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ɇɚɰɢɨɧɚɥɶɧɚɹ ɦɟɞɢɰɢɧɫɤɚɹ ɚɤɚɞɟɦɢɹ ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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ɝ. Ʉɢɟɜ, ɍɤɪɚɢɧɚ 

 

ɗɇȿɊȽȿɌɂɑȿɋɄɂȿ ɇȺɊɍɒȿɇɂə 

ȼ ɗɊɂɌɊɈɐɂɌȺɏ ȼ ɉɊɈɐȿɋɋȿ ɎɈɊɆɂɊɈȼȺɇɂə 
ɅȺɌȿɇɌɇɈȽɈ ȾȿɎɂɐɂɌȺ ɀȿɅȿɁȺ  

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. ɏɪɨɧɢɱɟɫɤɢɟ ɤɪɨɜɨɩɨɬɟɪɢ ɡɚ ɫɱɟɬ ɪɟɝɭɥɹɪɧɵɯ 
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ɷɪɢɬɪɨɩɨɟɡ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɜ ɩɚɬɨɝɟɧɟɡɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɠɟɥɟɡɨɞɟɮɢɰɢɬɧɵɯ ɫɨɫɬɨɹɧɢɣ (ɀȾC) ɭ ɪɟɝɭɥɹɪɧɵɯ 
ɞɨɧɨɪɨɜ ɤɪɨɜɢ Дβ; 5; 6Ж. ɉɪɢ ɞɟɮɢɰɢɬɟ ɠɟɥɟɡɚ ɧɚɪɭɲɚɟɬɫɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɷɪɢɬɪɨɰɢɬɨɜ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ, 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɪɹɞɚ ɮɟɪɦɟɧɬɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɜɬɨɪɢɱɧɵɦ ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɹɦ Дβ; 4-6]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɝɥɢɤɨɥɢɬɢɱɟɫɤɢɣ ɩɭɬɶ ɨɤɢɫɥɟɧɢɹ ɝɥɸɤɨɡɵ ɹɜɥɹɟɬɫɹ 
ɝɥɚɜɧɵɦ ɩɨɫɬɚɜɳɢɤɨɦ ɷɧɟɪɝɢɢ ɜ ɤɥɟɬɤɚɯ Д1; γЖ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ 
ɝɥɢɤɨɥɢɬɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɜ ɷɪɢɬɪɨɰɢɬɚɯ ɡɚɜɢɫɢɬ ɨɬ ɚɤɬɢɜɧɨɫɬɢ 
ɰɟɥɨɝɨ ɤɚɫɤɚɞɚ ɮɟɪɦɟɧɬɨɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɬ ɩɭɫɤɨɜɵɯ, ɤɚɤ ɧɚɩɪɢɦɟɪ, 
2,3-ɞɢɮɨɫɮɨɝɥɢɰɟɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (β,γ-ȾɎȽ) – ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 
ɦɚɪɤɟɪɚ ɝɢɩɨɤɫɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ. ɇɟɫɦɨɬɪɹ ɧɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ 
ɡɧɚɱɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɨɫɬɚɸɬɫɹ ɧɟ ɢɡɭɱɟɧɧɵɦɢ 
ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɫ ɟɝɨ ɭɱɚɫɬɢɟɦ ɜ ɷɪɢɬɪɨɰɢɬɚɯ 
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ɉɢɫɤɭɧ ȼ. ȼ., ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 

ɤɥɢɧɢɱɟɫɤɨɣ ɚɧɚɬɨɦɢɢ ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɯɢɪɭɪɝɢɢ 

Ɋɭɫɚɧɨɜ Ɉ. Ⱦ., ɋɨɤɨɥ Ⱥ. Ⱥ., ɫɬɭɞɟɧɬɵ 

III-ɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ 

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɝ. ɏɚɪɶɤɨɜ, ɍɤɪɚɢɧɚ 

 

