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ɊȿɎȿɊȺɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚ ɬɟɦɭ «Ɉɰɟɧɤɚ ɛɢɨɩɨɥɢɦɟɪɨɜ ɪɚɡɥɢɱɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɤɨɠɢ» ɫɨɞɟɪɠɢɬ 81 ɫɬɪɚɧɢɰɭ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 17ɢɥɥɸɫɬɪɚɰɢɣ, 3 ɬɚɛɥɢɰɵ, 8 ɮɨɪɦɭɥ ɢ 83 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ȻɂɈɉɈɅɂɆȿɊɕ, ɉɈɅɂȽɂȾɊɈɄɂȺɅɄȺɇɈȺɌɕ, ȻȺɄɌȿɊɂȺɅɖɇȺə 

ɐȿɅɅɘɅɈɁȺ, ɏɂɌɈɁȺɇ, ɌɄȺɇȿȼȺə ɂɇɀȿɇȿɊɂə, ɋɄȺɎɎɈɅȾ, 

ɄɅȿɌɈɑɇɕɃ ɇɈɋɂɌȿɅɖ, ɊȿȽȿɇȿɊȺɐɂə ɄɈɀɂ, 

ȻɂɈɋɈȼɆȿɋɌɂɆɈɋɌɖ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɝɨɬɨɜɢɬɶ ɤɥɟɬɨɱɧɵɟ ɧɨɫɢɬɟɥɢ ɞɥɹ Ɍɂ ɤɨɠɢ ɧɚ ɨɫɧɨɜɟ 

ɉȽȺ, Ȼɐ ɢ ɯɢɬɨɡɚɧɚ,ɢ ɢɡɭɱɢɬɶ ɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɢɡɝɨɬɨɜɢɬɶ ɨɛɪɚɡɰɵ ɧɨɫɢɬɟɥɟɣ ɢɡ ɉȽȺ, Ȼɐ ɢ ɯɢɬɨɡɚɧɚ ɜ ɪɚɡɧɵɯ 

ɩɪɨɰɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ; 

– ɢɫɫɥɟɞɨɜɚɬɶ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ: 

ɫɦɚɱɢɜɚɟɦɨɫɬɶ, ɭɩɪɭɝɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ; 

– ɨɰɟɧɢɬɶ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɤɭɥɶɬɭɪɟ 

ɥɢɧɟɣɧɵɯ ɮɢɛɪɨɛɥɚɫɬɨɜ ɦɵɲɢ 

Ɏɭɧɞɚɦɟɧɬɚɥɶɧɚɹ ɩɪɨɛɥɟɦɚ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɧɚɩɪɚɜɥɟɧɚ ɪɚɛɨɬɚ – 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɭɱɧɵɯ ɨɫɧɨɜ ɫɨɡɞɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɫɨɜɦɟɫɬɢɦɵɯ 

ɪɟɡɨɪɛɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɢɛɪɢɞɧɵɯ ɬɤɚɧɟɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɧɨɜɨɝɨ 

ɩɨɤɨɥɟɧɢɹ ɞɥɹ ɪɟɩɚɪɚɬɢɜɧɨɝɨ ɬɤɚɧɟɝɟɧɟɡɚ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɚɬɢɤɢ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɨɫɜɨɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɞɢɤɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɬɟɯɧɨɥɨɝɢɣ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɫɬɢ; ɛɟɡ ɷɬɨɝɨ 
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ɧɟɜɨɡɦɨɠɧɵ ɪɚɡɜɢɬɢɟ ɢ ɩɪɨɝɪɟɫɫ ɤɥɟɬɨɱɧɨɣ ɢ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, 

ɢɦɩɥɚɧɬɨɥɨɝɢɢ ɢ ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɯɢɪɭɪɝɢɢ ɜ ɰɟɥɨɦ. ɉɨɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɱɟɧɢɹ ɢ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɜɧɟɞɪɟɧɢɹ ɜ 

ɩɪɚɤɬɢɤɭ ɪɟɜɨɥɸɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɜɵɫɨɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ 

ɫɢɫɬɟɦ, ɫɩɨɫɨɛɧɵɯ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɮɭɧɤɰɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɬɤɚɧɟɣ. 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ, ɚ ɬɚɤɠɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ 13 ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɦɚɬɪɢɤɫɨɜ ɧɚ ɨɫɧɨɜɟ ɉȽȺ. 
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ȼȼȿȾȿɇɂȿ 

ɋɨɝɥɚɫɧɨ ɨɬɱɺɬɚɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ ɡɚɛɨɥɟɜɚɧɢɹ ɢ 

ɨɛɲɢɪɧɵɟ ɬɪɚɜɦɵ ɤɨɠɢ ɢ ɩɨɞɤɨɠɧɨɣ ɤɥɟɬɱɚɬɤɢ ɜ ɫɬɪɚɧɟ, ɜɤɥɸɱɚɹ ɋɢɛɢɪɫɤɢɣ 

ɮɟɞɟɪɚɥɶɧɵɣ ɨɤɪɭɝ ɢ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɫɬɚɛɢɥɶɧɨ ɡɚɧɢɦɚɸɬ 3-4-ɟ ɦɟɫɬɨ ɩɨ 

ɫɦɟɪɬɧɨɫɬɢ, ɭɫɬɭɩɚɹ ɬɨɥɶɤɨ ɡɚɛɨɥɟɜɚɧɢɹɦ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɢ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, 

ɛɨɥɟɡɧɹɦ ɤɨɫɬɧɨ-ɦɵɲɟɱɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɨɥɶɲɭɸ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɩɪɨɛɥɟɦɭ[1]. 

Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɡɚɠɢɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɤɨɠɢ ɢ 

ɩɨɞɤɨɠɧɨɣ ɤɥɟɬɱɚɬɤɢ ɫ ɩɨɦɨɳɶɸ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ 

ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ; ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɬɚɤɢɯ ɞɟɮɟɤɬɨɜ ɨɫɬ ɚɟɬ ɫɹ ɜ ɰɟɧɬɪɟ 

ɜɧɢɦɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɧɚɭɤɢ ɢ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚ ɤɬɢ ɤɢ.  

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ, ɧɚɭɱɧɨ 

ɨɛɨ ɫɧɨ ɜɚɧ ɧɵɯ ɩɨɞɯɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɥɟɱɟɧɢɹ ɨɛɲɢɪɧɵɯ ɢ ɝɥɭ ɛɨɤ ɢɯ ɨɠɨɝɨɜ ɢ 

ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɷɩɢɞɟɪɦɢɫɚ ɢ ɞɟɪɦɵ ɹɜɥ ɹɟɬ ɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɟɞɢɰɢɧɵ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ[2]. 

Ȼɢɨɬɟɯɧɨɥɨɝɢɹ ɫɟɝɨɞɧɹ – ɨɞɧɨ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ 

ɧɚɭɤɢ. Ȼɨɥɶɲɢɟ ɧɚɞɟɠɞɵ ɜɨɡ ɥɚɝ ɚɸɬ ɫɹ ɧɚ ɛɢɨɬɟɯɧɨɥɨɝɢɸ ɜ ɨɛɥɚɫɬɢ 

ɩɟɪɫɨɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɦɟɞ ɢɰɢ ɧɵ. Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, 

ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ, ɚɞɪ ɟɫɧ ɚɹ ɞɨɫɬɚɜɤɚ ɩɪɟɩɚɪɚɬɨɜ ɜ ɥɟɱɟɧɢɢ 

ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɡɚɛ ɨɥɟ ɜɚɧ ɢɣ, ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɛɢɨɢɧɠɟɧɟɪɢɹ, 

ɝɟɧɧɚɹ ɬɟɪɚɩɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ ɜɚɤɰɢɧ, ɫɨɡ ɞɚɧ ɢɟ ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ 

ɚɧɬɢɬɟɥ – ɚɤɬɭɚɥɶɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ, ɛɭɞ  ɭɳɢ ɟ 

ɨɬɤɪɵɬɢɹ ɜ ɤɨɬɨɪɵɯ ɫɩɚɫɭɬ ɠɢɡɧɶ ɢ ɭɥɭɱɲɚɬ ɟɺ ɤɚɱɟɫɬɜɨ ɬɪɢɥɥɢɨɧɚɦ ɥɸɞɟɣ ɜɨ 

ɜɫɺɦ ɦɢɪɟ.  

Ɉɫɨ ɛɨɟ ɦɟɫɬɨ ɜ ɦɟɞɢɰɢɧɫɤɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɡɚɧɢɦɚɟɬ ɬɤɚɧɟɜɚɹ 

ɛɢɨɢɧɠɟɧɟɪɢɹ. ɂɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɹɫɶ, ɛɥɚɝɨɞɚɪɹ ɭɫɢɥɢɹɦ ɫɩɟɰɢɚɥɢɫɬɨɜ 

ɛɢɨ ɥɨɝ ɢɢ, ɦɟɞɢɰɢɧɵ, ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ, ɢɧɠɟɧɟɪɢɢ, ɨɧɚ ɨɬɤɪɵɜɚɟɬ 

ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜ ɨɝɨ ɩɨɞɯɨɞɚ ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɨɜɪɟɠɞɺɧɧɵɯ 

ɢ ɭɬɪɚɱɟɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ. ɉɨɞɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɬɤɚɧɟɜɵɯ 

ɷɤɜ ɢɜɚ ɥɟɧ ɬɨɜ ɢ ɛɢɨɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɵ ɤɥɟ ɬɨɱ ɧɵɟ 
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ɷɥɟɦɟɧɬɵ ɢ ɦɚɬɪɢɤɫ – ɤɚɪɤɚɫ, ɢɦɢɬɢɪɭɸɳɢɣ ɦɟɠ ɤɥɟ ɬɨɱ ɧɨɟ ɜɟɳɟɫɬɜɨ ɧɚɬɢɜɧɵɯ 

ɫɬɪɭɤɬɭɪ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɺɯɦɟɪɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɪɨɫɬ ɧɨɜɨɣ ɬɤɚɧɢ. 

Ʉɥɟɬɨɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɲɚɝɧɭɥɢ ɞɚɥɟɤɨ ɜɩɟ ɪɺɞ ɫ ɬɟɯ ɩɨɪ, ɤɚɤ ɜɩɟɪɜɵɟ 

ɛɵɥɚ ɩɨɤɚɡɚɧɚ ɜɨɡ ɦɨɠ ɧɨɫ ɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɠɢɜɵɯ ɬɤɚɧɟɣ exvivo ɜ 1885 ɝɨɞɭ. 

Ȼɥɚɝɨɞɚɪɹ ɪɚɡɜɢɬɢɸ ɬɟɯɧɢɤɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, ɫɟɝɨɞɧɹ ɤɥɟ ɬɤɢ ɛɨɥɶɲɢɧɫɬɜɚ 

ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ ɜɜɟɞɟɧɵ ɜ ɤɭɥɶɬɭɪɭ, ɢ, ɛɨɥ ɟɟ ɬɨɝɨ, ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɢɯ ɜ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɢɫɯɨɞɧɨɝɨ ɮɟɧɨɬɢɩɚ. Ɍɚɤɠɟ 

ɢɡɭɱɟɧɵ ɦɧɨɝɢɟ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬ ɢ, ɪɚɫɲɢɮɪɨɜɚɧɵ ɦɟɯɚɧɢɡɦɵ 

ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɢ ɦɟɠɤɥɟɬɨɱɧɨɝɨ 

ɜɡɚ ɢɦɨ ɞɟɣ ɫɬɜ ɢɹ, ɨɫɭɳɟɫɬɜɥɟɧɚ ɝɟɧɟɬɢɱɟɫɤɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ 

ɤɥɟɬɨɤ, ɩɨɥɭɱɟɧɵ ɢɦɦɨɪɬɚɥɢɡɨɜɚɧɧɵɟ ɥɢɧ ɢɢ [3], ɱɬɨ ɜ ɫɭɦɦɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɫɩɟɲɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɤ ɨɧɫ ɬɪɭ ɤɬɢ ɜɧɵ ɯ ɤɥɟɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

Ʌɟɱɟɧɢɟ ɞɟɮɟɤɬɨɜ ɤɨɠ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ 

invitroɤɥɟ ɬɨɤ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɡɧɚɧɢɟ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɤɚɤ ɛɟɡ ɨɩɚ ɫɧɵ ɣ ɢ 

ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ. ɋɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɬɢɩɨɜ ɤɥɟɬɨɤ, ɫɩɨ ɫɨɛ ɧɵɯ ɨɤɚɡɵɜɚɬɶ 

ɤɥɢɧɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɞɟɪ ɦɚɥ ɶɧɵ ɟ ɮɢɛɪɨɛɥɚɫɬɵ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɟɬɟɪɨɝɟɧɧɭɸ ɩɨɩɭɥɹɰɢɸ ɤɥɟɬɨɤ ɦɟɡ ɟɧɯ ɢɦɧ ɨɝɨ 

ɪɹɞɚ ɢ ɢɝɪɚɸɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɚɯ ɪɟɝ ɭɥɹ ɰɢɢ ɤɥɟɬɨɱɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ɝɨɦɟɨɫɬɚɡɚ ɤɨɠɢ[4]. Ɏɢɛɪɨɛɥɚɫɬɵ ɧɟ ɬɨɥɶɤɨ 

ɮɨɪɦɢɪɭɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥ ɨɜɢ ɹ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ 

ɞɪɭɝɢɯ ɬɢɩɨɜ ɤɥɟɬɨɤ (ɷɩ ɢɬɟ ɥɢɚ ɥɶɧ ɵɯ, ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ, ɤɥɟɬɨɤ ɜɨɥɨɫɹɧɵɯ 

