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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 

MALDI  Matrix-assisted laser desorption/ionization 

SDS   Ⱦɨɞɟɰɢɥɫɭɥɶɮɚɬ ɧɚɬɪɢɹ 

ȻɅɊɋ  Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ 

ȻɋȺ   Ȼɵɱɢɣ ɫɵɜɨɪɨɬɨɱɧɵɣ ɚɥɶɛɭɦɢɧ 

ȼɗɀɏ  ȼɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚɹ ɠɢɞɤɨɫɬɧɚɹ ɯɪɨɦɚɬɨɝɪɚɮɢɹ 

Ⱦɋ   Ⱦɟɤɫɬɪɚɧɫɭɥɶɮɚɬ ɧɚɬɪɢɹ 

ɂɊɌ  ɂɧɝɢɛɢɬɨɪ-ɪɟɡɢɫɬɟɧɬɧɵɣ ɬɢɩ 

ɄɈȿ  Ʉɨɥɨɧɢɟɨɛɪɚɡɭɸɳɚɹ ɟɞɢɧɢɰɚ 

ɆɉɄ  Ɇɢɧɢɦɚɥɶɧɚɹ ɩɨɞɚɜɥɹɸɳɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɧɬɢɛɢɨɬɢɤɚ 

Ɉɇɉ (SNP) Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ (single nucleotide polymorphism) 

ɉɋȻ  ɉɟɧɢɰɢɥɥɢɧɫɜɹɡɵɜɚɳɢɣ ɛɟɥɨɤ 

ɉɏ  ɉɟɪɨɤɫɢɞɚɡɚ ɯɪɟɧɚ 

ɉɐɊ  ɉɨɥɢɦɟɪɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 

ɉɐɊ ɊɊȼ ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ ɜ ɪɟɠɢɦɟ «ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ» 

ɌɆȻ  3,3’,5,5’ – ɬɟɬɪɚɦɟɬɢɥɛɟɧɡɢɞɢɧ 

ɎɋȻ  Ɏɨɫɮɚɬɧɨ-ɫɨɥɟɜɨɣ ɛɭɮɟɪ 

ɎɋȻɌ  Ɏɨɫɮɚɬɧɨ-ɫɨɥɟɜɨɣ ɛɭɮɟɪ, ɫɨɞɟɪɠɚɳɢɣ 0,01 % ɬɜɢɧ-20 

ɗȾɄ  1-ɷɬɢɥ-3-(3-ɞɢɦɟɬɢɥɚɦɢɧɨɩɪɨɩɢɥ)ɤɚɪɛɨɞɢɢɦɢɞ   
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. Ȼɟɬɚ-ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ ɫ ɦɨɦɟɧɬɚ ɢɯ ɨɬɤɪɵɬɢɹ ɢ ɞɨ ɧɚɲɢɯ 

ɞɧɟɣ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ ɞɥɹ 

ɥɟɱɟɧɢɹ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɩɪɢɪɨɞɵ. Ɉɞɧɚɤɨ ɩɨɹɜɥɟɧɢɟ ɛɚɤɬɟɪɢɣ, 

ɭɫɬɨɣɱɢɜɵɯ ɤ ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɯɢɦɢɨɬɟɪɚɩɢɢ. ɍɝɪɨɠɚɸɳɢɦ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɟɡɢɫɬɟɧɬɧɵɯ 

ɜɨɡɛɭɞɢɬɟɥɟɣ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɯ ɢɧɮɟɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɰɢɹ 

ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɮɟɪɦɟɧɬɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɧɨɟ ɤɨɥɶɰɨ 

ɚɧɬɢɛɢɨɬɢɤɨɜ. Ʉɚɪɛɚɩɟɧɟɦɵ - ɫɚɦɵɟ ɧɨɜɵɟ ɩɪɟɩɚɪɚɬɵ ɢɡ ɤɥɚɫɫɚ ɛɟɬɚ-ɥɚɤɬɚɦɨɜ, ɨɧɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɥɟɱɟɛɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ ɞɥɹ ɥɟɱɟɧɢɹ ɬɹɠɟɥɵɯ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, 

ɜɵɡɜɚɧɧɵɯ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɞɟɣɫɬɜɢɸ ɞɪɭɝɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ. 

Ɉɞɧɚɤɨ ɡɚ 20 ɥɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɛɚɤɬɟɪɢɢ ɭɫɩɟɥɢ ɩɪɢɫɩɨɫɨɛɢɬɶɫɹ ɢ ɤ ɷɬɢɦ ɚɧɬɢɛɢɨɬɢɤɚɦ 

ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɞɭɤɰɢɢ ɮɟɪɦɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɦ ɜɫɟ ɤɥɚɫɫɵ ɛɟɬɚ-

ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɤɚɪɛɚɩɟɧɟɦɵ Д1]. ɉɨ ɫɜɨɟɦɭ ɫɬɪɨɟɧɢɸ ɤɚɪɛɚɩɟɧɟɦɚɡɵ 

ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɨɬɧɨɫɹɬɫɹ ɤ ɬɪɟɦ ɦɨɥɟɤɭɥɹɪɧɵɦ ɤɥɚɫɫɚɦ A, B, D. ɉɨ ɫɬɪɨɟɧɢɸ ɚɤɬɢɜɧɨɝɨ 

ɰɟɧɬɪɚ ɨɧɢ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɮɟɪɦɟɧɬɵ, ɫɨɞɟɪɠɚɳɢɟ ɫɟɪɢɧ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ, ɢ ɦɟɬɚɥɥɨ-ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɢɧ ɢɥɢ ɞɜɚ ɢɨɧɚ ɰɢɧɤɚ. Ȼɥɚɝɨɞɚɪɹ ɩɥɚɡɦɢɞɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɨɜ, 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫɪɟɞɢ ɜɨɡɛɭɞɢɬɟɥɟɣ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɱɟɥɨɜɟɤɚ 

ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ. ȼ ɥɟɱɟɛɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ ɊɎ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɞɟɣɫɬɜɢɸ 

ɤɚɪɛɚɩɟɧɟɦɨɜ ɹɜɥɹɸɬɫɹ ɨɤɨɥɨ 14 % ɩɚɬɨɝɟɧɧɵɯ ɛɚɤɬɟɪɢɣ [2]. ɋɪɟɞɢ ɛɚɤɬɟɪɢɣ Pseudomonas 

aeroginosa ɱɢɫɥɨ ɪɟɡɢɫɬɟɧɬɧɵɯ ɲɬɚɦɦɨɜ ɫɨɫɬɚɜɥɹɟɬ ɭɠɟ 75% [3]. Ɉɩɚɫɧɵɦ ɹɜɥɹɟɬɫɹ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɣ ɛɚɤɬɟɪɢɣ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɮɟɪɦɟɧɬɨɜ: 

ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɫɨɜɦɟɫɬɧɨ ɫ ɫɟɪɢɧɨɜɵɦɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɌȿɆ, SHV 

ɢ CTБ-M ɬɢɩɨɜ. ɉɪɢ ɬɟɪɚɩɢɢ ɬɚɤɢɯ ɢɧɮɟɤɰɢɣ ɤɨɦɛɢɧɚɰɢɟɣ ɚɧɬɢɛɢɨɬɢɤɨɜ ɫ ɢɧɝɢɛɢɬɨɪɚɦɢ 

ɫɟɪɢɧɨɜɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɨɫɬɚɸɬɫɹ ɚɤɬɢɜɧɵɦɢ. ɉɪɢ ɥɟɱɟɧɢɢ 

ɚɡɬɪɟɨɧɚɦɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɧɟ ɞɟɣɫɬɜɭɸɬ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɝɢɞɪɨɥɢɡ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ (ȻɅɊɋ) ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɪɚɩɢɹ ɬɚɤɠɟ 

ɫɬɚɧɨɜɢɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɨɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɛɢɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɧɚ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɝɟɧɵ 

ɤɚɪɛɚɩɟɧɟɦɚɡ, ɱɚɫɬɨ ɧɟɫɭɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ – 

ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ, ɮɬɨɪɯɢɧɨɥɨɧɚɦ ɢ ɞɪ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɜɦɟɫɬɧɨɣ ɷɤɫɩɪɟɫɫɢɢ ɬɚɤɢɯ ɝɟɧɨɜ 

ɩɨɥɭɱɚɸɬɫɹ ɩɚɧɪɟɡɢɫɬɟɧɬɧɵɟ ɛɚɤɬɟɪɢɢ, ɭɫɬɨɣɱɢɜɵɟ ɤɨ ɜɫɟɦ ɢɡɜɟɫɬɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ. 
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ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ȼɫɟɦɢɪɧɨɣ Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɂɞɪɚɜɨɯɪɚɧɟɧɢɹ (ȼɈɁ), 

ɫɦɟɪɬɧɨɫɬɶ ɨɬ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɨɣ ɩɧɟɜɦɨɧɢɢ, ɜɵɡɜɚɧɧɨɣ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ 

ɲɬɚɦɦɚɦɢ Klebsiella pneumoniae, ɩɪɟɜɵɲɚɟɬ 50 % Д4]. 

ȼ ɫɜɹɡɢ ɫ ɦɧɨɝɨɨɛɪɚɡɢɟɦ ɢ ɨɩɚɫɧɨɫɬɶɸ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɚɤɬɭɚɥɶɧɚ ɡɚɞɚɱɚ ɩɨɢɫɤɚ ɧɚɞёɠɧɵɯ ɦɟɬɨɞɨɜ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɤɥɢɧɢɱɟɫɤɢɯ 

ɥɚɛɨɪɚɬɨɪɢɣ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦ ɦɟɬɨɞ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɫɟɯ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɫɨɜɦɟɫɬɧɨ ɫ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ. Ȼɢɨɯɢɦɢɱɟɫɤɢɟ ɢ 

ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɮɟɪɦɟɧɬɨɜ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɫɬɶ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɧɨɠɟɫɬɜɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɬɨɞɵ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚ. ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɝɟɧɨɜ ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɵ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ȾɇɄ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɦɭɥɶɬɢɚɧɚɥɢɡ ɧɚ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɚ ɜɵɫɨɤɨɫɩɟɰɢɮɢɱɧɨɝɨ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ-ɦɢɲɟɧɢ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ 

ɡɨɧɞɚɦɢ. Ɋɚɧɟɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɯ ɦɢɤɪɨɱɢɩɨɜ ɫ 

ɞɟɬɟɤɰɢɟɣ ɧɚ ɨɫɧɨɜɟ ɩɟɪɨɤɫɢɞɚɡɵ ɯɪɟɧɚ. ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ ȾɇɄ-ɦɢɲɟɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɨɬɢɧ, 

ɤɨɬɨɪɵɣ ɜɵɹɜɥɹɟɬɫɹ ɜ ɞɭɩɥɟɤɫɚɯ ȾɇɄ ɧɚ ɧɨɫɢɬɟɥɟ ɤɨɧɴɸɝɚɬɨɦ ɫɬɪɟɩɬɚɜɢɞɢɧɚ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ 

ɯɪɟɧɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɪɟɚɤɰɢɢ ɨɛɪɚɡɭɟɬɫɹ ɨɤɪɚɲɟɧɧɵɣ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɩɪɨɞɭɤɬ, 

ɚɞɫɨɪɛɢɪɭɸɳɢɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɱɢɩɚ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ. ɗɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ ɢ 

ɭɞɟɲɟɜɥɹɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɬɢɱɟɫɤɢɯ ɫɤɚɧɟɪɨɜ ɜɵɫɨɤɨɝɨ 

ɪɚɡɪɟɲɟɧɢɹ [5]. 

ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ  ɹɜɥɹɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɚ ɢ 

ɬɟɯɧɨɥɨɝɢɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ȾɇɄ ɧɚ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɯ ɦɢɤɪɨɱɢɩɚɯ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ A, B ɢ D (ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

Ⱥɦɛɥɟɪɚ Д6Ж). Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɬɪɟɛɨɜɚɥɨɫɶ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɜɫɟɯ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɨɞɧɨɣ 

ɪɟɚɤɰɢɢ; ɚ ɬɚɤɠɟ ɦɟɬɨɞ ɫɨɜɦɟɫɬɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ; 

 ɩɪɨɜɟɫɬɢ ɜɵɛɨɪ ɫɬɪɭɤɬɭɪ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɩɨɞɝɪɭɩɩɵ; 

 ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧɞɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɷɧɞɜɢɱ-

ɝɢɛɪɢɞɢɡɚɰɢɢ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ȾɇɄ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɟɱɟɧɧɨɣ ɛɢɨɬɢɧɨɦ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ 
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ɡɨɧɞɚɦɢ ɢ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɞɜɭɦɹ ɬɢɩɚɦɢ ɡɨɧɞɨɜ; ɫɪɚɜɧɢɬɶ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɟ ɦɢɤɪɨɱɢɩɵ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɜɨɫɶɦɢ ɬɢɩɨɜ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɬɢɩɢɪɨɜɚɧɢɟɦ ɩɨ ɩɨɞɝɪɭɩɩɚɦ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɦɢɤɪɨɱɢɩɚ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (ɌȿɆ, SHV, CTX-M ɬɢɩɨɜ) ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɡɨɧɞɨɜ, ɪɚɧɟɟ ɩɨɞɨɛɪɚɧɧɵɯ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɢ ɤɥɸɱɟɜɵɯ ɩɨɡɢɰɢɣ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ (Ɉɇɉ), 

ɤɨɞɢɪɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɡɧɚɱɢɦɵɟ ɦɭɬɚɰɢɢ ɜ ɮɟɪɦɟɧɬɚɯ. 
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ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

ȽɅȺȼȺ 1.ɍɋɌɈɃɑɂȼɈɋɌɖ ɆɂɄɊɈɈɊȽȺɇɂɁɆɈȼ Ʉ ɄȺɊȻȺɉȿɇȿɆȺɆ 

1.1. Ʉɚɪɛɚɩɟɧɟɦɵ 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɩɨɹɜɢɥɚɫɶ ɫ ɨɬɤɪɵɬɢɹ 

Alexandr Fleming ɜ 1929 ɝɨɞɭ ɩɟɧɢɰɢɥɥɢɧɚ. Ɉɧ ɜɵɞɟɥɢɥ ɢɡ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ ɧɟɭɫɬɨɣɱɢɜɭɸ 

ɫɭɛɫɬɚɧɰɢɸ, ɷɮɮɟɤɬɢɜɧɭɸ ɩɪɨɬɢɜ ɫɬɚɮɢɥɨɤɨɤɤɚ ɢ ɫɬɪɟɩɬɨɤɨɤɤɨɜ Д7]. ɉɨɡɠɟ ɛɢɨɯɢɦɢɤɢ Chain ɢ 

Florey ɪɚɡɪɚɛɨɬɚɥɢ ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɢɧɬɟɡɚ  ɩɟɧɢɰɢɥɥɢɧɚ, ɤɨɬɨɪɵɣ ɫɬɚɥ ɚɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨ ɜɪɟɦɹ ȼɬɨɪɨɣ Ɇɢɪɨɜɨɣ ɜɨɣɧɵ Д8]. ȼ 1945 ɝɨɞɭ Ɏɥɟɦɢɧɝɭ, Ɏɥɨɪɢ ɢ ɑɟɣɧɭ 

ɛɵɥɚ ɩɪɢɫɭɠɞɟɧɚ ɇɨɛɟɥɟɜɫɤɚɹ ɩɪɟɦɢɹ ɩɨ ɮɢɡɢɨɥɨɝɢɢ ɢ ɦɟɞɢɰɢɧɟ «ɡɚ ɨɬɤɪɵɬɢɟ ɩɟɧɢɰɢɥɥɢɧɚ ɢ 

ɟɝɨ ɰɟɥɟɛɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɢɧɮɟɤɰɢɨɧɧɵɯ ɛɨɥɟɡɧɹɯ». 

Ʉ ɫɟɪɟɞɢɧɟ 1970-ɯ ɝɨɞɨɜ ɜ ɦɟɞɢɰɢɧɫɤɨɣ ɩɪɚɤɬɢɤɟ ɢɦɟɥɨɫɶ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ 

ɱɢɫɥɨ ɩɨɥɭɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɟɧɢɰɢɥɥɢɧɨɜ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ, ɫɩɟɤɬɪ ɚɤɬɢɜɧɨɫɬɢ ɤɨɬɨɪɵɯ 

ɨɯɜɚɬɵɜɚɥ ɛɨɥɶɲɢɧɫɬɜɨ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɯ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɉɞɧɚɤɨ ɢɧɬɟɧɫɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɩɪɟɩɚɪɚɬɨɜ ɩɪɢɜɟɥɨ ɤ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɛɨɥɶɲɢɧɫɬɜɭ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɷɬɢɯ ɝɪɭɩɩ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. Ɍɟɧɞɟɧɰɢɹ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɪɟɡɢɫɬɟɧɬɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɩɨɫɬɨɹɧɧɨɦɭ ɩɨɢɫɤɭ ɧɨɜɵɯ, ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɢɥɨɫɶ ɫɨɡɞɚɧɢɟ ɧɨɜɨɣ ɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɨɜ 

- ɤɚɪɛɚɩɟɧɟɦɨɜ. 

Ʉɚɪɛɚɩɟɧɟɦɵ, ɤɚɤ ɢ ɜɫɟ ɞɪɭɝɢɟ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ, ɨɤɚɡɵɜɚɸɬ ɛɚɤɬɟɪɢɰɢɞɧɨɟ 

ɞɟɣɫɬɜɢɟ, ɧɚɪɭɲɚɹ ɫɢɧɬɟɡ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɛɚɤɬɟɪɢɣ ɩɭɬёɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ ɫ 

ɩɟɧɢɰɢɥɥɢɧɫɜɹɡɵɜɚɸɳɢɦɢ ɛɟɥɤɚɦɢ (ɉɋȻ) - ɬɪɚɧɫɩɟɩɬɢɞɚɡɚɦɢ – ɮɟɪɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ 

ɭɱɚɫɬɜɭɸɬ ɜ ɫɲɢɜɤɟ ɩɟɩɬɢɞɨɝɥɢɤɚɧɨɜɨɝɨ ɫɥɨɹ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ Д9Ж. Ɇɟɯɚɧɢɡɦ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɪɟɚɤɰɢɢ ɬɪɚɧɫɩɟɩɬɢɞɢɪɨɜɚɧɢɹ ɩɟɩɬɢɞɨɝɥɢɤɚɧɚ 

ɩɟɧɢɰɢɥɥɢɧɨɦ ɛɵɥ ɨɩɢɫɚɧ TТЩЩОЫ ɢ SЭЫШЦТЧРОЫ ɜ 1965 ɝɨɞɭ Д10Ж. Ȼɵɥɨ ɨɬɦɟɱɟɧɨ ɫɬɪɭɤɬɭɪɧɨɟ 

ɫɯɨɞɫɬɜɨ ɩɟɧɢɰɢɥɥɢɧɚ G ɫ ɤɨɧɰɟɜɵɦ ɞɢɩɟɩɬɢɞɨɦ D-Ala-D-Ala ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ 

ɩɟɩɬɢɞɨɝɥɢɤɚɧɚ ɪɚɡɞɟɥёɧɧɵɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɥɟɬɨɤ. ɋɟɣɱɚɫ ɢɡɜɟɫɬɟɧ ɦɟɯɚɧɢɡɦ, ɜɤɥɸɱɚɸɳɢɣ 

ɫɜɹɡɵɜɚɧɢɟ ɛɟɬɚ-ɥɚɤɬɚɦɚ ɫ ɫɟɪɢɧɨɦ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɩɟɧɢɰɢɥɥɢɧɫɜɹɡɵɜɚɸɳɢɯ ɛɟɥɤɨɜ Д11]. 

Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɩɟɩɬɢɞɚɡ (ɉɋȻ) ɢ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦɢ ɚɧɬɢɛɢɨɬɢɤɚɦɢ 

ɩɪɢɜɟɞёɧ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2 [12]. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɟɞɚɜɧɢɯ ɪɚɛɨɬɚɯ ɫɨɨɛɳɚɟɬɫɹ ɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ 

ɫɜɹɡɵɜɚɧɢɢ ɧɟɤɨɬɨɪɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɨɜ ɫ ɚɥɥɨɫɬɟɪɢɱɟɫɤɢɦɢ ɫɚɣɬɚɦɢ ɉɋȻ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ 

ɜɨɡɪɚɫɬɚɧɢɸ ɷɮɮɟɤɬɢɜɧɨɬɢ ɚɧɬɢɛɢɨɬɢɤɨɜ Д13; 14]. 



10 

 

 

Ɋɢɫ. 1. Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɩɟɩɬɢɞɚɡ (ɉɋȻ) [12]. 

 

Ɋɢɫ. 2. ɂɧɝɢɛɢɪɨɜɚɧɢɟ ɬɪɚɫɩɟɩɬɢɞɚɡ (ɉɋȻ) ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦɢ ɚɧɬɢɛɢɨɬɢɤɚɦɢ [12]. 

Ʉɚɪɛɚɩɟɧɟɦɵ, ɜɨ ɦɧɨɝɨɦ ɛɥɚɝɨɞɚɪɹ ɫɨɱɟɬɚɧɢɸ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɚɤɬɢɜɧɨɫɬɢ, ɧɢɡɤɨɣ 

ɬɨɤɫɢɱɧɨɫɬɢ, ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɪɦɚɤɨɤɢɧɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ 

ɭɞɚɱɧɵɯ ɝɪɭɩɩ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. ɉɟɪɜɵɣ ɤɚɪɛɚɩɟɧɟɦ – ɬɢɟɧɚɦɢɰɢɧ – ɜɟɳɟɫɬɜɨ, 

ɩɪɨɞɭɰɢɪɭɟɦɨɟ ɩɨɱɜɟɧɧɵɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɦ Streptomyces cattleya, ɛɵɥ ɜɵɹɜɥɟɧ ɜ ɫɟɪɟɞɢɧɟ 70-

ɯ ɝɝ. XX ɜɟɤɚ Д15Ж. Ɍɢɟɧɚɦɢɰɢɧ ɛɵɥ ɤɪɚɣɧɟ ɧɟɭɫɬɨɣɱɢɜ, ɧɨ ɪɚɛɨɬɵ ɩɨ ɦɨɞɢɮɢɤɚɰɢɢ ɟɝɨ 

ɦɨɥɟɤɭɥɵ ɛɵɥɢ ɡɚɜɟɪɲɟɧɵ ɫɨɡɞɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɢɡɜɨɞɧɵɯ, ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɟɝɨ ɩɨ 

ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ Д16Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɟɲɟɧɨ ɤɥɢɧɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɟɬɵɪɟɯ 

ɤɚɪɛɚɩɟɧɟɦɨɜ: ɢɦɢɩɟɧɟɦɚ, ɦɟɪɨɩɟɧɟɦɚ, ɷɪɬɚɩɟɧɟɦɚ ɢ ɞɨɪɢɩɟɧɟɦɚ. ɂɯ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. ȼɫɟ ɤɚɪɛɚɩɟɧɟɦɵ ɢɦɟɸɬ ɜ ɫɜɨɟɣ ɨɫɧɨɜɟ ɱɟɬɵɪɟɯɱɥɟɧɧɨɟ ɛɟɬɚ-

ɥɚɤɬɚɦɧɨɟ ɤɨɥɶɰɨ. ɍɥɶɬɪɚɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɚɤɬɢɜɧɨɫɬɢ ɤɚɪɛɚɩɟɧɟɦɨɜ ɨɛɭɫɥɨɜɥɟɧ ɢɯ 

ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɛɨɥɶɲɢɧɫɬɜɭ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ ɭ ɧɢɯ ɬɪɚɧɫ-α-1-

ɝɢɞɪɨɤɫɢɷɬɢɥɶɧɨɝɨ ɡɚɦɟɳɟɧɢɹ ɜ 6-ɣ ɩɨɡɢɰɢɢ, ɱɬɨ ɨɬɥɢɱɚɟɬ ɢɯ ɦɨɥɟɤɭɥɭ ɨɬ ɦɨɥɟɤɭɥ 

ɩɟɧɢɰɢɥɥɢɧɨɜ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ Д17].  
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ɂɦɢɩɟɧɟɦ ɹɜɥɹɟɬɫɹ ɚɦɢɞɢɧɨɜɵɦ ɩɪɨɢɡɜɨɞɧɵɦ ɬɢɟɧɚɦɢɰɢɧɚ, ɧɨ ɜ 5-10 ɪɚɡ ɛɨɥɟɟ 

ɫɬɚɛɢɥɶɧɵɦ, ɱɟɦ ɢɫɯɨɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. Ɉɧ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɥɟɱɟɧɢɹ ɢɧɮɟɤɰɢɣ, 

ɜɵɡɜɚɧɧɵɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɦɢ, ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɦɢ, ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɦɢ ɢ ɚɧɚɷɪɨɛɧɵɦɢ 

ɛɚɤɬɟɪɢɹɦɢ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɬɢɜ ɷɬɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɨɫɨɛɟɧɧɨ ɜ 

ɨɬɧɨɲɟɧɢɢ ɧɟ ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ Д18Ж. Ɍɚɤ ɤɚɤ ɢɦɢɩɟɧɟɦ 

ɪɚɫɳɟɩɥɹɟɬɫɹ ɞɟɝɢɞɪɨɩɟɩɬɢɞɚɡɨɣ-1 (ȾȽɉ-1) – ɮɟɪɦɟɧɬɨɦ, ɩɪɢɭɬɫɬɜɭɸɳɢɦ ɜ ɩɪɨɤɫɢɦɚɥɶɧɵɯ 

ɩɨɱɟɱɧɵɯ ɤɚɧɚɥɶɰɚɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɟɝɨ ɧɚɡɧɚɱɚɸɬ ɜ 

ɤɨɦɛɢɧɚɰɢɢ ɫ ɰɢɥɚɫɬɚɬɢɧɨɦ, ɢɧɝɢɛɢɬɨɪɨɦ ȾȽɉ-1 [15].  

Ɇɟɪɨɩɟɧɟɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɦɢɩɟɧɟɦɚ ɧɚɥɢɱɢɟɦ ɩɢɪɪɨɥɢɞɢɧɢɥ-ɡɚɦɟɳɚɸɳɟɣ ɝɪɭɩɩɵ ɜɨ 

ɜɬɨɪɨɦ ɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɪɭɲɟɧɢɹ ɟɝɨ ɦɨɥɟɤɭɥɵ ȾȽɉ-1 [19]. 

Ɇɟɪɨɩɟɧɟɦ ɜ 2-4 ɪɚɡɚ ɷɮɮɟɤɬɢɜɧɟɟ ɢɦɢɩɟɧɟɦɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɷɧɬɟɪɨɛɚɤɬɟɪɢɹɦ ɢ 

P. aeruginosa. Ɉɞɧɚɤɨ, ɨɧ ɦɟɧɟɟ ɚɤɬɢɜɟɧ ɩɪɨɬɢɜ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ Д9]. 

Ɇɟɪɨɩɟɧɟɦ - ɟɞɢɧɫɬɜɟɧɧɵɣ ɢɡ ɤɚɪɛɚɩɟɧɟɦɨɜ, ɨɞɨɛɪɟɧɧɵɯ ɞɥɹ ɥɟɱɟɧɢɹ ɦɟɧɢɧɝɢɬɚ ɢɡ-ɡɚ ɟɝɨ 

ɯɨɪɨɲɟɣ ɩɪɨɧɢɤɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɦɨɡɝɨɜɵɟ ɨɛɨɥɨɱɤɢ Д20].  

ɗɪɬɚɩɟɧɟɦ ɩɨ ɫɬɪɭɤɬɭɪɟ ɩɨɯɨɠ ɧɚ ɦɟɪɨɩɟɧɟɦ, ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɬɪɭɤɬɭɪɧɵɦ ɪɚɡɥɢɱɢɟɦ 

ɦɟɠɞɭ ɧɢɦɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɦɟɬɚ-ɡɚɦɟɳɟɧɧɨɣ ɝɪɭɩɩɵ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɜɨ ɜɬɨɪɨɣ ɩɨɡɢɰɢɢ 

[21Ж. ɗɬɚ ɡɚɦɟɧɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢ ɥɢɩɨɮɢɥɶɧɨɫɬɢ ɦɨɥɟɤɭɥɵ 

ɷɪɬɚɩɟɧɟɦɚ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɭ ɢ ɫɩɟɤɬɪ ɚɤɬɢɜɧɨɫɬɢ Д22Ж. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɷɪɬɚɩɟɧɟɦɚ ɩɪɨɬɢɜ ɛɚɤɬɟɪɢɣ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae ɚɧɚɥɨɝɢɱɧɚ ɦɟɪɨɩɟɧɟɦɭ ɢ 

ɢɦɢɩɟɧɟɦɭ, ɨɞɧɚɤɨ ɷɪɬɚɩɟɧɟɦ ɧɟɚɤɬɢɜɟɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ P. aeruginosa ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 

ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɱɟɪɟɡ ɤɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ ɢ ɩɨɜɵɲɟɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɷɮɮɥɸɤɫɭ Д23]. 

Ɂɚɦɟɧɚ ɜɨ ɜɬɨɪɨɦ ɩɨɥɨɠɟɧɢɢ ɬɚɤɠɟ ɩɪɢɞɚɟɬ ɨɛɳɢɣ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ ɦɨɥɟɤɭɥɟ ɜɫɥɟɞɫɬɜɢɟ 

ɢɨɧɢɡɚɰɢɢ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ ɛɟɧɡɨɣɧɨɝɨ ɤɨɥɶɰɚ ɩɪɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɡɧɚɱɟɧɢɢ pH [17], 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɟɦɭ ɫɜɹɡɵɜɚɧɢɸ ɷɪɬɚɩɟɧɟɦɚ ɫ ɛɟɥɤɚɦɢ ɩɥɚɡɦɵ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɩɟɪɢɨɞɚ ɩɨɥɭɜɵɜɟɞɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɜɨɞɢɬɶ ɟɝɨ ɥɢɲɶ ɨɞɢɧ ɪɚɡ ɜ ɞɟɧɶ, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɢɟ ɤɚɪɛɚɩɟɧɟɦɵ ɬɪɟɛɭɸɬ 2-3 ɤɪɚɬɧɨɝɨ ɜɜɟɞɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɞɧɹ Д24].  

Ⱦɨɪɢɩɟɧɟɦ – ɞɨɫɬɚɬɨɱɧɨ ɧɨɜɵɣ ɤɚɪɛɚɩɟɧɟɦɧɵɣ ɚɧɬɢɛɢɨɬɢɤ, ɢɡɦɟɧɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɟ ɟɝɨ 

ɦɨɥɟɤɭɥɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɢɦɢɩɟɧɟɦɨɦ ɢ ɦɟɪɨɩɟɧɟɦɨɦ ɛɵɥɢ ɫɞɟɥɚɧɵ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɟɝɨ 

ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɚɤɬɢɜɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ Д25, 

26]. 
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Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥ ɨɫɧɨɜɧɵɯ ɤɚɪɛɚɩɟɧɟɦɨɜ (ɢɦɢɩɟɧɟɦɚ, ɦɟɪɨɩɟɧɟɦɚ, ɷɪɬɚɩɟɧɟɦɚ ɢ 
ɞɨɪɢɩɟɧɟɦɚ). 

ɇɟɞɚɜɧɨ ɛɵɥɢ  ɪɚɡɪɚɛɨɬɚɧɵ ɞɜɚ ɧɨɜɵɯ ɤɚɪɛɚɩɟɧɟɦɚ – ɛɢɚɩɟɧɟɦ ɢ ɬɟɛɢɩɟɧɟɦ, ɨɞɧɚɤɨ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɤɚ ɪɚɡɪɟɲɟɧɨ ɬɨɥɶɤɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ əɩɨɧɢɢ Д9]. ɋɬɪɭɤɬɭɪɵ ɷɬɢɯ ɚɧɬɢɛɢɨɬɢɤɨɜ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. ɋɩɟɤɬɪ ɚɤɬɢɜɧɨɫɬɢ ɛɢɚɩɟɧɟɦɚ ɫɯɨɞɟɧ ɫɨ ɫɩɟɤɬɪɨɦ ɦɟɪɨɩɟɧɟɦɚ ɢ 

ɞɨɪɢɩɟɧɟɦɚ Д27], ɬɟɛɢɩɟɧɟɦ ɧɟɚɤɬɢɜɟɧ ɜ ɨɬɧɨɲɟɧɢɢ ɩɫɟɜɞɨɦɨɧɚɞ Д28Ж. Ʉɚɤ ɢ ɞɪɭɝɢɟ 

ɤɚɪɛɚɩɟɧɟɦɵ, ɨɧɢ ɭɫɬɨɣɱɢɜɵ ɤ ɞɟɣɫɬɜɢɸ ɛɨɥɶɲɢɧɫɬɜɚ ɫɟɪɢɧɨɜɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɨɞɧɚɤɨ 

ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɤɚɤ ɫɟɪɢɧɨɜɵɦɢ, ɬɚɤ ɢ ɦɟɬɚɥɥɨ-ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ Д9Ж. Ȼɢɚɩɟɧɟɦ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜ 

(ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨɞɚɜɥɹɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɧɶɲɟ ɜ 4 ɪɚɡɚ) ɤ ɞɟɣɫɬɜɢɸ ɦɟɬɚɥɥɨ-

ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɆȻɅ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɦɢɩɟɧɟɦɨɦ ɢ ɦɟɪɨɩɟɧɟɦɨɦ Д29]. 

 

Ɋɢɫ. 4. ɋɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɛɢɚɩɟɧɟɦɚ ɢ ɬɟɛɢɩɟɧɟɦɚ. 
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Ʉɚɪɛɚɩɟɧɟɦɵ ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɚɤɬɢɜɧɨɫɬɢ ɫɪɟɞɢ ɜɫɟɯ 

ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ Д15Ж. Ɉɧɢ ɷɮɮɟɤɬɢɜɧɵ ɜ ɨɬɧɨɲɟɧɢɢ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɤɚɤ 

ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ, ɬɚɤ ɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɋɪɟɞɢ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɫɬɚɮɢɥɨɤɨɤɤɢ, ɫɬɪɟɩɬɨɤɨɤɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ 

Streptococcus pneumoniae, Enterococcus spp., ɚ ɫɪɟɞɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ - 

ɛɚɤɬɟɪɢɢ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae (Klebsiella spp., Escherichia coli, Morganella spp., Proteus 

spp., Citrobacter spp., Enterobacter spp.), ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ P. aeruginosa, 

Acinetobacter spp., ɚ ɬɚɤɠɟ H. influenzae, M. ɫatarrhalis, Neisseria gonorrhoeae ɢ Neisseria 

meningitidis. ɇɟ ɜɯɨɞɹɬ ɜ ɫɩɟɤɬɪ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢɦɢɩɟɧɟɦɚ, ɦɟɪɨɩɟɧɟɦɚ, 

ɷɪɬɚɩɟɧɟɦɚ ɢ ɞɨɪɢɩɟɧɟɦɚ ɛɚɤɬɟɪɢɢ Mycoplasma, Chlamydia, Legionella, Stenotrophomonas ɢ 

ɦɟɬɢɰɢɥɥɢɧɨɪɟɡɢɫɬɟɧɬɧɵɟ ɲɬɚɦɦɵ Staphylococcus aureus. 

1.2. Ɉɫɧɨɜɧɵɟ ɦɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɟɫɤɨɥɶɤɨ ɦɟɯɚɧɢɡɦɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɛɚɤɬɟɪɢɣ ɤ ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ. 

Ɏɟɪɦɟɧɬɚɬɢɜɧɚɹ ɢɧɚɤɬɢɜɚɰɢɹ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɯɚɧɢɡɦɨɦ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ ɹɜɥɹɟɬɫɹ 

ɩɪɨɞɭɤɰɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ. Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɲɢɪɧɭɸ ɝɪɭɩɩɭ ɝɟɧɟɬɢɱɟɫɤɢ ɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɪɚɡɥɢɱɧɵɯ ɮɟɪɦɟɧɬɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɝɢɞɪɨɥɢɡɨɜɚɬɶ ɛɟɬɚ-

ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ, ɬɟɦ ɫɚɦɵɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɧɢɦ ɛɚɤɬɟɪɢɣ-ɩɪɨɞɭɰɟɧɬɨɜ. ɋ 

ɦɨɦɟɧɬɚ ɨɬɤɪɵɬɢɹ ɩɟɪɜɨɣ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɜ 1940 ɝ., ɤɨɝɞɚ E. Abraham ɢ E. Chain ɨɩɢɫɚɥɢ 

ɩɪɨɰɟɫɫ ɢɧɚɤɬɢɜɚɰɢɢ ɩɟɧɢɰɢɥɥɢɧɚ ɜ ɛɟɫɤɥɟɬɨɱɧɨɦ ɷɤɫɬɪɚɤɬɟ ɤɭɥɶɬɭɪɵ ɤɢɲɟɱɧɨɣ ɩɚɥɨɱɤɢ Д30], 

ɛɵɥɢ ɧɚɤɨɩɥɟɧɵ ɨɛɲɢɪɧɵɟ ɞɚɧɧɵɟ ɨ ɪɚɡɧɨɨɛɪɚɡɢɢ ɦɟɯɚɧɢɡɦɨɜ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɪɚɫɳɟɩɥɟɧɢɹ 

ɛɟɬɚ-ɥɚɤɬɚɦɨɜ ɭ ɛɚɤɬɟɪɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡɜɟɫɬɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɩɪɨɹɜɥɹɟɬ ɜɵɪɚɠɟɧɧɭɸ 

ɫɬɪɭɤɬɭɪɧɭɸ ɝɨɦɨɥɨɝɢɸ ɫ ɩɟɧɢɰɢɥɥɢɧɫɜɹɡɵɜɚɸɳɢɦɢ ɛɟɥɤɚɦɢ (ɉɋȻ), ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 

ɷɜɨɥɸɰɢɨɧɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɮɟɪɦɟɧɬɚɦɢ ɷɬɢɯ ɝɪɭɩɩ [31]. ɉɨɞɨɛɧɨ ɉɋȻ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦɢ ɚɧɬɢɛɢɨɬɢɤɚɦɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɷɮɢɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɷɬɨɬ ɤɨɦɩɥɟɤɫ ɛɵɫɬɪɨ ɪɚɫɳɟɩɥɹɟɬɫɹ ɫ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ 

ɧɚɬɢɜɧɨɝɨ ɮɟɪɦɟɧɬɚ ɢ ɢɧɚɤɬɢɜɢɪɨɜɚɧɧɨɣ ɦɨɥɟɤɭɥɵ ɫɭɛɫɬɪɚɬɚ. 

ɂɡ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɩɨ ɞɚɧɧɵɦ ɨɛɡɨɪɚ Д32] ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɡɜɟɫɬɧɨ 

ɛɨɥɟɟ 2000 ɮɟɪɦɟɧɬɨɜ) ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɚɢɛɨɥɶɲɭɸ ɭɝɪɨɡɭ, ɬɚɤ ɤɚɤ 

ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɫɭɛɫɬɪɚɬɧɨɣ 

ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɟɦ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ ɤɚɪɛɚɩɟɧɟɦɵ.  
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Дɟɮɟɤɬɵ ɩɨɪɢɧɨɜɵɯ ɤɚɧɚɥɨɜ. Ⱦɥɹ ɤɨɧɬɚɤɬɚ ɫ ɦɢɲɟɧɶɸ ɞɟɣɫɬɜɢɹ ɢ ɩɪɨɹɜɥɟɧɢɹ 

ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɚɪɛɚɩɟɧɟɦɵ ɞɨɥɠɧɵ ɩɪɨɧɢɤɧɭɬɶ ɱɟɪɟɡ ɛɟɥɤɨɜɵɟ ɤɚɧɚɥɵ (ɩɨɪɢɧɵ) 

ɧɚɪɭɠɧɨɣ ɦɟɦɛɪɚɧɵ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɨɣ ɤɥɟɬɤɢ. ɇɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɩɨɪɢɧɵ OprD, ɜ ɧɨɪɦɟ 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɫɧɨɜɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬ, ɩɪɨɧɢɤɚɸɬ ɬɨɥɶɤɨ 

ɤɚɪɛɚɩɟɧɟɦɵ, ɧɨ ɧɟ ɞɪɭɝɢɟ ɛɟɬɚ-ɥɚɤɬɚɦɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɭɬɚɰɢɹ ɩɨɪɢɧɨɜɨɝɨ ɛɟɥɤɚ OprD, 

ɱɚɫɬɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɨɞɭɤɰɢɟɣ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɱɚɫɬɢɱɧɨ ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɢ ɤɚɪɛɚɩɟɧɟɦɵ 

(ɧɚɩɪɢɦɟɪ, AmpC ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɡ Д33Ж), ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɚɥɢɱɢɟ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɭ 

P. aeruginosa [34Ж. Ⱦɟɮɟɤɬɵ ɩɨɪɢɧɨɜɵɯ ɤɚɧɚɥɨɜ ɭ Klebsiella spp. ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɜɵɲɟɧɢɸ 

ɆɉɄ ɤɚɪɛɚɩɟɧɟɦɨɜ Д35Ж. Ɇɭɬɚɰɢɢ ɛɟɥɤɨɜ ɩɨɪɢɧɨɜɵɯ ɤɚɧɚɥɨɜ ɹɜɥɹɸɬɫɹ ɯɪɨɦɨɫɨɦɧɨ-

ɤɨɞɢɪɭɟɦɵɦɢ, ɩɨɷɬɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɞɚɧɧɵɣ ɬɢɩ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɞɨɜɨɥɶɧɨ ɦɟɞɥɟɧɧɨ Д33]. 

Ⱥɤɬɢɜɧɨɟ ɜɵɜɟɞɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɚ ɢɡ ɤɥɟɬɤɢ (ɷɮɮɥɸɤɫ). Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ, ɤɚɤ ɚɤɬɢɜɧɨɟ ɜɵɜɟɞɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɚ ɢɡ ɤɥɟɬɤɢ (ɷɮɮɥɸɤɫ), ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ 

ɜ ɩɪɨɹɜɥɟɧɢɢ ɩɪɢɪɨɞɧɨɣ ɢ ɩɪɢɨɛɪɟɬɟɧɧɨɣ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ P. aeruginosa ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ Д36, 

37Ж. ɇɚɫɨɫɵ ɫɢɫɬɟɦɵ ɷɮɮɥɸɤɫɚ ɢɫɩɨɥɶɡɭɸɬ ɷɧɟɪɝɢɸ ɩɪɨɬɨɧ-ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɞɥɹ ɜɵɜɟɞɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɢ ɞɪɭɝɢɯ ɜɟɳɟɫɬɜ ɢɡ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɤɥɟɬɤɢ Д38Ж. ɇɚɥɢɱɢɟ 

ɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɫɢɫɬɟɦɵ ɷɮɮɥɸɤɫɚ MexAB-OprM ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɞɪɭɝɢɦ ɤɥɚɫɫɚɦ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ – ɮɬɨɪɯɢɧɨɥɨɧɚɦ, 

ɩɟɧɢɰɢɥɥɢɧɚɦ, ɰɟɮɚɥɨɫɩɨɪɢɧɚɦ, ɦɚɤɪɨɥɢɞɚɦ Д39]. 

Иɡɦɟɧɟɧɢɟ ɦɢɲɟɧɢ ɞɟɣɫɬɜɢɹ. Ɉɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɝɪɚɦɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ ɢ ɞɪɭɝɢɦ ɛɟɬɚ-ɥɚɤɬɚɦɚɦ ɹɜɥɹɟɬɫɹ 

ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɫɜɹɡɵɜɚɧɢɟ ɚɧɬɢɛɢɨɬɢɤɨɜ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɫ ɉɋȻ ɢɡ-ɡɚ ɦɭɬɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɩɨɫɥɟɞɧɢɯ [38]. 

Ɉɫɧɨɜɧɵɟ ɦɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ 

ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɚɬɨɝɟɧɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  
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Ɍɚɛɥɢɰɚ 1. 

Ɇɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ 

Ɍɢɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ Ɇɟɯɚɧɢɡɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɋɟɦɟɣɫɬɜɨ 
Enterobacteriaceae 

1. Ⱦɟɣɫɬɜɢɟ ɤɚɪɛɚɩɟɧɟɦ-ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɮɟɪɦɟɧɬɨɜ 
(ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ Ⱥ, ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, 
ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩɵ ɈɏȺ-48) 

2. ɇɚɪɭɲɟɧɢɟ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɪɭɠɧɨɣ ɦɟɦɛɪɚɧɵ 
ɛɚɤɬɟɪɢɣ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɩɨɪɢɧɨɜɵɯ ɤɚɧɚɥɨɜ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɨɞɭɤɰɢɟɣ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡ ɪɚɫɲɢɪɟɧɧɨɝɨ 
ɫɩɟɤɬɪɚ 

Pseudomonas aeruginosa 

1. Ⱦɟɣɫɬɜɢɟ ɤɚɪɛɚɩɟɧɟɦ-ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɮɟɪɦɟɧɬɨɜ (ɜ 
ɨɫɧɨɜɧɨɦ, ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɪɟɞɤɨ 
ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɤɥɚɫɫɚ Ⱥ) 

2. ɇɚɪɭɲɟɧɢɟ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɪɭɠɧɨɣ ɦɟɦɛɪɚɧɵ 
ɛɚɤɬɟɪɢɣ ɜɫɥɟɞɫɬɜɢɟ ɭɬɪɚɬɵ ɩɨɪɢɧɨɜ 

3. Ⱥɤɬɢɜɧɨɟ ɜɵɞɟɥɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɚ ɢɡ ɦɢɤɪɨɛɧɨɣ ɤɥɟɬɤɢ 
(ɫɢɫɬɟɦɚ ɷɮɮɥɸɤɫɚ)  

Acinetobacter spp. 

1. Ⱦɟɣɫɬɜɢɟ ɤɚɪɛɚɩɟɧɟɦ-ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɮɟɪɦɟɧɬɨɜ  
(ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ ɬɢɩɚ, ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ) 

2. ɇɚɪɭɲɟɧɢɟ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɪɭɠɧɨɣ ɦɟɦɛɪɚɧɵ 
ɛɚɤɬɟɪɢɣ ɜɫɥɟɞɫɬɜɢɟ ɭɬɪɚɬɵ ɩɨɪɢɧɨɜ 

Ƚɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 

1. Ɇɨɞɢɮɢɤɚɰɢɹ ɦɢɲɟɧɢ ɞɟɣɫɬɜɢɹ, ɬ.ɟ. ɢɡɦɟɧɟɧɢɟ 
ɫɬɪɭɤɬɭɪɵ ɉɋȻ 

 

1.3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɢɡɜɟɫɬɧɨ ɭɠɟ ɛɨɥɟɟ 2000 ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɷɬɨɝɨ ɫɟɦɟɣɫɬɜɚ ɮɟɪɦɟɧɬɨɜ [32]. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɛɵɥɚ ɨɫɨɡɧɚɧɚ ɭɱёɧɵɦɢ ɭɠɟ ɞɚɜɧɨ. ȿɳё 

P.ɋ. Fleming ɜ 1963 ɝɨɞɭ ɜɵɞɟɥɹɥ ɩɟɧɢɰɢɥɥɢɧɚɡɵ, ɪɚɫɳɟɩɥɹɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɩɟɧɢɰɢɥɥɢɧɵ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡɵ, ɝɢɞɪɨɥɢɡɭɸɳɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ  ɰɟɮɚɥɨɫɩɨɪɢɧɵ. ɇɚ 

ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɟ ɫɢɫɬɟɦɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ: 

ɦɨɥɟɤɭɥɹɪɧɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ. 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɥɨɠɟɧɚ R. Ambler ɜ 1980 ɝɨɞɭ Д6Ж. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɝɨɦɨɥɨɝɢɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɫɬɪɭɤɬɭɪɵ ɚɤɬɢɜɧɨɝɨ ɰɟɧɬɪɚ ɜɫɟ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 4 ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɚ – A, B, C ɢ D. Ɏɟɪɦɟɧɬɵ ɤɥɚɫɫɨɜ A, C ɢ D 

ɫɨɞɟɪɠɚɬ ɫɟɪɢɧ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɢ ɹɜɥɹɸɬɫɹ ɫɟɪɢɧɨɜɵɦɢ ɩɪɨɬɟɢɧɚɡɚɦɢ, ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ 

ɤɥɚɫɫɚ ȼ ɨɬɧɨɫɹɬɫɹ ɤ ɦɟɬɚɥɥɨɮɟɪɦɟɧɬɚɦ, ɜ ɤɨɬɨɪɵɯ ɫ ɚɤɬɢɜɧɵɦ ɰɟɧɬɪɨɦ ɫɜɹɡɚɧɵ ɨɞɢɧ ɢɥɢ ɞɜɚ 

ɚɬɨɦɚ ɰɢɧɤɚ Д6]. 
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Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ K. Bush ɜ 1989 ɝɨɞɭ Д40Ж. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɩɪɨɮɢɥɟɣ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɢɧɝɢɛɢɬɨɪɚɦ ɜɫɟ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ 3 ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ. ȼ 2010 ɝɨɞɭ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɵɥɚ ɨɛɧɨɜɥɟɧɚ ɫ ɭɱёɬɨɦ ɧɨɜɵɯ ɞɚɧɧɵɯ ɩɨ ɮɟɪɦɟɧɬɚɦ [41] ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɨɧɚ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɨɥɟɤɭɥɹɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ. ɉɪɢɧɰɢɩɵ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.  

ȼ ɩɟɪɜɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡɵ (ɤɥɚɫɫ C ɩɨ ɦɨɥɟɤɭɥɹɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ). 

Ƚɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɞɚɧɧɵɟ ɮɟɪɦɟɧɬɵ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɯɪɨɦɨɫɨɦɚɯ ɛɚɤɬɟɪɢɣ 

ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɝɪɭɩɩɵ 1 

ɪɚɫɳɟɩɥɹɸɬ ɰɟɮɚɥɨɫɩɨɪɢɧɵ ɛɵɫɬɪɟɟ, ɱɟɦ ɛɟɧɡɢɥɩɟɧɢɰɢɥɥɢɧ ɢ ɧɟ ɢɧɝɢɛɢɪɭɸɬɫɹ ɤɥɚɜɭɥɚɧɨɜɨɣ 

ɤɢɫɥɨɬɨɣ [42]. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ - ɧɚɢɛɨɥɟɟ ɨɛɲɢɪɧɚɹ ɢ ɪɚɡɧɨɨɛɪɚɡɧɚɹ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ. ȼ ɧɟё ɜɯɨɞɹɬ 

ɫɟɪɢɧɨɜɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ A ɢ D. ɗɬɨ, ɜ ɨɫɧɨɜɧɨɦ, ɩɥɚɡɦɢɞɧɨ-

ɤɨɞɢɪɭɟɦɵɟ ɮɟɪɦɟɧɬɵ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɧɢ ɨɱɟɧɶ ɛɵɫɬɪɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. 

ɉɨɞɝɪɭɩɩɚ 2ɚ ɫɨɞɟɪɠɢɬ ɩɟɧɢɰɢɥɥɢɧɚɡɵ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ Staphylococcus spp. ɢ 

Bacillus spp ɫ ɭɡɤɢɦ ɫɩɟɤɬɪɨɦ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɦ ɬɨɥɶɤɨ ɩɟɧɢɰɢɥɥɢɧɵ. 

ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɩɨɞɝɪɭɩɩɵ 2b (ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɬɢɩɨɜ TEM, SHV) ɝɢɞɪɨɥɢɡɭɸɬ ɩɟɧɢɰɢɥɥɢɧɵ ɢ 

ɪɚɧɧɢɟ ɰɟɮɚɥɨɫɩɨɪɢɧɵ, ɢɧɝɢɛɢɪɭɸɬɫɹ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɬɚɡɨɛɚɤɬɚɦɨɦ Д41Ж. ȼ 

ɩɨɞɝɪɭɩɩɭ 2be ɜɯɨɞɹɬ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ (ȻɅɊɋ), ɤɨɬɨɪɵɟ ɩɨɦɢɦɨ 

ɩɟɧɢɰɢɥɥɢɧɨɜ ɢ ɪɚɧɧɢɯ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ ɫɩɨɫɨɛɧɵ ɪɚɫɳɟɩɥɹɬɶ ɰɟɮɚɥɨɫɩɨɪɢɧɵ III –IV  

ɩɨɤɨɥɟɧɢɣ. Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɷɬɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɞɝɪɭɩɩɵ ɹɜɥɹɸɬɫɹ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ ɬɢɩɨɜ TEM ɢ SHV, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɱɟɧɵɯ ɦɭɬɚɰɢɣ TEM-1 ɢ SHV-1 

[43Ж, ɚ ɬɚɤɠɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ȻɅɊɋ CTX-M ɬɢɩɚ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶ 

ɞɚɧɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɪɭɩɩɵ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɨɟ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ. Ȼɟɬɚ-

ɥɚɤɬɚɦɚɡɵ CTX-M ɬɢɩɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɟɪɦɟɧɬɚɦɢ TEM ɢ SHV ɬɢɩɨɜ ɢɧɝɢɛɢɪɭɸɬɫɹ 

ɬɚɡɨɛɚɤɬɚɦɨɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ. ɉɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɩɪɨɢɫɯɨɞɢɬ 

ɢɯ ɮɟɧɨɬɢɩɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ Д42Ж. ȼ ɝɪɭɩɩɭ 2br ɜɯɨɞɹɬ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 

ɞɟɣɫɬɜɢɹ, ɭɫɬɨɣɱɢɜɵɟ ɤ ɞɟɣɫɬɜɢɸ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɵ. Ʉ ɩɨɞɝɪɭɩɩɟ 2ɫ ɨɬɧɨɫɹɬɫɹ 

ɩɟɧɢɰɢɥɥɢɧɚɡɵ, ɫɩɨɫɨɛɧɵɟ ɝɢɞɪɨɥɢɡɨɜɚɬɶ ɤɚɪɛɟɧɢɰɢɥɥɢɧ ɢ ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ʉ ɝɪɭɩɩɟ 2d ɨɬɧɨɫɹɬɫɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D, 

ɪɚɫɳɟɩɥɹɸɳɢɟ ɤɥɨɤɫɚɰɢɥɥɢɧ ɢɥɢ ɨɤɫɚɰɢɥɥɢɧ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɧɚ 50% ɩɪɟɵɲɚɸɳɟɣ ɫɤɨɪɨɫɬɶ 

ɪɚɫɳɟɩɥɟɧɢɹ ɛɟɧɡɢɥɩɟɧɢɰɢɥɥɢɧɚ, ɩɨɷɬɨɦɭ ɞɚɧɧɵɟ ɮɟɪɦɟɧɬɵ ɧɚɡɵɜɚɸɬɫɹ ɈɏȺ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ 

[41Ж. Ɇɧɨɝɢɟ ɮɟɪɦɟɧɬɵ ɞɚɧɧɨɝɨ ɬɢɩɚ ɬɚɤɠɟ ɥɟɝɤɨ ɪɚɡɥɚɝɚɸɬ ɤɚɪɛɟɧɢɰɢɥɥɢɧ. Ɇɧɨɝɢɟ ɱɥɟɧɵ 

ɞɚɧɧɨɣ ɝɪɭɩɩɵ, ɨɞɧɚɤɨ, ɨɬɧɟɫɟɧɵ ɤ ɧɟɣ ɫɤɨɪɟɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɯɨɞɫɬɜɚ ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ 
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Ɍɚɛɥɢɰɚ 2. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

Ƚɪɭɩɩɚ 
ɩɨ BЮЬС 

Ɇɨɥɟ
ɤɭɥɹ
ɪɧɵɣ 
ɤɥɚɫɫ 

Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ – «ɯɨɡɹɟɜɚ» Ʌɨɤɚɥɢɡɚɰɢɹ 
ɝɟɧɚ 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɫɭɛɫɬɪɚɬɵ Ⱦɟɣɫɬɜɢɟ ɢɧɝɢɛɢɬɨɪɨɜ Ɉɫɧɨɜɧɵ
ɟ 

ɩɪɟɞɫɬɚɜ
ɢɬɟɥɢ 

 

Ʉɥɚɜɭɥɚɧɨɜɚɹ 
ɤ-ɬɚ 
ɫɭɥɶɛɚɤɬɚɦ 
ɬɚɡɨɛɚɤɬɚɦ 

ɗȾɌȺ 

1 C Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (ɜ 
ɨɫɧɨɜɧɨɦ ɫɟɦɟɣɫɬɜɨ 
Enterobacteriaceae) 

ɯɪɨɦɨɫɨɦɵ, 
ɪɟɞɤɨ 

ɩɥɚɡɦɢɞɵ 

ɰɟɮɚɥɨɫɩɨɪɢɧɵ I—III  
ɩɨɤɨɥɟɧɢɣ; ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 
ɩɟɧɢɰɢɥɥɢɧɵ 

ɧɟɬ ɧɟɬ  AmpC,  
ACT-1 
CMY-2 

1ɟ C E. cloacae 
P. aeruginosa 

ɯɪɨɦɨɫɨɦɵ, 
ɪɟɞɤɨ 

ɩɥɚɡɦɢɞɵ 

ɰɟɮɚɥɨɫɩɨɪɢɧɵ I—III  ɩɨɤɨɥɟɧɢɣ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɰɟɮɬɚɡɢɞɢɦ 

ɧɟɬ ɧɟɬ GC1 
CMY-37 

2a A Ƚɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ 
Staphylococcus spp. ɢ Bacillus 
spp. 

ɩɥɚɡɦɢɞɵ ɩɪɢɪɨɞɧɵɟ ɢ ɩɨɥɭɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɟɧɢɰɢɥɥɢɧɵ 

ɞɚ ɧɟɬ PC1 

2b A Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (ɜ 
ɨɫɧɨɜɧɨɦ ɫɟɦɟɣɫɬɜɨ 
Enterobacteriaceae)  

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɩɟɧɢɰɢɥɥɢɧɵ, ɜɤɥɸɱɚɹ 
ɚɦɩɢɰɢɥɥɢɧ, ɚɦɨɤɫɢɰɢɥɥɢɧ, 
ɬɢɤɚɪɰɢɥɥɢɧ ɢ ɤɚɪɛɟɧɢɰɢɥɥɢɧ, 
ɰɟɮɚɥɨɫɩɨɪɢɧɵ I ɩɨɤɨɥɟɧɢɹ ɢ 
ɰɟɮɨɩɟɪɚɡɨɧ 

ɞɚ ɧɟɬ TEM-1 
TEM-2 
SHV-1 

2be A Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (ɜ 
ɨɫɧɨɜɧɨɦ ɫɟɦɟɣɫɬɜɨ 
Enterobacteriaceae) 

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɰɟɮɚɥɨɫɩɨɪɢɧɵ III –IV  ɩɨɤɨɥɟɧɢɣ 
ɢ ɦɨɧɨɛɚɤɬɚɦɵ ɧɚɪɹɞɭ ɫ ɪɚɧɧɢɦɢ 
ɰɟɮɚɥɨɫɩɨɪɢɧɚɦɢ ɢ 
ɩɟɧɢɰɢɥɥɢɧɚɦɢ 

ɞɚ ɧɟɬ TEM-3 
SHV-2 
CTX-M-
15 

2br A Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (ɜ 
ɨɫɧɨɜɧɨɦ ɫɟɦɟɣɫɬɜɨ 
Enterobacteriaceae) 

ɩɥɚɡɦɢɞɵ ɩɪɢɪɨɞɧɵɟ ɢ ɩɨɥɭɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɟɧɢɰɢɥɥɢɧɵ, ɰɟɮɚɥɨɫɩɨɪɢɧɵ I 
ɩɨɤɨɥɟɧɢɹ 

ɧɟɬ ɧɟɬ TEM-30 
SHV-10 

2ber A Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (ɜ 
ɨɫɧɨɜɧɨɦ ɫɟɦɟɣɫɬɜɨ 
Enterobacteriaceae) 

ɩɥɚɡɦɢɞɵ ɰɟɮɚɥɨɫɩɨɪɢɧɵ III –IV  ɩɨɤɨɥɟɧɢɣ 
ɢ ɦɨɧɨɛɚɤɬɚɦɵ ɧɚɪɹɞɭ ɫ ɪɚɧɧɢɦɢ 
ɰɟɮɚɥɨɫɩɨɪɢɧɚɦɢ ɢ 

ɧɟɬ ɧɟɬ TEM-50 
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ɩɟɧɢɰɢɥɥɢɧɚɦɢ 
2c A Pseudomonas aeruginosa, 

Moraxella catarrhalis, Vibrio 
cholerae, ɞɪ. 
ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ 

ɩɥɚɡɦɢɞɵ ɤɚɪɛɟɧɢɰɢɥɥɢɧ ɢ ɬɢɤɚɪɰɢɥɥɢɧ ɞɚ ɧɟɬ PSE-1 
CARB-3 
BRO-1 

2ce A  ɩɥɚɡɦɢɞɵ ɤɚɪɛɟɧɢɰɢɥɥɢɧ ɢ ɰɟɮɟɩɢɦ ɞɚ ɧɟɬ RTG-4 
2d D Pseudomonas aerugmosa, ɪɟɠɟ 

ɞɪɭɝɢɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɤɥɨɤɫɚɰɢɥɥɢɧ ɢ ɨɤɫɚɰɢɥɥɢɧ ɜɚɪɶɢɪɭɟɬɫɹ ɧɟɬ OXA-1 
OXA-10 

2de D Pseudomonas aerugmosa, ɪɟɠɟ 
ɞɪɭɝɢɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɰɟɮɚɥɨɫɩɨɪɢɧɵ III–IV ɩɨɤɨɥɟɧɢɣ ɜɚɪɶɢɪɭɟɬɫɹ ɧɟɬ OXA-11 
OXA-15 

2df D Acinetobacter baumannii, ɪɟɠɟ 
ɞɪɭɝɢɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɤɚɪɛɚɩɟɧɟɦɵ ɜɚɪɶɢɪɭɟɬɫɹ ɧɟɬ OXA-23 
OXA-24 
OXA-48 

2e A Proteus vulgaris, Citrobacter 
diversus, 
S.maltophilia, Bacteroides spp. 

ɯɪɨɦɨɫɨɦɵ ɩɟɧɢɰɢɥɥɢɧɵ, ɰɟɮɚɥɨɫɩɨɪɢɧɵ 
I— III  ɩɨɤɨɥɟɧɢɣ (ɜ ɪɚɡɥɢɱɧɨɣ 
ɫɬɟɩɟɧɢ) 

ɞɚ ɧɟɬ CepA 

2f A Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ  ɩɥɚɡɦɢɞɵ ɩɟɧɢɰɢɥɥɢɧɵ, ɰɟɮɚɥɨɫɩɨɪɢɧɵ (ɜ 
ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ), 
ɤɚɪɛɚɩɟɧɟɦɵ 

ɜɚɪɶɢɪɭɟɬɫɹ ɧɟɬ KPC-1 
IMI-1 
SME-1 

3a B Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɛɟɬɚ-ɥɚɤɬɚɦɵ, 
ɜɤɥɸɱɚɹ ɤɚɪɛɚɩɟɧɟɦɵ, ɤɪɨɦɟ 
ɦɨɧɨɛɚɤɬɚɦɨɜ 

ɧɟɬ ɞɚ IMP-1 
VIM-1 
NDM-1 

3b B Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ 
Aeromonas spp. 

ɩɥɚɡɦɢɞɵ, 
ɪɟɞɤɨ 

ɯɪɨɦɨɫɨɦɵ 

ɤɚɪɛɚɩɟɧɟɦɵ ɧɟɬ ɞɚ CphA  
Sfh-1 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɱɟɦ ɩɨ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ. ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɩɨɞɝɪɭɩɩɵ 2de 

ɹɜɥɹɸɬɫɹ ȻɅɊɋ, 2df – ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ ɈɏȺ ɬɢɩɚ, ɫɩɨɫɨɛɧɵɦɢ ɪɚɫɳɟɩɥɹɬɶ ɤɚɪɛɚɩɟɧɟɦɵ. ȼ 

ɝɪɭɩɩɭ 2ɟ ɜɯɨɞɹɬ ɯɪɨɦɨɫɨɦɧɨ-ɤɨɞɢɪɭɟɦɵɟ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡɵ. Ƚɪɭɩɩɭ 2f ɫɨɫɬɚɜɥɹɸɬ ɫɟɪɢɧɨɜɵɟ 

ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (KPC, SME, INI/NMC, GES ɬɢɩɨɜ). 

ȼ ɬɪɟɬɶɸ ɝɪɭɩɩɭ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɯɨɞɹɬ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, 

ɫɨɞɟɪɠɚɳɢɟ ɨɞɢɧ ɢɥɢ ɞɜɚ ɚɬɨɦɚ ɰɢɧɤɚ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ (ɮɟɪɦɟɧɬɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ B) 

[42Ж. Ⱦɚɧɧɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɚɤɬɢɜɧɨ ɪɚɫɳɟɩɥɹɸɬ ɩɟɧɢɰɢɥɥɢɧɵ, ɰɟɮɚɥɨɫɩɨɪɢɧɵ ɢ 

ɤɚɪɛɚɩɟɧɟɦɵ, ɧɟ ɝɢɞɪɨɥɢɡɭɸɬ ɚɡɬɪɟɨɧɚɦ. Ɉɧɢ ɢɧɝɢɛɢɪɭɸɬɫɹ ɗȾɌȺ ɢ ɞɢɩɢɤɨɥɢɧɨɜɨɣ ɤɢɫɥɨɬɨɣ. 

ȼ ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɜɵɞɟɥɹɸɬ ɞɜɟ ɩɨɞɝɪɭɩɩɵ – 3ɚ – ɮɟɪɦɟɧɬɵ ɞɚɧɧɨɣ ɩɨɞɝɪɭɩɩɵ ɫɩɨɫɨɛɧɵ 

ɪɚɫɳɟɩɥɹɬɶ ɜɫɟ ɛɟɬɚ-ɥɚɤɬɚɦɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɚɡɬɪɟɨɧɚɦɚ (ɫɸɞɚ ɜɯɨɞɹɬ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ IMP, VIM, NDM ɬɢɩɨɜ) ɢ 3b – ɞɚɧɧɵɟ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ ɹɜɥɹɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ. ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɩɨɞɝɪɭɩɩɵ 3b – 

ɯɪɨɦɨɫɨɦɧɨ-ɤɨɞɢɪɭɟɦɵɟ ɮɟɪɦɟɧɬɵ ɛɚɤɬɟɪɢɣ Aeromonas spp. [41]. 

1.4. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɪɚɡɥɢɱɧɵɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ 

Ʉɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɚɡɧɵɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ 

ɛɟɬɚ-ɥɚɤɬɚɦɚɡ: 

Ʉɥɚɫɫ Ⱥ: ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɬɢɩɨɜ KPC, SME, INI/NMC, GES (ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ 2f) 

Ʉɥɚɫɫ ȼ: ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɬɢɩɨɜ IMP, VIM, NDM, SPM, GIM, SIM (ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪ. 3) 

Ʉɥɚɫɫ ɋ: ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɬɢɩɚ ɋɆY-10 (ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ 1) 

Ʉɥɚɫɫ D: ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɩɨɞɝɪɭɩɩ OXA-23, OXA-40, OXA-48, OXA-51, OXA-58 (ɝɪ. 2df). 

Ⱦɨ ɧɚɱɚɥɚ 1990-ɯ ɝɨɞɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɨɩɢɫɵɜɚɥɢɫɶ ɤɚɤ ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɟ, 

ɯɪɨɦɨɫɨɦɧɨ-ɤɨɞɢɪɭɟɦɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ. Ɉɞɧɚɤɨ ɨɛɧɚɪɭɠɟɧɢɟ ɩɥɚɡɦɢɞɧɨ-ɤɨɞɢɪɭɟɦɵɯ 

ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɭ Pseudomonas aeruginosa, ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-ɬɢɩɚ ɭ Acinetobacter 

baumannii ɢ ɮɟɪɦɟɧɬɨɜ ɝɪɭɩɩɵ KPC ɭ Klebsiella pneumonia ɢɡɦɟɧɢɥɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ Д44Ж. Ⱦɚɥɟɟ ɛɭɞɭɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɢ ɤɥɢɧɢɱɟɫɤɢ ɜɚɠɧɵɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɪɚɡɥɢɱɧɵɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ. 

1.4.1. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ 

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɩɨɞɝɪɭɩɩɟ 2f. Ʉɚɤ ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɫɟɪɢɧɨɜɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɷɬɨɝɨ ɤɥɚɫɫɚ ɨɧɢ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ 

ɢɧɝɢɛɢɪɨɜɚɧɢɸ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, ɬɚɡɨɛɚɤɬɚɦɨɦ ɢ ɫɭɥɶɛɚɤɬɚɦɨɦ. ɗɬɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɨɧɨɦɟɪɧɵɟ ɮɟɪɦɟɧɬɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɬ 265 ɞɨ 269 ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 

ɨɫɬɚɬɤɨɜ ɫ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ 25–32 ɤȾɚ. ɂɡɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ  
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ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 5,8 ɞɨ 9,7. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɤɥɚɫɫɚ Ⱥ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɞɨɦɟɧɨɜ, ɨɞɢɧ - ɩɨɥɧɨɫɬɶɸ 

α-ɫɩɢɪɚɥɶɧɵɣ, ɚ ɞɪɭɝɨɣ ɫɨɞɟɪɠɢɬ ɩɹɬɶ ɛɟɬɚ-ɥɢɫɬɨɜ, ɨɤɪɭɠɟɧɧɵɯ α-ɫɩɢɪɚɥɹɦɢ. Ⱥɤɬɢɜɧɵɣ ɰɟɧɬɪ 

ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɨɫɬɚɬɤɨɦ Ser-70 ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɟɪɟɲɟɣɤɟ ɦɟɠɞɭ ɞɜɭɦɹ ɞɨɦɟɧɚɦɢ Д45]. Ʉɚɤ 

ɢ ɞɪɭɝɢɟ ɫɟɪɢɧɨɜɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɤɥɚɫɫɚ Ⱥ ɝɢɞɪɨɥɢɡɭɸɬ ɫɭɛɫɬɪɚɬɵ ɩɨ 

ɬɪɟɯɫɬɚɞɢɣɧɨɦɭ ɦɟɯɚɧɢɡɦɭ, ɜɤɥɸɱɚɸɳɟɦɭ ɫɬɚɞɢɢ ɚɰɢɥɢɪɨɜɚɧɢɹ ɢ ɞɟɚɰɢɥɢɪɨɜɚɧɢɹ (ɪɢɫ. 5) 

[45]: 

 

Ɋɢɫ. 5. Ɇɟɯɚɧɢɡɦ ɪɚɫɳɟɩɥɟɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ 
ɫɟɪɢɧ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ [45]. 

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɄɊɋ ɬɢɩɚ 

ɄɊɋ (Klebsiella pneumoniae carbapenemase) – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɫɟɪɢɧɨɜɵɯ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ. ɗɬɚ ɝɪɭɩɩɚ ɮɟɪɦɟɧɬɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶɸ ɜ 

ɨɬɧɨɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɝɪɭɩɩ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ: ɩɟɧɢɰɢɥɥɢɧɨɜ, 

ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ ɞɟɣɫɬɜɢɹ, ɤɚɪɛɚɩɟɧɟɦɨɜ ɢ ɚɡɬɪɟɨɧɚɦɚ. ɍ 

ɮɟɪɦɟɧɬɨɜ ɝɪɭɩɩɵ ɄɊɋ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ, ɨɫɬɚɬɨɤ 

ɫɟɪɢɧɚ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜ 

ɪɚɫɳɟɥɢɧɟ ɚɤɬɢɜɧɨɝɨ ɰɟɧɬɪɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ ɞɨɫɬɭɩɧɨɫɬɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ 

ɞɥɹ ɤɚɪɛɚɩɟɧɟɦɨɜ Д46Ж. ɄɊɋ-ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɫɥɚɛɨ ɢɧɝɢɛɢɪɭɸɬɫɹ ɤɥɚɜɭɥɚɧɚɬɨɦ Д47]. 

Ƚɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɄɊɋ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɢɦɟɸɬ ɩɥɚɡɦɢɞɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ. ɑɚɫɬɨ ɄɊɋ-

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɨɛɪɚɡɰɵ Klebsiella pneumoniae ɬɚɤɠɟ ɧɟɫɭɬ ɩɥɚɡɦɢɞɧɵɟ ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ 

AmpC ɰɟɮɚɥɨɫɨɪɢɧɚɡɵ, ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ (ȻɅɊɋ, ɜ ɨɫɧɨɜɧɨɦ CTX-M 

ɬɢɩɚ) ɢ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ Д48Ж. Ʉ ɬɨɦɭ ɠɟ, ɩɪɨɞɭɤɰɢɹ ɄɊɋ ɱɚɫɬɨ ɫɨɱɟɬɚɟɬɫɹ ɫ 

ɩɨɧɢɠɟɧɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɜɧɟɲɧɟɣ ɦɟɦɛɪɚɧɵ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɷɤɫɩɪɟɫɫɢɢ 

ɩɨɪɢɧɨɜɵɯ ɛɟɥɤɨɜ OmpK35 ɢ OmpK37 [49Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɩɥɚɡɦɢɞɵ, ɧɟɫɭɳɢɟ ɝɟɧɵ ɄɊɋ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡ ɦɨɝɭɬ ɬɚɤɠɟ ɫɨɞɟɪɠɚɬɶ ɢ ɞɟɬɟɪɦɢɧɚɧɬɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɞɪɭɝɢɦ ɚɧɬɢɛɢɨɬɢɤɚɦ – 

ɮɬɨɪɯɢɧɨɥɨɧɚɦ (qnrA, qnrB), ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ (ArmA ɢ RmtB) [34, 46Ж. ɇɟɭɞɢɜɢɬɟɥɶɧɨ, ɱɬɨ 
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ɄɊɋ-ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ ɱɚɫɬɨ ɩɪɨɹɜɥɹɸɬ ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɵɣ 

ɮɟɧɨɬɢɩ, ɫɢɥɶɧɨ ɨɝɪɚɧɢɱɢɜɚɹ ɜɨɡɦɨɠɧɨɫɬɢ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɬɟɪɚɩɢɢ Д50].  

ȼɩɟɪɜɵɟ ɮɟɪɦɟɧɬ ɞɚɧɧɨɝɨ ɬɢɩɚ, ɚ ɢɦɟɧɧɨ ɄɊɋ-1, ɛɵɥ ɨɩɢɫɚɧ ɭ ɲɬɚɦɦɚ Ʉ. pneumonia, 

ɜɵɞɟɥɟɧɧɨɝɨ ɜ ɋɟɜɟɪɧɨɣ Ʉɚɪɨɥɢɧɟ (ɋɒȺ) ɜ 1996 ɝ. Ɉɫɬɚɥɶɧɵɟ ɱɥɟɧɵ ɫɟɦɟɣɫɬɜɚ ɄɊɋ (ɄɊɋ-2, 

ɄɊɋ-3,…ɄɊɋ-24) – ɩɪɨɞɭɤɬɵ ɬɨɱɟɱɧɵɯ ɦɭɬɚɰɢɣ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚ 1-2 

ɚɦɢɧɨɤɢɫɥɨɬɵ, ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɜɚɪɢɚɰɢɹɦɢ ɜ ɫɭɛɫɬɪɚɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ȼ ɨɫɧɨɜɧɨɦ, ɷɬɢ 

ɮɟɪɦɟɧɬɵ ɩɪɨɞɭɰɢɪɭɸɬɫɹ Klebsiella pneumoniaɟ, ɧɨ ɬɚɤɠɟ ɨɧɢ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɭ Klebsiella 

oxytoca, Enterobacter spp., Salmonella spp. [44], Citobacter freundii, Escherihia coli, Serratia spp. 

[51], Pseudomonas aeruginosa ɢ Acenetobacter baumannii [52].  

ɄɊɋ-ɩɪɨɞɭɰɢɪɭɸɳɢɟ Klebsiella pneumoniaɟ ɜɵɡɵɜɚɸɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɫɟɪɶёɡɧɵɯ 

ɢɧɮɟɤɰɢɣ, ɜɤɥɸɱɚɹ ɛɚɤɬɟɪɢɦɢɸ, ɩɧɟɜɦɨɧɢɸ ɢ ɢɧɮɟɤɰɢɢ ɦɨɱɟɢɫɩɭɫɤɚɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ Д50]. 

Ƚɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɄɊɋ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɢɦɟɸɬ ɩɥɚɡɦɢɞɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ. ȼ ɨɫɧɨɜɧɨɦ, 

ɨɧɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɦɨɛɢɥɶɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɬɪɚɧɫɩɨɡɨɧɨɜ Tn4401-ɬɢɩɚ) Д21Ж. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɥɹ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɄɊɋ ɯɚɪɚɤɬɟɪɧɨ ɤɥɨɧɚɥɶɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɟɪɟɧɨɫ ɝɟɧɨɜ ɄɊɋ ɜ ɫɨɫɬɚɜɟ ɤɨɧɴɸɝɚɬɢɜɧɵɯ ɩɥɚɡɦɢɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ 

ɦɟɠɞɭ ɲɬɚɦɦɚɦɢ ɨɞɧɨɝɨ ɜɢɞɚ, ɬɚɤ ɢ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɟɪɟɧɨɫ ɝɟɧɨɜ ɄɊɋ 

ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢ ɦɟɠɞɭ ɩɥɚɡɦɢɞɚɦɢ ɫ ɩɨɦɨɳɶɸ ɦɨɛɢɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 

Ɋɢɫ. 6. Ɋɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɚ ɄɊɋ ɜ ɦɢɪɟ Д56Ж. 
Ⱦɨ 2005 ɝɨɞɚ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɄɊɋ ɛɵɥɨ ɨɝɪɚɧɢɱɟɧɨ ɩɪɟɞɟɥɚɦɢ ɋɒȺ 

[53-55]. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɩɪɨɞɭɤɰɢɹ ɷɬɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɭ ɧɨɡɨɤɨɦɢɚɥɶɧɵɯ ɜɨɡɛɭɞɢɬɟɥɣ 

ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ: ɜ Ʉɨɥɭɦɛɢɢ, Ȼɪɚɡɢɥɢɢ, Ⱥɪɝɟɧɬɢɧɟ, ɂɬɚɥɢɢ, Ƚɪɟɰɢɢ, 

ɉɨɥɶɲɟ Д56, 57], ɂɡɪɚɢɥɟ Д58Ж, Ʉɨɪɟɟ Д59], Ʉɢɬɚɟ Д60], Ʉɚɧɚɞɟ [61], Ɍɚɣɜɚɧɟ, ɂɫɩɚɧɢɢ, Ɏɪɚɧɰɢɢ, 

Ȼɟɥɶɝɢɢ, ɇɢɞɟɪɥɚɧɞɚɯ, Ƚɟɪɦɚɧɢɢ, ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, ɒɜɟɰɢɢ, Ɏɢɧɥɹɧɞɢɢ, ȼɟɧɝɪɢɢ, ɂɧɞɢɢ, 
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Ⱥɜɫɬɪɚɥɢɢ [46, 53, 56Ж (ɪɢɫ. 6 ɢ 11). Ɍɚɤɠɟ ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɄɊɋ ɬɢɩɚ ɨɛɧɚɪɭɠɟɧɵ ɜ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [62Ж. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɦɢɦɨ KPC ɮɟɪɦɟɧɬɨɜ ɧɚɛɥɸɞɚɥɚɫɶ ɬɚɤɠɟ 

ɤɨ-ɩɪɨɞɭɤɰɢɹ ȻɅɊɋ (TEM, SHV ɢ CTX-M ɬɢɩɨɜ). 

1.4.2. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ ȼ 

Ɇɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ ȼ ɨɛɴɟɞɢɧɹɟɬ ɜɫɟ ɦɟɬɚɥɨ-ɡɚɜɢɫɢɦɵɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ (ɆȻɅ), ɜ 

ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɞɢɧ ɢɥɢ ɞɜɚ ɢɨɧɚ Zn2+. Ɉɩɚɫɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ 

ɤɥɚɫɫɚ ɨɛɭɫɥɨɜɥɟɧɚ ɢɯ ɜɵɫɨɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɫɭɛɫɬɪɚɬɧɨɣ 

ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɟɦ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ (ɢɫɤɥɸɱɟɧɢɟɦ 

ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɦɨɧɨɛɚɤɬɚɦɵ) Д63Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɆȻɅ ɧɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɤɥɚɫɫɢɱɟɫɤɢɦ 

ɢɧɝɢɛɢɬɨɪɚɦ ɫɟɪɢɧɨɜɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɟ, ɫɭɥɶɛɚɤɬɚɦɭ ɢ ɬɚɡɨɛɚɤɬɚɦɭ), ɚ 

ɢɧɝɢɛɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɯɟɥɚɬɢɪɭɸɳɢɦɢ ɚɝɟɧɬɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɗȾɌȺ ɢ ɞɪ. 

ȼɩɟɪɜɵɟ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɜ 1966 ɝɨɞɭ, ɤɨɝɞɚ Sabbath ɢ Abraham 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɡɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ, ɩɪɨɞɭɰɢɪɭɟɦɨɝɨ ɛɚɤɬɟɪɢɹɦɢ Bacillus 

cereus, ɢɧɝɢɛɢɪɭɟɬɫɹ ɞɨɛɚɜɥɟɧɢɟɦ ɗȾɌȺ Д64Ж. ȼɩɨɫɥɟɞɫɬɜɢɢ ɝɟɧɵ ɮɟɪɦɟɧɬɨɜ ɷɬɨɝɨ ɬɢɩɚ ɛɵɥɢ 

ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɵ ɜ ɯɪɨɦɨɫɨɦɚɯ Bacteroides fragilis, Bacillus anthracis, Aeromonas hydrophila, 

Flavobacterium jonhsoniae, Stenotrophomonas maltophilia. Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ Stenotrophomonas 

maltophilia, ɷɬɢ ɛɚɤɬɟɪɢɢ ɧɟɱɚɫɬɨ ɫɜɹɡɚɧɵ ɫ ɤɚɤɨɣ-ɥɢɛɨ ɫɟɪɶɟɡɧɨɣ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɨɣ 

ɢɧɮɟɤɰɢɟɣ Д44]. 

ɇɚ ɨɫɧɨɜɟ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɮɟɪɦɟɧɬɨɜ, ɜɫɟ ɆȻɅ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ 

ɫɭɛɤɥɚɫɫɚ – ȼ1, ȼ2 ɢ ȼ3. ɆȻɅ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɤ ɫɭɛɤɥɚɫɫɚɦ ȼ1 ɢ ȼ3, – ɮɟɪɦɟɧɬɵ ɲɢɪɨɤɨɝɨ 

ɫɩɟɤɬɪɚ ɞɟɣɫɬɜɢɹ ɢ ɝɢɞɪɨɥɢɡɭɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɛɟɬɚ-ɥɚɤɬɚɦɵ, ɜɤɥɸɱɚɹ ɤɚɪɛɚɩɟɧɟɦɵ, 

ɢɫɤɥɸɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɦɨɧɨɛɚɤɬɚɦɵ Д64Ж. Ɏɟɪɦɟɧɬɵ ɜɫɟɯ ɫɭɛɤɥɚɫɫɨɜ ɢɦɟɸɬ ɩɨ ɞɜɚ Zn2+-

ɫɜɹɡɵɜɚɸɳɢɯ ɫɚɣɬɚ. ɍ ɮɟɪɦɟɧɬɨɜ ȼ1 ɫɚɣɬ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɬɪɟɦɹ ɨɫɬɚɬɤɚɦɢ ɝɢɫɬɢɞɢɧɚ (His116, 

His 118 ɢ His196), ɚ ɫɚɣɬ 2 ɫɨɫɬɨɢɬ ɢɡ His263, Cys221 ɢ Asp120. Ɏɟɪɦɟɧɬɵ ɫɭɛɤɥɚɫɫɚ ȼ3 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ȼ1 ɥɢɲɶ ɬɟɦ, ɱɬɨ ɋɭs221 ɜ ɫɚɣɬɟ 2 ɡɚɦɟɳɟɧ ɧɚ His. Ɏɟɪɦɟɧɬɵ ɝɪɭɩɩɵ ȼ2 

ɹɜɥɹɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ. Ɉɧɢ ɝɢɞɪɨɥɢɡɭɸɬ ɷɮɮɟɤɬɢɜɧɨ ɬɨɥɶɤɨ ɤɚɪɛɚɩɟɧɟɦɵ 

ɢ ɩɨɤɚɡɵɜɚɸɬ ɧɢɡɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɬɧɨɲɟɧɢɢ ɩɟɧɢɰɢɥɥɢɧɨɜ ɢ ɰɟɮɚɥɥɨɫɩɨɪɢɧɨɜ. ȼɟɪɨɹɬɧɨ, 

ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɝɪɭɩɩɵ ȼ2 ɨɫɬɚɬɨɤ His116, ɤɨɧɫɟɪɜɚɬɢɜɧɵɣ 

ɞɥɹ ɮɟɪɦɟɧɬɨɜ ɫɭɛɤɥɚɫɫɨɜ ȼ1 ɢ ȼ3, ɡɚɦɟɧɟɧ ɧɚ ɚɫɩɚɪɚɝɢɧ. Ɉɞɧɚɤɨ ɷɬɚ ɡɚɦɟɧɚ – ɧɟ ɟɞɢɧɫɬɜɟɧɧɚɹ 

ɩɪɢɱɢɧɚ ɫɬɨɥɶ ɭɡɤɨɝɨ ɫɩɟɤɬɪɚ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɫɭɛɤɥɚɫɫɚ ȼ2: ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭ 

ɮɟɪɦɟɧɬɨɜ ȼ2 ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɦɭɬɚɰɢɟɣ N116H ɚɤɬɢɜɧɨɫɬɶ ɤ ɩɟɧɢɰɢɥɥɢɧɚɦ ɢ 

ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɦ ɯɨɬɶ ɢ ɜɨɡɪɚcɬɚɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɤɨɣ ɮɨɪɦɨɣ ɮɟɪɦɟɧɬɚ, ɧɨ ɨɫɬɚɜɚɥɚɫɶ 

ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɣ Д64]. 
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ȼ 1998 ɝɨɞɭ Bounaga ɫ ɫɨɬɪ. ɩɪɟɞɥɨɠɢɥɢ ɦɟɯɚɧɢɡɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɚɫɳɟɩɥɟɧɢɹ ɛɟɬɚ-

ɥɚɤɬɚɦɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɨɧɨɰɢɧɤɨɜɨɣ ɮɨɪɦɵ ɮɟɪɦɟɧɬɚ BcI ɫɭɛɤɥɚɫɫɚ ȼ1 (ɪɢɫ. 7). ɋɨɝɥɚɫɧɨ 

ɷɬɨɦɭ ɦɟɯɚɧɢɡɦɭ, ɢɨɧ ɰɢɧɤɚ, ɤɨɬɨɪɵɣ ɤɨɨɪɞɢɧɢɪɨɜɚɧ ɫ ɬɪɟɦɹ ɨɫɬɚɬɤɚɦɢ ɝɢɫɬɢɞɢɧɚ (His116, 

His118, His196) ɢ ɦɨɥɟɤɭɥɨɣ ɜɨɞɵ, ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɤɢɫɥɨɬɵ Ʌɶɸɢɫɚ ɢ ɩɨɧɢɠɚɟɬ ɪɄ 

ɦɨɥɟɤɭɥɵ ɜɨɞɵ ɬɚɤ, ɱɬɨ ɨɧɚ ɫɭɳɟɫɬɜɭɟɬ ɤɚɤ ɝɢɞɪɨɤɫɢɞ-ɢɨɧ ɩɪɢ ɧɟɣɬɪɚɥɶɧɨɦ ɪɇ. ɗɬɨɬ 

ɝɢɞɪɨɤɫɢɞ-ɢɨɧ ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɭɤɥɟɨɮɢɥɶɧɭɸ ɚɬɚɤɭ ɧɚ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ 

ɛɟɬɚ-ɥɚɤɬɚɦɧɨɝɨ ɤɨɥɶɰɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɝɨ ɢɧɬɟɪɦɟɞɢɚɬɚ, 

ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫ ɢɨɧɨɦ ɰɢɧɤɚ. ɉɪɢ ɷɬɨɦ Asp120 ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɨɛɳɟɟ 

ɨɫɧɨɜɚɧɢɟ, ɞɟɩɪɨɬɨɧɢɪɭɹ Ɉɇ-ɝɪɭɩɩɭ, ɢ ɝɟɧɟɪɢɪɭɟɬ ɜɬɨɪɨɣ ɬɟɬɪɚɷɞɪɢɱɟɫɤɢɣ ɢɧɬɟɪɦɟɞɢɚɬ, 

ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧ ɢɨɧɨɦ ɰɢɧɤɚ. ɇɚ ɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ, Asp120 ɩɨɞɚёɬ ɩɪɨɬɨɧ ɧɚ 

ɚɡɨɬ ɛɟɬɚ-ɥɚɤɬɚɦɧɨɝɨ ɤɨɥɶɰɚ, ɩɨɫɥɟ ɱɟɝɨ  ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɤɪɵɬɢɟ ɩɨɫɥɟɞɧɟɝɨ [64]. 

 

Ɋɢɫ. 7. Ɇɟɯɚɧɢɡɦ ɪɚɫɳɟɩɥɟɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ. 

Ⱦɥɹ ɮɟɪɦɟɧɬɨɜ ɫɭɛɤɥɚɫɫɚ ȼ2 ɩɪɟɞɥɨɠɟɧ ɞɪɭɝɨɣ ɦɟɯɚɧɢɡɦ ɤɚɬɚɥɢɡɚ. ɇɭɤɥɟɨɮɢɥɶɧɵɣ 

ɝɢɞɪɨɤɫɢɞ-ɢɨɧ ɝɟɧɟɪɢɪɭɟɬɫɹ ɭɠɟ ɨɫɬɚɬɤɚɦɢ Asp120 ɢ His118. ɇɭɤɥɟɨɮɢɥɶɧɚɹ ɚɬɚɤɚ ɛɟɬɚ-

ɥɚɤɬɚɦɧɨɝɨ ɤɚɪɛɨɧɢɥɶɧɨɝɨ ɭɝɥɟɪɨɞɚ, ɜɨɡɦɨɠɧɨ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ His196, ɞɚёɬ ɬɟɬɪɚɷɞɪɢɱɟɫɤɢɣ 

ɢɧɬɟɪɦɟɞɢɚɬ.  

ɇɚɢɛɨɥɶɲɟɟ ɤɥɢɧɢɱɟɫɤɨɟ ɢ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɩɪɨɞɭɤɰɢɹ 

ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɆȻɅ ɭ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɹɜɥɹɸɬɫɹ ɜɨɡɛɭɞɢɬɟɥɹɦɢ ɝɨɫɩɢɬɚɥɶɧɵɯ ɢɧɮɟɤɰɢɣ. Ƚɟɧɵ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɆȻɅ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

SPM, ɨɛɵɱɧɨ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɢɧɬɟɝɪɨɧɨɜ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɥɚɡɦɢɞɧɚɹ ɥɨɤɚɥɢɡɚɰɢɹ ɦɧɨɝɢɯ 

ɢɧɬɟɝɪɨɧɨɜ, ɧɟɫɭɳɢɯ ɝɟɧɵ ɆȻɅ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɛɵɫɬɪɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɗɤɫɩɪɟɫɫɢɹ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɆȻɅ ɜɫɬɪɟɱɚɟɬɫɹ ɭ 

ɰɟɥɨɝɨ ɪɹɞɚ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɨɫɧɨɜɧɨɦ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɨɜ 

Pseudomonas (P. aeruginosa, P. putida) ɢ Acinetobacter (Acinetobacter baumannii), ɪɟɠɟ ɭ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ Enterobacteriaceae [63].  
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Ɂɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɨɩɢɫɚɧɨ 5 ɨɫɧɨɜɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɬɢɩɨɜ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɆȻɅ: 

IMP, VIM, SPM, SIM ɢ GIM.  

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ IMP ɬɢɩɚ 

ȼɩɟɪɜɵɟ ɤɚɪɛɚɩɟɧɟɦɚɡɚ IMP ɬɢɩɚ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɧɚ ɤɨɧɴɸɝɚɬɢɜɧɨɣ ɩɥɚɡɦɢɞɟ ɭ P. 

aeruginosa ɜ 1988 ɝɨɞɭ ɜ əɩɨɧɢɢ Д65Ж. ȼ 2000 ɝɨɞɭ ɛɵɥɚ ɨɬɤɪɵɬɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚ IMP-2, ɝɟɧ 

ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɢɧɬɟɝɪɨɧɚ ɤɥɚɫɫɚ 1 Д66Ж. Ɋɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɛɧɚɪɭɠɟɧɵ ɭ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ ɢ ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɛɚɤɬɟɪɢɣ ɩɨ ɜɫɟɦɭ ɦɢɪɭ Д46Ж. ɗɩɢɰɟɧɬɪɚɦɢ ɜɫɩɵɲɟɤ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɢɧɮɟɤɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɩɪɨɞɭɤɰɢɟɣ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP ɬɢɩɚ, ɹɜɥɹɸɬɫɹ Ɍɚɣɜɚɧɶ Д67Ж ɢ əɩɨɧɢɹ Д68Ж (ɪɢɫ. 8). 

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ VIM ɬɢɩɚ 

ɉɨɞɨɛɧɨ ɝɟɧɚɦ blaIMP, ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM ɬɢɩɚ ɭ K. pneumoniae, 

ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɢɧɬɟɝɪɨɧɨɜ ɤɥɚɫɫɚ 1 ɧɚ ɩɥɚɡɦɢɞɚɯ Д69Ж. Ɉɞɧɚɤɨ, ɢɧɬɟɝɪɨɧɵ, ɧɟɫɭɳɢɟ ɝɟɧɵ VIM 

ɬɚɤɠɟ ɫɩɨɫɨɛɧɵ ɜɫɬɪɚɢɜɚɬɶɫɹ ɜ ɝɟɧɨɦ ɩɥɚɡɦɢɞ (ɢɥɢ ɯɪɨɦɨɫɨɦ) ɞɪɭɝɢɯ ɛɚɤɬɟɪɢɣ (ɨɫɨɛɟɧɧɨ 

Enterobacteriaceae spp.) ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɩɨɡɜɨɥɹɹ ɝɟɧɚɦ blaVIM  ɛɵɫɬɪɨ 

ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɫɪɟɞɢ ɪɚɡɧɵɯ ɤɥɨɧɨɜ ɨɞɧɨɝɨ ɜɢɞɚ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɚ 

ɬɚɤɠɟ ɧɚ ɞɪɭɝɢɟ ɜɢɞɵ ɛɚɤɬɟɪɢɣ Д70Ж. ɉɨɥɚɝɚɸɬ, ɱɬɨ ɪɚɡɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɤɨɧɴɸɝɚɰɢɢ ɝɟɧɨɜ 

blaVIM  ɢ blaIMP  ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɫɩɵɲɟɤ ɢɧɮɟɤɰɢɣ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ, ɩɪɨɞɭɰɢɪɭɸɳɢɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM ɬɢɩɚ 

ɜ ɦɢɪɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɥɚɡɦɢɞɵ, ɧɟɫɭɳɢɟ ɝɟɧɵ blaVIM , ɱɚɫɬɨ ɧɟɫɭɬ ɝɟɧɵ blaɄɊɋ ɢ ȻɅɊɋ (blaSHV, 

blaCTX-M), ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɦɭɥɶɬɢɭɫɬɨɣɱɢɜɨɝɨ ɮɟɧɨɬɢɩɚ Д46]. 

ȼɩɟɪɜɵɟ ɤɚɪɛɚɩɟɧɟɦɚɡɚ VIM- 1 ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɜ ȼɟɪɨɧɟ (ɂɬɚɥɢɹ) ɜ P. aeruginosa ɜ 

1997 ɝɨɞɭ Д71Ж. Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɚ VIM- 2 ɬɢɩɚ ɜɩɟɪɜɵɟ ɜɵɹɜɥɟɧɚ ɬɚɤɠɟ ɭ P. ɚeruginosa ɜɨ Ɏɪɚɧɰɢɢ 

ɜ 1996 ɝɨɞɭ Д72Ж. Ɂɚɬɟɦ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM ɬɢɩɚ ɛɵɥɢ ɧɚɣɞɟɧɵ ɭ 

Pseudomonas spp., Enterobacteriaceae spp. (ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɭ K. pneumoniae, E. coli, E. cloacae 

ɢ Proteus mirabilis), Acenetobacter baumannii ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ (ɂɬɚɥɢɹ, ɂɫɩɚɧɢɹ, Ƚɪɟɰɢɹ, 

Ɏɪɚɧɰɢɹ, ɉɨɪɬɭɝɚɥɢɹ, Ⱥɧɝɥɢɹ, ɉɨɥɶɲɚ, ɏɨɪɜɚɬɢɹ, Ƚɟɪɦɚɧɢɹ), ɜ Ⱥɡɢɢ (əɩɨɧɢɹ, Ʉɢɬɚɣ, Ʉɨɪɟɹ, 

Ƚɨɧɝ Ʉɨɧɝ, ɋɢɧɝɚɩɭɪ, Ɍɚɣɜɚɧɶ, Ɍɚɣɥɚɧɞ) ɢ ɜ Ʌɚɬɢɧɫɤɨɣ Ⱥɦɟɪɢɤɟ (Ȼɪɚɡɢɥɢɹ, ȼɟɧɟɫɭɷɥɥɚ) [46, 

73Ж. Ɉɬɞɟɥɶɧɵɟ ɫɥɭɱɚɢ ɩɪɨɞɭɤɰɢɢ VIM ɢ IMP ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɩɢɫɚɧɵ ɜ ɋɒȺ, Ʉɚɧɚɞɟ ɢ ɦɧɨɝɢɯ 

ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ Д69, 74]. 

ȼ Ɋɨɫɫɢɢ ɱɢɫɥɨ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɜɵɡɜɚɧɧɵɯ VIM- ɩɪɨɞɭɰɢɪɭɸɳɢɦɢ 

ɛɚɤɬɟɪɢɹɦɢ Pseudomonas aeruginosa, ɧɟɭɤɥɨɧɧɨ ɪɚɫɬёɬ. ɉɨ ɞɚɧɧɵɦ ɦɧɨɝɨɰɟɧɬɪɨɜɵɯ 

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 8), ɩɪɨɜɟɞёɧɧɵɯ ɜ 2002-

2004 ɝɨɞɭ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ ɛɵɥɨ 

60% ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɜɨɡɛɭɞɢɬɟɥɟɣ ɧɨɡɨɤɨɦɢɚɥɶɧɵɯ ɢɧɮɟɤɰɢɣ (ɢɡ ɧɢɯ 7,4 % 
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ɫɨɞɟɪɠɚɥɢ ɆȻɅ), ɜ 2006-2007 ɝɝ. 74 % ɲɬɚɦɦɨɜ ɛɵɥɢ ɭɫɬɨɣɱɢɜɵ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ (27,3 % 

ɩɪɨɞɭɰɢɪɨɜɚɥɢ ɆȻɅ), ɜ 2008-2010 ɝɝ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ ɜɵɹɜɥɟɧɚ ɭ 75 % ɨɛɪɚɡɰɨɜ 

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ (ɭ 38,1 % ɲɬɚɦɦɨɜ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɩɪɨɞɭɤɰɢɟɣ ɆȻɅ) 

[3Ж. Ɉɫɧɨɜɧɨɣ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɨɣ, ɜɵɹɜɥɟɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɹɜɥɹɟɬɫɹ 

VIM- 2 (99,6 % ɫɪɟɞɢ ɆȻɅ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ) Д3Ж. ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɛɨɥɶɲɢɧɫɬɜɨ ɆȻɅ-ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɨɛɪɚɡɰɨɜ ɩɪɨɹɜɥɹɥɢ ɦɭɥɶɬɢɭɫɬɨɣɱɢɜɵɣ ɮɟɧɨɬɢɩ (ɛɵɥɢ 

ɭɫɬɨɣɱɢɜɵ ɤɨ ɜɫɟɦ ɚɧɬɢɛɢɨɬɢɤɚɦ, ɤɪɨɦɟ ɤɨɥɢɫɬɢɧɚ), ɜ 2010 ɝɨɞɭ 5,9% ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ 

ɛɵɥɢ ɩɚɧɪɟɡɢɫɬɟɧɬɧɵɦɢ (ɭɫɬɨɣɱɢɜɵ ɤɨ ɜɫɟɦ ɢɡɜɟɫɬɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ, ɜɤɥɸɱɚɹ ɤɨɥɢɫɬɢɧ). 

 

Ɋɢɫ. 8. ɉɪɨɞɭɤɰɢɹ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ, Ȼɟɥɨɪɭɫɫɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɚ ɩɨ 
ɞɚɧɧɵɦ ɦɧɨɝɨɰɟɧɬɪɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Д3Ж. 
Ʉɚɪɛɚɩɟɧɟɦɚɡɵ NDM ɬɢɩɚ 

ȼɩɟɪɜɵɟ ɤɚɪɛɚɩɟɧɟɦɚɡɚ NDM (New Delhi metallo-beta-lactamase) ɬɢɩɚ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɜ 

ɒɜɟɰɢɢ ɜ 2007 ɝɨɞɭ ɭ ɩɚɰɢɟɧɬɚ, ɤɨɬɨɪɵɣ ɞɨ ɷɬɨɝɨ ɧɚɯɨɞɢɥɫɹ ɧɚ ɥɟɱɟɧɢɢ ɜ ɇɶɸ-Ⱦɟɥɢ (ɂɧɞɢɹ) 

[75]. ɂɡ ɩɨɫɟɜɚ ɦɨɱɢ ɛɵɥɚ ɜɵɞɟɥɟɧɚ ɤɭɥɶɬɭɪɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɭɫɬɨɣɱɢɜɵ ɤɨ 

ɦɧɨɝɢɦ ɚɧɬɢɛɢɨɬɢɤɚɦ, ɜɤɥɸɱɚɹ ɤɚɪɛɚɩɟɧɟɦɵ (ɷɪɬɚɩɟɧɟɦ, ɢɦɢɩɟɧɟɦ ɢ ɦɟɪɨɩɟɧɟɦ). 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɷɬɨɝɨ ɲɬɚɦɦɚ ɭɤɚɡɚɥɨ ɧɚ ɧɚɥɢɱɢɟ ɧɟɢɡɜɟɫɬɧɨɣ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ. Ɇɟɬɨɞɨɦ 

ɤɥɨɧɢɪɨɜɚɧɢɹ ɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɫɜɹɡɚɧɚ ɫ 

ɧɨɜɵɦ ɬɢɩɨɦ ɮɟɪɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɨɱɟɧɶ ɦɚɥɨ ɨɛɳɟɝɨ ɫ ɢɡɜɟɫɬɧɵɦɢ ɦɟɬɚɥɥɨ-ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɚɦɢ; ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɧɟɦɭ ɦɨɠɧɨ ɛɵɥɨ ɧɚɡɜɚɬɶ VIM-1/2 (32% ɢɞɟɧɬɢɱɧɨɫɬɢ). 

ɇɨɜɚɹ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚ ɛɵɥɚ ɧɚɡɜɚɧɚ NDM-1, ɬɚɤ ɤɚɤ ɚɜɬɨɪɵ ɞɨɤɥɚɞɚ ɩɨɥɚɝɚɥɢ, ɱɬɨ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɷɬɢɦ ɮɟɪɦɟɧɬɨɦ, ɜɨɡɧɢɤɥɚ ɜ ɂɧɞɢɢ [75]. ȼ 2008 NDM-1 ɛɵɥɚ 

ɨɛɧɚɪɭɠɟɧɚ ɭ 29 ɩɚɰɢɟɧɬɨɜ ɜ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɢ 143 ɩɚɰɢɟɧɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɨɞɚɯ 

ɂɧɞɢɢ [76].  
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Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɚ NDM-1 ɫɨɞɟɪɠɢɬ 270 ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɨɞɧɨɣ ɩɨɥɢɩɟɩɬɢɞɧɨɣ 

ɰɟɩɢ, ɤɨɬɨɪɚɹ ɭɥɨɠɟɧɚ ɜ ɨɛɵɱɧɭɸ ɞɥɹ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ αβ/βα ɫɷɧɞɜɢɱ ɫɬɪɭɤɬɭɪɭ – ɞɜɚ 

ɫɤɪɭɱɟɧɧɵɯ β-ɥɢɫɬɚ ɭɩɚɤɨɜɚɧɵ ɜ ɰɟɧɬɪ ɢ ɨɤɪɭɠɟɧɵ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɩɨɝɪɭɠёɧɧɵɦɢ ɜ 

ɪɚɫɬɜɨɪɢɬɟɥɶ α-ɫɩɢɪɚɥɹɦɢ Д77, 78Ж. Ʉɪɢɫɬɚɥɥɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɮɟɪɦɟɧɬɚ NDM-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 9 [77Ж. Ɇɨɥɟɤɭɥɹɪɧɵɣ ɜɟɫ ɩɟɩɬɢɞɚ ɩɪɢɦɟɪɧɨ 27,5 ɤȾɚ. Ɂɪɟɥɵɣ ɩɟɩɬɢɞ ɢɦɟɟɬ 

ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɭɸ ɬɨɱɤɭ 6,9 [75]. 

 

Ɋɢɫ.9. ɋɬɪɭɤɬɭɪɚ NDM-1 ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɝɢɞɪɨɥɢɡɨɜɚɧɧɵɦ ɚɦɩɥɢɰɢɥɥɢɧɨɦ (PDB 3Q6X).  
Ⱥ) ɉɪɨɬɟɢɧɨɜɵɣ ɫɤɟɥɟɬ ɫ β-ɫɤɥɚɞɤɚɦɢ ɢ α-ɫɩɢɪɚɥɹɦɢ ɩɨɤɚɡɚɧ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ. ɂɨɧɵ ɰɢɧɤɚ 
ɨɛɨɡɧɚɱɟɧɵ ɜ ɜɢɞɟ ɫɢɪɟɧɟɜɵɯ ɲɚɪɢɤɨɜ. ȼ) Ɇɨɥɟɤɭɥɚ ɜɨɞɵ/ɝɢɞɪɨɤɫɢɥɚ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ 
ɧɚɪɢɫɨɜɚɧɚ ɜ ɜɢɞɟ ɛɢɪɸɡɨɜɨɝɨ ɲɚɪɚ ɫ ɛɭɤɜɨɣ W, ɭɤɚɡɚɧɵ ɜɫɟ ɨɫɬɚɬɤɢ, ɫɨɟɞɢɧёɧɧɵɟ ɫ ɚɬɨɦɚɦɢ 
ɰɢɧɤɚ Zn1 (H120, H122 ɢ H189) ɢ Zn2 (D124, C208 ɢ H250) [77, 78].  

NDM-1 ɨɬɧɨɫɢɬɫɹ ɤ ɫɭɛɤɥɚɫɫɭ ȼ1 ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɨɧɚ ɢɦɟɟɬ ɞɜɚ ɢɨɧɚ ɰɢɧɤɚ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɚɤɬɢɜɧɵɦ ɰɟɧɬɪɨɦ [78Ж. Ʉɚɤ ɢ ɞɪɭɝɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɭɛɤɥɚɫɫɚ ȼ1 ɞɚɧɧɚɹ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɚ ɝɢɞɪɨɥɢɡɭɟɬ ɜɫɟ ɤɥɚɫɫɵ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɦɨɧɨɛɚɤɬɚɦɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɩɥɚɡɦɢɞɚɯ, ɧɟɫɭɳɢɯ ɝɟɧ blaNDM, ɜɫɟɝɞɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɤɨɦɩɥɟɤɫ 

ɢɧɬɟɝɪɨɧɚ ɤɥɚɫɫɚ 1, ɫɨɞɟɪɠɚɳɢɣ ɞɪɭɝɢɟ ɞɟɬɟɪɦɢɧɚɬɵ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ – ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɤɚɪɛɚɩɟɧɟɦɚɦ (ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɞɪɭɝɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ - ɈɏȺ-48, VIM, KPC ɬɢɩɨɜ), ɤ ɞɪɭɝɢɦ 

ɛɟɬɚ-ɥɚɤɬɚɦɚɦ (ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ȻɅɊɋ ɢ AmpC ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɡɵ), ɤ ɦɚɤɪɨɥɢɞɚɦ (ɛɥɚɝɨɞɚɪɹ 

ɷɪɢɬɪɨɦɢɰɢɧɷɫɬɟɪɚɡɟ), ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ (ɢɡ-ɡɚ 16S ɦɟɬɢɥɚɡɵ), ɯɢɧɨɥɨɧɚɦ (Qnr-ɝɟɧɵ), 

ɬɟɬɪɚɰɢɤɥɢɧɚɦ (ɢɡ-ɡɚ ɚɤɬɢɜɧɨɝɨ ɷɮɮɥɸɤɫɚ), ɫɭɥɶɮɨɧɚɦɢɞɚɦ (ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ 

ɞɢɝɢɞɪɨɩɬɟɪɨɚɬɫɢɧɬɟɬɚɡɵ), ɪɢɮɚɦɩɢɰɢɥɥɢɧɭ (ɩɪɢɫɭɬɫɬɜɢɟ ɪɢɮɚɦɩɢɰɢɧ-ɦɨɞɢɮɢɰɢɪɭɸɳɢɯ 

ɮɟɪɦɟɧɬɨɜ) Д78, 79Ж. ɉɪɢɫɭɬɫɬɜɢɟ ɝɟɧɨɜ ȻɅɊɋ ɢ ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɡ ɨɛɭɫɥɚɜɥɢɜɚɸɬ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɚɡɬɪɟɨɧɚɦɭ, ɤɨɬɨɪɵɣ ɧɟ ɪɚɫɳɟɩɥɹɟɬɫɹ ɮɟɪɦɟɧɬɚɦɢ NDM ɬɢɩɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

NDM-ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ ɭɫɬɨɣɱɢɜɵ ɤ ɞɟɣɫɬɜɢɸ ȺȻɉ ɜɫɟɯ ɜɢɞɨɜ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɥɢɲɶ 

ɤ ɩɨɥɢɦɢɤɫɢɧɚɦ (ɤɨɥɢɫɬɢɧɭ) ɢ ɬɢɝɟɰɢɤɥɢɧɭ Д80Ж. Ɉɞɧɚɤɨ ɤɨɥɢɫɬɢɧ ɧɟ ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɵɦ 
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ɩɪɟɩɚɪɚɬɨɦ ɞɥɹ ɛɨɪɶɛɵ ɫ ɢɧɮɟɤɰɢɨɧɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ ɜɵɫɨɤɨɣ ɧɟɮɪɨ- ɢ 

ɧɟɣɪɨɬɨɤɫɢɱɧɨɫɬɢ Д81]. Ʉ ɬɢɝɟɰɢɤɥɢɧɭ ɩɪɨɹɜɥɹɸɬ ɩɪɢɪɨɞɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ Pseudomonas 

aeruginosa ɢ ɛɚɤɬɟɪɢɢ ɜɢɞɚ Proteus, ɨɞɧɚɤɨ ɩɪɨɮɢɥɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɢɝɟɰɢɤɥɢɧɚ ɛɨɥɟɟ 

ɛɥɚɝɨɩɪɢɹɬɧɵɣ, ɱɟɦ ɭ ɩɨɥɢɦɢɤɫɢɧɚ [82]. Ɍɢɝɟɰɢɤɥɢɧ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɨɛɪɟɧ ɬɨɥɶɤɨ ɞɥɹ 

ɥɟɱɟɧɢɹ ɤɨɠɧɵɯ ɢ ɫɥɨɠɧɵɯ ɢɧɬɪɚ-ɚɛɞɨɦɢɧɚɥɶɧɵɯ ɢɧɮɟɤɰɢɣ ɢ ɜɧɟɛɨɥɶɧɢɱɧɨɣ ɩɧɟɜɦɨɧɢɢ ɭ 

ɜɡɪɨɫɥɵɯ. Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɹɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɷɬɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ ɩɪɢ ɝɨɫɩɢɬɚɥɶɧɨɣ ɩɧɟɜɦɨɧɢɢ, ɢɧɮɟɤɰɢɹɯ ɦɨɱɟɜɵɜɨɞɹɳɢɯ 

ɩɭɬɟɣ, ɫɟɩɫɢɫɟ, ɜɵɡɜɚɧɧɨɦ ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ [82]. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɚ NDM ɹɜɥɹɸɬɫɹ K. pneumoniae, 

Acinetobacter baumannii ɢ E coli, ɪɟɠɟ ɩɪɨɞɭɤɰɢɹ ɞɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɭ Enterobacter 

cloacae, Citrobacter freundii, Morganella morganii, S. aureus, Klebsiella oxytoca, Pseudomonas 

aeruginosa, Proteus spp. ɢ Providencia spp. [83]. 

Ʉ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦ NDM ɬɢɩɚ ɪɢɤɨɜɚɧɨ ɜɧɢɦɚɧɢɟ ɭɱёɧɵɯ ɜɫɟɝɨ ɦɢɪɚ. ȼɩɟɪɜɵɟ 

ɨɛɧɚɪɭɠɟɧɧɵɟ ɜ 2007 ɝɨɞɭ, ɷɬɢ ɮɟɪɦɟɧɬɵ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɩɪɨɫɬɪɚɧɢɥɢɫɶ ɩɨ ɜɫɟɦɭ ɡɟɦɧɨɦɭ 

ɲɚɪɭ ɢ ɭɠɟ ɤ 2012 ɝɨɞɭ ɛɵɥɢ ɧɚɣɞɟɧɵ ɧɚ ɜɫɟɯ ɤɨɧɬɢɧɟɧɬɚɯ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ Ⱥɧɬɚɪɤɬɢɞɵ. 

Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɢ ɛɚɤɬɟɪɢɣ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ NDM, 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 10 [79].  

 
Ɋɢɫ. 10. Ɋɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɶ ɛɚɤɬɟɪɢɣ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ NDM ɬɢɩɚ Д79Ж. 

Ɉɫɧɨɜɧɵɦ ɨɱɚɝɨɦ ɢɧɮɟɤɰɢɣ, ɜɵɡɜɚɧɧɵɯ NDM-ɩɪɨɞɭɰɢɪɭɸɳɢɦɢ ɛɚɤɬɟɪɢɹɦɢ, ɹɜɥɹɟɬɫɹ 

ɂɧɞɢɣɫɤɢɣ ɫɭɛɤɨɧɬɢɧɟɧɬ Д83Ж. ɉɪɨɞɭɤɰɢɹ NDM ɧɚɛɥɸɞɚɟɬɫɹ ɭ 5-18,5% ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ Д79]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɝɟɧɵ blaNDM-1 ɨɛɧɚɪɭɠɟɧɵ ɜ ɫɬɨɱɧɨɣ ɢ ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɜ ɇɶɸ-Ⱦɟɥɢ Д84Ж. ȼɬɨɪɵɦ 

ɢɫɬɨɱɧɢɤɨɦ NDM-ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ ɩɪɢɡɧɚɧɵ Ȼɚɥɤɚɧɵ Д85]. NDM-ɩɪɨɞɭɰɢɪɭɸɳɢɟ 
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ɛɚɤɬɟɪɢɢ ɛɵɥɢ ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɵ ɜɨ ȼɶɟɬɧɚɦɟ, ɋɟɪɛɢɢ, Ɏɢɥɥɢɩɢɧɚɯ, ɋɒȺ, Ʉɚɧɚɞɟ, Ɇɟɤɫɢɤɟ, 

Ƚɜɚɬɟɦɚɥɟ, Ȼɪɚɡɢɥɢɢ, ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, ɇɢɞɟɪɥɚɧɞɚɯ ɢ Ⱥɜɫɬɪɚɥɢɢ Д80Ж. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɨɞɭɤɰɢɹ ɮɟɪɦɟɧɬɨɜ ɬɢɩɚ NDM ɜɵɹɜɥɟɧɚ ɜ ɬɪёɯ ɥɚɛɨɪɚɬɨɪɢɹɯ ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝɚ Д62].  

1.4.3. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D 

Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D ɧɚɡɵɜɚɸɬ ɨɤɫɚɰɢɥɢɧɚɡɚɦɢ ɢɥɢ OXA-ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɚɦɢ. ȼɫɟ ɨɧɢ ɫɨɞɟɪɠɚɬ ɨɫɬɚɬɨɤ ɫɟɪɢɧɚ ɜ ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɢ ɝɢɞɪɨɥɢɡɭɸɬ ɫɭɛɫɬɪɚɬɵ ɩɨ 

ɬɪɟɯɫɬɚɞɢɣɧɨɦɭ ɦɟɯɚɧɢɡɦɭ, ɜɤɥɸɱɚɸɳɟɦɭ ɚɰɢɥɢɪɨɜɚɧɢɟ ɢ ɞɟɚɰɢɥɢɪɨɜɚɧɢɟ (ɪɢɫɭɧɨɤ 5, ɪɚɡɞɟɥ 

1.4.1.). Ȼɨɥɶɲɢɧɫɬɜɨ ɮɟɪɦɟɧɬɨɜ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɝɪɭɩɩɟ 2d 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ Bush, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɮɟɪɦɟɧɬɵ, ɝɢɞɪɨɥɢɡɭɸɳɢɟ 

ɨɤɫɚɥɢɰɢɧ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ, ɱɟɦ ɛɟɧɡɢɥɩɟɧɢɰɢɥɥɢɧ [41Ж. Ɉɞɧɚɤɨ ɥɢɲɶ OXA-25, 

OXA-26, OXA-55 ɝɢɞɪɨɥɢɡɭɸɬ ɨɤɫɚɥɢɰɢɧ ɫ ɬɚɤɨɣ ɫɤɨɪɨɫɬɶɸ, ɬɚɤ ɱɬɨ ɞɚɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɪɭɩɩɵ 2d ɧɟ ɫɨɜɫɟɦ ɤɨɪɪɟɤɬɧɨ Д86Ж. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɚɧɚɥɢɡɟ ɩɪɨɮɢɥɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɢɧɝɢɛɢɬɨɪɚɦ (ɫɦ. ɪɚɡɞɟɥ 1.3. ɞɚɧɧɨɣ ɪɚɛɨɬɵ) Д41]. 

Ɇɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ D ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɤɥɸɱɚɟɬ ɛɨɥɟɟ 400 ɪɚɡɥɢɱɧɵɯ ɮɟɪɦɟɧɬɨɜ 

ɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɡɧɨɪɨɞɧɵɦ ɢɡ ɱɟɬɵɪɟɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɚɤ ɧɚ 

ɝɟɧɟɬɢɱɟɫɤɨɦ, ɬɚɤ ɢ ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɨɦ ɭɪɨɜɧɹɯ. ȼɧɭɬɪɢ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɜɵɞɟɥɹɸɬ 14 ɩɨɞɝɪɭɩɩ 

ɈɏȺ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 17 ɞɨ 95% Д87Ж. Ⱦɚɧɧɵɟ 

ɮɟɪɦɟɧɬɵ ɦɨɝɭɬ ɨɛɥɚɞɚɬɶ ɤɚɤ ɭɡɤɢɦ, ɬɚɤ ɢ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɞɟɣɫɬɜɢɹ. Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɤɥɚɫɫɚ 

D ɧɟ ɢɧɝɢɛɢɪɭɸɬɫɹ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, ɫɭɥɶɛɚɤɬɚɦɨɦ ɢ ɬɚɡɨɛɚɤɬɚɦɨɦ, ɯɨɬɹ ɢɯ ɚɤɬɢɜɧɨɫɬɶ 

ɦɨɠɟɬ ɛɵɬɶ ɢɧɝɢɛɢɪɨɜɚɧɚ in vitro ɯɥɨɪɢɞɨɦ ɧɚɬɪɢɹ. ɗɬɨ ɫɜɨɣɫɬɜɨ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɫɪɟɞɢ 

ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɨ ɹɜɥɹɟɬɫɹ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɥɚɫɫɚ D in vitro. NaCl ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 100 ɦM ɩɨɥɧɨɫɬɶɸ ɩɨɞɚɜɥɹɟɬ 

ɚɤɬɢɜɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɥɚɫɫɚ D (ɤɪɨɦɟ ɈɏȺ-24/40). ɗɬɨ ɫɜɨɣɫɬɜɨ ɟɳɟ ɱɟɬɤɨ ɧɟ 

ɨɛɴɹɫɧɟɧɨ, ɜɟɪɨɹɬɧɨ, ɨɧɨ ɫɜɹɡɚɧɨ ɫ ɨɫɬɚɬɤɨɦ Tyr144, ɤɨɬɨɪɵɣ ɨɬɫɭɬɫɬɜɟɬ ɭ ɈɏȺ-24. Ɇɭɬɚɝɟɧɟɡ 

in vitro ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚɦɟɳɟɧɢɟ Tyr ɜ ɩɨɥɨɠɟɧɢɢ 144 ɧɚ Phe ɞɟɥɚɟɬ ɦɭɬɚɧɬ ɭɫɬɨɣɱɢɜɵɦ ɤ 

ɞɟɣɫɬɜɢɸ NaCl [88]. 

Ⱦɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɵɥɚ ɨɬɤɪɵɬɚ ɩɟɪɜɚɹ ɤɚɪɛɚɩɟɧɟɦɚɡɚ, ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɬɢɩɚ D ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɤɚɤ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ [87]. Ⱦɚɥɟɟ ɱɢɫɥɨ ɤɚɪɛɚɩɟɧɟɦ-

ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɥɚɫɫɚ D ɫɬɪɟɦɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɥɨɫɶ, ɢ ɬɚɤɠɟ ɨɧɢ 

ɪɚɫɩɪɨɫɬɪɚɧɢɥɢɫɶ ɫɪɟɞɢ ɧɟɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɚɬɨɝɟɧɨɜ, ɜɤɥɸɱɚɹ 

ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɵɟ Acinetobacter spp., Pseudomonas spp. ɢ Enterobacteriaceae spp. ɗɬɢ 
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ɛɚɤɬɟɪɢɢ ɱɚɫɬɨ ɜɵɡɵɜɚɸɬ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɟ ɢɧɮɟɤɰɢɢ ɫ ɜɵɫɨɤɨɣ ɫɦɟɪɬɧɨɫɬɶɸ Д87Ж. ɉɨɫɤɨɥɶɤɭ 

ɞɚɧɧɵɟ ɮɟɪɦɟɧɬɵ ɨɛɵɱɧɨ ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɫ ɢɧɬɟɝɪɨɧɚɦɢ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ ɜɫɬɚɜɤɢ ɢ 

ɬɪɚɧɫɩɨɡɨɧɚɦɢ, ɨɧɢ ɥɟɝɤɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɦɟɠɞɭ ɜɢɞɚɦɢ. Ⱦɪɭɝɢɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɱɚɫɬɨ 

ɫɨɫɭɳɟɫɬɜɭɸɬ ɜɦɟɫɬɟ ɫ ɈɏȺ-ɮɟɪɦɟɧɬɚɦɢ ɧɚ ɨɞɧɨɣ ɩɥɚɡɦɢɞɟ, ɞɚɜɚɹ ɮɟɧɨɬɢɩɢɱɟɫɤɢɣ ɫɩɟɤɬɪ 

ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɪɟɜɨɫɯɨɞɢɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɮɟɪɦɟɧɬɨɜ. Ȼɨɥɟɟ ɬɨɝɨ, ɢɯ 

ɚɫɫɨɰɢɚɰɢɹ ɫ ɞɪɭɝɢɦɢ ɞɟɬɟɪɦɢɧɚɧɬɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɚɤɢɦɢ ɤɚɤ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ 

ɮɬɨɪɯɢɧɨɥɨɧɚɦ ɢ ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ, ɩɪɢɜɨɞɢɬ ɤ ɦɭɥɶɬɢɭɫɬɨɣɱɢɜɨɦɭ ɮɟɧɨɬɢɩɭ Д87]. 

ɋɪɟɞɢ ɮɟɪɦɟɧɬɨɜ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D ɜɵɞɟɥɹɸɬ 5 ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ (ɩɨ 

ɝɨɦɨɥɨɝɢɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɮɟɪɦɟɧɬɨɜ): OXA-23, OXA-40, OXA-51, 

ɈɏȺ-48, OXA-58. Ȼɨɥɶɲɢɧɫɬɜɨ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ D ɫɨɞɟɪɠɚɬ ɨɬ 243 ɞɨ 260 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɚɫɫɵ ɜɚɪɶɢɪɭɸɬɫɹ 

ɜ ɩɪɟɞɟɥɚɯ 23÷35,5 ɤȾɚ. ɂɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɬɨɱɤɢ ɷɬɢɯ ɮɟɪɦɟɧɬɨɜ ɥɟɠɚɬ ɜ ɢɧɬɟɪɜɚɥɟ 5,1÷9,0. 

ɋɭɛɫɬɪɚɬɧɚɹ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ D ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɟɬɫɹ, ɧɨ, ɜ ɨɫɧɨɜɧɨɦ, ɷɬɢ 

ɮɟɪɦɟɧɬɵ ɝɢɞɪɨɥɢɡɭɸɬ ɤɚɪɛɚɩɟɧɟɦɵ, ɩɟɧɢɰɢɥɥɢɧɵ, ɰɟɮɚɥɨɫɩɨɪɢɧɵ ɭɡɤɨɝɨ ɫɩɟɤɬɪɚ 

(ɰɟɮɚɥɨɬɢɧ, ɰɟɮɚɥɨɪɢɞɢɧ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɛɟɬɚ-ɥɚɤɬɚɦɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ (ɰɟɮɬɚɡɢɞɢɦ, 

ɰɟɮɨɬɚɤɫɢɦ) ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɨɱɟɧɶ ɫɥɚɛɨ ɢɥɢ ɧɟ ɪɚɫɳɟɩɥɹɸɬɫɹ ɫɨɜɫɟɦ Д86]. 

ɉɟɪɜɨɣ ɨɬɤɪɵɬɨɣ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɨɣ ɤɥɚɫɫɚ D ɫ ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɛɵɥɚ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɚ OXA-23 (ɬɚɤɠɟ ɢɡɜɟɫɬɧɚɹ ɤɚɤ ARI-1 (Acinetobacter resistant to imipenem)), ɧɚɣɞɟɧɧɚɹ 

ɭ Acinetobacter baumanni ɜ ɒɨɬɥɚɧɞɢɢ ɜ 1985 ɝɨɞɭ Д89Ж. ȼɩɨɫɥɟɞɫɬɜɢɢ ɨɧɚ ɞɚɥɚ ɧɚɱɚɥɨ 

ɩɨɞɝɪɭɩɩɟ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɨɛɴɟɞɢɧɹɸɳɟɣ 17 ɮɟɪɦɟɧɬɨɜ. Ɏɟɪɦɟɧɬɵ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɢɦɟɸɬ 

ɩɥɚɡɦɢɞɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ ɝɟɧɚ. Ɉɧɢ ɫɥɚɛɨ ɩɨɯɨɠɢ ɧɚ ɞɪɭɝɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɤɥɚɫɫɚ D, ɢɦɟɸɬ 

ɥɢɲɶ 36% ɝɨɦɨɥɨɝɢɢ ɫ ɮɟɪɦɟɧɬɚɦɢ OXA-5 ɢ OXA-10. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

ɩɨɞɝɪɭɩɩɵ ɈɏȺ-23 ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ Ʉɢɬɚɟ Д90Ж, Ȼɪɚɡɢɥɢɢ Д91Ж, ɘɠɧɨɣ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ Д92], 

Ȼɨɥɝɚɪɢɢ Д93Ж, Ɍɚɣɜɚɧɢ Д94Ж, ɋɚɭɞɨɜɫɤɨɣ Ⱥɪɚɜɢɢ Д95Ж. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹ SENTRY 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɡɢɢ, 41% ɨɛɪɚɡɰɨɜ Acinetobacter, ɫɨɞɟɪɠɚɳɢɯ ɝɟɧɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɩɨɞɝɪɭɩɩɵ 

ɈɏȺ-23, ɬɚɤɠɟ ɧɟɫɭɬ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɚ ɈɏȺ-58 [90].  

ɋɥɟɞɭɸɳɚɹ ɩɨɞɝɪɭɩɩɚ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ D ɜɤɥɸɱɚɟɬ 12 ɮɟɪɦɟɧɬɨɜ, ɢ ɧɚɡɵɜɚɟɬɫɹ 

ɩɨɞɝɪɭɩɩɨɣ OXA-24/40. Ɏɟɪɦɟɧɬ OXA-24/40, ɜɩɟɪɜɵɟ ɜɵɞɟɥɟɧɧɵɣ ɜ ɂɫɩɚɧɢɢ, ɛɵɥ ɫɧɚɱɚɥɚ 

ɢɡɜɟɫɬɟɧ ɤɚɤ ɯɪɨɦɨɫɨɦɧɨ-ɤɨɞɢɪɭɟɦɵɣ, ɨɛɧɚɪɭɠɢɜɚɥɢ ɟɝɨ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɭ Acinetobacter 

baumanni [96Ж. ɋɟɣɱɚɫ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɝɟɧ, ɤɨɞɢɪɭɸɳɢɣ ɞɚɧɧɵɣ ɮɟɪɦɟɧɬ, ɦɨɠɟɬ ɢɦɟɬɶ ɤɚɤ 

ɯɪɨɦɨɫɨɦɧɭɸ, ɬɚɤ ɢ ɩɥɚɡɦɢɞɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ Д97, 98Ж. ɏɨɬɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɩɨɞɝɪɭɩɩɵ ɈɏȺ-

24/40 ɩɪɨɞɭɰɢɪɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ Acinetobacter baumanni, ɨɧɢ ɬɚɤɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɭ ɞɪɭɝɢɯ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɞɚɧɧɨɝɨ ɫɟɦɟɣɫɬɜɚ ɛɚɤɬɟɪɢɣ - Acinetobacter haemolyticus [97], Acinetobacter pittii 
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[99], Acinetobacter baylyi [100Ж, ɚ ɬɚɤɠɟ ɭ P. aeruginosa [98]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɧɢ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɂɫɩɚɧɢɢ, Ȼɟɥɶɝɢɢ Д101, 46Ж, ɉɨɪɬɭɝɚɥɢɢ Д102Ж ɢ ɋɒȺ Д103, 104]. 

Ɍɪɟɬɶɹ ɩɨɞɝɪɭɩɩɚ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ D (OXA-58) ɩɪɟɞɫɬɚɜɥɟɧɚ 4 ɮɟɪɦɟɧɬɚɦɢ. ɉɟɪɜɚɹ 

OXA-58 ɛɵɥɚ ɧɚɣɞɟɧɚ ɜɨ Ɏɪɚɧɰɢɢ ɜ 2003 ɝɨɞɭ. ɒɬɚɦɦɵ, ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɞɚɧɧɵɣ ɮɟɪɦɟɧɬ, 

ɛɵɥɢ ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ ɜɫɩɵɲɤɭ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɨɣ ɢɧɮɟɤɰɢɢ Д105]. Ɏɟɪɦɟɧɬ OXA-58 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 35, 33 ɢ 18% ɢɞɟɧɬɢɱɧɨɫɬɢ ɫ OXA-5, OXA-10 ɢ OXA-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д106]. 

Ɉɫɧɨɜɧɵɦ ɩɪɨɞɭɰɟɧɬɨɦ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩɵ ɈɏȺ-58 ɹɜɥɹɸɬɫɹ Acinetobacter baumanni, ɧɨ 

ɢɯ ɩɪɨɞɭɤɰɢɹ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɬɚɤɠɟ ɭ Acinetobacter nosocomialis  ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɂɫɩɚɧɢɢ ɢ 

Ɍɚɣɜɚɧɹ [107], A. pittii  - ɜ ɒɨɬɥɚɧɞɢɢ, ɧɚ Ɍɚɣɜɚɧɟ ɢ ɜ ɂɫɩɚɧɢɢ Д108], Acinetobacter haemolyticus 

- ɜ Ʉɢɬɚɟ Д100Ж ɢ Acinetobacter junii ɢ A. radioresistens - ɜ ɂɧɞɢɢ [90]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɮɟɪɦɟɧɬɵ ɩɨɞɝɪɭɩɩɵ ɈɏȺ-58 ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɨ ɜɫɟɦɭ ɦɢɪɭ Д46, 87, 109]. 

ȿɳɟ ɨɞɧɚ ɩɨɞɝɪɭɩɩɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɝɢɞɪɨɥɢɡɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜɚɪɢɚɧɬɚɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ OXA-51. ɗɬɨ ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɨɞɝɪɭɩɩ. ȼ ɧɟɟ 

ɜɯɨɞɹɬ 48 ɮɟɪɦɟɧɬɨɜ. Ɏɟɪɦɟɧɬɵ ɞɚɧɧɨɣ ɩɨɞɝɪɭɩɩɵ ɢɦɟɸɬ ɫɥɚɛɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɩɟɧɢɰɢɥɥɢɧɚɦ ɢ ɤɚɪɛɚɩɟɧɟɦɚɦ, ɧɟ ɫɩɨɫɨɛɧɵ ɪɚɫɳɟɩɥɹɬɶ ɰɟɮɚɥɨɫɩɨɪɢɧɵ, ɧɟ ɢɧɝɢɛɢɪɭɸɬɫɹ 

ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɬɚɡɨɛɚɤɬɚɦɨɦ Д87Ж. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɷɬɨɣ ɩɨɞɝɪɭɩɩɵ ɢɦɟɸɬ ɬɨɥɶɤɨ 

ɯɪɨɦɨɫɨɦɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ ɢ ɩɪɨɞɭɰɢɪɭɸɬɫɹ ɲɬɚɦɦɚɦɢ Acinetobacter spp ɜ Ⱥɪɝɟɧɬɢɧɟ, 

Ɏɪɚɧɰɢɢ, Ʉɭɜɟɣɬɟ ɢ ɘɠɧɨɣ Ⱥɧɝɥɢɢ Д110]. 

Ȼɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɈɏȺ-48 ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ ɤɥɚɫɫɚ 

D ɜ ɫɟɦɟɣɫɬɜɟ Enterobacteriaceae [87]. ȼ ɛɚɤɬɟɪɢɹɯ Acinetobacter ɢ Pseudomonas ɮɟɪɦɟɧɬɵ 

ɞɚɧɧɨɣ ɩɨɞɝɪɭɩɩɵ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ. Ƚɟɧɵ ɈɏȺ-48 ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɤ ɞɟɣɫɬɜɢɸ ɩɟɧɢɰɢɥɥɢɧɨɜ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɢɩɟɪɚɰɢɧɚ) ɢ ɩɨɧɢɠɚɸɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 

ɤɚɪɛɚɩɟɧɟɦɚɦ, ɧɨ ɧɟ ɢɡɦɟɧɹɸɬ ɆɉɄ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ. ɈɏȺ-48 ɧɟ 

ɢɧɝɢɛɢɪɭɸɬɫɹ ɬɚɡɨɛɚɤɬɚɦɨɦ ɢ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, ɨɞɧɚɤɨ ɢɧɝɢɛɢɪɭɸɬɫɹ NaCl (IC50 7 ɦɆ). 

12 ɱɥɟɧɨɜ ɩɨɞɝɪɭɩɩɵ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɚ ɫɭɛɤɥɚɫɬɟɪɚ (ɈɏȺ-48 ɢ ɈɏȺ-54), ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɦɟɸɬ ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɛɨɥɟɟ 95%. Ʉɚɪɛɚɩɟɧɟɦɚɡɚ ɈɏȺ-54 ɨɬɥɢɱɚɟɬɫɹ 

ɨɬ ɈɏȺ-48 ɧɚ 20 ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ, ɩɪɨɮɢɥɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ 

ɚɧɚɥɨɝɢɱɟɧ ɈɏȺ-48, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɢɩɟɪɚɰɢɧɚ ɢ ɰɟɮɚɥɨɮɢɧɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɆɉɄ 

ɧɢɠɟ. Ƚɟɧ ɈɏȺ-54 ɢɦɟɟɬ ɯɪɨɦɨɫɨɦɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ, ɢ ɩɨɤɚ ɟё ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɪɟɞɢ 

ɜɨɡɛɭɞɢɬɟɥɟɣ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɨ [87]. 

Ƚɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-48, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɩɥɚɡɦɢɞɚɯ. 

Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ, ɧɟɫɭɳɢɟ ɝɟɧ blaOXA-48, ɱɚɫɬɨ ɬɚɤɠɟ ɜɤɥɸɱɚɸɬ ɝɟɧɵ ȻɅɊɋ (blaCTX-

M, blaSHV, blaTEM) ɢɥɢ ɮɟɪɦɟɧɬɨɜ AmpC [111, 112Ж. Ɉɛɪɚɡɰɵ K. ɪneumonia, ɩɪɨɞɭɰɢɪɭɸɳɢɟ 

ɮɟɪɦɟɧɬɵ ɩɨɞɝɪɭɩɩɵ ɈɏȺ-48, ɢɡɧɚɱɚɥɶɧɨ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɜ Ɍɭɪɰɢɢ Д113], ɡɚɬɟɦ ɜ ɪɹɞɟ 
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ɫɬɪɚɧ ɋɪɟɞɧɟɝɨ ȼɨɫɬɨɤɚ Д111Ж, ɋɟɜɟɪɧɨɣ Ⱥɮɪɢɤɢ Д114Ж ɢ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ (ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, 

Ȼɟɥɶɝɢɢ, Ɏɪɚɧɰɢɢ, Ƚɟɪɦɚɧɢɢ, ɇɢɞɟɪɥɚɧɞɚɯ) Д46, 115Ж. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-48 ɬɚɤɠɟ ɜɵɹɜɥɟɧɵ 

ɢ ɭ ɞɪɭɝɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae ɜ ɂɧɞɢɢ Д103], ɋɟɧɟɝɚɥɟ Д112], 

ɂɫɩɚɧɢɢ Д115] ɢ Ⱥɪɝɟɧɬɢɧɟ Д116]. ɉɪɨɞɭɤɰɢɹ ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ ɫɟɣɱɚɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ 

ɩɨɜɫɟɦɟɫɬɧɨ Д46]. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɨɞɭɤɰɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-ɬɢɩɚ 

ɨɛɧɚɪɭɠɟɧɚ ɜ ɨɛɪɚɡɰɚɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɝɨɪɨɞɨɜ; ɨɫɨɛɟɧɧɨ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚ ɈɏȺ-48 [62]. 

Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɦɢɪɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 11 [46].  

 

Ɋɢɫ. 11. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɦɢɪɟ (2015 ɝɨɞ) Д46]. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡɵ KPC-2, NDM-1, VIM-2, VIM-4 ɢ OXA-48 [3, 62, 82].  
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ȽɅȺȼȺ 2. ɆȿɌɈȾɕ ɈɉɊȿȾȿɅȿɇɂə ɍɋɌɈɃɑɂȼɈɋɌɂ ȻȺɄɌȿɊɂɃ Ʉ 

ɄȺɊȻȺɉȿɇȿɆȺɆ ɂ ɌɂɉɂɊɈȼȺɇɂə ɄȺɊȻȺɉȿɇȿɆȺɁ 

2.1. Ɏɟɧɨɬɢɩɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ  

2.1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ ɩɨ  ɡɧɚɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨ 

ɩɨɞɚɜɥɹɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɉɟɪɜɢɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɞɭɤɰɢɢ ɛɚɤɬɟɪɢɹɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɩɪɨɮɢɥɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤ ɢɧɞɢɤɚɬɨɪɧɵɦ 

ɚɧɬɢɛɢɨɬɢɤɚɦ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɤ ɚɧɬɢɦɢɤɪɨɛɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɦɟɬɨɞɵ ɫɟɪɢɣɧɵɯ ɪɚɡɜɟɞɟɧɢɣ ɢ 

ɞɢɮɮɭɡɢɨɧɧɵɟ. 

Ɇɟɬɨɞɵ ɫɟɪɢɣɧɵɯ ɪɚɡɜɟɞɟɧɢɣ ɨɫɧɨɜɚɧɵ ɧɚ ɩɪɹɦɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ 

ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɩɪɟɩɚɪɚɬɚ – ɜɟɥɢɱɢɧɵ ɦɢɧɢɦɚɥɶɧɨ ɩɨɞɚɜɥɹɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɆɉɄ). 

ɆɉɄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɦɢɧɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɧɬɢɛɢɨɬɢɤɚ, ɩɨɞɚɜɥɹɸɳɚɹ ɜɢɞɢɦɵɣ ɪɨɫɬ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɜ ɛɭɥɶɨɧɧɨɣ ɤɭɥɶɬɭɪɟ ɢɥɢ ɧɚ ɩɥɨɬɧɨɣ ɫɪɟɞɟ [117]. 

Ⱦɢɮɮɭɡɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɚɧɵ ɧɚ ɞɢɮɮɭɡɢɢ 

ɚɧɬɢɛɢɨɬɢɤɚ ɢɡ ɧɨɫɢɬɟɥɹ ɜ ɩɥɨɬɧɭɸ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ ɢ ɩɨɞɚɜɥɟɧɢɢ ɪɨɫɬɚ ɢɫɫɥɟɞɭɟɦɨɣ 

ɤɭɥɶɬɭɪɵ ɜ ɡɨɧɟ, ɝɞɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɧɬɢɛɢɨɬɢɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɆɉɄ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɢɧɞɢɤɚɬɨɪɧɵɣ ɚɧɬɢɛɢɨɬɢɤ ɨɛɵɱɧɨ ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɛɭɦɚɠɧɨɝɨ 

ɞɢɫɤɚ, ɜɨɤɪɭɝ ɤɨɬɨɪɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɢɮɮɭɡɢɢ ɚɧɬɢɛɢɨɬɢɤɚ ɢɡ ɧɨɫɢɬɟɥɹ ɜ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɚɜɥɟɧɢɟ ɪɨɫɬɚ ɛɚɤɬɟɪɢɣ. Ɂɧɚɱɟɧɢɟ ɆɉɄ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɥɢɱɢɧɟ 

ɞɢɚɦɟɬɪɚ ɡɨɧɵ ɩɨɞɚɜɥɟɧɢɹ ɪɨɫɬɚ Д118].  

ȼ 2014 ɝɨɞɭ ȿɜɪɨɩɟɣɫɤɢɣ Ʉɨɦɢɬɟɬ ɬɟɫɬɢɪɨɜɚɧɢɹ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

(European Community on Antimicrobial Susceptibility – EUCAST) ɨɩɭɛɥɢɤɨɜɚɥ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ 

ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ Д119Ж. ɋɤɪɢɧɢɧɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨɞɚɜɥɹɸɳɟɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ (ɆɉɄ) ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɞɥɹ ɬɪɟɯ ɚɧɬɢɛɢɨɬɢɤɨɜ: ɦɟɪɨɩɟɧɟɦɚ, ɢɦɢɩɟɧɟɦɚ ɢ 

ɷɪɬɚɩɟɧɟɦɚ. Ɇɟɪɨɩɟɧɟɦ ɜɵɛɪɚɧ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ, ɩɨɫɤɨɥɶɤɭ ɨɧ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ  ɥɭɱɲɢɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ. Ⱦɥɹ ɜɨɡɛɭɞɢɬɟɥɟɣ 

ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae ɤɪɢɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɟɦ ɆɉɄ ɢɦɢɩɟɧɟɦɚ ɢ ɦɟɪɨɩɟɧɟɦɚ ɩɪɢɧɹɬɨ 

ɩɪɟɜɵɲɟɧɢɟ 8 ɦɝ/ɥ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɷɪɬɚɩɟɧɟɦɚ - 1 ɦɝ/ɥ Д119Ж.ɋɨɝɥɚɫɧɨ ɪɭɤɨɜɨɞɫɬɜɭ 

ɂɧɫɬɢɬɭɬɚ Ʉɥɢɧɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɋɒȺ (Clinical Labaratory and Standarts 

Institut – CLSI)  ɡɧɚɱɟɧɢɹ ɆɉɄ ɞɥɹ ɢɦɢɩɟɧɟɦɚ ɢ ɦɟɪɨɩɟɧɟɦɚ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ 4 ɦɝ/ɥ ɢ ɞɥɹ 
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ɷɪɬɚɩɟɧɟɦɚ - ɛɨɥɟɟ 2 ɦɝ/ɥ Д120]. CLSI ɪɟɤɨɦɟɧɞɭɟɬ ɞɥɹ ɛɚɤɬɟɪɢɣ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɪɬɚɩɟɧɟɦ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ, ɩɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɹ ɆɉɄ 

ɷɪɬɚɩɟɧɟɦɚ ɨɛɵɱɧɨ ɜɵɲɟ ɆɉɄ ɞɪɭɝɢɯ ɤɚɪɛɚɩɟɧɟɦɨɜ. 

