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ȼɨɡɪɚɫɬɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɪɨɜɢ  
ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ  

Ʉɪɨɜɨɨɛɪɚɳɟɧɢɟ ɫɱɢɬɚɟɬɫɹ ɨɫɧɨɜɧɵɦ ɡɜɟɧɨɦ ɤɢɫɥɨɪɨɞɬɪɚɧɫɩɨɪɬɧɨɣ 

ɫɢɫɬɟɦɵ, ɥɢɦɢɬɢɪɭɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɢ ɫɩɨɪɬɫɦɟɧɨɜ ɜ ɜɢɞɚɯ ɫɩɨɪɬɚ ɫ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ ɜɵɧɨɫɥɢɜɨɫɬɢ. ɉɪɢ ɬɪɟɧɢɪɨɜɤɟ ɚɷɪɨɛɧɨɣ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɚɞɚɩɬɚɰɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɜ ɫɟɪɞɰɟ, ɫɨɫɭɞɚɯ, ɚ 

ɬɚɤɠɟ ɜ ɫɜɨɣɫɬɜɚɯ ɤɪɨɜɢ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɦɚɤɪɨ- ɢ 

ɦɢɤɪɨɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɪɨɜɢ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ 

ɥɢɰ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 20 ɞɨ 60 ɥɟɬ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɟɧɢɪɨɜɤɚ, ɜɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɜɹɡɤɨɫɬɶ ɤɪɨɜɢ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɤɢɫɥɨɪɨɞɚ, ɚɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ, 

ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ. 

P.V. Mikhaylov, A.V. Muravyov, R.S. Ostroumov, A.A. Muravyov  

Age features of rheological properties of blood  

in trained and untrained individuals 

Blood circulation is the main component of the oxygen transport system, 

limiting the aerobic capacity of  the athletes. In aerobic training adaptation changes 

occur not onle in the heart, lungs, blood vessels, and also in the rheological blood 

properties. Whether hemorheological differences raises the question has in trained 

and untrained individuals, and how these differences manifest with age? The article 

describes the main macro – and microrheological parameters of blood in trained and 

untrained persons aged 20 to 60 years.  
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ ɜɨɩɪɨɫɵ ɚɞɚɩɬɚɰɢɢ ɨɪɝɚ-

ɧɢɡɦɚ ɤ ɮɢɡɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ ɧɚ ɭɪɨɜɧɟ ɫɟɪɞɰɚ ɢ ɤɪɭɩɧɵɯ ɫɨɫɭɞɨɜ, ɧɨ ɩɪɢ 

ɷɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɦɢɤɪɨɫɨɫɭɞɨɜ ɢ ɤɨɦɩɥɟɤɫ ɦɢɤɪɨ-

ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɟɤɭɱɟɫɬɶ ɤɪɨɜɢ, ɨɫɬɚɸɬɫɹ ɦɟɧɟɟ 

ɢɡɭɱɟɧɧɵɦɢ. ȼ ɩɪɟɨɛɥɚɞɚɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɚɞɚɩɬɚ-

ɰɢɢ ɨɪɝɚɧɢɡɦɚ ɤ ɦɵɲɟɱɧɵɦ ɧɚɝɪɭɡɤɚɦ ɨɛɴɟɤɬɨɦ ɜɵɫɬɭɩɚɸɬ ɦɨɥɨɞɵɟ ɫɩɨɪɬɫɦɟ-

ɧɵ, ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɪɚɛɨɬ ɫɨɞɟɪɠɚɬ ɚɧɚɥɢɡ ɥɸɞɟɣ ɫɪɟɞɧɟɝɨ ɢ ɩɨɠɢɥɨɝɨ 

ɜɨɡɪɚɫɬɚ.  

Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɩɪɢɨɛɪɟɬɚɟɬ ɜ ɫɜɹɡɢ ɫ ɢɦɟɸɳɟɣɫɹ ɜ 

ɫɨɜɪɟɦɟɧɧɨɦ ɫɩɨɪɬɟ ɬɟɧɞɟɧɰɢɟɣ ɤ ɩɨɜɵɲɟɧɢɸ ɫɪɟɞɧɟɝɨ ɜɨɡɪɚɫɬɚ ɞɨɫɬɢɠɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɩɨɪɬɫɦɟɧɚɦɢ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɢ ɫɩɨɪɬɢɜɧɨɣ ɤɚɪɶɟɪɵ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɦɟɪɵ ɫɩɨɪɬɢɜɧɨɝɨ ɞɨɥɝɨɥɟɬɢɹ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɵɯ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɪɟ-

ɡɟɪɜɨɜ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ ɢ ɡɚɦɟɞɥɟɧɢɹ ɜɨɡɪɚɫɬɧɵɯ ɢɧɜɨɥɸɰɢɨɧɧɵɯ ɩɪɨɰɟɫ-

ɫɨɜ.  