ɮɨɥɥɢɤɭɥɨɜ), ɧɨ ɢ ɨɬɜɟɱɚɸɬ ɡɚ ɤɨɨɪɞɢɧɚɰɢɸ ɢɯ ɮɭɧɤɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɧɚ ɬɟɥɟ. ɋɩɨɫɨɛɧɨɫɬɶ ɮɢɛɪɨɛɥɚɫɬɨɜ ɮɨɪɦɢɪɨɜɚɬɶ 

ɦɟɠɤɥɟɬɨɱɧɵɣ ɦɚɬɪɢɤɫ, ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɰɢɬ ɨɤɢ ɧɵ, ɜɵɡɵɜɚɬɶ ɦɢɝɪɚɰɢɸ ɢ 

ɩɪɨɥɢɮɟɪɚɰɢɸ ɪɚɡɧɵɯ ɬɢɩɨɜ ɤɥɟɬɨɤ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ ɤɨɠɢ ɞɟɥɚɟɬ ɢɯ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɥɢ ɧɢɱ ɟɫɤ ɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

ȼ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɦɚɬɪɢɤɫɨɜ ɬɚɤɠɟ ɞɨɫɬɢɝɧɭɬ ɩɪɨ ɝɪɟ ɫɫ, ɨɞɧɚɤɨ 

ɢɞɟɚɥɶɧɵɣ ɤɥɟɬɨɱɧɵɣ ɧɨɫɢɬɟɥɶ ɞɨ ɫɟɝ ɨɞɧ ɹɲɧ ɟɝɨ ɞɧɹ ɧɟ ɧɚɣɞɟɧ. Ɉɫɜɨɟɧɢɟ 

ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɞɢɤɨ-

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɤɥɸ ɱɟɜ ɵɯ ɩɪɨɛɥɟɦ 
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ɫɨɜɪɟɦɟɧɧɨɫɬɢ; ɛɟɡ ɷɬɨɝɨ ɧɟɜɨɡɦɨɠɧɵ ɪɚɡɜɢɬɢɟ ɢ ɩɪɨ ɝɪɟ ɫɫ ɤɥɟɬɨɱɧɨɣ ɢ 

ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, ɢɦɩɥɚɧɬɨɥɨɝɢɢ ɢ ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨɣɯɢɪɭɪɝɢɢ ɜ ɰɟɥɨɦ. 

Ɋɚɡɪɚɛɨɬɤɚ ɛɢɨɫɨɜɦɟɫɬɢɦɵɯ ɢ ɛɢɨɪɚɡɪɭɲɚɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɢɦɩɥɚɧɬɢɪɭɟɦɵɯ ɢɡɞɟɥɢɣ ɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛ ɨɣ ɧɚɢɛɨɥɟɟ 

ɨɫɬɪɨ ɫɬɨɹɳɭɸ ɢ ɫɥɨɠɧɭɸ ɡɚɞɚɱɭ, ɬɚɤ ɤɚɤ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ 

ɩɪɟɞɨɩɪɟɞɟɥɺɧɧɭɸ ɮɭɧɤɰɢɸ ɜ ɬɟɥɟ, ɫ ɩɨɫɥɟɞɭɸɳɟɣɛɢɨɞɟɝɪɚɞɚɰɢɟɣ ɜ ɫɬɪɨɝɨ 

ɡɚɞ ɚɧɧ ɵɟ ɫɪɨɤɢ.ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɜɧɟɤɥɟɬɨɱɧɵɣ ɦɚɬɪɢɤɫ ɞɨɥɠɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɩɪɨ ɥɢɮ ɟɪɚ ɰɢɸ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɥɟɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 

ɡɚɦɟɳɚɬɶɫɹ ɧɚɬ ɭɪɚ ɥɶɧ ɵɦ, ɫ ɭɱɟɬɨɦɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɚɞɚɧɧɨɣ 

ɬɤɚɧɢ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɦɚɬ ɟɪɢ ɚɥɨ ɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɚɤɢɯ ɦɚɬɪɢɤɫɨɜ ɹɜɥɹɸɬɫɹ 

ɩɨɥ ɢɝɢ ɞɪɨ ɤɫɢ ɚɥɤ ɚɧɨ ɚɬɵ – ɫɟɦɟɣɫɬɜɨ ɩɨɥɢɦɟɪɨɜ ɚɥɤɚɧɨɜɵɯ ɤɢɫɥɨɬ 

ɦɢɤ ɪɨɛ ɢɨɥ ɨɝɢ ɱɟɫ ɤɨɝ ɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɍɞɨɜɥɟɬɜɨɪɹɹ ɬɪɟɛɨɜɚɧɢɹɦ 

ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɛɢɨɪɟɡɨɪɛɢɪɭɟɦɨɫɬɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɦɚɬɟɪɢɚɥɚɦ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɤɥɟɬɨɱɧɵɯ ɦɚɬɪɢɤɫɨɜ, ɉȽȺ ɢɦɟɸɬ ɦɧɨ ɝɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɜɨ ɣɫɬ ɜɚ ɉȽȺ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ 

ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɩɪɢ ɩɨɦ ɨɳɢ ɜɚɪɶɢɪɨɜɚɧɢɹ ɢɯ ɦɨɧɨɦɟɪɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 

ɤɨɦ ɩɨɡ ɢɰɢ ɢ ɫ ɞɪɭɝɢɦɢ ɛɢɨɫɨɜɦɟɫɬɢɦɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ɇɟɨɫɩɨɪɢɦɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɝɨ ɤɥɚɫɫɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɢɮɢɤɚɰɢɢ ɫɜɨɣɫɬɜ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɣ ɢɡ ɧɟɝɨ, ɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɚ ɬɚɤɠɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪ ɚɜɥ ɟɧɢ ɹ ɫɤɨɪɨɫɬɶɸ ɞɟɝɪɚɞɚɰɢɢ ɢɡɞɟɥɢɣ.ȼ ɦɚɬɪɢɤɫɵ ɢɡ ɉȽȺ 

ɦɨɝɭɬ ɛɵɬɶ ɞɟɩɨɧɢɪɨɜɚɧɵ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɱɬɨ ɩɨɡ ɜɨɥ ɹɟɬ 

ɪɟɚɥɢɡɨɜɚɬɶ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɜ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, ɜɤɥɸɱɚɸɳɢɣ ɬɪɢ 

ɤɨɦɩɨɧɟɧɬɚ: ɤɥɟɬɤɢ, ɤɚɪɤɚɫɵ, ɫɢɝɧɚɥɵ [5]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ (Ȼɐ ) ɞɥɹ ɰɟɥɟɣ Ɍɂ, 

ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɩɨɫ ɥɟɞ ɧɢɟ ɝɨɞɵ, ɬɚɤɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɫɨɦɧɟɧɧɵɯ 

ɩɟɪ ɫɩɟ ɤɬɢ ɜɚɯ ɷɬɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɩɨɥɢɦɟɪɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɯɢɪɭɪɝɢɢ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɞɟɮ ɟɤɬ ɨɜ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ, ɞɥɹ ɤɥɟɬɨɱɧɨɣ ɢ ɬɤɚɧɟɜɨɣ 

ɢɧɠɟɧɟɪɢɢ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɵɯ ɧɨɫɢɬɟɥɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɟɩɨɧɢɪɨɜɚɧɢɹ ɢ 

ɞɨɫɬɚɜɤɢ ɪɚɡɥɢɱɧɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ [6]. Ȼɐ ɨɛɥɚɞɚɟɬ ɭɧɢɤɚɥɶɧɵɦɢ 
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ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɯɢɦɢɱɟɫɤɢɦɢ ɢ ɛɢɨ ɥɨɝ ɢɱɟ ɫɤɢ ɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɜɤɥɸɱɚɹ 

ɩɪɨɱɧɨɫɬɶ, ɷɥɚɫɬɢɱɧɨɫɬɶ, ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɜɵɫɨɤɭɸ ɜɥɚ ɝɨɭ ɞɟɪ ɠɢɜ ɚɸɳ ɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ, ɩɨɪɢɫɬɨɫɬɶ, ɢ ɩɪ. Ƚɟɥɶ-ɩɥɟɧɤɢ Ȼɐ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛ ɨɣ 

ɬɪɟɯɦɟɪɧɭɸ ɫɟɬɱɚɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɥɟɧɬɨɨɛɪɚɡɧɵɯ 

ɦɢɤ ɪɨɮ ɢɛɪ ɢɥɥ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɯɢɬɨɡɚɧɨɦ Ȼɐ ɨɛɥɚɞɚɟɬ 

ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɜɵɡɵɜɚɹ ɬɨɪɦɨɠɟɧɢɢ ɪɨɫɬɚ E.c oli, 

Candidaalbicans, Sta phy loc occ usaureus [7]. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 

ɤɨɦɩɨɡɢɬɧɵɟ ɩɥɟ ɧɤɢ ɧɚ ɨɫɧɨɜɟ Ȼɐ ɞɥɹ ɥɟɱɟɧɢɹ ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɤɨɠɧɵɯ ɪɚɧ. 

Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧ ɨɜɟ ɯɢɬɨɡɚɧɚ – ɟɳɺ 

ɨɞɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɦɚɬɟɪɢɚɥɚ, ɩɪɨɞɭɤɬɚ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ ɯɢɬɢɧɚ [8]. 

ɉɨɪɢɫɬɵɟ ɯɢɬɨɡɚɧɨɜɵɟ ɦɚɬɪɢɤɫɵ ɢɫɩ ɨɥɶ ɡɭɸ ɬ ɤɚɤ ɛɢɨɫɨɜɦɟɫɬɢɦɵɟ, 

ɛɢɨɪɟɡɨɪɛɢɪɭɟɦɵɟ ɢ ɛɢɨɚɞɝɟɡɢɜɧɵɟ ɢɡɞɟɥɢɹ ɜ ɦɟɞ ɢɰɢ ɧɫɤ ɢɯ ɢ 

ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ ɰɟɥɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɪɚɡ ɧɵɯ ɢɦɩɥɚɧɬɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ [9]. 

ɂɯ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɪɚɧ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɦɹɝɤɢɯ ɬɤɚɧɟɣ [10], 

ɤɚɤ ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɫ ɚɧɬɢɬɪɨɦɛɨɝɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ [11] ɢ ɤɚɤ 

ɫɬɢɦɭɥɹɬɨɪɵ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ – ɩɪɨ ɬɢɜ ɜɢɪɭɫɧɨɣ ɢ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɧɮɟɤɰɢɣ 

[12]. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɝ ɨɬɨ ɜɢɬ ɶ ɤɥɟɬɨɱɧɵɟ ɧɨɫɢɬɟɥɢ ɞɥɹ Ɍɂ ɤɨɠɢ ɧɚ ɨɫɧɨɜɟ 

ɉȽȺ, Ȼɐ ɢ ɯɢɬɨɡɚɧɚ,ɢ ɢɡɭɱɢɬɶ ɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɢɡɝɨɬɨɜɢɬɶ ɨɛɪɚɡɰɵ ɧɨɫ ɢɬɟ ɥɟɣ ɢɡ ɉȽȺ, Ȼɐ ɢ ɯɢɬɨɡɚɧɚ ɜ ɪɚɡ ɧɵɯ 

ɩɪɨɰɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ; 

– ɢɫɫɥɟɞɨɜɚɬɶ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ: 

ɫɦɚɱɢɜɚɟɦɨɫɬɶ, ɭɩɪ ɭɝɨ  ɫɬɶ, ɩɪɨɱɧɨɫɬɶ; 

– ɨɰɟɧɢɬɶ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɤɭɥɶɬɭɪɟ 

ɥɢɧɟɣɧɵɯ ɮɢɛ ɪɨɛ ɥɚɫ ɬɨɜ ɦɵɲɢ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɥɚɛɨɪɚɬɨɪɢɢɧɨɜɵɯ ɛɢɨɦɚɬɟɪɢɚɥɨɜ ɋɢɛɢɪɫɤɨɝɨ 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ.   
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1  ɈȻɁɈɊ ɅɂɌ ȿɊȺ ɌɍɊ ɕ 

1. 1  Ɍɤ ɚɧɟ ɜɚɹ ɢɧɠɟɧɟɪɢɹ 

ɇɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɬɤɚ ɧɟɣ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɟɟɫɹ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ — 

ɬɤɚɧɟɜɚɹ ɢɧɠ ɟɧɟ ɪɢɹ (Ɍɂ). Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɪɚɡ ɪɚɛ ɨɬɤ ɟ ɛɢɨɢɧɠɟɧɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɚ ɤɥɟɬɨɤ, ɮɚɤɬɨɪɨɜ 

ɪɨɫ ɬɚ ɢ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɫ ɰɟɥɶɸ ɢɯ ɩɨɫ ɥɟɞ ɭɸɳ ɟɣ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ ɜ ɨɪɝɚɧɢɡɦ ɩɚɰɢɟɧɬɚ ɞɥɹ ɡɚɦɟɧɵ ɩɨɜɪɟɠɞɟɧɧɵɯ ɬɤɚ ɧɟɣ [13,14]. 

