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ɈɊȻɂɌȺɅɖɇɕɃ ɍȽɅɈȼɈɃ ɆɈɆȿɇɌ ɆɈȾ ȻȿɋɋȿɅə 
ɋ ɄɈɆɉɅȿɄɋɇɕɆ ɋȾȼɂȽɈɆ ȼ ȾȿɄȺɊɌɈȼɕɏ 

ɄɈɈɊȾɂɇȺɌȺɏ 

 
Ⱦ.ɋ. Ʉɚɥɢɧɤɢɧɚ, Ⱥ.Ⱥ. Ʉɨɜɚɥɟɜ, Ⱥ.ɉ. ɉɨɪɮɢɪɶɟɜ 

 

ɂɧɫɬɢɬɭɬ ɫɢɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɊȺɇ 
 
ɉɨɥɭɱɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɱёɬɚ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɨɪɛɢɬɚɥɶɧɨɝɨ ɭɝɥɨɜɨɝɨ ɦɨɦɟɧɬɚ (ɈɍɆ) 
ɞɥɹ ɫɭɩɟɪɩɨɡɢɰɢɢ ɫɦɟщёɧɧɵɯ ɫ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɫ ɨɞɢɧɚɤɨɜɵɦ ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ. ɗɬɨ 
ɜɵɪɚɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɵɟ ɩɭɱɤɢ ɫ ɪɚɡɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɨ ɫ 
ɨɞɢɧɚɤɨɜɵɦ ɈɍɆ. ɉɨɤɚɡɚɧɨ ɬɚɤɠɟ, ɱɬɨ ɤɨɦɩɥɟɤɫɧɨɟ ɫɦɟщɟɧɢɟ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɫɟɱɟɧɢɢ ɩɭɱɤɚ ɢ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɈɍɆ. ɋɭɩɟɪɩɨɡɢɰɢɹ ɞɜɭɯ ɢ ɛɨɥɟɟ ɩɭɱɤɨɜ 
Ȼɟɫɫɟɥɹ ɫ ɤɨɦɩɥɟɤɫɧɵɦ ɫɦɟщɟɧɢɟɦ ɦɨɠɟɬ ɧɟ ɦɟɧɹɬɶ ɈɍɆ, ɯɨɬɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɛɭɞɟɬ 
ɦɟɧɹɬɶɫɹ. ɗɤɫɩɟɪɢɦɟɧɬ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɬɟɨɪɢɟɣ. 
 

ȼ 1λ87 ɝɨɞɭ ɛɵɥɢ ɨɬɤɪɵɬɵ ɩɭɱɤɢ Ȼɟɫɫɟɥɹ Д1Ж. Ɉɧɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɛɟɡ ɞɢɮɪɚɤɰɢɢ, 
ɮɨɪɦɢɪɭɸɬ ɫɜɟɬɨɜɵɟ ɬɪɭɛɤɢ ɢɥɢ ɫɜɟɬɨɜɵɟ ɩɨɥɨɫɬɢ ɧɚ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ ДβЖ, 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɢɫɤɚɠɟɧɢɹ ɦɚɥɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ ДγЖ. ɉɭɱɤɢ Ȼɟɫɫɟɥɹ ɢɦɟɸɬ 
ɨɪɛɢɬɚɥɶɧɵɣ ɭɝɥɨɜɨɣ ɦɨɦɟɧɬ (ɈɍɆ) Д4Ж. ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɈɍɆ (ɈɍɆ, ɞɟɥёɧɧɵɣ ɧɚ 
ɦɨщɧɨɫɬɶ ɩɭɱɤɚ) ɫɨɜɩɚɞɚɟɬ ɫ ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ. ɋɭɩɟɪɩɨɡɢɰɢɹ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ 
ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ Д5Ж ɢɥɢ ɜɪɚщɚɬɶɫɹ ɜɨɤɪɭɝ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ ɩɪɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ Д6, 7Ж. 

