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Yew baccata in the North Caucasus, structure of needles and shoots in con-

nection with a high-rise thermal gradient and light exposure. 

 

Ƚɨɪɧɵɣ ɪɟɥɶɟɮ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɦɨɡɚɢɱɧɨɫɬɶ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨ-

ɜɢɣ, ɤɨɬɨɪɚɹ ɫɜɹɡɚɧɚ ɫ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɦɟɫɬ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɪɚɫɬɟɧɢɣ – ɭɝ-
ɥɚ ɢɯ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɭ, ɨɪɢɟɧɬɚɰɢɢ ɤ ɫɬɪɚɧɚɦ ɫɜɟɬɚ, ɚ ɬɚɤɠɟ ɜɵɫɨɬɨɣ 

ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɬɢɫ ɩɪɨɹɜɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɚɞɚɩɬɚ-
ɰɢɨɧɧɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɵɦɚ ɢ Ʉɚɜɤɚɡɚ 
ɯɜɨɹ ɫɚɞɨɜɵɯ ɮɨɪɦ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɢɦɟɟɬ ɷɥɟɦɟɧɬɵ ɦɟɡɨɦɨɪɮɧɨɫɬɢ ɢ ɤɫɟ-
ɪɨɦɨɪɮɧɨɫɬɢ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɪɟɡɤɢɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨ-

ɞɢɜɲɢɟ ɧɚ ɟɜɪɨɩɟɣɫɤɨɦ ɦɚɬɟɪɢɤɟ ɜɨ ɜɪɟɦɹ ɥɟɞɧɢɤɨɜɨɝɨ ɩɟɪɢɨɞɚ ɢ ɫɨɩɪɨ-
ɜɨɠɞɚɜɲɢɟɫɹ ɩɨɯɨɥɨɞɚɧɢɟɦ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ (ɋɪɟɞɢɡɟɦɧɨɦɨɪɶɟ) 
ɢ ɚɪɢɞɢɡɚɰɢɟɣ ɤɥɢɦɚɬɚ, ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɩɨɹɜɥɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɤɫɟɪɨ-

ɦɨɪɮɧɵɯ ɩɪɢɡɧɚɤɨɜ ɜ ɫɬɪɨɟɧɢɢ ɯɜɨɢ ɬɢɫɚ ɹɝɨɞɧɨɝɨ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɨɛ-

ɪɚɡɨɜɚɧɢɟ ɬɨɥɫɬɨɣ ɦɧɨɝɨɫɥɨɣɧɨɣ ɜɟɪɯɧɟɣ ɤɭɬɢɤɭɥɵ, «ɜɚɥɢɤɨɨɛɪɚɡɧɨɣ» 

ɤɭɬɢɤɭɥɵ ɧɚ ɧɢɠɧɟɣ ɛɭɝɨɪɱɚɬɨɣ ɷɩɢɞɟɪɦɟ, ɫɜɨɟɨɛɪɚɡɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɭɫɬɶɢɰ ɢ ɢɯ ɩɨɝɪɭɠɟɧɧɨɫɬɶ ɜ ɥɢɫɬɨɜɭɸ ɬɤɚɧɶ. ɋ ɭɯɭɞɲɟɧɢɟɦ ɭɫɥɨɜɢɣ 
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ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɧɚ Ʉɚɜɤɚɡɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɯɜɨɢ, ɩɚɥɢ-

ɫɚɞɧɨɫɬɢ ɦɟɡɨɮɢɥɥɚ, ɭɦɟɧɶɲɟɧɢɟ ɜɵɫɨɬɵ ɤɥɟɬɨɤ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɷɩɢ-

ɞɟɪɦɵ [8, 9]. ɂɡɦɟɧɟɧɢɟ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɪɟɠɢɦɚ ɨɫɜɟɳɟɧɧɨ-

ɫɬɢ ɜɵɡɵɜɚɟɬ ɝɥɭɛɨɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɬɪɨɟɧɢɢ ɯɜɨɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɢ ɪɟɡɤɨ ɪɚɡɥɢɱɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɢɩɨɜ: ɦɟ-
ɡɨɦɨɪɮɧɨɝɨ ɢ ɤɫɟɪɨɦɨɪɮɧɨɝɨ [6]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɮɢɡɢɨɥɨɝɢɱɟ-
ɫɤɨɣ ɪɨɥɢ ɜɨɫɤɚ ɷɩɢɞɟɪɦɵ ɥɢɫɬɚ ɯɜɨɣɧɵɯ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɛɵɥɨ ɭɫɬɚ-
ɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɬɨɥɫɬɵɣ ɫɥɨɣ ɜɨɫɤɚ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ 
ɜɨɞɵ ɜ ɩɨɱɜɟ ɢ ɩɪɢ ɫɢɥɶɧɨɣ ɢɧɫɨɥɹɰɢɢ [14]. ȼ ɯɜɨɟ ɧɟɤɨɬɨɪɵɯ ɮɨɪɦ ɬɢɫɚ 
ɹɝɨɞɧɨɝɨ, ɩɪɨɢɡɪɚɫɬɚɸɳɟɝɨ ɜ ɂɧɞɢɢ, ɜ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɹ ɫɤɥɟɪɟɢɞ, 

ɬɪɚɧɫɮɭɡɢɨɧɧɚɹ ɬɤɚɧɶ ɪɚɡɜɢɜɚɟɬɫɹ ɨɱɟɧɶ ɫɥɚɛɨ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɨɳɧɨɟ 
ɪɚɡɜɢɬɢɟ ɬɪɚɧɫɮɭɡɢɨɧɧɨɣ ɬɤɚɧɢ ɫɜɹɡɚɧɨ ɫ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɵɦ ɨɬɫɭɬɫɬ-
ɜɢɟɦ ɫɤɥɟɪɟɢɞ; ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɢ ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɜɵɩɨɥɧɹɸɬ 
ɫɯɨɞɧɵɟ ɮɭɧɤɰɢɢ [16].  

Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɨɫɬɚɟɬɫɹ ɦɚɥɨɢɡɭɱɟɧɧɵɦ ɜɨɩɪɨɫ ɨɛ ɢɡɦɟɧɱɢ-

ɜɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɡɚɥɨɠɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɢɫɬɨɧɟɫɭɳɢɯ ɩɨɛɟɝɨɜ ɜ ɤɪɨ-
ɧɟ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɧɨɝɨ Ʉɚɜɤɚɡɚ, ɪɚɡɦɟɪɨɜ ɩɨɛɟ-
ɝɨɜ ɢɯ ɨɯɜɨɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɛɴɟɦɨɜ ɬɤɚɧɟɣ ɯɜɨɢ, ɪɚɡɦɟɪɨɜ ɢ ɱɢɫɥɚ ɢɯ 
ɤɥɟɬɨɤ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɨɫɬɚ ɞɟɪɟ-
ɜɚ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɟɝɨ ɚɞɚɩɬɚɰɢɢ ɩɪɢ ɩɪɨɢɡɪɚɫɬɚɧɢɢ ɜ ɝɨɪɚɯ. 