ɋ ɭɱɟɬɨɦ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɰɟɥɶɸ ɪɚɛɨɬɵ ɛɵɥɨ ɢɡɭɱɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɩɪɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɚɷɪɨɛɧɵɦ ɦɵɲɟɱɧɵɦ ɧɚɝɪɭɡ-

ɤɚɦ ɭ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ. 

Ɉɪɝɚɧɢɡɚɰɢɹ, ɦɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ȼɫɟ ɢɫɩɵɬɭɟɦɵɟ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɝɪɭɩɩɵ ɫ ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɚ ɢ ɭɪɨɜɧɹ 

ɮɢɡɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ (ɬɚɛɥ. 1.). ȼɫɟɝɨ ɛɵɥɨ ɫɮɨɪɦɢɪɨɜɚɧɨ 4 ɜɨɡɪɚɫ-

ɬɧɵɯ ɝɪɭɩɩɵ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɩɨɞɪɚɡɞɟɥɹɥɚɫɶ ɟɳɟ ɧɚ ɞɜɟ ɩɨɞɝɪɭɩɩɵ: «ɤɨɧ-

ɬɪɨɥɶ» (ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɟ ɢɫɩɵɬɭɟɦɵɟ) ɢ «ɬɪɟɧɢɪɨɜɚɧɧɵɟ» (ɫɩɨɪɬɫɦɟɧɵ, ɬɪɟ-

ɧɢɪɭɸɳɢɟɫɹ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ). Ʉ ɬɪɟɧɢɪɨɜɚɧɧɵɦ ɥɢɰɚɦ ɨɬɧɨɫɢɥɢ ɞɟɣɫɬɜɭɸ-
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ɳɢɯ ɫɩɨɪɬɫɦɟɧɨɜ (ɫɩɨɪɬɫɦɟɧɨɜ-ɜɟɬɟɪɚɧɨɜ), ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɜ ɜɢɞɚɯ ɫɩɨɪ-

ɬɚ ɫ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ ɜɵɧɨɫɥɢɜɨɫɬɢ (ɥɵɠɧɵɟ ɝɨɧɤɢ, ɛɢɚɬɥɨɧ, 

ɬɪɢɚɬɥɨɧ, ɛɟɝ ɧɚ ɫɪɟɞɧɢɟ ɢ ɞɥɢɧɧɵɟ ɞɢɫɬɚɧɰɢɢ, ɜɟɥɨɝɨɧɤɢ, ɩɥɚɜɚɧɢɟ, ɝɪɟɛɥɹ) ɢ 

ɢɦɟɸɳɢɯ ɤɜɚɥɢɮɢɤɚɰɢɸ ɨɬ I ɪɚɡɪɹɞɚ ɞɨ ɆɋɆɄ. ȼɫɟ ɢɫɩɵɬɭɟɦɵɟ ɭɤɚɡɚɧɧɨɣ 

ɤɚɬɟɝɨɪɢɢ ɧɚ ɦɨɦɟɧɬ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢɦɟɥɢ ɪɟɝɭɥɹɪɧɵɟ ɬɪɟɧɢɪɨɜɨɱɧɵɟ ɢ ɫɨɪɟɜ-

ɧɨɜɚɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ. 

Ɂɚɛɨɪ ɤɪɨɜɢ ɭ ɞɨɧɨɪɨɜ-ɞɨɛɪɨɜɨɥɶɰɟɜ ɜ ɨɛɴɟɦɟ 10 ɦɥ ɩɪɨɢɡɜɨɞɢɥɫɹ ɭɬɪɨɦ, 

ɧɚɬɨɳɚɤ ɢɡ ɥɨɤɬɟɜɨɣ ɜɟɧɵ ɛɟɡ ɧɚɥɨɠɟɧɢɹ ɠɝɭɬɚ ɜ ɭɫɥɨɜɢɹɯ ɤɥɢɧɢɱɟɫɤɨɣ ɥɚɛɨ-

ɪɚɬɨɪɢɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɩɟɪɫɨɧɚɥɨɦ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɢɧ-

ɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɝɥɚɫɢɹ ɞɨɧɨɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɚɧɬɢɤɨɚɝɭɥɹɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɟ-

ɩɚɪɢɧ (500 ȿȾ). ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɢ ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɰɟɥɶɧɨɣ ɤɪɨɜɶɸ ɩɪɨɜɨɞɢɥɢ ɜ 

ɬɟɱɟɧɢɟ 4 ɱɚɫɨɜ ɩɨɫɥɟ ɟɟ ɡɚɛɨɪɚ.  

