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ȼɜɟɞɟɧɢɟ 
Ʉɨɚɤɫɢɚɥɶɧɵɣ ɜɢɪɤɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ, 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɚɥɵɯ ɜɟɫɨ-
ɝɚɛɚɪɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɪɨɫɬɨɬɵ ɤɨɧɫɬɪɭɤ-
ɰɢɢ, ɨɬɫɭɬɫɬɜɢɹ ɜɧɟɲɧɟɝɨ ɮɨɤɭɫɢɪɭɸɳɟɝɨ ɦɚɝ-
ɧɢɬɧɨɝɨ ɩɨɥɹ. ɇɚ ɜɨɡɦɨɠɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ ɢɡɥɭɱɟ-
ɧɢɹ ɜ ɤɨɚɤɫɢɚɥɶɧɨɦ ɜɢɪɤɚɬɨɪɟ ɫ ɪɚɞɢɚɥɶɧɨ ɫɯɨ-
ɞɹɳɢɦɫɹ ɩɭɱɤɨɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɚɯ [1-4Ж. ȼ 
ɪɚɛɨɬɟ Д5Ж ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɜɥɢɹɧɢɹ ɝɟɨɦɟɬɪɢɢ ɫɢɫɬɟɦɵ ɢ ɩɚɪɚɦɟɬɪɨɜ 
ɩɭɱɤɚ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɝɨ ɤɚɬɨɞɚ ɩɪɨ-
ɰɟɫɫɚ ɝɟɧɟɪɚɰɢɢ ɜ ɤɨɚɤɫɢɚɥɶɧɨɦ ɜɢɪɤɚɬɨɪɟ. Ⱦɥɹ 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɩɭɱɤɚ ɫ ɩɨɥɟɦ ɪɟɡɨɧɚɧɫɧɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɦɨɞɨɜɵɣ ɫɨɫɬɚɜ ɢɡɥɭɱɟɧɢɹ, ɜɵɹɜɢɬɶ 
ɭɫɥɨɜɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɦɨɞɨɜɨɣ ɝɟɧɟɪɚɰɢɢ ɜ 
ɜɢɪɤɚɬɨɪɟ, ɭɫɬɚɧɨɜɢɬɶ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ 
ɢɡɥɭɱɟɧɢɹ ɨɬ ɭɫɥɨɜɢɣ ɝɟɧɟɪɚɰɢɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫ-
ɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɝɟɨɦɟɬɪɢɢ ɷɥɟɤɬɪɨ-
ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɢɪɤɚɬɨɪɚ ɢ ɞɢɚɮɪɚɝɦɵ ɧɚ 
ɫɟɥɟɤɰɢɸ ɦɨɞ, ɩɟɪɟɞɚɱɭ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɯ ɜɨɥɧ ɢ ɦɨɳɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ. 

 
ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ȼɧɚɱɚɥɟ ɪɚɫɫɦɨɬɪɢɦ ɝɥɚɞɤɭɸ ɪɟɡɨɧɚɧɫɧɭɸ ɫɢ-

ɫɬɟɦɭ (ɪɢɫ. 1 ɚ), ɮɨɪɦɢɪɭɟɦɭɸ ɚɧɨɞɨɦ-ɫɟɬɤɨɣ ɢ 
ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɜɨɥɧɨɜɨɞɨɦ ɢ ɪɭɩɨɪɨɦ. Ⱦɢɚɮɪɚɝɦɚ 
ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɤɨɥɶɰɚ (ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬ-
ɪɨɦ κ ɫɦ). ȿɫɥɢ ɞɢɚɮɪɚɝɦɚ ɛɟɡ ɩɟɪɟɦɵɱɤɢ, ɬɨ ɨɛɟ 
ɜɵɪɨɠɞɟɧɧɵɟ ɜɨɥɧɵ Ɍȿ11 ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ S. 

