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ɸɻʈʆɽʂʆʃʆɻʀʗ ʀ ʇʈɽʎʀɿʅʆ ɿɽʄɽɼɽʃʀɽ ï  
ʆʊ ʇʆʃɿɸ ɿɸ ʌɽʈʄɽʈʀʊɽ!? 

 

ʇʨʦʬ. ʜʥ ʀʨʝʥʘ ɼʠʤʠʪʨʦʚʘ ɸʪʘʥʘʩʦʚʘ 

ɼʠʨʝʢʪʦʨ ʀʇɸɿʈ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ 

 

 

ʋʚʘʞʘʝʤʠ ʢʦʣʝʛʠ, ʥʝʢʘ ʜʘ ʩʠ ʧʨʠʧʦʤʥʠʤ ʟʘʛʣʘʚʠʝʪʦ, ʧʨʝʜʣʦʞʝʥʦ ʦʪ ɹʦʨʜʘ ʥʘ 
ʄʠʩʠʷʪʘ ʟʘ ʧʦʯʚʝʥʦʪʦ ʟʜʨʘʚʝ ʠ ʭʨʘʥʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʂʦʤʠʩʠʷ: Ăɻʨʠʞʘʪʘ ʟʘ 
ʧʦʯʚʘʪʘ ʝ ʛʨʠʞʘ ʟʘ ʞʠʚʦʪʘ - ʜʘ ʧʦʩʪʠʛʥʝʤ 75% ʟʜʨʘʚʠ ʧʦʯʚʠ ʜʦ 2030 ʛ. ʟʘ ʭʦʨʘʪʘ, 
ʧʨʠʨʦʜʘʪʘ ʠ ʢʣʠʤʘʪʘñ. 

ʇʨʝʛʣʝʜ ʥʘ ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ɽʚʨʦʧʘ ʧʦʢʘʟʚʘ ʩʣʝʜʥʦʪʦ:  

Ç 2,8 ʤʠʣʠʦʥʘ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʤʲʨʩʝʥʠ ʟʝʤʠ, ʥʦ ʩʘʤʦ 24% ʠʥʚʝʥʪʘʨʠʟʠʨʘʥʠ ʠ 65 
500 ʩʘʥʠʨʘʥʠ; 

Ç 83% ʦʪ ʧʦʯʚʠʪʝ ʚ ɽʉ ʩʘ ʩ ʦʩʪʘʪʲʯʥʠ ʧʝʩʪʠʮʠʜʠ; 21% ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʦʯʚʠ ʩʘ 
ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Cd ʥʘʜ ʛʨʘʥʠʮʘʪʘ ʟʘ ʧʠʪʝʡʥʠ ʚʦʜʠ;  6% ʩʲʩ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʪʝʞʢʠ ʤʝʪʘʣʠ, ʧʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʨʘʥʠ; 

Ç 65-75% ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʦʯʚʠ ʩʘ ʩ ʥʠʚʘ ʥʘ ʪʦʨʝʥʝ, ʚʦʜʝʱʠ ʜʦ ʝʫʪʨʦʬʠʢʘʮʠʷ 
ʠ ʟʘʩʷʛʘʱʠ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

Ç 2,4% - ʟʘʧʝʯʘʪʘʥʠ ʧʦʯʚʠ; 

Ç ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʧʦʯʚʠ ʛʫʙʷʪ 0,5% ʉ ʛʦʜʠʰʥʦ, 50% C ʦʪ ʪʦʨʬʠʱʘʪʘ; 

Ç 24% ʦʪ ʟʝʤʠʪʝ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʚʦʜʥʘ ʝʨʦʟʠʷ; 

Ç 23% ʦʪ ʩʫʰʘʪʘ ʝ ʩ ʫʧʣʲʪʥʝʥʠ ʧʦʜʧʦʚʲʨʭʥʦʩʪʥʠ ʭʦʨʠʟʦʥʪʠ; 

Ç 25% ʦʪ ʩʫʰʘʪʘ ʝ ʩ ʚʠʩʦʢ ʠʣʠ ʤʥʦʛʦ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʦʧʫʩʪʠʥʷʚʘʥʝ ʦʩʦʙʝʥʦ ʚ 
ʖʞʥʘ, ʎʝʥʪʨʘʣʥʘ ʠ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ;   

Ç ʨʘʟʭʦʜʠʪʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ ʩʘ > 50 ʤʣʨʜ. ʝʚʨʦ 
ʛʦʜʠʰʥʦ. 

ɹʦʨʜʘ ʥʘ ʄʠʩʠʷʪʘ ʧʨʝʜʣʘʛʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʷʢʦʣʢʦ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 
ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʯʚʠʪʝ ʠ ʧʦʯʚʝʥʘʪʘ ʜʝʛʨʘʜʘʮʠʷ: ʥʘʣʠʯʠʝ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ, 
ʥʘʪʦʚʘʨʚʘʥʝ ʩ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʩʦʣʠ; ʟʘʧʘʩ ʥʘ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ; ʩʪʨʫʢʪʫʨʘ 
ʥʘ ʧʦʯʚʘʪʘ, ʚʢʣ. ʦʙʝʤʥʘʪʘ ʧʣʲʪʥʦʩʪ; ʣʠʧʩʘ ʥʘ ʫʧʣʲʪʥʷʚʘʥʝ ʠ ʝʨʦʟʠʷ; 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ; ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʢʠʩʝʣʠʥʥʦʩʪ (pH); ʨʘʩʪʠʪʝʣʥʘ ʧʦʢʨʠʚʢʘ; 
ʧʝʡʟʘʞʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ; ʛʦʨʩʢʘ ʧʦʢʨʠʚʢʘ. 

ʇʨʠʤʝʨ ʟʘ ʧʲʨʚʘʪʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʨʝʚʦʣʶʮʠʷ ʩʝ ʩʯʠʪʘ ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʪʦ 
ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʧʦʨʘʜʠ ʥʘʨʘʩʪʚʘʥʝ 
ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʟʝʤʷʪʘ ʤʝʞʜʫ ʩʨʝʜʘʪʘ ʥʘ 17 ʠ ʢʨʘʷ ʥʘ 19 ʚʝʢ. ʀʩʪʦʨʠʮʠʪʝ, 
ʦʙʘʯʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʧʦʣʝʤʠʟʠʨʘʪ ʜʘʣʠ ʨʘʟʚʠʪʠʝʪʦ, ʚʦʜʝʱʦ ʜʦ ʨʘʩʪʝʞ ʥʘ 
ʟʝʤʝʜʝʣʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ Ăʨʝʚʦʣʶʮʠʷñ, ʪʲʡ ʢʘʪʦ 
ʨʘʩʪʝʞʲʪ, ʚʩʲʥɦʦʩʪ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʧʦʨʝʜʠʮʘ ʦʪ ʤʘʣʢʠ ʠ ʧʦʩʪʝʧʝʥʥʠ ʧʨʦʤʝʥʠ, 
ʥʘʩʪʲʧʠʣʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 

ɽʜʥʦ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʨʝʚʦʣʶʮʠʷ ʝ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʝʠʪʙʦʦʙʦʨʦʪʘ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘ ʜʦʙʠʚʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ 
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ʢʫʣʪʫʨʠ, ʧʦʚʠʰʘʚʘ ʧʣʦʜʦʨʦʜʠʝʪʦ ʥʘ ʧʦʯʚʘʪʘ ʠ ʥʘʤʘʣʷʚʘ ʧʣʦʱʠʪʝ ʧʦʜ ʫʛʘʨ. 
ʉʝʠʪʙʦʦʙʨʘʱʝʥʠʝʪʦ ʝ ʧʨʘʢʪʠʢʘʪʘ, ʚʦʜʝʱʘ ʜʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ 
ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʭʨʘʥʝʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ, ʢʘʢʪʦ ʠ ʩʧʠʨʘʥʝ ʠ 
ʥʘʤʘʣʷʚʘʥʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʘʪʦʛʝʥʠ ʠ ʚʨʝʜʠʪʝʣʠ, ʢʦʝʪʦ ʯʝʩʪʦ ʩʝ ʩʣʫʯʚʘ, ʢʦʛʘʪʦ ʝʜʠʥ 
ʨʘʩʪʠʪʝʣʝʥ ʚʠʜ ʩʝ ʦʪʛʣʝʞʜʘ ʥʝʧʨʝʢʲʩʥʘʪʦ. 

ʉʯʠʪʘ ʩʝ, ʯʝ ʩʣʝʜʥʠʪʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʨʝʚʦʣʶʮʠʠ ʩʘ ʜʦʧʨʠʥʝʩʣʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ 
ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ: 

u Ag 1.0 - ʧʲʨʚʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʨʝʚʦʣʶʮʠʷ - ʚʲʚʝʞʜʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ 
ʥʘ ʤʝʭʘʥʠʟʘʮʠʷ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʤʝʞʜʫ 1900 - 1930-ʪʝ ʛ. 

u Ag 2.0 ʩʝ ʨʲʢʦʚʦʜʠ ʦʪ ʨʘʩʪʝʥʠʝʚʲʜʩʪʚʦʪʦ ʦʪ 1990 - 2005 ʛ.  

u Ag 3.0 ʚʢʣʶʯʚʘ ʛʝʥʥʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʝʩʪʠʮʠʜʠ ʠ ʪʦʨʦʚʝ 
(2012) St. Schneider ñSoil to Soulò ʢʣʠʤʘʪʠʯʥʦ ʠʥʪʝʣʠʛʝʥʪʥʦ ʟʝʤʝʜʝʣʠʝ. 

u Ag 4.0 ï ʙʲʜʝʱʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʝʤʝʜʝʣʠʝʪʦ. 

ɹʲʜʝʱʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ  
ʇʈɽʎʀɿʅʆ ɿɽʄɽɼɽʃʀɽ, ʢʦʝʪʦ ʘʩʦʮʠʠʨʘʤʝ ʦʩʥʦʚʥʦ ʩ   GPS ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ 
ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʫʧʨʘʚʣʝʥʠʝ. ʉʲʱʠʥʩʢʦʪʦ ʧʨʝʮʠʟʥʦ ʟʝʤʝʜʝʣʠʝ ʦʙʘʯʝ ʟʘʧʦʯʚʘ ʪʘʤ, 
ʢ̡ ʜʝʪʦ ʥʘʚʠʛʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠʟʯʝʨʧʚʘʪ ʩʚʦʠʪʝ 
ʧʦʣʟʠ. 

ɺ ʢʘʪʝʛʦʨʠʷʪʘ ʇʈɽʎʀɿʅʆ ɿɽʄɽɼɽʃʀɽ ʩʝ ʚʢʣʶʯʚʘʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʝʠʪʙʘʪʘ, 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʲʩʢʘʥʝʪʦ ʠ ʪʦʨʝʥʝʪʦ, ʩʢʘʥʠʨʘʥʝ ʥʘ ʘʟʦʪʥʘʪʘ ʟʘʧʘʩʝʥʦʩʪ ʥʘ 
ʨʘʩʪʝʥʠʷʪʘ, ʢʘʨʪʠʨʘʥʝ ʥʘ ʜʦʙʠʚʘ, ʧʦʯʚʝʥʠ ʘʥʘʣʠʟʠ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 
ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʜʝʡʥʦʩʪʠ ʚ ʩʦʬʪʫʝʨ, ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʦʩʣʝʜʚʘʱʠʪʝ ʦʙʨʘʙʦʪʢʠ 
(ʩʝʠʪʙʘ, ʪʦʨʝʥʝ, ʧʨʲʩʢʘʥʝ) ʩ ʧʨʦʤʝʥʣʠʚʠ ʥʦʨʤʠ.  

ʉ ʢʘʢʚʦ ʱʝ ʥʠ ʧʦʤʦʛʥʝ ʚʩʠʯʢʦ ʪʦʚʘ?  

u ɿʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʤʝʨʦʧʨʠʷʪʠʷ  

u ʋʚʝʣʠʯʝʥʠʝ ʥʘ ʜʦʙʠʚʘ 

ɽʜʠʥ ʧʨʠʤʝʨ ʟʘ ʪʦʚʘ, ʢʲʜʝ ʚʝʨʦʷʪʥʦ ʱʝ ʚʠʜʠʤ ʧʦ-ʛʦʣʷʤʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʝ ʚ ʩʝʢʪʦʨʘ 
ʥʘ ʩʝʤʝʥʘ ʠ ʭʠʤʠʯʝʩʢʠ ʪʦʨʦʚʝ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ ʉʈɿ. 
ʉʝʤʝʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʭʠʤʠʯʝʩʢʠ ʢʦʤʧʘʥʠʠ ʱʝ ʤʦʛʘʪ ʜʘ ʢʘʞʘʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʯʝ 
ʘʢʦ X ʩʝʤʝʥʘ ʩʝ ʟʘʩʝʷʪ ʩ Y ʪʦʨ, ʜʦʙʠʚʲʪ ʱʝ ʙʲʜʝ Z . ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʤʝʛʘ-
ʤʘʰʠʥʠ, ʭʠʤʠʯʝʩʢʠ ʢʦʤʧʘʥʠʠ ʠ ʣʦʙʠʪʘ ʟʘ ʩʝʤʝʥʘ ʱʝ ʥʘʩʪʦʷʚʘʪ ʜʘ ʩʝ ʬʠʥʘʥʩʠʨʘʪ 
ʪʝʟʠ ʠʥʦʚʘʮʠʠ ʯʨʝʟ ʆʉʇ, ʥʦ ʢʣʶʯʦʚʠʷʪ ʚʲʧʨʦʩ ʪʫʢ ʝ Ăʂʦʡ ʠʤʘ ʜʦʩʪʲʧ  ʜʦ ʪʝʟʠ 
ʪʝʭʥʦʣʦʛʠʠ, ʢʦʡ ʢʦʥʪʨʦʣʠʨʘ ʜʘʥʥʠʪʝ ʠ ʢʘʢʚʠ ʩʘ ʝʢʦʣʦʛʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʪʝʟʠ 
ʠʥʦʚʘʮʠʠ?è Ăʇʨʝʮʠʟʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʣʠ ʝ  ʧʲʪʷʪ ʢʲʤ ʫʩʪʦʡʯʠʚʦʩʪ?è 

ʀʥʪʝʣʠʛʝʥʪʥʦʪʦ /ʧʨʝʮʠʟʥʦ/ ʟʝʤʝʜʝʣʠʝ ʩʝ ʦʧʠʩʚʘ ʦʪ ʤʥʦʛʦ ʩʲʟʜʘʪʝʣʠ ʥʘ ʧʦʣʠʪʠʢʠ 
ʚ ɽʉ ʢʘʪʦ ʦʪʛʦʚʦʨ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʫʩʪʦʡʯʠʚʦ.  

ʅʷʤʘ ʩʧʦʨ ʟʘ ʪʦʚʘ, ʯʝ ʧʨʝʮʠʟʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʩʝ ʧʨʝʜʩʪʘʚʷ ʧʦ-ʜʦʙʨʝ ʦʪ 
ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʥʦ 
ʦʙʱʝʩʪʚʦʪʦ ʩʠ ʟʘʜʘʚʘ ʚʲʧʨʦʩʘ çʂʘʢʚʦ ʚʩʲʱʥʦʩʪ ʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ?è ʇʨʝʟ 
ʛʦʜʠʥʠʪʝ ʩʝ ʧʦʷʚʠ ʥʘʨʘʩʪʚʘʱ ʥʘʫʯʝʥ ʢʦʥʩʝʥʩʫʩ ʦʢʦʣʦ ʬʘʢʪʘ, ʯʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ 
ʪʨʷʙʚʘ ʜʘ ʦʙʭʚʘʱʘ ʝʢʦʣʦʛʠʯʥʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʥʠ ʘʩʧʝʢʪʠ. ʉʯʠʪʘ ʩʝ, ʯʝ ʥʘ 
ʧʲʨʚʦ ʤʷʩʪʦ, ʪʘʟʠ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʠʛʥʦʨʠʨʘ ʝʢʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, ʢʘʪʦ ʩʝ ʦʩʥʦʚʘʚʘ 
ʥʘ ʤʦʜʝʣʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ 
ʭʠʤʠʯʝʩʢʦʪʦ ʪʦʨʝʥʝ ʠ ʮʝʣʝʥʘʩʦʯʝʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʝʩʪʠʮʠʜʠ ʩʘ ʧʦʣʝʟʥʠ 
ʠʥʩʪʨʫʤʝʥʪʠ ʩʘʤʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ.  



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

12 
 

ʇʨʝʮʠʟʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʤʦʞʝ ʜʘ ʩʧʦʤʦʛʥʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʦʨʦʚʝʪʝ ʠ ʫʧʦʪʨʝʙʘʪʘ 
ʥʘ ʧʝʩʪʠʮʠʜʠ, ʥʦ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʧʨʝʜʧʦʣʘʛʘ ʩʪʝʨʠʣʥʘ ʧʦʯʚʘ ʠ ʦʙʝʜʥʷʚʘʱʦ 
ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ.  

ʅʘ ʚʪʦʨʦ ʤʷʩʪʦ, ʠʥʪʝʣʠʛʝʥʪʥʦʪʦ ʟʝʤʝʜʝʣʠʝ, ʢʘʢʪʦ ʝ ʨʘʟʚʠʪʦ ʚ ʤʦʤʝʥʪʘ, ʥʝ ʚʠʥʘʛʠ 
ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦ ʟʘ ʧʦʚʝʯʝʪʦ ʦʪ ʬʝʨʤʝʨʠʪʝ.  

ʊʨʷʙʚʘ ʜʘ ʧʨʠʟʥʘʝʤ, ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 50 ʛʦʜʠʥʠ ʦʩʥʦʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʣʩʢʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ ʥʘʧʨʝʜʚʘ ʧʦ ʪʨʘʝʢʪʦʨʠʷʪʘ Ăʧʦʚʝʯʝ ʝ ʧʦ-ʜʦʙʨʝñ, ʥʘʣʘʛʘʡʢʠ ʭʠʤʠʯʝʩʢʠ, 
ʙʠʦ-ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʝʥʝʨʛʦʝʤʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʛʦʨʝ ʥʘʜʦʣʫ.  

ɼʘʥʥʠ ʥʘ ɽʚʨʦʩʪʘʪ ʧʦʢʘʟʚʘʪ, ʯʝ ʟʘ ʧʝʨʠʦʜʘ 2003 ʜʦ 2013 ʛ. ʚʩʷʢʘ ʯʝʪʚʲʨʪʘ ʬʝʨʤʘ 
ʠʟʯʝʟʚʘ ʦʪ ʝʚʨʦʧʝʡʩʢʠʷ ʧʝʡʟʘʞ. ɿʘʝʜʥʦ ʩʲʩ ʩʲʱʘʪʘ ʧʘʨʘʜʠʛʤʘ, ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ 
ʨʠʩʢʫʚʘ ʜʘ ʧʦʩʪʘʚʠ ʬʝʨʤʝʨʠʪʝ ʚ ʧʦʚʝʯʝ ʜʲʣʛʦʚʝ ʠ ʟʘʚʠʩʠʤʦʩʪ.  

ʉʯʠʪʘ ʩʝ, ʯʝ ʧʘʟʘʨʥʦ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ 
ʥʘʪʠʩʢ ʟʘ ʧʨʠʚʘʪʠʟʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʙʠʭʘ ʫʚʝʣʠʯʠʣʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʦʪ ʩʢʲʧʠ 
ʠʥʩʪʨʫʤʝʥʪʠ, ʥʘʡ-ʚʝʯʝ ʥʝʧʦʩʠʣʥʠ ʟʘ ʜʨʝʙʥʠʪʝ ʬʝʨʤʝʨʠ. 

 

 

ʌʠʛ. 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʬʝʨʤʠ ʠ ʠʟʧʦʣʟʚʘʥʘ ʟʝʤʝʜʝʣʩʢʘ ʧʣʦʱ 
ʩʧʦʨʝʜ ʨʘʟʤʝʨʘ ʥʘ ʬʝʨʤʘʪʘ. 

 

ʅʘ ʬʠʛ. 1 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʛʨʘʬʠʢʘ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʬʝʨʤʠ ʩʧʦʨʝʜ 
ʠʟʧʦʣʟʚʘʥʘʪʘ ʟʝʤʝʜʝʣʩʢʘ ʧʣʦʱ. ʇʨʝʟ 2016 ʛ. ʚ ɽʉ ʠʤʘ 10,5 ʤʠʣʠʦʥʘ ʟʝʤʝʜʝʣʩʢʠ 
ʩʪʦʧʘʥʩʪʚʘ, ʜʚʝ ʪʨʝʪʠ ʦʪ ʢʦʠʪʦ ʩʘ ʩ ʨʘʟʤʝʨ ʧʦʜ 5 ha. ʉʘʤʦ 6,9% ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʩʪʦʧʘʥʩʪʚʘ ʚ ɽʉ ʩʘ ʩ ʨʘʟʤʝʨ 50 ha ʠʣʠ ʧʦ-ʛʦʣʝʤʠ ʠ ʦʙʨʘʙʦʪʚʘʪ ʜʚʝ ʪʨʝʪʠ (68,2%) ʦʪ 
ʠʟʧʦʣʟʚʘʥʘʪʘ ʟʝʤʝʜʝʣʩʢʘ ʧʣʦʱ ʚ ɽʉ. 
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ʂʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ, ʘʟʦʪʥʦ ʪʦʨʝʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʠʢʦʨʠʟʥʠ ʛʲʙʠ, ʘʜʘʧʪʠʚʥʠ 
ʧʘʩʠʱʥʠ ʩʠʩʪʝʤʠ ʟʘ ʧʘʰʘ ʠ ʢʦʤʧʦʩʪʠʨʘʥʝ ʩ ʙʦʢʘʰʠ (ʬʝʨʤʝʥʪʠʨʘʣʘ ʦʨʛʘʥʠʯʥʘ 
ʤʘʪʝʨʠʷ) ʩʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʘʛʨʦʝʢʦʣʦʛʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʥʫʞʜʠʪʝ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʠ ʜʦʩʪʲʧʥʦʩʪ.  

ʈʘʟʜʝʣʝʥʠ ʣʠ ʩʘ ʧʦʣʶʩʠʪʝ ʟʘ ʘʛʨʦʝʢʦʣʦʛʠʷ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ? 

ɼʘ, ʪʝ ʩʘ, ʥʦ ʪʦʚʘ ʥʝ ʦʟʥʘʯʘʚʘ, ʯʝ ʮʠʬʨʦʚʠʪʝ ʠʥʦʚʘʮʠʠ ʩʘ ʥʝʛʦʜʥʠ ʟʘ ʘʛʨʦʝʢʦʣʦʛʠʷ. 
ʆʩʥʦʚʥʘʪʘ ʙʘʨʠʝʨʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ 
ʠʥʦʚʘʮʠʠ ʚ ʘʛʨʦʝʢʦʣʦʛʠʷʪʘ, ʝ ʩʚʲʨʟʘʥʘ ʩ ʪʷʭʥʘʪʘ ʜʦʩʪʲʧʥʦʩʪ ʠ ʣʠʧʩʘʪʘ ʥʘ 
ʘʚʪʦʥʦʤʥʦʩʪ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ.  

ɸʛʨʦʝʢʦʣʦʛʠʷʪʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʧʨʠʦʙʱʘʚʘʥʝ - ʜʠʘʣʦʛ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 
ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʦʙʱʥʦʩʪʠ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʦʜʭʦʜʠ ʦʪʜʦʣʫ ʥʘʛʦʨʝ, 
ʭʦʨʠʟʦʥʪʘʣʥʘ ʠʥʪʝʛʨʘʮʠʷ ʠ ʧʲʣʥʘ ʩʚʦʙʦʜʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʧʦʜʢʨʝʧʘ ʥʘ 
ʘʛʨʦʝʢʦʣʦʛʠʯʥʠʪʝ ʠʥʦʚʘʮʠʠ. 

ɺʲʟʤʦʞʥʦ ʣʠ ʝ ʚ ɹʲʣʛʘʨʠʷ ʬʝʨʤʝʨʠʪʝ ʦʪ ʤʦʙʠʣʥʠʪʝ ʩʠ ʪʝʣʝʬʦʥʠ ʜʘ ʥʘʫʯʘʚʘʪ ʢʘʢʚʦ 
ʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʥʠʚʠʪʝ ʠʤé ?  

ɺʩʠʯʢʦ ʪʦʚʘ ʩʝ ʩʣʫʯʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦʪʦ ʟʝʤʝʜʝʣʠʝ. ʄʘʢʘʨ ʠ ʙʘʚʥʦ, 
ʩʪʨʘʥʘʪʘ ʥʠ ʧʨʘʚʠ ʨʝʰʠʪʝʣʥʘ ʢʨʘʯʢʘ ʟʘ ʧʦʩʪʝʧʝʥʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ 
"ʯʫʜʝʩʘʪʘ" ʤʫ.  

ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʩʝʣʩʢʠʪʝ ʨʘʡʦʥʠ ʥʘ ʈ ɹʲʣʛʘʨʠʷ 
ʜʦ 2027 ʛ. ʧʨʝʜʚʠʞʜʘ 1 ʤʣʨʜ. ʣʚ., ʚʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ 200 ï 260 
ʤʝʪʝʦʩʪʘʥʮʠʠ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʲʪʥʠʢʦʚʠ ʩʥʠʤʢʠ, ʨʝʜʠʮʘ ʩʝʥʟʦʨʠ, ʜʨʦʥʦʚʝ, 
ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ. ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʝ ʥʦʚʠʷ ʧʨʠʦʨʠʪʝʪ ʟʘ 
ʝʚʨʦʧʘʨʠʪʝ ʚ ʙʲʜʝʱʘʪʘ ʇʈʉʈ (2021 ï 2027).  

ʅʦʚʘʪʘ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʚʠʞʜʘ ʟʘʝʜʥʦ ʩ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʜʘʥʥʠ ʚ 
ʤʦʙʠʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʠ ʧʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʠʟʠʨʘʱʘ ʩʝ 
ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʘʪʝʣʠʪʥʠʪʝ ʩʥʠʤʢʠ ʦʪ ʩʧʲʪʥʠʮʠʪʝ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ 
Sentinel-2. ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʣʦʞʠ ʜʦʧʫʩʪʠʤʠʷʪ ʩʣʦʡ ʩ ʦʙʨʘʙʦʪʚʘʝʤʠ 
ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ, ʢʦʡʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʜʘ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʜʚʘ ʧʲʪʠ ʚ ʛʦʜʠʥʘʪʘ ʠ ʟʘ 
ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʧʘʨʮʝʣʠʪʝ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʢʘʟʚʘ ʠʥʜʝʢʩʥʘ ʢʘʨʪʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ 
(ʚʝʛʝʪʘʮʠʷʪʘ) ʥʘ ʧʦʩʝʚʠʪʝ.  

ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʣʠʧʩʘ ʥʘ ʨʘʙʦʪʥʘ ʨʲʢʘ, ʟʘʩʪʘʨʷʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, 
ʨʘʙʦʪʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʤʘʢʩʠʤʘʣʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ.  

ɼʘʥʥʠʪʝ ʩʘ ʨʘʟʤʝʥʥʘʪʘ ʚʘʣʫʪʘ ʥʘ ʥʦʚʠʷ ʚʝʢ, ʪʝ ʩʪʘʚʘʪ ʧʦ-ʮʝʥʥʠ ʦʪ ʧʘʨʠʪʝ ʠ ʩʪʨʫʚʘʪ 
ʤʠʣʠʘʨʜʠ.  

ɿʘʪʦʚʘ ʚʩʷʢʘ ʧʦʣʠʪʠʯʝʩʢʘ ʚʣʘʩʪ ʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʜʘ ʚʣʘʜʝʝ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʂʘʢʪʦ 
ʩʝ ʢʘʟʚʘ, ʢʦʠʪʦ ʚʣʘʜʝʝ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʚʣʘʜʝʝ ʩʚʝʪʘ. 

ʀʥʪʝʨʝʩʫʚʘ ʣʠ ʩʝ ʙʲʣʛʘʨʩʢʠʷʪ ʬʝʨʤʝʨ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ʟʝʤʝʜʝʣʠʝʪʦ? 

 ʇʦ ʜʘʥʥʠ ʥʘ ʤʘʪʝʨʠʘʣʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ "ɿʝʤʝʜʝʣʠʝ" ʢʲʤ ʙʨʦʡ 13/2019 ʥʘ ʩʧ. 
"ʀʢʦʥʦʤʠʩʪ", ʩʘ ʟʘʧʠʪʘʥʠ 258 ʟʝʤʝʜʝʣʮʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʜʩʝʢʪʦʨʠ, ʦʙʨʘʙʦʪʚʘʱʠ 
ʦʙʱʦ 601 936 ʜʢʘ. ʆʪ ʪʷʭ 5%  ï ʦʪʛʦʚʘʨʷʪ ʩ "ʜʘñ, ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ; 27 % - ʯʘʩʪʠʯʥʦ ʩʘ 
ʟʘʧʦʟʥʘʪʠ, 19% ï ʩʨʝʜʥʦ ʟʘʧʦʟʥʘʪʠ, 49% - ʥʝ ʩʘ ʟʘʧʦʟʥʘʪʠ.  ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘ 
ʪʦʟʠ ʝʪʘʧ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʜʠʛʠʪʘʣʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʠʜʚʘ ʦʪ ʩʝʢʪʦʨʘ ʥʘ ʟʲʨʥʦ 

ʆʢʘʟʘʚʘ ʩʝ, ʯʝ 86% ʦʪ ʬʝʨʤʝʨʠʪʝ ʥʝ ʠʟʧʦʣʟʚʘʪ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʩʪʦʧʘʥʩʪʚʘʪʘ ʩʠ. ʇʦʚʝʯʝʪʦ ʦʪ ʦʩʪʘʥʘʣʠʪʝ 14% ʠʟʧʦʣʟʚʘʪ ʧʨʝʜʠʤʥʦ GPS 
ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ / ʉʧ. Ăʀʢʦʥʦʤʠʩʪñ/. 
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ʂʲʜʝ ʩʤʝ ʥʠʝ? Ăʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʘʥʘʣʠʟ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʚʲʨʭʫ 
ʝʢʦʩʠʩʪʝʤʠʪʝñ ï AnaEE. ʀʥʪʝʛʨʠʨʘʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ 
ʚ̡ ʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ ʠ ʧʨʦʤʝʥʠʪʝ ʚ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ ʚʲʨʭʫ ʝʢʦʩʠʩʪʝʤʠʪʝñ  

ʇʣʘʪʬʦʨʤʠʪʝ, ʧʨʝʜʣʦʞʝʥʠ ʦʪ ɹʲʣʛʘʨʠʷ ʟʘ çɸʥʘʣʠʟ ʠ ʝʢʧʝʨʠʤʝʥʪʠʨʘʥʝ ʚʲʨʭʫ 
ʝʢʦʩʠʩʪʝʤʠʪʝè AnaEE ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʉʲʶʟ, ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝ, ʠʟʧʠʪʚʘʥʝ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 
ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ  ʚʲʨʭʫ ʙʠʦʭʠʤʠʯʥʠʪʝ ʠ 
ʙʠʦʬʠʟʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʫʣʪʫʨʠʪʝ (ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʭʣʦʨʦʬʠʣ, ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʘʟʦʪ, ʣʠʩʪʥʘ ʧʣʦʱ, ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ, ʜʦʙʠʚ ʥʘ ʟʲʨʥʝʥʠ ʢʫʣʪʫʨʠ, ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʧʨʦʪʝʠʥʠ ʚ ʟʲʨʥʦʪʦ).  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʛʦʨʝʠʟʣʦʞʝʥʦʪʦ - ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʥʘʙʠʨʘ ʩʢʦʨʦʩʪ 
ʩ ʥʝʥʘʜʤʠʥʘʪʦ ʪʝʤʧʦ ʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʪ ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ 
ʥʝʜʦʩʪʘʪʲʮʠ.  

Ç ʇʨʝʜʠʤʩʪʚʘ: GPS ʧʦʟʚʦʣʷʚʘʪ ʧʦʣʝʪʘʪʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʩ ʣʝʢʦʪʘ, 
ʜʦʙʠʚʲʪ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʦʯʚʘʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʨʪʦʛʨʘʬʠʨʘʥʠ; 
ʥʝʨʘʚʥʦʤʝʨʥʠʪʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʝʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʧʦ-
ʤʘʣʢʠ ʫʯʘʩʪʲʮʠ ʩʧʦʨʝʜ ʪʝʭʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ; ʩʲʱʝʩʪʚʫʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʜʦʙʨʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ; 
ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʨʠʩʢʘ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

Ç  ʅʝʜʦʩʪʘʪʲʮʠ: ʪʝʭʥʠʢʠʪʝ ʚʩʝ ʦʱʝ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ; ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ 
ʢʘʧʠʪʘʣʦʚʠ ʨʘʟʭʦʜʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʘ ʚʠʩʦʢʠ ʠ ʟʘʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʜʲʣʛʦʩʨʦʯʥʘ ʠʥʚʝʩʪʠʮʠʷ; ʩʲʙʠʨʘʥʝʪʦ ʥʘ  ʜʘʥʥʠ ʦʪʥʝʤʘ 
ʚʨʝʤʝ, ʟʘ ʜʘ ʚʥʝʜʨʠʤ ʩʠʩʪʝʤʘʪʘ ʥʘʧʲʣʥʦ, ʩʲʙʠʨʘʥʝʪʦ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ 
ʠʟʠʩʢʚʘ ʚʠʩʦʢʘ ʥʘʫʯʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ. 

ʊʨʷʙʚʘ ʜʘ ʩʤʝ ʛʦʪʦʚʠ ʜʘ ʫʚʝʣʠʯʠʤ ʜʦʩʪʘʚʢʠʪʝ ʥʘ ʭʨʘʥʠ, ʬʠʙʨʠ ʠ ʝʥʝʨʛʠʷ, ʟʘ ʜʘ 
ʦʪʛʦʚʦʨʠʤ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʥʘʨʘʩʪʚʘʱʦʪʦ ʥʘʩʝʣʝʥʠʝ ʥʘ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ, ʢʦʝʪʦ ʩʧʦʨʝʜ 
ʦʮʝʥʢʠʪʝ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʧʨʝʭʨʘʥʘ ʠ ʟʝʤʝʜʝʣʠʝ (FAO) ʩʝ ʦʯʘʢʚʘ ʜʘ ʜʦʩʪʠʛʥʝ 
9,7 ʤʠʣʠʘʨʜʘ ʜʫʰʠ ʧʨʝʟ 2050 ʛ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʘʛʨʘʨʥʘʪʘ ʥʘʫʢʘ ʧʦʢʘʟʚʘ, ʯʝ ʩʤʝ ʥʘ 
ʧʨʘʚ ʧʲʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʠʥʝʨʘʣʥʦʪʦ 
ʭʨʘʥʝʥʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʨʝʜʠʪʝʣʠʪʝ ʠ ʙʦʣʝʩʪʠʪʝ, ʨʘʩʪʠʪʝʣʥʘʪʘ 
ʛʝʥʝʪʠʢʘ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʜʦʙʠʚʘ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʫʣʪʫʨʘ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ 
ʨʝʰʝʥʠʷ, ʥʠʝ ʦʩʪʘʚʘʤʝ ʧʦ-ʩʢʦʨʦ Ăʥʘ ʩʨʝʜʥʦ ʥʠʚʦñ, ʢʲʜʝʪʦ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝʪʦ, ʧʨʦʜʘʞʙʠʪʝ ʥʘ ʭʨʘʥʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʚʩʝ 
ʦʱʝ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʦʪ ʣʠʧʩʘʪʘ ʥʘ ʪʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɿʘʚʠʩʠʤʦʩʪʪʘ ʥʠ ʦʪ ʧʨʦʤʝʥʠʪʝ 
ʚ ʢʣʠʤʘʪʘ ʦʟʥʘʯʘʚʘʪ, ʯʝ ʜʦʙʨʠʷʪ ʤʝʥʠʜʞʲʨ ʥʘ ʬʝʨʤʘʪʘ, ʜʦʨʠ ʠ ʩʣʝʜ ʚʟʝʤʘʥʝʪʦ ʥʘ 
ʥʘʡ-ʜʦʙʨʠʪʝ ʨʝʰʝʥʠʷ, ʤʦʞʝ ʜʘ ʩʨʝʱʥʝ ʩʲʱʠʪʝ ʧʨʦʙʣʝʤʠ ʢʘʪʦ ʣʦʰʠʷ, ʢʦʛʘʪʦ ʠ 
ʜʚʘʤʘʪʘ ʩʝ ʩʙʣʲʩʢʘʪ ʩ ʜʨʘʩʪʠʯʥʠ ʢʣʠʤʘʪʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʢʘʪʦ ʩʫʰʘ ʠʣʠ 
ʧʨʝʢʦʤʝʨʥʠ ʚʘʣʝʞʠ ʠ ʥʘʚʦʜʥʝʥʠʷ. ʂʘʢ ʪʦʛʘʚʘ ʜʘ ʧʨʠʣʘʛʘʤʝ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ 
ʝʬʝʢʪʠʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʛʨʝʩ? 

ʊʦʚʘ ʝ ʚʲʟʤʦʞʥʦ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʠʟʠʩʢʚʘʱʠ ʫʯʘʩʪʠʝʪʦ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʬʝʨʤʝʨʠ, ʫʯʝʥʠ, 
ʯʘʩʪʥʠʷ ʩʝʢʪʦʨ, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩ ʥʝʩʪʦʧʘʥʩʢʘ ʮʝʣ ʠ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ. 
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ʇʋʐʂɸʈʆɺñ ɿɸ ʇʆɺʀʐɸɺɸʅɽ ʅɸ ʅɽɻʆɺɸʊɸ ʄɸʐʀʅʆʆʉʀɻʋʈɽʅʆʉʊ 

 
ʧʨʦʬ. ʜ-ʨ ʠʥʞ. ʉʥʝʞʘʥ ɹʦʞʢʦʚ 
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ʈʆɿʆɺʆɼʉʊɺʆ ɺ ɹʆʃɻɸʈʀʀ ʀ ɼɽʗʊɽʃʔʅʆʉʊʔ ʀʇɸɿʈ ʠʤ. ʅ.ʇʋʐʂɸʈʆɺɸ ʇʆ 
ʇʆɺʓʐɽʅʀʖ ʅɸʉʓʑɽʅʆʉʊʀ ʉɽʂʊʆʈɸ ʊɽʍʅʀʂʆʁ 

 
ʧʨʦʬ. ʠʥʞ. ʉʥʝʞʘʥ ɹʦʞʢʦʚ 

ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʠʪʝʥʠʡ 
ʠʤ. ʅ. ʇʫʰʢʘʨʦʚʘ  - ʉʦʬʠʷ, ɹʦʣʛʘʨʠʷ 

 
 

ʈʝʟʶʤʝ 

ʄʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʝ ʪʨʘʜʮʠʦʥʥʘ ʟʝʤʝʜʝʣʩʢʘ ʢʫʣʪʫʨʘ ʟʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, 
ʦʪʛʣʝʞʜʘʥʘ ʦʪ ʚʝʢʦʚʝ. ʀʟʚʣʠʯʘʥʦʪʦ ʦʪ ʥʝʷ ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ ʝ ʙʝʟʩʧʦʨʥʦ ʥʘʡ-
ʢʘʯʝʩʪʚʝʥʦʪʦ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. 

ɺ ʜʦʢʣʘʜʘ ʥʘʢʨʘʪʢʦ, ʚ ʭʨʦʥʦʣʦʛʠʯʝʥ ʨʝʜ ʝ ʧʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚ ʩʪʨʘʥʘʪʘ ʦʪ ʥʘʯʘʣʦʪʦ ʜʦ ʥʘʰʠ ʜʥʠ. ʇʦʩʦʯʝʥʠ ʩʘ ʧʲʪʠʱʘ ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʨʦʟʦʚʦ ʤʘʩʣʦ ʚ ʫʩʣʦʚʠʷʪʘ 
ʥʘ ʥʘʨʘʩʪʚʘʱʘ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʩʚʝʪʦʚʥʠʪʝ ʧʘʟʘʨʠ ʟʘ ʝʪʝʨʠʯʥʠ ʤʘʩʣʘ. ʇʨʝʜʩʪʘʚʝʥʘ ʝ 
ʜʝʡʥʦʩʪʪʘ ʥʘ ʀʇɸɿʈ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʦʪ 
ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʧʦ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʭʘʥʠʟʘʮʠʷ, ʟʝʤʝʜʝʣʩʢʘ  
ʪʝʭʥʠʢʘ, ʛʨʠʞʘ ʟʘ ʨʘʩʪʝʥʠʷʪʘ, ʙʝʨʠʪʙʘ ʥʘ ʨʦʟʠ. 

 

Resume 

The oil-bearing rose is a traditional agricultural crop for the Republic of Bulgaria, grown for 
centuries. The essential oil extracted from it is undoubtedly the highest quality in the world. 

The report briefly, in chronological order, shows the development of rose production in the 
country from the beginning to the present day. Ways to increase the competitiveness of 
Bulgarian rose oil in the conditions of increasing competition on the world markets for 
essential oils are indicated. The activity of ISSAPP "Nikola Pushkarov" for mechanization 
of technological operations in the cultivation of oil-bearing rose is presented. 

Key words: oil-bearing rose, rose production, mechanization, agricultural engineering, 
plant care, rose harvesting. 
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ʈʝʟʶʤʝ 

 ʄʘʩʣʠʯʥʘʷ ʨʦʟʘ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ 
ɹʦʣʛʘʨʠʠ, ʚʳʨʘʱʠʚʘʝʤʘʷ ʚʝʢʘʤʠ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʥʝʝ, ʠʤʝʝʪ 
ʚʳʩʰʝʝ ʢʘʯʝʩʪʚʦ ʚ ʤʠʨʝ. 

ɼʦʢʣʘʜ ʢʨʘʪʢʦ, ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ, ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʨʦʟʦʚʦʜʩʪʚʘ ʚ 
ʩʪʨʘʥʝ ʦʪ ʥʘʯʘʣʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʋʢʘʟʘʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʙʦʣʛʘʨʩʢʦʛʦ ʨʦʟʦʚʦʛʦ ʤʘʩʣʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ 
ʵʬʠʨʥʳʭ ʤʘʩʝʣ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʅʀʀ ʠʤ.ʅ. ʇʫʰʢʘʨʦʚʘ ʚ ʦʙʣʘʩʪʠ 
ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʤʘʩʣʠʯʥʦʡ ʨʦʟʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʠʯʥʘʷ ʨʦʟʘ, ʨʦʟʦʚʦʜʩʪʚʦ, ʤʝʭʘʥʠʟʘʮʠʷ, ʘʛʨʦʪʝʭʥʠʢʘ, ʫʭʦʜ 
ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʩʙʦʨ ʨʦʟ. 

 

 

ʈʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ ʦʪ ʥʘʯʘʣʦʪʦ ʜʦ ʥʘʰʠ ʜʥʠ 

ʆʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʠʤʘ ʜʲʣʙʦʢʠ ʢʦʨʝʥʠ ʚ ʥʘʮʠʦʥʘʣʥʘʪʘ ʥʠ ʠʩʪʦʨʠʷ. 
ʂʘʪʦ ʧʦʤʠʥʲʢ ʟʘ ʯʘʩʪ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʜʥʝʰʥʘ ɹʲʣʛʘʨʠʷ 
ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 18 ʚʝʢ, ʦʪʢʦʛʘʪʦ ʜʘʪʠʨʘʪ ʜʦʢʫʤʝʥʪʠ, 
ʜʦʢʘʟʚʘʱʠ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʘʩʘʞʜʝʥʠʷ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʚ ʂʘʨʣʦʚʩʢʦ 
(Gorcheva, 2011; Doncheva, 2020). ʀʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ 
ʥʘ ʤʘʩʣʦʜʘʡʥʦʪʦ ʨʘʩʪʝʥʠʝ ʚ ʧʨʠʣʝʞʘʱʠʪʝ ʨʘʡʦʥʠ ʚʦʜʠ ʜʦ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʨʦʟʦʚʠʪʝ 
ʥʘʩʘʞʜʝʥʠʷ, ʢʦʝʪʦ ʩʪʘʚʘ ʧʨʠʯʠʥʘ ʚ ʩʨʝʜʘʪʘ ʥʘ 19 ʚʝʢ ʜʘ ʩʝ ʟʘʛʦʚʦʨʠ ʠ ʟʘʜ ʛʨʘʥʠʮʠʪʝ 
ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ ʟʘ Ăʈʦʟʦʚʘ ʜʦʣʠʥʘñ.  

ʅʘʯʘʣʦʪʦ ʥʘ 20-ʪʠ ʚʝʢ ʝ ʥʘʩʠʪʝʥʦ ʩʲʩ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʜʘʚʘʪ ʥʫʞʥʘʪʘ ʦʩʥʦʚʘ ʟʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ.  ʇʨʝʟ 1905 ʛ. ʚ ʂʘʨʣʦʚʦ ʝ ʩʲʟʜʘʜʝʥʘ 
ʧʲʨʚʘʪʘ ʢʦʦʧʝʨʘʮʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʙʘ ʥʘ ʨʦʟʦʚʦ ʤʘʩʣʦ. ʇʨʝʟ 1906 ʛ. ʧʦ 
ʠʥʠʮʠʘʪʠʚʘ ʥʘ ʪʲʨʛʦʚʩʢʦ-ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʢʘʤʘʨʘ ʚ ʛʨʘʜ ʇʣʦʚʜʠʚ ʩʝ ʧʨʦʚʝʞʜʘ 
ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ. ʀʟʜʠʛʥʘʪʘʪʘ ʥʘ ʥʝʷ ʠʜʝʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʠʪʥʘ ʩʪʘʥʮʠʷ ʟʘ 
ʨʦʟʘʪʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʨʝʟ 1920 ʛ. ʉʘʤʦ ʜʚʝ ʛʦʜʠʥʠ ʩʣʝʜ ʪʦʚʘ ʝ ʧʨʠʝʪ ʧʲʨʚʠʷʪ ʟʘʢʦʥ, 
ʢʦʡʪʦ ʧʨʝʟ 1933 ʛ. ʝ ʦʩʥʦʚʥʦ ʧʨʝʨʘʙʦʪʝʥ ʢʘʪʦ ɿʘʢʦʥ ʟʘ ʟʘʱʠʪʘ ʥʘ ʨʦʟʦʚʘʪʘ 
ʢʫʣʪʫʨʘ. ɺ ʪʦʟʠ ʧʝʨʠʦʜ ʥʘʩʘʞʜʝʥʠʷʪʘ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʜʦʩʪʠʛʘʪ ʩʚʦʷ ʚʨʲʭ ï 
ʦʢʦʣʦ 9000 ha (Atanasova and Nedkov, 2004; Gorcheva, 2011; Doncheva, 2020). 
ʇʦʩʣʝʜʚʘʣʠ ʩʲʙʠʪʠʷ ʩ ʠʩʪʦʨʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʦʪ ʝʚʨʦʧʝʡʩʢʠ ʠ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ 
ʩʚʠʚʘʪ ʤʘʱʘʙʠʪʝ ʥʘ ʨʦʜʥʦʪʦ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʚʦʷʪ ʤʠʥʠʤʫʤ ʧʣʦʱʠʪʝ ʩ 
ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʜʦʩʪʠʛʘʪ  ʚ ʢʨʘʷ ʥʘ ʚʝʢʘ (600 - 700 ha ʧʨʝʟ 1997 ʛ.), ʢʦʛʘʪʦ ʩʝ 
ʧʨʦʤʝʥʷ ʬʦʨʤʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ 
(Atanasova and Nedkov, 2004). ʉʣʝʜ 2000 ʛ., ʢʦʛʘʪʦ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʩʘ 1400 ha 
(Doncheva, 2020), ʩʣʝʜʚʘʪ ʛʦʜʠʥʠ ʙʝʟ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. ɺ ʨʝʟʫʣʪʘʪ 
ʥʘ ʯʘʩʪʥʘʪʘ ʠʥʠʮʠʘʪʠʚʘ ʩʣʝʜ ʪʦʚʘ ʧʣʦʱʠʪʝ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʥʘʨʘʩʪʚʘʪ, ʢʘʪʦ ʟʘ 
ʧʦʩʣʝʜʥʠʪʝ 15 ʛʦʜʠʥʠ ʩʝ ʫʚʝʣʠʯʘʚʘʪ 2,3 ʧʲʪʠ, ʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ 
ʚʝʢ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʧʲʪʠ (ʬʠʛ.1).  

ɺ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʩʝ ʦʧʝʨʠʨʘ ʩ ʧʦʥʷʪʠʷʪʘ Ăʟʘʩʷʪʠ ʧʣʦʱʠñ ʠ Ăʨʝʢʦʣʪʠʨʘʥʠ 
ʧʣʦʱʠñ1. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʪʷʭ ʟʘʚʠʩʠ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ. ʇʦ ʧʫʙʣʠʢʫʚʘʥʠ ʦʪ 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʭʨʘʥʠʪʝ ʠ ʛʦʨʠʪʝ (ʄɿʍɻ) ʜʘʥʥʠ2 ʟʘ ʥʘʩʘʞʜʝʥʠʷʪʘ 
ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʝ ʠʟʯʠʩʣʝʥʦ, ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ, ʚ ʢʦʠʪʦ 

                                                             
1
 ʈʝʢʦʣʪʠʨʘʥʘ ʧʣʦʱ ï ʧʣʦʱʪʘ, ʦʪ ʢʦʷʪʦ ʝ ʧʨʠʙʠʨʘʥʘ ʨʝʢʦʣʪʘ. ʊʷ ʤʦʞʝ ʜʘ ʝ ʨʘʚʥʘ ʥʘ ʟʘʩʷʪʘʪʘ ʠʣʠ ʧʦ-
ʤʘʣʢʘ ʦʪ ʥʝʷ. 
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ʨʝʢʦʣʪʠʨʘʥʠʪʝ ʧʣʦʱʠʪʝ ʚ ʩʪʨʘʥʘʪʘ ʩʘ ʥʘʜ 3000 ha, ʪʷ  ʚʘʨʠʨʘ ʤʝʞʜʫ 1,5 ï 22,1% 
(ʬʠʛ.2). ʀʟʚʝʩʪʥʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʚ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 5-6 
ʛʦʜʠʥʠ, ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʨʘʟʣʠʢʘ ʟʘ ʧʝʨʠʦʜʘ ʝ 7,9%.  

 

 

ʌʠʛ.1. ʈʝʢʦʣʪʠʨʘʥʠ ʧʣʦʱʠ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʧʨʝʟ ʧʝʨʠʦʜʘ 2005-2019 ʛ. 
(ʧʦ ʜʘʥʥʠ ʦʪ ʄɿʍɻ 2,3) 

Figure 1. Harvested areas with oil-bearing rose during the period 2005-2019 
(according to data from the Ministry of Agriculture, Food and Forest 2,3) 

 

ɽʜʥʘ ʦʪ ʧʨʠʯʠʥʠʪʝ ʜʘ ʩʝ ʨʝʢʦʣʪʠʨʘʪ ʧʦ-ʤʘʣʢʦ ʧʣʦʱʠ ʦʪ ʟʘʩʷʪʠʪʝ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 
ʥʦʚʠ ʠ ʧʦʜʤʣʘʜʷʚʘʥʝʪʦ ʥʘ ʩʪʘʨʠ ʥʘʩʘʞʜʝʥʠʷ, ʦʪ ʢʦʠʪʦ ʘʢʪʠʚʥʦ ʮʚʝʪʦʜʘʚʘʥʝ ʤʦʞʝ ʜʘ 
ʩʝ ʦʯʘʢʚʘ ʩʣʝʜ 3-ʪʘ ʛʦʜʠʥʘ (Atanasova and Nedkov, 2004). ɼʨʫʛʘ ʧʨʠʯʠʥʘ ʝ 
ʠʟʦʩʪʘʚʷʥʝʪʦ ʥʘ ʨʦʟʦʚʠ ʛʨʘʜʠʥʠ. ʇʦ ʜʘʥʥʠ ʦʪ ʩʨʝʜʩʪʚʘ ʟʘ ʤʘʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ4 
ʟʘʧʫʩʥʘʪʠʪʝ ʛʨʘʜʠʥʠ ʚ ʩʪʨʘʥʘʪʘ ʩʘ ʦʢʦʣʦ 30%. ʅʘʜʝʞʜʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʠʟʦʩʪʘʚʝʥʠʪʝ ʧʣʦʱʠ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʥʘʪʨʫʧʘʥʠʪʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ 
ʧʨʦʙʣʝʤʠ ʚ ʨʦʜʥʦʪʦ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝ ʚʲʟʣʘʛʘ ʥʘ ʧʨʠʝʪʠʷ ʧʨʝʟ ʤʝʩʝʮ ʷʥʫʘʨʠ 
2020 ʛ. ɿʘʢʦʥ ʟʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ5. 

ʇʨʝʟ 20-ʪʠ ʚʝʢ ʜʲʣʛʠ ʛʦʜʠʥʠ ɹʲʣʛʘʨʠʷ ʝ ʩʚʝʪʦʚʝʥ ʣʠʜʝʨ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʟʥʦʩʘ ʥʘ 
ʨʦʟʦʚʦ ʤʘʩʣʦ. ɺ ʧʝʨʠʦʜʘ, ʢʦʛʘʪʦ ʧʣʦʱʠʪʝ ʩ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʩʘ ʥʘʡ-ʛʦʣʝʤʠ,  ʚ 
ʩʪʨʘʥʘʪʘ ʥʠ ʩʝ ʧʨʦʠʟʚʝʞʜʘ ʧʦ 3000 kg ʤʘʩʣʦ ʛʦʜʠʰʥʦ (Kolarova et al. ʠ ʜʨ., 1964). 
ʀʟʥʦʩʲʪ ʥʘ ʩʢʲʧʦʮʝʥʥʘʪʘ  ʪʝʯʥʦʩʪ ʦʪ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 1930 ʛ. ʧʨʝʜʩʪʘʚʣʷʚʘ 80% ʦʪ 
ʩʚʝʪʦʚʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ (Gorcheva, 2011). ʇʨʝʟ ʛʦʜʠʥʠʪʝ, ʧʦʩʣʝʜʚʘʣʠ ʧʨʦʤʝʥʠʪʝ 
ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ ʢʨʘʷ ʥʘ ʚʝʢʘ, 
ʧʨʦʠʟʚʝʞʜʘʥʦʪʦ ʨʦʟʦʚʦ ʤʘʩʣʦ ʝ ʦʢʦʣʦ 1000 kg/ʛʦʜʠʰʥʦ (Atanasova and Nedkov, 
2004). ʆʯʘʢʚʘʥʠʷʪʘ ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʝʪʝʨʠʯʥʠ ʤʘʩʣʘ, ʧʘʨʬʶʤʝʨʠʷ ʠ 
ʢʦʟʤʝʪʠʢʘ ʩʘ ʟʘ ʦʢʦʣʦ 3 ʪʦʥʘ ʧʨʦʠʟʚʝʜʝʥʦ ʨʦʟʦʚʦ ʤʘʩʣʦ ʧʨʝʟ 2020 ʛ., ʢʦʝʪʦ 
ʢʦʣʠʯʝʩʪʚʦ ʝ ʙʣʠʟʦ ʜʦ ʨʝʢʦʣʪʘʪʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ ʛʦʜʠʥʘ6.  

                                                             
2
 ʈʝʢʦʣʪʠʨʘʥʠ ʧʣʦʱʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʨʝʜʝʥ ʜʦʙʠʚ ʦʪ ʦʩʥʦʚʥʠ ʟʝʤʝʜʝʣʩʢʠ ʢʫʣʪʫʨʠ ʧʦ ʛʦʜʠʥʠ (2000-

2011) ʄɿʍɻ, ɸʛʨʦʩʪʘʪʠʩʪʠʢʘ. 
3
 ɼʦʙʠʚʠ ʦʪ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ, ʄɿʍɻ, ɸʛʨʦʩʪʘʪʠʩʪʠʢʘ, (ʨʝʢʦʣʪʠ 2010-2019) ˉ181, ˉ187, ˉ251, ˉ269, 
ˉ291, ˉ316, ˉ328, ˉ343, ˉ361, ˉ369. 
4
 via: https://agri.bg/novini/ekspert-zakonat-za-maslodaynata-roza-nyama-da-reshi-problemite-na-sektora-2 

5
 ɿʘʢʦʥ ʟʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ, ɼɺ ʙʨ.9 ʦʪ 31.01.2020 

6
 via: https://news.bg/economics/skladovete-palni-s-neprodadeno-rozovo-maslo.html 
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ʌʠʛ. 2. ɿʘʩʷʪʠ ʠ ʨʝʢʦʣʪʠʨʘʥʠ ʧʣʦʱʠ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʧʨʝʟ ʧʝʨʠʦʜʘ 2010-2019 ʛ. 
(ʧʦ ʜʘʥʥʠ ʦʪ ʄɿʍɻ 2) 

Figure 2. Sown and harvested areas with oil-bearing rose during the period 2010-2019 
(according to data from the Ministry of Agriculture, Food and Forest 2) 

 

ɺʲʧʨʝʢʠ ʯʝ ʢʦʣʠʯʝʩʪʚʘʪʘ ʩʘ ʥʘʜ ʜʚʘ ʧʲʪʠ ʧʦ-ʤʘʣʢʠ ʦʪ ʧʨʦʠʟʚʝʞʜʘʥʠʪʝ ʦʪ ʛʣʘʚʥʠʷ 
ʢʦʥʢʫʨʝʥʪ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ ʊʫʨʮʠʷ, ʙʲʣʛʘʨʩʢʦʪʦ ʨʦʟʦʚʦ ʤʘʩʣʦ ʦʩʪʘʚʘ ʜʘ ʣʠʜʠʨʘ ʥʘ 
ʩʚʝʪʦʚʥʠʪʝ ʧʘʟʘʨʠ ʩʲʩ ʩʚʦʝʪʦ ʢʘʯʝʩʪʚʦ.  ʇʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢʠʷ 
ʙʨʦʡ (ʥʘʜ 280) ʩʲʩʪʘʚʢʠ (Atanasova and Nedkov, 2004; Doncheva, 2020), ʦʧʨʝʜʝʣʷʱʠ 
ʙʦʛʘʪʩʪʚʦʪʦ ʠ ʪʨʘʡʥʦʩʪʪʘ ʥʘ ʤʠʨʠʩʘ (ʢʦʥʢʫʨʝʥʪʥʦʪʦ ʪʫʨʩʢʦ ʨʦʟʦʚʦ ʤʘʩʣʦ ʩʲʜʲʨʞʘ ʩ 
ʦʢʦʣʦ 30% ʧʦ-ʤʘʣʢʦ ʩʲʩʪʘʚʢʠ (Nedkov et al., 2005).  ʉ ʤʘʣʢʠ ʠʟʢʣʶʯʝʥʠʷ (ʧʦʨʘʜʠ 
ʥʝʣʦʷʣʥʘ ʢʦʥʢʫʨʝʥʮʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʘʥʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʠʥʪʝʪʠʯʥʠ 
ʘʨʦʤʘʪʥʠ ʚʝʱʝʩʪʚʘ ʠ Ăʥʝʨʘʟʫʤʥʠñ ʪʲʨʛʦʚʩʢʠ ʩʪʲʧʢʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʥʘʰʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ) ʮʝʥʘʪʘ ʤʫ ʥʘ ʩʚʝʪʦʚʥʠʪʝ ʧʘʟʘʨʠ ʟʘ ʝʪʝʨʠʯʥʠ ʤʘʩʣʘ ʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʦʪ ʜʨʫʛʠʪʝ ʩʪʨʘʥʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʨʦʟʦʚʦ ʤʘʩʣʦ. ʎʝʥʘʪʘ ʥʘ 
ʨʦʟʦʚʦʪʦ ʤʘʩʣʦ ʚʘʨʠʨʘ ʥʘ ʧʘʟʘʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʨʝʢʦʣʪʘʪʘ ʠ ʪʲʨʩʝʥʝʪʦ ʚ ʜʘʜʝʥʠʷ ʤʦʤʝʥʪ. ʅʘ ʬʠʛ.3 ʝ ʧʨʝʜʩʪʘʚʝʥʦ Ăʜʚʠʞʝʥʠʝʪʦñ ʡ 
ʧʨʝʟ ʧʝʨʠʦʜʘ 2010-2019 ʛ., ʧʦʩʪʨʦʝʥʦ ʧʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʙʠʟʥʝʩʘ7. 

ʄʝʥʠ ʩʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʠ ʠʟʢʫʧʥʘʪʘ ʮʝʥʘ ʥʘ ʩʫʨʦʚʠʥʘʪʘ, ʦʪ ʢʦʷʪʦ ʩʝ ʠʟʚʣʠʯʘ 
ʨʦʟʦʚʦʪʦ ʤʘʩʣʦ. ɻʨʘʥʠʮʠʪʝ ʡ ʥʘ ʚʘʨʠʨʘʥʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ ʩʘ 
ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ.1.  

ɸʥʘʣʠʟ, ʥʘʧʨʘʚʝʥ ʦʪ ʇʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʚ 
ɹʲʣʛʘʨʠʷ, ʧʦʢʘʟʚʘ8 , ʯʝ ʧʨʝʟ 2020 ʛ. ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʭʦʜʠ ʧʨʠ 
ʧʨʠʙʠʨʘʥʝʪʦ, ʘ ʧʨʝʨʘʙʦʪʚʘʪʝʣʠʪʝ ʩʘ ʧʣʘʪʠʣʠ ʩ ʙʣʠʟʦ 30% ʧʦ-ʥʠʩʢʘ ʮʝʥʘ ʦʪ 
ʧʨʝʜʭʦʜʥʘʪʘ ʢʘʤʧʘʥʠʷ. ʇʦ ʧʦʣʝʪʘʪʘ ʝ ʦʩʪʘʥʘʣ ʥʝʧʨʠʙʨʘʥ ʮʚʷʪ. ʄʥʝʥʠʝʪʦ ʥʘ ʛʦʣʷʤʘ 
ʯʘʩʪ ʦʪ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʝ, ʯʝ ʧʨʠ ʮʝʥʘ ʧʦʜ 3 ʣʚ./kg ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ ʩʝ 
ʧʦʜʜʲʨʞʘ ʥʘʩʘʞʜʝʥʠʝ ʢʘʯʝʩʪʚʝʥʦ. ʏʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʘ ʜʠʩʙʘʣʘʥʩʘ ʦʪ ʨʦʟʦʙʝʨʥʘʪʘ 
ʢʘʤʧʘʥʠʷ 2020 ʬʠʥʘʥʩʦʚʘ ʧʦʜʢʨʝʧʘ, ʢʦʷʪʦ ʙʝ ʦʢʘʟʘʥʘ ʥʘ ʩʝʢʪʦʨʘ ʦʪ ʙʲʣʛʘʨʩʢʦʪʦ 
ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ ʧʦ ʣʠʥʠʷ ʥʘ COVID-19. 
                                                             
7
 via: htt1ps://www.capital.bg/biznes/kompanii/2020/05/29/4071953_bodliva_situaciia_pri_rozovoto_maslo/ 

8 via: https://www.investor.bg/bloomberg-tv/461/a/proizvoditeli-rozovata-industriia-e-v-shok-koito-moje-da-prodylji-i-
dogodina-309863/ 
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ʌʠʛ.3 ʎʝʥʘ ʥʘ ʨʦʟʦʚʦʪʦ ʤʘʩʣʦ ʧʨʝʟ ʧʝʨʠʦʜʘ  2010-2019 ʛ. (ʧʦ ʜʘʥʥʠ ʦʪ ʙʠʟʥʝʩʘ7) 

Figure 3. Price of rose oil in the period 2010-2019 (according to business data7) 

 

 

ʊʘʙʣʠʮʘ 1. ʀʟʢʫʧʥʘ ʮʝʥʘ ʥʘ ʮʚʝʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ (ʧʦ ʜʘʥʥʠ ʦʪ ʙʠʟʥʝʩʘ7 ʠ ʜʨ.) 

Table 1. Price of the oil-bearing rose flowers (according to business data7) 

ɻʦʜʠʥʘ, 
Year 

ʎʝʥʘ ʥʘ ʨʦʟʦʚʠʷ ʮʚʷʪ, ʣʚ./kg 
Price, lv./kg  

(1Euro=1,955 lv.) 

2011 1,70 ï 1,80 

2012 2,60 ï 2,70 

2013 3,00 

2014 2,50 ï 2,60 

2015 3,70 ï 3,80 

2016 4,70 ï 5,00 

2017 3,80 ï 4,00 

2018 2,50 - 3,00 

2019 2,40 ï 2,60 

2020 1,60 ï 2,10* 

* ʦʯʘʢʚʘ ʩʝ ʜʦʧʣʘʱʘʥʝ ʚ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ 

 

ɺʲʚ ʚʨʝʤʝʥʘ ʥʘ ʨʘʟʨʘʩʪʚʘʱʘ ʩʝ ʢʦʥʢʫʨʝʥʮʠʷ, ʚʢʣ. ʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʲʨʛʦʚʠʷʪʘ ʩ 
ʨʦʟʦʚʦ ʤʘʩʣʦ, ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʧʦʟʠʮʠʠʪʝ ʥʘ ʨʦʜʥʠʷ ʧʨʦʜʫʢʪ ʠʟʠʩʢʚʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 
ʥʝʛʦʚʘʪʘ ʧʨʦʜʘʞʥʘ ʮʝʥʘ. ʈʝʟʝʨʚʠ ʚ ʪʘʟʠ ʧʦʩʦʢʘ  ʤʦʛʘʪ ʜʘ ʩʝ ʪʲʨʩʷʪ ʚ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʩʝʙʝʩʪʦʡʥʦʩʪʪʘ ʤʫ ʯʨʝʟ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʧʦ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ 
ʩʫʨʦʚʠʥʘʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ. ʇʨʠ ʪʦʚʘ, ʧʦʚʠʰʘʚʘʥʝʪʦ 
ʥʘ ʤʘʰʠʥʦʦʩʠʛʫʨʝʥʦʩʪʪʘ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ ʩʪʦʧʘʥʩʪʚʘ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ  
ʩʲʦʙʨʘʟʥʦ ʪʝʭʥʠʪʝ ʤʘʱʘʙʠ ʠ  ʧʦʪʝʥʮʠʘʣʠ ʜʘ ʚʥʝʜʨʷʚʘʪ ʥʦʚʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 
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- ʤʝʭʘʥʠʟʠʨʘʥʝ, ʜʦʨʠ ʠ ʯʘʩʪʠʯʥʦ, ʥʘ ʠʟʚʲʨʰʚʘʥʠ ʨʲʯʥʦ ʜʝʡʥʦʩʪʠ ʧʨʠ 
ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʪʘʢʠʚʘ ʢʘʪʦ ʚʲʪʨʝʨʝʜʦʚʦʪʦ ʦʢʦʧʘʚʘʥʝ ʥʘ 
ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʝʣʝʢʪʠʚʥʘʪʘ ʨʝʟʠʪʙʘ, ʙʨʘʥʝʪʦ ʥʘ ʨʦʟʦʚ ʮʚʷʪ; 

- ʟʘʤʷʥʘ ʥʘ ʥʠʩʢʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠ ʠ ʥʝʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ 
ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʘ ʦʙʣʝʢʯʘʚʘʥʝ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʨʫʜ ʠ ʫʩʢʦʨʷʚʘʥʝ ʥʘ 
ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ, ʪʘʢʠʚʘ ʢʘʪʦ ʧʨʲʩʢʘʥʝʪʦ 
ʩʨʝʱʫ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ, ʣʠʩʪʥʦʪʦ ʠ ʧʦʯʚʝʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ ʩ ʪʝʯʥʠ ʪʦʨʦʚʝ; 

- ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʤʘʰʠʥʠ ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʷʭʥʘʪʘ ʨʘʙʦʪʘ; 

- ʧʨʠʣʘʛʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʦʪ 
ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ, ʚ 
ʢʨʘʪʢʠ ʩʨʦʢʦʚʝ ʠ ʥʘʤʘʣʝʥʠ ʨʘʟʭʦʜʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʚʥʘʩʷʥʝʪʦ ʥʘ ʭʝʨʙʠʮʠʜʠ ʟʘ 
ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʚ ʨʝʜʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʪʘ ʚʲʚ ʚʩʠʯʢʠ ʩʪʘʜʠʠ ʥʘ ʚʝʛʝʪʘʮʠʷʪʘ 
ʚʤʝʩʪʦ ʨʲʯʥʦʪʦ ʦʢʦʧʘʚʘʥʝ ʠ ʜʨ. 

  

ʀʟʩʣʝʜʚʘʥʠʷ ʚ ʀʥʩʪʠʪʫʪʘ ʧʦ ʧʦʯʚʦʟʥʘʥʠʝ, ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘʱʠʪʘ ʥʘ 
ʨʘʩʪʝʥʠʷʪʘ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ ʚʲʨʭʫ ʤʝʭʘʥʠʟʠʨʘʥʝ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ 
ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ 

ɺ ʩʚʦʷʪʘ ʥʘʜ 70-ʛʦʜʠʰʥʘ ʠʩʪʦʨʠʷ ʥʘʧʨʘʚʣʝʥʠʝ Ăʤʝʭʘʥʠʟʘʮʠʷñ ʢʲʤ ʀʇɸɿʈ Ăʅʠʢʦʣʘ 
ʇʫʰʢʘʨʦʚñ ʨʘʟʨʘʙʦʪʚʘ ʛʦʣʷʤ ʙʨʦʡ ʤʘʰʠʥʠ ʟʘ ʨʦʜʥʦʪʦ ʟʝʤʝʜʝʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
ʅʷʢʦʠ ʦʪ ʪʷʭ, ʤʘʢʘʨ ʠ ʥʝ ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʩʘ 
ʧʨʠʣʦʞʠʤʠ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʦʧʝʨʘʮʠʠ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ 
ʨʦʟʘ. ʄʝʞʜʫ ʪʷʭ ʩʘ ʢʘʢʪʦ ʨʘʙʦʪʝʥ ʠʥʚʝʥʪʘʨ ʟʘ ʦʩʥʦʚʥʘ ʠ ʧʦʚʲʨʭʥʦʩʪʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʧʦʯʚʘʪʘ, ʪʘʢʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʙʦʨʙʘ ʩ ʚʨʝʜʠʪʝʣʠʪʝ 
(Prisadashki and Kostadinov, 1984; 1985), ʨʝʟʠʪʙʘ ʥʘ ʪʨʘʡʥʠ ʥʘʩʘʞʜʝʥʠʷ (Kostadinov, 
1987; Karaivanov et al., 1988), ʩʲʙʠʨʘʥʝ ʠ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʦʪʧʘʜʥʘʪʘ ʨʘʩʪʠʪʝʣʥʘ 
ʤʘʩʘ (Karaivanov et al., 1988; Enakiev, 2012) ʠ ʜʨ. 

ɿʘ ʛʨʫʧʦʚʘ ʩʝʣʝʢʪʠʚʥʘ ʨʝʟʠʪʙʘ, ʚ ʪ.ʯ. ʠ ʥʘ ʨʦʟʦʚʠ ʛʨʘʜʠʥʠ, ʧʨʝʟ  80-ʪʝ ʛʦʜʠʥʠ ʥʘ 
ʤʠʥʘʣʠʷ ʚʝʢ ʚ ʅʀʄɽʉʉ-ʉʦʬʠʷ (ʩʝʛʘ ʯʘʩʪ ʦʪ ʀʇɸɿʈ Ăʅ.ʇʫʰʢʘʨʦʚñ) ʝ ʩʲʟʜʘʜʝʥ ʠ 
ʧʫʩʥʘʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʥʝʚʤʘʪʠʯʝʥ ʨʝʟʠʪʙʝʥ ʘʛʨʝʛʘʪ ɸʈʇ-129 (ʬʠʛ.4).  

 

 

ʌʠʛ. 4. ʄʘʰʠʥʘ ʟʘ ʛʨʫʧʦʚʘ ʩʝʣʝʢʪʠʚʥʘ ʨʝʟʠʪʙʘ 
Figure 4. Machine for group selective pruning 

                                                             
9
 ɸʛʨʝʛʘʪ ʨʝʟʠʪʙʝʥ ʧʥʝʚʤʘʪʠʯʝʥ. ʪʠʧ ɸʈʇ-12. ʇʘʩʧʦʨʪ. ʄʂ Ăʌʨ.ɽʥʛʝʣʩñ, ʂʘʟʘʥʣʲʢ. 
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ʉʛʲʩʪʝʥʠʷʪ ʚʲʟʜʫʭ ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʪ ʢʦʤʧʨʝʩʦʨʥʘ ʫʩʪʘʥʦʚʢʘ, ʟʘʜʚʠʞʚʘʥʘ ʦʪ ʚʘʣ ʟʘ 
ʦʪʚʝʞʜʘʥʝ ʥʘ ʤʦʱʥʦʩʪ (ɺʆʄ) ʥʘ ʪʨʘʢʪʦʨ ʩʲʩ ʩʨʝʜʥʘ ʤʦʱʥʦʩʪ. ʈʝʟʠʪʙʝʥʠʷʪ ʘʛʨʝʛʘʪ 
ʨʘʙʦʪʠ ʩ ʧʦʟʠʮʠʦʥʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʤʧʨʝʩʦʨʥʘʪʘ ʫʩʪʘʥʦʚʢʘ - ʧʦʟʠʮʠʦʥʠʨʘʥʘ ʝ ʚ ʢʨʘʷ 
ʥʘ ʥʘʩʘʞʜʝʥʠʝʪʦ. ɺ ʤʝʞʜʫʨʝʜʠʷʪʘ ʩʘ ʧʦʩʪʘʚʝʥʠ 6 ʙʨʦʷ ʤʘʢʘʨʠ ʩ ʥʘʚʠʪʠ 
ʚʲʟʜʫʭʦʚʦʜʠ, ʚʩʝʢʠ ʦʪ ʢʦʡʪʦ ʟʘʚʲʨʰʚʘ ʩ ʨʘʟʢʣʦʥʠʪʝʣ ʟʘ ʩʲʝʜʠʥʷʚʘʥʝ ʥʘ ʜʚʘ ʙʨʦʷ 
ʧʥʝʚʤʘʪʠʯʥʠ ʥʦʞʠʮʠ. ʇʨʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʨʘʙʦʪʘ ʧʦʜʘʚʘʱʠʪʝ ʚʲʟʜʫʭʦʚʦʜʠ ʧʦʩʪʝʧʝʥʥʦ 
ʩʝ ʠʟʪʝʛʣʷʪ ʦʪ ʤʘʢʘʨʠʪʝ ʠ ʩʝ ʨʘʟʩʪʠʣʘʪ ʚ ʤʝʞʜʫʨʝʜʠʷʪʘ ʥʘ ʠʟʨʷʟʚʘʥʠʪʝ ʨʝʜʦʚʝ. 
ʉʣʝʜ ʠʟʨʷʟʚʘʥʝ ʥʘ ʨʝʜʦʚʝʪʝ ʚʲʟʜʫʭʦʚʦʜʠʪʝ ʩʝ ʥʘʤʦʪʘʚʘʪ ʦʙʨʘʪʥʦ ʥʘ ʤʘʢʘʨʠʪʝ. 
ʇʦʟʠʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʢʦʤʧʨʝʩʦʨʥʘʪʘ ʫʩʪʘʥʦʚʢʘ ʦʪ ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʥʘʩʘʞʜʝʥʠʝʪʦ 
ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ ʠʟʨʷʟʚʘʥʠ ʨʝʜʦʚʝ ʩ ʜʲʣʞʠʥʘ ʜʦ 400 m. 

ʎʝʣʝʥʘʩʦʯʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʤʝʭʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʧʝʨʘʮʠʠ ʧʨʠ 
ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʟʘʧʦʯʚʘʪ ʚ ʀʇɸɿʈ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ ï ʉʦʬʠʷ 
ʧʨʝʜʠ 8 ʛʦʜʠʥʠ. ʅʘʫʯʥʦ-ʧʨʠʣʦʞʝʥʠʷʪ ʠʤ ʭʘʨʘʢʪʝʨ ʥʘʣʘʛʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ ʜʘ 
ʧʨʦʪʠʯʘ ʚ ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: ʧʨʦʫʯʚʘʥʝ ʠ ʪʝʦʨʝʪʠʯʥʘ ʦʙʦʩʥʦʚʢʘ - 
ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʨʘʟʨʘʙʦʪʢʘ ï ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʠʪʝʥ ʦʙʨʘʟʝʮ - ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 
ʧʨʦʚʝʨʢʘ ï ʘʥʘʣʠʟ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ.  

ʊʝʭʥʠʯʝʩʢʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʛʨʠʞʠʪʝ ʧʦ ʨʘʩʪʝʥʠʷʪʘ ʠ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ 
ʮʚʝʪʘ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʩʘ ʩʲʟʜʘʚʘʥʠ, ʢʘʪʦ ʩʘ ʦʪʯʠʪʘʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʜʟʝʤʥʘʪʘ ʯʘʩʪ ʥʘ ʤʘʩʣʦʜʘʡʥʦʪʦ ʨʘʩʪʝʥʠʝ, ʫʪʚʲʨʜʝʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ, ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʦʪ 
ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ, ʤʘʱʘʙʠʪʝ ʥʘ ʩʪʦʧʘʥʩʪʚʘʪʘ ʠ ʜʨ. ʬʘʢʪʦʨʠ (Lenkov et al., 1988; 
Atanasova and Nedkov, 2004; Nedkov et al., 2005; Atanasov et al., 2008; Doncheva, 
2020). ʉʣʝʜ ʠʟʚʲʨʰʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ ʚ ʨʦʜʥʦʪʦ 
ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦ (Bozhkov, 2020) ʩʘ ʦʙʦʩʦʙʝʥʠ 5 ʪʠʧʘ ʩʪʦʧʘʥʩʪʚʘ (Ăʤʠʢʨʦñ, Ăʤʘʣʢʦñ, 
Ăʩʨʝʜʥʦñ,  Ăʩʨʝʜʥʦʛʦʣʷʤʦñ ʠ Ăʝʜʨʦñ), ʥʘ ʚʩʝʢʠ ʪʠʧ ʦʪ ʢʦʠʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʜʠʘʧʘʟʦʥ ʦʪ 
ʧʣʦʱʠ ʩ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ (ʪʘʙʣ.2). ɻʨʘʥʠʮʠʪʝ ʥʘ ʜʠʘʧʘʟʦʥʠʪʝ ʩʘ ʧʦʜʙʨʘʥʠ, ʢʘʪʦ 
ʩʘ ʦʪʯʝʪʝʥʠ ʨʘʟʤʝʨʠʪʝ ʥʘ ʜʦʢʘʟʘʣʠ ʩʝ ʩ ʚʨʝʤʝʪʦ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠ ʚ ʤʦʤʝʥʪʘ ʬʦʨʤʠ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʚ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʨʘʟʤʝʨʠʪʝ, 
ʧʦʩʦʯʝʥʠ ʚ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ ʬʠʥʘʥʩʦʚʦʪʦ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 
ʟʝʤʝʜʝʣʩʢʠ ʩʪʦʧʘʥʩʪʚʘ ʧʦ ʣʠʥʠʷ ʥʘ ʆʙʱʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʦʣʠʪʠʢʘ ʥʘ 
ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ʆʉʇ) ʧʨʝʟ ʥʘʩʪʦʷʱʠʷ (ʆʉʇ 2014-2020) ʠ ʩʣʝʜʚʘʱʠʷ (ʆʉʇ 2021-
2027) ʧʝʨʠʦʜʠ. 

 

ʊʘʙʣʠʮʘ 2. ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ ʩʪʦʧʘʥʩʪʚʘ ʚ ɹʲʣʛʘʨʠʷ 

Table 2. Classification of oil-bearing rose production farms in Bulgaria 

ʊʠʧ ʥʘ ʩʪʦʧʘʥʩʪʚʦʪʦ 
Type of farm 

ʇʣʦʱ ʩ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ /  
Rose plantation area, ha 

Ăʤʠʢʨʦñ / ñmicroò ʜʦ 0,5 ʚʢʣ. / up to 0.5 incl. 

Ăʤʘʣʢʦñ / ñsmallò ʥʘʜ 0,5 ʜʦ 2,0 ʚʢʣ. / over 0.5 to 2.0 incl. 

Ăʩʨʝʜʥʦñ / ñmedium-sizedò ʥʘʜ 2,0 ʜʦ 5,0 ʚʢʣ. / over 2,0 to 5.0 incl. 

Ăʩʨʝʜʥʦʛʦʣʷʤʦñ / ñmedium-largeò ʥʘʜ 5,0 ʜʦ 10 ʚʢʣ. / over 5,0 to 10 incl. 

Ăʝʜʨʦñ / ñlargeò  ʥʘʜ 10 / over 10 

 

ʇʨʝʧʦʨʲʢʠʪʝ ʟʘ ʢʦʤʧʣʝʢʪʦʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠ 
ʩʪʦʧʘʥʩʪʚʘ ʩ ʦʧʪʠʤʘʣʥʠ ʟʘ ʨʘʟʤʝʨʠʪʝ ʠʤ ʝʥʝʨʛʝʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʧʨʠʝʪʦʪʦ ʟʘ Ăʨʘʙʦʪʝʱʦñ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ñʨʘʟʤʝʨ ʥʘ 



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

22 
 

ʟʝʤʝʜʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ï ʤʦʱʥʦʩʪʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʟʝʤʝʜʝʣʩʢʠʷ ʪʨʘʢʪʦʨò ʦʪ 
(ʪʘʙʣ.3). 

 

ʊʘʙʣʠʮʘ 3. ʇʨʝʧʦʨʲʯʠʪʝʣʥʠ ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʤʝʨʘ ʥʘ ʟʝʤʝʜʝʣʩʢʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ ʠ ʤʦʱʥʦʩʪʪʘ ʥʘ ʪʨʘʢʪʦʨʥʠʷ ʜʚʠʛʘʪʝʣ 

Table 3. Recommended ratios between farm size and tractor engine power 

ʈʘʟʤʝʨ ʥʘ ʦʙʨʘʙʦʪʚʘʝʤʘʪʘ 
ʧʣʦʱ /  

Size of the cultivated area, ha 

ʄʦʱʥʦʩʪ ʥʘ 
ʪʨʘʢʪʦʨʥʠʷ ʜʚʠʛʘʪʝʣ / 

Tractor engine power, hp 

ʜʦ 0,5 / up to 0,5 8 - 20 

0,5 ï 2,0 20 - 30 

2,0 ï 5,0 35 - 50 

5,0 ï 20,0 50 - 100 

 

ʇʲʨʚʘʪʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʝ Ăʤʝʭʘʥʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦñ ʧʨʠ 
ʀʇɸɿʈ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ ʝ ʨʘʙʦʪʥʘ ʤʘʰʠʥʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ 
ʮʚʝʪʘ ʦʪ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ. ʇʨʠʦʨʠʪʝʪʲʪ ʙʝ ʧʨʦʜʠʢʪʫʚʘʥ ʦʪ  ʬʘʢʪʘ, ʯʝ ʙʨʘʥʝʪʦ ʥʘ 
ʨʦʟʦʚʠʷ  ʮʚʷʪ ʚʲʚ ʚʩʠʯʢʠ ʚʨʝʤʝʥʘ ʝ ʥʘʡ-ʟʥʘʯʠʤʠʷʪ ʧʨʦʙʣʝʤ ʚ 
ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʘʪʘ ʧʨʘʢʪʠʢʘ. 
ʉʲʟʜʘʜʝʥ ʝ ʠʤʠʪʘʮʠʦʥʝʥ 3-D ʤʦʜʝʣ (ʬʠʛ.5ʘ), ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʡʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 
ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ.  ʇʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʠʟʨʘʙʦʪʝʥ 
ʦʧʠʪʝʥ ʦʙʨʘʟʝʮ. ʇʨʦʚʝʜʝʥʠʪʝ ʩ ʥʝʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (ʬʠʛ.5ʙ) 
ʜʦʢʘʟʘʭʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʟʜʨʘʚʠʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʘ ʧʨʠʛʦʜʥʦʩʪ ʥʘ ʤʘʰʠʥʘʪʘ 
(Bozhkov et al., 2017). ʇʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʪʝʩʪʦʚʝ ʝ 
ʥʘʧʨʘʚʝʥ ʠʟʚʦʜ, ʯʝ ʪʷ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ ʝʞʝʜʥʝʚʥʦʪʦ ʧʨʠʙʠʨʘʥʝ ʥʘ ʮʚʝʪʘ ʦʪ 1,5 - 2,5 
ha ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʚʲʚ ʚʨʝʤʝʚʠʷ ʠʥʪʝʨʚʘʣ ʜʦ 10,00 ʯ.  
 

 

 

 
 

( ʘ )  ( ʙ )  

ʬʠʛ.5 ʈʘʙʦʪʥʘ ʤʘʰʠʥʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ 
ʘ) ʠʤʠʪʘʮʠʦʥʝʥ 3-D ʤʦʜʝʣ           ʙ) ʦʧʠʪʝʥ ʦʙʨʘʟʝʮ 

Figure 5. Farm implement for mechanization of oil-bearing rose harvesting 
a) simulation 3-D model       ʙ) prototype 
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ɺ ʇʘʪʝʥʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʪʦ ʧʦʣʝʟʝʥ ʤʦʜʝʣ 
Ăʄʘʰʠʥʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘò 
(ʨʝʛʠʩʪʨʘʮʠʦʥʝʥ ˉ1855 ʦʪ 01.04.2014 ʛ.). ʇʨʠʟʥʘʥʠʝ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ 
ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʘ ʧʦʣʫʯʝʥʠʪʝ ʥʘʛʨʘʜʠ: Ăɿʣʘʪʝʥ ʧʣʘʢʝʪñ ʦʪ ʉʲʶʟʘ ʥʘ ʠʟʦʙʨʝʪʘʪʝʣʠʪʝ 
ʚ ɹʲʣʛʘʨʠʷ ʢʘʪʦ ʧʦʙʝʜʠʪʝʣ ʚ ʢʘʪʝʛʦʨʠʷ ʥʘ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʝʟ 2016 ʛ. ʠʟʣʦʞʝʥʠʝ, 
Ăɿʣʘʪʝʥ ʤʝʜʘʣñ ʦʪ ʅʊʉ ʧʦ ʤʘʰʠʥʦʩʪʨʦʝʥʝ ʠ Ăʇʣʘʢʝʪ ʠ ʜʠʧʣʦʤ-ʦʪʣʠʯʠʝñ ʦʪ 
ʉʜʨʫʞʝʥʠʝ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʫʢʘʪʘ, ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʚʨʲʯʝʥʠ 
ʧʨʝʟ 2017 ʛ. ʟʘ Ăʇʨʠʥʦʩ ʚ ʤʝʭʘʥʠʟʘʮʠʷʪʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦñ. 
 
ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʚ ʥʘʧʨʘʚʣʝʥʠʝ Ăʤʝʭʘʥʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦñ ʧʨʠ ʀʇɸɿʈ Ăʅʠʢʦʣʘ 
ʇʫʰʢʘʨʦʚñ ʩʘ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʥʝʚʤʘʪʠʯʥʦ ʦʪʜʝʣʷʥʝ ʥʘ ʮʚʝʪʘ ʦʪ 
ʨʦʟʦʚʦʪʦ ʨʘʩʪʝʥʠʝ (Stanchev and Bozhkov,  2016). ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʧʨʦʜʲʣʞʝʥʠ 
ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʩ ʮʝʣ ʪʲʨʩʝʥʝʪʦ ʥʘ ʧʦ-ʥʠʩʢʦʝʥʝʨʛʦʝʤʢʠ ʠ ʝʚʪʠʥʠ ʚʘʨʠʘʥʪʠ 
ʟʘ ʦʪʢʲʩʚʘʥʝ ʥʘ ʨʦʟʦʚʠʷ ʮʚʷʪ ʦʪ ʭʨʘʩʪʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝʪʦ ʤʫ ʜʦ ʩʲʜʘ ʟʘ ʩʲʙʠʨʘʥʝ 
ʚʲʨʭʫ ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ. 

ʆʪʯʠʪʘʡʢʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʧʦ-ʤʘʣʢʠʪʝ ʧʦ ʨʘʟʤʝʨ, ʥʦ ʧʦ-
ʤʥʦʛʦʙʨʦʡʥʠ ʧʦ ʙʨʦʡ ʩʪʦʧʘʥʩʪʚʘ, ʧʨʝʟ ʧʝʨʠʦʜʘ 2017-2020 ʛ. ʚ ʀʇɸɿʈ Ăʅʠʢʦʣʘ 
ʇʫʰʢʘʨʦʚñ ʩʝ ʨʘʙʦʪʠ ʚʲʨʭʫ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘ ʤʘʰʠʥʘ ʟʘ 
ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʜʝʡʥʠʷ ʧʨʦʝʢʪ (ʬʠʛ.6) ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ ʝ 
ʠʟʛʨʘʜʝʥʘ ʥʘ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ.  
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ʌʠʛ. 6. ʀʜʝʝʥ ʧʨʦʝʢʪ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘ ʤʘʰʠʥʘ ʟʘ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

Figure 6. Conceptual design of a multifunctional implement for rose production 

 

ɺʢʣʶʯʚʘ ʙʘʟʦʚ (ʥʦʩʝʱ) ʤʦʜʫʣ, ʧʨʝʜʩʪʘʚʣʷʚʘʱ ʧʣʘʪʬʦʨʤʘ ʩ ʦʬʦʨʤʝʥʘ ʚ ʧʨʝʜʥʘʪʘ ʡ 
ʯʘʩʪ ʪʨʠʪʦʯʢʦʚʘ ʩʪʦʡʢʘ ʟʘ ʘʛʨʝʛʘʪʠʨʘʥʝ ʢʲʤ ʟʝʤʝʜʝʣʩʢʠ ʪʨʘʢʪʦʨ, ʤʦʥʪʠʨʘʥ ʧʦ 
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ʧʝʨʠʤʝʪʲʨʘ ʡ ʟʘʱʠʪʝʥ ʧʘʨʘʧʝʪ ʠ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʯʝʪʠʨʠʪʝ ʡ ʢʨʘʷ ʨʝʛʫʣʠʨʫʝʤʠ ʧʦ 
ʚʠʩʦʯʠʥʘ ʦʧʦʨʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʚʲʨʰʚʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʧʝʨʘʮʠʷ ʙʘʟʦʚʠʷʪ 
ʤʦʜʫʣ ʩʝ ʢʦʤʧʣʝʢʪʦʚʘ ʩ ʦʧʨʲʩʢʚʘʱʘ ʫʨʝʜʙʘ (ʬʠʛ. 6ʘ), ʨʝʟʠʪʙʝʥʘ ʫʨʝʜʙʘ (ʬʠʛ. 6ʙ) 
ʠʣʠ ʚʲʨʭʫ ʥʝʛʦ ʩʝ ʦʬʦʨʤʷʪ ʜʚʝ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʟʘ ʨʦʟʦʙʝʨʘʯʠ (ʬʠʛ.6ʚ). ʉ ʘʛʨʝʛʘʪʠʨʘʥ 
ʢʲʤ ʟʝʤʝʜʝʣʩʢʠ ʪʨʘʢʪʦʨ ʙʘʟʦʚ ʤʦʜʫʣ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʨʘʥʩʧʦʨʪʠʨʘʥʠ ʩʲʠʟʤʝʨʠʤʠ ʩ 
ʨʘʟʤʝʨʠʪʝ ʥʘ ʪʦʚʘʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ʝʜʨʦʛʘʙʘʨʠʪʥʠ ʪʦʚʘʨʠ, ʘ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʝʪʦ ʡ 
ʩʲʩ ʩʪʨʘʥʠʯʥʠ ʧʘʥʝʣʠ  ʜʘ ʙʲʜʘʪ ʧʨʝʚʦʟʚʘʥʠ ʥʘʩʠʧʥʠ ʠ ʥʝʛʦʣʝʤʠ ʧʦ ʨʘʟʤʝʨ 
ʟʝʤʝʜʝʣʩʢʠ ʪʦʚʘʨʠ. ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʘʰʠʥʘʪʘ ʟʘ ʨʦʟʠ  ʚ ʧʦʣʫʥʘʚʝʩʝʥ ʚʘʨʠʘʥʪ 
(ʬʠʛ.6ʛ) ʢʲʤ ʤʦʜʫʣʥʠʷ ʬʣʘʥʝʮ, ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥ ʮʝʥʪʨʘʣʥʦ ʚ ʟʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 
ʪʦʚʘʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ, ʝ ʟʘʭʚʘʥʘʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʟʦʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʭʦʜʦʚʦ 
ʢʦʣʝʣʦ. ʇʦʣʫʥʘʚʝʩʥʠʷʪ ʚʘʨʠʘʥʪ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʤʘʰʠʥʘ 
ʧʦʟʚʦʣʷʚʘ ʘʛʨʝʛʘʪʠʨʘʥʝʪʦ ʡ ʢʲʤ ʪʨʘʢʪʦʨʠ ʩ ʧʦ-ʥʠʩʢʘ ʤʦʱʥʦʩʪ ʠ ʧʨʝʚʦʟ ʥʘ ʪʦʚʘʨʠ, 
ʩʲʠʟʤʝʨʠʤʠ ʩ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪʪʘ ʥʘ ʪʨʘʢʪʦʨʥʘʪʘ ʥʘʚʝʩʥʘ ʩʠʩʪʝʤʘ. 

ʇʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘ ʧʨʝʜʭʦʜʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘʯʠʥ ʝ ʩʲʟʜʘʜʝʥ ʠʤʠʪʘʮʠʦʥʝʥ 3-D 
ʤʦʜʝʣ ʥʘ ʙʘʟʦʚʠʷ ʤʦʜʫʣ ʠ ʯʨʝʟ ʠʤʠʪʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 
ʤʘʪʝʨʠʘʣʠʪʝ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʤʫ. ʇʘʨʘʤʝʪʨʠʪʝ, ʢʘʩʘʝʱʠ ʨʘʟʧʨʲʩʢʚʘʯʠʪʝ ʠ ʪʷʭʥʦʪʦ 
ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʚʲʨʭʫ ʦʧʨʲʩʢʚʘʱʘʪʘ ʫʨʝʜʙʘ ʩ ʚʝʨʪʠʢʘʣʥʠ ʱʘʥʛʠ (ʬʠʛ.6ʘ), ʩʘ 
ʦʧʨʝʜʝʣʝʥʠ ʧʦ ʘʥʘʣʠʪʠʯʝʥ ʧʲʪ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠʷ ʧʨʦʜʫʢʪ AutoCad ʩʘ 
ʨʘʟʨʘʙʦʪʝʥʠ ʛʨʘʬʦ-ʘʥʘʣʠʪʠʯʥʠ ʤʦʜʝʣʠ (ʬʠʛ.7), ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʠʪʦ ʩʘ ʠʟʚʝʜʝʥʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʜʘʚʘʱʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʦʧʨʝʜʝʣʷʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, 
ʨʘʟʤʝʨʠʪʝ ʥʘ ʨʦʟʦʚʦʪʦ ʨʘʩʪʝʥʠʝ, ʩʭʝʤʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʨʦʟʦʚʦʪʦ ʥʘʩʘʞʜʝʥʠʝ, 
ʪʝʭʥʠʯʝʩʢʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ ʠ ʜʨ. 
ʀʟʧʦʣʟʚʘʡʢʠ ʩʦʬʪʫʝʨʥʠʷ ʧʨʦʜʫʢʪ Excel, ʩʘ ʩʲʟʜʘʜʝʥʠ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ, ʩ ʢʦʠʪʦ 
ʩʘ ʤʦʜʝʣʠʨʘʥʠ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠʪʝ ʝʣʝʤʝʥʪʠ 
ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʦʟʦʚʠʷ ʭʨʘʩʪ.  
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ʬʠʛ.7 ɻʨʘʬʦ-ʘʥʘʣʠʪʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʨʦʷ ʥʘ ʨʘʟʧʨʲʩʢʚʘʯʠʪʝ ʠ 
ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚʲʨʭʫ ʦʧʨʲʩʢʚʘʱʘʪʘ ʫʨʝʜʙʘ 

(ʘ) ʠ (ʙ) ʧʨʠ ʚʥʘʩʷʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʟʘ ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʩʲʦʪʚʝʪʥʦ ʚ ʮʷʣʘʪʘ ʟʦʥʘ ʠ 
ʧʦʣʦʚʠʥʘʪʘ ʟʦʥʘ ʧʦʜ ʢʦʨʦʥʘʪʘ ʥʘ ʭʨʘʩʪʘ; 
(ʚ) ʠ (ʛ) ʧʨʠ ʚʥʘʩʷʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʟʘ ʙʦʨʙʘ ʩ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ ʩʲʦʪʚʝʪʥʦ ʩ 
ʧʨʘʚʠ ʠ ɻ-ʦʙʨʘʟʥʠ ʱʘʥʛʠ. 

 

Figure 7. Graph-analytical models for determining the number of sprinklers and their 
location on the spraying system 

(a) and (ʙ) when applying herbicides for weed control to the whole zone and half of the 
zone under the crown of the bush, respectively; 
(ʚ) and (ʛ) when applying pesticides with line booms and L-shaped booms, respectively. 
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ɿʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʥʝʚʤʘʪʠʯʥʘ ʩʝʣʝʢʪʠʚʥʘ ʨʝʟʠʪʙʘ ʚ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʩ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʪʝʥʮʠʘʣʠʪʝ ʥʘ ʧʥʝʚʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʪʨʘʢʪʦʨ ʩʘ 
ʦʙʦʩʥʦʚʘʥʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʪʝʭʥʠʯʝʩʢʦ ʩʨʝʜʩʪʚʦ, ʢʦʝʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʟʠʪʙʘʪʘ 
ʜʘ ʧʦʟʚʦʣʷʚʘ ʠʟʚʦʟʚʘʥʝʪʦ ʥʘ ʦʪʩʪʨʘʥʝʥʠʷ ʦʪ ʭʨʘʩʪʠʪʝ ʨʘʩʪʠʪʝʣʝʥ ʤʘʪʝʨʠʘʣ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʦʨʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʦʧʠʪʥʠ 
ʦʙʨʘʟʮʠ ʥʘ ʱʘʥʛʦʚʠ ʦʧʨʲʩʢʚʘʱʠ ʫʨʝʜʙʠ ʟʘ ʨʝʩʫʨʩʦʩʧʝʩʪʷʚʘʱʦ ʚʥʘʩʷʥʝ ʥʘ 
ʧʨʝʧʘʨʘʪʠ ʟʘ ʙʦʨʙʘ ʩ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ ʠ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ 
ʚ ʨʦʟʦʚʠʪʝ ʨʘʩʪʝʥʠʷ (ʬʠʛ.8ʘ) ʠ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʦ ʚʥʘʩʷʥʝ ʥʘ ʭʝʨʙʠʮʠʜʠ ʚʲʪʨʝ ʚ ʨʝʜʘ 
ʥʘ ʥʘʩʘʞʜʝʥʠʷʪʘ ʩ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ (ʬʠʛ.8ʙ). ʀʟʨʘʙʦʪʝʥ ʝ ʦʪʢʲʩʚʘʱ ʤʦʜʫʣ ʠ ʝ 
ʢʦʤʧʣʝʢʪʦʚʘʥ ʚʘʨʠʘʥʪ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʤʘʰʠʥʘ ʟʘ ʧʥʝʚʤʘʪʠʯʥʘ ʩʝʣʝʢʪʠʚʥʘ 
ʨʝʟʠʪʙʘ ʚ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ (ʬʠʛ.8ʚ). 

 

   

( ʘ ) ( ʙ ) ( ʚ ) 

ʌʠʛ. 8 ʀʟʧʠʪʚʘʥʝ ʥʘ ʦʧʠʪʝʥ ʦʙʨʘʟʝʮ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘ ʨʘʙʦʪʥʘ ʤʘʰʠʥʘ 

ʘ) ʟʘ ʙʦʨʙʘ ʩ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ ʠ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ ʚ 
ʨʦʟʦʚʠʪʝ ʨʘʩʪʝʥʠʷ; 
ʙ) ʟʘ ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ; 
ʚ) ʟʘ ʧʥʝʚʤʘʪʠʯʥʘ ʩʝʣʝʢʪʠʚʥʘ ʨʝʟʠʪʙʘ ʚ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ. 
 

Figure 8. Testing of a prototype of a multifunctional implement for rose production 

(a) for the control of diseases and pests and the regulation of physiological processes in 
rose plants; 
ʙ) for weed control; 
ʚ) for pneumatic selective pruning in rose plantations. 

 

ʇʨʠ ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʪʨʠ ʝʪʘʧʘ ʪʝʩʪʦʚʝ ʩʘ ʜʦʢʘʟʘʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʟʜʨʘʚʠʥʘ ʠ 
ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʧʨʠʛʦʜʥʦʩʪ ʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʨʘʙʦʪʥʘ ʤʘʰʠʥʘ. ʇʨʠ 
ʧʨʦʚʝʜʝʥʠʪʝ ʚ ʧʦʣʩʢʠ ʫʩʣʦʚʠʷ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʥʝʡʥʠ ʚʘʨʠʘʥʪʠ ʝ 
ʫʩʪʘʥʦʚʝʥʦ, ʯʝ: 

-  ʚʘʨʠʘʥʪʲʪ ʟʘ ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ ʚʥʘʩʷʥʠ ʭʝʨʙʠʮʠʜʠ ʚ 
ʧʨʠʝʪʠʪʝ ʥʦʨʤʠ, ʢʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʧʣʝʚʝʣʝʥʦʩʪ ʩʝ ʠʟʙʠʨʘ 
ʩʭʝʤʘʪʘ ʥʘ ʧʨʲʩʢʘʥʝ (Ăʮʷʣ ʨʝʜñ ʠʣʠ Ăʧʦʣʦʚʠʥ ʨʝʜñ) ʠ ʥʘʣʷʛʘʥʝʪʦ ʥʘ ʨʘʙʦʪʥʘʪʘ 
ʪʝʯʥʦʩʪ ʚ ʦʧʨʲʩʢʚʘʱʘʪʘ ʫʨʝʜʙʘ; 

- ʩ ʚʘʨʠʘʥʪʘ ʟʘ ʙʦʨʙʘ ʩ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ ʧʨʲʩʢʘʥʝʪʦ ʩ ʧʨʘʚʠ ʠ ɻ-
ʦʙʨʘʟʥʠ ʱʘʥʛʠ ʦʩʠʛʫʨʷʚʘ ʢʘʧʢʦʚʦʪʦ ʧʦʢʨʠʪʠʝ ʠ ʨʘʟʭʦʜʥʘ ʥʦʨʤʘ, 
ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʘ ʙʦʨʙʘ ʩ ʪʷʭ; 

- ʩ ʚʘʨʠʘʥʪʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʥʝʚʤʘʪʠʯʥʘ ʩʝʣʝʢʪʠʚʥʘ ʨʝʟʠʪʙʘ ʝ 
ʚʲʟʤʦʞʥʘ ʨʝʟʠʪʙʘ ʥʘ ʨʦʟʦʚʠ ʣʝʪʦʨʘʩʪʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʨʘʢʪʦʨʥʘʪʘ 
ʧʥʝʚʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʥʘʣʷʛʘʥʝʪʦ ʠ ʦʙʝʤʲʪ ʥʘ ʥʘʣʠʯʥʠʷ ʚʲʟʜʫʭ ʚʲʚ 
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ʚʲʟʜʫʰʥʠʷ ʨʝʟʝʨʚʦʘʨ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʠ ʧʦʟʚʦʣʷʚʘʪ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 
ʨʝʟʠʪʙʝʥʘʪʘ ʦʧʝʨʘʮʠʷ ʙʝʟ ʧʨʝʢʲʩʚʘʥʝ. 

ʇʨʝʧʦʪʚʲʨʜʝʥʠ ʩʘ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʩʪʨʘʥʠ ʥʘ ʨʝʘʣʠʟʠʨʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘʯʠʥ ʟʘ 
ʤʝʭʘʥʠʟʠʨʘʥʝ ʙʨʘʥʝʪʦ ʥʘ ʨʦʟʦʚ ʮʚʷʪ (Bozhkov et al., 2015; 2017), ʢʘʪʦ ʩʘ ʠʟʪʲʢʥʘʪʠ 
ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠʷ ʝʜʥʦʤʦʜʫʣʝʥ ʚʘʨʠʘʥʪ, ʤʝʞʜʫ ʢʦʠʪʦ:  

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʩ ʤʘʣʢʠ ʪʨʘʢʪʦʨʠ, ʢʘʢʚʠʪʦ ʧʨʠʪʝʞʘʚʘʪ ʛʦʣʷʤʘʪʘ ʯʘʩʪ 
ʦʪ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ;   

- ʨʝʜʫʮʠʨʘʥʠ ʟʘʛʫʙʠ ʥʘ ʚʨʝʤʝ ʟʘ ʟʘʤʷʥʘ ʥʘ ʩʲʜʦʚʝʪʝ ʟʘ ʩʲʙʠʨʘʥʠʷ ʨʦʟʦʚ ʮʚʷʪ 
ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ;  

- ʦʙʣʝʢʯʘʚʘʥʦ ʘʛʨʝʛʘʪʠʨʘʥʝ ʠ ʧʘʨʢʠʨʘʥʝ ʠ ʜʨ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʤʘʰʠʥʘ ʟʘ ʨʦʟʠ ʙʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʠʟʣʦʞʙʘ ɸɻʈɸ-2020, ʢʲʜʝʪʦ ʙʝ ʦʮʝʥʝʥʘ ʩ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʥʘʛʨʘʜʘ 
(ɿʣʘʪʝʥ ʧʣʘʢʝʪ ʠ ʜʠʧʣʦʤ) ʚ ʨʘʟʜʝʣʘ Ăʄʘʰʠʥʠ, ʠʥʚʝʥʪʘʨ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 
ʨʘʩʪʝʥʠʝʚʲʜʩʪʚʦʪʦñ ʥʘ ʢʦʥʢʫʨʩʘ ʟʘ ʠʥʦʚʘʮʠʠ. ʀʥʪʝʨʝʩʲʪ ʩʨʝʜ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʦʪ 
ʙʨʘʥʰʘ ʠ ʦʪʟʚʫʢʲʪ, ʢʦʡʪʦ ʧʦʣʫʯʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʚ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʘʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʙʷʭʘ ʚʧʝʯʘʪʣʷʚʘʱʠ. ʇʦʜʘʜʝʥʘʪʘ ʟʘʷʚʢʘ ʚ ʇʘʪʝʥʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ɹʲʣʛʘʨʠʷ ʙʝ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʠ ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʪʦ ʧʦʣʝʟʝʥ 
ʤʦʜʝʣ ʩ ʠʤʝʪʦ Ăʄʦʜʫʣʥʘ ʤʘʰʠʥʘ ʟʘ ʨʦʟʠò ʩ ʨʝʛʠʩʪʨʘʮʠʦʥʝʥ ˉ 3882 ʧʨʠʦʨʠʪʝʪ ʦʪ 
21.07.2020 ʛ. 

ɺ ʀʇɸɿʈ Ăʅʠʢʦʣʘ ʇʫʰʢʘʨʦʚñ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚʲʨʭʫ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ 
ʩʲʱʝʩʪʚʫʚʘʱʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ 
ʜʝʡʥʦʩʪʠ ʧʨʠ  ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʧʨʦʜʲʣʞʘʚʘʪ. 
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ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʦʪʛʦʚʘʨʷ ʥʘ ʧʨʠʟʠʚʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʆʆʅ ʧʦ ʧʨʝʭʨʘʥʘ ʥʘ 
ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʟʝʤʝʜʝʣʠʝ (ʌɸʆ), ʜʝʚʠʟʘ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠʷ ʩʲʶʟ ʧʦ ʧʦʯʚʝʥʠ ʥʘʫʢʠ 
ʠ ɻʣʦʙʘʣʥʦʪʦ ʧʦʯʚʝʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ, ʩʪʘʥʘʣʠ ʤʦʪʦ ʥʘ ʉʚʝʪʦʚʥʠʷ ʜʝʥ ʥʘ ʧʦʯʚʘʪʘ 
Ăʇʦʜʜʲʨʞʘʡʪʝ ʧʦʯʚʘʪʘ ʞʠʚʘ, ʟʘʱʠʪʘʚʘʡʪʝ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝò. ʇʦʚʠʢʲʪ ʥʘ 
ʪʝʟʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʪʠʯʘ ʦʪ ʥʘʩʪʲʧʠʣʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʧʨʦʮʝʩʠʪʝ ʥʘ 
ʩʚʨʲʭʥʘʩʝʣʝʥʦʩʪ ʥʘ ʟʝʤʷʪʘ ʠ ʩʚʨʲʭʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʦʯʚʝʥʠʪʝ ʠ ʧʦʟʝʤʣʝʥʠ ʨʝʩʫʨʩʠ 
ʠ ʧʨʦʜʦʚʦʣʩʪʚʝʥʘʪʘ ʢʨʠʟʘ ʚ ʩʚʝʪʘ, ʢʦʠʪʦ ʧʨʷʢʦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʧʝʜʦʢʣʠʤʘʪʘ, 
ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝʪʦ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ 
ʭʠʜʨʦʪʝʨʤʠʯʥʠʪʝ ʨʝʞʠʤʠ ʥʘ ʧʦʯʚʠʪʝ, ʦʪʜʝʣʥʠʪʝ ʨʘʡʦʥʠ ʠ ʧʦʜʨʘʡʦʥʠ ʚ ʩʪʨʘʥʘʪʘ ʧʦ 
ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ, ʧʦʢʨʠʪʠʝʪʦ ʠʤ ʩ ʙʠʦʢʣʠʤʘʪʠʯʥʠʪʝ ʠ ʣʝʩʦʨʘʩʪʠʪʝʣʥʠ ʧʦʷʩʠ, 
ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʧʨʦʪʠʯʘʱʠʪʝ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʥʠ ʧʨʦʮʝʩʠ. ʉʧʝʮʠʘʣʥʦ 
ʤʷʩʪʦ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʠ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʤʠʢʨʦʙʠʘʣʥʦʪʦ 
ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʟʥʘʯʝʥʠʝʪʦ ʤʫ ʟʘ ʧʨʘʢʪʠʢʘʪʘ. ʅʘʧʨʘʚʝʥʠʪʝ ʧʨʦʛʥʦʟʠ ʟʘ 
ʥʘʩʪʲʧʠʣʠʪʝ ʧʨʦʤʝʥʠ ʠ ʧʨʦʮʝʩʠ ʜʦʢʘʟʚʘʪ, ʯʝ ʱʝ ʥʘʩʪʲʧʠ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʦʨʥʘʪʘ 
ʛʨʘʥʠʮʘ ʥʘ ʛʦʨʘʪʘ ʢʲʤ ʩʫʙʘʣʧʠʡʩʢʠʷ ʧʦʷʩ ʠ ʱʝ ʟʘʧʦʯʥʘʪ ʧʨʦʮʝʩʠ ʥʘ ʧʦʩʪʝʧʝʥʥʦ, ʥʦ 
ʪʨʘʡʥʦ ʥʘʩʪʘʥʷʚʘʥʝ ʥʘ ʶʞʥʠ ʢʫʣʪʫʨʠ ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʷ ʬʦʥʜ ʥʘ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ 
(ʨʘʡʩʢʘ ʷʙʲʣʢʘ, ʩʤʦʢʠʥʷ, ʘʢʪʠʥʠʜʠʷ, ʭʠʥʘʧ, ʬʝʡʭʦʘ, ʬʠʩʪʘʰʢʘ ʠ ʜʨ.).  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʝʜʦʢʣʠʤʘʪ, ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, 
ʤʠʢʨʦʙʠʘʣʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝ, ʧʨʦʮʝʩʠ ʠ ʧʨʦʛʥʦʟʠ 

 

 

2020 ʛ.  ï ɻʦʜʠʥʘ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʆʆʅ ʠ ʌɸʆ ʦʙʷʚʠʭʘ 2020 ʛ. ʟʘ ɻʦʜʠʥʘ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʪʘʨʪʠʨʘ 
ʢʦʥʢʫʨʩʲʪ ʟʘ ʛʣʦʙʘʣʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʟʘ ʧʦʯʚʠʪʝ. ʅʘ ʉʚʝʪʦʚʥʠʷ ʜʝʥ ʥʘ ʧʦʯʚʘʪʘ ʩʘ 
ʧʦʩʚʝʪʝʥʠ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʬʦʨʫʤʠ ʠ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʢʦʥʢʫʨʩ ʥʘ ʪʝʤʘ Ăʇʦʜʜʲʨʞʘʤʝ 
ʧʦʯʚʘʪʘ ʞʠʚʘ, ʟʘʱʠʪʘʚʘʡʢʠ ʥʝʡʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝò. ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʆʆʅ ʧʦ 
ʧʨʝʭʨʘʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʟʝʤʝʜʝʣʠʝ (ʌɸʆ), ʄʝʞʜʫʥʘʨʦʜʥʠʷʪ ʩʲʶʟ ʧʦ ʧʦʯʚʝʥʠ 
ʥʘʫʢʠ ʠ ɻʣʦʙʘʣʥʦʪʦ ʧʦʯʚʝʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʧʨʠʟʦʚʘʭʘ ʫʯʝʥʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʠ, 
ʧʨʠʨʦʜʦʟʘʱʠʪʥʠʮʠ, ʧʨʦʩʚʝʪʠʪʝʣʠ ʠ ʧʦʣʠʪʠʮʠ ʜʘ ʧʦʧʫʣʷʨʠʟʠʨʘʪ ʥʘʫʯʥʠʪʝ ʟʥʘʥʠʷ ʠ 
ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʘ ʩʪʠʤʫʣʠʨʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʜʝʡʥʦʩʪʠ, ʘʥʛʘʞʠʨʘʥʦʩʪ ʠ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʢʠ ʯʦʚʝʢ ʥʘ ʧʣʘʥʝʪʘʪʘ ʚ ʦʧʘʟʚʘʥʝ ʥʘ 
ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʯʚʝʥʠʪʝ ʠ ʧʦʟʝʤʣʝʥʠ ʨʝʩʫʨʩʠ, ʢʦʠʪʦ ʩʘ ʬʘʢʪʦʨ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʜʦʚʦʣʩʪʚʝʥʠʷ ʧʨʦʙʣʝʤ. ʇʨʝʜʫʧʨʝʞʜʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʪʝ ʟʘ 
ʩʚʨʲʭʥʘʪʦʚʘʨʚʘʥʝʪʦ ʠʤ, ʟʘ ʩʚʨʲʭʥʘʩʝʣʝʥʦʩʪ ʥʘ ʟʝʤʷʪʘ ʠ ʥʝʜʦʩʪʠʛ ʥʘ ʭʨʘʥʘ ʥʝ ʩʘ ʦʪ 
ʜʥʝʩ. ʉʧʦʨʝʜ ʜʘʥʥʠ ʥʘ ʆʆʅ, ʧʣʦʱʪʘ ʥʘ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʠ ʧʣʦʜʦʨʦʜʥʠ ʧʦʯʚʠ ʚ 
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ʩʚʝʪʘ ʥʘʤʘʣʷʚʘ ʠ ʜʦʩʪʠʛʘ ʢʨʠʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ. ʉʚʝʪʦʚʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʢʲʤ ʆʆʅ ʧʦ 
ʧʨʝʭʨʘʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʟʝʤʝʜʝʣʠʝ ʩʲʦʙʱʠ, ʯʝ ʜʦ ʢʨʘʷ ʥʘ ʤ.ʩʝʧʪʝʤʚʨʠ ʪ.ʛ. ʦʪ 
ʛʣʘʜ ʩʘ ʫʤʨʝʣʠ 7 ʤʣʥ. ʜʫʰʠ, ʪ.ʝ. 7 ʧʲʪʠ ʧʦʚʝʯʝ ʦʪ ʧʨʝʜʠ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ. 
ʈʘʟʣʠʯʠʷʪʘ ʚ ʩʪʘʥʜʘʨʪʘ ʥʘ ʞʠʚʦʪ ʤʝʞʜʫ ʤʥʦʛʦ ʙʦʛʘʪʠʪʝ ʠ ʤʥʦʛʦ ʙʝʜʥʠʪʝ ʧʦʩʪʦʷʥʥʦ 
ʩʝ ʫʚʝʣʠʯʘʚʘʪ.  

 

ʂʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ ï ʬʫʥʜʘʤʝʥʪʘʣʥʠ 
ʧʨʦʙʣʝʤʠ 

ʇʨʝʟ 1994 ʛ. ʥʘ ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʧʦ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʨʘʞʜʘʝʤʦʩʪʪʘ ʚ ʂʘʡʨʦ ʫʯʝʥʠʪʝ 
ʧʨʝʜʫʧʨʝʞʜʘʚʘʪ, ʯʝ ʥʘʡ-ʚʘʞʥʠʷʪ ʬʘʢʪʦʨ ʝ ʠʟʭʨʘʥʚʘʥʝʪʦ ʠ ʭʨʘʥʘʪʘ ʝ ʪʘʟʠ, ʢʦʷʪʦ ʱʝ 
ʦʧʨʝʜʝʣʠ ʢʘʢʚʘ ʯʠʩʣʝʥʦʩʪ ʥʘ ʥʘʩʝʣʝʥʠʝ ʤʦʞʝ ʜʘ ʠʟʜʲʨʞʠ ʟʝʤʷʪʘ (ɹʣʠʟʥʘʢʦʚ ʠ 
ʄʠʪʦʚ, 2002). ʇʨʝʜʠ ʯʝʪʚʲʨʪ ʚʝʢ ʠʟʚʝʩʪʥʠʷʪ ʬʨʝʥʩʢʠ ʧʨʠʨʦʜʦʠʟʧʠʪʘʪʝʣ ɾʘʢ ʀʚ 
ʂʫʩʪʦ ʦʙʷʚʠ ʧʨʝʜ ʯʦʚʝʯʝʩʪʚʦʪʦ ʩʣʝʜʥʦʪʦ: Ăɼʥʝʩ ʩʘʤʦ ʩʚʨʲʭʥʘʩʝʣʝʥʦʩʪʪʘ ʥʘ 
ʧʣʘʥʝʪʘʪʘ ʝ ʢʘʪʘʩʪʨʦʬʘʣʥʘ. ʉʣʝʜ ʧʦ-ʤʘʣʢʦ ʦʪ 100 ʛ. ʥʘ ʟʝʤʷʪʘ ʱʝ ʞʠʚʝʷʪ 16 ʤʣʨʜ 
ʯʦʚʝʢʘ. ɺ ʥʘʰʠ ʜʥʠ ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʨʝʰʘʪ ʚʩʠʯʢʠ ʧʨʦʙʣʝʤʠ, ʩ 
ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʪʦʟʠ. ʏʠʩʣʦʪʦ 16 ʤʣʨʜ ʝ ʟʘʧʣʘʭʘ ʠ ʪʷ ʝ ʤʥʦʛʦ ʧʦ-ʩʠʣʥʘ ʦʪ ʚʩʠʯʢʠ 
ʟʘʤʲʨʩʷʚʘʥʠʷ. ʊʷ ʝ ʙʦʤʙʘ ʩʲʩ ʟʘʢʲʩʥʠʪʝʣò. ɺʲʚ ʌʨʘʥʮʠʷ ʜʝʤʦʢʨʘʪʠʯʥʘʪʘ ʦʙʱʥʦʩʪ ʚ 
ʩʚʝʪʘ (ʙʝʟ ʉɸʑ), ʧʦʜʧʠʩʘ ʇʘʨʠʞʢʦʪʦ ʩʧʦʨʘʟʫʤʝʥʠʝ ʦʪ 12.12.2015 ʛ. ʟʘ ʩʤʝʢʯʘʚʘʥʝ 
ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ʇʨʦʛʨʘʤʘʪʘ ʥʘ ɽʉ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʩʲʦʙʱʠ ʟʘ 
ʨʝʢʦʨʜʥʦ ʟʘʪʦʧʣʷʥʝ ʧʨʝʟ ʪʘʟʠ ʛʦʜʠʥʘ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʟʘ 12-ʤʝʩʝʯʝʥ 
ʧʝʨʠʦʜ ʜʦ ʤ.ʩʝʧʪʝʤʚʨʠ, ʧʣʘʥʝʪʘʪʘ ʝ ʙʠʣʘ ʩ ʙʣʠʟʦ 1,30 ʥʘʜ ʧʨʝʜʠʥʜʫʩʪʨʠʘʣʥʠʪʝ 
ʥʠʚʘ. ʊʦʚʘ ʝ ʪʨʝʚʦʞʥʦ, ʙʣʠʟʦ ʜʦ ʧʨʘʛʘ ʦʪ 1,50, ʩʣʝʜ ʢʦʡʪʦ ʟʘʧʦʯʚʘʪ ʟʥʘʯʠʤʠ 
ʢʣʠʤʘʪʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 
ɼʦʩʝʛʘ ʟʝʤʷʪʘ ʩʝ ʝ ʟʘʪʦʧʣʠʣʘ ʩʨʝʜʥʦ ʩ 10, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘ 
ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʩʤʲʨʪʦʥʦʩʥʠʪʝ ʛʦʨʝʱʠ ʚʲʣʥʠ, ʘ ʩʫʰʠʪʝ ʠ ʪʨʦʧʠʯʝʩʢʠʪʝ ʙʫʨʠ ʩʘ 
ʧʦ-ʨʘʟʨʫʰʠʪʝʣʥʠ ʦʪ ʥʘʜʠʛʘʱʠʪʝ ʩʝ ʤʦʨʝʪʘ. ʋʯʝʥʠʪʝ ʩʲʦʙʱʘʚʘʪ ʦʱʝ, ʯʝ 19 ʛʦʜʠʥʠ ʦʪ 
ʧʦʩʣʝʜʥʠʪʝ 20 ʩʘ ʥʘʡ-ʪʦʧʣʠʪʝ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʧʦʢʘʟʘʥʠʷʪʘ ʚ ʢʨʘʷ 
ʥʘ ʍɯʍ ʚʝʢ.  

 

ʇʝʜʦʢʣʠʤʘʪʲʪ, ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ï 
ʛʝʥʝʪʠʯʥʦ ʦʙʫʩʣʦʚʝʥʠ 

ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʜʘ ʩʝ ʠʟʫʯʘʚʘ ʧʝʜʦʢʣʠʤʘʪʘ, ʪʲʡ ʢʘʪʦ ʝ ʛʝʥʝʪʠʯʝʩʢʠ 
ʩʚʲʨʟʘʥ ʩ ʚʩʝʢʠ ʞʠʚ ʨʘʩʪʠʪʝʣʝʥ ʠ ʞʠʚʦʪʠʥʩʢʠ ʦʨʛʘʥʠʟʲʤ. ɿʥʘʥʠʷʪʘ ʟʘ ʧʦʯʚʝʥʦʪʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʝʢʦʣʦʛʦʩʲʦʙʨʘʟʥʦʪʦ ʠ ʝʬʝʢʪʠʚʥʦ ʧʦʣʟʚʘʥʝ ʥʘ ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ 
ʠʤʘʪ ʦʧʨʝʜʝʣʷʱʦ ʟʥʘʯʝʥʠʝ. ɹʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʩʷʢʦ ʨʘʩʪʝʥʠʝ ʠ ʚʩʷʢʘ 
ʦʪʛʣʝʞʜʘʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʢʫʣʪʫʨʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʦ ʦʪ ʪʷʭʥʘʪʘ ʛʝʥʝʪʠʯʥʘ ʠ 
ʘʛʨʦʙʠʦʣʦʛʠʯʥʘ ʚʟʘʠʤʦʦʙʚʲʨʟʘʥʦʩʪ ʤʝʞʜʫ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚʘʪʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʠ 
ʚʦʜʥʠ ʨʝʞʠʤʠ ʥʘ ʧʦʯʚʠʪʝ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʜʝʬʠʥʠʨʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʧʝʜʦʢʣʠʤʘʪʘ. ɹʦʷʜʞʠʝʚ (1986) ʫʩʪʘʥʦʚʷʚʘ ʩʣʝʜʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʥʠ ʠ ʚʦʜʥʠ ʨʝʞʠʤʠ 
ʟʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ: 1. ʪʝʨʤʦʢʩʝʨʠʯʝʥ (ʛʦʨʝʱ ʠ ʩʫʭ); 2. ʤʝʟʦʢʩʝʨʠʯʝʥ (ʪʦʧʲʣ ʠ ʩʫʭ); 3. 
ʤʝʟʦʫʩʪʠʯʝʥ (ʪʦʧʲʣ ʠ ʧʦʣʫʩʫʭ); 4. ʤʝʟʦʫʜʠʯʝʥ (ʪʦʧʲʣ ʠ ʚʣʘʞʝʥ) ʠ 5. ʢʨʠʦʫʜʠʯʝʥ 
(ʩʪʫʜʝʥ ʠ ʚʣʘʞʝʥ). ʊʘʢʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ, ʪʝ ʩʝ ʧʦʢʨʠʚʘʪ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʠ 
ʨʘʡʦʥʠ ʥʘ ɹʲʣʛʘʨʠʷ, ʘ ʠʤʝʥʥʦ: ʇʨʝʭʦʜʥʦ-ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘ, ʇʨʝʭʦʜʥʦ-
ʢʦʥʪʠʥʝʥʪʘʣʥʘ, ʋʤʝʨʝʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʥʘ, ʏʝʨʥʦʤʦʨʩʢʘ ʠ ʇʣʘʥʠʥʩʢʘ (ɼʠʥʝʚ ʠ ʄʠʰʝʚ, 
1980; ʉʪʘʥʝʚ, 1991). ʇʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʧʝʨʠʦʜʘ, ʧʨʝʟ ʢʦʡʪʦ ʧʦʯʚʠʪʝ ʩʘ ʩʫʭʠ, 
ʨʘʡʦʥʠʪʝ ʚ ʩʪʨʘʥʘʪʘ ʩʝ ʧʦʜʨʝʞʜʘʪ ʚ ʩʣʝʜʥʠʷ ʥʠʟʭʦʜʷʱ ʨʝʜ:  

1. ʈʘʡʦʥʠ ʠ ʧʦʜʨʘʡʦʥʠ ʩ ʥʝʧʨʝʢʲʩʥʘʪʘ ʩʫʰʘ (ʦʪ 79 ʜʦ 90 ʜʥʠ).  
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2. ʈʘʡʦʥʠ ʠ ʧʦʜʨʘʡʦʥʠ ʩ ʥʝʧʨʝʢʲʩʥʘʪʘ ʯʘʩʪʠʯʥʘ ʩʫʰʘ ʧʨʝʟ ʧʝʨʠʦʜʘ 04.08. 
ʜʦ 28.12. 

3. ʈʘʡʦʥʠ ʠ ʧʦʜʨʘʡʦʥʠ ʩ ʧʨʝʢʲʩʥʘʪʘ ʦʪ ʚʣʘʞʝʥ ʧʝʨʠʦʜ ʯʘʩʪʠʯʥʘ ʩʫʰʘ. 

4. ʈʘʡʦʥʠ, ʚʣʘʞʥʠ ʧʨʝʟ ʮʷʣʘʪʘ ʛʦʜʠʥʘ. 

ʊʝʤʧʝʨʘʪʫʨʥʠʷʪ ʨʝʞʠʤ ʥʘ ʧʦʯʚʘʪʘ ʝ ʦʧʨʝʜʝʣʝʥ ʥʘ 50 ʩʤ ʜʲʣʙʦʯʠʥʘ, ʘ ʚʦʜʥʠʷʪ 
ʨʝʞʠʤ ʩʝ ʦʪʥʘʩʷ ʟʘ ʜʲʣʙʦʯʠʥʘ ʤʝʞʜʫ 18 ʠ 50 ʩʤ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ. ʉʧʦʨʝʜ ɹʦʷʜʞʠʝʚ 
(1986), ʧʦʯʚʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʟʘ ʩʫʭʠ, ʢʦʛʘʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚʲʚ ʚʣʘʞʥʦʩʪ ʥʘ ʟʘʚʷʭʚʘʥʝ, 
ʟʘ ʚʣʘʞʥʠ ï ʢʦʛʘʪʦ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʝʜʝʣʥʘ ʧʦʯʚʝʥʘ ʚʣʘʛʘ ʠ ʟʘ ʯʘʩʪʠʯʥʦ ʩʫʭʠ ï 
ʢʦʛʘʪʦ ʠʣʠ ʚʣʘʛʘʪʘ ʝ ʧʦʚʝʯʝ ʦʪ ʚʣʘʞʥʦʩʪʪʘ ʥʘ ʟʘʚʷʭʚʘʥʝ, ʥʦ ʧʦ-ʤʘʣʢʘ ʦʪ ʧʨʝʜʝʣʥʘʪʘ, 
ʠʣʠ ʢʦʛʘʪʦ ʧʦʯʚʘʪʘ ʝ ʩʫʭʘ ʚ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʨʦʬʠʣʘ ʠ ʚʣʘʞʥʘ ʚ ʜʨʫʛʘ ʯʘʩʪ. ʆʪʜʝʣʥʠʪʝ 
ʢʣʠʤʘʪʠʯʥʠ ʦʙʣʘʩʪʠ ʠ ʪʝʭʥʠʪʝ ʭʠʜʨʦʪʝʨʤʠʯʥʠ ʨʝʞʠʤʠ ʠʤʘʪ ʚʘʞʥʘ ʨʦʣʷ ʟʘ 
ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʠ ʚ ʤʥʦʛʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ 
ʧʦʢʨʠʚʘʪ ʩ ʭʠʧʩʦʤʝʪʨʠʯʥʠʪʝ (ʙʠʦʢʣʠʤʘʪʠʯʥʠ) ʠ ʣʝʩʦʨʘʩʪʠʪʝʣʥʠ ʧʦʷʩʠ ʥʘ ʩʪʨʘʥʘʪʘ. 
ʉʧʦʨʝʜ ɺʝʣʯʝʚ ʠ ʜʨ. (1982), ʪʝ ʩʘ ʩʣʝʜʥʠʪʝ: 

1. ʇʦʷʩ ʥʘ ʢʩʝʨʦʪʝʨʤʘʣʥʠʪʝ ʜʲʙʦʚʠ ʛʦʨʠ (ʜʦ 700 ʤ ʥ.ʚ.) ʩ ʢʩʝʨʦʬʠʪʥʘ 
ʨʘʩʪʠʪʝʣʥʦʩʪ ʩ ʜʦʤʠʥʘʥʪʠ ʦʪ ʙʣʘʛʫʥ ʠ ʢʦʩʤʘʪ ʜʲʙ ʠ ʰʠʨʦʢʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʟʥʦʚʠʜʥʠ ʭʨʘʩʪʦʚʠʜʥʠ ʬʦʨʤʘʮʠʠ. ʊʝ ʩʝ ʷʚʷʚʘʪ 
ʬʠʪʦʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʦʯʚʠ ʩʲʩ ʩʣʘʙʦʨʘʟʚʠʪ ʠ ʠʣʫʚʠʘʣʥʦ-ʤʝʪʘʤʦʨʬʝʥ 
ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ (ʶʞʝʥ ʪʠʧ) ʠʣʠ ʥʘ ʪʘʢʠʚʘ ʩ ʧʨʦʬʠʣʥʘ 
ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʚ ʭʲʣʤʠʩʪʠʪʝ ʨʘʚʥʠʥʠ.  

