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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɺ ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ 

ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɢ ɞɚɥɶɧɟɣɲɚɹ ɫɭɞɶɛɚ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ 

ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ - ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ. ɉɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɣ Д1Ж ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɜɨɞɚɯ ɦɧɨɠɟɫɬɜɚ ɫɬɪɚɧ ɫɨɞɟɪɠɚɬɫɹ ɬɚɤɢɟ ɩɪɟɩɚɪɚɬɵ, ɤɚɤ ɚɧɚɥɶɝɟɬɢɤɢ, ɚɧɬɢɛɢɨɬɢɤɢ, 

ɩɪɨɬɢɜɨɷɩɢɥɟɩɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɥɢɩɢɞɧɵɟ ɪɟɝɭɥɹɬɨɪɵ ɢ ɞɪ. 

Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɜɨɩɪɨɫ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ, ɡɚ ɫɱɺɬ ɢɯ ɭɞɚɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ 

ɧɚ ɜɨɡɞɟɣɫɬɜɢɢ ɢɦɩɭɥɶɫɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ. Ɍɚɤ ɠɟ ɜ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢ 

ɞɪɭɝɢɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɭɦɟɧɶɲɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɚ ɢɦɟɧɧɨ – 

ɫɨɧɨɥɢɡ, ɨɡɨɧɢɪɨɜɚɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɍɎ ɢɡɥɭɱɟɧɢɟɦ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɛɵɥ ɜɵɛɪɚɧ 

ɩɚɪɚɰɟɬɚɦɨɥ, ɬɚɤ ɤɚɤ ɞɚɧɧɵɣ ɩɪɟɩɚɪɚɬ ɢɦɟɟɬ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɞɨɫɬɭɩɧɨɫɬɶ. 

ɉɪɢ ɨɡɨɧɢɪɨɜɚɧɢɢ ɜɨɞɟ ɢɡ-ɡɚ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɦɨɥɟɤɭɥɵ ɨɡɨɧɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɚɞ ɦɨɥɟɤɭɥɵ 

ɬɪɟɯɚɬɨɦɧɨɣ ɚɥɥɨɬɪɨɩɧɨɣ ɮɨɪɦɵ ɤɢɫɥɨɪɨɞɚ ɧɚ ɩɪɨɫɬɨɣ ɞɜɭɯɚɬɨɦɧɵɣ ɤɢɫɥɨɪɨɞ ɢ ɫɜɨɛɨɞɧɵɣ ɚɤɬɢɜɧɵɣ 

ɚɬɨɦ. ȼ ɫɬɪɟɦɥɟɧɢɢ ɫɨɡɞɚɬɶ ɪɚɜɧɨɜɟɫɧɵɟ ɫɬɚɛɢɥɶɧɵɟ ɫɜɹɡɢ, ɚɬɨɦ ɤɢɫɥɨɪɨɞɚ ɚɝɪɟɫɫɢɜɧɨ ɫɬɪɟɦɢɬɫɹ 

ɩɪɢɫɨɟɞɢɧɢɬɶɫɹ ɤ ɥɸɛɵɦ ɢɧɨɪɨɞɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɜ ɜɨɞɟ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɪɚɡɪɭɲɚɟɬ ɛɟɥɤɨɜɵɟ ɮɨɪɦɵ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɛɚɤɬɟɪɢɣ ɢ ɜɢɪɭɫɨɜ, ɨɤɢɫɥɹɟɬ ɫɨɟɞɢɧɟɧɢɹ ɜɵɡɵɜɚɸɳɢɟ ɧɟɩɪɢɹɬɧɵɣ ɰɜɟɬ ɢ ɡɚɩɚɯ ɜɨɞɵ, 

ɪɚɡɥɚɝɚɟɬ ɠɢɪɵ ɢ ɨɱɢɳɚɟɬ ɜɨɞɭ ɨɬ ɩɪɢɦɟɫɟɣ. ɉɨ ɞɚɧɧɵɦ ДβЖ, ɩɪɢ ɨɡɨɧɢɪɨɜɚɧɢɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɚɪɚɰɟɬɚɦɨɥɚ ɫ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 18 ɦɝ/ɥ, ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɩɨɥɧɨɟ ɟɝɨ ɭɞɚɥɟɧɢɟ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɟɧɵ ɩɨɛɨɱɧɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵμ ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ, ɝɥɢɨɤɫɚɥɟɜɚɹ, ɳɚɜɟɥɟɜɚɹ ɢ 

ɦɭɪɚɜɶɢɧɧɚɹ ɤɢɫɥɨɬɵ. 
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ɋɨɧɨɯɢɦɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɨɣ ɮɚɡɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɨɜɵɲɟɧɢɹ ɥɨɤɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜɫɥɟɞɫɬɜɢɟ ɜɡɪɵɜɚ ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɩɭɡɵɪɶɤɨɜ ɞɨ η000 Ʉ. ɂɡɜɟɫɬɧɨ, 

