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ȽɂȾɊɈɏɂɆɂɑȿɋɄȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȻȿɅɈȼɋɄɈȽɈ ȼɈȾɈɏɊȺɇɂɅɂɓȺ  
ɘ.Ⱥ. Ʉɨɧɨɧɨɜɚ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ɉ.Ƚ. Ɍɨɤɚɪɟɧɤɨ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɨɡɪɚɫɬɚɟɬ ɢɧɬɟɪɟɫ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɯɥɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɨ ɢ ɞɥɹ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɯ 
ɰɟɥɟɣ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɜɨɩɪɨɫɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢɦɟɟɬ ɬɟɯɧɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɭɸ ɩɪɢɪɨɞɧɭɸ 
ɫɪɟɞɭ, ɬɚɤ ɤɚɤ ɷɬɨ ɜɵɡɵɜɚɟɬ ɩɨɪɨɣ ɜɟɫɶɦɚ ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ. ȼɨɞɧɵɟ ɪɟɫɭɪɫɵ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɢ ɟɝɨ ɛɟɪɟɝɨɜɚɹ ɡɨɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɩɥɟɤɫɧɨ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ ɩɨɫ. ɂɧɫɤɨɣ ɢ 
ɝ. Ȼɟɥɨɜɨ, ɩɪɢ ɩɨɥɢɜɚɯ ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɰɟɥɹɯ. 
Ɋɚɧɟɟ ɢɡɭɱɟɧɢɟɦ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɡɚɧɢɦɚɥɢɫɶ Ⱥ.ȼ. Ⱦɶɹɱɟɧɤɨ, ȼ.ȼ. Ʉɢɪɢɥɨɜ, Ⱦ.ȼ. ɑɟɪɧɵɯ, ɋ.ɉ. Ʉɚɡɶɦɢɧ, Ɉ.ȼ. 
Ʉɥɢɦɨɜ,  ɘ.ȼ. Ɇɚɬɜɟɟɜɚ ɢ ɞɪ. Д1, βЖ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɜɨɞɢɬɫɹ ɤ ɢɡɭɱɟɧɢɸ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ Ȼɟɥɨɜɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɟ ɢɡɦɟɧɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨ ɜɪɟɦɟɧɢ.  

ȼ ɨɫɧɨɜɭ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɨɠɟɧɵ ɞɚɧɧɵɟ ɨɬɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɢ, ɩɪɨɣɞɟɧɧɨɣ ɧɚ Ȼɟɥɨɜɫɤɨɣ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɚɣɨɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ȻȽɊɗɋ), ɮɨɧɞɨɜɵɟ ɢɫɬɨɱɧɢɤɢ, ɦɚɬɟɪɢɚɥɵ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɜɬɨɪɚ. 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜɨɞɨɫɛɨɪɧɵɣ ɛɚɫɫɟɣɧ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɨɥɨɠɟɧ ɜ 
ɩɪɟɞɟɥɚɯ Ȼɟɥɨɜɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɪ. ɂɧɹ. ɗɬɨ ɬɢɩɢɱɧɨ ɪɚɜɧɢɧɧɚɹ, 
ɫɜɨɛɨɞɧɨ ɦɟɚɧɞɪɢɪɭɸɳɚɹ ɪɟɤɚ ɫ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɢɡɥɭɱɢɧɚɦɢ, ɜ ɜɟɪɲɢɧɚɯ ɤɨɬɨɪɵɯ ɛɟɪɟɝ ɩɨɞɜɟɪɠɟɧ 
ɢɧɬɟɧɫɢɜɧɨɦɭ ɪɚɡɦɵɜɭ. ɇɚɱɚɥɨ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɞɥɹ ɛɚɫɫɟɣɧɚ ɪ. ɂɧɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɟɪɟɞɢɧɭ ɩɟɪɜɨɣ ɞɟɤɚɞɵ 
ɚɩɪɟɥɹ. Ʌɟɬɧɹɹ ɦɟɠɟɧɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɢɸɥɟ – ɚɜɝɭɫɬɟ. Ɉɫɟɧɧɢɟ ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ ɞɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɜɨɞɧɨɫɬɢ ɜ 
ɫɟɧɬɹɛɪɟ – ɨɤɬɹɛɪɟ. Ɇɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚɛɥɸɞɚɸɬɫɹ ɩɟɪɟɞ ɥɟɞɨɫɬɚɜɨɦ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ – ɧɚɱɚɥɟ ɧɨɹɛɪɹ. 
ɇɚɢɦɟɧɶɲɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɝɨɞɭ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɣ ɦɟɠɟɧɢ – ɞɟɤɚɛɪɶ – ɦɚɪɬ ДηЖ. 

Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨ ɞɚɧɧɵɦ ɪɟɠɢɦɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɫɨɫɬɚɜɚ 
ɜɨɞ ɪɟɤɢ ɂɧɹ ɢ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɩɟɪɢɨɞ β00β – β008 ɝɝ., ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦ Ȼɟɥɨɜɫɤɨɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɚɣɨɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ. Ɉɬɛɨɪ ɩɪɨɛ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɜɨɞɢɥɫɹ ɟɠɟɦɟɫɹɱɧɨ ɜ 
ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɚ ɬɪɟɯ ɩɭɧɤɬɚɯ ɩɪɨɛɨɨɬɛɨɪɚ. ɉɟɪɜɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜɵɲɟ ɭɫɬɶɹ ɪ. ɂɧɹ, ɩɟɪɟɞ ɟɟ ɜɩɚɞɟɧɢɟɦ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɬɨɱɤɚ ʋ1, ɪɢɫ. 1), ɜɬɨɪɨɣ – ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɨɱɤɚ ʋβ) ɢ ɬɪɟɬɢɣ 
– ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɬɨɱɤɚ ʋγ). ȼɫɟɝɨ ɜ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ γγ8 ɯɢɦɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɩɨ β1 ɩɨɤɚɡɚɬɟɥɸ ɤɚɱɟɫɬɜɚ 
ɜɨɞμ ɪɇ, ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɨɡɪɚɱɧɨɫɬɶ, ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɫɭɯɨɣ ɨɫɬɚɬɨɤ, ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɤɢɫɥɨɪɨɞɚ, ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɢ ɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ, ɫɭɥɶɮɚɬ-, ɯɥɨɪɢɞ-ɢɨɧɵ, ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (NO3

–, NO2
–, NH4

+), ɮɨɫɮɚɬɵ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɮɟɧɨɥɵ, ɮɨɪɦɚɥɶɞɟɝɢɞ, ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ (CЮ2+, Al3+, 
Zn, Feɨɛɳ) [3].  

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɢɦɟɧɧɨ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɚɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 18.01.β010 ʋγ0  (ɉȾɄɪɯ) Д4Ж, ɜɵɹɜɥɟɧɵ ɩɪɟɜɵɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ 
ɜɫɟɦ ɢɫɫɥɟɞɭɟɦɵɦ ɤɨɦɩɨɧɟɧɬɚɦ. ɉɪɟɜɵɲɟɧɢɹ ɢɦɟɸɬ ɤɚɤ ɷɩɢɡɨɞɢɱɟɫɤɢɣ, ɬɚɤ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ 
ɩɨɜɟɞɟɧɢɹ. ȼ ɪɟɤɟ ɂɧɹ, ɜɩɚɞɚɸɳɟɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɬɨɱɤɚ ɨɩɪɨɛɨɜɚɧɢɹ  ʋ1) ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɩɪɟɜɵɲɟɧɢɹ ɪɹɞɚ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ, ɬɚɤɢɯ ɤɚɤ ɩɪɨɡɪɚɱɧɨɫɬɶ, ɏɉɄ, NO2, NH4, PO4, ɮɨɪɦɚɥɶɞɟɝɢɞɵ, FО, CЮ, 
Zn, Al. ɉɪɟɜɵɲɟɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɸɬ ɨɬ 1,η ɞɨ 1η ɪɚɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɚ ɢ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɧɚ ГЧ, ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɤɨɬɨɪɨɝɨ ɧɚɛɥɸɞɚɸɬɫɹ ɩɨɱɬɢ ɬɪɢɞɰɚɬɢɤɪɚɬɧɵɟ 
ɩɪɟɜɵɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɧɚ CЮβ+ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɤɨɬɨɪɨɝɨ ɨɛɧɚɪɭɠɟɧɵ ɚɧɨɦɚɥɶɧɵɟ ɫɬɨɤɪɚɬɧɵɟ ɩɪɟɜɵɲɟɧɢɹ. ȼ 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɨɱɤɚ ɨɩɪɨɛɨɜɚɧɢɹ ʋγ) ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɟɜɵɲɟɧɢɹ ɨɛɧɚɪɭɠɟɧɵ 
ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ θ,η ɪɚɡ. 

