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ɂɁɈɎȿɊɆȿɇɌɇɕɃ ȺɇȺɅɂɁ ɗɋɌȿɊȺɁ ɁɊȿɅɕɏ ɋȿɆəɇ 
ɊȿȾɖɄɂ ɉɈɋȿȼɇɈɃ (RAPHANUS SATIVUS L.) 

 

Ⱥɧɠɟɥɚ ɊɍȾȺɄɈȼȺ1, ɋɟɪɝɟɣ ɊɍȾȺɄɈȼ1,  

Ⱥɧɧɚ ȺɊɌȿɆɖȿȼȺ2, ɘɪɢɣ ɑȿɋɇɈɄɈȼ3 

 1Ɇɨɥɞɚɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
2ɎȽȻɇɍ Ɏɟɞɟɪɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ  

ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɢɧɫɬɢɬɭɬ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɪɚɫɬɟɧɢɣ  
ɢɦɟɧɢ ɇ.ɂ. ȼɚɜɢɥɨɜɚ, ɋ.-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ 

3ɎȽȻɇɍ Ⱥɝɪɨɮɢɡɢɱɟɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ  
ɢɧɫɬɢɬɭɬ, ɋ.-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ 

 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɧɟɬɢɤɨ-ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɛɵɫɬɪɨɝɨ 
ɚɧɚɥɢɡɚ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɦɚɪ-

ɤɟɪɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɩɨɥɶ-

ɡɭɸɬɫɹ ɫɩɟɤɬɪɵ ɢɡɨɮɨɪɦ ɮɟɪɦɟɧɬɨɜ [1,2]. ɗɫɬɟɪɚɡɵ ɪɚɫɬɟɧɢɣ (ȿɋ 
3.1.1.ɏ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɮɮɟɤɬɢɜɧɵɟ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɦɚɪɤɟ-

ɪɵ, ɬ.ɤ. ɭɱɚɫɬɜɭɸɬ ɜɨ ɦɧɨɝɢɯ ɜɚɠɧɟɣɲɢɯ ɩɪɨɰɟɫɫɚɯ ɠɢɡɧɟɞɟɹ-

ɬɟɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ [3]. ɇɚɦɢ ɢɡɭɱɟɧ ɩɨɥɢɦɨɪɮɢɡɦ ɢɡɨɮɟɪɦɟɧ-

ɬɨɝɨ ɤɨɦɩɥɟɤɫɚ ɷɫɬɟɪɚɡ ɡɪɟɥɵɯ ɫɟɦɹɧ ɪɟɞɶɤɢ Raphanus sativus L. 

ɢɡ ɤɨɥɥɟɤɰɢɢ ȼɂɊ (ɋ.-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ) ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤɭɥɶɬɭɪɵ ɢ ɫɟɥɟɤɰɢɢ ɧɚ 
ɩɨɥɭɱɟɧɢɟ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɮɨɪɦ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ.  

Ʉɨɦɩɥɟɤɫɵ ɢɡɨɮɨɪɦ ɷɫɬɟɪɚɡ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɡɪɟɥɵɯ ɫɟɦɹɧ 
R. sativus (25 ɨɛɪɚɡɰɨɜ), ɢɡ ɤɨɥɥɟɤɰɢɢ ȼɂɊ (ɋ.-ɉɟɬɟɪɛɭɪɝ, Ɋɨɫ-

ɫɢɹ), ɢɫɫɥɟɞɨɜɚɧɵ ɦɟɬɨɞɨɦ ɧɚɬɢɜɧɨɝɨ ɷɥɟɤɬɪɨɮɨɪɟɡɚ. ɉɨ ɨɤɨɧ-

ɱɚɧɢɢ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɝɟɥɶ ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɟɚɤɬɢɜɨɦ ɧɚ ɧɟɫ-

ɩɟɰɢɮɢɱɟɫɤɭɸ ɷɫɬɟɪɚɡɭ [4]. Ɂɢɦɨɝɪɚɦɦɵ ɫɤɚɧɢɪɨɜɚɥɢ (Epson Ex-

pression 10000XL GE Healthcare, USA) ɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Phoretix 1D Advansed.  

