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ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɉɈȾȽɈɌɈȼɄɂ ɈɋȼɈȿɇɂə ɂ 
ɉȿɊȿɊȺȻɈɌɄɂ ɆɂɇȿɊȺɅɖɇɈȽɈ ɂ ɍȽɅȿȼɈȾɈɊɈȾɇɈȽɈ 

ɋɕɊɖə 
 

ɉɨɞɫɟɤɰɢɹ β. 
 

ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋɈȼ ɉȿɊȿɊȺȻɈɌɄɂ 
ɍȽɅȿȼɈȾɈɊɈȾɇɈȽɈ ɋɕɊɖə 

 
ȺȾɋɈɊȻɐɂə ɄɊȺɋɂɌȿɅə ɆȿɌɂɅɈȼɈȽɈ ɎɂɈɅȿɌɈȼɈȽɈ ɇȺ ɌɈɊɎȿ ȼ 

ȾɂɇȺɆɂɑȿɋɄɈɆ ɊȿɀɂɆȿ 

ɀ.Ȼ. Ȼɚɡɚɪɨɜɚ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɞɨɰɟɧɬΝȼέɋέΝȺɪɯɢɩɨɜΝ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ɉɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɬɨɪɮ ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɵɦ ɢɨɧɨɨɛɦɟɧɧɢɤɨɦ ɢ ɫɨɪɛɟɧɬɨɦ. ȼ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɪɛɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɬɨɪɮɚ ɩɪɨɜɨɞɹɬɫɹ ɫ ɫɟɪɟɞɢɧɵ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. ɍɫɬɚɧɨɜɥɟɧɨ 
ɩɨɜɵɲɟɧɧɨɟ ɫɪɨɞɫɬɜɨ ɤ ɢɨɧɚɦ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ - ɋɢ, ГЧ, ωШ, σТ Д1Ж. ɉɨ ɺɦɤɨɫɬɢ ɨɛɦɟɧɚ (100 - βη0 ɦɝ-ɷɤɜ/100ɝ 
ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ) ɬɨɪɮ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɢɨɧɨɨɛɦɟɧɧɢɤɨɜ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɩɨɝɥɨɳɟɧɢɹ ДβЖ. ȼ ɩɨɫɥɟɞɧɟɟ 
ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɨɪɮɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ (ɋȼ) - ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɛɵɬɨɜɵɯ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɩɨ ɨɱɢɫɬɤɟ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɇɉ), ɩɨɝɥɨɳɟɧɢɸ 
ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ ɋȼ ɫɜɢɧɨɮɟɪɦ, ɫɤɨɬɨɛɨɟɧ, ɪɵɛɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɤɪɚɫɢɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜ, ɨɱɢɫɬɤɟ ɨɬ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ. ȼ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɪɮɚ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɋȼ 
ɨɫɨɛɟɧɧɨ ɩɟɪɫɩɟɤɬɢɜɧɨ ɜ ɫɜɹɡɢ ɫ ɟɝɨ ɞɨɫɬɭɩɧɨɫɬɶɸ, ɞɟɲɟɜɢɡɧɨɣ ɢ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɦɟɯɚɧɢɡɚɰɢɢ ɬɨɪɮɨɞɨɛɵɱɢ. 

