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ɂɡɨɬɨɩ 7ȼɟ ɨɞɢɧ ɢɡ ɧɟɦɧɨɝɢɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɚɬɦɨɫɮɟɪɟ ɧɟ ɡɚɜɢɫɢɬ 
ɨɬ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɤɚɤ ɦɨɧɢɬɨɪ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɬɟɯɧɨɝɟɧɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɧɟɲɬɚɬɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɪɚɞɢɚɰɢɨɧɧɨɨɩɚɫɧɵɯ, ɯɢɦɢɱɟɫɤɢ 
ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɞɟɪɠɚɧɢɹ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢɡɨɬɨɩɚ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɜ Ɋɨɫɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɡɚ ɞɟɫɹɬɢɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɫ 2001 ɩɨ 2011 ɝ., ɨɯɜɚɬɵɜɚɸɳɢɣ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ 23-ɝɨ ɢ ɩɟɪɜɭɸ ɩɨɥɨɜɢɧɭ 24-ɝɨ 
ɫɨɥɧɟɱɧɵɯ ɰɢɤɥɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɨɫɦɨɝɟɧɧɨɝɨ 7ȼɟ ɨɬ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ⱦɚɧɧɵɟ 
ɧɚɛɥɸɞɟɧɢɣ ɩɨɡɜɨɥɢɥɢ ɜɩɟɪɜɵɟ ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɜɵɹɜɢɬɶ 
ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɨɫɦɨɝɟɧɧɨɝɨ 7ȼɟ ɫ ɨɫɧɨɜɧɵɦɢ 
ɦɟɬɟɨɩɚɪɚɦɟɬɪɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɢ ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɬɦɨɫɮɟɪɧɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ, ɩɪɢɡɟɦɧɵɣ ɫɥɨɣ ɜɨɡɞɭɯɚ, ɤɨɫɦɨɝɟɧɧɵɟ 
ɪɚɞɢɨɧɭɤɥɢɞɵ, 7ȼɟ, ɚɤɬɢɜɧɨɫɬɶ, ɚɬɦɨɫɮɟɪɧɵɟ ɚɷɪɨɡɨɥɢ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 14.10.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 02.11.2020 

ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ 06.11.2020 

 

ȼɜɟɞɟɧɢɟ 

ɂɫɫɥɟɞɨɜɚɧɢɸ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ Ɂɟɦɧɨɣ ɚɬɦɨɫɮɟɪɵ ɩɪɢɞɚɟɬɫɹ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɤɚɤ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ (ɫɦ., ɧɚɩɪɢɦɟɪ, ɨɛɡɨɪɵ Д1, 2Ж ɢ ɢɦɟɸɳɢɟɫɹ ɜ ɧɢɯ ɫɫɵɥɤɢ) ɬɚɤ ɢ ɡɚ 
ɪɭɛɟɠɨɦ (ɫɦ., ɧɚɩɪɢɦɟɪ, ɨɞɧɨ ɢɡ ɪɚɧɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Д3Ж). ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ, ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ, ɜɥɢɹɧɢɟɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɩɟɪɟɧɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢɡɨɬɨɩɨɜ. ɇɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɨɧɢɬɨɪɢɧɝ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ 
ɚɬɦɨɫɮɟɪɵ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ 
ɩɪɢɡɟɦɧɨɝɨ ɜɨɡɞɭɯɚ ɞɚɟɬ ɤɨɪɨɬɤɨɠɢɜɭɳɢɣ ɢɡɨɬɨɩ 7BО ɤɨɫɦɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 
(ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ 54,4 ɞɧɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɡɚɯɜɚɬɚ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɨ 
ɩɢɤɭ ɝɚɦɦɚ ɢɡɥɭɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɪɚɫɩɚɞɚ 7

Li 477,5λ ɤɷȼ ɫ ɤɜɚɧɬɨɜɵɦ ɜɵɯɨɞɨɦ10,42 %). 
ȼɚɪɢɚɰɢɢ ɫɨɞɟɪɠɚɧɢɣ 7BО ɜ ɜɨɡɞɭɯɟ ɫɜɹɡɚɧɵ ɫ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɢɦɟɸɬ 
ɯɚɪɚɤɬɟɪɧɵɣ ɫɟɡɨɧɧɵɣ ɯɨɞ ɢ ɲɢɪɨɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ Д4Ж. Ȼɥɚɝɨɞɚɪɹ ɛɵɫɬɪɨɦɭ ɪɚɫɩɚɞɭ 
ɟɝɨ ɚɤɬɢɜɧɨɫɬɶ ɢɡɦɟɧɹɟɬɫɹ ɜ ɪɚɫɬɟɧɢɹɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɧɨɩɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
ɉɨɷɬɨɦɭ 7BО ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɧɟ ɬɨɥɶɤɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɢɧɞɢɤɚɬɨɪɨɦ 
ɫɤɨɪɨɫɬɟɣ ɨɛɦɟɧɚ ɜ ɪɚɫɬɟɧɢɹɯ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɤɚɡɚɬɟɥɟɦ ɧɚɤɨɩɥɟɧɢɹ ɩɪɢɪɨɞɧɵɦɢ 
ɫɪɟɞɚɦɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ ɚɬɦɨɫɮɟɪɵ Д5Ж. ɂɦɟɧɧɨ ɷɬɨ ɞɟɥɚɟɬ ɟɝɨ 
ɭɞɨɛɧɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɞɥɹ ɛɵɫɬɪɨɣ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɢ 
ɜɨɡɞɭɲɧɨɝɨ ɨɛɦɟɧɚ ɜ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ. Ȼɨɥɟɟ ɬɨɝɨ, 7ȼɟ ɨɞɢɧ ɢɡ ɧɟɦɧɨɝɢɯ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɚɬɦɨɫɮɟɪɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɚɧɬɪɨɩɨɝɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɤɚɤ ɦɨɧɢɬɨɪ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

Ɋɢɫ ɚ
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ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɬɟɯɧɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 
ɉɨɷɬɨɦɭ ɢɡɭɱɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɩɟɪɟɧɨɫɚ 
ɢ ɦɢɝɪɚɰɢɢ ɪɚɞɢɨɧɭɤɥɢɞɚ 7

Be ɜ ɨɛɴɟɤɬɚɯ ɷɤɨɫɮɟɪɵ ɢ ɧɚ ɝɪɚɧɢɰɚɯ ɢɯ ɪɚɡɞɟɥɚ ɜɟɫɶɦɚ 
ɚɤɬɭɚɥɶɧɨ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ.  

