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Ɍɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ 
ɚɧɚɥɢɡɭ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɬɨɦɧɵɯ 
ɫɬɚɧɰɢɣ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɫɨ ɫɛɪɨɫɚɦɢ Ⱥɗɋ. ȼ ɪɚɛɨɬɟ 
ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɤɚɤ ɮɚɤɬɢɱɟɫɤɢɯ ɫɛɪɨɫɨɜ ɢɨɧɨɜ ɦɟɞɢ ɞɥɹ Ȼɚɥɚɤɨɜɫɤɨɣ Ⱥɗɋ, 
ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɢ ɋɦɨɥɟɧɫɤɨɣ Ⱥɗɋ (ɬ/ɝ), ɬɚɤ ɢ ɜ ɞɨɥɹɯ ɨɬ ɧɨɪɦɚɬɢɜɧɨ-ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ ɞɥɹ ɷɬɨɝɨ ɬɹɠɟɥɨɝɨ ɦɟɬɚɥɥɚ (%). ɉɨɤɚɡɚɧɨ ɨɬɫɭɬɫɬɜɢɟ ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɣ ɚɧɚɥɢɡ ɜɵɩɨɥɧɟɧ ɞɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ. 
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɦɨɞɟɪɧɢɡɚɰɢɹ ɬɪɭɛɧɵɯ ɫɢɫɬɟɦ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɭɪɛɢɧɵ ɷɧɟɪɝɨɛɥɨɤɚ № 1 
ɩɪɢɜɟɥɚ ɤ ɪɟɡɤɨɦɭ ɫɧɢɠɟɧɢɸ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɨɟɦ-ɨɯɥɚɞɢɬɟɥɶ ɨɬ ɚɬɨɦɧɨɣ 
ɫɬɚɧɰɢɢ. Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɫɨɞɟɪɠɚɧɢɹ ɬɨɤɫɢɤɚɧɬɚ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɢ 
ɐɢɦɥɹɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ ɜɵɹɜɢɥ ɜɥɢɹɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɢɡ ɜɨɞɨɟɦɚ-

ɨɯɥɚɞɢɬɟɥɹ ɫ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɨɣ ɧɚ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɜɨɞɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɬɨɦɧɚɹ ɫɬɚɧɰɢɹ, ɫɛɪɨɫɵ, ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ, ɜɨɞɨɟɦ-

ɨɯɥɚɞɢɬɟɥɶ, ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɨɥɸɬɚɧɬ, ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ. 
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ɉɪɢɧɹɬɚ ɤ ɩɟɱɚɬɢ 28.10.2020 

 

Ɇɟɞɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɩɨɥɸɬɚɧɬɨɜ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɩɪɢ ɷɬɨɦ ɷɬɨɬ ɬɹɠɟɥɵɣ ɦɟɬɚɥɥ ɨɬɧɨɫɢɬɫɹ ɤ ɛɢɨɝɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ, 
ɩɨɫɬɭɩɥɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɨɪɝɚɧɢɡɦɵ ɨɛɹɡɚɬɟɥɶɧɨ ɜ ɨɱɟɧɶ ɦɚɥɟɧɶɤɢɯ ɞɨɡɚɯ. Ʉ ɫɨɠɚɥɟɧɢɸ, 
ɬɟɯɧɨɝɟɧɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɞɚɧɧɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ ɜ ɨɛɴɟɤɬɵ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɞɨɫɬɚɬɨɱɧɨ 
ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɱɬɨ ɫ ɭɱɟɬɨɦ ɧɚɤɨɩɢɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ ɛɢɨɬɵ ɩɪɨɜɨɰɢɪɭɟɬ ɪɨɫɬ ɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜ ɬɤɚɧɹɯ ɢ ɬɨɤɫɢɱɟɫɤɨɟ ɩɨɪɚɠɟɧɢɟ 
ɨɪɝɚɧɢɡɦɨɜ. ȼ ɜɨɞɟ ɜɨɞɨɟɦɨɜ ɦɟɞɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɮɨɪɦɟ ɢɨɧɨɜ ɢ ɦɨɠɟɬ ɜɫɬɭɩɚɬɶ ɜ 
ɨɛɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɤɚɤ ɦɟɠɞɭ ɛɢɨɬɢɱɟɫɤɢɦɢ, ɬɚɤ ɢ ɚɛɢɚɬɢɱɟɫɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 
ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬ ɜɧɢɦɚɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɤ 
ɩɪɢɫɭɬɫɬɜɢɸ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ Д1Ж. 