ɱɬɨ ɭɠɟ ɩɪɢ β000 Ʉ ɨɤɨɥɨ 0,01 % ɦɨɥɟɤɭɥ ɇβɈ ɜɧɭɬɪɢ ɩɭɡɵɪɶɤɚ ɞɢɫɫɨɰɢɢɪɭɸɬ ɧɚ ɜɨɞɨɪɨɞɧɵɟ ɇ ɢ 

ɝɢɞɪɨɤɫɢɥɶɧɵɟ Ɉɇ ɫɜɨɛɨɞɧɵɟ ɪɚɞɢɤɚɥɵ. Ɉɇ ɪɚɞɢɤɚɥɵ ɧɚɯɨɞɹɬɫɹ ɜ ɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɫɹ ɨɞɧɨɷɥɟɤɬɪɨɧɧɵɦ ɞɟɮɢɰɢɬɨɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɹɜɥɹɸɬɫɹ ɤɪɚɣɧɟ ɧɟɭɫɬɨɣɱɢɜɵɦɢ. ɂɡ-

ɡɚ ɢɯ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɨɧɢ ɫɬɪɟɦɹɬɫɹ ɩɪɨɪɟɚɝɢɪɨɜɚɬɶ ɫ ɥɸɛɵɦɢ ɢɧɨɪɨɞɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɜ ɜɨɞɟ ɢ 

ɪɚɫɳɟɩɢɬɶ ɢɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ ɨɤɢɫɥɹɸɬ ɥɸɛɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɜ ɜɨɞɟ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɜɨɞɵ ɢ ɫɨɥɟɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ. ɉɨ ɞɚɧɧɵɦ ДγЖ ɩɪɢ 

ɨɛɪɚɛɨɬɤɟ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜɵɲɟɨɩɢɫɚɧɧɵɦ ɦɟɬɨɞɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɚɪɚɰɟɬɚɦɨɥɚ ɫɧɢɠɚɟɬɫɹ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɩɥɨɬɶ ɞɨ λη %. Ɍɚɤɠɟ ɜ ɥɢɬɟɪɚɬɭɪɟ ɨɩɢɫɚɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 

ɨɛɪɚɛɨɬɤɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɚɪɚɰɟɬɚɦɨɥɚ ɭɥɶɬɪɚɡɜɭɤɨɦ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɨɤɢɫɥɢɬɟɥɟɦ, ɬɚɤɢɦ ɤɚɤ Hβτβ, ɱɬɨ 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɟɪɟɤɢɫɢ, ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ. 

ɋɭɬɶ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ ɜɨɞɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɮɨɬɨɧɵ ɍɎ ɢɡɥɭɱɟɧɢɹ ɩɨɝɥɨɳɚɸɬɫɹ 

ɦɨɥɟɤɭɥɚɦɢ ɜɨɞɵ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɜɨɞɚ ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɜɵɫɨɤɨɪɟɚɤɬɢɜɧɵɣ ɝɢɞɪɨɤɫɢɥɶɧɵɣ ɪɚɞɢɤɚɥ τH, 

ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɢɥɶɧɟɣɲɢɯ ɨɤɢɫɥɢɬɟɥɟɣ ɢ ɚɬɨɦ ɜɨɞɨɪɨɞɚ. Ⱦɨɛɚɜɥɟɧɢɟ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ 

ɇβɈβ  ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɟɳɟ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ, ɤɨɬɨɪɵɟ, ɤɚɤ 

ɨɩɢɫɚɧɨ ɜɵɲɟ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ. ɉɨ ɞɚɧɧɵɦ ДβЖ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɚɪɚɰɟɬɚɦɨɥɚ ɫ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 18 ɦɝ/ɥ, ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ λ0 ɢ 100 ɦɝ/ɥ  

ɥɚɦɩɨɣ ɦɨɳɧɨɫɬɶɸ 17 ȼɬ ɢ ɞɥɢɧɨɣ ɜɨɥɧɵ βηζ ɧɦ ɜ ɞɢɚɩɚɡɨɧɟ ЩH ɪɚɫɬɜɨɪɚ ɨɬ β.0 ɞɨ 7.0 ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ 

ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɩɚɪɚɰɟɬɚɦɨɥɚ. Ɉɞɧɚɤɨ ɛɵɥɢ ɨɛɪɚɡɨɜɚɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵμ ɝɢɞɪɨɤɫɢɧɨɧ, 

ɞɢɤɚɪɛɨɧɨɜɚɹ ɤɢɫɥɨɬɚ ɢ β-ɝɢɞɪɨɤɫɢ-ζ-σ-ɚɰɟɬɢɥ-ɚɦɢɧɨɮɟɧɨɥ.  