ȺɆɉɍɌȺɐɂə ɉȿɊȿȾɇȿȽɈ ɈɌȾȿɅȺ ɋɌɈɉɕ 

ɍ ȻɈɅɖɇɕɏ ɋ ɇȿɄɊɈɌɂɑȿɋɄɂɆɂ əȼɅȿɇɂəɆɂ 

ɉɊɂ ɇȿɃɊɈɉȺɌɂɑȿɋɄɈɃ ɎɈɊɆȿ 

ɋɂɇȾɊɈɆȺ ȾɂȺȻȿɌɂɑȿɋɄɈɃ ɋɌɈɉɕ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɩɨ ɞɚɧɧɵɦ ȼɈɁ, ɨɤɨɥɨ γ60 ɦɥɧ ɥɸɞɟɣ 
ɛɨɥɶɧɵ ɫɚɯɚɪɧɵɦ ɞɢɚɛɟɬɨɦ. ɋɭɳɟɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɤɨɥɢɱɟɫɬɜɚ ɛɨɥɶɧɵɯ. Ɉɞɧɢɦ ɢɡ ɨɫɥɨɠɧɟɧɢɣ ɷɬɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɫɢɧɞɪɨɦ ɞɢɚɛɟɬɢɱɟɫɤɨɣ ɫɬɨɩɵ, ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ 
ɜɨɫɩɚɥɢɬɟɥɶɧɵɦ ɢ ɧɟɤɪɨɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦɢ. ɉɪɢ ɧɟɣɪɨɩɚɬɢɱɟɫɤɨɣ 
ɮɨɪɦɟ ɫɢɧɞɪɨɦɚ ɞɢɚɛɟɬɢɱɟɫɤɨɣ ɫɬɨɩɵ (ɨɤɨɥɨ 7β% ɫɥɭɱɚɟɜ) ɹɡɜɵ 
ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɜɨ ɜɫɟɯ ɨɬɞɟɥɚɯ ɫɬɨɩɵ, ɜɤɥɸɱɚɹ ɩɥɸɫɧɟɜɵɣ ɢ 
ɮɚɥɚɧɝɨɜɵɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɟɱɟɧɢɹ, ɬɟɱɟɧɢɟ ɛɨɥɟɡɧɢ ɦɨɠɟɬ 
ɭɫɭɝɭɛɥɹɬɶɫɹ ɨɱɚɝɚɦɢ ɧɟɤɪɨɡɚ ɬɤɚɧɟɣ, ɢɧɮɟɤɰɢɟɣ ɢ ɨɫɬɟɨɚɪɬɪɨ- 

ɩɚɬɢɟɣ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɫɬɟɣ ɢ 
ɫɭɫɬɚɜɨɜ ɫɬɨɩ. ɉɪɢ ɧɟɤɪɨɬɢɡɚɰɢɢ ɮɚɥɚɧɝɨɜɨɝɨ ɢ ɱɚɫɬɢɱɧɨ ɩɥɸɫ- 

ɧɟɜɨɝɨ ɨɬɞɟɥɨɜ ɫɬɨɩɵ ɨɩɟɪɚɰɢɟɣ ɜɵɛɨɪɚ ɹɜɥɹɟɬɫɹ ɚɦɩɭɬɚɰɢɹ 
ɩɟɪɟɞɧɟɝɨ ɨɬɞɟɥɚ ɫɬɨɩɵ.  
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ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɧɚɦɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 
ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɨ ɜɢɞɚɯ ɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɢɤɚɯ ɚɦɩɭɬɚɰɢɣ 
ɧɢɠɧɢɯ ɤɨɧɟɱɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɩɨɤɚɡɚɧɢɹɯ ɤ ɢɯ ɩɪɨɜɟɞɟɧɢɸ. 

