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˾͔͒͊͟ͼ͙ͦͤͤ͊Ύ ͔͎͙ͦ͟͡͡ΎΥ  
͒ΦͨΦͤΦΣ ͨͪͦͺ͔ͫͫͦͪ ˢ͙ͪͯͤ͟͡ ́ΦˤΦ ό˸͍ͦͫ͊͟Σ ˾̅ύ  
 

͔̉ͤ͡· ͔ͪ͒͊͟ͼ͙͚ͦͤͤͦ ͔͎͙͙ͦ͟͡͡Υ  
ω ˢͪͭ͊ͺ͍ͦͤͦ ˤΎ;͔͍ͫ͊͡ ˣ͙͍͙ͦͪͫͦ;Σ ͙͊ͤ͒͒͊ͭ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· 
Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͙ ͙͔͎ͨͪͪͦ͒ͦͪͫͯͪͫͤͦͦ ͍ͨͪ͊͊ ό˸͍ͦͫ͊͟Σ ˾̅ύΤ 

ω ˮ͎ͤ͊ͭΈ͔͍͊ ˮ͙ͪͤ͊ ˩͍͎͔ͤΈ͔͍ͤ͊Σ ͙͊ͤ͒͒͊ͭ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻΣ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· 
͔͔͔ͣͤ͒͗ͣͤͭ͊ ό˸͍ͦͫ͊͟Σ ˾̅ύΤ 

ω ˴͔͔͍͊͗ͣ͊ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͙͍͙ͭͦͪͦ͟;Σ ͙͊ͤ͒͒͊ͭ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· 
ͺ͙͍͎ͤ͊ͤͫͦͦͦ ͍ͨͪ͊͊ ό˿͍͊ͪ͊ͭͦΣ ˾̅ύΤ 

ω ˴ͦͪͭͯͤ ˢ͙͚ͪ͊͒͟ ˤ͙͙͍͙͊͒ͣͪͦ͡;Σ ͒ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻΣ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͔͙͙ͭͦͪ 
͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͍ͨͪ͊͊ ό˹͙͙͚͗ͤ ˹͍͎ͦͦͪͦ͒Σ ˾̅ύΤ 

ω ˾͍͔ͦͤͫ͊͟Ύ ˩͔ͤ͊͡ ˾͊ͺ͙͍͊ͦͤ͊͡Σ ͒ͦͭͦͪ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΣ ͍͔͊͒ͯ͘Ό΅͙͚ 
͊͟ͺ͔͚͒ͪͦ ͔ͫͯ͒͋ͤ·ͻ Ή͔͙ͫͨͪͭ͘͟Σ ͙͔͒ͪͭͦͪ͟ ˮ͙ͤͫͭͭͯͭ͊ ͔ͫͯ͒͋ͤ·ͻ Ή͔͙ͫͨͪͭ͘͟ ό˸͍ͦͫ͊͟Σ ˾͙ͦͫͫΎύΤ 

ω ˿͔͙͍ͭ͊ͪͦ͊͟͡ ˴͔͙ͫͤΎ ˹͙͔͍ͦ͊ͤ͊͟͡ ό˸͍ͦͫ͊͟Σ ˾͙ͦͫͫΎύΤ 
ω ˿͍ͦͪͤͦͫ͊͟Ύ ˹͊ͭ͊͡ΈΎ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡Σ ͒ͦͭͦͪ͟ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· 
ͫͦͼ͙͎͙͙ͦͦ͡ ͙ ͙͎͙͙ͨͦͭͦͦ͡͡Τ 

ω ˿͍͙ͫͭͯͤ ˢ͔͔͚ͫ͟͡ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;Σ ͙͊ͤ͒͒͊ͭ͟ ͺ͙͎͙ͦͦ͡͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͍͔͙ͫͦͭͤ͟ ͙ͨͪ 
͔͔ͪͭͦͪ͊ͭ͟ ό˸͍ͦͫ͊͟Σ ˾͙ͦͫͫΎύΤ 

ω ́Ό͔͔͍ͣͤ ˨͙͙͚ͣͭͪ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;Σ ͙͊ͤ͒͒͊ͭ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟ ό˴͙͔͍Σ ͙̂ͪ͊ͤ͊͟ύ 
ω ˤ͍͊ͪͯͣͦ͊͟ ˩͔ͤ͊͡ ˩͍͎͔ͤΈ͔͍ͤ͊Σ ͙͊ͤ͒͒͊ͭ͟ ͺ͙͎͙ͦͦ͡͡;͔͙ͫ͟ͻΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͺ͙͎͙͙ͦͦ͡͡ 
όˢͫͭ͊ͤ͊Σ ˴͊͊͘ͻͫͭ͊ͤύΤ 

ω ˴͍͔͙͊ͪͤ ˤ͙͙͊͒ͣͪ͡ ˤ͙͙͍͙͊͒ͣͪͦ͡;Σ ͤ͊ͯ;ͤ·͚ ͙ͫͦͭͪͯ͒ͤ͟ ͊ͪͻ͙͔͎ͭͭͯͪͤͦͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊Σ 
͒ͦͼ͔ͤͭ ό˸͙ͤͫ͟Σ ˣ͔͙ͦͪͯͫͫ͡Ύύ 

ω ͔͍̉ͯͣ͊͟ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˮ͍͍͙͊ͤͦ;Σ ͒ͦͭͦͪ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͎͍͎ͯͦͦͤͦͦ͡ 
͍ͨͪ͊͊ όˢͫͭ͊ͤ͊Σ ˴͊͊͘ͻͫͭ͊ͤύ όˢͫͭ͊ͤ͊Σ ˴͊͊͘ͻͫͭ͊ͤύ  

 
˻͍͔͍͔ͭͭͫͭͤͤ·͚ ͔ͪ͒͊ͭͦͪ͟  
͒ΦͨΦͤΦΣ ͨͪͦͺ͔ͫͫͦͪ ˴͊ͪͯ͟΄͙ͤ ˨͙͙͚ͣͭͪ ˽͔͍͙ͭͪͦ; ό˸͍ͦͫ͊͟Σ ˾͙ͦͫͫΎύ  
 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠʥʜʝʢʩʳ: 
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˻͍͔͍͔ͭͭͫͭͤͤ·͚ ͔ͪ͒͊ͭͦͪ͟Υ  

˥͍͊ͤ͡·͚ ͔ͪ͒͊ͭͦͪ͟Υ  
 
˭͍͊͊͡Έ͙͚ͫ͟ ͍̒ͦ͟ ˢ͔͔͍͙ͤ͒ͪ; ό˾͙ͦͫͫΎύΣ ͒ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
 

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͔ͪ͒͊͟ͼ͙ͦͤͤ·͚ ͍͔ͫͦͭΥ  
˹͊ͯ;ͤ·͚ ͔ͪ͒͊ͭͦͪ͟Υ ˮ͎ͤ͊ͭΈ͔͍ ˿͔͎͔͚ͪ ˽͔͍͙ͭͪͦ; ό˾͙ͦͫͫΎύΣ ͒ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ 
˻͍͔͍͔ͭͭͫͭͤͤ·͚ ͔͔ͫͪͭ͊ͪ͟Έ ͔ͪ͒͊͟ͼ͙͙Υ ˨͍͊·͍͒ͦ͊ ˹͙͊ͭ͊͡Ύ ˹͙͔͍ͦ͊ͤ͊͟͡Σ ͙͊ͤ͒͒͊ͭ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ 
ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΦ  
 
ˢ͔ͪͫͤΈ͔͍ ˨͙͙͚ͣͭͪ ˽͔͍͙ͭͪͦ; ό˾͙ͦͫͫΎύΣ  
͒ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΣ ͍͔͊͒ͯ͘Ό΅͙͚ ͙͔͚͊͋ͦͪ͊ͭͦͪ͡  
ˣ·;͍͙͚ͦͫ͟͟ ˾ͦͣ͊ͤ ˢ͙͔͍͙ͤ͊ͭͦ͡; ό˾͙ͦͫͫΎύΣ  
͒ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΣ ˸˥˽˽̂  
ˮ͡Έ;͔ͤͦ͟ ͔̅͒ͦͪ ˤ͔͙͔͍͙͊ͪ͡; ό˾͙ͦͫͫΎύΣ  
͒ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΣ ͍͔͊͒ͯ͘Ό΅͊Ύ ͙͔͚͊͋ͦͪ͊ͭͦͪ͡ ͙ͨͫͻ͎͙͙ͦͦ͡  
˴ͦ͋ͦͤ͘ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͙͙͍͙͊͒ͣͪͦ͡; ό˾͙ͦͫͫΎύΣ  
͒ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
˽͍͊ͤͦ ˮ͎ͦͪΈ ˩͍͎͔ͤΈ͔͍͙; ό˾͙ͦͫͫΎύΣ  
͒ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
˽͔͔ͭͪͤͦ͟ ˤ͙͊͒ͣ ˹͙͔͍͙ͦ͊͟͡; ό˴͊͊͘ͻͫͭ͊ͤύΣ  
͒ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
˽ͪͦͻ͍ͦͪͦ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˻ͭ͟Ύ͙͍͙͋ͪͤͦ; ό˴͊͊͘ͻͫͭ͊ͤύΣ  
͒ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
˿͍͊;͔ͤͦ͟ ́͊ͭΈΎͤ͊ ˹͙͔͍ͦ͊ͤ͊͟͡ όˣ͔͙͊ͪͯͫͫ͡ΎύΣ  
͙͊ͤ͒͒͊ͭ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ  
˿͔ͭͼ͔ͤͦ͟ ˸͙͊ͪͤ͊ ˮ͍͍͊ͤͦͤ͊ ό˿̊ˢύΣ  
tƘΦ5ΦΣ ͨͪͦͺ͔ͫͫͦͪ  
˿͎͍ͭͪͦ͊ͤͦ͊ ́͊ͭΈΎͤ͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ό͙̂ͪ͊ͤ͊͟ύΣ  
͒ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ  
 
˿ͭ͊ͭΈ͙Σ ͨͦͫͭͯͨ͊Ό΅͙͔ ͍ ͔ͪ͒͊͟ͼ͙ΌΣ ͔ͪͼ͔͙ͤͪͯ͘ΌͭͫΎΦ ˭͊ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͍͔͔͙͚ͫ͒ͤΣ ͙͔ͦ͗ͤͤ͘͡·ͻ ͍ 
ͫͭ͊ͭΈΎͻΣ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͔ͤͫͯͭ ͍͊ͭͦͪ·Φ ˸͔͙͔ͤͤ ͔ͪ͒͊͟ͼ͙͙ ͔ͣͦ͗ͭ ͔ͤ ͍ͫͦͨ͊͒͊ͭΈ ͫ ͔͙͔ͣͤͤͣ 
͍͍͊ͭͦͪͦ ͔͙͍ͣ͊ͭͪ͊ͦ͡Φ ˽͙ͪ ͔͔͔ͨͪͨ;͔͊ͭ͟ ͫͫ·͊͟͡ ͤ͊ ͗ͯͪͤ͊͡ ͦ͋Ύ͔͊ͭ͘͡Έͤ͊Φ ˸͔͙͊ͭͪ͊͡· ͙ͨͯ͋ͯ͟͡ΌͭͫΎ 
͍ ͍͚͊ͭͦͪͫͦ͟ ͔ͪ͒͊͟ͼ͙͙Φ  
 
ˬͯͪͤ͊͡ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤ͘ ͔͔̅͒ͪ͊͡Έ͚ͤͦ ͚ͫͯ͗͋ͦ͡ ͨͦ ͤ͊͒ͦͪͯ͘ ͍ ͫͺ͔͔ͪ ͍ͫΎ͙͘Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͍ͣ͊ͫͫͦ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ  
 

͙̆ͯ͒ͦ͗ͤ͟Υ ˤ͔͎͙͊ͤ͡ ˢ͔͙͚ͪͫͤ ˽͔͍͙ͭͪͦ; 
ˤ͔ͪͫͭ͊͟Υ ˴͍ͯͪͨ͊ͭͦ͊ ˮ͙ͪͤ͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ 

 
ˢ͔͒ͪͫ ͔ͪ͒͊͟ͼ͙͙Υ 

͎Φ ˸͍ͦͫ͊͟Σ ˶͔ͯ͗ͤͼ͊͟Ύ ͔͔ͤ͊͋ͪ͗ͤ͊Ύ нκпΣ ͦͺ͙ͫ ЅмтΣ ммфнтл ˾͙ͦͫͫΎ 
E-mail: info@euroasia-science.ru ; www.euroasia-science.ru 

 
̂;͔͙͔ͪ͒ͭ͡Έ ͙ ͙͔͒͊ͭ͘͡Έ ˻˻˻ ζ˶͎͙ͦ͊͟Ҍη 

 
͙́ͪ͊͗ мллл Ή͘͟Φ 

 
˻͔ͭͨ;͊ͭ͊ͤͦ ͍ ͙͎ͭͨͦͪ͊ͺ͙͙ ͎Φ ˸͍ͦͫ͊͟Σ ˶͔ͯ͗ͤͼ͊͟Ύ ͔͔ͤ͊͋ͪ͗ͤ͊Ύ нκпΣ ͦͺ͙ͫ ЅмтΣ ммфнтл ˾͙ͦͫͫΎ
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ 

ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʬʣʶʢʪʫʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʩʣʘʙʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ. ʏʠʩʣʦ ʚʠʜʦʚ ʬʣʦʨ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʠ ʜʣʠʪʝʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʥʘ ʧʦʡʤʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʜʠʥʘʤʠʢʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʧʨʠʦʙʨʝʪʘʝʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʠ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠ ʨʝʟʢʦʤ 

ʩʦʢʨʘʱʝʥʠʠ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ABSTRACT 

The research has shown that the dynamics of the species composition of the floodplain landscapeôs partial 

flora occurs at a fluctuating level when the anthropogenic impact is weak. The number of species of flora remains 

quite stable as a result of the loss and introduction of individual species. Whereas, withhigh and prolonged 

anthropogenic pressure on floodplain communities, the dynamics of partial floras become unidirectional and 

irreversible with a sharp decrease in their species composition. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʡʤʘ, ʩʨʝʜʥʷʷ ʆʢʘ, ʧʘʨʮʠʘʣʴʥʳʝ ʬʣʦʨʳ, ʜʠʥʘʤʠʢʘ, ʩʪʨʫʢʪʫʨʘ 

Keywords: floodplain, Middle Oka, partial flora, species composition, dynamics, structure 

 

ʇʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

(ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʬʣʦʨ ʠ ʜʨ.) ʠʩʧʳʪʳʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ 

ʨʘʩʪʫʱʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʉʦʢʨʘʱʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ɹʈ) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ 

ɹʈ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ, 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ɹʈ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʀʟ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ ʦʩʦʙʝʥʥʦ 

ʠʥʪʝʥʩʠʚʥʦ ʚʳʧʘʜʘʶʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʘ ʨʘʩʪʝʥʠʷ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʮʝʥʦʧʦʧʫʣʷʮʠʡ (ʎʇ) ʵʪʠʭ ʚʠʜʦʚ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʪʘʢ ʤʘʣʘ, ʯʪʦ ʩʪʘʚʠʪʩʷ ʧʦʜ ʫʛʨʦʟʫ 

ʠʭ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʌʘʢʪʦʨʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʫʛʨʦʟʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ, ʥʦ ʠ ʢʦʥʢʨʝʪʥʫʶ 

ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ 

ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʠ ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʨʝʜʠ 

ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʡʤʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ɼʝʜʠʥʦʚʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʨʝʜʥʝʡ ʆʢʠ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 22 ʪʳʩ. ʛʘ, ʰʠʨʠʥʘ ʧʨʦʬʠʣʷ ʦʢʦʣʦ 15 ʢʤ. ɺ 

ʧʨʝʜʝʣʘʭ ʧʦʡʤʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ï ʧʨʠʨʫʩʣʦʚʳʡ 

ʚʘʣ, ʧʨʠʨʫʩʣʦʚʘʷ ʯʘʩʪʴ ʧʦʡʤʳ, ʧʝʨʝʭʦʜʥʘʷ ʦʪ 

ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ, ʮʝʥʪʨʘʣʴʥʘʷ (ʚʝʨʭʥʠʡ, 

ʩʨʝʜʥʠʡ ʠ ʥʠʞʥʠʡ ʫʨʦʚʥʠ), ʧʨʠʪʝʨʨʘʩʥʘʷ ʯʘʩʪʴ 

ʧʦʡʤʳ. 

ɺ ʥʘʯʘʣʝ ʍʍ-ʛʦ ʚʝʢʘ, ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʡʤʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, 

ʨʝʞʠʤʳ ʧʦʸʤʥʦʩʪʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦʩʪʠ ʚ ʢʘʞʜʦʡ 

ʯʘʩʪʠ ʧʦʡʤʳ ʚ ʧʨʝʜʝʣʘʭ ʵʢʦʪʦʧʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ, 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʚʳʩʦʪʝ ʧʦʣʳʭ ʚʦʜ, ʭʘʨʘʢʪʝʨʫ 

ʦʪʣʦʞʝʥʠʷ ʥʘʠʣʢʘ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʣʦ ʩʧʝʮʠʬʠʢʫ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʧʦʡʤʳ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʠ ʜʦ 1940ð1960 ʛʛ. ʚ ʧʨʠʪʝʨʨʘʩʥʦʡ ʠ ʚ 
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ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ 

ʚʦʜʘʤʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 26 ʜʦ 36 ʜʥʝʡ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʝʡ ï ʜʦ 15ï17 ʜʥʝʡ, 

ʚ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ ʜʦ 7ï12 ʜʥʝʡ, ʥʘ ʧʨʠʨʫʩʣʦʚʦʤ ʚʘʣʫ ï ʜʦ 3ï5 

ʜʥʝʡ. ʇʦ ʛʦʜʘʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʪʦʧʣʝʥʠʷ 

ʧʦʡʤʳ ʧʦʜʚʝʨʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ɺ 

ʛʦʜʳ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ 

ʧʦʣʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ 

ʩʤʳʢʘʣʠʩʴ ʩ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʧʦ ʚʩʝʤʫ 

ʧʨʦʬʠʣʶ ʧʦʡʤʳ. ʆʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ 

ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʟʘʚʠʩʝʣʘ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʠʭ ʢʦʣʝʙʘʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ 

ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʷʭ ʧʦʡʤʳ.  

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʦʩʴ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʚʣʘʞʥʝʥʠʝ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ.  

ɺ ʥʝʥʘʨʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʞʠʤʳ 

ʧʦʝʤʥʦʩʪʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʮʝʣʦʩʪʥʦʛʦ ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʯʚ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠ ʵʢʦʪʦʧʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʧʦʡʤʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʬʣʦʨʘ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʧʦʡʤʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ (ʩʘʤʦʙʳʪʥʳʤ) 

ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ [2].  

ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ ʥʘ ʵʢʦʪʦʧʠʯʝʩʢʦʤ (ʚʥʫʪʨʠʣʘʥʜʰʘʬʪʥʦʤ) 

ʫʨʦʚʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ çʧʘʨʮʠʘʣʴʥʘʷ 

ʬʣʦʨʘè [7, 8] ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʥʫʪʨʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ (ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ) ʫʨʦʚʥʷ[1].  

 ʇʘʨʮʠʘʣʴʥʳʝ ʬʣʦʨʳ ʪʠʧʦʚ ʵʢʦʪʦʧʦʚ ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʬʣʦʨ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

[9] ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʰʠʨʦʪʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ 

ɸʨʢʪʠʢʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʡʤʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ɺʳʯʝʛʜʳ ʠ ʇʝʯʦʨʳ (ʨʝʩʧʫʙʣʠʢʘ ʂʦʤʠ) ɻ. ʉ. 

ʐʫʰʧʘʥʥʠʢʦʚʦʡ, ʉ. ʄ. ʗʤʘʣʦʚʳʤ [10] ʘʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʡʤʝʥʥʳʭ ʵʢʦʪʦʧʦʚ 

ʙr ʣ ʧʨʦʚʝʜʝʥ ʥʘ ʫʨʦʚʥʝ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ. 

 ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ 

ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ 

(1940-1960 ʛʛ.) ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ [4, 5] ʠ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ï ʛʦ ʩʪʦʣʝʪʠʷ 

ʧʦʡʤʝʥʥʳʡ ʣʘʥʜʰʘʬʪ ʠʩʧʳʪʳʚʘʣ ʘʥʪʨʦʧʦʛʝʥʥʳʡ 

ʧʨʝʩʩ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʫʩʠʣʠʚʘʣʩʷ, ʥʘʯʠʥʘʷ ʩ 

1960ï1970-ʭ ʛʦʜʦʚ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʋʚʝʣʠʯʠʚʘʣʠʩʴ ʚʥʦʩʠʤʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʧʨʠ ʩʝʥʦʢʦʰʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ 

ʧʘʩʪʙʠʱʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪ N60ï

90 (PK)30ï60 ʜʦ N120ï300 (PK)90ï180. ʂ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ 

ʙʳʣʠ ʦʩʫʰʝʥʳ ʧʨʠʪʝʨʨʘʩʥʳʝ ʙʦʣʦʪʘ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʦʣʝʝ 50% ʧʣʦʱʘʜʠ 

ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʨʘʩʧʘʭʘʥʦ. ʈʘʩʧʘʭʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʩʝʭ ʯʘʩʪʷʭ ʧʦʡʤʳ, ʢʨʦʤʝ 

ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʰʪʘʙʥʦʛʦ ʦʩʫʰʝʥʠʷ ʙʦʣʦʪ ʢ 

ʩʝʨʝʜʠʥʝ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ, ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʦʣʳʭ ʚʦʜ (ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ 20ï30 ʣʝʪ) 

ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ 

ʧʦʝʤʥʦʩʪʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦʩʪʠ ʧʦʡʤʳ. ɺ 

ʧʨʠʪʝʨʨʘʩʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʥʠʞʥʝʛʦ 

ʫʨʦʚʥʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʪʦʷʥʠʝ ʧʦʣʳʭ ʚʦʜ 

ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 12 ï 15 ʜʥʝʡ. ʇʝʨʝʭʦʜʥʘʷ ʦʪ 

ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴ ʧʦʡʤʳ ʠ 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʝʡ 

ʟʘʣʠʚʘʶʪʩʷ ʧʦʣʳʤʠ ʚʦʜʘʤʠ ʥʝ ʯʘʱʝ 4ï5 ʨʘʟ ʟʘ 10 

ʣʝʪ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʪʦʷʥʠʝ ʧʦʣʳʭ ʚʦʜ ʟʜʝʩʴ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 5ï7 ʜʥʝʡ. ʇʦʣʳʝ ʚʦʜʳ ʜʦʩʪʠʛʘʶʪ 

ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʥʝ ʯʘʱʝ 1ð2-ʭ ʨʘʟ ʟʘ 10 

ʣʝʪ ʠ ʜʝʨʞʘʪʩʷ ʪʘʤ ʥʝ ʙʦʣʝʝ 2ï3 ʜʥʝʡ. ʅʘʨʫʰʝʥʠʝ 

ʨʝʞʠʤʘ ʧʦʝʤʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦ ʫʨʦʚʝʥʴ 

ʠ ʜʠʥʘʤʠʢʫ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʝʞʠʤ 

ʫʚʣʘʞʥʝʥʠʷ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ 

ʘʣʣʶʚʠʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʚʝʣʠʯʠʥʝ ʦʪʣʘʛʘʝʤʦʛʦ ʥʘʠʣʢʘ ʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʧʦʯʚʳ ʠ ʝʛʦ ʦʤʦʣʦʞʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ 

ʩʦʦʙʱʝʩʪʚ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ. 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʧʘʨʮʠʘʣʴʥʳʝ ʬʣʦʨʳ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʦʙʱʝʤʫ ʯʠʩʣʫ ʚʠʜʦʚ ʠ ʯʠʩʣʫ ʚʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʚʭʦʜʠʣʠ ʚʦ ʬʣʦʨʫ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ, ʧʦ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʦʣʝ ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʠ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ. 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 36 ʚʠʜʦʚ (15.4 % ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʠʜʦʚ ʬʣʦʨʳ ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ 

ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ï 34.0 % ʧʨʠʨʫʩʣʦʚʦʡ, 43.4 % ï 

ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ, 41.4 % 

ï ʮʝʥʪʨʘʣʴʥʦʡ, 22.1 % ï ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʝʡ 

ʧʦʡʤʳ), ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ 

ʧʦʡʤʳ.  

