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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

 ɋɚɦɱɟɧɤɨ ɋ.ȼ., Ʌɸɬɢɤɨɜɚ Ɍ.Ⱥ., Ɍɪɟɬɶɹɤɨɜɚ ɇ.ɋ. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɜɨɣɫɬɜ ɦɚɝɧɟɡɢɚɥɶɧɵɯ ɜɹɠɭɳɢɯ ɨɬ 4.

ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɬɜɨɪɢɬɟɥɹ ɢ ɜɢɞɚ ɞɨɛɚɜɨɤ // ɇɚɭɱɧ. – ɬɟɯɧ. ɪɟɮ. ɫɛ. ȼɇɂɂɗɋɆ. ɐɟɦɟɧɬɧɚɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ., 2002. – ʋ 2. – ɋ. 9–17. 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɅɂəɇɂə ɉɊɈɐȿɋɋȺ ɄɊɂɋɌȺɅɅɂɁȺɐɂɂ ɇȺ ɏɂɆɂɑȿɋɄɍɘ 

ɍɋɌɈɃɑɂȼɈɋɌɖ ɋɌȿɄɅɈɄɊɂɋɌȺɅɅɂɑȿɋɄɂɏ ɉɈɄɊɕɌɂɃ ȾɅə ɋɌɈɆȺɌɈɅɈȽɂɂ 

ȼ.ȼ. Ʉɥɢɦɨɜɚ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɮɟɫɫɨɪ Ɍ.Ⱥ. ɏɚɛɚɫ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɇɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɫɴɟɦɧɵɯ ɡɭɛɧɵɯ ɩɪɨɬɟɡɨɜ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɜɢɞɨɦ ɨɪɬɨɩɟɞɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɨɡɪɨɫɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɛɟɡɦɟɬɚɥɥɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɉɪɨɱɧɨɫɬɶ ɢ 
ɧɚɞɟɠɧɨɫɬɶ ɬɚɤɢɯ ɩɪɨɬɟɡɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɜɨɣɫɬɜɚɦɢ, ɤɚɤ ɦɟɬɚɥɥɚ, ɬɚɤ ɢ ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ, 
ɱɬɨ ɜ ɰɟɥɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɧɫɬɪɭɤɰɢɸ ɡɭɛɧɨɝɨ ɩɪɨɬɟɡɚ ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɬɜɟɱɚɸɳɭɸ ɤɥɢɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɥɟɱɟɧɢɸ ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɬɪɚɬɨɣ ɡɭɛɨɜ Д4,γЖ. ɉɪɢ 
ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɨɪɚɛɨɬɤɟ ɡɭɛɧɵɯ ɩɪɨɬɟɡɨɜ ɨɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ, 
ɧɚɪɹɞɭ ɫ ɭɞɨɛɫɬɜɨɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɩɪɨɬɟɡɚ, ɹɜɥɹɟɬɫɹ ɟɝɨ ɝɚɪɦɨɧɢɱɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ. 

ȼ ɯɨɞɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɭɛɧɵɯ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɡɢɰɢɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɨɞɥɨɠɤɭ ɩɨɫɥɨɣɧɨ 
ɩɨɤɪɵɜɚɸɬ ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɢ ɩɨɨɱɟɪɟɞɧɨ ɨɛɠɢɝɚɸɬ. ɉɪɢ ɷɬɨɦ ɫɬɟɤɥɨɤɟɪɚɦɢɱɟɫɤɢɟ 
ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɬɟɪɦɢɱɟɫɤɨɟ ɥɢɧɟɣɧɨɟ 
ɪɚɫɲɢɪɟɧɢɟ. Ɍɚɤɠɟ ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɦɚɬɨɥɨɝɢɢ ɞɨɥɠɟɧ 
ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɜɫɟɦ ɜɨɡɦɨɠɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɫɪɟɞɵ ɩɨɥɨɫɬɢ ɪɬɚ (ɛɵɬɶ ɯɢɦɢɱɟɫɤɢ ɫɬɨɣɤɢɦ ɤ ɚɝɪɟɫɫɢɜɧɵɦ 
ɫɪɟɞɚɦ) ДβЖ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɬɪɟɛɭɟɬ ɢɡɭɱɟɧɢɹ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɤɪɵɬɢɣ ɜ ɤɨɧɬɚɤɬɟ ɫ ɚɝɪɟɫɫɢɜɧɨɣ 
(ɤɢɫɥɨɣ) ɫɪɟɞɨɣ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɨ ɬɚɤɠɟ ɢɡɭɱɟɧɢɟ ɮɚɡɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ  ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ  
ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ.  