Ⱦɥɹ ɜɨɡɛɭɞɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ Pseudomonas ɢ Acinetobacter ɩɪɟɞɥɨɠɟɧɧɵɟ EUCAST 

ɡɧɚɱɟɧɢɹ ɆɉɄ ɞɥɹ ɢɦɢɩɟɧɟɦɚ ɢ ɦɟɪɨɩɟɧɟɦɚ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ 8 ɦɝ/ɥ, ɆɉɄ ɞɨɪɢɩɟɧɟɦɚ - ɛɨɥɟɟ 

2 ɦɝ/ɥ Д119].  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɬɨɞ ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɚ ɨɫɧɨɜɟ ɡɧɚɱɟɧɢɣ 

ɆɉɄ ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɭɜɫɬɜɢɬɟɥɟɧ. Ɇɧɨɝɢɟ ɛɚɤɬɟɪɢɢ-ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɧɟɤɨɬɨɪɵɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɲɬɚɦɦɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɡɧɚɱɟɧɢɣ ɆɉɄ 

[121Ж. ɉɨɷɬɨɦɭ ɤɪɨɦɟ ɡɧɚɱɟɧɢɣ ɆɉɄ ɤɚɪɛɚɩɟɧɟɦɚ ɱɚɫɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɆɉɄ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɛɟɬɚ-ɥɚɤɬɚɦɧɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɨɞɭɤɰɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɭɦɟɧɶɲɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɪɚɡɥɢɱɧɵɦ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɭɪɨɜɧɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ Д44Ж. ȼɫɟ ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɭɫɬɨɣɱɢɜɵ ɤ 

ɞɟɣɫɬɜɢɸ ɩɟɧɢɰɢɥɥɢɧɨɜ ɢ ɰɟɮɚɥɥɨɫɩɨɪɢɧɨɜ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɤɥɚɫɫɨɜ Ⱥ ɢ B ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵ ɬɚɤɠɟ ɤ ɰɟɮɚɥɥɨɫɩɨɪɢɧɚɦ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ, ɬɚɤɢɦ ɤɚɤ 

ɰɟɮɬɚɡɢɞɢɦ, ɰɟɮɬɪɢɚɤɫɨɧ ɢ ɰɟɮɨɬɚɤɫɢɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D 

ɧɟ ɫɩɨɫɨɛɧɵ ɪɚɫɳɟɩɥɹɬɶ ɞɚɧɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ. Ⱦɥɹ ɞɟɬɟɤɰɢɢ ɈɏȺ-48 ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɧɨɝɨ 

ɚɧɬɢɛɢɨɬɢɤɚ ɢɫɩɨɥɶɡɭɸɬ ɬɟɦɨɰɢɥɥɢɧ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɞɭɤɰɢɸ ɞɚɧɧɨɣ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɫɥɨɠɧɨ 

ɨɛɧɚɪɭɠɢɬɶ ɩɨ ɚɧɚɥɢɡɭ ɩɪɨɮɢɥɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ Д122].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɢɫɤ ɫɩɟɰɢɮɢɱɧɨɝɨ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ, 

ɩɨɞɨɛɧɨɝɨ ɰɟɮɨɤɫɢɬɢɧɭ ɞɥɹ ɫɤɪɢɧɢɧɝɚ ɦɟɬɢɰɢɥɥɢɧ-ɭɫɬɨɣɱɢɜɵɯ Staphylococcus aureus, ɹɜɥɹɟɬɫɹ 

ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɤɚɪɛɚɩɟɧɟɦɚɡ-ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ. ɇɨ ɢɡ-ɡɚ 

ɛɨɥɶɲɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɪɚɡɥɢɱɧɵɦɢ ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɪɟɲɟɧɢɟ 

ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɹɜɥɹɟɬɫɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ Д123Ж. Ɍɚɤɠɟ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɢ ɧɚɥɢɱɢɢ ɭ ɲɬɚɦɦɨɜ ɧɟɫɤɨɥɶɤɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɚɤɢɯ, ɤɚɤ ɫɧɢɠɟɧɢɟ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɪɭɠɧɨɣ ɦɟɦɛɪɚɧɵ ɢɥɢ 

ɷɮɮɥɸɤɫɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɤɫɩɪɟɫɫɢɹ ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ Д33]. 

ɋɪɟɞɢ ɜɢɞɚ P. aeruginosa  ɫ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ VIM, IMP, GIM, SIM, ɢ SPM ɆɉɄ 

ɢɦɢɩɟɧɟɦɚ ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 4 ɞɨ 128 ɦɤɝ/ɦɥ. Ɉɞɧɚɤɨ, ɤɨɝɞɚ ɝɟɧɵ ɷɬɢɯ ɮɟɪɦɟɧɬɨɜ 

ɩɟɪɟɧɨɫɹɬ ɜ E.ɫoli, ɧɚɛɥɸɞɚɟɦɚɹ ɆɉɄ ɢɦɢɩɟɧɟɦɚ ɨɛɵɱɧɨ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɢɧɨɝɞɚ ɫɨɫɬɚɜɥɹɟɬ 

0,5 ɦɤɝ/ɦɥ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɢɫɭɬɫɬɜɢɟ ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɜɧɨɫɹɳɢɯ ɜɤɥɚɞ ɜ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɤɚɪɛɚɩɟɧɟɦɚɦ ɜ P. aeruginosa. Ɍɚɤɨɣ ɷɮɮɟɤɬ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɩɟɪɟɧɨɫɟ ɝɟɧɨɜ 
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ɬɚɤɠɟ ɧɚɛɥɸɞɚɥɫɹ ɞɥɹ ɲɬɚɦɦɨɜ A. baumannii, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɆȻɅ ɢɥɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɤɥɚɫɫɚ 

D. Ɇɧɨɝɢɟ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɛɵɥɢ ɧɚɣɞɟɧɵ ɭ A.baumannii, ɝɞɟ ɆɉɄ ɢɦɢɩɟɧɟɦɚ ɨɛɵɱɧɨ 

ɜɵɲɟ 8 ɦɤɝ/ɦɥ, ɧɨ ɤɥɟɬɤɢ E. ɫoli, ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɟ ɞɚɧɧɵɟ ɮɟɪɦɟɧɬɵ, ɢɦɟɸɬ ɆɉɄ ɢɦɢɩɟɧɟɦɚ 

2 ɦɤɝ/ɦɥ Д44]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɫɩɟɤɬɪ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɆɉɄ ɪɚɡɥɢɱɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɨɜ 

ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɟɜɧɨɣ ɞɨɡɵ ɜɨɡɛɭɞɢɬɟɥɹ – ɷɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ "ɷɮɮɟɤɬ 

ɢɧɨɤɭɥɸɦɚ", ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɡɤɨɦ ɩɨɜɵɲɟɧɢɢ ɜɟɥɢɱɢɧɵ ɆɉɄ ɚɧɬɢɛɢɨɬɢɤɚ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ ɜ ɤɭɥɶɬɭɪɟ Д23, 124].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɆɉɄ ɚɧɬɢɛɢɨɬɢɤɨɜ ɥɢɲɶ ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɞɩɨɥɨɠɢɬɶ ɧɚɥɢɱɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡ. Ⱦɥɹ ɬɨɱɧɨɣ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟɨɛɯɨɞɢɦɨ 

ɞɚɥɶɧɟɣɲɟɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɞɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ.  

2.1.2. ɋɤɪɢɧɢɧɝɨɜɵɟ ɦɟɬɨɞɵ ɜɵɹɜɥɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɏɨɞɠ-ɬɟɫɬ  

Ɇɟɬɨɞ ɤɥɟɜɟɪɧɨɝɨ ɥɢɫɬɚ, ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɯɨɞɠ-ɬɟɫɬ (ɆɏɌ) - ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɗɬɨɬ 

ɬɟɫɬ ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɤɚɰɢɟɣ ɨɪɢɝɢɧɚɥɶɧɨɝɨ ɦɟɬɨɞɚ, ɨɩɢɫɚɧɧɨɝɨ ɏɨɞɠɟɦ ɜ 1978 ɝɨɞɭ Д125Ж. Ⱦɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɧɚ ɩɥɚɲɤɭ ɜɵɫɟɜɚɸɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɲɬɚɦɦ S.aureus, ɜ ɰɟɧɬɪ ɩɥɚɲɤɢ 

ɩɨɦɟɳɚɸɬ ɞɢɫɤ ɫ ɩɟɧɢɰɢɥɥɢɧɨɦ (10 U) ɢ ɧɚɧɨɫɹɬ ɤɨɥɨɧɢɢ ɬɟɫɬɢɪɭɟɦɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ 

ɜɢɞɟ ɩɨɥɨɫ ɨɬ ɰɟɧɬɪɚ ɱɚɲɤɢ ɤ ɟɟ ɤɪɚɹɦ. ɉɪɨɞɭɤɰɢɸ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɨɰɟɧɢɜɚɸɬ ɩɨ ɡɨɧɟ 

ɢɧɝɢɛɢɪɨɜɚɧɢɹ Д125Ж. ȼ 2001 ɝɨɞɭ Lee ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɩɭɛɥɢɤɨɜɚɥɢ ɦɨɞɢɮɢɤɚɰɢɸ ɏɨɞɠ-ɬɟɫɬɚ 

(ɆɏɌ) Д126Ж. ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɩɟɧɢɰɢɥɥɢɧ-ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ S.aureus ɡɚɦɟɧёɧ ɧɚ E.coli ATCC 

25922, ɚ 10 U ɩɟɧɢɰɢɥɥɢɧɨɜɵɣ ɞɢɫɤ ɧɚ 10 ɦɤɝ ɞɢɫɤ ɫ ɢɦɢɩɟɧɟɦɨɦ Д126Ж. Ɋɨɫɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 

ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɜɞɨɥɶ ɩɨɥɨɫɵ ɬɟɫɬɢɪɭɟɦɨɝɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɜ ɡɨɧɟ ɞɢɮɮɭɡɢɢ 

ɚɧɬɢɛɢɨɬɢɤɚ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɚɧɚɥɢɡɚ ɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɧɭɸ 

ɩɪɨɞɭɤɰɢɸ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɨɛɪɚɡɰɚ Д126, 127Ж. ɋɨɝɥɚɫɧɨ ɛɨɥɶɲɢɧɫɬɜɭ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, 

ɢɦɢɩɟɧɟɦ ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɞɥɹ ɷɬɨɝɨ ɬɟɫɬɚ, ɧɨ ɟɝɨ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɝɨɪɚɡɞɨ 

ɧɢɠɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɦɟɪɨɩɟɧɟɦɨɦ ɢ ɷɪɬɚɩɟɧɟɦɨɦ Д127].  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɆɏɌ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɟɬɟɤɰɢɢ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ Ⱥ ɢ D, ɩɨɡɜɨɥɸɳɚɹ ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɮɟɪɦɟɧɬɵ ɫ ɧɢɡɤɨɣ 

ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ (OXA-23, GES-5 ɢ GES-6) [128Ж. Ɉɞɧɚɤɨ Girlich ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ 

ɨɬɦɟɱɚɸɬ, ɱɬɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɤɰɢɢ NDM ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 50% Д129]. ɑɢɫɥɨ 

ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɥɨɫɶ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ Ɇɸɥɥɟɪ-ɏɢɥɬɨɧ 

ɚɝɚɪɭ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ (100 ɦɝ/ɦɥ), ɩɨɫɤɨɥɶɤɭ ɆȻɅ ɹɜɥɹɸɬɫɹ ɰɢɧɤ-ɡɚɜɢɫɢɦɵɦɢ ɮɟɪɦɟɧɬɚɦɢ. 
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ɗɬɚ ɦɨɞɢɮɢɤɚɰɢɹ ɦɟɬɨɞɚ ɩɨɡɜɨɥɢɥɚ ɭɜɟɥɢɱɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɟɬɟɤɰɢɢ ɆȻɅ ɞɨ 85,7%. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɨɬɦɟɱɟɧɵ ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜ ɫɥɭɱɚɟ ɩɪɨɞɭɤɰɢɢ 

ȻɅɊɋ (ɋɌɏ-Ɇ ɬɢɩɚ) ɢɥɢ Ampɋ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ c ɞɟɮɟɤɬɨɦ ɩɨɪɢɧɨɜɵɯ ɤɚɧɚɥɨɜ Д130].  

Ⱦɪɭɝɢɦ  ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨ ɜɪɟɦɟɧɢ, ɨɧ ɬɪɟɛɭɟɬ 24-78 

ɱɚɫɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɪɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɥɟ ɜɵɞɟɥɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɲɬɚɦɦɚ. Ɍɚɤɠɟ ɦɟɬɨɞ  ɧɟ 

ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ  ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɢ ɬɢɩɨɜ, ɞɟɥɚɹ 

ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɨɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɇɟɬɨɞ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ» ɫ ЭДɌА 

Ɇɟɬɨɞ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ» ɫ ɗȾɌȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɚɪɢɚɧɬ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɞɢɫɤɨ-

ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ 

ɫɩɨɫɨɛɧɨɫɬɢ ɗȾɌȺ ɯɟɥɚɬɢɪɨɜɚɬɶ ɢɨɧɵ ɰɢɧɤɚ ɢɡ ɚɤɬɢɜɧɨɝɨ ɰɟɧɬɪɚ ɆȻɅ ɢ ɩɨɞɚɜɥɹɬɶ ɢɯ 

ɝɢɞɪɨɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɬɧɨɲɟɧɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɯ ɫɭɛɫɬɪɚɬɨɜ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ 

ɜɚɪɢɚɧɬɵ ɦɟɬɨɞɚ ɩɪɟɞɩɨɥɚɝɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɥɢɤɨɥɢɧɨɜɨɣ ɤɢɫɥɨɬɵ, 2-

ɦɟɪɤɚɩɬɨɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɵ, ɞɪɭɝɢɯ ɬɢɨɥɨɜ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬ ɢɧɝɢɛɢɪɨɜɚɧɢɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ ɜ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɦɟɬɨɞɚ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ 

ɢɡɜɟɫɬɟɧ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ɦɟɬɨɞ ɨɛɴɟɞɢɧёɧɧɵɯ ɞɢɫɤɨɜ (combined disk test - CDT). ɂɫɩɨɥɶɡɭɟɬɫɹ 

ɞɜɚ ɞɢɫɤɚ ɫ ɚɧɬɢɛɢɨɬɢɤɨɦ, ɧɚ ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɚɧɨɫɢɬɫɹ ɢɧɝɢɛɢɬɨɪ ɢ, ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɨɰɟɧɢɜɚɟɬɫɹ ɫɬɟɩɟɧɶ ɭɦɟɧɶɲɟɧɢɹ ɡɨɧɵ ɪɨɫɬɚ ɜɨɤɪɭɝ ɞɢɫɤɚ ɫ ɗȾɌȺ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɢɫɤɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɬɨɥɶɤɨ ɚɧɬɢɛɢɨɬɢɤ. Ɇɟɬɨɞ ɨɛɴɟɞɢɧёɧɧɵɯ ɞɢɫɤɨɜ ɫ ɗȾɌȺ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɆȻɅ ɛɵɥ ɨɩɢɫɚɧ Yong ɢ ɫɨɬɪɭɞɧɢɤɚɦɢ ɜ 2002 ɝɨɞɭ Д131Ж. Ⱦɥɹ ɨɰɟɧɤɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɢ ɫɪɚɜɧɟɧɢɟ ɡɨɧ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɢɦɢɩɟɧɟɦɚ (10 ɦɤɝ) ɢ ɢɦɢɩɟɧɟɦɚ ɫ ɗȾɌȺ 

(750lg). Ɇɟɬɨɞ ɩɨɡɜɨɥɢɥ ɪɚɡɥɢɱɢɬɶ ɜɫɟ ɆȻɅ-ɩɪɨɞɭɰɢɪɭɸɳɢɟ Pseudomonas, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɞɥɹ ɛɚɤɬɟɪɢɣ ɪɨɞɚ Acinetobacter ɛɵɥɚ 95,7% ɢ 91% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д131]. ɇɚ 

ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɟɬɨɞɚ ɨɛɴɟɞɢɧёɧɧɵɯ ɞɢɫɤɨɜ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɞɢɫɤɚɦɢ ɫ ɢɦɢɩɟɧɟɦɨɦ ɢ ɢɦɢɩɟɧɟɦ+ɗȾɌȺ. Ⱦɥɹ ɞɢɫɤɚ 

ɢɦɢɩɟɧɟɦ+ɗȾɌȺ (ɫɩɪɚɜɚ) ɧɚɛɥɸɞɚɥɨɫɶ ɭɜɟɥɢɱɟɧɢɟ ɡɨɧɵ ɩɨɞɚɜɥɟɧɢɹ ɪɨɫɬɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɢɫɤɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɬɨɥɶɤɨ ɚɧɬɢɛɢɨɬɢɤ Д132]. 

ɇɟɞɚɜɧɨ ɝɪɭɩɩɚ ɷɤɫɩɟɪɬɨɜ ɢɡ EUCAST ɢ ȿɜɪɨɩɟɣɫɤɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɩɨ ɤɥɢɧɢɱɟɫɤɨɣ 

ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɢɧɮɟɤɰɢɨɧɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ (ESCMID) ɨɩɭɛɥɢɤɨɜɚɥɚ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɞɟɬɟɤɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ Ⱥ ɢ ȼ ɭ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ. ȼ ɪɟɤɨɦɟɧɞɭɟɦɵɯ 

ɦɟɬɨɞɢɤɚɯ ɩɨɞɨɡɪɟɧɢɟ ɧɚ ɩɪɨɞɭɤɰɢɸ ɆȻɅ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɪɚɡɥɢɱɢɢ ɡɨɧɵ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɦɟɠɞɭ 

ɞɢɫɤɨɦ ɫ ɦɟɪɨɩɟɧɟɦɨɦ (10 ɦɤɝ) ɢ ɞɢɫɤɨɦ ɦɟɪɨɩɟɧɟɦ+ɗȾɌȺ (0,25Ɇ) ɛɨɥɟɟ, ɱɟɦ ɧɚ 5 ɦɦ Д119Ж. 
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Ɋɢɫ. 12. ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɟɬɨɞɚ ɨɛɴɟɞɢɧёɧɧɵɯ ɞɢɫɤɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɢɩɟɧɟɦɚ 
ɢ ɢɦɢɩɟɧɟɦ+ɗȾɌȺ Д132]. 

ȼ ɞɪɭɝɨɦ ɜɚɪɢɚɧɬɟ ɦɟɬɨɞɚ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ», ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ double disk synergy ɬɟɫɬɟ 

(DDST), ɞɢɫɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɬɨɥɶɤɨ ɚɧɬɢɛɢɨɬɢɤ ɢ ɬɨɥɶɤɨ ɢɧɝɢɛɢɬɨɪ, ɩɨɦɟɳɚɸɬɫɹ ɧɚ 

ɨɩɪɟɞɟɥёɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɉ ɩɪɨɞɭɤɰɢɢ ɆȻɅ ɫɭɞɹɬ ɩɨ ɧɚɥɢɱɢɸ ɪɚɫɲɢɪɟɧɧɨɣ 

ɡɨɧɵ ɩɨɞɚɜɥɟɧɢɹ ɪɨɫɬɚ ɤɭɥɶɬɭɪɵ ɜɨɤɪɭɝ ɞɢɫɤɚ ɫ ɛɟɬɚ-ɥɚɤɬɚɦɨɦ – ɢɦɢɩɟɧɟɦɨɦ, ɦɟɪɨɩɟɧɟɦɨɦ 

ɢɥɢ ɰɟɮɬɚɡɢɞɢɦɨɦ (ɫɢɧɟɪɝɢɡɦ ɨɬɦɟɱɚɟɬɫɹ ɜ ɭɱɚɫɬɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɡɨɧ ɞɢɮɮɭɡɢɢ ɞɜɭɯ ɞɢɫɤɨɜ) 

[133Ж. Ɋɟɡɭɥɶɬɚɬ ɜɵɹɜɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɆȻɅ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɦɟɬɨɞɚ 

«ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ» ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 13. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɢɫɤɢ ɫ 

ɢɦɢɩɟɧɟɦɨɦ ɢ ɗȾɌȺ Д132].  

 

Ɋɢɫ. 13. ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɟɬɨɞɚ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ» ɜ ɜɚɪɢɚɧɬɟ DDST ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɢɩɟɧɟɦɚ ɢ ɗȾɌȺ Д132]. 

ɑɚɫɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ ɢɡ ɬɪёɯ ɢɥɢ 

ɱɟɬɵɪёɯ ɞɢɫɤɨɜ, ɩɨɫɤɨɥɶɤɭ ɧɟɤɨɬɨɪɵɟ ɲɬɚɦɦɵ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶ ɫɢɧɟɪɝɢɡɦ ɬɨɥɶɤɨ ɫ ɤɚɤɢɦ-

ɧɢɛɭɞɶ ɨɞɧɢɦ ɢɡ ɚɧɬɢɛɢɨɬɢɤɨɜ [127]. Ɉɛɪɚɡɨɜɚɧɢɟ ɪɚɫɲɢɪɟɧɧɨɣ ɡɨɧɵ ɩɨɞɚɜɥɟɧɢɹ ɪɨɫɬɚ ɦɟɠɞɭ 

ɞɢɫɤɨɦ ɫ ɗȾɌȺ ɢ ɯɨɬɹ ɛɵ ɨɞɧɢɦ ɢɡ ɞɢɫɤɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ, 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɨɞɭɤɰɢɸ ɆȻɅ ɭ ɬɟɫɬɢɪɭɟɦɨɝɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ. ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɷɬɢɦ ɦɟɬɨɞɨɦ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ 14 ȼ, Ƚ Д133].  
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Ɋɢɫ. 14. ȼɵɹɜɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɆȻɅ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ ɫ ɗȾɌȺ»: A ɢ Ȼ – 
ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ (ɆȻɅ-), B ɢ Ƚ – ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɉɛɨɡɧɚɱɟɧɢɹ ɞɢɫɤɨɜ: 
CAZ – ɰɟɮɬɚɡɢɞɢɦ (30 ɦɤɝ); IPM – ɢɦɢɩɟɧɟɦ (10 ɦɤɝ); MEM – ɦɟɪɨɩɟɧɟɦ (10 ɦɤɝ); ɞɢɫɤ ɛɟɡ 
ɦɚɪɤɢɪɨɜɤɢ – ɗȾɌȺ, 5 ɦɤɥ 0,5 Ɇ ɪɚɫɬɜɨɪɚ [133]. 

Ɉɛɚ ɦɟɬɨɞɚ ɩɨɤɚɡɵɜɚɸɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɛɚɤɬɟɪɢɣ ɫ ɧɢɡɤɢɦ 

ɭɪɨɜɧɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɦɟɬɨɞɚ ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ ɢɧɬɟɪɩɪɟɬɚɰɢɹ 

ɬɟɫɬɚ ɫɭɛɴɟɤɬɢɜɧɚ ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨ Д123]. 

ɂɡɭɱɟɧɢɟ ɤɨɦɛɢɧɚɰɢɣ ɪɚɡɥɢɱɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ ɫ ɢɧɝɢɛɢɬɨɪɚɦɢ ɪɚɡɧɵɯ ɬɢɩɨɜ ɩɨɤɚɡɚɥɨ, 

ɱɬɨ ɤɨɦɛɢɧɚɰɢɹ ɢɦɢɩɟɧɟɦ-ɗȾɌȺ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɞɥɹ ɞɟɬɟɤɰɢɢ ɆȻɅ, 

ɩɪɨɞɭɰɢɪɭɟɦɵɯ Pseudomonas ɢ A. baumannii, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɰɟɮɬɚɡɢɞɢɦ-ɤɥɚɜɭɥɚɧɚɬ ɫ ɗȾɌȺ 

ɧɚɢɛɨɥɟɟ ɬɨɱɟɧ ɞɥɹ K. pneumonia, ɚ ɰɟɮɟɩɢɦ-ɤɥɚɜɭɥɚɧɚɬ ɫ ɗȾɌȺ ɞɚɸɬ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɆȻɅ ɜ E. cloacae ɢ C. freundii. Ɉɛɳɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɥɹ ɷɬɨɝɨ ɦɟɬɨɞɚ 

ɫɨɫɬɚɜɥɹɟɬ 86,7% Д44Ж. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɬɟɫɬɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɩɨɡɜɨɥɹɟɬ ɨɬɥɢɱɢɬɶ 

ɆȻɅ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ ȼ ɨɬ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ Ⱥ ɢ D.  
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E-ɬɟɫɬ 

ȼ ȿ-ɬɟɫɬɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɆȻɅ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɢɦɢɩɟɧɟɦ ɢ/ɢɥɢ ɤɨɦɛɢɧɚɰɢɸ 

ɢɦɢɩɟɧɟɦɚ ɫ ɗȾɌȺ. Ɉɞɧɚ ɩɨɥɨɜɢɧɚ ɩɨɥɨɫɤɢ ɩɪɨɩɢɬɚɧɚ ɢɦɢɩɟɧɟɦɨɦ (ɝɪɚɞɢɟɧɬ ɢɡ ɫɟɦɢ 

ɪɚɡɥɢɱɧɵɯ ɪɚɡɜɟɞɟɧɢɣ ɚɧɬɢɛɢɨɬɢɤɚ), ɚ ɜɬɨɪɚɹ ɩɨɥɨɜɢɧɚ – ɢɦɢɩɟɧɟɦɨɦ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɗȾɌȺ. Ɂɚ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢɧɢɦɚɸɬ ɩɨɧɢɠɟɧɢɟ ɆɉɄ 

ɢɦɢɩɟɧɟɦɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɗȾɌȺ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɧɚ ɬɪɢ ɪɚɡɜɟɞɟɧɢɹ. ɉɪɢɦɟɪ ɚɧɚɥɢɡɚ ɲɬɚɦɦɚ 

Acinetobacter baumannii, ɩɪɨɞɭɰɢɪɭɸɳɟɝɨ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɭ VIM- 2, ɧɚ ɩɨɥɨɫɤɟ ȿ-ɬɟɫɬɚ ɩɪɢɜɟɞɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 15 [69]. 

 

Ɋɢɫ. 15. ȿ-ɬɟɫɬ ɩɨɥɨɫɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɆȻɅ (AB BIODISK, Solna, Sweden); ɨɛɨɡɧɚɱɟɧɢɹ: IP-
ɫɟɤɰɢɹ ɫ ɢɦɢɩɟɧɟɦɨɦ, IPI-ɫɟɤɰɢɹ ɫ ɢɦɢɩɟɧɟɦɨɦ ɢ ɢɧɝɢɛɢɬɨɪɨɦ. 

ɗɬɨɬ ɦɟɬɨɞ ɩɨɤɚɡɚɥ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 94% ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 95% ɩɪɢ ɚɧɚɥɢɡɟ 138 

ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɩɪɨɞɭɰɟɧɬɨɜ ɆȻɅ Д44].  

ȼ 2013 ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɨɜɵɣ ɜɚɪɢɚɧɬ ȿ-ɬɟɫɬɚ (AB bioMerieux, ɉɚɪɢɠ, Ɏɪɚɧɰɢɹ), 

ɫɨɞɟɪɠɚɳɢɣ ɦɟɪɨɩɟɧɟɦ ɢ ɦɟɪɨɩɟɧɟɦ+ɗȾɌȺ ɞɥɹ ɞɟɬɟɤɰɢɢ ɆȻɅ ɢ 

ɦɟɪɨɩɟɧɟɦ/ɦɟɪɨɩɟɧɟɦ+ɩɪɨɢɡɜɨɞɧɵɟ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ KPC 

[134Ж. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɩɪɨɛɚɰɢɢ ɦɟɬɨɞɚ, ɩɪɨɜɟɞёɧɧɨɣ ɧɚ 133 ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɨɛɪɚɡɰɚɯ 

ɲɬɚɦɦɨɜ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ KPC ɫɨɫɬɚɜɢɥɚ 91,7% ɢ 90,3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɆȻɅ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɚ - 94,4%, ɫɩɟɰɢɮɢɱɧɨɫɬɶ - 81,5%. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 

ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ 10  ɲɬɚɦɦɨɜ ɫ ɆɉɄ ɢɦɢɩɟɧɟɦɚ ɦɟɧɟɟ 4 ɦɤɝ/ɦɥ Д134]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɗȾɌȺ ɫɚɦɚ ɨɤɚɡɵɜɚɟɬ ɧɟɤɨɬɨɪɨɟ ɢɧɝɢɛɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ 

ɧɟɤɨɬɨɪɵɟ ɛɚɤɬɟɪɢɢ ɛɥɚɝɨɞɚɪɹ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɱɟɪɟɡ ɜɧɟɲɧɸɸ ɦɟɦɛɪɚɧɭ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɩɪɢɜɨɞɹ ɤ ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. ɂɦɟɸɬɫɹ ɞɚɧɧɵɟ, ɱɬɨ  ȿ-ɬɟɫɬɵ ɦɨɝɭɬ 

ɩɨɤɚɡɵɜɚɬɶ ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɧɚɥɢɱɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-23, 

ɩɪɨɞɭɰɢɪɭɟɦɨɣ A. baumannii [44]. 

2.1.3. Ȼɢɨɯɢɦɢɱɟɫɤɢɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Иɡɨɷɥɟɤɬɪɢɱɟɫɤɨɟ ɮɨɤɭɫɢɪɨɜɚɧɢɟ 

Ɇɟɬɨɞ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɮɨɤɭɫɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɛɟɥɤɢ ɪɚɡɞɟɥɹɸɬɫɹ ɜ ɝɟɥɟ ɫ 

ɝɪɚɞɢɟɧɬɨɦ pH ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɨɱɤɢ, ɜɩɟɪɜɵɟ ɛɵɥ 
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ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜ 1975 Д135Ж. Ʌɨɤɚɥɢɡɚɰɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜ ɝɟɥɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɢ, ɩɪɨɩɢɬɚɧɧɨɣ 0,7 ɦɝ/ɦɥ ɯɪɨɦɨɝɟɧɧɨɝɨ 

ɰɟɮɚɥɥɨɫɩɨɪɢɧɚ ɧɢɬɪɨɰɟɮɢɧɚ, ɩɪɨɞɭɤɬ ɝɢɞɪɨɥɢɡɚ ɤɨɬɨɪɨɝɨ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ ɨɤɪɚɲɟɧ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɛɢɧɚɰɢɢ ɫ ɫɭɛɫɬɪɚɬɚ ɫ ɢɧɝɢɛɢɬɨɪɚɦɢ (ɗȾɌȺ, ɩɪɨɢɡɜɨɞɧɵɟ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ) 

ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɥɢɱɢɬɶ ɦɟɬɨɞɨɦ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɩɪɨɞɭɤɰɢɸ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɤɥɚɫɫɨɜ A, B ɢ D [23, 44]. 

ȿɳё ɨɞɢɧ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɢ ɩɨɦɨɳɢ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɮɨɤɭɫɢɪɨɜɚɧɢɹ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɧɚɥɨɠɟɧɢɣ: Ɇɸɥɥɟɪ-ɏɢɥɬɨɧ ɚɝɚɪɚ ɫ 

ɢɦɢɩɟɧɟɦɨɦ ɢ ɫɥɨɹ ɫ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɢɧɞɢɤɚɬɨɪɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɧɚɩɪɢɦɟɪ E.coli 

ATCC 25922. ɉɨɫɥɟ ɢɧɤɭɛɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɨɱɢ ɪɨɫɬ ɤɨɥɨɧɢɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɥɨɤɚɥɢɡɚɰɢɸ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɤɚɪɛɚɩɟɧɟɦɚɡɵ Д136Ж. Ɍɚɤɚɹ ɩɪɨɰɟɞɭɪɚ ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɆȻɅ AsbM1 ɢɡ Aeromonas sobria - ɤɚɪɛɚɩɟɧɟɦɚɡɵ, ɢɦɟɸɳɟɣ ɧɢɡɤɭɸ ɫɤɨɪɨɫɬɶ 

ɝɢɞɪɨɥɢɡɚ ɯɪɨɦɨɝɟɧɧɨɝɨ ɫɭɛɫɬɪɚɬɚ ɧɢɬɪɨɰɟɮɢɧɚ Д137].  

ɂɡɨɷɥɟɤɬɪɢɱɟɫɤɨɟ ɮɨɤɭɫɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɜɚɪɢɚɧɬɵ KPC ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɥɢɡɚ. Ɍɚɤ, Wolter ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢ ɧɨɜɭɸ ɤɚɪɛɚɩɟɧɟɦɚɡɭ 

KPC-5, ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɬɨɱɤɚ ɤɨɬɨɪɨɣ ɩɨɞɨɛɧɚ KPC-4, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ 

ɮɟɪɦɟɧɬɚ KPC-2 ɢɦɟɟɬ ɢɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɨɱɤɢ Д138Ж. Ⱦɚɥɶɧɟɣɲɢɟ ɚɧɚɥɢɡɵ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɬɢ ɞɚɧɧɵɟ ɤɨɪɪɟɥɢɪɭɸɬ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɢɦɢɩɟɧɟɦɭ, ɦɟɧɶɲɢɦ 

ɝɢɞɪɨɥɢɡɨɦ ɰɟɮɬɚɡɢɞɢɦɚ ɢ ɦɟɧɶɲɢɦ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɢɧɝɢɛɢɪɨɜɚɧɢɟɦ ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɜ 

ɨɛɪɚɡɰɚɯ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ KPC-2. 

ɂɡɨɷɥɟɤɬɪɢɱɟɫɤɨɟ ɮɨɤɭɫɢɪɨɜɚɧɢɟ ɞɚёɬ ɞɨɫɬɚɬɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɧɚɱɟɧɢɢ 

ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɨɱɤɢ ɮɟɪɦɟɧɬɚ ɢ ɧɚɥɢɱɢɢ ɢɧɝɢɛɢɪɨɜɚɧɢɹ, ɱɬɨ ɜɚɠɧɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɢ 

ɨɛɧɚɪɭɠɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜ ɨɞɧɨɦ ɨɛɪɚɡɰɟ Д44Ж. ɗɬɨɬ ɦɟɬɨɞ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɱɟɧɶ ɦɚɥɵɯ ɪɚɡɥɢɱɢɣ ɡɚɪɹɞɚ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɝɪɭɛɨɝɨ ɤɥɟɬɨɱɧɨɝɨ ɥɢɡɚɬɚ. Ɉɞɧɚɤɨ, ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɧɟɜɨɡɦɨɠɧɨ 

ɫɩɟɰɢɮɢɱɟɫɤɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɢ ɬɢɩɢɪɨɜɚɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡɵ.  

ɍɎ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢя 

Ȼɢɨɯɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɨɦ ɢɡɦɟɪɟɧɢɢ ɫɤɨɪɨɫɬɢ 

ɝɢɞɪɨɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚ, ɩɪɟɞɥɨɠɟɧ ɤɚɤ ɷɬɚɥɨɧɧɵɣ ɦɟɬɨɞ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ 

ɤɚɪɛɚɩɟɧɟɦɚɡ. Ⱥɧɚɥɢɡ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɫɬɚɞɢɣ: ɧɚɪɚɳɢɜɚɧɢɟ ɤɭɥɶɬɭɪɵ ɜ ɬɟɱɟɧɢɟ 18 

ɱɚɫɨɜ (ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɪɟɦɹ ɦɨɠɟɬ ɛɵɬɶ ɫɧɢɠɟɧɨ ɞɨ 8 ɱɚɫɨɜ),  ɡɚɬɟɦ ɞɨɛɚɜɥɟɧɢɟ 

ɢɦɢɩɟɧɟɦɚ ɜ ɤɨɧɟɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 150 ɦɤɦɨɥɶ/ɥ ɜ ɤɥɟɬɨɱɧɵɣ ɷɤɫɬɪɚɤɬ ɢɥɢ ɪɚɫɬɜɨɪ 

ɜɵɞɟɥɟɧɧɨɣ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ. Ƚɢɞɪɨɥɢɡ ɢɦɢɩɟɧɟɦɚ ɤɨɧɬɪɨɥɢɪɭɸɬ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢ ɧɚ 

ɞɥɢɧɟ ɜɨɥɧɵ 297 ɧɦ Д23Ж. Ʉɚɤ ɩɪɤɚɡɚɧɨ Bernabeu ɫ ɫɨɚɜɬɨɪɚɦɢ, ɷɬɨɬ ɦɟɬɨɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 



 

 

 

40 

100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ 98,5% ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ Д139Ж. ɉɪɨɞɭɰɟɧɬɵ 

KPC ɩɨɤɚɡɵɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɝɢɞɪɨɥɢɡɚ ɢɦɢɩɟɧɟɦɚ, ɱɟɦ ɛɚɤɬɟɪɢɢ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɟ OXA-48 ɢ ɆȻɅ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɩɪɨɞɭɰɟɧɬɵ SIM, IMP ɢ VIM ɤɚɪɛɚɩɟɧɟɦɚɡ, ɨɞɧɚɤɨ ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɤɥɚɫɫɚ D ɢ NDM ɬɢɩɚ ɨɩɪɟɞɟɥɢɬɶ ɷɬɢɦ ɦɟɬɨɞɨɦ ɫɥɨɠɧɨ Д140]. 

Ɇɟɬɨɞ ɍɎ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ ɩɨɡɜɨɥɹɟɬ ɪɚɡɥɢɱɚɬɶ ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɬ 

ɛɚɤɬɟɪɢɣ, ɧɟ ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ, ɢɦɟɸɳɢɯ ɫɨɩɪɹɠɟɧɧɵɟ ɦɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ 

(ɧɚɩɪɢɦɟɪ, ɞɟɮɟɤɬ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɦɟɦɛɪɚɧɵ, ɷɤɫɩɪɟɫɫɢɹ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡ) ɢ ɨɬ ɲɬɚɦɦɨɜ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɯ ȻɅɊɋ ɢ ɯɪɨɦɨɫɨɦɧɨ- ɢ ɩɥɚɡɦɢɞɧɨ-ɤɨɞɢɪɭɟɦɵɟ ɰɟɮɚɥɨɫɩɨɪɢɧɚɡɵ. Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɧɟ ɦɨɠɟɬ ɪɚɡɥɢɱɢɬɶ ɬɢɩ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɢɥɢ ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɫ ɨɱɟɧɶ ɧɢɡɤɨɣ 

ɚɤɬɢɜɧɨɫɬɶɸ, ɧɟ ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɱɧɨɝɨ ɷɤɫɬɪɚɤɬɚ. 

ɏɪɨɦɨɝɟɧɧɵɟ ɬɟɫɬɵ 

Ʉɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɟ ɚɧɚɥɢɡɵ - ɩɪɨɫɬɟɣɲɢɟ ɢ ɧɟɞɨɪɨɝɢɟ ɦɟɬɨɞɵ ɞɟɬɟɤɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɞɟɬɟɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɚɦɢɞɧɨɣ ɫɜɹɡɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɨɜ ɩɨ 

ɢɡɦɟɧɟɧɢɸ ɨɤɪɚɫɤɢ ɪɚɫɬɜɨɪɚ. ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɬɟɫɬɵ ɢɫɩɨɥɶɡɭɸɬ ɯɪɨɦɨɝɟɧɧɵɣ ɛɟɬɚ-ɥɚɤɬɚɦ 

(ɧɚɩɪɢɦɟɪ, ɧɢɬɪɨɰɟɮɢɧ), ɩɪɨɞɭɤɬ ɝɢɞɪɨɥɢɡɚ ɤɨɬɨɪɨɝɨ ɨɤɪɚɲɟɧ. ɋɭɳɟɫɬɜɭɸɬ ɬɟɫɬɵ,  

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ ɝɢɞɪɨɥɢɡɨɜɚɧɧɨɣ ɦɨɥɟɤɭɥɵ ɛɟɬɚ-ɥɚɤɬɚɦɚ, 

ɥɢɛɨ ɧɚ ɢɡɦɟɧɟɧɢɢ ɪɇ ɫɪɟɞɵ, ɧɚɩɪɢɦɟɪ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɣ ɣɨɞ-ɤɪɚɯɦɚɥɶɧɵɣ ɬɟɫɬ. ɉɨɫɥɟ 

ɝɢɞɪɨɥɢɡɚ ɛɟɬɚ-ɥɚɤɬɚɦɚ, ɰɜɟɬ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɢɥɢ ɩɥɚɲɤɢ ɜɨɤɪɭɝ ɤɨɥɨɧɢɣ ɩɪɨɞɭɰɟɧɬɨɜ 

ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢɡɦɟɧɹɟɬɫɹ ɫ ɬёɦɧɨ-ɫɢɧɟɝɨ ɧɚ ɛɟɫɰɜɟɬɧɵɣ. Ⱦɥɹ ɞɟɬɟɤɰɢɢ S.aereus, Haemophilus 

influenzae, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ, ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɡɦɟɧɟɧɢɢ 

ɨɤɪɚɫɤɢ ɪɇ ɢɧɞɢɤɚɬɨɪɚ ɮɟɧɨɥɨɜɨɝɨ ɤɪɚɫɧɨɝɨ Д123].  

ɇɟɞɚɜɧɨ ɷɬɨɬ ɦɟɬɨɞ ɛɵɥ ɦɨɞɢɮɢɰɢɪɨɜɚɧ ɞɥɹ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ Enterobacteriaceae 

ɢ P. aeruginosa, ɢ ɫɟɣɱɚɫ ɢɡɜɟɫɬɟɧ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Carbapenemase Nordmann-Poirel test (Carba NP 

ɬɟɫɬ). Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɝɢɞɪɨɥɢɡɚ ɦɨɥɟɤɭɥɵ ɤɚɪɛɚɩɟɧɟɦɚ, 

ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨɫɹ ɢɡɦɟɧɟɧɢɟɦ ɨɤɪɚɫɤɢ ɪɇ ɢɧɞɢɤɚɬɨɪɚ ɮɟɧɨɥɨɜɨɝɨ ɤɪɚɫɧɨɝɨ (ɫ ɤɪɚɫɧɨɝɨ 

ɰɜɟɬɚ ɧɚ ɨɪɚɧɠɟɜɵɣ) Д140Ж. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɚ ɛɚɤɬɟɪɢɚɥɶɧɭɸ ɤɭɥɶɬɭɪɭ ɫɦɟɲɢɜɚɸɬ ɫ 

ɥɢɡɢɪɭɸɳɢɦ ɪɚɫɬɜɨɪɨɦ. ɉɨɫɥɟ ɥɢɡɢɫɚ ɫɜɨɛɨɞɧɵɣ ɨɬ ɨɫɬɚɬɤɚ ɤɥɟɬɨɤ ɫɭɩɟɪɧɚɬɚɧɬ ɫɦɟɲɢɜɚɸɬ ɫ 

ɪɚɫɬɜɨɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɮɟɧɨɥɨɜɵɣ ɤɪɚɫɧɵɣ, ɫɭɥɶɮɚɬ ɰɢɧɤɚ ɢ ɢɦɢɩɟɧɟɦ. ȼ ɛɚɤɬɟɪɢɹɯ-

ɩɪɨɞɭɰɟɧɬɚɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɤɪɚɫɤɚ ɪɚɫɬɜɨɪɚ ɢɡɦɟɧɹɟɬɫɹ ɫ ɤɪɚɫɧɨɣ ɧɚ ɠɟɥɬɭɸ/ɨɪɚɧɠɟɜɭɸ. ɗɬɨɬ 

ɦɟɬɨɞ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɬɢɩɨɜ A, B ɢ D, ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɪɨɮɢɥɹ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɬɚɡɨɛɚɤɬɚɦɨɦ ɢɥɢ ɗȾɌȺ Д123Ж. ɋɩɟɰɢɮɢɱɧɨɫɬɶ ɢ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬɚ ɫɨɫɬɚɜɥɹɟɬ 100% ɢ 94,4%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɛɚɤɬɟɪɢɣ  Pseudomonas ɢ 

100% ɞɥɹ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae [23, 121, 141]. Tijet ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɪɨɜɟɥɢ ɜɚɥɢɞɚɰɢɸ 
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ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɥɥɟɤɰɢɢ ɢɡ 244 ɨɛɪɚɡɰɨɜ Enterobacteriaceae ɢ Pseudomonas 

aeruginosa. Ɍɟɫɬ ɩɨɤɚɡɚɥ 100% ɫɩɟɰɢɮɢɱɧɨɫɬɶ, ɨɞɧɚɤɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬɚ ɛɵɥɚ ɧɢɠɟ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ Д142Ж. Ɍɟɫɬ ɞɚɜɚɥ ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ 

ɧɟɤɨɬɨɪɵɯ ɨɛɪɚɡɰɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɟ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ OXA-48 

(ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ ɢɡ 17). Ⱥɜɬɨɪɵ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɷɬɨ ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɧɢɡɤɢɦ 

ɭɪɨɜɧɟɦ ɷɤɫɩɪɟɫɫɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɚɤɬɟɪɢɣ ɜ 2 ɪɚɡɚ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɜɨɡɪɨɫɥɚ ɞɨ 80% Д123Ж. ɇɟɞɚɜɧɨ Dortet ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɪɨɜɟɥɢ ɜɚɥɢɞɚɰɢɸ 

Carba NP ɬɟɫɬɚ ɞɥɹ ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢɡ ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ 

ɤɪɨɜɢ. ɏɨɬɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ ɨɞɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 3ɯ-ɱɚɫɨɜɚɹ ɫɬɚɞɢɹ ɢɧɤɭɛɚɰɢɢ 

ɫɟɪɞɟɱɧɨ-ɦɨɡɝɨɜɨɣ ɜɵɬɹɠɤɢ, ɬɚɤɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɫ 24 ɱɚɫɨɜ ɞɨ 5 ɱɚɫɨɜ Д123]. 

ɉɪɢɧɰɢɩ Carba NP ɬɟɫɬɚ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧ ɜ ɮɨɪɦɟ ɬɚɛɥɟɬɤɢ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Rapid CARB 

Screen Kit, ɫɨɞɟɪɠɚɳɟɣ pH ɢɧɞɢɤɚɬɨɪ (Rosco Diagnostica A/S, Taastrup, Ⱦɚɧɢɹ) Д140Ж. ȼɫɟ 

ɪɟɚɝɟɧɬɵ ɭɠɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɧɚɛɨɪɟ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɛɨɱɢɯ ɪɚɫɬɜɨɪɨɜ ɞɥɹ 

Carba NP ɬɟɫɬɚ ɭɯɨɞɢɬ ɦɢɧɢɦɭɦ 30 ɦɢɧɭɬ ɢ ɯɪɚɧɹɬɫɹ ɨɧɢ ɜɫɟɝɨ 72 ɱɚɫɚ Д143Ж. ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 

66 ɨɛɪɚɡɰɨɜ ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ, ɧɟɫɭɳɢɯ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɨɜ A, B ɢɥɢ D, ɢ 69 ɨɛɪɚɡɰɨɜ 

ɛɚɤɬɟɪɢɣ, ɧɟ ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɨɜ Carba NP ɢ  ɧɚɛɨɪɚ 

Rapid CARB Screen Kit ɛɵɥɚ ɫɪɚɜɧɢɦɚ (97% ɩɪɨɬɢɜ 98%), ɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɤɨɦɦɟɪɱɟɫɤɢ 

ɞɨɫɬɭɩɧɨɝɨ ɧɚɛɨɪɚ ɨɤɚɡɚɥɚɫɶ ɧɢɠɟ, ɱɟɦ ɭ Carba NP (83% ɩɪɨɬɢɜ 100%) Д144]. 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɫɬɚ Carba NP  ɞɥɹ ɛɚɤɬɟɪɢɣ ɫɟɦɟɣɫɬɜɚ Acenetobacter ɩɨɤɚɡɚɥɨ ɟɝɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɥɹ ɞɟɬɟɤɰɢɢ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɧɨ  ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɞɪɭɝɢɯ ɬɢɩɨɜ ɧɟ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧ ɧɨɜɵɣ CarbAcineto NP ɬɟɫɬ 

(ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɢɡ Carba NP) [140Ж. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ ɠɟ ɩɪɢɧɰɢɩɟ, ɱɬɨ ɢ ɨɪɢɝɢɧɚɥɶɧɵɣ ɬɟɫɬ, 

ɧɨ ɞɥɹ CarbAcineto NP ɬɟɫɬɚ ɢɡɦɟɧɟɧɵ ɭɫɥɨɜɢɹ ɥɢɡɢɫɚ (ɜɦɟɫɬɨ ɥɢɡɢɪɭɸɳɟɝɨ ɛɭɮɟɪɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ NaCl) ɢ ɭɜɟɥɢɱɟɧ ɪɚɡɦɟɪ ɢɧɨɤɭɥɸɦɚ Д23, 145Ж. ɗɬɨɬ ɬɟɫɬ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜɫɟ 

ɬɢɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ ɩɪɨɞɭɰɟɧɬɨɜ ɮɟɪɦɟɧɬɨɜ GES-ɬɢɩɚ ɫɨ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ 100% ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ 94,7% Д140, 145Ж. Ɇɟɬɨɞ Carba NP II  ɩɨɡɜɨɥɹɟɬ 

ɪɚɡɥɢɱɢɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɤɥɚɫɫɨɜ A ɢ B ɩɪɢ ɢɫɩɨɥɶɨɜɚɧɢɢ  ɗȾɌȺ ɢ ɬɚɡɨɛɚɤɬɚɦɚ ɞɥɹ 

ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɆȻɅ ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ Ⱥ ɤɥɚɫɫɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɨɛɪɚɡɰɵ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɟ  ɤɚɪɛɚɩɟɧɟɦɚɡɵ, ɧɨ ɧɟ ɢɧɝɢɛɢɪɭɟɦɵɟ ɞɚɧɧɵɦɢ ɢɧɝɢɛɢɬɨɪɚɦɢ, 

ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɩɪɨɞɭɰɟɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɥɚɫɫɚ D [141, 146Ж. ɇɚ ɪɢɫ.16 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ Carba NP II  ɬɟɫɬɚ,  ɩɨɥɭɱɟɧɧɵɟ Dortet ɢ ɫɨɬɪɭɞɧɢɤɚɦɢ Д141]. 
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Ɋɢɫ. 16. Ɋɟɡɭɥɶɬɚɬɵ Carba NP II  ɬɟɫɬɚ.  
(ɚ) ɋɯɟɦɚ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɬɟɫɬɚ, (ɛ) Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 
ɫɟɦɟɣɫɬɜ Enterobacteriaceae ɢ Pseudomonas spp [141]. 

ȿɳё ɨɞɧɚ ɦɨɞɢɮɢɤɚɰɢɹ Carba NP ɬɟɫɬɚ ɩɪɟɞɥɨɠɟɧɚ ɝɪɭɩɩɨɣ Pires ɢ ɧɚɡɵɜɚɟɬɫɹ Blue-

Carba [147Ж. ɐɟɥɶɸ ɟɝɨ ɫɨɡɞɚɧɢɹ ɛɵɥɨ ɭɩɪɨɳɟɧɢɟ ɢ ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɚɧɚɥɢɡɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɟɥɵɟ ɤɥɟɬɤɢ ɛɟɡ ɷɤɫɬɪɚɤɰɢɢ ɮɟɪɦɟɧɬɚ, ɛɨɥɟɟ ɞɟɲɟɜɵɣ ɩɪɟɩɚɪɚɬ 

ɚɧɬɢɛɢɨɬɢɤɚ ɢɦɢɩɟɧɟɦɚ ɢ ɢɧɞɢɤɚɬɨɪ ɛɪɨɦɬɢɦɨɥ, ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɨɤɪɚɫɤɢ ɤɨɬɨɪɨɝɨ (ɪɇ 

6,0-7,6) ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ. ɂɡɦɟɧɟɧɢɟ ɨɤɪɚɫɤɢ ɩɪɨɢɫɯɨɞɢɬ 

ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɱɚɫɨɜ. Blue-Carba, ɤɚɤ ɫɨɨɛɳɚɟɬɫɹ, ɞɟɬɟɤɬɢɪɭɟɬ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɫɨ 100% 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɜɨ ɜɫɟɯ ɝɪɚɦɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɹɯ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ Д146, 147]. 

Carba NP ɬɟɫɬ ɧɚɪɹɞɭ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɏɨɞɠ-ɬɟɫɬɨɦ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɮɢɰɢɚɥɶɧɨ 

ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɂɧɫɬɢɬɭɬɨɦ Ʉɥɢɧɢɱɟɫɤɢɯ ɢ Ʌɚɛɨɪɚɬɨɪɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (CLSI, 2015) ɢ EUCAST 

ɬɟɫɬɨɜ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɱɢɫɬɵɯ ɢɡɨɥɹɬɚɯ [146, 148, 149]. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɟ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ OXA-48, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ 

ɩɨ ɜɫɟɦɭ ɦɢɪɭ. ȿɳё ɨɞɧɢɦ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɟɫɬɚ ɹɜɥɹɟɬɫɹ 

ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɢɥɢ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɫɦɟɫɢ ɫ ɞɪɭɝɢɦɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ.  
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Ɇɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢя 

ɉɪɢ ɝɢɞɪɨɥɢɡɟ ɚɧɬɢɛɢɨɬɢɤɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɜɫɥɟɞɫɬɜɢɟ ɝɢɞɪɨɥɢɡɚ 

ɛɟɬɚ-ɥɚɤɬɚɦɧɨɝɨ ɤɨɥɶɰɚ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɪɟɧɨ ɦɟɬɨɞɨɦ ɦɚɫɫ-ɫɩɟɤɪɨɦɟɬɪɢɢ. ȼ 2011 ɝɨɞɭ 

ɨɩɭɛɥɢɤɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɪɟɦɹɩɪɨɥёɬɧɨɣ ɦɚɫɫ-

ɫɩɟɤɪɨɦɟɬɪɢɢ (matrix-assisted laser desorption ionization time-of-flight mass spectrometry - 

MALDI-TOF MS) [150]. ȼ ɩɪɨɰɟɫɫɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɪɚɡɟɰ ɢɨɧɢɡɭɟɬɫɹ ɜ ɤɚɦɟɪɟ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɢ ɭɫɤɨɪɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɨɥɟɦ. Ⱦɥɹ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɫɜɟɠɭɸ ɧɨɱɧɭɸ ɛɚɤɬɟɪɢɚɥɶɧɭɸ ɤɭɥɶɬɭɪɭ ɫɭɫɩɟɧɞɢɪɭɸɬ ɜ ɛɭɮɟɪɟ, ɰɟɧɬɪɢɮɭɝɢɪɭɸɬ, ɢ 

ɪɟɫɭɫɩɟɧɞɢɪɭɸɬ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɛɭɮɟɪɧɭɸ ɫɦɟɫɶ, ɫɨɞɟɪɠɚɳɭɸ ɦɨɥɟɤɭɥɭ ɤɚɪɛɚɩɟɧɟɦɚ. ɉɨɫɥɟ 

ɢɧɤɭɛɚɰɢɢ ɜ ɬɟɱɟɧɢɟ 1-4 ɱɚɫɨɜ ɩɪɢ 350ɋ, ɫɦɟɫɶ ɰɟɧɬɪɢɮɭɝɢɪɭɸɬ ɢ ɫɭɩɟɪɧɚɬɚɧɬ ɫɦɟɲɢɜɚɸɬ ɫ 

ɩɨɞɯɨɞɹɳɟɣ ɦɚɬɪɢɰɟɣ ɢ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɹ ɧɚ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɟ ɢ ɡɚɬɟɦ ɚɧɚɥɢɡɢɪɭɸɬ 

ɫɩɟɤɬɪɵ ɢɧɬɚɤɬɧɨɣ ɦɨɥɟɤɭɥɵ ɤɚɪɛɚɩɟɧɟɦɚ ɢ ɩɪɨɞɭɤɬɚ ɟɝɨ ɪɚɫɳɟɩɥɟɧɢɹ Д23, 123]. MALDI-TOF 

MS ɛɵɥ ɩɪɢɦɟɧɟɧ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 124 ɨɛɪɚɡɰɨɜ ɛɚɤɬɟɪɢɣ, ɧɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ 

ɤɚɪɛɚɩɟɧɟɦɚɦ, ɢɡ ɤɨɬɨɪɵɯ 30 ɛɵɥɢ ɩɪɨɞɭɰɟɧɬɚɦɢ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM- 2 ɢ IMP-7 ɭ P.aeruginosa, 

VIM-1, KPC-2 ɢ NDM-1 ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ Enterobacteriaceae, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɚɜɢɥɢ ɛɨɥɟɟ 95% [150Ж. Ɍɚɤɠɟ ɛɵɥɚ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɪɟɞɟɥɹɬɶ IMP- ɢ ɈɏȺ-ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ ɫɟɦɟɣɫɬɜɚ Acinetobacter [23, 152]. Hrabac ɫ 

ɫɨɚɜɬɨɪɚɦɢ ɭɦɟɧɶɲɢɥɢ ɜɪɟɦɹ ɢɧɤɭɛɚɰɢɢ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ ɞɨɞɟɰɢɥɫɭɥɶɮɚɬɚ ɤ ɛɚɤɬɟɪɢɚɥɶɧɵɦ 

ɤɥɟɬɤɚɦ ɩɟɪɟɞ ɢɧɤɭɛɚɰɢɟɣ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɷɬɭ ɦɨɞɢɮɢɤɚɰɢɸ ɞɥɹ ɞɟɬɟɤɰɢɢ NDM-1, VIM-1, 

KPC, OXA-48 ɢ OXA-162 ɜ Enterobacteriaceae ɫɨ 100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ 

ɚɧɚɥɢɡɚ [151]. Kempf ɢɫɩɨɥɶɡɨɜɚɥ ɢɦɢɩɟɧɟɦ ɫ ɷɬɚɧɨɥɨɦ, ɚɰɟɬɨɧɨɦ ɢ ɬɪɢɮɬɨɪɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɨɣ 

ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɪɢɰɵ ɜ Ultraflex I ɦɚɫɫ-ɫɩɟɤɪɨɦɟɬɪɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɵɯ ɫɩɟɤɬɪɨɜ ɢɦɢɩɟɧɟɦɚ ɢ 

ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɪɚɫɳɟɩɥɟɧɢɹ ɛɟɡ ɮɨɧɨɜɵɯ ɩɢɤɨɜ ɢ ɲɭɦɚ ɞɥɹ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ Ac. 

baumannii [153Ж. Ƚɪɭɩɩɚ Hoyos-Mallecot ɢɫɩɨɥɶɡɨɜɚɥɚ ɤɭɥɶɬɭɪɵ ɤɪɨɜɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɩɨɦɨɳɶɸ MALDI-TOF MS, ɢɧɤɭɛɚɰɢɹ ɞɥɢɥɚɫɶ 4,5 ɱɚɫɚ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɚɧɚɥɢɡɚ ɛɵɥɚ ɪɚɜɧɚ 100%, ɫɩɟɰɢɮɢɱɧɨɫɬɶ 90% Д154]. 

ɋɟɣɱɚɫ ɦɟɬɨɞ Ɇɋ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɪɚɡɜɢɬɵɯ 

ɫɬɪɚɧɚɯ. Ʉɪɨɦɟ MALDI-TOF MS ɤ ɦɟɬɨɞɚɦ Ɇɋ ɨɬɧɨɫɢɬɫɹ ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚɹ ɠɢɞɤɨɫɬɧɚɹ 

ɯɪɨɦɚɬɨɝɪɚɮɢɹ-ɬɚɧɞɟɦ Ɇɋ (ȼɗɀɏ-Ɇɋ/Ɇɋ). Ɇɟɬɨɞɵ ȼɗɀɏ-Ɇɋ/Ɇɋ ɜɵɛɢɪɚɸɬɫɹ ɞɥɹ 

ɞɟɬɟɤɰɢɢ ɛɨɥɶɲɢɧɫɬɜɚ ɥɟɤɚɪɫɬɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɭɪɨɜɧɹ, ɞɚɠɟ ɞɥɹ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɬɚɤɢɯ ɤɚɤ 

ɷɪɬɚɩɟɧɟɦ Д140, 155]. Carvalhaes c ɫɨɬɪɭɞɧɢɤɚɦɢ ɢɫɩɨɥɶɡɜɚɥɢ ɦɟɬɨɞ ɀɏ-Ɇɋ ɞɥɹ ɞɟɬɟɤɰɢɢ 

ɤɚɪɛɚɩɟɧɟɦɨɜ ɢ ɩɪɨɞɭɤɬɨɜ ɢɯ ɪɚɫɳɟɩɥɟɧɢɹ ɜ ɛɚɤɬɟɪɢɹɯ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ IMP-, 

NDM-, VIM, KPC-, GES- ɢ ɈɏȺ-ɬɢɩɨɜ. ɉɪɢ ɢɧɤɭɛɚɰɢɢ ɜ ɬɟɱɟɧɢɟ 4 ɱɚɫɨɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɦɟɬɨɞɚ ɞɨɫɬɢɝɚɥɚ 100%. ɇɟɞɚɜɧɨ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
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ɝɪɭɩɩɨɣ Carricajo ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼɗɀɏ-Ɇɋ/Ɇɋ Д156Ж. ɀɏ-Ɇɋ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ 

ɩɟɪɟɞ MALDI-TOF MS. ɗɬɨɬ ɦɟɬɨɞ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɜɫɟɞɧɟɜɧɵɯ ɚɧɚɥɢɡɨɜ ɜ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɫɭɛ-ɦɢɤɪɨɝɪɚɦɦ ɧɚ ɦɢɥɥɢɥɢɬɪ, ɱɬɨ ɭɥɭɱɲɚɟɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ɍɚɤɠɟ ɷɬɨɬ ɦɟɬɨɞ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ 

ɫɥɨɠɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɬɪɢɰɚɯ Д140]. Ɉɞɧɚɤɨ ɞɚɧɧɵɟ ɦɟɬɨɞɵ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɫɧɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɫɨɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 

ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ.  

Иɦɦɭɧɨɯɪɨɦɚɬɨɝɪɚɮɢя 

Ɇɟɬɨɞ ɢɦɦɭɧɨɯɪɨɦɚɬɨɝɪɚɮɢɢ ɨɫɧɨɜɚɧ ɧɚ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɩɪɨɜɨɞɢɦɨɣ ɜ 

ɩɪɨɬɨɱɧɨɦ ɪɟɠɢɦɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɢɫɬɵɯ ɧɨɫɢɬɟɥɟɣ  ɫ ɩɨɦɨɳɶɸ ɤɚɩɢɥɥɹɪɧɵɯ ɫɢɥ. ɉɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɬɢɩɚ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɚɧɬɢɬɟɥ ɩɪɨɬɢɜ ɚɧɬɢɝɟɧɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɦɨɥɟɤɭɥɵ ɤɚɪɛɚɩɟɧɟɦɚɡɵ). Ɉɞɢɧ ɬɢɩ ɚɧɬɢɬɟɥ ɢɦɦɨɛɢɥɢɡɨɜɚɧ ɧɚ ɧɨɫɢɬɟɥɟ, ɞɪɭɝɨɣ ɩɨɦɟɱɟɧ 

ɤɨɥɥɨɢɞɧɵɦ ɡɨɥɨɬɨɦ. Ʉɨɝɞɚ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɚɹ ɩɨɥɨɫɤɚ ɨɩɭɫɤɚɟɬɫɹ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɪɚɡɟɰ, 

ɦɟɱɟɧɧɵɟ ɡɨɥɨɬɨɦ ɚɧɬɢɬɟɥɚ ɨɛɪɚɡɭɸɬ ɢɦɦɭɧɨɤɨɦɩɥɟɤɫ ɫ ɚɧɬɢɝɟɧɨɦ. ɗɬɨɬ ɤɨɦɩɥɟɤɫ ɞɜɢɠɟɬɫɹ 

ɩɨ ɦɟɦɛɪɚɧɟ ɜɦɟɫɬɟ ɫ ɠɢɞɤɨɫɬɶɸ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɚɧɬɢɬɟɥɚɦɢ, ɨɛɪɚɡɭɹ 

ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɢ ɞɚɜɚɹ ɨɤɪɚɫɤɭ ɬɟɫɬɨɜɨɣ ɡɨɧɵ ɩɨɥɨɫɤɢ Д157].  

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɞɜɟ ɧɟɡɚɜɢɫɢɦɵɟ ɝɪɭɩɩɵ ɜ əɩɨɧɢɢ ɩɪɨɬɟɫɬɢɪɨɜɚɥɢ ɤɨɦɦɟɪɱɟɫɤɢ 

ɞɨɫɬɭɩɧɵɟ ɧɚɛɨɪɵ ɧɚ ɨɫɧɨɜɟ ɢɦɦɭɧɨɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɯ ɩɨɥɨɫɨɤ ɞɥɹ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ. 

Kitao ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɧɚɛɨɪ ɞɥɹ ɞɟɬɟɤɰɢɢ ɆȻɅ IMP-ɬɢɩɚ ɜ P. ɚeruginosa, 

ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɥɢ ɫ ɞɚɧɧɵɦɢ ɦɨɥɟɤɭɥɹɪɧɵɯ ɬɟɫɬɨɜ Д23, 158]. Notake ɫ 

ɤɨɥɥɟɝɚɦɢ ɨɩɪɟɞɟɥɢɥɢ ɪɚɡɧɵɟ ɜɚɪɢɚɧɬɵ ɮɟɪɦɟɧɬɨɜ IMP-ɬɢɩɚ ɜ ɛɚɤɬɟɪɢɹɯ ɫɟɦɟɣɫɬɜɚ 

Enterobacteriaceae ɢ ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɹɯ ɫɨ 100% 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ Д23Ж. Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ 

ɧɚɞɟɠɧɨɣ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɢ ɭɞɨɛɧɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ɉɞɧɚɤɨ ɦɟɬɨɞɨɦ ɢɦɦɭɧɨɯɪɨɦɚɬɨɝɪɚɮɢɢ 

ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɢɬɶ ɧɨɜɵɟ ɦɭɬɚɰɢɢ ɜ ɝɟɧɚɯ-ɦɢɲɟɧɹɯ Д158Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɫɬɟɦɚ ɫɩɟɰɢɮɢɱɧɚ ɤ 

ɬɢɩɭ, ɧɨ ɧɟ ɫɭɛɬɢɩɭ ɤɚɪɛɚɩɟɧɟɦɚɡ. Ɍɚɤ, ɨɧɚ ɦɨɠɟɬ ɨɬɥɢɱɢɬɶ ɮɟɪɦɟɧɬɵ ɬɢɩɚ IMP ɨɬ NDM, ɧɨ ɧɟ 

ɦɨɠɟɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ IMP-1 ɨɬ IMP-2 ɢɥɢ IMP-7.  

Ɏɟɧɨɬɢɩɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɵɦɢ, ɧɟɞɨɪɨɝɢɦɢ ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. Ɉɞɧɚɤɨ ɨɧɢ ɢɦɟɸɬ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ. Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ 

ɜɫɟɯ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɚɧɚɥɢɡɚ ɩɨ ɜɪɟɦɟɧɢ (24-78 ɱɚɫɨɜ). Ɍɚɤɠɟ 

ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɨɜ ɱɚɫɬɨ ɫɥɨɠɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɧɟ ɜɫɟɝɞɚ 

ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɤɚɪɛɚɩɟɧɟɦɚɡɵ, ɚ ɬɚɤɠɟ ɧɟɥɶɡɹ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɞɪɭɝɢɟ ɦɟɯɚɧɢɡɦɵ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
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ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ 

ɦɟɬɨɞɵ. 

2.2. Ƚɟɧɨɬɢɩɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɇɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɛɭɪɧɨɟ ɪɚɡɜɢɬɢɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɫɬɚɸɬɫɹ ɡɨɥɨɬɵɦ ɫɬɚɧɞɚɪɬɨɦ ɞɥɹ ɬɨɱɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ [123Ж. Ɉɫɧɨɜɧɵɟ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ:  

 ɚɦɩɥɢɮɢɤɚɰɢɹ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ (ɉɐɊ, ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, 

ɢɡɨɬɟɪɦɢɱɟɫɤɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ) 

 ɨɩɪɟɞɟɥɟɧɢɟ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɨɜ (ɩɨɥɧɨɝɟɧɨɦɧɨɟ 

ɫɟɜɟɧɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ) 

 ɦɟɬɨɞɵ ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ (ȾɇɄ-ɦɢɤɪɨɱɢɩɵ) 

2.2.1. Ɇɟɬɨɞɵ ɞɟɬɟɤɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɚɦɩɥɢɮɢɤɚɰɢɢ ȾɇɄ 

Ɍɟɯɧɨɥɨɝɢɢ ɉɐɊ ɞɥя ɨɩɪɟɞɟɥɟɧɢя ɤɚɪɛɚɩɟɧɟɦɚɡ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɉɐɊ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɞɧɨɝɨ ɬɢɩɚ, Queenan ɢ Bush ɜ ɫɜɨёɦ ɨɛɡɨɪɟ ɫɨɛɪɚɥɢ ɜɫɟ 

ɩɪɟɞɥɨɠɟɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɉɐɊ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ Д44]. Ɉɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɪɟɡɤɢɦ ɭɜɟɥɢɱɟɧɢɟɦ 

ɤɨɥɢɱɟɫɬɜɚ ɧɨɜɵɯ ɫɭɛɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ 

(ɦɭɥɶɬɢɩɪɚɣɦɟɪɧɨɣ) ɉɐɊ – ɪɟɚɤɰɢɢ ɫɨɜɦɟɫɬɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ȾɇɄ-ɦɚɬɪɢɰ ɜ 

ɨɞɧɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪ ɩɪɚɣɦɟɪɨɜ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɚɤɨɣ 

ɪɟɚɤɰɢɢ ɧɟɨɛɯɨɞɢɦɵ ɜɵɫɨɤɨɫɩɟɰɢɮɢɱɧɵɟ ɩɪɚɣɦɟɪɵ, ɤɨɬɨɪɵɟ ɧɟ ɪɟɚɝɢɪɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

ɍɫɥɨɜɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɬɢɦɚɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɩɪɚɣɦɟɪɨɜ, ɚ ɞɥɢɧɵ ɩɨɥɭɱɚɟɦɵɯ 

ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɢ ɚɦɩɥɢɤɨɧɨɜ ɢɫɫɥɟɞɭɟɦɵɯ ɝɟɧɨɜ ɞɨɥɠɧɵ ɪɚɡɥɢɱɚɬɶɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɯ 

ɥёɝɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ Д159Ж. ȼ 2007 ɝɨɞɭ Ellington ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɪɚɡɪɚɛɨɬɚɥɢ 

ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 5 ɝɪɭɩɩ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ VIM, IMP, SPM, GIM 

ɢ SIM ɜ ɨɞɧɨɣ ɪɟɚɤɰɢɢ. Ⱦɚɥɟɟ Poirel ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥ ɚɧɚɥɢɡ, ɫɨɡɞɚɜ ɬɪɢ ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ 

ɉɐɊ, ɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɟɬɟɤɬɢɪɭɸɬ KPC, NDM-1 ɢ OXA-48. Ɂɚɬɟɦ ɧɚɛɨɪ ɢɡ ɲɟɫɬɢ 

ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ ɢ ɨɞɧɨɣ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɉɐɊ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɝɪɭɩɩɨɣ Dallenne ɢɡ Ɏɪɚɧɰɢɢ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɈɏȺ-1, ȻɅɊɋ, ɩɥɚɡɦɢɞɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ Amp C ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɤɥɚɫɫɨɜ A, B ɢ D [160Ж. Ɉɞɧɚɤɨ ɦɟɬɨɞ ɧɟ ɛɵɥ ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ  ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ. Д123Ж. ȼ 

2011 ɝɨɞɭ ɷɬɨɬ ɦɟɬɨɞ ɛɵɥ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ Voets ɢ ɤɨɥɥɟɝɚɦɢ, ɩɪɟɞɫɬɚɜɢɜɲɢɦɢ 7 
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ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ ɉɐɊ ɞɥɹ ɞɟɬɟɤɰɢɢ Amp C ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɆȻɅ (GIM, NDM, SIM, SPM), 

ɫɟɪɢɧɨɜɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ (IMI, SME, NMC-A), OXA-ɤɚɪɛɚɩɟɧɟɦɚɡ (23,24,48,1,2,51,4 ɢ 58), 

ɢɫɩɨɥɶɡɭɹ ɜ ɞɚɧɧɨɦ ɚɧɚɥɢɡɟ 4 ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ ɉɐɊ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɧɟɟ Dallenne [161]. 