ɉɨɥɢɦɨɪɮɧɵɣ ɫɩɟɤɬɪ ɷɫɬɟɪɚɡ (ɫɦ. ɪɢɫ.) ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɝɟɧɨ-

ɬɢɩɨɜ R.sativus ɩɪɟɞɫɬɚɜɥɟɧ ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɢɡɨ-

ɮɨɪɦ (10 ɡɨɧ). Ɉɛɧɚɪɭɠɟɧɧɵɟ ɜ ɫɩɟɤɬɪɚɯ ɡɨɧɵ ɢɡɨɮɟɪɦɟɧɬɨɜ ɩɨ 
ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɟ ɦɨɠɧɨ ɪɚɡɞɟ-

ɥɢɬɶ ɧɚ ɞɜɚ ɛɥɨɤɚ. Ɂɨɧɵ ɢɡɨɮɨɪɦ ɛɥɨɤɚ Ⱥ (4 ɡɨɧɵ ɚ, ɪɢɫ.), ɫ ɦɨɥɟ-

ɤɭɥɹɪɧɵɦɢ ɦɚɫɫɚɦɢ ɜ ɩɪɟɞɟɥɚɯ 48,0-56,9ɤȾ, ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶ-
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ɧɵ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɚɠɧɵ ɜ ɛɢɨ-

ɯɢɦɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ. ɉɨɥɢɦɨɪɮɢɡɦ ɝɟɧɨɬɢɩɨɜ R.sativus ɨɩɪɟɞɟ-

ɥɹeɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɨɧɚɦɢ ɢɡɨɮɨɪɦ ɛɥɨɤɚ ȼ (ɡɨɧɵ 1-6, ɪɢɫ., 
ɬɚɛɥ.1,2), ɫ ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɦɚɫɫɚɦɢ 32,1-45,3ɤȾ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɨɫɧɨɜɭ ɫɩɟɤɬɪɚ ɷɫɬɟɪɚɡ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɚɧɚɥɢɡɟ ɩɨɥɢɦɨɪɮɢɡɦɚ 
ɩɨ ɢɡɨɮɨɪɦɚɦ ɷɫɬɟɪɚɡ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɡɨɧɵ 1-6 ɛɥɨɤɚ ȼ.  

 

 
Ɋɢɫɭɧɨɤ. ɗɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɢɟ ɩɪɨɮɢɥɢ ɢɡɨɮɨɪɦ ɷɫɬɟɪɚɡ ɝɟɧɨɬɢɩɨɜ 

ɪɟɞɶɤɢ ɩɨɫɟɜɧɨɣ R.sativus (ɨɛɪɚɡɰɵ 1-9 ɢɡ 25 ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɝɟɧɨɬɢɩɨɜ). 

ɐɢɮɪɵ ɜɧɢɡɭ – ɧɨɦɟɪɚ ɨɛɪɚɡɰɨɜ, M – ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɚɪɤɟɪɵ PageRuler, 

ThermoScientific; ɫɥɟɜɚ ɭɤɚɡɚɧɵ ɛɥɨɤɢ Ⱥ, ȼ ɡɨɧ; ɦɟɠɞɭ ɬɪɟɤɚɦɢ  
ɫɥɟɜɚ – ɧɨɦɟɪɚ ɡɨɧ ɢɡɨɮɨɪɦ, ɫɩɪɚɜɚ – ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɚɫɫɵ, ɤȾ. 

 

ɉɨ ɫɨɫɬɚɜɭ ɡɨɧ ȼ1-6 ɢɡɨɮɨɪɦ ɷɫɬɟɪɚɡɵ ɢɫɫɥɟɞɨɜɚɧɧɵ 25 ɨɛɪɚɡ-

ɰɨɜ ɝɟɧɨɬɢɩɨɜ ɪɟɞɶɤɢ ɩɨɫɟɜɧɨɣ ɨɛɪɚɡɭɸɬ 6 ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɢɯ 
ɡɢɦɨɬɢɩɨɜ (ɬɚɛɥ.1, Ƚɪ. 1-6). ȼɨ ɜɫɟɯ ɡɢɦɨɬɢɩɚɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɡɨ-

ɧɵ 3 ɢ 4 (39,7 ɢ 37,1 ɤȾ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɬ.ɟ. ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɡɢ-

ɦɨɬɢɩɵ R. sativus ɦɨɧɨɦɨɪɮɧɵ ɩɨ ɷɬɢɦ ɢɡɨɮɨɪɦɚɦ ɢ ɨɬɥɢɱɚɸɬɫɹ 
ɥɢɲɶ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ. ɂɡɨɮɨɪɦɚ ɷɫɬɟɪɚɡɵ ɡɨɧɵ 6 
(32,1ɤȾ) ɨɛɧɚɪɭɠɟɧɚ ɥɢɲɶ ɜ ɨɞɧɨɦ ɝɟɧɨɬɢɩɟ (ɱɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟ-