Ɉɫɧɨɜɭ ɬɨɪɮɚ ɫɨɫɬɚɜɥɹɸɬ ɨɫɬɚɬɤɢ ɪɚɫɬɟɧɢɣ-ɬɨɪɮɨɨɛɪɚɡɨɜɚɬɟɥɟɣ – ɬɜɟɪɞɵɯ ɜɵɫɨɤɨɩɨɥɢɦɟɪɨɜ 
ɰɟɥɥɸɥɨɡɧɨɣ ɩɪɢɪɨɞɵ ɢ ɩɪɨɞɭɤɬɵ ɢɯ ɪɚɫɩɚɞɚ. Ʉɪɨɦɟ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜ ɬɨɪɮɟ ɫɨɞɟɪɠɚɬɫɹ ɦɢɧɟɪɚɥɶɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɪɚɫɬɜɨɪɢɦɵɦɢ ɦɢɧɟɪɚɥɚɦɢ ɪɚɡɧɨɣ ɩɪɢɪɨɞɵ, 
ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ ɦɢɧɟɪɚɥɨɜ ɫ ɝɭɦɢɧɨɜɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɞɪɭɝɢɦɢ ɩɪɨɞɭɤɬɚɦɢ ɪɚɫɩɚɞɚ, 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɬɨɪɮɹɧɨɣ ɜɨɞɵ, ɢɨɧɨɨɛɦɟɧɧɵɦɢ ɝɟɬɟɪɨɩɨɥɹɪɧɵɦɢ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɦɢ 
ɫɨɟɞɢɧɟɧɢɹɦɢ ɢ ɤɨɦɩɥɟɤɫɧɨ-ɝɟɬɟɪɨɩɨɥɹɪɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. ȼ ɰɟɥɨɦ ɜ ɬɨɪɮɟ ɜɟɫɶ ɷɬɨɬ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɣ 
ɤɨɦɩɥɟɤɫ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɚɜɧɨɜɟɫɢɢ ɫ ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɧɢɡɤɨ - ɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɜɟɳɟɫɬɜ – ɫ 
ɬɨɪɮɹɧɨɣ ɜɨɞɨɣ ДγЖ. 

Ɍɜɟɪɞɨɟ ɜɟɳɟɫɬɜɨ ɬɨɪɮɚ, ɮɨɪɦɢɪɭɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɪɚɫɩɚɞɚ ɪɚɫɬɟɧɢɣ, ɫɨɫɬɨɢɬ ɢɡ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɪɚɡɥɢɱɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵμ ɰɟɥɥɸɥɨɡɵ, ɝɟɦɢɰɟɥɥɸɥɨɡɵ, ɝɭɦɢɧɨɜɵɯ 
ɜɟɳɟɫɬɜ, ɥɢɝɧɢɧɚ ɢ ɞɪ. ɗɬɨɬ ɯɢɦɢɱɟɫɤɢ ɪɚɡɧɨɪɨɞɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɬɨɪɮɨɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɟɬɟɪɩɟɜɚɟɬ 
ɪɹɞ ɫɥɨɠɧɵɯ ɢɡɦɟɧɟɧɢɣ ɢ ɩɪɟɜɪɚɳɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɪɨɞɭɰɢɪɭɸɬɫɹ ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ. Ƚɭɦɢɧɨɜɵɟ 
ɜɟɳɟɫɬɜɚ, ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ, ɥɟɝɤɨ - ɢ ɬɪɭɞɧɨɝɢɞɪɨɥɢɡɭɟɦɵɟ ɭɝɥɟɜɨɞɵ, ɚ ɬɚɤɠɟ ɥɢɝɧɢɧ (ɧɟɝɢɞɪɨɥɢɡɭɟɦɵɣ 
ɨɫɬɚɬɨɤ) ɫɨɫɬɚɜɥɹɸɬ ɝɢɞɪɨɮɢɥɶɧɭɸ ɱɚɫɬɶ ɬɨɪɮɚ. Ƚɢɞɪɨɮɨɛɧɵɦɢ ɹɜɥɹɸɬɫɹ ɛɢɬɭɦɵ ɬɨɪɮɚ. Ɍɜɟɪɞɵɟ ɤɨɦɩɨɧɟɧɬɵ 
ɬɨɪɮɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɦɟɸɬ ɚɝɪɟɝɚɬɧɨɟ (ɚɫɫɨɰɢɚɬɧɨɟ) ɫɬɪɨɟɧɢɟ ɢɡ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ. Ɉɛɴɟɞɢɧɟɧɢɟ ɦɚɤɪɨɦɨɥɟɤɭɥ ɜ ɚɫɫɨɰɢɚɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɯɢɦɢɱɟɫɤɢɯ, 
ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ, ɤɚɩɢɥɥɹɪɧɵɯ ɫɢɥ ɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ ДγЖ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɚɤɬɢɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ (ɋɈɈɇ, Ɉɇ ɢ ɞɪ.) ɜ ɬɜɟɪɞɵɯ ɤɨɦɩɨɧɟɧɬɚɯ ɬɨɪɮɚ (ɨɫɨɛɟɧɧɨ ɜ 
ɝɭɦɢɧɨɜɵɯ ɜɟɳɟɫɬɜɚɯ) ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɜɵɫɨɤɭɸ ɟɝɨ ɫɨɪɛɰɢɨɧɧɭɸ ɢ ɢɨɧɨɨɛɦɟɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɉɨɷɬɨɦɭ 
ɚɝɪɟɝɚɬɵ (ɚɫɫɨɰɢɚɬɵ) ɬɨɪɮɚ ɧɟɭɫɬɨɣɱɢɜɵ, ɢɯ ɪɚɡɦɟɪɵ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ ɡɚɜɢɫɹɬ ɨɬ ɜɥɚɠɧɨɫɬɢ, ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɫɭɯɨɝɨ ɜɟɳɟɫɬɜ, ɤɢɫɥɨɬɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɹ ɤɚɬɢɨɧɨɜ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɨɪɮɚ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɚɫɢɬɟɥɸ, ɦɟɬɢɥɨɜɨɦɭ ɮɢɨɥɟɬɨɜɨɦɭ. 