 

 
Ɋɢɫ. Ʉɚɪɬɚ-ɫɯɟɦɚ ɬɨɱɟɤ ɨɩɪɨɛɨɜɚɧɢɹ ɚɤɜɚɬɨɪɢɢ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 1 – ɪɟɤɚ ɜɵɲɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɬɟɱɟɧɢɸ, 2 – ɜɟɪɯɧɢɣ ɛɶɟɮ (ɜɟɪɯɧɹɹ ɱɚɫɬɶ), 3 – 
ɜɟɪɯɧɢɣ ɛɶɟɮ (ɫɪɟɞɧɹɹ ɱɚɫɬɶ), 4 – ɜɟɪɯɧɢɣ ɛɶɟɮ (ɧɢɠɧɹɹ ɱɚɫɬɶ), 5 – ɧɢɠɧɢɣ ɛɶɟɮ, 6 – ɫɛɪɨɫɧɨɣ ɤɚɧɚɥ 

ȻȽɊɗɋ 
 

ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɩɨɥɧɵɯ ɞɚɧɧɵɯ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɚɜɬɨɪɨɦ ɜ ɮɟɜɪɚɥɟ ɢ 
ɦɚɟ β01γ ɝ. ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫ.1). Ⱥɧɚɥɢɡ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɬɨɛɪɚɧɧɵɯ ɩɪɨɛ ɛɵɥ ɩɪɨɜɟɞɟɧ ɜ ɩɪɨɛɥɟɦɧɨɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ 
ɝɢɞɪɨɝɟɨɯɢɦɢɢ ɇɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ «ȼɨɞɚ» ɂɧɫɬɢɬɭɬɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɇɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚ β01γ ɝ. ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɭɦɟɪɟɧɧɨ ɩɪɟɫɧɵɟ, ɩɨ 
ɯɢɦɢɱɟɫɤɨɦɭ ɬɢɩɭ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɦɚɝɧɢɟɜɨ-ɤɚɥɶɰɢɟɜɵɟ, ɢɧɨɝɞɚ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɧɚɬɪɢɹ, 
ɫɥɚɛɨɳɟɥɨɱɧɵɟ. Ɏɨɪɦɭɥɚ Ʉɭɪɥɨɜɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ 
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ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɞɚɧɧɵɯ ɡɚ ɮɟɜɪɚɥɶ ɢ ɦɚɣ ɧɚɛɥɸɞɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ FОɨɛɳ. ɭɜɟɥɢɱɢɥɢɫɶ ɜ β ɪɚɡɚ, ɬɨɝɞɚ ɤɚɤ ɡɧɚɱɟɧɢɹ ɨɛɳɟɣ ɠɟɫɬɤɨɫɬɢ, ɨɛɳɟɣ 
ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɤɨɧɰɟɧɬɪɚɰɢɢ εР2+, Na+ ɢ K+, ɧɚɨɛɨɪɨɬ, ɭɦɟɧɶɲɢɥɢɫɶ ɜ β ɪɚɡɚ. Ʉɨɧɰɟɧɬɪɚɰɢɢ HCO3