Ɍɚɛɥɢɰɚ 1 

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɝɪɭɩɩɵ ɫ ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɚ  
ɢ ɭɪɨɜɧɹ ɮɢɡɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ 

Ƚɪɭɩɩɵ ȼɨɡɪɚɫɬ ɢɫɩɵɬɭɟɦɵɯ (ɥɟɬ) 
ɍɪɨɜɟɧɶ ɮɢɡɢɱɟɫɤɨɣ  
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ 

1 20–30 
ɤɨɧɬɪɨɥɶ 

ɬɪɟɧɢɪɨɜɚɧɧɵɟ 

2 31–40 
ɤɨɧɬɪɨɥɶ 

ɬɪɟɧɢɪɨɜɚɧɧɵɟ 

3 41–50 
ɤɨɧɬɪɨɥɶ 

ɬɪɟɧɢɪɨɜɚɧɧɵɟ 

4 51–60 
ɤɨɧɬɪɨɥɶ 

ɬɪɟɧɢɪɨɜɚɧɧɵɟ 

Ɋɟɝɢɫɬɪɚɰɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɬɟɤɭɱɟɫɬɢ ɤɪɨɜɢ (η) ɢ ɫɭɫɩɟɧɡɢɢ ɷɪɢɬɪɨɰɢɬɨɜ 

ɩɪɨɜɨɞɢɥɢ ɧɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɤɚɩɢɥɥɹɪɧɨɦ ɜɢɫɤɨɡɢɦɟɬɪɟ. ȼɪɟɦɹ ɩɟɪɟɦɟ-

ɳɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɠɢɞɤɨɫɬɢ ɩɨ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɤɚɩɢɥɥɹɪɚ ɮɢɤɫɢɪɨɜɚɥɨɫɶ ɚɜɬɨ-

ɦɚɬɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɨɝɨ ɫɟɤɭɧɞɨɦɟɪɚ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɮɨɬɨɞɢɨɞɚ-

ɦɢ. Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫɨɫɬɚɜɥɹɥɚ 0,001 ɫɟɤɭɧɞɵ.  
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Вɨɡɪɚɫɬɧɵе ɨɫɨɛеɧɧɨɫɬɢ ɪеɨɥɨɝɢɱеɫɤɢɯ ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɭ ɬɪеɧɢɪɨɜɚɧɧɵɯ ɢ ɧеɬɪеɧɢɪɨɜɚɧɧɵɯ ɥɢɰ 19 

ȼ ɩɪɨɛɚɯ ɤɪɨɜɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɥɢ ɝɟɦɚɬɨɤɪɢɬ (HМt) ɢ ɝɟɦɨɝɥɨɛɢɧ (HЛ), ɪɚɫ-

ɫɱɢɬɵɜɚɥɢ ɫɪɟɞɧɸɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɟɦɨɝɥɨɛɢɧɚ ɜ ɷɪɢɬɪɨɰɢɬɟ (Ɇɋɇɋ) ɢ ɩɨɤɚ-

ɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ ɤɢɫɥɨɪɨɞɚ Д3, 15]: 

TɈ2 = Hɫt/η. 

Ⱦɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɢ ɚɝɪɟɝɚɰɢɸ ɷɪɢɬɪɨɰɢɬɨɜ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɩɨɫɥɟ ɬɪɟɯ-

ɤɪɚɬɧɨɣ ɨɬɦɵɜɤɢ ɜ ɢɡɨɬɨɧɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ, ɫɨɞɟɪɠɚɳɟɦ ɝɥɸ-

ɤɨɡɭ (5,0 ɦɆ).  

Ʉ ɩɪɹɦɵɦ ɦɟɬɨɞɚɦ ɨɰɟɧɤɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɤɪɚɫɧɵɯ ɤɥɟɬɨɤ ɤɪɨɜɢ 

ɨɬɧɨɫɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɧɞɟɤɫɚ ɷɥɨɧɝɚɰɢɢ (ɂЭ) ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɩɪɨɬɨɱɧɨɣ ɦɢɤ-

ɪɨɤɚɦɟɪɟ ɜ ɫɞɜɢɝɨɜɨɦ ɩɨɬɨɤɟ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ 0,78 ɉɚ 

[4].  

Ɉɰɟɧɤɭ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɨɩ-

ɬɢɱɟɫɤɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɚɝɪɟɝɨɦɟɬɪɚ Myrenne (Ƚɟɪɦɚɧɢɹ).  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ɋ ɜɨɡɪɚɫɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɪɨɜɢ: 

ɩɨɜɵɲɚɟɬɫɹ ɜɹɡɤɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ, ɫɧɢɠɚɟɬɫɹ ɢɯ 

ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ. Ʉɚɤ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ, ɬɚɤ ɢ ɭ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɜɨɡɪɚɫɬ-

ɡɚɜɢɫɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɢɦɟɸɬ ɫɯɨɞɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɧɨ ɭ ɢɫɩɵɬɭɟɦɵɯ ɫ 

ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɚɷɪɨɛɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɨɧɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɩɨɡɞɧɟɟ ɢ 

ɜɵɪɚɠɟɧɵ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ. Ɍɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɟɧɰɢɚɥ ɤɪɨɜɢ ɭ 

ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɨɫɬɚɟɬɫɹ ɜɵɲɟ, ɪɚɡɥɢɱɢɹ ɫ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɦɢ ɥɢɰɚɦɢ ɩɨ 

ɛɨɥɶɲɢɧɫɬɜɭ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɜɨɡɪɚɫɬɨɦ ɫɨɯɪɚɧɹɸɬɫɹ, ɚ ɩɨ 

ɧɟɤɨɬɨɪɵɦ (ɜɹɡɤɨɫɬɶ ɤɪɨɜɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ, 

ɜɹɡɤɨɫɬɶ ɩɥɚɡɦɵ, ɚɝɪɟɝɚɰɢɹ ɢ ɱɢɫɥɨ ɤɥɟɬɨɤ ɜ ɚɝɪɟɝɚɬɟ) ɜɨɡɪɚɫɬɚɸɬ. 

ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ, ɜ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɬɟɤɭɱɟɫɬɶ 

ɤɪɨɜɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɤɪɨɪɟɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɷɪɢɬɪɨɰɢɬɨɜ, ɪɚɡɥɢɱɢɹ ɜ ɜɟɥɢɱɢɧɚɯ ɜɹɡɤɨɫɬɢ ɤɪɨɜɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɶɧɵɦɢ 
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ɉ. В. Мɢɯɚɣɥɨɜ, А. В. Мɭɪɚɜɶеɜ, Ɋ. ɋ. Ɉɫɬɪɨɭɦɨɜ, А. А. Мɭɪɚɜɶеɜ 20 

ɝɪɭɩɩɚɦɢ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ ɛɵɥɢ ɛɨɥɟɟ ɜɵɪɚɠɟɧɵ, ɱɟɦ ɩɪɢ ɜɵɫɨɤɢɯ ɫɞɜɢɝɨɜɵɯ 

ɫɤɨɪɨɫɬɹɯ. Ⱦɨɫɬɨɜɟɪɧɚɹ ɪɚɡɧɢɰɚ ɜ ɡɧɚɱɟɧɢɹɯ ɜɹɡɤɨɫɬɢ ɤɪɨɜɢ ɛɵɥɚ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɭɠɟ ɦɟɠɞɭ ɩɟɪɜɨɣ (20–30 ɥɟɬ) ɢ ɜɬɨɪɨɣ (31–40 ɥɟɬ) 

ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ (18 %, ɪ<0,05). ȼ ɬɪɟɬɶɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɟ (41–50 ɥɟɬ) 

ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ (20–30 ɥɟɬ) ɫɨɫɬɚɜɢɥɢ 25 % ɩɪɢ ɪ<0,01. ȼ ɤɨɧɬɪɨɥɶɧɨɣ 

ɝɪɭɩɩɟ 51–60 ɥɟɬ ɜɹɡɤɨɫɬɶ ɤɪɨɜɢ ɛɵɥɚ ɧɚ 30 % ɜɵɲɟ (ɪ<0,01), ɱɟɦ ɜ ɝɪɭɩɩɟ  

20–30 ɥɟɬ (ɪɢɫ. 1). ɍ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢɫɩɵɬɭɟɦɵɯ ɢɦɟɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɤ 

ɩɨɜɵɲɟɧɢɸ ɜɹɡɤɨɫɬɢ ɤɪɨɜɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ ɫ 

ɜɨɡɪɚɫɬɨɦ, ɧɨ ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ ɛɵɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɟ 

(ɪɢɫ. 1).  
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Ɋɢɫ. 1. ȼɹɡɤɨɫɬɶ ɤɪɨɜɢ (ɚ) ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ  
(0,39 ɇɦ–2) ɢ ɜɹɡɤɨɫɬɶ ɩɥɚɡɦɵ (ɛ) ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ 

*
1
 – ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɨɣ (20–30 ɥɟɬ) ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,05;  

**
1
 – ɪɚɡɥɢɱɢɹ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,01  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ J. Brun et al. 

Д6], ɜ ɤɨɬɨɪɨɦ ɚɜɬɨɪɵ ɨɬɦɟɱɚɥɢ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɤɪɨɜɢ ɜ ɨɬɜɟɬ ɧɚ ɚɷɪɨɛɧɭɸ 
ɬɪɟɧɢɪɨɜɤɭ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɹɡɤɨɫɬɶ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɝɟɦɚɬɨɤɪɢɬɚ, 
ɜɹɡɤɨɫɬɶɸ ɩɥɚɡɦɵ, ɚɝɪɟɝɚɰɢɟɣ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶɸ ɷɪɢɬɪɨɰɢɬɨɜ Д5]. 
ɉɨɤɚɡɚɬɟɥɶ ɝɟɦɚɬɨɤɪɢɬɚ ɜ ɝɪɭɩɩɚɯ ɨɬɥɢɱɚɥɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ 
ɜɟɥɢɱɢɧɟ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɤɫɢɝɟɧɚɰɢɹ ɬɤɚɧɟɣ ɨɩɬɢɦɚɥɶɧɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
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Вɨɡɪɚɫɬɧɵе ɨɫɨɛеɧɧɨɫɬɢ ɪеɨɥɨɝɢɱеɫɤɢɯ ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɭ ɬɪеɧɢɪɨɜɚɧɧɵɯ ɢ ɧеɬɪеɧɢɪɨɜɚɧɧɵɯ ɥɢɰ 21 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɥɟɬɨɤ ɤɪɨɜɢ ɧɟ ɹɜɥɹɥɚɫɶ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ 
ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ.  

