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ɊȿɎȿɊȺɌ 

 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 

ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɪɚɞɢɨɧɭɤɥɢɞɧɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɨɩɭɯɨɥɟɜɵɯ ɩɨɪɚɠɟɧɢɣ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ» ɫɨɞɟɪɠɢɬ 48 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 15 ɪɢɫɭɧɤɨɜ, 5 ɮɨɪɦɭɥ, 7 ɬɚɛɥɢɰ, ɫɫɵɥɤɢ ɧɚ 30 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɊȺȾɂɈɎȺɊɆȺɐȿȼɌɂɑȿɋɄɂɃ ɅȿɄȺɊɋɌȼȿɇɇɕɃ ɉɊȿɉȺɊȺɌ, 

ɊȺȾɂɈɇɍɄɅɂȾɇȺə ȾɂȺȽɇɈɋɌɂɄȺ ɉɈɁɂɌɊɈɇɇɈ-ɗɆɂɋɋɂɈɇɇȺə 

ɌɈɆɈȽɊȺɎɂə, ɊȺɄ ɉɊȿȾɋɌȺɌȿɅɖɇɈɃ ɀȿɅȿɁɕ, ɊȺȾɂɈɇɍɄɅɂȾ, 

ɋɂɇɌȿɁ.  

ɐɟɥɶ ɪɚɛɨɬɵ - ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ, ɨɰɟɧɤɚ ɫɜɨɣɫɬɜ, ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ 

ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɨɜɵɯ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɧɚ ɩɪɢɦɟɪɟ ɪɚɛɨɬɵ ɐɟɧɬɪɚ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ ɎȽȻɍ 

ɎɋɇɄɐ ɎɆȻȺ Ɋɨɫɫɢɢ. 

ɉɪɨɜɟɞɟɧ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 

ɞɚɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. 
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Ɂɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ ɦɢɪɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɭɤɥɨɧɧɵɣ ɪɨɫɬ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ, ɧɚɪɹɞɭ ɫ 

ɧɢɦɢ ɧɟ ɨɬɫɬɚɸɬ ɡɚɛɨɥɟɜɚɧɢɹ ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ.  Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɡɚɦɟɬɧɵɣ ɩɪɨɝɪɟɫɫ ɜ 

ɨɛɥɚɫɬɢ ɪɚɡɜɢɬɢɢ ɪɹɞɚ ɦɟɞɢɰɢɧɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɫ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɢɫɯɨɞɨɦ.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɟɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɵɯ 

(ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɢɯ, ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ, ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ), ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ, ɡɚɜɢɫɢɬ ɨɬ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɢ ɬɨɱɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ 

ɩɪɚɤɬɢɤɚ, ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɛɨɥɶɧɵɯ ɫ ɨɧɤɨɥɨɝɢɱɟɫɤɢɦɢ 

ɡɚɛɨɥɟɜɚɧɢɹɦɢ ɩɨɫɬɭɩɚɸɬ ɜ ɥɟɱɟɛɧɨɟ ɭɱɪɟɠɞɟɧɢɹ Ɋɨɫɫɢɢ ɫ ɡɚɩɭɳɟɧɧɵɦɢ 

ɮɨɪɦɚɦɢ (III ɢ IV ɫɬɚɞɢɢ). ɋɟɪɶɟɡɧɵɟ ɬɪɭɞɧɨɫɬɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ 

ɧɚɱɚɥɶɧɵɯ ɩɪɨɹɜɥɟɧɢɣ ɢɲɟɦɢɱɟɫɤɨɣ ɛɨɥɟɡɧɢ ɫɟɪɞɰɚ, ɧɟɤɨɬɨɪɵɯ ɩɫɢɯɢɱɟɫɤɢɯ ɢ 

ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ɋɟɲɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɛɥɟɦ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɜɹɡɵɜɚɸɬ ɫ ɪɚɡɜɢɬɢɟɦ ɦɟɬɨɞɨɜ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ, 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɩɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (ɉɗɌ) [1]. 

ɗɬɨ ɦɟɬɨɞ, ɫɨɱɟɬɚɸɳɢɣ ɜ ɫɟɛɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɦɟɬɤɢ ɢ ɬɨɦɨɝɪɚɮɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ in 

vivo ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɪɭɲɟɧɢɹɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɭɪɨɜɧɟ ɢ ɜɵɹɜɥɹɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɪɝɚɧɚɯ ɢ 

ɬɤɚɧɹɯ ɡɚɞɨɥɝɨ ɞɨ ɩɨɹɜɥɟɧɢɹ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɡɚɛɨɥɟɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɜ 

ɨɧɤɨɞɢɚɝɧɨɫɬɢɤɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɚɧɚɬɨɦɨ-ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɥɭɱɟɜɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ – ɤɨɦɩɶɸɬɟɪɧɚɹ ɪɟɧɬɝɟɧɨɜɫɤɚɹ ɬɨɦɨɝɪɚɮɢɹ ɢ ɦɚɝɧɢɬɧɨ-

ɪɟɡɨɧɚɧɫɧɚɹ ɬɨɦɨɝɪɚɮɢɹ ɱɟɬɤɨ ɜɢɡɭɚɥɢɡɢɪɭɸɬ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ 

ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ, ɪɚɡɦɟɪɵ ɢ ɫɬɪɭɤɬɭɪɭ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ, ɧɨ ɧɟ ɞɚɸɬ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɰɟɫɫɨɜ. 
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ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɢɚɝɧɨɫɬɢɤɢ ɦɟɬɨɞɨɦ ɉɗɌ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɨɪɝɚɧɢɡɦɟ ɦɟɱɟɧɵɟ 

ɭɥɶɬɪɚɤɨɪɨɬɤɨɠɢɜɭɳɢɦɢ ɪɚɞɢɨɧɭɤɥɢɞɚɦɢ (ɍɄɊ) ɫɨɟɞɢɧɟɧɢɹ – 

ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɩɪɟɩɚɪɚɬɵ (ɊɎɅɉ). ɉɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɊɎɅɉ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɣ ɫɢɫɬɟɦɵ 

ɞɟɬɟɤɬɨɪɨɜ, ɦɨɠɧɨ ɜɵɹɜɥɹɬɶ ɨɛɥɚɫɬɢ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɢɡɭɱɚɟɦɵɯ 

ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ. 

Ɉɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ ɉɗɌ ɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɢ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɟɠɟɝɨɞɧɨ ɜɨɡɪɚɫɬɚɸɳɟɦ ɤɨɥɢɱɟɫɬɜɟ 

ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ ɧɚ ɷɬɭ ɬɟɦɭ. Ɉɫɧɨɜɧɵɦɢ ɥɢɞɟɪɚɦɢ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ 

ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɟ ɫɬɪɚɧɵ ɤɚɤ, əɩɨɧɢɹ, ɋɒȺ, Ⱥɧɝɥɢɹ 

Ƚɟɪɦɚɧɢɹ, Ɏɪɚɧɰɢɹ ɢ ɞɪ. 

ȼ ɫɬɪɭɤɬɭɪɟ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɜ ɦɢɪɟ 2-ɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɪɚɤ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ, ɟɠɟɝɨɞɧɵɣ ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ ɩɹɬɢ 

ɥɟɬ ɫɨɫɬɚɜɥɹɟɬ 5,09 % ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ. Ⱦɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɞɚɧɧɨɝɨ 

ɡɚɛɨɥɟɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɭɸ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢɤɭ ɜɧɟɞɪɹɸɬɫɹ 

ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɩɪɟɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ ɜ ɫɢɥɭ ɫɜɨɟɣ 

ɫɩɟɰɢɮɢɤɢ, ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɭɬɢɧɧɵɯ ɊɎɅɉ [1-2]. 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɫɤɚɡɚɧɧɵɦ, ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɰɟɧɤɢ 

ɢɯ ɫɜɨɣɫɬɜ, ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɨɜɵɯ ɊɎɅɉ, 

ɪɟɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɡɚɬɪɚɬɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɢɦɟɪɟ ɪɚɛɨɬɵ 

ɤɨɧɤɪɟɬɧɨɝɨ ɰɟɧɬɪɚ, ɫ ɭɱɟɬɨɦ ɟɝɨ ɩɚɰɢɟɧɬɚ-ɩɨɬɨɤɚ ɢ ɢɦɟɸɳɟɝɨɫɹ 

ɨɛɨɪɭɞɨɜɚɧɢɢ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɨɡɜɭɱɟɧɧɵɯ ɚɤɬɭɚɥɶɧɵɯ 

ɜɨɩɪɨɫɨɜ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɧɚ ɩɪɢɦɟɪɟ ɪɚɛɨɬɵ 

ɐɟɧɬɪɚ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ ɎȽȻɍ ɎɋɇɄɐ ɎɆȻȺ Ɋɨɫɫɢɢ. 

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɰɟɥɢ ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 
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1. ɂɡɭɱɢɬɶ ɜɨɩɪɨɫ ɧɚ ɩɪɟɞɦɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɊɎɅɉ ɞɥɹ 

ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɦɟɬɨɞɨɦ ɉɗɌ;  

2. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɊɎɅɉ ɜ ɐɟɧɬɪɟ 

ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ, ɬɚɤɢɯ ɤɚɤ: 18F - Ɏɬɨɪɯɨɥɢɧ, 68Ga - ɉɋɆȺ-11, 18F - ɉɋɆȺ-

1007 ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ: 

ɚ) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɊɎɅɉ; 

ɛ) Ɉɫɨɛɟɧɧɨɫɬɢ ɜɢɡɭɚɥɢɡɚɰɢɢ; 

ɜ) ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ. 

3. ɇɚ ɨɫɧɨɜɟ ɪɟɲɟɧɧɵɯ ɡɚɞɚɱ ɨɩɪɟɞɟɥɢɬɶ ɊɎɅɉ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɣ (ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɥɢɧɢɤɢ, ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɞɪ.) ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. 
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1 ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɪɚɞɢɨɧɭɤɥɢɞɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 

1.1 ɋɢɫɬɟɦɚɬɢɤɚ ɪɚɞɢɨɧɭɤɥɢɞɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ  

ɋɭɳɧɨɫɬɶ in vivo ɜ ɪɚɞɢɨɧɭɤɥɢɞɧɨɣ ɞɢɚɝɧɨɫɬɢɤɟ (ɊɇȾ) ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɪɚɠɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ: ɜ ɨɪɝɚɧɢɡɦ ɜɜɨɞɢɬɫɹ ɊɎɅɉ, ɞɚɥɟɟ ɫ ɩɨɦɨɳɶɸ 

ɪɚɞɢɨɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ 3-

ɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɊɎɅɉ ɜ ɬɟɥɟ ɩɚɰɢɟɧɬɚ, ɩɨ 

ɯɚɪɚɤɬɟɪɭ ɢ ɩɚɪɚɦɟɬɪɚɦ ɤɨɬɨɪɨɝɨ ɪɟɲɚɸɬɫɹ ɬɟ ɢɥɢ ɢɧɵɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 

ɜɨɩɪɨɫɵ. 

Ɉɫɧɨɜɨɣ ɫɢɫɬɟɦɚɬɢɤɢ ɊɇȾ ɹɜɥɹɟɬɫɹ ɤɥɢɧɢɤɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɰɟɥɟɜɚɹ 

ɮɭɧɤɰɢɹ. ȿɫɥɢ ɢɫɫɥɟɞɭɟɬɫɹ ɫɬɪɭɤɬɭɪɧɨ-ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɨɜ ɢ 

ɬɤɚɧɟɣ, ɬ.ɟ. ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɯ ɊɇȾ - ɜɢɡɭɚɥɢɡɚɰɢɹ, ɬɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɰɟɥɶɸ 

ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɢ ɨɰɟɧɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɨɛɧɚɪɭɠɢɜɚɬɶ ɬɨ ɢɥɢ ɢɧɨɟ ɩɨɪɚɠɟɧɢɟ ɢ ɟɝɨ ɪɟɰɢɞɢɜɵ, 

ɧɨ ɢ ɜɵɩɨɥɧɢɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɡɚɛɨɥɟɜɚɧɢɣ, ɨɩɪɟɞɟɥɢɬɶ 

ɬɚɤɬɢɤɭ ɥɟɱɟɧɢɹ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɟɝɨ ɜɧɨɫɢɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɨɰɟɧɢɜɚɬɶ ɟɝɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɢɡɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ 

ɝɟɧɟɪɚɰɢɢ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɥɭɱɟɧɢɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 2 ɬɢɩɚ ɊɇȾ: ɷɦɢɫɫɢɨɧɧɭɸ 

ɊɇȾ ɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɭɸ ɊɇȾ. 

ȼ ɫɥɭɱɚɟ ɷɦɢɫɫɢɨɧɧɨɣ ɊɇȾ ɚɩɩɚɪɚɬɭɪɨɣ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɩɟɪɜɢɱɧɨɟ 

ɢɡɥɭɱɟɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɦɟɬɨɞ ɨɞɧɨɮɨɬɨɧɧɨɣ 

ɷɦɢɫɫɢɨɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (ɈɎɗɄɌ), ɤɨɝɞɚ ɢɫɩɭɫɤɚɟɦɵɟ ɊɎɅɉ 

ɣ-ɤɜɚɧɬɵ ɨɞɧɨɣ ɷɧɟɪɝɢɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɞɟɬɟɤɬɨɪɧɵɦɢ ɝɨɥɨɜɤɚɦɢ ɬɨɦɨɝɪɚɮɚ. 

ȼ ɫɥɭɱɚɟ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɊɇȾ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɜɟɪɫɢɹ ɩɟɪɜɢɱɧɨɝɨ, ɬ.ɟ. 

ɢɫɩɭɫɤɚɟɦɨɝɨ ɢɡ ɦɨɥɟɤɭɥ ɊɎɅɉ, ɢɡɥɭɱɟɧɢɹ ɜɨ ɜɬɨɪɢɱɧɨɟ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɟ 

ɚɩɩɚɪɚɬɭɪɨɣ. ɉɪɢɦɟɪɚɦɢ ɷɬɨɝɨ ɜɢɞɚ ɞɢɚɝɧɨɫɬɢɤɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞ ɩɨɡɢɬɪɨɧɧɨ ɷɦɢɫɫɢɨɧɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (ɉɗɌ), ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɪɟɝɢɫɬɪɚɰɢɢ ɚɧɧɢɝɢɥɹɰɢɨɧɧɵɯ ɮɨɬɨɧɨɜ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɩɨɫɥɟ ɚɤɬɨɜ 

ɚɧɧɢɝɢɥɹɰɢɢ ɢɫɩɭɫɤɚɟɦɵɯ ɢɡ ɊɎɅɉ ɩɨɡɢɬɪɨɧɨɜ ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɷɥɟɤɬɪɨɧɚɦɢ ɜ 

ɬɤɚɧɹɯ ɨɪɝɚɧɢɡɦɚ; 
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- ɧɟɣɬɪɨɧɧɨ-ɚɤɬɢɜɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ in vivo, ɝɞɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɭɱɤɚ 

ɧɟɣɬɪɨɧɨɜ ɨɬ ɜɧɟɲɧɟɝɨ ɢɡɥɭɱɚɬɟɥɹ ɜ ɬɤɚɧɹɯ ɨɪɝɚɧɢɡɦɚ ɜɨɡɧɢɤɚɟɬ ɧɚɜɟɞɟɧɧɚɹ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ, ɩɨ ɣ-ɢɡɥɭɱɟɧɢɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨɛ ɷɥɟɦɟɧɬɧɨɦ 

ɫɨɫɬɚɜɟ ɷɬɢɯ ɬɤɚɧɟɣ; 

- ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɊɇȾ ɫ ɞɜɨɣɧɨɣ ɤɨɧɜɟɪɫɢɟɣ, ɤɨɝɞɚ ɩɪɢ ɨɛɥɭɱɟɧɢɢ 

ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɦɢ ɩɭɱɤɚɦɢ ɬɹɠɟɥɵɯ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɢɥɢ ɢɨɧɨɜ ɜ ɬɤɚɧɹɯ 

ɨɪɝɚɧɢɡɦɚ ɜɨɡɧɢɤɚɟɬ ɧɚɜɟɞɟɧɧɚɹ ɩɨɡɢɬɪɨɧɧɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ, 

ɚɧɧɢɝɢɥɹɰɢɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬ ɤɨɬɨɪɨɣ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɦɟɬɨɞɨɦ ɉɗɌ. 

ȼ ɩɥɚɧɟ ɩɨɥɭɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜɚɠɧɚ ɫɢɫɬɟɦɚɬɢɤɚ in 

vivo ɊɇȾ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ - ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ ɜ ɬɟɥɟ ɩɚɰɢɟɧɬɚ. ɉɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɟɝɨɫɹ ɜɢɞɚ ɊɇȾ - ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɧɚɡɵɜɚɟɦɨɝɨ ɨɛɵɱɧɨ ɝɚɦɦɚ - ɬɨɩɨɝɪɚɮɢɟɣ, ɢɡɦɟɪɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɊɎɅɉ ɜ 3 ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ: 

- ɨɞɧɨɦɟɪɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɩɪɨɮɢɥɶɧɵɯ ɤɪɢɜɵɯ; 

- ɩɥɚɧɚɪɧɵɟ (ɩɥɨɫɤɨɫɬɧɵɟ) ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɜɫɟɦ ɩɪɚɜɢɥɶɧɨ 

ɧɚɡɵɜɚɸɬ ɫɰɢɧɬɢɝɪɚɮɢɱɟɫɤɢɦɢ; 

- 3-ɯ ɦɟɪɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ, 

ɱɚɫɬɨ ɧɚɡɵɜɚɟɦɵɟ ɝɚɦɦɚ - ɬɨɦɨɝɪɚɮɢɱɟɫɤɢɦɢ. 