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɢɡɨɬɨɩɨɜ ɛɟɪɢɥɥɢɹ 
ɜ ɚɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ, ɩɪɨɬɟɤɚɸɬ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɱɚɫɬɢɰ ɹɞɟɪɧɨ-ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɤɚɫɤɚɞɚ, ɜɵɡɜɚɧɧɨɝɨ ɝɚɥɚɤɬɢɱɟɫɤɢɦɢ ɩɪɨɬɨɧɚɦɢ, ɫ ɝɥɚɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ – ɹɞɪɚɦɢ ɚɡɨɬɚ ɢ ɤɢɫɥɨɪɨɞɚ Д6, 7Ж. ɗɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɪɟɚɤɰɢɢ 
ɫɤɚɥɵɜɚɧɢɹ 14
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7BО ɢ 16

O(n,X)
7BО. Ⱦɪɭɝɢɦ ɜɨɡɦɨɠɧɵɦ 

ɦɟɯɚɧɢɡɦɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɬɨɩɚ ɛɟɪɢɥɥɢɹ 
7
Be ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɚɬɦɨɫɮɟɪɵ ɦɨɝɭɬ ɛɵɬɶ 

ɮɨɬɨɹɞɟɪɧɵɟ ɪɟɚɤɰɢɢ 14
N(,X)

 7
Be, 

16
O(,X)

 7BО ɢ 12
C(,X)

 7BО. Ɍɚɤ ɜ ɪɚɛɨɬɚɯ Д8, λЖ 
ɩɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɫɟɱɟɧɢɣ ɪɟɚɤɰɢɣ ɧɚ ɷɥɟɦɟɧɬɚɯ N, O ɢ C 

ɩɪɢɪɨɞɧɨɝɨ ɢɡɨɬɨɩɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɢɧɬɟɪɜɚɥɟ ɷɧɟɪɝɢɣ ɨɬ ɩɨɪɨɝɚ ɞɚ λ0 Ɇɷȼ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɟɧɧɵɯ ɫɟɱɟɧɢɣ ɮɨɬɨɨɛɪɚɡɨɜɚɧɢɹ 7

Be, ɚ ɬɚɤɠɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɞɟɪɧɨ-

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɚɫɤɚɞɚ ɜ ɚɬɦɨɫɮɟɪɟ ɢɫɫɥɟɞɨɜɚɧ ɜɤɥɚɞ ɮɨɬɨɹɞɟɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɫɦɨɝɟɧɧɨɝɨ ɪɚɞɢɨɢɡɨɬɨɩɚ 7BО ɜ ɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɜɤɥɚɞ ɮɨɬɨɹɞɟɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɫɪɚɜɧɢɦ ɫ ɜɤɥɚɞɨɦ ɩɪɨɬɨɧɧɨɝɨ ɢ ɧɟɣɬɪɨɧɧɨɝɨ 
ɦɟɯɚɧɢɡɦɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 7BО ɜ ɚɬɦɨɫɮɟɪɟ, ɢ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɚɧɚɥɢɡɟ 
ɩɪɨɰɟɫɫɨɜ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɟɪɟɧɨɫɚ 7BО ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɚɬɦɨɫɮɟɪɵ.  

ɉɨɱɬɢ ɫɪɚɡɭ ɩɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ ɹɞɪɚ 7ȼɟ ɨɫɚɠɞɚɸɬɫɹ ɧɚ ɚɷɪɨɡɨɥɹɯ ɫɭɛɦɢɤɪɨɧɧɵɯ 
ɪɚɡɦɟɪɨɜ, ɢ ɢɯ ɞɚɥɶɧɟɣɲɚɹ ɫɭɞɶɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɰɟɫɫɚɦɢ ɩɟɪɟɧɨɫɚ ɫ ɜɨɡɞɭɲɧɵɦɢ 
ɦɚɫɫɚɦɢ, ɨɫɚɠɞɟɧɢɹ ɢ ɜɵɦɵɜɚɧɢɹ ɨɫɚɞɤɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɢɡɟɦɧɵɣ ɫɥɨɣ ɜɨɡɞɭɯɚ 
ɪɚɞɢɨɧɭɤɥɢɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 7

Be, ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜμ 
ɝɟɧɟɪɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ ɢ ɫɬɪɚɬɨɫɮɟɪɟ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɨɡɞɭɲɧɨɝɨ ɩɟɪɟɧɨɫɚ (ɞɥɹ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɤɨɫɦɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ)ν ɜɟɬɪɨɜɨɝɨ ɩɨɞɴɟɦɚ ɩɵɥɢ ɫ 
ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɚɞɢɨɧɭɤɥɢɞɵ ɡɟɦɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɪɚɞɢɨɧɭɤɥɢɞɵ)ν ɜɵɛɪɨɫɨɜ ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦ ɬɨɩɥɢɜɟ 
(ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 210

Pb), ɚ ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɹɦɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɩɨɫɥɟ ɚɜɚɪɢɣ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ (ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ). 