ɉЦɊ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

Ɉɛɵɱɧɚɹ ɉɐɊ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɨɦ ɩɨɫɬɟɩɟɧɧɨ ɭɫɬɭɩɚɟɬ ɞɨɪɨɝɭ 

ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɢ ɉɐɊ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (ɉɐɊ 

ɊɊȼ). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɞɟɬɟɤɬɢɪɨɜɚɬɶ, ɧɨ ɢ ɩɪɨɜɨɞɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɡɨɧɞɨɜ ɢɥɢ ɤɪɚɫɢɬɟɥɟɣ. 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɝɟɧɨɜ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɤɪɢɜɵɯ ɩɥɚɜɥɟɧɢɹ - ɡɚɜɢɫɢɦɨɫɬɟɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ. Ʉɚɠɞɵɣ ɝɟɧ ɢɦɟɟɬ ɫɜɨɸ ɭɧɢɤɚɥɶɧɭɸ 

ɤɪɢɜɭɸ ɩɥɚɜɥɟɧɢɹ, ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɩɢɤɨɜ 

ɩɥɚɜɥɟɧɢɹ ɚɦɩɥɢɤɨɧɨɜ. 

ȼ 2007 ɝɨɞɭ Mendes ɢ ɞɪ. ɨɩɢɫɚɥɢ ɩɟɪɜɭɸ ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ ɊɊȼ ɬɚɤɨɝɨ ɬɢɩɚ ɞɥɹ 

ɞɟɬɟɤɰɢɢ ɝɟɧɨɜ ɆȻɅ (IMP, VIM, SPM-1, SIM-1, GIM-1) [162Ж. ɉɨɡɞɧɟɟ ɝɪɭɩɩɚ Monteiro 

ɪɚɡɪɚɛɨɬɚɥɚ ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ ɊɊȼ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɟɪɢɧɨɜɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC, GES ɢ OXA-48) ɢ ɆȻɅ (IMP, VIM, NDM), 

ɩɨɥɭɱɢɜ ɤɪɢɜɵɟ ɩɥɚɜɥɟɧɢɹ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ Д163].  

Ⱦɪɭɝɨɣ ɜɚɪɢɚɧɬ ɦɟɬɨɞɚ ɉɐɊ ɊɊȼ – ɦɟɬɨɞ ɩɪɢɦɵɤɚɸɳɢɯ ɩɪɨɛ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɝɢɛɪɢɞɢɡɭɸɳɢɯɫɹ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ ɨɞɢɧ ɡɨɧɞ ɜɜɨɞɢɬɫɹ ɮɥɭɨɪɨɮɨɪ-ɞɨɧɨɪ, ɜ ɞɪɭɝɨɣ – 

ɮɥɭɨɪɨɮɨɪ-ɚɤɰɟɩɬɨɪ. Ƚɢɛɪɢɞɢɡɚɰɢɹ ɡɨɧɞɨɜ ɫ ɦɚɬɪɢɰɟɣ ɜɟɞɟɬ ɤ ɫɛɥɢɠɟɧɢɸ ɮɥɭɨɪɨɮɨɪɨɜ ɢ 

ɩɟɪɟɧɨɫɭ ɷɧɟɪɝɢɢ ɫ ɞɨɧɨɪɚ ɧɚ ɚɤɰɟɩɬɨɪ (ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɪɟɡɨɧɚɧɫɧɵɣ ɩɟɪɟɧɨɫ ɷɧɟɪɝɢɢ). ɗɬɨɬ 

ɩɨɞɯɨɞ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɞɟɬɟɤɰɢɢ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ (Ɉɇɉ). ȼ 2011 ɝɨɞɭ 

Chen ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɪɚɡɪɚɛɨɬɚɥɢ ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ ɊɊȼ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɢɦɵɤɚɸɳɢɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ KPC [164Ж. ɏɨɬɹ ɫɬɨɢɦɨɫɬɶ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɡɨɧɞɨɜ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ, ɨɧɚ ɨɤɭɩɚɟɬɫɹ ɜɵɢɝɪɵɲɟɦ ɜɨ ɜɪɟɦɟɧɢ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɛɨɥɶɲɨɣ ɪɟɚɤɰɢɨɧɧɵɣ ɨɛɴёɦ. 

Ɍɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɐɊ ɊɊȼ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɬɟɯɧɨɥɨɝɢɸ Taqman, ɨɫɧɨɜɚɧɧɭɸ ɧɚ 

ɦɟɬɨɞɟ ɪɚɡɪɭɲɚɟɦɵɯ ɡɨɧɞɨɜ. Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞ ɦɨɞɢɮɢɰɢɪɭɟɬɫɹ ɮɥɭɨɪɨɮɨɪɨɦ ɢ ɬɭɲɢɬɟɥɟɦ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ. ȼ ɨɬɫɭɬɫɬɜɢɟ ɦɢɲɟɧɢ ɮɥɭɨɪɨɮɨɪ ɢ ɬɭɲɢɬɟɥɶ ɫɛɥɢɠɟɧɵ, ɢ ɮɥɭɨɪɟɫɰɟɧɰɢɹ 

ɩɨɞɚɜɥɟɧɚ. ɉɪɢ ɧɚɥɢɱɢɢ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɦɚɬɪɢɰɵ ɡɨɧɞ ɝɢɛɪɢɞɢɡɭɟɬɫɹ ɧɚ ɚɦɩɥɢɤɨɧ, ɢ 

ɜɫɥɟɞɫɬɜɢɟ 5'-ɷɤɡɨɧɭɤɥɟɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ Taq-ɩɨɥɢɦɟɪɚɡɵ (ɫɩɨɫɨɛɧɨɫɬɢ ɝɢɞɪɨɥɢɡɨɜɚɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ȾɇɄ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 5'-3') ɷɬɨ ɜɟɞɟɬ ɤ ɟɝɨ ɪɚɡɪɭɲɟɧɢɸ ɢ ɩɨɹɜɥɟɧɢɸ 
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ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɫɢɝɧɚɥɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɨɩɢɫɚɧɨ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɫɭɛɤɥɚɫɬɟɪɚ ɆȻɅ, ɫɟɪɢɧɨɜɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɝɟɧɨɜ ȻɅɊɋ Д165].  

ɉɪɨɜɟɞɟɧɚ ɜɚɥɢɞɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɉɐɊ ɊɊȼ ɜ ɦɭɥɶɬɢɰɟɧɬɪɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Д166]. 

ȼɫɟ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɦɭɥɶɬɢɩɥɟɤɫɧɵɟ ɉɐɊ ɊɊȼ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɉɐɊ ɊɊȼ - ɧɚɞɟɠɧɵɣ ɢ ɛɵɫɬɪɵɣ 

ɦɟɬɨɞ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ Д123].  

ɇɟɞɚɜɧɨ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɦɟɪɱɟɫɤɚɹ ɫɢɫɬɟɦɚ GenExpert (Cepheid, Sunnyvale, CA) ɫ 

ɤɚɪɬɪɢɞɠɚɦɢ ɞɥɹ ɛɵɫɬɪɨɣ ɞɟɬɟɤɰɢɢ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ, ɧɟɫɭɳɢɯ ɝɟɧɵ blaKPC, blaIMP, blaVIM , 

blaNDM ɢ blaOXA-48. Ɉɞɧɚɤɨ Decousser ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɫɨɨɛɳɚɸɬ ɨ ɬɨɦ, ɱɬɨ ɢɦ ɧɟ ɭɞɚɥɨɫɶ 

ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɝɟɧɵ blaɈɏȺ-48 ɜ Escherichia coli ɩɪɢ ɩɨɦɨɳɢ  ɫɢɫɬɟɦɵ GenExpert ɢ ɤɚɪɬɪɢɞɠɚ 

Xpert Carb-R, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬɵ Carba NP ɬɟɫɬɚ ɛɵɥɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ [146Ж. Ⱦɪɭɝɨɣ 

ɤɨɦɦɟɪɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɨɫɧɨɜɟ ɉɐɊ ɊɊȼ ɹɜɥɹɟɬɫɹ Check–MDR Carba (Check-Points). Ɉɧɚ 

ɛɵɥɚ ɭɫɩɟɲɧɨ ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɧɚ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ ɞɥɹ ɞɟɬɟɤɰɢɢ KPC, NDM, OXA-48, 

VIM , IMP [167-169Ж. ɇɟɞɚɜɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ Check-Direct CPE (Check-Points) - ɧɨɜɚɹ ɜɟɪɫɢɹ ɷɬɨɣ 

ɫɢɫɬɟɦɵ, ɫɨɡɞɚɧɧɚɹ ɬɟɦɢ ɠɟ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ. Ɉɞɧɚɤɨ ɨɧɚ ɩɥɨɯɨ ɪɚɡɥɢɱɚɟɬ ɝɟɧɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

NDM ɢ VIM ɢ ɦɨɠɟɬ ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɧɟ ɜɫɟ ɜɚɪɢɚɧɬɵ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɚ ɟё 

ɞɚɥɶɧɟɣɲɚɹ ɞɨɪɚɛɨɬɤɚ 170Ж. Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ KPC ɫɨɡɞɚɧɚ ɤɨɦɦɟɪɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɉɐɊ 

ɊɊȼ QKPC (bioMerieux, Marcy l'Etoile, Ɏɪɚɧɰɢɹ) Д171]. 

Аɥɶɬɟɪɧɚɬɢɜɧɵɟ ɦɟɬɨɞɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ДɇК 

ɉɐɊ-ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ, ɧɨ ɞɚɥɟɤɨ ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. ɂɡɜɟɫɬɧɵ ɬɚɤɠɟ ɥɢɝɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, ɚɦɩɥɢɮɢɤɚɰɢɹ ɫɨ ɫɦɟɳɟɧɢɟɦ 

ɰɟɩɢ, QP-ɪɟɩɥɢɤɚɡɧɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ. ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɳɢɦɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɦɟɬɨɞɨɦ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ ɹɜɥɹɟɬɫɹ ɢɡɨɬɟɪɦɢɱɟɫɤɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ. 

Иɡɨɬɟɪɦɢɱɟɫɤɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɟɬɟɥɶ  

Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɬɚɤɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɉɐɊ, ɤɚɤ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɢɧɚɤɬɢɜɚɰɢɹ Taq-ɩɨɥɢɦɟɪɚɡɵ ɢɧɝɢɛɢɬɨɪɚɦɢ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ (ɧɚɩɪɢɦɟɪ, ɝɟɩɚɪɢɧɨɦ, 

ɤɥɟɬɨɱɧɨɣ ɫɵɜɨɪɨɬɤɨɣ), ɪɚɡɪɚɛɨɬɚɧɚ ɢɡɨɬɟɪɦɢɱɟɫɤɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ 

ɩɟɬɟɥɶ (loop-mediated isothermal amplification, LAMP), ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɜɨɞɹɧɚɹ ɛɚɧɹ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɢɡɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ Д172, 173Ж. Ɉɧɚ 

ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɚɦɩɥɢɮɢɤɚɰɢɢ ɫɨ ɫɦɟɳɟɧɢɟɦ ɰɟɩɢ. ɇɟɫɤɨɥɶɤɨ ɩɪɚɣɦɟɪɨɜ ɭɡɧɚɸɬ 

ɧɭɠɧɵɣ ɭɱɚɫɬɨɤ, Bst ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɯ ɭɞɥɢɧɟɧɢɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɸɬɫɹ ɩɟɪɟɜɟɪɧɭɬɵɟ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɰɟɩɢ-
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ɦɢɲɟɧɢ, ɫɨɟɞɢɧёɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɩɟɬɥɹɦɢ ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ. Ɂɚ ɩɪɨɰɟɫɫɨɦ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɩɭɬёɦ ɢɡɦɟɪɟɧɢɹ ɦɭɬɧɨɫɬɢ ɪɟɚɤɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ ɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨ ɦɟɱɟɧɧɵɯ ɪɟɚɝɟɧɬɨɜ Д172, 173Ж. ɉɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɉɐɊ ɊɊȼ, ɦɟɬɨɞ LAMP ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɟɧɶɲɢɦ ɜɪɟɦɟɧɟɦ ɧɚ ɪɚɪɚɛɨɬɤɭ ɧɨɜɵɯ 

ɜɚɪɢɚɧɬɨɜ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɧɨɜɵɯ ɝɟɧɨɜ Д169].  

Solanki ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɪɚɡɪɚɛɨɬɚɥɢ ɞɜɟ ɪɟɚɤɰɢɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ NDM-1 ɢ KPC [174]. Ⱦɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɝɟɧɚ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɩɨ 3 ɩɚɪɵ ɩɪɚɣɦɟɪɨɜ, ɧɚ ɪɚɡɧɵɟ ɭɱɚɫɬɤɢ ɰɟɩɢ – ɫ 

ɤɪɚɸ, ɩɨ ɰɟɧɬɪɭ ɢ ɟɳё ɧɚ ɨɞɢɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɭɱɚɫɬɨɤ. Ɋɟɚɤɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɩɪɢ 60◦C ɜ 

ɬɟɱɟɧɢɟ 45 ɦɢɧɭɬ, ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɪɟɚɤɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɥɢ ɧɚɝɪɟɜ ɞɨ 800C (5 ɦɢɧɭɬ). ɉɪɨɞɭɤɬɵ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɟɬɟɤɬɢɪɨɜɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɤɪɚɫɢɬɟɥɟɣ. Ɇɟɬɨɞ ɛɵɥ 

ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ 60 ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ Escherichia coli, Klebsiella pneumoniae ɢ Acinetobacter 

baumannii ɢ ɩɨɤɚɡɚɥ ɥɭɱɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɐɊ ɢ 

ɮɟɧɨɬɢɩɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ (ɆɏɌ ɢ ɞɢɫɤɨ-ɞɢɮɮɭɡɢɨɧɧɵɦ ɬɟɫɬɨɦ) [174]. ȼ 2015 ɝɨɞɭ Nakano ɫ 

ɫɨɬɪɭɞɧɢɤɚɦɢ ɪɚɡɪɚɛɨɬɚɧɚ ɟɳɟ ɨɞɧɚ ɪɟɚɤɰɢɹ ɢɡɨɬɟɪɦɢɱɟɫɤɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ ɞɥɹ KPC ɤɚɪɛɚɩɟɧɟɦɚɡ Д173Ж. Ɋɟɚɤɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ 680C ɜ ɬɟɱɟɧɢɟ 50 

ɦɢɧɭɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 5 ɩɪɚɣɦɟɪɨɜ (2ɯ ɜɧɟɲɧɢɯ, 2ɯ ɜɧɭɬɪɟɧɧɢɯ ɢ ɨɞɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ). 

Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɦɨɱɢ, ɤɪɨɜɢ, ɤɚɥɚ ɫ ɜɵɫɨɤɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ (100 ɄɈȿ/ɦɥ) [173].  

ɇɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ 

ɫɨɡɞɚɧɚ ɤɨɦɦɟɪɱɟɫɤɚɹ ɫɢɫɬɟɦɚ Superbug complete A kit (Amplex, Gieben, Ƚɟɪɦɚɧɢɹ), 

ɚɩɪɨɛɢɪɨɜɚɧɧɚɹ ɧɚ 450 ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ, ɫɩɨɫɨɛɧɚɹ 

ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɝɟɧɵ NDM, KPC, VIM ɫɨ 100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ, ɨɞɧɚɤɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɈɏȺ-48 ɜɫɟɝɨ 83%, ɚ ɝɟɧɵ IMP ɢ OXA-181 ɫ ɟё ɩɨɦɨɳɶɸ 

ɨɩɪɟɞɟɥɢɬɶ ɧɟɜɨɡɦɨɠɧɨ Д169].  

2.2.2. ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ  

Ɇɟɬɨɞ ȾɇɄ-ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦ ɢ ɧɚɞɟɠɧɵɦ ɦɟɬɨɞɨɦ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɪɛɚɩɟɧɟɦɚɡ. ȿɳё ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɨɥɧɨɣ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɚ ɫɱɢɬɚɥɨɫɶ ɬɪɭɞɨɟɦɤɢɦ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦ. 

Ɉɞɧɚɤɨ ɧɚ ɫɦɟɧɭ ɫɟɤɜɟɧɢɪɨɜɚɧɢɸ ɩɨ ɋɷɧɝɟɪɭ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɟɟ 20000 ɤɥɨɧɨɜ 

ɛɨɥɶɲɢɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɯɪɨɦɨɫɨɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɢɛɥɢɨɬɟɤɢ, ɩɪɢɲɥɚ ɬɟɯɧɨɥɨɝɢɹ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (ɋɇɉ) ɢɥɢ next generation sequencing (NGS), ɩɨɡɜɨɥɹɸɳɚɹ 

ɫɟɤɜɟɧɢɪɨɜɚɬɶ ɩɨɥɧɵɣ ɝɟɧɨɦ ɛɵɫɬɪɨ ɢ ɫ ɦɟɧɶɲɢɦɢ ɮɢɧɚɧɫɨɜɵɦɢ ɡɚɬɪɚɬɚɦɢ Д175Ж. ɉɪɢɧɰɢɩ 
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ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɚɪɚɥɥɟɥɶɧɨɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɢ 

ɦɢɥɥɢɨɧɨɜ ɤɨɪɨɬɤɢɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɫ ɩɨɫɥɟɞɭɸɳɟɣ «ɫɛɨɪɤɨɣ» ɝɟɧɨɦɚ. ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɢɧɬɟɡɚ ɧɨɜɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɧɚ ɨɞɧɨɰɟɩɨɱɟɱɧɵɯ ȾɇɄ-ɛɢɛɥɢɨɬɟɤɚɯ, 

ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɦɚɬɪɢɰɵ. ɇɭɤɥɟɨɬɢɞɵ ɜɫɬɪɚɢɜɚɸɬɫɹ ɜ ɧɨɜɭɸ ɰɟɩɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɬɪɢɱɧɨɣ ɰɟɩɢ, ɤɨɬɨɪɵɣ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ. ɉɨɫɥɟ 

ɜɤɥɸɱɟɧɢɹ ɜ ɰɟɩɶ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɧɭɤɥɟɨɬɢɞɚ ɩɪɢɛɨɪ ɪɟɝɢɫɬɪɢɪɭɟɬ ɫɢɝɧɚɥ Ⱦɚɧɧɵɟ 

ɞɚɥɟɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Д176].  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɨɜ ɋɇɉ ɢɫɩɨɥɶɡɭɟɬ ɩɥɚɬɮɨɪɦ-ɫɩɟɰɢɮɢɱɟɫɤɢɟ 

ɛɢɛɥɢɨɬɟɤɢ, ɤɨɬɨɪɵɟ ɚɦɩɥɢɮɢɰɢɪɭɸɬɫɹ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɩɟɪɟɞ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟɦ, ɥɢɛɨ ɩɪɨɜɨɞɹɬ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɧɚɩɪɹɦɭɸ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ 

[177]. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɋɇɉ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɢɟ ɩɪɢɛɨɪɵ, ɤɚɤ 454 GS Junior (Roche, Ȼɚɡɟɥɶ, 

ɒɜɟɣɰɚɪɢɹ), MiSeq (Illumina, ɋɚɧ-Ⱦɢɟɝɨ, ɋɒȺ) ɢ Ion Torrent PGM (Life Technologies, Grand 

Island, ɋɒȺ) Д178Ж. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɪɚɜɧɟɧɢɹ ɷɬɢɯ ɫɢɫɬɟɦ MiSeq (Illumina) ɩɨɤɚɡɚɥ 

ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɨ ɫɤɨɪɨɫɬɢ ɫɱɢɬɵɜɚɧɢɹ ɢ ɩɨ ɱɚɫɬɨɬɟ ɨɲɢɛɨɤ (0,4% ɩɪɨɬɢɜ 1,78% Ion 

Torrent), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɛɟ ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ ɞɚɜɚɥɢ ɝɨɦɨɩɨɥɢɦɟɪ-ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɨɲɢɛɤɢ 

ɜɫɬɚɜɤɢ/ɞɟɥɟɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ [178, 179Ж. Ɍɟɯɧɨɥɨɝɢɸ ɋɇɉ ɩɪɢɦɟɧɢɥɢ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɬɢɩɢɪɨɜɚɧɢɹ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɞɢɪɭɸɳɢɯ ȻɅɊɋ (blaCTX-M, blaTEM, 

blaSHV), ɩɥɚɡɦɢɞɧɨ-ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ AmpC (CMY) ɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ (blaKPC, blaNDM) [159].  

Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɞёɠɧɵɣ 

ɢɧɫɬɪɭɦɟɧɬ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɢɡ ɟɞɢɧɫɬɜɟɧɧɨɣ ɤɥɟɬɤɢ ɢɥɢ ȾɇɄ ɧɟɤɭɥɶɬɢɜɢɪɭɟɦɵɯ 

ɛɚɤɬɟɪɢɣ ɛɟɡ ɫɬɚɞɢɢ ɜɵɪɚɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪɵ Д146Ж. ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɨɥɧɨɝɨ ɝɟɧɨɦɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɋɇɉ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜɫɟɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, 

ɢɡɜɟɫɬɧɵɯ ɢ ɧɟɢɡɜɟɫɬɧɵɯ, ɜ ɬɟɱɟɧɢɟ 8 ɱɚɫɨɜ ɫɨ 100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ 

[169Ж. Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɋɇɉ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ ɚɧɚɥɢɡɚ ɞɥɹ 

ɭɞɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɫɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɚɡɧɵɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. ɇɟɨɛɯɨɞɢɦɨ 

ɪɚɡɪɚɛɨɬɚɬɶ ɨɛɳɭɸ ɰɟɧɬɪɚɥɶɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɧɵɣ ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɚɤɟɬ 

ɨɛɨɛɳɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɫɟɯ ɢɦɟɸɳɢɯɫɹ ɧɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɞɚɧɧɵɯ ɋɇɉ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ, 

ɩɨɥɭɱɟɧɧɵɦɢ ɦɟɬɨɞɨɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ Д146, 177Ж. ɉɨ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɩɪɢɱɢɧɚɦ ɬɟɯɧɨɥɨɝɢɸ 

ɋɇɉ ɩɨɤɚ ɫɥɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ, ɤɪɨɦɟ ɬɨɝɨ ɫɬɨɢɦɨɫɬɶ 

ɚɧɚɥɢɡɚ ɩɨɤɚ ɨɫɬɚёɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ. 
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ȽɅȺȼȺ 3. ȽɂȻɊɂȾɂɁȺɐɂɈɇɇɕɃ ȺɇȺɅɂɁ ɇȺ ȾɇɄ-ɆɂɄɊɈɑɂɉȺɏ 

Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɢɧɬɟɧɫɢɜɧɨ 

ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɦɟɬɨɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɗɞ ɋɚɭɡɟɪɧ ɜ 1975 ɝɨɞɭ ɢɫɩɨɥɶɡɨɜɚɥ ɦɟɱɟɧɭɸ ȾɇɄ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 

ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɪɟɞɢ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ, ɡɚɤɪɟɩɥёɧɧɵɯ ɧɚ ɬɜёɪɞɨɦ 

ɧɨɫɢɬɟɥɟ. ɋɚɭɡɟɪɧ ɛɥɨɬ, ɩɨ ɫɭɬɢ, ɛɵɥ ɩɟɪɜɵɦ ȾɇɄ-ɱɢɩɨɦ Д180Ж. Ⱦɚɥɟɟ ɬɟɯɧɨɥɨɝɢɹ ȾɇɄ-ɱɢɩɨɜ 

ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɥɚɫɶ, ɩɨɡɜɨɥɹɹ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɫё ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɪɚɡɦɟɪ ɫɚɦɨɝɨ ɱɢɩɚ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɥɫɹ. ɉɟɪɜɵɟ ɦɢɤɪɨɱɢɩɵ ɩɨɹɜɢɥɢɫɶ 

ɜ ɤɨɧɰɟ 80-ɯ ɝɨɞɨɜ. ȼ 1995 ɝɨɞɭ ɨɩɭɛɥɢɤɨɜɚɧɵ ɩɟɪɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȾɇɄ-

ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ Д181]. 

ȾɇɄ-ɦɢɤɪɨɱɢɩ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɫɬɢɧɭ ɢɡ ɫɬɟɤɥɚ ɢɥɢ ɩɨɥɢɦɟɪɧɨɝɨ ɧɨɫɢɬɟɥɹ ɫ 

ɧɟɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ (1-10 ɫɦ2), ɧɚ ɤɨɬɨɪɨɣ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɦɟɳɟɧɵ ɮɪɚɝɦɟɧɬɵ 

ȾɇɄ ɢɥɢ ɨɞɧɨɰɟɩɨɱɟɱɧɵɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ ɫ ɨɩɪɟɞɟɥёɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɱɢɩɟ, ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 1 

ɦɢɥɥɢɨɧɚ ɧɚ 1 ɫɦ2 ɧɨɫɢɬɟɥɹ, ɢɯ ɞɥɢɧɚ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 1000 ɧɭɤɥɟɨɬɢɞɨɜ. Ɇɟɬɨɞ 

ɚɧɚɥɢɡɚ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɨɫɧɨɜɚɧ ɧɚ  ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɱɚɫɬɤɚ ɧɭɤɥɟɢɧɨɜɨɣ 

ɤɢɫɥɨɬɵ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ ɦɟɬɤɢ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɛɪɢɞɢɡɚɰɢɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɢɤɪɨɱɢɩɚ ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ ɦɢɤɪɨɱɢɩɟ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ ɫ ɡɨɧɞɚɦɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɪɢɧɰɢɩɟ 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɫɬɢ ɨɫɧɨɜɚɧɢɣ, ɨɛɪɚɡɭɸɬɫɹ ɧɨɜɵɟ ɞɭɩɥɟɤɫɵ ȾɇɄ, ɤɨɬɨɪɵɟ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɩɨ 

ɚɤɬɢɜɧɨɫɬɢ ɦɟɬɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɨɧɚɯ ɦɢɤɪɨɱɢɩɚ Д182].  

Ɂɚ ɩɪɨɲɟɞɲɢɟ ɝɨɞɵ ɬɟɯɧɨɥɨɝɢɹ ɦɢɤɪɨɱɢɩɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɜɢɥɚɫɶ ɢ ɧɚɯɨɞɢɬ ɜɫё ɧɨɜɵɟ 

ɨɛɥɚɫɬɢ ɫɜɨɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɢɫɤɚ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɮɥɭɨɩɟɫɰɟɧɬɧɨɣ ɦɟɬɨɞɨɜ ɞɟɬɟɤɰɢɢ, ɬɚɤ ɢ ɜ ɚɞɚɩɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 

ɜɧɟɞɪɟɧɢɹ ɟɟ ɜ ɩɪɚɤɬɢɤɭ. ɉɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɵɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɟɬ ɬɟɯɧɨɥɨɝɢɹ 

ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬ ɞɟɫɹɬɤɨɜ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɟɯɧɨɥɨɝɢɹ ɝɟɥɟɜɵɯ 

ɦɢɤɪɨɱɢɩɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɂɧɫɬɢɬɭɬɟ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ ɢɦ. ɗɧɝɟɥɶɝɚɪɬɚ ɩɨɞ 

ɪɭɤɨɜɨɞɫɬɜɨɦ Ⱥ.Ⱦ. Ɇɢɪɡɚɛɟɤɨɜɚ [183]. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɛɵɥɚ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɢ ɫɨɡɞɚɧɢɢ 

ɦɢɤɪɨɱɢɩɚ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɬɟɪɦɢɧɚɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɢɤɨɛɚɤɬɟɪɢɣ 

ɬɭɛɟɪɤɭɥɟɡɚ [184]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɜɟ ɨɫɧɨɜɧɵɯ ɫɯɟɦɵ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ. ɉɟɪɜɚɹ, ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ, ɩɪɹɦɚɹ ɫɯɟɦɚ, ɨɫɧɨɜɚɧɚ ɧɚ ɝɢɛɪɢɞɢɡɚɰɢɢ 
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ɡɚɪɚɧɟɟ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ, ɡɚɤɪɟɩɥёɧɧɵɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɨɫɢɬɟɥɹ. Ɇɟɬɤɚ ɜ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ȾɇɄ ɨɛɵɱɧɨ ɜɜɨɞɢɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɟё ɚɦɩɥɢɮɢɤɚɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɉɐɊ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɜɟɞɟɧɚ ɢ ɜ ɝɨɬɨɜɵɣ ɉɐɊ-ɩɪɨɞɭɤɬ. ȼɬɨɪɚɹ ɫɯɟɦɚ ɱɚɫɬɨ 

ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɥɢɬɟɪɚɬɭɪɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ «ɫɷɧɞɜɢɱ»-ɝɢɛɪɢɞɢɡɚɰɢɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɧɟɦɟɱɟɧɚɹ ȾɇɄ-ɦɢɲɟɧɶ, ɤɨɬɨɪɚɹ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ, ɚ ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ȾɇɄ-ɞɭɩɥɟɤɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɬɨɪɨɣ «ɞɟɬɟɤɬɢɪɭɸɳɢɣ» ɡɨɧɞ, ɧɟɫɭɳɢɣ 

ɦɟɬɤɭ. Ⱦɚɥɟɟ ɨɛɚ ɫɩɨɫɨɛɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɭɞɭɬ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ. 

3.1. Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɦɟɬɨɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɜɟɫɬɢ ɦɟɬɤɭ ɜ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ȾɇɄ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ 

ɫɩɨɫɨɛɚɦɢ ɜɜɟɞɟɧɢɹ ɦɟɬɤɢ ɹɜɥɹɸɬɫɹ: ɜɤɥɸɱɟɧɢɟ ɦɟɬɤɢ ɜɨ ɜɪɟɦɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ, ɭɞɥɢɧɟɧɢɟ ɫɥɭɱɚɣɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɬɪɚɜɨɤ 

(ɪɟɧɞɨɦ ɩɪɚɣɦɢɪɨɜɚɧɢɹ) ɢ ɧɢɤ-ɬɪɚɧɫɥɹɰɢɹ. 

ȼɜɟɞɟɧɢɟ ɦɟɬɤɢ ɜ ɩɪɨɰɟɫɫɟ ɉЦɊ. ɑɚɫɬɨ ɦɟɬɤɭ ɜɫɬɪɚɢɜɚɸɬ ɜ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ȾɇɄ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨ ɜɪɟɦɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɥɢɦɟɪɚɡɧɨɣ 

ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ (ɉɐɊ), ɜ ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɭɸɬ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɵ, ɧɟɫɭɳɢɟ 

ɦɟɬɤɭ. Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɜ ɫɢɧɬɟɡɢɪɭɟɦɭɸ ɰɟɩɶ ȾɇɄ ɜ ɪɟɚɤɰɢɸ ɜɜɨɞɹɬ 

ɞɟɡɨɤɫɢɰɢɬɨɡɢɧɬɪɢɮɨɫɮɚɬ dCTP, ɤɨɜɚɥɟɧɬɧɨ ɫɜɹɡɚɧɧɵɣ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ ɤɪɚɫɢɬɟɥɟɦ, ɨɛɵɱɧɨ 

Cy3-dCTP [185-187Ж ɢɥɢ Cy5-dCTP [188-190]. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɩɥɨɯɨɝɨ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɦɟɱɟɧɵɯ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɨɣ. Ɋɟɲɟɧɢɟɦ 

ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ɢ ɦɟɬɨɤ 

ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɜɜɟɞɟɧɢɹ ɛɢɨɬɢɧɨɜɨɣ ɦɟɬɤɢ ɜ ȾɇɄ, ɜɦɟɫɬɨ 

ɞɟɡɨɤɫɢɬɢɦɢɞɢɧɬɪɢɮɨɫɮɚɬɚ (dTTP) ɩɪɢɦɟɧɹɸɬ ɦɟɱɟɧɧɵɣ ɛɢɨɬɢɧɨɦ 

ɞɟɡɨɤɫɢɭɪɢɞɢɧɬɪɢɮɨɫɮɚɬ (Biotin-dUTP) [191-193]. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɨɞɧɚɤɨ, ɱɬɨ ɩɨɥɧɚɹ ɡɚɦɟɧɚ 

ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ɧɚ ɢɯ ɦɟɱɟɧɵɟ ɚɧɚɥɨɝɢ ɤɪɢɬɢɱɟɫɤɢ ɫɧɢɠɚɟɬ ɜɵɯɨɞ ɉɐɊ-

ɩɪɨɞɭɤɬɨɜ. ɉɨ ɦɧɟɧɢɸ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ, ɫɨɨɬɧɨɲɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɢ ɦɟɱɟɧɵɯ 

ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɝɟɧɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɦɟɬɤɢ ɢ ɞɨɥɠɧɨ ɩɨɞɛɢɪɚɬɶɫɹ ɷɦɩɢɪɢɱɟɫɤɢ ɞɥɹ ɤɚɠɞɨɣ 

ɪɟɚɤɰɢɢ. ȼ ɬɟɯɧɨɥɨɝɢɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɟɱɟɧɨɣ ȾɇɄ ɜ ɩɪɨɰɟɫɫɟ ɉɐɊ ɜ 

ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɢ ɦɟɱɟɧɵɯ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ 

3:2 [185-188, 194Ж, ɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɬɚɤɠɟ ɫɨɨɬɧɨɲɟɧɢɹ 2:1 Д195, 196] ɢ 1:1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

[190].  
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Ⱦɪɭɝɢɦ ɩɨɞɯɨɞɨɦ ɞɥɹ ɜɜɟɞɟɧɢɹ ɦɟɬɤɢ ɜɨ ɜɪɟɦɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɜ ɩɪɨɰɟɫɫɟ ɉɐɊ 

ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɱɟɧɵɯ ɩɪɚɣɦɟɪɨɜ Д197-199Ж. ɗɬɨɬ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɦɟɱɟɧɨɝɨ ɉɐɊ-

ɩɪɨɞɭɤɬɚ ɨɬɤɪɵɜɚɟɬ ɛɨɥɶɲɢɣ ɩɪɨɫɬɨɪ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɤ – ɦɟɬɤɚɦɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɧɟ 

ɬɨɥɶɤɨ ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ ɤɪɚɫɢɬɟɥɢ, ɪɚɞɢɨɧɭɤɥɢɞɵ ɢ ɛɢɨɬɢɧ, ɧɨ ɬɚɤɠɟ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɦɨɥɟɤɭɥɵ 

– ɱɚɫɬɢɰɵ ɤɨɥɥɨɢɞɧɨɝɨ ɡɨɥɨɬɚ ɢɥɢ ɮɟɪɦɟɧɬɵ. Ɉɞɧɚɤɨ ɫɢɧɬɟɡɢɪɭɟɦɚɹ ɰɟɩɶ ȾɇɄ-ɦɢɲɟɧɢ 

ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɨɞɧɭ ɦɨɥɟɤɭɥɭ ɦɟɬɤɢ, ɱɬɨ ɦɨɠɟɬ ɨɬɪɚɡɢɬɶɫɹ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɍɞɥɢɧɟɧɢɟ ɫɥɭɱɚɣɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɬɪɚɜɨɤ (ɪɟɧɞɨɦ ɩɪɚɣɦɢɪɨɜɚɧɢɟ). Ɇɟɬɨɞ 

ɜɜɟɞɟɧɢɹ ɦɟɬɤɢ ɩɭɬёɦ ɭɞɥɢɧɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɬɪɚɜɨɤ ɨɫɧɨɜɚɧ ɧɚ ɦɟɬɨɞɢɤɟ, 

ɩɪɟɞɥɨɠɟɧɧɨɣ FОТЧЛОЫР ɢ VШРОХЬЭОТЧ ɜ 1983 ɝɨɞɭ ɞɥɹ ɜɫɬɪɚɢɜɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɧɭɤɥɟɨɬɢɞɨɜ ɜ 

ɰɟɩɶ ȾɇɄ Д200Ж. ɉɪɨɜɨɞɢɬɫɹ ɞɟɧɚɬɭɪɚɰɢɹ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɧɚ ɤɢɩɹɳɟɣ ɜɨɞɹɧɨɣ ɛɚɧɟ. Ɂɚɬɟɦ ɧɚ 

ɨɛɨɢɯ ɰɟɩɹɯ ȾɇɄ ɨɬɠɢɝɚɸɬɫɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ ɫɨ ɫɥɭɱɚɣɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɣ. 

Ⱦɥɹ ɭɞɥɢɧɟɧɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɬɪɚɜɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɪɚɝɦɟɧɬ Ʉɥёɧɨɜɚ (ɮɪɚɝɦɟɧɬ ȾɇɄ-

ɩɨɥɢɦɟɪɚɡɵ I, ɥɢɲɟɧɧɵɣ 5’→3’ ɷɤɡɨɧɭɤɥɟɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ 

ɩɨɥɢɦɟɪɚɡɨɣ ɫɢɧɬɟɡɢɪɭɟɦɨɣ ɰɟɩɢ ȾɇɄ) ɢ ɫɦɟɫɶ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɨɜ – ɬɪёɯ «ɯɨɥɨɞɧɵɯ» 

(ɛɟɡ ɦɟɬɤɢ) ɢ ɨɞɧɨɝɨ «ɝɨɪɹɱɟɝɨ» (ɫɨɞɟɪɠɚɳɟɝɨ ɪɚɞɢɨɚɤɬɢɜɧɭɸ ɦɟɬɤɭ) Д201Ж. Ʉɚɠɞɵɣ ɧɚɛɨɪ 

ɫɥɭɱɚɣɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɫɨɞɟɪɠɢɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɞɥɹ ɝɟɤɫɚɦɟɪɨɜ, 

ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɟɬɨɞɟ ɪɟɧɞɨɦ ɩɪɚɣɦɢɪɨɜɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ 4096 ɪɚɡɥɢɱɧɵɯ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ), ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɥɢɧɟɧɢɟ ɥɸɛɨɣ ȾɇɄ-ɦɢɲɟɧɢ Д202].  

ɋɬɪɚɬɟɝɢɹ ɫɨɡɞɚɧɢɹ ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɩɭɬёɦ ɪɟɧɞɨɦ ɩɪɚɣɦɢɪɨɜɚɧɢɹ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɥɭɱɚɣɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ȾɇɄ ɢ ɫɢɧɬɟɡɚ ɤȾɇɄ ɧɚ ɦɚɬɪɢɰɟ ɊɇɄ [203Ж. Ɍɚɤɠɟ 

ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɫɥɟɞɨɜɵɯ ɤɨɥɢɱɟɫɬɜ ɧɟɢɡɜɟɫɬɧɨɣ ȾɇɄ ɢɥɢ ɊɇɄ ɫ ɩɨɦɨɳɶɸ 

ɦɟɬɨɞɚ ɭɞɥɢɧɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɬɪɚɜɨɤ Д202]. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɪɟɧɞɨɦ ɩɪɚɣɦɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɱɢɫɬɨɬɟ ɨɛɪɚɡɰɚ ȾɇɄ-ɦɢɲɟɧɢ. ȼ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɱɢɫɬɨɬɵ ɨɛɪɚɡɰɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɭɞɥɢɧɟɧɢɹ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɧɟɜɵɫɨɤɢɦ. ȾɇɄ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɦɨɠɧɨ ɨɱɢɫɬɢɬɶ ɦɟɬɨɞɨɦ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ.  

ɇɢɤ-ɬɪɚɧɫɥɹɰɢɹ. ɇɚɡɜɚɧɢɹ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜɜɟɞɟɧɢɹ ɦɟɬɤɢ ɨɛɪɚɡɨɜɚɧɨ ɨɬ ɫɥɨɜɚ nick, ɜ 

ɩɟɪɟɪɨɞɟ ɫ ɚɧɝɥɢɣɫɤɨɝɨ ɨɛɨɡɧɚɱɚɸɳɟɝɨ ɪɚɡɪɟɡ. ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ ɨɫɧɨɜɚɧ ɧɚ ɨɛɪɚɡɨɜɚɧɢɢ 

ɨɞɧɨɰɟɩɨɱɟɱɧɵɯ ɪɚɡɪɵɜɨɜ ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄɚɡɵ I ɢ ɫɢɧɬɟɬɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɮɪɚɝɦɟɧɬɚ Ʉɥёɧɨɜɚ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ I, ɤɨɬɨɪɵɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɦɟɱɟɧɵɯ 

ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ɭɞɥɢɧɹɟɬ ɰɟɩɶ ɜ ɦɟɫɬɚɯ ɪɚɡɪɵɜɚ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɜɤɥɸɱɟɧɢɟɦ ɜ ɰɟɩɶ ɦɟɱɟɧɵɯ ɧɭɤɥɟɨɬɢɞɨɜ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ ɦɟɬɤɨɣ, ɜɜɨɞɢɦɨɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɢɤ-ɬɪɚɧɫɥɹɰɢɢ ɹɜɥɹɟɬɫɹ ɛɢɨɬɢɧ Д201Ж. Ⱦɥɹ ɟɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɰɟɩɶ ɢɫɩɨɥɶɡɭɸɬ 
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ɦɟɱɟɧɵɟ ɞɟɡɨɤɫɢɭɪɢɞɢɧɬɪɢɮɨɫɮɚɬɵ (BТШЭТЧ-НUTP) ɢɥɢ ɞɟɡɨɤɫɢɚɞɟɧɢɧɬɪɢɮɨɫɮɚɬɵ (Biotin-

dȺTP).  

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɬɫɹ ɝɢɛɪɢɞɢɡɚɰɢɹ ɩɨɥɭɱɟɧɧɨɣ ɦɟɱɟɧɨɣ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɨɩɪɟɞɟɥёɧɧɨɦ ɩɨɪɹɞɤɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɨɫɢɬɟɥɹ ɢ ɞɟɬɟɤɰɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɞɭɩɥɟɤɫɨɜ ȾɇɄ ɩɨ ɚɤɬɢɜɧɨɫɬɢ ɦɟɬɤɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɹɱɟɣɤɚɯ ɦɢɤɪɨɱɢɩɚ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ 

ȾɇɄ-ɦɢɲɟɧɢ ɢ ɩɪɹɦɨɣ ɫɯɟɦɵ ɚɧɚɥɢɡɚ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɫ 

ɩɨɦɨɳɶɸ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ. ȼɫɟ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɢɤɪɨɱɢɩɵ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɨɫɧɨɜɚɧɵ ɧɚ ɩɪɹɦɨɣ ɫɯɟɦɟ 

ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɢ Д185-188, 194]. Ɋɚɡɪɚɛɨɬɚɧ ȾɇɄ-ɦɢɤɪɨɱɢɩ ɜ ɩɪɨɛɢɪɤɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɢ 

(ESBL/AmpC/carbapenemase DNA analysis, Alere Technologies, Jena, Germany) [204Ж. Ɇɢɤɪɨɱɢɩɵ 

ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (Check-Points ESBL/KPC, Verigene blood culture gram-

negative ɬɟɫɬ), ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 3.3 ɞɚɧɧɨɣ ɪɚɛɨɬɵ, ɬɚɤɠɟ ɫɨɡɞɚɧɵ ɩɨ 

ɩɪɢɧɰɢɩɭ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ. 

3.2. Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ «ɫɷɧɞɜɢɱ» ɫɯɟɦɵ ɢ 
ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

Ɇɟɬɨɞ «ɫɷɧɞɜɢɱ»-ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɫɧɨɜɚɧ ɧɚ ɞɟɬɟɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɞɜɭɦɹ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ ɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɛɟɡ ɦɟɬɤɢ. ȿɝɨ ɩɪɢɧɰɢɩ ɜɩɟɪɜɵɟ ɛɵɥ 

ɨɩɢɫɚɧ ɜ ɪɚɛɨɬɟ Dunn ɢ Hassel ɜ 1977 ɝɨɞɭ. Ɉɞɢɧ ɡɨɧɞ, ɧɟɦɟɱɟɧɧɵɣ, ɢɦɦɨɛɢɥɢɡɨɜɚɧ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɧɨɫɢɬɟɥɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɢɡ ɪɚɫɬɜɨɪɚ, 

ɩɨɷɬɨɦɭ ɜ ɥɢɬɟɪɚɬɭɪɟ ɱɚɫɬɨ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ «ɭɥɚɜɥɢɜɚɸɳɢɣ» ɡɨɧɞ. Ⱦɪɭɝɨɣ ɡɨɧɞ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɣ «ɞɟɬɟɤɬɢɪɭɸɳɢɣ», ɫɨɞɟɪɠɢɬ ɦɟɬɤɭ ɢ ɫɥɭɠɢɬ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɞɭɩɥɟɤɫɨɜ. ɋɯɟɦɚ ɦɟɬɨɞɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 17. 

 

 

Ɋɢɫ. 17. ɉɪɢɧɰɢɩ «ɫɷɧɞɜɢɱ»-ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɟ. 
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«ɋɷɧɞɜɢɱ»-ɝɢɛɪɢɞɢɡɚɰɢɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɥɢɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɞɥɹ ɞɟɬɟɤɰɢɢ 

ɊɇɄ ɛɚɤɬɟɪɢɣ Д205-209Ж, ɞɪɨɠɠɟɣ Д210Ж, ɦɨɪɫɤɨɝɨ ɩɥɚɧɤɬɨɧɚ Д211Ж ɢ ɜɨɞɨɪɨɫɥɟɣ Д212, 213]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ «ɫɷɧɞɜɢɱ» ɦɟɬɨɞɚ ɞɥɹ ɚɧɚɥɢɡɚ ɦɚɥɨɭɫɬɨɣɱɢɜɵɯ ɰɟɩɟɣ ɊɇɄ ɨɛɭɫɥɨɜɥɟɧɨ 

ɩɨɜɵɲɟɧɢɟɦ ɫɬɚɛɢɥɶɧɨɫɬɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɞɭɩɥɟɤɫɨɜ.  

Ⱦɥɹ ɚɧɚɥɢɡɚ ɦɊɇɄ ɜ ɪɚɛɨɬɟ, ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ Barken ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ, ɩɨɦɢɦɨ ɜɬɨɪɨɝɨ 

ɡɨɧɞɚ ɜɜɨɞɹɬɫɹ ɟɳё 4 «ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ» ɡɨɧɞɚ. Ɇɚɬɪɢɱɧɚɹ ɊɇɄ ɨɞɧɨɜɪɟɦɟɧɧɨ ɝɢɛɪɢɞɢɡɭɟɬɫɹ 

ɫ «ɭɥɚɜɥɢɜɚɸɳɢɦɢ» ɡɨɧɞɚɦɢ, ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɝɧɢɬɧɵɯ ɱɚɫɬɢɰ, ɢ 

«ɞɟɬɟɤɬɢɪɭɸɳɢɦɢ» ɡɨɧɞɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɦɟɬɤɭ. ɇɚ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɦɊɇɄ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ 

«ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ ɜ ɩɨɡɢɰɢɹɯ, ɫɨɫɟɞɧɢɯ ɤ ɫɚɣɬɭ ɢɯ ɫɜɹɡɵɜɚɧɢɹ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɝɢɛɪɢɞɢɡɭɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ» ɡɨɧɞɵ – ɤɨɪɨɬɤɢɟ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ. ɋɨɨɛɳɚɟɬɫɹ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ 

ɜɨɡɪɚɫɬɚɟɬ. Ⱥɜɬɨɪɵ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ «ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ» ɡɨɧɞɨɜ ɫɨɫɬɨɢɬ ɜ 

ɫɧɢɠɟɧɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɫɬɟɪɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɝɧɢɬɧɨɣ ɱɚɫɬɢɰɵ Д205].  

ȼ 2014 ɝɨɞɭ Ueno ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɩɢɫɚɥɢ ɧɨɜɵɣ ɜɚɪɢɚɧɬ ɦɢɤɪɨɱɢɩɚ «ɫɷɧɞɜɢɱ» ɮɨɪɦɚɬɚ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɤɪɨ-ɊɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ɍ4 ȾɇɄ-ɥɢɝɚɡɵ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ligase-assisted 

sandwich hybridization (LASH) ɚɧɚɥɢɡ Д214Ж. ɋɬɚɧɞɚɪɬɧɵɣ «ɫɷɧɞɜɢɱ» ɚɧɚɥɢɡ ɬɪɭɞɧɨ ɩɪɢɦɟɧɢɬɶ ɤ 

ɦɢɤɪɨɊɇɄ ɢɡ-ɡɚ ɟё ɦɚɥɵɯ ɪɚɡɦɟɪɨɜ (ɞɥɢɧɚ 22 ɧɩ). ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɹɟɬɫɹ 

«ɫɷɧɞɜɢɱ» ȾɇɄ-ɦɢɤɪɨɱɢɩ ɫɨɜɦɟɫɬɧɨ ɫ ɥɢɝɚɡɧɨɣ ɪɟɚɤɰɢɟɣ. «ɍɥɚɜɥɢɜɚɸɳɢɣ» ɡɨɧɞ, 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɣ ɱɚɫɬɢ ɦɢɤɪɨɊɇɄ, ɢɦɦɨɛɢɥɢɡɨɜɚɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɤɥɹɧɧɨɝɨ ɧɨɫɢɬɟɥɹ, 

«ɞɟɬɟɤɬɢɪɭɸɳɢɣ» ɡɨɧɞ ɫɨɞɟɪɠɢɬ ɲɩɢɥɶɤɭ, ɤɨɬɨɪɚɹ ɧɟɫɟɬ ɮɥɭɨɪɟɫɰɟɧɬɧɭɸ ɦɟɬɤɭ, ɢ 

ɤɨɦɩɥɟɦɟɧɬɚɪɟɧ 3’ɤɨɧɰɭ ɦɢɤɪɨɊɇɄ. Ⱥɧɚɥɢɡɢɪɭɟɦɚɹ ɦɢɤɪɨɊɇɄ ɝɢɛɪɢɞɢɡɭɟɬɫɹ ɫ ɨɛɨɢɦɢ 

ɡɨɧɞɚɦɢ, ɨɛɪɚɡɭɹ ɞɜɨɣɧɭɸ ɫɩɢɪɚɥɶ ɫ ɪɚɡɪɵɜɚɦɢ. Ɉɛɚ ɡɨɧɞɚ ɫɨɞɟɪɠɚɬ ɮɨɫɮɚɬɧɭɸ ɝɪɭɩɩɭ ɧɚ 

5’ɤɨɧɰɟ ɢ ɝɢɞɪɨɤɫɢɥ ɧɚ 3’ɤɨɧɰɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ Ɍ4 ȾɇɄ-ɥɢɝɚɡɟ ɫɲɢɬɶ 5’ɤɨɧɟɰ 

«ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɡɨɧɞɚ ɫ 3’ɤɨɧɰɨɦ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ, ɚ ɬɚɤɠɟ 5’ɤɨɧɟɰ 

«ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ ɫ 3’ɤɨɧɰɨɦ ɦɢɤɪɨɊɇɄ. Ʉɚɤ ɫɨɨɛɳɚɟɬɫɹ ɚɜɬɨɪɚɦɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ Ɍ4 

ȾɇɄ-ɥɢɝɚɡɵ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɯɨɞ ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜ 50000 ɪɚɡ, ɩɨɡɜɨɥɹɹ ɨɩɪɟɞɟɥɹɬɶ 

ɦɢɤɪɨɊɇɄ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 30 ɮɆ –30ɩɆ Д214]. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɫɬɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɦɨɠɟɬ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɩɪɚɤɬɢɤɟ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɢɤɪɨɮɥɸɢɞɧɨɝɨ ȾɇɄ-ɱɢɩɚ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɤɪɨɊɇɄ, ɤɨɬɨɪɭɸ ɫɥɨɠɧɨ ɩɨɦɟɬɢɬɶ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ ɤɪɚɫɢɬɟɥɟɦ ɢ ɡɚɬɟɦ 

ɩɪɨɜɟɫɬɢ ɨɱɢɫɬɤɭ. Lizuka ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɬɦɟɬɢɥɢ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» 

ɡɨɧɞɨɜ, ɦɟɱɟɧɧɵɯ ɪɚɡɥɢɱɧɵɦɢ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦɢ ɤɪɚɫɢɬɟɥɹɦɢ, ɩɨɡɜɨɥɹɟɬ ɞɟɬɟɤɬɢɪɨɜɚɬɶ 

ɨɬɞɟɥɶɧɨ ɝɨɦɨɥɨɝɢɱɧɵɟ ɦɢɤɪɨɊɇɄ Д215Ж. ȼɟɫɶ «ɫɷɧɞɜɢɱ» ɚɧɚɥɢɡ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɡɚ 3 ɱɚɫɚ, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ ɚɧɚɥɢɡ ɦɢɤɪɨɊɇɄ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɫɯɟɦɵ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɧɢɦɚɟɬ ɜɟɫɶ ɞɟɧɶ (24 ɱɚɫɚ). 
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Ɍɚɤɠɟ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɨ ɩɪɢɦɟɧɟɧɢɢ ɦɟɬɨɞɚ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ «ɫɷɧɞɜɢɱ» 

ɜɚɪɢɚɧɬɟ ɞɥɹ ɩɪɹɦɨɝɨ ɚɧɚɥɢɡɚ ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɤɥɟɬɨɱɧɵɯ ɥɢɡɚɬɨɜ [210Ж. Ⱦɭɩɥɟɤɫ, ɩɨɥɭɱɟɧɧɵɣ 

ɩɨɫɥɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɨɥɟɤɭɥɵ ɊɇɄ-ɦɢɲɟɧɢ c «ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦ» ɡɨɧɞɚɦɢ, 

ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ ɩɚɪɚɦɚɝɧɢɬɧɵɦ ɱɚɫɬɢɰɚɦ, ɩɨɤɪɵɬɵɦ ɫɬɪɟɩɬɚɜɢɞɢɧɨɦ ɱɟɪɟɡ ɦɟɱɟɧɧɵɟ 

ɛɢɨɬɢɧɨɦ «ɭɥɚɜɥɢɜɚɸɳɢɟ» ɡɨɧɞɵ. Ⱦɟɬɟɤɰɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɴɸɝɚɬɚ ɚɧɬɢɬɟɥ ɫ ɳɟɥɨɱɧɨɣ ɮɨɫɮɚɬɚɡɨɣ, ɤɨɬɨɪɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 

«ɞɟɬɟɤɬɢɪɭɸɳɢɦ» ɡɨɧɞɨɦ, ɦɟɱɟɧɧɵɦ ɞɢɝɨɤɫɟɝɢɧɢɧɨɦ Д208, 210]. 

«ɋɷɧɞɜɢɱ»-ɝɢɛɪɢɞɢɡɚɰɢɸ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬ ɢ ɞɥɹ ɚɧɚɥɢɡɚ ȾɇɄ. ȼɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ ɡɨɧɞɚ, 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɝɨ ɞɪɭɝɨɦɭ ɭɱɚɫɬɤɭ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɝɟɧɨɜ. Ɉɛɴɟɤɬɵ ɩɪɢɦɟɧɟɧɢɹ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ȾɇɄ ɜ «ɫɷɧɞɜɢɱ» ɜɚɪɢɚɧɬɟ ɬɚɤɠɟ ɪɚɡɧɨɨɨɛɪɚɡɧɵ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ȾɇɄ ɛɚɤɬɟɪɢɣ Д216, 217], ɜɢɪɭɫɨɜ [218, 219] ɢ ɝɟɧɨɦɧɨɣ ȾɇɄ 

ɱɟɥɨɜɟɤɚ Д220-222Ж. Ɍɚɤɠɟ Liu ɢ ɫɨɬɪɭɞɧɢɤɢ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ «ɫɷɧɞɜɢɱ»-

ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ  

ɩɨɜɵɲɟɧɢɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɚɧɚɥɢɡɚ Д223Ж. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɜɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ ɡɨɧɞɚ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɨɩɪɟɞɟɥɹɟɦɨɣ ȾɇɄ Д218-222].  

Ɇɟɬɨɞ «ɫɷɧɞɜɢɱ» ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɬɤɪɵɜɚɟɬ ɩɪɨɫɬɨɪ ɞɥɹ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɜɚɪɢɚɧɬɨɜ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɝɧɢɬɧɵɯ ɱɚɫɬɢɰ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ Д205, 224Ж, ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ Д208, 210Ж, ɯɟɦɢɥɸɦɢɧɢɫɰɟɧɬɧɨɣ Д218Ж ɢɥɢ 

ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ. 

Pioch ɢ ɫɨɬɪɭɞɧɢɤɢ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɛɢɨɬɢɧɢɥɢɪɨɜɚɧɧɵɣ «ɭɥɚɜɥɢɜɚɸɳɢɣ» 

ɡɨɧɞ, ɤɨɬɨɪɵɣ ɞɚɥɟɟ ɫɜɹɡɵɜɚɥɫɹ ɫ ɦɚɝɧɢɬɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɩɨɤɪɵɬɵɦɢ ɫɬɪɟɩɬɚɜɢɞɢɧɨɦ, ɢ ɞɜɚ 

«ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɚ. Ⱥɜɬɨɪɵ ɪɚɛɨɬɵ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» 

ɡɨɧɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɢ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɟɬɟɤɰɢɢ Д209].  

Ɍɚɤɠɟ ɨɩɢɫɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɫɷɧɞɜɢɱ» ɝɢɛɪɢɞɢɡɚɰɢɢ ɫɨɜɦɟɫɬɧɨ ɫ ɥɢɩɚɡɚɦɢ Д224]. 

Ɇɚɝɧɢɬɧɵɟ ɱɚɫɬɢɰɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɩɪɟ-ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢ ɪɚɡɞɟɥɟɧɢɹ ɪɟɚɝɟɧɬɨɜ. 

«ɍɥɚɜɥɢɜɚɸɳɢɟ» ɡɨɧɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɝɧɢɬɧɵɯ ɱɚɫɬɢɰ ɮɢɤɫɢɪɨɜɚɥɢ ȾɇɄ-ɦɢɲɟɧɶ, ɚ 

ɜɦɟɫɬɟ ɫ ɧɟɣ ɢ ɦɟɱɟɧɧɵɣ ɛɢɨɬɢɧɨɦ «ɞɟɬɟɤɬɢɪɭɸɳɢɣ» ɡɨɧɞ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ. Ⱦɚɥɟɟ ɜ 

ɞɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɱɟɪɟɡ ɫɬɪɟɩɬɚɜɢɞɢɧɨɜɵɣ ɥɢɧɤɟɪ ɜɜɨɞɢɥɚɫɶ ɥɢɩɚɡɧɚɹ ɦɟɬɤɚ. Ʌɢɩɚɡɵ 

ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɝɨɫɹ ɦɨɧɨɫɥɨɹ ɚɥɤɢɥɬɢɨɥɨɜ ɧɚ ɡɨɥɨɬɨɦ ɷɥɟɤɬɪɨɞɟ, 

ɫɨɞɟɪɠɚɳɟɦ ɜɧɭɬɪɟɧɧɸɸ ɷɮɢɪɧɭɸ ɝɪɭɩɩɭ ɢ ɤɨɧɰɟɜɨɣ ɮɟɪɪɨɰɟɧ ɜ ɤɚɱɟɫɬɜɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɦɟɬɤɢ ɞɥɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɢ ȾɇɄ-ɞɭɩɥɟɤɫɚ. Ʌɢɩɚɡɚ, 

ɩɪɢɫɭɬɫɬɜɭɸɳɚɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɝɨɫɹ ɦɨɧɨɫɥɨɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɪɚɫɳɟɩɥɹɥɚ 
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ɷɮɢɪɵ, ɜɵɫɜɨɛɨɠɞɚɹ ɮɟɪɪɨɰɟɧ, ɱɬɨ ɩɪɢɜɨɞɢɥɨ ɤ ɩɨɧɢɠɟɧɢɸ ɢɡɦɟɪɹɟɦɨɝɨ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ 

ɫɢɝɧɚɥɚ. Cɨɜɦɟɳɟɧɢɟ ɫɬɪɚɬɟɝɢɢ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɫ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ 

ɞɟɬɟɤɰɢɟɣ ɩɨɡɜɨɥɢɥɨ ɩɪɨɜɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ȾɇɄ ɧɚ ɭɪɨɜɧɟ 20 ɚɬɬɨɦɨɥɶ Д224]. 

3.3. Ɇɟɬɨɞɵ ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ȼ 2010 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ Check-Points ɪɚɡɪɚɛɨɬɚɧ ȾɇɄ-ɦɢɤɪɨɱɢɩ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Check-

Points ESBL/KPC (Check-Points, Wageningen, ɇɢɞɟɪɥɚɧɞɵ) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ȻɅɊɋ (TEM, SHV, 

CTX-M) ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ KPC [225]. ȼ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɥɢɝɚɡɧɨɣ ɪɟɚɤɰɢɢ (multiplex ligation detection reaction). ɂɫɩɨɥɶɡɭɸɬ ɞɜɚ ɡɨɧɞɚ – 

ɨɞɢɧ ɤɨɪɨɬɤɢɣ – ɫɨɞɟɪɠɢɬ ɦɢɲɟɧɶ-ɫɩɟɰɢɮɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɩɪɚɣɦɟɪ ɞɥɹ ɉɐɊ; 

ɜɬɨɪɨɣ – ɞɥɢɧɧɵɣ – ɫɨɫɬɨɢɬ ɢɡ ɞɪɭɝɨɣ ɦɢɲɟɧɶ-ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜɬɨɪɨɝɨ 

ɩɪɚɣɦɟɪɚ ɢ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ZIP-ɤɨɞɚ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɣ ɭɧɢɤɚɥɶɧɨɦɭ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ). Ⱦɜɚ ɡɨɧɞɚ ɥɢɝɢɪɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɪɢ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ. ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɫɩɚɪɟɧɧɵɯ ɨɫɧɨɜɚɧɢɣ ɥɢɝɚɡɧɨɣ ɪɟɚɤɰɢɢ ɧɟ 

ɩɪɨɢɫɯɨɞɢɬ, ɡɨɧɞɵ ɨɫɬɚɸɬɫɹ ɧɟɫɜɹɡɚɧɧɵɦɢ. Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɬɫɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɐɊ ɫ ɨɞɧɨɣ ɩɚɪɨɣ ɩɪɚɣɦɟɪɨɜ (35 ɰɢɤɥɨɜ, ɭɞɥɢɧɟɧɢɟ ɩɪɢ 55◦C) ɢ 

ɝɢɛɪɢɞɢɡɚɰɢɹ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ɦɢɤɪɨɱɢɩɚ. Ⱦɟɬɟɤɰɢɹ ɞɭɩɥɟɤɫɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɛɢɨɬɢɧɨɜɨɣ ɦɟɬɤɢ ɧɚ 5’ɤɨɧɰɟ ɨɞɧɨɝɨ ɢɡ ɩɪɚɣɦɟɪɨɜ Д225]. Ɇɟɬɨɞ 

ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ ɝɟɧɵ 4 ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ 119 ɨɛɪɚɡɰɚɯ ɢɡ 125. Ɉɞɧɚɤɨ ɷɬɨɬ 

ɦɢɤɪɨɱɢɩ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɬɢɩɚ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC), ɢ ɧɟ 

ɜɤɥɸɱɚɟɬ ɡɨɧɞɵ ɞɥɹ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D. ȼ 2011 

ɝɨɞɭ ɬɟɦɢ ɠɟ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧ ɤɨɦɦɟɪɱɟɫɤɢɣ Check-MDR CT102 ȾɇɄ-ɦɢɤɪɨɱɢɩ 

(Check-Points Health B.V., Wageningen, ɇɢɞɟɪɥɚɧɞɵ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɝɟɧɵ ȻɅɊɋ 

(SHV, TEM, CTX-M) ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ (IMP, VIM, KPC, NDM, 

OXA-48) [226, 227Ж. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ Check-MDR CT102 ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 144 ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɤɭɥɶɬɭɪ ɤɪɨɜɢ Д226, 227Ж. Ɇɟɬɨɞ, ɤɚɤ ɫɨɨɛɳɚɟɬɫɹ, 

ɢɦɟɟɬ 100% ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɫɥɟɞɭɟɦɵɯ ɝɟɧɨɜ ɢ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɬɨɱɧɭɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ȻɅɊɋ ɩɪɢ ɷɤɫɬɪɚɤɰɢɢ ȾɇɄ ɢɡ 

ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ, ɛɚɤɬɟɪɢɣ ɫɟɦɟɣɫɬɜɚ Pseudomonas ɢ ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ. Ɉɞɧɚɤɨ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ȾɇɄ-ɦɢɤɪɨɱɢɩ ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɱɥɟɧɨɜ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae, 

ɩɨɫɤɨɥɶɤɭ ɦɧɨɝɨ ɜɚɠɧɵɯ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɧɟɮɟɪɦɟɧɬɢɪɭɸɳɢɦɢ 

ɛɚɤɬɟɪɢɹɦɢ, ɬɚɤɢɯ ɤɚɤ ɤɥɚɫɬɟɪɵ ɈɏȺ-23, ɈɏȺ-24 ɢ ɈɏȺ-58, ɧɟ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ Д140]. 

Ɍɚɤɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɨɲɢɛɤɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-48 ɢ KPC [228Ж. Ȼɨɥɟɟ 
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ɩɨɡɞɧɹɹ ɜɟɪɫɢɹ Check-MDR CT102, Check-MDR CT103 ɜɤɥɸɱɚɟɬ ɡɨɧɞɵ ɞɥɹ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡ IMP, VIM, KPC, NDM, GIM, SPM, OXA-23, ɈɏȺ-24, ɈɏȺ-58, OXA-48, 

ɪɚɡɥɢɱɧɵɯ ȻɅɊɋ ɢ ɝɟɧɨɜ AmpC ɢ ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ 188 ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɨɛɪɚɡɰɚɯ ɝɪɚɦ-

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ (149 Enterobacteriaceae, 28 Pseudomonas spp., 8 Acinetobacter spp. ɢ 2 

Aeromonas spp.). Ɇɟɬɨɞ ɩɨɤɚɡɚɥ ɯɨɪɨɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɷɬɢɯ 

ɮɟɪɦɟɧɬɨɜ Д168]. ɉɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ ɞɚɧɧɨɝɨ ɦɢɤɪɨɱɢɩɚ Check-MDR CT103 XL (ɞɨɛɚɜɥɟɧɵ 

ɡɨɧɞɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ȻɅɊɋ blaBEL, blaPER, blaVEB ɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ blaGES) 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 223 ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɝɪɚɦɦɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɛɚɤɬɟɪɢɣ. Ɉɫɨɛɨ ɨɬɦɟɱɟɧɚ ɫɥɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɦɟɬɚɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɝɪɭɩɩɵ IMP (ɜ 6 

ɢɡ 10 ɫɥɭɱɚɟɜ ɧɚɛɥɸɞɚɥɫɹ ɫɢɝɧɚɥ, ɧɚ ɭɪɨɜɧɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɞɥɹ ɞɟɬɟɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ) [229]. 

ȼ 2014 ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɢ ɚɩɪɨɛɢɪɨɜɚɧ ɤɨɦɦɟɪɱɟɫɤɢɣ ɦɢɤɪɨɱɢɩ Verigene blood culture 

gram-negative ɬɟɫɬ (BC-GN) (Nanosphere, Nortbrook, IL) [230Ж. Ɉɧ ɫɩɨɫɨɛɟɧ ɨɩɪɟɞɟɥɹɬɶ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɭ ɪɚɡɥɢɱɧɵɯ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɲɬɚɦɦɨɜ (Escherichia coli, 

Shigella spp., Klebsiella pneumoniae, Klebsiella oxytoca, Pseudomonas aeruginosa, 

Acinetobacter spp., Proteus spp., Citrobacter spp., Enterobacter spp.), ɜɤɥɸɱɚɹ 6 ɞɟɬɟɪɦɢɧɚɧɬ 

ɭɫɬɨɣɱɢɜɨɫɬɢ (KPC, NDM, VIM, IMP, OXA) ɧɚɩɪɹɦɭɸ ɢɡ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɤɪɨɜɢ. 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɫɬɚɜɢɥɚ 96,7% ɢ 100% 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɞɧɚɤɨ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɜ ɫɦɟɫɢ ɪɚɡɥɢɱɧɵɯ ɛɚɤɬɟɪɢɣ ɛɵɥɚ 

ɧɟɷɮɮɟɤɬɢɜɧɨɣ Д146].  

ȼ 2012 ɝɨɞɭ ɝɪɭɩɩɚ Peter ɪɚɡɪɚɛɨɬɚɥɚ ȾɇɄ-ɦɢɤɪɨɱɢɩ ɧɚ ɫɬɟɤɥɟ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɨɣ 

ɞɥɹ ɬɢɩɢɪɨɜɚɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ KPC ɜ ɦɨɱɟ ɩɚɰɢɟɧɬɨɜ [231Ж. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɦɢɤɪɨɱɢɩɚ 

ɩɪɨɜɨɞɢɥɢ ɧɚ ɦɨɞɟɥɶɧɵɯ ɨɛɪɚɡɰɚɯ ɦɨɱɢ, ɜ ɤɨɬɨɪɵɟ ɢɫɤɭɫɫɬɜɟɧɧɨ ɜɜɨɞɢɥɢ ɤɥɟɬɤɢ ɭɫɬɨɣɱɢɜɵɯ 

K. ɪneumoniae. ȼ 2013 ɝɨɞɭ Dally ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɫɨɡɞɚɥɢ ȾɇɄ-ɦɢɤɪɨɱɢɩ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɟɬɟɪɦɢɧɚɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ Acinetobacter baumannii [232Ж. Ⱥɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ ɩɪɨɜɨɞɢɥɚɫɶ ɜ 

ɩɪɨɰɟɫɫɟ 3 ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ ɉɐɊ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ. ȾɇɄ-

ɦɢɤɪɨɱɢɩ ɫɨɫɬɨɹɥ ɢɡ 322 ɡɨɧɞɨɜ, ɧɚɧɟɫɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɟɤɥɹɧɧɨɝɨ ɧɨɫɢɬɟɥɹ. 

Ƚɢɛɪɢɞɢɡɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɩɪɢ 58°ɋ, ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɞɭɩɥɟɤɫɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɫɤɚɧɟɪ. Ⱥɜɬɨɪɵ ɫɨɨɛɳɚɸɬ ɨ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ, ɞɚɧɧɵɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɬɟɫɬɨɜ ɢ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɉɐɊ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɫɜɹɡɢ ɫɨ ɫɬɪɟɦɢɬɟɥɶɧɵɦ ɝɥɨɛɚɥɶɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɢɯ 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɪɚɫɳɟɩɥɹɬɶ ɜɫɟ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ, ɚ ɬɚɤɠɟ ɱɚɫɬɨɣ ɫɨɜɦɟɫɬɧɨɣ 

ɷɤɫɩɪɟɫɫɢɟɣ ɫ ɝɟɧɚɦɢ ȻɅɊɋ ɢ ɝɟɧɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɞɪɭɝɢɦ ȺȻɉ, ɱɪɟɡɜɵɱɚɣɧɨ ɧɟɨɛɯɨɞɢɦ 

ɬɨɱɧɵɣ, ɛɵɫɬɪɵɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɜɵɹɜɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ. 

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 

ɦɭɥɶɬɢɚɧɚɥɢɡɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɪɟɞɟɥɹɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɫɨɟɞɢɧɟɧɢɣ ɜ ɨɞɧɨɦ 

ɚɧɚɥɢɡɟ. Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɥɢɱɢɢ ɝɟɧɨɜ 

ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ (6-8 ɱɚɫɨɜ ɩɪɨɬɢɜ 24-72 ɱɚɫɨɜ ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ). ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɝɟɧɨɬɢɩɢɱɟɫɤɢɯ ɬɟɫɬɨɜ ɪɚɜɧɚ 

100%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɷɬɢ ɡɧɚɱɟɧɢɹ ɥɟɠɚɬ ɜ ɞɢɚɩɚɡɨɧɟ 70-100%.  

ɇɟɨɛɯɨɞɢɦɭɸ ɦɭɥɶɬɢɩɥɟɤɫɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɦɟɬɨɞ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ, ɩɨɫɤɨɥɶɤɭ ɨɧ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɟɧɨɜ ɡɚ ɤɨɪɨɬɤɨɟ 

ɜɪɟɦɹ. ɋɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɩɪɢ ɷɬɨɦ ɛɨɥɟɟ ɧɢɡɤɚɹ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɫɨɤɨɩɪɨɰɟɫɫɢɜɧɵɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟɦ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ȼɪɟɦɹ ɩɥɚɧɢɪɨɜɚɧɢɹ 

ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɜ 2009-2010 ɝɝ. ɫɨɜɩɚɥɨ ɫ ɢɧɬɟɪɟɫɨɦ ɜɨ ɜɫɟɦ ɦɢɪɟ ɤ ɬɟɯɧɨɥɨɝɢɹɦ ɦɭɥɶɬɢɚɧɚɥɢɡɚ 

ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ. Ʉɨɥɢɱɟɫɬɜɨ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɛɚɤɬɟɪɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɥɨ 

ɜɨɡɦɨɠɧɨɫɬɹɦ ɬɟɯɧɨɥɨɝɢɢ ɬɚɤɢɯ ɦɢɤɪɨɱɢɩɨɜ. Ɇɟɬɨɞɚ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤ ɷɬɨɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟ ɛɵɥɨ. 

ȼ ɧɚɲɟɣ ɥɚɛɨɪɚɬɨɪɢɢ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɢɧɰɢɩ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɢ ɞɥɹ 

ɦɢɤɪɨɱɢɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɨɤɫɢɞɚɡɵ ɯɪɟɧɚ ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɟɝɨ ɜɵɫɨɤɚɹ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɧɨɝɨ ɤɥɚɫɫɚ Ⱥ. Ʉ 

ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɞɟɬɟɤɰɢɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ 

ɪɟɝɢɫɬɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɞɟɬɟɤɰɢɟɣ.  

ɍɱɢɬɵɜɚɹ ɜɚɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɭ ɜɨɡɛɭɞɢɬɟɥɟɣ ɢɧɮɟɤɰɢɨɧɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɰɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɚ ɢ ɬɟɯɧɨɥɨɝɢɢ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɫ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ ɞɥɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ A, B ɢ D. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɪɚɛɨɬɵ ɹɜɥɹɥɢɫɶ:  

 ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɟɡ ɦɟɬɤɢ, 
ɚ ɬɚɤɠɟ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ; 
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 ɪɚɡɪɚɛɨɬɤɚ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 
ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (ɌȿɆ, SHV, CTX-M 
ɬɢɩɨɜ); 

 ɪɚɡɪɚɛɨɬɤɚ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ: ɩɪɹɦɨɣ ɫɯɟɦɵ ɢ ɫɷɧɞɜɢɱ-
ɝɢɛɪɢɞɢɡɚɰɢɢ;  

 ɪɚɡɪɚɛɨɬɤɚ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɬɞɟɥɶɧɨ ɢ 
ɫɨɜɦɟɫɬɧɨ ɫ ɧɚɢɛɨɥɟɟ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɦɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɤɥɚɫɫɚ Ⱥ (ɌȿɆ, SHV, CTX-M ɬɢɩɨɜ). 
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ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺə ɑȺɋɌɖ 

ȽɅȺȼȺ 4. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 

4.1. Ɋɟɚɝɟɧɬɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɋɟɚɝɟɧɬɵ 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɵ: ɞɟɡɨɤɫɢɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɵ, Taq 

ȾɇɄ ɩɨɥɢɦɟɪɚɡɚ, ȾɇɄ ɦɚɪɤɟɪɵ ɫ ɞɥɢɧɨɣ 50-1031 ɩ.ɧ., ȾɇɄɚɡɚ I, dUTP-16-ɛɢɨɬɢɧ (ȾɇɄ-ɫɢɧɬɟɡ, 

Ɋɨɫɫɢɹ); ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ ɄAPA2G Fast ɢɥɢ KAPA2G Fast HotStart (KAPA Biosystems, ɋɒȺ), 

ɩɟɪɨɤɫɢɞɚɡɚ ɤɨɪɧɟɣ ɯɪɟɧɚ (ɉɏ), Rz=3,0 (əɪɢɧɜɟɫɬ, Ɋɨɫɫɢɹ); ɪɟɤɨɦɛɢɧɚɧɬɧɵɣ ɫɬɪɟɩɬɚɜɢɞɢɧ 

(«ɂɦɬɟɤ», Ɋɨɫɫɢɹ), 3,3’,5,5’-ɬɟɬɪɚɦɟɬɢɥɛɟɧɡɢɞɢɧ (ɌɆȻ),  1-ɷɬɢɥ-3-(3-

ɞɢɦɟɬɢɥɚɦɢɧɨɩɪɨɩɢɥ)ɤɚɪɛɨɞɢɢɦɢɞ (ɗȾɄ), N-ɝɢɞɪɨɤɫɢɫɭɤɰɢɧɢɦɢɞ (NHS), ɚɝɚɪɨɡɚ, ɷɬɚɧɨɥɚɦɢɧ, 

ɛɵɱɢɣ ɫɵɜɨɪɨɬɨɱɧɵɣ ɚɥɶɛɭɦɢɧ, ɤɚɡɟɢɧ, ɞɟɤɫɬɪɚɧɫɭɥɶɮɚɬ ɧɚɬɪɢɹ (Ɇr = 8000), ɰɢɬɪɚɬ ɧɚɬɪɢɹ, 

ɰɢɬɪɚɬ ɤɚɥɢɹ (“Sigma”, ɋɒȺ); Ɍɜɢɧ 20 ("Ferak Berlin", Ƚɟɪɦɚɧɢɹ); ɞɨɞɟɰɢɥɫɭɥɶɮɚɬ ɧɚɬɪɢɹ 

(SDS) (“Serva”, Ƚɟɪɦɚɧɢɹ); ɬɪɢɬɨɧ ɏ-100, ("Pharmacia",  ɒɜɟɰɢɹ ), ɝɢɞɪɨɨɤɢɫɶ ɧɚɬɪɢɹ, 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɥɢ ɧɚɬɪɢɹ ɢ ɤɚɥɢɹ, ɬɪɢɫ(ɝɢɞɪɨɤɫɢɦɟɬɢɥ)-ɚɦɢɧɨɦɟɬɚɧ, ɗȾɌȺ, 

ɞɢɦɟɬɢɥɮɨɪɦɚɦɢɞ (ȾɆɎȺ), ɞɢɦɟɬɢɥɦɭɥɶɮɨɤɫɢɞ (ȾɆɋɈ), ɛɪɨɦɢɫɬɵɣ ɷɬɢɞɢɣ (ɏɟɥɢɤɨɧ, 

Ɋɨɫɫɢɹ), ɩɟɪɨɤɫɢɞ ɜɨɞɨpɨɞɚ 30% ("Chemapol", ɑɟɯɨɫɥɨɜɚɤɢɹ); ɥɢɦɨɧɧɚɹ ɤɢɫɥɨɬɚ ɦɨɧɨɝɢɞpɚɬ 

(“Lachema”, ɑɟɯɨɫɥɨɜɚɤɢɹ); ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (ɥɟɞɹɧɚɹ), ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɫɨɥɹɧɚɹ ɢ ɫɟɪɧɚɹ 

ɤɢɫɥɨɬɵ ("ɏɢɦɦɟɞ" Ɋɨɫɫɢɹ), ɷɬɚɧɨɥ (“Ɇɨɫɪɟɚɤɬɢɜ”, Ɋɨɫɫɢɹ).  

Ɇɟɦɛɪɚɧɧɵɟ ɧɨɫɢɬɟɥɢ «BioTrace NT» (ɧɢɬɪɨɰɟɥɥɸɥɨɡɚ) («Pall Corporation», CɒȺ). 24- 

ɢ 384-ɥɭɧɨɱɧɵɟ ɩɨɥɢɫɬɢɪɨɥɨɜɵɟ ɩɥɚɧɲɟɬɵ (Greiner bio-one, Ƚɟɪɦɚɧɢɹ).  

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɪɚɣɦɟɪɵ ɞɥɹ ɉɐɊ ɢ ɚɦɢɧɨ-ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɨɧɞɵ, ɤɨɧɬɪɨɥɶɧɵɟ ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɟ» ɡɨɧɞɵ, ɦɟɱɟɧɧɵɟ ɛɢɨɬɢɧɨɦ, ɛɵɥɢ 

ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɮɢɪɦɨɣ ɋɢɧɬɨɥ (Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ). 

Ɉɛɪɚɡɰɵ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɭɥɶɬɭɪ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-

ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM-1, VIM-2, VIM-4, VIM-7, IMP-1, IMP-2, SPM-1, KPC-1, NDM-1, 

OXA-23, OXA-40, OXA-58, OXA-48, OXA-51 ɢ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɜɨɡɛɭɞɢɬɟɥɟɣ 

ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɯ ɢɧɮɟɤɰɢɣ, ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɫɨɬɪɭɞɧɢɤɚɦɢ ɇɂɂ Ⱥɧɬɢɦɢɤɪɨɛɧɨɣ 

ɯɢɦɢɨɬɟɪɚɩɢɢ ɋɦɨɥɟɧɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɚɤɚɞɟɦɢɢ (ɝ. ɋɦɨɥɟɧɫɤ, Ɋɨɫɫɢɹ) ɢ 

ɇɂɂ ɧɟɣɪɨɯɢɪɭɪɝɢɢ ɢɦɟɧɢ ɇ.ɇ. Ȼɭɪɞɟɧɤɨ  (ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ). ɋɩɢɫɨɤ ɲɬɚɦɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 21 (ɪɚɡɞɟɥ 8.3. ɞɚɧɧɨɣ ɪɚɛɨɬɵ). ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɜɢɞɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɢɯ  

ɮɟɧɨɬɢɩɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ «ɞɜɨɣɧɵɯ ɞɢɫɤɨɜ» 
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(ɞɢɫɤɢ ɫ ɢɦɢɩɟɧɟɦɨɦ (30 ɦɤɝ) ɰɟɮɬɚɡɢɞɢɦɨɦ (30 ɦɤɝ), ɰɟɮɨɬɚɤɫɢɦɨɦ (30 ɦɤɝ), ɰɟɮɟɩɢɦɨɦ (30 

ɦɤɝ) ɢ ɚɦɨɤɫɢɰɢɥɥɢɧɨɦ/ɤɥɚɜɭɥɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ (20/10 ɦɤɝ)). 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɜɟɫɤɢ ɪɟɚɝɟɧɬɨɜ ɜɡɜɟɲɢɜɚɥɢ ɧɚ ɷɥɟɤɬɪɨɧɧɵɯ ɜɟɫɚɯ «Mettler Toledo» (ɒɜɟɣɰɚɪɢɹ) ɫ 

ɬɨɱɧɨɫɬɶɸ ɞɨ 0,1 ɦɝ. ɂɡɦɟɪɟɧɢɟ ɪɇ ɩɪɨɜɨɞɢɥɢ ɧɚ ɪɇ-ɦɟɬɪɟ «Mettler Toledo» (ɒɜɟɣɰɚɪɢɹ) ɫ 

ɬɨɱɧɨɫɬɶɸ ɞɨ 0,02 ɟɞ. ɪɇ. ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɧɚ ɰɟɧɬɪɢɮɭɝɚɯ miniSpin ɢ 5810R 

(“Eppendorf”, ɋɒȺ). ɋɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ 

UV-1602 («Shimadzu», əɩɨɧɢɹ).  

ɉɨɥɢɦɟɪɚɡɧɭɸ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ɚɦɩɥɢɮɢɤɚɬɨɪɟ Mastercycler gradient 

(«Eppendorf», Ƚɟɪɦɚɧɢɹ). Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ȾɇɄ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɮɢɪɦɵ Bio-Rad 

(ɋɒȺ).  

ɉɟɱɚɬɶ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɧɚ ɪɨɛɨɬɟ XactIITM Microarray System 

(LabNEXT, ɋɒȺ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɝɥ 300 ɦɤɦ.  

Ƚɢɛɪɢɞɢɡɚɰɢɸ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɪɦɨɦɢɤɫɟɪɟ Thermomixer ɋomfort 

(«Eppendorf», Ƚɟɪɦɚɧɢɹ).  

Ɇɟɦɛɪɚɧɧɵɟ ȾɇɄ-ɦɢɤɪɨɱɢɩɵ ɫɤɚɧɢɪɨɜɚɥɢ ɧɚ ɩɥɟɧɨɱɧɨɦ ɫɤɚɧɟɪɟ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ 

Epson Perfection V750 pro ɩɪɢ ɪɚɡɪɟɲɟɧɢɢ 4800 dpi. ɉɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɦɢɤɪɨɱɢɩɚ (ɜ tiff 

ɮɨɪɦɚɬɟ) ɨɛɪɚɛɚɬɵɜɚɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Scan Array Express 

(PerkinElmer, version 3.0). 

4.2. Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

4.2.1. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɛɨɱɢɯ ɪɚɫɬɜɨɪɨɜ 

Ȼɭɮɟɪɧɵɟ ɪɚɫɬɜɨɪɵ 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɭɮɟɪɧɵɯ ɪɚɫɬɜɨɪɨɜ ɧɚɜɟɫɤɭ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɛɭɮɟɪɚ 

ɪɚɫɬɜɨɪɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɴɟɦɟ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɞɨ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɂɚɬɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɝɨ ɪɇ ɞɨɛɚɜɥɹɥɢ ɩɨ ɤɚɩɥɹɦ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 30% HCl, 30% KOH ɢɥɢ 30% NaOH. ɂɫɩɨɥɶɡɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ ɛɭɮɟɪɧɵɟ 

ɪɚɫɬɜɨɪɵ : 

 0,1 Ɇ Ʉ-ɮɨɫɮɚɬɧɵɣ, ɪɇ=7,0; 

 0,01 Ɇ Ʉ-ɮɨɫɮɚɬɧɵɣ, 0,15 Ɇ NaCl, ɪɇ=7,0 (ɎɋȻ); 

 0,01 Ɇ Ʉ-ɮɨɫɮɚɬɧɵɣ, 0,15 Ɇ NaCl, 0,05% ɬɜɢɧ 20, ɪɇ=7,0 (ɎɋȻɌ); 

 0,1 Ɇ NК-ɚɰɟɬɚɬɧɵɣ, ɪɇ=5,5; 
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 0,1 Ɇ Ʉ-ɰɢɬɪɚɬɧɵɣ, ɪɇ=4,7; 

 0,05 Ɇ NК-ɤɚɪɛɨɧɚɬɧɵɣ, ɪɇ=8,6; 

 0,1 Ɇ Ɍɪɢɫ-HCХ, 0,15 Ɇ NКCХ, 0,001 M MРCХ2, ЩH 9,0 (ɌɋȻ). 

 0,04 Ɇ Ɍɪɢɫ-HCl, 0,01 M MgSO4, 0,001 Ɇ ɋɚCХ2, ɪɇ=8,0; 

 0,01 Ɇ Ɍɪɢɫ-HCХ, 0,05 Ɇ KCХ, 2,5 ɦɆ ɚɰɟɬɚɬɚ ɦɚɝɧɢɹ, ЩH=8,3; 

 0,01 Ɇ Ɍɪɢɫ-HCl, 0,001 Ɇ ɗȾɌȺ, ɪɇ=7,5 (Ɍȿ-ɛɭɮɟɪ); 

 ɫɨɥɟɜɨɣ ɛɭɮɟɪ ɞɥɹ ɢɦɦɨɛɢɥɢɡɚɰɢɢ: 160 ɦɆ Na2SO4, 130 ɦɆ Na2HPO4; 

 3,0 Ɇ NaCl 0,2 Ɇ NaH2PO4, 0,02 Ɇ ɗȾɌȺ, ɪɇ =7,4 (20×SSPE). 

4.2.2. ɋɢɧɬɟɡ ɤɨɧɴɸɝɚɬɚ ɩɟɪɨɤɫɢɞɚɡɵ ɯɪɟɧɚ ɫɨ ɫɬɪɟɩɬɚɜɢɞɢɧɨɦ 

Ʉɨɧɴɸɝɚɬ ɫɬɪɟɩɬɚɜɢɞɢɧɚ ɫ ɉɏ ɩɨɥɭɱɚɥɢ ɩɨ ɦɟɬɨɞɭ ɇɚɤɚɧɟ [233]. 2 ɦɝ ɉɏ ɪɚɫɬɜɨɪɹɥɢ ɜ 

300 ɦɤɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɞɨɛɚɜɥɹɥɢ 80 ɦɤɥ 0,1 M ɪɚɫɬɜɨɪɚ NaIO4 ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ 20 

ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɪɚɫɬɜɨɪ 

ɨɤɢɫɥɟɧɧɨɣ ɉɏ ɞɢɚɥɢɡɨɜɚɥɢ ɩɪɨɬɢɜ 1 ɦɆ Na-ɚɰɟɬɚɬɧɨɝɨ ɛɭɮɟɪɚ, ɪɇ 4,5. ɉɨɫɥɟ ɞɢɚɥɢɡɚ ɪɇ 

ɪɚɫɬɜɨɪɚ ɉɏ ɞɨɜɨɞɢɥɢ ɞɨ 9,5 ɞɨɛɚɜɥɟɧɢɟɦ 50 ɦɤɥ 0,2 Ɇ ɪɚɫɬɜɨɪɚ Na2CO3, ɡɚɬɟɦ ɞɨɛɚɜɥɹɥɢ ɤ 

ɧɟɦɭ 500 ɦɤɥ ɪɚɫɬɜɨɪɚ ɫɬɪɟɩɬɚɜɢɞɢɧɚ (2 ɦɝ/ɦɥ) ɜ 0,05 Ɇ Na-ɤɚɪɛɨɧɚɬɧɨɦ ɛɭɮɟɪɟ, ɪɇ 9,5 ɢ 

ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɤ ɪɚɫɬɜɨɪɭ ɤɨɧɴɸɝɚɬɚ ɞɨɛɚɜɥɹɥɢ 100 ɦɤɥ ɪɚɫɬɜɨɪɚ NaBH4 (4 ɦɝ/ɦɥ) ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ 

ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧ. Ɋɚɫɬɜɨɪ ɤɨɧɴɸɝɚɬɚ ɞɢɚɥɢɡɨɜɚɥɢ ɩɪɨɬɢɜ ɛɭɮɟɪɚ 

PBS ɜ ɬɟɱɟɧɢɟ ɧɨɱɢ ɩɪɢ 4°ɋ. Ɉɱɢɫɬɤɭ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɝɟɥɶ-ɮɢɥɶɬɪɚɰɢɢ ɧɚ ɧɨɫɢɬɟɥɟ 

Toyopearl HW-50 ("Toyo Soda", əɩɨɧɢɹ). Ʉɨɧɰɟɧɬɪɚɰɢɸ ɉɏ ɜ ɩɨɥɭɱɟɧɧɨɦ ɤɨɧɴɸɝɚɬɟ 

ɨɩɪɟɞɟɥɹɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢ, ɢɡɦɟɪɹɹ ɨɩɬɢɱɟɫɤɨɟ ɩɨɝɥɨɳɟɧɢɟ ɩɪɢ =403 ɧɦ ( = 102000 

Ɇ-1ɫɦ-1). 

4.2.3. Ⱥɤɬɢɜɚɰɢɹ ɦɟɦɛɪɚɧ 1-ɷɬɢɥ-3-(3-ɞɢɦɟɬɢɥɚɦɢɧɨɩɪɨɩɢɥ) ɤɚɪɛɨɞɢɢɦɢɞɨɦ 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɜɚɥɟɧɬɧɨɣ ɢɦɦɨɛɢɥɢɡɚɰɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɧɚ ɦɟɦɛɪɚɧɧɵɯ 

ɧɨɫɢɬɟɥɹɯ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɦɛɪɚɧ ɛɵɥɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɞɢɮɢɰɢɪɨɜɚɧɚ 1-ɷɬɢɥ-3-(3-

ɞɢɦɟɬɢɥɚɦɢɧɨɩɪɨɩɢɥ) ɤɚɪɛɨɞɢɢɦɢɞɨɦ (ɗȾɄ). Ⱦɥɹ ɷɬɨɝɨ ɦɟɦɛɪɚɧɵ ɧɚ 10 ɦɢɧ ɩɨɦɟɳɚɥɢ ɜ 0,1 

Ɇ ɪɚɫɬɜɨɪ HCХ, ɚ ɡɚɬɟɦ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɪɚɫɬɜɨɪɟ ɗȾɄ (10 ɦɝ/ɦɥ) ɜ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ ɫ 

ɞɨɛɚɜɥɟɧɢɟɦ  N-ɝɢɞɪɨɤɫɢɫɭɤɰɢɧɢɦɢɞɚ NHS (2 ɦɝ/ɦɥ) ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ ɩɪɢ 45°ɋ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɦɟɦɛɪɚɧɵ ɨɬɦɵɜɚɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɜ 

ɬɟɱɟɧɢɟ 1 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɫɭɲɢɥɢ ɧɚ ɜɨɡɞɭɯɟ. 
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4.2.4. ȼɵɪɚɜɧɢɜɚɧɢɟ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɋɩɢɫɨɤ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɵɥ  ɩɨɥɭɱɟɧ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɥɢɧɢɤɢ Lahey 

(ааа.ХКСОв.ШЫР/ЬЭЮНТОЬ/). Ⱥɦɢɧɨɤɢɫɥɨɬɧɵɟ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɞɢɪɭɸɳɢɯ ɢɯ ɝɟɧɨɜ ɛɵɥɢ ɫɨɛɪɚɧɵ ɢɡ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɛɚɧɤɚ ɞɚɧɧɵɯ  

GenBank. ȼɵɪɚɜɧɢɜɚɧɢɟ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɫɭɳɟɫɬɜɥɹɥɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ Clustal W, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɫɚɣɬɟ RСôЧО-Alpes Bioinformatics Center 

ɂɧɫɬɢɬɭɬɚ Ȼɢɨɥɨɝɢɢ ɢ ɏɢɦɢɢ ɛɟɥɤɚ (https://npsa-prabi.ibcp.fr/cgi-

bin/npsa_automat.pl?page=/NPSA/npsa_server.html). 

4.2.5. ȼɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ȾɇɄ 

ȼɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ȾɇɄ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɬɪɭɞɧɢɤɚɦɢ 

ɇɂɂ Ⱥɧɬɢɦɢɤɪɨɛɧɨɣ ɯɢɦɢɨɬɟɪɚɩɢɢ ɋɦɨɥɟɧɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɚɤɚɞɟɦɢɢ 

(ɋɦɨɥɟɧɫɤ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɧɚɛɨɪɚ InstaGene Matrix Kit (Bio-Rad, ɋɒȺ). 

ȼɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ȾɇɄ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɦɟɬɨɞɨɦ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɥɢɡɢɫɚ ɤɥɟɬɨɤ ɜ Ɍȿ-ɛɭɮɟɪɟ. ɂɫɩɨɥɶɡɨɜɚɥɢ ɩɨɞɪɨɳɟɧɧɭɸ ɫɭɬɨɱɧɭɸ ɤɭɥɶɬɭɪɭ. ɋ 

ɩɨɦɨɳɶɸ ɢɝɥɵ ɜ ɷɩɩɟɧɞɨɪɮ ɨɬɛɢɪɚɥɢ 500 ɦɤɥ ɨɛɪɚɡɰɚ. Ʉɥɟɬɤɢ ɨɫɚɠɞɚɥɢɫɶ 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧɭɬɵ ɩɪɢ 13400 g. ɋɭɩɟɪɧɚɬɚɧɬ ɭɞɚɥɹɥɢ, ɞɨɛɚɜɥɹɥɢ 100 ɦɤɥ 

Ɍȿ-ɛɭɮɟɪɚ ɢ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɥɢ ɨɫɚɞɨɤ ɩɪɢ ɩɨɦɨɳɢ ɲɟɣɤɟɪɚ. ɉɪɨɛɢɪɤɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ 

ɬɟɪɦɨɫɬɚɬɟ 20 ɦɢɧɭɬ ɩɪɢ 99Ɉɋ. Ɂɚɬɟɦ ɨɛɪɚɡɰɵ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧɭɬɵ ɩɪɢ 13400 

g. ɋɭɩɟɪɧɚɬɚɧɬ ɩɟɪɟɧɨɫɢɥɢ ɜ ɧɨɜɵɟ ɩɪɨɛɢɪɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɉɐɊ (ɩɨ 2 ɦɤɥ ɧɚ ɨɞɧɭ 

ɪɟɚɤɰɢɸ). 

4.2.6. Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ 

ɉɨɥɢɦɟɪɚɡɧɭɸ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 25 ɦɤɥ ɜ 0,2 ɦɥ 

ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɛɢɪɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ 10 ɦɆ Ɍɪɢɫ-ɇɋl (ɪɇ 8.3 ɩɪɢ 25°ɋ), 2,5 ɦɆ ɚɰɟɬɚɬɚ 

ɦɚɝɧɢɹ, 50 ɦɆ KCl, 2,5 ɟɞ. Taq ȾɇɄ ɩɨɥɢɦɟɪɚɡɵ, 100 ɦɤɆ dATP, dGTP, dCTP, dTTP, ɩɨ 0,4 

ɦɤɆ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɚɣɦɟɪɚ ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɫɬɪɭɤɬɭɪɵ ɩɪɚɣɦɟɪɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7 ɪɚɡɞɟɥɚ 6.1. ɞɚɧɧɨɣ ɪɚɛɨɬɵ) ɢ 1 ɦɤɥ ɪɚɫɬɜɨɪɚ ɦɚɬɪɢɰɵ ȾɇɄ. 

Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ȾɇɄ-ɚɦɩɥɢɮɢɤɚɬɨɪɟ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: ɧɚɱɚɥɶɧɚɹ 

ɞɟɧɚɬɭɪɚɰɢɹ  ɩɪɢ 94˚ɋ (2 ɦɢɧ), ɡɚɬɟɦ 25 ɰɢɤɥɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ (20 ɫ – ɞɟɧɚɬɭɪɚɰɢɹ ɩɪɢ 94˚ɋ, 30 

ɫ – ɨɬɠɢɝ ɩɪɚɣɦɟɪɨɜ ɩɪɢ 65°ɋ, 1 ɦɢɧ – ɷɥɨɧɝɚɰɢɹ ɩɪɢ 72˚ɋ), ɡɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ ɷɥɨɧɝɚɰɢɢ ɩɪɢ 

72˚ɋ (6 ɦɢɧ).  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡ ɩɪɨɞɭɤɬɨɜ ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɜ 1%-ɦ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɌȺȿ-ɛɭɮɟɪɚ. ȼ ɝɟɥɶ ɞɨɛɚɜɥɹɥɢ ɪɚɫɬɜɨɪ ɛɪɨɦɢɫɬɨɝɨ ɷɬɢɞɢɹ ɞɨ ɤɨɧɟɱɧɨɣ 
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ɤɨɧɰɟɧɬɪɚɰɢɢ 1,6 ɦɤɝ/ɦɥ. ȼɢɡɭɚɥɢɡɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɧɚ ɍɎ-ɬɪɚɧɫɢɥɥɸɦɢɧɚɬɨɪɟ ɩɪɢ ɞɥɢɧɟ 

ɜɨɥɧɵ 260 ɧɦ. 

4.2.7. Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɜɜɟɞɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ 

Ɇɭɥɶɬɢɩɥɟɤɫɧɭɸ ɩɨɥɢɦɟɪɚɡɧɭɸ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 25 ɦɤɥ ɜ 

0,2 ɦɥ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɛɢɪɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ 10 ɦɆ Ɍɪɢɫ-ɇɋl (ɪɇ 8.3 ɩɪɢ 25°ɋ), 2,5 ɦɆ 

ɚɰɟɬɚɬɚ ɦɚɝɧɢɹ, 50 ɦɆ KCl, 2,5 ɟɞ. Taq ȾɇɄ ɩɨɥɢɦɟɪɚɡɵ, 100 ɦɤɆ dATP, dGTP, dCTP, 60 ɦɤɆ 

dTTP, 40 ɦɤɆ dUTP-11-ɛɢɨɬɢɧ, ɩɨ 0,4 ɦɤɆ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɚɣɦɟɪɚ (ɫɬɪɭɤɬɭɪɵ 

ɩɪɚɣɦɟɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7 ɪɚɡɞɟɥɚ 6.1. ɞɚɧɧɨɣ ɪɚɛɨɬɵ) ɢ 1 ɦɤɥ ɪɚɫɬɜɨɪɚ ɦɚɬɪɢɰɵ ȾɇɄ. 

Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ȾɇɄ-ɚɦɩɥɢɮɢɤɚɬɨɪɟ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɭɤɚɡɚɧɧɨɦɭ ɜ ɩ. 4.2.6.  

4.2.8. ɋɨɜɦɟɫɬɧɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɤɥɚɫɫɚ Ⱥ ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ  

Ɇɭɥɶɬɢɩɥɟɤɫɧɚɹ ɉɐɊ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɨɛɴɟɦɟ 25 ɦɤɥ, ɫɨɞɟɪɠɚɳɟɦ 5 ɦɤɥ 5×KAPA2G 

ɛɭɮɟɪɚ Ɇ, 2 ɦM ɯɥɨɪɢɞɚ ɦɚɝɧɢɹ, ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ ɄAPA2G Fast ɢɥɢ KAPA2G Fast HotStart, 

100 ɦɤɆ dATP, dGTP, dCTP, dTTP, ɩɨ 0.4 ɦɤɆ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɤɚɠɞɨɣ 

ɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɌȿɆ, SHV ɢ ɋɌɏ-Ɇ ɬɢɩɨɜ 

(ɫɬɪɭɤɬɭɪɵ ɩɪɚɣɦɟɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 7 ɢ 8 ɪɚɡɞɟɥɨɜ 6.1 ɢ 6.3. ɞɚɧɧɨɣ ɪɚɛɨɬɵ) ɢ 1 ɦɤɥ 

ɪɚɫɬɜɨɪɚ ɦɚɬɪɢɰɵ ȾɇɄ. Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ɚɦɩɥɢɮɢɤɚɬɨɪɟ Mastercycler gradient 

(Eppendorf, Ƚɟɪɦɚɧɢɹ) ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: ɧɚɱɚɥɶɧɚɹ ɞɟɧɚɬɭɪɚɰɢɹ ɩɪɢ 94˚ɋ (2 ɦɢɧ), 20-

30 ɰɢɤɥɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ (10-20 ɫ – ɞɟɧɚɬɭɪɚɰɢɹ ɩɪɢ 94˚ɋ, 20-30 ɫ – ɨɬɠɢɝ ɩɪɚɣɦɟɪɨɜ ɩɪɢ 65°ɋ, 

5 ɫ -1 ɦɢɧ – ɷɥɨɧɝɚɰɢɹ ɩɪɢ 72˚ɋ), ɡɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ ɷɥɨɧɝɚɰɢɢ ɩɪɢ 72˚ɋ (2 -6 ɦɢɧ). 

4.2.9. ɋɨɜɦɟɫɬɧɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɤɥɚɫɫɚ Ⱥ ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɬɤɢ 

Ɇɭɥɶɬɢɩɥɟɤɫɧɚɹ ɉɐɊ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɨɛɴɟɦɟ 25 ɦɤɥ, ɫɨɞɟɪɠɚɳɟɦ 5 ɦɤɥ 5×KAPA2G 

ɛɭɮɟɪɚ Ɇ, 2 ɦM ɯɥɨɪɢɞɚ ɦɚɝɧɢɹ, ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ ɄAPA2G Fast ɢɥɢ KAPA2G Fast HotStart, 

100 ɦɤɆ dATP, dGTP, dCTP, 60 ɦɤɆ dTTP, dUTP-11-ɛɢɨɬɢɧ, ɩɨ 0.4 ɦɤɆ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ 

ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɌȿɆ, 

SHV ɢ ɋɌɏ-Ɇ ɬɢɩɨɜ (ɫɬɪɭɤɬɭɪɵ ɩɪɚɣɦɟɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 7 ɢ 8 ɪɚɡɞɟɥɨɜ 6.1 ɢ 6.3. 

ɞɚɧɧɨɣ ɪɚɛɨɬɵ) ɢ 1 ɦɤɥ ɪɚɫɬɜɨɪɚ ɦɚɬɪɢɰɵ ȾɇɄ. Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɜ ȾɇɄ-

ɚɦɩɥɢɮɢɤɚɬɨɪɟ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ ɩ.4.2.8 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ. 
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4.2.10. ɂɦɦɨɛɢɥɢɡɚɰɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɦɛɪɚɧɧɵɯ ɧɨɫɢɬɟɥɟɣ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ 

ȼɫɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ, ɜɤɥɸɱɚɹ ɡɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɤɨɧɬɪɨɥɶ 

ɢɦɦɨɛɢɥɢɡɚɰɢɢ, ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɚɫɬɜɨɪɹɥɢ ɜ 

ɫɨɥɟɜɨɦ ɛɭɮɟɪɟ (160 ɦɆ Na2SO4, 130 ɦɆ Na2HPO4) ɞɨ ɤɨɧɰɟɧɬɪɚɰɢɢ 20 ɩɤɦɨɥɶ/ɦɤɥ (ɜ ɫɥɭɱɚɟ 

ɡɨɧɞɨɜ) ɢɥɢ 5 ɩɤɦɨɥɶ/ɦɤɥ (ɜ ɫɥɭɱɚɟ ɤɨɧɬɪɨɥɹ ɢɦɦɨɛɢɥɢɡɚɰɢɢ) ɢ ɡɚɬɟɦ ɧɚɧɨɫɢɥɢ ɫ ɩɨɦɨɳɶɸ 

ɪɨɛɨɬɚ, ɢɫɩɨɥɶɡɭɹ ɢɝɥɵ ɞɢɚɦɟɬɪɨɦ 300 ɦɤɦ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɧɢɬɪɨɰɟɥɥɸɥɨɡɧɵɯ ɦɟɦɛɪɚɧ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɗȾɄ; ɤɚɠɞɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ – ɜ 3ɯ ɩɨɜɬɨɪɚɯ. ɉɨɫɥɟ 

ɷɬɨɝɨ ɦɟɦɛɪɚɧɵ ɢɧɤɭɛɢɪɨɜɚɥɢ ɩɪɢ 60˚ɋ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ. ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ȾɇɄ-ɦɢɤɪɨɱɢɩ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɧɚ ɧɢɯ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ɨɬɦɵɜɚɥɢ 

(ɎɋȻɌ – 2 ɪɚɡɚ ɩɨ 10 ɦɢɧ) ɢ ɛɥɨɤɢɪɨɜɚɥɢ ɜ 25% ɪɚɫɬɜɨɪɟ ɷɬɚɧɨɥɚɦɢɧɚ ɜ Na-ɤɚɪɛɨɧɚɬɧɨɦ 

ɛɭɮɟɪɟ ɩɪɢ 45˚ɋ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ. Ⱦɥɹ ɛɥɨɤɢɪɨɜɚɧɢɹ ɫɜɨɛɨɞɧɵɯ ɰɟɧɬɨɜ ɫɜɹɡɵɜɚɧɢɹ ɛɟɥɤɨɜ 

ɩɪɨɜɨɞɢɥɢ ɢɧɤɭɛɚɰɢɸ ɦɟɦɛɪɚɧ ɜ ɪɚɫɬɜɨɪɟ 1% ȻɋȺ ɢ 1% ɤɚɡɟɢɧɚ ɜ PBST ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ ɩɪɢ 

37˚ɋ. 

4.2.11. Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ (ɩɪɹɦɚɹ ɫɯɟɦɚ) 

ɇɟɨɛɯɨɞɢɦɵɟ ɤɨɥɢɱɟɫɬɜɚ ɦɟɱɟɧɧɨɣ ɛɢɨɬɢɧɨɦ ɜ ɩɪɨɰɟɫɫɟ ɉɐɊ ȾɇɄ ɪɚɫɬɜɨɪɹɥɢ ɜ ɛɭɮɟɪɟ 

ɞɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ (2ɯSSPE, 0,2% SDS), ɫɨɞɟɪɠɚɳɟɦ 1,6 ɩɦɨɥɶ/ɦɥ ɤɨɧɬɪɨɥɶɧɨɝɨ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚ, ɦɟɱɟɧɧɨɝɨ ɛɢɨɬɢɧɨɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ). ȾɇɄ-

ɦɢɤɪɨɱɢɩ ɩɨɦɟɳɚɥɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ (300 ɦɤɥ ɧɚ 1 ɦɢɤɪɨɱɢɩ) ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 

1.5 ɱɚɫɨɜ ɩɪɢ 45˚ɋ ɜ ɬɟɪɦɨɦɢɤɫɟɪɟ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ 700 ɨɛɨɪɨɬɨɜ/ɦɢɧɭɬɭ. Ɂɚɬɟɦ ɦɟɦɛɪɚɧɵ 

ɨɬɦɵɜɚɥɢ ɎɋȻɌ – 2 ɪɚɡɚ ɩɨ 10 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 

ɩɟɪɟɦɟɲɢɜɚɧɢɢ.  

4.2.12. Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ 

ɉɟɪɟɞ ɝɢɛɪɢɞɢɡɚɰɢɟɣ ȾɇɄ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɩɪɨɜɨɞɢɥɢ ɪɚɡɴɟɞɢɧɟɧɢɟ ɰɟɩɟɣ ȾɇɄ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɤɨɥɢɱɟɫɬɜɚ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɉɐɊ ȾɇɄ ɩɨɦɟɳɚɥɢ ɜ 0,5 ɦɥ 

ɩɪɨɛɢɪɤɭ, ɤɨɬɨɪɭɸ ɧɚɝɪɟɜɚɥɢ ɧɚ ɜɨɞɧɨɣ ɛɚɧɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 99°ɋ ɜ ɬɟɱɟɧɢɟ 3,5 ɦɢɧɭɬ ɢ ɞɚɥɟɟ 

ɢɧɤɭɛɢɪɨɜɚɥɢ ɜɨ ɥɶɞɭ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ. Ɂɚɬɟɦ ȾɇɄ ɪɚɫɬɜɨɪɹɥɢ ɜ ɛɭɮɟɪɟ ɞɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ 

(2ɯSSPE, 0,2% SDS, 12 ɦɆ MgCl2), ɫɨɞɟɪɠɚɳɟɦ 1,6 ɩɦɨɥɶ/ɦɥ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚ, 

ɦɟɱɟɧɧɨɝɨ ɛɢɨɬɢɧɨɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ) ɢ ɩɨ 10 ɩɦɨɥɶ/ɥ ɦɟɱɟɧɧɵɯ 

ɛɢɨɬɢɧɨɦ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ/ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ. 

ȾɇɄ-ɦɢɤɪɨɱɢɩ ɩɨɦɟɳɚɥɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ (300 ɦɤɥ ɧɚ 1 ɦɢɤɪɨɱɢɩ) ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ 

ɬɟɱɟɧɢɟ 1.5 ɱɚɫɨɜ ɩɪɢ 45˚ɋ ɜ ɬɟɪɦɨɦɢɤɫɟɪɟ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ 700 ɨɛɨɪɨɬɨɜ/ɦɢɧɭɬɭ. Ɂɚɬɟɦ 
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ɦɟɦɛɪɚɧɵ ɨɬɦɵɜɚɥɢ ɎɋȻɌ – 2 ɪɚɡɚ ɩɨ 10 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 

ɩɟɪɟɦɟɲɢɜɚɧɢɢ.  

4.2.13. Ⱦɟɬɟɤɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ 

Ɇɟɦɛɪɚɧɵ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɪɚɫɬɜɨɪɟ ɤɨɧɴɸɝɚɬɚ ɫɬɪɟɩɬɚɜɢɞɢɧɚ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ ɯɪɟɧɚ (1 

ɦɤɝ/ɦɥ) ɜ ɎɋȻɌ, ɫɨɞɟɪɠɚɳɟɦ 1% ȻɋȺ, ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ ɩɪɢ 37˚ɋ. Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ 

ɨɬɦɵɜɤɚ (2 ɪɚɡɚ ɎɋȻɌ - ɩɨ 10 ɦɢɧ ɢ 1 ɪɚɡ ɎɋȻ – 5 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ). Ɂɚɬɟɦ ɦɟɦɛɪɚɧɵ ɩɨɦɟɳɚɥɢ ɜ ɫɭɛɫɬɪɚɬɧɵɣ ɪɚɫɬɜɨɪ ɧɚ ɨɫɧɨɜɟ 

ɌɆȻ ɢ Ⱦɋ ɧɚ 10 ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɨɫɥɟ ɱɟɝɨ ɢɯ ɩɪɨɦɵɜɚɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 

ɜɨɞɨɣ ɢ ɫɭɲɢɥɢ ɧɚ ɜɨɡɞɭɯɟ. Ɇɟɦɛɪɚɧɧɵɟ ɦɢɤɪɨɱɢɩɵ ɫɤɚɧɢɪɨɜɚɥɢ ɧɚ ɩɥɟɧɨɱɧɨɦ ɫɤɚɧɟɪɟ Epson 

Perfection V750 pro ɩɪɢ ɪɚɡɪɟɲɟɧɢɢ 4800 dpi. ɉɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ (ɜ tiff ɮɨɪɦɚɬɟ, 16 bit) 

ɨɛɪɚɛɚɬɵɜɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ Scan Array Express (PerkinElmer, version 3.0). 

4.2.14. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

ɉɪɢɧɰɢɩ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞёɧ ɧɚ ɪɢɫɭɧɤɟ 18.  

 

Ɋɢɫ. 18. ɉɪɢɧɰɢɩ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɧɚɥɨɠɢɬɶ ɪɟɲɟɬɤɭ ɫ ɡɚɞɚɧɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɨɧ 

ɦɢɤɪɨɱɢɩɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɟ ɫɤɚɧɢɪɨɜɚɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɚɧɚɥɢɡɚ. Ⱦɚɥɟɟ ɪɚɫɱɢɬɵɜɚɥɨɫɶ ɡɧɚɱɟɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɹɬɧɚ ɢ ɜɨɤɪɭɝ ɩɹɬɧɚ (ɮɨɧɨɜɨɟ ɡɧɚɱɟɧɢɟ). Ɂɧɚɱɟɧɢɟ 

ɚɛɫɨɥɸɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɤɚɠɞɨɝɨ ɡɨɧɞɚ ɜɵɱɢɫɥɹɥɨɫɶ ɤɚɤ 

ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɨɬ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɢɝɧɚɥɨɜ 3-ɯ ɩɨɜɬɨɪɨɜ ɡɚ ɜɵɱɟɬɨɦ 

ɥɨɤɚɥɶɧɵɯ ɮɨɧɨɜɵɯ ɡɧɚɱɟɧɢɣ: �˔˓ = ∑ሺ�� − �ф�ሻ�   ሺͳሻ, 
ɝɞɟ Ii-ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ i-ɝɨ ɩɨɜɬɨɪɚ, Iɮi-ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɧɨɜɨɝɨ 

ɨɤɪɚɲɢɜɚɧɢɹ ɜɨɤɪɭɝ i-ɝɨ ɩɹɬɧɚ, n-ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɨɜ (n=3, ɡɨɧɞɵ ɧɚ ɦɢɤɪɨɱɢɩ 

ɧɚɧɨɫɢɥɢ ɜ 3 ɩɨɜɬɨɪɚɯ).  

ɉɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɡɨɧɞɨɜ, 

ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ, ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɧɨɪɦɢɪɨɜɚɥɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɧɨɜɨɝɨ ɫɢɝɧɚɥɚ. ɋɪɟɞɧɟɟ 
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ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜɫɟɯ ɩɨɜɬɨɪɨɜ ɞɟɥɢɥɢ ɧɚ 

ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɨɧɨɜɨɝɨ ɨɤɪɚɲɢɜɚɧɢɹ ɜɫɟɯ ɩɨɜɬɨɪɨɜ: ��ф = �˔˓�ф˔˓ = ∑ ���∑ �ф��   ሺʹሻ, 
ɝɞɟ Ii-ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ i-ɝɨ ɩɨɜɬɨɪɚ, Iɮi-ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɧɨɜɨɝɨ 

ɨɤɪɚɲɢɜɚɧɢɹ ɜɨɤɪɭɝ i-ɝɨ ɩɹɬɧɚ, n-ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɨɜ (n=3, ɡɨɧɞɵ ɧɚ ɦɢɤɪɨɱɢɩ 

ɧɚɧɨɫɢɥɢ ɜ 3 ɩɨɜɬɨɪɚɯ) 

ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɜ ɪɚɡɧɵɯ ɨɩɵɬɚɯ, 

ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. 

Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɥɢ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɨɜ, ɧɨɪɦɢɪɭɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɧɚ ɭɫɪɟɞɧɟɧɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɝɢɛɪɢɞɢɡɚɰɢɢ.  ɉɪɢɧɰɢɩ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 

ɪɚɡɧɵɯ ɦɢɤɪɨɱɢɩɚɯ, ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 19.  

  

Ɋɢɫ. 19. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɪɦɢɪɨɜɤɢ ɧɚ 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

ɋɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɡɧɚɱɟɧɢɣ ɚɛɫɨɥɸɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ 

ɡɚ ɜɵɱɟɬɨɦ ɮɨɧɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1), ɚɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 

ɚɛɫɨɥɸɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ. Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨ ɮɨɪɦɭɥɟ: �ˑ˕ː = �˔˓�˒к   ሺ͵ሻ, 
ɝɞɟ Iɫɪ-ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɡɨɧɞɨɜ ɡɚ 

ɜɵɱɟɬɨɦ ɮɨɧɚ, Iɩɤ–ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɚ ɜɵɱɟɬɨɦ ɮɨɧɨɜɵɯ ɡɧɚɱɟɧɢɣ.  

4.2.15. Ɋɚɫɱёɬ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ 

Ⱦɥɹ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɟɬɨɞɚ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɦɢɤɪɨɱɢɩɚɯ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɩɪɟɞɟɥ ɨɛɧɚɪɭɠɟɧɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ 
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ɡɧɚɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɨɫɥɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɢɤɪɨɱɢɩɨɜ ɫ ɨɛɪɚɡɰɚɦɢ, 

ɧɟ ɫɨɞɟɪɠɚɳɢɦɢ ɧɢ ɨɞɧɨɝɨ ɢɡ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (ɯɨɥɨɫɬɨɣ ɨɩɵɬ), ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɫɪɟɞɧɟɟ 

ɡɧɚɱɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɢ ɟɝɨ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ:  

2

0

( )

( 1)
i ɫɪI I

S
n





  (4) 

ɉɪɟɞɟɥɵ ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ: 

ɉɈ = I0 + 3σ (5) 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɦɟɬɨɞɚ ɞɥɹ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɩɪɨɛ ɛɵɥ ɪɚɫɫɱɢɬɚɧ 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ (Ʉ.ȼ.) ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɬɧɨɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɤ ɫɪɟɞɧɟɣ 

ɜɟɥɢɱɢɧɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɜɵɪɚɠɟɧɧɨɝɨ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɨ ɮɨɪɦɭɥɟ: 

0. . 100%
ɫɪ

S
Ʉ ȼ

I
   (6), 

ɝɞɟ S0 – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɢɝɧɚɥɚ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɩɪɨɛ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (4), Iɫɪ 

– ɫɪɟɞɧɹɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (1). 
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ɊȿɁɍɅɖɌȺɌɕ ɂ ɈȻɋɍɀȾȿɇɂȿ 

ȽɅȺȼȺ 5. ȺɇȺɅɂɁ ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌȿɃ ɄȺɊȻȺɉȿɇȿɆȺɁ ɂ  

ɂɏ ɄɈȾɂɊɍɘɓɂɏ ȽȿɇɈȼ 

5.1. ɋɛɨɪ ɢ ɜɵɪɚɜɧɢɜɚɧɢɟ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ 
ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɋɨɝɥɚɫɧɨ ɛɚɡɟ ɞɚɧɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɤɥɢɧɢɤɢ Lahey (www.lahey.org/studies/) ɜɵɞɟɥɟɧɵ ɢ 

ɨɩɢɫɚɧɵ ɫɥɟɞɭɸɳɢɟ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ: ɄɊɋ ɬɢɩ -24 ɝɟɧɚ, IMP ɬɢɩ - 53 ɝɟɧɚ, VIM ɬɢɩ - 46 

ɝɟɧɨɜ, NDM ɬɢɩ - 16 ɝɟɧɨɜ, GIM ɬɢɩ - 2 ɝɟɧɚ, ɈɏȺ ɬɢɩ - 498 ɝɟɧɨɜ, ɢɡ ɤɨɬɨɪɵɯ 69 ɹɜɥɹɸɬɫɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ, ɩɨ ɨɞɧɨɦɭ ɝɟɧɭ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɨɜ SPM, SIM.  

ɉɨɢɫɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ, 

ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɧɚ ɫɚɣɬɟ ȿɜɪɨɩɟɣɫɤɨɝɨ ɂɧɫɬɢɬɭɬɚ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɢ (www.ebi.ac.uk/). 

ȼɵɪɚɜɧɢɜɚɧɢɟ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ Clustal W, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɫɚɣɬɟ Rhône-Alpes Bioinformatics Center 

ɂɧɫɬɢɬɭɬɚ Ȼɢɨɥɨɝɢɢ ɢ ɏɢɦɢɢ ɛɟɥɤɚ (Ɏɪɚɧɰɢɹ) (https://npsa-prabi.ibcp.fr/cgi-

bin/npsa_automat.pl?page=/NPSA/npsa_server.html). ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɪɚɜɧɢɜɚɧɢɹ ɛɵɥɚ 

ɨɩɪɟɞɟɥɟɧɚ ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɝɟɧɨɜ ɢ ɛɟɥɤɨɜɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɬɢɩɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɝɨɦɨɥɨɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.  

Ɍɚɛɥɢɰɚ 3 

ɋɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜɧɭɬɪɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ  

Ɇɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ  
ɛɟɬɚ-ɥɚɤɬɚɦɚɡ Ɍɢɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ 

ɬɢɩɚ 

ɋɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ, 
% 

Ⱥ KPC 24 98,5 

B 

VIM 46 65,7 

IMP 53 60,0 

NDM 16 98,4 

SPM 1 100,0 

SIM 1 99,9 

GIM 2 100,0 

D 
OXA 498 3,0 

OXA-ɤɚɪɛɚɩɟɧɟɦɚɡɵ 69 11,5 
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Ƚɪɭɩɩɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɈɏȺ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɨɛɲɢɪɧɨɣ ɢ ɝɟɬɟɪɨɝɟɧɧɨɣ ɝɪɭɩɩɨɣ 

ɮɟɪɦɟɧɬɨɜ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡɜɟɫɬɧɨ ɨɤɨɥɨ 500 ɟё ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. ɍ ɮɟɪɦɟɧɬɨɜ ɞɚɧɧɨɝɨ 

ɬɢɩɚ ɧɚɛɥɸɞɚɟɬɫɹ ɫɚɦɚɹ ɧɢɡɤɚɹ ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ (3%). Ʉɨɧɫɟɪɜɚɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ 10 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ. Ɉɞɧɚɤɨ ɧɟ ɜɫɟ ɈɏȺ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɹɜɥɹɸɬɫɹ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ. 

Ɉɬɞɟɥɶɧɨ ɩɪɨɜɟɞɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 69 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɈɏȺ ɬɢɩɚ, ɨɛɥɚɞɚɸɳɢɯ 

ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɫɨɫɬɚɜɢɥɚ 11,5 %. Ɍɢɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ SIM, 

SPM ɢ GIM ɩɨɤɚ ɫɨɞɟɪɠɚɬ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɮɟɪɦɟɧɬɭ, ɩɨɷɬɨɦɭ ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɛɵɥɚ 

ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 100%.  

5.2. Ⱦɟɥɟɧɢɟ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɚ ɩɨɞɝɪɭɩɩɵ  

ɇɚɢɛɨɥɟɟ ɝɟɬɟɪɨɝɟɧɧɵɟ ɩɨ ɫɬɪɨɟɧɢɸ ɝɟɧɨɜ ɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɤɨɬɨɪɵɟ 

ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ ɦɟɧɟɟ 70%, ɛɵɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɟɥɟɧɵ ɧɚ 

ɩɨɞɝɪɭɩɩɵ. 

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ 

ȼɵɪɚɜɧɢɜɚɧɢɟ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ ɄɊɋ ɩɨɤɚɡɚɥɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 

ɝɨɦɨɥɨɝɢɢ (98,5%), ɩɨɷɬɨɦɭ ɞɚɥɟɟ ɢɯ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɤɚɤ ɨɞɧɭ ɝɪɭɩɩɭ ɛɟɡ ɞɟɥɟɧɢɹ ɧɚ 

ɩɨɞɝɪɭɩɩɵ. 

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ B (ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ (ɆȻɅ)) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɪɚɜɧɢɜɚɧɢɹ ɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-

ɥɚɤɬɚɦɚɡ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɧɟɫɤɨɥɶɤɨ ɩɨɞɝɪɭɩɩ ɜɧɭɬɪɢ ɬɢɩɨɜ VIM ɢ IMP. ȼ ɝɪɭɩɩɟ VIM   ɫɨ 

ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 65,7% ɛɵɥɨ ɜɵɞɟɥɟɧɨ 3 ɩɨɞɝɪɭɩɩɵ (VIM-1, VIM- 2 ɢ 

VIM- 7), ɜ ɝɪɭɩɩɟ IMP (ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ 60%) – 5 ɩɨɞɝɪɭɩɩ (IMP-1, IMP-5, IMP-2, IMP-11, 

IMP-12). Ɏɟɪɦɟɧɬɵ-ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɤɚɠɞɨɣ ɩɨɞɝɪɭɩɩɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥ. 4, 5. Ɏɟɪɦɟɧɬɵ ɝɪɭɩɩɵ 

NDM ɫɨ ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ 98,4 % ɧɚ ɩɨɞɝɪɭɩɩɵ ɧɟ ɞɟɥɢɥɢɫɶ.  

Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D 

ȼ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɯ OXA ɬɢɩɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɤɨɥɨ 15 ɪɚɡɥɢɱɧɵɯ ɩɨɞɝɪɭɩɩ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɫɬɪɭɤɬɭɪɨɣ ɮɟɪɦɟɧɬɨɜ. ɋɩɨɫɨɛɧɨɫɬɶɸ ɪɚɫɳɟɩɥɹɬɶ ɤɚɪɛɚɩɟɧɟɦɵ ɨɛɥɚɞɚɸɬ 

ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ 

ɈɏȺ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.  

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɚɯ ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ 

ɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ: ɆȻɅ VIM, IMP, SPM, NDM, SIM, GIM (ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ B ɩɨ 

Ⱥɦɛɥɟɪɭ), ɤɚɪɛɚɩɟɧɟɦɚɡɵ OXA-ɬɢɩɚ ɈɏȺ-23, ɈɏȺ-40, ɈɏȺ-51, ɈɏȺ-58, ɈɏȺ-48 

(ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ D ɩɨ Ⱥɦɛɥɟɪɭ) ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɝɪɭɩɩɵ ɄɊɋ (ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ Ⱥ ɩɨ 

Ⱥɦɛɥɟɪɭ). Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɫɬɚɜɢɬɟɥɹɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɢ ɩɨɞɝɪɭɩɩɵ 
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ɤɚɪɛɚɩɟɧɟɦɚɡ, ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɹ ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɟ (ɧɨɦɟɪ ɜ GenBank, ɩɟɪɜɵɣ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦ-ɩɪɨɞɭɰɟɧɬ, ɞɚɧɧɵɟ ɨ ɥɨɤɚɥɢɡɚɰɢɢ ɝɟɧɚ ɢ ɫɫɵɥɤɚ ɧɚ ɥɢɬɟɪɚɬɭɪɭ) ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɚɯ ɩɪɢɥɨɠɟɧɢɣ 1-3.  

Ɍɚɛɥɢɰɚ 4 

Ⱦɟɥɟɧɢɟ ɧɚ ɩɨɞɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ VIM ɬɢɩɚ 

ɉɨɞɝɪɭɩɩɚ Ɏɟɪɦɟɧɬɵ - ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

VIM-1 
VIM-1, VIM-4, VIM-5, VIM- 12÷14, VIM-19, VIM- 25÷29, VIM-32÷35, 
VIM- 37÷39, VIM-42, VIM-43. 

VIM-2 
VIM-2, VIM-3, VIM-6, VIM-8, VIM-9 ÷11, VIM-15÷18, VIM-23, VIM-
24, VIM-30, VIM-31, VIM-36. 

VIM-7 VIM-7. 
 

Ɍɚɛɥɢɰɚ 5 
Ⱦɟɥɟɧɢɟ ɧɚ ɩɨɞɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ IMP ɬɢɩɚ 

ɉɨɞɝɪɭɩɩɚ Ɏɟɪɦɟɧɬɵ - ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

IMP-1 
IMP-1, IMP-3, IMP-4, IMP-6, IMP-10, IMP-26, IMP-30, IMP-38, IMP-
40, IMP-42, IMP-52. 

IMP-2 
IMP-2, IMP-8, IMP-13, IMP-19, IMP-20, IMP-24, IMP-33, IMP-37, 
IMP-47. 

IMP-5 
IMP-5, IMP-7, IMP-9, IMP-15, IMP-25, IMP-28, IMP-29, IMP-43, 
IMP-45, IMP-51. 

IMP-11 IMP-11, IMP-16, IMP-21, IMP-22, IMP-41, IMP-44.  

IMP-12 
IMP-12, IMP-14, IMP-18, IMP-27, IMP-31, IMP-32, IMP-34, IMP-35, 
IMP-48, IMP-49. 

 

Ɍɚɛɥɢɰɚ 6 
Ⱦɟɥɟɧɢɟ ɧɚ ɩɨɞɝɪɭɩɩɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ OXA-ɬɢɩɚ, ɨɛɥɚɞɚɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 

ɉɨɞɝɪɭɩɩɚ Ɏɟɪɦɟɧɬɵ-ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

OXA-23 
OXA-23, OXA-27, OXA-49, OXA-73, ɈɏȺ-102, ɈɏȺ-103, ɈɏȺ-105, 
ɈɏȺ-133, OXA-146, ɈɏȺ-165, ɈɏȺ-166, ɈɏȺ-167, ɈɏȺ-168, ɈɏȺ-
169, ɈɏȺ-170, ɈɏȺ-171, ɈɏȺ-225, ɈɏȺ-239. 

OXA-40 
OXA-24 (40), OXA-25, OXA-26, OXA-72, OXA-139, OXA-143, OXA-
160, OXA-182, OXA-207, OXA-231, OXA-253, OXA-255. 

ɈɏȺ-51 

ɈɏȺ-51, ɈɏȺ-64 ɈɏȺ-65, ɈɏȺ-66, ɈɏȺ-67, ɈɏȺ-68, ɈɏȺ-69, 
ɈɏȺ-70, ɈɏȺ-71, ɈɏȺ-75, ɈɏȺ-76, ɈɏȺ-77, ɈɏȺ-78, ɈɏȺ-79, 
ɈɏȺ-80, ɈɏȺ-82, ɈɏȺ-83, ɈɏȺ-84, ɈɏȺ-86, ɈɏȺ-87, ɈɏȺ-88, 
ɈɏȺ-89, ɈɏȺ-90, ɈɏȺ-92, ɈɏȺ-93, ɈɏȺ-94, ɈɏȺ-95, ɈɏȺ-98, 
ɈɏȺ-99, ɈɏȺ-104, ɈɏȺ-106, ɈɏȺ-107, ɈɏȺ-108, ɈɏȺ-109, ɈɏȺ-
110, ɈɏȺ-111, ɈɏȺ-112, ɈɏȺ-113, ɈɏȺ-115, ɈɏȺ-128, ɈɏȺ-130, 
ɈɏȺ-131, ɈɏȺ-132, ɈɏȺ-138, ɈɏȺ-144, ɈɏȺ-148, ɈɏȺ-149, ɈɏȺ-
150. 

ɈɏȺ-58 ɈɏȺ-58, ɈɏȺ-96, ɈɏȺ-97, ɈɏȺ-164. 

ɈɏȺ-48 
OXA-48, OXA-54, OXA-162, OXA-163, OXA-181, OXA-199, OXA-
204, OXA-232, OXA-244, OXA-245, OXA-247, OXA-370. 
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ȽɅȺȼȺ 6. ȺɆɉɅɂɎɂɄȺɐɂə ȽȿɇɈȼ ɄȺɊȻȺɉȿɇȿɆȺɁ ɆȿɌɈȾɈɆ 

ɉɈɅɂɆȿɊȺɁɇɈɃ ɐȿɉɇɈɃ ɊȿȺɄɐɂɂ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ  

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɧɭɸ 

ɢɥɢ ɮɪɚɝɦɟɧɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɝɟɧɚ. Ⱦɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ 

ɢɡ ɤɥɟɬɨɤ ɛɚɤɬɟɪɢɣ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɩɨɥɢɦɟɪɚɡɧɭɸ ɰɟɩɧɭɸ 

ɪɟɚɤɰɢɸ (ɉɐɊ). Ⱦɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɝɟɧɨɜ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɠɟɥɚɬɟɥɶɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ 

ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

8 ɬɢɩɨɜ (KPC, VIM, IMP, SPM, NDM, SIM, GIM ɢ ɈɏȺ) ɜ ɨɞɧɨɣ ɪɟɚɤɰɢɢ ɛɟɡ ɦɟɬɤɢ ɢ ɫ 

ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ 

ɛɵɥɨ ɩɨɞɨɛɪɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɫɟ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɢ ɷɬɨɦ ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢɫɶ ɫɩɟɰɢɮɢɱɧɨ ɢ ɫ 

ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜɵɯɨɞɨɦ. 

6.1. ȼɵɛɨɪ ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɹ ɜɵɛɨɪɚ ɩɪɚɣɦɟɪɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ ɤɨɞɢɪɭɸɳɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, ɜɤɥɸɱɚɸɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɄɊɋ-ɬɢɩɚ, ɦɟɬɚɥɥɨ-

ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ (ɆȻɅ) ɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ OXA-ɬɢɩɚ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɚɣɦɟɪɨɜ ɜɵɛɢɪɚɥɢɫɶ 

ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. Ⱦɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɝɟɧɨɜ ɜɵɛɢɪɚɥɢ ɭɱɚɫɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɤɨɧɰɚɦ ɝɟɧɨɜ. 

Ⱦɥɢɧɚ ɩɪɚɣɦɟɪɨɜ ɩɨɞɛɢɪɚɥɚɫɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɛɵɥɚ ɛɥɢɡɤɚ ɤ 

700ɋ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ 

ɪɟɚɤɰɢɟɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ, 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɪɚɧɟɟ Д5Ж. ɉɪɢ ɜɵɛɨɪɟ ɫɬɪɭɤɬɭɪ ɩɪɚɣɦɟɪɨɜ ɭɱɢɬɵɜɚɥɢ G/C ɫɨɫɬɚɜ ɢ ɨɬɛɢɪɚɥɢ 

ɫɬɪɭɤɬɭɪɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɧɢɟ ɞɟɡɨɤɫɢɰɢɬɨɡɢɧɬɪɢɮɨɫɮɚɬɚ ɢ ɞɟɡɨɤɫɢɝɭɚɧɢɧɬɪɢɮɨɫɮɚɬɚ 

ɧɚɯɨɞɢɥɨɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 35 – 70%. Ɍɚɤɠɟ ɨɰɟɧɢɜɚɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɦɟɪɨɜ ɢ 

ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɜɵɛɢɪɚɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɬɚɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɛɵɥɚ 

ɦɢɧɢɦɚɥɶɧɚ. ɋɬɪɭɤɬɭɪɚ ɜɵɛɪɚɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɩɪɚɣɦɟɪɨɜ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.  
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Ɍɚɛɥɢɰɚ 7 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 
ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

Ɍɢ
ɩ 

ɤɚ
ɪɛ

ɚɩ
ɟɧ

ɟɦ
ɚɡ

ɵ
 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɚɣɦɟɪɚ, 5’→3’ 

Ⱦ
ɥɢ

ɧɚ
 ɩ

ɪɚ
ɣɦ

ɟɪ
ɚ,

 
 ɧ

ɭɤ
ɥ.

 

G
C

, %
 

Ɍ 
ɩɥ

., 
°ɋ

 

Ⱦ
ɥɢ

ɧɚ
 ɚ

ɦɩ
ɥɢ

ɤɨ
ɧɚ

, 
 ɩ

.ɧ
. 

IMP 
ɩɪɹɦɨɣ GAAGG(C/T)GTTTATGTTCATAC(T/A)TCG 24 41,7 63,0 

586 
ɨɛɪɚɬɧɵɣ GTA(A/C)G(T/C)TTCAAGAG(T/C)GA(T/C)GC(G/A)TC 23 52,2 65,8 

VIM 
ɩɪɹɦɨɣ GATGGTGTTTGGTCGCATATCGC 23 52,2 66,5 

505 
ɨɛɪɚɬɧɵɣ CATTC(A/T)GCCAGATCGGCATCG 21 57,1 66,0 

SPM 
ɩɪɹɦɨɣ CGTTTTGTTTGTTGCTCGTTGCG 23 47,8 66,6 

643 
ɨɛɪɚɬɧɵɣ CACATTGGCATCTCCCAGATAACC 24 50 65,8 

SIM 
ɩɪɹɦɨɣ GTTTGCGGAAGAAGCCCAGCCAG 23 60,9 70,1 

588 
ɨɛɪɚɬɧɵɣ GTCTCCGATTTCACTGTGGCTTGGG 25 56,0 69,1 

GIM 
ɩɪɹɦɨɣ CTTGTAGCGTTGCCAGCTTTAGCTCG 26 53,8 69,4 

614 
ɨɛɪɚɬɧɵɣ CTGAACTTCCAACTTTGCCATGCCCC 26 53,8 70,0 

NDM 
ɩɪɹɦɨɣ CTTCCTATCTCGACATGC 18 50 57,8 

503 
ɨɛɪɚɬɧɵɣ CGTAGTGCTCAGTGTCG 17 58,8 60,1 

KPC 
ɩɪɹɦɨɣ TTCTGCTGTCTTGTCTCTCATGG 23 47,8 64,9 

801 
ɨɛɪɚɬɧɵɣ CCTCGCTGTGCTTGTCATCC 20 60,0 65,8 

OXA-23 
ɩɪɹɦɨɣ GAAACCCCGAGTCAGATTGTTCAAG 25 48,0 66,0 

689 
ɨɛɪɚɬɧɵɣ GGCATTTCTGACCGCATTTCC 21 52,4 65,1 

OXA-40 
ɩɪɹɦɨɣ GTTTCTCTCAGTGCATGTTCATC 23 43,5 62,7 

713 
ɨɛɪɚɬɧɵɣ CATTTCTAAGTTGAGCGAAAAGGGG 25 44,0 64,9 

OXA-51 
ɩɪɹɦɨɣ CGAAGCACACACTACGGGTG 19 60,0 65,6 

648 
ɨɛɪɚɬɧɵɣ CTCTTTTCGAACAGAGCTAGGTATTC 26 42,3 63,7 

OXA-58 
ɩɪɹɦɨɣ CTTGTGCTGAGCATAGTATGAGTC 24 45,8 63,6 

684 
ɨɛɪɚɬɧɵɣ CCACTTGCCCATCTGCCTTTTC 22 54,5 66,7 

OXA-48 
ɩɪɹɦɨɣ GCGTGTATTAGCCTTATCGGC 21 52,4 63,8 

672 
ɨɛɪɚɬɧɵɣ CCACACATTATCATCAAGTTCAACC 25 40,0 63,3 
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ȼ ɫɥɭɱɚɟ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɨɜ KPC, SPM, SIM, GIM ɢ NDM ɜ ɤɚɱɟɫɬɜɟ ɩɪɚɣɦɟɪɨɜ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɭɱɚɫɬɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 

ɤɨɧɰɚɯ ɝɟɧɨɜ. Ɇɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ VIM ɢ IMP ɬɢɩɨɜ ɢɦɟɥɢ ɧɢɡɤɭɸ ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ (ɫɦ. 

ɪɚɡɞɟɥ 5.2. ɞɚɧɧɨɣ ɪɚɛɨɬɵ), ɩɨɷɬɨɦɭ ɩɨɞɨɛɧɵɟ ɭɱɚɫɬɤɢ ɧɚɣɬɢ ɧɟ ɭɞɚɥɨɫɶ. Ⱦɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɷɬɢɯ ɬɢɩɨɜ ɮɟɪɦɟɧɬɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɚɣɦɟɪɵ, ɜɵɪɨɠɞɟɧɧɵɟ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɩɨɡɢɰɢɹɦ. ɂɡ-ɡɚ 

ɫɢɥɶɧɨɣ ɪɚɡɧɨɪɨɞɧɨɫɬɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-ɬɢɩɚ (ɫɬɟɩɟɧɶ ɝɨɦɨɥɨɝɢɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 

ɩɨɞɝɪɭɩɩɚɦɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 11,5 %), ɩɪɚɣɦɟɪɵ ɜɵɛɢɪɚɥɢɫɶ ɨɬɞɟɥɶɧɨ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 

ɤɚɠɞɨɣ ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ (ɈɏȺ-23, ɈɏȺ-40, ɈɏȺ-48, ɈɏȺ-51, ɈɏȺ-58). 