 

  . Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ ɦɨɞɟɥɶɧɵɟ 
ɞɟɪɟɜɶɹ ɬɢɫɚ ɹɝɨɞɧɨɝɨ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɬɟɪ-

ɪɢɬɨɪɢɢ ɥɟɫɧɨɝɨ ɮɨɧɞɚ Ɋɟɫɩɭɛɥɢɤɢ ɋɟɜɟɪɧɚɹ Ɉɫɟɬɢɹ – Ⱥɥɚɧɢɹ, ɧɚ ɫɟɜɟɪ-

ɧɨɦ ɦɚɤɪɨɫɤɥɨɧɟ Ȼɨɥɶɲɨɝɨ Ʉɚɜɤɚɡɫɤɨɝɨ ɯɪɟɛɬɚ. Ɇɨɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ 
ɜ ɜɨɡɪɚɫɬɟ ɨɬ 100 ɞɨ 220 ɥɟɬ ɩɨɞɨɛɪɚɧɵ ɜ ɛɭɤɨɜɨ-ɬɢɫɨɜɵɯ ɥɟɫɚɯ ɧɚ ɜɵɫɨ-

ɬɚɯ 700 ɦ, 1000 ɦ ɢ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɜ ɞɪɟɜɨɫɬɨɹɯ ɩɨɥɧɨɬɨɣ 0,5–0,8. 

ɉɨɞɛɨɪ ɦɨɞɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ ɭɱɟɬɨɦ ɢɯ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɧɚ ɫɤɥɨɧɚɯ 
ɨɞɢɧɚɤɨɜɨɣ ɤɪɭɬɢɡɧɵ ɢ ɨɪɢɟɧɬɢɪɨɜɤɢ ɩɨ ɫɬɪɚɧɚɦ ɫɜɟɬɚ. ɇɚ ɨɩɵɬɧɵɯ ɭɱɚ-
ɫɬɤɚɯ ɬɢɫ ɩɪɟɞɫɬɚɜɥɟɧ ɞɟɪɟɜɶɹɦɢ ɜɵɫɨɬɨɣ 5–8 ɦ. Ⱦɥɹ ɚɧɚɬɨɦɨ-
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɹɬɵ ɩɨɛɟɝɢ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟ-
ɧɢɹ ɢɡ ɜɟɪɯɧɟɣ, ɫɪɟɞɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɟɣ ɤɪɨɧɵ, ɫ ɬɪɟɯ ɦɨɞɟɥɶɧɵɯ ɞɟ-
ɪɟɜɶɟɜ ɧɚ ɤɚɠɞɨɣ ɩɪɨɛɧɨɣ ɩɥɨɳɚɞɢ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɨɛɪɚɡɰɵ ɩɨɛɟɝɨɜ ɜ ɩɨɥɟɜɵɯ 

ɭɫɥɨɜɢɹɯ ɮɢɤɫɢɪɨɜɚɥɢ 4 %-ɦ ɪɚɫɬɜɨɪɨɦ ɮɨɪɦɚɥɢɧɚ. Ɂɚɬɟɦ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɫɬɪɭɤɬɭɪɵ ɩɨɛɟɝɨɜ – ɯɜɨɹ, ɩɨɱɤɢ, ɫɬɟɛɥɢ ɛɟɡ ɡɚɥɢɜɤɢ ɜ ɬɜɟɪɞɵɟ ɫɪɟɞɵ 

ɪɚɡɪɟɡɚɥɢɫɶ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɧɚ ɜɢɛɪɚɰɢɨɧɧɨɦ ɦɢɤɪɨɬɨɦɟ ɧɚ ɫɪɟɡɵ ɬɨɥɳɢ-

ɧɨɣ 15–20 ɦɤɦ [10]. ɋɪɟɡɵ ɩɨɦɟɳɚɥɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜ ɫɩɢɪɬɨɜɨɣ ɪɚɫɬɜɨɪ. 
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ȼ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɜɟɬɨɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɞ ɫɬɟɪɟɨ-
ɫɤɨɩɢɱɟɫɤɢɦ ɦɢɤɪɨɫɤɨɩɨɦ ɆȻɋ-9 ɨɬɛɢɪɚɥɢ ɨɫɟɜɵɟ ɢ ɧɟɫɤɨɥɶɤɨ ɛɨɤɨɜɵɯ 
ɫɪɟɡɨɜ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ, ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɥɢ ɜ ɜɨɞɭ ɧɚ 5 ɦɢɧ. Ɂɚɬɟɦ ɢɯ ɨɤɪɚ-
ɲɢɜɚɥɢ ɝɢɫɬɨɯɢɦɢɱɟɫɤɢ ɦɟɬɢɥɨɜɵɦ ɡɟɥɟɧɵɦ – ɩɢɪɨɧɢɧɨɦ ɩɨ Ȼɪɚɲɟ [7]. 

Ⱦɚɧɧɵɣ ɪɟɚɤɬɢɜ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɜ ɹɞɪɚɯ ɢ ɰɢɬɨɩɥɚɡɦɟ ɤɥɟɬɨɤ ɫɬɪɭɤɬɭ-
ɪɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɭɤɥɟɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɨɤɪɚɲɢɜɚɸɬɫɹ ɨɛɨ-
ɥɨɱɤɢ ɢ ɢɧɵɟ ɫɬɪɭɤɬɭɪɵ ɤɥɟɬɨɤ. Ɉɤɪɚɫɤɭ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɦɢɧɭɬ, 
ɡɚɬɟɦ ɫɪɟɡɵ ɩɪɨɦɵɜɚɥɢ ɜ ɱɢɫɬɨɣ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ 1–2 ɦɢɧ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɫɪɟɡɵ ɩɨɦɟɳɚɥɢ ɧɚ ɩɪɟɞɦɟɬɧɨɟ ɫɬɟɤɥɨ, ɨɛɟɡɜɨɠɢɜɚɥɢ 

ɫɩɢɪɬɨɦ ɢ ɡɚɤɥɸɱɚɥɢ ɜ ɤɚɧɚɞɫɤɢɣ ɛɚɥɶɡɚɦ ɩɨɞ ɩɨɤɪɨɜɧɵɦ ɫɬɟɤɥɨɦ.  

Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɚɧɚɬɨɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɛɟɝɨɜ ɜɵɩɨɥ-
ɧɹɥɢ ɜ ɫɜɟɬɨɜɨɦ ɦɢɤɪɨɫɤɨɩɟ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ȼ.Ȼ. ɋɤɭɩ-

ɱɟɧɤɨ ɜɢɧɬɨɜɨɝɨ ɨɤɭɥɹɪɧɨɝɨ ɦɢɤɪɨɦɟɬɪɚ ɆɈȼ-1-15
ɯ
. Ⱦɚɧɧɵɣ ɨɤɭɥɹɪɧɵɣ 

ɦɢɤɪɨɦɟɬɪ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ ɩɥɨɳɚɞɶ ɤɨɧɬɭɪɨɜ 
ɥɸɛɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɟɬɨɞɨɦ ɢɯ ɥɢɧɟɣɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. ȼɵɫɨɤɚɹ 
ɬɨɱɧɨɫɬɶ ɜ ɬɚɤɢɯ ɢɡɦɟɪɟɧɢɹɯ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ «ɮɨɪɦɭɥɵ ɩɪɹɦɨ-

ɭɝɨɥɶɧɢɤɨɜ» [2, 12]. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɫɜɟ-
ɞɟɧɢɹ ɨ ɩɥɨɳɚɞɹɯ ɫɟɱɟɧɢɣ ɬɤɚɧɟɣ ɜ ɥɸɛɨɦ ɫɨɱɟɬɚɧɢɢ ɢɯ ɜɫɬɪɟɱɚɟɦɨɫɬɢ 

ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ. Ɉɛɴɟɦ ɯɜɨɢɧɤɢ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɫɭɦ-

ɦɟ ɨɛɴɟɦɨɜ ɟɟ ɨɬɪɟɡɤɨɜ: ɨɛɴɟɦ ɤɚɠɞɨɝɨ ɨɬɪɟɡɤɚ ɯɜɨɢɧɤɢ, ɩɪɢɧɢɦɚɟɦɨɝɨ 
ɩɨ ɮɨɪɦɟ ɡɚ ɭɫɟɱɟɧɧɵɣ ɤɨɧɭɫ, ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɢɡɜɟɫɬɧɨɣ ɜɵɫɨɬɟ ɢ ɜɟɥɢ-

ɱɢɧɚɦ ɩɥɨɳɚɞɢ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɨɫɧɨɜɚɧɢɹ. 
 

