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ȼ.ȼ. Ʉɚɥɢɬɤɚ, ɞ-ɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɇ.ȼ Ʉɚɩɿɧɨɫ, ɚɫɩɿɪɚɧɬ*

  
Ɍɚɜɪɿɣɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɨɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

(ɦ. Ɇɟɥɿɬɨɩɨɥɶ, ɍɤɪɚʀɧɚ) 
 

ȼɉɅɂȼ ɊȿȽɍɅəɌɈɊȱȼ ɊɈɋɌɍ ȱ ȺɄɌɂȼɇɂɏ ɒɌȺɆȱȼ ɊɂɁɈ-
ȻȱɃ ɇȺ ɉȱȽɆȿɇɌɇɂɃ ɄɈɆɉɅȿɄɋ ɌȺ ɉɊɈȾɍɄɌɂȼɇȱɋɌɖ  

ȽɈɊɈɏɍ ɉɈɋȱȼɇɈȽɈ (Pisum sativum L.) 

 
Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ ɪɨɫɥɢɧ ɿ ɚɤɬɢɜɧɢɯ ɲɬɚɦɿɜ ɪɢɡɨɛɿɣ ɧɚ 

ɩɿɝɦɟɧɬɧɢɣ ɤɨɦɩɥɟɤɫ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɝɨɪɨɯɭ ɩɨɫɿɜɧɨɝɨ (Pisum sativum L.). ȼɫɬɚɧɨ-
ɜɥɟɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ (ȺɄɆ, ɝɭɦɚɤɫɢɞ) ɿ ɛɿɨɩɪɟɩɚɪɚɬɭ (ɪɢɡɨ-
ɛɨɮɿɬ) ɞɥɹ ɩɟɪɟɞɩɨɫɿɜɧɨʀ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɿ ɜɟɝɟɬɭɸɱɢɯ ɪɨɫɥɢɧ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє 
ɧɚ ɜɦɿɫɬ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ, ɫɬɭɩɿɧɶ ɨɤɫɢɞɚɧɬ-
ɧɨɝɨ ɫɬɪɟɫɭ ɬɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ ɜ ɥɢɫɬɿ ɝɨɪɨɯɭ ɩɨɫɿɜɧɨɝɨ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɝɨɪɨɯ ɩɨɫɿɜɧɢɣ, ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ, Ɋɢɡɨɛɨɮɿɬ, ɯɥɨɪɨɮɿɥɢ, 
ɤɚɪɨɬɢɧɨʀɞɢ, ɨɤɫɢɞɚɧɬɧɢɣ ɫɬɪɟɫ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȿɮɟɤɬɢɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ ɩɪɨ-
ɞɭɤɬɢɜɧɿɫɬɶ ɛɨɛɨɜɢɯ ɤɭɥɶɬɭɪ є ɿɧɨɤɭɥɹɰɿɹ ɧɚɫɿɧɧɹ ɚɤɬɢɜɧɢɦɢ ɲɬɚɦɚɦɢ 
ɪɢɡɨɛɿɣ ɬɚ ɨɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɿ ɜɟɝɟɬɭɸɱɢɯ ɪɨɫɥɢɧ ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɭ [1, 
ɫ.352-355]. Ɋɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ ɪɨɫɥɢɧ (ɊɊɊ) ɩɿɞɜɢɳɭɸɬɶ ɫɬɿɣɤɿɫɬɶ ɪɨɫ-
ɥɢɧ ɞɨ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɱɢɧɧɢɤɿɜ ɞɨɜɤɿɥɥɹ, ɳɨ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ 
ɜɪɨɠɚɣɧɿɫɬɶ ɿ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɛɿɥɶɲɨɫɬɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶ-
ɬɭɪ [2, ɫ. 28-41]. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɞɿʀ 
ɊɊɊ ɫɜɿɞɱɚɬɶ ɩɪɨ ɫɬɢɦɭɥɸɜɚɧɧɹ ɧɢɦɢ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɥɢɫ-
ɬɹ ɡɚ ɪɚɯɭɧɨɤ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɥɢɫɬɨɜɨʀ ɩɨɜɟɪɯɧɿ, ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɩɨɫɿɜɭ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿ-
ɫɬɭ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ [2, ɫ. 55-95; 3, ɫ. 263-266]. 

ȼɩɥɢɜ ɚɤɬɢɜɧɢɯ ɲɬɚɦɿɜ ɪɢɡɨɛɿɣ ɧɚ ɩɿɝɦɟɧɬɧɢɣ ɤɨɦɩɥɟɤɫ ɛɨɛɨɜɢɯ 
ɪɨɫɥɢɧ ɜɢɜɱɟɧɢɣ ɧɟɞɨɫɬɚɬɧɶɨ, ɚ ʀɯ ɤɨɦɛɿɧɚɰɿʀ ɡ ɊɊɊ ɞɨɫɥɿɞɠɭɜɚɥɢɫɹ ɩɟ-
ɪɟɜɚɠɧɨ ɧɚ ɮɨɧɿ ɛɿɨɬɢɱɧɨɝɨ ɚɛɨ ɯɿɦɿɱɧɨɝɨ ɫɬɪɟɫɿɜ [2, ɫ. 96-113; 4, ɫ. 
146-158]. 

Ɇɟɬɨɸ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɜɩɥɢɜɭ ɪɿɡɧɢɯ 
ɤɨɦɛɿɧɚɰɿɣ Ɋɢɡɨɛɨɮɿɬɭ ɿ ɊɊɊ (ȺɄɆ, ɝɭɦɚɤɫɢɞ) ɧɚ ɜɦɿɫɬ, ɫɩɿɜɜɿɞɧɨɲɟɧ-
ɧɹ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ ɭ ɥɢɫɬɿ ɝɨɪɨɯɭ ɩɨɫɿɜɧɨɝɨ (Pi-

sum sativum L.) ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɜ ɭɦɨɜɚɯ ɝɿɞɪɨɬɟɪɦɿɱɧɨɝɨ ɫɬɪɟɫɭ.  
Ɇɟɬɨɞɢɤɚ ɞɨɫɥɿɞɠɟɧɶ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɨɫɥɿɞɧɨɦɭ 

ɩɨɥɿ ɇȾȱ ɚɝɪɨɬɟɯɧɨɥɨɝɿɣ ɬɚ ɟɤɨɥɨɝɿʀ Ɍɚɜɪɿɣɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɚɝɪɨɬɟɯ-

                                                           
*
 ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɞ-ɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ ȼ.ȼ. Ʉɚɥɢɬɤɚ 
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ɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜ 2012-2014 ɪɪ. ɍ ɩɨɥɶɨɜɨɦɭ ɞɨɫɥɿɞɿ ɜɢɤɨɪɢ-
ɫɬɨɜɭɜɚɥɢ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɫɨɪɬɭ Ƚɥɹɧɫ (Ɋ.1). 

ʈɪɭɧɬ ɞɨɫɥɿɞɧɨʀ ɞɿɥɹɧɤɢ – ɱɨɪɧɨɡɟɦ ɩɿɜɞɟɧɧɢɣ, ɫɟɪɟɞɧɶɨɫɭɝɥɢɧ-
ɤɨɜɢɣ ɡ ɜɦɿɫɬɨɦ ɝɭɦɭɫɭ (ɡɚ Ɍɸɪɿɧɢɦ) – 2,7%, ɥɟɝɤɨɝɿɞɪɚɥɿɡɨɜɚɧɨɝɨ ɚɡɨ-
ɬɭ (ɡɚ Ʉɨɪɧɮɿɥɞɨɦ) – 71,0 ɦɝ/ɤɝ, ɪɭɯɨɦɨɝɨ ɮɨɫɮɨɪɭ ɿ ɨɛɦɿɧɧɨɝɨ ɤɚɥɿɸ 
(ɡɚ ɑɢɪɢɤɨɜɢɦ) – 137,5 ɿ 179,5 ɦɝ/ɤɝ ɜɿɞɩɨɜɿɞɧɨ. 

Ɇɟɬɟɨɪɨɥɨɝɿɱɧɿ ɭɦɨɜɢ ɜɟɝɟɬɚɰɿɣɧɢɯ ɩɟɪɿɨɞɿɜ ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɹ 
ɧɟɞɨɫɬɚɬɧɶɨɸ ɤɿɥɶɤɿɫɬɸ ɿ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ ɜɢɩɚɞɚɧɧɹ ɨɩɚɞɿɜ ɬɚ ɩɿɞɜɢ-
ɳɟɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ. ɇɚɣɛɿɥɶɲ ɬɪɢɜɚɥɢɣ ɛɟɡɞɨɳɨɜɢɣ ɩɟɪɿɨɞ (11.04-

15.05) ɡ ɩɿɞɜɢɳɟɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɭ 2013 ɪ., ɳɨ ɫɬɚє 
ɯɚɪɚɤɬɟɪɧɢɦ ɞɥɹ ɩɿɜɞɟɧɧɨɫɬɟɩɨɜɨʀ ɡɨɧɢ, ɬɨɦɭ ɪɟɡɭɥɶɬɚɬɢ ɮɿɡɿɨɥɨɝɿɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɿ ɫɚɦɟ ɡɚ ɰɟɣ ɩɟɪɿɨɞ. 