ɋ ɷɬɨɣ ɰɟɥɶɸ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɥɚɛɨɪɚɬɨɪɧɚɹ ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɚɞɫɨɪɛɰɢɨɧɧɭɸ ɹɱɟɣɤɭ ɫ ɨɩɪɟɞɟɥɺɧɧɨɣ ɜɵɫɨɬɨɣ ɧɟɩɨɞɜɢɠɧɨɝɨ ɫɥɨɹ ɬɨɪɮɚ ɢ ɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɢɣ ɧɚɫɨɫ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɢ ɩɨɞɚɟɬɫɹ ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɪɚɫɬɜɨɪ ɤɪɚɫɢɬɟɥɹ. ɉɪɢɦɟɧɟɧɢɟ ɤɪɚɫɢɬɟɥɟɣ ɞɥɹ ɨɰɟɧɤɢ 
ɤɚɱɟɫɬɜɚ ɫɨɪɛɟɧɬɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɦɟɬɨɞɢɱɟɫɤɢɯ ɩɪɟɢɦɭɳɟɫɬɜμ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɨɫɬɚɜɚ ɤɪɚɫɢɬɟɥɟɣ, ɩɪɨɫɬɨɬɚ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɨɜ, ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɷɤɫɩɪɟɫɫɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɪɚɫɢɬɟɥɟɣ ɜ ɪɚɫɬɜɨɪɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɪɚɫɢɬɟɥɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɚɞɫɨɪɛɰɢɢ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ. Ɂɚ ɜɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɚɞɫɨɪɛɰɢɢ ɨɬɛɢɪɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛ 
ɮɢɥɶɬɪɚɬɚ ɨɩɪɟɞɟɥɺɧɧɨɝɨ ɨɛɴɺɦɚ ɢ ɡɚɦɟɪɹɟɬɫɹ ɢɯ ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɬɨɷɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪ ɎɗɄ-56Ɇ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɪɚɧɟɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɤɚɥɢɛɪɨɜɤɚ 
ɩɪɢɛɨɪɚ ɞɥɹ ɪɚɛɨɱɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɚ ɤɪɚɫɢɬɟɥɹ, ɪɚɜɧɨɣ 1000 ɦɝ/ɞɦγ. 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɢɡɢɧɧɵɣ ɬɨɪɮ λ0β-7 (ɬɪɚɜɹɧɨ-ɨɫɨɤɨɜɵɣ), ɨɬɨɛɪɚɧɧɵɣ ɧɚ ɬɨɪɮɹɧɨɦ 
ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɀɚɪɤɨɜɫɤɨɟ-γ ɒɟɝɚɪɫɤɨɝɨ ɪɚɣɨɧɚ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ ɬɨɪɮɚ βη%, ɡɨɥɶɧɨɫɬɶ 
6,9%. 