– ɬɚɤ ɠɟ 
ɭɦɟɧɶɲɢɥɢɫɶ, ɧɨ ɜ 1,η ɪɚɡɚ, CХ– – ɜ γ ɪɚɡɚ, SO4

2– – ɛɨɥɟɟ ɱɟɦ ɜ γ ɪɚɡɚ. 
ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɫ ɉȾɄɪɯ ɨɛɧɚɪɭɠɟɧɵ  ɩɪɟɜɵɲɟɧɢɹ ɜ ɮɟɜɪɚɥɟ ɩɨ PO4

3– ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɤɪɨɦɟ ɜɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɩɨ PO4

3– ɨɛɧɚɪɭɠɟɧɨ ɜ 
ɩɪɨɛɟ ʋ 4 ɢ ɫɨɫɬɚɜɥɹɟɬ η,η ɪɚɡɚ. ɉɨ FОɨɛɳ ɜɨ ɜɫɟɯ ɨɬɨɛɪɚɧɧɵɯ ɩɪɨɛɚɯ ɬɚɤ ɠɟ ɧɚɛɥɸɞɚɸɬɫɹ ɧɟ ɛɨɥɟɟ, ɱɟɦ 
ɞɜɭɤɪɚɬɧɵɟ ɟɝɨ ɩɪɟɜɵɲɟɧɢɹ. ȼ ɦɚɟ, ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ, ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɩɪɟɜɵɲɟɧɢɹ ɩɨ ɰɜɟɬɧɨɫɬɢ, ɦɭɬɧɨɫɬɢ, 
Feɨɛɳ., ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ, ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ ɢ ɮɟɧɨɥɚɦ. ɇɚɢɛɨɥɶɲɢɟ ɩɪɟɜɵɲɟɧɢɹ ɧɚɛɥɸɞɚɸɬɫɹ ɩɨ 
ɰɜɟɬɧɨɫɬɢ, ɦɭɬɧɨɫɬɢ, FОɨɛɳ. ɢ ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɨɫɬɚɜɥɹɸɬ 1,θ, 8,1, 7,8 
ɢ 4,γ ɪɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɟɜɵɲɟɧɢɹ – ɩɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ ɢ ɮɟɧɨɥɚɦ ɨɛɧɚɪɭɠɟɧɵ ɜ ɩɪɨɛɟ ʋ 4 
ɢ ɫɨɫɬɚɜɥɹɸɬ η,λ ɢ θ,λ ɪɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɞɨɛɧɵɟ ɩɪɟɜɵɲɟɧɢɹ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜ ɜɨɞɚɯ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚ ɫɱɟɬ 
ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɚ (ɬɨɱɤɚ ʋ θ). Ɍɚɤɠɟ ɧɟ ɢɫɤɥɸɱɟɧɨ ɜɥɢɹɧɢɟ ɫɬɨɤɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɫ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɢɡɭɱɟɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 
ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɪɯ ɩɨ ɩɪɨɡɪɚɱɧɨɫɬɢ, ɪɇ, ȻɉɄ, ɏɉɄ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, NO2, NH4, PO4, Fe, Cu, 
Zn, Al3+ ɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚɦ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɧɚ 
ɞɚɧɧɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɂɡɭɱɟɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ɬɟɱɟɧɢɟ 2002–β008 ɝɨɞɚ ɩɨɤɚɡɚɥɨ 
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ɋȿɄɐɂə 7. ȽɂȾɊɈȽȿɈɏɂɆɂə ɂ ȽɂȾɊɈȽȿɈɅɈȽɂə ɁȿɆɅɂ. 
ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽɂȾɊɈȽȿɈɅɈȽɂɂ 

ɡɚɤɨɧɨɦɟɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨ ɦɟɪɟ ɩɪɨɫɬɢɪɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɤ ɧɢɠɧɟɦɭ.  
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Ƚɟɨɷɤɨɥɨɝɢɹ». – ȼɨɪɨɧɟɠ, 2011. – ʋ2. – ɋ. 139 – 147.  