ȼɹɡɤɨɫɬɶ ɩɥɚɡɦɵ ɹɜɥɹɟɬɫɹ ɜɬɨɪɵɦ ɩɨɫɥɟ ɝɟɦɚɬɨɤɪɢɬɚ ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɬɟɤɭɱɟɫɬɶ ɤɪɨɜɢ ɜ ɰɟɥɨɦ. ɋ ɜɨɡɪɚɫɬɨɦ 
ɧɚɛɥɸɞɚɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɹɡɤɨɫɬɢ ɩɥɚɡɦɵ (ɪɢɫ. 1). ȼɨ ɜɫɟɯ 
ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩɚɯ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɡɧɚɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɩɥɚɡɦɵ ɛɵɥɢ 
ɦɟɧɶɲɟ, ɱɟɦ ɭ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ 
ɩɥɚɡɦɵ ɜ ɩɨɤɨɟ ɭ ɥɢɰ, ɢɦɟɸɳɢɯ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɞɜɢɝɚɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɢ ɭ 
ɫɩɨɪɬɫɦɟɧɨɜ, ɬɪɟɧɢɪɭɸɳɢɯɫɹ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ Д2, 3 ,6]. 

ɉɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ ɤɢɫɥɨɪɨɞɚ ɫ ɜɨɡɪɚɫɬɨɦ ɫɧɢɠɚɥɫɹ, 
ɤɚɤ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ, ɬɚɤ ɢ ɭ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ (ɪɢɫ. 2). ȼ ɝɪɭɩɩɟ ɤɨɧɬɪɨɥɹ 
ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ ɝɪɭɩɩɨɣ (20–30 ɥɟɬ) ɛɵɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɭ 
ɥɢɰ 41–50 ɥɟɬ (12 %, ɪ<0,05) ɢ 51–60 ɥɟɬ (11 %, ɪ<0,05). ɍ ɬɪɟɧɢɪɨɜɚɧɧɵɯ 
ɢɫɩɵɬɭɟɦɵɯ ɜ ɜɨɡɪɚɫɬɟ 51–60 ɥɟɬ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ 
ɤɢɫɥɨɪɨɞɚ ɛɵɥ ɞɨɫɬɨɜɟɪɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɝɪɭɩɩɚɯ 20–30 ɥɟɬ (13 %, ɪ<0,01) ɢ 
31–40 ɥɟɬ (10 %, ɪ<0,05).  
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Ɋɢɫ. 2. Эɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɤɢɫɥɨɪɨɞɚ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ  
ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ 

*
1,2 – ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ (20–30 ɥɟɬ), ɜɬɨɪɨɣ (31–40 ɥɟɬ) ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ ɞɨɫɬɨɜɟɪɧɵ 

ɩɪɢ ɪ<0,05; ** – ɪɚɡɥɢɱɢɹ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,01 
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ɉ. В. Мɢɯɚɣɥɨɜ, А. В. Мɭɪɚɜɶеɜ, Ɋ. ɋ. Ɉɫɬɪɨɭɦɨɜ, А. А. Мɭɪɚɜɶеɜ 22 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɢɧɞɟɤɫɨɦ HМt/η ɢ ɜɟɥɢɱɢɧɨɣ ɆɉɄ 

ɫɨɫɬɚɜɢɥ 0,55 (ɪ0,05), ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɚɦɟɬɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɤɪɨɜɢ ɫ ɭɪɨɜɧɟɦ ɚɷɪɨɛɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɚ ɫ ɞɪɭɝɨɣ – ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɭɦɦɚɪɧɵɣ ɜɤɥɚɞ 

ɦɚɤɪɨ- ɢ ɦɢɤɪɨɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɪɨɜɢ ɜ ɩɨɤɚɡɚɬɟɥɶ ɚɷɪɨɛɧɨɣ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 

Ⱥɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ ɞɨ 50 ɥɟɬ 

ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɪɚɡɥɢɱɚɥɚɫɶ (ɪɢɫ. 3). ȼ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɟ 51–60 ɥɟɬ ɩɨɤɚɡɚɬɟɥɶ 

ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɬɪɢ ɪɚɡɚ ɩɪɟɜɨɫɯɨɞɢɥ ɞɚɧɧɵɟ ɩɟɪɜɨɣ ɜɨɡɪɚɫɬɧɨɣ 

ɝɪɭɩɩɵ (20–30 ɥɟɬ ɢ ɫɬɚɪɲɟ), ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɩɪɟɜɵɲɚɥ ɡɧɚɱɟɧɢɹ ɝɪɭɩɩ  

31–40 ɥɟɬ ɢ 41–50 ɥɟɬ. ȼɫɟ ɪɚɡɥɢɱɢɹ ɛɵɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ 

ɪ<0,05. ɋɪɟɞɢ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɯ 

ɪɚɡɥɢɱɢɣ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ (ɪɢɫ. 3). 