ɉɭɱɤɢ Ȼɟɫɫɟɥɹ ɦɨɠɧɨ ɝɟɧɟɪɢɪɨɜɚɬɶ ɫ ɩɨɦɨщɶɸ ɰɢɮɪɨɜɵɯ ɝɨɥɨɝɪɚɦɦ ДβЖ, 
ɪɟɮɪɚɤɰɢɨɧɧɨɝɨ ɢ ɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɚɤɫɢɤɨɧɨɜ Д8-10Ж, ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɨɩɬɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ Д6, 7Ж ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɦɨɞɭɥɹɬɨɪɨɜ ɫɜɟɬɚ Д11Ж. 

ɉɭɱɤɢ Ȼɟɫɫɟɥɹ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɦɚɧɢɩɭɥɹɰɢɢ ɦɢɤɪɨɱɚɫɬɢɰɚɦɢμ ɞɥɹ ɡɚɯɜɚɬɚ 
ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɬɢɰ ɧɚ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ Д1β, 1γЖ, ɞɥɹ ɜɪɚщɟɧɢɹ ɱɚɫɬɢɰ ɜɨɤɪɭɝ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ 
Д14Ж. ɋ ɩɨɦɨщɶɸ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɦɨɠɧɨ ɡɚɯɜɚɬɵɜɚɬɶ ɢ ɭɫɤɨɪɹɬɶ ɨɬɞɟɥɶɧɵɟ ɨɯɥɚɠɞёɧɧɵɟ 
ɚɬɨɦɵ Д15Ж. ȼ Д15, 17Ж ɪɚɫɫɦɨɬɪɟɧɵ ɜɟɤɬɨɪɧɵɟ ɩɭɱɤɢ Ȼɟɫɫɟɥɹ, ɩɨɥɭɱɟɧɵ ɜɵɪɚɠɟɧɢɹ ɞɥɹ 
ɩɥɨɬɧɨɫɬɢ ɈɍɆ Д4Ж. Ɍɚɤ ɤɚɤ ɷɧɟɪɝɢɹ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɧɟ ɨɝɪɚɧɢɱɟɧɚ, ɪɚɛɨɬ ɩɨ ɚɧɚɥɢɡɭ ɈɍɆ 
ɜɫɟɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɞɨ ɧɚɲɢɯ ɪɚɛɨɬ ɧɟ ɛɵɥɨ. ɇɟɞɚɜɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢ Д18Ж ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ Д1λЖ ɚɫɢɦɦɟɬɪɢɱɧɵɟ ɦɨɞɵ Ȼɟɫɫɟɥɹ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ 
ɜɢɞɟ ɩɨɥɭɦɟɫɹɰɚ. ɋɭɩɟɪɩɨɡɢɰɢɹ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɬɨɥɶɤɨ ɞɥɹ ɨɫɟɜɵɯ ɩɭɱɤɨɜ 
[5-7, 12]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɭɩɟɪɩɨɡɢɰɢɹ ɫɦɟщёɧɧɵɯ ɫ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ 
ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ (ɫ ɨɞɢɧɚɤɨɜɵɦ ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ). ɉɨɥɭɱɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ 
ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɈɍɆ ɬɚɤɨɣ ɫɭɩɟɪɩɨɡɢɰɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɟɫɥɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɫɭɩɟɪɩɨɡɢɰɢɢ ɜɟщɟɫɬɜɟɧɧɵ, ɬɨ ɈɍɆ ɜɫɟɣ ɫɭɩɟɪɩɨɡɢɰɢɢ ɪɚɜɟɧ ɈɍɆ ɨɬɞɟɥɶɧɨɝɨ 
ɧɟɫɦɟщёɧɧɨɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɵɟ ɩɭɱɤɢ ɫ 
ɪɚɡɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɨ ɫ ɨɞɢɧɚɤɨɜɵɦ ɈɍɆ. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɨɦɩɥɟɤɫɧɚɹ ɚɦɩɥɢɬɭɞɚ ɫɜɟɬɨɜɨɝɨ ɩɨɥɹ, ɭɞɨɜɥɟɬɜɨɪɹɸщɟɝɨ 
ɭɪɚɜɧɟɧɢɸ Ƚɟɥɶɦɝɨɥɶɰɚ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɭɝɥɨɜɨɝɨ ɫɩɟɤɬɪɚ ɩɥɨɫɤɢɯ ɜɨɥɧ. 
Ⱥɦɩɥɢɬɭɞɚ ɭɝɥɨɜɨɝɨ ɫɩɟɤɬɪɚ ɞɥɹ ɩɭɱɤɚ, ɫɦɟщёɧɧɨɝɨ ɜ ɞɟɤɚɪɬɨɜɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɫɩɟɤɬɪɚ ɢɫɯɨɞɧɨɝɨ ɩɭɱɤɚ ɮɚɡɨɜɵɦ ɦɧɨɠɢɬɟɥɟɦ, ɚɪɝɭɦɟɧɬ ɤɨɬɨɪɨɝɨ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɜɟɥɢɱɢɧɵ ɫɦɟщɟɧɢɹ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɫɦɟщɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɢ ɤɨɦɩɥɟɤɫɧɨɣ ɜɟɥɢɱɢɧɨɣ. 

