
 

28 

 

ɍȾɄ 635.9:57.042.5 
 

ȺɇȺɅɂɁ ɉɈɄȺɁȺɌȿɅȿɃ ɁȺɋɍɏɈɍɋɌɈɃɑɂȼɈɋɌɂ ɎɈɊɁɂɐɂɂ ȿȼɊɈɉȿɃɋɄɈɃ 
 

Ɍɚɪɚɧ Ɇ.ȼ., ɦɚɝɢɫɬɪɚɧɬ β ɤɭɪɫɚ 
ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ 35.04.03 «Ⱥɝɪɨɯɢɦɢɹ ɢ ɚɝɪɨɩɨɱɜɨɜɟɞɟɧɢɟ» 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: ɞ.ɫ.-ɯ. ɧ., ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ Ɋɟɡɜɹɤɨɜɚ ɋ.ȼ. 
ɎȽȻɈɍ ȼɈ Ɉɪɥɨɜɫɤɢɣ ȽȺɍ 

 
ȺɇɇɈɌȺɐɂə 
ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɩɪɟɩɚɪɚɬɚ Ƚɭɦɚɬ+7+ɣɨɞ ɧɚ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ 
ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ ɤɚɤ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɜɨɞɧɵɣ ɞɟɮɢɰɢɬ. ɇɚ 
ɜɚɪɢɚɧɬɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɪɚɫɬɟɧɢɣ ɫɪɟɞɧɟɞɧɟɜɧɚɹ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ 
ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɢ ɤɨɥɟɛɚɥɚɫɶ ɨɬ 57,1 ɞɨ 8λ,0%, ɧɚ ɤɨɧɬɪɨɥɟ – ɨɬ 5β,7 ɞɨ 6λ,8%.  

 
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ 
Ɏɨɪɡɢɰɢɹ ɟɜɪɨɩɟɣɫɤɚɹ, ɜɨɞɧɵɣ ɞɟɮɢɰɢɬ, ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 
ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɪɟɩɚɪɚɬ Ƚɭɦɚɬ +7+ɣɨɞ. 
 
ABSTRACT 
The effect of Humate+7+iodine on such indicators of drought resistance of European forsythia 
as water-retaining ability and water deficit was studied. On the variant with treatment of plants, 
the average daily water-retaining capacity during the vegetation ranged from 57.1 to 89.0%, 
on the control – from 52.7 to 69.8%.  

 
KEY WORDS 
Forsythia European, water deficit, water holding capacity, drought-resistance, the drug Humate 
+7+iodine. 

 
ȼɜɟɞɟɧɢɟ. Ɏɨɪɡɢɰɢɹ (ɥɚɬ. Forsythia) – ɪɨɞ ɤɭɫɬɚɪɧɢɤɨɜ ɢ ɧɟɛɨɥɶɲɢɯ ɞɟɪɟɜɶɟɜ 

ɫɟɦɟɣɫɬɜɚ Ɇɚɫɥɢɧɨɜɵɟ. Ɋɚɫɬɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɟ ɩɨɞɜɟɪɠɟɧɨ ɡɚɛɨɥɟɜɚɧɢɹɦ ɢ ɞɨɜɨɥɶɧɨ 
ɞɨɥɝɨɜɟɱɧɨ, ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨ ɢ ɧɟɬɪɟɛɨɜɚɬɟɥɶɧɨɟ ɤ ɩɨɱɜɟ Дβ, 5Ж. 

Ʉɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɮɨɪɡɢɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɚɹ, ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɢ ɭɩɥɨɬɧɟɧɢɸ ɩɨɱɜɵ.  

Ʉɭɫɬɚɪɧɢɤ ɜɵɫɨɬɨɣ ɞɨ β ɦ. ɉɪɹɦɨɫɬɨɹɱɢɟ ɜɟɬɜɢ. Ʌɢɫɬɶɹ ɩɪɨɞɨɥɝɨɜɚɬɨ-
ɹɣɰɟɜɢɞɧɵɟ ɞɥɢɧɨɣ ɞɨ 7 ɫɦ. ɋ ɪɚɫɩɭɫɤɚɧɢɟɦ ɥɢɫɬɨɱɤɨɜ ɩɨɹɜɥɹɸɬɫɹ ɰɜɟɬɤɢ. ɐɜɟɬɤɢ 
ɨɞɢɧɨɱɧɵɟ, ɡɨɥɨɬɢɫɬɨ-ɠɟɥɬɵɟ, ɨɤɨɥɨ 4 ɫɦ ɜ ɞɢɚɦɟɬɪɟ Д1Ж. 