ɍɫɬɚɧɨɜɥɟɧɚ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɩɨɤɚɡɚɬɟɥɹ ɚɝɪɟɝɚɰɢɢ 

ɫ ɜɨɡɪɚɫɬɨɦ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢɫɩɵɬɭɟɦɵɯ r=0,56 (ɪ<0,05). ɍ ɬɪɟɧɢɪɨɜɚɧɧɵɯ 

ɥɢɰ ɞɨɫɬɨɜɟɪɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ. 
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Ɋɢɫ. 3. Ⱥɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɱɢɫɥɨ ɤɥɟɬɨɤ ɜ ɚɝɪɟɝɚɬɟ  
ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ 

*
1,2,3 – ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ (20–30 ɥɟɬ), ɜɬɨɪɨɣ (31–40 ɥɟɬ),  

ɬɪɟɬɶɟɣ (41–50 ɥɟɬ) ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,05  
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Вɨɡɪɚɫɬɧɵе ɨɫɨɛеɧɧɨɫɬɢ ɪеɨɥɨɝɢɱеɫɤɢɯ ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɭ ɬɪеɧɢɪɨɜɚɧɧɵɯ ɢ ɧеɬɪеɧɢɪɨɜɚɧɧɵɯ ɥɢɰ 23 

Ⱥɧɚɥɢɡ ɪɨɥɢ ɚɝɪɟɝɚɰɢɢ ɜ ɫɨɡɞɚɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɪɨɜɨɬɨɤɭ ɩɨɤɚɡɵɜɚɟɬ, 

ɱɬɨ ɞɨ ɩɨɥɨɜɢɧɵ ɜɫɟɝɨ ɜɟɧɨɡɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɝɪɟɝɚɰɢɟɣ 

ɷɪɢɬɪɨɰɢɬɨɜ Д1, 9]. ȼ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɞɜɢɝɚ ɜ ɜɟɧɭɥɚɯ 

ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɚɝɪɟɝɚɬɨɜ ɷɪɢɬɪɨɰɢɬɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɚɪɚɫɬɚɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɪɨɜɨɬɨɤɭ Д9]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɧɢɠɟɧɧɚɹ ɚɝɪɟɝɚɰɢɹ 

ɷɪɢɬɪɨɰɢɬɨɜ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɱɟɧɢɹ ɤɪɨɜɢ ɜ 

ɫɢɫɬɟɦɟ ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ, ɭɦɟɧɶɲɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɪɨɜɨɬɨɤɭ.  

Ɇɧɨɝɢɟ ɚɜɬɨɪɵ ɭɤɚɡɵɜɚɸɬ ɧɚ ɜɟɞɭɳɭɸ ɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɟɥɤɨɜ ɩɥɚɡɦɵ 

ɜ ɢɡɦɟɧɟɧɢɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɤɥɢɧɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ Д4, 7]. ȼ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɭ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɜɡɚɢɦɨɫɜɹɡɶ 

ɢɧɞɟɤɫɚ ɚɝɪɟɝɚɰɢɢ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɬɪɢɝɥɢɰɟɪɢɞɨɜ ɜɵɪɚɠɚɥɚɫɶ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɤɨɪɪɟɥɹɰɢɢ r = 0,71 (ɪ0,05), ɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɯɨɥɟɫɬɟɪɢɧɚ – r = 0,45 (ɪ0,05).  

Ʉɪɨɦɟ ɩɥɚɡɦɟɧɧɨɝɨ ɮɚɤɬɨɪɚ, ɚɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ 

ɨɬ ɫɨɛɫɬɜɟɧɧɨ ɤɥɟɬɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɚɝɪɟɝɚɬɨɨɛɪɚɡɨɜɚɧɢɸ Д9, 10]. 

Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɯɚɧɢɡɦɵ ɪɚɡɥɢɱɢɣ ɜ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɚɝɪɟɝɚɬɨɨɛɪɚɡɨɜɚɧɢɸ ɭ 

ɥɢɰ ɫ ɪɚɡɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɨɥɧɨɫɬɶɸ ɧɟ ɢɡɭɱɟɧɵ. 

Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ ɦɨɥɨɞɨɣ ɜɨɡɪɚɫɬ ɰɢɪɤɭɥɢɪɭɸɳɢɯ 

ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɤɪɨɜɢ, ɩɨɫɤɨɥɶɤɭ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɦɨɥɨɞɵɟ ɷɪɢɬɪɨɰɢɬɵ ɢɦɟɸɬ 

ɫɧɢɠɟɧɧɭɸ ɚɝɪɟɝɚɛɟɥɶɧɨɫɬɶ Д5, 9].  