 
 

ɚ ɛ 

 
ɜ 

Ɋɢɫ. 1. Ɋɚɫɱɟɬɧɵɟ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ (ɚ, 
ɛ)ν ɱɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ 

ɷɧɟɪɝɢɢ S(f) ɜɨɥɧ Ɍȿ11 (ɜ) ɜ ɫɢɫɬɟɦɟ (ɚ) – ɫɩɥɨɲ-
ɧɵɟ ɥɢɧɢɢ, ɜ ɫɢɫɬɟɦɟ (ɛ) – ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ 

 
ɇɚɥɢɱɢɟ ɩɟɪɟɦɵɱɤɢ ɭ ɞɢɚɮɪɚɝɦɵ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɯɨɠɞɟɧɢɹ ɨɞɧɨɣ ɢɡ 
ɞɜɭɯ ɜɵɪɨɠɞɟɧɧɵɯ ɜɨɥɧ Ɍȿ11 (ɪɢɫ. 1ɜ, ɩɭɧɤɬɢɪ-
ɧɵɟ ɥɢɧɢɢ), ɫɢɥɨɜɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 
ɤɨɬɨɪɨɣ ɩɚɪɚɥɥɟɥɶɧɵ ɩɟɪɟɦɵɱɤɟ. ɇɚ ɪɢɫɭɧɤɟ 2 ɚ 
ɩɨɤɚɡɚɧɚ ɱɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ S 
ɜɨɥɧɵ ɌɆ01, ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɫ-
ɲɢɦ ɦɨɞɚɦ (ɌɆ11, ɌɆ21), ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɫɟɹɧɢɹ ɜɨɥɧɵ ɌɆ01 ɧɚ ɞɢɚɮɪɚɝɦɟ. 
ɑɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɝɥɚɞɤɨɣ 
ɪɟɡɨɧɚɧɫɧɨɣ ɫɢɫɬɟɦɟ (ɪɢɫ. 1 ɚ) ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 
ɞɢɚɮɪɚɝɦɵ ɧɟɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɜɨɥɧ ɌɆ01 ɢ 
Ɍȿ11, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɢɫɬɟɦɵ ɫ ɲɢɪɨɤɢɦ ɜɨɥɧɨɜɨ-
ɞɨɦ (ɪɢɫ. 1 ɛ). 
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Ɋɢɫ. β. ɑɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟ-
ɪɟɞɚɱɢ ɷɧɟɪɝɢɢ S(f) ɜɨɥɧɵ ɌɆ01 ɜ ɪɚɡɧɵɯ ɷɥɟɤɬɪɨ-
ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯμ ɚ – ɪɢɫ. 1 ɚ, ɛ – ɪɢɫ. 1 ɛ 

ɩɪɢ ГНο γ0 ɫɦ 
 
Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ 

ɷɧɟɪɝɢɢ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɢɚɮɪɚɝɦɵ ГН ɢ ɨɬ ɱɚɫɬɨɬɵ ɩɟ-
ɪɟɞɚɜɚɟɦɨɣ ɜɨɥɧɵ f. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɞɚɱɢ 
ɷɧɟɪɝɢɢ ɜɨɥɧ Ɍȿ11 ɭɦɟɧɶɲɚɸɬɫɹ (ɪɢɫ. 1 ɜ), ɧɨ ɩɪɢ 
ɷɬɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ 
ɞɢɚɮɪɚɝɦɵ, ɤɚɤ ɢ ɜ ɝɥɚɞɤɨɣ ɫɢɫɬɟɦɟ (ɪɢɫ. 1 ɚ). 

ɇɚ ɪɢɫɭɧɤɟ 2 ɛ ɩɨɤɚɡɚɧɚ ɱɚɫɬɨɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬɚ S(f) ɜɨɥɧɵ ɌɆ01 ɩɪɢ ГНογ0 ɫɦ. Ʉɚɤ 
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ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɟ 2 ɛ, ɡɚɜɢɫɢɦɨɫɬɶ S(f) ɢɦɟɟɬ ɪɟ-
ɡɨɧɚɧɫɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢɱɟɦ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɭ-
ɦɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɚɫɬɨɬɚɦ β,4 ɢ β,κ ȽȽɰ ɦɟ-
ɧɹɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɫ ɢɡɦɟɧɟɧɢɟɦ ГН. ɇɚ ɪɢ-
ɫɭɧɤɟ γ ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ 
S ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɢɚɮɪɚɝɦɵ ɞɥɹ ɱɚɫɬɨɬ γ,β-
γ,4 ȽȽɰ. ɗɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɦɟɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɯɚɪɚɤɬɟɪ ɨɬ ɞɥɢɧɵ ɪɟɡɨɧɚɧɫɧɨɣ ɨɛɥɚɫɬɢ ГН. 
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Ɋɢɫ. γ. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɯɨɠɞɟɧɢɹ 

ɷɧɟɪɝɢɢ ɜɨɥɧɵ ɌɆ01 ɨɬ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɨɩɨɥɨɠɟ-
ɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɱɚɫɬɨɬμ 1 – f =3,5; 2 – 3,4; 3- 3,3; 4 

– γ,β ȽȽɰ 
 
Ɉɛɥɚɫɬɶ ɦɟɠɞɭ ɥɟɜɨɣ ɫɬɟɧɤɨɣ ɬɪɢɨɞɚ ɢ ɞɢɚ-

ɮɪɚɝɦɨɣ ɹɜɥɹɟɬɫɹ ɪɟɡɨɧɚɬɨɪɨɦ, ɩɨɷɬɨɦɭ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɢɧɬɟɪɟɫ ɪɚɫɫɦɨɬɪɟɬɶ ɜɥɢɹɧɢɟ ɦɟɫɬɨɩɨɥɨɠɟ-
ɧɢɟ ɞɢɚɮɪɚɝɦɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɪɟɡɨɧɚɧɫ-
ɧɨɣ ɫɢɫɬɟɦɵ ɬɪɢɨɞɚ. ɑɢɫɥɟɧɧɨ ɪɟɲɚɥɨɫɶ γ-ɯ ɦɟɪ-
ɧɨɟ ɜɨɥɧɨɜɨɟ ɭɪɚɜɧɟɧɢɟ. Ɂɧɚɱɟɧɢɹ ГН ɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɢɦ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1, ɢɡ ɤɨɬɨɪɨɣ ɜɢɞɧɨ, ɱɬɨ ɫɨɛɫɬɜɟɧɧɚɹ ɱɚ-
ɫɬɨɬɚ ɜɨɥɧɵ ɌɆ01 ɢɦɟɟɬ ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɨɪɞɢɧɚɬɵ ГН, ɢɡɦɟɧɹɹɫɶ ɜ 
ɢɧɬɟɪɜɚɥɟ ɱɚɫɬɨɬ γ,4β…γ,β6 ȽȽɰ. ɇɚ ɪɢɫ.4 ɩɪɢɜɟ-
ɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɜɨɥɧɵ ɌɆ01 ɩɪɢ ɪɚɡɧɨɦ ɦɟɫɬɨɩɨ-
ɥɨɠɟɧɢɢ ɞɢɚɮɪɚɝɦɵμ ГНοβ4, γ0 ɢ γγ ɫɦ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵμ γ, 4βν γ,41 ɢ γ,β7 
ȽȽɰ. ɂɡ ɪɢɫ. 4 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ГН ɩɭɱ-
ɧɨɫɬɢ ɜɨɥɧɵ ɌɆ01 ɜ ɨɛɥɚɫɬɢ ɤɚɬɨɞɚ ɦɟɧɹɸɬ ɦɟ-
ɫɬɨɩɨɥɨɠɟɧɢɟ ɜ ɢɧɬɟɪɜɚɥɟ 0../2 ,  – ɞɥɢɧɚ ɫɬɨɹ-
ɱɟɣ ɜɨɥɧɵ, ɱɬɨ ɫɪɚɜɧɢɦɨ ɫ ɲɢɪɢɧɨɣ ɷɦɢɬɬɟɪɚ ɢ 
ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɨɧ-
ɧɨɝɨ ɩɭɱɤɚ ɫ ɜɨɥɧɨɣ. 
 