Ɉɞɧɨɣ ɢɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɢɥɢɤɚɬɧɵɯ ɪɚɫɩɥɚɜɨɜ ɹɜɥɹɟɬɫɹ ɢɯ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɢ ɛɵɫɬɪɨɦ 
ɨɯɥɚɠɞɟɧɢɢ ɩɟɪɟɯɨɞɢɬɶ ɜ ɫɬɟɤɥɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ. ɉɪɢ ɫɬɟɤɥɨɜɚɧɢɢ ɪɚɫɩɥɚɜɚ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɢɡɦɟɧɟɧɢɟ 
ɟɝɨ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤμ ɷɧɬɚɥɶɩɢɢ, ɨɛɴɟɦɚ, ɚ ɬɚɤɠɟ ɢɯ ɩɪɨɢɡɜɨɞɧɵɯ – ɬɟɩɥɨɟɦɤɨɫɬɢ ɢ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ Д1Ж.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɢɫɫɥɟɞɭɟɦɵɟ ɩɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɜɚɪɤɢ ɫɦɟɫɢ 
ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 1βγ0 - 1250 0ɋ ɫ ɜɵɞɟɪɠɤɨɣ ɩɪɢ ɤɨɧɟɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ γ0-θ0 ɦɢɧɭɬ ɢ 
ɡɚɤɚɥɟɧɧɵɯ ɜ ɜɨɞɟ, ɢɦɟɸɬ ɚɦɨɪɮɧɭɸ ɫɬɪɭɤɬɭɪɭ (ɫɬɟɤɥɨ), ɫ ɞɨɥɟɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɮɚɡɵ (ɥɟɣɰɢɬ) ɜ ɬɨɱɤɟ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɧɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦɟ (ɪɢɫ.1 ɚ).  

 

 
Ɋɢɫ.1 Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ ɫɨɫɬɚɜɚ ɧɚɡɧɚɱɟɧɢɹ «ɞɟɧɬɢɧ», ɫɜɚɪɟɧɧɨɝɨ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1250 ɝɪɚɞɭɫɨɜ: 

ɚ) ɛɟɡ ɜɚɤɭɭɦɧɨɣ ɨɛɪɚɛɨɬɤɢ (ɚɦɨɪɮɧɚɹ ɫɬɪɭɤɬɭɪɚ), ɛ) ɩɨɫɥɟ ɨɞɧɨɤɪɚɬɧɨɝɨ ɨɛɠɢɝɚ ɜ ɜɚɤɭɭɦɟ ɩɪɢ 920 ɨɋ 
 