Ɉɛɴɟɤɬɵ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜɫɟɝɞɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤɢ ɩɨɫɬɭɩɥɟɧɢɹ 
ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟ ɬɨɥɶɤɨ ɪɚɞɢɚɰɢɨɧɧɵɯ, ɧɨ ɢ ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ. ȼ ɪɚɦɤɚɯ 
ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɨɛɴɟɤɬɨɦ ɚɧɚɥɢɡɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɗɋ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ 
ɩɨɫɬɭɩɥɟɧɢɟ ɢɨɧɨɜ ɦɟɞɢ ɫɨ ɫɛɪɨɫɚɦɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɜ ɨɬɤɪɵɬɭɸ ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɭɸ 
ɫɪɟɞɭ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɬɱɟɬɨɜ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɡɚ ɩɟɪɢɨɞ ɫ 2013 ɩɨ 2018 ɝɝ., ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ȺɈ «Ʉɨɧɰɟɪɧ Ɋɨɫɷɧɟɪɝɨɚɬɨɦ» Д2-21Ж. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ 
ɜɫɟ Ⱥɗɋ ɜɤɥɸɱɚɸɬ ɜ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɛɪɨɫɨɜ ɬɚɤɨɣ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɤ ɢɨɧɵ ɦɟɞɢ. ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɜ ɨɬɱɟɬɚɯ Ȼɚɥɚɤɨɜɫɤɨɣ 
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Ⱥɗɋ Д2, 6, λ, 12, 14Ж ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɫɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɜɨɞɚɦɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ-ɨɯɥɚɞɢɬɟɥɹ 
Ȼɚɥɚɤɨɜɫɤɨɣ Ⱥɗɋ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɩɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɪ. ȼɨɥɝɚ ɜɵɲɟ ɢ ɧɢɠɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ, ɬɨ ɜ ɨɬɱɟɬɚɯ 
Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ Д4, 5, 10, 13, 16Ж ɞɚɧɧɵɟ ɨ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɨɫɧɨɜɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢɜɨɞɹɬɫɹ ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɦɭ ɜɵɩɭɫɤɭ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ 
ɫɛɪɨɫɵ Ⱥɗɋ ɩɨɫɬɭɩɚɸɬ ɤɚɤ ɜ ɜɨɞɨɟɦ-ɨɯɥɚɞɢɬɟɥɶ, ɬɚɤ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɐɢɦɥɹɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɨɷɬɨɦɭ ɞɥɹ ɚɧɚɥɢɡɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɞɧɨɪɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɟɦ 
Ⱥɗɋ – Ȼɚɥɚɤɨɜɫɤɨɣ, ɋɦɨɥɟɧɫɤɨɣ, ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ 
ɬɨ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɛɪɨɫɚ ɢɨɧɨɜ ɦɟɞɢ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɛɵɥɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ ɚɧɚɥɨɝɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɋɦɨɥɟɧɫɤɨɣ ɢ Ȼɚɥɚɤɨɜɫɤɨɣ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ, 
ɞɨɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɨɬ ɭɪɨɜɧɹ ɧɨɪɦɚɬɢɜɧɨ-ɞɨɩɭɫɬɢɦɨɝɨ ɫɛɪɨɫɚ (ɇȾɋ) 
ɞɥɹ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ ɢ Ȼɚɥɚɤɨɜɫɤɨɣ Ⱥɗɋ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɛɵɥɚ ɧɢɠɟ 40% ɫ 
ɬɟɧɞɟɧɰɢɟɣ ɤ ɫɧɢɠɟɧɢɸ (ɪɢɫ. 1, 2), ɚ ɞɥɹ ɋɦɨɥɟɧɫɤɨɣ Ⱥɗɋ ɩɪɢ ɫɧɢɠɟɧɢɢ ɮɚɤɬɢɱɟɫɤɨɝɨ 
ɫɛɪɨɫɚ ɜ 2017-201λ ɝɝ. ɨɬɧɨɫɢɬɟɥɶɧɨ 2015 ɢ 2016 ɝɝ., ɞɨɥɹ ɨɬ ɇȾɋ ɧɚɨɛɨɪɨɬ ɜɵɪɨɫɥɚ ɡɚ 
ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɜ 2018-201λ ɝɝ. ɫɨɫɬɚɜɢɥɚ 100 %. ɇɨ ɜ ɰɟɥɨɦ, 
ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɟɜɵɲɟɧɢɣ ɇȾɋ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜ 
ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɩɟɪɢɨɞ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ, ɩɨɷɬɨɦɭ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɩɨɫɬɭɩɥɟɧɢɟɦ ɢɨɧɨɜ ɦɟɞɢ ɨɬ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɧɟ ɧɚɪɭɲɚɥɚɫɶ. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ⱦɨɥɹ ɮɚɤɬɢɱɟɫɤɢɯ ɫɛɪɨɫɨɜ ɢɨɧɨɜ ɦɟɞɢ ɨɬ ɭɪɨɜɧɹ ɧɨɪɦɚɬɢɜɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) 