    . Ʉɪɨɧɚ ɞɟɪɟɜɶɟɜ ɬɢɫɚ 
ɹɝɨɞɧɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɫɬɢɪɚɟɬɫɹ ɧɢɡɤɨ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ. Ɉɯɜɨɟ-
ɧɢɟ ɜɟɬɜɟɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɪɨɧɵ ɫɨɫɬɚɜɥɹɟɬ 100 %. ȼ ɫɪɟɞɧɟɣ ɢ ɧɢɠɧɟɣ 

ɱɚɫɬɹɯ ɤɪɨɧɵ ɭ ɨɫɧɨɜɚɧɢɹ ɜɟɬɜɟɣ ɜɛɥɢɡɢ ɫɬɜɨɥɚ ɯɜɨɹ ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɟɟ ɦɚɤ-
ɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɞɨɫɬɢɝɚɟɬ 6–8 ɥɟɬ. ɇɚ ɨɫɹɯ ɬɪɟɬɶɟɝɨ-ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞ-

ɤɨɜ ɜɟɬɜɥɟɧɢɹ ɧɨɜɵɟ ɩɨɛɟɝɢ ɢ ɯɜɨɹ ɡɚɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɱɤɚɯ ɞɨ ɭɪɨɜɧɹ ɫɜɟ-
ɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ 190 ɥɸɤɫ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 2 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ [5].  

Ɏɢɬɨɦɟɪɵ ɯɜɨɢ – ɥɢɫɬɨɜɵɟ ɛɭɝɨɪɤɢ ɢ ɢɯ ɫɬɟɛɥɟɜɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɸɬ-
ɫɹ ɚɩɢɤɚɥɶɧɨɣ ɦɟɪɢɫɬɟɦɨɣ ɝɨɞɢɱɧɨɝɨ ɩɨɛɟɝɚ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɜɟɝɟɬɚɰɢ-

ɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɡɜɢɬɢɹ ɫɬɪɭɤɬɭɪ ɧɨɜɨɣ ɩɨɱ-
ɤɢ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɩɨɥɧɵɣ ɧɚɛɨɪ ɥɢɫɬɨɜɵɯ ɡɚɱɚɬɤɨɜ ɢ ɢɯ 
ɫɬɟɛɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɛɟɝɨɜ ɧɨɜɨɣ ɝɟɧɟɪɚɰɢɢ. Ɍɟɪɦɢɧɚɥɶɧɵɟ ɩɨɱɤɢ ɧɚ 
ɩɨɛɟɝɚɯ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɡɚ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɮɨɪɦɢɪɭɸɬ 
ɞɨ ɱɟɬɵɪɟɯ ɹɪɭɫɨɜ ɤɪɨɸɳɢɯ ɱɟɲɭɣ, ɩɪɢɤɪɵɜɚɸɳɢɯ ɥɢɫɬɨɜɵɟ ɛɭɝɨɪɤɢ. 
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Ⱥɩɢɤɚɥɶɧɚɹ ɦɟɪɢɫɬɟɦɚ ɩɨɛɟɝɚ ɢɦɟɟɬ ɝɢɫɬɨɥɨɝɢɱɟɫɤɭɸ ɡɨɧɚɥɶɧɨɫɬɶ, ɯɚɪɚɤ-
ɬɟɪɧɭɸ ɞɥɹ ɯɜɨɣɧɵɯ [15]. ȼ ɩɟɪɢɨɞ ɡɚɥɨɠɟɧɢɹ ɥɢɫɬɨɜɵɯ ɛɭɝɨɪɤɨɜ ɚɩɟɤɫ 
ɢɦɟɟɬ ɜɵɬɹɧɭɬɭɸ ɩɨɥɭɷɥɢɩɫɨɢɞɚɥɶɧɭɸ ɮɨɪɦɭ ɜɵɫɨɬɨɣ ɨɤɨɥɨ 85 ɦɤɦ ɢ 

ɞɢɚɦɟɬɪɨɦ ɨɫɧɨɜɚɧɢɹ ɩɨɪɹɞɤɚ 184 ɦɤɦ. ɍɤɨɪɨɱɟɧɧɵɣ ɫɬɟɛɟɥɶ ɩɨɱɤɢ, ɧɟ-
ɫɭɳɢɣ ɤɪɨɸɳɢɟ ɱɟɲɭɢ, ɡɚɱɚɬɨɤ ɩɨɛɟɝɚ ɢ ɚɩɟɤɫ ɢɦɟɟɬ ɨɫɬɪɨɤɨɧɢɱɟɫɤɭɸ 

ɮɨɪɦɭ, ɟɝɨ ɫɟɪɞɰɟɜɢɧɚ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɬɚɧɢɧɨɜɵɯ ɤɥɟɬɨɤ. ȼɵɫɨɬɚ ɩɨɱɟɤ 
ɫɨɫɬɚɜɥɹɟɬ 1,47 ± 0,07 ɦɦ, ɞɢɚɦɟɬɪ ɨɫɧɨɜɚɧɢɹ 1,14 ± 0,06 ɦɦ. Ʌɢɫɬɨɜɵɟ ɡɚ-
ɱɚɬɤɢ ɞɥɢɧɨɣ 0,65 ɦɦ ± 0,05, ɲɢɪɢɧɨɣ 0,26 ɦɦ ± 0,02. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɦɟɫɬɧɨɫɬɢ ɨɬ 700 ɦ ɞɨ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 

ɦɨɪɹ ɡɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɡɚɥɨɠɟɧɢɟ ɚɩɢɤɚɥɶɧɵɦɢ ɦɟɪɢɫɬɟɦɚɦɢ ɧɨɜɵɯ  
ɩɨɛɟɝɨɜ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɯɜɨɢ ɧɨɜɨɣ ɝɟɧɟɪɚ-
ɰɢɢ (ɬɚɛɥ. 1).  

ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɧɚ ɞɚɧɧɵɯ ɜɵɫɨɬɚɯ ɱɢɫɥɚ ɨɫɟɣ ɬɪɟɬɶɟɝɨ 
ɩɨɪɹɞɤɚ ɨɬ 24,67 ± 0,86 ɲɬ. ɞɨ 18,67 ± 0,84 ɲɬ., ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ 
1 ɦ ɨɫɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɨɫɜɟɳɟɧɧɨɫɬɢ 

ɨɬ 2033 ɥɸɤɫ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɞɨ 1055 ɥɸɤɫ ɧɚ ɜɵɫɨɬɟ 1000 ɦ ɱɢɫɥɨ ɩɨɛɟ-
ɝɨɜ ɧɚ 1 ɦ ɞɥɢɧɵ ɜɟɬɜɢ ɫɧɢɠɚɟɬɫɹ ɞɨ 15,67 ɲɬ. ɉɪɢ ɷɬɨɦ ɜ ɰɟɥɨɦ ɧɚɛɥɸɞɚ-
ɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ (R = 0,862) ɦɟɠɞɭ ɭɪɨɜɧɟɦ 

ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɛɟɝɨɜ ɧɚ 1 ɦ ɞɥɢɧɵ ɜɟɬɜɢ. Ⱦɥɢɧɚ ɜɟɬɜɟɣ 

(ɩɨɛɟɝɨɜ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ) ɧɚ ɜɵɫɨɬɚɯ 700–1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 

ɦɨɪɹ ɨɱɟɧɶ ɬɟɫɧɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɭɪɨɜɧɟɦ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ (R = 0,99). 

