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ɋȿɄɐɂə 6. ȽɂȾɊɈȽȿɈɅɈȽɂə ɂ ɂɇɀȿɇȿɊɇȺə ȽȿɈɅɈȽɂə 
ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽɂȾɊɈȽȿɈɅɈȽɂɑȿɋɄɂɏ 

ɂɋɋɅȿȾɈȼȺɇɂəɏ 

ɩɪɢɫɭɬɫɬɜɢɢ ɷɥɟɦɟɧɬɨɜ-ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɨɛɪɚɡɭɸɳɢɯ ɫ ɮɬɨɪɨɦ ɭɫɬɨɣɱɢɜɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ, ɬɟɦ ɢɧɬɟɧɫɢɜɧɟɟ ɮɬɨɪ ɢɧɬɟɧɫɢɜɧɟɟ ɩɟɪɟɯɨɞɢɬ ɜ ɜɨɞɧɭɸ ɮɚɡɭ. ɋɭɥɶɮɚɬɵ ɢ ɯɥɨɪɢɞɵ 
ɫɬɪɨɧɰɢɹ ɹɜɥɹɸɬɫɹ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɵɦɢ, ɩɨɷɬɨɦɭ ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɫɬɪɨɧɰɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 
ɪɨɫɬɨɦ ɢɯ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɜ ɤɨɬɨɪɵɯ ɭɜɟɥɢɱɟɧɢɟ ɦɢɧɟɪɚɥɢɡɚɰɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɚɫɬɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ Ca2+, SO4

2–, Ca–[2]. 
ȼɨɞɨɧɨɫɧɵɣ ɩɨɞɨɥɶɫɤɨ-ɦɹɱɤɨɜɫɤɢɣ ɤɚɪɛɨɧɚɬɧɵɣ ɤɨɦɩɥɟɤɫ (ɋ2 pd-mc) ɢɦɟɟɬ ɩɨɜɫɟɦɟɫɬɧɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ȼɨɞɨɜɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɳɢɧɨɜɚɬɵɦɢ ɢɡɜɟɫɬɧɹɤɚɦɢ ɫ ɩɪɨɫɥɨɹɦɢ ɝɥɢɧ, 
ɞɨɥɨɦɢɬɚ ɢ ɦɟɪɝɟɥɟɣ. Ɇɨɳɧɨɫɬɶ ɢɡɦɟɧɹɟɬɫɹ ɨɬ γ0,0 ɞɨ 4η,0 ɦ. ȼɟɪɯɧɢɦ ɜɨɞɨɭɩɨɪɨɦ ɫɥɭɠɚɬ ɜɨɞɨɭɩɨɪɧɵɟ 
ɤɟɥɥɨɜɟ-ɤɢɦɟɪɢɞɠɫɤɢɟ ɝɥɢɧɵ. ȼ ɩɨɞɨɲɜɟ ɤɨɦɩɥɟɤɫɚ ɩɨɜɫɟɦɟɫɬɧɨ ɡɚɥɟɝɚɟɬ ɪɨɫɬɢɫɥɚɜɨɥɶɫɤɢɣ ɜɨɞɨɭɩɨɪ. 
ȼɨɞɨɧɨɫɧɵɣ ɤɨɦɩɥɟɤɫ ɧɚɩɨɪɧɵɣ. ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɨɜɟɧɶ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɝɥɭɛɢɧɟ λθ,0 ɦ. 

ɉɨɞɡɟɦɧɵɟ ɩɪɟɫɧɵɟ (ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ γη1 ɦɝ/ɥ), ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɢɥɢ ɯɥɨɪɢɞɧɨ-
ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɦɚɝɧɢɟɜɨ-ɤɚɥɶɰɢɟɜɵɟ. ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɤɨɥɨ ɧɟɣɬɪɚɥɶɧɨɣ ɪɟɚɤɰɢɟɣ ɫɪɟɞɵ, 
pH ɢɡɦɟɧɹɟɬɫɹ ɨɬ θ,ηλ – 8,7β, ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɹ 7,48. 