[The share of actual discharges of copper ions from the level of regulatory permissible discharges (VAT)] 

 

 
Ɋɢɫɭɧɨɤ 2 – Ⱦɢɧɚɦɢɤɚ ɮɚɤɬɢɱɟɫɤɢɯ ɫɛɪɨɫɨɜ ɢɨɧɨɜ ɦɟɞɢ ДDynamics of copper ions actual discharge] 

 

Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɜɥɢɹɧɢɟ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ ɦɟɞɢ 
ɜ ɜɨɞɟ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɚ ɛɟɪɟɝɭ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɷɬɚ ɚɬɨɦɧɚɹ 
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ɫɬɚɧɰɢɹ, ɢ ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɢ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ 
ɪɟɝɢɨɧɟ.  

ɋɛɪɨɫɵ ɨɬ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɜ ɨɬɤɪɵɬɭɸ ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɭɸ ɫɪɟɞɭ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɱɟɪɟɡμ  

 ɜɵɩɭɫɤ № 1 – ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, ɩɪɨɲɟɞɲɢɯ 
ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɢ ɞɨɨɱɢɫɬɤɭ ɧɚ ɛɥɨɤɟ ɞɨɨɱɢɫɬɤɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɤɚɧɚɥɢɡɚɰɢɢ ɡɨɧɵ «ɫɜɨɛɨɞɧɨɝɨ» ɪɟɠɢɦɚ ɜ ɜɨɞɨɺɦ-ɨɯɥɚɞɢɬɟɥɶν 

 ɜɵɩɭɫɤ № 2 – ɫɛɪɨɫ ɩɪɨɞɭɜɨɱɧɵɯ ɜɨɞ ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ ɐɢɦɥɹɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 2010 ɝɨɞɚν 

 ɜɵɩɭɫɤɢ №№ 3 ɢ 5 – ɫɛɪɨɫ ɨɱɢɳɟɧɧɵɯ ɞɨɠɞɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɬɟɪɪɢɬɨɪɢɢ 
ɷɧɟɪɝɨɛɥɨɤɨɜ ɜ ɜɨɞɨɺɦ-ɨɯɥɚɞɢɬɟɥɶν 

 ɜɵɩɭɫɤ № 6 – ɫɛɪɨɫ ɨɱɢɳɟɧɧɵɯ ɞɨɠɞɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɬɟɪɪɢɬɨɪɢɢ ɇȾȼ ɯ. 
ɏɚɪɫɟɟɜ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɱɟɪɟɡ ɜɵɩɭɫɤɢ №№ 1 ɢ 2, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɚɯ 3 ɢ 4, ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɇȾɋ ɧɟ ɩɪɟɜɵɲɟɧ 
ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɵɩɭɫɤɨɜ, ɮɚɤɬɢɱɟɫɤɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɩɨɥɸɬɚɧɬɚ ɢɡ ɜɨɞɨɟɦɚ-