ɦɨɫɬɢ 4%). ȼ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɪɚɡɧɨɨɛɪɚɡɢɟ ɡɢɦɨɬɢɩɨɜ R. 

sativus ɩɨ ɢɡɨɮɨɪɦɚɦ ɷɫɬɟɪɚɡ ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɢɦɨɪɮɧɵɟ ɡɨɧɵ 1 
(45,3 ɤȾ), 2 (42,9ɤȾ) ɢ 5 (35,0ɤȾ) ɫ ɱɚɫɬɨɬɨɣ ɜɫɬɪɟɱɚɟɦɨɫɬɢ 76, 88 
ɢ 72%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 1 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɫɬɟɪɚɡɧɵɯ ɡɨɧ ɫɪɟɞɢ ɡɢɦɨɬɢɩɨɜ  

ɪɟɞɶɤɢ ɩɨɫɟɜɧɨɣ R. sativus 

Ɂɢɦɨɬɢɩ 
Ɂɨɧɚ 1 

45,3 ɤȾ 

Ɂɨɧɚ 2 
42,9 ɤȾ 

Ɂɨɧɚ 3 

39,7 ɤȾ 

Ɂɨɧɚ 4 

37,1 ɤȾ 

Ɂɨɧɚ 5 
35,0 ɤȾ 

Ɂɨɧɚ 6 

32,1 ɤȾ 

Ƚɪ.1 + + + + + - 

Ƚɪ.2 + + + + - - 

Ƚɪ.3 - + + + + - 

Ƚɪ.4 - - + + + + 

Ƚɪ.5 - - + + + - 

Ƚɪ.6 - - + + - - 

ȼɫɟɝɨ ɜ 25 ɨɛɪɚɡɰɚɯ 19 22 25 25 18 1 

ɑɚɫɬɨɬɚ ɡɨɧɵ (%) 76 88 100 100 72 4 

 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ 
ɢɡ ɨɛɧɚɪɭɠɟɧɧɵɯ ɡɢɦɨɬɢɩɨɜ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɨɛɪɚɡɰɨɜ (13 
ɝɟɧɨɬɢɩɨɜ) ɯɚɪɚɤɬɟɪɟɧ ɡɢɦɨɬɢɩ Ƚɪ.1 (52%), ɧɚɢɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡ-

ɧɵɣ ɩɨ ɫɨɫɬɚɜɭ ɢɡɨɮɨɪɦ (5 ɡɨɧ). Ɂɢɦɨɬɢɩɵ Ƚɪ.2, Ƚɪ.3 ɢ Ƚɪ.4 ɞɨɫ-

ɬɚɬɨɱɧɨ ɩɨɥɢɦɨɪɮɧɵ ɩɨ ɫɨɫɬɚɜɭ (ɩɨ 4 ɡɨɧɵ ɢɡɨɮɨɪɦ), ɧɨ ɡɢɦɨɬɢɩ 
Ƚɪ.4 ɹɜɥɹɟɬɫɹ ɪɟɞɤɢɦ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ (4%, 1 ɝɟɧɨɬɢɩ). 
Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢɡ ɪɟɞɤɢɯ ɡɢɦɨɬɢɩɨɜ Ƚɪ.4-Ƚɪ.6, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɤɚɠɞɵɣ ɩɨ ɨɞɧɨɦɭ ɝɟɧɨɬɢɩɭ (ɩɨ 4%), ɡɢɦɨɬɢɩ Ƚɪ.4. ɜɵɞɟɥɹɟɬɫɹ 

ɧɚɥɢɱɢɟɦ ɷɫɬɟɪɚɡɧɨɣ ɢɡɨɮɨɪɦɵ ɡɨɧɵ 6, ɨɬɫɭɬɫɬɜɭɸɳɟɣ ɜ ɨɫɬɚɥɶ-

ɧɵɯ ɡɢɦɨɬɢɩɚɯ.  
Ɍɚɛɥɢɰɚ 2 

Ɂɢɦɨɬɢɩɵ ɪɟɞɶɤɢ ɩɨɫɟɜɧɨɣ R. sativus ɩɨ ɫɨɫɬɚɜɭ ɢɡɨɮɨɪɦ ɷɫɬɟɪɚɡ 

Ɂɢɦɨɬɢɩ 
Ɂɨɧɵ 
ɷɫɬɟɪɚɡ 

ɇɨɦɟɪɚ ɝɟɧɨɬɢɩɨɜ 
ȼɫɟɝɨ 
ɝɟɧɨɬɢɩɨɜ 

ɑɚɫɬɨɬɚ 
ɡɢɦɨɬɢɩɚ, 
% 

Ƚɪ.1 1,2,3,4,5 3,5,6,8,10,11,12,13,14,16,17,23,24 13 52 

Ƚɪ.2 1,2,3,4 18,19,20,21,22,25 6 24 

Ƚɪ.3 2,3,4,5 7,9,15 3 12 

Ƚɪ.4 3,4,5,6 2 1 4 

Ƚɪ.5 3,4,5 4 1 4 

Ƚɪ.6 3,4 1 1 4 

 