Ʉɚɱɟɫɬɜɨ ɩɨɞɨɥɶɫɤɨ-ɦɹɱɤɨɜɫɤɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɭɱɚɫɬɤɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɋɚɧɉɢɇ β.1.4.1074-01 ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɠɟɥɟɡɚ. ɑɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɪɚɫɬɜɨɪɢɦɵɟ ɫɜɨɣɫɬɜɚ ɠɟɥɟɡɚ, 
ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɟɝɨ ɝɟɨɯɢɦɢɸ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹμ ɚ) 
ɦɚɥɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɝɢɞɪɨɤɫɢɞɚ ɠɟɥɟɡɚ ɢ ɜɵɫɨɤɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɝɢɞɪɨɥɢɡɨɦ ɛ) ɨɤɢɫɥɟɧɢɟ Fe2+ĺ Fe3++e c 
ɩɨɫɥɟɞɭɸɳɢɦ ɝɢɞɪɨɥɢɡɨɦ Fe3++Ɉɇ–=Fe(OH)3 ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɝɨ ɝɢɞɪɨɤɫɢɞɚ Fe(OH)γ(ɬɜ)[2]. 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɢ ɪɚɜɧɨɜɟɫɢɣ ɜ 1β–ɤɨɦɩɨɧɟɧɬɨɣ ɫɢɫɬɟɦɟ (C-

Ca-Cl-Sr-Cu-F-Fe-H-K-Mg-Na-O). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɫɥɟ ɫɦɟɲɟɧɢɹ ɜɨɞ ɚɥɟɤɫɢɧɫɤɨ-
ɩɪɨɬɜɢɧɫɤɨɝɨ ɢ ɩɨɞɨɥɶɫɤɨ-ɦɹɱɤɨɜɫɤɨɝɨ ɜɨɞɨɧɨɫɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ¼ ɩɨɥɭɱɟɧɧɵɣ ɪɚɜɧɨɜɟɫɧɵɣ 
ɫɨɫɬɚɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɋɚɧɉɢɇ 2.1.4.1074-01 ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ 
ɭɫɬɪɚɧɢɬɶ ɩɭɬɺɦ ɟɝɨ ɨɤɢɫɥɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɨɤɢɫɥɢɬɟɥɟɣ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
 ȿɮɪɟɦɨɜ Ⱦ.ɂ. Ɋɟɝɢɨɧɚɥɶɧɚɹ ɩɟɪɟɨɰɟɧɤɚ ɡɚɩɚɫɨɜ ɩɪɟɫɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɇɨɫɤɨɜɫɤɨɝɨ 

ɚɪɬɟɡɢɚɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. – Ɇ., 2002 . – 1015 ɫ. 
 Ʉɪɚɣɧɨɜ ɋ.Ɋ. Ɋɵɠɟɧɤɨ Ȼ.ɇ. ɒɜɟɰ ȼ.Ɇ. Ƚɟɨɯɢɦɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. – Ɇ.: ɐɟɧɬɪɅɢɮɬɟȽɚɡ, 2012. – 672 ɫ. 
 ɒɜɚɪɨɜ ɘ.ȼ. HɋС: ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ АТЧНШаЬ // Ƚɟɨɯɢɦɢɹ. – Ɇɨɫɤɜɚ, 2008. – ʋ 8. – ɋ. 898 – 903. 