ɍɝɥɨɜɨɣ ɫɩɟɤɬɪ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɢɦɟɟɬ ɜɢɞ ɛɟɫɤɨɧɟɱɧɨ ɬɨɧɤɨɝɨ 
ɤɨɥɶɰɚ, ɩɪɢɱёɦ ɮɚɡɚ ɤɨɦɩɥɟɤɫɧɨɣ ɚɦɩɥɢɬɭɞɵ ɧɚ ɤɨɥɶɰɟ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɨɜɨɣ 
ɩɨɥɹɪɧɨɣ ɤɨɨɪɞɢɧɚɬɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɜɨɫɩɨɥɶɡɨɜɚɥɢɫɶ ɷɬɢɦ ɜɢɞɨɦ ɭɝɥɨɜɨɝɨ ɫɩɟɤɬɪɚ 
ɞɥɹ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɢ ɪɚɫɫɱɢɬɚɥɢ ɈɍɆ ɢ ɫɭɦɦɚɪɧɭɸ ɦɨщɧɨɫɬɶ ɩɭɱɤɚ ɜ ɫɩɟɤɬɪɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɈɍɆ 
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ɤɚɤ ɨɞɧɨɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ ɤɨɦɩɥɟɤɫɧɵɦ ɫɦɟщɟɧɢɟɦ ɜ ɞɟɤɚɪɬɨɜɵɯ 
ɤɨɨɪɞɢɧɚɬɚɯ, ɬɚɤ ɢ ɫɭɩɟɪɩɨɡɢɰɢɢ ɬɚɤɢɯ ɩɭɱɤɨɜμ 

,                                  (1) 

ɝɞɟ Jz ɢ I – ɫɭɦɦɚɪɧɵɣ ɈɍɆ ɩɭɱɤɚ ɢ ɟɝɨ ɦɨщɧɨɫɬɶ, n – ɬɨɩɨɥɨɝɢɱɟɫɤɢɣ ɡɚɪɹɞ ɩɭɱɤɨɜ 
Ȼɟɫɫɟɥɹ ɜ ɫɭɩɟɪɩɨɡɢɰɢɢ,  – ɢɯ ɦɚɫɲɬɚɛɢɪɭɸщɢɣ ɦɧɨɠɢɬɟɥɶ, ωЩ – ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɫɭɩɟɪɩɨɡɢɰɢɢ, (xp, yp) – ɜɟɤɬɨɪ ɫɦɟщɟɧɢɹ p-ɝɨ ɩɭɱɤɚ, J0(x) ɢ J1(x) – ɮɭɧɤɰɢɢ Ȼɟɫɫɟɥɹ ɩɟɪɜɨɝɨ 
ɪɨɞɚ ɧɭɥɟɜɨɝɨ ɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɨɜ, 

                                                        (2) 

ɋ ɩɨɦɨщɶɸ ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɨɞɧɨɝɨ ɫɦɟщёɧɧɨɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɟɫɥɢ ɨɛɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ ɫɦɟщɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɢɥɢ ɨɛɟ ɱɢɫɬɨ ɦɧɢɦɵɟ, ɬɨ 
ɈɍɆ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɈɍɆ ɞɥɹ ɧɟɫɦɟщёɧɧɨɝɨ ɩɭɱɤɚ. 