ȼ ɫɬɪɚɬɨɫɮɟɪɟ ɫɨɞɟɪɠɢɬɫɹ 70-80 % (ɫɤɨɪɨɫɬɶ ɝɟɧɟɪɚɰɢɢ 0,041 ɚɬ/ɫɦ2ɫ), ɚ ɜ 
ɬɪɨɩɨɫɮɟɪɟ 20-30 % ɢɡɨɬɨɩɨɜ 7ȼɟ (ɫɤɨɪɨɫɬɶ ɝɟɧɟɪɚɰɢɢ 0,027 ɚɬ/ɫɦ2ɫ) Д6Ж. ȼɪɟɦɹ ɠɢɡɧɢ 
ɜ ɫɬɪɚɬɨɫɮɟɪɟ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 1,0 – 1,5 ɝɨɞɚ Д6, 10Ж ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ 
7ȼɟ ɢ ɨɛɦɟɧɨɦ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɦɟɠɞɭ ɫɬɪɚɬɨɫɮɟɪɨɣ ɢ ɬɪɨɩɨɫɮɟɪɨɣ. ȼ ɬɪɨɩɨɫɮɟɪɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ 7ȼɟ ɩɨ ɜɵɫɨɬɟ ɢ ɲɢɪɨɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɢ ɜɵɦɵɜɚɧɢɟɦ ɚɷɪɨɡɨɥɟɣ. ȼɪɟɦɹ ɠɢɡɧɢ 7ȼɟ ɜ ɬɪɨɩɨɫɮɟɪɟ  
24-30 ɫɭɬ. Д10Ж. ȼ ɫɬɪɚɬɨɫɮɟɪɟ ɷɬɢ ɩɪɨɰɟɫɫɵ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɵ, ɤɨɥɟɛɚɧɢɹ 
ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɫɜɹɡɚɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫ ɜɚɪɢɚɰɢɟɣ ɤɨɫɦɢɱɟɫɤɢɯ ɥɭɱɟɣ ɢ 
ɡɚɜɢɫɹɬ ɨɬ ɚɤɬɢɜɧɨɫɬɢ ɫɨɥɧɰɚ, ɝɟɨɦɚɝɧɢɬɧɨɣ ɲɢɪɨɬɵ ɢ ɜɵɫɨɬɵ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. 

ɂɡ-ɡɚ ɧɚɥɢɱɢɹ ɦɟɠɞɭ ɫɬɪɚɬɨɫɮɟɪɨɣ ɢ ɬɪɨɩɨɫɮɟɪɨɣ ɫɥɨɹ ɦɨɳɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɢɧɜɟɪɫɢɢ (ɬɪɨɩɨɩɚɭɡɵ) 7ȼɟ ɩɟɪɟɧɨɫɢɬɫɹ ɜ ɨɫɟɧɧɟɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɟɪɟɫɬɪɨɣɤɢ 
ɚɬɦɨɫɮɟɪɵ ɢɡ ɫɬɪɚɬɨɫɮɟɪɵ ɜ ɬɪɨɩɨɫɮɟɪɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɚɦɨɣ ɬɪɨɩɨɫɮɟɪɟ 
ɝɟɧɟɪɢɪɭɟɬɫɹ 7ȼɟ. ɋɤɨɪɨɫɬɶ ɝɟɧɟɪɚɰɢɢ 7ȼɟ ɜ ɚɬɦɨɫɮɟɪɟ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɢ 
ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ 0,081 ɚɬ/ɫɦ2ɫ (ɜɵɲɟ ɬɨɥɶɤɨ ɫɤɨɪɨɫɬɶ ɝɟɧɟɪɚɰɢɢ 3ɇ ɢ 14ɋ). ȼɚɪɢɚɰɢɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 7ȼɟ ɭ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɹɬ ɨɬ ɩɪɨɰɟɫɫɨɜ ɨɛɦɟɧɚ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ 
ɦɟɠɞɭ ɪɟɡɟɪɜɭɚɪɚɦɢ ɫɬɪɚɬɨɫɮɟɪɵ ɢ ɬɪɨɩɨɫɮɟɪɵ, ɩɪɨɰɟɫɫɨɜ ɫɭɯɢɯ ɢ ɦɨɤɪɵɯ 
ɜɵɩɚɞɟɧɢɣν ɩɪɨɰɟɫɫɨɜ ɜ ɬɪɨɩɨɫɮɟɪɟ (ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɟɪɟɧɨɫ, ɚɞɜɟɤɰɢɹ ɢ ɩɪ.).  

ȼ ɥɢɬɟɪɚɬɭɪɟ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɞɚɧɧɵɯ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɫɨɞɟɪɠɚɧɢɹ 7
Be ɜ ɡɟɦɧɨɣ 

ɚɬɦɨɫɮɟɪɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɲɢɪɨɬɚɯ ɢ ɜ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ (ɫɦ., 
ɧɚɩɪɢɦɟɪ, ɪɚɛɨɬɵ Д11-14Ж ɢ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɢɯ ɫɫɵɥɤɢ). ɂɦɟɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɨɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. Ɍɚɤ, ɩɪɨɰɟɫɫɵ ɨɛɦɟɧɚ ɦɟɠɞɭ ɫɬɪɚɬɨɫɮɟɪɨɣ ɢ ɬɪɨɩɨɫɮɟɪɨɣ 
ɨɩɪɟɞɟɥɹɸɬ ɫɟɡɨɧɧɵɣ ɯɨɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ. ȼ 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(37) 2020 

ɫɟɡɨɧɧɨɦ ɯɨɞɟ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬɫɹ ɜɟɫɟɧɧɢɣ (ɥɟɬɧɢɣ) 
ɦɚɤɫɢɦɭɦ ɢ ɨɫɟɧɧɢɣ (ɡɢɦɧɢɣ) ɦɢɧɢɦɭɦ.  