ɺ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (1940-1960 ʛʛ.) ʙʳʣʦ 

82 ʚʠʜʘ ʠʟ 22 ʩʝʤʝʡʩʪʚ ʠ 64 ʨʦʜʦʚ.ɺʦ ʬʣʦʨʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 34 (30.2 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ) 

ʚʠʜʘ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʜʨʫʛʠʭ 

ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ (ʪʘʙʣʠʮʘ).  
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ʊʘʙʣʠʮʘ 

ɼʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʚ 1940-1960ʛʛ. ï 1997-2010 ʛʛ. 

ɺʠʜʳ 
1940-1960 

1997-2010  

(1 ʚʘʨʠʘʥʪ) 

1997-2010  

(2 ʚʘʨʠʘʥʪ) 

1997-2010  

(3 ʚʘʨʠʘʥʪ) 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Achillea 

millefolium L. 
+ + + + + + + + + + + + + + + + 

Agrostis gigantea 

Roth. 
+ + + + + + + + + + + + + + + + 

Agrostis 

stolonifera L. 
0 0 0 + 0 0 0 + 0 0 0 + 0 0 0 0 

Agrostis tenuis 

Sibth. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Alchemilla 

xanthochlora 

Rothm. 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Alisma plantago-

aquatica L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Allium angulosum 

L. 
0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 

Allium oleraceum 

L. 
+ 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Allium rotundum 

L. 
+ + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Allium 

schoenoprasum L. 
0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Alnus glutinosa 

(L.) Gaertn. 
+  +   0 0   + 0  0   0 0  0  0  0  0  0  0  0  

Alopecurus 

geniculatus L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Alopecurus 

pratensis L. 
+ + + + + + + + + + + + + + + + 

Amoria hybrida 

(L.) C. Presl 
+ + + + 0 + + 0 0 0 0 0 0 0 0 0 

Amoria montana 

(L.) Soj§k 
+ 0 0 0 0 0 0 + 0 0 0 0 0 0 0 0 

Amoria repens 

(L.) C. Presl. 
+ + + + + + + + + + + + + 0 + 0 

Angelica 

archangelica L. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Angelica sylvestris 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Anthoxanthum 

odoratum L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Arctium minus 

(Hill) Bernh. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Aristolochia 

clematitis L. 
+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia 

abrotanum L. 
+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia 

absinthium L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia 

campestris L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 
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Artemisia latifolia 

Ledeb. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia vulgaris 

L. 
+ + + + + + 0 0 0 0 0 0 + + 0 0 

Astragalus cicer 

L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Atriplex calotheca 

(Rafn) Fries 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Barbarea vulgaris 

R. Br. 
+ + + + + + + + 0 0 0 0 + + 0 + 

Beckmannia 

eruciformis (L.) 

Host 

0 0 + + 0 0 + + 0 + + + 0 0 + + 

Berteroa incana 

(L.) DC. 
+ 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Bidens tripartita 

L. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Briza media L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Bromopsis inermis 

(Leyss.) Holub 
+ + + + + + + + + + + + + + + + 

Bunias orientalis 

L. 
+ + 0 0 + + + + + 0 0 0 + + + + 

Calamagrostis 

canescens (Web.) 

Roth 

0 0 0 + 0 0 0 + 0 0 0 0 0 0 0 + 

Calamagrostis 

epigeios (L.) Roth 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Caltha palustris L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Calystegia sepium 

(L.) R. Br. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Campanula 

bononiensis L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Campanula 

cervicaria L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Campanula 

glomerata L. 
+ + + 0 + + + + + 0 0 0 + + 0 + 

Campanula patula 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Campanula 

rotundifolia L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Capsella bursa-

pastoris (L.) 

Medik. 

0 0 0 0 + + 0 0 0 + 0 0 + 0 0 0 

Carduus crispus 

L. 
0 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Carduus 

thoermeri Weinm. 
0 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Carex acuta L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Carex cespitosa L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 
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Carex contigua 

Hoppe 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Carex heleonastes 

Ehrh. 
0 0 0 + 0 0 + + 0 0 0 0 0 0 + + 

Carex lachenalii 

Schkuhr 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Carex pallescens 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Carex praecox 

Schreb. 
0 0 0 0 + + + 0 + + + 0 + + + 0 

Carum carvi L. 0 0 0 + + + + + 0 0 + + + + + + 

Cenolopium 

denudatum 

(Hornem.) Tutin 

+ 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Centaurea jacea 

L. 
+ + + + + + + + + 0 0 + + + + + 

Centaurea 

scabiosa L. 
+ 0 0 0 + 0 0 0 0 0 0 0 + 0 0 0 

Cerastium arvense 

L. 
+ 0 0 + + + 0 + + + 0 + 0 + 0 + 

Cerastium 

holosteoides Fries 
0 0 0 +   0 0 + 0 0 0 + 0 0 0 0 

Chaerophyllum 

prescottiiDC. 
+ + + 0 + + + 0 0 0 0 0 + + + 0 

Chamaenerion 

angustifolium (L.) 

Scop. 

+ + + + + 0 0 0 0 0 0 0 + 0 0 0 

Chenopodium 

album L. 
0 0 0 + + + 0 0 0 + 0 0 0 + 0 0 

Chrysaspis aurea 

(Poll.) Greene 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Chrysaspis 

spadicea (L.) 

Greene 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Cichorium intybus 

L. 
+ 0 0 0 + + + 0 0 0 0 0 0 0 0 0 

Cirsium arvense 

(L.) Scop. 
+ + + + + + + + + + + + + + + + 

Cirsium incanum 

(S. G. Gmel) 

Fisch. 

+ + + + 0 0 0 0 0 0 0 0 0 0 0 0 

Cnidium venosum 

Koch (Kadenia 

dubia (Schkuhr) 

Lavrova et V. 

Tichomirov) 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Coccyganthe flos-

cuculi (L.) Fourr. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Convolvulus 

arvensis L. 
+ 0 0 0 + + 0 + + 0 0 0 0 0 0 + 

Conyza 

ʩanadensis (L.) 

Cronq 

+ 0 0 0 + 0 0 + 0 0 0 0 0 0 0 + 
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Crepis tectorum 

L. 
0 + 0 0 + + + 0 0 0 0 0 0 0 0 0 

Dactylorhiza 

maculate (L.) So· 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Dactylis 

glomerata L. 
+ + + 0 + + + + + + + + + + + + 

Delphinium 

cuneatum Stev. ex 

DC. 

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deschampsia 

caespitosa (L.) 

Beauv. 

0 + + + + + + + 0 0 + + 0 0 + + 

Dianthus deltoides 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Dianthus fisheri 

Spreng. 
+ + 0 + + + 0 + + 0 0 + + + 0 + 

Echinops 

sphaerocephalus 

L. 

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Elytrigia repens 

(L.) Nevski 
+ + + + + + + + + + + + + + + + 

Epilobium 

palustre L. 
0 0 0 + 0 0 0 + 0 0 0 0 0 0 0 + 

Epilobium roseum 

Schreb. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Equisetum 

arvense L. 
+ 0 0 0 + 0 0 0 0 0 0 0 + 0 0 0 

Equisetum 

pratense Ehrh. 
+ 0 0 0 + + + 0 0 + 0 0 0 0 + 0 

Equisetum 

sylvaticum L. 
+ + + + 0 0 0 0 0 0 0 0 0 0 0 0 

Erigeron acris L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Eryngium planum 

L. 
+ + 0 + + + 0 + 0 0 0 0 0 0 0 0 

Euphorbia esula 

L. 
0 + + 0 0 0 0 0 0 0 0 0 0 0 0 0 

Euphorbia 

procera Bieb. 
+ 0 0 0 0 0 + 0 0 0 0 0 0 0 0 0 

Euphorbia virgata 

Waldst. Et Kit. 
0 + + 0 0 0 0 0 0 0 0 0 0 0 0 0 

Euphorbia 

parviflora Schag. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Festuca pratensis 

Huds. 
+ + + 0 + + + + + + + + + + + + 

Festuca rubra L. + 0 + + + + + + + + + + + + + + 

Ficaria verna 

Huds. 
0 + + 0 0 0 + 0 0 0 0 0 0 0 0 0 

Filipendula 

ulmaria (L.) 

Maxim. 

0 + + + 0 + + + 0 0 0 0 0 + + 0 

Fragaria vesca L. + 0 0 + + 0 0 + 0 0 0 0 + 0 0 + 



10  ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) #5(74), 2020 

Fragaria viridis 

(Duch.) Weston 
+ + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Frangula alnus 

Mill.  
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Galium aparine L. + 0 + + + 0 + + 0 0 0 0 0 0 0 + 

Galium mollugo 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Galium palustre 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Galium rubioides 

L. 
+ + 0 + + + + + + 0 + + + + + + 

Galium 

uliginosum L. 
0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 

Galium verum L. + + + + + + + + + 0 + + + + + + 

Genista tinctoria 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Gentiana 

pneumonanthe L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Geranium 

pratense L. 
+ + + + + + + + + + + + + + + + 

Geranium 

sylvaticum L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Geum rivale L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Glechoma 

hederacea L. 
+ + + + + + + + + + 0 + + + + + 

Glyceria maxima 

(C. Hartm.) 

Holmb. 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Gnaphalium 

uliginosum L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Heracleum 

sibiricum L. 
+ + + + + + + + + 0 0 + + + + + 

Hieracium 

pilosella L. 
+ 0 0 + 0 + + + 0 0 0 0 0 0 + 0 

Hieracium 

umbellatum L. 
0 0 0 + + 0 0 0 0 0 0 0 0 0 0 0 

Hierochloʸ 

odorata (L.) 

Beauv. 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Hylotelephium 

maximum (L.) 

Holub 

+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Hypericum 

maculatum Crantz 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Hypericum 

perforatum L. 
0 0 0 + 0 0 0 + 0 0 0 0 0 0 0 0 

Inula britannica 

L. 
+ 0 0 + + + 0 0 0 0 0 0 0 0 0 0 

Iris pseudacorus 

L. 
0 0 0 + 0 0 0 0 + 0 0 0 0 0 0 0 

Iris sibirica L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 
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Juncus effusus L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Juncus inflexus L. 0 0 0 + 0 0 + + 0 0 0 0 0 0 0 0 

Knautia arvensis 

(L.) Coult. 
+ + 0 0 0 0 0 + 0 0 0 0 0 0 0 0 

Lathyrus pratensis 

L. 
+ + + + + + + + + 0 + + + + + + 

Leontodon 

autumnalis L. 
+ 0 + + + 0 + 0 0 0 0 0 0 0 0 0 

Leontodon 

hispidus L. 
0 + + 0 + 0 + 0 0 0 0 0 0 0 0 0 

Leonurus 

quinquelobatus 

Gilib. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lepidium ruderale 

L. 
+ 0 0 0 + 0 0 0 + 0 0 0 0 0 0 0 

Leucanthemum 

vulgare Lam. 
0 0 + + 0 + + 0 + 0 0 0 0 + 0 0 

Linaria vulgaris 

L. 
+ 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Lotus corniculatus 

L. 
+ + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Luzula campestris 

(L.) DC. 
0 0 + + 0 0 + + 0 0 0 0 0 0 0 0 

Lysimachia 

nummularia L. 
0 + + + + + + + + 0 + + + + + 0 

Lysimachia 

vulgaris L. 
0 + 0 0 0 0 0 0 0 + 0 0 0 0 0 0 

Lythrum salicaria 

L. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Matricaria 

inodora L. 
+ 0 0 0 + 0 0 0 0 0 0 0 + 0 0 0 

Medicago falcata 

L. 
+ + + + + + + + + 0 0 0 + + + + 

Medicago 

lupulina L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Medicago sativa 

L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melampyrum 

nemorosum L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Melampyrum 

pratense L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Melandrium 

latifolium (Poir) 

Maire 

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melilotus albus 

Medik. 
+ 0 + + + + + + 0 0 0 0 0 + 0 0 

Mentha austriaca 

Jaeq. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mentha arvensis 

L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Molinia calrulea 

(L.) Moench 
0 0 0 0 0 0 + 0 0 0 0 0 0 0 + 0 
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Myosotis palustris 

(L.) L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Odontites vulgais 

Moench 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Oenanthe 

aquatica (L.) Poir. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Omalotheca 

sylvatica (L.) Sch. 

Bip. Et F. Schultz 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Pedicularis 

kaufmannii Pinzg. 

F. 

0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Persicaria 

amphobia (L.) S. 

Gray 

0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Persicaria 

maculata (Rafin.) 

A. et D. Lºve 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Persicaria scabra 

(Moench) Mold. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Phalaroides 

arundinacea (L.) 

Rauschert 

+ 0 + + + 0 + + 0 0 0 0 0 0 + + 

Phlem pratense L. + + + + + + + + + + + + + + + + 

Phlomoides 

tuberosa (L.) 

Moench 

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Phragmites 

australis (Cav.) 

Trin ex Steud 

0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Pimpinella 

saxifraga L. 
+ + + + + + + + + 0 0 + 0 0 0 + 

Plantago 

lanceolata L. 
0 0 0 + + 0 0 0 0 0 0 0 0 0 0 0 

Plantago major L. 0 0 + + + + + 0 0 0 0 0 0 0 0 0 

Plantago media L. + + 0 + + + + 0 + 0 0 0 + + + 0 

Plantanthera 

bifolia (L.) Rich. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Poa palustris L. 0 + + + + + + + 0 0 + + + + + + 

Poa pratensis L. + + + + + + + + + + + + + + + + 

Poa trivialis L. 0 + + 0 + + + + + 0 + 0 + + + + 

Polygala amarella 

Crantz 
0 + + + 0 0 0 0 0 0 0 0 0 0 0 0 

Polygonum 

aviculare L. 
0 + + 0 + + + 0 0 + + 0 0 + + 0 

Potentilla 

anserina L. 
+ + + + + + + + + + + + + + + + 

Potentilla 

argentea L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Potentilla reeta L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 
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Potentilla reptans 

L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Prunella vulgaris 

L. 
+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Ptarmica 

cartilaginea 

(Ledeb. Ex 

Reichenb) Ledeb. 

0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ptarmica vulgaris 

Beakw. Ex DC. 
0 + + 0 + 0 + + 0 0 0 0 0 0 + 0 

Ranunculus acris 

L. 
+ + + + 0 + + 0 0 0 + 0 0 + + 0 

Ranunculus 

auricomus L. 
0 + + + + + + + 0 0 + + + 0 + + 

Ranunculus 

polyanthemos L. 
+ + + + + + + + + + + + + 0 + + 

Ranunculus 

repens L. 
0 + + + + + + + 0 0 + + + 0 + + 

Raphanus 

raphanistrum L. 
+ 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Rhinanthus 

alectorolophus 

(Scop.) Poll. 

+ 0 + + + + 0 0 0 0 0 0 + 0 0 0 

Rorippa anceps 

(Wahlenb.) 

Reichenb. 

+ 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Rumex acetosa L. 0 + + 0 + + + 0 0 0 0 0 + 0 + 0 

Rumex confertus 

Willd. 
+ + + + + + + + + + + + + + + + 

Rumex crispus L. 0 + + 0 + 0 0 0 0 0 0 0 + 0 0 0 

Rumex 

thyrsiflorus 

Fingerh. 

+ 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Sanguisorba 

officinalis L. 
+ + + 0 + + + 0 0 0 0 0 + 0 0 0 

Scirpus sylvaticus 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Scrophularia 

nodosa L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Scutellaria 

galericulata L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Sedum acre L. + 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Selinum carvifolia 

(L.) L. 
+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Senecio jacobaea 

L. 
0 0 0 0 + 0 0 + 0 0 0 0 0 0 0 0 

Seseli libanotis 

(L.) Koch 
+ + + + + + + + 0 0 0 0 0 0 0 0 

Silene vulgaris 

(Moench) Garcke 
+ + + 0 + + + + + 0 + 0 + + + + 

Silene 

procumbens Murr 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Sium latifolium L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Solanum 

dulcamara L. 
0 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 

Solidago 

virgaurea L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Sonchus arvensis 

L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Stachys palustris 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Stellaria graminea 

L. 
0 + + + + + + + + + + + + + + + 

Stellaria palustris 

Retz. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Steris viscaria (L.) 

Rafin. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Succisa pratensis 

Moench 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Symphytum 

officinale L. 
0 0 + + 0 + + 0 0 0 0 0 0 0 0 0 

Tanacetum 

vulgare L. 
+ + 0 + + 0 0 0 0 0 0 0 0 0 0 0 

Taraxacum 

officinale Wigg. 
+ + + + + + + + + + + + + + + + 

Thalictrum flavum 

L. 
0 0 + + 0 0 + 0 0 0 0 0 0 0 0 0 

Thalictrum 

lucidum L. 
+ + + + + + 0 0 + 0 0 0 + 0 0 0 

Thalictrum minus 

L. 
+ + + + + 0 + + 0 0 0 0 + + 0 + 

Thalictrum 

simplex L. 
0 + + 0 0 + + 0 0 0 + 0 0 + + 0 

Tragopogon 

orientalis L. 
+ + 0 0 + 0 0 0 0 0 0 0 0 0 0 0 

Tragopogon 

pratensis L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Trifolium arvense 

L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Trifolium medium 

L. 
+ 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Trifolium pratense 

L. 
+ + + + + + + + + 0 0 0 + + 0 0 

Tripleurospermum 

perforatum 

(M®rat) M. Lainz 

0 0 0 + + 0 0 + + 0 0 0 0 0 0 + 

Trollius 

europaeus L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Turritis glabra L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Valeriana 

officinalis L. 
0 + + + 0 0 0 + 0 0 0 0 0 0 0 0 

Veratrum 

lobelianum Bernh. 
0 + + + + 0 + 0 0 0 0 0 0 + 0 0 

Verbascum 

nigrum L. 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Veronica 

chamaedrys L. 
0 0 0 + + 0 0 + 0 0 0 0 0 0 0 0 
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Veronica 

longifolia L. 
0 + + + + + + + 0 0 + 0 + + + + 

Vicia cracca L. + + + + + + + + + + + + + + + + 

Vicia sepium L. + + + 0 + + + + 0 0 0 0 + + + + 

Viola canina L. 0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

Viola rupestris 

F.W. Schmidt 
+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Xanthium 

strumarium L. 
0 0 0 + 0 0 0 0 0 0 0 0 0 0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʧʦ ʉ. ʂ.ʏʝʨʝʧʘʥʦʚʫ [6]. ʇʘʨʮʠʘʣʴʥʳʝ ʬʣʦʨʳ:  

1 ï ʧʨʠʨʫʩʣʦʚʘʷ ʯʘʩʪʴ ʧʦʡʤʳ, 2 ïʧʝʨʝʭʦʜʥʘʷ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴ ʧʦʡʤʳ, 3 ïʮʝʥʪʨʘʣʴʥʘʷ 

ʯʘʩʪʴ ʧʦʡʤʳ, 4 ï ʧʨʠʪʝʨʨʘʩʥʘʷ ʯʘʩʪʴ ʧʦʡʤʳ 

 

1940-1960 ʛʛ. ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʠʩʭʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ; 1 ʚʘʨʠʘʥʪ ï ʧʨʠ ʚʩʝʭ ʩʧʦʩʦʙʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 2 ʚʘʨʠʘʥʪ ï ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʧʘʩʪʙʠʱʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 3 ʚʘʨʠʘʥʪ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ 

ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʝʥʦʢʦʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʕʪʠ ʚʠʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʥʳʤʠ 

ʞʠʟʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ (ɾʌ), ʩʧʦʩʦʙʘʤʠ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʤʝʡʩʪʚ. ɺ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ ʧʝʨʝʭʦʜʥʦʡ ʦʪ 

ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʚ 

ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʦ 77 ʚʠʜʦʚ ʠʟ 62 ʨʦʜʦʚ ʠ 23 

ʩʝʤʝʡʩʪʚ. ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʘʨʮʠʘʣʴʥʦʡ 

ʬʣʦʨʝ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʧʦʡʤʳ ʙʳʣʦ 6 (7.2 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʚʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʦʩʪʘʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ 

ʬʣʦʨʘʭ. ɼʨʫʛʠʝ ʚʠʜʳ ʬʣʦʨʳ ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʙʦ ʚ 

ʜʚʫʭ, ʣʠʙʦ ʚ ʪʨʝʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ. ɺ 

ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʚ 

ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 79 ʚʠʜʦʚ 

ʠʟ 57 ʨʦʜʦʚ ʠ 23 ʩʝʤʝʡʩʪʚ. ɺ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʙʳʣʦ 3 (3.5 % ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʠʜʦʚ) ʚʠʜʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʚ ʦʩʪʘʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ 

ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʯʠʩʣʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʜʨʫʛʠʭ 

ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ (ʪʘʙʣʠʮʘ). ʇʘʨʮʠʘʣʴʥʘʷ 

ʬʣʦʨʘ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ (ʩʫʭʦʝ ʠ ʚʣʘʞʥʦʝ 

ʧʨʠʪʝʨʨʘʩʴʝ) ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʢʣʶʯʘʣʘ 106 

ʚʠʜʦʚ ʠʟ 79 ʨʦʜʦʚ ʠ 31 ʩʝʤʝʡʩʪʚʘ. ʇʦ ʚʠʜʦʚʦʤʫ 

ʩʦʩʪʘʚʫ ʥʘʠʙʦʣʴʰʘʷ ʩʧʝʮʠʬʠʢʘ ʚʳʷʚʣʝʥʘ ʚʦ ʬʣʦʨʝ 

ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʧʘʨʮʠʘʣʴʥʳʤʠ ʬʣʦʨʘʤʠ ʧʦʡʤʝʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. ɿʜʝʩʴ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 80 (49.1 % 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʳ) ʚʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʜʨʫʛʠʭ ʧʘʨʮʠʘʣʴʥʳʭ 

ʬʣʦʨʘʭ (ʪʘʙʣʠʮʘ). ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʛʣʦʙʘʣʴʥʳʤ ʦʩʫʰʝʥʠʝʤ ʙʦʣʦʪ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ, ʦʢʨʫʞʘʚʰʠʝ 

ʧʦʡʤʫ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 15 ʪʳʩ. 