ɋɨɜɟɪɲɟɧɧɨ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɤɚɧɟɢɧɠɟɧɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

(ɌɂɄ) ɞɨɥ ɠɧɨ ɛɵɬɶ ɱɟɬɤɨ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ, ɬɢɩ  ɚ ɢ 

ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɜɪɟɠɞɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɚɤ ɨɩɥ ɟɧɧ ɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɞɨɫɬɚɬɨɱɧɨ ɨɛɲɢɪɧɵɣ ɦɚɬɟɪɢɚɥ ɧɭɠɞɚɟɬɫɹ ɜ ɞɚɥɶɧɟɣɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ 

ɤɥɢɧɢɱɟɫɤɢɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɜɵɪɚɛɨɬɤɟ ɱɟɬɤɢɯ 

ɩɨɤɚɡɚɧɢɣ ɤ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. Ɉɞɧɢɦ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɦɚɬɟɪɢɚɥɭ ɤɨɧɫɬɪɭɤɰɢɣ 

ɹɜɥɹɟɬɫɹ ɬɤɚɧɟɫɩɟɰɢɮɢɱɧɨɫɬɶ, ɨɬɫɭɬɫɬɜɢɟ ɬɨɤ ɫɢɱ ɧɨɫ ɬɢ, ɜɵɫɨɤɢɣ 

ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɬɟɧɰɢɚɥ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɪɝɚɧɨɫɩɟɰɢɮɢɱɟɫɤɨɣ ɬɤɚɧɢ ɜ ɡɨɧɟ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ [15], ɚ ɬɚɤɠɟ ɛɢɨɪɚɡɪɭɲɚɟɦɨɫɬɶ. 

Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɪ ɟɫɚ ɞɤɢ ɬɤɚɧɟɢɧɠɟɧɟɪɧɵɯ ɨɪɝɚɧɨɜ ɢɥɢ ɢɯ 

ɱɚɫɬɟɣ ɩɟɪɟɞ ɥɸɛɨɣ ɞɪɭ ɝɨɣ ɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɦɦɭɧɨɫɭɩɪɟɫɫɢɢ ɜ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ ɩɟɪ ɢɨɞ ɟ ɢ ɪɢɫɤɨɜ 

ɨɬɬɨɪɠɟɧɢɹ ɬɪɚɧɫɩɥɚɧɬɚɬɚ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɌɂɄ ɞɟɥ ɹɬɫ ɹ ɧɚ ɞɜɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɧɵɯ ɜɢɞɚ 

ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɨɞɭɤɬɨɜ: 

 ɢɦɩɥɚɧɬɚɬɵ ɢɡ ɞɟɜɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɬɤɚɧɟɣ, ɤ 

ɤɨɬɨɪɵɦ, ɧɚɩɪɢɦɟɪ, ɨɬɧ ɨɫɹ ɬɫɹ ɛɢɨɤɥɚɩɚɧɵ ɫɟɪɞɰɚ, ɛɢɨɩɪɨɬɟɡɵ ɤɪɨɜɟɧɨɫɧɵɯ 

ɫɨɫɭɞɨɜ – ɦɟɞɢɰɢɧɫɤɢɟ ɢɡɞ ɟɥɢ ɹ; 

 ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɛɢɨɫɬɚɛɢɥɶɧɨɝɨ ɢɥɢ ɛɢɨɞɟɝɪɚɞɢɪɭɟɦɨɝɨ 

ɦɚɬɪɢɤɫɚ, ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɫɬɜ ɨɥɨ ɜɵɯ ɢɥɢ ɬɤɚɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ ɚɭɬɨɥɨɝɢɱɧɵɯ 

ɢɥɢ ɚɥɥɨɝɟɧɧɵɯ ɤɥɟɬɨɤ, ɢ (ɢɥɢ) ɛɢɨɚɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥ (ɰɢɬɨɤɢɧɵ, ɮɚɤɬɨɪɵ 

ɪɨɫɬɚ ɢ ɞɪ.) – ɤɥɟɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ. 
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ɋɭɳɧɨɫɬɶ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ ɫɨɫɬɨɢɬ ɜ ɪɚɡ ɪɚɛ ɨɬɤ ɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɛɢɨɢɧɠɟɧɟɪɧɵɯ ɤɚɪɤɚɫɨɜ (ɦɚɬɪɢɤɫɨɜ, ɫɤɚɮɮɨɥɞɨɜ) ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ 

ɢɦɩɥɚɧɬɚɰɢɟɣ ɩɚɰɢɟɧɬɭ (ɜ ɛɟɫɤɥɟɬɨɱɧɨɦ ɜɚɪɢɚɧɬɟ ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɡɚɫɟɥɟɧɧɵɯ ɧɟɨɛɯɨɞɢɦɵɦ ɩɭɥɨɦ ɤɥɟɬɨɤ) ɫ ɰɟɥɶɸ ɜɨɫɩɨɥɧɟɧɢɹ ɞɟɮɟɤɬɚ ɢ 

ɫɬɢɦɭɥɹɰɢɢ ɪɟɝɟɧɟɪɚɰɢɢ ɩɨɜɪɟɠɞɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɬɤɚ ɧɢ. Ʉɥɸɱɟɜɚɹ ɩɪɨɛɥɟɦɚ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢ ɩɨɥɧɨɝɨ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɌɂɄ ɜ ɫɨɛɫɬɜɟɧɧɭɸ ɬɤɚɧɶ. ɗɬɨ ɬɪɟ ɛɭɟ ɬ ɩɪɟɞɫɤɚɡɭɟɦɵɯ ɭɩɪɚɜɥɹɸɳɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɩɪɨɰɟɫɫɵ ɡɚɫɟɥɟɧɢɹ, ɩɪɨɥɢɮɟɪɚɰɢɢ, ɞɢɮ ɮɟɪ ɟɧɰ ɢɪɨ ɜɤɢ ɢ 

ɚɞɟɤɜɚɬɧɨɣ ɮɟɧɨɬɢɩɢɱɟɫɤɨɣ ɷɤɫɩɪɟɫɫɢɢ ɤɥɟɬɨɤ ɜ ɜɟɳɟɫɬɜɟ ɫɤɚ ɮɮɨ ɥɞɚ ɢ 

ɛɭɞɭɳɟɝɨ ɦɚɬɪɢɤɫɚ ɫɨɛɫɬɜɟɧɧɨɣ ɬɤɚɧɢ. Ɉɞɧɢɦ ɢɡ ɤɥɸ ɱɟɜ ɵɯ ɩɨɞɯɨɞɨɜ ɤ ɬɚɤɨɦɭ 

ɭɩɪɚɜɥɟɧɢɸ ɹɜɥɹɟɬɫɹ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɢɡɝ ɨɬɨ ɜɥɟ ɧɢɟ ɫɤɚɮɮɨɥɞɚ ɫ ɡɚɪɚɧɟɟ 

ɡɚɞɚɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɷɬɢɯ ɫɜɨɣɫɬɜ [16, 17, 18]. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɦɟɟɬɫɹ 

ɧɟɤ ɨɬɨ ɪɵɣ ɫɩɟɤɬɪ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɤɚɮɮɨɥɞɨɜ. 

Ɉɫɧ ɨɜɧ ɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɷɬɢɦ ɦɚɬɟɪɢɚɥɚɦ, 

ɹɜɥɹɸɬɫɹ: ɨɬɫ ɭɬɫ ɬɜɢ ɟ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ, ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ ɢ ɢɦɦɭɧɧɨɝɨ ɨɬɜɟɬɚ 

ɧɚ ɦɚɬɟɪɢɚɥ; ɩɨɞ ɞɟɪ ɠɚɧ ɢɟ ɚɞɝɟɡɢɢ, ɮɢɤɫɚɰɢɢ, ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɤɥɟɬɨɤ; ɛɢɨɪɟɡɨɪɛɢɪɭɟɦɨɫɬɶ ɨɛɵ ɱɧɵ ɦɢ ɦɟɬɚɛɨɥɢɱɟɫɤɢɦɢ 

ɩɭɬɹɦɢ ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɤɫɢɱɟɫɤɢɯ ɢɧɬɟɪɦɟɞɢɚɧɬɨɜ; ɧɚɥɢɱɢɟ ɫɩɨ ɫɨɛ ɧɨɫ ɬɟɣ ɤ 

ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɸ, ɢɡɦɟɧɟɧɢɸ ɫɬɪɨɟɧɢɹ ɢ ɫɜɨɣɫɬɜ ɜ ɨɬɜ ɟɬ ɧɚ ɮɚɤɬɨɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ(ɨɪɝɚɧɢɡɦɚ), ɜɤɥɸɱɚɹ ɦɟɯ ɚɧɢ ɱɟɫ ɤɢɟ ɧɚɝɪɭɡɤɢ [19, 20, 21]. 

ȼ ɤɚɱɟɫɬɜɟ ɤɥɟɬɨɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɛɢɨ ɢɧɠ ɟɧɟ ɪɧɵ ɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɤɚɧɟɣ 

ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɦɟɡɟɧɯɢɦɚɥɶɧɵɟ ɫɬɜɨɥɨɜɵɟ ɤɥɟ ɬɤɢ (ɆɋɄ), 

ɫɩɨɫɨɛɧɵɟ ɤ ɧɚɩɪɚɜɥɟɧɧɨɣ ɦɭɥɶɬɢɥɢɧɟɣɧɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ ɜ ɤɥɟ ɬɤɢ ɤɨɫɬɢ, 

ɯɪɹɳɚ, ɠɢɪɚ ɢ ɞɪ. [22]. Ʉɥɟɬɨɱɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɨɬɜɟɱɚɟɬ ɡɚ ɝɟɧɟɪɚɰɢɸ ɧɨɜɨɣ 

ɬɤɚɧɢ, ɫɢɧ ɬɟɡ ɢɪɭ ɹ ȼɄɆ, ɹɜɥɹɸɳɢɣɫɹ ɡɚɥɨɝɨɦ ɫɢɧɬɟɡɚ ɡɞɨ ɪɨɜ ɨɣ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɬɤɚɧɢ.Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɌɂɄ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ, ɬɚɤ ɢ ɡɪɟɥɵɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ – 

ɯɨɧ ɞɪɨ ɰɢɬ ɵ, ɮɢɛɪɨɛɥɚɫɬɵ, ɤɟɪɚɬɢɧɨɰɢɬɵ ɢ ɞɪ. 
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1. 1. 1  Ɍɤɚɧɟɜɚɹɢɧɠɟɧɟɪɢɹɤɨɠɢ 

Ʉɨɠɚ ɫɬɚɥɚ ɩɟɪɜɵɦ ɢɫɤɭɫɫɬɜɟɧɧɨ ɩɨɥɭɱɟɧɧɵɦ ɨɪɝɚɧɨɦ, ɩɨɥɭɱɢɜɲɢɦ 

ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɤɥɢ ɧɢɱ ɟɫɤ ɢɟ ɢɫɩɵɬɚɧɢɹ. Ʉɨɠɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɥɨɟɜ. ɉɟɪɜɵɣ, 

ɷɩɢ ɞɟɪ ɦɢɫ, ɫɮɨɪɦɢɪɨɜɚɧ, ɜ ɨɫɧɨɜɧɨɦ,ɤɟɪɚɬɢɧɨɰɢɬɚɦɢ ɪɚɡɥɢɱɧɨɣ ɫɬɟ ɩɟɧ ɢ 

ɨɪɨɝɨɜɟɜɚɧɢɹ. ɉɪɨɥɢɮɟɪɚɰɢɹ ɢ ɫɨɡɪɟɜɚɧɢɟ ɤɟɪɚɬɢɧɨɰɢɬɨɜ – ɧɟɩɪɟɪɵɜɧɵɣ 

«ɫɧ ɢɡɭ ɜɜɟɪɯ» ɩɪɨɰɟɫɫ, ɨɬ ɛɚɡɚɥɶɧɨɣ ɦɟɦɛɪɚɧɵ ɤ ɪɨɝɨɜɨɦɭ ɫɥɨ  ɸ 

ɷɩɢɞɟɪɦɢɫɚɁɞɟɫɶ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɟɥɚɧɨɰɢɬɵ, ɫɢɧ ɬɟɡ ɢɪɭ ɸɳɢ ɟɢ 

ɪɚɫɩɪɟɞɟɥɹɸɳɢɟ ɩɨ ɜɫɟɦɭ ɷɩɢɞɟɪɦɢɫɭ ɩɢɝɦɟɧɬ ɦɟɥɚɧɢɧ, ɡɚɳɢɳɚɸɳɢɣɤɨɠɭɢ 

ɩɨɞɥɟɠɚɳɢɟ ɬɤɚ ɧɢ ɨɬ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. ȼɬɨɪɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɝɥɭɛɠɟ ɫɥɨ ɣ ɤɨɠɢ, ɞɟɪɦɚ, ɛɨɝɚɬ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɬɤɚɧɶɸ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɨɩ ɪɨɬ ɢɜɥ ɟɧɢ ɟ ɪɚɫɬɹɠɟɧɢɸ, ɝɢɛɤɨɫɬɶ ɢ ɷɥɚɫɬɢɱɧɨɫɬɶ. Ɍɚɦ ɠɟ ɪɚɫ ɩɨɥ ɨɠɟ ɧɚ 

ɫɨɫɭɞɢɫɬɚɹ ɫɟɬɶ, ɥɢɦɮɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɧɟɪɜɧɵɟ ɩɭɱɤɢ ɢ ɞɪɭ ɝɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ ɤɨɠɢ. ȼ ɞɟɪɦɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨ ɤɥɟ ɬɨɤ, ɨɫɧɨɜɧɨɣ 

ɨɛɴɟɦ ɡɚɧɹɬ ȼɄɆ, ɫɨɫ ɬɨɹ ɳɢɦ ɢɡ ɩɟɪɟɩɥɟɬɟɧɧɵɯ ɤɨɥɥɚɝɟɧɨɜɵɯ ɮɢɛɪɢɥɥ, 

ɩɪɨɬɟɨɝɥɢɤɚɧɨɜ ɢ ɝɥɢɤɨɩɪɨɬɟɢɧɨɜ. Ɉɫɧ ɨɜɧ ɨɣ ɬɢɩ ɤɥɟɬɨɤ ɞɟɪɦɵ – ɮɢɛɪɨɛɥɚɫɬɵ, 

ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɧɚɪ ɚɛɨ ɬɤɭ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ȼɄɆ [23]. 

ɉɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɤɨɠ ɢ, ɟɫɥɢ ɪɚɧɚ ɡɚɬɪɚɝɢɜɚɟɬ ɬɨɥɶɤɨ ɷɩɢ ɞɟɪ ɦɢɫ ɢ ɞɟɪɦɭ, 

ɞɟɪɦɚ ɫɩɨɫɨɛɧɚ ɡɚɫɬɚɜɢɬɶ ɤɥɟɬɤɢ ɡɚɧɹɬɶɫɹ ɫɨɛ ɫɬɜ ɟɧɧ ɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ. Ȼɨɥɟɟ 

ɬɨɝɨ, ɧɚ ɩɨɦɨɳɶ ɞɟɪɦɟ ɩɪɢɯɨɞɹɬ ɝɥɭ ɛɢɧ ɧɵɟ ɩɪɢɞɚɬɤɢ ɤɨɠɢ, ɬɚɤɢɟ ɤɚɤ 

ɜɨɥɨɫɹɧɵɟ ɮɨɥɥɢɤɭɥɵ ɢ ɩɨɬ ɨɜɵ ɟ ɠɟɥɟɡɵ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɦɨɝɭɬ ɫɬɚɬɶ 

ɢɫɬ ɨɱɧ ɢɤɚ ɦɢ ɷɩɢɞɟɪɦɚɥɶɧɵɯ ɤɥɟɬɨɤ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɪɚɧɚ ɡɚɬɪɚɝɢɜɚɟɬ ɜɫɸ ɞɟɪ ɦɭ, 

ɤɚɤ ɷɬɨ ɛɵɜɚɟɬ ɩɪɢ ɫɤɜɨɡɧɵɯ ɨɠɨɝɚɯ ɢɥɢ ɤɨɠ ɧɵɯ ɹɡɜɚɯ, ɢɫɬɨɱɧɢɤɨɜ ɤɥɟɬɨɤ ɞɥɹ 

ɪɟɝɟɧɟɪɚɰɢɢ ɧɟɬ. ɂɡɜ ɟɫɬ ɧɨ, ɱɬɨ ɥɸɛɵɟ ɞɟɮɟɤɬɵ ɤɨɠɢ ɞɢɚɦɟɬɪɨɦ ɛɨɥɶɲɟ 4 ɫɦ2 

ɧɟ ɫɩɨɫɨɛɧɵ ɤ ɡɚɤɪɵɬɢɸ ɛɟɡ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɭɛ ɰɨɜ, ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ. ɗɬɨɬ ɥɢɦ ɢɬɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɫɥɭɠɢɥ 

ɬɨɥɱɤɨɦ ɤ ɪɚɡ ɪɚɛ ɨɬɤ ɚɦ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɷɤɜɢɜɚɥɟɧɬɨɜ ɤɨɠɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɟɫɬɶ ɞɚɧ ɧɵɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɧɵɯ ɬɢɩɨɜ ɛɢɨɩɨɥɢɦɟɪɧɵɯ 

ɩɨɤɪɵɬɢɣ ɢ ɤɨɠɧɵɯ ɡɚɦɟɫɬɢɬɟɥɟɣ ɧɚ ɢɯ ɨɫɧɨɜɟ ɞɥɹ ɥɟɱɟɧɢɹ ɲɢɪ ɨɤɨ ɝɨ ɪɹɞɚ 

ɞɟɮɟɤɬɨɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɤɨɠɢ. 
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Ʌɟɱɟɧɢɟ ɨɛɲɢɪɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɠ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɧɟɫɤɨɥɶɤɢɯ ɩɨɞɯɨɞɨɜ [24]: 

• «ɡɨɥɨɬɨɣ ɫɬɚɧɞɚɪɬ» – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɭɬɨɥɨɝɢɱɧɵɯ ɤɨɠɧɵɯ 

ɢɦɩɥɚɧɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɫɚɦɨɝɨ ɩɚɰ ɢɟɧ ɬɚ, ɨɞɧɚɤɨ ɷɬɨɬ ɫɩɨɫɨɛ ɥɟɱɟɧɢɹ 

ɡɚɬɪɭɞɧɢɬɟɥɟɧ ɩɪɢ ɩɨɜ ɪɟɠ ɞɟɧ ɢɹɯ ɤɨɠɢ ɛɨɥɶɲɟ 70% ɢ ɞɥɹ ɩɨɠɢɥɵɯ ɩɚɰɢɟɧɬɨɜ; 

• ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɜɹɡɨɤ» ɜ ɜɢɞɟ ɚɥɥɨɝɟɧɧɵɯ 

ɬɪɚɧɫɩɥɚɧɬɚɬɨɜ (ɜɡɹɬɵɯ ɭ ɬɪɭɩɨɜ), ɤɫɟɧɨɝɟɧɧɵɯ ɬɪɚɧɫɩɥɚɧɬɚɬɨɜ (ɜɡɹɬɵɯ ɱɚɳɟ 

ɜɫɟɝɨ ɭ ɫɜɢɧɟɣ, ɬ.ɤ. ɫɬɪɨɟɧɢɟ ɢɯ ɤɨɠɢ ɦɚɤ ɫɢɦ ɚɥɶ ɧɨ ɫɯɨɞɧɨ ɫɨ ɫɬɪɨɟɧɢɟɦ ɤɨɠɢ 

ɱɟɥɨɜɟɤɚ), ɚɦɧɢɨɬɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɢ – ɞɟɜɢɬɚɥɢɡɢɪɨɜɚɧɧɚɹ ɬɤɚɧɶ; 

• ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɭɥɶɬɭɪ ɤɟɪɚɬɢɧɨɰɢɬɨɜ – ɦɟɬɨɞ, ɢɦɟɸɳɢɣ ɪɹɞ 

ɧɟɞɨɫɬɚɬɤɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ ɩɨɥɭɱɟɧɢɹ ɬɪɚɧɫɩɥɚɧɬɚɬɨɜ (ɨɤ ɨɥɨ 3 

ɧɟɞɟɥɶ), ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɥɢɡ ɢɫɚ ɤɥɟɬɨɤ ɩɨɫɥɟ 

ɜɜɟɞɟɧɢɹ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɪɨɤɨɜ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɪɚ ɧɫɩ ɥɚɧ ɬɚɬ ɨɜ ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɟɬɨɱɧɵɯ ɧɨɫɢɬɟɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɛɢɨɦɚɬɟɪɢɚɥɨɜ: 

ɤɨɥ ɥɚɝ ɟɧ, ɮɢɛɪɢɧ, ɯɢɬɨɡɚɧ ɢ ɞɪ.; 

• ɛɢɨɩɨɥɢɦɟɪɧɵɟ ɪɚɧɟɜɵɟ ɩɨɤ ɪɵɬ ɢɹ: 

 – ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɤɨɠɚ (artіfіcіalskіn, Ȼɭɪɤ, 1981 ɝ) – ɞɜɭɯɫɥɨɣɧɵɣ 

ɦɚɬɟɪɢɚɥ: ɜɟɪɯɧɢɣ ɫɥɨɣ – ɬɨɧɤɚɹ ɫɢɥ ɢɤɨ ɧɨɜ ɚɹ ɩɥɟɧɤɚ, ɧɢɠɧɢɣ – ɫɨɫɬɨɢɬ ɢɡ 

ɛɢɨ ɞɟɝ ɪɚɞ ɢɪɭ ɸɳɟ ɣ ɩɨɪɢɫɬɨɣ ɦɟɦɛɪɚɧɵ ɢɡ ɩɟɪɟɤɪɟɫɬɧɨ ɫɜɹɡɚɧɧɨɝɨ ɤɨɥɚɝɟɧɚ ɢ 

ɯɨɧɞɪɨɢɬɢɧ-6-ɫɭɥɶɮɚɬɚ. ɂɫɤɭɫɫɬɜɟɧɧɚɹ ɤɨɠɚ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɪɚɧɵ ɢ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɞɜɭɯ-ɬɪɟɯ ɧɟɞɟɥɶ ɜ ɩɨɪɵ ɧɢɠɧɟɝɨ ɫɥɨɹ ɩɪɨ ɧɢɤ ɚɸɬ ɫɨɛɫɬɜɟɧɧɵɟ 

ɮɢɛɪɨɛɥɚɫɬɵ ɢ ɷɧɞɨɬɟɥɢɚɥɶɧɵɟ ɤɥɟɬɤɢ ɛɨɥ ɶɧɨ ɝɨ, ɩɪɨɪɚɫɬɚɸɬ ɫɨɫɭɞɵ, 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɩɪɨɢɫɯɨɞɢɬ ɛɢɨɞɟɝɪɚɞɚɰɢɹ ɫɚɦ ɨɝɨ ɧɢɠɧɟɝɨ ɫɥɨɹ. 

ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɨɛɪɚɡɭɟɬɫɹ ɬɤɚɧɶ, ɛɨɥɟɟ ɩɨɯ ɨɠɚ ɹ ɧɚ ɞɟɪɦɭ, ɱɟɦ ɧɚ ɪɭɛɟɰ. 

ɉɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ «ɧɟ ɨɞɟ ɪɦɵ » ɜɟɪɯɧɢɣ ɫɢɥɢɤɨɧɨɜɵɣ ɫɥɨɣ ɭɞɚɥɹɟɬɫɹ ɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɵ ɱɧɚ ɹ ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ (ȺȾɉ) ɬɨɧɤɢɦ ɬɪɚɧɫɩɥɚɧɬɚɬɨɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɨɝɨ ɬɨɧ ɤɨɝ ɨ ɬɪɚɧɫɩɥɚɧɬɚɬɚ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɫɤɨɪɭɸ 

ɷɩɢɬɟɥɢɡɚɰɢɸ ɞɨɧɨɪɫɤɢɯ ɪɚɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɬɨɪɧɨ ɛɪɚɬɶ ɬɪɚɧɫɩɥɚɧɬɚɬɵ ɫ 

ɬɨɝ ɨ ɠɟ ɦɟɫɬɚ ɫ ɧɟɛɨɥɶɲɢɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɜɪɟɦɟɧɢ (INTEGRA® 

DermalRegenerationTemplate). 
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– «ɠɢ ɜɨɣ ɷɤɜɢɜɚɥɟɧɬ ɤɨɠɢ» (lіvіngskіnequіvalent) – ɬɪɟɯɫɥɨɣɧɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ: ɩɟɪɜɵɣ ɫɥɨɣ – ɤɨɥɥɚɝɟɧɨɜɵɣ ɝɟɥɶ, ɜɬɨ ɪɨɣ ɫɥɨɣ – ɫɥɨɣ 

ɮɢɛɪɨɛɥɚɫɬɨɜ, ɬɪɟɬɢɣ ɫɥɨɣ – ɤɭɥ ɶɬɭ ɪɚ ɤɟɪɚɬɢɧɨɰɢɬɨɜ. ɇɟɞɨɫɬɚɬɤɨɦ ɩɨɤɪɵɬɢɣ, 

ɫɨɞɟɪɠɚɳɢɯ ɤɨɥɥɚɝɟɧ, ɹɜɥɹɸɬɫɹ: ɫɧɢɠɟɧɢɟ ɩɪɨ ɥɢɮ ɟɪɚ ɬɢɜ ɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɮɢɛɪɨɛɥɚɫɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɤɨɥ ɥɚɝ ɟɧɨ ɦ; ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ 

ɫɢɧɬɟɡɚ ɤɨɥɥɚɝɟɧɚɡ ɜ ɪɚɧɟ; ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɨɤɪɵɬɢɣ ɬɚɤɨɝɨ 

ɪɨɞɚ ɤ ɜɥɢɹɧɢɸ ɮɟɪ ɦɟɧ ɬɨɜ ɢ ɢɧɮɟɤɰɢɣ. 

– ɤɥɟɬɨɱɧɨ-ɛɢɨɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ (culturedskіnsubstіtutɟ, 1988 

ɝ.), ɜɟɪɯɧɢɣ ɫɥɨɣ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɢɡ 2-8 ɫɥɨɟɜ ɤɟɪɚɬɢɧɨɰɢɬɨɜ, 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɧɚ ɮɢɞɟɪɧɨɣ ɩɨɞɥɨɠɤɟ ɢɡ ɮɢɛɪɨɛɥɚɫɬɨɜ, ɩɪɢ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ ɨɧɢ ɜɵɩɨɥɧɹɸɳɢɯ ɮɭɧɤɰɢɸ ɫɨɟ ɞɢɧ ɢɬɟ ɥɶɧ ɨɣ ɬɤɚɧɢ. ȼ ɤɚɱɟɫɬɜɟ 

ɩɨɞɥɨɠɤɢ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫ ɤɨɥ ɶɤɢ ɯ ɬɢɩɨɜ ɛɢɨɩɨɥɢɦɟɪɨɜ. 