2. ʇʦʷʩ ʥʘ ʤʝʟʦʬʠʣʥʠʪʝ ʜʲʙʦʚʠ ʛʦʨʠ (ʦʪ 600-700 ʜʦ 900-1000 ʤ ʥ.ʚ.) ʩ 
ʢʩʝʨʦʤʝʟʦʬʠʪʥʘ ʠ ʤʝʟʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʩ ʜʦʤʠʥʘʥʪʠ ʟʠʤʝʥ ʜʲʙ (ʛʦʨʫʥ) 
ʠ ʮʝʨ. ʊʝ ʩʘ ʬʠʪʦʠʥʜʠʢʘʪʦʨʠ ʛʣʘʚʥʦ ʥʘ ʧʦʯʚʠ ʩʲʩ ʩʣʘʙʦʨʘʟʚʠʪ ʠ/ʠʣʠ 
ʠʣʫʚʠʘʣʥʦ-ʤʝʪʘʤʦʨʬʝʥ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʠ ʪʘʢʠʚʘ ʩ ʧʦ-ʩʣʘʙʘ 
ʧʨʦʬʠʣʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ.  

3. ʇʦʷʩ ʥʘ ʙʫʢʦʚʠʪʝ ʛʦʨʠ (ʦʪ 900-1000 ʜʦ 1300-1500 ʤ ʥ.ʚ.) ʩ ʤʝʟʦʬʠʪʥʘ 
ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʜʦʤʠʥʘʥʪ ʦʙʠʢʥʦʚʝʥ ʙʫʢ, ʢʦʡʪʦ ʝ ʬʠʪʦʠʥʜʠʢʘʪʦʨ ʥʘ ʧʦʯʚʠ 
ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘ ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ, ʪʠʧʠʯʝʥ 
ʤʝʪʘʤʦʨʬʝʥ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʠ ʧʦ-ʩʣʘʙʦ ʙʠʦʣʦʛʠʯʥʦ 
ʠʟʚʝʪʨʷʥʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʯʚʠʪʝ ʦʪ ʧʦʷʩʘ ʥʘ ʤʝʟʦʬʠʣʥʠʪʝ ʜʲʙʦʚʠ ʛʦʨʠ. 

4. ʇʦʷʩ ʥʘ ʠʛʣʦʣʠʩʪʥʠʪʝ ʛʦʨʠ ʩ ʤʝʟʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ (ʦʪ 1300-1500 ʜʦ 
2000-2200 ʤ ʥ.ʚ.) ʠ ʜʦʤʠʥʘʥʪʠ ʩʤʲʨʯ, ʝʣʘ, ʯʝʨʝʥ ʠ ʙʷʣ ʙʦʨ, ʢʦʠʪʦ ʩʘ 
ʬʠʪʦʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʦʯʚʠ ʩ ʚʠʩʦʢʘ ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ ʠ 
ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ, ʧʦ-ʩʣʘʙ ʤʝʪʘʤʦʨʬʝʥ ʠ/ʠʣʠ ʩʣʘʙʦʨʘʟʚʠʪ 
ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ. 

5. ʇʦʷʩ ʥʘ ʩʫʙʘʣʧʠʡʩʢʦʪʦ ʨʝʜʢʦʣʝʩʠʝ, ʢʣʝʢʦʚʠ ʠ ʭʚʦʡʥʦʚʠ ʭʨʘʩʪʘʣʘʮʠ (ʦʪ 
2000-2200 ʜʦ 2500 ʤ ʥ.ʚ.) ʩ ʭʠʛʨʦʬʠʪʥʘ ʠ ʤʝʟʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʩ 
ʜʦʤʠʥʘʥʪ ʢʘʨʪʲʣ, ʢʦʡʪʦ ʩʝ ʷʚʷʚʘ ʬʠʪʦʠʥʜʠʢʘʪʦʨ ʥʘ ʧʦʯʚʠ ʩʲʩ ʩʣʘʙʦʨʘʟʚʠʪ 
ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ, ʘʢʪʠʚʥʦ ʬʠʟʠʯʥʦ ʠʟʚʝʪʨʷʥʝ ʠ 
ʯʠʤʦʦʙʨʘʟʫʚʘʥʝ, ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ 
ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ. 

6. ʇʦʷʩ ʥʘ ʘʣʧʠʡʩʢʘʪʘ ʧʩʠʭʨʦ ʠ ʢʨʠʦ ʨʘʩʪʠʪʝʣʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ 
ʩ ʧʦ-ʩʣʘʙʦ ʧʦʢʨʠʪʠʝ (ʦʪ 2500 ʜʦ 2925 ʤ ʥ.ʚ.) ʩ ʜʦʤʠʥʘʥʪʠ ʧʣʘʥʠʥʩʢʘ 
ʚʣʘʩʘʪʢʘ ʠ ʢʘʨʪʲʣ, ʢʦʠʪʦ ʩʝ ʷʚʷʚʘʪ ʬʠʪʦʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʦʯʚʠ ʩ ʧʦ-ʩʣʘʙʦ 
ʯʠʤʦʦʙʨʘʟʫʚʘʥʝ ʠ ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʦ-
ʤʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʘ ʦʪ ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ ʠ ʪʨʝʚʥʘʪʘ ʧʦʩʪʠʣʢʘ, ʚ 
ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʫʙʘʣʧʠʡʩʢʠʷ ʧʦʷʩ, ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʬʠʟʠʯʥʦʪʦ ʠʟʚʝʪʨʷʥʝ 
ʧʨʠ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʫʩʣʦʚʠʷ, ʥʘʯʘʣʥʦ ʠ ʩʣʘʙʦʨʘʟʚʠʪʦ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝ. 
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ɹʦʥʜʝʚ (1991) ʧʦʩʦʯʚʘ ʦʪʜʝʣʝʥ ʧʦʷʩ ʚ ʥʠʟʠʥʠʪʝ, ʢʦʪʣʦʚʠʥʠʪʝ ʠ ʥʠʟʠʥʥʠʪʝ ʧʦʣʝʪʘ ʩ 
ʭʠʛʨʦʬʠʪʥʘ, ʤʝʟʦʬʠʪʥʘ ʠ ʭʘʣʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʩ ʜʦʤʠʥʘʥʪʠ ʝʣʰʘ, ʚʲʨʙʘ, 
ʪʦʧʦʣʘ, ʤʝʪʣʠʮʘ, ʩʪʲʢʣʝʥʢʘ, ʚʣʘʩʘʪʢʘ ʠ ʜʨ., ʢʦʠʪʦ ʩʘ ʬʠʪʦʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʦʯʚʠ ʩ 
ʧʦʚʠʰʝʥʦ ʧʨʝʦʚʣʘʞʥʷʚʘʥʝ, ʟʘʙʣʘʪʷʚʘʥʝ ʠ ʟʘʩʦʣʷʚʘʥʝ. ʊʦʟʠ ʧʦʷʩ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ 
ʠ ʩ ʰʠʨʦʢʦ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʢʫʣʪʫʨʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʪʨʘʡʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ 
ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʦʤʝʥʠʪʝ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ, ʝʥʝʨʛʠʡʥʠʷ 
ʙʘʣʘʥʩ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʚʲʛʣʝʨʦʜʥʠʪʝ ʠ ʘʟʦʪʥʠ ʟʘʧʘʩʠ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ʈʘʩʪʠʪʝʣʥʦʩʪʪʘ ʚ ʦʪʜʝʣʥʠʪʝ ʙʠʦʢʣʠʤʘʪʠʯʥʠ ʧʦʷʩʠ ʦʧʨʝʜʝʣʷ ʧʦʯʚʝʥʦʪʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʤʝʥʠ ʚ 
ʦʨʛʘʥʠʯʥʘʪʘ ʠ ʤʠʥʝʨʘʣʥʘ ʯʘʩʪ ʥʘ ʧʦʯʚʘʪʘ ʠ ʢʘʪʦ ʮʷʣʦ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝʪʦ. ʆʪ 
ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʟʘ ʭʫʤʫʩʦʦʙʨʘʟʫʚʘʥʝʪʦ ʠ ʭʫʤʫʩʦʥʘʪʨʫʧʚʘʥʝʪʦ ʝ ʘʢʫʤʫʣʘʮʠʷʪʘ ʥʘ 
ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ (ʛʦʨʩʢʘ ʣʠʩʪʥʘ ʠ ʪʨʝʚʥʘ ʧʦʩʪʠʣʢʘ), ʦʧʨʝʜʝʣʷʥʘ ʢʘʪʦ 
ʧʦʩʪʠʣʢʦʦʙʨʘʟʫʚʘʥʝ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʘʜʧʦʚʲʨʭʥʦʩʪʥʠ ʦʨʛʘʥʦʛʝʥʥʠ ʭʦʨʠʟʦʥʪʠ. 
ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʚ ʠʛʣʦʣʠʩʪʥʠʪʝ ʛʦʨʠ, ʢʲʜʝʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʪʲʤʥʦʦʮʚʝʪʝʥʠ ʛʦʨʩʢʠ 
ʧʦʯʚʠ, ʩʝ ʦʙʨʘʟʫʚʘʪ ʥʘʡ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʜʟʝʤʥʘ ʤʘʩʘ, ʚʲʛʣʝʨʦʜʥʠ ʠ ʘʟʦʪʥʠ 
ʟʘʧʘʩʠ (ɾʠʷʥʩʢʠ, 2014). ʊʝ ʩʘ ʙʝʜʥʠ ʥʘ ʢʘʣʮʠʡ, ʢʘʣʠʡ, ʤʘʛʥʝʟʠʡ, ʥʦ ʙʦʛʘʪʠ ʥʘ 
ʩʠʣʠʮʠʡ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʦʮʝʩʠ ʥʘ ʦʧʦʜʟʦʣʷʚʘʥʝ (ʊʝʦʭʘʨʦʚ, 2019). ɺ 
ʰʠʨʦʢʦʣʠʩʪʥʠʪʝ ʛʦʨʠ ʥʘʜʟʝʤʥʘʪʘ ʙʠʦʤʘʩʘ ʝ ʙʦʛʘʪʘ ʥʘ ʢʘʣʮʠʡ, ʢʘʣʠʡ ʠ ʤʘʛʥʝʟʠʡ, ʥʦ 
ʢʦʣʠʯʝʩʪʚʦʪʦ ʡ ʝ ʧʦ-ʤʘʣʢʦ. ʇʨʠ ʪʨʝʚʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʧʨʦʪʠʯʘʪ ʧʨʦʮʝʩʠ ʥʘ 
ʯʠʤʦʦʙʨʘʟʫʚʘʥʝ ʠ ʙʠʦʤʘʩʘʪʘ ʠ ʦʨʛʘʥʠʯʥʦʪʦ ʚʝʱʝʩʪʚʦ ʩʝ ʘʢʫʤʫʣʠʨʘʪ ʦʪ ʢʦʨʝʥʦʚʘʪʘ 
ʩʠʩʪʝʤʘ, ʢʲʜʝʪʦ ʪʝ ʩʘ ʥʘʡ-ʚʠʩʦʢʠ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʭʦʨʠʟʦʥʪ, ʘ ʥʝ ʚ 
ʥʘʜʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʦʨʛʘʥʦʛʝʥʥʠ, (ʊʝʦʭʘʨʦʚ, 2003).  

ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʦʪʜʝʣʥʠʪʝ ʪʠʧʦʚʝ ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʙʠʦʣʦʛʠʯʥʠ ʚʠʜʦʚʝ ʩʘ ʦʪ 
ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʛʦʣʷʤʦʪʦ ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʟʣʠʯʥʠʷ 
ʧʝʜʦʤʦʨʬʠʟʲʤ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʠ ʦʨʛʘʥʠʯʥʘ ʯʘʩʪ ʥʘ ʧʦʯʚʠʪʝ ʠ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ 
ʝʣʝʤʝʥʪʘʨʥʠʪʝ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʥʠ ʧʨʦʮʝʩʠ. ʆʩʦʙʝʥʘ ʝ ʨʦʣʷʪʘ ʥʘ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠʷ ʩʚʷʪ, ʢʦʡʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʩʣʦʞʥʠ ʙʠʦʛʝʦʭʠʤʠʯʥʠ 
ʧʨʦʮʝʩʠ ʥʘ ʨʘʟʣʘʛʘʥʝ ʠ ʩʠʥʪʝʟ ʥʘ ʦʨʛʘʥʠʯʥʠ ʠ ʤʠʥʝʨʘʣʥʠ ʚʝʱʝʩʪʚʘ. ɺ ʩʲʩʪʘʚʘ ʥʘ 
ʧʦʯʚʝʥʠʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʫʯʘʩʪʚʘʪ ʘʚʪʦʪʨʦʬʥʠ (ʥʠʪʨʠʬʠʮʠʨʘʱʠ ʙʘʢʪʝʨʠʠ, 
ʩʝʨʦʙʘʢʪʝʨʠʠ, ʞʝʣʝʟʦʙʘʢʪʝʨʠʠ, ʚʦʜʦʨʦʜʥʠ ʙʘʢʪʝʨʠʠ) ʠ ʭʝʪʝʨʦʪʨʦʬʥʠ 
(ʘʟʦʪʬʠʢʩʠʨʘʱʠ, ʛʨʫʜʢʦʚʠ, ʩʧʦʨʦʦʙʨʘʟʫʚʘʱʠ ʠ ʥʝʩʧʦʨʦʦʙʨʘʟʫʚʘʱʠ ʙʘʢʪʝʨʠʠ) 
(ɻʶʨʦʚ ʠ ʂʦʣʯʝʚʘ, 1969). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʣʠʰʝʠʪʝ ʠ ʤʲʭʦʚʝʪʝ, ʘʢʪʠʥʦʤʠʮʝʪʠʪʝ, 
ʛʲʙʠʪʝ ʠ ʚʦʜʦʨʘʩʣʠʪʝ (ʟʝʣʝʥʠ, ʩʠʥʴʦʟʝʣʝʥʠ, ʜʠʘʪʦʤʦʚʠ), ʦʱʝ ʧʦʚʝʯʝ ʫʩʢʦʨʷʚʘʪ 
ʙʠʦʣʦʛʠʯʥʦʪʦ ʠʟʚʝʪʨʷʥʝ ʥʘ ʩʢʘʣʠʪʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʨʦʮʝʩʠ ʧʨʠ 
ʨʘʟʣʘʛʘʥʝ ʠ ʩʠʥʪʝʟ ʥʘ ʦʨʛʘʥʠʯʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ. ɹʠʦʣʦʛʠʯʥʠʪʝ ʬʘʢʪʦʨʠ (ʚʠʩʰʠ ʠ 
ʥʠʟʰʠ ʨʘʩʪʝʥʠʷ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʙʝʟʛʨʲʙʥʘʯʥʠ ʠ ʛʨʲʙʥʘʯʥʠ ʞʠʚʦʪʥʠ) ʦʧʨʝʜʝʣʷʪ 
ʛʦʣʷʤʦʪʦ ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʝ ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʤʘʣʢʠʷ 
ʙʠʦʣʦʛʠʯʝʥ ʢʨʲʛʦʚʨʘʪ ʠ ʛʦʣʝʤʠʷ ʛʝʦʣʦʛʠʯʝʥ ʢʨʲʛʦʚʨʘʪ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʚʝʱʝʩʪʚʘʪʘ 
ʚ ʧʨʠʨʦʜʘʪʘ ʠ ʦʙʝʜʠʥʷʚʘʪ ʩʠʩʪʝʤʘʪʘ ʣʠʪʦʩʬʝʨʘ ï ʙʠʦʩʬʝʨʘ ï ʧʝʜʦʩʬʝʨʘ. ʊʘʟʠ 
ʚʟʘʠʤʦʦʙʚʲʨʟʘʥʦʩʪ ʦʧʨʝʜʝʣʷ ʛʝʥʝʪʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʝʩʪʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʝʜʠʥʥʠʷ ʧʦʯʚʦʦʙʨʘʟʫʚʘʪʝʣʝʥ ʧʨʦʮʝʩ.  

 

ɻʝʥʝʪʠʯʝʥ ʠ ʘʛʨʦʙʠʦʣʦʛʠʯʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʤʠʢʨʦʙʠʘʣʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʥʝʨʛʠʡʥʠʷ ʙʘʣʘʥʩ ʥʘ 
ʧʦʯʚʠʪʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʙʠʚʠʪʝ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʢʫʣʪʫʨʠ ʝ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʷ ʭʘʨʘʢʪʝʨ 
ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ (ʂʦʩʪʦʚ, 1996; ɼʦʥʢʦʚʘ ʠ ʏʘʥʦʚʘ, 2007; ʂʘʣʦʷʥʦʚʘ ʠ 
ʜʨ., 2008; ʇʝʨʬʘʥʦʚʘ, 2012). ʅʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ ʧʦʢʘʟʚʘʪ 
ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʠ ʧʦʯʚʝʥʠ ʧʘʨʘʤʝʪʨʠ (Nedyalkova et all, 
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2020). ɿʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʙʦʙʦʚʠ ʢʫʣʪʫʨʠ ʩʝ ʧʨʝʧʦʨʲʯʚʘʪ ʝʬʝʢʪʠʚʥʠ ʜʚʦʡʢʠ ʱʘʤʦʚʝ 
ʛʨʫʜʢʦʚʠ ʙʘʢʪʝʨʠʠ ʠ ʘʜʘʧʪʠʨʘʥʠ ʩʠʩʪʝʤʠ ʦʪ ʱʘʤʦʚʝ ʦʪ ʩʲʱʠʪʝ ʙʘʢʪʝʨʠʠ ʠ ʢʫʣʪʫʨʠ ʚ 
ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʠʩʝʣʘ ʩʨʝʜʘ ʥʘ ʧʦʯʚʘʪʘ. ɺʲʨʭʫ ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ ʩʝ ʧʨʠʣʘʛʘ ʠ 
ʝʬʝʢʪʠʚʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ, ʦʨʛʘʥʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʠ 
ʤʠʥʝʨʘʣʥʠ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʬʠʝʚʦ-ʦʚʝʩʝʥʠ ʠ ʪʨʝʚʥʠ ʩʤʝʩʢʠ. 
ɽʬʝʢʪʠʚʥʠ ʟʘ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʦʢʘʟʚʘʪ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʛʨʫʜʢʦʚʠ ʙʘʢʪʝʨʠʠ ʠ ʜʨʫʛʠ 
ʨʠʟʦʩʬʝʨʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʟʘ ʩʤʝʩʝʥʘ ʠʥʦʢʫʣʘʮʠʷ ʥʘ ʛʦʣʷʤ ʥʘʙʦʨ ʙʦʙʦʚʠ ʢʫʣʪʫʨʠ 
ï ʬʘʩʫʣ, ʩʦʷ, ʛʨʘʭ, ʥʘʭʫʪ, ʣʶʮʝʨʥʘ ʠ ʜʨʫʛʠ. ʉ ʛʦʣʷʤʘ ʧʨʘʢʪʠʯʝʩʢʘ ʥʘʩʦʯʝʥʦʩʪ ʝ 
ʧʨʝʜʣʦʞʝʥʘʪʘ ʠʥʦʢʫʣʘʮʠʷ ʩ ʬʦʩʬʦʨʦʨʘʟʣʘʛʘʱʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʯʨʝʟ ʢʦʷʪʦ ʩʝ 
ʚʲʚʝʞʜʘ ʯʠʩʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʧʨʠʡʦʤ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʬʦʩʬʦʨʥʠʷ ʨʝʞʠʤ ʥʘ 
ʧʦʯʚʘʪʘ, ʘ ʩʲʱʦ ʠ ʢʦʥʚʝʨʩʠʷ ʥʘ ʧʨʠʨʦʜʥʠ ʬʦʩʬʘʪʠ, ʥʘʤʠʨʘʱʠ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ 
ʠʟʛʦʪʚʷʥʝ ʥʘ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʥʠ ʪʦʨʦʚʝ (ʅʝʜʷʣʢʦʚʘ, ʊʘʣʝʚʘ, 2007). ʅʘ ʧʨʘʢʪʠʢʘ 
ʘʛʨʦʙʠʦʣʦʛʠʯʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʷʪʘ ʩʲʟʜʘʚʘ ʛʲʙʥʠ ʠ ʙʘʢʪʝʨʠʘʣʥʠ 
ʧʨʝʧʘʨʘʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʨʘʥʞʝʨʠʡʥʦʪʦ ʠ ʬʫʨʘʞʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 
(ɼʞʦʥʦʚʘ ʠ ʜʨ., 2011). ʂʦʤʧʦʩʪʠʨʘʥʝʪʦ ʝ ʚʘʞʝʥ ʘʛʨʦʙʠʦʣʦʛʠʯʝʥ ʤʝʪʦʜ, ʯʨʝʟ ʢʦʡʪʦ ʩʝ 
ʜʘʚʘʪ ʥʦʚʠ ʦʧʪʠʤʘʣʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʢʦʤʧʦʩʪʠ, ʩʲʜʲʨʞʘʱʠ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ, ʦʨʛʘʥʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʢʦʤʧʦʥʝʥʪʠ (ʇʝʪʢʦʚʘ ʠ ʜʨ., 2016). ɺʩʠʯʢʠ 
ʘʛʨʦʙʠʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʩʝ ʦʙʦʛʘʪʷʚʘʪ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʯʨʝʟ ʤʫʟʝʡʥʠ ʨʘʙʦʪʥʠ 
ʱʘʤʦʚʝ ʦʪ ʘʟʦʪʬʠʢʩʠʨʘʱʠ, ʬʦʩʬʦʨʦʨʘʟʣʘʛʘʱʠ ʠ ʮʝʣʫʣʦʟʦʨʘʟʣʘʛʘʱʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʤʠʢʦʨʠʟʥʠ ʛʲʙʠ, ʘʢʪʠʥʦʤʠʮʝʪʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ 
ʪʝʞʢʠ ʤʝʪʘʣʠ, ʧʝʩʪʠʮʠʜʠ ʠ ʥʝʬʪʦʟʘʤʲʨʩʠʪʝʣʠ. ʊʦʟʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʥ ʬʦʥʜ 
ʦʙʝʟʧʝʯʘʚʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʟʘ 
ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʷ ʬʦʥʜ ʠ ʫʩʪʦʡʯʠʚʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. ʆʩʚʝʥ ʪʦʚʘ, ʜʦʢʘʟʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʧʦʯʚʝʥʘʪʘ ʙʠʦʣʦʛʠʷ, ʚ ʯʘʩʪʥʦʩʪ ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʥʘʫʢʘ ʩ 
ʛʝʥʝʪʠʯʥʦ ʠ ʘʛʨʦʙʠʦʣʦʛʠʯʥʦ ʟʥʘʯʝʥʠʝ.  

 

ʇʨʦʛʥʦʟʠ ʟʘ ʧʨʦʤʝʥʠʪʝ ʚ ʧʝʜʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝ 

ʅʘʧʨʘʚʝʥʠʷʪ ʘʥʘʣʠʟ ʧʦʢʘʟʚʘ, ʯʝ ʤʠʢʨʦʙʠʘʣʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ,  
ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʞʠʚʦʪʠʥʩʢʠʷ ʩʚʷʪ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʮʷʣʦ ʧʦʯʚʝʥʦʪʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʇʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ ʜʦʚʝʞʜʘʪ ʜʦ ʧʨʦʤʝʥʠ ʚ ʧʝʜʦʢʣʠʤʘʪʘ, 
ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʥʘʩʦʢʘʪʘ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ, 
ʛʨʘʥʠʮʘʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ ʭʠʜʨʦʪʝʨʤʠʯʥʠ ʨʝʞʠʤʠ ʥʘ ʧʦʯʚʠʪʝ, ʱʝ ʩʝ ʠʟʤʝʩʪʚʘ 
ʚ ʧʦʩʦʢʘ ʢʲʤ ʧʦ-ʚʠʩʦʢʠʪʝ ʣʝʩʦʨʘʩʪʠʪʝʣʥʠ ʧʦʷʩʠ. ʅʘʚʣʠʟʘʥʝʪʦ ʠʤ ʚ ʛʦʨʥʠʪʝ 
ʭʠʧʩʦʤʝʪʨʠʯʥʠ ʧʦʷʩʠ ʱʝ ʠʟʤʝʩʪʚʘ ʠ ʛʨʘʥʠʮʘʪʘ ʥʘ ʛʦʨʘʪʘ ʢʲʤ ʩʫʙʘʣʧʠʡʩʢʠʷ ʧʦʷʩ. 
ʇʦ-ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʠ ʧʦ-ʚʠʩʦʢʦ ʘʪʤʦʩʬʝʨʥʦ ʟʘʩʫʰʘʚʘʥʝ, ʢʘʢʚʦʪʦ ʚʝʯʝ ʩʝ 
ʥʘʙʣʶʜʘʚʘ (ʤ.ʩʝʧʪʝʤʚʨʠ 2020 ʛ. ʩʝ ʧʦʩʦʯʚʘ ʢʘʪʦ ʥʘʡ-ʛʦʨʝʱʠʷʪ ʤʝʩʝʮ ʚ ʠʩʪʦʨʠʷʪʘ ʥʘ 
ʜʦʩʝʛʘʰʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ), ʱʝ ʩʝ ʦʪʨʘʟʠ ʥʘ 
ʟʘʩʫʰʘʚʘʥʝʪʦ ʥʘ ʧʦʯʚʠʪʝ, ʪ.ʝ. ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʠ ʚʦʜʥʠ ʨʝʞʠʤʠ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ, 
ʪʝʟʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʜʦʢʣʠʤʘʪʘ ʱʝ ʜʦʚʝʜʘʪ ʜʦ ʧʨʦʤʝʥʠ ʚ ʤʠʢʨʦʙʠʘʣʥʦʪʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ. ʉʦʢʦʣʦʚʩʢʘ (2010) ʩʲʦʙʱʘʚʘ ʟʘ 
ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʟʘʩʫʰʘʚʘʥʠʷ ʚ ʛʦʨʠʪʝ ʠ ʥʝʩʪʠʭʚʘʱʠ ʧʨʦʮʝʩʠ ʥʘ ʩʲʭʥʝʥʝ ʚ ʜʲʙʦʚʠʪʝ 
ʛʦʨʠ ʦʪ ʟʠʤʝʥ ʜʲʙ ʠ ʮʝʨ, ʠʛʣʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ ʯʝʨ ʙʦʨ, ʙʷʣ ʙʦʨ ʠ ʜʲʛʣʘʩʢʘ ʝʣʘ, 
ʦʩʦʙʝʥʦ ʪʝʟʠ, ʩʲʟʜʘʜʝʥʠ ʠʟʚʲʥ ʝʩʪʝʩʪʚʝʥʠʷ ʠʤ ʘʨʝʘʣ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. 
ʇʨʦʤʝʥʠʪʝ ʚʲʚ ʬʠʪʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʧʨʦʤʝʥʷ ʧʦʯʚʝʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ, ʢʦʷʪʦ ʝ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʥʘ ʚʲʥʰʥʠ ʚʲʟʜʝʡʩʪʚʠʷ, ʤʦʱʥʦʩʪʪʘ ʥʘ 
ʥʘʜʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʦʨʛʘʥʦʛʝʥʥʠ ʭʦʨʠʟʦʥʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʧʦʯʚʝʥʦʪʦ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ. ʂʘʪʦ ʮʷʣʦ, ʱʝ ʩʝ ʫʩʢʦʨʷʚʘʪ ʜʝʛʨʘʜʘʮʠʦʥʥʠʪʝ 
ʧʨʦʮʝʩʠ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʠ ʜʝʩʪʨʫʢʪʠʚʥʠʪʝ ʚʲʪʨʝ ʚ ʧʦʯʚʠʪʝ. ʀʟʢʫʩʪʚʝʥʦ 
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ʧʨʝʜʠʟʚʠʢʘʥʠʪʝ ʧʦʞʘʨʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 10-15 ʛ. ʩʘ ʩʝ ʫʚʝʣʠʯʠʣʠ ʨʷʟʢʦ ʠ ʱʝ 
ʧʨʦʜʲʣʞʘʪ ʜʘ ʥʘʨʘʩʪʚʘʪ, ʧʦʨʘʜʠ ʚʠʩʦʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʦʜʲʣʞʠʪʝʣʥʠʪʝ 
ʟʘʩʫʰʘʚʘʥʠʷ ʠ ʥʠʩʢʘʪʘ ʢʫʣʪʫʨʘ ʠ ʙʝʟʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʭʦʨʘʪʘ. ʊʦʚʘ ʱʝ ʫʩʢʦʨʷʚʘ ʪʝʟʠ 
ʧʨʦʮʝʩʠ ʠ ʱʝ ʦʛʨʘʥʠʯʘʚʘ ʝʩʪʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʚʘʥʝʪʦ, ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ 
ʠʟʚʝʪʨʷʥʝ, ʘʢʫʤʫʣʘʮʠʷ ʠ ʭʫʤʠʬʠʢʘʮʠʷ ʥʘ ʧʦʯʚʝʥʦʪʦ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ ʠ 
ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʫʩʪʦʡʯʠʚʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩʠ ʚ ʧʦʯʚʠʪʝ 
(Atanassova, Teoharov, 2010; ɺʝʣʠʟʘʨʦʚʘ ʠ ʜʨ., 2014). ʇʦʨʘʜʠ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ ʠ 
ʧʝʜʦʢʣʠʤʘʪʘ, ʢʘʪʦ ʮʷʣʦ ʥʘ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʛʦʨʠʪʝ, ʱʝ ʥʘʩʪʲʧʷʪ 
ʧʨʦʤʝʥʠ ʠ ʚ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʭʲʣʤʠʩʪʦ-ʨʘʚʥʠʥʥʘʪʘ ʯʘʩʪ ʠ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʷ ʬʦʥʜ ʥʘ ʩʪʨʘʥʘʪʘ. ʇʦʩʪʝʧʝʥʥʦ ʠ ʪʨʘʡʥʦ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ 
(ʧʦʢʨʘʡ ʨ.ɼʫʥʘʚ ʠ ʉʝʚʝʨʥʦʪʦ ʏʝʨʥʦʤʦʨʠʝ), ʱʝ ʟʘʧʦʯʥʘʪ ʜʘ ʩʝ ʦʪʛʣʝʞʜʘʪ ʶʞʥʠ 
ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʢʫʣʪʫʨʠ ʢʘʪʦ ʨʘʡʩʢʘ ʷʙʲʣʢʘ, ʩʤʦʢʠʥʷ, ʘʢʪʠʥʠʜʠʷ, ʭʠʥʘʧ, ʬʝʡʭʦʘ, 
ʬʠʩʪʘʰʢʘ ʠ ʜʨʫʛʠ. ɺʦʜʥʘʪʘ ʝʨʦʟʠʷ, ʧʦʨʦʠʪʝ ʠ ʥʘʚʦʜʥʝʥʠʷʪʘ ʱʝ ʫʚʝʣʠʯʘʚʘʪ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʨʝʦʚʣʘʞʥʷʚʘʥʝ ʠ ʟʘʙʣʘʪʷʚʘʥʝ ʠ ʜʝʣʲʪ ʥʘ ʧʨʝʦʚʣʘʞʥʝʥʠʪʝ, 
ʟʘʩʦʣʝʥʠʪʝ ʠ ʟʘʙʣʘʪʝʥʠʪʝ ʧʦʯʚʠ ʚ ʦʪʚʦʜʥʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʱʝ ʜʦʩʪʠʛʥʝ 
ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʩʠ ʩʪʘʪʫʩ, ʫʩʪʘʥʦʚʝʥ ʧʨʝʜʠ 50-60 ʛʦʜʠʥʠ. ʑʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ 
ʥʘʨʘʩʪʚʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʚʢʠʩʣʷʚʘʥʝ ʠ ʜʝʭʫʤʠʬʠʢʘʮʠʷ, ʦʩʦʙʝʥʦ ʚ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʠ 
ʧʣʦʜʦʨʦʜʥʠ ʧʦʯʚʠ, ʢʲʜʝʪʦ ʧʦʯʚʝʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ ʠ ʩʪʨʫʢʪʫʨʘ ʩʠʣʥʦ ʩʝ ʥʘʨʫʰʘʚʘʪ 
ʧʦʨʘʜʠ ʤʦʥʦʢʫʣʪʫʨʥʦʪʦ ʠ ʠʥʪʝʥʟʠʚʥʦ ʟʝʤʝʜʝʣʠʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 30 ʛʦʜʠʥʠ. 
ʅʝʧʣʘʥʦʤʝʨʥʦʪʦ ʠʟʩʠʯʘʥʝ ʥʘ ʛʦʨʠʪʝ ʠ ʣʝʩʦʟʘʱʠʪʥʠʪʝ ʧʦʷʩʠ ʚ ʯʝʨʥʦʟʝʤʥʘʪʘ ʟʦʥʘ ʠ 
ʥʝʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʙʠʦʟʘʱʠʪʥʠ ʟʘʣʝʩʠʪʝʣʥʠ ʤʝʨʢʠ ʱʝ ʫʩʢʦʨʷʚʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ 
ʚʝʪʨʦʚʘ ʠ ʚʦʜʥʘ ʝʨʦʟʠʷ ʢʘʢʪʦ ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʷ, ʪʘʢʘ ʠ ʚ ʛʦʨʩʢʠʷ ʬʦʥʜ ʥʘ 
ʩʪʨʘʥʘʪʘ. 
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ʈʝʟʶʤʝ 

ɺ ʜʦʢʣʘʜʘ ʝ ʧʨʝʜʣʦʞʝʥʘ ʚ ʩʠʥʪʝʟʠʨʘʥ ʚʠʜ ʤʝʪʦʜʠʢʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʣʝʚʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʤʝʪʦʜʠʢʘ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠ, ʚʝʛʘʪʘʮʠʦʥʥʠ, 
ʣʠʟʠʤʝʪʨʠʯʥʠ ʠ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʟʝʤʝʜʝʣʠʝʪʦ, ʢʲʜʝʪʦ ʩʘ ʦʪʯʝʪʝʥʠ 
ʜʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʥʘʫʢʘʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʚ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ 
ʦʩʥʦʚʥʠ ʛʨʝʰʢʠ, ʢʦʠʪʦ ʩʝ ʜʦʧʫʩʢʘʪ ʦʪ ʤʣʘʜʠ ʫʯʝʥʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʝʪʦʜʠʢʘ; ʧʦʣʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪ; ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ; ʛʨʝʰʢʠ 
ʧʨʠ ʘʥʘʣʠʟʘ 

 

Resume 

The report proposes in a synthesized form a methodology for experimental field research 
in agriculture and a methodology for laboratory, vegetation, lysimetric and other research 
in agriculture, which takes into account the achievements of science and practice in 
research. The main mistakes made by young scientists and PhD students in analyzing the 
results of experimental research are analyzed.  

Keywords: methodology; field experiment, statistical methods; analysis errors 

 

ʈʝʟʶʤʝ 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥ r ʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʤʝʪʦʜʦʣʦʛʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ, 
ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ 
ʫʯʪʝʥʳ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
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ʦʩʥʦʚʥʳʝ ʦʰʠʙʢʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʘʩʧʠʨʘʥʪʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʦʣʦʛʠʷ; ʧʦʣʝʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; 
ʦʰʠʙʢʠ ʘʥʘʣʠʟʘ 

 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʘʛʨʦʥʦʤʠʯʝʩʢʘ ʥʘʫʢʘ ʝ ʩʣʦʞʥʦ ʠ ʤʥʦʛʦʩʪʨʘʥʥʦ ʷʚʣʝʥʠʝ. ʊʦʚʘ ʝ 
ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʟʚʠʚʘʱʘ ʩʝ ʩʠʩʪʝʤʘ ʦʪ ʟʥʘʥʠʷ, ʪʝʦʨʝʪʠʯʥʠ ʧʦʟʠʮʠʠ ʠ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʝʪʦʜʠ. ʊʦʚʘ ʝ ʩʧʝʮʠʬʠʯʥʘ ʬʦʨʤʘ ʥʘ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ, ʪʚʦʨʯʝʩʢʠ 
ʧʨʦʮʝʩ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠʜʝʠ. ʊʦʚʘ ʝ ʥʘʡ-ʚʘʞʥʠʷʪ 
ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʝʤʝʜʝʣʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɸʛʨʦʥʦʤʠʯʝʩʢʘʪʘ ʥʘʫʢʘ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʦʩʥʦʚʠ ʠ 
ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʧʨʠʡʦʤʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ 
ʢʫʣʪʠʚʠʨʘʥʠʪʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʨʝʢʦʣʪʘʪʘ. ɿʘ ʨʝʰʘʚʘʥʝʪʦ 
ʥʘ ʪʝʟʠ ʧʨʦʙʣʝʤʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʝ ʨʘʟʰʠʨʷʚʘʪ ʥʘʫʯʥʠʪʝ ʟʥʘʥʠʷ, ʜʘ 
ʩʝ ʥʘʤʝʨʷʪ ʥʘʯʠʥʠ ʟʘ ʥʘʩʦʯʝʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʪʘ, ʜʘ ʩʝ ʚʲʚʝʜʘʪ ʨʘʟʣʠʯʥʠ 
ʥʦʚʠ ʬʦʨʤʠ ʠ ʩʦʨʪʦʚʝ ʟʝʤʝʜʝʣʩʢʠ ʢʫʣʪʫʨʠ, ʢʦʠʪʦ ʩʘ ʥʘʡ-ʘʜʘʧʪʠʚʥʠ ʢʲʤ ʫʩʣʦʚʠʷʪʘ 
ʥʘ ʩʨʝʜʘʪʘ, ʠ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʨʝʜʘʪʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʫʞʜʠʪʝ ʥʘ 
ʨʘʩʪʝʥʠʷʪʘ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʣʩʢʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʷʪʘ ʥʘ ʢʫʣʪʠʚʠʨʘʥʠʪʝ ʨʘʩʪʝʥʠʷ ʠ ʪʝʭʥʠʢʠ ʥʘ 
ʦʪʛʣʝʞʜʘʥʝ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ 
ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. 

ʂʲʤ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʦʪʥʘʩʷʪ ʣʘʙʦʨʘʪʦʨʥʠʪʝ, 
ʚʝʛʝʪʘʮʠʦʥʥʠʪʝ, ʣʠʟʝʤʝʪʨʠʯʥʠʪʝ ʠ ʧʦʣʩʢʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʦʠʪʦ ʚ ʩʲʯʝʪʘʥʠʝ ʩ 
ʥʘʙʣʶʜʝʥʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ 
ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʘʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʥʘʫʯʥʘʪʘ ʘʛʨʦʥʦʤʠʷ. ʉʨʝʜ ʪʷʭ ʦʩʥʦʚʝʥ ʝ 
ʧʦʣʩʢʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ, ʪ.ʝ. ʦʧʠʪʲʪ ʥʘ ʧʦʣʝʪʦ. ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʥʘ ʧʦʣʝʪʦ ʟʘʚʲʨʰʚʘ ʩ 
ʪʲʨʩʝʱʦ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʷ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʷ 
ʝʬʝʢʪ ʥʘ ʥʦʚʠ ʥʘʯʠʥʠ ʠʣʠ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʜʘʚʘ 
ʦʙʝʢʪʠʚʥʦ ʦʩʥʦʚʘʥʠʝ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʘʫʯʥʠʪʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʟʝʤʝʜʝʣʩʢʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʩʦʙʝʥʦʩʪʪʘ ʥʘ ʧʦʣʩʢʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʦʝʪʦ ʛʦ ʦʪʣʠʯʘʚʘ ʦʪ ʜʨʫʛʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ 
ʤʝʪʦʜʠ, ʝ, ʯʝ ʢʫʣʪʠʚʠʨʘʥʦʪʦ ʨʘʩʪʝʥʠʝ ʩʝ ʠʟʫʯʘʚʘ ʟʘʝʜʥʦ ʩ ʮʷʣʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ 
ʧʦʯʚʝʥʠ, ʢʣʠʤʘʪʠʯʥʠ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʬʘʢʪʦʨʠ, ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʠʣʠ 
ʜʠʨʝʢʪʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʫʩʣʦʚʠʷ. ʉʘʤʦ ʧʦʣʝʚʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝ ʜʘ ʫʩʪʘʥʦʚʠ 
ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʦʙʠʚʘ ʦʪ ʜʘʜʝʥʘ ʢʫʣʪʫʨʘ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʥʝʷ. 
ʆʩʚʝʥ ʪʦʚʘ ʠʤʘ ʚʲʧʨʦʩ, ʢʦʡʪʦ ʠʟʦʙʱʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʠʟʚʲʥ ʧʦʣʝʪʦ, 
ʥʘʧʨʠʤʝʨ ʩʠʩʪʝʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʛʨʠʞʠ ʟʘ ʨʘʩʪʝʥʠʷʪʘ, 
ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʦʨʦʚʝ ʚ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ, ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʪʦʨʦʚʝ 
ʠ ʭʝʨʙʠʮʠʜʠ ʩ ʜʨʫʛʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʤʝʪʦʜʠ, ʤʝʭʘʥʠʟʘʮʠʷ ʥʘ ʧʨʠʙʠʨʘʥʝ ʥʘ 
ʨʝʢʦʣʪʘʪʘ ʠ ʜʨ. (ɼʦʩʧʝʭʦʚ, 1985;  ʇʦʣʦʠʩ, 2013). 

ʎʝʥʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʦʣʝʚʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʚʠʩʠ ʦʪ ʩʧʘʟʚʘʥʝʪʦ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʤʝʪʦʜʦʣʦʛʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ. ʅʘʡ-ʚʘʞʥʠʪʝ ʦʪ ʪʷʭ ʩʘ ʩʣʝʜʥʠʪʝ: 
1) ʪʠʧʠʯʥʦʩʪ ʥʘ ʦʧʠʪʘ; 2) ʩʧʘʟʚʘʥʝ ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ ʝʜʠʥʩʪʚʝʥʦʪʦ ʡ ʨʘʟʣʠʯʠʝ 
3) ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪ ʚʲʨʭʫ ʩʧʝʮʠʘʣʥʦʦʪʜʝʣʝʥ ʟʝʤʝʥ ʫʯʘʩʪʲʢ; 4) ʦʪʯʠʪʘʥʝ 
ʥʘ ʨʝʢʦʣʪʘʪʘ ʠ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʦʧʠʪʘ ʧʦ ʩʲʱʝʩʪʚʦ. 

ʉʧʘʟʚʘʥʝʪʦ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʤʝʪʦʜʦʣʦʛʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʩʝ ʛʘʨʘʥʪʠʨʘ ʩ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʦʣʩʢʠʷ ʝʢʩʧʝʨʠʤʝʥʪ. ʇʦʜ ʤʝʪʦʜʠʢʘ ʥʘ ʧʦʣʝʚʠʷ 
ʝʢʩʧʝʨʠʤʝʥʪ ʩʝ ʨʘʟʙʠʨʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʲʩʪʘʚʥʠʪʝ ʤʫ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ 
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ʧʦʩʪʘʥʦʚʢʘʪʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ: ʙʨʦʷʪ ʥʘ ʚʘʨʠʘʥʪʠʪʝ, ʧʣʦʱʪʘ 
ʥʘ ʫʯʘʩʪʲʮʠʪʝ, ʪʷʭʥʘʪʘ ʬʦʨʤʘ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʚʪʦʨʝʥʠʝʪʦ, 
ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʦʚʪʦʨʝʥʠʷʪʘ ʥʘ ʫʯʘʩʪʲʮʠʪʝ ʠ ʚʘʨʠʘʥʪʠʪʝ ʚ ʨʘʡʦʥʘ, ʤʝʪʦʜʲʪ ʥʘ 
ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʢʦʣʪʘʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʚʲʚ ʚʨʝʤʝʪʦ. 

ʄʝʪʦʜʠʢʘʪʘ ʥʘ ʧʦʣʝʚʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʦʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ 
ʧʦʩʪʘʥʦʚʢʘʪʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʊʷ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ 
ʦʩʥʦʚʥʠ ʝʪʘʧʠ: ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʠʟʙʦʨ ʥʘ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʠ 
ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ ʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʡ, ʠʟʙʦʨ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ 
ʦʙʦʨʫʜʚʘʥʝ ʠ ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ, ʢʘʪʦ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʯʥʦʩʪ ʥʘ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ, ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ 
ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʠʟʫʯʘʚʘʥʠʪʝ ʦʙʝʢʪʠ ʚ ʥʘʫʯʥʘʪʘ 
ʘʛʨʦʥʦʤʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʚʟʘʠʤʩʪʚʘʥʠ ʦʪ 
ʦʙʣʘʩʪʪʘ ʥʘ ʪʦʯʥʠʪʝ ʥʘʫʢʠ - ʭʠʤʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʬʠʟʠʦʣʦʠʛʷ, ʘ ʪʘʢʘ ʩʲʱʦ 
ʩʚʦʠ ʩʧʝʮʠʬʠʯʥʠ ʤʝʪʦʜʠ. ʅʘ ʬʠʛ.1 ʝ ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 
ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʦʣʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪ, ʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʣʘʙʦʨʘʪʦʨʥʠʪʝ, ʚʝʛʝʪʘʮʠʦʥʥʠʪʝ, ʣʠʟʝʤʝʪʨʠʯʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ 
ʜʘʜʝʥʘ ʥʘ ʬʠʛ.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʊɽʀ 

ʋʚʦʜ:ɸʇ; ʇ; ʎʀ; ʆʇʀ; ʄʀ; 
ʄɽʀ 

1. ʂɸʇ; ɿʀ 2.ʊʇʇ/ ʍʀ 

 

ɺʌ ʀʇ 

ʄʉʀ 

ʇʃ ɹʀʆ ʇʇɽ 

ʊɿʇʇɽ 

ʅʂʆʀɽ 

ʆɼ 

ʄʂʇʇ ʆʄʈʆʂ 

ɼʆʇɽ 

4.ʄʆʈʇɽ 5.ʄɸʈʇɽ 

6.ʌʇʈʇɽ 

ʀʇʊʇ 

ʌʠʛ.1.ʉʪʨʫʢʪʫʨʘ ʠ ʝʣʝʤʝʥʪʠ ʥʘ 
ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʧʦʣʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪ 

3. ʄʇɽ 

ʀʇɿʋ 

ʊɽʀ-ʪʝʤʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ 
ʠʟʩʣʝʜʚʘʥʝ; ɸʇ-ʘʢʪʫʘʣʥʦʩʪ ʥʘ 
ʧʨʦʙʣʝʤʘ; ʇ-ʧʨʦʙʣʝʤ; ʎʀ-ʮʝʣ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝʪʦ; ʆʇʀ-ʦʙʝʢʪ ʠ 
ʧʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ; ʄʀ- 
ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ; ʄɽʀ-
ʤʝʪʦʜʠʢʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ 
ʠʟʩʣʝʜʚʘʥʝ; ʂɸʇ ʢʨʠʪʠʯʝʥ ʘʥʘʣʠʟ 
ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʨʦʙʣʝʤʘ; ɿʀ-
ʟʘʜʘʯʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ; ʊʇʇ/ʍʀ-
ʪʝʦʨʝʪʠʯ ʥʘ ʧʦʩʪʘʥʦʚʢʘ ʥʘ 
ʧʨʦʙʣʝʤʘ /ʭʠʧʦʪʝʟʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ; ʄʇɽ-ʤʝʪʦʜʠʢʘ ʥʘ 
ʧʦʣʩʢʠʷ ʝʢʩʧʝʨʠʤʝʥʪ; ɺʌ-ʚʭʦʜʥʠ 
ʬʘʢʪʦʨʠ; ʀʇ-ʠʟʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ; 
ʄʉʀ-ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʠʟʤʝʨʚʘʥʝ; ʀʇɿʋ-ʠʟʙʦʨ ʠ 

ʧʦʜʛʦʪʦʚ ʢʘ ʥʘ ʟʝʤʥʠʷ ʫʯʘʩʪʲʢ; 
ʇʃ-ʧʘʨʘʤʝʪʨʠ ʥʘ ʣʝʭʠʪʝ; ɹʀʆ - 
ʙʨʦʡ ʥʘ ʠʟʧʠʪʚʘʥʠʪʝ ʦʙʝʢʪʠ; ʇʇɽ-

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘ; ʊɿʇʇɽ-ʪʝʭʥʠʢʘ ʥʘ 
ʟʘʣʘʛʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʧʦʣʩʢʠʷ ʦʧʠʪ; ʅʂʆʀɽ-

ʥʘʙʣʶʜʝʥʠʝ, ʢʦʥʪʨʦʣ, ʠʟʤʝʨʚʘʥʝ 
ʠ ʦʪʯʠʪʘʥʝ; ʆɼ-ʦʪʯʠʪʘ ʥʝ ʥʘ 
ʜʦʙʠʚʘ; ʄʂʇʇ-ʤʝʪʦʜʠ ʟʘ 
ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʧʨʦʨʝʜʝʥʠʪʝ 
ʧʦʩʝʚʠ; ʆʄʈʆʂ-ʦʩʦʙʝʥʦʩʪʠ ʥʘ 
ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʢʫʣʪʫʨʠ; 
ɼʆʇɽ-ʜʦʢʫʤʝʥʪʠ ʠ ʦʪʯʝʪʥʦʩʪ ʥʘ 
ʧʦʣʩʢʠʷ ʝʢʩʧʝʨʠʤʝʥʪ; ʄʆʈʇɽ-
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ɿʘ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʚʠʜʦʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʘʪʘ ʥʘʫʢʘ ʪʨʷʙʚʘ ʜʘ 
ʩʝ:ƾʨʘʟʨʘʙʦʪʠ ʭʠʧʦʪʝʟʘ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʧʨʦʚʝʨʝʥʘ; ƾʩʲʟʜʘʜʝ ʧʨʦʛʨʘʤʘ ʟʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʨʘʙʦʪʘ; ƾ ʦʧʨʝʜʝʣʷʪ ʤʝʪʦʜʠʪʝ ʠ ʧʨʠʴʦʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʬʘʢʪʦʨʠʪʝ ʚʲʨʭʫ ʦʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ; ƾ ʦʩʠʛʫʨʷʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʧʨʦʮʝʜʫʨʠʪʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʥʘ; ƾ ʨʘʟʨʘʙʦʪʷʪ ʪʝʭʥʠʢʠ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ 
ʭʦʜʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ; ƾʧʦʜʛʦʪʚʷʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʩʨʝʜʩʪʚʘ 
(ʧʨʠʙʦʨʠ, ʦʙʦʨʫʜʚʘʥʝ, ʤʦʜʝʣʠ ʠ ʜʨ.); ƾ ʦʩʠʛʫʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʥʝʦʙʭʦʜʠʤʠʷ 
ʧʝʨʩʦʥʘʣ ʟʘ ʧʨʦʚʝʞʜʘʥʝ. 

ʅʘʫʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ ʜʝʬʠʥʠʮʠʷ ʝ ʤʝʪʦʜ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʪʝʦʨʠʷʪʘ ʠ ʭʠʧʦʪʝʟʠ 
ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʠʣʘ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ 
ʜʘʥʥʠ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʠ ʧʨʘʚʠʣʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ 
ʠʟʩʣʝʜʚʘʥʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ: ǅ 
ɼʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʟʘʜʘʯʠ, ʪ.ʝ. ʜʘ ʦʩʠʛʫʨʷʚʘ 
ʨʝʰʘʚʘʥʝʪʦ ʠʤ; ǅ ɼʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ 
ʥʘʫʢʘʪʘ (ʤʘʪʝʤʘʪʠʢʘʪʘ, ʪʝʭʥʠʢʘʪʘ ʠ ʜʨ.); ǅ ɼʘ ʦʩʠʛʫʨʷʚʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ǅ ɼʘ ʝ ʧʨʦʩʪʘ, ʷʩʥʘ ʠ 
ʜʦʩʪʲʧʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ; ǅ ɼʘ ʩʝ ʠʟʩʣʝʜʚʘ ʝʜʠʥ ʠ ʩʲʱ ʦʙʝʢʪ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ; ǅ ɼʘ 
ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʦʙʝʢʪʘ ʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʤʦʥʦʛʦ ʪʦʯʥʦ; ǅ ɼʘ ʩʝ 
ʠʟʫʯʘʚʘ ʠ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ ʦʙʝʢʪʲʪ; ǅ ɼʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʠʟʤʝʥʝʥʠʷʪʘ ʚ 
ʦʙʝʢʪʘ; ǅ ɼʘ ʩʝ ʧʦʣʫʯʘʚʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʠ ʜʦʩʪʘʪʲʯʥʦ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʠʯʝʩʢʠ 

 

ʄɸʈ 

ʎɽʀ 

ɿɽʀ 

ʆʇʄ 

ʆʀ 
ɺʌ ʀʇ 

ʋʀ 

ʂʉʆ 

ʄʀ ʆɽʀ 

ʈʇʀ 

ɺʨʀ ɹʀʆ 

ʄʆʈ 

ʌʇʈ 

ʌʠʛ.2.ʄʝʪʦʜʠʢʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ 
ʠʟʩʣʝʜʚʘʥʝ: ʎɽʀïʮʝʣ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ; ɿɽʀï
ʟʘʜʘʯʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ; ʆʇʄïʦʙʱʠ ʧʦʣʦʞʝʥʠʷ ʥʘ 
ʤʝʪʦʜʠʢʘʪʘ; ɺʌïʚʭʦʜʥʠ ʬʘʢʪʦʨʠ; 
ʀʇï ʠʟʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ; ʆʀïʦʙʝʢʪ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ; ʋʀ ïʫʩʣʦʚʠʷ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝ; ʂʉʆïʢʨʠʪʝʨʠʠ ʟʘ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʙʝʢʪʘ; ʄʀïʤʝʪʦʜʠ ʟʘ 
ʠʟʤʝʨʚʘʥʝ; ʆɽʀ ï ʦʙʦʨʫʜʚʘʥʝ ʠ 

ʝʢʠʧʠʨʦʚʢʘ ʟʘ ʠʟʤʝʨʚʘʥʝ; ʈʇʀïʨʝʜ ʟʘ 
ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ; ɺʨʀï
ʚʨʝʤʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ; ɹʀʆïʙʨʦʡ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ; ʄʆʈïʤʝʪʦʜʠ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ; ʄɸʈï
ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ; 
ʌʇʈïʬʦʨʤʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ 
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ʤʘʪʝʨʠʘʣ; ǅ ɼʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʚʝʨʢʘ ʧʨʠ ʩʲʱʠʷ ʢʦʤʧʣʝʢʩ ʦʪ ʫʩʣʦʚʠʷ; ǅ ɼʘ 
ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʫʩʧʦʨʝʜʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʨʫʛʦ ʠʟʩʣʝʜʚʘʥʝ ʩʲʩ ʩʲʱʘʪʘ ʮʝʣ, ʥʦ 
ʥʘ ʜʨʫʛʦ ʤʷʩʪʦ ʩʲʩ ʩʲʱʘʪʘ ʤʝʪʦʜʠʢʘ. 

ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʩʠʛʫʨʠ: 

ǒ ʮʝʣʝʥʘʩʦʯʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘʜ ʦʙʝʢʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ 
(ʭʠʧʦʪʝʟʘ, ʚʘʨʠʨʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ); ǒ ʩʲʟʜʘʚʘʥʝ ʠ ʬʠʢʩʠʨʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘ (ʧʦʜʙʦʨ ʥʘ ʦʙʝʢʪʠʪʝ, ʨʝʞʠʤʘ ʠ ʫʩʣʦʚʠʷʪʘ ʠʤ ʥʘ ʨʘʙʦʪʘ, ʩʨʝʜʩʪʚʘ ʟʘ 
ʠʟʤʝʨʚʘʥʝ); ǒ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ ʠʟʤʝʨʚʘʥʝ ʠ ʥʘʯʠʥʠʪʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝ; 
ǒ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʯʠʥʠʪʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʩʪʦʷʥʥʠ ʫʩʣʦʚʠʷ ʠ ʪʷʭʥʦʪʦ ʚʘʨʠʨʘʥʝ; 
ǒ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʝʤʧʠʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʢʲʤ ʪʝʦʨʝʪʠʯʥʠ ʦʙʦʙʱʝʥʠʷ. 

ɿʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʜʦʩʪʦʚʝʨʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩʣʝʜʥʦʪʦ: ƾ ʘʥʘʣʠʟ ʥʘ ʭʘʨʘʢʪʝʨʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ʦʙʝʢʪʘ ʚ ʮʷʣʦʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘ ʩʚʦʡʩʪʚʘʪʘ, ʧʨʝʜʚʠʜʝʥʠ ʚ ʮʝʣʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʦʪʦ 
ʜʠʩʝʨʪʘʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʠʤʘʱʠʪʝ ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʠ ʦʪ ʜʨʫʛʠ 
ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠʟʪʦʯʥʠʮʠ; ƾ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʛʨʘʤʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ; ƾ ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʠʟʙʦʨʘ ʥʘ 
ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʦʙʝʢʪ, ʠʟʙʠʨʘʥʝ ʥʘ ʪʷʭʥʘʪʘ 
ʨʘʟʤʝʨʥʦʩʪ, ʤʝʪʦʜ ʠ ʥʘʯʠʥ ʟʘ ʠʟʤʝʨʚʘʥʝ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ; ƾ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʩʠʯʢʠ 
ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʠʟʙʨʘʥʠʷ ʧʘʨʘʤʝʪʲʨ ʥʘ ʦʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ; ƾʨʘʟʛʣʝʞʜʘʥʝ 
(ʘʥʘʣʠʟ) ʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʚʭʦʜʥʠʪʝ ʬʘʢʪʦʨʠ ʠ ʧʘʨʘʤʝʪʨʠ ʟʘ 
ʦʮʝʥʢʘ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʦʙʝʢʪʘ; ƾ ʨʘʥʞʠʨʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ ʧʦ ʩʪʝʧʝʥ ʥʘ ʚʣʠʷʥʠʝ 
ʚʲʨʭʫ ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ; ƾ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʨʘʮʠʦʥʘʣʥʠʪʝ ʠʥʪʝʨʚʘʣʠ ʥʘ ʚʘʨʠʨʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʥʠʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ; ƾ ʬʠʢʩʠʨʘʥʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʬʘʢʪʦʨʠ ʥʘ ʦʧʨʝʜʝʣʝʥʦ 
(ʚʲʟʤʦʞʥʦ ʥʘʡ-ʜʦʙʨʦ) ʥʠʚʦ ʥʘ ʚʘʨʠʨʘʥʝ; ƾ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-
ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʭʝʤʘ ʥʘ ʦʧʠʪʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʫʩʪʘʥʦʚʢʘ, ʦʩʠʛʫʨʷʚʘʱʘ 
ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ; ƾ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʙʝʢʪʘ; ƾ ʧʦʜʙʦʨ ʥʘ ʠʟʤʝʨʠʪʝʣʥʘʪʘ ʘʧʘʨʘʪʫʨʘ; ƾ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʤʝʪʦʜʠʢʘ ʟʘ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ; ƾ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘ 
ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʲʨʚʠʯʥʠʪʝ ʜʘʥʥʠ, ʩ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʯʥʦʩʪ ʠ 
ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʚʩʷʢʦ ʢʦʤʧʣʝʢʩʥʦ ʥʘʫʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʘʪʘ ʥʘʫʢʘ ʤʦʞʝ 
ʜʘ ʙʲʜʘʪ ʧʦʪʚʲʨʜʠʪʝʣʥʠ ʠ ʥʦʚʠ ʨʝʟʫʣʪʘʪʠ (ʬʠʛ. 3). ʅʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʮʝʥʥʠ ʠ ʪʝ ʩʝ ʥʘʨʠʯʘʪ ʧʨʠʥʦʩʠ ʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ: ʩʲʱʝʩʪʚʝʥʦ 
ʥʘʫʯʥʠ ʧʨʠʥʦʩʠ, ʥʘʫʯʥʠ ʧʨʠʥʦʩʠ (ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠ), ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʠ, ʧʨʠʣʦʞʥʠ 
ʠ ʤʝʪʦʜʠʯʥʠ ʧʨʠʥʦʩʠ. ʀʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʥʦʚʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ: 
ʜʦʩʪʦʚʝʨʥʦʩʪ, ʟʥʘʯʠʤʦʩʪ ʠ ʦʙʦʩʥʦʚʘʥʦʩʪ. 

ʇʨʠʥʦʩʲʪ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʠʟʩʣʝʜʦʚʘʪʝʣʷʪ ʠʣʠ ʢʦʣʝʢʪʠʚʲʪ ʯʨʝʟ ʩʚʦʝʪʦ ʥʘʫʯʥʦ 
ʠʟʩʣʝʜʚʘʥʝ ʧʨʠʚʥʘʩʷ ʢʲʤ ʥʘʫʯʥʦʪʦ ʧʦʟʥʘʥʠʝ ʚ ʜʘʜʝʥʦ ʥʘʫʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʇʨʠʥʦʩʠʪʝ ʦʪ ʥʘʫʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ: 

1. ʉʲʱʝʩʪʚʝʥ ʥʘʫʯʝʥ ʧʨʠʥʦʩ ʝ ʜʦʩʪʠʞʝʥʠʝ, ʢʦʝʪʦ ʧʦʩʪʘʚʷ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʚʦ ʥʘʫʯʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʣʠ ʩʘ ʧʦʣʫʯʝʥʠ ʩʲʱʝʩʪʚʝʥʠ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʚ 
ʩʲʱʝʩʪʚʫʚʘʱʦ ʥʘʫʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʣʠ ʧʲʢ ʨʝʟʫʣʪʘʪ ʩ ʭʘʨʘʢʪʝʨ ʥʘ ʦʪʢʨʠʪʠʝ. 

2. ʅʘʫʯʝʥ ʧʨʠʥʦʩ (ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʥ) ʝ ʜʦʩʪʠʞʝʥʠʝ, ʦʨʠʛʠʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʧʨʦʙʣʝʤʘ ʦʪ ʥʘʫʯʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʦʙʱ ʭʘʨʘʢʪʝʨ ʠ ʚʘʣʠʜʥʦʩʪ. 

3. ʇʨʠʣʦʞʝʥ ʧʨʠʥʦʩ ʝ ʢʦʥʢʨʝʪʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʪʷʩʥʦ ʬʦʨʤʫʣʠʨʘʥʘ ʟʘʜʘʯʘ ʦʪ 
ʜʘʜʝʥʦ ʥʘʫʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘ ʧʨʠʣʦʞʠʤʦʩʪ, 
ʦʨʠʛʠʥʘʣʥʠ ʤʦʤʝʥʪʠ ʚ ʠʟʙʦʨʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʩ ʚʘʞʥʦ 
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ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʘʢʪʠʢʘʪʘ. 

4. ʅʘʫʯʥʦ-ʧʨʠʣʦʞʝʥ ʧʨʠʥʦʩʝ ʦʨʠʛʠʥʘʣʥʦ ʨʝʰʝʥʠʝ ʠʣʠ ʦʨʠʛʠʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʯʘʩʪʝʥ ʧʨʦʙʣʝʤ ʚ ʜʘʜʝʥʦ ʥʘʫʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʜʦʚʝʜʝʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʩ 
ʦʙʱʥʦʩʪ ʚʘʣʠʜʥʘ ʟʘ ʪʨʝʪʠʨʘʥʠʷ ʢʣʘʩ ʯʘʩʪʥʠ ʧʨʦʙʣʝʤʠ.  

5. ʄʝʪʦʜʠʯʝʥ ʧʨʠʥʦʩ ʝ ʦʨʠʛʠʥʘʣʥʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʯʥʠ ʦʩʥʦʚʠ ʥʘ 
ʦʧʨʝʜʝʣʝʥʘ ʥʘʫʯʥʘ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʙʣʘʩʪ. 

 

 

 

 

 

 

 

 

 

 

 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʥʘʡ-ʚʘʞʥʘ ʨʦʣʷ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʘʛʨʦʥʦʤʠʯʝʩʢʘ ʥʘʫʢʘ ʠʛʨʘʷʪ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʜʘʥʥʠ. ʉʨʘʚʥʠʪʝʣʥʦ ʜʦ ʥʝʦʪʜʘʚʥʘ ʦʩʥʦʚʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʪʘʪʠʩʪʠʢʘʪʘ ʚ ʧʦʣʩʢʠʷ 
ʝʢʩʝʧʝʨʠʤʝʥʪ ʩʝ ʝ ʩʚʝʞʜʘʣʦ ʜʦ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠ ʪʝʭʥʠʪʝ 
ʛʨʝʰʢʠ. ɺ ʤʦʤʝʥʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ ʝ ʘʢʪʠʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʣʘʥʠʨʘʥʝ 
ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʲʜʝʪʦ ʦʩʥʦʚʥʦʪʦ ʤʫ ʠʟʠʩʢʚʘʥʝ ʝ ʨʘʥʜʦʤʠʟʠʨʘʥʝʪʦ ʥʘ 
ʥʝʢʦʥʪʨʦʣʠʨʘʥʠ ʫʩʣʦʚʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘʪ 
ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʩʠʩʪʝʤʘʪʠʯʥʠʪʝ ʛʨʝʰʢʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʧʠʪʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʟʥʘʯʠʪʝʣʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʥʝʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘʤʦ ʨʘʥʜʦʤʠʟʠʨʘʥʠʪʝ ʧʣʘʥʦʚʝ ʦʩʠʛʫʨʷʚʘʪ ʦʙʝʢʪʠʚʥʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʥʘʜʝʞʜʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ. ʊʫʢ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 
ʘʢʦ ʝʬʝʢʪʲʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷ ʬʘʢʪʦʨ ʝ ʤʘʣʲʢ, ʪʦʛʘʚʘ ʨʘʥʜʦʤʠʟʠʨʘʥ ʧʣʘʥ ʝ ʧʦ-
ʥʝʦʙʭʦʜʠʤ, ʦʪʢʦʣʢʦʪʦ ʘʢʦ ʬʘʢʪʦʨʲʪ ʝ ʩʲʩ ʟʥʘʯʠʪʝʣʝʥ ʝʬʝʢʪ. 

ʅʘʨʝʜ ʩ ʚʘʞʥʘʪʘ ʟʘʜʘʯʘ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪ, ʩʲʚʨʝʤʝʥʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʤʝʪʦʜʠ ʩʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 
ʦʪ ʥʘʙʣʶʜʝʥʠʷʪʘ ʠ ʦʧʠʪʠʪʝ. ʊʝ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʠʟʚʣʝʯʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʜʘʥʥʠ, ʜʘ ʩʝ ʧʨʝʮʝʥʠ ʢʦʣʢʦ ʟʥʘʯʠʤʠ ʠ ʨʝʘʣʥʠ ʩʘ 
ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʦʧʠʪʠʪʝ, ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʷʪʘ ʥʘ 
ʨʝʛʨʝʩʠʷʪʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʬʫʥʢʮʠʠ - ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʥʘ ʜʦʙʠʚʠʪʝ, 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ, ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʜʨʫʛʠ ʧʦʢʘʟʘʪʝʣʠ. 

ɿʘ ʥʦʚʠʪʝ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠ ʤʦʜʝʣʠ, ʤʝʪʦʜʠ ʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʤʣʘʜʠʪʝ ʫʯʝʥʠ, ʜʦʢʪʦʨʘʥʪʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʥʘʫʯʘʚʘʪ ʛʣʘʚʥʦ ʦʪ ʧʫʙʣʠʢʘʮʠʠʪʝ ʚ 
ʥʘʫʯʥʠʪʝ ʩʧʠʩʘʥʠʷ, ʥʘʫʯʥʠʪʝ ʪʨʫʜʦʚʝ ʥʘ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʠ ʥʘʫʯʥʦ-
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʠʥʩʪʠʪʫʪʠ, ʩʙʦʨʥʠʮʠʪʝ ʜʦʢʣʘʜʠ ʦʪ ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ, 
ʩʠʤʧʦʟʠʫʤʠ ʠ ʪ.ʥ. ʇʦʟʥʘʥʠʷʪʘ ʥʘ ʯʠʪʘʪʝʣʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ 
ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʩʢʨʦʤʥʠ, ʟʘʪʦʚʘ ʠʟʚʦʜʠʪʝ ʥʘ ʘʚʪʦʨʠʪʝ ʩʝ ʧʨʠʝʤʘʪ ʥʘ ʜʦʚʝʨʠʝ, ʢʘʪʦ 
ʘʙʩʦʣʶʪʥʠ ʠʩʪʠʥʠ. ʊʦʚʘ ʥʝ ʙʠ ʙʠʣʦ ʪʘʢʘ ʩʪʨʘʰʥʦ, ʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʙʷʭʘ 

 ʈʇɽ 

ʇʈ  ʅʈ/ʅ/ 

ɼ ɿ ʆ 

ʉʅ ʅ ʇ ʄ 

ʅʇ 

ʌʠʛ.3. ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʨʠʥʦʩʠʪʝ  
 
ʈʇɽ-ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ 
ʝʢʩʧʝʨʠʤʝʥʪ; ʇʈ-ʧʦʪʚʲʨʜʠʪʝʣʥʠ 
ʨʝʟʫʣʪʘʪʠ; ʅʈ/ʅ/ - ʥʦʚʠ ʨʝʟʫʣʪʘʪʠ 
/ʥʦʚʦʩʪ/; ɼ-ʜʦʩʪʦʚʝʨʥʠ; ɿ-ʟʥʘʯʠʤʠ; ʆ-
ʦʙʦʩʥʦʚʘʥʠ; ʉʅ-ʩʲʱʝʩʪʚʝʥʦ ʥʘʫʯʥʠ; 
ʅ-ʥʘʫʯʥʠ; ʇ-ʧʨʠʣʦʞʥʠ; ʄ-ʤʝʪʦʜʠʯʥʠ; 

ʅʇ-ʥʘʫʯʥʦ ʧʨʠʣʦʞʥʠ 
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ʧʨʘʚʠʣʥʦ ʠ ʢʦʨʝʢʪʥʦ ʠʟʧʦʣʟʚʘʥʠ ʠ ʘʥʘʣʠʟʠʪʝ ʧʨʝʮʠʟʥʦ ʠʟʚʲʨʰʝʥʠ, ʘ ʨʝʟʫʣʪʘʪʠʪʝ 
ʧʨʘʚʠʣʥʦ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʟʨʘʙʦʪʚʘʥʝ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. 

ɹʝʟ ʜʘ ʮʠʪʠʨʘʤʝ ʦʪ ʢʲʜʝ ʩʘ ʚʟʝʪʠ ʥʝʧʨʘʚʠʣʥʦ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʨʝʟʫʣʪʘʪʠ, ʢʦʡ ʝ ʘʚʪʦʨʲʪ ʠ ʪ.ʥ. ʱʝ ʩʠ ʧʦʟʚʦʣʠʤ ʜʘ ʧʦʩʦʯʠʤ ʚ ʢʘʢʚʦ ʩʝ ʩʲʩʪʦʠ 
ʩʲʱʥʦʩʪʪʘ ʥʘ ʜʦʧʫʩʥʘʪʘ ʛʨʝʰʢʘ, ʢʦʷʪʦ ʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʥʝʧʨʘʚʠʣʥʦʪʦ ʪʲʣʢʫʚʘʥʝ ʠ ʢʘʢ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʧʘʨʘʪ. 

ʆʩʥʦʚʥʠʪʝ ʛʨʝʰʢʠ, ʢʦʠʪʦ ʩʝ ʜʦʧʫʩʢʘʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ 
ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʦʤʧʣʝʢʩʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
(ʊʘʩʝʚ ʠ ʜʨ., 2010;  ʊʘʩʝʚ ʠ ʇʘʥʯʝʚ, 2017) ʩʘ: 

1. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 
ʩʲʦʙʨʘʟʷʚʘʤʝ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ ʥʘ 
ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ʉʲʟʜʘʪʝʣʠʪʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʟʘ ʙʦʨʙʘ ʩ ʙʦʣʝʩʪʠ ʧʦ 
ʨʘʩʪʝʥʠʷʪʘ ʠ ʜʲʨʚʝʩʥʠʪʝ ʚʠʜʦʚʝ ʠʟʩʣʝʜʚʘʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʝʧʘʨʘʪ ʚʲʨʭʫ ʦʙʝʢʪʘ ʠ 
ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʨʝʟʫʣʪʘʪʲʪ (R) ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʥʘ ʧʨʠʣʦʞʝʥʘʪʘ ʜʦʟʘ (ʭ) (ʬʠʛ. 4). 
ʆʪ ʘʥʘʣʠʟʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʬʠʛ. 4ʘ ʠʟʩʣʝʜʦʚʘʪʝʣʷʪ ʧʨʘʚʠ 
ʠʟʚʦʜʘ, ʯʝ ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʦʟʘʪʘ ʠ ʨʝʟʫʣʪʘʪʘ ʝ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ, ʪ.ʝ. ʩ 
ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʭ ʩʝ ʫʚʝʣʠʯʘʚʘ R. ʇʦʣʫʯʝʥʠʷʪ ʨʝʟʫʣʪʘʪ ʧʦʟʚʦʣʷʚʘ ʜʦʩʪʦʚʝʨʥʦ ʜʘ ʩʝ 
ʥʘʧʨʘʚʠ ʠʟʚʦʜʘ, ʯʝ ʚ ʧʨʦʚʝʜʝʥʠʪʝ ʇɽʊ ʦʧʠʪʘ, ʨʝʟʫʣʪʘʪʲʪ R ʟʘʚʠʩʠ ʦʪ ʜʦʟʘʪʘ, ʘ ʱʦ 
ʩʝ ʦʪʥʘʩʷ ʜʦ ʪʦʚʘ, ʢʘʢʚʦ ʱʝ ʙʲʜʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʦʟʘʪʘ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʘ, ʘʢʦ ʩʝ 
ʧʨʦʚʝʜʘʪ ʇʆɺɽʏɽ ʦʧʠʪʘ, ʤʦʞʝ ʩʘʤʦ ʜʘ ʩʝ ʧʨʝʜʧʦʣʘʛʘ. ɼʨʫʛ ʠʟʩʣʝʜʦʚʘʪʝʣ ʧʦʩʪʘʚʠʣ 
ʩʲʱʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʥʦ ʧʨʦʚʝʣ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʦʧʠʪʠ ʠ ʧʦʣʫʯʠʣ ʨʝʟʫʣʪʘʪʠʪʝ, ʜʘʜʝʥʠ 
ʥʘ ʬʠʛ. 4ʙ, ʢʲʜʝʪʦ ʩ Ăǒò ʩʘ ʜʘʜʝʥʠ ʥʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʘ ʩ ʧʦʣʠʛʦʥ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʬʠʛ. 
4 ʘ. ʆʪ ʘʥʘʣʠʟʘ ʥʘ ʛʨʘʬʠʯʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʩʣʝʜʚʘ, ʯʝ ʥʷʤʘ ʥʠʢʘʢʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ R 
ʠ X. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʠʟʚʦʜʲʪ ʝ ʯʝ ʟʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ R ʠ ʍ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʦʧʠʪʠ, ʛʘʨʘʥʪʠʨʘʱʠ ʦʧʨʝʜʝʣʝʥʘ 
ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

2. ɻʨʝʰʢʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʤʦʜʘʪʘ ʠ ʤʝʜʠʘʥʘʪʘ ʧʨʠ 
ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʛʨʫʧʠ ʩʣʫʯʘʡʥʠ ʚʝʣʠʯʠʥʠ, ʪ.ʝ. ʯʠʩʣʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʠʟʚʘʜʢʠ ʦʪ ʝʜʥʘ ʠ ʩʲʱʘ ʛʝʥʝʨʘʣʥʘ ʩʲʚʢʫʧʥʦʩʪ. ɸʢʦ ʠʤʘʤʝ ʪʨʠ ʠʟʚʘʜʢʠ ʠ ʟʥʘʝʤ 
ʪʝʭʥʠʪʝ ʦʮʝʥʢʠ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʤʦʜʘʪʘ ʠ ʤʝʜʠʘʥʘʪʘ, ʢʘʢ ʜʘ ʦʧʨʝʜʝʣʠʤ ʪʝʟʠ 
ʦʮʝʥʢʠ ʟʘ ʦʙʝʜʠʥʝʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ? ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ 
ʚʩʠʯʢʦ ʝ ʤʥʦʛʦ ʧʨʦʩʪʦ, ʥʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʜʠʘʥʘʪʘ ʠ ʤʦʜʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʲʨʥʝʤ 
ʢʲʤ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ ʚ ʪʨʠʪʝ ʩʲʚʢʫʧʥʦʩʪʠ ʠ ʜʘ ʧʨʦʚʝʜʝʤ ʥʦʚʠ ʠʟʯʠʩʣʝʥʠʷ. 
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ʌʠʛ. 4. ʍʘʨʘʢʪʝʨ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʘ (R) ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʜʦʟʘ (ʍ) 

X 

R 

X 

R 



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

42 
 

ʅʝʢʘ ʦʮʝʥʢʠʪʝ ʥʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠ ʙʨʦʷ ʥʘ ʩʣʫʯʘʡʥʠʪʝ ʚʝʣʠʯʠʥʠ ʟʘ ʪʨʠʪʝ 
ʠʟʚʘʜʢʠ ɸ, ɺ, ʉ ʜʘ ʩʘ: 

AX  =11,9 ; An  =24; BX  =14,2;
Bn  =30; CX  =10,8; Cn  =28. 

ɸ. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ ʧʨʠ 
ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʥʘ ʩʣʫʯʘʡʥʠʪʝ ʚʝʣʠʯʠʥʠ ʚ ʠʟʚʘʜʢʠʪʝ ʩʝ ʥʘʤʠʨʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 
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8,10.282,14.309,11.24...
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ɹ. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ ʧʨʠ 
ʝʜʥʘʢʲʚ ʙʨʦʡ ʥʘ ʩʣʫʯʘʡʥʠʪʝ ʚʝʣʠʯʠʥʠ ʚ ʠʟʚʘʜʢʠʪʝ ʩʝ ʥʘʤʠʨʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

.3,123/9,36
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.3

)(.
==

++
=

++
=

n

XXXn
X CBA  

ɻʨʝʰʢʘʪʘ, ʢʦʷʪʦ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ 
ʠʟʚʘʜʢʘ, ʝ, ʯʝ ʩʝ ʧʨʠʣʘʛʘ ʚʪʦʨʘʪʘ ʬʦʨʤʫʣʘ, ʤʘʢʘʨ ʙʨʦʷ ʥʘ ʩʣʫʯʘʡʥʠʪʝ ʚʝʣʠʯʠʥʠ ʚ 
ʠʟʚʘʜʢʠʪʝ ʜʘ ʥʝ ʩʘ ʨʘʚʥʠ. 

ɸʢʦ ʩʝ ʦʧʠʪʘʤʝ ʜʘ ʦʧʨʝʜʝʣʠʤ ʤʝʜʠʘʥʘʪʘ ʠʣʠ ʤʦʜʘʪʘ ʥʘ ʦʙʱʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʚʝ 
ʠʟʚʘʜʢʠ ʥʝʱʘʪʘ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʩʣʦʞʥʠ. ɼʦʧʫʩʢʘʤʝ, ʯʝ ʠʟʚʘʜʢʘʪʘ ɸ ʠʤʘ 6 ʩʣʫʯʘʡʥʠ 
ʚʝʣʠʯʠʥʠ ʠ ʤʦʜʘʪʘ ʝ ʨʘʚʥʘ ʥʘ 17, ʘ ʠʟʚʘʜʢʘʪʘ ɺ- 6 ʩʣʫʯʘʡʥʠ ʚʝʣʠʯʠʥʠ ʠ ʤʦʜʘʪʘ ʝ 19. 
ʂʘʢʚʘ ʱʝ ʙʲʜʝ ʤʦʜʘʪʘ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ? ɻʨʝʰʢʘʪʘ, ʢʦʷʪʦ ʩʝ ʜʦʧʫʩʢʘ, ʧʦ 
ʘʥʘʣʦʛʠʷ ʥʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʢʦʛʘʪʦ ʦʪʜʝʣʥʠʪʝ ʠʟʚʘʜʢʠ 
ʠʤʘʪ ʨʘʚʝʥ ʙʨʦʡ ʯʣʝʥʦʚʝ ʝ 18=(17+19)/2. ʊʦʚʘ ʝ ʥʝ ʚʷʨʥʦ! ɿʘʱʦ? ɸʢʦ ʠʟʚʘʜʢʠʪʝ ɸ ʠ ɺ 
ʠʤʘʪ ʩʣʝʜʥʠʷ ʚʠʜ: ɸ: 15 ;15 ;17 ;17 ; 17; 18; ɺ=15; 15; 17; 19; 19; 19, ʪʦ ʢʦʛʘʪʦ ʦʙʝʜʠʥʠʤ 
ʜʚʝʪʝ ʠʟʚʘʜʢʠ, ʪʦ ʤʦʜʘʪʘ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ ʱʝ ʙʲʜʝ 15, ʪʲʡ ʢʘʪʦ ʩʝ ʩʨʝʱʘ ʚ 
ʦʙʝʜʠʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʝʜ 4 ʧʲʪʠ, ʪ.ʝ. ʥʘʡ-ʤʥʦʛʦ ʩʝ ʧʦʚʪʘʨʷ. 

ɸʥʘʣʦʛʠʯʥʦ ʟʘ ʤʝʜʠʘʥʘʪʘ: ʄʝɸ=17; ʄʝɺ=18, ʘ ʤʝʜʠʘʥʘʪʘ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ ʝ 
17. ɻʨʝʰʥʦ ʱʝ ʙʲʜʘ, ʘʢʦ ʧʨʠʝʤʝʤ, ʯʝ ʤʝʜʠʘʥʘʪʘ ʥʘ ʦʙʝʜʠʥʝʥʘʪʘ ʠʟʚʘʜʢʘ 

(17+18)/2=17,5. 

3. ʅʝ ʩʘ ʨʝʜʢʠ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʚ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʥʝ ʩʝ ʫʪʦʯʥʷʚʘ 
ʙʨʦʷʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ (ʥʘʙʣʶʜʘʚʘʥʠʪʝ, ʠʟʧʠʪʚʘʥʠ) ʦʙʝʢʪʠ ʠʣʠ ʙʨʦʷʪ ʥʘ 
ʦʧʠʪʠʪʝ. ʊʦʚʘ ʝ ʚʘʞʝʥ ʚʲʧʨʦʩ, ʟʘ ʜʘ ʤʦʞʝ ʯʠʪʘʪʝʣʷʪ ʜʘ ʧʨʝʮʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ 
ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʜʘ ʧʨʠʝʤʝ ʠʣʠ ʜʘ ʥʝ ʧʨʠʝʤʝ ʚʟʝʪʠʪʝ ʨʝʰʝʥʠʷ ʠʣʠ 
ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʪʝʦʨʠʷʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ. 

ʄʝʪʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʠʥʠʤʘʣʥʠʷ ʙʨʦʡ ʦʙʝʢʪʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʩʘ ʜʚʘ: 
ʧʘʨʘʤʝʪʨʠʯʝʥ (ʧʨʠ ʠʟʚʝʩʪʝʥ ʚʠʜ ʥʘ ʟʘʢʦʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ 
ʩʣʫʯʘʡʥʘ ʚʝʣʠʯʠʥʘ) ʠ ʥʝ ʧʘʨʘʤʝʪʨʠʯʝʥ (ʚʠʜʲʪ ʥʘ ʟʘʢʦʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʝ 
ʥʝʠʟʚʝʩʪʝʥ). ʀ ʧʨʠ ʜʚʘʪʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʠʥʠʤʘʣʥʠʷ ʙʨʦʡ ʦʙʝʢʪʠ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʝ ʟʘʜʘʚʘ ʦʪ 
ʠʟʩʣʝʜʦʚʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʛʨʝʰʢʘ ŭ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʷ 
ʧʘʨʘʤʝʪʲʨ ʍ ʩ ʜʦʚʝʨʠʪʝʣʥʘ ʚʝʨʦʷʪʥʦʩʪ ɓ ʠ ʦʯʘʢʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʡ 
ʥʘ ʚʘʨʠʘʮʠʷ (ɡ). 

4. ʄʥʦʛʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʛʨʝʰʢʘ ʚ ʤʝʪʦʜʠʢʠʪʝ ʥʘ ʘʢʨʝʜʠʪʠʨʘʥʠ 
ʣʘʙʦʨʘʪʦʨʠʠ ʝ ʥʝʧʨʘʚʠʣʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦʪʦ 
ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʠʟʤʝʨʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ S. ʉʲʱʥʦʩʪʪʘ ʥʘ ʛʨʝʰʢʘʪʘ ʩʝ ʠʟʨʘʟʷʚʘ ʚ 
ʪʦʚʘ, ʯʝ ʦʮʝʥʢʘʪʘ ʥʘ ʩʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʥʝ ʚʷʨʥʘ 

ʘʥʘʣʠʪʠʯʥʘ ʟʘʚʠʩʠʤʦʩʪ, ʪ.ʝ. ʧʦ ʟʘʚʠʩʠʤʦʩʪʪʘ ( )
( )1

2

-

-
=

nn

xx
S i .ʊʘʟʠ ʟʘʚʠʩʠʤʦʩʪ, ʚ 
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ʩʲʱʥʦʩʪ, ʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʲʟʤʦʞʥʘ ʛʨʝʰʢʘ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ (

xS )= ( )
( )1

2

-

-

nn

xxi , ʪʲʡ ʢʘʪʦ 
n

S
Sx =  ʠ ʢʘʪʦ ʩʝ ʟʘʤʝʩʪʠ S ʩ ʨʘʚʥʦʪʦ ʤʫ ( )

1

2

-

-

n

xxi  ʩʝ 

ʧʦʣʫʯʘʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʟʘ xS .ʉʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷ 

ʧʘʨʘʤʝʪʲʨ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ ( )
( )1

2

-

-
=

n

xx
S i  

5. ʅʝʧʨʘʚʠʣʥʦ ʩʝ ʠʟʧʦʣʟʘ ʢʨʠʪʝʨʠʷ ʥʘ ʂʦʣʤʦʛʦʨʦʚ-ʉʤʠʨʥʦʚ )( nl  ʠ ʥʘ ʄʠʟʝʩ 

( )2v  ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʚʠʜʘ ʥʘ ʟʘʢʦʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʣʫʯʘʡʥʘʪʘ ʚʝʣʠʯʠʥʘ. 

ɻʨʝʰʢʘʪʘ ʩʝ ʩʲʩʪʦʠ ʚ ʩʣʝʜʥʦʪʦ: ʘ) ʛʨʝʰʥʦ ʝ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʜʘʥʥʠʪʝ ʧʨʝʜʠ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʨʠʪʝʨʠʠʪʝ nl  ʠ 2v , ʟʘʱʦʪʦ ʪʝ ʩʘ ʟʘ ʥʝ ʛʨʫʧʠʨʘʥʠ ʜʘʥʥʠ; ʙ) ʥʝ 

ʧʨʘʚʠʣʥʦ ʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʨʠʪʝʨʠʠʪʝ nl  ʠ 2v  ʟʘ ʧʨʦʚʝʨʢʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʪʘ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʩʣʫʯʘʡʥʘ ʚʝʣʠʯʠʥʘ ʢʲʤ 
ʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʩʝʤʝʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʢʲʤ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʠʣʠ ʜʨʫʛʠ 
ʨʘʟʧʨʝʜʝʣʝʥʠʷ. ʅʝʠʟʚʝʩʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʦʮʝʥʷʚʘʪ ʧʦ ʧʘʨʘʤʝʪʨʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ 
ʠʟʚʘʜʢʘʪʘ, ʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʮʝʥʷʚʘʪ ʧʦ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʛʝʥʝʨʘʣʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ, ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʚʠʜʘ ʥʘ ʟʘʢʦʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘ 
ʢʨʠʪʝʨʠʠʪʝ ʥʘ ʇʠʨʩʦʥ, ʥʘ ʈʦʤʘʥʦʚʩʢʠ ʠʣʠ ʢʨʠʪʝʨʠʷ W. 

6. ɻʨʝʰʢʠ, ʢʦʠʪʦ ʩʝ ʜʦʧʫʩʢʘʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʨʠʪʝʨʠʷ ʥʘ ʉʪʶʜʲʥʪ (F) 
ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʨʘʟʣʠʢʘ ʥʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ 
ʠʟʚʘʜʢʠ. ʅʘ ʬʠʛ.5 ʝ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʥʘ ʩʭʝʤʘ, ʯʠʷʪʦ ʩʲʱʥʦʩʪ ʩʝ ʠʟʨʘʟʷʚʘ ʚ 
ʩʣʝʜʥʦʪʦ: ʠʟʚʝʩʪʥʠ ʩʘ ʜʚʝʪʝ ʧʣʲʪʥʦʩʪʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʨʘʤʝʪʲʨʘ, ʢʦʡʪʦ 
ʫʧʨʘʚʣʷʚʘʤʝ ʍ1 ʠ ʍ2. ʀʟʚʝʩʪʥʠ ʩʘ ʠ ʯʠʩʣʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʠ 
ʩʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʜʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʥʘ ʨʠʩʢʘ ʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʤʝʪʦʜ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ. ɸʢʦ 
ʩʨʘʚʥʠʤ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘʤʦ ʧʦ ʯʠʩʣʝʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʮʝʥʢʘ ʥʘ ʩʨʝʜʥʘʪʘ 
ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ, ʯʝ ʨʘʟʣʠʢʘʪʘ ʝ ʟʥʘʯʠʪʝʣʥʘ ʠ ʝʬʝʢʪʲʪ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ 
ʤʝʨʦʧʨʠʷʪʠʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʝ ʟʥʘʯʠʪʝʣʝʥ. ɿʘʪʦʚʘ ʩʨʘʚʥʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʧʨʦʚʝʜʝ ʩ ʦʪʯʠʪʘʥʝ ʠ ʯʠʩʣʝʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ, 
ʪʲʡ ʢʘʪʦ ʜʚʝʪʝ ʧʣʲʪʥʦʩʪʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʫʧʨʘʚʣʷʚʘʥʠʷ ʧʘʨʘʤʝʪʲʨ ʩʝ 
ʧʨʝʧʦʢʨʠʚʘʪ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩ ʜʚʝ ʛʨʫʧʠ ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ: 
ʧʘʨʘʤʝʪʨʠʯʥʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣ ʢʨʠʪʝʨʠʷ 
ʥʘ ʉʪʶʜʝʥʪ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ - ʄʘʥ-
ʋʠʪʥʠ, ʂʨʫʩʢʘʣ ï ʋʦʣʠʩ ʠ ʋʠʣʢʦʢʩʦʥ. 
ʇʘʨʘʤʝʪʨʠʯʥʠʷʪ ʢʨʠʪʝʨʠʡ ʥʘ ʉʪʶʜʝʥʪ 
ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʛʦʣʝʤʠ ʠʟʚʘʜʢʠ (n>30), 
ʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʢʨʠʪʝʨʠʠ ʧʨʠ 
ʤʘʣʢʦ ʠʟʚʘʜʢʠ (n<30). 

 

ʌʠʛ. 5. ʇʨʠʥʮʠʧʥʘ ʩʭʝʤʘ ʥʘ ʩʠʪʫʘʮʠʷ, 
ʢʦʛʘʪʦ ʩʝ ʥʘʣʘʛʘ ʦʮʝʥʢʘ ʥʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ 

 

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʨʠʪʝʨʠʷ ʥʘ ʉʪʶʜʝʥʪ ʤʥʦʛʦ ʯʝʩʪʦ ʩʝ ʜʦʧʫʩʢʘ ʩʣʝʜʥʘʪʘ ʛʨʝʰʢʘ: 
ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʚʝ ʠʟʚʘʜʢʠ ʩʝ ʠʟʧʦʣʟʚʘ ʬʦʨʤʫʣʘʪʘ ʟʘ ʠʟʯʠʩʣʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 
ʢʨʠʪʝʨʠʷ ʥʘ ʉʪʶʜʝʥʪ ʧʨʠ ʨʘʚʝʥ ʦʙʝʤ ʥʘ ʜʚʝʪʝ ʠʟʚʘʜʢʠ (n1=n2), ʢʦʛʘʪʦ ʪʦʚʘ ʫʩʣʦʚʠʝ 
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ʥʝ ʝ ʠʟʧʲʣʥʝʥʦ, ʪ.ʝ. n1 ņ2. ɻʨʝʰʢʘʪʘ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ, ʯʝ ʧʨʠ ʨʘʟʣʠʯʝʥ ʦʙʝʤ ʥʘ 
ʠʟʚʘʜʢʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘ ʜʨʫʛʘ ʬʦʨʤʫʣʘ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʨʠʪʝʨʠʷ ʥʘ ʉʪʶʜʝʥʪ ʠ 
ʩʪʝʧʝʥʠʪʝ ʥʘ ʩʚʦʙʦʜʘ. 

7. ʏʝʩʪʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʛʨʝʩʠʦʥʥʠʷ ʘʥʘʣʠʟ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʩʝ 
ʠʥʪʝʨʝʩʫʚʘʪ ʩʘʤʦ ʦʪ ʪʝʩʥʦʪʘʪʘ (ʩʠʣʘʪʘ) ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʋ ʠ ʍ. ʊʦʚʘ 
ʤʦʞʝ ʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ (r) ʠ -1<r<+1. ɼʦʧʫʩʢʘ ʩʝ, 
ʤʘʢʘʨ ʠ ʧʦ-ʨʷʜʢʦ, ʥʝʧʨʘʚʠʣʥʦ ʪʲʣʢʫʚʘʥʝ ʥʘ ʟʥʘʢʘ ʧʨʝʜ ʢʦʝʬʠʮʠʝʥʪʘ r, ʢʘʪʦ ʩʝ 
ʩʤʷʪʘ, ʯʝ ʢʦʛʘʪʦ ʟʥʘʢʲʪ ʝ (+) ʚʨʲʟʢʘʪʘ ʝ ʩʠʣʥʘ ʤʝʞʜʫ ʋ ʠ ʍ. ɿʥʘʢʲʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ 
ʥʘ ʢʦʨʝʣʘʮʠʷ ʧʦʢʘʟʚʘ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʨʲʟʢʘʪʘ (ʧʨʘʚʘ ʠʣʠ ʦʙʨʘʪʥʘ), ʘ 
ʘʙʩʦʣʶʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ï ʪʝʩʥʦʪʘʪʘ (ʩʠʣʘʪʘ) ʥʘ ʚʨʲʟʢʘʪʘ. ʊʘʢʘ, ʯʝ ʢʦʝʬʠʮʠʝʥʪʲʪ, 
ʢʦʡʪʦ ʝ ʨʘʚʝʥ ʥʘ -1, ʦʧʨʝʜʝʣʷ ʪʦʣʢʦʚʘ ʩʠʣʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʍ ʠ ʋ, ʢʘʢʪʦ ʠ ʘʢʦ ʝ ʨʘʚʝʥ 
ʥʘ +1. ʂʦʛʘʪʦ ʥʷʤʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʍ ʠ ʋ, r=0. 

ʏʝʩʪʦ ʤʣʘʜʠ ʫʯʝʥʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʜʦʧʫʩʢʘʪ ʩʣʝʜʥʘʪʘ ʛʨʝʰʢʘ: ʦʧʨʝʜʝʣʷʪ ʢʦʝʬʠʮʠʝʥʪʘ 
ʥʘ ʢʦʨʝʣʘʮʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʧʨʘʚʷʪ ʟʘʢʣʶʯʝʥʠʝ, ʯʝ ʝ ʥʘʣʠʮʝ 
ʚʨʲʟʢʘ ʤʝʞʜʫ ʋ ʠ ʍ. ɿʘʪʦʚʘ ʧʨʝʧʦʨʲʯʘʤʝ ʧʨʝʜʠ ʜʘ ʨʝʰʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʘʧʘʨʘʪʘ ʥʘ 
ʨʝʛʨʝʩʠʚʥʠʷ ʘʥʘʣʠʟ ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ ʝ ʜʘ ʧʨʦʫʯʠʪʝ ʬʠʛ.6 ʠ ʜʘ 
ʧʨʦʚʝʨʠʪʝ ʜʘʣʠ ʥʝ ʧʦʧʘʜʘʪʝ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ r=0 ʠʣʠ ʙʣʠʟʢʦ ʜʦ ʥʫʣʘ. ɸʢʦ ʧʦʧʘʜʘʪʝ 
ʚ ʪʘʟʠ ʩʠʪʫʘʮʠʷ ʥʷʤʘ ʩʤʠʩʲʣ ʜʘ ʧʨʠʣʘʛʘʪʝ ʪʦʟʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ. 

 

 

ʌʠʛ. 6. ɺʟʘʠʤʦʚʨʲʟʢʘ ʤʝʞʜʫ X ʠ Y 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʪʦ ʥʘʫʯʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʟʘ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʘ, ʧʦʩʪʘʚʝʥ 
ʧʨʝʜ ʠʟʩʣʝʜʦʚʘʪʝʣʷ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ, ʟʘ ʪʦʚʘ ʠʤʘ ʣʠ ʝʬʝʢʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʠʤʘ ʣʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ 
ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠ ʪ.ʥ. ʊʘʙʣʠʮʘ 1. ʤʦʞʝ ʜʘ ʥʠ ʧʦʤʦʛʥʝ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘʤʝ ʚ 
ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʢʨʠʪʝʨʠʠ (ʧʘʨʘʤʝʪʨʠʯʥʠ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ) ʟʘ 
ʘʥʘʣʠʟ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ. ɿʘ ʜʘ ʠʟʙʝʨʝʤ ʧʨʘʚʠʣʥʦ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʤʝʪʦʜ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʦʪʯʝʪʝʤ ʧʨʝʜʠ ʚʩʠʯʢʦ ʭʘʨʘʢʪʝʨʘ ʥʘ 
ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠʟʥʘʢ (ʧʘʨʘʤʝʪʲʨ): ʢʦʣʠʯʝʩʪʚʝʥʠ, ʧʦʜʨʝʜʝʥʠ ʠʣʠ ʢʘʯʝʩʪʚʝʥʠ ʠ ʪʠʧʘ 
ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ (ʥʦʨʤʘʣʥʦ ʠʣʠ ʥʷʢʘʢʚʦ ʜʨʫʛʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ). ɿʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ ʙʨʦʡ ʥʘ ʛʨʘʜʘʮʠʠʪʝ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʤʝʪʦʜ ʥʘ ʩʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ, ʥʘʧʨʠʤʝʨ ɢ2 ʠʣʠ ʢʨʠʪʝʨʠʠʪʝ ʥʘ 
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ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʩʧʨʝʛʥʘʪʠʪʝ ʪʘʙʣʠʮʠ ʥʘ ʨʘʟʤʝʨʥʦʩʪʠʪʝ.  

ʆʩʚʝʥ ʪʦʚʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʩʠʪʫʘʮʠʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 
ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʛʨʫʧʠ (ʧʨʠ ʪʝʟʠ ʩʣʫʯʘʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ), ʘ ʪʘʢʘ ʩʲʱʦ 
ʩʨʘʚʥʷʚʘʪ ʣʠ ʩʝ ʥʝʟʘʚʠʩʠʤʠ ʛʨʫʧʠ ʠʣʠ ʥʝ ʠ ʪ.ʥ. ɿʘ ʥʷʢʦʠ ʦʪ ʩʣʫʯʘʠʪʝ ʠʤʘ ʧʦ 1-2 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʘ ʚʲʚ ʚʩʷʢʘ ʢʣʝʪʢʘ ʥʘ ʪʘʙʣʠʮʘʪʘ, ʢʦʠʪʦ ʩʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʠʥ ʦʪ ʪʝʟʠ ʢʨʠʪʝʨʠʠ ʠʟʩʣʝʜʦʚʘʪʝʣʷʪ ʱʝ 
ʫʩʪʘʥʦʚʠ ʨʝʟʫʣʪʘʪʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʣʠ ʩʘ ʠʣʠ ʥʝ. 

 

ʊʘʙʣʠʮʘ.1.ʊʘʙʣʠʮʘ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʢʨʠʪʝʨʠʠ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ 
ʧʨʠʣʘʛʘʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʠʧʠʯʥʠ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ 

ʇʨʠʟʥʘʢ 
ɼʚʝ ʥʝʟʘʚʠʩʠʤʠ 

ʛʨʫʧʠ 

ʇʦʚʝʯʝ ʦʪ ʜʚʝ 
ʥʝʟʘʚʠʩʠʤʠ ʛʨʫʧʠ 

ɽʜʥʘ ʛʨʫʧʘ ʩʲʩ 
ʩʚʲʨʟʘʥʠ 
ʠʟʤʝʨʚʘʥʠʷ 

(ʜʦ ʠ ʩʣʝʜ 
ʣʝʯʝʥʠʝʪʦ) 

ɽʜʥʘ ʛʨʫʧʘ ʩ 
ʥʷʢʦʣʢʦ ʩʚʲʨ-
ʟʘʥʠ ʠʟʤʝʨʚʘʥʠʷ 
(ʠʣʠ ʥʷʢʦʣʢʦ 
ʚʠʜʘ ʣʝʯʝʥʠʝ) 

ʇʘʨʘʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ 

ʂʦʣʠʯʝʩʪʚʝʥʠ, 
ʥʦʨʤʘʣʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʂʨʠʪʝʨʠʡ ʥʘ 
ʉʪʶʜʲʥʪ, 

ɼʠʩʧʝʨʩʠʦʥʝʥ 
ʘʥʘʣʠʟ, ʢʨʠʪʝʨʠʡ 
ʥʘ ʊʶʢʠ, ʢʨʠʪʝʨʠʡ 

ʥʘ ʐʝʬʝ 

ɼʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ, 
ʂʨʠʪʝʨʠʠ ʥʘ ʉʪʶʜʲʥʪ 
ʟʘ ʤʥʦʞʝʩʪʚʝʥʠ ʩʨʘʚʥʝ 
ʥʠʷ, ʢʨʠʪʝʨʠʡ ʥʘ ʊʶʢʠ, 
ʢʨʠʪʝʨʠʡ ʥʘ ɼʘʥʝʪ, 
ʢʨʠʪʝʨʠʡ ʐʝʬʝ, 

ʢʨʠʪʝʨʠʡ ʅʶʤʝʥ-ʂʝʡʣʩ 

ʂʨʠʪʝʨʠʡ ʥʘ ʉʪʶʜʲʥʪ 
ʟʘ ʩʚʲʨʟʘʥʠ ʜʚʦʡʢʠ, 
ɼʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ 

ʟʘ ʧʦʚʪʦʨʥʠ 
ʠʟʤʝʨʚʘʥʠʷ 

ɼʠʩʧʝʨʩʠʦʥʝʥ 
ʘʥʘʣʠʟ ʟʘ 
ʧʦʚʪʦʨʥʠ 
ʠʟʤʝʨʚʘʥʠʷ, 

ʢʨʠʪʝʨʠʠ ʐʝʬʝ ʟʘ 
ʟʘʚʠʩʠʤʠ ʠʟʚʘʜʢʠ 

ʅʝʧʘʨʘʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ 

ʂʦʣʠʯʝʩʪʚʝʥʠ, 
ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 
ʩʝ ʦʪʣʠʯʘʚʘ ʦʪ 
ʥʦʨʤʘʣʥʦʪʦ, 
ʧʦʨʷʜʢʦʚʠ 

ʂʨʠʪʝʨʠʡ ʥʘ 
ʋʠʣʢʦʢʩʦʥ-ʄʘʥ-
ʋʠʪʥʠ, ʄʝʜʠʘʥʝʥ 
ʢʨʠʪʝʨʠʡ 

ʂʨʠʪʝʨʠʡ ʥʘ ʂʨʘʩʢʝʣ- 
ʋʦʣʠʩ, ʤʝʜʠʘʥʝʥ 
ʢʨʠʪʝʨʠʠ 

ɻ-ʢʨʠʪʝʨʠʡ ʥʘ 
ʋʠʣʢʦʢʩʦʥ, ʂʨʠʪʝʨʠʡ 
ʥʘ ʟʥʘʮʠʪʝ, ʢʨʠʪʝʨʠʡ 
ʥʘ ʟʥʘʢʦʚʠʪʝ ʨʘʥʛʦʚʝ 
ʥʘ ʋʠʣʢʦʢʩʦʥ 

ʂʨʠʪʝʨʠʡ ʥʘ 
ʌʨʠʜʤʘʥ 

Meʪʦʜʠ ʥʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʷʣʦʚʝ 

ʂʘʯʝʩʪʚʝʥʠ, 

ʘʣʪʝʨʥʘʪʠʚʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʂʨʠʪʝʨʠʡ ɢ
2
, 

ʊʦʯʝʥ ʢʨʠʪʝʨʠʡ ʥʘ 
ʌʠʰʝʨ 

ʂʨʠʪʝʨʠʡ ɢ
2
 

ʂʨʠʪʝʨʠʡ ʥʘ 

ʄʘʢ-ʅʠʤʘʨ 

ʂʨʠʪʝʨʠʡ ʥʘ 
ʂʦʭʨʝʥ 

 

 

ʉʲʱʝʩʪʚʫʚʘʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʤʥʦʞʝʩʪʚʝʥʠʪʝ 
ʩʨʘʚʥʷʚʘʥʠʷ ʠ ʫʯʝʥʠʪʝ ʥʝ ʩʘ ʥʘ ʝʜʠʥʥʦ ʤʥʝʥʠʝ ʧʦ ʪʦʟʠ ʚʲʧʨʦʩ. ʅʷʢʦʠ ʧʨʝʜʣʘʛʘʪ ʦʱʝ 
ʥʘ ʝʪʘʧʘ ʥʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʜʘ ʩʝ ʦʮʝʥʷʚʘ ʙʨʦʷ ʥʘ ʛʨʫʧʠʪʝ ʩ ʦʪʯʠʪʘʥʝ ʥʘ 
ʧʦʧʨʘʚʢʘʪʘ ʥʘ ɹʦʥʬʝʨʦʥ ʟʘ ʥʠʚʦʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ, ʜʨʫʛʠ ʩʧʨʘʚʝʜʣʠʚʦ ʚʲʟʨʘʟʷʚʘʪ, ʯʝ 
ʪʘʢʦʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʚʦʜʠ ʜʦ ʙʝʟʢʨʘʡʥʦ ʛʦʣʝʤʠ ʧʦ 
ʯʠʩʣʝʥʦʩʪ ʛʨʫʧʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ. ɼʨʫʛʠ ʧʨʝʜʣʘʛʘʪ ʥʘ ʝʪʘʧʘ ʥʘ ʧʣʘʥʠʨʘʥʝ ʜʘ ʩʝ ʦʮʝʥʷʚʘ 
ʦʙʝʤʘ ʥʘ ʠʟʚʘʜʢʘʪʘ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʘ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ 
ʜʘʥʥʠʪʝ ʚ ʩʣʫʯʘʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʨʘʚʥʝʥʠʷ ʜʘ ʩʝ ʦʙʲʨʥʝ ʦʩʦʙʝʥʦ 
ʚʥʠʤʘʥʠʝ ʥʘ ʪʷʭʥʘʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ. ʈʘʟʣʠʯʥʠ ʤʥʝʥʠʷ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʨʫʧʠ. ʅʦ ʚʩʠʯʢʠ ʫʯʝʥʠ ʩʘ 
ʝʜʠʥʥʠ ʚ ʤʥʝʥʠʝʪʦ, ʯʝ ʪʲʡ ʢʘʪʦ ʪʘʟʠ ʧʨʦʮʝʜʫʨʘ ʩʲʱʦ ʫʚʝʣʠʯʘʚʘ ʥʠʚʦʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ, 
ʪʦ ʢʲʤ ʥʝʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʥʘʩʷʤʝ ʩ ʧʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ. ɾʝʣʘʪʝʣʥʦ ʝ, ʜʝʣʝʥʠʝʪʦ ʥʘ 
ʧʦʜʛʨʫʧʠʪʝ ʜʘ ʙʲʜʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʚʲʨʰʝʥʦ ʠ ʟʘʧʠʩʘʥʦ ʚ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʦʪʯʠʪʘʥʝ 
ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʊʦʚʘ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʧʨʦʠʟʚʦʣʥʦ ʜʝʣʝʥʠʝ ʥʘ 
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ʩʪʘʜʠʷ ʥʘ ʘʥʘʣʠʟʘ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʜʦʩʪʦʚʝʨʥʠ ʨʘʟʣʠʯʠʷ, ʤʘʢʘʨ ʚ ʥʷʢʦʠ ʧʦʜʛʨʫʧʠ. 
ʆʩʚʝʥ ʪʦʚʘ, ʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʜʛʨʫʧʠ ʧʦ ʥʷʢʘʢʲʚ ʧʨʠʟʥʘʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʚʲʚ 
ʚʩʠʯʢʠ ʛʨʫʧʠ ʥʘ ʩʨʘʚʥʷʚʘʥʝ. 

ʅʝʧʨʠʝʤʣʠʚʠ ʩʝ ʩʤʷʪʘʪ ʩʨʘʚʥʷʚʘʥʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ, ʥʘʧʨʠʤʝʨ, ʚ 
ʦʧʨʝʜʝʣʝʥʠ ʧʦʜʛʨʫʧʠ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʛʨʫʧʘ, ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ, ʢʘʪʦ ʮʷʣʦ. 
ʊʘʢʘ ʥʘʨʝʯʝʥʠʷʪ ʧʨʦʙʣʝʤ ʥʘ ʤʥʦʞʝʩʪʚʝʥʠʪʝ ʩʨʘʚʥʝʥʠʷ ʚʲʟʥʠʢʚʘ ʠ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ 
ʥʘ ʤʝʞʜʠʥʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠ ʥʘ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ. ɸʢʦ ʧʨʠ 
ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʛʨʝʰʢʘ ʦʪ I ʨʦʜ ʥʘʨʘʩʪʚʘ, ʪʦ ʪʦʚʘ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʲʚʝʜʝ ʧʦʧʨʘʚʢʘ ʚ ʠʟʙʨʘʥʦʪʦ ʥʠʚʦ ʥʘ 
ʟʥʘʯʠʤʦʩʪ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ ʪʝʩʪʘ. 

ɺʥʠʤʘʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʥʘʩʷʤʝ ʠ ʢʲʤ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʝʞʜʠʥʥʠʪʝ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠ, ʦʩʦʙʝʥʦ, ʘʢʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʪʷʭ ʤʦʞʝ ʜʘ ʩʝ ʚʟʝʤʝ 
ʨʝʰʝʥʠʝ ʟʘ ʧʨʝʜʩʨʦʯʥʦ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʝʞʜʠʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʚʟʝʤʝ ʨʝʰʝʥʠʝ ʠ 
ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʚʥʝʩʘʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʙʠʦʣʦʛʠʷʪʘ, 
ʟʝʤʝʜʝʣʠʝʪʦ, ʪʝʭʥʠʢʘʪʘ ʠ ʜʨʫʛʠ ʦʙʣʘʩʪʠ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʦʩʦʙʝʥʦ 
ʤʣʘʜʠʪʝ ʫʯʝʥʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʄʥʦʛʦ ʜʦʙʨʝ ʜʘ ʩʠ ʠʟʷʩʥʷʪ ʩʲʱʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʮʝʩ ʠʣʠ ʷʚʣʝʥʠʝ ʠ ʩʣʝʜ 
ʪʦʚʘ ʜʘ ʧʨʠʩʪʲʧʷʪ ʢʲʤ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʠ 
ʠʟʙʦʨ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ (ʦʧʠʩʘʥʠʝ) ʠ ʘʥʘʣʠʟ. 

2. ɿʘ ʩʲʱʥʦʩʪʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʘʧʘʨʘʪ ʟʘ ʘʥʘʣʠʟ ʥʘ 
ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ 
ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ, ʘ ʥʝ ʦʪ ʧʫʙʣʠʢʘʮʠʠ, ʢʲʜʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 
ʪʝʟʠ ʤʝʪʦʜʠ, ʪʲʡ ʢʘʪʦ ʠʤʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʧʦʧʘʜʥʘʪ ʥʘ ʥʝʧʨʘʚʠʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʜʘʜʝʥ ʤʝʪʦʜ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʤʝʜʠʮʠʥʩʢʠ ʠʟʜʘʥʠʷ ʥʘ ʉɸʑ, 
ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ, ʈʫʩʠʷ ʠ ʜʨ. ʩʪʨʘʥʠ ʚ ʨʝʜʢʦʣʝʛʠʠʪʝ ʠʤʘ 
ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ ʪʝ ʨʝʮʝʥʟʠʨʘʪ ʧʦʩʪʲʧʠʣʠʪʝ ʥʘʫʯʥʠ ʨʘʙʦʪʠ ʟʘ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ. 

3. ʆʪ ʧʨʘʚʠʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜ ʟʘʚʠʩʠ ʧʨʘʚʠʣʥʦʪʦ 
ʠʟʨʘʙʦʪʚʘʥʝ ʠ ʚʟʝʤʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʩʢʦʪʦ ʨʝʰʝʥʠʝ ʠʣʠ ʨʝʰʝʥʠʝ ʟʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ 
ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʜʘʜʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʪ.ʝ. ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʥʘʫʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ 
ʝ ʚ ʧʨʷʢʘ ʚʨʲʟʢʘ ʦʪ ʧʨʘʚʠʣʥʦ ʠʟʧʦʣʟʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ ʟʘ ʘʥʘʣʠʟ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

ɼʦʩʧʝʭʦʚ ɺ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʀʟʜ. 5-ʝ, ʜʦʧ. ʠ ʧʨʝʨʘʙ., ʄ.,1985. 

ʇʦʣʦʠʩ ɻ.ʅ., ɸ.ʀ. ɺʦʡʩʢʦʚʦʡ ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʪʦʜʠʢʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʀʟʜ.2-ʝ, 
ʜʦʧ., ʉʪʘʚʨʦʧʦʣ, 2013. 

ʊʘʩʝʚ ɻ., ʉʪ.ʂʦʚʘʯʝʚʘ, ʅ.ʇʘʥʯʝʚ  ɽʨʘʪʦʣʦʛʠʷ (ʠʣʠ ʢʘʢ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʥʘʡ-ʥʝʧʨʠʷʪʥʠʪʝ 
ʛʨʝʰʢʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʚ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ), ʉ., 2010. 

ʊʘʩʝʚ ɻ., ʅ.ʇʘʥʯʝʚ ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ ʤʦʜʝʣʠ. ʉ., 2017. 
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ʈʝʟʶʤʝ 

ɹʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠʣʠ ʤʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ, ʝ ʩʚʝʪʦʚʥʦ 
ʧʨʠʨʦʜʥʦ ʙʦʛʘʪʩʪʚʦ.  ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ ʆʆʅ, ʨʘʩʪʝʥʠʷʪʘ, ʞʠʚʦʪʥʠʪʝ ʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ, ʢʦʠʪʦ ʠʤʘʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʨʘʥʘ, 
ʙʝʣʝʞʘʪ ʨʷʟʲʢ ʩʧʘʜ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʝʢʦʩʠʩʪʝʤʠʪʝ, 
ʢʦʠʪʦ ʦʙʝʟʧʝʯʘʚʘʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʨʘʥʠ ʩʝ ʚʣʦʰʘʚʘʪ. ʉʲʩ ʟʘʛʨʠʞʝʥʦʩʪ ʟʘ 
ʧʨʦʙʣʝʤʘ, ʆʆʅ ʦʙʷʚʠ ʧʝʨʠʦʜʘ 2011-2020 ʢʘʪʦ ɼʝʩʝʪʠʣʝʪʠʝ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ 
ʨʘʟʥʦʦʙʨʘʟʠʝ. ʇʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʉʚʝʪʦʚʥʠʷʪ ʜʝʥ ʥʘ ʧʦʯʚʘʪʘ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 
ʪʝʤʘʪʘ ʩ ʤʦʪʦʪʦ Ăɼʘ ʩʲʭʨʘʥʠʤ ʧʦʯʚʘʪʘ ʞʠʚʘ, ʜʘ ʦʧʘʟʠʤ ʧʦʯʚʝʥʦʪʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝñ. ʅʘʰʘ ʦʪʛʦʚʦʨʥʦʩʪ ʝ ʜʘ ʟʘʧʘʟʠʤ ʧʦʯʚʠʪʝ ʯʠʩʪʠ ʟʘ ʙʲʜʝʱʠʪʝ 
ʧʦʢʦʣʝʥʠʷ ʠ ʜʘ ʚʲʟʩʪʘʥʦʚʠʤ ʥʘʨʫʰʝʥʠʪʝ ʝʢʦʩʠʩʪʝʤʥʠ ʬʫʥʢʮʠʠ. ɹʠʦʣʦʛʠʯʥʦʪʦ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʥʝʟʘʤʝʥʠʤ ʨʝʩʫʨʩ ʠ ʦʧʘʟʚʘʥʝʪʦ ʤʫ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʣʶʯʦʚʘ ʯʘʩʪ ʦʪ 
ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʘʥʠʪʝ. 

ɿʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʟʘʛʫʙʠʪʝ ʥʘ ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʦʡʯʠʚʦ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ, ʦʧʘʟʚʘʥʝ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʠʥʚʝʩʪʠʨʘʥʝ ʚ ʥʘʫʯʥʠ 
ʨʘʟʨʘʙʦʪʢʠ, ʟʥʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʧʘʟʚʘʥʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ, 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʟʘʛʨʠʞʝʥʦʩʪ ʠ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʧʨʦʙʣʝʤʠʪʝ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʘʢʮʝʥʪʠʨʘʥʝ ʚʲʨʭʫ ʟʜʨʘʚʝʪʦ ʥʘ ʧʦʯʚʠʪʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʦʯʚʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʝʢʦʩʠʩʪʝʤʥʠ ʬʫʥʢʮʠʠ, ʟʘʛʫʙʠ, ʦʧʘʟʚʘʥʝ 

 

Resume 

Biodiversity or the variability among living organisms, is a world natural wealth. UN 
investigation showed that plants, animals and microorganisms that are responsible for 
food production sharply declined in the last decades. Food providing ecosystems were 
worsened worldwide. Concerning the issue, UN declared 2011-2020 a Decade on 
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Biodiversity. This year, World soil day focused on the theme with the motto ñKeep soil 
alive, protect soil biodiversityò. It is our responsibility to keep soils clean for future 
generations and to restore disturbed ecosystem functions. Biodiversity is an indispensable 
resource and its conservation must be a key part of countries' governance strategies. 

Prevention of soil biodiversity loss requires sustainable management of soil resources, 
nature conservation, investment in research, knowledge and innovation related to 
biodiversity conservation, increasing public concern and attention to biodiversity issues 
and focusing on soil health. 

 Key words: soil, biodiversity, ecosystem functions, loss, protection 

 

 

ʇʨʦʙʣʝʤʘ Ăʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝñ  

ɹʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠʣʠ ʤʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ, ʩʝ ʦʮʝʥʷʚʘ 
ʢʘʪʦ ʩʚʝʪʦʚʥʦ ʧʨʠʨʦʜʥʦ ʙʦʛʘʪʩʪʚʦ. ɿʘʛʫʙʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʘʚʘ 
ʩʲʱʝʩʪʚʝʥʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʧʣʘʭʘ ʟʘ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʦʧʘʥʩʪʚʦʪʦ.  

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ ʆʆʅ, ʨʘʩʪʝʥʠʷʪʘ, ʞʠʚʦʪʥʠʪʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ, ʢʦʠʪʦ ʠʤʘʪ 
ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʨʘʥʘ, ʙʝʣʝʞʘʪ ʨʷʟʲʢ ʩʧʘʜ (UN: 
Biodiversity loss.., 2019). ʂʦʥʩʪʘʪʠʨʘ ʩʝ, ʯʝ ñʦʩʥʦʚʠʪʝ ʥʘ ʥʘʰʠʪʝ ʭʨʘʥʠʪ ʝʣʥʠ ʩʠʩʪʝʤʠ 
ʩʘ ʧʦʜʢʦʧʘʥʠñ. FAO ʦʪʧʨʘʚʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʯʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʝʢʦʩʠʩʪʝʤʠʪʝ, 
ʢʦʠʪʦ ʦʙʝʟʧʝʯʘʚʘʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʨʘʥʠ ʩʝ ʚʣʦʰʘʚʘʪ.  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 20% ʦʪ ʩʪʦʧʘʥʩʢʠʪʝ ʧʣʦʱʠ, ʟʘʝʪʠ 
ʩ ʢʫʣʪʫʨʠ ʩʘ ʩʪʘʥʘʣʠ ʧʦ-ʤʘʣʢʦ ʧʨʦʜʫʢʪʠʚʥʠ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʦʪʙʝʣʷʟʚʘ 
Ăʠʟʪʦʱʠʪʝʣʥʘò ʟʘʛʫʙʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ï ʥʘʤʘʣʷʣʠ ʩʘ ʛʦʨʩʢʠ ʧʣʦʱʠ, ʪʨʝʚʥʠ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʨʘʣʦʚʠ ʨʠʬʦʚʝ, ʤʘʥʛʨʦʚʠ ʛʦʨʠ, ʥʘʭʦʜʠʱʘ ʥʘ ʚʦʜʦʨʘʩʣʠ, ʘ ʩʲʱʦ ʠ 
ʛʝʥʝʪʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠ ʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ. ʆʢʦʣʦ 25 % ʦʪ 
ʚʩʠʯʢʠ ʞʠʚʦʪʠʥʩʢʠ ʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʝ ʚ ʩʚʝʪʘ ʩʘ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʠʟʯʝʟʚʘʥʝ (UN: 
Biodiversity loss.., 2019). 

 

ʂʦʥʚʝʥʮʠʷ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʇʨʝʟ 1992 ʛ ʥʘ ʩʨʝʱʘʪʘ ʥʘ ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʚ ʈʠʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 150 ʜʲʨʞʘʚʠ 
ʧʦʜʧʠʩʘʭʘ ʂʦʥʚʝʥʮʠʷ ʥʘ ʆʆʅ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʷ ʠʤʘ ʟʘ ʮʝʣ ʜʘ 
ʧʦʚʠʰʠ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʨʘʥʠʪʝ ʚ ʩʚʝʪʘ. ɺ 
ʢʦʥʚʝʥʮʠʷʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʥʝ ʩʘʤʦ ʢʘʪʦ ʝʜʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ 
ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʠ ʪʝʭʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ, ʥʦ ʩʝ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ 
ʥʘ ʚʨʲʟʢʘʪʘ ʥʘ ʯʦʚʝʢʘ ʩ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʝʢʦʩʠʩʪʝʤʠʪʝ ʢʘʪʦ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʟʘ 
ʟʜʨʘʚʦʩʣʦʚʥʘ ʦʢʦʣʥʘ ʩʨʝʜʘ, ʘ ʦʪʪʘʤ ʠ ʟʘ ʯʠʩʪʠ ʭʨʘʥʠ, ʚʲʟʜʫʭ,  ʚʦʜʘ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ 
ʠ ʧʨ. 

ɹʲʣʛʘʨʠʷ ʝ ʨʘʚʥʦʧʨʘʚʝʥ ʯʣʝʥ ʥʘ ʂʦʥʚʝʥʮʠʷʪʘ ʟʘ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ 1996 
ʛ. ɺʩʠʯʢʠ ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʨʘʙʦʪʷʪ ʟʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʛʫʙʘʪʘ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʛʣʦʙʘʣʝʥ, ʥʘʮʠʦʥʘʣʝʥ ʠ ʨʝʛʠʦʥʘʣʝʥ ʤʘʱʘʙ, ʢʦʝʪʦ ʚʢʣʶʯʚʘ ʠ 
ʙʦʨʙʘʪʘ ʩ ʙʝʜʥʦʩʪʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʫʩʣʦʚʠʷʪʘ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʬʦʨʤʠ ʥʘ 
ʞʠʚʦʪ ʥʘ ɿʝʤʷʪʘ. ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʂʦʥʚʝʥʮʠʷʪʘ, ʫ ʥʘʩ ʝ 
ʨʘʟʨʘʙʦʪʝʥʘ ʥʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. 
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ʄʝʞʜʫʥʘʨʦʜʥʠ ʠʥʠʮʠʘʪʠʚʠ 

ʇʦ ʠʥʠʮʠʘʪʠʚʘ ʥʘ ʆʆʅ ʧʨʝʟ 2001 ʛ. ʙʝ ʚʟʝʪʦ ʨʝʰʝʥʠʝ ʚʩʷʢʘ ʛʦʜʠʥʘ ʥʘ 22 ʤʘʡ ʜʘ ʩʝ 
ʦʪʙʝʣʷʟʚʘ ʄʝʞʜʫʥʘʨʦʜʝʥ ʜʝʥ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩ ʢʦʝʪʦ ʜʘ ʩʝ ʧʦʚʠʰʠ 
ʦʩʚʝʜʦʤʝʥʦʩʪʪʘ ʥʘ ʭʦʨʘʪʘ ʠ ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʜʘ ʩʝ ʥʘʩʲʨʯʘʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʜʘ ʚʟʝʤʘʪ ʨʝʰʠʪʝʣʥʠ ʤʝʨʢʠ ʠ 
ʜʝʡʩʪʚʠʷ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. 

ʊʝʤʘʪʘ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʠ ʚ ʜʨʫʛʠ ʩʚʝʪʦʚʥʠ ʤʝʨʦʧʨʠʷʪʠʷ. 
ʉʚʝʪʦʚʥʠʷʪ ʜʝʥ ʥʘ ʧʦʯʚʘʪʘ ʧʨʝʟ 2020 ʛ. ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʧʨʦʙʣʝʤʘ ʧʦʜ ʤʦʪʦʪʦ Ăɼʘ 
ʩʲʭʨʘʥʠʤ ʧʦʯʚʘʪʘ ʞʠʚʘ, ʜʘ ʦʧʘʟʠʤ ʧʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝñ. ʏʨʝʟ ʥʝʛʦ ʩʝ 
ʥʘʩʦʯʚʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ ʢʲʤ ʙʦʨʙʘ ʩʲʩ ʟʘʛʫʙʠʪʝ ʥʘ ʧʦʯʚʝʥʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʝ ʧʦʜʯʝʨʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʟʜʨʘʚʝʪʦ ʥʘ 
ʝʢʦʩʠʩʪʝʤʠʪʝ. ʇʦʜ ʪʦʟʠ ʥʘʜʩʣʦʚ ʩʝ ʧʨʠʟʦʚʘʚʘʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ, ʦʙʱʝʩʪʚʝʥʠʪʝ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʭʦʨʘʪʘ  ʧʦ ʩʚʝʪʘ ʘʢʪʠʚʥʦ ʜʘ ʩʲʜʝʡʩʪʚʘʪ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ 
ʟʜʨʘʚʝ, ʢʦʝʪʦ ʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʠ ʟʘ ʟʜʨʘʚʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. 

ʇʨʝʟ 2020 ʛʦʜʠʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʙʝ ʪʝʤʘ ʠ ʥʘ ʉʚʝʪʦʚʥʠʷ ʜʝʥ ʥʘ ʦʢʦʣʥʘʪʘ 
ʩʨʝʜʘ. ʋʯʘʩʪʥʠʮʠʪʝ ʘʣʘʨʤʠʨʘʭʘ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʧʝʰʥʠ ʜʝʡʩʪʚʠʷ, ʪʲʡ ʢʘʪʦ 
ʧʦʨʘʜʠ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ ʧʨʠʨʦʜʘʪʘ ʩʝ ʨʘʟʨʫʰʘʚʘ ʠ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʨʠʩʢ ʦʪ 
ʠʟʯʝʟʚʘʥʝ ʦʢʦʣʦ ʝʜʠʥ ʤʠʣʠʦʥ ʨʘʩʪʠʪʝʣʥʠ ʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ (World is ôon noticeô..., 
2019). ɹʝʜʩʪʚʝʥʠʪʝ ʩʲʙʠʪʠʷ ʚ ʩʚʝʪʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ - ʛʦʨʩʢʠʪʝ ʧʦʞʘʨʠ, 
ʥʘʚʦʜʥʝʥʠʷʪʘ, ʧʦʨʘʞʝʥʠʷʪʘ ʦʪ ʥʘʩʝʢʦʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʧʘʥʜʝʤʠʷʪʘ ʂʆɺʀɼ 19 
ʩʲʱʦ ʘʣʘʨʤʠʨʘʪ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ  ʩʧʝʰʥʠ ʜʝʡʩʪʚʠʷ ʚ ʟʘʱʠʪʘ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ.   

 

ɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʆʆʅ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʉʣʝʜ ʧʨʦʫʯʚʘʥʝ, ʥʘʧʨʘʚʝʥʦ ʚ ʛʣʦʙʘʣʝʥ ʤʘʱʘʙ ʆʆʅ ʦʪʯʝʪʝ ʩʣʘʙ ʥʘʧʨʝʜʲʢ ʚ 
ʫʩʠʣʠʷʪʘ ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ (Strategic plan for 
biodiversity 2011-2020). ʉ ʮʝʣ ʜʘ ʩʝ ʥʘʩʲʨʯʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʉʪʨʘʪʝʛʠʯʝʩʢʠʷ ʧʣʘʥ ʦʪ 
ʂʦʥʚʝʥʮʠʷʪʘ ʟʘ 2011-2020ʛ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʠʚʦʪ ʚ ʭʘʨʤʦʥʠʷ ʩ ʧʨʠʨʦʜʘʪʘ, ʧʝʨʠʦʜʲʪ 
2011-2020 ʙʝ ʦʧʨʝʜʝʣʝʥ ʢʘʪʦ ɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʆʆʅ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 
(United Nations Decade on Biodiversity).  

 

 

 

 

 

ʆʧʘʟʚʘʥʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʦʩʥʦʚʝʥ ʝʢʦʣʦʛʠʯʝʥ ʧʨʠʦʨʠʪʝʪ ʠ ʟʘ 
ɽʚʨʦʧʝʡʩʢʠʷ ʉʲʶʟ. ʇʨʝʟ 2010 ʛ. ʙʝ ʦʪʯʝʪʝʥ ʥʝʫʩʧʝʭ ʚ ʫʩʠʣʠʷʪʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ 
ʥʘ ʟʘʛʫʙʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ɽʚʨʦʧʘ (Special report 12/2014; Biodiversity 
in the EU is declining..., 2020), ʟʘʪʦʚʘ  ʧʨʝʟ ʶʥʠ 2011 ʛ. ʙʝ ʧʨʠʝʪʘ Ăʉʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʟʘ 
ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦ 2020 ʛ.ñ (EU Biodiversity Strategy to 2020, 2011) ʩ 
ʛʣʘʚʥʘʪʘ ʠ ʥʝʦʪʣʦʞʥʘ ʮʝʣ ð ʩʧʠʨʘʥʝ ʟʘʛʫʙʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʚʣʦʰʘʚʘʥʝʪʦ ʥʘ ʝʢʦʩʠʩʪʝʤʥʠʪʝ ʫʩʣʫʛʠ ʚ ɽʉ ʜʦ 2020 ʛ. ʅʘʡ-ʚʘʞʥʠʷʪ ʬʠʥʘʥʩʦʚ 
ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʛʦʨʠʪʝ ʚ ɽʉ ʝ ʧʨʦʛʨʘʤʘʪʘ 
LIFE. 