ɨɯɥɚɞɢɬɟɥɹ (ȼɈ) ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɐȼ) ɱɟɪɟɡ ɜɵɩɭɫɤ № 2 ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɪɟɜɵɲɚɟɬ ɚɧɚɥɨɝɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɩɭɫɤɚ № 1 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɩɭɫɤɚ № 2 ɜɫɟɝɨ 
ɨɤɨɥɨ 2 ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ ɩɪɢ ɩɪɨɞɭɜɤɟ ȼɈ ɧɚ ɩɟɪɢɨɞ ɫɛɪɨɫɚ ɩɚɜɨɞɤɨɜɵɯ ɜɨɞ. 

 

 
Ɋɢɫɭɧɨɤ 3 – Ⱦɨɥɹ ɮɚɤɬɢɱɟɫɤɢɯ ɫɛɪɨɫɨɜ ɢɨɧɨɜ ɦɟɞɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɨɬ ɭɪɨɜɧɹ ɧɨɪɦɚɬɢɜɧɨ-ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ДTСО ЬСКЫО ШП RШЬЭШЯ NPP МШЩЩОЫ ТШЧЬ КМЭЮКХ НТЬМСКЫРОЬ ПЫШЦ ЭСО ХОЯОХ ШП ЫОРЮХКЭШЫв ЩОЫЦТЬЬТЛХО 
discharges (VAT)] 

 

 
Ɋɢɫɭɧɨɤ 4 – Ⱦɢɧɚɦɢɤɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨ ɢ ɐȼ ɱɟɪɟɡ ɜɵɩɭɫɤɢ №№ 1 ɢ 2 Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ 
[Dynamics of copper ions intake in the cooling reservoir and the Tsimlyansk reservoir through No. 1 and 2 

outlets of Rostov NPP] 
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Ɋɚɫɫɦɨɬɪɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɐȼ), ɜɨɞɨɟɦɚ-

ɨɯɥɚɞɢɬɟɥɹ (ȼɈ) ɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ (ɊɨȺɗɋ) ɦɟɠɞɭ ɫɨɛɨɣ (ɪɢɫ. 5). 
 

 
 

Ɋɢɫɭɧɨɤ 5 – ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ, ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹμ  
1 – ɩɨɞɩɢɬɤɚ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞν 2 – ɡɚɛɨɪ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹν 3 – ɫɛɪɨɫ ɩɨɞɨɝɪɟɬɵɯ ɜɨɞ ɢ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 4 – ɮɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɱɟɪɟɡ ɬɟɥɨ 
ɩɥɨɬɢɧɵ, ɩɪɨɞɭɜɤɚ ȼɈν 5 – ɩɨɞɩɢɬɤɚ ȼɈ ДIЧЭОЫКМЭТШЧ ШП ЭСО RШЬЭШЯ NPP, ЭСО TЬТЦХвКЧЬФ ЫОЬОЫЯШТЫ КЧН ЭСО 

cooling reservoir: 1 – recharge of the primary circuit and other technological needs; 2 – water intake for 

equipment cooling; 3 – discharge of heated water and treated waste water; 4 – filtration of water through the 

body of the dam, cooling reservoir blowing; 5 – cooling reservoir feeding] 

 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɞɨɨɛɦɟɧɚ 
ɦɟɠɞɭ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦɢ ɨɛɴɟɤɬɚɦɢ Д3Ж. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 
ɜɵɲɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɞɨɨɛɦɟɧɚ, ɜɨɡɦɨɠɧɨ ɩɨɫɬɭɩɥɟɧɢɟ ɢɨɧɨɜ ɦɟɞɢ 
ɫ ɜɨɞɨɣ ɨɬ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɡɚ ɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ 
ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ ɢ ɩɪɨɞɭɜɤɢ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ. 