6.2. Ɉɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɉɐɊ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɨɬɨɜɢɥɢ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ȾɇɄ-ɦɚɬɪɢɰɚ, ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɵɣ ɩɪɚɣɦɟɪɵ, ɫɦɟɫɶ 

ɞɟɡɨɤɫɢɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ, ɮɟɪɦɟɧɬ Taq-ɩɨɥɢɦɟɪɚɡɚ, ɛɭɮɟɪɧɵɣ ɪɚɫɬɜɨɪ, ɫɨɞɟɪɠɚɳɢɣ ɢɨɧɵ 

ɦɚɝɧɢɹ Mg2+. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɩɢɣ ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɟɧɚ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡɵ ɤɚɠɞɚɹ ɉɐɊ ɫɨɫɬɨɹɥɚ ɢɡ 30 ɰɢɤɥɨɜ. ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɛɵɥ ɧɚɝɪɟɜ ɞɨ 

940ɋ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɚɥɫɹ ɞɥɹ ɞɟɧɚɬɭɪɚɰɢɢ ɰɟɩɟɣ ȾɇɄ (ɤɚɤ ɢɫɯɨɞɧɵɯ, ɬɚɤ ɢ ɜɧɨɜɶ 

ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ). ȼɨ ɜɪɟɦɹ ɫɥɟɞɭɸɳɟɝɨ ɷɬɚɩɚ ɩɪɨɢɫɯɨɞɢɥ ɨɬɠɢɝ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɪɚɣɦɟɪɨɜ ɧɚ ɨɞɧɨɰɟɩɨɱɟɱɧɵɯ ȾɇɄ. Ⱦɚɥɟɟ ɫɥɟɞɨɜɚɥɨ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 72°ɋ – 

ɬɟɦɩɟɪɚɬɭɪɵ, ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɹ ɩɪɨɹɜɥɟɧɢɹ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɣ 

ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɣ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ. ȼɨ ɜɪɟɦɹ ɷɬɨɝɨ ɷɬɚɩɚ  ɩɪɨɢɫɯɨɞɢɥ ɫɢɧɬɟɡ ɧɨɜɵɯ 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɰɟɩɟɣ ȾɇɄ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɦɟɬɨɞ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɥɟɤɭɥɵ ȾɇɄ ɪɚɡɞɟɥɹɥɢɫɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɞɥɢɧɨɣ. ɉɪɢ ɷɬɨɦ ɛɨɥɟɟ ɤɨɪɨɬɤɢɟ ɮɪɚɝɦɟɧɬɵ ȾɇɄ ɞɜɢɝɚɥɢɫɶ ɛɵɫɬɪɟɟ, ɱɟɦ 

ɞɥɢɧɧɵɟ.  

6.2.1. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɦɢ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɞɟɡɨɤɫɢɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ (ɞɇɌɎ) ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɚɠɞɨɝɨ ɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɚ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 200 ɦɤɆ 

[234Ж. ɋ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɚɝɟɧɬɨɜ ɢɫɫɥɟɞɨɜɚɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɞɇɌɎ ɨɬ 50 ɞɨ 200 ɦɤɆ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ ɦɟɬɚɥɥɨ-

ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ SPM-1 ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 20. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɇɌɎ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɦɟɧɶɲɚɥɫɹ ɢ ɜɵɯɨɞ ɪɟɚɤɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɣ 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɟɡɨɤɫɢɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ 100 ɦɤɆ, 
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ɬɚɤ ɤɚɤ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɯɨɞ ɉɐɊ ɛɵɥ ɫɪɚɜɧɢɦ ɫ ɜɵɯɨɞɨɦ, 

ɩɨɥɭɱɚɟɦɵɦ ɩɪɢ ДɞɇɌɎЖ=200 ɦɤɆ. 

 

Ɋɢɫ. 20. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ ɜ ɉɐɊ ɧɚ ɩɪɢɦɟɪɟ 
ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ ɆȻɅ SPM-1. 

6.2.2. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɚɝɧɢɹ 

ɇɚ ɜɵɯɨɞ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ ɜɥɢɹɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ 

ɦɚɝɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɤɨɦɩɥɟɤɫɵ ɫ ɩɪɚɣɦɟɪɚɦɢ, ɰɟɩɹɦɢ ȾɇɄ ɢ 

ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɚɦɢ, ɢ ɷɬɢ ɤɨɦɩɥɟɤɫɵ ɹɜɥɹɸɬɫɹ ɫɭɛɫɬɪɚɬɚɦɢ ɞɥɹ Taq 

ɩɨɥɢɦɟɪɚɡɵ. Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ ɫɦɟɫɢ ɞɥɹ ɉɐɊ ɫɨɫɬɚɜɥɹɥ 0.5-

5.0 ɦM. Ɋɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. ɇɚ 

ɪɢɫ. 21 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ IMP-2 ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 

ɦɚɝɧɢɹ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ Mg2+ ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɥɫɹ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɥɚɫɶ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɪɟɚɤɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɣ 

ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ Mg2+ 2 ɦM. Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ  ɩɪɢ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ.  

6.2.3. Ɉɩɬɢɦɢɡɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɦɢ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ, 

ɬɚɤ ɤɚɤ ɩɪɨɜɟɞɟɧɢɟ ɉɐɊ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɤ ɫɩɟɰɢɮɢɱɧɨɫɬɶ, ɬɚɤ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɫɢɧɬɟɡɚ ɚɦɩɥɢɤɨɧɨɜ. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɠɢɝɚ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ ɧɚ ɩɨɥɧɨɫɬɶɸ ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɢɦ 

ɫɚɣɬɚɯ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɭɦɟɧɶɲɚɟɬ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ 

ɩɪɨɞɭɤɬɚ. ɉɪɟɜɵɲɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɪɟɞɟɥɚ - Tm ɩɪɚɣɦɟɪɨɜ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ, ɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɚɦɨɣ ɉɐɊ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ 
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ɧɟɫɤɨɥɶɤɢɯ ɝɪɭɩɩ ɆȻɅ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɜɵɪɨɠɞɟɧɧɵɟ ɩɨ 3-5 ɩɨɡɢɰɢɹɦ ɩɪɚɣɦɟɪɵ, ɜɵɛɨɪ 

ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɠɢɝɚ ɛɵɥ ɨɫɨɛɟɧɧɨ ɜɚɠɟɧ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ  

 

Ɋɢɫ. 21. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɝɧɢɹ ɜ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ IMP-
2. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ 100 ɦɤɆ. 

ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ ɩɪɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 22. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɚɞɢɢ ɨɬɠɢɝɚ ɩɪɢ 72 ɝɪɚɞɭɫɚɯ ɧɚɛɥɸɞɚɥɢ ɪɟɡɤɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɚɦɩɥɢɤɨɧɚ. Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬɠɢɝɚ (ɧɢɠɟ 60 ºɋ) ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ 

ɨɬɠɢɝɭ ɩɪɚɣɦɟɪɨɜ ɩɪɢ ɧɚɥɢɱɢɢ ɨɞɧɨɝɨ-ɞɜɭɯ ɢɥɢ ɞɚɠɟ ɧɟɫɤɨɥɶɤɢɯ ɧɟɫɩɚɪɟɧɧɵɯ ɚɡɨɬɢɫɬɵɯ 

ɨɫɧɨɜɚɧɢɣ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬɠɢɝɚ 550ɋ ɭɜɟɥɢɱɢɜɚɥɫɹ ɜɵɯɨɞ ɚɦɩɥɢɮɢɰɢɪɭɟɦɵɯ ɮɪɚɝɦɟɧɬɨɜ 

ȾɇɄ, ɧɨ ɧɚɛɥɸɞɚɥɚɫɶ ɩɨɬɟɪɹ ɫɩɟɰɢɮɢɱɧɨɫɬɢ. Ⱦɚɥɶɧɟɣɲɟɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɵɥɨ 

ɧɟɜɨɡɦɨɠɧɨ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɫɚɦɢɯ 

ɩɪɚɣɦɟɪɨɜ ɢ ɢɯ ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɪɟɚɤɰɢɢ. Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɪɚɡɧɵɯ ɝɪɭɩɩ 

ɆȻɅ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɥɫɹ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɨɬɠɢɝɚ 62-670ɋ. Ⱦɥɹ 

ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɄɊɋ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɧɟ 

ɧɚɛɥɸɞɚɥɨɫɶ, ɧɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 67-700ɋ ɩɪɨɢɫɯɨɞɢɥɨ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɰɟɥɟɜɨɝɨ 

ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ 620ɋ. 

6.3. Ɇɭɥɶɬɢɩɥɟɤɫɧɚɹ ɉɐɊ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɜɨɫɶɦɢ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɜ ɨɞɧɨɣ ɪɟɚɤɰɢɢ 

Ⱦɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɜɫɟɯ ɝɟɧɨɜ ɢɫɫɥɟɞɭɟɦɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɨɞɧɨɣ 

ɪɟɚɤɰɢɢ ɛɵɥɚ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ ɉɐɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɦɟɫɢ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɚɣɦɟɪɨɜ, ɪɚɧɟɟ 

ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɆȻɅ, ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɬɢɩɚ ɄɊɋ.
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Ɋɢɫ. 22. Ɉɩɬɢɦɢɡɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ ɩɪɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɟɬɨɞɨɦ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ 
ɪɟɚɤɰɢɢ. 

Ɉɛɪɚɡɟɰ 
Ɍɟɦɩɟɪɚɬɭɪɚ 

  55OC  60 OC   62OC    65 OC    67OC     70OC 
Ɉɛɪɚɡɟɰ Ɍɟɦɩɟɪɚɬɭɪɚ 

  55OC       60 OC       62OC        65 OC    67OC     70OC 

VIM-1 

 

ɈɏȺ-23 

VIM-2 

 

ɈɏȺ-40 

 

IMP-1 

 

OXA-58 

IMP-2 

 

KPC 

 

VIM-7 

 

SPM-1 
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ɉɨɥɢɦɟɪɚɡɧɭɸ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 620ɋ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 

ɦɚɝɧɢɹ 2 ɦɆ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɨɜ 100 ɦɤɆ. Ɋɟɡɭɥɶɬɚɬɵ 

ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɨɞɭɤɬɨɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 23. ɂɡ-ɡɚ ɫɢɥɶɧɨɣ 

ɪɚɡɧɨɪɨɞɧɨɫɬɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɢɯ ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɞɧɨɣ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɩɪɨɯɨɞɢɥɚ ɫ ɨɱɟɧɶ ɧɢɡɤɢɦ ɜɵɯɨɞɨɦ (ɨɫɨɛɟɧɧɨ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɆȻɅ). 

 

Ɋɢɫ. 23. Ɋɟɡɭɥɶɬɚɬɵ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɆȻɅ, ɈɏȺ 
ɢ ɄɊɋ-ɤɚɪɛɚɩɟɧɟɦɚɡ. 

ɉɨɷɬɨɦɭ ɞɚɥɟɟ ɩɪɨɜɨɞɢɥɢ ɨɩɬɢɦɢɡɚɰɢɸ ɞɜɭɯ ɨɬɞɟɥɶɧɵɯ ɦɭɥɶɬɢɩɥɟɤɫɧɵɟɯ ɉɐɊ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ: ɨɞɧɨɣ - ɫɨ ɫɦɟɫɶɸ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɆȻɅ ɢ ɜɬɨɪɨɣ - ɫɨ 

ɫɦɟɫɶɸ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɬɢɩɚ ɄɊɋ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɯɨɞ ɜ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɝɪɭɩɩɵ ɄɊɋ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɫɹ, ɧɨ ɪɟɡɭɥɶɬɚɬ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɆȻɅ ɨɫɬɚɥɫɹ ɩɪɟɠɧɢɦ.  

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɪɟɚɤɰɢɢ ɢɫɫɥɟɞɨɜɚɥɢ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɭ KAPA2G Fast. 

Ⱦɚɧɧɚɹ ɩɨɥɢɦɟɪɚɡɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɧɧɨ-ɢɧɠɟɧɟɪɧɭɸ ɦɨɞɢɮɢɤɚɰɢɸ Taq ɩɨɥɢɦɟɪɚɡɵ, 

ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɰɟɫɫɢɜɧɨɫɬɶɸ, ɩɨɜɵɲɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɧɚɪɚɳɢɜɚɧɢɹ ɰɟɩɢ 

ɢ ɯɨɪɨɲɢɦ ɜɵɯɨɞɨɦ ɩɪɨɞɭɤɬɨɜ ɉɐɊ. Ʉɚɤ ɫɨɨɛɳɚɟɬɫɹ ɤɨɦɩɚɧɢɟɣ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ, ɷɬɨ 

ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɚ 30-70%. ɍɥɭɱɲɟɧɧɚɹ ɩɪɨɰɟɫɫɢɜɧɨɫɬɶ ɢ 

ɭɞɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ KAPA2G Fast ɩɨɥɢɦɟɪɚɡɵ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɚɦɩɥɢɮɢɤɚɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɭɫɤɨɪɟɧɢɹ ɫɬɚɞɢɢ ɷɥɨɧɝɚɰɢɢ, ɚ ɧɟ ɡɚ ɫɱёɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɩɪɨɬɨɤɨɥɚ 

ɪɟɚɤɰɢɢ. Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɩɪɨɜɨɞɢɥɢ 

ɩɨ ɬɨɦɭ ɠɟ ɩɪɨɬɨɤɨɥɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 12 ɩɚɪ ɩɪɚɣɦɟɪɨɜ. ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ 

ɝɟɧɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɉɐɊ-ɩɪɨɞɭɤɬɵ ɨɠɢɞɚɟɦɨɣ ɞɥɢɧɵ, ɨɞɧɚɤɨ ɞɥɹ VIM-1, VIM-2, IMP-1 ɢ 

IMP-2 ɧɚ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɟ ɨɬɦɟɱɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɥɨɫɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦ ɩɪɨɞɭɤɬɚɦ ɪɟɚɤɰɢɢ (ɪɢɫ. 24).  
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Ɋɢɫ. 24. Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɧɚ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɩɪɨɞɭɤɬɨɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ 
ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɆȻɅ) ɲɟɫɬɢ ɬɢɩɨɜ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ȾɆɋɈ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɉɐɊ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɟ ɫɜɹɡɵɜɚɧɢɟ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɭɫɬɨɣɱɢɜɵɯ 

ɷɥɟɦɟɧɬɨɜ ɜɬɨɪɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ȾɇɄ-ɦɚɬɪɢɰɵ ɢɥɢ ɩɪɚɣɦɟɪɨɜ (ɲɩɢɥɟɤ, ɤɨɬɨɪɵɟ ɧɟ 

ɪɚɫɩɥɟɬɚɸɬɫɹ ɩɪɢ ɬɟɩɥɨɜɨɣ ɞɟɧɚɬɭɪɚɰɢɢ ɢ ɩɪɟɩɹɬɫɬɜɭɸɬ ɨɬɠɢɝɭ ɩɪɚɣɦɟɪɨɜ ɧɚ ɦɚɬɪɢɰɟ). 

Ɉɞɧɚɤɨ ɞɨɛɚɜɥɟɧɢɟ ȾɆɋɈ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 1% ɢ 5%  ɜ ɫɦɟɫɶ ɞɥɹ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɧɟ ɞɚɥɨ 

ɨɠɢɞɚɟɦɨɝɨ ɭɥɭɱɲɟɧɢɹ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɚɦɩɥɢɮɢɤɚɰɢɢ.  

Ⱦɚɥɟɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɪɟɚɤɰɢɢ ɦɵ ɢɫɫɥɟɞɨɜɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ 

«ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ» (hot start), ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ 

ɞɢɦɟɪɨɜ «ɩɪɚɣɦɟɪ-ɦɚɬɪɢɰɚ» ɧɚ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ ɫɦɟɫɢ ɪɟɚɝɟɧɬɨɜ. ɗɬɢ ɞɢɦɟɪɵ ɡɚɬɟɦ ɦɨɝɭɬ 

ɚɦɥɢɮɢɰɢɪɨɜɚɬɶɫɹ ɤɚɤ ɩɨɛɨɱɧɵɟ ɩɪɨɞɭɤɬɵ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

«ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ» ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɢɧɚɤɬɢɜɚɰɢɢ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ: ɮɢɡɢɱɟɫɤɚɹ ɦɨɞɢɮɢɤɚɰɢɹ 

(ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɥɨɣɤɢ ɩɚɪɚɮɢɧɚ) Д235Ж, ɫɜɹɡɵɜɚɧɢɟ ɫ ɚɩɬɚɦɟɪɨɦ Д236Ж ɢɥɢ 

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɚɧɬɢɬɟɥɚɦɢ Д237Ж, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɪɦɨɥɚɛɢɥɶɧɵɯ 

ɜɟɳɟɫɬɜ, ɛɥɨɤɢɪɭɸɳɢɯ ɞɟɡɨɤɫɢɪɢɛɨ-ɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɵ Д238Ж ɢɥɢ ɩɪɚɣɦɟɪɵ Д239, 240].  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɫ «ɝɨɪɹɱɢɦ ɫɬɚɪɬɨɦ» ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚɛɨɪ 

ɪɟɚɝɟɧɬɨɜ KAPA2G Fast HotStart, ɜ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɧɬɢɬɟɥɚ, ɢɧɚɤɬɢɜɢɪɭɸɳɢɟ ȾɇɄ-

ɩɨɥɢɦɟɪɚɡɭ. ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɉɐɊ ɷɬɢ ɚɧɬɢɬɟɥɚ ɞɟɧɚɬɭɪɢɪɭɸɬ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ 30 ɫɟɤɭɧɞ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 950ɋ. ɇɚ ɪɢɫɭɧɤɟ 25 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɆȻɅ ɬɢɩɨɜ 

VIM ɢ IMP ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄ-ɩɨɥɢɦɟɪɚɡ KAPA2G Fast ɢ KAPA2G Fast HotStart. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ «ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ» ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɚɦɩɥɢɮɢɤɚɰɢɢ, ɫɢɧɬɟɡ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɉɐɊ-ɩɪɨɞɭɤɬɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɚɛɥɸɞɚɥɫɹ.  
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Ɋɢɫ. 25. ɗɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɚ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɆȻɅ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɢ «ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ» (ɫɥɟɜɚ) ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ «ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ» 
(ɫɩɪɚɜɚ). 
ɋɨɜɦɟɫɬɧɚɹ ɚɦɩɥɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜɨɫɶɦɢ ɬɢɩɨɜ ɢ ɝɟɧɨɜ ȻɅɊɋ  

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɩɥɚɧɢɪɭɟɬɫɹ ɫɨɜɦɟɫɬɢɬɶ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɪɚɧɟɟ ɦɢɤɪɨɱɢɩɨɦ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɌȿɆ, SHV, CTX-M ɬɢɩɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɦɨɥɟɤɭɥɹɪɧɨɦɭ ɤɥɚɫɫɭ Ⱥ Д241]. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ  ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɬɪɟɯ 

ɬɢɩɨɜ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɤɥɚɫɫɨɜ A, B, ɢ D ɜ ɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 18 ɩɚɪ ɩɪɚɣɦɟɪɨɜ. ɋɬɪɭɤɬɭɪɚ ɢ ɩɚɪɚɦɟɬɪɵ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɌȿɆ, SHV, CTX-M ɬɢɩɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɨɞɭɤɬɨɜ ɉɐɊ ɧɚ 1% ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 26. 

Ƚɟɧɵ ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɭɞɚɥɨɫɶ 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜɵɯɨɞɨɦ (ɧɟ ɦɟɧɟɟ 60 ɧɝ 

ȾɇɄ/ɦɤɥ). ɉɪɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɚɛɥɸɞɚɥɢ ɨɛɪɚɡɨɜɚɧɢɟ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ 

ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɝɟɧɨɜ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɫɬɪɭɤɬɭɪ ɩɪɚɣɦɟɪɨɜ ɢ 

ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 10.4 ɞɚɧɧɨɣ ɪɚɛɨɬɵ. 
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ  
ɌȿɆ, SHV, CTX-M ɬɢɩɨɜ ɜ ɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

 

Ɋɢɫ. 26. ɗɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɚ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɜɭɯ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (IMP-1 ɢ OXA-
58), ɚ ɬɚɤɠɟ ɞɜɭɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (SHV-5 ɢ CTX-M-3) ɜ ɩɪɨɰɟɫɫɟ 
ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ.  
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TEM 
ɩɪɹɦɨɣ ATGAGTATTCAACATTTCCGTGTC 24 37,5 63,0 851 
ɨɛɪɚɬɧɵɣ TTAATCAGTGAGGCACCTATCTC 23 43,5 63,1 

SHV 
ɩɪɹɦɨɣ TTATATTCGCCTGTGTATTATCTC 24 33,3 60,0 855 
ɨɛɪɚɬɧɵɣ GTTAGCGTTGCCAGTGCTCG 20 60,0 67,2 

CTX-M-1 
ɩɪɹɦɨɣ ATGGTTAAAAAATCACTGCGCCAG 24 41,7 66,0 869 
ɨɛɪɚɬɧɵɣ CCGTCGGTGACGATTTTAGCCG 22 59,1 68,4 

CTX-M-2 
ɩɪɹɦɨɣ ATGATGACTCAGAGCATTCGCC 22 50,0 66,1 869 
ɨɛɪɚɬɧɵɣ CCGTGGGTTACGATTTTCGCCG 22 59,1 68,9 

CTX-M-8 
ɩɪɹɦɨɣ ATGATGAGACATCGCGTTAAGC 22 45,5 64,5 869 
ɨɛɪɚɬɧɵɣ CCGTCGGTGACGATTTTCGCG 21 61,9 68,4 

CTX-M-9 
ɩɪɹɦɨɣ GGTGACAAAGAGAGTGCAACGG 22 54,5 66,8 868 
ɨɛɪɚɬɧɵɣ CCCTTCGGCGATGATTCTCGC 21 61,9 68,5 



 

82 

 

6.4. ȼɜɟɞɟɧɢɟ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ ɜ ɝɟɧɵ ɚɦɩɥɢɮɢɰɢɪɭɟɦɵɯ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɩɪɨɰɟɫɫɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

Ⱦɥɹ ɜɜɟɞɟɧɢɹ ɛɢɨɬɢɧɨɜɨɣ ɦɟɬɤɢ ɜ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ȾɇɄ ɜ ɩɪɨɰɟɫɫɟ ɉɐɊ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɦɟɱɟɧɧɵɣ ɛɢɨɬɢɧɨɦ ɞɟɡɨɤɫɢɪɢɛɨɭɪɢɞɢɧɬɪɢɮɨɫɮɚɬ (dUTP), ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶɫɹ ɜ ɰɟɩɶ 

ɜɦɟɫɬɟ ɫ ɧɟɦɟɱɟɧɵɦɢ ɞɟɡɨɤɫɢɧɭɤɥɟɨɬɢɞɬɪɢɮɨɫɮɚɬɚɦɢ. Ɇɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɨɨɬɧɨɲɟɧɢɟ 

ɧɟɦɟɱɟɧɨɝɨ dTTP ɤ ɦɟɱɟɧɧɨɦɭ ɛɢɨɬɢɧɨɦ dUTP 3:2 ɫɨɝɥɚɫɧɨ Д193]. ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɚ) ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ ɈɏȺ ɢ KPC 

(ɛ) ɜ ɩɪɢɫɭɬɫɬɜɢɢ dUTP-ɛɢɨɬɢɧ. ȼ ɰɟɥɨɦ, ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ ɩɪɢ ɜɜɟɞɟɧɢɢ ɦɟɬɤɢ - ɛɢɨɬɢɧɚ 

ɭɦɟɧɶɲɚɥɫɹ, ɧɨ ɛɵɥ ɞɨɫɬɚɬɨɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɫɥɭɱɚɹɯ ɧɟ ɭɞɚɥɨɫɶ ɢɡɛɟɠɚɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ. 

ɚ) ɛ) 

  

Ɋɢɫ. 27. Ɋɟɡɭɥɶɬɚɬ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɆȻɅ (ɚ) ɢ ɈɏȺ ɢ ɄɊɋ (ɛ) 
ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɫ ɜɤɥɸɱɟɧɢɟɦ ɦɟɬɤɢ - ɛɢɨɬɢɧɚ.  

6.5. Ɉɩɬɢɦɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɷɤɫɩɪɟɫɫ-ɞɢɚɝɧɨɫɬɢɤɢ ɹɜɥɹɟɬɫɹ 

ɫɨɤɪɚɳɟɧɢɟ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɚɧɚɥɢɡɚ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɦɟɧɶɲɟɧɢɹ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɬɚɞɢɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ. Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɦɢɧɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɦɟɱɟɧɨɣ ȾɇɄ, ɞɨɫɬɚɬɨɱɧɨɝɨ 

ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɟ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɱɢɬɚɥɢ, ɱɬɨ ɞɥɹ 

ɞɨɫɬɨɜɟɪɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ 300 ɧɝ ɦɟɱɟɧɨɣ ȾɇɄ. Ɍɚɤ 

ɤɚɤ ɪɟɚɤɰɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɛɴɟɦɟ 25 ɦɤɥ, ɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɨɥɭɱɚɟɦɨɝɨ ɉɐɊ-

ɩɪɨɞɭɤɬɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 20 ɧɝ/ɦɤɥ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɵ ɨɩɬɢɦɢɡɢɪɨɜɚɥɢ ɜɪɟɦɹ 

ɫɬɚɞɢɣ ɨɬɠɢɝɚ ɩɪɚɣɦɟɪɨɜ ɢ ɢɯ ɷɥɨɧɝɚɰɢɢ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɱɟɧɨɣ ȾɇɄ ɜ 

ɉɐɊ-ɫɦɟɫɢ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: 

ɧɚɱɚɥɶɧɚɹ ɞɟɧɚɬɭɪɚɰɢɹ ɩɪɢ 94˚ɋ (2 ɦɢɧ), 20 ɰɢɤɥɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ (10 ɫ – ɞɟɧɚɬɭɪɚɰɢɹ ɩɪɢ 
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94̊ ɋ, 20 ɫ – ɨɬɠɢɝ ɩɪɚɣɦɟɪɨɜ ɩɪɢ 65°ɋ, 5 ɫ – ɷɥɨɧɝɚɰɢɹ ɩɪɢ 72˚ɋ), ɡɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ 

ɷɥɨɧɝɚɰɢɢ ɩɪɢ 72˚ɋ (2 ɦɢɧ). ɉɪɢ ɷɬɨɦ ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

ɫɨɫɬɚɜɢɥɚ 40 ɦɢɧɭɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɬɢɦɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɪɟɚɤɰɢɢ ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɛɵɫɬɪɨɣ ɢ 

ɫɩɟɰɢɮɢɱɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɜɨɫɶɦɢ ɬɢɩɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ A, B ɢ D 

ɢ ɬɪɟɯ ɬɢɩɨɜ ɝɟɧɨɜ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɜ ɨɞɧɨɣ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɛɟɡ ɦɟɬɤɢ, ɚ ɬɚɤɠɟ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɬɤɢ. Ⱦɥɹ ɝɟɧɨɜ ɜɫɟɯ ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ (KPC-3, VIM-1, VIM-2, VIM-4, VIM-7, 

IMP-1, IMP-2, SPM-1, NDM-1, OXA-23, OXA-40, ɈɏȺ-48, OXA-51, OXA-58, ɌȿɆ-1, SHV-5, 

CTX-M-3) ɜɨɫɩɪɨɢɡɜɨɞɢɦɨ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɉɐɊ-ɩɪɨɞɭɤɬɵ ɫ ɜɵɯɨɞɨɦ ɧɟ ɦɟɧɟɟ 

40 – 80 ɧɝ/ɦɤɥ, ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡ-ɡɚ ɫɢɥɶɧɨɣ ɪɚɡɧɨɪɨɞɧɨɫɬɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɞɨɛɢɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɜɵɫɨɤɨɝɨ ɜɵɯɨɞɚ ɦɟɱɟɧɵɯ ɚɦɩɥɢɤɨɧɨɜ ɞɥɹ ɜɫɟɯ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɝɟɧɨɜ ɜ ɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ 

ɉɐɊ ɭɞɚɥɨɫɶ ɬɨɥɶɤɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɫɨɤɨɩɪɨɰɟɫɫɢɜɧɨɣ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ KAPA 2G Fast, 

ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɣ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ. ɗɮɮɟɤɬɢɜɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɝɟɧɨɜ ɜɫɟɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Taq ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɩɪɢ 

ɪɚɡɞɟɥɟɧɢɢ ɟɟ ɧɚ ɞɜɟ ɨɬɞɟɥɶɧɵɟ ɦɭɥɶɬɢɩɥɟɤɫɧɵɟ ɪɟɚɤɰɢɢ: ɜ ɨɞɧɨɣ ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɝɟɧɵ 

ɆȻɅ ɢ ɜɨ ɜɬɨɪɨɣ – ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ ɢ ɄɊɋ ɬɢɩɨɜ. Ɉɞɧɚɤɨ ɞɚɠɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ 

ɜɜɟɞɟɧɢɢ ɦɟɬɤɢ ɧɚɛɥɸɞɚɥɨɫɶ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ.  

Ⱦɚɥɟɟ ɜ ɪɚɛɨɬɟ ɨɩɬɢɦɢɡɢɪɨɜɚɥɢ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɚ 

ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɯ ɦɢɤɪɨɱɢɩɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ.  
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ȽɅȺȼȺ 7. ɆɈɅȿɄɍɅəɊɇɕɃ ȾɂɁȺɃɇ ɈɅɂȽɈɇɍɄɅȿɈɌɂȾɇɕɏ ɁɈɇȾɈȼ 

ȾɅə ɂȾȿɇɌɂɎɂɄȺɐɂɂ ȽȿɇɈȼ ɄȺɊȻȺɉȿɇȿɆȺɁ 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɡɨɧɞɨɜ. ɋɥɨɠɧɨɫɬɶ 

ɩɨɞɨɛɧɨɝɨ ɞɢɡɚɣɧɚ ɫɨɫɬɨɢɬ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɛɨɪɚ ɫɬɪɭɤɬɭɪ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɷɮɮɟɤɬɢɜɧɨ ɢ ɫɩɟɰɢɮɢɱɧɨ ɝɢɛɪɢɞɢɡɨɜɚɬɶɫɹ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɜ ɨɞɢɧɚɤɨɜɵɯ 

ɭɫɥɨɜɢɹɯ (ɩɪɢ ɨɞɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜ ɛɭɮɟɪɟ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɚɜɚ). ȼ ɫɥɭɱɚɟ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɜɵɛɨɪ ɡɨɧɞɨɜ ɞɥɹ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɫɥɨɠɧɹɟɬɫɹ ɧɢɡɤɨɣ ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜɧɭɬɪɢ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. 

7.1. ɉɪɢɧɰɢɩ ɩɪɨɜɟɞɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ 
ɢ ɢɯ ɬɟɫɬɢɪɨɜɚɧɢɹ 

Ɂɚɞɚɱɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɜɫɟɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫɨɫɬɨɢɬ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɤɚɤ ɪɚɡɧɨɪɨɞɧɵɯ ɝɟɧɨɜ (ɪɚɡɧɵɯ ɬɢɩɨɜ), ɬɚɤ ɢ 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ  ɝɟɧɨɜ (ɪɚɡɧɵɯ ɩɨɞɝɪɭɩɩ). Ȼɵɥɢ ɜɵɛɪɚɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɨɧɞɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɨɫɶɦɢ ɬɢɩɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (VIM, IMP, NDM, SPM, GIM, SIM, KPC, 

OБA), ɧɚɢɛɨɥɟɟ ɝɟɬɟɪɨɝɟɧɧɵɟ ɬɢɩɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɟɥɢɥɢ ɧɚ ɩɨɞɝɪɭɩɩɵ. ȼɵɛɨɪ ɡɨɧɞɨɜ 

ɨɫɥɨɠɧɹɥɫɹ ɧɢɡɤɨɣ ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜɧɭɬɪɢ ɧɟɤɨɬɨɪɵɯ 

ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. ȼ ɤɚɱɟɫɬɜɟ ɬɢɩ-ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɜɵɛɢɪɚɥɢ 

ɭɱɚɫɬɤɢ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɟ ɝɨɦɨɥɨɝɢɱɧɵɦ ɤɨɧɫɟɪɜɚɬɢɜɧɵɦ 

ɭɱɚɫɬɤɚɦ ɝɟɧɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ. ɉɪɢɧɰɢɩ ɜɵɛɨɪɚ ɬɢɩ-ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 28.  

 
Ɋɢɫ. 28. ɉɪɢɧɰɢɩ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɞɧɨɝɨ ɬɢɩɚ ɧɚ ɩɪɢɦɟɪɟ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM ɬɢɩɚ. 

Ⱦɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɞɝɪɭɩɩ ɝɟɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɭɱɚɫɬɤɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɧɟ ɫɨɞɟɪɠɚɳɢɟ ɦɭɬɚɰɢɣ ɜɧɭɬɪɢ ɩɨɞɝɪɭɩɩɵ ɢ ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ 

ɨɬɥɢɱɚɸɳɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɞɚɧɧɨɣ ɩɨɞɝɪɭɩɩɵ ɨɬ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɞɪɭɝɢɯ 

ɬɢɩɨɜ. Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɝɟɧɨɜ ɩɨɞɛɢɪɚɥɢ ɫɬɪɭɤɬɭɪɵ ɡɨɧɞɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
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ɧɟɫɤɨɥɶɤɢɦ ɭɱɚɫɬɤɚɦ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɉɪɢɧɰɢɩ ɜɵɛɨɪɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɥɹ ɩɨɞɝɪɭɩɩ-ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 29.  

 
Ɋɢɫ. 29. ɉɪɢɧɰɢɩ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɪɚɡɥɢɱɧɵɯ ɩɨɞɝɪɭɩɩ ɧɚ ɩɪɢɦɟɪɟ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM ɬɢɩɚ.  

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɪɭɩɩ ɢ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɩɨɞɛɢɪɚɥɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 

 Ⱦɥɢɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɡɨɧɞɚ 17-27 ɧɭɤɥɟɨɬɢɞɧɵɯ ɨɫɧɨɜɚɧɢɣ 

 Ɋɚɡɥɢɱɢɟ ɜ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɥɚɜɥɟɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɡɨɧɞɨɜ - ɧɟ ɛɨɥɟɟ 5-10Ɉɋ 
(ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɩɨɞɛɢɪɚɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 60-70Ɉɋ) 

 GC-ɫɨɫɬɚɜ 35-70% 

 Ɇɢɧɢɦɚɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ («ɲɩɢɥɟɤ», ɞɢɦɟɪɨɜ), 
ɤɨɬɨɪɵɟ ɡɚɬɪɭɞɧɹɸɬ ɞɨɫɬɭɩɧɨɫɬɶ ɡɨɧɞɚ ɞɥɹ ȾɇɄ-ɦɢɲɟɧɢ, ɫɧɢɠɚɹ ɬɟɦ ɫɚɦɵɦ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɉɚɪɚɦɟɬɪɵ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɨɰɟɧɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Oligo Analyzer 3.1, 

ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɫɚɣɬɟ Integrated DNA Technologies. Ɉɩɬɢɦɚɥɶɧɵɦ ɫɩoɫoɛoɦ ɪɚɫɱɟɬɚ 

ɬɟɦɩɟɪɚɬɭɪ ɩɥɚɜɥɟɧɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɥɢɝoɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɫɱɢɬɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ «ɛɥɢɠɚɣɲɟɝo ɧɭɤɥɟɨɬɢɞɧoɝo oɤɪɭɠɟɧɢɹ» Д242Ж, ɚ ɬɚɤɠɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 

Na+ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɨɦ ɛɭɮɟɪɟ. Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɢɨɧɨɜ NК+ 50 ɦɆ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚ 0.25 ɦɤɆ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɥɹ ɤɨɬɨɪɨɣ 

ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ΔGh ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɦɟɪɨɜ ɢ «ɲɩɢɥɟɤ» ɫɨɫɬɚɜɥɹɥɚ 450ɋ (ɬɟɦɩɟɪɚɬɭɪɚ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɪɨɜɨɞɢɥɚɫɶ ɝɢɛɪɢɞɢɡɚɰɢɹ). 

7.2. ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɢɧɵ ɫɩɟɣɫɟɪɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɨɝɨ ɧɚ ɧɨɫɢɬɟɥɟ ɡɨɧɞɚ ɞɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ 

ȾɇɄ-ɦɢɲɟɧɶɸ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɣɫɟɪ, ɤɨɬɨɪɵɣ ɭɞɥɢɧɹɟɬ ɡɨɧɞɵ ɢ ɫɧɢɠɚɟɬ ɫɬɟɪɢɱɟɫɤɢɟ 

ɡɚɬɪɭɞɧɟɧɢɹ ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ. ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɞɥɢɧɵ ɫɩɟɣɫɟɪɚ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 1 ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɫɨ ɫɩɟɣɫɟɪɚɦɢ ɢɡ ɨɫɬɚɬɤɨɜ ɬɢɦɢɞɢɧɚ (ɨɬ 0 ɞɨ 24 

ɨɫɧɨɜɚɧɢɣ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 30.  
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Ɋɢɫ. 30. ȼɥɢɹɧɢɟ ɞɥɢɧɵ ɫɩɟɣɫɟɪɚ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɫ 
ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ ɧɚ ɩɪɢɦɟɪɟ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-1. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɫɩɟɣɫɟɪɚ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɪɚɫɬɚɧɢɸ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ, ɨɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɠɤɢ ɞɥɢɧɧɟɟ 13 ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ 

ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɫɢɝɧɚɥɚ ɩɪɢ ɷɬɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

7.3. ɉɨɞɛɨɪ ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɱɟɧɨɣ ȾɇɄ 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɨ ɞɜɚ ɬɢɩ-ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɡɨɧɞɚ ɞɥɹ 

ɤɚɠɞɨɝɨ ɬɢɩɚ ɝɟɧɨɜ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɯ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɰɟɩɢ. Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɠɞɨɣ 

ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɨ 2-4 ɜɚɪɢɚɧɬɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɜɨɢɦ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ. ȼ ɬɚɛɥɢɰɚɯ 9, 10 ɩɪɢɜɟɞɟɧɵ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨɞɨɛɪɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɬɢɩɚ ɢ ɤɚɠɞɨɣ ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ. 

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɥɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɜɵɛɪɚɧɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɜ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɚɧɚɥɢɡɟ ɫ ɰɟɥɶɸ ɨɬɛɨɪɚ ɡɨɧɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɨɥɟɟ ɜɵɫɨɤɢɣ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɢ ɧɢɡɤɢɣ  ɫɢɝɧɚɥ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ. ɋɯɟɦɚ ɦɟɬɨɞɚ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 31. ɇɚ ɦɢɤɪɨɱɢɩ ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɢɦɦɨɛɢɥɢɡɨɜɚɥɢɫɶ ɨɞɧɨɰɟɩɨɱɟɱɧɵɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ ɫ ɭɧɢɤɚɥɶɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɣ, ɫɩɟɰɢɮɢɱɧɨɣ ɤ ɪɚɡɥɢɱɧɵɦ ɭɱɚɫɬɤɚɦ ɤɚɪɛɚɩɟɧɟɦɚɡ ɤɚɠɞɨɝɨ 

ɬɢɩɚ. ȾɇɄ-ɦɢɲɟɧɶ ɩɨɥɭɱɚɥɢ ɚɦɩɥɢɮɢɤɚɰɢɟɣ ɝɟɧɚ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ 

ɦɟɬɤɢ-ɛɢɨɬɢɧɚ, ɟɟ ɡɚɬɟɦ ɝɢɛɪɢɞɢɡɨɜɚɥɢ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɢɤɪɨɱɢɩɚ. Ȼɢɨɬɢɧ ɜɵɹɜɥɹɥɢ ɤɨɧɴɸɝɚɬɨɦ ɫɬɪɟɩɬɚɜɢɞɢɧ-ɩɟɪɨɤɫɢɞɚɡɚ ɢ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ 

ɞɟɬɟɤɰɢɟɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚɡɵ. Ɇɟɬɨɞɢɤɚ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɢ ɧɚ ɨɫɧɨɜɟ 

ɩɟɪɨɤɫɢɞɚɡɵ ɯɪɟɧɚ ɞɥɹ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ ɧɚ ɫɬɟɤɥɟ ɢ ɦɟɦɛɪɚɧɧɵɯ ɧɨɫɢɬɟɥɹɯ ɛɵɥɚ ɪɚɧɟɟ 

ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɧɚɲɟɣ ɥɚɛɨɪɚɬɨɪɢɢ Д241Ж. Ɉɧɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɯɪɨɦɨɝɟɧɧɵɯ 



 

87 

 

ɫɭɛɫɬɪɚɬɨɜ ɢ ɨɛɟɫɩɟɱɟɧɢɢ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɤɪɚɲɟɧɧɵɣ ɩɪɨɞɭɤɬ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɪɟɚɤɰɢɢ 

ɚɞɫɨɪɛɢɪɭɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɨɫɢɬɟɥɹ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɌɆȻ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɞɟɤɫɬɪɚɧ ɫɭɥɶɮɚɬɨɦ (Ⱦɋ), ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɥ ɚɞɫɨɪɛɰɢɸ ɨɤɪɚɲɟɧɧɨɝɨ 

ɩɪɨɞɭɤɬɚ ɨɤɢɫɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɧɵɯ ɧɨɫɢɬɟɥɟɣ.  

 
Ɋɢɫ. 31. ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. 

Ɍɚɛɥɢɰɚ 9 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɇɚɡɜɚɧɢɟ ɡɨɧɞɚ ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ Ⱦɥɢɧɚ, 
ɧɭɤɥ 

Ɍ ɩɥ., 
°ɋ 

Ʉɨɧɬɪɨɥɶ ɢɦɦɨɛɢɥɢɡɚɰɢɢ NH2-TTTTTTTTTTTTTTCTAGACAGCCACTCATA-Biotin 18 52 
ɉɨɥ. Ʉɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ NH2-TTTTTTTTTTTTTGATTGGACGAGTCAGGAGC 19 60 
Ɉɬɪ. Ʉɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ NH2-TTTTTTTTTTTTTTCTAGACAGCCACTCATA 18 52 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ VIM Иɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGGAGATTGAAAAGCAAATTGGACT 24 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ VIM Иɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTAGTCCAATTTGCTTTTCAATCTCC 24 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ IMPИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGGAATAGAGTGGCTTAATTCTCG 23 65 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ IMPИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCGAGAATTAAGCCACTCTATTCC 23 65 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ NDMИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCCTGATCAAGGACAGCAAGG 20 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ NDMИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCCTTGCTGTCCTTGATCAGG 20 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ SPMИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGATGGGACCGTTGTCATTG 19 65 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ SPMИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCAATGACAACGGTCCCATC 19 65 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ SIMИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCCTTGGCAATCTAAGTGACGCAA 23 70 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ SIMИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTTTGCGTCACTTAGATTGCCAAGG 23 70 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ GIMИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCACACTGGGAAATGGGCTTATA 22 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ GIMИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTTATAAGCCCATTTCCCAGTGTG 22 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ OXAИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTCCACAAGTGGGCTGGTTGAC 20 69 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ OXAИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGTCAACCAGCCCACTTGTGG 20 67 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ KPCИɩɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGCTTCCCACTGTGCAGCTCATTC 23 68 
Ɂɨɧɞ ɞɥɹ ɬɢɩɚ KPCИɨɛɪ.ɰɟɩɶ NH2-TTTTTTTTTTTTTGAATGAGCTGCACAGTGGGAAGC 23 68 
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Ɍɚɛɥɢɰɚ 10 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɇɚɡɜɚɧɢɟ ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ Ⱦɥɢɧɚ, 
ɧɭɤɥ 

Ɍ ɩɥ., 
°ɋ 

Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_67 NH2-TTTTTTTTTTTTTTTAGCCCATTCCGGGGAGCC 20 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_568 NH2-TTTTTTTTTTTTTTCAGCGAACGTGCTATACGG 20 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_590 NH2-TTTTTTTTTTTTTGTTGTGCCGTTCATGAGTTGT 21 63 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_594 NH2-TTTTTTTTTTTTTGTGGTTGTGCCGTTCAT 17 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_67 NH2-TTTTTTTTTTTTTCTCGCTTTTTCCGTAGATTC 20 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_568 NH2-TTTTTTTTTTTTTTCTGCGAGTGTGCTCTATGG 20 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_590 NH2-TTTTTTTTTTTTTGTTGTGCGATTTATGAGTTGT 21 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_594 NH2-TTTTTTTTTTTTTGTGCGATTTATGAGTTG 17 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-7_130 NH2-TTTTTTTTTTTTTGTTCGGCTGTACAAGATTGGCG 22 67 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-7_184 NH2-TTTTTTTTTTTTTCTCGGTGACACGGTGTAC 18 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_135 NH2-TTTTTTTTTTTTTGTGGGGCGTTGTTCCTAAACATG 23 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_367 NH2-TTTTTTTTTTTTTCTGCTTAAAAAAGACGGTAAGGTTC 25 63 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_387 NH2-TTTTTTTTTTTTTGGTTCAAGCCACAAATTCATTTAGC 25 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_497 NH2-TTTTTTTTTTTTTGCCTGAAAGGAAAATATTATTCGGTG 27 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_206 NH2-TTTTTTTTTTTTTCCATTTACTGCTACAGATACTG 22 58 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_264 NH2-TTTTTTTTTTTTTTCAAAGGCACTATTTCCTCAC 21 60 

Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2И264ɭɞ NH2-TTTTTTTTTTTTTTCAAAGGCACTATTTCCTCACATTTC 26 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_297 NH2-TTTTTTTTTTTTTCAGCACAGGGGGAATAGAGTG 21 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_497 NH2-TTTTTTTTTTTTTTACCTGAAAAGAAAATTTTATTCGGTG 27 62 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-5_505 NH2-TTTTTTTTTTTTTAATAGAGTTTTGTTCGGTGGTT 22 65 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-5_378 NH2-TTTTTTTTTTTTTAGACGGTAAAGTACAAGCTAA 21 63 

Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-11_493 NH2-TTTTTTTTTTTTTGCTACCTAAAAATAAAATCTTATTTGG 27 65 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-11_550 NH2-TTTTTTTTTTTTTGGTAATCTAGATGACGCAAATGTTG 25 67 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-12_381 NH2-TTTTTTTTTTTTTGACAATAAGGTACAAGCTAAACAC TC 26 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-12_300 NH2-TTTTTTTTTTTTTACGGCTGGAATAGAGTGGCT 20 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-23_225 NH2-TTTTTTTTTTTTTAAATACAGAATATGTGCCAGCCTCT 25 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-23_321 NH2-TTTTTTTTTTTTTGAAGGGCGAGAAAAGGTCATTTAC 25 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-23_540 NH2-TTTTTTTTTTTTTGGTAGAGTTTGTTTCCCAATTAGCA 25 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-40_225 NH2-TTTTTTTTTTTTTAAATAAAGAATATGTCCCTGCATCA 25 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-40_328 NH2-TTTTTTTTTTTTTGAACTTATCCTATGTGGGAGAAAG 24 65 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-40_540 NH2-TTTTTTTTTTTTTACAAGAAGTTAATTTTGCCGATGA 23 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-51_147 NH2-TTTTTTTTTTTTTCGAAGTACACACTACGGGTGTTTTAG 26 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-51_408 NH2-TTTTTTTTTTTTTTTAGAATTGGCACGTCGTATTGGTC 25 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-51_540 NH2-TTTTTTTTTTTTTCAAGAGGCACAGTTTGCTTACAAG 24 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-48_524 NH2-TTTTTTTTTTTTTGCTGTATCACAATAAGTTACACGTATC 27 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-48_552 NH2-TTTTTTTTTTTTTGGAGCGCAGCCAGCGTATTG 20 72 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-58_206 NH2-TTTTTTTTTTTTTGCACGCATTTAGACCGAGC 19 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-58_408 NH2-TTTTTTTTTTTTTAGAATTGGCACGTCGTATTGGTC 23 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-58_540 NH2-TTTTTTTTTTTTTAGTAAAGTTTGTGTATGATTTAGCCCA 27 68 

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɥɢɝɨɧɭɤɥɟɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 32. ɇɚɛɥɸɞɚɟɦɵɟ ɚɛɫɨɥɸɬɧɵɟ 
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ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɧɚɯɨɞɢɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 11000 ɞɨ 21000 ɭɫɥ. ɟɞ. 

ɩɪɢ ɭɪɨɜɧɟ ɮɨɧɨɜɨɝɨ ɫɢɝɧɚɥɚ ɨɤɨɥɨ 1000 ɭɫɥ.ɟɞ. ɉɟɪɟɤɪɟɫɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ ɨɬɞɟɥɶɧɵɯ 

ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ, ɫɩɟɰɢɮɢɱɧɵɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɪɭɝɢɯ ɬɢɩɨɜ, ɧɟ 

ɧɚɛɥɸɞɚɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɩɨɞɨɛɪɚɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ. 

 

Ɋɢɫ. 32. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɟɱɟɧɨɣ 
ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɦɢɤɪɨɱɢɩɚɯ. 

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɛɵɥɨ ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ ɩɨ 3-4 ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɚ, 

ɜɵɛɪɚɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɨɜ. ɉɪɢ ɚɧɚɥɢɡɟ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɤɚɤ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ, ɬɚɤ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ. Ⱦɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɩɪɨɜɟɪɹɥɢ ɝɢɛɪɢɞɢɡɚɰɢɸ 

ɢɫɫɥɟɞɭɟɦɵɯ ɡɨɧɞɨɜ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɤɚɪɛɚɩɟɧɟɦɚɡ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ. Ɋɟɡɭɥɶɬɚɬɵ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɡɨɧɞɨɜ ɫ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɶɸ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 33 ɞɥɹ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɨɜ IMP ɢ VIM. 

Ɂɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ VIM- 1 ɢ VIM- 2 ɧɟ ɞɚɜɚɥɢ ɩɟɪɟɤɪɟɫɬɧɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɝɟɧɚɦɢ ɮɟɪɦɟɧɬɨɜ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ, ɩɨɷɬɨɦɭ ɜɵɛɨɪ ɡɨɧɞɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɬɨɝɨ ɠɟ ɬɢɩɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɝɪɭɩɩ VIM- 1 ɢ VIM- 2 ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨ ɞɜɚ ɡɨɧɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɨɥɟɟ 

ɜɵɫɨɤɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ (VIM И580 ɢ VIM- 594 ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɨɞɝɪɭɩɩɵ VIM- 1 (ɫɦ. ɪɢɫ. 33 ɜ ) ɢ VIM И568 ɢ VIM И580 ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩɵ VIM- 2 

(ɫɦ. ɪɢɫ. 33 ɝ )).  
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ɚ)   ɛ)   

ɜ)   ɝ)   

Ɋɢɫ. 33. Ƚɢɛɪɢɞɢɡɚɰɢɹ ɡɨɧɞɨɜ ɞɥɹ ɬɢɩɢɪɨɜɚɧɢɹ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɦɟɱɟɧɨɣ ȾɇɄ-
ɦɢɲɟɧɶɸ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɧɚ ɩɪɢɦɟɪɟ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɚ) IMP-1, ɛ) IMP-2, ɜ) VIM- 1, ɝ) VIM-
2.  

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɡɨɧɞɨɜ ɞɥɹ ɩɨɞɝɪɭɩɩɨɜɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP ɬɢɩɚ, 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɛɵɥ ɡɚɦɟɬɧɵɦ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɵɛɨɪɟ 

ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɡɨɧɞɨɜ ɞɥɹ ɦɢɤɪɨɱɢɩɚ ɨɫɧɨɜɵɜɚɥɢɫɶ ɧɟ ɬɨɥɶɤɨ ɧɚ ɡɧɚɱɟɧɢɹɯ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɧɨ ɢ ɩɪɢɧɢɦɚɥɢ ɜɨ ɜɧɢɦɚɧɢɟ ɧɚɥɢɱɢɟ ɧɟɫɩɟɰɢɮɢɱɟɤɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɤɚɪɛɚɩɟɧɟɦɚɡ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɨɧɞɚɦɢ 

ɚɛɫɨɥɸɬɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɧɨɪɦɢɪɨɜɚɥɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɮɨɧɨɜɨɝɨ ɨɤɪɚɲɢɜɚɧɢɹ ɜɨɤɪɭɝ ɹɱɟɣɤɢ ɦɢɤɪɨɱɢɩɚ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ 

ɫɜɹɡɵɜɚɧɢɹ ɬɚɤɠɟ ɞɟɥɢɥɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɮɨɧɚ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɫɨɨɬɧɨɲɟɧɢɹ ɫɢɝɧɚɥ/ɮɨɧ 

ɨɩɢɫɚɧɚ ɜ ɪɚɡɞɟɥɟ 4.2.14 ɞɚɧɧɨɣ ɪɚɛɨɬɵ. ȼɫɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɡɚɧɨɫɢɥɢ ɜ 

ɬɚɛɥɢɰɭ ɢ ɫɬɪɨɢɥɢ ɞɢɚɝɪɚɦɦɵ ɫɨɨɬɧɨɲɟɧɢɣ ɫɢɝɧɚɥ/ɮɨɧ ɞɥɹ ɜɫɟɯ ɬɟɫɬɢɪɭɟɦɵɯ ɡɨɧɞɨɜ 

ɢɫɫɥɟɞɭɟɦɨɣ ɩɨɞɝɪɭɩɩɵ. ȼ ɬɚɛɥɢɰɟ 11 ɩɪɢɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɞɝɪɭɩɩɨɜɨɣ 
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ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP ɬɢɩɚ. ɇɚ ɪɢɫɭɧɤɟ 34 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩɵ IMP-2, ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɮɨɧɚ. 

 

Ɋɢɫ. 34. ɇɨɪɦɢɪɨɜɚɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  
«ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ ɞɥɹ ɤɚɪɛɚɩɟɧɟɦɚɡɵ IMP-2 ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ȾɇɄ-ɦɢɲɟɧɶɸ (IMP-2) ɢ 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ȾɇɄ-ɦɢɲɟɧɶɸ (IMP-1). 

Ʉɪɢɬɟɪɢɹɦɢ ɨɬɛɨɪɚ ɡɨɧɞɨɜ ɛɵɥɢ: ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ > 8 ɞɥɹ ɫɩɟɰɢɮɢɱɟɫɤɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ (ɨɬɦɟɱɟɧ ɡɟɥёɧɨɣ ɥɢɧɢɟɣ ɧɚ ɪɢɫɭɧɤɟ 34) ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ < 2 ɞɥɹ 

ɫɢɝɧɚɥɚ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɤɚɪɛɚɩɟɧɟɦɚɡ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ (ɨɬɦɟɱɟɧɨ ɤɪɚɫɧɨɣ ɥɢɧɢɟɣ ɧɚ ɪɢɫɭɧɤɟ 

34). Ⱦɥɹ ɩɨɞɝɪɭɩɩɵ IMP-1 ɩɟɪɜɨɦɭ ɤɪɢɬɟɪɢɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 3 ɢɡ 4 ɢɫɫɥɟɞɭɟɦɵɯ ɡɨɧɞɨɜ (ɫɦ. 

ɬɚɛɥɢɰɭ 11), ɞɥɹ ɩɨɞɝɪɭɩɩɵ IMP-2 – 3 ɢɡ 5 ɡɨɧɞɨɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 

ɫɢɝɧɚɥɚ ɩɨ ɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ (ɫɦ. ɪɢɫ.34 ɢ ɬɚɛɥ. 11). ɉɪɢ ɭɱɟɬɟ ɜɬɨɪɨɝɨ ɤɪɢɬɟɪɢɹ ɛɵɥ 

ɨɬɜɟɪɝɧɭɬ ɡɨɧɞ IMP_1_367 , ɬɚɤ ɤɚɤ ɩɪɢ ɜɵɫɨɤɨɦ ɫɢɝɧɚɥɟ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɵɥɚ ɧɢɡɤɨɣ ɜɫɥɟɞɫɬɜɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɝɨ ɫɢɝɧɚɥɚ ɫ 

ɞɪɭɝɢɦɢ ȾɇɄ-ɦɢɲɟɧɹɦɢ (ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ =2,2). Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ 

ɦɢɤɪɨɱɢɩ ɛɵɥ ɜɵɛɪɚɧ ɞɪɭɝɨɣ ɡɨɧɞ (IMP_1_497), ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ 

ɤɨɬɨɪɨɝɨ ɛɵɥɚ ɧɟɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ IMPИ1И367, ɧɨ ɩɪɢ ɷɬɨɦ ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ 

ɫ ɞɪɭɝɢɦɢ ȾɇɄ-ɦɢɲɟɧɹɦɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɨɜɚɥɚ (ɫɦ. ɬɚɛɥɢɰɭ 11).  

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩɵ IMP-2, 

ɤɪɢɬɟɪɢɸ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɚ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɨɧɞɵ IMP_2_206, IMPИ2И264ɭɞɥ ɢ 

IMPИ2И497, ɨɞɧɚɤɨ ɞɥɹ ɡɨɧɞɚ IMPИ2И264ɭɞɥ ɧɚɛɥɸɞɚɥɫɹ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ 

ɫɜɹɡɵɜɚɧɢɹ ɫ ȾɇɄ ɮɟɪɦɟɧɬɚ IMP-1 (ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ > 2). ɉɨɷɬɨɦɭ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɧɚ 
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ɦɢɤɪɨɱɢɩ ɛɵɥɢ ɜɵɛɪɚɧɵ ɡɨɧɞɵ IMPИ2И206 ɢ IMPИ2И497, ɞɚɸɳɢɟ ɢɧɬɟɧɫɢɜɧɵɣ ɢ 

ɜɵɫɨɤɨɫɩɟɰɢɮɢɱɧɵɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ (ɫɦ. ɪɢɫ.34 ɢ ɬɚɛɥ. 11). 

Ɍɚɛɥɢɰɚ 11 

ɇɚɡɜɚɧɢɟ ɡɨɧɞɚ 

Ɉɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ 
ɞɥɹ ɫɩɟɰɢɮɢɱɟɫɤɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ  
ɫɨ ɫɜɨɟɣ ȾɇɄ  

Ɉɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɮɨɧ ɞɥɹ 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ  
ɫ «ɱɭɠɨɣ» ȾɇɄ  

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɨɞɝɪɭɩɩɵ IMP-1 

IMP_1_135 9,0 0 

IMP_1_367 10,9 2,2 

IMP_1_387 11,0 0,8 

IMP_1_497 10,4 0,5 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɨɞɝɪɭɩɩɵ IMP-2 

IMP_2_206 9,4 0,0 
IMP_2_297 6,3 0,1 
IMP_2_264 7,5 0,6 

IMP_2_264ɭɞɥ 10,0 2,3 
IMP_2_497 11,0 0,1 

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɡɨɧɞɨɜ ɛɵɥɚ ɩɪɨɜɚɪɶɢɪɨɜɚɧɚ ɢɯ ɞɥɢɧɚ (ɞɥɹ ɩɨɞɝɪɭɩɩ IMP-2, ɈɏȺ-23, 

ɈɏȺ-40, ɈɏȺ-51, ɈɏȺ-58). Ɋɟɡɭɥɶɬɚɬ ɨɩɬɢɦɢɡɚɰɢɢ ɞɥɢɧɵ ɡɨɧɞɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 34 ɧɚ 

ɩɪɢɦɟɪɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP_2. ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɡɨɧɞɨɜ ɧɚɛɥɸɞɚɥɢ 

ɫɥɟɞɭɸɳɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ: ɩɪɢ ɭɞɥɢɧɟɧɢɢ ɡɨɧɞɚ (IMP_2_264 (ɭɞɥ) ɧɚ ɪɢɫɭɧɤɚɯ 33, 34) 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɜɨɡɪɚɫɬɚɥɚ ɧɚ 30%, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɩɚɞɚɥɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩɵ ɮɟɪɦɟɧɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɚ ɡɨɧɞɚ ɧɟ ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɜ ɦɢɤɪɨɱɢɩ, 

ɩɨɫɤɨɥɶɤɭ ɡɨɧɞ IMPИ2И264 ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɤɪɢɬɟɪɢɸ ɜɵɫɨɤɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɚ 

IMP_2_264 (ɭɞɥ) ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɸ ɜɵɫɨɤɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ.  

ȼɥɢɹɧɢɟ ɭɞɥɢɧɟɧɢɹ ɡɨɧɞɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɬɚɤɠɟ 

ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɧɚ ɡɨɧɞɚɯ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ  ɈɏȺ-23, ɈɏȺ-40, ɈɏȺ-51 ɢ ɈɏȺ-

58, ɞɚɸɳɢɯ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɟ ɫɢɝɧɚɥɵ ɧɢɡɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. Ɉɞɧɚɤɨ ɞɥɹ ɷɬɢɯ ɡɨɧɞɨɜ 

ɭɞɥɢɧɟɧɢɟ ɧɟ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ 

(ɞɚɧɧɵɟ ɧɟ ɩɪɢɜɨɞɹɬɫɹ) ɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɢɤɪɨɱɢɩɚ ɩɨɞɛɢɪɚɥɢɫɶ ɞɪɭɝɢɟ ɡɨɧɞɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɢ ɨɬɛɨɪɚ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɠɞɨɣ 

ɩɨɞɝɪɭɩɩɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨ ɞɜɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɚɤ 

ɜɵɫɨɤɢɣ ɫɢɝɧɚɥ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɬɚɤ ɢ ɧɢɡɤɢɣ ɫɢɝɧɚɥ ɩɟɪɟɤɪɟɫɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ȾɇɄ ɞɪɭɝɢɯ 
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ɩɨɞɝɪɭɩɩ ɞɚɧɧɨɝɨ ɬɢɩɚ ɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɡɨɧɞɨɜ, ɜɵɛɪɚɧɧɵɯ ɞɥɹ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 12. 

Ɍɚɛɥɢɰɚ 12 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɇɚɡɜɚɧɢɟ ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ Ⱦɥɢɧɚ, 
ɧɭɤɥ. 

Ɍ ɩɥ., 
°ɋ 

Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_590 NH2-TTTTTTTTTTTTTGTTGTGCCGTTCATGAGTTGT 21 63 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-1_594 NH2-TTTTTTTTTTTTTGTGGTTGTGCCGTTCAT 17 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_568 NH2-TTTTTTTTTTTTTTCTGCGAGTGTGCTCTATGG 20 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-2_590 NH2-TTTTTTTTTTTTTGTTGTGCGATTTATGAGTTGT 21 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-7_130 NH2-TTTTTTTTTTTTTGTTCGGCTGTACAAGATTGGCG 22 67 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ VIM-7_184 NH2-TTTTTTTTTTTTTCTCGGTGACACGGTGTAC 18 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_387 NH2-TTTTTTTTTTTTTGGTTCAAGCCACAAATTCATTTAGC 25 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-1_497 NH2-TTTTTTTTTTTTTGCCTGAAAGGAAAATATTATTCGGTG 27 64 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_206 NH2-TTTTTTTTTTTTTCCATTTACTGCTACAGATACTG 22 58 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-2_497 NH2-TTTTTTTTTTTTTTACCTGAAAAGAAAATTTTATTCGGTG 27 62 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-5_505 NH2-TTTTTTTTTTTTTAATAGAGTTTTGTTCGGTGGTT 22 65 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-5_378 NH2-TTTTTTTTTTTTTAGACGGTAAAGTACAAGCTAA 21 63 

Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-11_493 NH2-TTTTTTTTTTTTTGGCTACCTAAAAATAAAATCTTATTTGG 28 65 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-11_550 NH2-TTTTTTTTTTTTTGGTAATCTAGATGACGCAAATGTTG 25 67 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-12_381 NH2-TTTTTTTTTTTTTGACAATAAGGTACAAGCTAAACAC TC 26 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ IMP-12_300 NH2-TTTTTTTTTTTTTACGGCTGGAATAGAGTGGCT 20 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-23_321 NH2-TTTTTTTTTTTTTGAAGGGCGAGAAAAGGTCATTTAC 25 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-23_540 NH2-TTTTTTTTTTTTTGGTAGAGTTTGTTTCCCAATTAGCA 25 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-40_225 NH2-TTTTTTTTTTTTTAAATAAAGAATATGTCCCTGCATCA 25 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-40_540 NH2-TTTTTTTTTTTTTACAAGAAGTTAATTTTGCCGATGA 23 60 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-51_147 NH2-TTTTTTTTTTTTTCGAAGTACACACTACGGGTGTTTTAG 26 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-51_540 NH2-TTTTTTTTTTTTTCAAGAGGCACAGTTTGCTTACAAG 24 69 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OXA-48_524 NH2-TTTTTTTTTTTTTGCTGTATCACAATAAGTTACACGTATC 27 66 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-48_552 NH2-TTTTTTTTTTTTTGGAGCGCAGCCAGCGTATTG 20 72 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-58_206 NH2-TTTTTTTTTTTTTGCACGCATTTAGACCGAGC 19 68 
Ɂɨɧɞ ɩɨɞɝɪɭɩɩɵ OБA-58_540 NH2-TTTTTTTTTTTTTAGTAAAGTTTGTGTATGATTTAGCCCA 27 68 

7.4. ȼɵɛɨɪ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» 
ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɦɟɱɟɧɨɣ ȾɇɄ 

Ⱦɥɹ ɞɟɬɟɤɰɢɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɯɟɦɚ ɫɷɧɞɜɢɱ-ɚɧɚɥɢɡɚ, ɜ ɤɨɬɨɪɨɣ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɬɢɩɚ ɡɨɧɞɨɜ. ɉɟɪɜɵɟ – «ɭɥɚɜɥɢɜɚɸɳɢɟ» ɢɦɦɨɛɢɥɢɡɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɢɤɪɨɱɢɩɚ, ɜɬɨɪɵɟ – «ɞɟɬɟɤɬɢɪɭɸɳɢɟ» ɫɨɞɟɪɠɚɬ ɦɟɬɤɭ ɢ ɝɢɛɪɢɞɢɡɭɸɬɫɹ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɜ 

ɭɱɚɫɬɤɟ, ɨɬɥɢɱɧɨɦ ɨɬ ɭɱɚɫɬɤɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɟɪɜɨɝɨ ɡɨɧɞɚ. 

ȼ ɤɚɱɟɫɬɜɟ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɤɨɬɨɪɵɟ ɢɦɦɨɛɢɥɢɡɨɜɚɥɢɫɶ ɧɚ 

ɦɢɤɪɨɱɢɩɟ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɟɱɟɧɨɣ ȾɇɄ (ɪɚɡɞɟɥ 7.1). Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɪɚɛɨɬɵ ɛɵɥ 

ɜɵɛɨɪ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɢ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɜɡɚɢɦɧɨɝɨ 
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ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɜɭɯ ɡɨɧɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɩɪɟɞɩɨɥɚɝɚɥɢ ɜɵɛɢɪɚɬɶ ɧɚ ɭɱɚɫɬɤɚɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɨɜ, ɜɵɫɨɤɨ ɝɨɦɨɥɨɝɢɱɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɤɚɪɛɚɩɟɧɟɦɚɡ. Ɍɨ ɟɫɬɶ 

ɞɟɬɟɤɬɢɪɭɸɳɢɟ ɡɨɧɞɵ ɜɵɛɢɪɚɥɢ ɨɛɳɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɛɟɡ ɪɚɡɞɟɥɟɧɢɹ ɧɚ 

ɩɨɞɝɪɭɩɩɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɨɬɞɟɥɶɧɵɯ ɬɢɩɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ. 

ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧɞɨɜ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ȾɇɄ-ɦɢɲɟɧɢ 

ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ. Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɫɷɧɞɜɢɱ-ɫɯɟɦɵ ɚɧɚɥɢɡɚ ɛɵɥɢ 

ɢɫɫɥɟɞɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɜɭɯ ɡɨɧɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ (ɜɟɥɢɱɢɧɚ 
ɪɚɫɫɬɨɹɧɢɹ ɨɛɥɚɫɬɢ ɦɢɲɟɧɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɦɟɠɞɭ ɡɨɧɞɚɦɢ) 

 ɉɨɥɨɠɟɧɢɟ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɡɨɧɞɚ ɧɚ ȾɇɄ-ɦɢɲɟɧɢ 

 Ɍɢɩ ɭɥɚɜɥɢɜɚɟɦɨɣ ɰɟɩɢ (ɩɪɹɦɚɹ ɢɥɢ ɨɛɪɚɬɧɚɹ). 
ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɫɨɫɬɨɹɥɚ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɣ: ɧɚ ɦɢɤɪɨɱɢɩɟ ɢɦɦɨɛɢɥɢɡɨɜɚɥɢ ɧɚɛɨɪ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɫɩɟɰɢɮɢɱɟɫɤɢɯ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɫɩɟɰɢɮɢɱɟɫɤɭɸ ȾɇɄ-ɦɢɲɟɧɶ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɩɨɥɭɱɚɥɢ ɦɟɬɨɞɨɦ 

ɉɐɊ, ɩɪɨɜɨɞɢɥɢ ɝɢɛɪɢɞɢɡɚɰɢɸ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɱɢɩɚ «ɭɥɚɜɥɢɜɚɸɳɢɦɢ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ, ɡɚɬɟɦ ɩɪɨɜɨɞɢɥɢ 

ɝɢɛɪɢɞɢɡɚɰɢɸ ɫ «ɞɟɬɟɤɬɢɪɭɸɳɢɦɢ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ, ɦɟɱɟɧɧɵɦɢ ɛɢɨɬɢɧɨɦ. 

Ȼɢɨɬɢɧ ɜ ɞɭɩɥɟɤɫɚɯ ȾɇɄ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɱɢɩɚ ɜɵɹɜɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɧɴɸɝɚɬɚ 

ɫɬɪɟɩɬɚɜɢɞɢɧɚ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ ɯɪɟɧɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ ɮɟɪɦɟɧɬɚ 

(ɪɢɫ. 35).  

 

Ɋɢɫ. 35. ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɧɚ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. 
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7.4.1. ȼɥɢɹɧɢɟ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ  

ɋɯɟɦɚɬɢɱɧɨ ɜɨɡɦɨɠɧɨɟ  ɪɚɫɩɨɥɨɠɟɧɢɟ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɨɜ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɢ ȾɇɄ-ɦɢɲɟɧɢ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 36.  

 

Ɋɢɫ. 36. Ɋɚɫɩɨɥɨɠɟɧɢɟ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɨɜ ɧɚ ȾɇɄ-ɦɢɲɟɧɢ ɛɥɢɡɤɨ 
(ɚ) ɢ ɞɚɥɟɤɨ (ɛ) ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-ɬɢɩɚ ɛɵɥɢ  ɜɵɛɪɚɧɵ ɩɨ 2-

4 ɜɚɪɢɚɧɬɚ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 0 ɧ. 

ɞɨ 500 ɧ. ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼɫɟɝɨ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ 96 ɜɚɪɢɚɧɬɨɜ ɫɨɱɟɬɚɧɢɣ ɡɨɧɞɨɜ ɫ ɪɚɡɥɢɱɧɵɦ 

ɪɚɫɫɬɨɹɧɢɟɦ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 13, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ  ɛɢɨɬɢɧ ɧɚ 3’-ɤɨɧɰɟ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. Ȼɢɨɬɢɧ ɛɵɥ ɤɨɜɚɥɟɧɬɧɨ ɩɪɢɫɨɟɞɢɧɟɧ ɤ 3’-ɤɨɧɰɭ ɡɨɧɞɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɣɫɟɪɚ ɢɡ 5 ɨɫɬɚɬɤɨɜ ɬɢɦɢɞɢɧɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɟɝɨ ɞɨɫɬɭɩɧɨɫɬɢ ɞɥɹ 

ɤɨɧɴɸɝɚɬɚ ɫɬɪɟɩɬɚɜɢɞɢɧɚ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ ɯɪɟɧɚ. 

ɉɨɜɟɞɟɧɢɟ ɩɨɞɨɛɪɚɧɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɜ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɚɧɚɥɢɡɟ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɨɧɞɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 37. ɋɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɞɟɜɹɬɢ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-

ɦɢɲɟɧɢ  ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɛɥɢɡɤɨɦ ɩɨɥɨɠɟɧɢɢ ɡɨɧɞɨɜ (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɛɨɥɟɟ 100 ɧ.) 

ɧɚɛɥɸɞɚɟɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɛɵɥɚ ɜɵɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɭɞɚɥёɧɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɡɨɧɞɨɜ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧɞɨɜ ɩɪɹɦɨ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ (ɪɚɫɫɬɨɹɧɢɟ 0 ɧ.) 

ɩɪɢɜɨɞɢɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ 

ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɡɨɧɞɨɜ. 
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Ɍɚɛɥɢɰɚ13 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɇɚɡɜɚɧɢɟ 
ɡɨɧɞɚ 

ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ 
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VIM- 1_67 NH2-(T)13TTAGCCCATTCCGGGGAGCC 20 65,0 72,8 -2,91 -9,75 

VIM- 1_568 NH2-(T)13TCAGCGAACGTGCTATACGG 20 55,0 68,3 -2,95 -6,30 

VIM- 1_584 NH2-(T)13ACGGTGGTTGTGCCGTTCA 19 57,9 71,3 -3,17 -8,02 

VIM- 1_590 NH2-(T)13GTTGTGCCGTTCATGAGTTGT 21 47,6 67,9 0,02 -8,53 

VIM- 1_594 NH2-(T)13GTGGTTGTGCCGTTCAT 17 52,9 64,4 -0,59 -3,61 

VIM- 2_67 NH2-(T)13CTCGCTTTTTCCGTAGATTC 20 45,0 62,9 0,01 -3,61 

VIM- 2_568 NH2-(T)13TCTGCGAGTGTGCTCTATGG 20 55,0 67,9 -1,56 -3,61 

VIM- 2_584 NH2-(T)13ATGGTGGTTGTGCGATTTA 19 42,1 64,2 1,44 -3,61 

VIM- 2_590 NH2-(T)13GTTGTGCGATTTATGAGTTGT 21 38,1 63,7 0,49 -3,61 

VIM- 2_594 NH2-(T)13GTGCGATTTATGAGTTG 17 41,2 56,9 0,49 -3,61 

VIM- 7_130 NH2-(T)13GTTCGGCTGTACAAGATTGGCG 22 54,5 70,0 -0,89 -7,55 

VIM- 7_184 NH2-(T)13CTCGGTGACACGGTGTAC 18 61,1 65,8 -0,79 -4,64 

VIM- 7_568 NH2-(T)13GCCGTGCGCGTACTGTTTG 19 63,2 70,7 -1,08 -10,36 

IMP-1_135 NH2-(T)13GTGGGGCGTTGTTCCTAAACATG 23 52,2 70,2 -1,59 -5,38 

IMP-1_367 NH2-(T)13CTGCTTAAAAAAGACGGTAAGGTTC 25 40,0 66,8 -1,01 -4,85 

IMP-1_387 NH2-(T)13GGTTCAAGCCACAAATTCATTTAGC  25 40,0 67,8 -1,18 -5,36 

IMP-1_497 NH2-(T)13TGCCTGAAAGGAAAATATTATTCGGTG 27 37,0 68,5 -2,57 -7,80 

IMP-2_206 NH2-(T)13CCATTTACTGCTACAGATACTG 22 40,9 62,5 -1,63 -3,55 

IMP-2_264 NH2-(T)13TCAAAGGCACTATTTCCTCACATTTC 26 38,5 68,2 -0,74 -4,67 

IMP-2_297 NH2-(T)13CAGCACAGGGGGAATAGAGTG 21 57,1 68,4 -0,74 -3,30 

IMP-2_497 NH2-(T)13TACCTGAAAAGAAAATTTTATTCGGTG 27 29,6 65,7 -2,18 -13,14 

IMP-5_505 NH2-(T)13AATAGAGTTTTGTTCGGTGGTT 22 36,4 65,0 1,33 -3,61 

IMP-5_378 NH2-(T)13AGACGGTAAAGTACAAGCTAA 21 38,1 63,2 -0,75 -6,34 

IMP-11_493 NH2-(T)13GGCTACCTAAAAATAAAATCTTATTTGG 28 28,6 64,5 -2,82 -8,27 

IMP-11_550 NH2-(T)13GGTAATCTAGATGACGCAAATGTTG 25 40,0 66,5 -0,30 -10,26 

IMP-12_381 NH2-(T)13GACAATAAGGTACAAGCTAAACAC TC 26 38,5 66,2 0,30 -6,24 

IMP-12_300 NH2-(T)13ACGGCTGGAATAGAGTGGCT 20 55,0 69,7 -0,52 -3,60 

OXA-23_225 NH2-(T)13AAATACAGAATATGTGCCAGCCTCT 25 40,0 68,8 -1,90 -3,91 

OXA-23_321 NH2-(T)13GAAGGGCGAGAAAAGGTCATTTAC 24 45,8 68,0 -0,48 -3,89 

OXA-23_540 NH2-(T)13GGTAGAGTTTGTTTCCCAATTAGCA 25 40,0 67,8 -0,13 -5,36 

OXA-40_225 NH2-(T)13AAATAAAGAATATGTCCCTGCATCA 25 32,0 65,6 -0,77 -7,05 

OXA-40_540 NH2-(T)13ACAAGAAGTTAATTTTGCCGATGA 24 33,3 66,2 -0,45 -5,36 

OXA-48_524 NH2-(T)13GCTGTATCACAATAAGTTACACGTATC 27 37,0 66,3 -0,19 -6,30 

OXA-48_552 NH2-(T)13GGAGCGCAGCCAGCGTATTG 20 65,0 72,2 -3,93 -9,89 

OXA-51_147 NH2-(T)13CGAAGTACACACTACGGGTGTTTTAG 26 46,9 69,2 -2,95 -4,64 

OXA-51_408 NH2-(T)13CAAGATTTAGCTCGTCGTATTGGAC 25 44,0 67,7 -0,56 -6,34 

OXA-51_540 NH2-(T)13CAAGAGGCACAGTTTGCTTACAAG 24 45,8 68,6 -2,41 -5,09 

OXA-51_587 NH2-(T)13GCCCAAAAGTCCAAGATGAAG 21 47,6 65,8 0,34 -3,14 

OXA-58_206 NH2-(T)13GCACGCATTTAGACCGAGC 19 57,9 67,7 -0,90 -3,61 

OXA-58_408 NH2-(T)13AGAATTGGCACGTCGTATTGGTC 23 47,8 69,4 0,59 -6,30 

OXA-58_540 NH2-(T)13AGTAAAGTTTGTGTATGATTTAGCCCA 27 33,3 67,8 0,20 -4,85 
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Ɍɚɛɥɢɰɚ14 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɦɟɱɟɧɧɵɯ ɛɢɨɬɢɧɨɦ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɪɚɡɧɵɯ ɬɢɩɨɜ 

ɇɚɡɜɚɧɢɟ ɡɨɧɞɚ ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ 
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Det_VIM_233 GCTGTATCAATCAAAAGCAACTCATCTTTTT-Bt 26 38,5 63,8 -1,08 -4,74 
Det_VIM_384 GGCTGGGGTGGCAACGTACTTTTT-Bt 18 66,7 65,9 -1,64 -6,30 
Det_VIM_519 CTATCCTGGTGCTGCGCATTCTTTTT-Bt 21 57,1 65,2 -0,7 -13,80 
Det_VIM_603 TGAGTTGTCAAGCACGTCTGCGTTTTT-Bt 22 54,5 67,2 -1,71 -6,30 
VIM_2_b_594 GTGCGATTTATGAGTTGTCTTTTT-Bt 19 42,1 55,9 0,49 -3,61 
Det_VIM_240_rev CCACGCTGTATCAATCAAAAGTTTTT-Bt 21 42,9 63,9 0,30 -3,61 
Det_IMP_332Bt CTATCCCCACGTATGCATCTGAATTAACTTTTT-Bt 28 42,9 66,1 0,34 -10,00 
Det_IMP_477Bt AGATAACGTAGTGGTTTGGTTGCCTGTTTTT-Bt 26 46,2 67,4 -0,97 -6,30 
Det_IMP_524Bt GGTTGTTTTGTTAAACCGTACGGTCTTTTTT-Bt 26 42,3 66,4 -1,90 -19,69 
Det_IMP_190_rev GCCGTAAATGGAGTGTCAATTAGTTTTTT-Bt 23 43,5 65,9 0,24 -5,36 
IMP_2_445Bt GTCTTGGTAATTTGGGTGACGCAAATTTAGTTTTT-Bt 30 40,0 67,9 -3,87 -9,26 
Det_SPM_371 GACGTGGTCGAGCGATCTGACTTTTT-Bt 21 61,9 66,2 -2,10 -6,76 
Det_OXA_23_238 ACATTTAAAATGTTGAATGCCCTGATCTTTTT-Bt 27 33,3 64,2 -2,37 -8,74 
Det_OXA_23_249 GTTGAATGCCCTGATCGGATTGTTTTT-Bt 22 50,0 63,7 -0,97 -4,62 
Det_OXA-23_568 CATACACAGCTTCCATTTAGTGATTTTT-Bt 23 39,1 60,9 -1,91 -6,34 
Det_OXA-40_555 CCTTGCACATAACCGATTACCTTTTTT-Bt 22 45,5 62,5 0,39 -7,05 
Det_OXA-51_598 TGCAATCCATGTTATTCATAGAAGCTTTTT-Bt 25 36,0 62,5 -1,55 -7,05 
Det_OXA-58_589 CTGAAGTTCAGCAACAAGTGAAAGAGTTTTT-Bt 26 42,3 65,0 -1,18 -7,07 

*   ΔGɲ – ɫɜɨɛɨɞɧɚɹ ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɲɩɢɥɟɤ (ɤɤɚɥ/ɦɨɥɶ) 
** ΔGɞ – ɫɜɨɛɨɞɧɚɹ ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ ɪɟɚɤɰɢɢ ɞɢɦɟɪɢɡɚɰɢɢ ɡɨɧɞɚ (ɤɤɚɥ/ɦɨɥɶ) 

Ɍɚɛɥɢɰɚ 15 

ɉɪɨɦɟɠɭɬɨɤ 
ɦɟɠɞɭ 

ɡɨɧɞɚɦɢ, 
ɧɭɤɥ. 

ɋɪɟɞɧɹɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɢɝɧɚɥɚ, ɭɫɥ.ɟɞ. 

Ⱦɢɚɩɚɡɨɧ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɫɢɝɧɚɥɚ, ɭɫɥ.ɟɞ. 

ɂɡɨɛɪɚɠɟɧɢɟ 
ɬɨɱɟɤ ɧɚ ȾɇɄ-

ɦɢɤɪɨɱɢɩɟ 

0 34409 20000-42000    

6-70 28900 22000-33000  

70-100 27856 22000-32000  

100-200 23619 17000-28000  

200-300 21461 15000-25000  

300-400 14602 12000-17000  

400-500 8612 8000-10000  
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Ɋɢɫ 37. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ «ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦ» 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ɞɥɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɪɚɡɧɵɯ ɬɢɩɨɜ. 
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Ʉɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɡɨɧɞɨɜ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɦɢɤɪɨɱɢɩ ɹɜɥɹɥɢɫɶ ɜɵɫɨɤɢɣ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɢ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɦɢɤɪɨɱɢɩɚɯ, ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɫɢɝɧɚɥɨɜ 

ɧɨɪɦɢɪɨɜɚɥɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɧɨɜɨɝɨ ɫɢɝɧɚɥɚ (ɪɢɫ. 38Ȼ).  

 

(ɚ)      (ɛ) 

Ɋɢɫ. 38. Ɂɚɜɢɫɢɦɨɫɬɶ ɚɛɫɨɥɸɬɧɵɯ (ɚ) ɢ ɧɨɪɦɢɪɨɜɚɧɧɵɯ (ɛ) ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ 
ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ «ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦ» ɡɨɧɞɚɦɢ ɧɚ ɩɪɢɦɟɪɟ ɝɟɧɚ 
ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-4.  

ɉɪɢ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɨɧɞɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɪɢɬɟɪɢɣ ɨɬɧɨɲɟɧɢɹ  

ɫɢɝɧɚɥ/ɮɨɧ > 8, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɦ ɫɢɝɧɚɥɚɦ ɫ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɥɢ, ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 8 ɨɛɪɚɡɰɨɜ 

ɪɚɡɥɢɱɧɵɯ ȾɇɄ-ɦɢɲɟɧɟɣ ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɩɪɢ ɬɚɤɨɦ ɤɪɢɬɟɪɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɥɢɱɟɫɬɜɚ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ ɝɟɧɨɜ, ɞɨɫɬɨɜɟɪɧɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ 

ɤɪɢɬɟɪɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 16.  

Ɍɚɛɥɢɰɚ 16 

Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɞɨɫɬɨɜɟɪɧɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ ȾɇɄ-ɦɢɲɟɧɟɣ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɡɨɧɞɚɦɢ 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɡɨɧɞɚɦɢ 

0 6-70 70-200 200-300 300-400 400-500 

ɋɢɝɧɚɥ/Ɏɨɧ>8,0 8 8 7 4 0 0 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ    ɪɚɫɩɨɥɨɠɟɧɧɵɯ  «ɭɥɚɜɥɢɜɚɸɳɟɝɨ»  ɢ   

«ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 100 ɧ. ɭɞɚɥɨɫɶ ɩɪɨɜɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜɫɟɯ 

ɜɨɫɶɦɢ ɬɢɩɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɩɨɞɝɪɭɩɩɵ. ɉɪɢ  ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ 

ɡɨɧɞɚɦɢ ɛɨɥɟɟ 300 ɧɭɤɥɟɨɬɢɞɨɜ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɪɟɡɤɨ ɭɦɟɧɶɲɚɥɚɫɶ, ɢ 
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ɨɛɧɚɪɭɠɢɬɶ ɜɫɟ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚɦɢ ɤɪɢɬɟɪɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɭɞɚɜɚɥɨɫɶ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɦɟɬɨɞɨɦ ɫɷɧɞɜɢɱ-

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɭɠɧɨ ɩɨɞɛɢɪɚɬɶ ɡɨɧɞɵ ɧɚ ɧɟɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 

ɥɭɱɲɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɨɧɞɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɬɪɨɝɨ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɛɥɢɡɤɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɨɧɞɨɜ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ ɫɨɡɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɭɤɥɚɞɤɢ ɨɫɧɨɜɚɧɢɣ 

ɦɟɠɞɭ ɞɜɭɦɹ ɡɨɧɞɚɦɢ, ɱɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɤ ɤɨɨɩɟɪɚɬɢɜɧɵɣ ɷɮɮɟɤɬ ɝɢɛɪɢɞɢɡɚɰɢɢ. ɉɨɞɨɛɧɵɟ 

ɤɨɨɩɟɪɚɬɢɜɧɵɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɢɡ-ɡɚ ɪɚɫɤɪɵɬɢɹ ɜɬɨɪɢɱɧɵɯ 

ɫɬɪɭɤɬɭɪ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ȾɇɄ-ɝɢɛɪɢɞɚ ɛɥɚɝɨɞɚɪɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦ ɦɟɠɞɭ 

ɤɨɧɰɟɜɵɦɢ ɧɭɤɥɟɨɬɢɞɚɦɢ ɩɪɢɥɟɝɚɸɳɢɯ ɡɨɧɞɨɜ. Ɋɚɧɟɟ ɩɨɞɨɛɧɵɣ ɷɮɮɟɤɬ ɛɵɥ ɩɨɤɚɡɚɧ ɧɚ 

ɩɪɢɦɟɪɟ ɤɨɪɨɬɤɨɣ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ Д243]. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɭɤɥɚɞɤɢ ɨɛɭɫɥɨɜɥɟɧ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɩɥɨɫɤɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ 

ɫɬɚɛɢɥɢɡɚɰɢɟɣ ɫɜɹɡɟɣ ɫ ɩɨɦɨɳɶɸ ɫɥɚɛɵɯ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɨɜɵɯ ɫɢɥ ɢ ɞɢɩɨɥɶ-ɞɢɩɨɥɶɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɞɜɭɦɹ ɨɫɧɨɜɚɧɢɹɦɢ ɩɪɢɦɵɤɚɸɳɢɯ ɧɭɤɥɟɨɬɢɞɨɜ ɞɜɭɯ ɡɨɧɞɨɜ. Ɉɞɧɚɤɨ, ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɢɦɟɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ȾɇɄ, 

ɬɨɝɞɚ ɡɨɧɞɵ, ɝɢɛɪɢɞɢɡɭɸɳɢɟɫɹ ɧɚ ɧɟɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɛɪɚɡɭɸɬ ɛɨɥɟɟ 

ɫɬɚɛɢɥɶɧɵɟ ɞɭɩɥɟɤɫɵ, ɱɟɦ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɡɨɧɞɨɜ Д205]. 

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-58 

ɨɛɧɚɪɭɠɟɧɧɚɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɝɟɧɨɜ ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɝɧɚɥɚ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɜɭɦɹ ɡɨɧɞɚɦɢ 

ɧɟ ɜɵɩɨɥɧɹɥɚɫɶ (ɪɢɫ. 39). Ⱥɛɫɨɥɸɬɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ 

ɦɟɠɞɭ ɡɨɧɞɚɦɢ 6-200 ɧɭɤɥɟɨɬɢɞɨɜ ɛɵɥɚ ɜɵɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ 

ɡɨɧɞɨɜ ɫɬɪɨɝɨ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ (ɪɚɫɫɬɨɹɧɢɢ 0 ɦɟɠɞɭ ɡɨɧɞɚɦɢ). ȼɟɪɨɹɬɧɨ, ɷɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ 

ɫɬɪɭɤɬɭɪɨɣ ɫɚɦɨɝɨ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ, ɜɵɛɪɚɧɧɨɝɨ ɩɪɹɦɨ ɡɚ «ɭɥɚɜɥɢɜɚɸɳɢɦ». Ɉɧ 

ɫɨɫɬɨɢɬ ɢɡ GC-ɛɨɝɚɬɵɯ ɭɱɚɫɬɤɨɜ, ɱɟɪɟɞɭɸɳɢɯɫɹ ɫ ȺɌ ɭɱɚɫɬɤɚɦɢ: 

GGGCAATTGCCGTTTAAACCTGAAGTTC. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɤɨɝɨ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ ɛɵɥɚ ɧɢɡɤɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ GC-

ɩɨɜɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɡɨɧɞɚ, ɧɚ ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ 

ɩɪɢ ɜɵɛɨɪɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɹ. ɇɚɥɢɱɢɟ 

ɩɪɨɬɹɠɟɧɧɵɯ GC-ɛɨɝɚɬɵɯ ɭɱɚɫɬɤɨɜ (ɛɨɥɟɟ 4 ɧɭɤɥɟɨɬɢɞɨɜ) ɩɪɢɜɨɞɢɬ ɤ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɞɭɩɥɟɤɫɚ, ɩɨɷɬɨɦɭ ɡɨɧɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɪɨɬɹɠɟɧɧɵɟ GC-ɭɱɚɫɬɤɢ, ɦɨɝɭɬ 

ɝɢɛɪɢɞɢɡɨɜɚɬɶɫɹ ɫ ɦɨɥɟɤɭɥɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɨɞɧɨɝɨ-ɞɜɭɯ ɧɟɫɩɚɪɟɧɧɵɯ 

ɨɫɧɨɜɚɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɥɢɱɢɟ ɜ ɫɬɪɭɤɬɭɪɟ ɡɨɧɞɚ GC-ɩɨɜɬɨɪɨɜ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ (ɞɢɦɟɪɨɜ ɢ «ɲɩɢɥɟɤ»), ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɷɮɮɟɤɬɢɜɧɨɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ. Ⱦɥɹ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ ɈɏȺ-58, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɫɥɟɞɨɦ ɡɚ 
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«ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ ɫɨɞɟɪɠɚɳɟɝɨ ɞɜɚ ɩɪɨɬɹɠɟɧɧɵɯ GC-ɨɛɨɝɚɳɟɧɧɵɯ ɭɱɚɫɬɤɚ, ɩɪɨɝɪɚɦɦɚ ɞɥɹ 

ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɜɵɞɚɜɚɥɚ ɡɧɚɱɟɧɢɟ ΔGɞɢɦɟɪɢɡɚɰɢɢ= -21,7 ɤɤɚɥ/ɦɨɥɶ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜ ɫɥɭɱɚɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɨɧɞɚ ɩɨɞɨɛɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜɧɨɫɹɬ 

ɧɟɫɨɜɟɪɲɟɧɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚ, ɱɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

«ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦ» ɡɨɧɞɚɦɢ.  

 

Ɋɢɫ. 39. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɨɧɞɚɦɢ 
ɞɥɹ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-58. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ 

ɫɷɧɞɜɢɱ-ɚɧɚɥɢɡɚ ɧɭɠɧɨ ɩɨɞɛɢɪɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɨɧɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ 

ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɡɨɧɞɨɜ ɫ ɩɪɨɬɹɠɟɧɧɵɦɢ GC-ɩɨɜɬɨɪɚɦɢ ɢ/ɢɥɢ ɜɵɫɨɤɨɣ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ 

ɡɨɧɞɨɜ, ɢ ɡɚɬɟɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɢɯ ɩɨɜɟɞɟɧɢɟ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɚɧɚɥɢɡɟ, ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ 

ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ.  

7.4.2. Ɂɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɬ ɬɢɩɚ «ɭɥɚɜɥɢɜɚɟɦɨɣ» ɰɟɩɢ 

(ɩɪɹɦɚɹ ɢɥɢ ɨɛɪɚɬɧɚɹ).  

ɇɚɦɢ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɵ ɩɨ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɰɟɩɢ 

ɝɟɧɚ. ɋɯɟɦɚ ɜɵɛɨɪɚ ɩɚɪ ɭɥɚɜɥɢɜɚɸɳɢɯ ɢ ɞɟɬɟɤɬɢɪɭɸɳɢɯ ɡɨɧɞɨɜ ɩɨ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɰɟɩɹɦ 

ɝɟɧɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 40. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɨɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɩɨɞɨɛɪɚɧɧɵɯ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 14 ɫ ɩɨɦɟɬɤɨɣ rev (ɪɚɡɞɟɥ 7.4.1. 

ɞɚɧɧɨɣ ɪɚɛɨɬɵ).  
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Ɋɢɫ. 40. ɋɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɰɟɩɟɣ ȾɇɄ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ 
«ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ. 

Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɨɜ IMP, VIM, NDM ɢ KPC ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɨɧɞɨɜ, ɜɵɛɪɚɧɧɵɯ ɩɨ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɰɟɩɹɦ ɝɟɧɨɜ, ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 41. Ⱦɥɹ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɬɢɩɨɜ ɝɟɧɨɜ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɫɢɝɧɚɥɨɜ ɩɪɢ ɜɵɛɨɪɟ ɫɬɪɭɤɬɭɪ ɡɨɧɞɨɜ ɩɨ ɤɨɞɢɪɭɸɳɟɣ ɰɟɩɢ ɢɥɢ ɩɨ ɨɛɪɚɬɧɨɣ ɰɟɩɢ ɝɟɧɚ 

ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ.  

 

Ɋɢɫ. 41. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɪ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɜɵɛɪɚɧɧɵɯ ɩɨ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɰɟɩɹɦ ɝɟɧɨɜ. 

7.4.3. ȼɥɢɹɧɢɟ ɩɨɥɨɠɟɧɢɹ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɡɨɧɞɚ ɧɚ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ  

Ⱦɚɥɟɟ ɢɫɫɥɟɞɨɜɚɥɢ ɪɚɡɥɢɱɧɵɟ ɩɨɥɨɠɟɧɢɹ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɡɨɧɞɚ ɧɚ ɦɢɲɟɧɢ ɢ ɢɯ 

ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ. Ȼɵɥɨ ɜɵɛɪɚɧɨ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɡɨɧɞɨɜ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɧɚ ɰɟɩɢ ȾɇɄ-ɦɢɲɟɧɢ: ɛɥɢɠɟ ɤ 3’ɤɨɧɰɭ ɨɩɪɟɞɟɥɹɟɦɨɣ 

ɰɟɩɢ, ɩɪɢɦɟɪɧɨ ɜ ɫɟɪɟɞɢɧɟ ɰɟɩɢ, ɚ ɬɚɤɠɟ ɛɥɢɠɟ ɤ 5’ɤɨɧɰɭ ȾɇɄ-ɦɢɲɟɧɢ (ɪɢɫ. 42). Ɂɧɚɹ ɨ 

ɜɥɢɹɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ «ɭɥɚɜɥɢɜɚɸɳɢɦ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦ» ɡɨɧɞɚɦɢ ɧɚ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ, ɫɬɚɪɚɥɢɫɶ ɜɵɛɢɪɚɬɶ ɡɨɧɞɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨɦ 

(ɧɟ ɛɨɥɟɟ 50 ɧ.) ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɹɬɢ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɡɨɧɞɨɜ ɧɚ ȾɇɄ-ɦɢɲɟɧɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 43. 

ɋɚɦɵɣ ɜɵɫɨɤɢɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɛɵɥ ɩɨɥɭɱɟɧ ɜ ɫɥɭɱɚɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

О̍р̌т̦̌я цепь 
Пря̥̌я цепь 
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ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧɞɨɜ ɭ 5’-ɤɨɧɰɚ ɨɩɪɟɞɟɥɹɟɦɨɣ ɰɟɩɢ (ɨɛɪɚɬɧɨɣ), ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɨɧɞɨɜ 

ɩɨɫɟɪɟɞɢɧɟ ɰɟɩɢ ɫɢɝɧɚɥ ɛɵɥ ɫɪɟɞɧɢɣ. ɋɚɦɵɣ ɧɢɡɤɢɣ ɫɢɝɧɚɥ ɩɨɥɭɱɟɧ ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɡɨɧɞɨɜ 

ɭ 3’-ɤɨɧɰɚ ɨɩɪɟɞɟɥɹɟɦɨɣ ɰɟɩɢ. 

   

Ȼɥɢɠɟ ɤ 3’-ɤɨɧɰɭ ȼ ɰɟɧɬɪɟ Ȼɥɢɠɟ ɤ 5’-ɤɨɧɰɭ 

   

Ɉɤɪɚɫɤɚ ɹɱɟɟɤ ɦɢɤɪɨɱɢɩɚ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-2: 

   

Ɋɢɫ. 42. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ-ɦɢɲɟɧɢ ɢ 
ɪɟɡɭɥɶɬɚɬ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɯ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɚɧɚɥɢɡɟ ɧɚ ɩɪɢɦɟɪɟ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-2. 

 

Ɋɢɫ. 43. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɚɪɵ 
«ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɢ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɡɨɧɞɨɜ ɧɚ ȾɇɄ-ɦɢɲɟɧɢ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɡɨɧɞɵ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ȾɇɄ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ 

ɝɢɛɪɢɞɢɡɨɜɚɥɢɫɶ ɛɥɢɠɟ ɤ 5’-ɤɨɧɰɭ ɨɩɪɟɞɟɥɹɟɦɨɣ ɰɟɩɢ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ ɡɨɧɞɨɜ ɩɨ ɩɪɹɦɨɣ ɰɟɩɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɯɨɪɨɲɟɝɨ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ 

ɫɢɝɧɚɥɚ ɫɥɟɞɭɟɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɨɛɥɚɫɬɶ ɛɥɢɠɟ ɤ 3’ ɤɨɧɰɭ ɝɟɧɚ ɢɥɢ 

ɚɦɩɥɢɮɢɰɢɪɭɟɦɨɝɨ ɮɪɚɝɦɟɧɬɚ.  

7.4.4.ȼɥɢɹɧɢɟ ɜɟɥɢɱɢɧɵ «ɫɜɨɛɨɞɧɨɝɨ» ɭɱɚɫɬɤɚ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɉɪɢ ɭɥɚɜɥɢɜɚɧɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɛɥɢɡɤɨ ɤ ɨɞɧɨɦɭ ɢɡ ɤɨɧɰɨɜ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ȾɇɄ-ɦɢɲɟɧɢ 

ɨɫɬɚёɬɫɹ ɫɜɨɛɨɞɧɨɣ, ɧɟ ɫɜɹɡɚɧɧɨɣ ɫ ɡɨɧɞɚɦɢ (ɪɢɫ. 44). ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɞɥɢɧɵ 

«ɫɜɨɛɨɞɧɨɝɨ» ɭɱɚɫɬɤɚ ȾɇɄ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ.  

 

Ɋɢɫ. 44. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ȾɇɄ-ɞɭɩɥɟɤɫɚ ɢ «ɫɜɨɛɨɞɧɵɯ» ɭɱɚɫɬɤɨɜ ȾɇɄ-ɦɢɲɟɧɢ. 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ VIM . Ȼɵɥɨ 

ɩɨɞɨɛɪɚɧɨ 6 ɪɚɡɥɢɱɧɵɯ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɭɱɚɫɬɤɨɜ ɝɟɧɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ: ɞɜɚ 

ɨɛɪɚɬɧɵɯ ɩɪɚɣɦɟɪɚ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɛɵɥɨ ɮɢɤɫɢɪɨɜɚɧɧɵɦ, ɢ 4 ɩɪɹɦɵɯ ɩɪɚɣɦɟɪɚ 

ɜɵɛɢɪɚɥɢɫɶ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɚɯ ɝɟɧɚ (ɜ ɧɚɱɚɥɟ, ɫɟɪɟɞɢɧɟ, ɛɥɢɠɟ ɤ ɤɨɧɰɭ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 

ɩɪɨɰɟɫɫɟ ɉɐɊ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɜɨɫɟɦɶ ɚɦɩɥɢɤɨɧɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ: ɨɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɝɨ ɝɟɧɚ 

(731 ɩ.ɧ.), ɞɨ ɤɨɪɨɬɤɨɝɨ ɮɪɚɝɦɟɧɬɚ (136 ɩ.ɧ.), ɜ ɤɨɬɨɪɨɦ ɡɨɧɞɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɪɚɡɭ ɡɚ 

ɩɪɚɣɦɟɪɨɦ ɢ ɞɥɢɧɚ «ɫɜɨɛɨɞɧɨɝɨ» ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɢɧɢɦɚɥɶɧɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ 

ɨɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɚɣɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 17. ɉɪɚɣɦɟɪɵ 

VIM_dir ɢ VIM_rev ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɮɟɪɦɟɧɬɨɜ ɝɪɭɩɩɵ VIM . ɂɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7 ɪɚɡɞɟɥɚ 6.1. ɞɚɧɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɢɧɵ 

ɮɪɚɝɦɟɧɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɨɥɭɱɢɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɉɐɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɲɟɫɬɢ ɩɨɞɨɛɪɚɧɧɵɯ ɩɪɚɣɦɟɪɨɜ, ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 18. Ɋɟɡɭɥɶɬɚɬɵ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɝɟɧɨɜ VIM-1, VIM- 2 ɢ VIM- 4 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɭɱɟɧɧɵɯ 

ɚɦɩɥɢɤɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 45.  
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Ɍɚɛɥɢɰɚ 17 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɚ VIM 

Ɍɚɛɥɢɰɚ 18 

Ʉɨɦɛɢɧɚɰɢɢ ɩɪɚɣɦɟɪɨɜ ɢ ɞɥɢɧɵ ɮɪɚɝɦɟɧɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɉɪɹɦɨɣ ɩɪɚɣɦɟɪ Ɉɛɪɚɬɧɵɣ ɩɪɚɣɦɟɪ 
Ⱦɥɢɧɚ ɮɪɚɝɦɟɧɬɚ 

ɚɦɩɥɢɮɢɤɚɰɢɢ, ɩɚɪ 
ɨɫɧɨɜɚɧɢɣ 

vim_dir_17 vim_rev_723 731 

vim_dir_17 vim_rev 639 

vim_dir vim_rev_723 598 

vim_dir vim_rev 506 

vim_dir_493 vim_rev_723 255 

vim_dir_493 vim_rev 163 

vim_dir_520 vim_rev_723 228 

vim_dir_520 vim_rev_n 136 

ȼ ɰɟɥɨɦ, ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɟ ɫɢɝɧɚɥɵ ɭɦɟɧɶɲɚɥɢɫɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɥɢɧɵ ɚɦɩɥɢɤɨɧɚ. ȼ 

ɫɥɭɱɚɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɨɥɧɨɪɚɡɦɟɪɧɨɝɨ ɝɟɧɚ, ɫɢɝɧɚɥ ɛɵɥ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɩɪɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɡɨɧɞɨɜ ɫ ɛɨɥɟɟ ɤɨɪɨɬɤɢɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɝɟɧɚ. Ʉɪɨɦɟ ɜɥɢɹɧɢɹ «ɫɜɨɛɨɞɧɨɝɨ» 

ɭɱɚɫɬɤɚ ȾɇɄ, ɬɚɤɨɟ ɫɧɢɠɟɧɢɟ ɫɢɝɧɚɥɚ ɦɨɠɟɬ ɱɚɫɬɢɱɧɨ ɨɛɴɹɫɧɹɬɶɫɹ ɫɬɟɪɢɱɟɫɤɢɦɢ ɢ 

ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɡɚɬɪɭɞɧɟɧɢɹɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɨɥɟɟ ɞɥɢɧɧɨɣ ɰɟɩɢ ȾɇɄ ɫ 

ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɡɨɧɞɚɦɢ.  

 

ɇɚɡɜɚɧɢɟ 
ɩɪɚɣɦɟɪɚ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɚɣɦɟɪɚ, 5’→3’ 
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vim_dir_17 ɩɪɹɦɨɣ GTAGTTTATTGGTCTACATGACCGC 25 44,0 63,5 -3,32 

vim_dir ɩɪɹɦɨɣ GATGGTGTTTGGTCGCATATCGC 23 52,2 66,5 -0,65 

vim_dir_493 ɩɪɹɦɨɣ GTGCGCTTCGGTCCAGTAGA 20 60,0 66,1 -0,18 

vim_dir_520 ɩɪɹɦɨɣ CTATCCTGGTGCTGCGCATTCG 22 59,1 67,3 -0,54 

vim_rev ɨɛɪɚɬɧɵɣ CATTC(A/T)GCCAGATCGGCATCG 21 57,1 66,0 -3,37 

vim_rev_739 ɨɛɪɚɬɧɵɣ GACTTGCTC(C/A)AGCACACA(G/A)C
G 

21 61,9 67,6 -1,73 
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Ɋɢɫ. 45. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɞɥɢɧɵ ȾɇɄ-ɦɢɲɟɧɢ  ɧɚ 
ɩɪɢɦɟɪɟ ɬɪɟɯ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM ɬɢɩɚ. 

Ȼɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɞɥɢɧɵ «ɫɜɨɛɨɞɧɵɯ ɭɱɚɫɬɤɨɜ», ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɨɛɟ 

ɫɬɨɪɨɧɵ ɨɬ ɦɟɫɬɚ ɫɜɹɡɵɜɚɧɢɹ ɡɨɧɞɨɜ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ (l1 ɢ l2 ɧɚ ɪɢɫɭɧɤɟ 44). Ɂɚɮɢɤɫɢɪɨɜɚɜ 

ɞɥɢɧɭ ɜɬɨɪɨɝɨ ɭɱɚɫɬɤɚ (l2 = 30 ɧɭɤɥ. ɢ l2 = 122 ɧɭɤɥ.), ɜɚɪɶɢɪɨɜɚɥɢ ɞɥɢɧɭ ɮɪɚɝɦɟɧɬɚ l1. 

Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 46.  

 

Ɋɢɫ. 46. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɞɥɢɧɵ «ɫɜɨɛɨɞɧɵɯ» 
ɭɱɚɫɬɤɨɜ l1 ɢ l2 ɧɚ ɩɪɢɦɟɪɟ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-1.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɥɢɧɵ «ɫɜɨɛɨɞɧɨɝɨ» ɭɱɚɫɬɤɚ ȾɇɄ-

ɦɢɲɟɧɢ l1 ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɫɧɢɠɚɥɚɫɶ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ l2 ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ 
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ɜɥɢɹɧɢɟ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ (ɩɪɢ ɞɥɢɧɟ ɮɪɚɝɦɟɧɬɚ l2 = 30 ɧɭɤɥ. 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɞɥɢɧɟ l2 = 122 ɧɭɤɥ). Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɧɚɛɥɸɞɚɥɚɫɶ, ɤɨɝɞɚ ɞɥɢɧɵ ɫɜɨɛɨɞɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɧɟ ɩɪɟɜɵɲɚɥɢ 

75 ɧɭɤɥɟɨɬɢɞɨɜ. 

7.5 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɹɜɥɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɧɚɛɨɪɨɦ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɪɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɞɢɡɚɣɧɚ 

ɡɨɧɞɨɜ ɞɥɹ ɞɟɬɟɤɰɢɢ ɝɟɧɨɜ ɦɟɬɨɞɨɦ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ:  

1. ɉɨɢɫɤ ɝɨɦɨɥɨɝɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ 

ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɜ ɨɛɥɚɫɬɢ 3’ ɤɨɧɰɚ ɧɭɤɥɟɨɬɢɞɧɨɣ ɰɟɩɢ ɝɟɧɚ. 

2. Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɚɧɧɵɯ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɫɟ ɨɧɢ ɝɢɛɪɢɞɢɡɨɜɚɥɢɫɶ ɫ ȾɇɄ-

ɦɢɲɟɧɶɸ ɷɮɮɟɤɬɢɜɧɨ ɢ ɫɩɟɰɢɮɢɱɧɨ ɜ ɨɞɢɧɚɤɨɜɵɯ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɪɚɡɥɢɱɢɟ ɜ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɥɚɜɥɟɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɨɥɠɧɨ 

ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ (ɧɟ ɛɨɥɟɟ 5Ɉɋ). ȼɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ 

(«ɲɩɢɥɟɤ», ɞɢɦɟɪɨɜ), ɤɨɬɨɪɵɟ ɡɚɬɪɭɞɧɹɸɬ ɞɨɫɬɭɩɧɨɫɬɶ ɡɨɧɞɚ ɞɥɹ ȾɇɄ-ɦɢɲɟɧɢ, 

ɫɧɢɠɚɹ ɬɟɦ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨɣ. 

3. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɨɜ ɞɨɥɠɧɵ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ. 

4. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɥɚɜɥɢɜɚɸɳɢɯ ɡɨɧɞɨɜ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɩɨ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 

ɰɟɩɢ ɝɟɧɚ,  ɬɚɤ ɤɚɤ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɥɢɱɢɟ ɜ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ 

ɝɢɛɪɢɞɢɡɨɜɚɬɶɫɹ. 

5. Ⱦɥɹ ɡɨɧɞɨɜ ɫ ɩɪɨɬɹɠɟɧɧɵɦɢ GC-ɩɨɜɬɨɪɚɦɢ ɢ/ɢɥɢ ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ 

ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ 

ɡɨɧɞɨɜ, ɢ ɡɚɬɟɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɢɯ ɩɨɜɟɞɟɧɢɟ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɚɧɚɥɢɡɟ, 

ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ. 

6. Ⱦɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɝɟɧɨɜ ɫ ɧɢɡɤɨɣ ɫɬɟɩɟɧɶɸ ɝɨɦɨɥɨɝɢɢ ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɢ 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɧɟɛɨɥɶɲɢɟ ɮɪɚɝɦɟɧɬɵ ɝɟɧɚ (ɨɬ 130 ɨɫɧɨɜɚɧɢɣ). 

7. Ⱦɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɝɟɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɛɨɥɟɟ 

ɩɪɨɬɹɠɟɧɧɵɟ ɮɪɚɝɦɟɧɬɵ (ɨɬ 300 ɞɨ 500 ɨɫɧɨɜɚɧɢɣ) ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ 

«ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɚɧɚɥɢɡɚ. 
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8. ɉɪɚɣɦɟɪɵ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɭɠɧɨ ɪɚɫɩɨɥɚɝɚɬɶ ɛɥɢɠɟ ɤ ɨɫɧɨɜɚɧɢɹɦ, ɭɱɚɫɬɜɭɸɳɢɦ 

ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɞɭɩɥɟɤɫɚ ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɨɧɞɨɜ, ɱɬɨɛɵ ɫɜɨɛɨɞɧɵɟ ɭɱɚɫɬɤɢ ȾɇɄ-

ɦɢɲɟɧɢ ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɨɜɨɞɢɥɢ ɚɧɚɥɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɝɟɧɨɜ ɨɫɬɚɥɶɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC, NDM, SPM, SIM, GIM, OXA-48) ɢ 

ɜɵɛɢɪɚɥɢ ɡɨɧɞɵ ɞɥɹ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. ȼɵɛɪɚɧɧɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 19. 

Ɍɚɛɥɢɰɚ 19 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɪɭɩɩ ɢ ɩɨɞɝɪɭɩɩ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ 
 

ɇɚɡɜɚɧɢɟ 
ɡɨɧɞɚ ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 5’→3’ 
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KPC_218 NH2-TTTTTTTTTTTTTCGTGACGGAAAGCTTACAAAAACTG 25 44,0 69,0 0,16 -10,23 

KPC_610 NH2-TTTTTTTTTTTTTCAGCAGTTTGTTGATTGGCTAAAG 24 41,7 67,3 -0,96 -4,74 

Det_KPC GGAAACACGACCGGCAACCTTTTT-Bt 19 63,2 70,1 0,93 -9,75 

NDM_412 NH2-TTTTTTTTTTTTTGCGACTTATGCCAATGCGTTG 20 55,0 66,7 -1,72 -8,53 

NDM_625 NH2-TTTTTTTTTTTTTCCTGATCAAGGACAGCAAGG 21 52,4 68,9 -1,03 -3,9 

Det_NDM CCAAGTCGCTCGGCAATCTCTTTTT-Bt 20 60,0 69,4 -0,4 -3,61 

SPM_322 NH2-TTTTTTTTTTTTTCCATCCTGTTCCAGCGGATAATG 23 52,2 69,3 -1,54 -6,12 

SPM_519 NH2-TTTTTTTTTTTTTGAAACAAGGCAAGGTCTTCTCG 22 50,0 67,7 -0,25 -3,61 

Det_SPM GAGCTGGTTGAGGTTTCATTTCCAGTTTTT-Bt 25 48,0 70,0 -3,03 -6,62 

SIM_314 NH2-TTTTTTTTTTTTTGTGGCTTAATACAAAGTCCATCCC 24 45,8 67,7 -1,40 -5,02 

SIM_462 NH2-TTTTTTTTTTTTTCCCAGGACACACTCAAGATAACG 23 52,2 68,7 -0,05 -3,61 

Det_SIM GCCTTGGCAATCTAAGTGACGCTTTTT-Bt 22 54,5 70,1 -1,99 -6,21 

GIM NH2-TTTTTTTTTTTTTGCTCTACTATCCAGGTGCTGG 21 57,1 67,9 -2,20 -6,46 

GIM_521 NH2-TTTTTTTTTTTTTCTGCCTCGTGAGGAGTCAT 19 57,9 67,5 -2,00 -6,24 

Det_GIM GAGTGGGAAGGCTTAGGTTACGTTTTT-Bt 22 54,5 68,4 0,75 -3,61 

OXA-48_524 NH2TTTTTTTTTTTTTGCTGTATCACAATAAGTTACACGTATC 27 37,0 66,3 -0,19 -6,30 

OXA-48_552 NH2-TTTTTTTTTTTTTGGAGCGCAGCCAGCGTATTG 20 65,0 72,2 -3,93 -9,89 

Det_OXA-48 GGAGCGCAGCCAGCGTATTGTTTTT-Bt 20 65,0 67,6 -3,93 -9,89 

*   ΔGɲ – ɫɜɨɛɨɞɧɚɹ ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɲɩɢɥɟɤ (ɤɤɚɥ/ɦɨɥɶ) 
** ΔGɞ – ɫɜɨɛɨɞɧɚɹ ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ ɪɟɚɤɰɢɢ ɞɢɦɟɪɢɡɚɰɢɢ ɡɨɧɞɚ (ɤɤɚɥ/ɦɨɥɶ) 
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ȽɅȺȼȺ 8. ɆȿɌɈȾ ȽɂȻɊɂȾɂɁȺɐɂɈɇɇɈȽɈ ȺɇȺɅɂɁȺ ȾɅə 

ɂȾȿɇɌɂɎɂɄȺɐɂɂ ȽȿɇɈȼ ɄȺɊȻȺɉȿɇȿɆȺɁ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ 

ɆȿɑȿɇɈɃ ɂ ɇȿɆȿɑȿɇɈɃ ȾɇɄ-Ɇɂɒȿɇɂ 

ȼ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɧɚɦɢ ɦɟɬɨɞɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɭɩɥɟɤɫɨɜ ȾɇɄ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ 

ɡɨɧɟ ɪɟɚɤɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɱɢɩɚ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɞɭɩɥɟɤɫɨɜ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɜɢɫɢɬ ɤɚɤ 

ɨɬ ɫɬɪɭɤɬɭɪɵ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɡɨɧɞɨɜ, ɬɚɤ ɢ ɨɬ ɭɫɥɨɜɢɣ ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ. ɉɨɷɬɨɦɭ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɫɬɪɭɤɬɭɪɵ ɡɨɧɞɨɜ ɩɪɨɜɨɞɢɥɢ ɨɩɬɢɦɢɡɚɰɢɸ ɭɫɥɨɜɢɣ 

ɝɢɛɪɢɞɢɡɚɰɢɢ. ɋɧɚɱɚɥɚ ɨɧɚ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɨɧɞɨɜ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɬɢɩɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ, ɚ ɩɨɬɨɦ ɭɫɥɨɜɢɹ ɭɬɨɱɧɹɥɢɫɶ ɧɚ ɩɨɥɧɨɦ ɧɚɛɨɪɟ ɡɨɧɞɨɜ. Ɉɛɨɛɳɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɨɩɬɢɦɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ ɪɚɡɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɩɢɫɚɧɵ 

ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ. 

8.1. Ɉɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɫɯɟɦɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ: ȾɇɄ-ɦɢɲɟɧɶ  ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɚɫɶ ɢɡ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɭɥɶɬɭɪɵ ɜɨɡɛɭɞɢɬɟɥɹ, ɞɥɹ 

ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɭɥɶɬɢɩɥɟɤɫɧɚɹ ɉɐɊ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɬɤɢ, ɡɚɬɟɦ ɦɟɱɟɧɚɹ ȾɇɄ-ɦɢɲɟɧɶ ɝɢɛɪɢɞɢɡɨɜɚɥɚɫɶ ɫ ɡɨɧɞɚɦɢ, ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɜɨɞɢɥɨɫɶ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɱɟɧɵɯ ɞɭɩɥɟɤɫɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɴɸɝɚɬɚ ɫɬɪɟɩɬɚɜɢɞɢɧ-ɩɟɪɨɤɫɢɞɚɡɚ.  

ȼɚɠɧɵɦ ɷɬɚɩɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɦɟɬɨɞɚ ɹɜɥɹɥɫɹ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɵ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɨɫɢɬɟɥɹ. Ɋɟɡɭɥɶɬɚɬɵ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɟɱɟɧɨɣ ȾɇɄ ɫ ɜɵɛɪɚɧɧɵɦ ɧɚɛɨɪɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɡɚɜɢɫɹɬ ɨɬ 

ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ: ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɢɬɫɹ ɝɢɛɪɢɞɢɡɚɰɢɹ, ɫɨɥɟɜɨɝɨ ɫɨɫɬɚɜɚ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɛɭɮɟɪɚ ɢ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɦɢ ɛɵɥɚ 

ɩɪɨɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɚɪɚɦɟɬɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 500 ɧɝ ȾɇɄ, 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɆȻɅ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɈɏȺ ɬɢɩɨɜ. 

8.1.1. ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɉɪɢ ɜɵɛɨɪɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɥɨɫɶ ɬɨ, ɱɬɨ ɨɧɚ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ, ɱɟɦ Ɍm ɨɛɪɚɡɭɸɳɢɯɫɹ ɝɟɬɟɪɨɞɭɩɥɟɤɫɨɜ. Ɍɚɤɠɟ ɭɱɢɬɵɜɚɥɨɫɶ, ɱɬɨ ɩɪɢ 
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ɫɭɳɟɫɬɜɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɧɢɡɤɚɹ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɚɧɚɥɢɡɚ. Ⱦɢɚɩɚɡɨɧ Ɍm ɜɵɛɪɚɧɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɫɨɫɬɚɜɢɥ 60-70ºɋ. ɉɨɷɬɨɦɭ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɨɬɟɤɚɧɢɟ ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 40 - 50ºɋ. Ⱦɚɧɧɵɟ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ VIM- 1 ɢ IMP-2 

ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɫ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɚɡɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 47. ɉɪɢ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɚɥɢ 

ɫɥɟɞɭɸɳɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ: ɚɛɫɨɥɸɬɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɝɧɚɥɨɜ ɛɵɥɢ ɜɵɲɟ ɩɪɢ ɛɨɥɟɟ 

ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɭɦɟɧɶɲɚɥɢɫɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ. Ɂɞɟɫɶ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɯɨɬɹ ɩɪɢ 40°ɋ ɡɨɧɞɵ ɪɚɛɨɬɚɥɢ ɞɨɫɬɚɬɨɱɧɨ ɢɧɬɟɧɫɢɜɧɨ, ɧɨ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡ ɧɢɯ ɧɚɛɥɸɞɚɥɚɫɶ 

ɩɟɪɟɤɪɟɫɬɧɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ ɫ ɮɪɚɝɦɟɧɬɚɦɢ ɝɟɧɨɜ ɞɪɭɝɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡ, ɯɨɬɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɫɢɝɧɚɥɚ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɵɥɚ ɱɭɬɶ ɜɵɲɟ ɮɨɧɨɜɨɣ ɉɪɢ 50°ɋ ɧɚɛɥɸɞɚɥɚɫɶ 

ɧɢɡɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ Ɍ = 45°ɋ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɛɥɸɞɚɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɢɧɬɟɧɫɢɜɧɵɣ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɢ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ 

ɩɟɪɟɤɪɟɫɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

 

Ɋɢɫ. 47. ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɩɪɢɦɟɪɟ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP-1 
ɢ VIM-1. 

8.1.2. ȼɵɛɨɪ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ 

Ɋɟɡɭɥɶɬɚɬ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɫ ȾɇɄ-ɦɢɲɟɧɶɸ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ. ȼɥɢɹɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɧɚ ɪɟɡɭɥɶɬɚɬ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɢɫɫɥɟɞɨɜɚɥɢ ɧɚ ɬɪɟɯ ɜɚɪɢɚɧɬɚɯ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ VIM-1, VIM-2, IMP-

1. Ƚɢɛɪɢɞɢɡɚɰɢɸ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 45◦ɋ. ɇɚ ɪɢɫɭɧɤɟ 48 ɩɨɤɚɡɚɧɵ ɜɵɛɨɪɨɱɧɨ 

ɪɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɧɟɤɨɬɨɪɵɦɢ ɡɨɧɞɚɦɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
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ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɛɭɮɟɪɚ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ NaCl. ɍɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɥɢ ɞɨ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɜɨɞɢɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɛɥɸɞɚɟɦɵɯ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɜɫɥɟɞɫɬɜɢɟ ɭɦɟɧɶɲɟɧɢɹ ɜɡɚɢɦɧɨɝɨ ɨɬɬɚɥɤɢɜɚɧɢɹ ɡɚɪɹɠɟɧɧɵɯ 

ɮɨɫɮɚɬɧɵɯ ɝɪɭɩɩ ɞɜɭɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɰɟɩɟɣ. Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɭɮɟɪɚ ɫ 

ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɨɥɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɪɟɚɤɰɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɚɞɚɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ 

ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɵɥ ɜɵɛɪɚɧ ɛɭɮɟɪ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ NaCl 

0,3 Ɇ. 

 

Ɋɢɫ 48. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɨɜ ɝɟɧɨɜ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɛɭɮɟɪɚ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ NaCl. 

8.1.3.ȼɥɢɹɧɢɟ ɮɪɚɝɦɟɧɬɚɰɢɢ ɦɟɱɟɧɨɣ ȾɇɄ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɉɚɪɚɦɟɬɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ ɦɟɱɟɧɨɣ 

ȾɇɄ-ɦɢɲɟɧɢ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɞɥɢɧɧɵɯ ɦɟɱɟɧɵɯ 

ɉɐɊ-ɩɪɨɞɭɤɬɨɜ (600-700 ɧɭɤɥɟɨɬɢɞɨɜ) ɜ ɬɟɱɟɧɢɟ 1,5 ɱɚɫɨɜ ɩɪɢ 45◦ɋ ɛɵɥɚ ɧɟɜɵɫɨɤɨɣ (~10000 

ɭɫɥ.ɟɞ.). Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɚ ɉɐɊ-ɩɪɨɞɭɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɪɚɝɦɟɧɬɚɰɢɸ ȾɇɄ-ɦɢɲɟɧɢ 

ȾɇɄɚɡɨɣ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɛɪɚɡɰɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɤɚɪɛɚɩɟɧɟɦɚɡɭ VIM-1, c ɧɚɛɨɪɨɦ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ, ɛɟɡ ɮɪɚɝɦɟɧɬɚɰɢɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɟё 

ɮɪɚɝɦɟɧɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 49. Ɏɪɚɝɦɟɧɬɚɰɢɹ ɞɨ ɮɪɚɝɦɟɧɬɨɜ ɜɟɥɢɱɢɧɨɣ 50-150 

ɧɭɤɥɟɨɬɢɞɨɜ ɩɪɢɜɟɥɚ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ  ɭɜɟɥɢɱɟɧɢɸ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɨɥɭɱɚɟɦɵɯ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɡɨɧɞɨɜ. Ⱥɧɚɥɨɝɢɱɧɚɹ 

ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɛɥɸɞɚɥɚɫɶ ɢ ɩɪɢ ɚɧɚɥɢɡɟ ɞɪɭɝɢɯ ɨɛɪɚɡɰɨɜ. ɇɚ ɪɢɫɭɧɤɟ 50 ɩɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ 

ɮɪɚɝɦɟɧɬɚɰɢɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩ ɈɏȺ-23, IMP-1 ɢ VIM-

2. Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɨɛɪɚɡɰɚ VIM- 1, ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɡɨɧɞɵ ɞɥɹ IMP-1 ɢ VIM- 2 ɛɟɡ 
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ɮɪɚɝɦɟɧɬɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɞɚɜɚɥɢ ɫɪɟɞɧɸɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɨɧɞɨɜ ɫ 

ɦɟɱɟɧɨɣ ȾɇɄ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ, ɚ ɩɨɫɥɟ ɮɪɚɝɦɟɧɬɚɰɢɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɩɨɥɭɱɚɥɢ 

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. Ɉɞɧɚɤɨ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɡɨɧɞɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-23, ɧɚɛɥɸɞɚɥɢ ɨɛɪɚɬɧɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ: ɩɪɢ 

ɮɪɚɝɦɟɧɬɚɰɢɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ 

ɡɨɧɞɚ ɞɥɹ ɈɏȺ-23 ɛɵɥɚ ɦɟɧɶɲɟ, ɱɟɦ ɛɟɡ ɮɪɚɝɦɟɧɬɚɰɢɢ (ɫɦ. ɪɢɫɭɧɨɤ 50).  

 

Ɋɢɫ. 49. ȼɥɢɹɧɢɟ ɪɚɡɦɟɪɚ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɛɪɚɡɰɨɜ 
ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ VIM. 

 

Ɋɢɫ. 50. ȼɥɢɹɧɢɟ ɮɪɚɝɦɟɧɬɚɰɢɢ ɨɛɪɚɡɰɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩ ɈɏȺ-23, IMP-1 ɢ VIM- 2 ɧɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɝɢɛɪɢɞɢɡɚɰɢɢ. 
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8.2. Ɉɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ «ɭɥɚɜɥɢɜɚɸɳɢɯ ɡɨɧɞɨɜ» 

(ɬɟɦɩɟɪɚɬɭɪɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɥɢ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ) ɛɵɥɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ 

ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ (ɪɚɡɞɟɥ 8.1. ɞɚɧɧɨɣ ɪɚɛɨɬɵ). 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ (ɬɟɦɩɟɪɚɬɭɪɚ ɢɧɤɭɛɚɰɢɢ 45°ɋ, ɤɨɧɰɟɧɬɪɚɰɢɹ NaCl 

0,3 Ɇ) ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦɢ ɞɥɹ ɚɧɚɥɢɡɚ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɦɟɬɨɞɨɦ ɫɷɧɞɜɢɱ-

ɝɢɛɪɢɞɢɡɚɰɢɢ. Ⱦɚɥɶɧɟɣɲɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɫɨɫɬɨɹɥɚ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɪɟɞɨɛɪɚɛɨɬɤɢ ȾɇɄ ɢ ɜɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɢ. Ⱦɥɹ 

ɨɩɬɢɦɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ 300 ɧɝ ɧɟɦɟɱɟɧɨɣ ȾɇɄ, ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ 

ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɆȻɅ ɢ ɈɏȺ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ. ɋɪɚɜɧɢɜɚɥɢɫɶ ɪɟɡɭɥɶɬɚɬɵ, 

ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ «ɭɥɚɜɥɢɜɚɸɳɟɝɨ» ɢ 

«ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɝɢɛɪɢɞɢɡɚɰɢɢ.  

8.2.1. Ɉɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɬɚɞɢɢ ɪɚɡɴɟɞɢɧɟɧɢɹ ɰɟɩɟɣ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ 

ɜ ɩɪɨɰɟɫɫɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ. Ⱦɥɹ ɪɚɡɴɟɞɢɧɟɧɢɹ ɰɟɩɟɣ ȾɇɄ 

ɩɪɨɜɨɞɢɥɫɹ ɟё ɨɬɠɢɝ ɩɪɢ 99°ɋ ɜ ɬɟɱɟɧɢɟ 3,5 ɦɢɧɭɬ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɛɵɫɬɪɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɧɚ 

ɥɶɞɭ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. ɋɪɚɜɧɢɜɚɥɢ ɫɢɝɧɚɥɵ 

ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɝɪɟɬɨɣ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɢ ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɛɟɡ 

ɩɪɨɝɪɟɜɚ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM-2, NDM-1, OXA-23 ɢ 

OXA-58 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 51.  

 
Ɋɢɫ. 51. ȼɥɢɹɧɢɟ ɫɬɚɞɢɢ ɪɚɡɴɟɞɢɧɟɧɢɹ ɰɟɩɟɣ ȾɇɄ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɩɪɢɦɟɪɟ 
ɚɧɚɥɢɡɚ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM-2, NDM-1, OXA-23 ɢ OXA-58. 
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Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɛɵɥ ɜɵɲɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɬɚɞɢɢ 

ɪɚɡɴɟɞɢɧɟɧɢɹ ɰɟɩɟɣ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɥɭɱɲɟɣ ɫɜɹɡɵɜɚɟɦɨɫɬɶɸ ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɫ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚɦɢ ɧɚ ɧɨɫɢɬɟɥɟ ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦɢ» ɡɨɧɞɚɦɢ. 

8.2.2. ȼɥɢɹɧɢɟ ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ȾɇɄ-ɦɢɲɟɧɢ 

ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɥɢɹɟɬ ɤɨɧɮɨɪɦɚɰɢɹ ȾɇɄ-

ɦɢɲɟɧɢ. ɂɡ ɥɢɬɟɪɚɬɭɪɵ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɢɨɧɵ ɦɚɝɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɱɚɫɬɢɱɧɨɦɭ «ɪɚɫɩɪɹɦɥɟɧɢɸ» 

ɦɨɥɟɤɭɥɵ ȾɇɄ Д244Ж. Ȼɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 50 ɦM. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-23 ɢ ɈɏȺ-51 ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 52. ɉɨɞɨɛɪɚɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ (12 ɦɆ). 

 

Ɋɢɫ. 52. ȼɥɢɹɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɚɝɧɢɹ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɦ ɛɭɮɟɪɟ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɩɪɢɦɟɪɟ ɤɚɪɛɚɩɟɧɟɦɚɡ ɈɏȺ-23 ɢ ɈɏȺ-51.  

8.2.3. Ɉɩɬɢɦɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɫɬɚɞɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɦɟɬɨɞ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɥɢɧɢɱɟɫɤɢɯ 

ɥɚɛɨɪɚɬɨɪɢɹɯ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɛɚɤɬɟɪɢɣ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɬɟɫɬɚɦɢ. ɋ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɷɧɞɜɢɱ ɫɯɟɦɚ 

ɚɧɚɥɢɡɚ, ɜ ɤɨɬɨɪɨɣ ɝɢɛɪɢɞɢɡɚɰɢɹ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɝɢɛɪɢɞɢɡɚɰɢɹ ɦɟɱɟɧɨɝɨ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» 

ɡɨɧɞɚ ɩɪɨɜɨɞɹɬɫɹ ɨɬɞɟɥɶɧɨ, ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɣ. ɉɨɷɬɨɦɭ ɞɚɥɟɟ ɜ ɪɚɛɨɬɟ ɩɪɨɜɟɥɢ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɴɟɞɢɧɟɧɢɹ ɞɜɭɯ ɫɬɚɞɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜ ɨɞɧɭ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ 
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ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɚɧɚɥɢɡɚ. Ⱦɥɹ ɷɬɨɝɨ ɫɪɚɜɧɢɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɚ 

ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-2 ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɡɚɬɟɦ 

«ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ ɜ ɞɜɟ ɪɚɡɞɟɥɶɧɵɟ ɫɬɚɞɢɢ ɢ ɜ ɨɞɧɭ ɫɬɚɞɢɸ, ɤɨɝɞɚ ɧɚ ɦɢɤɪɨɱɢɩ ɫ 

ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɡɨɧɞɚɦɢ ɞɨɛɚɜɥɹɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ȾɇɄ-ɦɢɲɟɧɶ ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɣ» ɡɨɧɞ. 

ȼɪɟɦɹ ɫɬɚɞɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 15 ɦɢɧɭɬ ɞɨ 2 ɱɚɫɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɜɚɪɶɢɪɨɜɚɧɢɹ 

ɜɪɟɦɟɧɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɚɞɢɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 53. ɇɚ ɝɪɚɮɢɤɟ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɨɬɥɨɠɟɧɨ ɨɛɳɟɟ ɜɪɟɦɹ ɚɧɚɥɢɡɚ ɨɞɧɨɫɬɚɞɢɣɧɨɣ ɫɯɟɦɵ, ɜ ɫɤɨɛɤɚɯ ɭɤɚɡɚɧɨ 

ɜɪɟɦɹ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɞɥɹ ɩɨɨɱɟɪɟɞɧɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ȾɇɄ-ɦɢɲɟɧɢ ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ. 

ɍɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɚɧɚɥɢɡɚ ɛɨɥɟɟ ɨɞɧɨɝɨ ɱɚɫɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɜɨɡɪɚɫɬɚɧɢɸ 

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɨɞɧɚɤɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɥɭɱɲɟɧɢɸ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɢ 

(ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɝɧɚɥɚ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɪɟɦɟɧɢ 

ɝɢɛɪɢɞɢɡɚɰɢɢ). ȼ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɞɨɫɬɚɬɨɱɧɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɩɪɢɧɹɬɨ ɜɪɟɦɹ ɝɢɛɪɢɞɢɡɚɰɢɢ 1.5 ɱɚɫɚ. Ɉɞɧɚɤɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, 

ɱɬɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɞɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɨ 

ɞɨ 1 ɱɚɫɚ, ɩɨɫɤɨɥɶɤɭ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɤɚɪɛɚɩɟɧɟɦɚɡɚɦɢ ɞɪɭɝɢɯ 

ɩɨɞɝɪɭɩɩ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɧɢɡɤɨɣ ɢ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɭɪɨɜɧɹ 0,15. 

 
Ɋɢɫ. 53. ȼɥɢɹɧɢɟ ɫɩɨɫɨɛɚ ɞɨɛɚɜɥɟɧɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɭɸ ɫɦɟɫɶ ɢ ɜɪɟɦɟɧɢ 
ɩɪɨɜɟɞɟɧɢɹ ɫɬɚɞɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ 
VIM-2. 

Ɍɚɤɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ ɨɛɳɟɦ ɜɪɟɦɟɧɢ ɚɧɚɥɢɡɚ ɜ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ 

ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ ɜ ɨɞɧɭ ɫɬɚɞɢɸ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɞɨɛɚɜɥɟɧɢɟɦ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɢ 

«ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɛɵɥɚ ɜɵɲɟ. ȼɤɥɚɞ 
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ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɵɥ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ. ɉɨɷɬɨɦɭ ɞɚɥɟɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-ɦɢɲɟɧɶ ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɟ» ɡɨɧɞɵ ɜɜɨɞɢɥɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ 

ɫɦɟɫɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɨɞɧɨɣ ɫɬɚɞɢɢ.  

8.3. ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɦɟɬɨɞɨɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ – ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 
ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ  

Ɇɵ ɩɪɨɜɟɥɢ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɫɯɟɦ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ 

ɦɢɤɪɨɱɢɩɚɯ: ɩɪɹɦɨɣ ɫɯɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ ɢ ɦɟɱɟɧɧɨɣ ɛɢɨɬɢɧɨɦ 

ȾɇɄ-ɦɢɲɟɧɢ ɢ ɫɷɧɞɜɢɱ-ɫɯɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɞɜɭɯ ɬɢɩɨɜ ɡɨɧɞɨɜ, 

«ɭɞɚɜɥɢɜɚɸɳɢɯ» ɢ ɦɟɱɟɧɵɯ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ». 

8.3.1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ 

ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ  

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɫɯɟɦ ɝɢɛɪɢɞɢɡɚɰɢɢ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɬɢɩɚ 

ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɩɟɰɢɮɢɱɧɨ, ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɜɹɡɵɜɚɧɢɹ 

ɡɨɧɞɨɜ ɫ ɝɟɧɚɦɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ (ɫɦ. ɪɚɡɞɟɥ 7.3. ɞɚɧɧɨɣ ɪɚɛɨɬɵ).  

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɝɪɭɩɩɨɜɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 54.  

ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɝɪɭɩɩ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ IMP ɬɢɩɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ 

ȾɇɄ-ɦɢɲɟɧɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɧɚɛɥɸɞɚɥɢ ɩɟɪɟɤɪёɫɬɧɭɸ 

ɝɢɛɪɢɞɢɡɚɰɢɸ ɫ ɝɟɧɚɦɢ ɞɪɭɝɢɯ ɩɨɞɝɪɭɩɩ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ 

ɫɯɟɦɟ «ɫɷɧɞɜɢɱ» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɦɟɱɟɧɨɝɨ «ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ» ɡɨɧɞɚ 

ɩɨɞɝɪɭɩɩɨɜɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯ ɠɟ «ɭɥɚɜɥɢɜɚɸɳɢɯ» 

ɡɨɧɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɩɪɨɜɨɞɢɥɚɫɶ ɛɨɥɟɟ ɫɩɟɰɢɮɢɱɧɨ, 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɧɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ ɡɨɧɞɚ ɜ 

ɝɢɛɪɢɞɢɡɚɰɢɸ ɩɨɜɵɲɚɟɬ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. 
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ɚ) ɛ)   

ɜ)   ɝ) 

Ɋɢɫ. 54. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 
ɩɨɞɝɪɭɩɩ IMP-1 ɢ IMP-2. 
(ɚ) – ɝɢɛɪɢɞɢɡɚɰɢɹ ɦɟɱɟɧɵɯ ȾɇɄ ɦɢɲɟɧɟɣ: ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-1, ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ 
IMP-2, 
(ɛ) ɝɢɛɪɢɞɢɡɚɰɢɹ ɧɟɦɟɱɟɧɵɯ ȾɇɄ ɦɢɲɟɧɟɣ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ: ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-1, 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-2, 
(ɜ) ɝɢɛɪɢɞɢɡɚɰɢɹ ɦɟɱɟɧɵɯ ȾɇɄ ɦɢɲɟɧɟɣ: ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-2, ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-
1, 
(ɝ) ɝɢɛɪɢɞɢɡɚɰɢɹ ɧɟɦɟɱɟɧɵɯ ȾɇɄ ɦɢɲɟɧɟɣ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ: ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-2, 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɞɥɹ IMP-1.  

8.3.2. ɋɪɚɜɧɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ  

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ 

ɫɯɟɦ ɝɢɛɪɢɞɢɡɚɰɢɢ ɛɵɥɢ ɩɪɨɜɚɪɶɢɪɨɜɚɧɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ (ɨɬ 0,1 ɞɨ 2 

ɧɝ/ɦɤɥ) ɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ. ɉɨɥɭɱɟɧɧɵɟ ɝɪɚɞɭɢɪɨɜɨɱɧɵɟ ɝɪɚɮɢɤɢ ɞɥɹ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 55. Ƚɢɛɪɢɞɢɡɚɰɢɨɧɧɵɟ ɫɢɝɧɚɥɵ ɛɵɥɢ ɜɵɲɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɷɧɞɜɢɱ-

ɫɯɟɦɵ ɚɧɚɥɢɡɚ. 
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Ɋɢɫ. 55. Ƚɪɚɞɭɢɪɨɜɨɱɧɵɟ ɝɪɚɮɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-2 ɦɟɬɨɞɨɦ 
ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɯ  ɦɢɤɪɨɱɢɩɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɫɯɟɦ 
ɝɢɛɪɢɞɢɡɚɰɢɢ.  

Ⱦɥɹ ɞɜɭɯ ɫɯɟɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-

ɦɢɲɟɧɢ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɩɪɟɞɟɥɵ ɨɛɧɚɪɭɠɟɧɢɹ. Ɉɧɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 20. Ɏɨɪɦɭɥɵ ɞɥɹ 

ɪɚɫɱёɬɚ ɩɪɟɞɟɥɚ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 6.2.15 ɞɚɧɧɨɣ ɪɚɛɨɬɵ. ɉɪɟɞɟɥ ɨɛɧɚɪɭɠɟɧɢɹ 

ɞɥɹ ɫɷɧɞɜɢɱ-ɫɯɟɦɵ ɚɧɚɥɢɡɚ ɛɵɥ ɦɟɧɶɲɟ ɜ ɞɜɚ ɪɚɡɚ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɛɨɥɶɲɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɣ ɫɯɟɦɵ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

Ɍɚɛɥɢɰɚ 20. 

Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 ɦɟɬɨɞɨɦ 
ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɦɢɤɪɨɱɢɩɚɯ 

ɋɯɟɦɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɉɪɟɞɟɥ ɨɛɧɚɪɭɠɟɧɢɹ, ɧɝ/ɦɤɥ Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, % 

ɉɪɹɦɚɹ ɫɯɟɦɚ 0,04 15 

ɋɷɧɞɜɢɱ ɫɯɟɦɚ 0,02 9 

ȼ ɰɟɥɨɦ ɩɨɥɭɱɟɧɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɯɨɪɨɲɟɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɦɟɬɨɞɚ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ ɡɨɧɞɚ ɜ ɪɟɚɤɰɢɸ ɝɢɛɪɢɞɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɚɧɚɥɢɡɚ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɷɧɞɜɢɱ-ɫɯɟɦɵ ɫɨɫɬɨɹɬ ɬɚɤɠɟ ɜ 

ɛɨɥɶɲɟɦ ɜɵɯɨɞɟ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɜ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ. Ⱦɚɥɟɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɦɢɤɪɨɱɢɩɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɷɧɞɜɢɱ-ɫɯɟɦɭ ɝɢɛɪɢɞɢɡɚɰɢɢ.  
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ȽɅȺȼȺ 9. ɆɂɄɊɈɑɂɉ ȾɅə ɂȾȿɇɌɂɎɂɄȺɐɂɂ ȽȿɇɈȼ ɄȺɊȻȺɉȿɇȿɆȺɁ ɋ 

ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɇȿɆȿɑȿɇɈɃ ȾɇɄ-Ɇɂɒȿɇɂ 

ɐɟɥɶɸ ɫɥɟɞɭɸɳɟɝɨ ɷɬɚɩɚ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɦɢɤɪɨɱɢɩɚ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɞɜɭɯ ɬɢɩɨɜ ɡɨɧɞɨɜ – 

«ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ».  