ȿɳɟ ɨɞɧɢɦ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹ-

ɧɢɟ ɧɚ ɬɟɤɭɱɟɫɬɶ ɤɪɨɜɢ, ɨɫɨɛɟɧɧɨ ɧɚ ɭɪɨɜɧɟ ɦɢɤɪɨɫɨɫɭɞɨɜ, ɹɜɥɹɟɬɫɹ ɞɟɮɨɪɦɢɪɭɟ-

ɦɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ. ɂɧɞɟɤɫ ɭɞɥɢɧɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɞɟɮɨɪɦɢ-

ɪɭɟɦɨɫɬɶ ɤɥɟɬɨɤ, ɫ ɜɨɡɪɚɫɬɨɦ ɭɦɟɧɶɲɚɥɫɹ (ɪɢɫ. 4). ɍ ɢɫɩɵɬɭɟɦɵɯ ɝɪɭɩɩɵ ɤɨɧɬɪɨɥɹ 

51–60 ɥɟɬ ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɞɨɫɬɨɜɟɪɧɨ ɦɟɧɶɲɟ ɧɚ 7 % (ɪ<0,01), ɱɟɦ ɜ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɟ 20–30 ɥɟɬ; ɜ ɝɪɭɩɩɟ 31–40 ɥɟɬ – ɧɚ 6 % (ɪ<0,05). ɍ ɬɪɟɧɢɪɨɜɚɧ-

ɧɵɯ ɥɢɰ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ (51–60 ɥɟɬ) ɢɧɞɟɤɫ ɭɞɥɢɧɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ 

ɛɵɥ ɦɟɧɶɲɟ ɧɚ 5 %, ɱɟɦ ɜ ɝɪɭɩɩɟ 20–30 ɥɟɬ (ɪ<0,01) ɢ ɜ ɝɪɭɩɩɟ 31–40 ɥɟɬ (ɪ<0,05).  
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ɉ. В. Мɢɯɚɣɥɨɜ, А. В. Мɭɪɚɜɶеɜ, Ɋ. ɋ. Ɉɫɬɪɨɭɦɨɜ, А. А. Мɭɪɚɜɶеɜ 24 

Эɪɢɬɪɨɰɢɬɵ ɧɟɩɪɟɪɵɜɧɨ ɰɢɪɤɭɥɢɪɭɸɬ ɜ ɫɨɫɭɞɚɯ ɢ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɞɟɪɠɢɜɚɬɶ ɢɧɬɟɧɫɢɜɧɵɟ ɩɚɫɫɢɜɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɩɪɨɹɜɥɹɬɶ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɪɚɝɦɟɧɬɚɰɢɢ. Эɬɢ ɞɜɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɟɬɨɤ 

ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɜɵɫɨɤɨɞɟɮɨɪɦɢɪɭɟɦɨɣ ɦɟɦɛɪɚɧɨɣ ɢ ɟɟ ɜɵɫɨɤɨɣ 

ɫɬɚɛɢɥɶɧɨɫɬɶɸ Д14]. ɉɪɢ ɷɬɨɦ ɫɟɬɶ ɛɟɥɤɨɜ ɰɢɬɨɫɤɟɥɟɬɚ ɦɟɦɛɪɚɧɵ ɢɝɪɚɟɬ 

ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ 

Д16]. Ȼɨɥɟɟ ɬɨɝɨ, ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɫɱɢɬɚɟɬɫɹ ɤɥɸɱɟɜɵɦ ɫɜɨɣɫɬɜɨɦ 

ɷɪɢɬɪɨɰɢɬɨɜ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɢɦ ɞɥɹ ɩɚɫɫɚɠɚ ɱɟɪɟɡ ɤɚɩɢɥɥɹɪɵ, ɢ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɪɨɜɨɬɨɤɚ ɢ ɨɤɫɢɝɟɧɚɰɢɸ ɬɤɚɧɟɣ.  

ɂɧɞɟɤɫ ɭɞɥɢɧɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɬɨɱɧɨɣ ɦɢɤɪɨɤɚɦɟɪɵ, ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɜɵɲɟɧɧɭɸ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɤɥɟɬɨɤ ɭ 

ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ, ɢ ɧɚ ɫɧɢɠɟɧɢɟ ɫ ɜɨɡɪɚɫɬɨɦ 

ɫɩɨɫɨɛɧɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ ɢɡɦɟɧɹɬɶ ɫɜɨɸ ɮɨɪɦɭ (ɪɢɫ. 4).  
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Ʉɨɧɬɪɨɥɶ Ɍɪɟɧɢɪɨɜɚɧɧɵɟ ɥɢɰɚ

 

Ɋɢɫ. 4. ɂɧɞɟɤɫ ɭɞɥɢɧɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ  
ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ 

**
1 – ɪɚɡɥɢɱɢɹ ɫ ɩɟɪɜɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɨɣ 20–30 ɥɟɬ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,01; *2 – ɪɚɡɥɢɱɢɹ 

ɫɨ ɜɬɨɪɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɨɣ (31–40 ɥɟɬ) ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ ɪ<0,05  