Ɍɚɛɥɢɰɚ 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɨɥ-
ɧɵ ɌɆ01 ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɢɚɮɪɚɝɦɵ 

ГН, ɫɦ 24 27 30 33 36  
f, ȽȽɰ 3,42 3,26 3,41 3,27 3,4 

 

 
Ɋɢɫ. 4. ɋɬɪɭɤɬɭɪɚ ɜɨɥɧɵ ɌɆ01 ɩɪɢ ɪɚɡɧɨɦ ɩɨɥɨ-

ɠɟɧɢɢ ɞɢɚɮɪɚɝɦɵ 

 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ ɬɪɢɨɞɚ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɧɚ ɪɟɡɨɧɚɧɫɧɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧɵ ɌɆ01 ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
ɨɤɚɡɵɜɚɟɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɢɚɮɪɚɝɦɵ ɩɪɢ ɧɟɨɞ-
ɧɨɪɨɞɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɟɪɟɞɚɸɳɟɣ ɥɢɧɢɢ. ɉɨɷɬɨɦɭ 
ɜ β-ɯ ɦɟɪɧɨɦ ɤɨɞɟ (ɄȺɊȺɌ) ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɝɟɧɟ-
ɪɚɰɢɹ ɢɡɥɭɱɟɧɢɹ ɨɬɪɚɠɚɬɟɥɶɧɨɝɨ ɬɪɢɨɞɚ ɩɪɢ ɪɚɡ-
ɧɨɦ ɩɨɥɨɠɟɧɢɢ ɞɢɚɮɪɚɝɦɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɟɡ 
ɩɟɪɟɦɵɱɤɢ)ν ГН οβ6,5 …γ6 ɫɦ. Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, 
ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɪɟɡɨɧɚɧɫɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɳɧɨ-
ɫɬɢ ɢɡɥɭɱɟɧɢɹ ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɢɚɮɪɚɝɦɵ, 
ɦɚɤɫɢɦɭɦɵ ɩɨɥɭɱɟɧɵ ɩɪɢ ГН οβκ ɢ γβ,5 ɫɦ. ɇɚ 
ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɩɟɤɬɪɵ ɱɚɫɬɨɬ ɦɨɳɧɨɫɬɢ 
ɢɡɥɭɱɟɧɢɹ ɞɥɹ ГНοβκ ɢ γ1 ɫɦ, ɦɨɳɧɨɫɬɶ ɢɡɥɭɱɟ-
ɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɷɬɢɦ ɫɩɟɤɬɪɚɦ, γ00 ɢ β00 
Ɇȼɬ. ɍɲɢɪɟɧɢɟ ɫɩɟɤɬɪɚ (ɪɢɫ. 5 ɛ) ɨɛɭɫɥɨɜɥɟɧɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ ɫ ɜɵɫɲɢɦɢ 
ɦɨɞɚɦɢ ɪɟɡɨɧɚɧɫɧɨɣ ɫɢɫɬɟɦɵ. 

 
ɚ   ɛ 

Ɋɢɫ. 5. ɋɩɟɤɬɪ ɱɚɫɬɨɬ ɦɨɳɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɤɨɚɤ-
ɫɢɚɥɶɧɨɝɨ ɬɪɢɨɞɚ ɩɪɢ ɩɨɥɨɠɟɧɢɢ ɞɢɚɮɪɚɝɦɵ 

ГНοβκ ɫɦ (ɚ) ɢ ГНο γ1 ɫɦ (ɛ) 
 
Ɂɚɤɥɸɱɟɧɢɟ 
ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɤɨɚɤ-

ɫɢɚɥɶɧɨɦ ɜɢɪɤɚɬɨɪɟ ɫɟɥɟɤɰɢɸ ɦɨɞ ɦɨɠɧɨ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɞɢɚɮɪɚɝɦɵ. Ɉɫɧɨɜɧɵɟ ɦɨ-
ɞɵ ɜɢɪɤɚɬɨɪɚ – ɷɬɨ ɌɆ01 ɢ Ɍȿ11. ɉɪɢ ɚɡɢɦɭɬɚɥɶ-
ɧɨɣ ɫɢɦɦɟɬɪɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ ɝɟɧɟɪɚɰɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɜɨɥɧɟ ɬɢɩɚ ɌɆ01, ɩɪɢ ɚɡɢɦɭɬɚɥɶɧɨɣ 
ɧɟɫɢɦɦɟɬɪɢɢ ɩɭɱɤɚ ɧɚ ɜɨɥɧɟ Ɍȿ11. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ 
ɜɢɪɤɚɬɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɜɨɥɧɵ 
ɌɆ01 ɢ ɦɨɳɧɨɫɬɶ ɢɡɥɭɱɟɧɢɢ ɢɦɟɸɬ ɩɟɪɢɨɞɢɱɟ-
ɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɩɨɥɨɠɟɧɢɹ ɞɢɚɮɪɚɝɦɵ ГН ɢ 
ɪɟɡɨɧɚɧɫɧɵɣ ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɬ ɱɚɫɬɨɬɵ 
ɝɟɧɟɪɚɰɢɢ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ГН ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɪɟɡɨɧɚɧɫɧɨɣ ɫɢɫɬɟɦɵ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
γ,4β…γ,β6 ȽȽɰ.  

Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɛɥɚɝɨɞɚɪɧɨɫɬɶ Ʉɨɜɚɥɶ Ɍ.ȼ. ɡɚ 
ɩɨɦɨɳɶ ɜ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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ȼɜɟɞɟɧɢɟ 
Ɉɞɧɨɣ ɢɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɨɫɥɟɠɢɜɚɧɢɹ ɫɟɣ-

ɫɦɢɱɟɫɤɢɯ ɜɨɥɧ ɹɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɮɢɤɫɢɪɨ-
ɜɚɧɧɵɯ ɜɨɥɧ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɜ ɫɟɣɫɦɨ-
ɪɚɡɜɟɞɤɟ ɩɪɟɞɥɨɠɟɧ ɪɹɞ ɦɟɬɨɞɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ 
ɤɚɱɟɫɬɜɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɩɪɟɢɦɭɳɟ-
ɫɬɜɟɧɧɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɝɧɚɥɨɜ. 
ȼ ɬɨɠɟ ɜɪɟɦɹ, ɜ ɫɥɨɠɧɵɯ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɮɚɡɨɱɚɫɬɨɬɧɵɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ (Ɏɑɏ) ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɡɧɚɱɢɬɟɥɶɧɨ 
ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ. ȼ ɮɚɡɭ 
ɫɢɝɧɚɥɚ, ɬɨɱɧɟɟ ɜ ɫɥɨɠɧɵɣ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɮɚɡɨ-
ɜɨɝɨ ɫɩɟɤɬɪɚ, ɦɨɠɟɬ ɛɵɬɶ ɡɚɥɨɠɟɧɚ ɢɧɮɨɪɦɚɰɢɹ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɜɵɞɟɥɹɬɶ ɫɢɝ-
ɧɚɥɵ ɢɡ ɩɨɦɟɯ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢɯ ɩɚɪɚɦɟɬ-
ɪɨɜ.  

ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɟɪɟɣɞɟɦ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɨɜ ɩɨ ɢɧɮɨɪɦɚɰɢɢ, ɢɡɜɥɟɤɚɟ-
ɦɨɣ ɢɡ Ɏɑɏ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɜɨɥɧ. 

 
Ɏɚɡɨɱɚɫɬɨɬɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɫɟɣɫɦɢɱɟɫɤɢɯ 

ɫɢɝɧɚɥɨɜ 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦ ɡɧɚɱɟɧɢɢ l 

ɢɦɟɟɬɫɹ ɭɱɚɫɬɨɤ ɫɟɣɫɦɢɱɟɫɤɨɣ ɬɪɚɫɫɵ x(k), ɤɨɬɨ-
ɪɵɣ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɬɨɥɶɤɨ ɩɨɦɟɯɭ ȟ(t) ɢɥɢ ɚɞ-
ɞɢɬɢɜɧɭɸ ɫɦɟɫɶ ɫɢɝɧɚɥɚ S(t) ɢ ɩɨɦɟɯɢ ȟ(t).  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɨɞɟɥɟɣ ɫɟɣɫɦɨɝɪɚɦɦ ɢ ɨɬɞɟɥɶ-
ɧɵɯ ɫɟɣɫɦɨɢɦɩɭɥɶɫɨɜ ɩɪɢɦɟɦμ S(t) =  Sd(T), ɝɞɟ 
Sd(T) - ɦɧɨɠɟɫɬɜɨ ɫɢɝɧɚɥɨɜ ɨɝɪɚɧɢɱɟɧɧɨɣ ɞɥɢ-
ɬɟɥɶɧɨɫɬɢν ȟ(t) - ɫɬɚɰɢɨɧɚɪɧɚɹ ɝɚɭɫɫɨɜɚ ɩɨɦɟɯɚ, 
ɢɦɟɸɳɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ࢼȟ