Ⱦɥɢɧɚ ɝɨɞɢɱɧɵɯ ɩɨɛɟɝɨɜ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɩɨ ɦɟɪɟ ɩɨɞɴɟɦɚ ɦɟ-
ɫɬɧɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ 700–1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɬɚɤɠɟ ɨɱɟɧɶ ɬɟɫɧɨ ɤɨɪ-
ɪɟɥɢɪɭɟɬ ɫ ɭɪɨɜɧɟɦ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ (R = 0,993) [1].  

ɍɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ 700–1100 ɦ ɧɚɞ 

ɭɪɨɜɧɟɦ ɦɨɪɹ, ɩɪɢ ɚɧɚɥɨɝɢɱɧɨɦ ɭɪɨɜɧɟ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ ɩɪɢɜɨɞɢɬ 
ɤ ɭɜɟɥɢɱɟɧɢɸ ɜ 1,14 ɪɚɡɚ ɫɪɟɞɧɟɝɨ ɱɢɫɥɚ ɥɢɫɬɶɟɜ, ɧɚ ɨɞɧɨɦ ɝɨɞɢɱɧɨɦ ɩɨ-
ɛɟɝɟ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɨɞɭɰɢ-

ɪɨɜɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɯɜɨɢ ɩɨɛɟɝɚ ɜ 1,27 ɪɚɡɚ. ɋɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɨɫɜɟ-
ɳɟɧɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɨɬ 2033 ɥɸɤɫ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 

1055 ɥɸɤɫ ɧɚ ɜɵɫɨɬɟ 1000 ɦ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɫɪɟɞɧɟɝɨ ɱɢɫɥɚ ɡɚ-
ɤɥɚɞɵɜɚɟɦɵɯ ɥɢɫɬɶɟɜ ɧɚ ɨɞɧɨɥɟɬɧɢɯ ɩɨɛɟɝɚɯ ɨɬ 34 ɲɬ. ɜ 1,28 ɪɚɡɚ. Ɍɚɤɠɟ 
ɭɦɟɧɶɲɚɟɬɫɹ ɫɭɯɚɹ ɦɚɫɫɚ ɯɜɨɢ ɩɨɛɟɝɚ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɝɥɚɜɧɵɦ ɥɢɦɢɬɢ-

ɪɭɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɩɪɨɰɟɫɫ ɡɚɥɨɠɟɧɢɹ ɚɩɢɤɚɥɶɧɵɦɢ ɦɟɪɢ-

ɫɬɟɦɚɦɢ ɥɢɫɬɨɜɵɯ ɡɚɱɚɬɤɨɜ ɩɨɛɟɝɨɜ ɧɨɜɨɣ ɝɟɧɟɪɚɰɢɢ, ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚ-
ɬɨɤ ɢɯ ɭɪɨɜɧɹ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ – ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɫɪɟɞɧɢɦ 

ɱɢɫɥɨɦ ɯɜɨɢ ɧɚ ɩɨɛɟɝɟ ɢ ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ R = 0,726.  
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Ɍɚɛɥɢɰ ɚ  1  

         

        

ɉɨɤɚɡɚɬɟɥɶ 

ɍɪɨɱɢɳɟ  
Ɏɚɫɚɥɭɝɚɪɞɚɧ. 

ɉɉ 1,  

700 ɦ ɧɚɞ ɭ. ɦ.

ɍɪɨɱɢɳɟ 
 ɒɭɛɢ. ɉɉ 2,  

1000 ɦ ɧɚɞ ɭ. ɦ. 

ɍɪɨɱɢɳɟ Ɂɢ-

ɥɚɯɚɪ. ɉɉ 3, 

1100 ɦ ɧɚɞ ɭ. ɦ.

Ⱦɢɚɦɟɬɪ ɫɬɜɨɥɚ, ɫɦ 14,03 ± 1,21 16,05 ± 1,23 17,33 ± 1,40 

ȼɵɫɨɬɚ, ɦ 8,67 ± 0,58 5,33 ± 0,40 6,01 ± 0,50 

Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɸɤɫ 2267 ± 106 1055 ± 52 2033 ± 24 

Ⱦɥɢɧɚ ɩɨɛɟɝɨɜ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ 
ɜɟɬɜɥɟɧɢɹ, ɦ 

1,29 ± 0,06 1,20 ± 0,05 1,28 ± 0,07 

Ʉɨɥɢɱɟɫɬɜɨ ɠɢɜɵɯ ɩɨɛɟɝɨɜ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɧɚ 1 ɦ ɫɬɜɨɥɚ
ɞɟɪɟɜɚ, ɲɬ.  

13,03 ± 0,69 10,07 ± 0,51 12,67 ± 0,66 

Ʉɨɥɢɱɟɫɬɜɨ ɫɭɯɢɯ ɩɨɛɟɝɨɜ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɧɚ 1 ɦ ɫɬɜɨɥɚ ɞɟɪɟɜɚ

5,33 ± 0,30 5,67 ± 0,28 3,33 ± 0,18 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɛɟɝɨɜ ɬɪɟɬɶɟɝɨ ɩɨ-
ɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɧɚ 1 ɦ ɩɨɛɟɝɚ ɜɬɨ-
ɪɨɝɨ ɩɨɪɹɞɤɚ 

24,67 ± 1,31 15,67 ± 0,80 18,67 ± 0,91 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɨɞɧɨɥɟɬɧɢɯ ɩɨɛɟɝɨɜ 
ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ, ɫɦ 

4,577 ± 0,242 4,233 ± 0,220 4,467 ± 0,255 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢɧɨɤ ɧɚ ɨɞɧɨɥɟɬ-
ɧɢɯ ɩɨɛɟɝɚɯ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ 
ɜɟɬɜɥɟɧɢɹ, ɲɬ. 

29,67 ± 1,63 26,33 ± 1,36 33,67 ± 1,65 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɯɜɨɢ, ɫɦ 2,42 ± 0,12 2,33 ± 0,11 2,66 ± 0,14 

Ɇɚɫɫɚ ɫɭɯɨɣ ɯɜɨɢ ɧɚ ɨɞɧɨɥɟɬɧɢɯ 
ɩɨɛɟɝɚɯ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟ-
ɧɢɹ, ɝ 

0,123 ± 0,007 0,087 ± 0,004 0,097 ± 0,005 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɦɟɠɞɨɭɡɥɢɣ ɧɚ ɩɨɛɟ-
ɝɚɯ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ, ɫɦ 

0,154 ± 0,008 0,161 ± 0,009 0,133 ± 0,007 

 

ɋɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɞɟɬɟɪɦɢɧɢɪɭɸɳɢɦ 

ɱɢɫɥɨ ɡɚɤɥɚɞɵɜɚɟɦɵɯ ɚɩɢɤɚɥɶɧɵɦɢ ɦɟɪɢɫɬɟɦɚɦɢ ɥɢɫɬɨɜɵɯ ɮɢɬɨɦɟɪɨɜ ɧɚ 
ɩɨɛɟɝɚɯ ɬɚɤɠɟ ɢ ɭ ɞɪɭɝɢɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ. ȼɵɫɨɤɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟ-
ɥɹɰɢɹ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɥɢɫɬɨɜɵɯ ɮɢɬɨɦɟɪɨɜ 
ɧɚ ɝɨɞɢɱɧɵɯ ɩɨɛɟɝɚɯ ɜ ɤɪɨɧɟ ɞɟɪɟɜɚ ɭɫɬɚɧɨɜɥɟɧɚ ɭ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɜ ɩɨɞɡɨ-
ɧɟ ɫɪɟɞɧɟɣ ɬɚɣɝɢ ɟɜɪɨɩɟɣɫɤɨɝɨ ɋɟɜɟɪɨ-ȼɨɫɬɨɤɚ [12], ɚ ɬɚɤɠɟ ɭ ɩɫɟɜɞɨɬɫɭɝɢ 