ɍ ɞɨɫɥɿɞɠɟɧɧɿ ɜɢɤɨɪɢɫɬɚɧɿ ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ ɪɨɫɥɢɧ: ɝɭɦɚɤɫɢɞ, 
ɹɤɢɣ ɦɿɫɬɢɬɶ ɫɭɦɿɲ ɬɨɪɮɨɜɢɯ ɝɭɦɚɬɿɜ, ɮɭɥɶɜɚɬɿɜ ɿ ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ, ɞɢɦɟɬɢɥɫɭɥɶɮɨɤɫɢɞ ɿ ɩɪɢɥɢɩɚɱ [5] ɬɚ ɫɢɧɬɟɬɢɱɧɢɣ 
ɩɪɟɩɚɪɚɬ ȺɄɆ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɿɨɧɨɥ, ɞɢɦɟɬɢɥɫɭɥɶɮɨɤɫɢɞ ɿ 
ɩɪɢɥɢɩɚɱ [6]. Ⱦɥɹ ɿɧɨɤɭɥɹɰɿʀ ɧɚɫɿɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɿɤɪɨɛɧɢɣ ɩɪɟ-
ɩɚɪɚɬ ɪɢɡɨɛɨɮɿɬ (ɲɬɚɦ Rhizobium 261-Ȼ, ɬɢɬɪ 5-6 ɦɥɪɞ/ɦɥ) 

ɇɚɫɿɧɧɹ ɨɛɪɨɛɥɹɥɢ ɪɨɛɨɱɢɦɢ ɪɨɡɱɢɧɚɦɢ ɩɪɟɩɚɪɚɬɿɜ ɡɚ ɫɯɟɦɨɸ 
(ɬɚɛɥ. 1), ɿɡ ɪɨɡɪɚɯɭɧɤɭ 20 ɥ ɪɨɡɱɢɧɭ ɧɚ 1 ɬ ɧɚɫɿɧɧɹ. ɉɨɜɬɨɪɧɿɫɬɶ ɜɚɪɿɚɧ-
ɬɿɜ – ɲɟɫɬɢɤɪɚɬɧɚ. ɇɚɫɿɧɧɹ ɜɢɫɿɜɚɥɢ ɧɚ ɞɨɫɥɿɞɧɢɯ ɞɿɥɹɧɤɚɯ ɩɥɨɳɟɸ 5 
ɦ2, ɪɨɡɦɿɳɟɧɢɯ ɦɟɬɨɞɨɦ ɧɟɩɨɜɧɨʀ ɪɟɧɞɨɦɿɡɚɰɿʀ. Ɂɚɯɢɫɧɿ ɫɦɭɝɢ – 30 ɫɦ. 
ɇɨɪɦɚ ɜɢɫɿɜɭ 116 ɫɯɨɠɢɯ ɧɚɫɿɧɢɧ ɧɚ 1 ɦ2. ɍ ɮɚɡɭ 2-3-ɯ ɩɪɢɥɢɫɬɤɿɜ ɧɨɪ-
ɦɭɜɚɥɢ ɝɭɫɬɨɬɭ ɫɬɨɹɧɧɹ ɪɨɫɥɢɧ (95 ɲɬ./ɦ2

). 

ɉɨɡɚɤɨɪɟɧɟɜɭ ɨɛɪɨɛɤɭ ɪɨɫɥɢɧ ɩɪɨɜɨɞɢɥɢ ɭ ɮɚɡɭ ɮɨɪɦɭɜɚɧɧɹ 2-3 

ɩɪɢɥɢɫɬɤɿɜ ɬɚ 5-6-ɬɢ ɩɪɢɥɢɫɬɤɿɜ ɿɡ ɪɨɡɪɚɯɭɧɤɭ 300 ɥ ɪɨɛɨɱɨɝɨ ɪɨɡɱɢɧɭ 
ɧɚ 1 ɝɚ. 

1. ɋɯɟɦɚ ɞɨɫɥɿɞɭ 

ȼɚɪɿɚɧɬ 
ɉɪɟɩɚɪɚɬ, ɧɨɪɦɚ ɜɢɬɪɚɬɢ

Ɉɛɪɨɛɤɚ ɧɚɫɿɧɧɹ, ɥ/ɬ Ɉɛɪɨɛɤɚ ɪɨɫɥɢɧ, ɥ/ɝɚ 

1 (ɤ) ȼɨɞɚ ȼɨɞɚ 

2 Ɋɢɡɨɛɨɮɿɬ , 0,5 ȼɨɞɚ 

3 Ƚɭɦɚɤɫɢɞ , 0,3 Ƚɭɦɚɤɫɢɞ , 0,6 

4 ȺɄɆ, 0,3 ȺɄɆ, 0,5 

5 Ƚɭɦɚɤɫɢɞ , 0,3+ ɪɢɡɨɛɨɮɿɬ , 0,5 Ƚɭɦɚɤɫɢɞ , 0,6 

6 ȺɄɆ, 0,3+ ɪɢɡɨɛɨɮɿɬ , 0,5 ȺɄɆ, 0,5 

Ⱦɥɹ ɨɰɿɧɤɢ ɪɟɚɤɰɿʀ ɩɿɝɦɟɧɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɪɨɫɥɢɧ ɝɨɪɨɯɭ ɧɚ ɞɿɸ 
ɊɊɊ ɿ ɦɿɤɪɨɛɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɜɢɡɧɚɱɚɥɢ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɿɜ a ɿ b ɬɚ ɤɚɪɨɬɢ-
ɧɨʀɞɿɜ ɭ ɚɤɬɢɜɧɨ ɮɭɧɤɰɿɨɧɭɸɱɢɯ ɩɪɢɥɢɫɬɤɚɯ ɭ ɮɚɡɭ 3-ɯ ɩɚɪ ɩɪɢɥɢɫɬɤɿɜ, 
4-ɯ ɩɚɪ ɩɪɢɥɢɫɬɤɿɜ, ɛɭɬɨɧɿɡɚɰɿʀ ɿ ɮɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ. ȼɦɿɫɬ ɩɿɝɦɟɧɬɿɜ 
(ɜ ɦɝ/ɝ) ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ (ɋɊ) ɜɢɡɧɚɱɚɥɢ ɜ ɚɰɟɬɨɧɨɜɢɯ ɜɢɬɹɠɤɚɯ ɫɩɟɤɬ-
ɪɨɮɨɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɩɪɢ ɞɨɜɠɢɧɿ ɯɜɢɥɿ 662 ɿ 644 ɧɦ (ɯɥɨɪɨɮɿɥɢ 
a ɿ b) [7, ɫ. 99-101] ɿ 470 ɧɦ (ɤɚɪɨɬɢɧɨʀɞɢ) [8, ɫ. 615-619] ɧɚ ɫɩɟɤɬɪɨɮɨ-
ɬɨɦɟɬɪɿ «2800 UV/VIS.SPEKTROPHOTOMETR». 
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Ɋɨɡɪɚɯɨɜɭɜɚɥɢ ɱɚɫɬɤɭ ɯɥɨɪɨɮɿɥɿɜ ɭ ɫɜɿɬɥɨɡɛɢɪɚɥɶɧɨɦɭ ɤɨɦɩɥɟɤɫɿ 
(ɋɁɄ) ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɯɥɨɪɨɮɿɥɿɜ, ɹɤ ɜɿɞɧɨɲɟɧɧɹ 
ɩɪɢɪɨɫɬɭ ɦɚɫɢ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ ɪɨɫɥɢɧ ɞɨ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɿɜ ɭ ɩɪɢɥɢɫɬ-
ɤɚɯ ɡɚ ɞɨɛɭ [9, 391-399]. 

 ɋɬɭɩɿɧɶ ɨɤɫɢɞɚɧɬɧɨɝɨ ɫɬɪɟɫɭ, ɳɨ ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɜ ɪɨɫɥɢɧ ɝɨɪɨɯɭ 
ɡɚ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɝɿɞɪɨɬɟɪɦɿɱɧɢɯ ɭɦɨɜ (ȽɌɄ<0,6), ɨɰɿɧɸɜɚɥɢ ɡɚ ɜɦɿɫ-
ɬɨɦ ɦɚɥɨɧɨɜɨɝɨ ɞɿɚɥɶɞɟɝɿɞɭ (ɆȾȺ), ɹɤɢɣ ɜɢɡɧɚɱɚɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬ-
ɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɨɸ ɦɟɬɨɞɢɤɨɸ [7, ɫ. 97-99]. Ɇɚɫɭ 
ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ, ɩɥɨɳɭ ɩɪɢɥɢɫɬɤɿɜ ɬɚ ɱɢɫɬɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟ-
ɡɭ ɜɢɡɧɚɱɚɥɢ ɡɚ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦɢ ɦɟɬɨɞɢɤɚɦɢ [10, 183-185,208]. Ⱦɢ-
ɫɩɟɪɫɿɣɧɢɣ ɬɚ ɤɨɪɟɥɹɰɿɣɧɢɣ ɚɧɚɥɿɡ ɿ ɫɬɚɬɢɫɬɢɱɧɭ ɨɰɿɧɤɭ ɫɟɪɟɞɧɿɯ ɩɨɤɚ-
ɡɧɢɤɿɜ ɩɪɨɜɨɞɢɥɢ ɡɚ ɦɟɬɨɞɢɤɨɸ Ȼ.Ⱥ. Ⱦɨɫɩɟɯɨɜɚ [11, ɫ. 223-256, 269-

