜʞʝʥʥʷ. ɺ ʪʘʢʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ʜʦ 
ʩʥʽʛʦʣʦʤʫ. ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ ʩʦʩʥʠ ʟ ʤʦʜʨʠʥʦʶ ʩʤʫʛʘʤʠ (ʰʽʩʪʴ ʨʷʜʽʚ ʩʦʩʥʠ ʯʝʨʛʫʶʪʴʩʷ ʟ ʪʨʴʦʤʘ ʨʷʜʘʤʠ 
ʤʦʜʨʠʥʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ 1,2ʭ0,7 ʤ) ʙʦʥʽʪʝʪ ʥʘʩʘʜʞʝʥʥʷ ɯʘ, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʚ 
68 ʨʦʢʽʚ ʩʢʣʘʜʘʚ 497 ʤ3/ʛʘ. ʋ ʚʽʮʽ 90 ʨʦʢʽʚ ʙʦʥʽʪʝʪ ʪʘʢʦʞ ɯʘ, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʩʢʣʘʜʘʻ 502 ʤ3/ʛʘ. 
ʅʝʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʚʝʜʝʥʠʤʠ ʽʥʪʝʥʩʠʚʥʠʤʠ ʨʫʙʢʘʤʠ ʜʦʛʣʷʜʫ. 

ʗʢ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʜʽʙʨʦʚʠ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ 
ʥʘʩʘʜʞʝʥʴ ʪʘ ʧʦʢʨʘʱʫʻ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ. ɸʣʝ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʜʽʙʨʦʚʠ ʫʯʘʩʪʴ 
ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 5% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʩʘʜʢʦʚʠʭ ʤʽʩʮʴ. 
 
 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

70 

ʇʈʀʈʆɼʅɯ ʋʄʆɺʀ ʊɸ ʆʉʅʆɺʅɯ ʇʆʂɸɿʅʀʂʀ ɺɽɼɽʅʅʗ ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 
ʋ ɼʇ çʐʆʉʊʂʀʅʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 
ʄʘʪʶʰʝʥʢʦ ʆ. ʄ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʄʘʣʶʢ ʉ. ɸ., ʄʘʣʶʢ ʆ. ɸ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ɭ. ʆ. ʂʨʝʤʝʥʝʮʴʢʘ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʐʦʩʪʢʠʥʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʧʣʦʱʝʶ 27074,7 ʛʘ ʨʦʟʪʘʰʦʚʘʥʦ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʽ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 
ʨʘʡʦʥʽʚ ʪʘ ʤʽʩʪʘ ʐʦʩʪʢʘ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʢʣʶʯʘʻ 4 ʣʽʩʥʠʮʪʚʘ: 
ʄʠʨʦʥʽʚʩʴʢʝ (5743,7 ʛʘ), ʉʦʙʠʮʴʢʝ (7366,6 ʛʘ), ʐʦʩʪʢʠʥʩʴʢʝ (5731,8 ʛʘ) ʪʘ ɺʦʨʦʥʽʟʴʢʝ (8232,6 ʛʘ).  

ɿʛʽʜʥʦ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʷ ʣʽʩʛʦʩʧʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʂʠʻʚʦ-ʏʝʨʥʽʛʽʚʩʴʢʦʛʦ (ʉʭʽʜʥʝ 
ʇʦʣʽʩʩʷ) ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʢʨʫʛʫ, ʣʽʩʦʨʦʩʣʠʥʥʦʾ ʟʦʥʠ ʇʦʣʽʩʩʷ. ʂʣʽʤʘʪ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʛʦʩʧʫ 
ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʟ ʪʨʠʚʘʣʠʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʣʽʪʦʤ, ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʧʦʨʽʚʥʷʥʦ 
ʢʦʨʦʪʢʦʶ ʤôʷʢʦʶ ʟʠʤʦʶ. ɯʟ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʣʽʩʦʚʠʭ 
ʥʘʩʘʜʞʝʥʴ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʽʟʥʽʭ ʚʝʩʥʷʥʠʭ ʽ ʨʘʥʥʽʭ ʦʩʽʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ, ʚʽʪʨʠ-ʩʫʭʦʚʽʾ ʧʽʚʜʝʥʥʦ-
ʩʭʽʜʥʦʛʦ ʽ ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʽʚ. ʊʝʨʠʪʦʨʽʷ ʣʽʩʛʦʩʧʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʻʬʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʣʘʙʦ-ʭʚʠʣʷʩʪʫ 
ʨʽʚʥʠʥʫ ʙʝʟ ʨʽʟʢʠʭ ʧʽʜʚʠʱʝʥʴ ʟ ʚʠʩʦʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 50-200 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʽ 
ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʜʦʣʠʥʘʤʠ ʣʽʚʠʭ ʧʨʠʪʦʢ ʨ. ɼʝʩʥʠ. 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʽ ʚʠʜʠ ʛʨʫʥʪʽʚ: ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ (ʜʝʨʥʦʚʦ ʧʨʠʭʦʚʘʥʦ-ʧʽʜʟʦʣʠʩʪʽ ʧʽʱʘʥʽ ʘʙʦ ʩʣʘʙʦ 
ʛʫʤʫʩʦʚʘʥʽ, ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʽ, ʧʽʱʘʥʽ, ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʽ, ʣʝʛʢʦ ʽ ʩʝʨʝʜʥʴʦ ʩʫʧʽʱʘʥʽ, ʘ ʪʘʢʦʞ 
ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʽ) ï 98 %; ʪʦʨʬʷʥʦ-ʧʽʜʟʦʣʠʩʪʽ ʽ ʪʦʨʬʷʥʦ-ʛʣʝʻʚʽ ï 2 %. ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ 
ʨʦʟʚʠʥʫʪʽ ʩʣʘʙʦ. ɿʘ ʩʪʫʧʝʥʝʤ ʚʦʣʦʛʦʩʪʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ˇʨʫʥʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ. ʅʘ ʜʦʣʶ 
ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʧʨʠʧʘʜʘʻ 4,6 % ʧʣʦʱʽ, ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʜʽʣʷʥʦʢ. 
ɹʦʣʦʪʘ ʟʘʡʤʘʶʪʴ ʧʣʦʱʽ 234,5 ʛʘ. 

ʇʨʦʚʽʜʥʦʶ ʛʘʣʫʟʟʶ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦʤ. ʃʽʩʠʩʪʽʩʪʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʠʡ ʣʽʩʛʦʩʧ, 
ʩʢʣʘʜʘʻ: ʂʨʦʣʝʚʝʮʴʢʠʡ ʨʘʡʦʥ ï 29,7 %, ʐʦʩʪʢʠʥʩʴʢʠʡ ʨʘʡʦʥ ï 29,3 %. ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʽʩʛʦʩʧʫ 
ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʛʨʫʥʪʦʟʘʭʠʩʥʠʭ, 
ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, ʦʟʜʦʨʦʚʯʠʭ, ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʚʠʩʦʢʦʶ, ʧʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ. ʈʽʯʥʠʡ 
ʦʙʩʷʛ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ (ʣʽʢʚʽʜ) ʟʘ ʧʨʦʝʢʪʦʤ ʥʠʥʽʰʥʴʦʛʦ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 81,7 ʪʠʩ. ʤ3, ʚ ʪ. ʯ. 
ʚʽʜ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ï 56,24 ʪʠʩ. ʤ3. ʉʝʨʝʜʥʽʡ ʦʙʩʷʛ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟ 1 ʛʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 
ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 3,2 ʤ3. ʈʽʯʥʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʟ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ: ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 
ʢʫʣʴʪʫʨ ï 109,5 ʛʘ, ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ï 40 ʛʘ.  

ɼʦ ʧʝʨʝʣʽʢʫ ʟʘʭʦʜʽʚ ʟ ʧʦʣʽʧʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʥʘ 2020 ʟʘʧʣʘʥʦʚʘʥʦ: ʫ ʄʠʨʦʥʽʚʩʴʢʦʤʫ 
ʣʽʩʥʠʮʪʚʽ ï ʧʣʦʱʝʶ 316 ʛʘ, ʧʦ ɺʦʨʦʥʽʟʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ï 213,2 ʛʘ, ʧʦ ʉʦʙʠʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ï 207,2 ʛʘ. ʋ 
ɺʦʨʦʥʽʟʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʜʦ ʧʣʘʥʫ ʚʽʜʚʦʜʽʚ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦ ʩʦʩʥʽ ʟʚʠʯʘʡʥʽʡ ʙʫʣʦ 
ʧʨʠʟʥʘʯʝʥʦ ʫ 2019 ʨʦʮʽ ï ʧʣʦʱʝʶ 31,0 ʛʘ ʽʟ ʣʽʢʚʽʜʥʠʤ ʟʘʧʘʩʦʤ 11073 ʤ3, ʫ 2020 ʨʦʮʽ - 30,9 ʛʘ ʪʘ 11332 ʤ3. 
ɼʦ ʧʣʘʥʫ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʧʦ ɺʦʨʦʥʽʟʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʥʘ 2020 ʨʽʢ ʙʫʣʦ ʚʽʜʚʝʜʝʥʦ (ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʽʟ 
ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʩʢʣʘʜʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ) ʧʽʜ ʨʫʙʢʠ ʜʦʛʣʷʜʫ: ʧʽʜ ʦʩʚʽʪʣʝʥʥʷ ïʧʣʦʱʝʶ 36,0 ʛʘ, ʧʨʦʯʠʱʝʥʥʷ 
ï 44,8 ʛʘ, ʧʨʦʨʽʜʞʫʚʘʥʥʷ ï 46,7 ʛʘ, ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ ï 85,1 ʛʘ. 

ɯʩʥʫʶʯʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ ʚ ʣʽʩʛʦʩʧʽ ʪʘʢʘ: ʨʦʟʨʦʙʢʘ ʣʽʩʦʩʽʢ ʨʫʙʦʢ 
ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʯʘʩʪʢʦʚʦ (ʜʦ 20 %) ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜʨʷʜʥʠʤʠ 
ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʟʘʢʣʶʯʘʶʪʴ ʜʦʛʦʚʦʨʠ ʟ ʣʽʩʛʦʩʧʦʤ. ɺʩʽ ʽʥʰʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʨʦʙʦʪʠ, ʚ ʪ. ʯ. ʡ ʚʠʚʝʟʝʥʥʷ 
ʜʝʨʝʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʙʨʠʛʘʜʘʤʠ ʣʽʩʛʦʩʧʫ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɺɽɼɽʅʅʗ ʉɸʅɯʊɸʈʅʀʍ ʈʋɹʆʂ ʊɸ ʈʋɹʆʂ ɼʆɻʃʗɼʋ ɿɸ ʃɯʉʆʄ  
ʋ ʅɸʉɸɼɾɽʅʅʗʍ, ʑʆ ɺʍʆɼʗʊʔ ɼʆ ʉʂʃɸɼʋ ɼʇ çʉʋʄʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 
 
ʇʠʣʠʧʝʥʢʦ ʉ. ʆ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʇʫʛʘʯ ɺ. ʄ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯ ʄ. ʖ. ʐʝʨʩʪʶʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʽʩʥʦʾ ʜʝʨʝʚʠʥʠ ʻ ʚʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʜʦʛʣʷʜʫ ʟʘ 

ʥʘʩʘʜʞʝʥʥʷʤʠ, ʟʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʠʭ ʨʫʙʦʢ. ʈʫʙʢʠ ʜʦʛʣʷʜʫ ʽ ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʰʣʷʭʦʤ 
ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ, ʧʦʜʘʣʴʰʝ ʟʙʝʨʝʞʝʥʥʷ ʷʢʠʭ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʴ ʥʝʜʦʮʽʣʴʥʝ, ʟʛʽʜʥʦ ʟ 
ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʢʘʤʠ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʦʶ ʤʝʨʝʞʝʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʨʠʜʦʨʽʚ 
(ʪʨʝʣʶʚʘʣʴʥʠʭ ʚʦʣʦʢʽʚ) ʪʘ ʜʦʨʽʛ ʜʣʷ ʧʝʨʝʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ. 

ʊʦʞ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʥʘ ʧʨʠʢʣʘʜʽ ɼʇ çʉʫʤʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 
ʚʝʜʝʥʥʷ ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʪʘ ʨʫʙʦʢ ʜʦʛʣʷʜʫ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʣʽʩʦʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 
ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʽʚʥʠʯʠʤʠ ʚʠʤʦʛʘʤʠ ʥʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʩʘʮʽʾ. ɺʽʜʚʝʜʝʥʥʷ ʣʽʩʦʩʽʢ 
ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚ ʤʝʞʘʭ ʪʘʢʩʘʮʽʡʥʦʛʦ ʚʠʜʽʣʫ. ʇʽʜ ʯʘʩ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚʠʣʫʯʘʣʠʩʴ ʩʫʭʦʩʪʽʡʥʽ, ʚʩʠʭʘʶʯʽ, ʜʫʞʝ 
ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʘ ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʽ ʭʚʦʨʦʙʘʤʠ, ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʘ 
ʽʥʰʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ. 

ʃʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʬʦʥʜ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʩʪʘʥʦʚʠʪʴ 5389,ʛʘ, ʟ ʥʠʭ 
ʨʫʙʢʠ ʦʩʚʽʪʣʝʥʥʷ ï 312,5 ʛʘ, ʧʨʦʯʠʱʝʥʥʷ ï 528,4 ʛʘ, ʧʨʦʨʽʜʞʫʚʘʥʥʷ ï 1516,9 ʛʘ, ʧʨʦʭʽʜʥʽ ï 3031,8 ʛʘ, ʘ 
ʟʘʧʘʩ ʩʪʦʚʙʫʨʽʚ, ʱʦ ʚʠʨʫʙʫʻʪʴʩʷ ʜʣʷ ʨʫʙʦʢ ʦʩʚʽʪʣʝʥʥʷ ʩʢʣʘʜʘʻ 0,94 ʪʠʩ. ʤ3, ʧʨʦʯʠʱʝʥʥʷ ï 4,28 ʪʠʩ. ʤ3, 
ʧʨʦʨʽʜʞʫʚʘʥʥʷ ï 24,97 ʪʠʩ. ʤ3, ʧʨʦʭʽʜʥʠʭ ʨʫʙʦʢ ï 58,10 ʪʠʩ. ʤ3. ʊʦʞ ʥʘʡʙʽʣʴʰʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʤʠ 
ʜʝʨʝʚʠʥʠ, ʱʦ ʚʠʨʫʙʫʻʪʴʩʷ ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʽ ʫ ʱʦʨʽʯʥʦʤʫ ʨʦʟʤʽʨʽ ʨʫʙʦʢ 
ʜʦʛʣʷʜʫ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʨʠʧʘʜʘʻ ʪʘʢʦʞ ʥʘ ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ. ʊʘʢʦʞ ʧʽʜʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ 
ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʽ ʧʨʦʭʽʜʥʠʭ, ʢʨʽʤ ʩʪʦʚʙʫʨʥʦʾ ʽ ʣʽʢʚʽʜʥʦʾ ʜʝʨʝʚʠʥʠ, ʤʘʻ ʤʽʩʮʝ ʟʘʛʦʪʽʚʣʷ ʽ ʜʽʣʦʚʦʾ. ɺ 
ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʽʢ ʨʫʙʢʘʤʠ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʟʘʛʦʪʦʚʣʶʻʪʴʩʷ 0,46 ʪʠʩ. ʤ3 ʜʝʨʝʚʠʥʠ, ʘ ʧʨʦʭʽʜʥʠʤʠ ʨʫʙʢʘʤʠ 
ï 2,04 ʪʠʩ. ʤ3. 

ʃʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʘʢʪʠʚʥʠʡ (ʢʦʤʙʽʥʦʚʘʥʠʡ) ʤʝʪʦʜ ʨʫʙʦʢ, ʧʨʠ ʷʢʦʤʫ ʚʠʙʽʨʢʘ 
ʛʽʨʰʠʭ ʟʘ ʩʪʘʥʦʤ ʜʝʨʝʚ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʥʘʤʝʪʽʚ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚ ʨʦʟʢʠʜʘʥʠʭ ʧʦ ʪʝʨʠʪʦʨʽʾ ʜʽʣʷʥʢʘʭ ʽ ʤʦʣʦʜʥʷʢʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʩʮʴ ʨʫʙʦʢ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʽʣʷʥʢʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘ 
ʣʽʩʦʤ ʥʘ ʙʘʟʽ ʤʘʣʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʙʨʠʛʘʜ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 
ʚʠʢʦʥʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʦʙôʻʢʪʽ ʨʦʙʽʪ, ʜʦʟʚʦʣʷʻ ʧʨʘʚʠʣʴʥʦ ʩʫʤʽʱʘʪʠ ʨʦʟʧʦʜʽʣ 
ʧʨʘʮʽ, ʜʦʩʷʛʥʫʚʰʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ. 

ʊʘʢʦʞ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʚʠʷʚʣʝʥʦ 45,98 ʪʠʩ. ʤ3  ʩʫʭʦʩʪʽʡʥʦʛʦ ʽ 
22,17 ʪʠʩ. ʤ3 ʧʦʰʢʦʜʞʝʥʦʛʦ ʣʽʩʫ ʥʘ ʧʣʦʱʽ 4820,1 ʛʘ. ɿʘʭʘʨʘʱʝʥʽʩʪʴ ʚʠʷʚʣʝʥʘ ʥʘ ʧʣʦʱʽ 21,1 ʛʘ ʽʟ 
ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 0,21 ʪʠʩ. ʤ3, ʣʽʢʚʽʜʥʠʤ ʟʘʧʘʩʦʤ ï 0,13 ʪʠʩ. ʤ3. 

ʇʨʠʯʠʥʠ ʫʪʚʦʨʝʥʥʷ ʩʫʭʦʩʪʽʡʥʦʾ ʜʝʨʝʚʠʥʠ ʽ ʟʘʭʘʨʘʱʝʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʽ ʧʨʠʨʦʜʥʠʤ ʚʽʜʧʘʜʦʤ ʜʝʨʝʚ, 
ʘ ʪʘʢʦʞ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʠʭʽʡʥʠʤ ʣʠʭʦʤ ʦʞʝʣʝʜʽ ʪʘ ʣʴʦʜʦʣʦʤʫ ʥʘ ʧʣʦʱʽ 309,0 ʛʘ, ʧʦʰʢʦʜʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ 
ʣʽʩʫ ʥʘ ʧʣʦʱʽ 1911,9 ʛʘ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ 
ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʽ ʚʠʙʽʨʢʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ. 

ɼʨʫʛʘ ʣʽʩʦʚʧʦʨʷʜʥʘ ʥʘʨʘʜʘ ʟʘʪʚʝʨʜʠʣʘ ʦʙʩʷʛ ʧʨʦʚʝʜʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʥʘ ʧʣʦʱʽ 
20,1 ʛʘ ʟ ʩʪʦʚʙʫʨʥʠʤ ʽ ʩʫʭʦʩʪʽʡʥʠʤ ʟʘʧʘʩʦʤ 4,24 ʪʠʩ.ʤ3, ʣʽʢʚʽʜʥʠʤ 3,96 ʪʠʩ.ʤ , ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ 0,92 
ʪʠʩ.ʤ3, ʧʨʦʪʷʛʦʤ 2 ʨʦʢʽʚ ʨʝʚʽʟʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʚʠʙʽʨʢʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʥʘ ʧʣʦʱʽ 4136,0 ʛʘ, ʟ 
ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ, ʱʦ ʚʠʨʫʙʫʻʪʴʩʷ ʩʪʦʚʙʫʨʥʠʤ ʽ ʩʫʭʦʩʪʽʡʥʠʤ 56,98 ʪʠʩ. ʤ ʢʫʙ ʟʘ 5 ʨʦʢʽʚ, ʪʦʙʪʦ ʱʦʨʽʯʥʦ 
ʥʘ ʧʣʦʱʽ 827,1 ʛʘ ʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ, ʱʦ ʚʠʨʫʙʫʻʪʴʩʷ 11,39 ʪʠʩ.ʤ3, ʣʽʢʚʽʜʥʠʤ 10,58 ʪʠʩ.ʤ3, ʜʽʣʦʚʦʾ 
ʜʝʨʝʚʠʥʠ 2,60 ʪʠʩ.ʤ3. 

ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ 
ʥʘʩʘʜʞʝʥʴ, ʥʘʷʚʥʽʩʪʴ ʟʘʭʘʨʘʱʝʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʩʫ ʩʫʭʦʩʪʽʡʥʦʛʦ ʽ ʧʦʰʢʦʜʞʝʥʦʛʦ ʣʽʩʫ, ʥʘʷʚʥʽʩʪʴ 
ʦʩʝʨʝʜʢʽʚ ʭʚʦʨʦʙ ʣʽʩʫ. ʆʯʠʱʝʥʥʷ ʚʽʜ ʟʘʭʘʨʘʱʝʥʦʩʪʽ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʥʘ ʧʣʦʱʽ 13,1 ʛʘ ʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 
0,16 ʪʠʩ.ʤ3, ʚ ʪʦʤʫ ʯʠʩʣʽ ʣʽʢʚʽʜʥʦʾ ʜʝʨʝʚʠʥʠ 0,12 ʪʠʩ.ʤ3. ɺ ʢʘʪʝʛʦʨʽʾ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ ʥʘ ʧʣʦʱʽ 
1,2 ʛʘ ʟ ʟʘʧʨʦʝʢʪʦʚʘʥʠʤ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 0,01 ʪʠʩ.ʤ3 ʽ ʣʽʢʚʽʜʥʠʤ 0,01 ʪʠʩ.ʤ3; ʚ ʢʘʪʝʛʦʨʽʾ ʟʘʭʠʩʥʽ ʣʽʩʠ ʥʘ 
ʧʣʦʱʽ 0,2 ʛʘ; ʚ ʢʘʪʝʛʦʨʽʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʣʽʩʠ ʥʘ ʧʣʦʱʽ 11,7 ʛʘ ʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 0,15 ʪʠʩ.ʤ3 ʽ ʣʽʢʚʽʜʥʦʾ 
ʜʝʨʝʚʠʥʠ 0,11 ʪʠʩ.ʤ3. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʠʡʥʷʪʪʷʤ ʜʨʫʛʦʶ ʣʽʩʦʚʧʦʨʷʜʥʦʶ 
ʥʘʨʘʜʦʶ ʱʦʨʽʯʥʠʤ ʦʙʩʷʛʦʤ ʨʦʙʽʪ ʜʦʟʚʦʣʠʪʴ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʟ 
ʧʝʨʝʚʘʛʦʶ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ, ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ, 
ʧʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ. 
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ʇʠʰʥʘ ʖ. ʈ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʇɻè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʆ. ɺ. ʉʫʨʛʘʥ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʘʜʽʚʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʚʘʨʽʘʥʪʦʤ ʩʪʘʻ ʚʠʨʦʱʫʚʘʥʥʷ ʘʡʩʪʨʠ ʢʠʪʘʡʩʴʢʦʾ ï ʦʜʥʽʻʾ 

ʽʟ ʩʘʤʠʭ ʥʝʚʠʙʘʛʣʠʚʠʭ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʠʚʦʚʠʞʥʦ ʢʨʘʩʠʚʠʭ ʢʚʽʪʦʢ. ɺ ʩʫʯʘʩʥʦʤʫ ʦʟʝʣʝʥʝʥʥʽ ʩʝʨʝʜ 
ʦʜʥʦʨʽʯʥʠʭ ʢʚʽʪʢʦʚʠʭ ʢʫʣʴʪʫʨ Callistephus chinensis (L.) Nees ʥʘʙʫʣʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʙʘʛʘʪʴʦʭ 
ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʽ ʋʢʨʘʾʥʽ ʪʘʢʦʞ, ʟʘʚʜʷʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʷ ʨʦʩʣʠʥʘ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 
ʟʘʙʘʨʚʣʝʥʴ ʽ ʬʦʨʤ ʩʫʮʚʽʪʴ, ʪʨʠʚʘʣʝ ʮʚʽʪʽʥʥʷ ʪʘ ʥʝʚʠʙʘʛʣʠʚʽʩʪʴ (ɸʣʝʢʩʻʻʚʘ ʅ. ʄ., 2001). 

ɸʡʩʪʨʘ ʦʜʥʦʨʽʯʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʚʽʪʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʽ - ʮʝ 
ʙʦʨʜʶʨʠ, ʢʣʫʤʙʠ, ʨʘʙʘʪʢʠ, ʩʦʣʽʪʝʨʠ, ʛʨʫʧʠ, ʤʽʢʩʙʦʨʜʝʨʠ, ʤʘʩʠʚʠ, ʤʦʜʫʣʴʥʽ ʢʚʽʪʥʠʢʠ ʪʦʱʦ. ɹʘʛʘʪʦ ʩʦʨʪʽʚ 
ʘʡʩʪʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʩʘʜʦʢ ʚ ʘʡʩʪʨʘʨʽʷʭ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʥʠʤʠ ʟ ʘʡʩʪʨʠ ʦʜʥʦʨʽʯʥʦʾ ʻ ʙʦʨʜʶʨʠ ï 
ʮʝ ʥʘʩʘʜʞʝʥʥʷ ʥʠʟʴʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʧʦ ʢʦʥʪʫʨʫ ʢʣʫʤʙʠ, ʯʘʛʘʨʥʠʢʦʚʦʾ ʛʨʫʧʠ, ʣʽʥʽʾ ʜʦʨʽʞʢʠ (ʐʝʚʝʣʴ ʃ.  ʆ., 
2013). 

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʝʟʨʦʟʩʘʜʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʩʽʥʥʷ ʘʡʩʪʨ ʚʠʩʽʚʘʶʪʴ, ʷʢ ʪʽʣʴʢʠ ʟʝʤʣʷ ʧʨʦʛʨʽʻʪʴʩʷ, 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʣʫʤʙʠ, ʪʨʦʭʠ ʧʨʠʩʠʧʘʶʯʠ ʟʝʤʣʝʶ ʟʚʝʨʭʫ ʽ ʧʨʠʢʨʠʚʘʶʯʠ ʧʣʽʚʢʦʶ ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ. ɿ 
ʧʦʷʚʦʶ ʤʦʣʦʜʠʭ ʩʽʷʥʮʽʚ ʧʣʽʚʢʫ ʤʦʞʥʘ ʧʨʠʙʨʘʪʠ ʽ ʟʘʢʨʠʚʘʪʠ ʨʦʩʣʠʥʠ ʪʽʣʴʢʠ ʚ ʨʘʟʽ ʟʘʤʦʨʦʟʢʽʚ. ʇʽʢʽʨʫʚʘʪʠ 
ʾʭ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ, ʜʦʩʠʪʴ ʧʦʩʽʷʪʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚ ʧʘʨʫ ʩʘʥʪʠʤʝʪʨʽʚ, ʘ ʧʦʪʽʤ ʧʨʦʨʽʜʠʪʠ, ʱʦʙ ʤʽʞ ʨʦʩʣʠʥʘʤʠ 
ʚʠʡʰʣʦ ʧʦ 12 ʩʘʥʪʠʤʝʪʨʽʚ, ʘʙʦ ʟʘʣʠʰʠʪʠ ʧʦʩʘʜʢʠ ʟʘʛʫʱʝʥʠʤʠ. 

ʇʝʨʝʚʘʛʠ ʚʠʨʦʱʫʚʘʥʥʷ ʘʡʩʪʨʠ ʢʠʪʘʡʩʴʢʦʾ: 

¶ ʢʚʽʪʠ ʥʝ ʙʦʷʪʴʩʷ ʭʦʣʦʜʽʚ; 

¶ ʥʘʩʽʥʥʷ ʜʦʙʨʝ ʚʠʪʨʠʤʫʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʽ ʟ ʣʝʛʢʽʩʪʶ ʩʭʦʜʷʪʴ; 

¶ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʟʩʘʜʠ ʥʝ ʚʠʢʣʠʢʘʻ ʦʩʦʙʣʠʚʠʭ ʪʫʨʙʦʪ, ʘʣʝ ʤʦʞʥʘ ʚʠʩʽʚʘʪʠ ʥʘʩʽʥʥʷ ʘʡʩʪʨʠ ʽ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʛʨʷʜʢʠ; 

¶ ʘʡʩʪʨʘ ʟʜʘʪʥʘ ʨʝʛʝʥʝʨʫʚʘʪʠ ʩʚʦʶ ʧʦʰʢʦʜʞʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʽ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʩʧʦʢʽʡʥʦ 
ʧʝʨʝʥʦʩʠʪʠ ʧʝʨʝʩʘʜʢʫ; 

¶ ʚʝʣʠʯʝʟʥʠʡ ʚʠʙʽʨ ʨʽʟʥʦʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʘʡʩʪʨʠ ʟ ʢʚʽʪʢʘʤʠ ʥʘʡʜʠʚʦʚʠʞʥʽʰʠʭ ʬʦʨʤ ʽ ʟʘʙʘʨʚʣʝʥʴ 
ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʟ ʢʚʽʪʥʠʢʘ ʩʧʨʘʚʞʥʽʡ ʰʝʜʝʚʨ; 

¶ ʙʝʟʨʘʩʩʘʜʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʥʘʩʽʥʥʷ ʘʡʩʪʨʠ ʦʜʥʦʨʽʯʥʦʾ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʛʨʦʰʦʚʠʭ 
ʢʦʰʪʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʩʘʜʥʠʤ ʩʧʦʩʦʙʦʤ, ʚ 2 ʨʘʟʠ; 

¶ ʘʡʩʪʨʠ ʤʦʞʫʪʴ ʨʦʩʪʠ ʥʘ ʨʽʟʥʠʭ ˇʨʫʥʪʘʭ. ʆʜʥʘʢ ʢʨʘʱʠʤʠ ʜʣʷ ʥʠʭ ʻ ʣʝʛʢʽ ʽ ʩʝʨʝʜʥʽ ʩʫʛʣʠʥʠʩʪʽ ʽ 
ʩʫʧʽʱʘʥʽ ʨʦʜʶʯʽ ˇʨʫʥʪʠ ʟ ʢʠʩʣʦʪʥʽʩʪʶ, ʙʣʠʟʴʢʦʶ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ (ʨʅ = 6,5-7,5); 

¶ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʨʦʩʪʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʽ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʘʡʩʪʨʠ ʥʘʜʘʶʪʴ ʨʘʥʥʽ ʩʪʨʦʢʠ 
ʧʦʩʽʚʫ, ʟʘʧʽʟʥʝʥʥʷ ʟ ʧʦʩʽʚʦʤ ʘʡʩʪʨʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʥʘʩʽʥʥʷ; 

¶ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʩʽʚʘʪʠ ʘʡʩʪʨʫ ʚ ˇʨʫʥʪ ʥʘʚʝʩʥʽ; 

¶ ʘʡʩʪʨʠ ʥʝ ʚʠʙʘʛʣʠʚʽ ʜʦ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ. ʎʚʽʪʫʪʴ ʟ ʩʝʨʝʜʠʥʠ ʩʝʨʧʥʷ ʜʦ ʩʠʣʴʥʠʭ ʟʘʤʦʨʦʟʢʽʚ. 
ɺʠʨʦʱʫʚʘʥʥʷ ʘʡʩʪʨ ʚʠʤʘʛʘʻ ʤʝʥʰʝ ʚʠʪʨʘʪ ʥʽʞ ʽʥʰʽ ʨʦʩʣʠʥʠ ʢʚʽʪʫʯʠʭ ʨʦʩʣʠʥ ʚ ʮʝʡ ʧʝʨʽʦʜ. 

ʅʝʜʦʣʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʘʡʩʪʨʠ ʢʠʪʘʡʩʴʢʦʾ: 
ʗʢʱʦ ʩʭʦʜʠ ʥʝ ʦʪʨʠʤʘʣʠ ʚʯʘʩʥʦ, ʤʦʞʝʪʝ ʚʽʜʨʘʟʫ ʨʦʙʠʪʠ ʧʝʨʝʩʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʟʘʨʘʞʝʥʥʷ ʬʫʟʘʨʽʦʟʦʤ, ʢʨʘʱʝ ʥʝ ʚʥʦʩʠʪʠ ʧʽʜ ʥʠʭ ʧʝʨʝʛʥʽʡ. ʗʢʱʦ ʢʚʽʪʠ ʬʦʨʤʫʶʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦ ʪʦ, 
ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ɸʡʩʪʨʘ ʟʘʨʘʞʝʥʘ ʧʘʚʫʪʠʥʥʠʤ ʢʣʽʱʝʤ ʘʙʦ ʧʦʧʝʣʠʮʝʶ. ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʽʷʪʠ ʘʡʩʪʨʫ 
ʥʘ ʤʽʩʮʝ, ʜʝ ʨʘʥʽʰʝ ʨʦʩʣʠ ʛʣʘʜʽʦʣʫʩʠ ʽ ʛʚʦʟʜʠʢʠ, ʪʦʤʫ ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʭʚʦʨʦʙʠ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ 
ʨʝʧʨʦʜʫʢʮʽʾ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʧʦʛʽʨʰʫʶʪʴʩʷ, ʪʦʙʪʦ ʟʥʠʞʫʻʪʴʩʷ ʩʭʦʞʽʩʪʴ ʽ ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ. 

ɸʡʩʪʨʘ ʥʘʣʝʞʠʪʴ ʜʦ ʪʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦ ʨʝʘʛʫʶʪʴ ʷʢ ʥʘ ʧʝʨʝʩʫʰʫʚʘʥʥʷ ʛʨʫʥʪʫ, ʪʘʢ ʽ ʥʘ 
ʟʘʩʪʽʡ ʫ ʥʴʦʤʫ ʚʦʜʠ. ʇʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʽ ʞʘʨʢʦʛʦ ʧʦʩʫʰʣʠʚʦʛʦ ʧʝʨʽʦʜʫ ʧʦʣʠʚʠ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʙʽʣʴʰ 
ʨʽʜʢʠʤʠ, ʘʣʝ ʨʷʩʥʠʤʠ (ʥʘ 1 ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʜʽʣʷʥʢʠ ʙʣʠʟʴʢʦ 30 ʣ ʚʦʜʠ), ʧʽʩʣʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʪʨʝʙʘ 
ʦʙʦʚ'ʷʟʢʦʚʦ ʨʦʟʧʫʰʠʪʠ ʧʦʚʝʨʭʥʶ ʛʨʫʥʪʫ. ʗʢʱʦ ʞ ˇʨʫʥʪ ʧʝʨʝʩʠʭʘʻ, ʪʦ ʟ-ʟʘ ʮʴʦʛʦ ʩʫʮʚʽʪʪʷ ʤʦʞʫʪʴ ʩʪʘʪʠ 
ʤʝʥʰ ʝʬʝʢʪʥʠʤʠ. ʗʢ ʧʨʘʚʠʣʦ, ʫ ʥʝʜʦʩʚʽʜʯʝʥʠʭ ʩʘʜʽʚʥʠʢʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ 
ʘʡʩʪʨ ʥʘ ʩʚʦʾʡ ʩʘʜʦʚʽʡ ʜʽʣʷʥʮʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʧʦʩʽʚʫ ʩʽʷʥʮʽ ʥʝ ʟʽʡʰʣʠ, ʘʙʦ ʚʦʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ, ʘʣʝ ʜʫʞʝ 
ʧʦʚʽʣʴʥʦ ʨʦʩʪʫʪʴ ʽ ʩʦʭʥʫʪʴ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʘʭʽʚʮʽ ʨʘʜʷʪʴ ʧʨʦʚʝʩʪʠ ʧʝʨʝʩʽʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʥʫʚʘʪʠ 
ʚʩʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʨʘʚʠʣʘ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʩʢʣʘʜ ʩʫʙʩʪʨʘʪʫ, ʘ ʱʝ ʥʘ ʧʝʨʝʜʧʦʩʽʚʥʫ 
ʧʽʜʛʦʪʦʚʢʫ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʦʨʽʯʥʠʢʠ ʫʨʘʞʫʶʪʴʩʷ ʬʫʟʘʨʽʦʟʦʤ. ɼʣʷ ʧʦʩʘʜʢʠ ʘʡʩʪʨʠ ʢʠʪʘʡʩʴʢʦʾ ʥʝ 
ʧʽʜʭʦʜʷʪʴ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ ʨʘʥʽʰʝ ʚʠʨʦʱʫʚʘʣʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ʇʘʩʣʴʦʥʦʚʠʭ (ʧʦʤʽʜʦʨʠ, 
ʢʘʨʪʦʧʣʷ) ʘʙʦ ʪʘʢʽ ʢʚʽʪʢʦʚʽ ʢʫʣʴʪʫʨʠ ʷʢ ʛʚʦʟʜʠʢʠ, ʪʶʣʴʧʘʥʠ, ʛʣʘʜʽʦʣʫʩʠ ʽ ʣʝʚʢʦʾ. ʎʽ ʜʽʣʷʥʢʠ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʘʡʩʪʨ ʪʽʣʴʢʠ ʯʝʨʝʟ ʧʝʨʽʦʜ ʥʝ ʤʝʥʰ 5 ʨʦʢʽʚ, ʪʘʢ ʷʢ ʟʙʽʣʴʰʫʻʪʴʩʷ 
ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʙʫʜʫʪʴ ʫʨʘʞʝʥʽ ʬʫʟʘʨʽʦʟʦʤ. ɿ ʮʠʭ ʞʝ ʧʨʠʯʠʥ ʜʣʷ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʽʞʠʡ ʛʥʽʡ. 

ʗʢʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʝʧʦʚʥʽ ʩʫʮʚʽʪʪʷ, ʮʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʽʟ-ʟʘ ʪʦʛʦ ʱʦ ʥʘ ʢʫʱʘʭ ʦʩʝʣʠʣʠʩʷ ʧʘʚʫʪʠʥʥʽ 
ʢʣʽʱʽ ʘʙʦ ʧʦʧʝʣʠʮʽ, ʚʦʥʠ ʚʽʜʯʫʚʘʶʪʴ ʥʝʩʪʘʯʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʽʟ-ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 
ʧʨʘʚʠʣ ʢʫʣʴʪʫʨʠ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

73 

ʊɽʅɼɽʅʎɯʗ ɿʄɽʅʐɽʅʅʗ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ɺ ʋʂʈɸɰʅɯ 
 

ʇʨʦʮʝʥʢʦ ɼ. ɺ., ʍʷʨʤ ʂ. ɺ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʊ. ɯ. ʄʝʣʴʥʠʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 

ʃʽʩʦʚʘ ʛʘʣʫʟʴ ʧʦʩʽʜʘʻ ʦʜʥʝ ʽʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʚ ʨʝʩʫʨʩʥʽʡ ʙʘʟʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 
ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ 10,8 ʤʣʥ. ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʢʨʠʪʘ ʣʽʩʦʤ  9,4 ʤʣʥ. ʛʘ. ɽʢʦʣʦʛʠ 
ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʣʽʩʠʩʪʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʩʢʦʨʦʪʠʣʘʩʷ ʱʦʥʘʡʤʝʥʰʝ ʜʦ 11%, ʪʦʜʽ ʷʢ ʦʬʽʮʽʡʥʽ 
ʜʞʝʨʝʣʘ ʧʦʚʽʜʦʤʣʷʶʪʴ, ʱʦ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 15,9 %. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ ʫ ʩʫʯʘʩʥʽʡ 
ʋʢʨʘʾʥʽ ʻ ʨʦʟʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʪʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ. ʆʢʨʽʤ 
ʪʦʛʦ, ʋʢʨʘʾʥʘ ʻ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʤ ʝʢʩʧʦʨʪʝʨʦʤ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ [1-4]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʰʠʨʝʥʥʷ ʚ 
ʩʫʯʘʩʥʠʭ ʫʤʦʚʘ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʆʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʟʝʤʝʣʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʟʘʭʠʩʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʏʝʨʝʟ ʨʦʟʧʘʶʚʘʥʥʷ ʪʘ ʩʢʣʘʜʥʫ ʧʨʦʮʝʜʫʨʫ ʦʬʦʨʤʣʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ ʟʝʤʣʶ 
ʮʝʡ ʧʨʦʮʝʩ ʩʪʨʠʤʫʻʪʴʩʷ. ʇʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʣʽʩʽʚ, ʾʭ ʤʘʩʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 
ʥʠʟʴʢʦʾ ʢʫʣʴʪʫʨʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʟʘ ʧʝʨʝʜʘʯʽ ʣʽʩʽʚ ʫ ʧʨʠʚʘʪʥʫ ʚʣʘʩʥʽʩʪʴ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʝʚʤʽʣʦʛʦ ʪʘ ʙʝʟʛʦʩʧʦʜʘʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʃʠʰʝ ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʫ ʛʘʣʫʟʽ, ʥʘ ʤʦʻ 
ʛʣʠʙʦʢʝ ʧʝʨʝʢʦʥʘʥʥʷ, ʤʘʻ ʟʚʦʜʠʪʠʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʫ ʷʢ ʦʩʥʦʚʥʦʾ 
ʾʾ ʧʨʦʜʫʢʮʽʾ, ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʩʫʙôʻʢʪʘʤ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʭʦʜʫ ʟ ʧʦʜʘʣʴʰʠʤ 
ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷʤ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʫ ʩʪʘʥʽ ʜʠʥʘʤʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 
ʨʽʚʥʦʚʘʛʠ [5]. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʢʦʥʢʨʝʪʥʦʾ ʩʪʨʘʪʝʛʽʾ 
ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʙʘʛʘʪʦʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʫ 
[2]. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘʢʦʾ ʩʪʨʘʪʝʛʽʾ ʧʦʚʠʥʥʽ ʩʪʘʪʠ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʚ 
ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʾʾ ʛʘʨʤʦʥʽʟʘʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ; ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ; ʟʙʽʣʴʰʝʥʥʷ 
ʣʽʩʠʩʪʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʜʦ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ; ʥʘʨʦʱʫʚʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʽ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ; ʧʦʩʠʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʤʽʥ ʢʣʽʤʘʪʫ; ʚʠʨʽʰʝʥʥʷ ʣʽʩʦʝʢʦʣʦʛʽʯʥʠʭ 
ʧʨʦʙʣʝʤ ʨʝʛʽʦʥʽʚ; ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʨʠʥʢʦʚʠʭ ʟʘʩʘʜʘʭ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʝʢʦʥʦʤʽʯʥʦ-ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ; ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 
ʣʽʩʦʟʘʙʝʟʧʝʯʝʥʠʭ ʨʝʛʽʦʥʘʭ; ʩʧʨʠʷʥʥʷ ʚʠʨʽʰʝʥʥʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ; 
ʧʦʩʠʣʝʥʥʷ ʧʨʘʚʦʚʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ; ʨʦʟʚʠʪʦʢ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ; 
ʨʦʟʰʠʨʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ; ʽʥʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʧʨʦ ʩʪʘʥ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 
ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ, ʝʢʦʣʦʛʽʯʥʝ ʚʠʭʦʚʘʥʥʷ. 

ʐʣʷʭʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩ-
ʧʦʜʘʨʩʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʟʠʪʠʚʥʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ, ʧʦʻʜʥʘʥʥʽ ʟʘʭʦʜʽʚ 
ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʟʙʝʨʝʞʝʥʥʽ 
ʧʝʨʝʚʘʞʥʦ ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʣʽʩʠ [4]. 

ʈʝʘʣʽʟʘʮʽʷ ʧʦʣʦʞʝʥʴ ʩʪʨʘʪʝʛʽʾ ʩʧʨʠʷʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʦʟʚʠʪʢʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤ ʛʦʩ-
ʧʦʜʘʨʩʪʚʦʤ, ʟʙʽʣʴʰʝʥʥʶ ʧʣʦʱʽ ʣʽʩʽʚ ʜʝʨʞʘʚʠ, ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ 
ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʜʦʚʦʣʝʥʥʶ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʘʭ, ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ 
ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʤʝʥʰʝʥʥʶ ʟʘʛʨʦʟʠ ʜʝʛʨʘʜʘʮʽʾ 
ʟʝʤʝʣʴ, ʟʨʦʩʪʘʥʥʶ ʯʘʩʪʢʠ ʧʨʦʜʫʢʮʽʾ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, 
ʟʘʙʝʟʧʝʯʝʥʥʶ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ. 
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ʇʨʦʮʝʥʢʦ ɼ. ɺ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʊ. ɯ. ʄʝʣʴʥʠʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʃʽʩʦʚʽ ʫʛʽʜʜʷ ʚ ɭʚʨʦʧʽ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 30% ʪʝʨʠʪʦʨʽʾ ʽ ʱʦʨʦʢʫ ʟʘʟʚʠʯʘʡ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ ʣʽʩʦʚʠʡ 

ʩʝʢʪʦʨ ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʻ ʦʙʝʨʪʠ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʇʨʘʢʪʠʯʥʦ ʟ 1990-ʭ ʨʦʢʽʚ ʻʚʨʦʧʝʡʩʴʢʽ ʜʝʨʞʘʚʠ ʧʦʯʘʣʠ 
ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʚʦʨʫ ʧʦʣʽʪʠʢʫ ʦʭʦʨʦʥʠ ʣʽʩʽʚ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʘʣʝ ʡ ʚʽʜ 
ʙʨʘʢʦʥʴʻʨʩʪʚʘ ʪʘ çʯʦʨʥʠʭ ʣʽʩʦʨʫʙʽʚè. 

ʅʘʨʘʟʽ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʽʚ ɭʉ ʥʘʨʘʭʦʚʫʻ 182 ʤʣʥ ʛʘ, ʟʘʡʤʘʶʯʠ 43 % ʫʩʽʻʾ ʪʝʨʠʪʦʨʽʾ. ɿʘ ʦʩʪʘʥʥʽ 
25 ʨʦʢʽʚ ʧʣʦʱʘ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʙʽʣʴʰʠʣʘʩʷ ʚ ʮʽʣʦʤʫ ʥʘ 5,2 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʠʥʘʤʽʮʽ ʧʨʠʨʦʩʪʫ ʥʘ 
0,2 % ʥʘ ʨʽʢ.  

ʃʽʩʠ ɭʚʨʦʧʠ ʧʦʰʠʨʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʜʚʽ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʭ ʧʦ ʧʣʦʱʽ ʽ ʟʘʧʘʩʘʤ 
ʜʝʨʝʚʠʥʠ ʣʽʩʦʚʽ ʩʤʫʛʠ. ʅʘʡʙʽʣʴʰ ʟʘʣʽʩʥʝʥʽ ʢʨʘʾʥʠ - ʈʦʩʽʷ, ʌʽʥʣʷʥʜʽʷ, ʐʚʝʮʽʷ, ʌʨʘʥʮʽʷ ʪʘ ʅʽʤʝʯʯʠʥʘ. 
ɸʣʝ ʻ ʮʽʣʘ ʛʨʫʧʘ ʜʝʨʞʘʚ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʣʽʩʥʝʥʥʷ (ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʚʢʨʠʪʦʾ ʣʽʩʘʤʠ  ʧʣʦʱʽ 

ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʢʨʘʾʥʠ): ʄʦʣʜʦʚʘ, ɹʝʣʴʛʽʷ, ʏʦʨʥʦʛʦʨʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ʃʽʭʪʝʥʰʪʝʡʥ ʽ ʪ. ʜ [1]. ɼʠʥʘʤʽʢʘ 
ʟʤʽʥʠ ʣʽʩʦʚʠʭ ʫʛʽʜʴ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚ ʫʩʽʭ ʜʝʨʞʘʚʘʭ ʯʣʝʥʘʭ ɭʉ: ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʥʘ 3,2 % 
ʫ ɼʘʥʽʾ, ʐʚʝʮʽʾ ʪʘ ʃʶʢʩʝʤʙʫʨʟʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʤʝʞʘʭ 11-22 % ʚ ɹʦʣʛʘʨʽʾ, ʃʠʪʚʽ, ʍʦʨʚʘʪʽʾ, ʋʛʦʨʱʠʥʽ ʪʘ 
ɯʪʘʣʽʾ, ʘ ʚ ɯʨʣʘʥʜʽʾ - 55,8% [2]. 

ʃʽʩʦʚʽ ʨʝʩʫʨʩʠ ɭʚʨʦʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʨʦʟʤʽʨʘʤʠ ʣʽʩʦʚʦʾ ʧʣʦʱʽ 
ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʩʢʽʣʴʢʠ ʣʽʩʠ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʦʨʶʚʘʥʥʶ, ʙʫʜʽʚʥʠʮʪʚʫ, ʜʝʨʝʚʠʥʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʨʦʚʘ, ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʡ ʽʥʰʦʛʦ ʚʠʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʚʠʨʦʙʥʠʮʪʚʦ 
ʧʘʧʝʨʫ, ʤʝʙʣʽʚ ʪʘ ʽʥ.), ʧʨʦʙʣʝʤʘ ʟʤʝʥʰʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʪʝʨʠʪʦʨʽʡ ʩʪʦʾʪʴ ʜʦʩʠʪʴ ʛʦʩʪʨʦ. ɼʣʷ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʦ ʢʦʤʧʣʝʢʩʥʦ ʧʝʨʝʨʦʙʣʷʪʠ ʩʠʨʦʚʠʥʫ, ʥʝ 
ʚʠʨʫʙʫʚʘʪʠ ʣʽʩʠ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʾʭʥʽʡ ʧʨʠʨʽʩʪ, ʯʘʩʪʽʰʝ ʧʨʦʚʦʜʠʪʠ ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʽ 
ʨʦʙʦʪʠ. 

ʋ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚʘʭ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʩʢʦʨʦʯʫʶʪʴʩʷ ʽ ʜʝʛʨʘʜʫʶʪʴ ʫ ʟʚ'ʷʟʢʫ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ 
ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ˇʨʫʥʪʽʚ [3]. 

ʋ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ɭʉ ʽʩʥʫʻ ʩʚʦʷ ʩʠʩʪʝʤʘ ʦʭʦʨʦʥʠ ʣʽʩʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʧʨʦʛʨʘʤʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ 
ʨʘʤʢʘʭ ʧʨʦʬʽʣʴʥʠʭ ʤʽʥʽʩʪʝʨʩʪʚ, ʽ ʣʠʰʝ ʚ ʜʝʷʢʠʭ, ʢʝʨʫʶʪʴʩʷ ʚʠʱʠʤʠ ʩʬʝʨʘʤʠ ʜʝʨʞʘʚʠ. 

ʗʢ ʧʨʘʚʠʣʦ, ʾʭ ʧʦʛʦʜʞʫʶʪʴ ʥʘ ʚʠʱʠʭ ʨʽʚʥʷʭ, ʦʩʢʽʣʴʢʠ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʜʣʷ ʢʨʘʾʥ ɭʉ ʻ 
ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ [4]. 

ʋʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʝʨʞʘʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ 
ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʨʽʙʥʽ ʣʽʩʥʠʮʪʚʘ ʘʙʦ ʬʝʜʝʨʘʣʴʥʽ ʘʛʝʥʪʩʪʚʘ. 

ɸʣʝ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʻ ʽ çʯʦʨʥʽ ʩʪʦʨʽʥʢʠè, ʘ ʩʘʤʝ:ʥʝʜʦʣʽʢʠ ʚ 
ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʽʡʦʚʦʛʦ ʟʘʭʠʩʪʫ ʣʽʩʫ ʚʽʜ ʩʘʤʦʚʽʣʴʥʠʭ ʧʦʨʫʙʽʚ ʪʘ ʙʨʘʢʦʥʴʻʨʩʪʚʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 
ʨʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ ʚ ʜʘʥʦʤʫ ʧʠʪʘʥʥʽ ʙʘʞʘʻ ʙʫʪʠ ʢʨʘʱʠʤ. ɼʽʻʚʠʤ ʩʧʦʩʦʙʦʤ, ʷʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʩʪʘʻ ʪʘʢʠʡ 
ʤʝʪʦʜ, ʷʢ ʚʽʜʚʝʜʝʥʥʷ ʣʽʩʦʚʠʭ ʧʣʦʱ ʧʽʜ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʢʽʣʴʢʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʽ ʦʙ'ʻʢʪʽʚ 
ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʟʨʦʩʪʘʻ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʾʭ ʦʭʦʨʦʥʫ, ʫʪʨʠʤʘʥʥʷ ʚ 
ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʭʦʨʦʥʥʠʭ ʟʥʘʢʽʚ ʪʘ ʘʥʰʣʘʛʽʚ, 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞʦʚʠʭ ʩʪʦʚʧʽʚ, ʦʪʨʠʤʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ ʟʝʤʣʶ ʪʘ ʽʥʰʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ. ʅʘ 
ʦʭʦʨʦʥʫ ʪʘ ʙʣʘʛʦʫʩʪʨʽʡ ʮʠʭ ʪʝʨʠʪʦʨʽʡ ʙʫʣʦ ʚʥʦʩʷʪʴʩʷ ʢʦʰʪʠ ʚ ʩʫʤʽ 1,5 ʤʣʨʜ. ʻʚʨʦ ʫ ʨʽʢ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 
ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ 682 ʦʙ'ʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ï 220 ʤʣʥ. ʻʚʨʦ [5]. 

ʆʪʞʝ, ʰʣʷʭʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʝ ʟʘʨʘʟ ʨʫʭʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʧʦʻʜʥʘʥʥ ̫ ʟʘʭʦʜʽʚ ʤʽʞʥʘʨʦʜʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʟʙʝʨʝʞʝʥʥ ̫ʧʝʨʝʚʘʞʥʦ ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ 
ʥʘ ʣʽʩʠ. ʌʘʢʪʠʯʥʘ ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʪʨʽʙʥʠʡ ʨʽʚʝʥʴ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 
ʾʾ ʧʦʢʘʟʥʠʢʽʚ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʨʫʭʘʶʪʴʩʷ ʫ ʚʽʨʥʦʤʫ ʥʘʧʨʷʤʢʫ . ʎʝ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 
ʨʽʚʥʦʚʘʛʠ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ, ʟʙʽʣʴʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ  ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ. 
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Cʋʏɸʉʅʀʁ ʉʊɸʅ ʉɽʂʊʆʈʋ ʇʆɹɯʏʅʆɻʆ ʂʆʈʀʉʊʋɺɸʅʅʗ ʃɯʉʆʄ ʊɸ ʁʆɻʆ ɿʅɸʏɽʅʅʗ  
ɼʃʗ ʅɸʈʆɼʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

 
ʇʽʯʢʦʙʽʡ ʆ. ɺ., ʈʦʤʘʥʝʥʢʦ ɺ. ʆ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ. ɺ. ʂʨʘʚʯʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʘʛʘʪʦʮʽʣʴʦʚʝ ʘʙʦ ʢʦʤʧʣʝʢʩʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʣʽʩʦʚʽ ʨʝʩʫʨʩʠ, ʧʨʠʤʥʦʞʫʶʯʠ ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʠʤʽʩʪʴ ʣʽʩʫ. ʇʨʷʤʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʙʽʯʥʦʾ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʦʭʦʧʣʶʻ ʟʙʠʨʘʥʥʷ ʩʽʥʘ, ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ, ʟʙʽʨ ʧʣʦʜʽʚ, ʛʦʨʽʭʽʚ, 
ʛʨʠʙʽʚ, ʷʛʽʜ, ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʦʱʦ. ɿʛʽʜʥʦ ʟ ʃʽʩʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ ʟʘʛʦʪʽʚʣʷ ʥʝʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 
ʣʽʩʫ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʧʦʪʨʝʙ ʫ ʜʝʨʞʘʚʥʠʭ ʽ ʢʦʤʫʥʘʣʴʥʠʭ ʣʽʩʘʭ ʻ ʙʝʟʢʦʰʪʦʚʥʦ  ʁ ʜʣʷ ʚʩʽʭ. ɿʘʛʦʪʽʚʣʷ 
ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʣʽʩʫ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʻ ʧʣʘʪʥʠʤ. 
ɼʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʙʠʨʘʥʥʷ ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʚʘʪʥʠʤ ʦʩʦʙʘʤ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʦʪʨʽʙʝʥ 
ʩʧʝʮʽʘʣʴʥʠʡ ʜʦʟʚʽʣ ï ʣʽʩʦʚʠʡ ʢʚʠʪʦʢ (ʃʽʩʦʚʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ, 2006). ʇʦʨʷʜʦʢ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ, ʡ ʥʝʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 
23.05.2007 ʨ. ˉ 761. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʭʦʯʘ ʽ ʥʝ ʟʥʘʯʥʝ, ʧʨʦʪʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 
ʟʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʝʨʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʣʽʩʫ. ʃʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʥʠʭ ʽ 
ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʝ ʪʘ 
ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʝ ʟʥʘʯʝʥʥʷ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʝʜʝʨʝʚʥʽ ʨʝʩʫʨʩʠ ʣʽʩʫ ʧʨʠʚʝʨʪʘʶʪʴ ʚʝʣʠʢʫ ʮʽʢʘʚʽʩʪʴ 
ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʨʽʟʥʠʭ ʧʨʦʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʫ ʟʚôʷʟʢʫ ʟ ʾʭ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʷ ʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʘʭ 
(ʉʪʨʷʤʝʮʴ, 2010, ʉʘʭʘʨʥʘʮʴʢʘ, 2011). ʅʘ ʩʴʦʛʦʜʥʽ, ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʥʝʜʝʨʝʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʻ 
ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʞʠʪʪʷ ʩʽʣʴʩʴʢʠʭ ʛʨʦʤʘʜ. 

ʉʝʨʝʜ ʨʦʟʤʘʾʪʪʷ ʧʨʦʜʫʢʮʽʾ ʧʦʙʽʯʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʢʫ ʦʪʨʠʤʫʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʛʦʪʽʚʣʽ 
ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʣʽʩʫ ʧʦʤʽʪʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʠʨʦʚʠʥʘ ʜʠʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʣʽʢʘʨʩʴʢʠʭ ʚʠʜʽʚ. 
ɼʠʢʦʨʦʩʣʽ ʨʦʩʣʠʥʠ ʩʢʣʘʜʘʶʪʴ ʬʦʥʜ ʚʠʯʝʨʧʘʥʠʭ ʧʦʥʦʚʣʶʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʝʨʞʘʚʠ. ɺʦʥʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʝʢʦʣʦʛʽʯʥʫ, ʛʦʩʧʦʜʘʨʩʴʢʫ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ, ʦʟʜʦʨʦʚʯʫ, ʨʝʢʨʝʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ. 
ʉʠʨʦʚʠʥʘ ʜʠʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋʢʨʘʾʥʘ, ʫ ʩʠʣʫ 
ʩʚʦʾʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʚʠʩʪʫʧʘʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʘʡʦʥʽʚ ʟʘʛʦʪʽʚʝʣʴ ʣʽʢʘʨʩʴʢʦʾ 
ʩʠʨʦʚʠʥʠ. ʅʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʟʨʦʩʪʘʻ ʧʦʥʘʜ 200 ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ (ʂʦʥʽʱʫʢ, 2016). 
ɽʢʩʧʣʫʘʪʘʮʽʷ ʨʦʩʣʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʠʤʠ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ 
ʜʦʢʫʤʝʥʪʘʤʠ. ɺʽʜʥʦʩʠʥʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 
ʂʦʥʩʪʠʪʫʮʽʻʶ ʋʢʨʘʾʥʠ, ɿʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè (1991 
ʨ.), çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʽè (1992 ʨ.), çʇʨʦ ʨʦʩʣʠʥʥʠʡ ʩʚʽʪè (1999 ʨ.), çʇʨʦ ʟʘʭʠʩʪ 
ʨʦʩʣʠʥè (1998 ʨ.), ʃʽʩʥʠʤ, ɺʦʜʥʠʤ, ɿʝʤʝʣʴʥʠʤ ʢʦʜʝʢʩʘʤʠ ʋʢʨʘʾʥʠ, çʏʝʨʚʦʥʦʶ ʢʥʠʛʦʶ ʋʢʨʘʾʥʠè, 
çɿʝʣʝʥʦʶ ʢʥʠʛʦʶ ʋʢʨʘʾʥʠè ʪʘ ʽʥ. ɺ ʋʢʨʘʾʥʽ ʚ ʮʽʣʦʤʫ ʙʣʠʟʴʢʦ 85 ʚʽʜʩʦʪʢʽʚ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 
ʟʙʠʨʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʭ ʨʦʩʣʠʥ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʣʦʱʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷ 
ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʦʜʥʘʢ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʝʨʝʚʠʱʫʻ 15 ʚʠʜʽʚ. ɹʘʛʘʪʦ 
ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʝʤʦʞʣʠʚʦ ʚʠʨʦʱʫʚʘʪʠ ʚ ʢʫʣʴʪʫʨʽ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʘʛʨʦʪʝʭʥʽʢʠ ʪʘ ʨʷʜʦʤ ʽʥʰʠʭ 
ʧʨʠʯʠʥ. ʇʨʠ ʮʴʦʤʫ ʧʦʧʠʪ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʥʘ ʩʠʨʦʚʠʥʫ ʜʠʢʦʨʦʩʣʠʭ ʣʽʢʘʨʩʴʢʠʭ 
ʨʦʩʣʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʚʝʣʠʢʠʤ. ɺ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʟʘʨʘʟ ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʦʧʪʠʤʽʟʘʮʽʶ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʧʨʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽʩʥʫʶʯʦʾ ʬʽʪʦʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ. ʈʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʤʘʻ ʜʝʨʞʘʚʥʝ 
ʟʥʘʯʝʥʥʷ (ʂʠʩʣʠʯʝʥʢʦ, 2015). 

ɺʪʽʤ, ʥʘ ʩʴʦʛʦʜʥʽ, ʚ ʙʽʣʴʰʦʩʪʽ  ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ ʚʽʜʩʫʪʥʻ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʝ 
ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʙʽʣʴʰ ʩʠʩʪʝʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʣʽʩʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ, 
ʤʦʞʣʠʚʦʩʪʝʡ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʙʫʪʢʽʚ, ʷʢ ʮʝ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ɭʉ. ʗʢ ʥʘʩʣʽʜʦʢ ï 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʦʪʽʚʣʽ ʥʝ ʜʝʨʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʣʽʩʫ ʥʠʥʽ ʧʦʚʥʦʶ ʤʽʨʦʶ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 
ɼʣʷ ʾʭ ʧʽʜʚʠʱʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʚʽʜʧʦʚʽʜʥʽ ʟʘʢʦʥʦʜʘʚʯʽ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʷʢ ʥʘ ʤʽʩʮʝʚʦʤʫ, ʪʘʢ ʽ ʥʘ 
ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʷʭ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʦʙʽʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʩʫ ʻ ʣʝʛʘʣʽʟʘʮʽʷ ʟʘʛʦʪʽʚʣʽ 
ʥʝ ʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ. ɸʣʝ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʘʨʪʦ 
ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʣʽʩʫ ʥʝʦʙʭʽʜʥʘ 
ʛʣʠʙʦʢʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʨʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʥʽʬʽʢʦʚʘʥʠʭ 
ʤʝʪʦʜʠʢ ʫ ʮʽʡ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʨʝʩʫʨʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ.  

ʗʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʛʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʠʩʪʝʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʝʜʝʨʝʚʥʠʭ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʪʘ ʦʬʽʮʽʡʥʠʭ ʜʘʥʠʭ ʧʨʦ 
ʾʭ ʟʘʧʘʩʠ ʟʘ ʦʢʨʝʤʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʥʠʥʽ ʥʝʜʝʨʝʚʥʽ ʨʝʩʫʨʩʠ ʣʽʩʫ ʻ 
ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʧʦʩʪʘʯʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
(ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ, ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ, ʭʘʨʯʦʚʦʾ). ɺ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ ʣʽʩʦʚʠʭ ʚʽʜʥʦʩʠʥ ʥʝ ʜʝʨʝʚʥʘ 
ʧʨʦʜʫʢʮʽʷ ʣʽʩʫ ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʩʪʘʙʽʣʴʥʦʛʦ ʣʽʩʦʚʦʛʦ ʜʦʭʦʜʫ ʛʨʦʤʘʜʷʥ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ 
ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʆʉʅʆɺʀ ʈɽʂʈɽɸʎɯʁʅʆɻʆ ʃɯʉʆʂʆʈʀʉʊʋɺɸʅʅʗ ɺ ʃɯʉɸʍ ʋʂʈɸɰʅʀ 
 
ʇʫʥʪʫʩ ɯ. ɺ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ. ɺ. ʂʨʘʚʯʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘʜʟʚʠʯʘʡʥʦ ʟʨʦʩʣʦ ʟʥʘʯʝʥʥʷ ʣʽʩʫ, ʷʢ ʨʝʩʫʨʩʫ ʛʘʣʫʟʽ ʚʽʜʧʦʯʠʥʢʫ. 

ʈʝʢʨʝʘʮʽʡʥʝ ʦʩʚʦʻʥʥʷ ʣʽʩʽʚ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ. ʆʪʞʝ, ʨʝʢʨʝʘʮʽʡʥʝ 
ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʚʣʷʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʥʦʚʦʶ ʩʬʝʨʦʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʢʨʝʘʮʽʡʥʝ 
ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʷʚʠʱ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʫ ʜʣʷ ʪʫʨʠʟʤʫ ʽ ʚʽʜʧʦʯʠʥʢʫ. 
ʉʫʪʴ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʜʚʦʭʩʪʦʨʦʥʥʴʦʤʫ ʟʚ'ʷʟʢʫ: ʚʧʣʠʚʫ ʣʽʩʫ ʥʘ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʽ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʥʘ ʣʽʩ. ɺʧʣʠʚ 
ʣʽʩʫ ï ʧʘʩʠʚʥʠʡ, ʚʧʣʠʚ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ï ʘʢʪʠʚʥʠʡ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʘʶʪʴ ʤʽʩʮʝ ʧʝʨʝʚʘʞʥʦ ʧʦʟʠʪʠʚʥʽ 
ʩʦʮʽʘʣʴʥʽ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʥʝʛʘʪʠʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʯʠʥʢʫ ʚ ʣʽʩʽ (ʊʘʨʘʩʦʚ ɸ.ʀ., 1986).  

ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
ʚʟʘʻʤʦʜʽʻʶ ʾʾ ʩʫʙ'ʻʢʪʽʚ ʟ ʜʦʚʢʽʣʣʷʤ. ʃʽʩʦʚʽ ʨʝʩʫʨʩʠ ʻ ʯʘʩʪʢʦʶ ʮʽʥʥʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 
ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʡ. ɿʥʘʯʝʥʥʷ ʣʽʩʽʚ ʜʣʷ ʨʝʢʨʝʘʮʽʾ ʣʶʜʝʡ ʚʘʞʢʦ ʥʝʜʦʦʮʽʥʠʪʠ: ʣʽʩʠ ʚʠʢʦʥʫʶʪʴ ʣʽʢʫʚʘʣʴʥʦ-
ʦʟʜʦʨʦʚʯʫ, ʧʽʟʥʘʚʘʣʴʥʦ-ʚʠʭʦʚʥʫ ʪʘ ʝʩʪʝʪʠʯʥʫ ʬʫʥʢʮʽʾ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʧʣʦʱʘ ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʩʽʚ 
ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 6,9 ʤʽʣʴʡʦʥʠ ʛʝʢʪʘʨ, ʘ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ï 4 ʤʽʣʴʡʦʥʠ ʛʝʢʪʘʨʽʚ. ʃʽʩʠ ʻ ʩʢʣʘʜʦʚʦʶ ʙʽʦʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʨʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʽʥʥʽʩʪʴ ʣʽʩʽʚ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʣʽʩʠʩʪʽʩʪʴ, ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ, ʙʦʥʽʪʝʪ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʣʘʥʜʰʘʬʪʽʚ, ʬʽʪʦʥʮʠʜʥʽʩʪʴ, 
ʝʩʪʝʪʠʯʥʽʩʪʴ, ʭʘʨʘʢʪʝʨ ʨʝʣʴʻʬʫ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʦʡʤ, ʪʨʘʥʩʧʦʨʪʥʘ ʪʘ ʧʽʰʦʭʽʜʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ 
ʝʣʝʤʝʥʪʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʂʘʣʫʮʴʢʠʡ ɯ.ʌ., 2006; ʇʠʪʫʣʷʢ ʄ.ʄ., 2017). 

ʇʨʘʚʠʣʘ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʦʨʤʠ ʽ ʚʠʤʦʛʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ ʜʣʷ 
ʢʫʣʴʪʫʨʥʦ ʦʟʜʦʨʦʚʯʠʭ, ʨʝʢʨʝʘʮʽʡʥʠʭ, ʩʧʦʨʪʠʚʥʠʭ, ʪʫʨʠʩʪʠʯʥʠʭ ʽ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʠʭ ʮʽʣʝʡ ʚʠʢʣʘʜʝʥʽ ʚ 
ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʅʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ "ʇʨʦ 
ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ" ʚʽʜ 14 ʩʝʨʧʥʷ 2012 ʨ. ʆʨʛʘʥʽʟʘʮʽʷ 
ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʟʘʛʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʘʥʜʰʘʬʪʫ: ʨʝʣʴʻʬʫ, ʛʨʫʥʪʫ, ʨʦʩʣʠʥʥʦʩʪʽ, ʪʚʘʨʠʥʥʦʛʦ ʩʽʚʪʫ. ʂʦʞʥʘ ʧʨʠʨʦʜʥʘ 
ʟʦʥʘ ʤʘʻ ʧʝʚʥʽ ʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʪʽʣʴʢʠ ʾʡ, ʚʽʜ ʷʢʠʭ ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 
ʢʦʤʬʦʨʪʥʽʩʪʴ ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʧʨʠʨʦʜʽ. ʇʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʜʦ ʫʚʘʛʠ ʝʢʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 
ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʧʦʨʽʜ. ʇʨʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʣʽʩʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʩʘʮʽʡʥʠʭ 
ʚʠʜʽʣʽʚ ʧʦʚʠʥʥʘ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʦʮʽʥʢʦʶ ʾʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ. ɹʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ 
ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤʠ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʩʫʭʽ ʩʦʩʥʦʚʽ, ʰʠʨʦʢʦʣʠʩʪʷʥʽ, ʭʚʦʡʥʦ-
ʰʠʨʦʢʦʣʠʩʪʷʥʽ ʣʽʩʠ. ʎʽ ʣʽʩʠ ʤʘʶʪʴ ʪʘʢʦʞ ʧʽʟʥʘʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ (ɹʦʙʨʦʚ ʈ.ɺ.. 1977; ɹʦʥʜʘʨʝʥʢʦ ɺ.ɼ., 
ʌʫʨʜʠʯʢʦ ʆ.ɯ., 1994).  

ɿʘʨʘʟ, ʧʝʨʝʜ ʣʽʩʽʚʥʠʢʘʤʠ ʩʪʦʾʪʴ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʧʨʠ ʜʦʛʣʷʜʽ ʟʘ ʣʽʩʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 
ʚʽʜʧʦʯʠʥʢʫ, ʚʠʪʨʘʯʘʶʯʠ ʤʽʥʽʤʫʤ ʢʦʰʪʽʚ, ʩʪʚʦʨʠʪʠ ʚ ʣʽʩʽ ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʢʦʤʬʦʨʪʥʽ 
ʫʤʦʚʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʚ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. ɼʦʛʣʷʜ ʟʘ ʨʝʢʨʝʘʮʽʡʥʠʤ ʣʽʩʦʤ ï ʮʝ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ 
ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʣʽʩʦʚʫ ʤʝʣʽʦʨʘʮʽʶ, ʦʯʠʱʝʥʥʷ ʚʽʜ ʟʘʩʤʽʯʝʥʦʩʪʽ, ʧʦʩʘʜʢʫ, 
ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ. ɹʣʘʛʦʫʩʪʨʽʡ ʦʭʦʧʣʶʻ ʩʪʚʦʨʝʥʥʷ 
ʜʦʨʦʞʥʴʦ-ʩʪʝʞʢʦʚʦʾ ʤʝʨʝʞʽ, ʦʙʣʘʜʥʘʥʥʷ ʤʽʩʮʴ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʥʦʯʽʚʣʽ, ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʜʘʥʯʠʢʽʚ, 
ʧʨʠʪʫʣʢʽʚ ʫ ʨʘʟʽ ʥʝʛʦʜʠ, ʙʣʘʛʦʫʩʪʨʽʡ ʜʞʝʨʝʣ ʽ ʜʞʝʨʝʣʝʮʴ, ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʝʞʦʢ, ʚʣʘʰʪʫʚʘʥʥʷ ʦʛʣʷʜʦʚʠʭ 
ʤʘʡʜʘʥʯʠʢʽʚ, ʽʛʨʦʚʠʭ ʛʘʣʷʚʠʥ, ʜʠʪʷʯʠʭ ʣʽʩʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʘʚʪʦʩʪʦʷʥʦʢ, ʤʽʩʮʴ ʩʢʣʘʜʫʚʘʥʥʷ ʩʤʽʪʪʷ ʪʘ 
ʽʥʰʝ (ɻʝʥʩʠʨʫʢ ʉ.ɸ., 1987; ʌʦʤʝʥʢʦ ʅ.ɺ., 2007; ɹʘʰʪʦʚʠʡ ʄ.ɻ., 2011). 

ʋ ʩʠʪʫʘʮʽʾ ʩʴʦʛʦʜʝʥʥʷ, ʤʝʪʦʶ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʻ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ 
ʥʘʩʝʣʝʥʥʷ ʚ ʣʽʩʦʚʦʤʫ ʚʽʜʧʦʯʠʥʢʫ ʧʨʠ ʙʝʟʫʤʦʚʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʝ ʚʠʩʥʘʞʣʠʚʦʩʪʽ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 
ʚʟʘʛʘʣʽ, ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʦʢʨʝʤʘ. ɺʠʤʦʛʦʶ ʯʘʩʫ ʻ ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ ʚʩʝ ʥʦʚʠʭ ʣʽʩʦʚʠʭ 
ʧʣʦʱ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʨʝʢʨʝʘʮʽʡʥʦʶ ʤʝʪʦʶ, ʘ ʮʝ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʚ ʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ, ʧʨʦ 
ʷʢʽ ʡʰʣʦʩʷ ʚʠʱʝ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʨʝʢʨʝʘʮʽʡʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʮʝ ʩʢʣʘʜʥʝ, ʙʘʛʘʪʦʙʽʯʥʝ, 
ʩʫʧʝʨʝʯʣʠʚʝ ʷʚʠʱʝ, ʱʦ ʦʭʦʧʣʶʻ ʧʦʟʠʪʠʚʥʫ ʜʽʶ ʣʽʩʫ ʥʘ ʨʝʢʨʝʘʥʪʽʚ ʽ ʥʝʛʘʪʠʚʥʫ ʜʽʶ ʨʝʢʨʝʘʥʪʽʚ ʥʘ ʣʽʩ, 
ʽʥʪʝʨʝʩʠ ʤʘʡʙʫʪʥʴʦʛʦ ʪʘ ʩʴʦʛʦʜʝʥʥʷ, ʧʨʠʙʫʪʢʠ ʽ ʚʠʪʨʘʪʠ, ʩʦʮʽʘʣʴʥʫ ʢʦʨʠʩʪʴ ʽ ʝʢʦʣʦʛʽʯʥʫ ʰʢʦʜʫ. ʆʜʥʽʻʶ ʟ 
ʧʨʦʙʣʝʤ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ 
ʧʣʦʱ ʨʝʢʨʝʘʮʽʡʥʠʭ ʣʽʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ, ʤʝʣʽʦʨʘʮʽʾ, ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʣʽʩʦʚʠʭ ʫʛʽʜʴ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʪʘʢʠʭ ʮʽʣʷʭ. ɸʣʝ, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʘ 
ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʢʘ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʟ ʦʜʥʦʛʦ ʙʦʢʫ 
ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʽʰʠʭ ʫʤʦʚ ʚʽʜʧʦʯʠʥʢʫ ʚ ʣʽʩʽ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. 
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ʇʈʆʊʀʇʆɾɽɾʅɯ ɿɸʍʆɼʀ ʋ ʃɯʉʆɺʀʍ ʂʋʃʔʊʋʈɸʍ  
ɼʇ çʅʆɺʆɸʁɼɸʈʉʔʂɽ ʃɯʉʆʄʀʉʃʀɺʉʔʂɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 
ʈʘʟʞʠʚʻʥʢʦʚʘ ɸ. ʆ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ. ʗʨʦʱʫʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʇ çʅʦʚʦʘʡʜʘʨʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʦʨʛʘʥʽʟʦʚʘʥʦ ʚ 1967 ʨʦʮʽ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʚʦʜʥʦʶ ʪʘ ʚʽʪʨʷʥʦʾ ʝʨʦʟʽʻʶ ʚ ʤʝʞʘʭ ʟʘʢʨʽʧʣʝʥʦʾ 
ʪʝʨʠʪʦʨʽʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʣʦʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʮʝʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʣʘ 17,3 ʛʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʢʣʘʜʫ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʭʦʜʷʪʴ 6 ʣʽʩʥʠʮʪʚ, ʟ ʥʠʭ 4 ʤʠʩʣʠʚʩʴʢʠʭ ʣʽʩʥʠʮʪʚ: ʂʘʧʽʪʘʥʽʚʩʴʢʝ, ʆʭʪʠʨʩʴʢʝ, ʇʽʱʘʥʝ, 
ʅʦʚʦʘʡʜʘʨʩʴʢʝ, ɻʨʝʯʠʰʢʽʥʩʴʢʝ, ʈʘʡʛʦʨʦʜʩʴʢʝ, ʉʣʦʚôʷʥʦʩʝʨʙʩʴʢʝ, ʊʨʴʦʭʽʟʙʝʥʩʴʢʝ ʣʽʩʥʠʮʪʚʘ. ɿʘʛʘʣʴʥʘ 
ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 46.7 ʪʠʩ. ʛʘ. 

ʑʦʨʽʯʥʦ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʟʘʚʜʘʶʪʴ ʚʝʣʠʢʠʭ ʪʘ ʥʝʧʦʧʨʘʚʥʠʭ ʟʙʠʪʢʽʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʪʘ 
ʧʨʠʨʦʜʥʽʡ ʝʢʦʩʠʩʪʝʤʽ ʚ ʮʽʣʦʤʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʧʨʠʨʦʜʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʧʦʨʽʜ, 
ʩʧʨʠʷʥʥʷ ʚʽʪʨʦʚʽʡ ʪʘ ʚʦʜʥʽʡ ʝʨʦʟʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ñʇʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠò ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 5 ʢʣʘʩʽʚ ʧʨʠʨʦʜʥʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʻ 1 ʢʣʘʩ, 
ʥʘʡʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʤ ï 5 ʢʣʘʩ. 

ɼʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʘʜʞʝʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʚʽʢʦʤ 40 ʽ ʤʝʥʰʝ ʨʦʢʽʚ ʚ ʫʩʽʭ ʪʠʧʘʭ ʫʤʦʚ 
ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʪʘ ʥʘʩʘʜʞʝʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʩʪʘʨʰʽ 40 ʨʦʢʽʚ ʟ ʽʥʜʝʢʩʘʤʠ 0 (ʜʫʞʝ ʩʫʭʽ), 1 (ʩʫʭʽ). ʟʨʫʙʠ ʟ-
ʧʽʜ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʟʛʘʨʠʱʘ, ʟʘʛʠʙʣʽ ʥʘʩʘʜʞʝʥʥʷ (ʚʽʪʨʦʚʘʣʠ, ʙʫʨʝʣʦʤʠ ʪʘ ʽʥʰʽ). ʇôʷʪʠʡ ʢʣʘʩ ʧʨʠʨʦʜʥʦʾ 
ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ï ʮʝ ʣʠʩʪʷʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʥʝ ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʣʽ (ʣʽʩʦʚʽ ʰʣʷʭʠ, ʧʨʦʩʽʢʠ, 
ʚʽʟʠʨʠ, ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ), ʥʝʣʽʩʦʚʽ ʟʝʤʣʽ (ʢʨʽʤ ʩʽʥʦʞʘʪʝʡ, ʧʘʩʦʚʠʱ, ʩʘʜʽʚ, ʷʛʽʜʥʠʢʽʚ). 

ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʪʠʧʠ: 
- ʅʠʟʦʚʽ ʣʽʩʦʚʽ ʧʦʞʝʞʽ (ʟʘʛʦʨʷʥʥʷ ʪʨʘʚôʷʥʠʩʪʦʛʦ ʧʦʢʨʠʚʫ, ʧʽʜʩʪʠʣʢʠ ʪʘ ʧʽʜʣʽʩʢʫ ʙʝʟ ʦʭʦʧʣʝʥʥʷ 

ʧʦʣʫʤôʷʤ ʢʨʦʥ ʜʝʨʝʚ); 
- ɺʝʨʭʦʚʽ (ʧʦʭʽʜʥʽ ʚʽʜ ʥʠʟʦʚʠʭ ʧʦʞʝʞ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʦʨʽʥʥʷʤ ʢʨʦʥ ʜʝʨʝʚ)  
- ʇʽʜʟʝʤʥʽ (ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʠʟʦʚʽ ʪʘ ʚʝʨʭʦʚʽ ʧʦʞʝʞʽ, ʧʦʚôʷʟʘʥʽ ʟ ʛʦʨʽʥʥʷʤ 

ʪʦʨʬʫ ʪʘ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʝʪʨʽʚ)  
ʅʘ ʜʘʥʠʡ ʯʘʩ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʝʣʠʢʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ɼʝʨʞʘʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ 

çʅʦʚʦʘʡʜʘʨʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. ɺ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʣʽʩʛʦʩʧʫ ʙʫʣʦ 
ʚʩʪʘʥʦʚʣʝʥʦ 2 ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞʽ. 

ɺ ʣʠʧʥʽ ʤʽʩʷʮʽ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ɹʦʨʦʚʩʴʢʦʛʦ (ʢʚʘʨʪʘʣʠ 111, 112, 113, 114) ʪʘ ʆʭʪʠʨʩʴʢʦʛʦ (ʢʚʘʨʪʘʣ 57) 
ʣʽʩʥʠʮʪʚʘ ʚʠʥʠʢʣʘ ʣʽʩʦʚʘ ʧʦʞʝʞʘ ʥʘ ʧʣʦʱʽ ʙʣʠʟʴʢʦ 50 ʛʘ, ʟ ʥʠʭ ʚʝʨʭʦʚʘ 20 ʛʘ, ʫ ʟʚôʷʟʢʫ ʟ ʧʦʨʠʚʯʘʩʪʠʤ 
ʚʽʪʨʦʤ (ʜʦ 25 ʤ/ʩ) ʪʘ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ (+38 ʉʦ) ʚʽʜʙʫʣʦʩʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʞʝʞʽ, ʯʝʨʝʟ 
ʱʦ ʧʦʩʪʨʘʞʜʘʣʦ ʩ. ʉʤʦʣʷʥʠʥʦʚʦ. 

ɺ ʞʦʚʪʥʽ ʤʽʩʷʮʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʥʠʮʪʚ ɼʇ çʅʦʚʦʘʡʜʘʨʩʴʢʝ ʃʄɻè ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 146 ʦʩʝʨʝʜʢʽʚ 
ʟʘʛʦʨʘʥʥʷ, ʧʦʞʝʞʽ ʨʦʟʧʦʯʠʥʘʣʠʩʷ ʯʝʨʝʟ ʟʘʛʦʨʘʥʥʷ ʩʫʭʦʾ ʪʨʘʚʠ ʪʘ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʧʦʨʠʚʯʘʩʪʦʛʦ ʚʽʪʨʫ (28 ʤ/ʩ)  ʧʦʞʝʞʘ ʨʦʟʧʦʚʩʶʜʠʣʘʩʷ ʥʘ ʟʥʘʯʥʫ ʧʣʦʱʫ 11 ʪʠʩ. ʛʘ. ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ  ʪʘ ʚ 
ʟʦʥʫ ʫʨʘʞʝʥʥʷ ʧʦʪʨʘʧʠʣʠ 32 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʠ. 

ɼʦ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞ ʟʘʣʫʯʝʥʽ ʪʠʩʷʯʽ ʦʩʽʙ ʪʘ ʩʦʪʥʽ ʦʜʠʥʠʮʴ ʪʝʭʥʽʢʠ ɼʉʅʉ, 3 ʧʦʞʝʞʥʠʭ ʣʽʪʘʢʠ ɸʥ-32ʇ 
ʪʘ 2 ʛʚʠʥʪʦʢʨʠʣʠ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʽ ʰʣʷʭʦʤ 
ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ  ʽ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʣʷ ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞ, ʚ ʧʽʜʧʨʠʻʤʩʪʚʽ ɼʇ çʅʦʚʦʘʡʜʘʨʩʴʢʠʡ ʃʄɻè ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 
ʣʽʩʘʤʠ, ʛʨʫʧʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʮʽʣʦʜʦʙʦʚʝ ʯʝʨʛʫʚʘʥʥʷ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ 
ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ. ɼʣʷ ʰʚʠʜʢʦʾ ʧʝʨʝʜʘʯʽ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʘʮʶʻ 6 ʨʘʜʽʦʩʪʘʥʮʽʡ. ʊʘʢʦʞ, ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʘʤʠ ʫʪʨʠʤʫʻʪʴʩʷ ʧʦʞʝʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ; 
11 ʧʦʞʝʞʥʠʭ ʪʨʘʢʪʦʨʠ ʟ ʧʦʞʝʞʥʠʤʠ ʧʣʫʛʘʤʠ; ʧʦʞʝʞʥʠʡ ʽʥʚʝʥʪʘʨ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 
ʧʨʦʢʣʘʜʝʥʦ 200 ʢʤ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ ʽ ʧʨʦʚʝʜʝʥʦ 400 ʢʤ ʜʦʛʣʷʜʽʚ ʟʘ ʚʞʝ ʧʨʦʢʣʘʜʝʥʠʤʠ ʩʤʫʛʘʤʠ. 
ɺʩʪʘʥʦʚʣʝʥʦ 40 ʰʣʘʛʙʘʫʤʽʚ, ʟʥʘʢʽʚ, 5 ʙʽʛʙʦʨʜʽʚ, ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʽʥʩʪʨʫʢʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 
ʧʨʘʮʽʚʥʠʢʘʤʠ ʅʦʚʦʘʡʜʘʨʩʴʢʦʛʦ ʃʄɻ ʪʘ ʋɼʉʅʉ ʫ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʨʦʙʣʝʥʽ ʦʧʝʨʘʪʠʚʥʦ-
ʤʦʙʽʣʽʟʘʮʽʡʥʽ ʧʣʘʥʠ ʪʘ ʧʣʘʥʠ ʟʘʣʫʯʝʥʥʷ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʥʘ ʚʠʧʘʜʦʢ ʛʘʩʽʥʥʷ ʚʝʣʠʢʠʭ ʧʦʞʝʞ ʚ ʣʽʩʦʚʠʭ 
ʤʘʩʠʚʘʭ, ʚʦʥʠ ʧʦʛʦʜʞʝʥʽ ʟ ʨʘʡʦʥʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ɼʉʅʉ ʪʘ ʨʘʡʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʷʤʠ, ʟʚʝʜʝʥʠʡ 
ʦʧʝʨʘʪʠʚʥʦ-ʤʦʙʽʣʽʟʘʮʽʡʥʠʡ ʧʣʘʥ ʟʘʪʚʝʨʜʞʝʥʠʡ ʛʦʣʦʚʦʶ; 
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ɿɸʍʀʉʅɽ ʃɯʉʆʈʆɿɺɽɼɽʅʅʗ ɿɸʃɯɿʅʀʏʅʀʍ ʐʃʗʍɯɺ 
 
ʉʘʚʣʶʢ ʆ. ʉ., ʉʝʨʝʜʘ ʉ. ʖ., ʂʨʫʧʩʴʢʠʡ ɺ. ɺ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɸ. ɺ. ʄʝʣʴʥʠʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʘʭʠʩʥʽ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʫʟʜʦʚʞ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ï ʩʤʫʛʠ ʣʽʩʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʟ ʦʙʦʭ 

ʩʪʦʨʽʥ ʜʦʨʽʛ ʥʘ ʟʝʤʣʷʭ ʾʭʥʴʦʛʦ ʚʽʜʚʝʜʝʥʥʷ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʟʘʭʠʱʘʪʠ ʚʽʜ ʩʥʽʛʦʚʠʭ ʽ ʧʽʱʘʥʠʭ ʟʘʥʝʩʝʥʴ, 
ʣʘʚʠʥ, ʦʙʚʘʣʽʚ, ʟʩʫʚʽʚ, ʦʩʠʧʽʚ, ʝʨʦʟʽʾ ʪʘ ʜʝʬʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʰʫʤʫ, ʚʠʢʦʥʫʚʘʪʠ ʩʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʬʫʥʢʮʽʾ, ʦʛʦʨʦʜʞʫʚʘʪʠ ʨʫʭʦʤʠʡ ʪʨʘʥʩʧʦʨʪ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʜʽʡ. 
ɯʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʜʣʷ ʟʘʭʠʩʪʫ ʟʘʣʽʟʥʠʮʴ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʚʠʥʠʢʣʘ 
 ̔ʧʦʯʘʣʘ ʨʦʟʚʠʚʘʪʠʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ. ɺʧʝʨʰʝ ʥʘ ʄʦʩʢʦʚʩʴʢʠʡ ʅʠʞʝʛʦʨʦʜʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʫ 1861 
ʨ. ʙʫʣʠ ʧʦʩʘʜʞʝʥʽ 2-ʨʷʜʥʽ ʞʠʚʦʧʣʦʪʠ ʟ ʷʣʠʥʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʥʝʩʝʥʥʷʤ ʰʣʷʭʫ ʩʥʽʛʦʤ. ʇʽʟʥʽʰʝ ʪʘʢʽ 
ʧʦʩʘʜʢʠ ʧʦʯʘʣʠ ʩʪʚʦʨʶʚʘʪʠ ʽ ʥʘ ʽʥʰʠʭ ʜʦʨʦʛʘʭ.  

ɿʘʭʠʩʥʝ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʥʝ ʦʜʨʘʟʫ, ʦʩʢʽʣʴʢʠ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʟʘʥʦʩʠ 
ʟʘʣʽʟʥʠʯʥʦʾ ʢʦʣʽʾ ʟʘʤʝʪʽʣʴʥʠʤ ʩʥʽʛʦʤ ʚʠʷʚʣʷʣʠʩʷ ʟʥʘʯʥʽʰʠʤʠ, ʥʽʞ ʜʦ ʟʘʣʽʩʥʝʥʥʷ. ʇʨʠʯʠʥʘ ʧʦʣʷʛʘʣʘ ʚ 
ʥʝʜʦʩʪʘʪʥʽʡ ʰʠʨʠʥʽ ʣʽʩʦʩʤʫʛʠ, ʷʢʘ ʧʦʚʠʥʥʘ ʧʦʛʣʠʥʘʪʠ ʚʝʩʴ ʧʨʠʥʝʩʝʥʠʡ ʟʘ ʟʠʤʫ ʩʥʽʛ. ʇʽʟʥʽʰʝ, ʧʨʦʚʝʜʝʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʨʦʙʣʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʰʠʨʠʥʠ ʥʘʩʘʜʞʝʥʴ (ʟʦʢʨʝʤʘ ɻ. ʄ. ɺʠʩʦʮʴʢʠʤ [1]), ʩʧʨʠʷʣʠ ʚʠʚʯʝʥʥʶ 
ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʇʽʟʥʽʰʝ ʥʘʫʢʦʚʮʷʤʠ ʚʠʚʯʘʣʠʩʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ 
ʦʩʦʙʣʠʚʦʩʪʽ ʩʥʽʛʦʟʘʪʨʠʤʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʨʽʟʥʦʾ ʙʫʜʦʚʠ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʚ ʙʝʟʣʠʩʪʦʤʫ 
ʩʪʘʥʽ (ɸ. ɸ. ʂʦʤʘʨʦʚ ʪʘ ʽʥ., 1973 [1-3]).  

ɺʯʝʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʜʥʦ-, ʜʚʦ-, ʯʦʪʠʨʠ-ʽ ʧ'ʷʪʠʨʷʜʥʽ ʩʤʫʛʠ, ʾʭ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʟ ʜʚʦʭ  
ʙʽʣʴʰʝ ʩʤʫʛ, ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ  ʫ ʨʦʟʤʽʱʝʥʥʽ ʽ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʪʘʥʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʙʫʣʦ 
ʚʠʜʽʣʝʥʦ ʧ'ʷʪʴ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʣʽʩʦʩʤʫʛ, ʱʦ ʜʦʟʚʦʣʠʣʦ, ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ 
ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ [1]: ʘ) ʚʽʪʨʦʧʦʩʣʘʙʣʶʚʘʣʴʥʘ ʜʽʷ ʣʽʩʦʚʠʭ ʩʤʫʛ, ʟʘ ʷʢʦʾ ʚʠʥʠʢʘʻ ʚʠʧʘʜʘʥʥʷ ʩʥʽʛʫ ʽʟ 
ʩʥʽʛʦʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ, ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚ ʥʘʚʽʪʨʷʥʫ ʚʽʜ ʥʠʭ ʩʪʦʨʦʥʫ ʥʘ ʚʽʜʩʪʘʥʴ, ʨʽʚʥʫ 4ï5ʅ, ʘ ʚ ʟʘʚʽʪʨʝʥʫ ï 
ʥʝ ʤʝʥʰʝ 10 ʅ.; ʙ) ʥʘʡʙʽʣʴʰʠʤʠ ʚʽʪʨʦʧʦʩʣʘʙʣʶʚʘʣʴʥʠʤʠ ʽ ʩʥʽʛʦʟʘʪʨʠʤʫʚʘʣʴʥʠʤʠ  ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
ʚʠʨʽʟʥʷʶʪʴʩʷ ʯʘʛʘʨʥʠʢʠ. ʆʢʨʝʤʦ ʨʦʟʤʽʱʝʥʠʡ ʨʷʜ ʯʘʛʘʨʥʠʢʫ ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 1 ʤ ʚʽʜ 
ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 35ï40%, ʱʦ ʻ ʘʥʘʣʦʛʽʯʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʨʷʜʥʠʭ ʩʥʽʛʦʟʘʪʨʠʤʫʚʘʣʴʥʠʭ 
ʤʝʭʘʥʽʯʥʠʭ ʟʘʭʠʩʪʽʚ (ʱʠʪʽʚ ʽ ʧʘʨʢʘʥʽʚ); ʚ) ʥʘʡʢʨʘʱʽ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʽ ʩʥʽʛʦʟʘʪʨʠʤʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʶʪʴ 
ʩʠʩʪʝʤʠ ʚʫʟʴʢʠʭ (ʰʠʨʠʥʦʶ ʜʦ 12 ʤ) ʽ ʤʘʣʦʨʷʜʥʠʭ (2ï3 ʨʷʜʠ) ʙʝʟʯʘʛʘʨʥʠʢʦʚʠʭ ʣʽʩʦʩʤʫʛ ʽʟ ʰʠʨʦʢʠʤʠ (ʜʦ 
60ï70 ʤ) ʤʽʞʩʤʫʛʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ, ʫ ʷʢʠʭ ʨʽʟʢʦ (ʫ 2ï3 ʨʘʟʠ) ʩʢʦʨʦʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, 
ʧʦʰʢʦʜʞʝʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʟʘʤʝʪʽʣʴʥʦʛʦ ʩʥʽʛʫ, ʘ ʚ ʣʽʩʦʩʤʫʟʽ, ʱʦ ʤʝʞʫʻ ʟ ʧʦʣʝʤ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʡ 
ʱʦʜʦ ʟʘʭʠʩʪʫ ʯʘʩʪʠʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʩʫʪʥʽ ʟʘ ʙʫʜʴ-ʷʢʦʾ ʚʠʩʦʪʠ ʟʘʤʝʪʫ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ  ʻ ʜʦʩʣʽʜʠʪʠ ʽʩʪʦʨʽʶ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 
ʟʘʭʠʩʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʟʘʣʽʟʥʠʮʴ ʫ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ. 

ɿʘʭʠʩʥʽ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʡʤʘʶʪʴ ʥʘʡʤʝʥʰʫ ʧʣʦʱʫ ʟʝʤʝʣʴ ʟʘʣʽʟʥʠʮʴ 
ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 829 ʢʤ ʘʙʦ 12,4%. ɿʛʽʜʥʦ ʟ ʬiʟʠʢʦ-ʛʝʦʛʨʘʬiʯʥʠʤ 
ʨʘʡʦʥʫʚʘʥʥʷʤ, ʙʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ ʟʘʡʤʘʻ ʛʦʩʧʦʜʘʨʩʪʚʦ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. 
ʉʫʤʩʴʢʘ ʜʠʩʪʘʥʮʽʷ ʟʘʭʠʩʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʻ ʩʪʨʫʢʪʫʨʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. ʋ ʩʚʦʻʤʫ 
ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʽ ʜʠʩʪʘʥʮʽʷ ʤʘʻ ʪʨʠ ʚʠʨʦʙʥʠʯʽ ʜʽʣʴʥʠʮʽ ï ʉʫʤʩʴʢʫ, ʂʠʨʠʢʽʚʩʴʢʫ, ʃʶʙʦʪʠʥʩʴʢʫ, ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴ ʜʦʛʣʷʜ ʟʘ ʟʘʭʠʩʥʠʤʠ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷʤʠ. 

ɿʦʥʘʣʴʥʠʤ ʪʠʧʦʤ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ (ʊʋʄ) ʜʣʷ ʉʫʤʩʴʢʦʾ ʜʠʩʪʘʥʮʽʾ ʟʘʭʠʩʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ, ʫ 
ʷʢʠʭ ʟʘʧʣʘʥʦʚʘʥʽ ʤʘʡʙʫʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʩʚʽʞʠʡ ʛʨʫʜ D2. ɸʥʘʣʽʟ ʚʽʜʦʤʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱ ʟʘ ʪʠʧʘʤʠ 
ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ 81,4 % ʟʘʭʠʩʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʩʪʚʦʨʝʥʽ ʫ ʩʚʽʞʦʤʫ ʛʨʫʜʽ, ʱʦ ʻ 
ʟʦʥʘʣʴʥʠʤ ʜʣʷ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ. ʅʘ ʽʥʰʽ ʪʠʧʠ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʧʨʠʧʘʜʘʻ 18,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 
ʧʣʦʱʽ. 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ 
ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ ʻ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (48,2 %), ʷʩʝʥ ʟʝʣʝʥʠʡ (20,1 %), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ 
(8,0 %), ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʠʡ (6,8 %), ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (3,1 %), ʷʣʠʥʘ ʢʦʣʶʯʘ (1,3 %), ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ (2,2 
%), ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ (0,3 %). ʋ ʧʽʜʣʽʩʢʫ ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʽ ʚʠʣʠ, ʷʢ ʙʝʨʝʩʪ (5,5 %), ʢʣʝʥ 
ʧʦʣʴʦʚʠʡ, ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ (0,03 %), ʙʝʨʝʩʢʣʝʪ ʻʚʨʦʧʝʡʩʴʢʠʡ ʽ ʙʦʨʦʜʘʚʯʘʩʪʠʡ, ʪʝʨʝʥ, ʙʫʟʦʢ ʟʚʠʯʘʡʥʠʡ 
ʪʘ ʽʥʰʽ. ʋ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ ʽ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʧʦʰʠʨʝʥʽ ʚʽʣʴʭʘ ʯʦʨʥʘ (0,3 %) ʪʘ  ʚʝʨʙʘ ʣʘʤʢʘ (0,6 %). 

ɺ ʮʽʣʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ, ʪʘʢʩʘʮʽʡʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʣʽʩʽʚʥʠʯʦ-ʤʝʣʽʦʨʘʪʠʚʥʠʭ 
ʷʢʦʩʪʝʡ ʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ.  

ʃʽʪʝʨʘʪʫʨʘ: 1. ɸʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʷ / [ʧʦʜ. ʨʝʜ. ɸ. ʃ. ʀʚʘʥʦʚʘ ʠ ʂ. ʅ. ʂʫʣʠʢʘ]. ɺʦʣʛʦʛʨʘʜ, 2006. 746 
ʩ. 2. ɿʘʭʠʩʪ ʜʦʚʢʽʣʣʷ. ʃʽʩʦʚʽ ʜʽʣʷʥʢʠ ʚʟʜʦʚʞ ʟʘʣʽʟʥʠʯʥʠʭ ʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʫ ʩʤʫʛʘʭ ʾʭ ʚʽʜʚʝʜʝʥʥʷ 
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3. ʇʘʚʣʽʰʠʥʘ ʆ. ʄ. ʐʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦ-ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ 
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ʇɽʈʉʇɽʂʊʀɺʀ ɯʅʊʈʆɼʋʂʎɯɰ ɼɽʈɽɺʅʀʍ ʇʆʈɯɼ ɼʃʗ ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ʉʋʄʑʀʅʀ 
 
ʊʝʨʝʱʝʥʢʦ ʈ. ʉ., ʩʪʫʜ. 4 ʢʫʨʩ ʌɸʪʇ 
ʂʨʫʧʩʴʢʠʡ ɺ. ɺ., ʄʽʨʦʰʥʠʯʝʥʢʦ ʆ. ɯ., ʩʪʫʜ 2 ʤ ʢʫʨʩ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢʠ: ʧʨʦʬ. ɸ. ɺ. ʄʝʣʴʥʠʢ, ʜʦʮ. ʊ. ɯ. ʄʝʣʴʥʠʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɯʥʪʨʦʜʫʢʮʽʷ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʻ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʠʡ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʢʨʘʾʥʘʤʠ ʩʚʽʪʫ, ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʣʽʩʦʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʘʭ. ɺʽʥ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʩʫʯʘʩʥʦʤʫ ʣʽʩʦʚʦʤʫ 
ʛʦʩʧʦʜʘʨʩʪʚʽ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʥʝ ʪʽʣʴʢʠ ɸʟʽʾ, ɸʬʨʠʢʠ, ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ʘʣʝ ʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʇʦʩʠʣʝʥʠʡ 
ʽʥʪʝʨʝʩ ʜʦ ʽʥʪʨʦʜʫʢʮʽʾ ʧʨʦʷʚʣʷʶʪʴ ʽ ʫ ʉʐɸ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʣʽʩʠ ʮʽʻʾ ʢʨʘʾʥʠ ʟʘ ʩʚʦʾʤ ʚʠʜʦʚʠʤ 
ʩʢʣʘʜʦʤ ʪʘ ʮʽʥʥʽʩʪʶ ʻ ʜʦʩʠʪʴ ʙʘʛʘʪʠʤʠ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʚʜʷʢʠ ʽʥʪʨʦʜʫʢʮʽʾ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʫ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʠʨʦʚʠʥʦʶ ʪʘ ʝʢʩʧʦʨʪʥʠʭ ʧʦʩʪʘʚʦʢ ʢʨʘʾʥʠ ɸʚʩʪʨʘʣʽʷ, ɸʨʛʝʥʪʠʥʘ, ɹʨʘʟʠʣʽʷ, 
ʂʠʪʘʡ, ʆʢʝʘʥʽʾ, ʉʢʘʥʜʠʥʘʚʽʾ ʪʘ ʽʥʰʽ. 

ʃʽʩʠ ʋʢʨʘʾʥʠ, ʦʙʽʡʤʘʶʯʠ ʟʥʘʯʥʽ ʛʝʦʛʨʘʬʽʯʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʨʦʜʥʽ ʟʦʥʠ, ʥʝ 
ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʜʝʥʜʨʦʬʣʦʨʠ. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʣʽʩʽʚ ɭʚʨʦʧʠ 
ʷʢ ʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʚ ʤʠʥʫʣʦʤʫ ʣʴʦʜʦʚʠʢʘ. ɺʥʘʩʣʽʜʦʢ ʟʣʝʜʝʥʽʥʥʷ ʟ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ ʟʥʠʢʣʠ 
ʪʘʢʽ ʣʽʩʦʪʚʽʨʥʽ ʚʠʜʠ ʷʢ Tsuga, Pseudotsuga, Picea sect. Omorica, Pinus sect. Strobus, Sciadopitys, 
Chamaecyparis, Thuja, Carya, Juglans, Pterocarya, Zelkova, Magnolia, Liriodendron, Betula sect. Costatae, 
Celtis ʪʘ ʽʥʰʽ. ʅʘ ʢʦʨʠʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ɭʚʨʦʧʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʋʢʨʘʾʥʽ, 
ʩʚʽʜʯʠʪʴ ʫʩʧʽʭ ʽʥʪʨʦʜʫʢʮʽʾ ʙʘʛʘʪʴʦʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʠʭ ʨʦʜʽʚ ʫ ʙʦʪʘʥʽʯʥʽ ʩʘʜʠ ʽ ʧʘʨʢʠ ʪʘ ʚ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 
ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ.  

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʜʝʨʝʚʥʠʭ ʽʥʪʨʦʜʫʮʝʥʪʽʚ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʛʨʫʥʪʫ ʚ ʥʘʰʽʡ 
ʢʨʘʾʥʽ, ʧʦʭʦʜʠʪʴ ʟ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʪʘ ʉʭʽʜʥʦʾ ɸʟʽʾ. ʇʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʽʥʪʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʫ 
ʚʚʘʞʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʬʣʦʨʠ ʂʠʪʘʶ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. ɺ ʋʢʨʘʾʥʽ ʚʠʧʨʦʙʫʚʘʥʦ ʙʽʣʴʰʝ ʩʦʪʥʽ ʚʠʜʽʚ, 
ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʟ ʽʥʰʠʭ ʢʨʘʾʥ. ɹʣʠʟʴʢʦ ʰʽʩʪʜʝʩʷʪʠ ʟ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 
ʥʘʩʘʜʞʝʥʴ, ʘʣʝ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʚʚʘʞʘʶʪʴ ʙʣʠʟʴʢʦ ʜʚʘʜʮʷʪʠ ʚʠʜʽʚ.  

ɺʧʝʨʰʝ ʧʨʦ ʽʥʪʨʦʜʫʮʝʥʪʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʛʘʜʫʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ  ɸ. ʃ. ʊʦʣʚʽʥʩʴʢʦʛʦ (1887 ʨ.), 
ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ  ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʦʾ ʣʽʩʦʚʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ. ʉʝʨʝʜ ʽʥʪʨʦʜʫʮʝʥʪʽʚ 
ʜʣʷ ʣʽʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴ ʤʦʜʨʠʥʫ, ʩʦʩʥʫ ɺʝʡʤʫʪʦʚʘ, ʩʦʩʥʫ ʯʦʨʥʫ ʘʚʩʪʨʽʡʩʴʢʫ, ʷʣʠʮʶ.  
ʄʦʜʨʠʥʫ ʚʚʦʜʠʣʠ ʷʢ ʚ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʜʫʙʘ ʚ ʫʤʦʚʘʭ ʛʨʫʜʫ, ʪʘʢ ʽ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʚ ʫʤʦʚʘʭ ʩʫʙʦʨʫ. 
ɺʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʤʦʜʨʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽ ʚ ʩʫʙʦʨʦʚʠʭ ʪʠʧʘʭ ʣʽʩʫ. ɰʾ ʜʝʨʝʚʠʥʘ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 
ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʭʦʜʠʪʴ ʚ ʯʠʩʣʦ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʧʦʨʽʜ. ʇʨʠ ʮʴʦʤʫ, ʤʦʜʨʠʥʘ ʻ 
ʧʦʨʦʜʦʶ ʚʠʩʦʢʦʩʪʽʡʢʦʶ ʧʨʦʪʠ ʚʧʣʠʚʫ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʘʙʽʦʪʠʯʥʦʛʦ 
ʭʘʨʘʢʪʝʨʫ. ɺʚʝʜʝʥʥʷ ʚ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ (Pinus slrobus L.), ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦ 
ʮʽʥʥʦʾ ʧʦʨʦʜʠ, ʤʘʻ ʘʨʛʫʤʝʥʪʦʚʘʥʝ ʟʘʩʪʝʨʝʞʝʥʥʷ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʾʾ ʤʘʩʦʚʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ 
ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ ʪʘ ʝʥʪʦʤʦʰʢʽʜʥʠʢʘʤʠ. ɺʘʞʣʠʚʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʩʥʠ ʯʦʨʥʦʾ (ʘʚʩʪʨʽʡʩʴʢʦʾ) (ʈ. 
nigra Arnold). ɺʠʜ ʜʫʞʝ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʪʘʢ ʽ ʚ ʟʘʭʠʩʥʦʤʫ 
ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʘʛʦʪʽʚʣʷ ʡʦʛʦ ʥʘʩʽʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʤʘʡʞʝ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ʉʝʨʝʜ ʽʥʰʠʭ ʚʠʜʽʚ ʩʦʩʝʥ, ʷʢʽ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʋʢʨʘʾʥʠ, ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʞʦʚʪʫ (P. ponderosa Dougl. ex P. et 
C. Laws.), ɹʘʥʢʩʘ (P. banksiana Lamb.), ʞʦʨʩʪʢʫ (P. rigida Mill.). ʂʦʞʝʥ ʟ ʮʠʭ ʚʠʜʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 
ʷʢ ʮʽʥʥʠʡ ʦʙ'ʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɺ ʋʢʨʘʾʥʽ ʜʘʚʥʦ ʚʽʜʦʤʘ ʷʣʠʮʷ ʛʽʛʘʥʪʩʴʢʘ 
(Abies grandis L.), ʷʢʘ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʠʤ Ăʧʨʦʥʠʢʥʝʥʥʷʤñ ʚ 
ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʷʣʠʮʷ ʢʘʚʢʘʟʴʢʘ (Abies nordmanniana Spach), ʷʣʠʮʷ ʦʜʥʦʢʦʣʽʨʥʘ (A.concolor L.), ʷʣʠʮʷ 
ʌʨʘʟʝʨʘ (A. fraseri (Purch.) ʈʦʽʛ.), ʷʣʠʮʷ ʙʣʘʛʦʨʦʜʥʘ (A. nobilis (Dougl. ex D. Don) Lindl.) ʪʘ ʽʥʰʽ. ʉʝʨʝʜ 
ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʽʥʪʨʦʜʫʮʝʥʪʽʚ, ʚʠʧʨʦʙʫʚʘʥʠʭ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʜʝʨʞʣʽʩʛʦʩʧʫ, 
ʥʘʟʚʝʤʦ ʙʘʨʭʘʪ ʘʤʫʨʩʴʢʠʡ, ʛʦʨʽʭʠ ʯʦʨʥʠʡ, ʚʦʣʦʩʴʢʠʡ, ʩʽʨʠʡ, ʤʘʥʴʯʞʫʨʩʴʢʠʡ, ʯʝʨʝʤʭʫ ʧʽʟʥʶ, ʷʩʝʥ 
ʟʝʣʝʥʠʡ, ʢʠʟʠʣ, ʛʽʢʦʨʽ ʙʽʣʠʡ ʽ ʛʽʨʢʠʡ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʟ ʥʠʭ ʧʣʦʜʦʥʦʩʷʪʴ ʽ ʊʨʦʩʪʷʥʝʮʴʢʽ ʣʽʩʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʧʦʩʪʽʡʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʙʘʟʦʶ ʾʭ ʧʦʰʠʨʝʥʥʷ ʚ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʋʢʨʘʾʥʘ ʟʘ ʩʚʦʻʶ ʪʝʨʠʪʦʨʽʻʶ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 
ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʪʨʦʜʫʢʮʽʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜ ʧʦʤʽʨʥʦʛʦ ʜʦ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ. ɿʛʘʜʘʥʽ ʚʠʱʝ 
ʚʠʜʠ ʚ ʩʠʣʫ ʥʝ ʪʽʣʴʢʠ ʩʚʦʾʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘʣʝ ʽ ʽʩʪʦʨʠʯʥʠʭ ʫʤʦʚ, Ăʧʨʝʪʝʥʜʫʶʪʴñ ʥʘ ʨʦʣʴ 
ʧʽʦʥʝʨʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ.  
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ʊʠʪʘʨʝʥʢʦ ʈ. ʉ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ.  ʉ. ɺ. ɾʝʨʜʝʮʴʢʘ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺʝʣʠʢʽ ʦʙʩʷʛʠ ʽ ʰʠʨʦʢʠʡ ʘʨʝʘʣ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʾʾ ʪʦʚʘʨʥʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʚʝʟʝʥʥʷ ʽ ʚʠʚʝʟʝʥʥʷ ʟʥʘʯʥʦʾ ʤʘʩʠ ʨʝʩʫʨʩʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚ 
ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʨʘʥʩʧʦʨʪʦʻʤʢʦʩʪʽ ʮʽʻʾ 
ʛʘʣʫʟʽ. ɸʜʞʝ, ʪʨʘʥʩʧʦʨʪ ï ʦʩʥʦʚʥʘ ʣʘʥʢʘ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ 
ʧʨʠ ʚʠʚʝʟʝʥʥʽ ʜʝʨʝʚʠʥʠ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʾ ʻ ʛʦʣʦʚʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʨʘʡʦʥʫ. 
ʊʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʻ ʤʘʰʠʥʠ ʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ, ʪʦʤʫ 
ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ, ʚʦʥʘ ʧʦʚʥʽʩʪʶ ʦʢʫʧʦʚʫʻʪʴʩʷ ʟʘ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ. 
ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʠʚʝʟʝʥʥʽ ʜʝʨʝʚʠʥʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʟʘʮʽʾ 
ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ ʚ ʧʫʥʢʪʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ. 
ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʘʰʠʥʠ. 

ʅʘʚʘʥʪʘʞʫʚʘʯ ʛʨʝʡʬʝʨʥʠʡ ʤʦʥʪʦʚʘʥʠʡ ʅɻʄ-120ɸ Ăʂʘʨʧʘʪʝʮʴ-1200ɸò ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʩʽʣʴʩʴʢʦʤʫ ʪʘ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ. ʅʘʚʘʥʪʘʞʫʚʘʯ 
ʟʤʦʥʪʦʚʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʢʘʙʽʥʦʶ ʘʚʪʦʤʦʙʽʣʷ ʤʘʨʢʠ Ăʋʨʘʣ 4320ò (ʪʠʧʫ ʣʽʩʦʚʦʟ). ʅʘʚʘʥʪʘʞʫʚʘʯ 
ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʣʦʚʦʾ ʪʘ ʛʽʜʨʘʚʣʽʯʥʦʾ ʯʘʩʪʠʥ. ɼʦ ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ ʚʭʦʜʷʪʴ ʨʘʤʘ, ʢʦʣʦʥʘ, ʩʪʨʽʣʘ ʟ 
ʣʘʤʘʥʦʶ ʪʘ ʪʝʣʝʩʢʦʧʽʯʥʦʶ ʥʘʜʩʪʘʚʢʘʤʠ, ʛʨʝʡʬʝʨʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʟ ʨʦʪʘʪʦʨʦʤ, ʜʦʤʢʨʘʪʘʤʠ. ɼʦ 
ʛʽʜʨʘʚʣʽʯʥʦʾ ʯʘʩʪʠʥʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʛʽʜʨʦʥʘʩʦʩ, ʛʽʜʨʦʙʘʢ, ʜʚʦʭʦʜʦʚʠʡ ʢʣʘʧʘʥ, ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʠ, 
ʨʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʟ ʛʽʜʨʦʟʘʤʢʦʤ, ʛʽʜʨʦʮʠʣʽʥʜʨʠ, ʪʨʫʙʦʧʨʦʚʦʜʠ ʪʘ ʨʫʢʘʚʠ 
ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʩʪʨʽʣʘ ʨʦʟʤʽʱʝʥʘ ʥʘʜ ʢʘʙʽʥʦʶ ʽ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʫ 
ʧʽʜʩʪʘʚʢʫ. ʅʘʚʘʥʪʘʞʫʚʘʯ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ: ʛʨʝʡʬʝʨ ʜʣʷ ʩʠʧʫʯʠʭ 
ʤʘʪʝʨʽʘʣʽʚ; ʛʨʝʡʬʝʨ ʜʣʷ ʟʚôʷʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʛʨʝʡʬʝʨ ʜʣʷ ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʚʘʥʪʘʞʫʚʘʯ ʣʽʩʫ John Deere 2154D Power Clam. ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 
ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʚʘʥʪʘʞʫʚʘʯ ï ʩʘʤʦʭʽʜʥʘ ʤʘʰʠʥʘ. ʉʢʣʘʜʘʻʪʴʩʷ, ʭʦʜʦʚʦʾ 
ʩʠʩʪʝʤʠ, ʢʘʙʽʥʠ, ʤʘʥʽʧʫʣʷʪʦʨʘ, ʨʦʪʘʪʦʨʘ, ʟʘʭʦʧʣʶʚʘʯʘ, ʛʽʜʨʘʚʣʽʯʥʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʩʠʩʪʝʤ. ɼʚʠʛʫʥ ï 
ʜʠʟʝʣʴʥʠʡ. ʍʦʜʦʚʘ ʩʠʩʪʝʤʘ ï ʛʫʩʝʥʠʯʥʘ. ɻʫʩʝʥʠʯʥʽ ʩʪʨʽʯʢʠ ʟ ʧʦʜʚʽʡʥʠʤʠ ʛʨʫʥʪʦʟʘʯʝʧʘʤʠ. ʅʘʪʷʛ 
ʛʫʩʝʥʠʯʥʠʭ ʩʪʨʽʯʦʢ ï ʛʽʜʨʘʚʣʽʯʥʠʡ. ʂʘʙʽʥʘ ï ʧʨʦʩʪʦʨʘ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʦʛʣʷʜʦʚʽʩʪʴ, ʦʙʣʘʜʥʘʥʘ 
ʩʠʩʪʝʤʘʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ. ʄʘʥʽʧʫʣʷʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʣʦʥʠ ʪʘ ʜʚʦʭ ʰʘʨʥʽʨʥʦ ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 
ʯʘʩʪʠʥ. ʈʦʪʘʪʦʨ ʦʙʝʨʪʘʻ ʧʦʪʨʽʙʥʠʤ ʯʠʥʦʤ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ï ʟʘʭʦʧʣʶʚʘʯ (ʛʨʝʡʬʝʨ). ɻʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʘʢʩʽʘʣʴʥʦ-ʧʦʨʰʥʝʚʠʭ ʥʘʩʦʩʽʚ ʟʤʽʥʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʛʽʜʨʦʜʚʠʛʫʥʘ ʧʦʚʦʨʦʪʫ 
ʧʣʘʪʬʦʨʤʠ, ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʪʘ ʨʫʢʘʚʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʅʘʚʘʥʪʘʞʫʚʘʯ ʤʦʥʪʦʚʘʥʠʡ TKZ-4272. ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 
ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʚʘʥʪʘʞʫʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʤʠ, ʜʦʤʢʨʘʪʽʚ, ʢʦʣʦʥʠ, 
ʩʪʨʽʣʠ, ʨʦʪʘʪʦʨʘ, ʛʨʝʡʬʝʨʘ, ʤʘʩʣʦʙʘʢʘ, ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʩʪʨʽʣʠ, ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʧʦʚʦʨʦʪʫ. ʉʪʨʽʣʘ ʟ 
ʪʝʣʝʩʢʦʧʽʯʥʦʶ ʥʘʜʩʪʘʚʢʦʶ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ 
ʢʨʽʧʠʪʴʩʷ ʰʘʨʥʽʨʥʦ ʜʦ ʢʦʣʦʥʠ. ʈʦʪʘʪʦʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʚʝʨʪʘʥʥʷ ʛʨʝʡʬʝʨʘ ʚ ʥʝʦʙʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʽ 
ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʢʽʥʮʽ ʪʝʣʝʩʢʦʧʽʯʥʦʾ ʥʘʜʩʪʘʚʢʠ. ɼʦ ʨʦʪʘʪʦʨʘ ʢʨʽʧʠʪʴʩʷ ʛʨʝʡʬʝʨ. ɻʨʝʡʬʝʨ ʷʚʣʷʻ 
ʩʦʙʦʶ ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʘʙʠʨʘʥʥʷ, ʧʽʜʥʽʤʘʥʥʷ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɼʦʤʢʨʘʪʠ 
ʧʨʠʟʥʘʯʝʥʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʥʘʚʘʥʪʘʞʫʚʘʯʘ ʚ ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ ʪʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʦʣʦʥʠ. 

ʅʘʚʘʥʪʘʞʫʚʘʯ ʃʽʩʦʚʠʡ ʌʨʦʥʪʘʣʴʥʠʡ ʅʃʌ-800. ʅʘʚʘʥʪʘʞʫʚʘʯ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 
ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʧʦʣʦʚʥʠʢʘ ʜʦʰʦʢ, ʧʦʨʫʙʦʯʥʠʭ ʟʘʣʠʰʢʽʚ ʽ ʢʦʣʦʜ ʜʝʨʝʚʠʥʠ. ʅʘʚʘʥʪʘʞʫʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ 
ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: ʟ ʜʚʦʭ ʙʦʢʦʚʠʥ; ʩʪʨʽʣʠ; ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ; ʛʽʜʨʦʩʠʩʪʝʤʠ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʘʤʠ; 
ʟʚôʷʟʢʠ. ʉʪʨʽʣʘ ʟʚʘʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʻ ʚʪʫʣʢʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʾʾ ʜʦ ʩʪʦʷʢʽʚ ʙʦʢʦʚʠʥ ʽ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʦ ʥʝʾ 
ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʪʘ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. ʆʩʥʦʚʥʠʤ ʨʦʙʦʯʠʤ  ʦʨʛʘʥʦʤʧʨʠʩʪʨʦʶ ʻ ʟʘʭʚʘʪ ʜʣʷ ʜʝʨʝʚʠʥʠ, ʚʽʥ 
ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʭʚʘʪʫ ʽ ʫʪʨʠʤʘʥʥʷ ʢʦʣʦʜ ʜʝʨʝʚʠʥʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ. ɿʘʭʚʘʪ ʟôʻʜʥʫʻʪʴʩʷ ʟ ʢʦʨʧʫʩʦʤ 
ʧʨʠʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʴʮʽʚ. ɻʽʜʨʦʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʽ ʨʫʢʘʚʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟ 
ʨʦʟʨʠʚʥʠʤʠ ʤʫʬʪʘʤʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʭʚʘʪʦʤ ʪʘ ʚʠʚʽʣʴʥʝʥʥʷ ʢʦʣʦʜ. ʋʧʨʘʚʣʽʥʥʷ 
ʥʘʚʘʥʪʘʞʫʚʘʯʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʘʢʪʦʨʠʩʪʦʤ ʟ ʢʘʙʽʥʠ ʪʨʘʢʪʦʨʘ (http://www.agrotechnika-ukr.com.ua). 

ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʦʞʝ ʙʫʪʠ ʥʘ ʦʩʥʦʚʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʫ 
ʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʢʦʤʧʣʝʢʩʥʘ ʤʝʭʘʥʽʟʘʮʽʷ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ ʽ 
ʚʠʢʣʶʯʝʥʥʷʤ ʚʘʞʢʦʾ ʨʫʯʥʦʾ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʨʦʙʽʪ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʠʪʴ ʧʦʢʘʟʥʠʢʠ 
ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 
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ʌʝʩʝʥʢʦ ʉ. ɺ., ɼʫʙʦʚʠʢ ʉ. ɻ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʂʦʚʘʣʝʥʢʦ ʉ. ɯ., ʩʪʫʜ 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʊ. ɯ. ʄʝʣʴʥʠʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ ʉʧʽʨʝʷ (Spirea L.) ʮʝ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʨʦʩʣʠʥʠ, ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 

100 ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ ʽ ʬʦʨʤ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʪʘ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 
ʪʠʧʘʭ ʥʘʩʘʜʞʝʥʴ. ɺ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ ʤʦʚʠ çʩʧʽʨʝʷè ʦʟʥʘʯʘʻ çʚʠʛʠʥè ʘʙʦ çʩʧʽʨʘʣʴè. ʊʘʚʦʣʛʠ, 
ʧʦʰʠʨʝʥʽ ʚ ʨʘʡʦʥʘʭ ʧʦʤʽʨʥʦʛʦ ʪʘ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʇʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ. ɸʨʝʘʣ ʨʦʜʫ ʦʭʦʧʣʶʻ ɭʚʨʦʧʫ, 
ɸʟʽʶ ʡ ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ. ʎʝʥʪʨ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʽʡ ɸʟʽʾ, ʘ ʚʠʜʽʚ ʩʝʢʮʽʾ 
Spiraria ï ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ.  

ʉʧʽʨʝʷ ̫ ʧʦʥʩʴʢʘ (Spiraea japonica L.) ï ʮʝ ʙʘʛʘʪʦʨʽʯʥʠʡ ʣʠʩʪʦʧʘʜʥʠʡ ʢʫʱ, ʷʢʠʡ ʮʽʥʫʻʪʴʩʷ ʟʘ ʪʨʠʚʘʣʝ 
ʽ ʧʠʰʥʝ ʮʚʽʪʽʥʥʷ. ʎʝ ʦʜʠʥ ʟ ʥʘʡʢʨʘʩʠʚʽʰʠʭ ʢʫʱʽʚ, ʷʢʠʡ ʮʚʽʪʝ ʧʝʨʝʚʘʞʥʦ ʨʦʞʝʚʦ-ʯʝʨʚʦʥʠʤʠ ʢʚʽʪʘʤʠ ʚʩʝ 
ʣʽʪʦ. ʅʘ ʩʢʝʣʝʪʥʠʭ ʛʽʣʢʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʪʦʥʢʽ ʟʚʠʚʠʩʪʽ ʧʘʛʦʥʠ. ʅʘ ʧʘʛʦʥʘʭ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʟôʷʚʣʷʶʪʴʩʷ 
ʧʨʦʜʦʚʛʫʚʘʪʽ ʣʠʩʪʢʠ ʽʟ ʟʘʟʫʙʨʝʥʠʤ ʢʨʘʻʤ. ɺʝʩʥʷʥʠʡ ʢʦʣʽʨ ʣʠʩʪʷ ï ʮʝ ʧʝʨʰʘ ʩʝʟʦʥʥʘ, ʷʩʢʨʘʚʘ ʪʘ ʧʦʤʽʪʥʘ 
ʧʝʨʝʚʘʛʘ ʩʧʽʨʝʾ ʷʧʦʥʩʴʢʦʾ. ʉʦʨʪʠ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽ ʬʦʨʤʠ ʩʧʽʨʝʾ ʷʧʦʥʩʴʢʦʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʦʟʤʽʨʘʤʠ 
ʛʘʙʽʪʫʩʫ, ʪʨʠʚʘʣʽʩʪʶ ʮʚʽʪʽʥʥʷ, ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʷ ʪʘ ʩʫʮʚʽʪʪʷ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ  Spiraea japonica, ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʥʢʫ 
ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʦʟʥʘʢʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 
ʣʘʥʜʰʘʬʪʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ Spiraea japonica  ̒ ʧʦʧʫʣʷʨʥʦʶ ʩʝʨʝʜ 
ʦʟʝʣʝʥʶʚʘʯʽʚ ʪʘ ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʦʤʘʥʽʪʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʨʪʘʤʠ ʫ ʪʦʨʛʽʚʝʣʴʥʽʡ ʤʝʨʝʞʽ ʩʘʜʦʚʠʭ ʮʝʥʪʨʽʚ ʪʘ 
ʨʦʟʩʘʜʥʠʢʽʚ. ʅʘʤʠ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 45 ʩʦʨʪʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʧʠʩ ʾʭ ʦʩʥʦʚʥʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʦʟʥʘʢ, ʱʦ ʤʘʶʪʴ 
ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʩʘʜʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ï ʦʟʥʘʢʘ ʜʦʩʠʪʴ ʤʽʥʣʠʚʘ, ʘʣʝ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ 
ʢʦʤʧʦʟʠʮʽʡ. ʉʦʨʪʠ Spiraea japonica ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʬʦʨʤʦʶ ʢʫʱʘ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʪʨʠ ʛʨʫʧʠ: ʚʠʩʦʢʦʨʦʩʣʽ 
(ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ ʚʽʜ 1,5 ʜʦ 2,0 ʤ), ʩʝʨʝʜʥʽ (1,0ï1,5 ʤ), ʥʠʟʴʢʽ (0,5ï1,0 ʤ) ʪʘ ʢʘʨʣʠʢʦʚʽ (ʜʦ 0,5 ʤ).  

ɼʦ ʚʠʩʦʢʦʨʦʩʣʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʦʨʪ Ruberrima (ʜʦ 1,8 ʤ) ʪʘ June Bride (1,5 ʤ). ɻʨʫʧʘ 
ʩʝʨʝʜʥʽʭ ʟʘ ʚʠʩʦʪʦʶ ʩʧʽʨʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʩʴʤʦʤʘ ʩʦʨʪʘʤʠ: ôPink and Goldô, ôGreen and Goldô, ôFirellightô, 
ôOdensala', ôFroebeliô, ôMacrophyllaô, ôZigeunerblutô, 'Pink Parasolsô.  

ɼʦ ʢʘʪʝʛʦʨʽʾ ʥʠʟʴʢʠʭ, ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ, ʚʽʜʥʝʩʝʥʦ 20 ʩʦʨʪʽʚ, ʘ ʩʘʤʝ: ôDouble Play Big Bangô, ôNeon 
Flashô, ôSuperstarô, ôShirobanaô, ôWhite Goldô, ôSparkling Champagneô, ôManonô, ôGoldflameô, ôGenpeiô, ôDarts 
Redô, ôAnthony Watererô, ôAlbifloraô, óOvalifoliaô, ôCounty Redô, ôDouble Play Goldô, ôGoldmouncdô, ôSundropô, 
ôCandlelightô, ôHubert Goldô, 'Merlo Goldô. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʢʫʱʘ ʩʦʨʪʽʚ ʜʘʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʪʴ 0,6ï0,7 ʤ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʠ ʩʦʨʪʠ ʢʘʨʣʠʢʦʚʦʾ ʛʨʫʧʠ ʟʽ ʩʣʘʥʢʠʤʠ ʧʘʛʦʥʘʤʠ, ʷʢʽ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʧʨʠ ʦʟʜʦʙʣʝʥʥʽ ʤʘʣʠʭ ʩʘʜʽʚ, ʛʦʣʴʬ ʧʦʣʽʚ, ʘʣʴʧʽʡʩʴʢʠʭ ʛʽʨʦʢ ʪʘ ʨʦʢʘʨʽʾʚ. 
ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʩʦʨʪʠ ôNanaô, ôRuberrimaô, ôLittle Flameô, ôLittle Princessô, ôGolden Princessô, ôCrispaô, 
ôNeywordô, ôMagic Carpetô, ôAlpinaô, ôSparking Carpetô, ôJapanese Dwarfô, ôBullataô, ôGreen Carpetô, ôGolden 
Carpetô, ôGolden Elfô, ôMerlo Starô.  

ʆʩʦʙʣʠʚʦ ʮʽʥʥʦʶ ʦʟʥʘʢʦʶ Spiraea japonica  ̒ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ. ɹʽʣʴʰʽʩʪʴ ʩʦʨʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 
ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ, ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʩʪʚʦʨʝʥʽ ʫ ʥʘʧʨʷʤʢʫ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, 
ʷʢʘ ʟʤʽʥʶʻ ʘʙʦ ʫʪʨʠʤʫʻ ʢʦʣʽʨ ʥʘ ʧʨʦʪʷʟʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ.  

ʂʦʣʦʨʠʩʪʠʢʘ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʫ ʩʦʨʪʽʚ Spiraea japonica ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 
ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʦʛʦ ʜʦ ʚʠʥʥʦ-ʯʝʨʚʦʥʦʛʦ ʪʘ ʬʽʦʣʝʪʦʚʦʛʦ.  ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ ʟʙʝʨʽʛʘʶʪʴ ʟʝʣʝʥʠʡ 
ʢʦʣʽʨ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʣʠʰʝ ʧôʷʪʴ ʩʦʨʪʽʚ, ʟʦʢʨʝʤʘ: ôJune Brideô, 
ôGenpeiô, ôDarts Redô, ôAlbifloraô, ôRuberrimaô. ʏʘʩʪʠʥʘ ʩʦʨʪʽʚ ʟʤʽʥʶʶʪʴ ʢʦʣʽʨ ʚʦʩʝʥʠ ʥʘ ʢʘʨʤʽʥʦʚʦ-ʞʦʚʪʝ ʘʙʦ 
ʦʨʘʥʞʝʚʦ-ʧʫʨʧʫʨʥʝ, ʘ ʩʘʤʝ: óRuberrimaô, óNanaô, óLittle Princessô, óCrispaô. ʋʩʽ ʽʥʰʽ ʩʦʨʪʠ ʬʦʨʤʫʶʪʴ ʧʽʜ ʯʘʩ 
ʚʝʛʝʪʘʮʽʾ ʣʠʩʪʷ ʢʦʣʴʦʨʫ ʣʘʡʤʫ ʘʙʦ ʩʚʽʪʣʦ-ʟʝʣʝʥʝ ʟ ʨʦʞʝʚʠʤ ʯʠ ʧʦʤʘʨʘʥʯʝʚʠʤ ʚʢʨʘʧʣʝʥʥʷʤ, ʷʢʝ 
ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʷʩʢʨʘʚʦ-ʯʝʨʚʦʥʠʡ ʽ ʯʝʨʚʦʥʠʡ.     

ʊʘʢʦʞ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚʘʞʣʠʚʘ ʪʘʢʘ ʦʟʥʘʢʘ, ʷʢ ʢʦʣʽʨ ʢʚʽʪʢʠ ʽ ʩʫʮʚʽʪʴ. Spiraea 
japonica ʤʘʻ ʩʫʮʚʽʪʪʷ ʫ ʬʦʨʤʽ ʙʽʣʴʰ-ʤʝʥʰ ʱʽʣʴʥʦʛʦ ʱʠʪʢʘ. ʂʦʣʽʨ ʢʚʽʪʦʢ ʩʫʮʚʽʪʪʷ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 
ʩʦʨʪʽʚ ʻ ʨʦʞʝʚʠʡ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʙʣʽʜʦ-ʨʦʞʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʧʫʨʧʫʨʥʦʛʦ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ 
ʩʦʨʪʽʚ ʦʜʠʥ ʤʘʻ ʙʽʣʦ-ʢʨʝʤʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ óJune Brideô, ʪʨʠ ʙʽʣʝ  óWhite Goldô, óAlbifloraô, óOvalifoliaô, 
ʪʝʤʥʦ-ʨʦʞʝʚʝ  óRuberrimaô, óFirellightô, óZigeunerblutô, óNeon Flashô, óSuperstarô, óManonô, óGoldflameô, óHubert 
Goldô. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʥʝ ʮʚʽʪʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʦʨʪʫ óDouble Play Big Bangô. ʁʦʛʦ ʥʘʟʚʘ 
ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ çʇʦʜʚʽʡʥʘ ʛʨʘ ʚʝʣʠʢʦʛʦ ʚʠʙʫʭʫè. ʂʚʽʪʢʠ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟʽʙʨʘʥʽ ʫ ʜʫʞʝ ʚʝʣʠʢʽ ʟʘ 
ʨʦʟʤʽʨʦʤ ʱʠʪʢʠ, ʽ ʤʘʶʪʴ ʜʫʞʝ ʜʦʚʛʽ ʪʠʯʠʥʢʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪ ʧʫʭʥʘʩʪʦʩʪʽ. ʉʦʨʪ  óGenpeiô ʤʘʻ ʫ 
ʩʫʮʚʽʪʪʽ ʦʜʥʦʯʘʩʥʦ ʢʚʽʪʢʠ ʙʽʣʦʛʦ, ʨʦʞʝʚʦʛʦ ʪʘ ʪʝʤʥʦ-ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ. ɯʥʰʽ ʩʦʨʪʠ ʤʘʶʪʴ ʢʚʽʪʢʠ ʟ 
ʽʥʪʝʥʩʠʚʥʦ ʨʦʞʝʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɯʅʂɻʆ ɹɯʃʆɹɸ ɺ ʃɸʅɼʐɸʌʊʅʆʄʋ ɼʀɿɸʁʅɯ ʋʂʈɸɰʅʀ 
 
ʌʦʤʝʥʢʦ ɺ. ɺ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ.  ʗʨʦʱʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʪʝʤʧʫ ʞʠʪʪʷ ʣʶʜʩʪʚʘ, ʟ ʧʦʷʚʦʶ ʧʽʜʧʨʠʻʤʩʪʚ, ʤʘʰʠʥ, ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥ. 

ʨʦʟʧʦʯʘʣʦʩʷ ʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚ'ʷ 
ʣʶʜʠʥʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʫʣʴʪʫʨʠ ʩʫʩʧʽʣʴʩʪʚʘ ʩʪʘʚ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ 
ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʦʟʜʦʨʦʚʣʝʥʥʷ,ʛʘʨʥʠʡ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ ʚʠʛʣʷʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʫʥʽʢʘʣʴʥʠʭ ʨʦʩʣʠʥ, ʨʝʢʦʨʜʩʤʝʥʽʚ-ʜʦʚʛʦʞʠʪʝʣʽʚ, ʷʢʽʡ ʥʝʤʘʻ ʘʥʘʣʦʛʽʚ ʫ 
ʩʚʽʪʽ ʬʣʦʨʠ, ʻ ʛʽʥʢʛʦ ʙʽʣʦʙʘ(ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪ. ʤʦʚʠ ʦʟʥʘʯʘʻ çʜʚʽ ʧʦʣʦʚʠʥʢʠè, ʪʘʢ ʷʢ ʣʠʩʪʷ ʮʴʦʛʦ ʜʝʨʝʚʘ 
ʨʦʟʜʽʣʝʥʽ ʥʘ 2 ʧʦʣʦʚʠʥʢʠ). ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʤʘʻ ʱʝ ʦʜʥʫ ʥʘʟʚʫ - çʩʨʽʙʥʠʡ ʘʙʨʠʢʦʩè ʪʘ ʥʘʨʦʜʥʫ - çʢʘʯʠʥʽ 
ʣʘʧʢʠè. ɹʘʪʴʢʽʚʱʠʥʦʶ ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʚʚʘʞʘʶʪʴ ʂʦʨʝʶ, ʂʠʪʘʡ ʽ ʗʧʦʥʽʶ. ɿʚʽʜʩʠ, ʟʽ ʉʭʦʜʫ, ʮʷ ʨʦʩʣʠʥʘ 
ʚʠʚʦʟʠʣʘʩʷ ʢʽʣʴʢʘ ʩʪʦʣʽʪʴ ʥʘʟʘʜ ʚ ʨʽʟʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ʅʘ ʧʦʯʘʪʢʫ XVIII ʩʪ. ʜʝʨʝʚʦ ʛʽʥʢʛʦ ʙʫʣʦ ʟʘʚʝʟʝʥʦ ʚ 
ɿʘʭʽʜʥʫ ɭʚʨʦʧʫ (ʚ ʛʦʣʣʘʥʜʩʴʢʠʡ ʋʪʨʝʭʪʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ, ʚ ɸʥʛʣʽʶ, ʚ ʄʽʣʘʥʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ, ʽʥ.), 
ɺ ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ. ɿʘʨʘʟ ʛʽʥʢʛʦ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʟ ʤ'ʷʢʠʤ ʢʣʽʤʘʪʦʤ ʚ ʷʢʦʩʪʽ 
ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʜʝʨʝʚʘ, ʱʦ ʚʦʣʦʜʽʻ ʣʽʢʘʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʨʦʩʪʘʻ ʛʽʥʢʛʦ ʽ ʚ ʋʢʨʘʾʥʽ, ʚ ʙʦʪʘʥʽʯʥʠʭ 
ʩʘʜʘʭ ʽ ʚ ʟʘʧʦʚʽʜʥʠʢʘʭ, ʜʝʨʝʚʘ ʚʠʨʦʩʪʘʶʪʴ ʜʦ 20 ʤʝʪʨʽʚ ʟʘʚʚʠʰʢʠ. ʎʷ ʨʦʩʣʠʥʘ ʟʘʥʝʩʝʥʘ ʜʦ ʏʝʨʚʦʥʦʾ 
ʢʥʠʛʠ. ʋ ʜʠʢʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʥʘ ʂʘʚʢʘʟʽ ʽ ʚ ʂʠʪʘʾ. 

ɺʘʨʪʦ ʥʘʛʘʜʘʪʠ, ʱʦ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʯʦʣʦʚʽʯʽ ʝʢʟʝʤʧʣʷʨʠ, ʪʦʤʫ ʱʦ ʞʽʥʦʯʽ ʜʝʨʝʚʘ 
ï ʧʣʦʜʦʥʦʩʷʪʴ. ʅʘʩʽʥʥʷ ʟʦʚʥʽ ʥʘʛʘʜʫʶʪʴ ʘʙʨʠʢʦʩ, ʘʣʝ ʚʞʠʚʘʪʠ ʾʭ ʚ ʾʞʫ, ʚ ʚʽʜʚʘʨʥʦʤʫ ʘʙʦ ʩʤʘʞʝʥʦʤʫ 
ʚʠʛʣʷʜʽ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʷʧʦʥʮʽ ʘʙʦ ʩʧʨʘʚʞʥʽ ʛʫʨʤʘʥʠ, ʧʦʮʽʥʦʚʫʚʘʯʽ ʝʢʟʦʪʠʯʥʠʭ ʩʪʨʘʚ. ʅʘ ʯʦʣʦʚʽʯʠʭ ʜʝʨʝʚʘʭ 
ʧʠʣʦʢ ʚʠʟʨʽʚʘʻ ʚ ʢʦʣʦʩʢʘʭ, ʘʣʝ ʟʚʝʨʥʫʪʠ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʟʤʫʰʫʶʪʴ ʣʠʩʪʷ, ʷʢʽ ʟʘ ʬʦʨʤʦʶ ʥʘʛʘʜʫʶʪʴ 
ʨʦʟʛʦʨʥʫʪʝ ʚʽʷʣʦ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʟʥʘʯʠʪʠ ʩʪʘʪʴ ʜʝʨʝʚʘ ʤʦʞʥʘ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʶ 
ʪʨʠʜʮʷʪʠʨʽʯʥʦʛʦ ʚʽʢʫ. ʌʘʭʽʚʮʽ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʽ ʟʘ ʬʦʨʤʦʶ 
ʢʨʦʥʠ. ʋ ʯʦʣʦʚʽʯʠʭ ʜʝʨʝʚ ʚʦʥʘ ï ʧʽʨʘʤʽʜʘʣʴʥʘ, ʘ ʫ ʞʽʥʦʯʠʭïʨʦʟʣʦʛʘ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʤʘʻ ʧʦʪʫʞʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʪʦʤʫ ʜʝʨʝʚʦ ʩʪʽʡʢʝ ʜʦ ʩʠʣʴʥʠʭ ʚʽʪʨʽʚ. 
ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ, ʢʨʘʩʽ ʘʞʫʨʥʦʾ ʢʨʦʥʠ, ʩʚʽʞʦ-ʟʝʣʝʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʚʣʽʪʢʫ ʪʘ ʞʦʚʪʦ-
ʟʦʣʦʪʠʩʪʦʛʦ ʚʦʩʝʥʠ, ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪʘʤ ʩʫʯʘʩʥʦʛʦ ʩʘʜʦʚʦʛʦ ʜʠʟʘʡʥʫ.  
ʋ ʧʨʦʮʝʩʽ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ, ʬʘʭʽʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ ʛʽʥʢʛʦ ʙʽʣʦʙʘ:  

1. ʉʦʨʪ çFastigiata ʽ Tremoniaè ʟ ʚʫʟʴʢʦʶ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ;  
2. ʉʦʨʪ çHorizontalisè ʟ ʧʘʨʘʩʦʣʴʢʦʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ;  
3. ʉʦʨʪ çLaciniataè.  
4. ʌʦʨʤʘ çPendulaè;  
5.ɿʦʣʦʪʦʣʠʩʪʥʘ Aurea, Variegata, ʩʦʨʪ çMenhirè;  
ʊʘʢʦʞʩʣʽʜʟʛʘʜʘʪʠ ʽ ʢʘʨʣʠʢʦʚʽʩʦʨʪʠ: çMarikenè ʽ çTitè. 
ɿôʷʩʦʚʘʥʦ, ʱʦ ʚʠʨʦʩʪʠʪʠ ʛʽʥʢʛʦ ʜʦʩʠʪʴ ʣʝʛʢʦ, ʨʦʩʣʠʥʠ ʜʦʙʨʝ ʧʦʥʦʚʣʶʶʪʴʩʷ ʟ ʥʘʩʽʥʥʷ ʽ ʣʝʛʢʦ 

ʚʢʦʨʽʥʶʶʪʴʩʷ ʣʽʪʥʽʤʠ ʞʠʚʮʷʤʠ. ʇʨʠʜʙʘʪʠ ʾʭ ʤʦʞʥʘ ʽ ʚ ʨʦʟʧʣʽʜʥʠʢʘʭ. ɿʨʦʩʪʘʶʪʴ ʩʘʜʞʘʥʮʽ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 
ʘʣʝ ʚʟʠʤʢʫ ʤʦʣʦʜʽ ʜʝʨʝʚʘ ʢʨʘʱʝ ʟʘʢʨʠʪʠ ʚʽʜ ʤʦʨʦʟʽʚ. ʈʦʟʤʥʦʞʝʥʥʷ ʢʨʘʱʝ ʧʨʦʚʦʜʠʪʠ ʛʝʥʝʨʘʪʠʚʥʠʤ 
ʩʧʦʩʦʙʦʤ (ʩʽʷʪʠ) ʥʽʞ ʞʠʚʮʷʤʠ (ʚʝʛʝʪʘʪʠʚʥʦ), ʪʘʢ-ʷʢ ʚʢʦʨʽʥʝʥʽ ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʧʦʚʽʣʴʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 
ʚʽʜʥʦʩʥʦ ʩʽʷʥʮʽʚ. ʂʨʘʱʝ ʚʩʴʦʛʦ ʛʽʥʢʛʦ ʙʽʣʦʙʘ ʨʦʟʤʽʱʫʚʘʪʠ ʦʢʨʝʤʦ ʚ ʜʦʩʪʫʧʥʠʭ, ʧʨʦʭʽʜʥʠʭ ʤʽʩʮʷʭ, ʙʘʞʘʥʦ 
ʧʦʙʣʠʟʫ ʙʫʜʠʥʢʫ, ʛʘʟʦʥʫ, ʪʝʨʘʩʠ, ʘʣʴʧʽʥʘʨʽʶ ʜʝ ʡʦʛʦ ʦʛʣʷʜʦʚʽ ʦʟʥʘʢʠ ʙʫʜʫʪʴ ʨʦʟʢʨʠʪʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. 

ɼʝʨʝʚʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. ʅʝʚʽʨʥʠʡ ʧʦʣʠʚ, ʧʦʛʘʥʠʡ ʜʨʝʥʘʞ ˇʨʫʥʪʫ 
ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠʢʦʨʝʥʝʚʦʶ ʛʥʠʣʣʶ. ʋʨʘʞʝʥʝ ʜʝʨʝʚʦ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʧʦ ʟʘʩʦʭʣʦʤʫ 
ʽ ʦʧʘʣʦʤʫ ʣʠʩʪʶ. ʉʝʨʝʜ ʰʢʽʜʥʠʢʽʚ ʥʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʧʨʠʥʦʩʷʪʴ ʧʦʣʴʦʚʽ ʤʠʰʽ. ɹʦʨʦʪʠʩʷ ʟ ʥʠʤʠ ʤʦʞʥʘ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʠʰʦʣʦʚʦʢ ʘʙʦ ʦʪʨʫʻʥʠʭ ʧʨʠʤʘʥʦʢ, ʷʢʽ ʥʘʩʠʧʘʶʪʴ ʚ ʤʠʰʘʯʽ ʥʦʨʠ. 

ɽʢʩʪʨʘʢʪ ʣʠʩʪʷ ʧʦʢʨʘʱʫʻ ʤʦʟʢʦʚʠʡ ʢʨʦʚʦʦʙʽʛ ʽ ʧʦʩʪʘʯʘʥʥʷ ʜʦ ʤʦʟʢʫ ʢʠʩʥʶ ʪʘ ʛʣʶʢʦʟʠ, ʧʽʜʩʠʣʶʻ 
ʢʦʥʮʝʥʪʨʘʮʽʶ, ʟʥʽʤʘʻ ʨʦʟʫʤʦʚʫ ʚʪʦʤʫ, ʟʥʠʞʫʻ ʥʝʫʚʘʞʥʽʩʪʴ ʪʘ ʯʘʩʪʦʪʫ ʧʦʷʚʠ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ ʽ 
ʟʘʧʘʤʦʨʦʯʝʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʝʢʩʪʨʘʢʪ ʛʽʥʢʛʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʝʤʦʮʽʡʥʦʤʫ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʽ, ʟʥʘʯʥʦ 
ʧʽʜʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ . 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʩʪʽ, ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʩʪʘʚ ʥʝʚʽʜ`ʻʤʥʦʶ ʦʟʥʘʢʦʶ ʨʦʟʚʠʥʝʥʦʛʦ ʪʘ 
ʢʫʣʴʪʫʨʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʛʽʥʢʛʦ ʙʽʣʦʙʘ, ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʪʘ ʢʦʨʠʩʥʠʭ ʨʦʩʣʠʥ, ʜʣʷ 
ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʚʠʜ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʙʘʛʘʪʦʚʽʢʦʚʫ ʽʩʪʦʨʽʶ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ 
ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʘ ʪʘʢʦʞ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ. ʈʦʩʣʠʥʘ ʥʝ ʚʠʙʘʛʣʠʚʘ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘ 
ʩʪʽʡʢʘ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʦʜʽ ʦʟʝʣʝʥʝʥʥʷ 
ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʋʢʨʘʾʥʠ.  
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ɺɯɼʊɺʆʈɽʅʅʗ ʃɯʉɯɺ ʉɸɼʀɺʅʀʄ ʄɸʊɽʈɯɸʃʆʄ QUERCUS ROBUR L., ɺʀʈʆʑɽʅʀʄ ʋ 
ʈʆɿʉɸɼʅʀʂɸʍ ɯɿ ɿɸʂʈʀʊʆʖ ʂʆʈɽʅɽɺʆʖ ʉʀʉʊɽʄʆʖ ɺ ʋʄʆɺɸʍ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 
 
ʐʧʘʢʦʚʠʯ ɯ. ʄ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʊʻʣʻʛʽʥ ʆ. ʆ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʄ. ʖ. ʐʝʨʩʪʶʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ, ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʷʢʽʩʥʝ ʪʘ 

ʩʚʦʻʯʘʩʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʚ 
ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʻ ʩʘʤʝ ʚʽʜʪʚʦʨʝʥʥʷ ʜʽʙʨʦʚ, ʢʦʪʨʽ ʷʚʣʷʶʪʴʩʷ ʪʫʪ 
ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʦʶ ʬʦʨʤʘʮʽʻʶ. ɺʠʨʦʱʫʚʘʥʥʷ ʞ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ 
ʩʠʩʪʝʤʦʶ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ɭʚʨʦʧʽ ʪʘ ʫʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʷʢʠʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ɼʇ 
çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ ɼʇ çʆʭʪʠʨʩʴʢʝ 
ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ʜʦʩʣʽʜʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘʢʨʠʪʦʶ 
ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 
ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʽʟ ʟʘʢʨʠʪʦʶ ʪʘ ʚʽʜʢʨʠʪʦʶ 
ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ʨʦʟʩʘʜʥʠʢʘʭ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ɼʇ 
çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ ɼʇ çʆʭʪʠʨʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 
ʦʜʥʦʨʽʯʥʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ 
ʩʽʷʥʮʽʚ ʽʟ ʪʦʯʥʽʩʪʶ ʜʦ ʦʜʥʦʛʦ ʤʽʣʽʤʝʪʨʘ, ʜʽʘʤʝʪʨʘ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ï ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʦʜʥʽʻʾ ʜʝʩʷʪʦʾ 
ʤʽʣʽʤʝʪʨʘ. ʂʨʽʤ ʪʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 1 ʪʠʩʷʯʽ ʰʪʫʢ ʩʽʷʥʮʽʚ Quercus robur. 

ʋ 2007 ʨʦʮʽ ʚ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
ʪʘ ɼʇ çʆʭʪʠʨʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʙʫʣʘ ʟʘʧʦʯʘʪʢʦʚʘʥʘ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʜʫʙʘ 
ʟʚʠʯʘʡʥʦʛʦ  ʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ çCaisse Godet Robin anti chignon P 53è ʧʦ 
ʬʨʘʥʮʫʟʴʢʽʡ ʪʝʭʥʦʣʦʛʽʾ ʬʽʨʤʠ çLes pepinieres Robinè. ʊʠʧ ʢʦʥʪʝʡʥʝʨʘ ï ʧʨʷʤʦʢʫʪʥʠʡ, ʦʙô̒ʤ ï 36,3 ʜʤ3, 
ʚʠʩʦʪʘ ï 18 ʩʤ, ʰʠʨʠʥʘ ï 31 ʩʤ, ʜʦʚʞʠʥʘ ï 65 ʩʤ, ʤʘʪʝʨʽʘʣ ï ʧʽʥʦʧʣʘʩʪ. ʂʨʽʤ ʪʦʛʦ ʢʦʥʪʝʡʥʝʨʠ ʤʘʣʠ 53 
ʫʩʽʯʝʥʽ ʢʦʥʫʩʦʧʦʜʽʙʥʽ ʦʪʚʦʨʠ. ʈʦʟʤʽʨ ʦʪʚʦʨʫ: ʜʽʘʤʝʪʨ ï 6 ʩʤ, ʛʣʠʙʠʥʘ ï 18 ʩʤ. ʉʢʣʘʜ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 
ʥʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘ: 50% ï ʪʦʨʬ, 50 % ï ʛʨʫʥʪ ʩʽʨʠʡ ʣʽʩʦʚʠʡ. ɼʣʷ ʚʠʩʽʚʫ ʫ ʢʦʥʪʝʡʥʝʨʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚʠʩʦʢʦʷʢʽʩʥʽ, ʧʦʧʝʨʝʜʥʴʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʞʦʣʫʜʽ. ɺʠʩʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʙʝʨʝʟʥʽ-ʢʚʽʪʥʽ. 
ɾʦʣʫʜʽ ʫʢʣʘʜʘʣʠ ʙʦʢʦʤ, ʘ ʟʚʝʨʭʫ ʧʨʠʩʠʧʘʣʠ ʛʨʫʥʪʦʤ. ʇʝʨʰʽ ʩʭʦʜʠ ʟô̫ʚʣʷʣʠʩʴ ʟʘ 1ï2 ʪʠʞʥʽ ʧʽʩʣʷ ʚʠʩʽʚʫ. 
ɿʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʦʩʫʤʽʰʽ ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʧʽʜʨʠʤʫʚʘʣʦʩʴ ʥʘ ʨʽʚʥʽ 60ï80 %. 

ʑʦʨʽʯʥʦ, ʧʨʦʪʷʛʦʤ 2007ï2016 ʨʦʢʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟʘʟʥʘʯʝʥʠʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟʘʣʽʩʥʶʚʘʣʦʩʴ 
ʚʽʜ 1 ʛʘ (2011 ʨʽʢ, ɼʇ çʆʭʪʠʨʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè) ʜʦ 14,7 ʛʘ (208 ʨʽʢ,  ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ 
ʛʦʩʧʦʜʘʨʩʪʚʦè) ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ. ʊʘʢʦʞ ʱʦʨʽʯʥʦ ʫ ʩʽʷʥʮʽʚ, ʷʢ ʽʟ ʟʘʢʨʠʪʦʶ, ʪʘʢ ʽ ʟ ʚʽʜʢʨʠʪʦʶ 
ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʽʨʠ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʑʦʨʽʯʥʦ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 
ʩʽʷʥʮʽʚ ʟ ʚʽʜʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʧʦʯʠʥʘʶʯʠ ʚʽʜ 6 % (ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʫ 
2008 ʨʦʮʽ, ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè) ʜʦ 40 % (ʟʘ ʜʽʘʤʝʪʨʦʤ ʫ 2013 ʨʦʮʽ, ɼʇ çʆʭʪʠʨʩʴʢʝ 
ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè).  

ʋ 2008 ʨʦʮʽ ʥʘʡʽʩʪʦʪʥʽʰʘ ʨʽʟʥʠʮʷ ʤʽʞ ʩʽʷʥʮʷʤʠ ʚʽʜʢʨʠʪʦʛʦ ʽ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ɼʇ 
çʆʭʪʠʨʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. ʊʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʧʨʦʪʷʛʦʤ ʽʥʰʠʭ ʨʦʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 1 ʪʠʩʷʯʽ ʰʪʫʢ ʩʽʷʥʮʽʚ ʫ ʟʘʢʨʠʪʦʤʫ ʪʘ ʚʽʜʢʨʠʪʦʤʫ 
ʛʨʫʥʪʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʛʨʫʥʪʽ ʙʫʣʦ ʜʝʰʝʚʰʝ ʫ ʩʝʨʝʜʥʴʦʤʫ 
ʥʘ 41,6 %. ʅʘʡʽʩʪʦʪʥʽʰʦʶ ʨʽʟʥʠʮʷ ʚʠʷʚʠʣʘʩʴ ʫ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʝʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè (837 ʛʨʥ. ʟʘ 1 
ʪʠʩ. ʰʪ. ʩʽʥʮʽ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʪʘ 200 ʛʨʥ. ʟʘ 1 ʪʠʩ. ʰʪ. ʩʽʷʥʮʽʚ ʽʟ ʚʽʜʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ 
ʩʠʩʪʝʤʦʶ). 

ʆʪʞʝ, ʥʘ ʨʷʜʫ ʟ ʪʠʤ, ʱʦ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʩʽʷʥʮʷʤʠ ʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ 
ʧʦʩʪʫʧʘʶʪʴʩʷ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʱʝ ʻ ʽ ʜʦʨʦʞʯʠʤʠ ʧʦ ʚʘʨʪʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʽʷʥʮʷʤʠ, 
ʚʠʨʦʱʝʥʠʤʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʛʨʫʥʪʽ. ɸʣʝ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʩʽʷʥʮʽ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠ ʜʫʙʦʚʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʧʽʩʣʷ ʧʦʯʘʪʢʫ 
ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʦʞ, ʟ ʤʝʪʦʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʩʽʢ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ, ʜʦʮʽʣʴʥʠʤ ʻ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʩʧʦʩʦʙʫ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʋ ʨʘʟʽ ʜʦʩʪʘʪʥʴʦʾ 
(ʨʷʩʥʦʛʦ ʚʨʦʞʘʶ) ʢʽʣʴʢʦʩʪʽ ʞʦʣʫʜʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʧʦʩʽʚʦʤ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʩʽʚʦʤ ʥʘ 
ʨʦʟʩʘʜʥʠʢʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʽʷʥʮʽʚ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʫ ʞʦʣʫʜʽʚ ʚʠʩʽʚʘʪʠ ʫ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
ʜʦʧʦʚʥʝʥʥʷ ʚʞʝ ʩʪʚʦʨʝʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʋ ʨʘʟʽ ʩʣʘʙʢʦʛʦ ʚʨʦʞʘʶ ʩʪʚʦʨʶʚʘʪʠ ʢʫʣʴʪʫʨʠ ʤʝʪʦʜʦʤ 
ʩʘʜʽʥʥʷ ʩʽʷʥʮʽʚ ʟ ʚʽʜʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʉʊʋ QUERCUS ROBUR ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 
 
ʐʪʝʣʴʤʘʭ ɺ. ʄ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʈ. ɸ.  ʗʨʦʱʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
Quercus robur ï ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʦʤʽʨʥʦʾ ʩʤʫʛʠ ɭʚʨʦʧʠ ʪʘ ʥʘʡʜʦʚʛʦʚʽʯʥʽʰʠʡ 

ʚʠʜ ʜʝʨʝʚ ʚ ʋʢʨʘʾʥʽ. ʎʽʥʥʘ ʜʝʨʝʚʠʥʥʘ, ʪʘʥʽʜʦʥʦʩʥʘ, ʭʘʨʯʦʚʘ, ʤʝʜʦʥʦʩʥʘ, ʬʘʨʙʫʚʘʣʴʥʘ, ʢʦʨʤʦʚʘ, 
ʣʽʢʘʨʩʴʢʘ ʪʘ ʜʝʢʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ. ʉʚʽʪʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʚʠʤʦʛʣʠʚʘ ʜʦ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. ʇʦʰʢʦʜʞʫʻʪʴʩʷ 
ʩʽʨʠʤ ʢʣʝʥʦʚʠʤ ʚʫʩʘʯʝʤ, ʚʽʟʝʨʫʥʢʦʚʠʤ ʜʦʚʛʦʥʦʩʠʢʦʤ, ʜʫʙʦʚʦʶ ʙʨʦʥʟʦʚʦʶ ʟʣʘʪʢʦʶ, ʙʘʛʘʪʦʾʜʥʠʤ ʪʘ 
ʟʘʭʽʜʥʠʤ ʥʝʧʘʨʥʠʤʠ ʢʦʨʦʾʜʘʤʠ, ʣʽʱʠʥʦʚʦʶ ʢʨʠʚʦʚʫʩʦʶ ʣʠʩʪʦʢʨʫʪʢʦʶ, ʷʩʝʥʝʚʠʤ ʧʽʩʪʨʷʚʠʤ ʣʫʙʦʾʜʦʤ, 
ʧʣʷʤʠʩʪʦʶ ʤʝʟʦʟʦʶ, ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʩʦʚʢʦʶ. ʉʚʽʪʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʚʠʤʦʛʣʠʚʘ ʜʦ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ.  

ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʟʝʣʝʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʷʢ ʜʝʢʦʨʘʪʠʚʥʫ ʡ ʬʽʪʦʥʮʠʜʥʫ ʨʦʩʣʠʥʫ ʧʨʠ 
ʩʪʚʦʨʝʥʥʽ ʧʨʠʤʽʩʴʢʠʭ ʛʘʾʚ, ʘʣʝʡ, ʢʫʨʪʠʥ, ʧʦʦʜʠʥʦʢʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʧʘʨʢʘʭ ʽ ʣʽʩʦʧʘʨʢʘʭ. ɺʽʜʦʤʽ ʜʝʢʦʨʘʪʠʚʥʽ 
ʬʦʨʤʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʧʽʨʘʤʽʜʘʣʴʥʘ, ʢʦʣʦʥʦʧʦʜʽʙʥʘ, ʧʫʨʧʫʨʦʚʦʣʠʩʪʘ, ʞʦʚʪʦʣʠʩʪʘ ʪʦʱʦ. ɼʫʙ ʟʚʠʯʘʡʥʠʡ 
ʨʝʢʦʤʝʥʜʫʶʪʴ ʷʢ ʛʦʣʦʚʥʫ ʧʦʨʦʜʫ ʚ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʫ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛʘʭ, ʫ 
ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʦ ʙʘʣʢʘʭ ʽ ʷʨʘʭ, ʥʘ ʟʤʠʪʠʭ ˇʨʫʥʪʘʭ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʩʘʜʞʫʚʘʪʠ ʚʟʜʦʚʞ 
ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʥʝ ʜʨʝʥʫʻ ʩʪʽʥʦʢ ʢʘʥʘʣʽʚ ʪʘ ʥʝ ʨʫʡʥʫʻ ʾʭ ʧʦʢʨʠʪʪʷ. 
ɾʦʣʫʜʽ ʟʙʠʨʘʶʪʴ ʚʦʩʝʥʠ ʧʽʜ ʜʝʨʝʚʘʤʠ ʧʽʩʣʷ ʦʧʘʜʘʥʥʷ. ʉʫʰʘʪʴ ʥʘ ʛʦʨʠʱʘʭ ʧʽʜ ʟʘʣʽʟʥʠʤ ʜʘʭʦʤ ʘʙʦ ʧʽʜ 
ʥʘʤʝʪʘʤʠ ʟ ʭʦʨʦʰʦʶ ʚʝʥʪʠʣʷʮʽʻʶ, ʨʦʟʩʪʠʣʘʶʯʠ ʚ ʦʜʠʥ ʰʘʨ ʥʘ ʧʘʧʝʨʽ ʘʙʦ ʪʢʘʥʠʥʽ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ 
ʧʝʨʝʤʽʰʫʶʯʠ. ɼʦʩʫʰʫʶʪʴ ʫ ʧʝʯʘʭ, ʥʘ ʧʝʯʘʭ ʘʙʦ ʚ ʩʫʰʘʨʢʘʭ. ɾʦʣʫʜʽ ʦʯʠʱʘʶʪʴ ʚʽʜ ʰʢʽʨʷʩʪʦʛʦ ʦʧʣʽʜʜʷ ʽ 
ʥʘʩʽʥʥʻʚʦʾ ʰʢʽʨʢʠ. ʉʠʨʦʚʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʽʤ'ʷʜʦʣʝʡ. ɰʾ ʧʘʢʫʶʪʴ ʫ ʤʽʰʢʠ ʧʦ 60 ʢʛ. ɿʙʝʨʽʛʘʶʪʴ ʫ 
ʩʫʭʠʭ, ʜʦʙʨʝ ʧʨʦʚʽʪʨʶʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʉʪʨʦʢ ʟʙʝʨʽʛʘʥʥʷ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʫʙʠʣʴʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʟ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʻ ʧʝʥʴʢʠ, ʢʦʨʽʥʥʷ, ʘ ʪʘʢʦʞ 
ʚʽʜʭʦʜʠ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴ ʽ ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʥ ʫ ʢʦʨʽ ʘʙʦ ʙʝʟ ʢʦʨʠ. ɼʣʷ ʜʫʙʣʝʥʥʷ 
ʰʢʽʨ ʢʦʨʫ ʜʫʙʘ ʟʘʛʦʪʦʚʣʷʶʪʴ ʟ ʤʦʣʦʜʠʭ ʜʝʨʝʚ (ʜʦ 20-ʨʽʯʥʦʛʦ ʚʽʢʫ). ʅʘ ʩʪʘʨʰʠʭ ʜʝʨʝʚʘʭ ʫʪʚʦʨʶʻʪʴʩʷ 
ʢʽʨʢʘ, ʷʢʘ ʟʦʚʩʽʤ ʥʝʧʨʠʜʘʪʥʘ ʽ ʥʘʚʽʪʴ ʰʢʽʜʣʠʚʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʾ ʜʣʷ ʜʫʙʣʝʥʥʷ. ɿʘʛʦʪʦʚʣʷʪʠ ʢʦʨʫ ʤʦʞʥʘ 
ʙʫʜʴ-ʷʢʦʾ ʧʦʨʠ ʨʦʢʫ, ʘʣʝ ʢʨʘʱʝ ʚ ʧʝʨʽʦʜ ʩʦʢʦʨʫʭʫ (ʢʚʽʪʝʥʴ ï ʪʨʘʚʝʥʴ) ʧʽʜ ʯʘʩ ʦʩʥʦʚʥʠʭ ʨʫʙʦʢ ʽ ʨʫʙʦʢ 
ʜʦʛʣʷʜʫ. ɿʥʷʪʫ ʟʽ ʩʪʦʚʙʫʨʽʚ ʽ ʛʽʣʣʷ ʢʦʨʫ ʩʫʰʘʪʴ ʧʽʜ ʥʘʚʽʩʦʤ ʟ ʭʦʨʦʰʦʶ ʚʝʥʪʠʣʷʮʽʻʶ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 
ʩʫʭʦʾ ʢʦʨʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 16%. ʈʦʩʪʝ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ, ʚ ʩʪʝʧʫ ʨʽʜʰʝ, ʛʦʣʦʚʥʠʤ 
ʯʠʥʦʤ ʧʦ ʜʦʣʠʥʘʭ ʨʽʯʦʢ. ʁʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʟʘʡʤʘʶʪʴ 26,3% ʧʣʦʱʽ ʜʝʨʞʘʚʥʦʛʦ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ. 
ʇʣʦʱʘ ʣʽʩʽʚ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʫʙʘ ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ 
2011.01.01 ʩʪʘʥʦʚʠʪʴ 2,67 ʤʣʥ. ʛʘ, ʘʙʦ 27,5 % ʚʩʽʻʾ ʣʽʩʦʤ ʚʢʨʠʪʦʾ ʧʣʦʱʽ ʋʢʨʘʾʥʠ [9]. ɿʘʡʤʘʶʯʠ ʟʥʘʯʥʫ 
ʯʘʩʪʢʫ ʧʣʦʱʽ, ʜʫʙʦʚʽ ʣʽʩʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢ ʜʞʝʨʝʣʦ 
ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʜʝʨʝʚʠʥʠ. ɺ ʦʧʪʠʤʘʣʴʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 
ʤʦʞʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʰʚʠʜʢʦʨʦʩʣʠʭ ʧʦʨʽʜ. ʈʽʩʪ ʜʫʙʘ ʦʙʦʭ ʬʦʨʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʋ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.) ʧʽʟʥʴʦʾ ʬʦʨʤʠ ʟʤʝʥʰʫʻ 
ʧʨʠʨ̔ʩʪ, ʫ ʨʦʢʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʥʘʚʧʘʢʠ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ, ʥʽʞ 
ʜʫʙ ʨʘʥʥʴʦʾ ʬʦʨʤʠ,ʇʝʨʰ ʟʘ ʚʩʝ, ʙôʶʪʴ ʥʘ ʩʧʦʣʦʭ ʽ ʛʦʚʦʨʷʪʴ ʧʨʦ ʚʠʤʠʨʘʥʥʷ ʜʝʨʝʚ ʽ ʟʥʠʱʝʥʥʷ ʮʽʣʠʭ ʣʽʩʽʚ 
ʝʢʦʣʦʛʠ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʭʚʦʨʦʙʠ ʜʝʨʝʚ, ʟʘ ʮʠʤ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʩʣʽʜʢʫʚʘʪʠ ʽ 
ʚʠʨʫʙʫʚʘʪʠ ʭʚʦʨʽ ʜʝʨʝʚʘ, ʘʜʞʝ ʽʥʘʢʰʝ ʤʦʞʝ ʚʠʤʝʨʪʠ ʮʽʣʠʡ ʣʽʩ. ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰʝ ʟʘʭʠʩʥʠʢʽʚ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʫʨʙʫʻ ʤʘʩʦʚʝ ʚʠʨʫʙʫʚʘʥʥʷ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ ʚ ʪʦʤ ʯʠʩʣʽ ʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ Quercus robur ʜʦʟʚʦʣʷʻ ʧʨʦʜʦʚʞʠʪʠ 

ʩʝʟʦʥ ʩʘʜʽʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʚʝʩʴ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ 
ʩʽʷʥʮʽʚ ʧʨʠ ʩʘʜʽʥʥʽ. ʉʽʷʥʮʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʫʜʦʙʨʝʥʦʤʫ ˇʨʫʥʪʽ, ʘ ʧʨʠ 
ʤʦʞʣʠʚʦʩʪʽ ï ʦʙʨʦʙʣʝʥʽ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ, ʚ 1,5-2,0 ʨʘʟʠ ʨʦʩʪʫʪʴ ʝʥʝʨʛʽʡʥʽʰʝ, ʥʽʞ ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ 
ʨʦʟʩʘʜʥʠʢʘ, ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʜʦʛʣʷʜʽʚ; 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʻ ʜʫʞʝ ʮʽʥʥʦʶ ʧʦʨʦʜʦʶ, ʘʣʝ ʨʝʩʫʨʩʠ ʚʠʜʫ ʻ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʤʠ ʽ ʥʝ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʚ 
ʪʘʢʠʭ ʦʙʩʷʛʘʭ, ʷʢ ʮʴʦʛʦ ʚʠʤʘʛʘʻ ʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʦʞʘʶ ʞʦʣʫʜʽʚ ʥʘʩʽʥʥʠʭ ʨʦʢʽʚ ʧʨʦʧʦʥʫʻʤʦ: 
ɿʽʙʨʘʥʽ ʫ ʥʘʩʽʥʥʠʡ ʨʽʢ ʞʦʣʫʜʽ, ʱʦ ʟʘʣʠʰʠʣʠʩʴ ʧʽʩʣʷ ʟʘʢʣʘʜʘʥʥʷ ʥʘ ʟʙʝʨʽʛʘʥʥʷ (ʢʦʨʦʪʢʦʪʨʠʚʘʣʝ ʯʠ 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʝ), ʚʠʩʽʚʘʪʠ ʚʦʩʝʥʠ ʫ ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʧʦʩʽʚʥʠʭ ʚʽʜʜʽʣʢʘʭ ʨʦʟʩʘʜʥʠʢʽʚ; 
ɼʦʮʽʣʴʥʦ ʨʦʟʰʠʨʠʪʠ ʧʨʘʢʪʠʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʪʘ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ; 
ʉʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʤʝʪʦʜʦʤ ʩʘʜʽʥʥʷ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʥʝ 

ʣʠʰʝ ʥʘʚʝʩʥʽ, ʘʣʝ ʡ ʚʦʩʝʥʠ. 
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ʆɻʃʗɼ ʆʉʅʆɺʅʀʍ ɼɽʂʆʈɸʊʀɺʅʀʍ ʈʆʉʃʀʅ,  
ʑʆ ɺʀʈʆʑʋʖʊʔʉʗ ɺ ɼʇ çʂʈɸʉʅʆʇɯʃʔʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 
ʖʭʪʝʥʢʦ ʆ. ɻ., ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʊʠʪʘʨʝʥʢʦ ʈ. ʉ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʌɸʪʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʉ. ɺ. ɾʝʨʜʝʮʴʢʘ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʡʤʘʻ ʦʜʥʝ 

ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʚ ʝʢʦʥʦʤʽʮʽ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ 5 ʣʽʩʥʠʮʪʚ, ʮʝʭ ʧʝʨʝʨʦʙʢʠ 
ʜʝʨʝʚʠʥʠ, ʥʠʞʥʽʡ ʩʢʣʘʜ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʧʘʨʢ, ʨʝʤʦʥʪʥʽ ʤʘʡʩʪʝʨʥʽ, ʧʘʩʽʢʘ ʽ ʽʥʰʽ ʜʦʧʦʤʽʞʥʽ ʦʙôʻʢʪʠ. 
ɻʦʣʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʥʘ ʷʢʽ ʚʝʜʝʪʴʩʷ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʻ ʜʫʙ, ʷʩʝʥ, ʢʣʝʥ, ʩʦʩʥʘ. 

ʋ ʩʚʦʻʤʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʽ ʧʨʘʮʽʚʥʠʢʠ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ 
ʫʚʘʛʫ ʚʠʨʦʱʫʚʘʥʥʶ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʘʢ, ʥʘ ʙʘʟʽ ɺʝʣʠʢʦʙʦʙʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 
ʟʘʢʣʘʜʝʥʠʡ ʙʘʟʠʩʥʠʡ ʨʦʟʩʘʜʥʠʢ ʧʣʦʱʝʶ 8,7 ʛʘ. ɺ ʨʦʟʩʘʜʥʠʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʢʨʽʤ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 55 ʚʠʜʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʪʫʷ, ʩʘʤʰʠʪ, ʷʣʽʚʝʮʴ, 
ʷʣʠʥʘ, ʙʘʨʙʘʨʠʩ, ʬʦʨʟʠʮʽʷ,ʚʝʡʛʝʣʘ ʪʘ ʽʥ. 

ɼʦ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʪʫʪ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʘʜʞʝ ʦʜʥʽ ï ʰʚʠʜʢʦʨʦʩʪʫʯʽ ʪʘ ʜʦʙʨʝ 
ʧʨʠʞʠʚʘʶʪʴʩʷ, ʽʥʰʽ ï ʧʦʚʽʣʴʥʽʰʝ ʚʢʦʨʽʥʶʶʪʴʩʷ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʜʦʛʣʷʜʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 
ʦʜʥʠʤ ʽʟ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʱʦ ʚʠʨʦʱʫʶʪʴ ʫ ʣʽʩʥʠʮʪʚʽ ʻ ʊʫʷ ʟʘʭʽʜʥʘ ʇʽʨʘʤʽʜʘʣʴʥʘ (Thuja 
occidentalis Piramides) ʈʦʩʣʠʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ 
ʢʦʥʫʩʦʧʦʜʽʙʥʽʡ ʬʦʨʤ̔. ʄʘʻ ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ ʽ ʜʫʞʝ ʢʨʘʩʠʚʫ ʢʨʦʥʫ. ɼʝʨʝʚʦ ʛʘʨʥʦ ʧʝʨʝʥʦʩʠʪʴ ʩʪʨʠʞʢʫ, 
ʪʦʤʫ ʟ ʥʴʦʛʦ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʮʽʢʘʚʽ ʪʦʧʽʘʨʥʽ ʬʦʨʤʠ. ʄʦʞʥʘ ʩʘʜʠʪʠ ʛʨʫʧʘʤʠ ʽ ʤʘʣʠʤʠ ʦʜʠʥʦʯʥʠʤʠ 
ʧʦʩʘʜʢʘʤʠ, ʘʣʝʷʤʠ. ʍʚʦʷ ʤʘʻ ʩʚʽʪʣʦ-ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʙʣʠʩʢʦʤ ʨʦʟʪʘʰʦʚʘʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʮʽʣʠʡ 
ʨʽʢ ʥʝ ʟʤʽʥʶʻ ʟʘʙʘʨʚʣʝʥʥʷ, ʤʦʨʦʟʦʩʪʽʡʢʘ. ʪ̔ ʥʝʚʠʥʦʩʣʠʚʘ, ʥʝʚʠʤʦʛʣʠʚʘ ʜʦ ʛʨʫʥʪʫ. ɺʦʥʘ ʢʨʘʱʝ ʟʘ ʚʩʽʭ 
ʧʨʠʩʪʦʩʫʻʪʴʩʷ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ. ɼʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴ ʧʝʨʝʩʘʜʢʫ. ɺʠʩʦʪʘ ʜʦʨʦʩʣʦʾ ʨʦʩʣʠʥʠ ʩʷʛʘʻ 10 ʤ. ɺ 
ʣʩ̔ʥʠʮʪʚʽ ʩʘʜʞʘʥʝʮʴ ʪʫʾ ʤʦʞʥʦ ʧʨʠʜʙʘʪʠ ʧʦ ʮʽʥʽ 150 ʛʨʥ ʜʦ 1 ʤ ʚʠʩʦʪʦʶ. 

ʉʘʤʰʠʪ ʚʽʯʥʦʟʝʣʝʥʠʡ (Buxus sempervirens) ï ʯʘʛʘʨʥʠʢ ʜʦʩʷʛʘʻ ʫ ʚʠʩʦʪʫ 1,5 ʤ ʪʘ 1 ʤ ʚ ʰʠʨʠʥʫ. 
ʈʽʯʥʠʡ ʧʨʠʨʽʩʪ 5 ʩʤ. ʊʝʧʣʦʣʶʙʠʚʠʡ, ʧʦʚʽʣʴʥʦ ʨʦʩʣʠʡ, ʩʝʨʝʜʥʴʦʚʠʙʘʛʣʠʚʠʡ. ʈʦʩʣʠʥʘ ʥʝʚʠʙʘʛʣʠʚʘ ʜʦ 
ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʧʨʦʪʝ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʜʦʙʨʝ ʫʜʦʙʨʝʥʠʤ, ʧʫʭʢʠʤ ʽ ʚʘʧʥʷʥʠʤ. ɭ ʮʽʥʥʦʶ ʨʦʩʣʠʥʦʶ ʚ 
ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʟʘ ʩʚʦʾ ʜʝʢʦʨʘʪʠʚʥʽ ʷʢʦʩʪʽ ʽ ʧʦʚʽʣʴʥʠʡ ʨʽʩʪ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʘʤʰʠʪʦʚʽ ʯʘʛʘʨʥʠʢʠ 
ʜʦʚʛʦ ʟʙʝʨʽʛʘʶʪʴ ʟʘʜʘʥʫ ʾʤ ʬʦʨʤʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʰʠʪʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʞʠʚʦʧʣʦʪʠ, ʫʥʽʢʘʣʴʥʽ 
ʩʘʜʦʚʽ ʬʽʛʫʨʠ, ʚʽʜʛʦʨʦʜʞʫʚʘʪʠ ʽ ʨʦʙʠʪʠ ʤʝʞʽ ʤʽʞ ʟʦʥʘʤʠ ʜʽʣʷʥʢʠ. ʉʘʤʰʠʪ ï ʜʦʚʛʦʚʽʯʥʘ ʨʦʩʣʠʥʘ, ʘ ʚ 
ʦʟʝʣʝʥʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʱʝ ʟ ʯʘʩʽʚ ɼʘʚʥʴʦʛʦ ʈʠʤʫ. ʉʘʜʞʘʥʝʮʴ ʚʠʩʦʪʦʶ 15 ʩʤ ʽ ʙʽʣʴʰʝ ʢʦʰʪʫʻ ʚʽʜ 
60 ʛʨʥ.  

ʗʣʽʚʝʮʴ ʩʢʝʣʴʥʠʡ ɹʣʫ ɸʨʦʫ (Juniperus scopulorum 'Blue Arrow ) ʥʘʜʟʚʠʯʘʡʥʦ ʛʘʨʥʠʡ, ʩʪʨʽʤʢʠʡ ʟ 
ʩʨʽʙʥʦ-ʙʣʘʢʠʪʥʦʶ ʭʚʦʻʶ, ʚʝʨʪʠʢʘʣʴʥʦ ʟʨʦʩʪʘʶʯʠʡ ʩʢʝʣʴʥʠʡ ʷʣʽʚʝʮʴ. "Blue Arrow" ʚ ʧʝʨʝʢʣʘʜʽ ʦʟʥʘʯʘʻ 
"ɹʣʘʢʠʪʥʘ ʉʪʨʽʣʘ", ʽ ʜʽʡʩʥʦ, ʷʣʽʚʝʮʴ ʮʴʦʛʦ ʩʦʨʪʫ ʥʘʛʘʜʫʻ ʧʦ ʬʦʨʤʽ ʩʪʨʽʣʫ.  ʈʦʩʪʝ ʚ ʚʠʩʦʪʫ ʜʦ 5 ʤ ʪʘ 0,7-
1 ʤ ʚ ʰʠʨʠʥʫ, ʨʽʩʪ 15 ʩʤ ʥʘ ʨʽʢ. ɺ 10-ʨʽʯʥʦʤʫ ʚʽʮʽ ʩʷʛʘʻ ʜʦ 2,5 ʤ ʚʠʩʦʪʠ ʪʘ ʜʦ 0,5 ʤ ʰʠʨʠʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʬʦʨʤʫʚʘʣʴʥʦʾ ʩʪʨʠʞʢʠ ʬʦʨʤʫ ʢʨʦʥʠ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ. ɻʽʣʢʠ ʧʽʜʥʷʪʽ ʚʛʦʨʫ ʟ ʩʽʨʦ-ʙʣʘʢʠʪʥʠʤʠ ʛʦʣʢʘʤʠ. 
ʌʦʨʤʘ ʢʨʦʥʠ ʷʣʽʚʮʷ ʚʫʟʴʢʘ ʢʦʣʦʥʦʚʠʜʥʘ. ʇʘʛʦʥʠ ʞʦʨʩʪʢʽ, ʩʧʨʷʤʦʚʘʥʽ ʚ ʛʦʨʫ ʪʘ ʧʨʠʞʘʪʽ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 
ʩʪʦʚʙʫʨʫ. ʗʣʽʚʝʮʴ ʩʢʝʣʴʥʠʡ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʩʦʥʷʯʥʠʤ ʤʽʩʮʷʤ. ʉʦʨʪ ʤʦʨʦʟʦʩʪʽʡʢʠʡ, ʘʣʝ ʢʨʘʱʝ 
ʚʠʩʘʜʞʫʚʘʪʠ ʚ ʟʘʭʠʱʝʥʦʤʫ ʚʽʜ ʚʽʪʨʫ ʤʽʩʮʽ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʣʴʧʽʥʘʨʽʷʭ, ʞʠʚʠʭ ʦʛʦʨʦʞʘʭ, ʢʦʤʧʦʟʠʮʽʷʭ 
ʫ ʢʦʥʪʝʡʥʝʨʘʭ. ʉʘʜʞʘʥʝʮʴ ʷʣʽʚʮʷ "ɹʣʘʢʠʪʥʘ ʉʪʨʽʣʘ" ʚʠʩʦʪʦʶ ʜʦ 1 ʤ ʣʽʩʥʠʮʪʚʦ ʧʨʦʜʘʻ ʟʘ ʮʽʥʦʶ 130 ʛʨʥ.  

ʌʦʨʟʠʮʽʷ (Forsythia) ï ʨʘʥʥʴʦʢʚʽʪʫʯʠʡ ʯʘʛʘʨʥʠʢ ʜʦ 2ï2,5 ʤ ʟʘʚʚʠʰʢʠ, ʟ ʨʘʩʢʠʜʠʩʪʦ-ʚʠʩʭʽʜʥʠʤʠ 
ʧʘʛʦʥʘʤʠ. ʃʠʩʪʷ ʚʝʣʠʢʽ, ʧʨʦʩʪʽ ʘʙʦ ʪʨʽʡʯʘʩʪʦʛʦ, ʩʫʧʨʦʪʠʚʥʽ, ʟʨʽʜʢʘ ʧʦ ʢʨʘʷʭ ʧʠʣʯʘʩʪʽ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ 
ʢʦʣʴʦʨʫ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʬʦʨʟʠʮʽʷ ʚ ʧʦʨʫ ʮʚʽʪʽʥʥʷ: ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʽ, ʧʦʦʜʠʥʦʢʽ, ʜʟʚʦʥʦʚʽ 
ʬʦʨʤʠ ʢʚʽʪʢʠ ʛʫʩʪʦ ʚʩʠʧʘʶʪʴ ʛʽʣʢʠ. ʌʦʨʟʠʮʽʾ ʜʦʚʛʦʚʽʯʥʽ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʭʚʦʨʽʶʪʴ. ʇʨʠ ʮʴʦʤʫ ʨʦʩʣʠʥʠ 
ʧʦʩʫʭʦʩʪʽʡʢʽ ʽ ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ. ʈʦʩʣʠʥʘ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ  ʩʦʥʷʯʥʠʤ ʜʽʣʷʥʢʘʤ. ʎʚʽʪʝ 
ʬʦʨʟʠʮʽʷ ʨʷʩʥʦ, ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ, ʜʦ ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ. ɺʦʥʘ 
ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʥʘ ʚ ʦʜʠʥʦʯʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʧʦʩʘʜʢʘʭ, ʚ ʘʣʴʧʽʥʘʨʽʷʭ ʽ ʤʽʢʩʙʦʨʜʝʨʘʭ. ʇʨʠʜʘʪʥʘ ʜʣʷ 
ʧʨʠʢʨʠʪʪʷ ʟʙʦʨʽʚ ʽ ʥʠʟʴʢʠʭ ʩʪʽʥʦʢ. ʂʫʱ ʬʦʨʟʠʮʽʾ ʟʘʚʚʠʰʢʠ 0,5 ʤ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʟʘ 40 ʛʨʥ.  

ɿʘʨʘʟ ʫ ʪʝʧʣʠʮʷʭ ɺʝʣʠʢʦʙʦʙʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʚʝʜʝʪʴʩʷ ʜʦʛʣʷʜ ʟʘ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʞʠʚʮʷʤʠ. 
ʇʨʘʮʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʨʦʰʫʚʘʥʥʷ ʤʦʣʦʜʠʭ ʞʠʚʮʽʚ, ʧʽʜʞʠʚʣʶʚʘʥʥʷ, ʧʨʦʧʦʣʶʚʘʥʥʷ ʚʽʜ ʙʫʨôʷʥʽʚ, ʘ ʪʘʢʦʞ 
ʥʘ ʙʦʨʦʪʴʙʫ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ.  ʑʦʙ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ, ʫ 
ʪʝʧʣʠʮʽ ʚʩʪʘʥʦʚʣʝʥʦ ʘʚʪʦʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʟʨʦʰʫʚʘʥʥʷ. ʇʽʩʣʷ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ, ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ 
ʚʠʩʘʜʞʫʶʪʴ ʚ ʜʝʢʦʨʘʪʠʚʥʠʡ ʨʦʟʩʘʜʥʠʢ ʜʣʷ ʜʦʨʦʱʫʚʘʥʥʷ. ɿʚʽʜʩʠ ʨʦʩʣʠʥʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʩʪʘʥʜʘʨʪʥʠʭ 
ʨʦʟʤʽʨʽʚ ʨʝʘʣʽʟʦʚʫʶʪʴ. ʎʝ ʟʤʝʥʰʫʻ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʪʨʫʜʦʚʽ ʟʘʪʨʘʪʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʮʽʡ 
ʪʝʭʥʦʣʦʛʽʾ ʚʦʣʦʛʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ, ʥʘʜʭʦʜʠʪʴ ʫ ʧʦʪʨʽʙʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʱʦʙ ʨʦʩʣʠʥʠ ʤʦʛʣʠ ʾʾ 
ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʩʚʦʾʪʠ. ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʜʦʛʣʷʜʫ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʘʙʣʠʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ. 
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ʆʎɯʅʂɸ ɻɽʅɽʊʀʏʅʆɻʆ ʈɯɿʅʆʄɸʅɯʊʊʗ ʉʆʈʊɯɺ ʃʔʆʅʋ ɿɸ ɼʆʇʆʄʆɻʆʖ RAPD ɸʅɸʃɯɿʋ 
 

ʂʫʟʴʤʝʥʢʦ ɺ. ʖ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʄʘʢʩʠʤʝʥʢʦ ɯ. ɺ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʅ. ʄ. ʂʘʥʜʠʙʘ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ RAPD ( random amplified polymorphic DNA) ï ʘʥʘʣʽʟʫ ʻ ʧʦʣʽʤʦʨʬʽʟʤ ɼʅʂ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʡʤʝʨʘʤʠ ʟ ʚʽʣʴʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. ɸʤʧʣʽʬʽʢʘʮʽʷ ʟ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ 
ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʣʦʢʫʩʽʚ ʽ ʩʢʣʘʩʪʠ ʛʝʥʝʪʠʯʥʫ ʢʘʨʪʫ ʢʫʣʴʪʫʨʥʦʛʦ ʣʴʦʥʫ.  

RAPD ï ʤʘʨʢʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʙʣʠʟʴʢʦ ʨʦʜʠʥʥʠʭ ʣʽʥʽʡ ʣʴʦʥʫ, 
ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʦʜʥʦʛʦ ʩʦʨʪʫ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ RAPD ï ʘʥʘʣʽʟʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ 
ʛʝʥʝʪʠʯʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʚʠʜʘʤʠ ʨʦʜʫ Linum ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ  ʩʪʘʪʫʩʫ ʜʠʢʠʭ 
ʩʦʨʦʜʠʯʽʚ ʢʫʣʴʪʫʨʥʦʛʦ ʣʴʦʥʫ.  

ʅʘ ʦʩʥʦʚʽ  ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʘ RAPD ï ʤʘʨʢʝʨʘʤ  ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʦʨʪʠ ʣʴʦʥʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ 
ʦʮʽʥʠʪʠ ʨʦʟʧʦʜʽʣ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʚ ʛʝʥʦʬʦʥʜʽ ʣʴʦʥʫ ʪʘ ʟ'ʷʩʫʚʘʪʠ ʧʠʪʘʥʥʷ ʜʦʤʝʩʪʠʢʘʮʽʾ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ. 
RAPD ï ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʝʥʦʪʠʧʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʭ ʛʨʫʧ  L. usitatissimum, 
ʱʦ ʩʪʘʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʦʾ ʩʝʣʝʢʮʽʾ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʤʽʩʮʝʚʠʭ 
ʩʪʘʨʦʚʠʥʥʠʭ ʩʦʨʪʽʚ ʣʴʦʥʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʦʶ RAPD ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ, ʥʽʞ ʛʝʥʦʬʦʥʜ 
ʢʫʣʴʪʫʨʥʠʭ ʩʦʨʪʽʚ, ʽ ʻ ʜʞʝʨʝʣʦʤ ʨʦʟʰʠʨʝʥʥʷ ʨʽʟʥʦʤʘʾʪʪʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʃʴʦʥ ʢʫʣʴʪʫʨʥʠʡ L. usitatissimum ï ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʦʩʣʠʥʘ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 
ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ʈʽʟʥʦʥʘʧʨʘʚʣʝʥʘ ʩʝʣʝʢʮʽʷ ʧʽʜ ʯʘʩ ʜʦʤʝʩʪʦʬʽʢʘʮʽʾ ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʷʚʠ  ʜʚʦʭ ʪʠʧʽʚ ʣʴʦʥʫ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʤʦʞʥʦ ʦʪʨʠʤʘʪʠ. ɼʦʚʛʫʥʮʝʚʠʡ ʪʠʧ ʘʙʦ ʧʨʷʜʠʚʥʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ  ʚʦʣʦʢʥʘ. ʆʣʽʡʥʠʡ ʣʴʦʥ, ʷʢʠʡ ʧʦʻʜʥʫʻ  ʣʴʦʥ ï ʤʝʞʝʫʤʦʢ, ʣʴʦʥ ï ʢʫʯʝʨʷʚʝʮʴ ʽ  ʢʨʫʧʥʦʥʘʩʽʥʻʚʠʡ  
ʣʴʦʥ, ʚʠʨʦʱʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʩʽʥʥʷ. 

ɺʠʷʚʣʝʥʥʷ  ʛʝʥʝʪʠʯʥʦʛʦ  ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʨʫʧ subsp. elongatum Vav. et. Ell.,  subsp. usitatissimum 
convar. intermedium Czernom., subsp. usitatissimum convar. humile Czernom., subsp. mediterraneum Vav. et. 
Ell. ʜʦʟʚʦʣʠʪʴ  ʦʮʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʫ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʚʽʜʽʙʨʘʪʠ ʟʥʘʯʫʱʽ ʛʝʥʦʪʠʧʠ, ʷʢʽ ʤʘʶʪʴ 
ʫʥʽʢʘʣʴʥʽ  ɼʅʂ ï ʣʦʢʫʩʠ.   

ʆʮʽʥʢʫ ʤʦʣʝʢʫʣʷʨʥʦ ïʛʝʥʝʪʠʯʥʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ  ʩʦʨʪʽʚ ʣʴʦʥʫ  -ʜʦʚʛʫʥʮʷ  ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ 
RAPD ï ʘʥʘʣʽʟʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʽʤ ʩʦʨʪʽʚ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ. ɼʣʷ ʦʮʽʥʢʠ ɼʅʂ ï 
ʧʦʣʽʤʦʨʬʽʟʤʫ ʧʽʜʚʠʜʽʚ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 18 RAPD ï ʤʘʨʢʝʨʽʚ. ʂʦʞʥʠʡ RAPD ï 
ʬʨʘʛʤʝʥʪ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʛʝʥʝʪʠʯʥʠʡ ʣʦʢʫʩ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ ʨʦʩʣʠʥ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ 
ʦʩʥʦʚʽ ʙʘʟʠ ʤʘʪʨʠʮʽ ʩʭʦʞʦʩʪʽ, ʷʢʘ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʚʠʚʘʞʝʥʦʛʦ ʧʘʨʥʦʛʨʫʧʦʚʦʛʦ 
ʤʝʪʦʜʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (UPGMA) ʧʨʦʛʨʘʤ ( Statistica 7.0) ʽ ( Treecon). 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʨʘʡʤʝʨʠ: ʆʈɸ ï 04, ʆʈɸ ï 14, ʆʈɸ ï 20, ʆʈɺ  -03, ʆʈɺ 
-14, ʆʈɺ - 19, UBC -417, UBC -586, UBC - 818, OPW -11. ʆʪʨʠʤʘʥʦ 65 ʘʤʧʣʽʬʽʢʦʥʽʚ, ʟ ʷʢʠʭ ʧʦʣʽʤʦʨʬʥʠʤʠ  
ʻ 41 ʣʦʢʫʩ. ɿʘʛʘʣʴʥʘ ʟʦʥʘ ʨʦʟʧʦʜʽʣʫ  ʬʨʘʛʤʝʥʪʽʚ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʜʽʘʧʘʟʦʥʽ  ʚʽʜ 300 ï ʜʦ 1500 ʧ.ʥ. 

ʂʽʣʴʢʽʩʪʴ  ʬʨʘʛʤʝʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ  ʧʨʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ɼʅʂ  ʟ ʢʦʞʥʠʤ ʧʨʘʡʤʝʨʦʤ, ʚʘʨʽʶʻ ʚʽʜ 3 
(ʆʈɺ - 03) ʜʦ 10 (ʆʈɸ ï 14), ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʦʨʬʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʘʡʤʝʨʫ ʟʤʽʥʶʚʘʣʦʩʷ  
ʚʽʜ 1 (ʆʈɺ ï 03) ʜʦ 7 (OPW -11). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʘʡʤʝʨʽʚ ʆʈɸ ï 20, UBC - 818, OPW -11 ʪʦ, ʜʣʷ ʥʠʭ 
ʭʘʨʘʢʪʝʨʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ ï ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʧʦʣʽʤʦʨʬʥʠʭ ʩʤʫʛ ʜʦ 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ  ʩʤʫʛ , ʱʦ ʜʝʪʝʢʪʫʶʪʴʩʷ.    

ɺʩʪʘʥʦʚʣʝʥʦ ʚʘʨʽʶʚʘʥʥʷ  ʤʽʞʩʦʨʪʦʚʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʘ ʚʩʽʤʘ ʧʨʘʡʤʝʨʘʤʠ ʚʽʜ 9 ʜʦ ʜʦ 60% ʟʘ 
ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 23,3%. ɿʘ ʦʢʨʝʤʠʤʠ ʧʨʘʡʤʝʨʘʤʠ  ʨʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʷʛʘʚ 100% (ʧʨʘʡʤʝʨ ʆʈɸ ï 
20, ʩʦʨʪ Belinka). ɼʦ ʨʝʯʽ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʦʨʬʥʠʭ ʣʦʢʫʩʽʚ   ʤʘʻ ʩʘʤʝ ʮʝʡ ʩʦʨʪ ʣʴʦʥʫ  -ʜʦʚʛʫʥʮʷ 
- Belinka  ( ɻʦʣʘʥʜʽʷ). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ  ʧʨʦ ʚʠʩʦʢʠʡ  ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʦʾ ʩʭʦʞʦʩʪʽ ʩʦʨʪʽʚ. 
ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʨʝʟʫʣʴʪʘʪʠ RAPD ï ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʽʜʥʦʩʥʦ  ʚʽʜʜʘʣʝʥʽ ʛʝʥʦʪʠʧʠ ʪʘ 
ʨʝʢʦʤʝʥʜʫʚʘʪʠ  ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʩʦʨʪʠ ʨʽʟʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
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ʅʘʜʦʣʴʥʠʡ ʈ. ɻ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʉʘʜʦʚʠʡ ʉ. ʆ., ʩʪʫʜ. 1ʤ ʢʫʨʩʫ ʌɸʪʇ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ. ʅ. ʄ. ʂʘʥʜʠʙʘ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʛʝʥʦʤʫ, ʨʽʚʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʘʙʦ 
ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ. ʊʘʢʘ ɼʅʂ ï ʤʘʨʢʝʨʥʘ ʩʠʩʪʝʤʘ, ʷʢ ISSR (inter ï simple sequence repeat) ʝʬʝʢʪʠʚʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʥʘ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʤʫ ʨʽʚʥʽ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ. 

ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ISSR ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʩʘʪʝʣʽʪʥʠʭ ʧʦʚʪʦʨʽʚ ʷʢ ʬʨʘʛʤʝʥʪʽʚ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʽʚ. 
ɸʤʧʣʽʬʽʢʘʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ISSR ʤʘʨʢʝʨʽʚ ʜʦʟʚʦʣʠʣʘ ʥʘʤ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 
ʨʽʟʥʦʤʘʾʪʪʷ ʚʠʜʫ L. Bienne Mill., ʱʦ ʻ ʨʦʜʠʯʝʤ ʢʫʣʴʪʫʨʥʦʛʦ ʣʴʦʥʫ. ISSR ʤʘʨʢʝʨʠ ʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʽ 
ʧʨʠ ʦʮʽʥʮʽ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʾʪʪʷ ʛʝʥʦʬʦʥʜʫ ʣʴʦʥʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʠʷʚʣʝʥʽ ʛʝʥʝʪʠʯʥʽ 
ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʙʣʠʟʴʢʦʨʦʜʠʥʥʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʨʦʩʣʠʥ ï ʨʝʛʝʥʝʨʘʥʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ 
ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʨʦʩʣʠʥ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʽʤ ʩʦʨʪʽʚ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ. ɼʣʷ ʦʮʽʥʢʠ ɼʅʂ ï ʧʦʣʽʤʦʨʬʽʟʤʫ 
ʧʽʜʚʠʜʽʚ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʽʤ ISSR- ʤʘʨʢʝʨʽʚ, ʧʦʣʽʤʦʨʬʽʟʤ ʚʩʝʨʝʜʠʥʽ subsp.elongatum 
Vav.et Ell. ʙʫʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʘʤʝ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʂʦʞʥʠʡ ISSR ï ʬʨʘʛʤʝʥʪ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ 
ʛʝʥʝʪʠʯʥʠʡ ʣʦʢʫʩ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ ʨʦʩʣʠʥ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ ʤʘʪʨʠʮʽ ʩʭʦʞʦʩʪʽ, 
ʷʢʘ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʚʠʚʘʞʝʥʦʛʦ ʧʘʨʥʦʛʨʫʧʦʚʦʛʦ ʤʝʪʦʜʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (UPGMA) 
ʧʨʦʛʨʘʤ ( Statistica 7.0)  ̔( Treecon). 

ɿ ʪʨʴʦʭ ISSR - ʤʘʨʢʝʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʽʜʚʠʜʽʚ ʣʴʦʥʫ, ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ 
ʟʘʣʠʰʠʣʠʩʷ ʣʠʰʝ ʰʽʩʪʴ. ʇʨʘʡʤʝʨ ISSR ï 07 ʥʝ ʚʠʷʚʠʚ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ, ʱʦ 
ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. ʄʠ ʜʦʩʣʽʜʞʫʚʘʣʠ 99 ʘʤʧʣʽʬʽʢʦʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʽʟ ʥʠʭ 37 ʙʫʣʠ ʧʦʣʽʤʦʨʬʥʽ. ɿʘʛʘʣʴʥʘ 
ʟʦʥʘ  ʨʦʟʧʦʜʽʣʫ ʬʨʘʛʤʝʥʪʽʚ  ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 175 ï 2000 ʧ.ʥ. 

ʂʽʣʴʢʽʩʪʴ ʬʨʘʛʤʝʥʪʽʚ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ɼʅʂ ʧʽʜʚʠʜʽʚ ʣʴʦʥʫ ʟ ʢʦʞʥʠʤ  ʧʨʘʡʤʝʨʦʤ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʘʨʽʶʻ ʚʽʜ ʦʜʥʦʛʦ (ISSR ï 01, ISSR ï 03) ʜʦ ʰʝʩʪʠ (ISSR ï 05). ʂʽʣʴʢʽʩʪʴ 
ʧʦʣʽʤʦʨʬʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʘʡʤʝʨʫ ʟʤʽʥʶʚʘʣʦʩʷ. ɸʣʝ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʠʷʚʣʝʥʦ ʧ'ʷʪʴ 
ʧʦʣʽʤʦʨʬʥʠʭ ʣʦʢʫʩʽʚ ʥʘ ʧʨʘʡʤʝʨ. ʈʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʱʦ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʢʽʣʴʢʦʩʪʽ 
ʧʦʣʽʤʦʨʬʥʠʭ ʩʤʫʛ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ  ʩʤʫʛ, ʱʦ ʤʘʣʠ ʜʝʪʝʢʮʽʶ ʩʪʘʥʦʚʠʣʦ ʫ ʤʝʞʘʭ 17,1 ï 83,5 %. ɼʣʷ  
ʧ'ʪ̫ʠ ʤʘʨʢʝʨʽʚ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ. 

ɺʩʽ ʧʨʘʡʤʝʨʠ ʚʠʷʚʠʣʠ ( ʦʢʨʽʤ ISSR ï 07) ʫ ʜʦʩʣʽʜʞʫʻʤʠʭ ʩʦʨʪʽʚ ʫʥʽʢʘʣʴʥʽ ( ʪʽ , ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ  
ʣʠʰʝ ʫ ʦʜʥʦʛʦ ʩʦʨʪʫ ʫ ʚʠʚʯʘʻʤʽʡ ʢʦʣʝʢʮʽʾ) ʬʨʘʛʤʝʥʪʠ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ISSR ï 01 ( 10 ʣʦʢʫʩʽʚ) ʽ ISSR ï 03 ( ʧ'ʷʪʴ ʣʦʢʫʩʽʚ). 

ʅʘʡʙʽʣʴʰʘ ʛʝʥʝʪʠʯʥʘ ʚʽʜʩʪʘʥʴ ʟʘ Nei ʤʽʞ ʧʽʜʚʠʜʘʤʠ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ ʩʢʣʘʜʘʣʘ ʙʽʣʷ 25% ʽ ʩʘʤʝ, 
ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ. ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʨʽʜʥʦʶ ʛʨʫʧʦʶ ʻ ʢʨʫʧʥʦʥʘʩʽʥʥʻʚʠʡ ʣʴʦʥ. 
ʉʝʨʝʜʥʷ ʟʥʘʯʝʥʥʷ  ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʩʢʣʘʣʦ  ʙʽʣʷ 18%, ʘ ʤʘʢʩʠʤʘʣʴʥʝ - 23%.  

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʚʽʜʤʽʯʝʥʦ ʫ ʧʽʜʚʠʜʫ, ʱʦ ʣʴʦʥ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ ï ʟʥʘʯʝʥʥʷ 
ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʢʣʘʣʦ 16%. ʅʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʫʥʽʢʘʣʴʥʠʭ ʣʦʢʫʩʽʚ  ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʮʠʭ ʧʽʜʚʠʜʽʚ. 

ɸʥʘʣʽʟ  ʤʘʪʨʠʮʽ ʛʝʥʝʪʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʜʥʦʨʽʜʥʦʶ  ʛʨʫʧʦʶ ʻ  
ʩʦʨʪʠ ʧʽʜʚʠʜʫ ʣʴʦʥ ï ʜʦʚʛʫʥʝʮʴ.  ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʢʣʘʣʦ 5%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʽʟʫ ISSR ï ʣʦʢʫʩʽʚ ʣʴʦʥʫ ʢʫʣʴʪʫʨʥʦʛʦ ʚʠʷʚʣʝʥʦ 
ʫʥʽʢʘʣʴʥʽ ɼʅʂ ï ʩʧʝʢʪʨʠ ʚ ʩʦʨʪʘʭ,ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. ɯ ʩʘʤʝ ʮʽ ʩʧʝʢʪʨʠ ʤʘʨʢʽʨʫʶʪʴ ʩʦʨʪʠ ʟ ʨʽʟʥʠʤʠ 
ʛʦʩʧʦʜʘʨʩʴʢʦ ï ʮʽʥʥʠʤʠ  ʦʟʥʘʢʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʦʨʬʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʦʟʚʦʣʠʪʴ ʨʦʟʢʨʠʪʠ ʪʘ ʨʦʟʰʠʨʠʪʠ 
ʛʝʥʝʪʠʯʥʠʡ ʙʘʟʠʩ ʩʦʨʪʽʚ, ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ, ʣʴʦʥ ï ʜʦʚʛʫʥʝʮʴ ʩʪʚʦʨʶʻ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʦʜʥʦʨʽʜʥʫ ʛʨʫʧʫ  ʽ ʩʘʤʝ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ  ʩʦʨʪʽʚ ʣʴʦʥʫ ï ʜʦʚʛʫʥʮʷ ʜʦʟʚʦʣʠʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 
ʚʽʜʥʦʩʥʦ  ʚʽʜʜʘʣʝʥʽ ʛʝʥʦʪʠʧʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʝ ʚʧʣʠʚʘʪʠ  ʧʦʟʠʪʠʚʥʦ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʂʆʃʆ ʗʂ ɿɸʉɯɹ ʈɽɸʃɯɿɸʎɯɰ ʉɸɼʆɺʆ-ʇɸʈʂʆɺʆɰ ʂʆʄʇʆɿʀʎɯɰ ʅɸ ʇʈʀɺɸʊʅʀʍ ʉɸɼʀɹɸʍ 
 
ɼʘʚʠʜʝʥʢʦ ɼ.ʄ., ɿʚʦʥʘʨ ʉ.ʄ., ʏʞʘʥ ʎʟʽʥʴʮʟʽʥʴ, ʩʪʫʜ. 2ʤ ʢʫʨʩʫ ʌɸʊʇʂ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦ. ɸ. ɺ. ʄʝʣʴʥʠʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ  
 
ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʡ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʚʠʨʦʙʣʝʥʥʷ ʥʦʚʽʪʥʽʭ 
ʧʨʠʥʮʠʧʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʦʙʫʜʦʚʠ ʚʠʱʝʟʛʘʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ. ɻʝʦʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʚʚʘʞʘʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʘʜʦʚʦ-
ʧʘʨʢʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʝʣʝʥʝʥʥʽ ʪʘ ʙʣʘʛʦʫʩʪʨʦʾ ʧʨʠʚʘʪʥʠʭ 
ʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʬʦʨʤʽ ʢʦʣʘ ʪʘ ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪʥʽ ʧʨʦʧʦʟʠʮʽʾ ʟ ʾʭ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʪʝʨʠʪʦʨʽʾ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʧʠʩʦʚʽ, ʤʝʪʦʜʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʪʦʜʠ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ çLandscape 3D Visionè. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ï ʧʨʠʩʘʜʠʙʥʘ ʜʽʣʷʥʢʘ, ʚʽʜʚʝʜʝʥʘ ʧʽʜ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʽʡ.  
ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʘʪʥʦʾ ʩʘʜʠʙʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʫʛʦʚʠʭ ʤʦʪʠʚʽʚ (ʨʠʩ. 1).  
ʆʙôʻʢʪ ʦʟʝʣʝʥʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʷʤʦʢʫʪʥʫ ʜʽʣʷʥʢʫ, ʙʝʟ ʜʝʨʝʚʥʦʾ ʽ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ.  
ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ ʻ: ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ; ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ; ʦʨʛʘʥʽʟʘʮʽʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʝʢʪʦʤ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ 
ʦʟʝʣʝʥʝʥʥʷ ʜʽʣʷʥʢʠ, ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 27 ʩʦʪʦʢ, ʧʝʨʝʜʙʘʯʝʥʦ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʴʦʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ, ʘ 
ʩʘʤʝ: ʟʦʥʘ ʧʘʨʪʝʨʫ, ʪʨʘʥʟʠʪʥʘ ʟʦʥʘ ʽ ʟʦʥʘ ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʧʦʜʚʽʨôʷ. ɺʝʣʠʢʫ ʯʘʩʪʢʫ ʜʽʣʷʥʢʠ 
ʟʘʡʤʘʪʠʤʝ ʜʚʦʧʦʚʝʨʭʦʚʠʡ ʙʫʜʠʥʦʢ ʟ ʜʦʙʫʜʦʚʘʥʠʤ ʜʦ ʥʴʦʛʦ ʛʘʨʘʞʝʤ.  

 

 
 

ʈʠʩ. 1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʦʟʝʣʝʥʝʥʥʷ  ʟʦʥʠ ʚʽʜʧʦʯʠʥʢʫ  
 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʣʘʥʜʰʘʬʪʥʦʛʦ 
ʜʠʟʘʡʥʫ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 
ʬʽʛʫʨ, ʟʦʢʨʝʤʘ ʢʦʣʘ. ʌʦʨʤʘ ʢʦʣʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʚʩʴʦʛʦ ʦʙôʻʢʪʫ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚ 
ʦʢʨʝʤʠʭ ʡʦʛʦ ʝʣʝʤʝʥʪʘʭ, ʪʘʢʠʭ ʷʢ: ʤʘʡʜʘʥʯʠʢʠ, ʢʚʽʪʥʠʢʠ, ʚʦʜʦʡʤʠ ʪʘ ʯʘʩʪʢʦʚʦ ʩʪʽʞʢʦʚʘ ʤʝʨʝʞʘ. ʈʦʩʣʠʥʥʽ 
ʝʣʝʤʝʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʪʫʯʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʢʫʣʷʩʪʠʤʠ ʬʦʨʤʘʤʠ ʜʝʨʝʚʥʠʭ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ, 
ʢʚʽʪʢʦʚʽ ʢʦʤʧʦʟʠʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʟ ʮʝʥʪʨʠʯʥʠʤʠ ʘʙʨʠʩʘʤʠ. 

ɼʦʩʣʽʜʥʘ ʧʨʠʩʘʜʠʙʥʘ ʜʽʣʷʥʢʘ ʤʘʻ ʧʨʘʚʠʣʴʥʫ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʢʨʫʛʦʚʽ 
ʤʦʜʫʣʽ. ʊʝʨʠʪʦʨʽʘʣʴʥʦ ʦʙôʻʢʪ ʤʘʻ ʩʧʨʠʷʪʣʠʚʽ ˇʨʫʥʪʦʚʽ, ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʨʦʙʽʪ ʟ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʦʟʝʣʝʥʝʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: ʟʦʥʘ ʛʦʣʦʚʥʦʛʦ 
ʚʭʦʜʫ, ʟʦʥʘ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʛʦʨʦʜ.  

ʂʨʫʛʦʚʽ ʤʦʪʠʚʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʙʘʩʝʡʥʫ, ʢʚʽʪʥʠʢʽʚ, ʧʘʪʽʦ. ɼʣʷ 
ʦʟʝʣʝʥʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʝʨʝʚʥʽ ʪʘ ʯʘʛʘʨʥʠʢʦʚʽ ʰʪʘʤʙʦʚʽ ʬʦʨʤʠ. 
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ENVIRONMENTAL FACTORS AFFECTING PLANT GROWTH 
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Sumy National Agrarian University 
 
Plant growth and geographic distribution are greatly affected by the environment. If any environmental 

factor is less than ideal, it limits a plant's growth and/or distribution. For example, only plants adapted to limited 
amounts of water can live in deserts. Most plant problems are caused by environmental stress. In some cases, 
poor environmental conditions (e.g., too little water) damage a plant directly. In other cases, environmental 
stress weakens a plant and makes it more susceptible to disease or insect attack. 

Environmental factors that affect plant growth include light, temperature, water, humidity, and nutrition. 
It is important to understand how these factors affect plant growth and development. With a basic understanding 
of these factors, you may be able to manipulate plants to meet your needs, whether for increased leaf, flower, 
or fruit production. By recognizing the roles of these factors, you also will be better able to diagnose plant 
problems caused by environmental stress 

Light. Three principal characteristics of light affect plant growth: quantity, quality, and duration. Light 
quantity refers to the intensity, or concentration, of sunlight. It varies with the seasons. The maximum amount 
of light is present in summer, and the minimum in winter.  

Light quality refers to the color (wavelength) of light. Sunlight supplies the complete range of 
wavelengths and can be broken up by a prism into bands of red, orange, yellow, green, blue, indigo, and 
violet. 

Blue and red light, which plants absorb, have the greatest effect on plant growth. Blue light is 
responsible primarily for vegetative (leaf) growth. Red light, when combined with blue light, encourages 
flowering. Plants look green to us because they reflect, rather than absorb, green light. 

Duration, or photoperiod, refers to the amount of time a plant is exposed to light.  Plants are classified 
into three categories: short-day (long-night), long-day (short-night), or day-neutral, depending on their response 
to the duration of light or darkness. 

Temperature. Temperature influences most plant processes, including photosynthesis, transpiration, 
respiration, germination, and flowering. As temperature increases (up to a point), photosynthesis, transpiration, 
and respiration increase. When combined with day-length, temperature also affects the change from vegetative 
(leafy) to reproductive (flowering) growth. Depending on the situation and the specific plant, the effect of 
temperature can either speed up or slow down this transition. 

Water and Humidity. Most growing plants contain about 90 percent water. Water plays many roles in 
plants. It is: 

¶ A primary component in photosynthesis and respiration 

¶ Responsible for turgor pressure in cells (Like air in an inflated balloon, water is responsible for the 
fullness and firmness of plant tissue. Turgor is needed to maintain cell shape and ensure cell growth.) 

¶ A solvent for minerals and carbohydrates moving through the plant 

¶ Responsible for cooling leaves as it evaporates from leaf tissue during transpiration 

¶ A regulator of stomatal opening and closing, thus controlling transpiration and, to some degree, 
photosynthesis 

¶ The source of pressure to move roots through the soil 

¶ The medium in which most biochemical reactions take place 
Plant Nutrition. Plant nutrition often is confused with fertilization. Plant nutrition refers to a plant's 

need for and use of basic chemical elements. Fertilization is the term used when these materials are added to 
the environment around a plant. A lot must happen before a chemical element in a fertilizer can be used by a 
plant. Plants need 17 elements for normal growth. Three of them--carbon, hydrogen, and oxygen--are found in 
air and water. The rest are found in the soil. 

Six soil elements are called macronutrients because they are used in relatively large amounts by 
plants.  
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ʇɽʈʉʇɽʂʊʀɺʀ ʊɸ ʇʈʆɹʃɽʄɸʊʀʂɸ ɺʀʈʆʑʋɺɸʅʅʗ ʅʋʊʋ  
ɺ ʋʄʆɺɸʍ ʇɯɺʅɯʏʅʆïʉʍɯɼʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 
ʂʫʙʨʘʢ ʊ. ʄ., ʩʪʫʜ. 1 ʤ ʢʫʨʩʫ, ʂʘʣʴʯʝʥʢʦ ʉ. ʈ., ʩʪʫʜ. 4 ʢʫʨʩʫ, ʩʧʝʮ. çɸʛʨʦʥʦʤʽʷè, ʅʝʚʤʠʚʘʱʝʥʢʦ ɭ.ɯ. 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɸ. ɺ. ʄʝʣʴʥʠʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʅʫʪ ʚʽʜʦʤʠʡ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ, ʡʦʛʦ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʱʝ ʟʘʜʦʚʛʦ ʜʦ ʥʘʰʦʾ ʝʨʠ. ɹʘʪʴʢʽʚʱʠʥʦʶ 

ʢʫʣʴʪʫʨʠ ʚʚʘʞʘʶʪʴ ɹʣʠʟʴʢʠʡ ʉʭʽʜ, ʘ ʚʞʝ ʟʚʽʜʪʠ ʚʽʥ ʧʦʰʠʨʠʚʩʷ ʜʦ ɻʨʝʮʽʾ ʪʘ ʈʠʤʫ. ʊʽʣʴʢʠ ʚ 17 ʩʪʦʣʽʪʪʽ ʥʫʪ 
ʩʪʘʚ ʚʽʜʦʤʠʤ ʤʘʡʞʝ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʎʝ ʥʘʡʙʽʣʴʰ ʧʦʩʫʭʦʩʪʽʡʢʘ ʢʫʣʴʪʫʨʘ ʩʝʨʝʜ ʙʦʙʦʚʠʭ, ʪʦʤʫ ʡ ʥʝ ʜʠʚʥʦ, 
ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʥʘ ʚʠʨʦʱʫʻʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ʟ ʞʘʨʢʠʤ ʢʣʽʤʘʪʦʤ, ʘ ʚ ɭʚʨʦʧʫ ʡʦʛʦ ʝʢʩʧʦʨʪʫʶʪʴ ʧʝʨʝʚʘʞʥʦ 
ʟ ʉʠʨʽʾ. ɿʘ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʥʫʪ ʦʙʽʛʥʘʚ ʥʘʚʽʪʴ ʪʘʢʽ ʢʫʣʴʪʫʨʠ ʷʢ ʛʦʨʦʭ ʪʘ ʢʚʘʩʦʣʷ, ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʥʴʦʤʫ 
ʧʨʠʙʣʠʟʥʦ 32 %. ʉʦʷ ʪʘ ʛʦʨʦʭ, ʟʚʽʩʥʦ ʞ, ʤʘʶʪʴ ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʥʫʪ ʤʽʩʪʠʪʴ ʢʨʘʱʽ ʟʘ ʷʢʽʩʪʶ ʪʘ 
ʩʢʣʘʜʦʤ ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʚʽʥ ʤʘʻ ʜʦʙʨʫ ʧʝʨʝʪʨʘʚʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʡʦʛʦ ʥʘ ʢʦʨʤ ʪʚʘʨʠʥʘʤ. ʉʣʽʜ ʧʽʜʤʽʪʠʪʠ, ʱʦ ʮʷ ʢʫʣʴʪʫʨʘ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʤʦʞʝ ʩʪʘʪʠ ʭʦʨʦʰʠʤ ʟʘʤʽʥʥʠʢʦʤ 
ʤôʷʩʘ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʠʚʩʷ ʧʦʧʠʪ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʫʪʫ, ʘ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʟʙʽʣʴʰʠʣʠʩʴ 
ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ. ɺʦʥʘ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʤʦʞʝ ʜʦʙʨʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʛʦʨʦʭʦʤ, ʦʢʨʽʤ ʜʦʙʨʠʭ 
ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʦʥʘ ʜʦʩʪʘʪʥʴʦ ʤʦʨʦʟʦʩʪʽʡʢʘ, ʩʭʦʜʠ ʚʠʪʨʠʤʫʶʪʴ ʟʘʤʦʨʦʟʢʠ ʜʦ -8Јʉ. ʅʫʪ ʤʘʻ 
ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʪʦʤʫ ʝʢʦʥʦʤʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʧʘʩʠ ʚʦʣʦʛʠ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ 
ʚʢʣʶʯʘʪʠ ʜʦ ʩʽʚʦʟʤʽʥʠ, ʦʩʢʽʣʴʢʠ ʷʢ ʧʦʧʝʨʝʜʥʠʢ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʫʨʦʞʘʡʥʽʩʪʴ, ʟʙʘʛʘʯʫʶʯʠ ˇʨʫʥʪ ʘʟʦʪʦʤ. 
ʅʘ ʢʦʨʽʥʥʽ ʥʫʪʫ ʫʪʚʦʨʶʶʪʴʩʷ ʙʫʣʴʙʦʯʢʠ ʟ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʷʢʽ ʟʘʩʚʦʶʶʪʴ ʟ ʧʦʚʽʪʨʷ ʘʟʦʪ, ʪʦʤʫ 
ʥʫʪ ʥʝ ʧʦʪʨʝʙʫʻ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ, ʘ ʥʘʚʧʘʢʠ, ʱʝ ʡ ʟʘʣʠʰʘʻ ʧʽʩʣʷ ʩʝʙʝ ʜʦ 150 ʢʛ ʙʽʦʣʦʛʽʯʥʦʛʦ 
ʘʟʦʪʫ. 

ʆʩʢʽʣʴʢʠ ʥʫʪ ʤʘʻ ʚʠʩʦʢʽ ʧʦʩʫʭʦʩʪʽʡʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʡʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʨʦʱʫʚʘʪʠ ʚ ʨʝʛʽʦʥʘʭ ʟ ʞʘʨʢʠʤ 
ʢʣʽʤʘʪʦʤ. ɺ ʋʢʨʘʾʥʽ ʮʝ ʟʦʥʘ ʉʪʝʧʫ. ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʟʘʡʤʘʣʠʩʴ ʧʠʪʘʥʥʷʤʠ ʩʝʣʝʢʮʽʾ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʫʪʫ. ɻʝʥʝʪʠʯʥʽ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʘʩʧʝʢʪʠ ʚʠʚʯʘʣʠ ɺ. ɯ. ʉʽʯʢʘʨ ʪʘ 
ʆ. ɺ. ɹʫʰʫʣʷʥ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʢʫʣʴʪʫʨʫ ʚʠʟʥʘʯʘʣʠ ʉ. ɺ. ɼʽʜʦʚʠʯ ʪʘ ʄ. ɿ. ʊʦʣʢʘʯʦʚ. ɺ 
ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʜʦʩʣʽʜʞʫʚʘʚ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʫʪʫ ɺ. ɯ. ʇʫʱʘʢ (ɯʥʩʪʠʪʫʪ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅʋ). ɺʠʚʯʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʫʪʫ ʚ ʫʤʦʚʘʭ 
ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɼʦʢʫʯʘʻʚʘ ʟʘʡʤʘʣʠʩʴ 
ɯ. ɺ. ʅʝʧʨʘʥ ʪʘ ɸ. ʄ. ʅʽʢʦʣʘʻʥʢʦ, ʘ ʪʘʢʦʞ ʚʯʝʥʽ ʟ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅʋ, ʜʝ 
ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʥʫʪʫ ʟʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ ʚ ʫʤʦʚʘʭ ʉʭʽʜʥʦʛʦ 
ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʣʽʤʘʪ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʤʽʥʠʚʩʷ ʽ ʟʦʥʘ ʉʪʝʧʫ çʧʽʜʥʽʤʘʻʪʴʩʷ ʚ ʛʦʨʫè ʜʦ 
ʧʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʽʚ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʡ ʜʣʷ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. ʆʪʞʝ, 
ʤʘʣʦʚʠʚʯʝʥʠʤ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʘʢʪʫʘʣʴʥʠʤ, ʻ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʫʪʫ ʩʘʤʝ ʜʣʷ ʮʽʻʾ 
ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʟʦʢʨʝʤʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ.   

ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʥʫʪʫ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʨʷʜ ʧʨʦʙʣʝʤ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʻ ʥʝʜʦʩʪʘʪʥʷ 
ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʍʦʯʘ ʚʦʥʘ ʜʝʱʦ ʧʦʜʽʙʥʘ ʟ 
ʚʠʨʦʱʫʚʘʥʥʷʤ ʩʦʾ ʪʘ ʽʥʰʠʭ ʙʦʙʦʚʠʭ, ʘʣʝ ʤʘʻ ʙʝʟʣʽʯ ʩʚʦʾʭ ʥʶʘʥʩʽʚ. ɿʦʢʨʝʤʘ, ʚʘʛʦʤʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 
ʷʢʽʩʥʠʡ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʫʨôʷʥʠ ʧʦʜʘʚʣʶʶʪʴ ʥʫʪ ʥʘ ʚʩʽʭ 
ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʬʫʥʛʽʮʠʜʽʚ ʚʠʷʚʣʷʶʪʴ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʚʦʥʘ ʧʦʪʨʝʙʫʻ 
ʟʘʭʠʩʪʫ ʷʢ ʧʽʜ ʯʘʩ ʦʙʨʦʙʽʪʢʠ ˇʨʫʥʪʫ, ʪʘʢ ʽ ʧʨʠ ʧʽʜʙʦʨʽ ʧʨʘʚʠʣʴʥʦʾ ʩʽʚʦʟʤʽʥʠ. ʆʪʞʝ, ʥʫʪ ʚʠʩʽʚʘʶʪʴ ʧʽʩʣʷ 
ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʟʘʣʠʰʘʶʪʴ ʤʘʣʦ ʙʫʨôʷʥʽʚ ʪʘ ʥʝ ʤʘʶʪʴ ʩʧʽʣʴʥʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ. 

ʉʪʘʥʦʤ ʥʘ 2020 ʨʽʢ ʚ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ 
ʟʘʨʝʻʩʪʨʦʚʘʥʦ 15 ʩʦʨʪʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʻ ʩʪʘʙʽʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʥʫʪ ʽ ʮʽʥʠ 
ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʶʪʴ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʣʽʤʘʪ ʚ ʋʢʨʘʾʥʽ ʟʤʽʥʶʻʪʴʩʷ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʫʪ 
ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʥʘʰʦʛʦ ʨʝʛʽʦʥʫ. ʊʘʢʦʞ ʧʣʶʩʦʤ ʻ ʪʝ, ʱʦ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʤʘʡʞʝ ʚ ʜʚʽʯʽ 
ʜʝʰʝʚʰʽ, ʥʽʞ ʜʣʷ ʪʦʛʦ ʩʘʤʦʛʦ ʛʦʨʦʭʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʚʠʩʦʢʫ ʪʦʚʘʨʥʫ ʚʘʨʪʽʩʪʴ ʜʘʻ ʚ ʪʨʠʯʽ ʙʽʣʴʰʠʡ ʧʨʠʙʫʪʦʢ 
ʟʘ ʽʥʰʽ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ.  

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʥʫʪʫ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʽ ʚʽʥ ʤʦʞʝ ʟʘʡʥʷʪʠ 
ʜʦʩʪʦʡʥʫ ʥʽʰʫ ʩʝʨʝʜ ʚʘʞʣʠʚʠʭ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘʰʦʛʦ ʨʝʛʽʦʥʫ. 
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ʇʆʉɯɺʅɯ ʗʂʆʉʊɯ ɻɸɿʆʅʅʀʍ ʊʈɸɺʆʉʋʄɯʐɽʁ, ʇʈɽɼʉʊɸɺʃɽʅʀʍ ʋ ʊʆʈɻɯɺɽʃʔʅɯʁ ʄɽʈɽɾɯ 
ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 
ɺʝʜʤʽʜʴ ɺ.ʄ., ʩʪʫʜ. 1 ʤ ʢʫʨʩʫ, ʉʤʘʛʘ ɸ. ʆ., ʩʪʫʜ. 1 ʤ ʢʫʨʩʫ, ɹʦʡʢʦ ʊ. ɯ., ʩʪʫʜ. 4 ʢʫʨʩʫ ʌɸʊʇ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɸ.ɺ.ʄʝʣʴʥʠʢ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʅʝʚʽʜ'ʻʤʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʦʟʝʣʝʥʝʥʥʽ ʻ ʛʘʟʦʥʠ. ʊʨʘʚʘ ʻ ʧʨʠʨʦʜʥʦʶ ʯʘʩʪʠʥʦʶ ʣʘʥʜʰʘʬʪʫ, 

ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʥʝ ʪʽʣʴʢʠ ʟʘʩʧʦʢʦʶʻ, ʘʣʝ ʡ ʥʘʜʘʻ ʛʘʨʤʦʥʽʶ ʚʩʴʦʤʫ ʟʝʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ. ʂʨʘʩʠʚʽ ʛʘʟʦʥʠ 
ʧʨʠʢʨʘʰʘʶʪʴ, ʨʘʜʫʶʪʴ, ʩʪʚʦʨʶʶʪʴ ʟʘʪʠʰʥʫ ʘʪʤʦʩʬʝʨʫ ʽ, ʥʝʦʜʤʽʥʥʦ, ʩʣʫʞʘʪʴ ʤʽʩʮʝʤ ʚʽʜʧʦʯʠʥʢʫ. ɻʘʟʦʥ 
(ʚʽʜ ʬʨʘʥʮ. Gazon - ʜʝʨʝʥ) ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʨʦʜʥʦ ʘʙʦ ʰʪʫʯʥʦ ʚʣʘʰʪʦʚʘʥʠʡ ʪʨʘʚ'ʷʥʠʡ ʧʦʢʨʠʚ ʧʝʚʥʽʡ 
ʪʝʨʠʪʦʨʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ. ɺ ʜʘʥʠʡ ʯʘʩ ʛʘʟʦʥʘʤ ʧʨʠʜʽʣʷʶʪʴ 
ʚʝʣʠʢʫ ʫʚʘʛʫ - ʮʝ ʡ ʥʝ ʜʠʚʥʦ, ʪʘʢ ʷʢ ʾʭ ʝʩʪʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʫʞʝ ʚʝʣʠʢʝ. 

ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʛʘʟʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ: ʧʘʨʪʝʨʥʽ, ʟʚʠʯʘʡʥʽ, ʣʫʛʦʚʽ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ (ʫʟʙʽʯʯʷ ʜʦʨʽʛ, ʤʽʩʮʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʪʦʱʦ). ʇʝʨʰʦʯʝʨʛʦʚʠʡ ʢʨʦʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʟʦʥʥʦʛʦ ʮʝ 
ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʚʠʜʽʚ ʟʣʘʢʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʩʽʚʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ.  

ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʚʠʜʫ ʪʨʘʚ ʜʣʷ ʛʘʟʦʥʫ ʦʙʦʚ`ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴʧʨʠʟʥʘʯʝʥʥʷ ʩʪʚʦʨʶʚʘʥʦʛʦ 
ʧʦʢʨʠʪʪʷ;ʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʥʫ;ʤʽʩʮʝʚʽ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʥʘʧʨʠʢʣʘʜ, ʫʤʦʚʠ 
ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʠʧ ˇʨʫʥʪʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʥʘʚʽʪʴ ʧʣʦʱʘ ʧʦʩʘʜʢʠ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʪʨʘʚʦʩʫʤʽʰʢʠ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 
ʊʘʢ, ʷʢ ʧʨʷʤʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʚʦʻʯʘʩʥʽʩʪʴ ʪʘ ʜʨʫʞʥʽʩʪʴ ʩʭʦʜʽʚ. ɺʠʟʥʘʯʘʶʪʴ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ, ʷʢʘ 
ʧʦʪʽʤ ʬʦʨʤʫʻ ʛʫʩʪʦʪʫ ʪʨʘʚʦʩʪʦʶ. ʑʽʣʴʥʽʩʪʴ ʨʦʩʪʫ ʛʘʟʦʥʥʠʭ ʪʨʘʚ ʻ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽʩʥʫʶʯʦʛʦ ʛʘʟʦʥʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʥʘʩʽʥʥʷ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʭ 
ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʽʶʯʠʤ ʩʪʘʥʜʘʨʪʘʤ ʻ ʚʘʞʣʠʚʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ. ʆʪʞʝ, ʥʘʤʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 
ʟʘ ʤʝʪʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʛʘʟʦʥʥʠʭ ʩʫʤʽʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʦʩʥʦʚʥʠʭ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʝʨʝʞʘʭ 
ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ: ʯʦʪʠʨʠ ʟʨʘʟʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʥʫ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ: ʊʆɺ çɸʛʨʦʬʽʨʤʘ 
ʉʫʤʠ-ʥʘʩʽʥʥʷè (ʋʢʨʘʾʥʘ), çʉʝʤʝʥʘ ʋʢʨʘʠʥʠè (ʋʢʨʘʾʥʘ), çɸʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴè (ʅʽʤʝʯʯʠʥʘ), çDLF Trifoliumè 
(ɼʘʥʽʷ). 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ (ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʦʾ ʩʭʦʞʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ) ʧʨʦʚʦʜʠʣʠ 
ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4138ï2002. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʽ ʩʠʪʘ ʉʃʇï200, ʣʽʯʠʣʴʥʠʢ ʥʘʩʽʥʥʷ, ʪʝʨʤʦʩʪʘʪ 
ʊʉʆ-80.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʟʽʚ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ  ʯʠʩʪʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʨʘʟʽʚ ʚʘʨʽʶʚʘʣʘ 
ʚʽʜ 66 ʜʦ 88 %. ɺʠʱʠʡ ʧʦʢʘʟʥʠʢ (88 %) ʤʘʣʘ ʪʨʘʚʦʩʫʤʽʰʢʘ çDLF Trifoliumè (ɼʘʥʽʷ)è. ɺʤʽʩʪ ʦʩʥʦʚʥʦʾ 
ʢʫʣʴʪʫʨʠ ʚ ʪʨʘʚʦʩʫʤʽʰʮʽ çɸʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴè ʩʪʘʥʦʚʠʚ 66 %.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʭʦʞʦʩʪʽ, ʥʘʩʽʥʥʷ ʜʦʩʣʽʜʥʠʭ ʢʫʣʴʪʫʨ ʫ ʢʽʣʴʢʦʩʪʽ 100 ʰʪ. ʚʠʢʣʘʣʠ ʫ 
ʨʦʩʪʠʣʴʥʽ ʥʘ ʜʚʘ ʰʘʨʠ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʫ ʪʨʴʦʭʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ʅʘ ʧʨʦʨʦʱʝʥʥʷ ʥʘʩʽʥʥʷ ʙʫʣʦ 
ʟʘʢʣʘʜʝʥʦ ʚ ʩʫʭʦ ʧʦʚʽʪʨʷʥʠʡ ʪʝʨʤʦʩʪʘʪ ʤʘʨʢʠ ʊʉʆï80 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʟʘʟʥʘʯʝʥʽʡ ʫ ɼʉʊʋ. ʂʽʣʴʢʽʩʥʠʡ 
ʦʙʣʽʢ ʧʨʦʚʦʜʠʣʠ ʥʘ 7 ʪʘ 14 ʜʦʙʫ.  

ʈʦʟʨʘʭʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʪʨʘʚʦʩʫʤʽʰʢʠ çDLF Trifoliumè: ʟʦʢʨʝʤʘ 
ʢʦʩʪʨʠʮʽ ʯʝʨʚʦʥʦʾ (79,0 %), ʨʘʡʛʨʘʩʫ ʧʘʩʦʚʠʱʥʦʛʦ (8,0 %), ʪʦʥʢʦʥʦʛʫ ʣʫʯʥʦʛʦ (74,0 %). ɿʥʘʯʥʦ ʤʝʥʰʠʤʠ 
ʧʦʢʘʟʥʠʢʘʤʠ ʩʭʦʞʦʩʪʽ ʚʦʣʦʜʽʣʦ ʥʘʩʽʥʥʷ ʪʨʘʚʦʩʫʤʽʰʢʠ çɸʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴè ʪʘ  çʉʝʤʝʥʘ ʋʢʨʘʠʥʠè, 
(ʢʦʩʪʨʠʮʷ ʯʝʨʚʦʥʘ ï 66,0 %; ʨʘʡʛʨʘʩ ʧʘʩʦʚʠʱʥʠʡ ï 68,0 %; ʪʦʥʢʦʥʽʛ ʣʫʯʥʠʡ 52,0 %).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʠ ʨʦʟʨʘʭʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʚʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʥʘʩʽʥʥʷ. ʊʘʢ, 
ʫ ʪʨʘʚʦʩʫʤʽʰʢʠ çDLF Trifoliumè ʪʘ çɸʛʨʦʬʽʨʤʘ ʉʫʤʠ-ʥʘʩʽʥʥʷè ʟʜʘʪʥʽ ʩʬʦʨʤʫʚʘʪʠ ʥʦʨʤʘʣʴʥʽ ʩʭʦʜʠ ï 65-
68 %. ɼʣʷ ʪʨʘʚʦʩʫʤʽʰʢʠ çɸʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴè ʪʘ çʉʝʤʝʥʘ ʋʢʨʘʠʥʠè ʧʦʩʽʚʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʥʘʩʽʥʥʷ 
ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 39-42 %. ʆʪʞʝ, ʥʘʞʘʣʴ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʽ ʥʝ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʫ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʥʫ ʥʠʟʴʢʦʾ 
ʷʢʦʩʪʽ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʥʫ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʜʦʮʽʣʴʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʬʽʨʤʠ çDLF Trifoliumè (ɼʘʥʽʷ). ʊʘʢʦʞ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʘʟʦʥʥʽ 
ʪʨʘʚʠ çɸʛʨʦʬʽʨʤʠ ʉʫʤʠ-ʥʘʩʽʥʥʷè (ʋʢʨʘʾʥʘ), ʷʢʽ ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʤʽʩʮʝʚʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 
ʤʘʶʪʴ ʚʠʱʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʫʪʚʦʨʶʶʪʴ ʛʘʟʦʥ ʛʘʨʥʦʾ ʷʢʦʩʪʽ. 
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ɹɯʆʃʆɻʆ-ʊɽʍʅʆʃʆɻɯʏʅʀʁ ʌɸʂʋʃʔʊɽʊ 
 
ʆʉʅʆɺʅɯ ʅɸʇʈʗʄʂʀ ʇɽʈɽʈʆɹʂʀ ɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆʃʆʏʅʆɰ ʉʀʈʆɺɸʊʂʀ 

 
ɭʢʠʤʝʥʢʦ ɽ.ʉ., ɹʫʟʦʚʩʴʢʘ ɯ.ɭ. - ʤʘʛʽʩʪʨʠ 1 ʢʫʨʩ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʄ.ɯ.ʄʘʰʢʽʥ  

ʉʫʤʩʴʢʠʡ ʅɸʋ 

 

ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʜʝʬʽʮʠʪʫ ʤʦʣʦʢʘ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʘʪʢʠ. ʋ ʧʽʜʩʠʨʥʽʡ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʩʠʨʦʚʘʪʮʽ ʤʽʩʪʠʪʴʩʷ 48é52% 
ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʤʦʣʦʢʘ ʽ ʻ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʢʣʘʜʦʚʽ ʤʦʣʦʢʘ, ʚ ʾʭ ʯʠʩʣʽ: 
ʪʦʥʢʦʜʠʩʧʝʨʛʦʚʘʥʠʡ ʤʦʣʦʯʥʠʡ ʞʠʨ, ʩʠʨʦʚʘʪʢʦʚʽ ʙʽʣʢʠ, ʤʽʥʝʨʘʣʴʥʽ ʩʦʣʽ, ʣʘʢʪʦʟʘ, ʚʽʪʘʤʽʥʠ, ʬʝʨʤʝʥʪʠ, 
ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ[1,3]. ʋ ʩʠʨʦʚʘʪʢʦʚʠʭ ʙʽʣʢʘʭ ʙʽʣʴʰʝ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʥʽʞ ʚ ʢʘʟʝʾʥʽ, ʪʦʤʫ ʚʦʥʠ ʻ 
ʧʦʚʥʦʮʽʥʥʠʤʠ ʙʽʣʢʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʤʽʥʫ. ɺʦʥʠ ʤʽʩʪʷʪʴ 
ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʽʟʽʦʣʦʛʽʾ ʭʘʨʯʫʚʘʥʥʷ ʥʘʙʣʠʞʘʶʪʴʩʷ 
ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʙʽʣʢʫè, ʚ ʷʢʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʦʨʛʘʥʽʟʤʫ[2,4]. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʝʟʮʽʥʥʦʶ  ʩʠʨʦʚʘʪʢʫ ʨʦʙʠʪʴ ʽ ʥʘʷʚʥʽʩʪʴ ʣʘʢʪʦʟʠ, ʘʜʞʝ ʮʝʡ 
ʢʦʤʧʦʥʝʥʪ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʧʦʚʥʽʩʪʶ. ɺʦʥʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʽ 
ʥʝ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʞʠʨʽʚ. ʎʝʡ ʚʫʛʣʝʚʦʜ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʘʞʘʥʽʰʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 
ʽ ʪʚʘʨʠʥʠ. ɭ ʚ ʤʦʣʦʯʥʽʡ ʩʠʨʦʚʘʪʮʽ ʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʪʽʦʥʘʤʠ 
ʢʘʣʽʶ,ʥʘʪʨʽʶ,ʤʘʛʥʽʶ,ʢʘʣʴʮʽʶ ʪʘ ʽʥʶ, ʘ ʪʘʢʦʞ ʘʥʽʦʥʘʤʠ ʣʠʤʦʥʥʦʾ, ʬʦʩʬʦʨʥʦʾ,ʩʦʣʷʥʦʾ, ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪ  ʋ 
ʤʦʣʦʯʥʽʡ ʩʠʚʦʨʦʪʮʽ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜ 30 ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʤʦʣʦʯʥʫ ʚʠʚʦʨʦʪʢʫ ʧʝʨʝʭʦʜʷʪʴ ʚʦʜʦ- ʽ 
ʞʠʨʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʤʦʣʦʢʘ. ʇʨʠʯʦʤʫ, ʚʦʜʦʨʦʟʯʠʥʥʽ ʚʽʪʘʤʽʥʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʚʠʚʦʨʦʪʢʫ ʤʘʡʞʝ 
ʧʦʚʥʽʩʪʴʶ. ʇʨʠʩʫʪʥʽʡ ʪʘʢʦʞ ʙʽʦʪʠʥ, ʭʦʣʽʥ ʽ ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ.             

ʅʘ ʜʝʷʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʟ ʥʘʪʫʨʘʣʴʥʦʡ ʩʠʚʦʨʦʪʢʠ ʚʠʨʦʙʣʷʶʪʴ ʩʫʭʫ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʫ 
ʩʠʨʦʚʘʪʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʣʝʢʪʨʦʜʽʘʣʽʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʷ (ʟʥʝʩʦʣʝʥʥʷ) ʩʠʨʥʦʾ ʤʦʣʦʯʥʦʾ 
ʩʠʨʦʚʘʪʢʠ. ʇʨʦʜʫʢʪ ʚʠʭʦʜʠʪʴ ʩʦʣʦʜʢʠʤ ʽ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ ʧʦʜʘʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 
ʪʘʢʦʾ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʷʢ ʡʦʛʫʨʪʠ, ʟʛʫʱʝʥʝ ʤʦʣʦʢʦ, ʧʣʘʚʣʝʥʽ ʩʠʨʠ, ʩʠʨʥʽ ʚʠʨʦʙʠ, ʤʦʨʦʟʠʚʦ, ʧʨʦʜʫʢʮʽʷ 
ʟ ʥʝʟʙʠʨʘʥʦʛʦ ʤʦʣʦʢʘ ʪʘ ʽʥʰ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ʥʘ ʭʘʨʯʦʚʽ ʮʽʣʽ ʻ 
ʚʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʥʘʧʦʾʚ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʦʨʽʚ: ʚʠʩʦʢʘ ʭʘʨʯʦʚʘ ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ 
ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ; ʚʽʜʥʦʩʥʘ ʜʝʰʝʚʠʟʥʘ ʽ ʜʦʩʪʫʧʥʽʩʪʴ; ʩʝʟʦʥʥʠʡ ʟʙʽʛ ʤʘʢʩʠʤʫʤʫ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, 
ʧʨʠ ʷʢʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʩʠʨʦʚʘʪʢʘ ʷʢ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ. ɺʠʨʦʙʣʝʥʥʷ ʥʘʧʦʾʚ ʥʘ ʦʩʥʦʚʽ ʩʠʨʦʚʘʪʢʠ ʩʧʨʠʷʻ 
ʧʽʜʚʠʱʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ  ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ʩʣʽʜ 
ʚʽʜʥʝʩʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʟʙʘʛʘʯʝʥʦʾ ʩʠʨʦʚʘʪʢʠ ʽ ʦʪʨʠʤʘʥʥʷ ʥʘ ʾʾ ʦʩʥʦʚʽ ʢʦʨʤʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʪʚʘʨʠʥ. ɿʦʢʨʝʤʘ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʢʦʥʩʝʨʚʫʚʘʥʥʽ ʩʠʣʦʩʫ, ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʷʢʦʾ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 
5%. ʄʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ ʻ ʧʦʨʽʚʥʷʥʦ ʜʝʰʝʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʨʤʦʩʫʤʽʰʝʡ ʽ 
ʟʘʤʽʥʥʠʢʽʚ ʥʝʟʙʠʨʘʥʦʛʦ ʤʦʣʦʢʘ ʧʨʠ ʟʛʦʜʦʚʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ʂʦʨʤʦʚʘ ʽ ʙʽʦʣʦʛʽʯʥʘ 
ʮʽʥʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ʦʙʫʤʦʚʣʝʥʘ ʚʤʽʩʪʦʤ ʫ ʥʽʡ ʘʟʦʪʠʩʪʠʭ ʩʧʦʣʫʢ, ʚʫʛʣʝʚʦʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ 
ʩʦʣʝʡ, ʚʽʪʘʤʽʥʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʽʚ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʣʽʧʽʜʽʚ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʤʦʣʦʜʥʷʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʾʭ ʨʘʮʽʦʥ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʦʮʽʥʥʠʭ 
ʙʽʣʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʙʽʣʢʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʤʦʣʦʯʥʽ ʙʽʣʢʠ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 
ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ ʚʦʥʠ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ 
ʥʝʦʙʭʽʜʥʠʭ ʦʨʛʘʥʽʟʤʫ ʘʤʽʥʦʢʠʩʣʦʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʟʘʤʽʥʥʠʭ (ʣʽʟʠʥ, ʤʝʪʽʦʥʽʥ, ʪʨʠʧʪʦʬʘʥ). ɺʫʛʣʝʚʦʜʠ ʚ 
ʩʠʨʦʚʘʪʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʘʢʪʦʟʦʶ ʽ ʯʘʩʪʢʦʚʦ ʧʨʦʜʫʢʪʘʤʠ ʾʾ ʛʽʜʨʦʣʽʟʫ - ʛʣʶʢʦʟʦʶ ʽ ʛʘʣʘʢʪʦʟʦʶ. ʃʘʢʪʦʟʘ 
ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʪʚʘʨʠʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ. ʏʘʩʪʠʥʘ ʾʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ 
ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʦʣʦʯʥʫ ʢʠʩʣʦʪʫ. ɺʫʛʣʝʚʦʜʠ ʩʣʫʞʘʪʴ ʪʘʢʦʞ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʙʘʢʪʝʨʽʡ ʰʣʫʥʢʘ 
ʞʫʡʥʠʭ, ʩʧʨʠʷʶʪʴ ʢʨʘʱʽʡ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʢʦʨʤʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʙʽʣʢʦʚʠʭ 
ʘʟʦʪʠʩʪʠʭ ʜʦʙʘʚʦʢ. ʇʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ 1 ʢʛ ʩʠʨʦʚʘʪʢʠ ʩʪʘʥʦʚʠʪʴ 0,13 ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ. 

ʄʦʣʦʯʥʫ ʩʠʚʦʨʦʪʢʫ ʤʦʞʥʦ ʟʙʘʛʘʯʫʚʘʪʠ  ʙʘʢʧʨʝʧʘʨʘʪʘʤʠ, ʷʢʽ ʷʚʣʷʶʪ ʩʦʙʦʶ ʣʽʦʬʽʣʽʟʦʚʘʥʽ 
ʢʫʣʴʪʫʨʠ ʘʮʠʜʦʬʽʣʴʥʠʭ ʣʘʢʪʦʙʘʢʪʝʨʽʡ (Lb. Acidophillus). ʆʪʨʠʤʘʥʽ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʙʘʢʧʨʝʧʘʨʘʪʠ 
ʤʽʩʪʠʪʴ ʞʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʘʮʠʜʦʬʽʣʴʥʠʭ ʣʘʢʪʦʙʘʢʪʝʨʽʡ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ çʢʦʣʦʥʽʟʫʚʘʪʠè ʪʨʘʚʥʠʡ 
ʪʨʘʢʪ, ʟʥʠʱʫʚʘʪʠ ʘʙʦ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʬʫʥʢʮʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 
ʪʨʘʢʪʫ ʪʚʘʨʠʥ. ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ ʟ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ, ʟʙʘʛʘʯʝʥʠʭ ʣʘʢʪʦʙʘʢʪʝʨʽʷʤʠ, ʘʢʪʫʘʣʴʥʦ ʽ 
ʧʝʨʩʧʝʢʪʠʚʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʻ 
ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʘ  ʧʨʠ ʟʛʦʜʦʚʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʪʚʘʨʠʥʘʤ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ 
ʢʦʨʤʦʚʦʾ ʛʘʣʫʟʽ ʽ ʚʽʜʧʦʚʽʜʥʦ  ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʽ ʤôʷʩʘ. 
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ɺʇʃʀɺ ʆʂʈɽʄʀʍ ʏʀʅʅʀʂɯɺ ʅɸ ʉʀʈʆʇʈʀɼɸʊʅɯʉʊʔ ʄʆʃʆʂɸ ʂʆʈɯɺ ɯ ʗʂɯʉʊʔ ʉʀʈʋ 
 

ʊʠʱʝʥʢʦ ʆ.ʉ. ʤʘʛʽʩʪʨ 2 ʢʫʨʩʫ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʄ.ɯ.ʄʘʰʢʽʥ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʨʽʚ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʙʽʣʦʢ ʤʦʣʦʢʘ.  ɺʽʜ ʡʦʛʦ ʟʘʣʝʞʠʪʴ ʩʠʨʦʧʨʠʜʘʪʥʽʩʪʴ  

ʽ ʚʠʭʽʜ  ʩʠʨʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʢʘʟʝʾʥʫ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʘʟʝʾʥʫ ʚ ʤʦʣʦʮʽ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʉʘ ʠ ʈ , 
ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ,  ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʩʠʯʫʞʥʘ  ʟʩʽʜʘʻʤʦʩʪʴ ʟʛʦʨʪʘʻʤʦʩʪʴ, ʧʽʜʚʠʱʫʻʪʴʩʷ 
ʛʫʩʪʠʥʘ ʪʘ ʟʜʘʪʥʽʩʪʴ ʟʛʫʩʪʢʫ ʜʦ ʩʠʥʝʨʝʟʠʩʫ, ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʶʶʯʦʛʦ ʧʨʠ ʦʙʨʦʙʮʽ ʟʛʫʩʪʢʫ ʩʠʨʥʦʛʦ 
ʧʠʣʫ ʪʘ ʚʪʨʘʪʠ ʞʠʨʫ ʽ ʙʽʣʢʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ  ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʻ ʥʝʟʙʘʣʘʥʩʦʚʘʥʘ ʛʦʜʽʚʣʷ 
ʪʚʘʨʠʥ, ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʢʦʨʤʽʚ, ʟʤʽʰʫʚʘʥʥʷ ʥʝʟʙʠʨʘʥʥʘʛʦ ʤʦʣʦʢʘ ʟ  ʩʪʘʨʦʜʽʡʥʠʤ, ʤʦʣʦʟʠʚʦʤ ʽ ʽʤʦʣʦʢʦʤ ʚʽʜ 
ʢʦʨʽʚ ʭʚʦʨʠʭ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ, ʧʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʤʦʣʦʢʘ.  ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ʩʠʨʦʧʨʠʜʘʪʥʦʩʪʽ ʤʦʣʦʢʘ   ʛʦʚʦʨʷʪʴ ʧʨʦ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʷʢ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ,  ʪʘʢ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ɺʠʧʘʜʢʠ ʧʦʪʨʘʧʣʷʥʥʷ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʧʦ ʙʽʣʢʦʚʦʤʫ ʩʢʣʘʜʫ ʩʠʨʦʚʠʥʠ  ʟ ʚʠʩʦʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
ʞʠʨ/ʙʽʣʦʢ ,ʥʠʟʴʢʠʤ - ʢʘʟʝʾʥ/ʞʠʨ ʩʚʽʜʯʠʪʴ  ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ  ʧʨʠʥʮʠʧʽʚ ʟʙʘʣʘʥʩʦʚʘʥʦʾ 
ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ  ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʨʽʚʥʝʤ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. ʇʨʠ 
ʥʝʧʦʚʥʦʮʽʥʥʦʤʫ ʧʨʦʪʝʾʥʦʚʦʤʫ ʭʘʨʯʫʚʘʥʥʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʪʘ ʞʠʨʫ ʚ ʤʦʣʦʮʽ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʥʘ ʧʝʨʝʨʦʙʢʫ ʤʦʣʦʢʘ  ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʜʦʟʦʣʷʻ 
ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʪʚʘʨʠʥʠ ʟ ʢʦʨʤʘʤʠ ʥʝ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʝʥʝʨʛʽʾ. ʇʨʠ ʥʝʩʪʘʯʽ ʚ ʦʨʛʘʥʽʟʤʽ ʨʘʮʽʦʥʽʚ 
ʚʫʛʣʝʚʦʜʽʚ ʩʠʨʦʧʨʠʜʘʪʥʽʩʪʴ ʤʦʣʦʢʘ ʟʥʠʞʫʻʪʴʩʷ  ʽ ʧʦʛʽʨʰʫʶʪʴʩʷ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 
ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʟʛʦʨʪʘʥʥʷ ʤʦʣʦʢʘ ʧʽʜ ʜʽʻʶ ʩʠʯʫʞʥʦʛʦ ʬʝʨʤʝʥʪʫ. 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʢʘ ʪʘʢʦʞ  ʷʚʣʷʶʪʴʩʷ ʦʨʽʻʥʪʠʨʦʤ ʩʪʘʥʫ ʪʘ ʧʦʚʥʦʮʽʥʥʦʩʪʽ ʛʦʜʽʚʣʽ ʢʦʨʽʚ. 
ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʘʥʘʣʽʟʘʤʠ , ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʽʣʢʦʚʠʡ ʦʙʤʽʥ, ʩʣʽʜ ʚʚʘʞʘʪʠ 
ʚʠʟʥʘʯʝʥʥʷ ʚ ʤʦʣʦʮʽ ʙʽʣʢʘ . ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ  ʟʚʝʨʪʘʣʠ ʥʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʠʣʦʩʫ ʟ ʨʽʟʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʽʚ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ. ɺʚʝʜʝʥʥʷ ʚ ʨʘʮʽʦʥ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʣʦʩʫ ʧʦʛʽʨʰʫʻ 
ʩʠʨʦʧʨʠʜʘʪʥʽʩʪʴ ʤʦʣʦʢʘ ʽ ʟʥʠʞʫʻ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 
ʙʘʢʪʝʨʽʡ ʟʘʢʚʘʩʢʠ, ʧʦʛʽʨʰʫʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʟʝʾʥʫ, ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʡʦʛʦ ɔ-ʬʨʘʢʮʽʡ ʪʘ ʟʤʝʥʰʫʻ 
Ŭ- ʽ ɓ- ʬʨʘʢʮʽʡ.  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʚʽʜʽʛʨʘʶʪʴ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ʊʝʨʤʦʩʪʽʡʢʽʩʪʴ 
ʤʦʣʦʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʢʘʪʽʦʥʘʤʠ ʪʘ ʘʥʽʦʥʘʤʠ . ɯʥʦʜʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʦʣʦʢʦ, ʷʢʝ ʤʽʩʪʠʪʴ 
ʥʘʜʣʠʰʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʢʘʪʽʦʥʽʚ, ʥʘʧʨʠʢʣʘʜ ʢʘʣʴʮʽʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʥʦʨʤʦʚʘʥʦʾ ʛʦʜʽʚʣʽ 
ʪʚʘʨʠʥ. ʊʘʢʝ ʤʦʣʦʢʦ ʻ ʜʫʞʝ ʯʫʪʪʻʚʠʤ ʜʦ ʥʘʛʨʽʚʘʥʥʷ.  

ʉʠʨʦʚʠʨʦʙʥʠʮʪʚʦ ʧʨʝʜôʷʚʣʷʻ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʣʦʢʘ 
.ʇʨʠʡʥʷʪʽ ʚ ʩʠʨʦʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʞʠʤʠ ʧʘʩʪʝʨʠʟʘʮʽʾ (70-72  Üʉ ʟ ʚʠʪʨʠʤʢʦʶ 15 ʩ.) ʥʝ ʟʥʠʱʫʶʪʴ ʧʦʚʥʽʩʪʶ 
ʤʽʢʨʦʬʣʦʨʫ ʩʠʨʦʛʦ ʤʦʣʦʢʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʨʝʞʠʤʽʚ ʧʘʩʪʝʨʠʟʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ 
ʤʽʢʨʦʬʣʦʨʠ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʴ, ʧʨʦʪʝ ʨʽʟʢʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʢʦʣʦʾʜʥʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ.  

ʆʜʥʘ ʟ ʫʤʦʚ ʩʠʨʦʧʨʠʜʘʪʥʦʩʪʽ ʤʦʣʦʢʘ ï ʚʤʽʩʪ ʚ ʥʴʦʤʫ ʜʦ 1*ʂʆɽ ʚ 1 ʩʤ3. ɹʽʣʴʰ ʚʠʩʦʢʝ 
ʦʙʩʽʤʝʥʽʥʥʷ ʤʦʣʦʢʘ ʤʽʢʨʦʬʣʦʨʦʶ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʝ ʧʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ . ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ 
ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʽʚ ʥʘʜʘʻ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ,  ʷʢʘ ʟʘʣʠʰʠʣʘʩʴ. 

ʊʘʢ, ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʛʽʨʢʦʛʦ ʩʤʘʢʫ ʚ ʩʠʨʽ, ʮʝ ʦʙʩʽʤʝʥʽʥʥʷ ʤʦʣʦʢʘ ʤʘʤʤʦʢʦʢʦʤ,  
ʚʦʣʦʜʽʶʯʠʡ ʚʠʩʦʢʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʴ ʟ ʨʦʟʱʝʧʣʶʶʯʠʤ ʢʘʟʝʾʥʦʤ ʧʝʨʝʚʘʞʥʦ ʜʦ ʛʽʨʢʠʭ 
ʧʦʣʽʧʝʧʪʠʜʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʚ ʩʠʨʦʤʫ ʤʦʣʦʮʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʤʽʩʪ ʥʝ ʢʘʟʝʾʥʦʚʦʛʦ ʽ ʥʝʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ. ʎʝ 
ʧʦʚôʷʟʘʥʦ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʩʠʭʨʦʪʨʦʬʥʠʭ ʽ 
ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ. 

ʅʘ ʷʢʽʩʪʴ ʩʠʨʫ ʚʧʣʠʚʘʻ ʧʝʨʝʨʦʙʢʘ ʤʦʣʦʢʘ ʟ ʚʝʣʠʢʠʤʠ ʜʦʤʽʰʢʘʤʠ ʘʥʦʨʤʘʣʴʥʦʛʦ ʤʦʣʦʢʘ. ʎʝ 
ʤʦʣʦʢʦ, ʦʪʨʠʤʘʥʝ ʚʽʜ ʢʦʨʽʚ ʥʘ ʧʨʦʪʷʟʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʪʝʣʫ ï ʤʦʣʦʟʠʚʦ, ʚ ʦʩʪʘʥʥʽ 10 ʜʽʙ ʣʘʢʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜ 
ʢʦʨʽʚ, ʭʚʦʨʽʶʯʠ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ . 

ʉʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʨʽʚ ʚʠʟʠʚʘʻ ʧʝʨʝʨʦʙʢʘ ʤʦʣʦʢʘ, ʱʦ ʤʘʻ ʜʦʤʽʰʢʠ ʘʥʪʠʙʽʦʪʠʢʽʚ, 
ʧʝʩʪʠʮʠʜʽʚ, ʛʝʨʙʽʮʠʜʽʚ, ʟʘʣʠʰʢʽʚ ʤʠʶʯʠʭ ʽ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʟʘʩʦʙʽʚ, ʬʦʨʤʘʣʽʥʫ ʪʦʱʦ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ 
ʦʜʥʠʤ ʪʝʨʤʽʥʦʤ ï ̔ ʥʛʽʙʫʶʯʽ ʨʝʯʦʚʠʥʠ. ɰʭ ʥʘʷʚʥʽʩʪʴ ʚ ʤʦʣʦʮʽ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʠʪʠ ʧʨʦʜʫʢʪ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 
ʪʘ ʥʝʙʝʟʧʝʯʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʊʦʤʫ ʤʦʣʦʢʦ ʟ ʥʘʷʚʥʽʩʪʶ ʽʥʛʽʙʫʶʯʠʭ ʨʝʯʦʚʠʥ  ʥʝ ʧʽʜʣʷʛʘʻ 
ʧʨʠʡʤʘʥʥʶ ʪʘ ʧʝʨʝʨʦʙʮʽ ʥʘ ʩʠʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʠʨʦʧʨʠʜʘʥʪʽʩʪʴ ʤʦʣʦʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ , ʙʽʦʭʽʤʽʯʥʠʭ, 
ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʦʢʘ , ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʨʦʜʠ, ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 
ʢʦʨʦʚʠ, ʫʤʦʚ ʾʭ ʫʪʨʠʤʘʥʥʷ ʪʘ ʪʠʧʫ ʛʦʜʽʚʣʽ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʣʦʢʘ. 

 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʋ ʊɽʍʅʆʃʆɻɯʏʅʆʄʋ ʇʈʆʎɽʉɯ  ɺɯɼʊɺʆʈɽʅʅʗ ʇʆʈʆʉʗʊ ʈɯɿʅʀʍ ɺɸʈɯɸʅʊɯɺ 
ʇʈʆʄʀʉʃʆɺʆɻʆ ʉʍʈɽʑʋɺɸʅʅʗ 

 
ɻʘʚʨʠʣʢʦ ɹ.ɺ., ʑʝʪʽʥʽʥ ʉ.ʖ., ɸʣʽʢʽʥʘ ʖ.ɸ. - ʤʘʛʽʩʪʨʠ 2 ʢʫʨʩʫ ɹʊʌ, ʤʘʛʽʩʪʨ 1 ʢʫʨʩʫ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ. ʇʦʧʩʫʡ ɺ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʝʤʽʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ. ɺʽʜʦʤʦ, ʱʦ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤôʷʩʦ-ʩʘʣʴʥʦʾ 
ʧʨʦʜʫʢʮʽʾ ʩʚʠʥʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʧʦʨʦʜʘ, ʧʦʻʜʥʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʠʭ ʧʘʨ, ʚʽʢ ʽ ʩʪʘʪʴ ʪʚʘʨʠʥʠ, 
ʨʽʚʝʥʴ ʛʦʜʽʚʣʽ, ʚʛʦʜʦʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʚʽʜ ʨʷʜʫ ʛʝʥʦ- ʽ ʬʝʥʦʪʠʧʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ 
ʧʣʘʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʤʘʶʪʴ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʧʦʨʽʜ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ 
ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʤʘʪʦʢ ʽ ʢʥʫʨʽʚ, ʘ ʡ ʚʽʜ ʾʭ ʩʫʤʽʩʥʦʩʪʽ ʡ ʟʜʘʪʥʦʩʪʽ ʧʦʨʽʜ ʫ 
ʧʝʚʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ ʧʨʦʷʚʣʷʪʠ ʩʚʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʷʢʦʩʪʝʡ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʽ ʧʦʤʽʩʥʠʭ 
ʩʚʠʥʦʤʘʪʦʢ ʧʨʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʘʞʘʥʦʾ  
ʤʦʜʝʣʽ ʛʝʥʝʪʠʯʥʠʭ ʧʦʻʜʥʘʥʴ ʤʦʣʦʜʥʷʢʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʽʜʛʦʜʽʚʣʽ. ɼʦʩʣʽʜ ʧʨʦʚʦʜʠʚʩʷ ʚ ʫʤʦʚʘʭ ʊʆɺ 
ʽʤ. ʐʝʚʯʝʥʢʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ  ʜʚʽ ʛʨʫʧʠ ʦʩʥʦʚʥʠʭ 
ʩʚʠʥʦʤʘʪʦʢ, ʧʦ 5 ʛʦʣʽʚ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ: I ʛʨʫʧʘ - ʯʠʩʪʦʧʦʨʦʜʥʽ ʩʚʠʥʦʤʘʪʢʠ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ; II ʛʨʫʧʘ - 
ʧʦʤʽʩʥʽ ʩʚʠʥʦʤʘʪʢʠ ( F1), ʚʠʨʦʱʝʥʽ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʜ ʧʦʨʽʜ ʋɺɹ ʽ ʣʘʥʜʨʘʩ. ʉʚʠʥʦʤʘʪʢʠ ʧʝʨʰʦʾ ʛʨʫʧʠ 
ʧʘʨʫʚʘʣʠʩʴ ʧʨʠʨʦʜʥʦ ʚʣʘʩʥʠʤʠ ʢʥʫʨʘʤʠ ʧʦʨʦʜʠ ʣʘʥʜʨʘʩ, ʘ ʜʨʫʛʦʾ ï ʰʪʫʯʥʦ, ʩʧʝʨʤʦʶ ʪʝʨʤʽʥʘʣʴʥʦʾ ʣʽʥʽʾ 
ʄʘʢʩʪʝʨ-304.  

ʇʝʨʝʙʫʚʘʣʠ ʩʚʠʥʦʤʘʪʢʠ ʪʘ ʾʭ ʧʦʨʦʩʷʪʘ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʛʦʜʽʚʣʽ ʪʘ ʫʪʨʠʤʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ 
ʟʦʦʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʶ, 
ʚʝʣʠʢʦʧʣʽʜʥʽʩʪʶ, ʤʦʣʦʯʥʽʩʪʶ,  ʤʘʩʦʶ ʛʥʽʟʜʘ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʽ ʟʙʝʨʝʞʝʥʽʩʪʶ ʧʦʨʦʩʷʪ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʩʪʦʪʥʫ ʨʽʟʥʠʮʶ ʚ ʧʦʢʘʟʥʠʢʘʭ ʚʽʜʪʚʦʨʥʦʾ 
ʬʫʥʢʮʽʾ ʩʚʠʥʦʤʘʪʦʢ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ  
ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʦʟʥʘʢʠ ʩʚʠʥʦʤʘʪʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʽʜʙʦʨʫ ʙʘʪʴʢʽʚ 

ʇʦʢʘʟʥʠʢʠ I II % ʜʦ  
I ʛʨʫʧʠ N, ʛʦʣ.  5 5 

ɻʝʥʦʪʠʧ ʧʦʪʦʤʢʽʚ ǀɺɹʇ ʭ 
ǁʃɸʅɼʈɸʉ 

(ǀ1|2 ɺɹʇĬ1|2ʃ) 
ʭ ǁMAXTER 304 

- 

ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ, ʛʦʣ 11,3Ñ0,27 *12,5Ñ0,36 110,7 

ʉʝʨʝʜʥʷ ʚʝʣʠʢʦʧʣʽʜʥʽʩʪʴ, ʢʛ 1,38Ñ0,19 1,27Ñ0,20 92,0 

ʄʦʣʦʯʥʽʩʪʴ, ʢʛ 
 

61,5Ñ0,8 
 

63,5Ñ0,8 
 

104,1 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʛʥʽʟʜʘ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʚ 45 ʜʥ, ʢʛ 123,7Ñ2,8 **140,3Ñ2,6 
 

113,4 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʧʦʨʦʩʷ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʢʛ 12,1 12,3 101,6 

ɿʙʝʨʝʞʝʥʽʩʪʴ ʚ 45 ʜʥ, % 91,1 91,9 +0,8 

* ʈ>0,95; ** ʈ>0,99 
 
           ɺʽʜ ʧʦʤʽʩʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʙʽʣʴʰʝ ʧʦʨʦʩʷʪ, ʥʽʞ ʚʽʜ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʤʘʪʦʢ ʟ ʧʝʨʰʦʾ 
ʛʨʫʧʠ. ɸʣʝ ʧʦʤʽʩʥʽ ʩʚʠʥʦʤʘʪʢʠ ʥʝ ʧʦʢʘʟʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʢʦʧʣʽʜʥʦʩʪʽ, ʘ ʥʘʚʧʘʢʠ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 
ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦʨʦʩʷʪ. ʄʘʩʘ ʛʥʽʟʜʘ ʻ ʦʩʥʦʚʥʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʦʟʥʘʢʦʶ ʩʚʠʥʦʤʘʪʦʢ, ʚʽʜ  
ʷʢʦʾ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʘ ʮʽʥʥʽʩʪʴ ʩʚʠʥʦʤʘʪʢʠ. ʋ 21 ʜʝʥʴ ʤʠ ʧʝʨʝʚʘʞʫʚʘʣʠ ʛʥʽʟʜʘ 
ʧʦʨʦʩʷʪ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚʥʦʾ ʤʦʣʦʯʥʦʩʪʽ. ʄʘʩʘ ʚʩʽʭ ʧʦʨʦʩʷʪ ʥʘ 4,1% ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʧʦʤʽʩʥʠʭ 
ʤʘʪʦʢ, ʩʧʘʨʦʚʘʥʠʭ ʪʝʨʤʽʥʘʣʴʥʠʤʠ ʢʥʫʨʘʤʠ. ɿ ʚʽʢʦʤ ʝʥʝʨʛʽʷ ʨʦʩʪʫ ʧʦʨʦʩʷʪ ʟʙʽʣʴʰʫʚʘʣʘʩʴ. ʎʝ ʤʦʞʥʘ 
ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʦʨʦʩʷʪʘ ʚʞʝ ʩʘʤʦʩʪʽʡʥʦ ʭʘʨʯʫʚʘʣʠʩʷ. ʇʨʠ ʚʽʜʣʫʯʝʥʥʽ ʤʘʩʘ ʛʥʽʟʜʘ ʩʚʠʥʦʤʘʪʦʢ ʟ ʜʨʫʛʦʾ 
ʛʨʫʧʠ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʥʘ 13,4% ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʛʥʽʟʜʘ 
ʧʨʦʭʦʜʠʣʦ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʙʘʛʘʪʦʧʣʽʜʥʦʩʪʽ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ ʧʦʢʨʘʱʝʥʥʷ 
ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʩʠʩʫʥʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦʮʽʣʴʥʦ 
ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʤʠʩʣʦʚʽ ʩʭʝʤʠ ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
ʢʥʫʨʽʚ ʪʝʨʤʽʥʘʣʴʥʠʭ ʣʽʥʽʡ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʃʠʪʚʠʥʝʥʢʦ ɸ.ʊ., ʤʘʛʽʩʪʨ 2 ʢʫʨʩʫ ɹʊʌ, ɼʦʤʘʝhʥʢʦ ʆ.ɺ., ʤʘʛʽʩʪʨ 1 ʢʫʨʩʫ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ. ʂʦʨʞ ʆ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʗʢʱʦ ʨʘʥʽʰʝ ʚʚʘʞʘʣʠ ʦʧʪʠʤʘʣʴʥʠʤʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ  ʨʝʤʦʥʪʥʠʭ ʩʚʠʥʦʢ ʚ ʤʝʞʘʭ 450 

ʛ, ʚʽʢ ʧʨʠ ʟʘʧʣʽʜʥʝʥʥʽ 10  ʤʽʩʷʮʽʚ ʽ ʩʪʘʨʰʝ, ʞʠʚʫ ʤʘʩʫ ʚ ʮʴʦʤʫ ʚʽʮʽ  120-130 ʢʛ, ʪʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʪʘʻ ʚʩʝ 
ʙʽʣʴ ʦʯʝʚʠʜʥʦʶ ʪʝʥʜʝʥʮʽʷ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʝʣʴʤʠ ʟʘʮʽʢʘʚʣʝʥʽ ʧʨʘʢʪʠʯʥʽ 
ʧʨʘʮʽʚʥʠʢʠ, ʦʩʢʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʚʠʨʦʱʫʚʘʥʥʷ ʤʦʣʦʜʥʷʢʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʧʦʛʦʣʽʚ'ʷ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʫ ʢʦʨʤʽʚ ʽ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʠʥʠʮʽ 
ʧʨʦʜʫʢʮʽʾ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʢʥʫʨʽʚ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʧʨʠ 
ʥʘʣʝʞʥʦʤʫ ʜʦʛʣʷʜʽ ʧʦʪʦʤʢʽʚ ʧʨʠʩʢʦʨʶʻ ʥʝ ʪʽʣʴʢʠ ʨʽʩʪ, ʘ  ʽ ʨʦʟʚʠʪʦʢ ʪʚʘʨʠʥ[1-3].  

ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʠʥʠ ʧʨʠʡʦʤʠ ʽ ʤʝʪʦʜʠ ʧʣʝʤʽʥʥʦʾ ʨʦʙʦʪʠ 
ʟʘʟʥʘʯʝʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʤʦʞʫʪʴ ʤʘʪʠ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʇʨʝʜʤʝʪʦʤ ʥʘʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 
ʩʪʘʣʠ ʩʚʠʥʢʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʝʤʦʥʪʫ ʦʩʥʦʚʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚôʷ ʚ ʫʤʦʚʘʭ  ʧʣʝʤʽʥʥʦʛʦ ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʇʽʚʥʽʯʥʦʛʦ ʉʭʦʜʫ ʅɸɸʅʋ, ʘ ʤʝʪʦʶ- ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʽʢʫ ʧʣʦʜʦʪʚʦʨʥʦʛʦ 
ʧʘʨʫʚʘʥʥʷ ʩʚʠʥʦʢ. ɼʣʷ  ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʟʦʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʽʢʫ ʟʘ 
ʦʩʪʘʥʥʽʡ ʨʽʢ ʪʘ  ʫʤʦʚʥʦ ʩʬʦʨʤʦʚʘʥʽ ʪʨʠ ʛʨʫʧʠ ʨʝʤʦʥʪʥʠʭ ʩʚʠʥʦʢ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ, ʷʢʽ ʙʫʣʠ ʩʧʘʨʦʚʘʥʽ 
ʚ ʨʽʟʥʦʤʫ ʚʽʮʽ: I ʛʨʫʧʘ ï ʩʚʠʥʢʠ, ʧʣʽʜʥʦ ʩʧʘʨʦʚʘʥʽ ʫ ʚʽʮʽ 8-9 ʤʽʩʷʮʽʚ, II ʛʨʫʧʘ ï ʚʽʢ ʧʣʽʜʥʦʛʦ ʧʘʨʫʚʘʥʥʷ 10-11 
ʤʽʩʷʮʽʚ, ʪʘI II ʛʨʫʧʘ- ʚʽʢ ʧʘʨʫʚʘʥʥʷ ï 11 ʽ ʩʪʘʨʰʝ ʤʽʩʷʮʽʚ. ʊʚʘʨʠʥʠ ʧʝʨʝʙʫʚʘʣʠ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʛʦʜʽʚʣʽ 
ʪʘ ʫʪʨʠʤʘʥʥʷ. ʉʚʠʥʢʠ ʧʘʨʫʚʘʣʠʩʷ ʧʨʠʨʦʜʥʦ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʚʠʥʦʢ ʧʘʨʫʚʘʣʘʩʷ ʟ ʧʝʨʰʦʛʦ ʨʘʟʫ ʚ 10 
ʤʽʩʷʮʽʚ ʽ ʩʪʘʨʰʝ, ʘʣʝ ʯʘʩʪʠʥʘ ʩʚʠʥʦʢ ʫ 8-9 ʤʽʩʷʮʽʚ ʟʘ ʨʦʟʚʠʪʢʦʤ, ʞʠʚʦʶ ʤʘʩʦʶ ʽ ʨʝʬʣʝʢʩʘʤʠ ʙʫʣʘ 
ʧʨʠʜʘʪʥʘ ʜʦ ʧʘʨʫʚʘʥʥʷ. ʊʘʢʽ ʩʚʠʥʢʠ ʨʦʩʣʠ ʙʽʣʴʰ ʝʥʝʨʛʽʡʥʦ, ʱʦ ʽ ʚʧʣʠʥʫʣʦ ʥʘ ʾʭ ʨʦʟʚʠʪʦʢ. ɿʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʣʘʥʦʚʠʭ ʧʝʨʝʚʘʞʫʚʘʥʴ ʚʩʽ ʩʚʠʥʢʠ, ʷʢʽ ʙʫʣʠ ʩʧʘʨʦʚʘʥʽ ʜʦ 10-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ, ʜʦʩʪʦʚʽʨʥʦ 
ʙʫʣʠ ʙʽʣʴʰ ʤʘʩʠʚʥʠʤʠ, ʥʽʞ ʩʚʠʥʢʠ ʧʝʨʰʦʾ ʛʨʫʧʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʭ ʪʚʘʨʠʥ ʙʫʣʦ ʙʽʣʴʰʽʩʪʴ. 
ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʧʨʠʨʦʩʪʽʚ ʞʠʚʦʾ ʤʘʩʠ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʩʚʠʥʦʢ ʧʦʢʘʟʘʣʘ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʨʦʩʪʫ 
ʩʚʠʥʦʢ ʚʽʜ 4 ʜʦ 6-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʩʢʣʘʚ 700 ʽ 683 ʛ ʫ  ʩʚʠʥʦʢ 2 ʽ 3  ʛʨʫʧ  ʽ 650ʛ - ʫ 
ʪʚʘʨʠʥ 1 ʛʨʫʧʠ, ʈÓ0,99. ʇʨʦʩʪʝʞʫʚʘʣʘʩʴ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʱʦ, ʯʠʤ ʨʘʥʽʰʝ ʟʘʧʣʽʜʥʝʥʘ ʩʚʠʥʢʘ, ʪʠʤ ʙʽʣʴʰʠʡ 
ʾʾ ʧʨʠʨʽʩʪ. ɺʠʷʚʣʝʥʦ, ʱʦ  ʙʽʣʴʰ ʤʘʩʠʚʥʽ ʩʚʠʥʢʠ ʟ ʙʽʣʴʰʦʶ ʞʠʚʦʶ ʤʘʩʦʶ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ 
ʽ  ʫ ʚʽʮʽ, ʥʘʙʣʠʞʝʥʦʤʫ 8 ʤʽʩʷʮʽʚ, ʚʘʞʠʣʠ ʙʣʠʟʴʢʦ 120 ʢʛ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʙʫʣʠ ʟʨʽʣʠʤʠ ʽ ʟʜʘʪʥʠʤʠ ʜʦ 
ʨʝʧʨʦʜʫʢʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʩʚʠʥʦʢ ʫ 
ʟʥʘʯʥʽʡ  ʤʽʨʽ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʚʽʜʪʚʦʨʥʦʾ ʽ ʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʪʚʘʨʠʥ. 

ʊʘʙʣʠʮʷ  
ɺʽʜʪʚʦʨʶʚʘʣʴʥʽ ʟʜʘʪʥʦʩʪʽ ʨʝʤʦʥʪʥʠʭ ʩʚʠʥʦʢ 

ʇʦʢʘʟʥʠʢʠ ɻʨʫʧʠ 

I II III 

ɺʽʢ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʧʘʨʫʚʘʥʥʷ, ʤʽʩ.  ʉʪʘʨʰʝ 11 10-11 8-9 

N (ʛʦʣʽʚ) 6 14 7 

ʉʝʨʝʜʥʷ ʞʠʚʘ ʤʘʩʘ, ʢʛ 141,1Ñ3,5 135,4Ñ2,4 124,2 Ñ2,7 

ʄʦʣʦʯʥʽʩʪʴ, ʢʛ 55,7Ñ0,9 57,7Ñ0,8 57,9Ñ1,2 

 ʂʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʛʦʣ. 9,1Ñ0,13 9,4Ñ0,17* 9,6Ñ0,15** 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʧʦʨʦʩʷ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʚ 
35 ʜʥʽʚ, ʢʛ 

7,7Ñ0,35 
* 

8,5Ñ0,26 
* 

8,4Ñ0,24 

ɿʙʝʨʝʞʝʥʽʩʪʴ,% 87,9 88,5 89,0 

* ʈÓ0,95, **  ʈÓ0,99 
 

ʋ ʩʚʠʥʦʢ II ʽ III ʛʨʫʧʠ ʚʠʷʚʠʣʘʩʷ ʽ ʢʨʘʱʘ ʟʘʧʣʽʜʥʝʥʽʩʪʴ. ʉʚʠʥʢʠ ʙʫʣʠ ʟʘʧʣʽʜʥʝʥʽ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʧʽʩʣʷ 
ʧʨʦʷʚʫ ʧʝʨʝʚʘʞʥʦ ʪʨʝʪʴʦʾ ʩʪʘʪʝʚʦʾ ʦʭʦʪʠ. ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ ʩʚʠʥʢʠ ʙʫʣʠ  ʧʦʨʦʩʥʠʤʠ ʟ 9,5 ʤʽʩʷʮʽʚ.   ɺʽʢ 
ʧʘʨʫʚʘʥʥʷ ʥʽʷʢ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʨʦʩʥʦʩʪʽ ʪʘ ʟʥʘʯʥʦ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʟʙʝʨʝʞʝʥʽʩʪʴ, ʘʣʝ 
ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʙʽʣʴʰ ʝʥʝʨʛʽʡʥʦ ʨʦʟʚʠʥʫʪʠʭ ʤʘʪʦʢ ʧʦʨʦʩʷʪʘ ʙʫʣʠ ʙʽʣʴʰ ʤʘʩʠʚʥʠʤʠ ( ʈÓ0,95). 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʝʤʧʽʨʠʯʥʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʚʽʢ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʟʨʽʣʦʩʪʽ ʨʝʤʦʥʪʥʠʭ ʩʚʠʥʦʢ 
ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ,  ʷʢʠʡ ʤʘʻ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʾʭ ʞʠʚʦʶ ʤʘʩʦʶ ʧʨʠ ʧʝʨʰʦʤʫ ʧʘʨʫʚʘʥʥʽ.  ʇʨʠ ʜʦʩʷʛʥʝʥʽ 
ʩʚʠʥʢʘʤʠ ʞʠʚʦʾ ʤʘʩʠ 120 ʢʛ ʜʦ 8-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ ʪʘ ʧʨʦʷʚʽ ʜʦʙʨʝ ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʪʝʚʠʭ ʨʝʬʣʝʢʩʽʚ ʪʚʘʨʠʥʠ 
ʤʦʞʫʪʴ ʧʘʨʫʚʘʪʠʩʷ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ.  ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 
ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ.  

 
 
 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɻɽʅɽɸʃʆɻɯʅɸ ʉʊʈʋʂʊʋʈɸ ɺɯɼʊɺʆʈʖɺɸʃʔʅʀʍ ʗʂʆʉʊɽʁ ʉɺʀʅʆʄɸʊʆʂ ɼɸʅʉʔʂʆɻʆ 
ʇʆʍʆɼɾɽʅʅʗ ɿɸʃɽɾʅɯʉʊʔ ɺʇʃʀɺʋ ɻɽʅʆʊʀʇʋ ɿɸ ʈɯɿʅʀʍ ɺɸʈɯɸʅʊɯɺ ʈʆɿɺɽɼɽʅʅʗ 

 
ʇʝʣʠʧʝʥʢʦ ɸ. ɺ.,  ʘʩʧʽʨʘʥʪ, ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʢʦʨʤʽʚ ʪʘ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʄ.ɻ.ʇʦʚʦʜ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʚʠʥʠʥʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʚʝʜʝʥʥʷ ʛʘʣʫʟʽ. ɺʽʜʪʚʦʨʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʚʠʥʝʡ ʥʘʣʝʞʠʪʴ ʜʦ ʦʟʥʘʢ ʽʟ 
ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʪʘ ʥʘ 80ī90 % ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʘʤʝ ʪʦʤʫ 
ʧʠʪʘʥʥʷ ʾʾ ʧʦʣʽʧʰʝʥʥʷ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 
ʛʝʥʦʪʠʧʽʚ (ʧʦʨʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ) , ʘ , ʦʪʞʝ, ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʝ. 

ʆʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʙʘʛʘʪʦʧʣʽʜʥʦʩʪʽ, ʚʝʣʠʢʦʧʣʽʜʥʦʩʪʽ, ʤʘʩʠ ʛʥʽʟʜʘ ʪʘ ʚʠʨʽʚʥʷʥʦʩʪʽ ʧʦʨʦʩʷʪ ʫ ʛʥʽʟʜʽ ʧʦʢʘʟʘʚ ʧʝʨʝʚʘʛʫ 
ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʨʦʜʠ ʣʘʥʜʨʘʩ (LL), ʱʦ ʥʘ 43,39 ʙʽʣʴʰʝ ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʧʦʤʽʩʥʠʭ ʚʽʜ 
ʩʭʨʝʱʫʚʘʥʥʷ ʩʚʠʥʦʤʘʪʦʢ ʣʘʥʜʨʘʩ ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ (LYL) ʪʘ ʥʘ 66,87 ʚʠʱʝ ʚʽʜ ʪʚʘʨʠʥ ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ 
(YL) ʩʚʠʥʦʤʘʪʦʢ ʜʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʚʠʨʘʞʝʥʥʷʤ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʥʘʯʠʪʴ 
ʪʚʘʨʠʥʠ ʧʽʜʜʦʩʣʽʜʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʛʝʥʦʪʠʧʫ LL ʤʘʶʪʴ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʆʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ ʚʠʨʽʚʥʷʥʦʩʪʽ ʛʥʽʟʜ ʩʚʠʥʦʤʘʪʦʢ ʟʘ ʚʝʣʠʢʦʧʣʽʜʥʽʩʪʶ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚʽʜʪʚʦʨʶʚʘʣʴʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʱʦ ʦʮʽʥʶʚʘʪʠ ʾʭ ʥʝ ʟ ʢʽʣʴʢʽʩʥʦʾ, ʘ ʟ ʷʢʽʩʥʦʾ ʩʪʦʨʦʥʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘʨʦʜʞʝʥʠʭ ʥʘʱʘʜʢʽʚ, ʻ 
ʢʨʘʱʠʤʠ ʫ ʧʦʛʦʣʽʚôʷ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʨʦʜʠ ʣʘʥʜʨʘʩ (LL), ʱʦ ʥʘ 41.92 ʙʽʣʴʰʝ ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ 
ʧʦʤʽʩʥʠʭ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʚʠʥʦʤʘʪʦʢ ʣʘʥʜʨʘʩ ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ (LYL) ʪʘ ʥʘ 65.501 ʚʠʱʝ ʚʽʜ ʪʚʘʨʠʥ 
ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ (YL) ʩʚʠʥʦʤʘʪʦʢ  ʜʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʦʧʪʠʤʫʩ.  

ʅʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦʨʦʩʷʪ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʚʠʥʦʤʘʪʢʠ 
ʛʨʫʧʠ (2 ʜʦʩʣʽʜʥʘ YL). ɺʽʜ ʥʠʭ ʦʪʨʠʤʘʣʠ  15,18 ʧʦʨʦʩʷʪ ʟʘ ʦʧʦʨʦʩ, ʘʣʝ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʫ 
ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʨʦʜʠ ʣʘʥʜʨʘʩ(LL) ʩʪʘʥʦʚʠʪʴ 11,67 ʛʦʣʽʚ . ʑʦ ʞ 
ʩʪʦʩʫʻʪʴʩʷ ʚʝʣʠʢʦʧʣʽʜʥʦʩʪʽ, ʪʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʩʚʠʥʦʤʘʪʦʢ ʥʝʛʘʪʠʚʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʾʭ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʶ. 
ʏʠʤ ʙʽʣʴʰʝ ʥʘʨʦʜʞʫʻʪʴʩʷ ʧʦʨʦʩʷʪ ʟʘ ʦʧʦʨʦʩ, ʪʠʤ ʚʦʥʠ ʤʝʥʰʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 
ʙʽʣʴʰʽ ʧʦʨʦʩʷʪʘ ʥʘʨʦʜʞʫʚʘʣʠʩʴ ʚʽʜ ʪʝʨʤʽʥʘʣʴʥʠʭ ʢʥʫʨʽʚ, ʥʽʞ ʚʽʜ ʯʠʩʪʦʧʦʨʽʜʥʠʭ. ʈʽʟʥʠʮʷ ʽʩʪʦʪʥʘ ʚʽʜʥʦʩʥʦ 
ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʠʥʦʤʘʪʦʢ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (LL)  ʪʘ 1ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ LYL, ʭʦʯʘ ʧʦʨʽʚʥʷʥʦ 
ʟ 1 ʪʘ 2 ʜʦʩʣʽʜʥʠʤʠ ʛʨʫʧʘʤʠ, ʮʷ ʨʽʟʥʠʮʷ ʥʝʟʥʘʯʥʘ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʦʨʦʩʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʛʨʫʧʽ ʩʢʣʘʚ ʫ (LL) -117.29 ʜʥʽʚ, (LYL)-117,95 ʪʘ 117,33 
(YL)ʚʽʜʧʦʚʽʜʥʦ ʡ ʥʝ ʤʘʚ ʟʥʘʯʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʢʦʣʠʚʘʚʩʷ ʙʣʠʟʴʢʦ 2-ʭ ʜʽʙ, ʱʦ ʜʦʧʫʩʪʠʤʦ ʟʘ ʥʦʨʤʘʤʠ. ʋ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʨʘʭʦʚʫʚʘʣʠ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʩʝʨʝʜʥʶ ʤʘʩʫ ʦʜʥʽʻʾ ʛʦʣʦʚʠ ʪʘ 
ʞʠʚʫ ʤʘʩʫ ʛʥʽʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ ʚʽʮʽ 28 ʜʥʽʚ. ɺʨʘʭʦʚʫʶʯʠ  ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʪʚʦʨʥʦʾ ʟʜʘʪʥʦʩʪʽ 
(ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ) ʂʇɺʗ ʟʘ ʬʦʨʤʫʣʦʶ ʂʦʚʘʣʝʥʢʘ ɺ. ɸ. ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʨʦʜʠ ʣʘʥʜʨʘʩ (LL) ʩʪʘʥʦʚʠʚ 162,092, ʜʣʷ 1 ʜʦʩʣʽʜʥʦʾ ʣʘʥʜʨʘʩ ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ 
(LYL)-156,601 ʪʘ 2 ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʡʦʨʢʰʠʨ ʣʘʥʜʨʘʩ (YL) 158,413 ʚʽʜʧʦʚʽʜʥʦ. ʉʝʣʝʢʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʽʜʪʚʦʨʥʦʾ 
ʟʜʘʪʥʦʩʪʽ (ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ) ʩʚʠʥʦʤʘʪʦʢ (ʉɯɺʗʉ), ʟʘ ʬʦʨʤʫʣʦʶ ʎʝʨʝʥʶʢʘ ʆ. ʄ., ʍʚʘʪʦʚʘ ɸ. ɯ., 
ʉʪʨʠʞʘʢ ʊ. ɸ ʩʢʣʘʚ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (LL)-119,82  ʜʣʷ 1 ʜʦʩʣʽʜʥʦʾ (LYL)-116,86 ʪʘ ʫ 2 ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ (YL)-
118,86, ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʨʘʱʽ ʟʥʘʯʝʥʥʷ ʤʘʻ ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, ʘʣʝ ʪʘʢʦʞ ʤʦʞʥʘ ʟʚʘʞʘʪʠ ʥʘ ʨʽʟʥʫ 
ʢʽʣʴʢʽʩʪʴ ʘʧʨʦʙʦʚʘʥʠʭ ʩʚʠʥʦʤʘʪʦʢ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ. 