Ɋɚɡɦɧɨɠɚɟɬɫɹ ɮɨɪɡɢɰɢɹ ɨɬɜɨɞɤɚɦɢ, ɱɟɪɟɧɤɚɦɢ ɢ ɫɟɦɟɧɚɦɢ. ɉɨɛɟɝɢ ɩɥɚɤɭɱɢɯ 
ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɭɤɨɪɟɧɹɸɬɫɹ ɫɚɦɢ. Ʌɭɱɲɟ ɜɫɟɝɨ ɜɵɫɚɠɢɜɚɬɶ ɷɬɢ ɪɚɫɬɟɧɢɹ ɝɪɭɩɩɚɦɢ ɧɚ 
ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ, ɱɬɨɛɵ ɰɜɟɬɵ ɩɨɹɜɢɥɢɫɶ ɫɪɚɡɭ ɩɨɫɥɟ ɚɤɬɢɜɧɨɝɨ ɬɟɩɥɚ Д4Ж. 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɬɚɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ, ɤɚɤ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ 
ɜɨɞɧɵɣ ɞɟɮɢɰɢɬ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɩɵɬ ɡɚɤɥɚɞɵɜɚɥɫɹ ɜ ɩɢɬɨɦɧɢɤɟ 
ɞɟɤɨɪɚɬɢɜɧɵɯ ɤɭɥɶɬɭɪ «Ⱥɧɞɪɢɚɛɭɠ», ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɉɪɥɨɜɫɤɨɦ ɪɚɣɨɧɟ 
Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ.  

Ɉɪɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ ɪɚɫɩɨɥɨɝɚɟɬɫɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɋɪɟɞɧɟɪɭɫɫɤɨɣ 
ɜɨɡɜɵɲɟɧɧɨɫɬɢ. Ʉɥɢɦɚɬ – ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɭɦɟɪɟɧɧɨ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ 
(ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – (-9,2)°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ – (-39)°ɋ. 
ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 515 ɦɦ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ ɥɟɬɨɦ – 65-70%, ɚ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞ – 85-88%.  

ɉɨɱɜɵ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬɧɨɫɹɬɫɹ ɤ ɬɢɩɭ ɬɟɦɧɨ-ɫɟɪɵɯ ɥɟɫɧɵɯ, ɦɨɳɧɨɫɬɶ 
ɝɭɦɭɫɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ γ0-55 ɫɦ, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ γ-5%, Ɋɧ=4,7β, ɫɨɞɟɪɠɚɧɢɟ 
ɨɛɦɟɧɧɨɝɨ ɤɚɥɢɹ ɢ ɮɨɫɮɨɪɚ ɜ ɝɨɪɢɡɨɧɬɟ 0-20 ɫɦ ɫɨɫɬɚɜɥɹɟɬ 16,γ6 ɢ 1λ,1β ɦɝ/100ɝ ɩɨɱɜɵ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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Ⱦɥɹ ɨɩɵɬɚ ɛɵɥɨ ɨɬɨɛɪɚɧɨ ɩɨ 10 ɥɢɫɬɶɟɜ ɫ ɨɞɧɨɝɨ ɤɭɫɬɚ ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ. ȼ 
ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɨɩɪɵɫɤɢɜɚɧɢɹ ɩɪɟɩɚɪɚɬɨɦ Ƚɭɦɚɬ+7+ɣɨɞ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɚ ɫɨɛɥɸɞɚɥɨɫɶ ɩɨ ɫɬɪɨɝɨɣ ɢɧɫɬɪɭɤɰɢɢ ɜ ɩɪɚɜɢɥɶɧɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢμ Ƚɭɦɚɬ+7+ɣɨɞ – 1 ɝ ɩɪɟɩɚɪɚɬɚ ɧɚ 10 ɥɢɬɪɨɜ ɜɨɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɟɥɹɧɤɢ ɛɟɡ ɨɛɪɚɛɨɬɤɢ. 

Ʌɢɫɬɶɹ ɜɡɜɟɲɢɜɚɥɢ ɜ ɞɜɭɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ, ɡɚɬɟɦ ɩɨɦɟɳɚɥɢ ɧɚ ɪɟɲɟɬɤɚɯ ɜ 
ɬɟɪɦɨɫɬɚɬ ɫ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (βγ°ɋ) ɢ ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ. ȼ ɩɪɨɲɟɫɬɜɢɢ β, 4 
ɢ 6 ɱɚɫɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨɜɬɨɪɧɨɟ ɜɡɜɟɲɢɜɚɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɢ ɜɨɞɵ. 

ȼɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɟɦ ɜɵɲɟ, ɱɟɦ ɦɟɧɶɲɟ ɩɨɬɟɪɹ ɜɨɞɵ (ɉȼ) 
ɥɢɫɬɶɹɦɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, ɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟμ ПВ = ВА ∙ ͳͲͲ, 

ɝɞɟ Ⱥ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɞɨ ɧɚɱɚɥɚ ɨɩɵɬɚ (ɝ); 
ȼ – ɩɨɬɟɪɹ ɜɨɞɵ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ (ɝ) ДγЖ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɩɨ 
ɫɨɞɟɪɠɚɧɢɸ ɜɨɞɵ ɜ ɥɢɫɬɶɹɯ ɮɨɪɡɢɰɢɢ ɜ ɞɧɟɜɧɨɣ ɢ ɫɟɡɨɧɧɨɣ ɞɢɧɚɦɢɤɟ ɜɵɹɜɥɟɧɵ 
ɪɚɡɥɢɱɢɹ ɜ ɨɩɵɬɟ (ɬɚɛɥ. 1).  

 

Ɍɚɛɥɢɰɚ 1 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ  
ɜ ɥɢɫɬɶɹɯ ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ (%) 

ȼɢɞɵ ɉɨɤɚɡɚɬɟɥɢ 
ɋɪɨɤɢ ɧɚɛɥɸɞɟɧɢɣ 

ɦɚɣ ɢɸɧɶ ɨɤɬɹɛɪɶ 

Ʉɨɧɬɪɨɥɶ 

Ɏɨɪɡɢɰɢɹ 
ɟɜɪɨɩɟɣɫɤɚɹ 

ɦɚɤɫɢɦɭɦ 78,1 55,1 64,1 
ɦɢɧɢɦɭɦ 50,4 48,9 57,8 
ɪɚɡɧɨɫɬɶ 27,7 6,2 6,3 

Ƚɭɦɚɬ +7 +ɣɨɞ 

Ɏɨɪɡɢɰɢɹ 
ɟɜɪɨɩɟɣɫɤɚɹ 

ɦɚɤɫɢɦɭɦ 91,5 67,1 68,4 
ɦɢɧɢɦɭɦ 66,9 63,2 64,3 
ɪɚɡɧɨɫɬɶ 24,6 3,9 4,1 

 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ ɥɢɫɬɶɹɯ ɮɨɪɡɢɰɢɢ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 50,4% ɞɨ 78,1% 

ɜ ɦɚɟ, ɨɬ 48,λ% ɞɨ 55,1% ɜ ɢɸɥɟ, ɨɬ 57,8% ɞɨ 64,1% ɜ ɨɤɬɹɛɪɟ. ɇɚ ɨɛɪɚɛɨɬɚɧɧɨɦ 
ɜɚɪɢɚɧɬɟ ɩɪɟɩɚɪɚɬɨɦ Ƚɭɦɚɬ+7+ɣɨɞ ɞɚɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɫɨɫɬɚɜɢɥɢ ɨɬ 6λ,λ% ɞɨ λ1,5%, ɨɬ 
63,2% ɞɨ 67,1% ɢ ɨɬ 64,3% ɞɨ 68,4% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɰɟɥɨɦ, ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɤɨɧɬɪɨɥɟ 
ɧɢɠɟ, ɱɟɦ ɧɚ ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɢɪɚɰɢɢ ɭ ɮɨɪɡɢɰɢɢ ɜɨɡɪɚɫɬɚɥɚ ɜ ɞɧɟɜɧɨɣ ɢ ɫɟɡɨɧɧɨɣ 
ɞɢɧɚɦɢɤɟ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɧɢɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 
ɜɨɡɞɭɯɚ. 

ȼɵɫɨɤɢɟ ɜɟɥɢɱɢɧɵ ɩɨɬɟɪɢ ɜɨɞɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɦɟɱɚɥɢɫɶ ɜ ɩɨɥɭɞɟɧɧɵɟ ɢ 
ɩɨɫɥɟɩɨɥɭɞɟɧɧɵɟ ɱɚɫɵ.  