ʋ ʥʘʩ ʝ ʧʨʠʝʪ ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʧʣʘʥ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 2011-2020, ʢʦʡʪʦ 
ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʂʦʥʚʝʥʮʠʷʪʘ. 
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ɹʠʦʣʦʛʠʯʥʦ  ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ  

ʉʧʦʨʝʜ ʩʧʝʮʠʘʣʥʠʷ ʜʦʢʣʘʜ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʉʤʝʪʥʘ ʇʘʣʘʪʘ 13/2020 (Special report 
13/2020, 2020) ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʥʘʤʘʣʷʚʘ ʚʲʧʨʝʢʠ 
ʤʝʨʢʠʪʝ, ʧʨʝʜʧʨʠʝʪʠ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʦ ʆʙʱʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʦʣʠʪʠʢʘ 
(ʆʉʇ). ʆʪʯʝʪʝʥ ʝ ʩʧʘʜ ʥʘ ʠʟʦʙʠʣʠʝʪʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ 
ʨʘʩʪʠʪʝʣʥʦʩʪ, ʘ ʦʪʪʘʤ ʠ ʥʘ ʞʠʚʦʪʥʠʪʝ. ɿʘ ʧʦʩʣʝʜʥʠʪʝ 30 ʛʦʜʠʥʠ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 
ʧʪʠʮʠʪʝ ʠ ʧʦʣʩʢʠʪʝ ʧʝʧʨʫʜʠ, ʢʦʠʪʦ ʩʘ ʜʦʙʲʨ ʧʦʢʘʟʘʪʝʣ ʟʘ ʧʨʦʤʝʥʠʪʝ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʟʝʤʠ, ʩʘ ʥʘʤʘʣʝʣʠ ʩ ʧʦʚʝʯʝ ʦʪ 30%. ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʚʘʞʥʠʪʝ ʟʘ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʠ ʩʲʱʦ ʥʘʤʘʣʷʚʘ. ʆʪ ʧʨʘʢʪʠʢʘʪʘ 
ʩʘ ʠʟʚʝʩʪʥʠ ʧʨʠʤʝʨʠ ʟʘ ʧʦʣʟʘʪʘ ʦʪ ʩʦʨʪʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʢʫʣʪʫʨʠʪʝ ʧʨʠ 
ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʢʨʠʟʠ ʩʣʝʜ ʧʦʨʘʞʝʥʠʷ ʦʪ ʚʠʨʫʩʥʠ ʙʦʣʝʩʪʠ - ʧʨʠ ʢʘʨʪʦʬʠʪʝ ʧʨʝʟ 19 
ʚʝʢ, ʧʨʠ ʦʨʠʟʘ ʚ ɸʟʠʷ, ʧʨʠ ʢʘʬʝʪʦ, ʮʘʨʝʚʠʮʘʪʘ ʠ ʣʦʟʘʪʘ ʚ ɸʤʝʨʠʢʘ ʧʨʝʟ 70-80 ʪʝ 
ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. 

 

ɹʠʦʣʦʛʠʯʥʦ  ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʧʦʯʚʘʪʘ  

ʇʦʥʠʞʘʚʘ ʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ, ʦʙʠʪʘʚʘʱʠ ʧʦʯʚʘʪʘ - 
ʧʦʯʚʝʥʘʪʘ ʙʠʦʪʘ (Kohl t al., 2014). ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʫʯʝʥʠ ʦʪ ʀʇɸɿʈ Ăʅ. ʇʫʰʢʘʨʦʚñ ʚ 
ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʧʦʢʘʟʘʭʘ, ʯʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʣʫʤʙʨʠʮʠʜʥʠ ʯʝʨʚʝʠ ʥʘʤʘʣʷʚʘ ʚ 
ʝʨʦʟʠʨʘʥʠʪʝ, ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʠ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʧʦʯʚʠ (Valchovski, 2010; Valchovski, 
2012). ʇʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚ ʧʦʯʚʘʪʘ (ʤʠʢʨʦʙʠʘʣʥʦ 
ʜʠʰʘʥʝ, ʤʠʢʨʦʙʠʘʣʥʘ ʙʠʦʤʘʩʘ, ʝʥʟʠʤʥʘ ʘʢʪʠʚʥʦʩʪ, ʬʠʟʠʦʣʦʛʠʯʥʠ ʛʨʫʧʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ) ʩʝ ʧʦʥʠʞʘʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʝʨʦʟʠʨʘʥʠ (Donkova et al., 2015; 
Nedyalkova et al., 2013; Nedyalkova et al., 2017) ʠ ʪʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ (Petkova et al., 
2017) ʫ ʥʘʩ. 

 

ʇʨʠʯʠʥʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ 

ʂʘʪʦ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʟʘ ʟʘʛʫʙʠʪʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʩʝ ʧʦʩʦʯʚʘ ʠʟʩʠʯʘʥʝʪʦ ʥʘ 
ʛʦʨʩʢʠ ʤʘʩʠʚʠ ʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʧʣʦʱʠʪʝ ʥʘ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʟʝʤʠ, ʢʘʢʪʦ ʠ 
ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ, ʢʲʜʝʪʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʛʨʘʜʦʚʝʪʝ ʟʝʤʠʪʝ ʩʝ 
ʧʦʢʨʠʚʘʪ ʩ ʙʝʪʦʥ ʧʨʠ ʩʪʦʝʞʘ ʥʘ ʙʠʪʦʚʠ ʠ ʩʪʦʧʘʥʩʢʠ ʩʛʨʘʜʠ, ʠ ʩʝ ʟʘʧʝʯʘʪʚʘʪ ʧʨʠ 
ʧʨʦʧʨʘʚʷʥʝ ʥʘ ʧʲʪʠʱʘ. ɼʨʫʛʠ ʧʨʠʯʠʥʠ ʟʘ ʟʘʛʫʙʠʪʝ ʩʘ ʩʚʨʲʭʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʚʦʜʥʠʪʝ 
ʠʟʪʦʯʥʠʮʠ, ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʙʠʪʦʚʠ ʠ ʧʨʦʤʠʰʣʝʥʠ ʦʪʧʘʜʲʮʠ, ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ 
(UN: Biodiversity loss..., 2019). 

ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʟʘʛʫʙʘʪʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʠ ʧʦʯʚʘʪʘ ʩʘ 
ʧʨʘʢʪʠʢʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ - ʫʚʝʣʠʯʘʚʘʥʝ 
ʥʘ ʧʣʦʱʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ, ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʠʥʚʘʟʠʚʥʠ ʨʘʩʪʠʪʝʣʥʠ ʠ 
ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ, ʥʝʫʩʪʦʡʯʠʚʠ ʟʝʤʝʜʝʣʩʢʠ ʧʨʘʢʪʠʢʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʤʘʢʩʠʤʘʣʥʠ ʜʦʙʠʚʠ (Biodiversity loss: what is causing..., 2020). ɼʨʫʛʠ ʥʝʫʩʪʦʡʯʠʚʠ 
ʧʨʘʢʪʠʢʠ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʝʤʥʠʪʝ ʨʝʩʫʨʩʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʩʘ ʪʝʭʥʦʛʝʥʥʦʪʦ ʥʘʨʫʰʘʚʘʥʝ ʠ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ. 

 

ʇʦʯʚʘʪʘ - ʚʘʞʝʥ ʨʝʟʝʨʚʦʘʨ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʇʦʯʚʘʪʘ ʝ ʩʣʦʞʥʦ, ʜʠʥʘʤʠʯʥʦ ʠ ʞʠʚʦ ʪʷʣʦ, ʚ ʢʦʝʪʦ ʦʙʠʪʘʚʘʪ ʧʦʚʝʯʝ ʦʪ 25% ʦʪ 
ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ ʚ ʧʨʠʨʦʜʘʪʘ. ʊʷ ʝ ʩʚʦʝʦʙʨʘʟʝʥ ʨʝʟʝʨʚʦʘʨ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, 
ʢʦʡʪʦ ʧʦʜʜʲʨʞʘ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ,  ʨʝʛʫʣʠʨʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ 
ʛʘʟʦʚʝ, ʦʩʠʛʫʨʷʚʘ ʭʨʘʥʝʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ, ʞʠʚʦʪʥʠʪʝ ʠ  ʭʦʨʘʪʘ.  
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ʇʦʯʚʝʥʦʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʢʣʶʯʚʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʪ ʞʠʚʠ ʦʨʛʘʥʠʟʤʠ (ʧʦʯʚʝʥʘ 
ʙʠʦʪʘ), ʩʨʝʜ ʢʦʠʪʦ (Bunning&Jimenez, 2003): 

¶ ʄʠʢʨʦʬʣʦʨʘ (<0.1 ʤʤ) - ʙʘʢʪʝʨʠʠ, ʧʣʝʩʝʥʠ, ʚʦʜʦʨʘʩʣʠ ʠ ʜʨ. 

¶ ʄʠʢʨʦʬʘʫʥʘ (<0.1 ʤʤ) ï ʧʨʦʪʦʟʦʠ, ʥʝʤʘʪʦʜʠ ʠ ʜʨ. 

¶ ʄʝʟʦʬʘʫʥʘ (0.1-2 ʤʤ) - ʘʢʘʨʠ, ʢʦʣʝʤʙʦʣʠ, ʝʥʭʠʪʨʝʠʜʠ ʠ ʜʨ. 

¶ ʄʘʢʨʦʬʘʫʥʘ (>2 ʤʤ) - ʥʘʩʝʢʦʤʠ, ʟʝʤʥʠ ʯʝʨʚʝʠ, ʤʝʢʦʪʝʣʠ, ʩʢʦʨʧʠʦʥʠ, ʟʤʠʠ, 
ʛʨʠʟʘʯʠ ʠ ʜʨ. 

ʂʦʨʝʥʠʪʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʧʦʯʚʝʥʠ ʦʨʛʘʥʠʟʤʠ. ʊʝ 
ʯʝʨʧʷʪ ʚʦʜʘ ʠ ʜʠʰʘʪ ʚʲʟʜʫʭ ʦʪ ʧʦʯʚʘʪʘ, ʫʩʚʦʷʚʘʪ ʤʠʥʝʨʘʣʥʠ ʠ ʦʨʛʘʥʠʯʥʠ ʚʝʱʝʩʪʚʘ 
ʦʪ ʧʦʯʚʝʥʠʷ ʨʘʟʪʚʦʨ, ʚʣʠʟʘʪ ʚ ʪʨʦʬʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ 
(ʘʟʦʪʬʠʢʩʘʮʠʷ, ʤʠʢʦʨʠʟʘ). ʂʦʨʝʥʠʪʝ, ʛʨʫʜʢʠʪʝ ʠ ʣʫʢʦʚʠʮʠʪʝ ʩʣʫʞʘʪ ʟʘ ʭʨʘʥʘ ʥʘ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʠ ʞʠʚʦʪʥʠʪʝ. 

 

ʇʦʯʚʘʪʘ - ʩʨʝʜʘ ʥʘ ʦʙʠʪʘʥʠʝ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ 

ʇʦʯʚʠʪʝ ʧʨʝʜʦʩʪʘʚʷʪ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʨʘʟʣʠʯʥʠ ʩʚʦʡʩʪʚʘ, ʢʣʠʤʘʪ ʠ ʨʘʩʪʠʪʝʣʥʘ 
ʧʦʢʨʠʚʢʘ, ʚ ʢʦʠʪʦ ʞʠʚʝʝ ʤʥʦʛʦʯʠʩʣʝʥʘ ʙʠʦʪʘ - ʬʣʦʨʘ ʠ ʬʘʫʥʘ. ʂʦʤʧʣʝʢʩʥʘʪʘ 
ʬʠʟʠʯʥʘ ʠ ʭʠʤʠʯʥʘ ʧʨʠʨʦʜʘ ʥʘ ʧʦʯʚʘʪʘ, ʥʝʡʥʘʪʘ ʧʦʨʴʦʟʥʘ ʩʪʨʫʢʪʫʨʘ, ʦʛʨʦʤʥʘʪʘ 
ʩʧʝʮʠʬʠʯʥʘ ʧʦʚʲʨʭʥʦʩʪ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʥʠ ʠ ʤʠʥʝʨʘʣʥʠ ʚʝʱʝʩʪʚʘ, 
ʭʨʘʥʠʪʝʣʥʠ ʠʟʪʦʯʥʠʮʠ ʠ ʚʦʜʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʤʥʦʛʦ ʞʠʚʦʪʥʠ, ʨʘʩʪʝʥʠʷ ʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʜʘ ʞʠʚʝʷʪ ʩʲʚʤʝʩʪʥʦ ʠ ʜʘ ʥʘʤʝʨʷʪ ʧʦʜʭʦʜʷʱʠ ʥʠʰʠ ʟʘ ʨʘʟʚʠʪʠʝ. 
ʈʘʟʣʠʯʥʠʪʝ ʧʦʯʚʝʥʠ ʦʨʛʘʥʠʟʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʧʦʤʝʞʜʫ ʩʠ, ʢʘʪʦ ʦʙʨʘʟʫʚʘʪ ʩʣʦʞʥʘ 
ʤʨʝʞʘ ʦʪ ʪʨʦʬʠʯʥʠ ʚʨʲʟʢʠ ʚ ʝʢʦʩʠʩʪʝʤʘʪʘ (NSP - Soil biodiversity). 

 

ʌʫʥʢʮʠʠ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ ʚ ʧʦʯʚʘʪʘ 

ʇʦʯʚʝʥʠʪʝ ʦʨʛʘʥʠʟʤʠ ʫʯʘʩʪʚʘʪ ʚ ʨʝʜʠʮʘ ʦʩʥʦʚʥʠ ʧʨʦʮʝʩʠ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʫʩʪʦʡʯʠʚʦʪʦ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʘ ʧʨʦʜʫʢʮʠʷ.  

ʉʲʩ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ ʧʨʦʤʝʥʷʪ ʧʦʯʚʝʥʘʪʘ ʩʨʝʜʘ ʠ ʚʣʠʷʷʪ ʚʲʨʭʫ 
ʥʝʡʥʠʪʝ ʩʚʦʡʩʪʚʘ. ʇʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʣʦʜʦʨʦʜʠʝʪʦ ʦʢʘʟʚʘ ʠʟʢʦʧʘʚʘʥʝʪʦ 
ʥʘ ʜʫʧʢʠ, ʪʫʥʝʣʠ, ʪʝʩʥʠ ʧʨʦʭʦʜʠ ʠ ʧʫʢʥʘʪʠʥʠ ʦʪ ʙʠʟʛʨʲʙʥʘʯʥʠʪʝ ʠ ʤʘʣʢʠʪʝ 
ʙʦʟʘʡʥʠʮʠ, ʢʦʝʪʦ ʨʘʟʨʦʭʢʚʘ ʧʦʯʚʘʪʘ. ʉ ʪʦʚʘ ʩʝ ʫʣʝʩʥʷʚʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʚʲʟʜʫʭ ʠ 
ʚʦʜʘ ʚ ʜʲʣʙʦʯʠʥʘ, ʘ ʠ ʢʦʨʝʥʠʪʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʧʨʦʥʠʢʚʘʪ ʣʝʩʥʦ ʚ ʜʲʣʙʦʢʠʪʝ ʩʣʦʝʚʝ, 
ʦʩʦʙʝʥʦ ʚ ʧʦ-ʧʣʲʪʥʠʪʝ ʧʦʯʚʠ. ɾʠʚʦʪʥʠʪʝ ʨʘʟʜʨʦʙʷʚʘʪ ʨʘʩʪʠʪʝʣʥʠʪʝ ʦʩʪʘʪʲʮʠ, 
ʨʘʟʤʝʩʚʘʪ ʛʠ ʩ ʧʦʯʚʘ, ʧʨʝʤʝʩʪʚʘʪ ʛʠ ʥʘ ʨʘʟʣʠʯʥʦ ʨʘʟʩʪʦʷʥʠʝ ʠ ʪʘʢʘ ʫʩʢʦʨʷʚʘʪ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʦʨʛʘʥʠʯʥʠʪʝ ʚʝʱʝʩʪʚʘ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʠ 
ʢʨʲʛʦʚʨʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʉ ʨʘʟʥʦʦʙʨʘʟʥʘʪʘ ʩʠ ʙʠʦʭʠʤʠʯʥʘ ʜʝʡʥʦʩʪ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʧʦʜʜʲʨʞʘʪ ʧʦʯʚʝʥʦʪʦ ʟʜʨʘʚʝ ʠ ʧʣʦʜʦʨʦʜʠʝ. ʆʩʥʦʚʥʘʪʘ ʠʤ ʨʦʣʷ 
ʩʝ ʩʲʩʪʦʠ ʚ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʤʲʨʪʚʠʪʝ ʦʨʛʘʥʠʯʥʠ ʦʩʪʘʪʲʮʠ ʠ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʣʝʩʥʦ 
ʫʩʚʦʠʤʠ ʟʘ ʨʘʩʪʝʥʠʷʪʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ 
ʜʝʪʦʢʩʠʢʘʮʠʷ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ, ʦʪʙʣʲʩʢʚʘʥʝ ʥʘ ʧʘʪʦʛʝʥʠ, ʫʣʘʚʷʥʝ ʥʘ ʚʲʛʣʝʨʦʜʘ ʚ 
ʩʧʝʮʠʬʠʯʥʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʥʠ ʩʲʝʜʠʥʝʥʠʷ, ʫʩʚʦʷʚʘʥʝ ʥʘ ʘʟʦʪ ʦʪ ʚʲʟʜʫʭʘ ʠ ʧʨ. 
ʂʦʨʝʥʠʪʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʩʘ ʚ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ ʧʦʣʫʯʘʚʘʪ 
ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʝʞʥʠ ʭʦʨʤʦʥʠ ʠ ʟʘʱʠʪʘ ʦʪ ʥʝʧʨʠʷʪʝʣʠ. ʄʥʦʛʦʦʙʨʘʟʠʝʪʦ 
ʦʪ ʦʨʛʘʥʠʟʤʠ ʛʘʨʘʥʪʠʨʘ ʥʦʨʤʘʣʥʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʝʢʦʣʦʛʠʯʥʠ ʬʫʥʢʮʠʠ 
ʥʘ ʧʦʯʚʘʪʘ ï ʟʜʨʘʚʦʩʣʦʚʥʘ ʩʨʝʜʘ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʠʟʭʨʘʥʚʘʥʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʘ ʨʘʩʪʠʪʝʣʥʘ ʧʨʦʜʫʢʮʠʷ (NSP ï Agriculture and soil 
biodiversity).    
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ɼʘ ʩʧʨʝʤ ʟʘʛʫʙʠʪʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʦʯʚʘʪʘ 

ʅʘʰʘ ʦʪʛʦʚʦʨʥʦʩʪ ʝ ʜʘ ʟʘʧʘʟʠʤ ʧʦʯʚʠʪʝ ʯʠʩʪʠ ʟʘ ʙʲʜʝʱʠʪʝ ʧʦʢʦʣʝʥʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ 
ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʥʝʟʘʤʝʥʠʤ ʨʝʩʫʨʩ ʠ ʦʧʘʟʚʘʥʝʪʦ ʤʫ 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʣʶʯʦʚʘ ʯʘʩʪ ʦʪ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʘʥʠʪʝ. 

ɿʘ ʜʘ ʩʧʨʝʤ ʟʘʛʫʙʠʪʝ ʥʘ ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 
ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ ʚ ʛʨʘʜʩʢʠʪʝ ʨʘʡʦʥʠ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʠʥʚʝʩʪʠʨʘʥʝ ʚ ʥʘʫʯʥʠ 
ʨʘʟʨʘʙʦʪʢʠ, ʟʥʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʧʘʟʚʘʥʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ, 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʟʘʛʨʠʞʝʥʦʩʪ ʠ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʧʨʦʙʣʝʤʠʪʝ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʘʢʮʝʥʪʠʨʘʥʝ ʚʲʨʭʫ ʟʜʨʘʚʝʪʦ ʥʘ ʧʦʯʚʠʪʝ. ʅʫʞʥʦ ʝ ʩʲʱʦ 
ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ, ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʚ 
ʨʘʟʫʤʥʠ ʛʨʘʥʠʮʠ, ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʩʫʨʦʚʠʥʠ ʠ ʨʝʮʠʢʣʠʨʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ. 

 

ɺʨʲʱʘʥʝ ʥʘ ʧʨʠʨʦʜʘʪʘ ʚ ʥʘʰʠʷ ʞʠʚʦʪ - ʥʦʚʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʟʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦ 2030 

ʅʘ 20 ʤʘʡ 2020ʛ ɽʚʨʦʧʝʡʩʢʘʪʘ ʂʦʤʠʩʠʷ ʧʨʠʝ ʥʦʚʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ 
ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ ʢʦʷʪʦ ʩʝ ʧʨʝʜʣʘʛʘʪ ʢʦʥʢʨʝʪʥʠ ʩʪʲʧʢʠ ʧʦ ʧʲʪʷ ʢʲʤ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʜʦ 2030 ʛ. ʉʨʝʜ ʪʷʭ ʩʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ ʥʘʡ-ʤʘʣʢʦ 30 % ʦʪ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʫʭʦʟʝʤʥʠ ʧʣʦʱʠ ʠ ʤʦʨʝʪʘ ʚ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʚʘʥʠ ʟʘʱʠʪʝʥʠ ʟʦʥʠ ʠ 
ʚʨʲʱʘʥʝ ʥʘ ʥʘʡ-ʤʘʣʢʦ 10 % ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʢʲʤ ʤʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ  
ʣʘʥʜʰʘʬʪʘ. ʅʘʙʝʣʷʟʚʘʪ ʩʝ ʦʙʚʲʨʟʚʘʱʠ ʮʝʣʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʫʚʨʝʜʝʥʠʪʝ 
ʝʢʦʩʠʩʪʝʤʠ ʠ ʨʝʢʠ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʟʘʱʠʪʝʥʠʪʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ 
ʚʠʜʦʚʝ ʚ ɽʉ, ʟʘʱʠʪʘ ʥʘ ʧʯʝʣʠʪʝ (ʦʧʨʘʰʠʪʝʣʠʪʝ), ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ, 
ʦʟʝʣʝʥʷʚʘʥʝ ʥʘ ʛʨʘʜʦʚʝʪʝ, ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʠ ʜʨʫʛʠ 
ʟʝʤʝʜʝʣʩʢʠ ʧʨʘʢʪʠʢʠ, ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠ ʧʦʜʦʙʨʷʚʘʥʝ 
ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʛʦʨʠ. 

ɺ ʧʦʤʦʱ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʘʨʪʥʴʦʨʩʪʚʘ, ʢʘʪʦ 
ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʥʘ ʩʪʨʘʥʠʪʝ ʧʦ ʂʦʥʚʝʥʮʠʷʪʘ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʦʷʪʦ 
ʱʝ ʩʝ ʩʲʩʪʦʠ ʧʨʝʟ 2021 ʛ. ʠ ʱʝ ʩʧʦʤʦʛʥʝ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʘ ʛʣʦʙʘʣʥʘ ʨʘʤʢʘ 
ʥʘ ʆʆʅ ʟʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ (Vrashtane na prirodata v nashiya jivoté, 2020).   
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Resume 

The paper analyzes the dynamic development and the current state of organic production 
in Greece, as well as the evaluation of systemic and specific problems faced by producers 
of plant organic products. It is noted that the first farmers to engage in organic farming on 
small plots were in the early 1980s. In Greece, the main characteristics of the organic 
farming sector are the clear tendency to increase the cultivated area and their 
geographical inequality. According to statistics from the Ministry of Rural Development and 
Food, in 1993, the area of organic crops was only 591 hectares, in the following years it 
was increased significantly and in 2018 reached 156,918 hectares corresponding to 4.87% 
of the 3,221,680 hectares of arable agricultural land in the country. The main organic crops 
are olives, legumes, cereals, vines, vegetables and citrus fruits with different percentages 
of each crop. In 2018, 31,397 farmers were active in organic farming .The main problems 
that limit growth are the lower yields compared to conventional agriculture, the lack of 
technology, the small size of the holdings, the limited scope of the domestic market and 
the high prices. However, the existing, but also the potential comparative advantages for 
organic farming are so strong that our country can get a larger share in the global market 
of organic products. 

Key words: biological agriculture, clean agrrcultural production,organic farming, , crops, 
problems. 

 

 

Introduction 

Intensive agricultural activity has led to the pollution of rivers, lakes, seas, the degradation 
of forest ecosystems, the desertification of soil, the destruction of natural habitats and the 
extinction of rare species of flora and fauna. During the second half of the 20th century, 
another problem became significant: a reduction in the content of vitamins and trace 
elements in crop production and an accumulation of harmful substances (nitrates, 
pesticides, hormones, antibiotics, etc.) in both plant and animal products due to soil 
degradation.( Gustavsson et al,2011) High doses of mineral fertilizers, numerous 
treatments with chemical plant protection agents, violation of the technology of their use, 
intensive soil cultivation and deep plowing have led to a whole series of negative 
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environmental consequences. In 2015, organic farming was practiced in 179 countries and 
dependent regions of the world (in 2000 there were about half of them), and in almost half 
of them, the production, processing and consumption of organic products are regulated by 
the relevant local legislation. , establishing biological standards.Organic farming is one of 
the most promising agricultural sectors of any country with a rich resource potential, as 
evidenced by the following data: during the period 2000-2015, the area of agricultural land 
used in the world, adopting relevant technologies, increased by average rate of 10% per 
year and reached the level of 50.9 million hectares. The global market for organic products 
has grown more than fivefold - from $ 18 billion in 2000 to nearly $ 100 billion in 2015. 
According to some expert estimates, the market for organic food and beverages will grow 
by an average of 15.5% per year during the period 2016-2020. Organic farming in the 
world is a locomotive for the development of hundreds of thousands of small and medium 
agricultural producers. The production of organic agricultural products is a very promising 
direction of agriculture for small-scale producers, which requires the use of modern, 
organic agricultural technologies based on the synthesis of the latest achievements of 
biological science and engineering, adapted to local conditions. Organic farming holds its 
unique position and can coexist with intensive agricultural production. According to the 
International Federation of Movement for Organic Agriculture (IFOAM), organic agriculture 
aims to work with ecosystems, biogeochemical cycles of substances and elements, 
supporting them and gaining the result of their optimization.( According to IFOAM, ñorganic 
farming is a production system that supports the health of soils, ecosystems and humans. 
URL: https://shop.fibl.org/fileadmin/documents/). 

In the structure of the needs of the modern consumer, the need for environmentally 
friendly products began to take a growing place. This is due to reasons such as the 
constantly deteriorating quality of the environment, the desire for a healthy lifestyle, the 
increase in morbidity and mortality due to the use of low quality products, the increase in 
popularity, especially among young people, the environmentally friendly behavior etc. In 
developed countries, with an environmentally friendly market, agricultural products are 
growing dynamically. The increase in living standards, especially in European countries, 
has helped to change the attitude of consumers towards food products in order to increase 
the demands not only for quantity but also for quality, as well as to minimize health risks. 
The demand for organic food has increased and abroad, the development of organic 
production has continued for the last 30 years. However, an important chapter in the 
history of organic agriculture was the creation of Rules and Legislation, which give specific 
directions, while the recording of the course of organic farming officially begins. 

In Greece, organic farming started in the early 1980s, by several amateurs and people 
interested in environmental protection. At a more professional level, Greek efforts were 
based mainly on export interest. In 1983, we have the first. For example, in the region of 
Aigio (Peloponnese), with the cultivation of Corinthian raisins for export to the Netherlands. 
This example was followed in 1985 by the area of Mani (Peloponnese), with organic olive 
oil, again for export. . Organic production started getting the appropriate attention in 
Greece, around 1992 and flourished since 1995 when the implementation of the financial 
assistance program was initiated under Regulation 2078/1992 and subsequent of 
Regulation 1257/1999 (Papatheodorou et al, 2007). Organic production in Greece is tested 
and certified by private operators approved by the Ministry of Agriculture, to test and certify 
organic products acording to Regulation (EC) No 834/2007 and the Regulation No 
889/2008. (Sdrolias et al,2014) .The inspection system does not include any economic 
factors. In general, prices of organic products are increased about 25-30% compared to 
those of conventional products. In Greece, the control and conversion period starts by 
signing the corresponding contract with the testing and certifying body and notice of entry 
to the competent department of Rural Development follows. Afterwards the field is 
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inspected in terms of fertility, ways of maintaining and increasing it, as well as storage 
facilities and how crops will be organically protected from pests and diseases (Tseles, D.& 
ȷ., Efthimiadou, 2011).) 

 

Materials and methods 

During the drafting of the article, such scientific research methods were applied as the 
study of domestic and foreign scientific literature and the regulatory framework for the 
research topic, generalization of the received information, economic and statistical 
analysis, analytical and comparative method. 

 

Results and Discussion 

 In the early 1990s, organic farming expanded to include both products and areas. Thus, 
we have the production of citrus in Laconia, viticulture in Naoussa, kiwis, cotton, cereals in 
various parts of Greece. The interest is growing, as most of these products, which are 
controlled and certified by European organizations, find a good way out mainly in Western 
European countries. For the period up to 1992, however, there are no official figures for 
the cultivation of organic products Then, a milestone in the development of organic farming 
was 1993, the year when the implementation of Community Regulation 2092/91 on 
organic farming began (albeit with a delay of two years). Since then, the official recording 
of the course of organic farming in our country begins, which is rapidly evolving. From 590 
hectares (ha) of farms in 1993, an increase of 267070 (ha) was achieved in 2000 (fig. 1).  

 

 

Fig. 1. Annual development of the areas (thousands of hectares) of organic farming in 
Greece. 

 

Then, a milestone in the development of organic farming was 1993, the year in which the 
implementation of Community Regulation 2092/91 on organic farming began (albeit with a 
two-year delay). Since then, the official recording of the course of organic farming in our 
country begins, which is rapidly evolving. From 590 acres of organic farms in 1993, it 
reached 26,700 ha in 2000. 

The higher increase in acres of organic farming is observed in 1996, when the EU 
Regulation 2078/92 on subsidies for the production of organic products began to apply in 
our country. The total area of organic agriculture at the end of 2000 corresponded to 0.72% 
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of the total cultivated area in Greece. This percentage, compared to the EU counterparts, 
is the lowest. On the contrary, the annual growth rate observed in Greece is one of the 
highest in the Community. Significant impetus to organic farming was given by the subsidy 
programs of the period 2004-2006 which resulted in the more than quadrupling of arable 
land (from 389,000 hectares to 170,000 hectares, ha) and the more than tripling of organic 
farmers (from 6,186 to 23,880). However, due to the limited scope of the new programs, 
there was some stabilization, while in 2010 and 2011 a significant reduction in size was 
recorded. In 2011 there was for the first time a reduction of arable land by -23% compared 
to the previous year. Given that the impact of the economic crisis was not decisive for this 
development (since the course of international markets remained positive) it is concluded 
that the main motivation for many farmers to be active in organic production was subsidies 
and not business vision, the ideology or ecological concerns. 

The total biological area in Greece in 2011 was 2,130,276 thousand hectares, of which 
121,305 thousand (ha). (56.9% were arable land and 43.1% pastures and meadows. Olive 
cultivation covered a total of 42.8% of the total cultivated organic land (31% olive oil and 
11.8% edible olives), cereals together with rice 22.1%, vineyards 4%. In Greece, there is a 
faster growth in the area of organic production. This figure in 2014 was 245.8 thousand 
hectares, which is 1.9 times more than in 2011. In percentages, this area is only 0.11%, 
the number of farms engaged in organic farming is 68, the number increased compared to 
2011 by 38.8%.(ELSTAT), 

 

Table 1. Number of BIO-Companies (Farmers and processors) and areas (cultivated and 
pastures) the period 2001-2019. 

 

 

In 2018 in Greece, there were approximately 492,627.46 hectares (ha) of biological land, 
including pastures, but also land that is in the process of conversion. Greece ranks tenth in 
Europe of 28, representing 3.3%. 68.30% of these areas, for Greece, cover the permanent 
pastures and meadows. The arable lands 31.85%, 52.17% concern areas with arable 
crops, while about 35.87% are covered by the permanent organic crops. In total, the areas 
of organic represent 1.53% of the cultivated areas of the country, as shown by the latest 
available data of the Hellenic Statistical Authority (ELSTAT), for 2018, while based on the 
same data 35.7% concerns areas which are in the process of conversion to organic. 

 

 
TaōƭŜ м Υ bǳƳōŜǊ ƻŦ ɰɹʁ-Companies (Farmers and processors) & areas (cultivated 

andpastures) the period 2001-2019 

YEAR 
NAMBER 

OF 
COMPANIES 

EVO- 
LUTION 

% 

CULTIVATED 
AREAS 

ha 

EVO- 
LUTION 

% 

PASTURES 
ha 

EVO- 
LUTION 

% 

TOTAL 
AREAS 

ha 

EVO- 
LUTION 

% 

         

2001 6,933 
_ 

31,118 - - - - - 

2004 9,002 
29.8 

70,625 
126.9 

196,234 - 267,1599 - 

2007 24,729 
174.7 

152,117 
115.4 

127,771 
-34.9 

279,894 
4.8 

2010 22,855 
-7.6 

157,606 
3.6 

150,215 
17.6 

309,821 
10.7 

2013 23,560 
3.1 

88,426 
-43.9 

295,180 
96.5 

383,606 
23.8 

2016 23,431 
-0.5 

102,165 
15.5 

240,419 
-18.6 

342,584 
-10.7 

2019 33,716 
43.9 

179,002 
75.2 

349,749 
45.5 

528,751 
54.3 
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Impressive is the unequal distribution, which is observed among the cultivated products, 
which have been included in organic farming. Thus, in 2018, essentially, six products 
account for about Ĳ of the area of crops that have been included in organic farming: olives 
(50,085.34 ha) with 31.91%, cereals (including rice) (47,327.54 ha) with (30.16%), fruit 
plants (legumes and protein crops) (21,247.42 ha) with 13.54%, industrial plants (11,429 
ha) with 7.28%, vines (4,423.92 ha ) with 2.81% and citrus fruits (1,811.19 ha) with 
1.15%.www.minagric.gr). They follow in small percentages: acorns, fodder plants, fruit 
trees, etc (fig. 2). 

 

 

Fig 2. Distribution of biological areas in Greece. 

 

The reasons for the large differences in the cultivation rates of the various species and 
especially the dominance of olive cultivation are: 

¶ The organic production of olives is differentiated in terms of fertilization (green and 
animal fertilization) and the fight against thrush (traps instead of spraying). But there is 
already enough know-how in this type of crop, which does not exist in other crops. 

¶ ȾɧůŰɞɠ The cost of organic olive cultivation is not significantly higher than 
conventional. Also, the subsidy given to olive growing was quite satisfactory. This subsidy 
was an incentive for the development of small, abandoned olive groves in various 
mountain communities. 

¶ The demand for organic olive oil as a typical Mediterranean product is always high 
and its price abroad is good. The increase in this demand was also due to the very positive 
promotion of the Mediterranean diet, which is largely based on the use of olive oil. 

¶ The cultivation of olives has a tradition of centuries, especially in the semi-
mountainous areas of southern Greece. There are excellent indigenous varieties while in 
many parts of the country the traditional, extensive way of olive cultivation still survives. On 
the other hand, practically, organic olive cultivation does not differ in many respects from 
the traditional one. 

¶ There is an ease of converting some crops over others due to the existence of the 
necessary know-how. In general, in most tree crops (e.g. peaches, apricots, cherries, 

Fig 1. Distribution of biological areas in Greece. 

http://www.minagric.gr/
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pears) in Greece there are still significant technical problems that need to be investigated 
and solved. 

In the regions of the Peloponnese and Western Greece, we observe that the higher 
percentage of organic agriculture is distributed.  On the contrary, the percentages of 
Epirus, Eastern Macedonia-Thrace, Thessaly, Central and Western Macedonia are very 
small. There is also an unequal distribution even by prefectures of the same region. The 
first ten prefectures in organic farming areas are: Laconia, Achaia, Lesvos, Messinia, 
Heraklion, Boeotia, Argolis, Piraeus, Arcadia, Corfu. In Greece, organic farming started in 
the early 1980s, by several amateurs and people interested in environmental protection. At 
a more professional level, Greek efforts were based mainly on export interest. More 
specifically, in the regions of Peloponnese (16%) and Western Greece (21%), we observe 
that 37% of organic agriculture is distributed. On the contrary, the percentages are very 
small: 12% in the North Aegean, 11% in Thessaly, 10.3% in Central Macedonia, 7.9% in 
Crete, 6.7% in Central Greece, 6.4 % in Eastern Macedonia-Thrace, 4.7% in W. 
Macedonia, 2.8% in Attica, 1.3% in Epirus, 1% in the Ionian Islands and 0.3% in the South 
Aegean. (A.Dagkalakis,2013).There is also an unequal distribution even by prefectures of 
the same region. The first ten prefectures in organic farming areas are: Laconia, Achaia, 
Lesvos, Messinia, Heraklion, Boeotia, Argolis, Piraeus, Arcadia, Corfu. Due to the different 
climatic, soil and other conditions, there is a high specialization of the regions of the 
country. Thus, 88% of the farms of the North Aegean islands, 78% of the Peloponnese, 73% 
of Attica and 65% of Crete specialize in oil production, while in cereals 52% of the farms of 
Central Macedonia and 30% of Thessaly. (A.Dagkalakis,2013). 

Most manufacturing and trading companies operating in the sector are small in size and 
usually of a family nature, while in the larger ones the organic ones cover a relatively low 
percentage of their total turnover. According to the Ministry of Rural Development and 
Food, at the end of 2011 there were 18,415 organic farmers, 1,506 processors, 5 
importers and 27 wholesalers and traffickers, while in 2019 there were 31,967organic 
farmers, 1,642 processors, 44 importers and 52 exporters (Table 2)(www.minagric.gr). 

In 2011 the distribution of processors by activity results in a high concentration of 
companies in "Manufacture of vegetable, animal fats and oils" (mainly olive oil) with 721 
processors (38% of the total), in "Fruit and vegetable processing" with 278 (14.7%), in 
"Beverage production" with 233 (12.3%) and in "Wine production" with 207 (10.9%)  (A.Dagkalakis, 
2013). 

 

Table 2. Businessmen Categories in 2005-2019 periods. 

Businessmen Categories 2006-2019 

Rigistered Businessmen 2006 2011 2015 2019 

                  Total  Registered 
Businessmen 

24,660 19,953 22,765 33,705 

ȷ Producers 23,618 18,415 21,188 31,967 

ȸ Processors 1,039 1,506 1,526 1,642 

C Importers 3 5 9 44 

D Exporters 0 27 42 52 

http://www.minagric.gr/
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Conclusions 

The prospects of the Greek market despite the ongoing economic crisis remain positive 
while the development of the international market continues at high rates. Consumers' 
belief that organic products are more nutritious, safer, tastier and more environmentally 
friendly is becoming increasingly entrenched and an important factor in increasing their 
attractiveness. The scientific documentation of the above, despite the reaction of strong 
interest groups that question the results of the studies, contributes significantly to the shift 
of consumption to organic products.  

An important incentive to engage in organic farming is the possibility of achieving a higher 
income compared to conventional. Despite the lower acreage yields and the relatively 
higher production costs of organic farming, satisfactory efficiency seems to be achieved 
due to higher producer prices and subsidies. Production losses in organic farming 
compared to conventional vary depending on the product and growing conditions. 
According to the study of Piraeus Bank, it is noted that in a period of serious economic 
crisis such as the one that exists in our country, the development of organic farming can 
make a decisive contribution to combating unemployment and the more rational use of 
limited financial resources. The jobs created in organic farming are more than conventional 
ones since many jobs are not done by chemical but by manual or mechanical means, 
while the economic autonomy of the farms increases due to the lower inputs required. 

The main problems that limit growth are the lower yields compared to conventional 
agriculture, the high dependence of production on subsidies, the small size and limited 
size of the domestic market and the high prices that limit its expansion, the inadequacy of 
distribution networks and price competition from low-cost countries. According to the 
analysis of statistics for organic crops, from 2011 to 2018 it appears that more than 80% of 
organic land was covered by "easy" crops that do not require special care or know-how. 
Examining the outputs of the register of companies active in organic production, it is easy 
to see the opportunistic mentality of entrepreneurs, especially those involved in trafficking. 

Existing and potential comparative advantages for organic farming such as excellent 
climatic and soil conditions, very low pollution compared to other countries, high quality 
products, high international recognition, positive structural production conditions, ease and 
The low cost of converting large areas to organic, is so strong that Greece can in a 
reasonable time be turned into a "biological paradise" of Europe. 
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Resume 

An analysis of the pathogenic microflora of sunflower was performed and was determined 
by its composition. The degree of spread and development of pathogens on selection 
samples was determined. Dominant species have been identified. The factors contributing 
to the development and spread of diseases were analyzed. 

Key words: pathogens, microflora, sunflower, diseases. 

 
 

INTRODUCTION 

Among European countries, Ukraine is one of the leaders in terms of fertile soils and crop 
diversity. Historically, the territory of Ukraine has developed such agro-climatic conditions 
that allow the cultivation of cereals, legumes, industrial, vegetable and fruit crops. Odessa 
region is located in the southern steppe zone of Ukraine, in its western part. The climate is 
characterized by high temperatures and lack of humidity. Under such agro-climatic 
conditions, sunflower is of great national economic importance, widely used in the food 
industry, fodder production and technical industry (Nikitchin, 1993). Growing sunflowers is 
economically justified. Sunflower oil contains vitamins D, B, A, E, K, physiologically active 
compounds (phosphatides, stearins). Biologically active linoleic acid is indispensable in 
human nutrition.  

In the production of fodder, products obtained from the processing of sunflower are used: 
sunflower cake and meal, which contain up to 48% protein. Sunflower husk is used to 
produce pellets for heating, technical alcohol, yeast and furfural for the technical industry. 
Sunflower contains many nutrients: 1 ton of sunflower flour corresponds to 800-900 kg of 
oats or 700-800 kg of barley in nutritional terms. In addition, sunflower is an excellent 
honey plant, from 1 hectare of sunflower you can collect 20-40 kg of honey (Lukomec et 
al., 2011). 

Today in Ukraine are zoned varieties and hybrids of sunflower from local and foreign 
selection of different groups of maturity and resistance to herbicides. Under favorable 
agro-climatic conditions and modern cultivation technology, the yield of sunflower can 
reach 3 t/ha. Often, if crop rotation and agronomic measures are not observed and there is 
a shortage of funds for mineral fertilizers and preparations for crop treatment against 
harmful organisms, there is a high probability of spreading dangerous diseases (Balan, 
2001; Balan, 2002).  

According to their impact on plants, diseases can be divided into 2 groups. The first 
includes diseases that cause death and decay of sunflower baskets (sclerotinosis), white 
rot (Whetzelinia sclerotiorum (Lib.) Korf & Dumont), gray rot (Botrytis cinerea Fr.) or severe 
oppression colored parasitic broomrape (Orobanche cumana Wallr.). Most of these 
diseases are characterized by a short period of development, as a result of which the 
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affected plants die quickly. The second group consists of leaf diseases that indirectly 
affect, do not cause death, but with strong development significantly reduce the yield. This 
group includes rust (Puccinia helianthi Schw.), Leaf spot septoria (Septoria helianthi Ell et 
Keel.), Alternaria (Alternaria Nees.), Phomosis (Phoma helianthi Aleks.) And false powdery 
mildew (Plasmopara helianthi Novot.f. Nova Helianthi). 

Particularly noteworthy is the sunflower phomopsis or the dark heliantia gray spot on the 
sunflower stems. This disease was subject to internal and external quarantine in Ukraine 
until 2002. Some questions of the etiology and pathogenesis of this pathogen are still 
being studied (Balan, 2002). The leaf spots have a long period of growth and as a result of 
their massive development the leaves dry out prematurely. Verticillium (Verticillium dahlia 
Kleb.) occupies an intermediate position. In connection with the oppression and drying of 
the plant, the disease can be attributed to the first group, but according to the 
manifestation of leaf spot disease in the beginning it can be referred to the second group. 
In addition to fungal diseases of sunflower, there are also bacterial, viral and micro plasma 
diseases (Petrenkova et al., 2004).  

The main goal of this study is to analyze the pathogenic microflora of growing sunflowers 
and to clarify its species composition. The secondary objective of the study is to determine 
the extent of spread and development of pathogens on breeding samples and to identify 
the dominant species. 

 

RESEARCH METHODOLOGY 

The object of the study are pathogens of infectious diseases of sunflower of 50 varieties 
and hybrids of sunflower demonstration variety testing of local and foreign selection of 
different groups of herbicide resistance from the collection of the Department of Selection 
of Oilseeds of the Breeding and Genetic Institute of Ukraine. 

The study was conducted in the experimental farm "Dachnaya" of the Breeding and 
Genetic Institute ï National Center for Seed Production and Variety Research of the 
National Academy of Agrarian Sciences of Ukraine (village Dachnaya, Belyaevsky district, 
Odessa region) in 2018-2019.  

The determination of the species composition of the pathogenic microflora was performed 
on sunflower plants in the filling and ripening phases of the baskets (August). The 
experimental fields are located in typical conditions for the Southern steppe of the flat relief 
of the southern chernozems. The counting area of each sample is 10 m2. The experiments 
were performed in duplicate. Sowing is done in late April - early May.  

Determining the species composition of the pathogenic microflora, the spread and 
development of diseases, great importance is given to the meteorological conditions 
observed during the growing season. The distinguishing feature of the summer vegetation 
period of the plants are the temperature drops from very high (35-45ÁC) to moderate (15-
20ÁC), and the drought is often replaced by heavy rains. The climatic conditions of the 
study period were extreme; the average daily air temperature was higher than the average 
for the region with 3-5ÁC with moisture deficit. 

The analysis of plant damage by diseases was performed visually, according to generally 
accepted field research methods (Dospekhov, 1979). Plants with signs of damage were 
labeled on scales, according to each disease from the samples taken. The spread and 
development of diseases are recorded. To determine the pathogenic microflora, 
phytopathological studies of the affected parts of the plant (leaves, baskets) were 
conducted in the Department of Phytopathology and Entomology at the Breeding and 
Genetics Institute of Ukraine. 
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External examination and microscopy were used during the phytopathological 
examination. The analysis of the affected tissues was performed by an anatomical 
method, using incisions of necrotic tissue and viewed under a binocular microscope. The 
plant material was further studied by biological method. The diagnosis of pathogenic 
microflora was made during the formation of sporulations (Bilay, 1982; Sokirko et al., 
2014). 

 

RESEARCH RESULTS 

The analysis of samples of 50 lines and hybrids of sunflower in demonstration testing of 
different groups of maturity and resistance to herbicides, 12 pathogens were identified: 11 
of fungal origin and tracheobacteriosis (vascular bacteriosis). The diseases were 
diagnosed by obvious external symptoms specific to a specific disease, which were 
confirmed by laboratory phytopathological studies. The results are shown in Table 1. 

 

Table 1. 

Species composition of the pathogenic mycobiota of sunflower in Odessa region in 2018-
2019 

Pathogen 
Name of the  

disease 
Symptoms of the disease 

Botrytis cinerea Pers. Gray rot 
The shape of the basket, there are greasy 

stains on it with a gray coating, the cap 
collapses 

Sclerotium bataticola 
Taub. 

Ash rot 
Brown spots on the stems, the parenchyma is 

destroyed, the plants wither 

Plasmopara helianthi 
Novot. 

Fake powdery 
mildew 

Growth retardation. Light green spots on the 
leaves, light gray color of the spores on the 

underside of the leaves 

Erysiphe 
cichoracearum  
DC. f.  Helian 

Powdery 
mildew 

Powdery color on the leaves, over time it turns 
brown, the leaves are fragile 

Puccinia helianthi 
Schw. 

Rust 
On the leaves below small, powdery orange-

brown pustules 

Phoma helianthi Aleks. Phomosis 
The leaves have brown spots, over time it 
spreads to the stalk and root of the stem 

(similar to phomopsis) 

Phomopsis helianthi 
Munt.-Cwet. 

Phomopsis 
On the leaves the brown spots pass to the 
stalk and the stem along the veins with a 

triangular shape 

Septoria helianthi  
Ell et Keel. 

Septoria 
The leaves have round yellow spots with a 

bright cover, which darken over time 

Ascohyta helianthi 
Abramow. 

Ascochitosis Dark brown spots on leaves and stems 

Alternaria Nees. Alternaria 
Necrotic spots with olive color on the leaves 

and stems 

Verticillium dahliae 
Kleb. 

Vertical wilting 
Systemic vascular damage, wilting, yellowing 

and drying of the leaves 

Bacteria of the genus 
Pseudomonas 

Bacterial wilt 
Oily spots on the leaves, the leaves wither and 
dry out. Black stripes on the stems and stalks 
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Table 1 shows that 12 pathogens were identified in sunflower samples ï 11 of which were 
of mycological origin. Pathogenic microorganisms form a typical spore formation, which 
further determines their systematic position. There are 2 types of rot ï gray (basket shape) 
and ash rot (stem shape). True and false powdery mildew have been diagnosed. Leaf 
spots have been identified: alternaria, ascochitis, septoria, phomosis, and phoma. They 
have their own characteristic shape and color of the spots. Rust is clearly visible on the 
leaves in the form of protruding orange pustules. Verticiliasis developed very actively, in 
the form of spots on the leaves, turning into wilting all over the plant. In isolated cases, the 
bacteriosis manifests itself in the form of black stripes on the stem and oily spots. 

The analysis of the phytosanitary condition of sunflower allowed us, in addition to the 
species composition of pathogens, to determine the degree of their distribution and 
development, to identify the dominant species, the results of which are presented in Table 
2. 

 

Table 2. 

Distribution and development of sunflower pathogens in Odessa region in 2018-2019 

Pathogen 
Name of the 
disease 

Development indicators 

Distribution, 
% 

Pathogen 
development,

% 
Level 

Sclerotium bataticola Taub. Ash rot 0,5 0,01 Min 

Botrytis cinerea Pers. Gray rot 2,0 1,0 Min 

Bacteria of the genus 
Pseudomonas 

Bacterial wilt 10,0 0,5 Min 

Phomopsis helianthi  
Munt.-Cwet. 

Phomopsis 15,0 7,0 Average 

Septoria helianthi  
Ell. et Keel. 

Septoria 16,1 7,0 Average 

Erysiphe cichoracearum  
DC. f.  Helian 

Powdery mildew 16,2 8,0 Average 

Ascohyta helianthi  
Abramow 

Ascochitosis 17,2 9,0 Average 

Alternaria Nees Alternaria 18,3 8,0 Average 

Puccinia helianthi Schw Rust 20,0 9,0 Average 

Plasmopara helianthi Novot. 
Fake powdery 
mildew 

25,0 10,0 Average 

Phoma helianthi Aleks. Phomosis 31,3 19,0 Max 

Verticillium dahliae Kleb. Vertical wilting 33,0 22,0 Max 

ʅʉʈ 
 

0,34 0,38  

 

Analyzing the results of the research, 3 levels of distribution and development of 
pathogens on sunflower can be determined: 

ü minimum ï up to 10%; 
ü on average ï up to 25%; 
ü maximum ï over 25%. 
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At the minimum level of development, 0.5-2.0% of the prevalence and 0.01-1.0% of 
the development of pathogens from ash rot (stem form) and gray rot (basket shape), as 
well as bacterial wilt ï 10% of the spread with 0.5% development. 

At the average level of spread and development, such pathogenic organisms 
appear as: 

ü Phomopsis ï 15% of the spread and 7.0% of the development. 
ü Septoria ï 16.1% of the spread and 7.0% of the development. 
ü Erysiphe ï 16.2% of the spread and 8.0% of the development. 
ü Ascochitis ï 17.2% of the spread and 9.0% of the development. 
ü Alternaria ï 18.2% of the spread and 8.0% of the development. 
ü Rust ï 20.0% of the spread and 9.0% of the development. 
ü Powdery mildew ï 25.0% of prevalence and 10% of development. 

At the maximum level of prevalence and development are: Phoma ï 31.3% of the 
prevalence and 9% of the development and Verticilosis ï 33% of the prevalence and 
22.0% of the development. 
 

CONCLUSIONS 

1. Analysis of the pathogenic mycobiota of sunflower in the agro-climatic conditions of the 
southern steppe of Ukraine allowed us to identify 12 pathogens, including 2 types of rot ï 
gray rot (Botrytis cinerea Pers, basket shape) and ash rot (Sclerotium bataticola Taub, 
stem shape). True (Erysiphe cihoracearum DC. f. Helian) and false (Plasmopara helianthi 
Novot) powdery mildew was diagnosed on sunflower leaves. Leaf spots have been 
identified: Alternaria Nees, Ascohyta helianthi Abramow, Septoria helianthi Ell et Keel, 
Phoma helianthi Aleks, Phomopsis (Phomopsis helianthi Munt.-Cwet). They have their 
own characteristic shape and color of the spots. Rust (Puccinia helianthi Schw) in the form 
of protruding orange pustules was clearly visible on the leaves. Verticillium dahliae Kleb 
developed very actively, in the form of spots on the leaves, turning into wilting of the whole 
plant. In isolated cases, the bacteriosis manifested itself in the form of black stripes on the 
stem and oily spots. 

2. The analysis of the phytosanitary condition of sunflower allowed us, in addition to the 
species composition of pathogens, to determine the degree of their spread and 
development, to identify the dominant species. At the minimum level of development, 0.5-
2.0% of the spread and 0.01-1.0% of the development of pathogens from ash rot (stem 
form) and gray rot (basket form), as well as bacterial wilt are observed, respectively ï 10% 
of the spread and 0.5% of the development. At the average level of spread and 
development, such pathogenic organisms appear as: fomopsis ï 15% of the spread and 
7.0% of the development; septoria ï 16.1% of the spread and 7.0% of the development; 
powdery mildew c 16.2% of the spread and 8.0% of the development; ascochitis ï 17.2% 
of the spread and 9.0% of the development; Alternaria ï 18.2% of prevalence and 8.0% of 
development; rust - 20.0% of the spread and 9.0% of the development; powdery mildew ï 
25.0% of prevalence and 10% of development. At the maximum level of prevalence and 
development are: phomosis ï 31.3% of prevalence and 9% of development and verticilosis 
ï with 33% of prevalence and 22.0% of development. 

During periods of changing humidity and high temperatures, there is a possibility of latent 
development of diseases, some pathogens in the field are insignificant and may not be 
visually identified. Laboratory phytopathological examination is required. In general, the 
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weather and climatic conditions during the study period and the varietal characteristics of 
sunflower did not contribute to the mass development of pathogens. 
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ʀʅʊɽɻʈʀʈɸʅʀ ʇʆʃʀʊʀʂʀ, ʄɽʈʂʀ ʀ ɺʒɿʄʆɾʅʀ ʈɽʐɽʅʀʗ ɺ ʉɽʂʊʆʈ ʉɽʃʉʂʆ 
ʉʊʆʇɸʅʉʊɺʆ ʅɸ ʈ ɹʒʃɻɸʈʀʗ ɿɸ ʈɽɸɻʀʈɸʅɽ ʅɸ ʇʈʆʄɽʅʀʊɽ ɺ ʂʃʀʄɸʊɸ 

ʇʈɽɿ ʅʆɺʀʗ ʇʈʆɻʈɸʄɽʅ ʇɽʈʀʆɼ 2021 ï 2027 ʛ. 
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ʈʝʟʶʤʝ 

ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʝ ʜʘ ʧʦʢʘʞʝ ʠʥʪʝʛʨʠʨʘʥʠ ʧʦʣʠʪʠʢʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 
ʨʝʛʣʘʤʝʥʪʠʪʝ ʥʘ ɽʉ ʠ ʧʘʢʝʪʘ ʦʪ ʤʝʨʢʠ, ʚʲʚʝʜʝʥʠ ʧʨʝʟ ʜʝʢʝʤʚʨʠ 2015 ʛ. ʟʘ 
ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ Ăʢʨʲʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘñ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʟʘ 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠ, ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ    
ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʘ ʝʥʝʨʛʠʷ, ʨʝʛʝʥʝʨʘʮʠʷ ʠ ʨʝ-ʢʘʨʙʦʥʠʟʘʮʠʷ ʥʘ ʧʦʯʚʠʪʝ, ʨʘʟʚʠʪʠʝ ʥʘ 
ʧʦʯʚʝʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʯʚʝʥʘʪʘ ʟʘʱʠʪʘ ʦʪ ʚʣʘʛʘ ʟʘ 
ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ : ʧʨʘʢʪʠʢʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠ, ʟʘʱʠʪʘ ʠ 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ 

 

Resume 

The purpose of this report is to show the integrated policies requirements underpinning EU 
regulations and the package of measures introduced in December 2015 for the 
introduction of the "Circular economy" to achieve the principles of resource recovery, 
introduction of production practices for low-carbon energy, regeneration and re-
carbonation of soils, development of soil micro flora, restoration of soil moisture protection 
for guaranty  soil fertility .  

Keywords: resource recovery practices, protection and restoration of soil    

 

ɺʒɺɽɼɽʅʀɽ 

ʇʨʝʛʣʝʜʲʪ ʠ ʘʥʘʣʠʟʲʪ ʥʘ ʜʦʢʫʤʝʥʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠ ʠ 
ʤʝʨʢʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ ʚ ʉʧʦʨʘʟʫʤʝʥʠʝ ʟʘ ʧʘʨʪʥʴʦʨʩʪʚʦ (ʉʇ)     ʠ 
ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤʠ (ʆʇ) ʥʘ ɹʲʣʛʘʨʠʷ ʟʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ 2014-2020 ʛ. 
ʥʘʡ-ʦʙʱʦ ʧʦʢʘʟʚʘʪ ʜʦʙʨʠ ʥʘʤʝʨʝʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʠ ʥʝʜʦʙʨʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʝʟʠ 
ʥʘʤʝʨʝʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʆʇ.  

ʆʩʦʙʝʥʦʩʪ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ ʝ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʠʤ 
ʥʘ ʭʦʨʠʟʦʥʪʘʣʝʥ ʧʨʠʥʮʠʧ ï ʪ.ʝ., ʚʩʠʯʢʠ ʩʝʢʪʦʨʥʠ ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤʠ ʩʣʝʜʚʘ ʜʘ 
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ʚʢʣʶʯʚʘʪ ʤʝʨʢʠ, ʩ ʢʦʠʪʦ ʟʘ ʧʦʩʪʠʛʘʥʝ ʮʝʣʠʪʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʦʣʠʪʠʢʠ ʦʪ ʙʶʜʞʝʪʘ 
ʥʘ ɽʉ ʜʘ ʩʝ ʠʟʨʘʟʭʦʜʚʘʪ ʩʲʦʪʚʝʪʥʦ 20% (ʟʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ) ʠ 25% (ʟʘ 
ʧʝʨʠʦʜʘ 2021-2027 ʛ.) ( Yotova,2019). 

 

ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ  

ɹʘʟʦʚʠʷʪ ʜʦʢʫʤʝʥʪ ʟʘ ʧʦʣʠʪʠʢʠ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ 
ʜʘ ʥʘʧʨʘʚʷʪ ɽʚʨʦʧʘ ʢʣʠʤʘʪʠʯʥʦ ʥʝʫʪʨʘʣʥʘ ʜʦ 2050 ʛ ʝ ʪ.ʥ   ɿʝʣʝʥʘʪʘ ʩʜʝʣʢʘ (Green 
Deal).  ʊʦʡ ʧʨʝʜʚʠʞʜʘ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʧʦʥʝ ʩ 
50%, ʩʨʘʚʥʝʥʦ ʩ ʥʠʚʘʪʘ ʦʪ 1990 ʛ.  ɽʚʨʦʧʝʡʩʢʘ ʟʝʣʝʥʘ ʩʜʝʣʢʘ (ɽɿʉ), ʘʢʮʝʥʪʠʨʘ 
ʚʲʨʭʫ ʜʲʣʲʛ ʩʧʠʩʲʢ ʦʪ ʧʦʣʠʪʠʯʝʩʢʠ ʠʥʠʮʠʘʪʠʚʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʜʦʩʪʠʛʘʥʝ ʥʘ ʥʫʣʝʚʠ 
ʥʝʪʥʠ ʝʤʠʩʠʠ ʚ ʙʦʨʙʘʪʘ ʩ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʜʦ 2050 ʛ. ɿʘ ʜʘ ʙʴʜʝ ʨʝʘʣʠʟʠʨʘʥ 
ʧʣʘʥʘ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʠ   ɽʚʨʦʧʝʡʩʢʘ ʢʦʤʠʩʠʷ ʩʠ ʝ ʧʦʩʪʘʚʠʣʘ ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʮʝʣ 
ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʝʥ ʥʝʫʪʨʘʣʠʪʝʪ ʜʦ 2030 ʛ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ 
ʢʣʠʤʘʪʠʯʥʘʪʘ ʘʤʙʠʮʠʷ ʥʘ ɽʉ ʟʘ 2030 ʛ. ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ 
ʛʘʟʦʚʝ ʩ 50 % ʩʴʩ ʩʪʨʝʤʝʞ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʥʘʤʘʣʷʚʘʥʝ ʩ 55 % ʩʧʨʷʤʦ ʪʝʟʠ ʦʪ 1990 ʛ. , 
ʢʦʝʪʦ ʜʘ ʟʘʤʝʥʠ ʥʘʩʪʦʷʱʘʪʘ ʮʝʣ ʦʪ 40%.  ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʪʝʟʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʥʘʤʘʣʝʥʠʷ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ,  ʱʝ ʙʴʜʘʪ ʧʨʝʜʣʦʞʝʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ 
ʚʩʠʯʢʠ   ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʧʦʣʠʪʠʢʠʪʝ  ʠʤʘʱʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʢʣʠʤʘʪʘ ( The European 
Green Deal , 2019 ).   

ɹʲʣʛʘʨʠʷ ʠʟʦʩʪʘʚʘ ʩʝʨʠʦʟʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʣʘʥʦʚʝʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʢʣʠʤʘʪʠʯʝʥ ʥʝʫʪʨʘʣʠʪʝʪ, ʩ ʢʦʠʪʦ ʩʝ ʘʥʛʘʞʠʨʘʪ ʩʪʨʘʥʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʲʶʟ (ɽʉ), ʧʦʢʘʟʚʘ ʧʨʦʝʢʪ ʥʘ ʜʝʪʘʡʣʠʟʠʨʘʥʘ ʩʪʨʘʪʝʛʠʷ ʧʦ ʇʨʠʦʨʠʪʝʪ 4 òʂʨʲʛʦʚʘ ʠ 
ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʘ ʠʢʦʥʦʤʠʢʘñ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʘʟʚʠʪʠʝ "ɹʲʣʛʘʨʠʷ 
2030".  ʆʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ʧʫʙʣʠʢʫʚʘʥʠʷ ʟʘ ʦʙʩʴʞʜʘʥʝ ʤʘʪʝʨʠʘʣ ʠʥʜʠʢʘʪʦʨʠ  ʩʪʘʚʘ 
ʷʩʥʦ ʯʝ, ʩʪʨʘʥʘʪʘ ʥʠ ʠʟʦʩʪʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʠʣʠʷʪʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘ. ʇʨʠ ʧʦʢʘʟʘʪʝʣʷ Ăɼʷʣ ʥʘ ʢʨʲʛʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʚ 
ʠʢʦʥʦʤʠʢʘʪʘñ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʩʪʨʘʥʘʪʘ ʜʦʩʪʠʛʘ 4,3%, ʢʦʝʪʦ ʝ ʜʘʣʝʯ ʦʪ 
ʮʝʣʝʚʘʪʘ ʩʪʦʡʥʦʩʪ 11,7%. ʇʦʜʦʙʥʦ ʝ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʧʨʠ Ăʀʥʜʝʢʩ ʥʘ ʝʢʦʣʦʛʠʯʥʠʪʝ 
ʠʥʦʚʘʮʠʠñ, ʢʲʜʝʪʦ ʩʪʦʡʥʦʩʪʪʘ ʤʫ ʟʘ ɹʲʣʛʘʨʠʷ ʝ 50 ʧʫʥʢʪʘ, ʠʣʠ ʩ 33% ʧʦ-ʤʘʣʢʦ ʦʪ 
ʮʝʣʝʚʦʪʦ ʥʠʚʦ  ʟʘ ɽʉ ʦʪ 83 ʧʫʥʢʪʘ. ʀʟʦʩʪʘʚʘʤʝ  ʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʷ Ăʇʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ 
ʥʘ ʨʝʩʫʨʩʠʪʝñ, ʢʘʪʦ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʤʝʨʠʪʝʣʷ ʟʘ ʩʪʨʘʥʘʪʘ ʝ 0,322 ʝʚʨʦ/ʢʛ, 
ʢʦʝʪʦ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʮʝʣʝʚʦʪʦ ʥʠʚʦ ʦʪ 0,64 ʝʚʨʦ/ʢʛ ʠ ʤʥʦʛʦ ʧʦ ʥʠʩʢʦ ʦʪ ʩʨʝʜʥʦʪʦ ʟʘ 
ɽʉ ʥʠʚʦ ï 2,075 ʝʚʨʦ/ʢʛ. (Iliev, 2020) . ɿʘ ʩʴʞʘʣʝʥʠʝ ʚ ʦʙʣʘʩʪ ʥʘ ʚʴʟʜʝʡʩʪʚʠʝ 6.4 
ʈʦʣʷ ʥʘ  ʘʛʨʘʨʥʠʷ ʦʪʨʘʩʲʣ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ  ʩʨʝʜʘ  ʚ ʇʨʠʦʨʠʪʝʪ 6  
òʋʩʪʦʡʯʠʚʦ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦò  ʣʠʧʩʚʘ ʜʦʨʠ ʩʧʦʤʝʥʘʚʘʥʝ ʥʘ  ʧʨʠʣʘʛʘʥʠʪʝ ʚ 
ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠʥʪʝʛʨʠʨʘʥʠ ʤʝʨʢʠ ʟʘ ʚʴʚʝʞʜʘʥʝ ʥʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʟʝʤʝʜʝʣʠʝ , 
ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ , ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ 
ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ï ʧʦʯʚʠ,  ʚʦʜʘ ʠ ʘʪʤʦʩʬʝʨʘ , ʢʘʢʪʦ ʠ 
ʦʪʥʦʰʝʥʠʝ ʠ ʧʨʝʜʧʨʠʝʪʠʪʝ ʦʪ ʇʨʘʚʠʪʝʣʩʪʚʦʪʦ ʜʝʡʩʪʚʠʷ ʟʘ ʠʟʧʴʣʥʝʥʠʝ ʥʘ 
ʧʦʜʧʠʩʘʥʘʪʘ ʧʨʝʟ 2015 ʛ. ʠ ʦʪ ʈ ɹʴʣʛʘʨʠʷ ʠʥʠʮʠʘʪʠʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ 
ʢʦʥʬʝʨʝʥʮʠʷ ʟʘ ʢʣʠʤʘʪʘ ʚ ʇʘʨʠʞ ʩʚʝʪʦʚʥʘ ʠʥʠʮʠʘʪʠʚʘ ò4 ʟʘ 1000ò ( Priority 6 
ñSustainable Agrycultureò). 

 

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

ʂʘʢʚʠ ʩʘ   ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʙʴʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ? 

ʆʪʯʠʪʘʡʢʠ ʚʩʝ ʧʦ-ʛʦʣʝʤʠʪʝ ʨʠʩʢʦʚʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 
ʛʣʦʙʘʣʥʠ, ʝʚʨʦʧʝʡʩʢʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʤʘʱʘʙʠ, ɽʉ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʬʦʢʫʩʠʨʘ 
ʧʦʣʠʪʠʢʠʪʝ ʩʠ ʠ ʧʨʝʜʚʠʞʜʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. ʅʝʧʨʠʝʤʣʠʚʦ 
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ʝ ʚ ɹʲʣʛʘʨʠʷ ʜʦʩʝʛʘʰʥʠʪʝ ʧʨʘʢʪʠʢʠ ʜʘ ʧʨʦʜʲʣʞʘʪ ʠ ʚ ʩʣʝʜʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ. 
ʅʘʣʠʯʠʝʪʦ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʠ ʇʣʘʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ 
ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ, ʧʨʠʝʪʠ ʦʪ ʄʉ ʥʘ 23.10.2019 ʛ., ʝ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ 
ʥʝʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ ʟʘ ʘʜʝʢʚʘʪʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʪʝʟʠ ʧʦʣʠʪʠʢʠ ʚ ʥʦʚʦʪʦ ʉʇ ʠ 
ʆʇ (National Strategy and  Action Plan, 2019) . 

ɽʜʥʦ  ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ   ʟʘʣʝʛʥʘʣʠ   ʚ  ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʥʘ 
ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʠ ʥʘ ʥʠʚʦ  ɽʉ  ʟʘ ʩʣʝʜʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ ʜʦ 2030 ʛ. ʚʠʟʠʠ, 
ʩʪʨʘʪʝʛʠʠ, ʧʨʦʛʨʘʤʠ, ʝ ʘʜʘʧʪʠʨʘʥʝʪʦ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʟʘ ʢʦʝʪʦ ʩʘ ʠʟʚʝʜʝʥʠ ʪʨʠ ʧʨʠʦʨʠʪʝʪʘ ʟʘ ʜʝʡʩʪʚʠʷ ʧʦ ʢʣʠʤʘʪʘ: 
ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʢʣʠʤʘʪʘ,  ʘʜʘʧʪʠʨʘʥʝ ʢʴʤ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ 
ʢʣʠʤʘʪʘ , ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʷ , ʩʚʴʨʟʘʥʠ ʩ ʢʣʠʤʘʪʘ .   

ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʠʟʚʝʜʝʥʘʪʘ ʦʪ ɽʚʨʦʧʝʡʩʢʘ ʧʨʦʛʨʘʤʘ ʟʘ ʜʝʡʩʪʚʠʷ ʧʦ ʠʟʤʝʥʝʥʠʷʪʷ ʥʘ 
ʢʣʠʤʘʪʘ  ʧʨʠʝʪʘʪʘ  ʥʘ   ʉʚʝʪʦʚʥʘʪʘ ʩʨʝʱʘ ʧʦ ʢʣʠʤʘʪʘ  ʚ ʇʘʨʠʞ , ʜʝʢʝʤʚʨʠ 2015 ʛ. 
ʧʦʜʢʨʝʧʝʥʘ  ʠ ʦʪ ɹʴʣʛʘʨʠʷ  ʠʥʠʮʠʘʪʠʚʘ ò4 ʥʘ 1000: ʇʦʯʚʠ ʟʘ ʧʨʦʜʦʚʦʣʩʪʚʝʥʘ 
ʩʠʛʫʨʥʦʩʪ ʠ ʢʣʠʤʘʪñ  ʧʦʩʪʘʚʷ  ʥʘ ʜʥʝʚʝʥ ʨʝʜ    ʚʴʚʝʞʜʘʥʝʪʦ ʥʘ  
ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ  ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʧʨʘʢʪʠʢʠ  ʩ ʮʝʣ   ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ 
ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʥʘ ʧʦʯʚʠʪʝ ʚ ʪ.ʯ.  ʨʝʢʘʨʙʦʥʠʟʘʮʠʷ ʥʘ ʧʦʯʚʠʪʝ  ʟʘ 

ʛʘʨʘʥʪʠʨʘʥʝ  ʥʘ ʧʦʯʚʝʥʦʪʦ ʠʤ ʧʣʦʜʦʨʦʜʠʝ ʠ   ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, 
ʩʴʟʜʘʚʘʥʝ  ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʜʝʢʘʨʙʦʥʠʟʠʨʘʥʘ (ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʘ) 
ʝʥʝʨʛʠʷ ʯʨʝʟ ʚʴʚʝʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ  BioCCS  ʧʨʘʢʪʠʢʠ ʠ ʦʪ 
ʪʫʢ ʧʦʩʪʠʛʘʥʝ  ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʧʦʨʘʞʜʘʱʠ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ.   

ɺ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʩʴʞʘʣʝʥʠʝ ʣʠʧʩʚʘ ʨʝʘʣʠʩʪʠʯʥʘ ʦʮʝʥʢʘ ʟʘ ʚʩʝ ʧʦ 
ʷʩʥʦ ʧʨʦʷʚʘʚʘʱʠʪʝ ʩʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʟʘʩʪʨʘʰʘʚʘʱʠ  
ʠʟʧʴʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʠ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʟʘʜʘʯʠ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ 
ʠʢʦʥʦʤʠʢʘ ï ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ , ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ 
ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ ʯʨʝʟ  ʫʧʨʘʚʣʝʥʠʝ ʟʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 
ï ʧʦʯʚʠ , ʚʦʜʘ ʠ ʘʪʤʦʩʬʝʨʝʥ ʚʴʟʜʫʭ ,  ʛʘʨʘʥʪʠʨʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʠ  
ʪʝʨʠʪʦʨʠʠʪʝ. ʆʩʥʦʚʥʠʷ ʧʨʦʙʣʝʤ ʧʨʦʠʟʪʠʯʘ ʦʪ ʣʠʧʩʘʪʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʠ ʥʘ   
ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʴʮʠ ʚ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʧʨʦʠʟʦʜʩʪʚʘ, ʧʨʝʨʘʙʦʪʚʘʪʝʣʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʴʨʚʦʜʦʙʠʚ ʠ 
ʜʴʨʚʦʧʨʝʨʘʙʦʪʢʘ (ʯʠʠʪʦ ʛʦʜʠʰʥʠ ʢʦʣʠʯʝʩʪʚʘ ʩʝ ʦʮʝʥʷʚʘʪ ʥʘ ʥʘʜ 9 ʤʠʣ.ʪʦʥʘ 
ʛʦʜʠʰʥʦ)  ʢʘʪʦ ʨʝʩʫʨʩʠ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʯʨʝʟ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ  ʧʨʘʢʪʠʢʠ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʝʥʝʨʛʠʷ ʠ ʟʘʜʴʨʞʘʥʝ ʠ ʩʴʭʨʘʥʝʥʠʝ ʥʘ ʦʨʛʘʥʠʯʝʥ 
ʚʴʛʣʝʨʦʜ ʚ ʧʦʯʚʠʪʝ (BioCCS ʧʨʘʢʪʠʢʠ) , ʠʟʛʨʘʞʜʘʥʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ 
ʭʦʨʠʟʦʥʪʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘ ʨʝʛʠʦʥʘʣʥʦ ʘʜʘʧʪʠʨʘʥʝ ʢʴʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʛʠʦʥʠʪʝ ʚ ɹʴʣʛʘʨʠʷ (Kostov et al.,2019) 

ɺʴʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʧʦʜʭʦʜ  ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʩʤʝʢʯʘʚʘʥʝ ʥʘ 
ʧʨʠʯʠʥʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʯʨʝʟ 
ʦʩʴʱʝʩʪʚʠʤʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʧʨʘʢʪʠʢʠ , ʙʠ ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʠʣʦ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʱʝʪʠ ʥʘʥʝʩʝʥʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʧʨʠʨʦʜʥʠ ʧʨʦʷʚʣʝʥʠʷ ʢʘʪʦ (Iordanov  et 
al., 2018)   

¶ h ʠʨʦʢʦʤʘʱʘʙʥʠʪʝ ʛʦʨʩʢʠ ʧʦʞʘʨʠ ʧʨʠʯʠʥʷʚʘʥʠ ʥʘʡ-ʚʝʯʝ ʯʨʝʟ ʧʦʜʧʘʣʚʘʥʝ ʥʘ 
ʩʪʴʨʥʠʱʘ ( ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʴʛʣʝʨʦʜ ʦʪʨʠʮʘʪʝʣʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʠ 
ʧʦʜʴʨʞʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ); 

¶ ʟʘʛʫʙʠʪʝ - ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʦʩʥʦʚʥʠ ʟʴʨʥʝʥʠ 
ʢʫʣʪʫʨʠ ʠ ʥʘʡ-ʚʝʯʝ ʧʨʦʣʝʪʥʠʮʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʪʨʘʡʥʠʪʝ ʟʘʩʫʰʘʚʘʥʠʷ 
(ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʚʣʘʛʦʟʘʧʘʩʷʝʤʦʩʪʪʘ ʥʘ ʧʦʯʚʠʪʝ ʠ 
ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ); 
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¶ ʪʨʘʡʥʦʪʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʴʜʴʨʞʘʥʠʝʪʦ ʥʘ   ʦʨʛʘʥʠʯʝʥ ʚʴʛʣʝʨʦʜ ʚ ʧʦʯʚʠʪʝ -  
1.29 % ʧʨʠ ʢʨʠʪʠʯʝʥ ʤʠʥʠʤʫʤ ʦʪ 2 % ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ  
ʚ ʦʩʥʦʚʥʠʪʝ ʥʠ ʟʝʤʝʜʝʣʩʢʠ  ʧʦʯʚʠ : 

ʉʲʱʝʩʪʚʝʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʥʝʟʘʚʠʜʥʠʦʪʦ ʩʴʩʪʦʷʥʠʝ ʫ ʥʘʩ ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ  -  ʧʦʯʚʠ , ʚʦʜʠ , ʚʴʟʜʫʭ ʠ ʜʨ. ʝ  ʠ    ʣʠʧʩʘʪʘ ʥʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 
ʠʥʦʚʘʮʠʠ ʚ ʪ.ʯ. ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʠ ʥʘ  ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʝʚʨʦʧʝʡʩʢʠ 
ʧʨʘʢʪʠʢʠ  , ʨʘʟʨʘʙʦʪʢʘ ʥʘ  ʪʠʧʦʚʠ ʧʨʦʝʢʪʠ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ (ʚ ʪ.ʯ. ʩʠʩʪʝʤʠ 
ʟʘ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʠ ʤʦʥʠʪʦʨʠʥʛ)  ʠ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠ ʦʪ ʩʝʣʩʢʦʪʦ ʠ 
ʛʦʨʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ,ʢʘʢʪʦ ʠ ʦʪ ʧʨʝʨʘʙʦʪʢʘʪʘ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʧʨʦʜʫʢʮʠʷ ʯʨʝʟ 
ʩʠʩʪʝʤʠ ʦʪ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ   ʨʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʘʢʪʠʢʠ ,  ʚʴʚʝʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʟʘ 
ʢʦʥʪʨʦʣ ʠ ʤʦʥʠʪʦʨʠʥʛ  ʟʘ ʨʝʟʫʣʪʘʪʠʪʝ  ʧʦ ʦʪʜʝʣʥʠʪʝ ʦʩʴʱʝʩʪʚʠʤʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ 
ʨʝʛʠʦʥʘʣʥʠ ʧʨʘʢʪʠʢʠ ʟʘ : 

   - ʧʦʯʚʠ ʠ ʧʦʯʚʝʥʦ ʧʣʦʜʦʨʦʜʠʝ, ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʨʝʢʠʪʝ ʟʘʤʲʨʩʷʚʘʥʠʷ ʯʨʝʟ 
ʯʘʩʪʠʯʥʘ ʟʘʤʷʥʘ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʪʦʨʦʚʝ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ, ʢʦʤʧʦʩʪʠ ʠ 
ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʨʦʜ ʧʨʠ ʟʝʤʝʧʦʣʟʚʘʥʝ , ʧʦʜʦʙʨʷʚʘʥʝ ʚʣʘʛʦʟʘʜʲʨʞʘʱʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʘʪʘ  ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʟʘʩʫʰʘʚʘʥʠʷʪʘ  ;  

- ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʙʠʦʨʘʟʛʨʘʜʠʤʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʦʪʧʘʜʲʮʠ ʟʘ 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ, ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ  ʥʘ ʧʦʯʚʝʥ ʚʲʛʣʝʨʦʜ , BioCCS ʧʨʘʢʪʠʢʠ ;  

ï ʝʬʝʢʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʠ ʟʘ ʢʘʨʙʦʥʠʟʘʮʠʷ ʥʘ ʦʪʧʘʜʲʯʥʘ ʙʠʦʤʘʩʘ ʟʘ 
ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʷ ʠ ʧʦʯʚʝʥʠ ʧʦʜʦʙʨʠʪʝʣʠ  ʟʘ 
ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, BioCCS ʧʨʘʢʪʠʢʠ;   

- ʧʨʝʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʧʦʞʘʨʷʚʘʥʝ ʥʘ ʩʪʴʨʥʠʱʘʪʘ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ 
ʤʘʱʘʙʥʠ ʛʦʨʩʢʠ ʧʦʞʘʨʠ ʠ ʘʪʤʦʩʬʝʨʥʦ ʟʘʤʴʨʩʷʚʘʥʝ , ʩʴʟʜʘʚʘʥʝ ʥʘ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʠ ʩʪʠʤʫʣʠ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʦʪʧʘʜʴʯʥʘ 
ʙʠʦʤʘʩʘʪʘ,  ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʦʯʚʠʪʝ ʠ ʚʴʚʝʞʜʘʥʝ ʥʘ 
ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʙʠʦʣʦʛʠʯʥʘ ʧʨʦʜʫʢʮʠʷ;  

  ʆʪ ʧʦʩʦʯʝʥʠʪʝ ʧʦ ʛʦʨʝ ʟʘ ʩʴʞʘʣʝʥʠʝ ʥʝ ʜʦʙʨʠ  ʧʨʠʤʝʨʠ  ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʝʜʠʥ 
ʛʝʥʝʨʘʣʝʥ ʠʟʚʦʜ , ʘ ʠʤʝʥʥʦ: ʧʨʠʣʘʛʘʡʢʠ ʦʩʥʦʚʥʠʪʝ ʧʨʘʚʠʣʘ ʥʘ ʥʘʫʢʘʪʘ ʋʧʨʘʚʣʝʥʠʝ 
ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʴʱʝʩʪʚʫʚʘʱʠʪʝ ʩʚʝʪʦʚʥʠ ʧʨʘʢʪʠʢʠ ʦʮʝʥʷʚʘʡʢʠ 
ʛʠ  ʯʨʝʟ ʩʣʝʜʥʠʪʝ ʪʨʠ ʛʨʫʧʠ ʠʥʜʠʢʘʪʦʨʠ  : ʝʢʦʣʦʛʠʯʥʘ ʝʬʠʢʘʩʥʦʩʪ , ʠʢʦʥʦʠʤʠʯʝʩʢʘ 
ʝʬʝʥʪʠʚʥʦʩʪ ʠ ʩʦʮʠʘʣʥʘ ʧʨʠʝʤʣʠʚʦʩʪ ʠ ʥʘ ʪʘʟʠ ʙʘʟʘ ʨʴʢʦʚʦʜʝʡʢʠ ʩʝ ʦʪ ʧʦʝʪʠʪʝ 
ʘʥʛʘʞʠʤʝʥʪʠ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʴʶʟ ʟʘ ʚʴʚʝʞʜʘʥʝ ʥʘ ʢʨʴʛʦʚʠ ʨʝʛʠʦʥʘʣʥʠ ʠʢʦʥʦʤʠʢʠ, 
ʨʝʩʫʨʩʥʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʠ ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ,  
ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʴʚʦʢʫʧʥʦʩʪʪʘ ʦʪ ʦʥʝʟʠ ʧʨʘʢʪʠʢʠ ʢʦʠʪʦ ʚ ʦʪʜʝʣʥʠʪʝ ʨʝʛʠʦʥʠ ʥʘ 
ʩʪʨʘʥʘʪʘ ʥʠ  ʱʝ ʛʘʨʘʥʪʠʨʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʮʝʣʠ ʟʘ  
ʚʩʷʢʦ ʝʜʥʦ ʫʧʨʘʚʣʝʥʠʝ :   

- ʠʟʭʨʘʥʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ; 

- ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ; 

- ʚʴʚʝʞʜʘʥʝ ʥʘ ʨʝʛʠʦʥʘʣʥʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʢʨʴʛʦʚʠ ʠʢʦʥʦʤʠʢʠ ʩ ʨʝʛʝʥʝʨʠʨʘʥʝ 
ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʩʤʝʢʯʘʚʘʥʝ ʧʨʠʯʠʥʠʪʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʢʴʤ 
ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ; 

ʉ  ʨʝʘʣʠʟʠʨʘʥʝʪʦ  ʥʘ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʦʪ ʦʩʴʱʝʩʪʚʠʤʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ 
ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʝ ʚʴʟʤʦʞʥʦ ʙʴʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ ʜʘ ʩʝ ʤʫʣʪʠʧʣʠʮʠʨʘʪ 
ʝʬʝʢʪʠʪʝ ʚ ʯʠʩʪʦ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʝʥ ʧʣʘʥ ʠ ʯʨʝʟ  ʚʴʚʝʞʜʘʥʝ ʥʘ  ʚʠʩʦʢʦ 
ʝʬʝʢʪʠʚʥʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʠ ʛʦʨʩʢʠ ʧʨʘʢʪʠʢʠ  ʜʘ ʩʝ ʠʟʛʨʘʜʷʪ 
ʦʩʥʦʚʠʪʝ ʟʘ ʚʴʚʝʞʜʘʥʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ñʟʝʣʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘò ʠ 
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ñʟʝʣʝʥʘ ʠʢʦʥʦʤʠʢʘò.  

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

 ɿʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʦ ʛʦʨʝ ʧʨʦʙʣʝʤʠ , ʣʠʧʩʘʪʘ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠ ʠ 
ʩʦʮʠʘʣʥʦ ʧʨʠʝʤʣʠʚʠ ʨʝʰʝʥʠʷ , ʚ ʪ.ʯ. ʠ ʩʴʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʠ ʧʨʘʢʪʠʢʠ ʟʘ 
ʦʩʴʱʝʩʪʚʷʚʘʥʝ  ʥʘ  ʠʥʠʮʠʘʪʠʚʘ ò4 ʥʘ 1000: ʇʦʯʚʠ ʟʘ ʧʨʦʜʦʚʦʣʩʪʚʝʥʘ ʩʠʛʫʨʥʦʩʪ 
ʠ ʢʣʠʤʘʪñ   ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ɹʴʣʛʘʨʠʷ,  ʫʩʠʣʠʷʪʘ ʥʠ , ʨʘʟʨʘʙʦʪʚʘʥʘʪʘ ʦʪ ʥʘʩ ʪʝʤʘʪʠʢʘ 

ʚʢʣʁʯʚʘʱʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʩʘ  ʥʘʩʦʯʝʥʠ  (ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʥʘʰʠʪʝ ʚʴʟʤʦʞʥʦʩʪʠ) ʜʘ ʜʝʤʦʥʩʪʨʠʨʘʪ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ 
ʚʴʚʝʞʜʘʥʝ ʥʘ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʘ ʨʝʛʠʦʥʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ʟʘ ʨʝʩʫʨʩʥʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ 
ʥʘ ʦʪʧʘʜʴʮʠ ( ʚ ʪ.ʯ. ʠ  ʪʝʟʠ ʦʪ ʩʝʢʪʦʨʠ ʩʝʣʩʢʦ ʠ ʛʦʨʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʧʨʝʨʘʙʦʪʚʘʱʘ 
ʧʨʦʤʠʰʣʝʥʦʩʪ)  ʠ ʘʜʘʧʪʘʮʠʷ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ .  

ʆʩʥʦʚʥʦ ʪʝ ʩʘ ʥʘʩʦʯʥʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʚʩʝ ʧʦ ʷʩʥʦ ʧʨʦʷʚʷʚʘʱʠʪʝ ʩʝ  
ʧʦʩʣʝʜʠʮʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʪ.ʯ.  ʠ ʚ ʩʝʢʪʦʨʠ ʩʚʴʨʟʘʥʠ ʩ ʮʝʣʠʷ ʢʨʴʛ ʦʪ 

ʟʝʤʝʜʝʣʩʢʠ ʜʝʡʥʦʩʪʠ ,   ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ  ʧʘʩʠʱʘ,  ʛʦʨʠ  , ʟʝʣʝʥʠ ʧʣʦʱʠ ʠ ʧʘʨʢʦʚʝ, 
ʫʨʙʘʥʠʟʠʨʘʥʠ ʪʝʨʠʪʦʨʠʠ ʠ ʜʨ.  

ʅʝʦʙʭʦʜʠʤʘ ʝ  ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ  :  

1.  ʆʮʝʥʢʘ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʟʘʩʫʰʘʚʘʥʠʷʪʘ , ʝʨʦʟʠʷʪʘ ʠ ʜʝʩʪʨʫʢʮʠʷʪʘ , 
ʦʯʝʨʪʘʣʠʪʝ ʩʝ ʪʝʥʜʝʥʮʠʠ ʥʘ ʟʘʛʫʙʠ ʚ ʩʴʜʴʨʞʘʥʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʝʥ ʚʴʛʣʝʨʦʜ, ʭʫʤʫʩ ʠ 
ʩʠʣʥʦ ʥʘʨʫʰʝʥʘ ʧʦʯʚʝʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʷ ,  ʧʨʦʷʚʷʚʘʱʠʪʝ ʩʝ   ʫʩʪʦʡʯʠʚʠ ʪʝʥʜʝʥʮʠʠ 
ʥʘ ʟʘʛʫʙʘ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ  ɹʴʣʛʘʨʠʷ;                     2.   
ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʴʚʝʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʤʝʨʢʠ ʠ ʧʨʘʢʪʠʢʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʠ 
ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʘʪʤʦʩʬʝʨʥʠʪʝ ʟʘʤʴʨʩʷʚʘʥʠʷ ʦʪ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʠ 
ʜʨ. ʜʝʡʥʦʩʪʠ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʠ ʩʴʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ 
ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ï ʧʦʯʚʠ , ʚʦʜʠ ʠ 
ʘʪʤʦʩʬʝʨʝʥ ʚʴʟʜʫʭ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ , ʩʪʘʙʠʣʥʘ 
ʚʣʘʛʦʟʘʧʘʩʷʝʤʦʩʪ , ʩʴʭʨʘʥʝʥʠʝ ʠ ʧʦʜʴʨʞʘʥʝ ʥʘ ʧʦʯʚʝʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ;                    
3.  ɺʴʚʝʞʜʘʥʝ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʦ ʮʝʣʝʩʴʦʙʨʘʟʥʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʷ ʠ ʩʪʘʙʠʣʥʦ ʥʘʪʨʫʧʚʘʥʝ ʠ ʩʴʭʨʘʥʝʥʠʝ ʥʘ ʦʨʛʘʥʠʯʝʥ 
ʚʴʛʣʝʨʦʜ ʚ ʧʦʯʚʠʪʝ,  ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʠ ʧʦʯʚʠ ʦʪ ʫʚʝʣʠʯʘʚʘʱʠʪʝ ʩʝ ʛʦʨʩʢʠ 
ʧʦʞʘʨʠ, ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʛʦʨʥʠʷ ʩʣʦʡ ʥʘ ʧʦʯʚʠʪʝ 
ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʟʘʤʴʨʩʷʚʘʥʝʪʦ ʥʘ ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ , ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʧʦʯʚʝʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ ʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ;                                                   4. 
ɺʴʚʝʞʜʘʥʝ ʥʘ ʦʙʱʠʥʩʢʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʪʦʧʣʝʥʠʝ ʩ ʤʫʣʪʠʧʣʠʮʠʨʘʱ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʝʬʝʢʪ ï ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʦ 70 % ʨʘʟʭʦʜʠʪʝ ʟʘ 
ʩʠʩʪʝʤʘʪʘ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʧʘʜʴʮʠʪʝ ʠ ʦʪ ʜʨʫʛʘ ʝʣʠʤʠʥʠʨʘʥʝ ʨʘʟʭʦʜʠʪʝ ʟʘ 
ʬʦʩʠʣʥʠ ʛʦʨʠʚʘ: ʧʨʠʨʦʜʝʥ ʛʘʟ, ʜʴʨʚʘ , ʧʝʣʝʪʠ ʠ ʜʨ.                                 5.    
ɺʴʚʝʞʜʘʥʝ ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠ ʩʝʣʠʱʥʠ ʝʢʦʩʠʩʪʝʤʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʟʘʜʴʨʞʘʥʝ ʥʘ 
ʉʆ2 ʟʘ ʫʩʪʦʡʯʠʚʘ ʧʨʝʚʝʥʮʠʷ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ;                                                                                                                           
6.   ɺʴʚʝʞʜʘʥʝ ʥʘ BECCS  ʧʨʘʢʪʠʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʛʣʦʙʘʣʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ , ʦʧʨʝʜʝʣʝʥʠʪʝ ʢʘʪʦ ʝʜʥʠ ʦʪ  ʩʦʮʠʘʣʥʦ ʥʘʡ-ʧʨʠʝʤʣʠʚʠ ʠ  
ʧʨʝʧʦʨʴʯʘʥʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʆʆʅ , ɽʉ , ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ  ʠ ʌɸʆ;                   7.    
ʆʮʝʥʢʘ ʥʘ ʦʩʥʦʚʥʠ ʝʢʦʫʩʣʫʛʠ ʛʘʨʘʥʪʠʨʘʥʠ ʦʪ ʛʦʨʠʪʝ. ɺʴʚʝʞʜʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ 
ʧʨʘʢʪʠʢʠ ʟʘ ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʛʦʨʠʪʝ ʩ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʦʪʧʘʜʴʮʠ;                                                                                                                                     
8.   ɺʲʚʝʞʜʘʥʝ ʥʘ   ʫʩʪʦʡʯʠʚʠ ʩʠʩʪʝʤʠ ʟʘ ʨʝʛʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʠ    ʩʤʝʢʯʘʚʘʥʝ ʥʘ 
ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ 
ʧʨʘʢʪʠʢʠ;                                                                                                                              
9.   ɺʲʚʝʞʜʘʥʝ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʦʯʠʩʪʚʘʥʝ ʠ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 
ʚʴʚ ʬʘʤʠʣʥʠʷ ʜʚʦʨ;  
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10.  ʇʨʦʝʢʪʠ  ʟʘ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʤʝʨʢʠ ʠ ʧʨʘʢʪʠʢʠ  ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ 
ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʧʦʣʠʪʠʢʠʪʝ ʧʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ ʯʨʝʟ ʜʦʢʘʟʫʝʤʠ ʩʦʮʠʘʣʥʦ 
ʧʨʠʝʤʣʠʚʠ ʇʫʙʣʠʯʥʦ ʏʘʩʪʥʠ ʇʘʨʪʥʴʦʨʩʪʚʘ;  

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʦ ʜʦʣʫ ʩʘ ʧʦʩʦʯʝʥʠ ʯʘʩʪ ʦʪ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʠ ʨʝʘʣʠʟʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʭʝʤʠ ʠ 
ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ  ʟʘ ʚʴʚʝʞʜʘʥʝ ʥʘ  ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʘʢʪʠʢʠ 
ʟʘ :  

- ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʙʠʦʨʘʟʛʨʘʜʠʤʠʪʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʦʪʧʘʜʴʮʠ ʟʘ 
ʨʝʢʘʨʙʦʥʠʟʠʨʘʥʝ  ʥʘ ʧʦʯʚʠʪʝ , ʛʘʨʘʥʪʠʨʘʥʝ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʠ 
ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ; 

-   ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʦʯʠʩʪʚʘʥʝ ʥʘ ʦʪʧʘʜʴʯʥʠ ʚʦʜʠ ʟʘ ʜʠʨʝʢʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

-    ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʜʝʢʘʨʙʦʥʠʟʠʨʘʥʘ ʝʥʝʨʛʠʷ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʦʪʧʘʜʴʮʠ;  

ʇʨʠʦʨʠʪʝʪ ʧʨʠ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʨʘʢʪʠʢʠ  ʝ   ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ 
ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʴʮʠ ʢʘʪʦ ʨʝʩʫʨʩ ʟʘ ʦʧʘʟʚʘʥʝ ʠ ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ ʠ 
ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ, ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʦʨʛʘʥʠʟʤʠʪʝ,  ʦʧʘʟʚʘʥʝ ʦʪ ʟʘʤʴʨʩʷʚʘʥʝ ʥʘ 
ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ ʠ ʘʪʤʦʩʬʝʨʥʠʷ ʚʴʟʜʫʭ, ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ  ʠ  ʘʜʘʧʪʠʨʘʥʝ  
ʢʴʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ.    
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ɺʃʀʗʅʀɽ ʉʋɹʉʊʈɸʊʆɺ ʅɸ ɺʓʍʆɼ ʀ ʂɸʏɽʉʊɺʆ ɺɽɻɽʊʀʈʋʖʑʀʍ ʉɸɾɽʅʎɽɺ 

ɺʀʅʆɻʈɸɼɸ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀɽ ʀʍ ɺ ʊɽʇʃʀʎɸʍ 
 
 

INFLUENCE OF SUBSTRATES ON THE OUTPUT AND QUALITY OF VEGETATING 
GRAPE SEEDLINGS WHEN GROWING THEM IN A GREENHOUSE 

 
ʆʤʘʨʠʡ ʏʘʤʫʨʣʠʝʚ  1  ʍʨʠʩʪʦʩ ʇʘʩʭʘʣʠʜʠʩ 2 , ɻʝʦʨʛʠʡ ʏʘʤʫʨʣʠʝʚ 3, 

ʂʨʠʩʪʠʥʘ ʌʨʦʣʦʚʘ 4,  ɸʥʪʦʥʠʘ ɼʝʨʙʝʥʮʝʚʘ5, 
ʇʘʥʪʝʣʝʡ ɿʘʤʘʥʠʜʠ ʇ.ʂ.6 

 1 ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, . ʛ.ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
 2 ʋʥʠʚʝʨʩʠʪʝʪ ʇʝʣʦʧʦʥʥʝʩʘ,ʢ.-ʩ\ʭ ʥʘʫʢ ; ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʂʘʣʘʤʘʪʘ, ɻʨʝʮʠʷ 
3ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ (ʈʋɼʅ),  
ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢ.-ʩ\ʭ ʥʘʫʢ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
4ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʘʛʠʩʪʨʘʥʪ, ʛ. 
ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
5ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʘʛʠʩʪʨʘʥʪ, ʛ. 
ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
6ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.-ʩ\ʭ ʥʘʫʢ, 
ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ,  ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 
çɺʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷè, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (chpaschal46@yahoo.gr) 
 

ʈʝʟʶʤʝ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʈʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʪʝʧʣʠʮʝ, ʠ ʠʭ 
ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʚʳʩʘʜʢʝ ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʤʝʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ, 94 % ʠ 90 % ʙʳʣ ʫ 
ʯʝʨʝʥʢʦʚ, ʚʳʩʘʞʝʥʥʳʭ ʥʘ ʩʤʝʩʠ ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + ʧʝʨʣʠʪ (1:1) ʠ ʂʦʢʦʩʦʚʳʡ 
ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1).  ʄʠʥʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʙʳʣ ʚ 
ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʯʝʨʝʥʢʠ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʧʦʯʚʝ 50 %. ʉʘʤʳʤʠ ʣʫʯʰʠʤʠ 
ʧʦ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʤʝʩʪʝ ʙʳʣʠ ʩʘʞʝʥʮʳ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʩʫʙʩʪʨʘʪʘʭ 
ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1) ʠ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1) ʧʨʠʞʠʚʘʝʤʦʩʪʴ 
ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 98 %. ʄʠʥʠʤʘʣʴʥʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠʤʝʣʘ ʨʘʩʩʘʜʘ, 
ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʩʫʙʩʪʨʘʪʝ ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1) 90%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʙʩʪʨʘʪ, ʯʝʨʝʥʢʠ ʚʠʥʦʛʨʘʜʘ, ʚʝʛʝʪʠʨʫʶʱʠʝ ʩʘʞʝʥʮʳ, 
ʢʠʣʴʯʝʚʘʥʠʝ, ʢʦʨʥʠ, ʧʦʙʝʛ, ʪʝʧʣʠʮʘ  

 

Resume 

The paper presents the results of studying the effect of substrates on the yield and quality 
of vegetative grape seedlings when grown in a greenhouse, and their survival rate when 
planted in permanent places. As a result of the research, it was found that the highest yield 
of vegetative seedlings, 94% and 90%, was in cuttings planted on a mixture of Coconut 
substrate + perlite (1: 1) and Coconut substrate + soil + sand (1: 1: 1). The minimum yield 
of vegetative seedlings was in the control variant, where the cuttings were grown on soil of 
50%. The best in terms of survival in a permanent place were the seedlings grown on peat 
+ soil + sand (1: 1: 1) and coconut + soil + sand (1: 1: 1) substrates, the survival rate of 
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these options was 98%. The seedlings grown on the substrate soil + sand (1: 1: 1) 90% 
had the minimum survival rate. 

Keywords: substrate, grape cuttings, vegetative seedlings, salting, roots, shoot, 
greenhouse 

 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʉʉʉʈ ʧʣʦʱʘʜʴ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 1, 5 ʤʣʥ. ʛʘ, ʜʣʷ 
ʟʘʢʣʘʜʢʠ ʥʦʚʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠ ʨʝʤʦʥʪʘ ʧʣʦʜʦʥʦʩʷʱʠʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʧʦʪʨʝʙʥʦʩʪʴ 
ʧʨʠʚʠʪʳʭ ʚʠʥʦʛʨʘʜʥʳʭ ʩʘʞʝʥʮʝʚ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 250 ʤʣʥ. ʚ ʛʦʜ. ʇʨʦʠʟʚʦʜʩʪʚʦ 
ʩʘʞʝʥʮʝʚ ʚ ʉʉʉʈ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 180 ʜʦ 200 ʤʣʥ, ʜʝʬʠʮʠʪ ʩʘʞʝʥʮʝʚ ʧʝʨʝʢʨʳʚʘʣʩʷ 
ʠʤʧʦʨʪʦʤ ʠʟ ɹʦʣʛʘʨʠʠ, ʖʛʦʩʣʘʚʠʠ, ɺʝʥʛʨʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʦʱʘʜʠ 
ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʈʦʩʩʠʠ ʨʘʚʥʘ 90 ʪʳʩ. ʛʘ, ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʥʦʩʪʴ ʩʘʞʝʥʮʝʚ 
ʩʦʩʪʘʚʣʷʝʪ 5-6 ʤʣʥ ʰʪ., ʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 3 ʤʣʥ. 

 ʂʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚʠʥʦʛʨʘʜʥʳʭ ʩʘʞʝʥʮʝʚ ʷʚʣʷʝʪʩʷ ʀʪʘʣʠʷ ʠ ʌʨʘʥʮʠʷ, 
ʥʦ ʠʟ-ʟʘ ʩʘʥʢʮʠʡ ʠʤʧʦʨʪ ʩʘʞʝʥʮʝʚ ʠʟ ɽʉ ʟʘʧʨʝʱʝʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʝʬʠʮʠʪ 
ʩʘʞʝʥʮʝʚ ʚʦʩʧʦʣʥʠʪʴ ʥʝ ʦʪʢʫʜʘ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ 
ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʝ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠ ʟʥʘʯʝʥʠʝ 
ʜʦʣʞʥʦ ʫʜʘʣʷʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʠʮʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʧʝʨʚʳʝ ʥʘʯʘʣʠ ʚ 
ɻʝʨʤʘʥʠʠ 30-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʫʯʝʥʳʤʠ ɹʠʨʢʦʤ ʠ ɹʝʢʢʝʨʦʤ. ɺ ʉʉʉʈ 
ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʧʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʚ ʚʠʥʦʛʨʘʜʥʦʤ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʝ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʄʘʣʪʘʙʘʨʦʤ, ʉʫʙʙʦʪʦʚʠʯʝʤ, ʄʠʰʫʨʝʥʢʦ, 
ʅʠʢʦʣʝʥʢʦ, ɼʞʝʥʝʝʚʳʤ, ɻʨʘʤʘʢʦʚʩʢʠʤ, ʊʠʭʚʠʥʩʢʠʤ, ʈʘʜʯʝʚʩʢʠʤ, ɿʘʤʘʥʠʜʠ ʠ ʜʨ. 
ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʝʜʣʘʛʘʣʩʷ ʙʦʣʴʰʦʡ 
ʥʘʙʦʨ ʩʫʙʩʪʨʘʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʤʝʩʠ ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ 
ʧʨʠʤʝʥʷʣʠ: ʪʦʨʬ, ʜʝʨʥʦʚʫʶ ʧʦʯʚʫ, ʧʝʨʝʛʥʦʡ, ʧʝʨʣʠʪ, ʦʧʠʣʢʠ, ʠ ʜʨ. [1-6,14,18,21,22] 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʠʭ ʚ ʪʝʧʣʠʮʘʭ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʌɻɹʆʋ ɺʆ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 
ɸʛʨʘʨʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ, ʢʫʣʴʪʫʨʘ ʚʠʥʦʛʨʘʜʘ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʘʷ, ʫʢʨʳʚʥʘʷ. ɼʣʷ 
ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʝʨʝʥʢʠ ʥʦʚʦʛʦ ʩʦʨʪʘ ʇʨʦʬʝʩʩʦʨ ʃ.ʄ. ʄʘʣʪʘʙʘʨ. 

ʆʩʝʥʴʶ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ ʧʨʦʚʝʣʠ ʟʘʛʦʪʦʚʢʫ ʩʪʘʥʜʘʨʪʥʳʭ ʯʝʨʝʥʢʦʚ ʜʠʘʤʝʪʨʦʤ 8-10 
ʤʤ. ʏʝʨʝʥʢʠ ʧʦʩʣʝ ʟʘʛʦʪʦʚʢʠ ʟʘʤʘʯʠʚʘʣʠ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʩʫʪʦʢ, ʘ ʟʘʪʝʤ 24 
ʯʘʩʘ ʚ ʨʘʩʪʚʦʨʝ 1 % ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʯʝʨʝʥʢʠ ʩʣʝʛʢʘ ʧʨʦʩʫʰʠʣʠ, 
ʫʧʘʢʦʚʘʣʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʢʠ ʠ ʦʪʥʝʩʣʠ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ. 
ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ ʯʝʨʝʥʢʦʚ 0é+ 2ʉÁ. ɺʝʩʥʦʡ ʚ ʤʘʨʪʝ ʤʝʩʷʮʝ ʯʝʨʝʥʢʠ 
ʚʳʥʝʩʣʠ ʠʟ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ, ʨʘʟʨʝʟʘʣʠ ʥʘ 3 ï 4 ʛʣʘʟʢʦʚʳʝ, ʜʣʠʥʥʦʶ ʦʢʦʣʦ 30 ï 
35 ʩʤ. ɿʘʪʝʤ ʥʘʨʝʟʘʥʥʳʝ ʯʝʨʝʥʢʠ ʫʚʷʟʳʚʘʣʠ ʧʦ 50 ʰʪ. ʚ ʧʘʢʝʪʳ ʠ ʚʳʤʘʯʠʚʘʣʠ ʚ 
ʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ ʚ ʚʦʜʝ. ɼʘʣʝʝ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʯʝʨʝʥʢʦʚ ʧʘʨʘʬʠʥʠʨʦʚʘʣʠ ʥʘ ʜʣʠʥʫ 
15-20 ʩʤ. ɼʣʷ ʧʘʨʘʬʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʨʘʬʠʥ ʤʘʨʢʠ çʊè, ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʘʨʘʬʠʥʠʨʦʚʘʥʠʷ 105 ʉÁ. ʇʦʩʣʝ ʧʘʨʘʬʠʥʠʨʦʚʘʥʠʷ ʯʝʨʝʥʢʠ ʫʢʣʘʜʳʚʘʣʠ ʥʘ 
ʢʠʣʴʯʝʚʘʥʠʝ. ɼʣʷ ʢʠʣʴʯʝʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʢʦʚʨʠʢʠ, 
ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʩʣʦʡ ʧʝʩʢʘ ʚʳʩʦʪʦʡ 10 ʩʤ, ʧʦʚʝʨʭ ʢʦʚʨʠʢʦʚ ʨʘʩʩʪʠʣʘʣʠ 
ʫʚʣʘʞʥʝʥʥʳʡ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ ʩʣʦʝʤ 8-10 ʩʤ. ʇʫʯʢʠ ʯʝʨʝʥʢʦʚ ʟʘʛʣʫʙʣʷʣʠ ʚ 
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ʫʚʣʘʞʥʝʥʥʳʡ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ ʥʘ ʛʣʫʙʠʥʫ 5-6 ʩʤ. ʂʠʣʴʯʝʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʥʝ 
ʦʪʘʧʣʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʠʣʴʯʝʚʘʥʠʷ 10-12 ʜʥʝʡ [8,11,14,17-
19]. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʟʦʥʝ ʙʘʟʘʣʴʥʳʭ ʢʦʥʮʦʚ ʯʝʨʝʥʢʦʚ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʥʘ 
ʫʨʦʚʥʝ 22-25 ʉÁ(ʈʠʩ.1). 

  

 

ʈʠʩ.1 ʂʠʣʴʯʝʚʘʥʠʝ ʯʝʨʝʥʢʦʚ 

 

ɺʳʩʘʜʢʫ ʯʝʨʝʥʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʦʯʢʠ 

ʦʙʲʝʤʦʤ 1 ʣ (ʈʠʩ.2). 

 

                      

 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʫʶ ʧʦʯʚʫ, 
ʪʦʨʬ ʚʝʨʭʦʚʦʡ (pH-5), ʧʨʦʤʳʪʳʡ ʨʝʯʥʦʡ ʧʝʩʦʢ, ʧʝʨʣʠʪ, ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ, 
ʧʝʨʝʧʨʝʚʰʠʡ ʢʦʥʩʢʠʡ ʥʘʚʦʟ, ʩʘʞʝʥʮʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʦʙʦʛʨʝʚʘʝʤʦʡ ʢʘʨʙʦʥʘʪʥʦʡ 
ʪʝʧʣʠʮʝ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʦʙʱʝʧʨʠʥʷʪʘʷ 
[5,6,9,10,12,14,20]. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʤʝʩʠ: ʧʦʯʚʘ+ʧʝʩʦʢ (1:1); 
ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʨʣʠʪ (1:1:1); ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1); ʂʦʥʩʢʠʡ 
ʧʝʨʝʛʥʦʡ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1); ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ +ʧʝʨʣʠʪ (1:1); ʢʦʢʦʩʦʚʳʡ 

ʈʠʩ.2 

ɺʳʨʘʱʠʚʘʥʠʝ 

ʩʘʞʝʥʮʝʚ ʚ 

ʪʝʧʣʠʮʝ 

ʈʠʩ.3 ɿʘʢʘʣʠʚʘʥʠʝ 

ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʩʘʞʝʥʮʝʚ 

ʈʠʩ.4 ʇʦʩʘʜʢʘ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ 
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ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1); ʧʦʯʚʘ-ʢʦʥʪʨʦʣʴ. ɺ ʤʘʝ ʤʝʩʷʮʝ ʩʦʨʦʢʘ ʜʥʝʚʥʫʶ 
ʨʘʩʩʘʜʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʩʦʨʪʠʨʦʚʘʣʠ ʠ ʧʝʨʚʦʩʦʨʪʥʳʝ ʩʘʞʝʥʮʳ ʫʢʣʘʜʳʚʘʣʠ 
ʥʘ ʟʘʢʘʣʠʚʘʥʠʝ (ʈʠʩ.3). ɿʘʢʘʣʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ - ʧʝʨʚʳʝ ʧʷʪʴ 
ʜʥʝʡ ʨʘʩʩʘʜʫ ʧʨʠʪʝʥʷʣʠ ʩʝʪʢʦʡ, ʦʩʪʘʣʴʥʳʝ 5 ʜʥʝʡ ʟʘʢʘʣʷʣʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʩʦʣʥʮʝʤ. 
ɺʝʛʝʪʠʨʫʶʱʫʶ ʨʘʩʩʘʜʫ ʚʳʩʘʞʠʚʘʣʠ ʚ ʢʦʥʮʝ ʤʘʷ ʥʘ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ 
ʦʨʦʰʘʝʤʳʡ ʫʯʘʩʪʦʢ (ʈʠʩ.4). 

ʀʟʫʯʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ [1-6,12], ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩʨʝʜʥʠʭ 
ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʨʘʩʩʯʠʪʘʣʠ ʤʝʪʦʜʘʤʠ ʚʳʯʠʩʣʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ (r). ɸ ʚʳʷʚʣʝʥʠʝ ʜʦʣʝʡ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ï ʩ ʧʦʤʦʱʴʶ 
ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [7].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʩʘʞʝʥʮʝʚ ʚ 
ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʛʜʝ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 
ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʳʩʘʞʝʥʥʳʭ ʯʝʨʝʥʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʩʦʩʪʘʚʠʣ 94%, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ, ʥʘ ʩʤʝʩʠ 
ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ʧʝʨʣʠʪ (1:1), ʯʪʦ ʥʘ 44% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 
ʚʘʨʠʘʥʪʦʤ ʧʦʯʚʘ (ʪʘʙʣ.1). ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʚ ʚʘʨʠʘʥʪʘʭ ˉ 
1 ʠ ˉ3 ʙʳʣ ʧʦʣʫʯʝʥ ʥʠʟʢʠʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʩʝʛʦ 55 ʠ 80 %, ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ.  

ɺ ʩʤʝʩʷʭ ʛʜʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ ʧʦʣʫʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 
ʩʘʞʝʥʮʝʚ 90- 94 %, ʵʪʠ ʞʝ ʩʫʙʩʪʨʘʪʳ ʦʙʝʩʧʝʯʠʣʠ ʠ ʚʳʩʦʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʧʨʠ 
ʚʳʩʘʜʢʝ ʨʘʩʩʘʜʳ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ 97-98%. ʍʦʨʦʰʠʡ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ, ʪʘʢ ʞʝ 
ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʩʫʙʩʪʨʘʪʘʭ, ʛʜʝ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ 
87%, ʘ ʪʘʢʞʝ ʠ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʨʬʘ 80-85%. ʕʪʠ ʞʝ ʩʫʙʩʪʨʘʪʳ 
ʦʙʝʩʧʝʯʠʣʠ ʠ ʭʦʨʦʰʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ ʧʨʠ ʟʘʢʣʘʜʢʝ ʠʤʠ ʚʠʥʦʛʨʘʜʥʠʢʘ 92-
98% (ʪʘʙ.1). 

ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʧʨʠ ʧʦʩʘʜʢʝ ʩʘʞʝʥʮʝʚ ʤʳ ʥʝ ʨʘʟʨʝʟʘʣʠ, ʘ ʩʥʠʤʘʣʠ ʤʝʰʦʯʢʠ ʩ 
ʮʝʣʴ ʧʦʚʪʦʨʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʚʘʨʠʘʥʪʦʚ ˉ1 ʠ ˉ2 ʚ ʢʦʪʦʨʳʭ 
ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʝʡ ʙʳʣʠ ʧʝʩʦʢ ʠʣʠ ʧʝʨʣʠʪ, ʤʝʰʦʯʢʠ ʩ ʩʫʙʩʪʨʘʪʦʤ 
ʨʘʩʩʳʧʘʣʠʩʴ ʙʦʣʴʰʝ ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ, ʧʦʵʪʦʤʫ ʵʪʠ ʚʘʨʠʘʥʪʳ ʦʙʝʩʧʝʯʠʣʠ 
ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ 90-92%. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ ʧʨʠ ʚʳʩʘʜʢʝ ʥʘ 
ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ. (ʉʦʨʪ ʃ.ʄ. ʄʘʣʪʘʙʘʨ, ʩʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 

ʅʘʟʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ ˉ 
 ɺʘʨʠʘʥʪʘ 

ɺʳʭʦʜ 
ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ, 

% 
 (ʦʪ  ʚʳʩʘʞʝʥʥʳʭ 
ʯʝʨʝʥʢʦʚ) 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ 
ʥʘ ʧʦʩʪʦʷʥʥʦʤ 
ʤʝʩʪʝ, 

%  
(ʦʪ  ʚʳʩʘʞʝʥʥʳʭ 
ʩʘʞʝʥʮʝʚ) 

ʇʦʯʚʘ+ʧʝʩʦʢ  
(1:1) 

1 55 90 

ʊʦʨʬ+ʧʦʯʚʘ+ʧʝʨʣʠʪ 
(1:1:1) 

2 85 92 
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ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʭʦʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʩʫʙʩʪʨʘʪʦʚ (ʈʠʩ.5).  

 

  
 

ʈʠʩʫʥʦʢ 5. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʧʨʦʬʝʩʩʦʨ ʃ.ʄ. ʄʘʣʪʘʙʘʨ  

(ʩʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 
 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʠ ʠʭ ʜʣʠʥʥʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʨʘʩʪʝʥʠʡ, 
ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1), ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʨʥʝʡ ʨʘʚʥʷʣʦʩʴ 35 ʰʪ., ʠ ʠʭ ʜʣʠʥʥʘ 29 ʩʤ. ʋ ʩʘʞʝʥʮʝʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʤʝʩʠ 
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ʈʠʩʫʥʦʢ 5. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ 

ʩʦʨʪʘ ʧʨʦʬʝʩʩʦʨ ʃ.ʄ. ʄʘʣʪʘʙʘʨ  

(ʩʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 

˴ͦ͡-͍ͦ ͔͚ͦͪͤ͟ΣŘҗн ΄ͭΦ ˨͙ͤͤ͊͡ ͔͚ͦͪͤ͟Σ ͫͣ 

ʊʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ 
(1:1:1) 

3 80 98 

ʂʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ 
+ʧʦʯʚʘ+ ʧʝʩʦʢ  

(1:1:1) 

4 87 96 

ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + 
ʧʝʨʣʠʪ 

(1:1) 

5 94 97 
 

ʂʦʢʦʩʦʚʳʡ 
ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ 

(1:1:1) 

6 90 98 

ʇʦʯʚʘ-ʢʦʥʪʨʦʣʴ 7 50 95 
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ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1), ʪʘʢ ʞʝ ʨʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʧʨʦʪʝʢʘʣʘ 
ʠʥʪʝʥʩʠʚʥʦ ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ, ʠ ʠʭ ʜʣʠʥʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 32ʰʪ. 
ʠ 39 ʩʤ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʠ ʠʭ ʜʣʠʥʥʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 
ʚʘʨʠʘʥʪʝ 15 ʰʪ. ʠ 12 ʩʤ, ʘ ʪʘʢʞʝ ʚ ʚʘʨʠʘʥʪʝ ʧʦʯʚʘ+ʧʝʩʦʢ (1:1), ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʨʥʝʡ ʩʦʩʪʘʚʠʣʦ 17 ʰʪ. ʠ ʜʣʠʥʥʘ 15 ʩʤ. 

ʆʪ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʘʞʝʥʮʝʚ ʟʘʚʠʩʠʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ 
ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ (ʈʠʩ.6). ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʥʘ 
ʧʦʙʝʛʦʚ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʘ ʚ ʪʝʭ ʞʝ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʦʣʫʯʝʥʦ 
ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚ ʢʦʨʥʝʡ ʠ ʩʦʩʪʘʚʠʣʘ 34-36 ʩʤ ʚ ʚʘʨʠʘʥʪʘʭ ˉ 4, ˉ 5 ʠˉ 6. 

 

 

ʈʠʩʫʥʦʢ 6. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʨʦʩʪ ʧʦʙʝʛʦʚ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʧʨʦʬʝʩʩʦʨ ʃ.ʄ. ʄʘʣʪʘʙʘʨ  

(ʩʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 
 

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʘ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙʣ.2), ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʚʳʯʠʩʣʝʥʠʝʤ ʜʦʣʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, ʧʦʟʚʦʣʠʣʘ ʜʘʪʴ ʜʦʩʪʦʚʝʨʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 
ʚʳʷʚʣʝʥʥʳʤ ʚ ʦʧʳʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ 
ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʚ ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʌʘʢʪʦʨ ɼʦʣʷ ʚʣʠʷʥʠʷ, % 

ɸ - ʩʫʙʩʪʨʘʪ 45 

ɺ - ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 55 

 

18 

25 
28 

36 35 34 

16 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˻͍͚ͫͤͦͤͦ 

˨
͡
͙
ͤ
ͤ
͊
 
ͨ
ͪ
͙
ͪ
ͦ
ͫ
ͭ
͊
Σ
 
ͫ
ͣ

 

ʈʠʩʫʥʦʢ 6. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʨʦʩʪ 

ʧʦʙʝʛʦʚ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ 

ʧʨʦʬʝʩʩʦʨ ʃ.ʄ. ʄʘʣʪʘʙʘʨ  

(ʩʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 
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ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, ʚ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʳʭʦʜ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 55 %, ʘ ʜʦʣʠ ʚʣʠʷʥʠʷ 
ʬʘʢʪʦʨʘ ʩʫʙʩʪʨʘʪʘ ʙʳʣʘ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 45%. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 
ʟʘʚʠʩʠʤʦʩʪʠ: ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʩʘʞʝʥʮʝʚ ʠ ʜʣʠʥʦʡ ʧʨʠʨʦʩʪʘ r = + 0,7; ʤʝʞʜʫ 
ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ ʚʳʭʦʜʦʤ ʩʘʞʝʥʮʝʚ r = + 0,8; ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ ʠʭ 
ʜʣʠʥʥʦʡ r = + 0,9. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʨʘʱʠʚʘʥʠʝ ʩʘʞʝʥʮʝʚ 
ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʠʨʦʚʘʥʠʶ 
ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʠʭ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ ʠ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ. ʋʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ 
ʩʘʞʝʥʮʝʚ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʫʢʦʨʝʥʝʥʠʝ, ʠ ʨʘʟʚʠʪʠʝ ʧʨʠ ʚʳʩʘʜʢʝ ʨʘʩʪʝʥʠʡ ʚ 
ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ. 

1. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ 87 ʠ 94% ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʯʝʨʝʥʢʦʚ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1), 
ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1) ʠ ʢʦʢʦʩʦʚʳʡ 
ʩʫʙʩʪʨʘʪ+ʧʝʨʣʠʪ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1). 

2. ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʦʙʝʛʘ 35 ʩʤ ʠ 36 ʩʤ ʦʪʤʝʯʝʥʘ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʤʝʩʠ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ʧʝʨʣʠʪ ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ 
ʧʝʨʝʛʥʦʡ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1). 

3. ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʣʫʯʰʝ ʧʨʦʪʝʢʘʝʪ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ, ʛʜʝ ʦʜʥʠʤ 
ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʙʩʪʨʘʪʘ ʙʳʣ ʧʝʨʝʧʨʝʚʰʠʡ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʠʣʠ ʢʦʢʦʩʦʚʳʡ 
ʩʫʙʩʪʨʘʪ. 
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ʈʝʟʶʤʝ 

ɺ ʜʦʢʣʘʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʥʦʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʩʭʝʤʘ ʟʘ ʯʝʪʠʨʠʬʘʢʪʦʨʝʥ 
ʝʢʩʧʝʨʠʤʝʥʪ. ʉʲʱʘʪʘ ʧʦʟʚʦʣʷʚʘ ʚʘʨʠʨʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ ʥʘ ʧʝʪ ʥʠʚʘ. ɽʢʩʧʝʨʠʤʝʥʪʠ 
ʟʘʣʦʞʝʥʠ ʧʦ ʪʘʟʠ ʩʭʝʤʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʠ ʠ 
ʧʦʣʫʝʤʧʠʨʠʯʥʠ ʤʦʜʝʣʠ - ʣʠʥʝʡʥʠ ʠʣʠ ʥʝʣʠʥʝʡʥʠ, ʘʜʠʪʠʚʥʠ ʠʣʠ ʤʫʣʪʠʧʣʠʢʘʪʠʚʥʠ, ʩ 
ʙʨʦʡ ʥʝʠʟʚʝʩʪʥʠ ʢʦʝʬʠʮʠʝʥʪʠ, ʢʦʠʪʦ ʥʝ ʥʘʜʚʠʰʘʚʘʪ 15. ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʨʝʛʨʝʩʠʦʥʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʝ ʠʟʧʦʣʟʚʘ ʩʝʣʝʢʮʠʷ ʯʨʝʟ ʦʙʨʘʪʥʘ ʝʣʠʤʠʥʘʮʠʷ ʢʘʪʦ ʩʝ 
ʟʘʧʦʯʥʝ ʦʪ ʤʦʜʝʣʘ, ʩʲʜʲʨʞʘʱ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʯʣʝʥʦʚʝ ʟʘ ʜʘʜʝʥʠʷ ʢʣʘʩ ʦʪ ʤʦʜʝʣʠ 
ʠ ʦʪʭʚʲʨʣʷʡʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʯʣʝʥʦʚʝ ʝʜʠʥ ʧʦ ʝʜʠʥ. ʇʨʦʮʝʜʫʨʘʪʘ ʥʘ ʩʝʣʝʢʮʠʷ 

ʟʘʚʲʨʰʚʘ, ʢʦʛʘʪʦ ʚʲʥʰʥʠʷʪ ʢʨʠʪʝʨʠʡ 2R  ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ. ʆʧʠʩʚʘ ʩʝ 
ʘʣʛʦʨʠʪʲʤʲʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ, ʢʦʡʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥ ʩ ʢʦʜʦʚʝ 
ʥʘ ʧʨʦʛʨʘʤʘʪʘ MATLAB, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʙʝʟʧʣʘʪʥʠʷ 
ʩʦʬʪʫʝʨʝʥ ʧʘʢʝʪ GNU Octave. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʯʝʪʠʨʠʬʘʢʪʦʨʝʥ ʝʢʩʧʝʨʠʤʝʥʪ, ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ, 
ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʤʦʜʝʣʠ, ʘʣʛʦʨʠʪʲʤ 

 

Resume 

The report presents a new experimental design for a four-factors experiment. It allows the 
factors to vary at five levels. Experiments set out by this design make it possible to obtain 
empirical and semi-empirical models - linear or nonlinear, additive or multiplicative, with a 
number of unknown coefficients not exceeding 15. In determining the regression 
coefficients using selection by backward elimination starting from the model, containing all 
possible members for the given class of models and rejecting the members one by one. 

The selection procedure ends when the external criterion 2R  reaches a maximum value. 
Describes the algorithm for conducting statistical analysis, which is implemented with 
codes of the MATLAB program, which can be executed using the free software package 
GNU Octave. 

Keywords: four-factors experiment, regression analysis, self-organization of models, 
algorithm 
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ɺʒɺɽɼɽʅʀɽ 

ʅʘʫʯʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʝ ʧʣʘʥʠʨʘʪ ʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 
ʧʨʦʙʣʝʤʠ ʢʘʪʦ: ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʪʝʨʧʦʣʠʨʘʱʠ ʬʦʨʤʫʣʠ, ʠʟʙʦʨ ʥʘ ʟʥʘʯʠʤʠ ʬʘʢʪʦʨʠ 
(ʩʢʨʠʥʠʥʛ), ʥʘʧʘʩʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʠ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ ʥʘ 
ʨʘʙʦʪʘ, ʧʦʩʪʦʷʥʥʘ ʦʮʝʥʢʘ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʤʦʜʝʣʠ, ʠʟʙʦʨ ʥʘ ʥʘʡ-ʜʦʧʫʩʪʠʤʠʪʝ ʩʨʝʜ 
ʙʨʦʡ ʭʠʧʦʪʝʟʠ ʟʘ ʤʝʭʘʥʠʟʤʘ ʥʘ ʷʚʣʝʥʠʝʪʦ. 
ʂʘʢʪʦ ʧʦʩʦʯʚʘʪ ʨʝʜʠʮʘ ʘʚʪʦʨʠ (Klevtsov & Sadovski, 1981), ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ 
ʨʝʛʨʝʩʠʦʥʥʠ ʤʦʜʝʣʠ ʥʘ ʦʪʟʠʚʯʠʚʦʩʪʪʘ (response functions) ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 
ʤʥʦʛʦʬʘʢʪʦʨʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʧʦʚʝʯʝ (5 - 7) ʥʠʚʘ ʥʘ ʬʘʢʪʦʨʠʪʝ. ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 
ʙʨʦʷ ʥʘ ʥʠʚʘʪʘ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘʤʘʣʷʚʘ ʥʫʞʜʘʪʘ ʦʪ ʛʦʣʷʤ ʙʨʦʡ ʧʦʚʪʦʨʝʥʠʷ ʥʘ 
ʦʧʠʪʘ. 
ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʝʩʝʪʠʣʝʪʠʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ 
ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʪʠ ʧʦ ʩʚʝʪʘ ʠ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʠʟʧʦʣʟʫʚʘʪ ʰʠʨʦʢʦ ʧʲʣʥʠʪʝ ʬʘʢʪʦʨʥʠ 
ʩʭʝʤʠ. ʊʝʟʠ ʩʭʝʤʠ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʫʯʘʚʘʪ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʥʠʚʘʪʘ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʚʘʪ ʛʦʣʷʤ ʙʨʦʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʝʜʠʥʠʮʠ (ʧʘʨʮʝʣʢʠ), 
ʢʦʛʘʪʦ ʙʨʦʷʪ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʪʷʭʥʠʪʝ ʥʠʚʘ ʠ ʧʦʚʪʦʨʝʥʠʷ ʩʪʘʚʘ ʧʦ-ʛʦʣʷʤ. ʊʘʢʘ 
ʥʘʧʨʠʤʝʨ, ʦʧʠʪ ʩ ʪʨʠ ʬʘʢʪʦʨʠ (ʭʨʘʥʠʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʘʟʦʪ, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ), ʚʩʝʢʠ 
ʦʪ ʢʦʠʪʦ ʩʝ ʩʨʝʱʘ ʥʘ ʪʨʠ ʥʠʚʘ ʠ ʚ ʪʨʠ ʧʦʚʪʦʨʝʥʠʷ, ʠʟʠʩʢʚʘ  3ʭ3ʭ3ʭ3 = 81 ʧʘʨʮʝʣʢʠ. ʉ 
ʫʚʝʣʠʯʘʚʘʥʝ ʙʨʦʷ ʥʘ ʬʘʢʪʦʨʠʪʝ ʠ ʥʠʚʘʪʘ, ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʲʣʥʠ ʩʭʝʤʠ 
ʦʪ ʬʘʢʪʦʨʝʥ ʪʠʧ ʩʪʘʚʘ ʥʝʚʲʟʤʦʞʥʘ. ʊʦʚʘ ʦʙʦʩʥʦʚʘʚʘ ʥʫʞʜʘʪʘ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 
ʩʭʝʤʠ ʦʪ ʜʨʫʛ ʪʠʧ, ʥʘʧʨʠʤʝʨ - ʜʨʦʙʥʠ ʬʘʢʪʦʨʥʠ ʩʭʝʤʠ, ʩʲʩʪʘʚʥʠ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʠ 
ʩʭʝʤʠ. ɺ ʪʘʟʠ ʧʫʙʣʠʢʘʮʠʷ ʩʝ ʧʨʝʜʩʪʘʚʷ ʥʦʚʘ ʩʭʝʤʘ ʟʘ ʯʝʪʠʨʠʬʘʢʪʦʨʝʥ ʝʢʩʧʝʨʠʤʝʥʪ. 