ɿʘʩʪʦʩʦʚʘʥʽ ʦʮʽʥʦʯʥʽ ʽʥʜʝʢʩʠ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʨʘʥʞʫʚʘʥʥʷ ʩʚʠʥʦʧʦʛʦʣʽʚôʷ ʙʘʟʦʚʠʭ 
ʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʦʟʥʘʢʘʤʠ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ, ʚʽʜʛʦʜʽʚʝʣʴʥʦʾ ʪʘ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʝʨʝʚʘʛʘ ʜʘʥʠʭ 
ʽʥʜʝʢʩʽʚ ï ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʾʭ ʧʦʙʫʜʦʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʜʥʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʽʥʜʝʢʩʽʚ 
ʜʦʮʽʣʴʥʦ ʣʠʰʝ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʟ ʧʦʧʫʣʷʮʽʻʶ, ʩʪʘʜʦʤ ʯʠ ʧʝʚʥʦʶ ʛʝʥʝʘʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

ʆʮʽʥʶʚʘʥʥʷ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʜʘʻ ʟʤʦʛʫ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʧʝʨʝʜʙʘʯʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʨʦʟʚʝʜʝʥʥʷ ʩʚʠʥʝʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʨʽʜ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ 
ʥʘʡʚʠʱʦʶ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʚʦʧʦʨʦʜʥʽ ʩʚʠʥʦʤʘʪʢʠ 2 ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ (YL) 15,18 ʛʦʣ. 
ʥʘ ʦʧʦʨʦʩ. ʇʝʨʝʚʘʛʘ ʩʚʠʥʦʤʘʪʦʢ ʮʽʻʾ ʛʨʫʧʠ ʟʘ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʘʜ ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ 
ʩʪʘʥʦʚʠʣʘ 0,15-0,8 ʛʦʣ. ʟʘ ʚʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʥʘ ʧʦʨʽʚʥʶʚʘʣʴʥʠʭ ʛʨʫʧʘʤʠ. ʄʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 
ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʧʦʢʘʟʥʠʢ ʙʘʛʘʪʦʧʣʽʜʥʦʩʪʽ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʝ ʣʠʰʝ ʤʝʪʦʜ ʨʦʟʚʝʜʝʥʥʷ, ʘʣʝ ʡ ʟʥʘʥʦ 
ʤʽʨʦʶ ʚʽʢ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽ ʡ ʙʘʪʴʢʘ, ʪʦʙʪʦ ʾʭʥʷ ʩʧʘʜʢʦʚʘ ʦʩʥʦʚʘ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʩʣʫʛʫʶʪʴ 
ʧʦʢʘʟʥʠʢʠ ʙʘʛʘʪʦʧʣʽʜʥʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʷʢʽ ʚʘʨʽʶʶʪʴʩʷ ʚ ʤʝʞʘʭ 14,90-15,18 ʛʦʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʭʨʝʱʫʚʘʥʥʷ ʩʚʠʥʦʤʘʪʦʢ ʜʘʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʪʘ 
ʢʥʫʨʽʚ ʪʝʨʤʽʥʘʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ ʧʦʢʨʘʱʫʻ ʚʽʜʪʚʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʩʚʠʥʦʤʘʪʦʢ. ʇʦʻʜʥʘʥʥʷ ʩʧʘʜʢʦʚʦʾ ʦʩʥʦʚʠ 
ʩʚʠʥʦʤʘʪʦʢ ʣʘʥʜʨʘʩ ʜʘʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʪʘ ʜʶʨʦʢ ʜʘʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʩʷʪ 
ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʜʥʽʻʾ ʛʦʣʦʚʠ ʪʘ ʛʥʽʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ 28 ʜʥʽʚ, ʚʧʣʠʚ ʧʦʢʘʟʥʠʢʘ 
ʧʦʨʦʜʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʥʘ ʤʘʩʫ 1 ʧʦʨʦʩʷʪʠ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʛʘʣʫʟʽ.    

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʽʥʜʝʢʩʥʽ ʦʮʽʥʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʚʠʥʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʘʣʠ 
ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʙʘʛʘʪʦʧʣʽʜʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʩʷʪ ʥʘ ʯʘʩ ʥʘʨʦʜʞʝʥʥʷ ʪʘ ʚʽʜʣʫʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʘ 
ʤʘʩʠ ʛʥʽʟʜʘ ʥʘ ʯʘʩ ʚʽʜʣʫʯʝʥʥʷ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ɺʇʃʀɺ ʈɯɿʅʀʍ ʏʀʅʅʀʂɯɺ ʅɸ ɺʀɺʆɼʀʄɯʉʊʔ  ɯʅʂʋɹɸʎɯʁʅʀʍ ʗɭʎʔ. 
 
ʗʜʛʦʨʦʚʘ ɭ.ʄ., ʘʩʧʽʨʘʥʪ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʨʜʫʥʦʚʘ ʆ.ɻ. ʜ.ʩ-ʛ.ʥ., ʧʨʦʬʝʩʦʨ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʘʣʫʟʴ ʧʪʘʭʽʚʥʠʮʪʚʘ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʠʤ ʤʝʪʦʜʘʤ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɸ ʦʜʥʽʻʶ ʟ ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ 
ʷʻʮʴ ʽ ʤôʷʩʘ ʧʪʠʮʽ ʻ ʽʥʢʫʙʘʮʽʷ ʷʻʮʴ. ʅʘ ʷʢʽʩʪʴ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʧʣʠʚʘʻ ʨʷʜ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ: 
ʛʝʥʝʪʠʯʥʽ-(ʤʘʩʘ ʽ ʬʦʨʤʘ ʷʻʮʴ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ ʷʡʮʷ, ʙʫʜʦʚʘ ʰʢʘʨʘʣʫʧʠ), ʪʝʭʥʦʣʦʛʽʯʥʽ - 
(ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ ʽʥʢʫʙʘʮʽʾ, ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ), ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ - 
(ʯʘʩʪʦʪʘ ʟʙʦʨʫ ʷʻʮʴ ʟ ʛʥʽʟʜʘ, ʩʧʦʩʽʙ ʟʙʦʨʫ ʷʻʮʴ, ʫʤʦʚʠ ʪʘ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʜʦ ʚʽʜʧʨʘʚʣʝʥʥʷ ʫ ʮʝʭ 
ʽʥʢʫʙʘʮʽʾ).  ʄʘʩʘ ʷʻʮʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: ʚʽʢʫ ʧʪʠʮʽ, ʥʘʧʨʷʤʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʫʤʦʚ ʛʦʜʽʚʣʽ ʪʘ 
ʫʪʨʠʤʘʥʥʷ . ɿ ʚʽʢʦʤ ʧʪʠʮʽ ʤʘʩʘ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ ʤʘʩʘ ʞʦʚʪʢʘ ʟʨʦʩʪʘʻ ʙʽʣʴʰ 
ʽʥʪʝʥʩʠʚʥʦ ʥʽʞ ʤʘʩʘ ʙʽʣʢʘ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʷʡʮʷ ʟ ʚʽʢʦʤ ʥʝʩʫʯʦʢ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʩʪʘʜʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʰʢʘʨʘʣʫʧʠ ʫ ʷʡʮʽ. 

ɼʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʷʡʮʷ ʚʽʜʥʦʩʠʪʴ ʤʘʩʫ ʞʦʚʪʢʘ ʽ ʱʽʣʴʥʽʩʪʴ ʙʽʣʢʘ. ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ 
ʞʦʚʪʢʘ ʟ ʚʽʢʦʤ ʧʪʠʮʽ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʚʽʜʥʦʩʥʘ ï ʟʥʠʞʫʻʪʴʩʷ. ɾʦʚʪʦʢ ï ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʢʦʤʧʦʥʝʥʪ ʷʡʮʷ, 
ʷʢʠʡ ʟ ʧʝʨʰʠʭ ʛʦʜʠʥ ʽʥʢʫʙʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʝʤʙʨʽʦʥ ʚʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɼʣʷ 
ʙʣʘʛʦʧʦʣʫʯʯʷ ʝʤʙʨʽʦʥʘ ʦʧʪʠʤʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʞʦʚʪʢʘ ʻ 30ï32% ʚʽʜ ʤʘʩʠ ʷʡʮʷ. 

ɺʝʣʠʢʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʷʢʦʩʪʽ ʷʻʮʴ ʚʽʜʽʛʨʘʻ ʤʽʮʥʽʩʪʴ ʰʢʘʨʘʣʫʧʠ. ʏʠʤ ʤʽʮʥʽʰʘ ʰʢʘʨʘʣʫʧʘ, ʪʠʤ 
ʤʝʥʰʠʡ ʚʽʜʭʽʜ ʷʻʮʴ. ʗʢʽʩʪʴ ʰʢʘʨʘʣʫʧʠ ʻ ʧʦʙʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʚʤʽʩʪʫ ʚʩʴʦʛʦ ʷʡʮʷ, ʘ ʚ ʧʣʝʤʽʥʥʦʤʫ 
ʧʪʘʭʽʚʥʠʮʪʚʽ ï ʽ ʚʠʚʝʜʝʥʦʛʦ ʤʦʣʦʜʥʷʢʫ. ʐʢʘʨʘʣʫʧʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʤʽʮʥʦʶ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ 
ʝʤʙʨʽʦʥ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʦʥʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʧʝʨʝʙʦʨʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ 
ʚʠʣʫʧʣʝʥʥʷ ʧʪʘʰʝʥʷʪʠ. ʊʦʚʱʠʥʘ ʰʢʘʨʘʣʫʧʠ, ʷʢ ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʨ, ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʪʘʭʽʚ ʥʝʦʜʥʘʢʦʚʘ. ʋ 
ʥʦʨʤʽ ʜʣʷ ʷʻʮʴ ʽʥʜʠʯʦʢ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 0,37 ʤʤ, ʘ ʢʽʣʴʢʽʩʪʴ ʧʦʨ ʫʮʠʭ ʷʡʮʷʭ ʚ ʩʝʨʝʜʥʴʦʤʫ 
ʜʦʨʽʚʥʶʻ 51ï59 ʧʦʨ/ʩʤ2  

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪʠ ʽʥʢʫʙʘʮʽʾ ʽ ʷʢʽʩʪʴ ʚʠʚʝʜʝʥʦʛʦ ʤʦʣʦʜʥʷʢʫ ʻ 
ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ. ʆʧʪʠʤʘʣʴʥʠʤ ʻ ʨʝʞʠʤ, ʧʨʠ ʷʢʦʤʫ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ ʧʨʦʪʽʢʘʻ ʥʘʡʙʽʣʴʰ 
ʩʧʨʠʷʪʣʠʚʦ, ʘ ʾʭ ʩʤʝʨʪʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʘ. ɺʽʜʦʤʦ, ʱʦ ʦʜʥʘ ʽ ʪʘ ʞ ʪʝʤʧʝʨʘʪʫʨʘ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ 
ʝʤʙʨʽʦʥʘ ʧʦ-ʨʽʟʥʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʟ ʚʦʣʦʛʽʩʪʶ ʽ ʚʝʥʪʠʣʷʮʽʻʶ, ʘ ʚʦʣʦʛʽʩʪʴ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ 
ʥʘ ʚʪʨʘʪʫ ʚʦʜʠ ʷʡʮʝʤ ʚ ʧʨʦʮʝʩʽ ʽʥʢʫʙʘʮʽʾ ʥʘ ʦʙʽʛʨʽʚ ʽ ʪʝʧʣʦʚʽʜʜʘʯʫ. ɺʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʫʯʘʩʥʽʡ 
ʪʝʭʥʦʣʦʛʽʾ ʽʥʢʫʙʘʮʽʾ ʽʩʥʫʻ ʨʦʟʧʦʜʽʣ, ʘ ʩʘʤʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʝʤʙʨʽʦʥʫ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 
ʩʝʨʝʜʠʥʽ ʷʡʮʷ), ʪʝʤʧʝʨʘʪʫʨʘ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʷʡʮʷ (ʧʦʚʝʨʭʥʷ ʰʢʘʨʘʣʫʧʠ), ʪʝʤʧʝʨʘʪʫʨʘ ʽʥʢʫʙʘʮʽʾ (ʨʝʞʠʤ 
ʨʦʙʦʪʠ ʽʥʢʫʙʘʮʽʡʥʦʾ ʤʘʰʠʥʠ).ʋʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʽʥʢʫʙʘʮʽʾ ʜʦʧʫʩʢʘʻʪʴʩʷ ʨʽʟʥʠʮʷ ʚ ʪʝʤʧʝʨʘʪʫʨʽ 
ʰʢʘʨʘʣʫʧʠ ʷʻʮʴ ʤʽʞ ʣʦʪʢʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,10ʉ (0,20F) . ɺʪʨʘʪʘ ʤʘʩʠ ʷʡʮʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ 
ʬʘʢʪʦʨʽʚ ʷʢ ʩʝʟʦʥ ʨʦʢʫ, ʚʽʢ ʧʪʠʮʽ, ʤʘʩʘ ʷʡʮʷ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʢʘʨʘʣʫʧʠ. ɺʦʥʘ ʻ ʚʘʞʣʠʚʠʤ 
ʢʦʥʪʨʦʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʮʝʩʫ ʽʥʢʫʙʘʮʽʾ, ʪʦʤʫ ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʦʜʥʠʤ ʦʙʤʽʥʦʤ ʟʘʨʦʜʢʘ ʽ ʚʧʣʠʚʘʻ ʥʝ 
ʪʽʣʴʢʠ ʥʘ ʡʦʛʦ ʨʦʟʚʠʪʦʢ ʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʢʫʙʘʮʽʡ, ʘ ʡ ʥʘ ʷʢʽʩʪʴ ʚʠʚʝʜʝʥʦʛʦ ʤʦʣʦʜʥʷʢʫ. ʋ ʥʦʨʤʽ ʚʪʨʘʪʘ ʤʘʩʠ 
ʷʻʮʴ ʩʪʘʥʦʚʠʪʴ:ʥʜʠʯʦʢ ï 10,5ï12,0%, ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʣʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʷʻʮʴ ʧʦʜʦʚʞʫʻʪʴʩʷ, 
ʚʠʚʦʜʠʤʽʩʪʴ ʷʻʮʴ ʪʘ ʷʢʽʩʪʴ ʢʫʨʯʘʪ ʟʥʠʞʫʶʪʴʩʷ . ʋ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʚ ʙʽʣʢʫ ʪʘ ʞʦʚʪʢʫ ʷʻʮʴ ʚʽʜʙʫʚʘʶʪʴʩʷ 
ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʝʤʙʨʽʦʥʽʚ ʷʢ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʷʻʮʴ, ʪʘʢ ʽ ʥʘ 
ʧʦʯʘʪʢʫ ʽʥʢʫʙʘʮʽʾ. ʗʡʮʷ ʚʪʨʘʯʘʶʪʴ ʚʦʜʫ, ʙʣʘʩʪʦʜʠʩʢ ʩʪʘʨʽʰʘʻ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʟʤʽʥʠ ʞʦʚʪʢʘ 
ʪʘ ʙʽʣʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʷʻʮʴ, ʘ, ʦʪʞʝ, ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 
ʟʘʨʦʜʢʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʚʦʜʠʪʴʩʷ ʩʣʘʙʠʡ, ʥʝʞʠʪʪʻʟʜʘʪʥʠʡ ʤʦʣʦʜʥʷʢ. ɺʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʜʦʚʦʜʷʪʴ ʪʦʡ 
ʬʘʢʪ, ʱʦ ʧʦʛʽʨʰʝʥʥʷ ʚʠʚʦʜʠʤʦʩʪʽ ʷʻʮʴ ʪʘ ʚʠʚʦʜʫ ʤʦʣʦʜʥʷʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ 10-ʪʠ ʜʽʙ ʟʙʝʨʽʛʘʥʥʷ 
ʟʘ ʪʘʢʠʭ ʫʤʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ ï 110ʉ ʪʘ ʚʦʣʦʛʽʩʪʴ ï 80%. ɿʘ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ (21 ʜʦʙʘ) ʟʙʝʨʽʛʘʥʥʷ ʷʻʮʴ 
ʚʠʚʦʜʠʤʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 18,11% .ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʷʻʮʴ ʙʽʣʴʰʝ 5-ʪʠ ʜʽʙ ʚʠʚʦʜʠʤʽʩʪʴ 
ʷʻʮʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 0,5ï1% ʟʘ ʢʦʞʥʫ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʟʙʝʨʽʛʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʝʤʙʨʽʦʥʘʣʴʥʘ ʩʤʝʨʪʥʽʩʪʴ 
ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ ʽʥʢʫʙʘʮʽʾ ʽ ʫ ʚʠʚʽʜʥʠʡ ʧʝʨʽʦʜ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʣʘʙʦʛʦ 
ʥʝʢʦʥʜʠʮʽʡʥʦʛʦ ʤʦʣʦʜʥʷʢʫ. 

ɺʠʩʥʦʚʦʢ. ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʚʦʜʠʤʽʩʪʴ ʷʻʮʴ ʻ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, 
ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʚʽʢ ʧʪʠʮʽ, ʤʘʩʘ ʽʥʢʫʙʘʮʽʡʥʦʛʦ 
ʷʡʮʷ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ ʷʡʮʷ. 
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ʎʟʘʦ ɯʥʴʽʥʴ, ʘʩʧʽʨʘʥʪʢʘ ʢʘʬʝʜʨʠ çɹʽʦʭʽʤʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʩ-ʛ. ʥʘʫʢ ʂʠʩʝʣʴʦʚ ʆ.ɹ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʦʣʽʩʘʭʘʨʠʜ ʘʩʪʨʘʛʘʣʫ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ ʪʨʘʜʠʮʽʡʥʦʾ ʢʠʪʘʡʩʴʢʦʾ ʤʝʜʠʮʠʥʠ. ʋ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʝ ʥʦʚʠʡ ʪʠʧ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ ʡ ʤʦʞʝ ʫ 
ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʽ ʘʥʪʠʙʽʦʪʠʢʠ. ʊʘʢʘ ʟʘʤʽʥʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʽʤʫʥʽʪʝʪʫ 
ʧʪʠʮʽ ʪʘ ʩʧʨʠʷʻ ʡʦʛʦ ʰʚʠʜʢʦʤʫ ʨʦʩʪʫ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ 
ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʨʤʽʚ ʩʪʘʻ ʜʝʜʘʣʽ ʧʦʰʠʨʝʥʠʤ. ɸʣʝ ʥʘ ʞʘʣʴ ʮʝ ʧʠʪʘʥʥʷ ʥʘ  ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʦ. ɼʦʩʠʪʴ 
ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʪʠʮʽ ʘʥʪʠʙʽʦʪʠʢʠ. 
ʂʦʤʙʽʢʦʨʤʦʚʽ ʟʘʚʦʜʠ ʚʠʨʦʙʣʷʶʪʴ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʞʝ ʧʦʥʘʜ 40 ʨʦʢʽʚ. ɺʦʥʠ 
ʟʛ̔ʨʘʣʠ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʭʚʦʨʦʙ ʪʚʘʨʠʥ, ʩʧʨʠʷʥʥʽ ʰʚʠʜʢʦʤʫ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʧʪʠʮʽ, 
ʟʙʽʣʴʰʝʥʥʶ ʚʠʧʫʩʢʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʧʣʝʤʽʥʥʦʾ ʙʘʟʠ. ɸʣʝ ʯʝʨʝʟ ʨʽʟʥʽ ʧʦʙʽʯʥʽ 
ʝʬʝʢʪʠ (ʪʘʢʽ ʷʢ ʟʘʣʠʰʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʨʝʧʘʨʘʪʫ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ), ʙʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʪʚʘʨʠʥʥʠʢʽʚ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ. ɿ ʮʽʻʾ 
ʧʨʠʯʠʥʠ ʙʘʛʘʪʦ ʢʨʘʾʥ ʩʚʽʪʫ ʟʘʙʦʨʦʥʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʪʠʙʽʦʪʠʢʠ ʚ ʢʦʨʤʘʭ. ʉʘʤʝ ʮʽ ʧʨʠʯʠʥʠ 
ʩʧʦʥʫʢʘʶʪʴ ʚʠʨʦʙʥʠʢʽʚ ʰʫʢʘʪʠ ʟʝʣʝʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʘʥʪʠʙʽʦʪʠʢʘʤ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʟʘʤʽʥʥʠʢʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ 
ʤʦʞʝ ʙʫʪʠ ʘʩʪʨʘʛʘʣ. 

 ɸʩʪʨʘʛʘʣ ï ʮʝ ʚʠʩʫʰʝʥʠʡ ʢʦʨʽʥʴ Astragalus mongolicus (Astragalus membranaceus (Fisch), Bge

var Mongholicus (Bge) ʪʘ Astragalus membranaceus (Astragalus membranaceus (Fisch) Bge) ʩʽʤʝʡʩʪʚʦ 

ʙʦʙʦʚʠʭ - Astragalus. ʎʝ ʦʜʠʥ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʪʘʡʩʴʢʠʭ ʣʽʢʽʚ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ 
ʨʦʢʽʚ ʷʢ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʪʘ ʽʤʫʥʥʠʡ ʧʨʝʧʘʨʘʪ. ɸʩʪʨʘʛʘʣ ʤʽʩʪʠʪʴ ʧʦʣʽʩʘʭʘʨʠʜʠ, ʙʽʣʢʠ, ʘʣʢʘʣʦʾʜʠ, 
ʘʤʽʥʦʢʠʩʣʦʪʠ, ʬʣʘʚʦʥʦʾʜʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʣʽʩʘʭʘʨʠʜʠ 
ʘʩʪʨʘʛʘʣʫ (APS) ʦʪʨʠʤʫʶʪʴ ʟ ʘʩʪʨʘʛʘʣʫ ʽ ʻ ʦʩʥʦʚʥʠʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʩʪʨʘʛʘʣʫ. ɹʘʛʘʪʦ 
ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʣʠ, ʱʦ APS ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ  ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʧʪʠʮʽ ʪʘ ʩʪʠʤʫʣʶʻ ʧʦʢʘʟʥʠʢʠ 
ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʪʦʤʫ ʚʽʥ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʡ ʽ ʚʩʝ ʯʘʩʪʽʰʝ  ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ. 

 ɸʩʪʨʘʛʘʣ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʩʪʨʘʥʫ, ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ, 
ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʫ ʪʘ ʢʠʩʣʦʪʥʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ. ʂʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʮʝ ʧʦʨʦʰʦʢ ʢʦʨʠʯʥʝʚʦ-ʞʦʚʪʦʛʦ 
ʢʦʣʴʦʨʫ ʟʽ ʟʣʝʛʢʘ ʩʦʣʦʜʢʫʚʘʪʠʤ ʩʤʘʢʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ APS ʚʠʱʝ 200Áʉ, ʮʫʢʨʠ ʚ ʦʩʥʦʚʥʦʤʫ 
ʩʢʣʘʜʘʶʪʴʩʷ ʟ Ŭ-ʛʣʽʢʦʟʠʜʥʠʭ ʟʚôʷʟʢʽʚ. ɼʦ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʠʭ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʢʮʽʾ APS ʥʘʣʝʞʘʪʴ: ʝʢʩʪʨʘʢʮʽʷ 
ʚʦʜʦʶ, ʩʧʠʨʪʦʤ, ʝʢʩʪʨʘʢʮʽʷ ʫʣʴʪʨʘʟʚʫʢʦʤ, ʤʽʢʨʦʭʚʠʣʴʦʚʘ ʝʢʩʪʨʘʢʮʽʷ ʪʦʱʦ, ʩʝʨʝʜ ʷʢʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʘ 
ʝʢʩʪʨʘʢʮʽʷ APS ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ. 

 ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʝʭʘʥʽʟʤ ʽʤʫʥʥʦʾ ʨʝʛʫʣʷʮʽʾ APS ʤʘʻ ʪʘʢʽ ʘʩʧʝʢʪʠ: ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʠʭ ʩʠʩʪʝʤ 
ʪʚʘʨʠʥ; ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʪʘʢʠʭ ʷʢ: ʊ-
ʢʣʽʪʠʥʠ, ɺ-ʢʣʽʪʠʥʠ, ʂ-ʢʣʽʪʠʥʠ, NK-ʢʣʽʪʠʥʠ ʪʦʱʦ, ʘʢʪʠʚʽʟʫʻ ʬʫʥʢʮʽʾ ʤʘʢʨʦʬʘʛʽʚ, ʧʦʩʠʣʶʻ ʡʦʛʦ ʬʘʛʦʮʠʪʦʟ, 
ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʨʦʙʢʫ ʪʘ ʜʦʩʪʘʚʢʫ ʘʥʪʠʛʝʥʽʚ, ʩʧʨʠʷʻ ʩʝʢʨʝʮʽʾ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʮʠʪʦʢʽʥʽʚ, ʩʧʨʠʷʻ ʪʘ ʨʝʛʫʣʶʻ 
ʩʠʥʪʝʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʢʦʤʧʣʝʤʝʥʪʽʚ, ʘʢʪʠʚʽʟʫʻ ɺ-ʣʽʤʬʦʮʠʪʠ ʡ ʊ-ʣʽʤʬʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ NK-
ʢʣʽʪʠʥʠ, ʧʦʩʠʣʶʻ ʬʫʥʢʮʽʶ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, ʧʦʢʨʘʱʫʻ ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʽ ʢʣʽʪʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

 ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʟʥʘʯʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʘʩʪʨʘʛʘʣʫ ʥʘ ʽʤʫʥʥʽ ʩʠʩʪʝʤʠ ʫ ʧʪʠʮʽ. 
ɼʦ ʮʝʥʪʨʘʣʴʥʠʭ ʽʤʫʥʥʠʭ ʩʠʩʪʝʤ ʥʘʣʝʞʘʪʴ ʪʢʘʥʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʪʠʤʫʩʫ. ɰʭ ʨʦʣʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 
ʢʝʨʫʚʘʪʠ ʚʠʨʦʙʣʝʥʥʷʤ, ʧʨʦʣʽʬʝʨʘʮʽʻʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʪʘ ʜʦʟʨʽʚʘʥʥʷʤ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʪʘ 
ʨʝʛʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʝʨʠʬʝʨʠʯʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʪʘ ʽʤʫʥʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤʫ. ɼʦ ʧʝʨʠʬʝʨʠʯʥʠʭ ʽʤʫʥʥʠʭ 
ʦʨʛʘʥʽʚ ʥʘʣʝʞʘʪʴ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ, ʩʝʣʝʟʽʥʢʘ ʪʦʱʦ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʤʽʩʮʝ ʜʣʷ ʘʛʨʝʛʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʪʘ 
ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʈʦʟʚʠʪʦʢ ʽʤʫʥʥʠʭ ʦʨʛʘʥʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʥʝ ʥʘ ʽʤʫʥʽʪʝʪ ʦʨʛʘʥʽʟʤʫ. ɹʘʛʘʪʦ 
ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ APS ʜʦ ʨʘʮʽʦʥʫ ʧʪʠʮʽ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʧʽʜʚʠʱʠʪʠ ʬʫʥʢʮʽʶ ʽʤʫʥʥʠʭ 
ʦʨʛʘʥʽʚ, ʧʦʣʽʧʰʠʪʠ ʽʥʜʝʢʩ ʦʨʛʘʥʽʚ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʦʨʛʘʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʥʠʢʠ ʚʠʚʯʘʣʠ 
ʚʧʣʠʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ APS ʥʘ ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ, ʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 
APS ʚʘʛʘ ʪʠʤʫʩʫ ʪʘ ʩʝʣʝʟʽʥʢʠ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ, ʱʦ ʥʘ ʝʬʝʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ APS ʪʘʢʦʞ 
ʚʧʣʠʚʘʻ ʩʪʘʪʴ ʽ ʩʪʘʜʽʷ ʨʦʩʪʫ ʧʪʠʮʽ. 

 ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ APS, ʽ ʜʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ 
ʝʬʝʢʪʠ APS ʧʦʩʪʫʧʦʚʦ ʚʠʟʥʘʶʪʴʩʷ ʚʯʝʥʠʤʠ. ʗʢ ʥʘʪʫʨʘʣʴʥʘ ʨʦʩʣʠʥʥʘ ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ, APS ʤʦʞʝ 
ʟʥʘʯʥʦ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʘ ʪʘʢʦʞ 
ʧʦʢʨʘʱʫʚʘʪʠ ʽʤʫʥʽʪʝʪ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʨʝʧʘʨʘʪʫ ʪʘ ʾʭ ʟʘʣʠʰʢʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. 
ʆʜʥʘʢ ʽʩʥʫʻ ʚʽʜʥʦʩʥʦ ʤʘʣʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʤʝʭʘʥʽʟʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ APS 
ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ. 
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ʉʋʏɸʉʅɸ ʉʀʊʋɸʎɯʗ ɼʆʉʃɯɼɾɽʅʔ ʉʆɹɸʂ ʇʆʈʆɼʀ ʈʆʊɺɽʁʃɽʈ  
ʑʆɼʆ ɻɽʅɽʊʀʏʅʆɰ ʍɺʆʈʆɹʀ JLPP ɺ ʋʂʈɸɰʅɯ 

 
ɹʨʫʩʥʠʢ ʆ.ʉ., ʩʪʫʜ. 1 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ʟʘʦʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɹʫʣʘ ʃ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʩʫʯʘʩʥʽʡ ʢʽʥʦʣʦʛʽʯʥʽʡ ʩʧʽʣʴʥʦʪʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʥʘʙʠʨʘʶʪʴ ʥʝʘʙʠʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʣʽʜʥʠʢʽʚ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʝʥʝʪʠʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠʪʘʤʘʥʥʽ ʦʢʨʝʤʠʤ ʧʦʨʦʜʘʤ. ɿʥʘʥʥʷ ʧʨʦ ʭʚʦʨʦʙʫ, 
ʧʨʦ ʥʦʩʽʾʚ ʭʚʦʨʦʙʠ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʥʘʩʣʽʜʫʚʘʥʥʷ ʜʘʶʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘʚʦʜʯʠʢʘʤ ʟʤʦʛʫ 
ʧʨʘʚʠʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʧʘʨʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʘʨʦʜʞʝʥʥʷ ʭʚʦʨʠʭ ʮʫʮʝʥʷʪ ʪʘ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʦʩʽʾʚ. 
ʇʦʨʦʜʘ ʨʦʪʚʝʡʣʝʨ ʚʟʘʛʘʣʽ ʥʝ ʤʘʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʭʚʦʨʦʙ, ʘʣʝ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ 
ɺʩʝʛʝʨʤʘʥʩʴʢʠʡ ʨʦʪʚʝʡʣʝʨ ʢʣʫʙ ʧʦʯʘʚ ʥʘʧʦʣʷʛʘʪʠ ʥʘ ʪʝʩʪʫʚʘʥʥʽ ʧʣʽʜʥʠʢʽʚ ʥʘ ʛʝʥʝʪʠʯʥʫ ʭʚʦʨʦʙʫ 
ʖʚʝʥʘʣʴʥʠʡ ʇʘʨʘʣʽʯ ɻʦʨʪʘʥʽ ( JLPP).  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʘʛʘʪʦ ʨʦʟʧʣʽʜʥʠʢʽʚ ʚ ɭʚʨʦʧʽ ʜʦʪʨʠʤʫʶʪʴʩʷ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʅʘʞʘʣʴ, ʚ 
ʋʢʨʘʾʥʽ ʮʷ ʪʝʥʜʝʥʮʽʷ ʥʝ ʦʪʨʠʤʘʣʘ ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʅʘʤʠ ʩʧʽʣʴʥʦ ʟ ʽʥʽʮʽʘʪʠʚʥʦʶ ʛʨʫʧʦʶ ʟʘʚʦʜʯʠʢʽʚ ʽ ʚʣʘʩʥʠʢʽʚ ʨʦʪʚʝʡʣʝʨʽʚ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʥʝʪʠʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʙʘʢ ʧʦʨʦʜʠ ʨʦʪʚʝʡʣʝʨ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʦʩʽʡʩʪʚʘ ʛʝʥʘ ʭʚʦʨʦʙʠ JLPP. 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʛʝʥʝʪʠʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ "ɿʦʦʛʝʥ-ʋʢʨʘʾʥʘ" ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʪʠʯʥʠʭ ʪʝʩʪʽʚ 
ʙʫʢʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ. 

ʅʘ ʞʘʣʴ ʚ ʋʢʨʘʾʥʽ ʧʨʦʭʦʜʠʪʴ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʮʶ ʭʚʦʨʦʙʫ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʦʙʘʢ. ʅʝʦʙʭʽʜʥʦ 
ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʩʥʦʚʥʘ ʤʘʩʘ ʜʦʩʣʽʜʞʝʥʠʭ ʪʚʘʨʠʥ ʥʝ ʻ ʥʦʩʽʷʤʠ ʛʝʥʘ JLPP. ɸʣʝ ʻ ʢʽʣʴʢʘ ʧʣʽʜʥʠʢʽʚ, ʷʢʽ ʥʝʩʫʪʴ 
ʛʝʥ ʭʚʦʨʦʙʠ. ʎʝ ʩʫʢʘ Liga Chempionov Viva Vita, ʤ.ʏʝʨʥʽʚʮʽ, ʧʝʩ Filimon Teren, ʤ.ʆʣʝʢʩʘʥʜʨʽʷ, ʧʝʩ Guy 
Devoutid Stars ʪʘ ʧʝʩ  Ksaver Top Black, ʤ. ʍʝʨʩʦʥ. 

ʋʩʽ ʮʽ ʧʣʽʜʥʠʢʠ ʤʘʶʪʴ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʥʘ ʚʠʩʪʘʚʢʘʭ, ʙʘʛʘʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʣʝʤʽʥʥʽʡ ʨʦʙʦʪʽ. 
ʊʦʞ ʟʘ ʢʽʣʴʢʘ ʨʦʢʽʚ ʤʠ ʙʫʜʝʤʦ ʤʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʛʦʣʽʚ'ʷ, ʷʢʝ ʙʫʜʝ ʥʦʩʽʷʤʠ ʭʚʦʨʦʙʠ JLPP. ɸ ʫ ʚʠʧʘʜʢʫ 
ʚ'ʷʟʦʢ ʥʘʱʘʜʢʽʚ ʮʠʭ ʧʣʽʜʥʠʢʽʚ ʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʭʚʦʨʠʭ ʮʫʮʝʥʷʪ, ʷʢʽ ʥʝ ʜʦʞʠʚʘʶʪʴ ʜʦ 6-ʪʠʤʽʩʷʯʥʦʛʦ 
ʚʽʢʫ.  

ʑʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʪʘʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ?  
ʇʦ-ʧʝʨʰʝ, ʮʝ ʦʙʦʚ'ʷʟʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʧʣʽʜʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʥʘʱʘʜʢʽʚ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʩʦʙʘʢ.  
ʇʦ-ʜʨʫʛʝ, ʚʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ-ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʧʘʨʠ ʜʣʷ ʚ'ʷʟʢʠ. 
ʇʦ-ʪʨʝʪʻ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʽʜʥʠʢʽʚ-ʥʦʩʽʾʚ, ʧʫʩʢʘʪʠ ʫ ʨʦʟʚʝʜʝʥʥʷ ʧʣʽʜʥʠʢʘ-ʥʦʩʽʷ  ʣʠʰʝ 

ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʥ ʻ ʚʠʜʘʪʥʦʶ ʩʦʙʘʢʦʶ, ʷʢʘ ʤʘʻ ʷʨʢʦ ʚʠʨʘʞʝʥʠʡ ʧʦʨʦʜʥʠʡ ʪʠʧ, ʧʨʘʚʠʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ 
ʪʝʤʧʝʨʘʤʝʥʪ ʪʘ ʤʘʻ  ʮʽʥʥʝ ʜʣʷ ʥʘʰʦʛʦ ʨʝʛʽʦʥʫ ʧʦʭʦʜʞʝʥʥʷ. 

ɸ ʚʝʣʠʢʠʤ ʨʦʟʧʣʽʜʥʠʢʘʤ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʠ ʢʫʧʽʚʣʽ ʧʣʝʤʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʪʠ ʛʝʥʝʪʠʯʥʠʡ 
ʪʝʩʪ ʜʦ ʢʫʧʽʚʣʽ ʪʚʘʨʠʥʠ, ʽ ʢʫʧʫʚʘʪʠ ʣʠʰʝ ʛʝʥʝʪʠʯʥʦ ʯʠʩʪʠʭ ʚʽʜ ʭʚʦʨʦʙʠ JLPP ʧʣʽʜʥʠʢʽʚ. 

ɯʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʨʽʜ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʶʜʝʡ. ʈʦʣʴ ʟʘʚʦʜʯʠʢʘ ʫ 
ʬʦʨʤʫʚʘʥʥʽ ʧʦʨʦʜʠ ʧʝʨʰʦʯʝʨʛʦʚʘ. ɯ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʨʦʜʘ ʨʦʪʚʝʡʣʝʨ ʨʦʟʚʠʚʘʣʘʩʴ ʧʨʘʚʠʣʴʥʦ, ʙʫʣʘ 
ʤʽʮʥʦʶ ʽ ʟʜʦʨʦʚʦʶ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʟʘʚʦʜʯʠʢʘ ʜʦ ʩʚʦʻʾ ʩʧʨʘʚʠ.  ʅʝʦʙʭʽʜʥʝ ʛʝʥʝʪʠʯʥʝ 
ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʧʦʰʠʨʝʥʥʶ ʥʦʩʽʡʩʪʚʘ ʭʚʦʨʦʙʠ JLPP ʚ ʧʦʨʦʜʽ ʩʝʨʝʜ ʩʫʯʘʩʥʦʛʦ 
ʧʦʛʦʣʽʚ'ʷ ʋʢʨʘʾʥʠ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʂʦʨʞ ʂ. ɯ., ʩʪʫʜ. 1 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ʟʘʦʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɹʫʣʘ ʃ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɹʦʨʜʝʨ ʢʦʣʣʽ - ʮʝ ʧʦʨʦʜʘ ʧʘʩʪʫʰʠʭ ʩʦʙʘʢ, ʷʢʘ ʚʠʚʝʜʝʥʘ ʥʘ ɹʨʠʪʘʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʥʘʧʨʠʢʽʥʮʽ 19 

ʩʪʦʣʽʪʪʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʠʧʘʩʫ ʚʽʚʝʮʴ. ʅʘ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʧʦʨʦʜʠ ʨʦʟʨʽʟʥʷʣʠ ʯʦʪʠʨʠ ʪʠʧʠ ʙʦʨʜʝʨ 
ʢʦʣʣʽ:  

- ʪʠʧ ñNorthumbrianò ï ʩʦʙʘʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ, ʟ ʧʦʜʚʽʡʥʠʤ ʪʠʧʦʤ ʰʝʨʩʪʽ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ ʟ 
ʥʝʚʝʣʠʢʠʤʠ ʙʽʣʠʤʠ ʚʽʜʤʽʪʠʥʘʤʠ, ʟ ʥʘʧʽʚʩʪʦʷʯʠʤʠ ʚʫʭʘʤʠ; 

- ʪʠʧ ñWiston Capò ï  ʩʦʙʘʢʠ ʙʽʣʴʰʦʛʦ ʟʨʦʩʪʫ, ʟ ʧʦʜʚʽʡʥʦʶ ʙʽʣʴʰʝ ʜʦʚʛʦʶ ʰʝʨʩʪʶ, ʟ ʚʝʣʠʢʠʤʠ 
ʙʽʣʠʤʠ ʚʽʜʤʽʪʠʥʘʤʠ, ʚʝʣʠʢʦʶ ʟʘʢʚʘʜʨʘʯʝʥʦʶ ʛʦʣʦʚʦʶ, ʧʝʨʝʚʘʞʥʦ ʟʽ ʩʪʦʷʯʠʤʠ ʚʫʭʘʤʠ; 

- ʪʠʧ ñNapeò - ʩʦʙʘʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ, ʤʘʶʪʴ ʜʦʚʰʽ ʥʦʛʠ ʪʘ ʢʦʨʦʪʰʝ ʪʽʣʦ, ʟ ʧʦʜʚʽʡʥʦʶ ʢʦʨʦʪʢʦʶ 
ʰʝʨʩʪʶ, ʣʝʛʰʽ ʪʘ ʰʚʠʜʰʽ, ʧʝʨʝʚʘʞʥʦ ʟʽ ʩʪʦʷʯʠʤʠ ʚʫʭʘʤʠ; 

- ʪʠʧ ñHerdmanôs Tommyò ï ʧʦʭʦʜʷʪʴ ʚʽʜ ʪʠʧʫ ñNorthumbrianò, ʩʦʙʘʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ,  ʟ 
ʧʦʜʚʽʡʥʠʤ ʪʠʧʦʤ ʰʝʨʩʪʽ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ ʟ ʥʝʚʝʣʠʢʠʤʠ ʙʽʣʠʤʠ ʚʽʜʤʽʪʠʥʘʤʠ ʪʘ ʧʽʜʧʘʣʦʤ, ʟ 
ʥʘʧʽʚʩʪʦʷʯʠʤʠ ʚʫʭʘʤʠ. 

ʆʩʢʽʣʴʢʠ ʙʦʨʜʝʨ ʢʦʣʣʽ ʙʫʣʠ ʨʦʙʦʯʦʶ ʧʦʨʦʜʦʶ, ʪʦ ʧʨʦʚʦʜʠʣʠ ʙʘʛʘʪʦ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʚʠʧʘʩʘʥʥʷ 
ʪʚʘʨʠʥ. ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʪʠʧʦʤ (ʝʢʩʪʝʨóʻʨʦʤ). ʂʦʥʢʫʨʩ "ʪʠʧʫ" ʙʫʚ, ʧʦ ʩʫʪʽ, ʪʠʤ, ʱʦ ʤʠ 
ʩʴʦʛʦʜʥʽ ʥʘʟʠʚʘʻʤʦ ʚʠʩʪʘʚʢʦʶ ʩʦʙʘʢ. ʉʦʙʘʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʬʽʟʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʭʪʦ 
ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚʽʚʯʘʨʩʪʚʘ. ʉʪʘʥʜʘʨʪʠ ʧʦʨʦʜʠ ʥʘʧʠʩʘʥʽ ʜʣʷ ʦʧʠʩʫ ʬʽʟʠʯʥʦʾ ʙʫʜʦʚʠ 
ʩʦʙʘʢʠ, ʘ ʜʣʷ ʙʦʨʜʝʨ ʢʦʣʣʽ - ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʘʩʧʝʢʪʽʚ ʙʫʜʦʚʠ, ʷʢʽ 
ʩʧʨʠʷʶʪʴ ʩʪʠʣʶ ʨʦʙʦʪʠ ʩʦʙʘʢʠ ʪʘ ʯʦʪʠʨʴʦʤ ʚʧʽʟʥʘʚʘʥʠʤʠ "ʪʠʧʘʤ", ʷʢʽ 
ʦʧʠʩʘʥʽ ʚʠʱʝ. ɹʽʣʴʰʽʩʪʴ ʥʘʡʢʨʘʱʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʻʾ 
ʧʦʨʦʜʠ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʜʦ ʩʦʙʘʢʠ ʟ ʢʣʠʯʢʦʶ Old Hemp (ʨʠʩ.1), ʚʽʜ ʷʢʦʛʦ 
ʧʦʭʦʜʠʚ ʪʠʧ ñNorthumbrianò. 

ʇʨʠʟʥʘʯʝʥʥʷ ʩʦʙʘʢ ʧʦʨʦʜʠ ʙʦʨʜʝʨ ʢʦʣʣʽ, ʚʠʧʘʩ ʦʚʝʮʴ, ʚʠʤʘʛʘʣʦ 
ʪʘʢʦʞ ʚʽʜʙʦʨʫ ʩʦʙʘʢ ʟ ʚʠʥʷʪʢʦʚʠʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ, 
ʘʥʘʣʽʪʠʯʥʠʤ ʤʠʩʣʝʥʥʷʤ, ʬʽʟʠʯʥʦʶ ʚʠʪʨʠʚʘʣʽʩʪʶ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 
ʘʥʘʪʦʤʽʻʶ. 

ʇʦʨʦʜʘ ʙʦʨʜʝʨ ʢʦʣʣʽ ʝʚʦʣʶʮʽʦʥʫʚʘʣʘ ʧʨʦʪʷʛʦʤ ʩʦʪʝʥʴ ʨʦʢʽʚ, 
ʚʧʝʨʰʝ ʦʪʨʠʤʘʚ ʩʚʦʶ ʥʘʟʚʫ ʪʨʦʭʠ ʙʽʣʴʰʝ 100 ʨʦʢʽʚ ʪʦʤʫ, ʽ ʟ ʪʠʭ ʧʽʨ 
ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ. ʅʘʨʘʟʽ, ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʘ ʧʦʨʦʜʘ, ʚʦʥʠ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʷʢ ʩʦʙʘʢʠ-ʨʷʪʽʚʥʠʢʠ, ʧʦʰʫʢʦʚʽ ʩʦʙʘʢʠ, 
ʩʧʦʨʪʩʤʝʥʠ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʢʽʥʦʣʦʛʽʯʥʦʛʦ ʩʧʦʨʪʫ, ʰʦʫ-ʩʦʙʘʢʠ ʪʘ ʷʢ 
ʢʦʤʧʘʥʴʡʦʥʠ.  

ɯ ʜʦʩʽ ʨʽʟʥʽ ʪʠʧʠ ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʫ ʧʦʨʦʜʽ. ʉʝʨʝʜ ʚʠʩʪʘʚʢʦʚʠʭ ʩʦʙʘʢ ʙʽʣʴʰʽʩʪʴ ʧʦʭʦʜʷʪʴ ʚʽʜ ʧʨʝʜʢʽʚ 
ʪʠʧʫ ñWiston Capò. ʉʦʙʘʢʠ ʟ ʚʝʣʠʢʦʶ ʜʦʚʛʦʶ ʧʦʜʚʽʡʥʦʶ ʰʝʨʩʪʶ, ʷʢʽ ʤʘʶʪʴ ʛʘʨʥʫ ʧʨʠʢʨʘʰʘʶʯʫ ʰʝʨʩʪʴ, 
ʩʠʤʝʪʨʠʯʥʠʡ ʢʣʘʩʠʯʥʠʡ ʯʦʨʥʦ-ʙʽʣʠʡ ʦʢʨʘʩ. ʅʘ ʞʘʣʴ, ʰʦʫ-ʩʦʙʘʢ ʨʽʜʢʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 
ʥʘ ʧʘʩʪʫʰʠʡ ʽʥʩʪʠʥʢʪ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟ ʯʘʩʦʤ ʮʽ ʩʦʙʘʢʠ ʚʪʨʘʪʷʪʴ ʧʦʨʦʜʥʠʡ ʽʥʩʪʠʥʢʪ, ʘʜʞʝ ʜʣʷ 
ʧʣʝʤʽʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʟʧʣʽʜʥʠʢʽʚ ʰʦʫ-ʩʦʙʘʢ ʡʦʛʦ ʥʝ ʧʨʠʡʤʘʶʪʴ ʜʦ ʫʚʘʛʠ.  

ɹʘʛʘʪʦʚʽʢʦʚʠʡ ʚʽʜʙʽʨ ʮʠʭ ʩʦʙʘʢ ʟʘ ʨʦʙʦʯʠʤʠ ʷʢʦʩʪʷʤʠ ʜʦʟʚʦʣʠʚ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʧʦʨʦʜʠ ʙʦʨʜʝʨ 
ʢʦʣʣʽ ʪʘʢʦʞ ʧʦʢʘʟʫʚʘʪʠ ʚʠʥʷʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʙʘʛʘʪʴʦʭ ʚʠʜʘʭ ʩʧʦʨʪʫ. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʘʩʪʽ ʙʦʨʜʝʨ 
ʢʦʣʣʽ ʫ ʟʤʘʛʘʥʥʷʭ ʟ ʘʜʞʠʣʽʪʽ ʪʘ ʬʨʽʟʙʽ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʝʨʝʜ ʩʧʦʨʪʠʚʥʠʭ ʩʦʙʘʢ ʯʘʩʪʽʰʝ ʤʦʞʥʘ 
ʟʫʩʪʨʽʪʠ ʩʦʙʘʢ ʪʨʴʦʭ ʽʥʰʠʭ ʪʠʧʽʚ. ʎʝ ʣʝʛʢʽ, ʨʫʭʣʠʚʽ, ʚʠʪʨʠʚʘʣʽ, ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʩʦʙʘʢʠ, ʟ ʚʝʣʠʢʦʶ 
ʞʘʛʦʶ ʜʦ ʧʨʘʮʽ. ʗʨʢʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʪʠʧʽʚ ñNorthumbrianò, ñNapeò ʪʘ ñHerdmanôs Tommyò  ʩʝʨʝʜ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʛʦʣʽʚóʷ ʤʦʞʥʘ ʥʘʟʚʘʪʠ Adventure The Fortune (ʚʣ. ɸʥʥʘ ʂʘʣʽʥʽʥʘ), Callisto Kasia Ever-
Ready (ʚʣ. ɼʘʨôʷ ʉʫʜʘʢʦʚʘ), Cheetah from Kasta Ukraine (ʚʣ. ʄʘʨʽʷ ɹʘʪʯʝʥʢʦ), Alta Adrenalina (ʚʣ. ɼʽʘʥʘ 
ʍʦʣʦʜ). ʉʝʨʝʜ ʥʠʭ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʜʥʠʭ ʽʥʩʪʠʥʢʪʽʚ ʙʽʣʴʰʘ. 

ʈʠʩ. 1. ɹʦʨʜʝʨ ʢʦʣʣʽ 
Old Hemp 

https://uk.wikipedia.org/w/index.php?title=Old_Hemp&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=Old_Hemp&action=edit&redlink=1
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ʐʢʫʨʢʦ ʄ.ɯ., ʘʩʧʽʨʘʥʪʢʘ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʥʜʘʨʝʥʢʦ ʖ.ɺ. ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʯʘʩʥʝ ʧʪʘʭʽʚʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʫ ʧʦʟʠʮʽʶ ʩʝʨʝʜ ʽʥʰʠʭ 

ʛʘʣʫʟʝʡ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʷ ʛʘʣʫʟʴ ʚ ʢʦʨʦʪʢʽ ʩʪʨʦʢʠ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ 
ʧʦʚʥʦʮʽʥʥʠʤʠ  ʙʽʣʢʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʤôʷʩʦ, ʷʡʮʷ), ʘ ʟ ʽʥʰʦʛʦ ï ʛʘʨʘʥʪʫʻ ʚʣʘʩʥʠʢʘʤ ʧʪʠʮʽ 
ʰʚʠʜʢʝ ʧʦʚʝʨʥʝʥʥʷ ʽʟ ʧʨʠʙʫʪʢʦʤ ʚʢʣʘʜʝʥʠʭ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʢʦʰʪʽʚ. ʍʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʧʪʘʭʽʚʥʠʮʪʚʘ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʦʞʠʚʥʽʩʪʶ, ʯʫʜʦʚʠʤʠ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʽ ʪʦʤʫ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ 
ʜʽʻʪʠʯʥʦʛʦ ʪʘ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʋʢʨʘʾʥʽ ʚʣʘʩʥʦʾ ʧʣʝʤʽʥʥʦʾ ʙʘʟʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʫʣʘʨʜʽʚ, ʘʢʪʫʘʣʴʥʠʤ ʻ 
ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʧʦʰʫʢʦʚʠʭ ʩʭʨʝʱʫʚʘʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʽʞʨʦʜʦʚʠʭ 
ʛʽʙʨʠʜʽʚ ʢʘʯʦʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʩʚʽʡʩʴʢʠʭ ʢʘʯʦʢ ʚʽʪʯʠʟʥʷʥʦʛʦ ʛʝʥʦʬʦʥʜʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 2015-16 ʨʦʢʽʚ ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 
çʇʦʚʽʪ-ɸʛʨʦè ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʝʣʷʥʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟ 
ʜʠʥʘʤʽʢʠ ʞʠʚʦʾ ʤʘʩʠ ʤʦʣʦʜʥʷʢʫ 9 ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʧʦ 50 ʛʦʣ. ʚ ʢʦʞʥʽʡ) ʧʦʢʘʟʘʚ, ʱʦ ʚ ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʧʦʨʦʜʥʽ 
ʡ ʛʽʙʨʠʜʥʽ ʢʘʯʝʥʷʪʘ ʤʘʣʠ ʙʣʠʟʴʢʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʞʠʚʦʾ ʤʘʩʠ (48,8 - 52,2ʛ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʢʘʯʝʥʷʪ 
ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ ʤʘʣʘ ʜʝʷʢʫ ʩʧʝʮʠʬʽʢʫ ʚ ʦʢʨʝʤʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ. ʅʘʡʙʽʣʴʰʠʡ ʘʙʩʦʣʶʪʥʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ 
ʤʘʩʠ ʟʘ ʧʝʨʰʽ 30 ʜʥʽʚ ʞʠʪʪʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʤʦʣʦʜʥʷʢʫ ʯʦʪʠʨʴʦʭ ʤʽʞʨʦʜʦʚʠʭ ʛʽʙʨʠʜʽʚ (1009,9 ï 1088,9ʛ) 
ʪʘ ʪʨʴʦʭ ʨʽʟʥʦʚʠʜʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʢʘʯʦʢ (947,2 ï 971,1ʛ), ʘ ʥʘʡʤʝʥʰʠʡ ï ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʯʠʩʪʦʧʦʨʦʜʥʠʭ 
ʤʫʩʢʫʩʥʠʭ ʢʘʯʝʥʷʪ (548,1 ʽ 569,6ʛ). ʆʪʞʝ, ʞʠʚʘ ʤʘʩʘ ʤʫʩʢʫʩʥʠʭ ʢʘʯʝʥʷʪ ʟʘ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʚʠʨʦʱʫʚʘʥʥʷ 
ʟʙʽʣʴʰʠʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʙʦʚʠʤ ʚʽʢʦʤ ʪʽʣʴʢʠ ʚ 11,0 ʽ 11,3 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʫ ʤʦʣʦʜʥʷʢʫ ʽʥʰʠʭ ʛʝʥʦʪʠʧʽʚ ʮʝʡ 
ʧʦʢʘʟʥʠʢ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʡ ʽ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 19,4 ʨʘʟʠ (ʫʢʨʘʾʥʩʴʢʽ ʛʣʠʥʷʩʪʽ) ʜʦ 21,3 (ʤʽʞʨʦʜʦʚʠʡ ʛʽʙʨʠʜ ˉ3). 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʯʝʥʷʪ (31-90 ʜʽʙ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʚʩʽʭ ʛʝʥʦʪʠʧʽʚ ʟʤʝʥʰʠʣʘʩʷ, 
ʱʦ ʧʦʚôʷʟʘʥʦ ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʚʽʢʦʚʠʤʠ ʟʤʽʥʘʤʠ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ ʤʦʣʦʜʦʾ ʧʪʠʮʽ ʪʘ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 
ʧʦʚʥʦʮʽʥʥʦʾ ʛʦʜʽʚʣʽ ʤʦʣʦʜʥʷʢʫ (20% ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʢʦʤʙʽʢʦʨʤʽ) ʜʦ ʩʧʦʞʠʚʘʥʥʷ ʥʠʤʠ ʢʦʤʙʽʢʦʨʤʽʚ ʟ 
ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ (15-17% ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʢʦʨʤʦʩʫʤʽʰʽ). ʂʨʽʤ ʪʦʛʦ, ʫ ʚʽʮʽ 60-80 ʜʽʙ ʤʦʣʦʜʥʷʢ ʣʠʥʷʻ, 
ʱʦ ʪʘʢʦʞ ʩʪʨʠʤʫʚʘʣʦ ʡʦʛʦ ʨʽʩʪ. ɸʣʝ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʛʦʜʽʚʣʽ ʥʘʡʢʨʘʱʝ ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ 
ʢʘʯʝʥʷʪʘ ʯʦʪʠʨʴʦʭ ʤʽʞʨʦʜʦʚʠʭ ʛʽʙʨʠʜʽʚ. ʋʢʨʘʾʥʩʴʢʽ ʤʫʣʘʨʜʠ ʫ 90 ʜʽʙ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʘʞʠʣʠ 3056Ñ19 - 
3218Ñ23ʛ, ʱʦ ʚʽʨʦʛʽʜʥʦ ʙʽʣʴʰʝ (ʈ>0,95 ï 0,999), ʥʽʞ ʤʦʣʦʜʥʷʢ ʽʥʰʠʭ ʛʝʥʦʪʠʧʽʚ (2635Ñ18ʛ ï 2816Ñ18ʛ).  

ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʽʜʛʦʜʽʚʣʽ (91-150 ʜʽʙ) ʣʽʜʝʨʩʪʚʦ ʛʽʙʨʠʜʥʠʭ ʢʘʯʝʥʷʪ  ʟʘ ʞʠʚʦʶ ʤʘʩʦʶ 
ʟʙʝʨʝʛʣʦʩʷ, ʘʣʝ ʜʦ ʥʠʭ ʟʥʘʯʥʦ ʥʘʙʣʠʟʠʣʠʩʷ ʯʠʩʪʦʧʦʨʦʜʥʽ ʢʘʯʝʥʷʪʘ ʜʚʦʭ ʨʽʟʥʦʚʠʜʽʚ ʤʫʩʢʫʩʥʠʭ ʢʘʯʦʢ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʘʱʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 
ʧʝʨʝʜʟʘʙʽʡʥʦʾ ʞʠʚʦʾ ʤʘʩʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʜʦʩʣʽʜʫ ʙʫʚ ʬʨʘʥʮʫʟʴʢʠʡ ʤʫʣʘʨʜ ʪʘ ʢʘʯʝʥʷʪʘ ʪʨʴʦʭ 
ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʞʨʦʜʦʚʠʭ ʛʽʙʨʠʜʽʚ (ʤʫʣʘʨʜʽʚ). ʅʘʡʛʽʨʰʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʚʽʜʛʦʜʽʚʣʽ 
ʧʦʢʘʟʘʣʠ ʨʽʟʥʦʚʠʜʠ ʫʢʨʘʾʥʩʴʢʠʭ ʢʘʯʦʢ. ɿʘ ʩʪʫʧʝʥʝʤ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʜʟʘʙʽʡʥʦʾ ʞʠʚʦʾ ʤʘʩʠ ʜʦʩʣʽʜʞʝʥʽ 
ʛʨʫʧʠ ʧʪʠʮʽ ʨʦʟʪʘʰʫʚʘʣʠʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʬʨʘʥʮʫʟʴʢʠʡ ʤʫʣʘʨʜ (4235Ñ12ʛ),ʛʽʙʨʠʜ ˉ 3 (4150Ñ31ʛ), 
ʛʽʙʨʠʜ ˉ 2 (4122Ñ43ʛ), ʛʽʙʨʠʜ ˉ 1 (4073Ñ45ʛ), ʤʫʩʢʫʩʥʘ ʙʽʣʘ (3823Ñ45ʛ), ʤʫʩʢʫʩʥʘ ʢʦʨʠʯʥʝʚʘ (3750Ñ49ʛ), 
ʩʪʝʧʦʚʘ ʩʽʨʘ (3381Ñ31ʛ), ʫʢʨʘʾʥʩʴʢʘ ʛʣʠʥʷʩʪʘ (3370Ñ44ʛ), ʫʢʨʘʾʥʩʴʢʘ ʙʽʣʘ (3325Ñ27ʛ) . ʈʽʟʥʠʮʷ ʤʽʞ 
ʧʝʨʰʠʤʠ ʯʦʪʠʨʴʦʤʘ ʽ ʦʩʪʘʥʥʽʤʠ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʘ (ʈ>0,99 ï 0,999).  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʨʘʥʮʫʟʴʢʽ ʤʫʣʘʨʜʠ (ǁʤʫʩʢʫʩʥʘ ʙʽʣʘ ʭ ǀʧʝʢʽʥʩʴʢʘ ʙʽʣʘ) ʽ 
ʫʢʨʘʾʥʩʴʢʽ ʤʫʣʘʨʜʠ (ǁʤʫʩʢʫʩʥʘ ʙʽʣʘ ʭ ǀʫʢʨʘʾʥʩʴʢʘ ʙʽʣʘ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽʻʶ ʨʦʩʪʫ, 
ʛʘʨʥʦʶ ʟʙʝʨʝʞʝʥʽʩʪʶ ʪʘ ʜʦʙʨʠʤʠ ʟʘʙʽʡʥʠʤʠ ʷʢʦʩʪʷʤʠ ̔  ʪʦʤʫ ʚʦʥʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
ʜʽʻʪʠʯʥʦʛʦ ʤôʷʩʘ ʚ ʫʤʦʚʘʭ ʷʢ ʬʝʨʤʝʨʩʴʢʠʭ, ʧʨʠʩʘʜʠʙʥʠʭ ʪʘ, ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʽ ʙʽʦʦʨʛʘʥʽʯʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ɯ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʋ ʂʆʈɯɺ ʋʂʈɸɰʅʉʔʂʆɰ ʏɽʈɺʆʅʆ-ʈʗɹʆɰ 
ʄʆʃʆʏʅʆɰ ɯ ʉʀʄɽʅʊɸʃʔʉʔʂʆɰ ʇʆʈɯɼ ʀ ʅɸ ʉʋʄʑʀʅɯ 

 
ɹʦʨʦʜʘʚʢʘ ɸ.ɺ., ʉʦʨʦʢʦʧʫʜ ɸ.ʆ. ʩʪʫʜʝʥʪʠ 2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ɹʊʌ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʊɺʇʇʊè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ɯ.ʆ. ʈʫʙʮʦʚ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

  
ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʝʜʝʥʥʷ ʛʘʣʫʟʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʚ ʥʦʚʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ 

ʋʢʨʘʾʥʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʚʝʜʝʥʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ. ʆʩʢʽʣʴʢʠ 
ʦʩʥʦʚʥʘ ʽ ʥʘʡʚʘʞʣʠʚʽʰʘ ʟʘʜʘʯʘ ʩʝʣʝʢʮʽʾ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ - ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʭʫʜʦʙʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 
ʤʦʣʦʯʥʦʛʦ ʪʠʧʫ, ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʧʣʝʤʽʥʥʠʭ ʩʪʘʜʘʭ. ɸʣʝ ʱʝ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʭʫʜʦʙʠ ʽʥʰʠʭ ʧʦʨʽʜ ʻ 
ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋ ʜʝʷʢʠʭ ʟ ʥʠʭ ʻ ʧʦ ʢʽʣʴʢʘ ʧʦʨʽʜ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ 
ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʧʦʨʽʜ ʚ ʫʤʦʚʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ  ʚ ʫʤʦʚʘʭ ʉʌɻ çʋʨʦʞʘʡè ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʚʯʘʣʠ 
ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʦʨʽʜ. 

ɿʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʥʝʦʙʭʽʜʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʪʦʛʦ, ʱʦ ʫ ʧʨʦʮʝʩʽ 
ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʚʘʨʠʥʘ ʥʘʙʫʚʘʻ ʥʝ ʪʽʣʴʢʠ ʧʦʨʦʜʥʽ ʽ ʚʠʜʦʚʽ ʦʟʥʘʢʠ, ʘʣʝ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʠʪʫʮʽʾ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʉʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʢʦʨʠʩʥʠʭ ʦʟʥʘʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʦʣʦʯʥʦʩʪʽ, 
ʧʨʦʭʦʜʠʪʴ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʩʧʘʜʢʦʚʦʾ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʤʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ 
ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʚʘʨʠʥ, ʪʨʝʙʘ ʚʤʽʪʠ ʾʭ ʚʠʨʦʱʫʚʘʪʠ. 
ʅʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤ ʨʦʩʪʫ ʨʝʤʦʥʪʥʠʭ ʪʝʣʠʮʴ ʨʽʟʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʫ ʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʩʪʘʥʜʘʨʪʫ ʦʙʦʭ ʧʦʨʽʜ, ʘʣʝ ʟ ʥʝʚʝʣʠʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ. ɺ 6 ʤʽʩʷʮʽʚ ʮʝ 
ʩʪʘʥʦʚʠʣʦ ʧʦ ʧʦʨʦʜʘʭ +13,2 ʢʛ ʧʦ ʩʠʤʝʥʪʘʣʴʩʴʢʽʡ, +6,1 ʢʛ ʧʦ ʫʢʨʘʾʥʩʴʢʽʡ ʯʝʨʚʦʥʦ-ʨʷʙʽʡ ʤʦʣʦʯʥʽʡ, ʫ 12 
ʤʽʩʷʮʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʧʦ ʩʠʤʝʥʪʘʣʴʩʴʢʽʡ - + 9,6 ʢʛ, ʧʦ ʫʢʨʘʾʥʩʴʢʽʡ ʯʝʨʚʦʥʦ-ʨʷʙʽʡ ʤʦʣʦʯʥʽʡ - + 7,3 
ʢʛ, ʫ 18 ʤʽʩʷʮʽʚ ʧʦ ʩʠʤʝʥʪʘʣʴʩʴʢʽʡ - +42 ʢʛ, ʧʦ ʫʢʨʘʾʥʩʴʢʽʡ ʯʝʨʚʦʥʦ-ʨʷʙʽʡ ʤʦʣʦʯʥʽʡ ï 51,1 ʢʛ. ʉʣʽʜ ʟʚʝʨʥʫʪʠ  
ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠʡʥʷʪʦ ʧʨʦʚʦʜʠʪʠ ʧʝʨʰʝ ʟʘʧʣʽʜʥʝʥʥʷ ʫ 15 ï 16 ʤʽʩʷʮʽʚ ʟ ʞʠʚʦʶ ʤʘʩʦʶ 
360-380- ʢʛ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʫʚʘʪʠ ʧʝʨʰʝ ʪʝʣʷ ʫ ʚʽʮʽ 24 -25 ʤʽʩʷʮʽʚ. 

ʎʝ ʜʝʱʦ ʩʫʧʝʨʝʯʠʪʴ ʦʩʪʘʥʥʽʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʪʝʣʠʮʴ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 
ʧʝʨʰʝ ʟʘʧʣʽʜʥʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʦʚʝʜʝʥʦ ʫ ʚʽʮʽ 16-18 ʤʽʩʷʮʽʚ, ʘʣʝ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʞʠʚʦʾ ʤʘʩʠ ʥʝ ʤʝʥʰʝ 
420 ʢʛ. ʗʢʱʦ ʤʠ ʧʦʨʽʚʥʷʻʤʦ ʞʠʚʫ ʤʘʩʫ ʪʚʘʨʠʥ ʤʽʞ ʩʦʙʦʶ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ. ʊʘʢ ʧʨʠ 
ʥʘʨʦʜʞʝʥʥʽ, ʚ 6 ʤʽʩʷʮʽʚ ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʪʚʘʨʠʥʠ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ ʥʘ 0,9 ʪʘ 2,1 ʢʛ ʧʨʠ ʥʝʚʽʨʦʛʽʜʥʽʡ 
ʨʽʟʥʠʮʽ. ɸʣʝ ʫ ʩʪʘʨʰʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʮʷ ʨʽʟʥʠʮʷ ʥʽʚʝʣʶʻʪʴʩʷ ʽ ʚʞʝ ʪʚʘʨʠʥʠ ʫʢʨʘʾʥʩʴʢʦʾ 
ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʜʝʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʪʚʘʨʠʥ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ  ʫ 12 ʤʽʩ ʥʘ 1.7 ʢʛ, ʫ 18 ʤʽʩʷʮʽʚ 
ʥʘ 4.1 ʢʛ ʪʘ ʧʨʠ ʧʝʨʰʦʤʫ ʦʩʽʤʝʥʽʥʥʽ ʥʘ  1.9 ʢʛ 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ ʙʫʣʠ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ ʜʦ 6 ʤʽʩʷʮʽʚ ʙʽʣʴʰʝ 800 ʛ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʮʝ 
ʧʦʚóʷʟʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʨʪʝʨʥʠʭ ʢʦʤʙʽʢʦʨʤʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ. ʋ 
ʥʘʩʪʫʧʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʜʝʱʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʟʚóʷʟʢʫ ʟʽ ʩʫʪʪʻʚʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʜʘʚʘʥʢʠ 
ʢʦʤʙʽʢʦʨʤʽʚ ʽ ʚʟʘʛʘʣʽ ʾʭ ʧʨʠʧʠʥʝʥʥʷʤ. ʉʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʥʦʩʥʠʭ ʧʨʦʨʦʩʪʽʚ ʤʽʞ ʪʚʘʨʠʥʘʤʠ 
ʨʽʟʥʠʭ ʧʦʨʽʜ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢ ʫ ʩʠʤʝʥʪʘʣʽʚ, ʪʘʢ ʽ ʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ 
ʧʦʨʦʜʠ ʥʘʜʽʡ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʟʨʦʩʪʘʥʥʷ ʜʦ 4 ʣʘʢʪʘʮʽʾ ʽ ʧʦʪʽʤ ʧʦʯʠʥʘʚ ʟʤʝʥʰʫʚʘʪʠʩʷ. ɸʣʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ 
ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʙʫʣʦ ʫ ʪʚʘʨʠʥ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ. 
ʊʘʢ, ʫ ʩʠʤʝʥʪʘʣʽʚ ʨʽʟʥʠʮʷ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦ ʯʝʪʚʝʨʪʽʡ ʣʘʢʪʘʮʽʶ ʽ ʧʝʨʰʦʾ ʩʪʘʥʦʚʠʪʴ 1029 ʢʛ. ʋ ʪʦʡ ʞʝ 
ʯʘʩ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʥʘʡʙʽʣʴʰʦʶ ʙʫʣʘ ʪʘʢʦʞ ʯʝʪʚʝʨʪʘ ʣʘʢʪʘʮʽʷ, ʘʣʝ ʥʘʡʤʝʥʰʦʶ 
ʙʫʣʘ ʦʩʪʘʥʥʷ ʣʘʢʪʘʮʽʷ ʽ ʨʽʟʥʠʮʷ ʩʢʣʘʣʘ 1457 ʢʛ. ʉʣʽʜ ʪʘʢʦʞ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʣʘʢʪʘʮʽʷʭ ʢʨʽʤ 
ʩʴʦʤʦʾ ʽ ʚʦʩʴʤʦʾ ʧʝʨʝʚʘʛʘ ʙʫʣʘ ʥʘ ʢʦʨʠʩʪʴ ʪʚʘʨʠʥ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨ̫ ʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ , ʽ ʣʠʰʝ ʚ 
ʦʩʪʘʥʥʽ ʣʘʢʪʘʮʽʾ ʚʦʥʘ ʙʫʣʘ ʚʽʜʩʫʪʥʷ, ʘʙʦ ʧʝʨʝʚʘʛʘ ʫ ʩʠʤʝʥʪʘʣʽʚ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ ʽ ʪʦʤʫ ʙʫʣʘ 
ʥʝʜʦʩʪʦʚʽʨʥʦʶ. ʈʽʟʥʠʮʷ ʟʘ ʥʘʜʦʷʤʠ ʩʢʣʘʣʘ ʟʘ I ʣʘʢʪʘʮʽʶ - 333 ʢʛ (ʈ> 0, 999) , ʟʘ II ʣʘʢʪʘʮʽʶ - 271 ʢʛ (ʈ> 
0, 99), ʟʘ ʪʨʝʪʶ ʣʘʢʪʘʮʽʶ - 394 ʢʛ (ʈ> 0,999) , ʟʘ IV ʣʘʢʪʘʮʽʶ - 417 ʢʛ (ʈ> 0, 99), ʟʘ V ʣʘʢʪʘʮʽʶ - 172 ʢʛ ʽ ʟʘ 
VI ʣʘʢʪʘʮʽʶ - 150 ʢʛ ʧʨʠ ʥʝʜʦʩʪʦʚʽʨʥʽʡ ʨʽʟʥʠʮʽ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʟʘ ʚʤʽʩʪʦʤ ʞʠʨʫ ʚ ʤʦʣʦʮʽ 
ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʝʟ ʚʠʥʷʪʢʫ ʟʘ ʚʩʽʤʘ ʣʘʢʪʘʮʽʷʤʠ ʧʝʨʝʚʘʛʘ ʥʘ ʙʦʮʽ ʪʚʘʨʠʥ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ. 
ʂʦʣʠʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʘʢʪʘʮʽʾ ʩʢʣʘʜʘʣʠ ʚ ʤʝʞʘʭ  ʚʽʜ 3,80% ʚ IV ʣʘʢʪʘʮʽʶ ʜʦ 3,87% ʟʘ V ʣʘʢʪʘʮʽʶ. 
ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʪʚʘʨʠʥ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʮʽ ʢʦʣʠʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ ʚ ʤʝʞʘʭ 3,61% 
ʟʘ ʜʨʫʛʫ ʣʘʢʪʘʮʽʶ, 3,70% ʟʘ IV ʣʘʢʪʘʮʽʶ. ɿ ʧʝʨʰʦʾ ʧʦ ʰʦʩʪʫ ʣʘʢʪʘʮʽʾ ʮʷ ʨʽʟʥʠʮʷ ʙʫʣʘ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 
ʚʽʨʦʛʽʜʥʦʩʪʽ (ʈ> 0,999). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʘʪʠ ʪʘʢʠʭ ʨʽʚʥʽʚ ʧʨʠʨʦʩʪʽʚ, ʷʢʽ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʤ .ʇʝʨʰʝ ʦʩʽʤʝʥʽʥʥʷ ʪʝʣʠʮʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʮʽ 15-16 ʤʽʩʷʮʽʚ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 
ʞʠʚʦʾ ʤʘʩʠ 360-380 ʢʛ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɽʂʉʊɽʈôɭʈʋ ɯ ʂʆʅʉʊʀʊʋʎɯɰ ʍʋɼʆɹʀ ʉʀʄɽʅʊɸʃʔʉʔʂʆɰ ʇʆʈʆɼʀ 
 
ɾʘʨʢʦʚ ʗ.ɺ., ʉʦʢʦʣʦʚʩʴʢʘ ɼ.ʆ., ɿʚʦʥʦʚʩʴʢʠʡ ɹ.ɸ. ʩʪʫʜʝʥʪʠ 2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ɹʊʌ, 
ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ɯ.ʆ. ʈʫʙʮʦʚ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
  
ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʚʘʨʠʥʠ, ʬʦʨʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜʦʙʨʘʞʘʶʪʴ ʭʘʨʘʢʪʝʨ ʾʾ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʘʧʨʷʤʦʢ ʦʮʽʥʢʠ ʪʚʘʨʠʥ. ɽʢʩʪʝʨóʻʨ ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 
ʪʚʘʨʠʥ. ʆʢʦʤʽʨʥʘ ʦʮʽʥʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʽ ʭʫʜʦʙʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ  ʜʦ ʧʦʷʚʠ ʽʥʰʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ. ɰʾ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ï ʮʝ ʧʨʘʛʥʝʥʥʷ ʟʘ 
ʟʦʚʥʽʰʥʽʤʠ ʬʦʨʤʘʤʠ ʚʠʟʥʘʯʠʪʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʪʚʘʨʠʥʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʚʘʨʠʥ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʥʘʜ ʦʢʦʤʽʨʥʦʶ ʦʮʽʥʢʦʶ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʦʧʦʚʥʶʻ ʾʾ. 
ʇʨʦʤʽʨʠ ʧʨʠʚʥʦʩʷʪʴ ʚ ʝʢʩʪʝʨóʻʨʥʫ ʦʮʽʥʢʫ ʪʚʘʨʠʥ ʦʙóʻʢʪʠʚʥʽʩʪʴ. ʇʨʦʤʽʨʠ ʚʠʛʽʜʥʽ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ 
ʪʘ ʤʘʶʪʴ ʮʽʥʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʧʦʨʽʚʥʷʥʥʷ. 

ʊʦʤʫ ʚ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʽʡ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʦʶ ʨʦʛʘʪʦʶ ʭʫʜʦʙʦʶ ʦʮʽʥʢʘ ʝʢʩʪʝʨóʻʨʫ ʟʘ ʧʨʦʤʽʨʘʤʠ 
ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ɿʘʚʜʷʢʠ ʾʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʙóʻʢʪʠʚʥʠʡ ʮʠʬʨʦʚʠʡ ʚʠʨʘʟ ʨʦʟʚʠʪʢʫ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʯʘʩʪʠʥ ʪʽʣʘ ʪʚʘʨʠʥʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʧʝʨʽʦʜ ʾʾ ʞʠʪʪʷ, ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʷʢ ʦʢʨʝʤʠʭ ʪʚʘʨʠʥ, ʪʘʢ ʽ ʚ 
ʤʝʞʘʭ ʾʭʥʽʭ ʩʝʣʝʢʮʽʡʥʠʭ ʛʨʫʧ, ʩʪʘʜ, ʪʠʧʽʚ, ʧʦʨʽʜ. ʗʢʱʦ ʟʘ ʦʢʦʤʽʨʥʦʶ ʦʮʽʥʢʦʶ ʦʜʠʥ ʝʢʩʧʝʨʪ-ʙʦʥʽʪʝʨ ʤʦʞʝ 
ʚʚʘʞʘʪʠ ʜʘʥʫ ʩʪʘʪʴ ʝʢʩʪʝʨóʻʨʫ ʟʘ ʥʦʨʤʘʣʴʥʫ, ʽʥʰʠʡ  - ʟʘ ʥʝʜʦʩʪʘʪʥʶ, ʪʦ ʤʝʪʦʜʦʤ ʧʨʦʤʽʨʽʚ ʚʦʥʠ 
ʦʪʨʠʤʫʶʪʴ ʮʽʣʢʦʤ ʢʦʥʢʨʝʪʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʤʽʨʽ, ʷʢʠʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ 
ʚʝʣʠʯʠʥʦʶ ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʦʜʥʫ ʻʜʠʥʫ ʦʮʽʥʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʽʨʽʚ 
ʝʢʩʪʝʨóʻʨʫ ʚ ʾʭʥʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʚʠʨʘʞʝʥʦʤʫ ʚʝʣʠʯʠʥʦʶ ʽʥʜʝʢʩʫ, ʜʦʟʚʦʣʷʻ 
ʦʙóʻʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʨʦʟʚʠʪʦʢ ʦʢʨʝʤʠʭ ʩʪʘʪʝʡ. 

ʇʨʦ ʛʝʥʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʨʦʟʚʠʪʢʫ ʙʫʜʦʚʠ ʪʽʣʘ ʪʚʘʨʠʥ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ 
ʩʚʽʜʯʘʪʴ ʧʦʢʘʟʥʠʢʠ ʧʨʦʤʽʨʽʚ ʩʪʘʪʝʡ ʦʮʽʥʝʥʠʭ ʢʦʨʽʚ ʩʪʘʜʘ  ʉɺɻ çʋʨʦʞʘʡè ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʫ ʚʽʢʦʚʽʡ ʜʠʥʘʤʽʮʽ ʣʘʢʪʘʮʽʡ. ʇʦ ʚʠʩʦʪʽ - ʦʟʥʘʢʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʛʘʣʴʥʝ ʨʦʟʚʠʥʝʥʥʷ ʙʫʜʦʚʠ 
ʪʽʣʘ, ʢʦʨʦʚʠ-ʧʝʨʚʽʩʪʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʽʭ ʧʦ ʨʦʟʚʠʪʢʫ ʪʚʘʨʠʥ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʩʦʪʠ ʚ 
ʭʦʣʮʽ (129,5 ʩʤ). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʚʝʥʴ ʦʪʨʠʤʘʥʦʾ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʧʝʨʚʽʩʪʦʢ ʜʦ ʮʽʣʴʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʦʟʥʘʢ ʝʢʩʪʝʨ'ʻʨʫ ʜʣʷ ʪʚʘʨʠʥ ʙʘʞʘʥʦʛʦ ʪʠʧʫ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ, ʪʦ ʚʦʥʠ ʥʝ ʜʦʩʷʛʣʠ ʙʘʞʘʥʦʾ ʚʠʩʦʪʠ 
ʥʘ 3,0 ʩʤ. ʊʘʢ ʩʘʤʦ ʚʦʥʠ ʥʝ ʜʦʩʷʛʣʠ ʙʘʞʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʩʦʪʠ ʚ ʭʦʣʮʽ ʽ ʚ ʚʽʮʽ ʪʨʴʦʭ ʽ ʩʪʘʨʰʝ ʣʘʢʪʘʮʽʡ ʥʘ 
5.0 ʩʤ.  ʇʦʢʘʟʥʠʢ ʛʣʠʙʠʥʠ ʛʨʫʜʝʡ,  ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʚʠʪʦʢ ʪʫʣʫʙʘ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʭʦʨʦʰʦʤʫ ʨʽʚʥʽ ʽʟ 
ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʦʟʥʘʢʠ ʫ ʧʝʨʚʽʩʪʦʢ 69,8 ʩʤ, ʫ ʧʦʚʥʦʚʽʢʦʚʠʭ ʪʚʘʨʠʥ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 3,6 ʩʤ, 
ʜʦʩʷʛʥʫʚʰʠ ʚʝʣʠʯʠʥʠ 73,1 ʩʤ. ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʛʨʫʜʝʡ ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ 44,2 ʩʤ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʚʘʨʠʥ 
ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʫ ʮʴʦʤʫ ʚʽʮʽ. ʐʠʨʦʪʥʽ ʧʨʦʤʽʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʘʟʦʚʫ ʯʘʩʪʠʥʫ ʪʚʘʨʠʥ, ʩʚʽʜʯʘʪʴ ʧʨʦ 
ʡʦʛʦ ʛʘʨʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦ ʰʠʨʠʥʽ ʤʘʢʣʦʢʦʚ ʷʢ ʫ ʚʽʮʽ ʧʝʨʰʦʾ ʣʘʢʪʘʮʽʾ (51,8 ʩʤ), ʪʘʢ ʽ ʫ ʧʦʚʥʦʚʽʢʦʚʠʭ ʪʚʘʨʠʥ 
(53,7 ʩʤ). ʈʦʟʚʠʪʦʢ ʪʫʣʫʙʘ ʚ ʜʦʚʞʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʤʽʨ ʢʦʩʘ ʜʦʚʞʠʥʘ ʪʫʣʫʙʘ ʽʟ ʩʝʨʝʜʥʴʦʶ 
ʚʝʣʠʯʠʥʦʶ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʝʨʚʽʩʪʦʢ 146,4 ʩʤ ʽ ʚ ʧʦʚʥʦʚʽʢʦʚʠʭ ʪʚʘʨʠʥ - 157,3 ʩʤ.  ɼʦʧʦʚʥʶʻ ʨʦʟʚʠʪʦʢ 
ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʦʙʭʚʘʪ ʛʨʫʜʝʡ ʟ ʩʝʨʝʜʥʴʦʶ ʚʝʣʠʯʠʥʦʶ ʧʨʦʤʽʨʫ ʫ ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ 188,7 ʩʤ ʽ ʫ ʪʚʘʨʠʥ 
ʪʨʝʪʴʦʛʦ ʽ ʩʪʘʨʰʦʛʦ ʦʪʝʣʝʥʴ - 199,6 ʩʤ.  ʊʦʥʢʘ ʧôʷʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʽʞʥʠʡ ʱʽʣʴʥʠʡ ʪʠʧ ʢʦʥʩʪʠʪʫʮʽʾ, 
ʚʣʘʩʪʠʚʠʡ ʤʦʣʦʯʥʠʤ ʧʦʨʦʜʘʤ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʤʽʨ ʦʙʭʚʘʪʫ ʧ'ʷʩʪʢʘ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 
18,2 ʩʤ ʫ ʧʝʨʚʽʩʪʦʢ ʽ 19,5 ï ʫ ʜʦʨʦʩʣʠʭ ʪʚʘʨʠʥ. 

ʍʦʯʘ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʠʪʴ ʦʙ'ʻʢʪʠʚʥʠʤ , ʧʨʦʪʝ ʚʽʥ ʥʝ ʜʘʻ ʧʦʚʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ 
ʝʢʩʪʝʨ'ʻʨ ʪʚʘʨʠʥʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʨʦʟʚʠʪʢʫ ʩʪʘʪʝʡ. ʆʜʥʘʢ ʧʨʦʤʽʨʠ, ʦʙʨʦʙʣʝʥʽ ʚ ʬʦʨʤʽ ʽʥʜʝʢʩʽʚ, ʜʘʶʪʴ 
ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʘʙʦ ʜʠʩʛʘʨʤʦʥʽʶ ʙʫʜʦʚʠ ʪʽʣʘ. ʉʫʪʪʻʚʦʾ ʤʽʥʣʠʚʦʩʪʽ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʚʘʨʠʥ ʟʘ ʽʥʜʝʢʩʦʤ ʜʦʚʛʦʥʦʛʦʩʪʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʮʴʦʛʦ ʽʥʜʝʢʩʫ ʚ ʤʝʞʘʭ 
45,8 ʫ ʧʝʨʚʽʩʪʦʢ ʽ 44,0 - ʫ ʧʦʚʥʦʚʽʢʦʚʠʭ ʪʚʘʨʠʥ , ʚ ʮʽʣʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʭʦʨʦʰʠʡ ʨʦʟʚʠʪʦʢ ʪʚʘʨʠʥ 
ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ . ɯʥʜʝʢʩ ʨʦʟʪʷʛʥʫʪʦʩʪʽ ʘʙʦ ʬʦʨʤʘʪʫ ʥʘ ʨʽʚʥʽ 124,3-
127,7 ʚʣʘʩʪʠʚʠʡ ʤʦʣʦʯʥʽʡ ʭʫʜʦʙʠ ʽ, ʷʢ ʩʚʽʜʯʘʪʴ ʧʦʢʘʟʥʠʢʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟ ʚʽʢʦʤ ʚʽʥ 
ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʘʟʦʛʨʫʜʥʠʡ ʽʥʜʝʢʩ, ʚʠʨʘʞʝʥʠʡ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʰʠʨʠʥʠ ʛʨʫʜʝʡ ʜʦ ʰʠʨʠʥʠ ʚ ʤʘʢʣʦʢʘʭ, ʟ 
ʤʝʥʰʠʤ ʚʽʜʥʦʩʥʠʤ ʯʠʩʣʦʤ ʪʘʢʦʞ ʧʨʠʪʘʤʘʥʥʠʡ ʭʫʜʦʙʽ ʤʦʣʦʯʥʦʛʦ ʪʠʧʫ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʚ 
ʤʝʞʘʭ 80,2-81,2 ʧʽʜʢʨʝʩʣʶʶʪʴ ʤʦʣʦʯʥʠʡ ʭʘʨʘʢʪʝʨ ʝʢʩʪʝʨ'ʻʨʫ ʪʚʘʨʠʥ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ. ɻʨʫʜʥʠʡ 
ʽʥʜʝʢʩ ʜʦʧʦʚʥʶʻ ʪʘʟʦʛʨʫʜʥʠʡ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʢʨʝʩʣʶʻ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ, ʦʜʥʘʢ ʚʽʥ ʢʨʘʱʝ 
ʚʠʨʘʞʝʥʠʡ ʫ ʢʦʨʽʚ ʟ ʜʨʫʛʠʤ ʽ ʩʪʘʨʰʝ ʦʪʝʣʝʥʥʷʤʠ. ɯʥʜʝʢʩ ʟʙʠʪʦʩʪʽ ʻ ʭʦʨʦʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʽ ʤʘʩʠ 
ʪʽʣʘ ʪʚʘʨʠʥ ʽ ʚʽʥ ʜʝʱʦ ʢʨʘʱʝ ʫ ʪʚʘʨʠʥ ʩʪʘʨʰʝ ʜʨʫʛʦʛʦ ʦʪʝʣʝʥʥʷ (120,9) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʨʦʚʘʤʠ ʽʥʰʠʭ 
ʚʽʢʦʚʠʭ ʛʨʫʧ (118,6 ʽ 118,7). 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʪʝʨ'ʻʨʫ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʢʦʨʦʚʠ-
ʧʝʨʚʽʩʪʢʠ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ ʚ ʫʤʦʚʘʭ ʉɺɻ çʋʨʦʞʘʡè ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʛʦʜʽʚʣʽ ʪʘ 
ʫʪʨʠʤʘʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʤʽʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ ʙʫʜʦʚʠ ʪʽʣʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʦʛʠ ʮʽʣʴʦʚʠʭ 
ʩʪʘʥʜʘʨʪʽʚ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʦʩʪʦʤ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʛʨʫʜʥʦʶ ʢʣʽʪʢʦʶ, 
ʰʠʨʦʢʠʤ ʽ ʜʦʚʛʠʤ ʟʘʜʦʤ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɺʀɺʏɽʅʅʗ ɿɺõʗɿʂʋ  ʄɯɾ ʇʆʂɸɿʅʀʂɸʄʀ ʄʆʃʆʏʅʆɰ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʂʆʈɯɺ 
ʋʂʈɸɰʅʉʔʂʆɰ ʏɽʈɺʆʅʆ-ʈʗɹʆɰ ʄʆʃʆʏʅʆɰ ʇʆʈʆɼʀ 

 
ʃʠʪʚʠʥʝʥʢʦ ɸ.ʊ., ʩʪʫʜ. 5 ʢʫʨʩʫ ʌɺʄ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʊ.ʆ. ʏʝʨʥʷʚʩʴʢʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɽʬʝʢʪʠʚʥʝ ʚʝʜʝʥʥʷ ʛʘʣʫʟʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʶ ʷʢʽʩʥʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʤʘʩʠʚʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ: 
ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʾ ʩʝʣʝʢʮʽʾ, ʩʠʩʪʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʛʝʥʝʪʠʢʦ-ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 
ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ  ̔ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʊʘʢ ʷʢ ʦʮʽʥʢʘ 
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʦʚʠ  ̒ʛʦʣʦʚʥʦʶ ʚ ʩʠʩʪʝʤʽ ʩʝʣʝʢʮʽʾ, ʪʦʤʫ ʪʦʯʥʽʩʪʴ  ̔ʦʙõ̒ ʢʪʠʚʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʝʤʧʫ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʜʘ 
 ̔ʚʩʴʦʛʦ ʤʘʩʠʚʫ ʢʦʨʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʤʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʦʣʦʢʘ ʟʥʦʚʫ ʥʘʙʫʚʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʫ ʟʚõ̫ ʟʢʫ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʚ ʋʢʨʘʾʥʽ 
ʥʦʚʠʭ ʧʦʨʽʜ ʪʘ ʪʠʧʽʚ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʇʨʠ ʰʠʨʦʢʦʤʫ ʟʘʣʫʯʝʥʥʽ ʛʝʥʦʬʦʥʜʫ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ 
ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʽ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʧʦʨʽʜ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ  ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ 
ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 
ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʘʜʦʻʤ ʪʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʣʦʯʥʦʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʣʦʯʥʦʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʯʥʦʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʫʤʦʚʘʭ ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʦʩʣʽʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʘʛʨʦʬʽʨʤʘ 
çʅʘʜʽʷè ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʽʚʥʽʯʥʦʛʦ ʉʭʦʜʫ ʅɸɸʅè ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʄʦʣʦʯʥʫ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʱʦʤʽʩʷʯʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʾʥʴ ʟ ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʤʦʣʦʢʘ. ʗʢʽʩʥʽ 
ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ɯʥʩʪʠʪʫʪʫ ʪʚʘʨʠʥʥʠʮʪʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 
ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʬʽʨʤʠ Bentley. ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʽʜʩʦʪʦʢ ʞʠʨʫ, ʚʽʜʩʦʪʦʢ ʙʽʣʢʫ, ʚ ʪ.ʯ. ʢʘʟʝʾʥʫ, ʚʽʜʩʦʪʦʢ ʩʫʭʦʾ 
ʨʝʯʦʚʠʥʠ, ʩʫʭʦʛʦ ʟʥʝʞʠʨʝʥʦʛʦ ʟʘʣʠʰʢʫ, ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ɹʽʦʤʝʪʨʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 
ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ (ʇʣʦʭʠʥʩʴʢʦʛʦ ʄ.ʆ., 1969 ʨ.), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ 
Statistica 6.0.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʚʘʨʠʥʠ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ 
ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʤʘʶʪʴ ʧʦʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʩʪʘʜʫ ʤʦʣʦʯʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʽʚ ʩʢʣʘʜʘʻ ʚ ʤʝʞʘʭ 3950ʢʛ ʤʦʣʦʢʘ ʟ ʚʤʽʩʪʦʤ ʞʠʨʫ 3,61% ʪʘ ʙʽʣʢʫ 2,98%.  

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ. ʄʽʞ ʚʝʣʠʯʠʥʦʶ 
ʥʘʜʦʶ ʪʘ ʚʤʽʩʪʦʤ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʣʦʢʘ (ʚʤʽʩʪ ʞʠʨʫ, ʙʽʣʢʫ, ʢʘʟʝʾʥʫ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʩʫʭʦʛʦ 
ʟʥʝʞʠʨʝʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʟʘʣʠʰʢʫ) ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʱʦ ʚʢʘʟʫʻ 
ʥʘ ʟʥʠʞʝʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʦʟʥʘʢ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʜʦʶ. ʃʠʰʝ ʚʤʽʩʪ ʣʘʢʪʦʟʠ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ 
ʚʝʣʠʯʠʥʦʶ ʥʘʜʦʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʟʚõ̫ ʟʢʦʤ. ʄʽʞ ʦʢʨʝʤʠʤʠ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ. ʊʘʢ ʤʽʞ ʚʤʽʩʪʦʤ ʞʠʨʫ 
ʚ ʤʦʣʦʮʽ ʪʘ ʚʤʽʩʪʦʤ ʙʽʣʢʫ, ʢʘʟʝʾʥʫ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʩʫʭʦʛʦ ʟʥʝʞʠʨʝʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʟʘʣʠʰʢʫ ʚʽʥ ʚʘʨʽʶʻ ʚ 
ʤʝʞʘʭ -0,17 - +0,91. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚ ʤʦʣʦʮʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʦʢʨʝʤʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʣʦʢʘ. ʊʘʢ ʜʦʩʪʦʚʽʨʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʽʞ   ʢʽʣʴʢʽʩʪʶ 
ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʪʘ ʚʤʽʩʪʦʤ ʣʘʢʪʦʟʠ (-0,50Ñ0,07), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (-0,07Ñ0,09) ʪʘ ʩʫʭʦʛʦ ʟʥʝʞʠʨʝʥʦʛʦ 
ʤʦʣʦʯʥʦʛʦ ʟʘʣʠʰʢʫ(-0,31Ñ0,09). 

ʅʘʤʠ ʪʘʢʦʞ ʚʠʚʯʘʣʦʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʚʧʣʠʚʫ ʥʘʜʦʶ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʥʘʜʽʡ, ʷʢ ʯʠʥʥʠʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʣʘʢʪʦʟʠ, ʩʫʭʦʛʦ 
ʟʥʝʞʠʨʝʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʟʘʣʠʰʢʫ  ʪʦʯʢʠ ʟʘʤʝʨʟʘʥʥʷ ʤʦʣʦʢʘ ʧʨʠʧʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 2,10; 2,35; 2,15 %.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʪ̔ʠʥ, ʷʢ ʯʠʥʥʠʢʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʞʠʨʫ, ʢʘʟʝʾʥʫ, 
ʣʘʢʪʦʟʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʙʽʣʢʫ ʧʨʠʧʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 5,2; 2,9; 15,1; 4,1; 3,1 %.  ʊʦʙʪʦ ʩʫʙʢʣʽʥʽʯʥʘ ʬʦʨʤʘ 
ʤʘʩʪʠʪʫ (ʷʢ ʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ), ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʯʥʦʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʚʘʨʠʥʠ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ 
ʤʘʶʪʴ ʧʦʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʽʞ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʩʝʣʝʢʮʽʾ. ɺ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟ ʨʦʟʚʝʜʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ 
ʫʚʘʛʫ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʤʦʣʦʮʽ, ʙʦ ʚʤʽʩʪ ʦʩʪʘʥʥʽʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ 
ʜʦʩʣʽʜʞʝʥʴ   ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʦʩʥʦʚʥʠʤʠ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  
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ʇʈʆɹʃɽʄɸʊʀʂɸ ʈʆɿʋʄɯʅʅʗ ɯ ɹɸʏɽʅʅʗ ʉʊɸʅɼɸʈʊʋ ʇʆʈʆɼʀ ʊIɹɽʊʉʔʂʀʁ ʄɸʉʊʀʌ  
ɺ ʋʂʈɸɰʅɯ ʅɸʐʆɻʆ ʉʔʆɻʆɼɽʅʅʗ 

 
ʍiʣʠʢ ʅ.ɺ., ʩʪʫʜ. 1 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ʟʘʦʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɹʫʣʘ ʃ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʝʨʰʠʡ ʩʪʘʥʜʘʨʪ ʦʜʥʽʻʾ ʟ ʥʘʡʜʨʝʚʥʽʰʠʭ ʧʦʨʽʜ ʩʚʽʪʫ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʣʠʰʝ ʫ 1904 ʨʦʮʽ. ɯ ʩʧʠʨʘʚʩʷ 

ʚʽʥ ʥʘ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʦʙʘʢ, ʷʢ ʚʚʘʞʘʻʪʴʩʷ, ʻʜʠʥʦ ʧʨʘʚʠʣʴʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʾ ʧʦʨʦʜʠ, ʚʠʚʝʟʝʥʠʭ 
ʥʘ ʪʦʡ ʯʘʩ ʟʘ ʤʝʞʽ ʾʭ ʙʘʪʴʢʽʚʱʠʥʠ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʽ ʩʪʘʚ ʬʫʥʜʘʤʝʥʪʦʤ ʪʘ ʦʩʥʦʚʦʶ ʥʘʰʦʛʦ ʩʴʦʛʦʜʝʥʥʦʛʦ 
ʙʘʯʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʧʦʨʦʜʠ.  ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʩʪʘʥʜʘʨʪ ʟʤʽʥʶʚʘʚʩʷ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʦʩʪʘʥʥʽʡ ʟ ʷʢʠʭ ʫ 
2015 ʨʦʮʽ. ʆʜʥʘʢ, ʚʥʝʩʝʥʽ ʚ ʥʴʦʛʦ ʟʤʽʥʠ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʬʦʢʫʩʫʶʪʴ ʥʘʰʫ ʫʚʘʛʫ ʥʘ ʦʢʨʝʤʠʭ ʜʝʪʘʣʷʭ, ʥʝ 
ʟʤʽʥʶʶʯʠ ʚ ʮʽʣʦʤʫ ʥʘʰʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʨʦʜʫ. 

ʋ ʧʝʨʝʛʦʥʘʭ ʟʘ ʟʙʝʨʝʞʝʥʥʷ, ʪʘʢ ʟʚʘʥʦʛʦ, ʘʙʦʨʠʛʝʥʥʦʛʦ ʪʠʧʫ ʪʚʘʨʠʥ, ʤʠ ʚʪʨʘʯʘʻʤʦ ʦʩʥʦʚʥʽ ʚʘʛʦʤʽ 
ʦʟʥʘʢʠ ʽ ʨʠʩʠ ʮʽʻʾ ʧʦʨʦʜʠ. ʇʨʠʜʽʣʷʶʯʠ ʫʚʘʛʫ ʪʘʢʠʤ ʘʩʧʝʢʪʘʤ ʝʢʩʪʝʨôʻʨʫ, ʷʢ: ʢʦʨʝʢʪʥʝ ʨʦʟʪʘʰʦʚʘʥʠʤ ʚʫʭʘʤ 
- ʤʽʞ ʨʽʚʥʝʤ ʯʝʨʝʧʫ ʪʘ ʦʢʘ;  ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʫ ï ʷʢʽʩʪʴ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʢʽʣʴʢʽʩʪʶ; ʛʫʙʠ ï ʧʦʤʽʨʥʦ 
ʚʘʞʢʽ ʪʘ ʩʠʨʽ; ʛʫʙʠʤʦ ʦʩʥʦʚʥʽ ʨʠʩʠ, ʦʟʥʘʢʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʫ. çɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ: ʤʽʮʥʘ, ʚʘʞʢʘ, 
ʛʘʨʥʦ ʟʙʫʜʦʚʘʥʘ ʩʦʙʘʢʘ ʟ ʨʦʟʚʠʥʝʥʠʤ ʢʽʩʪʷʢʦʤ. ʇʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʝʣʠʯʥʫ ʩʠʣʫ, ʤʽʮʴ ʪʘ ʚʠʪʨʠʚʘʣʽʩʪʴ. 
ɻʦʣʦʚʘ: ʰʠʨʦʢʘ, ʚʘʞʢʘ, ʤʽʮʥʘ. ʂʦʨʧʫʩ: ʩʠʣʴʥʠʡ. ʍʚʽʩʪ: ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʠʩʦʢʦ ʥʘ ʣʽʥʽʾ ʚʝʨʭʫ ʩʧʠʥʠ. ʇʽʜ ʯʘʩ 
ʨʫʭʫ ʩʦʙʘʢʘ ʥʝʩʝ ʭʚʽʩʪ ʚʠʩʦʢʦ, ʚʽʣʴʥʦ ʟʘʢʠʥʫʚʰʠ ʡʦʛʦ ʥʘ ʩʧʠʥʫ. ʈʫʭʠ: ʧʦʪʫʞʥʽéè. ʎʽ ʢʦʨʦʪʢʽ ʚʠʪʷʛʠ ʽʟ 
ʩʪʘʥʜʘʨʪʫ ʜʘʶʪʴ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʘʯʠʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʠ ʥʝ ʧʨʠʚôʷʟʘʥʽ ʜʦ ʥʘʚʽʷʥʠʭ 
ʩʪʝʨʝʦʪʠʧʽʚ, ʪʘ ʭʠʙʥʠʭ ʫʷʚʣʝʥʴ ʪʘ ʙʘʯʝʥʴ. ɸʜʞʝ ʫ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʩʣʽʚ ʟʘʢʣʘʜʝʥʠʡ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ, ʷʢʠʡ 
ʥʘʞʘʣʴ ʤʠ ʛʫʙʠʤʦ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʙʝʨʝʛʪʠ ʱʦʩʴ, ʢʦʣʠʩʴ ʭʠʙʥʦ ʥʘʤʠ ʩʪʚʦʨʝʥʝ.  

ʗʢʱʦ ʞ ʪʦʨʢʥʫʪʠʩʷ ʽ ʩʘʤʦʾ ʽʩʪʦʨʽʾ ʧʦʨʦʜʠ, ʪʦ ʽ ʪʫʪ ʤʠ ʧʦʙʘʯʠʤʦ ʨʽʟʢʠʡ ʢʦʥʪʨʘʩʪ ʟ ʥʘʰʠʤ 
ʩʴʦʛʦʜʝʥʥʷʤ. ʊʽʙʝʪʩʴʢʠʡ ʤʘʩʪʠʬ ï ʮʝ ʤʦʛʫʪʥʽʡ ʟʚʽʨ, ʚʧʝʚʥʝʥʠʡ ʚ ʩʦʙʽ, ʟʜʘʪʥʠʡ ʜʦ ʧʨʠʡʥʷʪʪʷ ʩʘʤʦʩʪʽʡʥʠʭ 
ʨʽʰʝʥʴ, ʟʘʭʠʩʪʫ ʩʚʦʻʾ ʜʦʤʽʚʢʘ ʪʘ ʭʘʟʷʾʥʘ; ʪʚʘʨʠʥʘ ʥʝʜʦʚʽʨʣʠʚʘ ʜʦ ʦʪʦʯʫʶʯʠʭ. ʑʝ ʫ ʜʘʚʥʠʥʫ ʢʦʯʽʚʥʠʢʠ 
ɻʽʤʘʣʘʡʩʴʢʠʭ ʛʽʨ ʪʘ ʪʽʙʝʪʩʴʢʠʭ ʤʦʥʘʩʪʠʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ ʩʪʦʨʦʞʦʚʠʭ ʪʘ ʦʭʦʨʦʥʥʠʭ ʪʚʘʨʠʥ. 
ɸʣʝ ʩʴʦʛʦʜʥʽ, ʚʽʜʜʘʶʯʠ ʧʝʨʝʚʘʛʫ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʥʶʘʥʩʘʤ, ʥʘʚʽʷʥʠʤ ʩʪʝʨʝʦʪʠʧʘʤ ʪʘ ʙʘʯʝʥʥʶ ʧʦʨʦʜʠ,  
ʤʠ ʢʫʣʴʪʠʚʫʻʤʦ ʪʚʘʨʠʥʫ, ʷʢʘ ʮʽʣʢʦʚʠʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʨʦʜʠ, ʾʾ ʚʠʛʣʷʜʫ ʪʘ 
ʧʨʠʟʥʘʯʝʥʥʶ.  

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʦʮʽʥʢʠ ʝʢʩʪʝʨóʻʨʫ ʩʦʙʘʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʨʦʜʠ ʝʢʩʧʝʨʪʘʤʠ ʄʽʞʥʘʨʦʜʥʦʾ 
ʂʽʥʦʣʦʛʽʯʥʦʾ ʬʝʜʝʨʘʮʽʾ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ ʥʘ ʧʦʥʘʜ 20-ʪʠ ʚʠʩʪʘʚʢʘʭ ʨʘʥʛʫ CAC ʪʘ CACIB ʫ 
ʪʘʢʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʷʢ: ʋʢʨʘʾʥʘ, ɹʽʣʦʨʫʩʴ, ʃʠʪʚʘ, ʃʘʪʚʽʷ ʪʘ ʇʦʨʪʫʛʘʣʽʷ, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʞʘʣʴ 
ʩʴʦʛʦʜʥʽ ʤʠ ʟʫʩʪʨʽʯʘʻʤʦ ʪʚʘʨʠʥ, ʷʢʠʭ ʚʘʞʢʦ ʥʘʟʚʘʪʠ ʤʽʮʥʠʤʠ. ɰʭ ʢʽʩʪʷʢ ʜʦʚʦʣʽ ʣʝʛʢʠʡ. ʇʨʠ ʧʦʛʣʷʜʽ ʥʘ 
ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʥʝ ʚʠʥʠʢʘʻ ʚʽʜʯʫʪʪʷ ʚʦʣʦʜʽʥʥʷ ʥʠʤ ʚʝʣʠʯʥʦʾ ʩʠʣʠ ʪʘ ʥʝʡʤʦʚʽʨʥʦʩʪʽ. ʄʠ ʙʘʯʠʤʦ ʪʫʪ 
ʣʝʛʢʽ ʛʦʣʦʚʠ, ʟ ʚʫʟʴʢʠʤʠ ʪʘ ʜʦʚʦʣʽ ʚʠʪʷʛʥʫʪʠʤʠ ʤʦʨʜʘʤʠ. ʊʚʘʨʠʥ ʟ ʥʝ ʤʽʮʥʠʤ ʢʦʨʧʫʩʦʤ, ʧʨʷʤʠʤ ʧʣʝʯʝʤ, 
ʥʝʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦʶ ʛʨʫʜʥʦʶ ʢʣʽʪʠʥʦʶ ʪʘ ʚʫʟʴʢʠʤ ʢʨʫʧʦʤ. ʈʫʭʠ ʪʘʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʝ ʚʠʛʣʷʜʘʶʪʴ 
ʧʨʫʞʥʠʤʠ ʪʘ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʛʘʨʥʠʤ ʧʦʰʪʦʚʭʦʤ. ʊʘʢʽ ʪʚʘʨʠʥʠ ʥʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʦʙʽ, 
ʦʧʫʩʢʘʶʯʠ ʪʘ ʧʽʜʞʠʤʘʶʯʠ ʭʚʽʩʪ ʪʘ ʛʦʣʦʚʫ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʧʦʪʨʘʧʣʷʥʥʽ ʟʘ ʤʝʞʽ ʾʭ ʪʝʨʠʪʦʨʽʾ. ɸ ʪʫʪ ʤʠ 
ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʽ ʧʨʦ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ ʪʚʘʨʠʥʠ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʥʝʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʜʞʝ 
ʭʚʽʩʪ ʨʘʟʦʤ ʽʟ ʩʚʦʾʤʠ ʘʥʘʪʦʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥʠ. ʉʪʨʘʭ 
ï ʮʝ ʦʜʠʥ ʟ ʥʝʜʦʧʫʩʪʠʤʠʭ ʚʠʜʽʚ ʥʝʨʚʦʚʦʛʦ ʟʙʫʜʞʝʥʥʷ ʜʣʷ ʪʽʙʝʪʩʴʢʦʛʦ ʤʘʩʪʠʬʘ, ʷʢʦʤʫ ʧʨʠʪʘʤʘʥʥʽ 
ʚʽʜʯʫʪʪʷ ʥʝʙʝʟʧʝʢʠ ʪʘ ʪʨʠʚʦʛʠ.  

   ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʨʘʚʣʷʶʯʠ ʚʝʢʪʦʨ ʨʦʟʚʝʜʝʥʥʷ ʫ ʭʠʙʥʝ ʨʫʩʣʦ, ʤʠ ʩʘʤʽ ʨʫʡʥʫʻʤʦ ʬʘʥʪʘʩʪʠʯʥʫ 
ʧʦʨʦʜʫ. ɺʽʜʜʘʶʯʠ ʧʝʨʝʚʘʛʫ ʪʘ ʢʫʣʴʪʠʚʫʶʯʠ ʪʚʘʨʠʥ ʜʫʞʝ ʜʘʣʝʢʠʭ ʚʽʜ ʪʦʾ ʤʦʛʫʪʥʴʦʾ ʪʘ ʚʝʣʠʯʥʦʾ ʩʦʙʘʢʠ ʧʨʦ 
ʷʢʫ ʧʠʩʘʚ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʱʝ ʄʘʨʢʦ ʇʦʣʦ.  

   ʊʦʤʫ, ʧʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʚʽʜʢʠʥʫʪʠ ʩʪʝʨʝʦʪʠʧʠ ʪʘ ʥʝʚʽʨʥʝ ʙʘʯʝʥʥʷ ʧʦʨʦʜʠ; ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 
ʥʘʚôʷʟʘʥʠʭ ʫʷʚʣʝʥʴ ʪʘ ʧʨʦʯʠʪʘʪʠ ʩʪʘʥʜʘʨʪ, ʚʜʠʭʘʶʯʠ ʪʘ ʧʨʦʧʫʩʢʘʶʯʠ ʯʝʨʝʟ ʯʠʩʪʫ ʧʨʠʟʤʫ ʩʚʦʛʦ ʙʘʯʝʥʥʷ 
ʡʦʛʦ ʢʦʞʥʫ ʣʽʪʝʨʫ, ʧʨʦʩʷʢʥʫʪʫ ʯʘʩʦʤ. ʉʘʤʝ ʪʦʜʽ ʤʠ ʟʤʦʞʝʤʦ ʩʪʚʦʨʠʪʠ ʪʫ ʬʘʥʪʘʩʪʠʯʥʫ, ʤʽʮʥʫ ʽ ʧʦʪʫʞʥʫ 
ʪʚʘʨʠʥʫ, ʚʽʜ ʧʦʛʣʷʜʫ ʥʘ ʷʢʫ ʪʘʤʫʻʪʴʩʷ ʧʦʜʠʭ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʉɺɯʊʆɺʀʁ ʇʈʆɼʆɺʆʃʔʏʀʁ ʈʀʅʆʂ. ʈɽɸʃɯɰ ɯ ʇɽʈʉʇɽʂʊʀɺʀ 
 

ɸʪʘʤʘʥʝʥʢʦ ɺ.ɺ. ʩʪʫʜ. 2 ʤ , ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʜʦʮ. ʃ.ɺ. ɹʦʥʜʘʨʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʨʦʚʽʜʥʽ ʩʚʽʪʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʩʘʤʝ ʇʨʦʜʦʚʦʣʴʯʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ 

ʅʘʮʽʡ (FAO) ʪʘ ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʧʽʚʧʨʘʮʽ ʪʘ ʨʦʟʚʠʪʢʫ (OECD) ʧʝʨʽʦʜʠʯʥʦ ʧʫʙʣʽʢʫʶʪʴ ʧʨʦʛʥʦʟʠ 
ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫʢʨʘʾʥʩʴʢʠʭ ʘʛʨʘʨʽʾʚ ʮʽʢʘʚʣʷʪʴ   ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 
ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʚʠʨʽʰʝʥʥʽ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʙʣʝʤʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʝʢʩʧʝʨʪʠ  ʚʚʘʞʘʶʪʴ, 
ʱʦ ʭʦʯʘ  ̔ʩʧʦʞʠʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʟʤʝʥʰʠʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʢʘʤʠ, ʧʨʦʪʝ 
ʧʦʧʠʪ ʥʘ ʜʝʰʝʚʽ  ̔ ʤʘʩʦʚʽ ʚʠʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʣʠʰʠʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ. ʅʘ 
ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʦʩʥʦʚʥʠʤ ʨʫʰʽʻʤ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʙʫʣʠ ʢʠʪʘʡʮʽ, ʙʦ ʚ ʢʨʘʾʥʽ 
ʧʦʯʘʣʦʩʴ ʤʘʩʦʚʝ ʧʝʨʝʩʝʣʝʥʥʷ ʩʝʣʷʥ ʫ ʚʝʣʠʢʽ ʤʽʩʪʘ. ʄʘʡʞʝ 400 ʤʣʥ. ʦʩʽʙ ʧʽʜʚʠʱʠʣʠ ʨʽʚʝʥʴ ʩʚʦʾʭ ʜʦʭʦʜʽʚ, 
ʪʦʤʫ ʩʪʨʽʤʢʦ ʟʨʽʩ ʧʦʧʠʪ ʥʘ ʦʩʥʦʚʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ: ʟʝʨʥʦʚʽ, ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ ʪʘ ʤ'ʷʩʦ. ʅʘ ʩʴʦʛʦʜʥʽ ʮ ̔
ʧʨʦʮʝʩʠ ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʷ  ̔ ʤʘʡʞʝ ʟʘʚʝʨʰʠʣʠʩʷ. ʇʨʦʪʝ , ʚ ʢʨʘʾʥʘʭ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʽʙʥʽ ʷʚʠʱʘ. ʎʝ ʢʨʘʾʥʠ ʉʭʽʜʥʦʾ ɸʬʨʠʢʠ, ʪʘʢʽ, ʷʢ ʂʝʥʽʷ  ̔ɽʬʽʦʧʽʷ,  ɯʥʜʽʷ. ʊʦʤʫ ʥʘʡʙʣʠʱʝ 
ʜʝʩʷʪʠʣʽʪʪʷ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʫ ʩʚʽʪʽ ʙʫʜʝ ʧʨʽʦʨʠʪʝʪʥʠʤ ʚ ʢʨʘʾʥʘʭ, ʜʝ 
ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ, ʷʢʠʡ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 
ɺɺʇ, ʷʢʠʡ ʙʫʜʝ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʭʦʯʘ  ̔ ʥʠʟʴʢʠʡ, ʘʣʝ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʭʦʜʽʚ. ɺ 
ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʧʦʩʪʨʘʜʷʥʩʴʢʠʭ ʢʨʘʾʥʘʭ ʧʨʠʨʽʩ ʥʘʩʝʣʝʥʥʷ ʥʝ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʪʦʤʫ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ 
ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʟʘʣʠʰʠʪʴʩʷ ʩʪʘʣʠʤ. ɺ ʢʦʥʪʝʢʩʪʽ ʮʴʦʛʦ ʧʨʦʛʥʦʟʫ ʝʢʩʧʝʨʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 
ʟʚʝʨʪʘʶʪʴ ʥʘ ʢʨʘʾʥʠ çʘʨʘʙʩʴʢʦʛʦ ʩʚʽʪʫè. ʎʝ ʨʝʛʽʦʥʠ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʬʨʠʢʠ (Middle East 
and Northern Africa, MENA). ʋ ʮʠʭ ʢʨʘʾʥʘʭ ʧʨʦʞʠʚʘʻ ʤʘʡʞʝ 400 ʤʣʥ. ʦʩʽʙ, ʟʦʢʨʝʤʘ ʫ ɭʛʠʧʪʽ ï 95 ʤʣʥ., ʚ 
ɸʣʞʠʨʽ ï 41 ʤʣʥ., ʚ ɯʨʘʢʫ ï 37 ʤʣʥ., ʚ ʄʘʨʦʢʢʦ ï 35 ʤʣʥ. ɺʠʨʦʛʽʜʥʦ, ʱʦ ʥʘʡʙʣʠʱʠʤ ʜʝʩʷʪʠʨʽʯʯʷʤ ʧʨʠʨʽʩʪ 
ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʠʡ ʥʘ 1-2%, ʘ ʨʽʩʪ ɺɺʇ ï ʥʘ 4-5%. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 
ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʠʥʢʫ ʱʦʥʘʡʤʝʥʰʝ ʥʘ 3-4% ʱʦʨʽʯʥʦ. ʂʨʘʾʥʠ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʽ ʩʴʦʛʦʜʥʽ ʻ ʽʤʧʦʨʪʝʨʘʤʠ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʘ ʥʠʭ ʧʨʠʧʘʜʘʻ 27% ʩʚʽʪʦʚʦʛʦ ʽʤʧʦʨʪʫ ʟʝʨʥʦʚʠʭ, 20% ʽʤʧʦʨʪʫ ʤôʷʩʘ 
ʧʪʠʮʽ ʪʘ 30% ʽʤʧʦʨʪʫ ʥʝʟʙʠʨʘʥʦʛʦ ʩʫʭʦʛʦ ʤʦʣʦʢʘ. ʄʽʩʮʝʚʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʤʘʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʨʷʜʫ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ. ɿʥʘʯʥʘ ʪʝʨʠʪʦʨʽʷ ʢʨʘʾʥ ï ʮʝ ʧʫʩʪʝʣʽ ʪʘ ʥʘʧʽʚʧʫʩʪʝʣʽ, ʥʝ ʨʦʜʶʯʽ 
ˇʨʫʥʪʠ, ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʜʝʛʨʘʜʘʮʽʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʨʽʙʥʽ, ʥʝ ʤʘʶʪʴ 
ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʟ ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʘʮʽ. ʊʦʤʫ ʚʠʭʽʜ ʢʨʘʾʥ MENA ʥʘ ʛʣʦʙʘʣʴʥʠʡ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ 
ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʧʨʦʬʽʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʥʘ ʝʢʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ, ʘ 
ʚʥʫʪʨʽʰʥʻ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʦʚʠʭ ʽ ʤôʷʩʘ ʟʤʝʥʰʠʪʴʩʷ. ʊʦʤʫ ʋʢʨʘʾʥʘ ʤʘʻ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʝʢʩʧʦʨʪ ʩʘʤʝ 
ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ.  ʊʠʤ ʧʘʯʝ, ʱʦ ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʩʧʦʣʫʯʝʥʥʷ ʯʝʨʝʟ ʏʦʨʥʝ ʪʘ ʉʝʨʝʜʟʝʤʥʝ 
ʤʦʨʝ ʜʦʟʚʦʣʷʻ ʋʢʨʘʾʥʽ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʪʘʢʠʤʠ ʢʨʘʾʥʘʤʠ ,ʷʢ ɭʛʠʧʝʪ, ɸʣʞʠʨ, ʄʘʨʦʢʢʦ, ʊʫʥʽʩ, ʷʢʽ ʤʘʶʪʴ 
ʫʛʦʜʠ ʧʨʦ ʟʦʥʫ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʽʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ. 

ʉʘʤʝ ʝʢʩʧʝʨʪʠ FAO-OECD ʫʧʝʨʝʜʞʝʥʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʩʧʝʢʪʠʚʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ 
ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ. ʇʦ-ʧʝʨʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʚʽʣʴʥʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʥʦʚʥʽ 
ʧʨʦʜʦʚʦʣʴʯʽ ʪʦʚʘʨʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʥʫʣʠʤʠ ʨʦʢʘʤʠ, ʧʦ ʜʨʫʛʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ 
ʨʦʩʣʠʥʥʠʮʪʚʘ, ʫ ʟʚôʷʟʢʫ ʟ ʨʦʩʪʦʤ ʮʽʥ ʥʘ ʧʘʣʴʥʝ ʽ ʜʦʙʨʠʚʘ. ʈʝʘʣʴʥʽ ʮʽʥʠ ʟʥʠʞʫʶʪʴʩʷ ʱʦʨʽʯʥʦ ʥʘ ʧʰʝʥʠʮʶ, 
ʢʫʢʫʨʫʜʟʫ, ʨʦʩʣʠʥʥʽ ʦʣʽʾ, ʤôʷʩʦ ʧʪʠʮʽ ʽ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 1,0-1,5%, ʥʘ ʷʣʦʚʠʯʠʥʫ ï 2,5%, ʥʘ ʤʘʩʣʦ ï 2%, ʥʘ 
ʪʚʝʨʜʽ ʩʠʨʠ ï 1%.  ɭʜʠʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʨʝʘʣʴʥʦ ʤʘʻ ʩʪʘʙʽʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ  ʽ ʮʽʥʫ - ʮʝ 
ʟʥʝʞʠʨʝʥʝ ʪʘ ʥʝʟʙʠʨʘʥʝ ʩʫʭʝ ʤʦʣʦʢʦ. 

ʉʚʽʪʦʚʽ ʮʽʥʠ ʚ ʜʦʣʘʨʘʭ ʉʐɸ ʥʘ ʽʥʰʽ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ ʟʨʦʩʪʘʪʠʤʫʪʴ ʰʚʠʜʰʝ, ʥʽʞ ʮʽʥʠ ʥʘ ʧʨʦʜʫʢʪʠ 
ʭʘʨʯʫʚʘʥʥʷ. 

ɻʘʣʫʟʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʠʷʚʠʣʘʩʴ ʧʦʟʘ ʤʝʞʘʤʠ ʨʠʟʠʢʫ, ʪʦʤʫ ʱʦ  ̒ʧʦʧʠʪ ʥʘ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʪʘ 
ʢʫʢʫʨʫʜʟʠ, ʩʦʥʷʰʥʠʢʦʚʦʾ ʪʘ ʩʦʻʚʦʾ ʦʣʽʡ, ʚʽʜʭʦʜʠ ʷʢʦʾ  ̒ ʢʦʨʤʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʧʪʘʭʽʚʥʠʮʪʚʘ  ̔ ʫʩʧʽʰʥʦ 
ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʨʝʛʽʦʥʽʚ MENA. 

ʑʦʜʦ ʧʝʨʩʧʝʢʪʠʚ  ʪʚʘʨʠʥʥʠʮʪʚʘ ʩʠʪʫʘʮʽʷ ʜʝʱʦ ʩʢʣʘʜʥʽʰʘ. ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ ʛʘʣʫʟʴ 
ʩʚʠʥʘʨʩʪʚʘ ʚʪʨʘʪʠʣʘ ʩʚʦʾ ʧʦʟʠʮʽʾ, ʪʦʤʫ ʰʦ ʟʤʝʥʰʠʚʩʷ ʧʦʧʠʪ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʢʨʘʾʥ ɭʉ, ʘ ʦʩʥʦʚʥʽ 
ʩʚʽʪʦʚʽ ʽʤʧʦʨʪʝʨʠ (ʂʠʪʘʡ, ʗʧʦʥʽʷ, ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ɺôʻʪʥʘʤ) ʟʥʘʭʦʜʷʪʴʩʷ ʟʘʥʘʜʪʦ ʜʘʣʝʢʦ, ʘ ʤʽʩʮʝʚʽ ʨʠʥʢʠ 
ʟʘʡʥʷʪʽ ʚʠʨʦʙʥʠʢʘʤʠ ʽʟ ʉʐɸ ʪʘ ʂʘʥʘʜʠ. ʂʨʽʤ ʪʦʛʦ ʜʣʷ ʘʨʘʙʩʴʢʠʭ ʢʨʘʾʥ ʚʘʞʣʠʚʦ, ʱʦʙʠ ʋʢʨʘʾʥʘ ʦʪʨʠʤʘʣʘ 
ʩʝʨʪʠʬʽʢʘʪ ʍʘʣʷʣʴ ʜʣʷ ʝʢʩʧʦʨʪʫ ʷʣʦʚʠʯʠʥʠ ʚ ʮʽ ʢʨʘʾʥʠ. ʇʨʦʪʝ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʢʨʘʾʥ MENA, ɸʬʨʠʢʠ ʥʘ 
ʧʽʚʜʝʥʴ ʚʽʜ ʉʘʭʘʨʠ, ɯʥʜʽʾ ʚ ʩʫʭʦʤʫ ʥʝʟʙʠʨʘʥʦʤʫ ʤʦʣʦʮʽ, ʧʨʦʛʥʦʟʦʚʘʥʽ ʩʪʘʙʽʣʴʥʽ ʮʽʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʋʢʨʘʾʥʽ ʨʦʟʚʠʚʘʪʠ ʛʘʣʫʟʴ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ. 
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ʆʨʝʭʦʚʩʴʢʠʡ ʗ. ʩʪ. 2ʤ, ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʦʮ. ʃ.ɺ. ɹʦʥʜʘʨʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʘʛʽʩʪʝʨʩʴʢʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ çʏʝʨʥʝʯʯʠʥʩʴʢʝè ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʫʪʨʠʤʘʥʥʷ ʽ ʨʦʟʚʝʜʝʥʥʷ ʧʝʨʝʧʝʣʽʚ.   
ʉʚʦʶ ʥʘʟʚʫ ʷʧʦʥʩʴʢʽ ʧʝʨʝʧʝʣʠ ʦʪʨʠʤʘʣʠ ʟʘ ʥʘʟʚʦʶ ʢʨʘʾʥʠ, ʚ ʷʢʽʡ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʽ ʨʦʟʚʦʜʷʪʴʩʷ ʧʦ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ. ʆʜʦʤʘʰʥʝʥʥʷ ʮʠʭ ʧʪʘʭʽʚ ʧʦʯʘʣʦʩʷ ʙʽʣʷ ʪʠʩʷʯʽ ʨʦʢʽʚ ʪʦʤʫ, ʧʨʦʪʝ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ 
ʚʠʨʦʙʥʠʮʪʚʽ , ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʻʮʴ ʽ ʤôʷʩʘ , ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʷ ʩʪʘ ʨʦʢʽʚ. ʆʩʦʙʣʠʚʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʮʠʭ 
ʧʪʘʭʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʘʤʠʮʽ ʟʜʘʪʥʽ ʮʽʣʠʡ ʨʽʢ ʚʽʜʢʣʘʜʘʪʠ ʷʡʮʷ, ʷʢʽ, ʷʢ ʽ ʤ'ʷʩʦ ʤʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽ 
ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʦʩʪʦʪʘ ʚ ʫʪʨʠʤʘʥʥʽ, ʰʚʠʜʢʘ ʦʢʫʧʥʽʩʪʴ ʚʠʪʨʘʪ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʬʝʨʤʝʨʩʴʢʽ  
ʪʘ ʧʨʠʚʘʪʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ.  ʉʢʦʨʦʩʧʽʣʽʩʪʴ ʧʝʨʝʧʝʣʽʚ ʚ ʜʚʘ ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʫ ʧʝʢʠʥʩʢʦʾ ʢʘʯʢʠ, ʽ ʚ ʪʨʠ ʨʘʟʠ 
ʚʠʱʝ, ʥʽʞ ʫ ʢʨʦʣʽʚ.  

ʉʝʣʝʢʮʽʦʥʝʨʠ ʽ ʥʘʫʢʦʚʮʽ ʚʠʚʝʣʠ ʜʝʢʽʣʴʢʘ ʧʦʨʽʜ ʷʧʦʥʩʴʢʦʛʦ ʧʝʨʝʧʝʣʘ, ʪʘʢʽ ʷʢ ʤʘʨʤʫʨʦʚʠʡ, ʬʘʨʘʦʥ, 
ʙʨʠʪʘʥʩʴʢʽ ʯʦʨʥʠʡ ʽ ʙʽʣʠʡ , ʘ ʪʘʢʦʞ ʧʦʤʽʩʽ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʮʠʭ ʧʦʨʽʜ.  

ʆʩʥʦʚʦʶ ʨʘʮʽʦʥʫ ʜʣʷ ʧʝʨʝʧʝʣʽʚ ʻ ʢʦʤʙʽʢʦʨʤ, ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴ ʟʝʨʥʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, 
ʢʫʢʫʨʫʜʟʘ, ʷʯʤʽʥʴ, ʦʚʝʩ ʽ ʧʨʦʩʦ,  ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʥʝʨʛʽʶ ʢʦʨʤʫ. ɺʣʽʪʢʫ ʜʦ ʨʘʮʽʦʥʫ ʧʝʨʝʧʝʣʷʪ ʚʢʣʶʯʘʶʪʴ 
ʟʝʣʝʥʽ ʧʦʜʨʽʙʥʝʥʽ ʢʦʨʤʠ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 10-12 ʛ ʥʘ ʛʦʣʦʚʫ. ɼʦʩʭʦʯʫ ʜʘʶʪʴ ʧʦʜʨʽʙʥʝʥʠʡ ʛʨʘʚʽʡ. ɻʦʜʫʶʪʴ 
ʧʝʨʝʧʝʣʷʪ 2-3 ʨʘʟʠ ʥʘ ʜʝʥʴ. ʉʧʝʮʠʬʽʢʘ ʛʦʜʽʚʣʽ ʧʦʣʷʛʘʻ ʚ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʪʦʤʫ 
ʱʦ ʧʝʨʝʧʝʣʠ ʤʘʶʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʙʽʦʭʽʤʽʯʥʠʡ ʦʙʤʽʥ ʨʝʯʦʚʠʥ. ɼʦ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʚʭʦʜʷʪʴ ʜʦ 60% 
ʟʝʨʥʦʙʦʨʦʰʥʠʩʪʠʭ , ʜʦ 36% ʙʽʣʢʦʚʠʭ ʽ ʜʦ 4% ʤʽʥʝʨʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ.    

ɹʘʣʘʥʩʫʚʘʥʥʷ ʨʘʮʽʦʥʫ ʟʘ ʩʠʨʠʤ ʧʨʦʪʝʾʥʦʤ ʧʨʦʚʦʜʷʪʴ ʰʨʦʪʦʤ, ʞʤʠʭʘʤʠ ʽ ʢʦʨʤʘʤʠ ʪʚʘʨʠʥʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ. ʇʦʪʨʝʙʘ ʚ ʧʨʦʪʝʾʥʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʪʘʭʽʚ. ɺ 100ʛ ʢʦʤʙʽʢʦʨʤʫ ʤʽʩʪʠʪʴʩʷ 23% 
ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, ʢʘʣʴʮʽʶ -2,1%, ʬʦʩʬʦʨʫ 1,5%, ʥʘʪʨʽʶ 0,5%. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʧʝʣʠ 
ʤʦʞʫʪʴ ʟ ʣʝʛʢʽʩʪʶ ʧʝʨʝʥʦʩʠʪʠ ʷʢ ʥʝʩʪʘʯʫ ʧʨʦʪʝʾʥʫ, ʪʘʢ ʽ ʡʦʛʦ ʥʘʜʣʠʰʦʢ. ʄʦʣʦʜʥʷʢʫ ʚʽʢʦʤ ʚʽʜ 1 ʜʦ 30 ʜʥʽʚ  
ʧʦʪʨʽʙʥʦ ʚʽʜ 24 ʜʦ 26.9% ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, ʧʝʨʝʧʝʣʘʤ ʚʽʜ 31 ʜʦ 46 ʜʥʽʚ  15-27%, ʩʘʤʢʘʤ, ʷʢʽ ʥʝʩʫʪʴ ʷʡʮʷ 
ʚʽʜ 21 ʜʦ 25%. ʆʢʨʽʤ ʧʨʦʪʝʾʥʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ  ʚʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ, ʷʢʘ ʤʘʻ ʥʝʟʥʘʯʥʫ ʭʘʨʯʦʚʫ 
ʮʽʥʥʽʩʪʴ, ʧʨʦʪʝ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʪʨʘʚʣʝʥʥʷ, ʧʦʩʠʣʶʶʯʠ ʚʠʜʽʣʝʥʥʷ ʪʨʘʚʥʠʭ ʩʦʢʽʚ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 1ʢʛ 
ʷʻʯʥʦʾ ʤʘʩʠ ʚʠʪʨʘʯʘʻʪʴʩʷ 5-7ʢʛ ʩʫʭʦʛʦ ʢʦʤʙʽʢʦʨʤʫ. ɿʘ ʨʽʢ ʦʜʥʘ ʦʩʦʙʠʥʘ ʧʦʾʜʘʻ ʙʽʣʷ 10 ʢʛ ʢʦʤʙʽʢʦʨʤʫ. ʁʦʛʦ 
ʚʠʪʨʘʪʠ ʟʨʦʩʪʘʶʪʴ ʧʨʠ ʟʤʽʥʽ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʫʪʨʠʤʘʥʥʽ ʪʘ 
ʽʥ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ ʚʤʽʩʪ ʩʦʣʽ ʚ ʨʘʮʽʦʥʽ, ʙʦ ʮʝ ʻ ʦʪʨʫʡʥʦʶ ʨʝʯʦʚʠʥʦʶ , ʜʦ ʨʝʯʽ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ 
ʧʪʠʮʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʜʦʧʫʩʪʠʤʦ ʟʛʦʜʦʚʫʚʘʪʠ ʢʦʤʙʽʢʦʨʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʽ 
ʩʚʠʥʝʡ, ʪʘʢ, ʷʢ ʚ ʥʠʭ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʣʽ. 

ʂʦʨʤʠ ʟʘʩʠʧʘʶʪʴ ʫ ʛʦʜʽʚʥʠʮʶ ʥʘ 2/3 ʛʣʠʙʠʥʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʧʝʣʠ ʜʫʞʝ ʨʦʟʩʠʧʘʶʪʴ ʢʦʨʤʠ.  
ʆʜʥʽʻʶ ʾʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʧʝʣʽʚ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʦʙʤʽʥʦʤ ʨʝʯʦʚʠʥ ʮʝ 

ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʰʦ ʩʧʨʠʷʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʨʘʞʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ.  
ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʫʪʨʠʤʘʥʥʶ ʧʝʨʝʧʝʣʽʚ. ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ ʾʭ ʫʪʨʠʤʫʶʪʴ ʚ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʦʙʣʘʜʥʘʥʠʭ  ʙʘʛʘʪʦʷʨʫʩʥʠʤʠ ʢʣʽʪʢʘʤʠ. ʇʪʘʰʥʠʢ ʤʘʻ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʽ 
ʚʝʥʪʠʣʷʮʽʶ. ʇʨʠʤʽʱʝʥʥʷ ʧʦʚʥʽʩʪʶ ʟʘʭʠʱʝʥʦ ʚʽʜ ʧʨʦʪʷʛʽʚ. ʆʜʥʠʤ ʽʟ ʽʥʜʠʢʘʪʦʨʽʚ ʧʨʦʪʷʛʽʚ ʻ ʚʪʨʘʪʘ 
ʦʧʝʨʝʥʥʷ. ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʪʨʠʚʘʣʦʾ ʷʡʮʝʥʦʩʢʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʻ ʪʨʠʚʘʣʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ 
ʧʨʦʪʷʛʦʤ ʜʥʷ. ʉʚʽʪʣʦ ʚʤʠʢʘʶʪʴ ʽ ʚʠʤʠʢʘʶʪʴ ʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʯʘʩ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʪʨʠʚʘʻ18 ʛʦʜʠʥ. 
ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʚʦʣʦʛʦʩʪʽ 
ʧʨʠʤʽʱʝʥʥʷ.  ʆʧʪʠʤʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘ ʨʽʚʥʽ 60-70%. ʇʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʠ ʧʦʥʘʜ 75% ʽ 
ʟʤʝʥʰʝʥʥʷ ʜʦ 55% ʤʦʞʫʪʴ ʤʘʪʠ ʷʢʱʦ ʥʝ ʣʝʪʘʣʴʥʽ ʥʘʩʣʽʜʢʠ, ʪʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ 
ʧʨʠʤʽʱʝʥʥʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʚʽʜ 18 ʜʦ 24 Áʉ. ɿʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʷʡʮʝʢʣʘʜʢʠ.  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʨʯʦʚʠʭ ʷʻʮʴ ʽ ʤôʷʩʘ  ʻ ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ. ɺʦʥʘ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʷʻʮʴ ʥʘ 1ʤ2 ʨʦʟʤʽʱʫʶʪʴ 125 ʧʝʨʝʧʽʣʦʢ. ʂʣʽʪʢʠ 
ʢʦʤʧʘʢʪʥʽ, ʟ ʢʦʤʽʨʢʘʤʠ 15ʭ15ʩʤ. ɺʘʨʽʘʥʪʠ ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʢʫʙʘʮʽʡʥʠʭ ʽ ʭʘʨʦʚʠʭ ʷʻʮʴ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ: 1) ʥʘ 3-5 ʩʘʤʦʢ 1 ʩʘʤʝʮʴ. ʂʣʽʪʢʠ ʚʠʩʦʪʦʶ 16-18 ʩʤ, ʟ ʨʦʟʤʽʨʦʤ ʧʽʜʣʦʛʠ 50ʭ25ʩʤ; 
2) ʤʦʣʦʜʠʭ 20-30 ʜʝʥʥʠʭ ʧʝʨʝʧʽʣʦʢ ʫʪʨʠʤʫʶʪʴ ʚ 5ʧʦʚʝʨʭʦʚʠʭ ʢʣʽʪʢʘʭ ʟ ʨʦʟʤʽʨʦʤ ʧʽʜʣʦʛʠ 15ʭ15 ʩʤ; 3) 
ʦʩʥʦʚʥʝ ʩʪʘʜʦ ʧʝʨʝʧʽʣʦʢ, ʷʢʽ ʥʝʩʫʪʴ ʷʡʮʷ ʫʪʨʠʤʫʶʪʴ ʚ ʢʣʽʪʢʘʭ ʧʦ 30-50 ʦʩʽʙ, ʟ ʨʦʟʤʽʨʦʤ ʧʽʜʣʦʛʠ ʢʣʽʪʢʠ 
60ʭ60ʩʤ. ʂʦʥʩʪʨʫʢʮʽʷ ʢʣʽʪʢʠ ʧʝʨʝʜʙʘʯʘʻ ʥʘʭʠʣ ʧʽʜʣʦʛʠ ʜʣʷ ʩʢʦʯʫʚʘʥʥʷ ʷʻʮʴ. 

ʗʡʮʝʢʣʘʜʢʘ ʫ ʧʝʨʝʧʝʣʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʚ 45-50 ʜʝʥʥʦʤʫ ʚʽʮʽ. ɿʘ ʨʽʢ ʢʦʞʥʘ ʩʘʤʢʘ  ʟʥʦʩʠʪʴ 300-320 
ʷʻʮʴ ʤʘʩʦʶ 10-12ʛ ʢʦʞʥʝ. ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʷʡʮʷ ʧʝʨʝʧʝʣʽʚ ʧʝʨʝʚʠʱʫʻ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʩʽ 
ʚʠʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ. ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʂ ʽ Fe ʧʝʨʝʚʠʱʫʻ ʚ 5 
ʨʘʟʽʚ, ʙʽʣʴʰʝ ʥʽʞ ʚ 3 ʨʘʟʠ ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ ʪʘ ɸ. ʋ ʧʝʨʝʧʝʣʠʥʠʭ ʷʡʮʷʭ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʡ ʭʦʣʝʩʪʝʨʠʥ 
ʪʘ ʚʽʜʩʫʪʥʽʡ ʩʘʣʴʤʦʥʝʣʴʦʟ. ɺʞʠʚʘʥʥʷ ʧʝʨʝʧʝʣʠʥʠʭ ʷʻʮʴ ʥʝ ʚʠʢʣʠʢʘʻ ʘʣʝʨʛʽʾ, ʪʦʤʫ ʧʦʢʘʟʘʥʽ ʜʣʷ ʜʠʪʷʯʦʛʦ 
ʪʘ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɹʝʩʘʨʘʙ ʅ.ʆ., ʩʪʫʜ. 2ʤ ɹʊʌ, ʈʠʙʢʽʥ ɺ. ʆ., ʩʪʫʜ. 2ʤ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ʜʦʮ. ʃ.ɺ. ɹʦʥʜʘʨʯʫʢ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʈʽʰʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʙʣʝʤʠ ʋʢʨʘʾʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʦʟʚʠʪʢʦʤ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʟʦʢʨʝʤʘ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʂʽʥʝʮʴ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʚ ʦʟʥʘʤʝʥʦʚʘʥʠʡ ʪʠʤ, 
ʱʦ ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʪʘ ʧʨʘʢʪʠʢʠ ʨʦʟʨʦʙʠʣʠ ʽ ʟʘʩʪʦʩʫʚʘʣʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʧʦʨʦʜʦʫʪʚʦʨʝʥʥʷ, 
ʷʢʽ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʣʠʢʦʪʦʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʝʜʝʥʽ ʽ ʘʧʨʦʙʦʚʘʥʽ 
ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʧʦʨʦʜʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ ʚ ʤʘʩʠʚʘʭ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʪʚʘʨʠʥ. 

ʂʨʘʱʽ ʧʦʨʦʜʠ ʩʚʽʪʫ ʛʦʣʰʪʠʥʠ ʽ ʰʚʽʮʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ, ʘʚʩʪʨʽʡʩʴʢʽ 
ʪʘ ʙʘʚʘʨʩʴʢʽ ʩʠʤʝʥʪʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ, ʷʢ ʧʦʣʽʧʰʫʶʯʽ, ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʧʦʨʽʜ ʚʝʣʠʢʦʾ 
ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʡʢʨʘʱʠʡ ʛʝʥʦʬʦʥʜ ʮʠʭ ʧʦʨʽʜ, ʟʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ 
ʩʪʚʦʨʝʥʽ ʽ ʘʧʨʦʙʦʚʘʥʽ, ʷʢ ʩʝʣʝʢʮʽʡʥʝ ʜʦʩʷʛʥʝʥʥʷ 4 ʤʦʣʦʯʥʽ ʧʦʨʦʜʠ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ: ʫʢʨʘʾʥʩʴʢʽ 
ʤʦʣʦʯʥʽ ʯʦʨʥʦ-ʨʷʙʘ, ʯʝʨʚʦʥʦ-ʨʷʙʘ, ʯʝʨʚʦʥʘ ʽ ʙʫʨʘ. ɯʩʪʦʨʠʯʥʦ ʩʢʣʘʣʦʩʷ ʪʘʢ, ʱʦ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 
ʋʢʨʘʾʥʠ, ʟ 1900-ʭ ʨʦʢʽʚ ʧʦʯʘʣʦʩʷ ʜʦʢʦʨʽʥʥʝ ʧʦʣʽʧʰʝʥʥʷ ʤʽʩʮʝʚʦʾ ʭʫʜʦʙʠ. ʊʚʘʨʠʥ ʩʽʨʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʨʦʜʠ, 
ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʚʠʩʦʢʠʤʠ ʨʦʙʦʯʠʤʠ ʽ ʤ'ʷʩʥʠʤʠ ʷʢʦʩʪʷʤʠ ʟ ʥʘʜʦʷʤʠ 1500-2000ʢʛ ʤʦʣʦʢʘ ʞʠʨʥʽʩʪʶ 
4,00 - 5,00% ʧʦʯʘʣʠ ʩʭʨʝʱʫʚʘʪʠ ʟ ʙʠʢʘʤʠ ʰʚʽʮʴʢʦʾ ʧʦʨʦʜʠ. ʆʩʥʦʚʥʝ ʧʣʝʤʽʥʥʝ ʧʦʛʦʣʽʚ'ʷ ʟʦʩʝʨʝʜʞʫʚʘʣʘʩʴ 
ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʽ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ɿʘʚʜʷʢʠ ʩʬʦʨʤʦʚʘʥʦʤʫ ʤʘʩʠʚʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ, ʤʝʪʦʜʦʤ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ 
ʩʭʨʝʱʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʝʜʝʥʥʷʤ ʧʦʤʽʩʝʡ "ʚ ʩʦʙʽè ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʣʝʙʝʜʠʥʩʴʢʘ ʧʦʨʦʜʘ. ɰʾ ʛʦʣʦʚʥʦʶ 
ʧʝʨʝʚʘʛʦʶ ʙʫʣʦ ʪʝ, ʱʦ ʟʘ ʤʦʣʦʯʥʦʶ  ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʢʦʨʦʩʪʠʛʣʠʩʪʶ, ʝʢʩʪʝʨ'ʻʨʦʤ ʪʚʘʨʠʥʠ ʙʫʣʠ ʧʦʜʽʙʥʽ 
ʜʦ ʰʚʽʮʽʚ, ʘ ʟʘ ʞʽʨʦʥʦʤʦʣʦʯʥʽʩʪʶ ʽ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʶ ʜʦ ʤʽʩʮʝʚʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʝ 
ʧʦʩʪʫʧʘʣʘʩʷ ʤʽʩʮʝʚʽʡ ʩʽʨʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʨʦʜʽ. ʉʝʨʝʜ ʙʫʨʠʭ ʧʦʨʽʜ, ʷʢʽ ʨʦʟʚʦʜʠʣʠʩʷ ʚ 60-70-ʭ ʨʦʢʘʭ 
ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʣʝʙʝʜʠʥʩʴʢʘ ʧʦʨʦʜʘ ʙʫʣʘ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʦʶ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʷʢʦʩʪʽ 
ʧʦʣʽʧʰʫʶʯʦʶ ʜʣʷ ʙʫʨʠʭ ʢʘʨʧʘʪʩʴʢʦʾ ʽ ʢʘʚʢʘʟʴʢʠʭ ʧʦʨʽʜ. 