 
ɆɈȾȿɅɂɊɈȼȺɇɂȿ ȽɂȾɊɈȽȿɈɅɈȽɂɑȿɋɄɂɏ ɍɋɅɈȼɂɃ ȼȺɏɋɄɈȽɈ ɆȿɋɌɈɊɈɀȾɇɂə 

ɉɈȾɁȿɆɇɕɏ ȼɈȾ (ɏȺɇɌɕ-ɆȺɇɋɂɃɋɄɂɃ ȺȼɌɈɇɈɆɇɕɃ ɈɄɊɍȽ) 
Ⱦ.Ɍ. Ⱦɚɞɚɲɨɜ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ʉ.ɂ. Ʉɭɡɟɜɚɧɨɜ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ.Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɪɚɣɨɧɚɯ ɪɚɡɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɣ 
ɋɢɛɢɪɢ ɩɪɨɜɨɞɢɬɫɹ ɚɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɜɨɞɨɡɚɛɨɪɨɜ. ɑɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɫɱɺɬɭ ɡɚɩɚɫɨɜ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɱɚɫɬɤɚɯ ɞɟɣɫɬɜɭɸɳɢɯ ɜɨɞɨɡɚɛɨɪɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɜɟɞɟɧɢɹ 
ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɪɚɛɨɬ ɬɚɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɯɟɦɚɬɢɡɚɰɢɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɜ ɞɟɣɫɬɜɭɸɳɢɯ 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɤɜɚɠɢɧɚɯ ɢɡ-ɡɚ ɢɯ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ /1/. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɜɨɡɧɢɤɚɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɟɬɚɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ 
ɜɵɛɨɪ ɪɚɫɱɺɬɧɵɯ ɫɯɟɦ ɩɪɢ ɩɨɞɫɱɺɬɟ ɡɚɩɚɫɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

ɉɪɢɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨ 
ɫɭɞɢɬɶ ɨ ɜɥɢɹɧɢɢ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɢ ɫɬɪɨɟɧɢɹ ɜɨɞɨɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɧɚ ɪɟɡɭɥɶɬɚɬ ɩɨɞɫɱɺɬɚ ɡɚɩɚɫɨɜ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ /2/. ɇɚɦɢ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɩɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɱɢɫɥɟɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɞɟɣɫɬɜɭɸɳɟɦ ɜɨɞɨɡɚɛɨɪɟ ȼɚɯɫɤɨɝɨ ɧɟɮɬɹɧɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɭɱɚɫɬɨɤ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɬɧɨɫɢɬɫɹ ɤ ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɦɭ ɪɚɣɨɧɭ ɏɚɧɬɵ-
Ɇɚɧɫɢɣɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɝɪɚɧɢɰɟ Ɍɸɦɟɧɫɤɨɣ (ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ) ɢ 
Ɍɨɦɫɤɨɣ (ɫɟɜɟɪɧɚɹ ɱɚɫɬɶ) ɨɛɥɚɫɬɟɣ. Ȼɥɢɠɚɣɲɢɦɢ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɝ.ɝ. ɋɬɪɟɠɟɜɨɣ ɢ 
ɇɢɠɧɟɜɚɪɬɨɜɫɤ. 

Ⱦɟɣɫɬɜɭɸɳɢɣ ȼɚɯɫɤɢɣ ɜɨɞɨɡɚɛɨɪ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɟ ɜɚɯɬɨɜɨɝɨ ɩɨɫɺɥɤɚ ɢ ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɫɟɦɶ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ, ɢɡ 
ɤɨɬɨɪɵɯ ɞɜɟ ɧɚɯɨɞɹɬɫɹ ɜ ɪɟɡɟɪɜɟ. ȼ ɫɨɫɬɚɜ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɢɬ ɫɬɚɧɰɢɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ. ɉɨɫɥɟ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɦɟɬɨɞɨɦ ɚɷɪɚɰɢɢ ɢ ɨɡɨɧɢɪɨɜɚɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɟɣ 
ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɜɨɞɚ ɞɨɜɨɞɢɬɫɹ ɞɨ ɭɪɨɜɧɹ ɩɢɬɶɟɜɵɯ ɤɨɧɞɢɰɢɣ. ȼɫɤɪɵɬɚɹ ɧɚ ɜɨɞɨɡɚɛɨɪɧɨɦ ɭɱɚɫɬɤɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɱɚɫɬɶ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɜɭɦɹ ɜɨɞɨɧɨɫɧɵɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢμ ɚɧɬɪɨɩɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɵɦ ɢ ɩɚɥɟɨɝɟɧɨɜɵɦ ɢ ɩɚɥɟɨɝɟɧ-ɜɟɪɯɧɟɦɟɥɨɜɵɦ ɜɨɞɨɭɩɨɪɧɵɦ ɤɨɦɩɥɟɤɫɨɦ. 