Ɇɟɧɡɢɫɚ ɜ ɭɫɥɨɜɢɹɯ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ [13]. 
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ɉɨ ɦɟɪɟ ɩɨɞɴɟɦɚ ɜ ɝɨɪɵ ɧɚ ɋɟɜɟɪɧɨɦ Ʉɚɜɤɚɡɟ ɨɬ 700 ɞɨ 1100 ɦ ɧɚɞ 

ɭɪɨɜɧɟɦ ɦɨɪɹ ɭ ɬɢɫɚ ɩɪɢ ɨɞɧɨɢɦɟɧɧɵɯ ɭɪɨɜɧɹɯ ɨɫɜɟɳɟɧɧɨɫɬɢ ɨɛɧɚɪɭɠɢ-

ɜɚɟɬɫɹ ɭɩɥɨɬɧɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɯɜɨɢ ɧɚ ɩɨɛɟɝɚɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶ-
ɲɟɧɢɸ ɫɪɟɞɧɟɣ ɞɥɢɧɵ ɦɟɠɞɨɭɡɥɢɣ ɨɬ 0,151 ɫɦ ɜ 1,15 ɪɚɡ. Ɉɞɧɚɤɨ ɫɧɢɠɟ-
ɧɢɟ ɭɪɨɜɧɹ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɧɚ ɜɵɫɨɬɚɯ 1000–1100 ɦ 

ɜ 1,74 ɪɚɡɚ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɬɧɨɦɭ ɛɨɥɟɟ ɪɚɡɪɟɠɟɧɧɨɦɭ ɪɚɡɦɟɳɟɧɢɸ ɯɜɨɢ 

ɧɚ ɩɨɛɟɝɟ – ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɯɜɨɢɧɤɚɦɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɧɚɩɪɚɜ-
ɥɟɧɢɢ ɜɞɨɥɶ ɨɫɢ ɫɬɟɛɥɹ ɨɬ 1,31 ɫɦ ɜ 1,41 ɪɚɡ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɚɤɬɢɜɢɡɚɰɢɟɣ ɜ 
ɭɫɥɨɜɢɹɯ ɡɚɬɟɧɟɧɢɹ ɪɨɫɬɚ ɜ ɨɫɟɜɨɦ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɟɛɥɟɜɨɣ 

ɱɚɫɬɢ ɮɢɬɨɦɟɪɨɜ ɩɨɛɟɝɚ. ɍ ɟɥɢ ɫɢɛɢɪɫɤɨɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɞɪɟɜɨɫɬɨɟ, 
ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɨ ɭɜɟɥɢɱɟɧɢɟ 
ɞɥɢɧɵ ɦɟɠɞɨɭɡɥɢɣ [11],  

 

Ɍɚɛɥɢɰ ɚ  2  

-         

 ,       

     

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɍɪɨɱɢɳɟ Ɏɚɫɚɥɭ-
ɝɚɪɞɚɧ. ɉɉ.1,  

700 ɦ ɧɚɞ ɭ. ɦ. 

ɍɪɨɱɢɳɟ  
ɒɭɛɢ. ɉɉ.2,  

1000 ɦ ɧɚɞ ɭ. ɦ. 

ɍɪɨɱɢɳɟ  
Ɂɢɥɚɯɚɪ. ɉɉ.3, 

1100 ɦ ɧɚɞ ɭ. ɦ.

ɑɢɫɥɨ ɫɥɨɟɜ ɩɚɥɢɫɚɞɧɨɣ 

ɩɚɪɟɧɯɢɦɵ ɯɜɨɢ 

3,0 ± 0,15 3,0 ± 0,16 2 ± 0,12 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɤɥɟɬɨɤ 
ɩɚɥɢɫɚɞɧɨɣ ɩɚɪɟɧɯɢɦɵ, ɦɦ 

0,050 ± 0,0005 0,041 ± 0,0004 0,040 ± 0,0004

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɝɭɛɱɚɬɨɣ 

ɩɚɪɟɧɯɢɦɵ, ɦɦ 

0,229 ± 0,0023 0,251 ± 0,0025 0,220 ± 0,0022

Ɍɨɥɳɢɧɚ ɜɟɪɯɧɟɝɨ ɫɥɨɹ 
ɤɭɬɢɤɭɥɵ, ɦɦ 

0,012 ± 0,0006 0,007 ± 0,0004 0,009 ± 0,0001

Ɍɨɥɳɢɧɚ ɤɥɟɬɨɤ ɜɟɪɯɧɟɣ 

ɷɩɢɞɟɪɦɵ, ɦɦ 

0,015 ± 0,0045 0,017 ± 0,0002 0,021 ± 0,00084

Ɍɨɥɳɢɧɚ ɤɥɟɬɨɤ ɧɢɠɧɟɣ 

ɷɩɢɞɟɪɦɵ, ɦɦ 

0,015 ± 0,0075 0,018 ± 0,0005 0,019 ± 0,0004

Ɍɨɥɳɢɧɚ ɤɫɢɥɟɦɵ, ɦɦ 0,027 ± 0,0035 0,024 ± 0,0050 0,022 ± 0,0029

Ɍɨɥɳɢɧɚ ɮɥɨɷɦɵ, ɦɦ 0,043 ± 0,0004 0,053 ± 0,0005 0,036 ± 0,0004

Ɍɨɥɳɢɧɚ ɯɜɨɢ ɜ ɡɨɧɟ ɩɪɨ-
ɜɨɞɹɳɟɝɨ ɰɢɥɢɧɞɪɚ, ɦɦ 

0,523 ± 0,037 0,517 ± 0,040 0,509 ± 0,041 

ɒɢɪɢɧɚ ɯɜɨɢ, ɦɦ 2,2 ± 0,044 2,4 ± 0,048 2,5 ± 0,050 

Ⱦɥɢɧɚ, ɦɦ 21,8 ± 0,06 20,7 ± 0,06 20,1 ± 0,3 
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 ɏɜɨɹ ɢɡɭɱɚɟɦɵɯ ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɢɦɟɟɬ ɭɩɥɨɳɟɧ-

ɧɭɸ ɮɨɪɦɭ, ɧɟɦɧɨɝɨ ɫɟɪɩɨɜɢɞɧɨ ɢɡɨɝɧɭɬɭɸ, ɧɚ ɤɨɧɰɟ ɤɨɪɨɬɤɨ ɡɚɨɫɬɪɟɧɚ, ɤ 
ɨɫɧɨɜɚɧɢɸ ɫɭɠɟɧɚ. Ʉɪɚɹ ɨɩɭɳɟɧɵ ɜɧɢɡ ɤ ɞɨɪɫɚɥɶɧɨɣ ɫɬɨɪɨɧɟ. ɋɜɟɪɯɭ ɛɥɟ-
ɫɬɹɳɚɹ ɬɟɦɧɨ-ɡɟɥɟɧɚɹ ɫ ɜɵɫɬɭɩɚɸɳɟɣ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɪɨɞɨɥɶɧɨɣ ɠɢɥ-
ɤɨɣ. ɋɧɢɡɭ ɯɜɨɹ ɛɥɟɞɧɨ-ɡɟɥɟɧɚɹ ɫ ɞɜɭɦɹ ɠɟɥɬɨɜɚɬɨ-ɡɟɥɟɧɵɦɢ ɢɥɢ ɫɟɪɨɜɚ-
ɬɵɦɢ ɩɨɥɨɫɤɚɦɢ ɭɫɬɶɢɰ.  