ɸ. ʀʚʘʭʥʝʥʢʦ (Ivakhnenko, 1970) ʚʲʚʝʞʜʘ ʠʥʜʫʢʪʠʚʝʥ ʤʝʪʦʜ ʟʘ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 
ʤʦʜʝʣʠ, ʩ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʪʨʦʷʚʘʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʤʦʜʝʣʠ ʩ ʦʧʪʠʤʘʣʥʘ 
ʩʣʦʞʥʦʩʪ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʨʦʮʝʩʠ ʠ ʩʠʩʪʝʤʠ. ʉʘʜʦʚʩʢʠ ʦʙʦʩʥʦʚʘʚʘ ʥʦʚʘ 
ʨʝʛʨʝʩʠʦʥʥʘ ʧʨʦʮʝʜʫʨʘ (Sadovski, 1987),  ʢʦʷʪʦ ʝ ʩʚʦʙʦʜʥʘ ʦʪ ʨʝʜʠʮʘ ʥʝʜʦʩʪʘʪʲʮʠ ʠ 
ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʜʘʚʘ ʝʜʠʥʩʪʚʝʥ ʤʦʜʝʣ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ, ʢʦʡʪʦ 
ʜʦʩʪʠʛʘ ʝʢʩʪʨʝʤʫʤʘ ʥʘ ʚʲʥʰʥʠʷ ʢʨʠʪʝʨʠʡ - ʤʘʢʩʠʤʫʤʘ ʥʘ ʢʦʨʝʛʠʨʘʥʠʷ ʢʦʝʬʠʮʠʝʥʪ 
ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʢʦʨʝʣʘʮʠʷ 
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 ʅʝʢʘ ʪʲʨʩʝʥʠʷʪ ʤʦʜʝʣ ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʢʣʘʩʘ 

 0 1 1 2 2 ... k kY b b x b x b x= + + + +,         (2) 

ʢʲʜʝʪʦ 1 2, ,..., kx x x  ʩʘ ʥʷʢʘʢʚʠ ʬʫʥʢʮʠʠ ʥʘ ʧʨʝʜʠʢʪʦʨʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. 

ʊʲʡ ʢʘʪʦ ʠʩʪʠʥʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʤʦʜʝʣʘ ʥʝ ʝ ʠʟʚʝʩʪʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ, ʪʦ ʩʘ 
ʚʲʟʤʦʞʥʠ ʜʚʘ ʚʠʜʘ ʛʨʝʰʢʠ: ʧʲʨʚʘʪʘ - ʢʦʛʘʪʦ ʚ ʤʦʜʝʣʘ ʠʤʘ ʥʷʢʦʠ ñʠʟʣʠʰʥʠò 
ʧʨʝʜʠʢʪʦʨʥʠ ʧʨʦʤʝʥʣʠʚʠ (ʧʦʚʝʯʝ ʯʣʝʥʦʚʝ ʦʪ ʥʝʦʙʭʦʜʠʤʠʪʝ), ʚʪʦʨʘʪʘ - ʢʦʛʘʪʦ ʚ 
ʤʦʜʝʣʘ ʦʪʩʲʩʪʚʫʚʘʪ ʥʷʢʦʠ ʧʨʦʤʝʥʣʠʚʠ (ʧʦ-ʤʘʣʢʦ ʯʣʝʥʦʚʝ ʦʪ ʥʝʦʙʭʦʜʠʤʠʪʝ). 
ʇʦʢʘʟʘʥʦ ʝ (Demidenko, 1981), ʯʝ ʚ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʝʜʠʥ ʤʦʜʝʣ ʠʤʘ ʧʦʚʝʯʝ ʯʣʝʥʦʚʝ 
ʦʪ ñʠʩʪʠʥʩʢʠʷò ʤʦʜʝʣ, ʪʦ ʤʝʪʦʜʲʪ ʥʘ ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ ʜʘʚʘ ʥʝʠʟʤʝʩʪʝʥʠ ʠ 
ʩʲʩʪʦʷʪʝʣʥʠ ʦʮʝʥʢʠ, ʤʘʢʘʨ ʠ ʩ ʧʦ-ʛʦʣʷʤʘ ʜʠʩʧʝʨʩʠʷ. ɺ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʚ ʤʦʜʝʣʘ ʥʝ 
ʜʦʩʪʠʛʘʪ ʯʣʝʥʦʚʝ, ʦʮʝʥʢʠʪʝ ʧʦ ʄʅʂ ʩʝ ʷʚʷʚʘʪ ʠʟʤʝʩʪʝʥʠ ʠ ʥʝʩʲʩʪʦʷʪʝʣʥʠ. ʇʦʨʘʜʠ 
ʪʝʟʠ ʧʨʠʯʠʥʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʉʘʜʦʚʩʢʠ ʩʝ 
ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʦʙʨʘʪʥʘ ʝʣʠʤʠʥʘʮʠʷ ʢʘʪʦ ʩʝ ʟʘʧʦʯʥʝ ʦʪ ʤʦʜʝʣʘ, ʩʲʜʲʨʞʘʱ ʚʩʠʯʢʠ 
ʚʲʟʤʦʞʥʠ ʯʣʝʥʦʚʝ ʟʘ ʜʘʜʝʥʠʷ ʢʣʘʩ ʦʪ ʤʦʜʝʣʠ ʠ ʦʪʭʚʲʨʣʷʡʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
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ʯʣʝʥʦʚʝ ʝʜʠʥ ʧʦ ʝʜʠʥ. ʇʨʦʮʝʜʫʨʘʪʘ ʥʘ ʩʝʣʝʢʮʠʷ ʟʘʚʲʨʰʚʘ, ʢʦʛʘʪʦ ʚʲʥʰʥʠʷʪ 

ʢʨʠʪʝʨʠʡ 2R  ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ. 

ʂʣʘʩʲʪ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʚ ʢʦʡʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʠʥʜʫʢʪʠʚʥʘʪʘ 
ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʝ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʩʧʨʷʤʦ ʢʚʘʜʨʘʪʥʠ ʢʦʨʝʥʠ ʥʘ  N, P ʠ K 

0 1 2 3 4 5 6 7 8 9Y a a N a P a K a N a P a K a NP a NK a PK= + + + + + + + + +.  (3) 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʚʲʪʨʝʰʝʥ ʢʨʠʪʝʨʠʠ 
ʤʝʪʦʜʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ (ʄʅʂ). ʀʟʙʦʨʲʪ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʤʦʜʝʣʘ ʩʣʝʜʚʘ 

ʦʙʨʘʪʥʘʪʘ ʩʪʲʧʢʦʚʘ ʧʨʦʮʝʜʫʨʘ ʥʘ ʉʘʜʦʚʩʢʠ ʩ ʚʲʥʰʝʥ ʢʨʠʪʝʨʠʡ ʤʘʢʩʠʤʫʤʘ ʥʘ 2R . ʇʦ 
ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʲʤ ʩʘ ʧʦʣʫʯʘʚʘʪ ʨʝʛʨʝʩʠʦʥʥʠ ʫʨʘʚʥʝʥʠʷ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʯʝʪʠʨʠ ʬʘʢʪʦʨʠ. 

 

ʄɽʊʆɼ 

ʈʘʟʨʘʙʦʪʝʥʦ ʝ ʥʦʚʦ ʩʝʤʝʡʩʪʚʦ ʦʪ ʧʦʯʪʠ ʥʘʩʠʪʝʥʠ ʩʭʝʤʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʣʠ, 
ʚʢʣʶʯʚʘʱʦ ʦʪ 3 ʜʦ 16 ʢʦʥʪʨʦʣʠʨʫʝʤʠ ʬʘʢʪʦʨʘ (ʨʘʟʣʠʯʥʠ ʤʠʥʝʨʘʣʥʠ ʭʨʘʥʠʪʝʣʥʠ 
ʚʝʱʝʩʪʚʘ, ʥʘʧʦʷʚʘʥʝ, ʜʲʣʙʦʯʠʥʘ ʥʘ ʦʙʨʘʙʦʪʢʘ, ʧʣʲʪʥʦʩʪ ʥʘ ʧʦʩʝʚʠʪʝ; ʠ ʜʨ.), 
ʚʘʨʠʨʘʥʠ ʩʲʱʦ ʥʘ 5 ʥʠʚʘ (Sadovski, 1985). ʊʝʟʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʩʭʝʤʠ ʩʘ 
ʢʦʤʧʦʟʠʮʠʦʥʥʠ ʠ ʥʘʯʠʥʲʪ ʥʘ ʪʷʭʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʣʶʩʪʨʠʨʘʥ ʚ ʩʣʫʯʘʷ 
ʩ ʙʨʦʡ ʬʘʢʪʦʨʠ k = 4. 
ʆʩʥʦʚʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ: ʝʜʥʘ ʥʫʣʝʚʘ ʪʦʯʢʘ (0, 0, 0, 0), ʝʜʥʘ ʮʝʥʪʨʘʣʥʘ 
ʪʦʯʢʘ (2, 2, 2, 2), ʠ  2k ʟʚʝʟʜʥʠ ʪʦʯʢʠ (0, 2, 2, 2), (4, 2, 2, 2), (2, 0, 2, 2), (2, 4, 2, 2), (2, 2, 
0, 2), {2, 2, 4, 2), (2, 2, 2, 0), (2, 2, 2, 4). 
ʊʘʟʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʩʠʛʫʨʷʚʘ ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʦʩʪʦʷʥʥʠʷ ʯʣʝʥ, 
ʯʝʪʠʨʠ ʣʠʥʝʡʥʠ ʠ ʯʝʪʠʨʠ ʢʚʘʜʨʘʪʠʯʥʠ ʯʣʝʥʘ ʠ ʛʨʝʰʢʘʪʘ. ɿʘ ʦʮʝʥʢʘ ʥʘ 
ʜʚʫʬʘʢʪʦʨʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪ ʧʲʨʚʠ ʨʝʜ ʪʷ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩ   k(k-1)/2 
ʪʦʯʢʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʯʘʩʪ ʦʪ ʥʘʩʠʪʝʥʠʪʝ ʩʭʝʤʠ ʥʘ Rechtschaffner (1967): (3, 3, 1, 1), (3, 
1, 3, 1), (3, 1, 1, 3), (1, 3, 3, 1), (1, 3, 1, 3), (1, 1, 3, 3). ɹʨʦʷʪ ʥʘ ʚʘʨʠʘʥʪʠʪʝ. ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ ʬʘʢʪʦʨʠʪʝ - k, ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʩʣʝʜʚʘʱʘʪʘ ʬʦʨʤʫʣʘ 
n = [(k+1)(k+2)]/2 + 1. ʅʘ ʊʘʙʣʠʮʘ 1 ʝ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘʪʘ ʦʪ ʢʦʤʧʦʟʠʮʠʦʥʝʥ ʪʠʧ ʩ 16 
ʚʘʨʠʘʥʪʠ ʠ 4 ʬʘʢʪʦʨʘ, ʚʘʨʠʨʘʥʠ ʥʘ 5 ʥʠʚʘ. 
 

ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʪ ʪʠʧʘ  4C
16

48 

Variant 
 

Factors 
 No ɸ B C D 

1 0 0 0 0 
2 0 2 2 2 
3 4 2 2 2 
4 2 0 2 2 
5 2 4 2 2 
6 2 2 0 2 
7 2 2 4 2 
8 2 2 2 0 
9 2 2 2 4 

10 2 2 2 2 
11 3 3 1 1 
12 3 1 3 1 
13 3 1 1 3 
14 1 3 3 1 
15 1 3 1 3 
16 1 1 3 3 
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ʅʦʚʘʪʘ ʬʘʤʠʣʠʷ ʘʩʠʤʝʪʨʠʯʥʠ ʩʭʝʤʠ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʛʨʝʩʠʦʥʥʠ 
ʤʦʜʝʣʠ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʧʲʣʥʠ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʠ ʨʝʜ. ɸʥʘʣʠʟʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʦʩʪʠʛʥʘʪ ʣʝʩʥʦ ʩʣʝʜ ʦʨʪʦʛʦʥʘʣʠʟʘʮʠʷʪʘ ʥʘ Gram-Schmidt. ʉʲʱʠʪʝ ʩʭʝʤʠ ʤʦʛʘʪ ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʫʩʧʝʰʥʦ ʠ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʜʨʫʛʠ ʝʤʧʠʨʠʯʥʠ ʠ ʧʦʣʫʝʤʧʠʨʠʯʥʠ 
ʤʦʜʝʣʠ - ʣʠʥʝʡʥʠ ʠʣʠ ʥʝʣʠʥʝʡʥʠ, ʘʜʠʪʠʚʥʠ ʠʣʠ ʤʫʣʪʠʧʣʠʢʘʪʠʚʥʠ, ʩ ʙʨʦʡ ʥʝʠʟʚʝʩʪʥʠ 
ʢʦʝʬʠʮʠʝʥʪʠ, ʢʦʠʪʦ ʥʝ ʥʘʜʚʠʰʘʚʘʪ [(k+1)(k+2)]/2. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʙʨʦʷʪ ʥʘ 
ʧʦʚʪʦʨʝʥʠʷʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʪʘʟʠ ʩʭʝʤʘ ʜʘ ʙʲʜʝ  

 

ʈɽɿʋʃʊɸʊʀ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʯʝʪʠʨʠʬʘʢʪʦʨʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʧʦ ʩʣʝʜʥʠʷ ʘʣʛʦʨʠʪʲʤ (Sadovski, 2020; page 182-183): 

¶ ɺʲʚʝʞʜʘ ʩʝ ʤʘʪʨʠʮʘʪʘ X ʦʪ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʩʲʩ 16-ʪʝ ʚʘʨʠʘʥʪʘ ʥʘ ʩʭʝʤʘʪʘ 
(ʪʷʭʥʠʪʝ ʢʦʜʦʚʝ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʥʠʪʝ ʚʝʣʠʯʠʥʠ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ). 

¶ ɺʲʚʝʞʜʘ ʩʝ ʢʦʣʦʥʘʪʘ Y ʦʪ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ. 

¶ ʊʲʡ ʢʘʪʦ ʤʘʪʨʠʮʘʪʘ X ʝ ʥʝʦʨʪʦʛʦʥʘʣʥʘ, ʚʲʨʭʫ ʥʝʷ ʩʝ ʠʟʚʲʨʰʚʘ 
ʦʨʪʦʛʦʥʘʣʠʟʘʮʠʷʪʘ ʥʘ Gram-Schmidt. 

¶ ʇʨʝʩʤʷʪʘʪ ʩʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʛʨʝʩʠʦʥʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ai, ʪʷʭʥʠʪʝ t ï 
ʢʨʠʪʝʨʠʠ ʥʘ ʉʪʶʜʝʥʪ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʚʝʨʦʷʪʥʦʩʪʠ pt. 

¶ ʇʨʝʩʤʷʪʘʪ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  
SST - ʆʙʱʘ ʩʫʤʘ ʥʘ ʢʚʘʜʨʘʪʠʪʝ, 

SSE - ʉʫʤʘ ʦʪ ʢʚʘʜʨʘʪʠʪʝ ʥʘ ʛʨʝʰʢʘʪʘ, 

Sigma - ʉʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ, 

R2 - ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʨʝʛʨʝʩʠʷ, 

F-ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ, 

ɺʝʨʦʷʪʥʦʩʪʪʘ ʥʘ F-ʩʪʦʡʥʦʩʪʪʘ, 

ʀʟʯʠʩʣʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ Yc ʥʘ ʟʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. 

ɸʣʛʦʨʠʪʲʤʲʪ ʝ ʨʝʘʣʠʟʠʨʘʥ ʩ ʢʦʜʦʚʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ MATLAB ʠ ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʧʲʣʥʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʙʝʟʧʣʘʪʥʠʷ ʩʦʬʪʫʝʨʝʥ ʧʘʢʝʪ GNU Octave, ʚʝʨʩʠʷ 5.2.0 
(Eaton et al, 2020). ʇʨʦʛʨʘʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʧʦ ʞʝʣʘʥʠʝ ʥʘ 
ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʩʝ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʦʢʣʘʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩʭʝʤʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʥʘ ʯʝʪʠʨʠ ʬʘʢʪʦʨʘ, ʚʩʝʢʠ ʦʪ 
ʢʦʠʪʦ ʩʝ ʚʘʨʠʨʘ ʥʘ 5 ʥʠʚʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʙʨʦʷʪ ʥʘ ʧʦʚʪʦʨʝʥʠʷʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 
ʧʦ ʪʘʟʠ ʩʭʝʤʘ ʜʘ ʙʲʜʝ 
ʦʪ ʝʢʩʧʝʨʠʤʝʥʪ, ʟʘʣʦʞʝʥ ʧʦ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʩʭʝʤʘ. ʉʲʱʠʷʪ ʝ ʨʝʘʣʠʟʠʨʘʥ ʩ ʢʦʜʦʚʝ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ MATLAB ʠ ʝ ʜʦʩʪʲʧʝʥ ʟʘ ʧʦʣʟʚʘʥʝ. 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʧʨʦʬ. ʀʨʝʥʘ ɸʪʘʥʘʩʦʚʘ, ʜʦʮ. ɿʜʨʘʚʢʘ ʇʝʪʢʦʚʘ ʠ 
ʢʦʣʝʢʪʠʚʘ ʧʦ ʇʨʦʝʢʪ ʂʇ-06-ʇʅ 363 ʬʠʥʘʥʩʠʨʘʥ ʦʪ ʌʦʥʜ ʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 
ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʜʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ. 
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Resume 

Forty-year-old, self-rooted olive (Olea europaea L. cv. Koroneiki) trees were assessed in 
Messinia district (southern Greece). The trees were grown in two orchards with different 
types of soil: acidic (AC) and alkaline (AL), respectively. Inorganic fertilizers were applied 
through soil following four different schedules:   

1. No fertilizer (treatments AC1 & AL1)  

2. Nitrogen, 0.8 kg/ tree (treatments AC2 & AL2) 

3. Nitrogen, 0.8 kg/ tree, and potassium, 0.5 kg /tree (treatments AC3 & AL3) 

4. Nitrogen, 0.8 kg/ tree, and potassium, 1 kg /tree (treatments AC4 & AL4). 

In all treatments, nitrogen was applied as granular fertilizer (type 26-0-0, calcareous nitric 
ammonium for acidic soil; type 21-0-0, ammonium sulfate for alkaline soil) and potassium 
as potassium sulfate (type 0-0-50 for both types of soil), on January.  

The results showed that treatments and interaction between treatment and soil type 
influenced leaf N, K, Ca and Mg concentration. Moreover, the experimental data showed 
that soil type influenced Ca and Mg concentrations in leaves. Any significant changes in 
leaf P concentration recorded were due to interaction between treatment and soil type. No 
significant effects on leaf B concentrations were observed.  

Keywords: nutrition, olive tree, fertilizer, nutrient status, interaction. 

 

 

INTRODUCTION 

In Greece, the olive tree has been cultivated since ancient times, where the cultivation of 
the olive dates from 4,000 BC, with a presence already from the Minoan civilization. 
Greece is the third greatest oil producer in the world, after Spain and Italy and globally, is 
first in the production of black olives. The olive is fertilized to achieve balanced vegetation 
and flowering. For intense vegetation, high percentage of perfect flowers, high fruit set and 
good fruiting, the olive requires nitrogen. Nitrogen contributes to protein synthesis (growth 
and yield). Nitrogen deficiency leads to reduced fruiting. Olive has not been found to react 
most of the time to phosphate fertilization. This is evident from the low phosphorus 
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cultivation needs but also from the properties of the soils, to bind phosphorus and release 
it gradually over the years. As it is well known, phosphorus contributes to cellular division 
and formation of energetic structures. The requirements of olives for potassium are high 
and therefore the potassium fertilization should be done regularly depending on the 
outputs of the element. The functions of potassium are transport of sugars, stomata 
control, cofactor of many enzymes, reduces susceptibility to plant diseases. Calcium 
contributes to building block in cell wall and reduces susceptibility to diseases. Magnesium 
deficiencies have been found several times in the olive and the need for fertilization with 
the above element of many intensive olive groves is possible. Magnesium is an important 
element as central part of chlorophyll molecule. Boron helps to better absorb and move 
other minerals and therefore helps significantly in the growth and productivity of the olive 
tree. Finally, boron contributes to formation of cell wall, germination and elongation of 
pollen tube and participates in the metabolism and transport of sugars (Xiloyannis, et al., 
2002; Dag, et al., 2009; Chouliaras, et al., 2008; Chatzissavvidis and Therios, 2010; Erel, 
et al., 2018).  

The aim of this work was to study the effect of inorganic fertilization, applied on the soil 
close to the roots on forty-year-old, self-rooted olive trees (Olea europaea L. cv. Koroneiki) 
assessed in Messinia district (Southern Greece), grown in acidic and alkaline soils. More 
specifically, the effect of inorganic fertilization on leaf N, P, K, Ca, Mg and B 
concentrations was studied. 

 

MATERIALS AND METHODS 

2.1. Experimental location experimental plan and olive tree orchards  

The study was conducted in two olive orchards with forty year-old, self-rooted olive trees 
(Olea europaea L. cv. Koroneiki). The two olive orchards had two types of soil: acidic (AC) 
and calcareous-alkaline (AL). The tree trunk diameter 15-20 cm above ground was 
approximately 30 cm on average. The experimental olive orchards are located in the 
village of Neochorio, prefecture of Messinia in Peloponnese, Greece. The orchard with 
acidic soil (Ⱥ21Á54ȭ47.022ȭȭ, latitude Ɂ37Á02ȭ20.283ȭȭ, altitude 152 m) had a planting 
density of 8 m X 8.5 m while the second one with limestone-alkaline soil (E21Á54ȭ27.110ȭȭ, 
N37Á02ȭ10.963ȭȭ, altitude 178 m) had a planting density of 6 m X 7 m. The experiment was 
carried out during the year 2019, including four fertilization treatments through soil, as 
follows:  

Å No fertilizer (treatments AC1 & AL1); 

Å Nitrogen, 0.8 kg/ tree (treatments AC2 & AL2);  

Å Nitrogen, 0.8 kg/ tree, and potassium, 0.5 kg /tree (treatments AC3 & AL3);  

Å Nitrogen, 0.8 kg/ tree, and potassium, 1 kg /tree (treatments AC4 & AL4).  

The fertilizers used are ammonia sulphate (21-0-0) for alkaline soils, calcareous ammonia 
sulphate for acidic soils (26-0-0) and potassium sulphate for both soils (0-0-50). 

2.2. Laboratory soil and plant analyses  

In order to determine the existing physicochemical parameters of soils, samples were 
collected on December (2018), before the application of the fertilizers which took place on 
January 20, 2019 (Table 1). Leaf samples were collected on 10 December 2019, from the 
middle of the shoot. All laboratory soil analyses were made according to standard methods 
such as, soil texture by Bouyoucos method, total CaCO3 by Bernard method, organic 
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matter by Walkey-Black method, and cation exchange capacity (C.E.C.) by CH3COONH4 
method (SSSA, 1990; Okalebo et al., 2002).  

2.3. Experimental pattern and statistical analysis 

The experimental pattern was completely randomized with four replications (one tree per 
replication), thus including 16 trees for each soil type, that means totally 32 olive trees. 
The statistical analysis includes an analysis of variance (ANOVA) with the Duncan test 
using the SPSS statistical package. 

 

RESULTS AND DISCUSSION 

The two soils of the experiment are characterized as medium in texture, acidic (AC) and 
calcareous-alkaline (AL) with low organic matter concentration and sufficient levels of 
C.E.C (Table 1) (Tisdale et. al., 1993). 

 
Table 1. Physicochemical properties of acidic (AC) and alkaline (AL) soils of the 

experiment. 
 

Type soil Soil 
texture* 

EC 

(mS/cm) 

pH CaCO3 

(%) 

Ƀrg. matter 

(%) 

Saturatio
n (%) 

Bulk 
density 
(g/cm3) 

C.E.C. 

(meq/100 g) 

ȷC SL 0.100 6.58 0.03 2.00 35 1.28 25.21 

AL SL 0.092 7.90 33.0 1.06 47 1.18 27.08 

*CL= Clay loam; SiL= Silty loam; SCL= Sandy clay loam; CL= Clay loam 
 

The nutrient status in both types of soils is poor as far available P, Mg, B concentrations 
and total N, available K in alkaline soil (Table 2) (Tisdale et. al., 1993). 

 

Table 2. Nutrient status of acidic (AC) and alkaline (AL) soils of the experiment. 
 

Type soil 
Total Ɂ 

(% w/w) 

P-Olsen 

(mg/kg) 

Ⱦ 

(mg/kg) 

Ca 

(mg/kg) 

Mg 

(mg/kg) 

B 

(mg/kg) 

ȷC 0.11 7 147 2793 59 0.41 

AL 0.06 4 82 4736 52 0.36 

 
In general, Table 3 shows that the treatments and the interaction between treatments and 
soil type affected significantly N, Ca and Mg leaf concentrations. Soil type affects 
significantly Ca and Mg leaf concentrations.  

The results also showed that treatment AC3 increased significantly the N leaf 
concentration of trees in acidic soil, whereas treatments in the alkaline soil enhanced 
significantly it with the higher recorded value in AL2 (Table 4, figures 1 and 2). Also, the 
AC3 treatment significantly decreased P leaf concentration in alkaline soil. The treatments 
involving inorganic fertilizations significantly decreased K leaf concentration in AC4 in 
acidic soil, whereas treatments in the alkaline soil enhanced significantly it with the higher 
recorded value in AL4. As far Ca leaf concentration, in acidic soil, treatments recorded a 
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significant decrease with the lower value in AC4, while in alkaline soils there was a 
significant decrease in AL4 and significant increase in AL3 treatments. For the 
concentration of Mg in the leaves in acidic soil, a significant increase was observed in AC2 
with the higher value being noted in AC4, while in alkaline soil there was a significant 
increase in AL3 and AL4 treatments. Finally, no significant affection was observed on B 
leaf concentration in both soil types. The above should also be attributed to the different or 
low nutrient concentrations in the two soil types examined. Finally, the relatively low levels 
of N and K concentrations in olive leaves should be taken in consideration (Koukoulakis 
and Papadopoulos, 2003). 

 

Table 3. Effect of treatments, type soil and interaction Treatments X Soil on all the 
examined parameters in the experimental olive trees. 

Source Dependent Variable df F Sig. 

ɇreatments 

N leaf concentration 3 29.921 0.000 

P leaf concentration 3 0.932 0.441 

K leaf concentration 3 3.286 0.038 

Ca leaf concentration 3 98.217 0.000 

Mg leaf concentration 3 42.000 0.000 

B leaf concentration 3 0.373 0.773 

Soil 

N leaf concentration 1 0.407 0.530 

P leaf concentration 1 2.892 0.102 

K leaf concentration 1 0.622 0.438 

Ca leaf concentration 1 61.589 0.000 

Mg leaf concentration 1 5.535 0.027 

B leaf concentration 1 0.821 0.374 

ɇreatments X Soil 

N leaf concentration 3 22.245 0.000 

P leaf concentration 3 2.412 0.092 

K leaf concentration 3 15.068 0.000 

Ca leaf concentration 3 25.127 0.000 

Mg leaf concentration 3 36.569 0.000 

B leaf concentration 3 0.170 0.916 

    

 
 
Table 4. Effect of treatments on leaf N, P, K, Ca, Mg (g/100 g d.w.) and B concentrations 

(mg/kg d.w.) in the experimental olive trees. 

Treatments 

 
N  
 

 
P  

 
K  

  
Ca  

 
Mg  

 
B  

AC1 1.752dc 0.146a 0.609ab  1.600b 0.240c 25.742a 

AC2 1.627dc 0.138ab 0.629ab  1.200c 0.351b 25.242a 

AC3 2.390b 0.106b 0.567bc  1.200c 0.180c 24.642a 

AC4 1.275ed 0.130ab 0.482cd  0.800d 0.440a 24.442a 

AL1 0.500e 0.106b 0.388d  1.600b 0.200c 27.742a 

AL2 3.145a 0.124ab 0.544bc  1.600b 0.200c 28.942a 

AL3 2.039bc 0.122ab 0.582bc  2.000a 0.480a 24.342a 

AL4 1.047d 0.117ab 0.698a  0.800d 0.480a 26.242a 
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Figure 1. Effect of treatments, on leaf N, P, K, Ca, Mg concentrations in the experimental 
olive trees grown in acidic and alkaline soil. 

 

 

 

Figure 2. Effect of treatments on leaf ȸ concentration in the experimental olive trees 
grown in acidic and alkaline soils. 
 
The correlation analysis among leaf N, P, K, Ca, Mg and B concentrations was conducted 
to investigate possible relationships among these parameters (Tables 5, 6). Negative 
correlation was observed among N and Mg concentration in leaves (only in acidic soil). On 
the other hand, a negative correlation between Ca and K concentration in leaves in 
alkaline soil was recorded. Exactly the opposite, positive correlation was recorded 
between Ca and K concentration in leaves in acidic. Moreover, there was negative 
correlation between Ca and Mg concentration in leaves in acidic soil, while a positive 
correlation was recorded between the concentration of K and Mg in the leaves in the 
alkaline soil. The above can be attributed to the different soil environment and mainly the 
difference of the carbonates that these soils contain (Olsen, 1972; Chouliaras, et al., 2008; 
Chatzissavvidis and Therios, 2010). 
. 
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Table 5. Correlation among nutrient concentrations in leaves in acidic soil. 
 

Treatments 
 

N  
 

 
P  

 
K  

  
Ca  

 
Mg  

 
B  

N  1 ns ns  ns -0.551* ns 

P  ns 1 ns  ns ns ns 

K  ns ns 1  0.571* ns ns 

Ca  ns ns 0.571*  1 -0.633** ns 

Mg  -0.551* ns ns  -0.633** 1 ns 

B  ns ns ns  ns ns 1 

ns: non significant; ** : significant at P<0.01 

 
 

Table 6. Correlation among nutrient concentrations in leaves in alkaline soil. 
 

Treatments 
 

N  
 

 
P  

 
K  

  
Ca  

 
Mg  

 
B  

N  1 ns ns  ns ns ns 

P  ns 1 ns  ns ns ns 

K  ns ns 1  -0.513 0.698** ns 

Ca  ns ns ns  1 ns ns 

Mg  ns ns ns  ns 1 ns 

B  ns ns ns  ns ns 1 

ns: non significant; ** : significant at P<0.01 

 
 

CONCLUSIONS 
It is clear that the treatments with the inorganic applications and the interaction between 
treatments and soil type affected significantly N, Ca and Mg leaf concentrations and Ca, 
Mg leaf concentrations affected by soil type. No affection was recorded as far B leaf 
concentration.  

In general, treatments and the interaction between treatments and soil type affected 
significantly N, Ca and Mg leaf concentration have a significant effect on N, K, Ca and Mg 
leaf concentration. Soil type affects significantly Ca and Mg leaf concentration. Also, both 
the positive correlation in the acidic soil and the negative one in the alkaline soil between 
the concentrations K and Ca in the olive leaves are remarkable and in fact with the same 
intensity. 

Finally, it is obvious that the experiment should be continued the following year, in order to 
obtain a better view of the effect of inorganic fertilizers applied on trees grown in different 
soil types.  
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ʈʝʟʶʤʝ 

ʆʙʦʩʥʦʚʘʥʳ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʦʩʥʦʚʥʦʛʦ 
ʟʚʝʥʘ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʯʝʨʝʟ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, 
ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ 
ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʦʪ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ 
ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. ʈʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ 
ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʪʝʭʥʠʢʠ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʜʦʧʫʩʪʠʤʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʪʦʯʥʦʡ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʠ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʦʛʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʨʘʟʥʳʭ ʩʭʝʤ ʠ 
ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ, ʩʦʩʪʘʚ, ʟʝʨʥʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ, ʫʙʦʨʦʯʥʦ 
ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʧʦʪʝʨʠ ʫʨʦʞʘʷ, 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʨʦʢʠ ʫʙʦʨʢʠ. 

 

Resume 

The methods for optimizing the composition of the grain harvesters of the harvesting and 
transport complexes are substantiated. The correlations are determined, which determine 
the grain yield and the relative losses, depending on the harvesting period. The optimal 
terms for the harvest and the necessary equipment of the harvesting and transport 
complexes for harvesting with permissible losses have been determined. Theoretical 
researches and dependences for determination of the daily productivity of the grain 
harvesters, the losses and the composition of the harvesting-transport complexes with 
different schemes and ways for harvesting the cereals are presented. 

Key words: combine harvesters, harvesting and transport complex, grain crops, crop 
losses, productivity, harvest time, optimization. 
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ɺɺɽɼɽʅʀɽ 

ʂʦʛʜʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ 
ʢʫʣʴʪʫʨ ʦʪ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʙʦʨʢʠ, ʪʦ 
ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʚʳʙʨʘʪʴ ʩʨʦʢʠ ʥʘʯʘʣʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʧʦʪʝʨʠ ʫʨʦʞʘʷ 
ʢ ʤʠʥʠʤʫʤʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ 
ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʭʥʠʢʠ 
ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 
ʜʦʧʫʩʪʠʤʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ, ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʚʦʧʨʦʩʳ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ, ʘ 
ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ɼʦʤʫʱʠ ʠ ɽʥʘʢʠʝʚ, 2019). 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ 
ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʝʭ ʪʠʧʦʚ: 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ (ʉʠʜʦʨʯʫʢ ʠ ʜʨ., 2011). 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 
ʧʦʪʝʨʠ ʫʙʠʨʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʟʤʝʥʝʥʠʷ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʫʙʦʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
(ʚʳʩʦʪʘ ʩʨʝʟʘ, ʩʪʝʧʝʥʴ ʜʨʦʙʣʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ.). ʂ ʚʨʝʤʝʥʥʳʤ 
ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʭʥʠʢʠ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʢʘʣʝʥʜʘʨʥʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ 
ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤ 
ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʦ ʫʙʠʨʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ɼʦʤʫʱʠ ʠ ʜʨ., 
2019). ʊʘʢ ʢʘʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʠʣʠ ʧʦʟʜʥʝʝ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʩʥʠʞʘʝʪ ʦʙʲʝʤ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʨʴ ʫʙʠʨʘʝʤʦʡ 
ʧʨʦʜʫʢʮʠʠ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʦʪ ʥʝʜʦʙʦʨʘ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʨʦʮʝʩʩʝ 
ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʢʨʠʚʦʡ ʪʠʧʘ ʧʘʨʘʙʦʣʳ (ʨʠʩ.1).  

 

  ɺʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ    ʇʦʣʥʘʷ   ʩʧʝʣʦʩʪʴ 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (1-4) ʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ (5) 
ʦʪ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ: 

1 ï ʨʦʞʴ; 2 ï ʧʰʝʥʠʮʘ; 3 ï ʷʯʤʝʥʴ; 4 ï ʦʚʝʩ. 
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ʇʨʠ ʩʣʠʰʢʦʤ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʢʦʛʜʘ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ 
ʝʱʝ ʥʝ ʩʦʟʨʝʣʠ, ʧʦʣʫʯʘʝʪʩʷ ʱʫʧʣʦʝ ʟʝʨʥʦ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ 
ʚʝʱʝʩʪʚ. ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʝʛʘʥʠʶ ʭʣʝʙʥʦʡ ʤʘʩʩʳ, 
ʦʩʳʧʘʥʠʶ ʟʝʨʥʘ ʠ ʧʦʚʳʰʝʥʥʳʤ ʧʦʪʝʨʷʤ ʧʨʠ ʨʘʙʦʪʝ ʪʝʭʥʠʢʠ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ï U = f(t) ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʠʤʝʶʱʫʶ ʤʘʢʩʠʤʫʤ ʦʙʲʝʤʘ ʫʨʦʞʘʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ 
ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʅʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ U = f(t), ʪ/ʛʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʪʤʝʯʘʝʤ, ʯʪʦ ʛʨʘʬʠʢ 

ʵʪʦʡ ʬʫʥʢʮʠʠ ʠʤʝʝʪ ʚʠʜ ʜʫʛʦʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʚʨʝʤʝʥʠ 

ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 2).  

 

 U, ʪ/ʛʘ                                                                                 
Kʩʫʪ

-1          

Umax                                                     

 

U2                                                                             U 

              

 

U1 

 

                                         

                                                   

     

                                  

 

                                                                             

                                                ʢ1                    ʢ2 

 

 

 

                                t1                    topt              t2                  tʩʫʪ          

 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʴ ʟʝʨʥʘ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ 
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ʇʨʘʚʘʷ ʠ ʣʝʚʘʷ ʚʝʪʚʠ ʵʪʦʛʦ ʛʨʘʬʠʢʘ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʭʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

          U(t,topt) =

U a t b t

U a t b t

t t

t t

opt

opt

+ -

+ -

<

<

ë
ì
í

1 1

2

1 2

2
 ʧʨʠ                                (1) 

ʆʪʩʶʜʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʴ ʟʝʨʥʘ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʂ1, ʪ/ʩʫʪ ʠ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ 
ʂ2, ʪ/ʩʫʪ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʫʨʘʚʥʝʥʠʷʤʠ: 

                  ʂ1= [ ]
dU

dt
a b t= -1 12 .                                             (2)  

                  ʂ2= [ ]
dU

dt
a b t= - -2 22 .                                                (3)  

ʉʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʂ1, ʪ/ʩʫʪ ʠ ʂ2, ʪ/ʩʫʪ ʧʦʣʫʯʠʤ ʧʦʩʣʝ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 
ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ: 

                  ʂ1 = ʂ01 ï ɸ1t,                                                     (4)                                 

                  ʂ2 = ʂ02 + ɸ2t,                                       

ʛʜʝ ʂ01, ʂ02 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 
ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʙʦʨʢʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 
ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ ʠ ʧʦʩʣʝ ʥʝʛʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ɸ1, ɸ2 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 
ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʦʧʠʩʘʥʥʳʤ S-ʦʙʨʘʟʥʳʤ 
ʟʘʚʠʩʠʤʦʩʪʷʤ (ɻʦʨʷʯʢʠʥ, 1965). ʅʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʩʦʧʨʷʞʝʥʦ ʩʦ ʥʝʢʦʪʦʨʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʡ 
ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʷʤʦʣʠʥʝʡʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʣʝʜʫʶʱʫʶ 
ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʫʙʠʨʘʝʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ï ʬʫʥʢʮʠʶ F = f(t), ʛʘ/ʩʫʪ 
ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ:  

                                           F= P(t2 - t1)                                               (5) 

ʊʦʛʜʘ ʪʝʤʧ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ ʈ, ʛʘ/ʩʫʪ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

                            P

F

t t

i

n

=
-
=

ä
1

2 1

,                                        (6) 

ʛʜʝ F
i

n

=

ä
1

ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʛʘ;  

      t1 ï ʨʘʥʥʠʡ ʩʨʦʢ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ, ʯ.;  

      t2 ï ʧʦʟʜʥʠʡ ʩʨʦʢ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ, ʯ.  
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ɽʩʣʠ ʩʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʫ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ, ʪʦ ʧʦʪʝʨʠ 
ʫʨʦʞʘʷ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ (ʪ.ʝ. ʧʨʠ Wʩ = ʈ, ʪʦ ʂ = 0). 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʟʚʝʥʘ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʦʩʦʙʘʭ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʘʚʠʩʠʪ ʦʪ ʫʙʠʨʘʝʤʦʡ ʧʣʦʱʘʜʠ 
F, ʛʘ, ʦʙʲʝʤʘ ʫʨʦʞʘʷ U, ʪ/ʛʘ, ʪʝʤʧʘ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢ ʫʙʦʨʢʝ ʈ, 
ʛʘ/ʩʫʪ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʊʩ, ʯ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʨʴ 
ʫʨʦʞʘʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢ ʫʙʦʨʢʝ ʂ1, ʪ/ʩʫʪ ʠ ʧʦʩʣʝ ʥʝʛʦ ʂ2,  
ʪ/ʩʫʪ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ m, ʝʜ. ʦʩʥʦʚʥʦʛʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʚʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʧʦʪʝʨʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 
ʬʦʨʤʫʣʝ: 

                         m=
W

Wʊ

c

ʪ ʩ

,                                                           (7) 

ʛʜʝ Wc ï ʩʫʪʦʯʥʳʡ ʪʝʤʧ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʛʘ/ʩʫʪ.;  

       Wʪ ï ʯʘʩʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʛʘ/ʯ;  

        ʊʩ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʯ. 

ɼʣʷ ʫʥʠʬʠʢʘʮʠʠ ʨʘʩʯʝʪʦʚ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʙʦʨʢʠ ʨʘʟʜʝʣʠʤ ʥʘ ʧʨʦʩʪʳʝ, 
ʩʣʦʞʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʉʢʠʙʯʠʢ, 2017).  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 
ʧʨʠ ʩʘʤʦʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʤ ʩʧʦʩʦʙʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʙʦʨʢʠ ï ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʧʨʷʤʦʡ 
ʫʙʦʨʢʝ ʟʝʨʥʦʫʙʦʨʦʯʥʳʤ ʢʦʤʙʘʡʥʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʙʦʨʢʠ, ʢʦʛʜʘ ʢ ʤʦʤʝʥʪʫ 
ʚʨʝʤʝʥʠ tʘ, ʯ. ʙʫʜʝʪ ʫʙʨʘʥʦ ʧʣʦʱʘʜʠ Fʘ, ʛʘ. ʇʦʪʝʨʠ ʫʨʦʞʘʷ dQ, ʪ/ʛʘ ʩ ʵʣʝʤʝʥʪʘʨʥʦʡ 
ʧʣʦʱʘʜʠ dF, ʛʘ ʠʟ-ʟʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʷʪ:  

             ( )[ ]( )dQ U K A t t t t dF
ʚ a ʚ a1 01 1= - - - ,                               (8) 

ɺʨʝʤʝʥʥʳʡ ʦʪʨʝʟʦʢ (tʚ - tʘ) ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʟʘʚʠʩʠʤʦʩʪʴ: 

            
P

FF

W

FF
ʝĂɸĂtt ac

c

úc
aă

-
-

-
=-=- 11                                             (9)   

ʛʜʝ Fc ï ʧʣʦʱʘʜʴ, ʫʙʨʘʥʥʘʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢ ʫʙʦʨʢʝ, ʛʘ. 

ʇʦʜʩʪʘʚʠʚ ʟʘʚʠʩʠʤʦʩʪʴ (9) ʚ ʬʦʨʤʫʣʫ (8), ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ: 
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ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʙʱʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ Q1, ʪ ʩ ʧʣʦʱʘʜʠ Fc, 
ʛʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ, ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʫʨʘʚʥʝʥʠʝ (10) ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ Fc: 
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ɸ ʧʦʩʣʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ ʪʘʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ: 
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ɺʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʪ.ʝ. ʧʨʠ t > tc, ʯ, ʢʦʛʜʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʥʘʩʪʫʧʣʝʥʠʶ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʫʙʦʨʢʝ, ʦʙʱʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ Q2, ʪ 
ʚʳʯʠʩʣʷʝʤ, ʚʳʨʘʟʠʚ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʩ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʠ dF ʧʨʠ 
ʫʙʦʨʢʝ ʝʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ tk: 

        ( )[ ]( )dFttttAKUdQ ekek --+= 2022                 (12) 

ɼʘʣʴʰʝ ʥʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ ʚʨʝʤʝʥʥʦʛʦ ʦʪʨʝʟʢʘ (tʢ - te) ʠ, ʧʦʜʩʪʘʚʠʚ ʧʦʣʫʯʝʥʥʦʝ 
ʚʳʨʘʞʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʴ (12), ʧʦʩʣʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 
ʦʪ 0 ʜʦ F-Fc ʧʦʣʫʯʠʤ: 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʱʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ Q, ʪ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ 
ʟʘʚʠʩʠʤʦʩʪʠ: 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ï Q, ʪ 
ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ï Fc, ʛʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʜʣʷ ʫʙʦʨʢʠ ʜʦ 
ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢ ʫʙʦʨʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʝ ʟʥʘʯʝʥʠʷ Fc, ʛʘ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʪ.ʝ. 
ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʠʟ-ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ 
ʢʫʣʴʪʫʨ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ʇʦʩʣʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ ʧʦʪʝʨʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʷʤʦʡ ʫʙʦʨʢʠ ʟʝʨʥʦʫʙʦʨʦʯʥʳʤʠ ʢʦʤʙʘʡʥʘʤʠ 
ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ: 
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ʊʦʛʜʘ ʩʫʪʦʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ Wc, ʛʘ/ʩʫʪ 
ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ [Q], ʪ/ʛʘ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 
ʬʦʨʤʫʣʝ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʧʣʦʱʘʜʴ, ʚʳʜʝʣʝʥʥʫʶ ʜʣʷ ʧʨʷʤʦʛʦ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʫʨʦʞʘʷ 
ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʫʪʦʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʥʘ ʵʪʠʭ 
ʧʣʦʱʘʜʷʭ ʫʙʦʨʢʠ. 

ɼʣʷ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʢʦʤʙʘʡʥʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʪʘʢʠʤ ʞʝ ʟʘʚʠʩʠʤʦʩʪʷʤ. 

 

ɺʓɺʆɼʓ 

ʇʨʠʚʝʜʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ 
ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʚʝʥʘ, 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ 
ʩʦʙʣʶʜʘʪʴʩʷ ʫʩʣʦʚʠʝ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʦʣʞʥʦ ʦʢʫʧʘʪʴʩʷ 
ʩʥʠʞʝʥʠʝʤ ʧʦʪʝʨʴ ʫʨʦʞʘʷ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʠ ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʢ ʦʙʦʩʥʦʚʘʥʠʶ 
ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʫʙʦʨʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ 
ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʟʚʝʥʘ ʫʙʦʨʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
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ʦʙʨʦʙʢʠ ʟʝʨʥʘ. ʊʝʭʥʦʣʦʛʽʾ ɸʇʂ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʧʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ɿʙ. 
ʤʘʪʝʨ. ʤʝʞʜʫʥʘʨ. ʥʘʫʯ. ï ʧʨʘʢʪ. ʢʦʥʬ. (13 - 14 ʢʚʽʪʥʷ ʤ. ʅʽʞʠʥ). ï ʅʽʞʠʥ, 2017. ï 
ʩ.157-159. 
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SUBSTANCES IN WATERS 
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ʈʝʟʶʤʝ 

ʇʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ 

ʚʦʜʠʪʝ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʨʠʩʢʘ ʟʘ ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ. 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʩʲʟʜʘʚʘ ʨʘʤʢʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ ʢʦʥʪʨʦʣ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠʪʝ ʚʲʚ 

ʚʦʜʥʠʪʝ ʦʙʝʢʪʠ ʠ ʦʙʦʩʦʙʷʚʘ ʛʨʫʧʘ ʦʪ 45 ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʩʲʱʝʩʪʚʝʥ ʨʠʩʢ. ʇʲʣʥʦʪʦ ʠʣʠ ʧʦʝʪʘʧʥʦ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʟʘʫʩʪʚʘʥʝ, ʝʤʠʩʠʠ ʠʣʠ 

ʫʚʨʝʜʠ ʦʪ ʧʨʠʦʨʠʪʝʪʥʠ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʝ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ. ʈ. ɹʲʣʛʘʨʠʷ, 

ʢʘʪʦ ʩʪʨʘʥʘ ʯʣʝʥʢʘ ʝ ʧʦʝʣʘ ʘʥʛʘʞʠʤʝʥʪ ʜʘ ʧʦʩʪʠʛʥʝ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɽʚʨʦʧʝʡʩʢʦʪʦ 

ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ɹʘʩʝʡʥʦʚʠʪʝ ʜʠʨʝʢʮʠʠ, ʯʨʝʟ ʧʨʦʛʨʘʤʠʪʝ ʩʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʣʘʥʦʚʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʯʥʠʪʝ ʙʘʩʝʡʥʠ, ʮʝʣʷʪ ʧʦʢʨʠʚʘʥʝ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʦʪ ɽʉ. ɺ ʙʲʣʛʘʨʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʝ ʟʘʜʘʜʝʥʘ ʨʘʤʢʘ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʣʝʜʝʥʠʪʝ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʚʦʜʠ, ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, 

ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ, ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʦʜʠ, ʜʦʧʫʩʪʠʤʠ ʝʤʠʩʠʠ 

 

Resume 

Maintaining the environment in good ecological condition, and water in particular, is 

essential to reducing the risk to human health. The European Union establishes a 

framework for the prevention and control of pollutants in water bodies and identifies a 

group of 45 priority substances that pose a significant risk. Complete or phased elimination 

of discharges, emissions or damage from priority hazardous substances is of paramount 

importance. Bulgaria, as a member state, is committed to achieve compliance with 

European legislation. The Basin Directorates, through their monitoring programs and the 

development of river basin management plans, aim to meet EU requirements. The 

Bulgarian legislation sets a framework for determining the monitored priority substances 

depending on the potential sources of pollution. 
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1. ɺʲʚʝʜʝʥʠʝ 

ʉʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʥʠ ʪʝʣʘ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ 
ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʜʦʙʨʠʷ ʝʢʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʝʢʦʩʠʩʪʝʤʠʪʝ. 
ʆʪʧʘʜʲʯʥʠʪʝ ʚʦʜʠ ʦʪ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʠ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ 
ʢʘʯʝʩʪʚʝʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʦʜʥʠʪʝ ʦʙʝʢʪʠ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʝ ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 
ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʢʘʯʝʩʪʚʦʪʦ Ⱬ. ʋʨʝʞʜʘʥʝʪʦ ʥʘ ʥʦʨʤʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʠ 
ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʠʦʨʠʪʝʪʥʠ ʠ ʦʧʘʩʥʠ 
ʚʝʱʝʩʪʚʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥʦʜʘʪʝʣʥʠ ʨʘʤʢʠ. 

ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʦʪʜʝʣʥʠ ʟʘʤʲʨʩʠʪʝʣʠ 
ʠʣʠ ʛʨʫʧʠ ʪʘʢʠʚʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʩʲʱʝʩʪʚʝʥ ʨʠʩʢ ʟʘ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʜʥʘʪʘ 
ʩʨʝʜʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʦʜʦʙʥʠ ʨʠʩʢʦʚʝ ʟʘ ʚʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʯʝʨʧʝʥʝ ʥʘ ʧʠʪʝʡʥʘ 
ʚʦʜʘ. ʄʝʨʢʠʪʝ, ʧʨʝʜʧʨʠʝʪʠ ʩʧʨʷʤʦ ʪʝʟʠ ʟʘʤʲʨʩʠʪʝʣʠ, ʮʝʣʷʪ ʧʨʦʛʨʝʩʠʚʥʦʪʦ ʠʤ 
ʥʘʤʘʣʷʚʘʥʝ ʠ/ʠʣʠ ʧʲʣʥʦ ʦʪʩʪʨʘʥʷʚʘʥʝ.  

ɺʲʟʤʦʞʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʧʨʠʦʨʠʪʝʪʥʠ ʠ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʩʘ 
ʦʩʥʦʚʥʦ ʘʥʪʨʦʧʦʛʝʥʥʠ ʧʨʦʮʝʩʠ ʢʘʪʦ ʦʪʧʘʜʲʯʥʠ ʚʦʜʠ ʦʪ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʠ 
ʧʨʦʤʠʰʣʝʥʦʩʪ, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʨʝʛʫʣʷʨʝʥ ʤʦʥʠʪʦʨʠʥʛ, 
ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʢʦʥʢʨʝʪʥʠ ʟʘʤʲʨʩʠʪʝʣʠ, ʤʦʞʝ ʜʘ ʧʦʩʣʫʞʠ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ 
ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʙʲʜʝʱʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

 

2. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ 

2.1.ɽʚʨʦʧʝʡʩʢʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ 

ɺ ʝʚʨʦʧʝʡʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʩʘ 
ʫʨʝʜʝʥʠ ʚ ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ, ɼʠʨʝʢʪʠʚʘ 2008/105/ɽʆ ʠ ɼʠʨʝʢʪʠʚʘ 
2013/39/ɽʉ.  

ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʫʩʪʘʥʦʚʠ ʨʘʤʢʘ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ 
ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʲʪʨʝʰʥʦʪʝʨʠʪʦʨʠʘʣʥʠ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʠ ʚʦʜʥʠ ʪʝʣʘ ʠ ʧʦʜʟʝʤʥʠʪʝ 
ʚʦʜʠ. ʊʫʢ ʧʦʧʘʜʘ ʠ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʣʘʥʦʚʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʨʝʯʥʠʪʝ ʙʘʩʝʡʥʠ ʦʪ ʚʩʷʢʘ ʜʲʨʞʘʚʘ ʯʣʝʥʢʘ ʥʘ ɽʉ.  

ɽʚʨʦʧʝʡʩʢʠʷʪ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʲʪ ʧʨʠʝʤʘʪ ʩʧʝʮʠʬʠʯʥʠ ʤʝʨʢʠ ʩʨʝʱʫ 
ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʚʦʜʠʪʝ ʩ ʦʪʜʝʣʥʠ ʟʘʤʲʨʩʠʪʝʣʠ ʠʣʠ ʛʨʫʧʠ ʟʘʤʲʨʩʠʪʝʣʠ, 
ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʩʲʱʝʩʪʚʝʥ ʨʠʩʢ ʟʘ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʜʥʘʪʘ ʩʨʝʜʘ. ʇʨʝʜʩʪʘʚʝʥ ʝ 
ʩʧʠʩʲʢ ʩ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ, ʧʨʠʦʨʠʪʠʟʠʨʘʥʠ ʩʧʨʷʤʦ ʨʠʩʢʘ ʟʘ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ 
ʚʦʜʥʘʪʘ ʩʨʝʜʘ, ʩʲʛʣʘʩʥʦ ʈʝʛʣʘʤʝʥʪ (ɽʀʆ) ˉ 793/93 ʥʘ ʉʲʚʝʪʘ, ɼʠʨʝʢʪʠʚʘ 
91/414/ɽʀʆ ʥʘ ʉʲʚʝʪʘ ʠ ɼʠʨʝʢʪʠʚʘ 98/8/ɽʆ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ. 
ʉʲʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʲʣʥʦʪʦ ʠʣʠ ʧʦʝʪʘʧʥʦ 
ʧʨʝʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʘʫʩʪʚʘʥʠʷʪʘ, ʝʤʠʩʠʠʪʝ ʠ ʫʚʨʝʜʠʪʝ ʦʪ ʚʝʱʝʩʪʚʘʪʘ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʟʘ ʩʨʦʢ ʥʝ ʧʦ-ʜʲʣʲʛ ʦʪ 20 ʛʦʜ. ʦʪ 
ʧʨʠʝʤʘʥʝʪʦ Ⱬ. ʉʲʦʪʚʝʪʥʦ, ʢʲʤ 2020 ʛʦʜ. ʙʠ ʪʨʷʙʚʘʣʦ ʚʩʠʯʢʠ ʩʪʨʘʥʠ ʯʣʝʥʢʠ ʥʘ ɽʉ ʜʘ 
ʩʘ ʧʦʩʪʠʛʥʘʣʠ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʚ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ. ʇʨʝʜʣʦʞʝʥʠʷʪ ʩʧʠʩʲʢ 
ʩ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʚʢʣʶʯʚʘ 45 ʚʝʱʝʩʪʚʘ ʠʣʠ ʛʨʫʧʠ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ 21 ʦʪ ʪʷʭ ʩʘ 
ʧʦʩʦʯʝʥʠ ʢʘʪʦ ʧʨʠʦʨʠʪʝʪʥʠ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ. 
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ʉʲʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʘ 2008/105/ɽʆ ʭʠʤʠʯʝʩʢʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ 
ʚʦʜʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʧʣʘʭʘ ʟʘ ʚʦʜʥʘʪʘ ʩʨʝʜʘ ʩ ʧʦʩʣʝʜʠʮʠ, ʢʘʪʦ ʦʩʪʨʘ ʠ ʭʨʦʥʠʯʥʘ 
ʪʦʢʩʠʯʥʦʩʪ ʟʘ ʚʦʜʥʠʪʝ ʦʨʛʘʥʠʟʤʠ, ʥʘʪʨʫʧʚʘʥʠʷ ʚ ʝʢʦʩʠʩʪʝʤʘʪʘ, ʟʘʛʫʙʘ ʥʘ ʝʩʪʝʩʪʚʝʥʠ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʦʧʘʩʥʦʩʪ ʟʘ ʯʦʚʝʰʢʦʪʦ 
ʟʜʨʘʚʝ. ɼʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʧʨʦʫʯʘʪ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ ʠ ʥʘʯʠʥʠʪʝ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʝʥ ʢʦʥʪʨʦʣ. 
ɼʠʨʝʢʪʠʚʘʪʘ ʫʩʪʘʥʦʚʷʚʘ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʉʂʆʉ) ʟʘ 
ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʠ ʥʷʢʦʠ ʜʨʫʛʠ ʟʘʤʲʨʩʠʪʝʣʠ ʩ ʦʛʣʝʜ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʨʦ 
ʭʠʤʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ. 

2.2.ʅʘʮʠʦʥʘʣʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ 

ɻʦʨʝʩʧʦʤʝʥʘʪʠʪʝ ʜʠʨʝʢʪʠʚʠ ʥʘ ɽʉ ʩʘ ʟʘʣʦʞʝʥʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʚ 
ʅʘʨʝʜʙʘ ʟʘ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʉʂʆʉ) ʟʘ ʧʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ ʠ ʥʷʢʦʠ ʜʨʫʛʠ ʟʘʤʲʨʩʠʪʝʣʠ ʦʪ 09.11.2010 ʛʦʜ. ʠ ʅʘʨʝʜʙʘ ˉ 6 ʦʪ 
9.11.2000 ʛ. ʟʘ ʝʤʠʩʠʦʥʥʠ ʥʦʨʤʠ ʟʘ ʜʦʧʫʩʪʠʤʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʚʨʝʜʥʠ ʠ ʦʧʘʩʥʠ 
ʚʝʱʝʩʪʚʘ ʚ ʦʪʧʘʜʲʯʥʠʪʝ ʚʦʜʠ, ʟʘʫʩʪʚʘʥʠ ʚʲʚ ʚʦʜʥʠ ʦʙʝʢʪʠ. ʉʲʱʦ ʪʘʢʘ, 
ʇʣʘʥʦʚʝʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʯʥʠʪʝ ʙʘʩʝʡʥʠ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʢʘʪʦ ʯʘʩʪ ʦʪ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʠ ɼʠʨʝʢʪʠʚʘ 2008/105/ɽʆ.  

ɺ ʅʘʨʝʜʙʘʪʘ ʟʘ ʉʂʆʉ ʝ ʧʦʩʦʯʝʥʦ ʟʘ ʚʩʷʢʦ ʧʨʠʦʨʠʪʝʪʥʦ ʚʝʱʝʩʪʚʦ, ʢʲʜʝ ʝ ʭʘʨʘʢʪʝʨʥʦ 
ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʦ. ʅʘʧʨʠʤʝʨ, ʢʦʛʘʪʦ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʧʨʦʤʠʰʣʝʥʦʩʪ (ʪʘʙʣ. 1), 14 ʦʪ 
ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʚʝʱʝʩʪʚʘ ʝ ʚʝʨʦʷʪʥʦ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ ʚʲʚ ʚʦʜʥʠʪʝ ʦʙʝʢʪʠ ʩʣʝʜ 
ʟʘʫʩʪʚʘʥʝ ʥʘ ʦʪʧʘʜʲʯʥʠʪʝ ʠʤ ʚʦʜʠ.  

 

ʊʘʙʣ.1. ʀʟʚʘʜʢʘ ʦʪ ʅʘʨʝʜʙʘʪʘ ʟʘ ʉʂʆʉ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʚ 
ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ ʦʪ ʧʨʦʤʠʰʣʝʥʦʩʪ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʨʦʤʠʰʣʝʥʦʩʪ 

6 
ʂʘʜʤʠʡ ʠ ʥʝʛʦʚʠʪʝ 
ʩʲʝʜʠʥʝʥʠʷ 

ʄʠʥʥʦ-ʜʦʙʠʚʥʘ ʜʝʡʥʦʩʪ ʟʘ ʮʠʥʢ, ʨʘʬʠʥʠʨʘʥʝ ʥʘ ʦʣʦʚʦ ʠ 
ʮʠʥʢ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʘʜʤʠʡ ʠ ʮʚʝʪʥʘ ʤʝʪʘʣʫʨʛʠʷ; 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʢʘʜʤʠʷ; 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʠʛʤʝʥʪʠ; 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʪʘʙʠʣʠʟʘʪʦʨʠ; 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʥʦʚʠ ʠ ʚʪʦʨʘ ʫʧʦʪʨʝʙʘ ʘʢʫʤʫʣʘʪʦʨʠ; 
ɻʘʣʚʘʥʠʯʥʠ ʧʨʝʜʧʨʠʷʪʠʷ 

29 (ʘ) ʊʝʪʨʘʭʣʦʨʦʝʪʠʣʝʥ 

"ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʨʠʭʣʦʨʝʪʠʣʝʥ (TRI) ʠ ʧʝʨʭʣʦʨʝʪʠʣʝʥ 
(PER); 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ (TETRA) ʠ 
ʧʝʨʭʣʦʨʝʪʠʣʝʥ (PER); 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ PER ʟʘ ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʤʝʪʘʣʠ" 

 

3. ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʠʷ 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʠ ʙʲʣʛʘʨʩʢʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, ɹʘʩʝʡʥʦʚʠʪʝ ʜʠʨʝʢʮʠʠ ʫ 
ʥʘʩ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʦʛʨʘʤʠʪʝ ʩʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʠ ʧʦʚʲʨʭʥʦʩʪʥʠ 
ʚʦʜʥʠʪʝ ʪʝʣʘ, ʢʘʢʪʦ ʠ ʧʣʘʥʦʚʝʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʯʥʠʪʝ ʙʘʩʝʡʥʠ. 

ɺ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʢʦʥʪʨʦʣʝʥ ʠ ʦʧʝʨʘʪʠʚʝʥ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ 
ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ ʚ ʧʝʨʠʦʜʘ 2019 - 2020 ʛʦʜ. ʩʘ ʜʘʜʝʥʠ 
ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʩʝ ʩʣʝʜʷʪ ʚʲʚ ʚʩʝʢʠ ʧʫʥʢʪ.  
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ɿʘ ʚʦʜʥʠʪʝ ʪʝʣʘ ʚ ʨʘʡʦʥʘ ʥʘ ʨ. ʊʦʧʦʣʥʠʮʘ ʠ ʧʨʠʪʦʮʠʪʝ Ⱬ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ ʠʤʘ 
ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝ ʦʪ ʦʪʧʘʜʲʯʥʠʪʝ ʚʦʜʠ ʥʘ ʤʝʪʘʣʫʨʛʠʯʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ. 
ʆʢʦʣʦ ʟʘʫʩʪʚʘʥʠʷʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠ ʧʦ ʮʷʣʦʪʦ ʧʦʨʝʯʠʝ ʥʘ ʨʝʢʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 
ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʤʝʪʘʣʠ ʠ ʪʝʭʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ, ʘ ʠʤʝʥʥʦ 
ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ˉ 6 - ʢʘʜʤʠʡ (Cd), ˉ20 - ʦʣʦʚʦ (Pb), ˉ21 - ʞʠʚʘʢ (Hg) ʠ ˉ 23 
- ʥʠʢʝʣ (Ni). (ʪʘʙʣ. 2). 

 

ʊʘʙʣ. 2 ʀʟʚʘʜʢʘ ʦʪ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ɹɼʀɹʈ ʟʘ ʧʫʥʢʪʦʚʝʪʝ ʚ ʨʘʡʦʥʘ ʥʘ 
ʨ. ʊʦʧʦʣʥʠʮʘ. 

ˉ  ʢʦʜ ʥʘ ʧʫʥʢʪʘ ʠʤʝ ʥʘ ʧʫʥʢʪʘ 
ʠʤʝ ʥʘ 
ʨʝʢʘ 

ʢʦʜ ʥʘ ɺʊ 

ʇʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ 

ʚʝʱʝʩʪ
ʚʦ 

ʯʝʩʪʦʪ
ʘ 

1
7 

BG3MA08911MS
1270 

ʨ. ʊʦʧʦʣʥʠʮʘ ï 
ʤʦʩʪ ʥʘ ʧʲʪʷ 
ʇʘʥʘʛʶʨʠʱʝ-
ʇʠʨʜʦʧ   

ʊʦʧʦʣʥʠʮ
ʘ  

BG3MA800R
223 

6,20,23 12 

1
8 

BG3MA00853MS
1170 

ʨ. ʊʦʧʦʣʥʠʮʘ ï 
ʧʨʝʜʠ ʷʟ. 
"ʊʦʧʦʣʥʠʮʘ", ʩ. 
ʇʦʠʙʨʝʥʝ   

ʊʦʧʦʣʥʠʮ
ʘ  

BG3MA800R
223 

6,20,23 12 

1
9 

BG3MA00811MS
1080 

ʨ. ʊʦʧʦʣʥʠʮʘ ï 
ʩ. ɼʨʘʛʦʨ, ʩʣʝʜ 
ʚʣʠʚʘʥʝ ʥʘ ʨ. 
ɽʣʰʠhʢʘ 

ʊʦʧʦʣʥʠʮ
ʘ  

BG3MA800R
225 

6,20,23 12 

2
0 

BG3MA00811MS
1070 

ʨ. ʊʦʧʦʣʥʠʮʘ ï 
ʛʨ. ʇʘʟʘʨʜʞʠʢ 
ʧʨʝʜʠ ʫʩʪʠʝ 

ʊʦʧʦʣʥʠʮ
ʘ  

BG3MA800R
225 

6,9,20,2
3 

12 

2
1 

BG3MA08912MS
1280 

ʨ. ʄʝʜʝʪʩʢʘ - 
ʧʨʝʜʠ ʫʩʪʠʝ  

ʄʝʜʝʪʩʢʘ  
BG3MA800R
174 

6,20,21,
23 

12 

2
2 

BG3MA00882MS
1260 

ʨ. ʇʠʨʜʦʧʩʢʘ ï
ʫʩʪʠʝ  

ʇʠʨʜʦʧʩʢ
ʘ  

BG3MA800R
226 

6,20,21,
23 

12 

2
3 

BG3MA00884MS
1230 

ʨ. ɿʣʘʪʠʰʢʘ ï 
ʩʣʝʜ ʚʣʠʚʘʥʝ 
ʥʘ ʨ. 
ʇʠʨʜʦʧʩʢʘ    

ɿʣʘʪʠʰʢ
ʘ  

BG3MA800R
226 

6,20,21,
23 

12 

2
4 

BG3MA00874MS
1200 

ʨ. ɺʦʟʜʦʣ - 
ʧʨʝʜʠ ʫʩʪʠʝ ʩ. 
ʏʘʚʜʘʨ 

ɺʦʟʜʦʣ 
BG3MA800R
227 

6,20,23 12 

2
6 

BG3MA08121MS
1090 

ʨ. ɽʣʰʠʰʢʘ - 
ʫʩʪʠʝ 

ɽʣʰʠʰʢʘ  
BG3MA800R
224 

6,20,23 12 

 

ɺ ʤʦʥʠʪʦʨʠʥʛʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ɹɼʀɹʈ ʤʘʢʩʠʤʘʣʥʠʷ ʙʨʦʡ ʠʟʩʣʝʜʚʘʥʠ ʧʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ ʝ 9 ʩʘʤʦ ʚ ʝʜʠʥ ʧʫʥʢʪ - ʨ. ʄʘʨʠʮʘ ʧʨʠ ʛʨ. ʉʚʠʣʝʥʛʨʘʜ. ʊʦʚʘ ʩʘ ʧʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ ˉ 2 ï ʘʥʨʘʮʝʥ, ˉ6 ï ʢʘʜʤʠʡ, ˉ 9 ï ʭʣʦʨʧʠʨʠʬʦʩ, ˉ 15 ï ʬʣʫʦʨʘʥʪʝʥ, 
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ˉ20 ï ʦʣʦʚʦ, ˉ 21 ï ʞʠʚʘʢ, ˉ 23 ï ʥʠʢʝʣ, ˉ 28 ï ʧʦʣʠʘʨʦʤʘʪʥʠ ʚʲʛʣʝʚʦʜʦʨʦʜʠ, ˉ 
41 ï ʮʠʧʝʨʤʝʪʨʠʥ. ʊʦʟʠ ʥʘʙʦʨ ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʫʥʢʪ, ʥʦ 
ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʠʟʪʦʯʥʠʮʠ ʠ ʚʠʜʦʚʝ ʟʘʤʲʨʩʠʪʝʣʠ ʙʠ ʧʦʜʦʙʨʠʣʦ ʢʘʯʝʩʪʚʦʪʦ 
ʥʘ ʧʨʦʚʝʞʜʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛ.  

ɺ ʩʧʠʩʲʢʘ ʩ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʚʝʱʝʩʪʚʘ ʧʨʠʩʲʩʪʚʘʪ ʤʥʦʞʝʩʪʚʦ ʧʝʩʪʠʮʠʜʠ, ʢʘʪʦ ʛʦʣʷʤʘ 
ʯʘʩʪ ʦʪ ʪʷʭ ʥʝ ʩʘ ʟʘʣʦʞʝʥʠ ʟʘ ʩʣʝʜʝʥʝ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʙʘʩʝʡʥʦʚʠʪʝ 
ʜʠʨʝʢʮʠʠ. ɺʝʨʦʷʪʥʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ, ʯʝ ʤʥʦʛʦ ʦʪ ʪʝʟʠ ʚʝʱʝʩʪʚʘ ʩʘ ʟʘʙʨʘʥʝʥʠ ʟʘ 
ʫʧʦʪʨʝʙʘ ʫ ʥʘʩ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʥʷʤʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ, 
ʩʣʝʜʦʚʘʪʝʣʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʪʭʚʲʨʣʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʠʤ ʚ 
ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ. ʇʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʧʨʦʛʨʘʤʠ ʙʠ 
ʩʧʦʤʦʛʥʘʣʦ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʝʪʦ ʝ ʯʘʩʪ ʦʪ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘʣʦʞʝʥʠ ʚ ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʠ ɼʠʨʝʢʪʠʚʘ 2008/105/ɽʆ. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʟʘʫʩʪʚʘʥʝ, ʝʤʠʩʠʠ ʠ ʱʝʪʠ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠ 
ʚʝʱʝʩʪʚʘ ʚʲʚ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʝ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʘ ʚʘʞʥʦʩʪ ʟʘ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʜʨʘʚʥʠʷ ʨʠʩʢ ʟʘ ʯʦʚʝʢʘ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʚʨʦʧʝʡʩʢʦʪʦ 
ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʇʨʘʚʠʣʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʟʘʤʲʨʩʷʚʘʥʝ ʝ ʚʘʞʥʦ ʟʘ ʠʟʙʦʨʘ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʩʣʝʜʝʥʠ. 
ʈʝʚʠʟʠʨʘʥʝʪʦ ʥʘ ʙʨʦʷ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʨʘʟʭʦʜʠʪʝ ʟʘ ʥʘʙʠʨʘʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʙʠ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʚʦʜʥʠ 
ʧʨʦʙʠ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʙʨʘʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʦʪʨʘʟʷʚʘ ʘʥʪʨʦʧʦʛʝʥʥʘʪʘ ʜʝʡʥʦʩʪ ʚ 
ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ. 

ʇʨʦʚʝʞʜʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ 
ʦʪʨʘʟʷʚʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʲʟʤʦʞʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʩ 
ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɽʉ ʟʘ ʩʣʝʜʝʥʝʪʦ ʠʤ. 
ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʤʦʞʝ ʜʘ ʦʙʦʛʘʪʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʤʦʥʠʪʦʨʠʥʛʦʚʠ ʧʨʦʛʨʘʤʠ. ʈʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʢʘʪʦ ʮʷʣʦʩʪʥʘ ʩʠʩʪʝʤʘ, 
ʘ ʥʝ ʢʘʪʦ ʦʪʜʝʣʥʠ ʢʦʤʧʦʥʝʥʪʠ, ʙʠ ʧʦʜʦʙʨʠʣʦ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʠʪʝ 
ʠʟʪʦʯʥʠʮʠ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʠ ʪʝʭʥʠʷ ʭʘʨʘʢʪʝʨ.  

ʂʦʥʪʨʦʣʘ ʚʲʨʭʫ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʝʩʪʠʮʠʜʠ ʠ ʟʘʣʘʛʘʥʝʪʦ ʠʤ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ 
ʧʨʦʛʨʘʤʠ, ʙʠ ʜʦʚʝʣ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʦʜʠʪʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

ɼʠʨʝʢʪʠʚʘ 91/414/ɽʀʆ ʥʘ ʉʲʚʝʪʘ ʦʪ 15 ʶʣʠ 1991 ʛʦʜ. ʦʪʥʦʩʥʦ ʧʫʩʢʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ 
ʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ 

ɼʠʨʝʢʪʠʚʘ 98/8/ɽʆ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 16 ʬʝʚʨʫʘʨʠ 1998 ʛʦʜ. 
ʦʪʥʦʩʥʦ ʧʫʩʢʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ ʥʘ ʙʠʦʮʠʜʠ 

ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 23 ʦʢʪʦʤʚʨʠ 2000 
ʛʦʜ. ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʤʢʘ ʟʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʆʙʱʥʦʩʪʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʦʜʠʪʝ  

ɼʠʨʝʢʪʠʚʘ 2008/105/ɽʆ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 16 ʜʝʢʝʤʚʨʠ 2008 
ʛʦʜ. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʦʜʠʪʝ, ʟʘ ʠʟʤʝʥʝʥʠʝ ʠ ʧʦʩʣʝʜʚʘʱʘ ʦʪʤʷʥʘ ʥʘ ʜʠʨʝʢʪʠʚʠ 
82/176/ɽʀʆ, 83/513/ɽʀʆ, 84/156/ɽʀʆ, 84/491/ɽʀʆ 86/280/ɽʀʆ ʥʘ ʉʲʚʝʪʘ ʠ ʟʘ 
ʠʟʤʝʥʝʥʠʝ ʥʘ  



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

107 
 

ɼʠʨʝʢʪʠʚʘ 2013/39/ɽʉ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 12 ʘʚʛʫʩʪ 2013 ʛʦʜ. 
ʟʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʜʠʨʝʢʪʠʚʠ 2000/60/ɽʆ ʠ 2008/105/ɽʆ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʦʜʠʪʝ 

ɿʘʢʦʥ ʟʘ ʚʦʜʠʪʝ ʦʪ 28.01.2000 ʛʦʜ. 
ʅʘʨʝʜʙʘ ʟʘ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʧʨʠʦʨʠʪʝʪʥʠ ʚʝʱʝʩʪʚʘ ʠ 
ʥʷʢʦʠ ʜʨʫʛʠ ʟʘʤʲʨʩʠʪʝʣʠ ʦʪ 09.11.2010 ʛʦʜ. 

ʅʘʨʝʜʙʘ ˉ 6 ʦʪ 9.11.2000 ʛ. ʟʘ ʝʤʠʩʠʦʥʥʠ ʥʦʨʤʠ ʟʘ ʜʦʧʫʩʪʠʤʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʚʨʝʜʥʠ ʠ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʚ ʦʪʧʘʜʲʯʥʠʪʝ ʚʦʜʠ, ʟʘʫʩʪʚʘʥʠ ʚʲʚ ʚʦʜʥʠ ʦʙʝʢʪʠ 

ʇʨʦʛʨʘʤʘ ʟʘ ʢʦʥʪʨʦʣʝʥ ʠ ʦʧʝʨʘʪʠʚʝʥ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ 
ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ ʚ ʧʝʨʠʦʜʘ 2019 - 2020 ʛʦʜ. 

ʈʝʛʣʘʤʝʥʪ (ɽʀʆ) ˉ 793/93 ʥʘ ʉʲʚʝʪʘ ʦʪ 23 ʤʘʨʪ 1993 ʛʦʜ. ʦʪʥʦʩʥʦ ʦʮʝʥʢʘ ʠ ʢʦʥʪʨʦʣ 
ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʚʝʱʝʩʪʚʘ 

ɼʠʨʝʢʪʠʚʘ 91/414/ɽʀʆ ʥʘ ʉʲʚʝʪʘ ʦʪ 15 ʶʣʠ 1991 ʛʦʜ. ʦʪʥʦʩʥʦ ʧʫʩʢʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ 
ʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ 
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ʠʢʦʥʦʤʠʯʝʩʢʠ, ʩʦʮʠʘʣʥʠ, ʠʩʪʦʨʠʯʝʩʢʠ, ʛʝʦʛʨʘʬʩʢʠéʅʘʧʨʝʜʲʢʲʪ ʥʘ ʥʘʫʢʘʪʘ ʦʪʜʘʚʥʘ 
ʧʦʢʘʟʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʠʥʪʝʛʨʘʣʥʠʪʝ ʦʙʷʩʥʝʥʠʷ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʫʯʘʩʪʠʝʪʦ ʥʘ 
ʥʷʢʦʣʢʦ ʥʘʫʢʠ ʟʘʝʜʥʦ. ɽʜʥʦ ʪʘʢʦʚʘ ʦʙʷʩʥʝʥʠʝ ʜʘʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʘʨʘʜʠʛʤʠʪʝ, ʥʦ 
ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʂʫʥ, ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʘʨʘʜʠʛʤʠ ʩʘ ʩʚʲʨʟʘʥʠ ʚ ʝʜʥʘ ʭʨʦʥʦʣʦʛʠʯʥʘ ʚʝʨʠʛʘ 
ʠ ʧʨʘʚʷʪ ʝʜʥʘ ʚʨʝʤʝʚʘ ʣʠʥʠʷ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. ʇʦʩʣʝʜʥʘʪʘ ʧʘʨʘʜʠʛʤʘ ʠʟʠʩʢʚʘ 
ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʠ ʩʪʘʨʠ ʧʨʦʙʣʝʤʠ, ʧʨʠ ʢʦʝʪʦ ʯʦʚʝʢʲʪ ʩʝ ʥʫʞʜʘʝ ʦʪ 
Ăʩʲʘʚʪʦʨʩʪʚʦʪʦñ, ʦʪ Ăʧʦʤʦʱʪʘñ ʥʘ ʧʨʠʨʦʜʘʪʘ. ɿʝʤʝʜʝʣʠʝʪʦ ʚʝʯʝ ʥʦʩʠ ʝʜʥʘ ʦʪ 
ʛʦʣʝʤʠʪʝ ʦʧʘʩʥʦʩʪʠ ʟʘ ʯʦʚʝʯʝʩʪʚʦʪʦ - ʧʦʚʨʝʜʠʪʝ ʥʘ ʧʨʠʨʦʜʘʪʘ - ʠ ʪʷ ʝ ʥʝ ʧʦ-ʤʘʣʢʦ 
ʩʪʨʘʰʥʘ ʦʪ ʘʪʦʤʥʘʪʘ ʙʦʤʙʘ, ʉʇʀʅ, ʢʦʨʦʥʘʚʠʨʫʩé 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ɹʲʣʛʘʨʠʷ, ʟʝʤʝʜʝʣʩʢʠ ʧʘʨʘʜʠʛʤʠ, ʝʢʦʣʦʛʠʷ  

 

Resume 

Because it is the oldest economy, agriculture has many explanations-political, economic, 
social, historical, geographical.é Advances in science have shown the advantages of 
integrated explanations, which require the participation of several sciences together. One 
explanation is given by the use of paradigms, but unlike Kuhn, agricultural paradigms are 
linked in a chronological chain and make a timeline of agriculture. The last paradigm 
requires the solution of new and old problems, in which man needs the "co-authorship", 
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the "help" of nature. Agriculture already carries one of the great dangers for humanity - the 
damage to nature - and it is no less terrible than the atomic bomb, AIDS, coronavirusé 

Key words: Bulgaria, agricultural paradigms, ecology 

 

 

ɺʲʚʝʜʝʥʠʝ 

ʂʘʪʦ ʥʘʯʠʥ ʟʘ ʦʙʷʩʥʝʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ, ʧʘʨʘʜʠʛʤʠʪʝ ʥʦʩʷʪ 
ʦʧʨʝʜʝʣʝʥʠ ʧʨʝʜʠʤʩʪʚʘ.ʄʦʞʝ ʙʠ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʩʝ ʠʟʙʷʛʚʘ ʧʦʣʠʪʠʯʝʩʢʦʪʦ ʚʣʠʷʥʠʝ 
ʩ ʥʝʛʦʚʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʨʘʟʜʝʣʠʪʝʣʥʠ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʠʜʝʠ.  

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʊʦʤʘʩ ʂʫʥ ʠ ʥʝʛʦʚʠʷ ʚʲʟʛʣʝʜ ʟʘ ʣʠʧʩʘʪʘ ʥʘ ʧʨʷʢʦ ʥʘʩʣʝʜʩʪʚʦ ʤʝʞʜʫ 
ʧʘʨʘʜʠʛʤʠʪʝ, ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʝ ʚʲʟʧʨʠʝʪʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʪʘ ʚʨʲʟʢʘ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘʪʘ 
ʦʙʱʝʩʪʚʝʥʘ ʧʦʣʝʟʥʦʩʪ.  

ɿʝʤʝʜʝʣʠʝʪʦ ʝ ʤʘʡʢʘʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʟʘʱʦʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʝʜʠʥ ʦʪ ʪʨʠʪʝ ʚʨʦʜʝʥ 
ʨʝʬʣʝʢʩʠ, ʩ ʢʦʡʪʦ ʩʝ ʨʘʞʜʘʤʝ: ʜʘ ʩʝ ʥʘʭʨʘʥʠʤ. ʊʦʟʠ ʠʥʩʪʠʥʢʪ ʝ ʚʝʯʝʥ ʠ 
ʟʝʤʝʜʝʣʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʝ ʥʝʛʦʚʦʪʦ ʟʘʜʦʚʦʣʷʚʘʥʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʤʝʥʷʱʠʪʝ ʩʝ 
ʦʙʱʝʩʪʚʝʥʠ ʨʝʘʣʥʦʩʪʠ.  

 

ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʦʙʭʚʘʱʘ ʚʲʚʝʜʝʥʠʝ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ, 
ʨʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ, ʟʘʢʣʶʯʝʥʠʝ, ʣʠʪʝʨʘʪʫʨʘ.  

ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʙʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʠ ʘʛʨʦʙʠʟʥʝʩ, ʘ ʧʨʝʜʤʝʪ ï
ʧʘʨʘʜʠʛʤʠʪʝ, ʧʨʝʟ ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘ ʟʝʤʝʜʝʣʠʝʪʦ.  

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷ ʪʨʫʜ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʨʘʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
ʧʘʨʘʜʠʛʤʠʪʝ, ʜʘ ʩʝ ʧʦʩʦʯʠ, ʩʧʦʨʝʜ ʩʚʦʠʪʝ ʙʝʣʝʟʠ, ʢʲʜʝ ʩʝ ʥʘʤʠʨʘ ʙʲʣʛʘʨʩʢʦʪʦ 
ʟʝʤʝʜʝʣʠʝ. ʀʟʚʦʜʲʪ ʥʝ ʝ ʨʘʜʦʩʪʝʥ.  

ʆʩʥʦʚʥʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʤʝʪʦʜʠ ʩʘ ʦʧʠʩʘʪʝʣʝʥ, ʩʨʘʚʥʠʪʝʣʝʥ, ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ, 
ʩʠʥʪʝʟ. 

ɹʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʧʦ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʧʨʠʯʠʥʘ ʝ ʧʨʝʤʠʥʘʣʦ ʧʨʝʟ ʚʩʠʯʢʠ 
ʧʘʨʘʜʠʛʤʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ, ʦʙʘʯʝ, ʫ ʥʘʩ ʩʝ ʧʨʝʭʦʞʜʘ ʦʪ ʝʜʥʘ 
ʧʘʨʘʜʠʛʤʘ ʚ ʜʨʫʛʘ ʙʝʟ ʷʩʝʥ ʧʨʝʭʦʜ, ʙʝʟ ʩʪʘʨʘʪʘ ʧʘʨʘʜʠʛʤʘ ʜʘ ʝ ʜʦʚʲʨʰʝʥʘ ʠ ʚ ʥʘʡ-
ʥʦʚʦ ʚʨʝʤʝ ʧʨʝʭʦʜʲʪ ʦʪ ʝʜʥʘ ʧʘʨʘʜʠʛʤʘ ʚ ʜʨʫʛʘ ʝ ʩʚʲʨʟʘʥ ʩ ʯʫʞʜʦʪʦ ʚʣʠʷʥʠʝ. 
ʇʨʝʩʝʥ ʝ ʧʨʠʤʝʨʲʪ ʩ ʙʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʦʪ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ ʥʘʩʘʤ. ʇʦʜ 
ʩʲʚʝʪʩʢʦ ʚʣʠʷʥʠʝ ʠ ʧʲʨʚʠ ʚ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ ʥʠʝ ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʥʘʧʨʘʚʠʤ 
ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ ʘʛʨʦʙʠʟʥʝʩ. ʆʧʠʪʲʪ ʠʟʣʝʟʝ ʥʝʫʩʧʝʰʝʥ.  

ʂʘʥʜʠʜʘʪʩʪʚʘʥʝʪʦ ʚ ɽʉ ʥʠ ʟʘʩʪʘʚʠ ʜʘ ʧʨʠʝʤʝʤ ʧʨʝʭʦʜʘ ʦʪ ʧʦʩʪʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ 
ʧʘʨʘʜʠʛʤʘ ʢʲʤ ʧʦʩʣʝʜʥʘʪʘ Ăʟʝʣʝʥʘñ ʧʘʨʘʜʠʛʤʘ. ʅʠʝ ʛʦ ʥʘʧʨʘʚʠʭʤʝ ʧʦ ʜʦʢʫʤʝʥʪʠ. 
ʌʫʥʢʮʠʦʥʘʣʥʦ ʦʙʘʯʝ, ʥʠʪʦ ʩʤʝ ʨʘʟʚʠʣʠ ʧʦʩʪʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ ʧʘʨʘʜʠʛʤʘ, ʢʘʤʦ ʣʠ 
ʧʲʢ ʜʘ ʩʤʝ ʷ ʟʘʚʲʨʰʠʣʠ. ɿʘʪʦʚʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʘʛʨʘʨʥʠ ʧʦʣʠʪʠʢʠ ʟʚʫʯʘʪ ʤʥʦʛʦ ʢʫʭʦ. 
ʊʨʫʜʥʦ ʝ ʚʩʝ ʦʱʝ ʜʘ ʩʝ ʦʨʝ ʩ ʞʠʚʦʪʥʠ ʠ ʜʘ ʩʝ ʧʨʘʚʠ ʝʚʨʦʧʝʡʩʢʘ ʟʝʣʝʥʘ ʘʛʨʘʨʥʘ 
ʧʦʣʠʪʠʢʘ. ʊʨʫʜʥʦ ʝ 70 % - 80 % ʦʪ ʭʨʘʥʘʪʘ ʜʘ ʩʝ ʚʥʘʩʷ ʦʪ ʯʫʞʙʠʥʘ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ 
ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʠʤʘʤʝ ʤʦʜʝʨʝʥ ʘʛʨʦʙʠʟʥʝʩ. ʆʱʝ ʧʦʚʝʯʝ, ʯʝ ʟʘ ʩʚʦʝʪʦ 14 ʚʝʢʦʚʥʦ 
ʩʲʱʝʩʪʚʫʚʘʥʝ ɹʲʣʛʘʨʠʷ ʥʠʢʦʛʘ ʥʝ ʝ ʙʠʣʘ ʚ ʪʦʚʘ ʫʥʠʟʠʪʝʣʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʝʪʝʥ 
ʚʥʦʩʠʪʝʣ.  
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ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ 

ɺ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʘʛʨʦʙʠʟʥʝʩʘ ʟʝʤʝʜʝʣʩʢʠʷʪ ʝʰʝʣʦʥ ʦʩʪʘʚʘ ʩ ʧʦʩʪʦʷʥʥʠ ʟʘʜʘʯʠ, 
ʧʨʝʜʤʝʪ ʠ ʦʙʝʢʪ, ʜʦʢʘʪʦ ʧʨʝʨʘʙʦʪʚʘʱʠʷʪ ʠ ʨʝʘʣʠʟʘʮʠʦʥʥʠʷʪ ʝʰʝʣʦʥ ʩʝ ʨʘʟʚʠʚʘʪ ʩ 
ʜʨʫʛʠ ʠʟʤʝʨʝʥʠʷ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʝ ʤʥʦʛʦ ʧʦ-ʩʣʘʙʘʪʘ ʠʤ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʨʦʜʥʠʷ 
ʬʘʢʪʦʨ. ʊʫʢ ʦʪ ʛʝʦʛʨʘʬʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʩ ʥʘʡ-ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʩʘ ʛʣʦʙʘʣʥʦʪʦ 
ʤʝʭʘʥʠʯʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚʲʚ ʚʩʷʢʘʢʲʚ ʤʘʱʘʙ, ʢʘʢʪʦ ʠ ʛʣʦʙʘʣʥʦʪʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʝʞʜʫ ʉʪʘʨʠʷ ʩʚʷʪ 
ʠ ʅʦʚʠʷ ʩʚʷʪ. ʂʲʤ ʪʝʟʠ ʜʚʘ ʬʘʢʪʦʨʘ ʚʝʯʝ ʪʚʲʨʜʦ ʩʝ ʥʘʣʘʛʘ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ, 
ʢʦʝʪʦ ʚʠʜʠʤʦ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʤʝʥʠ ʚ ʪʝʨʠʪʦʨʠʘʣʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. 
ʊʫʢ ʱʝ ʧʨʠʚʝʜʝʤ ʩʘʤʦ ʜʚʘ ʧʨʠʤʝʨʘ, ʢʦʠʪʦ ʧʨʷʢʦ ʥʠ ʟʘʩʷʛʘʪ. ʉʘʤʦ ʧʨʝʜʠ 40-50 
ʛʦʜʠʥʠ ʩʝʚʝʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʤʘʩʣʠʥʘʪʘ ʙʝ ʥʘ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʢʠʣʦʤʝʪʨʠ ʥʘ ʶʛ ʦʪ 
ʛʨʲʢʦ-ʙʲʣʛʘʨʩʢʘʪʘ ʛʨʘʥʠʮʘ. ɼʥʝʩ ʤʘʩʣʠʥʘʪʘ ʩʝ ʝ ʧʨʝʤʝʩʪʠʣʘ ʥʘ ʩʝʚʝʨ, ʤʠʥʘʣʘ ʝ 
ʧʨʝʟ ʈʫʧʝʣʩʢʠʷ ʧʨʦʣʦʤ ʥʘ ʨ. ʉʪʨʫʤʘ ʤʝʞʜʫ ɹʝʣʘʩʠʮʘ ʠ ʉʝʥʛʝʣʩʢʘʪʘ ʧʣʘʥʠʥʘ ʠ ʩʝ 
ʩʨʝʱʘ ʚ ʇʝʪʨʠʯ, ʂʨʝʩʥʘ, ʚ ʇʣʦʚʜʠʚ, ʉʦʟʦʧʦʣ. ɺʪʦʨʠʷʪ ʧʨʠʤʝʨ ʝ ʩ ʢʠʚʠʪʦ. ɼʥʝʩ ʢʠʚʠ 
ʩʝ ʦʪʛʣʝʞʜʘ ʜʦ 600 ʤ ʚʠʩʦʯʠʥʘ ʚ ʮʷʣʘ ʖʞʥʘ ɹʲʣʛʘʨʠʷ ʠ ʧʨʦʭʦʞʜʘ ʥʘ ʩʝʚʝʨ. 

ʇʲʨʚʘʪʘ ʦʪ ʠʩʪʦʨʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʟʝʤʝʜʝʣʩʢʘ ʧʘʨʘʜʠʛʤʘ ʝ 
ʧʨʝʜʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ. ʊʦʚʘ ʝ ʥʘʪʫʨʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠ ʢʦʝʪʦ ʦʛʨʦʤʥʘʪʘ ʯʘʩʪ 
ʦʪ ʧʨʦʠʟʚʝʜʝʥʦʪʦ ʩʣʫʞʠ ʟʘ ʩʘʤʦʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. 
ʎʝʣʪʘ ʝ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʥʫʞʜʠ ʠ ʙʦʨʙʘʪʘ ʩ ʛʣʘʜʘ. ʆʩʥʦʚʝʥ ʧʨʦʙʣʝʤ 
ʝ ʥʝʨʘʚʥʦʤʝʨʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʢʦʝʪʦ ʚ ʩʚʦʷʪʘ ʧʨʠʤʠʪʠʚʥʦʩʪ ʠ ʥʠʩʢʘ 
ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʝ ʠʟʮʷʣʦ ʟʘʚʠʩʠʤʦ ʦʪ ʩʝʟʦʥʥʦʩʪʪʘ, ʜʦʢʘʪʦ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʝ ʤʥʦʛʦ 
ʧʦ ʨʘʚʥʦʤʝʨʥʦ ʚʲʚ ʚʨʝʤʝʪʦ. ɺʲʧʨʝʢʠ, ʯʝ ʪʘʟʠ ʨʦʞʜʝʥʘ ʧʘʨʘʜʠʛʤʘ ʩʝ ʩʚʲʨʟʚʘ ʩ 
ʜʦʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʫ ʥʘʩ ʠ ʚ ʤʠʥʘʣʦʪʦ, ʠ ʜʥʝʩ ʪʷ ʚʩʝ ʦʱʝ ʩʲʱʝʩʪʚʫʚʘ. 
ʏʣʝʥʩʪʚʦʪʦ ʥʠ ʚ ɽʉ ʜʦʨʠ ʥʘʣʦʞʠ ʩʪʘʪʠʩʪʠʮʠʪʝ ʜʘ ʠʟʤʠʩʣʷʪ ʢʘʪʝʛʦʨʠʷʪʘ 
Ăʧʦʣʫʧʘʟʘʨʥʠ ʩʪʦʧʘʥʩʪʚʘñ . Ăʇʦʣʫñ ʚ ʧʨʠʨʦʜʘʪʘ ʥʷʤʘ, ʥʦ ʧʲʢ ʢʘʢ ʜʘ ʠʟʨʘʟʠʤ ʧʦ-ʤʝʢʦ 
ʥʘʪʫʨʘʣʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʜʥʝʩ ʢʘʪʦ ʩʪʦʚʘʨʠʤ ʮʷʣʘʪʘ ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʠʨʦʜʘʪʘ.  

ɺʪʦʨʘʪʘ ʧʘʨʘʜʠʛʤʘ ʝ ʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ. ʇʨʠ ʥʝʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷʪʘ ʠ ʧʘʟʘʨʥʘʪʘ 
ʠʢʦʥʦʤʠʢʘ ʪʣʘʩʢʘʪ ʟʝʤʝʜʝʣʠʝʪʦ ʪʦʣʢʦʚʘ ʥʘʧʨʝʜ, ʯʝ ʥʘʩʪʲʧʚʘʪ ʥʝʚʠʞʜʘʥʠ ʧʨʦʤʝʥʠ ʚ 
ʧʨʦʧʦʨʮʠʠʪʝ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʤʫ, ʩʲʟʜʘʚʘ ʩʝ ʩʠʩʪʝʤʘʪʘ ʥʘ ʘʛʨʦʙʠʟʥʝʩʘ ʠ ʩʚʝʪʦʚʥʠʷ 
ʦʙʱ ʧʘʟʘʨ. ʈʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʭʦʨʘʪʘ ʠ ʪʝʨʠʪʦʨʠʠʪʝ ʥʘʨʘʩʪʚʘʪ. ʈʘʞʜʘ ʩʝ ʪʝʦʨʠʷʪʘ 
ʟʘ ʟʣʘʪʥʠʷ ʠ ʟʘ ʯʝʨʥʠʷ ʤʠʣʠʘʨʜ ʧʨʠ ʠʟʭʨʘʥʚʘʥʝʪʦ, ʢʦʷʪʦ ʥʝ ʝ ʦʪʤʝʥʝʥʘ ʠ ʜʦ ʜʥʝʩ. 
ʇʨʦʚʝʞʜʘʪ ʩʝ ʚʩʷʢʘʢʚʠ ʧʦʣʠʪʠʢʠ, ʨʝʬʦʨʤʠ, ʨʘʞʜʘ ʩʝ ʧʦʥʷʪʠʝʪʦ Ăʟʝʣʝʥʘ ʨʝʚʦʣʶʮʠʷñ. 
ʎʝʣʪʘ ʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʷʱʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʥʘʜʝʞʜʘʪʘ, ʯʝ ʥʝʛʦʚʠʪʝ ʠʟʧʨʝʚʘʨʚʘʱʠ 
ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʪʝʤʧʦʚʝ, ʱʝ ʩʤʝʢʯʘʪ ʠ ʧʨʝʙʦʨʷʪ ʛʣʘʜʘ. ʇʨʦʜʲʣʞʘʚʘ ʧʨʦʤʷʥʘʪʘ ʚ 
ʛʝʦʛʨʘʬʠʷʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʨʘʩʪʝʥʠʷ ʠ ʧʦʨʦʜʠ ʞʠʚʦʪʥʠ. ɺʩʝʢʠ ʥʦʚ ʩʦʨʪ ʠ ʧʦʨʦʜʘ ʩʝ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʩʘʤʦ ʟʘ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʚ ʮʝʣʠʷ ʩʚʷʪ. ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ɺʝʣʠʢʠʪʝ 
ʛʝʦʛʨʘʬʩʢʠ ʦʪʢʨʠʪʠʷ ʙʣʝʜʥʝʷʪ. ʊʠʧʠʯʥʠ Ăʨʘʩʪʠʪʝʣʥʠñ ʧʨʠʤʝʨʠ ʩʘ ʢʘʬʝʪʦ ʠ ʣʦʟʘʪʘ ʚ 
ʥʘʡ-ʥʦʚʦ ʚʨʝʤʝ, ʘ ʧʨʠ ʞʠʚʦʪʥʠʪʝ ʤʘʩʦʚʦʪʦ ʥʘʣʘʛʘʥʝ ʥʘ ʭʦʣʱʘʡʥ-ʬʨʠʟʠʡʩʢʦʪʦ 
ʛʦʚʝʜʦ, ʢʦʝʪʦ, ʢʘʢʪʦ ʩʝ ʩʣʫʯʚʘ ʥʝ ʟʘ ʧʲʨʚʠ ʧʲʪ, ʙʝ ʧʨʝʚʝʜʝʥʦ ʫ ʥʘʩ ʥʝʧʨʘʚʠʣʥʦ ʢʘʪʦ 
ʯʝʨʥʦ-ʰʘʨʝʥʦ?! 

ɺ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʟʘʧʲʣʚʘʥʝ ʥʘ ʪʘʟʠ ʧʘʨʘʜʠʛʤʘ ʥʘʩʪʲʧʚʘʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ 
ʦʙʱʝʩʪʚʝʥʠ ʧʨʦʤʝʥʠ: ʩʚʝʪʦʚʥʠ ʚʦʡʥʠ, ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ ʜʲʨʞʘʚʠ, ʨʘʟʧʘʜʘʥʝ ʥʘ 
ʢʦʣʦʥʠʘʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʦʙʚʲʨʟʚʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʪʥʦʰʝʥʠʷ ʩʲʩ ʩʚʝʪʦʚʥʠ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʌɸʆ, ʢʘʢʪʦ ʠ ʟʘʜʲʣʞʘʚʘʱʠ ʜʦʛʦʚʦʨʠ. ʀʥʜʫʩʪʨʠʘʣʥʦʪʦ 
ʦʙʱʝʩʪʚʦ ʩʝ ʠʟʯʝʨʧʚʘ ʠ ʥʘʨʝʜ ʩ ʦʢʘʟʘʣʠʪʝ ʩʝ ʚʝʯʥʠ ʧʨʦʙʣʝʤʠ ʟʘ ʛʣʘʜʘ ʠ ʞʘʞʜʘʪʘ, 
ʟʘ ʤʠʨʘ ʠ ʟʜʨʘʚʝʪʦ, ʩʝ ʷʚʷʚʘʪ ʧʨʦʙʣʝʤʠʪʝ ʩ ʦʪʧʘʜʲʮʠʪʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ 
ʥʘʨʫʰʝʥʠʷ ʥʘ ʧʨʠʨʦʜʥʘʪʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.  
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ʊʨʝʪʘʪʘ ʟʝʤʝʜʝʣʩʢʘ ʧʘʨʘʜʠʛʤʘ ʝ ʧʦʩʪʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ. ʊʷ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 
ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʌʦʨʤʘʣʥʦ ʟʘʧʦʯʥʘ ʩ ʝʜʠʥ ʧʘʨʘʜʦʢʩ. ɺ ʩʪʨʘʥʠʪʝ ʥʘ 
ʟʣʘʪʥʠʷ ʤʠʣʠʘʨʜ,  ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʦʩʪʘʥʘʣʠ ʙʝʟ ʢʦʣʦʥʠʠʪʝ ʩʠ,  ʩʝ ʩʪʠʛʥʘ ʜʦ ʥʝʚʠʞʜʘʥʦ 
ʚ ʠʩʪʦʨʠʷʪʘ ʩʚʨʲʭʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʨʘʥʠ. ɼʝʣʲʪ ʥʘ ʧʨʷʢʦ ʟʘʝʪʠʪʝ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʝ 
ʥʠʱʦʞʝʥ, ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʟʝʤʝʜʝʣʩʢʘʪʘ ʧʨʦʜʫʢʮʠʷ ʪʲʨʧʠ ʚʩʝ ʧʦ-ʜ̡ ʣʙʦʯʠʥʥʘ 
ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʝʨʘʙʦʪʢʘ, ʘ ʪʲʨʛʦʚʠʷʪʘ ʪʲʨʩʠ ʚʩʝ ʥʦʚʠ ʠ ʥʦʚʠ ʬʦʨʤʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ 
ʥʘ ʩʚʨʲʭʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. ʄʥʦʛʦʥʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʧʘʥʠʠ ʠ ʧʦʜʯʠʥʝʥʠʪʝ ʠʤ 
ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʧʨʘʚʠʪʝʣʩʪʚʘ ʥʝ ʤʦʛʘʪ, ʜʦʨʠ ʠ ʜʘ ʠʩʢʘʪ, 
ʜʘ ʩʧʨʘʪ ʦʤʘʛʴʦʩʘʥʠʷ ʢʨʲʛ ʩ ʠʥʚʝʩʪʠʮʠʠʪʝ ʠ ʥʘʫʯʥʠʷ ʥʘʧʨʝʜʲʢ, ʜʘ ʥʘʩʲʨʯʘʚʘʪ, ʧʦ 
ʠʟʨʘʟʘ ʥʘ ʝʜʠʥ ʝʚʨʦʧʝʡʩʢʠ ʧʦʣʠʪʠʢ, ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʠʟʣʠʰʥʠʪʝ Ăʧʣʘʥʠʥʠ ʦʪ ʤʝʩʦ 
ʠ ʨʝʢʠ ʦʪ ʤʣʷʢʦñ.  ɸʢʩʝʣʝʨʘʮʠʷʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʢʨʠʷʪ 
ʟʜʨʘʚʦʩʣʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʦʪ ʧʨʝʷʞʜʘʥʝʪʦ.  ɾʝʣʘʥʠʝʪʦ ʟʘ ʧʝʯʘʣʙʠ ʚʜʠʛʥʘ ʜʝʣʘ ʥʘ 
ʥʝʢʘʯʝʩʪʚʝʥʠʪʝ ʠ ʚʨʝʜʥʠʪʝ ʭʨʘʥʠ.   

ʇʨʦʙʣʝʤʲʪ ʩ ʛʣʘʜʘ ʥʝ ʩʘʤʦ ʦʩʪʘʥʘ, ʥʦ ʧʨʠʜʦʙʠ ʠ ʧʦ-ʩʣʦʞʥʘ ʩʪʨʫʢʪʫʨʘ. ʂʣʘʩʠʯʝʩʢʦʪʦ 
ʨʘʟʙʠʨʘʥʝ ʟʘ ʥʝʜʦʩʪʠʛ ʥʘ ʢʘʣʦʨʠʠ ʦʪʜʘʚʥʘ ʝ ʜʦʧʲʣʥʝʥʦ ʩ ʥʝʜʦʩʪʠʛʘ ʥʘ ʚʠʪʘʤʠʥʠ, 
ʚʦʜʘ, ʩ ʨʝʞʠʤʘ ʥʘ ʭʨʘʥʝʥʝʪʦ. ɹʨʦʷʪ ʥʘ ʛʣʘʜʫʚʘʱʦʪʦ ʥʘʩʝʣʝʥʠʝ ʥʝ ʥʘʤʘʣʷʚʘ. ʏʘʩʪ 
ʦʪ ʪʦʚʘ ʥʘʩʝʣʝʥʠʝ ʩʝ ʧʨʝʭʨʘʥʚʘ ʩ ʢʘʣʦʨʠʠ, ʥʦ ʪʝ ʚ ʩʣʫʯʘʷ ʩʘ ʥʝʧʲʣʥʦʮʝʥʥʠ ʠ ʜʦʨʠ 
ʚʨʝʜʥʠ, ʘʢʦ ʥʝ ʧʦʜʩʠʛʫʨʷʚʘʪ ʧʨʘʚʠʣʥʘʪʘ ʦʙʤʷʥʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ. 

ʈʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʣʦʥʠʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘʢʘʨʘ ʙʠʚʰʠʪʝ ʢʦʣʦʥʠʘʣʥʠ ʠʤʧʝʨʠʠ ʜʘ 
ʠʥʚʝʩʪʠʨʘʪ ʚ ʘʛʨʦʙʠʟʥʝʩʘ ʠ ʪʝ ʥʝ ʧʨʝʪʲʨʧʷʭʘ ʦʯʘʢʚʘʥʠʪʝ ʚ ʪʦʛʘʚʘʰʥʠʪʝ 
ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ ʩʪʨʘʥʠ ʭʨʘʥʠʪʝʣʥʠ ʢʨʠʟʠ, ʧʨʝʜ ʚʠʜ ʩʲʢʨʘʪʝʥʠʷ ʚʥʦʩ ʦʪ ʙʠʚʰʠʪʝ 
ʢʦʣʦʥʠʠ. ʅʘʧʨʦʪʠʚ, ʟʘʧʦʯʥʘ ʩʚʨʲʭʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʥʦʚʠʪʝ ʩʚʦʙʦʜʥʠ ʜʲʨʞʘʚʠ 
ʦʪʪʝʛʣʷʥʝʪʦ ʥʘ ʢʦʣʦʥʠʟʘʪʦʨʠʪʝ ʜʦʚʝʜʝ ʜʦ ʨʷʟʢʦ ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ, 
ʜʠʩʮʠʧʣʠʥʠʨʘʥʠ ʠ ʩʲʟʥʘʪʝʣʥʦ ʨʘʙʦʪʝʱʠ ʢʘʜʨʠ. ʅʝʦʢʦʣʦʥʠʘʣʠʟʤʲʪ ʩʝ ʦʧʠʪʘ, ʘ 
ʧʨʦʜʲʣʞʘʚʘ ʠ ʜʥʝʩ ʜʘ ʧʦʤʘʛʘ ʩ ʛʦʪʦʚʠ ʭʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ. ɺ  ʥʦʚʠʥʠʪʝ ʧʦʩʪʦʷʥʥʦ 
ʩʝ ʚʠʞʜʘʪ ʯʫʚʘʣʠ ʩ ʙʨʘʰʥʦ ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩ ʚʩʝʚʲʟʤʦʞʝʥ ʪʨʘʥʩʧʦʨʪ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʯʨʝʟ ʭʚʲʨʣʷʥʝ ʦʪ ʚʲʟʜʫʭʘ, ʠʜʚʘʪ ʦʪ ʙʠʚʰʠʪʝ ʢʦʣʦʥʠʘʣʥʠ ʮʝʥʪʨʦʚʝ ʜʦ 
ʙʠʚʰʠʪʝ ʢʦʣʦʥʠʠ. ʇʦʩʣʝ ʜʦʡʜʝ ʦʧʠʪʲʪ ʜʘ ʩʝ ʥʘʫʯʠ ʤʝʩʪʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʩʘʤʦ ʜʘ ʩʝ 
ʠʟʭʨʘʥʚʘ. ʇʦʣʠʪʠʢʘʪʘ ʥʘ Ăʟʝʣʝʥʘʪʘ ʨʝʚʦʣʶʮʠʷñ ʥʷʢʲʜʝ ʫʩʧʷ, ʥʘʧʨʠʤʝʨ ʚ ʀʥʜʠʷ ʠ 
ʇʘʢʠʩʪʘʥ, ʥʦ ʥʷʢʲʜʝ ʥʝ ï ʚ ʙʘʥʘʥʦʚʠʪʝ ʨʝʧʫʙʣʠʢʠ ʥʘ ʶʛ ʦʪ ʈʠʦ ɻʨʘʥʜʝ. ʊʘʤ 
ʦʙʷʚʷʚʘʥʦʪʦ ʘʤʝʨʠʢʘʥʩʢʦ Ăʟʝʣʝʥʦ ʯʫʜʦʚʠʱʝñ- ʖʥʘʡʪʝʜ ʬʨʫʢʪʩ ʢʲʤʧʘʥʠ, ʜʲʣʛʠ 
ʛʦʜʠʥʠ ʦʪʥʘʩʷʰʝ ʢʨʠʪʠʢʘʪʘ, ʥʦ ʠ ʩʣʝʜ ʥʝʷ ʥʷʤʘ ʧʦʣʦʞʠʪʝʣʝʥ ʧʨʝʣʦʤ.  

ʅʘʩʝʣʝʥʠʝʪʦ ʧʦ ɸʥʜʠʪʝ ʦʪʛʣʝʞʜʘ ʢʦʢʘ, ʘ ʦʪ ʪʘʤ ʠʜʚʘ ʢʦʢʘʠʥʘ ʠ ʚʲʦʨʲʞʝʥʠʪʝ ʠ 
ʤʠʨʥʠ ʦʧʠʪʠ ʥʘ ʤʝʩʪʥʠʪʝ ʧʨʘʚʠʪʝʣʩʪʚʘ ʩʘ ʪʦʣʢʦʚʘ ʥʝʫʩʧʝʰʥʠ, ʢʦʣʢʦʪʦ ʦʪʛʣʝʞʜʘʥʝʪʦ 
ʥʘ ʤʘʢ ʟʘ ʦʧʠʫʤ ʠ ʭʝʨʦʠʥ ʚ ɸʟʠʷ, ʦʩʦʙʝʥʦ ʚ ʪ.ʥ. ɿʣʘʪʝʥ ʪʨʠʲʛʲʣʥʠʢ-ʊʘʡʣʘʥʜ, 
ʄʠʘʥʤʘʨ ʠ ʃʘʦʩ, ʠ ɿʣʘʪʥʠʷ ʧʦʣʫʤʝʩʝʮ-ɸʬʛʘʥʠʩʪʘʥ, ʀʨʘʥ ʠ ʇʘʢʠʩʪʘʥ. ɼʘ ʜʦʙʘʚʠʤ ʠ 
ʠʥʜʠʡʩʢʠʷ ʢʦʥʦʧ, ʥʘʧʦʜʦʙʷʚʘʱ ʥʘʰʠʪʝ ʛʨʲʩʪʠ, ʢʦʡʪʦ ʤʝʜʠʠʪʝ ʧʨʦʯʫʭʘ ʩ ʣʘʪʠʥʩʢʦʪʦ 
ʤʫ ʠʤʝ ʢʘʥʘʙʠʩ. ɺʲʧʨʝʢʠ ʩʲʧʨʦʪʠʚʘʪʘ ʥʘ ʥʘʰʠʪʝ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ, ʥʝʣʝʛʘʣʥʦʪʦ ʤʫ 
ʦʪʛʣʝʞʜʘʥʝ ʧʨʦʜʲʣʞʘʚʘ, ʟʘʱʦʪʦ ʟʘ ʥʘʰʝʪʦ ʙʝʜʥʦ ʥʘʩʝʣʝʥʠʝ ʧʨʦʜʘʞʙʘʪʘ ʤʫ ʥʘ 
ʥʝʣʝʛʘʣʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʠ ʜʦʭʦʜʠ.  

ɺ  ʢʨʘʷ ʥʘ 60-ʪʝ ʛʦʜʠʥʠ ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ ʚ ʪʦʛʘʚʘʰʥʠʷ ʆʙʱ 
ʧʘʟʘʨ ʚ ɿʘʧʘʜʥʘ ɽʚʨʦʧʘ ʩʝ ʧʦʩʪʘʚʠ ʥʘʯʘʣʦʪʦ ʥʘ ʝʜʥʘ ʥʦʚʘ ʧʦʣʠʪʠʢʘ-ʧʦʣʠʪʠʢʘʪʘ ʥʘ 
ʦʛʨʘʥʠʯʘʚʘʥʝ ʠʣʠ ʧʦʥʝ ʥʘ ʦʧʠʪʠ ʟʘ ʪʦʚʘ, ʥʘ ʩʚʨʲʭʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. ʆʧʨʝʜʝʣʷʭʘ ʩʝ 
ʢʚʦʪʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠ ʧʨʝʚʠʰʝʥʠʝ ʩʘ ʪʲʨʩʝʭʘ ʨʝʜʠʮʘ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 
ʥʘʢʘʟʘʥʠʷ. ʉʚʠʢʥʘʣʠʪʝ ʦʱʝ ʩʣʝʜ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʬʝʨʤʝʨʠ ʜʘ ʙʲʜʘʪ 
ʥʘʩʲʨʯʘʚʘʥʠ ʠ ʧʨʦʜʫʢʮʠʷʪʘ ʠʤ ʨʝʜʦʚʥʦ ʜʘ ʙʲʜʝ ʩʫʙʩʠʜʠʨʘʥʘ ʠ ʠʟʢʫʧʫʚʘʥʘ, 
ʨʝʘʛʠʨʘʭʘ ʙʫʨʥʦ ʠ ʦʪʨʠʮʘʪʝʣʥʦ. ʈʝʜʦʚʥʦ ʩʝ ʜʘʚʘʭʘ ʧʦ ʪʝʣʝʚʠʟʠʷʪʘ ʢʦʣʦʥʠ ʦʪ 
ʪʨʘʢʪʦʨʠ, ʢʦʠʪʦ ʧʨʦʪʝʩʪʠʨʘʪ ʧʦ ʤʘʛʠʩʪʨʘʣʠ ʠ ʧʦ ʧʣʦʱʘʜʠʪʝ ʥʘ ʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʝ, 
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ʩʪʘʜʘ ʦʚʮʝ ʧʦʜ ɸʡʬʝʣʦʚʘʪʘ ʢʫʣʘ, ʧʦʣʠʪʠʟʘʮʠʷʪʘ ʥʘ ʤʥʦʛʦʚʝʢʦʚʥʠʪʝ ʬʝʩʪʠʚʘʣʠ, 
ʢʘʨʥʘʚʘʣʠ ʠ ʬʝʩʪʦʚʝ, ʧʦʩʚʝʪʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʭʨʘʥʠ ʠ ʧʠʪʠʝʪʘ.  

ɺʩʝ ʧʦʚʝʯʝ ʭʨʘʥʠ ʠ ʥʘʧʠʪʢʠ ʯʨʝʟ ʨʝʢʣʘʤʘ ʠ ʘʛʨʝʩʠʚʥʘ ʥʘʜʥʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷ 
ʧʦʣʫʯʠʭʘ ʩʚʝʪʦʚʥʘ ʠʟʚʝʩʪʥʦʩʪ-ʂʦʢʘ ʢʦʣʘ ʠ ʇʝʧʩʠ ʢʦʣʘ, ʘʤʝʨʠʢʘʥʩʢʠʷʪ ʧʨʦʜʫʢʪ ʩ 
ʠʪʘʣʠʘʥʩʢʠ ʧʨʦʠʟʭʦʜ-ʧʠʮʘʪʘ. ɺʠʩʦʢʠʪʝ ʩʪʘʥʜʘʨʪʠ ʧʦʩʪʘʚʠʭʘ ʥʘ ʠʟʧʠʪʘʥʠʝ 
ʩʥʘʙʜʷʚʘʥʝʪʦ ʩ ʧʠʪʝʡʥʘ ʚʦʜʘ ʠ ʥʘ ʧʘʟʘʨʘ ʩʝ ʥʘʣʦʞʠʭʘ ʥʝ ʩʘʤʦ ʙʝʟʙʨʦʡ 
ʙʝʟʘʣʢʦʭʦʣʥʠ ʥʘʧʠʪʢʠ, ʥʦ ʠ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ. ʊʘʢʘ ʙʝ ʨʘʟʨʫʰʝʥ ʤʦʥʦʧʦʣʲʪ ʥʘ 
ʥʷʢʦʠ ʢʫʨʦʨʪʠ, ʠʟʚʝʩʪʥʠ ʩ ʙʲʨʜʫʯʝʪʘʪʘ ʟʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ ʟʘ ʧʠʝʥʝ, ʦʩʦʙʝʥʦ ʚ 
ʎʝʥʪʨʘʣʥʘ ɽʚʨʦʧʘ.  

ʅʘʡ-ʪʨʫʜʥʦ ʩʝ ʦʢʘʟʚʘ ʧʨʦʢʘʨʚʘʥʝʪʦ ʥʘ ʷʩʥʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ ʠ 
ʥʘʩʣʝʜʠʣʘʪʘ ʷ ʧʦʩʪʧʨʦʜʫʢʪʠʚʠʩʪʢʘ ʟʝʤʝʜʝʣʩʢʘ ʧʘʨʘʜʠʛʤʘ. ʄʥʦʛʦ ʦʪ ʧʦʩʦʯʝʥʠʪʝ 
ʚʝʯʝ ʦʩʦʙʝʥʦʩʪʠ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʠ ʟʘ ʜʚʝʪʝ. ʂʦʷ ʚʩʝ ʧʘʢ ʤʦʞʝ ʜʘ ʝ ʷʩʥʘʪʘ ʛʨʘʥʠʮʘ? 
ʉʧʦʨʝʜ ʥʘʩ, ʙʝʟ ʜʘ ʝ ʫʥʠʚʝʨʩʘʣʥʘ, ʥʦʚʘʪʘ ʦʙʱʝʩʪʚʝʥʘ ʨʦʣʷ ʥʘ ʝʢʦʣʦʛʠʷʪʘ ʤʦʞʝ ʜʘ 
ʩʝ ʧʨʠʝʤʝ ʟʘ ʛʨʘʥʠʮʘ. ʋ ʥʘʩ, ʤʘʢʘʨ ʠ ʩʲʩ ʦʙʷʩʥʠʤʦ ʟʘʢʲʩʥʝʥʠʝ ʦʪ ʥʷʢʦʣʢʦ 
ʜʝʩʝʪʠʣʝʪʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʟʚʠʪʠʪʝ ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʪʨʘʥʠ, ʢʘʪʦ ʩʠʤʚʦʣ ʥʘ 
ʧʨʦʙʣʝʤʠʪʝ ʩ ʦʢʦʣʥʘʪʘ ʠ ʧʨʠʨʦʜʥʘʪʘ ʩʨʝʜʘ ʝʢʦʣʦʛʠʷʪʘ ʟʘʧʦʯʥʘ ʧʣʘʭʦ ʜʘ ʩʝ 
ʩʧʦʤʝʥʘʚʘ ʦʪ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ. ʊʦʛʘʚʘ ʟʘʚʲʨʰʚʘʭʘ ʩʪʨʦʝʞʠʪʝ ʥʘ ʛʦʣʝʤʠʪʝ 
ʠʥʜʫʩʪʨʠʘʣʥʠ ʦʙʝʢʪʠ. ɽʢʦʣʦʛʠʯʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʦʪ ʯʫʞʙʠʥʘ ʚʝʯʝ ʥʝ ʤʦʞʝʰʝ ʜʘ 
ʩʣʫʞʠ ʟʘ ʢʨʠʪʠʢʘ ʢʲʤ ʙʫʨʞʦʘʟʥʠʷ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ, ʟʘʱʦʪʦ ʩʲʚʧʘʜʝʥʠʷʪʘ ʩ ʨʦʜʥʠʪʝ 
ʢʣʠʤʘʪʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʦʩʦʙʝʥʦ ʚ ʢʦʪʣʦʚʠʥʠʪʝ ʠ ʢʨʘʡ ʨʝʢʠʪʝ, ʨʘʩʪʷʭʘ. 
ʉʪʠʭʦʪʚʦʨʝʥʠʝʪʦ ɿʘʚʦʜ ʥʘ ɺʘʧʮʘʨʦʚ ʚʝʯʝ ʩʝ ʧʨʝʮʝʥʷʚʘʰʝ ʜʨʫʛʦ ʷʯʝ, ʨʘʩʪʝʰʝ 
ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʯʠʣʠʱʘ, ʩʣʘʚʘʪʘ ʥʘ ʉʘʥʜʘʥʩʢʠ.  

ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʠʟʚʝʞʜʘʥʘʪʘ ʟʝʤʝʜʝʣʩʢʘ ʧʨʦʜʫʢʮʠʷ ʚ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ ʦʪʤʨʷ 
ʢʘʪʦ ʮʝʣ ʠ ʧʦʣʠʪʠʢʘ. ʆʙʲʨʥʘ ʩʝ ʚʥʠʤʘʥʠʝ ʥʘ ʭʨʘʥʝʥʝʪʦ ʠ ʥʘʰʠʪʝ ʟʘʧʘʜʥʠ ʢʦʣʝʛʠ 
ʫʩʪʘʥʦʚʠʭʘ, ʯʝ ʚ ʪʨʘʜʠʮʠʷ ʚʝʯʝ ʩʝ ʝ ʧʨʝʚʲʨʥʘʣʦ ʩʘʤʦ ʯʘʩʪʠʯʥʦʪʦ ʠʟʷʞʜʘʥʝ ʠ 
ʠʟʭʚʲʨʣʷʥʝʪʦ ʥʘ ʯʘʩʪ ʦʪ ʛʦʜʥʠʷ ʭʨʘʥʠʪʝʣʝʥ ʧʨʦʜʫʢʪ. ʂʘʢʪʦ ʚʝʯʝ ʩʤʝ ʠʤʘʣʠ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʦʱʝ ʧʨʝʜʠ ʜʝʩʝʪʠʣʝʪʠʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʠʟʭʚʲʨʣʷʥʠʪʝ 
ʛʦʜʥʠ ʭʨʘʥʠ ʚ ɻʝʨʤʘʥʠʷ ʤʦʞʝ ʜʘ ʥʘʧʲʣʥʠ ʚʣʘʢʦʚʘ ʢʦʤʧʦʟʠʮʠʷ ʦʪ ɹʝʨʣʠʥ ʜʦ ʇʝʢʠʥ! 
ʇʦʤʥʠ ʩʝ ʢʘʢ ʧʨʠ ʧʲʨʚʠʪʝ ʥʠ ʧʦʩʝʱʝʥʠʷ ʚ ʭʨʘʥʠʪʝʣʥʠʪʝ ʤʘʛʘʟʠʥʠ ʥʘ ɿʘʧʘʜʥʘ 
ɽʚʨʦʧʘ ʙʷʭʤʝ ʫʜʠʚʝʥʠ ʦʪ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʨʘʟʬʘʩʦʚʢʠ ʠ ʙʝʟʙʨʦʡʥʠʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 
ɸ ʥʠʝ ʙʷʭʤʝ ʚʲʟʧʠʪʘʥʠ, ʯʝ ʥʘʰʝʪʦ ʦʚʯʝ ʙʷʣʦ ʩʘʣʘʤʫʨʝʥʦ ʩʠʨʝʥʝ ʝ ʥʘʡ-ʜʦʙʨʦ ʠ ʝ ʙʝʟ 
ʢʦʥʢʫʨʝʥʮʠʷ. ʇʦ-ʢʲʩʥʦ ʩʝ ʚʠʜʷ ʢʦʣʢʦ ʩʤʝ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʠé 

ʊʲʨʩʝʭʘ ʩʝ ʦʜʦʙʨʷʚʘʥʠ ʚ ʦʙʱʝʩʪʚʦʪʦ ʧʨʠʯʠʥʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 
ʩʚʲʨʭʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʟʘʱʦʪʦ ʥʝ ʝ ʪʘʡʥʘ, ʯʝ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʧʝʯʘʣʙʠʪʝ ʦʧʨʝʜʝʣʷʪ 
ʦʙʱʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ. ʇʨʝʟ 1972ʛ. ʧʨʝʟʠʜʝʥʪʲʪ ʥʘ ʉɸʑ ʈʠʯʘʨʜ ʅʠʢʩʲʥ ʦʙʷʚʠ 
ñʧʦʣʠʪʠʢʘʪʘ ʥʘ ʘʛʨʦʩʠʣʘʪʘñ. ɸʤʝʨʠʢʘʥʩʢʠʪʝ ʩʧʲʪʥʠʮʠ ʙʷʭʘ ʩʥʠʤʘʣʠ ʣʦʰʦʪʦ 
ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʲʚʝʪʩʢʠʪʝ ʥʠʚʠ ʠ ʧʨʝʜʚʠʞʜʘʥʠʷʪʘ ʟʘ ʣʦʰʘ ʨʝʢʦʣʪʘ ʚʝʱʘʝʭʘ, ʯʝ 
ʙʠʚʰʠʷ ʉʉʉʈ ʱʝ ʪʨʷʙʚʘ ʜʘ ʚʥʝʩʝ ʦʢʦʣʦ 50 ʤʣʥ. ʪʦʥʘ ʟʲʨʥʦ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʩʝ 
ʥʫʞʜʘʝ ʠ ʦʪ ʘʤʝʨʠʢʘʥʩʢʠ ʪʨʲʙʠ ʟʘ ʩʚʦʠʪʝ ʥʝʬʪʦ- ʠ ʛʘʟʦʧʨʦʚʦʜʠ. ʊʘʢʘ ʯʝ ʜʥʝʰʥʠʪʝ 
ʧʦʣʠʪʠʢʠ ʥʘ ʝʤʙʘʨʛʦ ʥʝ ʩʘ ʥʷʢʘʢʚʘ ʥʦʚʦʩʪ.  

ʇʨʝʟ 80-ʪʝ ʛʦʜʠʥʠ ʙʫʥʪʘʨʠʪʝ ʦʪ ʪʝʨʦʨʠʩʪʠʯʥʠʪʝ ʛʨʫʧʠ ʚ ɻʝʨʤʘʥʠʷ ʠ ʀʪʘʣʠʷ 
ʟʘʪʠʭʥʘʭʘ ʠ ʥʘ ʪʷʭʥʦ ʤʝʩʪʦ ʩʝ ʧʦʷʚʠʭʘ ʟʝʣʝʥʠʪʝ ʝʢʦʣʦʛʠʯʥʠ ʜʚʠʞʝʥʠʷ. ʊʝʭʥʠʪʝ 
ʠʩʢʘʥʠʷ ʧʲʨʚʦʥʘʯʘʣʥʦ ʥʷʤʘʭʘ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʘʛʨʦʙʠʟʥʝʩʘ, ʥʦ ʪʘʢʘʚʘ ʙʝ ʥʘʧʨʘʚʝʥʘ 
ʧʦ-ʢʲʩʥʦ ʦʪ ʥʦʚʠʪʝ ʟʝʣʝʥʠ ʧʘʨʪʠʠ, ʚ ʯʠʠʪʦ ʧʨʦʛʨʘʤʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʢʘʯʝʩʪʚʝʥʠʪʝ 
ʭʨʘʥʠ ʠ ʥʘʧʠʪʢʘ ʥʘʤʠʨʘʭʘ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ. ʌʨʝʥʩʢʠʪʝ ʠ ʦʩʦʙʝʥʦ ʠʩʧʘʥʩʢʠʪʝ 
ʢʦʤʫʥʠʩʪʠ ʚ ʣʠʮʝʪʦ ʥʘ ʛʝʥʝʨʘʣʥʠʷ ʩʠ ʩʝʢʨʝʪʘʨ ʉʘʥʪʷʛʦ ʂʘʨʠʣʴʦ ʦʙʷʚʠʭʘ ʦʪʢʘʟ ʦʪ 
ʩʲʚʝʪʩʢʠʪʝ ʚʲʟʛʣʝʜʠ, ʥʘʣʦʞʝʥʠ ʚ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ ʠ ʟʘʛʦʚʦʨʠʭʘ ʟʘ Ăʝʚʨʦʢʦʤʫʥʠʟʲʤñ ʠ 
Ăʩʦʮʠʘʣʠʟʲʤ ʩ ʯʦʚʝʰʢʦ ʣʠʮʝñ. ʈʘʟʣʠʢʘʪʘ ʦʪ ʯʝʰʢʘʪʘ ʧʨʦʣʝʪ ʦʪ 1968ʛ. ʠ ʫʥʛʘʨʩʢʘʪʘ 
ʨʝʚʦʣʶʮʠʷ ʦʪ 1956ʛ. ʙʝʰʝ ʠʤʝʥʥʦ ʚ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʝʢʦʣʦʛʠʷʪʘ, ʢʦʷʪʦ ʚʩʝ ʦʱʝ 
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ʣʠʧʩʚʘʰʝ ʚ ʧʦʣʠʪʠʢʠʪʝ ʠ ʨʲʢʦʚʦʜʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʜʦʢʫʤʝʥʪʠ ʦʪ ʉʉʉʈ ʠ ʀʟʪʦʯʥʘ 
ɽʚʨʦʧʘ.  