3. Ʉɨɧɨɧɨɜɚ ɘ.Ⱥ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɨɞ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (Ʉɭɡɛɚɫɫ) // ɉɪɨɛɥɟɦɵ ɝɟɨɥɨɝɢɢ ɢ ɨɫɜɨɟɧɢɹ 
ɧɟɞɪ: ɬɪɭɞɵ БVII Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ ɢɦ. ɚɤɚɞ. Ɇ.Ⱥ. ɍɫɨɜɚ ɫɬɭɞɟɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, 
ɩɨɫɜɹɳɟɧɧɨɝɨ 150-ɥɟɬɢɸ ɫɨ ɞɧɹ ɪɨɠɞɟɧɢɹ ɚɤɚɞɟɦɢɤɚ ȼ.Ⱥ. Ɉɛɪɭɱɟɜɚ ɢ 130-ɥɟɬɢɸ ɚɤɚɞɟɦɢɤɚ Ɇ.Ⱥ. ɍɫɨɜɚ, 
ɨɫɧɨɜɚɬɟɥɟɣ ɋɢɛɢɪɫɤɨɣ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɲɤɨɥɵ. – Ɍɨɦɫɤ, Ɍɉɍ, 1 – 6 ɚɩɪ. 2013. – Ɍɨɦɫɤ: ɂɡɞ. Ɍɉɍ, 2013. – 

Ɍ. 1. – ɋ. 548 – 550.  

4. ɉɪɢɤɚɡ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 18.01.2010 ʋ 20 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɜɨɞɚɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ». – Ɇ.: 2010 – 214 ɫ. 

5. Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɫɨɫɬɨɹɧɢɟ ɢ ɪɟɠɢɦ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ Ȼɟɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 2011 ɝ. 
– ɇɨɜɨɫɢɛɢɪɫɤ: ɋɢɛɇɂȽɆɂ, 2011 ɝ. 
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ɇ.Ⱥ. Ʉɭɪɥɹɧɨɜ  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ɋ.ɏ. Ɇɭɫɢɧ 

Ʉɚɡɚɧɫɤɢɣ  (ɉɪɢɜɨɥɠɫɤɢɣ) ɮɟɞɟɪɚɥɶɧɵɣ  ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ʉɚɡɚɧɶ, Ɋɨɫɫɢɹ 

Ɉɡɟɪɧɵɟ ɜɨɞɨɟɦɵ ɩɨɥɶɡɭɸɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ. Ɉɛɴɟɦ ɨɡɟɪɧɵɯ ɜɨɞ ɩɪɟɜɵɲɚɟɬ 
ɨɛɴɟɦ ɪɟɱɧɵɯ ɜɨɞ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɜɨɞɚɦɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɛɨɥɨɬ ɫɨɫɬɚɜɥɹɟɬ βλ0 ɬɵɫ. ɤɦ3 ɢɥɢ 0,0β % ɨɬ ɨɛɴɟɦɚ 
ɡɟɦɧɨɣ ɝɢɞɪɨɫɮɟɪɵ ДβЖ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ  ɨɡɟɪɧɵɯ ɜɨɞɨɟɦɨɜ ɹɜɥɹɟɬɫɹ ɩɪɨɹɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɡɨɧɚɥɶɧɨɫɬɢ, ɜɵɪɚɠɚɸɳɟɣɫɹ ɡɚɤɨɧɨɦɟɪɧɵɦ ɩɨɜɟɞɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɨɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ Д1Ж. 