ȿɫɥɢ ɝɚɦɦɚ-ɬɨɩɨɝɪɚɮɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɝɚɦɦɚ - ɤɚɦɟɪɟ, ɬɨ ɟɟ ɧɚɡɵɜɚɸɬ 

ɫɬɚɬɢɱɟɫɤɨɣ ɫɰɢɧɬɢɝɪɚɮɢɟɣ. ȼ ɝɚɦɦɚ - ɬɨɩɨɝɪɚɮɢɢ ɨɛɵɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ ɪɚɞɢɨɧɭɤɥɢɞɚ-ɦɟɬɤɢ 

ɞɚɧɧɨɝɨ ɊɎɅɉ, ɚ ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɊɎɅɉ ɩɪɢ ɬɚɤɢɯ ɢɡɦɟɪɟɧɢɹɯ 

ɨɫɬɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɡɦɟɧɧɵɦ, ɬ.ɟ. ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦ. 

ȼɨ ɜɬɨɪɨɦ ɜɢɞɟ ɊɇȾ - ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɡɵɜɚɟɦɨɦ ɝɚɦɦɚ - ɯɪɨɧɨɝɪɚɮɢɟɣ, 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɟɬɟɤɬɨɪɵ ɛɟɡ ɩɨɡɢɰɢɨɧɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɜɪɟɦɟɧɧɭɸ ɤɨɦɩɨɧɟɧɬɭ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-

ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ. ɉɪɢ ɷɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɊɎɅɉ ɜ ɯɨɞɟ ɝɚɦɦɚ - ɯɪɨɧɨɝɪɚɮɢɢ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɧɟɫɬɚɰɢɨɧɚɪɧɵɦ, ɬɚɤ ɢ 

ɫɬɚɰɢɨɧɚɪɧɵɦ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɝɚɦɦɚ - 
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ɯɪɨɧɨɝɪɚɮɢɢ, ɨɛɵɱɧɨ ɧɚɡɵɜɚɟɦɵɣ ɪɚɞɢɨɦɟɬɪɢɟɣ. ȿɫɥɢ ɠɟ ɝɚɦɦɚ - ɯɪɨɧɨɝɪɚɮɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɝɚɦɦɚ - ɤɚɦɟɪɟ, ɬɨ ɟɟ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɰɢɧɬɢɝɪɚɮɢɟɣ. Ɉɞɧɚɤɨ, ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɢ 

ɯɪɨɧɨɝɪɚɮɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɫɟ ɱɚɳɟ ɨɛɴɟɞɢɧɹɸɬ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ, ɧɚɡɵɜɚɹ 

ɬɨɩɨɯɪɨɧɨɝɪɚɮɢɟɣ. ɉɪɢ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɤɨɦɩɨɧɟɧɬɚ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɤɨɦɩɨɧɟɧɬɚ 

ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɜɢɞɟ ɫɟɪɢɢ 3-ɦɟɪɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ: ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɨ ɜɪɟɦɟɧɢ. Ɍɚɤɚɹ 4-ɦɟɪɧɚɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɚ ɜ ɪɟɠɢɦɟ ɤɢɧɨɩɨɤɚɡɚ ɩɫɟɜɞɨɨɛɴɟɦɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ 

ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ. ɉɨɞɨɛɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɈɎɗɄɌ ɢ ɉɗɌ. 

ȿɫɥɢ ɨɰɟɧɢɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɨɜ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ, ɬɨ ɨɫɧɨɜɧɚɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɰɟɥɶ - ɷɬɨ ɨɛɴɟɤɬɢɜɧɚɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ 

ɨɰɟɧɤɚ ɤɥɢɧɢɱɟɫɤɢ ɫɤɪɵɬɵɯ ɧɚɪɭɲɟɧɢɣ ɢɫɫɥɟɞɭɟɦɨɣ ɮɭɧɤɰɢɢ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɞɜɢɝɨɜ ɜ ɯɨɞɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɛɨɥɶɧɵɦ ɜ 

ɞɢɧɚɦɢɤɟ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɷɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɩɪɚɜɢɥɶɧɨ 

ɜɵɛɢɪɚɬɶ ɩɥɚɧ ɥɟɱɟɧɢɹ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɟɝɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɢ ɨɛɴɟɤɬɢɜɧɨ 

ɨɰɟɧɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɟɱɟɧɢɹ, ɧɨ ɢ ɨɩɪɟɞɟɥɹɬɶ ɟɝɨ ɩɨɛɨɱɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɚ 

ɬɚɤɠɟ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɱɟɧɢɟ ɢ ɢɫɯɨɞ ɡɚɛɨɥɟɜɚɧɢɹ[3]. 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɊɎɅɉ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ 

ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɥɚɫɬɹɯ ɦɟɞɢɰɢɧɵ. Ɉɞɧɚɤɨ ɜ Ɋɨɫɫɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɟ 

ɨɬɫɬɚɜɚɧɢɟ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɩɪɨɦɵɲɥɟɧɧɨ-ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ. Ɍɚɤ, ɩɨ 

ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɹɞɟɪɧɨ-ɦɟɞɢɰɢɧɫɤɢɟ ɩɪɨɰɟɞɭɪɵ (ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɢ 

ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ) ɜ ɋɒȺ ɩɪɨɜɨɞɹɬɫɹ 52 ɩɚɰɢɟɧɬɚɦ ɧɚ 1 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ, ɜ 

Ʉɚɧɚɞɟ – 47, ɜ əɩɨɧɢɢ – 48, ɜ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ – 39, ɬɨɝɞɚ ɤɚɤ ɜ Ɋɨɫɫɢɢ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 7 ɱɟɥɨɜɟɤ ɧɚ 1 ɬɵɫ. 

ɧɚɫɟɥɟɧɢɹ [4]. 
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1.2 ȼɢɡɭɚɥɢɡɚɰɢɹ ɜ ɞɢɚɝɧɨɫɬɢɤɟ 

Ɋɚɞɢɨɢɡɨɬɨɩɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɰɟɧɧɭɸ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ. ȼ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɟ ɧɚɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɵɦ 

ɦɟɬɨɞɨɦ ɤɥɢɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɚɹ ɢɡɨɬɨɩɧɚɹ 

ɜɢɡɭɚɥɢɡɚɰɢɹ ɜ ɩɥɨɫɤɨɫɬɢ, ɧɚɡɵɜɚɟɦɚɹ ɩɥɚɧɚɪɧɨɣ ɫɰɢɧɬɢɝɪɚɮɢɟɣ. ɉɥɚɧɚɪɧɵɟ 

ɫɰɢɧɬɢɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɭɦɟɪɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚ ɢɦɟɧɧɨ 

ɩɪɨɟɤɰɢɢ ɧɚ ɩɥɨɫɤɨɫɬɶ ɬɪёɯɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɢɡɨɬɨɩɨɜ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɞɟɬɟɤɬɨɪɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ, ɜ ɤɨɬɨɪɨɣ 

ɬɨɱɧɨ ɢɡɜɟɫɬɧɨ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɧɚɩɪɚɜɥɟɧɢɹ ɤɚɠɞɨɝɨ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 

ɥɭɱɚ, ɩɪɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɞɢɨɢɡɨɬɨɩɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɩɨɥɨɠɟɧɢɟ ɥɢɲɶ ɪɟɝɢɫɬɪɢɪɭɟɦɨɝɨ ɣ-ɢɡɥɭɱɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɹ ɥɨɤɚɥɢɡɚɰɢɢ ɪɚɞɢɨɧɭɤɥɢɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɭ 

ɤɨɥɥɢɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ ɜɵɞɟɥɹɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɢɯɨɞɚ ɣ - ɤɜɚɧɬɨɜ [5-6]. 

ȼɪɟɦɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ ɦɨɠɧɨ 

ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ, ɮɢɤɫɢɪɭɹ ɦɧɨɝɨɤɪɚɬɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɡɚ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ 

ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɢɥɥɢɫɟɤɭɧɞ ɞɨ ɫɨɬɟɧ ɫɟɤɭɧɞ. ɗɬɨɬ ɫɩɨɫɨɛ ɜɢɡɭɚɥɢɡɚɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɧɚɡɵɜɚɟɦɵɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɰɢɧɬɢɝɪɚɮɢɟɣ, ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɩɪɢ ɛɚɡɨɜɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ ɢ 

ɫɢɫɬɟɦ ɨɪɝɚɧɢɡɦɚ. 

ɉɨɫɤɨɥɶɤɭ ɩɥɚɧɚɪɧɵɟ ɫɰɢɧɬɢɝɪɚɦɦɵ ɧɟ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɬɪёɯɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɡɨɬɨɩɨɜ, ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɬɪɭɞɧɨ ɬɨɱɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɨɪɝɚɧɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɝɥɭɛɢɧɟ 

ɬɟɥɚ. Ɍɨɦɨɝɪɚɮɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɵ ɦɧɨɝɨɪɚɤɭɪɫɧɨɝɨ 

ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɩɨɡɜɨɥɹɸɬ ɩɪɟɨɞɨɥɟɬɶ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɛɥɟɦ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɥɨɠɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɨɞɧɨɪɚɤɭɪɫɧɨɦ ɫɩɨɫɨɛɟ ɫɛɨɪɚ 

ɞɚɧɧɵɯ. Ɇɟɬɨɞ ɷɦɢɫɫɢɨɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (ɗɄɌ) ɢɦɟɟɬ ɪɹɞ 

ɚɧɚɥɨɝɢɣ ɫ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɟɣ (ɊɄɌ); ɜ ɬɨɠɟ ɜɪɟɦɹ 

ɫɭɳɟɫɬɜɭɸɬ ɢ ɧɟɤɨɬɨɪɵɟ ɜɚɠɧɵɟ ɨɬɥɢɱɢɹ. Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ 

ɬɨɦɨɝɪɚɮɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɟɩɟɧɢ ɨɫɥɚɛɥɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɡɥɭɱɟɧɢɹ 

ɬɤɚɧɹɦɢ ɨɪɝɚɧɢɡɦɚ, ɬɨɝɞɚ ɤɚɤ ɩɪɢ ɗɄɌ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɬɪɟɛɭɟɬɫɹ ɤɨɪɪɟɤɰɢɹ 



11 
 

ɨɫɥɚɛɥɟɧɢɹ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ 

ɜɧɭɬɪɢ ɬɟɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɱёɬɚ ɩɪɢ ɪɚɞɢɨɢɡɨɬɨɩɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɟɞёɬ ɤ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɢɡɨɛɪɚɠɟɧɢɟɦ ɜ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ [7]. 

 

1.2.1 Ɉɞɧɨɮɨɬɨɧɧɚɹ ɷɦɢɫɫɢɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ  

Ɉɞɧɨɮɨɬɨɧɧɚɹ ɷɦɢɫɫɢɨɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ (ɈɎɗɄɌ) – ɦɟɬɨɞ 

ɩɨɥɢɩɨɡɢɰɢɨɧɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɫɰɢɧɬɢɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɛɨɥɟɟ 

ɢɧɮɨɪɦɚɬɢɜɧɵɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɩɥɚɧɚɪɧɨɣ ɫɰɢɧɬɢɝɪɚɮɢɟɣ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɜɪɟɦɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɞɢɨɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 

ɩɪɢɛɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɨɛɴɟɦ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɨɫɧɨɜɟ 

ɬɪɟɯɦɟɪɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɰɢɧɬɢɝɪɚɮɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ. ȼ ɈɎɗɄɌ 

ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɦɢɫɫɢɨɧɧɵɯ ɬɨɦɨɝɪɚɦɦ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɚ 

ɩɨɥɭɱɟɧɢɹ ɷɦɢɫɫɢɨɧɧɵɯ ɞɚɧɧɵɯ ɢ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɨɢɡɜɨɞɹɳɟɝɨ ɢɧɜɟɪɫɢɸ (Ɋɢɫɭɧɨɤ 1)[8]. 

 

 

Ɋɢɫɭɧɨɤ 1 - ɉɪɢɧɰɢɩ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨɦ ɈɎɗɄɌ 
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1.2.2 ɉɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ  

Ƚɟɧɟɪɚɬɨɪɚɦɢ ɢɡɥɭɱɟɧɢɹ ɜ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɊɎɅɉ, 

ɹɜɥɹɸɳɢɟɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɟɛɟ 

ɪɚɞɢɨɧɭɤɥɢɞ, ɪɚɫɩɚɞɚɸɳɢɣɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɡɢɬɪɨɧɚ. ɊɎɅɉ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ 

ɜ ɨɪɝɚɧɢɡɦ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɨɪɝɚɧɟ ɢɥɢ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɢ. 

ɉɨɡɢɬɪɨɧɵ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɪɚɫɩɚɞɟ ɪɚɞɢɨɧɭɤɥɢɞɚ ɚɧɧɢɝɢɥɢɪɭɸɬ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɝɚɦɦɚ-ɤɜɚɧɬɨɜ, ɥɟɬɹɳɢɯ ɩɨ ɨɞɧɨɣ ɩɪɹɦɨɣ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ. 

Ⱦɟɬɟɤɬɨɪɵ ɹɞɟɪɧɵɯ ɢɡɥɭɱɟɧɢɣ ɪɟɝɢɫɬɪɢɪɭɸɬ ɝɚɦɦɚ-ɤɜɚɧɬɵ ɜ ɪɟɠɢɦɟ 

ɫɨɜɩɚɞɟɧɢɹ. ɉɨɫɥɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ 

ɩɨɥɭɱɚɸɬ ɩɫɟɜɞɨɬɪɟɯɦɟɪɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ ɜ 

ɢɫɫɥɟɞɭɟɦɨɦ ɨɪɝɚɧɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɫɭɞɹɬ ɨ ɧɚɥɢɱɢɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ 

ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (Ɋɢɫɭɧɨɤ 2).  

 

 

Ɋɢɫɭɧɨɤ 2 - ɉɪɢɧɰɢɩ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨɦ ɉɗɌ 

 

ȼ ɨɧɤɨɥɨɝɢɢ ɫ ɩɨɦɨɳɶɸ ɉɗɌ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɭɞɚɟɬɫɹ 

ɨɛɧɚɪɭɠɢɬɶ ɩɟɪɜɢɱɧɭɸ ɡɥɨɤɚɱɟɫɬɜɟɧɧɭɸ ɨɩɭɯɨɥɶ ɢ ɦɟɬɚɫɬɚɡɵ ɩɪɚɤɬɢɱɟɫɤɢ 

ɥɸɛɨɣ ɥɨɤɚɥɢɡɚɰɢɢ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɩɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɢɢ ɢ ɫɬɟɩɟɧɢ ɨɩɭɯɨɥɟɜɨɝɨ ɩɨɪɚɠɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɢɬɨɪɢɧɝɚ 

ɫ ɩɨɦɨɳɶɸ ɉɗɌ ɦɨɠɧɨ ɛɵɫɬɪɨ ɭɫɬɚɧɨɜɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ 

ɤ ɥɭɱɟɜɨɣ ɢɥɢ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɬɟɪɚɩɢɢ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɩɪɨɞɨɥɠɟɧɧɵɣ ɪɨɫɬ 
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ɢɥɢ ɪɟɰɢɞɢɜ ɨɩɭɯɨɥɢ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɤɨɪɪɟɤɰɢɸ ɩɪɨɜɨɞɢɦɨɝɨ 

ɥɟɱɟɧɢɹ ɫ ɭɱɟɬɨɦ ɦɟɬɚɛɨɥɢɡɦɚ ɨɩɭɯɨɥɟɜɨɣ ɬɤɚɧɢ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ.  

ȼ ɤɚɪɞɢɨɥɨɝɢɢ ɉɗɌ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɦɟɬɨɞɨɦ, ɩɨɡɜɨɥɹɸɳɟɦ ɫ 

ɜɵɫɨɱɚɣɲɟɣ ɬɨɱɧɨɫɬɶɸ ɭɫɬɚɧɨɜɢɬɶ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɵ ɜ 

ɞɢɫɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɨɧɚɯ. ɗɬɢ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ ɦɢɨɤɚɪɞɚ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɚɨɪɬɨɤɨɪɨɧɚɪɧɨɝɨ ɲɭɧɬɢɪɨɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɫ ɩɨɦɨɳɶɸ ɉɗɌ 

ɭɜɟɪɟɧɧɨ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɧɚɱɚɥɶɧɵɟ ɩɪɨɹɜɥɟɧɢɹ ɢɲɟɦɢɱɟɫɤɨɣ ɛɨɥɟɡɧɢ ɫɟɪɞɰɚ, 

ɚ ɬɚɤɠɟ ɞɢɮɮɭɡɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɦɢɨɤɚɪɞɟ ɩɪɢ ɤɚɪɞɢɨɦɢɨɩɚɬɢɢ ɢ 

ɦɢɨɤɚɪɞɢɨɞɢɫɬɪɨɮɢɢ [9].  

ȼ ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ ɢ ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɉɗɌ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɪɭɲɟɧɢɣ ɦɨɡɝɨɜɨɝɨ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɩɪɨɞɨɥɠɟɧɧɨɝɨ ɪɨɫɬɚ ɢ ɪɟɰɢɞɢɜɚ ɨɩɭɯɨɥɟɣ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. 

ȼɚɠɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɫ ɩɨɦɨɳɶɸ ɉɗɌ ɩɪɢ ɪɹɞɟ 

ɧɟɣɪɨɩɫɢɯɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ (ɩɚɪɤɢɧɫɨɧɢɡɦɟ, ɞɟɦɟɧɰɢɹɯ, ɲɢɡɨɮɪɟɧɢɢ). 

Ɍɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ ɉɗɌ ɭɞɚɟɬɫɹ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɢ ɥɨɤɚɥɢɡɨɜɚɬɶ ɨɱɚɝɢ 

ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ  ɚɤɬɢɜɧɨɫɬɢ ɩɪɢ ɷɩɢɥɟɩɫɢɢ, ɱɬɨ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɩɨɜɵɲɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɢɥɢ ɪɚɞɢɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ. 