ɉɨɥɢɦɟɪɧɵɟ ɦɚɬɪɢɰɵ ɞɚɸɬ ɧɟɤɨɬɨɪɵɟ ɭɥɭɱɲɟɧɢɹ ɦɨɪɮɨɥɨɝɢ ɪɭɛ  ɰɚ, ɧɨ 

ɟɳɟ ɧɢ ɨɞɧɚ ɦɚɬɪɢɰɚ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ ɤɥɟɬɨɤ, ɧɟ ɞɚɥɚ ɢɫɬɢɧɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɪɦɵ. Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɪɟɩɥɢɤɚɰɢɢ ɤɨɠɢ ɬɪɟɛɭɟɬɫɹ ɞɜɭɯɫɥɨɣɧɚɹ ɤɨɦɩɨɡɢɬɧɚɹ 

ɤɨɠɧɚɹ ɤɨɧ ɫɬɪ ɭɤɰ ɢɹ, ɤɨɬɨɪɚɹ ɦɨɝɥɚ ɛɵ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɫɢɧɷɪɝɢɱɟɫɤɨɟ ɩɨɜɟɞɟɧɢɟ 

ɷɩɢɞɟɪɦɢɫɚ ɢ ɞɟɪɦɵ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ 3 ɬɢɩ ɚ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɥɟɱɟɧɢɹ ɤɨɠɧɵɯ ɞɟɮɟɤɬɨɜ: 

• ɡɚɦɟɫɬɢɬɟɥɢ ɷɩɢɞɟɪɦɢɫɚ (ɨɫ ɭɳɟ ɫɬɜ ɥɹɸ ɬ ɞɨɫɬɚɜɤɭ ɤɟɪɚɬɢɧɨɰɢɬɨɜ, 

ɜɤɥɸɱɟɧɧɵɯ ɜ ɩɨɤɪɵɬɢɟ – Epicel, ɜ ɜɢɞɟ ɫɥɨɹ ɤɟɪɚɬɢɧɨɰɢɬɨɜ ɧɚ ɩɨɤɪɵɬɢɢ – 

Myskin, ɜ ɜɢɞɟ ɫɭɫɩɟɧɡɢɢ ɤɟɪɚɬɢɧɨɰɢɬɨɜ ɜ ɫɩɪ ɟɟ – CellSpray); 

• ɡɚɦɟɫɬɢɬɟɥɢ ɞɟɪɦɵ (ɤɨɠɚ ɞɨɧɨɪɨɜ ɢ ɤɨɦ ɦɟɪ ɱɟɫ ɤɢɟ ɩɪɨɞɭɤɬɵ 

Integra, Alloderm – ɥɟɨɮɢɥɶɧɨ ɜɵɫɭɲɟɧɧɚɹ ɞɟɪɦɚ ɞɨɧɨɪɨɜ, Dermagraft – 

ɤɭɥ ɶɬɭ ɪɚ ɮɢɛɪɨɛɥɚɫɬɨɜ ɧɚ ɫɟɬɤɟ ɢɡ ɩɨɥɢɝɥɚɤɬɢɧɚ, Transcyte – ɤɭɥɶɬɭɪɚ 

ɮɢɛɪɨɛɥɚɫɬɨɜ ɧɚ ɫɢɥɢɤɨɧɨɜɨɦ ɧɨɫɢɬɟɥɟ, Permacol – ɫɜɢɧɚɹ ɤɨɠɚ); 

• ɦɚɬɟɪɢɚɥɵ, ɜɵɩɨɥɧɹɸɳɢɟ ɨɛɟ ɮɭɧɤɰɢɢ (Apligraf, Orcel, 

Permaderm). ȼɫɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨɞ ɟɪɠ ɚɬ ɤɭɥɶɬɭɪɵ ɮɢɛɪɨɛɥɚɫɬɨɜ 

ɢ ɤɟɪɚɬɢɧɨɰɢɬɨɜ ɧɚ ɤɨɥɥɚɝɟɧɨɜɨɦ ɧɨɫɢɬɟɥɟ. 
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Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɩɨɥɧɨɰɟɧɧɵɯ ɡɚɦɟɧɢɬɟɥɟɣ ɤɨɠɢ, ɩɨɥɭɱɢɜɲɢɦ 

ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɤɥɢ ɧɢɱ ɟɫɤ ɢɟ ɢɫɩɵɬɚɧɢɹ, ɫɬɚɥɚ «ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɤɨɠɚ», 

ɜɵɩɭɳɟɧɧɚɹ ɤɨɪɩɨɪɚɰɢɟɣ Int egr aLifeSciences, Plainsboro, NJ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ 

MIT ɜ 80 ɝɨɞɵɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɫɟɣɱɚɫ ɨɧɚ ɞɨɫɬɭɩɧɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɥɭɱɚɹɯ 

ɬɹɠɟɥɵɯ ɨɠɨɝɨɜ. ȼɧɭɬɪɟɧɧɢɣ ɫɥɨɣ ɷɬɨɝɨ ɩɪɨ ɞɭɤ ɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 2ɯ-ɦɦ 

ɫɥɨɣ ɫɦɟɫɢ ɜɨɥɨɤɨɧ ɤɨɥɥɚɝɟɧɚ, ɜɵɞ ɟɥɟ ɧɧɵ ɯ ɢɡ ɬɤɚɧɟɣ ɛɵɤɚ, ɢ ɯɨɧɞɪɨɢɬɢɧ-6-

ɫɭɥɶɮɚɬɚ ɫ ɪɚɡɦɟɪɨɦ ɩɨɪ 70-200 ɦɤɦ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɪɚɫɬɚɬɶ 

ɫɨɫɭɞɢɫɬɨɣ ɫɟɬ ɢ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɪɚɡɥɚɝɚɟɬɫɹ. Ⱦɥɹ ɩɨɥ ɭɱɟ ɧɢɹ ɬɚɤɨɣ ɫɬɪɭɤɬɭɪɵ 

ɜɨɥɨɤɧɚ ɤɨɥɥɚɝɟɧɚ ɢ ɝɥɸɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ ɩɪɟɰɢɩɢɬɢɪɭɸɬ, ɩɨɫ ɥɟ ɱɟɝɨ ɢɯ 

ɩɨɞɜɟɪɝɚɸɬ ɥɢɨɮɢɥɶɧɨɣ ɫɭɲɤɟ ɢ ɫɲɢɜɚɸɬ ɝɥɭ ɬɚɪ ɨɜɵ ɦ ɚɥɶɞɟɝɢɞɨɦ. ȼɟɪɯɧɢɣ 

ɫɥɨɣ ɫɨɫɬɨɢɬ ɢɡ 0.25 ɦɦ ɩɨɥɢɫɢɥɨɤɫɚɧɚ, ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɤɨɬɨɪɨɝɨ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɩɢɬɟɥɢɸ. Ɇɚɬɟɪɢɚɥ ɩɪɟ ɞɧɚ ɡɧɚ ɱɟɧɞɥɹ ɧɚɧɟɫɟɧɢɹ ɧɚ ɨɱɢɳɟɧɧɭɸ 

ɪɚɧɭ. ɑɟɪ ɟɡ 2-3 ɧɟɞɟɥɢ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɪɨɲɥɚ ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ ɜɧɭ ɬɪɟ ɧɧɟ ɝɨ 

ɫɥɨɹ, ɧɚɪɭɠɧɭɸ ɫɢɥɢɤɨɧɨɜɭɸ ɦɟɦɛɪɚɧɭ ɡɚɦɟɧɹɸɬ ɭɥɶɬɪɚɬɨɧɤɢɦ ɫɥɨɟɦ 

ɫɨɛ ɫɬɜ ɟɧɧ ɨɝɨ ɜɵɪɚɳɟɧɧɨɝɨ invitroɷɩɢɬɟɥɢɹ. 

ȼ ɂɧɫ ɬɢɬ ɭɬɟ ɯɢɪɭɪɝɢɢ ɢɦ. Ⱥ.ȼ.ȼɢɲɧɟɜɫɤɨɝɨ ɊȺɆɇ ɪɚɡɪɚɛɨɬɚɧ [25] ɢ 

ɜɧɟ ɞɪɟ ɧ ɜ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢɤɭ ɦɟɬɨɞ ɥɟɱɟɧɢɹ ɨɛɲɢɪɧɵɯ ɪɚɧ, ɨɫɧ ɨɜɚ ɧɧɵ ɣ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɭɥɶɬɭɪɵ ɚɥɥɨɝɟɧɧɵɯ ɮɢɛɪɨɛɥɚɫɬɨɜ. ɉɚɬɨɝɟɧɟɬɢɱɟɫɤɢɣ 

ɦɟɯ ɚɧɢ ɡɦ ɞɟɣɫɬɜɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɢɧɬɟɡɟ ɚɥɥɨɝɟɧɧɵɦɢ 

ɮɢɛ ɪɨɛ ɥɚɫ ɬɚɦ ɢ ɷɤɫɬɪɚɰɟɥɥɸɥɹɪɧɨɝɨ ɦɚɬɪɢɤɫɚ, ɮɚɤɬɨɪɨɜ ɪɨɫɬɚ, ɫɬɢɦɭɥɹɰɢɢ 

ɩɪɨɥɢɮɟɪɚɰɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɷɩɢ ɬɟɥ ɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɚɤ 

ɷɩɢɞɟɪɦɚɥɶɧɨɝɨ, ɬɚɤ ɢ ɞɟɪ ɦɚɥ ɶɧɨ ɝɨ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɠɢ. ɉɪɢ ɨɠɨɝɚɯ ІІ ɫɬɟɩɟɧɢ 

ɬɪɚ ɧɫɩ ɥɚɧ ɬɚɰ ɢɸ 3-ɯ ɞɧɟɜɧɨɣ ɤɭɥɶɬɭɪɵ ɚɥɥɨɮɢɛɪɨɛɥɚɫɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞ ɝɨɬ ɨɜɥ ɟɧɧ ɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɥɟɱɟɧɢɹ ɪɚɧ 

ɭɱɚɫɬɤɢ. ɉɪɢ ɝɥɭ ɛɨɤ ɢɯ ɨɠɨɝɚɯ ІІІ-ІV ɫɬɟɩɟɧɢ ɬɪɚɧɫɩɥɚɧɬɚɰɢɸ 

ɚɥɥɨɮɢɛɪɨɛɥɚɫɬɨɜ ɤɨɦɛɢɧɢɪɭɸɬ ɫ ȺȾɉ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɚɥɥɨɮɢɛɪɨɛɥɚɫɬɵ 

ɫɬɢɦɭɥɢɪɭɸɬ ɷɩɢɬɟɥɢɡɚɰɢɸ ɹɱɟɟɤ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɚɭɬɨɞɟɪɦɨɬɪɚɧɫɩɥɚɧɬɚɬɚ 

ȺȾɌ. ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɨɠɨɝɨɜɭɸ ɩɨɜ ɟɪɯ ɧɨɫ ɬɶ (ɫɜɟɠɟɢɫɫɟɱɟɧɧɚɹ ɨɠɨɝɨɜɚɹ 

ɪɚɧɚ ɢɥɢ ɪɚɧɚ, ɩɨɤɪɵɬɚɹ ɡɪɟɥɵɦɢ ɦɟɥ ɤɨɡ ɟɪɧ ɢɫɬ ɵɦɢ ɱɢɫɬɵɦɢ ɝɪɚɧɭɥɹɰɢɹɦɢ ɫ 

ɦɢɤɪɨɛɧɨɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 100 ɤɨɥɨɧɢɟɨɛɪɚɡɭɸɳɢɯ ɟɞɢɧɢɰ ɜ 1 
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ɝɪɚɦɦɟ ɬɤɚɧɢ), ɞɟɥ ɚɸɬ ɬɪɚɧɫɩɥɚɧɬɚɰɢɸ ɜɵɪɚɳɟɧɧɵɯ іnvіtro ɢ ɩɨɦ ɟɳɟ ɧɧɵ ɯ ɧɚ 

ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɥɨɠɤɭ ɢɥɢ ɦɚɬɪɢɰɭ ɚɥɥɨɮɢɛɪɨɛɥɚɫɬɨɜ. Ɇɚɬ ɪɢɰ ɭ ɞɥɹ ɛɨɥɟɟ 

ɩɥɨɬɧɨɝɨ ɩɪɢɥɟɝɚɧɢɹ ɤ ɪɚɧɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɤ ɫɢɪ ɭɸɬ ɩɚɪɚɮɢɧɢɡɢɪɨɜɚɧɧɨɣ 

ɦɚɪɥɟɣ ɢ ɡɚɤɪɵɜɚɸɬ ɫɬɟɪɢɥɶɧɨɣ ɩɨɜɹɡɤɨɣ. ɑɟɪɟɡ 2ɨɟ ɫɭɬɨɤ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɧɢɦɚɸɬ ɦɚɬɪɢɰɭ ɢ ɜɵɩɨɥɧɹɸɬ ɜɬɨ ɪɨɣ ɷɬɚɩ ɨɩɟɪɚɰɢɢ – ȺȾɉ. ɉɪɢ ɷɬɨɦ 

ɨɠɨɝɨɜɚɹ ɪɚɧ ɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɥɚɞɤɭɸ ɦɚɬɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ 

ɯɚɪɚɤɬɟɪɧɵɦ ɧɟɡ ɧɚɱ ɢɬɟ ɥɶɧ ɵɦ ɛɥɟɫɤɨɦ. ɇɚ ɷɬɭ ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɩɨɥɧɹɸɬ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɸ ɪɚɫɳɟɩɥɟɧɧɵɯ ɥɨɫ ɤɭɬ ɨɜ ɚɭɬɨɤɨɠɢ. ɉɨɥɧɚɹ ɷɩɢɬɟɥɢɡɚɰɢɹ ɜ 

ɫɥɭɱɚɟ ɢɫɩ ɨɥɶ ɡɨɜ ɚɧɢ ɹ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɜ 93% ɧɚɛɥɸɞɟɧɢɣ ɧɚɫɬɭɩɚɟɬ ɜ ɫɪɟ ɞɧɟ ɦ ɧɚ 

12-18 ɫɭɬɤɢ. 