Ⱦɥɹ ɫɭɩɟɪɩɨɡɢɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɫɥɢ ɜɫɟ ɩɭɱɤɢ 
ɫɦɟщɚɸɬɫɹ ɧɚ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɜɟɤɬɨɪ ɢ ɜɫɟ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɭɩɟɪɩɨɡɢɰɢɢ 
ɜɟщɟɫɬɜɟɧɧɵ, ɬɨ ɈɍɆ ɜɫɟɣ ɫɭɩɟɪɩɨɡɢɰɢɢ ɛɭɞɟɬ ɪɚɜɟɧ ɈɍɆ ɨɞɧɨɝɨ ɧɟɫɦɟщёɧɧɨɝɨ ɩɭɱɤɚ 
Ȼɟɫɫɟɥɹ. ɗɬɨ ɨɫɧɨɜɧɨɣ ɪɟɡɭɥɶɬɚɬ ɞɚɧɧɨɣ ɪɚɛɨɬɵ, ɨɧ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɫɚɦɵɟ 

ɪɚɡɥɢɱɧɵɟ ɧɟɩɚɪɚɤɫɢɚɥɶɧɵɟ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɵɟ ɥɚɡɟɪɧɵɟ ɩɭɱɤɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɦɟɬɶ 
ɪɚɡɧɵɟ ɩɨɩɟɪɟɱɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɨ ɛɭɞɭɬ ɢɦɟɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɈɍɆ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɟɧɵ ɫɭɩɟɪɩɨɡɢɰɢɢ ɬɪёɯ, ɱɟɬɵɪёɯ, ɢ ɲɟɫɬɢ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ, 
ɰɟɧɬɪɵ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɜ ɜɟɪɲɢɧɚɯ ɩɪɚɜɢɥɶɧɨɝɨ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ (ɪɢɫ. 1-γ) ɫ ɞɥɢɧɨɣ 
ɫɬɨɪɨɧɵ R0. Ʉɨɦɩɥɟɤɫɧɨɟ ɫɦɟщɟɧɢɟ p-ɝɨ ɩɭɱɤɚ ɜ ɫɭɩɟɪɩɨɡɢɰɢɢ ɡɚɞɚɜɚɥɨɫɶ ɮɨɪɦɭɥɨɣμ 

                                    (3) 

ɝɞɟ c ɢ  – ɩɚɪɚɦɟɬɪɵ ɚɫɢɦɦɟɬɪɢɢ ɤɚɠɞɨɝɨ ɩɭɱɤɚ ɜ ɫɭɩɟɪɩɨɡɢɰɢɢ Д18]. 

Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬɫɹ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɵɟ ɩɭɱɤɢ ɫ 
ɩɨɩɟɪɟɱɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɬɪёɯ ɫɜɟɬɨɜɵɯ ɩɹɬɟɧ, 
ɤɜɚɞɪɚɬɚ, ɢ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ. ɉɪɢɱёɦ ɭ ɷɬɢɯ ɩɭɱɤɨɜ ɈɍɆ ɫɨɜɩɚɞɚɥ ɫ ɈɍɆ ɤɚɠɞɨɝɨ 
ɨɬɞɟɥɶɧɨɝɨ ɩɭɱɤɚ ɜ ɫɭɩɟɪɩɨɡɢɰɢɢ. 