ʇʦ ʩʲʱʦʪʦ ʚʨʝʤʝ ʟʘʧʦʯʥʘ ʝʜʥʘ ʝʧʦʭʘʣʥʘ ʪʠʭʘ ʧʨʦʤʷʥʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ 
ʪʝʨʠʪʦʨʠʷʪʘ, ʚ ʢʦʷʪʦ ʘʛʨʦʙʠʟʥʝʩʲʪ ʠ ʝʢʦʣʦʛʠʷʪʘ ʠʤʘʭʘ ʚʦʜʝʱʦ ʟʥʘʯʝʥʠʝ. ʀʜʝ ʨʝʯ ʥʘ 
ʢʨʘʷ ʥʘ ʧʨʦʧʦʚʷʜʚʘʥʝʪʦ ʠ ʤʦʜʝʨʥʦʩʪʪʘ ʥʘ ʫʨʙʘʥʠʟʘʮʠʷʪʘ ʚ ʥʘʡ-ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ. 
ʇʨʠʠʞʜʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʢʦʥʦʤʠʢʘ ʚ ʛʨʘʜʦʚʝʪʝ, ʜʦʚʝʣʦ ʜʦ 
ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʢʦʥʫʨʙʘʮʠʠ ʠ ʘʛʣʦʤʝʨʘʮʠʠ ʩ ʜʝʩʝʪʢʠ ʭʠʣʷʜʠ ʢʚʘʜʨʘʪʥʠ ʢʠʣʦʤʝʪʨʠ 
ʧʣʦʱ ʠ ʜʝʩʝʪʢʠ ʤʠʣʠʦʥʠ ʥʘʩʝʣʝʥʠʝ-ʧʦʪʨʝʙʠʪʝʣ ʩʪʨʝʩʥʘ ʧʦʣʠʪʠʮʠ, ʚʩʷʢʘʢʚʠ 
ʦʙʱʝʩʪʚʝʥʠʮʠ, ʫʯʝʥʠ, ʙʦʛʘʪʠʪʝ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʠʪʝ ʝʣʠʪʠ. ʇʘʧʘʪʘ ʠ ʜʥʝʩ ʧʨʦʜʲʣʞʘʚʘ 
Ăʥʘ ʠʥʘʪñ ʜʘ ʧʨʠʟʦʚʘʚʘ ñUrbi et Orbiò, ʩʠʨʝʯ Ăʂʲʤ ʛʨʘʜʘ (ʈʠʤ) ʠ ʢʲʤ ʉʚʝʪʘñ. ʅʝʛʦʚʦʪʦ 
ʪʨʘʜʠʮʠʦʥʥʦ ʤʥʦʛʦʚʝʢʦʚʥʦ ʦʙʨʲʱʝʥʠʝ ʦʪ ʜʝʩʝʪʠʣʝʪʠʷ ʥʝ ʝ ʤʦʜʝʨʥʦ ʟʘ ʨʠʤʩʢʠʪʝ 
ʛʨʘʞʜʘʥʠ ʠ ʥʘ ʧʣʦʱʘʜʘ ʉʘʥ ʄʘʨʢʦ ʛʦ ʩʣʫʰʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʷʨʚʘʱʠ ʪʫʨʠʩʪʠ. 

ʉʣʝʜ ʉɸʑ ʦʪ ʢʨʘʷ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʚ ɿʘʧʘʜʥʘ ʠ ʎʝʥʪʨʘʣʥʘ ɽʚʨʦʧʘ (ʪʦʛʘʚʘʰʥʠʷ 
ʬʦʨʤʘʪ ʥʘ ɽʉ) ʷʩʥʠ ʦʯʝʨʪʘʥʠʷ ʟʘʧʦʯʥʘ ʜʘ ʧʨʠʜʦʙʠʚʘ ʨʫʨʘʣʠʟʤʘ ʢʘʪʦ ʦʧʦʥʝʥʪ ʥʘ 
ʫʨʙʘʥʠʟʤʘ ʥʝ ʩʘʤʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʠ ʠʢʦʥʦʤʠʢʘʪʘ, ʥʦ ʠ ʚ ʙʠʪʘ ʠ 
ʢʫʣʪʫʨʘʪʘ ʥʘ ʭʦʨʘʪʘ.  

ʄʦʜʝʣʲʪ Ăʮʝʥʪʲʨ-ʧʝʨʠʬʝʨʠʷñ, ʢʦʡʪʦ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʟʘʣʦʞʠ ʬʦʥ ʊʶʥʝʥ ʦʱʝ ʧʨʝʟ 
1826 ʛ. ʚ ʩʚʦʷʪʘ Ăʀʟʦʣʠʨʘʥʘʪʘ ʜʲʨʞʘʚʘñ ʚ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʘʪʘ ʠ 
ʧʦʩʪʧʨʦʜʫʢʪʠʚʥʘʪʘ ʧʘʨʘʜʠʛʤʘ ʩʝ ʧʨʦʷʚʷʚʘʰʝ ʛʣʘʚʥʦ ʯʨʝʟ ʢʨʘʡʛʨʘʜʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ.  
ɻʨʘʜʦʚʝʪʝ ʩʝ ʨʘʟʰʠʨʷʚʘʭʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʦʢʦʣʥʠʪʝ ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ ʠ ʟʝʤʝʜʝʣʠʝʪʦ 
ʦʪʩʪʲʧʚʘʰʝ ʠ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʰʝ ʚ ʫʛʦʜʘ ʥʘ ʩʲʱʠʪʝ ʪʝʟʠ ʛʨʘʜʦʚʝ. ɹʫʨʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʲʨʛʦʚʠʷʪʘ ʨʘʟʤʠ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ 
ʢʨʘʡʛʨʘʜʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʠ ʟʝʤʝʜʝʣʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʨʘʡʦʥʠ, ʥʦ ʚ 
ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ ʜʲʨʞʘʚʘʪʘ ʩʲʟʥʘʪʝʣʥʦ ʩʫʙʩʠʜʠʨʘ ʢʨʘʡʛʨʘʜʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʢʘʪʦ 
ʯʘʩʪ ʦʪ ʤʦʜʝʨʥʘʪʘ ʧʦʣʠʪʠʢʘ ʥʘ ʨʫʨʘʣʥʠʪʝ ʨʘʡʦʥʠ ʢʨʘʡ ʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʝ. ʅʦ ʪʘʟʠ 
ʧʦʣʠʪʠʢʘ ʝ ʚʝʯʝ ʯʘʩʪ ʦʪ ʪʲʨʩʝʥʘʪʘ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ. ʊʘʟʠ, ʯʝʪʚʲʨʪʘ ʧʦ ʨʝʜ, 
ʟʝʤʝʜʝʣʩʢʘ ʧʘʨʘʜʠʛʤʘ ʧʨʘʚʠ ʧʲʨʚʠʪʝ ʩʠ ʩʪʲʧʢʠ ʠ ʦʱʝ ʥʝ ʝ ʥʘʤʝʨʠʣʘ ʷʩʥʘʪʘ ʩʠ ʮʝʣ 
ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʜʢʨʝʧʷʱʠ ʧʦʣʠʪʠʢʠ. ɿʘ ʥʝʷ ʩʝ ʫʧʦʪʨʝʙʷʚʘʪ ʧʦʥʷʪʠʷ ʢʘʪʦ ʝʢʦʣʦʛʠʷ, 
ʟʝʣʝʥʘ ʠʢʦʥʦʤʠʢʘ, ʪʝʨʠʪʦʨʠʘʣʝʥ ʧʦʜʭʦʜ, ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘ, ʩʪʨʘʪʝʛʠʠ, ʅɸʊʋʈɸ 
2000 ʠ ʜʨʫʛʠ.  

ɸʢʦ ʧʨʠʝʤʝʤ ʥʠʜʝʨʣʘʥʜʩʢʘʪʘ ʛʨʘʞʜʘʥʩʢʘ ʠʥʠʮʠʘʪʠʚʘ Leader ʟʘ ʧʨʦʱʲʧʘʣʥʠʢʘ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʨʫʨʘʣʥʦ ʨʘʟʚʠʪʠʝ, ʪʦ ʥʦʚʘʪʘ ʟʝʤʝʜʝʣʩʢʘ 
ʧʘʨʘʜʠʛʤʘ ʧʨʠʜʦʙʠʚʘ ʧʦ-ʷʩʥʠ ʦʯʝʨʪʘʥʠʷ. ʗʚʥʦ ʪʷ ʚʝʯʝ ʥʝ ʝ ʪʦʣʢʦʚʘ ʠʣʠ ʩʘʤʦ 
ʠʢʦʥʦʤʠʯʝʩʢʘ, ʢʘʢʪʦ ʥʝʡʥʠʪʝ ʧʨʝʜʰʝʩʪʚʝʥʠʯʢʠ. ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʨʫʨʘʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʝ 
ʥʘʚʘʢʩʚʘʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʦʭʦʜʠʪʝ, ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ ʥʘ 
ʨʫʨʘʣʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦ-ʚʠʩʦʢʠʷ ʞʠʟʥʝʥ ʩʪʘʥʜʘʨʪ ʚ ʛʨʘʜʦʚʝʪʝ. 
ʗʚʠʭʘ ʩʝ ʧʦʥʷʪʠʷʪʘ ʜʝʫʨʙʘʥʠʟʘʮʠʷ ʠ ʨʫʨʘʣʠʟʘʮʠʷ ʢʘʪʦ ʢʦʥʪʨʘʧʫʥʢʪ ʥʘ 
ʫʨʙʘʥʠʟʘʮʠʷʪʘ, ʘ ʟʝʣʝʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚ ʟʦʥʠ ʠʟʚʲʥ ʛʦʣʝʤʠʪʝ 
ʛʨʘʜʦʚʝ.  

ʇʨʝʜʚʠʜ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʠʥʩʪʠʪʫʪʘ-ʜʦʤʘʢʠʥ ʠ ʢʦʣʝʛʠʘʣʥʦʪʦ ʪʨʘʜʠʮʠʦʥʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʣʝʛʠʘʣʥʦʩʪ ʩ ʛʝʦʛʨʘʬʠʪʝ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʱʝ ʦʪʙʝʣʝʞʠʤ 
ʥʦʚʦʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ. ɿʝʤʝʜʝʣʩʢʠʪʝ ʙʦʨʩʠ, ʝʣʝʢʪʨʦʥʥʠʪʝ 
ʢʘʜʘʩʪʨʠ ʠ ʦʩʦʙʝʥʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʷʱʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ 
ʢʲʤ ʪʷʭʥʦʪʦ ʢʘʯʝʩʪʚʦ ʩʘ ʚʩʝʢʠʜʥʝʚʠʝ ʠ ʨʝʘʣʥʦʩʪ ʚ ʨʘʟʚʠʪʠʪʝ ʜʲʨʞʘʚʠ.  

ɺʩʝ ʦʱʝ ʥʷʤʘ ʩʪʘʙʠʣʝʥ ʠ ʷʩʝʥ ʤʝʭʘʥʠʟʲʤ ʢʘʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʩʚʨʲʭʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 
ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʧʨʦʜʫʢʮʠʷ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʝ ɽʉ ʠ ʥʝʛʦʚʘʪʘ ʆʙʱʘ ʧʦʣʠʪʠʢʘ. 
ʆʙʷʚʷʚʘʥʠʪʝ ʥʘ ʢʥʠʛʘ ʧʦʣʠʪʠʢʠ ʠ ʧʨʠʥʮʠʧʠ ʥʘ ʢʦʭʝʟʠʷ ʠ ʩʫʙʩʠʜʠʘʨʥʦʩʪ ʩʘ ʚ ʧʲʣʝʥ 
ʧʨʦʚʘʣ. ʀ ʧʦ ʚʝʨʪʠʢʘʣʘʪʘ-ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ-ʠ ʧʦ ʭʦʨʠʟʦʥʪʘʣʘʪʘ-ʤʝʞʜʫʨʝʛʠʦʥʘʣʥʠʪʝ 
ʨʘʟʣʠʯʠʷ-ʨʘʟʣʠʯʠʷʪʘ ʥʘʨʘʩʪʚʘʪ. ʊ.ʝ. ʙʦʛʘʪʠʪʝ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʙʦʛʘʪʠ ʠ ʪ.ʥ. 
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ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʛʣʘʚʥʠʷʪ ʚʲʧʨʦʩ,-Ăʂʘʢ ʩʪʦʠ ʟʝʤʝʜʝʣʠʝʪʦ ʚ ɹʲʣʛʘʨʠʷñ? ʂʘʢʪʦ 
ʚʝʯʝ ʩʤʝ ʠʤʘʣʠ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʢʘʞʝʤ, ʙʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʝ ʤʥʦʛʦ ʧʦ-ʨʘʟʣʠʯʥʦ 
ʦʪ ʟʝʤʝʜʝʣʠʝʪʦ ʥʘ ʚʦʜʝʱʠʪʝ ʩʪʨʘʥʠ ʚ ɽʉ. ʋ ʥʘʩ ʩʝ ʩʨʝʱʘʪ ʙʝʣʝʟʠʪʝ ʥʘ ʚʩʠʯʢʠ 
ʟʝʤʝʜʝʣʩʢʠ ʧʘʨʘʜʠʛʤʠ ʝʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʟʠ ʩʠʪʫʘʮʠʷ ʤʦʞʝ ʦʪ ʪʝʦʨʝʪʠʯʥʘ ʛʣʝʜʥʘ 
ʪʦʯʢʘ ʠ ʦʪ ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʥʘ ʬʝʨʤʝʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ, ʢʦʝʪʦ ʫ ʥʘʩ ʣʠʧʩʚʘ, ʜʘ ʝ 
ʧʘʨʘʜʦʢʩʘʣʥʘ, ʥʦ ʪʷ ʝ ʨʝʘʣʥʦʩʪ. ʊʘʟʠ ʨʝʘʣʥʦʩʪ ʧʦʢʘʟʚʘ, ʯʝ ɹʲʣʛʘʨʠʷ ʧʨʦʜʲʣʞʘʚʘ 
ʥʘʩʣʝʜʩʪʚʦʪʦ ʦʪ ʩʦʮʠʘʣʠʟʤʘ ʜʘ ʥʝ ʜʦʚʲʨʰʚʘ ʨʘʟʚʠʪʠʝʪʦ ʩʠ ʠ ʜʘ ʤʠʥʘʚʘ ʦʪ ʟʘʜʘʯʘ ʠ 
ʮʝʣ ʚ ʥʦʚʠ ʪʘʢʠʚʘ, ʦʪ ʧʝʨʠʦʜ ʚ ʧʝʨʠʦʜ, ʙʝʟ ʜʘ ʦʪʯʠʪʘ ʧʦʩʪʠʛʥʘʪʦʪʦ ʠ ʜʘ ʧʦʝʤʘ 
ʦʪʛʦʚʦʨʥʦʩʪ.  

ʉʚʠʜʝʪʝʣʠ ʩʤʝ ʥʘ ʠʟʫʤʣʝʥʠʝʪʦ ʥʘ ʯʫʞʜʠ ʬʝʨʤʝʨʠ ʠ ʫʯʝʥʠ ʧʨʠ ʚʠʜʘ ʥʘ ʚʧʨʷʛ ʦʪ 
ʢʨʘʚʘ ʠ ʤʘʛʘʨʝ, ʧʨʠ ʤʘʛʘʨʝʰʢʘ ʠ ʢʦʥʩʢʘ ʦʨʘʥ. ʅʘʪʫʨʘʣʥʘʪʘ ʨʘʟʤʷʥʘ ʥʘ ʟʲʨʥʦ ʠʣʠ 
ʞʠʚʦʪʥʠ, ʟʘʪʚʦʨʝʥʦʪʦ ʟʘ ʧʘʟʘʨʘ ʜʚʦʨʥʦ ʜʦʤʘʰʥʦ ʟʝʤʝʜʝʣʠʝ, ʠ ʦʱʝ ʥʘʰʠ ʨʝʘʣʥʦʩʪʠ 
ʩʘ ʦʩʪʘʪʲʢ ʦʪ ʜʘʣʝʯʥʠ ʚʝʢʦʚʝ ʠ ʦʪ ʧʨʝʜʧʨʦʜʫʢʪʠʚʠʩʪʢʘʪʘ ʧʘʨʘʜʠʛʤʘ. ʇʦʫʯʠʪʝʣʝʥ ʝ 
ʥʝʫʩʧʝʭʲʪ ʥʘ ʜʲʨʞʘʚʘʪʘ ʢʲʤ ʜʦʤʘʰʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʨʘʥʠ ʠ ʘʣʢʦʭʦʣʥʠ 
ʥʘʧʠʪʢʠ. ɼʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ ʩʠ ʟʘʪʚʘʨʷʪ ʪʨʘʜʠʮʠʦʥʥʦ ʦʯʠʪʝ ʢʲʤ ʥʝʣʝʛʘʣʥʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʣʢʦʭʦʣ. ɸ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʫʨʢʘʥʠ ʠ ʪʫʨʰʠʠ, ʥʘ 
ʢʠʩʝʣʦ ʟʝʣʝ ʧʦ ʤʘʟʝʪʘʪʘ ʫ ʥʘʩ ʝ ʟʘʙʨʘʚʝʥʦ ʦʪ ʚʝʢ ʚ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ!   

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʨʝʤʝʞʘ ʩʠ ʜʘ ʠʟʛʣʝʞʜʘʤʝ ʨʘʚʥʠ ʩ ʜʨʫʛʠʪʝ ʠ ʧʦ-ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʠʟʙʝʛʥʝʤ 
ʢʦʤʝʥʪʘʨʘ, ʯʝ ʩʤʝ ʚ ɽʉ ʧʦ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠ, ʘ ʥʝ ʧʦ ʜʨʫʛʠ ʧʨʠʯʠʥʠ, ʥʠʝ ʥʝ ʩʤʝ 
ʘʢʪʠʚʥʠ ʯʣʝʥʦʚʝ, ʥʝ ʫʯʘʩʪʚʘʤʝ ʚ ʜʝʙʘʪʘ ʟʘ ʙʲʜʝʱʘʪʘ ʦʙʱʘ ʟʝʤʝʜʝʣʩʢʘ, ʘ ʥʝ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ, ʧʦʣʠʪʠʢʘ. ʀ ʢʘʢ ʜʘ ʫʯʘʩʪʚʘʤʝ, ʩʣʝʜ ʢʘʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ 
ʥʘʰʝʪʦ ʟʝʤʝʜʝʣʠʝ ʠʤʘ ʝʣʝʤʝʥʪʠ ʥʘ ʨʘʟʚʠʪʠʝ, ʢʦʠʪʦ ʥʘ ɿʘʧʘʜ ʦʪʜʘʚʥʘ ʩʘ ʚ ʤʫʟʝʷ. ʉ  
ʢʘʢʚʦ ʤʦʜʝʨʥʦ ʠ ʥʦʚʦ ʜʘ ʫʯʘʩʪʚʘʤʝ? ʅʘʧʨʠʤʝʨ, ʚʩʝ ʦʱʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʥʘʰʝʪʦ 
ʥʘʩʝʣʝʥʠʝ ʝ ʜʨʝʙʝʥ ʟʝʤʝʜʝʣʩʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ, ʢʦʡʪʦ ʩʲʟʥʘʪʝʣʥʦ ʝ ʜʲʨʞʘʥ ʦʪ 
ʙʲʣʛʘʨʩʢʘʪʘ ʜʲʨʞʘʚʘ ʠʟʚʲʥ ʦʙʩʝʛʘ ʥʘ ʩʫʙʩʠʜʠʠʪʝ. ɼʦʨʠ ʩʝ ʯʫʭʘ ʯʠʥʦʚʥʠʯʝʩʢʠ 
ʦʧʨʝʜʝʣʝʥʠʷ, ʯʝ ʪʦʚʘ ʜʨʝʙʥʦ, ʥʝʨʝʛʠʩʪʨʠʨʘʥʦ ʚ ʦʙʱʠʥʘʪʘ ʟʝʤʝʜʝʣʠʝ, ʝ ʚ Ăʩʠʚʠʷ 
ʩʝʢʪʦʨñ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʝ ʥʝʟʘʢʦʥʥʦ ʠ ʚʨʝʜʥʦ! ɸ ʢʘʢʚʦ ʜʘ ʢʘʞʝʤ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʥʘʰʠʪʝ ʟʝʤʝʜʝʣʮʠ? ʉʣʝʜ ʢʦʣʢʦ ʚʨʝʤʝ, ʜʘ ʥʝ ʢʘʞʝʤ 
ʜʝʩʝʪʠʣʝʪʠʷ, ʙʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ ʱʝ ʩʝ ʧʨʘʚʠ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʠ ʥʷʤʘ ʜʘ ʝ 
ʩʶʥʛʝʨ ʠ ʧʨʠʩʪʘʥʠʱʝ ʟʘ ʠʟʭʚʲʨʣʝʥʠʪʝ ʦʪ ʦʩʪʘʥʘʣʘʪʘ ʠʢʦʥʦʤʠʢʘ ʭʦʨʘ, ʥʷʤʘ ʜʘ 
ʘʥʛʘʞʠʨʘ ʮʷʣʦʪʦ ʜʥʝʚʥʦ ʚʨʝʤʝ ʥʘ ʧʦʚʝʯʝʪʦ ʧʝʥʩʠʦʥʝʨʠ?  

ɺ ʢʨʘʷ ʱʝ ʧʦʩʪʘʚʠʤ ʥʘ ʜʠʩʢʫʩʠʷ ʢʘʪʦ ʚʲʧʨʦʩʠ ʥʷʢʦʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʟʝʤʝʜʝʣʩʢʠ 
ʧʨʦʙʣʝʤʠ: 

1. ʇʦʣʠʪʠʢʘʪʘ ʠ ʥʝʡʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘʱʦ ʝ ʥʘʨʝʯʝʥʘ Ăʩʝʣʩʢʘñ, ʩʲʩ Ăʩʝʣʩʢʠ 
ʨʘʡʦʥʠñ, ʘ ʚ ʮʷʣ ʩʚʷʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʩʲʩʝʜʥʠʪʝ ʩʣʘʚʷʥʩʢʠ ʩʪʨʘʥʠ ʝ ʨʫʨʘʣʥʘ. 
ɿʘʱʦ ʥʝ ʩʘ ʨʘʟʙʠʨʘ ʨʘʟʣʠʢʘʪʘ ʠ ʥʝ ʩʝ ʧʦʟʥʘʚʘ ʨʫʨʘʣʠʟʤʘ? 

2. ɿʘʱʦ ʚʪʦʨʠʷʪ ʩʪʲʣʙ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʨʫʨʘʣʥʠʪʝ ʨʘʡʦʥʠ ʝ ʤʠʥʠʘʪʶʨʘ ʠ 
ʚʩʲʱʥʦʩʪ ʠʤʘʤʝ ʝʜʥʘ ʟʝʤʝʜʝʣʩʢʘ, ʧʦ ʥʦʚʦʤʫ ʩʝʢʪʦʨʥʘ, ʘ ʧʦ ʩʪʘʨʦʤʫ 
ʟʝʤʝʜʝʣʩʢʘ ʦʪʨʘʩʣʦʚʘ ʧʨʦʛʨʘʤʘ, ʚ ʢʦʷʪʦ ʧʦʩʪʦʷʥʥʦ ʩʝ ʧʨʘʚʷʪ ʦʧʠʪʠ ʠ ʤʘʣʢʦʪʦ 
ʧʘʨʠ ʟʘ ʨʫʨʘʣʥʦ ʨʘʟʚʠʪʠʝ ʜʘ ʙʲʜʘʪ ʧʨʝʭʚʲʨʣʝʥʠ ʚ ʟʝʤʝʜʝʣʠʝʪʦ? 

3. ʉʣʝʜ ʢʘʪʦ ʝʜʥʘ ʧʨʦʛʨʘʤʘ ʝ ʥʘʮʠʦʥʘʣʥʘ ʠ ʥʘʜʭʚʲʨʣʷ ʚ ʦʙʭʚʘʪʘ ʩʠ 9/10 
ʦʪ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʪʷ ʥʝ ʝ ʣʠ ʨʝʛʠʦʥʘʣʥʘ ʠ ʟʘʱʦ ʥʝ ʝ ʢʲʤ 
ʨʝʛʠʦʥʘʣʥʦʪʦ ʤʠʥʠʩʪʝʨʩʪʚʦ, ʠʣʠ ʪʦ ʝ ʩʘʤʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʧʲʪʥʠʪʝ ʩʪʨʦʝʞʠ? 
ʂʣʶʯʦʚʦʪʦ ʧʦʥʷʪʠʝ ʝ Ăʨʘʡʦʥʠñ, ʤʠʥʠʩʪʝʨʩʪʚʦʪʦ Ăʠʤñ ʝ Ăʨʝʛʠʦʥʘʣʥʦñ, ʘ 
ʧʨʦʛʨʘʤʘʪʘ ʝ ʚ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʥʷʤʘ ʥʠʢʘʢʚʠ ʨʝʛʠʦʥʘʣʠʩʪʠ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʡ. 
ɺ ʧʨʦʛʨʘʤʘʪʘ ʥʷʤʘ ʨʝʛʠʦʥʘʣʠʟʲʤ. 
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4. ɿʘʱʦ ʥʝ ʩʝ ʬʠʥʘʥʩʠʨʘʪ ʧʨʷʢʦ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʥʝ ʩʝ ʧʨʠʝʤʘ ʧʣʘʥ ʟʘ 
ʧʨʝʫʩʪʨʦʡʩʪʚʦʪʦ ʥʘ ʥʘʰʝʪʦ ʟʝʤʝʜʝʣʠʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʦʪʠʯʘʱʠʪʝ ʧʨʠʨʦʜʥʠ 
ʧʨʦʤʝʥʠ, ʦʩʦʙʝʥʦ ʚ ʪʝʨʠʪʦʨʠʘʣʝʥ ʧʣʘʥ? 
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Resume 

Grapes is a very requested.nutritious product with nutritional and pharmaceutical 
properties. The varieties of table grapes are appreciated by the consumer for the loose 
and moderately dense, beautiful grapes, for the large size  and beautiful rails of different 
colors, with a pleasant taste and with a harmonious content of sugar and acidity.In grapes, 
the absence of seeds is considered a special form of infertility and is characterized by the 
complete absence of them in the berry or the presence of only their basic elements in the 
embryonic state. For this reason, it is necessary to breed varieties without seeds.This 
paper presents the new white, green-yellow, pink, Greek resistant table seedless grapes 
varieties çCallinicosè, "Savvas", ñElkistikosò, ñGiannakisò, andñVoriosò ò which were 
created from 2012 to 2016 by breeder P. Zamanidis with the method of hybridization at the 
Athens vineyard of the Institute of Olive, Subtropical Plants and Vine. The varieties created 
by crossing of the varieties between American, European grapevine species and Far East 
varieties (V. Amurensis). The duration of these varieties from budburst to maturity are 134-
155 days. The varieties are very strong with large shoots growth (2, 1 - 3, 0 m). The 
growth of shoots is higher over 95%. The flowers are morphologically and physiologically 
hermaphrodite. The yield is high (30-40 t grapes / ha). The skin is of thick and high 
strength. Peel is thin and strong. The pulp is juicy, with a varietal flavor. The sugar content 
is high. They have high resistance to fungal diseases, insects, high resistance to low 
temperatures, high resistance to drought and tolerant in Phylloxera.. They are intended for 
edible use and raisin. They are kept for a long time in refrigerators and has excellent 
transport behavior. 

Some of them can be used as a resistance donors, in fungal diseases, low temperature 
and insects, in the genetic improvement of vitis venifera varieties. 

Key words: seedless, grapes, weight of bunches and berries, interspecific hybrid, 
productivity, rudiments of seeds, breeding, variety, yield.  

 

 

Introduction 

In the multi-year study of the International Grapevine Genetic Bank it has been shown that 
seedless table varieties with resistance disease and cold are minimal. The main factor in 
increasing the productivity of vineyards was and is the improvement of the varieties 
through selection and introduction of varieties. The method of obtaining grape varieties 
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with group resistance to biotic and abiotic environmental conditions remains remains 
intermediate hybridization. In the last quarter of the century, interest in seedless grapes 
has increased worldwide, with consumer demand growing more for fresh seedless grapes 
than for raisins. This fact shows the relevance of the work for the selection of grapes for 
seedlles. In all countries where ongoing breeding work on creating varieties of seedless 
grapes, using hybridization methods both within the species Vitis vinifera L. and among 
other vine species. The main goal of genetic improvement of the vine is to create high-
quality, productive and adaptable varieties resistant to phylloxera and mycological 
diseases, suitable for growing self-rooted. The created cultivars are complex hybrids 
between European - American and Asian species of vine. 

 

Material and methods  

A thorough study of the genetic material of the Bank of the Vine Department parents 
selected for the crossing (2,7). This paper presents the new Greek table varieties grapes 
with the method of hybridization at the Athens vineyard of the Institute of Olive, Subtropical 
Plants and Vine. The vineyard is located in Lykovrisi, on the north-eastern side of Attica 
(37 58 north latitude) and at an altitude of about 200 meters above sea level. The climate 
of the area is subtropical, Mediterranean, with warm and dry summer and mild winter. The 
rainfall varies from 350-600 mm per year and the rains prevail during the winter months. 
The absolute high temperatures reach 46oC (2007), while the critical temperatures for the 
vine (400C and above) are recorded in this zone almost every year with strong winds 
(Kifissia Meteorological Station) (1). The breedings ware made between varieties of 
different ecological and geographic zones, ware applied the process of crossing 
(emasculation, isolation of emasculated flower, pollen harvest and breeding) (4) (9).  
Harvest grapes stratification seeding, seeding planting, cultivation of hybrid seedlings and 
selecting the best seedlings for candidate varieties. The cultivations of the varieties ware 
done in a linear one-sided royat shape and a trunk height of 0.80m. Cultivations of the new 
varieties (pruning, soil treatment, fertilization, irrigation, pest and disease) ware done with 
established know-how. (8). This paper describes the creation and study of the new 
tabcompared to other varieties of Vitis vinifera.les grapes varieties with resistance to 
phylloxera, fungal diseases and unfavorable cold climatic conditions in line with the 
methodology of the International Organization of Vine and Wine (OIV 2013) (3). This paper 
presents the new white, green-yellow, pink, Greek resistant table seedless grapes 
varieties çCallinicosè, "Savvas", ñElkistikosò, ñGiannakisò, and ñVoriosò ò which were 
created from 2012 to 2016 by breeder P. Zamanidis with the method of hybridization at the 
Athens vineyard of the Institute of Olive, Subtropical Plants and Vine. 

 

Results and Discussion 

Callinicos The variety created by crossing by resistant table variety "Georgakis" with the 

variety "Soultanina". The duration of the "Callinicos" variety from budburst to maturity is 
135-145 days (629-5). The variety is strong with large shoots growth (2.1 - 3.0 m). (351-7). 
The growth of shoots is higher over 95% (604-9). The flowers are morphologically and 
physiologically hermaphrodite (151-3). The yield is moderate (3-4 t grapes / ha) (504-5). 
Figure 1-2 shows the top of a young stem, in Fig.compared to other varieties of 
Vitisvinifera. 3-4 the young leaf of the variety. The shoots growth is strong. The vine 
ripening degree and the yield are high. The bearing grapevine percentage is 90%. The 
average cluster weight is very big 900g. The cultivar is distinguished for its high winter 
hardiness, drought resistance and advanced fungal disease immunity; it is also phylloxera 
tolerant. A blossom bud has green color with yellowy-brown tones. Mature leaf is 
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symmetric. Leaf plate is medium, green color, five bladed, it is divided weakly. In same 
lobs has sort teeths. One arm usually has two inflorescences, on 4th and 6th knots. 
Inflorescences are formed both on the arms which have grown from replacing buds, and 
from the arms which have been developed from sleeping buds on a long-term wood. The 
cluster is big sized (202-9), cone-shaped (208-2), medium density (204-5). The berry is 
medium (220-5), sort elliptical (223-3), green-yellow colored (225- 1). The berry weight is 5 
g. The berry skin is thin and firm. The pulp is juicy, with varietal flavor. The content of 
sugar is high. The grapes can be consumed fresh and be used for raisin production. 

 

Savvas is a complex seedless very early table grape cultivar. The variety created by 

crossing of the Russian resistant table variety "Talisman" with the newly Greek variety 
"Voreos" The resulting cultivar is a complex interspecific Eurasian cross-breed. The 
duration of the "Savvas" variety from budburst to maturity is 116-125 days. Its productive 
period is 116-125 days. The variety is strong with large shoots growth (2.1 - 3.0 m). The 
growth of shoots is higher over 95%.The shoots growth is strong. The vine ripening degree 
and the yield are high. The bearing grapevine percentage is 90%. The average cluster 
weight is 420g. The cultivar is distinguished for its high winter hardiness, drought 
resistance and advanced fungal disease immunity; it is also phylloxera tolerant. A blossom 
bud has green color with yellowy-brown tones. Adult leaf is symmetric. Leaf plate is 
medium, green color, five bladed, it is divided weakly. Both parts of a local teeth form 
straight lines. One arm usually has two inflorescences, on 4th and 6th knots. Inflorescences 
are formed both on the arms which have grown from replacing buds, and from the arms 
which have been developed from sleeping buds on a long-term wood. The flower is 
hermaphrodite. The cluster is medium sized, cone-shaped, winged, of medium-density. 
The berry is big, long, ellipsoidal, green-yellow colored. The berry weight is 7 g. The berry 
skin is thin and firm. The pulp is juicy, with varietal flavor. The content of sugar is high. 
Seed rudiments are small. The grapes can be consumed fresh and be used for raisin 
production. 

 

Elkistikos is a pink seedless, early-maturing, and resistant table grape variety that was 
created in by crossing of the varieties ñGeorgakisò and ñAttikiò. ñElkistikosò is a cross-

breeding between American and European grapevine species and also of V. Amurensis. 
The time between budburst and grape maturity is 146-155 days. The variety is strong with 
large shoots growth (2.1 - 3.0 m). The growth of shoots is higher over 95%. Although shoot 
vigor is high, the shoot maturation is excellent and the productivity high. The percentage of 
the fruitful shoots is greater than 90% and the average cluster weight is 700 gr. It is 
distinguished for, it is resistant to drought conditions and fungal diseases, and it is also 
tolerant to Phylloxera infestation. The shoot and the tip of the young shoot are green-
colored and hairless. The mature leaf is symmetrical, of medium size and five, deep lobs. 
The flowers are hermaphrodite. The cluster is medium sized, conical, winged and of 
medium density. The berry is big - average berry weight 8 gr - with a long elliptical shape, 
green-yellow color, and thin but hard skin. The taste of the berry pulp is characteristic of 
the çElkistikosè variety. The content of sugar is high. Berry seeds are present but not 
developed. The çElkistikosè variety is suitable for table and died grape production. 

 

Vorios The seedless table grape variety resistant "Vorios", was created. The variety 
created by crossing by of Russian-resistant table variety "Talisman" with pollen mixture of 
seedless varieties "sultana" and "Perlet". The duration of the " Vorios " variety from 
budburst to maturity is 146-155 days (629-6). The variety is strong with large shoots 
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growth (2.1 - 3.0 m). (351-7) The growth of shoots is higher over 95% (604-9). The flowers 
are morphologically and physiologically hermaphrodite (151-3). The yield is high (20 t 
grapes / ha) (504-9). The cluster is medium sized (202-5), cone-shaped (208-2), medium 
density (204-5). The berry is medium (220-5), sort elliptical (223-3), green-yellow colored 
(225- 1). The flesh of the berry is crisp with a specific flavor. The content of sugar is high 
(505- 9). The grapes are raisined in autumn and kept for a long time on the vine. It is kept 
for a long time in refrigerators and has excellent transport behavior. The "Vorios" variety is 
intended for cultivation in Northern Greece, where absent due to cold growing seedless 
table grapes varieties. 

 

Giannakisò 

The duration of the " Giannakis " variety from budburst to maturity is 146-155 days (629-6). 
The variety is strong with large shoots growth (2.1 - 3.0 m). (351-7). The growth of shoots 
is higher over 95% (604-9). The flowers are morphologically and physiologically 
hermaphrodite (151-3). ɇhe percentage of fruiting shoots is over 90%, while the number of 
inflorescences per shoot is usually two (201-2). The yield is high (30-40 t grapes / ha) 
(504-9). The cluster is medium or high sized (202-5,7), cone-shaped (208-2), medium 
density (204-5). The berry is medium (220-5), oval (223-3), green-yellow colored (225- 1). 
The content of sugar is high (505- 9). The grapes are raisined in autumn and kept for a 
long time on the vine. The grapes can be consumed fresh, be used for raisin production 
and dry white wine. It has high resistance to fungal diseases (453-7 and 455-7), insects 
(462-7), high resistance to low temperatures (631-7), high resistance to drought (403-7) 
and tolerant in Phylloxera (426-7) compared to other varieties of Vitisvinifera . 

 

 

Fig. 1-2-3 grapes varieties Callinicos ,  Giannakis, Vorios 
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ʈʝʟʶʤʝ 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʯʘʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 
ʩʫʰʢʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ. ʊʨʘʜʠʮʠʦʥʥʳʝ 
ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʤʘʩʦʦʙʤʝʥʘ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʝ 
ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʠʣʠ ʧʦʚʳʰʝʥʠʠ ʝʛʦ 
ʩʢʦʨʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʦʛʨʘʥʠʯʝʥʦ ʜʦʧʫʩʪʠʤʦʡ 
ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʧʨʦʜʫʢʪʘ, ʘ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʝʛʦ ʨʘʩʭʦʜʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ. 
ʈʝʰʝʥʠʝ ʚʦʟʥʠʢʰʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʥʦʡ 
ʜʦʩʪʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʢ ʧʨʦʜʫʢʪʫ. ʆʨʛʘʥʠʟʦʚʘʪʴ ʪʘʢʫʶ ʜʦʩʪʘʚʢʫ 
ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʜʠʝʥʪʥʳʭ ʠ ʙʝʟʛʨʘʜʠʝʥʪʥʳʭ ʤʝʪʦʜʦʚ. ʈʝʘʣʠʟʘʮʠʷ 
ʛʨʘʜʠʝʥʪʥʳʭ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʚʦʜʦʚ, 
ʪʘʢʠʭ ʢʘʢ ʪʝʧʣʦʚʳʝ ʪʨʫʙʳ ʠ ʪʝʨʤʦʩʠʬʦʥʳ. ɻʨʘʜʠʝʥʪʥʳʝ ʤʝʪʦʜʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 
ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ ʩʣʦʝʚʦʡ ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʟʝʨʥʘ, ʨʝʛʝʥʝʨʘʪʦʨ ʪʝʧʣʦʪʳ 
ʟʝʨʥʦʚʳʭ ʧʦʪʦʢʦʚ, ʙʣʦʯʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭʬʘʟʥʳʭ 
ʠʩʧʘʨʠʪʝʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʢʦʥʪʫʨʦʚ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʠʟ ʪʦʧʢʠ 
ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ ʢ ʟʝʨʥʦʚʦʤʫ ʩʣʦʶ ʠ ʩʫʰʠʣʴʥʦʤʫ ʘʛʝʥʪʫ. ʉʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ 
ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʚʦʜʠʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʢ 
ʟʝʨʥʦʚʦʤʫ ʩʣʦʶ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʝʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʧʧʘʨʘʪʦʚ ʩ ʚʨʘʱʘʶʱʠʤʠʩʷ 
ʪʝʨʤʦʩʠʬʦʥʘʤʠ. ɹʝʟʛʨʘʜʠʝʥʪʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʦʜʚʦʜʝ 
ʵʥʝʨʛʠʠ ʢ ʚʦʜʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʦʜʫʢʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʜʫʢʪʘ ʚʦʟʥʠʢʘʝʪ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʝʨʝʤʝʱʝʥʠʶ ʚʦʜʳ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 
ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʣʝʥʪʦʯʥʘʷ ʩʫʰʠʣʢʘ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʤʠʢʨʦʚʦʣʥʦʚʳʤ ʠ 
ʠʥʬʨʘʢʨʘʩʥʳʤ ʧʦʜʚʦʜʦʤ ʵʥʝʨʛʠʠ ʠ ʢʘʤʝʨʥʘʷ ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʚʘʢʫʫʤʥʘʷ ʩʫʰʠʣʢʘ 
ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ, ʯʘʩʪʴ ʚʦʜʳ ʫʜʘʣʷʝʪʩʷ ʠʟ ʧʨʦʜʫʢʪʘ ʚ ʞʠʜʢʦʤ 
ʚʠʜʝ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʜʦʩʪʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʫʰʠʣʦʢ 
ʥʠʞʝ ʪʝʧʣʦʪʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʫʰʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʣʝʥʪʦʯʥʘʷ 
ʩʫʰʠʣʢʘ, ʚʘʢʫʫʤʥʘʷ ʩʫʰʠʣʢʘ. 
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Resume 

Drying is an important stage in the processing of a part of agricultural products. This 
process is highly energy intensive. Traditional ways of increasing the heat and mass 
transfer efficiency during convective drying are based on increasing the temperature of the 
drying agent or its speed. Increasing the temperature of the drying agent is limited by 
permissible heating temperature of product, and its rate increasing leads to an increase in 
its flow and, therefore, to an increase in energy losses with exhaust gases. The solution to 
this contradiction is in the organization of the directed delivery of the necessary amount of 
energy to the product. Such energy delivery can be organized using gradient and 
gradientless methods. The implementation of gradient methods is based on the use of 
heat pipes and thermosyphons. Gradient methods formed the basis for the creation of 
such devices as a layer grain heater, a heat regenerator of grain flows, a block grain dryer, 
in which by means of two-phase evaporative-condensation circuits the transfer of energy 
from the furnace of the heat generator to the grain layer and the drying agent is organized. 
Special forms of condensation sections can not only supply heat to the grain layer, but 
also to make its agitation. If intensive mixing is required, it is possible to use devices with 
rotating thermosyphons. Gradientless methods are based on direct energy supply to the 
water contained in the product by using electromagnetic radiation. In this case, a pressure 
gradient arises in the middle of the product, which facilitates the movement of water to its 
surface. To implement these methods, a belt dryer with a combined microwave and 
infrared energy supply and a chamber microwave vacuum dryer, in some operating modes 
of which, part of the water is removed from the product in liquid form, have been 
developed. This opens up the possibility of reaching a level of energy consumption of 
dryers below the heat of vaporization. 

 Key words: drying equipment, vegetable raw materials, belt dryer, vacuum dryer. 

 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʫʰʠʣʢʠ, ʚ ʢʦʪʦʨʳʭ 
ʚʳʩʫʰʠʚʘʶʪ ʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʜʫʢʪʳ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ 
ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʩʫʰʢʠ ʟʝʨʥʘ 
(ʢʦʥʚʝʢʪʠʚʥʦʛʦ, ʢʦʥʪʘʢʪʥʦʛʦ, ʨʘʜʠʘʮʠʦʥʥʦʡ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʢʦʚ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ). 
ʇʨʠ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʩʫʰʢʠ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 
ʥʠʭ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʚʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʵʥʝʨʛʦʧʦʜʚʦʜʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, 
ʪʨʝʙʫʶʱʠʤʠ ʨʝʰʝʥʠʷ, ʝʩʪʴ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʩʫʰʢʠ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ, ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʜʚʝʜʝʥʠʝ ʵʥʝʨʛʠʠ ʢ ʧʨʦʜʫʢʪʫ ʠ ʧʦʚʳʰʝʥʠʝ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʄʝʪʦʜʦʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 
ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʧʨʠ ʩʫʰʢʝ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 
ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʪʦ ʝʩʪʴ ʝʛʦ ʨʘʩʭʦʜʘ. ʆʜʥʘʢʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʧʦʪʝʨʴ 
ʵʥʝʨʛʠʠ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʰʠʣʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʜʣʷ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʜʣʷ ʯʝʛʦ ʧʦʚʳʰʘʶʪ ʨʘʩʭʦʜ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʯʪʦ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʨʦʮʝʩʩ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʢʦʥʚʝʢʪʠʚʥʳʝ ʩʫʰʠʣʢʠ ʩʚʦʠ ʨʝʟʝʨʚʳ ʠʩʯʝʨʧʘʣʠ (Burdo 2013). 
ʇʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʩʫʰʢʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʚʝʜʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ ʤʘʪʝʨʠʘʣʘ, ʚʦʟʥʠʢʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʵʥʝʨʛʦʧʦʜʚʦʜʘ, ʩ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  
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ʄʥʦʛʦ ʣʝʪ ʥʘ ʢʘʬʝʜʨʝ ʇʆʕʄ ʆʅɸʇʊ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 
ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 
ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʳʭ ʜʚʫʭʬʘʟʥʳʭ 
ʠʩʧʘʨʠʪʝʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʠ ʨʝʢʫʧʝʨʘʮʠʠ ʪʝʧʣʦʪʳ 
ʪʝʧʣʦʚʳʭ ʚʳʙʨʦʩʦʚ (Burdo, 2010). ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʚʫʭʬʘʟʥʳʭ ʠʩʧʘʨʠʪʝʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʩʫʰʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ 
ʩʳʧʫʯʠʭ ʧʨʦʜʫʢʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʪʝʧʣʦʪʘ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʚʦʜʠʪʩʷ ʢ ʧʨʦʜʫʢʪʫ 
ʠ ʦʪʚʦʜʠʪʩʷ ʦʪ ʥʝʛʦ. ʊʘʢ, ʙʣʦʯʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʢʘʬʝʜʨʝ, 
ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʞʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʨʝʮʠʨʢʫʣʷʮʠʶ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʠʩʪʝʤʳ 
ʦʭʣʘʞʜʝʥʠʷ ʩʳʧʫʯʠʭ ʧʨʦʜʫʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʚʦʜ ʪʝʧʣʘ ʠʤʝʥʥʦ ʠʟ ʪʝʭ ʤʝʩʪ, ʛʜʝ 
ʝʩʪʴ ʧʝʨʝʛʨʝʚ, ʪʦ ʝʩʪʴ ʩ ʩʝʨʝʜʠʥʳ ʩʣʦʷ ʧʨʦʜʫʢʪʘ. ɸʜʨʝʩʥʳʡ ʧʦʜʚʦʜ ʵʥʝʨʛʠʠ ʪʫʜʘ, 
ʛʜʝ ʦʥʘ ʥʫʞʥʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʟʘ 
ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʫʤʝʥʴʰʝʥʠʷ 
ʧʝʨʝʛʨʝʚʘ ʠʣʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʚʥʝʰʥʠʭ ʩʣʦʝʚ ʧʨʦʜʫʢʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʪʨʘʪ 
ʵʥʝʨʛʠʠ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ. ʅʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ 
ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ ʢʦʥʢʨʝʪʥʦʤ ʩʧʦʩʦʙʝ ʵʥʝʨʛʦʧʦʜʚʦʜʘ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʧʦʜʭʦʜʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʪʘ.  

ʊʘʢʞʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʳ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʨʦʜʫʢʪʫ ʠʣʠ ʜʘʞʝ ʢ ʚʣʘʛʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʦʜʫʢʪʝ ʧʨʠ ʧʦʤʦʱʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ (Wang & Sheng, 2004) ʠ 
ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʵʥʝʨʛʦʧʦʜʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʩʫʰʢʠ, ʠ ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ 
ʚʨʝʤʝʥʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʦʱʥʦʩʪʠ ʧʦʜʚʦʜʠʤʦʛʦ ʠʟʣʫʯʝʥʠʷ (Doymaz, 2012). ʇʨʠ 
ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʩʫʰʢʝ ʝʩʣʠ ʤʘʪʝʨʠʘʣ ʩʥʘʯʘʣʘ ʦʯʝʥʴ ʩʳʨʦʡ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʝ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʨʝʜʠʥʝ ʤʘʪʝʨʠʘʣʘ ʠ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, 
ʯʘʩʪʴ ʚʣʘʛʠ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʘ ʠʟ ʧʨʦʜʫʢʪʘ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʦʙʱʝʛʦ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ (Burdo, 2018). ʉʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 
ʵʥʝʨʛʦʧʦʜʚʦʜʘ ʧʨʠ ʩʫʰʢʝ (Roknul et. al., 2014) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʉɺʏ-
ʵʥʝʨʛʦʧʦʜʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʩʫʰʢʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ 
ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ.  

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʫʰʢʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʫʩʢʦʨʷʝʪ ʧʝʨʝʥʦʩ ʚʣʘʛʠ ʩ ʩʝʨʝʜʠʥʳ ʤʘʪʝʨʠʘʣʘ ʥʘʨʫʞʫ, ʘ ʀʂ 
ʠʟʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʝʪ ʵʥʝʨʛʠʶ ʢ ʚʣʘʛʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʉɺʏ ʠ ʀʂ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʠ ʫʣʫʯʰʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʵʥʝʨʛʠʠ ʢ ʟʝʨʥʫ ʠ ʩʥʠʞʝʥʠʷ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʡ 
ʩʫʰʠʣʢʠ (ʨʠʩ. 1). ʉʫʰʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʵʥʝʨʛʠʠ 
ʥʘʛʨʝʚʘʝʪʩʷ ʠʩʧʘʨʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 4 ʪʝʨʤʦʩʠʬʦʥʘ. ɼʠʩʧʝʨʩʥʳʡ ʤʘʪʝʨʠʘʣ, 
ʥʘʧʨʠʤʝʨ ʟʝʨʥʦ, ʧʦʩʪʫʧʘʝʪ ʩʚʝʨʭʫ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ 3 ʪʝʨʤʦʩʠʬʦʥʘ ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʰʢʠ. 
ʄʘʪʝʨʠʘʣ ʚ ʩʣʦʝʚʦʤ ʧʦʜʦʛʨʝʚʘʪʝʣʝ 1 ʠ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʝ 2 ʜʚʠʞʝʪʩʷ ʧʣʦʪʥʳʤ 
ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʩʣʦʝʤ. ʅʘʩʳʱʝʥʥʳʡ ʚʣʘʛʦʡ ʚʦʟʜʫʭ ʫʜʘʣʷʝʪʩʷ ʠʟ ʩʫʰʠʣʴʥʦʡ 
ʢʘʤʝʨʳ 2 ʚ ʘʪʤʦʩʬʝʨʫ ʯʝʨʝʟ ʢʘʥʘʣʳ 7 ʥʘ ʢʦʨʧʫʩʝ ʢʘʤʝʨʳ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʘ 8. 
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ɿʝʨʥʦʚʦʡ ʧʦʪʦʢ ʜʚʠʞʝʪʩʷ ʧʣʦʪʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʩʣʦʝʤ ʚʜʦʣʴ ʧʫʯʢʘ, ʢʦʪʦʨʳʡ 
ʷʚʣʷʝʪʩʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʤ ʫʯʘʩʪʢʦʤ ʪʝʨʤʦʩʠʬʦʥʘ. ʆʨʠʛʠʥʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 
ʧʫʯʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʣʦʷ ʟʝʨʥʘ. ʆʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʳ 
ʧʫʯʢʘ ʧʨʦʚʝʜʝʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʢʠ ʦʙʪʝʢʘʥʠʷ ʟʝʨʥʦʤ ʪʨʫʙ 
ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʬʦʨʤʳ (Burdo, 2009). 

 

 

ʈʠʩ. 1 - ʂʦʥʩʪʨʫʢʮʠʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ 

1 - ʩʣʦʝʚʦʡ ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʟʝʨʥʘ, 2 - ʩʫʰʠʣʴʥʘʷ ʢʘʤʝʨʘ, 3 - ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʡ 
ʫʯʘʩʪʦʢ ʪʝʨʤʦʩʠʬʦʥʘ, 4 - ʠʩʧʘʨʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʪʝʨʤʦʩʠʬʦʥʘ, 5 - ʪʦʨʦʚʳʝ 
ʢʘʤʝʨʳ, 6 - ʧʫʯʦʢ ʪʨʫʙ, 7 - ʢʘʥʘʣʳ ʜʣʷ ʦʪʚʦʜʘ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, 8 - ʚʝʥʪʠʣʷʪʦʨ, 9 
- ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 10 - ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 11 - 
ʜʘʪʯʠʢ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʘ, 12 - ʪʝʨʤʦʧʘʨʘ 

 

ɽʱʝ ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʣʦʷ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ 
ʜʦʩʪʠʯʴ ʚ ʘʧʧʘʨʘʪʝ ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʪʝʨʤʦʩʠʬʦʥʦʤ (ʈʊʉ) (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʂʦʥʩʪʨʫʢʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʙʘʟʝ ʈʊʉ 

1 - ʢʦʨʧʫʩ; 2 - ʨʦʪʘʮʠʦʥʥʳʡ ʪʝʨʤʦʩʠʬʦʥ; 3 - ʠʩʧʘʨʠʪʝʣʴ; 4 - ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 5 
- ʧʘʪʨʫʙʦʢ; 6 - ʤʫʬʪʘ; 7 - ʪʝʨʤʦʧʘʨʘ; 8 - ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 9 - 
ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 10 - ʤʘʥʦʤʝʪʨ; 11 - ʰʘʨʥʠʨ 
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ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 
ʛʝʥʝʨʘʪʦʨʘ ʵʥʝʨʛʠʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʙʣʦʯʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 6 ʪ / ʯ., ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʵʥʝʨʛʠʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʪʝʨʤʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ ʜʚʫʭʬʘʟʥʳʤ ʢʦʥʪʫʨʦʤ (ʨʠʩ.3).  

 

 

ʈʠʩ. 3. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʙʣʦʯʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ 

 

ʉʫʰʠʣʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ 1, ʩʣʦʝʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ 
ʟʝʨʥʘ 2, ʢʘʣʦʨʠʬʝʨʘ 3 ʠ ʰʘʭʪʳ 4. ɼʘʚʣʝʥʠʝ ʚ ʧʝʨʚʦʤ ʢʦʥʪʫʨʝ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ 
ʩʦʩʪʘʚʣʷʝʪ 85 ʢʇʘ, ʘ ʜʘʚʣʝʥʠʝ ʚʦ ʚʪʦʨʦʤ ʢʦʥʪʫʨʝ - 400 ʢʇʘ. ʇʦʜʲʝʤʥʳʝ ʪʨʫʙʳ 
ʚʪʦʨʦʛʦ ʢʦʥʪʫʨʘ ʦʙʨʘʟʫʶʪ ʪʦʧʦʯʥʳʡ ʵʢʨʘʥ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʝʧʣʦʪʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʦʪ ʬʘʢʝʣʘ ʠ ʛʦʨʷʯʠʭ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ. ʇʘʨ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʦʜʲʝʤʥʳʭ ʪʨʫʙʘʭ 
ʚʪʦʨʦʛʦ ʢʦʥʪʫʨʘ, ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚ ʢʘʣʦʨʠʬʝʨʝ 3. ʊʨʫʙʳ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ 
ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʝʧʣʦʪʫ ʦʪ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, ʫʭʦʜʷʱʠʭ ʠʟ ʪʦʧʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ 900 - 
1000 Á ʉ). ʇʘʨ ʠʟ ʧʦʜʲʝʤʥʳʭ ʪʨʫʙ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚ ʪʨʫʙʘʭ ʩʣʦʝʚʦʛʦ 
ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʟʝʨʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 95 Á ʉ. 

ɼʣʷ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʣʦʞʝʥʦ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʚʘʢʫʫʤʥʫʶ ʩʫʰʠʣʢʫ, ʚ 
ʢʦʪʦʨʦʡ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʜʚʫʭʬʘʟʥʦʛʦ ʠʩʧʘʨʠʪʝʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ (ʨʠʩ. 4). ʇʨʦʚʝʜʝʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ 
ʧʨʠ ʩʫʰʢʝ ʧʨʦʜʫʢʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1Áʉ. ʂ ʪʦʤʫ ʞʝ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ 
ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʘ ʚʥʫʪʨʠ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʧʦʟʚʦʣʠʣʦ ʦʪʚʦʜʠʪʴ ʠʟ ʫʩʪʘʥʦʚʢʠ ʥʝ 
ʧʘʨ, ʘ ʢʦʥʜʝʥʩʘʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ 
ʦʪʚʦʜʘ ʚʣʘʛʠ ʠ ʫʧʨʦʩʪʠʣʦ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʩʪʘʥʦʚʢʠ. ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʚʘʢʫʫʤʥʦʡ 
ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ 1, ʚ ʢʦʪʦʨʦʡ ʥʘ ʧʦʜʜʦʥʘʭ 2 ʨʘʟʤʝʱʘʝʪʩʷ ʩʣʦʡ ʩʳʨʴʷ. ʇʦʜʜʦʥʳ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʦʣʢʘʭ 3, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʜʚʫʭʬʘʟʥʦʡ 
ʠʩʧʘʨʠʪʝʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ 4, 
ʧʘʨʦʧʨʦʚʦʜʘ, ʧʘʨʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 6, ʢʦʣʣʝʢʪʦʨʘ ʢʦʥʜʝʥʩʘʪʘ 7 ʠ ʢʦʥʜʝʥʩʘʪʦʧʨʦʚʦʜʘ. 
ʇʘʨ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʩʫʰʢʝ, ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʥʘ ʭʦʣʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 5, 
ʦʭʣʘʞʜʘʝʤʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ. ɺʘʢʫʫʤ ʚ ʢʘʤʝʨʝ 1 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʚʘʢʫʫʤ-ʥʘʩʦʩʘ (ɺʅ). 
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ʈʠʩ. 4. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʚʘʢʫʫʤʥʘʷ ʩʫʰʠʣʢʘ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʜʨʝʩʥʦʛʦ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ ʢ ʧʨʦʜʫʢʪʫ ʧʦʩʨʝʜʩʪʚʦʤ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʣʝʥʪʦʯʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʫʰʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʄɺ ʠ ʀʂ ʜʠʘʧʘʟʦʥʦʚ (ʨʠʩ. 5). ʉʢʦʨʦʩʪʴ ʣʝʥʪʦʯʥʦʛʦ ʧʨʠʚʦʜʘ 
ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʨʝʛʫʣʠʨʫʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ (0,007 ... 0,025 ʤ/ʩ). 
ʄʦʱʥʦʩʪʴ ʠʟʣʫʯʘʪʝʣʝʡ ʠʤʝʝʪ ʧʦʰʘʛʦʚʦʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 30 ... 100% ʦʪ 
ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʤʘʛʥʝʪʨʦʥʘ. ʃʝʥʪʦʯʥʘʷ ʩʫʰʠʣʢʘ ʠʤʝʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 
ʟʦʥʳ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪ. 

 

ʈʠʩ. 5. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʣʝʥʪʦʯʥʘʷ ʩʫʰʠʣʢʘ. 

 

ʂʦʥʪʨʦʣʴ ʤʦʱʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ. ʉʳʨʦʡ 
ʧʨʦʜʫʢʪ ʥʘ ʩʫʰʢʫ ʧʦʩʪʫʧʘʝʪ ʚ ʫʩʪʘʥʦʚʢʫ ʯʝʨʝʟ ʙʫʥʢʝʨ ʟʘʛʨʫʟʢʠ ʩ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʘʝʪ 
ʥʘ ʣʝʥʪʦʯʥʳʡ ʢʦʥʚʝʡʝʨ, ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʨʠ ʛʨʫʧʧʳ ʄʍ ʠ 
ʀʂ ʤʦʜʫʣʝʡ, ʛʜʝ ʧʨʦʜʫʢʪ ʧʦʦʯʝʨʝʜʥʦ ʚʣʠʷʶʪ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ 
ʠʟʣʫʯʝʥʠʝ. ɺʳʩʫʰʝʥʥʳʡ ʧʨʦʜʫʢʪ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʙʫʥʢʝʨ ʚʳʛʨʫʟʢʠ ʂʦʨʧʫʩ ʫʩʪʘʥʦʚʢʠ 
ʧʦʢʨʳʪʠʡ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʝʥʪʦʯʥʦʡ ʩʫʰʠʣʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʥʘʛʨʝʚ ʧʦʜʚʠʞʥʦʛʦ, ʧʣʦʪʥʦʛʦ 
ʩʣʦʷ ʩʳʨʴʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘ ʚʣʘʞʥʦʛʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʯʘʩʪʝʡ ʩʳʨʴʷ (ʟʝʨʥʘ) ʚ ʩʨʝʜʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʋʜʘʣʝʥʠʝ 
ʚʣʘʛʠ, ʢʦʪʦʨʘʷ ʠʩʧʘʨʷʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʢʠ ʚʩʣʝʜʩʪʚʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠ 
ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʥʘʛʨʝʚʘ, ʧʨʦʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, 
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ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʚʣʘʛʫ ʟʘ ʧʨʝʜʝʣʳ ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨ. ʈʘʩʯʝʪʥʘʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 58 ʢʛ / ʯ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ 
ʩ 25 ʜʦ 14%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʫʰʢʦʡ, ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʫʶ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ 
(69,4%) ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ (ʚ ʢʦʥʚʝʢʪʠʚʥʦʡ ï 40%), ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ 
16,3%, ʧʦʪʝʨʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 13,2%, ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʟʜʫʭʘ ʚʩʝʛʦ ʦʢʦʣʦ 1,1%.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʚʘʢʫʫʤʥʦʡ ʩʫʰʠʣʢʠ ʧʦʢʘʟʘʣʠ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʰʝʥʦʛʦ ʯʝʩʥʦʢʘ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ. ʊʝʨʤʦʛʨʘʤʤʳ ʧʨʦʜʫʢʪʘ, 
ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʩʲʝʤʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ (ʚ 
ʧʨʝʜʝʣʘʭ 1Áʉ) ʦʪʢʣʦʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʩʝʭ ʢʘʩʩʝʪʘʭ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 
ʪʝʨʤʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʚʘʢʫʫʤʥʫʶ ʩʫʰʠʣʢʫ ʧʦʟʚʦʣʠʪ ʧʨʠʚʝʩʪʠ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 
ʵʥʝʨʛʠʠ ʜʦ 1,19 ʄɼʞ ʥʘ ʢʛ ʫʜʘʣʝʥʥʦʡ ʚʣʘʛʠ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ 
ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʠʪ 1,16 ʣʝʪ. 

ɼʣʷ ʣʝʥʪʦʯʥʦʡ ʩʫʰʠʣʢʠ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 2,55 
ʄɼʞ/ʢʛ.ʫʜ.ʚʣ. ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʩʫʰʢʝ ʩʦʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ 7,33 ʢɺʪ/ʤ2. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ, ʘʜʨʝʩʥʦʡ ʝʝ ʜʦʩʪʘʚʢʠ ʢ ʵʣʝʤʝʥʪʘʤ 
ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ - ʪʝʧʣʦʚʳʭ 
ʪʨʫʙ, ʪʝʨʤʦʩʠʬʦʥʦʚ, ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 
ʜʦʩʪʘʚʣʷʪʴ ʪʝʧʣʦ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦʪʫ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, 
ʫʤʝʥʴʰʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʧʨʦʜʫʢʪʦʤ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʥʠʟʢʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ 
ʥʘ ʥʘʛʨʝʚ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʝ ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʦʙʝʩʧʝʯʠʪʴ 
ʜʦʩʪʘʚʢʫ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ.  
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INFLUENCE OF SUBSTRATES ON THE OUTPUT AND QUALITY OF VEGETATING 
SEEDLINGS OF RODIOLA ROSE WHEN GROWING THEM IN A GREENHOUSE 
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ʈʝʟʶʤʝ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ (Rhodiola rosea L.), ʚʳʨʘʱʝʥʥʳʭ ʚ 
ʢʘʨʙʦʥʘʪʥʦʡ ʦʙʦʛʨʝʚʘʝʤʦʡ ʪʝʧʣʠʮʝ, ʠ ʠʭ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʚʳʩʘʜʢʝ ʚ ʦʪʢʨʳʪʳʡ 
ʛʨʫʥʪ. ɺ ʦʧʳʪʘʭ ʠʩʧʳʪʳʚʘʣʠ ʜʝʩʷʪʴ ʚʘʨʠʘʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʇʦ ʢʘʞʜʦʤʫ 
ʚʘʨʠʘʥʪʫ ʦʧʳʪʘ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʦʯʢʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ 
ʙʳʣʦ ʚʳʩʘʞʝʥʦ ʧʦ ʪʨʠʜʮʘʪʴ ʦʪʨʝʟʢʦʚ ʢʦʨʥʝʚʠʱ, ʜʝʩʷʪʴ ʰʪʫʢ ʚ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, 
ʚʩʝʛʦ 300 ʰʪʫʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ 98 % ʠ 97 % ʦʪʤʝʯʝʥ ʚ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʦʪʨʝʟʢʠ ʢʦʨʥʝʚʠʱ, ʙʳʣʠ ʚʳʩʘʞʝʥʳ 
ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʩʤʝʩʠ, ʘ ʠʤʝʥʥʦ: ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + ʧʦʯʚʘ + 
ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ (1:1:1) ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʧʦʯʚʘ+ ʦʧʠʣʢʠ (1:1:1). 
ʕʪʠ ʞʝ ʩʫʙʩʪʨʘʪʳ ʙʳʣʠ ʣʫʯʰʠʤʠ ʧʦ ʨʠʟʦʛʝʥʝʟʫ ʢʦʨʥʝʡ ʠ ʨʦʩʪʫ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʣʦ ʚʳʩʦʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʧʨʠ ʚʳʩʘʜʢʝ ʠʭ ʥʘ 
ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ - 99 ʠ 100%. ʄʠʥʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ -70 ʠ 65% ʙʳʣ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʥʘ ʪʦʨʬʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʫʙʩʪʨʘʪ, ʦʪʨʝʟʦʢ ʢʦʨʥʝʚʠʱʘ, ʚʝʛʝʪʠʨʫʶʱʠʝ ʩʘʞʝʥʮʳ, ʧʦʣʠʚ, 
ʢʦʨʥʠ, ʧʦʙʝʛ, ʪʝʧʣʠʮʘ  

 

Resume 

The paper presents the results of studying the influence of substrates on the yield and 
quality of growing seedlings of Rhodiola rosea L., grown in a heated carbonate 
greenhouse, and their survival in a permanent place in the open ground. In the 
experiments, ten variants of various substrates were tested. For each variant of the 
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experiment, thirty pieces of rhizomes were planted in polyethylene bags filled with various 
substrates, ten pieces in each replication, a total of 300 pieces. 

As a result of the research, it was found that the highest yield of vegetative seedlings is 
98% and 97% in the variants where the rhizome segments were planted on an artificially 
prepared mixture: coconut substrate + soil + horse humus (1: 1: 1) and horse humus + soil 
on the substrate + sawdust (1: 1: 1). The same substrates were the best in root 
rhizogenesis and the growth of the aboveground part, which ensured a high survival rate 
of vegetative seedlings when they were planted in a permanent place, 99 and 100%, 
respectively. The minimum yield of vegetative seedlings of 50% was in the control variant, 
where the segments of rhizomes were grown on soil; it also had the lowest survival rate 
when planting vegetative seedlings in a permanent place - 93%.  

 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʜʠʦʣʘ ʨʦʟʦʚʘʷ (Rhodiola rosea L.)  ï ʤʥʦʛʦʣʝʪʥʝʝ ʜʚʫʜʦʤʥʦʝ ʪʨʘʚʷʥʠʩʪʦʝ 
ʨʘʩʪʝʥʠʝ ʩ ʪʦʣʩʪʳʤ ʤʷʩʠʩʪʳʤ ʢʣʫʙʥʝʦʙʨʘʟʥʳʤ ʢʦʨʥʝʚʠʱʝʤ ʠ ʩʪʝʨʞʥʝʚʳʤ ʩʪʝʙʣʝʤ, 
ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 60 ʚʠʜʦʚ. ʎʝʥʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ 
ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʟʘʥʝʩʝʥʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 
ʦʩʥʦʚʥʦʡ ʫʯʘʩʪʦʢ ʘʨʝʘʣʘ ʦʭʚʘʪʳʚʘʝʪ ʛʦʨʳ ʖʞʥʦʡ ʉʠʙʠʨʠ: ɸʣʪʘʡ, ɿʘʧʘʜʥʳʡ ʠ 
ɺʦʩʪʦʯʥʳʡ ʉʘʷʥʳ, ʛʦʨʳ ʊʫʚʳ ʠ ɿʘʙʘʡʢʘʣʴʷ. ʆʧʪʠʤʘʣʴʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʚʠʜʘ 
ʷʚʣʷʶʪʩʷ ʜʦʣʠʥʳ ʛʦʨʥʳʭ ʨʝʢ ʠ ʨʫʯʴʸʚ, ʚʣʘʞʥʳʝ ʚʳʩʦʢʦʛʦʨʥʳʝ ʣʫʛʘ ʩʨʝʜʠ 
ʨʝʜʢʦʣʝʩʴʷ, ʟʘʨʦʩʣʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʈʦʜʠʦʣʘ ʨʦʟʦʚʘʷ ʣʝʛʢʦ ʠʥʪʨʦʜʫʮʠʨʫʝʪʩʷ, ʦʪʣʠʯʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɺʠʜ ʚʦʟʜʝʣʳʚʘʶʪ ʠ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ, 
ʛʜʝ ʦʥ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ (ʧʦʣʠʚʘʭ, ʧʨʦʧʦʣʢʠ, ʨʳʭʣʝʥʠʠ, ʦʢʫʯʠʚʘʥʠʠ, 
ʤʫʣʴʯʠʨʦʚʘʥʠʠ, ʫʜʦʙʨʝʥʠʠ ʠ ʜʨ.) ʭʦʨʦʰʦ ʨʘʩʪʸʪ ʠ ʦʙʨʘʟʫʝʪ ʤʦʱʥʫʶ ʢʦʨʥʝʚʫʶ 
ʩʠʩʪʝʤʫ. ɺ ʶʞʥʳʭ ʩʪʝʧʥʳʭ ʟʦʥʘʭ ʨʦʜʠʦʣʘ ʨʦʟʦʚʘʷ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʳʡ ʫʭʦʜ, 
ʦʩʦʙʝʥʥʦ ʨʝʛʫʣʷʨʥʳʝ ʯʘʩʪʳʝ, ʦʙʠʣʴʥʳʝ ʧʦʣʠʚʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ 
ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʨʘʩʪʝʥʠʡ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʸʤ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʪʦʣʩʪʳʝ 
ʢʦʨʥʝʚʠʱʘ ʪʝʨʷʶʪ ʩʚʦʶ ʤʘʩʩʫ, ʩʪʘʥʦʚʷʪʩʷ ʤʦʯʢʦʚʘʪʳʤʠ, ʤʝʣʢʠʤʠ ʠ ʨʘʩʪʝʥʠʷ 
ʧʦʛʠʙʘʶʪ. ʈʘʟʤʥʦʞʘʶʪ ʨʦʜʠʦʣʫ ʨʦʟʦʚʫʶ ʚ ʦʩʥʦʚʥʦʤ ʩʝʤʝʥʘʤʠ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ 
ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʨʝʟʘʥʥʳʝ ʢʦʨʥʝʚʠʱʘ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ, 
ʠʤʝʶʱʠʭ 2-5 ʧʦʯʝʢ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. ɺ ʠʟʫʯʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʘʤʠ ʥʝ 
ʥʘʡʜʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʩʦʤʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʩʫʙʩʪʨʘʪʦʚ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʚ ʪʝʧʣʠʮʘʭ [1-13]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʚ ʪʝʧʣʠʮʘʭ, ʚ 
ʩʦʩʫʜʘʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ɺʦʣɻɸʋ, ʢʫʣʴʪʫʨʘ ʨʦʜʠʦʣʳ ʥʦʚʘʷ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʉʦʣʥʝʯʥʦʝ, ʞʘʨʢʦʝ, ʩʫʭʦʝ ʣʝʪʦ ʠ ʦʩʝʥʴ, ʙʝʟ 
ʜʦʞʜʝʡ ʩ ʧʦʩʪʦʷʥʥʦ ʜʫʶʱʠʤʠ ʚʝʪʨʘʤʠ ʠ ʪʷʞʝʣʳʝ ʧʦʯʚʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ 
ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦʟʠʪʠʚʦʤ ʷʚʣʷʝʪʩʷ ʚʝʣʠʢʘʷ ʨʝʢʘ ɺʦʣʛʘ, ʚʦʜʳ ʢʦʪʦʨʦʡ 
ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʙʠʣʴʥʳʝ ʧʦʣʠʚʳ. ɼʣʷ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʪʨʝʟʢʠ 
ʢʦʨʥʝʚʠʱ ʜʣʠʥʦʶ 5-6 ʩʤ ʩ 2-3 ʧʦʯʢʘʤʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ.  
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ɺʳʩʘʜʢʫ ʦʪʨʝʟʢʦʚ ʢʦʨʥʝʚʠʱ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ. ʇʦʜʛʦʪʦʚʢʫ ʧʦʩʘʜʦʯʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʦʨʥʝʚʠʱʘ ʚʳʥʝʩʣʠ ʠʟ ʭʨʘʥʠʣʠʱʘ, 
ʨʘʟʨʝʟʘʣʠ ʥʘ ʢʫʩʦʯʢʠ ʜʣʠʥʦʶ 5-6 ʩʤ ʩ 2-3 ʧʦʯʢʘʤʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. ʉʨʝʟʳ ʢʦʨʥʝʚʠʱ 
ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʣʘʙʳʤ ʨʘʩʪʚʦʨʦʤ ʤʘʨʛʘʥʮʦʚʢʠ, ʩʣʝʛʢʘ ʧʦʜʩʫʰʠʚʘʣʠ ʠ ʦʧʫʜʨʠʚʘʣʠ 
ʜʨʝʚʝʩʥʦʡ ʟʦʣʦʡ (ʈʠʩ.1). ɺʳʩʘʜʢʫ ʦʪʨʝʟʢʦʚ ʢʦʨʥʝʚʠʱ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ʚ 
ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʦʜʥʦʣʠʪʨʦʚʳʝ ʤʝʰʦʯʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʦʣʥʝʥʥʳʤʠ 
ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʙʩʪʨʘʪʦʚ 
ʠʩʧʦʣʴʟʦʚʘʣʠ: ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʫʶ ʧʦʯʚʫ, ʪʦʨʬ ʚʝʨʭʦʚʦʡ (pH-5), ʧʨʦʤʳʪʳʡ ʨʝʯʥʦʡ 
ʧʝʩʦʢ, ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ, ʦʧʠʣʢʠ ʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ 
[12,13,15-20]. 
 ɼʣʷ ʦʧʳʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʩʤʝʩʠ: 
1. ʇʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1);  
2. ʊʦʨʬ + ʧʦʯʚʘ +ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ+ ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1:1);  
3. ʊʦʨʬ +ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ +ʦʧʠʣʢʠ + ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1:1);  
4. ʂʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ +ʪʦʨʬ +ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1); 
5. ʂʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ +ʦʧʠʣʢʠ +ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1);  
6. ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ+ ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1); 
7. ʇʦʯʚʘ-ʢʦʥʪʨʦʣʴ; 
8. ʊʦʨʬ; 
9. ʇʦʯʚʘ +ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ +ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1):  
10. ʇʦʯʚʘ+ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ +ʧʝʩʦʢ +ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1:1).  
ʇʦʩʘʜʢʫ ʧʨʦʚʦʜʠʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ; ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʦʨʥʝʚʠʱʘ ʟʘʛʣʫʙʣʷʣʠ ʚ ʩʫʙʩʪʨʘʪ, 
ʘ ʚʝʨʭʥʶʶ ʩ ʧʦʯʢʦʡ, ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʩʫʜʘ. ʇʦʩʣʝ ʧʦʩʘʜʢʠ, ʩʦʩʫʜʳ ʩ 
ʢʦʨʥʝʚʠʱʘʤʠ ʧʦʣʠʣʠ. ɺ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʠ ʧʦ ʤʝʨʝ ʦʩʘʜʢʠ ʠ ʫʧʣʦʪʥʝʥʠʷ ʩʫʙʩʪʨʘʪʘ ʚ 
ʩʦʩʫʜʘʭ ʧʨʦʚʦʜʠʣʠ ʨʳʭʣʝʥʠʝ ʠ ʤʫʣʴʯʠʨʦʚʘʥʠʝ, ʩʣʦʝʤ 1-2 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ 
ʤʫʣʴʯʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝ ʞʝ ʩʫʙʩʪʨʘʪʳ, ʚ ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʚʳʩʘʞʝʥʳ ʦʪʨʝʟʢʠ ʢʦʨʥʝʚʠʱ. ɺʝʛʝʪʠʨʫʶʱʠʝ ʩʘʞʝʥʮʳ ʨʦʜʠʦʣʳ ʚʳʨʘʱʠʚʘʣʠ ʚ 
ʦʙʦʛʨʝʚʘʝʤʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʪʝʧʣʠʮʝ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʪʝʧʣʠʮʝ 
ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 25-28 Áʉ. ʇʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʦʞʜʝʚʘʥʠʝʤ. 
ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 80-90 %. 
ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʨʦʜʠʦʣʳ ʚ ʪʝʧʣʠʮʝ ʦʙʱʝʧʨʠʥʷʪʘʷ. ɺ ʢʦʥʮʝ ʤʘʨʪʘ 
ʚʝʛʝʪʠʨʫʶʱʠʝ ʩʘʞʝʥʮʳ ʨʦʜʠʦʣʳ ʫʢʣʘʜʳʚʘʣʠ ʥʘ ʟʘʢʘʣʠʚʘʥʠʝ (ʈʠʩ.2).  
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ɿʘʢʘʣʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʫʯʘʩʪʢʝ, ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ - ʧʝʨʚʳʝ ʧʷʪʴ ʜʥʝʡ 
ʨʘʩʩʘʜʫ ʧʨʠʪʝʥʷʣʠ ʩʝʪʢʦʡ, ʦʩʪʘʣʴʥʳʝ 5 ʜʥʝʡ ʟʘʢʘʣʷʣʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʩʦʣʥʮʝʤ. 
 

 

 

ʈʘʩʩʘʜʫ ʨʦʜʠʦʣʳ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʚʳʩʘʞʠʚʘʣʠ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʦ ʩʭʝʤʝ 50 
ʩʤ ʚ ʨʷʜʫ ʠ 90 ʩʤ ʤʝʞʜʫ ʨʷʜʘʤʠ ʥʘ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʦʨʦʰʘʝʤʳʡ ʫʯʘʩʪʦʢ 
(ʈʠʩ.3-4). ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʚʳʩʘʞʝʥʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ 
ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʦʙʱʝʧʨʠʥʷʪʘʷ.  

ʀʟʫʯʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ [9,12,13,16-20], ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩʨʝʜʥʠʭ 
ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʨʘʩʩʯʠʪʘʣʠ ʤʝʪʦʜʘʤʠ ʚʳʯʠʩʣʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (r). ɸ ʚʳʷʚʣʝʥʠʝ ʜʦʣʝʡ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ï ʩ ʧʦʤʦʱʴʶ 
ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [14].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʩʘʞʝʥʮʝʚ ʚ 
ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʛʜʝ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 
ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʳʩʘʞʝʥʥʳʭ ʦʪʨʝʟʢʦʚ ʢʦʨʥʝʚʠʱ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ - 98% ʙʳʣ ʫ ʨʘʩʪʝʥʠʡ ʚʳʨʘʱʝʥʥʳʭ, ʥʘ ʩʤʝʩʠ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ +ʧʦʯʚʘ 
+ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ (1:1:1) ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʧʦʯʚʘ +ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʦʧʠʣʢʠ (1:1:1), 
ʛʜʝ ʚʳʭʦʜ ʨʘʩʩʘʜʳ ʩʦʩʪʘʚʠʣ 97%. ʕʪʠ ʞʝ ʚʘʨʠʘʥʪʳ ʠʤʝʣʠ ʠ ʥʘʠʙʦʣʴʰʫʶ 
ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʩʘʜʳ ʧʨʠ ʚʳʩʘʜʢʝ ʝʝ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ 100 ʠ 
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99 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ.1). ʋ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʚ ʚʘʨʠʘʥʪʘʭ 
ˉ 7 ʠ ˉ 8 ʙʳʣ ʧʦʣʫʯʝʥ ʥʠʟʢʠʡ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʩʝʛʦ 70 ʠ 65%. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʚʳʭʦʜ ʠ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ ʨʦʜʠʦʣʳ 
ʨʦʟʦʚʦʡ ʧʨʠ ʚʳʩʘʜʢʝ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ. (ʉʨʝʜʥʝʝ ʟʘ 2019-2020 ʛʛ.) 

ʅʘʟʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ ˉ 
ɺʘʨʠ
ʘʥʪʘ 

ɺʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ 
ʩʘʞʝʥʮʝʚ, % 
(ʦʪ ʚʳʩʘʞʝʥʥʳʭ 
ʢʦʨʥʝʚʠʱ) 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʥʘ 
ʧʦʩʪʦʷʥʥʦʤ ʤʝʩʪʝ, % 
(ʦʪ ʚʳʩʘʞʝʥʥʳʭ 
ʩʘʞʝʥʮʝʚ) 

ʇʦʯʚʘ + ʢʦʥʩʢʠʡ 
ʧʝʨʝʛʥʦʡ (1:1) 

1 95 98 

ʊʦʨʬ + ʧʦʯʚʘ + 
ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + 
ʦʧʠʣʢʠ (1:1:1:1) 

2 90 97 

ʊʦʨʬ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ 
+ ʦʧʠʣʢʠ + ʧʝʩʦʢ (1:1:1:1) 

3 95 98 

ʂʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʪʦʨʬ 
+ ʦʧʠʣʢʠ (1:1:1) 

4 90 98 

ʂʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + 
ʦʧʠʣʢʠ + ʧʝʩʦʢ (1:1:1) 

5 94 97 
 

ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + 
ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ 

(1:1:1) 

6 98 100 

ʇʦʯʚʘ-ʢʦʥʪʨʦʣʴ 7 70 93 

ʊʦʨʬ 8 65 94 

ʇʦʯʚʘ + ʢʦʥʩʢʠʡ 
ʧʝʨʝʛʥʦʡ+ ʦʧʠʣʢʠ (1:1:1) 

9 97 99 

ʇʦʯʚʘ+ ʢʦʥʩʢʠʡ 
ʧʝʨʝʛʥʦʡ+ ʧʝʩʦʢ+ ʦʧʠʣʢʠ 

(1:1:1) 

10 94 96 

 

ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʨʠʤʝʥʷʝʤʳʭ ʩʫʙʩʪʨʘʪʦʚ ʧʨʦʪʝʢʘʣʘ ʥʝ ʦʜʠʥʘʢʦʚʦ (ʈʠʩ.5). ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʨʥʝʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʫ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʤʝʩʠ: ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ 
+ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1) -37 ʰʪ., ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ: ʧʦʯʚʘ + 
ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʧʝʩʦʢ + ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1), ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ 
ʨʘʚʥ̫ʣʦʩʴ 35 ʰʪ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʠʤʝʣʘ ʨʘʩʩʘʜʘ, ʚʳʨʘʱʝʥʥʘʷ ʥʘ 
ʩʫʙʩʪʨʘʪʝ: ʪʦʨʬ ï 10 ʰʪ.  

ʆʪ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʘʞʝʥʮʝʚ ʟʘʚʠʩʠʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ 
ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʦʙʝʛʦʚ ʫ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʘ ʚ ʪʝʭ ʞʝ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʦʣʫʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚ ʢʦʨʥʝʡ ʠ ʩʦʩʪʘʚʠʣʘ 25 ʩʤ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʨʘʩʩʘʜʫ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʤʝʩʠ 
ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ. ɸ ʪʘʢʞʝ ʚ ʚʘʨʠʘʥʪʘʭ ˉ 1, ʧʦʯʚʘ + 
ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ (1:1) ʠ ˉ 9 ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʦʧʠʣʢʠ (1:1:1) ʚ ʢʦʪʦʨʳʭ 
ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ ʩʦʩʪʘʚʠʣʘ 22 ʠ 17 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʅʘʙʣʶʜʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴʩʷ, ʧʨʠ ʵʪʦʤ ʨʝʟʢʦ ʧʘʜʘʝʪ ʠ ʚʣʘʞʥʦʩʪʴ 
ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ. ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʳʰʝ 30 Áʉ ʠ 
ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʠʮʝ ʥʠʞʝ 80 % ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ 
ʨʘʩʪʝʥʠʡ ʚ ʟʘʱʠʱʸʥʥʦʤ ʛʨʫʥʪʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʦʜʠʦʣʘ ʭʦʨʦʰʦ 
ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʚ ʛʦʜ ʧʦʩʘʜʢʠ, ʟʘʮʚʝʪʘʝʪ ʠ ʜʘʝʪ ʩʝʤʝʥʘ(ʈʠʩ.4). 

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʘ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙʣ.2), ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʚʳʯʠʩʣʝʥʠʝʤ ʜʦʣʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, ʧʦʟʚʦʣʠʣʘ ʜʘʪʴ ʜʦʩʪʦʚʝʨʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 
ʚʳʷʚʣʝʥʥʳʤ ʚ ʦʧʳʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. 

 

ʊʘʙʣʠʮʘ 2. ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ ʈʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʧʨʠ 
ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʚ ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʌʘʢʪʦʨ ɼʦʣʷ ʚʣʠʷʥʠʷ, % 

ɸ - ʩʫʙʩʪʨʘʪ 43 

ɺ - ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 57 

 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, ʚ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʳʭʦʜ 
ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 57 %, ʘ ʜʦʣʷ ʚʣʠʷʥʠʷ 
ʬʘʢʪʦʨʘ ʩʫʙʩʪʨʘʪʘ ʙʳʣʘ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 43%. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ 
ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʨʝʟʢʦʚ ʢʦʨʥʝʚʠʱ, ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʜʨ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 
ʟʘʚʠʩʠʤʦʩʪʠ: ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʩʘʞʝʥʮʝʚ ʠ ʜʣʠʥʦʡ ʧʨʠʨʦʩʪʘ r = + 0,7; ʤʝʞʜʫ 
ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ ʚʳʭʦʜʦʤ ʩʘʞʝʥʮʝʚ r = + 0,8; ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ 
ʜʣʠʥʦʡ ʧʦʙʝʛʦʚ r = + 0,9. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʨʘʱʠʚʘʥʠʝ ʩʘʞʝʥʮʝʚ 
ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʠʨʦʚʘʥʠʶ 
ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʠʭ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ ʠ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ. ʋʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ 
ʩʘʞʝʥʮʝʚ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʫʢʦʨʝʥʝʥʠʝ, ʠ ʨʘʟʚʠʪʠʝ ʧʨʠ ʚʳʩʘʜʢʝ ʨʘʩʪʝʥʠʡ ʚ 
ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ. 

1. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ 98% ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʪʨʝʟʢʦʚ 
ʢʦʨʥʝʚʠʱ ʥʘ ʩʤʝʩʠ: ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + ʧʦʯʚʘ +ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 
(1:1:1) ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʧʦʯʚʘ + ʦʧʠʣʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1) 
ʨʘʚʥʳʡ 97%. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʩʘʜʳ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʧʨʠ ʚʳʩʘʜʢʝ ʚ ʦʪʢʨʳʪʳʡ 
ʛʨʫʥʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʙʳʣʘ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 93 %. 

2. ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʦʙʝʛʘ (25 ʩʤ ʠ 22 ʩʤ) ʦʪʤʝʯʝʥʘ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ, 
ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʤʝʩʠ: ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ + ʧʦʯʚʘ + ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1) ʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ + ʧʦʯʚʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1). 

3. ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʣʫʯʰʝ ʧʨʦʪʝʢʘʝʪ ʫ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ, ʛʜʝ ʦʜʥʠʤ ʠʟ 
ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʙʩʪʨʘʪʘ ʙʳʣ ʧʝʨʝʧʨʝʚʰʠʡ ʢʦʥʩʢʠʡ ʧʝʨʝʛʥʦʡ ʠʣʠ ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ. 
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4.ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʳʰʝ 30 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʠʞʝ 80 % 
ʫʛʥʝʪʘʶʪ ʨʘʩʩʘʜʫ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ. 

5. ɺʝʛʝʪʠʨʫʶʱʠʝ ʩʘʞʝʥʮʳ ʚʳʨʘʱʝʥʳ ʚ ʪʝʧʣʠʮʝ; ʧʨʠ ʚʳʩʘʜʢʝ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʚ 
ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ, ʚʩʪʫʧʘʶʪ ʨʘʥʴʰʝ ʚ ʧʦʨʫ ʧʝʨʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʛʦʜ ʧʦʩʘʜʢʠ, 
ʨʘʩʪʝʥʠʷ ʟʘʮʚʝʪʘʶʪ ʠ ʜʘʶʪ ʩʝʤʝʥʘ. 
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ʈʝʟʶʤʝ 

ʆʙʱʝʩʪʚʝʥʠʷʪ ʨʘʟʛʦʚʦʨ ʟʘ ʙʠʦʠʢʦʥʦʤʠʢʘʪʘ ʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʥʝʡʥʘʪʘ 
ʫʩʪʦʡʯʠʚʦʩʪ ʝ ʝʜʥʦ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʣʦʙʘʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʆʪ ʬʠʣʦʩʦʬʩʢʠʷ 
ʧʨʦʯʠʪ ʟʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʜʦ ʨʦʣʷʪʘ ʥʘ ʫʯʝʥʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʯʫʚʩʪʚʠʪʝʣʥʘ ʪʝʤʘʪʠʢʘ ʩʝ ʥʫʞʜʘʝ ʦʪ ʭʦʣʠʟʲʤ ʠ 
ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ. ɹʠʦʠʢʦʥʦʤʠʢʘʪʘ, ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ ʥʘʫʯʝʥ ʧʨʦʙʣʝʤ, 
ʠʟʚʝʞʜʘ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʢʘʪʦ ʧʨʠʟʤʘ, ʚ ʢʦʷʪʦ ʩʝ ʩʲʙʠʨʘ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʠ 
ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʯʦʚʝʰʢʦʪʦ ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʠʨʦʜʥʘʪʘ ʩʨʝʜʘ. ʈʝʜʠʮʘ 
ʪʝʦʨʝʪʠʯʥʠ ʢʦʥʩʪʨʫʢʪʠ ʨʘʟʛʣʝʞʜʘʪ ʦʪʥʦʰʝʥʠʷʪʘ ʦʙʱʝʩʪʚʦ-ʯʦʚʝʢ-ʧʨʠʨʦʜʘ ʚ ʩʠʩʪʝʤʥʘ 
ʚʨ̡ʟʢʘ ʠ ʨʝʣʘʮʠʷ ʦʙʱʦ-ʝʜʠʥʠʯʥʦ ʠ ʝʜʠʥʠʯʥʦ-ʦʙʱʦ. ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʘ 
ʫʩʪʘʥʦʚʠ ʚʨʲʟʢʘ ʤʝʞʜʫ ʩʪʦʧʘʥʠʩʚʘʥʝʪʦ ʥʘ ʧʨʠʜʚʦʨʥʠʪʝ ʛʨʘʜʠʥʠ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 
ʤʦʜʝʣ ʥʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ ʥʘ ʤʠʢʨʦ ʨʘʚʥʠʱʝ. ʇʨʠʣʘʛʘ ʩʝ ʢʘʟʫʩʥʠʷ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʝʪʦʜ (Case research), ʤʝʪʦʜʲʪ ʥʘ ʢʘʙʠʥʝʪʥʦ ʧʨʦʫʯʚʘʥʝ (Desk 
research), ʣʦʥʛʠʪʶʜʝʥ ʤʝʪʦʜ ʠ ʜʨ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʯʝʪʘʚʘʥʝ ʥʘ 
ʙʠʦʣʦʛʠʯʥʠʪʝ ʟʘʢʦʥʠ ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝ ʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪ ʦʪ ʤʦʜʝʣʘ 
ʟʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʩʪʦʧʘʥʩʪʚʘ. ʊʦʚʘ ʩʘ 
ʨʝʣʘʮʠʠ, ʢʦʠʪʦ ʠʟʚʝʞʜʘʪ ʨʦʣʷʪʘ ʥʘ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʚ ʩʝʤʝʡʥʠʪʝ ʛʨʘʜʠʥʠ ʦʪ 
ʤʠʢʨʦ ʧʨʝʟ ʤʝʟʦ, ʥʘ ʤʘʢʨʦ ʥʠʚʦ. ʊʝ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʝʪʘʣʦʥ ʟʘ ʫʩʪʦʡʯʠʚʘ 
ʙʠʦʠʢʦʥʦʤʠʢʘ. ʆʧʘʟʚʘ ʩʝ ʥʝ ʩʘʤʦ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʟʝʤʣʝʥʠʷ ʨʝʩʫʨʩ, ʥʦ ʩʝ 
ʩʲʭʨʘʥʷʚʘʪ ʮʝʥʥʠ ʤʝʩʪʥʠ ʩʝʣʝʢʮʠʠ, ʥʘʤʘʣʷʚʘ ʩʝ ʟʘʛʫʙʘʪʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʨ. 
ʞʠʟʥʝʥʦʚʘʞʥʠ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʜʝʡʥʦʩʪʠ ʧʨʝʦʪʢʨʠʚʘʪ ʩʚʦʷʪʘ ʟʥʘʯʠʤʦʩʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʙʠʦʠʢʦʥʦʤʠʢʘ, ʫʩʪʦʡʯʠʚʦʩʪ, ʤʘʣʢʠ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ 

 

Resume 

Public discussion about the bioeconomy and the search for solutions to its sustainability is 
one of today's global challenges. From philosophical reading of the nature of processes, to 
the role of scientists and producers, the study of this sensitive topic needs holism and 
interdisciplinarity. Bioeconomics, considered as a scientific problem, presents economic 
activity as a prism, which brings together the complexity of the impact of human action on 
the natural environment. A number of theoretical constructs examine the relations society-
man-nature in a systemic connection and relation general-singular and singular-general. 
The aim of the study is to establish a link between the management of small family 
gardens and the construction of a model of sustainable bioeconomy at the micro level. The 
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case research method, the desk research method, the longitudinal method, etc. are 
applied. Knowledge of the process of combining biological laws with production technology 
is a key element of the model for sustainable bioeconomy within small family farms. These 
are relations that bring the role of economic activity in family gardens from micro through 
meso to macro level. They are becoming a benchmark for a sustainable bioeconomy. Not 
only the quality of the land resource is preserved, but valuable local selections are 
preserved, the loss of biodiversity is reduced, etc. environmentally vital activities are 
rediscovering their importance. 

Key words: bioeconomy, sustainability, small family gardens 

 

 

ɺʲʚʝʜʝʥʠʝ 

ɻʣʦʙʘʣʥʠʪʝ ʠ ʨʝʛʠʦʥʘʣʥʠ ʧʦʣʠʪʠʢʠ ʟʘ ʩʥʠʞʘʚʘʥʝ ʥʘ ʥʘʪʠʩʢʘ ʦʪ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ 
ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʛʨʘʞʜʘʥʝʪʦ ʠʤ ʚ ʧʨʝʜʩʪʦʷʱʠʷ ʦʙʱʥʦʩʪʝʥ ʧʨʦʛʨʘʤʝʥ ʠ 
ʙʶʜʞʝʪʝʥ ʧʝʨʠʦʜ ʧʨʝʦʪʢʨʠʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʩʠʩʪʝʤʠ ʠ ʦʪʢʨʦʷʚʘ 
ʨʦʣʷʪʘ ʥʘ ʚʩʠʯʢʠ ʩʫʙʝʢʪʠ ʚ ʧʲʨʚʠʯʥʠʷ ʦʪʨʘʩʲʣ. ʈʘʟʛʦʚʦʨʲʪ ʟʘ ʙʠʦʠʢʦʥʦʤʠʢʘʪʘ ʠ 
ʪʲʨʩʝʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʥʝʡʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʝ ʝʜʥʦ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʣʦʙʘʣʥʠ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʆʪ ʬʠʣʦʩʦʬʩʢʠʷ ʨʘʟʛʦʚʦʨ ʟʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʜʦ ʨʦʣʷʪʘ 
ʥʘ ʫʯʝʥʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʯʫʚʩʪʚʠʪʝʣʥʘ ʪʝʤʘʪʠʢʘ ʩʝ ʥʫʞʜʘʝ 
ʦʪ ʭʦʣʠʟʲʤ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ . 

ʉʦʮʠʫʤʲʪ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʦʪʢʨʠʚʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʨʝʰʝʥʠʷ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ 
ʥʘ ʥʘʪʠʩʢʘ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʇʨʦʙʣʝʤʲʪ ʝ ʛʣʦʙʘʣʝʥ, ʩ ʤʘʢʨʦ, ʤʝʟʦ ʠ ʤʠʢʨʦ 
ʠʟʤʝʨʝʥʠʷ, ʩʲʦʪʚʝʪʥʦ ʨʝʰʝʥʠʷ. ʈʝʜʠʮʘ ʪʝʦʨʝʪʠʯʥʠ ʢʦʥʩʪʨʫʢʪʠ ʨʘʟʛʣʝʞʜʘʪ 
ʦʪʥʦʰʝʥʠʷʪʘ ʦʙʱʝʩʪʚʦ-ʯʦʚʝʢ-ʧʨʠʨʦʜʘ ʚ ʩʠʩʪʝʤʥʘ ʚʨʲʟʢʘ ʠ ʨʝʣʘʮʠʷ ʦʙʱʦ-ʝʜʠʥʠʯʥʦ 
ʠ ʝʜʠʥʠʯʥʦ-ʦʙʱʦ. ɹʠʦʠʢʦʥʦʤʠʢʘʪʘ, ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ ʥʘʫʯʝʥ ʧʨʦʙʣʝʤ, ʠʟʚʝʞʜʘ 
ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʢʘʪʦ ʧʨʠʟʤʘ, ʚ ʢʦʷʪʦ ʩʝ ʩʲʙʠʨʘ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʠ ʩʣʦʞʥʦʩʪʪʘ ʥʘ 
ʚʣʠʷʥʠʝʪʦ ʥʘ ʯʦʚʝʰʢʦʪʦ ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʠʨʦʜʥʘʪʘ ʩʨʝʜʘ. ʀʜʝʘʣʠʟʘʮʠʷʪʘ ʥʘ 
ʧʘʟʘʨʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʚʩʝ ʧʦʚʝʯʝ ʦʪʩʪʲʧʚʘ ʧʨʝʜ ʩʝʨʠʦʟʥʦʩʪʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ʟʘ 
ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠʷ ʬʘʢʪʦʨ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʙʲʜʝʱʦ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ.  

ʇʨʝʭʦʜʲʪ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʢʲʤ ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘ ʝ ʙʝʣʝʛ ʥʘ ʟʘʣʝʟʘ ʥʘ homo 
economicus. ʇʦʩʣʝʜʦʚʘʪʝʣʥʘʪʘ ʨʘʮʠʦʥʘʣʥʦʩʪ ʧʨʠ ʧʨʝʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʫʙʝʢʪʠʚʥʦ 
ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ ʦʪʩʪʲʧʚʘʪ ʧʨʝʜ ʦʙʱʠ ʮʝʥʥʦʩʪʠ ʚ ʠʤʝʪʦ ʥʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ 
ʨʝʩʫʨʩʠʪʝ ʟʘ ʙʲʜʝʱʘ ʩʪʦʧʘʥʩʢʘ ʜʝʡʥʦʩʪ ʚ ʟʜʨʘʚʦʩʣʦʚʥʘ ʩʨʝʜʘ ʠ ʩʲʭʨʘʥʝʥʘ 
ʧʨʠʨʦʜʘ. ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʚ ʪʦʟʠ ʧʣʘʥ ʩʝ ʷʚʷʚʘ ʠ ʂʦʚʠʜ-19. 

 

ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ 

ʅʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʝ ʯʘʩʪ ʦʪ ʢʘʯʝʩʪʚʝʥʦ ʝʤʧʠʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ10, ʧʨʦʚʝʜʝʥʦ ʚ 
ʨʝʛʠʦʥʘ ʥʘ ʛʨ. ʊʨʦʷʥ. ʊʝʨʝʥʥʘʪʘ ʨʘʙʦʪʘ ʝ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜʘ 2019-2020 ʛ. ʇʨʠʣʘʛʘ 
ʩʝ ʢʘʟʫʩʥʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʝʪʦʜ (Case research). ʆʩʲʱʝʩʪʚʝʥʠ ʩʘ ʢʘʟʫʩʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ/ʜʲʣʙʦʯʠʥʥʠ ʠʥʪʝʨʚʶʪʘ (Silverman, 2006) ʩʲʩ ʩʪʦʧʘʥʠ ʥʘ ʤʘʣʢʠ 
ʧʨʠʜʚʦʨʥʠ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ. ʇʦʩʣʝʜʥʘʪʘ ʪʝʨʝʥʥʘ ʨʘʙʦʪʘ ʝ ʧʨʦʚʝʜʝʥʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 

                                                             
10

 ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ Ăɿʜʨʘʚʦʩʣʦʚʥʠ ʭʨʘʥʠ ʟʘ 
ʩʠʣʥʘ ʙʠʦʠʢʦʥʦʤʠʢʘ ʠ ʢʘʯʝʩʪʚʦ ʥʘ ʞʠʚʦʪñ, ʈʇ 1.3., ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʄʆʅ, ʦʜʦʙʨʝʥʘ ʩ ʈʄʉ ˉ 
577/17.08.2018 ʛ.  
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ʤʝʩʝʮ ʶʥʠ 2020 ʛ. ɺ ʪʦʟʠ ʨʝʛʠʦʥ ʘʚʪʦʨʲʪ ʧʨʦʚʝʞʜʘ ʜʲʣʛʦʛʦʜʠʰʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ 
ʧʨʠʣʘʛʘ ʣʦʥʛʠʪʶʜʥʠʷ ʤʝʪʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʀʥʪʝʨʝʩ ʢʲʤ ʪʦʟʠ ʤʦʜʝʣ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ 
ʥʘ ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʧʨʦʷʚʷʚʘʪ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ, 
ʘʛʨʦʥʦʤʠʯʝʩʢʠʪʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʪʝ ʠ ʜʨ. ʢʣʦʥʦʚʝ ʥʘ ʥʘʫʢʘʪʘ.   ʉʣʝʜʦʚʘʪʝʣʥʦ, 
ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʠʜʚʦʨʥʠ/ʤʘʣʢʠ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʧʨʝʜʧʦʣʘʛʘ ʧʨʠʣʘʛʘʥʝ ʥʘ 
ʭʦʣʠʩʪʠʯʝʥ ʧʦʜʭʦʜ (Gradinarov, 2018), ʢʦʝʪʦ ʨʘʟʢʨʠʚʘ ʚʨʲʟʢʘʪʘ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʜʦʢʣʘʜʘ ʩ ʪʝʤʘʪʠʯʥʠʷ ʧʨʦʯʠʪ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ: 
Ăɽʢʦʣʦʛʠʷ ʠ ʘʛʨʦʝʢʦʣʦʛʠʠ: ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ʨʝʘʣʠʟʘʮʠʷñ. 
ɿʘʜʘʜʝʥʠʪʝ ʦʩʥʦʚʥʠ ʧʘʥʝʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʚʩʝʦʙʭʚʘʪʥʦ/ʩʲʜʲʨʞʘʪʝʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʲʧʨʦʩʠ, ʚʩʝ ʧʦ-ʘʢʪʫʘʣʥʠ ʢʲʤ ʥʘʩʪʦʷʱʠ 
ʠ ʙʲʜʝʱʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʜʝʡʥʦʩʪʠ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʥʘ 
ʨʘʟʣʠʯʥʠ ʥʠʚʘ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʧʨʠʣʘʛʘ ʠ ʤʝʪʦʜʘ ʥʘ ʢʘʙʠʥʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ (Desk 
research), ʢʘʢʪʦ ʠ ʤʦʥʦʛʨʘʬʠʯʥʠʷ ʤʝʪʦʜ. 

ɺ ʭʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʚʪʦʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʜʘʥʥʠ, 
ʧʦʣʫʯʝʥʠ ʦʪ ʝʤʧʠʨʠʯʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ (Eʉʀ)11, ʧʨʦʚʝʜʝʥʦ ʧʨʝʟ 2010 ʛ. 
ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʘʚʪʦʨʘ.  

 

ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ 

ɺʲʚʝʞʜʘʱʦ ʥʘʯʘʣʦ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʢʘʙʠʥʝʪʥʠʷ ʤʝʪʦʜ. ʉ ʥʝʛʦʚʘ ʧʦʤʦʱ ʩʝ ʨʘʟʢʨʠʚʘ ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʪʝʤʘʪʠʢʘʪʘ, ʦʪ 
ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʚʩʝ ʧʦ-ʠʥʪʝʥʟʠʚʥʦʪʦ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ʚʲʧʨʦʩʠʪʝ ʩ ʚʲʛʣʝʨʦʜʥʠʷ ʦʪʧʝʯʘʪʲʢ. ɽʚʨʦʧʝʡʩʢʠ ʥʘʫʯʥʠ ʮʝʥʪʨʦʚʝ ʘʥʘʣʠʟʠʨʘʪ 
ʚʲʛʣʝʨʦʜʥʠʷ ʦʪʧʝʯʘʪʲʢ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʝʟʦʣʶʮʠʠ ʥʘ ɽʇ ʦʪ ʢʨʘʷ ʥʘ 2019 ʛ., ʚ ʢʦʠʪʦ 
ʩʝ ʦʙʷʚʷʚʘ ʠʟʚʲʥʨʝʜʥʘ ʢʣʠʤʘʪʠʯʥʘ ʩʠʪʫʘʮʠʷ ʚ ɽʚʨʦʧʘ ʠ ʩʝ ʦʙʦʩʥʦʚʘʚʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʷ, ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʝʫʪʨʘʣʠʪʝʪ ʢʲʤ 
ʚʲʛʣʝʨʦʜʘ ʜʦ 2030 ʛ.12 . ɸʥʘʣʠʟʲʪ ʚʟʝʤʘ ʧʨʝʜʚʠʜ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ɽʇ, 
ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʝʤʠʩʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ. ɼʦʢʫʤʝʥʪʲʪ ʝ ʠʟʛʦʪʚʝʥ ʦʪ 
ʇʦʣʠʪʠʯʝʩʢʠʷ ʦʪʜʝʣ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʥʘʫʯʥʠ ʧʦʣʠʪʠʢʠ ʠ ʧʦʣʠʪʠʢʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ 
ʞʠʚʦʪʘ ʠ ʦʪ ʆʪʜʝʣʘ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʜʠʪ (EMAS) ʧʦ ʠʩʢʘʥʝ ʥʘ 
ʢʦʤʠʩʠʷʪʘ ʧʦ ʦʢʦʣʥʘ ʩʨʝʜʘ, ʦʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʭʨʘʥʠʪʝ (ENVI). 
ʈʘʟʨʘʙʦʪʢʘʪʘ ʦʪʢʨʦʷʚʘ ʨʦʣʷʪʘ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʦʙʱʥʦʩʪʠʪʝ ʠ ʥʘ 
ʠʥʜʠʚʠʜʠʪʝ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʠʪʝ ʦʪ ʩʪʦʧʘʥʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚʲʨʭʫ 
ʧʨʠʨʦʜʥʠʷ ʬʘʢʪʦʨ. 

ʇʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʮʝʣ, ʩʝ ʙʘʟʠʨʘ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ  ʧʦʚʝʜʝʥʠ 
ʪʨʠ ʙʨʦʷ ʢʘʟʫʩʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʚ ʚʠʜ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʠʥʪʝʨʚʶʪʘ ʩʲʩ ʩʦʙʩʪʚʝʥʠʮʠ 
ʥʘ ʤʘʣʢʠ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ  ʤʘʭʘʣʠ ʦʪ ʨʝʛʠʦʥʘ ʥʘʜ ʛʨʘʜ ʊʨʦʷʥ. 
ʀʟʙʨʘʥʠʷʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʚʘ ʮʝʣʝʚʦ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʣʠʮʘ, ʯʠʷʪʦ ʜʝʡʥʦʩʪ ʝ ʚʲʚ ʬʦʢʫʩʘ 
ʥʘ ʜʲʣʛʦʛʦʜʠʰʥʠʷ ʠ ʪʨʘʝʥ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʠʥʪʝʨʝʩ ʥʘ ʘʚʪʦʨʘ. ʇʨʦʚʝʜʝʥʠʪʝ ʢʘʟʫʩʠ 
ʩʘ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʠ, ʧʨʠʣʝʞʘʱʠ ʢʲʤ ʮʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ - ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ 

                                                             
11ɸʚʪʦʨʲʪ ʩʝ ʧʦʟʦʚʘʚʘ ʠ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʤʧʠʨʠʯʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ (ɽʉʀ): Ăɽʢʦʣʦʛʠʯʥʘʪʘ 
ʢʫʣʪʫʨʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʨʦʜʫʢʮʠʷñ, ʧʨʦʚʝʜʝʥʦ ʧʨʝʟ 2010 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʧʨʦʝʢʪ: Ăʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʮʝʥʥʦʩʪʥʘ ʩʠʩʪʝʤʘ ʠ ʥʝʡʥʘʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʤʦʜʝʣʠ: ʨʘʟʚʠʪʠʝ ʥʘ ʝʢʦʣʦʛʠʯʥʘʪʘ ʢʫʣʪʫʨʘ ʢʘʪʦ ʧʦʢʘʟʘʪʝʣ ʟʘ ʪʨʘʥʩʣʘʮʠʷ ʥʘ ʝʚʨʦʧʝʡʩʢʠ 
ʮʝʥʥʦʩʪʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦò ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʜʩʥ ɸʥʥʘ ʄʘʥʪʘʨʦʚʘ, ʧʨʦʬʝʩʦʨ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ 
ʩʦʮʠʦʣʦʛʠʷ ʧʨʠ ɹɸʅ. 
12

 ʇʨʝʟ ʤ. ʩʝʧʪʝʤʚʨʠ 2020 ʛ. ɽʚʨʦʧʝʡʩʢʠʷʪ ʧʘʨʣʘʤʝʥʪ ʧʫʙʣʠʢʫʚʘ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʚʲʛʣʝʨʦʜʥʠʷ 
ʦʧʪʝʯʘʪʲʢ ʠ ʧʨʝʭʦʜʘ ʢʲʤ ʚʲʛʣʝʨʦʜʝʥ ʥʝʫʪʨʘʣʠʪʝʪ. 
ttps://www.europarl.europa.eu/RegData/etudes/STUD/2020/652735/IPOL_STU(2020)652735_EN.pdf. 
ʇʨʝʟ ʤ. ʜʝʢʝʤʚʨʠ 2019 ʛ. ʆʆʅ ʧʨʦʚʝʞʜʘ ʢʦʥʬʝʨʝʥʮʠʷ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. 
https://unfccc.int/cop25 
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ʚʨʲʟʢʘ ʤʝʞʜʫ ʩʪʦʧʘʥʠʩʚʘʥʝʪʦ ʥʘ ʧʨʠʜʚʦʨʥʠʪʝ ʛʨʘʜʠʥʠ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʥʘ 
ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ ʥʘ ʤʠʢʨʦ ʨʘʚʥʠʱʝ. ʎʝʣʝʧʦʣʘʛʘʥʝʪʦ ʩʲʜʲʨʞʘ ʚʲʧʨʦʩʘ ʟʘʱʦ 
ʧʨʦʚʝʞʜʘʤʝ ʠʟʩʣʝʜʚʘʥʝʪʦ. ʇʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʥʘʜʝʞʜʥʘ ʠ ʧʦʜʭʦʜʷʱʘ ʙʘʟʘ 
ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʩʲʞʜʝʥʠʷ, ʨʝʣʝʚʘʥʪʥʠ ʢʲʤ ʭʘʨʘʢʪʝʨʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ.  

ʊʨʠʪʝ Ăʦʩʥʦʚʥʠ ʨʝʩʧʦʥʜʝʥʪʘñ ʩʘ ʚ ʰʠʨʦʢʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʘʥʠʮʘ ʦʪ 30  ʛʦʜʠʥʠ. ʅʘʡ-
ʤʣʘʜʠʷʪ ʝ ʥʘ 50, ʘ ʥʘʡ-ʚʲʟʨʘʩʪʥʠʷʪ ʨʝʩʧʦʥʜʝʥʪ ʝ ʥʘ 80 ʛʦʜʠʥʠ. ɽʜʠʥʠʷʪ ʦʪ ʪʷʭ ʝ ʩʲʩ 
ʩʨʝʜʥʦ, ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʩ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʙʱʦʪʦ ʤʝʞʜʫ ʪʷʭ ʝ, ʯʝ ʧʦʣʘʛʘʪ ʛʨʠʞʠ 
ʜʘ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ, ʟʘʣʦʞʝʥʠ ʦʱʝ ʧʨʠ ʩʪʨʦʠʪʝʣʩʪʦʪʦ ʥʘ ʢʲʱʠʪʝ: Ăʊʘʟʠ ʢʨʫʰʘ ʝ ʥʘ 
300 ʛʦʜʠʥʠñ, ʩʧʦʜʝʣʷ ʨʝʩʧʦʥʜʝʥʪʲʪ ʦʪ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʤʘʭʘʣʘ ʠ ʛʦʩʪʦʧʨʠʝʤʥʦ ʤʝ 
ʥʘʩʪʘʥʷʚʘ ʥʘ ʧʝʡʢʘ ʧʦʜ ʢʨʫʰʘʪʘ ʩ ʧʦʩʦʢʘ ʥʘ ʧʦʛʣʝʜʘ ʢʲʤ ʛʨʘʜʠʥʘʪʘ. ʉ ʛʦʨʜʦʩʪ 
ʧʦʷʩʥʷʚʘ, ʯʝ ʩʦʨʪʘ, ʢʦʡʪʦ ʝ ʟʘʩʘʜʠʣ ʧʨʘ-ʧʨʘ-ʜʷʜʦʪʦ ʝ ʩ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʫʭʦ 
ʚʝʱʝʩʪʚʦ ʠ ʟʘʭʘʨʠ. ʃʝʩʥʦ ʩʝ ʩʫʰʠ, ʘ ʠ ʩʪʘʚʘ ʭʫʙʘʚʘ ʨʘʢʠʷ, ʢʦʷʪʦ ʚʝʯʝ ʥʷʤʘ ʢʦʡ ʜʘ 
ʚʘʨʠ. ʉʲʧʨʫʛʲʪ ʧʦʯʠʥʘʣ, ʩʠʥʲʪ ʨʘʙʦʪʠ ʚ ʩʪʦʣʠʮʘʪʘ. ʇʨʠʙʠʨʘ ʩʝ ʨʝʜʦʚʥʦ ʠ ʩ 
ʫʜʦʚʦʣʩʪʚʠʝ ʩʝ ʟʘʥʠʤʘʚʘ ʩʲʩ ʟʝʤʝʜʝʣʩʢʠ ʜʝʡʥʦʩʪʠ ʚ ʩʝʤʝʡʥʘʪʘ ʛʨʘʜʠʥʘ. ʇʦ ʚʩʠʯʢʦ 
ʣʠʯʠ, ʯʝ ʢʨʫʰʘʪʘ ʠ ʷʛʦʜʠʪʝ ʤʝʞʜʫ ʧʣʦʯʠʪʝ ʩʘ ʚʠʜ ʘʪʨʘʢʮʠʷ, ʘ ʮʷʣʘʪʘ ʛʨʠʞʘ ʝ 
ʥʘʩʦʯʝʥʘ ʢʲʤ ʟʝʣʝʥʯʫʢʦʚʘʪʘ ʛʨʘʜʠʥʘ. ɺ ʧʲʨʚʠʪʝ ʜʥʠ ʥʘ ʶʥʠ ʪʷ ʝ ʚ ʮʲʬʪʝʞ ʠ ʚ 
ʥʘʯʘʣʥʦ ʧʣʦʜʦʜʘʚʘʥʝ. ɼʦʤʠʥʠʨʘ ʛʨʘʭʲʪ, ʢʦʡʪʦ ʝ ʢʘʪʦ ʧʦʩʨʝʙʨʝʥ ʧʦʜ ʞʠʚʠʪʝʣʥʘʪʘ 
ʪʦʧʣʠʥʘ ʥʘ ʶʥʩʢʠʪʝ ʩʣʲʥʯʝʚʠ ʣʲʯʠ. ʅʘ ʧʣʦʱ ʥʝ ʧʦʚʝʯʝ ʦʪ 100 ʢʚʘʜʨʘʪʥʠ ʤʝʪʨʘ 
ʧʦʩʝʚʲʪ ʝ ʦʙʨʘʟʫʚʘʣ ʩʚʦʝʦʙʨʘʟʥʘ ʤʦʥʦʣʠʪʥʘ ʩʢʫʣʧʪʫʨʥʘ ʛʨʫʧʘ, ʠʟʚʠʩʝʥʘ ʥʘ ʧʦʯʪʠ 
ʤʝʪʲʨ ʚʠʩʦʯʠʥʘ ʠ ʠʟʛʨʘʜʝʥʘ/ʦʬʦʨʤʝʥʘ ʦʪ ʩʧʣʝʪʝʥʠʪʝ ʦʪ ʣʘʩʪʫʥʠʪʝ ʩʠ ʭʠʣʷʜʠ 
ʨʘʩʪʝʥʠʷ. ʅʘʩʘʞʜʝʥʠʷʪʘ ʦʪ ʟʝʣʝʥ ʠ ʟʨʷʣ ʬʘʩʫʣ ʩʲʟʜʘʚʘʭʘ ʠʟʚʝʩʪʥʦ ʧʨʠʪʝʩʥʝʥʠʝ ʥʘ 
ʨʝʩʧʦʥʜʝʥʪʘ, ʥʦ ʦʧʪʠʤʠʟʤʲʪ, ʯʝ ʤʝʩʪʥʠʷʪ ʩʦʨʪ ñʱʝ ʩʝ ʜʦʢʘʞʝñ, ʜʦʤʠʥʠʨʘʰʝ. 
ʇʦʩʣʝʜʚʘ ʚʢʫʩʝʥ ʨʘʟʢʘʟ ʟʘ ʯʫʜʝʩʥʠʪʝ ʛʦʟʙʠ, ʢʦʡʪʦ ʩʪʘʚʘʪ ʦʪ Ăʙʲʨʟʦʫʚʠʨʘʱʠʷñ, 
ʩʝʤʝʡʥʘ ʩʝʣʝʢʮʠʷ, ʙʦʙ. ʅʘ ʚʲʧʨʦʩ ʜʘʣʠ ʩʤʝʥʷ ʤʝʩʪʘʪʘ ʥʘ ʦʪʛʣʝʞʜʘʥʠʪʝ ʚ ʛʨʘʜʠʥʘʪʘ 
ʢʫʣʪʫʨʠ, ʧʦʩʣʝʜʚʘ ʙʝʩʝʜʘ ʟʘ ʝʞʝʛʦʜʥʦ, ʧʦʯʪʠ ʩʝʜʝʤʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʲʱʝʥʠʝ. ɺ 
ʦʪʛʦʚʦʨʘ ʩʝ ʢʦʜʠʨʘʰʝ ʤʦʜʝʣ ʟʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. ʉʦʙʩʪʚʝʥʠʯʢʘʪʘ ʨʷʟʢʦ 
ʩʤʝʥʠ ʧʦʩʦʢʘʪʘ ʩʠ ʠ ʧʦʢʘʟʘ ʩʨʝʱʫʧʦʣʦʞʥʠʷ ʢʨʘʡ ʥʘ ʛʨʘʜʠʥʘʪʘ, ʢʲʜʝʪʦ ʩʝʛʘ ʩʘ 
ʥʘʩʘʜʝʥʠ ʢʘʨʪʦʬʠ ʠ ʜʦʤʘʪʠ. ʆʙʷʩʥʠ ʢʘʢ ʜʦʙʨʝ ʩʝ ʨʘʟʚʠʚʘʪ ʚʩʠʯʢʠ ʢʫʣʪʫʨʠ, ʢʦʠʪʦ ʩʝ 
ʩʝʷʪ ʠʣʠ ʟʘʩʘʞʜʘʪ ʩʣʝʜ ʛʨʘʭ, ʟʝʣʝʥ ʠ ʟʨʷʣ ʬʘʩʫʣ. ʇʦʷʩʥʠ, ʯʝ ʪʦʚʘ ʛʦ ʧʦʤʥʠ ʦʪ ʜʝʪʝ, 
ʢʦʛʘʪʦ ʝ ʧʫʩʢʘʣʘ ʩʝʤʝʥʮʘʪʘ ʚ ʙʨʘʟʜʘʪʘ ʠ ʙʘʙʘ Ⱬ ʝ ʛʦʚʦʨʝʣʘ ʟʘ ʨʘʩʪʝʥʠʷʪʘ ʢʘʪʦ ʟʘ 
ʞʠʚʠ ʩʲʱʝʩʪʚʘ. ɺʠʜ ʢʦʣʝʢʪʠʚʥʘ ʧʘʤʝʪ, ʢʦʷʪʦ ʝ ʙʝʣʝʛ ʥʘ ʩʦʮʠʦʢʫʣʪʫʨʥʘ ʪʨʘʜʠʮʠʷ, 
ʦʪʢʨʠʚʘʱʘ ʩʝ ʢʘʢʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠ ʣʦʢʘʣʥʘʪʘ ʦʙʱʥʦʩʪ, ʪʘʢʘ ʠ ʚ 
ʥʘʮʠʦʥʘʣʝʥ ʤʘʱʘʙ. ʇʨʠ ʧʦʜʦʙʥʠ ʤʦʥʦʛʨʘʬʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʠʥʘʛʠ ʩʠ ʟʘʜʘʚʘʤ 
ʚʲʧʨʦʩ, ʜʘʣʠ ʟʘʨʘʜʠ ʪʘʟʠ ʢʦʜʠʨʘʥʘ ʫ ʙʲʣʛʘʨʠʥʘ ʦʙʠʯ ʢʲʤ ʟʝʤʷʪʘ ʥʠʝ ʩʤʝ ʠʟʚʝʩʪʥʠ 
ʢʘʪʦ ʘʛʨʘʨʥʘ ʩʪʨʘʥʘ, ʜʘʣʠ ʟʘʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠʪʝ ʧʣʦʜʦʚʝ, ʟʝʣʝʥʯʫʮʠ ʠ ʤʝʩʥʠ 
ʧʨʦʜʫʢʪʠ, ʜʘʣʠ ʟʘʨʘʜʠ ʪʦʚʘ, ʯʝ ʥʘʰʘʪʘ ʧʨʠʨʦʜʘ ʧʦʟʚʦʣʷʚʘ ʧʦʜ ʦʪʢʨʠʪʦ ʥʝʙʝ ʜʘ ʩʝ 
ʦʪʛʣʝʞʜʘʪ 145 ʢʫʣʪʫʣʥʠ ʚʠʜʘ ʨʘʩʪʝʥʠʷ. ɺʝʨʦʷʪʥʦ, ʚʩʠʯʢʠ ʪʝʟʠ ʫʩʣʦʚʠʷ 
ʙʣʘʛʦʧʨʠʷʪʩʪʚʘʪ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʟʘ ʟʝʤʝʜʝʣʠʝ ʩ ʙʲʣʛʘʨʩʢʘ ʩʧʝʮʠʬʠʢʘ, 
ʤʦʜʝʣ, ʢʦʡʪʦ ʚʠʥʘʛʠ ʝ ʙʠʣ, ʝ ʠ ʱʝ ʙʲʜʝ ʩʲʱʥʦʩʪʥʦ ʧʨʠʣʝʞʘʱ ʢʲʤ ʙʝʣʝʟʠʪʝ ʥʘ 
ʢʨʲʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʫʩʪʦʡʯʠʚʘʪʘ ʙʠʦʠʢʦʥʦʤʠʢʘ.  

ʉʣʠʟʘʡʢʠ ʢʲʤ ʧʦ-ʥʠʩʢʘʪʘ ʤʘʭʘʣʘ, ʩʨʝʱʥʘʭ ʜʲʱʝʨʷʪʘ ʚ ʝʜʥʦʪʦ ʩʝʤʝʡʩʪʚʦ ʚ ʢʦʝʪʦ 
ʧʨʝʜʚʠʞʜʘʭ ʜʘ ʧʨʦʚʝʜʘ ʚʪʦʨʦʪʦ ʢʘʟʫʩʥʦ ʠʟʩʣʝʜʚʘʥʝ. ɿʜʨʘʚʝʥ ʨʘʙʦʪʥʠʢ ʦʪ ʊʨʦʷʥ, 
ʧʨʠ ʚʲʟʤʦʞʥʦʩʪ, ʚʠʥʘʛʠ ʩʝ ʢʘʯʚʘ ʧʨʠ ʨʦʜʠʪʝʣʠʪʝ ʩʠ ʠ ʧʦʤʘʛʘʡʢʠ ʠʤ ʚ ʛʨʠʞʠʪʝ ʧʦʢʨʘʡ 
ʩʝʤʝʡʥʘʪʘ ʛʨʘʜʠʥʘ, ʩʝ ʨʘʟʪʦʚʘʨʚʘ ʦʪ ʥʘʪʨʫʧʘʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ. ʇʨʝʜʚʠʜ 
ʥʘʧʨʝʜʥʘʣʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʨʦʜʠʪʝʣʠʪʝ, ʚʩʝ ʧʦ-ʯʝʩʪʦ ʧʦʩʚʝʱʘʚʘ ʧʦʚʝʯʝ ʛʨʠʞʠ ʥʘ 
ʦʪʛʣʝʞʜʘʥʠʪʝ ʨʘʩʪʝʥʠʷ. ʉ ʨʘʜʦʩʪ ʩʧʦʜʝʣʷ, ʯʝ ʥʝʡʥʠʪʝ ʩʠʥʦʚʝ, ʩ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 
ʠ ʩʝʨʠʦʟʥʠ ʧʨʦʬʝʩʠʠ, ʨʝʜʦʚʥʦ ʠʜʚʘʪ ʚ ʤʘʭʘʣʘʪʘ ʠ ʩʝ ʚʢʣʶʯʚʘʪ ʩ ʬʠʟʠʯʝʩʢʠ ʪʨʫʜ 
ʚʲʚ ʚʩʠʯʢʠ ʧʦ-ʪʝʞʢʠ ʜʝʡʥʦʩʪʠ ʚ ʛʨʘʜʠʥʘʪʘ. ʆʙʦʞʘʚʘʪ ʚʢʫʩʘ ʥʘ ʚʩʠʯʢʠ ʦʪʛʣʝʞʜʘʥʠ 
ʟʝʣʝʥʯʫʮʠ, ʥʦ, ʥʘʡ-ʚʝʯʝ ʥʘ ʙʝʣʪʲʯʥʠʪʝ ʢʫʣʪʫʨʠ. ɻʨʘʭʲʪ ʠ ʙʘʢʣʘʪʘ ʩʘ ʧʨʝʜʧʦʯʠʪʘʥʠ, 
ʥʦ ʠ ʦʩʪʘʥʘʣʠʪʝ ʙʦʙʦʚʠ ʩʘ Ăʥʘ ʧʦʯʠʪñ. ʀʥʪʝʨʝʩʝʥ ʱʨʠʭ ʦʪ ʨʘʟʛʦʚʦʨʘ ʝ, ʯʝ ʩʠʥʦʚʝʪʝ 



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

140 
 

ʞʠʚʝʷʪ ʙʣʠʟʢʦ ʜʦ ʪ.ʥ. ɾʝʥʩʢʠ ʧʘʟʘʨ ʚ ʩʪʦʣʠʮʘʪʘ, ʥʦ ʧʦʯʪʠ ʥʝ ʩʝ ʫʩʝʱʘ ʘʨʦʤʘʪ ʥʘ 
ʩʚʝʞʠ ʧʣʦʜʦʚʝ ʠ ʟʝʣʝʥʯʫʮʠ, ʪʘʢʘ ʢʘʢʪʦ ʝ ʙʠʣʦ ʧʨʝʜʠ ʛʦʜʠʥʠ, ʠ ʪʘʢʘ, ʢʘʢʪʦ ʝ ʚ 
ʤʦʤʝʥʪʘ ʚ ʩʝʤʝʡʥʘʪʘ ʛʨʘʜʠʥʘ. ʀ ʪʫʢ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʧʦʣʟʚʘʪ ʩʦʙʩʪʚʝʥʠ ʩʝʤʝʥʘ ʟʘ 
ʦʪʛʣʝʞʜʘʥʠʪʝ ʙʦʙʦʚʠ ʢʫʣʪʫʨʠ. ʈʦʪʘʮʠʷʪʘ  ʩʝ ʩʧʘʟʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ 
ʥʘ ʧʦʩʝʚʠʪʝ ʝ ʩ ʦʙʦʨʩʢʠ ʪʦʨ ʚ ʩʨʦʢʦʚʝ, ʢʦʠʪʦ ʚ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʪʦʯʥʦʩʪ 
ʦʧʨʝʜʝʷʪ ʚʲʟʨʘʩʪʥʠʪʝ ʩʪʦʧʘʥʠ ʥʘ ʜʦʤʘ. ɻʨʘʜʠʥʘʪʘ ʯʝʩʪʦ ʩʝ ʧʦʩʝʱʘʚʘ ʦʪ ʩʝʤʝʡʥʠ 
ʧʨʠʷʪʝʣʠ, ʥʘʡ-ʤʣʘʜʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠʜʚʘʪ ʠ ʩ ʛʦʩʪʠ ʦʪ ʩʪʦʣʠʮʘʪʘ, ʢʦʠʪʦ 
ʩʠ Ăʧʨʘʚʷʪ ʩʝʣʬʠñ ʩʨʝʜ ʣʝʭʠʪʝ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʜʦʤʘʪʠ. 

ʊʨʝʪʠʷʪ ʢʘʟʫʩ ʚʢʣʶʯʚʘ ʠʥʪʝʨʚʶ ʧʨʠ ʚʪʦʨʦʪʦ ʩʝʤʝʡʩʪʚʦ ʚ ʧʦ-ʥʠʩʢʘʪʘ ʤʘʭʘʣʘ, ʢʦʝʪʦ, 
ʩʣʝʜ ʧʝʥʩʠʦʥʠʨʘʥʝʪʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ ʨʦʜʦʚʘʪʘ ʢʲʱʘ ʥʘ ʩʲʧʨʫʛʘʪʘ. ʊʦʚʘ ʩʘ ʜʚʝʪʝ 
ʢʲʱʠ ʦʪ ʤʘʭʘʣʘʪʘ, ʚ ʢʦʠʪʦ ʮʝʣʦʛʦʜʠʰʥʦ ʞʠʚʝʷʪ ʭʦʨʘ. ʈʘʟʢʘʟʚʘʪ, ʯʝ ʩ ʥʝʪʲʨʧʝʥʠʝ 
ʦʯʘʢʚʘʪ ʦʱʝ ʤʣʘʜʠ ʧʝʥʩʠʦʥʝʨʠ ʜʘ ʦʞʠʚʷʪ ʨʦʜʦʚʠʪʝ ʩʠ ʜʦʤʦʚʝ. ɿʘʩʝʛʘ ʚʨʲʟʢʘʪʘ ʩ 
ʪʷʭ, ʥʘʨʠʯʘʪ ʛʠ ʚʠʣʘʜʞʠʠ, ʝ ʥʘʧʨʦʣʝʪ, ʢʦʛʘʪʦ ʱʝʜʨʦ ʠʤ ʨʘʟʜʘʚʘʪ ʦʪ ʨʘʟʩʘʜʘ, 
ʧʨʠʛʦʪʚʝʥ ʚ ʦʙʝʤ ʩʲʱʝʩʪʚʝʪʦ ʧʨʝʚʠʰʘʚʘʱ ʥʫʞʜʠʪʝ ʥʘ ʩʚʦʷʪʘ ʩʝʤʝʡʥʘ ʛʨʘʜʠʥʘ. 
ʉʝʤʝʥʘʪʘ ʟʘ ʙʦʙʦʚʠʪʝ ʢʫʣʪʫʨʠ, ʢʦʠʪʦ ʩʘ ʥʘʡ-ʚʢʫʩʥʠʪʝ ʚ ʨʝʛʠʦʥʘ ʩʲʱʦ ʙʠʚʘʪ 
ʩʧʦʜʝʣʝʥʠ ʩʲʩ ʩʲʩʝʜʠʪʝ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʚ 
ʩʝʤʝʡʥʘʪʘ ʛʨʘʜʠʥʘ ʩʘ ʥʘʩʣʝʜʝʥʦ ʟʥʘʥʠʝ ʦʪ ʧʨʝʜʰʝʩʪʚʘʱʠʪʝ ʧʦʢʦʣʝʥʠʷ. ʇʦʟʥʘʚʘ ʩʝ 
ʚʩʷʢʘ ʧʝʜʷ ʟʝʤʷ ʦʪʨʝʜʝʥʘ ʟʘ ʟʝʣʝʥʯʫʢʦʚʠ ʢʫʣʪʫʨʠ ʠ ʩʪʨʠʢʪʦ ʩʝ ʩʧʘʟʚʘ ʝʞʝʛʦʜʥʘʪʘ 
ʩʤʷʥʘ ʥʘ ʧʣʦʱʪʘ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʪʷʭ. ʀ ʪʫʢ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘ ʬʘʤʠʣʠʷʪʘ, ʜʦʤʠʥʠʨʘʪ 
ʧʨʦʪʝʠʥʦʚʠʪʝ ʢʫʣʪʫʨʠ. ʀʤʘʪ ʩʠ ʩʝʤʝʡʥʘ ʛʝʥʙʘʥʢʘ, ʢʘʢʪʦ ʩʝ ʰʝʛʫʚʘʪ, ʢʘʢʪʦ ʠ ʙʣʠʟʢʠ, 
ʢʦʠʪʦ ʮʝʥʷʪ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʨʠʜʚʦʨʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪ ʩʝʤʝʡʥʘʪʘ ʛʨʘʜʠʥʘ. 
ʊʦʟʠ ʢʘʟʫʩ ʩʲʱʦ ʦʯʝʨʪʘʚʘ ʫʩʪʦʡʯʠʚ ʤʦʜʝʣ ʟʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. ɺʩʠʯʢʠ ʨʘʩʪʠʪʝʣʥʠ 
ʦʩʪʘʪʲʮʠ ʩʝ ʢʦʤʧʦʩʪʠʨʘʪ, ʢʘʪʦ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʩʝ ʧʦʜʩʠʣʚʘ ʩ ʦʙʦʨʩʢʠ 
ʪʦʨ, ʩʪʦʨʦ ʜʦʟʠʨʘʥ ʠ ʨʘʟʧʨʲʩʥʘʪ ʥʘ ʧʦʜʭʦʜʷʱʦ ʤʷʩʪʦ ʚ ʧʦʜʭʦʜʷʱʦ ʩʲʩʪʦʷʥʠʝ.  