ʛʘ. ʇʦʩʣʝ ʦʩʫʰʝʥʠʷ ʙʦʣʦʪ ʚ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʵʢʦʪʦʧʠʯʝʩʢʠʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʠ ʜʦ ʦʩʫʰʝʥʠʷ ʙʦʣʦʪ. 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʡʤʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, 

ʥʘʯʠʥʘʷ ʩ 1940-1960 ʛʛ. ʜʠʥʘʤʠʢʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʩʝʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʀ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʘ ʥʝ ʦʪ ʵʢʦʪʦʧʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ʘ ʦʪ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʵʢʦʩʠʩʪʝʤʳ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʩʝʭ ʧʘʨʮʠʘʣʴʥʳʭ 

ʬʣʦʨ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʦʢʨʘʪʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʣʦʨʳ ʧʦ 

ʦʙʱʝʤʫ ʯʠʩʣʫ ʚʠʜʦʚ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʙʳʣʦ ʚ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ ʧʨʠʨʫʩʣʦʚʦʡ ʠ 

ʧʝʨʝʭʦʜʥʦʡ ʯʘʩʪʷʭ ʧʦʡʤʳ ʧʨʠ ʚʩʝʭ ʩʧʦʩʦʙʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ, 

ʩʦʭʨʘʥʠʣʦʩʴ ʚʠʜʦʚ; I, II, 1). ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʠ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʥʦʚʴ ʚʥʝʜʨʠʚʰʠʭʩʷ ʚʠʜʦʚ ʚ 

ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ 

(ʨʠʩʫʥʦʢ, ʚʥʝʜʨʠʣʦʩʴ ʚʠʜʦʚ;I,1)ʠ ʤʝʥʴʰʝ ï ʚ 

ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʝ ʧʝʨʝʭʦʜʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ 

(ʨʠʩʫʥʦʢ, ʚʥʝʜʨʠʣʦʩʴ ʚʠʜʦʚ; II, 1). ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ 

ʜʠʥʘʤʠʢʠ ʚʠʜʦʚ ʚ ʵʪʠʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ ʩʚʷʟʘʥ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʪʝʤ, ʯʪʦ ʟʜʝʩʴ ʩʦʭʨʘʥʠʣʠʩʴ 

ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ (ʚ ʮʝʣʦʤ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʧʨʦʮʝʥʪʘ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʜʘʥʥʳʭ ʯʘʩʪʝʡ 

ʧʦʡʤʳ), ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʩʝʥʦʢʦʩʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ, ʛʜʝ ʥʝ ʚʥʦʩʷʪ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʧʦʡʤʳ ʥʝ 

ʧʨʝʪʝʨʧʝʣ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʘʙʠʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʠʭ ʯʘʩʪʷʭ 

ʧʦʡʤʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʤʝʱʝʥʳ ʞʠʣʠʱʥʳʝ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʪʨʦʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʘʩʬʘʣʴʪʦʚʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛ, ʢʘʨʴʝʨʦʚ ʧʦʩʣʝ 

ʚʳʝʤʢʠ ʧʝʩʢʘ, ʛʣʠʥʳ, ʛʨʫʥʪʘ ʧʨ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʵʪʠʭ ʥʘʨʫʰʝʥʥʳʭ ʚʥʫʪʨʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ (ʜʦ 

68.8 %) ʟʘ ʩʯʝʪ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʧʦʡʤʝʥʥʦʡ 

ʵʢʦʩʠʩʪʝʤʳ [3]. ʅʘʭʦʜʷʩʴ ʚʙʣʠʟʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 
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ʙʦʛʘʪʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ. 

ɼʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʙʦʛʘʪʩʪʚʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʧʨʝʩʩʝ (ʜʣʠʪʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ 

ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʝʥʦʢʦʩʥʦʝ ʠ 

ʧʘʩʪʙʠʱʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʠʟʤʝʥʝʥʠʝ ʵʢʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ.). ɺ ʩʦʦʙʱʝʩʪʚʘʭ 

ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʧʘʩʪʙʠʱʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (18 ï25 ʣʝʪ) ʠ ʚʥʝʩʝʥʠʠ 

ʚʳʩʦʢʠʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ (N120-240 (ʈʂ)90-120) ʢ 1997-

2010 ʛʛ., ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʭʨʘʥʠʣʦʩʴ 

ʪʦʣʴʢʦ 43 ʚʠʜʘ ʠʟ 17 ʩʝʤʝʡʩʪʚ ʠ 38 ʨʦʜʦʚ. ʇʨʠ 

ʩʝʥʦʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʦʙʱʝʩʪʚʘ ʚʢʣʶʯʘʣʠ 60 

ʚʠʜʦʚ ʠʟ 19 ʩʝʤʝʡʩʪʚ ʠ 47 ʨʦʜʦʚ. ɺ ʧʘʨʮʠʘʣʴʥʦʡ 

ʬʣʦʨʝ ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʳʧʘʣʦ ʚʠʜʦʚ 39 ʠ 22, ʚʥʝʜʨʠʣʦʩʴ ï 5 ʠ 11 (ʨʠʩʫʥʦʢ: 

ʚʳʧʘʣʦ ʚʠʜʦʚ ʠ ʚʥʝʜʨʠʣʦʩʴ ʚʠʜʦʚ ï ɸ, ɹ I, 2, 3).  

ɺ ʩʦʦʙʱʝʩʪʚʘʭ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʧʨʠ ʧʘʩʪʙʠʱʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 1997-2010 ʛʛ. ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 23 ʚʠʜʘ ʠʟ 23 ʨʦʜʦʚ ʠ 12 ʩʝʤʝʡʩʪʚ, ʧʨʠ 

ʩʝʥʦʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ 

ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï 45 ʚʠʜʦʚ ʠʟ 

42 ʨʦʜʦʚ ʠ 19 ʩʝʤʝʡʩʪʚ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʠʟ ʩʦʦʙʱʝʩʪʚ 

ʧʨʠ ʧʘʩʪʙʠʱʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʧʘʣʦ 54 ʚʠʜʘ, 

ʚʥʝʜʨʠʣʦʩʴ ï 1 ʚʠʜ, ʧʨʠ ʩʝʥʦʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ï 45 ʚʠʜʦʚ, ʚʥʝʜʨʠʣʦʩʴ ï 2 ʚʠʜʘ (ʨʠʩʫʥʦʢ: ɸ, ɹ, II , 

2,3). 

ɺ ʩʦʦʙʱʝʩʪʚʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ (18ï25 ʣʝʪ) ʚʣʠʷʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʘʩʪʙʠʱʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 1997-2010 ʛʛ. 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 31 ʚʠʜ ʠʟ 27 ʨʦʜʦʚ ʠ 13 

ʩʝʤʝʡʩʪʚ. ɺʳʧʘʣʦ ʠʟ ʩʦʦʙʱʝʩʪʚ 48 ʚʠʜʦʚ, 

ʚʥʝʜʨʠʣʦʩʴ ï 0 ʚʠʜʦʚ. ʇʨʠ ʩʝʥʦʢʦʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʤ 

ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ 

ʩʦʭʨʘʥʠʣʦʩʴ 50 ʚʠʜʦʚ ʠʟ 40 ʨʦʜʦʚ ʠ 18 ʩʝʤʝʡʩʪʚ, 

ʚʳʧʘʣʦ ï 29 ʚʠʜʦʚ, ʚʥʝʜʨʠʣʦʩʴ ï 2 ʚʠʜʘ (ʨʠʩʫʥʦʢ: 

ɸ, ɹ, III , 2,3). 

 ʉʦʦʙʱʝʩʪʚʘ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʚ 

1997-2010ʛʛ. ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʘʩʪʙʠʱʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʘʣʠï 34 ʚʠʜʘ 

ʠʟ 25 ʨʦʜʦʚ ʠ 13 ʩʝʤʝʡʩʪʚ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʚʳʧʘʣʦ ʚʠʜʦʚ ï 72,ʚʥʝʜʨʠʣʦʩʴ ï 1. ʉʦʦʙʱʝʩʪʚʘ, 

ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʘʢ ʩʝʥʦʢʦʩ ʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʫʜʦʙʨʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

(106 ʚʠʜʦʚ), ʚʢʣʶʯʘʣʠ ï 51 ʚʠʜ ʠʟ 40 ʨʦʜʦʚ ʠ 19 

ʩʝʤʝʡʩʪʚ. ʇʨʠ ʩʝʥʦʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ 

ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʩʦʦʙʱʝʩʪʚ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 55 ʚʠʜʦʚ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʚ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʚʥʝʜʨʠʣʦʩʴ 7ʥʦʚʳʭ ʚʠʜʦʚ 

(ʨʠʩʫʥʦʢ: ɸ, ɹ, IV, 2, 3). 

 

ʉʦʭʨʘʥʠʣʦʩʴ ʚʠʜʦʚ 

 

0

20

40

60

80

100

120

140

160

180

I II III IV

͊ 1 2 3

ɸ 



ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) # 5(74), 2020 17 

 
 

ɺʳʧʘʣʦ ʚʠʜʦʚ 

 

 
 

0%

20%

40%

60%

80%

100%

I II III IV

1 2 3

0

20

40

60

80

100

120

140

160

180

I II III IV

͊ 1 2 3

0%

20%

40%

60%

80%

100%

I II III IV

1 2 3

ɹ 

ɸ 

ɹ 



18  ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) #5(74), 2020 

ɺʥʝʜʨʠʣʦʩʴ ʚʠʜʦʚ 

 
 

 
ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ ʚʠʜʦʚ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʧʦʡʤʳ ʨʝʢʠ ʆʢʠ  

ʚ 1940-1960 ï 1997-2010 ʛʛ. 

ʇʨʠʤʝʯʘʥʠʝ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʩʦʭʨʘʥʠʚʰʠʭʩʷ, ʚʳʧʘʚʰʠʭ ʠ ʚʥʝʜʨʠʚʰʠʭʩʷ ʚʠʜʦʚ ʨʘʩʩʯʠʪʘʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʯʠʩʣʫ ʚʠʜʦʚ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ :ʘ ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 1 ï ʧʨʠ ʚʩʝʭ ʩʧʦʩʦʙʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 2 ï ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʘʩʪʙʠʱʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 3 ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʝʥʦʢʦʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʚʝʨʪʠʢʘʣʠ.ɸ - ʯʠʩʣʦ ʚʠʜʦʚ, ɹ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʇʦ ʛʦʨʠʟʦʥʪʘʣʠ. ʇʘʨʮʠʘʣʴʥʳʝ ʬʣʦʨʳ: I ï ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, II  ïʧʝʨʝʭʦʜʥʦʡ ʦʪ ʧʨʠʨʫʩʣʦʚʦʡ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, III  ïʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, IV ïʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ. 

 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʜʘʚʣʝʥʠʠ 

ʜʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ 

ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʘʨʮʠʘʣʴʥʳʭ 

ʬʣʦʨʘʭ, ʢʦʛʜʘ ʩʦʚʧʘʜʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʨʷʜʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʥʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʦ ʚʳʧʘʜʘʣʠ ʚʠʜʳ ʚ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ 

ʧʦʡʤʳ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʨʜʠʥʘʣʴʥʦʡ ʩʤʝʥʦʡ 

ʵʢʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʵʪʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ʚ ʩʚʷʟʠ 

ʩ ʦʩʫʰʝʥʠʝʤ ʚʩʝʭ ʙʦʣʦʪ ʢ ʩʝʨʝʜʠʥʝ ʍʍ ʩʪʦʣʝʪʠʷ, 

ʠʩʩʪʘʨʠ ʦʢʨʫʞʘʚʰʠʭ ʧʦʡʤʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʚ ʧʦʩʣʝʜʥʠʝ 20-30 ʣʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ ʧʦʣʳʭ ʚʦʜ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʜʘʚʰʝʛʦ ʥʘʠʣʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʝʭ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ (ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʜʠʥʘʤʠʢʘ ʠʭ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʜʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʠ ʜʨ.). ʀʟʤʝʥʝʥʠʝ ʵʢʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʣʦ ʥʘ ʪʝʤʧʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʦʡ ʬʣʦʨʳ, ʥʦ 

ʠ ʫʚʝʣʠʯʠʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʥʝʩʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʘʩʪʴʙʘ ʞʠʚʦʪʥʳʭ ʠ ʧʨ.) 

ɺʥʝʩʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʧʘʩʪʙʠʱʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʦ 

ʚʩʝʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ ʫʚʝʣʠʯʠʚʘʣʦ ʯʠʩʣʦ 

ʚʳʧʘʚʰʠʭ ʚʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʢʦʛʜʘ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ 
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ʩʝʥʦʢʦʩʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʪʝʭ ʞʝ ʚʳʩʦʢʠʭ ʜʦʟ 

ʫʜʦʙʨʝʥʠʡ. ɺʦ ʚʩʝʭ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨʘʭ 

ʦʪʤʝʯʘʣʦʩʴ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚʥʝʜʨʠʚʰʠʭʩʷ 

ʚʠʜʦʚ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠʢʘ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʨʘʚʥʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʧʘʨʮʠʘʣʴʥʳʭ ʬʣʦʨ ʨʘʟʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʧʦʜʙʠʨʘʪʴ ʪʘʢʠʝ ʨʝʞʠʤʳ ʠ 

ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʚʠʜʦʚ ʥʘ ʬʣʶʢʪʫʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. 
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ɸʅʅʆʊɸʎʀʗ  

ʆʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ çʯʘʩʪʦʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ in vitro ʫ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ F1 ʢʫʢʫʨʫʟʳ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʫ ʧʨʠʟʥʘʢʦʚ ʠʟʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ in vitro, ʙʳʣ 

ʚʳʷʚʣʝʥ ʜʣʷ ʧʨʠʟʥʘʢʘ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʮʝʥʝʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʷ ʠ ʤʫʞʩʢʦʛʦ ʛʘʤʝʪʦʬʠʪʘ. 

ɻʠʙʨʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ɸ239 ʠ 092, 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ in vitro ʠ ʥʘ 

ʫʨʦʚʥʝ ʩʝʤʷʥ. ɼʣʷ ʧʨʠʟʥʘʢʦʚ çʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʨʷʜʢʝè ʠ çʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷè ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ. ʇʦ ʩʨʝʜʥʠʤ 
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ʟʥʘʯʝʥʠʷʤ ʠʟʫʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʳʜʝʣʝʥʳ ʛʠʙʨʠʜʳ ɸ239ʭʈ502 ʠ ʉʦ125ʭʄʂ159. 

ɻʠʙʨʠʜʥʳʝ ʢʦʤʙʠʥʘʮʠʠ, ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʠ ʫʨʦʞʘʡʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ.  

ABSTRACT  

The values of heritability coefficients of parental genotypes were determined for such characters as 

"frequency of callus formation", "frequency of somatic embryogenesis","frequency of plant regeneration" under 

normal and stressful in vitro conditions in simple maize F1 hybrids. The highest value of the coefficient of 

heritability of maternal genotypes in traits studied in vitro was found for ñfrequency of somatic embryogenesisò 

at low temperatures. The variability and heritability of characters during the initial stages of plant development 

under the action of low temperatures, as well as quantitative characteristics of the plant and male gametophyte, 

were evaluated. Hybrids in which the inbred lines A239 and 092 were used as maternal genotypes showed under 

stress higher indices of the studied traits both in vitro conditions and at the seed level. For the characters ñnumber 

of grains per rowò and ñplant heightò, the highest heritability coefficients of the interaction of maternal and paternal 

genotypes were noted. Hybrids A239xP502 and Co125xMK159 were selected by the higher values of the studied 

quantitative traits. Hybrid combinations with significantly high meanings of the most of the studied characters can 

be used to create cold-resistant and productive corn hybrids. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʣʦʜʦʩʪʦʡʢʦʩʪʴ, ʢʫʢʫʨʫʟʘ, in vitro, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʥʘʩʣʝʜʫʝʤʦʩʪʴ. 

Key words: cold-resistant, maize, in vitro, quantitative traits, heritability. 

 

ʀʟʫʯʝʥʠʝ ɺʚʝʜʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ( ʚ ʪʦʤ ʯʠʩʣʝ ʢ 

ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ [1, p.1]. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʨʦʩʪʘ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

ʧʨʠ ʭʦʣʦʜʦʚʦʤ ʩʪʨʝʩʩʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʥʘ ʛʨʫʧʧʳ ʧʦ 

ʭʦʣʦʜʦʩʪʦʡʢʦʩʪʠ [2, p.639]. ɹʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʨʠ ʛʝʥʦʤʥʳʭ ʦʙʣʘʩʪʠ ʚ 

ʭʨʦʤʦʩʦʤʘʭ 2, 4 ʠ 8, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ 

ʧʨʦʨʦʩʪʢʦʚ ʢʫʢʫʨʫʟʳ ʚ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [3, p.2]. 

ʉʧʦʩʦʙ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʦʩʪʘ ʢʦʨʥʷ ʠ ʧʨʦʨʦʩʪʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠ ʥʝʜʦʨʦʛʠʤ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʦʪʠʧʦʚ ʢʫʢʫʨʫʟʳ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʦʣʦʜʫ [4,p.1]. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʴ ʢʦʨʥʷ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʘ 

ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʦʪʙʦʨʘ ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʛʝʥʦʪʠʧʦʚ [5, p.2662]. 

ʀʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʥʘ ʭʦʣʦʜ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ 

ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʟʥʘʢ çʜʣʠʥʘ 

ʤʝʟʦʢʦʪʠʣʷè ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʵʪʦʤʫ ʩʪʨʝʩʩʦʚʦʤʫ ʬʘʢʪʦʨʫ 

[6, p.2902]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʨʠʥʠʥʛ in vitro 

ʛʝʥʦʪʠʧʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʩʝʣʝʢʮʠʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [7, p.77]. ʊʘʢ, ʫ 14 ʠʥʙʨʝʜʥʳʭ 

ʣʠʥʠʡ ʧʨʠʟʥʘʢʠ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘè ʠ çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè 

ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ in vitro [8, 

ʨ,123]. ʇʨʠ ʵʪʦʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ in vitro 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʧʨʠʟʥʘʢʘʤʠ çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè (ʨʘʟʥʳʝ 

ʪʠʧʳ), çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè ʠ 

çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʫ ʛʠʙʨʠʜʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʠ ʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʣʠʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʨʠʥʩʢʠʭ, 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʩʠʣʴʥʘʷ ʚʘʨʠʘʮʠʷ ʠʭ ʟʥʘʯʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʞʜʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʝʥʦʪʠʧʘ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ [9, p.71]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʣʫʯʰʠʭ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ 

ʛʝʥʦʪʠʧʦʚ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʥʘʩʣʝʜʫʝʤʦʩʪʴ 

ʧʨʠʟʥʘʢʦʚ ʫ ʛʠʙʨʠʜʦʚ F1 ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʚ ʢʫʣʴʪʫʨʝ in vitro ʠ ʚʦ 

ʚʨʝʤʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ) ʠ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʨʘʩʪʝʥʠʡ 

ʠ ʥʘ ʛʘʧʣʦʠʜʥʦʤ ʫʨʦʚʥʝ ʧʦ ʧʨʠʟʥʘʢʫ çʜʠʘʤʝʪʨ 

ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘè).  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʦʩʪʳʝ ʛʠʙʨʠʜʳ F1 ʢʫʢʫʨʫʟʳ: ʤʘʪʝʨʠʥʩʢʠʝ 

ʛʝʥʦʪʠʧʳ ð ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʉʦ125, 092, ɸ239, 

ʃ459 ʠ ʦʪʮʦʚʩʢʠʝ ʛʝʥʦʪʠʧʳ ð ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ 

ʄʂ01, ʄʂ159, ʄʂ390, ʈ101, ʈ502, ʚʩʝʛʦ 20 

ʛʝʥʦʪʠʧʦʚ. ʈʝʘʢʮʠʶ ʛʝʥʦʪʠʧʦʚ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ (ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ +10 

ʉ - + 80 ʉ ) ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ (ʧʦ ʧʨʠʟʥʘʢʘʤ çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè (%), 

çʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘè (ʩʤ), çʜʣʠʥʘ ʢʦʨʝʰʢʘè (ʩʤ)) ʠ ʚ 

ʢʫʣʴʪʫʨʝ ʥʝʟʨʝʣʳʭ ʟʘʨʦʜʳʰʝʡ in vitro (ʧʦ 

ʧʨʠʟʥʘʢʘʤ çʦʙʨʘʟʦʚʘʥʠʝ ʢʘʣʣʫʩʘè (%), çʯʘʩʪʦʪʘ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè (%), çʨʝʛʝʥʝʨʘʮʠʷ 

ʨʘʩʪʝʥʠʡè (%). ʉʝʤʝʥʘ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʚʣʘʞʥʫʶ 

ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʧʦ 30 

ʰʪʫʢ ʚ ʢʘʞʜʦʡ (ʚʩʝ ʛʝʥʦʪʠʧʳ ʠʟʫʯʘʣʠ ʚ ʪʨʸʭ 

ʧʦʚʪʦʨʥʦʩʪʷʭ) ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 10 ʜʥʝʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʣʣʫʩʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʟʨʝʣʳʝ (12-13 ʜʥʝʡ ʧʦʩʣʝ 

ʦʧʳʣʝʥʠʷ) ʟʘʨʦʜʳʰʠ, ʢʦʪʦʨʳʝ ʚʳʩʘʞʠʚʘʣʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ [10], 

ʜʦʧʦʣʥʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 2,4-ɼ (2,4-

ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ) 1 ʠ 2 ʤʛ/ʣ. ʊʘʢʞʝ 

ʜʦʙʘʚʣʷʣʠ ʩʘʭʘʨʦʟʫ 30 ʛ/ʣ ʠ L-ʧʨʦʣʠʥ 3 ʛ/ʣ. 