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ (ɤɨɬɨɪɭɸ ɩɪɢɧɹɬɨ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɱɢɫɥɭ 
ɩɹɬɟɧ ɧɚ ɋɨɥɧɰɟ ɢɥɢ ɩɨ ɬ.ɧ. ɱɢɫɥɚɦ ȼɨɥɶɮɚ) ɜ ɩɪɟɞɟɥɚɯ 11-ɬɢ ɥɟɬɧɟɝɨ ɫɨɥɧɟɱɧɨɝɨ ɰɢɤɥɚ 
ɢ ɚɩɟɪɢɨɞɢɱɟɫɤɢɯ ɜɫɩɵɲɤɚɯ ɚɤɬɢɜɧɨɫɬɢ ɋɨɥɧɰɚ ɢɡɦɟɧɹɟɬɫɹ ɝɟɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɜ ɧɟɦ 
ɨɬɤɥɨɧɹɸɬɫɹ ɝɚɥɚɤɬɢɱɟɫɤɢɟ ɩɪɨɬɨɧɵ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɡɦɟɧɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 

ɨɛɪɚɡɨɜɚɧɢɹ 7ȼɟ Д4Ж. ɉɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɧɢɸ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ (ɬ.ɟ. ɭɜɟɥɢɱɟɧɢɸ 
ɱɢɫɟɥ ȼɨɥɶɮɚ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ 7ȼɟ ɢ ɧɚɨɛɨɪɨɬ. ɂɡ-ɡɚ 
ɜɥɢɹɧɢɹ ɝɟɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ Ɂɟɦɥɢ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɹɞɟɪɧɨ-

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɚɫɤɚɞɚ ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ 7ȼɟ ɡɚɜɢɫɢɬ ɢ ɨɬ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ 
ɤɨɨɪɞɢɧɚɬ ɫɬɚɧɰɢɢ ɧɚɛɥɸɞɟɧɢɹ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɨɰɟɧɤɚ ɫɨɞɟɪɠɚɧɢɹ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɪɚɧɟɟ 
ɩɪɨɜɨɞɢɥɚɫɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ Ɇɨɫɤɜɵ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ ɢ Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ Д15, 
16Ж. ɇɚɩɪɢɦɟɪ, ɩɨ ɞɚɧɧɵɦ Ɇɨɫɤɨɜɫɤɨɝɨ ɰɟɧɬɪɚ Ƚɋɗɇ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
7ȼɟ (ɫ 1λλ6 ɩɨ 2001 ɝɝ.) ɫɨɫɬɚɜɢɥɨ 4,3 ɦȻɤ/ɦ3

 (ɞɥɹ ɫɪɚɜɧɟɧɢɹ, ɩɪɢɜɨɞɢɦɨɟ ɜ 
ɫɩɪɚɜɨɱɧɢɤɚɯ ɡɧɚɱɟɧɢɟ – 3,0 ɦȻɤ/ɦ3). Ɇɢɧɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 7ȼɟ – 1,0 ɦȻɤ/ɦ3

 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ 08.12.2000 ɝ., ɚ ɦɚɤɫɢɦɚɥɶɧɨɟ – 12,2 ɦȻɤ/ɦ3
 λ.06.1λλλ ɝ., ɬ.ɟ. 

ɫɨɞɟɪɠɚɧɢɟ 7ȼɟ ɜɚɪɶɢɪɭɟɬ ɜ ɩɪɟɞɟɥɚɯ ɩɨɪɹɞɤɚ. ɉɪɨɫɥɟɠɢɜɚɟɬɫɹ ɱɺɬɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ 7ȼɟ ɢ ɜɪɟɦɟɧɟɦ ɝɨɞɚ. Ɂɢɦɚ, ɨɫɟɧɶ – ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ, ɥɟɬɨ, ɜɟɫɧɚ – 

ɜɵɫɨɤɢɟ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɜɵɦɵɜɚɧɢɟɦ ɡɢɦɨɣ ɢ ɨɫɟɧɶɸ ɢɡ ɚɬɦɨɫɮɟɪɵ 
ɚɷɪɨɡɨɥɟɣ, ɧɚ ɤɨɬɨɪɵɯ ɫɨɪɛɢɪɭɟɬɫɹ 7ȼɟ.  

Ⱦɥɹ ɧɚɞɟɠɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ ɫɨɞɟɪɠɚɧɢɹ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɫ 
ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɧɚ ɮɨɧɟ ɜɚɪɢɚɰɢɣ ɮɚɤɬɨɪɨɜ ɢɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ 
ɞɥɢɬɟɥɶɧɵɟ (ɛɨɥɟɟ 2-ɯ ɰɢɤɥɨɜ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ) ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɪɟɞɟɥɟɧɢɹ 
7ȼɟ ɧɚ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ ɫɬɚɧɰɢɣ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɤɨɫɦɨɝɟɧɧɨɝɨ 7

Be ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɚɬɦɨɫɮɟɪɵ ɡɚ ɩɟɪɢɨɞ 2001-2011 ɝɝ. ɧɚ 
ɩɪɢɦɟɪɟ ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɝɨɪɨɞɚ (Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ) ɫ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ 
ɤɥɢɦɚɬɨɦ.  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

Ɉɬɛɨɪ ɩɪɨɛ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɩɪɨɜɨɞɢɥɫɹ ɧɚ Ⱥɫɩɢɪɚɰɢɨɧɧɨɣ ɫɬɚɧɰɢɢ 
ɘɠɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ ɝ. Ɋɨɫɬɨɜɟ-ɧɚ-Ⱦɨɧɭ (4714 ɫ.ɲ ɢ 3λ42 ɜ.ɞ) 
ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.  