ʇʨʦʚʝʜʝʥʠʪʝ ʪʨʠ ʢʘʟʫʩʘ ʩ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʘʥʦ ʠʥʪʝʨʚʶ ʟʘʭʨʘʥʚʘ ʘʚʪʦʨʦʚʠʷ ʩʦʮʠʘʣʝʥ 
ʤʦʜʝʣ. ɺʢʣʶʯʝʥʠʪʝ ʚʲʧʨʦʩʠ, ʮʝʣʷʱʠ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʟʥʘʥʠʝʪʦ ʠ 
ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʦʩʠʛʫʨʷʚʘʪ ʥʘʙʦʨ ʦʪ ʟʥʘʥʠʷ ʟʘ ʦʬʦʨʤʷʥʝ ʥʘ ʤʘʣʢʠʪʝ 
ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʢʘʪʦ ʝʜʠʥʠʮʘ/ʝʪʘʣʦʥ/ʤʦʜʝʣ ʥʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. 
ʈʘʮʠʦʥʘʣʥʠ, ʝʤʦʮʠʦʥʘʣʥʠ ʠ ʚʦʣʝʚʠ ʝʣʝʤʝʥʪʠ ʩʝ ʢʦʜʠʨʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʠ 
ʚʲʧʨʦʩʠ, ʯʠʠʪʦ ʦʪʛʦʚʦʨʠ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʥʦʩʪ ʧʨʠ ʦʮʝʥʢʘʪʘ ʟʘ ʩʲʟʥʘʥʠʝʪʦ ʥʘ 
ʩʫʙʝʢʪʠʪʝ. ʇʦʚʝʜʝʥʠʝʪʦ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʦʪ ʧʦʚʝʜʝʥʯʝʩʢʠ ʥʘʤʝʨʝʥʠʷ ʠ ʨʝʘʣʥʠ 
ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʝ ʠʟʚʝʞʜʘʪ ʦʪ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʥʘʰʠ ʨʝʩʧʦʥʜʝʥʪʠ ʦʪ ʪʨʠʪʝ 
ʢʘʟʫʩʘ, ʯʝ ʟʘ ʪʷʭ ʟʝʤʷʪʘ ʝ ʩʝʤʝʡʥʘ ʮʝʥʥʦʩʪ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ, ʦʙʱʦ ʙʣʘʛʦ. 

ʊʦʚʘ ʨʘʟʙʠʨʘʥʝ, ʩʧʦʜʝʣʝʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʝʩʝʮ ʶʥʠ ʦʪ ʠʥʪʝʨʚʶʠʨʘʥʠʪʝ ʚ ʨʝʛʠʦʥʘ 
ʥʘ ʛʨʘʜ ʊʨʦʷʥ, ʩʝ ʷʚʷʚʘ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʦʧʠʪʘ ʥʘ ʘʚʪʦʨʘ ʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʷʫʯʥʘʪʘ 
ʝʢʩʧʝʨʪʠʟʘ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʟ 
2010 ʛ., ʢʦʝʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ. ʇʨʦʚʝʜʝʥʘʪʘ ʘʥʢʝʪʘ ʧʦ ʤʝʪʦʜʘ Ăʣʠʮʝ ʚ ʣʠʮʝñ 
ʦʩʠʛʫʨʷʚʘ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʠʥʬʦʤʘʮʠʷ ʟʘ ʧʨʦʝʢʦʣʦʛʠʯʥʠ ʧʨʘʢʪʠʢʠ ʥʘ ʧʲʣʥʦʣʝʪʥʠʪʝ 
ʩʝʣʩʢʠ ʞʠʪʝʣʠ ʦʪ ʨʝʛʠʦʥʘ ʥʘ ɹʣʘʛʦʝʚʛʨʘʜ, ʢʦʡʪʦ ʝ ʪʠʧʠʯʝʥ ʩ ʜʨʝʙʥʦʧʣʦʱʥʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʝʟʫʣʪʘʪʠʪʝ Ăʩʝ ʧʨʠʧʦʢʨʠʚʘʪñ ʩ ʧʨʦʚʝʜʝʥʦʪʦ ʪʝʨʝʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ 
ʨʝʛʠʦʥʘ ʥʘ ʛʨ. ʊʨʦʷʪ. ʊʦʚʘ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʣʦʥʛʠʪʶʜʥʠʷ ʤʝʪʦʜ, ʜʘ 
ʧʨʝʚʝʜʝʤ ʠ ʩʲʦʪʥʝʩʝʤ ʪʦʛʘʚʘ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʢʲʤ ʤʥʝʥʠʝʪʦ ʥʘ ʜʥʝʰʥʠʪʝ 
ʩʦʙʩʪʚʝʥʠʮʠ ʥʘ ʧʨʠʜʚʦʨʥʠ/ʤʘʣʢʠ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ. ʋʩʪʦʡʯʠʚʦʩʪʪʘ ʝ ʥʝʠʟʤʝʥʥʘ 
ʭʘʨʘʢʪʠʨʠʩʪʠʢʘ ʧʨʠ ʦʙʱʫʚʘʥʝʪʦ ʩ ʧʨʠʨʦʜʘʪʘ ʥʘ ʩʫʙʝʢʪʠʪʝ ʢʘʢʪʦ ʦʪ ʨʝʛʠʦʥʘ ʥʘ 
ɹʣʘʛʦʝʚʛʨʘʜ, ʪʘʢʘ ʠ ʦʪ ʨʘʡʦʥʘ ʥʘ ʊʨʦʷʥ. ʂʦʨʝʥʠʪʝ ʥʘ ʪʘʟʠ ʫʩʪʦʡʯʠʚʦʩʪ ʩʘ 
ʟʘʙʝʣʷʟʘʥʠ ʠ Ăʠʥʩʪʠʪʫʘʣʠʟʠʨʘʥʠñ ʚ ɼʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢ ʦʪ 1958 ʛ., ʚ ʢʦʡʪʦ ʩʝ 
ʫʧʦʤʝʥʘʚʘ ʩʪʘʪʫʪʘ ʥʘ ʧʨʠʜʚʦʨʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ. ɺ ʪʦʟʠ ʘʢʪ ʝ ʢʦʜʠʨʘʥ ʩʝʨʠʦʟʝʥ 
ʧʦʣʠʪʠʯʝʩʢʠ ʟʥʘʢ. ɺ ʛʦʜʠʥʠʪʝ ʥʘ ʩʣʦʞʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʧʨʝʭʦʜ ʦʪ ʯʘʩʪʥʦ ʢʲʤ 
ʦʙʦʙʱʝʩʪʚʝʥʦ ʩʪʦʧʘʥʠʩʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʩʪʦʧʘʥʩʢʠ 
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ʩʪʨʫʢʪʫʨʠ, ʪʦʛʘʚʘʰʥʠʪʝ ʫʧʨʘʚʣʷʚʘʱʠ ʩʘ ʟʘʧʘʟʠʣʠ/ʦʪʯʝʣʠ ʨʦʣʷʪʘ ʥʘ ʧʨʠʜʚʦʨʥʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ, ʠʤʘʣʠ ʩʘ ʚʦʣʷ ʠ ʩʘ ʥʘʤʝʨʠʣʠ ʥʘʯʠʥ ʜʘ ʛʦ ʟʘʧʘʟʷʪ ʚ ʧʨʘʚʥʠʷ ʤʠʨ.  

ʊʦʚʘ ʧʦʪʚʲʨʞʜʘʚʘ, ʯʝ ʤʦʜʝʣʲʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʦʚʝʢ-ʧʨʠʨʦʜʘ ʠʤʘ ʫʩʪʦʡʯʠʚʠ ʠ 
ʜʲʣʙʦʢʠ ʩʦʮʠʦʢʫʣʪʫʨʥʠ ʪʨʘʜʠʮʠʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʩʝʣʦ. ʄʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʩʘ 
ʝʪʘʣʦʥ ʟʘ ʨʝʣʘʮʠʷʪʘ/ʩʠʤʙʠʦʟʘʪʘ ʤʝʞʜʫ ʩʪʦʧʘʥʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠ ʱʘʜʷʱʦ ʦʪʥʦʰʝʥʠʝ 
ʢʲʤ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʟʘʢʦʥʠ 
ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝ ʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪ ʦʪ ʤʦʜʝʣʘ ʟʘ ʫʩʪʦʡʯʠʚʘ 
ʙʠʦʠʢʦʥʦʤʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʩʪʦʧʘʥʩʪʚʘ. ʊʦʚʘ ʝ ʤʠʢʨʦ ʥʠʚʦ ʥʘ ʢʦʝʪʦ 
ʧʨʦʮʝʩʲʪ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ/ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠʷ ʬʘʢʪʦʨ ʚ ʤʘʪʝʨʠʘʣʥʦ 
ʙʣʘʛʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʫʙʝʢʪʠ/ʧʨʦʜʫʮʝʥʪʠ, ʢʦʠʪʦ ʩʘ 
ʩʦʙʩʪʚʝʥʠʮʠ ʥʘ ʧʦʟʝʤʣʝʥʠʷ ʨʝʩʫʨʩ ʠ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʤʘʪʝʨʠʘʣʥʠʪʝ ʙʣʘʛʘ. 
ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʝ ʦʩʥʦʚʥʦ ʟʘ ʩʦʙʩʪʚʝʥʘ ʢʦʥʩʫʤʘʮʠʷ ʠ ʟʘ ʥʘʡ-ʙʣʠʟʢʦʪʦ 
ʨʦʜʥʠʥʩʢʦ ʦʙʢʨʲʞʝʥʠʝ13  (Tilkidjiev, 2008). ɼʨʝʙʥʦʪʦ ʯʘʩʪʥʦ ʟʝʤʝʜʝʣʠʝ ʠ 
ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ, ʧʨʠ ʢʦʝʪʦ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʧʨʦʠʟʚʝʜʝʥʦʪʦ ʝ ʟʘ ʩʦʙʩʪʚʝʥʘ ʠ ʥʘ 
ʙʣʠʟʢʠʪʝ ʨʦʜʥʠʥʠ ʢʦʥʩʫʤʘʮʠʷ ʚ ʤʠʥʘʣʦʪʦ ʠ ʩʝʛʘ ʝ ʤʦʪʠʚ ʟʝʤʷʪʘ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʘ 
ʢʘʪʦ ʩʝʤʝʡʥʘ ʮʝʥʥʦʩʪ. ʆʪ ʪʫʢ ʧʨʦʠʟʪʠʯʘ ʱʘʜʷʱʦʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʦʟʝʤʣʝʥʠʷ 
ʨʝʩʫʨʩ ʠ ʩʲʟʥʘʚʘʥʝʪʦ, ʯʝ ʦʪ ʥʝʡʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ 
ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʚ ʜʦʤʘ. ʊʦʟʠ ʚʲʪʨʝʰʝʥ ʟʘ ʩʝʤʝʡʩʪʚʦʪʦ ʤʦʪʠʚ ʧʨʝʤʠʥʘʚʘ ʤʘʱʘʙʘ 
ʥʘ ʝʜʠʥʠʯʥʦʪʦ ʠ ʧʨʠʜʦʙʠʚʘ ʟʥʘʯʠʤʦʩʪ ʟʘ ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʟʝʤʷʪʘ ʢʘʪʦ ʦʙʱʦ ʙʣʘʛʦ. 
ʊʦʚʘ ʩʘ ʨʝʣʘʮʠʠ, ʢʦʠʪʦ ʠʟʚʝʞʜʘʪ ʨʦʣʷʪʘ ʥʘ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʚ ʩʝʤʝʡʥʠʪʝ 
ʛʨʘʜʠʥʠ ʦʪ ʤʠʢʨʦ ʧʨʝʟ ʤʝʟʦ, ʥʘ ʤʘʢʨʦ ʥʠʚʦ. ʊʝ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʝʪʘʣʦʥ ʟʘ ʫʩʪʦʡʯʠʚʘ 
ʙʠʦʠʢʦʥʦʤʠʢʘ. ʆʧʘʟʚʘ ʩʝ ʥʝ ʩʘʤʦ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʟʝʤʣʝʥʠʷ ʨʝʩʫʨʩ, ʥʦ ʩʝ 
ʩʲʭʨʘʥʷʚʘʪ ʮʝʥʥʠ ʤʝʩʪʥʠ ʩʝʣʝʢʮʠʠ, ʥʘʤʘʣʷʚʘ ʩʝ ʟʘʛʫʙʘʪʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʨ. 
ʞʠʟʥʝʥʦʚʘʞʥʠ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʜʝʡʥʦʩʪʠ ʧʨʝʦʪʢʨʠʚʘʪ ʩʚʦʷʪʘ ʟʥʘʯʠʤʦʩʪ. 

ʇʨʝʜʚʠʜ ʥʝʡʥʘʪʘ ʘʢʪʫʘʣʥʦʩʪ, ʧʨʠʚʝʞʜʘʤʝ ʧʨʠʤʝʨ ʟʘ ʜʦʙʨʘ ʧʨʘʢʪʠʢʘ ʦʪ ʏʝʭʠʷ, ʢʲʤ 
ʢʦʷʪʦ ʥʘʰʠʪʝ ʨʝʩʧʦʥʜʝʥʪʠ ʩʝ ʦʪʥʝʩʦʭʘ ʩ ʠʥʪʝʨʝʩ ʠ ʚʥʠʤʘʥʠʝ, ʧʨʦʷʚʠʭʘ 
ʣʶʙʦʧʠʪʩʪʚʦ, ʠʟʢʘʟʘʭʘ ʦʜʦʙʨʝʥʠʝ ʠ, ʧʦʛʣʝʞʜʘʡʢʠ ʢʲʤ ʙʝʟʣʶʜʥʠʪʝ ʫʣʠʮʠ, ʠʟʨʘʟʠʭʘ 
ʩʲʛʣʘʩʠʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʝʚʝʥʪʫʘʣʥʘ ʧʦʜʦʙʥʘ ʠʥʠʮʠʘʪʠʚʘ ʠ ʫ ʥʘʩ. ʉʪʘʚʘ ʜʫʤʘ ʟʘ 
ʪʦʚʘ, ʯʝ ʦʩʚʝʥ ʪʨʘʜʠʮʠʦʥʥʠ ʬʝʨʤʝʨʩʢʠ ʧʘʟʘʨʠ, ʯʝʰʢʦʪʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʥʘ 
ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʦʨʛʘʥʠʪʝ ʥʘ ʤʝʩʪʥʘ ʚʣʘʩʪ ʧʨʠʣʘʛʘʪ ʠ ʤʷʨʢʘ çʇʨʦʜʘʞʙʘ ʦʪ ʜʚʦʨʘè, 
ʢʦʷʪʦ ʩʝ ʨʘʜʚʘ ʥʘ ʛʦʣʷʤ ʦʙʱʝʩʪʚʝʥ ʠʥʪʝʨʝʩ. ʇʦʜʦʙʥʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ ʨʝʰʝʥʠʝ ʙʠ 
ʨʘʟʰʠʨʠʣʦ ʤʦʜʝʣʘ ʥʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ, ʢʘʢʚʘʪʦ ʝ ʩʲʱʥʦʩʪʪʘ ʥʘ ʤʘʣʢʠʪʝ 
ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ, ʙʠ ʩʢʲʩʠʣʦ ʚʨʲʟʢʘʪʘ ʧʨʠʟʚʦʜʠʪʝʣ-ʧʦʪʨʝʙʠʪʝʣ, ʙʠ ʦʞʠʚʠʣʦ 
ʩʝʣʩʢʠʪʝ ʨʝʛʠʦʥʠ ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʙʠ ʜʘʣʦ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʛʨʘʜʩʢʦʪʦ 
ʩʝʤʝʡʩʪʚʦ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʩʲʙʦʪʥʦ-ʥʝʜʝʣʥʘ ʨʘʟʭʦʜʢʘ ʜʘ ʧʦʢʘʞʝ ʥʘ 
ʜʝʮʘʪʘ ʩʠ ʝʣʝʤʝʥʪʠ ʦʪ ʩʝʣʩʢʠ ʙʠʪ ʠ ʜʘ ʩʠ ʦʩʠʛʫʨʠ ʩʚʝʞʠ ʭʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ çʦʪ 
ʣʝʭʘʪʘè. ɺʲʟʧʠʪʘʪʝʣʥʠʷʪ ʝʬʝʢʪ ʝ ʩ ʧʦʪʝʥʮʠʘʣ ʜʘ ʩʝ ʤʫʣʪʠʧʣʠʮʠʨʘ ʤʥʦʛʦʢʨʘʪʥʦ. 

ɺ ʪʘʟʠ ʚʨʲʟʢʘ, ʜʝʬʠʥʠʨʘʥʘʪʘ ʮʝʣ ʚ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ï ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ 
ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʤʦʜʝʣ ʟʘ ʫʩʪʦʡʯʠʚʘ 
ʙʠʦʠʢʦʥʦʤʠʢʘ, ʝ ʧʦʩʪʠʛʥʘʪʘ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʪʝʨʝʥʥʘʪʘ ʨʘʙʦʪʘ ʜʦʢʘʟʚʘ, ʯʝ 
ʧʨʠʜʚʦʨʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʠʤʘ ʥʝʧʨʝʭʦʜʥʘ ʧʦʣʠʚʘʣʝʥʪʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ. 

 

                                                             

13
ʉʀʅʀʊɽɺʆ '96. ʅʦʚʦʪʦ ʩʦʮʠʘʣʥʦ ʨʘʟʩʣʦʷʚʘʥʝ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʩʝʣʦ /ʤʦʥʦʛʨʘʬʠʷ/. ɸʚʪʦʨʩʢʠ 
ʢʦʣʝʢʪʠʚ -  ʉʪʘʥʢʘ ɼʦʙʨʝʚʘ, ɻʘʣʠʥʘ ʂʦʣʝʚʘ, ʄʘʨʠʘʥʘ ɼʨʘʛʘʥʦʚʘ, ʂʨʘʩʠʤʠʨʘ ʊʨʝʥʜʘʬʠʣʦʚʘ, ɺʝʩʢʘ 
ʂʦʞʫʭʘʨʦʚʘ-ɾʠʚʢʦʚʘ,  ʨʲʢʦʚʦʜʠʪʝʣ ï ʧʨʦʬ. ʅʠʢʦʣʘʡ ʊʠʣʢʠʜʞʠʝʚ ʦʪ ʀʥʩʪʠʪʫʪ ʧʦ ʩʦʮʠʦʣʦʛʠʷ ʧʨʠ 
ɹɸʅ. ʀʟʜʘʪʝʣʩʪʚʦ "ʆʤʜʘ" 2008. ISBN 978-954-9719-06-2. ʀʟʜʘʥʠʝʪʦ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʤʦʥʦʛʨʘʬʠʯʥʦ 
ʩʦʮʠʦʣʦʛʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ "ʅʦʚʦʪʦ ʩʦʮʠʘʣʥʦ ʨʘʟʩʣʦʷʚʘʥʝ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʩʝʣʦ", ʧʨʦʚʝʜʝʥʦ ʧʨʝʟ 
1996-1998 ʛʦʜʠʥʘ, ʬʠʥʘʥʩʠʨʘʥʦ ʦʪ ʌʅʀ.  
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ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʘʟʚʘʥʝʪʦ ʥʘ ʞʠʟʥʝʥʘʪʘ ʩʨʝʜʘ ʥʘ ʯʦʚʝʢʘ, ʥʝʡʥʦʪʦ ʜʝʪʘʡʣʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 
ʨʘʚʥʠʱʘ, ʤʦʞʝ ʜʘ ʦʪʢʨʦʠ ʩʧʝʮʠʬʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʨʲʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʜʘ 
ʦʯʝʨʪʘʝ ʤʦʜʝʣ ʟʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʥʘ ʤʠʢʨʦ ʥʠʚʦ, ʢʦʝʪʦ ʝ 
ʩʲʱʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ/ʧʨʠʜʚʦʨʥʠ ʛʨʘʜʠʥʠ. 
ʇʨʠʜʚʦʨʥʠʪʝ/ʤʘʣʢʠʪʝ ʩʝʤʝʡʥʠ ʛʨʘʜʠʥʠ ʩʘ ʤʦʜʝʣ ʟʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ ʩʲʩ 
ʩʲʱʝʩʪʚʝʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ, ʩʦʮʠʘʣʥʘ ʠ ʘʛʨʦʝʢʦʣʦʛʠʯʥʘ/ʝʢʦʣʦʛʠʯʥʘ ʟʥʘʯʠʤʦʩʪ. ɺ 
ɹʲʣʛʘʨʠʷ ʪʝʟʠ ʩʪʦʧʘʥʩʢʠ ʤʦʜʝʣʠ  ʩʘ ʥʦʩʠʪʝʣʠ/ʧʘʟʠʪʝʣʠ ʠ ʥʘ ʙʦʛʘʪʠ ʩʦʮʠʦʢʫʣʪʫʨʥʠ 
ʪʨʘʜʠʮʠʠ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʷʚʘ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʩʠʥʝʨʛʠʡʥʠ ʝʬʝʢʪʠ. 
ʄʦʥʦʧʦʣʥʠʪʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ, 
ʧʦʢʦʣʝʥʯʝʩʢʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʩʪʥʠ 
ʟʝʤʝʜʝʣʩʢʠ ʧʨʦʜʫʢʪʠ ʩ ʚʠʩʦʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠ ʢʘʯʝʩʪʚʘ, ʙʦʛʘʪ ʚʠʪʘʤʠʥʝʥ ʩʲʩʪʘʚ, 
ʧʨʦʠʟʚʝʜʝʥʠ ʧʦ ʱʘʜʷʱ ʧʨʠʨʦʜʘʪʘ ʥʘʯʠʥ. ʄʘʩʦʚʦ ʦʪʛʣʝʞʜʘʥʠʪʝ ʧʨʦʪʝʠʥʦʚʠ ʢʫʣʪʫʨʠ 
ʩʘ ʯʘʩʪ ʦʪ ʭʨʘʥʠʪʝʣʥʘʪʘ ʢʫʣʪʫʨʘ ʥʘ ʤʝʩʪʥʠʪ ʝʦʙʱʥʦʩʪʠ ʠ ʥʘ ʥʘʮʠʷʪʘ ʢʘʪʦ ʮʷʣʦ. 
ʊʘʟʠ, ʧʦ ʩʲʱʝʩʪʚʦ, ʩʚʦʝʦʙʨʘʟʥʘ ʟʝʤʝʜʝʣʩʢʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 
ʧʨʠʜʚʦʨʥʠʪʝ/ʤʘʣʢʠʪʝ ʟʝʤʝʜʝʣʩʢʠ ʩʪʦʧʘʥʩʪʚʘ, ʝ ʫʪʚʲʨʜʝʥ, ʥʦ ʥʝʜʝʬʠʥʠʨʘʥ ʤʦʜʝʣ ʥʘ 
ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. ʅʘ ʤʠʢʨʦ ʥʠʚʦ ʪʦʚʘ ʝ ʧʨʦʝʢʮʠʷ ʥʘ ʦʧʪʠʤʘʣʥʦ ʦʪʥʦʰʝʥʠʝ 
ʥʘ ʩʫʙʝʢʪʘ ʢʲʤ ʧʨʝʜʤʝʪʘ ʠ ʦʙʝʢʪʘ, ʧʨʦʷʚʝʥ ʚ ʭʦʜʘ ʥʘ ʩʚʦʷ ʪʨʫʜʦʚ ʧʨʦʮʝʩ. 
ʄʦʪʠʚʘʮʠʷʪʘ ʜʘ ʩʝ ʦʧʘʟʠ ʧʨʠʨʦʜʥʠʷ ʨʝʩʫʨʩ ʝ ʨʝʟʫʣʪʘʪ ʥʝ ʩʘʤʦ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ 
ʪʨʘʜʠʮʠʦʥʥʦ ʟʥʘʥʠʝ, ʥʘʩʣʝʜʝʥʦ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʧʦʢʦʣʝʥʠʷ ʚʝʜʥʦ ʩʲʩ ʩʝʤʝʡʥʘʪʘ 
ʛʨʘʜʠʥʘ. ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʠʷ ʧʦʟʝʤʣʝʥ ʠʤʦʪ 
ʧʨʝʭʚʲʨʣʷ çʛʨʘʥʠʮʠʪʝ ʥʘ ʥʦʪʘʨʠʘʣʥʠʷ ʘʢʪ ʠ ʢʘʜʘʩʪʨʘʣʥʘʪʘ ʩʢʠʮʘè ʠ ʧʨʠʜʦʙʠʚʘ 
ʟʥʘʯʠʤʦʩʪ ʟʘ ʝʩʪʝʪʠʯʝʩʢʠʷ ʦʙʣʠʢ ʥʘ ʤʝʩʪʥʦʩʪʪʘ, ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʤʝʩʪʥʠ 
ʘʛʨʦʝʢʦʩʠʩʪʝʤʠ ʠ ʙʠʦʪʦʧʠ, ʟʘ ʩʦʮʠʘʣʥʦʪʦ ʦʙʱʫʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʱʥʦʩʪʪʘ ʠ 
ʨʝʜʠʮʘ ʜʨʫʛʠ ʧʦʣʟʠ, ʥʘ ʢʦʠʪʦ ʩʘ ʧʦʩʚʝʪʝʥʠ ʜʨʫʛʠ ʥʘʰʠ ʧʨʦʫʯʚʘʥʠʷ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʜʩʪʘʚʷ ʩʦʮʠʘʣʝʥ ʤʦʜʝʣ, ʚʢʣʶʯʚʘʱ ʠʩʪʦʨʠʯʝʩʢʠ ʫʩʪʘʥʦʚʝʥ 
ʢʦʤʧʣʝʢʩ ʦʪ ʫʩʚʦʝʥʠ/ʥʘʫʯʝʥʠ ʟʥʘʥʠʷ, ʥʘʙʦʨ ʦʪ ʮʝʥʥʦʩʪʠ,  ʥʦʨʤʠ, ʥʘʛʣʘʩʠ, ʧʨʘʢʪʠʢʠ ʠ 
ʧʦʚʝʜʝʥʠʷ, ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʯʦʚʝʢïʧʨʠʨʦʜʘ, ʜʠʨʝʢʪʥʦ 
ʧʨʝʥʦʩʠʤʠ/ʩʲʦʪʥʦʩʠʤʠ ʦʪ ʩʫʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʢʲʤ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ 
ʤʫ ʠ ʠʥʜʠʨʝʢʪʥʦ ʢʲʤ ʣʦʢʘʣʥʠ ʠ ʧʦ-ʰʠʨʦʢʠ ʦʙʱʥʦʩʪʠ. ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʪʝʨʝʥʥʘ ʨʘʙʦʪʘ ʠ 
ʧʨʦʚʝʜʝʥʠ ʢʘʟʫʩʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʚʝʞʜʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ 
ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ ʮʝʥʥʦʩʪʠ ʦʪ ʤʠʢʨʦ ʢʲʤ ʤʝʟʦ ʠ ʤʘʢʨʦ ʨʘʚʥʠʱʝ. ʄʘʣʢʠʪʝ ʩʝʤʝʡʥʠ 
ʛʨʘʜʠʥʠ ʩʘ ʤʦʜʝʣ ʟʘ ʫʩʪʦʡʯʠʚʘ ʙʠʦʠʢʦʥʦʤʠʢʘ. ʉʲʩ ʩʚʦʷʪʘ ʩʪʦʧʘʥʩʢʘ ʨʦʣʷ, ʩʦʮʠʘʣʥʘ 
ʠ ʝʢʦʣʦʛʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ, ʪʝ ʩʘ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʠʤʘ ʧʦʪʝʥʮʠʘʣ ʜʘ ʨʘʟʰʠʨʠ ʩʚʦʷʪʘ 
ʨʦʣʷ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪ ʚ ʢʦʷʪʦ ʥʠ ʧʦʩʪʘʚʷ ʂʦʚʠʜ 19. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʂʃʀʄɸʊɸ ʀ ʇʆʏɺɸʊɸ ʀ ʇɸʈɸʄɽʊʈʀ ʅɸ 
ʈɸʉʊɽʅʀɽʊʆ ɿɸ ʆʇʊʀʄɸʃʅʀ ɸɻʈʆ-ɻʈʋʇʀ ʇʈʀ  ʅɸʇʆʗɺɸʅɽ ʅɸ 

ʎɸʈɽɺʀʎɸʊɸ ɺ ɹʒʃɻɸʈʀʗ  
 

ɿʦʨʥʠʮʘ ʇʦʧʦʚʘ, ʄʘʨʠʷ ʀʚʘʥʦʚʘ, ɽʤʠʣ ɼʠʤʠʪʨʦʚ, ʀʚʘʥ ɺʲʨʣʝʚ 

ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʯʚʦʟʥʘʥʠʝ, ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘʱʠʪʘ ʥʘ ʨʘʩʪʝʥʠʷʪʘ Ăʅ. ʇʫʰʢʘʨʦʚñ 
 

Resume 

The objectives of the study are to discuss and provide appropriate climatic and soil 
characteristics and crop parameters for decision making on maize irrigation relative to five 
agro-climatic regions in the form of: a) quantiles of inter-annual and inter-regional 
variability of precipitation and reference evapotranspiration ET0; b).Bulgarian maps with 
average precipitation and average ET0; c) Bulgarian soil classes in terms of texture, field 
capacity, wilting point and total available soil water (mm m-1); d) validated crop modelling 
parameters, as limiting dates of local maize development stages, appropriate crop 
coefficients Kc and soil water depletion fractions for no stress p. Finally, the conventional 
maize irrigation depths are compared with that simulated through the validated soil water 
balance (SWB) WinISAREG model application to identified agro-climatic regions. 
Considered ET0 and precipitation are the main climate variables that influence crop water 
requirements for irrigation. However, irrigation requirements are also influenced by soil 
characteristics, mainly Field Capacity (FC, % by vol), Wilting Point (WP, % by vol.) and 
Total Available Water TAW (mm m-1), also crop parameters as rooting zone depth (m), 
validated Kc - coefficients and p - fractions relative to the crop development stages and 
respective limiting dates. All these parameters are also required input for SWB and 
irrigation scheduling WinISAREG model (Pereira et al, 2003) and other modelsô 
application. Map of Bulgarian soils and results of previous studies support identification of 
soil classes of small, average and large water holding capacity for each agro-climatic 
regions. 

Keywords: maize irrigation requirements, WinISAREG model, precipitation, reference 
evapotranspiration PMïET0, soil classes, agro-climatic regions identification, spatial 
distribution maps  

 

 

Introduction 

Climatic and soil characteristics and crop ET parameters are indispensable in the 
development of national irrigation requirement and scheduling system (Popova (Ed.) 2012; 
Pereira & Paredes, 2018). In our former studies the simulation soil water balance SWB 
and irrigation scheduling ISAREG model (Teixeira & Pereira, 1992; Pereira ʝt al., 2003) 
used to be validated to maize crop grown at several experimental fields, representing the 
ñsoil-climate-irrigation managementò conditions of Bulgarian plains (Popova, 2008; Ivanova 
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and Popova, 2011; Popova & Pereira, 2011; Ivanova, 2013). The validated crop 
parameters, as the dates limiting crop growth periods and related to them crop coefficients 
Kc, that is a ratio between crop and reference evapotranspiration, and depletion fractions 
p, that is the soil water fraction that may be extracted by the crop without causing water 
stress, used to be implemented latter on to assess the vulnerability of Bulgarian agriculture 
to drought and to optimise irrigation scheduling options for maize crop in terms of ñsoil-
irrigation technology-climateò under historical, present and scenario built weather 
conditions (Popova, 2008; Popova & Pereira, 2011; Alexadris et al. (Ed.G.Gregorich), 
2012; Popova et al., 2015).  

In our last studies the validated SWB WinISAREG model used to be applied also to 
simulate net irrigation requirements and scheduling for maize in the scale of Agro-Climatic 
regions (AC), identified on the basis of average reference evapotranspiration for July and 
August PM-ET0

July-Aug computed for the period 1951-2004 (Popova et al., 2018).  

The objectives of present study are to discuss and provide the required climate and soil 
characteristics and crop parameters for these AC regions in terms of: a) Quantiles of 
ñinter-annualò and ñinter-regionalò variability of precipitation and ET0; b). Bulgarian maps 
with average precipitation and average reference evapotranspiration ET0; c) Bulgarian soil 
classes in terms of texture, Field Capacity, Wilting Point and Total Available soil Water 
TAW (mm m-1); d) Validated crop ET modelling parameters, as appropriate crop 
coefficients Kc and soil water depletion fractions for no stress p relative to the duration of 
local crop growth stages and limiting dates; e) Comparing simulated net irrigation 
requirements using WinIsareg model with the conventional depths (Zahariev et al., 1986).  

 

Material, Methods and Results 

Climatic characteristics for identified AC regions 

Climate of the identified Agro-Climatic regions (AC) was characterised on the basis of a 
long-term (1951-2004) data relative to representative meteorological stations at: Sofia field 
(AC I), Silistra (AC II), Lom and Varna (AC III), Pleven, Plovdiv and Stara Zagora (AC IV) 
and Sandanski (AC V) (Fig. 1).  

 

Figure 1 Experimental fields of ISSAPPNP and meteorological stations of NIMH in 
Bulgaria 
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The climate is featured as a moderately continental in Sofia field (AC I) and northern 
locations of Silistra, Lom and Pleven (AC II, AC III and AC IV) and a transitional 
continental over the Thracian plain, South Bulgaria, as represented by the stations in Stara 
Zagora and Plovdiv (AC IV). The climate is a northern Black Sea in Varna (AC III), while it 
is a transitional Mediterranean in Sandanski (AC V). 

Monthly precipitation and reference evapotranspiration (ET0) relative to the period 1951 to 
2004 at selected locations are presented in Fig. 2. Precipitation represents wet, average 
and dry years, i.e., when the probability for being exceeded is respectively 10, 50 and 
90%. The precipitation during the maize cropping season (ñMay-Septò) shows a great 
inter-annual variability and a non-negligible seasonality, with less precipitation during the 
months of July, August and September, when maize flowering and yield formation occur 
(Fig. 2a, 2c, 2e, 2g and 2i). 
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Figure 2 Average monthly precipitation (mm) and reference evapotranspiration PM-ET0 
(mm day-1) (Ǐ) relative to the period 1951-2004; bars represents 80% confidence interval 
for the averages during the whole period 1951-2004ʛ; I AC Region (a) ʠ (b) Sofia; II AC 
Region (c) ʠ (d) Silistra; III AC Region (e) ʠ (f) Varna and Lom; IV AC Region (g) ʠ (h) 

Pleven and Plovdiv; V  AC Region (i) (j) Sandanski. 

 

Due to the Balkan mountain that crosses the country from East to West, there is also an 
evident spatial variability with larger precipitation in the stations of large elevation (like 
Sofia, 550 m a.s.l., AC I, Fig. 2a) and in the northern locations representing AC regions II 
(Silistra, Fig. 2c), III (Lom, Fig. 2e) and IV (Pleven, Fig. 2g). 

ET0 was computed with the PMïET0 equation (Allen et al., 1998) using only temperature 
data as described by Popova (2008), Ivanova (2013) and Popova et al. (2015). ET0 refers 
to low, average and high climatic demand conditions, when ET0 values are exceeded with 
a probability 90, 50 and 10% respectively. ET0 shows much less inter-annual variability 
than precipitation, as indicated by the bars representing the 80% confidence interval, and 
is predominantly higher in southern regions, reaching in July 5.6 mm day-1 at AC region V 
(Sandanski, Fig. 2j) and 5.3 to 5.2 mm day-1 at AC region IV (Plovdiv/Pleven and Stara 
Zagora, Fig. 2h). 

High Peak Season ET0 is 4.9-4.7 mm day-1 in the northern regions AC III (Lom, Varna) and 
AC II (Silistra) (Figs. 2f and 2d) and reaches a minima of 4.4-4.0 mm day-1 in AC region I 
(Sofia field) (Fig. 2b). ET0 follows a regular seasonal distribution, with maxima in July and 
August when precipitation is smaller (Fig.2). 

 

Results and Discussions  

Probability curves of occurrence for seasonal precipitation and reference 
evapotranspiration ET0, relative to the whole ñMay-Septò season and the high demand 
ñJuly-Augò period are compared for the representative locations in Figs. 3 and 4. 
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Figure 3 Comparison of precipitation (mm) probability of exceedance curves for eight 
climate stations, representing the identified AC regions and relative to: ʘ) Cropping 

Season ñMay-Septò and b) High Demand Season ñJuly-Augò, 1951-2004 

 

The ñMay-Septñ seasonal precipitation is the highest and practically identical at AC regions 
I (Sofia) and IV (Pleven), varying between 120 and 550-700 mm and could be quite 
different within the AC regions IV (Plovdiv vs. Pleven) and III (Varna vs. Lom) (Fig. 3a). As 
it may be observed comparing the probability curves in the figure, the curves for Sofia and 
Pleven are above all others. Comparing the eight curves, it may be also concluded that 
seasonal precipitation ñMay-Septò for maize should increase in the following order: 
Sandanski (AC V), Varna (AC III), Silistra (AC II), Lom (AC III), Plovdiv and Stara Zagora 
(AC IV), Pleven (AC IV) and Sofia (AC I).  

Regarding the peak demand period ñJuly-Augò, inter-regional precipitation differences are 
about half of those related to the whole cropping season. Except for Silistra (AC II), they 
increase in a similar order as that relative to ñMay-Septò (Fig. 3b). However, ñinter-regionalò 
differences become much smaller in the dry years (P>90%) and augment over the 
average and wet years. It could be concluded that seasonal and high demand season 
precipitation are the lowest at AC V (Sandanski) and AC III (Varna) and the highest at AC 
regions I (Sofia) and IV (Pleven) (Figs. 3a and 3b). 

The inter-seasonal variability of reference evapotranspiration totals PM-ET0 ñMay-Septò, 
compared with precipitation, is much lower (Fig. 4).  

Seasonal evapotranspiration demands PM-ET0 ñMay-Septò are the largest in the driest AC 
Region V (Sandanski) ranging 740 to 840 mm and about 30-110 mm less than that in AC 
Region IV (Stara Zagora, Plovdiv and Pleven). ET0 ñMay-Septò are 70-90 mm lower than 
that in AC Regions III and II (Lom, Silistra and Varna) and the least in AC Region I (Sofia) 
(Fig. 4a).  

During the high demand season ñJuly-Augò the differences between locations in terms of 
ET0 are half than those relative to ET0 ñMay-Septò (Fig. 4b). 

In order to characterise the distribution of seasonal precipitation and monthly PM-ET0 over 
the agricultural country territory, references on respective maps based on more than 40 
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agro-meteorological stations of good spatial coverage in elevation and climate zones were 
studied as well (Alexandrov, 2011; Moteva et al., 2015). 

 

  

  

Figure 4 Comparison of reference evapotranspiration ʈʄ-ɽʊ0 (mm) probability of 
exceedance curves for eight climate stations, representing the identified AC regions and 
relative to: ʘ) Cropping Season ñMay-Septò and b) High Demand Season ñJuly-Augò, 1951-

2004. 

  

Spatial distribution of seasonal precipitation in Bulgaria is characterised as a nonuniform 
over the country territorry (Alexandrov, 2011; Fig. 5a).  

 

 
 

a) b) 

Figure 5 Spatial distribution of: a) Seasonal Precipitation ñApril-Septemberò (mm)  and b) 
Summer Precipitation (mm) (V. Alexandrov (Ed.) 2011) 
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During the warm half of the year (April to September) most of the Eastern communities 
and those along the Blacksea coast are exposed to a greate  risk of drought (Fig. 5a). The 
same holds thrue for the communities of Petrich and Sandanski (AC region V) in 
Blagoevgrad region. It is important to drow attention to the whole South-East Bulgatia 
(except for the community of Malko Tarnovo) that is potentially vulnarable to atmosheric 
drought during the period from April to September (AC regions IV and V, Fig. 5a).  

It is observed also that the territories around Yambol (AC region IV) and along the river 
valley of lower Struma (AC region V), around Sofia (AC region I) and Plovdiv (AC region 
IV), South Bulgaria, are potentially vulnerable to drougth in spring. Gulyantsi community 
near by Pleven, North Bulgaria (AC region IV) is at risk of seasonal drougth too (Fig. 5a). 
The communities around Haskovo and Svilengrad (AC region V), Yambol and Burgas (AC 
region IV) and Karnobat (AC region III), South Bulgaria, and Dobrich (Balchik and 
Kavarna, AC region II) and Shabla (AC region I) and the extreme South-West part of the 
country are the most vulnerable to drought due to the scarce precipitation in summer (Fig. 
5b). During summer the Danube plain gets more precipitation than the Thracian Lowland 
while in autumn the former is potentially vulnerable to smaller precipitation (Alexandrov, 
2011). 

Monthly (average for the period 1981-2010) distribution of ET0 (mm) indicates that the 
stations of Sandanski, Petrich, Haskovo & Kardjali (AC V) and Yambol, Sliven, South 
Bulgaria & Pleven, North Bulgaria (AC IV), have the greatest evapotranspiration demand 
in all months (Fig. 6, Moteva et al., 2015). 

 

   

a) June                                                                          b) July c) August 

Figures 6 Spatial distribution of the average reference evapotranspiration PM-ɽʊ0 (mm) 
in: a) June, b) July and c) August, 1981-2010 (Moteva, Kazandjiev, Georgieva, 2015) 

 

The stations of Sofia and Dragoman, South Bulgaria and Shabla, North-East Bulgaria (AC 
I), have the lowest ET0 demands (Figs. 6a, 6b, 6c). According to Moteva et al. (2015) the 
ET0 monthly climatic values vary over the country in the following ranges: in April ï 62.9-
92.3 mm; in May ï 86.9-130.3 mm; in June ï 107.7-162.0 mm (Fig. 6a); in July ï127.4-
184.2 mm (Fig. 6b); in August ï 109.8-157.8 (Fig. 6c); in September ï 70.8-103.5 mm. 

The statistical and graphical analysis of average ET0 in terms of the identified unified agro-
climatic regions shows that: 

Å The climate in AC region V is a Transitional-Mediterranean having the highest reference 
evapotranspiration during July and August ɽʊ0July-Aug= 5.6-5.2 mm/d in this country (Fig. 
2j). It spreads over the blue and black zones in extreme southern Bulgaria covering a 
range of 166<ɽʊ0July<185 mm month-1 (Fig.6b) and 146<ɽʊ0Aug<160 mm month-1 (Fig. 6ʩ).  

Å It is followed by the AC region IV that covers the gray and green zones of average 
reference evapotranspiration within the range 156<ɽʊ0July<165 mm month-1 (Fig. 6b) and 
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the blue zone of 141<ɽʊ0Aug<150 mm month-1 (Fig. 6ʩ) corresponding to a daily rate of 
ɽʊ0July-Aug=5.4-5.2mm/d in Plovdiv, Pleven and Stara Zagora (Fig. 2h).  

Å AC region III unifies the communities of Varna, Lom, Vidin, Kyustendil, Blagoevgrad and 
Karnobat that experience a highest risk of atmospheric drought during the warm half of the 
year (Fig.5a). AC III is characterized as a region of lower reference evapotranspiration in 
July and August (4.9 - 4.7 mm/d, Fig.2f) relative to dark yellow zones of 146<ɽʊ0July<156 
mm month-1 (Fig.6b) and green to grey zones of 130<ɽʊ0Aug<140 mm month-1 (Fig.6ʩ). 

Å AC Region II spreads over the white to yellow areas around Targovishte, Shumen, 
Dobrich, Silistra, Pavlikeni and Kneza communities in the Danube Plain (Fig.6b) where 
maximums of average ET0  July-Aug=4.7-4.2 mm/d have been observed (Fig.2d). Monthly 
ET0 totals range within the limits 130<ɽʊ0July<146 mm month-1 (Fig.6b) and 
125<ɽʊ0Aug<135 mm month-1 respectively of the yellow and green zones in Fig.6ʩ. 

Å AC Region I consists of Sofia field, Dragoman, Elin Pelin and Shabla communities. It 
should be characterized as a region of the lowest average monthly maximums of ET0

 July-

Aug=4.4-4.0 mm/d in this country (Fig.2b). AC I covers the white and light-yellow zones of 
130<ɽʊ0July<146 mm month-1 in July (Fig.6b) and 110<ɽʊ0Aug<125 mm month-1 in August 
(Fig.6ʩ). 

Å In final analyses the highest ET0 maximums and the scarce summer precipitation are 
inherent to AC regions V (Sandansky, Svilengrad, Haskovo and Kardjali, Figs.2i 2j 5b 6a 
6b 6c). The minimum average ET0 values from April to June are calculated for the Black 
Sea Region (Varna, AC Region III, Fig. 2f) and from July to September ï for the Danube 
Plain (Targovishte, Shumen and Dobrich, AC region II, Figs. 6b and 6c). 

Å Up to the period ñApril-Septemberò, the lowest minimal, maximal and average ET0 values 
are peculiar to AC regions I, II and III, while the highest ones ï to AC regions IV and V 
(Figs. 4a and 6).  

Fig.7 showsò one-to-oneò relationships derived between the average monthly values of 
reference evapotranspiration PM-ɽʊ0-FAO56 (mm/month), computed with climate data 
observed in the agro-meteorological stations at Sofia, Plovdiv, Stara Zagora, Sandanski, 
Lom, Pleven, Silistra and Varna during two different periods: from 1951 to 2004 (Popova et 
al., 2015) (ʍ - axis) and from 1981 to 2010 (Moteva et al., 2015) (Y - axis).  

  

Figures 7 ñOne-to-oneò relationships between the average monthly ET0values relative to 
the periods 1951- 2004 (Popova, Ivanova, Alexandrov, 2014) (ʍ - axis) and 1981-2010 

(Moteva, Kazandjiev, Georgieva, 2015) (Y - axis) for: ʘ) June, b) July, c) August. 

Statistical analyses show that the best coincidence between the ɽʊ0 results (R2=0.89) is 
found for the month of August. The coefficient of determination relative to June and July is 
slightly lower (R2=0.80 and R2=0.83), showing acceptably precise relationship at a 
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standard error of estimation below 5.80 mm/month and a slope coefficient ranging from 
0.90 for June to 0.99 for July.  

Soil characteristics of identified agro-climatic region (B) 

Soil characteristics for identified AC regions are based on former studies on physical, 
hydraulic, hydrological, mineralogical and other soil properties (Doneva, 1976; Eneva, 
1993; Varlev et al., 1994; Koinov et al., 1998; Stoyanov, 2008; Mikova, 2002; Boneva, 
2012), carried out in the experimental fields of ñN. Poushkarovò Institute of Soil Science at 
Bojurishte, Chelopechene and Gorni Lozen (AC Region I), Slivo Pole (AC II), Sadievo and 
Kovachitsa (AC III), Tsalapitsa, Zora, Pustren, Gorni Dabnik (AC IV) and others (Fig.1).  

Detailed data on soil genesis and texture, field capacity FC (cm-3 cm-3), wilting point WP 
(cm-3 cm-3), mineral content in % of clay fraction in the soil have been defined for a number 
of soil profiles (peddons) and used to build a dataset on TAW (mm m-1) (Eneva, 1997; 
Varlev & Popova, 1999; Varlev, 2008; Stoyanov, 2008; Popova et al., 2006; Popova, 2008; 
Popova et al., 2015). Three soil classes in terms of TAW have been defined for the 
purpose of multiplication of WinISAREG model results in the scale of the country (Bʦnevʘ, 
2012).  

Typical soils in the plains of South Bulgaria are the Leached Cinnamonic Forest soils of 
small, medium to large water holding capacity, as: TAW=106 mm m-1 at Chelopechene EF 
(AC I); TAW=136 mm m-1 at Zora EF (AC IV) and TAW=171-178 mm m-1 at Gorni Lozen 
(AC I) and Sadievo (AC III) EFs (soil ˉ8 in Fig. 8). 

 

 

Figure 8 Soil Map of Bulgaria in Atlas of the soils in Bulgaria. (V. Koinov, I. Kabakchiev, K. 
Boneva, 1998) Zemizdat, Sofia 
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The Vertisols are soils of predominantly large TAW that varies within the limit 
173<TAW<180 mm m-1, as it is observed in the fields at AC I (Bojurishte) and AC IV 
(Pustren) (Figs. 1 and 8; Popova, 2008). Except for Sofia field and Stara Zagora region, 
the Vertisols are also wide-spread around Burgas (AC IV), Haskovo (AC V) and Karnobat 
(South-East Bulgaria, AC III) (Stoyanov, 2008; Mikova, 2002).  

Soils of small to average water holding capacity (106ÒTAWÒ133 mm m-1), as coarse-
textured Luvisols and Alluvial/Deluvial-meadow soils, are found on the river terraces 
located in Sofia field (Chelopechene EF) and Thracian Lowland (Tsalapitsa EF), as well as 
in the valleys along The Struma and The Mesta Rivers, Soth Bulgaria (soil ˉ12,Fig.8). 

The most wide-spread soils in North Bulgaria are the Chernozems (ʂʦinov et al., 1998). 
Total Available Water of these soils ranges within the limits 157 mm m-1 (Slivo Pole) 
ÒTAWÒ180 mm m-1 (Kovachitsa) (Stoyanov, 2008; Boneva, 2012). Chernozems are soils 
of MI (Montmorillonite - Illite) type that are constituted predominantly of Montmorillonite 
mineral, consisting 10 to 20% of the soil. That percent changes gradually from the Danube 
River to the south, i.e. from Calcareous (soil ˉ1) to Leached (Slivo Pole EF) and 
Degraded (Gorni Dabnik EF) chernozems (soils ˉ3 and ˉ4, Fig.8). A feature 
characteristic of the later is a larger content of Vermiculite, which in combination with the 
Montmorillonite, determines larger TAW values of chernozems located in the Middle 
Danube Plain and the ñLudogorska-Dobrichkaò chernozemsô subzone (Boneva, 2012).  

Some Vertisol clay soils of large water holding capacity (TAWÓ180 mm m -1) are 
widespread around Vidin, North-West Bulgaria. Small spots of ñKarasolutsiò  soils of 
TAW>180 mm m-1, which in terms of water holding capacity are similar to the Vertisols, are 
specific for the ñLudogorska-Dobrichkaò region in North-East Bulgaria (Fig. 8).  

Soils of smaller water holding capacity (106ÒTAWÒ116 mm m-1), as the coarse-textured 
Alluvial/Deluvial-meadow soils, are located on the river terraces in The Danube plain (soil 
ˉ12 in Fig.8; Koinov et al., 1998; Boneva, 2012)  

Thus, soil water holding capacity in Bulgaria, herein the total available soil water TAW 
values, is used to define three main soil classes occurring in the identified AC regions 
represented by the locations referred above, namely ñsmallò (106ÒTAWÒ133 mm m-1), 
ñmediumò (about 136ÒTAWÒ157 mm m-1) and ñlargeò (168ÒTAWÒ180 mm m-1) (Fig. 8). 

     Crop parameters for the identified agro-climatic regions, as duration of crop 
growth stages, limiting dates and maize varieties for Zahariev and WinISAREG 
model  applications) (B) 

Comparing crop parameters requires knowing if duration of crop growth stages and limiting 
dates are the same for Zahariev et al. (1986) and for WinISAREG SWB model (Pereira et 
al., 2003) applications. While ñPlantingò and ñFull maturity/Harvestingò dates of maize are 
found to be the same for both approaches, names of some crop growth stages, as well as 
average night and day air temperature, are not completely identical (Fig. 9).  

Six Agro-climatic groups were defined in Zahariev et al. (1986) by using the temperature 
conditions characteristics in spring, pronounced by the date of a permanent increase of 
average night and day air temperature Tav over 5, 10 and 15oC, and the temperature sums 
during vegetation period. Average air temperature for Zahariev Tav is computed as an 
average of observed air temperatures at 7am, 1pm and 9pm, using following equation:  

Tav = (T7am + T1pm +2*T9pm)/4  (eq. 1) 

Thus, the starting date of each vegetation period is considered to be the first day of a 
decade, during which the average air temperature Tav (eq.1) is constantly over 5oC. The 
regions, having stable increase of the average temperature Tav above 10 and 15oC, are 
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separated in two more groups. The existing network of 97 Hydro-meteorological stations, 
having a complete 35-year (1946-1980) observation period at least, served as a basis for 
ñZaharievò irrigation regions identification.  

 

 

Figure 9 Comparing the duration of observed crop growth stages according to Bulgarian 
standards, including Planting and Harvesting date, required in WinISAREG model 

application. Kc-curve and crop development stages are relative to maize hybrid H708, 
Tsalapitsa experimental field, 1987. 

 

The application of WinISAREG model requires observation of real maximum Tmax and real 
minimum Tmin air temperatures that are also used for the estimation of average night and 
day air temperature (Allen et al., 1998):  

Taverage= (Tmax + Tmin )/2    (eq. 2) 

Relative to other simulation models, like the mechanistic Water Fluxes and Yield (W&Y) 
WAVE model (Vancloster et al., 1994), crop development is based on application of the 
DVS (development stage) approach. The DVS is proportional to the sum of effective air 
temperatures required by the crop to reach the beginning/the end of ñvegetativeò (1) and 
ñreproductiveò (2) phase (Feddes et al., 1978; Varlev & Popova, 1999; Doneva & Popova, 
2016). In the modified CERES-NC-maize model (Jones & Kiniry, 1989; Gabrielle et al., 
1995; Popova, 2008) a water flow sub-model has been implemented, while crop 
development stages are six and each one is related to a new organ appearance that is 
simulated by applying the calibrated so called ñdegree daysò approach. 

Regarding Zahariev et al. (1986) and Bulgarian standards, the duration of maize crop 
growth stages is based on observation of the occurrence dates relative to: Planting ñAò, 
Emergency, 2-3d to 10-12th leaf appearance ñBò, Tasseling ñCò, Flowering, Milky 
ripening ñEò, Waxy ripening and Full ripening ñFò, (Fig. 9, Table 1).  

The duration of crop growth stages in the SWB WinISAREG model (Pereira et al., 2003) is 
also based on regular field observations, but the limiting dates and stages are that defined 
by FAO (Fig.9):  

Initial stage starts at ñAñ (Planting) and ends at ñBò when 10% of the ground is covered or 
when, according to Bulgarian standards, ñ2nd-3rd leafò has appeared (Popova et al., 2006b; 
Popova & Pereira, 2011; Ivanova & Popova, 2012). Crop coefficient for this stage Kc ini 
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refers generally to soil evaporation, which is small except when numerous wetting events 
occur.  

Crop Development Stage starts at ñBò and ends at ñCò, i.e. its duration is from ñ10% 
ground coverò to ñFull ground coverò, when leaf area index is higher than 3 (LAI>3) that 
also corresponds to the Bulgarian ñTasselingò stage for maize crop (Popova, 2008; 
Ivanova, 2013). 

 

Table 1 Limiting dates of main crop development stages, observed for the maize hybrids 
grown at Sadievo Experimental field (II and III AC regions) over the period 1964-1993. 

 

 

Stage ñDò Mid-Season (Yield formation) is from effective full ground cover ñCò, when Kc mid 

is maximum and could be considered constant to ñEò (ñStart of senescenceò or ñMaturityò) 
when ñMilky ripeningñ stage occurs for maize crop in Bulgarian field observations (Varlev & 
Popova, 1999; Doneva & Popova, 2016).  

Late season stage is from ñEò (ñStart of senescenceò or ñMaturityò), or from ñMilky 
ripeningñ, to ñFò ñFull senescenceò/òFull ripeningò and ñHarvestò. 

The construction of Kc-curve requires Kc ini, Kc mid and Kc end and the length of each crop 
development stage (Fig. 9) that is of great importance in crop water requirements 
estimations for evapotranspiration and irrigation. 

When considering a long-term period of past and present weather conditions however, it is 
important to know how maize varieties have changed over the years. A description of 
maize hybrids grown at Sadievo EF from 1964 to 1993 is provided with the assistance of 
Mikova (2002) (Table 1). 

ñAñ ñBñ ñCñ ñEñ ñFñ

FAO Planting
10% ground 

cover

Full ground 

cover

Start of 

Senescence/Maturity
Full ripening

Bulgarian 

standards
Planting Emergency 2

nd
-3

rd
 leaf Tasseling Milky ripening Waxy ripening

Full ripening/

harvest

ˉ years

1 1964 26/04/1964 12/05/1964 18/05/1964 14/07/1964 09/08/1964 26/08/1964 07/09/1964 Viskonsin - 641 ɸɸ

2 1965 20/04/1965 14/05/1965 21/05/1965 16/07/1965 12/08/1965 30/08/1965 06/09/1965 Viskonsin - 641 ɸɸ

3 1966 27/04/1966 09/05/1966 14/05/1966 18/07/1966 06/08/1966 29/08/1966 14/09/1966 Kanzas - 1859

4 1967 06/05/1967 19/05/1967 24/05/1967 12/07/1967 07/08/1967 20/08/1967 02/09/1967 Kanzas - 1859

5 1968 22/04/1968 06/05/1968 12/05/1968 10/07/1968 10/08/1968 24/08/1968 04/09/1968 Kanzas - 1859

6 1969 26/04/1969 10/05/1969 16/05/1969 10/07/1969 07/08/1969 20/08/1969 07/09/1969 Kanzas - 1859 the  AVG

7 1970 04/05/1970 14/05/1970 19/05/1970 26/07/1970 09/08/1970 04/09/1970 16/09/1970 Kanzas - 1859 the latest

8 1971 06/05/1971 18/05/1971 27/05/1971 12/07/1971 07/08/1971 27/08/1971 07/09/1971 Kanzas - 1859

9 1972 14/04/1972 27/04/1972 17/05/1972 06/07/1972 04/08/1972 26/08/1972 14/09/1972 Vir - 42

10 1973 13/04/1973 03/05/1973 05/05/1973 04/07/1973 03/08/1973 14/08/1973 02/09/1973 SK - 4

11 1974 25/04/1974 07/05/1974 09/05/1974 16/07/1974 10/08/1974 26/08/1974 08/09/1974 ɺʩ - 6625

12 1975 12/04/1975 29/04/1975 12/05/1975 10/07/1975 05/08/1975 08/08/1975 04/09/1975 Kneja - 601 the AVG

13 1976 07/04/1976 28/04/1976 06/05/1976 10/07/1976 05/08/1976 24/08/1976 16/09/1976 ɺʩ - 6625

14 1977 25/04/1977 04/05/1977 09/05/1977 20/06/1977 22/07/1977 10/08/1977 27/08/1977 KWS - 725

15 1978 28/04/1978 08/05/1978 12/05/1978 10/07/1978 02/08/1978 22/08/1978 08/09/1978 ɺʩ - 6625

16 1979 23/04/1979 04/05/1979 08/05/1979 06/07/1979 04/08/1979 26/08/1979 14/09/1979 ʅ - 708

17 1980 21/04/1980 04/05/1980 07/05/1980 15/07/1980 10/08/1980 30/08/1980 18/09/1980 ʅ - 622the AVG

18 1981 16/04/1981 26/04/1981 28/04/1981 02/07/1981 28/07/1981 14/08/1981 22/08/1981 Kneja - 2ʃ - 611the earliest
19 1982 02/04/1982 22/04/1982 29/04/1982 08/07/1982 06/08/1982 18/08/1982 31/08/1982 Kneja - 2ʃ - 611

20 1983 07/04/1983 22/04/1983 28/04/1983 06/07/1983 06/08/1983 20/08/1983 02/09/1983 Kneja - 611

21 1984 14/04/1984 05/05/1984 23/05/1984 17/07/1984 22/08/1984 15/09/1984 04/10/1984 ʅ - 708

22 1985 23/04/1985 11/05/1985 19/05/1985 24/07/1985 14/08/1985 26/08/1985 15/09/1985 ʅ - 708

23 1986 25/04/1986 12/05/1986 26/05/1986 12/07/1986 05/08/1986 28/08/1986 15/09/1986 ʅ - 708

24 1987 20/04/1987 09/05/1987 25/05/1987 15/07/1987 28/07/1987 04/08/1987 21/09/1987 Alfa

25 1988 24/04/1988 08/05/1988 19/05/1988 07/07/1988 25/07/1988 04/08/1988 19/09/1988 Alfa

26 1989 23/04/1989 10/05/1989 15/05/1989 16/07/1989 25/07/1989 03/08/1989 18/09/1989 Alfa

27 1990 23/04/1990 30/04/1990 07/05/1990 10/07/1990 27/07/1990 26/08/1990 20/09/1990 Alfa

28 1991 17/04/1991 02/05/1991 09/05/1991 31/07/1991 18/08/1991 28/08/1991 22/09/1991 ʅ - 708

29 1992 20/04/1992 25/04/1992 08/05/1992 19/07/1992 25/08/1992 10/09/1992 25/09/1992 ʅ - 708the latest

30 1993 21/04/1993 05/05/1993 13/05/1993 12/07/1993 06/08/1993 22/08/1993 11/09/1993 ʅ - 708

Average 1964-1993 21-Apr 05-May 13-May 12-Jul 06-Aug 22-Aug 11-Sep

Full ripening

Duration (days) 11-Sep

STDEV (days) 8 7 8 8 8 10 10

Cv (%) 7 6 6 4 4 4 4

Average 1964-1978 22-Apr 07-May 13-May 10-Jul 05-Aug 23-Aug 08-Sep

Full ripening

Duration (days) 08-Sep

STDEV (days) 8 6 6 8 5 7 6

Cv (%) 7 5 5 4 2 3 2

Maize growth stages

Initial Stage Mid Season ''D"

22 25

hybrid

Initial Stage Mid Season ''D"

21 26

Crop 

growth 

stages :
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Obviously, maize varieties have certainly changed over the years. The old varieties, as 
ñGolden horse toothò and others had been grown before 1960. The transition period from 
the old varieties to more productive maize hybrids took part around 1962 (Varlev, 2008).  

Early KWS (100-200 according to FAO), semi-early SK4 and Vir42 (300-400 according to 
FAO) and semi-late Kanzas-1859 and Viscosin-641 AA (600 according to Fɸʆ) maize 
hybrids had been introduced in Bulgaria during the period 1964-1978 (Table 1).  

Highly productive maize hybrids, as the American late H708 (700-800) and semi-late H622 
(600-700), and the adapted to local conditions ñdrought ï resistantò semi-late Bulgarian 
hybrids, as Kn-2L-611, Kn-611 and BC- 66-25 (600-700 according to Fɸʆ), have been 
predominantly grown after 1978 up to 1994.  

The semi-early maize hybrids Px-20 and P-37-37 had been grown during the 1975-1991 
period, while Kn 530, Kn 509 Bulgarian hybrids have been introduced after 2000 (Varlev, 

2008). Most of the hybrids grown at Sadievo EF however were Semi-Late (600) or Late 
(700) according to Fɸʆ during the 1964-1993 periods (Table 1, Fig. 10a). 

 

 

Figure 10 Comparing the limiting dates of FAO maize crop development stages, observed 
in years representing the earliest (1981), the average (1980) and the latest (1992) crop 
development in 1964-1993 (Fig. 10 a); Considering the earlier half period (1964-1978) 

when semi-late (600 according to FAO) and semi-early (200-400 according to FAO) maize 
hybrids had been preferably grown there (Table 1, Fig. 10b). 

 

Figure 10a compares the limiting dates of FAO maize crop development stages, observed 
in years representing: the earliest (1981), the average (1980) and the latest (1992) crop 
development relative to semi-late (Kn ï 2L-611, Kn 601 and H-622) and late (H708) 
maize hybrids grown at Sadievo EF (III AC Region), 1964 -1993. 

Figure 10b compares the limiting dates of crop development stages, observed during 
seasons representing: an ñearlyò (1977), an ñaverageò (1969) and a ñlateò (1970) crop 
development relative to ñearlyò (KWS) and ñsemi-lateò (Kanzas-1859 and BC-6625) maize 
hybrids grown at Sadievo EF (AC III), 1964 -1978. 

Regardless variability of grown hybrids at Sadievo EF over the periods referred above 
(Figs. 10a and 10b), statistical average of the dates, limiting main crop development 
stages (parameters of Kc-curve) during the whole (1964-1993) and the first half (1964-
1978) periods are identical (Fig. 10c).  
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Figure 10c Comparing the limiting dates of crop development stages relative to 
statistically average Kc-curves relative to two periods: 1964-1993 (ñsemi-lateò Kn-2L-611, 
Kn-601, H-622 and ñlateò H708 maize hybrids) and 1964-1978 (ñsemi-lateò Kanzas-1859 

and BC-6625 and ñearlyò KWS maize hybrids), Sadievo EF (AC III Region). 

 

Since the duration of crop development stages depends mostly on planting date and MTO 
conditions during the vegetation period, there is no zoning of corn varieties in Bulgaria. 
The principle is to choose a lower maize hybrid group according to FAO at sites of shorter 
vegetation period (those of higher altitude and smaller sum of active temperatures).  

Crop parameters for identified agro-climatic regions (computed Kc-coefficients and 
p-fractions for ISAREG model, root zone depth used for Zahariev and WinISAREG 
applications) 

The maize crop, considered in this study, was parameterized using detailed data from field 
experiments, as described by Popova (2008), Popova & Pereira (2011), Ivanova & Popova 
(2011). Main characteristics relative to the limiting dates of crop growth stages, calibrated 
crop coefficients Kc and soil water depletion fractions for no stress p are summarized in 
Tables 2-5.  

Three-year field experiments with observation of soil water, crop development and LAI 
dynamics under fully irrigated and rainfed maize provided data for crop parameters 
calibration and validation at Chelopechene (1997-2000) and Bojurishte (2003-2005) EFs. 
These fields represent the soil classes of ñsmallò and ñlargeò TAW in AC I (Popova, 2008; 
Ivanova, 2013). Detailed soil characteristics, including soil water retention and water 
conductivity curves (WRC and WCC), field capacity (FC), wilting point (WP) for genetic soil 
layers and total available soil water TAW, relative to a local Chromic Luvisol soil 
(Chelopechene) and a Vertisol soil (Bojurishte) were taken from references (Koleva, 
1973; Doneva, 1976; Popova, 2008). Dates, limiting maize crop development stages were 
those observed under the semi-early maize hybrids Kn-530 and Kn-509 grown at both 
fields, while initial crop coefficients Kc and soil water depletion fractions for no stress p 
were those recommended by Allen et al. (1998) and then calibrated by minimising 
differences between simulated and observed soil water for both irrigation and rainfed 
treatments in 2004, as summarised in Table 2.  
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Table 2 Dates of maize development stages in 2004, model calibrated crop coefficients Kc 
and soil water depletion fraction for no stress p relative to a Chromic Luvisol (TAW=106, 
mm m-1, Chelopechene experimental field EF) and a Vertisol soil (Total Available Water 
TAW=180mm m-1, Bojurishte EF), AC I ï Sofia field, South Bulgaria RZ=1.15 m. 

Crop growth stages Dates 2004 Kc p - fractions 

Experimental field AC I, Bojurishte Chelopechene Bojurishte 

 

Soil 
  

a Chromic Luvisols 

TAW=106, mm m-1 

a Vertisol 

TAW=180, mm m-1 

Maize hybrids Semi-early  Kneja 530 Kneja 509 

Initial stage 05/05 to 06/06 0.4 0.80 0.46-0.75 

Mid season 01/08 to 01/09 1.28 0.66 0.60 

End season 20/10 (harvest) 0.6 0.80 0.78 

The calibrated Kc-curve and p-curve were validated using the independent field data for 
2003.  

Crop parameters, namely the dates limiting maize development stages in Table 3, are 
relative to the semi late H-622 hybrid, grown at Sadievo EF, AC III, during the average 
1980, as evidenced in Fig. 10a and Table 1.   

 

Table 3 Dates of maize development stages in 1980 (a semi-late H-622 hybrid, extended 

from Sadievo EF), model calibrated crop coefficients Kc and soil water depletion fractions 
for no stress p relative to three soils: an Alluvial (TAW=116mm m-1Tsalapitsa EF), a 
Leached Chernozem (TAW=157mm m-1Slivo pole EF) a Calcic Chernozem(TAW=178mm 
m-1 Kovachica EF), AC II ï Silistra, AC III -Varna and Lom, North Bulgaria, RZ=1.15m. 

Crop growth 
stages 

Dates 1980 Kc 

 

p - fractions 

 

Experimental 
field 

AC III Sadievo 

(Karnobat) 
 Tsalapitsa 

AC II Slivo 
pole 

(Silistra) 

AC III  

Kovachica (Lom) 

hybrid / soil 
Semi-late 

hybrid H-622 

Kn-
2L-
611 

an Alluvial 
soil 

TAW=116, 

mm m-1 

a Leached 
Chernozem 

TAW=157, 

mm m-1 

a Calcic Chernozem 

TAW=178, 

mm m-1 

Initial stage 21/04 to 07/05 0.28 0.80 0.45-0.75 0.46-0.75 

Mid season 15/07 to 10/08 1.28 0.66 0.65 0.60 

End season 18/09 (harvest) 0.35 0.80 0.80 0.78 

 

The considered regions of Silistra, Varna, Lom and Karnobat are normally exposed to a 
greatest risk of seasonal drought, as identified by ñthe yellow zoneò in Fig.5a (Alexandrov, 
2011). Related parameterization and dates for 1980 at Sadievo (Fig.10a) were extended to 
the other EFs located nearby Lom, Varna (AC III) and Silistra (AC II) (Table 3). Soil 
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characteristics required in present model calibration were taken from references 
(Stoyanov, 2008; Mikova, 2002). Soil water depletion fractions for no stress p relative to 
the soil class of ñsmall TAWò were extended from Tsalapitsa EF (Popova and Pereira, 
2011), while p-fractions for the chernozem soils of ñaverage TAWò (Slivo Pole EF, 
Silistra, AC II) and ñlarge TAW ò(Kovachitsa EF, Lom; Sadievo EF, Karnobat and Varna, 
AC III), were those recommended by Dorenboss & Pruitt (1977) and Allen et al. (1998). 

Detailed information on soil water dynamics, irrigation management and crop growth 
stages for maize crop, previously used to validate WinISAREG model at Plovdiv 
(Tsalapitsa EF, Popova and Pereira, 2011) and Stara Zagora (Pustren and Zora EFs, 
Popova, 2008), AC IV, South Bulgaria, originated from long-term (9 to 16-year) field 
irr+igation experiments, as reported by Varlev et al. (1994), Eneva (1993, 1997), Varlev & 
Popova (1999) and Varlev (2008) (Tables 4.1 and 4.2).  

Table 4.1 Dates of maize development stages in 1988, model calibrated crop coefficients 
Kc and soil water depletion fractions for no stress p relative to an Alluvial (TAW=116mm 
m-1, Tsalapitsa EF), a Vertisol (TAW=173mm m-1, Pustren EF) and a Degraded 
Chernozem soil (TAW=168mm m-1, Gorni Dubnik EF), AC IV ï Plovdiv and Pleven 
community, South and North Bulgaria, RZ=1.15. 

Crop growth 
stages 

Dates 1988 Kc p - fractions 

Experimental 
field 

AC IV Tsalapitsa Pustren 
Gorni Dubnik 

hybrid / soil late hybrid H 708  
an Alluvial soil 

TAW=116 m m-1 

a Vertisol 

TAW=173mm m-1 

a Degraded 
Chernozem 

TAW=168mm m-1 

Initial stage 30/04 to 19/05 0.3 0.8 0.45-0.75 

Mid season 10/07 to 26/07 1.26 0.66 0.60 

End season 30/09 (harvest) 0.23 0.8 0.78 

 

Table 4.2 Dates of maize development stages in 1976, model calibrated crop coefficients 
Kc and soil water depletion fractions for no stress p for a Chromic Cambisol soil 
(TAW=136mm m-1, Zora EF), AC region IV ï  Stara Zagora community, RZ=1.15 m. 

Crop growth 
stages 

Dates 1976, 

late hybrid 
            Kc                       p - fractions 

Experimental 
field 

             Zora  
 

hybrid / soil Kn-2L-611   
a Chromic 
Cambisol 
TAW=136 m m-1 

 

Initial stage 26/04 to 19/05  0.28  0.8 

Mid season 07/07 to 09/08  1.28 0.65 

End season 30/09 (harvest)  0.35 0.35 
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Table 5 Dates of maize development stages, model calibrated crop coefficients Kc and 
soil water depletion fractions for  

no stress p relative to an Alluvial/Delluvial/meadow soil (TAW=116 mm m-1, extended 
from Tsalapitsa EF) and a Leached Cinnamonic Forest soil (TAW=178 mm m-1, 
extended from Sadievo EF), AC region V ï Sandanski, RZ=1.15 m.  

 

Regarding the region of Pleven (also AC IV, Table 4.1), North Bulgaria, dates of crop 

development stages, model calibrated crop-coefficients Kc and depletion fractions for no 
stress p relative to an Alluvial soil were these extended from Tsalapitsa EF, while in the 
case of Degraded Chernozems soil of large TAW at Gorni Dubnik EF p-fractions were 
those recommended by Doorenbos & Pruitt (1977). Dates of maize development stages, 
model calibrated Kc-coefficients and p-fractions, adapted to the soil classes of 
ñsmallò (116 mm m-1) and ñlargeò (178 mm m-1) TAW were those used for WinISAREG 
model application to Sandanski (AC V), as given in Table 5. 

Using the updated limiting dates of crop development stages observed at Sadievo EF 
(Table 3) and root zone depth RZ=1m, as accepted in Zahariev et al. (1986) produced 
improvements in model simulated net irrigation requirements NIRs relative to Lom, Varna 
and Silistra (AC III and AC II) and to the past 1951-1980 period by approaching them to 
the traditional ñZahariev-86ñirrigation requirements (Popova et al., 2018). 

 

Conclusions 

The study solves some drawbacks and provides innovation in improving modeling 
efficiency of irrigation requirements for maize crop in the scale of the country by identifying 
five agro-climatic AC regions on the grounds of average reference evapotranspiration PM-
ET0 July-Aug.  

In terms of climate characteristics for these AC regions relative to 1951-2004 period, it is 
found that: 

1. ñInter-annualò variability of monthly precipitation (mm) is much larger than that of 
monthly reference evapotranspiration ET0 (mm/day-1). Regarding precipitation, deviation 
from the average value is over 100% while for ET0 it is below 15-20%. In terms of the high 
irrigation demand season ñJuly-Augustò, precipitation totals vary over the years in a ratio 
1:35 (Plovdiv), while the respective ET0 values vary only in a ratio 1:1.36.  

Crop growth 
stages 

Dates  1988 Kc p - fractions 

Experimental 
field 

Tsalapitsa Sadievo 

 

Hybrid/soil 

late hybrid 

H 708 
 

an Alluvial/Delluvial/ 

meadow soil 

TAW=116 m m-1 

a Leached Cinnamonic 
Forest soil 

TAW =178 mm m-1 

Initial stage 30/04 to 19/05 0.3 0.8 0.45-0.75 

Mid season 10/07 to 26/07 1.26 0.66 0.60 

End season 30/09 (harvest) 0.23 0.8 0.78 
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2. Comparing climate variables relative to the peak demand ñJuly- Augustò period, the 
average precipitation totals are the highest, about 55 mm/month, at Sofia (AC I) and 
Pleven (ɸC IV) and the least, 30 mm/month, at Sandanski (ɸC V region). Considering 
Silistra (AC II), Varna and Lom (AC III) and Plovdiv (ɸC IV), average precipitation in July 
and August is about 40 mm/month. It is important to know that there are years with rainfall 
sum less than 15-20 mm for July and August, when drought brings influence to all summer 
crops in this country. 

3. The least average monthly reference evapotranspiration values ɽʊ0July and ɽʊ0Aug, 
ranging from 4.0 to 4.4 mm d-1, are inherent to Sofia field (ɸC I) while the peak average 
evapotranspiration demands of 5.6 - 5.2 mm d-1 are relative to Sandanski (ɸC V region). In 
terms of ɸC IV (Plovdiv, Pleven and Stara Zagora), the average maximum ɽʊ0 is 5.4 - 5.2 
mm d-1. In final analyses, regardless of a medium size country territory, the average 
reference evapotranspiration for July and August varies within a comparatively small range 
ï from 4.0 to 5.6 mm d-1. 

4. ñInter-regionalò variability of average reference evapotranspiration totals PM-ET0 July-Aug 
shows a range from 270 to 340 mm (fig.4b), while respective average precipitation relative 
to the same months varies from 110 to 60 mm only (fig.3b). Respective precipitation totals 
are less than 10-20 mm in the dry years (having probability of occurrence ʈ>90%), when 
significant drought consequences are expected over the country territory. 

Considered ET0 and precipitation are the main climate variables that influence crop water 
requirements for irrigation. In terms of soil and crop characteristics however, irrigation 
requirements and scheduling depend substantially also on water holding capacity of the 
soil, root zone depth, maize hybrids grown and, at last but not at least, on the appropriately 
calibrated and validated ET  modeling crop parameters, as duration of crop development 
stages and respective crop coefficients Kc and soil water depletion fractions for no stress 
p. Using information on soil water observations and respective limiting dates for crop 
development stages is indispensable for reliable ISAREG model calibration, validation and 
application for irrigation management under climate uncertainties in the scale of identified 
AC regions.  

Having average precipitation and average ET0 values laid down in maps (Alexandrov, 
2011; Moteva et al., 2015), together with the locations, representing each of the identified 
agro-climatic regions helps decision making for maize irrigation management in these 
regions (Popova et al., 2015, 2018).  
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ʈʝʟʶʤʝ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʞʠʜʢʦʩʪʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʘʪʘʮʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, 
ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ. 

 

Resume 

The analysis of existing research on the use of electromagnetic field processing of liquid 
food products is carried out. The technical characteristics of an experimental plant for 
processing vegetable oils are presented. Experimental studies of this process are 
presented. 

Key words: hydration, vegetable oil, electric field, food products. 

 

 

ɺɺɽɼɽʅʀɽ 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʦʩʬʘʪʠʜʦʚ, ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʤʘʩʣʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʦʪ 
ʩʧʦʩʦʙʘ ʠ ʨʝʞʠʤʘ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

ʉ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʤʘʩʣʘ ʩ 
ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʩʬʘʪʠʜʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʦ ʥʝ 
ʫʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʬʦʩʬʘʪʠʜʳ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʤʘʩʣʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʭ 
ʧʦʣʫʯʝʥʠʷ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʠʟ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ. 
ʆʩʘʜʦʢ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʙʳʩʪʨʦ ʧʦʨʪʠʪʩʷ ʟʘ ʩʯʝʪ ʧʨʦʪʝʢʘʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ 
ʦʢʠʩʣʠʪʝʣʴʥʳʭ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʚ 
ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʦʜʚʝʨʛʘʝʪʩʷ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʨʘʬʠʥʘʮʠʠ [1,2]. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʚ 
ʬʘʩʦʚʘʥʥʦʤ ʠ ʥʝʬʘʩʦʚʘʥʥʦʤ ʚʠʜʝ ʜʣʷ ʜʦʤʘʰʥʝʡ ʢʫʣʠʥʘʨʠʠ, ʩʝʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ 
ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 
ʵʢʦʥʦʤʠʢʠ, ʦʩʪʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 
ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʮʝʥʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʨʘʙʦʪʝ [3,4] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʦʝ 
ʧʦʥʠʤʘʥʠʝ ʠʟʲʷʪʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʦʪʭʦʜʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 
ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʠʬʝʥʦʣʦʚ, ʞʠʨʥʳʭ 
ʢʠʩʣʦʪ, ʢʨʘʩʷʱʝʡ ʧʠʛʤʝʥʪʦʚ ʠ ʜʨ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 
ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɺ ʨʘʙʦʪʝ [5] ʧʨʠʚʝʜʝʥʳ ʦʧʳʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʠʤʧʫʣʴʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʠʱʝʚʳʝ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɸʢʮʝʥʪʠʨʦʚʘʥʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ 
ʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 
ʵʢʩʪʨʘʛʠʨʫʝʤʦʩʪʴ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʮʝʥʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ 
ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. 
ʆʜʥʘʢʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʦʩʚʝʱʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʨʘʙʦʪʝ ʥʝ ʧʨʠʚʝʜʝʥʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʦʯʠʩʪʢʝ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. 

ɺ ʨʘʙʦʪʝ [6] ʧʨʠʚʝʜʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘʜ 
ʪʝʨʤʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʞʠʜʢʠʭ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʦʚ. ʆʙʦʙʱʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʨʘʤʢʘʭ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ FP6 ɽʉ çNovelQè, ʢʦʪʦʨʳʡ ʢʘʩʘʝʪʩʷ ʚʣʠʷʥʠʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʦʩʥʦʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʚʦʡʩʪʚʘ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʘʢʦ ʦʧʳʪʳ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ 
ʚʠʜʘ ʥʝ ʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ. ɺ ʨʘʙʦʪʝ [7] ʧʨʠʚʝʜʝʥʳ ʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ, 
ʚʳʟʚʘʥʥʦʝ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʠʤʧʫʣʴʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʧʠʱʝʚʳʭ ʪʢʘʥʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʥʫʪʨʠ- ʠ ʚʥʝʢʣʝʪʦʯʥʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʘʛʫʣʷʮʠʠ. 
ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʨʠʚʝʜʝʥʥʳʝ ʦʧʳʪʳ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ 
ʤʠʮʝʣʣ ʧʨʠ ʫʜʘʣʝʥʠʠ ʬʦʩʬʘʪʠʜʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ 
ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʘʭ [8, 9, 10, 11]. ɻʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ 
ʦʯʠʩʪʢʠ (ʨʘʬʠʥʘʮʠʠ) ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʭʘʨʘʢʪʝʨʥʘ ʩʚʦʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʚʥʝʰʥʝʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʧʦʣʷ, ʧʨʠ ʢʦʪʦʨʦʡ 
ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʩʣʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʠ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʩʢʘ ʠ ʚʦʩʢʦʧʦʜʦʙʥʳʭ 
ʚʝʱʝʩʪʚ ʠʟ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʘʢʦ ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʦʚ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʥʘ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ 
ʬʦʩʬʦʨʦʫʪʨʠʤʫʶʯʠʭ ʚʝʱʝʩʪʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʣʝʥʠʷ ʬʦʩʬʦʣʠʧʠʜʦʚ ʠ 
ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ü ʩʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʩʣʘ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ; 

ü ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʦʩʳ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʩʮʝʣʳ ʠ ʚʨʝʤʝʥʠ ʛʠʜʨʘʪʘʮʠʠ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ; 

ü ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʛʠʜʨʘʪʘʮʠʠ ʤʘʩʣʘ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʜʦ ʩʠʭ ʧʦʨ ʝʱʝ ʥʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ 
ʫʜʘʣʝʥʠʷ ʠʟ ʤʘʩʣʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʘʜʢʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʚ ʤʘʩʣʝ ʧʨʠ ʧʦʥʠʞʝʥʠʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʩʝʪʢʫ, ʫʭʫʜʰʘʝʪ ʪʦʚʘʨʥʳʡ ʚʠʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʧʦʜʩʦʣʥʝʯʥʦʤ ʧʨʝʩʩʦʚʦʡ ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʦʤ ʤʘʩʣʝ 
ʢʦʣʠʯʝʩʪʚʦ ʛʠʜʨʦʬʠʣʴʥʳʭ ʬʦʩʬʦʨʦʫʪʨʠʤʫʶʯʠʭ ʚʝʱʝʩʪʚ ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 0,4-0,5%. 
ʄʦʣʝʢʫʣʳ ʵʪʠʭ ʚʝʱʝʩʪʚ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʛʠʜʨʦʬʠʣʴʥʳʝ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʩʪʘʪʢʘʤʠ 
ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʩʧʠʨʪʘ, ʠ ʛʠʜʨʦʬʦʙʥʳʝ, ʚʢʣʶʯʘʶʱʠʝ ʜʣʠʥʥʳʝ ʮʝʧʠ ʦʩʪʘʪʢʦʚ, 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʠʟʚʣʝʯʝʥʠʷ ʬʦʩʬʘʪʠʜʦʚ ʠʟ ʤʘʩʝʣ ʷʚʣʷʝʪʩʷ 
ʛʠʜʨʘʪʘʮʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʯʝʪʘʝʪ ʦʙʨʘʙʦʪʢʠ ʤʘʩʝʣ ʚʦʜʦʡ ʠʣʠ ʩʠʣʴʥʦ ʨʘʟʙʘʚʣʝʥʥʳʤʠ 
ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʱʝʣʦʯʝʡ, ʩʦʣʝʡ ʠ ʢʠʩʣʦʪ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ 
ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʛʠʜʨʘʪʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ, 
ʝʛʦ ʩʦʩʪʘʚʘ ʠ ʪ.ʜ. ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ ʛʠʜʨʘʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʬʦʩʬʘʪʳ ʠʤʝʶʪ ʩʨʦʜʩʪʚʦ ʢ 
ʚʦʜʝ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʛʠʜʨʦʬʠʣʴʥʳʭ ʢʦʣʣʦʠʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ. 
ʇʦʵʪʦʤʫ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɼʣʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 
ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʋɻʈʄ - 20.2 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ. ɸʧʧʘʨʘʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʪʨʫʙ 
ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜʥʘ ʚ ʜʨʫʛʦʡ. ʇʦ ʚʥʝʰʥʝʡ ʪʨʫʙʝ ʧʨʦʪʝʢʘʝʪ ʤʘʩʣʦ, ʦʥʘ 
ʦʮʠʥʢʦʚʘʥʥʘʷ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʣʘʪʫʥʥʘʷ ʠʣʠ ʥʝʨʞʘʚʝʶʱʘʷ. 

ɺʦ ʚʥʫʪʨʝʥʥʝʡ ʪʨʫʙʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʠ ʢʘʪʫʰʢʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ 
ʧʦʣʝ ʩ ʧʦʣʷʨʥʦʩʪʴʶ, ʯʪʦ ʯʝʨʝʜʫʝʪʩʷ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ ʢʘʪʫʰʢʠ ʠ ʚʥʝʰʥʝʡ ʪʨʫʙʦʡ. 
ʎʝʥʪʨʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʪʨʫʙʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʝʤʷ ʨʝʙʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ 
ʫʛʣʦʤ 1200. ʇʦʜʘʯʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʠʞʥʠʡ ʧʘʪʨʫʙʦʢ, ʘ 
ʚʳʭʦʜ ʯʝʨʝʟ ʚʝʨʭʥʠʡ. ʆʤʘʛʥʠʯʠʚʘʥʠʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 
ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʤ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʪʨʫʙʦʡ. 

ʊʝʭʥʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʧʧʘʨʘʪʘ 
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ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʳʨʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʠ ʥʝ 
ʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ 90%. 
ʅʦʤʠʥʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ - 1,5 ʤ3/ʯʘʩ. 
ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʘʩʣʘ - 0,3 ʤ/ʩ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ - 200 ʢɸ/ʤ. 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʘʧʧʘʨʘʪʘ - 1,2 ɸ 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ - 25 ɺʪ. 
ɻʘʙʘʨʠʪʳ: ʜʣʠʥʘ - 750 ʤʤ. 
ɼʠʘʤʝʪʨ ʪʨʫʙʳ - 48 ʤʤ. 
ɼʣʠʥʘ ʧʘʪʨʫʙʢʦʚ 60 ʤʤ. 
ɼʠʘʤʝʪʨ ʧʘʪʨʫʙʢʦʚ - 1/2'' 
ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ - 15 ʢʛ. 
ɹʣʦʢ ʧʠʪʘʥʠʷ ʠʤʧʫʣʴʩʥʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʫʭʠʭ ʦʪʘʧʣʠʚʘʝʤʳʭ 
ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 15-35 0ʉ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 80%. 
ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʧʠʪʘʥʠʷ - 220 ɺ. 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʥʘʛʨʫʟʢʠ - 1,2 ɸ. 
ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʫʣʴʩʘʮʠʡ ʪʦʢʘ - 2-10 ɻʮ. 
ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʠ ʪʦʢʘ - 0,5-1 ɸ. 
ɻʘʙʘʨʠʪʳ: ʚʳʩʦʪʘ - 150 ʤʤ. 
ʐʠʨʠʥʘ - 150 ʤʤ. 
ɼʣʠʥʘ - 180 ʤʤ. 
ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ - 2 ʢʛ. 
 
ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʤʝʩʠ ʤʘʩʣʘ ʩ ʚʦʜʦʡ ʯʝʨʝʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʫʩʪʘʥʦʚʢʫ ʤʝʥʷʣʘʩʴ 
ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʡ ʤʠʩʮʝʣʳ. ʇʨʠ 
ʵʪʦʤ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʚʨʝʤʷ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʘ ʠ ʝʛʦ ʤʘʩʩʘ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʜʩʦʣʥʝʯʥʦʤ 
ʤʘʩʣʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

 

ʈʠʩ. 1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʜʘʣʝʥʥʳʭ ʬʦʩʬʘʪʠʜʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 1 - ʙʝʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ,  

2 - 115 ʢɸ / ʤ; 3 - 135 ʢɸ / ʤ; 4 - 155 ʢɸ / ʤ; 5 - 175 ʢɸ/ʤ. 
 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩ. 1 ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ 
ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʬʦʩʬʦʨʦʫʪʨʠʤʫʶʯʠʭ 
ʚʝʱʝʩʪʚ. ʀʟ ʩʝʤʝʡʩʪʚʘ ʢʨʠʚʳʭ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʣʝʥʥʳʭ ʬʦʩʬʘʪʠʜʦʚ ʙʝʟ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʤʝʥʴʰʝ ʥʘ 15 ʧʨʦʮʝʥʪʦʚ. ʉʨʘʚʥʠʚʘʷ, 
ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ 115 ʢɸ/ʤ ʜʦ 
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175 ʢɸ/ʤ ʚʠʜʠʤ, ʫʚʝʣʠʯʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʨʘʟʥʠʮʘ ʚ ʜʠʘʧʘʟʦʥʝ 155-175 
ʢɸ/ʤ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʝʤ ʨʘʮʠʦʥʘʣʴʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ 155 ʢɸ/ʤ. 

 

 

ʈʠʩ. 2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʘ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 155 ʢɸ / 
ʤ., ʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʩʮʝʣʳ: 1 - 20 0ʉ, 2 - 30 0ʉ, 3 - 40 0ʉ, 4 - 50 0ʉ, 5 - 60 0ʉ. 

 

ʀʟ ʩʝʤʝʡʩʪʚʘ ʢʨʠʚʳʭ ʨʠʩ.2 ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʣʝʥʥʠʭ ʬʦʩʬʘʪʠʜʦʚ ʧʨʠ 
ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʩʮʝʣʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʫʜʘʣʝʥʠʝʤ ʦʩʘʜʢʘ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʮʝʣʣʳ, ʩʦʩʪʘʚʣʷʝʪ 15 ʧʨʦʮʝʥʪʦʚ. ʉʨʘʚʥʠʚʘʷ, 
ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʠʩʮʝʣʳ ʦʪ 20 0ʉ ʜʦ 60 0ʉ ʧʨʠ 
ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 155 ʢɸ/ʤ ʚʠʜʠʤ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʘʛʫʣʷʮʠʠ ʠ 
ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʘ. ʆʜʥʘʢʦ ʨʘʟʥʠʮʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 50 0ʉ ʜʦ 60 0ʉ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 
ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʝʤ ʨʘʮʠʦʥʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʤʠʩʮʝʣʳ 55 0ʉ. ʊʘʢʞʝ, ʦʧʠʨʘʷʩʴ ʥʘ 
ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʨʝʤʷ 
ʦʙʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʯʘʩ. 

 

ɺʓɺʆɼʓ 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʩʣʘ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. 

2. ʇʨʠʚʝʜʝʥʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʦʩʳ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʩʮʝʣʳ ʠ ʚʨʝʤʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʤʘʩʝʣ; 

3. ʆʧʨʝʜʝʣʝʥʳ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠ ʢʦʪʦʨʳʭ 
ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʦʩʨʝʜʩʪʚʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ɺʃʀʗʅʀɽ ʉʊʀʄʋʃʗʊʆʈɸ ʈʆʉʊɸ ʕʂʆʇʀʅɸ ʀ ɻʋʄɸʊɸ ʂɸʃʀʗ ʅɸ ɺʓʍʆɼ ʀ 
ʂɸʏɽʉʊɺʆ ɻʀɹʈʀɼʅʓʍ ʉɸɾɽʅʎɽɺ ɺʀʅʆɻʈɸɼɸ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀɽ ʅɸ 

ʉʋɹʉʊʈɸʊɽ ʊʆʈʌ+ʇʆʏɺɸ+ʇɽʉʆʂ. 
 

INFLUENCE OF GROWTH STIMULATOR EKOPIN AND POTASSIUM HUMATE ON 
YIELD AND QUALITY OF HYBRID GRAPE SEEDLINGS WHEN GROWING ON A 

SUBSTRATE OF PEAT + SOIL + SAND. 
 

ʆʤʘʨʠʡ ʏʘʤʫʨʣʠʝʚ 1,ʇʘʥʪʝʣʝʡ ɿʘʤʘʥʠʜʠ 2, ʍʨʠʩʪʦʩ ʇʘʩʭʘʣʠʜʠʩ3, ɻʝʦʨʛʠʡ 
ʏʘʤʫʨʣʠʝʚ4 ʂʨʠʩʪʠʥʘ ʌʨʦʣʦʚʘ 5,ɸʥʪʦʥʠʥʘ ɼʝʨʙʝʥʮʝʚʘ 6 ʀʥʥʘ ʇʘʥʢʨʘʪʦʚʘ 7 

1 ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʜ-ʨ ʩ.-ʭ, 
ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢʘʥʜ. ʩ/ʭ 
ʥʘʫʢ, ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦʛʦ 
ʮʝʥʪʨʘ çɺʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷè,  ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
3ʋʥʠʚʝʨʩʠʪʝʪ ʇʝʣʦʧʦʥʥʝʩʘ, ʢʘʥʜ ʩ.-ʭ. ʥʘʫʢ; ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʂʘʣʘʤʘʪʘ, ɻʨʝʮʠʷ 
4ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ (ʈʋɼʅ), ʢ.-ʩ\ʭ ʥʘʫʢ 
ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
5ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʘʛʠʩʪʨʘʥʪ, ʛ. 
ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
6ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʘʛʠʩʪʨʘʥʪ, ʛ. 
ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 
7ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʘʛʠʩʪʨʘʥʪ, ʛ. 
ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (kristina19.2011@mail.ru) 
 

 

ʈʝʟʶʤʝ 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ 
ʨʦʩʪʘ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ 
ʚʳʨʘʱʠʚʘʥʠʷ ʠʭ ʚ ʪʝʧʣʠʮʝ ʚ ʩʦʩʫʜʘʭ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ ʧʦʯʚʘ+ ʧʝʩʦʢ (1:1:1). ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʝʷʥʮʝʚ, 80 % ʠ 77 % 
ʦʪʤʝʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ɻʫʤʘʪ ʂʘʣʠʷ ʠ ʕʢʦʧʠʥ.  ʀ ʥʘʠʤʝʥʴʰʝʡ 
ʚʳʭʦʜ ʩʝʷʥʮʝʚ ʙʳʣ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʥʘ ʧʦʯʚʝ 27 %. ʇʨʠ ʵʪʦʤ ʩʘʤʳʤ 
ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʧʦ ʢʘʯʝʩʪʚʫ ʩʘʞʝʥʮʝʚ ʜʣʠʥʥʳ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ ʩʝʷʥʮʝʚ, 
ʜʠʘʤʝʪʨʦʤ ʤʝʞʜʦʫʟʣʠʷ ʤʝʞʜʫ 2 ʠ 3 ʛʣʘʟʢʦʤ, ʢʦʣ-ʚʦ ʢʦʨʥʝʡ ʠ ʠʭ ʤʘʩʩʘ ʙʳʣʘ ʚ 
ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʫʤʘʪʘ ʢʘʣʠʷ ʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 234 ʩʤ, 5.2 
ʤʤ, 18 ʰʪ. ʠ 185 ʛʨ. ʅʘʠʤʝʥʴʰʝʝ ʨʘʟʚʠʪʠʝ ʠʤʝʣʠ ʨʘʩʪʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 
ʥʘ ʩʫʙʩʪʨʘʪʝ ʧʦʯʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʥʘ, ʛʠʙʨʠʜʥʳʡ ʩʝʷʥʝʮ, ʩʫʙʩʪʨʘʪ, ʧʨʝʧʘʨʘʪ, ʚʳʭʦʜ ʩʝʷʥʮʝʚ, 
ʜʣʠʥʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ, ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

 

Resume 

The research work presents the results of studying the effect of the growth stimulant 
Ecopin and Potassium Humate on the regeneration processes of hybrid seedlings of 
grapes when grown in a greenhouse in vessels on a substrate of peat + soil + sand (1: 1: 
1). As a result of this work, it was found that the highest yield of seedlings, 80% and 77%, 
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was observed when using the preparations Potassium Humate and Ecopin. And the least 
yield of seedlings was in the control variant, on the soil of 27%. At the same time, the best 
option for the quality of seedlings was the length of the main shoot of the seedlings, the 
internode diameter between the 2 and 3 eyes, the number of roots and their weight was in 
the version using potassium humate and amounted to 234 cm, 5.2 mm, 18 pcs. and 185 
gr. Plants in the control variant on the soil substrate had the least development. 

Keywords: seeds, hybrid seedling, substrate, preparation, seedling yield, length of the 
main shoot, growth stimulator, regeneration processes. 

 

 

ɺʚʝʜʝʥʠʝ 

ɺʳʚʝʜʝʥʠʝ ʤʝʪʦʜʦʤ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʥʦʚʳʭ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʫʨʦʞʘʡʥʳʭ, 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʫʩʪʦʡʯʠʚʳʭ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ 
ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ [1-6,8,18,19]. 
ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʟʚʝʥʴʝʚ ʤʝʪʦʜʘ ʛʠʙʨʠʜʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʳ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʳʭʦʜʫ ʩʝʤʷʥ ʠʟ ʧʦʢʦʷ ʠʭ ʧʨʦʨʘʩʪʘʥʠʶ ʠ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 
(ʭʨʘʥʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ, ʠʭ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʦʩʝʚʫ, ʚʳʨʘʱʠʚʘʥʠʝ ʚ 
ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʠ ʜʨ.). 

ʇʦʜʨʦʙʥʦ ʦ ʤʘʪʝʨʠʘʣʝ ʠ ʤʝʪʦʜʠʢʠ ʢʦʤʙʠʥʘʪʠʚʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʯʝʨʝʥʢʦʚ 
ʚʠʥʦʛʨʘʜʘ, ʩʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ ʥʘʰʠʭ ʨʘʙʦʪʘʭ [8,9,13] ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢʘʭ [4,6,8,10,11,14-17]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʚʳʭʦʜʘ ʩʘʞʝʥʮʝʚ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʤʝʩʠ ʛʜʝ ʦʜʥʠʤ 
ʠʟ ʚʝʜʫʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦʨʬ, ʩʘʞʝʥʮʳ ʩʪʘʣʠ ʚʳʨʘʱʠʚʘʪʴ ʚ ʪʝʧʣʠʮʘʭ, ʧʨʠ 
ʵʪʦʤ ʥʘʤʠ ʥʝ ʥʘʡʜʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʣʠʷʥʠʶ 
ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʚʳʭʦʜ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʚʠʥʦʛʨʘʜʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 
ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʀʟʫʯʝʥʠʷʤ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 
ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɻʫʤʘʪʘ ʢʘʣʠʷ ʠ 
ʕʢʦʧʠʥʘ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ 
ʪʝʧʣʠʮʝ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʝʤʝʥʘʭ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʄʘʢʝʜʦʥʘʩ Ĭ 
ʊʨʘʤʠʥʝʨ ʯʝʨʥʳʡ [9,13]. 

ɻʨʦʟʜʠ ʚʠʥʦʛʨʘʜʘ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʠʙʨʠʜʠʟʘʮʠʷ (ʢʘʩʪʨʘʮʠʷ ʮʚʝʪʢʦʚ, 
ʠʟʦʣʷʮʠʷ ʩʦʮʚʝʪʠʡ, ʦʧʳʣʝʥʠʝ ʠ ʜʨ.), ʚ ʩʝʥʪʷʙʨʝ ʙʳʣʠ ʩʨʝʟʘʥʳ ʩ ʢʫʩʪʦʚ ʠ ʫʧʘʢʦʚʘʥʳ 
ʚ ʷʱʠʢʠ, ʟʘʪʝʤ ʠʭ ʧʦʤʝʩʪʠʣʠ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 
ʨʝʞʠʤʦʤ - 19Áʉ. ɺ ʬʝʚʨʘʣʝ ʷʱʠʢʠ ʩ ʛʨʦʟʜʷʤʠ ʚʳʥʝʩʣʠ ʠʟ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ 
ʧʨʦʠʟʚʝʣʠ ʚʳʜʝʣʝʥʠʝ ʩʝʤʷʥ ʠʟ ʷʛʦʜ. ɺʳʜʝʣʝʥʥʳʝ ʩʝʤʝʥʘ ʧʨʦʤʳʣʠ, ʫʣʦʞʠʣʠ ʚ 
ʷʱʠʯʢʠ ʧʝʨʝʩʣʘʠʚʘʷ ʨʝʯʥʳʤ ʧʝʩʢʦʤ ʠ ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʚ ʭʦʣʦʜʠʣʴʥʫʶ 
ʢʘʤʝʨʫ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 0é+2Áʉ. ɺ ʤʘʨʪʝ ʧʨʦʚʝʣʠ ʧʨʝʜʧʦʩʘʜʦʯʥʦʝ 
ʚʳʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ, ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ ʚ ʧʨʦʪʦʯʥʦʡ ʚʦʜʝ (ʈʠʩ.1). 

ʅʘʙʫʭʰʠʝ ʩʝʤʝʥʘ ʧʦʩʝʷʣʠ ʚ 25 ʣʠʪʨʦʚʳʝ ʩʦʩʫʜʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʩʫʙʩʪʨʘʪʦʤ 
ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1). ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 2-3 ʩʤ (ʈʠʩ.2). 
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ʈʠʩ.1 ʈʠʩ.2 ʈʠʩ.3 

 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʙʩʪʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʯʚʫ ï ʩʚʝʪʣʦ ʢʘʰʪʘʥʦʚʫʶ, ʪʦʨʬ 
ʚʝʨʭʦʚʦʡ pH ï 5, ʧʝʩʦʢ ʨʝʯʥʦʡ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʞʠʜʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʝʧʘʨʘʪ ɻʫʤʘʪ ʂʘʣʠʷ ʨʘʩʪʚʦʨʷʣʠ ʚ 
ʚʦʜʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2 ʤʣ ʥʘ 1 ʣ ʚʦʜʳ. 

ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ɻʫʤʘʪ ʢʘʣʠʷ ʚʭʦʜʷʪ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ:ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï 80 
ʛ/ʣ;ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ ï 20 ʛ/ʣ;ʩʦʝʜʠʥʝʥʠʷ ʢʘʣʠʷ ï 5 ʛ/ʣ;ʬʦʩʬʘʪʳ ï 2 ʛ/ʣ.ɺ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ (ʚ ʩʫʤʤʝ 0,02 ʛ/ʣ) ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʤʠʢʨʦʵʣʝʤʝʥʪʳʞʝʣʝʟʦ;ʤʝʜʴʙʦʨ;ʢʦʙʘʣʴʪ ʮʠʥʢ;ʤʘʨʛʘʥʝʮ. 

ʎʚʝʪ ʩʤʝʩʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ʇʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ (pH ʩʨʝʜʳ) ʩʦʩʪʘʚʣʷʝʪ 6,8 
(ʩʣʘʙʦʢʠʩʣʳʡ, ʙʣʠʟʦʢ ʢ ʥʝʡʪʨʘʣʴʥʦʤʫ 7,0). 

ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʚʝʣʠ ʯʝʪʳʨʝ ʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʙʘʟʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 
ɻʫʤʘʪʘ ʂʘʣʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʣʠʪʨ ʥʘ ʦʜʠʥ 25-ʪʠ ʣʠʪʨʦʚʳʡ ʩʦʩʫʜ. 

ɹʘʟʦʚʳʡ ʨʘʩʪʚʦʨ ʕʢʦʧʠʥʘ ʧʨʠʛʦʪʦʚʠʣʠ, ʨʘʩʪʚʦʨʷʷ 1 ʛʨ.ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʚʝʱʝʩʪʚʘ 
ʥʘ 10 ʣ ʚʦʜʳ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ: ʇʦʣʠ-ʙʝʪʘ-ʛʠʜʨʦʢʩʠʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ + ʤʘʛʥʠʡ 
ʩʝʨʥʦʢʠʩʣʳʡ + ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ + ʢʘʣʠʡ ʘʟʦʪʥʦʢʠʩʣʳʡ + ʢʘʨʙʘʤʠʜ 

ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʚʝʣʠ ʯʝʪʳʨʝ ʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʙʘʟʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 
ʕʢʦʧʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʣʠʪʨ ʥʘ ʦʜʠʥ 25-ʪʠ ʣʠʪʨʦʚʳʡ ʩʦʩʫʜ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʷʥʮʝʚ ʚ ʪʝʧʣʠʮʝ ʦʙʱʝʧʨʠʥʷʪʘʷ. 

ʉʝʷʥʮʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʦʙʦʛʨʝʚʘʝʤʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʪʝʧʣʠʮʝ (ʈʠʩ.3). 

ʀʟʫʯʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʤʝʪʦʜʠʢʝ [14-17]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ 
ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʨʘʩʩʯʠʪʘʣʠ ʤʝʪʦʜʘʤʠ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ 
ʢʦʨʨʝʣʷʮʠʠ (r). ɸ ʚʳʷʚʣʝʥʠʝ ʜʦʣʝʡ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ï ʩ ʧʦʤʦʱʴʶ 
ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [7]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʩʝʣʝʢʮʠʠ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ 
ʨʘʩʪʝʥʠʡ ʚ ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʛʜʝ ʛʣʘʚʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 
ʩʝʷʥʮʝʚ ʩʦʩʪʘʚʠʣ 80%, ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
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ʨʘʩʪʝʥʠʡ, ʧʨʦʰʝʜʰʠʭ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʦʤ ɻʫʤʘʪ ʢʘʣʠʷ, ʯʪʦ ʥʘ 39% ʙʦʣʴʰʝ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ˉ2 ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʷʥʮʳ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 
ʧʨʝʧʘʨʘʪʦʤ (ʪʘʙʣ.1). ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʩʫʙʩʪʨʘʪʝ ʧʦʯʚʘ ʚ ʚʘʨʠʘʥʪʘʭ ˉ 
3 ʠ ˉ4 ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʘ ʙʳʣ ʧʦʣʫʯʝʥ ʥʠʟʢʠʡ ʚʳʭʦʜ 
ʛʠʙʨʠʜʥʳʭ ʩʘʞʝʥʮʝʚ ʚʩʝʛʦ 38 ʠ 27 ʧʨʦʮʝʥʪʦʚ. 

ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʕʢʦʧʠʥ ʙʳʣ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʦʛʠʯʥʳʡ, 
ʢʘʢ ʠ ʥʘ ʧʨʝʧʘʨʘʪʝ ɻʫʤʘʪ ʢʘʣʠʷ. ɺʳʩʦʢʠʡ ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʩʝʥ̫ʮʝʚ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ (1:1:1) - 77% ʦʜʥʘʢʦ ʦʥ ʙʳʣ ʥʘ 3 % ʥʠʞʝ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ ɻʫʤʘʪ ʢʘʣʠʷ. ʄʠʥʠʤʘʣʴʥʳʡ 
ʚʳʭʦʜ ʛʠʙʨʠʜʥʳʭ ʩʘʞʝʥʮʝʚ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʕʢʦʧʠʥʦʤ ʠʣʠ ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʦʪʤʝʯʝʥ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʯʚʝ 33 ʠ 27 %. 

ʉʠʣʘ ʨʦʩʪʘ ʩʝʷʥʮʝʚ ʠ ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 
ʛʠʙʨʠʜʥʳʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʤʥʝʥʠʷ ʦ ʚʣʠʷʥʠʝ 
ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʦʩʪ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ 
ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʣʠʷʝʪ ʛʝʪʝʨʦʟʠʩ (ʛʠʙʨʠʜʥʘʷ ʩʠʣʘ ʩʝʷʥʮʘ), 
ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ʧʨʠ 
ʚʦʟʜʝʣʳʚʘʥʠʠ: ʦʨʦʰʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʜʨ., ʤʦʛʫʪ 
ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʯʝʤ ʤʦʱʥʝʝ ʩʝʷʥʝʮ, ʪʝʤ ʤʳ ʙʣʠʞʝ ʢ ʜʦʩʪʠʞʝʥʠʶ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩ ʞʝʣʘʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠ 
ʩʫʙʩʪʨʘʪ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʧʦʟʠʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʨʦʩʪ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ. 
ʊʘʢ ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ 253 ʩʤ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫ ʩʝʷʥʮʝʚ, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʤʘʪʦʤ ʢʘʣʠʷ ʠ ʕʢʦʧʠʥʦʤ, ʠ ʚʳʨʘʱʝʥʥʳʭ ʚ ʩʦʩʫʜʘʭ ʥʘ 
ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1)., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 253 ʩʤ ʫ 
ɻʫʤʘʪʘ ʂʘʣʠʷ ʠ 188 ʩʤ ʫ ʕʢʦʧʠʥʘ. ɺ ʚʘʨʠʘʥʪʘʭ ˉ3, ˉ4, ˉ7 ʠ ˉ8 ʚ ʢʦʪʦʨʳʭ 
ʛʠʙʨʠʜʥʳʝ ʩʝʤʝʥʘ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʩʦʩʫʜʘʭ ʥʘ ʩʫʙʩʪʨʘʪʝ ʧʦʯʚʘ, ʛʠʙʨʠʜʥʳʝ 
ʨʘʩʪʝʥʠʷ ʠʤʝʣʠ ʤʠʥʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʧʦʙʝʛʦʚ (ʪʘʙʣ.1). 

ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʟʘʱʠʱʸʥʥʦʤ ʛʨʫʥʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʠʣʴʥʳʤ ʨʦʩʪʦʤ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʥʝ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʧʦʙʝʛʘ ʤʝʞʜʦʫʟʣʠʷ ʤʝʞʜʫ ʚʪʦʨʳʤ ʠ 
ʪʨʝʪʴʠʤ ʛʣʘʟʢʦʤ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʴʰʝʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ 
ʩ ʨʘʩʪʝʥʠʷʤʠ ʚʳʨʘʱʝʥʥʳʭ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ɻʫʤʘʪ ʢʘʣʠʷ ʠ ʧʦʩʝʚʝ ʠʭ ʥʘ ʩʫʙʩʪʨʘʪ 
ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:1 ʙʳʣ ʧʦʣʫʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 
ʤʝʞʜʦʫʟʣʠʷ ʤʝʞʜʫ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʛʣʘʟʢʘʤʠ ʨʘʚʥʳʡ 5.2 ʤʤ. ɺ ʚʘʨʠʘʥʪʘʭ ˉ2, ˉ5 
ʠ ˉ6 ʚ ʢʦʪʦʨʳʭ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʨʬ, ʪʘʢʞʝ ʙʳʣ 
ʧʦʣʫʯʝʥ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʙʝʛʘ ʨʘʚʥʳʤ ï 5,0 ʠ 3.7 ʤʤ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʳʝ ʪʦʥʢʠʝ ʧʦʙʝʛʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʛʠʙʨʠʜʥʳʭ 
ʩʝʤʷʥ ʥʘ ʧʦʯʚʝ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʫ ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʳʨʘʩʪʠʪʴ ʩʠʣʴʥʳʡ ʛʠʙʨʠʜʥʳʡ ʩʘʞʝʥʝʮ 
ʩ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʧʣʠʮ, ʛʨʘʤʦʪʥʦʤ 
ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʘʞʝʥʮʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʙʩʪʨʘʪʦʚ, 
ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʰʢʦʣʢʝ 
ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 

 

ʊʘʙʣʠʮʘ 1 - ɺʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ ʚʠʥʦʛʨʘʜʥʳʭ ʩʝʷʥʮʝʚ 
ʚʳʨʘʱʠʚʘʥʠʝ ʠʭ ʚ ʪʝʧʣʠʮʘʭ ʩʨʝʜʥʝʝ ʟʘ (2017é2019 ʛʛ.). 
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ˉ
 
ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ 

ʉʫʙʩʪʨʘʪ ʇʨʝʧʘʨʘʪ, 
ʦʙʨʘʙʦʪʢʘ 

ɺʳʭʦʜ 
ʩʝʷʥʮʝ, % 
ʦʪ 

ʚʳʩʝʷʥʥʳʭ 
ʩʝʤʷʥ 

ɼʣʠʥʘ 
ʦʩʥʦʚʥʦ
ʛʦ 

ʧʦʙʝʛʘ, 
ʩʤ 

ɼʠʘʤʝʪʨ 
ʤʝʞʜʦʫʟʣʠ
ʷ ʤʝʞʜʫ 2 ʠ 
3 ʛʣʘʟʢʦʤ, 
ʤʤ 

ʂʦʣ-ʚʦ 
ʢʦʨʥʝʡ 
dÓ2 
ʤʤ, ʰʪ 

ʄʘ
ʩʩʘ 
ʢʦʨ
ʥʝ, 
ʛʨ. 

1 ʊʦʨʬ+ʧʦʯʚʘ
+ʧʝʩʦʢ 
(1:1:1) 

ʉ 
ʦʙʨʘʙʦʪʢʦʡ 
ɻʫʤʘʪ ʢʘʣʠʷ 

80 253 5.2 18 204 

2 ʊʦʨʬ+ʧʦʯʚʘ
+ʧʝʩʦʢ 
(1:1:1) 

ɹʝʟ 
ʦʙʨʘʙʦʪʢʠ 

41 234 5 12 58 

3 ʇʦʯʚʘ ʉ 
ʦʙʨʘʙʦʪʢʦʡ 
ɻʫʤʘʪ ʢʘʣʠʷ 

38 129 3.5 14 98 

4 ʇʦʯʚʘ 
(ʢʦʥʪʨʦʣʴ) 

ɹʝʟ 
ʦʙʨʘʙʦʪʢʠ 

27 125 3 8 45 

5 ʊʦʨʬ+ʧʦʯʚʘ
+ʧʝʩʦʢ 
(1:1:1) 

ʉ 
ʦʙʨʘʙʦʪʢʦʡ 
ʕʢʦʧʠʥ 

77 188 5 18 185 

6 ʊʦʨʬ+ʧʦʯʚʘ
+ʧʝʩʦʢ 
(1:1:1) 

ɹʝʟ 
ʦʙʨʘʙʦʪʢʠ 

41 234 3.7 12 59 

7 ʇʦʯʚʘ ʉ 
ʦʙʨʘʙʦʪʢʦʡ 
ʕʢʦʧʠʥ 

33 131 3.6 13 87 

8 ʇʦʯʚʘ 
(ʢʦʥʪʨʦʣʴ) 

ɹʝʟ 
ʦʙʨʘʙʦʪʢʠ 

27 125 3.3 8 45 

 

ɻʠʙʨʠʜʥʳʝ ʩʘʞʝʥʮʳ ʩ ʜʣʠʥʦʶ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ 150 ʩʤ ʠ ʙʦʣʝʝ, ʩ ʩʠʣʴʥʦ ʨʘʟʚʠʪʦʡ 
ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʭʦʨʦʰʦ ʧʨʠʞʠʚʘʶʪʩʷ ʧʨʠ ʚʳʩʘʜʢʝ ʠʭ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ 
ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʘ ʩʘʤʳʝ ʤʦʱʥʳʝ ʠʟ ʥʠʭ, ʨʘʥʴʰʝ ʚʩʪʫʧʘʶʪ ʚ ʧʦʨʫ ʧʝʨʚʦʛʦ 
ʧʣʦʜʦʥʦʰʝʥʠʷ. ʅʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʩʫʙʩʪʨʘʪʦʚ 
ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʫ ʢʦʨʥʝʡ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 2 
ʤʤ ï 18 ʰʪ. ʠ ʠʭ ʤʘʩʩʦʡ ï 204 ʛ ʦʪʤʝʯʝʥ ʚ ʚʘʨʠʘʥʪʝ ˉ1 ʚ ʢʦʪʦʨʦʤ ʨʘʩʪʝʥʠʷ ʙʳʣʠ 
ʦʙʨʘʙʦʪʘʥʳ ʧʨʝʧʘʨʘʪʦʤ ɻʫʤʘʪ ʢʘʣʠʷ ʠ ʚʳʨʘʱʝʥʳ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ 
(ʈʠʩ. 4). ʕʪʦʪ ʞʝ ʧʨʝʧʘʨʘʪ ʧʦʢʘʟʘʣ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʦʨʥʝʡ 
ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 2 ʤʤ ï 14 ʰʪ. ʠ ʚ ʚʘʨʠʘʥʪʝ ˉ3, ʛʜʝ ʩʝʷʥʮʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ 
ʩʦʩʫʜʘʭ ʥʘ ʩʫʙʩʪʨʘʪʝ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ (ʈʠʩ. 5). ɺʪʦʨʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ 
ʚʝʩʫ ʢʦʨʥʝʡ ʨʝʟʫʣʴʪʘʪ ʦʪʤʝʯʝʥ ʚ ʚʘʨʠʘʥʪʝ ˉ5 (18ʰʪ., 185ʛ), ʛʜʝ ʛʠʙʨʠʜʥʳʝ ʨʘʩʪʝʥʠʷ 
ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʧʨʝʧʘʨʘʪʦʤ ʕʢʦʧʠʥ, ʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʩʦʩʫʜʘʭ ʥʘ ʩʫʙʩʪʨʘʪʝ   
ʪʦʨʬ + ʧʦʯʚʘ + ʧʝʩʦʢ (ʈʠʩ. 5). 

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʘ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʚʳʯʠʩʣʝʥʠʝʤ ʜʦʣʠ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ, ʧʦʟʚʦʣʠʣʘ ʜʘʪʴ ʜʦʩʪʦʚʝʨʥʦʝ 
ʦʙʲʷʩʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʤ ʚ ʦʧʳʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ (ʪʘʙʣ.2). 
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ʊʘʙʣʠʮʘ 2 ï ɼʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʚʳʭʦʜ ʩʝʷʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʠʭ ʚ ʪʝʧʣʠʮʘʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʌʘʢʪʦʨ ɼʦʣʷ ʚʣʠʷʥʠʷ, % 

ɸ - ʩʫʙʩʪʨʘʪ 28 

ɺ - ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 15 

ʉ - ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 60 

 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, ʚ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʳʭʦʜ 
ʩʝʷʥʮʝʚ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 60 %, ʘ ʜʦʣʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʩʫʙʩʪʨʘʪ ʠ 
ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʙʳʣʠ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 28 ʠ 15 %. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 
ʟʘʚʠʩʠʤʦʩʪʠ: ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʩʘʞʝʥʮʝʚ ʠ ʜʣʠʥʦʡ ʧʨʠʨʦʩʪʘ r = + 0,7; ʤʝʞʜʫ 
ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ ʚʳʭʦʜʦʤ ʩʝʷʥʮʝʚ r = + 0,6; ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʠ ʠʭ 
ʤʘʩʩʦʡ r = + 0,9. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʛʠʙʨʠʜʥʳʭ 
ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʤʘʪ ʂʘʣʠʷ ʠ ʕʢʦʧʠʥ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʠʨʦʚʘʥʠʶ 
ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ. ʋʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʘʞʝʥʮʝʚ ʠ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 
ʫʢʦʨʝʥʝʥʠʝ, ʠ ʨʘʟʚʠʪʠʝ ʧʨʠ ʚʳʩʘʜʢʝ ʨʘʩʪʝʥʠʡ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ. 

1. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʩʝʷʥʮʝʚ 80 ʠ 77 % ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1), 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʤʘʪ ʂʘʣʠʷ ʠ ʕʢʦʧʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ 253 ʩʤ ʠ ʜʠʘʤʝʪʨ ʤʝʞʜʦʫʟʣʠʷ ʤʝʞʜʫ ʚʪʦʨʳʤ 
ʠ ʪʨʝʪʴʠʤ ʛʣʘʟʢʦʤ 5,2 ʤʤ ʦʪʤʝʯʝʥ ʥʘ ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʷʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

175 
 

ʩʪʠʤʫʣʷʪʦʨʦʤ ɻʫʤʘʪ ʂʘʣʠʷ ʠ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ 
ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1). 

3. ʈʝʛʝʥʝʨʘʮʠʷ ʢʦʨʥʝʡ ʣʫʯʰʝ ʧʨʦʰʣʘ ʫ ʩʝʷʥʮʝʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɻʫʤʘʪ 
ʂʘʣʠ̫ ʥʘ ʩʫʙʩʪʨʘʪʝ ʪʦʨʬ+ʧʦʯʚʘ+ʧʝʩʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1:1:1), ʛʜʝ ʧʦʣʫʯʝʥʦ 
ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 2 ʤʤ ʠ ʜʦʩʪʠʛʘʝʪ 18 ʰʪ. ʩ ʠʭ 
ʤʘʩʩʦʡ 204 ʛʨʘʤʤ. ɸ ʫ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʦʪʘʣʠ ʧʨʝʧʘʨʘʪʦʤ ʕʢʦʧʠʥʦʤ ʠ 
ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʪʦʤ ʞʝ ʩʫʙʩʪʨʘʪʝ ʯʠʩʣʦ ʢʦʨʥʝʡ ʩʦʩʪʘʚʠʣʘ 18 ʰʪ. ʠ ʤʘʩʩʦʡ 185 ʛ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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NUTRITIONAL RESPONSES OF YOUNG OLIVE (CV. KORONEIKI) PLANTS  
TREATED WITH AN ORGANIC FERTILIZER 
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Resume 

Two-year-old, self-rooted olive (Olea europaea L. cv. Koroneiki) trees were tested. The 
potted plants were grown in two types of soil: acidic (AC) and alkaline (AL) and they were 
fertilized with a liquid organic product containing fulvic and humic acids, following four 
different schedules:    

¶ Treatments AC1 & AL1: No application of organic product; 

¶ Treatments AC2 & AL2: Application of organic product (1.66 ml/kg soil) at the petal 
fall stage (PFS);  

¶ Treatments AC3 & AL3: Application of organic product (1.66 ml/kg soil) at the PFS 
and 20 days after the PFS;  

¶ Treatments AC4 & AL4: Application of organic product (1.66 ml/kg soil) at the PFS, 
20 and 40 days after the PFS.  

In all treatments, nitrogen (0.8 kg/ tree) was applied as granular fertilizer (type 26-0-0, 
calcareous nitric ammonium for acidic soil; type 21-0-0, ammonium sulfate for alkaline soil) 
and potassium sulfate (type 0-0-50 for both types of soil), on 20 January 2019.  

The results showed that treatments, soil type and interaction between treatment and soil 
type influenced leaf N, Ca and Mg concentrations. Moreover, the experimental data 
showed that treatments affected P concentration in leaves. No significant changes in leaf 
B concentration were observed.  

Keywords: nutrition, olive tree, fertilizer, organic product, nutrient status, interactions. 

 

 

INTRODUCTION 

In Greece, the olive tree has been cultivated since ancient times. Ƀlive tree is the 
registered trademark for Greek agricultural production. It is cultivated all over Greece and 
produces very good quality olive oil and edible fruit compared to all Mediterranean 
countries. Olive fertilization is a cornerstone in the production of fruits and olive oil. To 
achieve balanced vegetation and flowering with a high percentage of perfect flowers, high 
fruiting and good fruiting, the olive requires nitrogen. Nitrogen deficiency leads to reduced 
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fruiting. Also, boron is the element that is often missing in Greece. Boron helps in better 
absorption and movement of nutrients from the root to the productive organs of the tree. 
The fertilization requirements of olive trees depend on soil type, organic matter 
concentration, and pH. Organic fertilizers help plants grow, increase yields and improve 
the quality and commercial value of production while at the same time are safe for humans 
and the environment. They provide energy in times of stress and contribute to the creation 
of a large and healthy root system. They are based on many ingredients such as 
phytohormones (auxins, gibberellins, cytokinins), natural growth biodegraders (betaine), 
substances of high biological value for plants (polysaccharides, amino acids, proteins, 
vitamins etc.), macro-micro elements (N, P, K, Fe, Zn, etc.), oligosaccharides, etc. and 
thus help plant to develop all their productive potential (Canellas et al., 2002; Canellas et 
al., 2009). The aim of this work was to study the effect of a liquid organic product 
containing fulvic and humic acids, applied on the soil close to the roots on two-year-old, 
self-rooted olive trees (Olea europaea L. cv. Koroneiki) assessed in Messinia district 
(southern Greece), grown in acidic and alkaline soils. More specifically, the effect of the 
above product on leaf N, P, K, Ca, Mg and B concentrations was studied. 

 

MATERIALS AND METHODS 

2.1. Experimental location experimental plan and olive tree orchards  

The study was conducted in two-year-old self-rooted olive trees (Olea europaea L. cv. 
Koroneiki) in two soil types in an outdoor protected area. The young olive potted trees 
were growing in two types of soil: acidic (AC) and calcareous-alkaline (AL). The young 
trees were automatically irrigated with a drip system and the frequency was determined 
based on the water capacity of the soils. The experimental young olive trees are located in 
of the University of Peloponnese in Kalamata, Messinia, Greece (Ⱥ22Á03ȭ44.784ȭȭ, latitude 
Ɂ37Á03ȭ38.376ȭȭ, altitude 0 m). The experiment was carried out during the year 2019, 
including four fertilization treatments through foliage with a liquid organic product 
containing fulvic and humic acids, as follows:  

Å Treatments AC1 & AL1: No application of organic product; 

Å Treatments AC2 & AL2: Application of organic product (1.66 ml/kg soil) at the petal 
fall stage;  

Å Treatments AC3 & AL3: Application of organic product (1.66 ml/kg soil) at the petal 
fall and 20 days after the petal fall stage;  

Å Treatments AC4 & AL4: Application of organic product (1.66 ml/kg soil) at the petals 
fall, 20 and 40 days after the petal fall stage.  

In all the above treatments 0.42 g N/kg soil were applied as granular fertilizer (type 21-0-0; 
ammonium sulfate for acidic soil and 26-0-0; calcareous nitric ammonium for alkaline soil), 
at the beginning of the experiment (on 20 January 2019). The organic product contains 
26% humic and fulvic acids as well as nutrients (N 0.1%, P2O5 0.01%, K2O 5%, CaO 
0.03%, MgO 0.03%, trace elements, organic C 10.5%). 

 

2.2. Laboratory soil and plant analyses  

In order to determine the physicochemical parameters of soils, samples were collected, 
before the application of the fertilizers (Table 1). Leaf samples were collected on 10 
December 2019, from the middle of the shoot. All laboratory soil analyses were made 
according to standard methods such as, soil texture by Bouyoucos method, total CaCO3 by 
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Bernard method, organic matter by Walkey-Black method, and cation exchange capacity 
(C.E.C.) by CH3COONH4 method (SSSA, 1990; Okalebo et al., 2002).  

 

2.3 Experimental pattern and statistical analysis 

The experimental pattern was completely randomized with four replications (one tree per 
replication), thus including 16 trees for each soil type, that means totally 32 olive trees. 
The statistical analysis includes an analysis of variance (ANOVA) with the Duncan test 
using the SPSS statistical package. 

 

RESULTS AND DISCUSSION 

The two soils of the experiment are characterized as medium in texture, acidic (AC) and 
calcareous-alkaline (AL) with low organic matter concentration and sufficient levels of 
C.E.C (Table 1) (Tisdale et. al., 1993).  

 

Table 1. Physicochemical properties of acidic (AC) and alkaline (AL) soils of the 
experiment. 

Type soil Soil 
texture* 

EC 

(mS/cm) 

pH CaCO3 

(%) 

Ƀrg. matter 

(%) 

Saturation 
(%) 

Bulk 
density 
(g/cm3) 

C.E.C. 

(meq/100 g) 

ȷC SL 0.100 6.58 0.03 2.00 35 1.28 25.21 

AL SL 0.092 7.90 33.0 1.06 47 1.18 27.08 

*CL= Clay loam; SiL= Silty loam; SCL= Sandy clay loam; CL= Clay loam 

 

The nutrient status in both types of soils is poor as far available P, Mg, B concentrations 
and total N, available K in alkaline soil (Table 2) (Tisdale et. al., 1993). 

 

Table 2. Nutrient status of acidic (AC) and alkaline (AL) soils of the experiment. 