ȼ ɨɛɥɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɧɚɭɤ  ɉɗɌ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɚɬɶ 

ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɹɯ, ɚ ɬɚɤɠɟ 

ɩɟɪɮɭɡɢɸ ɜ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

ɢ ɠɢɜɨɬɧɵɯ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɦɟɬɨɞɚ 

ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɭɧɢɤɚɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɜ ɧɟɣɪɨɮɢɡɢɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɜ 

ɮɚɪɦɚɤɨɥɨɝɢɢ. ɉɗɌ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɢɬɶ ɮɚɪɦɚɤɨɞɢɧɚɦɢɤɭ (ɞɜɢɠɟɧɢɟ ɊɎɅɉ ɜ 

ɬɟɥɟ ɢɥɢ ɨɪɝɚɧɟ ɩɚɰɢɟɧɬɚ) ɢ ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɭ (ɫɤɨɪɨɫɬɶ ɦɟɬɚɛɨɥɢɡɦɚ ɜ ɨɪɝɚɧɟ 

ɢɥɢ ɬɤɚɧɢ) ɥɸɛɨɝɨ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ, ɱɬɨ ɨɬɤɪɵɜɚɟɬ ɛɨɥɶɲɢɟ 

ɩɟɪɫɩɟɤɬɢɜɵ ɩɨ ɨɬɛɨɪɭ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, ɞɥɹ 

ɥɟɱɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɛɨɥɟɜɚɧɢɣ   

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɬ 4 ɞɨ 8 ɦɢɥɥɢɨɧɨɜ ɞɨɥɥɚɪɨɜ ɋɒȺ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
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ɤɨɦɩɥɟɤɬɚɰɢɢ), ɜ ɦɢɪɟ ɭɠɟ ɞɟɣɫɬɜɭɟɬ ɨɤɨɥɨ 1000 ɉɗɌ ɰɟɧɬɪɨɜ. ɇɚɛɥɸɞɚɟɬɫɹ 

ɭɫɬɨɣɱɢɜɚɹ ɬɟɧɞɟɧɰɢɹ ɩɨ ɟɠɟɝɨɞɧɨɦɭ ɜɜɨɞɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 15-16 ɧɨɜɵɯ ɉɗɌ 

ɰɟɧɬɪɨɜ. ȼ ɋɒȺ ɫ 1996 ɩɨ 2019 ɝ.ɝ. ɤɨɥɢɱɟɫɬɜɨ ɉɗɌ ɰɟɧɬɪɨɜ ɜɨɡɪɨɫɥɨ ɜ 3,5 

ɪɚɡɚ. Ȼɨɥɟɟ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɡɢɬɪɨɧɧɨɣ ɷɦɢɫɫɢɨɧɧɨɣ ɬɨɦɨɝɪɚɮɢɢ – 

ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɦɟɬɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜ 

ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ, ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɧɨɝɨɩɪɨɮɢɥɶɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɰɟɧɬɪɚɯ 

ɫɩɨɫɨɛɧɨ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɪɵɜ ɜ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɥɟɱɟɧɢɢ ɪɹɞɚ ɬɹɠɟɥɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ Ɋɨɫɫɢɣɫɤɢɯ ɉɗɌ ɰɟɧɬɪɨɜ ɫɨɜɪɟɦɟɧɧɵɦɢ ɊɎɅɉ, ɫ 

ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɬɪɚɧɚ ɪɚɫɩɨɥɚɝɚɟɬ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɷɬɨɝɨ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ. [10-11].  

 

1.3 Ɏɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɢɦɟɧɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɪɚɞɢɨɧɭɤɥɢɞɧɨɣ ɞɢɚɝɧɨɫɬɢɤɟ 

ȼ ɫɨɫɬɚɜɟ ɥɸɛɨɝɨ ɊɎɅɉ ɧɚɯɨɞɢɬɫɹ ɪɚɞɢɨɧɭɤɥɢɞ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɝɪɭɩɩɚɦɢ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, ɨɬ ɫɸɞɚ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɢɯ ɪɚɡɪɚɛɨɬɤɢ 

ɫɬɚɧɨɜɢɬɫɹ ɩɨɞɛɨɪ ɪɚɞɢɨɧɭɤɥɢɞɚ ɫ ɩɨɞɯɨɞɹɳɢɦɢ ɹɞɟɪɧɨ-ɮɢɡɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɢɥɢ 

ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ.  

ɉɨɧɹɬɢɟ «ɪɚɞɢɨɧɭɤɥɢɞ» ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɩɨɧɹɬɢɟɦ 

«ɪɚɞɢɨɚɤɬɢɜɧɵɣ ɪɚɫɩɚɞ». Ɋɚɞɢɨɚɤɬɢɜɧɵɣ ɪɚɫɩɚɞ ɹɞɟɪ – ɫɩɨɧɬɚɧɧɨɟ ɢɡɦɟɧɟɧɢɟ 

ɫɨɫɬɚɜɚ (ɡɚɪɹɞɚ Z, ɦɚɫɫɨɜɨɝɨ ɱɢɫɥɚ A) ɢɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɪɨɟɧɢɹ ɧɟɫɬɚɛɢɥɶɧɵɯ 

ɚɬɨɦɧɵɯ ɹɞɟɪ ɩɭɬɟɦ ɢɫɩɭɫɤɚɧɢɹ ɷɥɟɦɟɧɬɚɪɧɵɯ ɱɚɫɬɢɰ, ɝɚɦɦɚ-ɤɜɚɧɬɨɜ ɢ (ɢɥɢ) 

ɹɞɟɪɧɵɯ ɮɪɚɝɦɟɧɬɨɜ, ɩɨɞɱɢɧɹɸɳɟɟɫɹ ɨɫɧɨɜɧɨɦɭ ɡɚɤɨɧɭ  ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 

ɪɚɫɩɚɞɚ: 

          , (1.3.1) 
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ɤɨɬɨɪɵɣ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɱɢɫɥɨ ɪɚɫɩɚɞɨɜ dN, ɩɪɨɢɡɨɲɟɞɲɟɟ ɡɚ ɤɨɪɨɬɤɢɣ 

ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ dt, ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɹɞɟɪ. Ɂɞɟɫɶ λ – ɩɨɫɬɨɹɧɧɚɹ 

ɪɚɫɩɚɞɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɡɚ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ ([λ]=[1/c]). 

Ⱥɤɬɢɜɧɨɫɬɶ (ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɩɚɞɨɜ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ) ɜɟɳɟɫɬɜɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

            , (1.3.2) 

 

ɝɞɟ A0 – ɧɚɱɚɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ (ɫɤɨɪɨɫɬɶ ɪɚɫɩɚɞɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t=0). 

Ɋɚɡɦɟɪɧɨɫɬɶ ɚɤɬɢɜɧɨɫɬɢ [A]=[Беɤɤереɥь]=[Бɤ].  

Ʉɪɨɦɟ ɩɨɫɬɨɹɧɧɨɣ ɪɚɫɩɚɞɚ λ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɢɡɜɨɞɧɵɟ ɨɬ ɧɟɟ ɤɨɧɫɬɚɧɬɵ τ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɠɢɡɧɢ 

ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɹɞɟɪ ɢ T1/2 – ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ, ɜɡɚɢɦɨɫɜɹɡɶ ɤɨɬɨɪɵɯ 

ɨɩɢɫɵɜɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 

                
(1.3.3) 

 

Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ T1/2 – ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ 

ɪɚɫɩɚɞɚɟɬɫɹ ɩɨɥɨɜɢɧɚ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɹɞɟɪ ɜ ɜɟɳɟɫɬɜɟ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɫɬɪɭɤɬɭɪɵ ɹɞɪɚ, ɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɨɬ 

ɫɨɨɬɧɨɲɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ ɱɢɫɥɚ ɩɪɨɬɨɧɨɜ ɢ ɧɟɣɬɪɨɧɨɜ, ɨɤɚɡɵɜɚɸɬɫɹ 

ɜɨɡɦɨɠɧɵɦɢ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ – ɚɥɶɮɚ-ɪɚɫɩɚɞ, ɛɟɬɚ-

ɪɚɫɩɚɞ (ȕ- ɢ ȕ+) ɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɳɢɟɫɹ, ɫɩɨɧɬɚɧɧɨɟ ɞɟɥɟɧɢɟ 

ɹɞɟɪ, ɩɪɨɬɨɧɧɚɹ ɢ ɞɜɭɩɪɨɬɨɧɧɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ, ɞɜɭɧɟɣɬɪɨɧɧɚɹ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɢ ɞɪ [12].  

Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɢ ɩɟɪɟɯɨɞɟ ɹɞɪɚ ɢɡ ɜɨɡɛɭɠɞɟɧɧɨɝɨ ɜ ɨɫɧɨɜɧɨɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɭɱɟɧɢɟ Ȗ-ɤɜɚɧɬɚ, ɷɧɟɪɝɢɹ ɤɨɬɨɪɨɝɨ 

ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɷɧɟɪɝɢɣ ɜɨɡɛɭɠɞɟɧɧɨɝɨ ɢ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ. 



16 
 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɪɚɞɢɨɧɭɤɥɢɞɵ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɟ 

ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɊɎɅɉ ɧɚ ɢɯ ɨɫɧɨɜɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɥɚɫɬɢ ɢɯ 

ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɫɯɟɦɚɬɢɱɟɫɤɢ ɷɬɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ɋɢɫɭɧɨɤ 3 - Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɊɇȾ 

 

1.4 ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɞɥɹ ɊɇȾ 

1.4.1 ɐɢɤɥɨɬɪɨɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ 

ɐɢɤɥɨɬɪɨɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ ɩɨɥɭɱɚɸɬ ɧɚ ɰɢɤɥɨɬɪɨɧɟ ɫ ɩɨɦɨɳɶɸ 

ɛɨɦɛɚɪɞɢɪɨɜɤɢ ɦɢɲɟɧɢ ɩɪɨɬɨɧɚɦɢ, α-ɱɚɫɬɢɰɚɦɢ ɢɥɢ ɞɟɣɬɪɨɧɚɦɢ. ɇɚ 

ɰɢɤɥɨɬɪɨɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ 

ɭɫɤɨɪɹɟɦɵɯ ɢɨɧɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɧɚɪɚɛɨɬɤɭ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɪɚɞɢɨɧɭɤɥɢɞɚ ɩɨ ɜɵɯɨɞɭ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɩɪɢɦɟɫɟɣ. ɐɢɤɥɨɬɪɨɧ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɨɢɫɤɭ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ 

ɧɨɜɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɢɦɟɸɳɢɯ ɩɟɪɫɩɟɤɬɢɜɭ ɩɪɢɦɟɧɟɧɢɹ ɜ ɊɇȾ[13].  

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɰɢɤɥɨɬɪɨɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ 

ɊɇȾ ɫ ɭɱɟɬɨɦ ɫɜɨɢɯ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

 

 

Ⱦɢɚɝɧɨɫɬɢɤɚ 

ɉЭɌ 

ȕ+ - ɢɡɥɭɱɚɬɟɥɢ 

T1/2 ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ ɞɨ 

ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ 

ɈɎЭɄɌ 

Ȗ - ɢɡɥɭɱɚɬɟɥɢ 

T1/2 ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɞɨ 

ɧɟɫɤɨɥɶɤɢɯ ɫɭɬɨɤ 

18F 90Mo/99mTc 

11C, 13N, 15O, 68Ge/68Ga 123I, 111In, 67Ga, 201Tl 
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Ɍɚɛɥɢɰɚ 1 - ɐɢɤɥɨɬɪɨɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɊɇȾ 

Ɋɚɞɢɨɧɭɤɥɢɞ Ɍɢɩ ɪɚɫɩɚɞɚ ȿ, ɤɷȼ Ɍ1/2 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
18F ȕ+ 511 109,8 ɦɢɧ ɉɗɌ 
11ɋ ȕ+ 511 20,4 ɦɢɧ ɉɗɌ 
13N ȕ+ 511 9,96 ɦɢɧ ɉɗɌ 
15O ȕ+ 511 2,02 ɦɢɧ ɉɗɌ 
51Cr ɗ.Ɂ. 320 27,8 ɫɭɬ. ɈɎɗɄɌ 
123I ɗ.Ɂ. 159 13,3ɱ ɈɎɗɄɌ 
131I ȕ- 394 8,04 ɫɭɬ. ɈɎɗɄɌ 

133ɏɟ ȕ- 90 5,2 ɫɭɬ. ɈɎɗɄɌ 
201Tl ɗ.Ɂ. 72 73,5ɱ ɈɎɗɄɌ 

 

ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜɨɡɦɨɠɧɨɫɬɢ ɰɢɤɥɨɬɪɨɧɚ ɩɨɡɜɨɥɹɸɬ 

ɧɚɪɚɛɚɬɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɭɥɶɬɪɚ - ɤɨɪɨɬɤɨɠɢɜɭɳɢɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɧɨ ɢ ɞɪɭɝɢɟ 

ɪɚɞɢɨɧɭɤɥɢɞɵ ɫ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 

ɊɇȾ.  

ɉɪɢɦɟɧɟɧɢɟ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɫ ɩɨɡɢɬɪɨɧɧɵɦ ɬɢɩɨɦ ɪɚɫɩɚɞɚ, ɜ ɹɞɪɚɯ 

ɤɨɬɨɪɵɯ ɱɢɫɥɨ ɩɪɨɬɨɧɨɜ ɩɪɟɜɵɲɚɟɬ ɱɢɫɥɨ ɧɟɣɬɪɨɧɨɜ, ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ 

ɉɗɌ-ɞɢɚɝɧɨɫɬɢɤɢ. Ƚɥɚɜɧɵɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɬɪɢ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɬɚɛɥɢɰɟ 1 ɪɚɞɢɨɧɭɤɥɢɞɚ – 11ɋ, 13N ɢ 15O – ɹɜɥɹɸɬɫɹ ɢɡɨɬɨɩɚɦɢ ɠɢɡɧɟɧɧɨ 

ɜɚɠɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɧɨ «ɩɨɦɟɬɢɬɶ» 

ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɭɧɤɰɢɢ ɨɪɝɚɧɢɡɦɚ, ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ 

ɩɨɜɟɞɟɧɢɹ ɢ ɦɟɬɚɛɨɥɢɡɦɚ. ɉɨɫɥɟɞɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞ ɷɬɨɣ ɝɪɭɩɩɵ 18F ɧɟ ɜɯɨɞɢɬ ɜ 

ɷɬɭ ɝɪɭɩɩɭ ɷɥɟɦɟɧɬɨɜ, ɨɞɧɚɤɨ ɢɦɟɧɧɨ ɨɧ ɫɱɢɬɚɟɬɫɹ «ɢɞɟɚɥɶɧɵɦ» ɞɥɹ ɉɗɌ-

ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɥɚɝɨɞɚɪɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɦɭ ɩɟɪɢɨɞɭ ɩɨɥɭɪɚɫɩɚɞɚ ɢ 

ɧɚɢɦɟɧɶɲɟɦɭ ɩɪɨɛɟɝɭ ɩɨɡɢɬɪɨɧɨɜ ɜ ɬɤɚɧɢ [14]. 

              (1.4.1) 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɉɗɌ-ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɭɥɶɬɪɚ-ɤɨɪɨɬɤɨɠɢɜɭɳɢɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɜɢɞɭ ɢɯ ɦɚɥɨɝɨ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ 

ɬɪɟɛɭɟɬɫɹ ɱɬɨɛɵ ɰɢɤɥɨɬɪɨɧ ɧɚɯɨɞɢɥɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 

ɩɪɨɜɟɞɟɧɢɹ ɉɗɌ-ɢɫɫɥɟɞɨɜɚɧɢɣ.  

 

1.4.2 Ƚɟɧɟɪɚɬɨɪɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ  

Ƚɟɧɟɪɚɬɨɪɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ ɩɨɥɭɱɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɰɟɩɨɱɤɢ ɹɞɟɪɧɵɯ 

ɩɪɟɜɪɚɳɟɧɢɣ. ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ ɢɡɨɬɨɩ ɢɥɢ ɤɚɤ ɟɝɨ ɧɚɡɵɜɚɸɬ ɦɚɬɟɪɢɧɫɤɢɣ ɫ 

ɛɨɥɶɲɢɦ ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ ɩɟɪɟɯɨɞɢɬ ɜ ɤɨɪɨɬɤɨɠɢɜɭɳɢɣ – ɞɨɱɟɪɧɢɣ, 

ɤɨɬɨɪɵɣ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ. Ƚɟɧɟɪɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ 

ɧɟɛɨɥɶɲɨɝɨ ɤɨɧɬɟɣɧɟɪɚ, 95% ɜɟɫɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɮɢɡɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɨɬ 

ɢɡɥɭɱɟɧɢɣ, ɢ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɧɚ ɤɨɬɨɪɭɸ ɧɚɧɟɫɟɧɨ ɫɨɟɞɢɧɟɧɢɟ 

ɦɚɬɟɪɢɧɫɤɨɝɨ ɪɚɞɢɨɧɭɤɥɢɞɚ. Ⱦɨɱɟɪɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞ ɫɦɵɜɚɸɬ ɷɥɸɟɧɬɨɦ, 

ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɩɨɞɨɛɪɚɧ ɬɚɤ, ɱɬɨɛɵ ɦɚɬɟɪɢɧɫɤɢɣ ɢɡɨɬɨɩ ɩɨɥɧɨɫɬɶɸ ɨɫɬɚɜɚɥɫɹ 

ɧɚ ɤɨɥɨɧɤɟ. Ⱦɚɥɟɟ ɜ ɤɨɥɨɧɤɟ ɢɞɟɬ ɧɚɤɨɩɥɟɧɢɟ ɫɥɟɞɭɸɳɟɣ ɩɨɪɰɢɢ ɞɨɱɟɪɧɟɝɨ 

ɢɡɨɬɨɩɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɜɧɨɦ ɬɪɟɦ ɩɟɪɢɨɞɚɦ ɩɨɥɭɪɚɫɩɚɞɚ ɞɨɱɟɪɧɟɝɨ 

ɢɡɨɬɨɩɚ ɟɝɨ ɚɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 87% ɨɬ ɚɤɬɢɜɧɨɫɬɢ ɦɚɬɟɪɢɧɫɤɨɝɨ, ɚ ɩɨɫɥɟ 10-

ɬɢ ɩɟɪɢɨɞɨɜ – 99,9%. ɋɪɨɤ ɪɚɛɨɬɵ ɪɚɞɢɨɧɭɤɥɢɞɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ ɦɚɬɟɪɢɧɫɤɨɝɨ ɢɡɨɬɨɩɚ. Ƚɟɧɟɪɚɬɨɪɵ ɹɜɥɹɸɬɫɹ 

ɱɪɟɡɜɵɱɚɣɧɨ ɭɞɨɛɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɬ.ɤ. ɢɯ ɢɡɝɨɬɨɜɢɬɟɥɶ, (ɫ ɪɟɚɤɬɨɪɨɦ ɢɥɢ 

ɰɢɤɥɨɬɪɨɧɨɦ ɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ), ɦɨɠɟɬ ɧɚɯɨɞɢɬɫɹ ɨɬ 

ɩɨɬɪɟɛɢɬɟɥɹ – ɤɥɢɧɢɤɢ – ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦ ɭɞɚɥɟɧɢɢ. ȼ ɬɚɛɥɢɰɟ 

2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɭɱɟɬɨɦ ɫɜɨɢ 

ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɇɚɢɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɉɗɌ-

ɞɢɚɝɧɨɫɬɢɤɢ ɢɦɟɟɬ ɪɚɞɢɨɧɭɤɥɢɞ 68Ga ɜɜɢɞɭ ɫɜɨɢɯ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ[15]. 
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Ɍɚɛɥɢɰɚ 2- Ƚɟɧɟɪɚɬɨɪɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɊɇȾ 

Ɇɚɬɟɪɢɧɫɤɢɣ 
ɪɚɞɢɨɧɭɤɥɢɞ 

Ɍ1/2 
Ⱦɨɱɟɪɧɢɣ 

ɪɚɞɢɨɧɭɤɥɢɞ 
Ɍ1/2 

Ɍɢɩ 
ɪɚɫɩɚɞɚ 

ȿ, 
ɤɷȼ 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ 

68Ge 271 ɫɭɬ 68Ga 
68,1 

ɦɢɧ 
ȕ+ 511 ɉɗɌ 

99Mo 66,7ɱ 99mTc 6,05ɱ ɂ.ɉ. 140 ɈɎɗɄɌ 

82Sr 26 ɫɭɬ 82Rb 
1,25 

ɦɢɧ 
ɗ.Ɂ. 511 ɉɗɌ 

195mHg 41,6 ɫɭɬ 195mAu 30,6ɫ ɂ.ɉ. 262 ɈɎɗɄɌ 

 

ȼɫɟ ɠɟ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɟɪɟɜɨɡɤɢ ɧɚ ɞɥɢɧɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 

ɪɚɞɢɨɧɭɤɥɢɞɚ ɜ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ.  