 

1. 2  ɇɨɫɢɬɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ ɤɨɠ ɢ 

Ʉ ɦɚɬɟɪɢɚɥɚɦ Ɍɂ ɤɨɠɢ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɭɦ  ɦɟ 

ɩɪɨɱɧɨɫɬɢ, ɝɢɛɤɨɫɬɢ ɢ ɷɥɚɫɬɢɱɧɨɫɬɢ. ɋ ɭɱɺ ɬɨɦ ɤɪɚɣɧɟ ɠɟɥɚɬɟɥɶɧɨɣ 

ɛɢɨɞɟɝɪɚɞɢɪɭɟɦɨɫɬɢ, ɫɩɟɤɬɪ ɦɚɬɟɪɢɚɥɨɜ ɧɟɜɟɥɢɤ. ɋɨɱ ɟɬɚ ɧɢɟ ɷɬɢɯ ɞɜɭɯ 

ɤɨɦɩɨɧɟɧɬ, ɚ ɬɚɤɠɟ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠ ɞɭ ɫɤɨɪɨɫɬɶɸ ɛɢɨɪɚɡɪɭɲɟɧɢɹ ɦɚɬɪɢɤɫɚ ɢ 

ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɠɢ ɧɚ ɧɺɦ, ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɚɠɧɨɣ ɞɥɹ ɭɫɩɟɲɧɨɣ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ [26]. 

Ʌɸɛɚɹ ɬɪɺɯɦɟɪɧɨɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɬɤɚɧɶ ɫɨɞɟɪɠɢɬ ȼɄɆ. Ɉɫɧɨɜɧɚɹ ɪɨɥɶ 

ȼɄɆ– ɷɬɨ ɪɨɥɶ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɭɛɫɬɪɚɬɚ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤɥɟɬɨɤ. Ȼɨɥɟɟ 

ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɤɥɟɬɤɢ, ɨɫɨɛɟɧɧɨ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ, ɪɚɫ ɬɭɬ ɬɨɥɶɤɨ ɬɨɝɞɚ, 

ɤɨɝɞɚ ɩɪɢɤɪɟɩɥɟɧɵ ɢ ɪɚɫɩɥɚɫɬɚɧɵ ɩɨ ɬɜɟ ɪɞɨ ɦɭ ɫɭɛɫɬɪɚɬɭ. Ʉɥɟɬɤɢ ɪɚɫɬɭɬ ɢ 

ɪɚɫɩɥɚɫɬɵɜɚɸɬɫɹ invivo ɥɢɛɨ ɡɚ ɫɱɟɬ ɨɬɥɨɠɟɧɢɹ ɧɨɜɨɝɨ ȼɄɆ, ɥɢɛ ɨ 

ɩɪɢɤɪɟɩɥɹɹɫɶ ɤ ɷɤɡɨɝɟɧɧɨɦɭ ȼɄɆ. Ⱥɧɚɥɨɝɢɱɧɨ, ɤɥɟɬɤɢ, ɨɬɞ ɟɥɟ ɧɧɵ ɟ ɨɬ ȼɄɆ, 

ɛɵɫɬɪɨ ɬɟɪɹɸɬ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɡɚɩ ɪɨɝ ɪɚɦ ɦɢɪ ɨɜɚ ɧɧɨ ɣ 

ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ, ɧɚɩɪɢɦɟɪ, ɚɩɨɩɬɨɡɭ.  

ɉɨɷɬɨɦɭ ɨɞɢɧ ɢɡ ɤɥɸɱɟɜɵɯ ɷɥɟɦɟɧɬɨɜ Ɍɂ ɤɨɠɢ – ɪɚɡ ɪɚɛ ɨɬɤ ɚ 

ɛɢɨɦɢɦɟɬɢɱɟɫɤɢɯ ɧɨɫɢɬɟɥɟɣ– ɫɤɚɮɮɨɥɞɨɜ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɥɟɬɨɤ ɜ ɌɂɄ. ȼɵɛɨɪ ɩɨɥ ɢɦɟ ɪɚ ɹɜɥɹɟɬɫɹ ɠɢɡɧɟɧɧɨ 

ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɭɫɩɟɯɚ ɜɫɟ ɣ ɌɂɄ. ȼɄɆ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɤɚɪɤɚɫɚ, 
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ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɢɡɧɚɱɚɥɶɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ ɬɤɚɧɢ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɪɟɝɟɧɟɪɚɰɢɸ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ ɧɟɛɨɥɶɲɨɝɨ ɦɚɫɲɬɚɛɚ. 

ȼɄɆ – ɷɬɨ ɤɨɦɩɨɡɢɬɧɚɹ ɫɭɛɫɬɚɧɰɢɹ, ɫɨɫ ɬɨɹ ɳɚɹ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɦɚɤɪɨɦɨɥɟɤɭɥ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 4 ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɚ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɨɬɜɟɱɚɟɬ ɡɚ ɫɩɟ ɰɢɮ ɢɱɟ ɫɤɢ ɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼɄɆ. ɗɬɨ ɤɨɥɥɚɝɟɧɵ, 

ɩɪɨɬɟɨɝɥɢɤɚɧɵ, ɝɥɢɤɨɩɪɨɬɟɢɧɵ ɦɟɠ ɤɥɟ ɬɨɱ ɧɨɝ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɷɥɚɫɬɢɱɟɫɤɢɟ 

ɜɨɥɨɤɧɚ [27, 28]. ɏɨɬ ɹ ɜɫɟ ȼɄɆ ɨɛɥɚɞɚɸɬ ɷɬɢɦɢ ɨɛɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, 

ɨɪɝɚɧɢɡɚɰɢɹ, ɮɨɪ ɦɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ȼɄɆ ɜ ɪɚɡɥɢɱɧɵɯ ɬɤɚɧɹɯ ɫɢɥ ɶɧɨ 

ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɬɪɟ ɯɦɟ ɪɧɨ ɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬ.Ȼɵɥɨ ɩɨɤɚɡɚɧɨ [29], ɱɬɨ 

ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɨɛɧɨɜɥɟɧɢɟ ɬɤɚɧɢ, ɜɨɡɧɢɤɚɸɳɟɟ ɩɨɫɥɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ 

ɫɬɚɪɟɧɢɹ, ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɤɚɪɤɚɫɨɜ ȼɄɆ. 

ɋɥɟ ɞɨɜ ɚɬɟ ɥɶɧ ɨ, ɞɥɹ ɭɫɩɟɲɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɪɝɚɧɚ ɢɥɢ ɬɤɚɧɢ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɛ ɪɚɬ ɶ ɩɨɞɯɨɞɹɳɢɣ ɧɨɫɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɦɨɝɚɥ ɛɵ ɪɟɩɥɢɰɢɪɨɜɚɬɶ ȼɄɆ, ɚ 

ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɥ ɛɵ ɢ ɧɚɩɪɚɜɥɹɥ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ ɬɤɚ ɧɢ. 

 ɉɨɥ ɢɦɟ ɪɧɵ ɟ ɦɚɬɪɢɰɵ, ɢɦɢɬɢɪɭɸɳɢɟ ȼɄɆ, ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɤɨɧ ɬɪɨ ɥɢɪ ɨɜɚ ɬɶ ɢ ɧɚɩɪɚɜɥɹɬɶ ɩɪɨɥɢɮɟɪɚɰɢɸ ɤɥɟɬɨɤ, ɜɵɡɵɜɚɬɶ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɦɟɠɤɥɟɬɨɱɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɪɟɚɤɰɢɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɪɢɚɥɭ ɧɨɫɢɬɟɥɹ, ɩɨɞ ɯɨɞ ɹɳɟ ɝɨ ɞɥɹ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, 

ɫɥɨɠɧɵ ɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭ ɱɚɹ ɯ ɦɟɠɞɭ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɧɟɬ ɫɨɝɥɚɫɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. Ɉɧɢ 

ɡɚɜɢɫɹɬ ɨɬ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɬɤɚ ɧɢ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɪɚɡɦɟɪɚ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɞɟɮɟɤɬɚ. Ɍɟɦ ɧɟ ɦɟɧ ɟɟ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɛɳɢɯ 

ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ ɧɨɫɢɬɟɥɹ:  

 ɜɵɛɪɚɧɧɵɣ ɩɨɥɢɦɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɛɢɨɫɨɜɦɟɫɬɢɦɵɦ ɢ 

ɛɢɨ ɪɚɡ ɥɚɝ ɚɟɦ ɵɦ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɥɨ ɛɵ ɩɟɪɟɧɨɫɢɦɨɫɬɶ (ɨɬɫɭɬɫɬɜɢɟ ɢɦɦɭɧɧɨɣ 

ɢɥɢ ɚɥɥ ɟɪɝ ɢɱɟ ɫɤɨ ɣ ɪɟɚɤɰɢɢ) ɨɪɝɚɧɢɡɦɨɦ ɤɚɤ ɢɡɞɟɥɢɹ, ɬɚɤ ɢ ɩɪɨ ɞɭɤ ɬɨɜ ɟɝɨ 

ɪɚɫɩɚɞɚ; 
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 ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɤɢɧɟɬɢɤɚ ɪɚɡɪɭɲɟɧɢɹ, ɬɚɤ ɤɚɤ ɪɚɡɥɢɱɧɵɟ ɬɤɚ ɧɢ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɫɤɨɪɨɫɬɶ ɪɚɫɩɚɞɚ ɞɨɥɠɧɚ 

ɪɟɝ ɭɥɢ ɪɨɜ ɚɬɶ ɫɹ; 

  ɯɢɦ ɢɹ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɯɨɞɹɳɚɹ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ, ɩɪɨɥɢɮɟɪɚɰɢɢ 

ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɤɥɟ ɬɨɤ, ɬɚɤ ɤɚɤ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɤɥɟɬɨɤ 

ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɤɪɟɩɥɺɧɧɨɫɬɢ ɤ ɫɭɛɫɬɪɚɬɭ; 

 ɦɚɬɪɢɰɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɫɢɫɬɟɦɭ ɜɡɚ ɢɦɨ ɫɬɜ ɹɡɚ ɧɧɵ ɯ ɩɨɪ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɛɵ ɞɢɮɮɭɡɢɢ ɤɥɟɬɨɤ ɢ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɨɬɬɨɤɚ ɨɬɯ ɨɞɨ ɜ. ɉɨɪɵ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ ɞɚɸɬ ɧɚɢɥɭɱɲɟɟ 

ɨɬɧɨɲɟɧɢɟ ɩɨɜ ɟɪɯ ɧɨɫ ɬɢ ɤ ɨɛɴɟɦɭ, ɨɞɧɚɤɨ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɪɚɡɦɟɪ 

ɤɥɟɬɨɤ (≈10 ɦɤɦ). ɇɟ ɫɭɳɟɫɬɜɭɟɬ ɟɞɢ ɧɨɝ ɨ ɦɧɟɧɢɹ ɜ Ɍɂ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɦɟɪɚ 

ɩɨɪ, ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɥɹ ɩɪɨɪɚɫɬɚɧɢɹ ɤɥɟɬɨɤ, ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɨ ɡɚɜ ɢɫɢ ɬ ɨɬ ɬɢɩɚ 

ɬɤɚɧɢ;  

 ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɨɥɠɧɵ ɫɨɨ ɬɜɟ ɬɫɬ ɜɨɜ ɚɬɶ ɦɟɫɬɭ 

ɢɦɩɥɚɧɬɚɰɢɢ, ɬɚɤ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɧɨɫɢɬɟɥɶ ɞɨɥ ɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɫɥɭɠɢɬɶ ɨɛɪɚɡɰɨɦ, ɧɚɩɪɚɜɥɹɸɳɢɦ ɪɨɫ ɬ ɤɥɟɬɨɤ ɜ 

ɬɪɟɯ ɢɡɦɟɪɟɧɢɹɯ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɮɨɪɦɵ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɟɺ 

ɫɨɯɪɚɧɟɧɢɹ ɩɨɫɥɟ ɢɩɥɚɧɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɞɞɟɪɠɢɜɚɥɚɫɶ ɛɵ ɢ ɩɨɫɥɟ 

ɢɦɩɥɚɧɬɚɰɢɢ; 

 ɩɪɨɫɬɨɬɚ ɫɬɟɪɢɥɢɡɚɰɢɢ ɥɢɛɨ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦ ɩɟɪ ɚɬɭ ɪɚɯ, – ɥɢɛɨ ɜ 

ɷɬɢɥɟɧɨɤɫɢɞɟ, ɥɢɛɨ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɟɦ [30 ]. 