ȼɨɞɧɵɣ ɞɟɮɢɰɢɬ. ȼ ɭɬɪɟɧɧɢɟ ɱɚɫɵ ɧɚɛɥɸɞɚɥɫɹ ɧɚɢɦɟɧɶɲɢɣ ɞɟɮɢɰɢɬ ɜɨɞɵ ɜ 
ɥɢɫɬɶɹɯ ɮɨɪɡɢɰɢɢ. ȼ ɭɫɥɨɜɢɹɯ ɤɨɧɬɪɨɥɹ ɨɧ ɫɨɫɬɚɜɢɥ ɜ ɦɚɟ 8,γ %, ɜ ɢɸɥɟ λ,β%, ɜ ɨɤɬɹɛɪɟ 
6,7%. ɇɚ ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1β,5; 16,8; ɢ 1λ,7%. Ɂɚɬɟɦ ɜɨɞɧɵɣ 
ɞɟɮɢɰɢɬ ɜɨɡɪɨɫ ɜ ɦɚɟ ɢ ɫɨɫɬɚɜɢɥ 14,β%, ɜ ɢɸɥɟ 15,5%, ɜ ɨɤɬɹɛɪɟ λ,γ% ɜ ɤɨɧɬɪɨɥɟ, ɚ ɧɚ 
ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɧɹɥɫɹ 18,β% ɜ ɦɚɟ, ɜ ɢɸɥɟ – β4,5%, ɜ 
ɨɤɬɹɛɪɟ – β5,1% (ɬɚɛɥ. β). Ɂɚɦɟɬɧɨ ɫɧɢɠɚɥɫɹ ɜɨɞɧɵɣ ɞɟɮɢɰɢɬ ɤ ɤɨɧɰɭ ɞɧɹ, ɤɚɤ ɧɚ 
ɤɨɧɬɪɨɥɟ, ɬɚɤ ɢ ɧɚ ɨɛɪɚɛɨɬɚɧɧɨɦ ɭɱɚɫɬɤɟ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ ɜɨɞɧɨɝɨ ɞɟɮɢɰɢɬɚ ɭ ɮɨɪɡɢɰɢɢ ɨɱɟɧɶ 
ɲɢɪɨɤɢɣ – ɧɚ ɤɨɧɬɪɨɥɟ ɨɬ 6,7 ɞɨ 15,5%, ɧɚ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɟɥɹɧɤɚɯ ɨɬ 1β,5 ɞɨ β5,1%. 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜɨɞɧɨɝɨ ɞɟɮɢɰɢɬɚ 
ɭ ɮɨɪɡɢɰɢɢ ɧɚɢɛɨɥɶɲɟɣ ɛɵɥɚ ɜ ɢɸɥɟ ɤɚɤ ɧɚ ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ (7,7%), ɬɚɤ ɢ ɜ ɦɚɟ 
ɧɚ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ (5,λ%). Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɨɞɧɨɝɨ ɞɟɮɢɰɢɬɚ ɭ ɮɨɪɡɢɰɢɢ 
ɛɵɥɢ ɧɚ ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɟɥɹɧɤɚɯ.  

 



 

30 

 

Ɍɚɛɥɢɰɚ β – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɟɚɥɶɧɨɝɨ ɜɨɞɧɨɝɨ  
ɞɟɮɢɰɢɬɚ ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ (%) 

ȼɢɞɵ 
ȼɚɪɢɚɧɬ 
ɨɩɵɬɚ 

ɋɪɨɤɢ ɧɚɛɥɸɞɟɧɢɣ 

β8 ɦɚɹ β5 ɢɸɥɹ β ɨɤɬɹɛɪɹ 

ɦɚɤɫ. ɦɢɧ. ɪɚɡɧɨɫɬɶ ɦɚɤɫ. ɦɢɧ. ɪɚɡɧɨɫɬɶ ɦɚɤɫ. ɦɢɧ. ɪɚɡɧɨɫɬɶ 

Ɏɨɪɡɢɰɢɹ 
ɟɜɪɨɩɟɣ-

ɫɤɚɹ 

ɤɨɧɬɪɨɥɶ 14,2 8,3 5,9 15,5 9,2 6,3 9,3 6,7 2,6 

Ƚɭɦɚɬ +7+ 
ɣɨɞ 

18,2 12,5 5,7 24,5 16,8 7,7 25,1 19,7 5,4 

  
ȼɨɞɨɭɞɟɪɠɢɜɚɸщɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. Ɏɨɪɡɢɰɢɹ ɨɬɥɢɱɚɥɚɫɶ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨɣ 

ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɜɟɝɟɬɚɰɢɢ – ɨɬ 50,λ ɞɨ λ0,β% (ɬɚɛɥ. γ). 