ɉɪɢ ɨɛɠɢɝɟ ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɤɪɵɬɢɣ ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ ɜɚɤɭɭɦɚ (ɩɪɢ Ɍɨɛɠ.=λβ0 ɨɋ) ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɩɨɞɥɨɠɤɟ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɫɩɥɚɜɚ ɧɢɤɟɥɢɞɚ ɬɢɬɚɧɚ NiTi, ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 
(ɥɟɣɰɢɬ). ɉɪɢ ɷɬɨɦ ɚɛɫɨɥɸɬɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ (Iɚɛɫ) ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɢɤɚ ɥɟɣɰɢɬɚ (hkl - 400) ɧɟɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ (γγ0γ ɢɦɩ/ɫ - γγη1 ɢɦɩ/ɫ) (ɪɢɫ.1 ɚ, 1 ɛ). ɉɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɨɛɠɢɝɚɯ ɜ ɜɚɤɭɭɦɟ, ɚɛɫɨɥɸɬɧɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ (Iɚɛɫ) ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɟɮɥɟɤɫɨɜ ɥɟɣɰɢɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɥɚɜɧɨ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɢ ɨ ɩɥɚɜɧɨɦ 
ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɱɬɨ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɨɬɫɥɨɟɧɢɸ ɩɨɤɪɵɬɢɹ ɨɬ ɩɨɞɥɨɠɤɢ, ɧɨ 
ɧɟɫɤɨɥɶɤɨ ɫɧɢɠɚɟɬ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɫ ɧɢɦ (ɪɢɫ.β ɚ).  

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɯɢɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɤɪɵɬɢɣ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ, 
ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɨɛɪɚɛɨɬɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢμ 1-ɹ ɝɪɭɩɩɚ (ɨɛɪɚɡɟɰ ɫɪɚɜɧɟɧɢɹ) – ɷɬɨ ɫɬɟɤɥɚ, ɫɜɚɪɟɧɧɵɟ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1βη0 ɨɋ ɧɚ ɜɨɡɞɭɯɟ (ɢɫɯɨɞɧɵɟ ɨɛɪɚɡɰɵ) (ɪɢɫ.γ ɚ)ν 2-ɹ - ɫɬɟɤɥɚ, ɫɜɚɪɟɧɧɵɟ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 1βη0 ɨɋ, ɢ ɩɪɨɬɪɚɜɥɟɧɧɵɟ ɜ 4% ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɟ (ɪɢɫ.γ ɛ)ν γ-ɹ - ɫɬɟɤɥɚ, ɫɜɚɪɟɧɧɵɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
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ɋȿɄɐɂə 10. ɄɈɆɉɅȿɄɋɇɈȿ ɂɋɉɈɅɖɁɈȼȺɇɂȿ ɉɊɂɊɈȾɇɈȽɈ 
ɆɂɇȿɊȺɅɖɇɈȽɈ ɋɕɊɖə 

1250 ɨɋ ɧɚ ɜɨɡɞɭɯɟ, ɩɨɞɜɟɪɝɧɭɬɵɟ ɨɛɠɢɝɭ ɧɚ ɩɨɞɥɨɠɤɟ ɦɟɬɚɥɥɚ ɜ ɜɚɤɭɭɦɟ ɩɪɢ Ɍ=880 ɨɋ ɢ ɩɪɨɬɪɚɜɥɟɧɧɵɟ ɜ 4% 
ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɟ (ɪɢɫ.β ɛ). 

 

 
Ɋɢɫ.2: ɚ) Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɮɥɟɤɫɚ ɥɟɣɰɢɬɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ 
ɛ) ɉɨɜɟɪɯɧɨɫɬɶ ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɫ ɞɨɛɚɜɤɨɣ ɜ ɢɫɯɨɞɧɭɸ ɲɢɯɬɭ 1,5 ɦɚɫ.%  CeO2 , 

ɩɨɞɜɟɪɝɧɭɬɨɝɨ ɯɢɦɢɱɟɫɤɨɦɭ ɬɪɚɜɥɟɧɢɸ (Ɍ ɫɩɟɤ.=1250 ɨɋ, Ɍ ɨɛɠ.ɜ ɜɚɤɭɭɦɟ 880 ɨɋ) 
 
ɇɚ ɫɧɢɦɤɚɯ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɜɢɞɧɵ ɡɚɦɟɬɧɵɟ ɪɚɡɥɢɱɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɣ ɢɫɫɥɟɞɭɟɦɵɯ 