 

1.5 Ɉɫɧɨɜɵ ɫɨɜɪɟɦɟɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫɢɧɬɟɡɚ ɊɎɅɉ 

ɞɥɹ ɩɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɨɣ ɬɨɦɨɝɪɚɮɢɢ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜ ɨɰɟɧɤɟ ɪɚɡɜɢɬɢɹ ɢ ɫɨɫɬɨɹɧɢɹ ɹɞɟɪɧɨɣ 

ɦɟɞɢɰɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɤɢ. ɇɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɫɢɧɬɟɡɢɪɨɜɚɧɢɟ ɩɟɩɬɢɞɧɵɯ 

ɩɪɟɩɚɪɚɬɨɜ, ɦɟɬɨɤ ɪɟɰɟɩɬɨɪɨɜ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɬɨɝɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ [15]. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɊɎɅɉ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɟɤɚɪɫɬɜɟɧɧɵɣ ɩɪɟɩɚɪɚɬ, 

ɤɨɬɨɪɵɣ ɜ ɝɨɬɨɜɨɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɨɪɦɟ ɫɨɞɟɪɠɢɬ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ. ȼɜɢɞɭ ɦɚɥɨɝɨ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɫ 

ɜɵɫɨɤɨɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɫɢɧɬɟɡ ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɤɥɚɫɫɢɱɟɫɤɢɦɢ 

ɦɟɬɨɞɚɦɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɦɨɠɟɬ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɬɥɢɱɚɬɶɫɹ ɨɬ  

ɩɪɨɜɟɞɟɧɢɹ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɛɨɥɟɟ 

ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɮɨɪɦɚɦɢ ɊɎɅɉ ɹɜɥɹɸɬɫɹ: 

 ɩɪɨɫɬɵɟ ɜɟɳɟɫɬɜɚ (81mKr, 127,133Xe, 198Au); 
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 ɢɨɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ (201TlCl, Na99mTcO4, 
13NH4Cl); 

 ɦɟɱɟɧɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ (1-11C-ɚɰɟɬɚɬ, 2-18F-2-ɞɟɡɨɤɫɢ-

D-ɝɥɸɤɨɡɚ, 123I-ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ); 

 ɤɨɦɩɥɟɤɫɵ (99mTc-ȾɌɉȺ, ɰɢɬɪɚɬ ɝɚɥɥɢɹ, 67Ga ɨɤɬɪɟɨɩɬɢɞ, 68Ga).  

ɇɚ ɪɹɞɭ ɫ ɷɬɢɦ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɊɎɅɉ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɹɞ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɷɬɚɩɨɜ: 

1. ɩɨɢɫɤ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɟɝɨ ɫɢɧɬɟɡ, ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɚ 

ɤɨɬɨɪɨɝɨ ɩɨɦɨɠɟɬ ɪɚɡɪɟɲɢɬɶ ɤɨɧɤɪɟɬɧɭɸ ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ ɢɥɢ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɡɚɞɚɱɭ ɜ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ ɢɥɢ ɠɢɜɨɬɧɨɝɨ; 

2. ɩɨɞɛɨɪ ɪɚɞɢɨɧɭɤɥɢɞɚ, ɢɦɟɸɳɟɝɨ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɟ ɹɞɟɪɧɨ-

ɮɢɡɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɟɝɨ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɥɭɱɟɜɵɯ 

ɧɚɝɪɭɡɨɤ; 

3. ɪɚɡɪɚɛɨɬɤɭ ɦɟɬɨɞɚ ɜɧɟɞɪɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɚ ɜ ɫɬɪɭɤɬɭɪɭ 

ɜɵɛɪɚɧɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɠɟɥɚɟɦɨɣ ɫɬɪɭɤɬɭɪɵ; 

4. ɨɩɪɟɞɟɥɟɧɢɢ ɫɨɫɬɚɜɚ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɹ 

ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɊɎɅɉ; 

5. ɞɨɤɥɢɧɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɊɎɅɉ ɧɚ ɠɢɜɨɬɧɵɯ ɫ ɰɟɥɶɸ 

ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɢɝɨɞɧɨɫɬɢ; 

6. ɤɥɢɧɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɨɜɨɝɨ ɊɎɅɉ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɞɨɤɥɢɧɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ȼɜɢɞɭ ɷɬɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɫɨɜɪɟɦɟɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɊɎɅɉ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

- ɫɢɧɬɟɡ ɜ ɡɚɳɢɳɟɧɧɨɦ ɨɬ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɢɧɬɟɡɚ (ɧɟ ɛɨɥɟɟ ɞɜɭɯ-ɬɪɟɯ 

ɩɟɪɢɨɞɨɜ ɩɨɥɭɪɚɫɩɚɞɚ); 

- ɧɟɛɨɥɶɲɨɣ ɜɵɛɨɪ ɢɫɯɨɞɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɮɨɪɦ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɧɚ 

ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɧɬɟɡɚ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 11C - ɬɨɥɶɤɨ 

[11C]CO2 ɢɥɢ [11C]CH4, ɞɥɹ 18F - [18F]- ɢɥɢ [18F]F2); 
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- ɜɜɟɞɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɦɟɬɤɢ ɜ ɫɨɟɞɢɧɟɧɢɟ ɧɚ ɩɨɫɥɟɞɧɟɣ ɫɬɚɞɢɢ 

ɫɢɧɬɟɡɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɛɨɱɧɵɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ; 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɥɭɱɚɬɶ ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ ɜ ɪɚɫɬɜɨɪɟ, ɩɪɢɝɨɞɧɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɟɥɨɜɟɤɨɦ (ɫɬɟɪɢɥɶɧɚɹ ɮɨɪɦɚ). ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɊɎɅɉ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɉɗɌ-ɞɢɚɝɧɨɫɬɢɤɟ [17-18]. 

 

Ɍɚɛɥɢɰɚ 3-ɋɨɜɪɟɦɟɧɧɵɟ ɊɎɅɉ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɗɌ-ɢɫɫɥɟɞɨɜɚɧɢɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɊɎɅɉ 

ɂɡɭɱɚɟɦɵɣ ɩɪɨɰɟɫɫ Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

18F- 
Ɏɬɨɪɞɟɡɨɤɫɢɝɥɸɤɨɡɚ 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɦɟɬɚɛɨɥɢɡɦ 
ɝɥɸɤɨɡɵ 

ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ 
ɪɚɡɥɢɱɧɵɯ ɥɨɤɚɥɢɡɚɰɢɣ, 
ɦɢɨɤɚɪɞɚ, ɝɨɥɨɜɧɨɝɨ 
ɦɨɡɝɚ 

18F-Ɏɬɨɪɯɨɥɢɧ ɉɪɨɥɢɮɟɪɚɰɢɹ ɤɥɟɬɨɤ 
ɭɪɨɜɧɹ ɦɟɬɚɛɨɥɢɡɦɚ, 
ɬɪɚɧɫɩɨɪɬɚ ɚɦɢɧɨɤɢɫɥɨɬ, 
ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ 

18F-NaF 
Ɉɛɧɚɪɭɠɟɧɢɟ ɨɫɬɟɨɝɟɧɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ 

ɡɚɛɨɥɟɜɚɧɢɣ ɤɨɫɬɧɨɣ 
ɫɢɫɬɟɦɵ 

18F-Ɏɬɨɪɬɢɦɢɞɢɧ ɉɪɨɥɢɮɟɪɚɰɢɹ ɤɥɟɬɨɤ 
ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɯɢɦɢɨ- ɢ ɪɚɞɢɨɬɟɪɚɩɢɢ 

18F-ȾɈɎȺ 

Ɉɰɟɧɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ 
ɧɢɝɪɨɫɬɪɢɚɬɚɥɶɧɨɝɨ 
ɞɨɮɚɦɢɧɟɪɝɢɱɟɫɤɨɝɨ ɩɭɬɢ 

ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɯ 
ɨɩɭɯɨɥɟɣ, ɛɨɥɟɡɧɢ 
ɉɚɪɤɢɧɫɨɧɚ 

18F-ɉɋɆȺ-1007 
Ȼɢɨɯɢɦɢɱɟɫɤɢɣ 
ɪɟɰɢɞɢɜ 

ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ 
ɠɟɥɟɡɵ 

11C-Ɇɟɬɢɨɧɢɧ Ɍɪɚɧɫɩɨɪɬ ɚɦɢɧɨɤɢɫɥɨɬ ɨɩɭɯɨɥɢ ɦɨɡɝɚ ɢ ɲɟɢ 

11C-ɏɨɥɢɧ ɉɪɨɥɢɮɟɪɚɰɢɹ ɤɥɟɬɨɤ 
ɭɪɨɜɧɹ ɦɟɬɚɛɨɥɢɡɦɚ, 
ɬɪɚɧɫɩɨɪɬɚ ɚɦɢɧɨɤɢɫɥɨɬ, 
ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ 

68Ga-ɉɋɆȺ-11 
Ȼɢɨɯɢɦɢɱɟɫɤɢɣ 
ɪɟɰɢɞɢɜ 

ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ 
ɠɟɥɟɡɵ 

68Ga-DOTA-TATE 
ɋɨɦɚɬɨɫɬɚɬɢɧɨɜɵɟ 
ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɟ ɪɟɰɟɩɬɨɪɵ 

ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɯ 
ɨɩɭɯɨɥɟɣ 

13N-Ⱥɦɦɢɚɤ 
Ɇɟɬɚɛɨɥɢɡɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟ 
ɦɟɱɟɧɧɨɣ ɝɥɭɬɚɦɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ 

ɪɟɝɢɨɧɚɥɶɧɚɹ ɩɟɪɮɭɡɢɹ 
ɦɢɨɤɚɪɞɚ 
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ɋɚɦɵɣ ɩɟɪɜɵɣ ɢɡ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɊɎɅɉ - ɷɬɨ 18F-Ɏɬɨɪɞɟɡɨɤɫɢɝɥɸɤɨɡɚ, 

ɤɨɬɨɪɵɣ ɫɢɧɬɟɡɢɪɨɜɚɥɢ ɛɨɥɟɟ 25 ɥɟɬ ɧɚɡɚɞ ɜ Ȼɪɭɤɯɟɣɜɟɧɫɤɨɣ ɧɚɰɢɨɧɚɥɶɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ (ɋɒȺ). ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɊɎɅɉ, ɫ ɤɨɬɨɪɨɝɨ ɨɛɵɱɧɨ 

ɧɚɱɢɧɚɸɬ ɫɜɨɸ ɪɚɛɨɬɭ ɧɨɜɵɟ ɰɟɧɬɪɵ ɉɗɌ, ɨɫɬɚɟɬɫɹ 18F-Ɏɬɨɪɞɟɡɨɤɫɢɝɥɸɤɨɡɚ, 

ɩɨɬɨɦɭ ɱɬɨ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɢ ɧɚɪɚɛɨɬɚɧɧɵɣ ɨɩɵɬ ɫɢɧɬɟɡ 

ɞɚɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɯɨɪɨɲɨ ɢɡɭɱɟɧ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɥɧɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ [19]. 

ɉɪɨɜɟɞɟɧɢɟ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɜɧɟɞɪɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜ 

ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢɤɭ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɩɨɜɫɟɦɟɫɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɩɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɰɟɧɬɪɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɉɗɌ, ɨɫɧɚɳɚɟɦɵɯ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɨɬɜɟɱɚɸɳɢɦ ɜɫɟɦ ɧɨɪɦɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɊɎɅɉ, ɜɫɟ ɰɟɧɬɪɵ ɉɗɌ ɢɦɟɸɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɩɨɦɟɳɟɧɢɹ 

ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɰɢɤɥɨɬɪɨɧɚ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɊɎɅɉ, ɫɨɫɬɚɜ ɢ 

ɨɫɧɚɳɟɧɢɟ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɨ – ɩɪɚɜɨɜɨɣ ɛɚɡɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɤɨɧɤɪɟɬɧɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟ: 

1. ɐɢɤɥɨɬɪɨɧɧɵɣ ɛɥɨɤ, ɨɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: 

  ɛɟɡɨɩɚɫɧɚɹ ɧɚɪɚɛɨɬɤɚ ɧɟɨɛɯɨɞɢɦɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɭɥɶɬɪɚɤɨɪɨɬɤɨɠɢɜɭɳɢɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 18F, 13N, 11C ɧɚ ɭɫɤɨɪɢɬɟɥɟ ɬɹɠɟɥɵɯ 

ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ (ɩɪɨɬɨɧɨɜ) – ɰɢɤɥɨɬɪɨɧɟ; 

 ɛɟɡɨɩɚɫɧɵɣ ɬɪɚɧɫɮɟɪ ɩɨɥɭɱɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɪɚɞɢɨɯɢɦɢɱɟɫɤɭɸ ɥɚɛɨɪɚɬɨɪɢɸ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɢɧɬɟɡɚ ɊɎɅɉ. 

2. Ɋɚɞɢɨɯɢɦɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ: 

 ɩɪɢɟɦɤɢ ɩɨɥɭɱɟɧɧɵɯ ɜ ɰɢɤɥɨɬɪɨɧɧɨɦ ɛɥɨɤɟ ɪɚɞɢɨɧɭɤɥɢɞɨɜ; 

ɛɟɡɨɩɚɫɧɨɝɨ ɫɢɧɬɟɡɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɊɎɅɉ; 

 ɮɚɫɨɜɤɢ ɝɨɬɨɜɨɝɨ ɩɪɟɩɚɪɚɬɚ ɩɨ ɮɥɚɤɨɧɚɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ 

ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɩɟɪɟɞɚɱɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɛɥɨɤ ɰɟɧɬɪɚ ɉɗɌ.  
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ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɉɗɌ-

ɰɟɧɬɪɚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɉɗɌ-ɰɟɧɬɪɚ 

Ƚɨɬɨɜɵɣ ɩɪɨɞɭɤɬ 

ɇɚɪɚɛɨɬɚɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɞɢɨɧɭɤɥɢɞɚ 

Ƚɨɬɨɜɵɣ ɩɪɨɞɭɤɬ 

Ʌɚɛɨɪɚɬɨɪɢɹ ɤɨɧɬɪɨɥɹ 
ɤɚɱɟɫɬɜɚ 

ɐɢɤɥɨɬɪɨɧɧɵɣ ɛɥɨɤ 
1. ɉɨɞɝɨɬɨɜɤɚ 

ɰɢɤɥɨɬɪɨɧɚ ɤ ɪɚɛɨɬɟ 
2. ɇɚɪɚɛɨɬɤɚ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ 
3. Ɉɩɟɪɚɰɢɢ ɩɨ 

ɨɤɨɧɱɚɧɢɸ ɧɚɪɚɛɨɬɤɢ 
Ɋɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɂɚɹɜɤɚ ɧɚ ɧɚɪɚɛɨɬɤɭ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ 

Ɋɚɞɢɨɯɢɦɢɱɟɫɤɚɹ 
ɥɚɛɨɪɚɬɨɪɢɹ 

1. ɉɨɞɝɨɬɨɜɤɚ 
ɩɨɦɟɳɟɧɢɣ ɤ ɪɚɛɨɬɟ 

2. ɉɨɞɝɨɬɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɪɚɛɨɬɟ 

3. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ 
ɨɩɟɪɚɰɢɢ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɫɢɧɬɟɡɭ 

4. ɉɪɢɟɦɤɚ 
ɪɚɞɢɨɧɭɤɥɢɞɚ 

5. ɋɢɧɬɟɡ ɊɎɅɉ 
6. Ɏɚɫɨɜɤɚ ɊɎɅɉ 

Ɋɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɂɚɹɜɤɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɊɎɅɉ 

ɉɨɬɪɟɛɢɬɟɥɶ 

Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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2 ɋɜɨɣɫɬɜɨ, ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥ 

ɧɨɜɵɯ ɊɎɅɉ ɐɟɧɬɪɚ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ ɎȽȻɍ ɎɋɇɄɐ ɎɆȻȺ Ɋɨɫɫɢɢ 

2.1 Ɉɰɟɧɤɚ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ Ɋɉɀ 

Ɋɚɤ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ (Ɋɉɀ) ɡɚɧɢɦɚɟɬ 2 ɦɟɫɬɨ ɜ ɫɬɪɭɤɬɭɪɟ 

ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɭ ɦɭɠɱɢɧ, ɫɨɫɬɚɜɥɹɹ 14,5 %. ɉɪɢ ɷɬɨɦ ɜ 

ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 10 ɥɟɬ (ɫ 2010 ɩɨ 2019 ɝ.) ɱɢɫɥɨ ɜɩɟɪɜɵɟ ɨɛɧɚɪɭɠɟɧɵɯ 

ɫɥɭɱɚɟɜ Ɋɉɀ ɭɜɟɥɢɱɢɥɨɫɶ ɛɨɥɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ – ɫ 20 223 ɞɨ 40 785, ɚ ɟɠɟɝɨɞɧɵɣ 

ɪɨɫɬ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɫɨɫɬɚɜɢɥ 5,09 % ɧɚ 100 ɬɵɫ. 

ɧɚɫɟɥɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ȼɈɁ ɩɨ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ Ɋɉɀ ɜ 

ɦɢɪɟ. 

 

 

Ɋɢɫɭɧɨɤ 5 – Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ Ɋɉɀ ɜ ɦɢɪɟ ɩɨ ɞɚɧɧɵɦ ȼɈɁ, 2012 ɝɨɞ 

 

ɉɟɪɜɨɟ ɦɟɫɬɨ ɩɨ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɡɚɧɢɦɚɟɬ ɋɒȺ, Ȼɪɚɡɢɥɢɹ, Ⱥɜɫɬɪɚɥɢɹ 

ɧɟɤɨɬɨɪɵɟ ɫɬɪɚɧɵ ȿɜɪɨɩɵ, Ɋɨɫɫɢɹ ɡɚɧɢɦɚɟɬ 3 ɦɟɫɬɨ ɜ ɦɢɪɟ ɩɨ ɪɨɫɬɭ Ɋɉɀ. 

Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɡɚɛɨɥɟɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 1 –ɞɢɚɝɧɨɫɬɢɤɚ, 2 – ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ 

ɩɨɥɨɠɟɧɢɟ, 3- ɷɬɧɢɱɟɫɤɚɹ ɝɪɭɩɩɚ ɢ 4- ɜɨɡɪɚɫɬ. 

ɋɦɟɪɬɧɨɫɬɶ ɨɬ Ɋɉɀ ɬɚɤɠɟ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ 10 ɥɟɬ, 

ɡɚɧɢɦɚɹ ɬɪɟɬɶɟ ɦɟɫɬɨ ɭ ɦɭɠɱɢɧ ɜ ɜɨɡɪɚɫɬɟ 60–69 ɥɟɬ – 6,6 % – ɢ ɜɬɨɪɨɟ ɦɟɫɬɨ ɭ 

ɩɚɰɢɟɧɬɨɜ ɫɬɚɪɲɟ 70 ɥɟɬ – 14,1 %. ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ȼɈɁ ɩɨ 
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ɫɦɟɪɬɧɨɫɬɢ ɜ ɦɢɪɟ ɨɬ Ɋɉɀ.  ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɩɨ 

ɫɦɟɪɬɧɨɫɬɶ ɷɬɨ ɫɬɪɚɧɵ Ⱥɮɪɢɤɢ ɢ ɧɟɤɨɬɨɪɵɟ ɫɬɪɚɧɵ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ, ɜ ɫɜɨɸ 

ɠɟ ɨɱɟɪɟɞɶ ɋɒȺ ɡɚɧɢɦɚɟɬ ɭɠɟ 4 ɦɟɫɬɨ, Ɋɨɫɫɢɹ ɬɚɤɠɟ ɧɚ 3 ɦɟɫɬɟ. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɦɟɪɬɧɨɫɬɶ ɨɬ Ɋɉɀ ɩɨ ɞɚɧɧɵɦ ȼɈɁ, 2012 ɝɨɞ  

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɥɟɱɟɧɢɹ Ɋɉɀ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɚɬɷɤɬɨɦɢɹ ɢ 

ɥɭɱɟɜɚɹ ɬɟɪɚɩɢɹ, ɷɬɢ ɦɟɬɨɞɵ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɤɚɤ ɫɚɦɵɟ ɷɮɮɟɤɬɢɜɧɵɟ. 

ɨɞɧɚɤɨ ɛɵɜɚɸ ɦɨɦɟɧɬɵ, ɤɨɝɞɚ ɭ ɩɚɰɢɟɧɬɨɜ ɡɚɜɟɪɲɟɧɢɹ ɥɟɱɟɧɢɹ  ɧɚ ɪɚɡɧɵɯ 

ɜɪɟɦɟɧɧɵɯ ɫɪɨɤɚɯ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɪɟɰɢɞɢɜ ɡɚɛɨɥɟɜɚɧɢɹ. Ɉɬɫɸɞɚ ɪɚɧɧɟɟ 

ɜɵɹɜɥɟɧɢɟ ɨɱɚɝɨɜ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ Ɋɉɀ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɨɫɬɚɟɬɫɹ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɬɟɪɚɩɢɢ. ɇɚ ɪɢɫɭɧɤɟ 7 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɡɚɛɨɥɟɜɚɧɢɸ Ɋɉɀ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ [20]. 

 



26 
 

 

Ɋɢɫɭɧɨɤ 7 - ɉɪɨɰɟɧɬ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ Ɋɉɀ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ 

ɩɪɨɰɟɫɫɚ 

 

ɂɡ ɞɚɧɧɵɯ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɜ ɋɒȺ ɨɫɧɨɜɧɨɣ ɩɪɨɰɟɧɬ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ 

ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ I-II  – ɫɬɚɞɢɢ ɩɪɨɰɟɫɫɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ Ɋɨɫɫɢɢ ɷɬɨ ɭɠɟ III -IV- 

ɫɬɚɞɢɹ ɡɚɛɨɥɟɜɚɧɢɹ. Ɍɚɤɨɟ ɪɚɡɥɢɱɢɟ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɰɟɧɬɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ 

ɧɚɫɟɥɟɧɢɹ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɭ ɦɭɠɱɢɧ ɜ 20 % ɫɥɭɱɚɟɜ, ɜ 

ɜɨɡɪɚɫɬɟ ɨɬ 30 ɞɨ40 ɥɟɬ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚɥɢɱɢɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɨɱɚɝɨɜ 

ɥɚɬɟɧɬɧɨɝɨ ɪɚɤɚ ɜ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɟ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɞɥɟɧɧɨ, ɬɨ ɧɢɤɚɤɢɯ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ ɨɧɨ 

ɧɟ ɞɚɟɬ. ȼ ɫɬɚɧɞɚɪɬɧɭɸ ɩɨɜɫɟɞɧɟɜɧɭɸ ɩɪɚɤɬɢɤɭ ɛɵɥ ɜɜɟɞɟɧ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɭɪɨɜɧɹ ɉɋȺ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɭɥɭɱɲɟɧɢɟ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɥɟɱɟɧɢɹ Ɋɉɀ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɫɹ ɫɪɟɞɧɢɣ  

ɜɨɡɪɚɫɬ ɛɨɥɶɧɵɯ ɫ ɞɚɧɧɵɦ ɞɢɚɝɧɨɡɨɦ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɚɦɟɬɧɨ ɜɢɞɧɨ 

ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɰɟɧɬɚ ɜɵɹɜɥɟɧɢɹ Ɋɉɀ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ (Ɍ1–2). Ɋɚɧɧɟɟ 

ɜɵɹɜɥɟɧɢɟ Ɋɉɀ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɩɚɰɢɟɧɬɭ ɧɚ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɹɯ 

ɪɚɞɢɤɚɥɶɧɨɟ ɥɟɱɟɧɢɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɪɚɧɧɟɦ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɢ Ɋɉɀ 

ɩɹɬɢɥɟɬɧɢɣ ɭɪɨɜɟɧɶ ɩɹɬɢɥɟɬɧɢɣ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɚɜɟɧ ɩɪɚɤɬɢɱɟɫɤɢ 100 %, ɜ 

ɫɥɭɱɚɹɯ ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɚɬɟɥɶ ɡɧɚɱɢɬɟɥɶɧɨ ɩɚɞɚɟɬ. Ɇɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɦɟɬɚɫɬɚɡɨɜ Ɋɉɀ 
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ɜɧɨɫɢɬ ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɤɥɢɧɢɤɭ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɚɬɟɝɢɢ ɥɟɱɟɧɢɹ ɩɚɰɢɟɧɬɨɜ 

[21]. 

 

2.2 ɋɩɟɰɢɮɢɤɚ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ 

ɠɟɥɟɡɵ ɦɟɬɨɞɨɦ ɉЭɌ 

Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɜɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɢɚɝɧɨɫɬɢɤɢ 

ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɢɯ  ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ 

ɩɪɨɰɟɫɫɚ. ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɨɞɧɢɦ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ  ɹɜɥɹɟɬɫɹ 

ɞɢɚɝɧɨɫɬɢɤɚ ɦɟɬɨɞɨɦ ɉɗɌ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɪɭɬɢɧɧɵɯ ɉɗɌ – ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɪɢɦɟɧɹɟɬɫɹ ɊɎɅɉ  18F- Ɏɬɨɪɞɟɡɨɤɫɢɝɥɸɤɨɡɚ, ɩɪɢ ɨɰɟɧɤɢ ɦɟɬɚɛɨɥɢɡɦɚ 

ɝɥɸɤɨɡɵ ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ. Ɉɞɧɚɤɨ 

ɩɪɢɦɟɧɟɧɢɟ 18F- Ɏɬɨɪɞɟɡɨɤɫɢɝɥɸɤɨɡɵ ɞɥɹ  ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ ɹɜɥɹɟɬɫɹ 

ɧɟɜɨɡɦɨɠɧɵɦ. Ⱦɚɧɧɵɣ ɊɎɅɉ ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɟɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɢ ɨɫɧɨɜɧɨɣ 

ɩɪɨɰɟɧɬ ɧɚɤɨɩɥɟɧɢɹ ɷɬɨ ɩɨɱɤɢ ɢ ɦɨɱɟɜɨɣ ɩɭɡɵɪɶ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɡɚɬɪɭɞɧɹɟɬ ɜɢɡɭɚɥɢɡɚɰɢɸ ɥɨɠɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɢɧɬɟɡɟ ɬɚɪɝɟɬɧɵɯ ɊɎɅɉ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɦɟɬɶ ɛɨɥɶɲɭɸ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɪɚɡɪɟɲɚɬɶ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɡɚɬɪɭɞɧɟɧɢɟɦ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ [22]. 

 

2.2.1 18F - Ɏɬɨɪɯɨɥɢɧ 

Ɉɫɧɨɜɨɣ ɦɟɬɨɞɚ ɉɗɌ ɫ 18F - Ɏɬɨɪɯɨɥɢɧɨɦ ɹɜɥɹɟɬɫɹ ɨɛɧɨɪɭɠɟɧɢɟ ɜ 

ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ ɤɥɟɬɨɤ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɦɢɬɨɬɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɶɸ 18F-Ɏɬɨɪɯɨɥɢɧɚ, ɹɜɥɹɹɫɶ ɦɟɱɟɧɵɦ ɚɧɚɥɨɝɨɦ ɯɨɥɢɧɚ, ɩɪɚɤɬɢɱɟɫɤɢ 

ɩɨɜɬɨɪɹɟɬ ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ ɩɭɬɶ ɩɨɫɥɟɞɧɟɝɨ ɜ ɨɪɝɚɧɢɡɦɟ. ɏɨɥɢɧ – ɨɪɝɚɧɢɱɟɫɤɨɟ 

ɜɟɳɟɫɬɜɨ, ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧɚ – ɮɨɫɮɨɥɢɩɢɞɚ, ɹɜɥɹɸɳɟɝɨɫɹ 

ɜɚɠɧɟɣɲɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɥɢɩɢɞɧɨɝɨ ɛɢɫɥɨɹ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ. Ʉɪɨɦɟ ɷɬɨɝɨ 

ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɣ ɩɟɪɟɞɚɱɢ 

ɫɢɝɧɚɥɨɜ. Ɉɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɢɫɩɵɬɵɜɚɸɬ ɩɨɜɵɲɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɟɢɡɦɟɧɟɧɧɵɦɢ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ 

ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɦɢɬɨɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. Ɇɟɯɚɧɢɡɦɵ, ɥɟɠɚɳɢɟ ɜ ɨɫɧɨɜɟ 
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ɚɤɬɢɜɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɯɨɥɢɧɚ ɜ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɤɚɯ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɵɫɨɤɢɣ 

ɭɪɨɜɟɧɶ ɬɪɚɧɫɩɨɪɬɚ ɯɨɥɢɧɚ ɜ ɤɥɟɬɤɭ ɩɨɫɪɟɞɫɬɜɨɦ ɯɨɥɢɧɬɪɚɧɫɮɟɪɚɡ, ɚ ɬɚɤɠɟ 

ɩɨɜɵɲɟɧɧɭɸ ɷɤɫɩɪɟɫɫɢɸ ɢ ɚɤɬɢɜɧɨɫɬɶ ɯɨɥɢɧɤɢɧɚɡɵ, ɨɫɧɨɜɧɨɝɨ ɮɟɪɦɟɧɬɚ 

ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɰɢɤɥɚ Ʉɟɧɧɟɞɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ 

ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ ɯɨɥɢɧɚ ɫ ɞɚɥɶɧɟɣɲɢɦ ɩɪɟɜɪɚɳɟɧɢɟɦ ɜ ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧ. 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɥɹ ɫɢɧɬɟɡɚ ɬɪɟɛɭɟɬɫɹ ɞɜɚ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɦɨɞɭɥɹ ɢ ɞɜɚ ɧɚɛɨɪɚ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ IFP-

ɤɚɫɫɟɬ ɫ ɪɟɚɝɟɧɬɚɦɢ. ɋɢɧɬɟɡ ɩɪɨɬɟɤɚɟɬ ɜ 2 ɫɬɚɞɢɢ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɢɞɟɬ 

ɩɪɨɰɟɫɫ ɞɢɫɬɢɥɥɹɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɩɨɥɭɩɪɨɞɭɤɬɚ ɢ ɟɝɨ 

ɨɱɢɫɬɤɨɣ ɧɚ ɤɚɪɬɪɢɞɠɟ, ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɢɞɟɬ ɩɪɨɰɟɫɫ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

ȼɪɟɦɹ ɫɢɧɬɟɡɚ ɫɨɫɬɚɜɥɹɟɬ 50 ɦɢɧɭɬ, ɚ ɜɵɯɨɞ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ 

ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 10%. Ⱦɥɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ 

ɢɡ ɪɚɫɱɟɬɚ 3 – 5 ɆȻɤ ɧɚ ɤɢɥɨɝɪɚɦɦ ɜɟɫɚ ɬɟɥɚ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 350 

ɞɨ 450 ɆȻɤ. ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɉɗɌ/ɄɌ-ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
18F-Ɏɬɨɪɯɨɥɢɧɚ. 

 

 

Ɋɢɫɭɧɨɤ 8 - ɉɗɌ/ɄɌ-ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɊɎɅɉ 18F - Ɏɬɨɪɯɨɥɢɧ 
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2.2.2 68Ga – ɉɋɆȺ - 11 

ɉɋɆȺ – ɉɪɨɫɬɚɬ - ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɦɟɦɛɪɚɧɧɵɣ ɚɧɬɢɝɟɧ ɬɚɤɠɟ ɢɡɜɟɫɬɟɧ 

ɤɚɤ ɮɨɥɚɬɝɢɞɪɨɥɚɡɚ I, ɝɥɭɬɚɦɚɬɤɚɪɛɨɤɫɢɩɟɩɬɢɞɚɡɚ II – ɷɬɨ ɢɧɬɟɝɪɚɥɶɧɵɣ 

ɦɟɦɛɪɚɧɧɵɣ ɩɪɨɬɟɢɧ, ɜɩɟɪɜɵɟ ɨɛɧɚɪɭɠɟɧɧɵɣ ɜ ɤɥɟɬɤɚɯ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ 

ɠɟɥɟɡɵ. Ⱥɧɬɢɝɟɧ ɜ ɧɨɪɦɟ ɷɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɧɚ ɦɟɦɛɪɚɧɚɯ ɜɫɟɯ ɤɥɟɬɨɤ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. Ƚɢɩɟɪɷɤɫɩɪɟɫɫɢɹ ɉɋɆȺ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɩɭɯɨɥɟɜɵɯ 

ɤɥɟɬɤɚɯ Ɋɉɀ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɩɪɹɦɭɸ 

ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɝɢɩɟɪɷɤɫɩɪɟɫɫɢɟɣ ɉɋɆȺ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɥɟɬɨɤ Ɋɉɀ ɢ ɫɬɟɩɟɧɶɸ ɚɧɚɩɥɚɡɢɢ ɩɟɪɜɢɱɧɨɣ ɨɩɭɯɨɥɢ, ɩɨɹɜɥɟɧɢɟɦ 

ɨɬɞɚɥɟɧɧɵɯ ɦɟɬɚɫɬɚɡɨɜ ɢ ɩɟɪɟɯɨɞɨɦ ɡɚɛɨɥɟɜɚɧɢɹ ɜ ɤɚɫɬɪɚɰɢɨɧɧɨ-ɪɟɡɢɫɬɟɧɬɧɭɸ 

ɮɨɪɦɭ. ɍɪɨɜɟɧɶ ɷɤɫɩɪɟɫɫɢɢ ɞɚɧɧɨɝɨ ɚɧɬɢɝɟɧɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ 

ɮɚɤɬɨɪɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɟɰɢɞɢɜɚ ɡɚɛɨɥɟɜɚɧɢɹ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɉɋɆȺ 

ɧɟ ɬɨɥɶɤɨ ɹɜɥɹɟɬɫɹ ɬɤɚɧɟɜɵɦ ɛɢɨɦɚɪɤɟɪɨɦ Ɋɉɀ, ɧɨ ɢ ɦɢɲɟɧɶɸ ɞɥɹ ɬɚɪɝɟɬɧɨɣ 

ɬɟɪɚɩɢɢ ɫ ɩɨɦɨɳɶɸ ɥɢɝɚɧɞɨɜ, ɦɟɱɟɧɧɵɯ β- ɢɥɢ α-ɷɦɢɬɬɟɪɚɦɢ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɩɪɟɞɥɨɠɟɧɨ ɦɧɨɠɟɫɬɜɨ ɥɢɝɚɧɞɨɜ ɤ ɉɋɆȺ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɜɢɡɭɚɥɢɡɚɰɢɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɚ 

ɚɰɢɤɥɢɱɟɫɤɚɹ N,N' - ɛɢɫ[2 – ɝɢɞɪɨɤɫɢ – 5 - (ɤɚɪɛɨɤɫɢɷɬɢɥ)ɛɟɧɡɢɥ] – 

ɷɬɢɥɟɧɞɢɚɦɢɧ - N,N' - ɞɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (ɉɋɆȺ - 11).  