ɿ ʤʦʤʝʥʪʫ ʟʘʪʚʝʨʜʞʝʥʥʷ ʣʝʙʝʜʠʥʩʴʢʦʾ ʧʦʨʦʜʠ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʚʝʣʘʩʷ ʩʝʨʡʦʟʥʘ ʩʝʣʝʢʮʽʡʥʦ-
ʧʣʝʤʽʥʥʘ ʨʦʙʦʪʘ ʱʦʜʦ ʾʾ ʧʦʣʽʧʰʝʥʥʷ ʤʝʪʦʜʘʤʠ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʨʦʟʚʝʜʝʥʥʷ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ, ʪʨʘʜʠʮʽʡʥʘ 
ʜʣʷ ʉʫʤʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʙʫʨʘ ʧʦʨʦʜʘ, ʩʝʣʝʢʮʽʡʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʫʢʨʘʾʥʩʴʢʫ ʙʫʨʫ ʤʦʣʦʯʥʫ ʧʦʨʦʜʫ 
ʋʢʨʘʾʥʠ, ʯʝʨʝʟ ʧʨʠʣʠʪʪʷ  ʢʨʦʚʽ ʢʨʘʱʦʛʦ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ ʘʤʝʨʠʢʘʥʩʴʢʦʾ, ʘʚʩʪʨʽʡʩʴʢʦʾ ʪʘ ʥʽʤʝʮʴʢʦʾ 
ʩʝʣʝʢʮʽʾ[  ʗʢ ʨʝʟʫʣʴʪʘʪ, ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʧʫʣʷʮʽʷ ʫʢʨʘʾʥʩʴʢʦʾ ʙʫʨʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʤʘʻ ʜʦʩʪʘʪʥʽʡ 
ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʨʦʟʚʝʜʝʥʥʷ çʚ 
ʩʦʙʽè ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʚʽʜʪʚʦʨʝʥʥʽ ʢʨʘʱʠʭ ʽʟ ʣʽʜʝʨʽʚ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ ʙʫʛʘʾʚ-ʧʣʽʜʥʠʢʽʚ ʰʚʽʮʴʢʦʾ 
ʧʦʨʦʜʠ. 

ʋʩʧʽʭ ʧʨʦʮʝʩʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʨʦʜʠ ʧʦʚʠʥʝʥ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʦʚʠʭ ʧʽʜʭʦʜʘʭ, ʷʢʽ ʧʦʢʣʘʜʝʥʽ 
ʚ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʩʢʦʪʘʨʩʪʚʘ ʫ ʉʫʤʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʥʘ ʥʘʡʙʣʠʞʯʽ 10 ʨʦʢʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪ ʩʝʣʝʢʮʽʾ ʚ ʢʦʥʢʨʝʪʥʠʭ ʩʪʘʜʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ: 
- ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʾ ʟ ʤʽʞʥʘʨʦʜʥʠʭ (ɭʚʨʦʧʘ, ʉʐɸ) ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʙʫʛʘʾʚ-ʧʣʽʜʥʠʢʽʚ ʽ ʟʘʛʘʣʴʥʘ 

ʦʮʽʥʢʘ ʟʘ ʷʢʽʩʪʶ ʧʦʪʦʤʩʪʚʘ, ʷʢ ʦʙʤʽʥ ʛʝʥʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʤʽʞ ʢʨʘʾʥʘʤʠ, ʜʝ ʨʦʟʚʦʜʷʪʴ ʙʫʨʫ ʭʫʜʦʙʫ; 
- ʯʽʪʢʠʡ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʠʡ ʦʙʣʽʢ ʽ ʦʮʽʥʢʘ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʨʦʟʨʦʙʢʦʶ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ; 
- ʚʠʨʦʱʫʚʘʥʥʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʟʛʽʜʥʦ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ; 
- ʩʪʚʦʨʝʥʥʷ ʽ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʽʣʴʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟʘ ʚʩʽʤʘ 

ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʩʝʣʝʢʮʽʦʥʫʶʪʴʩʷ; 
- ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʠʡʦʤʽʚ 

ʨʝʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥ; 
- ʨʦʟʨʦʙʢʘ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʨʠʥʮʠʧʽʚ ʚʽʜʙʦʨʫ ʢʦʨʽʚ ʫ ʙʫʛʘʡ ʚʽʜʪʚʦʨʶʶʯʫ ʛʨʫʧʫ ʽ ʧʽʜʙʦʨʫ ʙʫʛʘʾʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʙʠʯʢʽʚ; 
- ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʘʨʙʽʪʨʘʞʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ; 
- ʚʢʣʶʯʝʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʜʦʚʽʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɺɿɸɭʄʆɿɺôʗɿʆʂ ʄɯɾ ʇʆʈʆɼɸʄʀ ʊɸ ʈʆɿɺʀʊʂʆʄ ʈʆɹʆʏʀʍ ʗʂʆʉʊɽʁ ʋ ʉʆɹɸʂ  
 
ɻʨʦʤʠʯʝʥʢʦ ɼ.ɺ., ʩʪʫʜ 3 ʢʫʨʩʫ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʖ.ʄ. ʇʘʚʣʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʇʝʨʰʽ ʦʜʦʤʘʰʥʝʥʽ ʩʦʙʘʢʠ ʩʣʫʛʫʚʘʣʠ ʧʘʩʪʫʭʘʤʠ ʪʘ ʦʭʦʨʦʥʮʷʤʠ, ʘʣʝ ʟ ʨʦʟʚʠʪʢʦʤ ʣʶʜʩʪʚʘ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʦʙʩʷʛ ʨʦʙʦʪʠ ʫ ʯʦʪʠʨʠʣʘʧʠʭ. 
ɹʽʣʴʰʽʩʪʴ ʟ ʥʘʩ ʜʦʪʨʠʤʫʻʪʴʩʷ ʩʫʙôʻʢʪʠʚʥʦʾ ʜʫʤʢʠ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʪʘ ʭʘʨʘʢʪʝʨ ʩʦʙʘʢ ʦʢʨʝʤʠʭ ʧʦʨʽʜ. 

ʅʘ ʮʽ ʫʷʚʣʝʥʥʷ ʚʧʣʠʚʘʻ ʷʢ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ, ʪʘʢ ʽ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʽ ʥʘʚôʷʟʫʶʪʴ ʥʘʤ ʚʣʘʩʥʫ 
ʜʫʤʢʫ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʧʦʜʽʣ ʩʦʙʘʢ ʨʽʟʥʠʭ ʧʦʨʽʜ ʥʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʜʦʩʠʪʴ ʥʝʦʜʥʦʟʥʘʯʥʠʡ, ʧʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʽ 
ʯʠʩʣʝʥʥʽ ʥʘʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ʆʜʠʥ ʟ ʪʘʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʣʴʩʴʢʦʶ ʧʦʣʽʮʽʻʶ. ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 
ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʦʰʫʢʫ ʥʘʨʢʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʦʜʠ, ʚʽʢʫ, ʪʠʧʫ ʥʘʨʢʦʪʠʢʫ ʪʘ ʡʦʛʦ 
ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.  ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 68 ʣʘʙʨʘʜʦʨʽʚ - ʨʝʪʨʠʚʝʨʽʚ, 61 ʥʽʤʝʮʴʢʘ ʚʽʚʯʘʨʢʘ,    25 
ʪʝʨ'ʻʨʽʚ ʪʘ 10 ʢʦʢʝʨ-ʩʧʘʥʽʻʣʽʚ ʦʙʦʭ ʩʪʘʪʝʡ ʚ ʢʦʞʥʽʡ ʧʦʨʦʜʽ. ɺ ʮʽʣʦʤʫ ʷʢʽʩʪʴ ʧʦʰʫʢʫ ʩʢʣʘʜʘʣʘ 87,7% , 
ʱʦʧʨʘʚʜʘ ʥʽʤʝʮʴʢʽ ʚʽʚʯʘʨʢʠ ʚʠʧʝʨʝʜʞʘʣʠ ʫ ʧʦʰʫʢʫ ʽʥʰʽ ʧʦʨʦʜʠ, ʪʦʜʽ ʷʢ ʪʝʨ'ʻʨʠ ʧʦʢʘʟʘʣʠ ʚʽʜʥʦʩʥʦ 
ʩʣʘʙʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʉʧʘʥʽʻʣʽ ʪʘ ʣʘʙʨʘʜʦʨʠ ʙʫʣʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʫ ʩʦʙʘʢ ʦʜʥʽʻʾ ʛʨʫʧʠ ʦʢʨʝʤʠʭ ʧʦʨʽʜ, ʥʘʧʨʠʢʣʘʜ: ʯʦʪʠʨʠʣʘʧʽ 
ʧʘʩʪʫʭʠ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʜʽʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʨʘʣʠ ʩʦʙʘʢ, ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʉʐɸ ʪʘ ɭʚʨʦʧʽ, ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ, ʜʨʫʞʝʣʶʙʥʽ ʜʦ ʣʶʜʝʡ, ʘʣʝ        ʟ 
ʣʝʛʢʽʩʪʶ ʚʧʦʨʘʶʪʴʩʷ ʟ ʭʠʞʘʢʘʤʠ. 

ɸʥʘʪʦʣʽʡʩʴʢʽ ʚʽʚʯʘʨʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʙʫʣʠ ʙʽʣʴʰ ʜʦʧʠʪʣʠʚʠʤʠ, ʢʘʨʘʢʘʯʘʥʩʴʢʽ ʩʦʙʘʢʠ ï ʙʽʣʴʰ 
ʧʠʣʴʥʠʤʠ, ʪʨʘʥʩʤʦʥʪʘʥʮʽ ï ʢʨʘʱʝ ʚʠʟʥʘʯʘʣʠ ʟʘʛʨʦʟʫ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʧʦʜʨʘʟʥʠʢʘ. ɺʦʥʠ, ʪʘʢʦʞ, ʚʠʪʨʘʯʘʣʠ 
ʤʝʥʰʝ ʯʘʩʫ ʥʘ ʩʢʘʥʫʚʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, ʥʽʞ ʩʦʙʘʢʠ ʽʥʰʠʭ ʧʦʨʽʜ. ʍʦʯʘ ʮʽ ʪʦʥʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʧʦʤʦʞʫʪʴ ʫ 
ʚʽʜʙʦʨʽ ʩʦʙʘʢ ʧʘʩʪʫʭʽʚ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʽʟʥʠʮʷ ʫ ʧʦʚʝʜʽʥʮʽ ʤʽʞ ʧʦʨʦʜʘʤʠ 
ʦʜʥʽʻʾ ʛʨʫʧʠ ʥʝ ʪʘʢʽ ʟʥʘʯʥʽ ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ. 

ʅʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʦʙʘʢ ʪʝʞ ʧʝʨʝʙʫʚʘʻ ʫ ʧʝʚʥʽʡ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʦʜʠ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʻ ʥʘʚʯʘʥʥʷ ʩʦʙʘʢ-ʧʦʚʦʜʠʨʽʚ.  ʉʝʨʝʜ ʦʩʦʙʠʥ ʨʽʟʥʠʭ 
ʧʦʨʽʜ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʫ ʣʘʙʨʘʜʦʨʽʚ-ʨʝʪʨʠʚʝʨʽʚ ʙʫʚ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʦʜʽ ʷʢ ʫ 
ʥʽʤʝʮʴʢʠʭ ʚʽʚʯʘʨʦʢ ʙʫʚ ʙʽʣʴʰʠʡ ʰʘʥʩ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʨʦʟʧʣʽʜʥʠʢʘ.  ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʩʪʘʪʴ 
ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʦʙʘʢ-ʧʦʚʦʜʠʨʽʚ. ʇʩʠ ʚʘʞʯʝ ʩʧʨʠʡʤʘʣʠ 
ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʘʩʚʦʶʚʘʣʠ ʧʦʪʨʽʙʥʽ ʥʘʚʠʯʢʠ. 

ɼʦʩʣʽʜʥʠʢʠ ʟ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʣʴʷʥʩʫ ʧʦʰʫʢʦʚʠʭ ʩʦʙʘʢ ʜʦʚʝʣʠ, ʱʦ ʯʠʤ ʨʘʥʽʰʝ ʧʦʯʠʥʘʻʪʴʩʷ 
ʜʨʝʩʠʨʫʚʘʥʥʷ ʩʦʙʘʢʠ, ʪʠ ʚʠʱʘ ʙʫʜʝ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 
ʧʦʢʘʟʫʚʘʣʠ ʦʩʦʙʠʥʠ, ʱʦ ʧʦʯʠʥʘʣʠ ʚʯʠʪʠʩʷ ʜʦ ʰʝʩʪʠʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. 

ʇʦʚʝʜʽʥʢʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʨʽʚʥʽ ʧʦʨʦʜʥʦʾ ʛʨʫʧʠ ʜʘʻ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʷʢ 
ʚʧʣʠʚʘʶʪʴ ʽʩʪʦʨʠʯʥʽ ʬʫʥʢʮʽʾ ʧʦʨʦʜʠ ʥʘ ʪʠʧʦʚʫ ʜʣʷ ʥʝʾ ʧʦʚʝʜʽʥʢʫ. ʅʝʱʦʜʘʚʥʽ ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʠʷʚʠʣʠ ʛʝʥʝʪʠʯʥʫ ʩʧʘʜʢʦʚʽʩʪʴ ʤʽʞ ʧʦʨʦʜʘʤʠ ʩʦʙʘʢ, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʩʪʦʨʠʯʥʦʾ ʬʫʥʢʮʽʾ ʽ 
ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʦʷʩʥʝʥʥʷ ʨʽʟʥʠʮʽ ʫ ʧʦʚʝʜʽʥʮʽ ʤʽʞ ʧʦʨʦʜʘʤʠ.  ʎʝʡ ʜʦʩʣʽʜ ʙʫʚ ʥʘʧʨʘʚʣʝʥʠʡ 
ʥʘ ʚʠʚʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ 98 ʧʦʨʽʜ ʩʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʨʦʜʥʠʭ ʛʨʫʧ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
ʆʮʽʥʢʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ, ʩʤʽʣʠʚʦʩʪʽ, ʫʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʪʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʚʩʽʭ ʦʩʦʙʠʥ ʧʦʨʦʜʠ. 
ʂʦʞʥʘ ʧʦʨʦʜʘ ʨʦʟʜʽʣʷʣʘʩʴ ʟʘ ʯʦʪʠʨʤʘ ʢʨʠʪʝʨʽʷʤʠ ʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʭʦʞʦʩʪʽ 
ʧʦʚʝʜʽʥʢʠ ʤʽʞ ʧʦʨʦʜʘʤʠ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ ( ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʤʽʣʠʚʽʩʪʴ) ʧʦʚʝʜʽʥʢʘ 
ʪʚʘʨʠʥ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ ʷʢ ʩʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ ʽ ʩʝʨʝʜ ʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ ʧʦʨʽʜ. ʅʘʧʨʠʢʣʘʜ, ʩʦʙʘʢʠ-
ʧʘʩʪʫʭʠ ʚʠʷʚʠʣʠ ʙʽʣʴʰʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ, ʥʽʞ ʤʠʩʣʠʚʩʴʢʽ, ʨʦʙʦʯʽ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽ ʩʦʙʘʢʠ.            ʑʦ 
ʩʪʦʩʫʻʪʴʩʷ ʛʝʥʝʪʠʯʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ, ʧʦʨʦʜʠ ʽʟ ʘʟʽʘʪʩʴʢʠʤ ʪʘ ʘʬʨʠʢʘʥʩʴʢʠʤ ʧʦʭʦʜʞʝʥʥʷʤ ʤʝʥʰʝ 
ʧʽʜʜʘʚʘʣʠʩʴ ʜʨʝʩʠʨʫʚʘʥʥʶ, ʥʽʞ ʧʦʪʦʤʢʠ ʧʘʩʪʫʰʠʭ ʪʘ ʤʠʩʣʠʚʩʴʢʠʭ ʩʦʙʘʢ. ʇʦʨʦʜʠ ʚ ʛʨʫʧʽ ʤʘʩʪʠʬʠ ʪʘ 
ʪʝʨôʻʨʠ ʙʫʣʠ ʩʤʽʣʠʚʽʰʽ ʟʘ ʽʥʰʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʨʦʟʧʦʜʽʣ ʥʘ ʛʨʫʧʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ 
ʪʦʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʜʽʥʢʠ ʩʦʙʘʢ ʨʽʟʥʠʭ ʧʦʨʽʜ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʦʙʘʢʠ, ʷʢʽ ʤʘʶʪʴ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʦʜʥʦʛʦ ʥʘʧʨʷʤʢʫ ʨʦʙʦʪʠ 
ʚ ʽʥʰʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʝ ʯʘʩʫ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʉʧʘʜʢʦʚʽʩʪʴ, ʷʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴ 
ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜʠ ʪʘ ʦʮʽʥʶʶʪʴ ʫ ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʝʩʪʘʭ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 
ʽʥʩʪʨʫʤʝʥʪʫ ʫ ʚʠʙʦʨʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ 
ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʚʽʜʙʦʨʽ ʧʣʝʤʽʥʥʠʭ ʪʚʘʨʠʥ ʫ ʷʢʠʭ ʽʥʜʝʢʩ ʩʧʘʜʢʦʚʦʩʪʽ ʚʠʱʠʡ.  

ɺʩʽ ʮʽ ʜʘʥʽ ʜʦʚʦʜʷʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʢʠ ʩʦʙʘʢ ʟʘ  ʪʝʤʧʝʨʘʤʝʥʪʦʤ ʪʘ ʩʧʘʜʢʦʚʽʩʪʶ ʜʣʷ 
ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʪʚʘʨʠʥʘʤʠ. 
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ɺʇʃʀɺ ʋʄʆɺ ɼʆɿʈɯɺɸʅʅʗ ʅɸ ʗʂɯʉʊʔ ʉʀʈɯɺ ɿ ʇʃɯʉɽʅʅʖ 
 

ʈʦʤʘʥʝʥʢʦ ʅ.ʈ., ʃʘʚʨʠʥʝʥʢʦ ʆ.ʇ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʟʘʦʯ. ʬʦʨʤʠ ʥʘʚʯ. ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʄ.ʌ. ʇʨʠʭʦʜʴʢʦ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʘʥʽ ʚʠʜʠ ʩʠʨʽʚ ʟôʷʚʠʣʠʩʷ ʥʘ ʧʨʠʣʘʚʢʘʭ ʥʘʰʠʭ ʤʘʛʘʟʠʥʽʚ ʥʝ ʪʘʢ ʜʘʚʥʦ, ʘʣʝ ʚʩʪʠʛʣʠ ʟʽʙʨʘʪʠ ʜʦʩʠʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʭʠʣʴʥʠʢʽʚ ʪʘ ʢʨʠʪʠʢʽʚ.   
ɼʫʞʝ ʫʤʦʚʥʦ ʩʠʨʠ ʟ ʧʣʽʩʝʥʥʶ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ.  ʇʝʨʰʘ ʛʨʫʧʘ ʜʦʩʠʪʴ ʥʝ 

ʯʠʩʝʣʴʥʘ, ʜʦ ʥʝʾ ʚʭʦʜʷʪʴ ʩʠʨʠ ʟ ʙʽʣʦʶ ʩʢʦʨʠʥʦʯʢʦʶ ʥʘ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʟôʷʚʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʽʩʝʥʽ. 
ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʩʦʨʪʠ ð çɹʨʽè, çʂʘʤʘʤʙʝʨè. ʑʦʙ ʧʨʠʛʦʪʫʚʘʪʠ ʪʘʢʠʡ ʩʠʨ, ʦʪʨʠʤʫʶʪʴ ʟʛʫʩʪʦʢ, ʧʦʪʽʤ ʩʠʨ 
ʩʦʣʷʪʴ ʽ ʟʘʣʠʰʘʶʪʴ ʚʠʟʨʽʚʘʪʠ ʚ ʧʽʜʚʘʣʘʭ, ʩʪʽʥʠ ʷʢʠʭ ʧʦʢʨʠʪʽ ʪʘʢ ʟʚʘʥʦʶ çʙʣʘʛʦʨʦʜʥʦʶ ʧʣʽʩʝʥʥʶè ð 
ʧʣʽʩʥʷʚʠʤʠ ʛʨʠʙʢʘʤʠ.   

ɯʥʰʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʩʠʨʠ ʟ ʙʣʘʢʠʪʥʦʶ ʙʣʘʛʦʨʦʜʥʦʶ ʧʣʽʩʝʥʥʶ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ 
ʩʠʨʥʽʡ ʤʘʩʽ ʚʢʨʘʧʣʝʥʴ ʟʝʣʝʥʦ-ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ (ʚʽʜʦʤʽ ʩʦʨʪʠ ð çɻʦʨʛʦʥʟʦʣʘè, çʈʦʢʬʦʨè). ʇʽʩʣʷ ʪʦʛʦ, 
ʷʢ ʙʫʜʝ ʦʪʨʠʤʘʥʠʡ ʟʛʫʩʪʦʢ, ʩʠʨʥʫ ʤʘʩʫ ʚʠʢʣʘʜʘʶʪʴ ʚ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ ʽ ʯʝʢʘʶʪʴ, ʧʦʢʠ ʩʪʝʯʝ ʩʠʨʦʚʘʪʢʘ. 
ʇʦʪʽʤ ʩʠʨ ʥʘʪʠʨʘʶʪʴ ʩʽʣʣʶ, ʜʦʜʘʶʪʴ ʛʨʠʙʦʢ (ʢʦʥʢʨʝʪʥʠʡ ʰʪʘʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʫ ʩʠʨʫ), ʘ ʯʝʨʝʟ ʜʝʷʢʠʡ 
ʯʘʩ ʩʠʨʥʫ ʤʘʩʫ ʧʨʦʪʠʢʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʛʦʣʢʘʤʠ, ʱʦʙ ʮʚʽʣʴ ʢʨʘʱʝ ʧʦʰʠʨʠʣʘʩʷ ʧʦ ʚʩʽʡ 
ʤʘʩʽ. ʉʘʤʝ ʪʘʢ ʟ'ʷʚʣʷʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʤʘʣʶʥʢʠ, ʷʢʽ ʚʠʜʥʦ ʧʨʠ ʨʦʟʨʽʟʽ ʚʞʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ.  
ɺʠʨʦʙʣʷʶʪʴ ʪʘʢʦʞ ʩʠʨʠ ʟ ʪʘʢ ʟʚʘʥʦʶ ʤʠʪʦʶ ʩʢʦʨʠʥʦʯʢʦʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʠʪʘ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʦʶ 
ʮʚʽʣʣʶ (ʩʠʨʠ çʄʶʥʩʪʝʨè, çʄʘʨʫʘʣʴè), ʧʦʤʘʨʘʥʯʝʚʦʶ (çʃʽʚʘʨʦè), ʙʦʨʜʦʚʦʶ (çʃʽʤʙʫʨʛʩʴʢʠʡè). ʊʘʢʘ 
ʦʨʠʛʽʥʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʩʠʨʫ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ ʡʦʛʦ ʦʙʨʦʙʣʷʶʪʴ 
ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʤʽʮʝʣʽʘʣʴʥʽ ʪʽʣʘ ʷʢʠʭ ʟʘʙʘʨʚʣʝʥʽ ʚ ʷʩʢʨʘʚʠʡ ʢʦʣʽʨ.  ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʨʽʚ ʟ 
ʧʣʽʩʥʷʚʦʶ ʚ ʦʩʥʦʚʽ ʾʭ  ʣʝʞʠʪʴ ʦʙʨʦʙʢʘ ʩʠʨʫ ʨʽʟʥʠʤʠ ʰʪʘʤʘʤʠ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ.  

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʙʘʞʘʥʦ ʜʦʩʷʛʪʠ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʠʭ ʷʢʽʩʥʠʭ, 
ʩʤʘʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘʣʝ ʡ ʙʽʣʴʰʦʛʦ ʩʪʨʦʢʫ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 
ʩʠʨʽʚ ʟ ʧʣʽʩʝʥʥʶ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʤʦʚʘʭ ʂʌ çʇʨʦʤʝʪʝʡ" ʬʽʣʽʷ çʄʝʥʩʴʢʠʡ ʩʠʨè. ɹʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ ʩʠʨʫ, ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʚʘʣʘʭ, ʥʘ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ, ʩʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ 
ʚʞʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɸ ʪʘʢʦʞ ʚʧʣʠʚ ʚʦʣʦʛʠ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʫ ʪʘ ʩʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ ʛʦʪʦʚʦʛʦ 
ʧʨʦʜʫʢʪʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʦʣʦʛʦʩʪʽ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʟʤʽʥʠ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ ʚʠʙʨʘʥʦ ʩʠʨ çɹʨʽè ʟ ʙʽʣʦʶ 
ʧʣʽʩʝʥʥʶ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʘʜʫʩʽʚ  ʪʘ 
ʚʦʣʦʛʦʩʪʽ ʚʽʜ 93 ʜʦ 94% ʚ ʮʝʭʘʭ ʜʦʟʨʽʚʘʥʥʷ ʩʠʨʫ, ʰʚʠʜʢʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʩʠʨʥʦʾ ʤʘʩʠ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 
ʜʝʢʽʣʴʢʘ ʜʥʽʚ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʠʣʠʩʴ ʩʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʦʢ 
ʩʠʨʫ ʨʘʟʦʤ ʟ ʙʣʘʛʦʨʦʜʥʦʶ ʧʣʽʩʝʥʥʶ ʟôʷʚʠʣʠʩʴ ʪʘʢʦʞ ʥʝʙʘʞʘʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ, ʷʢʽ ʥʝ 
ʪʽʣʴʢʠ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʩʠʨʫ, ʘʣʝ ʡ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʠ ʚʞʠʚʘʥʥʽ ʪʘʢʦʛʦ 
ʧʨʦʜʫʢʪʫ.  

ʆʪʞʝ, ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ  ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʫ çɹʨʽè ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʨ ʭʦʨʦʰʦʾ 
ʷʢʦʩʪʽ ʙʫʜʝ ʚʠʨʦʙʣʷʪʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦʟʨʽʚʘʥʥʷ 11-14 0ʉ, ʚʦʣʦʛʦʩʪʽ 93%. ʆʧʪʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 
ʧʨʦʮʝʩʫ ʜʦʟʨʽʚʘʥʥʷ ʧʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ - 7 ʜʽʙ.  
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ʊɽʈʄɯʏʅɸ ʆɹʈʆɹʂɸ ï ʅɸʁɺɸɾʃʀɺɯʐɸ ʊɽʍʅʆʃʆɻɯʏʅɸ ʆʇɽʈɽʎɯʗ ʇʈʀ ɺʀʈʆɹʅʀʎʊɺɯ ʂʆɺɹɸʉ  
 

ʆʧʝʥʴʢʦ ɯ.ʄ., ʩʪʫʜ. 2 ʤ ʢʫʨʩʫ ʟʘʦʯ. ʬʦʨʤʠ ʥʘʚʯ. ɹʊʌ 
ɹʦʥʜʘʨʝʥʢʦ ɸ.ʇ., ʩʪʫʜ. 3 ʢʫʨʩʫ ʟʘʦʯ. ʬʦʨʤʠ ʥʘʚʯ. ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʄ.ʌ. ʇʨʠʭʦʜʴʢʦ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʆʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʠʭ ʢʦʚʙʘʩ ï 

ʪʝʨʤʦʦʙʨʦʙʢʘ.  
ʊʝʨʤʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩ ʧʨʦʚʦʜʷʪʴ ʚ ʢʦʤʙʽʥʦʚʘʥʽʡ ʪʝʨʤʦʢʘʤʝʨʽ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ. ɼʠʤ ʧʽʜ ʯʘʩ ʢʦʧʯʝʥʥʷ ʦʜʝʨʞʫʻʤʦ 
ʰʣʷʭʦʤ ʩʧʘʣʶʚʘʥʥʷ ʩʫʭʦʾ ʙʫʢʦʚʦʾ ʪʠʨʩʠ.   

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʠʭ ʢʦʚʙʘʩ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʩʫʰʽʥʥʷ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 
60 Üʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. 10 ʭʚ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʭʦʜʠʪʴ ʦʙʝʟʚʦʜʥʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʋ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ 
ʧʨʦʭʦʜʠʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʢʦʚʙʘʩʥʠʭ ʙʘʪʦʥʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 
ʢʫʭʦʥʥʦʾ ʩʦʣʽ ʽ ʢʦʧʪʠʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ. ɸʣʝ ʥʘʜʤʽʨʥʦ 
ʽʥʪʝʥʩʠʚʥʝ ʦʙʝʟʚʦʜʥʝʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʢʦʚʙʘʩʥʠʭ ʙʘʪʦʥʽʚ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʘʢʘʣʫ.  

ʇʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ ʧʣʽʩʥʷʚʠ ʥʘ 
ʧʦʚʝʨʭʥʽ ʙʘʪʦʥʫ ʽ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʧʪʠʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

 ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʽ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʨʠʚʦʜʠʪʴ ʜʦ 
ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ  ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʧʦ ʚʩʽ ʤʘʩʽ ʙʘʪʦʥʘ. 

ʇʽʩʣʷ ʩʫʰʽʥʥʷ ʡʜʝ ʟʘʧʘʣʶʚʘʥʥʷ ʪʠʨʩʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 62 Üʉ ʧʨʦʪʷʛʦʤ 9 ʭʚ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 
ʢʦʧʪʠʣʴʥʠʡ ʜʠʤ ʧʦʩʪʫʧʘʻ ʚ ʪʝʨʤʦʢʘʤʝʨʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʦʧʯʝʥʥʷ. 

ʇʝʨʚʠʥʥʝ ʢʦʧʯʝʥʥʷ ʢʦʚʙʘʩ ʧʨʦʚʦʜʷʪʴ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 62 Üʉ ʧʨʦʪʷʛʦʤ 15 ʭʚ. ʋ 
ʨʝʟʫʣʴʪʘʪʽ ʢʦʧʯʝʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 
ʧʨʠʡʦʤ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʜʘʥʥʷ ʧʨʦʜʫʢʪʫ ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʤʘʢʫ, ʟʘʧʘʭʫ, ʢʦʣʴʦʨʫ ʪʘ ʯʘʩʪʢʦʚʦʛʦ ʚʠʜʘʣʝʥʥʷ 
ʚʦʣʦʛʠ. ʇʦʪʽʤ ʡʜʝ ʩʫʰʽʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 Üʉ ʧʨʦʪʷʛʦʤ 3 ʭʚ. 

ɺʪʦʨʠʥʥʝ ʢʦʧʯʝʥʥʷ ʢʦʚʙʘʩ ʧʨʦʚʦʜʷʪʴ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 Üʉ ʧʨʦʪʷʛʦʤ 15 ʭʚ. ʇʦʪʽʤ 
ʡʜʝ ʟʥʦʚʫ ʩʫʰʽʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 Üʉ ʧʨʦʪʷʛʦʤ 3 ʭʚ. 

ʊʨʝʪʻ ʢʦʧʯʝʥʥʷ ʢʦʚʙʘʩ ʧʨʦʚʦʜʷʪʴ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 68 Üʉ ʧʨʦʪʷʛʦʤ 5 ʭʚ., ʷʢʱʦ ʜʚʦʭ 
ʧʦʧʝʨʝʜʥʽʭ ʢʦʧʯʝʥʴ ʥʝ ʚʠʩʪʘʯʠʣʦ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʙʫʣʘ ʱʽʣʴʥʽʩʪʴ ʢʦʧʪʠʣʴʥʦʛʦ ʜʠʤʫ ʪʘ 
ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʪʝʨʤʦʢʘʤʝʨʠ. ʊʘʢʦʞ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʷʶʪʴ ʢʦʣʴʦʨʫ, ʷʢʠʡ ʥʘʙʫʚ ʢʦʚʙʘʩʥʠʡ 
ʚʠʨʽʙ ʧʽʩʣʷ ʢʦʧʯʝʥʥʷ. ʇʦʪʽʤ ʡʜʝ ʧʨʦʚʽʪʨʶʚʘʥʥʷ ʪʝʨʤʦʢʘʤʝʨʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 70 Üʉ ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

 ʇʽʩʣʷ ʚʩʽʭ ʧʨʦʮʝʩʽʚ, ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ, ʡʜʝ ʚʘʨʽʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 75 Üʉ ʜʦ ʛʦʪʦʚʥʦʩʪʽ ï 
ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʨʝʜʠʥʽ ʙʘʪʦʥʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 69-72Üʉ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʘʨʽʥʥʷ ʢʦʚʙʘʩʥʽ ʚʠʨʦʙʠ ʩʪʘʶʪʴ ʛʦʪʦʚʠʤʠ 

ʜʦ ʚʞʠʚʘʥʥʷ. ʋʥʘʩʣʽʜʦʢ ʚʘʨʽʥʥʷ ʜʝʥʘʪʫʨʫʻʪʴʩʷ ʽ ʢʦʘʛʫʣʶʻʪʴʩʷ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʙʽʣʢʽʚ ʤ'ʷʩʘ. ʌʝʨʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ 
ʙʽʣʢʦʚʫ ʧʨʠʨʦʜʫ, ʨʫʡʥʫʶʪʴʩʷ, ʪʦʤʫ ʘʚʪʦʣʽʪʠʯʥʽ ʧʨʦʮʝʩʠ ʧʨʘʢʪʠʯʥʦ ʧʨʠʧʠʥʷʶʪʴʩʷ. ʄʘʡʞʝ ʮʽʣʢʦʤ (ʜʦ 99 %) 
ʟʥʠʱʫʶʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʽ ʬʦʨʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʚʘʨʽʥʥʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʥʽʪʨʠʪ ʥʘʪʨʽʶ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʽ 
ʯʘʩʪʢʦʚʦ ʚʩʪʫʧʘʻ ʫ ʚʟʘʻʤʦʜʽʶ ʟ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʟ ʤʦʞʣʠʚʠʤ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 
ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 30-40 ʨʘʟʽʚ.  

ʇʦʪʽʤ ʡʜʝ ʧʨʦʚʽʪʨʶʚʘʥʥʷ  ʪʝʨʤʦʢʘʤʝʨʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 75 Üʉ ʧʨʦʪʷʛʦʤ 5 ʭʚ. 
ɼʘʣʽ ʡʜʝ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 2-3 ʛʦʜ. ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʚʠʱʝ 20 Üʉ.     
ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʚʙʘʩʠ ʩʫʰʘʪʴ ʧʨʦʪʷʛʦʤ 2-3 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  10 - 12 Üʉ ʪʘ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ 75 -78 % ʚ ʩʫʰʘʨʮʽ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʱʽʣʴʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ 45 %. 
ʆʪʞʝ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʽ ʢʦʚʙʘʩʠ. 
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REVIEW ANALYSIS OF MK-60 COFFEE GRINDER 
 

Oksana Tolsta, 3rd-year student of Food Technologies Faculty, specialty ï ñFood Technologiesò 
Research Supervisor ï Olha Berestok, Assistant Professor of Foreign Languages Department 
Sumy NAU 
 
Nowadays, it is difficult to find a person who starts his morning without coffee. Coffee is an amazing 

drink that awakens, captures with its wonderful aroma and taste. The beans are roasted and ground in coffee 
grinders. Depending on how you are going to make coffee, grind is selected. Ground coffee quickly loses some 
of its taste and aroma, so it is recommended to grind the beans immediately before consumption. There are 
many different machines and mechanisms for grinding coffee. Let's consider the domestic machine for grinding 
coffee, namely MK-60. 

MK-60 is a machine that is used for grinding coffee. It consists of an electric motor, a working body in 
the form of movable and immovable disks and grinders. The electric motor is mounted on rubber shock 
absorbers. At the end of the motor shaft there is a disk with a rotating grinder. A removable cover with a fixed 
grinder and a mechanism for adjusting the gap between the grinders are attached to the upper end of the body 
of the working chamber. The machine has a loading hopper with a magnet to remove possible iron impurities 
from the coffee. The machine is closed with a lid. The rotation of the motor is transmitted to the rotating disk. 
Coffee beans from the hopper fall into the space between the grinders, grind and the blades of the rotating disk 
fall into the unloading hole. Thanks to the vibration generator the oscillating movement is carried out and coffee 
is completely unloaded. To stop the mechanism, it is necessary to press the button of red color of the magnetic 
starter. After stopping the machine, it is recommended to squeeze the spring bar and remove the bag of ground 
coffee. (1) 

Let's compare coffee grinding machines of domestic MK-60 and foreign MC-99 (Italy) production. 
 

Table 1 - Comparative characteristics of machines MK-60 and MC-99 

Indexes MK-60 ʄʉ-99 

Productivity, kg / h 60 12 

Speed of rotation, rpm 1420 450 

Kind of grinder Flat Conical 

Motor power, kW 1,5 0,35 

Length, mm 342 280 

Width, mm 267 430 

Height, mm 650 660 

Weight, kg 55 15 

 
If you look at the main technical characteristics of MK-60 coffee grinder, you can see the following: the 

machine MiK-60 productivity is much higher. But, since MK-60 machine has a flat grinder, it is not recommended 
to use it at full power. Because at high rotation speeds of grinders (1400 rpm) the equipment overheats and 
coffee will probably taste burning, therefore it is recommended to use this machine at average (10 kg / h) and 
small (7,2 kg / h) productivity as the grinder MK-60 is designed to grind 300 kg of coffee per day. 

MC-99 is a machine of conical shape with two steel grinders: upper stationary grinder and lower 
movable one. It has a more compact size, the gap between the grinders is adjustable to obtain the required 
grind. The speed of rotation (450 rpm) is less in comparison with MK-60, but its productivity is higher (12 kg / 
h). Therefore, overheating and even more burning of coffee during operation is almost impossible. MC-99 
grinder is designed to grind 1000 kg of coffee per day. (2) 
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DIFFERENT WAYS TO USE ARTIFICIAL MEAT 
 

Anna Tymoshenko, 3rd-year student of Food Technologies Faculty, specialty ï ñFood Technologiesò 
Research Supervisor ï Olha Berestok, Assistant Professor of Foreign Languages Department,  
Sumy NAU 
 
Mankind from year to year increases the consumption and production of meat. The number of cattle is 

constantly increasing, there is an expansion of pastures, but it cannot last forever. Scientists predict that 
production of "artificial" meat will soon be not the least among other sales of meat products. 

We are accustomed to the words like "fake" or "false" which are used in a negative connotation. 
However, "artificial" meat is probably an exception. Nowadays, significant breakthroughs have been made in 
the field of meat production in the laboratory. It is almost impossible to differ its taste from the natural meat and 
the nutritional value is not inferior to the usual product, and most importantly - its production does not require 
slaughter. Besides, the new "fake" meat is not at all like the one made from soy or gluten. As you know, artificial 
pork was recently presented at the world's largest techno exhibition "CES" in Las Vegas. Moreover, experts in 
this field claim that artificial meat will be safer [1]. 

As far as we know, scientists have long ceased to consider meat harmful to health. However, isn't it 
harmful to the environment? Factually, in the livestock industry, pesticides, nitrogen fertilizers and other 
chemical compounds are very often used to feed livestock. All this leads to global warming and other negative 
consequences for the planet. Of course, no one denies the fact that with the help of antibiotics and other 
technologies, animals have begun to produce more meat in recent years, chickens have increased in size, and 
at the same time, profits have begun to increase. But have you ever thought that the area occupied by all 
pastures, factories, farms on the planet amounts to ı of the entire landmass? But no change has been seen so 
far, taking into account the fact that the population and its demand for meat are growing rapidly [2]. 

Nowadays, scientists are gradually making changes in this huge chain. Researchers create cultured 
beef by collecting live cow muscle cells in a process they think is painless. They feed the extracted muscle cells 
in the laboratory, where the cells multiply and grow into small strands of muscle tissue. Approximately 20,000 
strands are combined to create a single piece of meat the size of a regular hamburger cutlet. According to this 
principle, meat is used in different ways [3]. 

Thanks to the new technology, the composition of meat, its aroma, color and functionality will be better 
controlled, and the scope of various diseases caused by food will be significantly reduced. Of course, not all 
people are ready to believe in the reliability and safety of so called "laboratory meat", but itôs not a surprise. 

The advantages of the artificial meat are: 
Å Cost-effectiveness (in the laboratory meat can be grown as much as it is demanded for consumption. 

This will save the natural resources and fodder needed to raise animals and birds.) 
Å Safety (as we already know, the meat grown in the laboratory is absolutely clean, so it eliminates the 

risk of infection with swine and bird flu or salmonella, etc.) 
Å Environmental friendliness 
Å Humanity (the production of this meat excludes the exploitation and slaughtering of livestock). 
Nowadays, there are two major leaders in the production of "artificial" meat, namely - "Impossible foods" 

and "Beyond meat". Their burgers are sold in the largest fast foods, such as: "Burger-King", "Carl's Jr.", "White 
Castle" and others. 

Now, "Impossible foods" uses soy and potato proteins, coconut and sunflower oil, grape sugar and 
yeast extract. 

Today, you can taste such meat in Ukraine, the prices, however, are very high, but it is only a matter of 
time, because the products are still supplied from abroad. 

Therefore, artificial meat will have a number of advantages in comparison with the natural one, including 
the cost. Like any other technology, at the stages of industrial production, the cost should eventually fall to 
commercially viable. At the same time, in the nearest future, environmental arguments will only gain strength. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʆɹɸʂ ʇʆʈʆɼʀ ɹɯɻʃʔ ɺ ʋʂʈɸɰʅɯ  
 

ɻʨʠʛʦʨôʻʚʘ ɻʘʥʥʘ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɹʫʣʘ ʃ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʦʙʘʢ ʧʦʨʦʜʠ ʙʽʛʣʴ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ. ʎʷ ʧʦʨʦʜʘ ʜʫʞʝ 

ʧʦʧʫʣʷʨʥʘ ʷʢ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʪʘʢ ʽ ʚ ʉʐɸ, ɸʚʩʪʨʘʣʽʾ, ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ, ʇʽʚʜʝʥʥʽʡ ɸʬʨʠʮʽ. ʎʽʢʘʚʦ 
ʪʝ, ʱʦ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʤʫ ʯʫʪʪʶ ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʙʽʛʣʽ ʧʨʘʮʶʶʪʴ ʚ ʘʝʨʦʧʦʨʪʘʭ ʽ ʤʠʪʥʠʭ 
ʩʣʫʞʙʘʭ ʧʦ ʨʦʟʰʫʢʫ ʚʠʙʫʭʽʚʢʠ ʪʘ ʽʥʰʠʭ ʟʘʙʦʨʦʥʝʥʠʭ ʨʝʯʦʚʠʥ. ʎʷ ʧʦʨʦʜʘ ʩʦʙʘʢ ʦʩʦʙʣʠʚʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʥʶʭʦʚʠʤʠ ʷʢʦʩʪʷʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʩʣʫʞʙʽ,  ʪʦʤʫ ʮʶ ʪʝʤʫ ʘʢʪʫʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʣʷ ʙʽʣʴʰ 
ʜʦʨʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʜʠ ʥʘ ʩʣʫʞʙʽ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʾʾ ʦʮʽʥʢʠ.  

ɯʩʪʦʨʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʝʜʢʠ ʙʽʛʣʝʡ ʚʧʝʨʰʝ ʟ'ʷʚʠʣʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʥʛʣʽʾ ʨʘʟʦʤ ʟ ʢʝʣʴʪʘʤʠ. ɰʭ 
ʨʦʟʚʝʜʝʥʥʷʤ ʟʜʘʚʥʘ ʟʘʡʤʘʣʠʩʷ ʚʘʣʣʽʡʮʽ, ʞʠʪʝʣʽ ʋʝʣʴʩʫ. ɹʝʟʩʫʤʥʽʚʥʦ, ʚ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʚʠʛʣʷʜʫ 
ʧʦʨʦʜʠ ʚʟʷʣʠ ʫʯʘʩʪʴ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʛʦʥʯʘʢʠ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ɸʥʛʣʽʶ ʧʽʜ ʯʘʩ ʧʦʭʦʜʽʚ ɺʽʣʴʛʝʣʴʤʘ 
ɿʘʚʦʡʦʚʥʠʢʘ. ʉʦʙʘʢʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠ ʡʦʛʦ ʚʽʡʩʴʢʦ, ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʽ ʥʘʡʯʘʩʪʽʰʝ ʤʘʣʠ ʙʽʣʝ 
ʟʘʙʘʨʚʣʝʥʥʷ. ʎʽʢʘʚʦ ʧʦʭʦʜʞʝʥʥʷ ʩʣʦʚʘ çʙʽʛʣʴè. ɸʥʛʣʽʡʮʽ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʣʠ ʩʚʦʾʭ ʤʠʩʣʠʚʩʴʢʠʭ ʩʦʙʘʢ ʟʘ 
ʾʭ ʦʩʥʦʚʥʠʤ ʦʙ'ʻʢʪʦʤ ʧʦʣʶʚʘʥʥʷ: ʭʘʨʽʻʨ - ʛʦʥʯʘʢ ʧʦ ʟʘʡʮʶ, ʘ ʬʦʢʩʭʘʫʥʜ - ʧʦ ʣʠʩʠʮʽ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ 
ʙʽʛʣʽ ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʥʘʟʚʫ ʟʘʚʜʷʢʠ ʭʘʨʘʢʪʝʨʥʦʤʫ ʛʘʚʢʦʪʫ. çBegueuleè ʧʦ-ʬʨʘʥʮʫʟʴʢʠ çʣʫʜʞʝʥʘ ʛʣʦʪʢʘè. 
ʋ 16-18 ʩʪʦʣʽʪʪʷʭ ʧʦʣʶʚʘʥʥʷ ʟ ʛʦʥʯʠʤʠ ʙʫʣʦ ʩʚʦʛʦ ʨʦʜʫ ʦʩʦʙʣʠʚʠʤ ʚʠʜʦʤ ʩʧʦʨʪʫ, ʥʘʮʽʦʥʘʣʴʥʠʤ 
ʥʘʜʙʘʥʥʷʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ɸʣʝ ʚ ʩʝʨʝʜʠʥʽ 19 ʩʪ. ʧʦʨʦʜʘ ʙʫʣʘ ʤʘʡʞʝ ʥʘ ʤʝʞʽ ʟʥʠʢʥʝʥʥʷ ʽ ʚʪʨʘʪʠ ʦʩʥʦʚʥʠʭ 
ʧʦʨʦʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʽʣʴʢʠ ʟʘʚʜʷʢʠ ʚʣʘʩʥʠʢʘʤ-ʝʥʪʫʟʽʘʩʪʘʤ ʛʦʥʯʠʭ ʟʛʨʘʡ (ʘ ʪʘʢʦʞ ʪʠʤ, ʭʪʦ ʥʘʜʘʚʘʚ 
ʧʝʨʝʚʘʛʫ ʤʘʣʝʥʴʢʠʤ ʩʦʙʘʢʘʤ ʟ ʤʘʣʝʥʴʢʠʤ ʘʧʝʪʠʪʦʤ) ʙʽʛʣʝʡ ʩʪʘʣʠ ʧʦʢʘʟʫʚʘʪʠ ʩʧʦʯʘʪʢʫ ʥʘ ʤʠʩʣʠʚʩʴʢʠʭ 
ʦʛʣʷʜʘʭ, ʘ ʧʦʪʽʤ ʽ ʥʘ ʝʢʩʪʝʨ'ʻʨʥʠʭ ʚʠʩʪʘʚʢʘʭ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʪʠʧ ʽ ʨʦʟʤʽʨ ʤʘʣʠʭ ʛʦʥʯʠʭ ʩʪʘʚ ʙʽʣʴʰ 
ʫʥʽʚʝʨʩʘʣʴʥʠʤ. ʋ 1890 ʨʦʮʽ ʫʪʚʦʨʠʚʩʷ ɹʽʛʣʴ-ʂʣʫʙ ʟ ʤʝʪʦʶ ʨʦʟʚʝʜʝʥʥʷ ʙʽʛʣʷ ʜʣʷ ʚʠʩʪʘʚʦʢ ʽ ʩʧʦʨʪʫ, ʚ 1895 
ʨʦʮʽ ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʩʪʘʥʜʘʨʪ ʧʦʨʦʜʠ, ʘ ʚ 1897 ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʝʨʰʘ ʚʠʩʪʘʚʢʘ ɹʽʛʣʴ-ʢʣʫʙʫ. 

ʇʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ ʨʦʣʴ ʙʽʛʣʷ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʩʦʙʘʢʠ ʛʦʥʯʦʾ ʜʣʷ ʧʝʨʝʩʣʽʜʫʚʘʥʥʷ 
ʟʜʦʙʠʯʽ ʧʦ ʥʶʭʦʚʦʤʫ ʢʦʨʠʜʦʨʫ. ɿʘʨʘʟ ʷʢʦʩʪʽ ʮʽʻʾ ʧʦʨʦʜʠ ʪʨʦʭʠ ʚʪʨʘʯʝʥʽ ʟʘʚʜʷʢʠ ʜʦʤʝʩʪʠʢʘʮʽʾ ʪʘ ʩʝʣʝʢʮʽʾ, 
ʘʣʝ ʧʦʧʫʣʷʨʥʽʩʪʴ ʡʦʛʦ ʥʝ ʚʛʘʩʘʻ. ʎʶ ʧʦʨʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʧʝʨ ʙʽʣʴʰʝ ʷʢ ʧʝʩ- ʢʦʤʧʘʥʴʡʦʥ ʪʘ ʰʦʫ-
ʩʦʙʘʢʘ. ʆʜʥʘʢ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʨʦʜʘ ʥʝ ʢʦʤʧʝʪʝʥʪʥʘ ʜʣʷ ʩʣʫʞʙʠ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 
ʧʦʢʘʟʫʻ, ʱʦ ʙʽʛʣʽ ʚ ʜʝʷʢʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʘ ʪʘʢʦʞ ʚ ʉʐɸ, ʂʘʥʘʜʽ ʪʘ ɸʚʩʪʨʘʣʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 
ʷʢʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ ʥʘ ʤʠʪʥʠʮʽ. ʊʘʢʦʞ ʻ ʜʘʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʛʣʷ ʫ 
ʨʷʪʫʚʘʣʴʥʽʡ ʩʣʫʞʙʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʦʰʫʢʫ ʧʦ ʩʣʽʜʫ ʪʨʝʡʣʽʥʛʦʚʠʤ ʩʧʦʩʦʙʦʤ. ʊʘʢ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʞʝ ʻ 
ʜʝʢʽʣʴʢʘ ʢʽʥʦʣʦʛʽʯʥʠʭ ʧʘʨ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʚʦʣʦʥʪʝʨʘʤʠ ʜʣʷ ʨʷʪʫʚʘʣʴʥʦʾ ʩʣʫʞʙʠ. ʄʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ, ʱʦ 
ʙʽʛʣʽ ʟʤʦʞʫʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʛʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʥʦʚʦʤʫ ʚʠʜʽ ʢʽʥʦʣʦʛʽʯʥʦʛʦ ʩʧʦʨʪʫ çʥʦʫʟʚʦʨʢè, ʷʢʠʡ 
ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʽ ʚ ʋʢʨʘʾʥʽ ʫ ʪʦʤʫ ʯʠʩʣʽ.  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʨʝʩʠʨʫʚʘʥʥʷ, ʩʦʙʘʢʘ, ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʚʠʥʝʥ ʤʘʪʠ 
ʥʝʦʙʭʽʜʥʽ ʩʧʘʜʢʦʚʽ ʷʢʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʽ ʧʦʨʦʜʽ, ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʩʪʘʥʜʘʨʪʫ ʧʦʨʦʜʠ ʝʢʩʪʝʨóʻʨ. ʊʦʤʫ 
ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʙʠʨʘʪʠ ʮʫʮʝʥʷ ʫ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʄʽʞʥʘʨʦʜʥʽʡ ʢʽʥʦʣʦʛʽʯʥʽʡ ʌʝʜʝʨʘʮʽʾ (FCI) ʟʘʚʦʜʯʠʢʽʚ. 
ʊʘʢ, ʤʦʞʥʘ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ, ʱʦ ʙʘʪʴʢʠ ʮʫʮʝʥʷ ʧʨʦʡʰʣʠ ʚʽʜʧʦʚʽʜʥʠʡ ʚʽʜʙʽʨ ʜʦ ʧʣʝʤʽʥʥʦʛʦ ʨʦʟʚʝʜʝʥʥʷ, ʘ 
ʩʘʤʝ ʮʫʮʝʥʷ ʤʘʻ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʧʝʨʝʣʽʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ 
ʂʽʥʦʣʦʛʽʯʥʽʡ ʉʧʽʣʮʽ ʋʢʨʘʾʥʠ, ʷʢʘ ʻ ʦʬʽʮʽʡʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ FCI ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʧʣʽʜʥʠʢʠ, 
ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʚʝʜʝʥʥʷʤ ʙʽʛʣʝʡ ʻ ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʤʦʞʥʘ ʥʘʟʚʘʪʠ: 
Angels Band, Beagle Force, Ginger Kingdom, Letkis Paws, Mary Lucky Stars, Villa De Nivanella, Extreme Life 
(ʤ.ʍʘʨʢʽʚ), Barstail, Billy Bri, Inner Light, Love Best Wishes, Rocket Dogs, Royal Pack Ukraine, Merry Smile, 
La Casa Demiani (ʤ.ʂʠʾʚ), Darling Joy (ʃʫʛʘʥʩʴʢʘʷ ʦʙʣ.), Divine Line (ʤ.ʉʫʤʠ), Fruity Pet (ʤ.ʄʠʢʦʣʘʾʚ), 
Goldader (ʤ.ʋʞʛʦʨʦʜ), Great Beagle (ʤ.ʃʫʮʴʢ) ,Kattyval (ɼʤʠʪʨʽʚʢʘ, ʂʠʾʚʩʴʢʘʷ ʦʙʣ.), Kimôs Castle, Selestaôs 
Dreams (ʤ.ɼʥʽʧʨʦ), Magic Style (ʤ.ʃʫʛʘʥʩʢ), Sanvita (ʤ.ʃʴʚʽʚ), (ʤ.ɼʥʽʧʨʦʧʝʪʨʦʚʩʢ),Sol Fortress (ʤ.ʍʝʨʩʦʥ), 
Sonika Spirit (ɺʠʰʛʦʨʦʜ, ʂʠʾʚʩʴʢʘ ʦʙʣ.), Stardrive Team (ʤ.ʇʘʚʣʦʛʨʘʜ), Terra Esperanca (ʤ.ɺʠʥʥʠʮʷ), 
Viktonika (ʤ.ʂʨʠʚʠʡ ʈʽʛ), Zolotaya Fortuna (ʤ.ʇʦʣʪʘʚʘ).  

ɺʠʩʥʦʚʢʠ. ʅʘ ʤʦʶ ʜʫʤʢʫ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʜʨʝʩʠʨʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʩʦʙʘʢ ʧʦʨʦʜʠ ʙʽʛʣʴ ʜʣʷ ʧʦʰʫʢʦʚʦʾ ʨʦʙʦʪʠ ʟʘ ʩʣʫʞʙʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʚ ʧʝʚʥʠʭ ʚʠʜʘʭ ʢʽʥʦʣʦʛʽʯʥʦʛʦ 
ʩʧʦʨʪʫ. ʂʦʤʧʘʢʪʥʽʩʪʴ ʧʦʨʦʜʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʙʽʣʴʰ ʟʨʫʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʫʤʦʚ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ, ʘ ʮʝ ʦʟʥʘʯʘʻ 
ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʦʰʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʶ. ɼʝʷʢʘ ʧʨʠʤʭʣʠʚʽʩʪʴ ʫ ʜʦʛʣʷʜʽ - 
ʮʝ ʥʝʚʝʣʠʢʘ ʧʣʘʪʘ ʟʘ ʛʘʨʥʠʡ ʥʶʭ, ʷʢʠʡ ʽ ʻ ʛʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʨʦʙʦʪʽ. ʇʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʠʡ 
ʨʦʟʧʣʽʜʥʠʢ - ʨʝʟʫʣʴʪʘʪ ʪʦʛʦ, ʷʢʽ ʩʧʘʜʢʦʚʽ ʟʘʜʘʪʢʠ ʙʫʜʝ ʤʘʪʠ ʩʦʙʘʢʘ. ʇʦʜʘʣʴʰʘ ʨʝʘʣʽʟʘʮʽʷ ʟʜʽʙʥʦʩʪʝʡ 
ʪʚʘʨʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʜʨʝʩʠʨʫʚʘʥʥʷ. 
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ɻʆʈʄʆʅʀ ʊɸ ʅɽʁʈʆʄɽɼɯɸʊʆʈʀ ʗʂ ɹɯʆʄɸʈʂɽʈʀ ɸɻʈɽʉʀɺʅʆɰ ʇʆɺɽɼɯʅʂʀ ʋ ʉʆɹɸʂ 
 
ʉʚʠʩʝʥʢʦ ʉ.ɺ., ʘʩʧʽʨʘʥʪ 3 ʨʦʢʫ ʥʘʚʯʘʥʥʷ ɹʊʌ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮ., ʢ.ʩ.-ʛ.ʥ. ʖ. ʄ. ʇʘʚʣʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʘʛʨʝʩʽʷ ʩʦʙʘʢ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʚʽʪʯʠʟʥʷʥʽʡ ʢʽʥʦʣʦʛʽʾ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʣʽʪʪʷ ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʟʫʤʽʪʠ 
ʧʨʠʯʠʥʠ ʾʾ ʚʠʥʠʢʥʝʥʥʷ. ʑʝ ʚ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʚʠʜʘʪʥʠʡ ʟʦʦʧʩʠʭʦʣʦʛ ʂʦʥʨʘʜ ʃʦʨʝʥʮ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ 
ʦʧʠʩʫʚʘʚ ʧʨʠʯʠʥʠ ʘʛʨʝʩʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʾʾ ʨʽʟʥʦʚʠʜʠ ʪʘ ʥʘʩʣʽʜʢʠ.  

ʇʨʦʙʣʝʤʘ ʘʛʨʝʩʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʦʙʘʢ ʻ ʜʦʩʠʪʴ ʚʘʛʦʤʦʶ ʫ ʢʽʥʦʣʦʛʽʯʥʦʤʫ ʩʚʽʪʽ, ʘ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 
ʙʽʦʣʦʛʽʾ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʜʦʧʦʤʦʞʝ ʫ ʚʽʜʙʦʨʽ ʩʦʙʘʢ ʟʘ ʥʘʧʨʷʤʢʦʤ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʛʨʝʩʽʷ, ʷʢ ʽ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʚʠʜʠ ʧʦʚʝʜʽʥʢʠ ï ʮʝ ʨʝʟʫʣʴʪʘʪ ʧʦʻʜʥʘʥʥʷ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʪʚʘʨʠʥʫ ʫ 
ʧʨʦʮʝʩʽ ʾʾ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʜʨʝʩʠʨʫʚʘʥʥʷ ʪʘ ʧʨʠʨʦʜʥʽʭ ʽʥʩʪʠʥʢʪʽʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʜʦʩʚʽʜ ʨʘʥʥʴʦʛʦ ʞʠʪʪʷ 
(ʩʦʮʽʘʣʽʟʘʮʽʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ) ʮʫʮʝʥʷʪʠ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʘʛʨʝʩʽʶ ʜʦʨʦʩʣʠʭ ʩʦʙʘʢ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʭʘʨʘʢʪʝʨ, 
ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʛʦʨʤʦʥʘʤʠ. 

ʈʘʥʽʰʝ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʘʛʨʝʩʠʚʥʘ ʧʦʚʝʜʽʥʢʘ ʩʦʙʘʢ  ʧʦʚôʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʩʝʨʦʪʦʥʽʥʫ ʚ ʢʨʦʚʽ. ɻʨʫʧʘ ʪʫʨʝʮʴʢʠʭ ʚʯʝʥʠʭ ʫ ʩʚʦʻʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʦʚʝʣʠ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʠʚʦʨʦʪʦʯʥʦʛʦ ʩʝʨʦʪʦʥʽʥʫ ʙʫʣʘ ʟʥʘʯʥʦ ʥʠʞʯʝ (ʈ<0,01) ʫ ʘʛʨʝʩʠʚʥʠʭ ʩʦʙʘʢ. ʉʭʦʞʠʡ 
ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘʫʢʦʚʮʽ ɯʩʧʘʥʽʾ, ʷʢʽ ʚʚʘʞʘʣʠ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʩʠʚʦʨʦʪʦʯʥʦʛʦ 5-ʅʊ (ʩʝʨʦʪʦʥʽʥʫ) 
ʤʦʞʝ ʤʘʪʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ  ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʧʦʢʘʟʘʣʠ ʙʽʣʴʰ ʥʠʟʴʢʽ 
ʢʦʥʮʝʥʪʨʘʮʽʾ 5-ʅʊ ʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʪʠʟʦʣʫ ʚ ʧʣʘʟʤʽ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʦʙʘʢ. ʇʨʦʪʝ, 
ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʴʦʛʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ  ʤʽʞ 
ʢʦʨʪʠʟʦʣʦʤ ʫ ʧʣʘʟʤʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʝʥʰ ʧʨʷʤʦʣʽʥʽʡʥʠʡ, ʥʽʞ ʜʣʷ ʩʝʨʦʪʦʥʽʥʫ ʚ 
ʩʠʚʦʨʦʪʮʽ. ʉʘʤʝ ʮʠʨʢʫʣʶʶʯʠʡ ʢʦʨʪʠʟʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʛʦʩʪʨʦʛʦ ʩʪʨʝʩʫ ʫ ʩʦʙʘʢʠ.   

ʇʨʘʢʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʠ ʥʽʤʝʮʴʢʠʭ ʢʽʥʦʣʦʛʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʨʝʩ ʚʽʜ ʞʦʨʩʪʢʠʭ ʤʝʪʦʜʽʚ 
ʪʨʝʥʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʝ ʣʠʰʝ ʢʦʨʪʠʟʦʣʫ, ʘʣʝ ʡ ʥʦʨʘʜʨʝʥʘʣʽʥʫ. ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʚʧʣʠʚʽ 
ʧʦʛʽʨʰʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʬʽʟʠʯʥʝ ʟʜʦʨʦʚôʷ ʩʦʙʘʢʠ,, ʘʣʝ ʡ ʙʣʦʢʫʶʪʴʩʷ ʡʦʛʦ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ. ʉʘʤʝ ʪʦʜʽ 
ʩʦʙʘʢʘ ʧʦʯʠʥʘʻ ʽʥʪʝʥʩʠʚʥʦ ʪʘ ʜʝʱʦ ʥʝʘʜʝʢʚʘʪʥʦ ʩʧʨʠʡʤʘʪʠ ʧʦʜʨʘʟʥʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 
ʩʘʤʝ: ʧʦʯʠʥʘʻ ʜʫʞʝ ʰʚʠʜʢʦ ʟʙʫʜʞʫʚʘʪʠʩʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʦʮʝʩ ʛʘʣʴʤʫʚʘʥʥʷ ʥʘʚʧʘʢʠ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ. 
ʊʦʤʫ ʨʝʘʢʮʽʷ ʪʚʘʨʠʥʠ ʥʘ ʧʦʜʨʘʟʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ. ʅʝʜʘʨʤʘ ʩʘʤʝ ʥʦʨʘʜʨʝʥʘʣʽʥ 
ʥʘʟʠʚʘʪʴ  ʛʦʨʤʦʥʦʤ ʥʝʥʘʚʠʩʪʽ, ʷʨʦʩʪʽ ʪʘ ʟʣʦʙʠ. ʇʨʦʬʝʩʦʨ ʋʜʦ ɻʘʥʩʣʦʩʝʨ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʥʦʨʘʜʨʝʥʘʣʽʥ 
ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʙʣʠʟʴʢʠʡ ʜʦ ʜʦʬʘʤʽʥʫ ʽ ʟ ʮʴʦʛʦ ʩʣʽʜʫʻ, ʱʦ ʟʚʠʯʥʘ ʘʛʨʝʩʠʚʥʘ ʨʝʘʢʮʽʷ ʜʦʩʪʘʚʣʷʻ 
ʩʦʙʘʢʘʤ ʧʝʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ. 

ɹʝʣʴʛʽʡʩʴʢʽ ʚʯʝʥʽ ʜʦʩʣʽʜʠʣʠ ʟʘʣʫʯʝʥʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʩʝʨʦʪʦʥʽʥʫ  1ɺ ʪʘ 2ɸ ï ʨʝʮʝʧʪʦʨʽʚ ʤʦʟʢʫ ʫ 
ʩʦʙʘʢ ʟ ʨʽʟʥʠʤʠ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ. ʇʝʨʰʦʯʝʨʛʦʚʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʝʮʝʧʪʦʨ 1ɺ, ʧʨʦʪʝ 
ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʥʝʦʜʥʦʟʥʘʯʥʠʤʠ. ɸʚʪʦʨʠ ʧʨʘʮʽ ʤʦʛʣʠ ʣʠʰʝ ʧʨʠʧʫʩʪʠʪʠ ʟʘʣʫʯʝʥʥʷ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ 
ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʨʝʮʝʧʪʦʨʘ 5-ʅʊ 1ɺ ʚ ʤʝʭʘʥʽʟʤʽ ʧʘʪʘʣʦʛʽʯʥʦʾ ʩʦʙʘʯʦʾ ʘʛʨʝʩʾʾ. ʇʽʟʥʽʰʝ, ʚʞʝ ʽʥʰʘ ʢʦʤʘʥʜʘ 
ʙʝʣʴʛʽʡʮʽʚ ʜʽʡʰʣʘ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʦʢʘʟʥʠʢ ʟʚôʷʟʫʚʘʥʥʷ 5-ʅʊ 2ɸ ʧʨʘʚʦʾ ʣʦʙʦʚʦʾ ʯʘʩʪʢʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʢʫ ʻ ʜʦʩʪʦʚʽʨʥʠʤ ʙʽʦʤʘʨʢʝʨʦʤ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʦʨʫʰʝʥʴ ʧʦʚʝʜʽʥʢʠ ʫ ʩʦʙʘʢ. 

ʅʘʫʢʦʚʮʽ ʉʐɸ ʜʦʩʣʽʜʠʣʠ ʧʨʠʯʠʥʠ ʘʛʨʝʩʽʾ ʩʩʘʚʮʽʚ ʽ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚʘʟʦʧʨʝʩʠʥ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 
ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʚʝʜʽʥʢʠ ʩʦʙʘʢ. ɽʚʘʥ ʄʘʢʣʽʥ ʨʘʟʦʤ ʽʟ ʢʦʣʝʛʘʤʠ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ, ʥʘʜʘʣʠ ʧʦʧʝʨʝʜʥʽ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʚʘʟʦʧʨʝʩʠʥ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʤʝʜʽʘʪʦʨʦʤ ʘʛʨʝʩʽʾ 
ʩʦʙʘʢ.  ʇʨʦʚʽʚʰʠ ʜʚʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚʦʥʠ ʜʽʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʘʟʦʧʨʝʩʠʥʫ ʫ ʢʨʦʚʽ 
ʘʛʨʝʩʠʚʥʠʭ ʪʘ ʥʠʟʴʢʠʡ ʫ ʜʨʫʞʝʣʶʙʥʠʭ ʩʦʙʘʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʘʞʣʠʚʫ ʨʦʣʴ  ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʚʝʜʽʥʢʦʚʠʭ 
ʨʝʘʢʮʽʡ ʫ ʪʚʘʨʠʥ. ʉʘʤʝ ʮʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘ ʾʭʥʶ ʜʫʤʢʫ, ʜʦʧʦʤʦʞʫʪʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚ ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʽʚ 
ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʫʩʫʥʝʥʥʷ ʘʛʨʝʩʽʾ ʜʦʤʘʰʥʽʭ ʪʘ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ. 

ɼʞʫʣʽʘʥ ɹʝʨʛʝʨ ʟ ʂʦʣʫʤʙʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʨʘʟʦʤ ʽʟ ʩʚʦʾʤʠ ʢʦʣʝʛʘʤʠ ʟʨʦʙʠʣʠ ʚʽʜʢʨʠʪʪʷ ʥʦʚʦʛʦ 
ʛʦʨʤʦʥʫ ʩʪʨʝʩʫ ï ʦʩʪʝʦʢʘʣʴʮʠʥʫ.  ɺʦʥʠ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʩʘʤʝ ʮʝʡ ʛʦʨʤʦʥ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʩʪʨʝʩʫ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʚʠʷʚʠʣʠ ʥʝʚʽʜʦʤʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʛʦʪʫʻ ʪʚʘʨʠʥ 
ʜʦ ʟʘʧʫʩʢʫ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʘʢʮʽʾ çʙʠʡ ʯʠ ʪʽʢʘʡè. ʁʤʦʚʽʨʥʦ ʦʩʪʝʦʢʘʣʴʮʠʥ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʜʘʥʽʡ 
ʩʠʪʫʘʮʽʾ. ʎʝ ʻ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʘʥʦʛʦ ʛʦʨʤʦʥʫ ʪʘʢʦʞ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʽʚʝʥʴ 
ʘʛʨʝʩʠʚʥʦʩʪʽ ʪʚʘʨʠʥ.   

ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠʯʠʥʘ ʘʛʨʝʩʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʦʙʘʢ ʬʽʟʽʦʣʦʛʽʯʥʦ 
ʟʫʤʦʚʣʶʻʪʴʩʷ ʢʦʨʪʠʟʦʣʦʤ, ʚʘʟʦʧʨʝʩʠʥʦʤ ʪʘ ʢʘʪʝʭʦʣʘʤʽʥʘʤʠ,. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʧʨʷʤʢʫ 
ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʛʦʨʤʦʥʽʚ ʪʘ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʫ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ ʜʘʩʪʴ ʟʤʦʛʫ ʰʚʠʜʢʦ 
ʨʦʟʧʦʜʽʣʷʪʠ ʪʚʘʨʠʥ ʟʘ ʥʘʧʨʷʤʢʦʤ ʨʦʙʦʪʠ. ʉʦʙʘʢ, ʷʢʽ ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʦʩʦʙʣʠʚʦʾ ʘʛʨʝʩʽʾ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʨʦʟʰʫʢʦʚʠʤ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʠʩʪʝʤʽ ʄɺʉ, ʟʘʣʫʯʘʪʠ ʚ ʷʢʦʩʪʽ ʩʦʙʘʢ-
ʨʷʪʽʚʥʠʢʽʚ ɼʉʅʉ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʢʘʥʽʩ-ʪʝʨʘʧʝʚʪʽʚ ʧʨʠ ʨʦʙʦʪʽ ʽʟ ʭʚʦʨʠʤʠ ʣʶʜʴʤʠ. ʑʦ 
ʩʪʦʩʫʻʪʴʩʷ ʩʦʙʘʢ ʟ ʷʨʢʦ ʚʠʨʘʞʝʥʦʶ ʘʛʨʝʩʠʚʥʦʶ ʧʦʚʝʜʽʥʢʦʶ, ʪʦ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 
ʩʧʝʮʧʽʜʨʦʟʜʽʣʘʭ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ ʷʢ ʩʦʙʘʢ-ʘʥʪʠʪʝʨʦʨʽʚ ʘʙʦ ʚ ʷʢʦʩʪʽ ʦʭʦʨʦʥʥʠʭ ʪʘ ʟʘʭʠʩʥʠʭ ʩʦʙʘʢ, 
ʱʦ ʛʦʪʫʶʪʴ ʟʘ ʥʘʮʽʦʥʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʜʨʝʩʠʨʫʚʘʥʥʷ çɺʽʜʩʽʯè. 
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FOREST MANAGEMENT IMPROVEMENT AS A SOLUTION TO CLIMATE CHANGE LIMITING 
 
Inna Lapina, 2nd year student, LM 
Scientific Advisor: Senior Teacher T. Kyrychenko 
Sumy NAU 
 
Climate change on our planet and the state of forests are closely interconnected. On the one hand, we 

can observe the changes in the Earth's climate, average annual temperatures rising, and changes in rainfall 
patterns. More frequent and extreme weather conditions have a negative impact on forests. In addition, forests 
and trees absorb and retain carbon dioxide, mitigating the effects of global warming. On the other hand, there 
is a fact that deforested and burned forests are considered to be a source of carbon dioxide, contributing to the 
greenhouse effect. Therefore, there is a necessity in integrated approach to solve these important issues. 

Sustainable forest management provides a flexible, robust, credible and well-tested framework for 
simultaneously reducing carbon emissions, sequestering carbon, and enhancing adaptation to climate change. 
At the same time, it can help supply environmentally friendly forest products, protect biodiversity, secure 
freshwater supplies, and provide other essential ecosystem services.  

Forests are one of the most important carbon stores on our planet. However, deforestation that aims to 
exempt the land for agriculture, releases the huge amount of carbon dioxide and other greenhouse gases into 
the atmosphere, contributing to climate change. At the same time, forest plantations play a crucial role in 
mitigating the effects of climate change, not only by absorbing greenhouse gases, but also by creating stronger 
landscapes: they regulate the water regime, improve the condition of soils and preserve them for agriculture.  

There is a need to stop deforestation and expand the reforestation. The replacing of fuel (gasoline, 
diesel) with fossil and biofuel will reduce the pollution of the atmosphere with carbon dioxide. When fuel is 
burned, carbon dioxide is emitted into the atmosphere. Its high concentration leads to global warming and 
changes in the Earth's climate. Trees and forests help to mitigate the effects of climate change by absorbing 
carbon dioxide from the atmosphere and converting it through photosynthesis into carbon, which is ñstoredò in 
the form of wood and vegetation. The wood has the ability to hold carbon for a long period, so it will be good to 
use wood more often for production of durable goods. 

Ukraine plays an active role in international climate change cooperation processes. In 2019, the Cabinet 
of Ministry of Ukraine has approved the Strategy for adaptation to climate change in Ukraine by 2030. The aim 
is to reach three main objectives: 1. Strengthen capacity aimed to overcome natural disaster and other 
dangerous climate change consequences. The application of technologies, which may minimize agricultural 
production losses in case of predicted natural disasters and/or to restore production potential. 2. Provide 
diversification of economic risks and strengthening economic efficiency. 3. Reduce climate change risk 
sensitivity scale. 

The objectives of the strategy, in their narrow meaning, include the issues of the: expanded 
reforestation; the improvement of forest protection; working out of regional system of adaptive measures for 
forest farming, aimed at preserving the biodiversity of forests; increasing the resilience and productivity of forests 
while climate changes; development of agroforestry; maintenance and restoration and reconstruction of linear 
forest plantations on arable lands. 

Understanding of both regional vulnerability of Ukrainian forests to climate change and optimal ways 
for developing corresponding adaptation strategies remains poor. The first step is the development of an 
operative integrated forest monitoring system that would be able to provide early warning information on 
undesirable changes in forest ecosystems. The second one is development and implementation of an 
interdisciplinary science program on functioning and resilience of Ukrainian forests under ongoing and expected 
climate change.  

Development of adapted to regional conditions models, which include most probable trajectory of 
Ukrainian forests under expected environmental change and alternate sets of relevant forest management 
activities, should be of the highest priority.  
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ʇʈʆɹʃɽʄɸʊʀʂɸ ɺʀɺɽɼɽʅʅʗ ɼʀɿɸʁʅɽʈʉʔʂʀʍ ʇʆʈɯɼ ʉʆɹɸʂ ɺ ʋʂʈɸɰʅɯ  
ʅɸ ʇʈʀʂʃɸɼɯ ʄɸʃʔʊɯʇʋ 

 
ʉʣʶʩʘʨʝʥʢʦ ʂ., ʉʝʥʯʫʢ ɽ. ,ʩʪʫʜ. 2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ʟʘʦʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ɹʊʌ  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʚʠʢʣ. ɹʫʣʘ ʃ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʘʣʴʪʽʧʫ - ʤʦʜʥʠʡ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʤʝʪʠʩ. ɺʧʝʨʰʝ ʪʝʨʤʽʥ çʜʠʟʘʡʥʝʨʩʴʢʘ ʧʦʨʦʜʘè ʩʝʣʝʢʮʽʦʥʝʨʠ 

ʧʦʯʘʣʠ ʚʞʠʚʘʪʠ ʱʝ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ, ʥʘʤʘʛʘʶʯʠʩʴ ʩʭʨʝʩʪʠʪʠ ʧʫʜʝʣʷ ʟ ʽʥʰʠʤʠ ʯʠʩʪʦʢʨʦʚʥʠʤʠ 
ʧʦʨʦʜʘʤʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʤʘʣʠ ʥʘ ʤʝʪʽ ʚʠʚʝʩʪʠ ʛʽʧʦʘʣʝʨʛʝʥʥʫ ʧʦʨʦʜʫ, ʚ ʷʢʽʡ ʙʫʣʠ ʙ ʟ'ʻʜʥʘʥʽ ʢʨʘʱʽ 
ʷʢʦʩʪʽ ʙʘʪʴʢʽʚ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʙʫʣʘ ʚʠʚʝʜʝʥʘ ʩʦʙʘʢʘ ʤʘʣʴʪʽʧʫ, ʥʘʟʚʫ ʷʢʽʡ ʚ ʧʨʷʤʦʤʫ ʩʝʥʩʽ ʩʣʦʚʘ ʜʘʣʠ ʾʾ 
ʙʘʪʴʢʠ - ʤʘʣʴʪʽʡʩʴʢʘ ʙʦʣʦʥʢʘ (ʤʘʣʴʪʽ-) ʽ ʪʦʡ-ʧʫʜʝʣʴ (-ʧʫ).  

ʗʢ ʽ ʚʩʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʩʦʙʘʢʠ, ʤʘʣʴʪʽʧʫ ʥʽʢʦʣʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʷ ʢʽʥʦʣʦʛʽʯʥʠʤʠ ʘʩʦʮʽʘʮʽʷʤʠ ʚ ʷʢʦʩʪʽ 
ʩʘʤʦʩʪʽʡʥʦʾ ʧʦʨʦʜʠ. ɿʦʢʨʝʤʘ, ʚʦʥʠ ʚʩʝ ʱʝ ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʽ ʥʘʚʨʷʜ ʯʠ ʤʘʪʠʤʫʪʴ ʡʦʛʦ ʚ 
ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ. ʆʜʥʘʢ ʪʚʘʨʠʥʠ ʜʦʚʦʣʽ ʟʘʪʨʝʙʫʚʘʥʽ ʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʯʠʤʘʣʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ. 
ʄʘʣʴʪʽʧʫ, ʟʘ ʯʘʩʪʫʶ, ʩʧʨʦʩʪʦʚʫʶʪʴ ʢʣʽʰʝ ʧʨʦ ʚʠʜʘʪʥʝ ʟʜʦʨʦʚ'ʷ ʧʦʪʦʤʩʪʚʘ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʤʽʞʧʦʨʦʜʥʦʛʦ ʩʭʨʝʱʫʚʘʥʥʷ. ʍʦʯʘ ʮʽ ʤʝʪʠʩʠ ʥʝ ʚʚʘʞʘʶʪʴʩʷ ʭʚʦʨʦʙʣʠʚʠʤʠ, ʘʣʝ ʨʠʟʠʢ, ʱʦ ʮʫʮʝʥʷʪʘ 
ʚʽʟʴʤʫʪʴ ʚʽʜ ʧʦʨʽʜ ʙʘʪʴʢʽʚ ʾʭ ʥʝʜʫʛʠ, ʚʩʝ ʱʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ. ɺʘʨʪʦ ʚʠʜʽʣʷʪʠ ʨʷʜ ʯʘʩʪʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 
ʭʘʨʘʢʪʝʨʥʠʭ ʯʠʩʪʦ ʜʣʷ ʮʠʭ ʩʦʙʘʢ: ʧʨʦʙʣʝʤʠ ʟ ʦʧʦʨʥʦ-ʨʫʭʦʚʠʤ ʘʧʘʨʘʪʦʤ (ʚʠʚʠʭʠ ʢʦʣʽʥ), ʧʨʦʙʣʝʤʠ ʟ 
ʦʯʠʤʘ (ʘʪʨʦʬʽʷ ʩʽʪʢʽʚʢʠ, ʷʢʘ ʤʦʞʝ ʧʨʦʛʨʝʩʫʚʘʪʠ) ʪʘ ʥʝʚʨʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ - ʝʧʽʣʝʧʪʠʯʥʽ ʧʨʠʧʘʜʢʠ ʽ 
ʩʫʜʦʤʠ. 

ʇʨʠ ʚʠʩʦʪʽ ʚ ʭʦʣʮʽ ʚʽʜ 12 ʜʦ 35 ʩʤ ʚʦʥʠ ʤʘʶʪʴ ʚʘʞʠʪʠ ʚʽʜ ʧʽʚʪʦʨʘ ʜʦ ʯʦʪʠʨʴʦʭ ʢʽʣʦʛʨʘʤʽʚ, ʤʘʪʠ 
ʧʨʦʧʦʨʮʽʡʥʫ ʩʪʘʪʫʨʫ ʟ ʚʠʩʷʯʠʤʠ ʚʫʭʘʤʠ ʽ ʢʨʫʛʣʠʤʠ ʢʘʨʠʤʠ ʦʯʠʤʘ. ʐʝʨʩʪʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʙʘʛʘʪʫ ʧʘʣʽʪʨʫ, 
ʚʽʜ ʢʘʪʝʛʦʨʠʯʥʦʛʦ ʯʦʨʥʦʛʦ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʽʣʦʛʦ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʤʘʣʴʪʽʧʫ ʩʚʽʪʣʠʭ ʪʦʥʽʚ - 
ʢʘʚʦʚʦʛʦ, ʢʦʣʴʦʨʫ ʪʦʧʣʝʥʦʛʦ ʤʦʣʦʢʘ, ʘʙʨʠʢʦʩʦʚʦʛʦ ʽ ʥʽʞʥʦʛʦ ʚʝʨʰʢʦʚʦʛʦ. 

ʐʝʨʩʪʴ ʤʦʞʝ ʙʫʪʠ ʪʨʴʦʭ ʨʽʟʥʦʚʠʜʽʚ: 
- ʰʦʚʢʦʚʠʩʪʘ ʟ ʧʨʷʤʠʤʠ ʚʦʨʩʠʥʢʘʤʠ, ʛʣʘʜʢʘ. ʑʽʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ 

ʨʽʜʢʦʛʦ ʜʦ ʜʫʞʝ ʛʫʩʪʦʛʦ. ʊʘʢʘ ʰʝʨʩʪʴ - ʩʧʘʜʦʢ ʚʽʜ ʤʘʣʴʪʽʡʩʴʢʦʾ ʙʦʣʦʥʢʠ, ʩʢʣʘʜʥʦʛʦ ʜʦʛʣʷʜʫ ʚʦʥʘ ʥʝ 
ʚʠʤʘʛʘʻ, ʜʦʩʠʪʴ ʨʝʛʫʣʷʨʥʦʾ ʩʪʨʠʞʢʠ; 

- ʢʫʨʯʘʚʘ, ʟ ʧʨʫʞʥʠʤ, ʷʢ ʫ ʧʫʜʝʣʷ, ʚʦʣʦʩʦʤ. ʊʘʢʘ ʰʝʨʩʪʴ ʧʦʪʨʝʙʫʻ ʱʦʜʝʥʥʦʛʦ ʜʦʛʣʷʜʫ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʘ ʩʭʠʣʴʥʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʚʪʫʥʽʚ; 

- ʭʚʠʣʷʩʪʘ ʟ ʞʦʨʩʪʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʦʣʦʩʢʽʚ. ʎʝ ʥʝʙʘʞʘʥʠʡ ʪʠʧ ʰʝʨʩʪʽ. 
ʊʘʢʦʞ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʦʜʠʩʪʠʭ ʩʦʙʘʢ, ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʪʝʤʧʝʨʘʤʝʥʪ ʽ ʩʭʠʣʴʥʦʩʪʽ 

ʮʫʮʝʥʷ. ʅʝʨʽʜʢʦ ʜʣʷ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʦʨʽʜ ʢʘʞʫʪʴ ʧʨʦ çʝʬʝʢʪ ʛʝʪʝʨʦʟʠʩʫè, ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ 
ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʛʽʙʨʠʜʽʚ ʚʥʘʩʣʽʜʦʢ ʫʩʧʘʜʢʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʘʣʝʣʝʡ ʨʽʟʥʠʭ ʛʝʥʽʚ ʚʽʜ ʩʚʦʾʭ ʨʽʟʥʦʨʽʜʥʠʭ 
ʙʘʪʴʢʽʚ. ʎʝʡ ʝʬʝʢʪ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʠʥʘʨʩʪʚʽ ʪʘ ʧʪʘʭʽʚʥʠʮʪʚʽ - ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʘʡʙʽʣʴʰ 
ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʨʦʩʽʚ. ʑʝ ʯʘʩʪʽʰʝ ʮʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ. ʊʘʢ, ʽ ʫ ʩʦʙʘʢ, ʤʦʞʣʠʚʦ, ʙʫʜʝ 
ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʪʘʢʝ ʷʚʠʱʝ. ɯ ʷʢʱʦ ʱʝʥʷ-ʤʝʪʠʩ ʜʝʤʦʥʩʪʨʫʻ ʷʚʥʝ ʧʦʣʽʧʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʪʴʢʽʚ, ʪʦ 
ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʫʮʝʥʷ ʻ ʫʩʧʽʰʥʠʤ ʧʨʠʢʣʘʜʦʤ ʛʝʪʝʨʦʟʠʩʫ. ʗʢ ʚʽʜʦʤʦ, ʮʝʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʪʽʣʴʢʠ ʚ ʧʝʨʰʦʤʫ ʧʦʢʦʣʽʥʥʽ, ʜʨʫʛʝ ʧʦʢʦʣʽʥʥʷ ʚʞʝ ʧʽʜ ʥʴʦʛʦ ʥʽʷʢ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ. ʊʘʢʦʞ ʥʝ ʻ ʧʨʘʚʜʦʶ 
ʛʽʧʦʘʣʝʨʛʝʥʥʽʩʪʴ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʦʨʽʜ (ʷʢʽʩʪʴ, ʷʢʘ ʯʦʤʫʩʴ ʪʝʞ ʟʘʨʘʭʦʚʫʻʪʴʩʷ ʜʦ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ) - ʚʦʥʠ 
ʥʝ ʙʽʣʴʰʝ ʽ ʥʝ ʤʝʥʰʝ ʘʣʝʨʛʝʥʥʽ, ʥʽʞ "ʨʦʜʠʥʥʽ" ʧʦʨʦʜʠ. ɯ ʱʝ ʪʫʪ ʻ ʤʘʣʝʥʴʢʘ ʟʘʢʦʚʠʢʘ: ʘʫʪʙʨʠʜʠʥʛ ʥʝ ʚʝʜʝ 
ʘʚʪʦʤʘʪʠʯʥʦ ʜʦ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ. ʄʦʞʝ ʩʪʘʪʠʩʷ ʽ çʛʽʙʨʠʜʥʠʡ ʜʠʩʛʝʥʝʟè - ʷʢʱʦ ʧʦʨʦʜʠ ʥʘʢʣʘʜʫʪʴ ʩʚʦʾ 
ʥʝʛʘʪʠʚʥʽ ʷʢʦʩʪʽ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɺ ʮʽʣʦʤʫ, ʜʠʟʘʡʥʝʨʩʴʢʽ ʧʦʨʦʜʠ ʥʝ ʤʘʶʪʴ ʥʽʷʢʠʭ ʦʩʦʙʣʠʚʠʭ ʧʝʨʝʚʘʛ ʧʝʨʝʜ 
ʧʦʨʦʜʠʩʪʠʤʠ ʘʙʦ ʙʝʟʧʦʨʦʜʥʠʤʠ ʩʦʙʘʢʘʤʠ. ʎʝ ʚʠʙʽʨ ʚʠʢʣʶʯʥʦ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ. ɺʧʣʠʚʘʻ ʥʘ 
ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʚʘʨʠʥ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʠʤʧʘʪʠʯʥʠʤʠ ʙʫʣʠ ʽ 
ʟʘʣʠʰʘʶʪʴʩʷ ʛʽʙʨʠʜʠ F1 (ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ) - ʮʫʮʝʥʷʪʘ, ʥʘʨʦʜʞʝʥʽ ʚ ʭʦʜʽ ʧʨʷʤʦʛʦ ʩʭʨʝʱʫʚʘʥʥʷ ʪʦʡ-
ʧʫʜʝʣʷ ʟ ʤʘʣʴʪʽʡʩʴʢʦʾ ʙʦʣʦʥʢʦʶ. ʄʝʪʠʩʠ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʚʠʚʝʜʝʥʽ ʰʣʷʭʦʤ ʚ'ʷʟʢʠ ʤʘʣʴʪʽʧʫ ʟ ʡʦʛʦ 
ʨʦʜʠʯʦʤ ʪʦʡ-ʧʫʜʝʣʝʤ, ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ ʟʦʚʥʽʰʥʽʭ ʨʠʩ ʜʨʫʛʦʛʦ ʟ ʙʘʪʴʢʽʚ. ʇʦ ʩʫʪʽ, ʾʭ ʣʝʛʢʦ ʩʧʣʫʪʘʪʠ ʟ 
ʮʫʮʝʥʷʪʘʤʠ ʧʫʜʝʣʷ, ʯʠʤ ʯʘʩʪʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʝʜʦʙʨʦʩʦʚʽʩʥʽ ʧʨʦʜʘʚʮʽ, ʷʢʽ ʟʙʫʚʘʶʪʴ ʟ ʨʫʢ ʧʫʜʝʣʽʚ ʟʘ ʮʽʥʦʶ 
ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʚʠʭʦʚʘʥʮʽʚ. ʇʦʪʦʤʩʪʚʦ ʚʽʜ ʜʚʦʭ ʤʘʣʴʪʽʧʫ (ʛʽʙʨʠʜʠ F2) ʚʠʛʣʷʜʘʻ ʤʝʥʰ ʢʦʣʦʨʠʪʥʦ, ʥʽʞ ʦʩʦʙʠ 
F1, ʪʦʤʫ ʧʦʧʠʪ ʥʘ ʥʠʭ, ʚ ʨʘʟʠ ʥʠʞʯʝ, ʥʽʞ ʥʘ ʧʝʨʰʝ ʧʦʢʦʣʽʥʥʷ ʩʦʙʘʢ. 

ɺ ʋʢʨʘʾʥʽ ʮʝ ʚʽʜʥʦʩʥʦ ʥʦʚʘ çʧʦʨʦʜʘè, ʷʢʫ ʧʦʯʘʣʠ ʨʦʟʚʦʜʠʪʠ ʙʣʠʟʴʢʦ 10-15 ʨʦʢʽʚ ʪʦʤʫ. ʅʘ ʜʘʥʠʡ 
ʤʦʤʝʥʪ ʦʢʨʽʤ ʟʘʚʝʟʝʥʠʭ ʟ ɸʤʝʨʠʢʠ ʩʦʙʘʢ ʻ ʯʠʤʘʣʦ ʚʠʚʝʜʝʥʠʭ ʚ ʋʢʨʘʾʥʽ, ʟôʷʚʣʷʶʪʴʩʷ ʩʦʙʘʢʠ ʚʽʜ ʜʚʦʭ 
ʤʘʣʴʪʠʧʫ. ʆʜʥʘʢ ʩʦʙʘʢʠ ʥʝ ʦʜʥʦʪʠʧʥʽ, ʪʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʩʭʨʝʱʫʚʘʥʥʽ ʯʘʩʪʦ ʥʝ ʧʝʨʝʜʘʶʪʴ ʷʢʦʩʪʝʡ ʩʚʦʾʭ 
ʧʨʝʜʢʽʚ. ɹʫʚʘʶʪʴ ʚʠʧʘʜʢʠ, ʱʦ ʤʘʣʴʪʽʧʫ ʚʠʨʦʩʪʘʶʪʴ ʜʦ 15-18 ʢʛ, ʱʦ ʜʘʣʝʢʦ ʚʽʜ ʟʘʷʚʣʝʥʠʭ 2-3 ʢʛ. ɿʘʨʘʟ ʮʷ 
ʧʦʨʦʜʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ, ʘʣʝ ʣʶʜʠ ʧʨʠ ʚʠʙʦʨʽ ʢʨʘʩʠʚʦʛʦ ʩʦʙʘʢʠ ʥʝ ʟʘʤʠʩʣʶʶʪʴʩʷ ʧʨʦ 
ʧʨʦʙʣʝʤʠ, ʷʢʽ ʾʭ ʩʧʽʪʢʘʶʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ - ʡʦʛʦ ʟʜʦʨʦʚôʷ, ʧʩʠʭʽʢʫ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʊʦʤʫ ʤʠ 
ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʚʝʜʝʥʥʷ ʤʝʪʠʩʽʚ ʤʘʣʴʪʽʧʫ ʤʘʻ ʙʽʣʴʰʝ ʤʽʥʫʩʽʚ ʥʽʞ ʧʣʶʩʽʚ ʪʘ ʟʘʚʜʘʻ ʰʢʦʜʠ 
ʩʦʙʘʢʽʚʥʠʮʪʚʫ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʷʢ ʦʩʥʦʚʥʦʶ ʮʽʣʣʶ, ʥʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʻ ʟʘʨʦʙʣʷʥʥʷ ʛʨʦʰʝʡ ʥʘ 
ʩʠʤʧʘʪʠʯʥʠʭ ʮʫʮʝʥʷʪʘʭ ʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʾʭ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʽ 
ʽ ʟʘʢʨʽʧʣʝʥʥʽ ʧʦʨʦʜʠ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ɺʇʃʀɺ ʇɽʈɽɼɯʅʂʋɹɸʎɯʁʅʆɰ ʆɹʈʆɹʂʀ ʗɭʎʔ ʇʈɽʇɸʈɸʊʆʄ çʐʊʋʏʅɸ ʂʋʊʀʂʋʃɸè  
ʅɸ ʈʆɿɺʀʊʆʂ ɽʄɹʈɯʆʅɯɺ ʊɸ ɿɹɽʈɽɾɽʅɯʉʊʔ ʄʆʃʆɼʅʗʂɸ ʂʋʈɽʁ 

 
ʊʢʘʯʝʥʢʦ ɼ.ʉ., ʤʘʛʽʩʪʨ 2 ʢʫʨʩʫ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ. ɹʦʨʜʫʥʦʚʘ ʆ.ɻ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʧʪʘʭʽʚʥʠʮʪʚʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʩʚʽʪʦʚʦʛʦ ʪʘ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʡʦʛʦ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʟ ʧʦʟʠʮʽʡ ʚʥʝʩʢʫ ʫ ʧʨʦʜʦʚʦʣʴʯʫ 
ʙʝʟʧʝʢʫ. ʈʝʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ˇʘʣʫʟʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʧʪʘʭʽʚʥʠʮʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ, ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʫ ʧʨʦʜʫʢʮʽʶ. ʐʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ 
ʧʪʘʭʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ ʢʫʨʝʡ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʷʻʯʥʠʭ ʢʨʦʩʽʚ, ʧʝʨʝʚʘʞʥʦ ʟʘʨʫʙʽʞʥʦʾ 
ʩʝʣʝʢʮʽʾ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 
ʨʦʟʚôʷʟʘʪʠ, ʻ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 
ʟʥʠʞʝʥʥʷ ʚʠʚʦʜʠʤʦʩʪʽ ʷʻʮʴ, ʷʢʝ ʧʨʠʪʘʤʘʥʥʝ ʩʫʯʘʩʥʠʤ ʢʨʦʩʘʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ ʨʽʟʥʠʭ ʚʠʜʽʚ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʜʽʥʢʫʙʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʷʻʮʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ 
ʢʫʨʝʡ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʪʨʘʪʫ ʚʦʣʦʛʠ ʽʥʢʫʙʘʮʽʡʥʠʤʠ ʷʡʮʷʤʠ ʪʘ ʞʠʚʫ ʤʘʩʫ ʝʤʙʨʽʦʥʽʚ. ʗʢʽʩʪʴ ʜʦʙʦʚʦʛʦ 
ʤʦʣʦʜʥʷʢʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʾʭ ʞʠʚʦʶ ʤʘʩʦʶ, ʜʠʥʘʤʽʢʦʶ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ɿʙʝʨʝʞʝʥʽʩʪʴ 
ʤʦʣʦʜʥʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʦʪʷʛʦʤ 140 ʜʽʙ. ɺʠʚʯʘʣʠ ʜʠʥʘʤʽʢʫ ʞʠʚʦʾ ʤʘʩʠ ʢʫʨʯʘʪ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠʯʠʥʠ 
ʟʘʛʠʙʝʣʽ ʧʪʠʮʽ. 

ʅʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ çʰʪʫʯʥʦʾ ʢʫʪʠʢʫʣʠè, ʷʢʠʡ ʤʽʩʪʠʪʴ 
ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʽʥʛʨʝʜʽʻʥʪʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʘʨʘʣʫʧʠ ʟʘʭʠʩʥʦʾ ʙʘʢʪʝʨʠʮʠʜʥʦʾ, 
ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ ʪʘ ʛʘʟʦʧʨʦʥʠʢʥʦʾ ʧʣʽʚʢʠ ʟʘʚʪʦʚʰʢʠ 0,5-30 ʤʢʤ. ɺʪʨʘʪʘ ʚʦʣʦʛʠ ʷʡʮʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʯʝʨʝʟ ʰʢʘʨʘʣʫʧʫ, ʽ ʰʚʠʜʢʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʦʪʦʯʫʶʯʦʛʦ ʧʦʚʽʪʨʷ, ʧʦʨʠʩʪʦʩʪʽ 
ʰʢʘʨʘʣʫʧʠ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʰʢʘʨʘʣʫʧʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ çʰʪʫʯʥʘ ʢʫʪʠʢʫʣʘè ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʷʡʮʷʤʠ ʚ ʧʨʦʮʝʩʽ 
ʾʭ ʽʥʢʫʙʘʮʽʾ. ɼʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʪʨʘʪʘ ʚʦʣʦʛʠ ʜʦʩʣʽʜʥʠʤʠ ʷʡʮʷʤʠ ʥʘ 18 ʜʦʙʫ ʽʥʢʫʙʘʮʽʾ ʙʫʣʘ ʥʘ 2,2 % 
ʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ çʰʪʫʯʥʘ ʢʫʪʠʢʫʣʘè ʜʣʷ ʧʝʨʝʜʽʥʢʫʙʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʢʫʨʷʯʠʭ ʷʻʮʴ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ. ɺ ʧʝʨʽʦʜ ʽʥʢʫʙʘʮʽʾ ʞʠʚʘ ʤʘʩʘ ʟʘʨʦʜʢʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 
ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʣʘ ʽ ʥʘ 17 ʜʦʙʫ ʽʥʢʫʙʘʮʽʾ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 7 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ çʰʪʫʯʥʘ ʢʫʪʠʢʫʣʘè ʜʣʷ ʧʝʨʝʜʽʥʢʫʙʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʷʻʮʴ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʦʨʛʘʥʽʟʤʫ ʝʤʙʨʽʦʥʽʚ. ɼʦʩʪʘʪʥʽʡ ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʽ ʢʘʨʦʪʠʥʦʾʜʽʚ ʚ 
ʞʦʚʪʢʦʚʦʤʫ ʤʽʭʫʨʽ ʽ ʧʝʯʽʥʮʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʝʤʙʨʽʦʥʽʚ ʜʝʱʦ ʧʦʣʽʧʰʫʚʘʣʠʩʷ 
ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ. 
ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʩʚʽʜʯʠʪʴ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʜʦʙʦʚʠʭ ʢʫʨʯʘʪ ʽ ʾʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. 

ʆʙʨʦʙʢʘ ʧʝʨʝʜʽʥʢʫʙʘʮʽʡʥʠʭ ʷʻʮʴ ʨʦʟʯʠʥʦʤ ʭʽʪʦʟʘʥʫ ʩʧʨʘʚʠʣʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʙʝʨʝʞʝʥʽʩʪʴ 
ʽ ʜʽʣʦʚʠʡ ʚʠʭʽʜ ʤʦʣʦʜʥʷʢʫ. ɿʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʙʝʨʝʞʝʥʽʩʪʴ ʢʫʨʯʘʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 
ʩʢʣʘʣʘ ï 94,2 %, ʱʦ ʥʘ 2,9 % ʚʠʱʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ. 

ɺʠʩʥʦʚʢʠ. 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʥʘ ʽʥʢʫʙʘʮʽʡʥʠʭ ʷʡʮʷʭ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ 
çʰʪʫʯʥʘ ʢʫʪʠʢʫʣʘè, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʠʩʣʦʪʦʨʦʟʯʠʥʥʦʛʦ ʭʽʪʦʟʘʥʫ, ʥʘʜʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (ʅʆʂ), ʫʣʴʪʨʘ- 
ʥʘʥʦʜʽʩʧʝʨʩʥʦʛʦ ʜʽʦʢʩʠʜʫ ʪʠʪʘʥʫ TiO2, ʞʦʚʪʦʛʦ ʟʘʣʽʟʦʦʢʠʩʥʦʛʦ ʧʽʛʤʝʥʪʫ (ʦʢʩʠʜʫ ʟʘʣʽʟʘ (ɯɯɯ), F2O3, 
ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (H2O2), ʩʫʣʴʬʘʪʫ ʤʽʜʽ (CuSO4) ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʝʤʙʨʽʦʥʽʚ ʢʫʨʝʡ, 
ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

2. ʇʝʨʝʜʽʥʢʫʙʘʮʽʡʥʘ ʦʙʨʦʙʢʘ ʷʻʮʴ ʢʫʨʝʡ ʢʦʤʧʦʟʠʮʽʻʶ çʰʪʫʯʥʘ ʢʫʪʠʢʫʣʘè ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ 
ʧʽʜʚʠʱʫʻ ʟʙʝʨʝʞʝʥʽʩʪʴ ʢʫʨʯʘʪ ʥʘ 2,9 %. 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʂɯʅʆʃʆɻɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɿɸʍʀʉʊʋ ɼɽʈɾɸɺʅʆɻʆ ʂʆʈɼʆʅʋ 
 
ʍʽʣʠʢ ʅ. ɺ., ʇʦʥʦʤʘʨʝʥʢʦ ɸ.ɻ., ʂʨʠʚʦʭʠʞʘ ʄ.ɺ., ʩʪʫʜʝʥʪʠ ʂɯʅʆʃ 1902-1ʤ   
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ ʉʘʤʦʭʽʥʘ ɭ. ɸ.   
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʯʘʩʥʽ ʩʢʣʘʜʥʽ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʽ ʫʤʦʚʠ ʚ ʜʝʨʞʘʚʽ ʧʽʜʚʠʱʫʶʪʴ ʝʢʩʪʨʝʤʘʣʴʥʽʩʪʴ ʫ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʚʠʟʥʘʯʘʻ ʚʠʙʘʛʣʠʚʽʩʪʴ ʜʝʨʞʘʚʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʩʪʽ ʧʨʘʚʦʦʭʦʨʦʥʮʽʚ 
ʢʽʥʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʭʦʨʦʥʽ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ, ʜʣʷ ʧʦʰʫʢʫ ʽ ʟʘʪʨʠʤʘʥʥʷ ʣʶʜʝʡ ʥʘ 
ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ; ʧʦʰʫʢʫ ʥʘʨʢʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʙʨʦʾ, ʙʦʻʧʨʠʧʘʩʽʚ, ʚʠʙʫʭʦʚʠʭ 
ʨʝʯʦʚʠʥ ʪʘ ʙʦʻʧʨʠʧʘʩʽʚ ʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʨʽʟʥʠʭ ʚʘʥʪʘʞʘʭ ʽ ʙʘʛʘʞʽ 
ʧʘʩʘʞʠʨʽʚ. ʂʽʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʽʜʨʦʟʜʽʣʘʭ ʦʭʦʨʦʥʠ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʩʪʦʩʫʻʪʴʩʷ ʟʘʪʨʠʤʘʥʥʷ, 
ʢʦʥʚʦʶʚʘʥʥʷ ʽ ʦʭʦʨʦʥʠ ʧʨʘʚʦʧʦʨʫʰʥʠʢʽʚ, ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ, ʧʨʠʢʦʨʜʦʥʥʦʛʦ 
ʨʝʞʠʤʫ ʪʘ ʨʝʞʠʤʫ ʫ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʫ ʯʝʨʝʟ ʜʝʨʞʘʚʥʠʡ ʢʦʨʜʦʥ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʽʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʟʘʭʠʩʪʫ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ, ʨʝʞʠʤ ʟʘʢʦʥʥʦʩʪʽ ʥʘ ʢʦʨʜʦʥʽ ʟʫʤʦʚʣʶʻ ʜʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ 
ʚʠʤʦʛ: ʧʦ-ʧʝʨʰʝ, ʟʜʽʡʩʥʝʥʥʷ ʜʦʙʦʨʫ, ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʽʥʩʧʝʢʪʦʨʽʚ-ʢʽʥʦʣʦʛʽʚ; ʧʦ-ʜʨʫʛʝ, ʝʬʝʢʪʠʚʥʝ 
ʟʘ ʤʝʪʦʶ, ʤʽʩʮʝʤ ʪʘ ʯʘʩʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʣʫʞʙʽ ʽʥʩʧʝʢʪʦʨʽʚ-ʢʽʥʦʣʦʛʽʚ ʽʟ ʩʣʫʞʙʦʚʠʤʠ ʩʦʙʘʢʘʤʠ, ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʩʣʫʞʙʦʚʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʢʽʥʦʣʦʛʽʚ, ʥʘʧʨʷʤʫ ʪʘ ʩʪʫʧʝʥʶ ʧʽʜʛʦʪʦʚʢʠ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ; ʪʨʝʪʻ, 
ʰʠʨʦʢʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʧʽʜʛʦʪʦʚʢʠ, ʪʘʢʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ 
ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʣʫʞʙʽ ʽʥʩʧʝʢʪʦʨʽʚ-ʢʽʥʦʣʦʛʽʚ ʽʟ ʩʣʫʞʙʦʚʠʤʠ ʩʦʙʘʢʘʤʠ; ʯʝʪʚʝʨʪʝ, ʧʨʦʚʝʜʝʥʥʷ 
ʩʫʤʽʩʥʠʭ ʥʘʚʯʘʥʴ ʟ ʢʽʥʦʣʦʛʽʯʥʠʤʠ ʩʣʫʞʙʘʤʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʟ ʤʝʪʦʶ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʽ ʧʦʢʨʘʱʝʥʥʷ 
ʚʟʘʻʤʦʜʽʾ.  

ʑʝ ʦʜʥʽʻʶ ʟ ʚʠʤʦʛ ʻ: ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʱʦʜʦ ʨʦʙʦʪʠ ʩʦʙʘʢ, ʪʦʙʪʦ ʯʝʨʛʫʚʘʪʠ ʟ 
ʚʽʜʧʦʯʠʥʢʦʤ, ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʙʘʢ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 
ʟʘʙʦʨʦʥʝʥʠʭ ʚʠʧʘʜʢʘʭ; ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʝʢʽʧʽʨʦʚʢʠ. 

ɯʥʩʧʝʢʪʦʨʠ-ʢʽʥʦʣʦʛʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʦʭʦʨʦʥʫ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʟʘ ʥʠʤʠ 
ʩʣʫʞʙʦʚʠʤʠ ʩʦʙʘʢʘʤʠ, ʢʨʽʤ ʟʘʛʘʣʴʥʦʾ ʝʢʽʧʽʨʦʚʢʠ, ʧʝʨʝʜʙʘʯʝʥʦʾ ʜʣʷ ʧʨʠʢʦʨʜʦʥʥʠʭ ʥʘʨʷʜʽʚ, ʧʦʚʠʥʥʽ 
ʜʦʜʘʪʢʦʚʦ ʤʘʪʠ: ʩʧʦʨʷʜʞʝʥʥʷ ʜʣʷ ʩʦʙʘʢ (ʥʘʰʠʡʥʠʢ, ʢʦʨʦʪʢʠʡ ʪʘ ʜʦʚʛʠʡ ʧʦʚʽʜ, ʥʘʤʦʨʜʥʠʢ),  ʰʣʝʡʢʫ ʽʟ 
ʩʠʛʥʘʣʴʥʠʤ ʣʽʭʪʘʨʠʢʦʤ (ʫ ʨʘʟʽ ʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʜʽʡ), ʣʽʭʪʘʨʠʢ (ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʙʘʢʠ ʚ ʫʤʦʚʘʭ 
ʦʙʤʝʞʝʥʦʾ ʚʠʜʠʤʦʩʪʽ), ʢʣʶʯʽ ʚʽʜ ʜʚʝʨʝʡ ʽ ʣʶʢʽʚ (ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ), ʥʘʣʦʙʥʠʢ, ʧʘʥʯʦʭʠ 
ʜʣʷ ʟʘʭʠʩʪʫ ʣʘʧ ʪʘ ʬʣʷʞʢʫ ʟ ʚʦʜʦʶ ʜʣʷ ʩʦʙʘʢʠ (ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʙʘʢʠ ʫ ʩʧʝʢʫ), ʽʤʽʪʘʪʦʨʠ 
(ʟʘʧʘʭʦʥʦʩʽʾ) ʥʘʨʢʦʪʠʯʥʠʭ ʪʘ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ (ʪʽʣʴʢʠ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦ ʥʘʚʯʝʥʠʭ ʩʦʙʘʢ).  

ɺʘʞʣʠʚʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʽʚ-ʢʽʥʦʣʦʛʽʚ ʟ ʨʦʟʰʫʢʦʚʠʤʠ ʩʦʙʘʢʘʤʠ ʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʥʘʨʷʜʘʭ 
ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʝʩʝʥʥʷʤ ʩʣʫʞʙʠ ʽ ʧʦʟʘ ʧʫʥʢʪʘʤʠ ʧʨʦʧʫʩʢʫ ʪʦʜʽ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ: ʧʦʩʠʣʠʪʠ ʩʣʫʞʙʫ ʥʘʨʷʜʽʚ 
ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʥʝ ʜʘʻ ʟʤʦʛʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 
ʟʙʽʣʴʰʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʧʨʘʚʦʧʦʨʫʰʥʠʢʽʚ, ʱʦ ʧʝʨʝʭʦʚʫʶʪʴʩʷ ʚ ʟʘʨʦʩʪʷʭ, ʚ ʣʽʩʽ, ʦʯʝʨʝʪʽ ʪʘ ʽʥʰʦʾ 
ʤʽʩʮʝʚʦʩʪʽ; ʰʚʠʜʢʦ ʚʠʷʚʠʪʠ ʥʘ ʦʭʦʨʦʥʶʚʘʥʽʡ ʜʽʣʷʥʮʽ ʧʨʘʚʦʧʦʨʫʰʥʠʢʽʚ, ʟʘʧʘʭʦʚʽ ʩʣʽʜʠ, ʨʝʯʽ ʪʘ ʽʥʰʽ ʦʟʥʘʢʠ 
ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ; ʧʝʨʝʩʣʽʜʫʚʘʪʠ ʫ ʚʠʩʦʢʦʤʫ ʪʝʤʧʽ ʧʨʘʚʦʧʦʨʫʰʥʠʢʽʚ ʧʦ ʾʭ ʟʘʧʘʭʦʚʠʭ ʩʣʽʜʘʭ; 
ʟʘʪʨʠʤʘʪʠ ʧʨʘʚʦʧʦʨʫʰʥʠʢʽʚ, ʢʦʣʠ ʽʥʰʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʠʣʠʩʴ ʤʘʡʞʝ ʥʝ ʝʬʝʢʪʠʚʥʠʤʠ.  

ʄʠ ʧʽʜʪʨʠʤʫʻʤʦ ʧʦʟʠʮʽʶ ʥʘʫʢʦʚʮʽʚ, ʱʦ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʽʥʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ 
ʟʘʭʠʩʪʫ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʧʦʣʷʛʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʪʦʤʫ, ʱʦʙ ʩʧʨʠʷʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʮʠʭ ʩʪʨʫʢʪʫʨ ʫ 
ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 
ʢʽʥʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ. ɿʘʧʦʙʽʛʘʥʥʷ, ʧʨʠʧʠʥʝʥʥʷ, ʨʦʟʢʨʠʪʪʷ ʽ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʣʦʯʠʥʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʨʠ ʮʴʦʤʫ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʢʽʥʦʣʦʛʽʚ, ʘ ʪʘʢʦʞ ʫʤʽʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʤʠ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ ʷʢ 
ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʩʦʙʫ.  
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ɸʙʨʘʤʦʚ ʆ.ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʤʘʛʽʩʪʨè ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʎʠʛʘʥʝʥʢʦ ɻ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʈʠʪʤ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ ʚʠʤʘʛʘʻ ʚʽʜ ʙʫʜʽʚʥʠʮʪʚʘ ʟʚʝʜʝʥʥʷ ʦʙôʻʢʪʽʚ, ʷʢʽ ʙ ʧʦʻʜʥʫʚʘʣʠ ʙ ʚ ʩʦʙʽ 

ʰʚʠʜʢʽʩʪʴ ʾʭ ʟʚʝʜʝʥʥʷ, ʜʦʚʛʦʩʪʨʦʢʦʚʽʩʪʴ ʙʝʟʨʝʤʦʥʪʥʦʛʦ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘʨʭʽʪʝʢʪʫʨʥʫ 
ʚʠʨʘʟʥʽʩʪʴ, ʷʢʘ ʙ ʚʽʜʦʙʨʘʞʘʣʘ ʩʪʠʣʴ ʞʠʪʪʷ ʣʶʜʠʥʠ ʚ ʮʝʡ  ʧʝʨʽʦʜ. ɼʦ ʪʦʛʦ ʞ ʩʫʯʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʦʪʨʝʙʫʻ 
ʙʫʜʽʚʣʽ, ʷʢʽ ʙ ʙʫʣʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʢʘʧʽʪʘʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʟ ʤʝʪʦʶ ʰʚʠʜʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʽʜʨʦʟʜʽʣʽʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʟʚʝʜʝʥʥʷ ʥʘʜʽʡʥʠʭ ʛʝʨʤʝʪʠʯʥʠʭ 
ʫʢʨʠʪʪʽʚ, ʟʜʘʪʥʠʭ ʟʘʭʠʩʪʠʪʠ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʽ ʥʝ ʪʽʣʴʢʠ.ʂʦʥʩʪʨʫʢʪʠʚʥʽ 
ʩʠʩʪʝʤʠ çSprungè ʻ ʩʘʤʝ ʪʘʢʠʤʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʩʽʤ ʮʠʤ ʚʠʤʦʛʘʤ.  

ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʧʨʠʤʽʱʝʥʥʷ ʙʝʟ ʧʨʦʤʽʞʥʠʭ ʦʧʦʨ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 
ʚʽʜ ʩʧʦʨʪʠʚʥʦʾ ʽʥʜʫʩʪʨʽʾ ʜʦ ʽʥʜʫʩʪʨʽʾ ʨʦʟʚʘʛ ʪʘ ʘʚʽʘʮʽʾ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ ʾʭ ʟʚʝʜʝʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ çSprungè ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ 
ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɸʣʝ ʜʘʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʥʝ ʤʘʻ ʜʝʨʞʘʚʥʦʛʦ ʩʝʨʪʠʬʽʢʘʪʫ ʷʢʦʩʪʽ 
ʋʢʨʘʾʥʠ ʷʢʝ ʙ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʩʠʩʪʝʤʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʊʦʤʫ ʧʦʩʪʘʣʘ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʝʨʝʨʘʭʫʥʢʫ ʾʾ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ɼʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʇʂ "ʃʠʨʘ - Windows", ʚʝʨʩʽʷ 9.6. ɹʫʣʦ 
ʟʤʦʜʝʣʴʦʚʘʥʦ ʧʨʦʩʪʦʨʦʚʫ ʨʘʤʫ ʙʫʜʽʚʣʽ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩ.1. ʇʨʠʡʥʷʪʦ ʩʪʝʨʞʥʴʦʚʽ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ 
10 ʪʠʧʫ. 

 
ʈʠʩ.1 ɿʘʛʘʣʴʥʘ ʧʨʦʩʪʦʨʦʚʘ ʩʭʝʤʘ 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ: 
- ʧʦʩʪʽʡʥʝ ʪʘ ʩʥʽʛʦʚʝ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʝ ʩʠʤʝʪʨʠʯʥʦ ʥʘ ʚʩʽʡ ʧʦʚʝʨʭʥʽ; 
- ʧʦʩʪʽʡʥʝ ʪʘ ʩʥʽʛʦʚʝ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʝʩʠʤʝʪʨʠʯʥʦ ʥʘ ʚʩʽʡ ʧʦʚʝʨʭʥʽ, ʚʽʪʨʦʚʝ;  
- ʜʠʥʘʤʽʯʥʝ (ʩʝʡʩʤʽʯʥʝ); 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ (ʩʝʡʩʤʽʯʥʽ) ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʣʝʛʢʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ, ʾʾ ʟʥʘʯʥʘ ʛʥʫʯʢʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʩʧʨʠʡʥʷʪʠ ʮʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

          
ʈʠʩ.2 ɼʝʬʦʨʤʦʚʘʥʘ ʩʭʝʤʘ ʪʘʝʧʶʨʘ ʟʫʩʠʣʴ N ʚ ʥʘʡʥʘʚʘʥʪʘʞʝʥʽʰʽʡ ʘʨʮʽ ʧʨʠ ʜʽʾ ʩʪʘʪʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ (ʈʉʅ1) . 
 

 ɺʽʜʧʦʚʽʜʥʦ ʈʉʅ1 ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʦʪʨʠʤʘʚ ʚʫʟʦʣ ˉ579 ʟ ʚʝʣʠʯʠʥʦʶ 6,91 ʩʤ , ʱʦ 
ʤʝʥʰʝ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ.ɸʣʝ ʜʝʬʦʨʤʦʚʘʥʘ ʬʦʨʤʘ ʮʽʻʾ ʩʭʝʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʘʩʧʝʢʪ ʩʠʩʪʝʤʠ 
ʩʘʤʦʩʢʠʜʘʥʥʷ ʩʥʽʛʫ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʚʘʞʣʠʚʠʤ. 
 ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʧʦʨʫʜʠ ʥʘ ʧʨʠʢʣʘʜʽ ʩʧʦʨʪʠʚʥʦ-ʨʦʟʚʘʞʘʣʴʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ ʚʠʷʚʣʝʥʦ ʱʦ: 
- ʇʨʠ ʜʽʾ ʩʪʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʧʦʨʫʜʠ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʥʽʛʫ ʥʘ ʧʦʢʨʠʪʪʽ. 
ʎʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʟʛʽʜʥʦ [6] ʩʘʤʦʩʢʠʜʘʥʥʶ ʩʥʽʛʫ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ. ɸʣʝ 
ʥʝʦʙʭʽʜʥʦ ʚʝʩʪʠ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʥʘʷʚʥʽʩʪʶ ʩʥʽʛʫ ʥʘ ʧʦʢʨʠʪʪʽ ʽ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʦʜʠʪʠ ʯʠʩʪʢʫ 
ʧʦʢʨʠʪʪʷ; 
- ɼʠʥʘʤʽʯʥʽ (ʩʝʡʩʤʽʯʥʽ) ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʻ ʚʠʨʽʰʘʣʴʥʠʤʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʧʦʨʫʜʠ. ʋ 
ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʛʥʫʯʢʽʩʪʶ ʽ ʤʘʣʦʶ ʚʘʛʦʶ ʢʘʨʢʘʩʘ ʩʧʦʨʫʜʠ, ʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʜʽʾ ʜʠʥʘʤʽʯʥʠʭ 
(ʩʝʡʩʤʽʯʥʠʭ) ʥʘʚʘʥʪʘʞʝʥʴ ʟʥʘʯʥʦ ʤʝʥʰʽ, ʥʽʞ ʧʨʠ ʜʽʾ ʽʥʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʚʽʪʨʦʚʠʭ);  
- ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʘʨʢʘʩʘ ʩʧʦʨʫʜʠ ʧʦʢʘʟʘʚ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʩʧʦʨʫʜʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟ 
ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʧʘʩʫ ʜʣʷ ʧʝʨʰʦʾ ʬʦʨʤʠ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 1,957;   

ʉʦʯʝʪʘʥʠʝ   1
ʕʧʶʨʘ  N
ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ - ʢʛ

Y

Z

ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ  3121.47
ʄʠʥʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ  -4329.16
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ʆʎɽʅʂɸ ʇʈʆʏʅʆʉʊʀ ʂʃɸɼʂʀ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ʀʉʇʓʊɸʅʀʗ ʈɸʉʊɺʆʈɸ ɺ ʈɸʅʅɽʄ ɺʆɿʈɸʉʊɽ 
 
ɸʚʛʦʥʦʚ ʐ.ʉ.ʩʪʫʜ. 4 ʢʫʨʩʫ ʇʎɹ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮ. ʄʫʢʦʩʝʝʚ ɺ.ʅ. 
ʉʫʤʩʢʦʡ ʅɸʋ 
 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ.ɺ ʩʪʝʥʦ-ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʠʟ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ ʠ 

ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʥʠʭ ʢʠʨʧʠʯʥʳʭ ʩʪʝʥ ʩ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 
ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʢʣʘʜʢʠ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 
ʩʪʝʥʦʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤ ʦʪ ʚʥʝʰʥʠʭ ʩʠʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʫʞʝ ʚʦʟʚʝʜʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʫʯʝʥʳ 
ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠ ʦʪʨʘʞʝʥʳ ʚ ʥʦʨʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [1, 2, 3]. ʈʘʙʦʪʘ [4], ʧʦʩʚʷʱʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʥʘ ʩʪʘʣʴʥʦʡ ʙʘʣʢʝ, 
ʧʦʣʦʞʝʥʘ ʚ ʦʩʥʦʚʫ ʥʦʨʤ [2]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʙʦʨʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʙʘʣʢʠ ʧʨʠ 
ʧʦʵʪʘʧʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʩʪʝʥʳ [5] ʥʝ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʩʚʝʱʝʥʳ ʚ ʥʘʫʯʥʳʭ 
ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʥʝ ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 
ʢʦʤʧʦʟʠʪʥʦʡ ʩʪʝʥʦ-ʙʘʣʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʩʪʝʥʳ. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʨʝhʝʥʠʷ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʨʦʯʥʦʩʪʠ ʢʣʘʜʢʠ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 
ʜʘʥʥʳʤ ʧʨʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʨʘʩʪʚʦʨʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʜʣʷ:1-ʛʦ ʨʷʜʘ ʢʣʘʜʢʠ-ᶧ;2-3-ʛʦ ʨʷʜʦʚ ʢʣʘʜʢʠ-ᶨ;4-6-ʛʦ ʨʷʜʦʚ ʢʣʘʜʢʠ-ᶩ; 7-8-ʛʦ ʨʷʜʦʚ 

ʢʣʘʜʢʠ-ᶪ; 9-13-ʛʦ ʨʷʜʦʚ ʢʣʘʜʢʠ-ᶫ; 14-15-ʛʦ ʨʷʜʦʚ ʢʣʘʜʢʠ-ᶬ; 16-22-ʛʦ ʨʷʜʦʚ ʢʣʘʜʢʠ-ᶭ; 23-31-ʛʦ ʨʷʜʦʚ 

ʢʣʘʜʢʠ-ᶮ. ɻʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʇʨʦʯʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʩʪʝʥʳ ʚʳʩʦʪʦʡ 2.5ʤ (31 ʨʷʜ ʢʣʘʜʢʠ) ʥʘ ɾ/ɹ ʙʘʣʢʝ  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʘ 7 ʩʝʨʠʡ (ᶧ-ᶮ) ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʙʫʜʫʪ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝʬʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʦʪ ʚʦʟʨʘʩʪʘ 

Ὢ Ὢ†, 
ʛʜʝ † ὸ ὸ  ʟʘʚʠʩʠʪ ʦʪ ὸ - ʚʨʝʤʷ ʟʘʤʝʩʘ ʨʘʩʪʚʦʨʘ ʠ ὸ ï ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʠ ʢʣʘʜʢʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʘʣʛʦʨʠʪʤʘʭ 
ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʝʥ, 
ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʙʘʣʢʠ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʈʆɿʈɸʍʋʅʂʆɺʆɰ ʉʍɽʄʀ ʇʃʀʊʀ ɹɽɿʆʇɸʃʋɹʆʏʅʆɻʆ ʌʆʈʄʋɺɸʅʅʗ, 
ɿɸʑɽʄʃɽʅʆɰ ɺ ʎɽɻʃʗʅʋ ʂʃɸɼʂʋ 

 
ɸʧʧʦʣʦʥʦʚ ɼ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨèɹʋɼ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʊʝʭʥʦʣʦʛʽʷ ʙʝʟʦʧʘʣʫʙʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʜʣʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʚʦʜʽʚ ʙʫʜʽʥʜʫʩʪʨʽʾ ʢʦʥʚʝʻʨʥʦʛʦ ʘʙʦ ʩʪʝʥʜʦʚʦʛʦ ʤʝʪʦʜʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 
ʧʫʩʪʦʪʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʽʥʰʠʭ ʚʠʜʽʚ. ʇʨʠ ʙʝʟʦʧʘʣʫʙʦʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ 
ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: 

- ʧʽʜʛʦʪʦʚʢʘ ʬʦʨʤʫʚʘʣʴʥʠʭ ʜʦʨʽʞʦʢ, ʾʭ ʦʯʠʱʝʥʥʷ ʪʘ ʟʤʘʱʫʚʘʥʥʷ; 
- ʘʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ: ʫʢʣʘʜʘʥʥʷ ʥʘ ʚʩʶ ʜʦʚʞʠʥʫ ʜʦʨʽʞʢʠ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʜʣʷ ʚʠʨʦʙʽʚ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʽ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʜʨʦʪʫ, ʾʾ ʢʨʽʧʣʝʥʥʷ ʥʘ ʫʧʦʨʠ ʽ ʥʘʪʷʛ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʤʢʨʘʪʽʚ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

- ʥʘ ʥʘʧʨʷʤʥʽ, ʱʦ ʡʜʫʪʴ ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ ʜʦʨʽʞʢʠ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʬʦʨʤʫʚʘʣʴʥʘ ʤʘʰʠʥʘ, 
ʦʩʥʦʚʫ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ ʚʠʙʨʦʧʨʝʩ; 

- ʚ ʙʫʥʢʝʨ ʬʦʨʤʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘʣʠʚʘʻʪʴʩʷ ʙʝʪʦʥʥʘ ʩʫʤʽʰ; 
- ʙʝʪʦʥʥʘ ʩʫʤʽʰ, ʱʦ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ, ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʯʝʨʝʟ ʧʫʘʥʩʦʥ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘ ʬʦʨʤʫʚʘʣʴʥʦʾ ʜʦʨʽʞʮʽ ʫʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʘ ʩʤʫʛʘ ʪʦʚʱʠʥʦʶ 220 ʤʤ ʟ ʦʚʘʣʴʥʠʤʠ 
ʧʦʨʦʞʥʝʯʘʤʠ; 

- ʬʦʨʤʫʚʘʣʴʥʘ ʜʦʨʽʞʢʘ ʟ ʛʦʪʦʚʦʶ ʩʤʫʛʦʶ ʚʢʨʠʚʘʻʪʴʩʷ ʪʝʧʣʦʟʘʭʠʩʥʠʭ ʧʦʣʦʛʦʤ, ʷʢʠʡ ʟʘ 
ʨʘʭʫʥʦʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʫʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʧʨʦʛʨʽʚ ʚʠʨʦʙʠ; 

- ʧʦʣʦʛ ʟʘʙʠʨʘʻʪʴʩʷ, ʘ ʜʦʤʢʨʘʪʠ ʜʝʤʦʥʪʫʶʪʴʩʷ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʨʦʙʦʤ ʚʽʜʧʫʩʢʥʦʾ 
ʤʽʮʥʦʩʪʽ; 

- ʟʘʪʚʝʨʜʽʣʘ ʩʪʨʽʯʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 
ʨʦʟʨʽʟʘʻʪʴʩʷ ʥʘ ʧʨʷʤʦʢʫʪʥʽ ʘʙʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʽ ʧʣʠʪʠ ʥʝʦʙʭʽʜʥʦʾ ʜʦʚʞʠʥʠ; 

- ʛʦʪʦʚʽ ʧʣʠʪʠ ʥʘʜʭʦʜʷʪʴ ʥʘ ʩʢʣʘʜ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʬʦʨʤʫʚʘʣʴʥʘ ʜʦʨʽʞʢʘ ʛʦʪʫʻʪʴʩʷ ʜʦ 
ʧʨʠʡʦʤʫ ʥʘʩʪʫʧʥʦʾ ʧʘʨʪʽʾ. 

ʋ ʢʽʥʮʽʚ ʧʣʠʪ, ʟʘʚʝʜʝʥʠʭ ʫ ʢʣʘʜʢʫ ʩʪʽʥ ʘʙʦ ʟʘʪʠʩʥʫʪʠʭ ʫ ʧʣʘʪʬʦʨʤʥʠʭ ʚʫʟʣʘʭ ʧʘʥʝʣʴʥʠʭ ʩʪʽʥ, ʚʽʜ 
ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʥʘʜ ʾʭʥʶ ʚʣʘʩʥʫ ʤʘʩʫ ʚʠʥʠʢʘʶʪʴ ʦʧʦʨʥʽ (ʥʝʛʘʪʠʚʥʽ) ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ, ʷʢʽ ʧʦʚʠʥʥʽ 
ʩʧʨʠʡʤʘʪʠʩʷ ʥʝʘʨʤʦʚʘʥʠʤ ʙʝʪʦʥʥʠʤ ʧʝʨʝʨʽʟʦʤ ʧʣʠʪ (ʥʘ ʜʦʚʞʠʥʽ ʧʨʦʩʣʠʟʘʥʥʷ ʘʨʤʘʪʫʨʠ ʡ ʥʘ ʧʦʯʘʪʢʫ 
ʟʦʥʠ ʟʘʘʥʢʝʨʫʚʘʥʥʷ). ɺʝʣʠʯʠʥʠ ʤʦʤʝʥʪʽʚ ʟʘʱʝʤʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʦʧʦʨʦʤ ʤʘʪʝʨʽʘʣʫ ʩʪʽʥ ʧʦʚʦʨʦʪʫ 
ʢʽʥʮʽʚ ʧʣʠʪ ʥʘ ʦʧʦʨʘʭ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: 

- ʚʝʣʠʯʠʥʠ ʡ ʨʦʟʧʦʜʽʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
- ʜʦʚʞʠʥʠ ʧʨʦʣʴʦʪʫ (ʢʫʪ ʧʦʚʦʨʦʪʫ ʦʩʽ ʚʽʣʴʥʦ ʦʙʧʝʨʪʦʾ ʧʣʠʪʠ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʨʦʧʦʨʮʽʡʥʠʡ ʜʦʚʞʠʥʽ ʧʨʦʣʴʦʪʫ ʚ ʪʨʝʪʴʦʤʫ ʩʪʫʧʝʥʽ); 
- ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʽʡ ʽ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʪʽʥ; 
- ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʯʠʥʥʠʭ ʰʚʽʚ ʥʘʚʢʦʣʦ ʟʘʙʠʪʦʛʦ ʢʽʥʮʷ ʧʣʠʪʠ ʡ ʨʽʚʥʷ ʾʭ ʦʙʪʠʩʥʝʥʥʷ. 
ʉʪʫʧʽʥʴ ʟʘʱʝʤʣʝʥʥʷ ʧʣʠʪ ʫ ʩʪʽʥʘʭ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʣʷʛʘʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ. 
ʅʘʷʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʷʤʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʽʚ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʡʤʘʪʠ ʚʝʣʠʯʠʥʠ ʦʧʦʨʥʠʭ 

ʤʦʤʝʥʪʽʚ ʨʽʚʥʠʤʠ: 
ʧʨʠ ʟʘʢʣʘʜʽ ʢʽʥʮʽʚ ʧʣʠʪ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 150ʤʤ ʫ ʢʣʘʜʢʫ ʥʝʩʫʯʠʭ ʩʪʽʥ ʽʟ ʮʝʛʣʠ ʡ ʜʨʽʙʥʠʭ ʙʣʦʢʽʚ ʟ 

ʥʽʟʜʨʶʚʘʪʠʭ ʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʢʣʘʩʫ ʧʦ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʥʝ ʙʽʣʴʰʝ ɺ5 

ὓʦʧ ὑήὰʨȠ ὑ
ρ

ςτ

ρ

ςπ
 

ʧʨʠ ʟʘʱʝʤʣʝʥʥʽ ʢʽʥʮʽʚ ʧʣʠʪ ʫ ʢʣʘʜʮʽ ʩʪʽʥ ʚʝʣʠʢʦʙʣʦʯʥʠʭ ʙʫʜʠʥʢʽʚ ʟ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʽʟ ʢʣʘʩʦʤ 
ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʢʫ ʜʦ ɺ7,5 

╜ʦʧ ╚▲■ʨȠ ╚  

ʈʦʟʛʣʷʜʘʪʠ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʷʢ ʟʘʱʝʤʣʝʥʫ ʞʦʨʩʪʢʦ ʙʘʣʢʫ ʮʝ ʥʝ ʢʦʨʝʢʪʥʦ, ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʾ 
ʞʦʨʩʪʢʦʩʪʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʚ ʷʢʫ ʟʘʱʝʤʣʝʥʘ ʧʣʠʪʘ, ʘ ʪʘʢʦʞ ʚ ʥʘʩʣʽʜʦʢ ʩʢʣʘʜʥʦʛʦ ʥʘʧʨʫʞʝʥʦ-
ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʘʤʦʛʦ ʚʫʟʣʘ ʟʘʱʝʤʣʝʥʥʷ. ʋ ʚʫʟʣʫ ʟʘʱʝʤʣʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʷʢ ʩʪʠʩʢʘʶʯʽ 
ʥʘʧʨʫʞʝʥʥʷ, ʪʘʢ ʽ ʨʦʟʪʷʛʫʶʯʽ. ʆʩʢʽʣʴʢʠ ʮʝʛʣʷʥʘ ʢʣʘʜʢʘ ʥʝ ʩʧʨʠʡʤʘʻ ʨʦʟʪʷʛʫʶʯʠʭ ʟʫʩʠʣʴ, ʪʦ ʮʽ ʜʽʣʷʥʢʠ 
ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʨʦʙʦʪʠ ʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʦʨʦʪ ʧʣʠʪʠ ʫ ʚʫʟʣʽ ʟʘʱʝʤʣʝʥʥʷ. 

ʊʦʯʥʽʩʪʴ ʜʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʠʩʢʨʝʪʥʦʩʪʽ ʨʦʟʙʠʪʪʷ ʦʧʦʨʥʠʭ ʜʽʣʷʥʦʢ. ʉʢʣʘʜʥʽʩʪʴ 
ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʫʞʥʽʡ ʩʪʘʜʽʾ, ʦʧʽʨ ʝʣʝʤʝʥʪʫ ʥʘ ʩʪʠʩʢ ʨʽʚʥʠʡ ʦʧʦʨʫ ʝʣʝʤʝʥʪʫ ʥʘ ʨʦʟʪʷʛ. 
ʆʜʥʘʢ, ʷʢ ʚʽʜʦʤʦ, ʧʨʠ ʟʘʪʠʩʢʘʥʥʽ ʝʣʝʤʝʥʪʫ ʚ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ ʦʩʪʘʥʥʷ ʥʝ ʤʦʞʝ ʩʧʨʠʡʤʘʪʠ ʨʦʟʪʷʛʫʶʯʠ 
ʟʫʩʠʣʣʷ, ʘ ʣʠʰʝ ʩʪʠʩʢʘʶʯʠ. ʊʦʙʪʦ, ʜʣʷ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ 
ʚʠʟʥʘʯʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʚ ʷʢʠʭ ʚʠʥʠʢʘʶʪʴ ʨʦʟʪʷʛʫʶʯʠ ʟʫʩʠʣʣʷ ʽ ʚʠʢʣʶʯʠʪʠ ʾʭ ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʩʭʝʤʠ. 
  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɸʥʜʨʻʻʚʘ ʗ.ɻ., ʩʪʫʜ. 5 ʢʫʨʩʫ ɹʌ, ʩʧʝʮ. çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè  
ɹʦʨʦʜʘʡ ɼ.ʉ., ʢ.ʘʨʭ., ʩʪ. ʚʠʢʣʘʜʘʯ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ï ʦʨʛʘʥʽʟʘʮʽʷ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʟʘ 

ʨʽʟʥʠʤ ʥʘʧʨʚʣʝʥʥʷʤ; ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʤʘʻ ʥʘ ʤʝʪʽ ʧʽʜʛʦʪʫʚʘʪʠ ʣʶʜʠʥʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʫ 
ʩʦʮʽʫʤʽ, ʷʢ ʧʨʦʬʝʩʽʦʘʣʴʥʦ, ʪʘʢ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ, ʜʫʭʦʚʥʦ, ʬʽʟʠʯʥʦ; ʧʨʦʩʪʽʰʝ ʢʘʞʫʯʠ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 
ʤʘʻ ʥʘ ʤʝʪʽ ʚʠʭʦʚʘʪʠ ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʥʫʪʫ ʣʶʜʠʥʫ. 

ʅʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ð ʪʝʨʤʽʥ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʦʩʚʽʪʠ, ʱʦ ʧʦʟʥʘʯʘʻ 
ʦʙ'ʻʜʥʘʥʥʷ ʦʩʚʽʪʥʽʭ, ʬʽʥʘʥʩʦʚʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʨʽʚʥʽʚ 
ʘʢʨʝʜʠʪʘʮʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʜʦʧʨʦʬʝʩʽʡʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʧʠʪʽʚ ʫʯʥʽʚ. 

ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ ʪʘ ʚ ʢʦʞʥʦʤʫ ʤʽʩʪʽ. ɰʭ ʨʦʟʨʘʭʫʥʦʢ ʚʠʭʦʜʠʪʴ ʟ 
ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʜʘʥʥʽʡ ʜʽʣʷʥʮʽ. 

ɯʩʥʫʶʪʴ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʩʫʤʽʱʫʶʪʴ 
ʚ ʩʦʙʽ ʜʝʢʽʣʴʢʘ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʭ 
ʟʘʢʣʘʜʽʚ. ʊʘʢʽ ʢʦʤʧʣʝʢʩʠ ʽʥʪʝʛʨʫʶʪʴ 
ʩʝʨʝʜʥʶ ʪʘ ʜʦʰʢʽʣʴʥʫ ʦʩʚʽʪʫ. 

ɺ ʰʢʦʣʘʭ, ʷʢʽ ʥʘʜʘʶʪʴ ʩʝʨʝʜʥʶ 
ʦʩʚʽʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 
ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, 
ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʽʪʢʫ ʩʪʨʫʢʪʫʨʫ: ʚʭʽʜʥʘ 
ʛʨʫʧʘ; ʥʘʚʯʘʣʴʥʽ ʢʣʘʩʠ ʧʦʯʘʪʢʦʚʦʾ ʛʨʫʧʠ; 
ʥʘʚʯʘʣʴʥʽ ʢʣʘʩʠ ʩʪʘʨʰʦʾ ʛʨʫʧʠ; 
ʩʧʦʨʪʠʚʥʘ ʛʨʫʧʘ ʧʨʠʤʽʱʝʥʴ; ʛʨʫʧʘ 
ʧʨʠʤʽʱʝʥʴ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʚʞʠʚʘʥʥʷ ʽʞʽ 
(ʩʪʦʣʦʚʘ); ʛʨʫʧʘ ʧʨʠʤʽʱʝʥʴ ʘʢʪʦʚʦʛʦ 
ʟʘʣʫ. ʊʘʢʦʞ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ ʽʩʥʫʻ ʨʷʜ 
ʜʦʧʦʤʽʞʥʠʭ ʧʨʠʤʽʱʝʥʴ: ʪʫʘʣʝʪʠ, 
ʧʽʜʩʦʙʥʽ, ʫʯʠʪʝʣʴʩʴʢʽ. 

 
 
 
 

ʏʽʪʢʫ ʩʪʨʫʢʪʫʨʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʽ ʚ ʜʦʰʢʽʣʴʥʠʭ ʫʩʪʘʥʦʚʘʭ:ʛʨʫʧʘ ʧʨʠʤʽʱʝʥʴ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽʞʽ; 
ʧʨʠʤʽʱʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʢʽʤʥʘʪ (ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʱʝʩ ʥʘʚʯʘʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ); ʧʨʠʤʽʱʝʥʥʷ 
ʩʧʘʣʝʥʴ; ʚʭʽʜʥʘ ʛʨʫʧʘ; ʨʦʟʜʷʛʘʣʴʥʽ 

ɺ ʫʩʪʘʥʨʚʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘʢʦʞ ʽʩʥʫʻ ʨʷʜ ʜʦʧʦʤʽʞʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʷ ʢ ʽ ʚ ʫʩʪʘʥʦʚʘʭ, ʷʢʽ ʥʘʜʘʶʪʴ 
ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ. 

 
 
  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʇʆʈɯɺʅʗʅʅʗ ʄʆʅʆʃɯʊʅʆɻʆ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ ʇɽʈɽʂʈʀʊʊʗ ɯ ɿɹɯʈʅʆɻʆ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ 
ʇɽʈɽʂʈʀʊʊʗ ɯɿ ʊʈʀʐɸʈʆɺʀʍ ʇʃʀʊ, ʈʆɿʈʆɹʃɽʅʀʍ ɺ ʂʀɰɺɿʅɼɯɽʇ 

 
ɹʘʢʫʣʽʥ ʉ.ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨèɹʋɼ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʞʠʪʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʦʩʦʙʣʠʚʦ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʤʫ, ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʚʠʪʨʘʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʢʨʠʪʪʷ (ʧʣʠʪʠ). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ ʤʽʞʧʦʚʝʨʭʦʚʦʛʦ ʧʝʨʝʢʨʠʪʪʷ, ʘʣʝ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ, ʷʢʽ 
ʚʠʩʫʚʘʶʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʪʝʧʣʦʽʟʦʣʷʮʽʷ, ʟʚʫʢʦʽʟʦʣʷʮʽʷ ʽ ʪ.ʜ.).ʆʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʥʦʚʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʷ ʻ ʪʨʠʰʘʨʦʚʽ ʧʘʥʝʣʽ. 

ʄʦʥʦʣʽʪʥʽ ʪʨʠʰʘʨʦʚʽ ʧʝʨʝʢʨʠʪʪʷ ʚʞʝ ʙʽʣʴʰʝ ʩʦʨʦʢʘ ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ɺ ʷʢʦʩʪʽ 
ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʣʦʢʠ ʽʟ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ, ʧʣʘʩʪʠʢʦʚʽ ʻʤʥʦʩʪʽ, ʢʦʨʦʙʠ ʽʟ ʬʽʙʨʦʣʽʪʦʚʠʭ 
ʧʣʠʪ. ɺ ʋʢʨʘʾʥʽ ʧʦʞʝʞʥʠʤʠ ʥʦʨʤʘʤʠ ʟʘʙʦʨʦʥʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʽʞʧʦʚʝʨʭʦʚʠʭ ʧʝʨʝʢʨʠʪʪʷʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 
ʫʪʚʦʨʶʶʪʴ ʪʦʢʩʠʯʥʽ ʟôʻʜʥʘʥʥʷ ʧʨʠ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ. ɯʥʩʪʠʪʫʪʦʤ ʂʠʾʚɿʅɼɯɽʇ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 
ʪʨʠʰʘʨʦʚʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʟ ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯʘʤʠ ʽʟ ʩʽʦʧʦʨʫ. ʇʝʨʝʢʨʠʪʪʷ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʣʠ ʚʜʘʣʦ 
ʚʠʧʨʦʙʫʚʘʥʽ ʅɼɯ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ɼʝʨʞʙʫʜʫ ʋʢʨʘʾʥʠ (ʩʪʘʪʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʽ ɯʥʩʪʠʪʫʪʦʤ ʧʦʞʝʞʥʦʾ 
ʙʝʟʧʝʢʠ ʄɺʉ ʋʢʨʘʾʥʠ (ʤʝʞʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ). 

ʊʘʢʽ ʧʘʥʝʣʽ ʤʦʞʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʷʢ ʥʘ ʧʨʦʣʽʪ, ʧʨʠ ʦʙʧʠʨʘʥʥʽ ʾʾ ʥʘ ʜʚʽ ʩʪʦʨʦʥʠ, ʪʘʢ ʠ ʫ ʚʠʛʣʷʜʽ ʧʣʠʪ, 
ʦʙʧʝʨʪʠʭ ʥʘ 4 ʩʪʦʨʦʥʠ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʣʦʶ ʦʩʦʙʠʩʪʦʶ ʚʘʛʦʶ (300-350 ʢʛ/ʤ3) ʽ ʧʽʜʚʠʱʝʥʦʶ ʟʚʫʢʦ- ʽ 
ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʚʠʛʣʷʜ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ ʧʨʦʣʴʦʪʦʤ ʜʦ 12 
ʤ, ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʚʽʜ 200 ʜʦ 300 ʤʤ, ʦʙʨʠʩ ʚ ʧʣʘʥʽ ʤʦʞʝ ʙʫʪʠ ʚʽʣʴʥʠʤ. ʅʠʞʥʽʡ ʽ ʚʝʨʭʥʽʡ ʥʝʩʫʯʽ ʰʘʨʠ 
ʚʠʢʦʥʘʥʽ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ 50 ʤʤ, ʨʦʙʦʯʘ ʘʨʤʘʪʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. 
ɿʚôʷʟʦʢ ʤʽʞ ʥʠʞʥʽʤ ʽ ʚʝʨʭʥʽʤ ʥʝʩʫʯʠʤʠ ʰʘʨʘʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʩʫʤʽʩʥʫ ʨʦʙʦʪʫ ʧʨʠ ʟʛʠʥʽ, ʤʦʞʝ 
ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʩʠʩʪʝʤʦʶ ʨʝʙʝʨ, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʢʨʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʦʢʨʝʤʽ 
ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʩʪʽʡʢʠ. ʈʝʙʨʘ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʣʘʰʪʦʚʫʶʪʴ ʣʠʰʝ ʥʘ ʧʨʠʦʧʦʨʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ʤʝʪʦʶ 
ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʜʽʶ ʧʦʧʝʨʝʯʥʠʭ ʟʫʩʠʣʴ. 

ʅʦʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʷ ʟʙʽʨʥʠʭ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʧʨʠ ʧʝʨʝʢʨʠʪʪʽ ʥʘ ʚʩʶ ʢʽʤʥʘʪʫ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʽʡ 

ʗʢ ʙʘʟʘ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʥʦʣʽʪʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʽ ʟʙʽʨʥʦʛʦ 
ʧʝʨʝʢʨʠʪʪʷ ʽʟ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʤʽʞʧʦʚʝʨʭʦʚʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʛʦ 
ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʽʟ ʟʙʽʨʥʠʭ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʽ ʟʘʟʥʘʯʝʥʠʭ ʪʨʠʰʘʨʦʚʠʭ ʧʘʥʝʣʝʡ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʟʚʫʢʦ- ʽ 
ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ 
ʨʦʙʽʪ.  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʢʨʠʪʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ 
ʚʠʪʨʘʪʠ ʢʦʰʪʽʚ ʥʘ ʤʦʥʪʘʞ ʧʣʠʪ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʦʩʪʽʡʥʝ ʽ ʪʠʤʯʘʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠʡʤʘʻʪʴʩʷ ʦʜʥʘʢʦʚʠʤ ʜʣʷ ʚʩʽʭ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ 
ʧʝʨʝʢʨʠʪʪʷ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʽʜʣʦʛʠ ʧʨʠʡʤʘʣʘʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʠʧʦʚʦʾ ʩʝʨʽʾ 2.144-1/88 çʋʟʣʳ 
ʧʦʣʦʚ ʞʠʣʳʭ ʟʜʘʥʠʡ. ʈʘʙʦʯʠʝ ʯʝʨʪʝʞʠè. ʊʠʤʯʘʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠʡʤʘʣʦʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʜʦ ɼɹʅ ɺ.1.2-2:2006 çʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʽ 
ʚʧʣʠʚʠ. ʅʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷè. 

ʈʦʟʨʘʭʫʥʦʢ ʤʦʥʦʣʽʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʚʠʢʦʥʫʚʘʚʩʷ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʦʥʦʣʽʪʥʦʾ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʾʾ ʘʨʤʫʚʘʥʥʷ, ʧʦʧʝʨʝʯʥʠʡ 
ʧʝʨʝʨʽʟ. ɿ ʮʽʻʶ ʤʝʪʦʶ, ʧʦ-ʧʝʨʰʝ ʚʠʟʥʘʯʘʻʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʽʟ ʷʢʠʭ ʙʫʜʝ ʚʠʛʦʪʦʚʣʷʪʠʩʷ 
ʤʦʥʦʣʽʪʥʝ ʟʘʣʽʟʦʙʝʪʦʥʥʝ ʧʝʨʝʢʨʠʪʪʷ.ɼʣʷ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠʡʥʷʪʠʡ ʚʘʞʢʠʡ ʙʝʪʦʥ ʢʣʘʩʫ ʉ 16/20, ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ 
ʘʨʤʘʪʫʨʠ ïʘʨʤʘʪʫʨʘ ʢʣʘʩʫ ɸ400. ʅʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʤʘʪʝʨʽʘʣʽ ʧʝʨʝʢʨʠʪʪʷ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃʠʨʘ-ʉɸʇʈ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʠʟʥʘʯʘʣʦʩʷ 
ʥʝʦʙʭʽʜʥʝ ʘʨʤʫʚʘʥʥʷ ʮʽʻʾ ʧʣʠʪʠ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʢʨʠʪʪʷ ʽʟ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ, ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʤʝʪʦʜʠʢʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ 
ʧʦʩʽʙʥʠʢʫ çʇʨʘʢʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ɼɹʅ ɺ.2.6-98:2009 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ʉʅʠʇ 2.03.01-84* ʽ EN 1992-1-1 (Eurocode 2)è 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʘʨʤʫʚʘʥʥʷ ʧʣʠʪʠ ʚʠʟʥʘʯʘʣʦʩʷ ʽʟ ʥʘʧʨʫʞʝʥʴ ʧ ʤʘʪʝʨʽʘʣʽ 
ʧʣʠʪʠ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃʠʨʘ-ʉɸʇʈ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʢʨʠʪʪʷ ʟʘ ʚʠʪʨʘʪʘʤʠ 
ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ, ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʣʦʩʷ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʨʦʙʽʪ ʥʘ ʟʚʝʜʝʥʥʷ 
ʧʝʨʝʢʨʠʪʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʦ-
ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʧʦ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠ ʤʦʥʪʘʞʽ ʧʣʠʪ. 
  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɺʀɿʅɸʏɽʅʅʗ ɺɽʃʀʏʀʅʀ ʄɸʂʉʀʄɸʃʔʅʆ ʇʈʀʇʋʉʊʀʄʆɻʆ ʆɹʇʀʈɸʅʅʗ ɼʃʗ ʇʃʀʊ, 
ɿɸʑɽʄʃɽʅʀʍ ɺ ʎɽɻʃʗʅʋ ʉʊɯʅʋ 

 
ɹʝʥʜʶʛ ɸ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ɹʋɼ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʝʨʝʢʨʠʪʪʷ ʽʟ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʚ ʩʢʣʘʜʽ ʙʫʜʽʚʝʣʴ. 

ʆʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʥʦʨʤʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʦʚʠʥʥʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʷʢ ʦʢʨʝʤʽ 
ʝʣʝʤʝʥʪʠ ʥʘ ʜʽʶ ʧʦʩʪʽʡʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɹʘʛʘʪʦʧʫʩʪʦʪʥʽ ʧʣʠʪʠ ʻ ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ 
ʧʦʣʠʮʴ 30 ʤʤ, ʤʽʞʧʫʩʪʦʪʥʠʭ ʨʝʙʝʨ 25-35 ʤʤ. ɺʠʪʨʘʪʘ ʟʘʣʽʟʦʙʝʪʦʥʫ ʥʘ ʧʣʠʪʠ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 65% 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʧʣʠʪʠ, ʨʠʛʝʣʽ ʽ ʢʦʣʦʥʠ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʙʫʜʽʚʥʠʮʪʚʽ 
ʝʢʦʥʦʤʽʯʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ. 

ɹʘʛʘʪʦʧʫʩʪʦʪʥʘ ʧʣʠʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʣʴʥʦ ʦʧʝʨʪʘ ʙʘʣʢʘ, ʟʘʚʘʥʪʘʞʝʥʘ ʨʽʚʥʦʤʽʨʥʦ 
ʨʦʟʧʦʜʽʣʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʆʜʥʘʢ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʣʠʪʘ ʥʝ ʻ ʚʽʣʴʥʦ ʦʙʧʝʨʪʦʶ ʥʘ ʩʪʽʥʠ ʙʫʜʽʚʣʽ, ʘ 
ʻ ʟʘʱʝʤʣʝʥʦʶ ʚ ʢʣʘʜʢʫ ʩʪʽʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʦʧʦʨʽ. 

ʋ ɼʉʊʋ ɺ.2.6-156:2010 ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʦʧʦʨʠ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʩʪʽʥʫ, 
ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὥ ὥ ὥ ὥ Ўὥ Ўὥ 

 
ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʧʣʠʪʫ ʧʝʨʝʢʨʠʪʪʷ, ʷʢ ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʠʡ ʝʣʝʤʝʥʪ, ʪʦ ʮʝ ʙʫʜʝ ʥʝ ʟʦʚʩʽʤ 

ʪʦʯʥʦ, ʦʩʢʽʣʴʢʠ, ʷʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʧʣʦʱʫ ʩʧʠʨʘʥʥʷ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʮʝʛʣʷʥʫ ʩʪʽʥʫ, ʪʦ ʚ ʥʽʡ ʙʫʜʫʪʴ ʷʢ 
ʨʦʟʪʷʛʥʫʪʽ ʜʽʣʷʥʢʠ, ʪʘʢ ʽ ʩʪʠʩʥʫʪʽ.ʊʦʤʫ ʢʨʘʱʝ ʟʘ ʚʩʝ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ ʨʦʟʛʣʷʥʫʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ, ʷʢ ʮʝ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. 

 
ɽʣʝʤʝʥʪʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ, ʧʨʠʡʤʘʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʪʝʨʞʥʽʚ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʧʝʨʝʨʽʟʫ, ʰʠʨʠʥʦʶ, ʨʽʚʥʦʶ ʰʠʨʠʥʽ ʧʣʠʪʠ (1500 ʤʤ) ʽ ʚʠʩʦʪʦʶ ʧʝʨʝʨʽʟʫ, ʨʽʚʥʦʶ ʢʨʦʢʫ ʩʘʤʠʭ ʝʣʝʤʝʥʪʽʚ (10 
ʤʤ). ʄʨʠ ʮʴʦʤʫ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʜʣʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʻʤʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɼɹʅ 
ɺ.2.6-162:2010 çʂʘʤôʷʥʽ ʪʘ ʘʨʤʦʢʘʤôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾè. 

ʇʦʯʝʨʛʦʚʦ ʟʤʽʥʶʶʯʠ ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʧʣʠʪʠ ʚ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ ʤʠ ʦʪʨʠʤʘʻʤʦ ʚʝʣʠʯʠʥʫ 
ʟʛʠʥʘʣʴʥʦʛʦ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʙʽʣʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ 
ʚʝʣʠʯʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝʦʙʭʽʜʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʚʝʣʠʯʠʥʦʶ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʜʦʧʫʩʢʘʻʪʴʩʷ. 
ʆʩʢʽʣʴʢʠ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʣʠʪʠ ʚʽʜʩʫʪʥʻ ʨʦʙʦʯʝ ʘʨʤʫʚʘʥʥʷ, ʪʦ ʚ ʧʣʠʪʘʭ ʧʦʚʠʥʥʘ 
ʚʠʢʦʥʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʘ ʫʤʦʚʘ: 

ὓ̏ ̐ ὓ ὡ ϽὪ  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ ʦʧʦʨʥʠʭ ʤʦʤʝʥʪʽʚ ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʥʦʛʦ 
ʤʦʤʝʥʪʫ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ ʾʾ ʚ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ. 

ɯʟ ʦʪʨʠʤʘʥʦʛʦ ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʛʣʠʙʠʥʠ  ʟʘʢʣʘʜʘʥʥʷ ʧʣʠʪʠ ʚ ʢʣʘʜʢʫ ʩʪʽʥ 
ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʧʣʠʪʠ ʜʦʚʞʠʥʦʶ 5400 ʤʤ ʧʝʨʝʚʽʨʢʘ ʾʾ ʤʽʮʥʦʩʪʽ ʥʘ ʦʧʦʨʽ ʥʘ ʜʽʶ ʤʦʤʝʥʪʫ 
ʥʝ ʧʦʪʨʽʙʥʘ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʙʫʜʴ ʷʢʠʭ ʚʝʣʠʯʠʥʘʭ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ ʧʣʠʪʠ ʚ ʢʣʘʜʢʫ, ʦʧʦʨʥʠʡ ʤʦʤʝʥʪ ʥʝ 
ʧʝʨʝʚʠʱʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʬʦʨʤʫʣʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʣʴʦʪʫ ʽ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ ʧʣʠʪʠ ʚ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ. 
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ʆʎɯʅʂɸ ʅɽʉʋʏʆɰ ɿɼɸʊʅʆʉʊɯ ɻʈʋʅʊɸ  ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʇʈʆɻʈɸʄʀ SCAD ʁ ANSYS 
 

ɹʦʥʜʘʨ ɯ., ʩʪʫʜ. 2 ʢʫʨʩʫ  ʆʉ çʄʘʛʽʩʪʨè ɹʫʜʽʚʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʩʧʝʮ. çʇʨʦʤʠʩʣʦʚʝ ʪʘ ʮʠʚʽʣʴʥʝ 
ʙʫʜʽʚʥʠʮʪʚʦè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ.ʅʘʛʦʨʥʠʡ ʄ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʥʘʣʽʟ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʣʷʛʘʶʪʴ ʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ, ʷʢʽ ʤʘʶʪʴ 

ʚʠʩʦʢʽ  ʜʝʬʦʨʤʘʮʽʡʥʽ ʡ ʥʠʟʴʢʽ ʤʽʮʥʽʩʪʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ. ɼʘʣʽ ʧʨʦʭʦʜʷʪʴ ʙʽʦʛʝʥʥʽ ˇʨʫʥʪʠ - ʪʦʨʬʦʚʠʱʘ, ʥʝʩʫʯʘ 
ʟʜʘʪʥʽʩʪʴ ʷʢʠʭ ʚʢʨʘʡ ʥʠʟʴʢʘ. 

ʋ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ ʙʫʜʠʥʢʫ ʟʘʟʥʘʯʝʥʽ ʫʤʦʚʠ ʩʪʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʫʩʝ ʩʫʪʫʞʥʽʰʝ. ʇʦʪʨʘʧʣʷʶʯʠ ʧʽʜ 
ʬʫʥʜʘʤʝʥʪ, ʚʦʜʘ ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʷ ʫʟʜʦʚʞ ʦʩʝʡ ʙʫʜʠʥʢʫ ʯʝʨʝʟ ʧʘʟʫʭʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʧʨʠ ʟʘʩʠʧʘʥʥʽ 
ʬʫʥʜʘʤʝʥʪʽʚ. 

ʈʦʟʨʘʭʫʥʢʠ ʚʢʘʟʘʣʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʥʦʾ ʧʣʠʪʠ ʧʽʜ ʚʩʽʻʶ ʙʫʜʽʚʣʝʶ. ʎʝ 
ʜʫʞʝ ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʪʘ ʧʦʜʦʚʰʘʥʥʷ ʪʝʨʤʽʥʫ ʙʫʜʽʚʥʠʮʪʚʘ. ʊʦʤʫ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʚʜʘʪʠʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʠʭ 
ʟʘʭʦʜʽʚ ʧʦ ʫʢʨʽʧʣʝʥʥʶ ˇʨʫʥʪʽʚ ʦʩʥʦʚʠ . 

ʇʨʦʩʘʜʥʠʡ ˇʨʫʥʪ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʤʘʻ ʚʠʩʦʢʫ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʦʜʥʘʢ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʚʦʣʦʛʦʩʪʽ, 
ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʷʩʥʦʤʫ ʟʘʤʦʯʫʚʘʥʥʽ, ʡʦʛʦ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʡ ʤʦʞʣʠʚʽ ʦʩʽʜʘʥʥʷ. ʋ ʮʴʦʤʫ 
ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʩʘʜʥʠʭ ˇʨʫʥʪʽʚ. ʊʦʤʫ, ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʠʥʢʽʚ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʧʨʦʩʘʜʥʠʭ 
ˇʨʫʥʪʘʭ, ʧʦʪʨʽʙʥʽ ʧʦʩʪʽʡʥʽ ʤʽʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʚʣʫʯʝʥʥʷ ʚʦʜʠ ʧʽʜ ʬʫʥʜʘʤʝʥʪ. ʅʘ ʧʨʘʢʪʠʮʽ 
ʮʝ ʦʟʥʘʯʘʻ: ʧʽʜʪʨʠʤʢʫ ʫʭʠʣʽʚ ʚʽʜ ʙʫʜʠʥʢʫ ʚʠʤʦʱʝʥʴ ʽ ʧʣʦʱʘʜʦʢ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʙʫʜʠʥʢʫ, ʧʦʪʨʝʙʘ 
ʧʦʩʪʽʡʥʦʛʦ ʨʝʤʦʥʪʫ ʚʦʜʦʥʝʩʫʯʠʭ ʩʠʩʪʝʤ. 

ɺʠʷʚʣʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʬʫʥʜʘʤʝʥʪʽʚ ʽ ʦʙ'ʻʢʪʫ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ; 

ɺʠʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʽ ʩʧʦʨʫʜʘʤ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʭʠʩʪʫ ʪʝʨʠʪʦʨʽʡ ʪʘ 
ʦʭʦʨʦʥʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ. 
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ɺʇʃʀɺ ʊʈɯʑʀʅʆʋʊɺʆʈɽʅʅʗ ʅɸ ʇʈʆʉʊʆʈʆɺʋ ʈʆɹʆʊʋ ʉʀʉʊɽʄ ʇɽʈɽʂʈʀʊʊʗ 
 

ɹʦʥʜʘʨʝʥʢʦ ɸ.ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɺʘʞʣʠʚʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ  ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʨʠ ʪʘʢʽʡ ʨʦʙʦʪʽ ʟʘʚʜʷʢʠ 

ʙʘʛʘʪʴʦʤ ʬʘʢʪʦʨʘʤ ï ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʶ, ʥʘʷʚʥʽʩʪʶ ʦʪʚʦʨʽʚ (ʦʩʣʘʙʣʝʥʴ) ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ, 
ʚʠʥʠʢʥʝʥʥʷʤ ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʨʽʱʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʞʦʨʩʪʢʦʩʪʝʡ ʚ ʥʝʩʫʯʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʷʭ. ʅʝʭʪʫʚʘʥʥʷ ʩʫʤʽʩʥʦʶ ʨʦʙʦʪʦʶ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʥʝʜʦʦʮʽʥʶʚʘʥʥʷ ʟʫʩʠʣʴ, ʱʦ ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʙʫʜʽʚʝʣʴ. 

ʊʘʢ, ʟʦʢʨʝʤʘ, ʚ ʨʝʙʨʘʭ ʷʢ ʟʙʽʨʥʠʭ, ʪʘʢ ʽ ʤʦʥʦʣʽʪʥʠʭ ʧʣʠʪʥʦ-ʙʘʣʦʯʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ, ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ 
ʟʛʠʥʘʣʴʥʽ ʪʘ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʞʦʨʩʪʢʦʩʪʝʡ ʥʘ ʚʠʛʠʥ ʪʘ ʢʨʫʯʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʫ 
ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷʻ ʪʠʤ ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʙʝʟʧʝʯʥʠʡ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ 
ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʦʩʢʽʣʴʢʠ ʪʨʽʱʠʥʠ ʟʥʘʯʥʠʤ ʯʠʥʦʤ, 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʠ ʞʦʨʩʪʢʦʩʪʽ ʧʝʨʝʨʽʟʽʚ, ʘ ʟʥʘʯʠʪʴ ʡ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ 

ʅʘ ʨʠʩ.1 ʪʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ, ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ, ʚ ʙʫʜʽʚʣʽ ʟ ʨʝʙʨʠʩʪʠʤ 
ʤʦʥʦʣʽʪʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʧʝʨʝʢʨʠʪʪʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʚ ʨʝʙʝʨ ʥʦʨʤʘʣʴʥʠʭ ʪʨʽʱʠʥ ʪʘ ʙʝʟ 
ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʪʨʽʱʠʥ. 

 
ʈʠʩ. 1 ʄʘʢʩʠʤʘʣʴʥʽ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ çMtè ʜʣʷ ʨʝʙʨʠʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʥʦʣʽʪʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ 

ʧʝʨʝʢʨʠʪʪʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʪʨʽʱʠʥ 
 

 

ʈʠʩ. 2 ʈʽʟʥʠʮʷ (%)  ʤʽʞʟʥʘʯʝʥʥʷʤʠ çMtè ʜʣʷ ʝʣʝʤʝʥʪʽʚʩʭʝʤʠ ʧʨʠ ʧʨʫʞʥʦʤʫʨʦʟʨʘʭʫʥʢʫ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʽʱʠʥ 
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ʆʎɯʅʂɸ ʄɯʎʅɯʉʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʄʆʉʊʆɺʆɰ ʉʇʆʈʋɼʀ  ɿɸ ʈɯɿʅʀʄʀ ʅʆʈʄɸʄʀ 
ʈʆɿʈɸʍʋʅʂʋ 

 
ɹʫʣʜʘ ɸ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʗʢ ʧʦʢʘʟʫʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʦʙʩʪʝʞʝʥʥʷ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʟʙʽʣʴʰʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ ʧʨʠʚʝʣʦ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʽ ʫʩʢʣʘʜʥʝʥʴ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʩʫʯʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʠʭ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʝʟʝʨʚʽʚ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʪʘ  
ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ  ʪʝʦʨʝʪʠʯʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʨʝʙʨʠʩʪʦ-ʙʘʣʦʯʥʦʾ ʤʦʩʪʦʚʦʾ ʩʠʩʪʝʤʠ  ʻ 
ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɿ ʥʘʜʘʥʥʷʤ ʯʠʥʥʦʩʪʽ ɼɹʅ ɺ.2.6-98:2009 ʽ ɼʉʊʋ ɹ ɺ.2.6-156:2010, ʱʦ ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʟ Eurocode 2, 
ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘʩʷ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ 
ʉʅʠʇ 2.03.01-84* [ 1]. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʤʦʩʪʦʚʦʾ ʩʧʦʨʫʜʠ ʚ ʇʂ ʃʠʨʘ-
ʉɸʇʈ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʘ ʤʦʜʝʣʴ ʨʝʙʨʠʩʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʩʪʫ  ʪʘ ʚʠʢʦʥʘʥʦ ʾʾ ʨʦʟʨʘʭʫʥʦʢ 
ʯʠʩʣʦʚʠʤ ʤʝʪʦʜʦʤ (ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ).ɼʦ ʤʦʜʝʣʽ ʩʧʦʨʫʜʠ  ʙʫʣʦ ʧʨʠʢʣʘʜʝʥʦ 14 ʨʦʟʨʘʭʫʥʢʦʚʠʭ 
ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ ʟ 17 ʤʦʞʣʠʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ 
ʧʦʻʜʥʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʧʦʻʜʥʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʈʉʅ3, ʚ ʷʢʦʤʫ ʦʜʥʦʯʘʩʥʦ ʜʽʶʪʴ: ʧʦʩʪʽʡʥʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ (1) + ɸ11 (2)  ʩʤʫʛʘ 1 (10)+ ɸ11 (2)  ʚʽʟʦʢ  1 ʚ ʧʨʦʣʴʦʪʽ (11)+ ɸ11 (2)  ʩʤʫʛʘ 2 (13) + ɸ11 (2)  
ʚʽʟʦʢ  2 ʚ ʧʨʦʣʴʦʪʽ (14) .ʄʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚʠʛʠʥʫ ʚʠʥʠʢʘʻ ʚ  ʢʨʘʡʥʽʡ ʙʘʣʮʽ ˉ1 ʪʘ ʩʪʘʥʦʚʠʪʴ 
ʄmax=202 851,2 ʢʅĿʩʤ. 
ɿʘ  ʨʽʟʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʦʤʝʥʪʫ ʙʫʣʦ ʧʽʜʽʙʨʘʥʦ ʧʣʦʱʫ 
ʥʠʞʥʴʦʾ ʨʦʟʪʷʛʥʫʪʦʾ ʘʨʤʘʪʫʨʠ ʜʣʷ ʪʘʚʨʦʚʠʭ ʙʘʣʦʢ  ʤʦʩʪʦʚʦʾ ʩʧʦʨʫʜʠ. ɿʘ ʥʦʨʤʘʤʠ ɼɹʅ ʪʘ ʉʅʠʇ ʧʣʦʱʘ 
ʚʠʷʚʠʣʘʩʷ ʦʜʥʘʢʦʚʦʶ ʪʘ ʟʘ ʥʦʨʤʘʤʠ ɽN  ʚʠʷʚʠʣʘʩʷ ʥʘ 12,3% ʙʽʣʴʰʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʟʘ ɼɹʅ 
ʪʘ ʉʅʠʇ. 

 

 
ʈʠʩ. 1 ʇʨʦʩʪʦʨʦʚʘ  ʤʦʜʝʣʴ ʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʧʨʦʣʴʦʪʫ ʤʦʩʪʦʚʦʾ ʩʧʦʨʫʜīʘ; 

ʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʘ ʩʭʝʤʘ ʩʧʦʨʫʜʠ ī ʙ 
 

ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʥʦʨʤʘʤʠ ɼɹʅ ʪʘ  ʥʦʨʤʘʤʠ ɭʚʨʦʢʦʜʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʪʘʚʨʦʚʦʛʦ 
ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʝʥʘ, ʦʩʢʽʣʴʢʠ ὓό ςπτ ςτυ ̋˚̒ ὓ̍ 202851,2 ʢʅĿʩʤ, ʪʘ ὓό ςυπ ωψτ ̋˚̒̍
ὓ 202851,2 ʢʅĿʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʥʦʨʤʘʤʠ ʉʅʠʇ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ:  ὓό ρχσ ωψρσς ̋˚̒ ὓ̍ 202851,2 ʢʅĿʩʤ. 
ʃʽʪʝʨʘʪʫʨʘ 

3. ʇʨʘʢʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ɼɹʅ ɺ.2.6-98:2009 ʚ ʧʦʨʽʚʥʷʥʥʽ 
ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ʉʅʠʇ 2.03.01-84*ʽ EN 1992-1-1 (Eurocode 2) / ɺ.ʄ. ɹʘʙʘʻʚ, ɸ.ʄ ɹʘʤʙʫʨʘ ʆ.ʄ. 
ʇʫʩʪʦʚʦʡʪʦʚʘ, ʇ.ɸ. ʈʝʟʥʠʢ, ɭ.ɻ. ʉʪʦʷʥʦʚ, ɺ.ʉ. ʐʤʫʢʣʝʨ. ɼʦʚʽʜʢʦʚʦ-ʫʯʙʦʚʠʡ ʧʦʩʽʙʥʠʢ . ʇʽʜ 
ʟʘʛʘʣʴʥʦʶ ʨʝʜʘʢʮʽʻʶ ɺ.ʉ. ʐʤʫʢʣʝʨʘ. ʍ.: ɿʦʣʦʪʳʝʩʪʨʘʥʠʮʳ, 2015. ð 240 ʩ. 

4. ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʋʢʨʘʾʥʠ. ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ. ɹɽʊʆʅʅɯ ʊɸ ɿɸʃɯɿʆ- 
ɹɽʊʆʅʅɯ ʂʆʅʉʊʈʋʂʎɯɰ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ. ɼɹʅ ɺ.2.6-98:2009. ʂʠʾʚ, ʄʽʥʨʝʛʽʦʥʙʫʜ ʋʢʨʘʾʥʠ. 
2011. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɸʈʍɯʊɽʂʊʋʈʅʆ-ʇʃɸʅʋɺɸʃʔʅʆɰ ʆʈɻɸʅɯɿɸʎɯɰ ɼʀʊʗʏʀʍ ʉɸɼʂɯɺ ɺ ʄɯʉʊɯ ʉʋʄʀ 
 

ɺʜʦʚʝʥʢʦ ɼ.ɺ., ʩʪʫʜ 5 ʢʫʨʩʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʩʧʝʮ. çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè 
ʂʝʨʽʚʥʠʢ: ʩʪ.ʚʠʢʣ. ɹʦʨʦʜʘʡ ʉ.ʇ. 

 

ɻʦʣʦʚʥʝ ʤʽʩʮʝ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʟʘʡʤʘʻ ʾʾ ʩʽʤôʷ, ʜʽʪʠ.ʋ ʚʠʨʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʨʠʪʤʫ 
ʣʶʜʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʧʝʨʝʧʦʚʥʝʥʠʭ ʛʨʫʧ ʫ ʜʠʪʷʯʠʭ ʩʘʜʢʘʭ.ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ çʏʠ ʧʦʪʨʽʙʥʽ 
ʥʦʚʽ ʜʠʪʷʯʽ ʩʘʜʢʠ? ʗʢʱʦ ʪʘʢ, ʪʦ ʷʢʽ ʩʘʤʝ?è.ʊʘʢʽ ʧʨʦʙʣʝʤʠ,ʟʦʢʨʝʤʘ, ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʦʞ ʤʽʩʪʘ ʉʫʤʠ. 

ʊʦʞ ʫ ʯʦʤʫ ʧʦʣʷʛʘʻʧʨʦʙʣʝʤʘ: 1) ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʞʠʪʣʘ ʚʝʜʝʪʴʩʷʚ 
ʛʫʩʪʦʟʘʩʝʣʝʥʠʭ ʤʽʢʨʦʨʘʡʦʥʘʭ ʤʽʩʪʘ ʟ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʩʪʚʦʨʝʥʦʶ ʟʘ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ;2) ʯʝʨʝʟ ʚʽʡʥʫ 
ʟʙʽʣʴʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʩʽʤʝʡ ʟ ʃʫʛʘʥʱʠʥʠ ʪʘ ɼʦʥʝʯʯʠʥʠ; 3) ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 
ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʠʬʝʨʽʾ ʤʽʛʨʘʮʽʡʥʠʡ ʧʨʠʨʽʩʪ ʜʦ ʝʢʦʥʦʤʽʯʥʦ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ 
ʟʙʽʣʴʰʫʻʪʴʩʷ(ʨʠʩ.1); 4) ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʜʠʪʩʘʜʢʽʚ ʩʫʯʘʩʥʠʤ ʥʦʨʤʘʤ ʱʦʜʦ ʚʠʤʦʛ 
ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʽʚʥʷ ʢʦʤʬʦʨʪʫ; 5) ʚʢʨʘʡ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʟʘ 
ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʫ ʤʽʩʪʽ. 

 
ʈʠʩ.1. ɻʨʘʬʽʢ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ ʤ.ʉʫʤʠ 

ɿʘ ʯʘʩ ʧʽʩʣʷ ʨʦʟʧʘʜʫ ʉʈʉʈ ʟʤʽʥʠʚʩʷ ʨʠʪʤ ʪʘ ʚʠʤʦʛʠ ʜʦ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ. ʂʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʚ ʋʢʨʘʾʥʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ 
ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʘ ʦʩʪʘʥʥʽ 28 ʨʦʢʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʥʝʜʦʩʪʘʪʥʴʦ. ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʘʢʪʠʢʠ 
ʙʫʜʽʚʥʠʮʪʚʘ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʫ ʤʽʩʪʽ ʉʫʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʪʘʥʥʽʡ ʨʘʟ ʜʠʪʷʯʠʡ ʩʘʜʦʢ ʙʫʜʫʚʘʚʩʷ ʚ 1985 ʨʦʮʽ , 
ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ.  

ɼʠʪʷʯʽ ʩʘʜʢʠ ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʚ ʤʝʞʘʭ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʨʘʜʽʫʩʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
300 ʤ (ʜʣʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ) ʟʛʽʜʥʦ ʥʦʨʤ  ɼɹʅ ɹ.2.2-12:2019 "ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ 
ʪʝʨʠʪʦʨʽʡ".  

ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚ ɼɹʅ ɺ.2.2-4:2018 
çɹʫʜʠʥʢʠ ʽ ʩʧʦʨʫʜʠ. ɿʘʢʣʘʜʠ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠè. ʅʘʡʯʘʩʪʽʰʝ ʜʠʪʷʯʽ ʩʘʜʢʠ ʟʙʣʦʢʦʚʘʥʽ, ʜʚʦʧʦʚʝʨʭʦʚʽ. 
ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʦʥʠ: ʞʠʪʣʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʛʦʩʧʦʜʘʨʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ, 
ʩʣʫʞʙʦʚʦ-ʧʦʙʫʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ.ʆʨʛʘʥʽʟʘʮʽʷ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʧʦʚʠʥʥʘ ʦʭʦʧʣʶʚʘʪʠ ʚʩʽ ʘʩʧʝʢʪʠ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʞʠʪʣʦʚʠʡ ʦʩʝʨʝʜʦʢ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʽʛʨʦʚʫ, ʩʧʘʣʴʥʫ, ʜʦʧʦʤʽʞʥʫ ʟʦʥʫ 
(ʨʦʟʜʷʛʘʣʴʥʽ, ʩʘʥʚʫʟʣʠ). 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʤ. ʉʫʤʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠɼɹʅ ɺ.2.2-4:2018 çɹʫʜʠʥʢʠ ʽ ʩʧʦʨʫʜʠ. 
ɿʘʢʣʘʜʠ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠèʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʨʠʪʝʨʽʷʤ ʥʦʨʤ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ 
ʪʘ ʝʩʪʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʠʚʘʪʥʽ ʜʠʪʷʯʽ ʩʘʜʢʠ. 

ɿʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʘʨʭʽʪʝʢʪʫʨʥʦ-
ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʧʦʢʘʟʫʻ 
ʧʨʦʩʪʦʪʫ ʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʩʧʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʝʩʪʝʪʠʢʫ 
ʝʢʩʪʝʨôʻʨʫ ʪʘ ʽʥʪʝʨôʻʨʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʙʫʣʦ ʫʪʦʯʥʝʥʦ ʧʦʥʷʪʪʷ ʩʫʯʘʩʥʦʛʦ ʜʠʪʷʯʦʛʦ 
ʩʘʜʢʘ, ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦʢʠ ʽ 
ʛʨʫʧʠ ʧʨʠʤʽʱʝʥʴ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʘʢʪʦʨʠ, ʱʦ 
ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 
ʟʘʢʣʘʜʽʚ ʜʘʥʦʛʦ ʪʠʧʫ . 

  
ʈʠʩ.2. ʇʨʠʢʣʘʜ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ 
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ɽʅɽʈɻʆɽʌɽʂʊʀɺʅɸ ʊɽʈʄʆʄʆɼɽʈʅɯɿɸʎɯʗ (ʂɸʇɯʊɸʃʔʅʀʁ ʈɽʄʆʅʊ) ɹʋɼɯɺɽʃʔ ʋ 

ʄʋʅɯʎʀʇɸʃʔʅʀʍ ɹʋɼɯɺʃʗʍ 

ɺʝʜʤʽʜʝʨʘ ʆ.ɸ., ʤʘʛʽʩʪʨ 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʈʽʚʝʥʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʟʘʩʪʘʨʽʣʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʜʦʨʦʛʠʭ 
ʝʥʝʨʛʦʥʦʩʽʾʚ. ɼʦ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʻʤʥʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʫʩʪʘʥʦʚ ʥʘʣʝʞʠʪʴ ʧʦʥʘʜ 1000 ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʢʘʨʝʥʴ 
ʪʘ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ [2]. 

ɿʘʛʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʣʽ ʻ ʾʾ ʧʠʪʦʤʘ ʨʽʯʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʘ ɽʈ. ɺʽʜʧʦʚʽʜʥʦ 
ʜʦ ɼɹʅ ɺ.2.6-31:2016 çʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴè [1] ʥʦʨʤʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʧʠʪʦʤʘ 
ʝʥʝʨʛʦʧʦʪʨʝʙʘ (EPmax), ʱʦ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʜʦ ʘʙʦ ʚʠʜʘʣʠʪʠ ʟ 
ʢʦʥʜʠʮʽʦʥʦʚʘʥʦʛʦ ʦʙôʻʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʪʝʧʣʦʚʠʭ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ 
ʚʽʜʥʝʩʝʥʘ ʜʦ ʦʜʠʥʠʮʽ  ʧʣʦʱʽ ʘʙʦ ʦʙôʻʤʫ ʙʫʜʽʚʣʽ, ʱʦ ʢʦʥʜʠʮʽʦʥʫʶʪʴʩʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ 
ʙʫʜʽʚʣʽ. ʆʨʽʻʥʪʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʢʦʥʦʤʽʾ ʚʽʜ ʚʠʜʫ ʟʘʭʦʜʽʚ ʥʘʚʝʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 1 [2]. 

 
ʊʘʙʣʠʮʷ 1. ʆʨʽʻʥʪʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʢʦʥʦʤʽʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, % 

ʋʪʝʧʣʝʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ɿʦʚʥʽʰʥʽ ʩʪʽʥʠ ʇʽʜʚʘʣ ɼʘʭ, ʧʝʨʝʢʨʠʪʪʷ 
ʛʦʨʠʱʘ 

ɿʘʤʽʥʘ ʚʽʢʦʥ ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ 

30-40% 5-15% 15-20% 10-20% 50-65% 

 
ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʠʥʢʫ ʟʘʡʤʘʶʪʴ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʪʦʤʫ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ 

ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʙʫʜʽʚʣʝʶ ʻ ʦʩʥʦʚʥʠʤ. ɼʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢ 
ʧʨʘʚʠʣʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ. ɺ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 
ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ. 

ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʪʘ ʱʽʣʴʥʦʩʪʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ: ʦʜʥʦʰʘʨʦʚʠʤ ï ʥʘ ʦʩʥʦʚʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ʪʘ 
ʱʽʣʴʥʦʩʪʽ; ʙʘʛʘʪʦʰʘʨʦʚʠʤ ï ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʨʽʟʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ/ʘʙʦ 
ʪʠʧʫ; ʢʦʤʙʽʥʦʚʘʥʠʤ ï ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ʚʠʢʦʥʘʥʠʭ ʟ ʰʘʨʽʚ 
ʨʽʟʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʩʧʦʣʫʯʝʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ, ʷʢ ʭʽʤʽʯʥʦʾ, ʪʘʢ ʽ ʬʽʟʠʯʥʦʾ ʘʜʛʝʟʽʾ. 

ɺʠʙʽʨ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʶʪʴ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʥʝʧʨʦʟʦʨʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʣʽ: 
ʟʘʛʣʠʙʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ, ʮʦʢʦʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ; ʧʽʜʣʦʛʠ ʧʦ ˇʨʫʥʪʫ; ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ; ʧʝʨʝʢʨʠʪʪʷ 
(ʮʦʢʦʣʴʥʽ, ʤʽʞʧʦʚʝʨʭʦʚʽ, ʛʦʨʠʱʥʽ); ʧʦʢʨʠʪʪʷ. 

ɼʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʫ ɼɹʅ [1]  ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʫ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ, 
ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʨʰʽʡ ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʟʦʥʽ (ʙʽʣʴʰʽʩʪʴ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ), ʻ ʤʦʞʣʠʚʠʤ ʟʘ ʫʤʦʚʠ 
ʫʪʝʧʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʙʣʠʟʴʢʦ 0,05 
ɺʪ/ʤĿʂ, ʪʦʚʱʠʥʘ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʤ. 
 ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʻ: 

1. ʢʦʥʩʪʨʫʢʮʽʾ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʽʟ ʬʘʩʘʜʥʦʶ ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ ʪʘ ʦʧʦʨʷʜʞʝʥʥʷʤ ʰʪʫʢʘʪʫʨʢʦʶ (ʤʝʪʦʜ 
ʩʢʨʽʧʣʝʥʦʾ ʪʝʧʣʦʚʦʾ ʽʟʦʣʷʮʽʾ); 

2. ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤʠ ʧʦʚʽʪʨʷʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʦʧʦʨʷʜʞʝʥʥʷʤ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ (ʤʝʪʦʜ ʚʝʥʪʠʣʴʦʚʘʥʦʛʦ ʬʘʩʘʜʫ). 

ʆʪʞʝ, ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʷ ʙʫʜʽʚʝʣʴ - ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ, ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 
ʽʥʞʝʥʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʥʘ ʨʽʚʥʽ ʥʝ ʥʠʞʯʦʤʫ, ʥʽʞ 
ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʢʘʧʽʪʘʣʴʥʦʛʦ ʯʠ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʙʫʜʽʚʝʣʴ ʘʙʦ ʨʦʙʽʪ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 
ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʜʘʶʪʴ ʧʨʘʚʦ ʥʘ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʪʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʷʢʠʭ ʦʙôʻʢʪ ʥʝ ʧʽʜʣʷʛʘʻ ʧʨʠʡʥʷʪʪʶ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʃʽʪʝʨʘʪʫʨʘ 
1. ɼɹʅ ɺ.2.6-31:2016. çʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴè.[ʏʠʥʥʠʡ ʚʽʜ 2017-04-01]. ʂʠʾʚ, 2017. 30 ʩ. 

(ɯʥʬʦʨʤʘʮʽʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ). 
2. ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ɽʌɽʂʊʋ ɺɿɸɭʄʆɼɯɰ ʇɸʃʔ ʇɸʃʔʆɺʆɻʆ ʇʆʃʗ ɺʀʉʆʊʅʀʍ ɹʋɼɯɺɽʃʔ  
ɿɸ ʄɽʊʆɼʆʄ ɻʈɸʅʀʏʅʀʍ ɽʃɽʄɽʅʊɯɺ 

 
ɺʝʣʠʢʦʜʥʠʡ ɼ., ʩʪʫʜ. 2 ʢʫʨʩʫ  ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮ. çʇʨʦʤʠʩʣʦʚʝ ʪʘ ʮʠʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ. ʐʫʰʢʝʚʠʯ ɺ.ɯ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʝ ʚʠʩʦʪʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʽʜʥʷʣʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʨʘʭʫʚʘʥʥʷ ʚ 

ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʚʩʽʻʾ ʩʢʣʘʜʥʦʩʪʽ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʾʭ ʧʝʨʝʨʦʟʧʦʜʽʣʴʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʨʦʟʛʣʷʜʘʪʠ ʦʩʥʦʚʫ ʽ ʬʫʥʜʘʤʝʥʪ, ʷʢ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʭʦʯʘ ʩʢʣʘʜʦʚʽ ʮʽʻʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʨʽʟʥʫ ʧʨʠʨʦʜʫ. 
ʇʨʦʮʝʩʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʚ ʛʨʫʥʪʘʭ ʧʨʠ ʾʭ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʻ ʜʫʞʝ ʩʢʣʘʜʥʽ ʷʢ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʢʦʥʪʨʦʣʶ, 
ʪʘ ʜʦ ʮʠʭ ʧʽʨ ʚʠʚʯʝʥʦ ʥʝ ʚʩʽ ʘʩʧʝʢʪʠ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʦʩʥʦʚ. ɺʘʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ 
ʟʘʜʘʯʽ ʦʩʥʦʚ ʪʘ ʬʫʥʜʘʤʝʥʪʽʚ ʻ ʙʝʟʩʫʤʥʽʚʥʘ, ʘʜʞʝ 90% ʘʚʘʨʽʡ ʩʧʦʨʫʜ ʟʘʚʜʷʯʫʶʪʴ ʩʘʤʝ ʾʭ ʩʪʘʥʫ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʅɼʉ ʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʛʨʫʧʠ ʚʠʩʷʯʠʭ ʧʘʣʴ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʚʧʣʠʚʫ ʘʢʪʠʚʥʠʭ (ʙʫʬʝʨʥʠʭ) ʟʦʥ ʩʫʩʽʜʥʽʭ ʧʘʣʴ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʣʽʜ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʽ ʟʘʜʘʯʽ: 
- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʘʪʨʠʮʶ ʚʧʣʠʚʫ ʄɻɽ ʜʣʷ ʦʜʠʥʠʯʥʦʾ ʧʘʣʽ, ʦʮʽʥʠʪʠ ʚʝʣʠʯʠʥʫ ʚʧʣʠʚʫ ʥʘ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʧʘʣʽ ʩʢʣʘʜʦʚʠʭ ʤʘʪʨʠʮʽ ʚʽʜ ʜʽʾ ʷʢ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʦʜʠʥʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 
- ʧʨʦʚʝʩʪʠ ʟʘ ʄɻɽ ʢʦʤʧʣʝʢʩ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʅɼʉ ʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʦʜʠʥʦʯʥʦʾ 
ʧʘʣʽ ʪʘ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 
ʤʦʜʝʣʽ; 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʜʝʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʩʠʩʪʝʤʠ ñˇʨʫʥʪʦʚʘ ʦʩʥʦʚʘ ï 
ʧʘʣʴʦʚʝ ʧʦʣʝò. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʝʬʝʢʪ ʚʟʘʻʤʦʜʽʾ ʛʨʫʧʠ ʚʠʩʷʯʠʭ ʧʘʣʴ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ ʙʫʜʽʚʣʽ ʟ ˇʨʫʥʪʦʚʦʶ 
ʦʩʥʦʚʦʶ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʘ ʄɻɽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ 
ʛʨʫʥʪʫ ʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ ʩʧʦʨʫʜʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʤʧʣʝʢʩ ʯʠʩʣʦʚʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ: ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʷʤʠʡ 
ʤʝʪʦʜ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʬʦʨʤʽ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ, ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʨʽʟʥʠʮʴ, ʤʝʪʦʜʠ 
ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ, ʤʝʪʦʜ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ. ʂʦʤʧʣʝʢʩ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʢʣʘʩʠʯʥʽ 
ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʤʝʪʦʜʠ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ, ʜʚʦʚʠʤʽʨʥʽ ʢʚʘʜʨʘʪʫʨʠ ɻʘʫʩʩʘ, ʤʝʪʦʜ 
ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʯʠʩʣʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʨʘʥʽʰʝ ʚʽʜʦʤʠʤʠ ʨʦʟʚôʷʟʢʘʤʠ ʘʥʘʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʪʘ ʟ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʘʭ (ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʯʠʩʣʦʚʠʭ 
ʨʦʟʨʘʭʫʥʢʽʚ), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠʢʠ ʤʝʭʘʥʽʢʠ ʛʨʫʥʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-
ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʽʚ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʚʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʽ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 
- ʜʽʩʪʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʅɼʉ ʟʘ ʄɻɽ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ ʙʫʜʽʚʣʽ 
ʟʘ ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʩʫʩʽʜʥʽʭ ʧʘʣʴ ʧʨʠ ʢʦʤʧʦʥʦʚʮʽ ʤʘʪʨʠʮʽ ʚʧʣʠʚʫ ʄɻɽ; 
- ʚʧʝʨʰʝ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʄɻɽ ʪʘ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʚʠʟʥʘʯʝʥʥʷ 
ʚʝʣʠʯʠʥʠ ʟʦʥʠ ʚʟʘʻʤʦʚʧʣʠʚʫ ʧʘʣʽ ʧʨʠ ʨʦʙʦʪʽ ʛʨʫʧʠ ʧʘʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʝʩʫʯʦʾ 
ʟʜʘʪʥʦʩʪʽ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ ʙʫʜʽʚʣʽ (11d); 
- ʚʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ, ʧʦ ʷʢʽʡ ʩʢʣʘʜʝʥʦ ʧʨʦʛʨʘʤʫ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʚ 
ʧʘʣʴʦʚʦʤʫ ʧʦʣʽ ʙʫʜʽʚʣʽ ʟʘ ʯʠʩʣʦʚʠʤ ʄɻɽ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘ ʙʘʟʽ ʨʽʰʝʥʴ ʈ. ʄʽʥʜʣʽʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 
ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʚ ʧʘʣʴʦʚʦʤʫ ʧʦʣʽ ʙʫʜʽʚʣʽ, ʫʪʦʯʥʷʪʠ ʦʧʽʨ ʢʦʞʥʦʾ ʧʘʣʽ ʪʘ ʩʫʤʘʨʥʫ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ 
ʬʫʥʜʘʤʝʥʪʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ; 
- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʤʽʞ ʧʘʣʷʤʠ ʧʘʣʴʦʚʦʛʦ ʧʦʣʷ ʥʘ ʦʩʥʦʚʽ 
ʄɻɽ, ʷʢʘ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʙʦʨʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʘʣʷʤʠ ʚ ʤʝʞʘʭ ʧʘʣʴʦʚʦʛʦ 
ʧʦʣʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʽʚ. 
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ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ ʂʋʇʆʃʔʅʀʍ ɹʋɼɯɺɽʃʔ  

ɻʘʚʨʠʣʦʚ ɺ.ʇ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʤʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʎʠʛʘʥʝʥʢʦ ɻ.ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ  ʣʶʜʩʪʚʦ ʚʩʝ ʙʽʣʴʰʝ ʪʫʨʙʫʻ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʴʦʛʦ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʽʭ ʨʝʩʫʨʩʽʚ. ʃʶʜʠʥʘ ,ʰʚʠʜʢʽʡ ʪʝʤ ʞʠʪʪʷ ʷʢʦʾ ʚ 
ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʣʷ ʩʚʦʛʦ ʛʘʨʤʦʥʽʡʥʦʛʦ ʞʠʪʪʷ ʥʘʤʘʛʘʻʪʴʩʷ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʧʨʠʨʦʜʥʝ ʞʠʪʪʻʚʝ ʢʦʣʦ ʪʘ 
ʩʪʚʦʨʠʪʠ ʜʣʷ ʩʝʙʝ ʛʘʨʤʦʥʽʡʥʝ ʧʨʦʞʠʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ, ʧʦʨʷʜ ʟʽ ʰʚʠʜʢʠʤ ʪʝʤʧʦʤ ʩʫʯʘʩʥʦʛʦ ʚʠʩʦʪʥʦʛʦ  
ʤʦʥʦʣʽʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʙʠʨʘʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʚʘʪʥʦʛʦ ʞʠʪʣʘ, ʷʢʝ ʙ ʙʫʣʦ ʛʘʨʤʦʥʽʡʥʦ 
ʧʦʚôʷʟʘʥʦ ʟ ʧʨʠʨʦʜʥʽʤ ʦʪʦʯʝʥʥʷʤ.  ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ,ʷʢ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʨʦʜʥʽʭ ʤʘʪʝʨʽʘʣʽʚ 
ʪʘʢʠʭ ʷʢ ʚʘʧʥʷʢ, ʛʣʠʥʘ ʪʘ ʩʘʤʘʥ ʚʞʝ ʥʝ ʤʠʥʫʣʝ ʘ ʤʘʡʙʫʪʥʻ. ɼʦ ʪʦʛʦ ʞ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʘʤʘ 
ʬʦʨʤʘ ʧʨʠʚʘʪʥʦʾ ʙʫʜʽʚʣʽ. ɺ ʥʘʰ ʯʘʩ ʪʨʘʜʠʮʽʡʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʙʫʜʽʚʝʣʴ ʟʚʠʯʥʠʡ ʪʘ ʥʝ ʚʠʢʣʠʢʘʻ 
ʨʦʟʙʽʞʥʦʩʪʝʡ ʯʠ ʧʠʪʘʥʴ. ʇʨʷʤʦʢʫʪʥʘ ʬʦʨʤʘ ʙʫʜʽʚʝʣʴ ʟʘʣʠʰʠʣʘʩʷ ʥʝʟʤʽʥʥʦʶ, ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʢʫʪʽʚ 
ʩʧʨʦʱʫʻ ʪʝʭʥʦʣʦʛʽʶ ʨʦʙʽʪ ʪʘ ʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʦʢʨʝʤʽ ʟʦʥʠ. ɸʣʝ ʚ ʧʨʠʨʦʜʽ ʚʽʜʩʫʪʥʽ 
ʢʚʘʜʨʘʪʥʽ ʪʘ ʢʫʪʦʚʽ ʬʦʨʤʠ. ʋ ʚʩʝʩʚʽʪʽ ʟʘʜʽʷʥʘ ʦʢʨʫʛʣʘ ʬʦʨʤʘ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʘʡʜʨʽʙʥʽʰʠʭ ʯʘʩʪʠʥʦʢ 
ʤʘʪʝʨʽʾ, ʘʪʦʤʽʚ ʽ ʝʣʝʢʪʨʦʥʽʚ, ʟʘʢʽʥʯʫʶʯʠ ʛʽʛʘʥʪʩʴʢʠʤʠ ʟʦʨʷʥʠʤʠ ʩʚʽʪʠʣʘʤʠ. ɺʘʨʪʦ ʧʨʠʜʠʚʠʪʠʩʷ, ʽ ʩʪʘʻ 
ʦʯʝʚʠʜʥʠʤ, ʱʦ ʧʣʘʚʥʽ ʣʽʥʽʾ ʽ ʚʠʛʠʥʠ ʦʪʦʯʫʶʪʴ ʥʘʩ ʚʩʶʜʠ: ʢʨʘʧʣʽ ʜʦʱʫ, ʭʤʘʨʠ, ʙʝʨʝʛʠ ʚʦʜʦʡʤ, ʩʪʦʚʙʫʨʠ 
ʜʝʨʝʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʠʨʦʜʥʘ ʤʦʜʝʣʴ ʞʠʪʣʘ ʜʣʷ ʣʶʜʠʥʠ - ʩʬʝʨʘ. ʉʘʤʝ ʚ 
ʩʬʝʨʠʯʥʦʤʫ ʙʫʜʠʥʢʫ, ʜʝ ʚʽʜʩʫʪʥʻ ʚʽʜʯʫʪʪʷ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʣʶʜʠʥʘ ʟʜʘʪʥʘ ʚʽʜʯʫʪʠ ʩʧʨʘʚʞʥʽʡ ʩʧʦʢʽʡ. 
ɹʽʣʴʰʽʩʪʴ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ, ʧʦʙʫʜʦʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʪʠʣʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʽ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʚʦʥʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʽʙʥʠʡ ʜʫʰʝʚʥʠʡ ʢʦʤʬʦʨʪ ʩʚʦʾʤ ʤʝʰʢʘʥʮʷʤ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʪʨʘʜʠʮʽʡʥʠʡ ʞʠʪʣʦʚʠʡ ʙʫʜʠʥʦʢ-ʮʝ ʧʨʷʤʦʢʫʪʥʘ ʪʘ ʢʚʘʜʨʘʪʥʘ ʬʦʨʤʘ ʟ ʧʣʦʩʢʠʤ 
ʘʙʦ ʩʢʘʪʥʠʤ ʜʘʭʦʤ. ɼʦʚʦʣʽ ʨʽʜʢʦ ʩʘʤʝ ʜʣʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘ 
ʬʦʨʤʘ,ʪʦʤʫ ʱʦ ʮʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʮʽʣʠʡ ʨʷʜ ʪʘʢ ʟʚʘʥʠʭ çʥʝʟʨʫʯʥʦʩʪʝʡè, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʴ ʣʠʰʝ 
ʧʨʷʤʦʢʫʪʥʠʭ ʘʙʦ ʢʚʘʜʨʘʪʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʤʝʙʣʽʚ, ʧʨʠʣʘʜʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥʠ ʥʘ ʟʚʝʜʝʥʥʷ 
ʙʫʜʽʚʝʣʴ ʽʥʰʦʾ ʬʦʨʤ. ɸʣʝ ʷʢʱʦ ʧʨʠʜʠʚʠʪʠʩʷ ʜʦ ʧʨʠʨʦʜʥʴʦʛʦ ʦʪʦʯʝʥʥʷ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚ ʧʨʠʨʦʜʽ 
ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʧʨʷʤʽ ʢʫʪʠ ʪʘ ʢʫʪʠ ʚʟʘʛʘʣʽ. ɺʩʝ,ʱʦ ʧʦʙʫʜʦʚʘʥʦ ʞʠʚʠʤʠ ʽʩʪʦʪʘʤʠ ʧʦʜʽʙʥʦ ʜʦ ʩʬʝʨʠ. 
ʇʽʚʩʬʝʨʠ, ʢʫʣʽ, ʢʦʣʘ ï ʪʽʣʴʢʠ ʪʘʢʽ ʬʦʨʤʠ ʚʠʟʥʘʻ ʧʨʠʨʦʜʘ. ɸ ʦʪʞʝ ʥʘʩʪʽʣʴʢʠ ʫʣʶʙʣʝʥʘ ʥʘʤʠ ʞʠʪʣʦʚʘ 
çʢʦʨʦʙʢʘè ʟʦʚʩʽʤ ʥʝ ʻ ʚʽʥʮʝʤ ʪʚʦʨʽʥʥʷ. ʉʪʦʣʽʪʪʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʪʘʤ ʜʝ ʻ ʢʫʪʠ,ʪʘʤ ʟʘʚʞʜʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʧʨʫʞʝʥʴ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʥʝʨʛʽʾ, ʱʦ ʥʝ 
ʟʘʚʞʜʠ ʻ ʛʘʨʥʠʤ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ.  ɿʚʝʨʥʫʚʰʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚ ʧʨʠʨʦʜʽ ʧʨʘʢʪʠʯʥʦ ʚʩʝ ʧʦʙʫʜʦʚʘʥʦ 
ʦʢʨʫʛʣʦʶ ʬʦʨʤʦʶ, ʽʥʞʝʥʝʨʠ ʧʦʯʘʣʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʬʝʨʠʯʥʠʭ ʽ ʢʫʧʦʣʴʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʚʦʣʦʜʽʶʪʴ ʚʽʜʤʽʥʥʦʶ ʘʝʨʦʜʠʥʘʤʽʢʦʶ, ʘʣʝ ʽ ʥʘʙʘʛʘʪʦ ʤʽʮʥʽʰʽ 
ʧʨʷʤʦʢʫʪʥʠʭ ʙʫʜʽʚʝʣʴ. ʉʘʤʝ ʟ ʪʘʢʦʛʦ ʦʙʨʠʩʫ ʙʫʜʫʶʪʴʩʷ ʙʫʜʽʚʣʽ ʧʦʩʝʣʝʥʮʽ ʧʽʚʥʽʯʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ. 
ʅʝ ʜʘʨʝʤʥʦ ʤʝʰʢʘʥʮʽ ɸʨʢʪʠʢʠ ʝʩʢʽʤʦʩʠ ʩʪʦʣʽʪʪʷʤʠ ʙʫʜʫʚʘʣʠ ʩʬʝʨʠʯʥʽ ʙʫʜʠʥʦʯʢʠ çʽʛʣʫè ʟʽ ʩʥʽʛʫ. 
ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʽʜʢʘʟʘʚ ʾʤ, ʷʢʦʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʪʨʦʩʪʽʡʢʘ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʘ ʢʦʥʩʪʨʫʢʮʽʷ. ɺ ʥʘʰʽ ʜʥʽ 
ʩʬʝʨʠʯʥʽ ʙʫʜʠʥʢʠ ʟ ʦʙʣʘʩʪʽ ʪʝʦʨʝʪʠʢʠ ʧʝʨʝʡʰʣʠ ʚ ʨʦʟʨʷʜ ʧʨʘʢʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ 
ʙʫʜʽʚʥʠʮʪʚʘ. ʉʬʝʨʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʝʢʦʥʦʤʣʷʪʴ ʝʥʝʨʛʽʶ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. 
ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʯʠʤ ʤʝʥʰʝ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ (ʩʪʽʥ ʽ ʜʘʭʫ), ʪʠʤ ʚʠʱʝ ʂʂɼ 
(ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ) ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʢʦʥʪʨʦʣʴ ʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ. ɿʦʚʥʽʰʥʷ ʧʣʦʱʘ ʢʫʧʦʣʘ ʤʘʡʞʝ 
ʥʘ ʯʚʝʨʪʴ ʤʝʥʰʝ, ʥʽʞ ʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʟ ʪʘʢʦʶ ʞ ʞʠʪʣʦʚʦʶ ʧʣʦʱʝʶ. ʇʣʦʱʘ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʧʽʜʣʷʛʘʻ 
ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʘʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʚʧʣʠʚʫ ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʽʞ ʷʢʽʩʪʴ 
ʟʘʤʘʟʢʠ ʚ ʰʚʘʭ ʽ ʪʦʚʱʠʥʘ ʩʪʽʥ. ɼʦ ʪʦʛʦ ʞ, ʪʝʧʣʦʚʪʨʘʪʠ ʬʫʥʜʘʤʝʥʪʫ ʙʫʜʽʚʣʽ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘʣʝʞʘʪʴ ʥʝ ʚʽʜ 
ʧʣʦʱʽ ʧʽʜʣʦʛʠ, ʘ ʚʽʜ ʜʦʚʞʠʥʠ ʧʝʨʠʤʝʪʨʘ. ʂʫʧʦʣ ʟ ʤʝʥʰʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʠʤʝʪʨʘ ʜʦ ʧʣʦʱʽ, ʥʽʞ ʫ 
çʢʦʨʦʙʢʦʧʦʜʽʙʥʦʛʦè ʙʫʜʠʥʢʫ è, ʚʪʨʘʪʠʪʴ ʤʝʥʰʝ ʪʝʧʣʦʪʠ ʯʝʨʝʟ ʬʫʥʜʘʤʝʥʪ. ɿʟʦʚʥʽ ʢʫʧʦʣʠ, ʟʘʚʜʷʢʠ 
ʘʝʨʦʜʠʥʘʤʽʯʥʦʤʫ ʝʬʝʢʪʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʽʪʝʨ ʦʛʠʥʘʻ ʢʫʧʦʣ ʟ ʤʝʥʰʠʤ ʦʧʦʨʦʤ. ɸʢʫʩʪʠʯʥʽ ʧʝʨʝʚʘʛʠ 
ʚʢʣʶʯʘʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʚʫʢʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʟʦʥʫʶʯʦʛʦ ʟʚʫʢʫ ʽ ʥʘ 30% ʤʝʥʰʝ ʟʦʚʥʽʰʥʽʭ ʰʫʤʽʚ. 
ɯʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʚʝʜʝʥʥʷ ʢʫʧʦʣʴʥʠʭ ʙʫʜʠʥʢʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʨʦʙʦʪʠ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʨʦʢʫ. 
ʅʽ ʷʢʽ ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨ, ʦʧʘʜʠ ʪʘ ʚʽʪʝʨ ʥʝ ʟʘʚʘʞʘʶʪʴ ʧʨʠʨʦʜʥʴʦʤʫ ʭʦʜʫ ʨʦʙʽʪ. ʇʨʠ ʟʚʝʜʝʥʥʽ 
ʢʫʧʦʣʴʥʠʭ ʙʫʜʠʥʢʽʚ ʥʝ ʟʘʜʽʶʻʪʴʩʷ ʚʘʞʢʘ ʪʝʭʥʽʢʘ. ʂʫʧʦʣʴʥʽ ʙʫʜʠʥʢʠ ʣʝʛʢʽ. ɼʣʷ ʥʠʭ ʥʝ ʧʦʪʨʽʙʥʦ ʦʩʦʙʣʠʚʦʛʦ 
ʬʫʥʜʘʤʝʥʪʫ, ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʤʽʣʢʦʟʘʛʣʠʙʣʝʥʠʡ ʬʫʥʜʘʤʝʥʪ ʩʪʨʽʯʢʦʚʦʛʦ ʪʠʧʫ, ʯʝʨʝʟ ʱʦ ʪʘʢʠʡ ʙʫʜʠʥʦʢ 
ʢʦʰʪʫʻ ʟʥʘʯʥʦ ʜʝʰʝʚʰʝ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʢʦʥʩʪʨʫʢʮʽʷ ʤʽʮʥʘ ʽ ʥʘʜʽʡʥʘ, ʟʜʘʪʥʘ ʚʠʪʨʠʤʘʪʠ ʟʥʘʯʥʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ.  ɼʦʚʝʜʝʥʦ, ʱʦ ʢʫʧʦʣʴʥʽ ʙʫʜʠʥʢʠ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʚʦʾʭ ʤʝʰʢʘʥʮʽʚ ʽ ʥʘ ʾʭ 
ʟʜʦʨʦʚ'ʷ. ʋ ʤʝʰʢʘʥʮʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʦʟʜʦʨʦʚʯʠʡ ʝʬʝʢʪ: ʬʽʟʠʯʥʠʡ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʡ. ʌʦʨʤʘ 
ʢʫʧʦʣʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʘʭʦʚʘʥʘ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʥʷ, ʜʦʚʛʦʣʽʪʪʷ, ʧʦʩʠʣʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, 
ʛʘʨʤʦʥʽʟʘʮʽʾ, ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ.  ʊʝʨʤʦʨʝʛʫʣʷʮʽʷ ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʷ.  ʂʫʧʦʣʴʥʽ ʙʫʜʠʥʢʠ ʻ 
ʜʫʞʝ ʪʝʧʣʦʝʬʝʢʪʠʚʥʠʤʠ, ʪʘʢ ʷʢ ʫʪʨʠʤʫʶʪʴ ʪʝʧʣʦ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ, ʘ ʚʣʽʪʢʫ ʨʷʪʫʶʪʴ ʚʽʜ ʩʧʝʢʠ.  
ʂʫʣʴʪʦʚʽ ʩʧʦʨʫʜʠ ʙʽʣʴʰʦʩʪʽ ʨʝʣʽʛʽʡ ʤʘʶʪʴ ʢʫʧʦʣʴʥʫ ʬʦʨʤʫ, ʢʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ 
ʢʫʧʦʣʴʥʦʤʫ ʙʫʜʠʥʢʫ, ʚʽʜʟʥʘʯʘʶʪʴ ʧʨʠʧʣʠʚ ʞʠʪʪʻʚʠʭ ʩʠʣ ʽ ʧʦʣʽʧʰʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʟʜʦʨʦʚ'ʷ. ʊʦʤʫ 
ʜʦʩʣʽʜʞʝʥʥʷ ʢʫʧʦʣʴʥʠʭ ʙʫʜʠʥʢʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʪʘ ʟʘʩʣʫʛʦʚʫʻ  ʫʚʘʛʠ.   
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ɻʘʩʽʡ ʆ. ɺ., ʩʪʫʜʝʥʪʢʘ-ʤʘʛʽʩʪʨʘʥʪʢʘ 2 ʢʫʨʩʫ ʇʎɹ 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜ.ʪ.ʥ., ʜʦʮ. ɻ. ʄ. ɻʘʩʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʦʥʽʚ ʽ ʢʣʘʩʠʯʥʠʭ ʧʦʥʷʪʴ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʻ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʪʝ ʜʝʢʦʣʠ, ʟʦʢʨʝʤʘ, ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʦʚʝʜʽʥʢʠ 
ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʧʝʨʝʜʫʻ ʾʾ ʨʫʡʥʫʚʘʥʥʶ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʾʾ ʝʣʝʤʝʥʪʽʚ 
ʮʴʦʛʦ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʫʞʝ ʥʝ ʚʠʩʪʘʯʘʪʠʤʝ [1]. ɿ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʡʩʥʦʾ 
ʨʦʙʦʪʠ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʻ ʙʘʞʘʥʠʤ. ʗʢ-ʦʪ, 
ʥʘʧʨʠʢʣʘʜ, ʬʽʟʠʯʥʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ. ʌʽʟʠʯʥʘ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 
ʽʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʟʦʢʨʝʤʘ, ʙʝʪʦʥʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʝʣʽʥʽʡʥʠʤ ʟʘʢʦʥʦʤ, ʪʦʙʪʦ ʣʽʥʽʡʥʦʾ 
ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʝʬʦʨʤʘʮʽʷʤʠ ʽ ʥʘʧʨʫʞʝʥʥʷʤʠ ʥʝʤʘʻ. ʄʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ 
ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʨʘʱʝ ʚʠʢʦʥʫʚʘʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʟʘʜʘʥʘ 
ʥʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ů ð Ů. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʻ ʪʝ, ʱʦ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴΆ̫ ʢʽ ʥʝʣʽʥʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ [3, 4]. ɺʨʘʭʫʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ 

ʚ ʟʘʟʥʘʯʝʥʠʡ ʩʧʦʩʽʙ ʡʜʝʪʴʩʷ ʪʘʢʦʞ ʫ ʧʨʘʮʽ [5]. 
ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʫʤʦʚʣʶʻ ʚʣʘʩʪʠʚʽʩʪʶ ʦʢʨʝʤʠʭ ʾʾ 

ʝʣʝʤʝʥʪʽʚ ʚʢʣʶʯʘʪʠʩʷ ʚ ʨʦʙʦʪʫ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʫ ʨʽʟʥʠʭ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʭ ʩʪʘʥʘʭ, ʟʦʢʨʝʤʘ, 
ʦʜʥʦʩʪʦʨʦʥʥʽ ʚôʷʟʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʣʠʰʝ ʥʘ ʦʜʠʥ ʚʠʜ ʟʫʩʠʣʣʷ ð ʨʦʟʪʷʛ ʘʙʦ ʩʪʠʩʢ, ʪʦʱʦ. ʊʦʜʽ ʢʦʥʩʪʨʫʢʪʠʚʥʘ 
ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʘ ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʪʘ ʟʫʩʠʣʣʷʤʠ [2]. 

ʆʪʞʝ, ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʦʜʝʣʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʢʦʥʪʘʢʪʫ ʥʝ 
ʦʜʥʘʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʣʦʱʠʥʽ ʾʭ ʟôʻʜʥʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʨʫʞʥʫ ʤʦʜʝʣʴ. ʊʘʢʦʞ ʾʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʦʢʨʝʤʘ, ʩʪʘʣʽ. ʇʨʦʪʝ ʩʪʘʣʝʚʽ ʝʣʝʤʝʥʪʠ 
ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʽ ʚ ʧʨʫʞʥʦ ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʟ ʚʚʝʜʝʥʥʷʤ 
ʜʽʘʛʨʘʤ ů ð Ů (ʨʠʩ. 1). ɼʽʘʛʨʘʤʠ ů ð Ů ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʜʝʥʠʭ ʧʝʨʝʨʽʟʽʚ, 
ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ. 

 

a)  ʙ)  
 

ʈʠʩʫʥʦʢ 1 ð ɼʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʽ (ʘ) ʪʘ ʙʝʪʦʥʫ (ʙ) [1, 3] 
 
ɯʥʢʦʣʠ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʪʨʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʜʠʥ ʚʠʜ ʟʫʩʠʣʣʷ ð ʥʘ ʨʦʟʪʷʛ ʘʙʦ 

ʩʪʠʩʢ, ʟʦʢʨʝʤʘ, ʙʝʪʦʥ, ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʛʫʚʘʪʠ ʪʘʢ, ʱʦʙ ʟʤʦʜʝʣʶʚʘʪʠ ʥʝʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʘʮʶʚʘʪʠ ʥʘ 
ʩʪʠʩʢ/ʨʦʟʪʷʛ. 

 
ɻʘʩʽʡ ɻ. ʄ. ʇʨʦʩʪʦʨʦʚʽ ʩʪʨʫʢʪʫʨʥʦ-ʚʘʥʪʦʚʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ: ʜʠʩ. ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ: 

05.23.01 / ɻʘʩʽʡ ɻʨʠʛʦʨʽʡ ʄʠʭʘʡʣʦʚʠʯ ð ʇʦʣʪʘʚʘ, 2019. ð 485 ʩ. 
ɻʦʨʦʜʝʮʢʠʡ ɸ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ. ʆʜʥʦʩʪʦʨʦʥʥʠʝ ʩʚʷʟʠ. ʇʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɸ. ɻʦʨʦʜʝʮʢʠʡ, ɼ. ɻʦʨʦʜʝʮʢʠʡ, ɸ. ʇʠʢʫʣʴ. ð 2017. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://help.liraland.ru/984/3220/ (ʜʘʪʘ: 28.10.2020). 
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ʈʳʯʢʦʚ ʉ. ʇ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʨʝʜʝ Femap with NX Nastran / ʉ. ʇ. ʈʳʯʢʦʚ. ð ʄ.: 
ɼʄʂ ʇʨʝʩʩ, 2013. ð 784 ʩ. 
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ɻʦʥʯʘʨʝʥʢʦ ɯ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʤʘʛʽʩʪʨè, ʩʧʝʮʽ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢʠ: ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʎʠʛʘʥʝʥʢʦ ɻ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʎʠʛʘʥʝʥʢʦ ʃ.ɸ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʧʝʮʝʚʠʜʥʠʭ ʬʝʨʤ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ,ʦʩʦʙʣʠʚʦ ʪʠʭ, 
ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʽʤʽʯʥʦ-ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʫʞʝ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʧʦʰʢʦʜʞʝʥʥʷ ʮʠʭ 
ʝʣʝʤʝʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʚʦʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ. ɼʝʬʝʢʪʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ 
ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʧʝʮʝʚʠʜʥʠʭ ʬʝʨʤ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙʩʪʝʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ.   

ɺʠʷʚʣʝʥʽ ʜʝʬʝʢʪʠ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʟ ʧʦʛʣʷʜʫ ʾʭ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 
ʽ ʚʧʣʠʚʫ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʽʜʩʠʣʝʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʯʠ ʾʭ ʯʘʩʪʢʦʚʦʾ 
ʘʙʦ ʧʦʚʥʦʾ ʟʘʤʽʥʠ. ɼʨʽʙʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʠʰʝʥʽ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʡʙʣʠʞʯʦʛʦ ʧʦʪʦʯʥʦʛʦ 
ʨʝʤʦʥʪʫ ʟʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʭ ʨʦʟʚʠʪʢʦʤ. ɿʘʤʽʥʘ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʙʫʪʠ 
ʧʦʚʥʦʶ ʘʙʦ ʯʘʩʪʢʦʚʦʶ, ʧʨʠ ʷʢʽʡ ʟʘʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʪʘ ʯʘʩʪʠʥʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 
ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʷʢʦʾ ʝʢʦʥʦʤʽʯʥʦ ʥʝ ʚʠʧʨʘʚʜʘʥʝ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʦʩʠʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʦʩʦʙʠ ʥʝʧʨʷʤʦʛʦ ʘʙʦ ʧʨʷʤʦʛʦ ʧʽʜʩʠʣʝʥʥʷ, ʪʦʙʪʦ ʨʝʢʦʥʩʪʨʫʢʮʽʶ.  

ʇʽʜʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʠʤ ʟ ʥʘʩʪʫʧʥʠʭ ʩʧʦʩʦʙʽʚ: 
- ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʩʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʾʭ ʚʽʜ ʚʩʽʭ ʪʠʤʯʘʩʦʚʠʭ ʽ ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 
ʟʘ ʚʠʥʷʪʢʦʤ ʚʣʘʩʥʦʾ ʚʘʛʠ ʢʦʥʩʪʨʫʢʮʽʾ. 
- ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ. ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʯʘʩʪʢʦʚʝ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʧʨʠʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʤʦʤʝʥʪ ʧʽʜʩʠʣʝʥʥʷ.  
ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤ ʟʥʠʞʫʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʢʨʠʪʪʷ 

ʧʦʢʨʽʚʣʽ, ʩʢʣʘʜʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʨʦʟʧʦʨʫ, ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 
ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʬʝʨʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʧʨʫʛʠ ʰʧʨʝʥʛʝʣʽʚ, ʘ 
ʪʘʢʦʞ ʝʣʝʤʝʥʪʽʚ ʚʠʩʷʯʠʭ ʽ ʚʘʥʪʦʚʠʭ ʧʦʢʨʠʪʪʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ʟ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘʧʨʫʛʠ ʚ ʧʨʦʮʝʩʽ 
ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʙʽʪ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʽ ʚʧʨʦʚʘʜʞʝʥʠʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʘʨʪʝʥʽʚʩʴʢʦʛʦ ʮʝʭʫ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʟʘʚʦʜʫ ʤʝʪʦʜ 
ʧʽʜʩʠʣʝʥʥʷ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ ʚʚʝʜʝʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʚʘʥʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʦʶ 
ʧʨʦʩʪʦʪʦʶ, ʥʝ ʚʠʤʘʛʘʻ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʟʫʧʠʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʟʚʦʣʷʻ 
ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʛʫʣʶʚʘʪʠ ʥʘʧʨʫʛʠ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʾʭ ʬʘʢʪʠʯʥʦʾ 
ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʇʝʨʝʚʽʨʢʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʨʦʟʪʷʛʥʫʪʠʭ ʽ ʧʦʟʘʮʝʥʪʨʦʚʦ ʨʦʟʪʷʛʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ, 
ʧʽʜʩʠʣʝʥʠʭ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʧʦʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʽʚ, ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʧʨʫʞʥʽʡ ʩʪʘʜʽʾ, ʷʢʱʦ ʚʦʥʠ 
ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʢʠʧʣʷʯʦʾ ʩʪʘʣʽ ʘʙʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ -30Á, ʘ ʪʘʢʦʞ ʫ ʙʫʜʽʚʣʷʭ ʟ 
ʧʽʜʚʽʩʥʠʤʠ ʢʨʘʥʘʤʠ. ɿʘ ʢʨʠʪʝʨʽʡ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷʤʠ ʚ ʦʩʥʦʚʥʦʤʫ 
ʤʝʪʘʣʽ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʦʧʦʨʫ, ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʘʪʠ ʩʪʘʣʴ ʧʦʩʠʣʝʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʾ 
ʤʽʮʥʦʩʪʽ, ʥʽʞ ʩʪʘʣʴ ʽʩʥʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ, ʩʪʘʻ ʥʝʜʦʮʽʣʴʥʠʤ.  

ʗʢʱʦ ʬʝʨʤʠ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʩʪʘʣʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʥʦʨʤ, ʘ ʪʘʢʦʞ 
ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʱʝ 30Áʉ ʧʽʜ ʜʽʻʶ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʨʦʟʨʘʭʫʥʦʢ 
ʨʦʟʪʷʛʥʫʪʠʭ (ʧʦʟʘʮʝʥʪʨʦʚʦ ʨʦʟʪʷʛʥʫʪʠʭ) ʩʪʨʠʞʥʽʚ, ʧʽʜʩʠʣʝʥʠʭ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʧʦʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ 
ʧʝʨʝʨʽʟʽʚ, ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽʡ ʩʪʘʜʽʾ. 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʟʘ ʢʨʠʪʝʨʽʡ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷʤʠ ʚ ʤʝʪʘʣʽ 
ʧʦʩʠʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʦʧʦʨʫ (ʪʠʤ ʩʘʤʠʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚ 
ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʽ) . ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʦʧʽʨ ʤʝʪʘʣʫ ʧʦʩʠʣʝʥʥʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 15% ʧʝʨʝʚʠʱʫʻ 
ʨʦʟʨʘʭʫʥʢʦʚʝ ʦʧʽʨ ʤʘʪʝʨʽʘʣʫ ʽʩʥʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʝʨʝʚʽʨʢʫ ʤʽʮʥʦʩʪʽ ʨʦʟʪʷʛʥʫʪʠʭ ʩʪʝʨʞʥʽʚ ʤʦʞʥʘ 
ʚʠʢʦʥʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧʽʨ ʤʝʪʘʣʫ ʧʦʩʠʣʝʥʥʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 15% ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʦʧʽʨ 
ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʪʦ ʧʝʨʝʚʽʨʢʫ ʤʽʮʥʦʩʪʽ ʨʦʟʪʷʛʥʫʪʠʭ (ʧʦʟʘʮʝʥʪʨʦʚʦ ʨʦʟʪʷʛʥʫʪʠʭ) ʩʪʨʠʞʥʽʚ, ʧʦʩʠʣʝʥʠʭ ʧʽʜ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʦʨʽʚ (ʷʢ ʙʠʩʪʘʣʴʥʳʭ ʩʪʨʠʞʥʽʚ). 

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚ, ʧʽʜʩʠʣʝʥʠʭ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʧʦʩʦʙʦʤ 
ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʽʚ, ʚʠʭʦʜʠʤʦ ʟ ʪʦʛʦ, ʱʦ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʣʠʰʝ ʧʦʩʠʣʝʥʦʛʦ ʩʪʨʠʞʥʷ (ʪʘʢ 
ʷʢ ʟʚʘʨʥʽ ʰʚʠ ʘʙʦ ʽʥʰʽ ʢʨʽʧʣʝʥʥʷ, ʷʢʽ ʧʦʚ'ʷʟʫʶʪʴ ʝʣʝʤʝʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʟ ʽʩʥʫʶʯʠʤʠ ʢʫʪʦʯʢʘʤʠ, 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ). ʈʦʙʦʪʘ ʩʪʠʩʥʝʥʠʭ ʩʪʨʠʞʥʽʚ, ʧʽʜʩʠʣʝʥʠʭ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʙʦʪʠ ʩʪʨʠʞʥʽʚ, ʥʘʚʘʥʪʘʞʫʻʤʦ ʟ ʥʫʣʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ ʨʘʥʥʽʤ ʧʦʷʚʦʶ 
ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚ ʧʝʨʝʨʽʟʽ ʧʦʩʠʣʝʥʦʛʦ ʩʪʨʠʞʥʷ, ʟʙʽʣʴʰʝʥʥʷʤ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʟ-ʟʘ ʙʽʣʴʰʦʾ 
ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʩʪʨʠʞʥʷ ʜʦ ʧʦʩʠʣʝʥʥʷ (ʜʣʷ ʧʦʟʘʮʝʥʪʨʦʚʦ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚ), ʘ ʪʘʢʦʞ ʽʟ-ʟʘ ʚʧʣʠʚʫ 
ʟʘʣʠʰʢʦʚʠʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʷ, 
ʧʦʩʠʣʝʥʦʛʦ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʠʞʯʝ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʩʪʨʠʞʥʽʚ, ʥʘʚʘʥʪʘʞʫʻʤʦ 
ʟ ʥʫʣʷ. ɺʧʣʠʚ ʮʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʤʦʚ ʨʦʙʦʪʠ,ʷʢʠʡ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʡʥʷʪʠ 
0.8. 
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ʎɯʅʆʋʊɺʆʈɽʅʅʗ ɺ ɹʋɼɯɺʅʀʎʊɺɯ ʅɸ ʉʋʏɸʉʅʆʄʋ ɽʊɸʇɯ ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ 
 
ɻʦʥʯʘʨʝʥʢʦ ɸ., ʩʪʫʜ. 2ʤ. ɹʌ, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʛʽʥʩʴʢʘ ʃ. ʆ., ʢ. ʝ. ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬ. ɹʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʽ ʽʥʚʝʩʪʠʮʽʡ, ʧʨʦʝʢʪʽʚ ʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʦʩʣʫʛ ʻ ʨʘʜʠʢʘʣʴʥʘ ʨʝʬʦʨʤʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʘʜʝʢʚʘʪʥʘ ʥʦʚʠʤ ʫʤʦʚʘʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 
ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʮʽʥʠ ʬʦʨʤʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʧʠʪʦʤ ʽ ʧʨʦʧʦʟʠʮʽʻʶ 
ʧʨʦʜʫʢʮʽʾ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʥʠʤʠ. ɯʩʪʦʪʥʫ ʨʦʣʴ ʚ ʮʽʥʦʫʪʚʦʨʝʥʥʽ ʤʘʻ ʚʽʜʽʛʨʘʚʘʪʠ ʜʝʨʞʘʚʘ, ʷʢʘ ʯʝʨʝʟ 
ʩʧʝʮʽʘʣʴʥʽ ʦʨʛʘʥʠ ʧʨʦʚʦʜʠʪʴ ʮʽʥʦʚʫ ʧʦʣʽʪʠʢʫ. ʇʨʠ ʮʴʦʤʫ ʜʝʨʞʘʚʘ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʩʠʣʠ, ʱʦʢʦʨʝʢʪʫʻ ʧʨʦʮʝʩʠ 
ʮʽʥʦʫʪʚʦʨʝʥʥʷ. ʆʩʥʦʚʦʶ ʞ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʻ ʨʠʥʢʦʚʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʢʦʥʢʫʨʝʥʮʽʾ 
ʽ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʚʠʨʦʙʥʠʢʘʤʠ ʽ ʩʧʦʞʠʚʘʯʘʤʠ, ʧʨʦʜʘʚʮʷʤʠ ʽ ʧʦʢʫʧʮʷʤʠ ʪʦʚʘʨʽʚ. 

ʎʽʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ, ʾʭ ʨʽʚʝʥʴ ʧʦʚʠʥʝʥ ʫʚ'ʷʟʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʚʠʪʨʘʪʘʤʠ, ʘʣʝ ʽ ʟ 
ʩʧʦʞʠʚʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʦʜʫʢʮʽʾ, ʩʪʫʧʝʥʝʤ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ ʽ 
ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ. ɿʘʟʥʘʯʝʥʽ ʚʠʤʦʛʠ ʻ ʻʜʠʥʠʤʠ ʜʣʷ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʧʦʪʨʝʙʠ 
ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚ ʧʨʦʮʝʩʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʙʫʜʽʚʥʠʮʪʚʽ 
ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʥʘ ʙʫʜʽʚʝʣʴʥʫ ʧʨʦʜʫʢʮʽʶ, ʦʙʫʤʦʚʣʝʥʫ ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʾ ʛʘʣʫʟʽ 
ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʤʦʚʥʠʢ ʟʘʚʞʜʠ ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʟʙʝʨʝʞʝʥʥʽ ʥʝʟʤʽʥʥʦʩʪʽ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʟʽ 
ʩʪʘʜʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʪʘʜʽʻʶ ʟʜʘʯʽ ʦʙ'ʻʢʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʟ'ʷʩʫʚʘʣʦʩʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʘʢʦʚʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʽ ʦʜʥʦʨʽʜʥʦʾ 
ʢʦʥ'ʶʥʢʪʫʨʽ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʦʙʦʯʦʾ ʩʠʣʠ ʦʜʥʦʪʠʧʥʽ ʦʙ'ʻʢʪʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʘʨʪʽʩʪʶ 
ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʧʽʚʪʦʨʘ ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʽʜʨʷʜʥʠʭ ʪʦʨʛʽʚ (ʢʦʥʢʫʨʩʽʚ) ʥʘ ʦʙ'ʻʢʪʠ ʜʝʨʞʘʚʥʠʡ ʟʘʤʦʚʥʠʢ ʚʠʩʪʘʚʣʷʻ ʤʘʢʩʠʤʘʣʴʥʫ ʮʽʥʫ, 
ʷʢʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʫʯʘʩʥʠʢʠ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʪʦʨʛʽʚ ʟʥʠʞʫʶʪʴ, ʧʨʦʪʝ ʚ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽʡ ʝʬʝʢʪʠʚʥʠʡ 
ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʮʽʥʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʏʝʨʝʟ ʮʝ ʟʙʽʣʴʰʫʶʪʴʩʷ 
ʽʥʚʝʩʪʠʮʽʡʥʽ ʨʠʟʠʢʠ ʥʘ ʩʪʘʜʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ ʦʙ'ʻʢʪʘ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʟʨʽʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʰʪʦʨʠʩʥʦ-ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʪʦʚʽʨʥʦ 
ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʚʠʟʥʘʯʠʪʠ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥ'ʶʥʢʪʫʨʠ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʦʩʣʫʛ. ʎʷ ʢʦʰʪʦʨʠʩʥʦ-
ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʟʘʤʦʚʥʠʢʦʤ, ʪʘʢ ʽ ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 

ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʤʽʛ ʙʠ ʩʪʘʪʠ ʤʝʭʘʥʽʟʤ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʠ ʫʯʘʩʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʾʭ ʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ ʟʘ ʚʠʜʘʤʠ ʚʠʪʨʘʪ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʽʜʨʷʜʥʠʭ ʪʦʨʛʽʚ ʜʝʨʞʘʚʥʦʤʫ ʟʘʤʦʚʥʠʢʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
ʮʽʥʠ ʧʨʦʧʦʟʠʮʽʾ ʫʯʘʩʥʠʢʽʚ ʪʦʨʛʽʚ, ʱʦʙ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɹʽʣʴʰʽʩʪʴ 
ʩʫʯʘʩʥʠʭ ʨʦʟʨʦʙʦʢ ʚ ʦʙʣʘʩʪʽ ʟʥʠʞʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ʩʪʘʜʽʾ ʧʨʦʚʝʜʝʥʥʷ ʪʦʨʛʽʚ ʟʚʦʜʠʪʴʩʷ ʜʦ ʘʥʘʣʽʟʫ 
ʨʦʟʤʽʨʫ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʬʦʥʜʫ ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʚʠʤʦʛʘʤ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʰʪʦʨʠʩʥʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʝʨʞʘʚʥʠʤ ʥʦʨʤʘʤ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʫʪʥʽʡ ʤʝʭʘʥʽʟʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʮʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ 
ʦʨʽʻʥʪʫʻʪʴʩʷ ʷʢ ʥʘ ʢʦʰʪʦʨʠʩʥʽ ʥʦʨʤʘʪʠʚʠ, ʪʘʢ ʽ ʥʘ ʨʝʘʣʴʥʫ ʩʠʪʫʘʮʽʶ, ʱʦ ʩʢʣʘʣʘʩʷ ʥʘ ʨʠʥʢʫ ʧʨʦʝʢʪʥʠʭ ʽ 
ʙʫʜʽʚʝʣʴʥʠʭ ʧʦʩʣʫʛ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʰʪʦʨʠʩʥʦ-ʥʦʨʤʘʪʠʚʥʦʾ 
ʙʘʟʠ ʪʘ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʟʘ ʚʠʜʘʤʠ ʚʠʪʨʘʪ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʫʢʨʫʧʥʝʥʽʡ ʨʦʟʮʽʥʮʽ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʽʥʚʝʩʪʠʮʽʡʥʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟʘ ʫʯʘʩʪʶ 
ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. 

ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʫ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʩʢʣʘʜʥʠʤ ʽ ʢʦʤʧʣʝʢʩʥʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ 
ʚʠʤʘʛʘʻ ʩʫʯʘʩʥʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʽ ʧʽʜʭʦʜʽʚ. ʈʦʟʨʦʙʢʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ 
ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʫʢʨʫʧʥʝʥʠʭ ʢʦʰʪʦʨʠʩʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʥʘ ʦʩʥʦʚʽ ʨʝʩʫʨʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 
ʩʠʩʪʝʤʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʻ ʨʽʰʝʥʥʷʤ ʚʘʞʣʠʚʦʾ ʧʨʦʙʣʝʤʠ. 

ʇʠʪʘʥʥʷ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʠ ʚʠʥʠʢʘʻ ʢʦʞʝʥ ʨʘʟ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʽʥʚʝʩʪʠʮʽʾ ʚ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ 
ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʭʦʜʫ ʟ ʥʘʷʚʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʥʘ ʥʦʚʠʡ ʨʠʥʦʢ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʙʫʜʴ-ʷʢʠʡ ʥʦʚʠʡ 
ʧʨʦʝʢʪ ʘʙʦ ʙʫʜʴ-ʷʢʠʡ ʥʦʚʠʡ ʟʘʤʦʚʥʠʢ ʧʨʠʧʫʩʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʮʽʥʠ. ʇʨʠʥʮʠʧʦʚʦ, 
ʚʩʽ ʩʧʦʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʚʘʨʽʘʥʪʠ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʤʝʪʦʜʽʚ: 

 - ʮʽʥʘ ʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʣʶʩ ʧʨʠʙʫʪʦʢ;  
- ʮʽʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ ʚ ʧʦʰʫʢʫ ʜʝʷʢʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʥʠʤʠ; 
 - ʮʽʥʘ ʚʠʭʦʜʠʪʴ ʟ ʫʤʦʚ ʨʠʥʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ [2]. 
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ɻʫʙʘʨ ɺ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʤʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ : ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʫʰʠʥ ɺ.ɺ.  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʉʪʽʥʠ ʧʦʙʫʜʦʚʘʥʦʛʦ ʙʫʜʠʥʢʫ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʪʝʧʣʦʟʘʭʠʩʪʫ, ʧʦʪʨʝʙʫʶʪʴ 

ʫʪʝʧʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ, ʨʦʟʪʘʰʦʚʫʶʯʠ ʾʭ ʟ ʟʦʚʥʽʰʥʴʦʾ ʘʙʦ 
ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʩʪʽʥʠ. 

ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʫʪʝʧʣʝʥʥʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ 
ʪʦʚʱʠʥʽ ʽʩʥʫʶʯʦʾ ʩʪʽʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ ʽ ʧʣʘʚʥʦ. ʈʽʟʢʝ 
ʧʘʜʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ, 
ʘ ʟʦʥʘ ʥʝʛʘʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʪʦʚʱʽ ʰʘʨʫ 
ʜʦʜʘʪʢʦʚʦʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ (ʨʠʩ.3).  

ʈʦʟʪʘʰʫʚʘʥʥʷ ʱʽʣʴʥʠʭ, ʧʦʛʘʥʦ ʧʨʦʧʫʩʢʘʶʪʴ ʚʦʜʷʥʽ ʧʘʨʠ 
ʤʘʪʝʨʽʘʣʽʚ ʟʩʝʨʝʜʠʥʠ, ʘ ʣʝʛʢʠʭ ʽ ʧʦʨʠʩʪʠʭ ʟʦʚʥʽ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ 
ʥʘ ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ ʩʪʽʥʠ ʽ ʥʝ ʩʪʚʦʨʶʻ ʫʤʦʚ ʜʣʷ ʩʢʫʧʯʝʥʥʷ ʚ ʥʽʡ 
ʚʦʣʦʛʠ. ʗʢʱʦ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʠʡ ʚʽʜ 
ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ (ʜʦʱʫ, ʩʥʽʛʫ, ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ), ʪʘʢʘ ʩʪʽʥʘ 
ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʨʦʢʫ ʟʙʝʨʽʛʘʻ ʚʠʩʦʢʽ ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʪʨʠʤʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʚʦʣʦʛʽʩʥʦʛʦ ʨʝʞʠʤʫ ʫʪʝʧʣʝʥʥʷ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ ʩʪʽʥʠ ʻ 
ʦʧʪʠʤʘʣʴʥʠʤ. ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 
ʩʢʣʘʜʥʽʩʪʶ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʙʦʨʫ 
ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʰʪʫʢʘʪʫʨʥʠʭ ʽ ʢʣʝʡʦʚʠʭ ʩʢʣʘʜʽʚ. 
ɺʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʙʘʞʘʥʦ ʜʦʨʫʯʠʪʠ ʬʘʭʽʚʮʷʤ, ʜʦʙʨʝ ʟʥʘʡʦʤʠʤ ʟ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʪʝʧʣʝʥʥʷ. ɿʦʚʥʽʰʥʻ ʫʪʝʧʣʝʥʥʷ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʢʘʪʫʨʥʠʭ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 
ʪʽʣʴʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʣʽʮʝʥʟʽʶ ʥʘ 
ʚʠʨʦʙʥʠʮʪʚʦ ʮʠʭ ʨʦʙʽʪ.  

 
 
ʇʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʫʪʝʧʣʝʥʥʽ ʽʩʥʫʶʯʘ ʩʪʽʥʘ, ʨʦʟʪʘʰʦʚʘʥʘ 

ʧʝʨʝʜ ʫʪʝʧʣʶʚʘʯʝʤ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʥʝʛʘʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʘ 
ʧʦʯʘʩʪʠ ʟʘʭʦʧʣʶʻ ʽ ʚʣʘʩʥʝ ʫʪʝʧʣʶʚʘʯ (ʨʠʩ. 1). ʂʨʽʤ ʪʦʛʦ, ʧʦʨʫʰʫʻʪʴʩʷ 
ʧʨʠʨʦʜʥʘ ʜʠʬʫʟʽʷ ʚʦʜʷʥʦʾ ʧʘʨʠ, ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 
ʢʦʥʜʝʥʩʘʪʫ ʚ ʪʦʚʱʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʢʦʨʜʦʥʽ ʫʪʝʧʣʶʚʘʯʘ ʽ ʩʪʽʥʠ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʫʪʝʧʣʝʥʥʽ 
ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʤʽʩʮʷʭ 
ʧʨʠʤʠʢʘʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ. ʊʫʪ ʫʪʚʦʨʶʶʪʴʩʷ 'ʤʽʩʪʢʠ 
ʭʦʣʦʜʫ', ʧʨʠʯʦʤʫ ʚʪʨʘʪʠ ʪʝʧʣʘ ʚ ʮʠʭ ʟʦʥʘʭ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʪʨʘʪʠ 
ʯʝʨʝʟ ʽʥʰʫ ʧʣʦʱʫ ʩʪʽʥʠ  
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ɸʈʍɯʊɽʂʊʋʈʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʋʏɸʉʅʀʍ ɾʀʊʃʆɺʀʍ ʂʆʄʇʃɽʂʉɯɺ ʋ ɿɸɹʋɼʆɺɯ ʊɸʁɺɸʅʖ 
 
ɻʫʟʝʣʘ ʂ.ɺ.,  1 ʢʫʨʩ ʆʉçʤʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ.ʉ.ʇ.ɹʦʨʦʜʘʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ ʫ ʩʫʯʘʩʥʽʡ ʟʘʙʫʜʦʚʽ ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤʠ ʽ 

ʫʞʠʚʘʥʽʰʠʤʠ ʘʨʭʽʪʝʢʪʦʨʘʤʠ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʠʢʘʤʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʢʨʘʾʥ ʟ 
ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʤʠ ʪʘ ʧʨʦʛʨʝʩʫʶʯʠʤʠ ʝʢʦʥʦʤʽʢʘʤʠ, ʟ ʛʫʩʪʦʥʘʩʝʣʝʥʠʤʠ ʤʽʩʪʘʤʠ, ʥʘʩʠʯʝʥʦʶ 
ʪʨʘʥʩʧʦʨʪʥʦʶ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ.ɿʦʢʨʝʤʘ, ʧʦʜʽʙʥʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʤʽʩʪʦʙʫʜʽʚʥʽ 
ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʫʩʴʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʟ ʜʘʣʝʢʦʩʭʽʜʥʠʭ 
ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʭ ʢʨʘʾʥ - ʦʩʪʨʦʚʘ ʊʘʡʚʘʥʴ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʜʚʘ ʩʫʯʘʩʥʽ ʢʦʤʧʣʝʢʩʠ, ʩʧʨʦʝʢʪʦʚʘʥʽ ʘʨʭʽʪʝʢʪʫʨʥʠʤ 
ʙʶʨʦ  WOHA, ʽ ʟʙʫʜʦʚʘʥʽ ʫ 2019 ʽ 2017 ʨʦʮʽ. 

Sky Green - ʮʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ ʊʘʡʯʞʫʥ ʚ ʛʫʩʪʦ- 
ʟʘʩʝʣʝʥʦʤʫ ʧʦʞʚʘʚʣʝʥʦʤʫ ʨʘʡʦʥʽ. ɼʽʣʷʥʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʨʷʤʦʢʫʪʥʠʭ ʯʘʩʪʠʥ, ʦʜʥʘ ʟ ʷʢʠʭ ʚʠʭʦʜʠʪʴ 
ʥʘ ʛʦʣʦʚʥʫ ʚʫʣʠʮʶ ʤʽʩʪʘ Gongyi Road, ʘ ʽʥʰʘ - ʥʘ Daying Street, ʪʠʭʽʰʫ ʜʨʫʛʦʨʷʜʥʫ ʚʫʣʠʮʶ. ʂʦʤʧʣʝʢʩ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 26-ʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʚʝʞ ʟ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʤʠ ʙʫʜʠʥʢʘʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ 4-ʛʦ 
ʨʽʚʥʷ, ʘ ʪʘʢʦʞ ʪʦʨʛʦʚʠʭ ʧʣʦʱ. ʑʦʙ ʟ'ʻʜʥʘʪʠʩʷ ʟ ʡʦʛʦ ʦʙʩʪʘʥʦʚʢʦʶ, ʘ ʪʘʢʦʞ ʟ ʰʫʤʦʤ ʽ ʤʝʪʫʰʥʝʶ ʚʫʣʠʮʴ, 
ʪʦʨʛʦʚʽ ʧʣʦʱʽ ʙʫʜʽʚʣʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜ ʨʽʚʥʷ ʟʝʤʣʽ ʜʦ ʨʽʚʥʷ 3. ʉʢʣʷʥʝ ʦʙʣʠʮʶʚʘʥʥʷ ʤʘʛʘʟʠʥʽʚ ʨʦʟʪʘʰʦʚʘʥʝ 
ʚ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʱʦ ʩʪʚʦʨʶʻ ʤʽʩʴʢʠʡ ʬʦʥ ʜʣʷ ʧʽʰʦʭʽʜʥʠʭ ʜʦʨʽʞʦʢ, ʦʙʩʘʜʞʝʥʠʭ ʜʝʨʝʚʘʤʠ, ʽ ʩʫʯʘʩʥʠʭ 
ʚʫʣʠʮʴ. 

ɼʘʣʝʢʦ ʚʽʜ ʤʝʪʫʰʥʽ ʚʫʣʠʮʴ ʟʘʪʠʰʥʠʡ, ʙʝʟʪʫʨʙʦʪʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʜʚʽʨ ʟʫʩʪʨʽʯʘʻ ʞʠʪʝʣʽʚ, ʢʦʣʠ 
ʚʦʥʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦʜʦʤʫ. ʅʘʜ ʨʦʟʜʨʽʙʥʠʤʠ ʤʘʛʘʟʠʥʘʤʠ ʚʠʩʦʯʽʶʪʴ ʜʚʽ ʞʠʪʣʦʚʽ ʚʝʞʽ, ʘ ʨʦʟʚʠʥʝʥʘ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʨʽʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʚ ʧʨʠʤʽʱʝʥʥʽ ʽ ʥʘ ʩʚʽʞʦʤʫ 
ʧʦʚʽʪʨʽ. ʆʙʠʜʚʽ ʚʝʞʽ ʤʘʶʪʴ ʛʣʠʙʦʢʦ ʚʪʦʧʣʝʥʽ ʚʽʢʥʘ, ʘ ʬʘʩʘʜʠ ʦʪʦʯʝʥʽ ʙʘʣʢʦʥʘʤʠ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ, ʟ 
ʜʝʨʝʚʘʤʠ, ʥʝʙʝʩʥʠʤʠ ʩʘʜʘʤʠ ʽ ʩʽʪʯʘʩʪʠʤʠ ʝʢʨʘʥʘʤʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʢʘʨʢʘʩʦʤ ʜʣʷ ʟʝʣʝʥʠʭ ʣʽʘʥ. 
ʃʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʣʦʚʠʭ ʚʝʞ. 
ɽʣʝʤʝʥʪʠ ʬʘʩʘʜʫ ʩʪʚʦʨʶʶʪʴ ʛʣʠʙʦʢʝ ʟʘʪʽʥʶʚʘʥʥʷ ʚʽʜ ʩʦʥʮʷ, ʘ ʟʝʣʝʥʴ ʜʽʻ ʷʢ ʘʢʪʠʚʥʠʡ ʽ ʞʠʚʠʡ ʽʥʪʝʨʬʝʡʩ 
ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɺʝʣʠʢʽ ʧʘʥʦʨʘʤʥʽ ʪʝʨʘʩʠ ʥʘ ʢʦʞʥʠʭ ʧ'ʷʪʠ ʧʦʚʝʨʭʘʭ ʫʩʝʨʝʜʠʥʽ 
ʢʚʘʨʪʘʣʫ ʨʦʟʰʠʨʶʶʪʴ ʞʠʪʣʦʚʠʡ ʧʨʦʩʪʽʨ. ʂʦʞʥʘ ʢʚʘʨʪʠʨʘ ʚʽʟʫʘʣʴʥʦ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʟʝʣʝʥʥʶ ʟʘ ʚʽʢʥʘʤʠ 
ʢʚʘʨʪʠʨʠ. ʈʷʜ ʚʽʜʢʨʠʪʠʭ, ʘʣʝ ʟʘʭʠʱʝʥʠʭ ʥʝʙʝʩʥʠʭ ʩʘʜʽʚ, ʪʝʨʘʩ, ʙʘʣʢʦʥʽʚ ʽ ʢʚʽʪʢʦʚʠʭ ʛʦʨʱʠʢʽʚ ʩʪʚʦʨʶʻ 
ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʠʡ ʬʘʩʘʜ ʽ ʚʽʟʫʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʧʽʜʚʠʱʫʶʯʠ ʚʘʨʪʽʩʪʴ ʮʠʭ ʢʚʘʨʪʠʨ ʚ ʛʫʩʪʦ ʟʘʙʫʜʦʚʘʥʽʡ ʟʦʥʽ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʦʨʦʚʠʡ ʢʦʤʬʦʨʪ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʢʚʘʨʪʠʨ. 

ʂʦʤʧʣʝʢʩ Huaku Sky Garden ʨʦʟʪʘʰʦʚʘʥʠʡ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʛʽʨʩʴʢʦʛʦ ʭʨʝʙʪʘ ʗʥ ʄʽʥ, ʚ ʨʘʡʦʥʽ ʊʷʥʴʤʫ 
ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʊʘʡʙʝʡ . ɸʨʭʽʪʝʢʪʫʨʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʊʘʡʚʘʥʶ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʩʠʣʴʥʠʤ 
ʚʧʣʠʚʦʤ ʷʧʦʥʩʴʢʦʛʦ ʢʦʣʦʥʽʘʣʽʟʤʫ ʽ ʧʦʩʪʤʦʜʝʨʥʽʟʤʫ 1980-ʭ ʨʦʢʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟ'ʷʚʠʣʠʩʷ ʤʘʩʠʚʥʽ ʙʣʦʢʠ, 
ʧʨʦʩʪʽ ʬʦʨʤʠ ʽ ʩʧʨʦʱʝʥʽ ʧʨʦʧʦʨʮʽʾ. ʇʨʦʝʢʪ Huaku Sky Garden ʧʦʟʙʘʚʣʝʥʠʡ ʮʴʦʛʦ ʚʧʣʠʚʫ ʽ ʻ ʻʜʠʥʦʶ 
ʚʠʩʦʪʥʦʶ ʞʠʪʣʦʚʦʶ ʚʝʞʝʶ ʫ ʩʚʦʻʤʫ ʨʘʡʦʥʽ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʟʢʨʠʪʘ ʫ ʙʽʢ ʜʫʞʝ ʤʘʣʴʦʚʥʠʯʦʛʦ ʚʠʜʫ ʟ ʭʚʠʣʷʩʪʠʤʠ ʛʦʨʘʤʠ ʥʘ ʟʘʜʥʴʦʤʫ ʽ ʷʩʢʨʘʚʠʤʠ 
ʧʣʷʤʘʤʠ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ. ɹʫʜʽʚʣʷ ʷʚʣʷʻ ʩʦʙʦʶ ʚʝʞʽ-ʙʣʠʟʥʶʢʠ ʩʠʤʝʪʨʠʯʥʦʾ, ʚʟʘʻʤʦʟʚ'ʷʟʘʥʦʾ ʬʦʨʤʠ 
ʟ ʤʘʩʠʚʥʠʤʠ ʢʦʣʦʥʘʤʠ. ɺʠʤʦʛʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʟʝʤʣʝʪʨʫʩʽʚ ʽ ʪʘʡʬʫʥʽʚ ʚʠʤʘʛʘʣʠ ʤʽʮʥʦʛʦ ʽ ʩʠʤʝʪʨʠʯʥʦʛʦ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʨʢʘʩʫ, ʽ ʘʚʪʦʨʠ ʧʨʠʡʥʷʣʠ ʘʨʭʽʪʝʢʪʫʨʥʝ ʨʽʰʝʥʥʷ ʝʢʨʘʥʫ ʚ ʢʠʪʘʡʩʴʢʦʤʫ ʩʪʠʣʽ. 

ʌʘʩʘʜ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʤʦʪʠʚʘʤʠ ʧʨʷʤʦʢʫʪʥʦʾ ʘʩʠʤʝʪʨʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʪʘʡʩʴʢʠʭ ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ, 
ʘ ʝʢʨʘʥ  ʘʙʩʪʨʘʢʪʥʦ ʧʽʜʢʨʝʩʣʶʻ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʠʣʴ. ʁʦʛʦ ʧʦʩʠʣʶʻ ʛʣʠʙʠʥʘ ʚʙʫʜʦʚʫʚʘʥʠʭ ʩʘʜʽʚ ʥʘ 
ʧʦʜʚʽʡʥʠʭ ʪʝʨʘʩʘʭ ʢʦʞʥʦʾ ʢʚʘʨʪʠʨʠ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʘʧʘʨʪʘʤʝʥʪʘʤʠ ʽ ʧʨʠʢʨʘʩʠʪʠ ʧʘʥʦʨʘʤʫ 
ʗʥ ʄʽʥ, ʩʪʨʫʥʢʽ ʩʭʽʜʥʠʡ ʽ ʟʘʭʽʜʥʠʡ ʬʘʩʘʜʠ ʟʘʢʨʠʪʽ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʰʠʨʤʘʤʠ. ʇʝʨʝʩʪʘʥʦʚʢʘ ʽ ʧʦʚʪʦʨʝʥʥʷ 
ʧʨʦʩʪʠʭ ʤʦʜʫʣʽʚ ʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʢʨʘʥʘʭ ʮʽʻʾ 38-ʧʦʚʝʨʭʦʚʦʾ ʚʝʞʽ ʥʝ ʣʠʰʝ ʚʠʨʘʞʘʻ ʢʨʘʩʫ ʙʫʜʽʚʣʽ, ʙʫʜʫʯʠ 
ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʤʽʩʮʝʚʦʩʪʽ, ʘʣʝ ʪʘʢʦʞ ʜʘʻ ʪʽʥʴ ʚʽʜ ʩʦʥʮʷ ʚ ʩʧʝʢʦʪʥʽ ʣʽʪʥʽ ʤʽʩʷʮʽ. ʆʩʢʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʥʝʩʫʪʴ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʽʥʪʝʨ'ʻʨʠ ʚʽʣʴʥʽ ʚʽʜ ʢʦʣʦʥ, ʧʨʦʩʪʦʨʽ ʽ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʽ. 

ɹʣʦʢʫʶʯʘ ʯʘʩʪʠʥʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʴʦʭ ʟʘʚʜʘʥʴ: ʧʝʨʰʝ - ʮʝ ʢʚʘʨʪʠʨʠ ʟ ʜʚʦʤʘ 
ʬʘʩʘʜʘʤʠ, ʟ ʚʠʜʦʤ ʥʘ ʤʽʩʪʦ ʽ ʛʦʨʠ. ɼʨʫʛʝ - ʧʨʠʨʦʜʥʘ ʧʝʨʝʭʨʝʩʥʘ ʚʝʥʪʠʣʷʮʽʷ,  ʪʨʝʪʻ - ʧʨʦʩʪʦʨʦʚʝ 
ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ. ɹʣʦʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʝʨʘʩʫ ʧʦʜʚʽʡʥʦʾ ʚʠʩʦʪʠ ʽ ʧʝʨʝʜʧʦʢʽʡ, ʧʦʧʨʠ ʪʝ, ʱʦ 
ʢʚʘʨʪʠʨʘ ʻ ʦʜʥʦʨʽʚʥʝʚʦʶ. ʇʦʜʚʽʡʥʽ ʪʝʨʘʩʠ ʩʪʚʦʨʶʶʪʴ ʷʢʽʩʪʴ ʚʽʜʢʨʠʪʦʛʦ ʩʘʜʫ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʢʦʥʮʝʧʮʽʶ 
"ʚʽʣʣʠ ʥʘ ʛʦʨʽ" ʽ ʜʘʶʯʠ ʘʧʘʨʪʘʤʝʥʪʘʤ ʧʨʝʢʨʘʩʥʠʡ ʚʠʜ ʥʘ ʛʦʨʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʟ ʽʥʪʝʨʝʩʦʤ ʢʦʤʧʘʥʽʾ WOHA ʜʦ ʩʦʮʽʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʠʟʘʡʥ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ 
ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʚʫʣʠʯʥʠʭ ʢʚʘʨʪʘʣʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʩʰʪʘʙ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʣʝʛʣʠʭ ʙʫʜʽʚʝʣʴ 
ʽ ʦʢʦʣʠʮʴ, ʟ ʩʘʜʘʤʠ, ʟʝʣʝʥʠʤʠ ʩʪʽʥʘʤʠ ʽ ʤʘʛʘʟʠʥʘʤʠ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʚʫʣʠʯʥʠʤ 
ʧʝʡʟʘʞʝʤ. 
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ʈʆɿʈɸʍʋʅʆʂ ɸʈʄʆɺɸʅʀʍ ɼɽʈɽɺʗʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ,  
ʑʆ ɿɸɿʅɸʖʊʔ ɿɻʀʅ, ɿ ʋʈɸʍʋɺɸʅʅʗʄ ʇʆɺɿʋʏʆʉʊɯ 

 
ɻʫʟʴ ɸ.ɸ., 2 ʢʫʨʩʫ ʆʉçʤʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʂʣʝʻʥʽ ʜʝʨʝʚ'ʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʦʣʦʜʽʶʯʠ ʨʷʜʦʤ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ, ʧʨʠʚʝʨʪʘʶʪʴ ʜʦ ʩʝʙʝ 

ʧʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʷʢ ʟʘ ʢʦʨʜʦʥʦʤ, ʪʘʢ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. ʅʝʚʝʣʠʢʘ ʚʣʘʩʥʘ ʚʘʛʘ, ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʢʨʠʪʪʷ 
ʚʝʣʠʢʠʭ ʧʨʦʣʴʦʪʽʚ, ʝʩʪʝʪʠʯʥʽʩʪʴ, ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʭʽʤʽʯʥʦʾ ʘʛʨʝʩʽʾ, ʤʦʞʣʠʚʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʩʦʨʪʥʦʛʦ ʽ ʢʦʨʦʪʢʦʤʽʨʥʦʛʦ ʧʠʣʦʤʘʪʝʨʽʘʣʫ, 
ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ï ʮ̔  ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ 
ʟʫʤʦʚʣʶʶʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʝʻʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʷʭ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʤʽʪʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʣʝʻʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 
ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʜʝʨʝʚʠʥʠ ʚ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. ɯʩʪʦʪʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ 
ʮʴʦʛʦ ʚʘʞʣʠʚʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʚʥʝʩʪʠ ʤʘʩʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʘʨʤʦʚʘʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʦʩʦʙʣʠʚʦ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ. 

ɿʘʩʪʦʩʦʚʫʚʘʥʘ ʚ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʭʦʜʠʪʴ ʩʝʨʡʦʟʥʫ 
ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʙʦʢʫ ʚʠʩʦʢʦʤʽʮʥʦʾ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ. ɹʫʜʫʯʠ ʰʪʫʯʥʠʤ ʧʦʣʽʤʝʨʦʤ, ʩʢʣʦʧʣʘʩʪʠʢʦʚʘ 
ʘʨʤʘʪʫʨʘ ʧʦʜʽʙʥʘ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʟ ʜʝʨʝʚʠʥʦʶ, ʤʘʻ ʤʘʡʞʝ ʪʘʢʠʡ ʞʝ ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʧʦʜʦʚʞʝʥʥʷ, ʤʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʭʽʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʚ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʨʘʜʽʦʧʨʦʟʦʨʽʩʪʴ, 
ʜʽʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʪ.ʜ. ʎʽ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʷʢʦʩʪʽ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ ʟʫʤʦʚʣʶʶʪʴ ʾʾ ʧʝʨʝʚʘʛʠ 
ʧʝʨʝʜ ʩʪʘʣʝʚʠʤʠ ʘʨʤʘʪʫʨʘʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. 

ʇʨʦʚʝʜʝʥʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʽ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʶ 
ʘʨʤʪʫʨʦʶˇʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʢʦʨʦʪʢʦʯʘʩʥʦ ʜʽʶʯʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʋ ʧʨʘʢʪʠʮʽ ʞ 
ʙʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʣʷʛʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʪʨʠʚʘʣʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʶ. ʊʦʤʫ ʤʘʩʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʽ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʶ ʘʨʤʘʪʫʨʦʶ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʣʠʰʝ 
ʧʽʩʣʷ ʾʭ ʚʩʝʙʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦʚʛʦ ʜʽʶʯʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʅʘʜʽʡʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ, ʷʢʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʫʪʴ ʚʨʘʭʦʚʘʥʽ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ 
ʾʭ ʨʦʙʦʪʠ ʚ ʯʘʩʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʥʝʤʝʪʘʣʝʚʠʭ ʚʠʜʽʚ 
ʘʨʤʘʪʫʨʠ ʚ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʟʦʢʨʝʤʘ ʩʢʣʦʧʣʘʩʪʠʢʽʚ. 

ɺ ʨʦʙʦʪʘʭ ʧʦʣʴʩʴʢʠʭ ʚʯʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʜʝʨʝʚ'ʷʥʽ ʢʣʝʻʥʽ ʙʘʣʢʠ, ʧʦʩʠʣʝʥʽ ʚ ʩʪʠʩʣʽʡ ʽ 
ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʘʭ ʩʢʣʦʧʣʘʩʪʠʢʦʚʠʤʠ ʥʘʢʣʘʜʢʘʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʝʬʽʨʥʠʭ ʩʤʦʣ. ʊʘʢʝ ʘʨʤʫʚʘʥʥʷ ʢʽʣʴʢʘ 
ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦʪʝ ʚʝʣʠʢʦʛʦ ʝʬʝʢʪʫ ʥʝ ʧʨʠʥʦʩʠʪʴ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʤʦʜʫʣʴ 
ʧʨʫʞʥʦʩʪʽ (23500 ʄʇʘ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʩʢʣʦʧʣʘʩʪʠʢʫ. 

ʇʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ, ʫʜʦʩʢʦʥʘʣʶʚʘʣʘʩʷ ʪʝʭʥʦʣʦʛʽʷ ʾʾ 
ʚʠʛʦʪʦʚʣʝʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʩʢʣʦʧʣʘʩʪʠʢʦʚʘ ʘʨʤʘʪʫʨʘʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʟʘʚʦʜʘʭ çɸʨʚʽʪè 
(ʤ. ɼʥʽʧʨʦ), çɯʤʧʝʨʘʪʽʚ ʋʢʨʘʾʥʘè (ʤ. ʍʘʨʢʽʚ), çʂʘʨʤʘè (ʤ. ɹʫʯʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣ.), ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ 
ʢʦʤʧʘʥʽʷ "ʂʦʤʧʦʟʠʪ" (ʤ. ɺʠʰʥʝʚʝ, ʂʠʾʚʩʴʢʘ ʦʙʣ.) ʪʘ ʽʥ. ʋ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʤʽʯʘʻʪʴʩʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ. 

ɺ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʯʥʦʛʦʧʣʠʥʫ ʟʨʦʩʪʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʫ ʯʘʩʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʥʝʩʫʯʦʾ 
ʟʜʘʪʥʦʩʪʽ. 

ʄʝʞʘ ʪʨʠʚʘʣʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʘʣʢʠ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ 
ʟʛʠʥʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʟʘʚʛʦʜʥʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. 

ɼʣʷ ʪʝʦʨʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʪʨʠʚʘʣʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʝʨʝʚ'ʷʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʟʘʟʥʘʻ ʟʛʠʥ, 
ʘʨʤʦʚʘʥʦʛʦ ʚ ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʾ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʶ ʘʨʤʘʪʫʨʦʶ, ʨʦʟʛʣʷʥʫʪʦ 
ʨʽʚʥʦʚʘʛʫ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚ ʛʨʘʥʠʯʥʽʡ ʩʪʘʜʽʾ ʨʦʙʦʪʠ. 

ɽʣʝʤʝʥʪ ʟʘʚʘʥʪʘʞʝʥʠʡ ʪʨʠʚʘʣʦ ʜʽʶʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʩʪʚʦʨʶʻ ʚ ʢʨʘʡʥʽʭ ʚʦʣʦʢʥʘʭ 
ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʠʚʘʣʦʤʫ ʦʧʦʨʫ ʜʝʨʝʚʠʥʠ ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʥʝʥʥʶ. 
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ɼʝʥʠʩʦʚ  ɼ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè  
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠʙʫʜʽʚʝʣʴʥʠʭʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʋ ʩʫʯʘʩʥʦʤʫʙʫʜʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷʦʪʨʠʤʘʣʠʩʪʨʫʢʪʫʨʥʽ ʧʣʦʩʢʽ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʽ, ʘ 

ʪʘʢʦʞʦʜʥʦʨʽʜʥʽʨʝʰʽʪʯʘʩʪʽʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ ʩʪʨʠʞʥʽʚ ʪʘ ʚʫʟʣʦʚʠʭʝʣʝʤʝʥʪʽʚ (ʨʠʩ.1, ʘ). ʋ 
ʧʣʦʩʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʠʪʘʭ ʩʪʨʠʞʥʽ ʪʘ ʚʫʟʣʦʚʽʝʣʝʤʝʥʪʠʙʘʛʘʪʦʨʘʟʦʚʦʧʦʚʪʦʨʶʶʪʴʩʷ. ʎʽʧʣʠʪʠ ʰʠʨʦʢʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷʫ ʧʦʢʨʠʪʪʷʭ ʨʽʟʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ɰʭ ʝʣʝʤʝʥʪʠ ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚ ʢʦʤʧʘʢʪʥʠʭ 
ʧʘʢʫʚʘʥʥʷʭ, ʤʦʞʫʪʴ ʟʙʠʨʘʪʠʩʷ ʥʘ ʟʝʤʣʽʡ ʚ ʟʽʙʨʘʥʦʤʫ ʚʠʛʣʷʜʽ ʧʽʜʥʽʤʘʪʠ ʡ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʦʧʦʨʘʭ[1]. 

ʉʪʨʫʢʪʫʨʥʽ ʧʣʠʪʠ ï ʮʝ ʧʨʦʩʪʦʨʦʚʽ ʩʪʨʠʞʥʴʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʧʦʜʽʙʥʽ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʜʦ 
ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʰʽʪʦʢ ʤʝʪʘʣʫ. ʉʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʩʪʦʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ ʬʦʨʤʦʶ  ʧʽʨʘʤʽʜʠ. ʎʽ 
ʝʣʝʤʝʥʪʠ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʦʚʪʦʨʶʶʪʴʩʷ. ʇʨʦʩʪʦʨʦʚʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʽ 
ʙʘʛʘʪʦʟʚôʷʟʥʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʾʭ ʧʝʨʝʚʘʛ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, 
ʱʦ ʩʢʦʤʧʦʥʦʚʘʥʽ ʟ ʢʨʦʢʚʷʥʠʭ ʪʘ ʧʽʜʢʨʦʢʚʷʥʠʭ ʬʝʨʤ, ʧʨʦʛʦʥʽʚ[2]. 

ʉʪʨʫʢʪʫʨʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʻ ʙʘʛʘʪʦ ʨʘʟʽʚ ʩʪʘʪʠʯʥʦ ʥʝʚʠʟʥʘʯʫʚʘʥʦʶ ʩʠʩʪʝʤʦʶ. ʇʨʠ ʫʰʢʦʜʞʝʥʥʽ 
ʦʜʥʦʛʦ ʯʠ ʜʝʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ ʚ ʥʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʥʘʜʽʡʥʽʩʪʴ 
ʢʦʥʩʪʨʫʢʮʽʾ. ʆʢʨʽʤ ʪʦʛʦ ʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʝʣʠʢʠʭ ʟʦʩʝʨʝʜʞʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 
ʙʽʣʴʰʫ ʞʦʨʩʪʢʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʨʠʪʪʷʤʠ ʽʟ ʬʝʨʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʙʫʜʽʚʝʣʴʥʫ ʚʠʩʦʪʫ 
ʩʪʨʫʢʪʫʨʥʦʾ ʧʣʠʪʠ ʚ ʜʚʘ ʪʘ ʙʽʣʴʰʝ ʨʘʟʽʚ, ʘ  ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ ʦʙôʻʤ ʙʫʜʽʚʣʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ [3].  

 

                  
ʈʠʩ. 1. ʇʣʦʩʢʘ ʩʪʨʫʢʪʫʨʥʘ ʧʣʠʪʘ (ʧʦʢʨʠʪʪʷ) ī ʘ [1]; ʚʫʟʦʣ ʟôʻʜʥʘʥʥʷ ʩʠʩʪʝʤʠ çMEROèī ʙ[1] 

ʅʘʷʚʥʽʩʪʴ ʯʘʩʪʦʾ ʩʽʪʢʠ ʚʫʟʣʽʚ ʚ ʨʽʚʥʽ ʧʦʷʩʽʚ ʩʪʨʫʢʪʫʨʥʦʾ ʧʣʠʪʠ ʩʧʨʦʱʫʻ ʢʨʽʧʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʽʜʚʽʩʥʦʾ ʩʪʝʣʽ. ɺʦʜʥʦʯʘʩ ʯʘʩʪʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʭʠʣʠʭ ʝʣʝʤʝʥʪʽʚ ʫʩʢʣʘʜʥʶʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ ʪʘ ʽʥʰʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ  ʧʨʦʩʪʦʨʽ ʤʽʞ 

ʬʝʨʤʘʤʠ.ʊʨʘʜʠʮʽʡʥʦ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʠʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ çMEROè, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʪʨʫʙʯʘʩʪʠʭ ʩʪʨʠʞʥʽʚ ʽ ʚʫʟʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʥʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʪʘʣʝʚʠʭ ʢʫʣʴ ʟ ʛʣʫʭʠʤʠ ʨʽʟʴʙʦʚʠʤʠ 

ʦʪʚʦʨʘʤʠ, ʚ ʷʢʽ ʚʛʚʠʥʯʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʥʝʩʪʘʥʜʘʨʪʥʽ ʙʦʣʪʠ, ʟʘʢʨʽʧʣʝʥʽ ʜʦ ʪʦʨʮʽʚ ʪʨʫʙʯʘʩʪʠʭ ʩʪʨʠʞʥʽʚ 

(ʨʠʩ.1,ʙ). ʎʽ ʙʦʣʪʠ ʧʦʚʠʥʥʽ ʦʙʝʨʪʘʪʠʩʷ ʚ ʤʽʩʮʽ ʟ'ʻʜʥʘʥʥʷ ʟ ʪʨʫʙʦʶ ʧʽʜ ʯʘʩ ʤʦʥʪʘʞʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ ʪʨʫʙʠ. ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʫʟʣʦʚʽ ʝʣʝʤʝʥʪʠ ʧʦʚʠʥʥʽ ʩʧʨʠʡʤʘʪʠ 

ʚʝʣʠʢʽ ʦʩʴʦʚʽ ʟʫʩʠʣʣʷ ʨʦʟʪʷʛʫʚʘʥʥʷ ʽ ʩʪʠʩʥʝʥʥʷ. ɺʽʜ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʚʫʟʣʘʭ, ʧʨʠ 

ʧʨʠʨʦʜʥʦʤʫ ʧʨʦʛʠʥʽ ʟʤʦʥʪʦʚʘʥʦʾ ʩʧʦʨʫʜʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʨʫʡʥʫʚʘʥʥʷ ʚ ʨʘʡʦʥʽ ʚʽʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʨʽʟʴʙʣʝʥʥʷ ʙʦʣʪʽʚ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘʧʨʫʞʝʥʴ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 
1. ʂʘʛʘʥʦʚʩʢʠʡ ʃ.ʆ.ʅʦʚʳʝ ʨʝʰʝʥʠʷ ʫʟʣʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʝʨʞʥʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʜʥʦʩʣʦʡʥʳʭ 

ʨʝʰʝʪʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ /ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʪʘ ʧʨʦʝʢʪʥʦʛʦ 
ʽʥʩʪʠʪʫʪʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʤʝʥʽ ɺ.ʄ. ʐʠʤʘʥʦʚʩʴʢʦʛʦ. ïɺʠʧʫʩʢ 5, 2010 ʨ. 

2. ʅʠʢʠʪʶʢ ɸʥʥʘ ɺʘʜʠʤʦʚʥʘ, ʄʦʩʢʦʚʢʠʥʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ɿʫʝʚʘ ʀʨʠʥʘ ʀʚʘʥʦʚʥʘ 
ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ // ɺʝʩʪʥʠʢ ʇʅʀʇʋ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ. 
2011. ˉ1. URL: https://cyberleninka.ru/article/n/dostoinstva-i-nedostatki-strukturnyh-konstruktsiy (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 01.11.2020). 

3. ʄʝʪʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ/ʧʦʜ ʨʝʜ.ʖ.ʀ. ʂʫʜʠʰʠʥʘ.- ʄ.: ɸʢʘʜʝʤʠʷ, 
2007. ī688 ʩ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʊʀ ɽʃɽʄɽʅʊɯɺ ʉɺɯʊʃʆʇʈʆɿʆʈʆɻʆ ʇʆʂʈʀʊʊʗ  
 

ɼʨʘʥʠʢ ɽ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè,  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʎʠʛʘʥʝʥʢʦ ʃ.ɸ.  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʉʫʯʘʩʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʙʫʜʽʚʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʝ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʤʽʩʪʽ ʻ ʧʠʪʘʥʥʷ ʧʨʠʨʦʜʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 
ʙʫʜʽʚʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ,ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʦʧʨʦʣʴʦʪʥʽ ʨʽʰʝʥʥʷ ʙʝʟ ʧʨʦʤʽʞʥʠʭ ʦʧʦʨ,ʱʦ ʟʥʘʯʥʦ 
ʫʩʢʣʘʜʥʶʻ ʚʣʘʰʪʫʚʘʥʥʷ ʚʽʢʦʥʥʠʭ ʦʪʚʦʨʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʢʦʥʩʪʨʫʢʪʠʚʽʚ ʥʘ ʜʘʭʘʭ  
ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʨʠʨʦʜʥʻ ʦʩʚʽʪʣʝʥʥʷ,ʧʦʢʨʘʱʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʽʥʪʝʨôʻʨ ʙʫʜʽʚʣʽ ʪʘ ʝʩʪʝʪʠʯʥʝ ʩʧʨʠʡʥʷʪʪʷ 
ʙʫʜʽʚʣʽ ʚ ʮʽʣʦʤʫ. ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʟʽ 
ʩʚʽʪʣʦʧʨʦʥʠʢʥʝ ʥʠʤ ʨʽʰʝʥʥʷʤ. 

 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 1. ɹʫʜʽʚʣʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʧʦʢʨʠʪʪʷ 
 
ʂʘʨʢʘʩʥʘ ʩʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʧʽʚʘʨʦʢ ʨʽʟʥʠʭ ʧʨʦʣʴʦʪʽʚ ʥʘʧʽʚʧʘʨʘʙʦʣʽʯʥʦʛʦ ʦʢʨʝʩʣʝʥʥʷ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʦ ʟ ʢʨʦʢʦʤ 3.8ʤ.  
ʉʠʩʪʝʤʘ ʤʘʻ ʪʨʠʢʫʪʥʫ ʬʦʨʤʫ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʦʙʨʠʩʦʤ ʧʨʠʦʧʦʨʥʠʭ ʟʦʥ, ʨʠʩ. 1 (ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ï 135ʭ124ʭ61ʤ). ʎʝ ʩʠʩʪʝʤʘ ʟ ʥʘʧʽʚʘʨʦʢ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʤʦʥʦʣʽʪʥʝ ʧʝʨʝʢʨʠʪʪʷ ʦʩʪʘʥʥʴʦʛʦ 
ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ, ʟʘʧʦʚʥʝʥʠʭ ʩʠʩʪʝʤʦʶ Texlon 

ɿʘ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ ʪʨʠʢʫʪʥʦʛʦ ʟʘ ʬʦʨʤʦʶ ʫ ʧʣʘʥʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʘʨʢʫ, ʷʢ 
ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʝ  ʧʨʦʩʪʦʨʦʚʝ ʨʽʰʝʥʥʷ. ʈʘʮʽʦʥʘʣʴʥʘ ʘʨʢʘ 
ʤʘʻ ʪʘʢ ʟʚʘʥʫ ʙʝʟʤʦʤʝʥʪʥʫ ʬʦʨʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʾ ʝʣʝʤʝʥʪʘʤ ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʥʘ ʩʪʠʩʢ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 
ʧʨʠ ʟʘʢʨʽʧʣʝʥʥʽ  ʜʦ ʥʝʾ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ TEXLON. ɼʣʷ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʬʦʨʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʙʝʟ 
ʫʩʢʣʘʜʥʝʥʴ ʢʨʽʧʠʪʠ ʩʠʩʪʝʤʫ ʧʦʜʫʰʦʢ TEXLON ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʛʠʥʫ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʧʨʦʣʴʦʪʥʽʡ ʾʾ ʯʘʩʪʠʥʽ ʙʫʣʦ 
ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ çʟʨʽʟʘʪʠè ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʘʨʢʠ, ʟʘʤʽʥʠʚʰʠ ʾʾ ʥʘ ʧʨʷʤʦʢʫʪʥʠʡ ʚʽʜʨʽʟʦʢ. ɼʦ ʪʦʛʦ ʞ, ʮʝʡ 
çʧʨʠʡʦʤè ʰʪʫʯʥʦ ʩʪʚʦʨʶʻ ʪʘʢ ʟʚʘʥʫ ʟʘʪʷʞʢʫ, ʷʢʘ ʯʘʩʪʢʦʚʦ ʙʫʜʝ ʩʧʨʠʡʤʘʪʠ ʨʦʟʧʽʨ ʚʽʜ ʘʨʦʢ. ɽʣʝʤʝʥʪʠ ʘʨʢʠ 
ʤʦʜʝʣʶʚʘʣʠʩʴ ʩʪʝʨʞʥʴʦʚʠʤʠ ʢʽʥʮʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 10 ʪʠʧʫ. ʇʦʧʝʨʝʜʥʴʦ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʩʭʝʤʠ ʚ ʇʂ ʃʠʨʘ-9,6, ʝʣʝʤʝʥʪʠ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʟ ʪʨʫʙ ʢʚʘʜʨʘʪʥʦʛʦ (ʧʨʷʤʦʢʫʪʥʦʛʦ) 
ʧʨʦʬʽʣʶ ʟʽ ʩʪʘʣʽ ʉ235. ʇʥʝʚʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʠ-ʧʦʜʫʰʢʠ ʩʠʩʪʝʤʠ TEXLON ʤʦʜʝʣʶʚʘʣʠʩʴ ʧʣʘʩʪʠʥʯʘʪʠʤʠ 
ʢʽʥʮʝʚʠʤʠ ʧʣʘʩʪʠʥʘʤʠ-ʦʙʦʣʦʥʢʘʤʠ 41 ʪʘ 42 ʪʠʧʫ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʝʩʪʠ ʚʣʘʩʥʫ ʚʘʛʫ, ʚʘʛʫ ʤʝʤʙʨʘʥʥʠʭ 
ʧʦʜʫʰʦʢ ʟ ʚʽʪʨʦʚʠʤ ʟʘʧʦʚʥʶʚʘʥʥʷʤ ʪʘ ʚʽʪʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʽʪʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʣʦʩʴ ʟ ʦʜʥʽʻʾ 
ʩʪʦʨʦʥʠ ʢʘʨʢʘʩʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʜʝʣʶʚʘʣʦ ʪʠʩʢ ʚʽʪʨʫ ʥʘʡʙʽʣʴʰ ʥʝʚʠʛʽʜʥʦʾ ʜʽʾ.  

 
ʈʠʩʫʥʦʢ.2ɻʨʘʬʽʢ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʚʫʟʣʽʚ ʚ ʘʨʮʽ ʧʦ ʦʩʽ Z 

 
ʅʘ ʨʠʩ.2. ʧʦʢʘʟʘʥʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʽʚ ʘʨʢʠ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʧʝʨʝʨʽʟʫ, ʷʢ ʙʘʯʠʤʦ, ʚʫʟʣʠ ʘʨʢʠ 

ʦʪʨʠʤʘʣʠ ʪʘʢ ʟʚʘʥʫ ʜʚʦʭʚʠʣʴʦʚʫ  ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ, ʘʣʝ ʚʝʣʠʯʠʥʠ ʧʨʦʛʠʥʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 
ʧʦʢʘʟʥʠʢʽʚ ʛʨʘʥʠʯʥʦʛʦ ʧʨʦʛʠʥʫ.ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʦʞʣʠʚʝ ʥʝʩʠʤʝʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʢʘʟʫʻ ʟʙʽʣʴʰʝʥʥʷ 
ʚʝʣʠʯʠʥ ʧʨʦʛʠʥʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʠʩ.2, ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʽʚ ʘʨʢʠ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʧʝʨʝʨʽʟʫ  ʦʪʨʠʤʘʣʠ ʩʢʘʯʦʢ 
ʫ ʜʚʦʭʚʠʣʷʚʽʡ  ʜʝʬʦʨʤʦʚʘʥʽʡ ʩʭʝʤʽ, ʘʣʝ ʚʝʣʠʯʠʥʠ ʧʨʦʛʠʥʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʽʚ ʛʨʘʥʠʯʥʦʛʦ 
ʧʨʦʛʠʥʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ˉ 189 (ʚʫʟʦʣ ˉ189) ʩʪʘʥʦʚʠʪʴ fmax=9,84 ʩʤ. ɸʥʘʣʽʟ 
ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʝʣʝʤʝʥʪʘʭ ʘʨʦʢ ʚʠʥʠʢʘʶʪʴ ʧʦʚʟʜʦʚʞʥʽ ʟʫʩʠʣʣʷ, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʥʝ 
ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ. ɼʦ ʪʦʛʦ ʞ, ʧʝʨʝʚʽʨʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ  
ʘʨʦʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʡʥʷʪʽ ʧʝʨʝʨʽʟʠ,  ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʢʦʥʩʪʨʫʢʮʽʷ ʻ ʧʨʘʮʝʟʜʘʪʥʦʶ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɿɹɯʈʅʀʍ ʈɽɹʈʀʉʊʀʍ ʇʃʀʊ ʇɽʈɽʂʈʀʊʊʗ  
ʅɸ ʈʆɹʆʊʋ ʄɽʊɸʃɽɺʀʍ ʌɽʈʄ, ʑʆ ʉʇʀʈɸʖʊʔʉʗ ɺ ʈɯɺʅɯ ʅʀɾʅʔʆɻʆ ʇʆʗʉʋ 

 
ɼʨʦʟʜʝʥʢʦ ɭ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʄ.ɺ. ʅʘʛʦʨʥʠʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʌʝʨʤʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʩʪʨʠʞʥʽʚ ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʫ ʚʫʟʣʘʭ ʽ ʫʪʚʦʨʶʶʪʴ 

ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʟʤʽʥʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. ʇʨʠ ʚʫʟʣʦʚʽʡ ʥʘʚʘʥʪʘʞʝʥʥʽ ʞʦʨʩʪʢʽʩʪʴ ʚʫʟʣʽʚ ʥʝʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ 
ʥʘ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʾʭ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʰʘʨʥʽʨʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ 
ʩʪʨʠʞʥʽ ʬʝʨʤ ʚʽʜʯʫʚʘʶʪʴ ʪʽʣʴʢʠ ʨʦʟʪʷʛʫʶʪʴ ʘʙʦ ʩʪʠʩʢʘʶʪʴ ʦʩʴʦʚʽ ʟʫʩʠʣʣʷ. 

ʌʝʨʤʠ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʽ ʟʘ ʙʘʣʢʠ ʧʦ ʚʠʪʨʘʪʽ ʩʪʘʣʠ, ʘʣʝ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ. 
ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʝʨʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʫʮʽʣʴʥʦʩʪʽʥʯʘʩʪʠʤʠ ʙʘʣʢʘʤʠ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʙʽʣʴʰʝ ʧʨʦʣʽʪ ʽ 
ʤʝʥʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʙʽʨ ʩʪʘʪʠʯʥʦʾ ʩʭʝʤʠ ʽ ʦʙʨʠʩʫ ʬʝʨʤʠ ï ʧʝʨʰʠʡʝʪʘʧ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʩʧʦʨʫʜʠ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 
ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʥʥʷ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ. 

ɼʣʷ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʧʨʦʣʴʦʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʨʦʟʨʽʟʥʽ ʬʝʨʤʠ. ɺʦʥʠ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʽ ʧʦ 
ʚʠʪʨʘʪʽ ʤʝʪʘʣʫ ʽ ʤʘʶʪʴ ʙʽʣʴʰʫ ʞʦʨʩʪʢʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʾʭ ʚʠʩʦʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʥʝʨʦʟʨʽʟʥʠʭ ʬʝʨʤ ʧʨʠ ʩʣʘʙʢʠʭ ˇʨʫʥʪʘʭ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʪʘʢ ʷʢ ʧʨʠ ʦʩʘʜʽ ʦʧʦʨ ʚʠʥʠʢʘʶʪʴ 
ʜʦʜʘʪʢʦʚʽ ʟʫʩʠʣʣʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝʨʦʟʨʽʟʥʽʩʪʴ ʫʩʢʣʘʜʥʶʻ ʤʦʥʪʘʞ. 

ʇʨʦʣʽʪ ʘʙʦ ʜʦʚʞʠʥʘ ʬʝʨʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʤʦʛʘʤʠ ʽ ʟʘʛʘʣʴʥʦ 
ʢʦʤʧʦʥʦʚʦʯʥʠʤ ʨʽʰʝʥʥʷʤ ʩʧʦʨʫʜʠ ʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʤ. ʊʘʤ ʜʝ ʧʨʦʣʽʪ ʥʝ ʜʠʢʪʫʻ 
ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʝʩʪʘʢʘʜʠ ʧʽʜʪʨʠʤʫʶʪʴ ʪʨʫʙʦʧʨʦʚʦʜʠ ʽ ʪ.ʧ.), ʡʦʛʦ 
ʧʨʠʟʥʘʯʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ, ʟʘ ʥʘʡʤʝʥʰʦʶ ʩʫʤʘʨʥʦʶ ʚʘʨʪʽʩʪʶ ʬʝʨʤ ʽ ʦʧʦʨ. 

ɺ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʣʷʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʘʞʢʽ ʤʝʪʘʣʝʚʽ ʬʝʨʤʠ. 
ʉʪʨʠʞʥʽ ʚʘʞʢʠʭ ʬʝʨʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʣʝʛʢʠʭ ʙʽʣʴʰ ʧʦʪʫʞʥʠʤʠ ʽ ʨʦʟʚʠʥʫʪʠʤʠ ʧʝʨʝʨʽʟʘʤʠ, 

ʩʢʣʘʜʝʥʠʤʠ ʟ ʜʝʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ. ʇʝʨʝʨʽʟʠ ʪʘʢʠʭ ʩʪʨʠʞʥʽʚ ʟʚʠʯʘʡʥʦ ʧʨʦʝʢʪʫʶʪʴ ʜʚʫʭʩʪʽʥʯʘʩʪʠʤʠ, 
ʘ ʚʫʟʣʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʩʦʥʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʜʚʦʭ ʧʣʦʱʠʥʘʭ. ʉʪʨʠʞʥʽ 
ʚʘʞʢʠʭ ʬʝʨʤ (ʨʦʟʢʦʩʠ, ʩʪʦʷʢʠ ʽ ʧʦʷʩʠ) ʤʘʶʪʴ ʨʽʟʥʽ ʧʝʨʝʨʽʟʠ, ʘʣʝ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʩʧʦʣʫʯʝʥʥʷ ʫ ʚʫʟʣʘʭ 
ʰʠʨʠʥʘ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ. 

ɼʣʷ ʧʦʷʩʽʚ ʬʝʨʤ ʙʘʞʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʝʨʽʟʠ, ʱʦ ʤʘʶʪʴ ʜʚʽ ʦʩʽ ʩʠʤʝʪʨʽʾ, ʱʦ ʧʦʣʝʛʰʫʻ 
ʩʪʠʢ ʚ ʚʫʟʣʽ ʜʚʦʭ ʧʝʨʝʪʠʥʽʚ ʩʫʩʽʜʥʽʭ ʧʘʥʝʣʝʡ ʨʽʟʥʦʾ ʧʣʦʱʽ ʽ ʥʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʦʛʦ ʤʦʤʝʥʪʫ 
ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʽʚʧʘʜʘʥʥʷ ʮʝʥʪʨʽʚ ʚʘʛʠ ʮʠʭ ʧʝʨʝʨʽʟʽʚ. 

ʂʨʽʧʣʝʥʥʷ ʬʝʨʤ ʜʦ ʢʦʣʦʥ ʢʘʨʢʘʩʘ ʚʠʢʦʥʫʶʪʴ ʘʥʢʝʨʥʠʤʠ ʙʦʣʪʘʤʠ ʜʦ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʣʦʥ 
ʘʙʦ ʥʘ ʦʛʦʣʦʚʦʢ ʢʦʣʦʥʠ. ʋʩʪʘʥʦʚʢʘ ʬʝʨʤ ʥʘ ʦʛʦʣʦʚʦʢ ʢʦʣʦʥʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʫ ʚʠʩʦʪʫ 
ʧʨʠʤʽʱʝʥʥʷ. 

ɺ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʘʤʝ ʚʠʧʘʜʦʢ ʩʧʠʨʘʥʥʷ ʤʝʪʘʣʝʚʦʾ ʚʘʞʢʦʾ ʬʝʨʤʠ 
ʘʥʢʝʨʥʠʤʠ ʙʦʣʪʘʤʠ ʜʦ ʙʦʢʦʚʦʾ ʛʨʘʥʽ ʤʝʪʘʣʝʚʦʾ ʢʦʣʦʥʠ. 

ɿʘ ʧʨʘʚʠʣʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ ʟʫʩʠʣʣʷ ʚ ʾʭ ʝʣʝʤʝʥʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 
ʧʨʘʚʠʣʘʤʠ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. ʇʨʠ ʮʴʦʤʫ ʤʝʪʘʣʝʚʘ ʬʝʨʤʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʦʢʨʝʤʘ 
ʢʦʥʩʪʨʫʢʮʽʷ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʩʫʤʽʞʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺ ʨʝʘʣʴʥʦʩʪʽ ʞ ʚʩʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʨʦʙʦʪʫ ʩʫʤʽʞʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʊʘʢ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ ʽ ʨʝʙʨʠʩʪʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 
ʤʝʪʘʣʝʚʽ ʚʘʞʢʽ ʬʝʨʤʠ ʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʥʘ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʘʤʽʡ ʬʝʨʤʽ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 
ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʾʭ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 
ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ɽʆʄ, ʪʘʢʠʭ ʷʢ ʃʠʨʘ-ʉɸʇʈ, SCAD ʪʘ ʽʥ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʛʦʣʦʚʥʝ ʧʨʘʚʠʣʴʥʦ ʩʢʣʘʩʪʠ 
ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ, ʷʢʘ ʙ ʨʝʘʣʴʥʦ ʦʧʠʩʫʚʘʣʘ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦ ʬʝʨʤʠ ʚʢʣʶʯʠʪʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʝʣʝʤʝʥʪʠ, ʱʦ 
ʤʦʜʝʣʶʶʪʴ ʨʝʙʨʠʩʪʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ.ʇʣʠʪʠ ʧʨʠʡʤʘʻʤʦ ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʠʤʠ ʥʘ ʙʘʣʢʫ ʽ ʰʘʨʥʽʨʥʦ 
ʟʘʢʨʽʧʣʝʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ ʤʽʞʧʣʠʪʥʠʭ ʰʚʽʚ. ɾʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʟʙʽʨʥʽ 
ʨʝʙʨʠʩʪʽ ʧʣʠʪʠ ʥʘʟʥʘʯʘʻʤʦ ʰʣʷʭʦʤ ʟʘʚʜʘʥʥʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ çʃʠʨʘ-ʉɸʇʈè ʧʨʷʤʦʢʫʪʥʦʛʦ 
ʧʝʨʝʨʽʟʫ ʟ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ ɽ=2900 ʢʅ/ʤ2. ʈʦʟʤʽʨʠ ʧʝʨʝʨʽʟʫ ʧʨʠʟʥʘʯʘʻʤʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 
ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ, ʱʦ ʚʽʥ ʤʦʜʝʣʶʻ (ʧʦʣʢʘ, ʨʝʙʨʦ ʘʙʦ ʤʽʞʧʣʠʪʥʠʡ ʰʦʚ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ 
ʪʘʢʦʛʦ ʝʣʝʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʠʣʽʪ ʧʣʠʪʠ, ʷʢʠʡ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʪʫ ʤʝʪʘʣʝʚʦʾ ʬʝʨʤʠ. 
ʇʨʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʰʠʨʠʥʠ ʟʚʠʩʽʚ ʥʘʩʪʠʣʫ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽ ʤʦʞʝ 
ʧʨʠʡʤʘʪʠʩʷ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʦʶ ɸ.ʉ. 
ʉʝʤʯʝʥʢʦʚʘ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʽʻʾ ʨʦʙʦʪʠ ʜʦʚʞʠʥʘ ʟʚʠʩʫ ʧʣʠʪʠ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʩʭʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʜʦʚʞʠʥʠ ʦʧʦʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʣʠʪʠ ʽ ʜʦʚʞʠʥʠ ʩʘʤʦʾ ʧʣʠʪʠ ʽ ʧʨʠ ὰ Ⱦφ

ὰȾςὦ ὰ Ⱦφ, ʘ ʧʨʠ ὰ Ⱦφ ὰȾςὦ ὰȾς. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʬʝʨʤʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʣʠʪ ʧʦʢʨʠʪʪʷ ʽ ʟ ʾʭ 
ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦ ʧʦʨʽʚʥʷʪʠ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 
ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʚʨʘʭʫʚʘʥʥʷ ʥʘʩʪʠʣʫ ʥʘ ʤʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ.  
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ʊɽʆʈɯʗ ʅɽʏɯʊʂʀʍ ʄʅʆɾʀʅ 
 

ɼʷʪʝʣʴ ɼ.ʖ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʫʰʠʥ ɺ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʅʘʡʙʽʣʴʰ ʚʨʘʞʘʶʯʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ, ʤʘʙʫʪʴ, ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ 

ʨʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ ʚ ʦʙʩʪʘʥʦʚʮʽ ʥʝʧʦʚʥʦʾ ʽ ʥʝʯʽʪʢʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʥʘʙʣʠʞʝʥʠʭ 
ʤʽʨʢʫʚʘʥʴ ʣʶʜʠʥʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʧʨʝʜʩʪʘʚʣʷʻ 
ʩʴʦʛʦʜʥʽ ʦʜʥʫ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʥʘʫʢʠ.  

ʇʦʯʘʪʦʢ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʟʨʦʙʣʝʥʠʡ ʙʽʣʴʰʝ 35 ʨʦʢʽʚ ʪʦʤʫ ʧʨʦʬʝʩʦʨʦʤ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ (ɹʝʨʢʣʽ) ʃʦʪʬʠ ɸ. ɿʘʜʝ. ʋ ʮʴʦʤʫ ʧʣʘʥʽ ʮʽʢʘʚʘ ʪʦʯʢʘ ʟʦʨʫ ʃ. ɿʘʜʝ: "ʗ ʚʚʘʞʘʶ, ʱʦ ʟʘʡʚʝ 
ʧʨʘʛʥʝʥʥʷ ʜʦ ʪʦʯʥʦʩʪʽ ʩʪʘʣʦ ʯʠʥʠʪʠ ʜʽʶ, ʱʦ ʟʚʦʜʠʪʴ ʥʘʥʽʚʝʮʴ ʪʝʦʨʽʶ ʫʧʨʘʚʣʽʥʥʷ ʽ ʪʝʦʨʽʶ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʪʠʭ ʽ ʪʽʣʴʢʠ ʪʠʭ ʧʨʦʙʣʝʤʘʭ, 
ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʪʦʯʥʦʤʫ ʨʽʰʝʥʥʶ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦ ʢʣʘʩʽʚ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ, ʚ ʷʢʠʭ ʜʘʥʽ, ʮʽʣʽ ʽ ʦʙʤʝʞʝʥʥʷ ʻ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʠʤʠ 
ʘʙʦ ʧʦʛʘʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʧʫʩʪʠʪʠ ʪʦʯʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʟʘʣʠʰʘʣʠʩʷ ʽ 
ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʪʦʨʦʥʴ ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ ʚʦʥʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʪʨʘʢʪʫʚʘʥʥʶ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʢʘʟʘʪʠ ʱʦ-ʥʝʙʫʜʴ ʽʩʪʦʪʥʝ ʜʣʷ ʧʨʦʙʣʝʤ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ, ʤʠ ʧʦʚʠʥʥʽ ʚʽʜʤʦʚʠʪʠʩʷ 
ʚʽʜ ʥʘʰʠʭ ʚʠʤʦʛ ʪʦʯʥʦʩʪʽ ʽ ʜʦʧʫʩʪʠʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʻ ʜʝʱʦ ʨʦʟʤʠʪʠʤʠ ʘʙʦ ʥʝʚʠʟʥʘʯʝʥʠʤʠ.  

ɼʫʞʝ ʯʘʩʪʦ ʧʨʠ ʨʦʙʦʪʽ ʟ ʯʠʩʣʘʤʠ ï ʬʘʭʽʚʝʮʴ ʥʝ ʟʘʚʞʜʠ ʦʧʝʨʫʻ ʜʦʩʪʝʤʝʥʥʦ ʚʽʜʦʤʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, 
ʘ ʟʤʫʰʝʥʠʡ ʚʜʘʚʘʪʠʩʴ ʜʦ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʧʦʤʘʛʘʻ ʟʝʢʦʥʦʤʠʪʠ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ 
ʩʠʣ ʪʘ ʯʘʩʫ ʧʨʠ ʧʽʜʨʘʭʫʚʘʥʥʽ. ʊʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʛʨʦʰʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʨʘʭʦʚʘʥʽ ʥʝʚʠʛʽʜʥʽ 
ʧʨʦʝʢʪʠ.  

ʎʝʡ ʤʝʪʦʜ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ:  
ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʧʽʜʨʘʭʫʥʢʫ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ  
ɼʦʧʦʤʘʛʘʻ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʤʝʪʦʜʽʚ ʥʝ ʧʽʜ ʩʠʣʫ.  
ɼʝʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʥʦʛʦ ʤʝʪʦʜʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ:  
1. ʄʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ  
2.ʉʪʚʦʨʝʥʥʷ ʪʝʭʥʽʢʠ, ʟ ʷʢʦʶ ʤʦʞʣʠʚʝ ʩʧʽʣʢʫʚʘʥʥʷ ʥʘ ʟʨʦʟʫʤʽʣʽʡ ʥʘʤ ʤʦʚʽ,ʚ ʫʤʦʚʘʭ ʥʝʯʽʪʢʠʭ 

ʧʦʥʷʪʴ.  
3.ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʴ ʷʢʦʛʦ ʩʪʫʧʝʥʶ ʛʨʘʥʫʣʶʚʘʥʥʷ ʚ ʟʘʜʘʯʘʭ ʤʦʜʝʣʶʚʘʥʥʷ.  
4.ʄʦʞʣʠʚʽʩʪʴ ʧʽʜʣʘʰʪʫʚʘʥʥʷ ʛʨʘʥʫʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʧʦʪʨʽʙʥʫ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ. 
ɸʣʝ ʮʝ ʥʝ çʧʘʥʘʮʝʷè ʎʶ ʤʝʪʦʜʠʢʫ ʤʠ ʥʝ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʟʘʤʽʥ ʽʥʰʠʤ. ʅʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʪʘʤ, ʜʝ ʽʥʰʽ ʤʝʪʦʜʠʢʠ ʧʦʪʝʨʧʽʣʠ ʥʝʚʜʘʯʫ.  
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɸʈɹʆʃɯʊʋ ɺ ʂʆʅʉʊʈʋʂʎɯʗʍ ʉʊɯʅʆɺʀʍ ʄɸʊɽʈɯɸʃɯɺ 
 

ɿʘʚʦʨʫʭʘ ʊ., ʩʪʫʜ. 2 ʢʫʨʩʫ  ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ. ʅʘʛʦʨʥʠʡ ʄ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʄʝʪʘ ʨʦʙʦʪʠ ï ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʨʙʦʣʽʪʫ ʚ ʩʪʽʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ.  
ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʨʙʦʣʽʪʫ ʚ ʩʪʽʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ɺʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ 
ʤʽʞ ʘʨʙʦʣʽʪʦʚʠʤ ʙʣʦʢʦʤ ʪʘʡʦʛʦ ʘʥʘʣʦʛʦʤ ʛʘʟʦʙʣʦʢʦʤ ʇʦʨʽʚʥʶʚʘʪʠ ʙʫʜʝʤ: ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 
ʜʦʩʣʽʜʞʫʽʚʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʰʚʠʜʢʽʩʪʴ ʤʦʥʪʘʞʫ, ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʣʽ, ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʋ 
ʧʽʜʩʫʤʢʫ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʫʜʝ ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ  ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 
ʙʫʜʝʚʠʙʨʘʥʠʡ ʪʠʧ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝʤ ʚʠʢʦʥʫʚʘʪʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɸʥʘʣʽʟ  ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʩʪʽʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ , 
ʪʝʧʣʦʪʝʭʥʽʯʥʠʤ ʪʘ ʚʘʨʪʽʩʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʰʚʠʜʢʽʩʪʴ ʤʦʥʪʘʞʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 
ʙʫʜʽʚʥʠʮʪʚʘ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: 
ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭʤʘʪʝʨʽʘʣʽʚ ʚʠʢʣʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ, ʝʢʦʥʦʤʽʶ ʩʠʨʦʚʠʥʥʠʭ ʽ ʧʘʣʠʚʥʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, 
ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʥʝʩʢʣʘʜʥʦʶ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʯʘʩʫ, ʩʠʣ ʽ ʟʘʩʦʙʽʚ.ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʩʪʽʥʦʚʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʙʣʦʢʽʚ ʪʘ ʽʥʰʠʭ ʩʫʯʘʩʥʠʭʩʪʽʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ 
ʮʠʤ ʚʠʤʦʛʘʤ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:ɺ ʫʤʦʚʘʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʚ ʋʢʨʘʾʥʽ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʧʣʦʟʙʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ. ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ 
ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʝʤʝʥʪʽʚ ʽ ʙʝʪʦʥʽʚ ʟʤʽʥʝʨʘʣʴʥʠʭ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 
ʦʨʛʘʥʽʯʥʠʭ ʨʦʩʣʠʥʥʠʭ ʚʽʜʭʦʜʽʚ. ʎʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʨʷʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚ'ʷʞʫʯʠʭ ʽ 
ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ɺ ʋʢʨʘʾʥʽ ʘʢʪʠʚʥʦ ʧʦʧʫʣʷʨʠʟʫʻʪʴʩʷ 
ʤʘʣʦʧʦʚʝʨʭʦʚʝ ʞʠʪʣʦʚʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʷʢʝ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʽ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʦʤ ʜʝʨʞʘʚʥʦʾ ʞʠʪʣʦʚʦʾ 
ʧʦʣʽʪʠʢʠ.ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʨʦʟʤʽʨʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 
ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʝʧʣʦʟʘʭʠʩʥʽ ʷʢʦʩʪʽ ʦʛʦʨʦʜʞʝʥʴ, ʟʙʽʣʴʰʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʫ ʙʫʜʽʚʝʣʴʥʫ ʪʝʭʥʽʢʫ.ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʨʦʟʤʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʤʽʩʮʝʚʠʭ 
ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʥʠʞʯʫ ʚʘʨʪʽʩʪʴ. 

ɺʠʩʥʦʚʦʢ: ɺʠʩʥʦʚʦʢ ʪʘʢʠʡ, ʱʦ ʢʦʞʝʥ ʟ ʧʦʨʽʚʥʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʤʽʩʴʢʦʛʦ 
ʙʫʜʠʥʢʫ ʤʘʻ ʩʚʦʾ ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʤʘʻ ʪʘʢʦʛʦ ʦʜʥʦʛʦ ʻʜʠʥʦʛʦ ʽʜʝʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʽʜʭʦʜʠʪʴ ʚʩʽʤ. ɯ ʢʦʞʝʥ ʤʘʡʙʫʪʥʽʡ ʜʦʤʦʚʣʘʩʥʠʢ ʩʘʤ ʚʠʨʽʰʫʻ, ʷʢʠʡ ʙʫʜʠʥʦʢ ʚʠʙʨʘʪʠ, ʱʦ 
ʜʣʷ ʥʴʦʛʦ ʚʘʞʣʠʚʽʰʝ: ʧʦʙʫʜʫʚʘʪʠ ʜʦʚʛʦʚʽʯʥʠʡ, ʥʘʜʽʡʥʠʡ ʙʫʜʠʥʦʢ ʟ ʢʝʨʘʤʽʯʥʠʭ ʙʣʦʢʽʚ, ʘʣʝ ʜʦʨʦʛʦʶ ʟʘ 
ʚʘʨʪʽʩʪʶ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʠʙʨʘʪʠ ʙʽʣʴʰ ʜʝʰʝʚʠʡ, ʘʣʝ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʚ ʤʘʩʘʭ ʛʘʟʦʙʝʪʦʥ ʘʙʦ ʨʠʟʠʢʥʫʪʠ, 
ʚʠʚʯʠʪʠ ʱʝ ʨʘʟ ʚʩʽ "ʟʘ ʽ ʧʨʦʪʠ "ʽ ʧʦʯʘʪʠ ʙʫʜʽʚʥʠʮʪʚʦ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʨʙʦʣʠʪʘ. ʆʜʥʘʢ, ʤʦʞʥʘ ʪʦʯʥʦ ʩʢʘʟʘʪʠ, 
ʱʦ ʩʘʤʠʤ ʤʽʮʥʠʤ ʽ ʥʘʜʸʞʥʠʤ- ʻ ʙʫʜʠʥʦʢ ʟ ʢʝʨʘʤʽʯʥʠʭ ʧʦʨʠʟʦʚʘʥʠʭ ʙʣʦʢʽʚ, ʘʣʝ ʚʠʩʦʢʘ ʮʽʥʘ ʙʫʜʽʚʥʠʮʪʚʘ 
ʥʝ ʟʘʚʞʜʠ ʚʠʧʨʘʚʜʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɻʘʟʦʙʝʪʦʥ ʙʽʣʴʰ ʨʦʟʨʝʢʣʘʤʦʚʘʥʠʡ, ʘ ʟʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʮʽʥʦʶ ʧʦʤʽʪʥʦ ʧʨʦʛʨʘʻ ʘʨʙʦʣʽʪʘ. 
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ɿʘʷʨʥʠʡ ʉ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʘʛʘʪʦʧʫʩʪʦʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʣʠʪʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʧʝʨʝʢʨʠʪʪʷʭ ʞʠʪʣʦʚʠʭ, ʮʠʚʽʣʴʥʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ. 
ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʽ ʧʦ ʚʠʪʨʘʪʽ ʙʝʪʦʥʫ ʧʣʠʪʠ ʟ ʦʚʘʣʴʥʠʤʠ ʧʦʨʦʞʥʝʯʘʤʠ. ʆʜʥʘʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʪʘʢʠʭ ʧʣʠʪ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʧʫʩʪʦʪʦʫʪʚʦʨʶʚʘʯʽʚ ʚʝʨʭʥʷ ʧʦʣʠʮʷ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ, ʘ ʽʥʦʜʽ ʽ ʦʙʚʘʣʶʻʪʴʩʷ. 
ʊʦʤʫ ʚ ʷʢʦʩʪʽ ʪʠʧʦʚʠʭ ʧʨʠʡʥʷʪʽ ʟʙʽʨʥʽ ʧʣʠʪʠ ʟ ʢʨʫʛʣʠʤʠ ʧʫʩʪʦʪʘʤʠ. ɹʘʛʘʪʦʧʫʩʪʦʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʣʠʪʠ 
ʤʘʶʪʴ ʚʠʩʦʪʫ 220 ʤʤ, ʰʠʨʠʥʫ 990, 1190, 1490 ʽ 1790 ʤʤ. ɼʦʚʞʠʥʘ ʧʣʠʪ ʜʦʩʷʛʘʻ 7240 ʤʤ ʽ ʙʽʣʴʰʝ. 

ɹʘʛʘʪʦʧʫʩʪʦʪʥʽ ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ʉ12/15-ʉ20/25 ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤʠ. ɺ 
ʷʢ ʥʘʧʨʫʞʝʥʫ ʘʨʤʘʪʫʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ: 

- ʛʘʨʷʯʝʢʘʪʘʥʘ ʽ ʪʝʨʤʦʤʝʭʘʥʠʯʥʦ ʟʤʽʮʥʝʥʘ ʩʪʝʨʞʥʝʚʘ ʘʨʤʘʪʫʨʥʘ ʩʪʘʣʴ ʢʣʘʩʽʚ A500, ɸ540, 
Aʪ600, Aʪ800, Aʪ1000, ɸ500ʉ, ɸ600ʉ ʜʽʘʤʝʪʨʦʤ 10-16 ʤʤ; 

- ʚʠʩʦʢʦʤʽʮʥʠʡ ʜʨʽʪ ɺʨ 1200-ɺʨ 1500 ʜʽʘʤʝʪʨʦʤ 3-8 ʤʤ. 
ɸʨʤʘʪʫʨʥʽ ʢʘʥʘʪʠ ʢʣʘʩʽʚ ʂ1400 ʽ ʂ1500 ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʥʜʘʭ ʙʝʟʦʧʘʣʫʙʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. 
ʆʩʢʽʣʴʢʠ ʚ ʟʘʜʘʯʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʭʦʜʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʨʦʣʴʦʪʫ ʧʣʠʪ ʥʘ ʦʧʦʨʥʽ ʤʦʤʝʥʪʠ ʧʨʠ 

ʟʘʱʝʤʣʝʥʥʽ ʧʣʠʪʠ ʚ ʢʣʘʜʢʫ ʩʪʽʥ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʽ ʜʦʚʞʠʥʠ ʦʙʧʠʨʘʥʥʷ ʧʣʠʪ ʥʘ ʢʣʘʜʢʫ. 
ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʥʦ, ʱʦ ʚʩʽ ʚʦʥʠ ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʛʣʠʙʠʥʠ ʦʙʧʠʨʘʥʥʷ ʧʣʠʪ 

ʥʘ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ, ʱʦ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ. ʊʦʤʫ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʝʤʦ 
ʦʜʥʘʢʦʚʫ ʛʣʠʙʠʥʫ ʦʙʧʠʨʘʥʥʷ ʜʣʷ ʚʩʽʭ ʜʦʚʞʠʥ ʧʣʠʪ, ʨʽʚʥʫ 100 ʤʤ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʠʤ ʽ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤ 
ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ), ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʪʘʢʠʭ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʷʢ SCAD, ʃʠʨʘ-ʉɸʇʈ. ʊʦʯʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ 
ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʽ ʜʠʩʢʨʝʪʥʦʩʪʽ 
ʨʦʟʙʠʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ. 

ʊʦʯʥʽʩʪʴ ʜʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʠʩʢʨʝʪʥʦʩʪʽ ʨʦʟʙʠʪʪʷ ʦʧʦʨʥʠʭ ʜʽʣʷʥʦʢ. ʉʢʣʘʜʥʽʩʪʴ 
ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʫʞʥʽʡ ʩʪʘʜʽʾ, ʦʧʽʨ ʝʣʝʤʝʥʪʫ ʥʘ ʩʪʠʩʢ ʨʽʚʥʠʡ ʦʧʦʨʫ ʝʣʝʤʝʥʪʫ ʥʘ ʨʦʟʪʷʛ. 
ʆʜʥʘʢ, ʷʢ ʚʽʜʦʤʦ, ʧʨʠ ʟʘʪʠʩʢʘʥʥʽ ʝʣʝʤʝʥʪʫ ʚ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ ʦʩʪʘʥʥʷ ʥʝ ʤʦʞʝ ʩʧʨʠʡʤʘʪʠ ʨʦʟʪʷʛʫʶʯʠ 
ʟʫʩʠʣʣʷ, ʘ ʣʠʰʝ ʩʪʠʩʢʘʶʯʠ. ʊʦʙʪʦ, ʜʣʷ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ 
ʚʠʟʥʘʯʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʚ ʷʢʠʭ ʚʠʥʠʢʘʶʪʴ ʨʦʟʪʷʛʫʶʯʠ ʟʫʩʠʣʣʷ ʽ ʚʠʢʣʶʯʠʪʠ ʾʭ ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʩʭʝʤʠ. ʊʘʢʫ ʦʧʝʨʘʮʽʶ ʩʣʽʜ ʧʦʚʪʦʨʠʪʠ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʜʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʚ ʚʝʨʪʠʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʚʟʘʛʘʣʽ 
ʙʫʜʫʪʴ ʚʽʜʩʫʪʥʽ ʨʦʟʪʷʛʫʶʯʠ ʟʫʩʠʣʣʷ. 

ʇʦʯʝʨʛʦʚʦ ʟʤʽʥʶʶʯʠ ʜʦʚʞʠʥʫ ʧʣʠʪʠ ʤʠ ʦʪʨʠʤʘʻʤʦ ʚʝʣʠʯʠʥʫ ʟʛʠʥʘʣʴʥʦʛʦ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʙʽʣʷ 
ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʚʽʜʥʦʩʥʠʤ ʦʧʦʨʥʠʤ ʤʦʤʝʥʪʦʤ, 
ʦʩʢʽʣʴʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʣʴʦʪʫ, ʟʨʦʟʫʤʽʣʦ, ʚʽʥ ʧʦʚʠʥʝʥ ʟʙʽʣʴʰʫʚʘʪʠʩʴ. ʆʜʥʘʢ, ʧʦʙʫʜʫʻʤʦ ʦʢʨʝʤʦ 
ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʟʘʣʝʞʥʦʩʪʽ. 
 

 
 

ɯʟ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʚʠʜʥʦ, ʱʦ ʦʧʦʨʥʠʡ ʤʦʤʝʥʪ, ʷʢ ʽ ʧʨʦʣʴʦʪʥʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʣʴʦʪʫ ʟʘ ʢʚʘʜʨʘʪʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. 
ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ ʙʣʠʟʴʢʘ ʜʦ ʣʽʥʽʡʥʦʾ ʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ, ʦʧʦʨʥʠʡ 
ʤʦʤʝʥʪ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʨʦʣʴʦʪʥʦʛʦ ʤʦʤʝʥʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ. 
  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɸʅʊʀʂʆʈʆɿɯʁʅʆɰ ʆɹʈʆɹʂʀ ʂʆʅʉʊʈʋʂʎɯʁ 

 
ɿʠʢʦʚ ʆ.ɺ. ʩʪʫʜʝʥʪ 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʫʰʠʥ ɺ.ɺ. 
ɹʫʜʽʚʝʣʴʥʠʡ ʬʘʢʫʣʴʪʝʪ ʉʅɸʋ 

 
ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʢʦʨʦʟʽʷ ʟʘ ʨʽʢ ʟʥʠʱʫʻ ʚʽʜ 25 ʜʦ 30% ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʯʦʨʥʠʭ 

ʤʝʪʘʣʽʚ. ʋ ʤʘʩʰʪʘʙʘʭ ʋʢʨʘʾʥʠ ʽ ʉʅɼ ʮʝ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, ʱʦ ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʢʠ ʤʝʪʘʣʽʚ ʚ ʢʨʘʾʥʽ, ʧʨʘʮʶʶʪʴ 
ʪʽʣʴʢʠ ʥʘ ʢʦʤʧʝʥʩʘʮʽʶ ʚʪʨʘʪ ʚʽʜ ʢʦʨʦʟʽʾ. 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʙʽʣʴʰʝʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʝʟ ʩʧʝʮʽʘʣʴʥʠʭ 
ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʙʽʣʴʰʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 2-3 ʨʦʢʠ ʚʪʨʘʯʘʶʪʴ ʜʦ 50% ʩʚʦʾʭ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 ʉʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ: ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ 
ʙʫʜʽʚʥʠʮʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʝʨʽʚʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʟʤʫʰʝʥʽ ʦʩʦʙʣʠʚʦ ʧʽʢʣʫʚʘʪʠʩʷ ʧʨʦ 
ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʩʧʦʨʫʜ, ʦʙʣʘʜʥʘʥʥʷ. 

 
ʆʤʘʥʣʠʚʘ "ʝʢʦʥʦʤʽʷ" ʢʦʰʪʽʚ ʧʨʠ ʥʝʩʚʦʻʯʘʩʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʟʘʭʠʩʪʫ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʢʦʨʦʟʽʾ 

ʘʙʦ ʞ ʥʝʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʠʭ ʨʦʙʽʪ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ - ʟʘ 
ʦʮʽʥʢʘʤʠ ʨʽʟʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʨʽʯʥʽ ʟʙʠʪʢʠ ʚʽʜ ʢʦʨʦʟʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʽ ʉʅɼ ʩʢʣʘʜʘʶʪʴ ʚʽʜ $ 60 ʜʦ $ 80 
ʤʣʨʜ. ʈʘʥʦ ʯʠ ʧʽʟʥʦ ʦʩʣʘʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʘ ʷʢʠʤ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʷ 
ʩʪʘʥʝ ʥʝʙʝʟʧʝʯʥʦʶ, ʘ ʧʦʪʽʤ ʚʽʜʙʫʜʝʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʙʫʜʽʚʣʽ ʚ ʮʽʣʦʤʫ. ʎʝʡ ʪʝʨʤʽʥ ʚ ʨʽʟʥʠʭ 
ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 10 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ, ʘ ʚ ʫʤʦʚʘʭ ʩʽʣʴʥʦʘʛʨʝʩʩʽʚʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘ 
ʚʽʥ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 6-8 ʨʦʢʽʚ. ʏʠʤ ʚʠʱʝ ʘʛʨʝʩʠʚʥʽʩʪʴ, ʪʠʤ ʚʠʱʝ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ. 

 ɺʧʣʠʚ ʢʦʨʦʟʽʾ ʥʘ ʝʢʦʥʦʤʽʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʘʞʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʫ ʚʘʨʪʦʩʪʽ ʨʝʤʦʥʪʽʚ, ʟʘʤʽʥʠ 
ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ ʟʫʧʠʥʮʽ ʷʢʦʛʦʩʴ ʮʝʭʫ, ʮʝ ʪʘʢʦʞ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ 
ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʚʽʜ ʭʽʤʽʯʥʠʭ ʘʙʦ ʨʘʜʽʦʘʢʪʠʚʥʠʭ, ʘ ʪʘʢʦʞ ʞʠʪʪʻʟʘʙʝʟʧʝʯʫʶʯʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢʽ 
ʟʘʯʽʧʘʶʪʴ ʮʽʣʽ ʨʝʛʽʦʥʠ. 

 ɺ ʋʢʨʘʾʥʽ ʩʠʪʫʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʠʥʦʢ ʱʦʜʦ 
ʟʙʝʨʝʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ ʜʽʶʯʠʭ ʚʠʨʦʙʥʠʮʪʚ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʚʽʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 ʇʝʨʝʜʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʟʘʭʠʩʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ ʚʢʣʶʯʘʻ ʚ 
ʩʝʙʝ: 

- ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʮʽʡ; 
 - ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʽ ʭʽʤʽʯʥʦ ʩʪʽʡʢʠʭ ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʚ'ʷʟʢʽʩʪʶ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ; 
- ʦʙʛʨʫʥʪʦʚʘʥʠʡ ʧʽʜʙʽʨ ʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʛʨʫʥʪʫʚʘʣʴʥʠʭ, ʧʨʦʤʽʞʥʠʭ ʽ ʧʦʢʨʠʚʥʠʭ ʰʘʨʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʢʨʠʪʪʶ ʧʨʦʷʚʣʷʪʠ ʥʘʡʢʨʘʱʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; 
- ʨʝʪʝʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʣʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 

ʚ ʩʝʨʝʜʥʴʦ- ʽ ʩʽʣʴʥʦʘʛʨʝʩʩʽʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʜʦ ʷʢʠʭ ʙʝʟʩʫʤʥʽʚʥʦ ʥʘʣʝʞʘʪʴ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚ 
ʭʘʨʯʦʚʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ); 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʽ 
ʥʘʥʝʩʝʥʥʷ ʃʂʇ; 

- ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʦʪʨʠʤʘʥʥʷ ʟʘʭʠʩʥʠʭ ʃʂʇ ʧʨʠ ʩʪʨʦʛʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʦʣʦʛʽʡ. 
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ɿʦʨʝʥʢʦ ʆ.ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʫʰʠʥ ɺ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʻ ʟʤʝʥʰʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʛʘʙʘʨʠʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʭʰʘʨʥʽʨʠʭ ʨʘʤ.  
ʄʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʣʫʨʘʤʘ ʪʨʝʭʰʘʨʥʠʨʥʦʡ ʨʘʤʠ, ʱʦ ʚʢʣʶʯʘʻ ɻ-ʧʦʜʽʙʥʫ ʩʪʽʡʢʫ ʽ 

ʧʨʦʛʦʥʦʚʽ ʝʣʝʤʝʥʪʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʱʦ ʤʘʶʪʴ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ ʪʘ ʜʝʪʘʣʽ ʢʨʽʧʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʘ 
ʩʪʦʝʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʧʨʠʯʦʤʫ ʨʦʟʤʽʨʠ ʧʨʦʛʦʥʦʚʠʭ ʽ ʩʪʦʷʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʽ, ʘ ʪʦʨʮʽ 
ʧʨʦʛʦʥʦʚʠʭ ʽ ʩʪʦʷʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʩʪʽʡʢʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʽ ʩʧʽʚʧʘʜʘʶʯʽ ʤʽʞ ʩʦʙʦʶ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ.  

ɿʘʜʘʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʪʠʧʽʚ ʽ ʪʠʧʦʨʦʟʤʽʨʽʚ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ɻ-ʧʦʜʽʙʥʦʾ ʩʪʽʡʢʠ, 
ʧʨʦʛʦʥʦʚʠʭ ʽ ʩʪʦʷʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʰʣʷʭʦʤ ʟ'ʻʜʥʘʥʥʷ ʾʭ ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʜʝʪʘʣʷʤʠ 
ʢʨʽʧʣʝʥʥʷ ʚ ʨʽʟʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʚʣʘʩʥʠʤ ʽ ʚʟʘʻʤʥʦʤʫ ʧʦʣʦʞʝʥʥʷʤ ʫʪʚʦʨʶʻ 
ʪʨʝʭʰʘʨʥʠʨʥʦʡ ʨʘʤʠ ʟ ʙʝʟʣʽʯʯʶ ʟʥʘʯʝʥʴ ʛʘʙʘʨʠʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟ ʧʝʚʥʦʾ ʛʨʫʧʠ 
ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʙʽʣʴʰʠʪʠ ʯʠʩʣʦ ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʙʫʜʽʚʝʣʴ 
ʚʠʨʦʙʥʠʯʦʛʦ ʪʘ ʽʥʰʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʩʝʨʽʡʥʦ ʚʠʛʦʪʦʚʣʷʪʠ ʨʘʤʠ ʟ "ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ" ʛʘʙʘʨʠʪʥʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʤʘʩʦʚʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʚʠʢʣʶʯʠʪʠ ʥʘʜʣʠʰʢʠ ʧʣʦʱ ʘʙʦ ʦʙʩʷʛʽʚ ʘʙʦ ʫʩʫʥʫʪʠ 
ʩʢʨʫʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʙʫʜʽʚʣʷʭ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʥʝʦʙʭʽʜʥʠʭ ʽ "ʥʘʜʘʶʪʴʩʷ" ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʅʘ ʬʽʛ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʥʘʧʽʚʨʘʤʠ ʟ ɻ-ʧʦʜʽʙʥʦʾ ʩʪʽʡʢʠ, ʧʨʦʛʦʥʦʚʠʭ ʽ ʩʪʦʷʢʦʚʠʭ 
ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ; ʥʘ ʌʽʛ.2 - ʢʦʤʙʽʥʫʶʯʠʡ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʧʽʚʨʘʤʠ; ʥʘ ʌʽʛ.2 
- ʫʟʘʛʘʣʴʥʝʥʘ ʛʘʙʘʨʠʪʥʘ ʩʭʝʤʘ ʪʨʴʦʭʰʘʨʥʽʨʥʠʭ ʨʘʤ, ʫʪʚʦʨʝʥʠʭ ʟ ʧʦʣʫʨʘʤ ʟ ʢʦʤʙʽʥʦʚʘʥʠʭ ʝʣʝʤʝʥʪʘʤʠ.  

ʇʦʣʫʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʛʦʥʦʚʦʾ ʝʣʝʤʝʥʪʘ 1, ɻ-ʧʦʜʽʙʥʦʾ ʩʪʽʡʢʠ 2 ʽ ʩʪʽʡʢʦʚʦʛʦ ʝʣʝʤʝʥʪʘ 3. 
ʇʨʦʣʽʪʥʽ 1 ʽ ʩʪʦʝʯʥʽ 3 ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʘʥʽ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʧʨʠʯʦʤʫ ʨʦʟʤʽʨʠ ʧʨʦʛʦʥʦʚʠʭ 1 ʽ ʩʪʦʝʯʥʠʭ 3 
ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʽ (ʥʝ ʦʜʥʘʢʦʚʽ, ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ). ʊʦʨʮʽ ʧʨʦʛʦʥʦʚʠʭ ʽ ʩʪʦʷʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 1, 3 ʽ ɻ-
ʧʦʜʽʙʥʦʾ ʩʪʽʡʢʠ 2 ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʽ ʩʧʽʚʧʘʜʘʶʯʽ ʤʽʞ ʩʦʙʦʶ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ 4 ʧʽʜ ʜʝʪʘʣʽ 5 ʢʨʽʧʣʝʥʥʷ. 
ʉʪʽʡʢʘ 2 ʤʘʻ ʤʽʮʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʥʘʧʽʚʨʘʤʠ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʾʾ ʟ ʧʨʦʣʽʪʥʠʭ 1 ʘʙʦ 
ʩʪʦʝʯʥʠʤʠ 3 ʝʣʝʤʝʥʪʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʜʦʚʞʠʥʠ ʽ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʾʾ ʪʦʨʮʷ. ʉʪʽʡʢʘ 2 ʚʢʣʶʯʘʻ 
ʯʘʩʪʠʥʫ ʜʦʚʞʠʥʠ ʨʠʛʝʣʷ ʽ ʯʘʩʪʠʥʘ ʚʠʩʦʪʠ ʩʪʽʡʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʚʦʾʤʠ ʤʽʩʮʷʤʠ 
ʧʨʠ ʧʦʚʦʨʦʪʽ ʩʪʽʡʢʠ ʫ ʚʣʘʩʥʽʡ ʧʣʦʱʠʥʽ, ʘ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʾʭ ʟ ʝʣʝʤʝʥʪʘʤʠ 1,3 ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʫ ʜʦʚʞʠʥʫ 
ʨʠʛʝʣʷ ʽ ʧʦʚʥʫ ʚʠʩʦʪʫ ʩʪʽʡʢʠ ʥʘʧʽʚʨʘʤʠ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʽʥʷʪʠʩʷ ʤʽʩʮʷʤʠ ʧʨʠ ʢʦʤʧʣʝʢʪʘʮʽʾ. ʉʪʠʢʠ ʩʪʽʡʢʠ 
2 ʟ ʝʣʝʤʝʥʪʘʤʠ 1, 3 ʚʠʢʦʥʘʥʽ "ʩʫʭʦʛʦ" ʪʠʧʫ ʰʣʷʭʦʤ ʟʚʘʨʶʚʘʥʥʷ ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ 4 ʟ ʜʝʪʘʣʷʤʠ 5 
ʢʨʽʧʣʝʥʥʷ. ʆʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʪʦʨʮʽʚ ʽ ʩʧʽʚʧʘʜʘʶʯʽ ʤʽʞ ʩʦʙʦʶ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ 4 ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʘʭ (1, 2 ʽ 3) 
ʜʦʟʚʦʣʷʶʪʴ ʟʘʤʽʥʶʚʘʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ ʚ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ, ʚʢʣʶʯʘʶʯʠ ʧʦʚʦʨʦʪ ɻ-ʧʦʜʽʙʥʦʾ ʩʪʽʡʢʠ ʫ ʚʣʘʩʥʽʡ 
ʧʣʦʱʠʥʽ, ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʥʢʠ, ʫʪʚʦʨʶʶʯʠ ʨʠʛʝʣʽ ʪʘ ʩʪʽʡʢʠ ʧʦʣʫʨʘʤ ʽ, ʤʽʥʷʶʯʠ ʾʭ ʤʽʩʮʷʤʠ, ʩʪʽʡʢʠ ʽ 
ʨʠʛʝʣʽ.  

             
ɿ ʟʘʜʘʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (1, 2 ʽ 3) ʰʣʷʭʦʤ ʾʭ ʢʦʤʙʽʥʫʚʘʥʥʷ ʫʪʚʦʨʶʶʪʴ ʥʘʧʽʚʨʘʤʠ 

ʥʝʦʙʭʽʜʥʠʭ ʧʦʣʫʧʨʦʣʽʪ ʽ ʚʠʩʦʪ, ʜʣʷ ʯʦʛʦ ɻ-ʧʦʜʽʙʥʫ ʩʪʽʡʢʫ 2 ʟ'ʻʜʥʫʶʪʴ ʟ ʧʨʦʛʦʥʦʚʠʭ ʝʣʝʤʝʥʪʦʤ 1 ʥʝʦʙʭʽʜʥʦʾ 
ʜʦʚʞʠʥʠ ʽ ʩʪʦʻʯʥʠʤ ʝʣʝʤʝʥʪʦʤ 3 ʥʝʦʙʭʽʜʥʦʾ ʜʦʚʞʠʥʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʥʘʧʽʚʨʘʤʠ ʟ ʽʥʰʠʤ 
ʟʥʘʯʝʥʥʷʤ ʧʦʣʫʧʨʦʣʽʪ ʽ ʟ ʽʥʰʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʩʦʪʠ ɻ-ʧʦʜʽʙʥʫ ʩʪʽʡʢʫ 2 ʟ'ʻʜʥʫʶʪʴ ʟ ʧʨʦʛʦʥʦʚʠʭ 1 ʽ ʩʪʦʻʯʥʠʤ 
3 ʝʣʝʤʝʥʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʚʞʠʥʠ. ɿʙʽʨʢʘ ʧʦʣʫʨʘʤ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʟʘʚʦʜʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʻ ʟʙʽʨʥʽ 
ʝʣʝʤʝʥʪʠ, ʟʘ ʟʘʷʚʢʘʤʠ (ʩʧʝʮʠʬʽʢʘʮʽʷʭ) ʟ ʥʘʷʚʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʝʣʝʤʝʥʪʽʚ (1, 2, 3) ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 
ʤʦʥʪʘʞʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʟ ʟʘʤʦʚʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʝʣʝʤʝʥʪʽʚ (1, 2, 3) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʝʢʪʫ.  

ʉʫʢʫʧʥʽʩʪʴ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʥʫ ʟʘʤʽʥʫ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʥʢʠ ʽʟ ʟʤʽʥʦʶ 
ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʫʪ: ʛʘʙʘʨʠʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ - ʧʨʦʣʴʦʪʫ, ʚʠʩʦʪʠ), ʻ ʨʽʟʥʦʟʘʤʽʥʥʽ, ʘ ʚʣʘʩʪʠʚʽʩʪʴ, 
ʷʢʦʶ ʚʦʣʦʜʽʻ ʮʷ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, - ʨʽʟʥʦʟʘʤʽʥʥʽʩʪʶ.  
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ʇʆɺɽʈʍʅɯ ɼʈʋɻʆɻʆ ʇʆʈʗɼʂʋ  ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ ʎʀʃɯʅɼʈʀʏʅʆɰ ʊʆʅʂʆʉʊɯʅʅʆɰ ʆɹʆʃʆʅʂʀ 

ɯʚʘʥʠʱʝʚ ɺ.ʖ.,  ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʦʙʦʣʦʥʢʘʭ ʚʠʥʠʢʘʶʪʴ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʪʦʚʱʠʥʽ (ʪʘʢ ʟʚʘʥʝ ʤʝʤʙʨʘʥʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʘʙʦ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʝʨʝʜʠʥʥʽʡ ʧʦʚʝʨʭʥʽ), ʪʘ 
ʟʫʩʠʣʣʷ ʟʛʠʥʫ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʚ ʧʝʨʝʨʽʟʘʭ ʦʙʦʣʦʥʢʠ ʟʛʠʥʘʣʴʥʽ ʪʘ ʦʙʝʨʪʦʚʽ ʤʦʤʝʥʪʠ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʯʥʽ 
ʩʠʣʠ.  

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʤʝʤʙʨʘʥʥʠʭ ʟʫʩʠʣʴ ʦʙʦʣʦʥʢʠ ʧʦʻʜʥʫʶʪʴ ʟʥʘʯʥʫ ʞʦʨʩʪʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʟ 
ʧʦʨʽʚʥʷʥʦ ʤʘʣʦʶ ʚʘʛʦʶ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʧʣʘʩʪʠʥʦʢ. ʗʢʱʦ ʥʘʧʨʫʞʝʥʥʷʤʠ ʚʽʜ ʤʦʤʝʥʪʽʚ ʟʛʠʥʫ ʧʨʠ 
ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ, ʪʦ ʦʙʦʣʦʥʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʙʝʟʤʦʤʝʥʪʥʦʶ. ʅʘʷʚʥʽʩʪʴ ʤʦʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʘ 
ʜʣʷ ʜʽʣʷʥʦʢ ʦʙʦʣʦʥʦʢ, ʢʦʪʨʽ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʢʨʘʾʚ (ʪʘʢ ʟʚʘʥʠʡ ʛʨʘʥʠʯʥʠʡ ʝʬʝʢʪ)[1]. 

ʎʠʣʽʥʜʨʠʯʥʘ ʦʙʦʣʦʥʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʚʝʨʭʦʥʴ ʥʫʣʴʦʚʦʾ ʢʨʠʚʠʥʠ ɻʘʫʩʘ ʪʘ ʾʾ ʧʦʚʝʨʭʥʷ 
ʫʪʚʦʨʶʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʪʨʘʥʩʣʷʮʽʾ (ʧʝʨʝʥʝʩʝʥʥʷ) ʢʨʠʚʦʾ ʣʽʥʽʾ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʪʚʽʨʥʦʶ ʧʦ ʜʚʦʤ ʧʨʷʤʠʤ 
ʧʘʨʘʣʝʣʴʥʠʤ ʣʽʥʽʷʤ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴ. 

ʇʨʠʡʤʝʤʦ ʜʝʢʽʣʴʢʘ ʢʨʠʚʠʭ ʽʟ ʚʝʣʠʢʦʾ ʙʝʟʣʽʯʽ ʮʽʢʘʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʨʠʚʠʭ ʨʽʟʥʦʛʦ ʧʦʨʷʜʢʫ ʚ ʷʢʦʩʪʽ 

ʪʚʽʨʥʠʭ: ʟʘ ʧʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤī ʧʘʨʘʙʦʣʫ (ʧʘʨʘʙʦʣʽʯʥʠʡ ʮʠʣʽʥʜʨ), ʟʘ ʜʨʫʛʠʤ ī ʯʘʩʪʠʥʫ ʜʫʛʠ ʢʦʣʘ 

(ʩʬʝʨʠʯʥʠʡ ʮʠʣʽʥʜʨ), ʟʘ ʪʨʝʪʽʤ ī ʢʨʠʚʫ ɺʝʨʟʴʻʨʫ ɸʥʴʻʟʽ (ʮʠʣʽʥʜʨ ʟʘ ʬʦʨʤʦʶ ɺʝʨʟʴʻʨʠ ɸʥʴʻʟʽ). 

 
ʈʠʩ. 1. ʏʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʨʠʚʽ, ʷʢʽ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 
 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʤʦʥʦʣʽʪʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ 
ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, ʧʦʚʝʨʭʥʷ ʷʢʦʾ ʫʪʚʦʨʝʥʘ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷ ʪʚʽʨʥʦʾ ʜʨʫʛʦʛʦ 
ʧʦʨʷʜʢʫ  ʧʦ ʜʚʦʤ ʧʘʨʘʣʝʣʴʥʠʤ ʧʨʷʤʠʤ ī ʥʘʧʨʘʚʣʷʶʯʠʤ.ʊʚʽʨʥʽ ʧʨʠʡʥʷʪʽ ʟʘ ʚʘʨʽʘʥʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʥʘ 
ʨʠʩ.1. 

ɸʥʘʣʽʪʠʯʥʠʤ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʬʦʨʤʘ ʧʦʚʝʨʭʽ  ʪʦʥʢʦʩʪʽʥʥʦʾ 
ʦʙʦʣʦʥʢʠ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. 

ʇʣʘʥʫʻʪʴʩʷ ʦʮʽʥʠʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʣʴ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʪʠʯʥʦʾ 
ʨʦʙʦʪʠ ï ʥʘʷʚʥʦʩʪʽ ʥʘʡʤʝʥʰʠʭ ʟʘ ʤʦʜʫʣʝʤ ʛʦʣʦʚʥʠʭ  ʥʘʧʨʫʞʝʥʴ ʨʦʟʪʷʛʫ ʪʘ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʾʭ 
ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʦʣʶ ʦʙʦʣʦʥʢʠ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
1. ʆʙʦʣʦʥʢʘ (ʤʝʭʘʥʽʢʘ). [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // wikipedia. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

https://uk.wikipedia.org/wiki/ʆʙʦʣʦʥʢʘ_(ʤʝʭʘʥʽʢʘ) 
2. ɯʚʘʥʠʱʝʚ ɺ.ʖ., ʉʨʽʙʥʷʢ ʅ.ʄ. ʈʦʙʦʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʧʦʢʨʠʪʪʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʦʪʚʦʨʯʦʾ ʢʨʠʚʦʾ /ʄʘʪʝʨʽʘʣʠ ʅʇʂ ʚʠʢʣʘʜʘʯʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʉʫʤʩʴʢʦʛʦ ʅɸʋ 
(13-17 ʢʚʽʪʥʷ 2020 ʨ.) ʉ.179 
  

https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BF%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F
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ʈʆɿʈʆɹʂɸ ʉʇʆʉʆɹʋ ʇʆʃɯʇʐɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʗʂʆʉʊɽʁ ɹɽʊʆʅʋ  
ɿɸ ʈɸʍʋʅʆʂ ʄɯʂʈʆɼʆɹɸɺʆʂ  

 
ʂʠʨʠʯʝʥʢʦ ʉ.ʆ. ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʘʨʭ. ɹʦʨʦʜʘʡ ɼ.ʉ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʘ ʨʦʙʦʪʠ  - ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʤʽʢʨʦʜʦʙʘʚʦʢ  . 
ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʙʘʚʦʢ ʥʘ ʷʢʽʩʪʴ ʙʝʪʦʥʫ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʇʨʦʙʣʝʤʘʤ ʨʦʟʨʦʙʢʠ ʜʦʙʘʚʦʢ ʪʘ ʾʭ ʘʥʘʣʽʟʫ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʽ ʚʽʜʦʤʽ ʥʘʫʢʦʚʮʽ:  
ɺ. ʌ. ʅʦʚʠʮʢʦʛʦ ʇʠʨʦʞʥʠʢʦʚ ʃ. ɹ.ɼʚʦʨʢʠʥ ʃ. ʀ., ɼʚʦʨʢʠʥ ʆ. ʃʄʝʱʝʨʷʢʦʚ ʖ. ɻ., ʌʸʜʦʨʦʚ ʉ. ɺ.Sikora,  
P., Horszczaruk, E., Cendrowski, K., Mijowska, E.,Horszczaruk, E.Fattah, K., Tamimi, A., Alkadi, A., Afaneh, 
M., Awada, M., Khalaf, A.,Prusty, J. K., Patro, S. K., Basarkar, S. S.Okojie, L. O. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ .ɼʣʷ ʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, 
ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʥʠʟʴʢʦʶ ʤʘʨʢʠ ʮʝʤʝʥʪʫ, 
ʥʝʧʨʘʚʠʣʴʥʦʾ  ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʫ. 

ʇʨʦʙʣʝʤʦʶ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʻ ʧʦʩʪʽʡʥʠʡ ʚʧʣʠʚ 
ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʚʘʨʠʥ (ʩʝʯʘ, ʢʘʣʦʚʽ ʤʘʩʠ, 
ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ). ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʽ ʢʦʨʦʟʽʷ ʝʣʝʤʝʥʪʽʚ ʙʝʪʦʥʫ ʽ ʤʝʪʘʣʝʚʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ  ʧʦʣʷʛʘʻ ʚ ʩʠʩʪʝʤʥʦʤʫ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʛʽʜʥʦʩʪʽ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʚ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʘʭ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʟʙʽʣʴʰʝʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ 
ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʜʦʜʘʚʘʥʥʷʤ  ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʽ 
ʢʦʥʩʪʨʫʢʮʽʡ ʚʟʘʛʘʣʽ. ʊʘʢʦʞ ʥʝ ʙʫʜʝʤʦ ʟʘʙʫʚʘʪʽ ʧʨʦ ʝʢʦʥʦʤʽʯʥʫ ʩʢʣʘʜʦʚʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʘʤʦʨʪʠʟʘʮʽʡʥʦʛʦ 
ʧʝʨʽʦʜʫ ʦʙôʻʢʪʫ , ʝʣʝʤʝʥʪʫ   ʪʦ ʱʦ .  

ɺʠʩʥʦʚʢʠ .  
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʘ ʪʝʨʤʦʛʨʘʤʤ ʢʦʨʝʛʫʻ ʟ ʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʩʪʫʧʝʥʷ ʜʠʩʧʝʨʩʥʦʩʪʽ ʜʦʙʘʚʦʢ ʚ ʟʨʘʟʢʘʭ ʙʝʪʦʥʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʘʥʦ-, ʫʣʴʪʨʘ-ʽ 
ʤʽʢʨʦʜʽʩʧʝʨʩʥʠʡ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʙʝʪʦʥʘʭ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʠʪʘʥʫ, ʪʠʪʘʥʫ ʘʥʘʪʘʟʘ ʽ ʇɸʈ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʬʦʨʤʠ ʛʨʘʬʽʢʘʪʝʨʤʽʯʥʦʾ ʜʝʩʦʨʙʮʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʧʦʷʚ ʽʜʦʜʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʣʘʩʪʽ 
ʜʝʩʦʨʙʮʽʾ (ʧʽʢʠ) ʽ ʾʭ ʟʘʛʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʦʙʣʘʩʪʴ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 
ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʜʦʙʘʚʦʢ ʽ ʇɸʈ ʚ ʙʝʪʦʥʫ ʩʫʤʽʰ ʟʤʝʥʰʫʻ ʩʪʫʧʽʥʴ ʧʨʦʥʠʢʥʦʩʪʽ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. 

 
Cʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦ ʾʣ̔ʪʝʨʘʪʫʨʠ: 
1. ɼɹʅ ɺ.2.6-31: 2016 ʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴ; 
2. ɼʉʊʋ ï ʅ ɹ ɸ.2.2-13:2015 ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ. ʅʘʩʪʘʥʦʚʘ ʟ ʧʨʦʚʝʜʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʙʫʜʽʚʝʣʴ;  
3. ɼɹʅ ɺ.2.2-9:2018 ɻʨʦʤʘʜʩʴʢʽ ʙʫʜʠʥʢʠ ʪʘ ʩʧʦʨʫʜʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ; 
4. ɼɹʅ ɺ.2.6-161:2017 ɼʝʨʝʚ'ʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ. 
 
  

https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%B8%D1%86%D0%BA%D0%B8%D0%B9,_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9_%D0%A4%D1%91%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ijamce.iraj.in/author.php?author=Mira%20Afaneh
http://ijamce.iraj.in/author.php?author=Mohamad%20Awada
http://ijamce.iraj.in/author.php?author=Ala%E2%80%99a%20Khalaf
https://www.sciencedirect.com/science/article/pii/S221260901530011X#!
https://www.sciencedirect.com/science/article/pii/S221260901530011X#!
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ʂʠʩʽʣʴ ɭ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣ. ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʯʘʩʥʘ ʧʫʣʪʨʫʟʽʷï ʮʝʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʨʤʦʚʘʥʦʛʦ ʩʢʣʦʚʦʣʦʢʥʦʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʚʠʩʦʢʠʤʠ ʘʥʪʠʢʦʨʦʟʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʤʽʮʥʽʩʪʶ. 
ɹʝʟʧʝʨʝʨʚʥʝ ʩʢʣʦʚʦʣʦʢʥʦ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟʽ ʩʢʣʦʪʢʘʥʠʥʦʶ, ʧʨʦʩʦʯʝʥʝ ʪʝʨʤʦʧʦʣʽʤʝʨʥʦʶ ʩʤʦʣʦʶ, 
ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʢʨʽʟʴ ʥʘʛʨʽʪʫ ʬʽʣʴôʻʨʫ, ʧʦʣʽʤʝʨʠʟʫʶʯʠʩʴ ʚ ʧʦʪʨʽʙʥʽ ʬʦʨʤʠ. ʅʘ ʚʠʭʦʜʽ ʫʪʚʦʨʶʻʪʴʩʷ ʮʽʣʢʦʤ 
ʩʬʦʨʤʦʚʘʥʠʡ ʧʨʦʬʽʣʴ, ʱʦ ʤʘʻ ʟʘʜʘʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ (ʧʣʦʩʢʠʡ ʧʨʦʬʽʣʴ, ʢʫʪʦʯʢʠ, ʪʨʫʙʠ ʨʽʟʥʦʛʦ ʧʝʨʝʨʽʟʫ ʽ 
ʽʥ.). ɼʦʚʞʠʥʘ ʚʠʨʦʙʫ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʧʦʙʘʞʘʥʥʷʤʠ ʟʘʤʦʚʥʠʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʤʦʞʣʠʚʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʇʨʦʬʽʣʴ ʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʨʦʢʫ ʚ ʨʽʢ ʟʘʚʦʡʦʚʫʻ ʚʩʝ ʙʽʣʴʰʫ ʯʘʩʪʢʫ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ. ʈʦʟʰʠʨʶʻʪʴʩʷ ʽ ʦʙʣʘʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʤʧʦʟʠʪʥʠʭ 
ʧʨʦʬʽʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʨʭʽʪʝʢʪʦʨʘʤ ʽ ʽʥʞʝʥʝʨʘʤ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘʚʽʪʴ ʥʘʡʩʢʣʘʜʥʽʰʽ ʧʨʦʝʢʪʠ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʨʽʘʣ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʜʘʪʥʠʡ ʚʪʽʣʠʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʫ 
ʬʦʨʤʫ. 

ʇʫʣʪʨʫʟʽʡʥʽ ʢʦʤʧʦʟʠʪʥʽ ʧʨʦʬʽʣʽ ʤʘʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʽʩʪʦʪʥʠʭ ʧʝʨʝʚʘʛ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʘʣʝʚʠʤʠ 
ʘʥʘʣʦʛʘʤʠ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

- ʤʘʣʘ ʤʘʩʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʽʩʪʴ ʩʪʚʦʨʶʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

- ʚʠʩʦʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ; 

- ʧʨʦʩʪʦʪʘ ʚ ʟʙʽʨʮʽ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ; 

- ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ, ʚʦʣʦʛʠ ʪʘ ʽʥʰʠʭ 
ʘʪʤʦʩʬʝʨʥʠʭ ʷʚʠʱ; 

- ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ; 

- ʭʦʨʦʰʽ ʜʽʝʣʝʢʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

- ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʧʨʦʟʦʨʽʩʪʴ; 

- ʥʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ; 

- ʝʩʪʝʪʠʯʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. 
ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʩʢʣʦʚʦʣʦʢʥʘ (ʜʦ 75%), ʧʨʦʬʽʣʽ, ʚʠʢʦʥʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ 

ʧʫʣʪʨʫʟʽʾ, ʤʘʶʪʴ ʚʠʥʷʪʢʦʚʫ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʟ ʥʠʭ ʜʦʚʛʦʚʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʙʫʜ-ɹʷʢʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʽʚʝʣʴʥʠʭ ʮʽʣʷʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʢʦʤʧʦʟʠʪʥʠʭ ʧʨʦʬʽʣʽʚ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ 
ʚʠʨʽʰʫʚʘʪʠ ʙʝʟʣʽʯ ʟʘʚʜʘʥʴ, ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʩʧʦʨʫʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ 
ʧʨʦʤʠʩʣʦʚʦʾ ʽ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʫʣʪʨʫʟʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʫʩʢʫ ʧʨʦʬʽʣʽʚ ʩʢʣʘʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ ʟ 
ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʨʦʟʤʽʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʨʫʙʠ ʢʨʫʛʣʦʛʦ ʽ ʧʨʷʤʦʢʫʪʥʦʛʦ 
ʧʝʨʝʨʽʟʫ, ʜʚʦʪʘʚʨʠ, ʰʚʝʣʝʨʠ, ʢʫʪʦʯʢʠ, ʘ ʪʘʢʦʞ ʛʨʘʪʠ ʪʘ ʥʘʩʪʠʣʠ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʛʦʪʝʣʽʚ, ʪʦʨʛʦʚʝʣʴʥʦ-ʨʦʟʚʘʞʘʣʴʥʠʭ ʮʝʥʪʨʽʚ, ʙʫʜʠʥʢʽʚ ʚʽʜʧʦʯʠʥʢʫ ʪʘ 
ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʷʢ ʮʠʚʽʣʴʥʦʛʦ, ʪʘʢ ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʧʨʦʬʽʣʽʚ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʚʪʽʣʶʚʘʪʠ ʥʝʟʚʠʯʘʡʥʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʨʽʰʝʥʥʷ ʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʟʘʜʫʤʢʠ, ʷʢ ʟʦʚʥʽ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ 
ʦʙ'ʻʢʪʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʧʦʟʠʪʥʽ ʧʨʦʬʽʣʽ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʩʬʝʨʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʙʣʘʰʪʫʚʘʥʥʽ 
ʩʚʠʥʘʨʥʠʢʽʚ, ʢʦʨʽʚʥʠʢʽʚ, ʟʝʨʥʦʩʭʦʚʠʱ ʪʘ ʽʥʰʠʭ, ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʨʦʮʝʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʘ ʨʘʭʫʥʦʢ ʣʝʛʢʦʛʦ ʽ 
ʟʨʫʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʥʪʘʞʫ, ʘ ʪʘʢ ʩʘʤʦ ʜʝʤʦʥʪʘʞʫ ʚʠʨʦʙʽʚ. 

ʇʨʘʮʶʶʯʠ ʟ ʥʠʤ, ʙʫʜʽʚʝʣʴʥʠʢʠ ʪʘ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʩʘʤʽ ʬʘʥʪʘʩʪʠʯʥʽ ʽʜʝʾ. ɺʩʽ 
ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʰʦʶ ʢʦʤʧʘʥʽʻʶ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʜʽʡʥʽ ʽ ʤʽʮʥʽ. ʗʢʽʩʪʴ ʩʢʣʦʧʣʘʩʪʠʢʫ ʬʦʨʤʫʻ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʫ 
ʮʽʥʫ ʥʘ ʥʴʦʛʦ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʦʥʘ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʦʧʠʪʫ ʥʘ 
ʥʴʦʛʦ. ʊʘ ʡ ʧʨʠ ʪʦʤʫ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʧʦʢʫʧʢʫ ʦʢʫʧʣʷʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʚʜʷʢʠ 
ʩʢʦʨʦʯʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʤʦʥʪʘʞ ʽ ʧʦʜʘʣʴʰʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʫʣʪʨʫʟʽʡʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʧʨʦʬʽʣʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ: 

- ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʧʦʢʘʟʥʠʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ, ʟʘʚʜʷʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʚʟʘʥʥʷ; 

- ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʫ; 

- ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
ʄʝʪʦʜʦʤ ʧʫʣʪʨʫʟʽʾ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʩʢʣʦʧʣʘʩʪʠʢʦʚʽ ʧʨʦʬʽʣʽ ʷʢ ʧʨʦʩʪʠʭ, ʪʘʢ ʽ ʩʢʣʘʜʥʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ. ʎʝ ʩʧʨʠʷʻ ʩʧʨʦʱʝʥʥʶ ʟʙʽʨʢʠ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʨʤʽʥʽʚ ʩʪʚʦʨʝʥʥʷ ʰʚʠʜʢʦʤʦʥʪʦʚʘʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʟʥʠʞʝʥʥʷ ʩʫʧʫʪʥʽʭ ʚʠʪʨʘʪ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʧʨʦʬʽʣʽʚ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ 
ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʤʦʞʣʠʚʦʩʪʽ ʟʘʤʽʥʠ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʝʢʦʥʦʤʽʯʥʽʡ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʠʩʚʷʯʝʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅɸʃʔʅʆ-ʇʃɸʅʋɺɸʃʔʅʆɰ ʉʊʈʋʂʊʋʈʀ ɸɺʊʆʉɸʃʆʅɯɺ 
ɿ ʂʆʄʇʃɽʂʉʅʀʄ ʊɽʍʅɯʏʅʀʄ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗʄ ɸɺʊʆʄʆɹɯʃɯɺ 

 
ʂʠʩʣʠʡ ɯ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯ ɼ. ʉ. ɹʦʨʦʜʘʡ  
ʉʫʤʩʴʢʠʡ ʅɸʋ  
 
ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʠ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʚʪʦʩʘʣʦʥ. 
ɼʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ:  
Å ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ï ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ; ʨʦʟʤʽʨ ʜʽʣʷʥʢʠ ʪʘ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ;  
Å ʪʨʘʥʩʧʦʨʪʥʠʡ ï ʥʘʧʨʷʤ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʽʩʴʢʠʭ ʤʘʛʽʩʪʨʘʣʝʡ; ʚʠʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽ 

ʚʚʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʤʦʞʣʠʚʦʩʪʽʫʣʘʰʪʫʚʘʥʥʷ ʘʚʪʦʩʪʦʷʥʦʢ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚôʷʟʢʽʚ, ʷʢ ʽʩʥʫʶʯʠʭ, ʪʘʢ ʽ 
ʥʘʤʽʯʝʥʠʭ ʧʦ ʛʝʥʧʣʘʥʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʪʝʨʤʽʥʽʚ ʟʜʽʡʩʥʝʥʥʷ;  

Å ʜʝʤʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ï ʛʫʩʪʦʪʘ ʪʘ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ; ʚʽʢʦʚʘ ʛʨʫʧʘ ʥʘʩʝʣʝʥʥʷ (ʜʦʰʢʽʣʴʥʽ, 
ʧʽʜʣʽʪʢʦʚʽ, ʜʦʨʦʩʣʘ ʛʨʫʧʘʥʘʩʝʣʝʥʥʷ). ʆʮʽʥʶʚʘʪʠʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʨʽʰʝʥʴ ʩʧʦʨʪʠʚʥʠʭ 
ʩʧʦʨʫʜ ʩʣʽʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʾʭ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʜʦʭʦʜʽʚ ʚʽʜ ʦʨʝʥʜʥʦʾ ʧʣʘʪʠ ʽ 
ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʟʤʘʛʘʥʴ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨʥʦ-ʤʘʩʦʚʠʭʟʘʭʦʜʽʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʛʣʷʜʘʯʽʚ. 
ɹʫʜʽʚʝʣʴʥʽ ʚʠʪʨʘʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʰʪʦʨʠʩʥʦʶ ʚʘʨʪʽʩʪʶ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʣʝʞʘʪʴ 
ʚʽʜ ʪʝʨʤʽʥʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʽʚʥʷ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ, ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʩʠʢʦʥʩʪʨʫʢʮʽʡ ʽ ʽʥ.  

ɼʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʚʽʜʥʦʩʷʪʴ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʝʪʠʢʫ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ, 
ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʶ, ʘʤʦʨʪʠʟʘʮʽʶʩʧʦʨʫʜ, ʧʦʪʦʯʥʠʡ ʪʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪʠ, ʫʪʨʠʤʘʥʥʷ ʰʪʘʪʫ, 
ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʤʠʪʪʷ ʪʘ ʽʥ.  

ɺʨʘʭʦʚʫʶʯʠ ʙʫʜʽʚʥʠʮʪʚʦ ʚʝʣʠʢʦʾ ʢʽʣɹʢʦʩʪʽ ʘʚʩʪʦʘʣʦʥʽʚ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʥʘ ʾʭ 
ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ; ʥʘ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴ ʥʽʨʽʰʝʥʥʷ ʟ ʚʠʩʦʢʠʤʠ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʷʢʦʩʪʷʤʠ ʧʨʠ ʥʘʡʤʝʥʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪʘʭ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 
ʦʜʥʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘ, ʘ ʚ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʩʧʦʨʫʜʘʭ ï ʥʘ ʦʜʥʦʛʦ ʛʣʷʜʘʯʘ. 

ɸʚʪʦʩʘʣʦʥ ʷʢ ʚʘʞʣʠʚʝ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʷʚʠʱʝ ʩʫʯʘʩʥʦʩʪʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʦʟʚʠʪʢʦʤ 
ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʡʦʛʦ ʦʙ'ʻʢʪʠʚʥʠʤ ʟʘʢʦʥʘʤ. ʏʝʨʝʟ ʩʚʦʾʬʫʥʢʮʽʾʚʽʥ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 
ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴʩʫʩʧʽʣʴʩʪʚʘ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʟʘʣʝʞʠʪʴʚʽʜʥʴʦʛʦ, ʩʪʘʥʫ ʨʦʟʚʠʪʢʫʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʽ 
ʚʠʨʦʙʥʠʯʠʭʚʽʜʥʦʩʠʥʪʦʱʦ.  

ʆʪʞʝ, ʩʠʪʫʘʮʽʷ, ʱʦ ʩʢʣʘʣʘʩʴ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʨʠʥʢʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 
ʜʦʚʦʜʠʪʴ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʘ ʛʘʣʫʟʴ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. ʊʘʢʘ ʧʽʜʪʨʠʤʢʘ ʥʝ 
ʧʦʚʠʥʥʘ ʦʙʤʝʞʫʚʘʪʠʩʴ ʧʨʠʡʥʷʪʪʷʤ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ ʚʽʜʧʦʚʽʜʥʠʭʢ ʦʥʮʝʧʮʽʡ ʨʦʟʚʠʪʢʫ, ʘ ʡ ʧʦʢʨʦʢʦʚʠʤ 
ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʷʤ ʦʢʨʝʤʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ 
(ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʣʷ ʽʥʚʘʣʽʜʽʚ, ʜʣʷ ʧʦʪʨʝʙ ʜʝʨʞʘʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʟʙʨʦʡʥʠʭ ʩʠʣ 
ʪʦʱʦ). ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʙ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʞʠʤʫ ʧʽʣʴʛʦʚʦʛʦ ʢʨʝʜʠʪʫʚʘʥʥʷ ʙʘʥʢʘʤʠ 
(ʟʘʚʜʷʢʠ ʯʘʩʪʢʦʚʽʡ ʜʝʨʞʘʚʥʽʡ ʢʦʤʧʝʥʩʘʮʽʾ ʩʧʣʘʪʠ ʧʨʦʮʝʥʪʽʚ ʟʘ ʢʨʝʜʠʪ). 
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ʂʣʦʯʢʦ ʆ.ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨ̔ ʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʪʥʽʩʪʴ ʨʝʙʨʠʩʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʚ ʮʽʣʷʭ ʝʢʦʥʦʤʽʾ ʙʝʪʦʥ ʚʽʜʩʫʪʥʽʡ ʚ ʨʦʟʪʷʛʥʫʪʽʡ 

ʟʦʥʽ ʧʝʨʝʨʽʟʫ, ʟʘʣʠʰʝʥʽ ʨʝʙʨʘ, ʚ ʢʦʪʨʠʭ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʨʦʟʪʷʛʥʝʥʘ ʘʨʤʘʪʫʨʘ ʪʘ ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʘ ʟʘ ʧʦʭʠʣʠʤ ʧʝʨʝʪʠʥʦʤ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʜʽʙʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʦʧʝʨʫʶʪʴ ʪʘʢʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ 
ʩʪʨʠʞʝʥʴ, ʧʣʠʪʘ, ʦʙʦʣʦʥʢʘ. ʅʘʡʛʦʣʦʚʥʽʰʝ ʧʠʪʘʥʥʷ, ʷʢʝ ʚʠʥʠʢʘʻ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ, ʮʝ ʻʨʦʟʪʘʰʫʚʘʥʥʷ 
ʩʪʨʠʞʥʝʚʦʛʦ ʝʣʝʤʝʥʪʘ ʚʽʜʥʦʩʥʦ ʧʣʠʪʥʦʛʦ, ʮʝʥʪʨʫʶʯʠ ʡʦʛʦ ʧʦ ʮʝʥʪʨʘʣʴʥʽʡ ʣʽʥʽʾ ʧʣʠʪʠ ʘʙʦ ʟʤʽʱʫʶʯʠ ʟ 
ʧʝʚʥʠʤ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ. 

 

 
 

ʈʠʩ.1 ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ ʨʝʙʨʠʩʪʦʾ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ: ʤʦʜʝʣʴ1: ʨʝʙʨʦ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʪʘʚʨʦʚʦʛʦ 
ʧʝʨʝʨʽʟʫ, ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʣʠʪʥʦʶ ʯʘʩʪʠʥʦʶ ʙʝʟ ʘʞʪ ï (ʘ);ʤʦʜʝʣʴ 2: ʨʝʙʨʦ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʨʝʙʨʘ 
ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʣʠʪʥʦʶ ʯʘʩʪʠʥʦʶ ʙʝʟ ʘʞʪ ï (ʙ); ʤʦʜʝʣʴ 3: ʨʝʙʨʦ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʟʘʛʘʣʴʥʽʡ ʚʠʩʦʪʽ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʣʠʪʥʦʶ ʯʘʩʪʠʥʦʶ ʟ ʘʞʪ  ʟ ʚʠʩʦʪʦʶ ὧ Ὤ
ς
ὸ
ς ï 

(ʚ); ʤʦʜʝʣʴ 4: ʨʝʙʨʦ, ʱʦ ʜʦʨʽʚʥʶʻ ʟʘʛʘʣʴʥʽʡ ʚʠʩʦʪʽ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʧʣʠʪʥʦʶ ʯʘʩʪʠʥʦʶ 

ʟ ʘʞʪ  ʟ ʚʠʩʦʪʦʶ ὧ
ὸ
ς
Ὤ

ς ï (ʛ). 

 
ɿʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦʙʦʪʽ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʨʝʙʨʠʩʪʠʭ ʧʝʨʝʢʨʠʪʪʽʚ  ʪʘ ʾʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤʠ: 
- ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʙʨʠʩʪʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʘʙʦ ʧʣʠʪʠ ʩʪʨʠʞʥʝʚʠʤʠ ʽ ʧʣʠʪʢʦʚʠʤʠ (ʦʙʦʣʦʥʢʦʚʠʤʠ) 

ʝʣʝʤʝʥʪʘʤʠ ʟʘ ʩʭʝʤʘʤʠ ʻ ʢʦʨʝʢʪʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʝʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; 
- ʚʨʘʭʫʚʘʥʥʷ ʝʢʩʮʝʥʪʨʠʯʥʦʩʪʽ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʢʽʥʮʝʚʦʛʦ ʝʣʝʤʝʥʪʫ, ʱʦ ʘʧʨʦʢʩʠʤʫʻ ʧʦʣʢʫ ʧʝʨʝʢʨʠʪʪʷ,  

ʪʘ ʩʪʝʨʞʥʝʚʦʛʦ ʢʽʥʮʝʚʦʛʦ ʝʣʝʤʝʥʪʫ, ʱʦ ʘʧʨʦʢʩʠʤʫʻ ʨʝʙʨʦ ʧʝʨʝʢʨʠʪʪʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ  ʚʚʝʜʝʥʥʷ 
ʞʦʨʩʪʢʠʭ ʪʽʣ ī ʩʪʨʠʞʥʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ  ʧʝʨʝʨʽʟʫ  çʧʽʜʚʽʰʫʶʪʴʩʷè ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʙʩʦʣʶʪʥʦ 
ʞʦʨʩʪʢʠʭ  ʚʩʪʘʚʦʢ ʜʦ  ʚʫʟʣʽʚ ʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ ʧʣʠʪʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʾʾ ʩʝʨʝʜʠʥʥʽʡ ʧʣʦʱʠʥʽ; 

- ʨʦʙʦʪʘ ʧʣʠʪʥʦʛʦ ʪʘ  ʩʪʨʠʞʥʴʦʚʦʛʦ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʤʦʜʝʣʝʡ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʢʩʮʝʥʪʨʠʯʥʦʩʪʽ ʪʘ 
ʜʣʷ ʤʦʜʝʣʝʡ, ʱʦ ʾʾ ʚʨʘʭʦʚʫʶʪʴ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʘʢ, ʚ ʤʦʜʝʣʷʭ, ʱʦ ʤʘʶʪʴ ʞʦʨʩʪʢʽ ʚʩʪʘʚʢʠ (ʤʦʜʝʣʽ ˉ3,4) 
ʨʝʙʨʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʧʦʟʘʮʝʥʪʨʦʚʦʛʦ ʨʦʟʪʷʛʫ (ʚʠʥʠʢʘʶʪʴ ʚʠʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʪʘ 
ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ), ʘ ʚ ʧʣʠʪʥʽʡ ʯʘʩʪʠʥʽ, ʦʢʨʽʤ ʟʫʩʠʣʴ ʚʠʛʠʥʫ (ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʤʦʤʝʥʪʽʚ ʚʠʛʠʥʫ ʡ ʤʦʤʝʥʪʽʚ 
ʢʨʫʯʝʥʥʷ) ʚʠʥʠʢʘʶʪʴ ʤʝʤʙʨʘʥʥʽ ʥʘʧʨʫʞʝʥʥʷ (ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʟʩʫʚʥʽ ʥʘʧʨʫʞʝʥʥʷ). ɺ ʤʦʜʝʣʷʭ, 
ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʢʩʮʝʥʪʨʠʯʥʽʩʪʴ ʩʪʝʨʞʥʴʦʚʦʛʦ  ʪʘ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʝʣʝʤʝʥʪʽʚ ʚ ʧʣʠʪʥʽʡ ʯʘʩʪʠʥʽ ʚʠʥʠʢʘʶ 
ʣʠʰʝ ʟʫʩʠʣʣʷ ʚʠʛʠʥʫ (ʚʠʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʪʘ ʧʝʨʝʨʽʟʫʶʯʘ ʩʠʣʘ), ʘ ʨʝʙʨʦ ʧʨʘʮʶʻ ʷʢ ʰʘʨʥʽʨʥʘ ʙʽʣʢʘ ʥʘ 
ʚʠʛʠʥ (ʚʠʥʠʢʘʶʪʴ ʤʦʤʝʥʪ ʟʛʠʥʫ ʪʘ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ); 

- ʨʽʟʥʠʮʶ ʚ ʟʫʩʠʣʣʷʭ ʜʣʷ ʤʦʜʝʣʝʡ 1ī4 ʢʦʨʝʢʪʥʦʦʮʽʥʶʚʘʪʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʥʘʧʨʫʞʝʥʴ ʚ ʧʝʨʝʨʽʟʽ, ʱʦ 
ʚʠʢʣʠʢʘʥʽ ʟʫʩʠʣʣʷʤʠ, ʱʦ ʚ ʥʴʦʤʫ ʚʠʥʠʢʘʶʪʴ. ʅʘʧʨʫʞʝʥʥʷ ʚ ʧʝʨʝʨʽʟʽ ʤʦʜʝʣʽ ʨʝʙʨʠʩʪʦʛʦ  ʙʫʣʠ ʦʙʯʠʩʣʝʥʽ 
ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ ʘʥʘʣʽʪʠʯʥʦ ʟʘ ʟʫʩʠʣʣʷʤʠ, ʦʪʨʠʤʘʥʠʤ ʯʠʩʣʦʚʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʤʦʜʝʣʝʡ 1ī4. 
ʈʽʟʥʠʮʷ ʫ ʚʝʣʠʯʠʥʘʭ ʥʘʧʨʫʞʝʥʴ ʜʣʷ ʤʦʜʝʣʝʡ 1-4 ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʘʥʘʣʽʪʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ  ʩʪʘʥʦʚʠʪʴ 
20ī26,4 %, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ʯʠʩʣʦʚʠʤ ʤʝʪʦʜʦʤ ʚʩʽʭ ʧʨʠʡʥʷʪʠʭ ʜʦ ʨʦʟʛʣʷʜʫ 
ʤʦʜʝʣʝʡ; 

-ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʜʦʚʽʣʴʥʠʡ ʟʙʽʛ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ. ʊʘʢ ʚʠʷʚʣʝʥʘ ʥʘʡʤʝʥʰʘ ʨʦʟʙʽʞʥʽʩʪʴ 
ʜʣʷ  ʧʦʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʚ ʨʝʙʨʽ, ʦʙʯʠʩʣʝʥʦʾ ʟʘ ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʪʘ ʜʣʷ ʤʦʜʝʣʝʡ ˉ1  ʪʘ ˉ2, 
ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʙʽʞʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʚʠʱʦʶ, ʢʦʣʠ ʧʣʠʪʘ ʤʘʻ ʙʘʣʦʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʙʦʪʠ (ʧʨʘʮʶʻ 
ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ); 

-ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʦʙʦʪʫ ʤʦʜʝʣʝʡ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʩʪʘʚʢʘʤʠ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʨʦʟʨʘʭʫʥʢʫ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʨʝʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʡʙʽʣʴʰ ʪʦʯʥʘ ʩʭʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ 
ʨʝʙʨʠʩʪʦʛʦ ʧʝʨʝʢʨʠʪʪʷ, ʚ ʷʢʽʡ ʚʝʨʭʥʽ ʤʝʞʽ ʨʝʙʨʘ ʽ ʧʣʠʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ (ʤʦʜʝʣʴ 3). 
  

͊ύ ͋ύ ͍ύ ͎ύ 
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ʈʆɿʐʀʈɽʅʀʁ ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ʅɽʈʋʁʅɯɺʅʆɻʆ ʂʆʅʊʈʆʃʖ ʗʂʆʉʊɯ  

ʇʈʀ ɿɺɽɼɽʅʅɯ ʄʆʅʆʃɯʊʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʂʦʚʘʣʝʥʢʦ ɺ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʐʫʰʢʝʚʠʯ ɺ.ɯ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ  
 
ɼʣʷ ʥʝʧʦʩʚʷʯʝʥʠʭ,  ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʮʽʣʢʦʚʠʪʦʶ ʥʝʩʧʦʜʽʚʘʥʢʦʶ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʜʦʩʪʘʯʽ ʩʘʤʝ 

ʙʫʜʽʚʝʣʴʥʠʭ ʟʥʘʥʴ ʡ ʫʤʽʥʴ, ʟʜʘʚʘʣʦʩʷ ʙ ʪʘʢʦʛʦ ʥʝʫʷʚʣʷʻʤʦʛʦ, ʘ ʚ ʩʠʣʫ ʮʴʦʛʦ ʥʘʡʯʘʩʪʽʰʝ ʽʛʥʦʨʫʻʤʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ, ʽʟ ʮʽʣʢʦʤ ʷʢʽʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠ ʮʽʣʢʦʤ ʩʪʝʨʧʥʦʾ ʤʝʭʘʥʦʦʟʙʨʦʻʥʥʦʩʪʽ ʨʘʧʪʦʤ 
ʚʠʭʦʜʠʪʴ ʥʝ ʮʽʣʢʦʤ ʷʢʽʩʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʧʨʦʜʫʢʪ. 

ɸʣʝ ʞ ʩʘʤʝ ʪʘʢʘ ʽʩʪʦʨʽʷ ʚʽʜʙʫʣʘʩʷ ʟʦʚʩʽʤ ʥʝʜʘʚʥʦ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ ʩʫʯʘʩʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʝʣʝʚʘʪʦʨʘ 
ʚ ʤʽʩʪʽ ʂʨʦʣʝʚʝʮʴ. ʇʨʝʜʩʪʘʚʥʠʢʽʚ ʢʘʬʝʜʨʠ çɹʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʟʘʧʨʦʩʠʣʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 
ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʤʦʥʦʣʽʪʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ. ʉʘʤ ʬʘʢʪ ʟʘʧʨʦʰʝʥʥʷ ʜʣʷ 
ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʢʘʬʝʜʨʽ çɹʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʉʅɸʋ ʚʝʜʝʪʴʩʷ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʨʦʙʦʪʘ ʩʘʤʝ ʫ ʨʫʩʣʽ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʚ ʥʘʧʨʷʤʢʫ ʦʩʚʽʪʷʥʩʴʢʦʾ ʨʦʙʦʪʠ, ʪʘʢ ʽ ʚ 
ʥʘʧʨʷʤʢʫ ʨʦʙʦʪʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʧʘʨʢ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʫʯʘʩʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʣʦʛʦ ʨʷʜʫ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʙʫʜʽʚʥʠʮʪʚʽ. ɼʘʣʝʢʦ ʥʝ ʢʦʞʥʘ 
ʙʫʜʽʚʝʣʴʥʘ ʬʽʨʤʘ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʪʘʢʠʡ ʧʘʨʢ ʦʙʣʘʜʥʘʥʥʷ ʚ ʜʦʩʪʘʪʥʴʦ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ. ɸ ʪʦʤʫ ʩʘʤʝ ʧʘʨʢ 
ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʻ ʪʽʻʶ ʢʨʘʧʢʦʶ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʙʽʟʥʝʩ-ʽʥʪʝʨʝʩʠ ʙʫʜʽʚʝʣʴʥʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʙʽʟʥʝʩ-
ʽʥʪʝʨʝʩʠ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 
ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

                                                                                                                               ʊʘʙʣʠʮʷ 1 
ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʬʫʥʜʘʤʝʥʪʫ ʝʣʝʚʘʪʦʨʘ 

ʅʦʤʝʨ ʢʨʘʧʢʠ ʚʠʤʽʨʫ ʌʘʢʪʠʯʥʘ ʤʽʮʥʽʩʪʴ , ʄʇʘ ʂʣʘʩ ʤʽʮʥʦʩʪʽ 

ʉʪʽʥʘ 1 33,1 ɺ25 

ʉʪʽʥʘ 2 24,3 ɺ20 

ʉʪʽʥʘ 3 22,2 ɺ15 

ʉʪʽʥʘ 4 22,6 ɺ20 

ʉʪʽʥʘ 5 16,6 ɺ12,5 

ʉʪʽʥʘ 6 24,5 ɺ20 

ʇʝʨʝʢʨʠʪʪʷ 1 27,6 ɺ22,5 

ʇʝʨʝʢʨʠʪʪʷ 2 29,7 ɺ22,5 

ʇʝʨʝʢʨʠʪʪʷ 3 34,3 ɺ27,5 

 
ɺʠʷʚʣʝʥʠʡ ʨʦʟʢʠʜ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʻ ʧʦʛʨʽʰʥʽʩʪʶ ʤʝʪʦʜʫ  ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ 

ʫʩʪʘʪʢʫʚʘʥʥʷ: ʚʠʤʽʨʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ  ʙʘʛʘʪʦʨʘʟʦʚʦ (ʥʝ ʤʝʥʰ 15 ʨʘʟʽʚ ʫ ʢʦʞʥʽʡ ʢʨʘʧʮʽ ʡ ʜʚʦʤʘ ʨʽʟʥʠʤʠ 
ʪʠʧʘʤʠ ʧʨʠʣʘʜʽʚ). ʊʘ ʡ ʨʽʟʥʠʮʷ ʚ ʤʽʮʥʦʩʪʽ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʙʫʣʘ ʚʠʜʥʘ ʡ ʧʦ ʢʦʣʴʦʨʘʭ ʙʝʪʦʥʫ, ʽ ʧʦ ʭʘʨʘʢʪʝʨʽ 
ʡʦʛʦ ʧʦʚʝʨʭʥʽ. ɼʠʚʥʠʤ ʧʨʠ ʮʴʦʤʫ ʟʜʘʚʘʣʦʩʷ ʪʝ, ʱʦ ʜʦʢʫʤʝʥʪʘʮʽʷ ʥʘ ʪʦʚʘʨʥʠʡ ʙʝʪʦʥ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘ ʡʦʛʦ 
ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʎʝʡ ʬʘʢʪ 
ʧʽʜʪʚʝʨʜʞʫʚʘʚʩʷ ʡ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ-ʢʫʙʠʢʽʚ. ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʬʫʥʜʘʤʝʥʪʫ 
ʥʝ ʧʦʚʠʥʥʘ ʙʫʣʘ ʙʫʪʠ ʤʝʥʰʦʾ, ʯʠʤ ɺ22,5.  ɸ ʥʘ ʜʽʣʽ ʙʫʣʘ. ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ, ʱʦ ʩʘʤʝ 
ʥʝʜʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʙʨʫʚʘʥʥʷ ʙʝʪʦʥʫ ʡ ʧʨʠʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʟ ʷʢʽʩʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʮʽʣʢʦʤ ʩʪʝʨʧʥʦʤʫ ʚʩʪʘʪʢʫʚʘʥʥʽ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 
ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʪʠʭ ʯʠ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ, ʘʣʝ ʡ ʟʜʽʡʩʥʠʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʠʡ ʘʥʘʣʽʟ ʥʝʜʦʣʽʢʽʚ ʯʠ 
ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʈʆɿʊɸʐʋɺɸʅʅʗ ʇʆɿɼʆɺɾʅɯʍ ʅɸʉʂʈɯɿʅʀʍ ʊʈɯʑʀʅ  
ʇʆ ɺʀʉʆʊɯ ʇɽʈɽʈɯɿʋ ʅɸ ʅɽʉʋʏʋ ɿɼɸʊʅɯʉʊʔ ɼɽʈɽɺôʗʅʀʍ ɹɸʃʆʂ 

 
ʂʦʣʝʩʥʠʢ ʃ.ʄ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ. ,ʩʪ.. ʚʠʢʣ. ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʚ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʝʣʴ ʚʠʥʠʢʘʶʪʴ ʪʨʽʱʠʥʠ. ʆʩʦʙʣʠʚʦ ʨʦʟʧʦʚʩʶʜʞʝʥʝ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ. ɺʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʥʝ ʦʧʠʩʘʥʝ ʚ ʥʦʨʤʘʪʠʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 
ʧʦ ʧʨʦʝʢʪʫʚʘʥʥʶ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʦʙʩʪʝʞʝʥʥʶ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 

ʆʜʥʘʢ ʟ ʧʨʘʢʪʠʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʙʫʜʽʚʣʷʤʠ ʙʣʠʟʴʢʦ 80 % ʜʝʨʝʚôʷʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʤʘʶʪʴ ʪʘʢʠ ʜʝʬʝʢʪʠ. ɿʘʟʚʠʯʘʡ ʪʘʢʽ ʪʨʽʱʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʦʩʽ ʝʣʝʤʝʥʪʫ ʘʙʦ ʙʣʠʟʴʢʦ ʜʦ ʥʝʾ. ɸʣʝ 
ʪʨʘʧʣʷʶʪʴʩʷ ʚʠʧʘʜʢʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʨʠʦʧʦʨʥʠʭ ʜʽʣʷʥʢʘʭ, ʢʦʣʠ ʮʝʡ ʜʝʬʝʢʪ ʟʥʘʯʥʦ ʟʤʽʱʝʥʠʡ ʜʦ ʢʨʘʶ 
ʝʣʝʤʝʥʪʘ. 

ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʝ ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʧʨʦʙʠ ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʥʝʩʫʯʫ 
ʟʜʘʪʥʽʩʪʴ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʊʘʢ ɯ.ʄ. ʂʚʘʩʥʽʢʦʚ ʚʠʟʥʘʯʘʚ ʛʨʘʥʠʯʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʟ ʫʤʦʚʠ 
ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʙʘʣʢʠ ʧʨʠ ʩʢʦʣʶʚʘʥʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʨʘʥʠʯʥʠʭ ʩʢʦʣʶʶʯʠʭ ʥʘʧʨʫʞʝʥʴ, 
ʛʣʠʙʠʥʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ. 

ʄ.ʃ. ɹʽʨʽʯʝʚʩʴʢʠʡ ʨʦʟʛʣʷʥʫʚ ʦʢʨʝʤʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʨʘʭʫʥʢʫ ʜʝʨʝʚôʷʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 
ʟʘʟʥʘʶʪʴ ʟʛʠʥ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʥʘʩʢʨʽʟʥʦʾ ʪʨʽʱʠʥʠ. ɺʨʘʭʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʥʘʩʢʨʽʟʥʠʭ ʪʨʽʱʠʥ, ʷʢʽ 
ʚʠʭʦʜʷʪʴ ʥʘ ʪʦʨʝʮʴ ʝʣʝʤʝʥʪʫ, ʚʠʢʦʥʫʚʘʣʦʩʷ ʟʘ ʤʝʪʦʜʦʤ ʩʢʣʘʜʝʥʠʭ ʩʪʝʨʞʥʽʚ ɸ.ʈ. ʈʞʘʥʽʮʠʥʘ. ʊʘʢʠʡ 
ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʪʨʽʱʠʥʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ ʝʣʝʤʝʥʪʫ. 
ʄ.ʃ. ɹʽʨʽʯʝʚʩʴʢʠʤ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʽ ʛʨʘʬʽʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ 
ʤʽʮʥʽʩʪʴ ʜʝʨʝʚôʷʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʟʥʘʶʪʴ ʟʛʠʥ. ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 
ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʝʣʴ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʥʝʥʘʩʢʨʽʟʥʽ 
ʪʨʽʱʠʥʠ. 

ɹʫʣʠ ʩʧʨʦʙʠ ʚʨʘʭʫʚʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʽ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʖ.ʆ. ɺʘʨʬʦʣʦʤʻʻʚ ʽ 
ʃ.ɻ. ʇʦʪʫʪʢʽʥ ʤʦʜʝʣʶʚʘʣʠ ʚʝʣʠʢʦʧʨʦʣʴʦʪʥʫ ʜʝʨʝʚôʷʥʫ ʢʣʝʻʥʫ ʙʘʣʢʫ ʟ ʙʦʣʪʦʚʠʤ ʢʨʽʧʣʝʥʥʷʤ ʫ ʚʫʟʣʽ 
ʦʙʧʠʨʘʥʥʷ ʧʣʦʩʢʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʩʭʝʤʦʶ. ɹʦʣʪʦʚʝ ʢʨʽʧʣʝʥʥʷ ʚ ʦʧʦʨʥʦʤʫ ʚʫʟʣʽ ʙʘʣʢʠ ʽʤʽʪʫʚʘʣʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʚ ʟʦʥʽ ʦʪʚʦʨʫ.ʆʜʥʘʢ ʮʠʤ ʤʝʪʦʜʦʤ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 
ʦʙ'ʻʤʥʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʙʘʣʢʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʜʝʬʝʢʪʦʤ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʨʴʦʭ 
ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʫ ʚʩʽʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʣʦʱʠʥʘʭ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʚʘʪʠ ʝʣʝʤʝʥʪ ʟ 
ʥʝʥʘʩʢʨʽʟʥʦʶ ʪʨʽʱʠʥʦʶ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʽʚʥʷʪʠ ʦʙ'ʻʤʥʠʡ ʥʘʧʨʫʞʝʥʠʡ 
ʩʪʘʥ ʽ ʟʤʽʥʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʝʨʝʚ'ʷʥʠʭ ʙʘʣʦʢ ʟ ʪʨʽʱʠʥʘʤʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ 
ʧʝʨʝʨʽʟʫ ʽ ʙʘʣʦʢ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʝʟ ʜʝʬʝʢʪʽʚ. 

ʆʙʩʪʝʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 50 ... 150 ʨʦʢʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʙʣʠʟʴʢʦ 
80% ʙʘʣʦʢ ʧʝʨʝʢʨʠʪʪʽʚ ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʨʽʱʠʥʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʧʨʠʯʦʤʫ 92% ʟ ʥʠʭ 
ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʙʦʢʫ ʪʦʨʮʽʚ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʙʘʣʦʢ ʚʠʢʦʥʫʚʘʣʠ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʃʠʨʘ-ʉɸʇʈ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʧʨʠʡʤʘʣʠ ʙʘʣʢʠ ʜʦʚʞʠʥʦʶ 6 ʤ ʽ ʧʝʨʝʨʽʟʦʤ 250Ĭ300 ʤʤ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ Ὄ
ὒ
ρ
ςπ (Ὄ 

ï ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ). 
ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɼɹʅ ɺ.2.6-161:2010 (ɼʦʜʘʪʦʢ ɸ) ʧʨʠʡʥʷʪʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʠʥʠ: ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʫʟʜʦʚʞ ʦʩʽ ʢʦʥʩʪʨʫʢʮʽʾὉ ρππππ ̇˜,́ ʧʦʧʝʨʝʢ ʦʩʽ 

ʢʦʥʩʪʨʫʢʮʽʾὉȟ τππ ̇˜;́ ʤʦʜʫʣʴ ʟʩʫʚʫ Ὃ υππ ̇˜;́ ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ ’ ȟ πȟυ, ’ȟ πȟπς. 

ʉʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʙʘʣʢʫ ʙʝʟ ʪʨʽʱʠʥʠ ʧʨʠ ʰʘʨʥʽʨʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʽ ʾʾ ʥʘ ʦʜʥʽʡ ʦʧʦʨʽ ʽ 
ʚʽʣʴʥʦʤʫ ʦʙʧʠʨʘʥʥʽ ʥʘ ʽʥʰʽʡ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʘʣʢʫ ʧʨʠʡʤʘʣʦʩʷ ʷʢ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʧʦ ʚʠʧʨʦʙʫʚʘʥʥʶ 

ʜʝʨʝʚôʷʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʛʠʥ ï ʜʚʽ ʟʦʩʝʨʝʜʞʝʥʠʭ ʩʠʣʠ ʥʘ ʚʽʜʩʪʘʥʽ ρ
σὰ ʚʽʜ ʦʧʦʨʠ. ɺʝʣʠʯʠʥʘ ʩʠʣʠ 

ʚʠʟʥʘʯʘʣʘʩʷ ʨʦʟʨʘʭʫʥʢʦʤ ʽʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʜʝʨʝʚôʷʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʱʦ ʟʘʟʥʘʻ ʟʛʠʥ ὖ τυ ̋ .̊  
ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʙʘʣʢʫ ʟ ʥʘʩʢʨʽʟʥʦʶ ʪʦʨʮʝʚʦʾ ʪʨʽʱʠʥʦʶ (ʚʽʜ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʦʾ ʦʧʦʨʠ) 

ʜʦʚʞʠʥʦʶ ὅ  0,6; 1,2; 1,8; 2,4; 3,0; 3,6 ʤ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ ʽ ʜʦʚʞʠʥʠ ʙʘʣʢʠ (ὅȾὒ) ʩʢʣʘʣʦ 
ʚʽʜʧʦʚʽʜʥʦ 0,1; 0,2; 0,3; 0,4; 0,5; 0,6. ɻʦʨʠʟʦʥʪʘʣʴʥʫ ʪʨʽʱʠʥʫ ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʧʦʧʝʨʝʯʥʦʛʦ 
ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʷʢ ʩʢʽʥʯʝʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʤʘʻ ʪʽ ʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʡ ʜʝʨʝʚʠʥʘ, ʘʣʝ ʥʠʟʴʢʠʡ ʤʦʜʫʣʴ 
ʟʩʫʚʫ: Ὃ πȟππσ ̇˜.́ ʈʦʟʤʽʨ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʟʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʽʱʠʥʠ ʟʤʝʥʰʝʥʠʡ ʚ ʜʚʘ ʨʘʟʠ. 

ʇʦ ʰʠʨʠʥʽ ʧʝʨʝʨʽʟʫ ʚʝʣʠʯʠʥʫ ʥʘʧʨʫʞʝʥʴ ʙʨʘʣʠ ʚʠʭʦʜʷʯʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 
ʅʘ ʧʽʜʩʪʘʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʨʝʚ'ʷʥʠʭ ʙʘʣʦʢ ʟ ʪʨʽʱʠʥʘʤʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʦʙ'ʻʤʥʠʤ 

ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʤʝʪʦʜʦʤ ʩʢʣʘʜʝʥʠʭ ʩʪʨʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟʘ ʮʠʤʠ 
ʤʝʪʦʜʘʤʠ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʽ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2,4 ... 16,3 ʽ 20,7 ... 31, 3%. 
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ʂʦʩʪʝʮʴʢʠʡ ɯ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʫʰʠʥ ɺ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʠʩʪʝʤʘ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʦʣʦʥʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʤʦʥʪʘʞʫ ʛʝʦʤʝʪʨʠʯʥʫ 

ʥʝʟʤʽʥʶʚʘʥʽʩʪʴ ʢʘʨʢʘʩʘ ʽ ʡʦʛʦ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ (ʩʧʨʠʡʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʜʝʷʢʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ), ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʢʦʣʦʥ ʽʟ ʧʣʦʱʠʥʠ ʧʦʧʝʨʝʯʥʠʭ ʨʘʤ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʥʝʦʙʭʽʜʥʽ ʭʦʯʘ ʙ ʦʜʠʥ ʚʝʨʪʠʢʘʣʴʥʠʡ ʞʦʨʩʪʢʠʡ ʜʠʩʢ ʧʦ ʜʦʚʞʠʥʽ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʣʦʢʫ ʡ ʩʠʩʪʝʤʘ ʧʦʟʜʦʚʞʥʽʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʨʠʢʨʽʧʣʶʶʪʴ ʢʦʣʦʥʠ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʫ 
ʞʦʨʩʪʢʠʡ ʜʠʩʢ, ʜʦ ʦʩʪʘʥʥʴʦʛʦ. ʋ ʞʦʨʩʪʢʽ ʜʠʩʢʠ ʚʢʣʶʯʝʥʽ ʜʚʽ ʢʦʣʦʥʠ, ʧʽʜʢʨʘʥʦʚʘ ʙʘʣʢʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ 
ʨʦʟʧʽʨʢʠ ʡ ˇʨʘʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠ ʰʘʨʥʽʨʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʜʠʩʢʘ ʛʝʦʤʝʪʨʠʯʥʫ 
ʥʝʟʤʽʥʶʚʘʥʽʩʪʴ. ˆʨʘʪʠ ʯʘʩʪʽʰʝ ʧʨʦʝʢʪʫʶʪʴʩʷ ʭʨʝʩʪʦʚʦʾ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʧʨʘʮʶʶʪʴ ʥʘ ʨʦʟʪʷʛʘʥʥʷ ʧʨʠ ʙʫʜʴ-
ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ ʩʠʣ, ʧʝʨʝʜʘʥʠʭ ʥʘ ʜʠʩʢ, ʽ ʪʨʠʢʫʪʥʦʾ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʧʨʘʮʶʶʪʴ ʥʘ ʨʦʟʪʷʛʘʥʥʷ ʡ ʩʪʠʩʢ. 
ʉʭʝʤʘ ˇʨʘʪ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʾʾ ʝʣʝʤʝʥʪʠ ʙʫʣʦ ʟʨʫʯʥʦ ʢʨʽʧʠʪʠ ʜʦ ʢʦʣʦʥ (ʢʫʪʠ ʤʽʞ ʚʝʨʪʠʢʘʣʣʶ ʡ 
ʝʣʝʤʝʥʪʘʤʠ ˇʨʘʪʠ ʙʣʠʟʴʢʽ ʜʦ 45Á). ʇʨʠ ʙʽʣʴʰʠʭ ʢʨʦʢʘʭ ʢʦʣʦʥ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ ʜʦʮʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 
ʜʠʩʢʘ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭʰʘʨʥʽʨʥʦʾ ˇʨʘʪʯʘʩʪʦʾ ʨʘʤʠ, ʘ ʫ ʚʝʨʭʥʴʦʾ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʢʨʦʢʚʷʥʦʾ ʬʝʨʤʠ. ʈʦʟʧʽʨʢʠ 
ʡ ˇʨʘʪʠ ʧʨʠ ʤʘʣʠʭ ʚʠʩʦʪʘʭ ʧʝʨʝʪʠʥʫ ʢʦʣʦʥ (ʥʘʧʨʠʢʣʘʜ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʜʥʽʡ 
ʧʣʦʱʠʥʽ, ʘ ʧʨʠ ʙʽʣʴʰʠʭ ʚʠʩʦʪʘʭ (ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʢʦʣʦʥʠ) - ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ. ʅʘ ʚôʷʟʦʚʽ ʜʠʩʢʠ ʧʝʨʝʜʘʶʪʴʩʷ 
ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʽ ʪʦʤʫ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ ʚʦʥʠ ʟ'ʻʜʥʫʶʪʴʩʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ˇʨʘʪʯʘʩʪʠʤʠ ʟʚ'ʷʟʢʘʤʠ. 

ʇʨʠ ʨʦʟʤʽʱʝʥʥʽ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ (ʚôʷʟʦʚʠʭ ʙʣʦʢʽʚ) ʫʟʜʦʚʞ ʙʫʜʠʥʢʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʴ ʢʦʣʦʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʧʦʟʜʦʚʞʥʽʭ ʝʣʝʤʝʥʪʽʚ. ʗʢʱʦ ʧʦʩʪʘʚʠʪʠ 
ʜʠʩʢʠ ʧʦ ʪʦʨʮʷʭ ʙʫʜʠʥʢʫ, ʪʦ ʫ ʚʩʽʭ ʧʦʟʜʦʚʞʥʽʭ ʝʣʝʤʝʥʪʘʭ (ʧʽʜʢʨʘʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʽʜʢʨʦʢʚʷʥʽ ʬʝʨʤʠ, 
ʨʦʟʧʽʨʢʠ ʟʚ'ʷʟʢʽʚ) ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʟʫʩʠʣʣʷ Ft. 

ʊʦʤʫ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʜʦʚʞʠʥʽ ʙʫʜʠʥʢʫ (ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʣʦʢʫ) ʩʪʘʚʠʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʚ 
ʦʜʥʽʡ ʧʘʥʝʣʽ. ʇʨʠ ʚʝʣʠʢʽʡ ʜʦʚʞʠʥʽ ʙʫʜʠʥʢʫ (ʘʙʦ ʙʣʦʢʫ) ʜʣʷ ʢʦʣʦʥ ʫ ʪʦʨʮʷʭ ʟʨʦʩʪʘʶʪʴ ʥʝʧʨʫʞʥʽ 
ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʜʘʪʣʠʚʦʩʪʽ ʢʨʽʧʣʝʥʴ ʧʦʟʜʦʚʞʥʽʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʢʦʣʦʥ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʪʦʨʮʷ ʜʦ 
ʜʠʩʢʘ ʦʙʤʝʞʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʢʨʽʧʣʝʥʥʷ ʢʦʣʦʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʣʠʟʴʢʦ ʜʦ ʪʦʨʮʷ, ʚʽʜ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ. ʋ 
ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʝʨʪʠʢʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʩʪʘʚʣʷʪʴʩʷ ʫ ʜʚʦʭ ʧʘʥʝʣʷʭ, ʧʨʠʯʦʤʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʾʭʥʽʤʠ ʦʩʷʤʠ ʧʦʚʠʥʥʝ 
ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʟʫʩʠʣʣʷ Ft ʥʝ ʙʫʣʠ ʜʫʞʝ ʚʝʣʠʢʽ. ɻʨʘʥʠʯʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʠʩʢʘʤʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʦʞʣʠʚʠʭ 
ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ (ʨʽʟʥʠʭ ʜʣʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʽ ʥʝʦʧʘʣʶʚʘʥʠʭ ʙʫʜʠʥʢʽʚ, ʱʦ ʙʫʜʫʶʪʴʩʷ ʚ ʨʘʡʦʥʘʭ ʟ 
ʨʽʟʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʟʠʤʦʚʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ) ʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʤʠ  

ʇʦ ʪʦʨʮʷʭ ʙʫʜʠʥʢʫ ʢʨʘʡʥʽ ʢʦʣʦʥʠ ʽʥʦʜʽ ʟ'ʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʛʥʫʯʢʠʤʠ ʚʝʨʭʥʽʤʠ ʟʚ'ʷʟʢʘʤʠ. 
ɺʥʘʩʣʽʜʦʢ ʚʽʜʥʦʩʥʦ ʤʘʣʦʾ ʪʚʝʨʜʦʩʪʽ ʥʘʜʢʨʘʥʦʚʦʾ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʟʚ'ʷʟʢʽʚ ʫ 
ʪʦʨʮʝʚʠʭ ʧʘʥʝʣʷʭ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʛʘʭ. ɺʝʨʭʥʽ ʪʦʨʮʝʚʽ ʟʚ'ʷʟʢʠ ʪʘʢʦʞ 
ʨʦʙʣʷʪʴ ʫ ʚʠʛʣʷʜʽ ʭʨʝʩʪʽʚ, ʱʦ ʜʦʮʽʣʴʥʦ ʟ ʧʦʛʣʷʜʫ ʤʦʥʪʘʞʥʠʭ ʫʤʦʚ ʡ ʦʜʥʦʪʠʧʥʦʩʪʽ ʨʽʰʝʥʴ. 

ɺʝʨʭʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʚʘʨʪʦ ʨʦʟʤʽʱʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚ ʪʦʨʮʝʚʠʭ ʧʘʥʝʣʷʭ ʙʫʜʠʥʢʫ, ʘʣʝ ʡ ʫ 
ʧʘʥʝʣʷʭ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʰʚʽʚ, ʪʦʤʫ ʱʦ ʮʝ ʧʽʜʚʠʱʫʻ ʧʦʟʜʦʚʞʥʶ ʪʚʝʨʜʽʩʪʴ ʚʝʨʭʥʴʦʾ 
ʯʘʩʪʠʥʠ ʢʘʨʢʘʩʘ; ʢʨʽʤ ʪʦʛʦ, ʫ ʧʨʦʮʝʩʽ ʟʚʝʜʝʥʥʷ ʮʝʭʫ ʢʦʞʝʥ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʙʣʦʢ ʤʦʞʝ ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ 
ʯʘʩʫ ʷʚʣʷʪʠ ʩʦʙʦʶ ʩʘʤʦʩʪʽʡʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʢʦʤʧʣʝʢʩ. 

 
ʊʘʙʣʠʮʷ.1 ɻʨʘʥʠʯʥʽ ʨʦʟʤʽʨʠ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚôʷʟʘʤʠ  

 
ɺʝʨʪʠʢʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʢʦʣʦʥʘʤʠ ʩʪʘʚʣʷʪʴ ʧʦ ʚʩʽʭ ʨʷʜʘʭ, ʢʦʣʦʥ ʙʫʜʠʥʢʫ; ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʾʭ ʪʨʝʙʘ 

ʤʽʞ ʪʠʤʠ ʩʘʤʠʤʠ ʦʩʷʤʠ. 
ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʚ'ʷʟʢʽʚ ʧʦ ʩʝʨʝʜʥʽʭ ʨʷʜʘʭ ʢʦʣʦʥ ʫ ʧʽʜʢʨʘʥʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʨʪʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʘ ʫʤʦʚʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʤʽʞ ʢʦʣʦʥʘʤʠ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ 
ʢʦʥʩʪʨʫʶʶʪʴ ʧʦʨʪʘʣʴʥʽ ʟʚ'ʷʟʢʠ. 

ɿʚ'ʷʟʢʫ, ʫʩʪʘʥʦʚʣʶʚʘʥʽ ʚ ʤʝʞʘʭ ʚʠʩʦʪʠ ʨʠʛʝʣʽʚ ʫ ʚôʷʟʝʚʦʤʫ ʙʣʦʮʽ ʡ ʪʦʨʮʝʚʠʭ ʢʨʦʢʘʭ, ʧʨʦʝʢʪʫʶʪʴ 
ʫ ʚʠʛʣʷʜʽ ʩʘʤʦʩʪʽʡʥʠʭ ʬʝʨʤ (ʤʦʥʪʘʞʥʦʛʦ ʝʣʝʤʝʥʪʘ), ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ ʩʪʘʚʣʷʪʴ ʨʦʟʧʽʨʢʠ. 

ʇʦʟʜʦʚʞʥʽ ʝʣʝʤʝʥʪʠ ʟʚ'ʷʟʢʽʚ ʫ ʢʨʘʧʢʘʭ ʢʨʽʧʣʝʥʥʷ ʜʦ ʢʦʣʦʥ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʟʤʽʱʫʚʘʥʽʩʪʴ ʮʠʭ 
ʢʨʘʧʦʢ ʽʟ ʧʣʦʱʠʥʠ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ. ʎʽ ʪʦʯʢʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʢʦʣʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ 
ʰʘʨʥʽʨʥʠʤʠ ʦʧʦʨʘʤʠ. ʇʨʠ ʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ ʙʫʚʘʻ ʜʦʮʽʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʦʜʘʪʢʦʚʦʾ 
ʨʦʟʧʽʨʢʠ, ʱʦ ʟʘʢʨʽʧʣʶʻ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʢʦʣʦʥʠ ʧʦʩʝʨʝʜʠʥʽ ʾʾ ʚʠʩʦʪʠ ʡ ʩʢʦʨʦʯʫʻ ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ 
ʢʦʣʦʥʠ. 

  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʜʽʚʣʽ ɺʽʜ ʪʦʨʮʶ ʙʣʦʢʫ ʜʦ ʦʩʽ 
ʥʘʡʙʣʠʞʯʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʚôʷʟʠ 

ʄʽʞ ʦʩʷʤʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚôʷʟʽʚ ʚ 
ʦʜʥʦʤʫ ʙʣʦʢʫ 

ʆʧʘʣʶʚʘʥʽ 
ʅʝʦʧʘʣʶʚʘʥʽ ʪʘ ʛʘʨʷʯʽ ʮʝʭʠ 

90 (60) 
75 (50) 

60 (50) 
50 (40) 
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ʂʃɸʉʀʌɯʂɸʎɯʗ ɺʀɼɯɺ ʉʇʆʈʊʋ, ʑʆ ʍɸʈɸʂʊɽʈʀɿʋʖʊʔ ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅɯ 
ʂʆʄʇʃɽʂʉʀ ɼʃʗ ɽʂʉʊʈɽʄɸʃʔʅʀʍ ɺʀɼɯɺ ʉʇʆʈʊʋ 

 
ʂʨʷʪʦʚ ɸ.ɺ.,ʩʪʫʜ. 5 ʢʫʨʩʫ ɹʌ, ʩʧʝʮ. 191 çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢ-ʯ ɸ.ʉ. ɹʦʨʦʜʘʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʥʘʫʢʦʚʽʡ ʧʨʘʢʪʠʮʽ ʧʦʥʷʪʪʷ ʥʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʚʠʜʠ ʨʝʢʨʝʘʮʽʾ ʨʦʟʤʝʞʦʚʫʶʪʴ, ʧʨʦʪʝ 

ʯʝʨʝʟ ʩʧʽʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʯʠʥʢʫ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʠʱʝʟʛʘʜʘʥʽ ʪʝʨʤʽʥʠ 
ʨʦʟʛʣʷʜʘʶʪʴ ʩʫʢʫʧʥʦ.  

ɽʢʩʪʨʝʤʘʣʴʥʘ ʨʝʢʨʝʘʮʽʷ ï ʮʝ ʨʝʢʨʝʘʮʽʷ, ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʾ ʧʦʚôʷʟʘʥʽ ʟ ʨʠʟʠʢʦʤ ʪʨʘʚʤʘʪʠʟʤʫ 
ʪʘ ʨʠʟʠʢʦʤ ʜʣʷ ʞʠʪʪʷ. ʇʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʴ ʱʝ ʜʦʩʢʦʥʘʣʦ ʥʝ ʨʦʟʨʦʙʣʝʥʠʡ, ʪʦʤʫ ʧʨʠ ʾʭ 
ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʚʯʝʥʽ ʦʧʠʨʘʶʪʴʩʷ ʥʘ ʧʦʜʽʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ, ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʜʘʥʦʛʦ ʚʠʜʫ ʨʝʢʨʝʘʮʽʾ. ɺ ʩʪʨʫʢʪʫʨʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʨʝʢʨʝʘʮʽʾ ʚʭʦʜʷʪʴ 
ʝʢʩʪʨʝʤʘʣʴʥʘ ʪʘ ʧʨʠʛʦʜʥʠʮʴʢʘ ʨʝʢʨʝʘʮʽʷ. ʂʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʘ 
ʨʝʢʨʝʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʧʨʠʨʦʜʥʴʦʤʫ ʯʠ ʫʨʙʘʥʽʟʦʚʘʥʦʤʫ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʦʜʥʦʛʦ ʟ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢ ʦʩʥʦʚʠ ʩʝʨʝʜʦʚʠʱʘ ʘʪʨʘʢʮʽʾ. ʋʤʦʚʥʦ ʥʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʠʧʠ 
ʨʝʢʨʝʘʮʽʾ ʤʦʞʥʘ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥ ̔ʛʨʫʧʠ: ʚʫʣʠʯʥʽ, ʛʽʨʩʴʢʽ, ʧʦʚʽʪʨʷʥʽ, ʚʦʜʥʽ, ʥʘʟʝʤʥʽ. 

ɼʦ ʧʦʚʽʪʨʷʥʦʛʦ ʪʠʧʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʨʝʢʨʝʘʮʽʾ ʚʽʜʥʦʩʷʪʴ ʧʘʨʘʰʫʪʠʟʤ, ʜʝʣʴʪʘʧʣʘʥʝʨʠʟʤ ʪʘ 
ʧʘʨʘʧʣʘʥʝʨʠʟʤ, ʢʘʡʪʠʥʛ, ʚʝʨʪʦʣʽʪʥʽ ʝʢʩʢʫʨʩʽʾ ʪʦʱʦ.ʂʦʞʝʥ ʟ ʥʠʭ ʤʘʻʩʚʦʾʦʩʦʙʣʠʚʦʩʪʽ, ʪʘ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʠ ʧʘʨʘʰʫʪʥʦʤʫ ʩʧʦʨʪʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʢʨʝʘʥʪʦʤ 
ʜʝʪʘʣʴʥʦʛʦ ʽʥʩʪʨʫʢʪʘʞʫ ʪʘ ʟʘʥʷʪʴ ʥʘ ʪʨʝʥʘʞʝʨʘʭ, ʧʘʩʘʞʠʨʩʴʢʠʤʣʽʪʘʢʦʤʤʽʩʪʢʽʩʪʶʚʽʜ 8 ʤʽʩʮ ʨʝʢʨʝʘʥʪ 
ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʥʘ ʚʠʩʦʪʫ 1000 ʤ ʟʚʽʜʢʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷʩʪʨʠʙʦʢ ʟ ʧʘʨʘʰʫʪʦʤ. ɸʨʝʘʣʦʤ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ 
ʚʠʜʫ ʚʽʜʧʦʯʠʥʢʫ ʻ ʥʝʚʝʣʠʢʽ ʘʝʨʦʜʨʦʤʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʩʧʦʨʪʠʚʥʽ ʥʘ ʤʘʣʦʛʘʙʘʨʠʪʥʽ ʧʘʩʘʞʠʨʩʴʢʽ 
ʣʽʪʘʢʠ. 

ʆʩʥʦʚʥʫ ʟʦʥʫ ʙʫʜʫʪʴ ʬʦʨʤʫʚʘʪʠ ʨʽʚʥʠʥʥʽ ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʘ ʩʘʤʝ ɹʦʛʦʨʦʜʯʘʥʩʴʢʦʛʦ, 
ɼʦʣʠʥʩʴʢʦʛʦ, ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ ʂʦʣʦʤʠʡʩʴʢʦʛʦ ʪʘ ʂʦʩʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ. ɺʫʟʣʦʚʽ ʝʣʝʤʝʥʪʠ ʨʦʟʚʠʪʢʫ 
ʧʦʚʽʪʨʷʥʦʾ ʨʝʢʨʝʘʮʽʾ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʥʘ ʙʘʟʽ ʽʩʥʫʶʯʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ɺʦʨʦʭʪʽ, ʇʦʣʷʥʠʮʽ, 
ʄʝʞʠʛʽʨôʾ, ɺʝʨʭʦʚʠʥʽʪʦʱʦ. 

ɼʦ ʛʽʨʩʴʢʦʛʦ ʪʠʧʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʨʝʢʨʝʘʮʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʛʽʨʩʴʢʠʡ ʚʝʣʦʩʠʧʝʜ, ʪʫʨʠʩʪʠʯʥʽ ʧʦʭʦʜʠ, 
ʩʧʝʣʝʦʨʝʢʨʝʘʮʽʷ ʪʦʱʦ. ʑʦʜʦ ʦʩʪʘʥʥʴʦʛʦ, ʪʦ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʽʢʦʤʛʽʨʩʴʢʠʭʧʦʨʽʜ ʂʘʨʧʘʪ 
ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʢʘʨʩʪʦʚʠʭ ʨʦʟʣʦʤʽʚ ʪʘ ʧʝʯʝʨ, ʷʢ ʨʝʩʫʨʩʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʧʝʣʝʦʨʝʢʨʝʘʮʽʾ, ʧʨʦʪʝ ʚʩ ̔ ʽʥʰʽ ʚʠʜʠ 
ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʬʘʢʪʠʯʥʦ ʥʘ ʚʩʽʡʪʝʨʠʪʦʨʽʾʂʘʨʧʘʪʩʴʢʦʛʦʨʝʛʽʦʥʫ, ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʷʢ ʽʩʥʫʶʯʫ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʘʢ ʨʦʟʚʠʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

ʇʨʠʨʦʜʥʴʦ-ʣʘʥʜʰʘʬʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʽʦʥʫ ʩʪʘʚʣʷʪʴ ʩʚʽʡ ʚʽʜʙʠʪʦʢ ʥʘ ʨʦʟʚʠʪʦʢ ʚʦʜʥʠʭ ʪʠʧʽʚ 
ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʨʝʢʨʝʘʮʽʾ. ʆʩʦʙʣʠʚʘ ʧʘʚʦʜʢʦʚʘ ʤʝʨʝʞʘ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ ʪʘ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʟʘʙʝʟʧʝʯʫʻ 
ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʘʬʪʠʥʛʫ. ɺ ʩʝʨʝʜʥʽʡ ʪʘ ʥʠʞʥʽʡʯʘʩʪʠʥʽʛʽʜʨʦʤʝʨʝʞʽʏʝʨʝʤʦʰʘ, ʇʨʫʪʘ, 
ɹʠʩʪʨʠʮʽ ʅʘʜʚʽʨʥʷʥʩʴʢʦʾ ʪʘ ʉʦʣʦʪʚʠʥʩʴʢʦʾ, ʈʠʙʥʠʮʽʱʝ ʟ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ ʥʝʦʨʛʘʥʽʟʦʚʘʥʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʬʪʠʥʛ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʦʜʥʦʛʦ ʪʠʧʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾʨʝʢʨʝʘʮʽʾʧʦʚʥʽʩʪʶʚʽʜʩʫʪʥʷ, 
ʭʦʯʘʱʦʨʦʢʫʧʨʠʨʽʩʪʨʝʢʨʝʘʥʪʽʚ, ʱʦʦʨʽʻʥʪʫʶʪʴ ʥʘ ʜʘʥʠʡ ʪʠʧ ʨʝʢʨʝʘʮʽʾʟʨʦʩʪʘʻ ʥʘ 10-15%. 

ɼʦ ʥʘʟʝʤʥʦʛʦ ʪʠʧʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʨʝʢʨʝʘʮʽ ʾʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʚʠʜʠ ʨʝʢʨʝʘʮʽʾ, ʱʦ ʧʝʨʝʡʰʣʠ ʚ 
ʧʣʦʱʠʥʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʟʤʘʛʘʥʴ ʧʽʜ ʝʛʽʜʦʶ 
ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ. ɺ ʩʚʽʪʦʚʽʡ ʨʝʢʨʝʘʮʽʾ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʧʨʦʚʦʜʠʪʴ 
ʢʦʤʧʘʥʽʷ çRED BULL CHALLENGEè. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʨʝʢʨʝʘʮʽʾ ʻ ʛʽʨʩʴʢʠʡ ʚʝʣʦʩʠʧʝʜ (MTB), ʛʽʨʩʴʢʠʡ 
ʩʪʝʡʪʙʦʨʜʠʥʛ, ʬʨʽʩʪʘʡʣʫʩʽʭʚʠʜʽʚʛʽʨʩʴʢʦʣʠʞʥʦʛʦ ʩʧʦʨʪʫ ʪʦʱʦ. ʈʦʟʚʠʪʦʢʜʘʥʦʛʦ ʪʠʧʫ ʨʝʢʨʝʘʮʽʾ ʤʦʞʝ 
ʬʦʨʤʫʚʘʪʠʩʷ ʚ ʘʨʝʘʣʽ ʚʚʩʴʦʛʦ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʥʦʫʙʦʨʜʠʥʛ - ʟʠʤʦʚʠʡ ʦʣʽʤʧʽʡʩʴʢʠʡ ʚʠʜ ʩʧʦʨʪʫ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʩʧʫʩʢʫ ʽʟ ʟʘʩʥʽʞʝʥʠʭ ʩʭʠʣʽʚ ʽ ʛʽʨ 
ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʥʘʨʷʜʽ - ʩʥʦʫʙʦʨʜʽ. ʉʧʦʯʘʪʢʫ ʟʠʤʦʚʠʡ ʚʠʜ ʩʧʦʨʪʫ, ʭʦʯʘ ʦʢʨʝʤʽ ʝʢʩʪʨʝʤʘʣʠ ʦʩʚʦʾʣʠ ʡʦʛʦ 
ʥʘʚʽʪʴ ʚʣʽʪʢʫ, ʢʘʪʘʶʯʠʩʴ ʥʘ ʩʥʦʫʙʦʨʜʽ ʥʘ ʧʽʱʘʥʠʭ ʩʭʠʣʘʭ (ʩʝʥʜʙʦʨʜʽʥʛ). 

ʄʘʫʥʪʽʥʛʙʘʡʢ (MTB) ï ʮʝ ʚʝʣʦʩʠʧʝʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʪʘʥʥʷ ʧʦʟʘ ʜʦʨʦʛʘʤʠ. ɹʫʨʭʣʠʚʦ 
ʨʦʟʚʠʚʘʶʯʠʩʴ, ʛʽʨʩʴʢʠʡ ʚʝʣʦʩʠʧʝʜ ʫʚʽʨʚʘʚʩʷ ʚ ʦʬʽʮʽʡʥʠʡ ʩʧʦʨʪ, ʽ ʚ 1990 ʨʦʮʽ ʚʽʥ ʙʫʚ ʚʠʟʥʘʥʠʡ ʥʘʚʽʪʴ 
ʪʘʢʦʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʷʢ ʄʽʞʥʘʨʦʜʥʠʡ ʩʦʶʟ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ (UCI). 
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ʂʆʄʇʖʊɽʈʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʈɽɹʈʀʉʊʀʍ ʇɽʈɽʂʈʀʊʊɯɺ 
 

ʂʨʦʢʦʚʥʘ ʄ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨ̔ ʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɻʽʧʝʨʙʦʣʽʯʥʠʡ ʧʘʨʘʙʦʣʦʾʜïʦʙʦʣʦʥʢʘ, ʩʝʨʝʜʠʥʥʘ ʧʦʚʝʨʭʥʷ ʷʢʦʾ ʤʘʻ ʧʦʜʚʽʡʥʫ ʨʽʟʥʦʟʥʘʢʦʚʫɻʘʫʩʦʚʫ 

ʢʨʠʚʠʥʫ. ʎʝʥʪʨʠ ʢʨʠʚʠʥʠ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʫ ʣʝʞʘʪʴ ʧʦ ʨʽʟʥʽ ʙʦʢʠ ʚʽʜ ʧʦʚʝʨʭʥʽ. ʗʢ ʥʘʩʣʽʜʦʢ, 
ʜʦʙʫʪʦʢ ʢʨʠʚʠʥ ʻ ʚʽʜôʻʤʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʪʦʙʪʦ: 1/R1Ŀ1/R2<0. ʊʦʤʫ ʛʽʧʘʨ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʦʚʝʨʭʦʥʴ 
ʚʽʜôʻʤʥʦʾ ɻʘʫʩʦʚʦʾ ʢʨʠʚʠʥʠ ʘʙʦ ʘʥʪʠʢʣʘʩʪʠʯʥʦʶ (ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʌ. ɭʤʦʥʘ) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʽʥʢʣʘʩʪʠʯʥʠʭ 
ʧʦʚʝʨʭʦʥʴ, ʪʦʙʪʦ ʧʦʚʝʨʭʦʥʴ ʜʦʜʘʪʥʦʾ ɻʘʫʩʦʚʽ ʢʨʠʚʠʥʠ ʪʠʧʫ ʩʬʝʨʠ, ʝʣʽʧʪʠʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʫ. ɻʽʧʘʨ, 
ʚʽʜʥʦʩʷʯʠʩʴ ʜʦ ʧʦʚʝʨʭʦʥʴ ʧʦʜʚʽʡʥʦʾ ʢʨʠʚʠʥʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʚʝʨʭʥʶ, ʱʦ ʥʝ ʨʦʟʛʦʨʪʘʻʪʴʩʷ [1]. 

ɼʣʷ ʦʙʦʣʦʥʦʢ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʚ ʤʦʥʦʣʽʪʥʦʤʫ ʟʘʣʽʟʦʙʝʪʦʥʽ, ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ ʻ ʛʝʦʤʝʪʨʠʯʥʽ 
ʬʦʨʤʠ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʪʚʽʨʥʠʤʠ. ʉʝʨʝʜ ʥʠʭ ʻ ʜʚʘ ʪʠʧʠ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʫʪʚʦʨʝʥʽ ʜʚʦʤʘ ʩʽʤʝʡʩʪʚʘʤʠ 
ʧʨʷʤʠʭ: ʮʝ ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʧʘʨʘʙʦʣʦʾʜ (ʛʽʧʘʨ) ʪʘ ʛʽʧʝʨʙʦʣʦʾʜ ʦʙʝʨʪʘʥʥʷ. ʇʣʦʱʠʥʠ, ʱʦ ʻ ʜʦʪʠʯʥʠʤʠ ʜʦ ʮʠʭ 
ʧʦʚʝʨʭʦʥʴ, ʻ ʨʽʟʥʠʤʠ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʪʚʽʨʥʦʾ; ʧʦʚʝʨʭʥʽ ʥʘʟʠʚʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʥʝ ʨʦʟʛʦʨʪʘʶʪʴʩʷ, ʘʙʦ 
ʢʦʩʠʤʠ ʣʽʥʽʡʯʘʪʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ɼʦʩʪʘʪʥʴʦ ʚʽʜʦʤʠʤʠ ʚ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʦʙʦʣʦʥʢʠ, ʱʦ ʩʢʣʘʜʝʥʠʤʠ ʟ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ 
ʧʦʚʝʨʭʦʥʴ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʧʘʨʘʙʦʣʦʾʜʽʚ  

 

ʈʠʩ. 1. ɯʟʦʧʦʣʷ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ N1 (ʘ) ʪʘ N3 (ʙ)ʚ ʪʦʥʢʦʩʪʽʥʥʽʡ ʩʢʣʘʜʝʥʽʡ ʟʘʣʽʟʦʙʝʪʦʥʥʽʡ ʦʙʦʣʦʥʮʽ 

ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʪʠʧʫ ʚʽʜ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʌʨʘʛʤʝʥʪʠ ʪʘʢʠʭ ʦʙʦʣʦʥʦʢ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʪʘ ʢʦʤʧʦʥʫʶʪʴʩʷ ʚ ʩʠʤʝʪʨʠʯʥʫ ʩʠʩʪʝʤʫ  ʥʘ ʢʚʘʜʨʘʪʥʦʤʫ 
ʧʣʘʥʽɻʝʦʤʝʪʨʽʷ ʧʦʚʝʨʭʦʥʴ ʻ ʦʜʥʘʢʦʚʦʶ, ʘ ʩʘʤʝ: ʨʦʟʤʽʨ ʚ ʧʣʘʥʽ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ (1/4 ʧʦʚʝʨʭʥʽ) ʩʪʘʥʦʚʠʪʴ 
12,0 12,0 ʤ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʦʙʦʣʦʥʦʢ (ʩʝʨʝʜʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʢʦʥʪʫʨʥʘ ʙʦʨʪʦʚʘ ʙʘʣʢʘ) ʤʘʶʪʴ 
ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʪʘ ʦʜʥʘʢʦʚʽ ʞʦʨʩʪʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʚʱʠʥʘ ʪʠʧʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʪʝʞ ʟʤʽʥʶʻʪʴʩʷ 
ʧʣʘʚʥʦ ʚʽʜ 7,0  ʜʦ 11,0 ʩʤ. 

ʅʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʻ ʚʣʘʩʥʘ ʚʘʛʘ ʩʧʦʨʫʜʠ ʪʘ ʚʘʛʘ ʧʦʢʨʽʚʣʽ, ʘ ʪʘʢʦʞ ʩʥʽʛʦʚʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʦʥʢʦʩʪʽʥʥʦʾ ʛʽʧʝʨʙʦʣʽʯʥʦʾ 
ʦʙʦʣʦʥʢʠ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʧʨʠʢʣʘʜʝʥʥʷ ʜʦ ʥʝʾ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʥʘ ʚʩʝ ʧʦʣʝ ʦʙʦʣʦʥʢʠ; ʥʘ İ ʧʦʣʷ 
ʦʙʦʣʦʥʢʠ; ʥʘ ı ʧʦʣʷ ʦʙʦʣʦʥʢʠ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʦʾ ʩʭʝʤʠ ʧʨʠʢʣʘʜʝʥʥʷ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
1.ʀ.ɽ. ʄʠʣʝʡʢʦʚʩʢʠʡ , ɸ.ʂ. ʂʫʧʘʨ. ɻʠʧʘʨʳ. ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʦʛʠʭ ʦʙʦʣʦʯʝʢʧʦʢʨʳʪʠʡ 

ʚ ʬʦʨʤʝʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭʧʘʨʘʙʦʣʦʠʜʦʚ. ʄ., 1978 
  

͋ύ ͊ύ 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʈɯɿʅʀʎɯ ʂʃɸʉʋ ɹɽʊʆʅʋ ʗɼʈɸ ɾʆʈʉʊʂʆʉʊɯ ʊɸ ɯʅʐʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 
ʄʆʅʆʃɯʊʅʆ-ʂɸʈʂɸʉʅʀʍ ɹʋɼɯɺɽʃʔ ʅɸ ɰʍ ʇʈʆʉʊʆʈʆɺʋ ɾʆʈʉʊʂɯʉʊʔ 

 
ʃʝʙʽʜʴ ʆ.ʇ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʩʪ.. ʚʠʢʣ.  ʆ.ʉ ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʨʦʩʪʦʨʦʚʘ ʞʦʨʩʪʢʽʩʪʴ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʟ ʧʦʚʥʠʤ ʙʝʟʨʠʛʝʣʴʥʠʤ 

ʢʘʨʢʘʩʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʥʦʣʽʪʥʠʤ ʟôʻʜʥʘʥʥʷʤ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʽʘʬʨʘʛʤ, ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʥʝʩʫʯʠʤʠ ʦʧʦʨʘʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ (ʢʦʣʦʥʘʤʠ ʽ 
ʢʦʨʦʪʢʠʤʠ ʩʪʽʥʘʤʠ) ʪʘ ʟ ʞʦʨʩʪʢʠʤʠ ʩʪʽʥʦʚʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʭʦʜʦʚʦ-ʣʽʬʪʦʚʠʭ ʚʫʟʣʽʚ. 
ʂʘʤôʷʥʽ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʝʨʝʢʨʠʪʪʷ, ʦʩʣʘʙʣʝʥʽ ʚʽʢʦʥʥʠʤʠ ʪʘ ʙʘʣʢʦʥʥʠʤʠ ʧʨʦʨʽʟʘʤʠ, 
ʥʝʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʧʘ ʧʨʦʩʪʦʨʦʚʫ ʞʦʨʩʪʢʽʩʪʴ ʪʘʢʠʭ ʙʫʜʠʥʢʽʚ, ʘ ʪʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʨʘʤ 
ʚʨʘʭʦʚʫʻʪʴʩʷ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʚʽʜ ʾʭ ʚʣʘʩʥʦʾ ʚʘʛʠ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɼɹʅ ɺ.2.2-24:2009 ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʞʦʨʩʪʢʦʩʪʽ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʩʦʪʥʦʛʦ ʙʫʜʠʥʢʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʚʠʥʫʪʠʭ ʫ ʧʣʘʥʽ ʽ 
ʩʠʤʝʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʷʜʝʨ ʪʘ ʜʽʘʬʨʘʛʤ ʞʦʨʩʪʢʦʩʪʽ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʩʦʪʥʠʭ ʙʫʜʽʚʝʣʴ ʟ ʢʘʨʢʘʩʥʦ-ʤʦʥʦʣʽʪʥʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʩʭʝʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʷʜʨʦ 
ʞʦʨʩʪʢʦʩʪʽ, ʷʢʝ ʩʧʨʠʡʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʯʘʩʪʠʥ ʙʫʜʽʚʣʽ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʽ 
ʧʨʦʩʪʦʨʦʚʫ ʞʦʨʩʪʢʽʩʪʴ ʚʩʽʻʾ ʙʫʜʽʚʣʽ ʚ ʧʨʦʮʝʩʽ ʤʦʥʪʘʞʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʋ ʜʝʷʢʠʭ ʙʫʜʽʚʣʷʭ ʩʧʦʯʘʪʢʫ 
ʚʠʢʦʥʫʶʪʴ ʤʦʥʪʘʞ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʣʽʬʪʦʚʦʾ ʰʘʭʪʠ ʜʦ ʧʨʦʝʢʪʥʦʾ ʧʦʟʥʘʯʢʠ, ʘ ʧʦʪʽʤ ï ʟʚʝʜʝʥʥʷ 
ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʗʜʨʦ ʞʦʨʩʪʢʦʩʪʽ ʯʘʩʪʽʰʝ ʚʠʢʦʥʫʶʪʴ ʚ ʤʦʥʦʣʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʟʘʟʚʠʯʘʡ ʙʝʪʦʥʫʚʘʥʥʷ ʷʜʨʘ 
ʚʠʧʝʨʝʜʞʘʻ ʤʦʥʪʘʞ ʢʘʨʢʘʩʫ ʥʘ 1...2 ʷʨʫʩʠ. ɼʣʷ ʥʘʜʽʡʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʢʘʨʢʘʩʘ ʜʦ ʷʜʨʘ ʙʫʜʽʚʣʽ ʚ ʩʪʽʥʘʭ ʷʜʨʘ 
ʞʦʨʩʪʢʦʩʪʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʣʠʰʝʥʽ ʰʪʨʘʙʠ, ʧʨʦʨʽʟʠ ʟ ʦʛʦʣʝʥʠʤʠ ʩʪʨʠʞʥʷʤʠ ʘʨʤʘʪʫʨʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʦ 
ʥʠʤ ʙʘʣʦʢ ʢʘʨʢʘʩʫ ʟʚʘʨʥʠʤʠ ʘʙʦ ʙʦʣʪʦʚʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ. ʎʝ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʦ, ʘʣʝ ʛʘʨʘʥʪʫʻ, ʱʦ 
ʤʦʥʦʣʽʪʥʝ ʷʜʨʦ ʚʽʜʨʘʟʫ ʧʦʯʠʥʘʻ ʩʧʨʠʡʤʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʯʘʩʪʠʥʠ ʢʘʨʢʘʩʫ. 

ɺ ʟʚôʷʟʢʫ ʟʽ ʩʢʘʟʘʥʠʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʚʩʝʙʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ 
ʨʦʙʦʪʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʩʠʪʫʘʮʽʷʭ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʜʣʷ ʙʽʣʴʰ ʝʢʦʥʦʤʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ 
ʙʫʜʽʚʝʣʴ, ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰʫ ʥʘʜʽʡʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʙʫʜʽʚʣʽ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʩʦʪʥʠʭ ʙʫʜʽʚʝʣʴ ʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, 
ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʙʘʛʘʪʴʦʭ ʧʨʠʢʣʘʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 
ʃʠʨʘ-ʉɸʇʈ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʚʠʩʦʪʥʦʾ ʙʫʜʽʚʣʽ ʧʨʠʡʤʘʚʩʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʪʠʧ ʫ ʚʠʛʣʷʜʽ 
ʙʘʰʪʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʣʷ ʷʢʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʾʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʨʽʟʥʠʭ 
ʥʘʧʨʷʤʢʘʭ ʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʮʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʨʠʡʤʘʣʘʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʙʫʜʽʚʣʽ ʟ ʧʽʣʦʥʘʤʠ ʽ ʷʜʨʦʤ ʞʦʨʩʪʢʦʩʪʽ ʥʘʚʢʦʣʦ ʩʭʦʜʦʚʦ-
ʣʽʬʪʦʚʦʛʦ ʚʫʟʣʘ. ɺ ʷʢʦʩʪʽ ʬʫʥʜʘʤʝʥʪʫ ʚ ʙʫʜʽʚʣʽ ʧʨʠʡʤʘʣʘʩʷ ʤʦʥʦʣʽʪʥʘ ʬʫʥʜʘʤʝʥʪʥʘ ʧʣʠʪʘ, ʱʦ 
ʩʧʠʨʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪ ʦʩʥʦʚʠ. ʇʝʨʝʢʨʠʪʪʷ ʧʨʠʡʤʘʣʦʩʷ ʤʦʥʦʣʽʪʥʠʤ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤ ʙʝʟʙʘʣʢʦʚʠʤ. 

ɽʣʝʤʝʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʧʨʠʡʤʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʧʣʦʩʢʠʭ 3-ʭ ʚʫʟʣʦʚʠʭ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
ʆʩʢʽʣʴʢʠ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʣʠʰʝ ʚʧʣʠʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʘʩʽʚ ʙʝʪʦʥʫ ʥʘ ʞʦʨʩʪʢʽʩʪʴ ʙʫʜʽʚʣʽ, 

ʪʦʙʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʙʫʜʽʚʣʽ, ʪʦ ʜʦʩʪʘʪʥʴʦ ʟʘʜʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʫʜʽʚʣʶ ʽ 
ʧʦʯʝʨʛʦʚʦ ʟʤʽʥʶʶʯʠ ʤʦʜʫʣʽ ʜʝʬʦʨʤʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɼʣʷ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʜʘʚʘʣʠʩʷ ʨʝʘʣʴʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʫʜʽʚʣʶ, 
ʪʦʙʪʦ ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʤ. ʉʫʤʠ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʟʘʜʘʚʘʣʦʩʷ ʚ ʪʨʴʦʭ ʥʘʧʨʷʤʢʘʭ, ʦʩʢʽʣʴʢʠ ʙʫʜʽʚʣʷ 
ʩʠʤʝʪʨʠʯʥʘ ʚʽʜʥʦʩʥʦ ʦʜʥʽʻʾ ʟ ʦʩʝʡ. 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʟʤʽʥʶʚʘʚʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʣʘʩʽʚ ʙʝʪʦʥʫ, ʧʨʠ ʮʴʦʤʫ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ 
ʙʝʪʦʥʫ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʠʤ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʣʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʦʪʨʠʤʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʫʜʽʚʣʽ 
(ʧʨʠʡʤʘʣʘʩʷ ʥʘʡʙʽʣʴʰ ʜʝʬʦʨʤʦʚʘʥʘ ʪʦʯʢʘ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʙʝʪʦʥʫ 
ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʧʽʩʣʷ ʯʦʛʦ ʦʙôʻʜʥʘʥʦ ʮʽ ʛʨʘʬʽʢʠ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʞʦʨʩʪʢʦʩʪʝʡ ʥʝʩʫʯʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. 

ʊʘʢʦʞ ʦʪʨʠʤʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʚ ʬʫʥʜʘʤʝʥʪʥʽʡ ʧʣʠʪʽ (ʥʘʡʙʽʣʴʰ 
ʥʘʚʘʥʪʘʞʝʥʘ ʜʽʣʷʥʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʙʝʪʦʥʫ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ), ʧʽʩʣʷ ʯʦʛʦ ʦʙôʻʜʥʘʥʦ ʮʽ ʛʨʘʬʽʢʠ ʜʣʷ 
ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʞʦʨʩʪʢʦʩʪʝʡ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɯʟ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʚʠʜʥʦ, ʱʦ ʥʘ ʞʦʨʩʪʢʽʩʪʴ ʚʠʩʦʪʥʦʾ ʙʫʜʽʚʣʽ ʚ ʦʩʥʦʚʥʦʤʫ 
ʚʧʣʠʚʘʻ ʢʣʘʩ ʙʝʪʦʥʫ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʘʥʽʞ ʢʣʘʩ ʙʝʪʦʥʫ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺ ɼɹʅ ɺ.2.2-24:2009 
çʇʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʠʥʢʽʚè ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʢʣʘʩ ʙʝʪʦʥʫ ʜʣʷ ʥʝʩʫʯʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʡʤʘʪʠ ʥʝ ʥʠʞʯʝ ʉ 20/25. ʈʦʟʛʣʷʥʝʤʦ ʥʘʧʨʠʢʣʘʜ ʚʘʨʽʘʥʪ, ʷʢʱʦ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʢʣʘʩ ʙʝʪʦʥʫ ʜʦ ʉ 25/30. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʻ ʜʚʘ ʚʘʨʽʘʥʪʠ: 
ʟʙʽʣʴʰʠʪʠ ʢʣʘʩ ʙʝʪʦʥʫ ʚʩʽʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘʙʦ ʟʙʽʣʴʰʠʪʠ ʢʣʘʩ ʙʝʪʦʥʫ ʣʠʰʝ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʃʝʚʘ ɸ.ʖ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ ʛʨʦʤʘʜʩʴʢʠʭ ʽ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ 

ʙʫʜʽʚʝʣʴ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʶʪʴ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʽ ʙʫʜʽʚʣʽ. ʇʨʠ ʚʠʩʦʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʠʪʘʥʥʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʙʫʜʽʚʣʽ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʟʽ 
ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʚʝʨʭʦʚʦʩʪʽ ʙʫʜʽʚʣʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʚʽʪʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʤʫ ʤʝʪʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʢʘʨʢʘʩʥʦ-ʤʦʥʦʣʽʪʥʠʭ ʙʫʜʽʚʝʣʴ ʥʝʩʫʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 
ʙʫʜʽʚʣʽ ʻ ʤʦʥʦʣʽʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʝʨʝʢʨʠʪʪʷ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʤʦʥʦʣʽʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ ʽ ʧʽʣʦʥʠ. 
ʂʦʣʦʥʠ ʽ ʧʽʣʦʥʠ ʻ ʪʦʥʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʧʨʠ ʚʠʩʦʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʩʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʚʝʣʠʢʽ 
ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ. ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʢʦʣʦʥʠ ʥʠʞʥʽʭ ʧʦʚʝʨʭʽʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴ ʙʽʣʴʰʦʛʦ ʧʝʨʝʨʽʟʫ ʽ 
ʟ ʙʽʣʴʰʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʘʨʤʫʚʘʥʥʷ. 