 
Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɨɛɦɟɧɚ ɦɟɠɞɭ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ, ɐɢɦɥɹɧɫɤɢɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɢ 
ɜɨɞɨɟɦɨɦ-ɨɯɥɚɞɢɬɟɥɟɦ ɜ 2017 ɝ., ɬɵɫ. ɦ3

 [Characteristics of water exchange between Rostov NPP, 

Tsimlyansk reservoir and cooling pond in 2017, thousand of m
3
] 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɚɤɬɢɱɟɫɤɢɣ ɨɛɴɟɦ 

1. ɉɨɞɩɢɬɤɚ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ 4961,21 

2 Ɉɛɴɟɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ* 4 417 198, 31 

4 Ɏɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ,  13458,36 

5 ɉɪɨɞɭɜɤɚ ȼɈ 8294,40 

6 ɉɨɞɩɢɬɤɚ ȼɈ 59105,02 

* – ɇɚ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɞɜɟ ɫɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹμ 
1) ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ (ɧɟɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ) – 

ɨɛɨɪɨɬɧɚɹ ɜɨɞɚ ɜɨɞɨɺɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɢ ɛɚɲɟɧɧɨɣ ɢɫɩɚɪɢɬɟɥɶɧɨɣ ɝɪɚɞɢɪɧɢν 
2) ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ (ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ) – ɨɛɨɪɨɬɧɚɹ 
ɜɨɞɚ ɛɪɵɡɝɚɥɶɧɵɯ ɛɚɫɫɟɣɧɨɜ. 

 
Ⱦɥɹ ɨɰɟɧɤɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɨɟɦ-

ɨɯɥɚɞɢɬɟɥɶ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɟɠɟɦɟɫɹɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 
ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɟɦɨɜ ɨɬɞɟɥɨɦ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ. ɉɪɢ ɷɬɨɦ ɛɵɥ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɚɧɧɵɯ ɧɚ ɜɵɯɨɞɟ ɨɬɜɨɞɹɳɟɝɨ ɢ ɧɚ ɜɯɨɞɟ ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɨɜ ɜ 
ɩɟɪɢɨɞ ɫ 2004 ɩɨ 201λ ɝɝ., ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɞɨ ɢ ɩɨɫɥɟ 
ɨɯɥɚɠɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(37) 2020 

Ʉɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ (ɪɢɫ. 6) ɩɨɤɚɡɚɥ ɜɩɨɥɧɟ ɨɠɢɞɚɟɦɭɸ 
ɬɟɫɧɭɸ ɥɢɧɟɣɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɚɧɚɥɢɡɢɪɭɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢμ в = 1,2112б – 5E-08 ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɟɬɟɪɦɢɧɚɰɢɢ – 0,8585. ɇɨ ɩɪɢ ɷɬɨɦ ɜɵɹɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɩɨɞɜɨɞɹɳɟɝɨ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɞɚɥɟɟ ɛɵɥ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɪɚɡɧɨɫɬɟɣ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

 

 
Ɋɢɫɭɧɨɤ 6 – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ɨɬ ɢɯ ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ 

ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ДDОЩОЧНОЧМО ШП ЭСО МШЩЩОЫ ТШЧЬ МШЧЭОЧЭ ТЧ ЭСО ШЮЭХОЭ МСКЧЧОХ аКЭОЫ ШЧ ЭСОТЫ МШЧЭОЧЭ ТЧ ЭСО 
supply channel water] 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɪɚɡɧɨɫɬɢ ɜ ɨɬɞɟɥɶɧɵɟ ɦɟɫɹɰɵ ɛɵɥɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ, ɧɨ ɞɢɧɚɦɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɡɧɚɱɟɧɢɣ (ɪɢɫ. 7) ɜɫɟɝɞɚ ɛɵɥɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ. ɉɨ ɯɚɪɚɤɬɟɪɭ ɷɬɨɣ ɞɢɧɚɦɢɤɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɯɚɪɚɤɬɟɪɧɵɯ 
ɜɪɟɦɟɧɧɵɯ ɩɪɨɦɟɠɭɬɤɚ. ɉɟɪɜɵɣ ɩɪɢɲɟɥɫɹ ɧɚ ɩɟɪɢɨɞ ɫ 2004 ɩɨ 2008 ɝɝ. ɫ ɪɚɡɦɚɯɨɦ 
ɡɧɚɱɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬ ɧɭɥɹ ɜ 2004 ɝ. ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ (0,0006 ɦɝ/ɦ3) ɜ 2006 ɝ. Ⱦɚɥɟɟ 
ɫɥɟɞɭɟɬ ɪɟɡɤɢɣ ɪɨɫɬ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɦɚɤɫɢɦɭɦɨɦ ɜ 2011 ɝ. (0,0028 ɦɝ/ɦ3). ɂ ɩɨɫɥɟ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɪɭɛɧɵɯ ɫɢɫɬɟɦ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɭɪɛɢɧɵ ɷɧɟɪɝɨɛɥɨɤɚ № 1 ɫ ɡɚɦɟɧɨɣ 
ɦɟɞɶɫɨɞɟɪɠɚɳɢɯ ɫɩɥɚɜɨɜ ɧɚ ɬɢɬɚɧɨɜɵɟ ɜ 2015 ɝ. ɩɪɨɢɡɨɲɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɤɨɥɢɱɟɫɬɜɚ ɢɨɧɨɜ ɦɟɞɢ, ɜɵɦɵɜɚɟɦɵɯ ɫ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɗɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɩɨɫɬɭɩɥɟɧɢɹ ɬɨɤɫɢɤɚɧɬɚ ɜ ɜɨɞɭ ɜɨɞɨɟɦɚ-