Ʉ ɥɟɬ ɨɱɧ ɚɹ ɚɞɝɟɡɢɹ – ɷɬɨ ɨɱɟɧɶ ɜɚɠɧɵɣ ɮɚɤɬɨɪ, ɢɝɪɚɸɳɢɣ ɪɨɥ ɶ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɤɚɧɟɣ ɢ ɨɪɝɚɧɨɜ, ɢ ɝɟɧɟɪɚɰɢɢ ɬɹɝ ɢ ɞɥɹ ɦɢɝɪɚɰɢɢ ɤɥɟɬɨɤ; ɨɧɚ 

ɬɚɤɠɟ ɜɚɠɧɚ ɩɪɢ ɨɩɪ ɟɞɟ ɥɟɧ ɢɢ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ 

ɢɦɩɥɚɧɬɚ. ɉɪɢ ɚɞɝɟɡɢɢ ɠɢɜɨɬɧɵɯ ɤɥɟ ɬɨɤ, ɤɥɟɬɤɢ ɫɧɚɱɚɥɚ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɤ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɛɪɚɫɵɜɚɹ ɩɫɟɜɞɨɩɨɞɢɢ. Ɂɚɬ ɟɦ ɤɥɟɬɤɢ ɪɚɫɩɥɚɫɬɵɜɚɸɬɫɹ ɢ 

ɨɛɪɚɡɭɸɬ ɮɨɤɚɥɶɧɵɟ ɤɨɧɬɚɤɬɵ. Ɉɛɟ ɫɬɚ ɞɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɨɛɫɥɟɞɨɜɚɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɤɚɦɢ ɜ ɩɨɢɫɤɚɯ ɛɟɥɤɨɜɵɯ ɥɢɝɚɧɞɨɜ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɟ ɰɢɮ ɢɱɟ ɫɤɢ ɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɥɟɬɤɚ-ɩɨɜɟɪɯɧɨɫɬɶ ɢ 

ɤɥɟɬɤɚ-ɤɥɟɬɤɚ ɩɪɨɢɫɯɨɞɹɬ ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɥɟɤɭɥ ɪɟɰ ɟɩɬ ɨɪɨ ɜ, ɢɦɟɸɳɢɯ 

ɜɧɟɤɥɟɬɨɱɧɵɣ ɞɨɦɟɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɤɢ, ɫ ɤɨɬ ɨɪɵ ɦɢ ɫɜɹɡɵɜɚɸɬɫɹ 

ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɟ ɧɚ ɦɚɬɟɪɢɚɥɟ ɢɥɢ ɜɨɞ ɨɪɚ ɫɬɜ ɨɪɢ ɦɵɟ ɛɟɥɤɢ, ɢɥɢ 

ɩɨɥɢɩɟɩɬɢɞɧɵɟ ɥɢɝɚɧɞɵ.  

 

1. 2. 1  ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 

Ʉ ɫɢɧ ɬɟɬ ɢɱɟ ɫɤɢ ɦ ɩɨɥɢɦɟɪɚɦ, ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɧɨɫɢɬɟɥɟɣ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɤɚɧɟɣ, ɨɬɧɨɫɹɬ ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɩɨɥɢɷɮɢɪɵ, 

ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɟɦ ɩɨɥ ɢɦɟ ɪɢɡ ɚɰɢ ɢ ɥɚɤɬɨɧɨɜ, ɧɚɩɪɢɦɟɪ, ɩɨɥɢɦɨɥɨɱɧɭɸ 

ɤɢɫɥɨɬɭ, ɩɨɥɢɝɥɢɤɨɥɟɜɭɸ ɤɢɫɥɨɬɭ, ɩɨɥɢɤɚɩɪɨɥɚɤɬɨɧ ɢ ɢɯ ɫɨɩɨɥɢɦɟɪɵ. 

Ȼɢɨɪɚɡɥɚɝɚɟɦɵɟ ɢɦɩɥɚɧɬɚɬɵ ɪɚɡɥɚɝɚɸɬɫɹ ɩɭɬɟɦ ɝɢɞɪɨɥɢɡɚ ɢ/ɢ ɥɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɮɟɪɦɟɧɬɨɜ, ɨɛɪɚɡɭɹ ɦɟɬɚɛɨɥɢɬɵ, ɫɨɜɦɟɫɬɢɦɵɟ ɫ ɬɤɚ ɧɹɦ ɢ, ɤɨɬɨɪɵɟ ɩɨɬɨɦ 

ɩɨɫɬɭɩɚɸɬ ɜ ɰɢɤɥɵ ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɜ ɢɥɢ ɛɟɥɤɨɜ. ȼ ɤɨɧɰɟ ɤɨɧɰɨɜ 

ɩɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ, ɬɚɤ ɢɟ ɤɚɤ ɜɨɞɚ ɢ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ (CO2) ɛɭɞɭɬ ɜɵɜ ɟɞɟ ɧɵ ɫ 

ɦɨɱɨɣ ɢɥɢ ɮɟɤɚɥɢɹɦɢ, ɢɥɢ ɜɵɞɨɯɧɭɬɵ [31]. 

ɋɟɪɶɟɡɧɵɦ ɧɟɞ ɨɫɬ ɚɬɤ ɨɦ ɬɚɤɢɯ ɩɨɥɢɦɟɪɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ 

ɪɚɡɥɨɠɟɧɢɢ, ɩɨɬ ɟɪɹ ɦɚɫɫɵ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɤɢɫɥɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɜɨɫɩɚɥɢɬɟɥɶɧɵɦ ɪɟɚɤɰɢɹɦ inviv o. 

ɉ ɟɪɜ ɵɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ ɩɨɥɭɱɚɥɢ ɩɭɬɟɦ ɦɨɞɢɮɢɤɚɰɢɢ ɛɵɬɨɜɵɯ 

ɩɥɚɫɬɢɤɨɜ, ɬɚɤ ɢɯ ɤɚɤ ɩɨɥɢɷɬɢɥɟɧ, ɩɨɥɢɭɪɟɬɚɧ ɢ ɫɢɥɢɤɨɧɨɜɵɟ ɪɟɡɢɧɵ. ɏɨɬɹ 

ɬɚɤ ɢɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ ɛɵɥɢ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ 

ɪɟɤ ɨɧɫ ɬɪɭ ɤɰɢ ɢ ɬɤɚɧɟɣ, ɨɧɢ, ɫɚɦɨ ɫɨɛɨɣ, ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɩɭɬ ɟɦ, 

ɧɟ ɪɟɡɨɪɛɢɪɭɸɬɫɹ ɢ ɧɚɜɫɟɝɞɚ ɨɫɬɚɸɬɫɹ ɜ ɬɤɚɧɢ, ɜɵɡ ɵɜɚ ɹ ɞɢɫɤɨɦɮɨɪɬ ɢ ɞɚɠɟ 

ɛɨɥɢ. ɏɨɬɹ ɬɚɤ ɨɣ ɩɨɞɯɨɞ ɢ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɩɪɢɟɦɥɟɦɵɦ, ɬɟɦ ɧɟ ɦɟɧ ɟɟ, ɫɜɨɣɫɬɜɨ 

ɛɢɨɪɚɡɪɭɲɚɟɦɨɫɬɢ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɠɟɥɚɬɟɥɶɧɵɦ. 

ɉɟɪɜɵɦɢ ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ ɛɢɨ ɪɚɡ ɥɚɝ ɚɟɦ ɵɦɢ ɩɨɥɢɦɟɪɧɵɦɢ ɧɨɫɢɬɟɥɹɦɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɜɵɫɟɜɚɧɢɹ ɤɥɟɬɨɤ ɢ ɪɟɝ ɟɧɟ ɪɚɰ ɢɢ ɬɤɚɧɟɣ, ɫɬɚɥɢ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɟɦɟɣɫɬɜɚ ɩɨɥɢ(α–ɝɢɞɪɨɤɫɢɤɢɫɥɨɬ), ɬɚɤɢɯ ɤɚɤ ɭɠɟ ɡɧɚɤɨɦɵɟ ɧɚɦ 

ɩɨɥɢ(ɦɨɥɨɱɧɚɹ ɤɢɫɥɨɬɚ) (ɉɆɄ), ɢɥɢ ɩɨɥ ɢɥɚ ɤɬɚ ɬ, ɩɨɥɢ(ɝɥɢɤɨɥɢɟɜɚɹ ɤɢɫɥɨɬɚ) 
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(ɉȽɄ), ɢɥɢ ɩɨɥɢɝɥɢɤɨɥɢɞ, ɢ ɫɨɩɨɥɢɦɟɪ ɩɨɥ ɢ(ɦ ɨɥɨ ɱɧɚ ɹ-ɫ ɨ-ɝ ɥɢɤ ɨɥɟ ɜɚɹ ɤɢɫɥɨɬɚ) 

(ɉɆȽɄ). ɉɨɥɢɦɟɪɢɡɚɰɢɸ ɩɪɨɜɨɞɹɬ ɩɨ ɦɟɬɨɞɭ ɨɬɤ ɪɵɬ ɨɝɨ ɤɨɥɶɰɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɨɪɝɚɧɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɧɚɩɪɢɦɟɪ ɨɤɬɨɚɬɚ ɨɥɨ ɜɚ. ɉȽɄ – ɷɬɨ 

ɥɢɧɟɣɧɵɣ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɩɨɥɢɷɮɢɪ, ɢɦɟ ɸɳɢ ɣ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 

ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ ɢ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɧɢɡɤɭɸ 

ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. Ɉɞɧɚɤɨ, ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ 

ɝɢɞɪɨɮɢɥɶɧɨɫɬɢ, ɨɧ ɛɵɫɬɪɨ ɪɚɡɥɚɝɚɟɬɫɹ ɜ ɜɨɞ ɟ. Ʌɚɤɬɢɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɉɆɄ – ɰɢɤ ɥɢɱ ɟɫɤ ɢɣ ɞɢɦɟɪ, ɫɭɳɟɫɬɜɭɸɳɢɣ ɜ ɜɢɞɟ ɞɜɭɯ ɨɩɬɢɱɟɫɤɢɯ 

ɢɡɨɦɟɪɨɜ, d ɢ l. ȼ ɩɪɢɪɨɞɟ ɜɫɬɪɟɱɚɟɬɫɹ l-lactide, ɚ dl-lactide ɷɬɨ ɫɢɧɬɟɬɢɱɟɫɤɚɹ 

ɫɦɟɫɶ d-lactide ɢ l-lactide [32]. Ƚɨɦɨɩɨɥɢɟɪ l-l act ide (LPLA) ɢɦɟɟɬ 

ɩɨɥɭɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ. Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢɦɟ ɸɬ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɧɚ 

ɪɚɫɬɹɠɟɧɢɟ ɢ ɧɟɛɨɥɶɲɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɭɞɥ ɢɧɟ ɧɢɟ, ɭ ɧɢɯ ɜɵɫɨɤɢɣ ɦɨɞɭɥɶ 

ɭɩɪɭɝɨɫɬɢ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɞɥɹ ɫɥɭɱɚɟɜ, ɬɪɟɛɭɸɳɢɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɥɨɠ ɟɧɧ ɨɣ ɧɚɝɪɭɡɤɢ – ɯɢɪɭɪɝɢɱɟɫɤɢɯ ɧɢɬɟɣ ɢ ɮɢɤɫɚɬɨɪɨɜ. 

ɉɨɥɢ(dl-lactide) (DL PLA) – ɚɦɨɪɮɧɵɣ ɩɨɥɢɦɟɪ ɫɨ ɫɥɭ ɱɚɣ ɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɢɡɨɦɟɪɨɜ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɦɨɠɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɪɢ ɫɬɚ ɥɥɢ ɱɟɫ ɤɢɟ ɨɛɥɚɫɬɢ. 

ɗɬɨɬ ɦɚɬɟɪɢɚɥ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɩɪɨɱɧɨɫɬɶ, ɛɨɥ ɟɟ ɜɵɫɨɤɨɟ ɭɞɥɢɧɟɧɢɟ, ɢ ɝɨɪɚɡɞɨ 

ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɞɟɝ ɪɚɞ ɚɰɢ ɢ. Poly(l-lactide) ɢɦɟɟɬ ɫɬɟɩɟɧɶ 

ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ 37%, ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚ ɜɥɟ ɧɢɹ 175-178°C ɢ ɬɟɦɩɟɪɚɬɭɪɭ 

ɫɬɟɤɥɨɜɚɧɢɹ 60-65°C. ɋɤɨɪɨɫɬɶ ɪɚɫɩɚɞɚ LPLA ɝɨɪɚɡɞɨ ɧɢɠɟ, ɱɟɦ ɭ DLPLA, 

ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ, ɱɬɨ ɩɨɥɧɚɹ ɪɟɡɨɪɛɰɢɹ ɩɪɨ ɢɫɯ ɨɞɢ ɬ ɛɨɥɟɟ ɱɟɦ ɡɚ 2 ɝɨɞɚ. 