 

 
Ɋɢɫɭɧɨɤ 1 – Ⱥɫɩɢɪɚɰɢɨɧɧɚɹ ɫɬɚɧɰɢɹ ɘɠɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɝ. Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ) ДAЬЩТЫКЭТШЧ 

station of the Southern Federal University (Rostov-on-Don)] 
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Ɏɢɥɶɬɪɨɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɫɧɚɳɟɧɚ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪɨɦ ɦɨɳɧɨɫɬɶɸ 
0,676 ɤȼɬ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 600 ɦ3/ɱɚɫ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɞɚɜɥɟɧɢɟ 335 ɦɦ.ɪɬ.ɫɬ. 
ɇɚ ɮɢɥɶɬɪɨɞɟɪɠɚɬɟɥɟ (ɰɢɥɢɧɞɪ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɢɥɶɬɪ ɢɡ 
ɬɤɚɧɢ ɉɟɬɪɹɧɨɜɚ Ɏɉɉ-15-1.7 ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 0.56 ɦ3

 (ɜ ɬɨɦ ɱɢɫɥɟ ɬɨɪɰɟɜɨɣ ɱɚɫɬɢ 
ɩɥɨɳɚɞɶɸ 0.028 ɦ3). ȼɨɡɞɭɯ ɱɟɪɟɡ ɡɚɛɨɪɧɵɣ ɩɚɬɪɭɛɨɤ ɩɨɫɬɭɩɚɟɬ ɜ ɝɟɪɦɟɬɢɱɧɭɸ ɤɚɦɟɪɭ 
ɫ ɮɢɥɶɬɪɨɦ ɢ ɱɟɪɟɡ ɜɨɡɞɭɯɨɨɬɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ ɢ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ 
ɚɬɦɨɫɮɟɪɭ. Ʉɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɩɪɨɜɨɞɢɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɟɪɟɞ 
ɫɧɹɬɢɟɦ ɮɢɥɶɬɪɚ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɞɢɚɮɪɚɝɦɵ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɪɚɡɧɢɰɵ 
ɫɬɚɬɢɱɟɫɤɢɯ ɞɚɜɥɟɧɢɣ ɜ ɜɨɡɞɭɯɨɜɨɞɟ ɞɨ ɢ ɩɨɫɥɟ ɞɢɚɮɪɚɝɦɵ (ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɫɟɱɟɧɢɢ 
ɜɨɡɞɭɯɨɜɨɞɚ) ɦɢɤɪɨɦɚɧɨɦɟɬɪɨɦ ɆɆɇ-240.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 630 ɦ3/ɱɚɫ ɜ ɧɚɱɚɥɟ 
ɷɤɫɩɨɡɢɰɢɢ («ɫɜɟɠɢɣ» ɮɢɥɶɬɪ) ɢ ɨɤɨɥɨ 510 ɦ3/ɱɚɫ ɜ ɤɨɧɰɟ 7-ɞɧɟɜɧɨɣ ɷɤɫɩɨɡɢɰɢɢ 
(ɚɷɪɨɡɨɥɢ ɷɤɫɩɨɧɢɪɨɜɚɧɧɨɝɨ ɮɢɥɶɬɪɚ ɫɨɡɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɬɨɤɭ 
ɜɨɡɞɭɯɚ). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɬɨɝɨ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɷɥɟɤɬɪɨɧɧɵɣ 
ɯɪɨɧɨɦɟɬɪ.  

ɗɤɫɩɨɧɢɪɨɜɚɧɧɵɣ ɮɢɥɶɬɪ ɩɪɨɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡɞɭɯɟ ɢ ɡɚɩɪɟɫɫɨɜɵɜɚɟɬɫɹ ɜ ɬɚɛɥɟɬɤɢ 
ɞɢɚɦɟɬɪɨɦ 35 ɦɦ ɢ ɜɵɫɨɬɨɣ 10 – 30 ɦɦ. ɑɟɪɟɡ 14 ɫɭɬɨɤ ɩɨɫɥɟ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚ ɟɝɨ 
ɝɚɦɦɚ-ɫɩɟɤɬɪ ɢɡɦɟɪɹɟɬɫɹ ɜ ɬɟɱɟɧɢɢ 24 ɱɚɫɨɜ. ɋɨɞɟɪɠɚɧɢɟ 7ȼɟ ɜ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɹɯ 
ɨɩɪɟɞɟɥɹɥɢ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɪɚɞɢɨɧɭɤɥɢɞɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ɩɢɤɭ 
477,5λ ɤɷȼ (10,42 %) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɢɡɤɨɮɨɧɨɜɨɣ ɤɚɦɟɪɵ ɫ GeHP-ɞɟɬɟɤɬɨɪɨɦ ɢ 
ɧɚɛɨɪɨɦ ɚɬɬɟɫɬɨɜɚɧɧɵɯ ɫɱɟɬɧɵɯ ɝɟɨɦɟɬɪɢɣ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɬɟɤɬɨɪɚ ɫɨɫɬɚɜɥɹɥɚ 25% 
ɜ ɞɢɚɩɚɡɨɧɟ 30-1500 ɤɷȼ, ɚ ɨɬɧɨɲɟɧɢɟɦ ɩɢɤ/ɤɨɦɩɬɨɧ 51,7μ1 (ɦɨɞɟɥɶ 722λN-7500sl-2520, 

ɮɢɪɦɵ Canberra). ɉɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɧɟ ɩɪɟɜɵɲɚɥɚ 
10%. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɪɟɪɵɜɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ 
ɜɨɡɞɭɯɚ ɝ. Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ ɡɚ ɩɟɪɢɨɞ 2001-2011 ɝɝ. ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ 
ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɹɯ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ, ɨɬ 0,025 ɦȻɤ/ɦ3

 ɞɨ 27,0 ɦȻɤ/ɦ3, ɩɪɢ 
ɫɪɟɞɧɟɦ ɫɨɞɟɪɠɚɧɢɢ ɡɚ ɜɫɟ ɜɪɟɦɹ ɧɚɛɥɸɞɟɧɢɣ 5,107 ɦȻɤ/ɦ3. ȼ ɨɫɧɨɜɧɨɦ, ɛɨɥɶɲɢɧɫɬɜɨ 
ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɨɞɟɪɠɚɧɢɹ 7ȼɟ ɩɨɩɚɞɚɟɬ ɜ ɞɢɚɩɚɡɨɧ 3-7 ɦȻɤ/ɦ3, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ ɩɨɝɥɨɳɟɧɧɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɟ ɩɪɢɦɟɪɧɨ 10-8

 ɦɁɜ/ɝɨɞ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɵ ɝ. Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ 

ɨɯɜɚɬɵɜɚɸɬ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ 23-ɝɨ (2001-2007 ɝɝ.) ɢ ɩɟɪɜɭɸ ɩɨɥɨɜɢɧɭ 24-ɝɨ (2007-

2011 ɝɝ.) ɫɨɥɧɟɱɧɵɯ ɰɢɤɥɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ (ɪɢɫ. 2) ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɛɪɚɬɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɨɬ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɇɚ 
ɦɚɤɫɢɦɭɦ ɱɢɫɟɥ ȼɨɥɶɮɚ (111,0) ɩɪɢɯɨɞɢɬɫɹ ɦɢɧɢɦɭɦ ɫɨɞɟɪɠɚɧɢɹ 7ȼɟ (3,2 ɦȻɤ/ɦ3

).  
 