ʂʫʣʴʪʫʨʫ ʥʝʟʨʝʣʳʭ ʟʘʨʦʜʳʰʝʡ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (+100ʉ - +140ʉ) ʩʨʘʟʫ 

ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʵʢʩʧʣʘʥʪʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. 

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʣʦ 72 ʯʘʩʘ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʛʝʥʦʪʠʧʘ ʚʳʩʘʞʠʚʘʣʠ 3 ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ 10-12 

ʟʘʨʦʜʳʰʝʡ. ʏʘʩʪʦʪʘ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ 

ʫʯʠʪʳʚʘʣʘʩʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʘʞʝʥʥʳʭ 

ʵʢʩʧʣʘʥʪʦʚ, ʘ ʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ 

ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʩʩʘʞʝʥʥʳʭ ʢʘʣʣʫʩʥʳʭ ʵʢʩʧʣʘʥʪʦʚ. ʆʙʨʘʟʮʳ 

ʢʘʣʣʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ 1 ʠ 2. 
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ɼʠʘʤʝʪʨ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʠ ʦʢʫʣʷʨ ʤʠʢʨʦʤʝʪʨʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʠʟʥʘʢʘʤ çʯʘʩʪʦʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè (%), çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘè (%), çʨʝʛʝʥʝʨʘʮʠʷ ʨʘʩʪʝʥʠʡè (%) 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ ãʭ+1, ʘ ʧʦʩʣʝ ʦʮʝʥʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʜʝʣʘʣʠ 

ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʢ ʠʩʭʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ [11, 

c.217-218]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʜʚʫʭʬʘʢʪʦʨʥʳʤ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʠ ʧʦ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʠʪʳʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ [11, c.308-313].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʢʘʢ çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, çʯʘʩʪʦʪʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʚ ʥʦʨʤʘʣʴʥʳʭ ʠ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʦʪ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʝʥʦʪʠʧʘ ʠ ʦʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ (ʪʘʙʣʠʮʘ 

1). ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ʪʦ 

ʜʦʩʪʦʚʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪ ʥʠʭ 

ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʪʦʣʴʢʦ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ 

ʮʝʣʦʤ, ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0.0531* ʜʦ 

0.2431*** ʠ ʷʚʣʷʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʜʣʷ ʧʨʠʟʥʘʢʦʚ 

çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, çʯʘʩʪʦʪʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè, çʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘè, çʜʣʠʥʘ 

ʢʦʨʝʰʢʘè. ʄʘʪʝʨʠʥʩʢʠʝ ʛʝʥʦʪʠʧʳ ʚ ʫʩʣʦʚʠʷʭ in 

vitro ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʚʳʩʦʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ, ʥʦ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʝʛʦ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʯʪʠ ʥʘ ʪʦʤ ʞʝ 

ʫʨʦʚʥʝ ʜʣʷ ʧʨʠʟʥʘʢʦʚ çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè ʠ 

ʚ 2.6 ʨʘʟʘ ʚʳʰʝ ʜʣʷ ʧʨʠʟʥʘʢʘ çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ 

ʨʘʩʪʝʥʠʡè. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʫ ʧʨʠʟʥʘʢʦʚ 

ʠʟʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ in vitro, ʙʳʣ ʚʳʷʚʣʝʥ ʜʣʷ 

ʧʨʠʟʥʘʢʘ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʦ ʧʨʠʟʥʘʢʘʤ, 

ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʩʝʤʷʥ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʫ ʧʨʠʟʥʘʢʘ çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè ʠ ʦʥʘ 

ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚʝʣʠʯʠʥʳ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʧʨʠʟʥʘʢʦʚ çʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘè 

ʠ çʜʣʠʥʘ ʢʦʨʝʰʢʘè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʧʨʠʟʥʘʢʦʚ 

çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè, çʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘè 

ʠ çʜʣʠʥʘ ʢʦʨʝʰʢʘè. ɼʣʷ ʧʨʠʟʥʘʢʦʚ çʯʘʩʪʦʪʘ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, çʯʘʩʪʦʪʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣ ʚʳʰʝ 

ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

 ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ  

in vitro ʠ ʥʘ ʫʨʦʚʥʝ ʩʝʤʷʥ.  

ɼ ʋ 
ʂʘʣʣʫʩʦʛʝʥʝʟ,% ʉʦʤʘʪʠʯʝʩʢʠʡ ʵʤʙʨʠʦʛʝʥʝʟ,% 

1 2 3 4  5  6 1 2 3 4  5  6 

 ǀ 
ʥ 114.1 3 38.0 4.07 0.01 0.095 113.0 3 37.7 10.1 0.001 0.1598 

ʩ 65.2 3 21.7 9.6 0.001 0.0748 81.4 3 27.1 7.23 0.001 0.1105 

 ǁ 
ʥ 16.6 4 4.14 0.44 0.77 - 25.7 4 6.43 1.73 0.16 - 

ʩ 99.2 4 24.8 10.7 0.001 0.0944 157.4 4 39.3 10.5 0.001 0.2431 

 ǀ ʠ 

ǁ 

ʥ 221.7 12 18.5 1.98 0.05 0.2225 188.1 12 15.7 4.2 0.001 0.435 

ʩ 163.0 12 13.6 6.0 0.001 0.5193 134.7 12 11.2 3.0 0.01 0.2586 

ʦʩʪ 
ʥ 373.7 40 9.34    150.0 40 3.72    

ʩ 90.6 40 2.26    149.7 40 3.74    

ʦʙ ʥ 726.1 59     475.9 59     
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ʩ 418.0 59     522.9 59     

 ʈʝʛʝʥʝʨʘʮʠʷ ʨʘʩʪʝʥʠʡ,% ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚ ʩʪʨʝʩʩʝ,% 

 ǀ 
ʥ 56.03 3 18.7 9.3 0.001 0.0446  

25710 

 

3 

 

8570 

 

27.0 

 

0.001 

 

0.9231 ʩ 49.5 3 16.5 5.23 0.01 0.1175 

 ǁ 
ʥ 48.3 4 12.1 6.0 0.001 -  

969.3 

 

3 

 

323 

 

1.02 

 

0.39 

 

- ʩ 62.8 4 15.7 4.98 0.01 0.1354 

 ǀ ʠ 

ǁ 

ʥ 172.6 12 14.4 7.14 0.001 0.6418  

2877 

 

9 

 

320 

 

1.01 

 

0.45 

 

- ʩ 77.5 12 6.5 2.05 0.05 0.1935 

ʦʩʪ 
ʥ 80.58 40 2.01     

10156 

 

32 

 

317 
   

ʩ 126.1 40 3.15    

ʦʙ. 
ʥ 357.6 59      

39712 

 

47 
    

ʩ 316.0 59     

 ɼʣʠʥʘ ʧʨʦʨʦʩʪʢʘ ʚ ʩʪʨʝʩʩʝ, ʩʤ ɼʣʠʥʘ ʢʦʨʝʰʢʘ ʚ ʩʪʨʝʩʩʝ, ʩʤ 

 ǀ 7.86 3 2.62 5.94 0.01 0.2406 53.4 3 17.8 10.3 0.001 0.2686 

 ǁ 4.64 3 1.55 3.51 0.05 0.1423 14.7 3 4.9 2.84 0.05 0.0531 

 ǀ ʠ ǁ 16.23 9 1.8 4.1 0.01 0.4959 60.16 9 6.68 3.86 0.01 0.331 

ʦʩʪ. 14.1 32 0.44    55.45 32 1.73    

ʦʙ. 42.8 47     18ʯ3.8 47     

ɼ-ʜʠʩʧʝʨʩʠʷ, ʦʩʪ.- ʦʩʪʘʪʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʦʙ. - ʦʙʱʘʷ ʜʠʩʧʝʨʩʠʷ, ʋ-ʫʩʣʦʚʠʷ, ʅ-ʥʦʨʤʘʣʴʥʳʝ, ʉ-ʩʪʨʝʩʩʦʚʳʝ, 

1 ð ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ, 2 ð ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ, 3 ð ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ, 4 ð F ʩʦʦʪʥʦʰʝʥʠʝ, 5 ð ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ, 6 ð ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ. ǀ-ʜʠʩʧʝʨʩʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ǁ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ in vitro -ʜʠʩʧʝʨʩʠʷ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ǀʠǁ -ʜʠʩʧʝʨʩʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ. 

 

ʋ ʜʚʫʭ ʛʠʙʨʠʜʦʚ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʛʝʥʦʪʠʧʦʤ 

ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʝʡ ʉʦ125 ʦʪʤʝʯʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʛʠʙʨʠʜ ʉʦ125ʭʄʂ390 ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʯʘʩʪʦʪʳ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʫʩʪʫʧʘʣ ʪʘʢʦʤʫ ʞʝ ʧʦʢʘʟʘʪʝʣʶ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʪʘʙʣʠʮʘ 2). ɺ ʩʣʫʯʘʝ ʢʦʛʜʘ 

ʦʪʮʦʚʩʢʠʤ ʛʝʥʦʪʠʧʦʤ ʷʚʣʷʣʘʩʴ ʠʥʙʨʝʜʥʘʷ ʣʠʥʠʷ 

ʄʂ159 ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʞʝ 

ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫ ʛʠʙʨʠʜʘ 

ʉʦ125ʭʈ502 ʧʨʠ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʧʨʠʟʥʘʢʦʚ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, 

çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè ʠ çʜʣʠʥʘ 

ʢʦʨʝʰʢʘè.  

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʫ ʛʠʙʨʠʜʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ɻɽʅʆʊʀʇ ʂɸ ʉʕ ʈʈ ɺʉ ɼʇ ɼʂ 

 ʥʦʨʤʘ ʩʪʨʝʩʩ ʥʦʨʤʘ ʩʪʨʝʩʩ ʥʦʨʤʘ ʩʪʨʝʩʩ ʩʪʨʝʩʩ ʩʪʨʝʩʩ ʩʪʨʝʩʩ 

Co125 ʭʈ502 12.7 10.7 7.82 0.05 7.83 0.04 98.9 0.94 3.14 

Co125 ʭʄʂ390 24.8 56.6 49.6 49.7 49.8 24.8 93.55 0.62 2.8 

Co125 ʭʄʂ159 15.4 0.04 22.04 36.2 22.05 7.88 91.8 1.05 2.53 

Co125ʭʄʂ01 6.3 0.1 22.12 0.1 0.08 0.15 62.6 0.36 0.52 

Co125ʭʈ101 44.0 79.1 80.0 36.5 49.7 36.2 30.54 0.68 2.13 

L459ʭʈ502 0.08 0.17 0.09 0.18 0.15 0.2 40.2 0.35 1.74 

L459ʭʄʂ390 40.1 35.7 15.2 46.3 20.1 31.5 27.17 1.31 3.54 

L459 ʭʄʂ159 10.8 0.06 15.08 0.2 8.1 0.3 52.3 2.32 3.27 

L459ʭʄʂ01 0.12 0.12 0.19 0.3 0.23 0.35 38.17 0.52 1.52 

L459ʭʈ101 21.1 0.13 0.25 0.4 0.3 0.4 - - - 

A239ʭʈ502 85.3 0.06 63.0 60.15 60.5 25.5 84.4 1.12 3.07 
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A239ʭʄʂ390 30.9 0.12 0.32 30.25 0.4 21.1 90.0 0.7 2.8 

A239ʭʄʂ159 24.1 0.12 16.4 41.12 5.71 25.5 100.0 2.08 7.27 

A239ʭʄʂ01 62.1 12.6 8.12 8.24 8.3 8.42 97.8 3.3 6.43 

A239ʭʈ101 0.01 6.02 6.95 6.95 6.9 7.0 96.7 1.9 4.68 

092ʭʈ502 6.02 7.12 0.57 0.54 0.52 0.53 94.44 1.1 3.22 

092ʭʄʂ390 0.14 13.2 15.8 30.25 16.0 8.5 96.02 0.59 1.52 

092ʭʄʂ159 17.1 0.14 0.56 15.6 0.61 8.6 100.0 0.8 3.1 

092ʭʄʂ01 0.04 0.08 0.64 0.65 0.7 0.6 96.7 0.1 2.9 

092ʭʈ502 0.1 0.08 22.9 0.7 16.1 0.7 81.5 0.9 2.6 

ʉʨʝʜʥʷʷ ʦʧʳʪʘ 14.1 5.61 11.89 11.94 9.1 7.24 77.5 1.14 3.1 

ʅʉʈ0,05 2.52 1.24 1.6 1.6 1.18 0.72 27.8 1.12 2.11 

ʂɸ-ʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ, ʉʕ-ʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʈʈ- ʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ 

ʨʘʩʪʝʥʠʡ, ɺʉ-ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ɼʇ-ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ, ɼʂ-ʜʣʠʥʘ ʢʦʨʝʰʢʘ.  

 

ʀʟ 5 ʛʠʙʨʠʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʘʪʝʨʠʥʩʢʠʡ 

ʛʝʥʦʪʠʧ ʠʥʙʨʝʜʥʘʷ ʣʠʥʠʷ ʃ459, ʚʳʜʝʣʷʝʪʩʷ 

ʛʝʥʦʪʠʧ ʃ459ʭʄʂ390 ʩ ʧʦʯʪʠ ʨʘʚʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʘʩʪʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʥʘʯʝʥʠʷ ʝʛʦ ʧʨʠʟʥʘʢʦʚ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘè ʠ çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè 

ʙʳʣʠ ʚʳʰʝ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʥʘ ʫʨʦʚʥʝ 

ʩʝʤʷʥ ʦʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʧʣʦʭʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʠʟʥʘʢʘ çʜʣʠʥʘ ʢʦʨʝʰʢʘè (ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʩʝʤʝʥʘ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʚʘ ʛʠʙʨʠʜʘ ʩ ʤʘʪʝʨʠʥʩʢʠʤ 

ʛʝʥʦʪʠʧʦʤ ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʝʡ ɸ239 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘʠʙʦʣʴʰʠʝ (ʩʨʝʜʠ ʚʩʝʭ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʦʧʳʪʝ ʛʝʥʦʪʠʧʦʚ) ʧʦʢʘʟʘʪʝʣʠ 

ʯʘʩʪʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘ ʠ ʯʘʩʪʦʪʳ ʨʝʛʝʥʝʨʘʮʠʠ ʫ ʥʠʭ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʦʚʘʣʠ (ʦʪ 8.12% ʜʦ 63%). ʆʜʥʘʢʦ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʞʝ ʧʨʠʟʥʘʢʦʚ 

ʦʩʪʘʣʠʩʴ ʣʠʙʦ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʣʠʙʦ ʙʳʣʠ ʥʠʞʝ. ʊʘʢʞʝ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʵʪʠʭ ʜʚʫʭ ʛʠʙʨʠʜʦʚ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ 

çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè ʠ çʜʣʠʥʘ ʢʦʨʝʰʢʘè, ʘ ʛʠʙʨʠʜ ʩ 

ʦʪʮʦʚʩʢʠʤ ʛʝʥʦʪʠʧʦʤ ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʝʡ ʄʂ159 

ʧʨʝʚʦʩʭʦʜʠʣ ʚʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʦʧʳʪʝ ʛʝʥʦʪʠʧʳ 

ʧʦ ʧʨʠʟʥʘʢʫ çʜʣʠʥʘ ʢʦʨʝʰʢʘè. ɻʠʙʨʠʜʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʛʝʥʦʪʠʧʦʤ ʠʥʙʨʝʜʥʦʡ 

ʣʠʥʠʝʡ 092 ʠ ʦʪʮʦʚʩʢʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʠʥʙʨʝʜʥʳʤʠ 

ʣʠʥʠʷʤʠ ʄʂ390 ʠ ʄʂ159 ʪʘʢʞʝ ʚʳʜʝʣʷʣʠʩʴ ʥʘ 

ʬʦʥʝ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʘ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʟʥʘʢʦʚ çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè, 

çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè, çʚʩʭʦʞʝʩʪʴ 

ʩʝʤʷʥè, çʜʣʠʥʘ ʢʦʨʝʰʢʘè. 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʛʠʙʨʠʜʦʚ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ (ʪʘʙʣʠʮʘ 3) 

ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ (ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʃ459, 

ɸ239, ʉʦ125) ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤʠ ʫ ʜʚʫʭ 

ʧʨʠʟʥʘʢʦʚ (çʜʣʠʥʘ ʤʝʪʝʣʢʠè, çʢʦʣʠʯʝʩʪʚʦ ʨʷʜʢʦʚ 

ʟʝʨʝʥ ʥʘ ʧʦʯʘʪʢʝè) ʠ ʭʦʨʦʰʠʤʠ ʫ ʧʨʠʟʥʘʢʦʚ 

çʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʯʝʢ ʤʝʪʝʣʢʠè, çʜʠʘʤʝʪʨ 

ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘè (ʩʘʤʳʡ ʚʳʩʦʢʠʡ). 

ʊʘʙʣʠʮʘ 3 

 ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʦʵʬʬʠʮʠʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʫ ʛʠʙʨʠʜʦʚ. 

ʜ ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʩʤ ɼʣʠʥʘ ʤʝʪʝʣʢʠ, ʩʤ 

 1 2 3 4 5 6 1 2 3 4 5 6 

 ǀ 330.3 2 165.1 1.74 0.2 - 20.4 2 10.2 4.22 0.05 0.1745 

 ǁ 2771.6 3 923.9 9.71 0.001 0.1656 24.7 3 8.3 3.43 0.05 0.1756 

 ǀ ʠ ǁ 2584.4 6 430.7 4.53 0.01 0.4508 25.7 6 4.3 1.77 0.15 - 

ʆʩʪ. 2283.7 24 95.2    58.0 24 2.4    

ʆʙʱ. 7970.1 35     128.9 35     

  ʂʦʣʠʯʝʩʪʚʦ ʚʝʪʦʯʝʢ ʤʝʪʝʣʢʠ, ʰʪ  ʂʦʣʠʯʝʩʪʚʦ ʨʷʜʢʦʚ ʥʘ ʧʦʯʘʪʢʝ, ʰʪ 

 ǀ 230.1 2 115.1 105 0.001 0.3564 31.1 2 15.5 10.6 0.001 0.1476 

 ǁ 210.1 3 70.1 63.9 0.001 0.2414 53.4 3 17.8 12.1 0.001 0.2457 

 ǀ ʠ ǁ 141.5 6 23.6 21.5 0.001 0.3507 38.5 6 6.42 4.36 0.01 0.3205 

ʆʩʪ. 26.3 24 1.1    35.3 24 1.47    
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ʆʙʱ. 608.1 35     158.3 35     

 ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʨʷʜʢʝ, ʰʪ  
 ɼʠʘʤʝʪʨ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ,  

 ʝʜʠʥʠʮʳ ʦʢʫʣʷʨ ʤʠʢʨʦʤʝʪʨʘ 

 ǀ 14.4 2 7.2 0.42 0.66 - 1198.5 2 599.2 24.6 0.001 0.5757 

 ǁ 186.3 3 62.1 3.62 0.05 0.0975 384.3 3 128.1 5.27 0.01 0.1260 

 ǀ ʠ ǁ 420.4 6 70.1 4.1 0.01 0.5675 213.5 6 35.6 1.46 0.2 - 

ʆʩʪ. 411.7 24 17.2    1459.8 60     

ʆʙʱ. 1032.9 35     3256.1 71     

ɼ-ʜʠʩʧʝʨʩʠʷ, ʦʩʪ.- ʦʩʪʘʪʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʦʙ. - ʦʙʱʘʷ ʜʠʩʧʝʨʩʠʷ, 1 ð ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ, 2 ð ʩʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ, 3 ð ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ, 4 ð F ʩʦʦʪʥʦʰʝʥʠʝ, 5 ð ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ, 6 ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ. ǀ-ʜʠʩʧʝʨʩʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ǁ-ʜʠʩʧʝʨʩʠʷ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ǀ ʠ ǁ- 

ʜʠʩʧʝʨʩʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ. 

 

ʆʪʮʦʚʩʢʠʝ ʛʝʥʦʪʠʧʳ (ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ 

ʄʂ390, ʄʂ01, ʄʂ159, ʈ502) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʝʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʳ ʫ ʯʝʪʳʨʝʭ ʧʨʠʟʥʘʢʦʚ ʠʟ ʰʝʩʪʠ, ʥʦ 

ʟʥʘʯʝʥʠʷ ʠʭ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ 

ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʨʠʟʥʘʢʫ çʜʣʠʥʘ ʤʝʪʝʣʢʠè ʙʳʣ ʧʦʯʪʠ 

ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ, ʘ ʧʦ ʧʨʠʟʥʘʢʫ çʢʦʣʠʯʝʩʪʚʦ 

ʚʝʪʦʯʝʢ ʤʝʪʝʣʢʠè ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʚʝʣʠʯʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ. 

 ʇʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠʟʫʯʝʥʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣʠʮʘ 4) ʚʳʜʝʣʝʥ 

ʛʠʙʨʠʜ ɸ239ʭʈ502 (ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʦʚ 

çʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷè, çʜʣʠʥʘ ʤʝʪʝʣʢʠè, çʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʨʷʜʢʝè, çʜʠʘʤʝʪʨ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘè), 

ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʛʠʙʨʠʜ ʉʦ125ʭʄʂ159. 

ɻʠʙʨʠʜ ɸ239ʭʄʂ01 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʠʙʦʣʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠʟʥʘʢʘ çʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʯʝʢ ʚ 

ʤʝʪʝʣʢʝè ʠ ʚʤʝʩʪʝ ʩ ʛʠʙʨʠʜʦʤ ɸ239ʭʈ502 ʥʘʤʥʦʛʦ 

ʦʧʝʨʝʞʘʣ ʧʦ ʟʥʘʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʩʪʘʣʴʥʳʝ 

ʛʝʥʦʪʠʧʳ. 

ʊʘʙʣʠʮʘ 4 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʛʠʙʨʠʜʦʚ. 

ʛʝʥʦʪʠʧ ɺʈ ɼʄ ʂɺʄ ʂʈʇ ʂɿʈ ɼʇɿ 

L459 ʭʄʂ159 242.8 35.8 6.0 18.7 34.9 140.8 

L459ʭʄʂ01 216.8 33.1 9.7 17.7 41.4 141.0 

L459ʭʈ502 229.7 33.7 10.6 17.3 40.4 141.8 

L459ʭʄʂ390 239.6 35.6 7.8 15.0 27.8 138.1 

A239 ʭʄʂ159 239.8 35.5 9.75 15.3 34.5 146.1 

A239ʭʄʂ01 226.4 32.5 20.5 16.0 38.1 145.8 

A239ʭʈ502 259.0 36.6 16.7 16.7 41.7 153.6 

A239ʭʄʂ390 221.7 35.1 8.22 13.3 33.7 144.2 

Co125 ʭʄʂ159 236.4 32.8 6.75 18.7 40.3 149.9 

Co125ʭʄʂ01 210.8 33.0 9.05 14.0 39.4 152.1 

Co125ʭʈ502 228.8 32.5 9.06 13.7 32.0 151.4 

Co125ʭʄʂ390 241.4 34.4 8.5 14.0 39.0 147.7 

ʉʨʝʜʥʷʷ ʦʧʳʪʘ 232.8 34.4 10.2 15.9 36.9 145.9 

ʅʉʈ0,05 9.47 3.5 1.02 1.19 4.023 2.07 

ɺʈ-ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ɼʄ-ʜʣʠʥʘ ʤʝʪʝʣʢʠ, ʂɺʄ-ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʯʝʢ ʤʝʪʝʣʢʠ, ʂʈʇ-ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʢʦʚ ʥʘ 

ʧʦʯʘʪʢʝ, ʂɿʈ-ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʨʷʜʢʝ, ɼʇɿ-ʜʠʘʤʝʪʨ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ.  