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɥɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɫ-

ɬɚɜɥɹɸɬɫɹ ɝɟɧɨɬɢɩɵ, ɨɛɥɚɞɚɸɳɢɟ ɡɢɦɨɬɢɩɚɦɢ Ƚɪ.1-4. ɉɨɥɭɱɟɧ-

ɧɵɟ ɞɚɧɧɵɟ ɨ ɫɩɟɤɬɪɚɯ ɩɨɥɢɦɨɪɮɧɨɫɬɢ ɩɨ ɢɡɨɮɨɪɦɚɦ ɷɫɬɟɪɚɡɵ 
ɡɪɟɥɵɯ ɫɟɦɹɧ ɪɟɞɶɤɢ ɩɨɫɟɜɧɨɣ R.sativus ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 
ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ ɫ ȼɂɊ ɢ Ⱥɝɪɨɮɢɡɢɱɟɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ (ɋ.-ɉɟ-
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ɬɟɪɛɭɪɝ, Ɋɨɫɫɢɹ) ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɮɨɪɦ ɩɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɪɚɡɥɢɱɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ. 

Лиɬераɬɭра: 
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ȼɅɂəɇɂȿ ɋȼȿɌɈȼɈɃ ȾȿɉɊɂȼȺɐɂɂ ɇȺ 
ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɈȿ ɉɈȼȿȾȿɇɂȿ ɂ 

ɋɌɊȿɋɋɈɍɋɌɈɃɑɂȼɈɋɌɖ ɄɊɕɋ ȼ ɈɌɄɊɕɌɈɆ ɉɈɅȿ 

 

Ⱥɥɟɤɫɚɧɞɪ ɄɈɊɅɗɌəɇɍ1,2, Ɇɚɪɢɹ ɊɕȻȺɅɄɈ1,  

ȿɤɚɬɟɪɢɧɚ ȻɍɏȺɊɄɈȼ1 

1 Ɇɨɥɞɚɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
2 ɂɧɫɬɢɬɭɬ ɮɢɡɢɨɥɨɝɢɢ ɢ ɫɚɧɨɤɪɟɚɬɨɥɨɝɢɢ  

 

ɂɡɭɱɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɪɚɡɜɢɬɢɹ ɢ ɩɚɬɨɥɨɝɢɱɟɫ-

ɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɫɬɪɟɫɫɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ ɢ 
ɢɡɭɱɚɟɦɵɯ ɦɟɞɢɤɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɩɪɨɛɥɟɦ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɟɝɨ ɞɢɫɫɚɧɨɝɟɧɧɵɦɢ ɜɥɢɹɧɢɹɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦɢ 
ɪɚɡɜɢɬɢɟ ɧɟɣɪɨɩɫɢɯɢɱɟɫɤɢɯ ɢ ɫɨɦɚɬɨ-ɜɢɫɰɟɪɚɥɶɧɵɯ ɧɚɪɭɲɟɧɢɣ [1]. 

ɋɢɫɬɟɦɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɫɬɪɟɫɫ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɹɦɢ 
ɩɨɜɟɞɟɧɱɟɫɤɢɯ, ɜɟɝɟɬɚɬɢɜɧɵɯ, ɞɜɢɝɚɬɟɥɶɧɵɯ, ɫɟɧɫɨɪɧɵɯ, ɤɨɝɧɢ-

ɬɢɜɧɵɯ ɢ ɞɪɭɝɢɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ [2]. ɇɚ ɨɪɝɚɧɢɡɦ ɠɢ-

ɜɨɬɧɨɝɨ ɢ ɱɟɥɨɜɟɤɚ ɞɟɣɫɬɜɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɨɤɪɭ-

ɠɚɸɳɟɣ ɫɪɟɞɵ, ɯɚɪɚɤɬɟɪ ɜɥɢɹɧɢɹ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ [3]. Ɉɫɜɟɳёɧɧɨɫɬɶ ɦɟɫɬ ɨɛɢɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
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