 
Ɋɢɫɭɧɨɤ 2 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɱɢɫɟɥ ȼɨɥɶɮɚ 
ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ. [Average annual values of the volumetric activity of 7Be in the 

surface atmosphere and Wolf numbers for the observation period from 2001 to 2011] 
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Ⱦɟɬɚɥɶɧɨɟ (ɫɪɟɞɧɟɦɟɫɹɱɧɨɟ) ɩɨɜɟɞɟɧɢɟ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɢ ɱɢɫɟɥ ȼɨɥɶɮɚ 
ɬɚɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɢɯ ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ (ɪɢɫ. 3ɚ). ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɞɢɚɝɪɚɦɦɚ 
ɪɚɫɫɟɹɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3ɛ. ȼɵɱɢɫɥɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 
ɜɟɥɢɱɢɧɭ k = -0,42. ɉɪɢ ɷɬɨɦ ɹɜɧɵɟ ɫɨɥɧɟɱɧɵɟ ɜɫɩɵɲɤɢ (ɧɚɩɪɢɦɟɪ, ɫɨɛɵɬɢɟ  
2λ ɨɤɬɹɛɪɹ 2003 ɝ.) ɧɟ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɩɨɜɟɞɟɧɢɢ 7ȼɟ ɜ ɚɬɦɨɫɮɟɪɟ, ɱɬɨ, ɩɨ-

ɜɢɞɢɦɨɦɭ, ɫɜɹɡɚɧɨ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɨɜɨɤɭɩɧɵɦ ɜɥɢɹɧɢɟɦ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɢ 
ɜɪɟɦɟɧɢ ɝɨɞɚ ɧɚ ɫɟɡɨɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɧɧɨɝɨ ɪɚɞɢɨɧɭɤɥɢɞɚ.  

 

 

 
Ɋɢɫɭɧɨɤ 3 – ɚ) ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɱɢɫɟɥ 
ȼɨɥɶɮɚ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.; ɛ) Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ 

ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɱɢɫɟɥ ȼɨɥɶɮɚ ɡɚ ɩɟɪɢɨɞ 
ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [ɚ) Monthly mean values of the volumetric activity of 7Be in the surface 

atmosphere and Wolf numbers for the observation period from 2001 to 2011; b) Scatter diagram illustrating the 

correlation between the monthly mean values of volumetric activity and Wolf numbers for the observation 

period from 2001 to 2011] 

 

ȼ ɫɟɡɨɧɧɨɦ ɯɨɞɟ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɚɬɦɨɫɮɟɪɟ ɝ. Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ, 
ɢɦɟɸɬ ɦɟɫɬɨ ɦɚɤɫɢɦɭɦ ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɢ ɦɢɧɢɦɭɦ – ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ. Ʉɚɤ 
ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɩɨɞɨɛɧɨɟ ɩɨɜɟɞɟɧɢɟ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɫɜɹɡɚɧɨ ɫ 
ɜɟɫɟɧɧɟ-ɥɟɬɧɟɣ ɩɟɪɟɫɬɪɨɣɤɨɣ ɚɬɦɨɫɮɟɪɵ ɢ ɧɚɱɚɥɨɦ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. ȼ 
ɫɟɡɨɧɧɨɦ ɩɨɜɟɞɟɧɢɢ 7ȼɟ (ɪɢɫ. 4), ɭɫɪɟɞɧɟɧɧɨɦ ɡɚ ɩɟɪɢɨɞ 2001-2011 ɝɝ., ɢɦɟɟɬɫɹ ɹɜɧɨ 
ɜɵɪɚɠɟɧɧɵɣ ɦɚɤɫɢɦɭɦ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɢɸɥɶ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 7ȼɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ 200λ ɝ. (ɢɸɥɶ) –  

1λ,5 ɦȻɤ/ɦ3, ɚ ɦɢɧɢɦɭɦ ɜ 2001 ɝ. (ɮɟɜɪɚɥɶ) – 1,51 ɦȻɤ/ɦ3. ȼ ɰɟɥɨɦ, ɜ ɫɟɡɨɧɧɨɦ 
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ɩɨɜɟɞɟɧɢɢ 7ȼɟ ɱɟɬɤɢɣ ɦɚɤɫɢɦɭɦ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɫ ɢɸɥɹ ɩɨ 
ɚɜɝɭɫɬ, ɤɚɤ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ, ɬɚɤ ɢ ɡɚ ɤɚɠɞɵɣ ɝɨɞ (ɫɦ., ɧɚɩɪɢɦɟɪ, ɪɢɫ. 3). 

 

 
Ɋɢɫɭɧɨɤ 4 – ɋɟɡɨɧɧɵɣ ɯɨɞ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɱɢɫɟɥ ȼɨɥɶɮɚ, 
ɭɫɪɟɞɧɟɧɧɵɣ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [Seasonal variation of the volumetric activity of 7Be 

in the surface atmosphere and Wolf numbers averaged over the observation period from 2001 to 2011] 

 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɞɟɫɹɬɶ ɥɟɬ ɜɩɟɪɜɵɟ ɩɨɡɜɨɥɢɥɢ ɩɪɨɜɟɫɬɢ 
ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɜɹɡɢ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɨɫɦɨɝɟɧɧɨɝɨ 7ȼɟ ɫ ɬɚɤɢɦɢ 
ɦɟɬɟɨɩɚɪɚɦɟɬɪɚɦɢ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɢ ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ.  