 

ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʙʨʠʜʳ 

ɸ239ʭʄʂ01 ( ʠ ʝʛʦ ʨʦʜʠʪʝʣʴʩʢʠʝ ʛʝʥʦʪʠʧʳ) ʠ 

L459ʭʄʂ01 (ʠ ʝʛʦ ʨʦʜʠʪʝʣʴʩʢʠʝ ʛʝʥʦʪʠʧʳ), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɺʳʚʦʜʳ 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 

ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ (ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʉʦ125, 

ʃ459, ɸ239, 092) ʧʦ ʧʨʠʟʥʘʢʘʤ çʯʘʩʪʦʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘè, çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘè ʙʳʣʘ ʚʳʰʝ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʧʨʠʟʥʘʢʫ 

çʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʙʳʣ ʚʳʰʝ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ (ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʄʂ01, 

ʄʂ159, ʄʂ390, ʈ101, ʈ502) ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣ ʦʪʤʝʯʝʥ ʧʦ ʧʨʠʟʥʘʢʫ çʯʘʩʪʦʪʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʛʝʥʝʟʘè. ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʠ 

ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ çʯʘʩʪʦʪʘ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘè ʠ çʯʘʩʪʦʪʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡè ʙʳʣʠ ʚʳʰʝ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʦ ʧʨʠʟʥʘʢ çʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʣʣʫʩʘè ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʨʝʜʠ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʯʘʣʴʥʳʝ 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʙʳʣʦ ʚʳʷʚʣʝʥʦʩʘʤʦʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ 

ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʧʳʪʝ (ʧʨʠʟʥʘʢ 

çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè), ʥʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʪʮʦʚʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʙʳʣʠ 

ʥʘʠʤʝʥʴʰʠʤʠ. ʋ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʨʘʩʪʝʥʠʷ ʥʘʠʙʦʣʴʰʠʤʠ ʙʳʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʛʝʥʦʪʠʧʦʚ, ʪʦʛʜʘ ʢʘʢ ʫ ʧʨʠʟʥʘʢʘ çʜʠʘʤʝʪʨ 

ʧr ʣʴʮʝʚʦʛʦ ʟʝʨʥʘè ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʫʩʪʫʧʘʣ 

ʪʦʣʴʢʦ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʠʟʥʘʢʘ 

çʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥè ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ɻʠʙʨʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʛʝʥʦʪʠʧʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʙʨʝʜʥʘʷ ʣʠʥʠʷ 

ɸ239, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʟʥʘʢʦʚ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʭʦʨʦʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ɼʘʥʥʳʝ ʛʠʙʨʠʜʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʭʝʤʘʭ ʧʦ ʩʦʟʜʘʥʠʶ 

ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʳʭ ʛʠʙʨʠʜʦʚ.  
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ɸɹʉʊʈɸʂʊ 

ʇʦʜʦʙʨʘʥ ʨʷʜ ʩʨʝʜ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʬʝʨʤʝʥʪʘ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʬʝʨʤʝʥʪʘʮʠʷ ʜʝʰʝʚʳʭ 

ʮʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʬʝʨʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʘ Trichoderma harzianum-25/ʇ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ: ʩʨʝʜʘ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ 0,5% 

ʢʫʢʫʨʫʟʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠ 3% ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ, ʨʅ 5,0; ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʥʦʝ ʚ ʪʝʯʝʥʠʝ 8-10 

ʩʫʪʦʢ; ʪʝʤʧʝʨʘʪʫʨʘ 30-35 0ʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʩʠʥʪʝʟ, ʬʝʨʤʝʥʪ, ʦʪʭʦʜ, ʩʘʭʘʨ, ʧʨʦʜʫʮʝʥʪ, ʮʝʣʣʶʣʘʟʘ, ʮʝʣʣʶʣʦʟʘ, ʛʨʠʙ, 

ʛʠʜʨʦʣʠʟ, ʩʫʙʩʪʨʘʪ. 

 

ɺʚʝʜʝʥʠʝ:ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜ rʠʟʫʯʝʥʳ ʤʥʦʛʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʠʙʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ. ʆʜʥʘʢʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

Trichoderma harzianum ʜʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʘʣʦ. 

ʀʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʢʘʩʘʶʪʩʷ ʘʢʪʠʚʥʦʩʪʠ 

ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʳʭ ʰʪʘʤʤʦʚ ʵʪʦʛʦ ʛʨʠʙʘ [1-4]. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʠʥʪʝʟ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʤʝʟʦʬʠʣʴʥʦʛʦ 

ʰʪʘʤʤʘ Trichoderma harzianum-25/ʇ, ʚʳʜʝʣʝʥʥʦʛʦ 

ʥʘʤʠ ʠʟ ʧʦʯʚʳ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɻʨʠʙ 

ʚʳʨʘʱʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʫʙʠʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚ 250 ʤʣ ʢʦʣʙʘʭ (100 ʤʣ ʩʨʝʜʳ) ʥʘ 

ʢʨʫʛʦʚʦʡ ʢʘʯʘʣʢʝ (ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 180-200 

ʦʙ/ʤʠʥ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300ʉ ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ-

ɼʦʢʩʘ ʩ 2-3% ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ. 

ɺ ʬʠʣʴʪʨʘʪʝ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʉ1 ʠ ʉʭï 

ʬʝʨʤʝʥʪʦʚ.ɸʢʪʠʚʥʦʩʪʴ ʉ1-ʬʝʨʤʝʥʪʘ, 

ʛʠʜʨʦʣʠʟʫʶʱʝʛʦ ʥʘʪʠʚʥʫʶ ʮʝʣʣʶʣʦʟʫ, ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ, 

ʦʙʨʘʟʦʚʘʚʱʠʭʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʬʝʨʤʝʥʪʘ ʥʘ 

ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ.ɿʘ ʝʜʠʥʠʮʫ ʘʢʪʠʚʥʦʩʪʠ ʉ1-

ʬʝʨʤʝʥʪʘ ʧʨʠʥʠʤʘʣʠ ʪʘʢʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʟʘ 24 ʯʘʩʘ ʜʝʡʩʪʚʠʷ ʚ ʧʨʠʥʷʪʳʭ ʫʩʣʦʚʠʷʭ (t 400, pH 

4,5) ʦʙʨʘʟʦʚʳʚʘʣʦ 1 ʤʛ ʛʣʶʢʦʟʳ. 

ɸʢʪʠʚʥʦʩʪʴ ʉʭïʬʝʨʤʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ 

ʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʮʝʣʣʶʣʦʟʳ, ʦʧʨʝʜʝʣʷʣʠ 

ʚʠʩʢʦʟʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʧʘʜʝʥʠʶ ʚʷʟʢʦʩʪʠ 

0,3%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ Na-ʂʄʎ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ, ʦʙʨʘʟʦʚʘʚʱʠʭʩʷ ʧʨʠ 

ʛʠʜʨʦʣʠʟʝ 1%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ Na-ʂʄʎ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. 

ʂʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʧʝʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʚʦʜʠʣʠ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ ʚ 50 

ʨʘʟ. ɿʘ ʝʜʠʥʠʮʫ ʘʢʪʠʚʥʦʩʪʠ ʉʭïʬʝʨʤʝʥʪʘ 

ʧʨʠʥʠʤʘʣʠ ʪʘʢʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʟʘ 1 ʯʘʩ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʨʠʥʷʪʳʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ 300 

ʠ ʨʅ 5,0) ʦʙʨʘʟʦʚʳʚʘʣʦ 1 ʤʛ ʛʣʶʢʦʟʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʝʥʠʝ 

ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʬʝʨʤʝʥʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʉ1ï

ʬʝʨʤʝʥʪʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʥʘ 8 ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɸʢʪʠʚʥʦʩʪʴ ʉʭïʬʝʨʤʝʥʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ 10 ʩʫʪʢʠ, ʘ ʟʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʳʡ ʩʧʘʜ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ 

(ʨʠʩ.1).  

 

https://www.doi.org/10.31618/ESU.2413-9335.2020.9.74.794


ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ (ɽʉʋ) # 5(74), 2020 27 

 

 

 
ʈʠʩ.1. ʎʝʣʣʶʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: 1-ʘʢʪʠʚʥʦʩʪʴ ʉ1ïʬʝʨʤʝʥʪʘ, ʝʜ/ʤʣ; 2-ʘʢʪʠʚʥʦʩʪʴ ʉʭïʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ;  

3-ʘʢʪʠʚʥʦʩʪʴ ʉʭïʬʝʨʤʝʥʪʘ,% ʧʘʜʝʥʠʷ ʚʷʟʢʦʩʪʠ 0,3% Na-ʂʄʎ;  

 

ʈʘʟʣʠʯʠʝ ʚ ʩʨʦʢʝ ʥʘʢʦʧʣʝʥʠʷ ʬʝʨʤʝʥʪʦʚ, 

ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʉ1ïʬʝʨʤʝʥʪ 

y = 0,0217x + 0,2828
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ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʛʠʜʨʦʣʠʟ ʮʝʣʣʶʣʦʟʳ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʉʭïʬʝʨʤʝʥʪ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʜʫʢʪʳ 

ʝʝ ʨʘʩʧʘʜʘ. 

ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʨʅ ʩ 5,0 (ʠʩʭʦʜʥʦʝ) ʜʦ 

7,1-7,3 (ʚ 10-ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ). 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʛʨʠʙʘ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ ʧʨʠ 

ʨʘʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʝʛʦ ʨʦʩʪʘ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ 30-350ʉ (ʨʠʩ.2). 

ʇʨʠ 400ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. 

 

 

 

 
ʈʠʩ.2. ʎʝʣʣʶʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʛʨʠʙʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ 

ʨʘʟʣʠʯʥʳʤ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʅ (3,5-7,0) 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʜʣʷ 

ʨʦʩʪʘ ʛʨʠʙʘ ʚ ʙʠʦʩʠʥʪʝʟʘ ʠʤ ʉʭïʬʝʨʤʝʥʪʘ-5,0, ʜʣʷ 

ʉ1ïʬʝʨʤʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ 4,5-5,0 (ʨʠʩ.3). 
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ʧʘʜʝʥʠʷ ʚʷʟʢʦʩʪʠ Na-

ʂʄʎ)
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ʈʠʩ.3. ʎʝʣʣʶʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʅ ʩʨʝʜʳ. 

 

ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʤʝʥʘ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʵʥʝʨʛʠʯʥʦʤʫ ʨʦʩʪʫ ʛʨʠʙʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʠʤʠ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ʇʦʣʘʛʘʶʪ, ʯʪʦ 

ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ, 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʫʙʩʪʨʘʪʘʭ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚʥʝʩʝʥʠʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʚʤʝʩʪʦ NaNO3 ʧʝʧʪʦʥʘ (0,1-

0,5%) ʥʝ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʦʩʪ ʚ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʘ, ʪʦʛʜʘ ʢʘʢ 

ʜʦʙʘʚʣʝʥʠʝ ʢʫʢʫʨʫʟʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 

0,5% ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʨʦʩʪʘ ʠ 

ʙʠʦʩʠʥʪʝʟʘ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. 

 

y = -0,3708x + 4,4875
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ʨʅ ʩʨʝʜʳ

ɸʢʪʠʚʥʦʩʪʴ ʉ1 - ʬʝʨʤʝʥʪʘ, ʝʜ/ʤʣ

ɸʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ)

y = -0,081x + 2,5393

RĮ = 0,2093
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ɸʢʪʠʚʥʦʩʪʴ ʉʭ- ʬʝʨʤʝʥʪʘ, ʝʜ/ʤʣ

ɸʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 
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y = -0,1595x + 4,6629

RĮ = 0,22
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ʨʅ ʩʨʝʜʳ

ɸʢʪʠʚʥʦʩʪʴ ʉʭ - ʬʝʨʤʝʥʪʘ, % ʧʘʜʝʥʠʷ ʚʷʟʢʦʩʪʠ Na-ʂʄʎ

ɸʢʪʠʚʥʦʩʪʴ ʉ

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 

ʉ ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ)
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ʈʠʩ.4. ʎʝʣʣʶʣʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʨʝʜʝ ʢʣʝʪʯʘʪʢʠ. 

 

ɺ ʦʧʳʪʘʭ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʣʝʪʯʘʪʢʘ (ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ) ʚ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʥʘ ʨʦʩʪ ʛʨʠʙʘ ʠ ʙʠʦʩʠʥʪʝʟ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ 3% 

ʦʝ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʢʘʢ ʉ1-, ʪʘʢ ʉʭïʬʝʨʤʝʥʪʘ. ɺʥʝʩʝʥʠʝ ʚ 

ʩʨʝʜʫ ʢʣʝʪʯʘʪʢʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (3,5;4,0%) 

ʥʝ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʞʝ ʝʝ ʩʦʜʝʨʞʘʥʠʠ 

(ʥʠʞʝ 2%) ʬʝʨʤʝʥʪʳ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʚ 

ʟʥʘʯʠʪʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʨʠʩ.4). 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʛʨʠʙʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

y = 4,7857x + 36,643

RĮ = 0,3859
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ʌʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ,%

ɸʢʪʠʚʥʦʩʪʴ ʉ1 - ʬʝʨʤʝʥʪʘ, ʝʜ/ʤʣ

ɸʢʪʠʚʥʦʩʪʴ ʉ

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 

ʉ ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ)

y = 8,5x + 18,786

RĮ = 0,7601
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ʌʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ,%

ɸʢʪʠʚʥʦʩʪʴ ʉx - ʬʝʨʤʝʥʪʘ, ʝʜ/ʤʣ

ɸʢʪʠʚʥʦʩʪʴ ʉ

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 

ʉ ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ)

y = 5,7143x + 59,429
wч Ґ лΣтлфу
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ʌʠʣʴʪʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ,%

ɸʢʪʠʚʥʦʩʪʴ ʉʭ - ʬʝʨʤʝʥʪʘ, %  ʧʘʜʝʥʠʷ ʚʷʟʢʦʩʪʠ Na-ʂʄʎ

ɸʢʪʠʚʥʦʩʪʴ ʉx 

ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ

Liniowa (ɸʢʪʠʚʥʦʩʪʴ 

ʉx ʬʝʨʤʝʥʪʘ,ʝʜ/ʤʣ)
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ʜʝʰʝʚʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʣʝʪʯʘʪʢʠ: 

ʦʪʨʫʙʠ, ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ, ʢʫʢʫʨʫʟʥʳʝ ʢʦʯʝʨʳʞʢʠ 

ʠ ʜʨʫʛʠʝ ʮʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʪʘ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʛʨʠʙʘ ʚ ʩʨʝʜʝ ʏʘʧʝʢʘ ʩ 3% 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʮʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʭ ʩʫʙʩʪʨʘʪʦʚ: 

ʧʰʝʥʠʯʥʘʷ, ʨʠʩʦʚʘʷ, ʨʞʘʥʘʷ ʩʦʣʦʤʘ ʠ ʩʪʝʙʣʠ 

ʜʞʫʛʘʨʳ. ʅʘʠʙʦʣʴʰʘʷ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʘ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʩʨʝʜʝ ʩ 

ʧʰʝʥʠʯʥʦʡ ʩʦʣʦʤʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʣʝʪʯʘʪʢʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ 

ʩʨʝʜʝ ʩ ʧʰʝʥʠʯʥʦʡ ʩʦʣʦʤʦʡ, ʙʳʣʘ ʙʣʠʟʢʘ 

ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʥʘ ʩʨʝʜʝ ʩ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʙʫʤʘʛʦʡ (ʉ1ïʬʝʨʤʝʥʪ 0,50-0,69, ʉʭïʬʝʨʤʝʥʪ 59-72 

ʝʜ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺʳʚʦʜʳ:ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʘ Trichoderma harzianum-

25/ʇ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ: ʩʨʝʜʘ ʏʘʧʝʢʘ-

ɼʦʢʩʘ ʩ 0,5% ʢʫʢʫʨʫʟʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠ 3% 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ, ʨʅ 5,0; ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 

ʛʣʫʙʠʥʥʦʝ ʚ ʪʝʯʝʥʠʝ 8-10 ʩʫʪʦʢ; ʪʝʤʧʝʨʘʪʫʨʘ 30-

350ʉ. ʀʟ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʛʨʠʙʘ, 

ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʳʣ 

ʚʳʜʝʣʝʥ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʮʝʣʣʶʣʘʟʳ ʧʫʪʝʤ 

ʦʩʘʞʜʝʥʠʷ ʵʪʘʥʦʣʦʤ (ʥʘ 1 ʦʙʲʝʤ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ï 4 ʦʙʲʝʤʘ ʵʪʘʥʦʣʘ ʧʨʠ ʧʣʶʩ 2-3ʦʉ). 

ʇʨʝʧʘʨʘʪ ʬʝʨʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʞʝʣʪʦʚʘʪʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ. 

ɸʢʪʠʚʥʦʩʪʴ ʝʛʦ ʥʘ 1 ʛ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ: ʧʦ ʉ1ï

ʬʝʨʤʝʥʪʫ 392 ʝʜ.; ʧʦ ʉʭïʬʝʨʤʝʥʪʫ 35600 ʝʜ.; 

ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʚ ʝʜ.ʥʘ 1 ʤʛ ʙʝʣʢʘ) ʧʦ ʉ1ï

ʬʝʨʤʝʥʪʫ ï 3,1, ʧʦ ʉʭïʬʝʨʤʝʥʪʫ ï 200,1. ɺʳʭʦʜ 

ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʠʣ 3,50 ʛ ʥʘ 1 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ Trichoderma 

harzianum-25/ʇ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʜʝʡʩʪʚʠʷ ʉ1ï

ʬʝʨʤʝʥʪʘ ʦʧʪʠʤʘʣʴʥʦʝ ʨʅ-4,5, ʜʣʷ ʉʭïʬʝʨʤʝʥʪʘ 

ʨʅ-5,0. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʨʅ ʚ ʟʦʥʝ 5-6 ʜʣʷ ʉ1ï

ʬʝʨʤʝʥʪʘ ʠ 6-7-ʜʣʷ ʉʭïʬʝʨʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʧʘʜ 

ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʫʤ 

ʨʅ ʜʝʡʩʪʚʠʷ ʉʭïʬʝʨʤʝʥʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʪʠʤʫʤʦʤ 

ʨʅ ʨʦʩʪʘ ʛʨʠʙʘ, ʘ ʉ1ïʬʝʨʤʝʥʪʘ ʙʣʠʟʦʢ ʢ ʦʧʪʠʤʫʤʫ 

ʨʅ ʨʦʩʪʘ. ʆʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʜʝʡʩʪʚʠʷ 

ʉ1ïʬʝʨʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 40ʦʉ, ʘʢʪʠʚʥʦʩʪʴ ʉʭï

ʬʝʨʤʝʥʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 60ʦʉ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ ʜʝʡʩʪʚʠʷ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʥʘ 10-30ʦʉ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʧʪʠʤʫʤʦʤ ʨʦʩʪʘ 

ʛʨʠʙʘ. 
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ABSTRACT 

For the creation favorable conditions in growing fungi and enzyme biosynthesis a number of cheap local raw 

materials investigated and on their basis the methods of enzyme synthesis were studied. 

As a result of researches optimum conditions for cultivation of a fungi Trichoderma harzianum-25/P 

promoting active synthesis of cellulolitic enzymes are established: Chapek-Doksa circle from 0,5% of corn extract 

and 3% of filtering paper, ʨʅ 5,0; cultivation deep within 8-10 days; temperature 30-350ʉ. 

ɸʅʅʆʊɸʎʀʗ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʦʣʴʝʨʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʠʪʦʤʥʠʢʝ çʋʩʪʴ-ɹʫʦʪʘʤʘè, ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʩʣʫʞʠʣ 

ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʫʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʧʦʝʜʝʡ ʥʘ ʤʝʩʪʘʭ ʢʦʨʤʝʞʢʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʞʘʨʢʫʶ ʧʦʛʦʜʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʳʰʝ +25ʦʉ ʞʠʚʦʪʥʳʝ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʨʝʤʝʥʠ 

ʧʨʦʚʦʜʷʪ ʥʘ ʣʝʞʢʘʭ, ʚ ʪʝʥʠ ʜʝʨʝʚʴʝʚ ʠʣʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠʚʦʪʥʳʭ 

ʚʥʫʪʨʠ ʚʦʣʴʝʨʦʚ. ɺ ʧʨʦʭʣʘʜʥʫʶ, ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ +10-20ʦʉ ʞʠʚʦʪʥʳʝ ʙʦʣʝʝ 

ʘʢʪʠʚʥʳ, ʦʢʦʣʦ 75% ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ ʥʘ ʧʘʩʪʙʠʱʝ, ʚʨʝʤʷ ʥʘ ʦʪʜʳʭ ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ, ʯʝʤ ʚʜʚʦʝ ʜʦ 

24,0%. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʜʣʷ ʙʠʟʦʥʦʚ 

ʜʠʩʢʦʤʬʦʨʪʥʳʤʠ ʠ ʞʠʚʦʪʥʳʝ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʩʚʦʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʪʘʨʘʷʩʴ ʥʘʡʪʠ ʫʢʨʳʪʠʝ ʦʪ 

ʞʘʨʳ. 

Key words: biosynthesis, enzyme, withdrawal, sugar, producer, cellulʘse, cellulose, fungi, hydrolysis, 

substratum. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʡ ʙʠʟʦʥ, ʵʪʦʣʦʛʠʷ, ʭʨʦʥʦʤʝʪʨʘʞ, ʥʘʙʣʶʜʝʥʠʝ, ʢʦʨʤʦʚʦʝ ʧʦʚʝʜʝʥʠʝ, 

ʘʜʘʧʪʘʮʠʠ, ʧʘʩʪʙʠʱʝ, ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʤʬʦʨʪʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʛʨʫʤʠʥʛ. 

 

ʃʝʩʥʦʡ ʙʠʟʦʥ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ ʚʠʜʦʤ, 

ʟʘʥʝʩʝʥʥʳʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʂʨʘʩʥʫʶ ʂʥʠʛʫ, 

ʢʦʪʦʨʳʡ ʦʙʠʪʘʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʝʱʝ ʚʦ 

ʚʨʝʤʝʥʘ ʤʘʤʦʥʪʦʚ, ʠ ʠʩʯʝʟ ʧʨʠʤʝʨʥʦ ʪʨʠ ʪʳʩʷʯʠ 

ʣʝʪ ʥʘʟʘʜ [1]. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʝʢʪ ʧʦ 

ʠʭ ʚʦʟʚʨʘʱʝʥʠʶ ʥʘ ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʦʜʠʥʫ ʙʠʟʦʥʘ 

ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʬʘʫʥʝ ʗʢʫʪʠʠ ʥʦʚʦʛʦ ʚʠʜʘ 

ʠ ʦʙʦʛʘʱʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʚʝʨʥʳʭ 

ʵʢʦʩʠʩʪʝʤ.  

 ɺʧʝʨʚʳʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʣ ʘʢʢʣʠʤʘʪʠʟʘʮʠʶ 

ʙʠʟʦʥʘ ʚ ʗʢʫʪʠʠ ʠʟʚʝʩʪʥʳʡ ʟʦʦʣʦʛ ʆʣʝʛ 

ɺʘʩʠʣʴʝʚʠʯ ɽʛʦʨʦʚ [2], ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʜʣʷ 

ʧʝʨʝʩʝʣʝʥʠʷ ʚʠʜʘ ʪʝʨʨʠʪʦʨʠʶ ʶʞʥʦʡ ʯʘʩʪʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʟʜʝʩʴ 

ʣʝʩʥʳʝ ʙʠʟʦʥʳ ʙʫʜʫʪ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʦʙʝʩʧʝʯʝʥʳ ʟʠʤʥʠʤʠ ʪʨʘʚʷʥʠʩʪʳʤʠ ʠ ʚʝʪʦʯʥʳʤʠ 

ʢʦʨʤʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʣʫʛʦʚ ʠ ʝʨʥʠʢʦʚʳʭ ʧʦʣʷʥ, ʘ ʚ 

ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʤʝʨʦʧʨʠʷʪʠʷ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ 

ʨʘʩʩʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʨʘʡʦʥʘʭ, ʤʘʣʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.  

ʈʘʙʦʪʳ ʧʦ ʨʝʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʙʠʟʦʥʘ 

ʙʳʣʠ ʥʘʯʘʪʳ ʚ 2006 ʛ. ɺ ʘʧʨʝʣʝ 2006 ʛ. 30 ʣʝʩʥʳʭ 

ʙʠʟʦʥʦʚ ʧʝʨʝʩʝʣʝʥʳ ʠʟ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʕʣʢ 

ɸʡʣʝʥʜè ʚ ʂʘʥʘʜʝ ʚ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çʃʝʥʩʢʠʝ 

ʩʪʦʣʙʳè ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. ʀʟ ʥʠʭ 15 ʩʘʤʦʢ ʠ 

15 ʩʘʤʮʦʚ, 27 ʦʩʦʙʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʚ 2005 ʛ., 2 ʩʘʤʢʠ 

ʠ 1 ʩʘʤʝʮ ï ʚ 2004 ʛ. ɺ ʤʘʨʪʝ 2011 ʛ. ʚ ʗʢʫʪʠʶ 

ʟʘʚʝʟʝʥʘ ʚʪʦʨʘʷ ʧʘʨʪʠʷ ʙʠʟʦʥʦʚ ʠʟ ʧʘʨʢʘ çʕʣʢ 

ɸʡʣʝʥʜè, ʩʦʩʪʦʷʱʘʷ ʠʟ 30 ʪʝʣʷʪ, ʨʦʜʠʚʰʠʭʩʷ ʚ 2010 

ʛ. ï 20 ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ. ɾʠʚʦʪʥʳʭ ʚʥʘʯʘʣʝ 

ʧʦʤʝʩʪʠʣʠ ʚ ʧʠʪʦʤʥʠʢ ʚ ʧʘʨʢʝ çʃʝʥʩʢʠʝ ʩʪʦʣʙʳè, ʘ 

ʟʘʪʝʤ ʧʝʨʝʚʝʟʣʠ ʚ ʧʘʨʢ çʉʠʠʥʵè, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ 

ʤʦʣʦʜʳʝ ʙʠʟʦʥʳ, ʨʦʜʠʚʰʠʝʩʷ ʚ ʗʢʫʪʠʠ. ɺ ʥʦʷʙʨʝ 

2017 ʛ. ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʧʫʩʢ ʧʝʨʚʦʡ ʧʘʨʪʠʠ 

ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʠʟ 30 ʞʠʚʦʪʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ 

çʉʠʥʷʷè.  

ʈʝʘʢʢʣʠʤʘʪʠʟʘʮʠʷ ʣʝʩʥʦʛʦ ʙʠʟʦʥʘ ʚ ʗʢʫʪʠʠ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʥʘʨʷʜʫ ʩ 

ʢʫʣʴʪʫʨʥʳʤʠ, ʥʘʫʯʥʳʤʠ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ 

ʮʝʣʷʤʠ ʥʘʧʨʘʚʣʝʥʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʨʝʰʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʙʦʛʘʱʝʥʠʷ ʦʭʦʪʥʠʯʴʝʡ 

ʬʘʫʥʳ, ʟʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʤʘʣʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 18 

ʠʶʥʷ ʧʦ 16 ʠʶʣʷ 2019 ʛʦʜʘ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʩʫʪʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʙʠʟʦʥʦʚ ʚ 

ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʜʥʠ, ʚ ʭʦʜʝ 

ʥʘʙʣʶʜʝʥʠʡ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ: 

ʜʘʪʘ ʧʨʦʚʝʜʝʥʠʷ, ʚʨʝʤʷ, ʧʦʛʦʜʘ, ʚʝʪʝʨ, ʥʦʤʝʨ 

ʚʦʣʴʝʨʘ ʠ ʘʢʪʠʚʥʦʩʪʴ: ʧʘʩʪʴʙʘ, ʦʪʜʳʭ, 

ʧʝʨʝʤʝʱʝʥʠʷ, ʠʛʨʦʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʠʝʨʘʨʭʠʯʝʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʢʦʤʬʦʨʪʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʇʠʪʦʤʥʠʢ ʙʠʟʦʥʦʚ çʋʩʪʴ-ɹʫʦʪʘʤʘè 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ɹʫʦʪʘʤʳ ʠ ʃʝʥʳ ʥʘ ʝʝ 

ʧʨʘʚʦʤ ʙʝʨʝʛʫ, ʟʘʥʠʤʘʷ ʶʞʥʫʶ ʦʢʦʥʝʯʥʦʩʪʴ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʃʝʥʩʢʠʝ ʩʪʦʣʙʳè. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʄʆ 

çʍʘʥʛʘʣʘʩʩʢʠʡ ʨʘʡʦʥè (ʮʝʥʪʨ ʛ. ʇʦʢʨʦʚʩʢ). 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʛ. ʗʢʫʪʩʢ ï 120 ʢʤ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʩʷʪʠ ʩʦʦʙʱʘʶʱʠʭʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚʦʣʴʝʨʦʚ (ʨʠʩ.7), ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʘʥʪʠʥʥʳʡ 

ʙʣʦʢ ï 112,4 ʛʘ. ʂ ʩʨʘʚʥʝʥʠʶ, ʚ 2008 ʛ. ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʧʠʪʦʤʥʠʢʘ ʩʦʩʪʘʚʣʷʣʘ 91,56 ʛʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʘʩʪʙʠʱʘ 65,07 ʛʘ, ʣʝʩʘ ʠ ʢʫʩʪʘʨʥʠʢʠ ï 21,0 

ʛʘ ʠ ʚʦʜʦʝʤʳ 5,49 ʛʘ [3]. 

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʧʦʩʪʨʦʡʢʠ ʚʢʣʶʯʘʶʪ: 

ʚʠʟʠʪ-ʮʝʥʪʨ ʚ ʩʪʠʣʝ ʷʢʫʪʩʢʦʛʦ ʙʘʣʘʛʘʥʘ, ʜʦʤ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ, ʛʦʩʪʝʚʦʡ ʜʦʤ, ʩʤʦʪʨʦʚʦʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʪʫʨʠʩʪʦʚ, ʜʠʟʝʣʴʥʘʷ, ʛʘʨʘʞ, ʙʘʥʷ, ʩʘʨʘʡ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠʥʚʝʥʪʘʨʷ ʠ ʢʦʨʤʦʚ.  

ʇʝʨʩʦʥʘʣ ʧʠʪʦʤʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʯʝʣʦʚʝʢ, 

ʚʢʣʶʯʘʷ ʚʝʪʝʨʠʥʘʨʘ-ʨʫʢʦʚʦʜʠʪʝʣʷ. 

ɺ ʧʨʠʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʠ ʧʦ ʜʦʣʠʥʝ ʨ. ɹʫʦʪʘʤʘ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 413 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʝʡʩʪʚʘ 
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ʘʩʪʨʦʚʳʭ (42 ʚʠʜʘ), ʤʷʪʣʠʢʦʚʳʭ ʠ ʨʦʟʦʮʚʝʪʥʳʭ (ʧʦ 

29 ʚʠʜʘ), ʣʶʪʠʢʦʚʳʭ (26), ʦʩʦʢʦʚʳʭ (22), 

ʛʚʦʟʜʠʯʥʳʭ (17), ʟʦʥʪʠʯʥʳʭ (12) ʠ ʠʚʦʚʳʭ (10 

ʚʠʜʦʚ) ɺ ʵʪʠ ʩʝʤʝʡʩʪʚʘ ʚʭʦʜʷʪ 56,4% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ (87,2%), 

ʣʝʩʥʳʝ (40,4%) ʠ ʩʪʝʧʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ (28,2%). 

ɺ ʩʦʩʪʘʚ ʣʝʩʘ ʚʭʦʜʷʪ ʝʣʴ, ʙʝʨʝʟʘ ʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʣʠʩʪʚʝʥʥʠʮʘ, ʦʙʨʘʟʫʶʱʘʷ ʙʦʣʴʰʠʝ 

ʤʘʩʩʠʚʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʠʪʦʤʥʠʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʥʷʪʘ ʩʦʩʥʦʚʳʤʠ 

ʣʝʩʘʤʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʥʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. 

ʈʝʟʝʨʚʥʳʡ ʟʘʛʦʥ ˉ1 ʧʠʪʦʤʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʩʦʩʥʷʢʦʚ, ʚ ʢʦʪʦʨʳʝ ʙʠʟʦʥʳ ʯʘʩʪʦ 

ʫʭʦʜʠʣʠ ʦʪʜʳʭʘʪʴ ʧʨʠ ʤʘʩʩʦʚʦʤ ʚʳʣʝʪʝ ʜʚʫʢʨʳʣʳʭ 

ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ. 

ʃʫʛʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘʣʝʞʘʤʠ. ʇʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʰʝʥ, ʜʘʚʘʚʰʠʭ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ 

ʪʨʘʚ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ, ʧʨʦʰʣʦ ʦʢʦʣʦ 20 ʣʝʪ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʫʛʦʚ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚ ʩʥʠʟʠʣʘʩʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʧʳʨʝʡʥʳʝ ʣʫʛʘ. 

ʉʫʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ 

ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʡʦʥʝ ʧʠʪʦʤʥʠʢʘ 

ʩʦʩʪʘʚʠʣʘ +10 (ʚʦ ʚʨʝʤʷ ʜʦʞʜʝʡ), ʤʘʢʩʠʤʘʣʴʥʘʷ 

- +28 . ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʞʘʨʢʫʶ ʧʦʛʦʜʫ 

ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ, ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʝ 

ʙʳʣʦ ʟʘʤʝʜʣʝʥʥʳʤ, ʞʠʚʦʪʥʳʝ ʤʝʥʴʰʝ ʧʘʩʣʠʩʴ ʠ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʣʠ ʦʪʜʳʭʫ ʠ ʧʦʠʩʢʫ 

ʟʘʪʝʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʣʴʝʨʘ.  

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʣʝʩʥʳʭ 

ʙʠʟʦʥʦʚ ʚ ʧʠʪʦʤʥʠʢʝ çʋʩʪʴ-ɹʫʦʪʘʤʘè ʚ ʷʩʥʳʝ 

ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʩ ʞʘʨʢʦʡ ʧʦʛʦʜʦʡ ï ʜʦ +28ʦʉ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ 4 ʧʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʙʠʟʦʥʦʚ: ʥʦʯʥʘʷ ï ʩ 

2 ʜʦ 4-5 ʯʘʩʦʚ, ʫʪʨʝʥʥʷʷ - ʩ 8 ʜʦ 9 ʯʘʩʦʚ, ʜʥʝʚʥʘʷ ï 

ʩ 10 ʜʦ 12 ʯʘʩʦʚ ʠ ʚʝʯʝʨʥʷʷ ï ʩ 18 ʜʦ 22 ʯʘʩʦʚ. 

ʉʭʦʞʫʶ ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʣʠ ʠ ɺ.ʄ.ʉʘʬʨʦʥʦʚ ʠ ʜʨ. 

[3], ʧʦ ʠʭ ʜʘʥʥʳʤ ʚ ʥʘʠʙʦʣʝʝ ʞʘʨʢʠʝ ʜʥʠ ʫʪʨʝʥʥʷʷ 

ʧʘʩʪʴʙʘ ʥʘʯʠʥʘʣʘʩʴ ʚ 3ï5 ʯ ʠ ʟʘʚʝʨʰʘʣʘʩʴ ʢ 8 ʯ. 

ʆʪʜʳʭ ʜʣʠʣʩʷ ʜʦ 11 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʞʠʚʦʪʥʳʝ 

ʚʥʦʚʴ ʧʦʜʥʠʤʘʣʠʩʴ ʥʘ ʢʦʨʤʝʞʢʫ ʠ ʧʘʩʣʠʩʴ ʜʦ 

ʧʦʣʫʜʥʷ. ʉ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʞʘʨʢʦʡ ʧʦʛʦʜʳ, ʚ 13ï14 

ʯ ʦʥʠ ʫʭʦʜʠʣʠ ʥʘ ʦʪʜʳʭ ʚ ʣʝʩ ʠ ʥʘʭʦʜʠʣʠʩʴ ʪʘʤ ʜʦ 

ʩʧʘʜʘ ʞʘʨʳ [3]. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚ ʞʘʨʢʫʶ, ʷʩʥʫʶ, 

ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʧʝʨʠʦʜʳ ʧʘʩʪʴʙʳ ʙʠʟʦʥʦʚ 

ʧʨʦʜʦʣʞʘʣʠʩʴ ʦʪ 13-15 ʤʠʥ ʜʦ 128 ʤʠʥ., ʚ ʩʨʝʜʥʝʤ 

70,8 ʤʠʥ. ʇʝʨʠʦʜʳ ʦʪʜʳʭʘ ʜʣʠʣʠʩʴ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ 

ʦʪ 32 ʜʦ 349 ʤʠʥ., ʚ ʩʨʝʜʥʝʤ 148,0 ʤʠʥ. ʅʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʚʦʣʴʝʨʘʤʠ ʫ ʞʠʚʦʪʥʳʭ 

ʫʭʦʜʠʣʦ ʦʪ 6 ʜʦ 21 ʤʠʥ., ʚ ʩʨʝʜʥʝʤ 14,7 ʤʠʥ. ɺ 

ʧʨʦʭʣʘʜʥʫʶ, ʧʘʩʤʫʨʥʫʶ, ʜʦʞʜʣʠʚʫʶ ʧʦʛʦʜʫ ʚʨʝʤʷ 

ʥʘ ʢʦʨʤʝʞʢʫ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʣʷʣʦ ʫʞʝ 

74,9% ʚʩʝʛʦ ʚʨʝʤʝʥʠ, ʥʘ ʦʪʜʳʭʝ ʞʠʚʦʪʥʳʝ 

ʥʘʭʦʜʠʣʠʩʴ 24,0% ʚʨʝʤʝʥʠ, ʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʫ ʥʠʭ 

ʫʭʦʜʠʣʦ ʣʠʰʴ 1,1% ʚʨʝʤʝʥʠ (ʨʠʩ.9).  

ɺ ʞʘʨʢʫʶ ʧʦʛʦʜʫ ʘʢʪʠʚʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘ, ʚ 

ʵʪʦ ʚʨʝʤʷ ʙʠʟʦʥʳ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʥʷ ʥʘʭʦʜʠʣʠʩʴ 

ʥʘ ʦʪʜʳʭʝ ï 55,0% ʚʨʝʤʝʥʠ, ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ 

ʞʠʚʦʪʥʳʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʣʠ ʥʘ 

ʞʚʘʯʢʫ, ʩʧʘʣʠ ʠʣʠ ʟʘʥʠʤʘʣʠʩʴ ʛʨʫʤʠʥʛʦʤ. ʅʘ 

ʧʘʩʪʴʙʫ ʙʠʟʦʥʳ ʟʘʪʨʘʯʠʚʘʣʠ ʦʢʦʣʦ 39,6% ʚʨʝʤʝʥʠ. 

ʅʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʚʦʣʴʝʨʘʤʠ ï 5,4% ʦʙʱʝʛʦ 

ʙʶʜʞʝʪʘ ʚʨʝʤʝʥʠ (ʨʠʩ.9ɸ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʙʠʟʦʥʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʫʶ ʧʦʛʦʜʫ. ɺ 

ʞʘʨʢʠʝ ʞʝ ʜʥʠ ʞʠʚʦʪʥʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʥʠ, ʟʘʪʨʘʯʠʚʘʷ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 

ʚʨʝʤʝʥʠ ʥʘ ʦʪʜʳʭ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʚʨʝʤʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʯʪʦ, ʚʠʜʠʤʦ, 

ʩʚʷʟʘʥʦ ʩ ʧʦʠʩʢʦʤ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʭ ʤʝʩʪ ʚ ʜʥʠ ʩ 

ʞʘʨʢʦʡ ʧʦʛʦʜʦʡ. 

ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. ɺʩʝʛʦ ʥʘ ʤʦʤʝʥʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʚ ʧʠʪʦʤʥʠʢʝ çʋʩʪʴ-

ɹʫʦʪʘʤʘè ʙʳʣʦ 37 ʛʦʣʦʚ ʙʠʟʦʥʦʚ. ʀʟ ʥʠʭ 5 ʚʟʨʦʩʣʳʭ 

ʩʘʤʮʦʚ, 12 ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ, 11 ʤʦʣʦʜʥʷʢʦʚ ʠ 9 ʪʝʣʷʪ 

(ʨʠʩ.11). ɺʦʞʘʢʦʤ ʷʚʣʷʣʩʷ 14-ʣʝʪʥʠʡ ʙʠʟʦʥ ʧʦ 

ʢʣʠʯʢʝ ʊʘʨʘʩ (ʨʠʩ.10). ʀʤʝʥʥʦ ʝʤʫ ʧʨʠʥʘʜʣʝʞʘʣʦ 

ʧʨʘʚʦ ʦʧʣʦʜʦʪʚʦʨʷʪʴ ʠ ʩʧʘʨʠʚʘʪʴʩʷ ʩ ʩʘʤʢʘʤʠ ʚ 

ʧʝʨʠʦʜ ʛʦʥʘ. ʊʘʢ ʢʘʢ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʥʘʯʘʣʦ 

ʛʦʥʘ ʦʪʤʝʯʝʥʦ ʩ ʥʘʯʘʣʘ ʠʶʣʷ ʧʦ ʢʦʥʝʮ ʩʝʥʪʷʙʨʷ [4], 

ʧʦʣʥʦʩʪʴʶ ʧʨʦʥʘʙʣʶʜʘʪʴ ʧʦʚʝʜʝʥʠʝ ʚʦ ʚʨʝʤʷ ʛʦʥʘ 

ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʦʣʴʢʦ, ʯʪʦ ʙʳʣʦ 

ʪʦʣʴʢʦ ʧʘʨʫ ʧʦʧʳʪʦʢ ʤʦʣʦʜʳʭ ʩʘʤʮʦʚ ʦʩʘʜʠʪʴ 

ʩʘʤʦʢ (ʧʦʧʳʪʢʘ ʩʧʘʨʠʚʘʥʠʷ), ʠ ʪʦ ʦʥʠ ʙʳʣʠ 

ʧʨʝʩʝʯʝʥʳ ʩʘʤʮʦʤ-ʚʦʞʘʢʦʤ. ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, 

ʪʦʣʴʢʦ ʪʝʣʷʪʘ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʙʦʜʘʣʠʩʴ ʤʝʞʜʫ 

ʩʦʙʦʡ. 
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ʈʠʩ. 1. ɹʶʜʞʝʪ ʚʨʝʤʝʥʠ ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʚ ʨʘʟʣʠʯʥʫʶ ʧʦʛʦʜʫ. ɸ- ʚ ʞʘʨʢʫʶ ʧʦʛʦʜʫ (+28ʦʉ);  

ɹ ï ʚ ʧʨʦʭʣʘʜʥʫʶ, ʜʦʞʜʣʠʚʫʶ ʧʦʛʦʜʫ (+10-21ʦʉ). 

 

ʅʘ ʨʦʜʠʥʝ, ʚ ʂʘʥʘʜʝ, ʚ ʧʘʨʢʝ ɺʫʜ-ɹʘʬʬʘʣʦ ʛʦʥ 

ʧʨʦʪʝʢʘʝʪ ʚ ʠʶʣʝ ï ʩʝʥʪʷʙʨʝ [5]. ɺ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ 

ʛʦʥ ʥʘʙʣʶʜʘʣʩʷ ʩ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ [6,7]. 

ɺ ʧʠʪʦʤʥʠʢʝ çʋʩʪʴ-ɹʫʦʪʘʤʘè ʛʦʥ ʧʨʦʪʝʢʘʣ ʚ 

ʠʶʣʝ-ʩʝʥʪʷʙʨʝ [3], ʧʝʨʚʳʡ ʧʨʠʧʣʦʜ ʙʳʣ ʧʦʣʫʯʝʥ 

ʚʝʩʥʦʡ 2008 ʛ. ʇʝʨʚʳʝ 5 ʪʝʣʷʪ ʨʦʜʠʣʠʩʴ ʚ ʤʘʝ ʠ 

ʦʜʠʥ ʪʝʣʝʥʦʢ ʨʦʜʠʣʩʷ 3 ʠʶʥʷ. 