Ɉɩɟɪɚɰɢɸ ɧɚɱɢɧɚɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɫɤɭɬɚ ɧɚ ɩɨɞɨɲɜɟɧɧɨɣ ɢ 
ɞɨɪɫɚɥɶɧɨɣ ɱɚɫɬɹɯ ɫɬɨɩɵ. ɉɨɞɨɲɜɟɧɧɵɣ ɥɨɫɤɭɬ ɞɨɥɠɟɧ ɧɟɦɧɨɝɨ 
ɡɚɯɨɞɢɬɶ ɡɚ ɝɪɚɧɢɰɭ ɧɚɱɚɥɚ ɫɟɫɚɦɨɜɢɞɧɵɯ ɤɨɫɬɟɣ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ 
ɪɚɫɫɟɱɟɧɢɟɦ ɩɨɞɨɲɜɟɧɧɨɝɨ ɚɩɨɧɟɜɪɨɡɚ ɫɬɨɩɵ. Ⱦɨɪɫɚɥɶɧɵɣ ɪɚɡɪɟɡ 
ɞɨɥɠɟɧ ɩɪɨɧɢɤɚɬɶ ɞɨ ɤɨɫɬɢ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ ɩɨ ɒɚɪɩɭ 
(ɩɥɸɫɧɟɜɚɹ ɚɦɩɭɬɚɰɢɹ ɫɬɨɩɵ) ɩɟɪɟɩɢɥɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɥɸɛɨɦ 
ɭɪɨɜɧɟ ɩɥɸɫɧɟɜɵɯ ɤɨɫɬɟɣ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ. Ⱦɚɧɧɵɣ 
ɬɢɩ ɨɩɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɜɵɝɨɞɧɵɦ ɜ ɚɧɚɬɨɦɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ 
ɩɥɚɧɟ, ɬ. ɤ. ɧɟ ɧɚɪɭɲɚɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɞɢɫɬɚɥɶɧɵɯ ɬɨɱɟɤ ɩɪɢɤɪɟɩ- 

ɥɟɧɢɹ ɫɭɯɨɠɢɥɢɣ ɦɵɲɰ ɝɨɥɟɧɢ ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɧɟ ɧɚɪɭɲɚɟɬɫɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɭɥɶɬɢ. ɇɚ ɤɚɠɞɨɦ 
ɷɬɚɩɟ ɨɩɟɪɚɰɢɢ ɯɢɪɭɪɝ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɵɣ ɝɟɦɨɫɬɚɡ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɦɚɫɫɢɜɧɨɝɨ ɤɪɨɜɨɬɟɱɟɧɢɹ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɚɦɩɭɬɚɰɢɢ ɩɨ Ʌɢɫɮɪɚɧɤɭ (ɩɥɸɫɧɟ-ɩɪɟɞɩɥɸɫɧɟɜɚɹ ɚɦɩɭɬɚɰɢɹ ɫɬɨɩɵ) 
ɨɫɬɪɨ ɪɚɫɫɟɤɚɸɬ ɫɭɫɬɚɜɧɭɸ ɤɚɩɫɭɥɭ β-4-ɝɨ Ʌɢɫɮɪɚɧɤɨɜɚ ɫɭɫɬɚɜɚ, ɚ  
5-ɸ ɢɫɫɟɤɚɸɬ ɫ ɭɱɟɬɨɦ ɨɫɬɚɜɥɟɧɢɹ ɦɟɫɬɚ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ 
ɫɭɯɨɠɢɥɢɹ ɤɨɪɨɬɤɨɣ ɦɚɥɨɛɟɪɰɨɜɨɣ ɦɵɲɰɵ. Ⱦɚɥɟɟ ɜɫɤɪɵɜɚɸɬ 
ɬɚɪɡɚɥɶɧɵɣ ɤɚɧɚɥ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɤɫɢɦɚɥɶɧɨ ɩɟɪɟɪɟɡɚɸɬ ɞɥɢɧɧɵɟ 
ɦɵɲɰɵ-ɫɝɢɛɚɬɟɥɢ ɜɫɟɯ ɩɚɥɶɰɟɜ ɫɬɨɩɵ (ɜɤɥɸɱɚɹ ɛɨɥɶɲɨɣ ɩɚɥɟɰ). 
Ɇɨɛɢɥɢɡɭɸɬ ɫɭɯɨɠɢɥɢɹ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɬɹɝɢɜɚɸɬ ɜ ɨɛɥɚɫɬɶ ɪɚɧɵ. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɭɲɢɜɚɧɢɟ ɪɚɧɵ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɤɭɥɶɬɢ. ɉɨɞɨɲɜɟɧɧɵɣ ɥɨɫɤɭɬ ɯɢɪɭɪɝ ɭɤɨɪɚɱɢɜɚɟɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ 
ɛɭɞɟɬ ɥɢɤɜɢɞɢɪɨɜɚɧ ɢɡɛɵɬɨɤ ɤɨɠɢ. Ɉɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ 
ɬɟɦ, ɱɬɨɛɵ ɧɟ ɨɛɪɚɡɨɜɚɥɨɫɶ ɢɡɛɵɬɨɱɧɨɟ ɧɚɬɹɠɟɧɢɟ ɤɨɠɢ. Ⱦɚɥɟɟ 
ɫɥɟɞɭɟɬ ɜɵɯɨɞ ɢɡ ɨɩɟɪɚɰɢɢ. ȼ ɪɚɧɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɪɟɧɚɠɧɚɹ 
ɫɢɫɬɟɦɚ ɢ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɬɭɝɚɹ ɩɨɜɹɡɤɚ, ɤɨɬɨɪɚɹ ɩɨ ɢɫɬɟɱɟɧɢɸ 1β ɱɚ- 