Ɋɚɫɬɜɨɪɵ ɤɪɚɫɢɬɟɥɟɣ ɷɬɨ ɩɨɥɢɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɞɜɢɠɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɨɥɟɤɭɥɵ, ɢɨɧɵ ɢ ɢɯ ɫɦɟɲɚɧɧɵɟ ɚɫɫɨɰɢɚɬɵ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ. ɋɨɫɬɨɹɧɢɟ 
ɩɨɞɜɢɠɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ ɩɪɢɪɨɞɵ ɤɪɚɫɢɬɟɥɹ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɟɝɨ 
ɦɨɥɟɤɭɥ ɤ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ ɧɚ ɢɨɧɵ.  

Ⱦɢɫɫɨɰɢɚɰɢɸ ɤɪɚɫɢɬɟɥɹ ɜɵɡɵɜɚɸɬ ɫɢɥɵ ɚɧɚɥɨɝɢɱɧɵɟ ɫɢɥɚɦ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɦɟɠɞɭ ɜɨɥɨɤɧɚɦɢ ɢ 
ɤɪɚɫɢɬɟɥɟɦ ɢ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɢɡɛɢɪɚɬɟɥɶɧɭɸ ɚɞɫɨɪɛɰɢɸ ɤɪɚɫɢɬɟɥɹ ɢɡ ɪɚɫɬɜɨɪɚ ɜɨɥɨɤɧɢɫɬɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɜ 
ɩɪɨɰɟɫɫɚɯ ɤɪɚɲɟɧɢɹ. ɗɬɨ ɫɢɥɵ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ, ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ ɢ ɞɢɫɩɟɪɫɢɨɧɧɵɟ ɫɢɥɵ.  

Ʉɪɚɫɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵμ  
1. ɤɢɫɥɨɬɧɵɟ ɤɪɚɫɢɬɟɥɢ (ɚɧɢɨɧɧɵɟ)μ ɷɬɨ ɫɨɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ, ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ 

ɞɢɫɫɨɰɢɢɪɭɸɳɢɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɪɚɲɟɧɧɵɯ ɚɧɢɨɧɨɜν ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɦɢ ɷɥɟɤɬɪɨɥɢɬɚɦɢν  
β. ɨɫɧɨɜɧɵɟ (ɤɚɬɢɨɧɧɵɟ) ɤɪɚɫɢɬɟɥɢ - ɷɬɨ ɫɨɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɫɧɨɜɚɧɢɢν ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ 

ɞɢɫɫɨɰɢɢɪɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɪɚɲɟɧɧɵɯ ɤɚɬɢɨɧɨɜν  
γ. ɩɪɹɦɵɟ ɤɪɚɫɢɬɟɥɢ - ɫɭɥɶɮɨɝɪɭɩɩɵν ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɞɢɫɫɨɰɢɪɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɪɚɲɟɧɧɵɯ 

ɚɧɢɨɧɨɜ.  
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɹɥɫɹ ɤɪɚɫɢɬɟɥɶ ɦɟɬɢɥɨɜɵɣ ɮɢɨɥɟɬɨɜɵɣ, ɤɨɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɧɨɜɧɵɦ 

ɤɪɚɫɢɬɟɥɹɦ. Ɇɟɬɢɥɨɜɵɣ ɮɢɨɥɟɬɨɜɵɣ, ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɧɨɜɧɵɦ ɤɪɚɫɢɬɟɥɹɦ ɝɪɭɩɩɵ ɮɭɤɫɢɧɚ. Ɏɭɤɫɢɧ - ɫɬɚɪɟɣɲɢɣ 
ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɤɪɚɫɢɬɟɥɶ. Ɉɧ ɜɫɥɟɞɫɬɜɢɟ ɦɚɥɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɤɪɚɫɤɢ (ɨɫɨɛɟɧɧɨ ɤ ɫɜɟɬɭ) ɩɨɬɟɪɹɥ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɫɜɨɺ ɡɧɚɱɟɧɢɟ ɤɚɤ ɤɪɚɫɢɬɟɥɶ ɞɥɹ ɬɟɤɫɬɢɥɶɧɵɯ ɜɨɥɨɤɨɧ, ɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɤɨɬɨɪɵɯ 
ɤɢɫɥɨɬɧɵɯ ɦɚɪɨɤ ɤɪɚɫɢɬɟɥɟɣ.  