ɨɯɥɚɞɢɬɟɥɹ ɛɵɥ ɭɫɬɪɚɧɟɧ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɪɭɛɧɵɟ ɫɢɫɬɟɦɵ ɤɨɧɞɟɧɫɚɬɨɪɚ 
ɬɭɪɛɢɧɵ ɷɧɟɪɝɨɛɥɨɤɚ № 2, ɤɨɬɨɪɵɣ ɬɚɤ ɠɟ ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɨɟɦ-

ɨɯɥɚɞɢɬɟɥɶ, ɟɳɟ ɩɪɢ ɩɭɫɤɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɢɬɚɧɨɜɵɯ ɫɩɥɚɜɨɜ. 
 

 
Ɋɢɫɭɧɨɤ 7 – Ⱦɢɧɚɦɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɡɧɨɫɬɟɣ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɨɬɜɨɞɹɳɟɝɨ ɢ 

ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɨɜ [Dynamics of the average annual differences in the content of copper ions in the water of 

the outlet and supply channels] 

 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɡɧɚɱɢɦɨɫɬɢ ɞɥɹ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɫɬɭɩɥɟɧɢɣ ɢɨɧɨɜ 
ɦɟɞɢ ɨɬ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ ɜ ɜɨɞɨɟɦ-ɨɯɥɚɞɢɬɟɥɶ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɞɚɧɧɵɟ ɩɨ ɬɨɱɤɚɦ 
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ɤɨɧɬɪɨɥɹ, ɧɚɯɨɞɹɳɢɦɫɹ ɧɚɩɪɨɬɢɜ ɞɪɭɝ ɞɪɭɝɚ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɭɸ ɩɥɨɬɢɧɭ, 
ɨɬɞɟɥɹɸɳɭɸ ɜɨɞɨɟɦ-ɨɯɥɚɞɢɬɟɥɶ ɨɬ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɩɟɪɢɨɞ ɫ 2002 ɝ. ɩɨ 
201λ ɝɨɞɵ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɡɧɚɱɟɧɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɜɨɞɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɚɧɚɥɨɝɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ (ɪɢɫ. 8) 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ. ɉɪɢ ɷɬɨɦ ɥɢɧɟɣɧɚɹ 
ɚɩɩɪɨɤɫɢɦɚɰɢɹ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ MS Excel, ɨɤɚɡɚɥɚɫɶ ɨɛɪɚɬɧɨɣ, ɬɨ ɟɫɬɶ ɛɨɥɶɲɢɦ 
ɡɧɚɱɟɧɢɹɦ ɜ ȼɈ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɜ ɐȼμ в = -0,177б + 0,0033, ɧɨ ɫ 
ɭɱɟɬɨɦ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɟɬɟɪɦɢɧɚɰɢɢ (0,1λ74) ɫɜɹɡɶ ɨɤɚɡɚɥɚɫɶ ɫɥɚɛɨɣ. 