ɺʝʩʥʦʡ 2010 ʛ. ʦʪʝʣ ʨʘʩʪʷʥʫʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 15 

ʘʧʨʝʣʷ ʧʦ 10 ʠʶʥʷ [3], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʩʪʷʥʫʪʦʤ ʧʝʨʠʦʜʝ ʛʦʥʘ. ʇʦ ʜʘʥʥʳʤ 

ɺ.ɺ.ʉʪʝʧʘʥʦʚʦʡ [4] ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʙʨʘʯʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʫ ʩʘʤʮʦʚ ʙʠʟʦʥʦʚ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʜʘʞʝ ʚ ʥʦʷʙʨʝ. 

ʇʦ ʜʘʥʥʳʤ ɺ.ʄ.ʉʘʬʨʦʥʦʚʘ ʠ ʜʨ. [3] ʚʦ ʚʨʝʤʷ 

ʛʦʥʘ ʩʘʤʮʳ ʚʝʜʫʪ ʩʝʙʷ ʘʛʨʝʩʩʠʚʥʦ, ʥʝʨʝʜʢʦ 

ʚʦʟʥʠʢʘʶʪ ʩʪʳʯʢʠ. ʋʩʠʣʠʚʘʝʪʩʷ ʤʘʨʢʠʨʦʚʦʯʥʦʝ 

ʧʦʚʝʜʝʥʠʝ. ʉʘʤʝʮ ʦʪʛʦʥʷʝʪ ʦʪ ʵʩʪʨʘʣʴʥʦʡ ʩʘʤʢʠ ʥʝ 

ʪʦʣʴʢʦ ʜʨʫʛʠʭ ʩʘʤʮʦʚ, ʥʦ ʠ ʩʘʤʦʢ ʩ ʪʝʣʷʪʘʤʠ. ɺʥʝ 

ʧʝʨʠʦʜʘ ʛʦʥʳ ʤʳ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʣʠ, 

ʞʠʚʦʪʥʳʝ ʚʝʣʠ ʩʝʙʷ ʩʧʦʢʦʡʥʦ ʠ ʥʝʘʛʨʝʩʩʠʚʥʦ. 

ʇʠʪʘʥʠʝ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʦʩʥʦʚʫ 

ʧʠʪʘʥʠʷ ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʚ ʧʠʪʦʤʥʠʢʝ çʋʩʪʴ-

ɹʫʦʪʘʤʘè ʩʦʩʪʘʚʣʷʣʠ ʚʝʛʝʪʘʪʠʚʥʳʝ ʯʘʩʪʠ ʧʳʨʝʷ 

ʧʦʣʟʫʯʝʛʦ ʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʦʢ. ɸʥʘʣʦʛʠʯʥʫʶ 

ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʣʠ ʠ ɺ.ʄ.ʉʘʬʨʦʥʦʚ ʠ ʜʨ. [3] ʚ 

2007-2009 ʛʛ. ʊʦʛʜʘ ʪʘʢʞʝ ʙʠʟʦʥʳ ʧʦʝʜʘʣʠ ʚ 
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ʦʩʥʦʚʥʦʤ ʧʳʨʝʡ ʠ ʦʩʦʢʠ (89-99% ʧʦʝʜʝʡ) [3]. ʇʨʠ 

ʵʪʦʤ, ʚʳʜʝʣʷʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʩʦʚʩʝʤ, 

ʣʠʙʦ ʢʨʘʡʥʝ ʥʝʦʭʦʪʥʦ ʧʦʝʜʘʣʠʩʴ ʙʠʟʦʥʘʤʠ. ʕʪʦ ï 

ʢʨʦʚʦʭʣʝʙʢʘ ʘʧʪʝʯʥʘʷ, ʣʠʩʦʭʚʦʩʪ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʳʡ, ʧʦʣʳʥʴ ʵʩʪʨʘʛʦʥ, ʟʦʧʥʠʢ 

ʢʣʫʙʥʝʥʦʩʥʳʡ, ʠʨʠʩ ʱʝʪʠʥʠʩʪʳʡ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, 

ʧʦʣʝʚʠʮʘ ʛʠʛʘʥʪʩʢʘʷ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʪʨʠʦʩʪʨʝʥʥʠʢ ʙʦʣʦʪʥʳʡ, 

ʰʠʟʦʥʝʧʝʪʘ ʤʥʦʛʦʨʘʟʜʝʣʴʥʘʷ, ʤʘʨʴ ʙʝʣʘʷ [3]. 

ʀʟ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚ 

ʧʦʝʜʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʚ, ʧʦʙʝʛʠ ʙʝʨʝʟʳ, 

ʰʠʧʦʚʥʠʢ. 

ʂ ʵʣʝʤʝʥʪʘʤ ʢʦʤʬʦʨʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʛʨʫʤʠʥʛ: ʚʳʣʠʟʳʚʘʥʠʝ, ʚʳʯʝʩʳʚʘʥʠʝ 

ʰʝʨʩʪʠ ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ, ʘ ʪʘʢʞʝ ʢʫʧʘʥʠʝ ʚ 

ʚʦʜʦʝʤʝ, ʢʦʪʦʨʦʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʜʥʷ, ʢʘʪʘʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʳʣʝʚʳʭ ʚʘʥʥʘʭ ï 

çʢʘʪʘʣʢʘʭè, ʯʝʩʘʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʩʪʨʦʝʥʥʳʭ 

ʯʝʩʘʣʢʘʭ. çʂʘʪʘʣʢʠè ʠ ʯʝʩʘʣʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʣʴʝʨʦʚ. ɹʠʟʦʥʳ ʧʨʠʥʠʤʘʶʪ 

ʧʳʣʝʚʳʝ ʚʘʥʥʳ ʩ ʮʝʣʴʶ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʵʢʪʦʧʘʨʘʟʠʪʦʚ. ʇʦʩʣʝ ʧʳʣʝʚʦʡ ʚʘʥʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʞʠʚʦʪʥʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʯʝʩʘʣʢʘʤ, ʛʜʝ ʘʢʪʠʚʥʦ 

ʚʳʯʝʩʳʚʘʶʪ ʩʚʦʶ ʰʝʨʩʪʴ.  

 

 
ʈʠʩ. 2. çʂʘʪʘʣʢʘè - ʧʳʣʝʚʘʷ ʚʘʥʥʘ, ʢʦʪʦʨʫʶ ʙʠʟʦʥʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ 

 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ: 

1) ʃʝʩʥʳʝ ʙʠʟʦʥʳ ʧʨʝʢʨʘʩʥʦ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ 
ʩʫʨʦʚʳʤ ʫʩʣʦʚʠʷʤ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. 

ʇʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʧʠʪʘʥʠʶ ʤʝʩʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʢʘʢ ʥʠʟʢʠʝ 

ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ. 

ɾʠʚʦʪʥʳʝ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʡ ʫʧʠʪʘʥʥʦʩʪʠ ʠ 

ʫʩʧʝʰʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ.  

2) ɺ ʥʦʷʙʨʝ 2017 ʛ. ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʚʳʧʫʩʢ ʚ ʙʠʟʦʥʦʚ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʇ çʉʠʠʥʵè 

ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʠʟ 30 

ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 20 ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ, 22 

ʚʟʨʦʩʣʳʭ ʠ 8 ʪʝʣʷʪ. ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ ʚʳʧʫʱʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʪʨʝʭ 

ʦʩʦʙʷʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʰʝʡʥʠʢʠ ʩʦ 

ʩʧʫʪʥʠʢʦʚʳʤʠ ʦʰʝʡʥʠʢʘʤʠ. ɺ ʠʶʣʝ 2018 ʛ. ʚ 

ʧʠʪʦʤʥʠʢʝ "ʊʳʤʧʳʥʘʡ" ʧʨʦʚʝʜʝʥ ʚʪʦʨʦʡ ʚʳʧʫʩʢ 

ʣʝʩʥʳʭ ʙʠʟʦʥʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 30 ʛʦʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʩʥʦʡ 

ʙʠʟʦʥ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) [8]. 

3) ʆʩʥʦʚʫ ʣʝʪʥʝʛʦ ʧʠʪʘʥʠʷ ʙʠʟʦʥʦʚ ʩʦʩʪʘʚʣʷʶʪ 
ʟʣʘʢʠ ʠ ʦʩʦʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʨʤʦʤ ʩʣʫʞʘʪ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ: ʠʚʳ, ʙʝʨʝʟʳ, 

ʩʧʠʨʝʷ, ʰʠʧʦʚʥʠʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʧʣʦʱʘʜʴ ʚʦʣʴʝʨʦʚ, ʙʠʟʦʥʳ ʥʝ ʠʩʧʳʪʳʚʘʶʪ 

ʥʝʜʦʩʪʘʪʢʘ ʚ ʣʝʪʥʠʭ ʢʦʨʤʘʭ. ɿʠʤʦʡ ʠʭ 

ʧʦʜʢʘʨʤʣʠʚʘʶʪ ʩʝʥʦʤ, ʩʝʥʘʞʦʤ ʠ ʜʨʫʛʠʤʠ 

ʢʦʨʤʘʤʠ. 

4) ɺ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʞʘʨʢʠʝ ʜʥʠ ʩ 
ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ +25ʦʉ ʠ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʴ 

ʞʠʚʦʪʥʳʭ ʤʠʥʠʤʘʣʴʥʘ, ʙʦʣʴʰʝʝ ʚʨʝʤʷ 55,0% 

ʟʘʥʠʤʘʝʪ ʦʪʜʳʭ, 39,6% ʫʭʦʜʠʪ ʥʘ ʢʦʨʤʝʞʢʫ ʠ 5,4% 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʚʦʣʴʝʨʘʤʠ. ɺ 

ʜʥʠ ʩ ʧʨʦʭʣʘʜʥʦʡ ʧʦʛʦʜʦʡ +10-20ʦʉ ʞʠʚʦʪʥʳʝ 

ʙʦʣʝʝ ʘʢʪʠʚʥʳ. ɺʨʝʤʷ ʥʘ ʢʦʨʤʝʞʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 74,9%, ʚʨʝʤʷ ʥʘ ʦʪʜʳʭ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 24,0%, 

ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʚʨʝʤʷ ʥʘ ʧʝʨʝʭʦʜʳ ʚʥʫʪʨʠ 

ʚʦʣʴʝʨʦʚ ï ʜʦ 1,1%. 

5) ɺ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʚʳʩʰʫʶ ʩʪʫʧʝʥʴ 
ʟʘʥʠʤʘʶʪ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʩʘʤʢʠ ʩ 

ʪʝʣʷʪʘʤʠ ʠ ʤʦʣʦʜʥʷʢ. 
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ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʧʠʱʘ ʚʩʝʛʜʘ ʷʚʣʷʣʘʩʴ 

ʟʘʣʦʛʦʤ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʀ ʨʠʩ, ʢʘʢ ʢʫʣʴʪʫʨʘ, ʥʝ 

ʩʪʘʣ ʠʩʢʣʶʯʝʥʠʝʤ, ʚʝʜʴ ʠʤʝʥʥʦ ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʚʳʚʦʜʠʪ ʪʦʢʩʠʥʳ, ʫʢʨʝʧʣʷʝʪ ʩʪʝʥʢʠ 

ʩʦʩʫʜʦʚ, ʨʝʛʫʣʠʨʫʝʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʘʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘʜ ʥʝʵʢʦʣʦʛʠʯʥʦʡ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʙʳʩʪʨʦʤʫ ʧʝʨʝʭʦʜʫ ʢ ʥʦʚʳʤ 

ʩʠʩʪʝʤʘʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʨʠʩʦʚʦʜʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʠʩʦʩʝʶʱʠʝ 

ʭʦʟʷʡʩʪʚʘ ʂʫʙʘʥʠ ʠʤʝʶʪ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʩʪʘʙʠʣʴʥʳʡ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ [1, 

2]. ʆʜʥʘʢʦ ʚ ʨʠʩʩʦʩʝʷʥʠʠ ʥʘ ʂʫʙʘʥʠ ʝʱʝ ʦʯʝʚʠʜʥʳ 

ʪʝʥʜʝʥʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʭʠʤʠʯʝʩʢʠ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʚʥʦʩʠʤʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

[3, 4]. 

ʇʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʩʦʟʜʘʝʪ ʭʠʤʠʟʘʮʠʷ 

ʨʠʩʦʚʦʜʩʪʚʘ, ʭʦʨʦʰʦ ʚʠʜʥʘ ʥʘ ʧʨʠʤʝʨʝ 

ʂʫʣʠʢʦʚʩʢʦʛʦ ʣʠʤʘʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʙʳʩʪʨʦʝ ʥʘʨʘʩʪʘʥʠʝ 

ʙʠʦʤʘʩʩʳ ʤʘʢʨʦʣʠʪʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʟʘʨʘʞʸʥʥʳʭ ʩʝʨʦʚʦʜʦʨʦʜʦʤ ʟʦʥ. ʇʨʠʤʝʥʝʥʠʝ 

ʷʜʦʭʠʤʠʢʘʪʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʩʙʨʦʩ ʥʝ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ 

ʨʠʩʦʚʳʭ ʯʝʢ ʚ ʜʝʣʴʪʫ ʨ. ʂʫʙʘʥʠ ʩʝʨʴʝʟʥʦ ʥʘʚʨʝʜʠʪ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʩʪʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʛʥʝʪʝʥʠʶ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʨʘʩʪʝʥʠʡ [5].  

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʚ ʵʢʦʩʠʩʪʝʤʝ ʥʠʟʦʚʴʝʚ ʂʫʙʘʥʠ. ʇʦʪʝʨʠ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳ. ʇʨʦʜʫʢʮʠʷ 

ʩ ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʥʝ ʩʧʦʩʦʙʥʦ ʚʦʟʤʝʩʪʠʪʴ ʫʱʝʨʙ, 

ʧʨʠʯʠʥʷʝʤʳʡ ʨʳʙʥʳʤ ʭʦʟʷʡʩʪʚʘʤ ʠ ʙʠʦʩʬʝʨʝ ʨʝʢʠ 

ʂʫʙʘʥʠ [6].  

ɺʳʭʦʜʦʤ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚ ʅʠʟʦʚʴʝ 

ʂʫʙʘʥʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʣʠʦʨʘʮʠʡ ʟʝʤʝʣʴ ʚ ʨʠʩʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ, 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʢʨʘʷ. ɼʣʷ 

ʪʦʛʦ ʯʪʦ ʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʠʩʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

(ʈʆʉ) [1, 7].  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʈʆʉ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʜʥʦʡ 

ʢʫʣʴʪʫʨʳ ï ʨʠʩʘ [8]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʚ ʚʠʜʝ 

ʪʝʟʠʩʦʚ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ ʷʚʣʷʶʪʩʷ : 

 ï ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʨʠʩʦʚʳʭ ʧʦʣʝʡ 

ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʵʢʦʥʦʤʠʯʥʳʤ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʛʦʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʘ ʧʦʣʫʯʝʥʠʝʤ 

ʥʘʠʙʦʣʴʰʝʡ ʚʳʛʦʜʳ ʦʪ ʧʨʦʜʘʞʠ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʩʳʨʴʷ. ʀʟ-ʟʘ ʵʪʦʛʦ , ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ, çʨʠʩ ʧʦ ʨʠʩʫè ʤʦʞʝʪ ʟʘʩʝʠʚʘʪʴʩʷ ʥʘ 

ʦʜʥʦʤ ʧʦʣʝ ʜʦ ʯʝʪʳʨʝʭ ʨʘʟ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʩʢʫʜʥʝʥʠʶ ʧʦʯʚʳ; 

- ʩ ʵʪʦʡ ʞʝ ʮʝʣʴʶ ʚ ʥʝʨʘʟʫʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʥʦʩʷʪʩʷ ʫʜʦʙʨʝʥʠʷ ʠ ʧʝʩʪʠʮʠʜʳ, ʢʦʪʦʨʳʝ 

ʟʘʛʨʷʟʥʷʶʪ ʧʦʯʚʫ ʠ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʝʭʥʠʢʠ, ʟʘʧʯʘʩʪʝʡ ʠ 

ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦʪ ʧʫʥʢʪ ʪʘʢʞʝ 

ʪʦʨʤʦʟʠʪ ʧʝʨʝʭʦʜ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʫ 

ʵʢʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ ʝʩʪʴ ʤʘʩʩʘ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ 

ʦʪʨʦʩʣʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʠʪʫʘʮʠʶ ʚ 

ʂʨʳʤʩʢʦʤ ʠ ɹʝʣʦʨʝʯʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʕʪʠ ʨʘʡʦʥʳ 

ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʡʪʠ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʠʩʦʚʳʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ .  

ʇʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʚ ɸʇʂ ʂʫʙʘʥʠ ʩʠʪʫʘʮʠʠ 

ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʠʩʦʚʦʜʩʪʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʰʝʥʠʶ ʮʝʣʦʛʦ ʨʷʜʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʘ:  

- ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʦʙʲʸʤʘ ʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʩʝʣʴʩʢʠʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [9, 10]; 

 - ʧʦʚrh ʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʠ ʦʪʜʘʯʠ ʟʝʤʝʣʴ ʟʘ 

ʩʯʸʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʝʨʠʦʜʘ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 

ʧʦʩʝʚʘʤʠ ʨʠʩʘ, ʢʣʠʤʘʪʘ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʠ 

ʙʠʦʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʩʪʝʥʠʡ [11, 12];  

- ʦʙʫʩʪʨʦʡʩʪʚʦ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʣʫʯʰʝʥʠʝ 

ʩʨʝʜʳ ʞʠʟʥʝʦʙʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ 

[13]; 

 - ʣʠʢʚʠʜʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʥʦʦʪʨʘʩʣʝʚʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ 

ʨʠʩʦʚʦʜʩʪʚʝ, ʧʫʪʸʤ ʨʘʩʰʠʨʝʥʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

[14];  

- ʫʚʝʣʠʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʙʘʟʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʟʘ ʩʯʸʪ ʧʨʠʨʦʩʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʫ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʷʭ ʠ ʫ ʨʝʘʣʠʟʫʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʨʠʩʘ ï ʵʪʦ ʜʘʚʥʦ ʥʝ 

ʤʝʯʪʘ, ʘ ʨʝʘʣʴʥʦʩʪʴ, ʢ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʡʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʬʝʨʤʝʨʘʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʪʦʠʤʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʕʄʀ ʂɺʏ ʥʘ ʧʘʨʘʤʝʪʨʳ ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʤʦʣʣʶʩʢʦʚ Helix albescens. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʕʄʀ ʂɺʏ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʚ ʨʝʛʫʣʷʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʢʦʪʦʨʦʛʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʦʧʠʦʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʨʦʣʴ ʢʦʪʦʨʦʡ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ ʥʝʦʜʠʥʘʢʦʚʘ. 

ABSTARCT 

The effect of low-intensity EMR EHF on the parameters of nociceptive sensitivity of molluscs Helix 

albescens. It is shown that EMR EHF has a pronounced antinociceptive effect in the regulation mechanisms of 

which the importance played by opioid system, whose role at different stages of the impact of EMR EHF varies. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʥʦʮʠʮʝʧʪʠʚʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʦʧʠʦʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʣʣʶʩʢʠ. 

Keywords: electromagnetic radiation of extremely high frequency, nociceptive sensitivity, opioid systems, 

mollusks. 

 

ɺɺɽɼɽʅʀɽ 

ʅʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ (ʕʄʀ) ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ (ʂɺʏ) 

ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʚʳʨʘʞʝʥʥʳʤ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʘʥʪʠʩʪʨʝʩʩʦʨʥʳʤ, 
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ʠʤʤʫʥʦʤʦʜʠʬʠʮʠʨʫʶʱʠʤ, ʘʥʘʣʛʝʪʠʯʝʩʢʠʤ ʠ ʪ.ʜ. 

ʩʚʦʡʩʪʚʘʤʠ [1, 2]. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʧʣʦʭʦ 

ʠʟʫʯʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʵʬʬʝʢʪʦʚ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʝʛʦ 

ʜʝʡʩʪʚʠʷ.  

ɸʥʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʕʄʀ ʂɺʏ ʦʪʤʝʯʝʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ [3ï

5]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʕʄʀ ʂɺʏ ʩʥʠʞʘʪʴ 

ʦʩʪʨʫʶ ʠ ʭʨʦʥʠʯʝʩʢʫʶ ʙʦʣʴ ʫ ʤʳʰʝʡ [6ï8] ʧʦʩʣʝ 

ʝʛʦ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʢʫʨʩʦʚʦʤ 10-ʪʠʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ [9]. ʇʨʠ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʄʝʞʜʫ ʪʝʤ ʚʳʷʩʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʥʘʣʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʕʄʀ ʂɺʏ 

ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʢʝ. 

A.H. Frey (1993) [10] ʚʧʝʨʚʳʝ ʚʳʩʢʘʟʘʣ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʚʣʝʯʝʥʘ 

ʦʧʠʦʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʘʜʝʢʚʘʪʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʥʦʮʠʮʝʧʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ (ʕʄʇ) ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʢʘʢ ʵʢʟʦʛʝʥʥʫʶ 

ʦʧʠʦʠʜʥʫʶ (ʤʦʨʬʠʥʠʥʜʫʮʠʨʦʚʘʥʥʫʶ), ʪʘʢ ʠ 

ʵʥʜʦʛʝʥʥʫʶ (ʵʥʢʝʬʘʣʠʥʦʚʫʶ) ʘʥʘʣʛʝʟʠʶ ʫ ʤʥʦʛʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʫ ʯʝʣʦʚʝʢʘ [2, 6, 11].  

ʆʜʥʘʢʦ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʭ ʠʟʣʫʯʝʥʠʡ ʚʳʟʳʚʘʪʴ 

ʠʟʤʝʥʝʥʠʷ ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʫ ʤʦʣʣʶʩʢʦʚ, ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʳ. ʄʝʞʜʫ ʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʵʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʦʧʠʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ 

ʥʘ ʤʦʣʣʶʩʢʘʭ Helix albescens. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʥʘʟʝʤʥʳʭ 

ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʘʭ Helix albescens, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʣʦʚʦʟʨʝʣʳʝ 

ʞʠʚʦʪʥʳʝ, ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʤʘʩʩʝ ʠ ʨʘʟʤʝʨʘʤ.  