ɫɨɜ ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɦɹɝɤɭɸ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɩɨɫɬɟɥɶɧɵɣ 
ɪɟɠɢɦ, ɛɟɥɤɨɜɨɟ ɩɢɬɚɧɢɟ, ɨɛɢɥɶɧɨɟ ɩɢɬɶɟ. Ɇɟɞɢɤɚɦɟɧɬɨɡɧɨɟ ɥɟɱɟɧɢɟ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɜɟɞɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɪɚɡɜɢɬɢɹ ɢɧɮɟɤɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɞɚɱɚ ɤɪɨɜɟɪɚɡɠɢɠɚɸɳɢɯ 
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ɩɪɟɩɚɪɚɬɨɜ: ɚɧɬɢɚɝɪɟɝɚɧɬɨɜ ɢ ɚɧɬɢɤɨɚɝɭɥɹɧɬɨɜ. ɉɨɫɬɨɩɟɪɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɬɪɨɥɟɦ ɡɚ ɭɪɨɜɧɟɦ ɫɚɯɚɪɚ ɜ ɤɪɨɜɢ 
ɛɨɥɶɧɨɝɨ, ɤɨɧɬɪɨɥɟɦ ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɥɢɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɤɪɨɜɢ ɢ 
ɦɨɱɢ, ɟɠɟɞɧɟɜɧɚɹ ɪɟɜɢɡɢɹ ɪɚɧɵ ɢ ɡɚɦɟɧɚ ɩɨɜɹɡɤɢ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɟɟ: 
ɚɦɩɭɬɚɰɢɹ ɩɟɪɟɞɧɟɝɨ ɨɬɞɟɥɚ ɫɬɨɩɵ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 
ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɨɱɚɝ ɢɧɮɟɤɰɢɢ ɢ ɧɟɤɪɨɡɚ ɬɤɚɧɟɣ, ɫɨɯɪɚɧɢɬɶ ɨɩɨɪɨɫɩɨ- 

ɫɨɛɧɨɫɬɶ ɤɭɥɶɬɢ, ɢɡɛɟɠɚɬɶ ɩɨɥɧɨɣ ɢɧɜɚɥɢɞɢɡɚɰɢɢ ɛɨɥɶɧɨɝɨ. Ȼɨɥɶɧɵɟ 
ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɨɬɟɡɚ ɫɬɨɩɵ ɩɨɫɥɟ ɜɵɩɢɫɤɢ ɢ 
ɩɨɥɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɰɢɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɜɢɞ 
ɚɦɩɭɬɚɰɢɢ ɢɦɟɟɬ ɬɚɤɠɟ ɦɟɧɶɲɭɸ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɥɧɵɦ ɭɞɚɥɟɧɢɟɦ 
ɧɢɠɧɟɣ ɤɨɧɱɧɨɫɬɢ, ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɨɥɝɢɣ 
ɩɨɫɬɨɩɟɪɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ.  
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