                                  
                      

448                                                                               

 

 

ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ɉɪɨɞɭɤɬɢɜɧɚɹ ɱɚɫɬɶ ɩɚɥɟɨɝɟɧɨɜɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɜɹɡɚɧɚ ɫ ɜɨɞɨɜɦɟɳɚɸɳɢɦɢ ɨɬɥɨɠɟɧɢɹɦɢ 
ɸɪɤɨɜɫɤɨɣ ɫɜɢɬɵ (ɷɨɰɟɧ). ȼɨɞɨɧɨɫɧɵɟ ɩɨɪɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɧɨɡɟɪɧɢɫɬɵɦɢ ɩɟɫɤɚɦɢ ɨɬ ɬɨɧɤɨ-
ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɞɨ ɫɪɟɞɧɟ-ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɯ. Ƚɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɤɪɨɜɥɢ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɫɥɨɹ 140,0-145,0 ɦ. 
Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 50 ɦ. ȼɨɞɵ ɧɚɩɨɪɧɵɟ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɧɚɞ 
ɤɪɨɜɥɟɣ ɩɥɚɫɬɚ ɫɨɫɬɚɜɥɹɟɬ 130 – 140 ɦ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɜɵɩɨɥɧɟɧɨ ɜ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Processing Modfow, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɝɧɨɡɧɵɯ ɪɚɫɱɺɬɨɜ ɪɟɲɚɸɳɢɣ ɦɨɞɭɥɶ Modflow /3/. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɫɯɟɦɚɬɢɡɚɰɢɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɜɵɞɟɥɟɧɨ ɞɟɜɹɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɞɟɪɠɚɧɧɵɯ ɫɥɨɟɜ ɜ ɫɨɫɬɚɜɟ 
ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɣ ɫɟɬɤɢ ɨɛɥɚɫɬɢ ɮɢɥɶɬɪɚɰɢɢ (ɬɚɛɥɢɰɚ). 

どíß¿óîí 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ 
ɜɨɡɪɚɫɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɪɨɞɵ 
ɂɧɬɟɪɜɚɥ 

ɡɚɥɟɝɚɧɢɹ, ɦ Ɇɨɳɧɨɫɬɶ, 
ɦ Ɉɬ Ⱦɨ 

aQIV 
ɋɭɩɟɫɶ ɫɜɟɬɥɨ-ɠɟɥɬɚɹ, ɫɟɪɚɹ, ɫɭɝɥɢɧɨɤ ɫɜɟɬɥɨ-

ɤɨɪɢɱɧɟɜɵɣ ɫ ɩɪɨɫɥɨɹɦɢ ɩɟɫɤɚ 
0 10 10 

P3lt 
Ƚɥɢɧɚ ɫɟɪɚɹ ɩɥɨɬɧɚɹ 10 20 10 

ɉɟɫɨɤ ɫɟɪɵɣ ɬɨɧɤɨɡɟɪɧɢɫɬɵɣ ɝɥɢɧɢɫɬɵɣ 20 30 10 

P3nm 
Ƚɥɢɧɚ ɤɨɪɢɱɧɟɜɚɹ, ɫɟɪɨ-ɫɢɧɹɹ ɩɥɨɬɧɚɹ ɫ 
ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɨɫɬɚɬɤɚɦɢ ɢ ɩɪɨɫɥɨɹɦɢ 

ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ 
30 80 50 

P3at 
ɉɟɪɟɫɥɚɢɜɚɧɢɟ ɝɥɢɧ ɫɟɪɨ-ɫɢɧɢɯ ɩɥɨɬɧɵɯ ɢ ɩɟɫɤɨɜ 

ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ 
80 135 55 

 

 

P2-3jr 

Ƚɥɢɧɚ ɫɟɪɚɹ ɩɥɨɬɧɚɹ, ɚɥɟɜɪɢɬɢɫɬɚɹ, ɩɟɪɟɫɥɚɢɜɚɧɢɟ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ ɢ ɝɥɢɧɵ 

135 150 15 

ɉɟɪɟɫɥɚɢɜɚɧɢɟ ɝɥɢɧ ɫ ɩɟɫɤɚɦɢ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɦɢ 150 165 15 
ɉɟɫɨɤ ɫɟɪɵɣ ɫɪɟɞɧɟ-ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ 165 190 25 