297] ɬɚ ɩɪɨɝɪɚɦɨɸ Statistica 6, Excel. 
Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. ɉɿɝɦɟɧɬɧɢɣ ɮɨɧɞ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨɝɨ 

ɚɩɚɪɚɬɭ ɪɨɫɥɢɧ ɜɢɡɧɚɱɚє ɩɨɬɟɧɰɿɣɧɿ ɦɨɠɥɢɜɨɫɬɿ ɭ ɮɨɪɦɭɜɚɧɧɿ ʀɯɧɶɨʀ 
ɛɿɨɥɨɝɿɱɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ. ȼɦɿɫɬ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɿɝɦɟɧɬɿɜ ɭ ɥɢɫɬɿ – 

ɞɭɠɟ ɱɭɬɥɢɜɿ ɩɨɤɚɡɧɢɤɢ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ ɪɨɫɥɢɧ ɿ ʀɯ ɮɨɬɨɫɢɧɬɟɬɢ-
ɱɧɨɝɨ ɚɩɚɪɚɬɭ, ɧɚɩɪɚɜɥɟɧɨɫɬɿ ɚɞɚɩɬɢɜɧɢɯ ɪɟɚɤɰɿʀ ɩɪɢ ɞɿʀ ɫɬɪɟɫɨɜɢɯ 
ɱɢɧɧɢɤɿɜ. 

ɇɚɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɿɜɟɧɶ ɯɥɨɪɨɮɿɥɿɜ a ɿ b ɭ ɩɪɢɥɢɫɬɤɚɯ ɤɨɧɬ-
ɪɨɥɶɧɢɯ ɪɨɫɥɢɧ ɛɭɜ ɫɬɚɛɿɥɶɧɢɣ ɞɨ ɮɚɡɢ ɰɜɿɬɿɧɧɹ ɿ ɥɢɲɟ ɭ ɮɚɡɭ ɮɨɪɦɭ-
ɜɚɧɧɹ ɧɚɫɿɧɧɹ ɜɿɞɛɭɜɚɥɨɫɹ  ɡɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɩɿɝɦɟɧɬɿɜ ɭ ɞɜɚ ɪɚɡɢ 
(ɬɚɛɥ.2).  

ȼɦɿɫɬ ɤɚɪɨɬɢɧɨʀɞɿɜ ɭ ɩɪɢɥɢɫɬɤɚɯ ɜ ɩɟɪɿɨɞ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɪɨɫɬɭ 
ɡɧɢɠɭɜɚɜɫɹ ɧɚ 20 %, ɬɨɞɿ ɹɤ ɭ ɪɟɩɪɨɞɭɤɬɢɜɧɢɣ ɩɟɪɿɨɞ ɡɧɚɱɟɧɧɹ ɰɶɨɝɨ 
ɩɨɤɚɡɧɢɤɚ ɡɦɟɧɲɭɜɚɥɨɫɹ ɜ 2,2 ɪɚɡɚ. Ɉɬɠɟ, ɭ ɮɚɡɭ ɮɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ 
ɮɨɬɨɫɢɧɬɟɬɢɱɧɢɣ ɚɩɚɪɚɬ ɪɨɫɥɢɧ ɡɚɡɧɚɜɚɜ ɡɧɚɱɧɢɯ ɪɭɣɧɭɜɚɧɶ ɭɧɚɫɥɿɞɨɤ 
ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɟɪɨɤɫɢɞɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɯɥɨɪɨɩɥɚɫɬɚɯ. ɉɪɨ ɧɚɹɜɧɿɫɬɶ ɫɢ-
ɥɶɧɨɝɨ ɨɤɫɢɞɚɧɬɧɨɝɨ ɫɬɪɟɫɭ, ɨɛɭɦɨɜɥɟɧɨɝɨ ɧɟɫɩɪɢɹɬɥɢɜɢɦɢ ɝɿɞɪɨɬɟɪ-
ɦɿɱɧɢɦɢ ɭɦɨɜɚɦɢ (ȽɌɄ<0,6), ɫɜɿɞɱɢɬɶ ɞɢɧɚɦɿɤɚ ɡɦɿɧɢ ɜɦɿɫɬɭ ɆȾȺ ɜ 
ɩɪɢɥɢɫɬɤɚɯ ɝɨɪɨɯɭ (ɬɚɛɥ.3). 

ȱɧɨɤɭɥɹɰɿɹ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɪɢɡɨɛɨɮɿɬɨɦ ɞɨɫɬɨɜɿɪɧɨ ɜɩɥɢɜɚɥɚ ɧɚ 
ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ a ɿ ɤɚɪɨɬɢɧɨʀɞɿɜ ɭ ɩɪɢɥɢɫɬɤɚɯ ɥɢɲɟ ɜ ɩɟɪɿɨɞ ɿɧɬɟɧɫɢɜ-
ɧɨɝɨ ɪɨɫɬɭ (3-ɬɹ ɩɚɪɚ ɩɪɢɥɢɫɬɤɿɜ). ȼɟɥɢɱɢɧɚ ɰɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɛɿɥɶɲɢɥɚ-
ɫɹ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ ɧɚ 8 ɿ 11 % ɜɿɞɩɨɜɿɞɧɨ. ȼɦɿɫɬ ɯɥɨɪɨɮɿɥɭ b ɭ 
ɩɪɢɥɢɫɬɤɚɯ ɛɚɤɬɟɪɢɡɨɜɚɧɢɯ ɪɨɫɥɢɧ ɩɪɨɬɹɝɨɦ ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ ɪɨ-
ɡɜɢɬɤɭ ɛɭɜ ɧɢɠɱɢɦ ɧɚ 6 – 16 %, ɚ ɭ ɮɚɡɭ ɮɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɧɚ 18 % 
ɩɟɪɟɜɢɳɭɜɚɜ ɤɨɧɬɪɨɥɶ. Ɂɦɿɧɢ ɭ ɫɤɥɚɞɿ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ ɭɡɝɨɞɠɭ-
ɜɚɥɢ ɡ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɩɟɪɨɤɫɢɞɚɰɿʀ ɥɿɩɿɞɿɜ. Ɍɚɤ, ɦɿɠ ɜɦɿɫɬɨɦ ɯɥɨɪɨɮɿɥɭ 
a ɿ ɆȾȺ ɿɫɧɭɜɚɜ ɨɛɟɪɧɟɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɜ’ɹɡɨɤ ɫɟɪɟɞɧɶɨʀ ɫɢɥɢ (r= - 

0,40 - 0,61). 

Ɍɚɤɿ ɡɦɿɧɢ ɭ ɫɤɥɚɞɿ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ ɛɚɤɬɟɪɢɡɨɜɚɧɢɯ ɪɨɫɥɢɧ 
ɨɛɭɦɨɜɢɥɢ ɡɧɢɠɟɧɧɹ ɱɚɫɬɤɢ ɯɥɨɪɨɮɿɥɿɜ ɭ ɋɁɄ ɿ ɩɿɞɜɢɳɟɧɧɹ ɫɩɿɜɜɿɞɧɨ-
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ɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ a/b ɧɚ 14 % ɜ ɩɟɪɿɨɞ ɚɤɬɢɜɧɨɝɨ ɪɨɫɬɭ ɪɨɫɥɢɧ 
(ɬɚɛɥ. 2). 

ɉɟɪɟɞɩɨɫɿɜɧɚ ɨɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɊɊɊ (ɝɭɦɚɤɫɢɞ, ȺɄɆ) ɜɢɹɜɥɹɥɚ 
ɫɬɢɦɭɥɸɸɱɢɣ ɜɩɥɢɜ ɧɚ ɮɨɧɞ ɯɥɨɪɨɮɿɥɭ a ɿ ɤɚɪɨɬɢɧɨʀɞɿɜ ɭ ɮɚɡɭ 3-ɯ 
ɩɪɢɥɢɫɬɤɿɜ, ɳɨ ɜɢɤɥɢɤɚɥɨ ɛɿɥɶɲɟ ɡɧɢɠɟɧɧɹ ɱɚɫɬɤɢ ɯɥɨɪɨɮɿɥɿɜ ɭ ɋɁɄ ɿ 
ɩɿɞɜɢɳɟɧɧɹ ɯɥɨɪɨɮɿɥɶɧɨɝɨ ɿɧɞɟɤɫɭ (a/b),ɨɫɨɛɥɢɜɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ȺɄɆ (ɬɚɛɥ.2).   

2. ȼɦɿɫɬ ɩɿɝɦɟɧɬɿɜ ɭ ɩɪɢɥɢɫɬɤɚɯ ɝɨɪɨɯɭ ɡɚɥɟɠɧɨ ɜɿɞ ɞɿʀ ɊɊɊ ɿ ɚɤɬɢɜ-
ɧɢɯ ɪɢɡɨɛɿɣ, Ɇ ± m, n = 10 

ȼɚɪɿɚɧɬ 

ɏɥɨɪɨɮɿɥɢ, ɦɝ/ɝ  Ʉɚɪɨɬɢɧɨʀɞɢ, 
ɦɝ/ɝ  

ɋɁɄ,     
% bɏɥ

ɚɏɥ
.

.

.

.