ȼ ɨɫɨɛɟɧɧɨɫɬɹɯ ɫɢɧɬɟɡɚ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɪɚɞɢɨɚɤɬɢɜɧɨɣ 

ɦɟɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɥɥɢɣ-68, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɦ 

ɪɚɞɢɨɧɭɤɥɢɞɨɦ. ȼ ɫɢɧɬɟɡɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɪɬɪɢɞɠɧɚɹ ɨɱɢɫɬɤɚ ɩɨɥɭɱɚɟɦɨɝɨ 

ɷɥɸɚɬɚ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɨɩɚɞɚɧɢɟ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɩɨɫɬɨɪɨɧɧɢɯ 

ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɩɨɜɥɢɹɸɬ ɧɚ ɜɵɯɨɞ ɪɟɚɤɰɢɢ. ȼɪɟɦɹ ɫɢɧɬɟɡɚ ɫɨɫɬɚɜɥɹɟɬ 20 

ɦɢɧɭɬ, ɜɵɯɨɞ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 70% ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɊɎɅɉ ɯɜɚɬɚɟɬ ɧɚ 

ɢɫɫɥɟɞɨɜɚɧɢɟ 4 ɩɚɰɢɟɧɬɨɜ. Ⱦɥɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɚɤɬɢɜɧɨɫɬɶ ɢɡ ɪɚɫɱɟɬɚ 2 ɆȻɤ ɧɚ ɤɢɥɨɝɪɚɦɦ ɜɟɫɚ ɬɟɥɚ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 

ɨɬ 200 ɞɨ 300 ɆȻɤ. ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɉɗɌ/ɄɌ-ɢɡɨɛɪɚɠɟɧɢɹ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ 68Ga - ɉɋɆȺ-11[23]. 
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Ɋɢɫɭɧɨɤ 9 - ɉɗɌ/ɄɌ-ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɊɎɅɉ 68Ga - ɉɋɆȺ-11 

 

2.2.3 18F - ɉɋɆȺ - 1007 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 18F – PSMA - 1007 ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɊɎɅɉ ɜ 

ɞɢɚɝɧɨɫɬɢɤɟ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. Ɇɟɬɨɞ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɧɨ ɜɵɹɜɥɹɬɶ ɪɟɰɢɞɢɜ ɨɩɭɯɨɥɢ 

ɩɪɨɫɬɚɬɵ, ɚ ɬɚɤɠɟ ɫ ɬɨɱɧɨɫɬɶɸ ɜɵɹɜɥɹɬɶ ɨɬɞɚɥɟɧɧɵɟ ɦɟɬɚɫɬɚɡɵ ɜ ɪɚɡɥɢɱɧɵɯ 

ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ. ȼɚɠɧɵɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɹɜɢɥɚɫɶ ɦɟɬɨɞɢɤɚ ɦɟɱɟɧɢɹ 

ɉɋɆȺ ɭɠɟ ɧɟ ɝɟɧɟɪɚɬɨɪɧɵɦ ɪɚɞɢɨɧɭɤɥɢɞɨɦ 68Ga, ɚ ɪɚɞɢɨɧɭɤɥɢɞɨɦ 18F, ɱɬɨ 

ɭɠɟ ɞɚɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. Ɇɟɬɨɞɢɤɚ ɫɢɧɬɟɡ ɊɎɅɉ ɫɬɚɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ, 

ɞɥɹ ɫɢɧɬɟɡɚ ɬɪɟɛɭɟɬɫɹ ɨɞɢɧ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɦɨɞɭɥɶ ɢ ɨɞɧɚ IFP-ɤɚɫɫɟɬɚ ɫ 

ɧɚɛɨɪɨɦ ɪɟɚɝɟɧɬɨɜ. ȼɪɟɦɹ ɫɢɧɬɟɡɚ ɫɨɫɬɚɜɥɹɟɬ 40 ɦɢɧɭɬ, ɚ ɜɵɯɨɞ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ ɩɨ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɪɹɞɤɚ 40%. ɉɪɢ ɞɚɧɧɨɦ ɜɵɯɨɞɟ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ ɯɜɚɬɚɟɬ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ 20 ɩɚɰɢɟɧɬɨɜ. Ⱦɥɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜɫɟɝɨ ɬɟɥɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ ɢɡ ɪɚɫɱɟɬɚ 2 ɆȻɤ ɧɚ ɤɢɥɨɝɪɚɦɦ ɜɟɫɚ ɬɟɥɚ, ɱɬɨ ɜ 

ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 250 ɞɨ 350 ɆȻɤ. ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɉɗɌ/ɄɌ - 

ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 18F – ɉɋɆȺ - 1007 [24]. 
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Ɋɢɫɭɧɨɤ 10 - ɉɗɌ/ɄɌ-ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɊɎɅɉ 18F-ɉɋɆȺ-1007 

 

2.3 ɉɨɬɟɧɰɢɚɥ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɨɬɟɧɰɢɚɥɚ ɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɫɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 4, ɤɨɬɨɪɚɹ ɨɛɴɟɞɢɧɹɟɬ 

ɜɫɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɵɯ ɊɎɅɉ ɧɚɱɢɧɚɹ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨ 

ɤɥɢɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɜɤɥɸɱɚɹ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ. ɋɬɨɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɢɡ ɩɪɚɣɫɚ 

ɨɪɝɚɧɢɡɚɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 4 - Ɉɫɧɨɜɧɵɟ ɡɧɚɱɢɦɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɤɚ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ 

 18F - Ɏɬɨɪɯɨɥɢɧ 68Ga - ɉɋɆȺ-11 18F - ɉɋɆȺ-1007 

I. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɉɪɨɰɟɫɫ ɫɢɧɬɟɡɚ 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧ

ɧɵɣ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧ

ɵɣ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧ

ɵɣ 

Ɋɚɫɯɨɞɧɵɟ 

ɦɚɬɟɪɢɚɥɵ 

2 ɨɞɧɨɪɚɡɨɜɵɟ 

IFP-ɤɚɫɫɟɬɵ ɫ 

ɪɟɚɝɟɧɬɚɦɢ 

1 ɨɞɧɨɪɚɡɨɜɚɹ IFP-

ɤɚɫɫɟɬɚ ɫ 

ɪɟɚɝɟɧɬɚɦɢ 

1 ɨɞɧɨɪɚɡɨɜɚɹ IFP-

ɤɚɫɫɟɬɚ ɫ 

ɪɟɚɝɟɧɬɚɦɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

ȼɪɟɦɹ ɫɢɧɬɟɡɚ 50 ɦɢɧɭɬ 20 ɦɢɧɭɬ 40 ɦɢɧɭɬ 

ȼɵɯɨɞ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ 
10 % 70% 40% 

ɋɬɨɢɦɨɫɬɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 
58 500 ɪɭɛɥɟɣ 40 000 ɪɭɛɥɟɣ 65 000 ɪɭɛɥɟɣ 

II. Ɏɢɡɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ 

ɪɚɞɢɨɧɭɤɥɢɞɚ 
ɐɢɤɥɨɬɪɨɧɧɵɣ Ƚɟɧɟɪɚɬɨɪɧɵɣ ɐɢɤɥɨɬɪɨɧɧɵɣ 

ɉɟɪɢɨɞ 

ɩɨɥɭɪɚɫɩɚɞɚ 
109,8 ɦɢɧ. 68,1 ɦɢɧ 109,8 ɦɢɧ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 

ɩɪɨɛɟɝ ɩɨɡɢɬɪɨɧɚ 
2,31 ɦɦ 9,57 ɦɦ 2,31ɦɦ 

ȼɜɨɞɢɦɚɹ ɞɨɡɚ 350-450 ɆȻɤ 200-300 ɆȻɤ 250-350 ɆȻɤ 

ɗɮɮɟɤɬɢɜɧɚɹ ɞɨɡɚ 

ɧɚ ɩɚɰɢɟɧɬɚ 
7,0-9,0 mSv 4,6-6,9 mSv 5,8-8,1 mSv 

III. Ʉɥɢɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɩɚɰɢɟɧɬɨɜ ɡɚ 1 

ɫɢɧɬɟɡ 

10 ɩɚɰɢɟɧɬɨɜ 4 ɩɚɰɢɟɧɬɚ 20 ɩɚɰɢɟɧɬɚɜ 

ɍɪɨɜɟɧɶ ɉɋȺ >2,2 ɧɝ/ɦɥ 1,2-1,5 ɧɝ/ɦɥ ≥0,5 ɧɝ/ɦɥ 

ɇɚɤɨɩɥɟɧɢɟ ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ, SUVmax 

ɉɟɱɟɧɶ 8,7-15,0 9,0-14,2 8,8-14,0 

ɉɨɞɠɟɥɭɞɨɱɧɚɹ 

ɠɟɥɟɡɚ 
5,6-9,8 5,6-9,0 6,2-8,4 

ɋɥɸɧɧɵɟ 

ɠɟɥɟɡɵ 
3,6-6,9 4,8-7,6 5,8-7,8 

ɋɥɟɡɧɵɟ ɠɟɥɟɡɵ 1,0-3,19 2,2-3,0 2,8-3,5 

ɋɟɥɟɡɟɧɤɚ 2,3-4,4 3,1-4,8 3,8-5,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

Ʉɨɫɬɧɵɣ ɦɨɡɝ 1,7-3,6 1,5-2,8 2,4-4,5 

ɉɨɱɤɢ, 

ɦɨɱɟɬɨɱɧɢɤɢ 
6,8-10,1 4,0-5,8 1,2-2,3 

 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 4, ɤɚɠɞɵɣ ɊɎɅɉ ɢɦɟɟɬ ɫɜɨɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɷɬɨ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɭɱɢɬɵɜɚɸɬɫɹ 

ɤɥɢɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɞɚɧɧɵɯ ɊɎɅɉ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɦɚɥɨ ɜɚɠɧɵɦ ɜ ɪɚɜɧɟɣ ɞɢɚɝɧɨɫɬɢɤɟ Ɋɉɀ ɭ 

ɦɭɠɱɢɧ ɹɜɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɉɋȺ ɜ ɤɪɨɜɢ (ɉɋȺ - ɉɪɨɫɬɚɬɢɱɟɫɤɢɣ ɫɩɟɰɢɮɢɱɟɫɤɢɣ 

ɚɧɬɢɝɟɧ). ɉɋȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɥɥɢɤɪɟɢɧɩɨɞɨɛɧɭɸ ɩɪɨɬɟɚɡɭ ɫɵɜɨɪɨɬɤɢ 

ɤɪɨɜɢ, ɤɨɬɨɪɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɷɩɢɬɟɥɢɚɥɶɧɵɦɢ 

ɤɥɟɬɤɚɦɢ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. ɉɋȺ ɨɪɝɚɧɨɫɩɟɰɢɮɢɱɟɫɤɢɣ, ɨɞɧɚɤɨ 

ɧɟ ɫɱɢɬɚɟɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɞɥɹ ɪɚɤɚ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɭɪɨɜɟɧɶ ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɜɵɲɟɧɧɵɦ ɩɪɢ ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ  ɝɢɩɟɪɩɥɚɡɢɢ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ, 

ɩɪɨɫɬɚɬɢɬɟ ɢ ɞɪɭɝɢɯ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. Ɉɞɧɚɤɨ ɭɪɨɜɟɧɶ ɉɋȺ 

ɜ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɥɭɠɢɬ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɦ 

ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɪɚɡɜɢɬɢɹ Ɋɉɀ, ɜ ɧɨɪɦɟ ɡɧɚɱɟɧɢɹ ɉɋȺ ɫɨɫɬɚɜɥɹɸɬ  

ɨɬ 0,5 ɞɨ 4,0 ɧɝ/ɦɥ.. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɨ ɜɨɡɦɨɠɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ Ɋɉɀ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹ ɉɋȺ [24].  
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Ɋɢɫɭɧɨɤ 11- ȼɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ Ɋɉɀ ɩɪɢ ɭɪɨɜɧɟ ɉɋȺ ɨɬ 0 ɞɨ 4,0 

ɧɝ/ɦɥ  

[http://www.oncology.ru/association/clinicalguidelines/2018/] 

 

ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 4 ɢ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ [23,24] ɢɦɟɸɬɫɹ 

ɪɚɡɥɢɱɢɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɵɯ ɊɎɅɉ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɉɋȺ. Ɍɚɤ 

ɧɚɩɪɢɦɟɪ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɩɪɢɦɟɧɟɧɢɟ 18F-Ɏɬɨɪɯɨɥɢɧɚ ɩɪɢ ɡɧɚɱɟɧɢɹ 

ɉɋȺ ɦɟɧɟɟ 2,2 ɧɝ/ɦɥ ɦɨɝɭɬ ɞɚɜɚɬɶ ɥɨɠɧɨ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

Ɉɫɨɛɟɧɧɭɸ ɫɥɨɠɧɨɫɬɶ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɚɜɥɹɟɬ ɝɪɭɩɩɚ ɩɚɰɢɟɧɬɨɜ ɫ ɧɢɡɤɢɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɉɋȺ ɞɨ 1 ɧɝ/ɦɥ. ȼ ɷɬɨɣ ɱɚɫɬɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɊɎɅɉ 18F-

ɉɋɆȺ-1007. ɉɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ [25] ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɹɞɚ ɩɚɰɢɟɧɬɨɦ 

ɫ ɭɪɨɜɧɟɦ ɉɋȺ ɞɨ 0,5 ɧɝ/ɦɥ ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ ɭɱɚɫɬɤɢ ɫ ɩɚɬɨɥɨɝɢɱɟɫɤɢɦ 

ɧɚɤɨɩɥɟɧɢɟɦ ɊɎɅɉ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ ɞɚɧɧɨɝɨ 

ɩɪɨɰɟɫɫɚ. 

ȿɳɟ ɨɞɧɢɦ ɜɚɠɧɵɦ ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ SUV (Standard Uptake Value)- ɷɬɨ 

ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɭɞɟɥɶɧɨɣ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɜ ɢɡɦɟɪɹɟɦɨɣ ɡɨɧɟ (ɡɨɧɟ ɢɧɬɟɪɟɫɚ) ɢɥɢ ɩɢɤɫɟɥɟ (ɆȻɤ/ɦɥ) ɤ 

ɜɟɥɢɱɢɧɟ ɜɜɟɞɟɧɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɧɚ ɦɚɫɫɭ ɬɟɥɚ (ɆȻɤ/ɝ).  
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Ⱦɚɧɧɚɹ ɜɟɥɢɱɢɧɚ SUV ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɚɧɚɥɢɡɟ ɫɬɟɩɟɧɢ ɩɨɝɥɨɳɟɧɢɹ 

ɊɎɅɉ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɨɪɝɚɧɚ, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ 

ɪɚɡɦɟɪɨɜ ɨɩɭɯɨɥɢ ɨɬɦɟɱɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɊɎɅɉ ɱɬɨ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɛɨɥɶɲɟɣ ɚɤɬɢɜɧɨɫɬɢ ɨɩɭɯɨɥɢ. Ⱦɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɉɗɌ/ɄɌ-

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ: 

                      (2.3.1) 

 

ɝɞɟ ɋ(t)- ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ (ɭɞɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ) ɜ ɬɤɚɧɢ ɜ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t (ɆȻ/ɦɥ), D(t) -ɜɜɟɞɟɧɧɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

ɢɧɴɟɤɰɢɢ (ɆȻɤ), m - ɦɚɫɫɚ ɬɟɥɚ (ɝ). ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɚɹ 

ɧɚɤɨɩɥɟɧɢɹ SUV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ. 

Ɋɢɫɭɧɨɤ 12 - ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ SUVmax ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɞɥɹ 

ɊɎɅɉ 18F-Ɏɬɨɪɯɨɥɢɧ 

[Kinahan, P. E..  Positron Emission Tomography-Computed Tomography Standardized 
Uptake Values in Clinical Practice and Assessing Response to Therapy. Seminars in Ultrasound, 

CT and MRI/ P. E. Kinahan, J. W. Fletcher.-2010, - 496–505 P] 
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- ɩɨ ɡɧɚɱɟɧɢɹɦ SUV ɩɪɢ ɉɗɌ/ɄɌ ɜɪɚɱ ɦɨɠɟɬ ɪɚɡɥɢɱɢɬɶ ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ 

ɨɱɚɝɢ ɢ ɡɞɨɪɨɜɵɟ ɬɤɚɧɢ; 

- ɡɧɚɱɟɧɢɟ SUV ɞɨ ɢ ɩɨɫɥɟ ɥɟɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɟɝɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢɹ ɥɢɛɨ ɫɦɟɧɟ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ 

ɤɭɪɫɚ; 

- ɩɨɤɚɡɚɬɟɥɶ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɡɜɨɥɹɹ 

ɧɚɛɥɸɞɚɬɶ ɡɚ ɪɚɡɜɢɬɢɟɦ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɞɢɧɚɦɢɤɟ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɪɚɧɠɢɪɨɜɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ SUVmax  ɞɥɹ 

ɞɚɧɧɵɯ ɊɎɅɉ. ɇɚɤɨɩɥɟɧɢɟ ɜ ɩɪɢɜɟɞɟɧɧɵɯ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɹɜɥɹɸɬɫɹ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɵɯ ɊɎɅɉ, ɩɨɜɵɲɟɧɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜɫɟɝɞɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɪɝɚɧɚɯ ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɦɟɬɚɛɨɥɢɡɦɟ ɢ ɜ ɜɵɜɟɞɟɧɢɢ ɩɪɟɩɚɪɚɬɚ. 

ȿɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɧɚɤɨɩɥɟɧɢɟ ɜ ɩɟɱɟɧɢ, ɬɨ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɦɟɬɚɛɨɥɢɡɦɟ 

ɊɎɅɉɅ ɜ ɤɥɟɬɤɚɯ ɩɟɱɟɧɢ, ɱɬɨ ɠɟ ɤɚɫɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ ɫɥɸɧɧɵɯ ɢ ɝɥɚɡɧɵɯ ɠɟɥɟɡ, 

ɬɨ ɧɚɤɨɩɥɟɧɢɟ ɜ ɧɢɯ ɊɎɅɉ ɹɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɵɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. ɂɡ 

ɬɚɛɥɢɰɵ 4 ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɤɨɩɥɟɧɢɹ ɜ 

ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ ɢ ɦɨɱɟɬɨɱɧɢɤɚɯ. ɇɚ ɪɢɫɭɧɤɟ 13 ɢɡɨɛɪɚɠɟɧɚ ɚɧɚɬɨɦɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ. 

 

Ɋɢɫɭɧɨɤ 13 - Ⱥɧɚɬɨɦɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ 
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ɂɡ ɪɢɫɭɧɤɚ 13 ɜɢɞɧɨ, ɱɬɨ ɩɨ ɚɧɚɬɨɦɢɱɟɫɤɢ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɪɟɞɫɬɚɬɟɥɶɧɚɹ 

ɠɟɥɟɡɚ ɢ ɦɨɱɟɜɨɣ ɩɭɡɵɪɶ ɧɚɯɨɞɹɬɫɹ ɪɹɞɨɦ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɩɨɷɬɨɦɭ ɢɡ-ɡɚ 

ɜɵɫɨɤɨɝɨ ɧɚɤɨɩɥɟɧɢɟ ɊɎɅɉ ɜ ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪɭɞɧɨɫɬɢ ɜ 

ɜɢɡɭɚɥɢɡɚɰɢɢ. 

Ⱦɥɹ 18F-Ɏɬɨɪɯɨɥɢɧɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ 

ɢɡɛɵɬɨɱɧɚɹ ɷɤɫɩɪɟɫɫɢɹ ɯɨɥɢɧɤɢɧɚɡɵ ɜɫɥɟɞɫɬɜɢɢ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ 

ɦɟɱɟɧɨɝɨ ɯɨɥɢɧɚ ɤɥɟɬɤɚɦɢ Ɋɉɀ. ɋɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɧɵɦ [26,27] ɞɚɧɧɵɦ 18F-

Ɏɬɨɪɯɨɥɢɧ ɨɬɥɢɱɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟɣ ɫɟɤɪɟɰɢɟɣ ɱɟɪɟɡ ɦɨɱɟɜɵɜɨɞɹɳɢɟ 

ɩɭɬɢ, ɱɬɨ ɫɨɡɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ, ɩɨɹɜɥɹɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ 

«ɡɚɫɜɟɬɵ», ɤɨɬɨɪɵɟ ɦɟɲɚɸɬ ɜɢɡɭɚɥɢɡɚɰɢɢ ɥɨɠɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ, ɨɞɧɚɤɨ 

ɟɝɨ ɛɨɥɶɲɨɣ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ ɮɬɨɪɚ -18 (109,8 ɦɢɧ) ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 

ɞɢɧɚɦɢɤɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɊɎɅɉ ɍɫɬɚɧɨɜɥɟɧɨ [27], ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ 

ɫɬɚɛɢɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ 18F-Ɏɬɨɪɯɨɥɢɧɚ ɜ ɜɵɹɜɥɟɧɧɵɯ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɨɱɚɝɚɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦ ɢɡɦɟɧɟɧɢɹɦ.  

ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ 68Ga-ɉɋɆȺ-11 ɢ 18F-ɉɋɆȺ-1007, ɤɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ 

ɜɵɲɟ, ɞɚɧɧɵɟ ɊɎɅɉ ɹɜɥɹɸɬɫɹ ɚɧɚɥɨɝɨɦ ɢɧɝɢɛɢɬɨɪɚ ɩɪɨɫɬɚɬɫɩɟɰɢɮɢɱɟɫɤɨɝɨ 

ɦɟɦɛɪɚɧɧɨɝɨ ɚɧɬɢɝɟɧɚ (ɉɋɆȺ). ȼ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɤɥɟɬɤɚɯ ɩɪɢ ɪɚɤɟ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɪɟɰɟɩɬɨɪ ɉɋɆȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɪɤɟɪ 

ɚɧɝɢɨɝɟɧɟɡɚ ɢ ɜ 90-100% ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɩɭɯɨɥɟɜɨɣ ɤɥɟɬɤɢ. ɋɚɦɢ 

ɊɎɅɉ ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɦɟɬɚɛɨɥɢɡɦɟ ɤɥɟɬɨɤ ɨɩɭɯɨɥɢ, ɚ ɩɪɟɞɨɫɬɚɜɥɹɸɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɥɢɱɢɢ ɉɋɆȺ ɪɟɰɟɩɬɨɪɨɜ. ȼ ɡɞɨɪɨɜɵɯ ɤɥɟɬɤɚɯ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɷɤɫɩɪɟɫɫɢɹ ɪɟɰɟɩɬɨɪɨɜ ɉɋɆȺ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ 

ɚɩɢɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɩɢɬɟɥɢɚɥɶɧɨɣ ɤɥɟɬɤɢ ɢ ɱɚɫɬɢ ɟɟ ɰɢɬɨɩɥɚɡɦɵ, 

ɨɤɪɭɠɚɸɳɟɣ ɩɪɨɫɬɚɬɢɱɟɫɤɢɟ ɩɪɨɬɨɤɢ. ɉɪɢ ɪɚɡɜɢɬɢɢ ɩɚɬɨɥɨɝɢɢ ɉɋɆȺ 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɫ ɚɩɢɤɚɥɶɧɨɣ ɦɟɦɛɪɚɧɵ ɧɚ ɩɪɨɫɜɟɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɬɨɤɨɜ, ɜ 

ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɧɨɪɦɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɨɤ ɬɚɤɢɯ ɨɪɝɚɧɨɜ 

ɤɚɤ ɫɥɸɧɧɵɟ ɢ ɫɥɟɡɧɵɟ ɠɟɥɟɡɵ, ɩɟɱɟɧɶ ɢ ɫɟɥɟɡɟɧɤɚ, ɬɨɧɤɢɣ ɢ ɬɨɥɫɬɵɣ 

ɤɢɲɟɱɧɢɤ, ɚ ɬɚɤɠɟ ɜ ɡɞɨɪɨɜɨɣ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɟ (Ɍɚɛɥɢɰɚ 5).  
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Ɍɚɛɥɢɰɚ 5- ɋɨɞɟɪɠɚɧɢɟ ɉɋɆȺ ɜ ɬɤɚɧɹɯ ɱɟɥɨɜɟɤɚ 

Ɉɪɝɚɧɵ ɢ ɬɤɚɧɢ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɉɋɆȺ, ɧɝ/ɦɥ 

ɇɨɪɦɚɥɶɧɚɹ ɬɤɚɧɶ ɩɪɨɫɬɚɬɵ 10492,0 

Ɋɉɀ 69789,0 

Ɍɨɧɤɢɣ ɤɢɲɟɱɧɢɤ 4,6 

Ɍɨɥɫɬɵɣ ɤɢɲɟɱɧɢɤ 71,3 

ɉɨɱɤɢ 31,5 

əɢɱɧɢɤɢ 244 

ɉɟɱɟɧɶ 64,3 

Ʉɨɫɬɧɚɹ ɬɤɚɧɶ 21,7 

Ʉɨɠɚ 2,3 

 

Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɊɎɅɉ ɫɨɫɬɨɢɬ ɜ ɫɩɟɰɢɮɢɱɟɫɤɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 

ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɉɋɆȺ ɧɚ ɨɫɧɨɜɟ ɦɨɱɟɜɢɧɵ ɫ ɪɟɰɟɩɬɨɪɨɦ ɉɋɆȺ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɧɚɞɟɠɧɚɹ ɢɧɬɟɪɧɚɥɢɡɚɰɢɹ ɤɨɦɩɥɟɤɫɚ ɜ 

ɡɥɨɤɚɱɟɫɬɜɟɧɧɭɸ ɤɥɟɬɤɭ, ɤɨɬɨɪɵɣ ɥɢɛɨ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɫɨɫɬɚɜɟ ɥɢɡɨɫɨɦ, ɥɢɛɨ 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɜ ɰɢɬɨɩɥɚɡɦɭ.  

Ɉɛɚ ɊɎɅɉ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɜ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ, ɱɬɨ 68Ga – 

ɉɋɆȺ - 11, ɱɬɨ 18F - ɉɋɆȺ - 1007 ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɷɬɨ 

ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɜɵɫɨɤɨɣ ɷɤɫɩɪɟɫɫɢɜɧɨɫɬɶɸ PSMA ɤ ɪɚɤɨɜɵɦ ɤɥɟɬɤɚɦɢ, 

ɡɚ ɫɱɟɬ ɱɟɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɫɨɤɨɟ ɧɚɤɨɩɥɟɧɢɟ ɊɎɅɉ ɜ ɨɩɭɯɨɥɢ [27-29]. Ɉɞɧɚɤɨ 

ɟɫɬɶ ɪɚɡɥɢɱɢɹ ɜ ɜɢɡɭɚɥɢɡɚɰɢɢ. Ɍɚɤ ɤɚɤ ɬɚɪɝɟɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɬɟɥɶɧɚɹ 

ɠɟɥɟɡɚ, ɬɨ ɷɬɢ ɫɥɨɠɧɨɫɬɢ ɜɨɡɧɢɤɚɸɬ ɭ 68Ga – ɉɋɆȺ - 11. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 

ɨɫɧɨɜɧɨɣ ɦɟɬɚɛɨɥɢɡɦ ɢ ɩɭɬɶ ɜɵɜɟɞɟɧɢɹ ɢɡ ɨɪɝɚɧɢɡɦɚ ɢɞɟɬ ɱɟɪɟɡ 

ɦɨɱɟɜɵɜɨɞɹɳɭɸ ɫɢɫɬɟɦɭ, ɨɬ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɤɨɩɥɟɧɢɹ SUVmax ɜ ɦɨɱɟɜɨɦ 

ɩɭɡɵɪɟ ɜɨɡɪɚɫɬɚɟɬ, ɨɬɫɸɞɚ ɩɨɹɜɥɹɸɬɫɹ ɚɪɬɟɮɚɤɬɵ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ "ɡɚɫɜɟɬɵ", 

ɤɨɬɨɪɵɟ ɡɚɬɪɭɞɧɹɸɬ ɜɢɡɭɚɥɢɡɚɰɢɸ ɥɨɠɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ.  

ɍ 18F – ɉɋɆȺ - 1007 ɡɞɟɫɶ ɟɫɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɫɜɹɡɚɧɨ ɨɧɨ ɫ ɬɟɦ ɱɬɨ 

ɨɫɧɨɜɧɨɣ ɦɟɬɚɛɨɥɢɡɦ ɩɪɨɯɨɞɢɬ ɜ ɩɟɱɟɧɢ ɢ ɠɟɥɱɧɨɦ ɩɭɡɵɪɟ ɝɟɩɚɬɨɛɢɥɢɚɪɧɵɣ 
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ɩɭɬɶ ɜɵɜɟɞɟɧɢɹ ɢɡ ɨɪɝɚɧɢɡɦɚ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɨɬ ɫɸɞɚ ɧɢɡɤɢɣ ɦɨɱɟɜɨɣ ɤɥɢɪɟɧɫ, 

ɧɚ ɷɬɨɦ ɮɨɧɟ ɧɟ ɜɨɡɧɢɤɚɟɬ ɧɢɤɚɤɢɯ ɬɪɭɞɧɨɫɬɟɣ ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɥɨɠɚ 

ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ ɢ ɥɢɦɮɚɬɢɱɟɫɤɢɯ ɭɡɥɨɜ ɦɚɥɨɝɨ ɬɚɡɚ. ɇɚ ɪɢɫɭɧɤɟ 14 ɢ ɜ 

ɬɚɛɥɢɰɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɉɗɌ/ɄɌ ɢɡɨɛɪɚɠɟɧɢɣ  ɩɨɥɭɱɟɧɧɵɯ ɜ ɐɟɧɬɪɟ 

ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ ɎȽȻɍ ɎɋɇɄɐ ɎɆȻȺ Ɋɨɫɫɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɊɎɅɉ 68Ga 

– ɉɋɆȺ - 11 ɢ 18F – ɉɋɆȺ - 1007. 

 

 

Ɋɢɫɭɧɨɤ 14 – ɉɗɌ-ɢɫɫɥɟɞɨɜɚɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɊɎɅɉ 68Ga – ɉɋɆȺ - 11 ɢ 18F 

– ɉɋɆȺ - 1007 (ɫɬɪɟɥɤɚɦɢ ɭɤɚɡɚɧɨ ɧɚɤɨɩɥɟɧɢɟ ɊɎɅɉ ɜ ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ) 

 

Ɍɚɛɥɢɰɚ 6 - Ⱦɚɧɧɵɟ ɩɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦɭ  ɧɚɤɨɩɥɟɧɢɸ ɊɎɅɉ 68Ga – ɉɋɆȺ - 

11 ɢ 18F – ɉɋɆȺ - 1007 

 68Ga – ɉɋɆȺ - 11 18F – ɉɋɆȺ - 1007 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɤɨɩɥɟɧɢɹ SUVmax 

ɉɟɱɟɧɶ 9,5 14,1 

ɀɟɥɱɧɵɣ ɩɭɡɵɪɶ 3,7 8,2 

ɋɥɸɧɧɵɟ ɠɟɥɟɡɵ 6,2 7,1 

ɉɨɱɤɢ 3,0 2,1 

Ɇɨɱɟɜɨɣ ɩɭɡɵɪɶ 6,1 2,6 
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ɂɡ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɤɨɩɥɟɧɢɹ SUVmax ɜ  ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ 

ɭ 18F – ɉɋɆȺ - 1007 ɪɚɜɟɧ 2,6, ɱɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɶ ɦɟɧɶɲɟ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ 68Ga – ɉɋɆȺ - 11 SUVmax =6,1. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ, ɬɨ ɭ ɊɎɅɉ 18F – ɉɋɆȺ - 

1007 ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ, ɱɟɦ ɭ 68Ga – ɉɋɆȺ - 11. Ɉɧɨ ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɫ ɪɚɞɢɨɧɭɤɥɢɞɨɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 18F ɭ ɤɨɬɨɪɨɝɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɧɟɪɝɢɹ 

ɩɨɡɢɬɪɨɧɚ ɪɚɜɧɚ 633,4ɤɷȼ, ɬɨ ɷɧɟɪɝɢɹ ɩɨɡɢɬɪɨɧɚ ɭ 68Ga ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ 1920 

ɤɷȼ, ɧɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɪɨɛɤɚ ɩɨɡɢɬɪɨɧɚ ɜ ɜɨɞɟ. 

 

 

Ɋɢɫɭɧɨɤ 15 – ɉɪɨɛɟɝ ɩɨɡɢɬɪɨɧɚ ɜ ɜɨɞɟ ɞɥɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 18F ɢ 68Ga 

 

ɂɡ ɞɚɧɧɵɯ ɪɢɫɭɧɤɚ 15 ɩɪɨɛɟɝ ɩɨɡɢɬɪɨɧɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 
68Ga ɫɨɫɬɚɜɥɹɟɬ 9,57 ɦɦ, ɚ ɞɥɹ 18F ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ 2,31 ɦɦ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɭ 68Ga-

ɉɋɆȺ-11 ɩɨ ɤɚɱɟɫɬɜɭ ɫɧɢɠɚɟɬɫɹ [30]. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨ ɊɎɅɉ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ ɢ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɬɚɛɥɢɰɵ 4, ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 7 ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɨɥɭɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɬɚɛɥɢɰɭ ɛɵɥɢ ɜɵɧɟɫɟɧɵ ɨɫɧɨɜɧɵɟ 

ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɵɯ ɊɎɅɉ, ɤɨɬɨɪɵɟ ɧɚ ɤɚɱɟɫɬɜɨ ɩɪɨɜɟɞɟɧɢɹ 

ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ. Ⱦɥɹ ɨɰɟɧɤɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ ɫɢɦɜɨɥɨɜ «+»,«-», ɝɞɟ 

«+» - ɷɬɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɟɬɨɞɚ, «+» - ɷɬɨ ɧɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ. 
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Ɍɚɛɥɢɰɚ 7- Ɉɫɧɨɜɧɵɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɊɎɅɉ 

 18F-Ɏɬɨɪɯɨɥɢɧ 68Ga-ɉɋɆȺ-11 18F-ɉɋɆȺ-1007 

I. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ȼɪɟɦɹ ɫɢɧɬɟɡɚ 
50 ɦɢɧɭɬ 20 ɦɢɧɭɬ 40 ɦɢɧɭɬ 

- + - 

ȼɵɯɨɞ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ 

10 % 70% 40% 

- + + 

ɋɬɨɢɦɨɫɬɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

58 500 ɪɭɛɥɟɣ 40 000 ɪɭɛɥɟɣ 65 000 ɪɭɛɥɟɣ 

- + - 

II. Ɏɢɡɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ 

ɪɚɞɢɨɧɭɤɥɢɞɚ 

ɐɢɤɥɨɬɪɨɧɧɵɣ Ƚɟɧɟɪɚɬɨɪɧɵɣ ɐɢɤɥɨɬɪɨɧɧɵɣ 

+ + + 

ɉɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ 
109,8 ɦɢɧ. 68,1 ɦɢɧ 109,8 ɦɢɧ. 