2 Rȟ(Ĳ). 
Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɩɪɨɰɟ-

ɞɭɪɭ ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɨɜ, ɤɨɝɞɚ ɨɩɬɢɦɚɥɶɧɨɣ 
ɨɛɪɚɛɨɬɤɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɨɥɶɤɨ Ɏɑɏ ɚɧɚɥɢɡɢɪɭɟ-
ɦɨɝɨ ɭɱɚɫɬɤɚ ɫɟɣɫɦɨɬɪɚɫɫɵ. 

 
Ɉɩɬɢɦɚɥɶɧɨɟ ɮɚɡɨɱɚɫɬɨɬɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ 

ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 
Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɭɫɥɨɜɢɹ Ⱦɢɪɢɯɥɟ ɜɵɩɨɥɧɹ-

ɸɬɫɹ. Ɍɨɝɞɚ ɩɪɟɞɫɬɚɜɢɦ ɮɭɧɤɰɢɢ ȟ(t), S(t) ɢ x(t) =  
S(t)+  ȟ(t) ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ T ɜ ɱɚɫɬɨɬɧɨɣ ɨɛ-
ɥɚɫɬɢ ȍ ɫ ɩɨɦɨɳɶɸ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟμ 

2

2

{ ( )} ( ) ;

T

j t

T

F t t e dt 



   
 

2

2

{ ( )} ( ) ;

T

j t

T

F s t s t e dt 



 
              (1) 

2

2

{ ( )} ( ) ,   

T

j t

T

F x t t e dt 



   
 

ɝɞɟ F – ɫɢɦɜɨɥ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟν ȍ – ɨɛ-
ɥɚɫɬɶ ɱɚɫɬɨɬ, ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɨɫɧɨɜɧɚɹ ɷɧɟɪɝɢɹ 
ɫɢɝɧɚɥɚ. 

ȼɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹμ 
Im[ { ( )}]

( ) 2
Re[ { ( )}]s

F S t
arctg n

F S t
      – Ɏɚɡɨɱɚɫɬɨɬɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ (Ɏɑɏ) ɫɢɝɧɚɥɚν 
Im[ { ( )}]

( ) 2
Re[ { ( )}]

F t
arctg n

F t


    


 – Ɏɑɏ ɩɨɦɟɯɢν 

Im[ { ( )}]
( ) 2

Re[ { ( )}]x

F x t
arctg n

F x t
      – Ɏɑɏ ɫɦɟɫɢ 

ɫɢɝɧɚɥɚ ɫ ɩɨɦɟɯɨɣν 
Ɍɟɩɟɪɶ, ɫ ɭɱɟɬɨɦ ɢɦɟɸɳɟɣɫɹ ɚɩɪɢɨɪɧɨɣ ɢɧ-

ɮɨɪɦɚɰɢɢ, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɮɚɡɨɱɚ-
ɫɬɨɬɧɨɝɨ ɤɪɢɬɟɪɢɹ ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɚ, ɢɫɩɨɥɶ-
ɡɭɟɦ ɦɟɬɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ, ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ 
ɫɥɟɞɭɸɳɟɟ ɨɬɧɨɲɟɧɢɟμ 
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ɝɞɟ 

1 2 1( ( ), ( ),..., ( ) )m mW H       – m-ɦɟɪɧɚɹ 
ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ Ɏɑɏ ɫɦɟɫɢ ɨɬ 
Ɏɑɏ ɫɢɝɧɚɥɚ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɜɟɪɧɚ ɝɢɩɨɬɟ-
ɡɚ H1 (ɫɢɝɧɚɥ ɟɫɬɶ)ν 

 1 2 0( ), ( ),..., ( )m mW H         – m-ɦɟɪɧɚɹ 