 

Ɍɚɛɥɢɰɚ γ – ȼɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɫɬɶɟɜ ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ, (%) 

Ⱦɚɬɚ 
ɧɚɛɥɸɞɟɧɢɣ 

Ɇɟɫɬɨ 
ɩɪɨɢɡɪɚɫɬɚɧɢɹ 

ɑɚɫɵ ɧɚɛɥɸɞɟɧɢɣ 
ɋɪɟɞɧɟɞɧɟɜ-
ɧɚɹ ɜɟɥɢɱɢɧɚ 

8 10 12 14 16 18  

28.05 
Ƚɭɦɚɬ+7+ɣɨɞ 58,9 58,1 56,8 55,3 56,1 57,4 57,1 

ɤɨɧɬɪɨɥɶ 55,3 53,9 52,0 49,2 50,9 54,7 52,7 

25.07 
Ƚɭɦɚɬ+7+ɣɨɞ 78,4 78,2 77,6 77,3 77,9 77,1 77,7 

ɤɨɧɬɪɨɥɶ 64,8 66,0 61,8 60,4 62,2 62,6 62,9 

02.10 
Ƚɭɦɚɬ+7+ɣɨɞ 90,2 88,6 89,3 88,1 89,1 88,9 89,0 

ɤɨɧɬɪɨɥɶ 70,5 70,0 69,7 69,4 69,6 70,0 69,8 

 
ɍɜɟɥɢɱɟɧɢɟ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚɛɥɸɞɚɥɨɫɶ ɨɬ ɦɚɹ ɤ ɨɤɬɹɛɪɸ. 

Ɍɚɤ, ɭ ɮɨɪɡɢɰɢɢ ɧɚ ɨɛɪɚɛɨɬɚɧɧɨɦ ɭɱɚɫɬɤɟ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ ɜɟɝɟɬɚɰɢɢ ɨɧɚ ɤɨɥɟɛɚɥɚɫɶ 
ɨɬ 54,7 ɞɨ λ0,β% ɢ ɨɬ 77,β ɞɨ 85,γ%, ɚ ɧɚ ɤɨɧɬɪɨɥɟ – ɨɬ 4λ,1 ɞɨ 70,γ% ɢ ɨɬ 64,λ ɞɨ 71,8%. 
ɉɨɤɚɡɚɬɟɥɢ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭ ɮɨɪɡɢɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɨɛɪɚɛɨɬɤɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɧɚ ɤɨɧɬɪɨɥɟ. ɉɨɜɵɲɟɧɢɟ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 
ɤɨɧɰɟ ɝɨɞɚ ɭ ɮɨɪɡɢɰɢɢ ɤɚɤ ɜ ɭɫɥɨɜɢɹɯ ɨɩɵɬɚ, ɬɚɤ ɢ ɧɚ ɤɨɧɬɪɨɥɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, 
ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. 

ȿɫɥɢ ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɥɢɫɬɶɟɜ, 
ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɜɟɝɟɬɚɰɢɢ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɬɟɪɹɥɢ ɜɨɞɭ 
ɥɢɫɬɶɹ ɮɨɪɡɢɰɢɢ ɧɚ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ. ɇɚɩɪɢɦɟɪ, ɭ ɮɨɪɡɢɰɢɢ ɜ ɦɚɟ 
ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 48,λ-55,β%, ɜ ɢɸɥɟ 60,γ-66,1%, ɜ ɨɤɬɹɛɪɟ 
69,6-70,5%; ɜ ɨɩɵɬɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 55,β-58,8; 77,1-78,9; 88,2-90,2%. 

ȼɵɜɨɞɵ. ȼ ɰɟɥɨɦ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɜɨɞɧɵɣ ɪɟɠɢɦ ɮɨɪɡɢɰɢɢ ɟɜɪɨɩɟɣɫɤɨɣ 
ɨɤɚɡɚɥɢ ɜɥɢɹɧɢɟ ɤɚɤ ɞɢɧɚɦɢɤɚ ɬɟɦɩɟɪɚɬɭɪ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɡɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, 
ɬɚɤ ɢ ɨɛɪɚɛɨɬɤɚ ɪɚɫɬɟɧɢɣ ɩɪɟɩɚɪɚɬɨɦ Ƚɭɦɚɬ+7+ɣɨɞ. ɇɚ ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ ɪɚɫɬɟɧɢɣ 
ɜɵɹɜɥɟɧɚ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. 
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