ɝɪɭɩɩ ɨɛɪɚɡɰɨɜ (ɪɢɫ.βɛ, γɚ, γɛ). ȼ ɱɚɫɬɧɨɫɬɢ ɦɚɬɟɪɢɚɥ, ɩɨɞɜɟɪɝɧɭɬɵɣ ɯɢɦɢɱɟɫɤɨɦɭ ɬɪɚɜɥɟɧɢɸ (β-ɹ ɝɪɭɩɩɚ), 
ɢɦɟɟɬ ɧɚ ɫɜɨɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɟ ɧɟɪɨɜɧɨɫɬɢ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɹɦɤɢ» ɬɪɚɜɥɟɧɢɹ, ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ 
ɫɧɢɦɤɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ, ɧɟ ɤɨɧɬɚɤɬɢɪɭɟɦɨɝɨ ɫ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɨɣ (1-ɹ ɝɪɭɩɩɚ) (ɪɢɫ.γ ɚ, ɛ). Ɉ 
ɪɚɫɬɜɨɪɟɧɢɢ ɨɛɪɚɡɰɚ ɬɚɤɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɢ ɩɨɬɟɪɢ ɦɚɫɫɵ ɜ ɩɪɨɰɟɫɫɟ ɯɢɦɢɱɟɫɤɨɝɨ ɬɪɚɜɥɟɧɢɹ ɜ ɤɨɥɢɱɟɫɬɜɟ 
0,η0 %, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌɚ (ɯɢɦɢɱɟɫɤɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɩɨɬɟɪɹ ɦɚɫɫɵ ɜ ɤɢɫɥɨɦ ɪɚɫɬɜɨɪɟ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,η0%).  

 

 
Ɋɢɫ.3. ɉɨɜɟɪɯɧɨɫɬɶ ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɫ ɞɨɛɚɜɤɨɣ ɜ ɢɫɯɨɞɧɭɸ ɲɢɯɬɭ 1,5 ɦɚɫ.%  CeO2 :ɚ) 

ɦɚɬɟɪɢɚɥ ɧɟ ɩɨɞɜɟɪɝɧɭɬɵɣ ɯɢɦɢɱɟɫɤɨɦɭ ɬɪɚɜɥɟɧɢɸ (Ɍ ɫɩɟɤ.=1250 ɨɋ); ɛ)ɦɚɬɟɪɢɚɥ, ɩɨɞɜɟɪɝɧɭɬɵɣ 
ɯɢɦɢɱɟɫɤɨɦɭ ɬɪɚɜɥɟɧɢɸ (Ɍ ɫɩɟɤ.=1250 ɨɋ) 

 
ɇɚ ɫɧɢɦɤɚɯ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɣ γ-ɣ ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ, (ɪɢɫ.β ɛ) ɹɜɧɨ ɜɵɪɚɠɟɧɚ ɡɚɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɚɹ 

ɫɬɪɭɤɬɭɪɚ ɩɨɤɪɵɬɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɦɚɫɫɵ ɜ ɩɪɨɰɟɫɫɟ ɯɢɦɢɱɟɫɤɨɝɨ ɬɪɚɜɥɟɧɢɹ ɜɵɲɟ ɧɚ β0%, ɱɟɦ ɜ 
ɫɥɭɱɚɟ β-ɣ ɝɪɭɩɩɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɫɫɥɟɞɭɟɦɵɟ ɩɨɤɪɵɬɢɹ, ɢɦɟɸɳɢɟ ɚɦɨɪɮɧɭɸ ɫɬɪɭɤɬɭɪɭ (ɫɬɟɤɥɨ), ɨɤɚɡɚɥɢɫɶ ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɦɢ ɜ ɤɨɧɬɚɤɬɟ ɚɝɪɟɫɫɢɜɧɵɯ (ɤɢɫɥɵɯ) ɫɪɟɞ, ɱɟɦ ɬɟ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɮɚɡɵ 
(ɥɟɣɰɢɬɚ) ɜɵɲɟ.  
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