9.1. Ⱦɢɡɚɣɧ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɷɧɞɜɢɱ-

ɝɢɛɪɢɞɢɡɚɰɢɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ɉɛɳɢɣ ɜɢɞ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ 56. 

Ɉɧ ɫɨɞɟɪɠɢɬ ɡɨɧɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 8 ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC, VIM, IMP, SPM, NDM, 

SIM, GIM ɢ ɈɏȺ), ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɢɩɢɪɨɜɚɧɢɹ ɝɟɧɨɜ ɮɟɪɦɟɧɬɨɜ ɩɨ 13 ɩɨɞɝɪɭɩɩɚɦ 

(VIM-1, VIM-2, VIM-7, IMP-1, IMP-2, IMP-5, IMP-11, IMP-12, OXA-23, OXA-40, OXA-48, OXA-

51, OXA-58). Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢɮɢɱɟɫɤɢɡ ɡɨɧɞɨɜ 42: ɩɨ ɞɜɚ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɯ ɡɨɧɞɚ ɧɚ 

ɤɚɠɞɵɣ ɢɡ ɜɨɫɶɦɢ ɬɢɩɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɩɨ ɞɜɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɚ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɬɢɩɢɪɨɜɚɧɢɹ ɝɟɧɨɜ ɩɨ ɩɨɞɝɪɭɩɩɚɦ. 

Ɍɚɤɠɟ ɤɚɠɞɵɣ ɦɢɤɪɨɱɢɩ ɫɨɞɟɪɠɢɬ ɬɪɢ ɬɢɩɚ ɤɨɧɬɪɨɥɶɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ:  

ɤɨɧɬɪɨɥɶ ɢɦɦɨɛɢɥɢɡɚɰɢɢ (ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ, ɦɟɱɟɧɧɵɣ ɛɢɨɬɢɧɨɦ),  

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ (ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ, ɧɭɤɥɟɨɬɢɞɧɚɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɤɨɦɩɥɟɦɟɧɬɚɪɧɚ ɦɟɱɟɧɧɨɦɭ ɛɢɨɬɢɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɭ, 

ɞɨɛɚɜɥɹɟɦɨɦɭ ɤ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɣ ɫɦɟɫɢ),  

ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɝɢɛɪɢɞɢɡɚɰɢɢ (ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ ɫɨ ɫɥɭɱɚɣɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɣ).  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɚɧɚɥɢɡɚ ɤɚɠɞɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɡɨɧɞ 

ɧɚɧɨɫɢɥɫɹ ɧɚ ɦɢɤɪɨɱɢɩ ɜ ɬɪɟɯ ɩɨɜɬɨɪɚɯ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɪɚɡɦɟɪ 

ɦɢɤɪɨɱɢɩɚ: 8 ɦɦ×11 ɦɦ, ɞɢɚɦɟɬɪ ɨɞɧɨɣ ɬɨɱɤɢ: 350 ɦɤɦ, ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ: 150.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɜ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɭɸ ɫɦɟɫɶ ɤ ȾɇɄ-ɦɢɲɟɧɢ ɞɨɛɚɜɥɹɸɬɫɹ 12 

«ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɝɢɛɪɢɞɢɡɚɰɢɢ ȾɇɄ-

ɞɭɩɥɟɤɫɨɜ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɡɨɧɞɨɜ ɫ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ: 6 ɡɨɧɞɨɜ ɞɥɹ ɞɟɬɟɤɰɢɢ ɲɟɫɬɢ ɬɢɩɨɜ 

ɦɟɬɚɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ B), ɨɞɢɧ ɡɨɧɞ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɝɟɧɨɜ ɮɟɪɦɟɧɬɨɜ 

KPC ɬɢɩɚ (ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ Ⱥ) ɢ ɩɨ ɨɞɧɨɦɭ ɡɨɧɞɭ ɧɚ ɤɚɠɞɭɸ ɩɨɞɝɪɭɩɩɭ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡ 

(ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɫ D). 

 



 

120 

 

 

Ɋɢɫ. 56. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɩɟɰɢɮɢɱɟɫɤɢɯ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 
ɡɨɧɞɨɜ ɧɚ ɦɢɤɪɨɱɢɩɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ Ⱥ, ȼ ɢ D. 

9.2. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɦɢɤɪɨɱɢɩɵ ɛɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜ ȾɇɄ, 

ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ - ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɜ ɪɚɡɧɵɯ 

ɨɩɵɬɚɯ, ɡɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɢɝɧɚɥɨɜ ɩɟɪɟɜɨɞɢɥɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ – 

ɡɧɚɱɟɧɢɹ ɧɨɪɦɢɪɨɜɚɥɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɟ ɦɢɤɪɨɱɢɩɵ ɛɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 13 ɨɛɪɚɡɰɨɜ ȾɇɄ, 

ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ - ɩɪɨɞɭɰɟɧɬɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ (VIM-1, VIM-4, VIM-2, VIM-7, IMP-1, IMP-2, SPM-1, NDM-1, 

OXA-23, OXA-40, OXA-51, OXA-58, OXA-48, KPC-3). ɋɜɟɞɟɧɢɹ ɨɛ ɨɛɪɚɡɰɚɯ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 21. ȼɨ ɜɫɟɯ ɨɛɪɚɡɰɚɯ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɛɵɥɢ ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ.  

ɇɚ ɪɢɫɭɧɤɟ 57 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ 

ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ VIM-1 (ɚ) ɢ 

NDM-1 (ɛ). ɉɨ ɢɧɬɟɧɫɢɜɧɨɫɬɹɦ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ ɫ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɦɢ 

ɡɨɧɞɚɦɢ ɨɩɪɟɞɟɥɹɥɢ ɬɢɩ ɝɪɭɩɩɵ, ɤ ɤɨɬɨɪɨɣ ɨɬɧɨɫɢɬɫɹ ɝɟɧ ɮɟɪɦɟɧɬɚ ɜ ɢɡɭɱɚɟɦɨɦ ɨɛɪɚɡɰɟ. ɉɨ 

ɢɧɬɟɧɫɢɜɧɨɫɬɹɦ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɩɨɞɝɪɭɩɩ-ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɡɨɧɞɚɦɢ ɩɪɨɜɨɞɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɬɢɩɢɪɨɜɚɧɢɟ ɝɟɧɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɢɩɚ ɩɨɞɝɪɭɩɩɵ.  
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ɇɚ ɪɢɫɭɧɤɟ 58 (ɚ) ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɧɬɪɨɥɶɧɨɝɨ 

ɲɬɚɦɦɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ-ɩɪɨɞɭɰɟɧɬɚ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-48 ɧɚ ȾɇɄ-ɦɢɤɪɨɱɢɩɟ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɢɤɪɨɱɢɩ ɩɨɡɜɨɥɹɟɬ ɭɫɩɟɲɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜ ɫɦɟɫɢ, 

ɱɬɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɧɚ ɩɪɢɦɟɪɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɲɬɚɦɦɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ, ɩɪɨɞɭɰɢɪɭɸɳɟɝɨ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɟ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ OXA-40 ɢ ɈɏȺ-51 (ɪɢɫ. 58 ɛ).  

Ɍɚɛɥɢɰɚ 21 

Ʉɨɧɬɪɨɥɶɧɵɟ ɲɬɚɦɦɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. 

ɇɨɦɟɪ ɲɬɚɦɦɚ Ɇɢɤɪɨɨɪɝɚɧɢɡɦ 
Ɍɢɩ ɩɪɨɞɭɰɢɪɨɟɦɨɣ  

ɤɚɪɛɚɩɟɧɟɦɚɡɵ 

M. 12 Pseudomonas aeruginosa VIM-1 

M. 1 Pseudomonas aeruginosa VIM-2 

M. 238 Escherihia coli VIM-4 

M. 292 Pseudomonas aeruginosa VIM-7 

M. 11 Pseudomonas aeruginosa IMP-1 

M. 14 Acinetobacter baumanii IMP-2 

M. 295 Pseudomonas aeruginosa SPM-1 

M.64 Klebsiella pneumonie NDM-1 

M.22 Klebsiella pneumonie KPC-3 

K. 44 Acinetobacter baumannii OXA-23, OXA-51 

K. 30 Acinetobacter baumannii OXA-40, OXA-51 

P. 1744 Acinetobacter baumannii OXA-58, OXA-51 

M.12 Klebsiella pneumonie OXA-48 
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Ɋɢɫ. 57. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɆȻɅ ɚ) VIM- 1, ɛ) NDM-1 ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ 
ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. 

ɚ)    

 

ɛ)  
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Ɋɢɫ. 58. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɈɏȺ-ɤɚɪɛɚɩɟɧɟɦɚɡɵ: ɚ) ɈɏȺ-48, ɛ) ɫɦɟɫɶ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩ 
ɈɏȺ-40 ɢ ɈɏȺ-51 ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ. 

 ɚ)   

 

ɛ)  
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ȽɅȺȼȺ 10. ɂɇɌȿȽɊɂɊɈȼȺɇɇɕɃ ȾɇɄ-ɆɂɄɊɈɑɂɉ ȾɅə ȾɂȺȽɇɈɋɌɂɄɂ 

ɄȺɊȻȺɉȿɇȿɆȺɁ, ȻȿɌȺ-ɅȺɄɌȺɆȺɁ ɊȺɋɒɂɊȿɇɇɈȽɈ ɋɉȿɄɌɊȺ ɂ 

ɂɇȽɂȻɂɌɈɊ-ɊȿɁɂɋɌȿɇɌɇɕɏ ȻȿɌȺ-ɅȺɄɌȺɆȺɁ 

ɋɥɟɞɭɸɳɟɣ ɡɚɞɚɱɟɣ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɦɟɳɟɧɢɹ 

ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɥɚɫɫɨɜ A, B ɢ D ɫ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦ ɦɢɤɪɨɱɢɩɨɦ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (TEM, SHV ɢ ɋɌɏ-Ɇ ɬɢɩɨɜ), ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɧɚɲɟɣ 

ɥɚɛɨɪɚɬɨɪɢɢ ɪɚɧɟɟ [241]. 

ɇɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɢɡɜɟɫɬɧɨ 178 ɌȿɆ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ, 118 SHV ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢ 90 

ɛɟɬɚ-ɥɚɤɬɚɦɚɡ CTX-M-ɬɢɩɚ. ȼ ɞɚɧɧɵɟ ɝɪɭɩɩɵ ɮɟɪɦɟɧɬɨɜ ɜɯoɞɹɬ ɛeɬɚ-ɥɚɤɬaɦɚɡɵ, ɢɦɟɸɳɢɟ 

ɪaɡɥɢɱɧɵɟ ɫɩeɤɬɪɵ ɫɭɛɫɬɪaɬɧoɣ ɫɩeɰɢɮɢɱɧoɫɬɢ: ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɲɢɪoɤoɝo ɫɩeɤɬɪa, 

ɝɢɞɪɨɥɢɡɭɸɳɢɟ ɬɨɥɶɤɨ ɩɟɧɢɰɢɥɥɢɧɵ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɵ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ; ȻɅɊɋ, ɤɨɬɨɪɵɟ 

ɧɚɪɹɞɭ ɫ ɩɟɧɢɰɢɥɥɢɧɚɦɢ ɢ ɪɚɧɧɢɦɢ ɰɟɮɚɥɨɫɩɨɪɢɧɚɦɢ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɝɢɞɪɨɥɢɡɨɜɚɬɶ 

ɰɟɮɚɥɨɫɩɨɪɢɧɵ ɩɨɫɥɟɞɧɢɯ ɩɨɤɨɥɟɧɢɣ ɢ ɦɨɧɨɛɚɤɬɚɦɵ; ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ,  ɭɫɬɨɣɱɢɜɵɟ ɤ ɞɟɣɫɬɜɢɸ 

ɤɥɚɫɫɢɱɟɫɤɢɯ ɢɧɝɢɛɢɬɨɪɨɜ ɫɟɪɢɧɨɜɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ (ɂɊɌ); ɚ ɬɚɤɠɟ ɮɟɪɦɟɧɬɵ, ɢɦɟɸɳɢɟ ɤɚɤ 

ɪɚɫɲɢɪɟɧɧɵɣ ɫɩɟɤɬɪ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɬɚɤ ɢ ɩɪɨɹɜɥɹɸɳɢɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɢɧɝɢɛɢɬɨɪɚɦ – ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ (ɋɆɌ). ɇɚɛɨɪ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɢɩɨɜ ɬɪɟɯ ɬɢɩɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɢ ɤɥɸɱɟɜɵɯ ɩɨɡɢɰɢɣ 

ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ (Ɉɇɉ), ɤɨɞɢɪɭɸɳɢɯ ɤɥɸɱɟɜɵɟ ɦɭɬɚɰɢɢ ɜ ɮɟɪɦɟɧɬɚɯ, 

ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɮɢɥɹ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɢɧɝɢɛɢɬɨɪɚɦ, ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɜ ɧɚɲɟɣ ɥɚɛɨɪɚɬɨɪɢɢ ɪɚɧɟɟ [241]. 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɦɢɤɪɨɱɢɩɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɪɹɦɚɹ ɫɯɟɦɚ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɧɨɣ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ, ɬɚɤ 

ɤɚɤ ɫɷɧɞɜɢɱ-ɫɯɟɦɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɨɩɪɟɞɟɥɹɬɶ Ɉɇɉ ɜ ɝɟɧɚɯ. 

10.1. Ⱦɢɡɚɣɧ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɱɢɩɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 59. ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɦɢɤɪɨɱɢɩ ɫɨɞɟɪɠɢɬ 116 ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɡɨɧɞɨɜ:  

 19 ɡɨɧɞɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 11 ɬɢɩɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ,  

 30 ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 17 ɩɨɞɝɪɭɩɩ ɮɟɪɦɟɧɬɨɜ, 
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 67 ɡɨɧɞɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Ɉɇɉ: 8 - ɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɯ ɌȿɆ ɬɢɩɚ, 6 - ɜ ɛɟɬɚ-
ɥɚɤɬɚɦɚɡɚɯ SHV ɬɢɩɚ, 2 - ɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɯ ɩɨɞɝɪɭɩɩɵ ɋɌɏ-Ɇ-1, 5 - ɜ ɛɟɬɚ-
ɥɚɤɬɚɦɚɡɚɯ ɩɨɞɝɪɭɩɩɵ ɋɌɏ-Ɇ-2 ɢ 3 - ɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɚɯ ɩɨɞɝɪɭɩɩɵ ɋɌɏ-Ɇ-9.  

ɉɨɦɢɦɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɡɨɧɞɨɜ ɤɚɠɞɵɣ ɦɢɤɪɨɱɢɩ ɫɨɞɟɪɠɚɥ 3 ɬɢɩɚ ɤɨɧɬɪɨɥɶɧɵɯ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ. Ʉɚɠɞɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞ ɧɚɧɨɫɢɥɫɹ ɧɚ ɦɢɤɪɨɱɢɩ ɜ 3-ɯ ɩɨɜɬɨɪɚɯ.  

 

Ɋɢɫ. 59. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɥɢɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ 
ɦɢɤɪɨɱɢɩɟ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ. 

10.2. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-

ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ȻɅɊɋ ɢ ɂɊɌ 

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɥɨɫɶ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ȾɇɄ-ɦɢɤɪɨɱɢɩɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, ȻɅɊɋ ɢ ɂɊɌ ɧɚ ɨɛɪɚɡɰɚɯ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɧɵɯ 

ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ-ɩɪɨɞɭɰɟɧɬɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ.  

ɉɪɨɜɟɞɟɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ 13 ɨɛɪɚɡɰɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM-1, VIM-4, VIM- 2, 

VIM-7, IMP-1, IMP-2, SPM-1, NDM-1, OXA-23, OXA-40, OXA-51, OXA-58, OXA-48, KPC-3. 

ɋɜɟɞɟɧɢɹ ɨɛ ɨɛɪɚɡɰɚɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 21 (ɪɚɡɞɟɥ 9.2 ɞɚɧɧɨɣ ɪɚɛɨɬɵ). ȾɇɄ, ɜɵɞɟɥɟɧɧɭɸ 
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ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ, ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɜ ɩɪɨɰɟɫɫɟ ɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ȻɅɊɋ ɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ ɛɢɨɬɢɧɚ ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɬɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ (ɫɦ. ɪɚɡɞɟɥ 6.4.). Ɂɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɝɢɛɪɢɞɢɡɚɰɢɸ 300 ɧɝ 

ɩɨɥɭɱɟɧɧɨɣ ȾɇɄ ɫ ɡɨɧɞɚɦɢ, ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ 

ɦɢɤɪɨɱɢɩɚ. 

ɂɡɨɛɪɚɠɟɧɢɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ, ɚ ɬɚɤɠɟ 

ɡɧɚɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ 

ɤɚɪɛɚɩɟɧɟɦɚɡɵ OXA-23 ɢ ɈɏȺ-51, ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 60. Ⱦɥɹ ɜɫɟɯ ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ 

ɨɛɪɚɡɰɨɜ ɧɚɛɥɸɞɚɥɫɹ ɜɵɫɨɤɢɣ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɴɟɞɢɧɟɧɧɨɝɨ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɭɞɚɥɨɫɶ ɫɩɟɰɢɮɢɱɧɨ ɞɟɬɟɤɬɢɪɨɜɚɬɶ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ. Ʉɪɨɫɫ-

ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɡɨɧɞɚɦɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ A ɧɟ 

ɛɵɥɨ ɜɵɹɜɥɟɧɨ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɥɨɫɶ ɬɟɫɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ 

ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ TEM-1, SHV-1, SHV-5 ɢ CTX-M-15 ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ ɞɥɹ ɬɢɩɢɪɨɜɚɧɢɹ ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɬɢɩɵ ɝɟɧɨɜ ɞɥɹ 

ɤɚɠɞɨɣ ɩɨɡɢɰɢɢ ɦɭɬɚɰɢɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɪɚɜɢɥɶɧɨ (ɪɢɫ. 61). ɇɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɤɪɨɫɫ-

ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ ɡɨɧɞɚɦɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟ ɧɚɛɥɸɞɚɥɢ. ɋɩɟɰɢɮɢɱɧɨɫɬɶ 

ɨɩɪɟɞɟɥɟɧɢɹ WT/MT ɛɵɥɚ ɜɵɫɨɤɨɣ – 70,5 % ɆɆ-ɡɨɧɞɨɜ ɢɦɟɥɢ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 

ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ RIMM , ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ 0,1, ɡɧɚɱɟɧɢɹ  RIMM ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɆɆ-ɡɨɧɞɨɜ 

ɧɚɯɨɞɢɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 ɞɨ 0,5. 
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Ɋɢɫ. 60. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɝɪɭɩɩɵ ɈɏȺ ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ.  
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Ɋɢɫ. 61. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɚ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɨɧɬɪɨɥɶɧɨɝɨ ɲɬɚɦɦɚ, ɩɪɨɞɭɰɢɪɭɸɳɟɝɨ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ 
ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ (ɌȿɆ-1, SHV-1) ɢ ȻɅɊɋ (SHV-5, ɋɌɏ-Ɇ-15) ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ.   
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10.3. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɫɦɟɫɟɣ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɝɟɧɨɜ ɜ ɨɞɧɨɦ ɨɛɪɚɡɰɟ. ȼɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɞɟɬɟɤɰɢɢ 

ɝɟɧɨɜ ɞɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɨ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫɦɟɫɹɯ ȾɇɄ 

ɪɚɡɥɢɱɧɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ:  

ɫɦɟɫɶ № 1 ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɢɡ ɨɛɪɚɡɰɨɜ ȾɇɄ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-48 ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ 

SHV-5 (ɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɞɚɧɧɚɹ ɤɚɪɛɚɩɟɧɟɦɚɡɚ ɱɚɫɬɨ ɩɪɨɞɭɰɢɪɭɟɬɫɹ 

ɫɨɜɦɟɫɬɧɨ ɫ ɝɟɧɚɦɢ ȻɅɊɋ),   

ɫɦɟɫɶ № 2 ɫɨɫɬɨɹɥɚ ɢɡ ȾɇɄ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ NDM-1 ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɋɌɏ-Ɇ-9,  

ɫɦɟɫɶ №3 ɫɨɫɬɨɹɥɚ ɢɡ ȾɇɄ ɦɟɬɚɥɥɨ-ɛɟɬɚ-ɥɚɤɬɚɦɚɡ VIM- 1 ɢ VIM- 2 (ɷɬɢ ɝɟɧɵ 

ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɨɞɧɨɦɭ ɬɢɩɭ, ɧɨ ɪɚɡɥɢɱɧɵɦ ɩɨɞɝɪɭɩɩɚɦ ɤɚɪɛɚɩɟɧɟɦɚɡ).  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 1 ɦɤɥ ɨɛɪɚɡɰɚ ȾɇɄ ɢɡ ɤɚɠɞɨɣ ɫɦɟɫɢ ɛɪɚɥɢ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ 

ȻɅɊɋ. Ⱦɚɥɟɟ 1000 ɧɝ ɩɨɥɭɱɟɧɧɨɣ ɦɟɱɟɧɧɨɣ ɛɢɨɬɢɧɨɦ ȾɇɄ ɜɧɨɫɢɥɢ ɜ ɪɟɚɤɰɢɸ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ ɡɨɧɞɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ȾɇɄ-ɦɢɤɪɨɱɢɩɨɜ. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɦɟɫɟɣ №; 1, 2, 3 ɩɨɫɥɟ ɞɟɬɟɤɰɢɢ ɦɟɬɤɢ ɢ ɫɤɚɧɢɪɨɜɚɧɢɹ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 62-64. 

ȼɫɟ ɫɦɟɫɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɩɪɚɜɢɥɶɧɨ ɢ ɞɨɫɬɨɜɟɪɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɥɢɫɶ ɧɚ 

ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ. ɉɪɢ ɞɟɬɟɤɰɢɢ ɫɦɟɫɢ № 1 ɭɞɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɨ 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɤɚɪɛɚɩɟɧɟɦɚɡɭ ɈɏȺ-48 ɢ ȻɅɊɋ ɬɢɩɚ SHV. Ⱦɥɹ ɫɦɟɫɢ № 2 ɜɵɫɨɤɢɟ 

ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɪɨɞɭɤɰɢɸ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ NDM-ɬɢɩɚ ɢ ȻɅɊɋ 

ɩɨɞɝɪɭɩɩɵ ɋɌɏ-Ɇ-9. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɚ ɫɦɟɫɢ № 3 ɧɚ ȾɇɄ-

ɦɢɤɪɨɱɢɩɟ ɩɨɥɭɱɟɧɵ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɪɨɞɭɤɰɢɢ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɞɜɭɯ 

ɮɟɪɦɟɧɬɨɜ VIM- ɬɢɩɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɨɞɝɪɭɩɚɦ VIM- 1 ɢ VIM- 2. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ, ȻɅɊɋ ɢ ɢɧɝɢɛɢɬɨɪ-ɭɫɬɨɣɱɢɜɵɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ A ɫɩɨɫɨɛɟɧ 

ɩɪɨɜɨɞɢɬɶ ɜɵɫɨɤɨɫɩɟɰɢɮɢɱɟɫɤɭɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɞɚɠɟ ɩɪɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɮɟɪɦɟɧɬɨɜ ɜ ɨɞɧɨɦ ɨɛɪɚɡɰɟ.   
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Ɋɢɫ. 62. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɦɟɫɟɣ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɈɏȺ-48 ɢ ȻɅɊɋ SHV-5 ɧɚ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ. 
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Ɋɢɫ. 63. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɦɟɫɢ ȾɇɄ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡɵ NDM-1 ɢ ȻɅɊɋ ɋɌɏ-Ɇ-9 ɧɚ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ. 
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Ɋɢɫ. 64. Ɋɟɡɭɥɶɬɚɬɵ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɦɟɫɢ ȾɇɄ ɤɨɧɬɪɨɥɶɧɵɯ ɲɬɚɦɦɨɜ-ɩɪɨɞɭɰɟɧɬɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ VIM- 4 ɢ VIM- 2 ɧɚ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɦ ɦɢɤɪɨɱɢɩɟ. 
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10.4. ȼɥɢɹɧɢɟ ɫɨɫɬɚɜɚ ȾɇɄ-ɦɢɲɟɧɢ ɧɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɦɢɤɪɨɱɢɩɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɜ ɪɚɛɨɬɟ ɦɭɥɶɬɢɩɥɟɤɫɧɭɸ ɉɐɊ. Ɉɞɧɚɤɨ, ɦɭɥɶɬɢɩɥɟɤɫɧɚɹ ɉɐɊ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɫɦɟɫɢ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɪɚɣɦɟɪɨɜ ɦɨɠɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɢɧɬɟɡɨɦ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ 

ɪɟɚɤɰɢɢ. ɉɪɟɞɫɬɚɜɥɹɥɨ ɢɧɬɟɪɟɫ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɧɚɥɢɱɢɹ ɜ ɨɛɪɚɡɰɟ 

ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɚ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ 

ɦɢɤɪɨɱɢɩɚɯ.  

Ɇɵ ɩɪɨɜɟɥɢ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɨɛɪɚɡɰɨɜ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ 

ɩɨɫɥɟ ɢɯ ɚɦɩɥɢɮɢɤɚɰɢɢ ɦɟɬɨɞɨɦ ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ ɢ ɩɨɫɥɟ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɦɟɬɨɞɨɦ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɟɬɫɹ ɤɚɤ ɰɟɥɟɜɨɣ ɩɪɨɞɭɤɬ, ɬɚɤ ɢ 

ɩɨɛɨɱɧɵɟ ɩɪɨɞɭɤɬɵ. Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɩɪɨɞɭɤɬɨɜ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɢ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ 

ɚɦɩɥɢɮɢɤɚɰɢɢ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 65. Ɋɟɡɭɥɶɬɚɬɵ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɨɛɪɚɡɰɚ ɝɟɧɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ 

VIM- 2, ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ ɢ ɦɭɥɶɬɢɩɪɚɣɦɟɪɧɨɣ ɉɐɊ, 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 66, 67.  

 

Ɋɢɫ. 65. Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɧɚ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɨɛɪɚɡɰɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 ɩɨɫɥɟ ɉɐɊ 
ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ (ɚ) ɢ ɩɨɫɥɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ (ɛ). 
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Ɋɢɫ. 66. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɨɛɪɚɡɰɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 ɩɨɫɥɟ ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 
ɩɪɚɣɦɟɪɚɦɢ ɢ ɩɨɫɥɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ. 

 

Ɋɢɫ. 67. Ɂɧɚɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ 
ɨɛɪɚɡɰɚ ɤɚɪɛɚɩɟɧɟɦɚɡɵ VIM- 2 ɩɨɫɥɟ ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ ɢ ɩɨɫɥɟ 
ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ. 
 

ɋɩɟɰɢɮɢɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ ɛɵɥɚ 

ɨɞɢɧɚɤɨɜɨ ɜɵɫɨɤɨɣ ɞɥɹ ɨɛɨɢɯ ɬɢɩɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ – ɉɐɊ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɪɚɣɦɟɪɚɦɢ ɢɥɢ 

ɞɥɹ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɦɟɬɨɞ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɦɢɤɪɨɱɢɩɚɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɞɚɠɟ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɉɐɊ-ɩɪɨɞɭɤɬɨɜ ɧɢɡɤɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ. 
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ȽɅȺȼȺ 11. ȺɇȺɅɂɁ ɈȻɊȺɁɐɈȼ ȾɇɄ, ȼɕȾȿɅȿɇɇɈɃ ɂɁ ɄɅɂɇɂɑȿɋɄɂɏ 

ɒɌȺɆɆɈȼ ȽɊȺɆɆɈɌɊɂɐȺɌȿɅɖɇɕɏ ɆɂɄɊɈɈɊȽȺɇɂɁɆɈȼ ɇȺ 

ɈɅɂȽɈɇɍɄɅȿɈɌɂȾɇɕɏ ɆɂɄɊɈɑɂɉȺɏ 

ȼɚɠɧɨɣ ɫɬɚɞɢɟɣ ɪɚɡɪɚɛɨɬɤɢ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɚɩɪɨɛɚɰɢɹ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚ ɪɟɚɥɶɧɵɯ 

ɨɛɴɟɤɬɚɯ. ȼ ɩɪɨɰɟɫɫɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɡɞɚɧɵ ɞɜɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚ: 

1. Ɉɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɜɨɫɶɦɢ 

ɬɢɩɨɜ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɷɧɞɜɢɱ-ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɦɟɱɟɧɨɣ 

ȾɇɄ-ɦɢɲɟɧɢ; 

2. ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (ɌȿɆ, SHV, ɋTБ-

M ɬɢɩɨɜ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ. 

Ȼɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɟɪɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɜɭɯ 

ɬɢɩɨɜ ɢ ɩɪɨɜɟɞɟɧɚ ɢɯ ɚɩɪɨɛɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ 

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

11.1. Ⱥɩɪɨɛɚɰɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ 
ɤɚɪɛɚɩɟɧɟɦɚɡ 8 ɬɢɩɨɜ ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

Ⱥɩɪɨɛɚɰɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɩɪɨɜɟɞɟɧɚ ɧɚ 31 ɨɛɪɚɡɰɟ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ 

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɭɪɨɜɧɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ 

ɩɨ ɞɚɧɧɵɦ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɬɟɫɬɨɜ. ȾɇɄ, ɜɵɞɟɥɟɧɧɚɹ ɢɡ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ ɛɵɥɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ 

ɇɂɂ ɧɟɣɪɨɯɢɪɭɪɝɢɢ ɢɦ. ɇ.ɇ.Ȼɭɪɞɟɧɤɨ ɢ ɇɂɂ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɯɢɦɢɨɬɟɪɚɩɢɢ ɋɦɨɥɟɧɫɤɨɣ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɚɤɚɞɟɦɢɢ. Ⱦɚɧɧɵɟ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ 

ɦɟɬɨɞɨɦ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 22.  

ɋɪɟɞɢ 12 ɨɛɪɚɡɰɨɜ Acinetobacter baumannii, 10 ɛɵɥɢ ɪɟɡɢɫɬɟɧɬɧɵɦɢ ɤ ɞɟɣɫɬɜɢɸ 

ɤɚɪɛɚɩɟɧɟɦɨɜ. ȼ ɧɢɯ ɨɛɧɚɪɭɠɟɧɵ ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D, ɩɪɢɧɚɞɥɟɠɚɳɢɯ 

ɩɨɞɝɪɭɩɩɚɦ ɈɏȺ-23 (ɨɞɢɧ ɨɛɪɚɡɟɰ), ɈɏȺ-40 (5 ɨɛɪɚɡɰɨɜ), ɈɏȺ-51 (10 ɨɛɪɚɡɰɨɜ), ɈɏȺ-58 (4 

ɨɛɪɚɡɰɚ). ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨ ɜɫɟɯ 10 ɨɛɪɚɡɰɚɯ Acinetobacter baumannii, ɭɫɬɨɣɱɢɜɵɯ ɤ 

ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ, ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɯɪɨɦɨɫɨɦɧɨ-ɤɨɞɢɪɭɟɦɨɣ ɤɚɪɛɚɩɟɧɟɦɚɡɵ 

ɩɨɞɝɪɭɩɩɵ ɈɏȺ-51. 

ɂɡ 13 ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɲɬɚɦɦɨɜ Pseudomonas aeruginosa, ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɪɚɫɳɟɩɥɹɬɶ ɤɚɪɛɚɩɟɧɟɦɵ, ɩɨ ɞɚɧɧɵɦ ɮɟɧɨɬɢɩɢɪɨɜɚɧɢɹ, ɨɛɥɚɞɚɥɢ 11 ɨɛɪɚɡɰɨɜ. ȼɨ ɜɫɟɯ 



 

136 

 

ɭɫɬɨɣɱɢɜɵɯ ɤ ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ ɨɛɪɚɡɰɚɯ Pseudomonas aeruginosa ɦɵ ɨɛɧɚɪɭɠɢɥɢ ɝɟɧɵ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɩɨɞɝɪɭɩɩɵ VIM- 2, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ȼ ɨɞɧɨɦ ɨɛɪɚɡɰɟ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɛɚɤɬɟɪɢɣ Klebsiella pneumoniae, 

ɪɟɡɢɫɬɟɧɬɧɵɯ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ, ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɝɟɧ ɤɚɪɛɚɩɟɧɟɦɚɡɵ ɬɢɩɚ NDM. ɉɪɢ 

ɬɟɫɬɢɪɨɜɚɧɢɢ 9 ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ 

ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ, ɝɟɧɵ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ.  

Ɍɚɛɥɢɰɚ 22 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ 
ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ  

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ 

Ɍɢɩ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɑ

ɢɫ
ɥɨ

 
ɨɛ

ɪɚ
ɡɰ

ɨɜ
 

Ɍɢɩɵ ɧɚɣɞɟɧɧɵɯ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɉɨɞɝɪɭɩɩɚ 
OXA-23 

ɉɨɞɝɪɭɩɩɚ 
OXA-40 

ɉɨɞɝɪɭɩɩɚ 
OXA-51 

ɉɨɞɝɪɭɩɩɚ 
OXA-58 

ɉɨɞɝɪɭɩɩɚ 
VIM-2 

Ɍɢɩ 
NDM 

Ɋɟɡɢɫɬɟɧɬɧɵɟ 
(n=22) 

Acinetobacter 
baumanii 

n=10 1 5 10 4 - - 

Pseudomonas 
aeruginosa 

n=11 - - - - 11 - 

Klebsiella 
pneumonia 

n=1 - - - - - 1 

ɑɭɜɫɬɜɢɬɟɥɶɧɵɟ 
(n=9) 

Acinetobacter 
baumanii 

n=2 - - - - - - 

Pseudomonas 
aeruginosa 

n=2 - - - - - - 

Klebsiella 
pneumonia 

n=3 - - - - - - 

Escherichia 
coli 

n=2 - - - - - - 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɚɩɪɨɛɚɰɢɢ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɜɨɫɶɦɢ ɬɢɩɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɧɢ ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɯ, ɧɢ ɥɨɠɧɨ-

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɩɨɥɧɨɫɬɶɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɦɟɬɨɞɚɦɢ ɮɟɧɨɬɢɩɢɪɨɜɚɧɢɹ. Ɇɟɬɨɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 100% 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ. 

11.2. Ⱥɩɪɨɛɚɰɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɤɥɚɫɫɚ Ⱥ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɧɨɜ 

ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ ɛɵɥ ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ 68 ɨɛɪɚɡɰɚɯ ȾɇɄ, 

ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ 
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ɪɚɡɥɢɱɧɵɯ ɥɟɱɟɛɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ ɊɎ. ȼɫɟ ɨɛɪɚɡɰɵ ɛɵɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ 

ɮɟɧɨɬɢɩɢɱɟɫɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɤɨ-ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɦɟɬɨɞɚ: 19 ɨɛɪɚɡɰɨɜ ȾɇɄ ɛɚɤɬɟɪɢɣ, 

ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ 3-4 ɩɨɤɨɥɟɧɢɣ, 22 ɨɛɪɚɡɰɚ ȾɇɄ, 

ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɤɚɪɛɚɩɟɧɟɦɚɦ, 27 ɨɛɪɚɡɰɨɜ ȾɇɄ 

ɛɚɤɬɟɪɢɣ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɞɟɣɫɬɜɢɸ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ 3-4 ɩɨɤɨɥɟɧɢɣ ɢ ɨɛɥɚɞɚɸɳɢɯ ɮɟɧɨɬɢɩɨɦ 

ȻɅɊɋ(+). Ɍɚɤɠɟ ɧɚɥɢɱɢɟ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɜ ɭɫɬɨɣɱɢɜɵɯ ɤ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɦ ɚɧɬɢɛɢɨɬɢɤɚɦ 

ɨɛɪɚɡɰɚɯ ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟɦ ɢ ɦɟɬɨɞɨɦ ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ.  

Ⱦɥɹ 30 ɨɛɪɚɡɰɨɜ ɛɚɤɬɟɪɢɣ ɫɟɦɟɣɫɬɜɚ Enterobacteriaceae, 10 ɨɛɪɚɡɰɨɜ Acinetobacter 

baumannii ɢ 11 ɨɛɪɚɡɰɨɜ ɲɬɚɦɦɨɜ Pseudomonas aeruginosa ɜ ɩɪɨɰɟɫɫɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ 

ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɦɟɱɟɧɚɹ ȾɇɄ. Ⱦɥɹ ɤɚɠɞoɝo ɩoɥyɱɟɧɧoɝo ɉɐP-ɩɪoɞɭɤɬa ɛɵɥo ɩɪoɜeɞeɧo ɞɜa 

ɧeɡaɜɢɫɢɦɵɯ ɷɤɫɩeɪɢɦɟɧɬa ɩo ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ.  

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 68 ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ Pseudomonas 

aeruginosa, Acinetobacter baumannii ɢ Enterobacteriaceae spp., ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 68. 

Ⱦɚɧɧɵɟ ɨɛ ɨɛɪɚɡɰɚɯ ȾɇɄ ɢ ɜɵɹɜɥɟɧɧɵɯ ɜ ɧɢɯ ɝɟɧɚɯ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 4. 

 

Ɋɢɫ. 68. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ 
ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɦ ɦɢɤɪɨɱɢɩɟ. 

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 19 ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, 

ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ ɢ ɰɟɮɚɥɨɫɩɨɪɢɧɨɜ 3-4 ɩɨɤɨɥɟɧɢɣ, ɜ 5 ɨɛɪɚɡɰɚɯ ȾɇɄ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ Enterobacteriaceae spp. ɛɵɥɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɩɟɧɢɰɢɥɥɢɧɚɡ TEM-1 ɢ 
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SHV-1, ɜ 14 ɨɛɪɚɡɰɚɯ ɝɟɧɵ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɢɫɫɥɟɞɭɟɦɵɯ ɬɢɩɨɜ ɧɟ ɨɛɧɚɪɭɠɟɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɥɨɠɧɨɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. 

ɉɪɢ ɚɧɚɥɢɡɟ 22 ɨɛɪɚɡɰɨɜ ȾɇɄ ɛɚɤɬɟɪɢɣ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɞɟɣɫɬɜɢɸ ɤɚɪɛɚɩɟɧɟɦɨɜ, ɜ 12 

ɨɛɪɚɡɰɚɯ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɨɞɧɨɣ ɤɚɪɛɚɩɟɧɟɦɚɡɵ (ɬɢɩɚ VIM (Ч=11), ɢɥɢ NDM (Ч=1)), ɜ 

10 ɨɛɪɚɡɰɚɯ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɯ ɤɚɪɛɚɩɟɧɟɦɚɡ ɬɢɩɚ ɈɏȺ.  

ɋɪɟɞɢ 27 ɨɛɪɚɡɰɨɜ ȾɇɄ ɛɚɤɬɟɪɢɣ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɰɟɮɚɥɨɫɩɨɪɢɧɚɦ 3-4 ɩɨɤɨɥɟɧɢɣ ɜ 19 

ɨɛɪɚɡɰɚɯ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɨɞɧɨɣ ɛɟɬɚ-ɥɚɤɬɚɦɚɡɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɟɤɬɪɚ (ɬɢɩɚ ɋɌɏ-Ɇ 

(Ч=18) ɢɥɢ SHV (Ч=1)), ɜ 8 ɨɛɪɚɡɰɚɯ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɝɟɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɯ ȻɅɊɋ. 

Ʌɨɠɧɨɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɧɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɩɨɤɚɡɚɥɚ 100 % ɫɨɜɩɚɞɟɧɢɟ ɫ ɞɚɧɧɵɦɢ 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɮɟɧɨɬɢɩɢɪɨɜɚɧɢɹ, ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɞɚ ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. 

Ɉɬɥɢɱɢɟ ɨɬ ɞɚɧɧɵɯ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɥɨ ɬɨɥɶɤɨ ɜ ɬɨɦ, ɱɬɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɜɟɫɬɢ ɩɨɥɧɨɟ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ, ɬ.ɟ. ɨɩɪɟɞɟɥɢɬɶ, ɝɟɧ ɤɚɤɨɝɨ ɮɟɪɦɟɧɬɚ ɨɛɧɚɪɭɠɟɧ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɢɤɪɨɱɢɩ, ɤɚɤ ɢ ɦɟɬɨɞ ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɩɨɡɜɨɥɹɟɬ ɩɪɚɜɢɥɶɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɮɟɪɦɟɧɬɚ, ɟɝɨ ɩɨɞɝɪɭɩɩɭ ɢ ɧɚɥɢɱɢɟ ɤɥɸɱɟɜɵɯ (ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ) ɦɭɬɚɰɢɣ ɜ 

ɮɟɪɦɟɧɬɟ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɪɨɮɢɥɶ ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɢɧɝɢɛɢɬɨɪɚɦ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɚɧ ɩɪɢɧɰɢɩ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɚɡɧɨɪɨɞɧɵɯ ɢ 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɝɟɧɨɜ ɜ ɨɞɧɨɦ ɚɧɚɥɢɡɟ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɫ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ ɧɚ 

ɨɫɧɨɜɟ ɩɟɪɨɤɫɢɞɚɡɵ ɯɪɟɧɚ. ɗɬɨɬ ɩɪɢɧɰɢɩ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɫɯɟɦ 

ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ȾɇɄ.  

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɝɟɧɨɜ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɜ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɩɨɤɚɡɚɧɵ ɞɥɹ ɫɷɧɞɜɢɱ-ɫɯɟɦɵ ɚɧɚɥɢɡɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɢ ɞɜɭɯ ɬɢɩɨɜ ɡɨɧɞɨɜ. Ⱦɪɭɝɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ 

ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ. 

Ɇɭɥɶɬɢɚɧɚɥɢɡ ɝɟɧɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ  

ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɭɝɨɣ 

ɫɯɟɦɵ ɚɧɚɥɢɡɚ: ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɟɱɟɧɨɣ ɛɢɨɬɢɧɨɦ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɡɨɧɞɚɦɢ. 

Ⱦɥɹ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɝɟɧɨɜ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɭɫɥɨɜɢɹ 

ɦɭɥɶɬɢɩɥɟɤɫɧɵɯ ɉɐɊ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɚɬɶ ɚɦɩɥɢɤɨɧɵ ȾɇɄ-ɦɢɲɟɧɟɣ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ ɫ 

ɜɵɯɨɞɨɦ 40-80 ɧɝ/ɦɤɥ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɯ ɦɢɤɪɨɱɢɩɚɯ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ, ɜ ɨɫɧɨɜɧɨɦ, ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɟɚɝɟɧɬɨɜ ɢ ɩɪɢɧɰɢɩɚ ɞɟɬɟɤɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɚɧɚɥɢɡɚ, ɧɟ ɬɪɟɛɭɸɳɟɝɨ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɤɨɫɬɪɭɢɪɨɜɚɧɵ ɞɜɚ ɬɢɩɚ ɦɢɤɪɨɱɢɩɨɜ 

ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɨɬɞɟɥɶɧɨ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɧɚɢɛɨɥɟɟ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ 

ɬɢɩɚɦɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ. ɉɪɨɜɟɞɟɧɚ ɚɩɪɨɛɚɰɢɹ ɦɢɤɪɨɱɢɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ 

ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɲɬɚɦɦɨɜ-ɜɨɡɛɭɞɢɬɟɥɟɣ ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɯ ɢɧɮɟɤɰɢɣ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 

ɦɟɬɨɞ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ȾɇɄɦɢɤɪɨɱɢɩɚɯ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɢ ɛɟɬɚ-ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ A ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɯɨɪɨɲɟɣ ɬɨɱɧɨɫɬɶɸ ɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɦɟɫɟɣ ɝɟɧɨɜ ɜ ɨɞɧɨɦ ɨɛɪɚɡɰɟ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ ɧɚ ȾɇɄɦɢɤɪɨɱɢɩɚɯ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɛɵɫɬɪɭɸ ɞɢɚɝɧɨɫɬɢɤɭ: ɚɧɚɥɢɡ ɨɬ ɜɵɞɟɥɟɧɢɹ ȾɇɄ ɢɡ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɞɨ ɩɨɥɭɱɟɧɢɹ ɤɨɧɟɱɧɨɝɨ 

ɪɟɡɭɥɶɬɚɬɚ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 4 ɱ, ɜɤɥɸɱɚɹ 0,5 ɱ ɧɚ ɜɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ȾɇɄ, 40 ɦɢɧɭɬ ɧɚ 

ɚɦɩɥɢɮɢɤɚɰɢɸ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ, 1,5 ɱ ɧɚ ɝɢɛɪɢɞɢɡɚɰɢɸ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɦɵɜɤɨɣ ɢ 1 ɱ ɧɚ 

ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɭɸ ɞɟɬɟɤɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɝɟɧɨɜ ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ 

ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɚɤɬɢɤɭ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ.  
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ȼɕȼɈȾɕ 

1. Ɋɚɡɪɚɛɨɬɚɧ ɩɪɢɧɰɢɩ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC, VIM, 

IMP, SPM, NDM, SIM, GIM, ɈɏȺ ɬɢɩɨɜ) ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɩɨɞɝɪɭɩɩɵ 

ɧɚ ɦɢɤɪɨɱɢɩɚɯ ɫ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ.  

2. Ɉɩɬɢɦɢɡɢɪɨɜɚɧ ɦɟɬɨɞ ɦɭɥɶɬɢɩɥɟɤɫɧɨɣ ɉɐɊ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɦɟɱɟɧɨɣ ɢ ɦɟɱɟɧɧɨɣ 

ɛɢɨɬɢɧɨɦ ȾɇɄ-ɦɢɲɟɧɢ ɫ ɜɵɯɨɞɨɦ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ 40-80 ɧɝ/ɦɤɥ.  

3. ɉɪɨɜɟɞɟɧ ɦɨɥɟɤɭɥɹɪɧɵɣ ɞɢɡɚɣɧ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɡɨɧɞɨɜ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ 8 ɬɢɩɨɜ ɢ 13 ɩɨɞɝɪɭɩɩ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 

ɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ «ɭɥɚɜɥɢɜɚɸɳɢɯ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɯ» ɡɨɧɞɨɜ ɧɚ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɭɥɶɬɢɚɧɚɥɢɡɚ ɝɟɧɨɜ. 

4. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɫɯɟɦ ɚɧɚɥɢɡɚ: ɝɢɛɪɢɞɢɡɚɰɢɢ ɦɟɱɟɧɧɨɣ ɛɢɨɬɢɧɨɦ ȾɇɄ-

ɦɢɲɟɧɢ ɫ «ɭɥɚɜɥɢɜɚɸɳɢɦɢ» ɡɨɧɞɚɦɢ ɢ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɟɦɟɱɟɧɨɣ ȾɇɄ-ɦɢɲɟɧɢ ɫ 

«ɭɥɚɜɥɢɜɚɸɳɢɦɢ» ɢ «ɞɟɬɟɤɬɢɪɭɸɳɢɦɢ» ɡɨɧɞɚɦɢ. Ɇɟɬɨɞ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɚɧɚɥɢɡɚ. 

5. Ɋɚɡɪɚɛɨɬɚɧ ɦɢɤɪɨɱɢɩ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 8 ɬɢɩɨɜ ɝɟɧɨɜ ɤɚɪɛɚɩɟɧɟɦɚɡ (KPC, VIM, IMP, 

SPM, NDM, SIM, GIM, ɈɏȺ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɷɧɞɜɢɱ-ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɉɪɨɜɟɞɟɧɚ ɚɩɪɨɛɚɰɢɹ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɨɜ ɧɚ 31 ɨɛɪɚɡɰɟ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ 

ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ Acinetobacter baumannii, Pseudomonas aeruginosa  ɢ 

Enterobacteriaceae spp. 

6. Ɋɚɡɪɚɛɨɬɚɧ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɦɢɤɪɨɱɢɩ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɛɚɩɟɧɟɦɚɡ ɢ ɛɟɬɚ-

ɥɚɤɬɚɦɚɡ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ Ⱥ (TEM, SHV, CTБ-M ɬɢɩɨɜ). ɉɨɤɚɡɚɧɚ ɜɵɫɨɤɚɹ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɬɟɪɦɢɧɚɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭ 

ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ. ɉɪɨɜɟɞɟɧɚ ɚɩɪɨɛɚɰɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɦɢɤɪɨɱɢɩɚ ɧɚ 68 

ɨɛɪɚɡɰɚɯ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɍɫɬɚɧɨɜɥɟɧɚ 100% ɤɨɪɪɟɥɹɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫ 

ɞɚɧɧɵɦɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɮɟɧɨɬɢɩɢɪɨɜɚɧɢɹ, ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 
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ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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AAC 54:471-476, 2010 

VIM-25 HM750249 Proteus mirabilis  Unpublished 
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Clin. Microbiol. Infect. 
17:1811-1816, 2011 

VIM-27 HQ858608 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 55:3570-3572 2011 
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J Infect Dis. 67:382-384, 
2014 
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VIM-32 JN676230 Klebsiella oxytoca  Unpublished 
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VIM-34 JX013656 Klebsiella pneumoniae 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɏɪɨɦɨɫɨɦɚ) 

AAC 69:274-275, 2014 

VIM-35 JX982634 Klebsiella oxytoca 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɏɪɨɦɨɫɨɦɚ) 

AAC 58:7358-7366, 2014 

VIM-37 JX982636 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ JAC 69:1804-1814, 2014 

VIM-38 KC469971 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ 
Microbiol. Infect. Dis. 
78:292-294, 2014 

VIM-39 KF131539 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC :(2015) In press 

VIM-42 KP071470 Klebsiella pneumoniae  Unpublished 

VIM-43 KP096412 Pseudomonas aeruginosa   



 

 

ɉɨɞɝɪɭɩɩɚ VIM-2 (16 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

VIM-2 AF191564 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 44:891-897, 2000 

VIM-3 AF300454 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 45:2224-2228, 2001 

VIM-6 AY165025 Pseudomonas putida ɉɥɚɡɦɢɞɚ AAC 48:2334-2336, 2004 

VIM-8 AY524987 Pseudomonas aeruginosa  
J. Clin. Microbiol. 42: 5094-
5101, 2004 

VIM-9 AY524988 Pseudomonas aeruginosa   

VIM-10 AY524989 Pseudomonas aeruginosa   

VIM-11 AY605049 Pseudomonas aeruginosa 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
AAC 49:474-475, 2005 

VIM-15 EU419745 Pseudomonas aeruginosa 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɏɪɨɦɨɫɨɦɚ) 

AAC 52:2977-2979, 2008 

VIM-16 EU419746 Pseudomonas aeruginosa 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɏɪɨɦɨɫɨɦɚ) 

AAC 52:2977-2979, 2008 

VIM-17 EU118148 Pseudomonas aeruginosa 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɉɥɚɡɦɢɞɚ) 

AAC 53:1325-1330, 2009 

VIM-18 AM778091 Pseudomonas aeruginosa 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
AAC 53:1225-1227, 2009 

VIM-23 GQ242167 Enterobacter cloacae 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɉɥɚɡɦɢɞɚ) 

JAC 66:684-685, 2011 

VIM-24 HM855205 Klebsiella pneumoniae 
ɂɧɬɟɝɪɨɧ 

ɤɥɚɫɫ 1 
(ɉɥɚɡɦɢɞɚ) 

AAC 55:2428-2430, 2011 

VIM-30 JN129451 Pseudomonas aeruginosa   

VIM-31 JN982330 Enterobacter cloacae ɉɥɚɡɦɢɞɚ AAC 56:3283-3287, 2012 

VIM-36 JX982634 Pseudomonas aeruginosa  JAC 69:1804-1814, 2014 

ɉɨɞɝɪɭɩɩɚ VIM-7 (1 ɩɪɟɞɫɬɚɜɢɬɟɥɶ) 

VIM-7 AJ536835 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 48:329-332, 2004 

Ɍɢɩ IMP 

ɋɭɛɬɢɩ β-
ɥɚɤɬɚɦɚɡ 

IɆP 

ɇɨɦɟɪ ɜ 
GenBank 

ɂɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɹ 
Ʌɨɤɚɥɢɡɚɰɢɹ 

ɝɟɧɚ 
ɋɫɵɥɤɚ 

ɉɨɞɝɪɭɩɩɚ IMP-1 (11 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

IMP-1 S71932 Serratia marcescens ɏɪɨɦɨɫɨɦɚ AAC 38:71-78, 1994 

IMP-3 AB010417 Shigella flexneri ɉɥɚɡɦɢɞɚ AAC 44:2023-2027, 2000 

IMP-4 AF244145 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 45:710-714, 2001 

IMP-6 AB040994 Serratia marcescens ɉɥɚɡɦɢɞɚ AAC 45:1343-1348, 2001 



 

 

IMP-10 AB074433 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 46:2014-2016, 2002 

IMP-26 EU541448 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ 
J. Clin. Microbiol. 48:2563-4, 
2010 

IMP-30 DQ522237 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 57:5122-5125, 2013 

IMP-38 HQ875573 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ 
J Infect Dev Ctries. 8:1044-8, 
2014 

IMP-40 AB753457 Pseudomonas aeruginosa  AAC 59:7299-7307, 2015 

IMP-42 AB753456 Acinetobacter soli  
J Clin Microbiol. 51:1762-8, 
2013 

IMP-52 LC055762 Escherichia coli   

ɉɨɞɝɪɭɩɩɚ IMP-2 (9 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

IMP-2 AJ243491 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 44:1229-1235, 2000 

IMP-8 AF322577 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 45:2368-2371, 2001 

IMP-13 AJ550807 Pseudomonas aeruginosa  JAC 52:583, 2003 

IMP-19 EF118171  ɉɥɚɡɦɢɞɚ AAC 51:4486-4488, 2007 

IMP-20 AB196988    

IMP-24 EF192154  ɏɪɨɦɨɫɨɦɚ 
Int. J. Antimicrob. Agents 
32:475-480, 2008. 

IMP-33 JN848782 Pseudomonas aeruginosa  AAC 57:6401-6403, 2013 

IMP-37 JX131372 Pseudomonas aeruginosa  
Int. J. Antimicrob. Agents 
40:571-573, 2012 
 IMP-47 KP050486 Serratia marcescens   

ɉɨɞɝɪɭɩɩɚ IMP-5 (10 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

IMP-5 AF290912   
FEMS Microbiol. Lett. 
215:33-39, 2002 

IMP-7 AF318077   AAC 46:255-258, 2002 

IMP-9 KC543497  ɉɥɚɡɦɢɞɚ AAC 50:355-358, 2006 

IMP-15 AY553333   AAC 52:2289-2290, 2008 

IMP-25 EU541448   AAC 56:6403-6406, 2012 

IMP-28 JQ407409 Klebsiella oxytoca ɏɪɨɦɨɫɨɦɚ AAC 56:4540-4543, 2012 

IMP-29 HQ438058 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 56:2187-2190, 2012 

IMP-43 AB777500 Pseudomonas aeruginosa  AAC 57:4427-4432, 2013 

IMP-45 KJ510410 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ JAC 69:2579-2581, 2014 

IMP-51 LC031883 Pseudomonas aeruginosa   

ɉɨɞɝɪɭɩɩɚ IMP-11 (6 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

IMP-11 AB074436    



 

 

IMP-16 AJ584652  ɏɪɨɦɨɫɨɦɚ AAC 48:4693, 2004 

IMP-21 AB204557    

IMP-22 DQ361087  ɉɥɚɡɦɢɞɚ JAC 63:901-908, 2009 

IMP-41 AB753458 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 59:7299-7307, 2015 

IMP-44 AB777501 Pseudomonas aeruginosa ɉɥɚɡɦɢɞɚ AAC 57: 4427-4432, 2013 

ɉɨɞɝɪɭɩɩɚ IMP-12 (10 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

IMP-12 AJ420864  ɉɥɚɡɦɢɞɚ AAC 47:1522-1528, 2003 

IMP-14 AY553332    

IMP-18 AY780674   AAC 50:2272-2273, 2006 

IMP-27 JF894248 Proteus mirabilis ɉɥɚɡɦɢɞɚ AAC 60:6418-6421, 2016 

IMP-31 KF148593 Pseudomonas aeruginosa  JAC 70:1973-1980, 2015 

IMP-32 JQ002629 Klebsiella pneumoniae   

IMP-34 AB715422 Klebsiella oxytoca ɉɥɚɡɦɢɞɚ 
Diagn Microbiol Infect Dis 
76:119-21, 2013 

IMP-35 JF816544 Pseudomonas aeruginosa  JAC 68:1271-1276, 2013 

IMP-48 KM087857 Pseudomonas aeruginosa ɏɪɨɦɨɫɨɦɚ AAC 60:1067-1078, 2016 

IMP-49 KP681694 Pseudomonas aeruginosa ɏɪɨɦɨɫɨɦɚ AAC 60:1067-1078, 2016 

Ɍɢɩ NDM 

Cɭɛɬɢɩ β-
ɥɚɤɬɚɦɚɡ 

NDM 

ɇɨɦɟɪ ɜ 
GenBank 

ɂɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɹ 
Ʌɨɤɚɥɢɡɚɰɢɹ 

ɝɟɧɚ 
ɋɫɵɥɤɚ 

NDM-1 FN396876 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 53:5046-5054, 2009 

NDM-2 JF703135 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ JAC 66:260-1262, 2011 

NDM-3 JQ734687 Escherichia coli ɉɥɚɡɦɢɞɚ Microb. Drug Resist. 19:100-
103, 2013 

NDM-4 JQ348841 Escherichia coli ɉɥɚɡɦɢɞɚ AAC 56:2184-2186, 2012. 

NDM-5 JN104597 Escherichia coli ɉɥɚɡɦɢɞɚ AAC 55:5952-5954, 2011. 

NDM-6 JN967644    

NDM-7 JX262694    

NDM-8 AB744718 Escherichia coli ɉɥɚɡɦɢɞɚ AAC 57:2394-6, 2013. 

NDM-9 KC999080 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ Int. J. Antimicrob. Agents. 
44:90-91, 2014 

NDM-10 KF361506 Klebsiella pneumoniae   

NDM-11 KP265939 Escherichia coli   



 

 

NDM-12 AB926431 Escherichia coli ɉɥɚɡɦɢɞɚ AAC 58:6302-6305, 2014 

NDM-13 LC012596 Escherichia coli ɉɥɚɡɦɢɞɚ  

NDM-14 KM210087    

NDM-15 KP735848 Escherichia coli   

NDM-16 KP862821 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 60:1067-1078, 2016 

 

ɉɪɢɥɨɠɟɧɢɟ 3. Ʉɚɪɛɚɩɟɧɟɦɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɥɚɫɫɚ D 

Cɭɛɬɢɩ β-
ɥɚɤɬɚɦɚɡ 

OXA 

ɇɨɦɟɪ ɜ 
GenBank 

ɂɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɹ Ʌɨɤɚɥɢɡɚɰ
ɢɹ ɝɟɧɚ 

ɋɫɵɥɤɚ 

ɉɨɞɝɪɭɩɩɚ OXA-23 (17 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

OXA-23 AJ132105 Acinetobacter baumannii 
 

ɉɥɚɡɦɢɞɚ AAC 44:196, 2000 

OXA-27 AF201828 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 45:583, 2001 

OXA-49 AY288523 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ J. Clin. Microbiol. 43:4885-
4888, 2005 

OXA-102   ɏɪɨɦɨɫɨɦɚ AAC 52:1252-1256, 2008 

OXA-103   ɏɪɨɦɨɫɨɦɚ AAC 52:1252-1256, 2008 

OXA-105   ɏɪɨɦɨɫɨɦɚ AAC 52:1252-1256, 2008 

OXA-133 EU571228 
Acinetobacter 
radioresistens - AAC 53:843-844, 2009 

OXA-146 FJ194494 Acinetobacter baumannii - AAC 57:848-4855, 2013 

OXA-165 HM488986 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-166 HM488987 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-167 HM488988 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-168 HM488989 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-169 HM488990 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-170 HM488991 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-171 HM488992 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ  

OXA-225 JN638887 Acinetobacter baumannii - J Clin MicrobiolJun. 50:1900-
4, 2012 

OXA-239 JQ837239 Acinetobacter spp.  - New Microbes New Infect 
2:173-174, 2014 

ɉɨɞɝɪɭɩɩɚ ɈɏȺ-40 (12 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

ɈɏȺ-40 AF509241 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
J. Clin. Micro. 40:4741-4743, 
2002 

OXA-25 AF201826 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ AAC 45:583, 2001 

OXA-26 AF201827 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ AAC 45:583, 2001 



 

 

OXA-72 EF534256 Acinetobacter baumannii - AAC 51:4022-4028, 2007 

OXA-139 AM991978 Acinetobacter baumannii -  

OXA-143 GQ861437 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 53:5035-5038, 2009 

OXA-160 GU199038 Acinetobacter baumannii - AAC 55:429-432, 2011 

OXA-182 HM640278 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ 
Diagn. Microbiol. Infect. Dis. 
68(4): 432-438 2010 

OXA-207 JQ838185 Acinetobacter pittii - AAC 58:4944-4948, 2014 

OXA-231 JQ326200 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ JAC 67:2531-2, 2012 

OXA-253 KC479324 Acinetobacter baumannii - AAC 58:2704-3708, 2014 

OXA-255 KC479325 Acinetobacter pittii - AAC 58:2704-3708, 2014 

ɉɨɞɝɪɭɩɩɚ OXA-48 (12 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

OXA-48 AY236073  Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 48:15, 2004 

OXA-54 AY500137 Shewanella oneidensis ɏɪɨɦɨɫɨɦɚ AAC 48:348, 2004 

OXA-162 HM015773 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 56:2125-2128, 2012 

OXA-163 HQ700343 Enterobacter cloacae ɉɥɚɡɦɢɞɚ AAC 55:2546-2551, 2011 

OXA-181 JN205800 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 55:4896-4899, 2011 

OXA-199 JN704570  Shewanella xiamenensis ɏɪɨɦɨɫɨɦɚ PLoS ONE 7:E48280, 2012 

OXA-204 JQ809466 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ AAC 57:633-636, 2013 

OXA-232 JX423831 Escherichia coli ɉɥɚɡɦɢɞɚ Int J Antimicrob Agents 41: 
325-329, 2013 

OXA-244 JX438000 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ JAC 68:317-321, 2013 

OXA-245 JX438001 Klebsiella pneumoniae ɉɥɚɡɦɢɞɚ JAC 68:317-321, 2013 

OXA-247 JX893517 Klebsiella pneumoniae 
ɉɥɚɡɦɢɞɚ Clin. Microbiol. Infect. 

19:E233-E235, 2013 

OXA-370 KF900153 Enterobacter spp. - AAC 58:3566-67, 2014 

ɉɨɞɝɪɭɩɩɚ OXA-58 (4 ɩɪɟɞɫɬɚɜɢɬɟɥɹ)  
OXA-58 AY665723 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 49:202, 2005 

OXA-96 DQ519090 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ JAC 59: 627-632, 2007 

OXA-97 EF102240 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 52:1613-1617, 2008 

OXA-164 GU831575 Acinetobacter baumannii ɉɥɚɡɦɢɞɚ AAC 54:5021-5027, 2010 

ɉɨɞɝɪɭɩɩɚ ɈɏȺ-51 (48 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ) 

ɈɏȺ-51 AJ309734 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 11:15-
23, 2005 

ɈɏȺ-64 AY750907 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-65 AY750908 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 



 

 

ɈɏȺ-66 AY750909 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-67 DQ491200 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 11:15-
23, 2005 

ɈɏȺ-68 AY750910 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-69 AY750911 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-70 AY750912 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-71 AY750913 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
11:326, 2005 

ɈɏȺ-75 AY859529 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ AAC 49:4174, 2005 

ɈɏȺ-76 AY949203 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ AAC 49:4174, 2005 

ɈɏȺ-77 AY949202 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ AAC 49:4174, 2005 

ɈɏȺ-78 AY862132 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ  

ɈɏȺ-79 EU019534 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-80 EU019535 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-82 EU019536 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-83 DQ309277 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
FEMS Microbiol. Lett. 258:72, 
2006 

ɈɏȺ-84 DQ309276 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
FEMS Microbiol. Lett. 258:72, 
2006 

ɈɏȺ-86 DQ149247 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 58:537-542, 2006. 

ɈɏȺ-87 DQ348075 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 58:537-542, 2006. 

ɈɏȺ-88 DQ392963 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 59:627-632, 2007 

ɈɏȺ-89 DQ445683 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Int. J. Antimicrob Agents 
28:110, 2006 

ɈɏȺ-90 AM231719 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
J. Chemotherapy 21:290-295, 
2009 

ɈɏȺ-92 DQ335566 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:348-349, 2007 

ɈɏȺ-93 DQ519087 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 59:627-632, 2007 

ɈɏȺ-94 DQ519088 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 59:627-632, 2007 

ɈɏȺ-95 DQ519089 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ JAC 59:627-632, 2007 

ɈɏȺ-98 AM279652 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ  

ɈɏȺ-99 DQ888718 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Int. J. Antimicrob. Agents 
34:285-286, 2009 

ɈɏȺ-104 EF581285 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-106 EF650032 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-107 EF650033 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ Clin. Microbiol. Infect. 



 

 

13:1137-1138, 2007 

ɈɏȺ-108 EF650034 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-109 EF650035 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-110 EF650036 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 

ɈɏȺ-111 EF650037 Acinetobacter baumannii ɏɪɨɦɨɫɨɦɚ 
Clin. Microbiol. Infect. 
13:1137-1138, 2007 
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ɉɪɢɥɨɠɟɧɢɟ 4. Ⱥɧɚɥɢɡ ɨɛɪɚɡɰɨɜ ȾɇɄ, ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɤɥɢɧɢɱɟɫɤɢɯ ɲɬɚɦɦɨɜ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ 
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ ɦɢɤɪɨɱɢɩɚɯ 

Муз
ɟйɧ
ый 
№ 

Мɢкрɨɨргаɧɢɡɦ VIM NDM OXA TEM SHV CTX-M Вывɨɞ 

1609 Pseudomonas aeruginosa - - - - - - 

14 ɨɛɪɚɡцɨɜ: 
ɝɟɧы 

ɤɚɪɛɚɩɟɧɟɦɚɡ 
ɢ ȻɅɊɋ ɧɟ 

ɨɛɧɚɪɭɠɟɧы, 5 
ɨɛɪɚɡцɨɜ: 

ɩɟɧɢцɢɥɥɢɧɚɡы 
ɌЕɆ-1 ɢ SHV-1 

1610 Pseudomonas aeruginosa - - - - - - 

1765 Acenetobacter baumannii - - - - - - 

1766 Acenetobacter baumannii - - - - - - 

101 Klebsiella pneumonia - - - - - - 

1581 Klebsiella pneumonia - - - - - - 

1691 Klebsiella pneumonia - - - - - - 

1621 Escherichia coli - - - - - - 

1705 Escherichia coli - - - - - - 

75 Escherichia coli - - - - - - 

85 Escherichia coli - - - - - - 

139 Escherichia coli - - - - - - 

347 Escherichia coli - - - - - - 

941 Escherichia coli - - - - - - 

686 Escherichia coli - - - WT - - 

835 Escherichia coli - - - WT - - 

308 Klebsiella pneumoniae - - - - WT - 

975 Klebsiella pneumoniae - - - - WT - 

994 Klebsiella pneumoniae - - - - WT - 

594 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

12 ɨɛɪɚɡцɨɜ: 1 
ɝɟɧ 

ɤɚɪɛɚɩɟɧɟɦɚɡы 
(ɬɢɩ VIM ɢɥɢ 

NDM)  

595 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

509 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

510 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

557 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

558 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

621 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

622 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

477 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 



 

 

602 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

1707 Pseudomonas aeruginosa ɉɨɞɝɪɭɩɩɚ VIM-2 - - - - - 

1758 Klebsiella pneumonia - + - - - - 

547 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-23+OXA-51 - - - 

10 ɨɛɪɚɡцɨɜ: 
ɝɟɧ 2 

ɤɚɪɛɚɩɟɧɟɦɚɡ 

ɬɢɩɚ ɈХȺ 

1622 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-40+OXA-51 - - - 

1666 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OXA-40+OXA-51 - - - 

1692 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-40+OXA-51 - - - 

1706 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-40+OXA-51 - - - 

1707 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-40+OXA-51 - - - 

386 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-58+OXA-51 - - - 

816 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-58+OXA-51 - - - 

1671 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-58+OXA-51 - - - 

1777 Acenetobacter baumannii - - ɉɨɞɝɪɭɩɩɚ OБA-58+OXA-51 - - - 

741 Escherichia coli - - - - - CTX-M-3-like 3 ɨɛɪɚɡцɚ: ɝɟɧ 
1 ȻɅɊɋ (ɋɌХ-

Ɇ) 
886 Escherichia coli - - - - - CTX-M-15-like 

819 Escherichia coli - - - - - CTX-M-14-like 

726 Escherichia coli - - - WT SHV-5-like (238/240SK) - 

13 ɨɛɪɚɡцɨɜ: 
ɝɟɧ 1 ȻɅ (ɌЕɆ-

1 ɢɥɢ SHV-1) + 

1 ȻɅɊɋ (ɋɌХ-Ɇ 
ɢɥɢ SHV-5) 

1067 Escherichia coli - - - WT - CTX-M-15-like 

1040 Escherichia coli - - - WT - CTX-M-15-like 

968 Escherichia coli - - - WT - CTX-M-15-like 

965 Escherichia coli - - - WT - CTX-M-15-like 

905 Escherichia coli - - - WT - CTX-M-14-like 

1022 Proteus mirabilis - - - WT - CTX-M-15-like 

856 Proteus mirabilis - - - WT - CTX-M-3-like 

909 Enterobacter cloacae - - - WT - CTX-M-15-like 

693 Enterobacter cloacae - - - WT - CTX-M-3-like 

974 Klebsiella pneumoniae - - - - WT CTX-M-15-like 

135 Klebsiella pneumoniae - - - - WT CTX-M-15-like 

136 Klebsiella pneumoniae - - - - WT CTX-M-15-like 

1061 Klebsiella pneumoniae - - - WT WT CTX-M-15-like 3 ɨɛɪɚɡцɚ: ɝɟɧ 
2 ȻɅ (ɌЕɆ-1+ 

SHV-1) + 

1 ȻɅɊɋ (CTБ-

M-15) 

949 Klebsiella pneumoniae - - - WT WT CTX-M-15-like 

859 

Klebsiella pneumoniae - - - WT WT CTX-M-15-like 



 

 

249 

Enterobacter cloacae - - - - SHV-5-like (238/240SK) CTX-M-9-like 

1 ɨɛɪɚɡɟц: ɝɟɧ 
2 ȻɅɊɋ (SHV-

5+CTX-M-9) 

202 Klebsiella pneumoniae - - - WT SHV-5-like (238/240SK) CTX-M-15-like 4 ɨɛɪɚɡцɚ: ɝɟɧ 
1 ȻɅ (ɌЕɆ-1 

ɢɥɢ SHV-1) + 2 

ȻɅɊɋ (SHV-

5+CTX-M) 

249 Enterobacter cloacae - - - WT SHV-5-like (238/240SK) CTX-M-14-like 

513 Serratia marcescens - - - WT SHV-5-like (238/240SK) CTX-M-3-like 

1248 
Klebsiella pneumoniae - - - - 

WT+SHV-5-like 

(238/240SK) 
CTX-M-14-like 

717 
Klebsiella pneumoniae - - - WT 

WT+SHV-5-like 

(238/240SK) 
CTX-M-15-like 3 ɨɛɪɚɡцɚ: ɝɟɧ 

2 ȻɅ (ɌЕɆ-1+ 

SHV-1) + 

2 ȻɅɊɋ (SHV-

5+CTX-M-15) 

202 
Klebsiella pneumoniae - - - WT 

WT+SHV-5-like 

(238/240SK) 
CTX-M-15-like 

690 
Klebsiella pneumoniae - - - WT 

WT+SHV-5-like 

(238/240SK) 
CTX-M-14-like 
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