Ⱥɜɬɨɪɨɦ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ β01γ ɝ. ɢɡɭɱɟɧɚ ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɚɹ ɡɨɧɚɥɶɧɨɫɬɶ 
ɫɟɦɢ ɨɡɟɪ ɉɪɢɤɚɡɚɧɫɤɨɝɨ ɪɚɣɨɧɚ. ɗɬɨɬ ɪɚɣɨɧ ɨɯɜɚɬɵɜɚɟɬ ɩɥɨɳɚɞɶ ɝ. Ʉɚɡɚɧɢ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɣ ɬɟɪɪɢɬɨɪɢɣ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶɸ ɪɚɣɨɧɚ ɤ ɩɚɥɟɨ- ɢ ɫɨɜɪɟɦɟɧɧɨɣ ɞɨɥɢɧɚɦ 
ȼɨɥɝɢ, ɜɵɩɨɥɧɟɧɧɵɦ ɦɨɳɧɨɣ (ɞɨ β00 ɦ) ɬɨɥɳɟɣ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɯ ɩɥɢɨɰɟɧ-ɱɟɬɜɟɪɬɢɱɧɵɯ ɨɬɥɨɠɟɧɢɣ, 
ɜɥɨɠɟɧɧɵɯ ɜ ɫɭɥɶɮɚɬɧɨ-ɬɟɪɪɢɝɟɧɧɨ-ɤɚɪɛɨɧɚɬɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ɫɪɟɞɧɟɣ ɩɟɪɦɢ (ɤɚɡɚɧɫɤɢɣ ɢ ɭɪɠɭɦɫɤɢɣ ɹɪɭɫɵ). 
ɉɪɢɤɚɡɚɧɫɤɢɣ ɪɚɣɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɲɢɪɨɤɢɦ ɪɚɡɜɢɬɢɟɦ ɨɡɟɪ, ɨɛɥɚɞɚɸɳɢɯ ɜɚɪɶɢɪɭɸɳɢɦɢ ɪɚɡɦɟɪɚɦɢ, 
ɯɚɪɚɤɬɟɪɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɪɨɜɧɟɦ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ, ɩɨɤɚɡɚɬɟɥɹɦɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɬ.ɞ.  

ɉɟɪɜɢɱɧɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɨɡɟɪ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɜ β01β ɝ. Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɪɚɛɨɬ, ɚ 
ɬɚɤɠɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɡɟɪ  ɛɵɥɢ 
ɢɡɥɨɠɟɧɵ ɪɚɧɟɟ Дγ, 4Ж. Ɋɚɛɨɬɵ β01γ ɝ. ɜɤɥɸɱɚɥɢμ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧ ɷɯɨɥɨɬɨɦ FТМСОrЦКЧ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɢ ɜɨɞɧɨɝɨ ɡɟɪɤɚɥɚ ɰɢɮɪɨɜɵɦ ɬɟɪɦɨɦɟɬɪɨɦ ɌɐɁ-ɆȽ4.0γ, ɧɟɤɨɬɨɪɵɯ ɫɜɨɣɫɬɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɚɜɚ ɜɨɞɵ ɧɚ 
ɪɚɡɧɵɯ ɝɥɭɛɢɧɧɵɯ ɭɪɨɜɧɹɯ  ɚɧɚɥɢɡɚɬɨɪɨɦ AqЮКЦОЭОr (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ) (ɬɟɦɩɟɪɚɬɭɪɚ, ЩH, EС, ɦɭɬɧɨɫɬɶ, 
ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ, ɦɢɧɟɪɚɥɢɡɚɰɢɹ, ɤɪɨɦɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ AqЮКЦОЭОr ɮɢɤɫɢɪɭɟɬ 
ɝɥɭɛɢɧɭ ɩɨɝɪɭɠɟɧɢɹ ɛɥɨɤɚ ɞɚɬɱɢɤɨɜ, ɜɟɥɢɱɢɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ GPS-ɤɨɨɪɞɢɧɚɬɵ)ν ɪɚɡɧɨɝɥɭɛɢɧɧɨɟ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ AδSC-1001 ɫ ɰɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɫɨɤɪɚɳɟɧɧɨɝɨ ɩɨ ДηЖ 
ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɨɞɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ FО, εЧ, AР, PЛ, ГЧ, CЮ, NТ ɧɚ ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɨɦ 
ɫɩɟɤɬɪɨɦɟɬɪɟ CШЧЭrAA-700ν ɚ ɬɚɤɠɟ ɨɩɪɨɛɨɜɚɧɢɟ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɛɚɬɨɦɟɬɪɨɦ ɉɚɬɚɥɚɫɚ ɢ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɦ 
Ȼɢɤɟɪɚ. ɂɫɫɥɟɞɨɜɚɧɢɹ  ɜɟɥɢɫɶ ɩɨ ɩɪɨɮɢɥɹɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫɨɫɬɚɜɥɹɥɨ η0 – γ00 ɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɩɢɤɟɬɚɦɢ ɧɚ ɩɪɨɮɢɥɹɯ  – 10 – η0 ɦ. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɮɢɥɟɣ ɧɚ ɨɡɟɪɚɯ – ɨɬ 4 ɞɨ ββ.  Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɡɚɦɟɪɨɜ ɝɥɭɛɢɧɵ ɷɯɨɥɨɬɨɦ – γλη, ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɚɜɚ ɜɨɞɵ ɚɧɚɥɢɡɚɬɨɪɨɦ AqЮКЦОЭОr – 472.  