Ʉɚɪɨɬ
baɏɥ

a b ɚ + b 

1 2 3 4 5 6 7 8 

Ɍɪɟɬɹ ɩɚɪɚ ɩɪɢɥɢɫɬɤɿɜ 

Ʉɨɧɬɪɨɥɶ 7,92±0,33 2,89±0,32 10,81±0,6 3,46±0,16 58,8 2,74 3,12 

Ɋɢɡɨɛɨɮɿɬ  8,52±0,37* 2,71±0,23 11,23±0,55 3,84±0,12* 53,1 3,14 2,92 

Ƚɭɦɚɤɫɢɞ 8,51±0,27* 2,77±0,18 11,28±0,44 3,70±0,02* 54,0 3,07 3,05 

ȺɄɆ 8,32±0,35 2,56±0,07 10,88±0,38 3,72±0,23 51,8 3,25 2,92 

Ƚɭɦɚɤɫɢɞ + 
ɪɢɡɨɛɨɮɿɬ  

8,70±0,45* 2,81±0,36 11,51±0,80 3,80±0,16 53,7 3,10 3,03 

ȺɄɆ + ɪɢɡɨ-
ɛɨɮɿɬ 

8,86±0,36* 2,63±0,11 11,49±0,46 3,93±0,15* 50,4 3,37 2,92 

ɑɟɬɜɟɪɬɚ ɩɚɪɚ ɩɪɢɥɢɫɬɤɿɜ 

Ʉɨɧɬɪɨɥɶ 7,80±0,36 2,57±0,11 10,37±0,40 3,12±0,17 54,5 3,04 3,32 

Ɋɢɡɨɛɨɮɿɬ  7,61±0,36 2,19±0,13 9,80±0,49* 3,05±0,15 49,2 3,47 3,21 

Ƚɭɦɚɤɫɢɞ 8,19±0,46 2,61±0,12 10,80±0,98 2,93±0,23 53,2 3,14 3,67 

ȺɄɆ 7,97±0,15 2,52±0,08 10,49±0,11 3,22±0,09 52,9 3,16 3,25 

Ƚɭɦɚɤɫɢɞ + 
ɪɢɡɨɛɨɮɿɬ  

8,37±0,47 2,58±0,22 10,95±0,69 3,42±0,18 51,8 3,24 3,20 

ȺɄɆ + ɪɢɡɨ-
ɛɨɮɿɬ 

8,11±0,71 2,63±0,24 10,74±0,95 3,22±0,24 53,9 3,08 3,34 

Ȼɭɬɨɧɿɡɚɰɿɹ 

Ʉɨɧɬɪɨɥɶ 7,73±0,81 2,76±0,32 10,50±1,13 2,80±0,35 57,8 2,80 3,75 

Ɋɢɡɨɛɨɮɿɬ  7,40±0,49 2,32±0,17* 9,71±0,39 2,73±0,29 52,6 3,19 3,55 

Ƚɭɦɚɤɫɢɞ 9,09±0,27* 3,18±0,10 12,27±0,36 3,22±0,08 57,0 2,86 3,81 

ȺɄɆ 7,68±0,21 2,46±0,06 10,14±0,17 2,56±0,17 53,4 3,12 3,96 

Ƚɭɦɚɤɫɢɞ + 
ɪɢɡɨɛɨɮɿɬ  

6,95±0,66 2,26±0,22 9,21±0,94 2,42±0,16 54,0 3,08 3,81 

ȺɄɆ + ɪɢɡɨ-
ɛɨɮɿɬ  

7,01±0,45 2,88±0,24 9,89±0,91 2,40±0,22 64,1 2,43  4,12 
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ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 2 

1 2 3 4 5 6 7 8 

Ɏɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ 

Ʉɨɧɬɪɨɥɶ 3,90±0,47 1,46±0,30 5,36±0,77 1,45±0,04 59,9 2,67 3,70 

Ɋɢɡɨɛɨɮɿɬ  4,49±0,39 1,72±0,17* 6,22±0,56 1,54±0,14 60,8 2,61 4,04 

Ƚɭɦɚɤɫɢɞ 4,50±0,43* 1,83±0,20 6,33±0,62* 1,49±0,15 63,6 2,46 4,25 

ȺɄɆ 5,51±0,53* 1,78±0,18 7,28±0,81* 1,48±0,22 53,8 3,10 4,92 

Ƚɭɦɚɤɫɢɞ + 
ɪɢɡɨɛɨɮɿɬ  

4,38±0,24 1,56±0,14 5,95±0,47 1,47±0,09 57,8 2,81 4,05 

ȺɄɆ + ɪɢɡɨ-
ɛɨɮɿɬ  

5,45±0,58 2,10±0,24* 7,55±0,80* 1,57±0,21 61,2 2,59 4,81 

__________________ 
*ȼɿɪɨɝɿɞɧɿɫɬɶ ɪɿɡɧɢɰɿ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ, Ɋ≤0,05. 

 

3. ȼɦɿɫɬ ɆȾȺ ɜ ɩɪɢɥɢɫɬɤɚɯ ɝɨɪɨɯɭ ɡɚɥɟɠɧɨ ɜɿɞ ɞɿʀ ɊɊɊ ɿ ɚɤɬɢɜɧɢɯ 
ɲɬɚɦɿɜ ɪɢɡɨɛɿɣ ɧɦɨɥɶ/ɝ  ɋɊ, Ɇ ± m, n =10 

 

Ɏɚɡɚ ɪɨɡɜɢ-
ɬɤɭ 

 

ȼɚɪɿɚɧɬ 

Ʉɨɧɬɪɨɥɶ Ɋɢɡɨɛɨɮɿɬ  Ƚɭɦɚɤɫɢɞ ȺɄɆ Ƚɭɦɚɤɫɢɞ 
+ ɪɢɡɨ-
ɛɨɮɿɬ   

ȺɄɆ + 
ɪɢɡɨɛɨɮɿɬ   

ɋɯɨɞɢ 459,2±27,
0 

457,7±20,5 514,4±23,4
* 

528,3±36,4
* 

444,2±25,
4 

437,0±14,6 

Ɍɪɟɬɹ ɩɚɪɚ 
ɩɪɢɥɢɫɬɤɿɜ  

224,6±17,
1 

176,5±10,2
* 

223,4±2,2 233,2±14,1 205,0±0,7 203,8±5,7 

ɑɟɬɜɟɪɬɚ 
ɩɚɪɚ ɩɪɢ-
ɥɢɫɬɤɿɜ  

272,2±7,3 228,1±10,1
* 

223,4±2,2* 233,2±14,1
* 

205,0±0,7
* 

203,8±5,7* 

ɒɨɫɬɚ ɩɚɪɚ 
ɩɪɢɥɢɫɬɤɿɜ 

214,5±8,1 268,1±13,1
* 

266,5±13,3
* 

278,2±16,1
* 

218,2±10,
2 

317,7±13,3
* 

Ȼɭɬɨɧɿɡɚɰɿɹ 491,4±10,
2 

445,2±3,9* 315,8±0,5* 320,0±8,5* 293,7±5,6
* 

290,3±5,4* 

ɐɜɿɬɿɧɧɹ 330,6±12,
1 

293,2±12,6
* 

314,8±15,8 399,9±17,4
* 

285,6±9,9
* 

318,6±15,6 

Ɏɨɪɦɭɜɚɧ-
ɧɹ ɧɚɫɿɧɧɹ  

249,0±0,9 215,2±0,4* 224,7±1,4* 194,7±4,6* 191,4±3,5
* 

228,4±1,3* 

_________________ 
*ȼɿɪɨɝɿɞɧɿɫɬɶ ɪɿɡɧɢɰɿ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ, Ɋ≤0,05. 

 

Ⱥɧɚɥɨɝɿɱɧɿ ɡɦɿɧɢ ɭ ɫɤɥɚɞɿ ɬɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɩɿɝɦɟɧɬɿɜ ɜɿɞɛɭɜɚɥɢ-
ɫɹ ɩɪɢ ɨɛɩɪɢɫɤɭɜɚɧɧɿ ɜɟɝɟɬɭɸɱɢɯ ɪɨɫɥɢɧ ɪɨɡɱɢɧɚɦɢ ɊɊɊ. ɇɚɣɛɿɥɶɲɢɣ 
ɫɬɢɦɭɥɸɸɱɢɣ ɜɩɥɢɜ ɧɚ ɩɿɝɦɟɧɬɧɢɣ ɮɨɧɞ ɦɚɥɨ ɞɜɨɪɚɡɨɜɟ ɨɛɩɪɢɫɤɭɜɚɧ-
ɧɹ ɪɨɫɥɢɧ ɊɊɊ ɝɭɦɚɤɫɢɞ. Ɍɚɤ ɭ ɮɚɡɭ ɛɭɬɨɧɿɡɚɰɿʀ ɜɦɿɫɬ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝ-
ɦɟɧɬɿɜ ɭ ɬɚɤɢɯ ɪɨɫɥɢɧ ɩɟɪɟɜɢɳɭɜɚɜ ɤɨɧɬɪɨɥɶ ɧɚ 15 –  

18 %. 

ɋɭɦɿɫɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɢɡɨɛɨɮɿɬɭ ɿ ɊɊɊ ɞɥɹ ɩɟɪɟɞɩɨɫɿɜɧɨʀ ɨɛɪɨɛ-
ɤɢ ɧɚɫɿɧɧɹ ɨɛɭɦɨɜɢɥɨ ɡɛɿɥɶɲɟɧɧɹ ɫɬɢɦɭɥɸɸɱɨɝɨ ɟɮɟɤɬɭ ɳɨɞɨ ɯɥɨɪɨ-
ɮɿɥɭ a ɿ ɤɚɪɨɬɢɧɨʀɞɿɜ ɧɚ 10 – 14 %. Ɉɞɧɨɪɚɡɨɜɟ ɨɛɩɪɢɫɤɭɜɚɧɧɹ ɛɚɤɬɟɪɢ-
ɡɨɜɚɧɢɯ ɪɨɫɥɢɧ ɪɨɡɱɢɧɚɦɢ ɊɊɊ ɮɚɤɬɢɱɧɨ ɧɟ ɜɩɥɢɜɚɥɨ ɧɚ ɩɿɝɦɟɧɬɧɢɣ 
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ɮɨɧɞ, ɚ ɞɜɨɪɚɡɨɜɟ ɨɛɩɪɢɫɤɭɜɚɧɧɹ ɨɛɭɦɨɜɢɥɨ ɡɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɩɥɚɫɬɢɞ-
ɧɢɯ ɩɿɝɦɟɧɬɿɜ. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɡɚ ɞɿʀ ɪɢɡɨɛɨɮɿɬɭ ɫɭɦɿɫɧɨ ɡ ȺɄɆ ɭ ɮɚɡɭ ɛɭ-
ɬɨɧɿɡɚɰɿʀ ɿ ɮɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɡɧɢɠɟɧɧɹ ɫɩɿɜɜɿɞɧɨɲɟɧ-
ɧɹ ɯɥɨɪɨɮɿɥɿɜ a/b, ɚ ɱɚɫɬɤɚ ɯɥɨɪɨɮɿɥɿɜ ɭ ɋɁɄ ɡɛɿɥɶɲɭɜɚɥɚɫɹ ɞɨ 64 %. ɐɟ 
ɩɨɜ’ɹɡɚɧɨ ɡ ɤɪɚɳɨɸ ɚɞɚɩɬɚɰɿєɸ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ɞɨ ɫɬɪɟɫɨ-
ɜɢɯ ɭɦɨɜ ɭ ɧɚɣɛɿɥɶɲ ɤɪɢɬɢɱɧɿ ɩɟɪɿɨɞɢ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ, ɧɚ ɳɨ ɜɤɚɡɭ-
ɸɬɶ ɿɧɲɿ ɚɜɬɨɪɢ [12,ɫ. 39-46]. Ⱥɧɬɢɫɬɪɟɫɨɜɚ ɞɿɹ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɭ ȺɄɆ 
ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɬɚɤɨɠ ɡɛɿɥɶɲɟɧɧɹɦ ɜ 1,3 ɪɚɡɚ, ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ, 
ɩɿɝɦɟɧɬɧɨɝɨ ɿɧɞɟɤɫɭ (ɯɥ. a+b/ɤɚɪɚɬ.) (ɬɚɛɥ.2) ɿ ɡɧɢɠɟɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɩɟɪɟɤɢɫɧɢɯ ɩɪɨɰɟɫɿɜ (ɬɚɛɥ.3). 

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɬɚɤɨɠ ɟɮɟɤɬɢɜɧɿɫɬɸ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɯɥɨɪɨɮɿɥɿɜ, ɹɤɚ ɨɰɿɧɸєɬɶɫɹ ɦɚɫɨɸ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ, 
ɚɫɢɦɿɥɶɨɜɚɧɨɸ ɜ ɪɨɫɥɢɧɿ ɨɞɢɧɢɰɟɸ ɯɥɨɪɨɮɿɥɿɜ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ [9,ɫ. 
391-399]. ɍ ɪɨɫɥɢɧ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɚɪɿɚɧɬɚ ɧɚɣɛɿɥɶɲɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ 
ɯɥɨɪɨɮɿɥɿɜ ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ ɭ ɩɟɪɿɨɞ ɰɜɿɬɿɧɧɹ – ɮɨɪɦɭɜɚɧɧɹ ɧɚɫɿɧɧɹ  
(77,4 ɦɝ/ɦɝ ɡɚ ɞɨɛɭ) (ɪɢɫ.1). ɇɢɡɶɤɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɯɥɨɪɨɮɿɥɿɜ  
(26,7 ɦɝ/ɦɝ ɡɚ ɞɨɛɭ) ɭ ɩɟɪɿɨɞ ɿɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɭ ɪɨɫɥɢɧ ɨɛɭɦɨɜɥɟɧɚ ɧɟ-
ɫɬɚɱɟɸ ɜɨɥɨɝɢ ɿ ɩɿɞɜɢɳɟɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ  (ȽɌɄ < 0,12). 

ȱɧɨɤɭɥɹɰɿɹ ɧɚɫɿɧɧɹ ɚɤɬɢɜɧɢɦɢ ɲɬɚɦɚɦɢ ɪɢɡɨɛɿɣ ɜ ɰɿɥɨɦɭ ɧɟɝɚɬɢ-
ɜɧɨ ɜɩɥɢɧɭɥɚ ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɯɥɨɪɨɮɿɥɿɜ. ɇɚɜɿɬɶ ɡɚ ɫɩɪɢɹɬɥɢɜɢɯ 
ɭɦɨɜ ɰɟɣ ɩɨɤɚɡɧɢɤ ɭ ɛɚɤɬɟɪɢɡɨɜɚɧɢɯ ɪɨɫɥɢɧ ɛɭɜ ɭ 1,5 ɪɚɡɚ ɦɟɧɲɢɦ ɩɨ-
ɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ (ɪɢɫ.1). 

 
Ɋɢɫ. 1. ȼɩɥɢɜ ɊɊɊ ɿ ɚɤɬɢɜɧɢɯ ɲɬɚɦɿɜ ɪɢɡɨɛɿɣ ɧɚ ɩɪɨɞɭɤɬɢɜ-

ɧɿɫɬɶ ɯɥɨɪɨɮɿɥɿɜ ɭ  ɩɪɢɥɢɫɬɤɚɯ ɝɨɪɨɯɭ, n=10 
 

Ɉɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɿ ɜɟɝɟɬɭɸɱɢɯ ɪɨɫɥɢɧ ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɭ ɝɭɦɚɤ-
ɫɢɞ ɿ ȺɄɆ ɭ ɰɿɥɨɦɭ ɩɿɞɜɢɳɭɜɚɥɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɯɥɨɪɨɮɿɥɿɜ ɧɚ 16 ɿ 13 
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% ɜɿɞɩɨɜɿɞɧɨ, ɚɥɟ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɪɿɚɰɿʀ ɰɶɨɝɨ ɩɨɤɚɡɧɢɤɚ ɡɚ ɫɬɚɞɿɹɦɢ ɪɨɡ-
ɜɢɬɤɭ ɞɨɫɹɝɚɥɢ 50 – 59 %. ȼɢɤɨɪɢɫɬɚɧɧɹ ɊɊɊ ɫɭɦɿɫɧɨ ɡ ɪɢɡɨɛɨɮɿɬɨɦ 
ɡɧɢɠɭɜɚɥɨ ɤɨɟɮɿɰɿєɧɬ ɜɚɪɿɚɰɿʀ ɞɨ 20-29 %, ɳɨ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɥɨ ɧɚ 
ɛɿɨɥɨɝɿɱɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɝɨɪɨɯɭ (ɪɢɫ.2). Ɉɬɠɟ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɚɤɬɟɪɢ-
ɡɚɰɿʀ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɫɭɦɿɫɧɨ ɡ ɊɊɊ ɡɚɛɟɡɩɟɱɭɜɚɥɨ ɛɿɥɶɲ ɫɬɚɛɿɥɶɧɢɣ 
ɟɮɟɤɬ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɝɿɞɪɨɬɟɪɦɿɱɧɢɯ ɭɦɨɜ ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥɶɬɭɪɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɪɢɡɨɛɨɮɿɬɭ ɿ ɊɊɊ ɞɥɹ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɫɭɬɬєɜɨ 
ɜɩɥɢɜɚɥɨ ɧɚ ɱɢɫɬɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ (ɑɉɎ) (ɪɢɫ.2). ɍ ɮɚɡɭ 3 
– 4-ʀ ɩɚɪɢ ɩɪɢɥɢɫɬɤɿɜ ɑɉɎ ɩɟɪɟɜɢɳɭɜɚɥɚ ɤɨɧɬɪɨɥɶ ɧɚ 23 – 48 % ɡɚɥɟɠ-
ɧɨ ɜɿɞ ɫɤɥɚɞɭ ɩɪɟɩɚɪɚɬɿɜ. ɉɿɫɥɹ ɞɜɨɤɪɚɬɧɨʀ ɨɛɪɨɛɤɢ ɪɨɫɥɢɧ ɛɿɨɚɤɬɢɜ-
ɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɑɉɎ ɡɪɨɫɬɚɥɚ ɧɚ 25 – 67 %. ȼ ɪɟɩɪɨɞɭɤɬɢɜɧɢɣ ɩɟɪɿɨɞ 
ɪɨɡɜɢɬɤɭ ɫɬɢɦɭɥɸɸɱɢɣ ɟɮɟɤɬ (35 %) ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɥɢɲɟ ɩɪɢ ɜɢɤɨɪɢɫ-
ɬɚɧɧɿ ɊɊɊ. 