 
Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ (ɚ) (ɱёɪɧɵɣ ɰɜɟɬ – ɦɚɤɫɢɦɭɦ) ɫɭɩɟɪɩɨɡɢɰɢɢ ɢɡ ɬɪёɯ ɫɦɟщёɧɧɵɯ ɦɨɞ Ȼɟɫɫɟɥɹ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢμ n = 3, R0  c C = Д1, 1, 1Ж. Ɋɚɡɦɟɪ 
ɤɚɞɪɚ βR  
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Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ (ɚ) (ɱёɪɧɵɣ ɰɜɟɬ – ɦɚɤɫɢɦɭɦ) ɫɭɩɟɪɩɨɡɢɰɢɢ ɢɡ ɱɟɬɵɪёɯ ɫɦɟщёɧɧɵɯ ɦɨɞ Ȼɟɫɫɟɥɹ 
ɫ ɩɚɪɚɦɟɬɪɚɦɢμ n = 7, R0  c C = Д1, 1, 1, 1Ж. Ɋɚɡɦɟɪ 

ɤɚɞɪɚ βR  

 
Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ (ɚ) (ɱёɪɧɵɣ ɰɜɟɬ – ɦɚɤɫɢɦɭɦ) ɫɭɩɟɪɩɨɡɢɰɢɢ ɢɡ ɬɪёɯ ɫɦɟщёɧɧɵɯ ɦɨɞ Ȼɟɫɫɟɥɹ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢμ n = 10, R0  c C = [1, 1, 1, 1, 1, 1]. 

Ɋɚɡɦɟɪ ɤɚɞɪɚ βR  

 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɩɭɱɤɢ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɫ ɩɨɦɨщɶɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 
ɦɨɞɭɥɹɬɨɪɚ ɫɜɟɬɚ Sδε PδUTO-VIS (1λβ0 × 1080 ɨɬɫɱёɬɨɜ, ɪɚɡɦɟɪ ɨɬɫɱёɬɚ 8 ɦɤɦ), ɧɚ 
ɤɨɬɨɪɵɣ ɩɨɞɚɜɚɥɚɫɶ ɤɨɞɢɪɨɜɚɧɧɚɹ ɮɚɡɚ ɩɭɱɤɚ. Ʌɢɧɟɣɧɨ-ɩɨɥɹɪɢɡɨɜɚɧɧɵɣ ɫɜɟɬ ɫ ɞɥɢɧɨɣ 
ɜɨɥɧɵ 6γγ ɧɦ ɨɬɪɚɠɚɥɫɹ ɨɬ ɦɨɞɭɥɹɬɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɭɱɤɚ 
ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ ɫ ɩɨɦɨщɶɸ ωεOS-ɤɚɦɟɪɵ εDωE-5A (1/β", 1β80 × 10β4 ɨɬɫɱёɬɨɜ) 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɦɨɞɭɥɹɬɨɪɚ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ β00 ɦɦ ɢ 400 ɦɦ. ɗɤɫɩɟɪɢɦɟɧɬ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɩɭɱɨɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɩɨɱɬɢ ɧɟ ɦɟɧɹɟɬ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɨɩɢɫɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɨ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɈɍɆ ɫɭɩɟɪɩɨɡɢɰɢɢ 
ɫɦɟщёɧɧɵɯ ɫ ɨɩɬɢɱɟɫɤɨɣ ɨɫɢ ɩɭɱɤɨɜ Ȼɟɫɫɟɥɹ ɫ ɨɞɢɧɚɤɨɜɵɦ ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ. 
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɟɫɥɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɭɩɟɪɩɨɡɢɰɢɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ, ɬɨ ɈɍɆ ɜɫɟɣ 
ɫɭɩɟɪɩɨɡɢɰɢɢ ɪɚɜɟɧ ɈɍɆ ɨɞɧɨɝɨ ɧɟɫɦɟщёɧɧɨɝɨ ɩɭɱɤɚ Ȼɟɫɫɟɥɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɮɨɪɦɢɪɨɜɚɬɶ ɛɟɡɞɢɮɪɚɤɰɢɨɧɧɵɟ ɩɭɱɤɢ ɫ ɪɚɡɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɨ ɫ 
ɨɞɢɧɚɤɨɜɵɦ ɈɍɆ. ɗɤɫɩɟɪɢɦɟɧɬ, ɩɪɨɜɟɞёɧɧɵɣ ɫ ɩɨɦɨщɶɸ ɦɨɞɭɥɹɬɨɪɚ ɫɜɟɬɚ, ɯɨɪɨɲɨ 
ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɬɟɨɪɢɟɣ. 
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