ɋɬɟɩɟɧɶ ɪɚɡɜɢɬɢɹ ɬɤɚɧɟɣ ɯɜɨɢ ɬɚɤɠɟ ɩɪɟɬɟɪɩɟɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɞɟɪɟɜɶɟɜ ɬɢɫɚ ɹɝɨɞɧɨɝɨ. ɉɥɨɳɚɞɶ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɯɜɨɢ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɫɨɬɵ ɦɟɫɬɧɨɫɬɢ ɨɬ 700 ɞɨ 
1100 ɦ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ – ɜ 2,04 ɪɚɡɚ (ɬɚɛɥ. 2). ɉɪɢ ɷɬɨɦ ɩɚɪɰɢ-

ɚɥɶɧɵɣ ɨɛɴɟɦ ɷɩɢɞɟɪɦɵ ɯɜɨɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɦɟɪɟ ɜɨɡɪɚɫɬɚɧɢɹ ɜɵɫɨɬɵ 

ɦɟɫɬɧɨɫɬɢ ɨɬ 700 ɞɨ 1100 ɦ, ɜ 1,48 ɪɚɡɚ (ɬɚɛɥ. 3).  

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɭɬɢɤɭɥɵ ɜ ɯɜɨɟ ɭ ɞɟ-
ɪɟɜɶɟɜ ɧɚ ɜɵɫɨɬɚɯ ɨɬ 700 ɞɨ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɭɦɟɧɶɲɚɟɬɫɹ 
ɜ 1,48 ɪɚɡ. ɉɚɪɰɢɚɥɶɧɵɣ ɨɛɴɟɦ ɦɟɡɨɮɢɥɥɚ ɫɧɢɠɚɟɬɫɹ ɜ 1,19 ɪɚɡɚ ɩɨ ɦɟɪɟ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɫɨɬɵ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɞɟɪɟɜɶɟɜ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɫ-
ɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɞɨɥɢ ɫɬɨɥɛɱɚɬɨɝɨ ɦɟɡɨɮɢɥɥɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜ-
ɥɹɟɬ ɧɚ ɜɵɫɨɬɟ 700 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 30,1 %, ɫɧɢɠɚɹɫɶ ɧɚ ɜɵɫɨɬɟ 1100 ɦ 

ɜ 1,42 ɪɚɡɚ. Ɏɥɨɷɦɚ ɢ ɤɫɢɥɟɦɚ ɜ ɩɪɨɜɨɞɹɳɟɦ ɩɭɱɤɟ ɯɜɨɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɛɥɢɡɤɨɦ ɫɜɟɬɨɜɨɦ ɞɨɜɨɥɶɫɬɜɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɩɨɞɴɟɦɟ ɨɬ 700 ɞɨ 1100 ɦ. Ɉɞɧɚɤɨ 
ɭɦɟɧɶɲɟɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɨɬ 2267 ɞɨ 1055 ɥɸɤɫ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɬɧɨɦɭ 
ɭɦɟɧɶɲɟɧɢɸ ɩɚɪɰɢɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɮɥɨɷɦɵ ɯɜɨɢ – ɜ 1,4 ɪɚɡɚ. ȼɟɪɨɹɬɧɨ, ɷɬɨ 
ɫɜɹɡɚɧɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɮɭɧɤɰɢɢ ɬɪɚɧɫɩɨɪɬɚ ɚɫɫɢɦɢɥɹɬɨɜ ɢɡ ɯɜɨɢ ɜɜɢɞɭ 
ɜɨɡɦɨɠɧɨɝɨ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɮɨɬɨɫɢɧɬɟɡɚ ɜ ɭɫɥɨɜɢɹɯ ɡɚɬɟɧɟɧɢɹ. Ʉɨɦ-

ɩɥɟɤɫ ɬɤɚɧɟɣ ɩɪɨɜɨɞɹɳɟɝɨ ɩɭɱɤɚ ɯɜɨɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɩɚɪɰɢɚɥɶɧɨɦɭ 

ɨɛɴɟɦɭ ɩɪɢ ɩɨɞɴɟɦɟ ɜ ɝɨɪɵ ɨɬ 4,2 ɞɨ 8,4 %. 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɥɢ-

ɮɟɪɚɰɢɸ ɢ ɪɨɫɬ ɤɥɟɬɨɤ ɬɤɚɧɟɣ ɯɜɨɢ. ɉɪɢ ɩɨɞɴɟɦɟ ɨɬ 700 ɦ ɧɚ ɜɵɫɨɬɭ 1100 ɦ 

ɚɧɬɢɤɥɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɤɥɟɬɨɤ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɷɩɢɞɟɪɦɵ ɭɜɟɥɢɱɢɜɚ-
ɟɬɫɹ. ɋɧɢɠɚɟɬɫɹ ɱɢɫɥɨ ɫɥɨɟɜ ɤɥɟɬɨɤ ɩɚɥɢɫɚɞɧɨɣ ɩɚɪɟɧɯɢɦɵ ɦɟɡɨɮɢɥɥɚ, ɢ 

ɩɪɢ ɷɬɨɦ ɨɧɢ ɭɦɟɧɶɲɚɸɬɫɹ ɜ ɚɧɬɢɤɥɢɧɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ 50 ± 0,5 ɦɤɦ 

ɞɨ 40 ± 0,4 ɦɤɦ. Ɍɪɚɯɟɢɞɵ ɤɫɢɥɟɦɵ ɧɚ ɩɨɩɟɪɟɱɧɨɦ ɫɪɟɡɟ ɩɪɨɜɨɞɹɳɟɝɨ 
ɩɭɱɤɚ ɯɜɨɢ ɩɨ ɞɢɚɦɟɬɪɭ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɪɚɡɥɢɱɚɸɬɫɹ ɭ ɞɟɪɟɜɶɟɜ ɧɚ ɪɚɡɧɵɯ 
ɜɵɫɨɬɚɯ ɦɟɫɬɧɨɫɬɢ. Ɍɨ ɠɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɫɢɬɨɜɢɞɧɵɦ ɷɥɟɦɟɧɬɚɦ ɮɥɨɷɦɵ.  

ɑɢɫɥɨ ɫɥɨɟɜ ɬɪɚɯɟɢɞ ɤɫɢɥɟɦɵ ɜ ɩɪɨɜɨɞɹɳɟɦ ɩɭɱɤɟ ɯɜɨɢ ɜ ɞɨɪɫɨ- 

ɜɟɧɬɪɚɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɟɦɭ ɧɚɩɪɚɜɥɟɧɢɹɯ ɡɚɦɟɬɧɨ ɫɧɢɠɚɟɬɫɹ ɩɪɢ 

ɩɨɞɴɟɦɟ  ɜ  ɝɨɪɵ. Ⱥɧɚɥɨɝɢɱɧɚɹ ɬɟɧɞɟɧɰɢɹ  ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɢ ɜ ɨɬɧɨɲɟɧɢɢ  
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ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɚ ɫɢɬɨɜɢɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɮɥɨɷɦɵ ɜ ɩɪɨɜɨɞɹɳɟɦ ɩɭɱɤɟ ɯɜɨɢ. 