 

 
Ɋɢɫɭɧɨɤ 8 – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɢɯ ɫɨɞɟɪɠɚɧɢɹ 
ɜ ɜɨɞɨɟɦɟ-ɨɯɥɚɞɢɬɟɥɟ ДDОЩОЧНОЧМО ШП ЭСО МШЧЭОЧЭ ШП МШЩЩОЫ ТШЧЬ ТЧ ЭСО аКЭОЫ ШП ЭСО TЬТЦХвКЧЬФ ЫОЬОЫЯШТЫ ШЧ 

their content in the cooling pond] 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɯɚɪɚɤɬɟɪ ɞɢɧɚɦɢɤɢ ɫɨɞɟɪɠɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɨɥɸɬɚɧɬɚ ɜ 
ɜɨɞɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧ ɫ ɞɢɧɚɦɢɤɨɣ ɚɧɚɥɨɝɢɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɜ ɜɨɞɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɨɜ ɜɨɞɵ ɜ ɩɪɢɩɥɨɬɢɧɧɨɣ 
ɱɚɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɨɞɵ, ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɫɤɜɨɡɶ ɩɥɨɬɢɧɭ ɢɡ ȼɈ ɜ ɐȼ, ɡɚ ɫɱɟɬ 
ɪɚɡɛɚɜɥɟɧɢɹ ɧɢɜɟɥɢɪɭɟɬ ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɧɟɝɚɬɢɜɧɵɣ ɷɮɮɟɤɬ ɨɬ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ 
ɦɟɞɢ ɫ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɨɣ ɞɚɠɟ ɜ ɩɟɪɢɨɞ ɧɚɢɛɨɥɶɲɟɝɨ ɜɵɦɵɜɚɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɟɪɢɨɞ 200λ-2015 ɝɝ., ɤɨɝɞɚ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɩɪɟɜɵɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɜ ɜɨɞɟ ȼɈ ɧɚɞ ɚɧɚɥɨɝɢɱɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜ ɜɨɞɟ ɐȼ 
ɫɨɫɬɚɜɢɥɨ 0,001λ ɦɝ/ɞɦ3

 ɫ ɦɚɤɫɢɦɭɦɨɦ 0,0036 ɦɝ/ɞɦ3. Ɂɧɚɱɢɦɨɫɬɶ ɬɚɤɢɯ ɩɪɟɜɵɲɟɧɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɨɦ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɞɚɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɞɥɹ ɦɟɞɢ ɫɨɫɬɚɜɥɹɟɬ 
0,001 ɦɝ/ɞɦ3 

[22].
 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɩɨɤɚɡɚɬɟɥɹ, ɜɵɩɨɥɧɹɟɦɨɝɨ ɨɬɞɟɥɨɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɫ 
ɞɚɧɧɵɦɢ ɟɠɟɝɨɞɧɢɤɨɜ «ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɜɟɫɬɧɢɤ Ⱦɨɧɚ» Д23Ж. ɉɪɢ ɷɬɨɦ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɜɨɞɟ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ ɞɥɹ ɝ. Ʉɚɥɚɱ-ɧɚ-Ⱦɨɧɭ (ɫɬɜɨɪ ɧɚɛɥɸɞɟɧɢɹ 
ɪɟɤɢ Ⱦɨɧ, ɜɩɚɞɚɸɳɟɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ) ɢ ɝ. ȼɨɥɝɨɞɨɧɫɤɚ, ɤɚɤ ɢ Ɋɨɫɬɨɜɫɤɚɹ Ⱥɗɋ 
ɪɚɫɩɨɥɚɝɚɸɳɟɝɨɫɹ ɜ ɩɪɢɩɥɨɬɢɧɧɨɣ ɱɚɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ⱦɚɧɧɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ λ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɞɢɧɚɦɢɤɭ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹμ ɪɨɫɬ  
ɜ 200λ-2014 ɝɝ., ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫ 2016 ɝ. ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɭɪɛɢɧɵ ɷɧɟɪɝɨɛɥɨɤɚ № 1, ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɬɜɨɪɨɜ ɧɚɛɥɸɞɟɧɢɣ ɧɟɬ 
ɜɵɪɚɠɟɧɧɵɯ ɨɛɳɢɯ ɬɟɧɞɟɧɰɢɣ, ɚ ɞɢɧɚɦɢɤɚ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɫɬɜɨɪɚ 
ɧɚɛɥɸɞɟɧɢɹ ɪɟɤɢ Ⱦɨɧ (ɝ. Ʉɚɥɚɱ-ɧɚ-Ⱦɨɧɭ) ɜ ɩɪɢɧɰɢɩɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ, ɪɚɫɩɨɥɚɝɚɸɳɟɣɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ.  
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Ɋɢɫɭɧɨɤ λ – ɋɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɟ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɟɞ. ɉȾɄ [Content of copper ions 