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʩ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʕʄʀ ʂɺʏ ʥʘ 

ʥʦʮʠʮʝʧʮʠʶ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʜʝʣʠʣʠ ʥʘ ʪʨʠ ʨʘʚʥʦʮʝʥʥʳʝ ʛʨʫʧʧʳ ʧʦ 20 ʦʩʦʙʝʡ ʚ 

ʢʘʞʜʦʡ. ʄʦʣʣʶʩʢʠ ʧʝʨʚʦʡ (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ 

(ʂ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 22Ñ2Üʉ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʩʚʝʪ-ʪʝʤʥʦʪʘ (L:D) 1:23 ʯ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ (ʂɺʏ) ʝʞʝʜʥʝʚʥʦ ʚ 

ʪʝʯʝʥʠʝ 21 ʩʫʪʦʢ 30 ʤʠʥʫʪ ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʚʦʟʜʝʡʩʪʚʠʶ ʕʄʀ ʂɺʏ. ʄʦʣʣʶʩʢʦʚ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘʣʠ çʤʥʠʤʦʤʫè ʚʦʟʜʝʡʩʪʚʠʶ ʕʄʀ 

ʂɺʏ (çʧʣʘʮʝʙʦè) ʪʘʢʦʡ ʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ.  

ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʫʯʘʣʘʩʴ 

ʨʦʣʴ ʦʧʠʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʤʝʭʘʥʠʟʤʘʭ ʜʝʡʩʪʚʠʷ 

ʕʄʀ ʂɺʏ. ɺ ʵʪʦʡ ʩʝʨʠʠ ʢʘʞʜʘʷ ʠʟ ʛʨʫʧʧ 

ʤʦʣʣʶʩʢʦʚ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ ʧʦ 20 

ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ: ʞʠʚʦʪʥʳʤ ʦʜʥʦʡ ʧʦʜʛʨʫʧʧʳ ʚ 

ʧʝʨʝʜʥʶʶ ʜʦʣʶ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʦʰʚʳ 

ʚʚʦʜʠʣʩʷ ʘʥʪʘʛʦʥʠʩʪ ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ï 

ʥʘʣʦʢʩʦʥ ʚ ʜʦʟʝ 5ʤʛ/ʢʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ, ʚʪʦʨʦʡ ï 

ʢɻʚʠʚʘʣʝʥʪʥʳʡ ʦʙʲʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ 

(0,9% ʨʘʩʪʚʦʨʘ NaCl). ʅʘʣʦʢʩʦʥ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ ʚʚʦʜʠʣʠʩʴ ʚ ʦʜʥʦ ʠ ʪʦʞʝ ʚʨʝʤʷ ʟʘ 15 ʤʠʥʫʪ 

ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʅʘʣʦʢʩʦʥ ʷʚʣʷʝʪʩʷ (-)N-ɸʣʣʠʣ-14-

ʦʢʩʠʥʦʨʜʠʛʠʜʨʦʤʦʨʬʠʥʦʥ, ʠʣʠ (-)-17-ʘʣʣʠʣ-4,5-

ʵʧʦʢʩʠ 3,14-ʜʠʛʠʜʨʦʢʩʠʤʦʨʬʠʥʘʥ-6-ʦʥ 

ʛʠʜʨʦʭʣʦʨʠʜʘ ʜʠʛʠʜʨʘʪʦʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʢ 

ʛʨʫʧʧʝ ʥʝʩʝʣʝʢʪʠʚʥʳʭ ʙʣʦʢʘʪʦʨʦʚ ʚʩʝʭ ʩʫʙʪʠʧʦʚ 

ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʫʩʪʨʘʥʷʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʧʠʦʠʜʦʚ, ʚʢʣʶʯʘʷ 

ʵʥʜʦʛʝʥʥʳʝ ʵʥʜʦʨʬʠʥʳ, ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʠ ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨʳ. 

ʇʦʩʣʝ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʥʘʣʦʢʩʦʥ ʙʳʩʪʨʦ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʨʛʘʥʠʟʤʫ, ʧʝʨʠʦʜ ʝʛʦ 

ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʚʦ ʚʟʨʦʩʣʦʤ ʦʨʛʘʥʠʟʤʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

30 ʜʦ 81 ʤʠʥʫʪʳ (ʚ ʩʨʝʜʥʝʤ 64°12 ʤʠʥʫʪʳ [12].  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʕʄʀ ʂɺʏ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʝʥʝʨʘʪʦʨ çʗʚʴ-1è (ʜʣʠʥʘ ʚʦʣʥʳ 7,1 ʤʤ; ʧʣʦʪʥʦʩʪʴ 

ʧʦʪʦʢʘ ʤʦʱʥʦʩʪʠ 10 ʤɺʪ/ʩʤ2). ɺʦ ʚʨʝʤʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ ʤʦʣʣʶʩʢʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʟʘʪʝʤʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʪʝʢʣʷʥʥʳʭ ʘʢʚʘʨʠʫʤʘʭ, 

ʢʥʠʟʫ ʢʦʪʦʨʳʭ ʧʦʜʚʦʜʠʣʩʷ ʨʫʧʦʨ ʛʝʥʝʨʘʪʦʨʘ, ʧʨʠ 

ʵʪʦʤ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʟʦʥʝ ʨʫʧʦʨʘ, ʪʦ ʝʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʚʩʶ ʧʦʜʦʰʚʫ.  

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʜʚʦʡʥʦʛʦ ʩʣʝʧʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆ ʩʦʩʪʦʷʥʠʠ ʥʦʮʠʮʝʧʮʠʠ ʞʠʚʦʪʥʳʭ ʩʫʜʠʣʠ ʧʦ 

ʧʦʨʦʛʫ (ʇ) ʠ ʣʘʪʝʥʪʥʦʤʫ ʧʝʨʠʦʜʫ (ʃʇ) ʨʝʘʢʮʠʠ 

ʠʟʙʝʛʘʥʠʷ (ʈʀ) ʚ ʪʝʩʪʝ çʛʦʨʷʯʘʷ ʧʣʘʩʪʠʥʢʘè. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʘʰʠʭ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ [13]. ʈʝʛʠʩʪʨʘʮʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʈʀ ʧʨʦʚʦʜʠʣʠ ʫ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʝʞʝʜʥʝʚʥʦ ʧʦʩʣʝ ʦʯʝʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʠʥʪʝʨʚʘʣʝ 11:00ï

13:00 ʯ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ.  

ʕʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʂʕʵʤʠ ʢʚʯ) [14]. 

ʂʘʞʜʦʝ ʠʟ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ ʂʕʵʤʠ ʢʚʯ ʢʘʢ ʚ 

ʦʧʳʪʝ (ʂʵʤʠ ʢʚʯ), ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʝ (ʂʢ) ʷʚʣʷʣʦʩʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʫʩʨʝʜʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ ʥʘ 20 

ʞʠʚʦʪʥʳʭ: 

˗˪̞̘̍̉̋̃
˗̞̘̍̉̋̃˗̋ ̞̘̍̉̋̃̋

˗̋ ̋
ẗρππϷ, 

ʛʜʝ ʂʕʵʤʠ ʢʚʯ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʕʄʀ ʂɺʏ, ʂʵʤʠ ʢʚʯ ï ʧʘʨʘʤʝʪʨʳ ʥʦʮʠʮʝʧʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʕʄʀ ʂɺʏ, ʂʢ ï 

ʧʘʨʘʤʝʪʨʳ ʥʦʮʠʮʝʧʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ, ůʵʤʠ ʢʚʯ ʠ ůʢ ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 
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ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚ ʛʨʫʧʧʝ ʕʄʀ ʂɺʏ ʠ ʫ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʂʕʵʤʠ 

ʢʚʯ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʚʠʪʠʠ ʩʦʩʪʦʷʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʠʧʝʨʘʣʛʝʟʠʠ (ʟʥʘʯʝʥʠʷ ʇ ʠ ʃʇ 

ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ), ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ï ʦ 

ʩʦʩʪʦʷʥʠʠ ʛʠʧʦʘʣʛʝʟʠʠ. 

ʕʬʬʝʢʪ ʚʣʠʷʥʠʷ ʥʘʣʦʢʩʦʥʘ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʣʦʢʩʦʥʘ (ʂʕʥ). 

ʂʘʞʜʦʝ ʠʟ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ ʂʕʥ ʢʘʢ ʚ ʦʧʳʪʝ 

(ʂɻ), ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʝ (ʂʢ) ʷʚʣʷʣʦʩʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʫʩʨʝʜʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ ʥʘ 20 ʞʠʚʦʪʥʳʭ: 

˗˪̎
˗̞˗̋ ̞ ̋

˗̋ ̋
ẗρππϷ, 

ʛʜʝ ʂʕʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʣʦʢʩʦʥʘ, ʂ ɻ ï ʧʘʨʘʤʝʪʨʳ ʥʦʮʠʮʝʧʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʚʚʝʜʝʥʠʠ ʥʘʣʦʢʩʦʥʘ, ʂʢ ï ʧʘʨʘʤʝʪʨʳ ʥʦʮʠʮʝʧʮʠʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ů ɻ ʠ ůʢ ï 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚ 

ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. 

ʆʮʝʥʠʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

(ʨ1), ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ 

ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʢʘʞʜʦʤ ʜʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧ (ʨ2). ʈʘʩʯʝʪʳ ʠ 

ʛʨʘʬʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʝ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

çMicrosoft Excelè ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ 

çSTATISTICA ï 6.0è [15, 16]. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʦʮʠʮʝʧʮʠʠ ʫ 

ʠʥʪʘʢʪʥʳʭ ʤʦʣʣʶʩʢʦʚ Helix albescens ʚʳʷʚʠʣ ʠʭ 

ʥʝʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʇ ʠʟʤʝʥʷʣʩʷ ʦʪ 

30,39Ñ0,12Üʉ ʜʦ 30,69Ñ0,12Üʉ; ʃʇ ʦʪ 9,71Ñ0,18 ʩ ʜʦ 

10,16Ñ0,19 ʩ.  

ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʦʮʠʮʝʧʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ 30-

ʤʠʥʫʪʥʦʤʫ ʜʝʡʩʪʚʠʶ ʕʄʀ ʂɺʏ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʦʡ ʚ ʛʨʫʧʧʘʭ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʞʠʚʦʪʥʳʭ çʧʣʘʮʝʙʦè. ʇʦʢʘʟʘʪʝʣʠ ʇ ʠ 

ʃʇ ʈʀ ʚ ʜʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 30,28Üʉ ʜʦ 31,86Üʉ ʠ ʦʪ 9,53 ʩ ʜʦ 

11,93 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ-ʪʨʝʪʴʠʭ ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʷ 

ʇ ʠ ʃʇ ʈʀ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʜʘʥʥʳʭ, 

ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʚʪʦʨʦʡ-ʪʨʝʪʠʡ 

ʜʥʠ ï 30,28Ñ0,08Üʉ ʠ 9,53Ñ0,21 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʕɻʤʠ ʢʚʯ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʥʠʞʘʣʩʷ ʜʦ -3,47%, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʛʠʧʝʨʘʣʛʝʟʠʠ. ʅʦ ʫʞʝ 

ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʯʠʥʘʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʚʦʟʨʘʩʪʘʥʠʝ ʂʕʵʤʠ ʢʚʯ ʜʦ 17,38% 

ʥʘ 16 ʩʫʪʢʠ (ʨ2<0,001). ʊʘʢʘʷ ʝʛʦ ʜʠʥʘʤʠʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʚʠʪʠʝ ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

(ʨʠʩ. 1). ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʦʥ ʦʩʪʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ 

ʜʥʝʡ, ʘ ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʥʘ 20, 21 ʩʫʪʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ.  

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ (ὼ Ὓὼ) ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʕʄʀ ʂɺʏ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ 

ʥʘʣʦʢʩʦʥʘ (ʕʄʀ ʂɺʏ+ʥ) ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ (ʕʄʀ ʂɺʏ+ʬʨ). 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʂʕ ʫ ʤʦʣʣʶʩʢʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʜʝʡʩʪʚʠʶ ʕʄʀ ʂɺʏ, 

ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʌʈ ʠ ʅ: ** ï (ʨ1<0,01), *** ï (ʨ1<0,05). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʥʦʮʠʮʝʧʮʠʠ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʕʄʀ ʂɺʏ ʥʦʩʷʪ ʬʘʟʥʳʡ ʭʘʨʘʢʪʝʨ: ʧʝʨʚʘʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ (ʧʝʨʚʳʝ-ʪʨʝʪʴʠ ʩʫʪʢʠ) ʬʘʟʘ 

ʛʠʧʝʨʘʣʛʝʟʠʠ ʩʤʝʥʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 
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ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʥʘ 16 ʩʫʪʢʠ, ʘ ʟʘʪʝʤ ʧʘʨʘʤʝʪʨʳ 

ʥʦʮʠʮʝʧʮʠʠ ʩʥʠʞʘʶʪʩʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʅʘʯʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʪʝʨʤʠʯʝʩʢʦʤʫ ʩʪʠʤʫʣʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʕʄʀ ʂɺʏ 

ʦʙʥʘʨʫʞʝʥʦ ʥʘʤʠ ʚʧʝʨʚʳʝ. ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ [14] ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [17, 18], 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʯʘʩʪʦʪʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ ʧʦʩʣʝ ʧʝʨʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʳʟʳʚʘʶʪ 

ʛʠʧʝʨʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʦʪ 

ʵʬʬʝʢʪ ʚʳʨʘʞʝʥ ʧʨʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ 

ʵʢʨʘʥʠʨʦʚʘʥʠʠ [19]. ʉʪʘʜʠʠ ʛʠʧʝʨʘʣʛʝʟʠʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʕʄʀ ʂɺʏ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʦʩʪʨʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʠʤʝʶʱʝʛʦ ʤʝʩʪʦ ʧʨʠ ʂɺʏ-ʪʝʨʘʧʠʠ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʦʧʠʦʠʜʥʘʷ ʩʠʩʪʝʤʘ.  

ɽʞʝʜʥʝʚʥʘʷ ʠʥʲʝʢʮʠʷ ʥʘʣʦʢʩʦʥʘ ʠʥʪʘʢʪʥʳʤ 

ʞʠʚʦʪʥʳʤ ʚ ʪʝʯʝʥʠʝ 21-ʩʫʪʦʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʦʙʲʝʤʝ 

(ʨʠʩ. 2). ʆʜʥʘʢʦ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ (ὼ Ὓὼ) ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʣʦʢʩʦʥʘ ʫ ʠʥʪʘʢʪʥʳʭ ʤʦʣʣʶʩʢʦʚ. 

 

ʋ ʤʦʣʣʶʩʢʦʚ, ʢʦʪʦʨʳʤ ʧʝʨʝʜ ʢʘʞʜʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʕʄʀ ʂɺʏ ʚʚʦʜʠʣʠ ʥʝʩʝʣʝʢʪʠʚʥʳʡ 

ʙʣʦʢʘʪʦʨ ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʥʘʣʦʢʩʦʥ, 

ʦʪʤʝʯʝʥʳ ʬʘʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʮʠʮʝʧʮʠʠ, ʥʦ ʦʥʠ 

ʙʳʣʠ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʚʳʟʳʚʘʝʤʳʤʠ ʪʦʣʴʢʦ ʕʄʀ ʂɺʏ. 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ-ʪʨʝʪʴʠʭ ʩʫʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʥʠʞʝʥʠʝ ʂʕʵʤʠ ʢʚʯ+ʥ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 

ʚʳʨʘʞʝʥʦ ʙʦʣʴʰʝ (ʜʦ -6,1%), ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ 

ʤʦʣʣʶʩʢʦʚ ʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʭʦʪʷ ʵʪʠ ʠʟʤʝʥʝʥʠʷ 

ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ, ʪ.ʝ. ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ 

ʛʠʧʝʨʘʣʛʝʟʠʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʘʣʦʢʩʦʥʘ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʘ. ɺ ʵʪʫ ʩʪʘʜʠʶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʙʣʠʟʢʠʝ 

ʢ ʥʫʣʶ ʂʕʥ (ʨʠʩ. 3), ʪ.ʝ. ʛʠʧʝʨʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ ʦʧʠʦʠʜʥʦʡ 

ʩʠʩʪʝʤʦʡ. 
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ʈʠʩ 3. ɼʠʥʘʤʠʢʘ (ὼ Ὓὼ) ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (%) ʥʘʣʦʢʩʦʥʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ (%) ʕʄʀ ʂɺʏ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʥʘʣʦʢʩʦʥʘ (ʂʕʵʤʠ ʢʚʯ+ʥ). 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʂʕʥ ʠ ʂʕʵʤʠ ʢʚʯ+ʥ:* ï (ʨ1<0,001),  

** ï (ʨ1<0,01), *** ï (ʨ1<0,05). 

 

ʉ ʯʝʪʚʝʨʪʳʭ ʧʦ ʚʦʩʴʤʳʝ ʩʫʪʢʠ ʂʕʵʤʠ ʢʚʯ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʣ, ʪ.ʝ. ʨʘʟʚʠʚʘʣʩʷ 

ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʜʥʘʢʦ, ʚʚʝʜʝʥʠʝ 

ʥʘʣʦʢʩʦʥʘ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦʚʘʣʦ ʵʪʦʪ ʧʨʦʮʝʩʩ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʥʦʡ 

ʦʧʠʦʠʜʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʕʄʀ ʂɺʏ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʉ ʜʝʚʷʪʳʭ ʩʫʪʦʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʕʄʀ ʂɺʏ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʣʦʢʩʦʥʘ ʥʘʯʠʥʘʝʪ ʪʦʣʴʢʦ 

ʨʝʜʫʮʠʨʦʚʘʪʴʩʷ, ʘ ʥʝ ʘʥʥʫʣʠʨʦʚʘʪʴʩʷ. ʇʨʠ 

ʧʦʩʪʝʧʝʥʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʜʦ 16 

ʩʫʪʦʢ ʂʕʥ ʧʨʦʛʨʝʩʩʠʚʥʦ ʩʥʠʞʘʝʪʩʷ, ʪ.ʝ. ʨʦʣʴ 

ʧʦʩʣʝʜʥʝʛʦ ʚ ʩʥʠʞʝʥʠʠ ʛʠʧʦʘʣʛʝʟʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʥʫʣʶ, ʠ, ʥʘʯʠʥʘʷ ʩ 14 

ʩʫʪʦʢ, ʂʕʵʤʠ ʢʚʯ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʠ ʩʨʦʢʠ ʦʧʠʦʠʜʳ 

ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʕʄʀ ʂɺʏ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʕʄʀ ʂɺʏ 

ʥʘʣʦʢʩʦʥʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʚʦʟʜʝʡʩʪʚʠʡ ʕʄʀ ʂɺʏ ʥʘʣʦʢʩʦʥ ʦʢʘʟʳʚʘʝʪ 

ʚʩʝ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ A.W. Thomas et al. (1997) [20] ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʦʣʠ ʥʘʣʦʢʩʦʥʘ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʙʣʦʢʘʪʦʨʦʚ ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʚ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʤ ʜʝʡʩʪʚʠʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʤʦʣʣʶʩʢʦʚ Cepeae nemoralis. 

ʕʪʦʪ ʬʝʥʦʤʝʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʧʠʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢ ʜʝʡʩʪʚʠʶ 

ʕʄʀ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʦʠʜʥʘʷ ʩʠʩʪʝʤʘ ʫʯʘʩʪʚʫʝʪ 

ʚ ʨʘʟʚʠʪʠʠ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʕʄʀ 

ʂɺʏ. ʅʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʨʦʣʴ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝʦʜʠʥʘʢʦʚʘ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʩʣʝ 15-ʪʠʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʕʄʀ ʂɺʏ ʛʠʧʦʘʣʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʣʠʰʴ 

ʯʘʩʪʠʯʥʦ ʦʧʠʦʠʜʦʙʫʩʣʦʚʣʝʥ, ʪ.ʢ. ʦʥ ʨʝʜʫʮʠʨʫʝʪʩʷ, 

ʥʦ ʥʝ ʘʥʥʫʣʠʨʫʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʙʣʦʢʘʪʦʨʦʤ 

ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. ʈʦʣʴ ʦʧʠʦʠʜʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʚʦʟʜʝʡʩʪʚʠʡ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʧʠʦʠʜʥʦʡ 

ʩʠʩʪʝʤʳ ʢ ʜʝʡʩʪʚʠʶ ʕʄʀ ʂɺʏ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʊʘʢ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʜʥʦʢʨʘʪʥʦʝ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝʜʝʥʠʝ ʥʘʣʦʢʩʦʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʕʄʀ 

ʂɺʏ ʧʨʠ ʪʦʥʠʯʝʩʢʦʡ (ʥʘ 60,4%), ʚʠʩʮʝʨʘʣʴʥʦʡ (ʥʘ 

39,7%) ʠ ʦʩʪʨʦʡ ʪʝʨʤʠʯʝʩʢʦʡ (ʥʘ 6,3%) ʙʦʣʠ [9]. 

ʉʝʣʝʢʪʠʚʥʳʝ ʙʣʦʢʘʪʦʨʳ ŭ- ʠ ə-ʦʧʠʦʠʜʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʫ ʤʳʰʝʡ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʦʡ 

ʭʨʦʥʠʯʝʩʢʦʡ ʥʝ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ ʙʦʣʴʶ, 

ʚʚʝʜʝʥʥʳʝ ʧʝʨʝʜ ʦʜʥʦʢʨʘʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʕʄʀ 

ʂɺʏ, ʩʥʠʤʘʶʪ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʕʄʀ 

ʂɺʏ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢʘʪʦʨʦʚ Õ-

ʨʝʮʝʧʪʦʨʦʚ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ ʫ ʤʳʰʝʡ 

[6].  

ʆ ʚʦʚʣʝʯʝʥʠʠ ʦʧʠʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʦʚ, ʚʳʟʳʚʘʝʤʳʭ ʕʄʀ ʂɺʏ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʣʦʢʩʦʥʘ ʨʝʜʫʮʠʨʦʚʘʪʴ ʵʪʠ ʵʬʬʝʢʪʳ. ʅʘʧʨʠʤʝʨ, 

ʚʚʝʜʝʥʠʝ ʥʘʣʦʢʩʦʥʘ ʥʠʚʝʣʠʨʫʝʪ ʘʥʪʠʩʪʨʝʩʩʦʨʥʦʝ 

ʜʝʡʩʪʚʠʝ ʕʄʀ ʂɺʏ [21, 22], ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʪʦʨʤʦʟʠʪʴ ʨʦʩʪ ʤʝʣʘʥʦʤʳ B16 F10 ʫ ʤʳʰʝʡ [23], 

ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʥʝʩʪʝʟʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʢʝʪʘʤʠʥʦʤ ʠʣʠ ʭʣʦʨʘʣʛʠʜʨʘʪʦʤ [8], 

ʩʧʦʩʦʙʥʦʩʪʴ ʕʄʀ ʂɺʏ ʦʢʘʟʳʚʘʪʴ ʧʨʦʪʠʚʦʟʫʜʥʦʝ 

ʜʝʡʩʪʚʠʝ [24]. ʇʨʠʤʝʥʝʥʠʝ ʩʝʣʝʢʪʠʚʥʳʭ 
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