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ ɧɚ ɜɨɞɭ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɞɢɨɥɢɡ ɜɨɞɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ, ɬɚɤ 

ɠɟ ɤɚɤ ɢ ɩɪɢ ɨɡɨɧɢɪɨɜɚɧɢɢ ɢ ɫɨɧɨɥɢɡɟ, ɨɛɪɚɡɭɸɬɫɹ ɪɚɞɢɤɚɥɵ ɇ ɢ Ɉɇ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɪɢɦɟɫɢ. 

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɢɧɢɰɢɢɪɨɜɚɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɦɩɭɥɶɫɧɵɦ 

ɷɥɟɤɬɪɨɧɧɵɦ ɩɭɱɤɨɦ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɨɦ ɢɦɩɭɥɶɫɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ ɜɵɫɬɭɩɚɥ ɢɦɩɭɥɶɫɧɨ-ɱɚɫɬɨɬɧɵɣ 

ɫɢɥɶɧɨɬɨɱɧɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɭɫɤɨɪɢɬɟɥɶ «Ⱥɫɬɪɚ – Ɇ». ɉɚɪɚɦɟɬɪɵ ɭɫɤɨɪɢɬɟɥɹ ɛɵɥɢ ɫɥɟɞɭɸɳɢɦɢμ 

ɭɫɤɨɪɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ζη0 ɞɨ ζ70 ɤȼ, ɬɨɤ ɩɭɱɤɚ ɞɨ 1,β ɤȺ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɧɚɩɪɹɠɟɧɢɹ (ɩɨ 

ɨɫɧɨɜɚɧɢɸΨ ɩɨɪɹɞɤɚ γ00 ɧɫ, ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ ɡɚ ɢɦɩɭɥɶɫ ɞɨ β0 Ⱦɠ, ɱɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢɹ 

ɢɦɩɭɥɶɫɨɜ ɞɨ η0 ɢɦɩ/ɫ. 

Ɉɛɪɚɛɨɬɤɚ ɪɚɫɬɜɨɪɚ ɩɚɪɚɰɟɬɚɦɨɥɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɤɸɜɟɬɟ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ. Ɉɩɪɟɞɟɥɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɄɎɄ-β ɩɨ ɦɟɬɨɞɢɤɟ ДζЖ. 

ɗɤɫɩɟɪɢɦɟɧɬ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɋɚɫɬɜɨɪ ɩɚɪɚɰɟɬɚɦɨɥɚ ɧɚɥɢɜɚɥɢ ɜ ɤɸɜɟɬɭ ɞɢɚɦɟɬɪɨɦ 

λ0 ɦɦ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɚɪɚɰɟɬɚɦɨɥɚ β0 ɢ 10 ɦɝ/ɥ. Ɂɚɬɟɦ, ɪɚɫɩɨɥɚɝɚɥɢ ɤɸɜɟɬɭ ɩɟɪɟɞ ɜɵɯɨɞɧɵɦ ɨɤɧɨɦ 

ɭɫɤɨɪɢɬɟɥɹ, ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɨɛɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɧɧɵɦ ɩɭɱɤɨɦ. Ⱦɥɹ ɪɚɡɧɵɯ ɢɫɯɨɞɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɩɚɪɚɰɟɬɚɦɨɥɚ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɢɡɦɟɧɟɧɢɟɦ ɩɨɝɥɨɳɺɧɧɨɣ ɞɨɡɵ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɛɥɭɱɟɧɢɹ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɚɪɚɰɟɬɚɦɨɥɚ ɫ ɢɫɯɨɞɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ β0 ɦɝ/ɥ ɢ 10ɦɝ/ɥ. 
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ɂɡ ɝɪɚɮɢɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 1, ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɧɧɵɦ ɩɭɱɤɨɦ ɜɨɞɧɨɝɨ 

ɪɚɫɬɜɨɪɚ ɩɚɪɚɰɟɬɚɦɨɥɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ β0 ɦɝ/ɥ ɩɪɢ ɩɨɝɥɨɳɺɧɧɨɣ ɞɨɡɟ η1,β ɤȽɪ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚ 7θ,η % ɜɩɥɨɬɶ ɞɨ ζ,7 ɦɝ/ɥ, ɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɧɧɵɦ ɩɭɱɤɨɦ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɩɚɪɚɰɟɬɚɦɨɥɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 10 ɦɝ/ɥ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɧɚ θθ % – ɞɨ 

γ,ζ ɦɝ/ɥ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɝɥɨɳɺɧɧɨɣ ɞɨɡɵ ɩɪɢ ɪɚɡɧɵɯ 

ɢɫɯɨɞɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ, ɱɬɨ 

ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɩɨɝɥɨɳɟɧɧɨɣ ɞɨɡɵ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɩɨ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɫɟɪɢɸ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɭɦɟɧɶɲɟɧɢɸ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɚɪɚɰɟɬɚɦɨɥɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɦɟɬɨɞɨɜ, ɚ ɬɚɤ ɠɟ ɢɯ 

ɤɨɦɛɢɧɚɰɢɢ. 

 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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