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɭɫɪɟɞɧɟɧɧɵɟ ɦɟɬɟɨɩɚɪɚɦɟɬɪɵ ɞɥɹ ɝ. Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ ɡɚ 
ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ.  

 
Ɍɚɛɥɢɰɚ 1 – ɍɫɪɟɞɧɺɧɧɵɟ ɦɟɬɟɨɩɚɪɚɦɟɬɪɵ [Average meteorological parameters] 

Ƚɨɞ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ, ɦɦ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 0ɋ 
ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, 

ɦ/ɫ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

Ⱥɬɦɨɫɮɟɪɧɨɟ 
ɞɚɜɥɟɧɢɟ, 
ɦɦ.ɪɬ.ɫɬ. 

2001 67,0 10,0 1,9 71,7 755,5 

2002 46,0 10,3 1,8 69,2 756,0 

2003 52,0 9,0 1,9 70,8 756,8 

2004 78,0 10,2 1,7 75,1 755,3 

2005 58,0 10,8 1,9 71,6 756,2 

2006 47,0 10,4 3,1 69,8 755,9 

2007 31,0 12,3 4,2 64,8 755,3 

2008 36,0 10,8 4,3 69,5 756,3 

2009 51,0 10,9 4,4 70,8 755,5 

2010 45,0 11,9 5,1 68,8 755,0 

2011 48,0 10,1 4,4 69,2 756,1 

 

Ɇɚɤɫɢɦɭɦɵ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 2001 ɢ 2004 ɝɝ., 
ɫɚɦɵɦɢ ɡɚɫɭɲɥɢɜɵɦɢ ɛɵɥɢ 2007 ɢ 2008 ɝɨɞɵ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɜ ɰɟɥɨɦ, 
ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10-36 %, ɦɚɤɫɢɦɭɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ 2007 ɝɨɞɭ. ȼ ɰɟɥɨɦ, ɜ ɭɫɥɨɜɢɹɯ ɝ. Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ ɦɚɤɫɢɦɭɦ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɦɢɧɢɦɭɦ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 
ɩɪɢɯɨɞɹɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɚɜɝɭɫɬ (ɪɟɠɟ – ɧɚ ɢɸɥɶ). ɉɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ 
ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɂɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫ 2006 ɝ., ɜɨɡɪɨɫɥɚ ɩɨɱɬɢ ɜ ɞɜɚ ɪɚɡɚ. 
ɇɚɱɢɧɚɹ ɫ 2006 ɝ., ɭɜɟɥɢɱɢɥɚɫɶ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɜɟɬɪɨɜ ɜɨɫɬɨɱɧɨɝɨ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ. ȼ 200λ ɝ. ɩɪɟɨɛɥɚɞɚɥ ɜɟɬɟɪ ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, ɞɚɥɟɟ, ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜɨɫɬɨɱɧɵɯ ɜɟɬɪɨɜ ɭɫɢɥɢɜɚɟɬɫɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɜɟɬɪɚ ɡɚɩɚɞɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ. ɗɬɢ ɢɡɦɟɧɟɧɢɹ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɜ ɫɨɱɟɬɚɧɢɢ (ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɫɢɥɵ ɜɟɬɪɚ, ɚ ɬɚɤɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ) ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɜɟɬɪɨɜɨɦɭ ɩɨɞɴɟɦɭ ɩɨɱɜɟɧɧɨɣ ɩɵɥɢ ɢ ɩɨɫɬɭɩɥɟɧɢɸ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɩɪɢɡɟɦɧɭɸ 
ɚɬɦɨɫɮɟɪɭ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɢɝɪɚɟɬ ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɜ 
ɜɵɦɵɜɚɧɢɢ ɚɷɪɨɡɨɥɶɧɨɣ ɩɵɥɢ. ɇɚ ɪɢɫɭɧɤɟ 5ɚ,ɛ ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɨɬ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɞɢɚɝɪɚɦɦɚ 
ɪɚɫɫɟɹɧɢɹ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɟɬɪɨɜɨɝɨ ɩɨɞɴɟɦɚ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɤɨɪɪɟɥɹɰɢɢ k = 0,34. 

 

 
 

 
Ɋɢɫɭɧɨɤ 5 – ɚ) ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.ν ɛ) Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ 

ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɡɚ ɩɟɪɢɨɞ 
ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [ɚ) Monthly mean values of 7Be volumetric activity in the surface atmosphere 

and wind speed for the observation period from 2001 to 2011; b) Scatter diagram illustrating the correlation 

between the monthly mean values of volumetric activity and wind speed for the observation period  

from 2001 to 2011] 
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Ɂɚɜɢɫɢɦɨɫɬɶ 7ȼɟ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ (ɪɢɫ.6ɚ) ɛɨɥɟɟ ɫɥɨɠɧɚɹ. Ⱦɥɹ Ɋɨɫɬɨɜɚ-ɧɚ-

Ⱦɨɧɭ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (0-20 ɦɦ) ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢɯɨɞɢɬɫɹ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɦɚɣ, ɢɸɥɶ, ɚɜɝɭɫɬ ɢ ɫɟɧɬɹɛɪɶ. ȼ ɰɟɥɨɦ, ɢɦɟɟɬ ɦɟɫɬɨ ɨɛɪɚɬɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɩɚɜɲɢɯ ɨɫɚɞɤɨɜ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɪɪɟɥɹɰɢɢ k = – 0,21 (ɪɢɫ. 6ɛ). 