ɺʢʣʶʯʝʥʥʷ ʚ ʨʦʙʦʪʫ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ ʢʘʨʢʘʩʥʦ-ʤʦʥʦʣʽʪʥʦʾ ʙʫʜʽʚʣʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʧʦʚʠʥʥʦ 
ʟʥʠʟʠʪʠ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ ʩʘʤʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʟʤʝʥʰʠʪʠ ʟʫʩʠʣʣʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʚʝʨʪʠʢʘʣʴʥʠʭ ʥʝʩʫʯʠʭ 
ʝʣʝʤʝʥʪʘʭ ʥʠʞʥʽʭ ʧʦʚʝʨʭʽʚ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʜʠʥ ʧʨʦʣʽʪ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʾ ʙʫʜʽʚʣʽ, ʷʢʠʡ 
ʟʘʚʘʥʪʘʞʠʤʦ ʦʜʠʥʠʯʥʠʤ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤ ʧʦ ʚʠʩʦʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʥʘʻʤʦ 
ʪʨʠ ʚʘʨʽʘʥʪʠ ʨʦʟʨʘʭʫʥʢʫ: ʧʦ-ʧʝʨʰʝ, ʚʘʨʽʘʥʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʤʽʞ ʢʦʣʦʥʘʤʠ, ʷʢʫ ʤʦʜʝʣʶʻʤʦ 
ʧʣʦʩʢʠʤʠ ʩʢʽʥʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ; ʧʦ-ʜʨʫʛʝ, ʚʘʨʽʘʥʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʤʽʞ ʢʦʣʦʥʘʤʠ, ʷʢʫ 
ʤʦʜʝʣʶʻʤʦ ʨʦʟʪʘʰʦʚʘʥʠʤ ʧʦ ʜʽʘʛʦʥʘʣʽ ʩʪʨʠʞʥʝʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦʙ ʜʦʢʘʟʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 
ʪʘʢʦʾ ʩʠʩʪʝʤʠ; ʧʦ-ʪʨʝʪʻ, ʚʘʨʽʘʥʪ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʤʽʞ ʢʦʣʦʥʘʤʠ, ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 
ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʤʦ ʤʘʨʢʫ ʮʝʛʣʠ ʪʘ ʨʦʟʯʠʥʫ ʥʘ ʚʩʽʭ ʧʦʚʝʨʭʘʭ ʙʫʜʽʚʣʽ ʦʜʥʘʢʦʚʦʶ (ʤʘʨʢʘ 
ʮʝʛʣʠ 100, ʤʘʨʢʘ ʨʦʟʯʠʥʫ 25). ʇʨʠ ʮʴʦʤʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɼɹʅ ɺ.2.6-162:2010 çʂʘʤôʷʥʽ ʪʘ ʘʨʤʦʢʘʤôʷʥʽ 
ʢʦʥʩʪʨʫʢʮʽʾè ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ (ʧʦʯʘʪʢʦʚʠʡ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʽʡ) ʢʣʘʜʢʠ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ 
ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʦʚʠʥʝʥ ʧʨʠʡʤʘʪʠʩʷ ʨʽʚʥʠʤ ʜʣʷ ʥʝʘʨʤʦʚʘʥʦʾ ʢʣʘʜʢʠ: 

Ὁ ὑὪ 
ɿʥʘʯʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʦʚʠʥʥʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟ ʚʝʣʠʯʠʥʠ 

ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʟʫʯʦʩʪʽ: 

Ὁ  

Ὁ

ρ ɮ
 

ɿʘʜʘʚʰʠ ʜʘʥʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʢʣʘʜʢʠ, ʘ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʢʣʘʜʢʠ ʽ ʪʦʚʱʠʥʫ ʢʣʘʜʢʠ 
250 ʤʤ, ʦʪʨʠʤʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʤʽʞ ʢʦʣʦʥʘʤʠ, 
ʷʢʫ ʤʦʜʝʣʶʻʤʦ ʧʣʦʩʢʠʤʠ ʩʢʽʥʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʩʪʝʨʞʥʝʤ, ʧʨʠʡʤʘʻʤʦ ʡʦʛʦ ʥʘʧʨʷʤʦʢ ʧʦʭʠʣʠʤ, ʪʘʢʠʤ ʯʠʥʦʤ, 
ʱʦʙ ʚʽʥ ʧʝʨʝʜʘʚʘʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʥʠʞʥʴʦʛʦ ʢʫʪʘ ʚʝʨʭʥʴʦʤʫ. ɾʦʨʩʪʢʽʩʪʴ ʩʪʝʨʞʥʷ ʧʨʠʡʤʘʻʤʦ ʟʘʜʘʥʠʤʠ 
ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʦʟʤʽʨʘʤʠ ʧʝʨʝʨʽʟʫ) ʽ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ʐʠʨʠʥʫ ʩʪʝʨʞʥʷ 
ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʦʶ ʪʦʚʱʠʥʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʘ ʚʠʩʦʪʫ ʧʝʨʝʨʽʟʫ ʫʤʦʚʥʦ ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʦʶ 1 ʤ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʧʨʠʡʤʝʤʦ ʜʝʬʦʨʤʘʮʽʾ ʨʷʜʫ ʪʦʯʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 
ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʙʫʜʽʚʣʽ ʚʠʥʠʢʘʻ ʚ 

ʥʘʡʚʠʱʠʡ ʪʦʯʮʽ ʽ ʩʢʣʘʜʘʻ ʧʦ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 1273,054 ʤʤ, ʘ ʧʦ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʫ 
2056,266. ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟ ʟʘʧʘʩʦʤ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ 
ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʠʭ ʙʫʜʽʚʝʣʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʘʜʢʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʝʨʞʥʝʚʠʡ ʝʣʝʤʝʥʪ. 

ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʩʝʢʮʽʾ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʾ ʙʫʜʽʚʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʝʛʣʷʥʦʾ 
ʢʣʘʜʢʠ ʽ ʙʝʟ ʥʝʾ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʜʝʬʦʨʤʘʮʽʷ ʚʝʨʭʥʴʦʾ ʢʨʘʡʥʴʦʾ 
ʪʦʯʢʠ ʩʢʣʘʜʘʪʠʤʝ 3506,783 ʤʤ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʚʠʟʥʘʯʝʥʫ ʨʘʥʽʰʝ ʜʝʬʦʨʤʘʮʽʶ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ (æ=2056,266 ʤʤ) 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʢʘʟʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʦʥʦʣʽʪʥʦ-
ʢʘʨʢʘʩʥʠʭ ʙʫʜʽʚʝʣʴ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʢʦʣʦʥʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʚʠʛʣʷʜʽ ʮʝʛʣʷʥʠʭ ʩʪʽʥ. 
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ʃʠʩʝʥʢʦ ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ. ʅʘʛʦʨʥʠʡ ʄ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ. 
ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʘʣʶʤʽʥʽʻʚʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʟ ʘʥʘʣʦʛʘʤʠ. ʇʦʨʽʚʥʶʚʘʪʠ ʙʫʜʝʤ: ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʰʚʠʜʢʽʩʪʴ ʤʦʥʪʘʞʫ ʪʘ ʩʪʽʡʢʽʩʪʴ 
ʜʦ ʜʝʬʦʨʤʘʮʽʡ, ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʣʽ,. ɿʘʜʘʯʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʦ ʧʦʨʽʚʥʷʥʥʷʤ ʪʘ ʚʠʙʨʘʪʠ 
ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʷʢʠʡ ʙʫʜʝ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽʰʠʡ ʪʘ ʤʘʪʠʤʝ ʙʽʣʴʰʝ ʧʝʨʝʚʘʛ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝʤ ʚʠʢʦʥʫʚʘʪʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʪʘ ʧʦʨʽʚʥʷʥʴ ʽʩʥʫʶʯʠʭ 
ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɸʥʘʣʽʟ ʨʠʥʢʫ ʧʦʧʠʪʫ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʰʚʠʜʢʽʩʪʴ 
ʤʦʥʪʘʞʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: 
ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʘʣʶʤʽʥʽʻʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰ ʽ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʩʴʦʛʦʜʥʽ ʚʽʥ ʦʪʦʯʫʻ ʥʘʩ ʚ ʧʦʚʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʠʭ ʩʣʽʚ. 
ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ ʥʘʜʘʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʪʘ 

ʥʘʜʘʪʠʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʶʤʽʥʽʶ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʪʩʪʚʽ. ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʝʢʦʥʦʤʽʯʥʽ 
ʧʝʨʝʚʘʛʠ ʘʣʶʤʽʥʽʻʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʋ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʪʨʠʤʘʻʤʦ ʨʝʟʫʣʴʪʘʪ ʪʦʛʦ, ʱʦ 
ʘʣʶʤʽʥʽʡ ʤʘʻ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʱʦ ʚʽʜʢʨʠʪʴ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 
ʧʨʦʤʠʩʣʦʚʦʤʫ ʙʫʜʽʚʥʠʪʩʪʚʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʚ 
ʙʫʜʽʚʥʠʮʪʚʽ ʟʤʝʥʰʫʻ ʤʝʪʘʣʦʻʤʥʽʩʪʴ, ʧʽʜʚʠʱʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 
ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ (ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʝʤʣʝʪʨʫʩ ʽ ʪ.ʧ.). 

ɺʠʩʥʦʚʦʢ: ɺʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʧʦʩʣʫʞʠʣʦ ʧʨʠʜʙʘʥʥʷ ʟʥʘʥʴ ʚ ʦʙʣʘʩʪʽ ʨʦʟʚʠʪʢʫ ʽ ʩʫʯʘʩʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʚ ʘʣʶʤʽʥʽʻʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. ʊʝʤʘ, ʦʙʨʘʥʘ ʤʥʦʶ ʜʦʩʠʪʴ ʙʘʛʘʪʦʛʨʘʥʥʘ, ʽʩʥʫʶʪʴ ʘʩʧʝʢʪʠ ʥʝ 
ʧʦʨʫʰʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʪʘʢ ʷʢ ʦʩʷʛʥʫʪʠ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʘʥʽ ʢʦʥʩʪʨʫʢʮʽʷʭ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ʋ ʜʘʥʽʡ 
ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʘʣʶʤʽʥʽʻʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʽ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 
ʨʦʟʚʠʪʢʫ. 

ʊʘʢ ʩʘʤʦ ʚʠʚʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. ɼʘʥʘ ʪʝʤʘ ʜʦʩʠʪʴ ʻʤʥʘ ʪʘʢ 
ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʩʪʦʷʪʴ ʥʘ ʤʽʩʮʽ, ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʬʦʨʤʠ, ʘ ʪʦʤʫ ʜʦ ʩʢʦʻʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʘʣʶʤʽʥʽʻʚʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ ʧʦʢʠ ʱʝ ʜʘʣʝʢʦ. 
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ɺʀɿʅɸʏɽʅʅʗ ɽʂɺɯɺɸʃɽʅʊʅʆɰ ɾʆʈʉʊʂʆʉʊɯ ɼɺʆʉʍʀʃʆɰ ˆʈɸʊʏɸʉʊʆɰ ɹɸʃʂʀ ʇʈʀ 
ʄʆɼɽʃʖɺɸʅʅɯ ɰɰ ʉʊʈʀɾʅɽɺʀʄʀ ɽʃɽʄɽʅʊɸʄʀ 

 
ʃʠʪʚʠʥʝʥʢʦ ʉ.ʄ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʷʢʦʾ ʻ ʜʚʦʩʭʠʣʘ ʙʘʣʢʘ, ʟʘ 

ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʘ, ʱʦ ʤʦʜʝʣʶʻ 
ʨʦʙʦʪʫ ʪʘʢʦʾ ʙʘʣʢʠ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠʩʷ 
ʟʤʽʥʥʦʶ ʧʦ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʫ ʞʦʨʩʪʢʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʙʠ ʟ ʪʦʯʥʽʩʪʶ ʧʽʜʽʡʪʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʯʥʠʭ 
ʨʘʤ ʟ ʜʚʦʩʭʠʣʦʶ ʙʘʣʢʦʶ ʧʦʢʨʠʪʪʷ. ʊʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʥʘ ʷʢʽ ʨʦʟʙʠʚʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʷ. 

ʅʘ ʩʫʯʘʩʥʠʭ ʝʪʘʧʘʭ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʫ 
ʝʢʚʽʚʘʣʝʥʪʥʫ ʞʦʨʩʪʢʽʩʪʴ. ɽʢʚʽʚʘʣʝʥʪʥʦʶ ʞʦʨʩʪʢʽʩʪʶ ʚʚʘʞʘʶʪʴ ʪʘʢʫ ʞʦʨʩʪʢʽʩʪʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʽʩʪʴ 
ʜʝʬʦʨʤʘʮʽʡ ʚ ʨʝʘʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʚ ʝʣʝʤʝʥʪʽ, ʱʦ ʤʦʜʝʣʶʻ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʜʚʦʩʭʠʣʦʾ ˇʨʘʪʯʘʩʪʦʾ ʙʘʣʢʠ 
ʧʨʦʛʦʥʦʤ 12 ʤ ʟ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ 
ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʤʝʤʦ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʢʨʦʢʚʷʥʫ ˇʨʘʪʯʘʩʪʫ ʙʘʣʢʫ ʧʦ ʩʝʨʽʾ 1.462.1-3/89 1ɹɼʈ 
12. 

ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʡʤʝʤʦ ʜʚʘ ʪʠʧʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʢʠ ʟʘ 
ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

1 ï ʟʤʦʜʝʣʴʦʚʘʥʘ ʩʪʨʠʞʥʝʚʠʤʠ ʩʢʽʥʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ; 
2 ï ʟʤʦʜʝʣʴʦʚʘʥʘ ʪʨʠʢʫʪʥʠʤʠ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 
ɹʘʣʢʫ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʠʤʦ ʥʘ ʦʧʦʨʘʭ ʽ ʟʘʚʘʥʪʘʞʠʤʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 10 ʢʅ/ʤ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʨʠʡʤʘʻʤʦ ʙʝʪʦʥ ʢʣʘʩʫ ɺ40, ʜʣʷ ʷʢʦʛʦ ʤʦʜʫʣʴ 
ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʘʻ 360 ʄʇʘ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʙʘʣʢʠ ʩʪʝʨʞʥʝʚʠʤʠ ʩʢʽʥʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʨʠʡʤʘʻʤʦ 
ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ. ɾʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʻʤʦ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʇʝʨʝʨʽʟ ʝʣʝʤʝʥʪʽʚ 
ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʠʡʤʘʻʤʦ 200Ĭ300 ʤʤ. ʇʝʨʝʨʽʟ ʝʣʝʤʝʥʪʽʚ ʥʠʞʥʴʦʛʦ ʧʦʷʩʫ ʧʨʠʡʤʘʻʤʦ 200Ĭ180 ʤʤ. 
ʇʝʨʝʨʽʟ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʝʨʝʜʥʽʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʻʤʦ 200Ĭ500 ʤʤ. ʇʝʨʝʨʽʟ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʨʘʡʥʽʭ 
ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʻʤʦ 200Ĭ1730 ʤʤ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʙʘʣʢʠ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʩʢʽʥʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʨʠʡʤʘʻʤʦ 
ʪʨʠʢʫʪʥʠʤʠ. ʊʦʚʱʠʥʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʻʤʦ 200 ʤʤ. ʂʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤ 0.15. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʦʪʨʠʤʘʥʽ ʜʝʬʦʨʤʦʚʘʥʽ ʩʭʝʤʠ ʜʣʷ ʜʚʦʭ ʪʠʧʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ. 
ɯʟ ʦʪʨʠʤʘʥʦʛʦ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʪʦʙʪʦ ʦʜʥʘ ʽʟ ʥʘʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʽʡ ʨʦʙʦʪʽ 
ʢʦʥʩʪʨʫʢʮʽʾ. ɯʟ ʥʘʚʝʜʝʥʠʭ ʚ ʩʝʨʽʾ ʜʝʬʦʨʤʘʮʽʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʣʴʰ ʙʣʠʟʴʢʦʶ ʜʦ ʨʝʘʣʴʥʦʾ 
ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ ʪʨʠʢʫʪʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʎʝ ʪʘʢʦʞ ʤʦʞʥʘ 
ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʦ-ʧʝʨʰʝ ʢʨʘʡʥʽʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʝʨʞʝʥʴ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʝ ʧʦ ʦʩʽ ʝʣʝʤʝʥʪʫ, ʷʢʠʡ ʚʽʥ 
ʤʦʜʝʣʶʻ, ʘ ʧʦ-ʜʨʫʛʝ ʧʣʘʩʪʠʥʯʘʩʪʽ ʝʣʝʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ ʚʨʘʭʫʚʘʪʠ ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʫ 
ʢʦʥʩʪʨʫʢʮʽʾ. 

ʑʦʙ ʞʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʫ ʥʘ ʟʛʠʥ ʧʨʠʚôʷʟʘʪʠ ʜʦ ʜʚʦʩʭʠʣʦʾ ˇʨʘʪʯʘʩʪʦʾ ʙʘʣʢʠ, ʧʨʠʡʤʝʤʦ ʜʣʷ 
ʧʦʨʽʚʥʷʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʥʽʡ, ʘ ʪʘʢʦʞ ʥʘʜ ʦʧʦʨʦʶ ʽ ʚ 
ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ, ʫʤʦʚʥʦ ʧʨʠʡʥʷʚʰʠ, ʱʦ ʽ ʚ ʮʠʭ ʤʽʩʮʷʭ ʥʘʣʽʯʫʶʪʴʩʷ ʦʪʚʦʨʠ, ʽ ʧʦʨʽʚʥʷʻʤʦ ʾʾ ʜʝʬʦʨʤʘʮʽʾ 
ʟ ʜʝʬʦʨʤʘʮʽʷʤʠ, ʧʨʠʡʥʷʪʠʤʠ ʚ ʷʢʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʠʭ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʞʦʨʩʪʢʦʩʪʷʤʠ ʚʠʢʦʥʘʻʤʦ ʨʦʟʨʘʭʫʥʦʢ ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʦʾ ʙʘʣʢʠ ʽ ʦʪʨʠʤʘʻʤʦ ʾʾ 
ʜʝʬʦʨʤʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʨʽʚʥʷʻʤʦ ʟ ʜʝʬʦʨʤʘʮʽʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʜʣʷ ʝʪʘʣʦʥʥʦʾ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʩʧʽʚʧʘʜʽʥʥʷ ʻ ʧʨʠ ʚʠʩʦʪʽ ʙʘʣʢʠ ʚ ʩʝʨʝʜʠʥʽ 
ʧʨʦʣʴʦʪʫ. ʆʪʞʝ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʟʙʽʨʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ˇʨʘʪʯʘʩʪʦʾ ʙʘʣʢʠ ʾʾ ʞʦʨʩʪʢʽʩʪʴ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʚ 
ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʇɸʃʔʆɺʀʍ ʌʋʅɼɸʄɽʅʊɯɺ ɭ ʅɸʁɽʌɽʂʊʀɺʅɯʐʀʁ ʉʇʆʉɯɹ 
ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɽʉʋʏʆɰ ɿɼɸʊʅʆʉʊɯ ʌʋʅɼɸʄɽʅʊɯɺ 

 
ʃʶʪʠʡ ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯ ʊʝʣʽʯʝʥʢʦ ʆ.ɯ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʌʫʥʜʘʤʝʥʪʠ ʟ ʧʘʣʴ ʤʘʶʪʴ ʚʝʣʠʢʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʬʫʥʜʘʤʝʥʪʽʚ. ʇʨʠ ʾʭ 

ʚʣʘʰʪʫʚʘʥʥʽ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʦʙ'ʻʤ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʡ ʟʦʚʩʽʤ ʚʠʢʣʶʯʘʶʪʴʩʷ; 
ʟʥʠʞʫʶʪʴʩʷ ʚʘʨʪʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ʥʫʣʴʦʚʦʛʦ ʮʠʢʣʫ; ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʦʩʥʦʚʠ ʡ 
ʚʦʜʦʟʥʠʞʝʥʥʷ. ɺ ʩʢʣʘʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʥʘ ʧʘʣʷʭ ʯʘʩʪʦ ʻ ʻʜʠʥʠʤ 
ʜʦʮʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʫʣʴʦʚʦʛʦ ʮʠʢʣʫ, ʥʘ ʜʦʣʶ ʷʢʦʛʦ ʧʨʠʧʘʜʘʻ ʙʽʣʷ 15% ʪʨʫʜʦʚʠʪʨʘʪ ʥʘ 
ʩʧʦʨʫʜʞʝʥʥʷ ʙʫʜʠʥʢʫ. ʊʦʤʫ ʬʫʥʜʘʤʝʥʪʠ ʥʘ ʧʘʣʷʭ ʤʘʶʪʴ ʚʝʣʠʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ɿʘʨʘʟ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʚʠʜʽʚ ʧʘʣʴ, ʷʢ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʟʘʥʫʨʶʚʘʥʠʭ, ʪʘʢ ʽ ʥʘʙʠʚʥʠʭ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ ʥʘ ʧʘʣʷʭ ʚ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʠʭ 
ʫʤʦʚʘʭ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʧʘʣʽ ʜʦ ʧʦʯʘʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʜʜʘʶʪʴʩʷ ʧʦʣʴʦʚʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 
ʜʠʥʘʤʽʯʥʠʤʠ ʽ ʩʪʘʪʠʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ɼʽʶʯʽ ʥʦʨʤʘʪʠʚʠ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ 
ʧʘʣʴ ʚ ʢʽʣʴʢʦʩʪʽ ʜʦ 1 ʚʽʜʩʦʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʣʴ ʥʘ ʦʙ'ʻʢʪʽ (ʘʣʝ ʥʝ ʤʝʥʰʝ ʧ'ʷʪʠ ʧʘʣʴ) 
ʜʠʥʘʤʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʽ ʧʽʚ ʚʽʜʩʦʪʢʘ (ʘʣʝ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʧʘʣʴ) ð ʩʪʘʪʠʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʘʣʴ ʩʪʘʪʠʯʥʠʤ ʚʪʠʩʢʫʶʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ð ʧʨʦʮʝʩ ʜʦʚʛʦʪʨʠʚʘʣʠʡ, ʩʢʣʘʜʥʠʡ ʽ 
ʪʨʫʜʦʤʽʩʪʢʠʡ. ɯʥʜʫʩʪʨʽʘʣʴʥʘ ʧʘʣʷ ʧʽʩʣʷ ʟʘʥʫʨʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʘ ʦʜʝʨʞʘʪʠ ʪʘʢ ʟʚʘʥʠʡ 
"ʚʽʜʧʦʯʠʥʦʢ", ʪʨʠʚʘʣʽʩʪʴ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʘʥʫ ʰʘʨʽʚ ˇʨʫʥʪʫ, ʷʢʽ ʧʨʦʨʽʟʘʶʪʴʩʷ 
ʧʘʣʝʶ, ʘ ʪʘʢʦʞ ˇʨʫʥʪʫ ʧʽʜ ʥʠʞʥʽʤ ʢʽʥʮʝʤ ʧʘʣʽ, ʽ ʪʨʠʚʘʻ ʟʘʟʚʠʯʘʡ ʚʽʜ ʪʨʴʦʭ ʜʦ ʰʝʩʪʠ ʜʽʙ. ʅʘʙʠʚʥʽ ʧʘʣʽ 
ʧʦʚʠʥʥʽ ʚʠʧʨʦʙʦʚʫʚʘʪʠʩʴ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʝʪʦʥʦʤ ʧʨʦʝʢʪʥʦʾ ʤʽʮʥʦʩʪʽ. 

ʇʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʩʭʝʤʽ ʩʪʘʪʠʯʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʣʴ ʧʨʦʮʝʩ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ð ʜʝʢʽʣʴʢʘ ʜʽʙ ʥʘ 
ʦʜʥʫ ʧʘʣʶ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʽ, ʱʦ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ, ʩʪʫʧʝʥʷʤʠ, ʷʢʽ ʜʦʨʽʚʥʶʶʪʴ 
1/10 ʥʘʡʙʽʣʴʰʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʣʶ, ʟʘʜʘʥʦʛʦ ʚ ʧʨʦʛʨʘʤʽ ʚʠʧʨʦʙʫʚʘʥʴ. ʅʘ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ 
ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʽ ʟʥʽʤʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʟ ʜʚʦʭ ʧʨʦʛʠʥʦʤʽʨʽʚ ʟ ʪʦʯʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 0,1 ʤʤ, ʧʦʩʣʽʜʦʚʥʦ, ʟ 
ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ 15 ʭʚʠʣʠʥ ʥʘ ʧʦʯʘʪʢʫ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦ 60 ʭʚʠʣʠʥ ʧʨʠ ʟʛʘʩʘʥʥʽ ʦʩʽʜʘʥʥʷ ʧʘʣʽ, ʷʢʝ 
ʥʘʟʠʚʘʻʪʴʩʷ "ʫʤʦʚʥʦʶ ʩʪʘʙʽʣʽʟʘʮʽʻʶ", ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʦʶ ʟʘ 0,1 ʤʤ ʟʘ ʦʩʪʘʥʥʶ 
ʛʦʜʠʥʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʉʪʫʧʽʥʯʘʩʪʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʚʦʜʠʪʴʩʷ ʜʦ ʚʝʣʠʯʠʥʠ, ʚʽʜ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʽʜʘʥʥʷ 
ʧʘʣʽ ʥʘ 40 ʤʤ, ʘʣʝ ʥʝ ʤʝʥʰʦʾ ʚʝʣʠʯʠʥʠ ʚ ʧʽʚʪʦʨʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʽ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʫʤʦʚʥʦʾ 
ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʧʦʜʦʚʞ ʜʦʙʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʶʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʦʩʽʜʘʥʥʷ ʧʘʣʽ. 
ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʧʘʣʽ ʚʠʢʦʥʫʶʪʴ ʧʦʜʚʦʻʥʠʤʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʪʫʧʝʥʷʤʠ, ʬʽʢʩʫʶʯʽ ʧʦʢʘʟʘʥʥʷ ʧʨʦʛʠʥʦʤʽʨʽʚ 
ʯʝʨʝʟ ʢʦʞʥʽ 15 ʭʚʠʣʠʥ, ʘ ʦʩʪʘʥʥʻ ð ʯʝʨʝʟ ʛʦʜʠʥʫ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ. 

ʏʠ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʮʝʡ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʪʘ ʪʨʫʜʦʤʽʩʪʢʠʡ ʧʨʦʮʝʩ ʩʪʘʪʠʯʥʠʭ ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 
ʧʘʣʴ? ʈʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ ʟʥʘʡʜʝʥʝ ʧʨʠ ʜʦʜʘʚʣʶʚʘʥʥʽ ʧʘʣʴ ʥʘ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʦʙ'ʻʢʪʘʭ 
ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʶʯʠʤ ʩʪʘʪʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʚʠʟʥʘʯʠʪʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʘʣʽ ʟ 
ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʧʘʣʶ ˇʨʫʥʪʫ. 

ʇʨʠ ʩʪʘʪʠʯʥʦʤʫ ʞ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʝʜʝʪʴʩʷ ʜʦ ʥʘʩʪʘʥʥʷ "ʟʨʠʚʫ", ʢʦʣʠ ʧʨʠʨʦʱʝʥʥʷ 
ʦʩʽʜʘʥʥʷ ʧʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʽʜ ʮʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʘʣʷ ʚʠʪʨʠʤʫʻʪʴʩʷ 
ʜʦ ʦʜʝʨʞʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚ 10...20 ʤʤ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʙʠʪʴʩʷ ʾʾ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦ 
ʟʤʝʥʰʫʚʘʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟ ʪʽʻʶ ʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʱʦ ʡ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʙʠʪʴʩʷ ʱʝ 
ʪʨʠ ʮʠʢʣʠ "ʥʘʚʘʥʪʘʞʝʥʥʷ ð ʨʦʟʚʘʥʪʘʞʝʥʥʷ" ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʟ 
ʜʦʚʝʜʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ"ʟʨʠʚʫ" ʜʦ ʟʘʬʽʢʩʦʚʘʥʦʾ ʚ ʧʝʨʰʦʤʫ ʮʠʢʣʽ. ɺʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʥʷ 
ʧʘʣʽ -ʬʽʢʩʫʶʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 0,1 ʚʽʜ ʧʨʠʧʫʩʢʘʻʤʦ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʽ. ʈʝʟʫʣʴʪʘʪʠ 
ʟʘʥʦʩʷʪʴʩʷ ʜʦ ʞʫʨʥʘʣʫ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʦʬʦʨʤʣʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʦʩʽʜʘʥʥʷ 
ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʣʶ. ɿʘ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʦʧʦʨʫ ʧʘʣʽ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʈʢ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʠʥ ʚʽʪʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʚʽʪʢʘʤʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʮʠʢʣʫ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʢʨʠʚʠʭ "ʥʘʚʘʥʪʘʞʝʥʥʷ- ʨʦʟʚʘʥʪʘʞʝʥʥʷ" ʯʦʪʠʨʴʦʭ 
ʮʠʢʣʽʚ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʚʝʨʪʠʢʘʣʽ, ʟʘ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʦʧʦʨʫ ʧʘʣʽ ʧʨʠʡʤʘʻʪʴʩʷ ʩʝ-
ʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʚʝʣʠʯʠʥ ʈʢ. 

ʄʝʪʦʜ ʧʨʦʚʝʜʝʥʥʷ ʮʠʢʣʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʘʣʴ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʶʯʠʤʠ ʪʘ ʟʤʝʥʰʫʚʘʥʠʤʠ 
ʩʪʘʪʠʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʜʥʽʻʾ ʧʘʣʽ ʟ ʢʽʣʴʢʦʭ ʜʽʙ ʜʦ ʢʽʣʴʢʦʭ 
ʛʦʜʠʥ. 
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ʄʘʟʘʻʚɼ.ɺ.,  ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʝʩʦʥʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʨʽʟʥʠʤʠ 
ʩʧʦʩʦʙʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ. 
ʄʦʜʝʣʶʚʘʥʥʷ ʧʣʠʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʣʢʘ ʟʘʜʘʻʪʴʩʷ ʦʙʦʣʦʥʢʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʨʝʙʨʘ 
ʩʪʨʠʞʥʝʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʚʽʜʜʘʣʝʥʠʤ ʚʽʜ ʧʦʣʢʠ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʠʤ ʪʽʣʦʤ (ʘʙʦ ʞʦʨʩʪʢʦʾ ʚʩʪʘʚʢʦʶ) ʥʘ 
ʚʝʣʠʯʠʥʫ ʨʽʚʥʫ: Hc = hp / 2 + hʧ / 2,  ʜʝhp ī ʚʠʩʦʪʘ ʨʝʙʨʘ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʢʠ, hʧ ïʪʦʚʱʠʥʘ 
ʧʦʣʠʮʽ. 

ɿʘ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʣʠʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʣʢʘ ʟʘʜʘʻʪʴʩʷ ʦʙʦʣʦʥʢʦʚʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ, ʘ ʨʝʙʨʘ ʩʪʨʠʞʥʝʚʠʤʝʣʝʤʝʥʪʦʤ ʫ ʚʠʛʣʷʜʽ ʪʘʚʨʘ. ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨ ʚʘʛʠ ʪʘʚʨʘ, ʟʙʽʛʘʻʪʴʩʷ ʟ 
ʩʝʨʝʜʠʥʥʦʶ ʣʽʥʽʻʶ ʧʦʣʢʠ. ɿʚʽʩʠ ʧʦʣʠʮʴ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʚʥʠʤʠbʧʣ = 3 hʧ. 

ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʝʩʦʥʥʝ ʧʝʨʝʢʨʠʪʪʷ ʤʦʜʝʣʶʻʪʴʩʷ ʧʣʘʩʪʠʥʘʤʠ ʧʝʚʥʦʾ ʞʦʨʩʪʢʦʩʪʽ, 
ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʚʧʣʠʚʫ, ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ, ʝʣʝʤʝʥʪʽʚ ʤʦʥʦʣʽʪʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʆʩʢʽʣʴʢʠ, 
ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʣʘʩʪʠʥʘʤʠ, ʩʪʚʦʨʝʥʥʷ ʩʭʝʤʠ ʚ ʃʀʈɸ ʉɸʇʈ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜ ʥʝʡʪʨʘʣʴʥʦʾ ʣʽʥʽʾ, ʚʠʥʠʢʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʩʪʠʢʽʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʚʫʟʣʘʭ. ʊʘʢ ʩʘʤʦ ʫʤʦʚʠ 
ʩʫʤʽʩʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʧʣʘʩʪʠʥ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʚ ʨʘʟʽ ʧʨʠʻʜʥʘʥʥʷ ʧʣʘʩʪʠʥ ʚ ʚʫʟʣʘʭ, ʱʦ ʡ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʟʨʦʙʠʪʠ ʧʨʠ ʜʦʧʦʤʦʛʦʶ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʠʭʪʽʣ. ɽʣʝʤʝʥʪʘʤ ʢʝʩʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʪʠʧʠ ʢʽʥʮʝʚʠʭ 
ʝʣʝʤʝʥʪʽʚ: ʧʦʣʢʠ ī ʧʨʷʤʦʢʫʪʥʠʡ ʂɽ ʧʣʠʪʠ 11 (ʟʽ ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ Z, Ux, Uy); ʨʝʙʨʦ īʧʨʷʤʦʢʫʪʥʠʡ ʂɽ 
ʦʙʦʣʦʥʢʠ 41 (ʟʽ ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ X, Y, Z, Ux, Uy, Uz). 

ʏʝʪʚʝʨʪʠʡʩʧʦʩʽʙʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʢʝʩʦʥʥʝʧʝʨʝʢʨʠʪʪʷʤʦʜʝʣʶʻʪʴʩʷ ʧʣʘʩʪʠʥʘʤʠ 
ʧʝʚʥʦʾʞʦʨʩʪʢʦʩʪʽ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷʚʟʘʻʤʦʚʧʣʠʚʫ, ʧʝʨʝʨʦʟʧʦʜʽʣʫʥʘʧʨʫʞʝʥʴ, 
ʝʣʝʤʝʥʪʽʚʤʦʥʦʣʽʪʥʦʾʢʦʥʩʪʨʫʢʮʽʾ. ɺ ʮʽʡ  ʩʭʝʤʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ, ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʽʪʽʣʘ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɽʣʝʤʝʥʪʘʤ ʢʝʩʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʪʠʧʠ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ: ʧʦʣʢʠ ī 
ʧʨʷʤʦʢʫʪʥʠʡ ʂɽ ʧʣʠʪʠ 11 (ʟʽ ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ Z, Ux, Uy); ʨʝʙʨʦ ī ʧʨʷʤʦʢʫʪʥʠʡ ʂɽ ʦʙʦʣʦʥʢʠ 41 (ʟʽ 
ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ X, Y, Z, Ux, Uy, Uz). 

 

 
 

ʈʠʩ.1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽʧʝʨʝʢʨʠʪʪʷʦʙʦʣʦʥʢʦʚʠʤʠʝʣʝʤʝʥʪʘʤʠ ʽ 
ʩʪʨʠʞʥʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʠʭ ʚʩʪʘʚʦʢīʘ; ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽʧʝʨʝʢʨʠʪʪʷʦʙʦʣʦʥʢʦʚʠʤʠʝʣʝʤʝʥʪʘʤʠ ʽ ʩʪʨʠʞʥʷʤʠ ʫ ʚʠʛʣʷʜʽ ʪʘʚʨʘīʙ;ʤʦʜʝʣʶʚʘʥʥʷʧʣʠʪʠ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʽ ʦʙʦʣʦʥʢʦʚʠʭʝʣʝʤʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʠʭʪʽʣīʚ; 

ʤʦʜʝʣʶʚʘʥʥʷʧʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ: 
ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘīʛ 

 
  

͊ύ ͋ύ 

͍ύ ͎ύ 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɸʈʄʋɺɸʅʅʗ ɹɽɿɹɸʃʆʏʅʀʍ ɿɹɯʈʅʀʍ ʇɽʈɽʂʈʀʊʊɯɺ 
 
ʄʘʢʘʨʝʥʢʦ ʗ.ɺ.,  ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ.ɹʦʨʦʜʘʡ ɼ.ʉ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʝʟʙʘʣʦʯʥʝ ʟʙʽʨʥʝ ʧʝʨʝʢʨʠʪʪʷ  ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʟʙʽʨʥʠʭ ʧʘʥʝʣʝʡ, ʦʧʝʨʪʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʢʘʧʽʪʝʣʽ ʢʦʣʦʥ . ʆʩʥʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʘʧʽʪʝʣʝʡ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʞʦʨʩʪʢʝ 
ʩʧʦʣʫʯʝʥʥʷ ʧʝʨʝʢʨʠʪʪʷ ʟ ʢʦʣʦʥʘʤʠ, ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʨʦʣʴʦʪʽʚ ʧʘʥʝʣʝʡ ʽ ʩʪʚʦʨʠʪʠ ʦʧʦʨʫ 
ʜʣʷ ʧʘʥʝʣʝʡ. ʉʽʪʢʘ ʢʦʣʦʥ ʟʘʟʚʠʯʘʡ ʢʚʘʜʨʘʪʥʘ ʨʦʟʤʽʨʦʤ 6ʍ6ʤ.  

ɺʠʢʦʨʠʩʪʦʚʫʝʪʴʩʷ ʜʣʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʩʢʣʘʜʽʚ, ʭʦʣʦʜʠʣʴʥʠʢʽʚ, ʤ'ʷʩʦʢʦʤʙʽʥʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 
ʽʥʰʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʟ ʚʝʣʠʢʠʤʠ ʪʠʤʯʘʩʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ 
ʙʝʟʙʘʣʦʯʥʽ ʧʘʥʝʣʴʥʽ ʧʝʨʝʢʨʠʪʪʷ. ʇʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʘ ʧʝʨʝʢʨʠʪʪʷ 10 ʢʅ/ʤ2 ʽ ʙʽʣʴʰʝ ʙʝʟʙʘʣʢʦʚʽ 
ʧʘʥʝʣʴʥʽ ʧʝʨʝʢʨʠʪʪʷ ʝʢʦʥʦʤʽʯʥʽʰʝ ʙʘʣʢʦʚʠʭ. ʂʦʥʩʪʨʫʢʮʽʷ ʟʙʽʨʥʦʛʦ ʙʝʟʙʘʣʦʯʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʩʢʣʘʜʘʻʪʴʩʷ 
ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʢʘʧʽʪʝʣʽ, ʥʘʜʢʦʣʦʥʥʦʡ ʧʘʥʝʣʽ ʽ ʧʨʦʣʽʪʥʦʾ ʧʘʥʝʣʽ. ʂʘʧʽʪʝʣʴ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 
ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʦʥʠ ʽ ʩʧʨʠʡʤʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʥʘʜʢʦʣʦʥʥʳʭ ʧʘʥʝʣʝʡ, ʱʦ ʡʜʫʪʴ ʫ ʜʚʦʭ ʚʟʘʻʤʥʦ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ ʥʘʧʨʷʤʢʘʭ ʽ ʧʨʘʮʶʶʪʴ ʷʢ ʙʘʣʢʠ. ɹʝʟʙʘʣʦʯʥʝ ʟʙʽʨʥʝ ʧʝʨʝʢʨʠʪʪʷ ʧʨʘʮʶʻ ʧʦʜʽʙʥʦ 
ʨʝʙʨʠʩʪʦʤʫ ʧʝʨʝʢʨʠʪʶ ʟ ʧʣʠʪʘʤʠ, ʦʧʝʨʪʳʤʠ ʧʦ ʢʦʥʪʫʨʫ, ʚ ʷʢʦʤʫ ʥʘʜʢʦʣʦʥʥʳʝ ʧʘʥʝʣʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ 
ʰʠʨʦʢʠʭ ʙʘʣʦʢ. ʇʘʥʝʣʽ ʧʝʨʝʢʨʠʪʪʽʚ ʚʠʢʦʥʫʶʪʴ ʨʝʙʨʠʩʪʠʤʠ ʘʙʦ ʧʫʩʪʦʪʥʠʤʠ, ʘ ʢʘʧʽʪʝʣʽ - ʧʦʨʦʞʥʠʩʪʠʤʠ 
ʘʙʦ ʩʫʮʽʣʴʥʠʤʠ. ʂʦʣʦʥʠ ʤʘʶʪʴ ʧʦʚʝʨʭʦʚʫ ʨʦʟʨʟ̔ʢʫ. 

 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟʙʘʣʦʯʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʜʢʦʣʦʥʥʳʝ ʧʘʥʝʣʽ ʚ 
ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʤʘʶʪʴ ʥʝʚʝʣʠʢʠʡ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʶ, ʽ ʧʦʟʜʦʚʞʥʷ ʨʦʙʦʯʘ ʘʨʤʘʪʫʨʘ ʤʦʞʝ ʚ ʥʠʭ 
ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʧʦ ʚʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʨʽʚʥʦʤʽʨʥʦ. 

    ʇʨʦʣʽʪʥʠʡ ʤʦʤʝʥʪ ʢʚʘʜʨʘʪʥʦʾ ʧʘʥʝʣʽ ʚʠʟʥʘʯʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʪʢʦʚʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʫ 
ʢʦʥʪʫʨʥʠʭ ʨʝʙʨʘʭ ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʜʘʪʣʠʚʦʩʪʽ ʦʧʦʨʥʦʛʦ ʢʦʥʪʫʨʫ. ʆʧʦʨʥʽ ʪʘ ʧʨʦʣʽʪʥʽ ʤʦʤʝʥʪʠ 
ʥʘʜʢʦʣʦʥʥʳʭ ʧʘʥʝʣʝʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʜʣʷ ʥʝʨʦʟʨʽʟʥʠʭ ʙʘʣʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʤʦʤʝʥʪʽʚ. 

 ʂʘʧʽʪʝʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʦʧʦʨʥʠʭ ʪʠʩʢʽʚ ʽ ʤʦʤʝʥʪʽʚ 
ʥʘʜʢʦʣʦʥʥʠʭ ʧʣʠʪ. ʈʦʟʨʘʭʫʥʢʦʚʫ ʘʨʤʘʪʫʨʫ ʫʢʣʘʜʘʶʪʴ ʧʦ ʚʝʨʭʫ ʢʘʧʽʪʝʣʽ ʩʪʽʥʢʠ ʢʘʧʽʪʝʣʝʡ ʘʨʤʫʶʪʴ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦ. ʂʨʽʤ ʪʦʛʦ, ʢʘʧʽʪʝʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʤʦʥʪʘʞʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢ ʢʦʥʩʦʣʽ. 

 ʂʦʣʦʥʠ ʢʘʨʢʘʩʘ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʜʽʶ ʧʦʟʜʦʚʞʥʴʦʾ ʩʪʠʩʢʘʶʯʦʾ ʩʠʣʠ N ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʘʭ ʽ ʥʘ ʜʽʶ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʄ ʚʽʜ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʧʝʨʝʢʨʠʪʪʷ. 

ʇʝʨʝʚʘʛʘ ʙʝʟʙʘʣʢʦʚʠʭ ʧʘʥʝʣʴʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʣʦʯʥʠʤʠ - ʚ ʢʨʘʱʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʦʙ'ʻʤʫ ʧʨʠʤʽʱʝʥʴ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʪʫʧʘʶʯʠʭ ʨʝʙʝʨ, ʧʦʣʝʛʰʝʥʥʷ ʧʨʠʩʪʨʦʾ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 
ʧʨʦʚʦʜʦʢ ʽ ʢʦʤʫʥʽʢʘʮʽʡ. ɿʘʚʜʷʢʠ ʤʝʥʰʽʡ ʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʚʠʩʦʪʽ ʙʝʟʙʘʣʦʯʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʟʤʝʥʰʫʻʪʴʩʷ 
ʟʘʛʘʣʴʥʘ ʚʠʩʦʪʘ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʙʫʜʽʚʣʽ ʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʩʪʽʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
1. ɺʣʘʩʦʚ, ʆ.ɽ. ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ï ʄ.-ʃ.: ɻʦʩʩʪʨʦʡʠʟʜʘʪ, 

1933. ï 20 ʩ. 
2. ʐʢʣʦʚʝʨ, ɸ.ʄ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ/ ʇʨʦʝʢʪ ʠ ʉʪʘʥʜʘʨʪ. ˉ 7, 1933. ï 21 ʩ. 
3. ʐʢʣʦʚʝʨ, ɸ.ʄ., ɺʘʩʠʣʴʝʚ ɹ.ʌ., ʋʰʢʦʚ ʌ.ɺ. ʆʩʥʦʚʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʧʣʦʪʝʭʥʠʢʠ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ï ʄ., ɻʦʩ. ʠʟʜ. ʩʪʨ. ʠ ʘʨʭ., 1956. - 253 ʩ. 
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ɺʈɸʍʋɺɸʅʅʗ ʉʋʄɯʉʅʆɰ ʈʆɹʆʊʀ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʈʋɻʃʆʇʋʉʊʆʊʅʀʍ ʇʃʀʊ 
ʇɽʈɽʂʈʀʊʊʗ ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎɯɰ ɹʋɼɯɺɽʃʔ 

 
ʄʘʨʶʭʥʘ ʅ.ʂ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʬʦʨʤʦʚʘʥʦʾ ʞʠʪʣʦʚʦʾ 

ʟʘʙʫʜʦʚʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʛʨʫʧ, ʢʚʘʨʪʘʣʽʚ ʪʘ ʤʽʢʨʦʨʘʡʦʥʽʚ ʫ ʚʝʣʠʢʠʭ 
ʤʽʩʪʘʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʟ ʬʽʟʠʯʥʠʤ (ʙʽʣʴʰʝ 30%) ʽ ʧʽʜʚʠʱʝʥʠʤ ʤʦʨʘʣʴʥʠʤ (ʜʦ 40%) ʟʥʦʩʦʤ. 

ʋ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʝʪʦʜʠʯʥʠʤʠ ʪʘ 
ʥʦʨʤʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʨʦʟʨʦʙʣʝʥʠʤʠ ʚ ʜʦʧʝʨʝʙʫʜʦʚʥʠʡ ʧʝʨʽʦʜ, ʷʢʽ ʚ ʥʝʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʶʪʴ 
ʩʫʢʫʧʥʽʩʪʴ ʟʤʽʥʝʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʫʤʦʚ. 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʘʚʜʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧ'ʷʪʠʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ ʧʦʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʛʦʩʪʨʦ. 
ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧ'ʷʪʠʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʝʨʰʠʭ ʤʘʩʦʚʠʭ ʩʝʨʽʡ ʤʦʨʘʣʴʥʦ ʽ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, 
ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʘ, ʭʦʯʘ ʩʪʨʦʢ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʱʝ ʥʝ ʟʘʚʝʨʰʠʚʩʷ. ʈʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʧʨʦʞʠʚʘʥʥʷ ʚ 
ʧ'ʷʪʠʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʠʡ, ʘʨʭʽʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʥʷ ʟʦʚʥʽʰʥʽʩʪʴ ʙʫʜʽʚʣʽ 
ʥʝʚʠʨʘʟʥʘ. ʉʢʣʘʜ ʦʙ'ʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʠʥʽ ʯʠʥʥʠʤ 
ʥʦʨʤʘʪʠʚʘʤ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʟʘʨʘʟ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʥʘʩʝʣʝʥʥʷ, ʥʝ ʧʝʨʝʜʙʘʯʝʥʠʭ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʦʙʩʣʫʛʦʚʫʚʘʣʘʩʴ 
ʧ'ʷʪʠʧʦʚʝʨʭʦʚʘ ʟʘʙʫʜʦʚʘ. 

ʇ'ʷʪʠʧʦʚʝʨʭʦʚʘ ʞʠʪʣʦʚʘ ʟʘʙʫʜʦʚʘ ʟʘʡʤʘʻ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʫʧʦʨʷʜʢʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ, 
ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʾʭ ʮʝʥʪʨʽʚ. ʑʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʮʠʭ ʪʝʨʠʪʦʨʽʡ ʚ 1,5-2 ʨʘʟʠ ʥʠʞʯʝ, ʥʽʞ ʯʠʥʥʽ 
ʥʦʨʤʘʪʠʚʠ. ʊʝʨʠʪʦʨʽʾ ʧʨʝʩʪʠʞʥʠʭ ʱʦʜʦ ʤʽʩʪʦʙʫʜʽʚʥʠʮʪʚʽ ʨʘʡʦʥʽʚ ʽʩʥʫʶʯʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʚ ʤʽʩʪʘʭ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʨʘʮʽʦʥʘʣʴʥʦ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 
ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʛʨʝʩʫʶʯʦʤʫ ʚʠʙʫʪʪʶ ʟʘʩʪʘʨʽʣʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʏʦʪʠʨʠ- ʽ ʧ'ʷʪʠʧʦʚʝʨʭʦʚʠʡ ʞʠʪʣʦʚʠʡ ʬʦʥʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʮʝʛʣʷʥʠʤʠ, 
ʢʨʫʧʥʦʙʣʦʯʥʠʤʠ ʽ ʢʨʫʧʥʦʧʘʥʝʣʴʥʠʤʠ ʙʫʜʠʥʢʘʤʠ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʟʘ ʪʠʧʦʚʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʚ 
60-70-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʚʦʣʽʢʘʥʥʷ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʚʢʘʟʘʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, ʦʙʩʷʛʠ ʷʢʦʛʦ 
ʟʘʛʘʣʦʤ ʧʦ ʢʨʘʾʥʽ ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʝ 10 ʤʣʥ. ʙʫʜʠʥʢʽʚ, ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʡʦʛʦ ʚʠʙʫʪʪʷ ʚ ʥʘʡʙʣʠʞʯʠʭ 10-
15 ʨʦʢʽʚ. 

ʇʨʦʪʝ ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʽ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʤʽʩʪ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 
ʜʦʩʪʘʪʥʽ ʢʦʰʪʠ ʟ ʜʝʨʞʘʚʥʦʛʦ ʽ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ. ɿʘ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 
ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʦʙʽʪ ʜʦʩʷʛʘʶʪʴ 60-70 ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ 1 ʢʚ. ʤ ʥʦʚʦʛʦ ʞʠʪʣʘ. ʂʨʽʤ 
ʪʦʛʦ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʧʦʪʨʽʙʥʽ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʝʡ 
ʦʙ'ʻʢʪʽʚ ʽʥʞʝʥʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʦʙ'ʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʦʚʥʦʮʽʥʥʦʶ ʜʝʨʞʘʚʥʦʶ ʽʥʽʮʽʘʪʠʚʦʶ, ʱʦ ʤʘʣʘ ʙʠ ʚʠʚʝʩʪʠ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 
ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ, ʩʪʘʚ ʧʨʠʡʥʷʪʠʡ ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ ʋʢʨʘʾʥʠ 22.12.2006 ʨ. ʟʘʢʦʥ ˉ 525 
çʇʨʦ ʢʦʤʧʣʝʢʩʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫè. 

ʆʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʻ ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʢʨʠʪʪʷ. 
ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ ʮʝ ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʥʝ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʧʝʨʝʢʨʠʪʪʷ, ʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚ 
ʤʽʩʮʷʭ, ʜʝ ʝʣʝʤʝʥʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʽʜʜʘʣʠʩʷ ʚʧʣʠʚʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʬʘʢʪʦʨʽʚ (ʟʘʤʦʯʫʚʘʥʥʷ, ʤʝʭʘʥʽʯʥʽ 
ʚʧʣʠʚʠ). ɺ ʪʘʢʠʭ ʤʽʩʮʷʭ ʧʨʦʭʦʜʠʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʢʦʨʦʜʫʚʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʥʝʩʫʯʦʾ 
ʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ. 

ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʥʫʶʪʴ ʟʘʭʦʜʠ ʧʦ ʧʽʜʩʠʣʝʥʥʶ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʙʽʣʴʰʝʥʥʶ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʙʽʪ, ʟʙʽʣʴʰʝʥʥʶ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʶ ʚʘʨʪʦʩʪʽ 
ʩʘʤʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ. ʏʘʩʪʦ ʫʤʦʚʠ ʚʟʘʛʘʣʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʧʽʜʩʠʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 
ʧʝʨʝʢʨʠʪʪʷ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʙʽʨʥʽ ʝʣʝʤʝʥʪʠ ʧʝʨʝʢʨʠʪʪʷ ʟʘʤʽʥʶʶʪʴ ʤʦʥʦʣʽʪʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʱʦ ʪʘʢʦʞ 
ʟʙʽʣʴʰʫʻ ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 
ʧʝʨʝʢʨʠʪʪʷ, ʨʦʟʨʦʙʣʝʥʘ ɸʟʽʟʦʚʠʤʊʘʣʷʪʦʤʅʫʨʝʜʽʥʦʚʠʯʝʤ. 

ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ ʉʘʚʯʝʥʢʘ ʆ.ʉ., ʧʨʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʦ 
ʧʣʦʱʽ ʧʝʨʝʢʨʠʪʪʷ ʽ ʨʽʚʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʢʨʠʪʪʷ ʝʬʝʢʪ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʥʷ ʟʫʩʠʣʴ ʚʽʜʩʫʪʥʽʡ. 

ɺ ʫʤʦʚʘʭ, ʢʦʣʠ ʚ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ ʦʜʠʥ, ʘʙʦ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ ʙʫʣʠ ʫʨʘʞʝʥʽ ʢʦʨʦʟʽʻʶ, ʟʘ 
ʨʘʭʫʥʦʢ ʯʦʛʦ ʾʭ ʞʦʨʩʪʢʽʩʪʴ ʟʤʝʥʰʠʣʘʩʷ ʝʬʝʢʪ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʥʷ ʙʫʜʝ ʧʦʤʽʪʥʠʡ. 

ʗʢ ʚʧʣʠʚʘʻ ʟʤʝʥʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʢʨʫʛʣʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʚ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʝʬʝʢʪ 
ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʥʷ ʟʫʩʠʣʴ ʤʽʞ ʧʣʠʪʘʤʠ ʽ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ. 
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ʄʘʪʫʟʢʘ ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè,ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʎʠʛʘʥʝʥʢʦ ʃ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɺʘʥʪʦʚʽ ʧʦʢʨʠʪʪʷ ʥʘ ʨʘʜʽʘʣʴʥʦʤʫ ʧʣʘʥʽ ʟ ʚʝʨʭʥʽʤ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤ ʧʦʷʩʦʤ ʬʝʨʤ, ʷʢʽ ʡʦʛʦ 

ʩʢʣʘʜʘʶʪʴ - ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʪʘ ʫʥʽʢʘʣʴʥʠʤʠ ʩʧʦʨʫʜʘʤʠ , ʝʢʩʧʣʫʘʪʘʮʽʷ ʷʢʠʭ ʚʠʤʘʛʘʻ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʪʽ ʧʨʠʩʢʽʧʣʠʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ.  

ʊʦʤʫ ʜʘʥʝ ʧʦʢʨʠʪʪʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʘʟ ʫ ʧôʷʪʴ ʨʦʢʽʚ ʦʙʩʪʝʞʝʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʦʚʽʨʦʯʥʽ ʧʝʨʝʨʘʭʫʥʢʠ 
ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʾʾ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʘʥʪʦʚʦʾ ʩʠʩʪʝʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 
ʬʘʢʪʠʯʥʽ ʟʫʩʠʣʣʷ ʚ ʚʘʥʪʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʙʨʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʦʪʠ 
ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʩʪʝʨʞʥʷ ʚʽʜ ʡʦʛʦ ʞʦʨʩʪʢʦʩʪʽ, ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʘʤʠ ʡʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ, ʧʦʛʦʥʥʦʾ ʤʘʩʠ ʽ 
ʟʫʩʠʣʣʷ ʡʦʛʦ ʩʪʠʩʥʝʥʥʷ ʘʙʦ ʨʦʟʪʷʛʫʚʘʥʥʷ. ɺʽʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʚʘʥʪʠ ʚʠʢʣʠʢʘʣʠʩʷ ʰʣʷʭʦʤ ʜʦʜʘʪʢʘ ʫʜʘʨʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʚʘʥʪʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʋʜʘʨ ʟʜʽʡʩʥʶʚʘʚʩʷ ʢʫʚʘʣʜʦʶ ʚʘʛʦʶ 5 ʢʛ. ʅʘ ʜʽʣʷʥʮʽ ʤʽʞ 
ʩʪʽʡʢʘʤʠ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʦʜʠʥ, ʜʚʘ ʘʙʦ ʢʽʣʴʢʘ ʧʝʨʽʦʜʽʚ ʢʦʣʠʚʘʥʴ ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ. ʎʠʤ ʚʠʟʥʘʯʘʣʘʩʷ ʤʦʜʘ 
ʢʦʣʠʚʘʥʴ ʽ. ʂʦʣʠʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠʩʷ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʢʨʽʧʣʝʥʥʷʤ ʚʘʥʪʠ ʜʦ ʚʝʨʭʥʴʦʛʦ ʦʧʦʨʥʦʛʦ ʧʦʷʩʫ ʽ 
ʚʫʟʣʦʤ ʢʨʽʧʣʝʥʥʷ ʧʝʨʰʦʾ ʦʧʦʨʥʦʾ ʩʪʽʡʢʠ ʜʦ ʚʘʥʪʽʚ.ɼʣʷ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ 
ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʘʥʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. 

 

ʈʠʩʫʥʦʢ 1. ɺʘʥʪʦʚʝ ʧʦʢʨʠʪʪʷ ʨʠʥʢʫ 
ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙʩʪʝʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʚʠʢʨʠʚʣʝʥʥʷ ʩʪʽʡʦʢ ʚʘʥʪʦʚʠʭ 

ʬʝʨʤ ʪʘ ʾʭ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ, ʱʦ ʦʙʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ ʚʽʙʨʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 
ʢʘʥʘʪʽʚ ʬʝʨʤ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʩʪʝʞʝʥʥʷʤ, ʱʦ 
ʧʨʦʚʦʜʠʣʦʩʴ ʫ 2001ʨʦʮʽ ʪʘ ʧʦʚʽʨʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʚʘʥʪʦʚʠʭ ʬʝʨʤ,ʨʠʩ 1.  

ɺʽʙʨʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʣʘʩʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʘʥʘʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 26 
- 34 ɻʮ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʩʢʣʘʜʘʻ 29,7 ɻʮ, 
ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʦʨʽʚʥʶʻ 1,72 ɻʮ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʩʢʣʘʜʘʻ 5,8 %.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʥʘʪʽʚ ʯʘʩʪʦʪʘ ʾʭʥʽʭ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʧʝʨʝʙʫʚʘʣʘ ʚ ʜʽʘʧʘʟʦʥʽ 26 
- 36 ɻʮ, ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʣʦ - 31 ɻʮ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʫʩʠʣʣʷ ʚ ʢʦʞʥʦʤʫ ʟ ʥʝʩʫʯʠʭ ʢʘʥʘʪʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʾʭʥʽʭ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 
ʩʢʣʘʜʘʶʪʴ:
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ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ:N - ʟʫʩʠʣʣʷ ʚ ʦʧʦʨʥʦʤʫ ʢʘʥʘʪʽʚʘʥʪʦʚʦʡ ʬʝʨʤʠ; H  - ʚʝʣʠʯʠʥʘ ʨʦʟʧʦʨʫ; 

a - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʣʶ ʡ ʥʘʧʨʷʤʢʦʤ ʢʘʥʘʪʘ ʚ ʟʦʚʥʽʰʥʴʦʾ ʦʧʦʨʠ;? - ʧʨʦʣʽʪ ʬʝʨʤʠ; f  - ʩʪʨʽʣʘ ʧʨʦʚʠʩʫ 

ʢʘʥʘʪʘ;q  - ʧʦʚʥʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ;p  - ʨʦʟʨʘʭʫʥʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ ʧʦʢʨʠʪʪʷ;

g  - ʨʦʟʨʘʭʫʥʢʦʚʝ ʩʥʽʛʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ;b  - ʚʽʜʩʪʘʥʴ ʤʽʞ ʬʝʨʤʘʤʠ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʢʽʣʴʮʶ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʝʚʽʨʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʥʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʷʢ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʩʪʝʤʠ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ 
ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ. ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ çʃʽʨʘ 9,8è ʟʫʩʠʣʣʷ ʚ ʢʦʞʥʦʤʫ ʟ 

ʢʘʥʘʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʽʭ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʩʢʣʘʜʘʶʪʴ: ( )
ʪ1.33

2
33.1889.47 =+  ʇʨʠ ʮʴʦʤʫ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʫʩʠʣʣʷ ʥʘ ʢʘʥʘʪ ʩʢʣʘʜʘʻ: [] ʪʨʘʟʨNN 1296.0 == , ʜʝ ʨʦʟʨʠʚʥʝ ʟʫʩʠʣʣʷ ʥʘ ʢʘʥʘʪ 

ʪNʨʘʟʨ215= . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʶʯʽ ʟʫʩʠʣʣʷ ʚ ʢʘʥʘʪʘʭ ʟʥʘʯʥʦ ʥʠʞʯʝ ʟʥʘʯʝʥʴ , ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ 

 ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʽʨʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʪʽʡʦʢ ʬʝʨʤ, ʱʦ 
ʦʪʨʠʤʘʣʠ ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʾʭ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʨʠʚʣʝʥʥʷ: 
ʦʪʨʠʤʘʥʦ ʧʦʚʟʜʦʚʞʥʽ ʟʫʩʠʣʣʷ ʚ ʩʪʽʡʢʘʭ, ʾʭ ʩʪʨʽʣʠ ʚʠʢʨʠʚʣʝʥʥʷ, ʚʽʜʥʦʩʥʽ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ, 
ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʦʨʤʠ ʧʝʨʝʨʽʟʫ  ʝʣʝʤʝʥʪʘ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ,ʱʦʫʩʽ ʩʪʽʡʢʠ 
ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʥʷ.  
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ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɸʈʍɯʊɽʂʊʋʈʅʆ-ʇʃɸʅʋɺɸʃʔʅɸ ʆʈɻɸʅɯɿɸʎɯʗʊɸ ʇɽʈɽɼʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ  

ʉɸɼʆɺʆ-ʇɸʈʂʆɺʀʍ ʄɽʈɽɾ ʅɸ ʇʈʀʂʃɸɼɯ ʉɸɼʀɹ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʄʘʯʫʣʘ ɺ.ʆ. ʩʪʫʜ 5 ʢʫʨʩʫ ɹʌ, ʩʧʝʮ. çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè 
ɹʦʨʦʜʘʡ ɸ.ʉ., ʢ.ʘʨʭ.,ʩʪ. ʚʠʢʣʘʜʘʯ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɹʘʛʘʪʦ ʽʩʪʦʨʠʯʥʠʭ ʩʘʜʠʙ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʘʚʘʨʽʡʥʦʤʫ ʘʙʦ ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ. ɺʽʜ ʜʝʷʢʠʭ 

ʟʘʣʠʰʠʣʠʩʴ ʣʠʰʝ ʩʪʽʥʠ, ʧʽʜʤʫʨʢʠ, ʜʝʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ  ʧʦʥʽʚʝʯʝʥʫ ʙʫʜʽʚʣʶ ʟ ʧʨʦʣʘʤʘʥʠʤ ʜʘʭʦʤ. ɰʭ ʯʘʩ 
ʽʜʝ ʥʘ ʨʦʢʠ. ʇʨʦʪʝ, ʥʘʚʽʪʴ ʚ ʤʘʣʝʥʴʢʠʭ ʩʝʣʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʻʪʢʠ ʟ ʧʘʨʢʘʤʠ, ʷʢʽ ʱʝ ʟʙʝʨʽʛʘʶʪʴ ʛʽʜʥʠʡ 
ʚʠʛʣʷʜ. ɹʽʣʴʰʽʩʪʴ ʟʚʽʩʥʦ ʧʦʪʨʝʙʫʶʪʴ ʨʝʩʪʘʚʨʘʮʽʾ ʪʘ ʜʙʘʡʣʠʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʦʜʥʘʢ ʥʘ ʬʦʥʽ ʟʨʫʡʥʦʚʘʥʠʭ 
ʤʠʣʫʶʪʴ ʟʽʨ. 

ɺ ʋʢʨʘʾʥʽ ʥʘʨʘʟʽ ʙʣʠʟʴʢʦ 3 ʪʠʩʷʯ ʟʘʤʽʩʴʢʠʭ ʤʘʻʪʢʽʚ-ʧʘʤ'ʷʪʦʢ ʽʩʪʦʨʽʾ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʚʽʜ ʧʘʤ'ʷʪʦʢ 
ʤʽʩʮʝʚʦʛʦ, ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦ ʧʘʤ'ʷʪʦʢ ʩʚʽʪʦʚʦʾ ʩʧʘʜʱʠʥʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʝʨʝʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʽʩʪʦʨʠʯʥʠʭ ʤʘʻʪʢʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ 
ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʚʽʜʩʫʪʥʽʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʙʫʜʽʚʝʣʴ. ʊʦʤʫ, ʧʨʦʙʣʝʤʘ 
ʟʙʝʨʝʞʝʥʥʷ ʩʘʜʠʙ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʤʽʥʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 
ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʘʜʦʚʦ-ʧʘʨʢʦʚʽ ʤʝʨʝʞʽ ʪʘ ʩʘʜʠʙʠ ʩʣʽʜ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʝʣʴʙʠʱʥʠʭ ʪʝʨʠʪʦʨʽʡ 
ʤʽʩʪ, ʩʝʣʠʱ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʪʘ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴ. 

ʈʦʟʤʽʱʝʥʥʷ, ʤʽʩʪʢʽʩʪʴ ʽ ʨʦʟʤʽʨʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʘʜʠʙ-ʤʘʻʪʢʽʚ  ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʚʜʘʥʥʷʤ ʥʘ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ɼɹʅ ɹ.2.4-1-94, ɼɹʅ ɺ.2.2-9-99, ʘ ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʙʫʜʽʚʣʽ ʙʫʜʫʪʴ ʚ 
ʧʦʜʘʣʴʰʦʤʫ ʧʦʪʨʝʙʫʚʘʪʠ ʨʝʥʦʚʘʮʽʾ ʟʽ ʟʤʽʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦ ʪʘʢʦʞ ʩʣʽʜ 
ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ ɼɹʅ ɺ.2.2-16-2005. 

ʉʘʜʠʙʘ - ʮʝ ʢʦʤʧʣʝʢʩ ʞʠʪʣʦʚʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʨʘʟʦʤ ʟ ʜʚʦʨʦʤ, ʛʦʨʦʜʦʤ ʽ ʩʘʜʦʤ, ʷʢʽ 
ʫʪʚʦʨʶʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɺʩʽ ʙʫʜʽʚʣʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ.ɺʽʜ ʭʘʨʘʢʪʝʨʫ ʟʘʥʷʪʴ 
ʤʝʰʢʘʥʮʽʚ ʟʘʣʝʞʘʣʠ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʠ ʜʚʦʨʫ, ʧʘʨʢʫ, ʩʘʜʫ, ʢʽʣʴʢʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ. 

ɹʘʛʘʪʦ ʤʘʻʪʢʽʚ ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ ʙʫʜʫʚʘʣʠʩʷ ʟʘ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚʽʜʦʤʠʭ ʽʥʦʟʝʤʥʠʭ 
ʘʨʭʽʪʝʢʪʦʨʽʚ, ʩʢʫʣʴʧʪʦʨʽʚ, ʭʫʜʦʞʥʠʢʽʚ, ʭʦʯʘ ʜʝʷʢʽ ʚʣʘʩʥʠʢʠ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʧʦʩʣʫʛʘʤʠ ʤʽʩʮʝʚʠʭ ʤʠʪʮʽʚ, 
ʽʥʦʜʽ ʥʘʚʽʪʴ ʪʚʦʨʯʠʭ ʢʨʽʧʘʢʽʚ. 

ʗʢʱʦ ʟʚʘʞʠʪʠ ʥʘ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫ ʩʢʣʘʜʽ ʤʘʻʪʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʣʠ ʘʨʭʽʪʝʢʪʫʨʥʽ, 
ʪʦ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ  ʪʚʦʨʯʦʩʪʽ ʟʦʜʯʠʭ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʮʠʭ 
ʢʦʤʧʣʝʢʩʽʚ. ʂʽʣʴʢʽʩʪʴ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʢʦʞʥʦʤʫ 
ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʚʜʘʥʥʷʤ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʉʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʥʘʚʝʜʝʥʽ 
ʫ ʜʦʜʘʪʢʫ ɹ, ɼɹʅ ɺ.2.2-18:2007. 

ʆʪʞʝ, ʚʠʟʥʘʯʠʤʦ ʟʚʠʯʘʡʥʠʡ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʣʠ ʤʘʻʪʢʦʚʽ ʢʦʤʧʣʝʢʩʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʝʡ 
ʥʘʙʽʨ ʚʠʟʥʘʯʘʚʩʷ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʢʫʣʴʪʫʨʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚʣʘʩʥʠʢʽʚ ʤʘʻʪʢʽʚ ʪʘ ʾʭʥʽʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ 
ʤʦʞʣʠʚʦʩʪʷʤʠ. ɸʣʝ ʚ ʢʦʞʥʦʤʫ ʽʟ ʤʘʻʪʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʫʚ ʥʘʙʽʨ ʦʙʦʚôʷʟʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ, ʧʝʨʰ ʟʘ 
ʚʩʝ: 

1) ʧʘʥʩʴʢʠʡ ʙʫʜʠʥʦʢ ʘʙʦ ʧʘʣʘʮ; 
2) ʩʣʫʞʙʦʚʽ ʡ ʛʦʩʧʦʜʘʨʩʴʢʽ ʙʫʜʽʚʣʽ; 
3) ʮʝʨʢʚʘ (ʢʦʩʪʴʦʣ) ʘʙʦ ʢʘʧʣʠʮʷ; 
4) ʧʘʨʢ,ʜʦ ʩʪʨʫʢʪʠʨʠ ʷʢʦʛʦ ʚʭʦʜʠʣʠ ʘʣʴʪʘʥʢʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ; 
5) ʚʦʜʥ̫ʽ ʧʦʚʝʨʭʥʽ. 
ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʻʪʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʚʽʜʽʛʨʘʚʘʣʠ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʞʠʪʪʽ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʦʩʢʽʣʴʢʠ, ʥʘʩʘʤʧʝʨʝʜ, ʙʫʣʠ ʥʘʫʢʦʚʠʤʠ ʪʘ ʤʠʩʪʝʮʴʢʠʤʠ ʮʝʥʪʨʘʤʠ, ʚ ʷʢʠʭ 
ʧʦʻʜʥʫʚʘʣʦʩʴ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. ɺʣʘʩʥʠʢʠ ʤʘʻʪʢʽʚ ʩʧʨʠʷʣʠ  ʨʦʟʚʠʪʢʫ  ʧʨʦʮʝʩʽʚ, ʱʦ ʙʫʣʠ 
ʧʦʚôʷʟʘʥʽ ʟ ʧʦʰʠʨʝʥʥʷʤ ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ ʦʩʚʽʪʠ, ʤʠʩʪʝʮʪʚʘ ʡ ʥʘʫʢʠ. ɼʦʣʫʯʘʣʠ ʜʦ ʾʭʥʽʭ ʜʦʩʷʛʥʝʥʴ ʽ 
ʣʶʜʝʡ ʟ ʽʥʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʰʘʨʢʽʚ. ɯʥʦʟʝʤʥʽ ʤʠʪʮʽ, ʷʢʽ ʪʚʦʨʠʣʠ ʤʘʻʪʢʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʥʝ ʤʘʣʠ ʤʦʞʣʠʚʦʩʪʽ 
ʧʦʙʫʜʫʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʪʨʘʜʠʮʽʡ, ʦʩʢʽʣʴʢʠ ʮʝ ʙʫʣʦ ʥʝʤʦʞʣʠʚʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʚ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ʊʦʤʫ ʝʣʝʤʝʥʪʠ ʟʘʭʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʤʘʣʠ ʙ ʚʧʣʠʥʫʪʠ ʥʘ ʫʢʨʘʾʥʩʴʢʝ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʝ 
ʤʠʩʪʝʮʪʚʦ, ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʝʨʝʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʤʘʻʪʢʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ.  
ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ: 
- ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʘʜʠʙ-ʤʘʻʪʢʽʚ ʪʘ ʾʭ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʾ ʤʝʨʝʞʽ; 
- ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʢʣʘʜʠ ʜʦʩʚʽʜʫ ʙʫʜʽʚʥʠʮʪʚʘ ʧʘʣʘʮʽʚ, ʤʘʻʪʢʽʚ ʪʘ ʩʘʜʠʙ; 
- ʚʧʣʠʚ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʚʠʤʦʛ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʩʘʜʠʙ-ʤʘʻʪʢʽʚ; 
- ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʤʦʛʠ ʱʦʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʩʘʜʠʙ ʟʽ ʟʤʽʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʙʫʜʽʚʣʽ; 
- ʚʠʟʥʘʯʝʥʦ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʩʘʜʠʙ-ʤʘʻʪʢʽʚ ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʾ ʤʝʨʝʞʽ. 
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ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ɿɹɯʈʅʆɻʆ ɼʀʉʂʋ ʇɽʈɽʂʈʀʊʊʗ,  
ʆɹʇɽʈʊʆɻʆ ʆɼʅɯɭʖ ʉʊʆʈʆʅʆʖ ʅɸ ʈʀɻɽʃʔ, ɸ ɯʅʐʆʖ ʅɸ ʎɽɻʃʗʅʋ ʉʊɯʅʋ 

 
ʄʝʣʴʥʠʯʫʢ ʂ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʩʪ.. ʚʠʢʣ.  ʆ.ʉ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʦʩʣʽʜʞʝʥʥʶ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʚ ʩʢʣʘʜʽ ʟʙʽʨʥʦʛʦ ʜʠʩʢʫ ʧʨʠʩʚʷʯʝʥʘ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʢʨʠʪʪʽʚ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 
ʯʦʪʠʨʠ ʩʪʦʨʦʥʠ, ʧʨʠ ʩʧʠʨʘʥʥʽ ʧʣʠʪ ʥʘ çʘʙʩʦʣʶʪʥʦè ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ (ʮʝʛʣʷʥʫ ʩʪʽʥʫ), ʧʨʠ ʩʧʠʨʘʥʥʽ ʧʣʠʪ 
ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʨʠʛʝʣʽ. ʆʜʥʘʢ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʦʜʥʽʻʶ ʩʪʦʨʦʥʦʶ ʥʘ ʮʝʛʣʷʥʫ ʩʪʽʥʫ, 
ʘ ʽʥʰʦʶ ʥʘ ʨʠʛʝʣʽ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ. 

ɺ ʩʚʦʾʡ ʨʦʙʦʪʽ ʆ.ʉ. ʉʝʤʯʝʥʢʦʚ ʧʦʢʘʟʘʚ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ ʩʪʝʨʞʥʝʚʦʶ 
ʩʠʩʪʝʤʦʶ, ʧʨʠ ʮʴʦʤʫ ʞʦʨʩʪʢʽʩʪʴ ʧʦʟʜʦʚʞʥʴʦʛʦ ʩʪʝʨʞʥʷ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʟʛʠʥʘʣʴʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʧʣʠʪʠ, ʘ 
ʞʦʨʩʪʢʽʩʪʴ ʧʦʣʠʯʦʢ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʧʣʠʪʠ. 

ɼʦʜʘʚʰʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʨʠʛʝʣʴ ʽ ʟʘʙʦʨʦʥʠʚʰʠ ʧʦʚʦʨʦʪ ʧʣʠʪʠ ʥʘʚʢʦʣʦ 
ʚʣʘʩʥʦʾ ʦʩʽ ʩʪʦʩʦʚʥʦ ʦʩʪʘʥʥʴʦʛʦ ʥʘ ʦʧʦʨʽ, ʤʠ ʦʪʨʠʤʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʟʙʽʨʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʽʟ 
ʩʫʮʽʣʴʥʠʭ ʘʙʦ ʧʫʩʪʦʪʥʠʭ ʧʣʠʪ, ʦʙʧʝʨʪʠʭ ʪʦʨʮʷʤʠ ʥʘ ʨʠʛʝʣʴ. 

ɺʩʽ ʝʣʝʤʝʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟʘʜʘʶʪʴʩʷ ʩʪʨʠʞʥʷʤʠ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ. ɾʦʨʩʪʢʽʩʪʴ 
ʧʦʟʜʦʚʞʥʴʦʾ ʙʘʣʢʠ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʞʦʨʩʪʢʦʩʪʽ ʧʣʠʪʠ, ʘ ʧʦʣʠʯʢʠ ʧʨʠʡʤʘʶʪʴʩʷ ʽʟ ʞʦʨʩʪʢʽʩʪʶ, ʝʢʚʽʚʘʣʝʥʪʥʦʶ 
ʟʛʠʥʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʧʣʠʪʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ (ʧʦ ʰʠʨʠʥʽ ʧʣʠʪʠ) ʥʘʧʨʷʤʢʫ. 

ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʽʚ ʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʦʙʯʠʩʣʝʥʽ ʧʦ ʬʦʨʤʫʣʘʭ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ. 
ʇʨʠ ʮʴʦʤʫ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ ʥʘ ʢʨʫʪʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟʘʚʘʥʪʘʞʫʻʤʦ ʧʦʯʝʨʛʦʚʦ ʧʝʨʰʫ ʽ ʜʨʫʛʫ ʧʣʠʪʠ ʚ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ ʨʽʚʥʦʤʽʨʥʦ 
ʨʦʟʧʦʜʽʣʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 10 ʢʅ/ʤ. 

ʆʢʨʝʤʦ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʰʠʨʠʥʠ ʢʨʫʛʣʦʧʫʩʪʦʪʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ 
ʰʠʨʠʥʦʶ 1200 ʽ 1500 ʤʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʦʪʨʠʤʘʻʤʦ ʚʝʣʠʯʠʥʠ ʟʫʩʠʣʴ ʽ ʧʨʦʛʠʥʽʚ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ. ʇʦʨʽʚʥʷʥʥʷ 
ʤʦʤʝʥʪʽʚ ʽ ʧʦʧʝʨʝʯʥʠʭ ʟʫʩʠʣʴ ʚʠʢʦʥʫʻʤʦ ʜʣʷ ʚʘʨʽʘʥʪʫ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 
ʦʩʘʜʢʠ ʦʧʦʨ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʙʫʜʦʚʘʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʽ 
ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʧʦ ʜʦʚʞʠʥʽ ʧʣʠʪʠ ʜʣʷ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ, ʦʙʧʝʨʪʦʛʦ ʦʜʥʽʻʶ ʩʪʦʨʦʥʦʶ ʥʘ ʨʠʛʝʣʴ ʘ ʽʥʰʦʶ 
ʥʘ ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ ʽ ʜʣʷ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ, ʦʙʧʝʨʪʦʛʦ ʜʚʦʤʘ ʙʦʢʘʤʠ ʥʘ ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ. 

 
ɯʟ ʚʠʢʦʥʘʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʫʩʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ, ʚʠʜʥʦ, ʱʦ 

ʨʽʟʥʠʮʷ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʦʙʧʠʨʘʥʥʷ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʨʠʛʝʣʴ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 1% ʚ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʩʢʦʤ ʧʝʨʝʢʨʠʪʪʷ, ʦʙʧʝʨʪʠʤ ʥʘ çʘʙʩʦʣʶʪʥʦè ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ. ʊʦʙʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʜʠʩʢʫ 
ʧʝʨʝʢʨʠʪʪʷ ʦʙʝʨʪʦʚʦʛʦ ʦʜʥʽʻʶ ʩʪʦʨʦʥʦʶ ʥʘ ʨʠʛʝʣʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʧʣʠʪ ʥʝ ʧʦʪʨʽʙʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʞʦʨʩʪʢʽʩʪʴ ʨʠʛʝʣʷ, ʘ ʜʠʩʢ ʧʝʨʝʢʨʠʪʪʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʜʣʷ 
ʧʝʨʝʢʨʠʪʪʽʚ, ʦʙʧʝʨʪʠʭ ʥʘ ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄʆʅʊɸɾʅʀʍ ʇɽʊɽʃʔ ɹɽɿʆʇɸʃʋɹʅʀʍ ʇʃʀʊ ʇɽʈɽʂʈʓʊʊʗ 
 
ʄʦʩʢʘʣʝʥʢʦ ɯ.ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʐʫʰʢʝʚʠʯ ɺ.ɯ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʫʶʪʴ ʙʘʛʘʪʦʧʫʩʪʦʪʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʙʝʟʦʧʘʣʫʙʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʗʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʪʘʢ ʽ ʧʨʠ ʤʦʥʪʘʞʽ ʪʘʢʠʭ ʧʣʠʪ 
ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʨʘʚʝʨʩ. ʆʜʥʘʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɭʚʨʦʧʠ ʡ ɸʤʝʨʠʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʦʜʽʙʥʠʭ ʪʨʘʚʝʨʩ ʜʦʪʝʧʝʨ ʥʝ ʚʚʽʡʰʣʦ ʚ ʧʨʘʢʪʠʢʫ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʚ ʋʢʨʘʾʥʽ, ʦʩʢʽʣʴʢʠ 
ʩʧʦʢʦʥʚʽʯʥʦ ʥʝ ʻ ʝʣʝʤʝʥʪʦʤ ʚʽʪʯʠʟʥʷʥʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. ʊʦʤʫ ʧʠʪʘʥʥʷ, ʤʘʥʽʧʫʣʷʮʽʡ ʟ ʪʘʢʠʤʠ 
ʧʣʠʪʘʤʠ ʽ ʾʭ ʫʩʪʘʥʦʚʢʘ ʚ ʧʨʦʝʢʪʥʝ ʧʦʣʦʞʝʥʥʷ ʩʪʘʻ ʥʘʩʫʱʥʦʶ ʪʝʭʥʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʉʴʦʛʦʜʥʽ ʮʷ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʚʩʽʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʠʤʧʣʘʥʪʫʻʤʠʭ ʤʦʥʪʘʞʥʠʭ ʧʝʪʝʣʴ. 

ʆʩʢʽʣʴʢʠ ʜʦʚʞʠʥʘ ʜʘʥʦʛʦ ʪʠʧʫ ʧʣʠʪ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʾ, ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʡ 
ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʬʦʨʤʠ ʤʦʥʪʘʞʥʠʭ ʧʝʪʝʣʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʟʥʠʤʠ (ʜʣʷ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʤʝʪʘʣʫ). 

ʅʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦʚʝʜʝʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʦʥʪʘʞʥʠʭ ʧʝʪʝʣʴ ʜʣʷ ʙʘʛʘʪʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ. 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʪʣʽ ʧʨʠʢʣʘʜʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʦʤʢʨʘʪʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʪʨʠʚʘʣʦ ʜʦ ʧʦʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʧʝʪʣʽ ʘʙʦ ʧʨʠʣʷʛʘʶʯʦʛʦ ʙʝʪʦʥʫ. ʊʘʢʦʞ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʘʮʝʟʘʪʨʘʪ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʝʪʝʣʴ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʽ ʦʙʣʘʩʪʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʤʦʥʪʘʞʥʠʭ ʧʝʪʝʣʴ ʜʣʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ (ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʘʪʨʘʪ ʽ  ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ) ʧʨʽ 
ʚʠʛʦʪʦʚʣʝʥʥʽ ʡ ʫʩʪʘʥʦʚʮʽ ʤʦʥʪʘʞʥʠʭ ʧʝʪʝʣʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʟʘʚʦʜʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʣʽʜʝʨʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ 
ʚ ʉʫʤʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ï çʂʦʤʧʘʥʽʾ ʌʝʜʦʨʯʝʥʢʦè. 
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ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ  ʉʊɸʅ ɻɯʇɽʈɹʆʃɯʏʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʆɹʆʃʆʅʆʂ 
 

ʄʫʨʟʘ ʆ.ɻ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʦʶ ʯʠʩʣʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾʧʦʚʝʨʭʥʽ ʤʦʜʝʣʝʡ-

ʛʽʧʘʨʽʚ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʟʘ ʫʤʦʚʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʩʪʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʾ [1]. 
ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʜʚʽ ʤʦʜʝʣʽ  ʧʦʚʝʨʭʦʥʴ, ʦʢʨʝʩʣʝʥʠʭ ʟʘ ʬʦʨʤʦʶ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʘ ï 

ʛʽʧʝʨʙʦʣʽʯʥʘ ʧʦʚʝʨʭʥʷ  ʰʘʪʨʦʚʦʛʦ ʪʠʧʫ (ʨʠʩ.1 ʘ, ʚ) ʪʘ ʛʽʧʝʨʙʦʣʽʯʥʘ ʧʦʚʝʨʭʥʷ  ʟʘ ʬʦʨʤʦʶ ʛʨʠʙʘ (ʨʠʩ.1ʙ, 
ʛ). ʇʦʚʝʨʭʥʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʝʥʽ ʥʘ ʢʚʘʜʨʘʪʥʦʤʫ ʧʣʘʥʽ ʩʠʩʪʝʤʠʽʟ ʯʦʪʠʨʴʦʭ ʦʜʥʘʢʦʚʠʭ ʛʽʧʝʨʙʦʣʽʯʥʠʭ 
ʦʙʦʣʦʥʦʢ.ɻʝʦʤʝʪʨʽʷ ʧʦʚʝʨʭʦʥʴ ʻ ʦʜʥʘʢʦʚʦʶ, ʘ ʩʘʤʝ: ʨʦʟʤʽʨ ʚ ʧʣʘʥʽ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ (1/4 ʧʦʚʝʨʭʥʽ) 
ʩʪʘʥʦʚʠʪʴ 12,012,0 ʤ. ʉʪʨʽʣʘ ʧʽʜʡʦʤʫ, ʷʢ ʜʣʷ ʦʙʦʣʦʥʢʠ ʧʝʨʰʦʛʦ ʪʠʧʫ, ʪʘʢ ʽ ʜʣʷ ʦʙʦʣʦʥʢʠ ʜʨʫʛʦʛʦ ʪʠʧʫ, 
ʩʪʘʥʦʚʠʪʴ 14,8 ʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʦʙʦʣʦʥʦʢ (ʩʝʨʝʜʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʢʦʥʪʫʨʥʘ ʙʦʨʪʦʚʘ ʙʘʣʢʘ) ʤʘʶʪʴ 
ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʪʘ ʦʜʥʘʢʦʚʽ ʞʦʨʩʪʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ.1). ʊʦʚʱʠʥʘ ʪʠʧʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʪʝʞ 
ʟʤʽʥʶʻʪʴʩʷ ʧʣʘʚʥʦ ʚʽʜ 7,0  ʜʦ 11,0 ʩʤ. 

 
ʊʘʙʣʠʮʷ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʦʨʩʪʢʦʩʪʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙʦʣʦʥʦʢ 

 
ʅʘʟʚʘ ʝʣʝʤʝʥʪʫ 

ʇʦʧʝʨʝʯʥʠʡ  
ʧʝʨʝʨʽʟ, ʩʤ 

ɽ, ʪ/ʤ2 R, ʪ/ʤ3 ‘ 
 

ʊʦʥʢʦʩʪʽʥʥʘ ʦʙʦʣʦʥʢʘ ʟʤʽʥʥʦʾ ʪʦʚʱʠʥʠ 7 (9,11) 3,06Ŀ106 2,5 0,2 

ɹʦʨʪʦʚʠʡ ʢʦʥʪʫʨʥʠʡ ʝʣʝʤʝʥʪ 30ʭ30 3,06Ŀ106 2,5 0,2 

ʈʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ (ʩʝʨʝʜʥʽ) 50ʭ30 3,06Ŀ106 2,5 0,2 

 
 

 
 
ʈʠʩ.1 ɯʟʦʧʦʣʷ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʽʜ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷN1ʜʣʷ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʧʦʚʝʨʭʥʽ 

ʰʘʪʨʦʚʦʛʦ ʪʠʧʫ (ʘ) ʪʘ ʜʣʷ ʧʦʚʝʨʭʥʽ ʪʠʧʫ ʛʽʧʘʨ-çʛʨʠʙè (ʙ);ʽʟʦʧʦʣʷ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ N3ʜʣʷ 
ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʰʘʪʨʦʚʦʛʦ ʪʠʧʫ (ʚ) ʪʘ ʜʣʷ ʧʦʚʝʨʭʥʽ ʪʠʧʫ ʛʽʧʘʨ-çʛʨʠʙè (ʛ); 

 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʝʣʠʯʠʥ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʩʪʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ 2,16ʨʘʟʘʤʝʥʰʠʤʠʚʽʜ ʫʩʽʭ ʟʘʚʘʥʪʘʞʝʥʴ (ʚʣʘʩʥʘ ʚʘʛʘ, ʚʘʛʘ ʧʦʢʨʽʚʣʽ, ʩʥʽʛʦʚʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ) ʻ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʟʘ ʥʘʧʨʷʤʢʦʤ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ N1, ʚ ʦʙʦʣʦʥʮʽʛʽʧʘʨ-çʛʨʠʙè ʘʥʽʞ 
ʚ ʦʙʦʣʦʥʮʽ-çʰʘʪʝʨè. ʈʦʙʦʯʫ ʘʨʤʘʪʫʨʫ ʥʝʦʙʭʽʜʥʦʚʣʘʰʪʦʚʫʚʘʪʠ ʧʦ ʚʩʴʦʤʫ ʧʦʣʶ ʦʙʦʣʦʥʢʠ ʜʣʷ 
ʦʙʦʭʪʠʧʽʚʦʙʦʣʦʥʦʢ, ʘʣʝ ʧʨʠ ʘʨʤʫʚʘʥʥʽ ʧʦʣʷ ʦʙʦʣʦʥʢʠ ʪʠʧʫ çʛʨʠʙè ʚʠʪʨʘʪʠ ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ ʙʫʜʫʪʴ 
ʤʝʥʰʠʤʠ. 

 
ʃʽʪʝʨʘʪʫʨʘ 

1. ʄʫʨʟʘ ʆ.ɻ., ʉʨʽʙʥʷʢ ʅ.ʄ. ʉʪʘʪʠʯʥʘ ʨʦʙʦʪʘ ʪʦʥʢʦʩʪʽʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟʘ ʬʦʨʤʦʶ 
ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʫ /ʄʘʪʝʨʽʘʣʠ ʅʇʂ ʚʠʢʣʘʜʘʯʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʉʫʤʩʴʢʦʛʦ ʅɸʋ 
(13-17 ʢʚʽʪʥʷ 2020 ʨ.) ʉ.207 
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ʈɽɻʋʃʖɺɸʅʅʗ ɿʋʉʀʃʔ ɺ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʄʆɼɽʃʗʍ ɹʋɼɯɺɽʃʔʅʀʍ ʉʀʉʊɽʄ  
ʐʃʗʍʆʄ ɿʄɯʅʀ ɰʍ ɾʆʈʉʊʂɯʉʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

 
ʅʘʫʤʝʥʢʦ ɺ.ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɺ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʭʝʤ  ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʢʣʘʩ ʢʦʥʩʪʨʫʢʮʽʡ ī ʬʝʨʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

ʟʘ ʰʘʨʥʽʨʥʦ-ʩʪʝʨʞʥʝʚʦʶ ʩʭʝʤʦʶ. ʆʜʥʘʢ ʚʫʟʣʠ ʩʧʦʣʫʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ ʧʨʦʝʢʪʫʶʪʴʩʷ ʽ ʚʠʢʦʥʫʶʪʴʩʷ 
ï ʞʦʨʩʪʢʠʤʠ[1]. 

ʗʢʱʦ ʚ çʜʦʢʦʤʧ'ʶʪʝʨʥʠʡè ʧʝʨʽʦʜ ʪʘʢʠʡ ʨʦʟʨʘʭʫʥʦʢ ʙʫʚ ʚʠʧʨʘʚʜʘʥʠʡ ʪʠʤ, ʱʦ ʰʘʨʥʽʨʥʦ-
ʩʪʨʠʞʥʝʚʘ ʬʝʨʤʘ ʻ ʩʪʘʪʠʯʥʦ ʚʠʟʥʘʯʫʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʡ ʚʠʢʦʥʘʪʠ ʾʾ çʨʫʯʥʠʡè ʨʦʟʨʘʭʫʥʦʢ ʙʫʚ ʮʽʣʢʦʤ 
ʤʦʞʣʠʚʠʡ, ʘ ʟʘ ʨʘʤʥʦʶ ʩʭʝʤʦʶ (ʞʦʨʩʪʢʽ ʚʫʟʣʠ) ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʚ çʨʫʯʥʦʤʫè ʨʝʞʠʤʽ ʙʫʣʦ ʧʨʘʢʪʠʯʥʦ 
ʥʝʤʦʞʣʠʚʦ.ʅʠʥʽ, ʟ ʚʭʦʜʞʝʥʥʷʤ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜ 
ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʤʘʻ ʨʽʟʥʠʮʽ, ʟʘ ʷʢʦʶ ʩʭʝʤʦʶ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ. ʊʘʢ, ʟʘʩʪʦʩʦʚʫʶʯʠ 
ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʃɯʈɸ-ʉɸʇʈ, ʽʥʞʝʥʝʨʫ ʜʦʩʠʪʴ ʚʢʘʟʘʪʠ ʦʟʥʘʢʫ ʩʭʝʤʠ 1 ʘʙʦ 3 (ʧʣʦʩʢʘ ʘʙʦ ʧʨʦʩʪʦʨʦʚʘ 
ʰʘʨʥʽʨʥʦ-ʩʪʨʠʞʥʝʚʘ ʩʭʝʤʘ) ʘʙʦ 2 (ʨʘʤʥʘ ʩʭʝʤʘ) [1]. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʫʯʘʩʥʽ ʜʦʩʚʽʜʯʝʥʽ ʽʥʞʝʥʝʨʠ ʢʦʥʩʪʨʫʶʶʪʴ ʬʝʨʤʠ ʥʘ ʦʩʥʦʚʽ ʰʘʨʥʽʨʥʦ-ʩʪʨʠʞʥʝʚʦʾ 
ʩʭʝʤʠ, ʪʦʙʪʦ ʢʦʥʩʪʨʫʶʶʪʴ ʚʫʟʣʠ ʞʦʨʩʪʢʠʤʠ, ʥʝʭʪʫʶʯʠ ʤʦʤʝʥʪʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʪʘʢʠʭ ʚʫʟʣʘʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʬʝʨʤʫ ( ʨʠʩ.1) ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʥʠʞʥʽʡ ʧʦʷʩ 40ʭ60, ʚʝʨʭʥʽʡ ʧʦʷʩ ʪʘ ʦʧʦʨʥʽ 
ʨʦʟʢʦʩʠ 1-6, 5-9 ʤʘʶʪʴ ʧʝʨʝʨʽʟ  4080, ʨʝʰʪʘʨʦʟʢʦʩʽʚ ī40 40, ʢʣʘʩ ʙʝʪʦʥʫʉ16/20. 

 

 
ʈʠʩ. 1 ʈʦʟʨʘʭʫʥʢʦʚʘʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʘ ʩʭʝʤʘ ʬʝʨʤʠ 

 
 

ɹʫʣʦ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʜʚʦʤʘ ʩʭʝʤʘʤʠ: ʩʭʝʤʘ ˉ1 ī ʰʘʨʥʽʨʥʦ-ʩʪʨʠʞʥʝʚʘ  
ʩʭʝʤʘ ʪʘ ʩʭʝʤʘ ˉ2ī ʩʭʝʤʘ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. 

 

 
 

ʈʠʩ.2 ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʩʠʣ N (ʪ) ïʘ; ʝʧʶʨʠʟʛʠʥʘʣʴʥʠʭʤʦʤʝʥʪʽʚ M, (ʪĿʤ) ïʙ[1]. 
 
ɸʥʘʣʽʟʫʶʯʠʨʝʟʫʣʴʪʘʪʠʨʦʟʨʘʭʫʥʢʫ, ʤʦʞʥʘʟʨʦʙʠʪʠʥʘʩʪʫʧʥʽʚʠʩʥʦʚʢʠ[1]: 
-ʧʝʨʝʤʽʱʝʥʥʷʚʫʟʣʽʚ ʽ ʥʦʨʤʘʣʴʥʽʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ ʟʘ ʜʚʦʤʘ ʩʭʝʤʘʤʠ ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʶʪʴʩʷ; 
-ʞʦʨʩʪʢʽʚʫʟʣʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʙʽʣʴʰʫʶʪʴʞʦʨʩʪʢʽʩʪʴ; 
-ʤʦʤʝʥʪʠʟʛʠʥʫʚ ʝʣʝʤʝʥʪʘʭ ʟ ʞʦʨʩʪʢʠʤʠʚʫʟʣʘʤʠ, ʭʦʯʘ ʽ ʥʝʟʥʘʯʥʽ, 

ʜʦʩʠʪʴʚʘʛʦʤʦʟʙʽʣʴʰʫʶʪʴʚʠʪʨʘʪʫʘʨʤʘʪʫʨʠ; 
- ʰʘʨʥʽʨʥʦ-ʩʪʨʠʞʥʝʚʘ ʩʭʝʤʘ ʙʽʣʴʰʜʦʮʽʣʴʥʘ, ʦʩʢʽʣʴʢʠ ʻʟʥʘʯʥʦʝʢʦʥʦʤʥʽʰʦʶ, ʧʨʦʩʪʽʰʦʶ ʫ 

ʚʠʛʦʪʦʚʣʝʥʥʽ, ʘ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʶ) ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʭʝʤʦʶ ʟ 
ʞʦʨʩʪʢʠʤʠʚʫʟʣʘʤʠ. 

 
ʃʽʪʝʨʘʪʫʨʘ 

1. ɸ.ɻʦʨʦʜʝʮʢʠʡ, ʄ. ʈʦʤʘʰʢʠʥʘ. ʄʝʪʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʷʞʝʩʪʢʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʷʭ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://help.liraland.ru/984/4373/ 
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ɺʈɸʍʋɺɸʅʅʗ ʉʋʄɯʉʅʆɰ ʈʆɹʆʊʀ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʈɽɹʈʀʉʊʀʍ ʇʃʀʊ ʇɽʈɽʂʈʀʊʊʗ 
ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎɯɰ ɹʋɼɯɺɽʃʔ 

 
ʅʽʢʦʣʘʻʚ ɭ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʦʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʧʦʜʘʣʴʰʫ ʽ ʥʘʜʽʡʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʟʜʘʪʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʚʠʤʦʛʘʤ. 
ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʦʩʠʣʶʶʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʬʫʥʜʘʤʝʥʪʠ, ʢʦʣʦʥʠ, ʙʘʣʢʠ, ʨʠʛʝʣʽ ʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ 

ʽ ʧʦʢʨʠʪʪʽʚ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʬʝʨʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʚʘʨʽʡʥʦʤʫ ʩʪʘʥʽ, 
ʟʘʟʚʠʯʘʡ ʥʝ ʧʦʩʠʣʶʶʪʴ, ʘ ʟʘʤʽʥʶʶʪʴ ʽʥʰʠʤʠ (ʯʘʩʪʽʰʝ ʤʝʪʘʣʝʚʠʤʠ). 

ʈʽʰʝʥʥʷ ʱʦʜʦ ʧʦʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ ʾʭ ʟʘʤʽʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʦʝʢʪʦʤ. 
ʇʽʜʩʠʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʰʣʷʭʦʤ ʚʣʘʰʪʫʚʘʥʥʷ ʦʙʦʡʤ, 

ʩʦʨʦʯʦʢ, ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ. ʎʽ ʤʝʪʦʜʠ ʧʽʜʩʠʣʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ 
ʟʙʽʣʴʰʠʪʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽʡ ʚʠʪʨʘʪʽ ʤʝʪʘʣʫ ʽ 
ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʆʙʦʡʤʠ, ʩʦʨʦʯʢʠ ʽ ʥʘʨʦʱʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 
ʘʨʤʘʪʫʨʠ ʽ ʪʦʥʢʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ ʚʽʜ 30 ʜʦ 300 ʤʤ 

ʂʦʥʩʪʨʫʢʮʽʾ ʽ ʾʭ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʧʽʜʩʠʣʶʚʘʪʠʩʴ ʦʜʥʠʤ ʽʟ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ: 
- ʧʽʩʣʷ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ ʾʭ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ; 
- ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʽʩʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʾʭ ʚʽʜ ʚʩʽʭ ʪʠʤʯʘʩʦʚʠʭ ʽ ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

(ʟʘ ʚʠʥʷʪʢʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ ʢʦʥʩʪʨʫʢʮʽʾ); 
- ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ. 
ɹʝʟ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʧʽʜʩʠʣʝʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʨʠ ʜʽʾ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʶ ʪʽʣʴʢʠ ʧʦʩʪʽʡʥʠʭ; ʧʦʩʪʽʡʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʪʨʠʚʘʣʠʭ; ʧʦʩʪʽʡʥʠʭ, ʪʠʤʯʘʩʦʚʠʭ ʪʨʠʚʘʣʠʭ ʽ ʯʘʩʪʠʥʠ 
ʪʠʤʯʘʩʦʚʠʭ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʏʘʩʪʢʦʚʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʧʦʩʪʽʡʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ 
ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʧʽʜʩʠʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʤʢʨʘʪʽʚ, ʤʦʥʪʘʞʥʠʭ ʚʘʥʪʘʞʽʚ, ʥʘʪʷʞʥʠʭ 
ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʟʥʠʞʝʥʥʷ ʟʫʩʠʣʣʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʥʘʜʘʥʥʷ ʾʤ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 
ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

- ʟʤʽʥʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ; 
- ʟʤʽʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʩʧʦʨʫʜʠ ʚ ʮʽʣʦʤʫ ʘʙʦ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥ; 
- ʨʝʛʫʣʶʚʘʥʥʷ ʟʫʩʠʣʴ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ; 
- ʧʽʜʩʠʣʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʫʟʣʦʚʠʭ ʟ'ʻʜʥʘʥʴ. 
ʄʝʪʦʜ ʨʝʛʫʣʶʚʘʥʥʷ ʟʫʩʠʣʴ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʦʩʥʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ 

ʰʣʷʭʦʤ ʰʪʫʯʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʚ ʥʠʭ ʜʣʷ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʘʭ ʘʙʦ 
ʧʝʨʝʨʽʟʘʭ. ɺʽʥ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

- ʧʽʜʡʦʤʫ ʘʙʦ ʦʧʫʩʢʘʥʥʷ ʦʧʦʨ ʚ ʥʝʨʦʟʨʽʟʥʠʭ ʙʘʣʢʦʚʠʭ ʘʙʦ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ; 
- ʟʙʽʣʴʰʝʥʥʷʤ ʞʦʨʩʪʢʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ; 
- ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʟʚ'ʷʟʥʦʩʪʽ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʠʩʪʝʤʠ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʾʭ ʩʧʽʣʴʥʦʾ 

(ʧʨʦʩʪʦʨʦʚʦʾ) ʨʦʙʦʪʠ; 
- ʚʠʙʦʨʦʤ ʧʦʯʘʪʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʤʽʩʮʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʦʥʪʘʞʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʧʨʠ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ 
ʧʽʜʩʠʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨ ʽ ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʘʨʽʘʥʪ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʠʪʪʷ ʧʨʦʤʠʩʣʦʚʦʾ ʙʫʜʽʚʣʽ, ʧʨʠ ʷʢʦʤʫ 
ʟʤʝʥʰʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʦʭʦʜʠʪʴ ʥʝ ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʘʭ ʧʦʢʨʠʪʪʷ, ʘ ʚ ʦʢʨʝʤʠʭ ʨʝʙʨʘʭ ʨʝʙʨʠʩʪʠʭ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ. ɼʣʷ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʧʣʠʪ ʚ ʜʠʩʢʫ 
ʧʝʨʝʢʨʠʪʪʷ, ʨʦʟʨʦʙʣʝʥʫ ɸʟʽʟʦʚʠʤʊʘʣʷʪʦʤʅʫʨʝʜʠʥʦʚʽʯʝʤ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʨʘʟ ʤʝʪʦʜ ʟʙʽʣʴʰʝʥʥʷʤ 
ʞʦʨʩʪʢʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ. ʉ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʥʝ ʟʙʽʣʴʰʫʻʤʦ 
ʞʦʨʩʪʢʽʩʪʴ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʞʦʨʩʪʢʽʩʪʴ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ, ʷʢʽ ʥʝ 
ʙʫʣʠ ʫʨʘʞʝʥʽ ʢʦʨʦʟʽʻʶ ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʟʤʽʥʥʦʶ, ʚʦʥʠ ʩʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ 
ʙʽʣʴʰʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʽʞ ʪʽ, ʱʦ ʙʫʣʠ ʫʨʘʞʝʥʽ. 

ɺ ʨʦʙʦʪʘʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʜʠʩʢʽʚ ʧʝʨʝʢʨʠʪʪʷ ʽʟ ʟʙʽʨʥʠʭ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʛʣʷʜʘʣʠʩʷ ʚʘʨʽʘʥʪʠ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʾʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʥʘʰʦʤʫ 
ʚʠʧʘʜʢʫ ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʚʘʨʽʘʥʪ ʨʽʟʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʟʙʽʨʥʦʛʦ ʜʠʩʢʫ 
ʧʝʨʝʢʨʠʪʪʷ. ɼʦʩʣʽʜʞʝʥʥʶ ɼʦʩʣʽʜʞʝʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʞʦʨʩʪʢʦʩʪʽ ʥʘ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 
ʮʽʡ ʧʣʠʪʽ, ʻ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʆʉʆɹʃʀɺʆʉʊɯ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʂʃɽɭʅʀʍ ɼɽʈɽɺʗʅʀʍ ɹɸʃʆʂ, 
ɸʈʄʆɺɸʅʀʍ ʉʂʃʆʇʃɸʉʊʀʂʆɺʆʖ ɸʈʄɸʊʋʈʆʖ 

 
ʆʙʦʜ ʉ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʜʥʽʤʘʻ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘʡʙʽʣʴʰ 
ʧʦʧʫʣʷʨʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʠʤʽʱʝʥʴ, ʪʘʢ ʽ ʟʚʝʜʝʥʥʷ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʠʥʢʽʚ ʽ ʽʥʰʠʭ 
ʙʫʜʽʚʝʣʴ ʻ ʜʝʨʝʚʠʥʘ, ʷʢʘ ʤʘʻ ʥʠʟʢʫ ʥʝʟʘʧʝʨʝʯʥʠʭ ʧʝʨʝʚʘʛ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʩʢʦʨʦʯʝʥʥʽ ʤʘʪʝʨʽʘʣʦʻʤʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʽ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷ ʻ 
ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʜʝʨʝʚʠʥʠ ʻ ʾʾ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ, ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʩʫʯʢʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʽ ʤʽʮʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʜʘʣʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʤʽʩʮʴ ʽ 
ʟʨʦʱʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʰʠʨʝʥʠʡ ʚʠʜ ʢʣʝʡʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʟʫʙʯʘʩʪʠʤ ʰʠʧʦʤ. ʋ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʤʽʮʥʽʩʪʴ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʩʢʣʘʜʘʻ 90% ʥʝ ʧʘʩʫʚʘʣʘ ʜʝʨʝʚʠʥʠ ʙʝʟ ʚʘʜ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʟʥʠʞʫʻ ʤʽʮʥʽʩʪʴ ʥʘ ʫʚʘʟʽ ʪʦʛʦ, ʱʦ ʟʫʙʯʘʩʪʝ ʟ'ʻʜʥʘʥʥʷ ʟʘʡʤʘʻ ʚʩʶ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ 
ʧʝʨʝʨʽʟʫ ʽ ʨʫʡʥʫʚʘʥʥʷ ʜʝʨʝʚ'ʷʥʦʾ ʢʣʝʻʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʥʠʞʥʴʦʤʫ ʨʦʟʪʷʛʥʫʪʦʛʦ ʰʘʨʫ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʚ ʟʽʛʥʫʪʠʭ ʝʣʝʤʝʥʪʘʭ ʚʠʜʘʣʝʥʥʷ ʚʘʜ ʥʝ ʧʽʜʚʠʱʫʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʩʢʣʝʶʚʘʥʥʷ 
ʤʘʪʝʨʽʘʣʫ 1-ʛʦ ʩʦʨʪʫ, ʘ ʤʘʻ ʪʫ ʞ ʤʽʮʥʽʩʪʶ ʚ ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ, ʱʦ ʡ ʥʝ ʩʪʠʢʫʚʘʣʠʩʷ ʧʦ ʜʦʚʞʠʥʽ ʜʝʨʝʚʠʥʘ 3 
ʩʦʨʪʠ. ʂʨʽʤ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʥʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʙʽʨʥʠʭ ʙʘʣʦʢ ʧʦ ʪʠʧʫ ʬʝʨʤ. 
ʎʝʡ ʩʧʦʩʽʙ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦʪʝ ʧʦʨʫʰʫʻ ʮʽʣʽʩʥʽʩʪʴ ʽ ʢʨʘʩʫ 
ʤʘʩʠʚʫ ʜʝʨʝʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʨʠʭʦʚʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʫ ʚʥʫʪʨʽʰʥʴʦʾ ʯʘʩʪʠʥʠ. 

ɿ ʤʝʪʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʩʦʨʪʥʦʾ ʜʝʨʝʚʠʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, 
ʱʦ ʟʘʟʥʘʶʪʴ ʟʛʠʥ, ʘ ʪʘʢʦʞ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʻ ʦʙʤʝʞʝʥʥʷ ʧʦ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ 
ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʨʤʦʚʘʥʽ ʢʣʝʻʥʽ ʜʝʨʝʚ'ʷʥʽ ʙʘʣʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʘʨʤʦʚʘʥʠʭ 
ʢʣʝʻʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʙʘʣʦʢ, ʨʘʤ, ʘʨʦʢ) ʚʝʜʫʪʴʩʷ: ʚ ʋʢʨʘʾʥʽ, ʈʦʩʽʾ, ʌʽʥʣʷʥʜʽʾ, ʐʚʝʮʽʾ, ʅʽʤʝʯʯʠʥʠ, 
ʉʐɸ. ɺ ʷʢʦʩʪʽ ʘʨʤʘʪʫʨʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʣʝʚʘ (ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ 
ʩʢʣʦʧʣʘʩʪʠʢʦʚʘ) ʘʨʤʘʪʫʨʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʣʘʩʫ ɸ400 ʜʽʘʤʝʪʨʦʤ 16 ... 28 ʤʤ. 

ɼʣʷ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ, ʧʦʜʽʙʥʦ ʤʝʪʘʣʝʚʽʡ, ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʽ ʩʭʝʤʠ ʘʨʤʫʚʘʥʥʷ 
ʜʝʨʝʚ'ʷʥʠʭ ʙʘʣʦʢ. ʆʜʥʘʢ ʤʘʶʯʠ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʚʠʨʦʙʥʠʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟ ʨʷʜʦʤ 
ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠʜʣʷ ʘʨʤʫʚʘʥʥʷ ʜʝʨʝʚ'ʷʥʠʭ ʙʘʣʦʢ, 
ʪʦʤʫ ʧʦʰʠʨʝʥʥʷ ʪʘʢʦʛʦ, ʟʜʘʚʘʣʦʩʷ ʙ, ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʥʝ ʦʪʨʠʤʫʻ ʰʠʨʦʢʦʛʦ 
ʧʦʰʠʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

1. ɻʣʷʥʮʝʚʘ ʧʦʚʝʨʭʥʷ ʘʨʤʘʪʫʨʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʷʢʦʩʪʽ ʢʣʝʡʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʘʙʦ 
ʧʦʣʽʝʬʽʨʥʠʭ ʩʤʦʣ ʽ ʟʘʪʚʝʨʜʽʥʥʽ ʜʘʥʦʛʦ ʩʢʣʘʜʫ ʫʪʚʦʨʶʻʪʴʩʷ ʛʣʷʥʮʝʚʘ ʧʦʚʝʨʭʥʷ. ʗʢ ʧʦʢʘʟʫʶʪʴ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʜʘʣʴʰʝ ʢʣʝʡʦʚʝ ʟʯʝʧʣʝʥʥʷ ʟ ʪʘʢʦʶ ʧʦʚʝʨʭʥʝʶ ʤʘʻ ʤʘʣʫ ʤʽʮʥʽʩʪʴ, ʪʦʤʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ ʽ ʚʢʣʝʡʢʘ ʾʾ ʚ ʜʝʨʝʚ'ʷʥʫ ʙʘʣʢʫ ʜʦʮʽʣʴʥʦ ʦʙʨʦʙʠʪʠ ʾʾ, ʥʘʜʘʚʰʠ ʾʡ ʤʘʪʦʚʫ 
ʧʦʚʝʨʭʥʶ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʰʠʨʦʢʦ ʚʽʜʦʤʘ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʪʦʥʢʠʭ ʧʨʫʪʢʽʚ. 
ʆʜʥʘʢ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʦʙʨʦʙʢʘ ʽ ʟʥʷʪʪʷ ʟʦʚʥʽʰʥʴʦʾ ʥʘʚʠʚʢʠ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ ʻ 
ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʧʨʠʩʪʨʽʡ ʟʘʯʠʩʪʢʠ ʧʦʚʝʨʭʥʽ ʧʦʚʠʥʝʥ 
ʚʨʘʭʦʚʫʚʘʪʠ ʢʨʦʢ ʛʚʠʥʪʦʚʦʾ ʥʘʚʠʚʢʠ ʽ ʥʝ ʜʦʧʫʩʢʘʪʠ ʾʾ, ʭʦʯ ʽ ʥʝʟʥʘʯʥʦʾ ʦʙʨʦʙʢʠ. ʋʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʦʛʦ 
ʝʬʝʢʪʫ ʛʣʷʥʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʤʦʞʥʘ ʥʘ ʝʪʘʧʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠ, ʫʢʣʘʜʘʶʯʠ ʾʾ ʚ 
ʥʝʟʘʪʚʝʨʜʽʣʦʤʫ ʩʪʘʥʽ ʚ ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʨʦʙʣʝʥʠʡ ʧʘʟ ʜʝʨʝʚ'ʷʥʦʾ ʙʘʣʢʠ. ʆʜʥʘʢ ʧʠʪʘʥʥʷ ʥʘʪʷʛʫ ʽ ʬʽʢʩʘʮʽʾ 
ʧʨʦʩʦʯʝʥʦʛʦ ʢʣʝʻʤ ʩʧʣʝʪʝʥʦʛʦ ʨʦʚʽʥʛʫ, ʘ ʧʦʪʽʤ ʽ ʩʫʰʢʠ ʟʘ ʫʤʦʚʠ ʧʦʪʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʣʠʢʘʻ ʤʘʩʫ 
ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ. 

2. ʌʽʢʩʘʮʽʷ ʘʨʤʘʪʫʨʠ ʚ ʙʘʣʮʽ. ɺʣʘʩʪʠʚʦʩʪʽ ʢʣʝʡʦʚʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʟʯʝʧʣʝʥʥʷ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ 
ʘʨʤʘʪʫʨʠ ʪʘ ʤʘʩʠʚʫ ʜʝʨʝʚʠʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʮʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʥʝʟʥʘʯʥʦʛʦ ʮʠʢʣʽʯʥʦʛʦ 
ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʣʦʢ ʙʝʟ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʟʯʽʧʢʠ. ʊʦʤʫ ʩʢʣʘʜ, ʫʤʦʚʠ ʩʫʰʽʥʥʷ ʪʘ ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʦʾ ʢʣʝʡʦʚʦʾ 
ʤʘʩʠ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

3. ʉʭʝʤʘ ʘʨʤʫʚʘʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʩʭʝʤ ʘʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ çʟʦʣʦʪʫ ʩʝʨʝʜʠʥʫè ʤʽʞ 
ʢʽʣʴʢʽʩʪʶ, ʯʘʩʪʦʪʦʶ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʘʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʛʥʦʟʦʚʘʥʠʤ 
ʧʽʜʚʠʱʝʥʥʷʤ ʤʽʮʥʦʩʪʽ ʽ ʚʘʨʪʽʩʪʶ ʛʦʪʦʚʦʾ ʙʘʣʢʠ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʯʠʥʥʠʢʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʧʝʨʝʭʦʜʫ 
ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʘʨʤʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʩʭʝʤ ʘʨʤʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʦʙʣʘʩʪʽ ʩʫʯʘʩʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʩʪʚʦʨʝʥʥʷ. ɼʝʪʘʣʴʥʠʡ ʨʽʰʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʧʠʪʘʥʴ, ʘ 
ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʦʪʦʢʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʱʽʣʴʥʦʛʦ ʧʨʠʪʠʩʢʫ ʽ 
ʬʽʢʩʘʮʽʾ ʩʢʣʦʧʣʘʩʪʠʢʦʚʦʾ ʘʨʤʘʪʫʨʠʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ ʢʣʝʡʦʚʦʛʦ ʩʢʣʘʜʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟʘʯʠʩʪʢʠ 
ʧʦʚʝʨʭʥʽ ʤʽʩʪʠʪʴ ʘʨʤʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʘʨʤʘʪʫʨʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʤʽʮʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʠʡ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʙʫʜʽʚʝʣʴʥʽʡ 
ʽʥʜʫʩʪʨʽʾ.  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɿɹɯʈʅʆɻʆ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ ʅɸʉʊʀʃʋ  
ʅɸ ʈʆɹʆʊʋ ɿɸʃɯɿʆɹɽʊʆʅʅʆɰ ʇʆʃɯɻʆʅɸʃʔʅʆɰ ʌɽʈʄʀ 

 
ʆʩʽʥʥʽʡ ɸ.ʄ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʈʽʟʥʦʤʘʥʽʪʪʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʽʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʣʦ ʧʨʦʮʝʩ ʟʚʝʜʝʥʥʷ 

ʙʫʜʽʚʝʣʴ, ʩʢʦʨʦʪʠʚʰʠ ʪʠʤ ʩʘʤʠʤ ʪʝʨʤʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ ʜʘʭʽʚ. ɺʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ ʾʭ ʟʙʠʨʘʣʠ ʧʨʷʤʦ ʥʘ 
ʙʫʜʤʘʡʜʘʥʯʠʢʫ ʟʽ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʧʦʢʨʠʪʪʷ ʩʧʦʨʫʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʪʦʚʽ ʢʨʦʢʚʷʥʽ 
ʬʝʨʤʠ. 

ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʨʦʢʚʷʥʽ ʬʝʨʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʙʫʜʽʚʣʽ, ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ, ʩʧʦʩʦʙʫ 
ʾʭ ʩʧʠʨʘʥʥʷ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʽ ʦʙʨʠʩʠ. ʄʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʠʪʴ ʰʠʨʦʢʽ: 

- ʙʫʜʽʚʣʽ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʣʴʦʪʠ ʜʦ 24 ʤ ʽ ʙʽʣʴʰʝ: 

- ʧʦʢʨʽʚʣʷ - ʙʫʪʠ ʷʢ ʤʘʣʦʫʢʣʦʥʥʦʶ, ʪʘʢ ʽ ʩʢʘʪʥʦʶ, 

- ʧʦʢʨʠʪʪʷ ʙʫʜʽʚʝʣʴ ʤʦʞʝ ʙʫʪʠ ʷʢ ʟ ʣʽʭʪʘʨʷʤʠ, ʪʘʢ ʽ ʙʝʟ ʽ ʪ. ʜ.  
ʇʦʜʽʙʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʘʡʰʣʠ ʦʩʦʙʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʣʷʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʠʧʫ ʽ ʩʢʣʘʜʩʴʢʠʭ. 
ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʨʦʢʚʷʥʽ ʬʝʨʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ: 

- ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ, 

- ʞʦʨʩʪʢʽʩʪʶ, 

- ʪʨʽʱʠʥʦ- ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʾʭ ʚ ʘʛʨʝʩʠʚʥʽʡ ʛʘʟʦʧʦʜʽʙʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ, 

- ʭʦʨʦʰʠʤʠ ʧʨʦʪʠʧʦʞʝʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʬʝʨʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʙʝʪʦʥʫ, ʚʘʞʢʦʛʦ ʘʙʦ ʣʝʛʢʦʛʦ. ɰʭ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʚ ʦʜʥʦ- ʘʙʦ ʙʘʛʘʪʦʷʨʫʩʥʠʭ ʩʪʝʥʜʘʭ-ʢʘʤʝʨʘʭ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʟʘʟʚʠʯʘʡ ʚʩʪʘʥʦʚʣʶʶʪʴ 
ʢʽʣʴʢʘ ʤʝʪʘʣʝʚʠʭ ʬʦʨʤ ʟ ʧʘʨʦʚʦʶ ʦʙʦʣʦʥʢʦʶ. ʈʦʟʢʦʩʠ ʽ ʩʪʦʡʢʠ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʚʽʙʨʦʩʪʦʣʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ 
ʚ ʢʘʩʝʪʥʠʭ ʬʦʨʤʘʭ, ʟʘʢʣʘʜʘʶʪʴ ʾʭ ʫ ʧʨʦʮʝʩʽ ʘʨʤʫʚʘʥʥʷ. 

ɼʣʷ ʥʠʞʥʽʭ ʧʦʷʩʽʚ ʧʨʠ ʘʨʤʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʨʫʥʦʧʘʢʝʪʠ ʟ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʜʨʦʪʫ (ß 5 ʤʤ), ʘ 
ʜʣʷ ʚʝʨʭʥʽʭ - ʟʚʠʯʘʡʥʽ ʩʪʨʠʞʥʽ. ɺʠʩʦʢʦʤʽʮʥʠʡ ʜʨʽʪ ʥʘʪʷʛʫʶʪʴ ʛʽʜʨʦʜʦʤʢʨʘʪʘʤʠ ʽ ʜʦʜʘʶʪʴ 
ʙʝʪʦʥʦʫʢʣʘʜʯʠʢʘʤʠ ʙʝʪʦʥ. ʏʝʨʝʟ 2-3 ʛʦʜʠʥʠ ʚʠʨʽʙ ʧʨʦʭʦʜʠʪʴ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ. ʗʢʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦ 
ʥʘʧʨʫʞʝʥʠʭ ʚʠʨʦʙʽʚ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʦʛʦ ʚ ʧʨʦʝʢʪʥʠʭ 
ʢʨʝʩʣʝʥʥʷʭ. 

ʌʝʨʤʘ ʩʪʚʦʨʶʻ ʧʨʘʢʪʠʯʥʦ ʩʚʦʻʨʽʜʥʠʡ ʢʘʨʢʘʩ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʦʜʘʣʴʰʽ ʦʙʨʠʩʠ ʜʘʭʫ ʪʘ ʽʥʰʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʢʨʠʪʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʮʠʭ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʥʘʜʘʶʪʴ ʢʘʨʢʘʩʫ ʤʽʮʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ ʽ 
ʩʪʽʡʢʽʩʪʴ, ʤʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʩʭʝʤʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʨʤʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʩʪʘʣʽ. ʎʝ 
ʦʯʝʚʠʜʥʠʡ ʬʘʢʪ, ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʾ ʥʝʩʫʯʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ, ʚʠʤʘʛʘʶʪʴ ʪʘʢʦʾ ʤʽʮʥʦʩʪʽ ʽ 
ʥʘʜʽʡʥʦʩʪʽ, ʱʦʙ ʙʫʣʘ ʟʘʙʝʟʧʝʯʝʥʘ ʩʪʽʡʢʽʩʪʴ ʙʫʜʽʚʣʽ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʂʦʥʪʫʨ ʫʪʚʦʨʶʶʪʴ ʜʚʘ ʡʦʛʦ ʧʦʷʩʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʘ ʛʨʘʪʠ - ʨʦʟʢʦʩʠ ʽ ʩʪʦʡʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ 
ʥʘ ʦʩʴʦʚʽ ʟʫʩʠʣʣʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʾʭ ʚʠʜʠ: 

- ʩʝʛʤʝʥʪʥʽ - ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʙʨʠʩʦʤ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩ, ʱʦ ʤʘʻ ʘʨʦʯʥʠʡ ʚʠʛʣʷʜ; 

- ʧʦʣʽʛʦʥʘʣʴʥʽ ï ʧʦʷʩʠ ʚ ʥʠʭ ʘʙʦ ʧʘʨʘʣʝʣʴʥʽ, ʘʙʦ ʤʘʶʪʴ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʡʦʙʨʠʩ, ʪʦʙʪʦ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʣʠʤ ʢʫʪʦʤ ʫʭʠʣʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ. 

ʂʨʦʢʚʷʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʦʣʽʛʦʥʘʣʴʥʽ ʬʝʨʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʝʨʽʾ 1.463.1-17. ʊʘʢʽ 
ʬʝʨʤʠ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʢʨʠʪʪʷʭ ʙʫʜʽʚʝʣʴ ʟ ʫʭʠʣʦʤ ʧʦʢʨʽʚʣʽ 1,5%. ɿ ʧʨʦʣʴʦʪʘʤʠ 18 ʽ 24 
ʤ ʟ ʢʨʦʢʦʤ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ 6 ʽ 12 ʤ ʟ ʧʦʢʨʠʪʪʷʤʠ ʽʟ ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ ʰʠʨʠʥʦʶ 3ʤ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʥʘʚʝʜʝʥʠʭ ʚ ʩʝʨʽʾ 1.463.1-17 ʨʦʟʨʘʭʫʥʦʢ ʬʝʨʤ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ 
ʩʪʘʪʠʯʥʦ ʥʝʚʠʟʥʘʯʝʥʦʾ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʛʠʥʘʣʴʥʠʭ ʽ ʥʦʨʤʘʣʴʥʠʭ ʞʦʨʩʪʢʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ. 
ɿʛʠʥʘʣʴʥʽ ʽ ʥʦʨʤʘʣʴʥʽ ʞʦʨʩʪʢʦʩʪʽ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ: 

- ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʽ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʟʛʠʥʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ πȟψυὉ Ὅ ,ʦʩʴʦʚʘ 

Ὁ ὃ ; 
- ʜʣʷ ʨʦʟʪʷʛʥʫʪʠʭʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʠʞʥʴʦʛʦ ʧʦʷʩʫ ʽ ʨʝʰʽʪʢʠ ʟʛʠʥʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ ï 0, ʦʩʴʦʚʘ Ὁὃ; 

- ʜʣʷ ʨʦʟʪʷʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʟʛʠʥʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ πȟυὉ Ὅ ,ʦʩʴʦʚʘ Ὁὃ. 
ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʬʝʨʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ɽʆʄ. ʆʜʥʘʢ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʢʨʦʢʚʷʥʠʭ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʬʝʨʤ ʚʠʢʦʥʫʶʪʴ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʩʫʤʽʞʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʜʥʘʢ, ʷʢ ʚʽʜʦʤʦ, ʟʘʚʞʜʠ 
ʩʫʤʽʞʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 
ʨʦʟʨʘʭʫʥʢʫ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʨʝʙʨʠʩʪʠʭ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʨʦʙʦʪʫ ʢʨʦʢʚʷʥʠʭ ʧʦʣʽʛʦʥʘʣʴʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʬʝʨʤ ʽ ʻ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ. ʆʮʽʥʢʘ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 
ʘʨʤʫʚʘʥʥʷ ʨʦʟʪʷʛʥʫʪʠʭ ʽ ʩʪʠʩʥʫʪʠʭ ʧʦʷʩʽʚ ʬʝʨʤʠ. 
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ʉʀʉʊɽʄɸ ñɸʂʊʀɺʅʆɻʆʋʊɽʇʃɽʅʅʗò ʗʂ ʇɽʈʉʇɽʂʊʀɺʅɸ ʊɸ ɽʂʆʅʆʄɯʏʅʆ-ʆɹɻʈʋʅʊʆɺɸʅɸ 
ʉʀʉʊɽʄɸ ɽʅɽʈɻʆɿɹɽʈɽɾɽʅʅʗ ɯ ʉʊɺʆʈɽʅʅʗ ʄɯʂʈʆʂʃɯʄɸʊʋ ʉɽʈɽɼʆɺʀʑɸ 

ʆʩʪʨʦʚʩʴʢʠʡ ʉ. ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʛʦʨʥʠʡ ʄ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʘ ʨʦʙʦʪʠ ïʏʽʪʢʦ ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ñɸʢʪʠʚʥʦʛʦʫʪʝʧʣʝʥʥʷò ʚ ʫʪʝʧʣʝʥʽ 

ʙʫʜʽʚʝʣʴ ʷʢ ʮʠʚʽʣʴʥʦʛʦ ʪʘʢ ʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ  .ʜʦʩʣʽʜʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟ ʪʦʯʢʠ 
ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʘ ñɸʢʪʠʚʥʦʛʦʫʪʝʧʣʝʥʥʷò. 

ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʥʘʣʽʟ ʩʠʩʪʝʤʘ ñɸʢʪʠʚʥʦʛʦʫʪʝʧʣʝʥʥʷòʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʤʦʛ ʋʢʨʘʾʥʠ ʪʘ 
ʩʚʽʪʫ .ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ï ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʝʣʴ ʦʧʘʣʝʥʥʷʤ ʟ ʨʷʜʦʤ ʚʠʩʦʢʠʭ 
ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ . ʇʨʦʙʣʝʤʘʪʠʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʤʠ  
ʜʦʮʽʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʟʘʡʤʘʣʠʩʴ ʙʘʛʘʪʦ 
ʚʯʝʥʠʭ, ʥʘʫʢʦʚʮʽʚ. ʊʘʢʠʭ ʷʢ: ɹʦʛʫʩʣʘʚʩʢʠʡ ʃ. ɼ., ʃʠʚʯʘʢ ɺ. ʀ., ʊʠʪʦʚ ɺ. ʇ. ʂʦʥʜʨʘʪʴʝʚ ɺ. ɺ. ɸ. ʅ. ɹʝʨʝʟʶʢ., 
ʂ. ɹ. ɼʠʢʘʨʝʚ, ʇ. ʀ. ʅʝʩʝʚʨʷ,ɸʙʣʝʩʠʤʦʚ ʅ. ɽ., ɿʝʤʮʦʚ ɸ. ʅ.ʎʷ ʪʝʤʘ ʟʘʚʞʜʠ ʙʫʣʘ ʘʢʪʫʘʣʴʥʘ ʽ ʤʘʣʘ 
ʚʝʣʠʢʠʡ ʚʧʣʠʚ . ɼʣʷ ʢʦʞʥʦʾ ʜʝʨʞʘʚʠ ʧʠʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʬʝʨʠ ʟʘʚʞʜʠ ʩʪʦʾʪʴ ʥʘ ʧʝʨʰʦʤʫ ʧʣʘʥʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʩʪʽʡʥʽ ʧʦʰʫʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʽʶ ʧʦʚôʷʟʘʥʽ 
ʟ ʟʜʦʨʦʞʝʥʥʷʤ   ʝʥʝʨʛʦʥʦʩʽʾʚ , ʱʦ ʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 
ʫʪʝʧʣʝʥʥʷ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʟ ʝʢʦʥʦʤʽʯʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʷʢʘ ʚʠʨʽʰʫʻ 
ʨʷʜ ʧʨʦʙʣʝʤ . ʩʠʩʪʝʤʘ ñɸʢʪʠʚʥʦʛʦ ʫʪʝʧʣʝʥʥʷò ʤʘʻ ʥʘ ʤʠʪʽ ʚʠʨʽʰʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʥʘʰʦʾ 
ʜʝʨʞʘʚʠ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ . 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ  ʚ ʟʦʚʩʽʤ ʥʦʚʦʤʫ ʧʽʜʭʦʜʽ ʚ ʩʠʩʪʝʤʽ ʫʪʝʧʣʝʥʥʷ ʙʫʜʽʚʝʣʴ . ɼʘʥʘ ʩʠʩʪʝʤʘ 
ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʨʷʜ ʧʠʪʘʥʴ ʷʢ ʜʣʷ ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘʢ ʽ ʜʣʷ ʙʫʜʽʚʝʣʴ ʷʢʽ ʙʫʣʠ ʟʙʫʜʦʚʘʥʽ ʜʦ 
ʤʦʤʝʥʪʫ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʙʫʜʽʚʥʠʮʪʚʽ , ʢʦʥʢʨʝʪʥʦ ʚ ʫʪʝʧʣʝʥʽ . ɼʘʥʠʡ ʤʝʪʦʜ ʫʪʝʧʣʝʥʥʷ ʜʘʻ 
ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ï ʝʥʝʨʛʝʪʠʯʥʫ  ʥʝʟʘʣʝʞʥʽʩʪʴ  .  

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʘʻ ʛʣʦʙʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʊʘʢ ʷʢ ʚʠʨʽʰʫʻ ʨʷʜ ʚʘʞʣʠʚʠʭ 
ʧʠʪʘʥʴ. ɿ ʧʨʘʢʪʠʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʾ  ʩʠʩʪʝʤʠ ʤʠ ʤʘʻʤʦ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ  ʣʶʜʝʡ 
ʧʨʦʞʠʚʘʶʯʠʭ ʚ ʨʽʟʥʦʛʦ ʬʦʨʤʘʪʫ ʙʫʜʽʚʝʣʴ. ʇʦʢʨʘʱʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʚʠʚʝʜʝʥʽ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʟ ʙʫʜʽʚʣʽ ʥʘ 
ʬʘʩʘʜ , ʱʦ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʥʪʘʞʝʤ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ .  ʉʠʩʪʝʤʘ ñɸʢʪʠʚʥʦʛʦʫʪʝʧʣʝʥʥʷò 
ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ  ʷʢ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ , ʱʦ ʾʾ ʜʘʻ ʟʤʦʛʫ ʤʘʪʠ ʧʝʨʝʚʘʛʠ ʥʘʜ ʽʥʰʠʤʠ 
ʩʠʩʪʝʤʘʤʠ ʦʧʘʣʝʥʥʷ- ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ . 

ɺʠʩʥʦʚʦʢ . ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʾ   ʩʠʩʪʝʤʠ ʤʠ ʤʦʞʝ ʯʽʪʢʦ 
ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʢʣʘʜʝʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʩʠʩʪʝʤʠ  ñɸʢʪʠʚʥʦʛʦ ʫʪʝʧʣʝʥʥʷò 
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ʄʆʅʆʃɯʊʅɽ ʇʈʆʉʊʆʈʆɺɽ ʇʆʂʈʀʊʊʗ ɼʃʗ ʇʆʂʈʀʊʊɯɺ ɻʈʆʄɸɼʉʔʂʀʍ ɹʋɼɯɺɽʃʔ  
 

ʇʠʣʠʧʯʫʢ ɺ.ʄ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʎʠʛʘʥʝʥʢʦ ʃ.ɸ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʢʣʘʜʢʦʚʽ ʧʦʢʨʠʪʪʷ ï ʮʝ ʨʽʟʥʦʚʠʜ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʡ: 

ʥʝʩʫʯʫ ʪʘ ʦʛʦʨʦʜʞʫʶʯʫ. ʉʘʤʽ ʧʦ ʩʦʙʽ ʩʢʣʘʜʢʦʚʽ ʧʦʢʨʠʪʪʷ  ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʦʙʦʣʦʥʦʢ 
ʥʫʣʴʦʚʦʾ ʯʠ ʚʽʜôʻʤʥʦʾ ɻʘʫʩʦʚʦʾ ʢʨʠʚʠʥʠ.  ʉʘʤʝ ʮʷ ʦʩʦʙʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʜʦʟʚʦʣʷʻ 
ʩʢʣʘʜʢʦʚʠʤʠ ʧʦʢʨʠʪʪʷʤʠ ʧʝʨʝʢʨʠʚʘʪʠ ʟʥʘʯʥʽ ʧʨʦʣʴʦʪʠ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʙʫʜʽʚʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʯʠ 
ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʽ ʧʣʦʱʽ ʙʝʟ ʧʨʦʤʽʞʥʠʭ ʦʧʦʨ.   

ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʩʢʣʘʜʢʦʚʽ ʧʦʢʨʠʪʪʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚ ʤʝʪʘʣʝʚʦʤʫ ʚʘʨʽʘʥʪʽ ʽ ʚ 
ʟʘʣʽʟʦʙʝʪʦʥʥʦʤʫ ʚʘʨʽʘʥʪʽ. ʉʘʤʝ ʤʦʥʦʣʽʪʥʦ-ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʚʘʨʽʘʥʪ ʧʦʢʨʠʪʪʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʥʫʯʢʽ ʬʦʨʤʠ ʟ ʧʦʻʜʥʘʥʥʷʤ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʧʦʢʨʽʚʝʣʴ, ʱʦ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ 
ʦʩʚʽʪʣʝʥʥʷ ʚʝʣʠʢʠʭ ʧʨʦʣʴʦʪʽʚ. 

ʄʦʥʦʣʽʪʥʠʡ ʚʘʨʽʘʥʪ ʩʢʣʘʜʢʠ ʜʘʻ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝʦʙʭʽʜʥʫ ʞʦʨʩʪʢʽʩʪʴ ʪʘ ʜʦʟʚʦʣʷʻ ʟʘʢʨʽʧʠʪʠ 
ʩʚʽʪʣʦʧʨʦʟʦʨʽ ʚʩʪʘʚʢʠ, ʷʢʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʦʜʘʪʢʦʚʦ ʜʘʶʪʴ ʧʨʠʨʦʜʥʝ 
ʦʩʚʽʪʣʝʥʥʷ. 

ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʦ ʚʘʨʽʘʥʪ ʧʦʢʨʠʪʪʷ ʙʫʜʽʚʣʽ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʦʛʦʨʦʜʞʫʶʯʠ ʪʘ ʥʝʩʫʯʽʽ 
ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʧʦʢʨʠʪʪʷ,ʱʦ ʥʝʤʘʻ ʘʥʘʣʦʛʽʚ, ʪʦʤʫ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʚʠʚʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-
ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ. ʉʢʣʘʜʯʘʩʪʝ ʧʦʢʨʠʪʪʷ ʨʦʟʨʘʭʦʚʫʚʘʣʦʩʴ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ 
ʢʦʤʧʣʝʢʩʫ LIRA-9.6. ʇʦʣʝ ʤʦʥʦʣʽʪʥʦʾ ʦʙʦʣʦʥʢʠ ʤʦʜʝʣʶʚʘʣʦʩʷ ʪʨʠʢʫʪʥʠʤʠ ʢʽʥʮʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 42ʛʦ 
ʪʠʧʫ. ɿʘʪʷʛ ʪʘ ʝʣʝʤʝʥʪʠ ʥʝʩʫʯʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʽʪʣʦʧʨʦʟʦʨʦʾ ʚʩʪʘʚʢʠ ʟʽ ʩʪʝʨʞʥʴʦʚʠʭ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 
10ʛʦ ʪʠʧʫ. 

  

 

ʈʠʩʫʥʦʢ 1. ɺʘʨʽʘʥʪ ʧʦʢʨʠʪʪʷ ʙʫʜʽʚʣʽ 
ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʡʦʛʦ 

ʩʧʠʨʘʥʥʷ. ʊʦʤʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ  ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ 
ʟʘʢʨʽʧʣʝʥʥʷ: ʰʘʨʥʽʨʥʝ ʪʘ ʞʦʨʩʪʢʝ ʪʘ ʟ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʟʧʦʜʽʣʝʥʥʷ ʩʥʽʛʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 
(ʩʠʤʝʪʨʠʯʥʝ ʪʘ ʥʝʩʠʤʝʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʦʣʶ ʦʙʦʣʦʥʢʠ). 

 
ʈʠʩʫʥʦʢ 2. ɽʧʶʨʠ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʩʠʤʝʪʨʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

 
ɸʥʘʣʽʟ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ ʧʨʠ ʩʠʤʝʪʨʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ,ʘʣʝ ʧʨʠ 

ʨʽʟʥʠʭ ʫʤʦʚ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʦʙʦʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʛʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʪʘ ʨʦʟʪʷʛʫ 
ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʚʝʣʠʯʠʥʫ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ɸʣʝ, ʚʘʨʽʘʥʪ ʞʦʨʩʪʢʦʛʦ ʦʧʠʨʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʘʻ ʤʝʥʰ ʥʘʧʨʫʞʝʥʫ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʦʧʦʨʥʽʡ 
ʟʦʥʽ - ʪʘʤ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʟʤʝʥʰʠʣʠʩʷ ʥʘ (75,2-59,3)/75,2*100=21%. ʇʦʨʷʜ ʟ ʪʠʤ ʟʨʦʩʣʠ ʥʘʧʨʫʞʝʥʥʷ 
ʩʪʠʩʢʫ ʚ ʩʝʨʝʜʠʥʽ ʩʢʣʘʜʢʠ ʥʘ 40%, ʘʣʝ ʾʭ ʚʝʣʠʯʠʥʘ ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʛʨʘʯʠʥʝ ʟʥʘʯʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʚʘʨʽʘʥʪ ʞʦʨʩʪʢʦʛʦ ʩʧʠʨʘʥʥʷ ʩʢʣʘʜʢʠ ʜʘʻ ʥʘʡʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ, 
ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʙʦʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʆʉʆɹʃʀɺʆʉʊɯ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʂʃɽɭʅʀʍ ɼɽʈɽɺôʗʅʀʍ ɹɸʃʆʂ, 
ɸʈʄʆɺɸʅʀʍ ɺʆʃʆʂʆʅʅʀʄʀ ʉʀʅʊɽʊʀʏʅʀʄʀ ʄɸʊɽʈɯɸʃɸʄʀ 

 
ʇʽʪʴʦʨʽʥ ɸ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩɹʢʠʡ ʅɸʋ 
 
XXI ʩʪʦʣʽʪʪʽ ʚʩʝ ʙʽʣʴʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘʙʠʨʘʻ ʙʫʜʽʚʥʠʮʪʚʦ ʟ ʜʝʨʝʚʠʥʠ. ɼʝʨʝʚʠʥʘ - ʫʥʽʢʘʣʴʥʠʡ 

ʧʦʥʦʚʣʶʚʘʥʠʡ ʧʨʠʨʦʜʥʠʡ ʨʝʩʫʨʩ, ʷʢʠʡ ʣʶʜʩʪʚʦ ʚʠʢʦʨʠʩʪʘʣʦ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʯʘʩʽʚ, ʧʨʦʪʝ, ʚ ʧʝʨʽʦʜ 
ʘʢʪʠʚʥʦʾ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ, ʜʝʨʝʚʠʥʘ, ʷʢ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʰʣʘ ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ, 
ʧʦʩʪʫʧʠʚʰʠʩʴ ʧʝʨʰʠʤ ʤʽʩʮʝʤ ʚʘʞʢʠʤ ʤʝʪʘʣʝʚʠʤ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ. ʋ ʥʘʰʽ ʜʥʽ, ʢʦʣʠ 
ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ, ʙʫʜʽʚʥʠʮʪʚʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʜʘʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ, ʘ ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʜʝʨʝʚʠʥʠ ʜʦ 
ʚʧʣʠʚʫ ʭʽʤʽʯʥʦ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʨʦʙʠʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 
ʟʙʝʨʽʛʘʥʥʷ ʨʽʟʥʠʭ ʩʦʣʝʡ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘʢʚʘʧʘʨʢʽʚ , ʙʘʩʝʡʥʽʚ, ʧʨʠʙʝʨʝʞʥʠʭ ʤʦʨʩʴʢʠʭ ʩʧʦʨʫʜ. 

ʇʦʨʷʜ ʟ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ ʮʽʣʴʥʦʾ ʜʝʨʝʚʠʥʠ, ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʢʣʝʻʥʦʾ 
ʜʝʨʝʚʠʥʠ, ʜʝʨʝʚ'ʷʥʽ ʧʘʥʝʣʽ ʟ ʧʝʨʝʭʨʝʩʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʰʘʨʽʚ (CLT, MHM), ʧʘʥʝʣʽ ʟ ʢʘʨʢʘʩʦʤ ʟ 
ʜʝʨʝʚʠʥʠ ʪʘ ʙʘʛʘʪʦ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʝ ʜʝʨʝʚʠʥʘ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

ɺʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ 
ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʟ ʜʝʨʝʚʠʥʠ 
ʟʚʦʜʷʪʴʩʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ ʽ ʚʝʣʠʢʦʧʨʦʛʦʥʦʚʽ ʙʫʜʽʚʣʽ ʽ ʩʧʦʨʫʜʠ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʽ 
ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʝʨʝʚʠʥʫ ʟ ʜʘʚʥʽʭ-ʜʘʚʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʨʘʜʠʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʟ 
ʥʝʾ ʟʙʝʨʽʛʘʶʪʴʩʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ɺ ʋʢʨʘʾʥʽ, ʈʦʩʽʾ, ʗʧʦʥʽʾ, ʂʠʪʘʾ, ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ 
ʟʙʝʨʽʛʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʫʣʴʪʫʨʥʠʭ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʽ ʽʩʪʦʨʠʯʥʠʭ ʧʘʤ'ʷʪʥʠʢʽʚ ʟ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
ɿʙʝʨʝʞʝʥʥʷ ʮʽʻʾ ʩʧʘʜʱʠʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʜʘʥʠʡ ʯʘʩ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʦʩʠʣʝʥʥʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʚʠʥʠʢʘʻ ʟ ʨʷʜʫ ʧʨʠʯʠʥ: 
- ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʡ; 
- ʟʤʽʥʘ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʦʨʫʜʠ; 
- ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʠʩʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʙʘʣʦʢ 

ʤʽʞʧʦʚʝʨʭʦʚʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʷʢ ʚ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʣʷʭ, ʪʘʢ ʽ ʚ ʙʫʜʽʚʣʷʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʩʪʦʨʠʯʥʫ ʽ 
ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ. ʆʜʥʦʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ ʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 
ʚʠʛʣʷʜʫ ʜʝʨʝʚʠʥʠ ʚ ʽʥʪʝʨ'ʻʨʽ ʧʨʠʤʽʱʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʤʽʥʘ ʩʪʘʪʠʯʥʦʾ ʩʭʝʤʠ ʙʫʜʽʚʣʽ. 

ʇʦʰʠʨʝʥʠʤ ʜʝʬʝʢʪʦʤ ʢʣʝʻʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʪʝʭʥʦʣʦʛʽʾ ʟʨʦʱʫʚʘʥʥʷ ʣʘʤʝʣʝʡ 
ʥʘ çʟʫʙʯʘʩʪʠʡ ʰʠʧè, ʥʝʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʨʦʟʪʷʛʥʫʪʠʭ 
ʟʦʥʘʭ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʂɼʂ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʟʨʦʱʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 
ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʎʅɼɯɹʂ ʽʤ. ɺ.ɸ. ʂʫʯʝʨʝʥʢʦ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʨʫʡʥʫʚʘʥʥʷ ʥʘʩʪʘʻ ʧʨʠ 
ʜʦʩʷʛʥʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 60-70% ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ. 

ʅʘʡʧʨʦʩʪʽʰʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʩʠʣʝʥʥʷ ʂɼʂ ʧʦʣʷʛʘʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʟʙʽʣʴʰʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ 
ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʎʝ ʩʪʦʩʫʚʘʣʦʩʷ ʧʝʨʝʚʘʞʥʦ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʽʣʴʥʦʾ ʜʝʨʝʚʠʥʠ, ʜʝ ʟ ʙʨʫʩʽʚ 
ʥʘʙʠʨʘʣʦʩʷ ʩʢʣʘʜʝʥʝ ʧʝʨʝʪʠʥ ʥʘ ʧʽʜʜʘʪʣʠʚʠʭ ʟʚ'ʷʟʢʘʭ. ʊʘʢʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʦʩʠʣʝʥʥʽ 
ʙʘʣʦʢ ʚ ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʘ ʪʘʢʦʞ ʢʣʝʻʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʝʨʝʜʥʽʭ ʧʨʦʣʴʦʪʽʚ (6 ... 12) ʤ. 

ɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʩʠʣʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʜʝʨʝʚ'ʷʥʠʤʠ ʥʘʢʣʘʜʢʘʤʠ, ʩʪʘʣʝʚʠʤʠ 
ʭʦʤʫʪʘʤʠ ʽ ʦʙʦʡʤʘʤʠ, ʧʨʦʪʝʟʘʤʠ ʩʠʩʪʝʤʠ ɼʘʽʜʙʝʢʦʚʘ ʉ.ɼ. ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʧʽʜʩʠʣʝʥʥʷ, ʷʢʠʡ 
ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, ʻ ʧʦʩʠʣʝʥʥʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʩʪʘʪʠʯʥʦʾ ʩʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘʧʨʠʢʣʘʜ, 
ʫʩʪʘʥʦʚʢʘ ʟʘʪʷʞʦʢ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʨʦʟʧʽʨʥʠʭ ʟʫʩʠʣʴ ʚ ʘʨʢʘʭ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʝʛʤʝʥʪʥʠʭ ʬʝʨʤ ʚ 
ʪʨʠʰʘʨʥʽʨʥʽ ʘʨʢʠ, ʫʩʪʘʥʦʚʢʘ ʰʧʨʝʥʛʝʣʽʚ ʥʘ ʙʘʣʢʠ - ʚʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʨʦʟʧʦʜʽʣʠʪʠ ʟʫʩʠʣʣʷ ʚ 
ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʧʽʜʚʠʱʠʪʠ ʾʾ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ. ʅʝʜʦʣʽʢʘʤʠ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʟʤʽʥʘ 
ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʙ'ʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʠʥʫʯʝ ʟʤʝʥʰʝʥʥʷ ʢʦʨʠʩʥʦʛʦ 
ʧʨʦʩʪʦʨʫ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ 
ʢʣʝʻʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʝʪʦʜ ʧʦʰʘʨʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʫʩʪʘʥʦʚʮʽ ʚ 
ʰʚʘʭ ʢʣʝʻʥʦʛʦ ʧʘʢʝʪʘ ʩʽʪʦʢ ʟ ʚʠʩʦʢʦʤʦʜʫʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʚʫʛʣʝ-, ʩʢʣʦ-, ʘʨʘʤʽʜʦʚʦʣʦʢʥʘ. ʎʽ 
ʤʘʪʝʨʽʘʣʠ ʩʪʽʡʢʽ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʜʽʡ ʢʣʝʾʚ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʾʭ 
ʨʫʡʥʫʚʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ. 

ʇʝʨʝʚʘʛʘ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘ ʩʚʦʾʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʪʨʘʜʠʮʽʡʥʫ ʩʪʘʣʴ. ɼʦ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ʪʘʢʦʞ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 
ʧʨʦʩʪʦʪʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʢʣʝʻʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɻʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ ʤʝʪʦʜʫ 
- ʮʝ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʘʨʤʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʜʘʥʠʡ ʯʘʩ.  
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ɹʋɼɯɺʅʀʎʊɺʆ ʆɹ'ɭʂʊɯɺ ɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʄɸʊɽʈɯɸʃɯɺ  
ʗʂɯ ʅɽ ʇʆʊʈɽɹʋʖʊʔ ɼɽʄʆʅʊɸɾʋ ʇɯʉʃʗ ʋʉʊɸʅʆɺʂʀ 

 
ʇʣʝʰʠʥʝʮʴ ɸ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ɹʦʨʦʜʘʡ ɸ.ʉ., ʢʘʥʜ. ʘʨʭ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʄʝʪʘ ʨʦʙʦʪʠ ïʚʠʢʦʥʘʪʠ ʩʠʩʪʝʤʫ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʝʤʦʥʪʘʞʫ ʪʘ 

ʧʦʨʽʚʥʷʪʠ ʾʭ ʟ ʢʣʘʩʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʘ ʾʭ ʰʚʠʜʢʽʩʪʶ ʚ ʤʦʥʪʘʞʽ ʪʘ ʟʘ ʚʘʨʪʽʩʪʶ. 
ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʜʦʩʣʽʜʠʪʠ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ 
ʙʫʜʽʚʥʠʮʪʚʘ. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʙʝʪʦʥʫʚʘʥʥʷ ʫ ʥʝʟʥʽʤʥʠʭ ʦʧʘʣʫʙʢʘʭ. 
ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʧʦʰʫʢ, ʚʠʨʦʙʥʠʯʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ:ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʙʫʜʽʚʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʩʪʘʣʦ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʘʩʪʠʥ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɯ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʟʝʤʣʽ ʮʷ ʩʢʣʘʜʦʚʘ ʩʪʘʣʘ 
ʧʦʩʪʫʧʦʚʦ ʚʠʭʦʜʠʪʠ ʟʘ ʨʘʤʢʠ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢ ʧʨʦʩʪʦ ʥʘʜʽʡʥʽʩʪʴ ʽ ʢʦʤʬʦʨʪ ʽ ʧʦʨʷʜ ʟ ʥʠʤʠ ʟ'ʷʚʠʣʠʩʷ ʪʘʢʽ 
ʷʢ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚʠʪʨʘʪ ʽ ʨʝʩʫʨʩʽʚ ʪʘ ʰʚʠʜʢʽʩʪʴ ʩʧʦʨʫʜʠ. ɺʩʝ ʮʝ ʜʘʣʦ ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ ʚʩʝ ʥʦʚʠʭ ʽ 
ʥʦʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʰʚʠʜʢʦ ʽ ʟ ʥʘʡʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟʚʦʜʠʪʠ ʨʽʟʥʽ ʙʫʜʽʚʣʽ ʽ 
ʩʧʦʨʫʜʠ ʚʠʩʦʢʦʾ ʥʘʜʽʡʥʦʩʪʽ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ çʊʝʭʥʦʣʦʛʽʷ ʟʚʝʜʝʥʥʷ ʩʪʽʥ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʨʽʘʣʽʚ ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʝʤʦʥʪʘʞʫ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾè. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 
ʥʘʙʫʣʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʤʘʣʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ ʥʘ ʫʚʘʟʽ ʩʚʦʾʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ɺʝʣʠʢʫ ʨʦʣʴ ʚ ʾʾ ʧʦʰʠʨʝʥʥʽ ʟʽʛʨʘʚ 
ʨʦʟʚʠʪʦʢ ʥʦʚʽʪʥʽʭ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʜʫʞʝ ʢʦʨʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʠ 
ʙʫʜʽʚʥʠʮʪʚʽ ʩʪʽʥ ʽ ʢʘʧʽʪʘʣʴʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʯʘʩʪʠʥʽ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʫ ʚʣʘʰʪʫʚʘʥʥʶ ʙʫʜʽʚʝʣʴ ʟʘ ʩʠʩʪʝʤʦʶ ʟ 
ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ. 

ɺʠʩʥʦʚʦʢ: ʄʦʞʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ ʱʦ, ʪʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʟʚʝʜʝʥʥʷ ʩʪʽʥ ʟ ʨʷʜʦʤ ʜʫʞʝ ʚʘʞʣʠʚʠʭ ʽ ʥʝʦʙʭʽʜʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʝʨʝʚʘʛ: 

¶ ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ 

¶ ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʾ 

¶ ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ  
 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ:  
1. ɼɹʅ ɺ.2.2-15:2019 ɾʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ; 
2. ɼɹʅ ɺ.2.6-31:2016 ʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴ; 
3. ɼɹʅ ɸ.3.1-5-2016. ʆʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʇʣʶʱ ɺ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʦʩ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʎʠʛʘʥʝʥʢʦ ʃ.ɸ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʙôʻʢʪʫ, ʛʥʫʯʢʽ ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʤʬʦʨʪʥʽʩʪʶ, ʜʦʟʚʦʣʷʶʪʴ ʟʚʦʜʠʪʠ ʦʙôʻʢʪ 
ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 
ʨʝʩʫʨʩʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʠʤʠ ʪʝʧʣʦʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʚ ʜʘʥʦʤʫ 
ʧʨʦʝʢʪʽ ï ʧʽʥʦʙʝʪʦʥʫ) 

ʅʘʢʦʧʠʯʝʥʠʡ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʜʦʩʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ 
ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʫʜʽʚʣʽ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʩʭʝʤʦʶ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʣʽʪʥʦʛʦ 
ʙʝʟʨʠʛʝʣʴʥʦʛʦ ʢʘʨʢʘʩʘ, ʫ ʷʢʽʡ ʧʨʦʩʪʦʨʦʚʘ ʞʦʨʩʪʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟ'ʻʜʥʘʥʥʷʤ ʤʦʥʦʣʽʪʥʠʭ 
ʜʠʩʢʽʚ ʧʝʨʝʢʨʠʪʪʽʚ ʟ ʢʦʣʦʥʘʤʠ ʚ ʨʽʚʥʽ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ. ʗʢ ʩʪʽʡʢʠ ʢʘʨʢʘʩʘ ʩʣʫʞʘʪʴ ʢʦʣʦʥʠ, ʚʝʨʪʠʢʘʣʴʥʘ 
ʜʽʘʬʨʘʛʤʘ ʞʦʨʩʪʢʦʩʪʽ ʽ ʩʭʦʜʦʚʠʡ ʙʣʦʢ. ʇʨʦʩʪʦʨʦʚʘ ʨʦʙʦʪʘ ʙʫʜʽʚʣʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʫʤʽʩʥʦʶ ʨʦʙʦʪʦʶ 
ʤʦʥʦʣʽʪʥʠʭ ʜʠʩʢʽʚ ʧʝʨʝʢʨʠʪʪʷ,ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʠʭ ʟ ʥʝʩʫʯʠʤʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ [1].   ɺʠʩʦʪʥʽ 
ʙʫʜʽʚʣʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʫʥʽʢʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʦ ʷʢʠʭ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ. ʂʦʣʦʥʠ 
ʪʘ ʧʽʣʦʥʠ ʥʠʞʥʽʭ ʧʦʚʝʨʭʽʚ  ʩʧʨʠʡʤʘʶʪʴ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ,ʪʦʤʫ ʾʭ ʯʘʩʪʽʰʝ ʚʠʢʦʥʫʶʪʴ ʟ ʚʠʩʦʢʦʤʽʮʥʠʭ 
ʙʝʪʦʥʽʚ ʉ30-35-ʉ40/45, ʘʣʝ ʜʣʷ ʧʣʠʪ  ʧʝʨʝʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʠʯʘʡʥʠʡ ʙʝʪʦʥ ʢʣʘʩʫ ʉ20/25-
ʉ25/30. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʤʘʻʤʦ ʚʫʟʣʠ ʩʧʨʷʞʝʥʥʷ ʧʣʠʪ ʟ ʢʦʣʦʥʘʤʠ ʨʽʟʥʦʾ ʤʽʮʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʧʦʷʚʠ ʟʫʩʠʣʴ ʩʪʠʩʢʫ ʚ ʥʠʞʥʽʭ ʧʦʚʝʨʭʘʭ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʧʨʦʜʘʚʣʶʚʘʥʥʷ. ɺ 
ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʾ 
ʟ ʚʽʜʤʽʥʥʠʤʠ ʢʣʘʩʘʤʠ ʙʝʪʦʥʫ ʪʘ ʥʝ ʧʦʢʘʟʘʥʦ ʷʢ ʚʧʣʠʚʘʻ ʟʤʽʥʘ ʢʣʘʩʫ ʙʝʪʦʥʫ ʥʘ ʨʦʙʦʪʫ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ. 

ɼʦ ʪʦʛʦ ʞ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʢʣʘʩʫ ʙʝʪʦʥʫ ʜʦ ʟʤʝʥʰʝʥʥʷ 
ʚʠʪʨʘʪʠ ʩʪʘʣʽ-ʧʠʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʘʩʫ ʙʝʪʦʥʫ ʪʘ ʢʣʘʩʫ ʘʨʤʘʪʫʨʠ,ʷʢʝ ʙʫʜʝ ʜʘʚʘʪʠ 
ʥʘʡʙʽʣʴʰʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ. 

ʇʨʦʮʝʩ ʤʦʥʦʣʽʪʥʦʛʦ  ʟʚʝʜʝʥʥʷ ʤʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʢʦʞʥʠʡ  ʟ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 
ʚʠʢʦʥʘʥʥʷ ʘʨʤʘʪʫʨʥʠʭ ʪʘ ʙʝʪʦʥʥʠʭ ʨʦʙʽʪ. ɿʘʛʘʣʴʥʽ ʫʤʦʚʠ ʷʢʽʩʥʦʛʦ ʙʝʪʦʥʫʚʘʥʥʷ   ï ʮʝ ʨʝʪʝʣʴʥʝ  
ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʰʚʠʜʢʝ  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʯʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʫʢʣʘʜʢʘ, ʫʱʽʣʴʥʝʥʥʷ, ʚʽʙʨʫʚʘʥʥʷ 
ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʫʭʽʜ ʟʘ ʙʝʪʦʥʦʤ ʚ ʧʝʨʽʦʜ ʡʦʛʦ ʪʚʝʨʜʽʥʥʷ ʽ ʥʘʙʦʨʫ ʤʽʮʥʦʩʪʽ [2]. ʅʝʚʠʢʦʥʘʥʥʷ ʮʠʭ ʫʤʦʚ ʪʘ 
ʧʨʘʛʥʝʥʥʷ ʦʪʨʠʤʘʪʠ ʝʢʦʥʦʤʽʶ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʜʝʰʝʚʠʟʥʠ ʥʝʜʦʩʪʘʪʥʴʦ 
ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ ʽ ʻ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʛʘʣʴʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, 
ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ 
ʧʝʨʰʠʭ ʧʦʚʝʨʭʽʚ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʚʠʩʦʪʥʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ,ʨʫʡʥʫʚʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ ʚ ʮʽʣʦʤʫ [3]. 

ʎʽ ʧʠʪʘʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʚʽʚʰʠ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ 
ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʾ ʙʫʜʽʚʣʽ ʚ ʇʂ ʃʠʨʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʨʘʭʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ, 
ʚʢʣʶʯʘʶʯʠ ʝʪʘʣʦʥʥʫ - ʚ ʷʢʽʡ ʙʝʪʦʥ ʧʨʠʡʥʷʪʦ ʦʜʥʘʢʦʚʦʛʦ ʢʣʘʩʫ ʜʣʷ ʚʩʽʻʾ ʙʫʜʽʚʣʽ. ʋ ʜʨʫʛʽʡ ʩʭʝʤʽ ʤʦʞʣʠʚʦ 
ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʨʽʟʥʦʛʦ ʢʣʘʩʫ  ʧʨʠʡʤʘʶʯʠ ʙʽʣʴʰʠʡ ʢʣʘʩ ʜʣʷ ʧʝʨʰʠʭ ʧʦʚʝʨʭʽʚ ʙʫʜʽʚʣʽ, ʜʣʷ ʩʝʨʝʜʥʽʭ 
ʧʦʚʝʨʭʽʚ ʟʤʝʥʰʝʥʠʡ ʢʣʘʩ ʪʘ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʧʨʠ ʟʚʝʜʝʥʥʽ ʤʦʥʦʣʽʪʥʠʭ ʙʫʜʽʚʝʣʴ ʜʣʷ ʦʩʪʘʥʥʽʭ 
ʧʦʚʝʨʭʽʚ, ʷʢ ʥʘʡʤʝʥʰ ʥʘʚʘʥʪʘʞʝʥʥʽ   ʚ ʜʘʥʦʤʫ ʨʽʰʝʥʥʽ ʙʫʜʽʚʣʽ. ʎʽʢʘʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʠʪʘʥʥʷ,ʷʢʝ ʤʦʞʝ 
ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʜʝʬʝʢʪʦʤ ʙʝʪʦʥʫ, ʘ ʩʘʤʝ ʟ ʥʝʜʦʜʝʨʞʘʥʥʷ ʧʨʦʝʢʪʥʦʾ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ, ʥʘʧʨʠʢʣʘʜ  ʢʦʣʦʥ 
ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ. ʗʢ ʮʝ ʚʧʣʠʥʝ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʧʝʨʝʨʽʟʽʚ, ʪʘ ʜʝʬʦʨʤʘʪʠʚʥʠʡ ʩʪʘʥ ʙʫʜʽʚʣʽ 
ʚ ʮʽʣʦʤʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʠʩʦʪʥʠʭ ʤʦʥʦʣʽʪʥʠʭ ʙʫʜʽʚʝʣʴ ʻ 
ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʪʦʥʫ ʨʽʟʥʦʛʦ ʢʣʘʩʫ ʜʣʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘʢʠʭ ʷʢ ʧʽʣʦʥ (ʢʦʣʦʥʘ) ʪʘ ʧʣʠʪ 
ʧʝʨʝʢʨʠʪʪʷ. ɼʦ  ʪʦʛʦ ʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ  ʨʽʟʥʦʛʦ ʪʠʧʫ ʙʝʪʦʥʫ ʩʘʤʝ ʜʣʷ ʥʝʩʫʯʠʭ ʧʽʣʦʥʽʚ (ʢʦʣʦʥ) ʧʦ ʧʦʚʝʨʭʘʤ 
ʙʫʜʽʚʣʽ, ʧʨʠʡʤʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʣʘʩ ʙʝʪʦʥʫ ʟ ʧʨʠʡʥʷʪʠʭ ʥʘ ʧʝʨʰʠʭ 5ʪʴ ʧʦʚʝʨʭʘʭ, ʪʘ ʟʤʝʥʰʫʶʯʠ ʡʦʛʦ 
ʥʘ ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʘʭ ʟʙʝʨʽʛʘʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʙʫʜʽʚʣʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʠʥʽʚ ʪʘ ʚʠʥʠʢʘʶʯʠʭ 
ʥʘʧʨʫʞʝʥʴ,ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʨʤʫʚʘʥʥʷ  ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʫ, ʪʦʤʫ ʱʦ ʟʤʝʥʰʝʥʥʷ ʢʣʘʩʫ 
ʙʝʪʦʥʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʥʫʣʦ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʙʫʜʽʚʣʽ. 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. ɼɹʅ ɺ.2.2-24 ɹʫʜʠʥʢʠ ʽ ʩʧʦʨʫʜʠ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʠʥʢʽʚ  
2. ɼʨʘʯʝʥʢʦ ɹ.ʌ., ɽʨʠʩʦʚʘ ʃ.ɻ., ɻʦʨʙʝʥʢʦ ʇ.ɻ. ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ., ʄ., 

ñɸʛʨʦʧʨʦʤʠʟʜʘʪò, 1990. 
3.ɻʦʨʦʜʝʮʢʠʡ ʆ.ʉ., ɹʘʨʘʙʘʰ ʄ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʞʠʚʫʯʝʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʅʘʫʢʦʚʦ_ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ: ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, 2010. ðˉ2(20) 
ð ʉ.19 ð 23. 
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ʇʦʙʦʞʠʡ ʈ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ), ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʫ ʩʪʚʦʨʶʚʘʪʠ ʘʜʝʢʚʘʪʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  ʯʠ ʚʩʽʻʾ ʙʫʜʽʚʣʽ ʚ 
ʮʽʣʦʤʫ. ɺ ʪʘʢʠʭ ʤʦʜʝʣʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʨʦʙʦʪʫ 
ʬʨʘʛʤʝʥʪʫ  ʙʫʜʽʚʣʽ (ʟʦʢʨʝʤʘ ʦʢʨʝʤʦʾ ʷʯʝʡʢʠ ʧʝʨʝʢʨʠʪʪʷ ʽʟ ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ). ʊʘʢ, ʤʦʜʝʣʶʚʘʥʥʷ 
ʨʝʘʣʴʥʦʾ ʨʦʙʦʪʠ ʷʯʝʡʢʠ ʧʝʨʝʢʨʠʪʪʷ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ʾʾ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʦʩʷ 
ʧʨʠ ʪʨʘʜʠʮʽʡʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦʤʫ (çʨʫʯʥʦʤʫè) ʨʦʟʨʘʭʫʥʢʫ. ʅʘ ʨʠʩ.1 ʥʘʚʝʜʝʥʦ ʤʦʞʣʠʚʽ ʬʘʢʪʦʨʠ, ʱʦ 
ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʤʽʞ ʦʢʨʝʤʠʤʠ ʟʙʽʨʥʠʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʠʪʪʷ: ʧʨʠ 
ʩʧʠʨʘʥʥʽ ʢʨʘʡʥʴʦʾ ʧʣʠʪʠ ʜʦʚʛʦʶ ʩʪʦʨʦʥʦʶ ʥʘ ʩʪʽʥʫ (ʨʠʩ.1,ʘ); ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʣʦʢʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 
(ʧʝʨʝʛʦʨʦʜʢʦʶ) ʦʜʥʽʻʶ ʽʟ ʧʣʠʪ ʷʯʝʡʢʠ(ʨʠʩ.1,ʙ); ʧʨʠ  ʚʠʢʣʶʯʝʥʥʽ ʟ ʨʦʙʦʪʠ ʦʜʥʽʻʾ  ʧʣʠʪʠ ʚ ʩʢʣʘʜʽ ʷʯʝʡʢʠ 
ʟʙʽʨʥʠʭ ʧʣʠʪ (ʨʠʩ.1,ʚ). 

 

 
ʈʠʩ.1 ʌʘʢʪʦʨʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʩʫʤʽʩʥʫ ʨʦʙʦʪʫ ʧʣʠʪ ʚ ʩʢʣʘʜʽ ʷʯʝʡʢʠ ʧʝʨʝʢʨʠʪʪʷ: ʢʨʘʡʥʷ ʧʣʠʪʘ ʩʧʠʨʘʻʪʴʩʷ ʜʦʚʛʦʶ ʩʪʦʨʦʥʦʶ 

ʥʘ ʩʪʽʥʫ ï ʘ; ʟʘʚʘʥʪʘʞʝʥʥʷ ʣʦʢʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ï ʙ;  ʧʨʠ ʚʠʢʣʶʯʝʥʥʽ ʟ ʨʦʙʦʪʠ ʦʜʥʽʻʾ ʟ ʧʣʠʪ ʷʯʝʡʢʠ ï ʚ 
 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʣʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  ʥʘ ʧʨʠʢʣʘʜʽ ʜʨʫʛʦʾ ʤʦʜʝʣʽ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ 
ʤʦʤʝʥʪ ʚ ʧʣʠʪʽ, ʱʦ ʟʘʚʘʥʪʘʞʝʥʘ ʧʝʨʝʛʦʨʦʜʢʦʶ, ʧʨʠ ʾʾ ʩʫʤʽʩʥʽʡ ʨʦʙʦʪʽ ʟ ʩʫʤʽʞʥʠʤʠ ʧʣʠʪʘʤʠ, ʚʠʷʚʣʷʻʪʴʩʷ 
ʤʝʥʰʠʤ, ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚ ʮʽʡ ʧʣʠʪʽ, ʷʢʙʠ ʚʦʥʘ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ 
ʨʦʙʦʪʠ. ɹʝʟ ʫʨʘʭʫʚʘʥʥʷʧʨʦʩʪʦʨʦʚʦʾʨʦʙʦʪʠʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚ ʧʣʠʪʽ ʩʪʘʥʦʚʠʪʴ 18,5 ʢʅ ʤ / ʤ.ʧ, ʘ 
ʤʦʤʝʥʪ ʚ ʮʽʡʧʣʠʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤʧʨʦʩʪʦʨʦʚʦʾʨʦʙʦʪʠ, ʩʪʘʥʦʚʠʪʴ 16,5 ʢʅ ʤ / ʤ.ʧ, ʱʦ ʚ 1,12 ʨʘʟʘ ʤʝʥʰʝ. 
ʃʝʛʢʦ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʽ ʧʨʦʛʠʥʠ ʣʦʢʘʣʴʥʦ ʟʘʚʘʥʪʘʞʝʥʦʾʧʣʠʪʠ ʚ ʩʢʣʘʜʽ ʧʝʨʝʢʨʠʪʪʷ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴʩʷ 
ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, ʥʽʞʧʨʦʛʠʥʠ ʚ ʧʣʠʪʽ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʘ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷʧʨʦʩʪʦʨʦʚʦʾʨʦʙʦʪʠ. ʎʝʩʚʽʜʯʠʪʴ ʧʨʦ 
ʽʩʪʦʪʥʠʡ ʝʬʝʢʪ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ. ʎʝʡ ʬʘʢʪʦʨ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʬʘʢʪʦʨ ʝʢʦʥʦʤʽʾʤʘʪʝʨʽʘʣʽʚ. 

ʊʘʢ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʜʣʷ ʩʭʝʤʠ ʟʘ ʨʠʩ.1,ʙ ʪʦ ʚʽʥ ʩʪʘʥʦʚʠʪʴ 11,8 ʢʅ ʤ/ʤ.ʧ ʚ 
ʪʦʡ ʯʘʩ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚʠʛʠʥʫ ʜʣʷ ʧʣʠʪʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 18,5 ʢʅ 
ʤ / ʤ.ʧ. ʈʽʟʥʠʮʷ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʢʣʘʜʘʻ 1,56 ʨʘʟʘ. 

ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʧʣʠʪ ʽʩʪʦʪʥʦ ʟʤʽʥʶʻ 
ʢʘʨʪʠʥʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʢʨʠʪʪʷ. ɿʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʚ ʦʢʨʝʤʠʭ ʧʣʠʪʘʭ 
ʟʤʝʥʰʫʶʪʴʩʷ ʜʦ ʜʝʢʽʣʴʢʦʭ ʨʘʟʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʠʥʠʢʘʶʪʴ ʩʫʪʪʻʚʽ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ 
ʨʝʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʢʨʠʪʪʽʚ, ʦʜʥʘ ʘʙʦ ʦʙʠʜʚʽ ʧʦʟʜʦʚʞʥʽ ʩʪʦʨʦʥʠ ʷʢʠʭ 
ʦʧʝʨʪʽ ʥʘ ʩʪʽʥʠ. ʅʝʚʨʘʭʫʚʘʥʥʷ ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʚ ʧʣʠʪʘʭ ʫʪʚʦʨʶʶʪʴʩʷ 
ʪʨʽʱʠʥʠ ʢʨʫʯʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʦʙʚʘʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠʥʠʢʥʝʥʥʷ ʽʩʪʦʪʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ 
ʚʟʘʻʤʦʜʽʾ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʨʽʟʫ ʙʝʪʦʥʥʠʭ ʰʧʦʥʦʢ, ʷʢʠʡ ʪʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠ 
ʨʝʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʟʨʘʭʫʥʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʛʠʥʘʣʴʥʽ 
ʤʦʤʝʥʪʠ ʡ ʧʨʦʛʠʥʠ ʧʣʠʪ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʶʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʾ 
ʤʘʪʝʨʽʘʣʽʚ.ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʧʝʨʝʢʨʠʪʪʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ 
ʧʨʦʝʢʪʫʚʘʥʥʷ, ʫʩʫʚʘʻ ʥʝʙʝʟʧʝʢʫ ʥʝʜʦʦʮʽʥʢʠ ʯʠʥʥʠʢʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ī ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʤʘʪʝʨʽʘʣʴʥʽ 
ʚʠʪʨʘʪʠ. 

  

ʘ) 

ʙ) 

ʚ) 



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ʇɽʈɽɼʋʄʆɺʀ ɺʀʅʀʂʅɽʅʅʗɹɯɿʅɽʉ ʎɽʅʊʈɯɺ  ʅɸ ʇʈʀʂʃɸɼɯ ʄ. ʉʋʄʀ 
 

ʇʨʠʡʤʝʥʢʦ ʗ.ʆ. ʩʪʫʜ 5 ʢʫʨʩʫ ɹʌ, ʩʧʝʮ. çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè 
ɹʦʨʦʜʘʡ ɼ.ʉ., ʢ.ʘʨʭ., ʩʪ. ʚʠʢʣʘʜʘʯ  
 
ɹʽʟʥʝʩ ʷʢ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʦʟʥʘʯʘʻ ʪʽ ʚʠʜʠ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʝʡ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʫʧʽʚʣʝʶ ʪʘ ʧʨʦʜʘʞʦʤ 

ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ.ɼʦ ʩʫʯʘʩʥʠʭ ʙʽʟʥʝʩ-ʮʝʥʪʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʩʽʪʽ ʽ ʙʫʜʽʚʣʽ-
ʢʦʥʛʣʦʤʝʨʘʪʠ; ʙʶʨʦ; ʰʪʘʙ-ʢʚʘʨʪʠʨʠ; ʢʦʥʛʨʝʩ-ʛʦʪʝʣʽ, ʢʦʥʬʝʨʝʥʮ-ʛʦʪʝʣʽ; ʪʦʨʛʦʚʽ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ; ʙʘʥʢʠ; 
ʙʽʨʞʫ; ʰʢʦʣʫ ʙʽʟʥʝʩʫ; ʷʨʤʘʨʦʢ; ʚʠʩʪʘʚʢʫ; ʙʽʟʥʝʩ-ʢʣʫʙ; ʪʝʨʤʽʥʘʣ, ʙʘʛʘʪʦʮʽʣʴʦʚʠʡ ʚʫʟʦʣ ʥʘ ʧʝʨʝʪʠʥʽ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ; ʫʥʽʚʝʨʩʘʣʴʥʫ ʙʫʜʽʚʣʶ ʜʽʣʦʚʦʛʦ ʮʝʥʪʨʫ ʽ ʪ. ʜ. 

ɯʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʧʦʨʦʜʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʚʟʘʻʤʠʥ ʤʽʞ ʚʽʪʯʠʟʥʷʥʠʤʠ ʛʦʩʧʦʜʘʨʶʶʯʠʤʠ ʩʫʙ'ʻʢʪʘʤʠ ʪʘ ʾʭ ʟʘʨʫʙʽʞʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ 
ʪʘʢʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʻ ʨʦʟʚʠʪʦʢ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ. ɸʜʞʝ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʽʥ ʦʭʦʧʣʶʻ 
ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ, ʚʠʨʦʙʥʠʯʫ, ʪʦʨʛʦʚʝʣʴʥʫ, ʩʝʨʚʽʩʥʫ ʪʘ ʽʥʰʫ ʩʧʽʚʧʨʘʮʶ ʬʽʨʤ, ʧʽʜʧʨʠʻʤʩʪʚ, ʢʦʨʧʦʨʘʮʽʡ ʪʘ 
ʽʥʰʠʭ ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙ'ʻʢʪʽʚ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʢʨʘʾʥ. 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʽ ʧʨʘʢʪʠʢʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʦʟʥʘʢʦʶ ʨʠʥʢʦʚʦʾ 
ʝʢʦʥʦʤʽʢʠ ʻ ʽʩʥʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʷ ʙʘʛʘʪʴʦʭ ʚʝʣʠʢʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʾʭ ʦʧʪʠʤʘʣʴʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʠ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʧʦʩʪʽʡʥʦ 
ʟʤʽʥʶʻʪʴʩʷ, ʻ ʤʘʣʠʡ ʙʽʟʥʝʩ.ʅʘʙʫʪʠʡ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ, ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚʠʪʢʫ ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 
ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʚ ʢʨʘʾʥʘʭ, ʷʢʽ ʧʨʦʡʰʣʠ ʝʪʘʧ ʨʝʬʦʨʤʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʘʣʝ 
ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ ʻ ʦʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʫʩʫʥʝʥʥʷ ʜʠʩʧʨʦʧʦʨʮʽʡ ʥʘ ʦʢʨʝʤʠʭ ʪʦʚʘʨʥʠʭ ʨʠʥʢʘʭ, ʩʪʚʦʨʝʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʩʢʦʨʦʯʝʥʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʘʢʪʠʚʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʚʠʪʢʫ 
ʢʦʥʢʫʨʝʥʮʽʾ, ʰʚʠʜʢʦʛʦ ʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʪʦʚʘʨʘʤʠ ʪʘ ʧʦʩʣʫʛʘʤʠ. ɸ ʤʘʣʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʽ 
ʧʨʠ ʧʽʜʪʨʠʤʮʽ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ - ʪʝʥʜʝʥʮʽʡʥʦ ʽʥʥʦʚʘʮʽʡʥʽ, ʛʥʫʯʢʽ ʽ ʚʠʪʨʘʪʦʝʬʝʢʪʠʚʥʽ, ʤʘʶʪʴ 
ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʡ ʜʦʩʚʽʜ ʽ ʜʦʩʪʘʪʥʽʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ. 

ɸʥʘʣʽʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʙʽʟʥʝʩ-ʮʝʥʪʨʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʧʦʢʘʟʘʚ, ʷʢʽ 
ʪʦʧʦʣʦʛʽʯʥʽ ʨʠʩʠ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʪʠʧʽʚ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʩʫʯʘʩʥʦʛʦ ʙʽʟʥʝʩ-ʮʝʥʪʨʫ: 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ ʥʘ ʛʦʣʦʚʥʽʡ ʧʣʦʱʽ; ʜʦʤʽʥʘʥʪʥʝ ʤʽʩʪʦʙʫʜʽʚʥʝ ʧʦʣʦʞʝʥʥʷ; ʨʦʟʤʝʞʫʚʘʥʥʷ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ; ʣʽʥʽʡʥʘ ʘʙʦ ʢʦʤʧʘʢʪʥʘ 
ʢʦʤʧʦʟʠʮʽʡʥʘ ʩʭʝʤʘ; ʘʪʨʽʫʤʥʘ ʽ ʟʘʣʴʥʠʭ ʩʭʝʤʠ ʫʛʨʫʧʦʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ; ʧʨʽʦʨʠʪʝʪ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 
ʟ ʮʽʣʴʥʠʤ ʷʜʨʦʤ, ʟʘʣʦʤ, ʩʭʦʜʦʚʦ-ʣʽʬʪʦʚʠʤ ʚʫʟʣʦʤ; ʧʨʦʩʪʦʪʘ ʧʣʘʥʫ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʨʽʟʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ 
ʩʪʨʫʢʪʫʨ; ʤʦʜʫʣʴʥʽʩʪʴ - ʦʜʥʦʨʽʜʥʽʩʪʴ ʦʩʝʨʝʜʢʽʚ, ʾʭ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ; ʽʻʨʘʨʭʽʯʥʝ ʩʫʧʽʜʨʷʜʥʽʩʪʴ ʯʘʩʪʠʥ ʽ 
ʮʽʣʦʛʦ; ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ; ʧʨʠʭʦʚʘʥʘ ʩʠʤʚʦʣʽʢʘ; ʛʦʩʪʨʝ ʫʚʘʛʫ ʜʦ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʾ ʪʘ 
ʝʨʛʦʥʦʤʽʢʠ ʽ ʪ.ʜ. ʅʘ ʙʘʟʽ ʮʠʭ ʪʠʧʽʚ ʩʬʦʨʤʫʚʘʚʩʷ ʥʦʚʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʠʧ ʙʫʜʽʚʣʽ ʙʽʟʥʝʩ-ʮʝʥʪʨʫ, ʱʦ 
ʚʤʽʩʪʠʚ ʫ ʩʝʙʝ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʦʞʥʦʛʦ ʟʽ ʩʬʦʨʤʦʚʘʥʠʭ ʪʠʧʽʚ ʩʧʦʨʫʜ ʟ ʚʠʷʚʣʝʥʦʶ ʜʽʣʦʚʦʾ 
ʬʫʥʢʮʽʻʶ. 

ɹʽʟʥʝʩ ʮʝʥʪʨʠ ʚ ʋʢʨʘʾʥʽ ʻ ʜʦʩʠʪʴ ʮʽʢʘʚʠʤʠ ʚ ʧʣʘʥʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ ʦʜʥʠʤ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʻ 
ɹʽʟʥʝʩ-ʮʝʥʪʨ Gulliver. ɹʽʟʥʝʩ-ʮʝʥʪʨ Gulliver ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʤʽʞʥʘʨʦʜʥʠʤ ʢʨʠʪʝʨʽʷʤ, 
ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʦʬʽʩʥʠʭ ʮʝʥʪʨʽʚ ʢʣʘʩʫ ɸ, ʘ ʮʝ ʷʢʽʩʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʨʦʟʚôʷʟʢʘ, ʛʘʨʥʝ ʽ ʟʨʫʯʥʝ ʤʽʩʮʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʚʠʥʫʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʨʫʯʥʠʡ ʽ ʙʝʟʧʝʯʥʠʡ ʧʘʨʢʽʥʛ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʡ ʩʝʨʚʽʩ.ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʽ ʟʣʘʛʦʜʞʝʥʘ ʨʦʙʦʪʘ ʚʩʽʭ ʩʠʩʪʝʤ 
ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ, ʪʦʙʪʦ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʽʥʞʝʥʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʧʫʣʴʪʘ. ʋ 
ʙʽʟʥʝʩ-ʮʝʥʪʨʽ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘʡʩʫʯʘʩʥʽʰʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʇʦʞʝʞʥʫ 
ʙʝʟʧʝʢʫ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʠʥʢʣʝʨʥʘ ʩʠʩʪʝʤʘ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʚʽʜ ʬʽʨʤ Mercor (ʇʦʣʴʱʘ) ʽ Siron (ʅʽʜʝʨʣʘʥʜʠ). 
ɹʝʟʧʝʨʝʙʽʡʥʝ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦ ʚʣʘʩʥʦʶ ʧʽʜʩʪʘʥʮʽʻʶ ʽ ʜʝʢʽʣʴʢʦʤʘ ʘʚʘʨʽʡʥʠʤʠ ʜʠʟʝʣʴ-
ʛʝʥʝʨʘʪʦʨʘʤʠ. ɯ ʮʝ ʚʩʝ ʥʝ ʟʘʢʦʨʜʦʥʦʤ, ʘ ʟʘ 350 ʢʽʣʦʤʝʪʨʽʚ ʚʽʜ ʉʫʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʣʝʛʢʦ ʟʘʣʫʯʘʪʠ 
ʩʧʝʮʽʘʣʽʩʪʽʚ ʽ ʨʦʟʨʦʙʣʷʪʠ ʪʘʢʽ ʧʨʦʝʢʪʠ ʫ ʥʘʩ. 

 ʋ ʟʚ'ʷʟʢʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʘʧʽʪʘʣʫ ʫ ʧʽʜʧʨʠʻʤʮʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʢʫʨʝʥʮʽʾ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʦʻʾ ʙʫʜʽʚʣʽ ʚʽʜ ʙʫʜʽʚʣʽ ʢʦʥʢʫʨʝʥʪʘ, ʘ ʪʘʢ ʩʘʤʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 
ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʩʪʠʣʝʤ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʫʥʽʚʝʨʩʘʣʴʥʽ ʙʫʜʽʚʣʽ ʙʽʟʥʝʩ-
ʮʝʥʪʨʫ ʩʪʘʣʠ ʚ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʪʠʧʘʤʠ ʙʫʜʽʚʝʣʴ. ɽʢʦʥʦʤʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ ʽ ʾʭ ʧʦʜʦʨʦʞʯʘʥʥʷ ʟʤʫʰʫʻ ʧʽʜʧʨʠʻʤʮʽʚ ʙʫʜʫʚʘʪʠ ʩʚʦʾ ʙʫʜʽʚʣʽ ʙʽʣʴʰʝ ʫ 
ʚʠʩʦʪʫ, ʥʽʞ ʜʦʚʞʠʥʫ ʪʠʤ ʩʘʤʠʤ ʤʠʤʦʚʦʣʽ ʨʦʙʣʷʯʠ ʾʭ ʜʦʤʽʥʘʥʪʘʤʠ ʚ ʤʽʩʪʽ. 
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ʇʨʠʤʘ ʇ.ʉ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʦʩ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʎʠʛʘʥʝʥʢʦ ʃ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ   
ʉʫʤʩʴʢʠʡ ʅɸʋ 

 
ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʠ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʩʦʪʥʠʭ 

ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʱʦ ʧʦʚôʷʟʘʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ ʚʘʨʪʽʩʪʶ ʟʝʤʣʽ, ʱʦ ʚʽʜʚʝʜʝʥʘ ʧʽʜ ʟʘʙʫʜʦʚʫ. 
ɿʘʙʫʜʦʚʥʠʢʠ  ʧʨʘʛʥʫʪʴ ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʚʝʜʝʥʦʛʦ ʦʙôʻʢʪʫ, ʙʫʜʫʶʯʠ ʥʝʚʝʣʠʢʽ ʟʘ ʧʣʦʱʝʶ ʞʠʪʣʦʚʽ 
ʙʫʜʽʚʣʽ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʚʝʨʭʽʚ. ʊʦʤʫ 21ʥʦ ʧʦʚʝʨʭʦʚʽ ʙʫʜʽʚʣʽ ʪʘ ʚʠʱʝ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ 
ʯʘʩʪʠʥʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʚʠʛʣʷʜʫ ʪʘʢʠʭ ʤʽʩʪ ʷʢ ʂʠʾʚ, ɼʥʽʧʨʦ ʪʘ ʍʘʨʢʽʚ. ʇʨʠ ʮʴʦʤʫ, ʜʘʥʽ ʙʫʜʽʚʣʽ ʟʚʦʜʷʪʴʩʷ 
ʟʘ ʤʦʥʦʣʽʪʥʦ-ʢʘʨʢʘʩʥʦʾ ʩʭʝʤʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʤʦʥʦʣʽʪʥʠʭ ʥʝʩʫʯʠʭ ʧʽʣʦʥʽʚ (ʢʦʣʦʥ) ʪʘ 
ʤʦʥʦʣʽʪʥʦʛʦ ʜʠʩʢʫ ʧʝʨʝʢʨʠʪʪʷ. ʊʘʢʽ ʙʫʜʽʚʣʽ ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ ʟ ʧʦʛʣʷʜʫ ʨʦʟʨʘʭʫʥʢʫ ʽ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 
ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʣʽ ʷʢ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʩʪʝʤʠ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʬʽʟʠʯʥʦʾ ʽ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝ ʣʽʥʽʡʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʩʢʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʢʨʠʪʪʷ ʽ ʩʪʽʥ ʟ 
ʢʦʤʧʣʝʢʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʦʚʠʭ ʜʽʡ, ʱʦ ʜʽʶʪʴ ʥʘ ʥʠʭ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ ʢʦʣʦʥ 
ʽ ʩʪʽʥ ʟ ʧʣʦʩʢʠʤʠ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʠʪʪʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʦʥʦʣʽʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʪʘ ʾʭ 
ʘʨʤʫʚʘʥʥʷ. ʊʠʤ ʯʘʩʦʤ, ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʽʩʥʫʶʯʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 
ʜʦʢʫʤʝʥʪʘʭ ʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʘʙʦ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ 
ʤʽʮʥʦʩʪʽ ʽ ʞʦʨʩʪʢʦʩʪʽ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘʙʦ ʜʦ ʟʘʡʚʦʾ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʦʨʤʘʪʠʚʥʽ 
ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʜʽʶʪʴ ʚ ʜʘʥʠʡ ʯʘʩ, ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʪʦʤʫ, ʢʦʣʠ ʧʦʜʽʙʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 
ʩʠʩʪʝʤʠ ʤʘʣʠ ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʉʘʤʝ ʥʝʩʫʯʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 
ʤʦʥʦʣʽʪʥʽ ʧʽʣʦʥʠ ʯʠ ʢʦʣʦʥʠ ʻ ʪʘʢ ʟʚʘʥʠʤ çʩʣʘʙʢʠʤè ʤʽʩʮʝʤ ʚ ʢʘʨʢʘʩʥʽʡ ʩʭʝʤʽ. ʈʫʡʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ 
ʥʝʩʫʯʠʭ ʧʽʣʦʥʽʚ (ʢʦʣʦʥ) ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʝʬʝʢʪʫ çʧʨʦʛʨʝʩʫʶʯʦʛʦ ʦʙʚʘʣʝʥʥʷè ʚʩʽʻʾ ʙʫʜʽʚʣʽ.   

ʇʽʜ ʧʨʦʛʨʝʩʫʶʯʠʤ ʦʙʚʘʣʝʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 
ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʚʽʜ ʝʣʝʤʝʥʪʘ ʜʦ ʝʣʝʤʝʥʪʫ,ʷʢʝ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ ʚ ʮʽʣʦʤʫ ʘʙʦ ʚʝʣʠʢʦʾ ʾʾ ʯʘʩʪʠʥʠ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʙʝʟʣʽʯ 
ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ ʾʾ ʤʝʰʢʘʥʮʷʤʠ, ʥʘʧʨʠʢʣʘʜ: ʧʦʞʝʞʘ, 
ʚʠʙʫʭ ʧʨʠʨʦʜʥʴʦʛʦ ʛʘʟʫ, ʚʠʙʫʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʘ ʥʘʜʙʫʜʦʚʘ, 
ʧʝʨʝʧʣʘʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʟ ʧʦʩʣʘʙʣʝʥʥʷʤ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ,  ʦʩʥʦʚʠ. ɸʙʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 
ʧʨʠʨʦʜʥʠʤʠ ʷʚʠʱʘʤʠ,ʥʘʧʨʠʢʣʘʜ: ʟʩʫʚʠ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʦʩʘʜ ʙʫʜʽʚʣʽ ʚʥʘʩʣʽʜʦʢ ʧʽʜʤʠʚʫ ʚʦʜʦʶ ʦʩʥʦʚʠ 
ʙʫʜʽʚʣʽ, ʟʝʤʣʝʪʨʫʩʠ,ʫʨʘʛʘʥʠ, ʪʦʱʦ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼɹʅ ɺ.2.2-24:2009 Ăʇʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ ʞʠʪʣʦʚʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʠʥʢʽʚò 
ʚʠʩʦʪʥʽ ʙʫʜʽʚʣʽ ʧʦʚʠʥʥʽ ʧʨʦʝʢʪʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʩʠʪʫʘʮʽʾ 
ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʦʙʚʘʣʝʥʥʷ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ,ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʙʫʜʽʚʝʣʴ ʮʝ: 

1. ʅʝʩʫʯʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʽʡʢʘ ʜʦ ʧʨʦʛʨʝʩʫʶʯʦʛʦ 
(ʣʘʥʮʶʛʦʚʦʛʦ) ʦʙʚʘʣʝʥʥʷ ʚ ʨʘʟʽ ʣʦʢʘʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʘʚʘʨʽʡʥʠʭ ʚʧʣʠʚʘʭ 
(ʚʠʙʫʭʫ ʧʦʙʫʪʦʚʦʛʦ ʛʘʟʫ, ʧʦʞʝʞʽ ʽ ʪ.ʧ.). 

2. ɼʦʧʫʩʢʘʶʪʴʩʷ ʣʦʢʘʣʴʥʽ ʨʫʡʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘʣʝ ʮʽ ʧʝʨʚʠʥʥʽ ʨʫʡʥʫʚʘʥʥʷ 
ʥʝ ʧʦʚʠʥʥʽ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʦʙʚʘʣʝʥʥʷ ʩʫʩʽʜʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʷʢʽ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, 
ʩʧʨʠʡʤʘʣʘʩʷ ʨʘʥʽʰʝ ʝʣʝʤʝʥʪʘʤʠ, ʧʦʰʢʦʜʞʝʥʫ ʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡʥʦʛʦ ʚʧʣʠʚʫ. 

3. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʙʫʜʽʚʣʽ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡʦʛʦ ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ, ʷʢ ʤʽʥʽʤʫʤ ʥʘ 
ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ. ʇʝʨʝʤʽʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʚ ʥʠʭ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ 

ʊʘʢ ʷʢ ʧʨʦʮʝʩ ʨʫʡʥʘʮʽʾ ʙʫʜʽʚʣʽ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ, ʨʦʟʨʘʭʫʥʦʢ ʚʠʩʦʪʥʠʭ ʙʫʜʽʚʝʣʴ ʥʘ ʧʨʦʛʨʝʩʫʶʯʝ 
ʦʙʚʘʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʨʦʛʨʘʥʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜʠ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ: 
ʃʠʨʘ, SCAD. 

ʈʦʟʨʦʙʥʠʢʠ ʢʦʤʧʣʝʢʩʽʚ ʧʨʦʧʦʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʧʝʨʝʜʫʤʦʚʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʣʽ 
ʥʘ ʧʨʦʛʨʝʩʫʶʯʝ ʦʙʚʘʣʝʥʥʷ: 

1. ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʡʤʘʻʪʴʩʷ ʤʦʜʝʣʴ ,ʷʢʘ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ ʟ ʧʽʜʙʦʨʦʤ ʘʨʤʘʪʫʨʠ ʚ ʝʣʝʤʝʥʪʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʯʠ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ 
ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

2. ɽʣʝʤʝʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ,ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʝʣʝʤʝʥʪʠ,ʱʦ ʚʠʙʫʚʘʶʪʴ ʟ ʨʦʙʦʪʠ ʚ ʧʨʦʮʝʩʽ 
ʨʫʡʥʘʮʽʾ ʦʙôʻʜʥʫʶʪʴ ʫ ʛʨʫʧʠ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʧʦʨʫʜʠ,ʷʢʽ ʨʘʟʦʤ ʚʠʡʰʣʠ ʟ ʨʦʙʦʪʠ 
(ʟʨʫʡʥʦʚʘʥʠʭ) ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ. 

3. ʈʦʟʨʘʭʫʥʦʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʙʽʥʘʮʽʾ ʟʘʚʘʥʪʘʞʝʥʴ, ʚ ʷʢʽ ʚʭʦʜʠʪʴ ʧʦʩʪʽʡʥʽ ʪʘ ʪʠʤʯʘʩʦʚʽ 
ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 1. 

4. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʨʘʧʪʦʚʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʝʬʝʢʪʫ ʧʘʜʽʥʥʷ ʟʨʫʡʥʦʚʘʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʚʦʜʷʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʥʘʤʽʯʥʦʩʪʽ 

5. ʇʝʨʝʚʽʨʢʘ ʝʣʝʤʝʥʪʽʚ,ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʧʽʩʣʷ ʨʘʧʪʦʚʦʛʦ ʚʠʜʘʣʝʥʥʷ 
ʝʣʝʤʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʧʝʨʰʦʶ ʛʨʫʧʦʶ  ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

6. ʇʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 
7. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʚ ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʽ  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɸʅɸʃɯɿ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʂɸʈʂɸʉʋ ɹʋɼɯɺʃɯ  
ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʉʇʆʉʆɹʋ ɿôɭɼʅɸʅʅʗ ʁʆɻʆ ɽʃɽʄɽʅʊɯɺ 

 
ʇʨʠʤʘʢʦʚ ʖ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
Cʨʽʙʥʷʢ ʅ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʩʪʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʪʘʣʝʚʦʛʦ 

ʢʘʨʢʘʩʫ  ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʦʛʦ ʪʘ ʟʚôʷʟʢʦʚʦʛʦ ʪʠʧʫ. 
ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢʽ ʟʘʜʘʯʽ:  
- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʙʦʪʠ ʜʚʦʭ ʪʠʧʽʚ ʢʘʨʢʘʩʽʚ  ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʚʫʟʣʽʚ ʟʘʜʘʥʥʷ ʨʠʛʝʣʷ ʟ ʢʦʣʦʥʦʶ ʚ ʧʣʦʱʠʥʽ ʨʘʤʠ ʪʘ ʚ ʧʣʦʱʠʥʽ ʟʚôʷʟʢʦʚʦʾ ʯʘʩʪʠʥʠ ʢʘʨʢʘʩʫ. 
- ʩʪʚʦʨʝʥʥʷ ʢʽʥʮʝʚʦʝʣʝʤʝʥʪʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ; ʚʠʢʦʥʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʘʨʢʘʩʽʚ 

ʜʚʦʭ  ʪʠʧʽʚ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʧʦʻʜʥʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ; 
- ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʈʉʅ 
- ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʦʚʠʭʨʦʟʨʘʭʫʥʢʽʚ  ʥʘ ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ; ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ. 
ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ  ʩʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʟʘ ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʦʶ ʪʘ  ʟʚôʷʟʢʦʚʦʶ 

ʩʭʝʤʘʤʠ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʢʦʣʦʥʘʭ ʪʘ ʨʠʛʝʣʷʭ 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʟôʻʜʥʘʥʥʷ ʚʫʟʣʽʚ çʢʦʣʦʥʘ-ʨʠʛʝʣʴè ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 
ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʦʛʦ ʢʘʨʢʘʩʫ. 

 
ʈʠʩ.1 ʂʽʥʮʝʚʦʝʣʝʤʝʥʪʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʦʛʦ ʢʘʨʢʘʩʫ ʙʫʜʽʚʣʽ  

 

ʉʝʨʝʜ ʚʠʩʥʦʚʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʪʝʟʠ: 
- ʟʚôʷʟʢʦʚʠʡ  ʪʠʧ ʢʘʨʢʘʩʘ ʧʨʘʮʶʻ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʬʝʢʪʠʚʥʽʰʝ ʨʘʤʥʦʛʦ, ʦʩʢʽʣʴʢʠ 

ʜʦ ʨʦʙʦʪʠ ʚʢʣʶʯʝʥʦ ʜʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʟʚ'ʷʟʢʠ). ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʦʣʦʥ ʟʚʽʣʴʥʝʥʘ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ 
ʟʫʩʠʣʴ ʚʠʛʠʥʫ ʽ ʚʠʤʘʛʘʻ ʤʝʥʰʦʾ ʚʠʪʨʘʪʠ ʩʪʘʣʠ. ʊʦʤʫ ʚ ʟʚôʷʟʢʦʚʦʤʫ ʢʘʨʢʘʩʽ ʧʨʦʩʪʽʰʝ ʫʥʽʬʽʢʫʚʘʪʠ ʝʣʝʤʝʥʪʠ 
ʪʘ ʚʫʟʣʠ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʚ'ʷʟʝʚʦʾ  ʢʦʥʩʪʨʫʢʮʽʾ; 

- ʚʧʣʠʚ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ (ʚʽʪʨʦʚʠʭ) ʥʘʚʘʥʪʘʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ ʙʫʜʽʚʣʽ. ʆʩʢʽʣʴʢʠ ʙʫʜʽʚʣʷ 
ʤʘʻ ʚʩʴʦʛʦ ʪʨʠ ʧʦʚʝʨʭʠ ʪʘ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʜʚʦʭ ʩʭʝʤ ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʪʦ  ʚʠʩʥʦʚʦʢ ʱʦʜʦ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʠʧʫ ʢʘʨʢʘʩʫ ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʨʠ ʟʥʘʯʥʽʡ ʧʦʚʝʨʭʦʚʦʩʪʽ ʙʫʜʽʚʣʽ. 

- .ʜʣʷ ʮʽʻʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʽʾ ʩʪʘʣʽ ʝʬʝʢʪʠʚʥʽʰʠʤ ʙʫʜʝ ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʠʡ 
ʢʘʨʢʘʩ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʚʣʘʰʪʫʚʘʥʥʷ ʚ ʦʙʦʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʣʦʱʠʥʘʭ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʘʚôʷʟʢʽʚ 
ʞʦʨʩʪʢʦʩʪʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚôʷʟʢʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʘ ʦʟʥʘʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʫʟʣʠ ʟʚôʷʟʢʦʚʦʛʦ ʢʘʨʢʘʩʫ ʙʽʣʴʰ 
ʧʨʦʩʪʽ ʪʘ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʽ  ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʤʦʥʪʘʞʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʘʤʥʦ-ʟʚôʷʟʢʦʚʦʾ ʩʠʩʪʝʤʠ. 
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ʇʨʠʪʠʢʘ ɼ.ɺ. ʩʪʫʜ. 2ʄ ʢʫʨʩʫ ɹʌ, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣ. ʉ.ʃ. ɸʥʜʨʫʭ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʙʣʝʤʘ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʩʪʘʣʘ 

ʘʢʪʫʘʣʴʥʦʶ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʞʝ ʧʦʙʫʜʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʝʥʝʨʛʽʾ (ʛʘʟʫ, ʚʫʛʽʣʣʷ, 
ʜʝʨʝʚʠʥʠ) ʜʣʷ ʦʧʘʣʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʪʝʧʣʘ ʚ ʧʨʠʤʽʱʝʥʥʷʭ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʝʪʘʧʦʤ ʫ ʟʘʦʱʘʜʞʝʥʥʽ 
ʪʝʧʣʘ ʮʝ ʟʘʤʽʥʘ ʜʝʨʝʚôʷʥʠʭ ʚʽʢʦʥ ʟʽ ʱʽʣʠʥʘʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘ  ʧʣʘʩʪʠʢʦʚʽ ʚʽʢʥʘ. ʊʘʢʠʤʠ ʢʨʦʢʘʤʠ 
ʚʜʘʣʦʩʷ ʯʘʩʪʢʦʚʦ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʟ ʪʝʧʣʦʟʙʝʨʝʞʝʥʥʷ, ʦʜʥʘʢ ʟ ʯʘʩʦʤ ʟôʷʚʠʣʘʩʷ ʽʥʰʘ ʧʨʦʙʣʝʤʘ, ʚʽʢʥʘ 
ʧʦʯʘʣʠ ʟʘʧʦʪʽʚʘʪʠ ʽ ʚ ʥʘʨʦʜʽ ʾʤ ʜʘʣʠ ʥʘʟʚʫ çʚʽʢʥʘ, ʱʦ ʧʣʘʯʫʪʴè. ʇʨʠʯʠʥʘ ʮʴʦʛʦ ʷʚʠʱʘ ʮʝ ʥʠʟʴʢʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʘ ʧʨʠ ʥʘʜʤʽʨʥʽʡ ʚʦʣʦʛʦʩʪʽ. ʎʝ ʧʠʪʘʥʥʷ ʚʠʥʠʢʥʫʣʦ ʦʜʨʘʟʫ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʘʤʽʥʠʣʠ ʩʪʘʨʽ 
ʜʝʨʝʚôʷʥʽ ʚʽʢʥʘ (ʢʨʽʟʴ ʱʽʣʠʥʠ ʚʽʜʙʫʣʘʩʷ ʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ ʪʘ ʚʪʨʘʪʠ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ ʟ 
ʧʨʠʤʽʱʝʥʥʷ) ʥʘ ʥʦʚʽ, ʷʢʽ ʤʘʶʪʴ ʛʘʨʥʫ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʽ  ʧʦʪʨʝʙʫʶʪʴ ʽʥʰʝ ʜʞʝʨʝʣʦ ʧʦʚʽʪʨʦʦʙʤʽʥʫ. ɿʘ ʟʚʠʯʘʡ 
ʤʦʞʥʘ ʧʨʦʩʪʦ ʯʘʩʪʽʰʝ ʚʽʜʢʨʠʚʘʪʠ ʚʽʢʥʘ ʽ ʧʨʦʚʽʪʨʶʚʘʪʠ ʧʨʠʤʽʱʝʥʥʷ. ʆʜʥʘʢ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʪʝʧʣʘ 
ʟ ʧʨʠʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʽ ʜʦ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʆʜʥʠʤ ʟ ʥʝʤʘʣʦʚʘʞʥʠʭ ʧʨʠʯʠʥ ʻ ʱʝ ʦʜʠʥ ʤʦʤʝʥʪ, ʷʢʱʦ ʚʦʣʦʛʘ 
ʟʙʠʨʘʻʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʩʢʣʦʧʘʢʝʪʫ, ʪʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ. ɺʠʭʽʜ ʦʜʠʥ ʩʢʣʦʧʘʢʝʪʠ 
ʧʦʪʨʽʙʥʦ ʟʘʤʽʥʠʪʠ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʨʘʧʝʣʴʥʘ ʚʦʜʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʚʽʢʥʽ ʟʽ ʩʪʦʨʦʥʠ ʢʽʤʥʘʪʠ ʽ ʮʝ ʻ ʧʨʦʙʣʝʤʘ 
ʚʝʥʪʠʣʷʮʽʾ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ.   
ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ ʧʨʠʤʽʱʝʥʴ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ 

ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʯʝʨʝʟ ʨʝʢʫʧʝʨʘʮʽʶ. 
ʎʽʣʽ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʥʘʜʽʡʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘʢʠʭ ʚʠʤʦʛ ʷʢ: 
- ʧʨʷʤʦʪʦʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʧʦʜʦʚʞʫʻ 

ʪʝʨʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʜʘʻ ʟʤʦʛʫ ʚʠʜʘʣʷʪʠ ʚʦʣʦʛʫ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʩʪʘʥʽ; 
- ʤʽʜʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʷʢʠʡ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʨʝʢʫʧʝʨʘʮʽʾ ʧʨʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʤʫ ʟʥʝʟʘʨʘʞʝʥʥʽ ʚʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ. 
ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʢʫʧʝʨʘʪʦʨʘ ʪʘ ʟʚʠʯʘʡʥʠʤ 

ʧʨʦʮʝʩʦʤ ʚʝʥʪʠʣʷʮʽʾ. 
ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 
- ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ; 
- ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ  ʨʝʢʫʧʝʨʘʪʦʨʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʽʟ ʟʚʠʯʘʡʥʦʶ ʩʠʩʪʝʤʦʶ ʚʝʥʪʠʣʷʮʽʾ; 
- ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʢʫʧʝʨʘʪʦʨʘ; 
- ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʨʝʢʫʧʝʨʘʪʦʨʘ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ.     

ɿʚʠʯʘʡʥʘ (ʧʨʠʨʦʜʥʘ) ʚʝʥʪʠʣʷʮʽʷ. ɺʝʥʪʠʣʷʮʽʷ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 
ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ɼɹʅ ɺ.2.2-15-2005, ɼɹʅ ɺ.2.5-67:2013. ɼʦ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʚʽʜʥʦʩʷʪʴʩʷ 
ʤʘʣʦ- ʪʘ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ɺʝʥʪʠʣʷʮʽʷ ʢʚʘʨʪʠʨʠ ʧʨʠʧʫʩʢʘʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʧʨʠʥʮʠʧ 
ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʚ ʾʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 
ʨʦʙʦʯʫ ʟʦʥʫ, ʪʦʙʪʦ ʟʦʥʫ ʨʦʙʦʪʠ ʽ ʚʽʜʧʦʯʠʥʢʫ ʣʶʜʝʡ (ʩʧʘʣʴʥʷ, ʢʘʙʽʥʝʪ, ʚʽʪʘʣʴʥʷ ʽ ʪ.ʧ.), ʘ ʚʠʪʷʞʢʘ - ʽʟ ʟʦʥ ʟ 
ʧʽʜʚʠʱʝʥʠʤ ʚʠʜʽʣʝʥʥʷʤ ʚʦʣʦʛʠ, ʜʠʤʫ, ʟʘʧʘʭʽʚ ʽ ʧʠʣʫ (ʢʫʭʥʷ, ʚʘʥʥʘ, ʜʫʰ, ʩʘʥʚʫʟʦʣ, ʛʘʨʜʝʨʦʙ). 
 ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʪʨʘʪ ʽ ʧʨʠʨʦʜʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʽʩʥʫʚʘʣʦ ʽ ʧʦʥʠʥʽ ʽʩʥʫʻ ʪʘʢʝ ʧʦʥʷʪʪʷ, ʷʢ 
ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʥʝʱʽʣʴʥʦʩʪʽ ʚ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜʘʭ (ʚʽʢʥʘʭ, ʙʘʣʢʦʥʘʭ, ʜʚʝʨʷʭ ʽ ʪ. ʧ.). ʋ ʙʫʜʠʥʢʘʭ 
ʩʪʘʨʦʾ ʟʘʙʫʜʦʚʠ ʽʥʬʽʣʴʪʨʘʮʽʷ ʩʢʣʘʜʘʣʘ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʪʝʧʣʦʚʪʨʘʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʫ 
ʢʽʣʴʢʽʩʪʴ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʧʨʠʨʦʜʥʦʾ ʚʝʥʪʠʣʷʮʽʾ. 
 ʋ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʷʮʽʷ ʧʨʘʮʶʻ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʽ 
ʚʽʜʧʦʚʽʜʥʦ, - ʪʠʩʢʽʚ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ ʽ ʟʦʚʥʽ. ɺʣʽʪʢʫ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʷʮʽʷ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ 
ʣʠʰʝ ʥʘ ʥʠʞʥʽʭ ʧʦʚʝʨʭʘʭ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ (ʚʠʩʦʪ). ɺʠʭʦʜʷʯʠ ʟ 
ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʠ 
ʧʨʠʨʦʜʥʠʡ ʧʨʠʧʣʠʚ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ, ʘʙʦ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠʤʫʩʦʚʫ ʧʨʠʧʣʠʚʥʫ ʚʝʥʪʠʣʷʮʽʶ.  

ʇʨʠʨʦʜʥʘ ʪʘ ʰʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʾ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ: 
ð ʩʪʚʦʨʶʚʘʪʠ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʠʤʽʱʝʥʴ ʥʦʨʤʦʚʘʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ (ʪʝʤʧʝʨʘʪʫʨʫ, 
ʚʦʣʦʛʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ); 

ð ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʪʠ ʟ ʧʨʠʤʽʱʝʥʴ ʰʢʽʜʣʠʚʽ ʛʘʟʠ, ʧʘʨʠ, ʧʠʣ ʪʘ ʘʝʨʦʟʦʣʽ ʘʙʦ ʨʦʟʯʠʥʷʪʠ ʾʭ ʜʦ ʛʨʘʥʠʯʥʦ 
ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ; 

ð ʥʝ ʚʥʦʩʠʪʠ ʚ ʧʨʠʤʽʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʝ ʧʦʚʽʪʨʷ ʟʟʦʚʥʽ ʘʙʦ ʰʣʷʭʦʤ ʟʘʩʤʦʢʪʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ 
ʧʦʚʽʪʨʷ ʟ ʩʫʤʽʞʥʠʭ ʧʨʠʤʽʱʝʥʴ; 

ð ʥʝ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʦʪʷʛʽʚ ʯʠ ʨʽʟʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ; 
ð ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ; 
ð ʥʝ ʩʪʚʦʨʶʚʘʪʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʥʝʟʨʫʯʥʦʩʪʝʡ (ʥʘʧʨʠʢʣʘʜ, ʰʫʤʫ, ʚʽʙʨʘʮʽʡ, 
ʧʦʧʘʜʘʥʥʷ ʜʦʱʫ ʪʘ ʩʥʽʛʫ). 
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ɿɸʃɽɾʅɯʉʊʔ ʆʇʆʈʅʀʍ ɿɻʀʅɸʃʔʅʀʍ ʄʆʄɽʅʊɯɺ  
ɺ ɿɸʑɽʄʃɽʅʀʍ ʇʃʀʊɸʍ ʇɽʈɽʂʈʀʊʊʗ ɺɯɼ ɾʆʈʉʊʂʆʉʊɯ ʆʉʅʆɺʀ 

 
ʇʨʦʢʦʧʦʚʠʯ ʇ.ɻ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆ.ʉ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ï ʮʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʤʽʞʧʦʚʝʨʭʦʚʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʷʢ ʧʨʠ ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ, ʪʘʢ ʽ ʚʠʩʦʪʥʦʤʫ 
ʞʠʪʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʇʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʝʪʦʥʫ ʚʘʞʢʠʭ ʤʘʨʦʢ, ʣʝʛʢʦʛʦ 
ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʙʝʪʦʥʫ ʱʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʱʽʣʴʥʦʛʦ ʩʠʣʽʢʘʪʥʦʛʦ ʙʝʪʦʥʫ. ʇʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ 
ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ, ʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʧʣʠʪʠ ʨʦʙʣʷʪʴ ʟ ʧʦʨʦʞʥʝʯʘʤʠ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʣʘʩʥʦʾ ʚʘʛʠ, ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʣʝʛʰʝʥʠʤʠ (ʧʫʩʪʦʪʥʠʤʠ) ʘʙʦ ʨʝʙʨʠʩʪʠʤʠ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʚʠʜʘʣʝʥʥʷ ʙʝʪʦʥʫ 
ʟʽʩʣʦʙʦʥʘʧʨʫʞʝʥʠʭ ʟʦʥ ʘʙʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʝʛʢʠʭ ʽ ʢʦʤʽʨʯʘʩʪʠʭ ʙʝʪʦʥʽʚ. ɿʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʣʝʥʥʽ ʤʦʞʣʠʚʦ 
ʙʽʣʴʰʦʛʦ ʦʙ'ʻʤʫ ʙʝʪʦʥʫ ʟ ʨʦʟʪʷʛʥʫʪʦʾ ʟʦʥʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʝʙʝʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʮʥʽʩʪʴ 
ʝʣʝʤʝʥʪʫ ʧʦ ʧʦʭʠʣʦʤʫ ʧʝʨʝʨʽʟʫ. 

ʇʫʩʪʦʪʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʜʦʚʞʠʥʦʶ ʜʦ 6,3 ʤ, 
ʰʠʨʠʥʦʶ ʜʦ 2,4 ʤ ʽ ʪʦʚʱʠʥʦʶ 220 ʤʠ, ʤʘʩʦʶ ʜʦ 4 ʪ ʘʙʦ ʜʦʚʞʠʥʦʶ ʜʦ 9-12 ʤ, ʰʠʨʠʥʦʶ ʜʦ 1,5 ʤ, ʪʦʚʱʠʥʦʶ 
300 ʤʤ. 

ʆʜʥʘʢ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʩʝ ʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʧʣʠʪʠ ʩʪʝʥʜʦʚʦʛʦ 
ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʽ ʧʣʠʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʨʫʛʣʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʾʭ ʘʨʤʫʚʘʥʥʷʤ. ɺ ʧʦʨʽʚʥʷʥʥʽ 
ʟ ʢʨʫʛʣʦʧʫʩʪʦʪʥʠʤʠ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʠʪʪʷ ʚ ʧʣʠʪʘʭ ʩʪʝʥʜʦʚʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʤʽʮʥʘ ʧʨʦʚʦʣʦʢʘ ʘʙʦ ʩʪʘʣʝʚʽ ʢʘʥʘʪʠ. ʊʘʢʦʞ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ ʩʪʝʥʜʦʚʦʛʦ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʻ ʧʦʧʝʨʝʯʥʝ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʷ ʫʤʦʚʘ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʠ 
ʘʨʤʘʪʫʨʫ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ 
ʩʪʝʥʜʦʚʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʟʦʥʽ ʦʙʧʠʨʘʥʥʷ ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʩʪʽʥʠ, ʜʝ ʜʘʥʽ ʧʣʠʪʠ ʟʘʱʝʤʣʝʥʽ ʚ 
ʢʦʥʩʪʨʫʢʮʽʶ ʩʪʽʥʠ ʽ ʚʠʥʠʢʘʻ ʦʧʦʨʥʠʡ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʤʦʞʣʠʚʝ ʨʫʡʥʫʚʘʥʥʷ ʜʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 
ʥʘʩʣʽʜʦʢ ʚʠʥʠʢʥʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ, ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ 
ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ. 

ɺʩʝʙʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʠʪʴ ʝʢʦʥʦʤʽʯʥʦ ʽ ʥʘʜʽʡʥʦ 
ʧʨʦʝʢʪʫʚʘʪʠ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʩʪʝʥʜʦʚʦʛʦ ʙʝʟʦʧʘʣʫʙʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʩʫʯʠʭ ʩʪʽʥ ʧʽʜ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʘʤôʷʥʽ 
ʤʘʪʝʨʽʘʣʠ (ʮʝʛʣʘ, ʢʝʨʘʤʽʯʥʽ ʙʣʦʢʠ, ʙʝʪʦʥʥʽ ʙʣʦʢʠ, ʛʽʧʩʦʙʝʪʦʥʥʽ ʙʣʦʢʠ ʽ ʪ.ʽʥ.) ɺʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʨʽʟʥʽ 
ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʽʮʥʽʩʪʴ, ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ) ʽ ʤʦʞʫʪʴ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʦʢʘʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʟʫʩʠʣʣʷ 
ʦʧʦʨʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʟʘʱʝʤʣʝʥʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʚ ʩʪʽʥʫ. 

ɺ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʯʠʩʝʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʚʣʠʚ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʠ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʥʘ 
ʦʧʦʨʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʚ ʥʽʡ ʚʠʥʠʢʘʶʪʴ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʦʙʫʜʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʷʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʧʠʩʫʻ ʨʦʙʦʪʫ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ, ʟʘʱʝʤʣʝʥʦʾ ʚ ʢʣʘʜʢʫ ʩʪʽʥʠ. ʈʦʟʛʣʷʜʘʪʠ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʷʢ ʟʘʱʝʤʣʝʥʫ ʞʦʨʩʪʢʦ ʙʘʣʢʫ ʮʝ 
ʥʝʢʦʨʝʢʪʥʦ, ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʚ ʷʢʫ ʟʘʱʝʤʣʝʥʘ ʧʣʠʪʘ, ʘ ʪʘʢʦʞ ʚ ʥʘʩʣʽʜʦʢ 
ʩʢʣʘʜʥʦʛʦ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʘʤʦʛʦ ʚʫʟʣʘ ʟʘʱʝʤʣʝʥʥʷ. ʋ ʚʫʟʣʫ ʟʘʱʝʤʣʝʥʥʷ ʚʠʥʠʢʘʶʪʴ 
ʷʢ ʩʪʠʩʢʘʶʯʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʘʢ ʽ ʨʦʟʪʷʛʫʶʯʽ. ʆʩʢʽʣʴʢʠ ʮʝʛʣʷʥʘ ʢʣʘʜʢʘ ʥʝ ʩʧʨʠʡʤʘʻ ʨʦʟʪʷʛʫʶʯʠʭ ʟʫʩʠʣʴ, ʪʦ 
ʮʽ ʜʽʣʷʥʢʠ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʨʦʙʦʪʠ ʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʦʨʦʪ ʧʣʠʪʠ ʫ ʚʫʟʣʽ ʟʘʱʝʤʣʝʥʥʷ. 

ʊʘʢʽʤ ʯʠʥʦʤ ʟʤʽʥʶʶʯʠ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʢʣʘʜʢʫ ʩʪʽʥ ʤʦʞʣʠʚʦ 
ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʦʧʦʨʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʟʘʱʝʤʣʝʥʥʽ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ. 

ʆʪʞʝ ʦʪʨʠʤʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʥʠʭ ʤʦʤʝʥʪʽʚ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʚʽʜ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʦʙʧʠʨʘʥʥʷ. ʇʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʨʽʟʥʠʭ 
ʧʨʦʣʴʦʪʽʚ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ.  

ɻʨʘʬʽʢʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʤʦʤʝʥʪʠ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʦʙʧʠʨʘʥʥʷ ʽ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 
ʨʫʡʥʫʚʘʥʥʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʩʪʝʥʜʦʚʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʘʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 

185 

ɸʅɸʃɯɿ ʊɸ ʆʎɯʅʂɸ ʅɽɼʆʃɯʂɯɺ ʇʆʐʂʆɼɾɽʅʅʗ ʂɸʄôʗʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɯ ɹʋɼɯɺɽʃʔ  
ɺ ʉɽʁʉʄɯʏʅʆ ʅɽɹɽɿʇɽʏʅʀʍ ʊɽʈʀʊʆʈɯʗʍ ʋʂʈɸɰʅʀ 

 
ʉʘʣʽʡ ɸ. 1901-1ʤ ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯ ʊʝʣʽʯʝʥʢʦ ʆ.ɯ., ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ɼʣʷ ʥʘʷʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʽ ʧʨʦʙʣʝʤ ʚ ʪʝʤʘʪʠʮʽ ʦʮʽʥʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʢʘʤôʷʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʙʫʜʽʚʝʣʴ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʪʘ ʜʝʬʝʢʪʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: 
- ʍʘʨʘʢʪʝʨʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʜʝʬʝʢʪʠ ʢʘʤôʷʥʠʭ ʙʫʜʽʚʝʣʴ ʥʘ ʩʝʡʩʤʦʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ; 
- ʈʦʟʨʘʭʫʥʦʢ ʧʦʰʢʦʜʞʝʥʠʭ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 
- ʇʽʜʚʠʱʝʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʢʘʤôʷʥʠʭ ʙʫʜʽʚʝʣʴ.  
ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʩʧʦʨʫʜ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʜʝʬʝʢʪʠ ʚʨʘʭʦʚʫʶʪʴ ʫ ʨʘʟʽ ʾʭ 

ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʪʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʙʝʨʫʯʠ ʜʦ 
ʫʚʘʛʠ ʪʘʢʦʞ ʢʣʘʩ ʥʘʩʣʽʜʢʽʚ ʩʧʦʨʫʜʠ ʪʘ ʢʘʪʝʛʦʨʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ 
ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʨʘʭʦʚʫʶʯʠ ʩʪʘʥ ʢʣʘʜʢʠ ʟʘʣʝʞʥʦ ʚʽʜ 
ʩʪʫʧʝʥʶ ʧʦʰʢʦʜʞʝʥʴ. 

ʇʨʠ ʦʮʽʥʮʽ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʩʧʦʨʫʜ ʋʟʜʽʥʠʤ ɸ.ʄ. ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧ ʾʭ 
ʢʣʘʩʠʬʽʢʘʮʽʡ ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʽ ʢʣʘʩʽʚ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʩʧʦʨʫʜ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ. ʇʽʜ ʢʣʘʩʦʤ 
ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʨʦʟʫʤʽʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʟʝʤʣʝʪʨʫʩʫ ʚ ʙʘʣʘʭ. 

ʇʨʠ ʮʴʦʤʫ ʢʣʘʩ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʘ Ks
// ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 Ï(Ks
//)=Ïʛʨ(Ks

//) 
ʜʝ Ï(Ks

//) ï ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʦʤ ʱʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚ ʝʣʝʤʝʥʪʘʭ ʩʧʦʨʫʜʠ, ʚʽʜ ʩʝʡʩʤʽʯʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʟʝʤʣʝʪʨʫʩʦʤ ʩʠʣʦʶ Ks

// ʙʘʣʽʚ, ʽ ʚʽʜ ʥʝʩʝʡʩʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
Ïʛʨ(Ks

//) ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ. 
ɼʣʷ ʥʝʩʝʡʩʤʽʯʥʠʭ ʩʧʦʨʫʜ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʧʽʜʩʠʣʝʥʥʷʤ. 
ɺ ʥʦʨʤʘʭ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʧʨʦʚʝʜʝʥʽ ʩʪʫʧʝʥʽ ʧʦʰʢʦʜʞʝʥʴ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʰʢʦʜʞʝʥʴ 

ʙʫʜʽʚʝʣʴ ʟ ʥʝʩʫʯʠʤʠ ʢʘʤôʷʥʠʤʠ ʩʪʽʥʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 
ʩʪʘʥ ʙʫʜʽʚʣʽ. 

ɿʛʽʜʥʦ ʟ ʥʦʨʤʘʤʠ ʧʦʰʢʦʜʞʫʚʘʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʧʨʠ ʟʝʤʣʝʪʨʫʩʽ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 6 ʩʪʫʧʝʥʽʚ ʚ 
ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʰʢʘʣʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. 

ɼʣʷ ʧʽʜʩʠʣʝʥʥʷ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʙʫʜʽʚʝʣʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʽ ʨʽʰʝʥʥʷ: 
1.ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʩʪʽʥʢʫ ʟ ʥʘʩʢʨʽʟʥʦ ʧʦʭʠʣʦʶ ʩʧʨʷʤʦʚʘʥʦʶ ʪʨʽʱʠʥʦʶ. ʋʩʪʘʥʦʚʢʦʶ ʤʝʪʘʣʝʚʠʭ 

ʩʽʪʦʢ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʧʨʦʩʪʽʥʢʫ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʢʨʠʪʪʷʤ ʾʭ ʪʦʨʢʨʝʪ ï ʙʝʪʦʥʦʤ; 
2.ʇʽʜʩʠʣʝʥʥʷ ʦʢʨʝʤʦ ʩʪʦʷʯʠʭ ʩʪʦʚʧʽʚ ʩʪʘʣʝʚʠʤʠ, ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʡ ʘʨʤʦʚʘʥʠʤʠ ʰʪʫʢʘʪʫʨʥʠʤʠ 

ʦʙʦʡʤʘʤʠ; 
3.ʋʣʘʰʪʫʚʘʥʥʷ ʚ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʜʚʦʩʪʦʨʦʥʥʽʭ ʪʦʨʢʨʝʪʩʦʨʦʯʦʢ; 
4.ʄʦʥʪʘʞ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʪʽʥ ʙʫʜʽʚʣʽ; 
5.ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʘʨʤʫʚʘʥʥʷ ʨʘʥʽʰʝ ʟʘʢʣʘʜʝʥʠʭ ʧʨʦʨʽʟʽʚ. 
ɼʣʷ ʦʙôʻʢʪʥʦʛʦ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʠʟʥʘʯʝʥʽ ʚʥʘʩʣʽʜʦʢ ʢʘʪʝʛʦʨʽʡ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ. 
ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʧʦ ʧʽʜʩʠʣʝʥʥʶ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʙʫʜʽʚʝʣʴ ʟ 

ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʪʘ ʜʝʬʝʢʪʘʤʠ. 
ʇʨʠ ʤʝʪʦʜʽ ʦʙʩʪʝʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʜʘʯʽ: 
1.ʈʦʟʨʦʙʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʘʜʠ ʚʨʘʭʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʜʝʬʝʢʪʽʚ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 
2.ʉʬʦʨʤʫʚʘʪʠ ʯʽʪʢʽ ʦʟʥʘʢʠ ʢʘʪʝʛʦʨʽʡ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ; 
3.ʈʦʟʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʫ ʩʠʩʪʝʤʫ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟ ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ; 
4.ɺʠʟʥʘʯʝʥʥʷ ʯʽʪʢʠʭ ʥʘʪʫʨʥʠʭ ʦʟʥʘʢ ʢʘʪʝʛʦʨʽʡ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʧʦ ʦʙʩʪʝʞʝʥʥʶ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʤʦʞʣʠʚʽʩʪʴ 

ʙʽʣʴʰ ʧʦ ʦʙʩʪʝʞʝʥʥʶ ʪʘ ʧʽʜʩʠʣʝʥʥʶ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʉʘʣʽʡ ɸ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʆʜʥʠʤ ʟ ʚʠʜʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʻ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʩʪʘʣʝʚʦʤʫ ʧʨʦʬʽʣʴʦʚʘʥʦʤʫ ʥʘʩʪʠʣʫ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʪʘʢʠʭ ʥʘʩʪʠʣʽʚ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʨʦʙʦʪʠ ʈ.ɯ. ʈʘʙʽʥʦʚʠʯʘ, 
ʄ.ɻ. ʂʘʨʧʦʚʩʴʢʦʛʦ, ɻ.ɻ. ʆʨʣʦʚʘʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʚ ʷʢʠʭ ʚʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʘ ʨʦʙʦʪʘ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʣʠʪ ʚ 
ʢʦʤʧʣʝʢʩʽ ʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʽ ʩʪʘʣʝʚʠʤʠ ʙʘʣʢʘʤʠ ʧʝʨʝʢʨʠʪʪʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠʢʠ ʽ 
ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ. 

ɹʽʣʴʰʽʩʪʴ ʨʦʙʽʪ ʚ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʢʨʠʪʪʽʚ ʧʦ ʩʪʘʣʝʚʠʤ ʙʘʣʢʘʤ ʤʘʻ ʪʦʡ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ, 
ʱʦ ʚ ʥʠʭ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʘ ʨʦʙʦʪʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʦʞʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʪʠ ʥʘ 
ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʷʢ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ɿʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʽ ʧʝʨʝʢʨʠʪʪʷ, ʚ ʷʢʠʭ ʤʦʥʦʣʽʪʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʤʝʪʘʣʝʚʽ 
ʙʘʣʢʠ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʭʝʤʫ, ʚ ʷʢʽʡ ʧʣʠʪʥʘ ʯʘʩʪʠʥʘ ʰʘʨʥʽʨʥʦ ʟôʻʜʥʘʥʘ ʟ ʨʝʙʨʘʤʠ. 

ʇʨʠ ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʙʘʣʢʠ ʥʝ ʙʫʜʫʪʴ ʩʭʠʣʴʥʽ ʜʦ ʢʨʫʯʝʥʥʷ, ʘ ʪʽʣʴʢʠ 
ʟʛʠʥʫ, ʭʦʯʘ ʽ ʨʽʟʥʦʶ ʤʽʨʦʶ. 

ʆʩʥʦʚʥʫ ʩʭʝʤʫ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟ ʚʨʽʟʘʥʠʤʠ ʮʠʣʽʥʜʨʦʚʠʤʠ (ʥʘ ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ ʙʘʣʦʢ) ʰʘʨʥʽʨʘʤʠ. 
ʇʨʠ ʮʴʦʤʫ ʧʦʛʦʥʥʽ ʟʛʠʥʘʶʯʽ ʤʦʤʝʥʪʠ ά ά ὼʚ ʤʽʩʮʷʭ ʚʨʽʟʘʥʥʷ ʰʘʨʥʽʨʽʚ ʙʫʜʫʪʴ ʥʝʚʽʜʦʤʠʤʠ ʬʫʥʢʮʽʷʤʠ, 
ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʟʥʘʯʝʥʥʶ. 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ ʤʦʤʝʥʪʽʚά ὼ ʻ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʣʠʪʠ ʣʽʚʦʨʫʯ 
ʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʰʘʨʥʽʨʘ. ʂʫʪʠ ʧʦʚʦʨʦʪʫ ʧʣʠʪʠ ʥʘʜ -̔ʪʦʶ ʙʘʣʢʦʶ ʩʢʣʘʜʘʶʪʴʩʷ ʟ: 

- ʨʽʟʥʠʮʽ ʧʝʨʝʤʽʱʝʥʴ ώ ώ Ὥ-ʪʦʾʽ Ὥ ρ-ʦʾ ʙʘʣʦʢ; 

- ʟʛʠʥʫ ʧʣʠʪʠ ʤʦʤʝʥʪʘʤʠ ά , ά  ʽ ά ; 
- ʚʽʜ ʟʛʠʥʫ ʧʣʠʪʠ ʟʦʚʥʽʰʥʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʣʽʚʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʧʨʦʤʽʞʥʦʾ ʙʘʣʢʠ ʽ ʧʨʠʨʽʚʥʷʚʰʠ ʾʭ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ: 
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ʈʽʚʥʷʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʧʨʦʤʽʞʥʠʭ ʙʘʣʦʢ (ʥʝ ʩʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʢʨʘʡʥʽʭ) ʧʦʜʽʙʥʽ ʥʘ ʨʽʚʥʷʥʥʷ 
ʪʨʴʦʭ ʤʦʤʝʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʧʨʦʤʽʞʥʠʭ ʦʧʦʨ ʙʘʛʘʪʦʧʨʦʣʽʪʥʠʭ ʙʘʣʦʢ. 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʜʦʚʦʣʽ ʩʢʣʘʜʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ, ʪʦʤʫ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʚ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 
ʚʠʟʥʘʯʘʪʠ ʟʫʩʠʣʣʷ ʟʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽʡ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʠʢʣʘʜʥʠʭ 
ʧʨʦʛʨʘʤʘʭ ʪʠʧʫ ʃʠʨʘ, SCAD. 

ʇʨʠ ʟʘʜʘʚʘʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʜʣʷ ʢʦʞʥʦʛʦ çʚʠʜʠʤʦʛʦè 
ʚʫʟʣʘ ʟʘʜʘʻʪʴʩʷ ʦʜʠʥ çʫʷʚʥʠʡè ʚʫʟʦʣ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʨʽʚʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤ ʚʽʜʧʦʚʽʜʥʦʛʦ çʚʠʜʠʤʦʛʦè 
ʚʫʟʣʘ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʠʤ ʟ ʚʫʟʣʽʚ (çʫʷʚʥʠʤè ʘʙʦ çʚʠʜʠʤʠʤè) ʥʘʣʝʞʘʪʴ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʣʠʪʫ, 
ʘ ʽʥʰʠʤ ʚʫʟʣʘʤ ï ʝʣʝʤʝʥʪʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʙʘʣʢʠ. ɼʣʷ ʚʫʟʣʽʚ ʟ ʨʽʚʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʙ'ʻʜʥʫʶʪʴʩʷ 
(ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ) ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʪʨʴʦʭ ʟ ʥʘʧʨʷʤʽʚ ʢʦʦʨʜʠʥʘʪ, ʦʩʢʽʣʴʢʠ ʟʩʫʚ ʧʣʠʪʠ ʽ ʙʘʣʢʠ 
ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ ʥʝʤʦʞʣʠʚʠʡ, ʘ ʧʦʚʦʨʦʪ ʧʣʠʪʠ ʚʽʜʥʦʩʥʦ ʙʘʣʢʠ ʜʦʟʚʦʣʝʥʠʡ. 

ɯʟ ʚʠʟʥʘʯʝʥʠʭ ʟʫʩʠʣʴ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʤʦʥʦʣʽʪʥʦʛʦ 
ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʤʝʪʘʣʝʚʠʤ ʙʘʣʢʘʤ ʟʫʩʠʣʣʷ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʦʛʦ 
ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʽʡ ʤʝʪʦʜʠʮʽ. ʆʜʥʘʢ ʚ ʜʽʡʩʥʦʩʪʽ ʤʦʥʦʣʽʪʥʘ ʧʣʠʪʘ ʦʙʧʠʨʘʻʪʴʩʷ ʩʚʦʾʤʠ 
ʪʦʨʮʷʤʠ ʥʘ ʩʪʽʥʠ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ ʤʠ ʜʦʜʘʣʠ ʩʪʝʨʞʥʝʚʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʯʘʩʪʠʥʫ 
ʤʦʥʦʣʽʪʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʤʽʞ ʢʨʘʡʥʽʤʠ ʤʝʪʘʣʝʚʠʤʠ ʙʘʣʢʘʤʠ ʽ ʩʪʽʥʘʤʠ. ɿʘʢʨʽʧʠʣʠ ʢʨʘʡʥʽ ʚʫʟʣʠ ʚʽʜ 
ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʩʝʡ Z, Y, ʽ ʧʦʚʦʨʦʪʫ ʚʽʜʥʦʩʥʦ ʦʩʽ Z. ɾʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʥʷʪʘ ʪʘʢʦʶ ʩʘʤʦʶ, 
ʷʢ ʽ ʜʣʷ ʚʩʽʻʾ ʧʣʠʪʠ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ὓ ʽ 

ʧʦʧʝʨʝʯʥʠʭ ʟʫʩʠʣʴ ὗʜʣʷ ʜʨʫʛʦʾ ʤʝʪʘʣʝʚʦʾ ʙʘʣʢʠ. 
ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 
- ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʚʩʴʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤ ʧʦ ʧʣʦʱʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʫʩʠʣʣʷ 

ʚ ʥʝʩʫʯʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ: 
- ʧʨʠ ʩʧʠʨʘʥʥʽ ʤʦʥʦʣʽʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʩʪʘʣʝʚʠʤ ʙʘʣʢʘʤ ʥʘ ʯʦʪʠʨʠ ʩʪʦʨʦʥʠ, ʚʝʣʠʯʠʥʠ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ ʥʝʩʫʯʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʨʦʟʨʘʭʫʥʢʽʚ ʟʤʝʥʰʠʣʠʩʴ ʥʘ 11,3%; 

- ʧʨʠ ʩʧʠʨʘʥʥʽ ʤʦʥʦʣʽʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʩʪʘʣʝʚʠʤ ʙʘʣʢʘʤ ʥʘ ʯʦʪʠʨʠ ʩʪʦʨʦʥʠ, ʚʝʣʠʯʠʥʠ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʟʫʩʠʣʴ ʚ ʥʝʩʫʯʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʨʦʟʨʘʭʫʥʢʽʚ ʟʤʝʥʰʠʣʠʩʴ ʥʘ 5,3%. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ʇɽʈɽɼʋʄʆɺʀ ɺʀʅʀʂʅɽʅʅʗ ʆɹôɭʂʊɯɺ ɼʃʗ ʇɽʈɽʈʆɹʂʀ ʊɺɽʈɼʀʍ ɺɯɼʍʆɼɯɺ 

 
ʉʘʭʥʝʥʢʦ ɸ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʩʪ. ʚʠʢʣʘʜʘʯɸ.ʉ. ɹʦʨʦʜʘʡ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ ʩʪʘʣʘ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ʍʦʯʘ ʙʽʣʴʰʽʩʪʴ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʫʞʝ ʜʘʚʥʦ ʚʠʨʽʰʫʻ ʧʠʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 
ʫʪʠʣʽʟʘʮʽʾʚʽʜʭʦʜʽʚʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʞʘʣʴ, ʪʝʤʘ ʷʢʽʩʥʠʭʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭʟʘʚʦʜʽʚʧʦʨʽʚʥʷʥʦ ʥʦʚʘ ʽ 
ʤʘʣʦʜʦʩʣʽʜʞʝʥʘ ʫ ʥʘʰʽʡʢʨʘʾʥʽ, ʚʦʥʘ ʟʘʣʠʰʘʻ ʟʘ ʩʦʙʦʶ ʤʘʩʫ ʧʨʦʩʪʦʨʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦʘʥʘʣʽʟʫ.   

ɺ ʋʢʨʘʾʥʽʬʫʥʢʮʽʦʥʫʻʜʝʢʽʣʴʢʘʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭʟʘʚʦʜʽʚ, ʱʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʥʘʚʽʪʴ ʥʘ 4 %. 
ʆʢʨʽʤ ʪʦʛʦ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʞʦʜʥʦʛʦʽʟʜʘʥʠʭʟʘʚʦʜʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻʝʢʦʣʦʛʽʯʥʠʤʚʠʤʦʛʘʤ.ɺʧʝʨʰʝ ʰʣʷʭʠ 
ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʷʢʘ ʚʢʣʶʯʘʣʘ 
ʦʙôʻʢʪʠ ʦʙʨʦʙʢʠ ʘʙʦ ʟʘʭʦʨʦʥʝʥʥʷ ʩʤʽʪʪʷ. ʆʙôʻʢʪʠʦʙʨʦʙʢʠ, ʪʘʢʽ ʷʢ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʪʘ 
ʟʘʭʦʨʦʥʝʥʥʷʚʽʜʭʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʽʛʦʥʠ, ʟʘʟʚʠʯʘʡʥʘʟʠʚʘʶʪʴʩʷ "ʥʝʙʘʞʘʥʠʤʠʦʙ'ʻʢʪʘʤʠ" ʚ 
ʪʘʢʽʡʣʽʪʝʨʘʪʫʨʽ. ʊʘʢʦʞʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴʣʽʪʝʨʘʪʫʨʠ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ. 

ɿ ʩʝʨʝʜʠʥʠ 1970-ʭ ʨʦʢʽʚ, ʫ ʨʦʟʧʘʣʩʚʽʪʦʚʦʾʝʥʝʨʛʝʪʠʯʥʦʾʢʨʠʟʠ, ʥʘ ʚʽʜʭʦʜʠ ʩʪʘʣʠ ʜʠʚʠʪʠʩʷ ʷʢ ʥʘ 
ʜʦʜʘʪʢʦʚʝʜʞʝʨʝʣʦʝʥʝʨʛʽʾ. ʊʝʧʣʦ ʚʽʜʭʽʜʥʠʭʛʘʟʽʚ, ʱʦʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽʩʤʽʪʪʷ, 
ʤʦʞʥʘʫʪʠʣʽʟʫʚʘʪʠ. ʎʝʧʨʠʟʚʝʣʦ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦʨʦʟʚʠʪʢʫʪʝʭʥʦʣʦʛʽʡ ʧʦ ʟʥʠʱʝʥʥʶʩʤʽʪʪʷ ʥʘ 
ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʪʘ ʟʘʚʦʜʘʭ. ɺʞʝ ʜʦ 1980-ʭ ʨʦʢʽʚ ʥʘ ʾʭʦʩʥʦʚʽ ʩʪʚʦʨʝʥʦ ʢʽʣʴʢʘ ʪʠʧʽʚ 
ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʤʦʚʘʤʠ ʽ ʨʝʞʠʤʘʤʠ ʩʧʘʣʶʚʘʥʥʷ. 

ʉʬʝʨʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʫ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʽʟ 
ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʤʠʩʣʦʚʦʾ ʧʝʨʝʨʦʙʢʠ, ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʽʛʦʥʽʚ ʜʣʷ ʟʘʭʦʨʦʥʝʥʥʷ. 
ʇʨʦʚʽʜʥʠʤʠʢʨʘʾʥʘʤʠʚʞʝ ʜʘʚʥʦ ʜʦʚʝʜʝʥʦ, ʱʦʧʨʽʦʨʠʪʝʪʥʠʤʥʘʧʨʷʤʦʤʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʻ 
ʾʭʧʝʨʝʨʦʙʢʘ, ʘ ʩʧʘʣʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷʧʦʚʠʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʤʝʞʫʚʘʪʠʩʴ. ʇʦʟʠʪʠʚʥʽ ʞ ʨʝʟʫʣʴʪʘʪʠ 
ʟʘʭʦʜʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠʚʽʜʭʦʜʘʤʠ ʻ ʥʘʩʣʽʜʢʦʤ ʨʦʟʫʤʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʫʩʽʭ ʥʘʷʚʥʠʭ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʟʘʧʨʦʚʘʜʞʝʥʦ ʜʚʦʩʪʘʜʽʡʥʝ ʦʯʠʱʝʥʥʷ 
ʚʽʜ ʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟ  ̔ʚ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ. ʉʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʧʘʣʝʥʥʷ 
ʚʽʜʭʦʜʽʚ, ʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤ ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʤʝʪʘʣʠ, ʘ ʥʝʛʦʨʶʯʠʡ ʟʘʣʠʰʦʢ ʥʝ ʧʝʨʝʚʠʱʫʻ 6% ʚʽʜ ʫʩʽʻʾ 
ʤʘʩʠ. ʂʨʽʤ ʪʦʛʦ, ʩʧʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 850Áʉ.ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʘ 
ʜʦʧʦʤʦʛʫ ʧʨʠʭʦʜʠʪʴ ʪʝʭʥʦʣʦʛʽʷ ʧʣʘʟʤʦʚʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ. ʎʝʡ ʤʝʪʦʜ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 
ʜʦʜʘʪʢʦʚʠʡ ʝʪʘʧ ʜʝ ʚʠʢʠʜʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʢʦʪʝʣ ʟ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʷʛʘʻ 4000ʦʉ. 
ʊʘʢʠʡ ʤʝʪʦʜ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʾ "ʋʢʨʘʾʥʘ ʙʝʟ ʩʤʽʪʪʷ", ʱʦʨʽʯʥʦ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʢʨʘʾʥʠ "ʚʠʨʦʙʣʷʻ" 14 
ʤʣʥ. ʪʦʥʥ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʝ 434 ʤʣʥ. ʪʦʥʥ ʛʝʥʝʨʫʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿ ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ 
ʫʧʦʨʷʜʢʦʚʘʥʦ ʣʠʰʝ 5,6 %, ʱʝ 1,4 % ʩʧʘʣʶʶʪʴʩʷ ʥʘ ʢʠʾʚʩʴʢʦʤʫ ʟʘʚʦʜʽ "ɽʥʝʨʛʽʷ" - ʻʜʠʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚ 
ʢʨʘʾʥʽ ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. ʈʝʰʪʘ 93 % ʚʠʚʦʟʷʪʴʩʷ ʥʘ ʣʝʛʘʣʴʥʽ ʽ ʥʝʣʝʛʘʣʴʥʽ ʟʚʘʣʠʱʘ. 

ɺ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʻ ʜʝʢʽʣʴʢʘ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ, ʘʣʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʦʜʥʦʛʦ ʽʟ ʥʠʭ ʥʝ 
ʚʽʜʧʦʚʽʜʘʻ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ; ʤʘʡʞʝ 7 ʪʠʩʷʯ ʟʘʢʦʥʥʠʭ ʽ ʙʣʠʟʴʢʦ 35 ʪʠʩʷʯ ʥʝʟʘʢʦʥʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ. 
ɺʽʜʭʦʜʘʤʠ ʟʘʚʘʣʝʥʦ ʚʞʝ 7% ʪʝʨʠʪʦʨʽʾʥʘʰʦʾʜʝʨʞʘʚʠ, ʮʝʟʘʚʙʽʣʴʰʢʠ ʟ ɼʘʥʽʶ. ʉʠʪʫʘʮʽʷ ʱʦʨʦʢʫ 
ʧʦʛʽʨʰʫʻʪʴʩʷ. ʉʤʽʪʪʷ ʟʤʝʥʰʫʚʘʣʦʩʷ ʙ, ʷʢʙʠ ʧʦʯʘʣʠ ʙʫʜʫʚʘʪʠ ʟʘʚʦʜʠ: ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʪʘ 
ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ,ʧʝʨʝʨʦʙʢʘʚʽʜʭʦʜʽʚ- ʦʜʥʘ ʟ ʛʘʣʫʟʝʡ, ʱʦʥʘʡʙʽʣʴʰʰʚʠʜʢʦʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʩʚʽʪʽ. 
ʌʦʨʤʫʚʘʥʥʷ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘʧʣʘʟʤʦʚʦʛʦ 
ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʻ ʦʜʥʠʤ ʽʟʧʨʽʦʨʠʪʝʪʥʠʭʤʝʪʦʜʽʚ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. ʌʦʢʫʩʫʚʘʥʥʷ ʥʘ ʜʘʥʽʡ 
ʧʨʦʙʣʝʤʽ ʜʦʧʦʤʦʞʝ ʾʾ ʚʠʨʽʰʠʪʠ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɿɹɯʈʅʆɻʆ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ ʅɸʉʊʀʃʋ ɿ ʈɽɹʈʀʉʊʀʍ ʇʃʀʊ  
ʅɸ ʈʆɹʆʊʋ ˆʈɸʊʏɸʉʊʀʍ ɼɺʆʉʍʀʃʀʍ ɹɸʃʆʂ 

 
ʉʝʚʝʨʠʥ ɸ.ʆ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʋ ʩʫʯʘʩʥʦʤʫ ʚʝʣʠʢʦʤʫ ʤʽʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥ ʻ ʩʢʝʣʝʪʦʤ, ʱʦ ʬʦʨʤʫʻ ʘʨʭʽʪʝʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: ʮʝ ʽ 

ʞʠʪʣʦʚʽ ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʠ, ʽ ʦʬʽʩʥʽ ʪʘ ʪʦʨʛʦʚʽ ʙʫʜʽʚʣʽ. 
ɿʘʣʽʟʦʙʝʪʦʥ - ʦʩʥʦʚʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʚ ʷʢʦʤʫʧʦʻʜʥʘʥʽ ʚ ʤʦʥʦʣʽʪʥʝ ʮʽʣʝ 

ʩʪʘʣʝʚʘʘʨʤʘʪʫʨʘ ʽ ʙʝʪʦʥ. ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ (ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʽʚ, ʧʝʨʝʤʠʯʢʠ, ʧʣʠʪʠ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʧʘʣʽ, ʩʪʦʚʧʠ ʪʘ ʽʥʰʽ ʚʠʜʠ) ʻ ʚʘʞʢʠʡ ʙʝʪʦʥ ʽ ʘʨʤʘʪʫʨʥʠʡ 
ʢʘʨʢʘʩ, ʷʢʠʡ ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɹʝʪʦʥ, ʤʘʶʯʠ ʙʘʛʘʪʦ ʯʫʜʦʚʠʭ ʷʢʦʩʪʝʡ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʝʣʴʤʠ ʝʥʝʨʛʦʻʤʥʠʤ 
ʤʘʪʝʨʽʘʣʘʤ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 1 ʢʫʙ.ʤ. ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 
ʚʠʪʨʘʯʘʻʪʴʩʷ 470 ʪʠʩ.ʢʢʘʣ; ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʧʦʣʽʛʦʥʘʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʝʜʦʩʢʦʥʘʣʠʭ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʮʷ ʚʠʪʨʘʪʘ ʟʨʦʩʪʘʻ ʜʦ 1 ʤʣʥ.ʢʢʘʣ ʽ ʙʽʣʴʰʝ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʨʽʯʥʘ ʧʦʪʨʝʙʘ ʚ 
ʝʥʝʨʛʦʨʝʩʫʨʩʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 12 ʤʣʥ.ʪ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ, ʪʦ 
ʩʪʘʻ ʷʩʥʦ, ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʡʦʛʦ ʝʢʦʥʦʤʽʾ ʚʠʚʽʣʴʥʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ 
ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʦʪʨʝʙʘ ʚ ʝʥʝʨʛʦʨʝʩʫʨʩʘʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 1 ʢʫʙ.ʤ ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʚʠʨʦʙʽʚ ʥʝ ʚʨʘʭʦʚʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʦʚʠʭ ʙʝʪʦʥʫ (ʮʝʤʝʥʪʫ, 
ʥʘʧʦʚʥʶʚʘʯʽʚ) ʽ ʘʨʤʘʪʫʨʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʱʝ ʙʽʣʴʰʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ. 

ʆʜʥʠʤʠ ʟ ʪʘʢʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʟʚʝʜʝʥʥʽ ʧʦʢʨʠʪʪʽʚ 
ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦʨʫʜ ʻ ʢʨʦʢʚʷʥʽ ʙʘʣʢʠ. 

ʂʨʦʢʚʷʥʽ ʙʘʣʢʠ ʧʦʢʨʠʪʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʢʨʦʮʽ ʢʦʣʦʥ 6 ʤ ʽ ʧʨʦʣʴʦʪʘʭ 6, 9, 12 ʽ 18 ʤ, ʘ ʚ 
ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽ 24 ʤ. 

ʂʨʦʢʚʷʥʽ ʙʘʣʢʠ ʙʫʚʘʶʪʴ ʜʚʦʩʭʠʣʽ (ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʦʙʨʠʩʠ ʟ ʻʜʠʥʠʤ ʫʭʠʣʦʤ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 
ʘʙʦ ʧʦʣʽʛʦʥʘʣʴʥʽ ʟ ʣʘʤʘʥʠʤ ʦʙʨʠʩʦʤ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ), ʦʜʥʦʩʭʠʣʽ, ʘ ʪʘʢʦʞ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʷʩʘʤʠ. 
ʄʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʙʘʣʢʠ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʦʙʨʠʩʦʤ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʢʨʠʚʠʤʠ, 
ʙʣʠʟʴʢʠʤ ʜʦ ʦʙʨʠʩʫ ʝʧʶʨʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʤʠ ʧʦ ʚʠʪʨʘʪʽ ʤʘʪʝʨʽʘʣʽʚ, 
ʘʣʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʙʘʣʦʢ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʝ. 

ɼʣʷ ʧʦʢʨʠʪʪʽʚ ʙʫʜʽʚʝʣʴ ʟ ʩʢʘʪʥʦʾ ʧʦʢʨʽʚʣʝʶ ʽ ʩʽʪʢʦʶ ʢʦʣʦʥ 6Ĭ6 ʽ 6Ĭ9 ʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʨʦʢʚʷʥʽ 
ʙʘʣʢʠ ʟ ʥʝʥʘʧʨʫʞʝʥʦʶ ʘʨʤʘʪʫʨʦʶ. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʙʘʣʦʢ ïʪʘʚʨʦʚʠʡ, ʟ ʧʦʣʠʮʝʶ ʚ ʩʪʠʩʣʽʡ ʟʦʥʽ. ɹʘʣʢʠ 
ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʩʭʠʣʠʤʠ ʽ ʜʚʦʩʭʠʣʠʤʠ: ʫʭʠʣ ʦʜʥʦʩʭʠʣʠʭ ʙʘʣʦʢ 1:15, ʜʚʦʩʭʠʣʠʭ ï 1:12. ʈʝʙʨʦ ʙʘʣʢʠ 
ʘʨʤʫʻʪʴʩʷ ʧʘʢʝʪʦʤ ʩʪʨʠʞʥʽʚ ʟʽ ʩʪʘʣʽ ʢʣʘʩʫ ɸ400 ʽ ʛʥʫʪʦʶ ʩʽʪʢʦʶ, ʘ ʧʦʣʢʫ ï ʧʣʦʩʢʦʶʩʽʪʢʦʶ ʟ ʜʨʦʪʫ ʢʣʘʩʫ 
ɺ500. ʇʨʠʟʥʘʯʝʥʽ ʪʘʢʽ ʙʘʣʢʠ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʦʜʥʦʧʨʦʛʦʥʦʚʠʭ ʙʫʜʽʚʝʣʴ ʽ ʧʨʠʙʫʜʦʚ. 

ɼʣʷ ʙʫʜʽʚʝʣʴ ʟ ʩʢʘʪʥʦʾ ʧʦʢʨʽʚʣʝʶ ʧʨʦʣʴʦʪʘʤʠ 12 ʽ 18 ʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʜʥʦʩʭʠʣʽ ʽ ʜʚʦʩʭʠʣʽ ʙʘʣʢʠ 
ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ 60 ... 100 ʤʤ, ʷʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚ ʪʝʭʥʦʣʦʛʽʾ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʽ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʧʦʭʠʣʠʭ ʧʝʨʝʨʽʟʽʚ. ɼʦ ʦʧʦʨ ʩʪʽʥʢʘ ʧʦʪʦʚʱʫʻʪʴʩʷ, 
ʪʘʢ ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʝ ʨʝʙʨʦ ʞʦʨʩʪʢʦʩʪʽ. ʋ ʩʪʽʥʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʚʦʨʠ ʢʨʫʛʣʦʾ ʘʙʦ ʙʘʛʘʪʦʢʫʪʥʦʾ 
ʬʦʨʤʠ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʟʦʥʽ ʥʘʡʤʝʥʰʠʭ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ. ʅʘʷʚʥʽʩʪʴ ʦʪʚʦʨʽʚ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʫ ʙʝʪʦʥʫ 
ʽ ʧʦʣʝʛʰʫʻ ʧʨʦʢʣʘʜʢʫ ʢʦʤʫʥʽʢʘʮʽʡ. 

ɺʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʙʘʣʦʢ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ρȾρπ ȢȢȢρȾρφ ʾʭ ʧʨʦʣʴʦʪʫ. ɺʠʩʦʪʘ ʜʚʦʩʭʠʣʠʭ ʙʘʣʦʢ ʥʘ 
ʦʧʦʨʽ 790 ʤʤ, ʘ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʭʠʣʦʤ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ (1: 12). 

ʋ ʙʘʣʢʘʭ ʟ ʣʘʤʘʥʠʤ ʧʦʷʩʦʤ ʫʭʠʣ ʚ ʢʨʘʡʥʽʭ ʯʚʝʨʪʷʭ ʙʘʣʢʠ ʜʝʱʦ ʙʽʣʴʰʝ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʩʦʪʘ ʙʘʣʢʠ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʚʠʩʦʪʽ ʾʾ ʚ ʦʧʦʨʥʠʭ ʧʝʨʝʨʽʟʘʭ. 

ʐʠʨʠʥʘ ʚʝʨʭʥʴʦʾ ʩʪʠʩʣʽʡ ʧʦʣʢʠ ʟ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʽ ʤʦʥʪʘʞʽ ʧʨʠʡʤʘʻʪʴʩʷ 
ʨʽʚʥʦʶ ρȾυπ ȢȢȢρȾφπ ὒ. ʐʠʨʠʥʘ ʥʠʞʥʴʦʾ ʧʦʣʠʮʽ ʟʘʟʚʠʯʘʡ ʜʦʨʽʚʥʶʻ 250 ... 300 ʤʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʝ 
ʨʦʟʤʽʱʝʥʥʷ ʧʦʟʜʦʚʞʥʴʦʾ ʥʘʧʨʫʞʝʥʦʾ ʘʨʤʘʪʫʨʠ ʽ ʤʽʮʥʽʩʪʴ ʙʘʣʢʠ ʧʨʠ ʩʪʠʩʥʝʥʥʽ. 

ɺ ʪʘʢʠʭ ʙʘʣʢʘʭ ʜʦʚʦʣʽ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. 
ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʜʚʦʩʭʠʣʫ ˇʨʘʪʯʘʩʪʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʙʘʣʢʫ ʧʦʢʨʠʪʪʷ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʩʝʨʽʾ 1.462.1-3/89, ʟʘ ʷʢʦʶ ʧʽʜʙʠʨʘʶʪʴ ʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘʟʥʘʯʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʚʠʪʨʘʪʠ ʧʦʧʝʨʝʜʥʴʦ 
ʥʘʧʨʫʞʝʥʦʾ ʘʨʤʘʪʫʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʜʣʷ ʙʘʣʦʢ ʧʨʦʣʴʦʪʦʤ 12 ʤ ʚ 
ʤʝʞʘʭ 53,2 ʜʦ 215,5 ʢʛ ʥʘ ʦʜʥʫ ʙʘʣʢʫ, ʘ ʜʣʷ ʙʘʣʦʢ ʧʨʦʣʴʦʪʦʤ 18 ʤ ï ʚʽʜ 140 ʜʦ 536,4 ʢʛ ʥʘ ʦʜʥʫ ʙʘʣʢʫ, 
ʧʨʠ ʮʴʦʤʫ ʢʣʘʩ ʙʝʪʦʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʙʘʣʦʢ ʪʘʢʦʞ ʙʫʜʝ ʢʦʣʠʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ ʉ20/25 ʜʦ 
ʉ40/50. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʠʭ ʙʘʣʦʢ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʦʣʷʛʘʻ ʫ 
ʚʠʟʥʘʯʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ, ʥʘʩʪʫʧʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 
ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜʙʦʨʽ ʥʝʦʙʭʽʜʥʦʛʦ ʢʣʘʩʫ ʙʝʪʦʥʫ ʽ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʘʨʤʘʪʫʨʠ. ʇʨʠ ʮʴʦʤʫ ʩʘʤʘ 
ʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʢʨʝʤʘ, ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʘ. 

ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʞʝ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʙʘʣʢʫ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʥʽʡ. ʏʠʩʝʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʮʴʦʛʦ ʚʧʣʠʚʫ ʽ ʧʨʠʩʚʷʯʝʥʘ ʩʘʤʘ ʨʦʙʦʪʘ. 

  



ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (16-20 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.) 
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ɹʋɼɯɺʅʀʎʊɺʆ ʂɸʈʂɸʉʅʀʍ ɹʋɼɯɺɽʃʔ ɺ ʋʂʈɸɰʅɯ  
ʇʆʈɯɺʅʗʅʅʗ ɿ ʂʃɸʉʀʏʅʀʄʀ ɹʋɼɯɺʃʗʄʀ 

 
ʉʝʤʝʥʦʚ ʉ.ɺ.., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʄʘʛʽʩʪʨè, ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʪ.ʥ. ʅʘʛʦʨʥʠʡ ʄ.ɺ. 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʚʠʛʦʜʠ ʙʫʜʽʚʥʠʮʪʚʘ ʢʘʨʢʘʩʥʠʭ ʙʫʜʽʚʝʣʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʘʩʠʯʥʠʤʠ ʙʫʜʽʚʣʷʤʠ. 
ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʢʘʨʢʘʩʥʦʶ 

ʙʫʜʽʚʣʝʶ ʽ ʙʫʜʽʚʣʝʶ ʟ ʢʣʘʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦʨʽʚʥʶʚʘʪʠ ʙʫʜʝʤ: ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʣʽ, ʰʚʠʜʢʽʩʪʴ 
ʤʦʥʪʘʞʫ ʪʘ ʚʦʜ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʣʽ, ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɿʘʜʘʯʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 
ʧʦ ʧʦʨʽʚʥʷʥʥʷʤ ʪʘ ʚʠʙʨʘʪʠ ʪʠʧ ʙʫʜʽʚʥʠʮʪʚʘ ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝʤ ʚʠʢʦʥʫʚʘʪʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʪʘ ʧʦʨʽʚʥʷʥʴ ʽʩʥʫʶʯʠʭ 
ʙʫʜʽʚʝʣʴ. ɸʥʘʣʽʟ ʨʠʥʢʫ ʧʦʧʠʪʫ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʰʚʠʜʢʽʩʪʴ ʤʦʥʪʘʞʫ ʪʘ 
ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ:ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʋʢʨʘʾʥʽ ʚʩʝ ʙʽʣʴʰʠʭ ʦʙʝʨʪʽʚ ʥʘʙʠʨʘʻ ʢʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ. 
ʊʘʢ ʟʚʘʥʽ, ʢʘʥʘʜʩʴʢʽ ʯʠ ʬʽʥʩʴʢʽ ʙʫʜʠʥʦʯʢʠ, ʫʢʨʘʾʥʩʴʢʽ ʛʦʩʧʦʜʘʨʽ ʦʙʠʨʘʶʪʴ ʟʘ ʾʭ ʙʝʟʟʘʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ: 
ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʽ 
ʚʠʛʦʪʦʚʣʷʪʠ ʢʘʨʢʘʩʠ ʙʫʜʠʥʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʷʩʘʭ 
ʋʢʨʘʾʥʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ ʥʘʜʘʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʪʘ 
ʨʦʟʛʦʨʥʫʪʫ ʢʘʨʪʠʥʫ ʜʣʷ ʚʩʽʭ ʭʪʦ ʟʘʤʠʩʣʠʚʩʷ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʜʫʪʴ ʚʽʜʧʦʚʽʜʽ ʪʘ ʪʘʢʽ 
ʧʠʪʘʥʥʷ ʷʢ: çʑʦ ʢʨʘʱʝ?è.  

ɺʠʩʥʦʚʦʢ: ʂʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʻ ʥʝ ʪʽʣʴʢʠ ʩʘʤʠʤ ʧʦʧʫʣʷʨʥʠʤ ʽ ʥʝʜʦʨʦʛʠʤ, ʘʣʝ ʪʘʢʦʞ ʧʦʚʥʽʩʪʶ 
ʟʘʙʝʟʧʝʯʫʻ ʙʫʜʠʥʢʫ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʢʦʤʬʦʨʪ ʧʨʦʞʠʚʘʥʥʷ. ɺʠʪʨʘʪʠ ʥʘ ʧʦʜʘʣʴʰʫ 
ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʥʘʯʥʦ ʤʽʥʽʤʽʟʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʫʪʝʧʣʶʚʘʯʽʚ ʽ ʚʠʩʦʢʽʡ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. 
ɺʝʣʠʯʝʟʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʰʚʠʜʢʝ ʟʚʝʜʝʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʙʫʜʽʚʣʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 
ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʠʪʠ ʟʘʪʠʰʥʝ ʽ ʢʦʨʠʩʥʝ ʞʠʪʣʦ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ 
ʪʝʨʤʽʥ ʪʘ ʚʽʜʥʦʩʥʫ ʮʽʥʫ. ʊʦʤʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʟʥʘʯʥʦ ʚʠʛʽʜʥʽʰʝ ʪʘ ʟʘ 
ʚʩʽʤʘ ʚʠʱʝ ʩʢʘʟʘʥʠʤ ʧʦʟʠʮʽʷ ʧʦ ʙʽʣʴʰʦʩʪʽ ʧʦʟʠʮʽʷʤ ʢʨʘʱʝ ʟʘ ʢʣʘʩʠʯʥʠʡ ʤʝʪʦʜ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ:  
1. ɼɹʅ ɺ.2.6-31: 2016 ʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴ; 
2. ɼʉʊʋ ï ʅ ɹ ɸ.2.2-13:2015 ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ. ʅʘʩʪʘʥʦʚʘ ʟ ʧʨʦʚʝʜʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʙʫʜʽʚʝʣʴ;  
3. ɼɹʅ ɺ.2.2-9:2018 ɻʨʦʤʘʜʩʴʢʽ ʙʫʜʠʥʢʠ ʪʘ ʩʧʦʨʫʜʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ; 
4. ɼɹʅ ɺ.2.6-161:2017 ɼʝʨʝʚ'ʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ. 
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ʉʽʥʝʣʴʥʠʢʦʚ ɼ.ɽ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʎʠʛʘʥʝʥʢʦ ʃ.ɸ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʋʢʨʘʾʥʠ ï ʮʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʠʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ʉʴʦʛʦʜʥʽ ʋʢʨʘʾʥʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʤʝʥʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 
ʢʨʘʾʥ ʚ ɭʚʨʦʧʽ ï ʫ ʞʠʪʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʩʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ 2-3 ʨʘʟʠ ʚʠʱʝ ʥʽʞ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 
ʉʦʶʟʫ. ʉʘʤʝ ʟʘʨʘʟ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚʠʟʥʘʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʦʜʥʠʤʠ ʟ ʧʨʽʦʨʠʪʝʪʽʚ 
ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʢʨʘʾʥʠ. 

ʉʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʩʢʣʘʜʘʻ  264 ʢɺʪ*ʛʦʜ  
ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʘ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʙʫʜʠʥʢʘʭ 
ʥʝ ʚʠʱʝ 90 ʢɺʪ*ʛʦʜ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. ɿʛʽʜʥʦ ʟ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ ʚ ʋʢʨʘʾʥʽ ʙʶʜʞʝʪʥʽ ʙʫʜʽʚʣʽ ʩʧʦʞʠʚʘʶʪʴ 
ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʾ ʚʽʜ 130 ʜʦ 250 ʢɺʪ*ʛʦʜ/ʤ2, - ʚ ɭʉ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ ʚʽʜ 50 ʜʦ 80 ʢɺʪ*ʛʦʜ/ʤ2 .  

ʅʘʰʘ ʢʨʘʾʥʘ, ʷʢʘ ʚʦʣʦʜʽʻ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʶ ʙʘʟʦʶ, ʧʨʦʪʝ ʤʘʻ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʝʨʚʠʥʥʠʭ 
ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʽʤʧʦʨʪʫʚʘʪʠ. ʊʦʤʫ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʦʪʨʝʙʘ ʰʚʠʜʰʦʛʦ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢʠ ʦʱʘʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ.  

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʦʜʠʥ ʟ ʷʢʠʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʚʝʜʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʙʫʜʽʚʝʣʴ. ʅʘʨʘʟʽ, ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟôʷʚʠʣʠʩʷ ʙʫʜʠʥʢʠ ʟʘ 
ʪʝʭʥʦʣʦʛʽʻʶ çGreen buildingè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SIP (SIP ð ʉʪʨʫʢʪʫʨʥʘ ɯʟʦʣʴʦʚʘʥʘ ʧʘʥʝʣʴ) ʧʘʥʝʣʝʡ, ʷʢʽ ʤʘʶʪʴ 
ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʚ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʙʫʜʠʥʢʽʚ. ɽʢʦʥʦʤʽʷ ʥʘ ʦʧʘʣʝʥʥʽ ʙʫʜʠʥʢʫ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ SIP ʧʘʥʝʣʝʡ ʚʞʝ ʟʘ 10 ʨʦʢʽʚ ʧʦʢʨʠʻ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʙʫʜʽʚʥʠʮʪʚʦ.  ɹʫʜʠʥʢʠ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʟʘ 
ʪʝʭʥʦʣʦʛʽʻʶ ñGreen Buildingò, ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʪʘʢ ʟʚʘʥʠʭ 
SIP ʧʘʥʝʣʝʡ,ʷʢʽ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ, ʨʠʩ1 

  
ʈʠʩ. 1 ɹʫʜʠʥʢʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ñGreen Building  ʪʘ ʟʦʙʨʘʞʝʥʥʷ SIP ʧʘʥʝʣʽ 

 
SIP-ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʩʪʘʪʫʩ çGreen Buildingè, ʮʝʡ ʩʪʘʪʫʩ ʧʨʠʩʫʜʞʫʶʪʴ ʜʦʙʨʦʟʠʯʣʠʚʠʤ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʷʤ ʙʫʜʽʚʝʣʴ. ʇʨʠ ʮʴʦʤʫ  ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʽʚʥʠʮʪʚʘ 
ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʟ ʩʽʧ ʧʘʥʝʣʝʡ, ʟʚʫʯʠʪʴ, ʷʢ EnergyStar. ʎʝ ʟʚʘʥʥʷ ʢʘʥʘʜʩʴʢʽ ʙʫʜʽʚʣʽ ʦʪʨʠʤʘʣʠ ʟʘ ʩʚʦʾ 
ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. Sip ʧʘʥʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʪʝʧʣʶʚʘʯʘ (ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ) ʽ OSB ʧʣʠʪ, ʷʢʽ 
ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ, ʱʦ ʆʉʇ ʥʘ 95% ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʽʩʢʠ ʜʝʨʝʚ ʭʚʦʡʥʠʭ ʧʦʨʽʜ,   ʾʭ ʤʦʞʥʘ ʩʤʽʣʠʚʦ ʧʨʠʨʽʚʥʷʪʠ 
ʜʦ ʯʠʩʪʦʾ ʜʝʨʝʚʠʥʠ. ɸ ʤʘʪʝʨʽʘʣʘʤʠ,ʱʦ ʩʢʨʽʧʣʶʶʪʴ ʦʢʨʝʤ ʝʣʝʤʝʥʪʠ ʚ ʧʣʠʪʘʭ ʚʠʩʪʫʧʘʶʪʴ ʩʠʥʪʝʪʠʯʥʽ ʽ 
ʥʘʪʫʨʘʣʴʥʽ ʩʤʦʣʠ, ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʰʢʽʜʣʠʚʠʭ ʬʝʥʦʣʽʚ ʽ ʬʦʨʤʘʣʴʜʝʛʽʜʜʦʚ. ʋ ʧʽʜʩʫʤʢʫ, ʚʠʭʦʜʠʪʴ ʛʽʧʦʘʣʝʨʛʝʥʥʠʡ 
ʤʘʪʝʨʽʘʣ ʟ ʧʨʠʻʤʥʠʤ ʭʚʦʡʥʠʤ ʟʘʧʘʭʦʤ. ʉʪʽʥʠ ʟ ʉɯʇ ʧʘʥʝʣʝʡ ʟʚʦʜʷʪʴʩʷ ʥʘ ʢʘʨʢʘʩʽ ʟ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʝʨʝʚ'ʷʥʦʛʦ 
ʙʨʫʩʘ, ʘʙʦ ʤʝʪʘʣʫ, ʟ'ʻʜʥʘʥʦʛʦ ʤʽʞ ʩʦʙʦʶ ʨʦʟʧʽʨʢʘʤʠ ʽ ʦʙôʷʟʢʘʤʠ.  

 ʆSB, ʟ ʷʢʦʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ ʩʽʧ ʧʘʥʝʣʽ, ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ 
ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ SIPA (Structural Insulated Panel Association). ʇʽʥʦʧʦʣʽʩʪʠʨʦʣ, ʟʛʽʜʥʦ ʟ 
ʤʽʞʥʘʨʦʜʥʠʤ ʨʝʛʣʘʤʝʥʪʦʤ REACH (ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ), ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʭ 
ʫʪʝʧʣʶʚʘʯʽʚ. ɼʦ ʪʦʛʦʞ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʨʝʚʘ, SIP - ʥʝ ʟʘʡʤʠʩʪʠʡ, ʩʣʦʘʙʦʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ. ɼʦʚʛʦʚʽʯʥʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ Sɯʈ ʧʘʥʝʣʝʡ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʷʢʦʩʪʷʤʠ ʦʙʦʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ 
ʧʨʘʚʠʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʦʚʠ (ʥʝʦʙʭʽʜʥʝ ʚʥʫʪʨʽʰʥʻ ʽ ʟʦʚʥʽʰʥʻ ʦʙʨʦʙʣʝʥʥʷ) ʤʘʪʝʨʽʘʣʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 
ʩʪʘʨʽʶʪʴ, ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʾ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʠ, ʥʝ ʩʭʠʣʴʥʽ ʜʦ ʚʙʠʨʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʛʥʠʪʪʷ, ʥʝ 
ʩʧʨʠʷʶʪʴ ʨʦʟʤʥʦʞʝʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʛʨʠʟʫʥʽʚ.  

ʇʘʥʝʣʽ ʤʘʶʪʴ ʪʘʢ ʟʚʘʥʽ ʧʘʟʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʙʫʜʝ ʪʘʢ ʟʚʘʥʠʭ çʤʽʩʪʢʽʚ ʭʦʣʦʜʫè, ʪʦʤʫ ʱʦ ʩʪʠʢʠ ʧʘʥʝʣʝʡ 
ʟʨʦʙʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʝʨʤʝʪʠʯʥʠʭ ʟʘʤʢʽʚ, ʨʠʩ.2.5. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʦʥʦʤʽʷ ʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʫ ʥʘ 30 
%. ʇʦʜʽʙʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ ʪʝʧʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʠʥʢʫ ñGreen Buildingò ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ 
ʨʦʢʫ: ʚ ʩʠʣʴʥʠʡ ʤʦʨʦʟ ʪʘʢʠʡ ʙʫʜʠʥʦʢ ʥʘʜʦʚʛʦ ʟʘʣʠʰʘʻʪʴʩʷ ʪʝʧʣʠʤ - ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʦʧʘʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚ ʙʫʜʠʥʢʫ ʟʥʠʞʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 2 Áʉ ʟʘ ʜʦʙʫ. ʋ ʩʧʝʢʦʪʥʫ ʧʦʛʦʜʫ ʚ ʙʫʜʠʥʢʫ Green Building ʧʨʦʭʦʣʦʜʥʦ 
ʽ ʢʦʤʬʦʨʪʥʦ. ɺʠʛʨʘʶʯʠ ʚ ʪʝʧʣʦʽʟʦʣʷʮʽʾ, Sɯʈ ʧʘʥʝʣʽ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʽ ʫ ʚʘʟʽ, 1 ʤ2 ʧʘʥʝʣʽ ʚʘʞʠʪʴ ʥʝ ʙʽʣʴʰʝ 
20...25 ʢʛ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʫʪʝʧʣʶʚʘʯʘ). ʇʨʦʮʝʩ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽʟ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʥʝ ʚʠʤʘʛʘʻ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʞʢʦʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʾ ʪʝʭʥʽʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʟʚʦʜʠʪʠ ʙʫʜʠʥʢʠ 
ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʥʝ ʥʘʢʣʘʜʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʘʨʭʽʪʝʢʪʫʨʫ ʙʫʜʦʚʠ - ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ.    

https://ukr-dom.com.ua/ua/post/pochemu-sip.html
https://quickhouse.com.ua/wp-content/uploads/2016/07/plita.jpg
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɿɹɯʈʅʆɻʆ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ ʅɸʉʊʀʃʋ  
ʅɸ ʈʆɹʆʊʋ ʄɽʊɸʃɽɺʆɰ ʌɽʈʄʀ 

 
ʉʤʦʣʦʚʠʡ ʄ.ɺ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉ çʄʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃ.ɻ. ʉʘʚʯʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 
ʇʝʨʝʢʨʠʪʪʷ ʽ ʧʦʢʨʠʪʪʷ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʦʧʨʦʣʴʦʪʥʽ, ʻ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʠʤʠ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʥʘ ʷʢʽ ʧʨʠʭʦʜʠʪʴʩʷ ʙʽʣʷ 30-40 % ʙʝʪʦʥʫ ʽ ʩʪʘʣʽ, ʷʢʽ ʽʜʫʪʴ ʥʘ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʣʽ, ʪʦʤʫ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʽʚ ʧʦʚʠʥʥʦ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʡʩʥʠʭ ʫʤʦʚ ʾʭ ʨʦʙʦʪʠ ʽ ʚʟʘʻʤʦʜʽʾ ʚ ʩʢʣʘʜʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʨʦʟʨʦʙʮʽ ʥʘ ʮʽʻʾ ʧʽʜʩʪʘʚʽ 
ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʾʭ ʧʨʦʩʪʦʨʦʚʫ ʨʦʙʦʪʫ.  

ɺ ʟʚôʷʟʢʫ ʟʽ ʩʢʘʟʘʥʠʤ , ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʧʝʨʝʢʨʠʪʪʽʚ, ʷʢʝ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʫʪʦʯʥʝʥʥʷ 
ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʽ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʝ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɿʘ ʜʽʶʯʠʤʠ ʥʦʨʤʘʤʠ ʢʨʦʢʚʷʥʽ ʬʝʨʤʠ ʧʨʦʝʢʪʫʶʪʴʩʷ ʷʢ ʦʢʨʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʜʽʶ ʧʦʩʪʽʡʥʠʭ ʽ 
ʪʠʤʯʘʩʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɺ ʜʽʡʩʥʠʭ ʞʝ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʬʝʨʤ, ʥʘ ʥʠʭ ʚʧʣʠʚʘʶʪʴ ʢʦʣʦʥʠ ʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ 
ʪʘ ʧʦʢʨʠʪʪʷ. ʗʢʱʦ ʚʧʣʠʚ ʢʦʣʦʥ ʥʘ ʨʦʙʦʪʫ ʬʝʨʤ ʤʦʞʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʰʣʷʭʦʤ ʟʘʚʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʣʦʥ ʚ 
ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʨʘʤʠ, ʪʦ ʚʧʣʠʚ ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʟʘʛʘʣʽ. ʊʘʢʠʡ ʚʧʣʠʚ 
ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ, ʷʢʱʦ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʟʘʜʘʪʠ ʇ-ʧʦʜʽʙʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʙʫʜʫʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ 
ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ. 

ɺ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ ʥʘʤʠ ʙʫʚ ʚʨʘʭʦʚʘʥʠʡ ʚʧʣʠʚ ʨʝʙʨʠʩʪʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ ʥʘ ʨʦʙʦʪʫ 
ʤʝʪʘʣʝʚʦʾ ʬʝʨʤ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʘʛʠ ʧʦʢʨʽʚʣʽ ʧʨʠʢʣʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʤʽʨʥʦ 
ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʣʢʠ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ, ʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʘʤʠʭ ʧʣʠʪ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʫ 
ʚʠʛʣʷʜʽ ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʫʟʣʘʭ ʬʝʨʤʠ. ʎʷ ʫʤʦʚʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, 
ʱʦ ʧʨʦʩʪʦʨʦʚʘ ʨʦʙʦʪʘ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʫʟʣʘʭ 
ʟôʻʜʥʘʥʥʷ. ɺʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʜʽʣʴʥʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʦʩʦʙʠʩʪʦʾ 
ʚʘʛʠ ʧʣʠʪ, ʱʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʫʟʣʘʭ ʬʝʨʤʠ, ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 
ʚʘʛʠ ʧʦʢʨʽʚʣʽ ʽ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʥʽʛʫ, ʱʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʣʠʪʠ ʧʦʢʨʠʪʪʷ. 

ɾʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ (ʩʪʝʨʞʥʽʚ) ʧʨʠʡʤʘʣʘʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʬʝʨʤʠ ʟʘ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ, ʪʦʙʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʾʾ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʙʫʜʽʚʣʽ. ɿʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʬʝʨʤʫ ʚʠʢʦʥʫʻʤʦ ʘʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʬʝʨʤʠ, ʷʢ ʦʢʨʝʤʦʾ 
ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʣʠʪʠ ʧʨʠʡʥʷʪʦ ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʠʤʠ ʥʘ ʙʘʣʢʫ ʽ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʟʘ ʨʘʭʫʥʦʢ 
ʤʽʞʧʣʠʪʥʠʭ ʰʚʽʚ. ɾʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʟʙʽʨʥʽ ʨʝʙʨʠʩʪʽ ʧʣʠʪʠ ʥʘʟʥʘʯʘʻʤʦ ʰʣʷʭʦʤ 
ʟʘʚʜʘʥʥʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʃʠʨʘ-ʉɸʇʈ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ 
ɽ=2900 ʢʅ/ʤ2. ʈʦʟʤʽʨʠ ʧʝʨʝʨʽʟʫ ʧʨʠʟʥʘʯʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ, ʱʦ ʚʽʥ ʤʦʜʝʣʶʻ (ʧʦʣʢʘ, 
ʨʝʙʨʦ ʘʙʦ ʤʽʞʧʣʠʪʥʠʡ ʰʦʚ). 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʤʦ ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: 
1. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʬʝʨʤʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ; 
2. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʬʝʨʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ 

ʥʘʩʪʠʣʫ. 
ɯʟ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʜʥʦ, ʱʦ ʧʣʠʪʠ ʥʘʩʪʠʣʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ 

ʬʝʨʤʠ. ɺ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ʝʣʝʤʝʥʪʘʭ ʥʠʞʥʴʦʛʦ ʧʦʷʩʫ ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʣʷʨʦʟʪʷʛʫ ʥʘ 12 %, ʘ ʚ 
ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ʝʣʝʤʝʥʪʘʭ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʣʷ ʩʪʠʩʢʫ ʥʘ 30%. ɿ ʧʨʦʚʝʜʝʥʦʛʦ 
ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ ʧʣʠʪ ʥʘʩʪʠʣʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʘʣʝʚʠʭ 
ʬʝʨʤ ʟʘʟʥʘʯʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʘʯʥʦ ʚʧʣʠʥʝ ʥʘ ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʬʝʨʤ. 
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ʄɽʊʆɼʀʂɸ ɺʀɿʅɸʏɽʅʅʗ ʅɽʆɹʍɯɼʅʆʉʊɯ ʇɯɼʉʀʃɽʅʅʗ ʄɽʊɸʃɽɺʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 
ʇʈʆʄʀʉʃʆɺʀʍ ɹʋɼɯɺɽʃʔ  

 

ʉʦʣʷʥʠʢ ʉ.ɼ., ʩʪʫʜ. 2 ʢʫʨʩʫ ʆʉçʤʘʛʽʩʪʨè, ʩʧʝʮ. 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 
ʎʠʛʘʥʝʥʢʦ ʃ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  
ʉʫʤʩʴʢʠʡ ʅɸʋ 
 

ʄʝʪʘʣʝʚʽ ʨʘʤʠ ʙʫʜʽʚʝʣʴ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʘʮʶʶʪʴ ʚ ʘʛʨʝʩʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɽʣʝʤʝʥʪʠ 
ʨʘʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʫ ʢʘʨʢʘʩʫ ʚʽʜ ʢʦʨʦʟʽʡʥʦʛʦ ʚʧʣʠʚʫ ʯʝʨʝʟ ʨʽʟʥʽ ʫʤʦʚʠ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʧʣʠʚʠ, ʟ ʯʘʩʦʤ ʦʪʨʠʤʫʶʪʴ ʢʦʨʦʟʽʡʥʽ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʗʢ ʥʘʩʣʽʜʦʢ ī ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ, ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ 
ʤʘʪʝʨʽʘʣʫ ʝʣʝʤʝʥʪʫ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʛʠʥʫ, ʤʽʩʮʝʚʽ ʧʨʦʛʠʥʠ ʪʘ ʚʠʢʨʠʚʣʝʥʥʷ, ʘʙʨʘʟʠʚʥʘ 
ʟʥʦʰʝʥʽʩʪʴ, ʧʦʩʣʘʙʣʝʥʥʷ ʙʦʣʪʦʚʠʭ ʪʘ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʪʦʱʦ. ʎʽ ʜʝʬʝʢʪʠ ʡ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ 
ʙʝʟʧʝʢʠ ʜʣʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʡ ʚʧʣʠʚʫ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ 
ʧʨʠʟʚʦʜʷʪʴ ʘʙʦ ʜʦ ʧʽʜʩʠʣʝʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ  ʘʙʦ ʜʦ ʾʭ ʯʘʩʪʢʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʟʘʤʽʥʠ. ʉʘʤʝ ʪʫʪ ʧʦʩʪʘʻ 
ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʩʫʯʦʛʦ ʝʣʝʤʝʥʪʫ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʨʦʟʽʾ, ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ 
ʥʝʩʫʯʠʭ ʧʝʨʝʨʽʟʽʚ ʡ ʚʪʨʘʪʫ ʾʭ ʩʪʽʡʢʦʩʪʽ.  

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʜʚʦʪʘʚʨʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʚʽʨʷʶʪʴ ʤʽʩʮʝʚʫ ʩʪʽʡʢʽʩʪʴ 
ʩʪʽʥʦʢ ʪʘ ʧʦʷʩʥʠʭ ʣʠʩʪʽʚ. ʇʨʠ ʢʦʨʦʟʽʾ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʪʘ ʧʦʷʩʥʠʭ ʣʠʩʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 
ʫʤʦʚʥʦʾ ʛʥʫʯʢʦʩʪʽ ʩʪʽʥʢʠ ʡ ʟʚʠʩʽʚ ʧʦʷʩʽʚ ʪʘ ʟʘʛʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʝʨʝʨʽʟʫ. ʑʦʙ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ, ʷʢ 
ʚʧʣʠʥʫʣʘ ʢʦʨʦʟʽʷ ʤʝʪʘʣʫ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʥʘ ʤʽʮʥʽʩʪʴ ʩʪʽʥʢʠ ʡ ʟʚʠʩʽʚ ʧʦʷʩʽʚ ʙʫʣʦ 
ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʽʟ ʧʣʦʱʠʥʠ ʪʘ ʚ 
ʧʣʦʱʠʥʽ ʜʽʾ ʤʦʤʝʥʪʫ ʧʨʠ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʢʦʨʦʟʽʾ ʦʢʨʝʤʦ ʩʪʽʥʢʠ, ʧʦʷʩʥʠʭ ʣʠʩʪʽʚ ʪʘ ʟʘʛʘʣʴʥʽʡ ʢʦʨʦʟʽʾ 
ʚʩʴʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ ʙʫʜʽʚʣʽ ʩʢʣʘʜʫ ʚ ʇʂ ʃʠʨʘ. ʇʝʨʰʠʡ 
ʝʪʘʧ ʷʚʣʷʚ ʩʦʙʦʶ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ ʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʚʽʨʢʦʶ ʤʽʮʥʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ 
ʧʝʨʝʨʽʟʽʚ ʟʘ ʥʘʡʙʽʣʴʰʠʤʠ ʟʫʩʠʣʣʷʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʘʤʽ ʚʽʜ ʜʽʶʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʇʝʨʝʚʽʨʢʦʚʽ 
ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʦʯʘʪʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʧʦʢʘʟʘʣʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ. ɼʨʫʛʠʡ ʝʪʘʧ ʷʚʣʷʚ 
ʩʦʙʦʶ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʇʂ ʃʠʨʘ ʝʣʝʤʝʥʪʽʚ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ ʙʫʜʽʚʣʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 
ʤʽʮʥʦʩʪʽ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʨʘʤʠ ʟʘ ʨʽʟʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʫʤʦʚʘʭ: ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʽ ʧʦʣʠʮʽ,ʩʪʽʥʢʠ 
ʜʚʦʪʘʚʨʘ ʪʘ ʟʤʽʥʘ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘ ʡʦʛʦ ʢʦʨʦʟʽʾ ʫ ʚʽʜʩʦʪʢʘʭ 

ɿʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ,  ʧʨʦʚʦʜʠʣʦʩʴ 
ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʚ ʇʂ ʃʠʨʘ ʚ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʘʭ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ,.  ɼʘʣʽ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʝʨʝʚʽʨʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʟʤʽʥʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʙʫʜʫʚʘʣʠʩʷ ʛʨʘʬʽʢʠ 
ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʧʝʨʝʨʽʟʫ ʪʘ ʩʪʽʡʢʦʩʪʽ ʽʟ ʧʣʦʱʠʥʠ ʪʘ ʚ ʧʣʦʱʠʥʽ ʜʽʾ ʤʦʤʝʥʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʧʦʣʠʮʽ, 
ʩʪʽʥʢʠ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʦʢʨʝʤʦ ʪʘ ʚʩʴʦʛʦ ʧʝʨʝʨʽʟʫ ʚʟʘʛʘʣʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʫʚʘʚʩʷ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʩʦʪʢʘ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʚ ʧʣʦʱʠʥʽ 
ʤʦʤʝʥʪʫ ʪʘ ʽʟ ʧʣʦʱʠʥʠ ʤʦʤʝʥʪʫ ʧʨʠ ʢʦʨʦʟʽʾ ʧʦʣʠʮʽ ʧʦʧʝʨʝʯʥʦʛʦ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ 
ʧʦʯʘʪʢʦʚʦʤʫ ʨʦʟʤʽʨʽ ʩʪʽʥʢʠ, ʨʠʩ.1. ʪʘ ʪʘʙʣ.1 

ʊʘʙʣʠʮʷ 1. ɿʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʢʦʨʦʟʽʾ ʧʦʣʠʮʽ  

       
ʈʠʩʫʥʦʢ 1.ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʩʦʪʢʘ ʤʽʮʥʦʩʪʽ ʪʘ 
 ʩʪʽʡʢʦʩʪʽ ʚ ʧʣʦʱʠʥʽ ʤʦʤʝʥʪʫʪʘ ʾʟ ʧʣʦʱʠʥʠ 

 
ɸʥʘʣʽʟ ʨʠʩ.1 ʪʘ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 1  ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʢʦʨʦʟʽʾ ʧʦʣʠʮʽ ʚʞʝ ʧʨʠ 20% ʾʾ ʫʰʢʦʜʞʝʥʥʷ, 

ʩʪʽʡʢʽʩʪʴ ʽʟ ʧʣʦʱʠʥʠ ʜʽʾ ʤʦʤʝʥʪʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ʡ ʩʪʽʡʢʦʩʪʽ ʻ ʜʦʩʪʘʪʥʽʤ ʪʘ 
ʩʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 18% ʪʘ 16%. ʇʨʠ ʢʦʨʦʟʽʾ ʙʽʣʴʰ ʥʽʞ 40% ʩʪʽʡʢʽʩʪʴ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʟʘʛʘʣʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʽʜʩʫʤʢʦʚʽ ʚʠʩʥʦʚʢʠ: - ʧʨʠ ʢʦʨʦʟʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 
ʧʝʨʝʨʽʟʫ ʜʚʦʪʘʚʨʫ ʙʽʣʴʰ ʥʽʞ 38ī40% ʝʣʝʤʝʥʪ ʚʪʨʘʯʘʻ ʟʘʛʘʣʴʥʫ ʤʽʮʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
ʚʟʘʛʘʣʽ; - ʢʦʨʦʟʽʷ ʤʘʪʝʨʽʘʣʫ ʧʦʣʠʮʽ ʜʚʦʪʘʚʨʫ ʚʞʝ ʧʨʠ 20% ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʧʝʨʝʨʽʟʫ ʽʟ 
ʧʣʦʱʠʥʠ ʜʽʾ ʤʦʤʝʥʪʫ, ʧʨʠ ʢʦʨʦʟʽʾ ʙʽʣʴʰ ʥʽʞ 40% ʧʝʨʝʨʽʟʫ ʩʪʽʡʢʽʩʪʴ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʟʘʛʘʣʽ; - ʢʦʨʦʟʽʷ 
ʩʪʽʥʢʠ ʜʚʦʪʘʚʨʫ ʥʘʚʽʪʴ ʙʽʣʴʰ ʥʽʞ 70% ʧʝʨʝʨʽʟʫ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ. 

 
  