Ɉɫɧɨɜɧɨɣ ɮɢɨɥɟɬɨɜɵɣ ɤɪɚɫɢɬɟɥɶ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɚɤɰɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɜ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɦɟɬɢɥɢɪɨɜɚɧɧɵɯ ɩɚɪɚɮɭɤɫɢɧɨɜ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ 
ɩɟɧɬɚɦɟɬɢɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɧɨɝɨ.  

Ȼɥɚɝɨɞɚɪɹ ɞɟɲɟɜɢɡɧɟ, ɦɟɬɢɥɨɜɵɣ ɮɢɨɥɟɬɨɜɵɣ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɱɟɪɧɢɥ, 
ɲɬɟɦɩɟɥɶɧɨɣ ɤɪɚɫɤɢ, ɩɨɥɭɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɥɚɤɨɜ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɢɥɨɜɨɝɨ ɮɢɨɥɟɬɨɜɨɝɨ, ɪɚɜɧɵɦ θ00-1000 ɦɝ/ɞɦγ, ɩɪɢ 
ɜɵɫɨɬɟ ɫɥɨɹ ɬɨɪɮɚ θ, λ, 1β, 1η ɫɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 
Ɍɚɛɥɢɰɚ 

Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɩɪɨɫɤɨɤɚ ɨɬ ɜɵɫɨɬɵ ɫɥɨɹ ɬɨɪɮɚ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ 

ɤɪɚɫɢɬɟɥɹ ɋ, ɦɝ/ɞɦ3 
ȼɵɫɨɬɚ ɫɥɨɹ ɬɨɪɮɚ (L), ɫɦ Ʉ, ɱ/ɦɢɧ 

6 9 12 15 
ȼɪɟɦɹ ɩɪɨɫɤɨɤɚ (Эɩɪ), ɦɢɧ 

600 69 208 551 577 77 
700 70 104 277 314 52 
800 69 104 174 210 27 
900 69 104 105 138 33 
1000 70 105 104 175 22 
 
Ɋɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɩɨ ɭɪɚɜɧɟɧɢɸ ɒɢɥɨɜɚ, ɤɨɬɨɪɵɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɪɟɦɹ ɡɚɳɢɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɢɥɢ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɥɨɹ ɚɞɫɨɪɛɟɧɬɚ ɞɨ ɩɪɨɫɤɨɤɚ ɚɞɫɨɪɛɢɪɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɮɢɥɶɬɪɚɬ, Эɩɪ ɥɢɧɟɣɧɨ 
ɡɚɜɢɫɢɬ ɨɬ ɞɥɢɧɵ ɫɥɨɹ ɚɞɫɨɪɛɟɧɬɚ L ДζЖμ 

 tɩɪ =  kL — t0, 
ɝɞɟ tɩɪ - ɜɪɟɦɹ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɚɞɫɨɪɛɟɪɚν L – ɞɥɢɧɚ ɫɥɨɹ ɚɞɫɨɪɛɟɪɚν t0 – ɩɨɬɟɪɹ ɜɪɟɦɟɧɢ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹν 
k –ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɥɨɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɥɨɹ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɥɨɹ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɫɧɢɠɚɟɬɫɹ ɨɬ 77 ɞɨ γ0 ɱ/ɦɢɧ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɉɨ 
ɜɟɥɢɱɢɧɟ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵμ ɜɪɟɦɹ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, 
ɞɥɹ ɪɚɡɧɨɣ ɜɵɫɨɬɵ ɫɥɨɹ ɬɨɪɮɚ. 
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