ɉɪɢɱɟɦ ɨɛɳɟɟ ɱɢɫɥɨ ɤɥɟɬɨɤ ɬɪɚɯɟɢɞ ɧɚ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɪɨɜɨɞɹɳɟɝɨ 
ɩɭɱɤɚ ɯɜɨɢ ɩɪɢ ɩɨɞɴɟɦɟ ɨɬ 700 ɞɨ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɫɧɢɠɚɟɬɫɹ 
ɜ 1,7 ɪɚɡɚ, ɚ ɫɢɬɨɜɢɞɧɵɯ ɤɥɟɬɨɤ – ɜ 2,1 ɪɚɡɚ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɩɪɢ ɩɨɞɴɟɦɟ ɜ ɝɨɪɵ ɡɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɩɪɨɥɢɮɟɪɚɰɢɹ ɤɥɟɬɨɤ ɤɚɦɛɢɹ ɜ ɩɪɨ-
ɜɨɞɹɳɟɦ ɩɭɱɤɟ ɯɜɨɢ. ɉɪɢ ɷɬɨɦ ɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɤɥɟɬɨɤ ɮɥɨɷɦɵ ɤ ɱɢɫɥɭ 
ɤɥɟɬɨɤ ɤɫɢɥɟɦɵ ɧɚ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɪɨɜɨɞɹɳɟɝɨ ɷɥɟɦɟɧɬɚ ɯɜɨɢ ɫɧɢ-

ɠɚɟɬɫɹ ɨɬ 2,22 ɞɨ 1,88 ɪɚɡɚ.  
ɍɫɬɶɢɰɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɦɢ ɪɹɞɚɦɢ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɩɪɨ-

ɜɨɞɹɳɟɝɨ ɰɢɥɢɧɞɪɚ ɬɨɥɶɤɨ ɧɚ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɯɜɨɢ. ɍɫɬɶɢɱɧɵɣ ɚɩ-

ɩɚɪɚɬ ɚɦɮɢɰɢɤɥɢɱɟɫɤɢɣ ɩɢɧɨɩɢɰɟɨɢɞɚɥɶɧɨɝɨ ɬɢɩɚ. ɑɢɫɥɨ ɩɨɛɨɱɧɵɯ ɤɥɟ-
ɬɨɤ 2, ɞɥɢɧɚ ɡɚɦɵɤɚɸɳɢɯ ɤɥɟɬɨɤ 14–16 ɦɤɦ, ɲɢɪɢɧɚ ɡɚɦɵɤɚɸɳɢɯ ɤɥɟɬɨɤ 
9,6–9,8 ɦɤɦ, ɞɢɚɦɟɬɪ ɧɚɞɭɫɬɶɢɱɧɨɣ ɹɦɤɢ 8,8–9,3 ɦɤɦ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɛɭ-
ɝɨɪɤɨɜ ɤɭɬɢɤɭɥɵ ɧɚ ɤɥɟɬɤɚɯ ɭɫɬɶɢɰ ɛɟɫɩɨɪɹɞɨɱɧɨɟ. 

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ ɧɚ ɦɚɤɪɨɫɤɥɨɧɟ Ȼɨɥɶɲɨɝɨ 
Ʉɚɜɤɚɡɫɤɨɝɨ ɯɪɟɛɬɚ ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɴɟɦɟ ɧɚ 
ɤɚɠɞɵɟ 100 ɦ ɜɵɫɨɬɵ ɫɧɢɠɚɟɬɫɹ ɧɚ 0,51 ɋ ɜ ɚɩɪɟɥɟ. ȼ ɢɸɧɟ ɷɬɨɬ ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɣ ɝɪɚɞɢɟɧɬ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ 0,70 ɋ ɢ ɫɧɢɠɚɟɬɫɹ ɞɨ 0,24 ɋ 

ɜ ɧɨɹɛɪɟ – ɩɨ ɞɚɧɧɵɦ ɦɟɬɟɨɫɬɚɧɰɢɣ Ⱥɥɚɝɢɪ ɢ Ⱦɚɪɝɚɜɫ [3]. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɷɬɢɦ ɜ ɭɪɨɱɢɳɟ Ɂɢɥɚɯɚɪ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɧɚɞ ɭ. ɦ. ɫɪɟɞ-
ɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɢɠɟ, ɱɟɦ ɜ ɭɪɨɱɢɳɟ Ɏɚɫɚɥɭɝɚɪɞɚɧ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɨɦ ɧɚ ɜɵɫɨɬɟ 700 ɦ ɧɚɞ ɭ. ɦ. ɜ ɚɩɪɟɥɟ ɧɚ 2,02 ɋ, ɜ ɢɸɧɟ ɧɚ 
2,78 ɋ, ɚ ɜ ɧɨɹɛɪɟ ɧɚ 0,96 ɋ. ɋɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ ȼɚɧɬ-Ƚɨɮɮɚ ɤɨɧɫɬɚɧɬɚ 
ɪɚɜɧɨɜɟɫɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɧɚ 1 ɋ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɪɨɰɟɧɬɨɜ ɢ ɞɚɠɟ ɧɚ ɞɟɫɹɬɤɢ ɩɪɨɰɟɧɬɨɜ [4]. Ɍɚ-
ɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɥɢɱɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧ-

ɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɭɪɨɱɢɳɚɯ Ɏɚɫɚɥɭɝɚɪɞɚɧ ɢ Ɂɢɥɚɯɚɪ ɞɚɟɬ ɨɫɧɨɜɚɧɢɟ ɫɱɢɬɚɬɶ, 
ɱɬɨ ɞɚɧɧɵɣ ɮɚɤɬɨɪ ɬɚɤɠɟ ɬɨɪɦɨɡɢɬ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɨɰɟɫɫɵ ɦɨɪɮɨɝɟɧɟɡɚ ɬɢɫɚ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɟɝɨ ɚɩɢɤɚɥɶ-
ɧɵɯ ɦɟɪɢɫɬɟɦ ɩɨɛɟɝɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɨ 
ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɪɢ ɩɨɞɴɟɦɟ ɜ ɝɨɪɵ ɡɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɡɚɥɨɠɟɧɢɹ 
ɚɩɟɤɫɨɜ ɛɨɤɨɜɵɯ ɩɨɛɟɝɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɜɟɬɜɬɥɟɧɢɹ ɩɨɛɟɝɨɜ. ɋɧɢɠɟɧɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɪɢɜɨɞɢɬ 
ɤ ɬɨɪɦɨɠɟɧɢɸ ɩɪɨɰɟɫɫɨɜ ɞɟɥɟɧɢɹ ɢ ɪɨɫɬɚ ɤɥɟɬɨɤ ɥɢɫɬɨɜɵɯ ɡɚɱɚɬɤɨɜ, ɜɫɥɟɞ-
ɫɬɜɢɟ ɱɟɝɨ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɧɚɞ ɭ. ɦ. ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 700 ɦ ɧɚɞ ɭ. ɦ. ɭ ɬɢɫɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɱɢɫɥɚ ɤɥɟɬɨɤ ɩɚɥɢɫɚɞɧɨɣ ɢ ɝɭɛɱɚɬɨɣ ɩɚɪɟɧɯɢɦɵ ɢ ɢɯ 
ɪɚɡɦɟɪɨɜ. Ɂɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɬɚɤɠɟ ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ ɩɪɨɤɚɦɛɢɹ ɩɪɨɜɨɞɹɳɟɝɨ 
ɰɢɥɢɧɞɪɚ ɯɜɨɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤɚɤ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ 
ɤɫɢɥɟɦɵ ɢ ɮɥɨɷɦɵ, ɬɚɤ ɢ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɬɢɯ ɬɤɚɧɟɣ.  
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ɍɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɨɬ 700 ɦ ɞɨ 
1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɧɚ ɫɟɜɟɪɧɨɦ ɦɚɤɪɨɫɤɥɨɧɟ Ȼɨɥɶɲɨɝɨ Ʉɚɜɤɚɡɫɤɨ-

