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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ɏɥɸɨɪɢɬ-ɤɜɚɪɰɟɜɵɟ ɩɨɪɨɞɵ ɫɥɨɠɟɧɵ ɦɟɥɤɨɡɟɪɧɢɫɬɵɦɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɱɟɲɭɣɤɚɦɢ ɝɢɞɪɨɫɥɸɞ. 
ɏɚɪɚɤɬɟɪɧɵ ɝɪɚɧɨɛɥɚɫɬɨɛɚɹ ɢ ɥɟɩɢɞɨɛɥɚɫɬɨɜɚɹ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɪɢɫɬɚɹ ɧɟɨɞɧɨɪɨɞɧɚɹ ɩɨɥɨɫɱɚɬɚɹ ɬɟɤɫɬɭɪɵ 
(ɪɢɫ. ɜ). 

Ɏɥɸɨɪɢɬɨɜɵɟ ɩɨɪɨɞɵ. ɉɪɢ ɫɤɪɟɳɟɧɧɵɯ ɧɢɤɨɥɹɯ ɢɡɨɬɪɨɩɧɵɟ ɮɥɸɨɪɢɬɵ ɜɵɝɥɹɞɹɬ ɱɟɪɧɵɦɢ. 
ɇɚɛɥɸɞɚɸɬɫɹ ɱɟɬɤɢɟ ɢɞɢɨɦɨɪɮɧɵɟ ɝɪɚɧɢ ɤɪɢɫɬɚɥɥɨɜ ɮɥɸɨɪɢɬɨɜ ɮɢɨɥɢɬɨɜɨɣ ɨɤɪɚɫɤɢ, ɚ ɜ ɦɟɠɡɟɪɧɨɜɵɯ 
ɩɪɨɦɟɠɭɬɤɚɯ – ɤɜɚɪɰ (ɪɢɫ. ɝ). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɭɱɟɧɢɹ ɩɨɪɨɞ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵμ 
ɉɨ ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ ɜɵɞɟɥɹɟɬɫɹ ɩɹɬɶ ɦɢɧɟɪɚɥɶɧɵɯ ɬɢɩɨɜ ɩɥɚɜɢɤɨɜɨɲɩɚɬɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ 

ɩɹɬɶ ɮɥɸɨɪɢɬɨɜɵɯ ɮɨɪɦɚɰɢɢ. ɂɡɭɱɚɟɦɨɟ ɪɭɞɨɩɪɨɹɜɥɟɧɢɟ ɩɥɚɜɢɤɨɜɨɝɨ ɲɩɚɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɮɥɸɨɪɢɬɨɜɨɣ 
ɮɨɪɦɚɰɢɢ ɫ ɤɜɚɪɰɟɜɨ-ɮɥɸɨɪɢɬɨɜɵɦ ɦɢɧɟɪɚɥɶɧɵɦ ɬɢɩɨɦ ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɟɣ Д1Ж. 

Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɬɚɤɨɝɨ ɬɢɩɚ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɡɨɧɚɯ ɦɟɡɨɡɨɣɫɤɨɣ ɬɟɤɬɨɧɨ-ɦɚɝɦɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜɢɡɚɰɢɢ 
ɫɤɥɚɞɱɚɬɵɯ ɩɨɹɫɨɜ. ɂɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɝɥɭɛɢɧɧɵɦɢ ɪɚɡɥɨɦɨɦɢ 
(ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɛɪɨɫɨɜɨɝɨ ɢ ɫɛɪɨɫɨɜɨ-ɫɞɢɜɢɜɨɜɨɝɨ ɬɢɩɨɜ). Ɂɚɥɟɝɚɸɬ ɪɭɞɨɩɪɨɹɜɥɟɧɢɹ ɫɪɟɞɢ ɪɚɡɧɵɯ ɩɨ 
ɫɨɫɬɚɜɭ ɢ ɜɨɡɪɚɫɬɭ ɩɨɪɨɞ ɜ ɫɜɹɡɢ ɫɨ ɫɪɟɞɧɢɦɢ ɢ ɤɢɫɥɢɦɢ ɩɨɪɨɞɚɦɢ, ɜɧɟ ɫɜɹɡɢ ɫ ɜɭɥɤɚɧɢɱɟɫɤɢɦɢ ɢɥɢ 
ɩɥɭɬɨɧɢɱɟɫɤɢɦɢ ɮɨɪɦɚɰɢɹɦɢ. ȼ ɫɨɫɬɚɜ ɪɭɞɧɵɯ ɬɟɥ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɝɥɚɜɧɟɣɲɢɟ ɦɢɧɟɪɚɥɵμ ɮɥɸɨɪɢɬ, ɤɜɚɪɰ, 
ɝɥɢɧɢɫɬɵɟ ɦɢɧɟɪɚɥɵ ɢ ɫɥɸɞɢɫɬɵɟ. Ɍɢɩɨɦɨɪɮɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɭɞɧɵɯ ɬɟɥ ɫɥɟɞɭɸɳɢɟ – ɷɬɨ ɫɪɟɞɧɟ-ɤɪɭɩɧɨ-
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɚɝɪɟɝɚɬɵ ɫ ɦɚɫɫɢɜɧɵɦɢ ɢ ɞɪɭɡɨɜɵɦɢ ɬɟɤɫɬɭɪɚɦɢ ɫ ɢɞɢɨɦɨɪɮɧɵɦɢ ɤɪɢɫɫɬɚɥɚɦɢ ɮɥɸɨɪɢɬɚ 
ɤɭɛɢɱɟɫɤɨɣ ɫɢɧɝɨɧɢɢ ДβЖ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɤɫɬɭɪɧɨ-ɫɬɪɭɤɬɭɪɧɵɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɦɢɧɟɪɚɥɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɮɥɸɨɪɢɬɚ ɢɡɭɱɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɪɨɢɫɯɨɞɢɥɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ ɫ ɜɧɟɞɪɟɧɢɟɦ ɜɭɥɤɚɧɢɱɟɫɤɢɯ 
ɩɨɪɨɞ ɤɢɫɥɨɝɨ ɫɨɫɬɚɜɚ ɫɜɹɡɚɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɫɭɳɟɫɬɜɟɧɧɨ ɩɥɚɝɢɨɤɥɚɡɨɜɵɯ ɦɟɬɚɫɨɦɚɬɢɱɟɫɤɢɯ ɬɟɥ, ɡɚɩɨɥɧɹɜɲɢɯ 
ɬɟɯɬɨɧɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ. Ⱦɨ ɡɚɜɟɪɲɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɭɞɨɧɨɫɧɵɯ ɠɢɥ, ɜ ɡɨɧɚɯ 
ɬɟɯɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɢ ɧɚɱɚɥɢɫɶ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. Ɋɚɫɬɜɨɪɵ, ɱɚɫɬɢɱɧɨ ɪɚɡɪɭɲɚɹ ɠɢɥɵ 
ɩɥɚɝɢɨɤɥɚɡɨɜɵɯ ɦɟɬɚɫɨɦɚɬɢɬɨɜ, ɜɵɳɟɥɚɱɢɜɚɥɢ ɤɚɥɶɰɢɣ ɢɡ ɩɥɚɝɢɨɤɥɚɡɨɜ. Ɏɬɨɪɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ ɝɢɞɪɨɬɟɪɦ 
ɜɫɬɭɩɚɥɢ ɫ ɧɢɦ ɜ ɪɟɚɤɰɢɸ ɢ ɮɨɪɦɢɪɨɜɚɥɢ ɮɥɸɨɪɢɬɵ Д1Ж. Ɂɚɜɟɪɳɚɸɳɢɟ ɮɚɡɵ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɨɛɭɫɥɨɜɥɢɜɚɥɢ ɩɨɫɬɭɩɥɟɧɢɟ ɤɪɟɦɧɟɡɟɦɚ, ɤɨɬɨɪɵɣ ɡɚɩɨɥɧɹɥ ɩɭɫɬɨɬɵ ɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɫɨɡɞɚɜɚɥ 
ɝɪɟɛɺɧɱɚɬɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ɤɜɚɪɰɚ. ɋɨɞɟɪɠɚɧɢɹ ɮɥɸɨɪɢɬɚ ɩɪɟɜɵɲɚɟɬ η0…θη % ɜ ɤɜɚɪɰ-ɮɥɸɨɪɢɬɨɜɵɯ ɠɢɥɚɯ, ɧɨ 
ɡɚɩɚɫɵ ɪɭɞ ɧɟɜɟɥɢɤɢ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɜ ɞɚɥɶɧɟɣɲɭɸ ɪɚɡɪɚɛɨɬɤɭ. 
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ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ ɉɊɈɋɌɊȺɇɋɌȼȿɇɇɈȽɈ ɊȺɋɉɊȿȾɂɅȿɇɂə ɍɊȺɇȺ ɂ ɊȺȾɂə 

ɇȺ ɆȿɋɌɈɊɈɀȾȿɇɂɂ ɂɇɄȺɃ (ɊȿɋɉɍȻɅɂɄȺ ɄȺɁȺɏɋɌȺɇ) 
Ɉ.Ⱥ. Ⱦɠɚɛɢɟɜ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ ȼ.Ⱥ. Ⱦɨɦɚɪɟɧɤɨ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɪɚɧɚ ɢ ɪɚɞɢɹ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɂɧɤɚɣ (Ɋɟɫɩɭɛɥɢɤɚ 
Ʉɚɡɚɯɫɬɚɧ). 

Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɂɧɤɚɣ – ɤɪɭɩɧɟɣɲɟɟ ɩɥɚɫɬɨɜɨ-ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɜ Ʉɚɡɚɯɫɬɚɧɟ ɢ 
ɋɨɞɪɭɠɟɫɬɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɝɨɫɭɞɚɪɫɬɜ (ɋɇȽ). Ɋɭɞɨɧɨɫɧɵɟ ɡɨɧɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ ɫ ɫɟɜɟɪɨ-
ɜɨɫɬɨɤɚ ɧɚ ɸɝ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ ηη ɤɦ ɩɪɢ ɢɯ ɨɛɳɟɣ ɲɢɪɢɧɟ ɨɬ 7 ɞɨ 17 ɤɦ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɨɬɤɪɵɬɨ ɜ 1λ7θ ɝ. 
ɩɚɪɬɢɟɣ ʋ β7 (ɧɚɱɚɥɶɧɢɤ ȼ.ɇ. ɉɥɟɯɚɧɨɜ, ɝɥɚɜɧɵɣ ɝɟɨɥɨɝ ɇ.ɇ. ɉɟɬɪɨɜ) ɜ ɯɨɞɟ ɩɨɢɫɤɨɜɨ-ɪɟɤɨɝɧɨɫɰɢɪɨɜɨɱɧɨɝɨ 
ɛɭɪɟɧɢɹ. ɋɤɥɚɞɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɡɚɥɟɝɚɟɬ ɧɚ ɝɥɭɛɢɧɟ ɞɨ β…γ ɤɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɬɟɪɪɢɝɟɧɨ-
ɤɪɟɦɧɢɫɬɵɦɢ ɤɟɦɛɪɨ-ɨɪɞɨɜɢɤɫɤɢɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ. Ɋɚɡɪɟɡ εГ-KГ ɨɬɥɨɠɟɧɢɣ ɧɚɱɢɧɚɟɬɫɹ ɩɟɫɬɪɨɰɜɟɬɧɵɦɢ, 
ɞɨɫɬɚɬɨɱɧɨ ɩɥɨɬɧɵɦɢ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ, ɥɨɤɚɥɢɡɨɜɚɧɧɵɦɢ ɜ ɩɨɧɢɠɟɧɢɹɯ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɪɟɞɧɟ-ɩɨɡɞɧɟɩɚɥɟɨɡɨɣɫɤɨɝɨ ɷɬɚɠɚ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɫɟɧɨɦɚɧɫɤɨɝɨ ɜɨɡɪɚɫɬɚ. Ɋɭɞɨɜɦɟɳɚɸɳɢɣ 
ɤɨɦɩɥɟɤɫ ɩɪɟɞɫɬɚɜɥɟɧ ɦɵɧɤɭɞɭɤɫɤɢɦ ɢ ɢɧɤɭɞɭɤɫɤɢɦ ɝɨɪɢɡɨɧɬɚɦɢ ɜɟɪɯɧɟɝɨ ɦɟɥɚ. ɍɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ 
ɥɨɤɚɥɢɡɭɟɬɫɹ ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɫɬɹɯ ɩɨɪɨɞ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɹɝɨɬɟɧɢɟɦ ɤ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɦ 
ɩɟɫɤɚɦ. ɍɪɚɧɨɜɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚɫɬɭɪɚɧɨɦ ɢ ɤɨɮɮɢɧɢɬɨɦ ɜ ɫɨɨɬɧɨɲɟɧɢɢμ ɜ ɰɟɥɨɦ ɞɥɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ 8β ɢ 18% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɨɪɭɞɟɧɟɧɢɹ ɜ ɢɧɤɭɞɭɤɫɤɨɦ ɝɨɪɢɡɨɧɬɟ 77 ɢ βγ %, ɜ ɦɵɧɤɭɞɭɤɫɤɨɦ – 
87 ɢ 1γ %. ɉɨɦɢɦɨ ɭɪɚɧɨɜɵɯ ɦɢɧɟɪɚɥɨɜ ɜ ɫɨɫɬɚɜɟ ɚɭɬɢɝɟɧɧɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɬɦɟɱɚɸɬɫɹ ɩɢɪɢɬ (ɪɟɞɤɨ 
ɦɚɪɤɚɡɢɬ), ɫɢɞɟɪɢɬ, ɤɚɥɶɰɢɬ, ɫɚɦɨɪɨɞɧɵɣ ɫɟɥɟɧ, ɫɮɚɥɟɪɢɬ, ɯɥɨɪɢɬ, ɩɢɪɨɥɸɡɢɬ, ɚɩɚɬɢɬ. 

ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɟ. 
Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɩɪɨɛɨɜɚɧɢɹ ɧɚ ɦɨɥɨɞɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɭɪɚɧɚ 
ɝɢɞɪɨɝɟɧɧɨɝɨ ɬɢɩɚ, ɹɜɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɦɟɪɚ ɨɬ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɩɪɨɞɭɤɬɨɜ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ, ɦɨɳɧɨɫɬɟɣ ɪɭɞɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɢ ɬ.ɞ. ɑɥɟɧɵ ɪɹɞɚ ɪɚɫɩɚɞɚ ɫɜɹɡɚɧɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɚɥɶɮɚ- ɢ ɛɟɬɚ-ɩɪɟɜɪɚɳɟɧɢɹɦɢ. ȿɫɥɢ ɫɢɫɬɟɦɚ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ 
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ɋȿɄɐɂə 3. ɆȿɋɌɈɊɈɀȾȿɇɂə ɉɈɅȿɁɇɕɏ ɂɋɄɈɉȺȿɆɕɏ. ɆȿɌɈȾɂɄȺ 
ɉɈɂɋɄɈȼ ɂ ɊȺɁȼȿȾɄɂ ɆȿɋɌɈɊɈɀȾȿɇɂɃ ɉɈɅȿɁɇɕɏ ɂɋɄɈɉȺȿɆɕɏ. 

ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɅɈȽɂɂ 

ɪɚɞɢɨɧɭɤɥɢɞɵ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɹɞɚ, ɡɚɤɪɵɬɚ, ɬɨ ɟɫɬɶ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɧɨɫɚ ɢɥɢ ɩɨɫɬɭɩɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɟɟ ɱɥɟɧɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ, ɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɜ ɪɹɞɭ ɧɚɫɬɭɩɚɟɬ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɪɚɜɧɨɜɟɫɢɟ. ɋɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɞɢɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɹɞɭ ɪɚɫɩɚɞɚ ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ ɧɚɢɛɨɥɟɟ ɞɨɥɝɨɠɢɜɭɳɟɝɨ ɱɥɟɧɚ ɪɹɠɚ, 
ɚ ɞɥɹ ɩɚɪɵ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ ɞɨɱɟɪɧɟɝɨ (Ɍɞ). ɋ ɬɨɱɧɨɫɬɶɸ 
ɞɨ 0,8 % ɪɚɜɧɨɜɟɫɢɟ ɧɚɫɬɭɩɢɬ ɱɟɪɟɡ 7Ɍɞ, ɚ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,1 % – ɱɟɪɟɡ 10Ɍɞ. ɋɭɳɟɫɬɜɭɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ 
ɮɚɤɬɨɪɨɜ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɧɚɪɭɲɟɧɢɸ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɹɞɚɯ ɪɚɫɩɚɞɚμ ɪɚɡɥɢɱɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɷɥɟɦɟɧɬɨɜ, ɢɡɨɬɨɩɚɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɢɫɫɥɟɞɭɟɦɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵν ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶɸ; ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [1]. ɇɚɪɭɲɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɹɞɚɯ 
ɩɪɨɞɭɤɬɨɜ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɩɪɢɜɨɞɢɬ ɩɪɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɦ ɨɩɪɨɛɨɜɚɧɢɢ ɭɪɚɧɨɜɵɯ ɪɭɞ ɤ ɢɫɤɚɠɟɧɢɸ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɬɚɤ ɤɚɤ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɫɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ βγ8, ɚ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɞɢɹ ββθ ɢ ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɪɚɫɩɚɞɚ, ɩɨ ɤɨɬɨɪɵɦ ɨɰɟɧɢɜɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ «ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ» ɭɪɚɧɚ. 
ɇɚɪɭɲɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɨɛɵɱɧɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɞɭɤɬɵ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɭɪɚɧɨɜɵɯ 
ɪɹɞɨɜ, ɨɛɥɚɞɚɹ ɪɟɡɤɨ ɪɚɡɥɢɱɧɵɦɢ ɝɟɨɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɪɨɹɜɥɹɸɬ ɫɤɥɨɧɧɨɫɬɶ ɤ ɪɚɡɞɟɥɟɧɢɸ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦɭ ɨɛɨɫɨɛɥɟɧɢɸ, ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ ɡɨɧɵ ɝɢɩɟɪɝɟɧɟɡɚ. Ʉɚɤ ɢ ɜɫɟ ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ, ɪɚɞɢɣ ɨɛɥɚɞɚɟɬ ɟɞɢɧɫɬɜɟɧɧɨɣ ɮɨɪɦɨɣ ɨɤɢɫɥɟɧɢɹ +β, ɦɚɥɨ ɫɤɥɨɧɟɧ ɤ ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɸ, 
ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɜ ɮɨɪɦɟ ɢɨɧɚ RК2+. Ɋɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ ɯɥɨɪɢɞɵ, ɛɪɨɦɢɞɵ, ɣɨɞɢɞɵ, ɫɭɥɶɮɢɞɵ ɢ 
ɧɢɬɪɚɬɵ ɪɚɞɢɹ. ɋɥɚɛɨɪɚɫɬɜɨɪɢɦɵ ɟɝɨ ɫɭɥɶɮɚɬɵ, ɤɚɪɛɨɧɚɬɵ, ɮɨɫɮɚɬɵ, ɯɪɨɦɚɬɵ, ɮɬɨɪɢɞɵ ɢ ɨɤɫɚɥɚɬɵ. ɍɪɚɧ ɠɟ, 
ɫɤɥɨɧɟɧ ɤ ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɸμ ɤɚɪɛɨɧɚɬɧɵɟ, ɫɭɥɶɮɚɬɧɵɟ, ɮɬɨɪɢɞɧɵɟ, ɮɨɫɮɚɬɧɵɟ ɢ ɝɢɞɪɨɤɫɢɥɶɧɵɟ [2]. 

ɇɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵ ɬɪɢ ɫɥɭɱɚɹ ɧɚɪɭɲɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɭɞɚɯ: 
- ɨɛɳɟɟ ɧɚɪɭɲɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɩɪɟɞɟɥɚɯ ɜɫɟɝɨ ɨɛɴɟɦɚ ɭɪɚɧɨɜɨɪɭɞɧɨɝɨ ɫɤɨɩɥɟɧɢɹ 

ɧɚɛɥɸɞɚɟɬɫɹ ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɟɝɨ ɫɦɟɳɟɧɢɟ ɜ ɫɬɨɪɨɧɭ ɧɟɞɨɫɬɚɬɤɚ ɪɚɞɢɹν 
- ɡɨɧɚɥɶɧɨɟ ɧɚɪɭɲɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ, ɤɨɝɞɚ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɢɥɢ ɡɨɧ ɪɭɞɧɵɯ ɫɤɨɩɥɟɧɢɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɦɟɳɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɜ ɫɬɨɪɨɧɭ, ɤɚɤ ɢɡɛɵɬɤɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɚ ɪɚɞɢɹ, ɧɚ ɮɨɧɟ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ 
ɩɪɨɹɜɥɹɬɶɫɹ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɯ ɡɧɚɤɨɜν 

- ɥɨɤɚɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɧɵɯ ɨɛɴɟɦɚɯ ɭɪɚɧɨɜɨɪɭɞɧɵɯ 
ɫɤɨɩɥɟɧɢɣ ɧɚɛɥɸɞɚɸɬɫɹ ɫɦɟɳɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɤɚɤ ɜ ɬɭ, ɬɚɤ ɢ ɜ ɞɪɭɝɭɸ ɫɬɨɪɨɧɭ. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɭɪɚɧɨɦ ɢ ɜɫɟɦɢ ɩɪɨɞɭɤɬɚɦɢ ɟɝɨ ɪɚɫɩɚɞɚ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɷɬɢ ɩɪɨɞɭɤɬɵ ɧɟ 
ɛɭɞɭɬ ɭɞɚɥɹɬɶɫɹ ɢɡ ɦɟɫɬ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ) ɧɟɨɛɯɨɞɢɦ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 1,7 ɦɢɥɥɢɨɧɚ ɥɟɬ. ɂɫɤɚɠɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɢɫɬɢɧɧɵɯ ɫɨɞɟɪɠɚɧɢɣ ɭɪɚɧɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɷɮɮɟɤɬɢɜɧɵɯ ɚɬɨɦɧɵɯ ɧɨɦɟɪɨɜ ɢ ɦɨɳɧɨɫɬɟɣ ɪɭɞɧɵɯ 
ɫɤɨɩɥɟɧɢɣ, ɬɚɤɠɟ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɩɨɩɪɚɜɨɤ ɜ ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ 
ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ (Ʉɪɪ). ȼɟɥɢɱɢɧɚ ɩɨɩɪɚɜɤɢ ɡɚ 
ɧɚɪɭɲɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɭɪɚɧɨɦ ɢ ɪɚɞɢɟɦ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟμ 

Ʉɪɪ = CRК/CU, 
ɝɞɟ ɋRК – ɫɨɞɟɪɠɚɧɢɟ ɪɚɞɢɹ (ɜ ɟɞɢɧɢɰɚɯ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɪɚɧɚ), ɋU – ɫɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ ɜ ɪɭɞɚɯ. 
Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ Ʉɪɪ ɧɚ ɦɨɥɨɞɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɫɦɟɳɟɧ ɥɢɛɨ ɜ ɫɬɨɪɨɧɭ 

ɭɪɚɧɚ, ɥɢɛɨ ɪɚɞɢɹ. ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɂɧɤɚɣ ɨɧ ɛɵɥ ɩɪɢɧɹɬ ɡɚ 1, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɤɨɪɪɟɤɬɧɵɦ ɝɟɨɥɨɝɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɞɨɛɵɱɢ ɭɪɚɧɚ ДγЖ. Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɟɲɢɬɶ ɦɧɨɣ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭμ ɩɪɨɜɟɫɬɢ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɚ ɢɦɟɧɧɨ ɝɚɦɦɚ ɤɚɪɨɬɚɠɚ ɢ ɤɚɪɨɬɚɠɚ 
ɧɟɣɬɪɨɧɧɨɝɨ ɞɟɥɟɧɢɹ (ɄɇȾ)ν ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (ɝɚɦɦɚ ɤɚɪɨɬɚɠ ɢ ɄɇȾ) ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣν ɩɨɫɬɪɨɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ U ɢ RК ɧɚ ɨɫɧɨɜɟ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɥɚɧɟ 
ɢ ɧɚ ɪɚɡɪɟɡɚɯν ɩɨɫɬɪɨɟɧɢɟ ɨɛɴɟɦɧɨɣ ɝɟɨɥɨɝɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ʉɪɪν ɞɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɤɨɦɩɥɟɤɫɭ ɝɟɨɥɨɝɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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ɂɋɉɈɅɖɁɈȼȺɇɂȿ ȺɄɋɂɈɆȺɌɂɑȿɋɄɈȽɈ ɆȿɌɈȾȺ ȾɅə Ɋȿɒȿɇɂə ɈɋɇɈȼɇɕɏ 
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ɗɬɨɬ ɦɟɬɨɞ ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ȼ.ȿ. ɏɚɢɧɵɦ, Ⱥ.Ƚ. Ɋɹɛɭɯɢɧɵɦ, ɨɞɧɚɤɨ ɞɨɥɠɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɧɟ ɩɨɥɭɱɢɥ. Ⱥɜɬɨɪɚɦɢ ɜɩɟɪɜɵɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɨɬɚɰɢɨɧɧɨɣ ɤɨɧɰɟɩɰɢɢ 
ɬɟɤɬɨɝɟɧɟɡɚ ɢ ɤɚɤ ɟɝɨ ɫɥɟɞɫɬɜɢɟ ɩɪɢɪɨɞɵ ɫɬɪɭɤɬɭɪ ɰɟɧɬɪɚɥɶɧɨɝɨ ɬɢɩɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɡɜɟɫɬɧɵɟ ɚɤɫɢɨɦɵ, ɡɚɤɨɧɵ ɮɢɡɢɤɢ ɢ 
ɝɟɨɥɨɝɢɢ ɫ ɭɱɟɬɨɦ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ Ɂɟɦɥɢ ɤɚɤ ɩɥɚɧɟɬɵμ 
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