 

 
 

 
Ɋɢɫɭɧɨɤ 6 – ɚ) ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɨɫɚɞɤɨɜ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.ν ɛ) Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ 

ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɡɚ ɩɟɪɢɨɞ 
ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [ɚ) The mean monthly values of the 7Be volumetric activity in the surface 

atmosphere and the amount of precipitation for the observation period from 2001 to 2011; b) A scatter plot 

illustrating the correlation between the monthly mean values of volumetric activity and the amount of 

precipitation for the observation period from 2001 to 2011] 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɬɚɤɠɟ ɨɛɪɚɬɧɚɹ (ɪɢɫ. 7ɚ,ɛ). ȼ ɨɫɧɨɜɧɨɦ, ɧɚ ɦɚɤɫɢɦɭɦɵ ɨɛɴɟɦɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɩɪɢɯɨɞɹɬɫɹ ɦɢɧɢɦɭɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɪɪɟɥɹɰɢɢ k = – 0,62. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɦɚɤɫɢɦɭɦɵ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɩɟɪɢɨɞ ɢɸɥɶ-ɫɟɧɬɹɛɪɶ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ (ɦɟɧɟɟ 50 %). ɉɨɞɨɛɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɜ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɹɯ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɜɵɩɚɜɲɢɯ ɨɫɚɞɤɨɜ 
ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɩɨɞɬɜɟɪɠɞɚɟɬ ɮɚɤɬ ɜɵɦɵɜɚɧɢɹ ɚɷɪɨɡɨɥɟɣ 
ɨɫɚɞɤɚɦɢ. 
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Ɋɢɫɭɧɨɤ 7 – ɚ) Cɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.ν ɛ) :Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, 
ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [a) Monthly mean values of the 

volumetric activity of 7Be in the near-ground atmosphere and relative humidity for the observation period from 

2001 to 2011; b) Scatter diagram illustrating the correlation between the monthly mean values of volumetric 

activity and relative humidity for the observation period from 2001 to 2011] 

 

ɇɚ ɪɢɫɭɧɤɚɯ 8ɚ,ɛ ɢ λɚ,ɛ ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7ȼɟ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɰɟɥɨɦ, ɫɟɡɨɧɧɵɣ ɯɨɞ 
7ȼɟ ɩɨɜɬɨɪɹɟɬ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɩɟɪɢɨɞ 2001-2011 ɝ. ɢ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɹɦɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɪɪɟɥɹɰɢɢ k = 0,61, ɩɨɤɚɡɚɧɧɨɦ ɧɚ 
ɞɢɚɝɪɚɦɦɟ ɪɚɫɫɟɹɧɢɹ ɪɢɫ 8ɛ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɨ, ɤɚɤ ɢ ɫɥɟɞɨɜɚɥɨ 
ɨɠɢɞɚɬɶ, ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɨɪɪɟɥɹɰɢɢ k = – 0,54 

(ɪɢɫ. λɛ). Ɍɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɨɛɵɱɧɨ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɨɫɚɞɤɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɵɦɵɜɚɧɢɟɦ 
ɚɷɪɨɡɨɥɟɣ ɢɡ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫɮɟɪɵ.  
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Ɋɢɫɭɧɨɤ 8 – ɚ) ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.; ɛ) Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, 

ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [a) Monthly values of the 7Be volumetric activity in the 

surface atmosphere and air temperature for the observation period from 2001 to 2011; b) Scatter diagram 

illustrating the correlation between the monthly mean values of volumetric activity and air temperature for the 

observation period from 2001 to 2011] 
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Ɋɢɫɭɧɨɤ λ – ɚ) ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 7

Be ɜ ɩɪɢɡɟɦɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɫ 2001 ɩɨ 2011 ɝɝ.ν ɛ) Ⱦɢɚɝɪɚɦɦɚ ɪɚɫɫɟɹɧɢɹ, 

ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɫɜɹɡɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫ 2001 ɩɨ 2011 ɝɝ. [a) Monthly mean values of 7Be 

volumetric activity in the surface atmosphere and atmospheric pressure for the observation period from 2001 to 

2011; b) Scatter diagram illustrating the correlation between the monthly mean values of volumetric activity and 

atmospheric pressure for the observation period from 2001 to 2011] 

 

ȼɵɜɨɞɵ 

ȼ ɰɟɥɨɦ, ɫɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɩɪɢɡɟɦɧɵɣ ɫɥɨɣ 
ɜɨɡɞɭɯɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɬɨɥɶɤɨ ɥɟɝɤɨ ɨɩɪɟɞɟɥɹɟɦɵɣ 7ȼɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɱɟɥɨɜɟɤɚ ɢ ɜ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ 
ɫɨɫɬɨɹɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɚɧɚɥɢɡ ɨɬɧɨɲɟɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɤ ɫɨɞɟɪɠɚɧɢɸ 7ȼɟ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ, 
ɜɨ-ɩɟɪɜɵɯ, ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɢ ɨɰɟɧɤɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɭɝɢɯ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɚ ɜɨ-ɜɬɨɪɵɯ, ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɤɚɤ ɬɪɚɫɫɟɪɚ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɜɨɡɞɭɯɚ. 

 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɡɚɞɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɘɠɧɵɣ 
ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 2020.). Ɍɟɦɚ № ȻȺɁ0110/20-3-07ɂɎ. 
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Abstract – 7ȼɟ isotope is one of the few radionuclides, the content of which in the atmosphere 

does not depend on anthropogenic factors. Consequently, it can also be used as a monitor to 

identify sources of technogenic radionuclides entering the atmosphere such as emergency 

situations at radiation hazardous, chemically hazardous facilities. The article presents the results of 

monitoring the content of the 7ȼɟ radioactive isotope in the surface atmosphere in the Rostov 

region for a ten-year period from 2001 to 2011, covering the second half of the 23rd and the first 

half of the 24th solar cycles. The data obtained confirm the inverse dependence of the average 

annual volumetric activity of 7ȼɟ cosmogenic on solar activity. The observational data allowed for 

the first time to carry out a comprehensive study and to reveal correlations between the volumetric 

activity of 7ȼɟ cosmogenic with the main meteorological parameters such as: air temperature, 

wind speed, precipitation, relative humidity and atmospheric pressure. 
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atmospheric aerosols. 

 

 

 