in the Tsimlyansk reservoir water, LOC units] 
 

ȼɵɜɨɞɵ 

1. ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ 
ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɨɟɦɵ ɨɬ Ȼɚɥɚɤɨɜɫɤɨɣ Ⱥɗɋ, ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɢ ɋɦɨɥɟɧɫɤɨɣ 
Ⱥɗɋ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɟɜɵɲɟɧɢɣ ɧɨɪɦɚɬɢɜɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ 
ɩɨɤɚɡɚɬɟɥɸ ɜ ɩɟɪɢɨɞ ɫ 2013 ɩɨ 2018 ɝɝ. ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ, ɩɨɷɬɨɦɭ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɩɨɫɬɭɩɥɟɧɢɟɦ ɢɨɧɨɜ ɦɟɞɢ ɨɬ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ ɧɟ 
ɧɚɪɭɲɚɥɚɫɶ. 

2. Ȼɨɥɟɟ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ 
ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢɨɧɨɜ ɦɟɞɢ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɡ 
ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ ɜ ɩɟɪɢɨɞ ɫ 200λ ɩɨ 2014 ɝɝ., ɛɥɚɝɨɞɚɪɹ ɪɚɡɛɚɜɥɟɧɢɸ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ, ɷɬɨɬ ɩɪɨɰɟɫɫ ɧɟ ɩɨɜɥɢɹɥ ɧɚ ɫɥɨɠɢɜɲɢɣɫɹ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɨɦ. 

3. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɜɵɹɜɥɟɧɢɸ ɩɪɢɱɢɧ 
ɢ ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɢɨɧɨɜ ɦɟɞɢ ɜ ɜɨɞɭ ɪ. Ⱦɨɧ ɢ ɐɢɦɥɹɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɛɨɪ ɜɨɞɵ ɢɡ ɐɢɦɥɹɧɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɩɥɨɬɢɧɵ ɜɨɞɨɟɦɚ-ɨɯɥɚɞɢɬɟɥɹ, ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɤɚɱɟɫɬɜɚ ɷɬɨɣ ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɟɟ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ɉɨɷɬɨɦɭ ɢɧɬɟɪɟɫ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɢ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ɜ ɫɬɪɟɦɥɟɧɢɢ ɫɨɯɪɚɧɢɬɶ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɐɢɦɥɹɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɟɡɭɫɥɨɜɧɨ ɫɨɜɩɚɞɚɸɬ.  
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Abstract – Technogenic pollution of environmental objects determines the relevance of work on 

the analysis of ensuring environmental safety requirements during the operation of nuclear power 

plants when copper ions enter water bodies with discharges from nuclear power plants. The paper 

analyzes the dynamics of both actual discharges of copper ions for Balakovo NPP, Novovoronezh 

NPP and Smolensk NPP (t / y), and in fractions of the normative permissible discharges for this 

heavy metal (%). The absence of violations of environmental safety requirements is shown. A 

more detailed analysis was carried out for the Rostov NPP. It is shown that the modernization of 

the turbine condenser pipe systems of the power unit No. 1 led to a sharp decrease in the flow of 

copper ions into the cooling pond from the nuclear power plant. Analysis of the toxicant content 

dynamics in the water of the cooling reservoir and the Tsimlyansk reservoir did not reveal the 

effect of the influx of copper ions from the cooling reservoir with filtering water on their 

concentration in the reservoir water. 
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