+ - + 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɛɟɝ 

ɩɨɡɢɬɪɨɧɚ  

2,31 ɦɦ 9,57 ɦɦ 2,31ɦɦ 

+ - + 

ɗɮɮɟɤɬɢɜɧɚɹ ɞɨɡɚ ɧɚ 

ɩɚɰɢɟɧɬɚ  

7,0-9,0 mSv 4,6-6,9 mSv 5,8-8,1 mSv 

- + - 

III. Ʉɥɢɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ 

ɡɚ 1 ɫɢɧɬɟɡ 

10 ɩɚɰɢɟɧɬɨɜ 4 ɩɚɰɢɟɧɬɚ 20 ɩɚɰɢɟɧɬɚɜ 

+ - + 

ɍɪɨɜɟɧɶ ɉɋȺ 
>2,2 ɧɝ/ɦɥ  1,2-1,5 ɧɝ/ɦɥ ≥0,5 ɧɝ/ɦɥ 

- - + 

ɇɚɤɨɩɥɟɧɢɟ ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ, SUVmax  

ɉɨɱɤɢ, ɦɨɱɟɬɨɱɧɢɤɢ 
6,8-10,1 4,0-5,8 1,2-2,3 

- - + 

 

ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 7 ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɟ «+» ɧɚɛɢɪɚɟɬ ɊɎɅɉ 18F-ɉɋɆȺ-

1007. Ⱦɚɧɧɵɣ ɊɎɅɉ ɧɟ ɫɦɨɬɪɹ ɧɚ ɢɦɟɸɳɢɟɫɹ «-»  ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
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ɨɫɨɛɟɧɧɨɫɬɹɯ ɢ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɢɦɟɟɬ ɦɧɨɝɨ «+» ɜ 

ɤɥɢɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɹɯ, ɱɬɨ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ  ɹɜɥɹɟɬɫɹ 

ɫɚɦɵɦ ɡɧɚɱɢɦɵɦ. 
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ȼЫȼɈȾЫ 

 

 

1. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. ɂɡ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɯ ɊɎɅɉ 68Ga-ɉɋɆȺ-11 

ɢ 18F-ɉɋɆȺ-1007, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɷɬɨ ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɫ ɜɵɫɨɤɨɣ ɷɤɫɩɪɟɫɫɢɜɧɨɫɬɶɸ PSMA ɤ ɪɚɤɨɜɵɦ ɤɥɟɬɤɚɦɢ, ɡɚ ɫɱɟɬ ɱɟɝɨ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɫɨɤɨɟ ɧɚɤɨɩɥɟɧɢɟ ɊɎɅɉ ɜ ɨɩɭɯɨɥɢ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 

ɞɚɧɧɵɟ ɉɗɌ-ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɨɫɧɨɜɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɤɨɩɥɟɧɢɹ SUVmax. 

2. ȼɢɡɭɚɥɢɡɚɰɢɹ. ɂɫɯɨɞɹ ɢɡ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɊɎɅɉ 68Ga-ɉɋɆȺ-11 ɛɨɥɶɲɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɩɟɱɟɧɢ ɢ ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ 18F-ɉɋɆȺ-1007 ɨɫɧɨɜɧɨɟ 

ɧɚɤɨɩɥɟɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɱɟɧɢ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɭɥɭɱɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ 

ɜɢɡɭɚɥɢɡɚɰɢɢ. 

3. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ. ɍ ɊɎɅɉ 18F-ɉɋɆȺ-1007 ɨɧɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ, ɱɟɦ ɭ 68Ga-ɉɋɆȺ-11, ɬɚɤ ɤɚɤ ɭ ɪɚɞɢɨɧɭɤɥɢɞɚ 18F ɩɪɨɛɟɝ 

ɩɨɡɢɬɪɨɧɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɪɚɞɢɨɧɭɤɥɢɞɚ 
68Ga. 

4. ɂɫɯɨɞɹ ɢɡ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬɚɥɶɧɵɯ ɊɎɅɉ, ɜɫɟ ɠɟ ɨɫɬɚɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ 
18F-ɉɋɆȺ-1007 (ɩɪɢ ɧɚɥɢɱɢɢ ɰɢɤɥɨɬɪɨɧɚ, ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɪɚɞɢɨɧɭɤɥɢɞɨɜ), ɬɚɤ 

ɤɚɤ ɞɚɧɧɵɣ ɊɎɅɉ ɢɦɟɟɬ ɜɵɫɨɤɢɟ ɤɥɢɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ Ɋɉɀ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

 

ȼɈɁ - ɜɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ; 

ɄɌ – ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ; 

ɈɎɗɄɌ - ɨɞɧɨɮɨɬɨɧɧɚɹ ɷɦɢɫɫɢɨɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ; 

ɉɋȺ - ɩɪɨɫɬɚɬɢɱɟɫɤɢɣ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɚɧɬɢɝɟɧ; 

ɉɋɆȺ - ɩɪɨɫɬɚɬɫɩɟɰɢɮɢɱɟɫɤɢɣ ɦɟɦɛɪɚɧɧɵɣ ɚɧɬɢɝɟɧ; 

ɉɗɌ – ɩɨɡɢɬɪɨɧɧɨ - ɷɦɢɫɫɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ; 

ɊɄɌ - ɪɟɧɬɝɟɧɨɜɫɤɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ; 

ɊɇȾ – ɪɚɞɢɨɧɭɤɥɢɞɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ; 

Ɋɉɀ – ɪɚɤ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ ɠɟɥɟɡɵ; 

ɊɎɅɉ – ɪɚɞɢɨɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɣ ɥɟɤɚɪɫɬɜɟɧɧɵɣ ɩɪɟɩɚɪɚɬ; 

ɍɄɊ – ɭɥɶɬɪɚɤɨɪɨɬɤɨɠɢɜɭɳɢɣ ɪɚɞɢɨɧɭɤɥɢɞ; 

ɗɄɌ - ɷɦɢɫɫɢɨɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ; 

SUV - Standard Uptake Value. 

 

  



45 
 

ȻɂȻɅɂɈȽɊȺɎɂɑȿɋɄɂɃ ɋɉɂɋɈɄ 

 

 

1. Ʉɭɦɚɪ Ⱥ., Ɉɛɡɨɪ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ ɹɞɟɪɧɨɣ ɦɟɞɢɰɢɧɵ / Ʉɭɦɚɪ Ⱥ., 

ȼ.ɋ.Ʉɢɪɟɟɜ // Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. – 2018. – № 2. – ɋ. 134-138 

2. əɧɤɨɜɫɤɢɣ, Ɇ.ɋ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɨɣ 

ɬɨɦɨɝɪɚɮɢɢ/ Ɇ.ɋ. əɧɤɨɜɫɤɢɣ, ȼ.ɋ. əɧɤɨɜɫɤɢɣ // Ɇɟɞɢɰɢɧɫɤɚɹ ɮɢɡɢɤɚ: ɫɨɡɞɚɜɚɹ 

ɛɭɞɭɳɟɟ. - Ɇ.: ɫɬɚɬɶɹ ɜ ɫɛɨɪɧɢɤɟ ɬɪɭɞɨɜ ɤɨɧɮɟɪɟɧɰɢɢ, 2018. - ɋ. 153-157 

3. ɏɦɟɥɟɜ, Ⱥ.ȼ. Ɋɚɞɢɨɧɭɤɥɢɞɵ ɞɥɹ ɩɨɡɢɬɪɨɧɧɨɣ ɷɦɢɫɫɢɨɧɧɨɣ 

ɬɨɦɨɝɪɚɮɢɢ / Ⱥ.ȼ. ɏɦɟɥɟɜ // Ɇɟɞɢɰɢɧɫɤɚɹ ɮɢɡɢɤɚ.- Ɇ.: Ⱥɫɫɨɰɢɚɰɢɹ 

ɦɟɞɢɰɢɧɫɤɢɯ ɮɢɡɢɤɨɜ, 2019.-№81. - ɋ. 91-109 

4. ɑɢɩɢɝɚ, Ʌ.Ⱥ. ɋɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɩɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɨɣ ɬɨɦɨɝɪɚɮɢɢ / Ʌ.Ⱥ. ɑɢɩɢɝɚ, Ⱥ.ȼ. 

ȼɨɞɨɜɚɬɨɜɚ, Ƚ.ȼ. Ʉɚɬɚɟɜɚ, Ⱦ.ȼ. Ɋɵɠɤɨɜɚ, Ɇ.Ȼ. Ⱦɨɥɝɭɲɢɧ // Ɇɟɞɢɰɢɧɫɤɚɹ 

ɮɢɡɢɤɚ.- Ɇ.: Ⱥɫɫɨɰɢɚɰɢɹ ɦɟɞɢɰɢɧɫɤɢɯ ɮɢɡɢɤɨɜ, 2019.-№82. - ɋ. 78-92 

5. Ɇɟɥɶɧɢɤɨɜɚ, Ɉ.Ⱥ. ɋɨɜɪɟɦɟɧɧɵɟ ɜɨɩɪɨɫɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɪɚɞɢɨɮɚɪɦɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ 68Ga / Ɉ.Ⱥ. Ɇɟɥɶɧɢɤɨɜɚ, Ⱦ.ɇ. Ɇɭɪɚɬɨɜ, Ⱥ.Ɏ. 

ɋɢɬɧɢɤɨɜ, ȿ.ȼ. ɒɨɪɢɤɨɜ, Ⱦ.ɘ. Ʉɨɥɟɛɚɫɨɜ // Ɋɚɡɪɚɛɨɬɤɚ ɢ ɪɟɝɢɫɬɪɚɰɢɹ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ. - Ɇ.: ɈɈɈ «ɐɟɧɬɪ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ ɚɧɚɥɢɬɢɤɢ», 2018. 

- №22.- ɋ. 134-136  

6. Ƚɚɥɱɟɧɤɨ, Ʌ.ɂ. ɉɨɡɢɬɪɨɧɧɚɹ ɷɦɢɫɫɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ ɜ 

ɞɢɚɝɧɨɫɬɢɤɟ ɡɚɛɨɥɟɜɚɧɢɣ / Ʌ.ɂ. Ƚɚɥɱɟɧɤɨ, Ʉ.ȼ. Ɍɨɥɦɚɱɟɜ // Ⱥɥɶɦɚɧɚɯ 

ɫɟɫɬɪɢɧɫɤɨɝɨ ɞɟɥɚ. - ɂɪɤɭɬɫɤ: ɂɪɤɭɬɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ 

ɭɧɢɜɟɪɫɢɬɟɬ. - 2018.- Ɍ.11.- №1.- ɋ.24-30 

7. ɏɦɟɥɟɜ, Ⱥ.ȼ. Ɋɚɡɪɚɛɨɬɤɢ ɞɥɹ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɪɢɦɟɧɟɧɢɣ ɜ ɉɗɌ / 

Ⱥ.ȼ. ɏɦɟɥɟɜ // Ɇɟɞɢɰɢɧɫɤɚɹ ɮɢɡɢɤɚ.- Ɇ.: Ⱥɫɫɨɰɢɚɰɢɹ ɦɟɞɢɰɢɧɫɤɢɯ ɮɢɡɢɤɨɜ. - 

2017. - №74. - ɋ. 122 - 133 

8. International Atomic Energy Agency, Quality control in the production 

of radiopharmaceuticals: Radioisotope Products and Radiation Technology Section // 

IAEA Vienna. - 2018. –V. 1856. 



46 
 

9. International Atomic Energy Agency, Good practice for introducing 

radiopharmaceuticals for clinical use: Radioisotope Products and Radiation 

Technology Section // IAEA Vienna. - 2016. – V. 1782. 

10. Conti, M. Physics of pure and non-pure positron emitters for PET: a 

review and a discussion / Ɇ. Conti, L. Eriksson // EJNMMI Phys. - 2016. 

11. ɉɚɯɨɦɨɜ, Ⱥ.ɘ. ɋɨɱɟɬɚɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɉɗɌ/ɄɌ ɫ 11ɋ-ɯɨɥɢɧɨɦ ɢ 

68Ga-ɉɋɆȺ ɭ ɛɨɥɶɧɵɯ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɪɟɰɢɞɢɜɨɦ ɪɚɤɚ ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ 

ɠɟɥɟɡɵ / Ⱥ.ɘ. ɉɚɯɨɦɨɜ, Ɇ.ɋ. Ɍɥɨɫɬɚɧɨɜɚ, Ⱥ.Ⱥ. ɋɬɚɧɠɟɜɫɤɢɣ // Ʌɭɱɟɜɚɹ 

ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɬɟɪɚɩɢɹ. - 2018. - Ɍ. 9. - № 1. - ɋ. 188-189. 

12. Zacho, HD. 68 Ga- PSMA PET/CT for the detection of bone metastases 

in prostate cancer: a systematic review of the published literature / HD. Zacho, JB. 

Nielsen, U. Haberkorn, L. Stenholt, LJ. Petersen // Clin. Physiol. Funct. Imaging. – 

2018. – V.38. P. 911–1077. 

13. Obek, C. The accuracy of Ga-68-PSMA PET/CT in primary lymph node 

staging in high-risk prostate cancer / C. Obek, T. Doganca, E. Demirci, M. Ocak, 

[and all] // Eur. J. Nucl. Med. Mo.l Imaging. – 2017. – V.44. – P. 1806–1818. 

14. Schmuck, S. Comparison of standard and delayed imaging to improve 

the detection rate of [Ga-68]PSMA I&T PET/CT in patients with biochemical 

recurrence or prostate-specific antigen persistence after primary therapy for prostate 

cancer / S. Schmuck, S. Nordlohne, C-A. von Klot, C. Henkenberens, [and all] // Eur. 

J. Nucl. Med. Mo.l Imaging. – 2017. – V.44. – P. 960–968. 

15. Schwenck, J. Comparison of 68Galabelled PSMA-11 and 11C-choline in 

the detection of prostate cancer metastases by PET/CT / J. Schwenck, H. Rempp, G. 

Reischl, S. Kruck, [and all] // Eur. J. Nucl. Med. Mol. Imaging. – 2017. - V. 44. P. 

92-101. 

16. Witkowska-Patena, E. 68Ga-PSMA PET/CT imaging in recurrent 

prostate cancer: Where are we now? / E. Witkowska-Patena, A. Mazurek, M. Dziuk // 

Cent. European J. Urol. – 2017. – V. 70. – P. 37-43. 

17. Rahbar, K. [18F]-PSMA-1007 PET/CT at 60 and 120 minutes in patients 

with prostate cancer: Biodistribution, tumour detection and activity kinetics / K. 



47 
 

Rahbar, A. Afshar-Oromieh, M. Bögemann, S. Wagner, [and all]. //Eur. J. Nucl. 

Med. Mol. Imaging. – 2018. V. 45. – P. 1329–1334. 

18. Cardinale, J. Preclinical evaluation of (18F)PSMA-1007: a new prostate-

specific membrane antigen ligand for prostate cancer imaging / J. Cardinale, M. 

Schäfer, M. Benesová, [and all] //J. Nucl. Med. – 2017. – V. 58. – P. 425–431. 

19. Zaman, M.U. Diagnostic challenges in prostate cancer and 68Ga-PSMA 

PET imaging: a game changer? / M.U. Zaman, N. Fatima, A. Zaman, [and all] // 

Asian Pacific J. Cancer Prev. – 2017. – V. 18. – P. 2625–2633. 

20. Giesel, FL. F-18 labelled PSMA-1007: biodistribution, radiation 

dosimetry and histopathological validation of tumor lesions in prostate cancer / FL. 

Giesel, B. Hadaschik, J. Cardinale, [and all] // Eur. J. Nucl. Med. Mol. Imaging. – 

2017. – V. 44. – P. 678–688. 

21. Giovacchini, G. PET/CT With (68)Ga-PSMA in Prostate Cancer: 

Radiopharmaceutical Background and Clinical Implications / G. Giovacchini, E. 

Giovannini, M. Riondato, A. Ciarmiello // Curr. Radiopharm. – 2018. – V. 11. – P. 4–

13. 

22. Eissa, A. The role of 68Ga-PSMA PET/CT scan in biochemical recurrence 

after primary treatment for prostate cancer: A systematic review of the literature / A. 

Eissa, A. Elsherbiny, R.F. Coelho, J. Rassweiler, [and all] // Minerva Urol. Nefrol. – 

2018. – V. 70. - P. 462 – 478. 

23. Hodolic, M. Imaging of Prostate Cancer Using 18F-Choline 

PET/Computed Tomography / M. Hodolic // PET Clinics. - 2016. - P. 173–184. 

24. Giovacchini, G. PET/CT With 68Ga-PSMA in Prostate Cancer: 

Radiopharmaceutical Background and Clinical Implications / E. Giovannini, M. 

Riondato, A. Ciarmiello // Current Radiopharmaceuticals. - 2018. - P .4–13.  

25. Giesel, FL. Detection efficacy of [18F]PSMA‐1007 PET/CT in 251 

Patients with biochemical recurrence after radical prostatectomy/ FL. Giesel, K. 

Knorr, F. Spohn, L. Will // J. of Nucl. Med. - 2018. 

26.  Gauvin, S. Initial single-centre Canadian experience with 18F-

fluoromethylcholine positron emission tomography-computed tomography (18F-FCH 



48 
 

PET/ CT) for biochemical recurrence in prostate cancer patients initially treated with 

curative intent/ S. Gauvin, Y. Cerantola, E. Haberer, V. Pelsser, [and all] //Canadian 

Urological Association Journal. - 2017. – 47 P. 

27. Barbaud, M. 68Ga-PSMA-11 PET-CT study in prostate cancer patients 

with biochemical recurrence and non-contributive18F-Choline PET-CT: Impact on 

therapeutic decision-making and biomarker changes. / M. Barbaud, M. Frindel, L. 

Ferrer // The Prostate. - 2018. - P.1–8. 

28. Frederik, L. Biochemical Recurrence of Prostate Cancer: Initial Results 

with [18F]PSMA-1007 PET/CT / L. Frederik, L. Giesel // J. Nucl. Med. - 2018. - P. 

632-635.  

29.  Treglia, G. Detection Rate of 18F-Labeled PSMA PET/CT in Biochemical 

Recurrent Prostate Cancer: A Systematic Review and a Meta-Analysis / G. Treglia, S. 

Annunziata, D. Pizzuto, L. Giovanella, [and all] // Cancers. - 2019. – 710 P. 

30. Conti, M. Physics of pure and non-pure positron emitters for PET: a review 

and a discussion/ M. Conti, L. Eriksson // EJNMMI Physics. - 2016. 