ɇɚɦɢ ɜɫɬɚɧɨɜɥɟɧɨ ɫɢɥɶɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɜ'ɹɡɨɤ ɦɿɠ ɑɉɎ ɿ ɩɪɨ-
ɞɭɤɬɢɜɧɿɫɬɸ ɯɥɨɪɨɮɿɥɿɜ r = 0,92 - 0,98 ɧɚ ɜɫɿɯ ɫɬɚɞɿɹɯ ɪɨɡɜɢɬɤɭ ɝɨɪɨɯɭ 
(ɪɢɫ. 2). ɍ ɬɨɣ ɠɟ ɱɚɫ ɦɿɠ ɑɉɎ ɿ ɜɦɿɫɬɨɦ ɯɥɨɪɨɮɿɥɿɜ ɫɢɥɶɧɢɣ ɤɨɪɟɥɹ-
ɰɿɣɧɢɣ ɡɜ'ɹɡɨɤ (r = 0,83) ɜɫɬɚɧɨɜɥɟɧɨ ɥɢɲɟ ɜ ɩɟɪɿɨɞ ɿɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɭ 
ɪɨɫɥɢɧ. Ɋɨɡɪɚɯɨɜɚɧɚ ɧɚɦɢ ɱɚɫɬɤɚ ɜɩɥɢɜɭ ɪɢɡɨɛɨɮɿɬɭ ɿ ɊɊɊ ɧɚ ɛɿɨɥɨɝɿɱ-
ɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɝɨɪɨɯɭ ɭ ɜɟɝɟɬɚɬɢɜɧɢɣ ɩɟɪɿɨɞ ɫɬɚɧɨɜɢɥɚ 71 %, ɚ ɜ 
ɪɟɩɪɨɞɭɤɬɢɜɧɢɣ – ɡɧɢɠɭɜɚɥɚɫɹ ɞɨ 51 %, ɳɨ ɭɡɝɨɞɠɭєɬɶɫɹ ɡɿ ɜɫɬɚɧɨɜɥɟ-
ɧɢɦɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɹɦɢ ɜɩɥɢɜɭ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟ-
ɱɨɜɢɧ ɧɚ ɫɤɥɚɞ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɚɤɬɢɜɧɿɫɬɶ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ. ɍ 
ɜɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ ɪɨɡɜɢɬɤɭ ɞɨɫɥɿɞɠɭɜɚɧɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɪɟɱɨɜɢ-
ɧɢ ɫɬɢɦɭɥɸɸɬɶ ɮɨɬɨɫɢɧɬɟɬɢɱɧɭ ɚɤɬɢɜɧɿɫɬɶ ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɛɿɥɶɲɟɧɧɹ 
ɛɿɨɥɨɝɿɱɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɝɨɪɨɯɭ ɡɚ ɪɚɯɭɧɨɤ ɩɿɞɜɢɳɟɧɧɹ ɹɤ ɜɦɿɫɬɭ 
ɯɥɨɪɨɮɿɥɿɜ, ɬɚɤ ɿ ʀɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ. ȼ ɪɟɩɪɨɞɭɤɬɢɜɧɢɣ ɩɟɪɿɨɞ ɪɨɡɜɢɬɤɭ 
ɛɿɨɥɨɝɿɱɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɪɨɫɥɢɧ ɡɛɿɥɶɲɭєɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɡɚɜɞɹɤɢ 
ɩɿɞɜɢɳɟɧɧɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɯɥɨɪɨɮɿɥɿɜ. 

 
Ɋɢɫ. 2 ȼɩɥɢɜ ɊɊɊ ɿ ɚɤɬɢɜɧɢɯ ɲɬɚɦɿɜ ɪɢɡɨɛɿɣ ɧɚ ɱɢɫɬɭ ɩɪɨɞɭɤ-
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ȼɢɫɧɨɜɤɢ. 1. ɇɚɣɛɿɥɶɲɢɣ ɫɬɢɦɭɥɸɸɱɢɣ ɜɩɥɢɜ ɧɚ ɩɿɝɦɟɧɬɧɢɣ 
ɮɨɧɞ є ɩɟɪɟɞɩɨɫɿɜɧɚ ɨɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɿ ɜɟɝɟɬɭɸɱɢɯ ɪɨɫɥɢɧ ɊɊɊ ɝɭɦɚɤ-
ɫɢɞ ɿ ȺɄɆ, ɳɨ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɜɦɿɫɬɭ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧɬɿɜ ɧɚ 15 – 

18 % ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɭɦɚɤɫɢɞɭ ɬɚ ɡɛɿɥɶ-
ɲɟɧɧɸ ɜ 1,3 ɪɚɡɚ ɯɥɨɪɨɮɿɥɶɧɨɝɨ ɿɧɞɟɤɫɭ (a/b) ɡɚ ɞɿʀ ȺɄɆ . 

2. Ⱦɨɜɟɞɟɧɚ ɚɧɬɢɫɬɪɟɫɨɜɚ ɞɿɹ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɭ ȺɄɆ ɧɚ ɪɨɫɥɢɧɢ 
ɝɨɪɨɯɭ, ɳɨ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɡɧɚɱɧɢɦ ɡɧɢɠɟɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɟɪɟɤɢ-
ɫɧɢɯ ɩɪɨɰɟɫɿɜ ɬɚ ɭɡɝɨɞɠɭєɬɶɫɹ ɡɿ ɡɦɿɧɚɦɢ ɭ ɫɤɥɚɞɿ ɩɥɚɫɬɢɞɧɢɯ ɩɿɝɦɟɧ-
ɬɿɜ.  

3. ȼɢɤɨɪɢɫɬɚɧɧɹ ɝɭɦɚɤɫɢɞɭ ɿ ȺɄɆ ɞɥɹ ɿɧɤɪɭɫɬɚɰɿʀ ɧɚɫɿɧɧɹ ɬɚ ɩɨ-
ɡɚɤɨɪɟɧɟɜɨʀ ɨɛɪɨɛɤɢ ɪɨɫɥɢɧ ɝɨɪɨɯɭ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 
ɯɥɨɪɨɮɿɥɿɜ ɧɚ 16-13 % ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɨɧɬɪɨɥɸ, ɩɪɨɬɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɚ-
ɤɬɟɪɢɡɚɰɿʀ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɫɭɦɿɫɧɨ ɡ ɊɊɊ ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲ ɫɬɚɛɿɥɶɧɢɣ 
ɟɮɟɤɬ. 

4. Ɂɚɫɬɨɫɭɜɚɧɧɹ  ɪɢɡɨɛɨɮɿɬɭ ɿ ɊɊɊ ɞɥɹ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɬɚ ɜɟɝɟɬɭ-
ɸɱɢɯ ɪɨɫɥɢɧ ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɧɚ ɱɢɫɬɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ. ɍ 
ɮɚɡɭ 3 – 4-ʀ ɩɚɪɢ ɩɪɢɥɢɫɬɤɿɜ  ɑɉɎ ɩɟɪɟɜɢɳɭɜɚɥɚ ɤɨɧɬɪɨɥɶ ɧɚ 23 – 48 

%, ɩɿɫɥɹ ɞɜɨɤɪɚɬɧɨʀ ɩɨɡɚɤɨɪɟɧɟɜɨʀ ɨɛɪɨɛɤɢ – ɧɚ 25 – 67 % ɡɚɥɟɠɧɨ ɜɿɞ 
ɫɤɥɚɞɭ ɩɪɟɩɚɪɚɬɿɜ. ȼɫɬɚɧɨɜɥɟɧɨ ɫɢɥɶɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɜ'ɹɡɨɤ ɦɿɠ ɱɢɫ-
ɬɨɸ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɮɨɬɨɫɢɧɬɟɡɭ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɯɥɨɪɨɮɿɥɿɜ r = 0,92-

0,98 ɧɚ ɜɫɿɯ ɫɬɚɞɿɹɯ ɪɨɡɜɢɬɤɭ ɝɨɪɨɯɭ ɬɚ ɦɿɠ ɑɉɎ ɿ ɜɦɿɫɬɨɦ ɯɥɨɪɨɮɿɥɿɜ (r 

= 0,83) – ɜ ɩɟɪɿɨɞ ɿɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɭ ɪɨɫɥɢɧ. 
ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɂɏ ȾɀȿɊȿɅ 

1. Ȼɢɨɪɟɝɭɥɹɰɢɹ ɦɢɤɪɨɛɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ: ɦɨɧɨɝɪɚɮɿɹ / 
Ƚ.Ⱥ. ɂɭɬɢɧɫɤɚɹ, ɋ.Ɇ. ɉɨɧɨɦɚɪɟɧɤɨ, ȿ.ɂ. Ⱥɧɞɪɟɥɸɤ ɢ ɞɪ.; ɩɨɞ ɨɛɳɟɣ 
ɪɟɞ. Ƚ.Ⱥ. ɂɭɬɢɧɫɤɨɣ, ɋ.ɉ. ɉɨɧɨɦɚɪɟɧɤɨ. - Ʉ.: ɇɢɱɥɚɜɚ, 2010. – 464 ɫ. 

2. Ȼɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ ɜ ɪɨɫɥɢɧɧɢɰɬɜɿ: ɧɚɜɱ. ɩɨɫɿɛɧɢɤ 
/ Ɂ.Ɇ. Ƚɪɢɰɚєɧɤɨ, ɋ.ɉ. ɉɨɧɨɦɚɪɟɧɤɨ, ȼ.ɉ. Ʉɚɪɩɟɧɤɨ, ȱ.Ȼ. Ʌɟɨɧɬɸɤ; ɡɚ 
ɪɟɞ. Ɂ.Ɇ. Ƚɪɢɰɚєɧɤɨ. – Ʉ.: ɁȺɌ ɇɿɱɥɚɜɚ, 2008, 352 ɫ. 

3. ȼɥɢɹɧɢɟ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɡɟɥɟɧɵɯ ɢ ɠɟɥ-
ɬɵɯ ɩɢɝɦɟɧɬɨɜ ɜ ɥɢɫɬɶɹɯ ɡɟɪɧɨɜɵɯ ɢ ɡɟɪɧɨɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ /  

ȼ.ȼ. ɉɪɨɧɶɤɨ, Ⱥ.ȼ. Ȼɟɥɹɟɜ, Ʉ.ȼ. Ʉɨɪɫɚɤɨɜ // Ɇɚɬɟɪɢɚɥɵ II Ɇɟɠɞɭɧɚɪ. 

ɧɚɭɱ. – ɩɪɚɤɬ. ɤɨɧɮ.; ɩɨɞ. ɪɟɞ. ɂ.Ʌ. ȼɨɪɨɬɧɿɤɨɜɚ. – ɎȽȻɈɍ ȼɉɈ «ɋɚɪɚ-
ɬɨɜɫɶɤɢɣ ȽȺɍ», ɋɚɪɚɬɨɜ, 2011. -  ɋ. 263-266. 

4. Ʉɨɥɨɦɿєɰɶ Ʌ. ɉ. ȼɩɥɢɜ ɜɿɪɭɫɧɨʀ ɿɧɮɟɤɰɿʀ ɧɚ ɪɨɫɥɢɧɢ ɝɨɪɨɯɭ 
ɡɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɤɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɪɢɡɨɝɭɦɿɧɭ ɿ ɩɨɥɿɦɿɤɫɨɛɚɤɬɟɪɢɧɭ 
/ Ʌ. ɉ. Ʉɨɥɨɦɿєɰɶ, Ɉ. Ɉ. Ⱦɦɢɬɪɭɤ , Ʌ. Ɇ. Ɍɨɤɦɚɤɨɜɚ , ɇ. Ɇ.  Ȼɥɢɡɧɸɤ   // 

ɋ.-ɝ. ɦɿɤɪɨɛɿɨɥɨɝɿɹ : ɦɿɠɜɿɞ. ɬɟɦɚɬ. ɧɚɭɤ. ɡɛ. — ɑɟɪɧɿɝɿɜ : ɐɇɌȿȱ, 2010. 

– ȼɢɩ. 11 , ɋ. 146-158. 

5. ɉɚɬ.83091 ɍɤɪɚʀɧɚ. Ʉɨɦɩɨɡɢɰɿɹ ɞɥɹ ɩɟɪɟɞɩɨɫɿɜɧɨʀ ɨɛɪɨɛɤɢ 
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Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1985. – 351 ɫ. 
12. Ƚɨɥɨɜɤɨ Ɍ.Ʉ. ɉɢɝɦɟɧɬɧɵɣ ɤɨɦɩɥɟɤɫ ɪɚɫɬɟɧɢɣ ɩɪɢɪɨɞɧɨɣ 

ɮɥɨɪɵ ɟɜɪɨɩɟɣɫɤɨɝɨ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɚ / Ɍ.Ʉ. Ƚɨɥɨɜɤɨ, ɂ.ȼ. Ⱦɚɥɶɤɷ,  
Ɉ.ȼ Ⱦɵɦɨɜɚ, ɂ.Ƚ. Ɂɚɯɨɠɢɣ, Ƚ.ɇ. Ɍɚɛɚɥɟɧɤɨɜɚ // ɂɡɜɟɫɬɢɹ Ʉɨɦɢ ɧɚɭɱɧɨ-
ɝɨ ɰɟɧɬɪɚ ɍɪɈ ɊȺɇ. – 2010. – № 1. – ɋ. 39–46. 

ɋɬɚɬɬɹ ɧɚɞɿɣɲɥɚ ɞɨ ɪɟɞɚɤɰɿʀ 
24.09.2015 

 
ȼ.ȼ. Ʉɚɥɢɬɤɚ, ɞ-ɪ ɫ.-ɯ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ɇ.ȼ. Ʉɚɩɢɧɨɫ, ɚɫɩɢɪɚɧɬ  
Ɍɚɜɪɢɱɟɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɝ. Ɇɟɥɢɬɨɩɨɥɶ, ɍɤɪɚɢɧɚ 

 

ȼɅɂəɇɂȿ ɊȿȽɍɅəɌɈɊɈȼ ɊɈɋɌȺ ɂ ȺɄɌɂȼɇɕɏ ɒɌȺɆɆɈȼ ɊɂɁɈȻɂɃ 
ɇȺ ɉɂȽɆȿɇɌɇɕɃ ɄɈɆɉɅȿɄɋ ɂ ɉɊɈȾɍɄɌɂȼɇɈɋɌɖ ȽɈɊɈɏȺ ɉɈ-

ɋȿȼɇɈȽɈ (Pisum sativum L.) 
 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɢ ɚɤɬɢɜɧɵɯ ɲɬɚɦɦɨɜ 
ɪɢɡɨɛɢɣ ɧɚ ɩɢɝɦɟɧɬɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɝɨɪɨɯɚ ɩɨɫɟɜɧɨɝɨ (Pisum 
sativum L.). ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ (ȺɄɆ, ɝɭɦɚɤɫɢɞ) ɢ 
ɛɢɨɩɪɟɩɚɪɚɬɚ (ɪɢɡɨɛɨɮɢɬ) ɞɥɹ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɢ ɜɟɝɟɬɢɪɭɸɳɢɯ ɪɚɫ-
ɬɟɧɢɣ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ, ɫɨɨɬɧɨɲɟɧɢɟ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ  ɩɥɚ-
ɫɬɢɞɧɢɯ ɩɢɝɦɟɧɬɨɜ, ɫɬɟɩɟɧɶ ɨɤɫɢɞɚɬɢɜɧɨɝɨ ɫɬɪɟɫɫɚ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ 
ɜ ɥɢɫɬɶɹɯ ɝɨɪɨɯɚ ɩɨɫɟɜɧɨɝɨ. 



ISSN 2413-7642_____ȼɿɫɧɢɤ ɏɇАɍ ɋɟɪɿɹ «Ɋɨɫɥɢɧɧɢɰɬɜɨ, ɫɟɥɟɤɰɿɹ ɿ ɧɚɫɿɧɧɢɰɬɜɨ, ɩɥɨɞɨɨ-
ɜɨɱɿɜɧɢɰɬɜɨ ɿ ɡɛɟɪɿɝɚɧɧɹ», 2015, ɜɢɩ.2 

17 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɨɪɨɯ ɩɨɫɟɜɧɨɣ, ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ, ɪɢɡɨɛɨɮɢɬ, ɯɥɨɪɨ-
ɮɢɥɥɵ, ɤɚɪɨɬɢɧɨɢɞɵ, ɨɤɫɢɞɚɬɢɜɧɵɣ ɫɬɪɟɫɫ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ. 
 

V.V. Kalytka, Doctor of Agricultural Sciences, Professor 

M.V. Kapinos, post-graduate student 
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INFLUENCE OF GROWTH REGULATORS AND ACTIVE RHIZOBIUM 

STRAINS ON PIGMENTARY COMPLEX AND PRODUCTIVITY OF PEAS (Pi-

sum sativum L.) 

 
Inoculation of seeds by active strains of rhizobium and application of growth 

regulators on seeds and vegetating plants are effective influence factors on legume crops 

productivity. Results of studying physiological mechanisms of growth regulator activity 

justifies for stimulation of leaf photosynthetic activity by them via formation of optimal 

leaf area, provision of maximum photosynthetic potential of crop  and increase of plastid 

pigments. 

Influence of rhizobium active strains on pigment complex of legume plants is 

studied insufficiently, and their combinations with growth regulators were studied mostly 

on the background of biotic and chemical stresses. 

The goal of the research was to justify the  influence of different combinations of 

Rhizobofit and growth regulators (AKM, Gumaxide) on content, ratio, and productivity 

of plastid pigments in the leaves of peas (Pisum sativum L.) with cultivation in conditions 

of insufficient humidification of the Southern Steppe zone of Ukraine. 

The research was conducted on the research field of the Scientific Research Insti-

tute of Agrotechnology and Ecology of Tavria State Agrotechnological University during 

2012-2014. Hlians variety of pea seeds was used in the field experiment (Reproduction 

1). 