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ 

ɷɪɢɬɪɨɰɢɬɨɜ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɩɨɜɵɲɟɧɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟ ɡɚɧɢɦɚɸɳɢɦɢɫɹ 
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Вɨɡɪɚɫɬɧɵе ɨɫɨɛеɧɧɨɫɬɢ ɪеɨɥɨɝɢɱеɫɤɢɯ ɫɜɨɣɫɬɜ ɤɪɨɜɢ ɭ ɬɪеɧɢɪɨɜɚɧɧɵɯ ɢ ɧеɬɪеɧɢɪɨɜɚɧɧɵɯ ɥɢɰ 25 

ɫɩɨɪɬɨɦ ɥɢɰɚɦɢ, ɢ ɱɬɨ ɢɦɟɧɧɨ ɜɵɫɨɤɚɹ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ ɹɜɥɹɟɬɫɹ 

ɜɟɞɭɳɢɦ ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɦ ɫɧɢɠɟɧɢɟ 

ɜɹɡɤɨɫɬɢ ɤɪɨɜɢ ɩɪɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɦɵɲɟɱɧɵɦ ɧɚɝɪɭɡɤɚɦ ɧɚ 

ɜɵɧɨɫɥɢɜɨɫɬɶ Д3, 12].  

Ɇɧɨɝɢɟ ɚɜɬɨɪɵ ɫɱɢɬɚɸɬ, ɱɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ ɤ ɞɟɮɨɪɦɚɰɢɢ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫɜɹɡɚɧɚ ɫ ɦɟɦɛɪɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤɥɟɬɨɤ Д8, 10]. ɇɚ 

ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɠɢɡɧɢ ɷɪɢɬɪɨɰɢɬɨɜ ɫɜɨɣɫɬɜɚ ɢɯ ɦɟɦɛɪɚɧɵ 

ɢɡɦɟɧɹɸɬɫɹ, ɫɥɟɞɫɬɜɢɟɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɧɢɠɟɧɢɟ 

ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɤɥɟɬɨɤ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 

ɦɨɥɨɞɵɟ ɷɪɢɬɪɨɰɢɬɵ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɞɟɮɨɪɦɚɰɢɢ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɪɵɦɢ Д11, 13]. ɋɧɢɠɟɧɢɟ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɫɬɚɪɵɯ ɤɥɟɬɨɤ 

ɫɜɹɡɵɜɚɸɬ ɫ ɩɨɜɵɲɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɣ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɡɚ ɫɱɟɬ 

ɩɨɜɵɲɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɟɦɨɝɥɨɛɢɧɚ ɜ ɤɥɟɬɤɟ ɜɫɥɟɞɫɬɜɢɟ ɞɟɝɢɞɪɚɬɚɰɢɢ, ɚ 

ɬɚɤɠɟ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɞɜɢɝɨɜɨɣ ɜɹɡɤɨɫɬɢ ɦɟɦɛɪɚɧɵ ɜɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ 

ɥɢɩɢɞɧɨ-ɛɟɥɤɨɜɨɣ ɫɬɪɭɤɬɭɪɵ ɦɟɦɛɪɚɧɵ.  

ȼɵɜɨɞɵ 

1. ɋ ɜɨɡɪɚɫɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɤɪɨɜɢ: ɩɨɜɵɲɚɟɬɫɹ ɜɹɡɤɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɝɪɟɝɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ, ɫɧɢɠɚɟɬɫɹ 

ɢɯ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ. Ʉɚɤ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ, ɬɚɤ ɢ ɭ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ 

ɜɨɡɪɚɫɬ-ɡɚɜɢɫɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɢɦɟɸɬ ɫɯɨɞɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɧɨ ɭ 

ɢɫɩɵɬɭɟɦɵɯ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɚɷɪɨɛɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɨɧɢ 

ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɩɨɡɞɧɟɟ ɢ ɜɵɪɚɠɟɧɵ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ.  

2. Ɍɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɟɧɰɢɚɥ ɤɪɨɜɢ ɭ ɬɪɟɧɢɪɨɜɚɧɧɵɯ ɥɢɰ ɨɫɬɚɟɬɫɹ ɜɵɲɟ ɜɨ 

ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩɚɯ, ɪɚɡɥɢɱɢɹ ɫ ɧɟɬɪɟɧɢɪɨɜɚɧɧɵɦɢ ɥɢɰɚɦɢ 

ɩɨ ɛɨɥɶɲɢɧɫɬɜɭ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɜɨɡɪɚɫɬɨɦ ɫɨɯɪɚɧɹɸɬɫɹ, ɚ ɩɨ 

ɧɟɤɨɬɨɪɵɦ (ɜɹɡɤɨɫɬɶ ɤɪɨɜɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ, 

ɜɹɡɤɨɫɬɶ ɩɥɚɡɦɵ, ɚɝɪɟɝɚɰɢɹ ɢ ɱɢɫɥɨ ɤɥɟɬɨɤ ɜ ɚɝɪɟɝɚɬɟ) – ɜɨɡɪɚɫɬɚɸɬ.  
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