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ.  
ɂɡɭɱɟɧɧɵɟ ɨɡɟɪɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ  ɜɚɪɶɢɪɭɸɳɢɦ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɫɨɫɬɚɜɨɦ ɢ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ, ɱɬɨ 

ɨɩɪɟɞɟɥɹɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ,  ɯɚɪɚɤɬɟɪɨɦ ɢɯ  ɩɢɬɚɧɢɹ.  
ɉɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɨɡɟɪ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɡɨɧɚɥɶɧɨɫɬɶɸ. ɋ 

ɭɜɟɥɢɱɟɧɢɟɦ ɝɥɭɛɢɧɵ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɢɡɭɱɟɧɧɵɯ ɨɡɟɪ ββ ɦ,  ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟμ ɬɟɦɩɟɪɚɬɭɪɵ (ɜ 
ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫ βγ – 270 ºɋ  ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɱɚɫɬɢ ɞɨ 4 – 60 ºɋ  ɜ ɝɥɭɛɢɧɧɨɣν ɜɫɟ ɨɡɟɪɚ ɫ ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ η – 
θ ɦ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɚɤɨɣ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɜɟɥɢɱɢɧɵ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɝɪɚɞɢɟɧɬɨɜ – 0,8 – 4 ɋ/ɦ, ɬɟɪɦɨɤɥɢɧ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɝɥɭɛɢɧɚɯ γ (4) – θ (λ) ɦ)ν ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ (ɫ 8 – 1β ɞɨ 0,η – β ɦɝ/ɥ)ν    EС (ɫ +(η0 – β00) ɞɨ -170 ɦȼ). ȼ ɩɨɜɟɞɟɧɢɢ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ – ɪɇ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɦɭɬɧɨɫɬɢ – ɬɚɤɠɟ ɨɬɦɟɱɚɟɬɫɹ ɬɟɫɧɚɹ ɫɜɹɡɶ ɫ ɝɥɭɛɢɧɨɣ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɧɨ ɨɧɚ 
ɢɦɟɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ  ɱɟɪɬɵ. ɉɨɜɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɢ ɡɧɚɱɟɧɢɣ EС 
ɜɨ ɜɫɟɯ ɨɡɟɪɚɯ  ɬɟɫɧɨ ɫɤɨɪɪɟɥɢɪɨɜɚɧɨ ɫ ɝɥɭɛɢɧɨɣ (ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɚɪɧɨɣ ɤɨɪɪɟɥɹɰɢɢ – -(0,8–0,λ8) ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɬɢɩɚ ɩɢɬɚɧɢɹ ɨɡɟɪ ɢ ɢɯ ɪɚɡɦɟɪɨɜ, ɭɪɨɜɧɹ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɬɨɥɶɤɨ 
ɧɟɦɧɨɝɨ ɜɥɢɹɬɶ ɧɚ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɝɪɚɧɢɰɵ ɬɟɪɦɨ- ɢ ɨɤɫɢɤɥɢɧɚ.   