P2ll Ƚɥɢɧɚ ɡɟɥɟɧɚɹ, ɫɟɪɚɹ ɩɥɨɬɧɚɹ 190 201 11 
 
Ɋɚɛɨɬɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɚ ɧɚ ɦɨɞɟɥɢ ɜ ɭɫɥɨɜɢɹɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɝɪɚɧɢɰɟɣ 

ɩɟɪɜɨɝɨ ɪɨɞɚ (ɪ. ȼɚɯ). ɉɪɢɡɧɚɤɢ ɧɚɥɢɱɢɹ ɬɚɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
ɨɩɵɬɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɛɨɬ. ɗɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɭɪɨɜɧɟɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɩɪɢ ɨɩɵɬɧɵɯ ɨɬɤɚɱɤɚɯ 
ɱɟɪɟɡ 4 – θ ɱɚɫɨɜ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɧɚɥɢɱɢɢ ɦɨɳɧɵɯ ɜɨɞɨɭɩɨɪɨɜ 
(ɬɚɛɥɢɰɚ) ɜ ɤɪɨɜɥɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɚɛɨɬɚɸɳɢɯ ɫɤɜɚɠɢɧ ɫ ɝɪɚɧɢɰɟɣ 
ɩɟɪɜɨɝɨ ɪɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɩɪɟɞɟɥɚɯ ɩɟɪɜɨɝɨ (ɜɟɪɯɧɟɝɨ) ɫɥɨɹ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɣ ɫɟɬɤɢ, ɦɚɥɨɜɟɪɨɹɬɧɨ. 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɭɪɨɜɧɟɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɯɨɞɟ ɨɩɵɬɧɵɯ ɨɬɤɚɱɟɤ, ɜɟɪɨɹɬɧɨ, ɜɵɡɜɚɧɚ ɜɥɢɹɧɢɟɦ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɬɨɤɨɜ ɢɡ ɜɵɲɟɥɟɠɚɳɟɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ. Ɍɚɤɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɨɤɨɧ ɜ ɫɨɫɬɚɜɟ ɜɟɪɯɧɟɣ ɜɨɞɨɭɩɨɪɧɨɣ ɬɨɥɳɢ ɢ ɫɜɨɞɧɵɦ ɯɚɪɚɤɬɟɪɨɦ 
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ. Ɉɞɧɚɤɨ, ɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɥɨɤɚɥɢɡɚɰɢɢ ɭɱɚɫɬɤɨɜ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɬɟɤɚɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɬɨɱɧɹɬɶ ɯɚɪɚɤɬɟɪ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ ɫ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɧɨ ɬɪɟɛɭɟɬ ɤɨɧɤɪɟɬɢɡɚɰɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɬɪɨɟɧɢɹ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɨ ɧɚ ɭɱɚɫɬɤɚɯ ɨɞɢɧɨɱɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɦɚɥɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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ɁȺɓɂɌɇɕȿ ɆȿɊɈɉɊɂəɌɂə ɈɌ ɈɉȺɋɇɕɏ ȽȿɈɅɈȽɂɑȿɋɄɂɏ ɉɊɈɐȿɋɋɈȼ ȽɈɊɈȾȺ 

ȻȺɊɇȺɍɅȺ 
ɘ.ȼ. Ⱦɟɜɹɬɚɟɜɚ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɮɟɫɫɨɪ ȿ.Ɇ. Ⱦɭɬɨɜɚ  
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ  

Ƚɨɪɨɞ Ȼɚɪɧɚɭɥ ɹɜɥɹɟɬɫɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɰɟɧɬɪɨɦ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɫ ɧɚɫɟɥɟɧɢɟɦ ɨɤɨɥɨ 700 ɬɵɫɹɱ 
ɠɢɬɟɥɟɣ. Ƚɨɪɨɞ ɪɚɫɩɨɥɨɠɟɧ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ ɧɢɡɦɟɧɧɨɫɬɢ ɧɚ ɜɵɫɨɤɨɦ ɨɛɪɵɜɢɫɬɨɦ 
ɥɟɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ Ɉɛɶ. Ɍɚɤɨɟ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ, 
ɜ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚɸɬ, ɢ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɨɩɨɥɡɧɟɜɵɟ ɩɪɨɰɟɫɫɵ.  