Type soil 
Total Ɂ 

(% w/w) 

P-Olsen 

(mg/kg) 

Ⱦ 

(mg/kg) 

Ca 

(mg/kg) 

Mg 

(mg/kg) 

B 

(mg/kg) 

ȷC 0.11 7 147 2793 59 0.41 

AL 0.06 4 82 4736 52 0.36 

 

In general, Table 3 shows that the treatments have a significant effect on N, Ca and Mg 
leaf concentration. Soil type affects significantly N, P, Ca and Mg leaf concentrations. The 
interaction between treatments and soil type affected significantly N, Ca and Mg leaf 
concentrations. The results also showed that organic treatments decreased significantly 
the N leaf concentration of trees in acidic soil, whereas the organic treatment AL4 in the 
alkaline soil enhanced significantly it (Table 4, figures 1 and 2). The treatments involving 
two treatments with the organic product significantly decreased P leaf concentration in 
alkaline soil. The treatments also involving three treatments with the organic product 
significantly increased K leaf concentration in acidic soil. As far Ca leaf concentration, in 
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acidic soils AC3 and AC4 treatments recorded a significant increase while in alkaline soils 
there was a significant decrease in AC4 treatment. For the concentration of Mg in the 
leaves in acidic soil, a significant reduction was observed with the use of organic 
preparations with the lowest value being noted in AC4, while in alkaline soil there was a 
significant reduction in AL2 treatment, recovery in AL3 and further reduction in AL4 
treatments (the lowest value). Finally, no significant affection was observed on B leaf 
concentration in both soil types. The above should also be attributed to the different or low 
nutrient concentrations in the two soil types examined. Finally, the relatively low levels of N 
and K concentrations in olive leaves should be taken in consideration (Koukoulakis and  
Papadopoulos, 2003). 

 

Table 3. Effect of treatments, type soil and interaction TretmentsXSoil on all the examined 

parameters in the experimental olive trees. 

 

Source Dependent Variable df F Sig. 

ɇreatments 

N leaf concentration 3 23.681 0.000 

P leaf concentration 3 2.300 0.103 

K leaf concentration 3 1.118 0.361 

  Ca leaf concentration 3 10.796 0.000 

  Mg leaf concentration 3 60.993 0.000 

B leaf concentration 3 0.335 0.800 

    

Soil 

N leaf concentration 1 26.554 0.000 

P leaf concentration 1 8.454 0.008 

K leaf concentration 1 1.682 0.207 

  Ca leaf concentration 1 21.006 0.000 

  Mg leaf concentration 1 87.424 0.000 

B leaf concentration 1 2.949 0.099 

    

ɇreatments X Soil 

N leaf concentration 3 54.937 0.000 

P leaf concentration 3   1.576 0.221 

K leaf concentration 3   1.692 0.195 

  Ca leaf concentration 3 28.358 0.000 

  Mg leaf concentration 3 13.533 0.000 

B leaf concentration 3  0.501 0.685 
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Table 4. Effect of treatments on leaf N, P, K, Ca, Mg (% w/w d.w.) and B concentrations 

(mg/1Kg d.w.) in the experimental olive trees. 

Treatments 

 

  N  

    

 

P  

 

K  

  

Ca  

 

Mg  

 

B leaf 
concentrati
on 

AC1 1.2417b 0.292abc 0.540b  0.800bc 0.700a 20.142a 

AC2 0.536de 0.2592bc 0.629ab  0.800bc 0.470b 19.742a 

AC3 0.775bc 0.2736bc 0.609ab  1.200a 0.450bc 22.042a 

AC4 0.4686e 0.248c 0.683a  1.250a 0.380c 22.942a 

AL1 0.8013c 0.349a 0.667ab  1.200a 0.470b 22.542a 

AL2 0.634bcd 0.310abc 0.609ab  1.200a 0.240d 25.242a 

AL3 0.793c 0.263bc 0.667ab  1.200a 0.480b 23.342a 

AL4 1.938a 0.320ab 0.659ab  1.000b 0.120e 23.8412a 

 

 

 

 

Figure 1.Effect of treatments, in acidic and alkaline soil on on leaf N, P, K, Ca, Mg 
concentrations in the experimental olive trees. 

 

The correlation analysis among leaf N, P, K, Ca, Mg and B concentrations was conducted 
to investigate possible relationships among these parameters (Tables 5, 6). In acidic soil, 
negative correlation was observed among N and P concentration in leaves while on the 
contrary, a positive correlation was recorded between the concentrations of N and B in 
leaves. On the other hand in alkaline soil, negative correlations between N and Ca, N and 
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Mg concentrations were recorded. Also in alkaline soil, a positive correlation was observed 
between the concentrations of Ca and Mg in olive leaves. 

 

 

Figure 2.Effect of treatments, in acidic and alkaline soil on leaf ȸ concentration in the 
experimental olive trees. 

 

The above can be attributed to the different soil environment (physicochemical 
parameters) and mainly the difference of the carbonates that these soils contain (Olsen, 
1972; Chouliaras, et al., 2008; Chatzissavvidis, and Therios, 2010). (Olsen, 1972; 
Chouliaras, et al., 2008; Chatzissavvidis, and Therios, 2010). 

 

 

Table 5. Correlation among the examined variables in acidic soil. 

Treatments 

 
 N leaf 
concentr
ation 
    

 
P leaf 
concentr
ation 

 
K leaf 
concent
ration 

  
Ca leaf 
concentra
tion 

 
Mg leaf 
concentr
ation 

 
B leaf 
concen
tration 

N leaf 
concentration 

1 -0.647** ns  ns ns 0.653** 

P leaf 
concentration 

-0.647** 1 ns  ns ns ns 

K leaf 
concentration 

ns ns 1  ns ns ns 

Ca leaf 
concentration 

ns ns ns  1 ns ns 

Mg leaf 
concentration 

ns ns ns  ns 1 ns 

B leaf 
concentration 

0.653** ns ns  ns ns 1 

ns: non significant; ** : significant at P<0.01 
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Table 6. Correlation among the examined variables in alkaline soil. 

Treatments 

 
 N leaf 
concentr
ation 
    

 
P leaf 
concentr
ation 

 
K leaf 
concent
ration 

  
Ca leaf 
concentra
tion 

 
Mg leaf 
concen
tration 

 
B leaf 
concen
tration 

N leaf 
concentration 

1 ns ns  -0.675** 
-
0.634** 

ns 

P leaf 
concentration 

ns 1 ns  ns ns ns 

K leaf 
concentration 

ns ns 1  ns ns ns 

Ca leaf 
concentration 

-0.675** ns ns  1 0.613* ns 

Mg leaf 
concentration 

-0.634** ns ns  0.613* 1 ns 

B leaf 
concentration 

ns ns ns  ns ns 1 

ns: non significant; ** : significant at P<0.01 
 
 
CONCLUSIONS 

From the above, it is clear that the treatments with the organic applications, the soil type 
and their interaction affected significally N, Ca and Mg leaf concentration and P leaf 
concentration was affected only by soil type. No affection was recorded as far B leaf 
concentration. Also, the concentrations between N and P, N and B concentrations, 
presented high positive correlations in acidic soil. On the other hand, in alkaline soil, a 
negative and a positive correlation between Mg and N, Mg and Ca concentrations 
respectively was recorded. The experiment should be continued the following year, in 
order to obtain better view of the effect of organic fertilizers applied on trees grown in 
different soil types. 
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ʈʝʟʶʤʝ: 

ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜa ʝ ʜʘ ʩʝ ʧʨʝʜʣʦʞʘʪ ʦʩʲʱʝʩʪʚʠʤʠ ʧʨʘʢʪʠʢʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʦʩʥʦʚʘʪʘ 
ʥʘ ʨʝʛʣʘʤʝʥʪʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠ ʉʲʶʟ ʠ ʩʧʠʩʲʢʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʘʢʪʠʢʠ ʦʪ ʧʦʣʟʘ 
ʟʘ ʢʣʠʤʘʪʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 2020 ʛ. ʇʨʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ 
ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʠ ʪʘʢʲʚ ʚʠʜ ʧʨʘʢʪʠʢʠ ʚ ɹʲʣʛʘʨʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʝ ʚ 
ʧʨʝʜʚʠʜ, ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʮʷʣʦʩʪʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʯʨʝʟ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʦʪʨʠʮʘʪʝʣʝʥ ʚʲʛʣʝʨʦʜʝʥ ʙʘʣʘʥʩ, ʢʘʪʦ ʩʝ ʚʟʝʤʝ ʧʦʜ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʥʠʪʝ 
ʦʧʦʣʟʦʪʚʦʨʠʤʠ ʦʪʧʘʜʲʮʠ, ʢʦʡʪʦ ʙʠʭʘ ʜʦʚʝʣʠ ʜʦ ʩʦʮʠʘʣʥʦ ʧʨʠʝʤʣʠʚʠ ʧʨʘʢʪʠʢʠ ʠ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʲʩʪ. ʈʝʮʠʢʣʠʨʘʥʝʪʦ ʥʘ ʚʲʛʣʝʨʦʜ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ 
ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʝ ʚʘʞʥʦ ʟʘ ʫʩʪʦʡʯʠʚʠʷ ʚʲʛʣʝʨʦʜʝʥ 
ʞʠʟʥʝʥ ʮʠʢʲʣ. ʆʩʥʦʚʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʠʦʤʘʩʘ ʟʘ ʧʦ-ʝʬʝʢʪʠʚʥʦ 
ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʦʪʧʘʜʲʮʠ ʢʘʪʦ ʨʝʩʫʨʩ ʟʘ ʟʝʤʝʜʝʣʠʝ ʠʣʠ ʟʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʫʩʪʦʡʯʠʚ ʚʲʛʣʝʨʦʜʝʥ ʮʠʢʲʣ, ʦʪʧʘʜʲʯʥʘ ʙʠʦʤʘʩʘ 

 

Resume  

The purpose of this report is to propose feasible practices underlying the EU regulations 
and the list of agricultural practices beneficial for climate and the environment in 2020. 
When introducing environmental legislation and this type of practice in Bulgaria it is 
necessary to take into account the development of technologies that lead to an overall 
reduction in greenhouse gas concentrations in the atmosphere by ensuring a negative 
carbon balance, considering the available recoverable waste that would lead to socially 
acceptable practices and economic growth. Carbon recycling is essential for agriculture 
and soil productivity and it is important for the sustainable carbon life cycle. The main 
proposal is the use of biomass for more efficient utilization of bio-waste as a resource for 
agriculture or energy production. 

Keywords: sustainable carbon cycle, waste biomass 
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ɺʒɺɽɼɽʅʀɽ  

ɺʩʝʢʠ ʧʨʦʮʝʩ ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʦʢʘʟʚʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ 
ʩʨʝʜʘ. ɻʝʥʝʨʠʨʘʪ ʩʝ ʩʪʨʘʥʠʯʥʠ ʧʨʦʜʫʢʪʠ, ʦʪʧʘʜʲʮʠ ʠ ʩʝ ʦʪʜʝʣʷʪ ʝʤʠʩʠʠ ʚʲʚ ʚʲʟʜʫʭʘ 
ʩ ʚʲʟʤʦʞʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (Lehmann & Joseph, 2009).  

ʈʝʩʫʨʩʠʪʝ ʦʪ ʦʪʧʘʜʲʮʠ ʚʢʣʶʯʚʘʪ ʜʲʨʚʝʩʥʠ ʦʪʧʘʜʲʮʠ, ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ ʠ 
ʪʝʭʥʠʪʝ ʦʪʧʘʜʲʯʥʠ ʚʪʦʨʠʯʥʠ ʧʨʦʜʫʢʪʠ, ʪʚʲʨʜʠ ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, ʞʠʚʦʪʠʥʩʢʠ 
ʦʪʧʘʜʲʮʠ, ʦʪʧʘʜʲʮʠ ʦʪ ʭʨʘʥʠʪʝʣʥʦ-ʚʢʫʩʦʚʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ, ʚʦʜʥʠ ʨʘʩʪʝʥʠʷ ʠ 
ʚʦʜʦʨʘʩʣʠ (Kwapinski et al., 2010). ʈʝʮʠʢʣʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠʯʥʠ ʦʪʧʘʜʲʮʠ ʚ 
ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʟʘʚʠʩʠ ʦʪ ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʪʧʘʜʲʮʠʪʝ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ, ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʪʝʞʢʠ ʤʝʪʘʣʠ, 
ʝʥʝʨʛʠʡʥʘ ʩʪʦʡʥʦʩʪ, ʤʠʨʠʩ, ʛʝʥʝʨʠʨʘʥʘ ʦʪ ʦʪʧʘʜʲʮʠʪʝ, ʥʘʣʠʯʥʦʩʪ, ʪʨʘʥʩʧʦʨʪʥʠ 
ʨʘʟʭʦʜʠ, ʨʘʟʭʦʜʠ ʟʘ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʨʝʛʫʣʘʪʦʨʥʠ ʩʲʦʙʨʘʞʝʥʠʷ (Agblevor ʝt al., 
2010). ʇʨʠʣʘʛʘʥʝ ʥʘ ʩʤʝʩʠ ʝ ʥʘʯʠʥ ʜʘ ʩʝ ʨʝʮʠʢʣʠʨʘʪ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʜʘ ʩʝ 
ʦʛʨʘʥʠʯʠ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʥʝʚʲʟʦʙʥʦʚʷʝʤʠ ʨʝʩʫʨʩʠ (Lehmann & Joseph, 2009). 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʪʧʘʜʲʮʠʪʝ ʢʘʪʦ ʩʫʨʦʚʠʥʘ ʙʠʭʘ ʙʠʣʠ ʧʦ-ʫʩʪʦʡʯʠʚʘ ʘʣʪʝʨʥʘʪʠʚʘ 
(Lehmann & Joseph, 2009). ʈʝʜʠʮʘ ʜʲʨʞʘʚʠ ʩʘ ʚʲʚʝʣʠ ʧʨʘʢʪʠʢʘʪʘ ʟʘ ʩʲʙʠʨʘʥʝʪʦ, 
ʧʨʝʨʘʙʦʪʢʘʪʘ ʠ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ, ʟʘ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʢʦʣʠʯʝʩʪʚʦʪʦ 
ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ, ʢʦʠʪʦ ʙʠʚʘʪ ʨʝʮʠʢʣʠʨʘʥʠ ʠ ʜʘ ʩʝ ʥʘʤʘʣʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ 
ʦʨʛʘʥʠʯʥʘʪʘ ʤʘʩʘ ʟʘ ʜʝʧʦʥʠʨʘʥʝ.  

ɺ ʈ. ɹʲʣʛʘʨʠʷ ʠʤʘ ʪʚʲʨʜʝ ʤʘʣʢʦ ʨʝʘʣʠʟʠʨʘʥʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʙʠʦʦʪʧʘʜʲʮʠʪʝ ʢʘʪʦ ʚʪʦʨʠʯʝʥ ʝʥʝʨʛʠʝʥ ʠʣʠ ʩʫʨʦʚʠʥʝʥ ʨʝʩʫʨʩ (Kwapinski et al., 2010). 
ʊʦʟʠ ʧʨʦʙʣʝʤ ʥʝ ʝ ʥʘʤʝʨʠʣ ʥʘʡ-ʜʦʙʨʦʪʦ ʨʝʰʝʥʠʝ ʠ ʚ ʛʣʦʙʘʣʝʥ ʤʘʱʘʙ. ɽʜʥʦ ʦʪ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʣʝʛʥʘʣʠ ʚ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʠ 
ʥʠʚʦ ɽʚʨʦʧʝʡʩʢʘ ʂʦʤʠʩʠʷ, ʚʠʟʠʠ, ʩʪʨʘʪʝʛʠʠ, ʧʨʦʛʨʘʤʠ ʠ ʥʘʩʦʢʠ ʟʘ ʨʘʟʚʠʪʠʝ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʟʘ ʩʣʝʜʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ ʜʦ 
2030 ʛ., ʝ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ɹʘʟʦʚʠʪʝ ʨʘʟʨʘʙʦʪʢʠ, ʠʤʘʱʠ ʧʨʷʢʦ ʦʪʥʦʰʝʥʠʝ ʟʘ ʧʦʩʪʠʛʘʥʝ 
ʥʘ ʮʝʣʠʪʝ ʧʨʝʟ ʩʣʝʜʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ ʜʦ 2030 ʛ. ʚ ʦʙʣʘʩʪʠʪʝ - ʦʢʦʣʥʘʪʘ 
ʩʨʝʜʘ ʠ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ, ʩʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʚ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 
ʢʨʲʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ɽʚʨʦʧʝʡʩʢʘ ɿʝʣʝʥʘʪʘ ʉʜʝʣʢʘ - Green Deal. ɺ ʪʷʭʥʘʪʘ ʦʩʥʦʚʘ 
ʝ ʟʘʣʦʞʝʥʘ, ʧʨʠʝʪʘʪʘ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʩʨʝʱʘ ʧʦ ʢʣʠʤʘʪʘ ʚ ʇʘʨʠʞ, ʜʝʢʝʤʚʨʠ 2015 ʛ., 
ʧʦʜʢʨʝʧʝʥʘ ʠ ʦʪ ʈ. ɹʲʣʛʘʨʠʷ, ʠʥʠʮʠʘʪʠʚʘ ò4 ʥʘ 1000: ʇʦʯʚʠ ʟʘ ʧʨʦʜʦʚʦʣʩʪʚʝʥʘ 
ʩʠʛʫʨʥʦʩʪ ʠ ʢʣʠʤʘʪñ, ʧʦʩʪʘʚʷʱʘ ʥʘ ʜʥʝʚʝʥ ʨʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʠ 
ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʧʨʘʢʪʠʢʠ, ʩ ʮʝʣ ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʚ 
ʧʦʯʚʠʪʝ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʠ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ, ʧʦʨʘʞʜʘʱʠ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ (Kostov et al., 2020). 

ʇʨʝʟ ʜʝʢʝʤʚʨʠ 2015 ʛ. ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʧʫʙʣʠʢʫʚʘ Ăʇʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ 
ʥʘʣʘʛʘʥʝ ʥʘ ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘñ, ʧʦʩʪʘʚʷʡʢʠ ʷ ʥʘ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ ʟʘ ʚʲʚʝʞʜʘʥʝʪʦ 
ʥʘ ʧʦʣʠʪʠʢʘ ʟʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ. ʇʣʘʥʲʪ ʧʨʝʜʣʘʛʘ ʧʨʝʦʩʤʠʩʣʷʥʝ ʥʘ ʧʦʣʠʪʠʢʘʪʘ 
ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʉʲʶʟ (ɽʉ), ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʝʪʘʧʠʪʝ ʥʘ ʞʠʟʥʝʥʠʷ 
ʮʠʢʲʣ ʥʘ ʧʨʦʜʫʢʪʠʪʝ: ʜʠʟʘʡʥ; ʧʨʦʠʟʚʦʜʩʪʚʦ; ʧʦʪʨʝʙʣʝʥʠʝ; ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʦʪʧʘʜʲʯʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʩ ʮʝʣ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʪʦʨʠʯʥʠʪʝ ʤʘʪʝʨʠʘʣʠ (Ei, 
2017). ʇʦʣʠʪʠʢʠʪʝ ʥʘ ɽʉ ʟʘ ʦʪʧʘʜʲʮʠʪʝ ʚʝʯʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʨʲʛʦʚʘʪʘ 
ʠʢʦʥʦʤʠʢʘ, ʯʨʝʟ ʤʝʨʢʠ, ʢʦʠʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘʪ ʨʝʮʠʢʣʠʨʘʥʝʪʦ ʠʤ. ʆʙʣʘʩʪʠʪʝ, ʚ 
ʢʦʠʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʠ ʧʦʣʟʠ ʦʪ ʧʨʝʭʦʜʘ ʢʲʤ ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘ, ʩʘ ʚ 
ʩʝʢʪʦʨ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ - ʨʝʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ Ⱬ ʝʣʝʤʝʥʪʠ ʠ ʜʝʡʩʪʚʠʷ ʟʘ 
ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 
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ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʝʬʝʢʪʠʚʥʠ ʠ ʩʦʮʠʘʣʥʦ ʧʨʠʝʤʣʠʚʠ ʧʨʘʢʪʠʢʠ, ʚ ʪ.ʯ. ʠ ʚ ʩʝʢʪʦʨ ʩʝʣʩʢʦ 
ʩʪʦʧʘʥʩʪʚʦ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ.  

ɹʘʟʦʚʠʷʪ ʜʦʢʫʤʝʥʪ ʟʘ ʧʦʣʠʪʠʢʠ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ 
ʜʘ ʥʘʧʨʘʚʷʪ ɽʚʨʦʧʘ ʢʣʠʤʘʪʠʯʥʦ ʥʝʫʪʨʘʣʥʘ ʜʦ 2050 ʛ. ʝ ʪ.ʥʘʨ. ɽʚʨʦʧʝʡʩʢʘ ɿʝʣʝʥʘʪʘ 
ʉʜʝʣʢʘ (ɽɿʉ) (ʬʠʛʫʨʘ 1). ʊʷ ʧʨʝʜʚʠʞʜʘ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʧʦʥʝ ʩ 50%, ʩʨʘʚʥʝʥʦ ʩ ʥʠʚʘʪʘ ʦʪ 1990 ʛ. ɽɿʉ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 
ʜʲʣʲʛ ʩʧʠʩʲʢ ʦʪ ʠʥʠʮʠʘʪʠʚʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʜʦʩʪʠʛʘʥʝ ʥʘ ʥʫʣʝʚʠ ʥʝʪʥʠ ʝʤʠʩʠʠ ʚ 
ʙʦʨʙʘʪʘ ʩ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʜʦ 2050 ʛ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ 
ʢʣʠʤʘʪʠʯʥʘʪʘ ʘʤʙʠʮʠʷ ʥʘ ɽʉ ʟʘ 2030 ʛ. ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ 
ʛʘʟʦʚʝ ʩ 50%, ʩʲʩ ʩʪʨʝʤʝʞ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʥʘʤʘʣʷʚʘʥʝ ʩ 55 % ʩʧʨʷʤʦ ʪʝʟʠ ʦʪ 1990 ʛ., 
ʢʦʝʪʦ ʜʘ ʟʘʤʝʥʠ ʥʘʩʪʦʷʱʘʪʘ ʮʝʣ ʦʪ 40%. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʪʝʟʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʥʘʤʘʣʝʥʠʷ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ, ʱʝ ʙʲʜʘʪ ʧʨʝʜʣʦʞʝʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ 
ʚʩʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʠʤʘʱʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʢʣʠʤʘʪʘ (The European 
Green Deal, 2019). ʇʨʝʜʚʠʜʝʥʠʪʝ ʚ ʜʦʢʫʤʝʥʪʘ ʤʝʨʢʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʧʦʯʚʠʪʝ ʩʘ ʨʘʟʚʠʪʠ ʚ ʧʨʝʜʣʦʞʝʥʠʪʝ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ ʩʘ: òʉʪʨʘʪʝʛʠʷʪʘ ʟʘ 
ʙʠʦʣʦʛʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦ 2030 ʛ.ò, òʆʪ ʬʝʨʤʘʪʘ ʜʦ ʊʨʘʧʝʟʘʪʘò ʠ ɽʚʨʦʧʝʡʩʢʠʷʪ 
ʟʘʢʦʥ ʟʘ ʢʣʠʤʘʪʘ. ʀ ʚ ʪʨʠʪʝ ʜʦʢʫʤʝʥʪʘ ʩʘ ʟʘʣʦʞʝʥʠ ʘʤʙʠʮʠʦʟʥʠ ʮʝʣʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʜʦ 2030 ʛ.: 50% ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʝʩʪʠʮʠʜʠʪʝ, 50% ʥʘʤʘʣʷʚʘʥʝ 
ʥʘ ʠʟʣʠʰʲʢʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ, 20% ʥʘʤʘʣʝʥʠʝ ʥʘ ʪʦʨʦʚʝ, ʙʠʦʣʦʛʠʯʥʦ 
ʟʝʤʝʜʝʣʠʝ ʧʨʠ 25% ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ, ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʟʘʱʠʪʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʩ 
30%, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʣʘʞʥʠʪʝ ʟʦʥʠ ʠ ʧʨʝʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʝʛʨʘʜʘʮʠʷʪʘ ʥʘ 
ʧʦʯʚʠʪʝ.  

 

ʌʠʛ. 1. ɽʣʝʤʝʥʪʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʟʝʣʝʥʘ ʩʜʝʣʢʘ (COM (2019) 640final) 

 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʦʯʚʠʪʝ ʱʝ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʚ ʙʲʜʝʱʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʦʣʠʪʠʢʘ 
(ʩʪʨʘʪʝʛʠʷ Ăʆʪ ʌʝʨʤʘʪʘ ʜʦ ʊʨʘʧʝʟʘʪʘò), ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʉʪʨʘʪʝʛʠʷ ʟʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ) ʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ (ɽʚʨʦʧʝʡʩʢʠ ʟʘʢʦʥ ʟʘ ʢʣʠʤʘʪʘ). ɿʘ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʝ ʥʝʫʪʨʘʣʥʦʩʪ ʥʘ ʢʣʠʤʘʪʘ ʜʦ 2050 ʛ., ʱʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 
ʧʲʣʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʦʯʚʠʪʝ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ. ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʠʷ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʦʯʚʠ 
ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʠʪʝ ʱʝ 
ʜʦʧʨʠʥʝʩʝ ʟʘ ʦʢʦʥʯʘʪʝʣʥʦʪʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʘʤʙʠʮʠʦʟʥʘ ʮʝʣ. 
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ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ  

ʇʪʠʯʠʷʪ ʪʦʨ (ʇʊ) ʝ ʩʲʩʪʘʚʝʥ ʦʪ ʧʨʝʨʘʙʦʪʝʥʘ ʙʠʦʤʘʩʘ, ʝʢʩʢʨʝʤʝʥʪʠ, ʧʝʨʘ, ʬʫʨʘʞ, 
ʢʦʠʪʦ ʩʝ ʥʘʪʨʫʧʚʘʪ ʧʦ ʧʦʜʘ ʥʘ ʩʛʨʘʜʠʪʝ, ʢʲʜʝʪʦ ʩʝ ʦʪʛʣʝʞʜʘʪ ʞʠʚʦʪʥʠʪʝ. ʇʊ ʝ ʮʝʥʝʥ 
ʠʟʪʦʯʥʠʢ ʥʘ ʣʝʩʥʦ ʜʦʩʪʲʧʥʠ ʨʘʩʪʠʪʝʣʥʠ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ N, P, K ʠ ʜʨʫʛʠ 
ʤʠʢʨʦʝʣʝʤʝʥʪʠ. ʇʦʨʘʜʠ ʪʦʚʘ, ʪʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʘʪʦ 
ʦʨʛʘʥʠʯʝʥ ʪʦʨ. ʊʦʡ ʫʚʝʣʠʯʘʚʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʠʪʝ ʠ ʛʠ 
ʧʨʘʚʠ ʧʦ-ʧʣʦʜʦʨʦʜʥʠ. ɺʢʣʶʯʚʘʥʝʪʦ ʤʫ ʚ ʩʲʩʪʘʚʘ ʥʘ ʢʠʩʝʣʠ ʧʦʯʚʠ, ʚʦʜʠ ʜʦ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ pH. ɺʲʧʨʝʢʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʤʫ, ʩʲʱʝʩʪʚʫʚʘʪ ʦʧʘʩʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ 
ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʭʨʘʥʠʪʝ ʠ ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ 
ʢʘʪʦ ʥʝʧʨʝʨʘʙʦʪʝʥ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ. ʇʨʝʢʦʤʝʨʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʇʊ ʤʦʞʝ ʜʘ 
ʜʦʚʝʜʝ ʜʦ ʩʝʨʠʦʟʥʠ ʝʢʦʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʢʨʠʝ ʨʠʩʢʦʚʝ ʟʘ ʟʜʨʘʚʝʪʦ ʥʘ ʭʦʨʘʪʘ ʠ 
ʞʠʚʦʪʥʠʪʝ, ʟʘʤʲʨʩʷʚʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʧʨʝʚʨʲʱʘʥʝʪʦ ʤʫ ʚ 
ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ ʝ ʜʦʙʲʨ ʤʝʪʦʜ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʝʛʣʦʪʦ, ʦʙʝʤʘ ʠ ʥʝʛʦʚʘʪʘ 
ʤʠʨʠʟʤʘ. ʇʨʠ ʚʣʘʛʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ ʚ ʧʦʯʚʘʪʘ, ʪʦʡ ʚʩʪʲʧʚʘ ʚ ʤʥʦʛʦ 
ʙʠʦʬʠʟʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʮʝʩʠ, ʚʦʜʝʱʠ ʜʦ ʧʨʦʤʝʥʠ ʚ ʥʝʡʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʯʨʝʟ ʧʠʨʦʣʠʟʘ, ʢʘʪʦ ʩʝ ʦʧʦʣʟʦʪʚʦʨʷʚʘ ʠ 
ʝʥʝʨʛʠʷʪʘ ʦʪ ʧʨʦʮʝʩʘ ʠʣʠ ʯʨʝʟ ʩʤʝʩʚʘʥʝ ʩ ʜʨʫʛʠ ʦʪʧʘʜʲʮʠ. 

ʀʥʪʝʛʨʠʨʘʥʠʷʪ ʧʦʜʭʦʜ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʟʛʦʜʝʥ ʠ ʩʦʮʠʘʣʥʦ ʥʘʩʦʯʝʥ, ʧʦʨʘʜʠ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʥʷʢʦʣʢʦ ʦʪʧʘʜʲʢʘ, ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʨʦʜʘʚʘʝʤ 
ʧʨʦʜʫʢʪ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʦʚʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘ, ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ. 
ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʥʷʢʦʣʢʦ ʦʪʧʘʜʲʢʘ ʚ ʨʘʟʣʠʯʥʠ ʩʤʝʩʠ, ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ, ʩ ʢʨʘʡʥʘ 
ʮʝʣ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʠʷ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʦʯʚʠ. 

ʂʘʪʦ ʛʣʘʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʩʤʝʩʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ: ʧʪʠʯʠ ʝʢʩʢʨʝʤʝʥʪʠ, ʜʲʨʚʝʩʥʘ 
ʧʝʧʝʣ ʠ ʚʘʨʦʚʠʢʦʚ ʰʣʘʤ ʚ ʨʘʟʣʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ ʧʦ ʤʝʞʜʫ ʠʤ. 

ʀʟʧʦʣʟʚʘʥʘ ʝ ʩʢʘʥʠʨʘʱʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ (ʉɽʄ) ʟʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʪʦʧʦʛʨʘʬʠʷʪʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʠ. ʉ ʥʝʷ ʩʝ ʦʙʦʩʥʦʚʘʚʘʪ ʩʪʨʫʢʪʫʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʙʨʘʟʝʮʘ ʠ ʧʦ-ʜʦʙʨʦʪʦ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʨʦʙʘʪʘ. 

 

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ 

ʅʘ ʬʠʛʫʨʘ 2ʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩʢʘʥʠʨʘʱʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘ ʦʙʨʘʟʝʮ ʦʪ 
ʧʪʠʯʠ ʝʢʩʢʨʝʤʝʥʪ, ʧʦʢʘʟʚʘʱ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩ ʣʶʩʧʝʩʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʢʦʷʪʦ 
ʧʨʝʜʧʦʣʘʛʘ ʭʝʪʝʨʦʛʝʥʥʘ ʧʨʠʨʦʜʘ ʥʘ ʧʪʠʯʠʷ ʦʪʧʘʜʲʢ, ʧʨʠʥʮʠʧʥʦ ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʪʦʟʠ 
ʪʠʧ ʦʪʧʘʜʲʢ. ʇʨʠ ʦʙʨʘʟʮʠʪʝ ʦʪ ʧʪʠʯʠ ʦʪʧʘʜʲʢ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚʠʩʦʢʦ ʚʣʘʢʥʝʩʪʘ 
ʩʪʨʫʢʪʫʨʘ. ʌʦʨʤʠʪʝ ʩ ʧʦ-ʜʦʙʨʝ ʠʟʨʘʟʝʥʘ ʢʨʠʩʪʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʯʘʩʪʠʮʠʪʝ, ʚʝʨʦʷʪʥʦ 
ʝ ʦʪ ʥʝʦʨʛʘʥʠʯʥʘ ʬʘʟʘ, ʢʘʪʦ ʢʘʣʮʠʪ. ɺʩʠʯʢʦ ʪʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʜʦʙʨʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ 
ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ. 

ʅʘ ʬʠʛʫʨʘ 2ʙ ʝ ʠʣʶʩʪʨʠʨʘʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʤʠʢʨʦʧʦʨʝʩʪʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʊʘʟʠ 
ʧʦʨʝʩʪʘ ʩʪʨʫʢʪʫʨʘ ʠʤʘ ʚʠʩʦʢʘ ʚʲʪʨʝʰʥʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʘʙʩʦʨʙʠʨʘ 
ʨʘʟʪʚʦʨʠʤʠ ʦʨʛʘʥʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʛʘʟʦʚʝ ʠ ʦʨʛʘʥʠʯʥʠ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʝ 
ʧʦʜʭʦʜʷʱʦ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʟʘ ʢʦʣʦʥʠʟʠʨʘʥʝ, ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. 

ʊʘʟʠ ʬʠʟʠʯʝʩʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʦʧʨʝʜʝʣʷ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ. 
ʊʘʟʠ ʧʦʨʝʩʪʦʩʪ ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʧʨʠ ʩʤʝʩʠʪʝ, ʢʦʝʪʦ ʠʤʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ 
ʧʨʠ ʫʯʘʩʪʠʝʪʦ ʥʘ ʜʘʜʝʥʘʪʘ ʩʤʝʩ ʚ ʧʦʯʚʝʥʠʪʝ ʧʨʦʮʝʩʠ. ʄʠʢʨʦʧʦʨʠʪʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ 
ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ ʚʲʛʣʝʥ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ ʜʘ 
ʘʜʩʦʨʙʠʨʘ ʤʦʣʝʢʫʣʠ ʩ ʤʘʣʢʠ ʨʘʟʤʝʨʠ. ʄʘʢʨʦʧʦʨʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʪʝʯʥʘʪʘ ʠ 
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ʛʘʟʦʦʙʨʘʟʥʘʪʘ ʬʘʟʘ ʥʘ ʧʦʯʚʘʪʘ, ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʢʦʨʝʥʠʪʝ, ʠ ʩʘ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʟʘ 
ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. 

 

 
ʌʠʛ.2 ʘ) ʧʪʠʯʠ ʝʢʩʢʨʝʤʝʥʪʠ ʙʝʟ ʦʙʨʘʙʦʪʢʘ,       ʙ) ʩʤʝʩ ʩ ʧʪʠʯʠ ʝʢʩʢʨʝʤʝʥʪʠ 
 

ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʜʦʙʨʠʪʝʣʠ ʟʘ ʧʦʯʚʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʲʨʚʝʩʥʘ ʧʝʧʝʣ ʠ 
ʚʘʨʦʚʠʢʦʚ ʦʪʧʘʜʲʢ 

ʂʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ, ʥʘʜ 30% ʦʪ ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʟʝʤʠ ʚ ʈ. ɹʲʣʛʘʨʠʷ ʩʝ ʥʫʞʜʘʷʪ ʦʪ 
ʤʝʣʠʦʨʠʨʘʥʝ ʩʨʝʱʫ ʚʢʠʩʣʷʚʘʥʝ. ɿʘ ʥʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʨʅ ʥʘ ʧʦʯʚʝʥʠʷ ʨʘʟʪʚʦʨ ʥʘ 
ʚʢʠʩʣʝʥʠ ʧʦʯʚʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʥʦ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʦʪʦ 
Ăʚʘʨʫʚʘʥʝò, ʢʦʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʚʥʘʩʷʥʝʪʦ ʥʘ ʥʝʫʪʨʘʣʠʟʠʨʘʱʠ ʧʨʦʜʫʢʪʠ 
/ʧʦʜʦʙʨʠʪʝʣʠ/. ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʪʝʭʥʠʢʘ ʚ ʩʝʣʩʢʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ ʩʝ ʥʘʣʘʛʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʛʨʘʥʫʣʠʨʘʥʝ ʥʘ ʧʦʜʦʙʨʠʪʝʣʠʪʝ. ʀʟʯʠʩʣʷʚʘ ʩʝ 
ʥʦʨʤʘʪʘ ʟʘ ʚʘʨʫʚʘʥʝ, ʩ ʦʛʣʝʜ ʥʘ ʤʦʙʠʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʥʘ 
ʬʦʩʬʦʨʘ ʠ ʤʦʣʠʙʜʝʥʘ ʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʬʠʟʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʧʦʯʚʘʪʘ. ʊʦʚʘ 
ʠʟʠʩʢʚʘ ʥʝʧʨʝʤʝʥʥʦ ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʲʣʥʠʷ ʘʛʨʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ 
ʧʦʯʚʘʪʘ. ʇʦʣʦʞʠʪʝʣʥʠʷʪ ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪ ʝ, ʯʝ ʱʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚ ʩʝʣʩʢʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ. ʇʨʦʚʝʜʝʥʠʪʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʦʞʝ ʜʘ ʩʝ 
ʦʯʘʢʚʘ ʜʦʙʠʚʲʪ ʥʘ ʟʝʣʝʥʘ ʤʘʩʘ ʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʨʦʜʫʢʮʠʷ ʦʪ ʧʣʦʱʠ ʩ 
ʤʝʣʠʦʨʠʨʘʥʠ ʧʦʯʚʠ ʜʘ ʩʝ ʧʦʚʠʰʠ ʩ ʦʢʦʣʦ 30%. 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʠ ʜʦʢʫʤʝʥʪʠ ʣʠʧʩʚʘ ʨʝʘʣʠʩʪʠʯʥʘ ʦʮʝʥʢʘ ʟʘ ʚʩʝ ʧʦ-
ʷʩʥʦ ʧʨʦʷʚʷʚʘʱʘʪʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ 
ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʧʨʘʢʪʠʢʠ, ʩʤʝʢʯʘʚʘʱʠ ʧʨʠʯʠʥʠʪʝ ʠ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ, ʟʘʩʪʨʘʰʘʚʘʱʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʠ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʟʘʜʘʯʠ ʚ 
ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ï ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ 
ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ. ʉʲʱʝʩʪʚʝʥ ʧʨʦʙʣʝʤ ʝ ʠ 
ʣʠʧʩʘʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʢʨʲʛʦʚʘʪʘ 
ʠʢʦʥʦʤʠʢʘ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʲʮʠ ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʨʘʙʦʪʚʘʪʝʣʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʲʨʚʦʜʦʙʠʚ ʠ ʜʲʨʚʦ ʧʨʝʨʘʙʦʪʢʘ 
(ʯʠʠʪʦ ʛʦʜʠʰʥʠ ʢʦʣʠʯʝʩʪʚʘ ʩʝ ʦʮʝʥʷʚʘʪ ʥʘ ʥʘʜ 9 ʤʠʣ. ʪʦʥʘ ʛʦʜʠʰʥʦ) ʢʘʪʦ ʨʝʩʫʨʩʠ, 
ʯʨʝʟ ʚʲʛʣʝʨʦʜ ʦʪʨʠʮʘʪʝʣʥʠ ʧʨʘʢʪʠʢʠ, ʪʘʢʘ ʠ ʯʨʝʟ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ 
ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (Kostov et al., 2020). 

ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʧʦʜʭʦʜ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʩʤʝʢʯʘʚʘʥʝ ʥʘ 
ʧʨʠʯʠʥʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʯʨʝʟ 
ʦʩʲʱʝʩʪʚʠʤʠ ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʠ ʧʨʘʢʪʠʢʠ, ʙʠ ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʠʣʦ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʱʝʪʠ ʥʘʥʝʩʝʥʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʧʨʠʨʦʜʥʠ ʧʨʦʷʚʣʝʥʠʷ (Iordanov  et al., 
2018).  
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ɿɸʂʃʖʏɽʅʀɽ 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ ʚ ʧʦʯʚʘʪʘ, ʚʣʠʷʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ, ʧʦʨʴʦʟʥʦʩʪʪʘ, 
ʧʣʦʱʪʘ ʥʘ ʥʘʩʠʧʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʨʠʪʝ ʠ ʨʘʟʤʝʨʘ ʥʘ 
ʯʘʩʪʠʮʠʪʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ ʚʲʛʣʝʥ (ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ, 
ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʯʘʩʪʠʮʠʪʝ ʠ ʨʘʟʤʝʨ ʥʘ ʧʦʨʠʪʝ), ʢʘʢʪʦ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʘ 
ʩʪʘʙʠʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʪ ʝʬʝʢʪʘ ʤʫ ʚʲʨʭʫ ʬʫʥʢʮʠʠʪʝ ʥʘ ʧʦʯʚʘʪʘ. ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʙʠʦʣʦʛʠʯʝʥ ʚʲʛʣʝʥ ʦʪ ʧʪʠʯʠ ʝʢʩʢʨʝʤʝʥʪʠ ʠʤʘ ʨʝʜʠʮʘ ʧʦʣʟʠ ʟʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ - ʦʩʦʙʝʥʦ ʘʢʦ ʪʦʡ ʩʝ ʧʨʦʠʟʚʝʞʜʘ ʥʘ ʤʷʩʪʦ: ʥʘʤʘʣʝʥʠ ʥʫʞʜʠ ʦʪ 
ʝʥʝʨʛʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ, ʥʘʤʘʣʝʥʠ ʨʘʟʭʦʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʧʘʜʲʮʠ, ʥʘʤʘʣʷʚʘʥʝ 
ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʦʜʦʙʨʠʪʝʣʷ ʧʨʠ ʢʠʩʝʣʠ ʧʦʯʚʠ ʠ ʥʘʧʨʘʚʝʥʠʪʝ ʨʘʟʭʦʜʠ ʟʘ 
ʪʨʝʪʠʨʘʥʝʪʦ ʠʤ ʱʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʦʤʧʝʥʩʠʨʘʥʠ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʯʨʝʟ ʧʦʚʠʰʝʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʦʱʝ ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʩʣʝʜ 
ʪʨʝʪʠʨʘʥʝʪʦ.  

ʇʨʝʚʨʲʱʘʥʝʪʦ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʦʪʧʘʜʲʮʠ ʚ ʩʫʨʦʚʠʥʝʥ ʨʝʩʫʨʩ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʧʨʦʜʫʢʪ ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʮʝʥʷʚʘ ʠ ʚ 
ʩʚʝʪʣʠʥʘʪʘ ʥʘ ʚʩʝ ʧʦ-ʛʦʣʝʤʠʷ ʜʝʬʠʮʠʪ ʥʘ ʩʫʨʦʚʠʥʥʠ ʨʝʩʫʨʩʠ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʘ ʫʩʪʦʡʯʠʚʦʩʪ ʚ ʪʦʟʠ ʩʝʢʪʦʨ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ.  
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ʈʝʟʶʤʝ 

ʆʧʨʝʜʝʣʝʥʘ ʝ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ 
(ʚʢʣʶʯʚʘʱʘ ʦʙʨʘʙʦʪʚʘʝʤʠ ʟʝʤʠ ʠ ʣʠʚʘʜʠ ʠ ʧʘʩʠʱʘ) ʟʘ ʚʩʷʢʦ ʟʝʤʣʠʱʝ ʚ ɹʲʣʛʘʨʠʷ. 
ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʟʝʤʠʪʝ ʝ ʧʦʣʟʚʘʥʘ Ăʄʝʪʦʜʠʢʘ ʟʘ ʨʘʙʦʪʘ ʧʦ 
ʢʘʜʘʩʪʲʨʘ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʟʝʤʠ ʚ ʅʈɹò. ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʧʦ 
ʦʙʣʘʩʪʠ ʠ ʟʝʤʣʠʱʥʠ ʛʨʘʥʠʮʠ ʥʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʚ ʢʦʷʪʦ ʝ ʦʪʨʘʟʝʥʘ ʩʨʝʜʥʦ 
ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ.  

ʂʘʨʪʘʪʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʧʦʣʫʯʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʟʘ ʚʩʷʢʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ ʠ ʧʣʦʱʥʦʪʦ 
ʤʫ ʫʯʘʩʪʠʝ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʩʝʣʝʥʦʪʦ ʤʷʩʪʦ.  

ʉʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʧʨʝʜʩʪʘʚʷ ʪʝʥʜʝʥʮʠʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʝʤʠʪʝ ʚ 
ʟʝʤʣʠʱʝʪʦ. ʅʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʟʝʤʣʠʱʝʪʦ ʤʦʞʝ ʜʘ ʠʤʘ ʠ ʟʝʤʠ, ʢʦʠʪʦ ʩʘ ʦʮʝʥʝʥʠ ʚ 
ʧʦ-ʚʠʩʦʢʘ ʠʣʠ ʚ ʧʦ-ʥʠʩʢʘ ʢʘʪʝʛʦʨʠʷ, ʥʦ ʦʩʨʝʜʥʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʦʢʘʟʘʥʘ ʚ 
ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʢʘʨʪʘʪʘ. 

ʂʦʛʘʪʦ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʝ 2-ʨʘ, 3-ʪʘ ʠ 4-ʪʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʥʘ 
ʟʝʤʠʪʝ ʝ Ăʤʥʦʛʦ ʜʦʙʨʘò ʠ ʜʦʙʨʘ ʠ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ. 

ɺ ʟʝʤʣʠʱʘʪʘ, ʢʦʠʪʦ ʠʤʘʪ ʧʦ-ʥʠʩʢʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ (5-ʪʘ, 6-ʪʘ, 7-ʤʘ, 8-
ʤʘ), ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʛʣʝʞʜʘʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʙʠʨʘʪ 
ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ, ʟʝʤʣʠʱʘ, ʢʘʨʪʘ ʧʦ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ 
ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ 

 

Resume 

The evaluated average quality category of agricultural lands (including arable lands, 
meadows and pastures) has been determined for each part of land in Bulgaria. To 
determine the category of lands, the "Methodology for work on the cadastre of agricultural 
lands in the People's Republic of Bulgaria" was used. A map of Bulgaria by districts and 
land boundaries of settlements is presented, which reflects the evaluated average 
category of agricultural land.  
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The map is a result of the assessed category (land evaluation) for each soil difference and 
its area participation on the territory of the settlement. 

The average land evaluation presents trends in land quality. On the territory of the land 
there may be lands that are valued in a higher or lower category, but the total value is 
shown in the results of the map. 

Where the evaluated average category is 3rd or 4th, the soil fertility of the lands is very 
good and there is an opportunity to grow a large range of crops. 

In lands with a lower evaluated average category (5, 6, 7, 8), crops can also be grown, but 
those that are suitable for the specified soil and climatic conditions must be selected. 

Key words: land evaluation, lands, map by average land evaluation 

 

 

ʋʚʦʜ 

ʇʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʝ ʩʚʦʡʩʪʚʦʪʦ ʥʘ ʧʦʯʚʘʪʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʨʘʩʪʝʥʠʷʪʘ ʩ ʚʩʠʯʢʠ 
ʥʝʦʙʭʦʜʠʤʠ ʫʩʣʦʚʠʷ ʟʘ ʪʝʭʥʠʷ ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ (ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ, ʚʦʜʘ, 
ʚʲʟʜʫʭ, ʪʦʧʣʠʥʘ ʠ ʜʨ.). ʈʘʟʣʠʯʥʠʪʝ ʧʦʯʚʠ ʚ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʧʦʜ 
ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʠʨʦʜʥʠ ʬʘʢʪʦʨʠ. ʇʦʯʚʦʦʙʨʘʟʫʚʘʥʝʪʦ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ 
ʝ ʙʠʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ, ʚ ʢʦʡʪʦ ʫʯʘʩʪʚʘʪ ʢʘʢʪʦ ʘʙʠʦʪʠʯʥʠ ʬʘʢʪʦʨʠ (ʧʦʯʚʦʦʙʨʘʟʫʚʘʱʘ 
ʩʢʘʣʘ, ʢʣʠʤʘʪ, ʨʝʣʝʬ ʠ ʚʨʝʤʝ) ʪʘʢʘ ʠ ʙʠʦʪʠʯʥʠ ʬʘʢʪʦʨʠ (ʚʠʩʰʠ ʟʝʣʝʥʠ ʨʘʩʪʝʥʠʷ, 
ʧʦʯʚʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʧʦʯʚʝʥʘ ʬʘʫʥʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʜʝʡʥʦʩʪ ʥʘ ʯʦʚʝʢʘ). 
ɼʝʡʩʪʚʠʝʪʦ ʥʘ ʪʝʟʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʝ ʢʦʤʧʣʝʢʩʥʦ. 

ɽʩʪʝʩʪʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʥʘ ʧʦʯʚʠʪʝ ʝ ʧʨʦʜʫʢʪ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʠ ʩʝ 
ʦʧʨʝʜʝʣʷ ʦʪ ʬʠʟʠʯʥʠʪʝ, ʭʠʤʠʯʥʠʪʝ ʠ ʙʠʦʣʦʛʠʯʥʠʪʝ ʠʤ ʩʚʦʡʩʪʚʘ. ʊʦ ʝ ʧʨʠʩʲʱʦ ʥʘ 
ʧʨʠʨʦʜʥʠʪʝ (ʮʝʣʠʥʥʠʪʝ ʠ ʛʦʨʩʢʠʪʝ) ʧʦʯʚʠ, ʥʝʟʘʩʝʛʥʘʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ ʜʝʡʥʦʩʪ 
ʥʘ ʭʦʨʘʪʘ. 

ɿʘʤʷʥʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʩ ʢʫʣʪʫʨʥʘ ʠ ʛʨʠʞʠʪʝ ʟʘ ʥʝʷ, ʢʘʪʦ 
ʦʙʨʘʙʦʪʢʘ, ʪʦʨʝʥʝ, ʭʠʤʠʯʥʘ ʠ ʬʠʟʠʯʥʘ ʤʝʣʠʦʨʘʮʠʷ ʥʘʧʦʷʚʘʥʝ ʠ ʜʨ ʚʦʜʷʪ ʜʦ 
ʠʟʤʝʥʝʥʠʝ ʚ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʜʦ ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʚ 
ʝʬʝʢʪʠʚʥʦ (ʠʟʢʫʩʪʚʝʥʦ). ʅʘʰʠʪʝ ʧʦʯʚʠ ʩʘ ʫʩʚʦʝʥʠ ʦʪ ʯʦʚʝʢʘ ʧʨʝʜʠ ʤʥʦʛʦ ʛʦʜʠʥʠ ʠ 
ʧʨʠʪʝʞʘʚʘʪ ʧʨʝʜʠʤʥʦ ʝʬʝʢʪʠʚʥʦ ʧʣʦʜʦʨʦʜʠʝ. 

ɽʜʠʥ ʦʪ ʥʘʫʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʧʣʦʜʦʨʦʜʠʝʪʦ ʥʘ ʧʦʯʚʠʪʝ ʝ ʯʨʝʟ ʙʦʥʠʪʝʪʥʘ 
ʦʮʝʥʢʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ. 

ʎʝʣʪʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʙʦʥʠʪʝʪʥʘ 
ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʧʦ ʟʝʤʣʠʱʘ. ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘ ʩʝ 
ʩʲʩʪʘʚʠ ʢʘʨʪʘ. 

 

ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ 

ɹʦʥʠʪʘʮʠʷʪʘ ʝ ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ, ʢʦʷʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 
ʪʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ/ʠʣʠ ʢʘʯʝʩʪʚʘ ʠ ʧʦʢʘʟʚʘ ʧʨʠʛʦʜʥʦʩʪʪʘ ʠʤ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ 
ʝʜʥʘ ʠʣʠ ʛʨʫʧʘ ʢʫʣʪʫʨʠ ʧʨʠ ʜʘʜʝʥʦ ʨʘʚʥʠʱʝ ʥʘ ʘʛʨʦʪʝʭʥʠʢʘʪʘ. ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʪʝʟʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʟʝʤʝʧʦʣʟʚʘʥʝ ʥʘ 
ʪʝʨʠʪʦʨʠʘʣʥʘʪʘ ʝʜʠʥʠʮʘ, ʦʪʯʠʪʘʡʢʠ ʝʢʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ.(Penkov et al., 1992; 
Penkov, 1995). ɹʦʥʠʪʘʮʠʷʪʘ ʥʘ ʟʝʤʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʨʘʟʨʘʙʦʪʝʥʘ 
ʤʝʪʦʜʠʢʘ.    
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ʂʘʪʦ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ ʟʘ ʙʦʥʠʪʘʮʠʷ ʥʘ ʟʝʤʠʪʝ ʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ  ʧʦʯʚʝʥʠʪʝ ʢʘʨʪʠ 
(ʄ 1:10 000 ʠʣʠ ʄ 1:25 000) ʦʪ ʝʜʨʦʤʘʱʘʙʥʠ ʧʦʯʚʝʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʩʧʠʩʲʢ ʥʘ ʧʦʯʚʠʪʝ 
ʠ ʦʧʨʝʜʝʣʝʥʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ (ʬʠʟʠʯʥʠ ʠ ʭʠʤʠʯʥʠ). ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ 
ʙʦʥʠʪʝʪʘ ʥʘ ʟʝʤʠʪʝ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʦʩʥʦʚʥʠ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʢʦʠʪʦ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʙʫʩʣʘʚʷʪ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʠ ʚʣʠʷʷʪ ʥʘʡ-
ʩʲʱʝʩʪʚʝʥʦ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʢʫʣʪʫʨʠ.  

ʏʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ñʄʝʪʦʜʠʢʘ ʟʘ ʨʘʙʦʪʘ ʧʦ ʢʘʜʘʩʪʲʨʘ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʟʝʤʠ ʚ 
ʅʈɹò (Petrov et al.,1988; Georgiev, 2007) ʝ ʠʟʚʲʨʰʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʥʠʪʝʪʥʘʪʘ 
ʢʘʪʝʛʦʨʠʷ ʟʘ ʚʩʷʢʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ ʚ ʟʝʤʣʠʱʝʪʦ ʧʦ ʧʦʯʚʝʥʠ ʧʘʨʘʤʝʪʨʠ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʝ ʦʮʝʥʷʚʘʪ ʧʦ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʭʦʨʠʟʦʥʪ, ʘ ʥʘ ʪʨʘʡʥʠʪʝ ʥʘʩʘʞʜʝʥʠʷ - ʧʦʜʦʨʥʠʷ 
ʭʦʨʠʟʦʥʪ [ʬʠʟʠʯʥʘ ʛʣʠʥʘ, (ʯʘʩʪʠʮʠ < 0.01mm)ʚ %]; ʤʦʱʥʦʩʪ ʥʘ ʭʫʤʫʩʥʠʷ ʭʦʨʠʟʦʥʪ 
(cm); ʤʦʱʥʦʩʪ (ʜʲʣʙʦʯʠʥʘ) ʥʘ ʧʦʯʚʘʪʘ (cm); ʪʝʢʩʪʫʨʝʥ ʢʦʝʬʠʮʠʝʥʪ [ʩʲʦʪʥʦʰʝʥʠʝʪʦ 
ʤʝʞʜʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʣ (ʯʘʩʪʠʮʠ<0.001 mm) ʥʘ ɺ ʭʦʨʠʟʦʥʪ ʠ ʭʦʨʠʟʦʥʪ ɸ]; 
ʧʦʯʚʝʥʘ ʨʝʘʢʮʠʷ ʥʘ ʦʨʥʠʮʘʪʘ (pH); ʭʫʤʫʩʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʨʥʠʮʘʪʘ (%); ʥʠʚʦ ʥʘ 
ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ (cm).ʇʦʯʚʝʥʠʪʝ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʦʙʫʩʣʘʚʷʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʨʘʩʪʝʥʠʷʪʘ, ʩʝ ʦʮʝʥʷʚʘʪ ʧʦʦʪʜʝʣʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʚʣʠʷʥʠʝʪʦ ʠʤ. 
ʆʮʝʥʢʘʪʘ ʥʘ ʚʩʝʢʠ ʧʦʯʚʝʥ ʧʦʢʘʟʘʪʝʣ ʩʧʦʨʝʜ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʢʫʣʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ 
ʚ ʘʣʛʝʙʨʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ 0 ʜʦ 100. ʆʧʪʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʦʣʫʯʘʚʘʪ ʯʠʩʣʦʪʦ 100, 
ʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʠʤʘʪ ʧʦ-ʥʠʩʢʦ ʯʠʩʣʦ. ʂʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʧʦʯʚʘʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʘ 
ʢʫʣʪʫʨʘ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʦ ʯʠʩʣʦ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʩʠʯʢʠ 
ʧʦʯʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʫʯʘʩʪʚʘʱʠ ʚ ʦʮʝʥʢʘʪʘ ʠ ʩʝ ʠʟʨʘʟʷʚʘ ʯʨʝʟ  Ăʇʦʯʚʝʥ ʙʘʣò. ʂʦʛʘʪʦ 
ʥʷʢʦʡ ʦʪ ʦʮʝʥʷʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʧʦʯʚʘʪʘ ʠʤʘ ʩʪʦʡʥʦʩʪ 0, ʪʦ ʠ  ʇʦʯʚʝʥʠʷ ʙʘʣ ʠʤʘ 
ʩʪʦʡʥʦʩʪ 0. 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʪʝʧʝʥ ʥʘ ʝʨʦʟʠʷ, ʟʘʩʦʣʝʥʦʩʪ, ʢʘʤʝʥʠʩʪʦʩʪ, ʟʘʙʣʘʪʝʥʦʩʪ ʝ ʦʧʠʩʘʥʦ ʚ 
ʨʘʟʰʠʨʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʥ ʩʧʠʩʲʢ ʥʘ ʧʦʯʚʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʠ ʩʝ ʚʢʣʶʯʚʘ ʚ ʦʮʝʥʢʘʪʘ 
ʯʨʝʟ ʢʦʨʝʢʮʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ  ʩʲʩ ʩʪʦʡʥʦʩʪʠ  0 ʜʦ 1. 

Ăʇʦʯʚʝʥʠʷ ʙʘʣò ʟʘ ʚʩʷʢʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ (ʢʦʝʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 
ʟʝʤʣʠʱʝʪʦ) ʧʦ  ʢʫʣʪʫʨʠ (ʟʘ ʚʩʷʢʘ ʢʫʣʪʫʨʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʦʯʚʝʥ ʙʘʣ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʡ ʢʲʤ ʧʦʯʚʝʥʠʪʝ ʫʩʣʦʚʠʷ) ʩʝ ʫʤʥʦʞʘʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
ʩ ʢʦʨʝʢʮʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʝʨʦʟʠʷ, ʢʘʤʝʥʠʩʪʦʩʪ, ʟʘʙʣʘʪʝʥʦʩʪ, ʟʘʩʦʣʝʥʦʩʪ (ʧʨʠ 
ʥʘʣʠʯʠʝ ʥʘ ʪʘʢʠʚʘ ʧʨʦʮʝʩʠ) ʠ ʢʣʠʤʘʪ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ñʧʦʣʩʢʦ 
ʙʦʥʠʪʝʪʥʦ ʯʠʩʣʦò (ʇɹʏ) ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʟʝʤʷʪʘ ʧʨʠ ʥʝʧʦʣʠʚʥʠ 
ʫʩʣʦʚʠʷ. ʇɹʏ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠ ʧʨʠ ʧʦʣʠʚʥʠ ʫʩʣʦʚʠʷ, ʢʘʪʦ ʩʝ ʧʦʣʟʚʘʪ 
ʢʦʨʝʢʮʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ, ʦʧʨʝʜʝʣʝʥʠ ʥʘ ʙʘʟʘ ʘʛʨʦʝʢʦʣʦʛʠʯʝʥ ʨʘʡʦʥ, ʪʝʢʩʪʫʨʘʪʘ ʥʘ 
ʧʦʯʚʘʪʘ (ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ) ʠ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ.  

ʂʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʚʫʚʘʪ ʧʨʠ ʙʦʥʠʪʝʪʥʘʪʘ ʦʮʝʥʢʘ (ʢʘʪʝʛʦʨʠʷ) ʥʘ ʟʝʤʠʪʝ, 
ʯʨʝʟ ʦʪʯʠʪʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʢʣʠʤʘʪʠʯʥʠ ʬʘʢʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʩʧʝʮʠʬʠʯʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʧʦ ʪʦʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʟʧʝʯʝʥʦʩʪ (Kyuchukova et al., 1979; 
Kyuchukova et al., 1982; Kyuchukova et al., 1983; Kyuchukova et al.,  1986).  

ɺʩʷʢʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ ʚ ʟʝʤʣʠʱʝʪʦ ʩʝ ʦʮʝʥʷʚʘ ʟʘ ʦʩʥʦʚʥʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ 
ʢʫʣʪʫʨʠ - ʧh ʝʥʠʮʘ; ʨʘʥʥʘ ʮʘʨʝʚʠʮʘ; ʩʨʝʜʥʦ ʨʘʥʥʘ ʮʘʨʝʚʠʮʘ; ʩʨʝʜʥʦ ʢʲʩʥʘ 
ʮʘʨʝʚʠʮʘ; ʢʲʩʥʘ ʮʘʨʝʚʠʮʘ; ʤʥʦʛʦ ʢʲʩʥʘ ʮʘʨʝʚʠʮʘ; ʩʨʝʜʥʦ ʨʘʥʝʥ ʦʨʠʟ; ʢʲʩʝʥ ʦʨʠʟ; 
ʩʨʝʜʥʦ ʨʘʥʥʘ ʩʦʷ; ʩʨʝʜʥʦ ʢʲʩʥʘ ʩʦʷ, ʩʣʲʥʯʦʛʣʝʜ; ʟʘʭʘʨʥʦ ʮʚʝʢʣʦ; ʦʨʠʝʥʪʘʣʩʢʠ 
ʪʶʪʶʥ; ʝʜʨʦʣʠʩʪʝʥ ʪʶʪʶʥ; ʧʘʤʫʢ; ʣʝʥ (ʚʣʘʢʥʦʜʘʝʥ ʠ ʤʝʞʜʠʥʝʥ); ʨʘʥʥʠ ʜʦʤʘʪʠ; 
ʩʨʝʜʥʦ ʨʘʥʥʠ ʜʦʤʘʪʠ; ʢʲʩʥʠ ʜʦʤʘʪʠ; ʧʠʧʝʨ; ʨʘʥʥʠ ʢʘʨʪʦʬʠ; ʢʲʩʥʠ ʢʘʨʪʦʬʠ; 
ʣʁ ʮʝʨʥʘ; ʣʠʚʘʜʠ ʠ ʧʘʩʠʱʘ; ʷʙʲʣʢʠ; ʢʨʫʰʠ; ʩʣʠʚʠ; ʧʨʘʩʢʦʚʠ; ʯʝʨʝʰʠ; ʤʘʣʠʥʠ; ʨʘʥʥʠ 
ʣʦʟʷ; ʩʨʝʜʥʦ ʨʘʥʥʠ ʣʦʟʷ ʠ ʢ̡ʩʥʠ ʣʦʟʷ. ɺ ʤʝʪʦʜʠʢʘʪʘ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʚʩʷʢʘ ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ ʢʲʤ 
ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ (Hershkovich., 1960;. Hershkovich., 1970)  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʩʪʦʡʥʦʩʪʪʠʪʝ ʥʘ ñʧʦʣʩʢʠʪʝ ʙʦʥʠʪʝʪʥʠ ʯʠʩʣʘò ,(ʇɹʏ)  ʦʪ 
ʛʦʨʝʠʟʙʦʨʝʥʠʪʝ ʢʫʣʪʫʨʠ ʩʝ ʦʧʨʝʜʝʣʷ Ăʉʨʝʜʝʥ ʙʦʥʠʪʝʪʝʥ ʙʘʣò, ʟʘ ʧʦʯʚʝʥʦʪʦ 
ʨʘʟʣʠʯʠʝ, ʢʦʡʪʦ ʜʘʚʘ ʥʝʛʦʚʘʪʘ ʦʙʱʘ, ʘʛʨʦʥʦʤʠʯʝʩʢʘ ʩʪʦʡʥʦʩʪ, ʠʟʨʘʟʝʥʘ ʯʠʩʣʝʥʦ. 
ʊʦʡ ʩʝ ʬʦʨʤʠʨʘ ʢʘʪʦ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʦʪ ʙʦʥʠʪʝʪʥʠʪʝ ʙʘʣʦʚʝ ʥʘ 
ʠʟʙʨʘʥʠ 10 ʢʫʣʪʫʨʠ ʠʟʤʝʞʜʫ ʚʢʣʶʯʝʥʠʪʝ ʚ ʧʝʪʪʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ 18 ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ 
ʢʫʣʪʫʨʠ. 

 ɺ ʧʝʪʪʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʫʯʘʩʪʚʫʚʘʪ ʢʫʣʪʫʨʠ ʦʪ ʟʲʨʥʝʥʠ, ʪʝʭʥʠʯʝʩʢʠ, ʪʨʘʡʥʠ 
ʥʘʩʘʞʜʝʥʠʷ (ʣʦʟʷ, ʩʝʤʢʦʚʠ, ʢʦʩʪʠʣʢʦʚʠ ʦʚʦʱʥʠ ʚʠʜʦʚʝ), ʬʫʨʘʞʥʠ, ʟʝʣʝʥʯʫʮʠ. 
ʂʦʣʢʦʪʦ ʧʦ-ʚʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʠʤʘ "ʩʨʝʜʥʠʷ ʙʦʥʠʪʝʪʝʥ ʙʘʣ ", ʪʦʣʢʦʚʘ ʧʦ-ʚʠʩʦʢʘ 
ʢʘʪʝʛʦʨʠʷ ʠʤʘ ʦʮʝʥʷʚʘʥʘʪʘ ʟʝʤʷ. ʇʦʣʫʯʝʥʠʪʝ ʦʮʝʥʢʠ ʥʘ ʝʢʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ 
(ʧʦʣʩʢʠ ʙʦʥʠʪʝʪʥʠ ʯʠʩʣʘ ʧʦ ʢʫʣʪʫʨʠ ʠʣʠ ʩʨʝʜʝʥ ʙʦʥʠʪʝʪʝʥ ʙʘʣ) ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʚ 5 
ʙʦʥʠʪʝʪʥʠ ʛʨʫʧʠ (ʩ ʠʥʪʝʨʚʘʣ ʦʪ 20 ʙʘʣʘ) ʠʣʠ ʚ 10 ʙʦʥʠʪʝʪʥʠ ʢʘʪʝʛʦʨʠʠ (ʩ ʠʥʪʝʨʚʘʣ ʦʪ 
10 ʙʘʣʘ), ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ. 1. 

ʉʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʣʠʱʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ 
ʚʩʷʢʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ ʩʝ ʫʤʥʦʞʘʚʘ ʧʦ ʧʣʦʱʪʘ ʥʘ ʧʦʯʚʝʥʦʪʦ ʨʘʟʣʠʯʠʝ ʠ ʩʝ ʨʘʟʜʝʣʷ 
ʥʘ ʦʙʱʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʧʣʦʱ ʥʘ ʟʝʤʣʠʱʝʪʦ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʣʫʯʝʥʘʪʘ 
ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ, ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ  
ʩʧʦʨʝʜ ʪʘʙʣ.1.  

 

ʊʘʙʣʠʮʘ 1. ɹʦʥʠʪʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ 

Table 1. Land evaluation rating of agricultural lands 

ɹʦʥʠʪʝʪʥʘ ʛʨʫʧʘ 
Credit rating group 

 

ɹʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ 
Credit rating category 

ʇʦʣʩʢʠ ʙʦʥʠʪʝʪʥʠ ʯʠʩʣʘ  
(ʇɹʏ) 

Credit rating 

ʇʲʨʚʘ/ʤʥʦʛʦ ʜʦʙʨʠ ʟʝʤʠ/ 
First / very good lands / 

1  > 90 
2 80 · 90 

ɺʪʦʨʘ /ʜʦʙʨʠ ʟʝʤʠ/ 
Second / good lands / 

3 70 · 80 

4 60 · 70 

ʊʨʝʪʘ /ʩʨʝʜʥʦ ʜʦʙʨʠ 
ʟʝʤʠ/ Third / medium good 
lands / 

5 50 · 60 

6 40 · 50 

ʏʝʪʚʲʨʪʘ /ʣʦʰʠ ʟʝʤʠ/ 
Fourth / bad lands / 

7 30 · 40 

8 20 · 30 

ʇʝʪʘ /ʥʝʧʨʠʛʦʜʥʠ ʟʝʤʠ/ 
Fifth / unsuitable lands / 

9 10 · 20 

10 0 · 10 

 
ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʠʪʝ ʙʦʥʠʪʝʪʥʠ ʢʘʪʝʛʦʨʠʠ ʥʘ 
ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʟʝʤʠ ʧʦ ʟʝʤʣʠʱʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ.1. 

 

ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ 

ɿʘ ʧʲʨʚʠ ʧʲʪ ʝ ʩʲʟʜʘʜʝʥʘ ʢʘʨʪʘ ʟʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʚʩʷʢʦ ʟʝʤʣʠʱʝ 
ʚ ɹʲʣʛʘʨʠʷ. ʂʘʨʪʘʪʘ ʝ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʙʘʟʠ ʜʘʥʥʠ ʟʘ 
ʧʦʯʚʠʪʝ ʠ ʢʣʠʤʘʪʘ ʟʘ ʚʩʷʢʦ ʦʪʜʝʣʥʦ ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ ʚ ɹʲʣʛʘʨʠʷ. 
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ʌʠʛʫʨʘ 1. ʚʠʟʫʘʣʠʟʠʨʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʧʦ 
ʟʝʤʣʠʱʘ ʧʨʠ ʥʝʧʦʣʠʚʥʠ ʫʩʣʦʚʠʷ. 

 

 

 

ʌʠʛ.1 ʉʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʧʦ ʦʙʣʘʩʪʠ ʠ ʟʝʤʣʠʱʘ ʥʘ 
ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ 

Fig.1 Weighted average land evaluation of agricultural land by land of settlements 

 

ʆʪ ʢʘʨʪʘʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʚ ɹʲʣʛʘʨʠʷ ʥʷʤʘ ʟʝʤʣʠʱʘ ʩ 1-ʚʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ 
ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ. ɺ ʦʙʣʘʩʪʠ ɼʦʙʨʠʯ, ʈʘʟʛʨʘʜ ʠ ʄʦʥʪʘʥʘ ʠʤʘ ʧʦ ʜʚʝ ʟʝʤʣʠʱʘ ʩ 2-
ʨʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ (ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʤʥʦʛʦ ʜʦʙʨʠ ʟʝʤʠ).  

ʅʘʡ-ʤʥʦʛʦ ʟʝʤʣʠʱʘ ʩ 3-ʪʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ (ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ 
ï ʜʦʙʨʠ ʟʝʤʠ) ʠʤʘ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ- ʦʙʣʘʩʪʠʪʝ- ɼʦʙʨʠʯ, ʈʘʟʛʨʘʜ, ɺʝʣʠʢʦ 
ʊʲʨʥʦʚʦ, ʃʦʚʝʯ, ʇʣʝʚʝʥ, ɺʨʘʮʘ, ʄʦʥʪʘʥʘ ʠ ɺʠʜʠʥ. 

ɺ ʖʞʥʘ ɹʲʣʛʘʨʠʷ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʦ ʟʝʤʣʠʱʘʪʘ ʦʧʨʝʜʝʣʝʥʠ ʚ 3-ʪʘ ʩʨʝʜʥʦ 
ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ï ʦʙʣʘʩʪ ɹʫʨʛʘʩ (6 ʙʨ.) , ʉʪʘʨʘ ɿʘʛʦʨʘ -6 ʙʨʦʷ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ; 
ʦʙʣʘʩʪ ʉʣʠʚʝʥ ï 3 ʙʨʦʷ ʠ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ -1 ʙʨʦʡ, ʗʤʙʦʣ-1 ʙʨʦʡ. 

ɺ 4-ʪʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ (ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʜʦʙʨʠ ʟʝʤʠ) ʠʤʘ ʚ 
ʦʙʣʘʩʪʠʪʝ ɼʦʙʨʠʯ, ʉʠʣʠʩʪʨʘ, ɺʘʨʥʘ, ʈʫʩʝ, ʈʘʟʛʨʘʜ, ʊʲʨʛʦʚʠʱʝ, ʐʫʤʝʥ, ɺʝʣʠʢʦ 
ʊʲʨʥʦʚʦ, ʃʦʚʝʯ, ʇʣʝʚʝʥ, ɺʨʘʮʘ, ʄʦʥʪʘʥʘ ʠ ɺʠʜʠʥ. 

ɺ ʖʞʥʘ ɹʲʣʛʘʨʠʷ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʚ ʇʘʟʘʨʜʞʠʰʢʘ ʦʙʣʘʩʪ ʩʘ ʩ 4-ʪʘ 
ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ (ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʜʦʙʨʠ ʟʝʤʠ); ʧʦ-ʛʦʣʷʤ 
ʙʨʦʡ ʩʘ ʟʝʤʣʠʱʘʪʘ ʦʪ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ ʚ ʇʣʦʚʜʠʚʩʢʘ, ʉʪʘʨʦʟʘʛʦʨʩʢʘ, ʍʘʩʢʦʚʩʢʘ, 
ʗʤʙʦʣʩʢʘ, ʉʣʠʚʝʥʩʢʘ  ʠ ɹʫʨʛʘʩʢʘ ʦʙʣʘʩʪʠ. 

ɺ ʦʙʣʘʩʪʠ ʇʝʨʥʠʢ, ʂʶʩʪʝʥʜʠʣ, ɹʣʘʛʦʝʚʛʨʘʜ, ʉʤʦʣʷʥ ʠ ʂʲʨʜʞʘʣʠ ʩʨʝʜʥʦ 
ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʟʝʤʣʠʱʘʪʘ ʝ ʚ ʛʨʘʥʠʮʠʪʝ 5-ʪʘ -10-ʪʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ 
(ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʩʨʝʜʥʦ ʜʦʙʨʠ ʟʝʤʠ; ʣʦʰʠ  ʠ ʥʝʧʨʠʛʦʜʥʠ ʟʝʤʠ). 
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 ɺ ʉʦʬʠʡʩʢʘ ʦʙʣʘʩʪ, ʟʝʤʠʪʝ ʥʘ 7 ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʩʘ ʩʲʩ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ 
ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ -4-ʪʘ(ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʜʦʙʨʠ ʟʝʤʠ), ʘ ʦʩʪʘʥʘʣʠʪʝ ʚʘʨʠʨʘʪ ʦʪ 
5-ʪʘ ʜʦ 10-ʪʘ ʢʘʪʝʛʦʨʠʷ (ʙʦʥʠʪʝʪʥʘ ʛʨʫʧʘ ï ʩʨʝʜʥʦ ʜʦʙʨʠ ʟʝʤʠ; ʣʦʰʠ  ʠ ʥʝʧʨʠʛʦʜʥʠ 
ʟʝʤʠ). 

ʅʘ ʬʠʛ.2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʟʝʤʣʠʱʘʪʘ ʧʦ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʠ 
ʩʘ ʦʯʝʨʪʘʥʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ɹʲʣʛʘʨʠʷ-ʟʝʤʣʠʱʘ, ʢʦʠʪʦ ʩʘ 
ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʥʘʜ 600 ʤ. 

 

 

ʌʠʛ.2. ʉʨʝʜʥʦʧʨʝʪʝʛʣʝʥʘ ʙʦʥʠʪʝʪʥʘ ʢʘʪʝʛʦʨʠʷ ʧʦ ʟʝʤʣʠʱʘ ʩ ʦʯʝʨʪʘʥʠ ʛʨʘʥʠʮʠ ʥʘ 
ʧʣʘʥʠʥʩʢʘʪʘ ʪʝʨʠʪʦʨʠʷ. 

Fig.2 Weighted average land evaluation for lands with delineated borders on the mountain 
territory. 

 

ɿʘʢʣʶʯʝʥʠʝ: 

ʉʲʩʪʘʚʝʥʘ ʝ ʢʘʨʪʘ ʧʦ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʟʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʟʝʤʷ ʥʘ 
ʟʝʤʣʠʱʘʪʘ ʚ ɹʲʣʛʘʨʠʷ. ʂʘʨʪʘʪʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʙʘʟʠ 
ʜʘʥʥʠ (ʧʦʯʚʝʥʠ ʠ ʢʣʠʤʘʪʠʯʥʠ) ʟʘ ʚʩʷʢʦ ʦʪʜʝʣʥʦ ʟʝʤʣʠʱʝ, ʦʮʝʥʝʥʠ ʧʦ Ăʄʝʪʦʜʠʢʘ ʟʘ 
ʨʘʙʦʪʘ ʧʦ ʢʘʜʘʩʪʲʨʘ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʟʝʤʠ ʚ ʅʈɹò. 

ʉʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘʪʘ ʢʘʪʝʛʦʨʠʷ ʧʨʝʜʩʪʘʚʷ ʪʝʥʜʝʥʮʠʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʝʤʠʪʝ ʚ 
ʦʧʨʝʜʝʣʝʥʦʪʦ ʟʝʤʣʠʱʝ.  ʅʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʟʝʤʣʠʱʝʪʦ ʤʦʞʝ ʜʘ ʠʤʘ ʠ ʟʝʤʠ, ʢʦʠʪʦ 
ʩʘ ʦʮʝʥʝʥʠ ʚ ʧʦ-ʚʠʩʦʢʘ ʠʣʠ ʚ ʧʦ-ʥʠʩʢʘ ʢʘʪʝʛʦʨʠʷ, ʥʦ ʦʙʱʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʦʢʘʟʘʥʘ ʚ 
ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʢʘʨʪʘʪʘ. ʊʘʤ, ʢʲʜʝʪʦ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʝ 3-ʪʘ ʠ 4-ʪʘ 
ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʟʝʤʠʪʝ ʝ ʤʥʦʛʦ ʜʦʙʨʘ ʠ ʜʦʙʨʘ  ʠ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ. 

ɺ ʟʝʤʣʠʱʘʪʘ, ʢʦʠʪʦ ʠʤʘʪ ʧʦ-ʥʠʩʢʘ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʝ (5-ʪʘ, 6-ʪʘ, 7-ʤʘ, 8-
ʤʘ, 9-ʪʘ, 10-ʪʘ), ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʛʣʝʞʜʘʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʢʫʣʪʫʨʠ, ʥʦ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʧʦʜʙʠʨʘʪ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠ 
ʫʩʣʦʚʠʷ. 
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ʉʊʈɸʊɽɻʀʏɽʉʂʆ ʇʃɸʅʀʈɸʅɽ ʇʈʀ ʀɿʇʔʃʅɽʅʀɽ ʎɽʃʀʊɽ ɺ  ʉɽʂʊʆʈ 
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ʉʈɽɼɸ ʀ ʂʃʀʄɸʊɸ   ʇʈɽɿ ʅʆɺʀʗ ʇʈʆɻʈɸʄɽʅ ʇɽʈʀʆɼ 2021 ï 2027 ʛ. 
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ʈʝʟʶʤʝ 

ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʝ ʜʘ ʧʦʢʘʞʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ  ʠ 
ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʧʦʣʠʪʠʢʠ ʚ ʩʝʢʪʦʨ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ  ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʮʝʣʠʪʝ ʟʘ ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʩʤʝʢʯʘʚʘʥʝ ʥʘ 
ʧʨʠʯʠʥʠʪʝ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʟʘʣʦʞʝʥʠ ʚ ʩʪʨʘʪʝʛʠʝʩʢʠ ʟʘ ɽʉ ʜʦʢʫʤʝʥʪʠ ï 
òʂʨʲʛʦʚʘ ʀʢʦʥʦʤʠʢʘò , ɽʚʨʦʧʝʡʩʢʘ ɿʝʣʝʥʘ ʉʜʝʣʢʘ (ɽɿʉ) ʠ ʆʙʱʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ 
ʇʦʣʠʪʠʢʘ (ʆʉʇ) ʟʘ ʧʝʨʠʦʜʘ 2021-2027 ʛ. ʩ ʮʝʣ  ʛʘʨʘʥʪʠʨʘʥʝ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ 
ʥʘʩʝʣʝʥʠʝʪʦ. 

 ʂʣʶʯʦʚʠ ʜʫʤʠ: ʥʘʮʠʦʥʘʣʥʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ  ʧʦʣʠʪʠʢʠ , ʦʢʦʣʥʘ ʩʨʝʜʘ, ʢʣʠʤʘʪ.   

 

Resume 

The purpose of this report is to show the challenges in building and implementing national 
policies in the agricultural sector to achieve the goals of regeneration of key elements of 
the environment, mitigation and environmental protection set in EU strategic documents - 
"Circular Economy ò, European Green Deal (EA) and the Common Agricultural Policy 
(CAP) for the period 2021-2027 in order to ensure the nutrition of the population. 

Keywords: resource recovery practices, protection and restoration of soil    

 

 

ɺʒɺɽɼɽʅʀɽ 

ʆʩʥʦʚʥʠʪʝ    ʧʦʣʠʪʠʢʠ ʚ ʩʝʢʪʦʨ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʦ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʢʦʤʠʩʠʷ (ɽʂ) ʠ ʮʝʣʷʱʠ ʜʘ ʦʩʠʛʫʨʷʪ ʨʝʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ    
ʢʣʠʤʘʪʠʯʥʦ ʥʝʫʪʨʘʣʥʘ ɽʚʨʦʧʘ  ʩʘ ʟʘʣʦʞʝʥʠʝ ʚ  ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʜʦʢʫʤʝʥʪʠ ʥʘ ɽʂ   -   
òʂʨʲʛʦʚʘ ʀʢʦʥʦʤʠʢʘò , ɽʚʨʦʧʝʡʩʢʘ ɿʝʣʝʥʘ ʉʜʝʣʢʘ (ɽɿʉ) ʠ ʆʙʱʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ 
ʇʦʣʠʪʠʢʘ (ʆʉʇ) ʟʘ ʧʝʨʠʦʜʘ 2021-2027 ʛ.  
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ʉʪʝʤʝʞʲʪ ʝ ʩ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠʤ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʮʝʣʠʪʝ ʥʘ òʂʨʲʛʦʚʘ ʀʢʦʥʦʤʠʢʘò ʟʘ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʝʧʦʥʠʨʘʥʝʪʦ ʥʘ ʦʪʧʘʜʲʮʠ (ʚ ʪ.ʯ. ʠ ʙʠʦʨʘʟʛʨʘʜʠʤʠʪʝ ʦʪʧʘʜʴʮʠ ʦʪ 
ʩʝʢʪʦʨ ʩʝʣʩʢʦ ʠ ʛʦʨʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ) ʜʦ ʤʘʢʩʠʤʫʤ 10 % ʦʪ ʚʩʠʯʢʠ ʦʪʧʘʜʲʮʠ ʜʦ 2030 ʛ. 
ʠ ʥʘʩʲʨʯʚʘʥʝ ʥʘ ʝʬʠʢʘʩʥʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ  ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ 
ʨʝʛʝʥʝʨʠʨʘʥʝ ʥʘ  ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʦʯʚʠ , ʚʦʜʠ ʠ ʘʪʤʦʩʬʝʨʝʨʝʥ ʚʲʟʜʫʭ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʝʬʝʢʪʠʚʥʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʦʚʘ ʙʠ ʩʝ ʧʦʩʪʠʛʥʘʣʦ ʯʨʝʟ ʧʦʣʠʪʠʢʠ ʟʘ  ʩʴʯʝʪʘʚʘʥʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʤʝʞʜʫ 
ʢʨʲʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʩʤʝʢʯʘʚʘʥʝʪʦ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ ʘʜʘʧʪʠʨʘʥʝʪʦ ʢʴʤ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ   ʢʘʢʪʦ ʥʘ ʥʠʚʦ  ɽʚʨʦʧʝʡʩʢʠ ʉʲʶʟ (ɽʉ),   ʪʘʢʘ ʠ ʥʘ 
ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʩ ʨʝʛʫʣʘʪʦʨʥʘ ʨʘʤʢʘ ʟʘ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʤʠʚʘʥʝ  ʠ ʪʨʘʡʥʦʪʦ 
ʟʘʜʴʨʞʘʥʝ  ʥʘ ʚʲʛʣʝʨʦʜʥʠ ʝʤʠʩʠʠ  ʚ ʧʦʯʚʠʪʝ   ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʠ   ʧʨʘʢʪʠʢʠ  (A New 
Circular Economy Action Plan , 2020) . 

 

ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ  

ɽʚʨʦʧʝʡʩʢʘ ʟʝʣʝʥʘ ʩʜʝʣʢʘ (ɽɿʉ) ʦʙʦʩʥʦʚʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ  ʟʘ    ʜʦʩʪʠʛʘʥʝ ʥʘ 
ʥʫʣʝʚʠ ʥʝʪʥʠ ʝʤʠʩʠʠ ʚ ʙʦʨʙʘʪʘ ʩ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʜʦ 2050 ʛ. ɿʘ 
ʦʩʴʱʝʩʪʚʷʚʘʥʝʪʦ ʠ ɽʂ ʩʠ ʝ ʧʦʩʪʘʚʠʣʘ ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʮʝʣ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 
ʢʣʠʤʘʪʠʯʝʥ ʥʝʫʪʨʘʣʠʪʝʪ ʜʦ 2030 ʛ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ 
ʘʤʙʠʮʠʷ ʥʘ ɽʉ ʟʘ 2030 ʛ. ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʩ    55 % 
ʩʧʨʷʤʦ ʪʝʟʠ ʦʪ 1990 ʛ (European Council conclusions,10-11 December 2020)      

ɽʜʥʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʟʘʣʝʛʥʘʣʠ ʚ  ʆʙʱʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʇʦʣʠʪʠʢʘ 
(ʆʉʇ) ʟʘ ʧʝʨʠʦʜʘ 2021-2027 ʛ. ʩʘ ʩʚʴʨʟʘʥʠ ʩ ʘʤʙʠʮʠʦʟʥʠ ʮʝʣʠ ʚʲʚ ʚʨʲʟʢʘ ʩ 
ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ . ʅʘ ʉʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʚ 
ɽʉ ʝ ʦʧʨʝʜʝʣʝʥʘ  ʢʣʶʯʦʚʘ ʨʦʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʘʥʛʘʞʠʤʝʥʪʠʪʝ ʧʦ ʇʘʨʠʞʢʦʪʦ 
ʩʧʦʨʘʟʫʤʝʥʠʝ (ʚ ʪ.ʯ. ʠ ʧʨʠʝʪʘʪʘ ʠʥʮʠʘʪʠʚʘ ò4 ʟʘ 1000ò :  ʇʦʯʚʠ ʟʘ 
ʧʨʦʜʦʚʦʣʩʪʚʝʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʢʣʠʤʘʪñ) ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʝʫʪʨʘʣʥʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʢʣʠʤʘʪʘ ʯʨʝʟ ʥʦʚʠ ʠʥʪʝʛʨʠʨʘʥʠ ʪʝʭʥʠʢʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʦʧʘʥʩʪʚʘʪʘ ʠ 
ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ï ʧʦʯʚʠ , ʚʦʜʠ ʠ ʘʪʤʦʩʬʝʨʘ (ɺʠʟʠʷ ʥʘ ʆʉʇ 
ʩʣʝʜ 2020).   

ʇʨʝʛʣʝʜʲʪ ʠ ʘʥʘʣʠʟʲʪ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʠ ʜʦʢʫʤʝʥʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʥʪʝʛʨʠʨʘʥʝʪʦ 
ʥʘ ʧʦʣʠʪʠʢʠ ʠ ʤʝʨʢʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ ʟʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʛʨʘʤʝʥ 
ʧʝʨʠʦʜ 2014-2020 ʛ. ʥʘʡ-ʦʙʱʦ ʧʦʢʘʟʚʘʪ ʜʦʙʨʠ ʥʘʤʝʨʝʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʠ ʥʝʜʦʙʨʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʝʟʠ ʥʘʤʝʨʝʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʆʇ.  

ʆʩʦʙʝʥʦʩʪ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ ʝ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʠʤ 
ʥʘ ʭʦʨʠʟʦʥʪʘʣʝʥ ʧʨʠʥʮʠʧ ï ʪ.ʝ., ʚʩʠʯʢʠ ʩʝʢʪʦʨʥʠ ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤʠ ʩʣʝʜʚʘ ʜʘ 
ʚʢʣʶʯʚʘʪ ʤʝʨʢʠ, ʩ ʢʦʠʪʦ ʟʘ ʧʦʩʪʠʛʘʥʝ ʮʝʣʠʪʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʦʣʠʪʠʢʠ ʦʪ ʙʶʜʞʝʪʘ 
ʥʘ ɽʉ ʜʘ ʩʝ ʠʟʨʘʟʭʦʜʚʘʪ ʩʲʦʪʚʝʪʥʦ 20% (ʟʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ) ʠ 25% (ʟʘ 
ʧʝʨʠʦʜʘ 2021-2027 ʛ.). ( Yotova,2019) 

ʎʝʣʪʘ ʥʘ ʪʝʟʠ ʧʨʝʜʣʦʞʝʥʠʷ ʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʆʉʇ ʜʘ ʨʝʘʛʠʨʘ ʥʘ 
ʥʘʩʪʦʷʱʠ ʠ ʙʲʜʝʱʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʢʘʢʪʦ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ   ʢʣʠʤʘʪʘ,   
ʪʘʢʘ ʠ ʜʘ  ʦʙʝʟʧʝʯʠ  ʧʦʜʢʨʝʧʘ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʟʝʤʝʜʝʣʩʢʠ ʩʪʦʧʘʥʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʫʩʪʦʡʯʠʚ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʝʥ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʩʝʢʪʦʨ. 

ɹʲʣʛʘʨʠʷ ʠʟʦʩʪʘʚʘ ʩʝʨʠʦʟʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʣʘʥʦʚʝʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʢʣʠʤʘʪʠʯʝʥ ʥʝʫʪʨʘʣʠʪʝʪ, ʩ ʢʦʠʪʦ ʩʝ ʘʥʛʘʞʠʨʘʪ ʩʪʨʘʥʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʲʶʟ (ɽʉ), ʧʦʢʘʟʚʘ ʧʨʦʝʢʪ ʥʘ ʜʝʪʘʡʣʠʟʠʨʘʥʘ ʩʪʨʘʪʝʛʠʷ ʧʦ ʇʨʠʦʨʠʪʝʪ 4 òʂʨʲʛʦʚʘ ʠ 
ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʘ ʠʢʦʥʦʤʠʢʘñ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʘʟʚʠʪʠʝ "ɹʲʣʛʘʨʠʷ 
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2030" (The National   Development Program ñBulgaria 2030ò).  ʅʘʣʠʮʝ ʩʘ ʩʝʨʠʦʟʥʠ 
ʠʟʦʩʪʘʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʠʣʠʷʪʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʢʨʲʛʦʚʘ ʠʢʦʥʦʤʠʢʘ.  

ʇʦ ʧʦʢʘʟʘʪʝʣʷ Ăɼʷʣ ʥʘ ʢʨʲʛʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʚ ʠʢʦʥʦʤʠʢʘʪʘñ 
ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʩʪʨʘʥʘʪʘ ʜʦʩʪʠʛʘ 4,3%, ʢʦʝʪʦ ʝ ʜʘʣʝʯ ʦʪ ʮʝʣʝʚʘʪʘ ʩʪʦʡʥʦʩʪ 
11,7%. ʇʦʜʦʙʥʦ ʝ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʧʨʠ Ăʀʥʜʝʢʩ ʥʘ ʝʢʦʣʦʛʠʯʥʠʪʝ ʠʥʦʚʘʮʠʠñ, ʢʲʜʝʪʦ 
ʩʪʦʡʥʦʩʪʪʘ ʤʫ ʟʘ ɹʲʣʛʘʨʠʷ ʝ 50 ʧʫʥʢʪʘ, ʠʣʠ ʩ 33% ʧʦ-ʤʘʣʢʦ ʦʪ ʮʝʣʝʚʦʪʦ ʥʠʚʦ  ʟʘ ɽʉ 
ʦʪ 83 ʧʫʥʢʪʘ.  

ʀʟʦʩʪʘʚʘʤʝ  ʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʷ Ăʇʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʨʝʩʫʨʩʠʪʝñ, ʢʘʪʦ ʪʝʢʫʱʘʪʘ 
ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʤʝʨʠʪʝʣʷ ʟʘ ʩʪʨʘʥʘʪʘ ʝ 0,322 ʝʚʨʦ/ʢʛ, ʢʦʝʪʦ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʮʝʣʝʚʦʪʦ 
ʥʠʚʦ ʦʪ 0,64 ʝʚʨʦ/ʢʛ ʠ ʤʥʦʛʦ ʧʦ ʥʠʩʢʦ ʦʪ ʩʨʝʜʥʦʪʦ ʟʘ ɽʉ ʥʠʚʦ ï 2,075 ʝʚʨʦ/ʢʛ. 
ɹʲʣʛʘʨʠʷ ʝ ʧʦʩʣʝʜʥʘ ʚ ɽʉ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʩʠ ʨʝʩʫʨʩʠʪʝ. ʊʦʟʠ 
ʧʦʢʘʟʘʪʝʣ ʠʟʤʝʨʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ (ɹɺʇ) ʠ 
ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ, ʨʘʟʢʨʠʚʘʡʢʠ ʢʦʣʢʦ ʝʬʝʢʪʠʚʥʦ ʩʝ ʧʦʣʟʚʘʪ ʪʝʟʠ 
ʨʝʩʫʨʩʠ.  ʅʘ ʚʲʨʭʘ ʥʘ ʢʣʘʩʘʮʠʷʪʘ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʨʝʩʫʨʩʠʪʝ ʧʨʝʟ ʤʠʥʘʣʘʪʘ 
ʛʦʜʠʥʘ ʧʲʢ ʩʘ ʃʶʢʩʝʤʙʫʨʛ - 3,94 ʝʚʨʦ/ʢʛ, ʍʦʣʘʥʜʠʷ - 3,82 ʝʚʨʦ/ʢʛ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ - 
3,28 ʝʚʨʦ/ʢʛ.  (Iliev, 2020) , (Trifonov et al. 2018) 

ɺ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʩʴʞʘʣʝʥʠʝ ʣʠʧʩʚʘ ʨʝʘʣʠʩʪʠʯʥʘ ʦʮʝʥʢʘ ʟʘ ʚʩʝ ʧʦ 
ʷʩʥʦ ʧʨʦʷʚʘʚʘʱʠʪʝ ʩʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʟʘʩʪʨʘʰʘʚʘʱʠ  
ʠʟʧʴʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʠ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʟʘʜʘʯʠ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ 
ʠʢʦʥʦʤʠʢʘ ï ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʠʟʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ , ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ 
ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ ʯʨʝʟ  ʫʧʨʘʚʣʝʥʠʝ ʟʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 
ïʧʦʯʚʠ , ʚʦʜʘ ʠ ʘʪʤʦʩʬʝʨʝʥ ʚʴʟʜʫʭ ,  ʛʘʨʘʥʪʠʨʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʠ  
ʪʝʨʠʪʦʨʠʠʪʝ.  

ʆʩʥʦʚʥʠʷ ʧʨʦʙʣʝʤ ʧʨʦʠʟʪʠʯʘ ʦʪ ʣʠʧʩʘʪʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʠ ʥʘ   ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʟʘ 
ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʴʮʠ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʧʨʝʨʘʙʦʪʚʘʪʝʣʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʴʨʚʦʜʦʙʠʚ ʠ ʜʴʨʚʦʧʨʝʨʘʙʦʪʢʘ (ʯʠʠʪʦ ʛʦʜʠʰʥʠ 
ʢʦʣʠʯʝʩʪʚʘ ʩʝ ʦʮʝʥʷʚʘʪ ʥʘ ʥʘʜ 9 ʤʠʣ.ʪʦʥʘ ʛʦʜʠʰʥʦ)  ʢʘʪʦ ʨʝʩʫʨʩʠ, ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʠʤ ʯʨʝʟ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ  ʧʨʘʢʪʠʢʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʝʥʝʨʛʠʷ ʠ 
ʟʘʜʴʨʞʘʥʝ ʠ ʩʴʭʨʘʥʝʥʠʝ ʥʘ ʦʨʛʘʥʠʯʝʥ ʚʴʛʣʝʨʦʜ ʚ ʧʦʯʚʠʪʝ (BioCCS ʧʨʘʢʪʠʢʠ) , 
ʠʟʛʨʘʞʜʘʥʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘ ʨʝʛʠʦʥʘʣʥʦ 
ʘʜʘʧʪʠʨʘʥʝ ʢʴʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʛʠʦʥʠʪʝ ʚ 
ɹʴʣʛʘʨʠʷ (Kostov et al.,2019) 

ɺʴʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʧʦʜʭʦʜ  ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʩʤʝʢʯʘʚʘʥʝ ʥʘ 
ʧʨʠʯʠʥʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʯʨʝʟ 
ʦʩʴʱʝʩʪʚʠʤʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʧʨʘʢʪʠʢʠ , ʙʠ ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʠʣʦ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʱʝʪʠ ʥʘʥʝʩʝʥʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʧʨʠʨʦʜʥʠ ʧʨʦʷʚʣʝʥʠʷ ʢʘʪʦ :  ʱʝʪʠʪʝ 
ʚʲʨʭʫ ʩʝʣʩʢʦʪʦ ʠ ʛʦʨʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʦʪ ʟʘʩʫʰʘʚʘʥʠʷ, ʧʦʞʘʨʠ ʠ ʜʨ., ʥʘʨʘʩʪʚʘʥʝʪʦ 
ʥʘ ʯʝʩʪʦʪʘʪʘ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʝʢʩʪʨʝʤʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʩʲʙʠʪʠʷ. (Iordanov  et al., 
2018)   

 

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

 ʆʪʯʠʪʘʡʢʠ ʚʩʝ ʧʦ-ʛʦʣʝʤʠʪʝ ʨʠʩʢʦʚʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
ʚ ʛʣʦʙʘʣʥʠ, ʝʚʨʦʧʝʡʩʢʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʤʘʱʘʙʠ, ɽʉ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʬʦʢʫʩʠʨʘ 
ʧʦʣʠʪʠʢʠʪʝ ʩʠ ʠ ʧʨʝʜʚʠʞʜʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. ʅʝʧʨʠʝʤʣʠʚʦ 
ʝ ʚ ɹʲʣʛʘʨʠʷ ʜʦʩʝʛʘʰʥʠʪʝ ʧʨʘʢʪʠʢʠ ʜʘ ʧʨʦʜʲʣʞʘʪ ʠ ʚ ʩʣʝʜʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ. 
ʅʘʣʠʯʠʝʪʦ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʠ ʇʣʘʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ 
ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ, ʧʨʠʝʪʠ ʦʪ ʄʉ ʥʘ 23.10.2019 ʛ., ʝ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ 
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ʥʝʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ ʟʘ ʘʜʝʢʚʘʪʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʪʝʟʠ ʧʦʣʠʪʠʢʠ ʧʨʝʟ  ʥʦʚʠʷ 
ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ. (National Strategy and  Action Plan, 2019) . 

ɺ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʟʘ ʘʥʘʣʠʟ ʜʦʢʫʤʝʥʪʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʆʉʇ 2021 ï 2027 ʛ. 
ʣʠʧʩʚʘʪ  ʟʘʜʴʣʞʠʪʝʣʥʠʪʝ ʦʮʝʥʢʠ ʟʘ ʤʝʞʜʫʩʝʢʪʦʨʥʠ ʧʦʣʠʪʠʢʠ ʦʩʥʦʚʘʚʘʱʠ ʩʝ ʥʘ 
ʧʨʠʥʮʠʧʠʪʝ ʟʘʣʦʞʝʥʠ ʚ ʥʘʫʢʘʪʘ òʊʝʦʨʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦò  ʟʘ ʦʮʝʥʢʠ  ʥʘ 
ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʣʩʢʠʪʝ ʨʘʡʦʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ 
ʪʷʭʥʘʪʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ , ʝʢʦʣʦʛʠʯʥʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʩʦʮʠʘʣʥʘ 
ʧʨʠʝʤʣʠʚʦʩʪ .   

ʃʠʧʩʚʘʪ ʤʝʨʢʠ   ʥʘ  ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʚʴʚʝʞʜʘʥʝ ʥʘ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʘ 
ʨʝʛʠʦʥʘʣʥʘ ʢʨʴʛʦʚʘ ʠʢʦʥʦʤʠʢʘ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʟʝʤʝʜʝʣʠʝ, ʟʘ  ʘʜʘʧʪʘʮʠʷ ʠ 
ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ , ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʚʩʝ ʧʦ ʷʩʥʦ 
ʧʨʦʷʚʷʚʘʱʠʪʝ ʩʝ  ʧʦʩʣʝʜʠʮʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ,  ʢʘʢʪʦ ʚ ʰʠʨʦʢ ʢʨʴʛ ʦʪ 
ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʝʢʪʦʨʠ ʪʘʢʘ ʠ ʚ ʥʘʡ-ʯʫʩʪʚʠʪʝʣʥʠʪʝ ʟʦʥʠ ʩʚʴʨʟʘʥʠ ʩ  ʟʝʤʝʜʝʣʩʢʠ 
ʜʝʡʥʦʩʪʠ , ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ  ʧʘʩʠʱʘ,  ʛʦʨʠ  , ʟʝʣʝʥʠ ʧʣʦʱʠ ʠ ʧʘʨʢʦʚʝ, ʫʨʙʘʥʠʟʠʨʘʥʠ 
ʪʝʨʠʪʦʨʠʠ ʠ ʜʨ.(Project, 2020) .  ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʴʜʘʪ ʨʘʟʨʘʙʦʪʝʥʠ , 
ʜʝʤʦʥʩʪʠʨʘʥʠ ʠ ʦʮʝʥʝʥʠ  ʟʘ ʧʦʩʣʝʜʚʘʱʦ ʚʴʚʝʞʜʘʥʝ ʯʨʝʟ ʢʦʥʢʨʝʪʥʠ ʨʝʛʠʦʥʘʣʥʠ 
ʩʠʩʪʝʤʠ ʟʘ ʘʥʘʣʠʟ , ʦʮʝʥʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʛʝʥʝʨʠʨʘʥʠ ʚ ʧʦʩʦʯʝʥʠʪʝ ʩʝʢʪʦʨʠ 
ʦʪʧʘʜʴʮʠ ʩ ʮʝʣ ʪʷʭʥʦʪʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʢʘʪʦ ʨʝʩʫʨʩʠ ʧʨʠ ʚʴʚʝʞʜʘʥʝ  ʥʘ 
ʠʥʪʝʛʨʠʨʘʥʠ  ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʘʜʘʧʪʠʨʘʥʝ 
ʢʴʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ , ʚʴʚʝʞʜʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʢʨʴʛʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ 
ʨʝʛʝʥʝʨʘʪʠʚʥʦʪʦ ʟʝʤʝʜʝʣʠʝ , ʩʴʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ 
ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʟʝʣʝʥʘ ʩʜʝʣʢʘ . (Kostov et 
al.,2020) 

  

 ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʠʦʨʠʪʝʪ ʧʨʠ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʆʩʥʦʚʥʠʪʝ    ʧʦʣʠʪʠʢʠ ʚ ʩʝʢʪʦʨ ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʦ 
ʧʨʝʜʣʦʞʝʥʠ ʦʪ  ɽʂ  ʝ  ʠ  ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝʪʦ  ʥʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʴʮʠ ʚ ʩʝʢʪʦʨʘ  
ʢʘʪʦ ʨʝʩʫʨʩ ʟʘ ʦʧʘʟʚʘʥʝ ʠ ʚʴʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ ʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ, 
ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʦʨʛʘʥʠʟʤʠʪʝ,  ʦʧʘʟʚʘʥʝ ʦʪ ʟʘʤʴʨʩʷʚʘʥʝ ʥʘ ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ ʠ 
ʘʪʤʦʩʬʝʨʥʠʷ ʚʴʟʜʫʭ, ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ  ʠ  ʘʜʘʧʪʠʨʘʥʝ  ʢʴʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 
ʧʨʦʤʝʥʠ.    

ɿʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʦ ʛʦʨʝ ʧʨʦʙʣʝʤʠ , ʣʠʧʩʘʪʘ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠ ʠ 
ʩʦʮʠʘʣʥʦ ʧʨʠʝʤʣʠʚʠ ʤʝʨʢʠ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʠ ʜʦʢʫʤʝʥʪʠ  ʝ ʥʝʦʙʭʦʜʠʤʦ ʩ 
ʮʝʣʝʥʘʩʦʯʝʥʠ ʜʝʡʩʪʚʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʩʝʢʪʦʨ ʩʝʣʩʢʦ ʠ ʛʦʨʩʢʦ 
ʩʪʦʧʘʥʩʪʚʦ ʜʘ ʙʴʜʘʪ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʧʨʝʜʚʠʜʝʥʠ ʤʝʨʢʠ ʚ ʥʦʚʘʪʘ ʆʉʇ 2021 ï 2027 ʛ. 
ʟʘ ʦʩʴʱʝʩʪʚʷʚʘʥʝ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʚʴʚʝʞʜʘʥʝ ʥʘ 
ʥʠʩʢʦʚʴʛʣʝʨʦʜʥʘ ʨʝʛʠʦʥʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ʢʘʢʪʦ ʟʘ ʨʝʩʫʨʩʥʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ 
ʦʪʧʘʜʴʮʠ ʦʪ ʩʝʢʪʦʨʠ ʩʝʣʩʢʦ ʠ ʛʦʨʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʧʨʝʨʘʙʦʪʚʘʱʘ ʧʨʦʤʠʰʣʝʥʦʩʪ, 
ʪʘʢʘ  ʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ  ʘʜʘʧʪʘʮʠʷ ʢʴʤ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ 
ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ .  
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ʈʝʟʶʤʝ 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʘ ʧʦʢʘʟʘʥʠ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʨʘʟʤʝʨʥʠʪʝ ʠ ʪʝʛʣʦʚʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʣʫʯʝʥʠʷ ʪʦʨ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ 
ʷʢʦʩʪʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ. ʆʪʙʝʣʷʟʘʥʠ ʩʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʪʝ ʪʦʨʦʚʝ ʚ ʛʨʘʥʫʣʠʨʘʥ ʚʠʜ. 

ʂʣʶʯʝʚʠ ʜʫʤʠ: ʛʨʘʥʫʣʠʨʘʥ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʦʩʪʥʠʪʝ ʩʚʦʡʩʪʚʘ, PDI (Pellet Durability Index). 

 

Resume 

This article shows the main physical and mechanical characteristics of granular 
organomineral fertilizer. The dimensional and weight characteristics of the obtained 
fertilizer are determined. As a result of the study, the strength properties of the granules 
were determined. The advantages of using organomineral fertilizers in granular form are 
noted. 

Key words: granular organomineral fertilizer, physico-mechanical characteristics, PDI 
(Pellet Durability Index). 

 

 

ɺʒɺɽɼɽʅʀɽ  

ʉ ʭʠʤʠʟʘʮʠʷʪʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʜʝʩʝʪʠʣʝʪʠʷ, ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠ ʪʦʨʦʚʝ ʧʨʠʜʦʙʠ ʦʩʦʙʝʥʘ ʘʢʪʫʘʣʥʦʩʪ. ʆʨʛʘʥʦʤʠʥʝʨʘʣʥʠʪʝ 
ʪʦʨʦʚʝ ʩʲʜʲʨʞʘʪ ʙʘʣʘʥʩʠʨʘʥ ʩʲʩʪʘʚ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʠ ʤʠʢʨʦʝʣʝʤʝʥʪʠ, 
ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʦʙʠʚʠʪʝ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʢʫʣʪʫʨʠ ʠ ʟʘ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʥʝʡʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ (Enakiev et al., 2010). 
ʍʨʘʥʠʪʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩʝ ʥʘʤʠʨʘʪ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦ ʟʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʧʦʯʚʝʥʘʪʘ 
ʤʠʢʨʦʬʣʦʨʘ ʩʲʯʝʪʘʥʠʝ, ʙʲʨʟʦ ʩʝ ʨʘʟʪʚʘʨʷʪ ʚʲʚ ʚʦʜʘ ʠ ʩʝ ʫʩʚʦʷʚʘʪ ʣʝʩʥʦ. 
ʈʘʟʰʠʨʷʚʘ ʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʪʠʧʦʚʝʪʝ ʤʘʰʠʥʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ ʚʲʚ ʚʠʜ 
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ʧʦʜʭʦʜʷʱ ʟʘ ʚʥʘʩʷʥʝ ʚ ʧʦʯʚʘʪʘ, ʢʘʢʪʦ ʠ ʟʘ ʩʘʤʦʪʦ ʚʥʘʩʷʥʝ ʚ ʧʦʯʚʘʪʘ (Bozhkov, 
2020). 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷ ʪʦʨ, ʧʨʠ ʬʝʨʤʝʥʪʘʮʠʷʪʘ,  ʧʨʦʪʠʯʘ 
ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʥʘ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ ʚ 
ʪʦʨʘ ʩʝ ʟʘʧʘʟʚʘʪ ʚʩʠʯʢʠʪʝ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ (Belopukhov et al., 2019).  
ʆʨʛʘʥʠʯʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʝ ʨʘʟʣʘʛʘʪ ʢʘʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʩʲʝʜʠʥʝʥʠʷ ʩ ʧʦ-ʧʨʦʩʪʘ 
ʤʦʣʝʢʫʣʥʘ ʚʝʨʠʛʘ ʚ ʜʦʩʪʲʧʥʠ ʬʦʨʤʠ. ʆʩʥʦʚʥʦ ʩʝ ʨʘʟʣʘʛʘʪ ʥʝʩʪʘʙʠʣʥʠʪʝ ʦʨʛʘʥʠʯʥʠ 
ʩʲʝʜʠʥʝʥʠʷ, ʧʦʚʝʯʝ ʦʪ ʢʦʠʪʦ ʩʘ ʫʩʪʦʡʯʠʚʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʭʠʤʠʯʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ, 
ʥʘʧʨʠʤʝʨ ʭʘʣʦʛʝʥʥʦʦʨʛʘʥʠʯʥʠʪʝ ʠ ʥʠʪʨʦʘʨʦʤʘʪʥʠʪʝ (Enakiev, 2013). ʇʦʨʘʜʠ ʪʦʚʘ 
ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷ ʪʦʨ ʥʷʤʘ ʤʠʨʠʟʤʘ, ʢʦʷʪʦ ʝ ʩʚʦʡʩʪʚʝʥʘ ʟʘ ʠʟʭʦʜʥʠʷ ʩʫʙʩʪʨʘʢʪ. 
ʈʘʟʣʘʛʘʥʝʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ ʭʫʤʠʥʦʚʠ ʚʝʱʝʩʪʚʘ, 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʦʠʪʦ ʜʦʩʪʠʛʘ 25-30%, ʢʦʝʪʦ ʝ ʚʘʞʥʦ ʫʩʣʦʚʠʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 
ʙʣʘʛʦʧʨʠʷʪʝʥ ʙʘʣʘʥʩ ʥʘ ʭʫʤʫʩʘ ʠ ʥʘ ʝʥʝʨʛʠʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʦʯʚʘʪʘ. ʇʦʨʘʜʠ ʪʝʟʠ 
ʧʨʠʯʠʥʠ ʧʦʣʫʯʝʥʠʷʪ ʪʦʨ ʝ ʥʘʧʲʣʥʦ ʦʙʝʟʟʘʨʘʟʝʥ ʦʪ ʧʘʪʦʛʝʥʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ, ʩʣʝʜ 
ʬʝʨʤʝʥʪʘʮʠʷʪʘ (Enakiev et al., 2016). 

ɼʦʙʘʚʢʘʪʘ ʥʘ ʬʦʩʬʦʨʥʠ ʪʦʨʦʚʝ, ʬʦʩʬʦʨʠʪʥʦ ʙʨʘʰʥʦ, ʢʘʣʠʝʚ ʭʣʦʨʠʜ, ʚʘʨʦʚʠʢ, 
ʢʘʨʙʘʤʠʜ, ʘʤʦʥʠʝʚ ʩʫʣʬʘʪ, ʘʤʦʥʠʝʚʠ ʬʦʩʬʘʪʠ ʠ ʜʨʫʛʠ ʥʝʦʨʛʘʥʠʯʥʠ ʚʝʱʝʩʪʚʘ 
ʧʦʜʦʙʨʷʚʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʪʝ ʪʦʨʦʚʝ (Baibekov et al., 2020). ʊʝ ʠʤʘʪ 
ʧʦ-ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ. ʊʷʭʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʩʲʦʪʥʦʰʝʥʠʝ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ. ʆʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷʪ ʪʦʨ ʩʲʜʲʨʞʘ 
ʙʠʦʣʦʛʠʯʥʠ ʘʢʪʠʚʥʠ ʩʪʠʤʫʣʘʪʦʨʠ ʟʘ ʨʘʩʪʝʞʘ ʥʘ ʨʘʩʪʝʥʠʷʪʘ, ʚʠʪʘʤʠʥʠ ʦʪ ʛʨʫʧʘ ĂBò, 
ʢʦʠʪʦ ʘʢʪʠʚʥʦ ʚʣʠʷʷʪ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ (Markov et al., 2008).  

 

ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ ʦʧʨʝʜʝʣʷʪ 
ʭʘʨʘʢʪʝʨʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʥʘ ʛʨʘʥʫʣʠʨʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʦ ʤʝʭʘʥʠʟʠʨʘʥʦ 
ʚʥʘʩʷʥʝ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷ ʪʦʨ ʚ ʧʦʯʚʘʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʪʝ ʩʘ ʠʟʭʦʜʥʘ ʙʘʟʘ ʟʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʦʮʝʥʢʘ ʥʘ ʤʘʰʠʥʠʪʝ, ʢʦʠʪʦ ʠʟʚʲʨʰʚʘʪ ʤʘʥʠʧʫʣʘʮʠʠʪʝ ʩ ʛʨʘʥʫʣʠʪʝ ʦʪ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʜʦ ʩʚʦʝʪʦ ʢʨʘʡʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï ʥʘʪʦʨʷʚʘʥʝʪʦ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʧʣʦʱʠ (Assenov & Enakiev, 2012; Enakiev & Assenov, 2012). 

ɻʨʘʥʫʣʠʨʘʥʠʷʪ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʪʠʯʠ ʪʦʨ ʝ ʥʦʚ ʧʨʦʜʫʢʪ ʚ 
ʙʲʣʛʘʨʩʢʦʪʦ ʟʝʤʝʜʝʣʠʝ. ʇʦʨʘʜʠ ʪʦʚʘ ʥʝ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 
ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ ʦʪ ʪʦʟʠ ʪʦʨ. ʃʠʧʩʚʘʪ ʧʲʣʥʠ ʠ ʪʦʯʥʠ 
ʩʚʝʜʝʥʠʷ ʢʘʢʪʦ ʠ ʠʟʭʦʜʥʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʤʘʰʠʥʠʪʝ ʠ 
ʩʲʦʨʲʞʝʥʠʷʪʘ. ɿʘ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʥʷʢʦʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ 
ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝʪʦ, ʩʲʭʨʘʥʝʥʠʝʪʦ ʠ ʚʥʘʩʷʥʝʪʦ ʚ 
ʧʦʯʚʘʪʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. 

ʇʦ-ʚʘʞʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ, ʢʦʠʪʦ ʧʨʷʢʦ ʚʣʠʷʷʪ ʥʘ 
ʤʘʰʠʥʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠʤ ʠ ʪʦʨʝʥʝʪʦ ʩ ʪʷʭ, ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʤʝʨʥʘʪʘ ʠ 
ʪʝʛʣʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʛʨʘʥʫʣʠʪʝ ʠ ʷʢʦʩʪʥʠʪʝ ʠʤ ʢʘʯʝʩʪʚʘ (Markov et al., 2007). 

ʗʢʦʩʪʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ 
ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠʤ ʩʨʝʱʫ ʨʘʟʨʫʰʘʚʘʥʝ ʠ ʥʘʪʨʦʰʘʚʘʥʝ. ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʷʢʦʩʪʥʠʪʝ 
ʢʘʯʝʩʪʚʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʘ ʧʘʨʘʤʝʪʲʨʘ ï ʩʠʣʘʪʘ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝ ʠ ʟʜʨʘʚʠʥʘ ʥʘ 
ʛʨʘʥʫʣʠʪʝ. 

ʉʠʣʘʪʘ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʥʘʪʠʩʢ ʥʘ ʛʨʘʥʫʣʠʪʝ ʚ ʦʩʝʚʦ ʠ ʨʘʜʠʘʣʥʦ 
ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʝʥ ʫʨʝʜ (Markov et al., 2007). ʂʨʠʪʝʨʠʡ ʟʘ 
ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʛʨʘʥʫʣʠʪʝ ʝ ʧʨʦʮʝʥʪʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʘʩʘʪʘ ʥʘ ʮʝʣʠʪʝ ʛʨʘʥʫʣʠ ʦʪ 
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ʦʙʱʘʪʘ ʤʘʩʘ ʛʨʘʥʫʣʠ, ʚʲʨʪʝʥʠ ʚ ʙʘʨʘʙʘʥ ʩ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʤʝʨʠ. ʄʝʪʦʜʠʢʘ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʥʫʣʠ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ɸʤʝʨʠʢʘʥʩʢʘʪʘ 
ʘʩʦʮʠʘʮʠʷ ʥʘ ʘʛʨʦ- ʠ ʙʠʦʠʥʞʝʥʝʨʠʪʝ ï ASABE ʠ ʚʲʚʝʜʝʥʘ ʢʘʪʦ ʩʪʘʥʜʘʨʪ S 
269.4/1991 (ISO 17831-1). 

 

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

ʉʲʱʝʩʪʚʫʚʘʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠ ʪʦʨʦʚʝ. 
ɽʜʥʘ ʦʪ ʪʷʭ ʝ ʛʨʘʥʫʣʠʨʘʥʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ʧʨʝʩʦʚʘʥʝ. ɻʨʘʥʫʣʠʨʘʥʝʪʦ ʧʦ ʤʝʪʦʜʘ ʥʘ 
ʧʨʝʩʦʚʘʥʝ, ʪ.ʝ. ʫʧʣʲʪʥʷʚʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʥʰʥʠ ʩʠʣʠ, ʝ ʦʩʥʦʚʘʥʦ ʥʘ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʣʲʪʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ. ʊʦʚʘ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʟʜʨʘʚʠʪʝ 
ʢʦʭʝʟʠʦʥʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʯʘʩʪʠʮʠʪʝ ʧʨʠ ʪʷʭʥʦʪʦ ʫʧʣʲʪʥʝʥʠʝ (Enakiev, 2012). 
ɻʨʘʥʫʣʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥʠʷ ʪʦʨ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʤʦʞʝ ʧʦʣʫʯʝʥʠʷʪ ʪʦʨ 
ʜʘ ʩʝ ʚʥʘʩʷ ʚ ʧʦʯʚʘʪʘ ʤʝʭʘʥʠʟʠʨʘʥʦ, ʪʲʡ ʢʘʪʦ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʨʝʜʩʪʚʘ ʥʘ 
ʤʝʭʘʥʠʟʘʮʠʷ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʚʥʘʩʷ ʚ ʧʦʯʚʘʪʘ ʚ ʥʘʩʠʧʥʦ ʠ ʧʨʘʭʦʦʙʨʘʟʥʦ 
ʩʲʩʪʦʷʥʠʝ (Enakiev & Belopukhov, 2012). ʅʘ ʬʠʛ. 1 ʝ ʧʦʢʘʟʘʥ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ ʚ 
ʛʨʘʥʫʣʠʨʘʥ ʚʠʜ, ʧʦʣʫʯʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʪʠʯʠ ʪʦʨ. 

 

 

ʌʠʛ. 1. ɻʨʘʥʫʣʠʨʘʥ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ 

 

ɻʨʘʥʫʣʘʪʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʚ ʧʦʯʚʘʪʘ ʜʝʡʩʪʚʘ 
ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. ɹʘʚʥʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ 
ʚʝʱʝʩʪʚʘ ʦʩʠʛʫʨʷʚʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʜʦʩʪʲʧ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʟʘ ʨʘʩʪʝʥʠʷʪʘ, 
ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʠʷ ʭʫʤʫʩ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʦʜʚʠʞʥʠ, ʭʫʤʠʥʦʚʠ ʢʠʩʝʣʠʥʠ, 
ʢʦʠʪʦ ʩʪʠʤʫʣʠʨʘʪ ʨʘʩʪʝʞʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ.  

ɻʨʘʥʫʣʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ, ʧʦʣʫʯʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʪʠʯʠ ʪʦʨ, ʩʝ 
ʠʟʚʲʨʰʚʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ ʀʇɸɿʈ "ʅ. ʇʫʰʢʘʨʦʚ" ʩ ʨʦʣʢʦʚʠ ʠʟʪʣʘʩʢʚʘʱʠ ʤʘʰʠʥʠ 
ʩ ʚʝʨʪʠʢʘʣʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʘ ʤʘʪʨʠʮʘ. ʊʝ ʨʘʙʦʪʷʪ ʩ ʧʦ-ʥʠʩʲʢ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ, 
ʧʦʣʫʯʘʚʘʪ ʩʝ ʛʨʘʥʫʣʠ ʩ ʝʜʥʘʢʚʘ ʟʜʨʘʚʠʥʘ, ʨʘʙʦʪʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠʤʘʪ ʧʦ-ʛʦʣʷʤʘ 
ʜʲʣʛʦʪʨʘʡʥʦʩʪ. ʇʦʜʤʷʥʘʪʘ ʥʘ ʤʘʪʨʠʮʘʪʘ ʠ ʨʝʛʫʣʠʨʘʥʝʪʦ ʥʘ ʭʣʘʙʠʥʘʪʘ ʤʝʞʜʫ 
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ʤʘʪʨʠʮʘʪʘ ʠ ʨʦʣʢʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʙʲʨʟʦ ʠ ʣʝʩʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʛʨʘʥʫʣʠ ʦʪ 
ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩ ʨʘʟʣʠʯʥʠ ʨʘʟʤʝʨʠ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʛʨʘʥʫʣʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʧʨʝʩʦʚʘʥʝ ʤʘʩʦʚʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʤʘʪʨʠʮʠ ʩ ʜʠʘʤʝʪʲʨ ʥʘ ʦʪʚʦʨʠʪʝ 6 mm. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʛʨʘʥʫʣʠ ʩ ʧʦ-ʤʘʣʲʢ 
ʜʠʘʤʝʪʲʨ ʝ ʩʚʲʨʟʘʥʦ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʷ ʨʘʟʭʦʜ ʥʘ 
ʝʥʝʨʛʠʷ. 

ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʦ-ʛʦʣʷʤʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʧʨʠ ʤʝʭʘʥʠʟʠʨʘʥʦʪʦ ʪʦʨʝʥʝ, ʩʝ 
ʧʨʝʧʦʨʲʯʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʥʷʢʦʣʢʦ ʫʩʣʦʚʠʷ: ʤʠʥʠʤʘʣʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ 
ʛʨʘʥʫʣʠʪʝ lʛʨ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʜʠʘʤʝʪʲʨʘ dʛʨ: 

min lʛʨ. = dʛʨ. ï (ʦʢʦʣʦ 6 mm); 

ʤʘʢʩʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʛʨʘʥʫʣʠʪʝ lʛʨ. ʪʨʷʙʚʘ ʜʘ ʝ: 

max lʛʨ. = 2,5dʛʨ. ï (ʦʢʦʣʦ 15 mm). 

 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʤʝʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ 
ʪʦʨ 

ɼʠʘʤʝʪʲʨʲʪ ʠ ʜʲʣʞʠʥʘʪʘ ʩʘ ʦʩʥʦʚʥʠʪʝ ʨʘʟʤʝʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʛʨʘʥʫʣʠ. ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʥʘ 
ʤʘʰʠʥʠʪʝ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʦ ʚʥʘʩʷʥʝ ʥʘ ʛʨʘʥʫʣʠʪʝ ʚ ʧʦʯʚʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʜʠʘʤʝʪʲʨʘ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʨʘʥʫʣʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʤʠʥʠʤʘʣʝʥ 
ʩʧʝʮʠʬʠʯʝʥ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ, ʩʘ ʜʘʜʝʥʠ ʚ ʪʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʏʠʩʣʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʠʘʤʝʪʲʨʘ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʨʘʥʫʣʠʪʝ  

 

ˉ ʇʦʢʘʟʘʪʝʣʠ 
ɼʠʘʤʝʪʲʨ,  

mm 

ɼʲʣʞʠʥʘʪʘ,  

mm 

1 ʄʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ 5,6 6,8 

2 ʄʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ 6,0 12,8 

3 ʉʨʝʜʥʘ ʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ 5,85 10,68 

4 ʉʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ 0,091 1,565 

5 ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʚʘʨʠʘʮʠʷ 0,015 0,146 

6 ʄʦʜʘ 5,8 12 

7 ʄʝʜʠʘʥʘ 5,8 11,2 

8 ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʘʩʠʤʝʪʨʠʷ -0,040 -0,851 

9 ɽʢʩʮʝʩ -0,050 -0,375 

10 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘ X (%) 0,009 0,156 

11 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘ S 0,006 0,111 

12 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘ V 0,001 0,010 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʜʠʘʤʝʪʨʠʪʝ ʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʛʨʘʥʫʣʠʪʝ 
ʚʘʨʠʨʘʪ ʚ ʥʝʟʥʘʯʠʪʝʣʥʠ ʛʨʘʥʠʮʠ, ʘ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʚʘʨʠʘʮʠʷ ʝ 0,015 ʠ 0,147. 

 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʛʣʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ 
ʪʦʨ 

ʂʲʤ ʪʝʛʣʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʥʫʣʠʪʝ ʩʝ ʦʪʥʘʩʷʪ: ʤʘʩʘʪʘ ʥʘ ʦʪʜʝʣʥʘʪʘ 
ʛʨʘʥʫʣʘ Mʛʨ., g; ʦʙʝʤʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ ʛʨʘʥʫʣʘʪʠʪʝ Dʧʣ., kg/m3 ʠ ʦʙʝʤʥʘʪʘ ʤʘʩʘ ʥʘ 
ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʛʨʘʥʫʣʠ Mʦʙ., kg/m3. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʝʪʦ ʩʘ ʜʘʜʝʥʠ ʚ ʪʘʙʣʠʮʘ 
2.  

 

ʊʘʙʣʠʮʘ 2 

ʏʠʩʣʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʩʘʪʘ ʥʘ ʝʜʥʘ ʛʨʘʥʫʣʘ, ʦʙʝʤʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ 
ʛʨʘʥʫʣʘʪʘ ʠ ʦʙʝʤʥʘʪʘ ʤʘʩʘ ʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʛʨʘʥʫʣʠ 

 

ʆʩʥʦʚʥʠʪʝ ʨʘʟʤʝʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʥʫʣʠ ʩʘ: ʜʠʘʤʝʪʲʨʲʪ ʝ 5,9 
mm, ʠ ʜʲʣʞʠʥʘʪʘ 10,7 mm. ʊʝʛʣʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʥʫʣʠʪʝ ʩʘ: ʤʘʩʘʪʘ ʥʘ 
ʦʪʜʝʣʥʘʪʘ ʛʨʘʥʫʣʘ Mʛʨ = 0,36 g, ʦʙʝʤʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ ʛʨʘʥʫʣʠʪʝ Dʧʣ. = 1264 kg/m3 ʠ 
ʦʙʝʤʥʘʪʘ ʤʘʩʘ ʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʛʨʘʥʫʣʠ Mʦʙ. = 862 kg/m3. ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʰʠʥʠʪʝ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʦ 
ʚʥʘʩʷʥʝ ʥʘ ʛʨʘʥʫʣʠʪʝ ʚ ʧʦʯʚʘʪʘ.  

ʂʘʯʝʩʪʚʦʪʦ ʥʘ ʛʨʘʥʫʣʠʪʝ ʩʝ ʧʨʠʝʤʘ ʢʘʪʦ ʪʷʭʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝ. 
ʀʟʠʩʢʚʘʥʝʪʦ ʟʘ ʪʘʢʘʚʘ ʟʜʨʘʚʠʥʘ ʝ ʧʨʦʜʠʢʪʫʚʘʥʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ 
ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʮʷʣʦʩʪ ʥʘ ʛʨʘʥʫʣʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ, ʩʲʭʨʘʥʝʥʠʝ ʠ 

ˉ ʇʦʢʘʟʘʪʝʣʠ 

ʄʘʩʘ ʥʘ 

ʝʜʥʘ 

ʛʨʘʥʫʣʘ,  

g 

ʆʙʝʤʥʘ 
ʧʣʲʪʥʦʩʪ 
ʥʘ 

ʛʨʘʥʫʣʠʪʝ, 

kg/m3 

ʆʙʝʤʥʘʪʘ 
ʤʘʩʘ ʥʘ 
ʩʲʚʢʫʧʥʦʩʪ 
ʦʪ ʛʨʘʥʫʣʠ, 

kg/m3 

1 ʄʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ 0,2 901,6 848,2 

2 ʄʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ 0,5 1604,6 874,7 

3 ʉʨʝʜʥʘ ʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ 0,363 1263,6 862,28 

4 ʉʨʝʜʥʦ ʢʚʘʜʨʘʪʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ 0,065 0,134 8,871 

5 ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʚʘʨʠʘʮʠʷ 0,178 0,106 0,010 

6 ʄʦʜʘ 0,4 1,306 ï 

7 ʄʝʜʠʘʥʘ 0,4 1,273 860,9 

8 ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʘʩʠʤʝʪʨʠʷ -0,615 -0,141 0,171 

9 ɽʢʩʮʝʩ 0,321 0,501 -0,936 

10 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘX (%) 0,006 0,013 0,887 

11 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘ S 0,004 0,009 0,630 

12 ʉʨʝʜʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ ʥʘ V 0,013 0,007 0,0007 
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ʜʨʫʛʠ ʤʘʥʠʧʫʣʘʮʠʠ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ ʷʢʦʩʪʥʠʪʝ 
ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ. ʄʘʢʩʠʤʘʣʥʘ ʟʜʨʘʚʠʥʘ ʥʘ ʛʨʘʥʫʣʠʪʝ 98,8% ʝ ʧʦʣʫʯʝʥʘ ʧʨʠ 
ʚʣʘʞʥʦʩʪ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷ ʪʦʨ 25%, ʜʲʣʞʠʥʘ ʥʘ ʢʘʥʘʣʠʪʝ ʥʘ ʤʘʪʨʠʮʘʪʘ 19 mm 
ʠ ʯʝʩʪʦʪʘ ʥʘ ʚʲʨʪʝʥʝ ʥʘ ʤʘʪʨʠʮʘʪʘ 220 min-1. 

ʅʘ ʬʠʛ. 2 ʝ ʧʦʢʘʟʘʥʘ ʢʨʠʚʘʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʥʫʣʠ. 

Histogram: M,gr
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ʌʠʛ. 2. ʂʨʠʚʘʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʥʫʣʠ 

 

ɻʨʘʥʫʣʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ ʝ ʠʟʚʲʨʰʝʥʦ ʩ ʦʧʠʪʥʘʪʘ ʣʘʙʦʨʘʪʦʨʥʘ 
ʫʨʝʜʙʘ ʧʨʠ ʩʨʝʜʝʥ ʨʘʟʤʝʨ ʥʘ ʯʘʩʪʠʮʠʪʝ ʥʘ ʪʦʨʘ ï 1,55 mm. 