ɝɨ ɯɪɟɛɬɚ ɫɜɹɡɚɧɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ 2…3 ɋ 

ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. ɋɥɟɞɫɬɜɢɟɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɬɨɪɦɨɠɟ-
ɧɢɟ ɩɪɨɰɟɫɫɚ ɡɚɥɨɠɟɧɢɹ ɚɩɢɤɚɥɶɧɵɦɢ ɦɟɪɢɫɬɟɦɚɦɢ ɛɨɤɨɜɵɯ ɩɨɛɟɝɨɜ ɧɚ 
ɜɟɬɜɹɯ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɝɭɫɬɨɬɵ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɛɟɝɨɜ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ ɢ ɜ ɰɟɥɨɦ ɮɨɪɦɢɪɨɜɚ-
ɧɢɸ ɛɨɥɟɟ ɪɟɞɤɨɣ ɤɪɨɧɵ ɞɟɪɟɜɚ. 

ȼ ɭɫɥɨɜɢɹɯ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 

ɦɨɪɹ ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɤɥɟɬɨɤ ɩɚɥɢɫɚɞɧɨɝɨ ɢ ɝɭɛɱɚɬɨɝɨ ɦɟɡɨ-
ɮɢɥɥɚ, ɱɬɨ ɜɟɪɨɹɬɧɨ ɫɜɹɡɚɧɨ ɫ ɬɨɪɦɨɠɟɧɢɟɦ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ ɦɟɪɢɫɬɟ-
ɦɵ ɦɟɡɨɮɢɥɥɚ ɯɜɨɢ. ɉɪɢ ɷɬɨɦ ɡɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɪɨɫɬ ɤɥɟɬɨɤ ɩɚɥɢɫɚɞɧɨɣ ɩɚ-
ɪɟɧɯɢɦɵ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬɫɹ ɛɨɥɟɟ ɦɟɥɤɢɦɢ, ɱɟɦ ɧɚ ɜɵɫɨɬɟ 700 ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ. ɋɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ ɜɵɫɨɬɟ 1100 ɦ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɱɢɫɥɚ ɬɪɚɯɟɢɞ ɤɫɢɥɟɦɵ ɢ ɫɢɬɨɜɢɞɧɵɯ ɤɥɟɬɨɤ ɮɥɨɷɦɵ ɢ ɨɛɳɟɣ 

ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɚɧɧɵɯ ɬɤɚɧɟɣ ɜ ɩɪɨɜɨɞɹɳɟɦ ɩɭɱɤɟ ɯɜɨɢ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɬɨɪɦɨɠɟɧɢɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ ɤɚɦɛɢɹ. 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɜ ɞɜɚ ɪɚɡɚ ɜɟɥɢɱɢɧɵ ɫɜɟɬɨɜɨɝɨ ɞɨɜɨɥɶɫɬɜɢɹ ɪɚɫɬɟ-
ɧɢɣ ɧɚ ɜɵɫɨɬɚɯ 1000–1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɩɪɨɢɫɯɨɞɢɬ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɟ ɬɨɪɦɨɠɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɨɤɨɜɵɯ ɩɨɛɟɝɨɜ ɧɚ ɜɟɬɜɹɯ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɭɫɬɚɧɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ 

ɦɟɠɞɨɭɡɥɢɣ ɧɚ ɩɨɛɟɝɚɯ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɚɤɬɢɜɢɡɚɰɢɟɣ ɪɨɫɬɚ ɫɬɟɛɥɟɜɨɣ ɱɚɫ-
ɬɢ ɮɢɬɨɦɟɪɨɜ ɩɨɛɟɝɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɢɡɪɟɠɢɜɚɧɢɸ 

ɤɪɨɧɵ, ɧɟɨɛɯɨɞɢɦɨɦɭ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɮɨɬɨɫɢɧɬɟɡɢɪɭɸ-

ɳɟɣ ɯɜɨɢ ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɫɜɟɬɚ. 
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ɍɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ ɦɟɫɬɚ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɬɢɫɚ ɹɝɨɞɧɨɝɨ ɨɬ 700 ɞɨ 1100 ɦ 

ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɧɚ ɫɟɜɟɪɧɨɦ ɦɚɤɪɨɫɤɥɨɧɟ Ȼɨɥɶɲɨɝɨ Ʉɚɜɤɚɡɫɤɨɝɨ ɯɪɟɛɬɚ ɫɜɹɡɚ-
ɧɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ 2...3 ɋ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɡɚ-
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ɬɨɪɦɚɠɢɜɚɟɬɫɹ ɜ 1,32 ɪɚɡɚ ɚɤɬɢɜɧɨɫɬɶ ɡɚɥɨɠɟɧɢɹ ɚɩɢɤɚɥɶɧɵɦɢ ɦɟɪɢɫɬɟɦɚɦɢ ɧɨ-
ɜɵɯ ɩɨɛɟɝɨɜ 3-ɝɨ ɩɨɪɹɞɤɚ ɜɟɬɜɥɟɧɢɹ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɢɡɪɟɠɢɜɚɧɢɸ ɤɪɨɧɵ ɞɟɪɟɜɚ. 
ɉɪɢ ɩɨɞɴɟɦɟ ɜ ɝɨɪɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɦɟɧɶɲɟɧɢɹ ɱɢɫɥɚ ɤɥɟɬɨɤ ɩɚɥɢɫɚɞɧɨɝɨ ɢ ɝɭɛ-

ɱɚɬɨɝɨ ɦɟɡɨɮɢɥɥɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɜɨɝɨ ɫɧɢɠɚɟɬɫɹ ɜ 2,8 ɪɚɡɚ, ɚ 
ɜɬɨɪɨɝɨ ɜ 2,3 ɪɚɡɚ, ɬɚɤɠɟ ɡɚɬɨɪɦɚɠɢɜɚɟɬɫɹ ɨɛɴɟɦɧɵɣ ɪɨɫɬ ɢɯ ɤɥɟɬɨɤ. ȼ ɩɪɨɜɨɞɹ-
ɳɟɦ ɩɭɱɤɟ ɯɜɨɢ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɥɨ ɬɪɚɯɟɢɞ ɤɫɢɥɟɦɵ ɜ 1,7 ɪɚɡɚ, ɚ ɫɢɬɨɜɢɞɧɵɯ 
ɤɥɟɬɨɤ ɮɥɨɷɦɵ ɜ 2,1 ɪɚɡɚ ɜɫɥɟɞɫɬɜɢɟ ɬɨɪɦɨɠɟɧɢɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ ɤɚɦɛɢɹ.  

* * * 

The increase in height of a place of growth of a yew baccata from 700 to 1100 m 

above sea level on northern macroslope of the Big Caucasian ridge is connected with 

decrease in average temperature of air on 2...3 C. Thereof inhibited in 1,32 times 

activity initiation apical meristems of new shoots of 3rd order of the branching, 

leading destruction crowns of tree. At lifting in mountains as a result of reduction of 

number of cells of a palisade and spongy mesophyll the area of cross-section section of 

the first decreases in 2,8 times, and the second in 2,3 times, also inhibited volume 

growth of their cells. In a conducting bundle of needle the number of tracheids of 

a xylem 1,7 times, and sieve cells of a phloem 2,1 times owing to braking of 

a proliferation of cells of a cambium decreases.  
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