The seeds were sprayed by solutions of AKM (0.3 t/l), Gumaxide growth regula-

tors (0.3 l/t) separately and in combination with microbe Rhizobofit preparation (0.5 l/t) 

calculated for 20 liters of solution for 1 t of seeds. The seeds were sown on research areas 

of 5 m
2
 each, set by the method of partial randomization. Water was used in control vari-

ant. Foliar spraying of plants was done in the phase of 2-3 stipules and 5-6 stipules calcu-

lated for 300 l/ha. Repeatability of variants in the experiment was six-fold. 

Content and ratio of plastid pigments, rate of oxidative stress, mass of dry matter, 

stipule area, and net photosynthesis productivity were determined using the standard 

methods. 

It was determined that the highest stimulating influence on the pigment fund was 

shown by pre-sowing seed treatment and treatment of vegetating plants by Gumaxide and 

AKM growth regulators, which in turn lead to increase of plastid pigments content by 15-

18% compared to the control in case of Gumaxide application, and the of chlorophyll in-

dex (a/b) by 1.3 times as an effect of AKM performance. 

Anti-stress effect of AKM growth regulator on pea plants is justified by signifi-

cant decrease of peroxide processes intensity and is agreed with the changes in composi-

tion of plastid pigments. Application of Gumaxide and AKM for seed inlaying and foliar 

treatments of pea plants leads to increase of chlorophyll productivity by 16 and 13%, re-

spectively to the control, however application of bacterization of pea seeds combined 

with growth regulators provided much more stable effect. The strong correlation between 

chlorophyll productivity and net photosynthesis productivity (NPP) was determined at 
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r=0.92-0.98 on all stages of peas development and between NPP and chlorophyll content 

(r=0.83) – during the intensive plant growth. 

Keywords: peas, growth regulators, Rhizobofit, chlorophylls, carotenoids, oxida-

tive stress, photosynthesis productivity. 

 

 

ɍȾɄ [633.34:631.559]:[631.51.021+631.531.04] (477.5) 
 

Є. Ɇ. Ɉɝɭɪɰɨɜ, ɤɚɧɞ. ɫ.-ɝ. ɧɚɭɤ, ɞɨɰɟɧɬ, 
 ɘ. ȼ. Ȼєɥɿɧɫɶɤɢɣ, ɡɞɨɛɭɜɚɱ 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɚɪɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ  
ɿɦ. ȼ. ȼ. Ⱦɨɤɭɱɚєɜɚ 

(ɦ. ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ) 
 

ɉɊɈȾɍɄɌɂȼɇȱɋɌɖ ɊȱɁɇɈɋɌɂȽɅɂɏ ɋɈɊɌȱȼ ɋɈȲ ɁȺɅȿɀɇɈ  
ȼȱȾ ɋɉɈɋɈȻȱȼ ɈɋɇɈȼɇɈȽɈ ɈȻɊɈȻȱɌɄɍ ȽɊɍɇɌɍ ȱ ɋȱȼȻɂ  

ȼ ɍɆɈȼȺɏ ɋɏȱȾɇɈȽɈ ɅȱɋɈɋɌȿɉɍ ɍɄɊȺȲɇɂ 
  

ȼ ɭɦɨɜɚɯ ɋɯɿɞɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ ɭɞɨɫɤɨɧɚɥɟɧɨ ɪɹɞ ɟɥɟɦɟɧɬɿɜ ɬɟɯɧɨɥɨ-
ɝɿʀ ɜɢɪɨɳɭɜɚɧɧɹ ɫɨʀ. ȼɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ ɜɩɥɢɜ ɫɩɨɫɨɛɿɜ ɨɫɧɨɜɧɨɝɨ ɨɛɪɨɛɿɬɤɭ ʉɪɭ-
ɧɬɭ – ɩɨɥɢɰɟɜɨɝɨ, ɩɥɨɫɤɨɪɿɡɧɨɝɨ ɣ ɩɨɜɟɪɯɧɟɜɨɝɨ – ɧɚ ɭɦɨɜɢ ɪɨɫɬɭ ɣ ɪɨɡɜɢɬɤɭ ɪɨɫ-
ɥɢɧ ɫɨʀ. ɍɞɨɫɤɨɧɚɥɟɧɨ ɫɩɨɫɨɛɢ ɫɿɜɛɢ ɪɚɧɧɶɨɫɬɢɝɥɢɯ ɫɨɪɬɿɜ ɫɨʀ Ⱥɧɧɭɲɤɚ ɿ Ɋɨɦɚɧɬɢ-
ɤɚ. ȼɫɬɚɧɨɜɥɟɧɨ ɜɩɥɢɜ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɮɨɬɨɫɢɧɬɟɬɢɱɧɢɣ ɿ ɫɢɦɛɿɨɬɢɱ-
ɧɢɣ ɩɪɨɰɟɫɢ, ɮɨɪɦɭɜɚɧɧɹ ɡɟɪɧɚ ɿ ɣɨɝɨ ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɨɹ, ɫɨɪɬɢ, ɨɛɪɨɛɿɬɨɤ ʉɪɭɧɬɭ, ɫɿɜɛɚ, ɥɢɫɬɤɨɜɚ ɩɨɜɟɪɯɧɹ, ɮɨ-
ɬɨɫɢɧɬɟɬɢɱɧɢɣ ɿ ɫɢɦɛɿɨɬɢɱɧɢɣ ɩɪɨɰɟɫ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɮɨɬɨɫɢɧɬɟɡɭ, ɧɚɤɨɩɢɱɟɧɧɹ 
ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ, ɭɪɨɠɚɣɧɿɫɬɶ ɿ ɹɤɿɫɬɶ ɡɟɪɧɚ, ɟɮɟɤɬɢɜɧɿɫɬɶ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȼ ɍɤɪɚʀɧɿ ɩɥɨɳɿ ɩɨɫɿɜɭ ɫɨʀ ɡɚ 2000–20014 

ɪɪ. ɡɛɿɥɶɲɢɥɢɫɹ ɛɿɥɶɲ ɧɿɠ ɭ 20 ɪɚɡɿɜ, ɩɪɨɬɟ ɭ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ ʀʀ 
ɜɪɨɠɚɣɧɿɫɬɶ ɡɚɥɢɲɚєɬɶɫɹ ɞɨɫɢɬɶ ɧɢɡɶɤɨɸ – 1,3–1,5 ɬ/ɝɚ. Ɉɞɧɢɦ ɡ ɪɟ-
ɡɟɪɜɿɜ ɡɛɿɥɶɲɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɫɨʀ є ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɫɤɨ-
ɪɨɫɬɢɝɥɢɯ ɫɨɪɬɿɜ ɿɧɬɟɧɫɢɜɧɨɝɨ ɬɢɩɭ ɿ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɬɟɯɧɨ-
ɥɨɝɿʀ ʀɯɧɶɨɝɨ ɜɢɪɨɳɭɜɚɧɧɹ [1; 3]. ɍɞɨɫɤɨɧɚɥɟɧɧɸ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɳɭ-
ɜɚɧɧɹ ɫɨʀ ɭ ɫɜɿɣ ɱɚɫ ɛɚɝɚɬɨ ɭɜɚɝɢ ɩɪɢɞɿɥɢɥɢ ɜɿɞɨɦɿ ɧɚɭɤɨɜɰɿ – Ɏ.Ɏ. 
Ⱥɞɚɦɟɧɶ, Ⱥ.Ɉ. Ȼɚɛɢɱ, Ⱥ.Ʉ. Ʌɟɳɟɧɤɨ, ȼ.Ɏ. ɉɟɬɪɢɱɟɧɤɨ ɬɚ ɿɧ [1; 2; 4; 6]. 
ɉɪɨɬɟ ɜ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɳɭɜɚɧɧɹ ɫɨʀ ɪɹɞ ɜɚɠɥɢɜɢɯ ɩɢɬɚɧɶ ɡɚɥɢɲɚɸɬɶɫɹ 
ɳɟ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɢɦɢ. ɐɟ ɫɬɨɫɭєɬɶɫɹ ɫɩɨɫɨɛɿɜ ɨɫɧɨɜɧɨɝɨ 
ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ, ɫɿɜɛɢ, ɞɨɛɨɪɭ ɫɨɪɬɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭ 
ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɍɤɪɚʀɧɢ ɡ’ɹɜɥɹɸɬɶɫɹ ɧɨɜɿ ɫɿɜɚɥɤɢ ɜɿɬɱɢɡɧɹɧɨɝɨ ɿ ɡɚɤɨɪ-
ɞɨɧɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ʀɯɧɶɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ. ɋɬɨɫɨɜɧɨ ɠ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɡɚɡɧɚɱɟɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɮɨɪ-
ɦɭɜɚɧɧɹ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨɝɨ ɿ ɫɢɦɛɿɨɬɢɱɧɨɝɨ ɚɩɚɪɚɬɿɜ ɪɨɫɥɢɧ ɫɨʀ, ɟɥɟ-
ɦɟɧɬɿɜ ɫɬɪɭɤɬɭɪɢ ɜɪɨɠɚɸ, ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɟɪɧɚ, ɨɫɨɛɥɢɜɨ ɞɥɹ ɧɨ-
ɜɢɯ ɫɤɨɪɨɫɬɢɝɥɢɯ ɫɨɪɬɿɜ ɫɨʀ ɜ ɭɦɨɜɚɯ ɋɯɿɞɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ, ɬɚɤɿ ɞɨ-