 

ɿɸʂʃʖʏɽʅʀɽ 

1. ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʘ ʧʦʢʘʟʘʥʠ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʛʨʘʥʫʣʠʨʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ. ʊʦʡ ʠʤʘʪ ʨʝʜʠʮʘ ʧʨʝʜʠʤʩʪʚʘ ʧʨʝʜ ʤʠʥʝʨʘʣʥʠʷ 
ʠ ʦʨʛʘʥʠʯʥʠʷ ʪʦʨ. ʄʠʥʝʨʘʣʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚ ʪʷʭ ʦʩʠʛʫʨʷʚʘʪ ʙʲʨʟʦʪʦ ʠʤ ʜʝʡʩʪʚʠʝ, ʘ 
ʦʨʛʘʥʠʯʥʠʪʝ ï ʩʥʘʙʜʷʚʘʪ ʨʘʩʪʝʥʠʷʪʘ ʧʨʝʟ ʮʝʣʠʷ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ. ʆʩʚʝʥ ʪʦʚʘ, 
ʪʝ ʚʥʘʩʷʪ ʚ ʧʦʯʚʘʪʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʠ ʟʥʘʯʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʟʥʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. 

2. ɻʨʘʥʫʣʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʝʥ ʪʦʨ, ʧʦʣʫʯʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʪʠʯʠ ʪʦʨ, ʩʝ 
ʠʟʚʲʨʰʚʘ ʩ ʨʦʣʢʦʚʘ ʠʟʪʣʘʩʢʚʘʱʘ ʤʘʰʠʥʘ ʩ ʚʝʨʪʠʢʘʣʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʘ ʤʘʪʨʠʮʘ. ʊʷ 
ʨʘʙʦʪʠ ʩ ʧʦ-ʥʠʩʲʢ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ, ʧʦʣʫʯʘʚʘʪ ʩʝ ʛʨʘʥʫʣʠ ʩ ʝʜʥʘʢʚʘ ʟʜʨʘʚʠʥʘ, 
ʨʘʙʦʪʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠʤʘʪ ʧʦ-ʛʦʣʷʤʘ ʜʲʣʛʦʪʨʘʡʥʦʩʪ.  

3. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʨʘʟʤʝʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʥʫʣʠ: 
ʜʠʘʤʝʪʲʨʲʪ ʝ 5,9 mm, ʠ ʜʲʣʞʠʥʘʪʘ 10,7 mm. ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ 
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ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʰʠʥʠʪʝ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʦ ʚʥʘʩʷʥʝ ʥʘ 
ʛʨʘʥʫʣʠʪʝ ʚ ʧʦʯʚʘʪʘ.  

4. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʪʝʛʣʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʨʘʥʫʣʠʪʝ: ʤʘʩʘʪʘ ʥʘ ʦʪʜʝʣʥʘʪʘ 
ʛʨʘʥʫʣʘ Mʛʨ = 0,36 g,. ʦʙʝʤʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ ʛʨʘʥʫʣʠʪʝ Dʧʣ. = 1264 kg/m3 ʠ ʦʙʝʤʥʘʪʘ 
ʤʘʩʘ ʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʛʨʘʥʫʣʠ Mʦʙ. = 862 kg/m3. 

5. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʷʢʦʩʪʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʛʨʘʥʫʣʠʪʝ. 
ʄʘʢʩʠʤʘʣʥʘ ʟʜʨʘʚʠʥʘ ʥʘ ʛʨʘʥʫʣʠʪʝ 98,8% ʝ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʣʘʞʥʦʩʪ ʥʘ 
ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠʷ ʪʦʨ 25%, ʜʲʣʞʠʥʘ ʥʘ ʢʘʥʘʣʠʪʝ ʥʘ ʤʘʪʨʠʮʘʪʘ 19 mm ʠ ʯʝʩʪʦʪʘ ʥʘ 
ʚʲʨʪʝʥʝ ʥʘ ʤʘʪʨʠʮʘʪʘ 220 min-1. 
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ʈɽɿʖʄɽ 

ɿʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʧʦ ʩʚʦʷʪʘ ʩʠ ʩʲʱʥʦʩʪ ʝ ʚʠʜ ʥʝʜʚʠʞʠʤ ʠʤʦʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ - ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʠʟʥʝʩ, ʠʥʚʝʩʪʠʮʠʠ, ʝʢʦʣʦʛʠʷ ʠ ʪ.ʥ.. 
ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ ʝ ʚʘʞʥʦ ʟʘ ʢʨʘʡʥʠʷ ʩʦʙʩʪʚʝʥʠʢ ï ʬʠʟʠʯʝʩʢʦ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦ ʣʠʮʝ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ, ʦʩʦʙʝʥʦ ʩʣʝʜ 2010ʛ ï ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʣʝʜ 
ʧʨʠʝʤʘʥʝʪʦ ʥʠ ʚ ɽʉ, ʧʘʟʘʨʲʪ ʠ ʮʝʥʠʪʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʨʘʟʚʠ ʩ 
ʧʨʦʤʝʥʣʠʚʠ ʠ ʜʠʥʘʤʠʯʥʠ ʪʝʤʧʦʚʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʟʘ ʧʘʟʘʨʥʠ ʮʝʥʠ ʥʘ 
ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʚ ɹʲʣʛʘʨʠʷ, ʯʝ ʤʦʞʝ ʜʘ ʛʦʚʦʨʠʤ ʩʣʝʜ 2000ʛ., ʢʦʛʘʪʦ ʨʝʘʣʥʦ 
ʧʨʠʢʣʶʯʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʦʙʩʪʚʝʥʦʩʪʪʘ ʥʘ ʟʝʤʷʪʘ ʫ ʥʘʩ. 

ʉʪʘʪʠʷʪʘ ʠʟʩʣʝʜʚʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʨʘʩʪʚʘʱʠʪʝ ʧʘʟʘʨʥʠ ʮʝʥʠ ʥʘ 
ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ ʠ ʦʙʱʦ ʟʘ ʩʪʨʘʥʘʪʘ ʥʠ ʟʘ ʜʝʩʝʪ ʛʦʜʠʰʝʥ 
ʧʝʨʠʦʜʘ ʦʪ 2010 ʜʦ 2019 ʛʦʜʠʥʘ ʚʢʣʶʯʠʪʝʣʥʦ. ɿʘ ʘʥʘʣʠʟʠʪʝ ʠ ʧʨʦʫʯʚʘʥʠʷʪʘ ʧʦ 
ʪʝʤʘʪʘ ʦʩʥʦʚʥʦ ʩʘ ʧʦʣʟʚʘʥʠ ʙʘʟʘʪʘ ʦʪ ʜʘʥʥʠ ʥʘ ʅʘʮʠʦʥʘʣʝʥ ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ 
ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʘʟʘʨʥʠ ʮʝʥʠ, ʧʘʟʘʨʥʠ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ, ʧʘʟʘʨ ʥʘ ʟʝʤʷ, 
ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ, ʧʘʟʘʨ ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ. 

 

SUMMARY 

Agricultural land is inherently a type of real estate that can be used for various purposes - 
production, business, investment, ecology, etc .. For this reason, the state and 
development of market prices of agricultural land in Bulgaria is important for the ultimate 
owner - a natural or legal person. 

In the last two decades, especially after 2010 - a few years after our accession to the EU, 
the market and prices of agricultural land in Bulgaria have developed at alternating and 
dynamic pace. It should be noted that we can talk about market prices of agricultural land 
in Bulgaria after 2000, when the restoration of most of the land ownership in our country 
was actually completed. 

The article examines the state and development of rising market prices of agricultural land 
by statistical zones and for our country as a whole for a ten-year period from 2010 to 2019. 
including. The databases of the National Statistical Institute of the Republic of Bulgaria 
were mainly used for the analyzes and surveys on the topic. 
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Key words: market prices, market prices of agricultural land, land market, real estate, 
agricultural land market. 

 

ɺʲʚʝʜʝʥʠʝ 

ʉʣʝʜʚʘʡʢʠ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʘʩʪʝʞ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ 
ʟʝʤʝʜʝʣʠʝʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ, ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʠ 
ʧʘʟʘʨʘ ʠʤ ʩʝ ʨʘʟʚʠʚʘʰʝ ʭʘʦʪʠʯʥʦ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʩ ʥʘʧʨʝʜʲʢʘ ʠ ʤʦʜʝʨʥʠʟʠʨʘʥʝʪʦ 
ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʠ ɽʚʨʦʧʝʡʩʢʘ ʠʢʦʥʦʤʠʢʘ, ʠ ʥʘʩʦʯʚʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣ ʜʦʚʝʜʝ ʜʦ ʝʜʠʥ ʜʠʥʘʤʠʯʝʥ ʧʘʟʘʨ 
ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʫ ʥʘʩ, ʩ ʧʦʩʪʦʷʥʥʦ ʥʘʨʘʩʪʚʘʱʠ ʧʘʟʘʨʥʠ ʮʝʥʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʮʝʥʠʪʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚʠʥʘʛʠ ʝ ʙʠʣʠ ʘʪʨʘʢʪʠʚʥʘ ʪʝʤʘ ʠ ʦʙʝʢʪ 
ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʦʪ ʜʨʝʙʥʠʷ ʩʦʙʩʪʚʝʥʠʢ ʜʦ ʢʨʫʧʥʠʷ ʠʥʚʝʩʪʠʪʦʨ. ʆʩʦʙʝʥ ʠʥʪʝʨʝʩ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠʤ ʚ ɹʲʣʛʘʨʠʷ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 2010 ʜʦ ʢʨʘʷ ʥʘ 2019ʛ., 
ʢʦʡʪʦ ʧʝʨʠʦʜ ʟʘʧʦʯʚʘ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʣʝʜ ʚʣʠʟʘʥʝʪʦ ʥʠ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʉʲʶʟ, ʠ 
ʩʲʚʧʘʜʘ ʩ ʥʘʯʘʣʦʪʦ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʞʝʛʦʜʥʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʩʫʙʩʠʜʠʠ ʟʘ 
ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ ʫ ʥʘʩ. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ, ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʟʘ ʜʝʢʘʨ 
ʦʙʨʘʙʦʪʚʘʝʤʘ ʠ ʥʝʦʙʨʘʙʦʪʚʘʝʤʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʥʘʨʘʩʪʚʘʰʝ ʩ 
ʙʲʨʟʠ ʠ ʧʨʦʤʝʥʣʠʚʠ ʪʝʤʧʦʚʝ, ʢʘʪʦ ʪʦʚʘ ʚʘʞʠ ʟʘ ʚʩʠʯʢʠ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ. 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʜʘ ʠʟʩʣʝʜʚʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ, ʟʘ ʧʝʨʠʦʜʘ 2010 ï 2019ʛ., ʥʘ ʙʘʟʘ 
ʜʘʥʥʠʪʝ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʅʘʮʠʦʥʘʣʝʥ ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ (ʅʉʀ) ʥʘ ʈʝʧʫʙʣʠʢʘ 
ɹʲʣʛʘʨʠʷ. 

 

ʄʘʪʝʨʠʘʣʠ ʠ ʄʝʪʦʜʠ 

ʇʨʠ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʟʝʤʠ (ʥʠʚʠ, ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠ ʠ ʦʙʱʦ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ) ʚ ɹʲʣʛʘʨʠʷ 
ʟʘ ʧʝʨʠʦʜʘ 2010 ï 2019ʛ. ʦʩʥʦʚʥʦ ʩʘ ʧʦʣʟʚʘʥʠ ʤʝʪʦʜʠʢʘʪʘ ʠ ʙʘʟʘʪʘ ʜʘʥʥʠ ʧʦ ʛʦʜʠʥʠ 
ʥʘ ʩʨʝʜʥʠ ʮʝʥʠ ʟʘ ʩʜʝʣʢʘ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ ʠ ʨʘʡʦʥʠ ʥʘ 
ʅʘʮʠʦʥʘʣʝʥ ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ (ʅʉʀ) ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. 

ʅʉʀ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ɽʚʨʦʩʪʘʪ ʛʦʜʠʰʥʠ ʜʘʥʥʠ ʟʘ ʮʝʥʠʪʝ ʟʘ ʩʜʝʣʢʠʪʝ ʩʲʩ ʟʝʤʝʜʝʣʩʢʘ 
ʟʝʤʷ ʠ ʮʝʥʠʪʝ ʥʘ ʨʝʥʪʘʪʘ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʦʪ 2000 ʛʦʜʠʥʘ. ʇʨʝʟ 2011 ʛ. ʝ 
ʨʝʘʣʠʟʠʨʘʥ ʧʨʦʝʢʪʲʪ ʧʦ ʜʦʛʦʚʦʨ ʟʘ ʩʫʙʩʠʜʠʷ ʩ ɽʚʨʦʩʪʘʪ, ʩ ʮʝʣ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 
ʩʨʘʚʥʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʩʲʛʣʘʩʥʦ ʎʝʣʝʚʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘ ɽʉ ʟʘ ʮʝʥʠʪʝ ʥʘ 
ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʠ ʨʝʥʪʘʪʘ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʪ.ʥ.. ʇʨʦʝʢʪʘ ʝ ʧʨʠʢʣʶʯʝʥ, ʥʦ 
ʅʉʀ ʧʨʦʜʲʣʞʠ ʜʘ ʨʘʟʨʘʙʦʪʚʘ ʪʘʟʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʝʜʦʚʥʦ ʜʘ ʷ 
ʧʨʝʜʩʪʘʚʷ ʥʘ ɽʚʨʦʩʪʘʪ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ ʠ ʧʨʦʫʯʚʘʥʝʪʦ ʟʘ ʮʝʥʠʪʝ ʥʘ 
ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʠ ʨʝʥʪʘʪʘ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʟʘ ʧʘʟʘʨʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ 
ʩʝ ʩʲʙʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʣʝʜʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ: -ɹʨʦʡ ʥʘ ʩʜʝʣʢʠʪʝ ʩʲʩ ʟʝʤʝʜʝʣʩʢʘ 
ʟʝʤʷ: -ʇʣʦʱ ʥʘ ʧʨʦʜʘʜʝʥʘʪʘ/ʢʫʧʝʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ; ʠ -ʎʝʥʘ ʥʘ ʝʜʠʥʠʮʘ ʧʣʦʱ ʟʘ 
ʧʨʦʜʘʜʝʥʘ/ʢʫʧʝʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʢʣʘʩʠʬʠʢʘʮʠʠ: ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʝʜʠʥʠʮʠ 
ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʮʝʣʠ ʚ ɹʲʣʛʘʨʠʷ (NUTS); ʢʘʢʪʦ ʠ ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ 
ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ; ʠ ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠ (ʂʀɼ 
2008);  ʩʲʱʦ ʠ ɽʜʠʥʝʥ ʢʣʘʩʠʬʠʢʘʪʦʨ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʠ 
ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʝʜʠʥʠʮʠ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ (EKATTE). ʆʪʯʝʪʝʥʦ ʝ, ʯʝ ʢʲʤ 
ʤʦʤʝʥʪʘ, ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʪʝʨʠʪʦʨʠʘʣʥʦ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 28 ʦʙʣʘʩʪʠ ʠ 265 
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ʦʙʱʠʥʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʰʝʩʪ ʪʝʨʠʪʦʨʠʘʣʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʡʦʥʘ ʠ ʜʚʝ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ. 

ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʅʉʀ ʠʤʘ ʩʣʝʜʥʠʷʪ ʦʙʭʚʘʪ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ: ɼʘʥʥʠʪʝ ʟʘ 
ʧʨʦʜʘʞʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʪʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ 
ʨʝʩʧʦʥʜʝʥʪʠ, ʦʧʝʨʠʨʘʱʠ ʥʘ ʧʘʟʘʨʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ: 1.ɿʝʤʝʜʝʣʩʢʠ ʩʪʦʧʘʥʩʪʚʘ 
(ʩʘʤʦ ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ), ʢʫʧʫʚʘʱʠ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ 
ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ (ʢʦʜ ʧʦ ʂʀɼ-2008 - 01); 2.ɼʨʫʞʝʩʪʚʘ ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ 
ʠʥʚʝʩʪʠʮʠʦʥʥʘ ʮʝʣ, ʩʲʟʜʘʜʝʥʠ ʩʧʦʨʝʜ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʩʧʝʮʠʘʣʥʦ ʜʘ 
ʠʟʚʲʨʰʚʘʪ ʦʧʝʨʘʮʠʠ (ʧʦʢʫʧʢʘ, ʧʨʦʜʘʞʙʘ ʠ ʘʨʝʥʜʘ) ʥʘ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ (ʢʦʜʦʚʝ ʧʦ 
ʂʀɼ-2008 - 6810 ʠ 6820); ʠ 3.ɸʛʝʥʮʠʠ ʟʘ ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ (ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ), ʢʦʠʪʦ 
ʢʫʧʫʚʘʪ ʠ ʧʨʦʜʘʚʘʪ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ (ʢʦʜ ʧʦ ʂʀɼ-2008 - 6831) ɺ ʦʙʭʚʘʪʘ ʥʘ 
ʥʘʙʣʶʜʝʥʠʝʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʩʘʤʦ ʪʝʟʠ ʩʜʝʣʢʠ, ʧʨʠ ʢʦʠʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ 
ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʟʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʩʝ ʧʨʦʤʝʥʷ. (ʅʉʀ, 2019ʛ.) 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʅʉʀ ʩʘ ʠʟʧʦʣʟʥʘʥʠ ʩʣʝʜʥʠʪʝ ʧʦʥʷʪʠʷ ʠ 
ʜʝʬʠʥʠʮʠʠ, ʢʘʪʦ: ʮʝʥʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʠ ʥʠʚʠ, ʥʘʧʦʷʚʘʥʠ ʧʣʦʱʠ, ʥʝʧʦʣʠʚʥʘ 
ʦʙʨʘʙʦʪʚʘʝʤʘ ʟʝʤʷ ʠ ʧʦʩʪʦʷʥʥʦ ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠ, ʟʘ ʢʦʠʪʦ ʧʦʥʷʪʠʷ ʩʘ ʜʘʜʝʥʠ 
ʦʧʨʝʜʝʣʝʥʠʷʪʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ:. 

- ʎʝʥʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ: ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʝʬʠʥʠʮʠʷʪʘ ʟʘ ʧʘʟʘʨʥʘ ʮʝʥʘ, 
ʮʝʥʘʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ (ʥʠʚʠ, ʧʦʩʪʦʷʥʥʦ ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠ) ʝ ʮʝʥʘʪʘ, 
ʧʦʣʫʯʝʥʘ/ʧʣʘʪʝʥʘ ʦʪ ʩʦʙʩʪʚʝʥʠʢʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʚʦʙʦʜʝʥ ʧʘʟʘʨ, ʚʢʣʶʯʠʪʝʣʥʦ 
ʧʣʘʪʝʥʠʪʝ ʜʘʥʲʮʠ (ʙʝʟ ɼɼʉ) ʠ ʪʘʢʩʠ, ʥʦ ʙʝʟ ʩʫʙʩʠʜʠʠʪʝ (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ). ʅʘ 
ʧʨʘʢʪʠʢʘ, ʪʦʚʘ ʦʟʥʘʯʘʚʘ ʘʢʪʫʘʣʥʘʪʘ ʜʦʛʦʚʦʨʝʥʘ ʮʝʥʘ ʤʝʞʜʫ ʜʚʝʪʝ ʩʪʨʘʥʠ.  

- ʅʘʙʣʶʜʘʚʘʥʠ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ, ʢʦʠʪʦ ʚʣʠʟʘʪ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʅʉʀ:  

Å ʥʠʚʠ - ʨʝʜʦʚʥʦ ʦʙʨʘʙʦʪʚʘʥʘ ʟʝʤʷ, ʦʙʠʢʥʦʚʝʥʦ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ 
(ʢʘʢʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʟʘ ʧʦʩʣʝʜʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʩʪʦʧʘʥʩʪʚʘ).  

Å ʥʘʧʦʷʚʘʥʠ ʧʣʦʱʠ - ʦʙʨʘʙʦʪʚʘʝʤʘ ʟʝʤʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʦʷʚʘʥʘ, ʘʢʦ ʝ 
ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʟ ʨʝʬʝʨʝʥʪʥʘ ʛʦʜʠʥʘ, ʠʟʧʦʣʟʚʘʡʢʠ ʦʙʦʨʫʜʚʘʥʝʪʦ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ 
ʚʦʜʘ, ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʜʦʩʪʲʧʥʦ:  

Å ʥʝʧʦʣʠʚʥʘ ʦʙʨʘʙʦʪʚʘʝʤʘ ʟʝʤʷ - ʦʙʨʘʙʦʪʚʘʝʤʘ ʟʝʤʷ, ʢʦʷʪʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʥʘʧʦʷʚʘʥʘ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʜʦʩʪʲʧ ʜʦ ʚʦʜʘ ʟʘ ʥʘʧʦʷʚʘʥʝ:  

Å ʧʦʩʪʦʷʥʥʦ ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠ - ʟʝʤʷ, ʠʟʧʦʣʟʚʘʥʘ ʧʦʩʪʦʷʥʥʦ (ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʧʝʪ 
ʛʦʜʠʥʠ ʠʣʠ ʧʦʚʝʯʝ) ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʪʨʝʚʥʠ ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ, ʯʨʝʟ ʢʫʣʪʠʚʠʨʘʥʝ 
(ʟʘʩʷʚʘʥʝ) ʠʣʠ ʝʩʪʝʩʪʚʝʥʦ (ʩʘʤʦʟʘʩʷʚʘʥʝ), ʠ ʢʦʷʪʦ ʥʝ ʝ ʚʢʣʶʯʝʥʘ ʚ 
ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝʪʦ.  

ʉʘʤʦ ʟʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʛʣʘʩʥʦ Ăʇʨʝʙʨʦʷʚʘʥʝʪʦ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʩʪʦʧʘʥʩʪʚʘ ʧʨʝʟ 
2010ʛ.ñ ʥʘʧʦʷʚʘʥʘʪʘ ʟʝʤʷ ʚ ɹʲʣʛʘʨʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ 2.5% ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ 
ʟʝʤʝʜʝʣʩʢʘ ʧʣʦʱ ʚ ʩʪʨʘʥʘʪʘ, ʠ ʪʘʢʘ - ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ Ăʆʙʱʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ 
ʮʝʥʠʪʝ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷ ʠ ʨʝʥʪʘʪʘ ʚ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦñ ʧʦʦʪʜʝʣʥʦ ʮʝʥʠ ʥʘ 
ʥʘʧʦʷʚʘʥʘʪʘ ʠ ʥʝʥʘʧʦʷʚʘʥʘʪʘ ʧʣʦʱ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʥʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ 
ɽʚʨʦʩʪʘʪ. 

ʀʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʝʜʠʥʠʮʠ ʩʘ: 

- ɿʝʤʝʜʝʣʩʢʠʪʝ ʩʪʦʧʘʥʩʪʚʘ, ʢʫʧʫʚʘʱʠ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʷʭʥʘʪʘ 
ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ (ʢʦʜ ʧʦ ʂʀɼ-2008 - 01);  
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- ɼʨʫʞʝʩʪʚʘ ʩʲʩ ʩʧʝʮʠʘʣʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʘ ʮʝʣ, ʩʲʟʜʘʜʝʥʠ ʩʲʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʥʦʪʦ 
ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʩʲʩ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ (ʧʦʢʫʧʢʘ, 
ʧʨʦʜʘʞʙʘ ʠ ʦʪʜʘʚʘʥʝ ʧʦʜ ʥʘʝʤ/ʘʨʝʥʜʘ, ʢʦʜʦʚʝ ʧʦ ʂʀɼ-2008 - 6810 ʠ 6820);  

- ɸʛʝʥʮʠʠ ʟʘ ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ, ʧʨʦʜʘʚʘʱʠ/ʢʫʧʫʚʘʱʠ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ (ʢʦʜ ʧʦ ʂʀɼ-
2008 - 6831).  

ʇʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʝʜʠʥʠʮʠ ʝ ʛʨʫʧʠʨʘʥʘ ʚ ʜʚʝ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʲʚʢʫʧʥʦʩʪʠ:Åʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ 
ʩʪʦʧʘʥʩʪʚʘ ʠ ʘʛʝʥʮʠʠʪʝ ʟʘ ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ ʝ ʜʝʬʠʥʠʨʘʥʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʜʲʣʛʦʪʨʘʡʥʠ ʤʘʪʝʨʠʘʣʥʠ ʘʢʪʠʚʠ (ʟʝʤʷʪʘ ʝ 
ʧʨʝʜʩʪʘʚʝʥʘ ʢʘʪʦ ʦʪʜʝʣʝʥ ʧʦʢʘʟʘʪʝʣ), ʧʦʜʘʜʝʥʘʪʘ ʦʪ ʪʷʭ ʚ ɻʦʜʠʰʥʠʷ ʦʪʯʝʪ ʟʘ 
ʜʝʡʥʦʩʪʪʘ ʥʘ ʥʝʬʠʥʘʥʩʦʚʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ: ʠ Åʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʥʘ 
ʜʨʫʞʝʩʪʚʘʪʘ ʦʧʝʨʠʨʘʱʠ ʩʲʩ ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʝ ʜʝʬʠʥʠʨʘʥʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʧʦʜʘʜʝʥʘʪʘ ʦʪ ʪʷʭ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʤʝʥʠʪʝ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ 
ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʜʲʣʛʦʪʨʘʡʥʠ ʘʢʪʠʚʠ ʧʨʝʟ ʢʘʣʝʥʜʘʨʥʘʪʘ ʛʦʜʠʥʘ ʚ ɻʦʜʠʰʥʠʷ ʦʪʯʝʪ ʟʘ 
ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʨʫʞʝʩʪʚʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʘ ʮʝʣ. 

 

ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ 

ɺ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ 
ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ ʟʘ ʧʝʨʠʦʜ ʦʪ 10 ʛʦʜʠʥʠ, ʢʦʡʪʦ ʦʙʭʚʘʱʘ ʥʘʯʘʣʦʪʦ ʥʘ 
2010 ʜʦ ʢʨʘʷ ʥʘ 2019 ʛʦʜʠʥʘ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʝ ʠʟʣʦʞʝʥʘ ʚ ʪʘʙʣʠʯʝʥ ʚʠʜ - ʪʘʙʣ. ˉ 1, 
ʪʘʙʣ. ˉ 2 ʠ ʪʘʙʣ. ˉ 3.  

ʉʧʦʨʝʜ ʪʘʙʣ. ˉ 1 ʠ ʬʠʛ. ˉ 1, ʩʨʝʜʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʮʝʥʘ ʥʘ ʩʜʝʣʢʘ ʩ ʜʝʢʘʨ ʟʘ 
Ăʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷñ ʦʙʱʦ ʟʘ ʮʷʣʘ ɹʲʣʛʘʨʠʷ (ʪʘʙʣ. ˉ 1) ʢʲʤ ʢʨʘʷ ʥʘ 2019ʛ. ʝ 948 ʣʚ., 
ʜʦʢʘʪʦ ʧʨʝʟ 2010ʛ. ʝ ʙʠʣʘ 279 ʣʚ., ʢʦʝʪʦ ʧʨʘʚʠ ʫʚʝʣʠʯʝʥʠʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 240% ʠʣʠ 
2,4 ʧʲʪʠ ʟʘ ʧʝʨʠʦʜ ʦʪ ʜʝʩʝʪ ʛʦʜʠʥʠ. ʅʘʡ-ʛʦʣʝʤʠ ʩʢʦʢʦʚʝ ʚ ʮʝʥʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 
ʧʨʝʟ 2011ʛ. ʩʧʨʷʤʦ 2010ʛ. ʩ 43% ʠ ʧʨʝʟ 2012ʛ. ʩʧʨʷʤʦ 2011ʛ. ʩ 37%, ʧʨʝʟ ʦʩʪʘʥʘʣʠʪʝ 
ʛʦʜʠʥʠ ʮʝʥʠʪʝ ʩʘ ʥʘʨʘʩʪʚʘʣʠ ʩ ʧʦ-ʫʤʝʨʝʥʠ ʪʝʤʧʦʚʝ. ʆʪ ʩʲʱʘʪʘ ʪʘʙʣʠʮʘ ʝ ʚʠʜʥʦ, ʯʝ 
ʩʘʤʦ ʧʨʝʟ 2019ʛ. ʩʨʝʜʥʘʪʘ ʧʘʟʘʨʥʘʪʘ ʮʝʥʘ ʥʘ Ăʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷʪʘñ ʚ ʟʦʥʘ 
Ăʉʝʚʝʨʥʘ ʠ ʖʛʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷñ e 1064 ʣʚ./ʜʢʘ ʠ ʝ ʩ 57% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʚ ʟʦʥʘ 
Ăʖʛʦʟʘʧʘʜʥʘ ʠ ʖʞʥʘ ʎʝʥʪʨʘʣʥʘ ɹʲʣʛʘʨʠʷñ, ʢʦʷʪʦ ʝ 608 ʣʚ./ʜʢʘ. ʇʦʜʦʙʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʧʦʢʘʟʚʘ ʩʝʨʠʦʟʥʘ ʮʝʥʦʚʘ ʨʘʟʣʠʢʘ ʚ ʮʝʥʠʪʝ ʥʘ ʜʚʝʪʝ ʦʩʥʦʚʥʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʟʘʥʠʞʘʚʘʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʮʝʥʘ ʟʘ 
ʩʪʨʘʥʘʪʘ ʥʠ. ʊʘʟʠ ʨʘʟʣʠʢʘ, ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʯʝʩʪʦ ʧʨʠ ʧʦʢʫʧʢʦ-
ʧʨʦʜʘʞʙʘ, ʩʜʝʣʢʠʪʝ ʩʝ ʧʨʘʚʷʪ ʥʘ ʜʘʥʲʯʥʘ ʦʮʝʥʢʘ, ʢʦʷʪʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʘ, ʘ ʥʝ 
ʥʘ ʨʝʘʣʥʘʪʘ ʧʘʟʘʨʥʘ ʮʝʥʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʥʝʪʦʯʥʦʩʪʠ. 
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ʌʠʛ. 1 

 

ʊʘʙʣ. ˉ 1 - ʉʨʝʜʥʠ ʮʝʥʠ (ʚ ʣʚ./ʜʢʘ) ʥʘ ʩʜʝʣʢʠʪʝ ʩʲʩ ɿɽʄɽɼɽʃʉʂɸ ɿɽʄʗ (ʦʙʱʦ) 
ʧʨʝʟ ʧʝʨʠʦʜ 2010-2019ʛ. ʟʘ ɹʲʣʛʘʨʠʷ ʩʧʦʨʝʜ ʅʘʮʠʦʥʘʣʝʥ ʉʪʘʪʠʩʪʠʯʝʩʢʠ 
ʀʥʩʪʠʪʫʪ - ʅʉʀ. 

 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʡʦʥʠ

ʆʙʣʘʩʪʠ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ɹʒʃɻɸʈʀʗ 279 398 547 594 684 732 761 872 941 948

ʉɽɺɽʈʅɸ ʀ ʖɻʆʀɿʊʆʏʅɸ 

ɹʒʃɻɸʈʀʗ
285 423 581 653 739 801 871 973 1025 1064

  ʉʝʚʝʨʦʟʘʧʘʜʝʥ 249 420 493 598 682 708 735 910 869 923

   ɺʠʜʠʥ 210 338 391 412 572 671 627 1229 815 958

   ɺʨʘʮʘ 222 391 447 664 794 664 744 908 971 1024

   ʃʦʚʝʯ 195 284 312 605 478 542 515 565 614 556

   ʄʦʥʪʘʥʘ 312 457 534 493 721 758 781 857 823 904

   ʇʣʝʚʝʥ 259 476 576 659 686 762 797 949 920 962

  ʉʝʚʝʨʝʥ ʮʝʥʪʨʘʣʝʥ295 447 623 708 807 820 895 779 1087 1110

   ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 280 352 468 600 720 738 790 838 955 992

   ɻʘʙʨʦʚʦ 429 165 214 226 233 169 165 193 455 487

   ʈʘʟʛʨʘʜ 311 530 734 777 873 738 824 862 1075 1091

   ʈʫʩʝ 295 429 612 729 839 838 1129 897 1092 1092

   ʉʠʣʠʩʪʨʘ 277 567 813 854 937 993 989 620 1379 1382

  ʉʝʚʝʨʦʠʟʪʦʯʝʥ 365 555 860 827 957 1040 1157 1401 1345 1397

   ɺʘʨʥʘ 237 412 564 686 743 802 878 1010 1015 1069

   ɼʦʙʨʠʯ 531 767 1322 1084 1256 1406 1602 2032 1697 1964

   ʊʲʨʛʦʚʠʱʝ 272 395 391 580 723 679 778 772 1038 927

   ʐʫʤʝʥ 186 331 445 564 663 706 696 811 1101 942

  ʖʛʦʠʟʪʦʯʝʥ 230 271 346 480 509 636 707 796 802 852

   ɹʫʨʛʘʩ 236 270 356 383 464 530 588 641 724 738

   ʉʣʠʚʝʥ 233 244 390 563 526 723 797 859 977 982

   ʉʪʘʨʘ ɿʘʛʦʨʘ 231 281 380 487 441 576 657 783 795 846

   ʗʤʙʦʣ 220 280 267 539 626 780 852 966 788 917

ʖɻʆɿɸʇɸɼʅɸ ʀ ʖɾʅɸ 

ʎɽʅʊʈɸʃʅɸ ɹʒʃɻɸʈʀʗ
250 274 398 337 447 432 342 489 575 608

  ʖʛʦʟʘʧʘʜʝʥ 302 237 463 301 403 415 221 406 189 518

   ɹʣʘʛʦʝʚʛʨʘʜ 523 170 1097 388 930 842 - 1010 - -

   ʂʶʩʪʝʥʜʠʣ 361 - 287 339 373 .. 447 571 - -

   ʇʝʨʥʠʢ - 314 312 333 168 354 104 95 - 142

   ʉʦʬʠʷ 140 241 193 189 107 165 153 123 189 -

   ʉʦʬʠʷ (ʩʪʦʣʠʮʘ) - - 371 431 .. 461 540 .. - 1135

  ʖʞʝʥ ʮʝʥʪʨʘʣʝʥ230 292 364 357 474 442 412 538 660 679

   ʂʲʨʜʞʘʣʠ 354 - 265 - - - 169 - - -

   ʇʘʟʘʨʜʞʠʢ 257 315 319 415 325 425 523 578 598 769

   ʇʣʦʚʜʠʚ 212 274 303 383 589 397 507 608 722 705

   ʉʤʦʣʷʥ 476 - .. 348 - 500 .. - - -

   ʍʘʩʢʦʚʦ 204 310 285 297 437 507 274 422 597 620

ɻʦʜʠʥʠ
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ʅʘʡ-ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʩʜʝʣʢʠʪʝ ʧʨʝʟ 2019 ʛ. ʩʲʩ Ăʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷñ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚ 
ʦʙʣʘʩʪ ɼʦʙʨʠʯ, ʩʣʝʜʚʘʥʘ ʦʪ ʉʠʣʠʩʪʨʘ, ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʚ ʨʘʡʦʥ Ăʉʝʚʝʨʦʠʟʪʦʯʝʥñ ʘ 
ʥʘʡ-ʥʠʩʢʘ ʚ ʦʙʣʘʩʪ ʇʝʨʥʠʢ ʧʦʧʘʜʘʱ ʚ Ăʖʛʦʟʘʧʘʜʝʥñ ʨʘʡʦʥ. ʂʘʪʦ ʮʷʣʦ ʪʘʟʠ 
ʪʝʥʜʝʥʮʠʷ ʩʝ ʟʘʧʘʟʚʘ ʧʨʝʟ ʮʝʣʠʷ ʧʝʨʠʦʜ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ.  

ɺ ʪʘʙʣ. ˉ 2 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʨʝʜʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʮʝʥʘ ʥʘ ʩʜʝʣʢʠ ʟʘ 
ʜʝʢʘʨ ʟʘ Ăʥʠʚʘñ ʚ ɹʲʣʛʘʨʠʷ, ʢʦʷʪʦ ʟʘ ʢʨʘʷ ʥʘ 2019ʛ. ʝ 1053 ʣʚ., ʜʦʢʘʪʦ ʧʨʝʟ 2010ʛ. ʝ 
ʙʠʣʘ 279 ʣʚ., ʢʦʝʪʦ ʧʨʘʚʠ ʫʚʝʣʠʯʝʥʠʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 280% ʠʣʠ 2,8 ʧʲʪʠ ʟʘ ʧʝʨʠʦʜ 
ʦʪ ʜʝʩʝʪ ʛʦʜʠʥʠ (ʚʠʞ. ʬʠʛ. ˉ 2). ʉʲʱʝʚʨʝʤʝʥʥʦ, ʩʨʝʜʥʘʪʘ ʧʘʟʘʨʥʘʪʘ ʮʝʥʘ ʥʘ Ăʥʠʚʘñ 
ʩʘʤʦ ʟʘ 2019ʛ. ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʦʥʘ Ăʉʝʚʝʨʥʘ ʠ ʖʛʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷñ e 1112 
ʣʚ./ʜʢʘ, ʢʦʝʪʦ ʝ ʩ 50% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʚ ʟʦʥʘ Ăʖʛʦʟʘʧʘʜʥʘ ʠ ʖʞʥʘ ʎʝʥʪʨʘʣʥʘ 
ɹʲʣʛʘʨʠʷñ, ʢʦʷʪʦ ʝ 740 ʣʚ./ʜʢʘ. ʊʠʷ ʜʘʥʥʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʦʪʯʝʪʝʥʘʪʘ ʚʝʯʝ ʛʦʣʷʤʘʪʘ 
ʨʘʟʣʠʢʘ ʚ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʚ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ. ʀ ʪʫʢ, ʥʘʡ-ʚʠʩʦʢʘ 
ʮʝʥʘ ʥʘ ʩʜʝʣʢʠʪʝ ʧʨʝʟ 2019ʛ. ʩ ʥʠʚʠ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚ ʦʙʣʘʩʪ ɼʦʙʨʠʯ ʘ ʥʘʡ-ʥʠʩʢʘ ʚ 
ʦʙʣʘʩʪ ʇʝʨʥʠʢ. 

 

  

ʌʠʛ. 2 

 

ʊʘʙʣ. ˉ 2 - ʉʨʝʜʥʠ ʮʝʥʠ (ʚ ʣʚ./ʜʢʘ) ʥʘ ʩʜʝʣʢʠʪʝ ʩ Ăʅʀɺʀñ ʟʘ ʧʝʨʠʦʜ 2010-2019 
ʛʦʜʠʥʘ ʟʘ ʈ.ɹʲʣʛʘʨʠʷ ʧʦ ʜʘʥʥʠ ʥʘ ʅʉʀ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʡʦʥʠ

ʆʙʣʘʩʪʠ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ɹʒʃɻɸʈʀʗ 279 413 556 621 708 761 770 870 980 1053 277%

 
ʉɽɺɽʈʅɸ ʀ ʖɻʆʀɿʊʆʏʅɸ 

ɹʒʃɻɸʈʀʗ
287 433 598 669 755 820 887 980 1043 1112 288%

  ʉʝʚʝʨʦʟʘʧʘʜʝʥ252 426 502 613 701 718 753 920 884 967 284%

  ʉʝʚʝʨʝʥ ʮʝʥʪʨʘʣʝʥ286 454 633 719 822 832 908 789 1098 1138 298%

   ʉʠʣʠʩʪʨʘ 276 569 814 861 937 990 985 619 1379 1400 407%

  ʉʝʚʝʨʦʠʟʪʦʯʝʥ371 561 880 839 971 1057 1175 1401 1357 1462 294%

   ɼʦʙʨʠʯ 531 767 1322 1084 1256 1409 1603 2032 1697 2041 284%

  ʖʛʦʠʟʪʦʯʝʥ 231 275 352 489 501 653 721 804 809 861 273%

ʖɻʆɿɸʇɸɼʅɸ ʀ ʖɾʅɸ 

ʎɽʅʊʈɸʃʅɸ ɹʒʃɻɸʈʀʗ
233 282 300 343 438 422 325 452 620 740 218%

  ʖʛʦʟʘʧʘʜʝʥ 263 234 265 310 331 357 228 303 199 818 211%

  ʖʞʝʥ ʮʝʥʪʨʘʣʝʥ226 293 311 355 477 445 426 539 681 706 212%

ɻʦʜʠʥʠ

ʅʘʨʘʩʪʚʘ

ʥʝ ʥʘ 

ʮʝʥʘʪʘ ʟʘ 

2010-19ʛ. 

(ʚ %)
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ʉʨʝʜʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʮʝʥʘ ʥʘ ʩʜʝʣʢʘ ʩ ʜʝʢʘʨ ʟʘ Ăʧʦʩʪʦʷʥʥʦ ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠñ 
ʩʧʦʨʝʜ ʪʘʙʣ. ˉ 3 ʠ ʬʠʛ. 3 ʚ ɹʲʣʛʘʨʠʷ, ʢʦʷʪʦ ʟʘ 2019ʛ. ʝ 300 ʣʚ., ʜʦʢʘʪʦ ʧʨʝʟ 2010ʛ. ʝ 
ʙʠʣʘ 189 ʣʚ., ʠ ʝ ʩ ʫʚʝʣʠʯʝʥʠʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 59% ʠʣʠ 0,59 ʧʲʪʠ ʟʘ ʧʝʨʠʦʜ ʦʪ ʜʝʩʝʪ 
ʛʦʜʠʥʠ. ʉʲʱʝʚʨʝʤʝʥʥʦ, ʩʨʝʜʥʘʪʘ ʧʘʟʘʨʥʘʪʘ ʮʝʥʘ ʥʘ Ăʧʦʩʪʦʷʥʥʦ ʟʘʪʨʝʚʝʥʠ ʧʣʦʱʠñ 
ʩʘʤʦ ʧʨʝʟ 2019ʛ., ʢʘʪʦ ʩʝ ʩʨʘʚʥʷʚʘʪ ʜʚʝʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ ʝ: ʚ Ăʉʝʚʝʨʥʘ ʠ 
ʖʛʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷñe 449 ʣʚ./ʜʢʘ ʠ ʝ ʩ 179% (ʠʣʠ ʩ 1,79 ʧʲʪʠ) ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʚ 
Ăʖʛʦʟʘʧʘʜʥʘ ʠ ʖʞʥʘ ʎʝʥʪʨʘʣʥʘ ɹʲʣʛʘʨʠʷñ, ʢʦʷʪʦ ʝ 161 ʣʚ./ʜʢʘ. ɼʘʥʥʠ ʠ ʧʨʠ ʪʦʟʠ 
ʚʠʜ ʟʝʤʝʜʝʣʩʢʠ ʧʣʦʱʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʦʪʯʝʪʝʥʘʪʘ ʚʝʯʝ ʛʦʣʷʤʘʪʘ ʨʘʟʣʠʢʘ ʚ ʧʘʟʘʨʥʠʪʝ 
ʮʝʥʠ ʚ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ. 

 

  

ʌʠʛ. 3 

 

ʊʘʙʣ. ˉ 3 - ʉʨʝʜʥʠ ʮʝʥʠ (ʚ ʣʚ./ʜʢʘ) ʥʘ ʩʜʝʣʢʠʪʝ ʩ Ăʇʆʉʊʆʗʅʅʆ ɿɸʊʈɽɺɽʅʀ 
ʇʃʆʑʀñ ʧʨʝʟ ʧʝʨʠʦʜ 2010-2019 ʛʦʜʠʥʘ ʟʘ ɹʲʣʛʘʨʠʷ, ʩʧʦʨʝʜ ʅʉʀ. 

 

 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʟʘʨʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʟʝʤʠ ʜʦʩʪʘ ʩʝ 
ʧʨʦʤʝʥʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʫʚʝʣʠʯʘʚʘʥʝ ʥʝ ʩʘʤʦ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʦʙʨʘʙʦʪʚʘʝʤʘʪʘ 
ʟʝʤʝʜʝʣʩʢʘ ʟʝʤʷ ʚ ʩʪʨʘʥʘʪʘ, ʥʦ ʠ ʜʝʣʲʪ ʡ, ʫʧʨʘʚʣʷʚʘʥ ʦʪ ʤʥʦʛʦ ʝʜʨʠ ʩʦʙʩʪʚʝʥʠʮʠ, 
ʩʲʱʦ ʩʝ ʝ ʫʚʝʣʠʯʠʣ. ʂʲʤ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʢʘʩʘʝʱʦ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ, 
ʙʨʦʷʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʟʘ ʧʝʨʠʦʜʘ 2010 ï 2019 ʛʦʜ. ʥʘ ʪʦʟʠ ʧʘʟʘʨ ʝ ʥʘʤʘʣʷʣ 
ʟʥʘʯʠʪʝʣʥʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 2010ʛ.. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʛʦʣʝʤʠʪʝ ʠʥʚʝʩʪʠʮʠʦʥʥʠ 
ʜʨʫʞʝʩʪʚʘ ʠ ʛʦʣʝʤʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʘ ʩʝ ʦʙʝʜʝʥʠʣʠ, ʪ.ʝ. ʠʤʘʤʝ ʦʢʨʫʧʥʷʚʘʥʝ ʥʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʦʥʠ

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʡʦʥʠ

ʆʙʣʘʩʪʠ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ɹʒʃɻɸʈʀʗ 189 207 217 198 246 227 271 262 218 300 59.0%

 

ʉɽɺɽʈʅɸ ʀ ʖɻʆʀɿʊʆʏʅɸ 

ɹʒʃɻɸʈʀʗ
206 216 222 214 262 213 210 314 248 449 117.8%

  ʉʝʚʝʨʦʟʘʧʘʜʝʥ129 171 240 188 263 140 175 285 160 315 144.5%

  ʉʝʚʝʨʝʥ ʮʝʥʪʨʘʣʝʥ465 247 286 215 209 210 187 535 289 635 36.6%

  ʉʝʚʝʨʦʠʟʪʦʯʝʥ168 336 205 292 351 375 182 202 348 678 303.6%

  ʖʛʦʠʟʪʦʯʝʥ 116 184 181 204 263 208 248 209 260 356 206.7%

ʖɻʆɿɸʇɸɼʅɸ ʀ ʖɾʅɸ 

ʎɽʅʊʈɸʃʅɸ ɹʒʃɻɸʈʀʗ
133 175 208 180 228 243 342 201 182 161 21.1%

  ʖʛʦʟʘʧʘʜʝʥ - 139 127 92 278 132 - 232 90 22 -

  ʖʞʝʥ ʮʝʥʪʨʘʣʝʥ133 207 331 314 148 365 342 150 365 333 150.6%

ɻʦʜʠʥʠ

ʅʘʨʘʩʪʚʘʥʝ 

ʥʘ ʮʝʥʘʪʘ 

ʟʘ 2010-19ʛ. 

(ʚ %)
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ʩʦʙʩʪʚʝʥʦʩʪʪʘ ʠ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʝʤʷʪʘ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ ʜʨʝʙʥʠʪʝ ʠ 
ʩʨʝʜʥʠ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʲʣʞʠ ʜʘ ʥʘʤʘʣʷʚʘ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ, ʢʘʪʦ 
ʢʲʤ 2019ʛ. ʪʦʡ ʝ ʥʘʡ-ʤʘʣʲʢ. ʇʦʜʦʙʥʠ ʪʝʥʜʝʥʮʠʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʩʘ ʪʨʝʚʦʞʥʠ ʠ 
ʠʟʠʩʢʚʘʪʘ ʥʘʤʝʩʘʪʘ ʥʘ ʜʲʨʞʘʚʘʪʘ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝʛʫʣʠʨʘʱʠ ʤʝʭʘʥʠʟʤʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʚʠʜʝʪʝʣʠ ʩʤʝ ʥʘ ʜʠʥʘʤʠʯʥʘ ʧʨʦʤʷʥʘ ʥʘ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʷʪʘ ʟʘ 
ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʮʝʣʠ ʚ ɹʲʣʛʘʨʠʷ ʠ ʚ ʩʚʝʪʘ. ɿʘ ʧʝʨʠʦʜʘ 2010 ï 2019 ʛʦʜʠʥʘ 
ʧʘʟʘʨʥʘʪʘ ʮʝʥʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʟʝʤʷʪʘ ʚʲʚ ʚʩʠʯʢʠʪʝ Ⱬ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝ ʝ 
ʫʚʝʣʠʯʠʣʘ ʙʣʠʟʦ 3 ʧʲʪʠ. ʅʘʡ-ʛʦʣʷʤ ʩʢʦʢ ʝ ʦʪʯʝʪʝʥ ʧʨʝʟ 2011 - 2012 ʛʦʜʠʥʘ, ʢʘʪʦ ʚ 
ʧʦʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʮʝʥʘʪʘ ʝ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʩʣʘʙʠ ʠ ʧʣʘʚʥʠ 
ʪʝʤʧʦʚʝ. ɺʲʧʨʝʢʠ ʪʝʥʜʝʥʮʠʷʪʘ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠ ʥʘ ʟʝʤʷʪʘ, ʪʝ 
ʦʩʪʘʚʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ, ʦʩʦʙʝʥʦ ʚ ʟʦʥʘ Ăʖʛʦʟʘʧʘʜʥʘ ʠ ʖʞʥʘ ʎʝʥʪʨʘʣʥʘ 
ɹʲʣʛʘʨʠʷñ, ʠ ʥʝʤʦʪʠʚʠʨʘʱʠ ʧʨʦʜʘʚʘʯʠʪʝ. ʌʘʢʪ ʝ, ʯʝ ʧʘʟʘʨʥʠʪʝ ʮʝʥʠʪʝ ʥʘ 
ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʚ ɹʲʣʛʘʨʠʷ ʢʲʤ ʢʨʘʷ 2019ʛ., ʚʩʝ ʦʱʝ ʥʝ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʟʝʤʷʪʘ, ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʥʝʷ ʜʘ ʩʝ ʦʪʛʣʝʞʜʘʪ 
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ʂɸʅɽʃɽʅʀ ʇʆʏɺʀ ʆʊ ʈɸʁʆʅɸ ʅɸ ɼʆʃʅɸ ɹɸʅʗ ʇʆɼ ɺʃʀʗʅʀɽ ʅɸ 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅɸ ɼɽʁʅʆʉʊ 
 

ʀʚʘʡʣʦ ʂʠʨʠʣʦʚ, ɺʘʥʷ ʃʦʟʘʥʦʚʘ, ʀʣʠʷʥʘ ɻʝʨʘʩʠʤʦʚʘ, ɺʝʩʝʣʠʥ ʇʘʥʢʦʚ 
ʀʇɸɿʈ Ăʅ. ʇʫʰʢʘʨʦʚò, ʉʦʬʠʷ 

 
Resume 

The Chromic Luvisols from the Dolnobanska valley are formed under forest meadow, bush 
and tree vegetation which has affected their texture, natural fertility and the reaction of the 
soil solution. As they are located in a semi-mountainous terrain, surface horizons are 
subject to erosion processes and podzolization. 

The aim of the research is to establish the changes in the profile of Chromic Luvisols 
which occurred as a result of natural influences and the type of production activity on 
them. 

The research has found that for a long time there have been changes in the surface soil 
horizons of all studied differences of Chromic Luvisols. The process of podzolization 
continues to develop and there is an increase in the content of silt in the horizons below 
the humus horizon. In the case of Fluvisols, an increase in the fraction of coarse and fine 
sand is reported. In the case of moderately eroded Pseudopodzolic Chromic Luvisols land 
use has an impact on the soil texture. In the deeper horizons, when planted with 
raspberries, the content of silt and physical clay increases compared to the same soil 
difference in the area with the application of three-field crop rotation, compacted with 
cereals using a mouldboard ploughing surface. 

Key words: Chromic Luvisols, Dolnobanska valley, process of podsolization, Fluvisols, 
soil texture, three-field crop rotation. 

 

 ʈʝʟʶʤʝ 

ʂʘʥʝʣʝʥʠʪʝ ʧʦʯʚʠ ʦʪ ɼʦʣʥʦʙʘʥʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʩʘ ʬʦʨʤʠʨʘʥʠ ʧʦʜ ʛʦʨʩʢʘ ʣʠʚʘʜʥʘ, 
ʭʨʘʩʪʦʚʠʜʥʘ ʠ ʜʲʨʚʝʩʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ, ʢʦʝʪʦ ʝ ʜʘʣʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʪʷʭʥʘʪʘ 
ʪʝʢʩʪʫʨʘ, ʝʩʪʝʩʪʚʝʥʦ ʧʣʦʜʦʨʦʜʠʝ ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʧʦʯʚʝʥʠʷ ʨʘʟʪʚʦʨ.ʂʘʪʦ 
ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʪʝʨʝʥ, ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʭʦʨʠʟʦʥʪʠ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʨʦʟʠʦʥʥʠ 
ʧʨʦʮʝʩʠ ʠ ʥʘ ʦʧʦʜʟʦʣʷʚʘʥʝ. 

ʎʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʧʨʦʤʝʥʠʪʝ ʚ ʧʨʦʬʠʣʘ ʥʘ ʂʘʥʝʣʝʥʠ ʛʦʨʩʢʠ 
ʧʦʯʚʠ, ʥʘʩʪʲʧʠʣʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʠʨʦʜʥʠ ʚʣʠʷʥʠʷ ʠ ʥʘ ʚʠʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ 
ʜʝʡʥʦʩʪ ʚʲʨʭʫ ʪʷʭ. 

ʆʪ ʧʨʦʚʝʜʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʟʘ ʜʲʣʛʦʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʩʘ ʥʘʩʪʲʧʠʣʠ 
ʧʨʦʤʝʥʠ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʧʦʯʚʝʥʠ ʭʦʨʠʟʦʥʪʠ ʥʘ ʚʩʠʯʢʠ ʧʨʦʫʯʝʥʠ ʨʘʟʣʠʯʠʷ ʥʘ 



ñɽʂʆʃʆɻʀʗ ʀ ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ï ʌʋʅɼɸʄɽʅʊɸʃʅɸ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʏɽʉʂɸ ʈɽɸʃʀɿɸʎʀʗò 
 

219 
 

ʂʘʥʝʣʝʥʠ ʛʦʨʩʢʠ ʧʦʯʚʠ. ʇʨʦʮʝʩʲʪ ʥʘ ʦʧʦʜʟʦʣʷʚʘʥʝ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʠ ʩʝ 
ʦʪʯʠʪʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʣ ʚ ʭʦʨʠʟʦʥʪʠʪʝ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦʜ ʭʫʤʫʩʥʠʷ 
ʭʦʨʠʟʦʥʪ. ʇʨʠ ɸʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʘʪʘ ʂʘʥʝʣʝʥʘ ʧʦʯʚʘ ʩʝ ʦʪʯʠʪʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ 
ʬʨʘʢʮʠʷʪʘ ʥʘ ʝʜʨʠʷ ʠ ʜʨʝʙʝʥ ʧʷʩʲʢ. ʇʨʠ ʩʨʝʜʥʦ ʝʨʦʟʠʨʘʥʘʪʘ ʇʩʝʚʜʦʧʦʜʟʦʣʠʩʪʘ 
ʂʘʥʝʣʝʥʘ ʛʦʨʩʢʘ ʧʦʯʚʘ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ ʜʘʚʘ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʤʝʭʘʥʠʯʥʠʷ ʩʲʩʪʘʚ. ɺ 
ʧʦ-ʜʲʣʙʦʢʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʭʦʨʠʟʦʥʪʠ ʧʨʠ ʥʘʩʘʞʜʝʥʠʝ ʦʪ ʤʘʣʠʥʠ ʥʘʨʘʩʪʚʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʣ ʠ ʬʠʟʠʯʥʘ ʛʣʠʥʘ ʩʧʨʷʤʦ ʪʦʚʘ ʧʨʠ ʩʲʱʦʪʦ ʧʦʯʚʝʥʦ ʨʘʟʣʠʯʠʝ ʧʨʠ 
ʧʣʦʱ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʨʠʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ, ʫʧʣʲʪʥʝʥʦ ʩ ʞʠʪʥʠ ʢʫʣʪʫʨʠ ʩʲʩ 
ʩʣʷʪʘ ʧʦʚʲʨʭʥʦʩʪ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʂʘʥʝʣʝʥʠ ʧʦʯʚʠ, ɼʦʣʥʦʙʘʥʩʢʘ ʢʦʪʣʦʚʠʥʘ, ʧʨʦʮʝʩ ʥʘ ʦʧʦʜʟʦʣʷʚʘʥʝ, 
ɸʣʫʚʠʘʣʥʦ-ʜʝʣʫʚʠʘʣʥʠ ʧʦʯʚʠ, ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ, ʪʨʠʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ.  

 

 

Introduction 

From the fact that the properties of the soils and the degree of their fertility depend a lot on 
the type and age of the parent rocks, on the relief, exposure, latitude and altitude, as well 
as on the climatic conditions that activate or suppress more or less biological activity, the 
state and biological potential of soil differences are determined ( Teoharov 
2004; Blum , 2007; Kinoshita et al. 2017 ). This feature of the soil formation process is an 
objective basis for the action of the third law of agriculture: "for the unity and 
interdependence of growth and development of plant associations and their habitatò from 
which arises the objective need for an ecological approach in organizing and managing 
production in crop production (Krastanov, 2006; Ugarte, et al., 2016). 

The Chromic Luvisols from the Dolnobanska valley are formed under forest meadow, bush 
and tree vegetation, which has affected their texture, natural fertility and the reaction of the 
soil solution (Koynov et al., 1972; Penkov et al. 1985; Ninov et al. 2001; Boneva 
& Houbenov , 2005). 

As they are located on a semi-mountainous terrain characterized by rough terrain with 
ravines and gullies that have slope 8-100 and the soil surface horizons are subject to 
erosion processes and podzolization. The climate is transition continental region of the 
European continental climeate and is temperate continental influenced by the river valley 
of Maritsa river and its tributaries ( Boneva & Houbenov, 2005 ; Ninov 2007) . 

Economic activity in the past was determined by the cultivation of cereals, fiber crops, 
potatoes and mainly berry crops, natural and artificial pastures and meadows. 

The aim of the research is to establish the changes in the profile of Chromic Luvisols 
which occurred as a result of natural influences and the type of land use on them. 

  

 Material and methods 

The subject of the study are the following differences of Chromic Luvisols: 

 

Pseudopodzolic Chromic Luvisols, clayey-sandy, slightly eroded 

They are distributed in the form of individual spots in the southeastern and northeastern 
part of the land. They occupy an area of 3875 da - which represents 2.39% of the total 
area. They are formed on non-carbonate weathering products under the influence of forest 
vegetation. As a result of the recent slight erosion, part of the light surface horizon has 
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been removed, due to which the profile is somewhat shortened. The profile is clearly 
differentiated. The texture coefficient is high 30. Most of the area of the considered soil 
differences is included in the arable fund of the farm units. An idea of the morphological 
structure of these soils is given by the description of profiles made one kilometer northeast 
of the village of Pchelin. 

                            A1b. fallow land 0- 20 yellowish-brown (7.5YR/5/4 in the dry state), fresh, 
compacted, clayey-sandy, granular and crumbly structure, does not carbonate from 
hydrochloric acid, transition noticeable. 

                            B1 20- 36 reddish-brown (5YR/3.5/ 6 in dry state), slightly moistened, 
dense, medium sandy-clayey, prismatic-lumpy structure, not carbonated by hydrochloric 
acid, transition noticeable. 

                            B2 36- 54 reddish-brown (5YR/3/6 in the dry state), moist, dense, 
medium sandy-clayey, prismatic-lumpy structure, not carbonated from hydrochloric acid, 
transition noticeable. 

                            BC 54 - 70 variegated (5YR/4/4 and 5YR/6/4 in the dry state), moist, 
strongly compacted, medium sandy-clay, lighter than the above, unstructured, does not 
carbonate from hydrochloric acid. 

The humus horizon has a thickness of 18-20 cm. 

The soil texture in the surface horizon is clayey-sandy. The amount of physical clay is 
17.2%. The soil texture in the illuvial horizon is medium sandy-clayey 39.7 to 42.1%. The 
amount of silt in the surface horizon is low, while in the illuvial horizon it is several times 
higher - 32.7 - 36.1%. The texture coefficient is 3.0. The predominant fractions are those of 
silt, medium and fine sand. This soil texture determines poor water permeability, good 
water retention and unfavorable air regime. According to the amount of organic matter in 
the surface horizon, the soil is with low humus content - 0.83%. The have a low reserve of 
total nitrogen and total phosphorus. Carbonates are not contained in the depth of the 
entire soil profile. The soil reaction has a strongly acidic pH in KCl of 4.1 to 4.3. These 
soils have a number of unfavorable properties that make them suitable for a limited 
number of crops - very low humus content, sharp textural differentiation, strongly acidic 
soil reaction (it can be corrected by liming). They are suitable for growing some less 
demanding crops. 

 

 Pseudopodzolic Chromic Luvisols clayey-sandy, moderately eroded 

They occupy an area of 7688 da, 5.15 % of the total area southeast of the village of Dolna 
Banya. 

They are distributed mainly in the central flattened part of the territory of the farm 
units.  They are formed on Pliocene and Tertiary deposits under the influence of forest 
vegetation. No erosion processes are observed in them. Their morphological structure can 
be observed by the description of a soil profile on a plateau in fruit orchard located 2 km 
north of Dolna Banya village. 

              A1A2 0 29 Light gray-brown, fresh, loose, clayey-sandy, small crumble structure, 
powdery, not carbonated from hydrochloric acid, transition clear. 

              a2Bd 29 42 light brown, fresh, compact, slightly sandy-clayey, crumble structure, 
partially dusted by podzolization, dusted with amorphous silica, not carbonated from 
hydrochloric acid, simple transition. 
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              BY1d 42 75 light brown-reddish, moist, slightly dense, slightly sandy-clayey, 
prismatic, signs of gleying, contains manganese nodules of grains, does not carbonate 
from hydrochloric acid, transition gradual. 

              BY2d 75 115 brownish-reddish, moist, slightly dense, heavy sandy-clayey, 
prismatic, contains manganese nodules, does not foam from hydrochloric acid, transition 
noticeable. 

              C 115 140 light brownish-white, moist, compact, slightly sandy-clayey, 
unstructured, gravelly, slightly carbonated from hydrochloric acid. 

Morphologically, these soils are characterized by weak (20-25 cm) humus horizon with 
light brown color and dusty from podzolization and processing small crumbly 
structure. Dusting with amorphous silica is observed here. Beneath it lies a deep about 70-
100 cm alluvial horizon with a reddish dense color, clayey with a prismatic structure and 
the presence of manganese nodules on water-bearing parts, this horizon is less deep and 
contains unweathered rocks. Horizon C is almost intact Pliocene Tertiary deposits with 
light brown to off-white color. The terrain occupied by these soils is flat (with a slight slope) 
convenient for farm machines. 

The soil texture in the surface horizon is clayey-sandy and the amount of physical clay is 
18.4%. In the alluvial horizon the soil texture is sharply aggravated - the amount of 
physical clay is 51.1-62.8%. 

The amount of silt in the upper two horizons is low while in the range of the illuvial horizon 
it is 45.6-57.4%. The predominant fraction of soil profile depth is that of silt followed by the 
fraction of medium and fine sand. The texture coefficient is 7.8. 

This soil texture causes low water permeability, high water holding capacity and 
unfavorable air regime. 

The content of humus 0.94% in the surface horizon defines these soils as having low 
humus. In the lower divisions of the soil profile the amount of organic matter is insignificant 
- 0.36-0.5%. 

Carbonates are not contained in the depth of the entire soil profile. The soil reaction is 
medium acidic in the surface horizon - pH 5.8 (H2O). 

With good farming techniques some less demanding crops can be grown on these soils. 

 

Alluvial (deluvial) meadow soils, slightly sandy-clayey (Fluvisols) 

They occupy an area of 2919 da - 1.96% of the total area. 

They are formed on alluvial-deluvial deposits under the influence of meadow vegetation. 
They have a layered structure characteristic of all alluvial soils. The materials creating the 
individual layers have a light soil texture. Humus is better expressed in the upper part of 
the soil profile. 

An idea of the morphological structure of these soils is given by profile 2: 

              AI.pl. 0 11 light gray-brown (7.5YR/5/6 in the dry state), fresh, loose, slightly 
sandy-clayey, weakly expressed fine-grained structure, does not carbonate from 
hydrochloric acid, transition noticeable. 

              AII.pl. 11 24 grayish-brown (7.5YR/5/4 in the dry state), slightly moistened, loose, 
sandy (loose sand), unstructured, does not carbonate from hydrochloric acid, transition 
noticeable. 
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              aIII.pl. 24 50 grayish-brown lighter than above (7.5YR/5/6 in the dry state), slightly 
moistened, loose, sandy (loose sand), unstructured, does not carbonate from hydrochloric 
acid. 

The humus horizon has a thickness of 20-30 cm, the amount of organic matter in the 
humus horizon is 2.17-3.19%. The depth of the soil profile is 60-90 cm. Mechanical 
composition in the surface horizon is clay-sandy, the amount of physical clay is 20.1-
28.5%. The predominant fractions are coarse particles. This soil texure determines very 
high water permeability, low water holding capacity and favorable air regime. 

The soil reaction is moderately acidic to neutral pH in KCl with value of 5-5.7. 

         

Chromic Luvisols shallow (underdeveloped), eroded, stony 

Occupy an area of 15688 da - 10.5% of the total area of the study area. 

They are formed on weathering products on acid rocks under the influence of forest 
vegetation and active erosion. 

The profile of these soils is very short and the hard rock is closely laid. They have a light 
soil texture; they contain a high percentage of skeletal material and a small percentage of 
organic matter. Due to the very large slope occupied by these soils they are almost 
economically irrelevant since only individual sections are used. 

Our research is based on the analysis of soil samples from the area representing the 
natural meadow (profile 1) , winter cereal - rye (profile 2) with raspberry plantations (profile 
2) and left in the prologue, after some years of use ( profile 3). 

Researched indicators: 

¶                    physical and mechanical parameters: 

- soil texture - by pyrophosphate method ( by Kaczynski ) ;                     

- structure and waterproof aggregates - by sieve analysis dry and wet sieving by the 
method of NI Savinov;                     

¶                    agrochemical indicators: 

- mobile forms: nitrogen - by the method of Bremner and Kiney; phosphorus - by the 
method of P. Ivanov; potassium - P. Ivanov ;                     

-     humus - by the Turin method; 

-     ʨʅ - potentiometrically (in water and in potassium chloride); 

-     carbonate content - by the Scheibler method 

An agrotechnical assessment was performed for the condition of the production areas 
subject to the study - soil condition in the humus horizon, presence of plant residues, weed 
density, etc. 

  

Results and discussion 

From the comparative analysis of the results of the laboratory determination of the soil 
texture, changes in the fractional composition of all studied soil differences are 
established. For a period of over fifty years, depending on the land use, microrelief and the 
influence of meteorological conditions, the changes in the main soil horizons are more or 
less distinctive. 
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 Table 1. Soil texture profile ˉ 1 Pseudopodzolic Chromic Luvisols 

Horizon and 
depth (cm) 

1.00 - 
0.25 

0.25 - 
0.05 

0.05 - 
0.01 

0.01 - 
0.005 

0.005 - 
0.001  <0.001 × <0.01 

A1 0-20 43.2 27.1 11.4 1.9 3.9 11.4 17.0 

B1 - 20-36 23.6 24.6 8.4 2.6 3.4 36.1 42.0 

B2 - 36-54 23.7 25.6 9.2 2.7 4.3 32.7 39.0 

A1-0-20* 39.6 30.8 13.5 2.5 3.1 10.6 16.9 

B1-20-36* 29.9 25.7 9.3 2.8 2.9 34.8 41.1 

B2-36-54* 29.7 26.3 10.7 2.6 6.1 22.7 31.0 

* Note - the data are from the analysis of samples in 2019. 

             A comparative analysis of the data on the mechanical composition of 
Pseudopodzolic Chromic Luvisols shows that despite the long-term difference between the 
two studies, the fluctuations in the fractional composition are insignificant (profile 1) . 

The long-term impact and sporadic production activity on the land plot did not significantly 
affect the soil texture of the soil disctinction. In the surface horizon, the silt and physical 
clay content was almost unchanged for the long period between the two 
analyzes. More significant differences between the fractional composition were found in 
the B2  horizon. The content of the silty fraction decreases sharply - by 10%, and the 
content of physical clay decreases by 8%. Probably in the C horizon there is a porous rock 
mass in which parts of the fine fractions of the clay have deposited. 

Of note is the fact that as a result of the absence of land use the humus content increases 
- on average by 0.09%. The inclusion of the area in the production activity was for a short 
time and did not create a risk of surface water erosion. 

  

Table 2. Chemical properties profile ˉ 1 Pseudopodzolic Chromic Luvisol 

Horizon 
and 

depth 

(cm) 

pH 

Carbonates% 

Saturation 

with bases 

(V%) 

mg / 
kg mg / 100 g 

Humus% 

H2O KCL Total N P2 O5 K2O 

A1.f.l.0-
20 5.0 4.1 0,0 65.6 19 , 1 5.6 16.8 0.83 

B1 20-36 5.3 4.3 0,0 66.3 15.5 1.1 18.0 0.77 

B2 36-54 5.1 4.2 0,0 71.4 10.0 0.6 15.9 0.54 

A1.f.l.0-
20* 5.3 4.3 0,0 62.0 14.2 2.3 

22.0 0.88 

B1 20-
36* 5.5 4.6 0,0 68.4 11.7 0.2 

13.3 0.86 

B2 36-
54* 5.5 4.5 0,0 - - - 

- - 

 Note: The data are from soil sample analysis from 2019 
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When comparing the data available from the soil outline and those of made agrochemical 
analysis indicated that the mobile forms of nitrogen in arable layers is reduced to 4-5 mg / 
kg soil, and that of useful phosphorus 2.5 times. There is an increase in the useful forms of 
potassium in the surface horizon, probably due to the decomposition of straw from 
cultivated cereals. The reaction of the soil solution remains moderately acidic in the 
surface horizon, but in the B horizon it becomes slightly acidic. 

During the long period between the two studies, profile 2 revealed significant changes in 
horizons A and B, which are a consequence of the impact of climatic factors and its 
inclusion in the land fund. Due to the application of a crop rotation system of agriculture 
through the alternation of cereals oats and rye and trench flax and potatoes, the unification 
of the soil texture at a depth of up to 42 m is established . Unlike the initial data, where the 
process of podzolization is visibly outlined in the three horizons, in the analysis in 2019 
there is a visible textural boundary between A and B horizon, as the content of silt is 4.5 
times higher and physical clay over 3 times. In land use with perennial plantations - 
raspberries, a higher content of silt and physical clay is found in the a2Bd horizon, as 
compared to the levels with predominant cultivation of cereals and cereal-legume 
mixtures, the physical clay has a 5% increase. A probable reason is the fact that during the 
creation of the raspberry plantation deep plowing was performed, followed by plowing in 
the rows every year while during the three-field crop rotation the depth of cultivation is up 
to 20 cm . 

              

Table 3. Soil texture profile ˉ 2 Pseudopodzolic Chromic Luvisol 

Horizon depth 

(cm) 

Hygr
. 

mois
ture 

% 

Amou
nt 

> 1 

1- 

0.2
5 

0.25- 

0.05 

0.05- 

0.01 

0.01
- 

0.00
5 

0.005
- 

0.001 

<0.00
1 

× 
<0.01 

A1A2    0-29 1.93 
0.1 

31.
6 29.9 18.7 4.1 7 7.3 18.4 

a2Bd   29-42 4.40 
1.4 

38.
3 16.2 13.6 6.9 5.2 15.1 27.2 

BY1   42-75 - 
0 

13.
2 13.6 7.9 2.5 2.9 57.4 62.8 

A1A2    0-29 * 3.05 0.0 36.
8 

37.3 4.9 5.3 6.9 8.8 21.0 

a2Bd   29-42 * 5.36 0.0 37.
1 

35.6 5.0 5.7 6.5 10.1 22.3 

BY1   42-75 * - 0.0 5.2 17.4 25.3 10.6 5.3 3 9.9 62 , 3 

A1A2    0-29 **  0.0 31.
4 40.1 5.4 5.9 6.8 10.4 23.1 

a2Bd   29-42 
** 

 0.0 31.
8 37.9 2.1 5.9 8.9 13.4 28.2 

BY1   42-75 **  0.0 9.1 15.5 21.8 12.8 7.1 41.4 60.9 
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Note - the data from the profiles are from 1965 from sketches of the cooperative farm D. 
Banya 

* Note - the data are from the analysis of samples in 2019 from levels with three crop 
rotation 

** Note - the data are from the analysis of samples 2019 perennial plantation - raspberries 

The chemical properties data for the two surface horizons outline some trends. The 
reaction of the soil solution of weakly acidic to neutral after long period becomes 
moderately acid ( 4.7-5.2 in KCl) . This change is due to natural acidification processes 
under the influence of water from the adjacent forest vegetation and not from production 
activity. The land section has been artificial meadow, which then becomes a natural 
grass. The soil is depleting of bases in the surface horizon, despite the percentage 
increases in the depth, reaching 78.0%. 

  

Table 4. Chemical properties Profiles ˉ 2 Pseudopodzolic Chromic Luvisol 

Horizon and 

depth 

(cm) 

pH CaCO 3 Saturation 

with 
bases 

(V%) 

mg/ 
kg mg/100 g 

Humus% 

H 2 O KCL Total 
N P2O5 K2O 

A 1 A 2 0-2 9 5.8 5.0 0.0 65.6 18.0 8.3 22.6 0.94 

a 2 B d 2 9 -
 42 6.7 

5.7 0.0 70.4 16.2 
5.4 

19.7 
0.5 

B Y 1 d 42 -
7 5 6.5 

5.6 0.0 77.0 9.6 
1.2 

14.8 
0.43 

A 1 A 2 0-2 9 * 5.5 4.7 0.0 55.7 16.6 1.8 19.0 1.05 

a 2 B d 2 9 -
 42 * 6.2 

5.2 0.0 78.0 12.0 
0.2 

15.6 
0.68 

B Y 1 d 42 -
7 5 * - 

- 0.0 - - 
- 

- 
- 

A 1 A 2 0-29 ** 5.8 4.9 0.0 62.8 25.3 3.0 20.1 1.01 

a 2 B d 29 -
 42 ** 6.3 

5.5 0.0 65.0 20.5 
0.6 

16.8 
0.68 

B Y 1 d 42 -75 
** - 

- 0.0 - - 
- 

- 
- 

Note - the data are from the analysis of the soil samples in 1965 from D. Banya 
cooperative farm 

* The data are from the analysis of soil sample from 2019 from a field with three crops 
rotation 

** The data are from the analysis of soil sample from 2019 with permanent crop 
raspberries 

              During the long-term land use of the area it is established that during the 
raspberry plantation the assimilable forms of nitrogen increase, as for the horizons to a 
depth of 42 cm it is respectively 5.8 mg/kg of soil. In the absence of balanced fertilization, 
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the mobile forms of phosphorus and potassium decrease and it is more significant for the 
amount of P2 O5 - 4.5 times in the area with three crop rotation and about 3 times in the 
area occupied by raspberries. We assume that when creating the perennial plantation, 
basic fertilization with phosphorus and potassium was performed. 

Pseudopodzolic soil differences, in addition to a pronounced textural differentiation, are 
also characterized by a weak humus horizon and an acid reaction of the soil 
solution (Koynov et al., 1972) . The treatment of these soils should be carried out during 
time of appropriate humidity to avoid some adverse physical and mechanical 
consequences. The arable land can be deepened to 25-30 cm with the application of 
manure and higher doses of mineral fertilizers. When using mineral  fertilization priority 
should be given to fertilizers with physiologically alkaline actions. 

The structure of the Alluvial-Deluvial (Fluvisol) soil is layered, with stratums which is 
formed under the influence of the flowing waters of the Maritsa River. Subsequently, the 
river withdrew to its current bed, and a process of deluvial formation began on the 
terrain. Of note is the fact that the percentage of coarse sand is increasing - by 15.7% and 
21.8% respectively for AI pl. and A II pl. horizons. 

 

Table 5. Soil texture profile ˉ 3 Alluvial (deluvial) Cinnamon meadow soil (Fluvisol) 

Horizon 
depth 

(cm) 

Hygr. 

moist
ure 

% 

Amoun
t 

> 1 

1- 

0.25 

0.25
- 

0.05 

0.05
- 

0.01 

0.01
- 

0.00
5 

0.005
- 

0.001 

<0.00
1 

× 
<0.01 

A I pl. 0-11 2.53 13.3 31.5 21.2 11.7 4.5 5.6 10 20.1 

A IIpl. 11-24 5.20 42.7 33.1 18.2 0.5 1.5 1.9 11.9 24.9 

a III pl. 24-
50 

- 
79.2 15.4 4.2 0.3 0.2 0.2 6.2 16.6 

A I pl. 0-11* 2.18 0.0 35.0 36.9 4.5 5.5 6.4 11.7 23.6 

A IIpl. 11-
24* 

2.60 0.0 32.2 40.0 3.7 5, 5 6.4 12.2 24.1 

aIII pl. 24-
50* 

- 0.0 
15.0 14.4 9.3 6.6 3.3 19.9 35.3 

 * Note - the data are from the analysis of soil samples in 2019. 

  

Based on microrelief, it can be assumed that this change in the soil texture is due to the 
surface water erosion with the adjacent land plot of asphalt road the soil was moved to 
declines forming the ravine of the river. A profile made in an adjacent pine grove gives 
grounds for such an assumption. 

              The chemical properties are like characterized with as slightly acidic to neutral pH 
in soil research in cooperative farm Dolna Banya which in 2019 showed a decrease to 
medium acidic soil solution. Carbonates are washed deep into the profile and base 
saturation slightly decreased as a result of the impact of climatic factors. In the event of the 
water erosionthe   humus content is reduced of the alluvial diluvial soil (Fluvisol), as for 
long-term decrease was respectively 0.39% and 0,06% for the first and second layer of the 
soil profile. 
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Table 6. Chemical properties profile ˉ 3 Alluvial (deluvial) Cinnamon 

                            meadow soil (Fluvisols) 

Horizon and 

depth 

in cm 

pH CaCO3 Saturation 

with bases 

(V%) 

Humus 

% 

  

H2O KCL 

A I pl. 0-11 6.4 5.7 0.0 78.0 2.17 

A IIpl. 11-24 6.7 6 0.0 76.6 1.45 

aIII pl.24- 50 6.8 6 0.0 - - 

A I pl. 0-11* 6.1 5.2 0.0 67.3 1.78 

AIIpl. 11-24* 6.3 5.5 0.0 72.4 1.39 

aIII pl.24-50* 6.7 - 0.0 - - 

* Note - the data are from the analysis of soil samples in 2019. 

 

Conclusion 

The research has found that for a long period of time there were changes in the surface 
soil horizons of all studied differences of Chromic Luvisols. The process of podzolization 
continues to develop and an increase in the content of silt in the horizons located below 
the humus horizon is reported. In the case of alluvial-deluvial cinnamon soil (Fluvisol), an 
increase in the fraction of coarse and fine sand and a decrease in the humus content are 
reported. In the case of moderately eroded Pseudopodzolic Chromic Luvisols land use has 
an impact on the soil texture. In the deeper horizons, when planted with raspberries, the 
content of silt and physical clay increases compared to the same soil difference in the area 
with the application of three crop rotation, compacted with cereals with a subsided 
surface. The content of mobile forms of nitrogen increases in the area with permanent 
planting. The useful for plants forms of phosphorus and potassium decrease more 
significantly in the area on which three crop rotation saturated with cereals with a 
mouldboard ploughing for growing is applied. 
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ʈʝʟʶʤʝ 

ʆʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʦʩʦʙʝʥʦʩʪʠ, ʢʦʠʪʦ 
ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʪʝʭʥʠʢʘ, ʠʟʧʦʣʟʚʘʥʘ ʚ 
ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ ʩʪʦʧʘʥʩʪʚʘ, ʢʘʢʪʦ ʠ ʩ ʬʘʢʪʘ, ʯʝ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʜʝʡʥʦʩʪʠ ʚ 
ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʩʘ ʤʝʭʘʥʠʟʠʨʘʥʠ ʩʘʤʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʠʟʮʷʣʦ 
ʨʲʯʥʦ. 

ɼʦʢʣʘʜʲʪ ʩʲʜʲʨʞʘ ʢʨʠʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʤʝʭʘʥʠʟʘʮʠʷ ʥʘ 
ʩʧʝʮʠʬʠʯʥʠ ʜʝʡʥʦʩʪʠ ʚ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 
ʛʦʜʠʥʠʪʝ,  ʢʘʢʪʦ ʠ ʥʘ ʪʝʟʠ, ʢʦʠʪʦ ʥʘʩʢʦʨʦ ʙʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ. ʇʦʩʦʯʝʥʠ ʩʘ ʥʘʯʠʥʠ, ʚʲʟʤʦʞʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝ ʠ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʧʦʜʭʦʜʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘʩʠʪʝʥʦʩʪʪʘ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ 
ʩʪʦʧʘʥʩʪʚʘ ʩ ʪʝʭʥʠʢʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʛʨʠʞʘ ʟʘ ʨʘʩʪʝʥʠʷʪʘ, ʟʝʤʝʜʝʣʩʢʘ ʪʝʭʥʠʢʘ, 
ʧʨʲʩʢʘʥʝ, ʨʝʟʠʪʙʘ, ʩʲʙʠʨʘʥʝ ʥʘ ʨʦʟʠ 

 

Resume 

The cultivation of oil-bearing rose is characterized by features that predetermine the 
specifics of the agricultural machinery used in rose-production farms, as well as the fact 
that a significant number of activities in rose production are only partially mechanized or 
performed entirely by hand. 

ɸ critical analysis of the technical means for  mechanization of  specific activities in rose 
production, which are used over the years and newly presented to rose growers is 
provided in the report. Ways, possible sources of financing and organizational approaches 
for increasing the saturation of rose farms with machinery have been identified. 
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ʈʝʟʶʤʝ 

ɺʳʨʘʱʠʚʘʥʠʝ ʤʘʩʣʠʯʥʦʡ ʨʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ 
ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 
ʭʦʟʷʡʩʪʚʘʭ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʦʟ, ʘ ʪʘʢʞʝ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪ 
ʧʦ ʫʭʦʜʫ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʘ ʠʣʠ ʚʳʧʦʣʥʷʝʪʩʷ 
ʧʦʣʥʦʩʪʴʶ ʚʨʫʯʥʫʶ. 

ɺ ʜʦʢʣʘʜʝ ʩʦʜʝʨʞʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ɹʦʣʛʘʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ 
ʩʧʝʮʠʬʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʩʣʠʯʥʦʡ ʨʦʟʳ, ʘ 
ʪʘʢʞʝ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʥʝʜʘʚʥʦ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦ ʚʥʠʤʘʥʠʶ 
ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ʆʙʦʟʥʘʯʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʭʦʟʷʡʩʪʚ ʪʝʭʥʠʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʠʯʥʘʷ ʨʦʟʘ; ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ; ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 
ʪʝʭʥʠʢʘ; ʦʧʨʳʩʢʠʚʘʥʠʝ; ʦʙʨʝʟʢʘ; ʩʙʦʨ ʨʦʟʦʚʳʭ ʮʚʝʪʢʦʚ 

 
 

ɺʲʚʝʜʝʥʠʝ 

ʉʲʚʨʝʤʝʥʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʝ ʥʝʤʠʩʣʠʤʦ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ. ʈʝʜʠʮʘ ʟʝʤʝʜʝʣʩʢʠ ʢʫʣʪʫʨʠ 
ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠ ʢʦʝʪʦ ʚʩʠʯʢʠ ʠʣʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʩʝ ʠʟʚʲʨʰʚʘʪ 
ʤʝʭʘʥʠʟʠʨʘʥʦ. ʄʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʥʝ ʝ ʦʪ ʪʷʭ. ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʨʝʘʣʠʟʠʨʘʥʠʪʝ 
ʜʝʡʥʦʩʪʠ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʡ ʩʘ ʥʝʤʝʭʘʥʠʟʠʨʘʥʠ. ʅʝ ʝ ʝʜʥʘʢʚʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 
ʤʝʭʘʥʠʟʠʨʘʥʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʟʘ ʮʝʣʪʘ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʚ 
ʨʘʟʣʠʯʥʠʪʝ ʧʦ ʨʘʟʤʝʨ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠ ʩʪʦʧʘʥʩʪʚʘ. 
ɺʲʨʭʫ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʦʣʫʯʘʚʘʥʠʷ ʦʪ ʝʜʠʥʠʮʘ ʧʣʦʱ ʨʦʟʦʚ ʮʚʷʪ ʚʣʠʷʥʠʝ ʦʢʘʟʚʘʪ 
ʬʘʢʪʦʨʠ, ʚʲʨʭʫ ʢʦʠʪʦ ʯʦʚʝʢ ʥʝ ʤʦʞʝ ʠʣʠ ʤʦʞʝ ʜʘ ʚʲʟʜʝʡʩʪʚʘ ʥʝʟʥʘʯʠʪʝʣʥʦ, ʢʘʪʦ 
ʥʘʧʨʠʤʝʨ ʧʨʠʨʦʜʦ-ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ. ʉʲʱʝʩʪʚʫʚʘʪ ʬʘʢʪʦʨʠ, ʯʦʚʝʰʢʦʪʦ 
ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʀʟʢʣʶʯʠʪʝʣʥʦ 
ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʥʘ ʜʦʙʠʚʠʪʝ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʦʢʘʟʚʘ ʘʛʨʦʪʝʭʥʠʢʘʪʘ. 
ʉʚʦʝʚʨʝʤʝʥʥʦʪʦ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʛʨʠʞʠʪʝ 
ʧʦ ʨʘʩʪʝʥʠʷʪʘ, ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ ʫʩʣʦʚʠʷ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʚ ʪʷʭ ʥʘ 
ʤʘʢʩʠʤʘʣʥʦʚʲʟʤʦʞʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʦʟʦʚʦ ʤʘʩʣʦ, ʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʩʨʦʢʦʚʝʪʝ ʟʘ 
ʧʨʠʙʠʨʘʥʝ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ, ʪʦ ʜʘ ʙʲʜʝ ʠʟʚʣʠʯʘʥʦ ʚ ʤʘʢʩʠʤʘʣʝʥ ʦʙʝʤ ʠ ʢʘʯʝʩʪʚʦ.  
ʊʝʭʥʦʣʦʛʠʯʥʠʷʪ ʧʨʦʮʝʩ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʚʢʣʶʯʚʘ ʦʧʝʨʘʮʠʠ, 
ʠʟʚʲʨʰʚʘʥʠ ʠ ʧʨʠ ʜʨʫʛʠ ʟʝʤʝʜʝʣʩʢʠ ʢʫʣʪʫʨʠ, ʚ ʪ.ʯ. ʧʦʯʚʦʦʙʨʘʙʦʪʚʘʱʠ (ʦʨʘʥ, 
ʢʫʣʪʠʚʠʨʘʥʝ, ʬʨʝʟʦʚʘʥʝ), ʟʘ ʙʦʨʙʘ ʩ ʚʨʝʜʠʪʝʣʠ (ʧʣʝʚʝʣʠ, ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ), 
ʨʝʟʠʪʙʘ, ʪʦʨʝʥʝ, ʥʘʧʦʷʚʘʥʝ ʠ ʜʨ. ʀʟʧʲʣʥʷʚʘʪ ʩʝ, ʦʙʘʯʝ, ʠ ʜʝʡʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʠ 
ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʢʫʣʪʫʨʘ.  
 
ɼʝʡʥʦʩʪʠ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʪʷʭʥʦʪʦ ʤʝʭʘʥʠʟʠʨʘʥʝ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ 
ʄʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʩʝ ʨʘʟʤʥʦʞʘʚʘ ʚʝʛʝʪʘʪʠʚʥʦ. ɺ ʩʪʘʨʠ ʚʨʝʤʝʥʘ ʢʘʪʦ ʧʦʩʘʜʲʯʝʥ 
ʤʘʪʝʨʠʘʣ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠʟʢʦʨʝʥʝʥʠ ʨʦʟʦʚʠ ʭʨʘʩʪʠ ʠʣʠ ʠʟʩʝʯʝʥʠ ʜʦ ʟʝʤʷʪʘ 
ʚʲʟʨʘʩʪʥʠ ʨʘʩʪʝʥʠʷ (Lenkov et al., 1988; Atanasova and Nedkov, 2004; Doncheva, 
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2020). ʋʪʚʲʨʜʝʥʘ ʧʨʘʢʪʠʢʘ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦ ʝ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ ʦʪ 
ʚʢʦʨʝʥʝʥʠ ʨʝʟʥʠʮʠ.  

ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʦʩʘʜʲʯʥʠʷ ʤʘʪʝʨʠʘʣ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʯʘʩʪʠ ʦʪ 
ʦʙʣʠʩʪʝʥʠ ʨʦʟʦʚʠ ʣʝʪʦʨʘʩʪʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʜʘ ʬʦʨʤʠʨʘʪ ʧʦʜʟʝʤʥʠ ʠ 
ʥʘʜʟʝʤʥʠ ʦʨʛʘʥʠ (ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ ʠ ʣʝʪʦʨʘʩʪʠ). ʀʟʭʦʜʥʠʷʪ ʤʘʪʝʨʠʘʣ ʟʘ 
ʚʢʦʨʝʥʷʚʘʥʝ  (ʤʥʦʛʦʛʦʜʠʰʥʠ ʩʪʲʙʣʝʥʠ ʨʝʟʥʠʮʠ, ʟʝʣʝʥʠ ʨʝʟʥʠʮʠ ʠʣʠ ʝʜʥʦʛʦʜʠʰʥʠ 
ʟʨʝʣʠ ʨʝʟʥʠʮʠ) ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʤʘʪʦʯʥʠ ʥʘʩʘʞʜʝʥʠʷ (Atanasova and Nedkov, 2004; 
Doncheva, 2020). ɿʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʤʫ ʚʲʚ ʚʠʜ ʯʠʩʪ ʦʪ ʟʘʨʘʟʘ ʠ ʥʝʧʨʠʷʪʝʣʠ  ʟʘ 
ʤʘʪʦʯʥʦʪʦ ʥʘʩʘʞʜʝʥʠʝ ʩʝ ʧʦʣʘʛʘʪ ʩʧʝʮʠʘʣʥʠ ʛʨʠʞʠ, ʚ ʪ.ʯ. ʧʨʲʩʢʘʥʝ ʩ ʧʨʝʧʘʨʘʪʠ ʟʘ 
ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ, ʪʦʨʝʥʝ, ʧʦʣʠʚʘʥʝ. ɺʩʠʯʢʠ ʛʨʠʞʠ, ʢʘʩʘʝʱʠ ʤʘʪʦʯʥʠʢʘ, ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʤʝʭʘʥʠʟʠʨʘʥʠ. ʅʘʨʷʟʚʘʥʝʪʦ ʥʘ ʨʝʟʥʠʮʠ ʩʝ ʠʟʚʲʨʰʚʘ ʨʲʯʥʦ. ʂʘʪʦ ʤʘʪʝʨʠʘʣ ʟʘ 
ʚʢʦʨʝʥʷʚʘʥʝ  ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʠʟʨʷʟʘʥʠ ʩʣʝʜ ʨʝʟʠʪʙʘ ʣʝʪʦʨʘʩʪʠ. 
ɺʢʦʨʝʥʷʚʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʦʪ ʚʠʜʦʚʝʪʝ ʨʝʟʥʠʮʠ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʨʘʟʨʘʙʦʪʝʥʘ ʪʝʭʥʦʣʦʛʠʷ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʚʢʦʨʝʥʝʥʠʪʝ ʨʝʟʥʠʮʠ ʜʘ ʙʲʜʘʪ ʟʘʩʘʜʝʥʠ 
ʚʲʨʭʫ ʧʦʜʛʦʪʚʝʥ ʟʘ ʮʝʣʪʘ ʪʝʨʝʥ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʩʢʦʨʦ ʩʣʝʜ ʠʟʚʘʞʜʘʥʝʪʦ ʠʤ.  

ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʨʝʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʦʟʦʚʦ ʥʘʩʘʞʜʝʥʠʝ 
ʇʨʝʜʰʝʩʪʚʘʱ ʝʪʘʧa ñʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʨʝʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʦʟʦʚʦ ʥʘʩʘʞʜʝʥʠʝò ʝ 
ʠʟʙʦʨʲʪ ʥʘ ʩʘʤʠʷ ʪʝʨʝʥ. ʄʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʩʝ ʨʘʟʚʠʚʘ ʜʦʙʨʝ ʧʦʯʪʠ ʥʘʚʩʷʢʲʜʝ ʚ 
ʫʤʝʨʝʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʧʦʷʩ, ʥʦ ʢʦʛʘʪʦ ʩʝ ʦʪʛʣʝʞʜʘ ʟʘ ʨʦʟʦʚʦ ʤʘʩʣʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʡ ʩʘ 
ʩʧʝʮʠʘʣʥʠ. ʈʘʡʦʥʠʪʝ ʩ ʤʝʢʘ ʟʠʤʘ, ʚʣʘʞʥʘ ʠ ʧʨʦʭʣʘʜʥʘ ʧʨʦʣʝʪ, ʣʝʢʦ ʥʘʢʣʦʥʝʥʠʪʝ 
ʪʝʨʝʥʠ ʩ ʜʲʣʙʦʢʠ ʠ ʚʦʜʦʧʨʦʧʫʩʢʣʠʚʠ ʧʦʯʚʠ ʩ ʣʝʢ ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ, ʙʦʛʘʪʠ ʥʘ ʭʫʤʫʩ 
ʠ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʩʘ ʥʘʡ-ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʟʘ ʥʝʷ (Atanasova and Nedkov, 2004; 
Doncheva, 2020). 
ɼʝʡʥʦʩʪʠʪʝ ʧʦ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʝʨʝʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʦʟʦʚʦ ʥʘʩʘʞʜʝʥʠʝ 
ʚʢʣʶʯʚʘʪ: ʫʥʠʱʦʞʘʚʘʥʝ ʧʦ ʭʠʤʠʯʝʥ ʧʲʪ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠʪʝ ʧʣʝʚʝʣʠ; ʠʟʯʠʩʪʚʘʥʝ ʥʘ 
ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʧʣʦʱʠʪʝ ʦʪ ʜʲʨʚʝʪʘ, ʭʨʘʩʪʠ ʠ ʝʜʨʠ ʢʘʤʲʥʠ ʩ ʧʦʩʣʝʜʚʘʱʦ 
ʧʦʜʨʘʚʥʷʚʘʥʝ ʠʣʠ ʪʝʨʘʩʠʨʘʥʝ; ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʯʚʦʦʙʨʘʙʦʪʢʠ - ʜʲʣʙʦʢʘ ʩ 
ʦʙʨʲʱʘʥʝ ʥʘ ʧʦʯʚʝʥʠʷ ʧʣʘʩʪ (ʨʠʛʦʣʚʘʥʝ) ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ 
ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʠ ʧʦʚʲʨʭʥʦʩʪʥʠ 
(ʢʫʣʪʠʚʠʨʘʥʝ ʠʣʠ ʧʣʠʪʢʦ ʧʨʝʦʨʘʚʘʥʝ ʩ ʙʨʘʥʫʚʘʥʝ) ʟʘ ʜʦʫʥʠʱʦʞʘʚʘʥʝ ʥʘ 
ʢʦʨʝʥʠʱʥʠʪʝ ʧʣʝʚʝʣʠ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ  ʧʦʯʚʘʪʘ ʚ ʨʦʭʢʦʚʦ ʩʲʩʪʦʷʥʠʝ; ʚʥʘʩʷʥʝ ʥʘ 
ʦʙʦʨʩʢʠ ʪʦʨ; ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʘʥʘʚʢʠ ʠʣʠ ʜʫʧʢʠ ʟʘ ʟʘʩʘʞʜʘʥʝ ʥʘ ʨʝʟʥʠʮʠʪʝ. ɺʩʠʯʢʠ 
ʦʧʝʨʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʝʨʝʥʘ, ʧʦʟʚʦʣʷʚʘʪ ʤʝʭʘʥʠʟʠʨʘʥʝ.  
ɿʘʩʘʞʜʘʥʝ 
ɿʘʩʘʞʜʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʝʟ ʢʲʩʥʘ ʝʩʝʥ (ʥʦʝʤʚʨʠ). ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʠ 
ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʤʦʞʝ ʜʘ ʧʨʦʜʲʣʞʠ ʧʨʝʟ ʟʠʤʘʪʘ ʠʣʠ ʨʘʥʦ ʥʘʧʨʦʣʝʪ, ʧʨʝʜʠ 
ʜʘ ʝ ʟʘʧʦʯʥʘʣʘ ʚʝʛʝʪʘʮʠʷʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʝʪʘʪʘ ʩʭʝʤʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʨʦʟʦʚʦʪʦ ʥʘʩʘʞʜʝʥʠʝ ʧʦʩʘʜʲʯʥʠʷʪ ʤʘʪʝʨʠʘʣ ʩʝ ʟʘʩʘʞʜʘ ʚ ʨʝʜʦʚʝ ʩ ʰʠʨʠʥʘ ʥʘ 
ʤʝʞʜʫʨʝʜʠʷ 2,8 m, 3,0 m ʠʣʠ 3,2 m. ʉʨʝʱʘʪ ʩʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʤʝʞʜʫʨʝʜʠʷ 2,6 m ʠ 
ʧʦʜ ʥʝʛʦ, ʥʦ ʛʣʘʚʥʦ ʥʘ ʥʝʛʦʣʝʤʠ ʧʦ ʨʘʟʤʝʨ  ʫʯʘʩʪʲʮʠ, ʢʲʜʝʪʦ ʤʝʭʘʥʠʟʠʨʘʥʦʪʦ 
ʦʪʛʣʝʞʜʘʥʝ ʝ ʥʝʨʝʘʣʠʟʫʝʤʦ ʠʣʠ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʦ. ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ 
ʟʘʩʘʞʜʘʥʠʪʝ ʨʝʟʥʠʮʠ ʚ ʨʝʜʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʚ ʠʥʪʝʨʚʘʣʘ 0,8 - 1,2 m (Lenkov et al., 
1988; Nedkov et al., 2005). ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʦʨʪʦʚʠ ʦʩʦʙʝʥʦʩʪʠ, ʪʝʨʝʥʥʠ ʬʘʢʪʦʨʠ ʠ 
ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʦʪʛʣʝʞʜʘʥʝ  ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʟʘʩʘʞʜʘʥʝ ʠ ʤʝʞʜʫ 0,6 ï 0,9 m (Stoyanov, 
2013). ʇʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (Atanasova and Nedkov, 2004) ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦ-
ʛʦʣʝʤʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʦʩʠʛʫʨʷʚʘʪ ʧʦ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʦʪ ʤʘʩʣʦʜʘʡʥʘʪʘ ʢʫʣʪʫʨʘ.  
ʀ ʚ ʥʘʰʝ ʚʨʝʤʝ ʟʘʩʘʞʜʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ-ʯʝʩʪʦ ʨʲʯʥʦ, ʚʲʧʨʝʢʠ ʯʝ ʥʝ ʣʠʧʩʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʝʛʦʚʦʪʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʲʣʥʦ ʤʝʭʘʥʠʟʠʨʘʥʝ. ɺʩʠʯʢʠ ʧʦʩʣʝʜʚʘʱʠ 
ʟʘʩʘʞʜʘʥʝʪʦ ʛʨʠʞʠ ʟʘ ʥʘʩʘʞʜʝʥʠʝʪʦ ʮʝʣʷʪ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ 
ʧʨʠʭʚʘʱʘʥʝ, ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʤʘʩʣʦʜʘʡʥʠʪʝ ʨʘʩʪʝʥʠʷ. 
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ɻʨʠʞʠ ʟʘ ʥʦʚʦ ʥʘʩʘʞʜʝʥʠʝ 
ɿʘ ʥʦʚʦ ʩʝ ʩʯʠʪʘ ʥʘʩʘʞʜʝʥʠʝ ʧʨʝʟ ʧʲʨʚʠʪʝ ʪʨʠ ʛʦʜʠʥʠ ʩʣʝʜ ʟʘʩʘʞʜʘʥʝʪʦ. ɻʨʠʞʠʪʝ ʟʘ 
ʨʘʩʪʝʥʠʷʪʘ ʧʨʝʟ ʧʝʨʠʦʜʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ ʟʘ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʟʜʨʘʚʠ ʠ ʜʦʙʨʝ ʦʬʦʨʤʝʥʠ ʨʦʟʦʚʠ ʭʨʘʩʪʠ. ʉʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ 
ʤʝʭʘʥʠʟʠʨʘʥʠʪʝ ʠ ʠʟʚʲʨʰʚʘʥʠʪʝ ʨʲʯʥʦ ʜʝʡʥʦʩʪʠ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʦ.  
ʄʝʭʘʥʠʟʠʨʘʥʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʧʦʯʚʘʪʘ ʨʦʭʢʘʚʘ ʠ ʯʠʩʪʘ ʦʪ ʧʣʝʚʝʣʠ ʚ 
ʤʝʞʜʫʨʝʜʠʷʪʘ, ʦʨʘʥʪʘ ʩʲʩ ʟʘʛʲʨʣʷʥʝ, ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʩ ʤʠʥʝʨʘʣʥʠ ʪʦʨʦʚʝ, 
ʧʨʲʩʢʘʥʝʪʦ ʩʨʝʱʫ ʚʨʝʜʠʪʝʣʠ. ʄʝʭʘʥʠʟʠʨʘʥʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʨʝʟʠʪʙʘʪʘ ʟʘ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʭʨʘʩʪʠʪʝ ʥʘ ʚʪʦʨʘʪʘ ʛʦʜʠʥʘ ʦʪ ʟʘʩʘʞʜʘʥʝʪʦ, ʩʲʩʪʦʷʱʦ ʩʝ ʚ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʠʤ ʜʦ 80-90 cm. ʅʝʤʝʭʘʥʠʟʠʨʘʥʠ ʩʘ ʜʝʡʥʦʩʪʠʪʝ, 
ʩʚʲʨʟʘʥʠ ʩ ʧʦʧʲʣʚʘʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʮʚʝʪʥʠ 
ʧʲʧʢʠ ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ, ʦʢʦʧʘʚʘʥʝʪʦ ʚ ʨʝʜʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʪʘ,  ʩʢʲʩʷʚʘʥʝʪʦ ʥʘ 
ʜ̡ ʣʞʠʥʘʪʘ ʥʘ ʥʘʡ-ʩʠʣʥʠʪʝ ʣʝʪʦʨʘʩʪʠ ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʟʘ ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ 
ʪʷʭʥʦʪʦ ʨʘʟʢʣʦʥʷʚʘʥʝ, ʧʦʯʠʩʪʚʘʥʝʪʦ ʥʘ ʥʘʩʘʞʜʝʥʠʷʪʘ ʦʪ ʠʟʩʲʭʥʘʣʘ ʠ ʧʦʨʘʟʝʥʘ ʦʪ 
ʘʛʨʠʣʫʩʘ14 ʜʲʨʚʝʩʠʥʘ, ʨʝʟʠʪʙʘʪʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʭʨʘʩʪʠʪʝ ʠ ʙʝʨʠʪʙʘʪʘ (ʤʘʢʘʨ ʠ 
ʯʘʩʪʠʯʥʘ) ʧʨʝʟ ʚʪʦʨʘʪʘ ʠ ʪʨʝʪʘʪʘ ʛʦʜʠʥʠ (Atanasova and Nedkov, 2004; Doncheva, 
2020). 
ɻʨʠʞʠ ʟʘ ʮʚʝʪʦʜʘʚʘʱʦ ʥʘʩʘʞʜʝʥʠʝ 
ʇʨʠ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʦʟʦʚʦʪʦ ʥʘʩʘʞʜʝʥʠʝ ʧʝʨʠʦʜʲʪ ʥʘ ʘʢʪʠʚʥʦ ʮʚʝʪʦʜʘʚʘʥʝ 
ʝ ʦʪ ʯʝʪʚʲʨʪʘʪʘ ʛʦʜʠʥʘ ʥʘ ʟʘʩʘʞʜʘʥʝʪʦ ʜʦ ʚʨʝʤʝʪʦ ʟʘ ʧʦʜʤʣʘʜʷʚʘʥʝʪʦ ʤʫ. ɻʨʠʞʠʪʝ 
ʟʘ ʮʚʝʪʦʜʘʚʘʱʦ ʥʘʩʘʞʜʝʥʠʝ ʚʢʣʶʯʚʘʪ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʯʚʘʪʘ ʯʠʩʪʘ ʦʪ ʧʣʝʚʝʣʠ, 
ʧʨʝʜʧʘʟʚʘʥʝ ʥʘ ʤʘʩʣʦʜʘʡʥʠʪʝ ʨʘʩʪʝʥʠʷ ʦʪ ʙʦʣʝʩʪʠ ʠ ʥʝʧʨʠʷʪʝʣʠ,  ʨʝʟʠʪʙʠ ʟʘ 
ʧʦʯʠʩʪʚʘʥʝ ʠ ʨʝʛʫʣʠʨʘʥʝ ʨʘʩʪʝʞʘ ʥʘ ʭʨʘʩʪʠʪʝ, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʤʝʨʦʧʨʠʷʪʠʷ, 
ʦʩʠʛʫʨʷʚʘʱʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʦʪ ʢʘʯʝʩʪʚʝʥ 
ʨʦʟʦʚ ʮʚʷʪ. ʏʘʩʪ ʦʪ ʨʝʘʣʠʟʠʨʘʥʠʪʝ ʧʨʝʟ ʧʝʨʠʦʜʘ ʜʝʡʥʦʩʪʠ ʧʦʟʚʦʣʷʚʘʪ ʤʝʭʘʥʠʟʠʨʘʥʝ 
(ʧʲʣʥʦ ʠʣʠ ʯʘʩʪʠʯʥʦ), ʥʦ ʛʦʣʷʤʘ ʯʘʩʪ ʥʘʣʘʛʘʪ ʨʲʯʥʦ ʠʟʚʲʨʰʚʘʥʝ. ʄʝʭʘʥʠʟʠʨʘʥʦ ʩʝ 
ʨʝʘʣʠʟʠʨʘ ʙʦʨʙʘʪʘ ʩ ʚʨʝʜʠʪʝʣʠʪʝ, ʣʠʩʪʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ, ʧʦʚʝʯʝʪʦ ʦʪ ʦʧʝʨʘʮʠʠʪʝ, 
ʩʚʲʨʟʘʥʠ ʩ ʤʝʭʘʥʠʯʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ.  
ʆʪ ʠʟʚʲʨʰʚʘʥʠʪʝ ʚ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʨʝʟʠʪʙʠ ʤʝʭʘʥʠʟʠʨʘʥʝ ʧʦʟʚʦʣʷʚʘ 
ʝʞʝʛʦʜʥʦʪʦ ʠʟʨʷʟʚʘʥʝ ʥʘ ʚʨʲʭʥʘʪʘ ʯʘʩʪ ʥʘ ʨʦʟʦʚʠʪʝ ʭʨʘʩʪʠ (ʩʣʝʜ ʨʦʟʦʙʝʨʘ ʠ 
ʥʘʧʨʦʣʝʪ). ʈʝʟʠʪʙʘʪʘ ʜʦʧʨʠʥʘʩʷ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʦʙʠʚʘ ʥʘ ʮʚʷʪ ʩʨʝʜʥʦ ʩ 15-20%, 
ʟʘ ʧʦ-ʨʘʚʥʦʤʝʨʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʮʚʝʪʥʠʪʝ ʢʣʦʥʢʠ ʧʦ ʭʨʘʩʪʘ ʠ ʟʘ ʦʙʣʝʢʯʘʚʘʥʝ 
ʥʘ ʪʨʫʜʘ ʥʘ ʨʦʟʦʙʝʨʘʯʠʪʝ (Kanev et al., 2005). ʄʝʭʘʥʠʟʠʨʘʥʦ ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ 
çʢʦʥʪʫʨʥʘʪʘè (ʢʦʨʠʛʠʨʘʱʘʪʘ) ʨʝʟʠʪʙʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʟ ʪʨʠ 
ʛʦʜʠʥʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʮʲʬʪʝʞʘ ʠ ʩʝ ʩʲʩʪʦʠ ʚ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ 
ʨʦʟʦʚʠʪʝ ʭʨʘʩʪʠ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 1,1 ï 1,3 m (Nedkov et al., 2005; Atanasov et al., 2008). 
ʈʝʟʠʪʙʘʪʘ ʚʲʟʩʪʘʥʦʚʷʚʘ ʞʠʟʥʝʥʦʩʪʪʘ ʥʘ ʤʘʩʣʦʜʘʡʥʦʪʦ ʨʘʩʪʝʥʠʝ ʠ ʩʧʦʤʘʛʘ ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʙʠʚʠʪʝ ʩ ʧʦʯʪʠ 50% (Nedkov et al., 2005). ʄʝʭʘʥʠʟʠʨʘʥʦ ʩʝ 
ʥʘʤʘʣʷʚʘ ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʭʨʘʩʪʘ ʧʨʠ ʨʝʟʠʪʙʘʪʘ, ʠʟʚʲʨʰʚʘʥʘ ʩʣʝʜ ʨʦʟʦʙʝʨʘ ʠ ʧʨʠ 
ʥʫʞʜʘ ʥʘʧʨʦʣʝʪ. ʉʪʨʘʥʠʯʥʘʪʘ ʨʝʟʠʪʙʘ ʧʦʜʦʙʨʷʚʘʥʝ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʦʧʝʨʘʮʠʠʪʝ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ, ʩʚʲʨʟʘʥʠ ʩ ʛʨʠʞʠʪʝ ʟʘ ʨʘʩʪʝʥʠʷʪʘ ʠ 
ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ. 
ʅʘʧʲʣʥʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʤʝʭʘʥʠʟʠʨʘʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʪʦʨʝʥʝʪʦ ʥʘ ʨʦʟʦʚʠʪʝ 
ʥʘʩʘʞʜʝʥʠʷ. ɹʠʚʘ ʧʦʯʚʝʥʦ ʠ ʣʠʩʪʥʦ. ʊʦʨʝʥʝʪʦ, ʦʩʚʝʥ ʯʝ ʫʚʝʣʠʯʘʚʘ ʜʦʙʠʚʘ ʠ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʣʫʯʘʚʘʥʘʪʘ ʧʨʦʜʫʢʮʠʷ, ʧʨʘʚʠ ʨʦʟʦʚʦʪʦ ʨʘʩʪʝʥʠʝ ʧʦ-ʫʩʪʦʡʯʠʚʦ ʥʘ 
ʙʦʣʝʩʪʠ, ʥʝʧʨʠʷʪʝʣʠ ʠ ʠʟʤʨʲʟʚʘʥʠʷ. ʉʪʝʧʝʥʪʘ ʥʘ ʤʝʭʘʥʠʟʠʨʘʥʝʪʦ ʤʫ ʚ ʛʦʣʷʤʘ 
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 ɸʛʨʠʣʫʩ ʧʦ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ Agrilus Cuprescens (= Mokrzeckii)  - ʥʘʩʝʢʦʤʦ, ʥʘʥʘʩʷʱʦ ʟʥʘʯʠʪʝʣʥʠ 
ʧʦʨʘʞʝʥʠʷ ʥʘ ʤʘʩʣʦʜʘʡʥʦʪʦ ʨʘʩʪʝʥʠʝ. ɺʲʟʨʘʩʪʥʦʪʦ ʥʘʛʨʠʟʚʘ ʣʠʩʪʘʪʘ ʧʦ ʧʝʨʠʬʝʨʠʷʪʘ. ʃʘʨʚʠʪʝ 
ʧʨʘʚʷʪ ʩʧʠʨʘʣʦʚʠʜʥʠ ʭʦʜʦʚʝ ʧʦʜ ʢʦʨʘʪʘ ʠ ʚ ʜʲʨʚʝʩʠʥʘʪʘ. ʇʦʚʨʝʜʝʥʠʪʝ ʩʪʝʙʣʘ ʟʘʛʠʚʘʪ ʩʣʝʜ ʜʚʝ-ʪʨʠ 
ʛʦʜʠʥʠ (Atanasov et al., 2008) 
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ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʨʘʟʤʝʨʠʪʝ ʥʘ ʩʪʦʧʘʥʩʪʚʦʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʷ 
ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʪʝʭʥʠʢʘ.  
ʈʲʯʥʦ ʩʝ ʧʨʦʚʝʞʜʘ ʩʝʣʝʢʪʠʚʥʘʪʘ ʨʝʟʠʪʙʘ ʟʘ ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʨʦʟʦʚʠʪʝ ʭʨʘʩʪʠ. ʉʲʩʪʦʠ 
ʩʝ ʚ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʩʫʭʘʪʘ ʠ ʧʦʨʘʟʝʥʘ ʦʪ ʘʛʨʠʣʫʩʘ ʜʲʨʚʝʩʠʥʘ ʠ ʧʨʦʨʝʞʜʘʥʝ ʥʘ 
ʭʨʘʩʪʠʪʝ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʨʦʟʦʚʦʪʦ 
ʨʘʩʪʝʥʠʝ. ʈʲʯʥʦ ʩʝ ʠʟʚʲʨʰʚʘ ʠ ʦʢʦʧʘʚʘʥʝʪʦ ʚ ʨʝʜʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʪʘ. ʅʘʜʝʞʜʘ ʟʘ 
ʤʝʭʘʥʠʟʠʨʘʥʝ (ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʲʣʥʦ) ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ ʜʘʚʘʪ ʧʦʷʚʠʣʠʪʝ ʩʝ 
ʚ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʥʘ ʧʘʟʘʨʘ ʟʘ ʟʝʤʝʜʝʣʩʢʘ ʪʝʭʥʠʢʘ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ. 
ɼʨʫʛʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʛʨʠʞʠʪʝ ʟʘ ʨʘʩʪʝʥʠʷʪʘ, ʢʦʠʪʦ ʥʝ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ, ʥʦ ʜʘʚʘʪ 
ʜʦʙʲʨ ʨʝʟʫʣʪʘʪ ʩʣʝʜ ʧʨʦʚʝʞʜʘʥʝʪʦ ʠʤ ʩʘ ʥʘʧʦʷʚʘʥʝʪʦ, ʦʨʦʩʷʚʘʥʝʪʦ,  ʤʫʣʯʠʨʘʥʝʪʦ. 
ʄʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʠʤʘ ʜʲʣʙʦʢʘ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ ʠ ʩʝ ʧʨʠʝʤʘ ʟʘ ʩʫʭʦʫʩʪʦʡʯʠʚʘ 
ʢʫʣʪʫʨʘ, ʥʦ ʩʫʰʘʪʘ ʤʦʞʝ ʩʠʣʥʦ ʜʘ ʩʥʠʞʠ ʜʦʙʠʚʘ. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ 
ʧʦʯʚʝʥʘ ʚʣʘʛʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʙʫʪʦʥʠʟʘʮʠʷʪʘ ʜʦ ʢʨʘʷ ʥʘ ʚʝʛʝʪʘʮʠʷʪʘ ʠ ʚʲʟʜʫʰʥʘ 
ʚʣʘʛʘ ʧʦ ʚʨʝʤʝʪʦ ʥʘ ʮʲʬʪʝʞʘ ʩʘ ʚʘʞʥʦ ʫʩʣʦʚʠʝ ʟʘ ʜʦʙʨʘ ʨʝʢʦʣʪʘ ʦʪ ʨʦʟʦʚ ʮʚʷʪ. 
ʇʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʥʘ ʨʦʟʘʪʘ (Nedkov et al., 2005) 
ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʣʠʚʘʥʝʪʦ ʥʘ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʤʦʞʝ ʜʘ ʟʘʚʠʰʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ ʚ ʨʦʟʦʚʠʷ ʮʚʷʪ ʩ 42%, ʘ ʜʦʙʠʚʘ ʩ ʦʢʦʣʦ 36%. ɼʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʫʩʪʘʥʦʚʷʚʘʪ ʜʚʦʡʥʦ ʧʦ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʦʪ ʨʦʟʦʚ ʮʚʷʪ ʦʪ ʥʘʧʦʷʚʘʥʠ ʨʦʟʦʚʠ 
ʥʘʩʘʞʜʝʥʠʷ (Atanasova and Nedkov, 2004). ʇʦʣʠʚʘʥʝʪʦ ʝ ʜʝʡʥʦʩʪ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ 
ʧʲʣʥʘ ʤʝʭʘʥʠʟʘʮʠʷ, ʥʦ ʚ ʰʠʨʦʢʘʪʘ ʧʨʘʢʪʠʢʘ ʦʪʜʝʣʥʠ ʝʪʘʧʠ ʦʪ ʥʝʡʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ 
ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʨʲʯʥʦ. 
ʆʨʦʩʷʚʘʥʝʪʦ ʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʝʪʦ ʝ ʞʝʣʘʪʝʣʥʦ ʜʘ ʙʲʜʝ ʧʨʠʣʘʛʘʥʦ ʚ ʨʦʟʦʚʠ 
ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʫʭʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʤʫ ʚ ʯʘʩʦʚʝʪʝ ʧʨʝʜʠ  ʥʘʯʘʣʦʪʦ 
ʥʘ ʨʦʟʦʙʝʨʘ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʚʲʟʜʫʰʥʘ ʚʣʘʛʘ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʘ 
ʧʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʨʝʢʦʣʪʘ ʦʪ ʨʦʟʦʚ ʮʚʷʪ. ʅʘ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʚʘ ʧʲʣʥʘ 
ʤʝʭʘʥʠʟʘʮʠʷ ʯʨʝʟ ʤʠʢʨʦʜʲʞʜʫʚʘʥʝ.  
ʄʫʣʯʠʨʘʥʝʪʦ ʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦ ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʝʪʦ ʩʧʦʤʘʛʘ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ 
ʧʦʯʚʝʥʘʪʘ ʚʣʘʛʘ, ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʘ ʢʦʨʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʧʣʝʚʝʣʠʪʝ, ʚʣʠʷʝ ʧʦʣʦʞʠʪʝʣʥʦ ʥʘ ʜʦʙʠʚʠʪʝ. ʂʘʪʦ ʤʫʣʯ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʩʪʠʪʝʣʥʠ 
ʦʩʪʘʪʲʮʠ, ʨʘʟʧʨʲʩʥʘʪʠ ʚʲʨʭʫ ʧʦʯʚʘʪʘ ʚ ʧʣʘʩʪ ʩ ʜʝʙʝʣʠʥʘ 15-20 cm, ʠʣʠ 
ʧʦʣʠʝʪʠʣʝʥʦʚʦ ʬʦʣʠʦ. ʇʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (Nedkov et al., 2005) ʧʦʢʘʟʚʘʪ, ʯʝ 
ʤʫʣʯʠʨʘʥʝ, ʩʲʯʝʪʘʥʦ ʩ ʢʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʰʣʘʫʭʲʪ ʩʝ ʧʦʩʪʘʚʷ ʧʦʜ 
ʤʫʣʯʠʨʘʱʦʪʦ ʬʦʣʠʦ, ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ ʜʦʙʠʚʠ ʜʦ 1000  kg ʮʚʷʪ ʦʪ ʜʝʢʘʨ (10 t/ha). 
ʄʫʣʯʠʨʘʥʝʪʦ ʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʨʲʯʥʠʷʪ ʪʨʫʜ ʚ ʢʦʝʪʦ ʟʘʝʤʘ ʥʝ ʤʘʣʲʢ ʜʷʣ. 
ʇʦʜʤʣʘʜʷʚʘʥʝ ʥʘ ʨʦʟʦʚʦ ʥʘʩʘʞʜʝʥʠʝ 
ʇʦʜʤʣʘʜʷʚʘʥʝʪʦ ʥʘ ʨʦʟʦʚʦʪʦ ʥʘʩʘʞʜʝʥʠʝ ʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʩ ʢʦʝʪʦ ʩʝ ʮʝʣʠ  
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʠʪʲʤʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʭʨʘʩʪʠʪʝ ʠ ʜʦʙʠʚʠʪʝ ʦʪ ʪʷʭ. ʇʨʦʚʝʞʜʘ ʩʝ 
ʧʨʝʟ 8-10 ʛʦʜ. (Atanasova and Nedkov, 2004; Atanasov et al., 2008; Doncheva, 2020). 
ʇʦʜʤʣʘʜʷʚʘʥʝ ʩʝ ʠʟʚʲʨʰʚʘ ʠ ʧʨʝʜʠ 8-ʪʘ ʛʦʜʠʥʘ, ʢʦʛʘʪʦ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʟʠʤʥʠʪʝ 
ʩʪʫʜʦʚʝ ʭʨʘʩʪʠʪʝ ʩʘ ʠʟʤʨʲʟʥʘʣʠ ʠʣʠ ʧʦʚʨʝʜʝʥʠ ʦʪ ʛʨʘʜʫʰʢʘ ʠʣʠ ʧʦ ʜʨʫʛʠ ʧʨʠʯʠʥʠ 
(Doncheva, 2020). ɺʢʣʶʯʚʘ: ʠʟʨʷʟʚʘʥʝ ʥʘ ʨʦʟʦʚʠʪʝ ʭʨʘʩʪʠ ʜʦ ʦʩʥʦʚʘʪʘ, ʦʬʦʨʤʷʥʝ ʥʘ 
ʙʨʘʟʜʠ ʦʪ ʜʚʝʪʝ ʡ ʩʪʨʘʥʠ, ʧʦʣʘʛʘʥʝ ʥʘ ʪʦʨ ʚ ʙʨʘʟʜʠʪʝ ʠ ʟʘʦʨʘʚʘʥʝʪʦ ʤʫ. ɺʩʠʯʢʠ 
ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʤʣʘʜʷʚʘʥʝʪʦ ʥʘ ʥʘʩʘʞʜʝʥʠʝʪʦ, ʧʦʟʚʦʣʷʚʘʪ 
ʤʝʭʘʥʠʟʠʨʘʥʦʪʦ ʠʤ ʠʟʚʲʨʰʚʘʥʝ. 
ɹʨʘʥʝ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ  
ɹʨʘʥʝʪʦ ʥʘ ʨʦʟʦʚ ʮʚʷʪ ʝ ʢʨʘʡʥʠʷ, ʥʘʡ-ʪʨʫʜʦʝʤʢʠʷ ʝʪʘʧ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʧʦ 
ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ. ɼʝʣʲʪ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʥʝʛʦʚʘʪʘ ʨʝʘʣʠʟʘʮʠʷ 
ʥʘʜʚʠʰʘʚʘ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʚʩʠʯʢʠ ʨʘʟʭʦʜʠ. ʇʨʠʙʠʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʦʪ ʨʦʟʦʚʠʪʝ 
ʥʘʩʘʞʜʝʥʠʷ ʝ ʠ ʥʘʡ-ʜʝʣʠʢʘʪʥʠʷ ʝʪʘʧ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʎʲʬʪʝʞʲʪ ʥʘ 
ʨʦʟʦʚʠʷ ʭʨʘʩʪ ʝ ʧʦʩʪʝʧʝʥʝʥ, ʥʝʝʜʥʦʚʨʝʤʝʥʝʥ (ʬʠʛ.1), ʢʦʝʪʦ ʥʘʣʘʛʘ ʝʞʝʜʥʝʚʥʦʪʦ ʤʫ 
ʩʲʙʠʨʘʥʝ ʚ ʪʝʯʝʥʠʝ ʥʘ ʮʝʣʠʷ ʙʝʨʠʪʙʝʥ ʧʝʨʠʦʜ. 
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ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʨʘʟʮʲʬʥʘʣʠʷ ʨʦʟʦʚ ʮʚʷʪ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ. 
ɹʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʥʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʟʘʧʦʯʚʘ ʨʘʥʦ ʩʫʪʨʠʥ, ʢʦʛʘʪʦ ʧʘʜʘ ʨʦʩʘʪʘ ʠ 
ʚʣʘʞʥʦʩʪʪʘ ʝ ʟʥʘʯʠʪʝʣʥʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʦʟʦʙʝʨʘ ʯʝʩʪʦ ʚʘʣʠ, ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʫʩʣʦʞʥʷʚʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ 
 

 

ʌʠʛ.1. ʎʲʬʪʝʞ ʥʘ ʨʦʟʦʚ ʭʨʘʩʪ  

Figurʝ 1. Flowering of an oil-bearing rose bush 

 
ɺʨʝʤʝʪʦ ʟʘ ʧʨʠʙʠʨʘʥʝ ʥʘ ʨʦʟʦʚ ʮʚʷʪ (ʨʘʙʦʪʥʘʪʘ ʩʤʷʥʘ) ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʦʪ ʥʘʯʘʣʦʪʦ 
ʥʘ ʚʠʜʠʤʘʪʘ ʯʘʩʪ ʥʘ ʜʝʥʷ ʠ ʦʪ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʲʟʜʫʭʘ ʦʪ 
ʘʢʪʠʚʥʦʪʦ ʩʣʲʥʮʝʛʨʝʝʥʝ. ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʦʚʘ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ ʥʘʯʘʣʦʪʦ ʥʘ ʨʦʟʦʙʝʨʘ ʟʘʧʦʯʚʘ ʦʢʦʣʦ 5,00 ʯʘʩʘ ʠ ʪʨʷʙʚʘ ʜʘ 
ʧʨʠʢʣʶʯʠ ʜʦ ʦʢʦʣʦ 10,00 ʯʘʩʘ. ʇʦ-ʢʲʩʥʦ ʩʲʙʨʘʥʠʷʪ ʨʦʟʦʚ ʮʚʷʪ ʩʲʜʲʨʞʘ ʧʦ-ʤʘʣʢʦ 
ʢʦʣʠʯʝʩʪʚʦ ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ, ʢʦʝʪʦ ʝ ʠ ʩ ʧʦ-ʥʠʩʢʦ ʢʘʯʝʩʪʚʦ (Atanasova and Nedkov, 
2004; Doncheva, 2020). 
ʅʝʟʘʚʠʩʠʤʦ ʯʝ ʥʘʯʘʣʦʪʦ ʥʘ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʝ ʦʪʜʘʣʝʯʝʥʦ ʦʪ 
ʥʘhʝʪʦ ʩʲʚʨʝʤʠʝ ʥʘ ʚʝʢʦʚʝ, ʮʚʝʪʦʚʝʪʝ ʡ ʚʩʝ ʦʱʝ ʩʝ ʩʲʙʠʨʘʪ ʨʲʯʥʦ. ʃʠʧʩʘʪʘ ʜʦ 
ʤʦʤʝʥʪʘ ʥʘ ʤʘʩʦʚʦ ʠʟʧʦʣʟʚʘʥʘ ʤʘʰʠʥʘ ʟʘ ʙʨʘʥʝ ʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʚ ʩʪʨʘʥʠʪʝ, 
ʢʲʜʝʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʪʷ ʩʝ ʦʪʛʣʝʞʜʘ, ʜʦʩʪʘʪʲʯʥʦ ʢʨʘʩʥʦʨʝʯʠʚʦ ʛʦʚʦʨʠ ʟʘ ʩʣʦʞʥʦʩʪʪʘ 
ʥʘ ʧʨʦʙʣʝʤʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ.  
ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʲʟʜʘʜʝʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʩʪʦʧʘʥʩʪʚʦʪʦ ʙʨʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʨʝʜ ʩ 
ʨʦʟʦʚʠ ʭʨʘʩʪʠ ʩʝ ʠʟʚʲʨʰʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʦʪ ʜʚʝʪʝ ʤʫ ʩʪʨʘʥʠ ʦʪ ʜʚʘʤʘ ʙʝʨʘʯʠ ʠʣʠ 
ʦʪ ʝʜʠʥ ʙʝʨʘʯ, ʢʦʡʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʝʤʠʥʘʚʘ ʧʲʨʚʦ ʦʪ ʝʜʥʘʪʘ, ʘ ʧʦʩʣʝ ʦʪ 
ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ. ʎʚʝʪʦʚʝʪʝ ʩʝ ʦʪʢʲʩʚʘʪ ʧʦʜ ʯʘʰʢʘʪʘ ʠ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʧʨʝʩʪʠʣʢʘ ʠʣʠ 
ʪʦʨʙʘ, ʢʘʢʚʠʪʦ ʚʩʝʢʠ ʙʝʨʘʯ ʥʦʩʠ ʩʲʩ ʩʝʙʝ ʩʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʩʲʙʨʘʥʠʷʪ ʨʦʟʦʚ ʮʚʷʪ ʩʝ 
ʠʟʩʠʧʚʘ ʚ ʢʦʥʦʧʝʥʠ ʠʣʠ ʧʦʣʠʝʪʠʣʝʥʦʚʠ ʯʫʚʘʣʠ, ʢʦʠʪʦ ʩʣʝʜ ʥʘʧʲʣʚʘʥʝʪʦ ʠʤ ʩʝ 
ʠʟʥʘʩʷʪ ʠʟʚʲʥ ʨʝʜʘ.  
ʆʩʚʝʥ ʯʝ ʙʝʨʘʪ ʨʲʯʥʦ ʮʚʝʪʘ, ʨʦʟʦʙʝʨʘʯʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʩʝ ʧʨʝʜʚʠʞʚʘʪ ʧʦ ʨʝʜʘ, 
ʥʦʩʷʪ ʚʲʨʭʫ ʩʝʙʝ ʩʠ ʯʘʩʪ ʦʪ ʩʲʙʨʘʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʠ ʠʟʥʘʩʷʪ ʥʘʙʨʘʥʦʪʦ ʜʦ ʩʙʦʨʥʠʷ 
ʧʫʥʢʪ ʠʟʚʲʥ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʚʥʠʤʘʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ 
ʪʨʷʙʚʘ ʜʘ ʦʪʜʝʣʷʪ, ʟʘ ʜʘ ʩʚʝʜʘʪ ʜʦ ʤʠʥʠʤʫʤ ʢʦʥʪʘʢʪʠʪʝ ʩ ʰʠʧʦʚʝʪʝ ʧʦ ʨʦʟʦʚʠʪʝ 
ʧʨʲʯʢʠ ʠ ʞʠʣʝʱʠʪʝ ʥʘʩʝʢʦʤʠ. ɿʘ ʜʘ ʩʝ ʩʧʘʟʠ ʚʨʝʤʝʚʠʷ ʜʠʘʧʘʟʦʥ ʟʘ ʙʨʘʥʝ ʩʝ 
ʠʟʠʩʢʚʘ ʩʪʨʫʧʚʘʥʝʪʦ ʥʘ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʙʝʨʘʯʠ, ʢʦʝʪʦ ʧʦʨʘʜʠ ʥʝʧʨʠʚʣʝʢʘʪʝʣʥʠʪʝ 
ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ ʠ ʥʝʚʠʩʦʢʦʪʦ ʟʘʧʣʘʱʘʥʝ ʝ ʚʠʥʘʛʠ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʜʦʩʪʘʪʲʯʥʦ 
ʧʨʦʙʣʝʤʠ ʟʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʨʦʟʦʧʨʦʠʟʚʦʜʠʪʝʣʠ. 
 