ɋɨɩɨɥɢɦɟɪɵ l-lactide ɢ dl-lactideɞɟɥɚɸɬ ɞɥɹ ɬɨɝ ɨ, ɱɬɨɛɵ ɧɚɪɭɲɢɬɶ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɭɩɚɤɨɜɤɭ l-lactide ɢ ɭɫɤ ɨɪɢ ɬɶ ɪɚɡɥɨɠɟɧɢɟ. Ɉɛɵɱɧɨ ɷɮɢɪɧɵɟ 

ɫɜɹɡɢ ɜ ɩɨɥɢ(ɝɢɞɪɨɤɫɢ ɤɢɫ ɥɨɬ ɚɯ) ɪɚɫɳɟɩɥɹɸɬɫɹ ɩɭɬɟɦ ɝɢɞɪɨɥɢɡɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ 

ɤ ɭɦɟɧɶɲɟɧɢɸ ɦɨɥ ɟɤɭ ɥɹɪ ɧɨɝ ɨ ɜɟɫɚ ɩɨɥɢɦɟɪɚ. Ɍɚɤɨɟ ɧɚɱɚɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ 

ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɦɨɥɟɤɭɥɹɪɧɵɣ ɜɟɫ ɧɟ ɫɧɢɡɢɬɫɹ ɞɨ 500 0, ɩɨɫɥɟ 

ɱɟɝɨ ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɤɥɟɬɤɨɣ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɢ ɪɟɡɨɪɛɰɢɹ 

ɢɦɩɥɚɧɬɨɜ ɢɡ ɩɨɥɢ(ɝɢɞɪɨɤɫɢɤɢɫɥɨɬ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɟɬɤɚɦɢ ɢɦɦɭɧɧɨɣ 

ɫɢɫ ɬɟɦ ɵ, ɦɚɤɪɨɮɚɝɚɦɢ ɢ ɥɢɦɮɨɰɢɬɚɦɢ. ɋɤɨɪɨɫɬɶ ɪɚɫɩɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɞɨɫ ɬɭɩ ɨɦ ɜɨɞɵ ɤ ɷɮɢɪɧɨɣ ɫɜɹɡɢ, ɚ ɧɟ ɜɧɭɬɪɟɧɧɟɣ ɫɤɨ ɪɨɫ ɬɶɸ ɪɚɫɩɚɞɚ ɷɮɢɪɚ. 
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Ⱦɨɫɬɭɩ ɜɨɞɵ ɤ ɷɮɢɪɧɨɣ ɫɜɹɡɢ ɡɚɜ ɢɫɢ ɬ ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ ɜɥɢɹɧɢɹ ɪɹɞɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɢɦɟɪɚ: ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟ ɤɥɨ ɜɚɧ ɢɹ, ɫɬɟɩɟɧɢ ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ, 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɟɫɚ, ɝɢɞɪɨɮɨɛɧɨɫɬɢ ɦɨɧɨɦɟɪɧɨɝɨ ɡɜɟɧɚ ɢ ɪɚɡɦɟɪɚ ɨɛɪɚɡɰɚ.  

ɉȽɄ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɣ ɛɢɨɪɚɡɥɚɝɚɟɦɨɣ ɩɨɞ ɥɨɠ ɤɨɣ, ɛɥɚɝɨɞɚɪɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ, ɜ ɪɟɡ ɭɥɶ ɬɚɬ ɟ 

ɤɨɬɨɪɨɝɨ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ȼɄɆ, ɚ ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ ɪɟɚ ɤɰɢ ɹ ɫɜɨɞɢɬɫɹ ɤ 

ɦɢɧɢɦɭɦɭ. Ɉɞɧɚɤɨ, ɉȽɄ ɨɛɥɚɞɚɟɬ ɞɨɜ ɨɥɶ ɧɨ ɧɢɡɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɱɬɨ ɱɚɫɬɨ 

ɞɟɥɚɟɬ ɧɟɩ ɪɚɤ ɬɢɱ ɧɵɦ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ. ɉɆɄ – ɛɨɥ ɟɟ 

ɩɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɧɨ ɢɡ-ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɟɬɢɥɶɧɨɣ ɝɪɭɩɩɵ ɜ ɨɫɧɨɜɧɨɣ 

ɰɟɩɢ, ɨɧ ɪɚɡɥɚɝɚɟɬɫɹ ɦɟɞɥɟɧɧɟɟ. ȼ ɪɟɡ ɭɥɶ ɬɚɬ ɟ, ɢɦɩɥɚɧɬɚɬ ɞɨɥɶɲɟ ɡɚɞɟɪɠɢɜɚɟɬɫɹ 

ɜ ɪɚɧɟ, ɢ ɩɨɥɨɫɬɶ ɡɚɩ ɨɥɧ ɹɟɬ ɫɹ ɦɚɬɪɢɤɫɨɦ ɝɨɪɚɡɞɨ ɦɟɞɥɟɧɧɟɟ, ɱɬɨ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɜɨɡ ɧɢɤ ɧɨɜ ɟɧɢ ɸ ɛɨɥɟɟ ɫɢɥɶɧɨɣ ɢɦɦɭɧɧɨɣ ɪɟɚɤɰɢɢ.  

ɋɨɩɨɥɢɦɟɪɢɡɚɰɢɸ ɢɫɩɨɥɶɡɭɸɬ ɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɝɨɦɨɩɨɥɢɦɟɪ ɫɚɦ ɩɨ 

ɫɟɛ ɟ ɧɟ ɨɛɥɚɞɚɟɬ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɮɢɡɢɱɟɫɤɢɦɢ ɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. ɋɨɩɨɥɢɦɟɪɵ ɉɆɄ ɢ ɉȽɄ (ɉɅȽɄ) ɛɵɥ ɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɩɵɬɤɟ 

ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɩɨɥɢɦɟɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɥɢ ɛɵ ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ, ɱɟɦ ɉɆɄ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɚɦɨɪɮɧɭɸ ɫɬɪɭɤɬɭɪɭ. ɗɬɨ ɭɞɚɥɨɫɶ, ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɨɝɧɚɬɶ ɡɚɜɢɫɢɦɨɫɬɢ ɛɢɪɚɡɪɭɲɟɧɢɹ ɨɬ ɜɪɟɦɟɧɢ ɞɥɹ ɉɆɄ ɢ ɉȽɄ 

ɫɞɟɥɚɥɚ ɷɬɢ ɩɨɥ ɢɦɟ ɪɵ ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ Ɍɂ ɧɨɫ ɢɬɟ ɥɟɣ. Ȼɵɥɨ 

ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɤɥɟɬɤɢ ɪɚɡɦɧɨɠɚɸɬɫɹ ɢ ɜɵɞɟɥɹɸɬ ȽȺȽ ɜ ɩɨɪɢɫɬɨɣ ɫɟɬɤɟ ɉȽɄ 

ɢ ɩɟɧɚɯ ɉɆɄ. Ɉɞɧɚɤɨ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɜ ɬɟɥɟ ɛɨɥɟɟ 12 ɧɟɞ ɟɥɶ , ɉɆɄ ɢ ɉȽɄ 

ɜɵɡɵɜɚɸɬ ɜɨɫɩɚɥɢɬɟɥɶɧɭɸ ɪɟɚɤɰɢɸ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɤɢɫɥɵɯ ɩɪɨɞɭɤɬɨɜ ɪɚɫɩɚɞɚ, ɬɚɤ ɢɯ ɤɚɤ ɦɨɥɨɱɧɚɹ ɢ ɝɥɢɤɨɥɟɜɚɹ 

ɤɢɫɥɨɬɵ. 

ɉɨɥɢɤɚɩɪɨɥɚɤɬɨɧ (ɉɄɅ) – ɟɳɟ ɨɞɢɧ ɩɨɥɢɦɟɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ 

ɛɢɨɪɚɡɥɚɝɚɟɦɨɝɨ ɦɚɬ ɪɢɤ ɫɚ ɧɨɫɢɬɟɥɹ ɞɥɹ ɬɤɚɧɟɣ. ɉɄɅ – ɚɥɢɮɚɬɢɱɟɫɤɢɣ 

ɩɨɥ ɢɷɮ ɢɪ, ɪɚɡɥɚɝɚɟɦɵɣ ɩɭɬɟɦ ɝɢɞɪɨɥɢɡɚ ɩɪɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɉɧ 

ɬɚɤ ɠɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɭɲɟɧ ɩɭɬɟɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɷɪɨɡɢɢ. 

Ɏɪɚ ɝɦɟ ɧɬɵ ɉɄɅ ɫ ɧɢɡɤɢɦ ɦɨɥɟɤɭɥɹɪɧɵɦ ɜɟɫɨɦ ɩɨɝɥɨɳɚɸɬɫɹ ɦɚɤɪɨɮɚɝɚɦɢ ɢ 

ɪɚɡɥɚɝɚɸɬɫɹ ɜɧɭɬɪɢ ɤɥɟɬɨɤ. ɂɡ-ɡɚ ɞɥɢɧɧɨɝɨ ɦɟɬɢɥɟɧɨɜɨɝɨ ɫɤɟ ɥɟɬ ɚ ɉɄɅ 
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ɪɚɡɥɚɝɚɟɬɫɹ ɝɨɪɚɡɞɨ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɉɆɄ ɢ ɉȽɄ. ɉɄɅ ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ ɢ ɧɢɡɤɨɣ ɬɟɦ ɩɟɪ ɚɬɭ ɪɨɣ ɫɬɟɤɥɨɜɚɧɢɹ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ 

ɪɟɡɢɧɨɩɨɞɨɛɧɵɦ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦ ɩɟɪ ɚɬɭ ɪɟ. 

 ȼ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɢ ɩɨɥɢɦɟɪɧɵɟ ɝɢɞɪɨɝɟɥɢ, ɬɚɤ 

ɤɚɤ ɨɧɢ ɥɟɝɱɟ ɦɨɝɭɬ ɛɵɬɶ ɜɜɟɞɟɧɵ ɜ ɬɟɥɨ, ɱɟɦ ɬɜɟɪɞɵɟ ɩɨɥɢɦɟɪɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɥɢɷɬɢɥɟɧɨɤɫɢɞ (ɉɗɈ) – ɷɬɨ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɟɪ, ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɯɪɹ ɳɚ. Ɏɨɪɦɚ ɉɗɈ ɫ ɧɢɡɤɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ 

ɦɚɫɫɨɣ ɢɡɜɟɫɬɧɚ, ɤɚɤ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ (ɉɗȽ). ɉɭɬɟɦ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ, 

ɧɚɩɪɢɦɟɪ ɚɤɪɢɥɚɬɨɦ (ɉɗ Ƚ-ɞ ɢɚɤ ɪɢɥ ɚɬ), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɮɨɬɨɫɲɢɜɚɸɳɢɣɫɹ 

ɩɨɥɢɦɟɪ, ɨɛɪɚɡɭɸɳɢɣ ɬɜɟɪɞɵɣ ɝɢɞɪɨɝɟɥɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɜɟɬɚ. ȼ ɬɚɤɨɣ 

ɮɨɬɨɩɨɥɢɦɟɪ ɦɨɠ ɧɨ ɩɨɦɟɳɚɬɶ ɤɥɟɬɤɢ ɢ ɮɚɤɬɨɪɵ ɪɨɫɬɚ. 

Ɏɨɬɨɩɨɥɢɦɟɪɡɢɭɸɳɢɟɫɹ ɩɨɥɢɦɟɪɵ ɩɪɟ ɞɫɬ ɚɜɥ ɹɸɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɢɧɬɟɪɟɫ ɞɥɹ 

ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɞɯɨɞɹɬ ɞɥɹ ɡɚɞɚɱ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ, ɢ ɨɬɤɪɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɬɤɚ ɧɟɣ. ɍɜɟɥɢɱɢɜɚɹ ɦɨɥɟɤɭɥɹɪɧɵɣ 

ɜɟɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɫɟɝɦɟɧɬɚ ɉɗȽ, ɦɨɠɧɨ ɭɩɪ ɚɜɥ ɹɬɶ ɧɚɛɭɯɚɧɢɟɦ ɝɢɞɪɨɝɟɥɹ, 

ɩɨɥɭɱɚɹ ɦɚɬɟɪɢɚɥɵ ɨɬ ɬɜɟɪɞɵɯ ɞɨ ɨɱɟɧɶ ɝɢɛɤɢɯ. ɋɨɫɬɚɜ ɛɢɨɚɞɫɨɪɛɢɪɭɟɦɨɝɨ 

ɫɟɝɦɟɧɬɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɜɪɟ ɦɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɢ. ɉɗȽ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɛɟɥ ɤɚɦ ɢ. ɋɤɨɪɨɫɬɶ ɞɟɝɪɚɞɚɰɢɢ ɦɨɠɧɨ ɜɚɪɶɢɪɨɜɚɬɶ ɜ 

ɢɧɬɟɪɜɚɥɟ ɨɬ ɞɧɟ ɣ ɞɨ ɧɟɞɟɥɶ ɢ ɦɟɫɹɰɟɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ 

ɝɥɢ ɤɨɥ ɚɬɚ, ɥɚɤɬɚɬɚ ɢɥɢ ɬɪɢɦɟɬɢɥɟɧ-ɤɚɪɛɨɧɚɬɚ [33]. 

ɉɥɸɫ ɝɢɞɪɨɝɟɥɟɣ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɭɞɟɪɠɢɜɚɸɬ ɜɨɞɭ ɢ ɛɢɨɚɤɬɢɜɧɵɟ 

ɦɨɥ ɟɤɭ ɥɵ (ɮɚɤɬɨɪɵ ɪɨɫɬɚ ɢ ɬ.ɞ., ɧɟ ɢɧɚɤɬɢɜɢɪɭɹ ɢɯ). ɇɚɛɭɯɚɧɢɟ ɝɢɞɪɨɝɟɥɟɣ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɜɧɨɜɟɫɢɸ ɫ ɨɤɪɭɠɚɸɳɟɣ ɬɤɚɧɶɸ ɢ ɩɨɡɜɨɥɹɟɬ ɨɛɦɟɧ ɜɨɞɨɣ ɢ 

ɦɟɬɚɛɨɥɢɬɚɦɢ ɫ ɬɤɚɧɟɜɨɣ ɠɢɞ ɤɨɫ ɬɶɸ. ȼɹɡɤɨɭɩɭɪɝɢɟ ɫɜɨɣɫɬɜɚ, ɧɢɡɤɨɟ 

ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɠɢɞɤɨɫɬɹɦ ɞɟɥɚɸɬ 

ɢɯ ɩɨɞɯɨɞɹɳɢɦɢ ɞɥɹ ɬɤɚɧɟɜɨɣ ɢɧɠ ɟɧɟ ɪɢɢ. 

ɇɟ ɞɨɫ ɬɚɬ ɨɤ ɝɢɞɪɨɝɟɥɟɣ, ɤɚɤ ɤɥɚɫɫɚ, ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɨɛɥ ɚɞɚ ɸɬ ɫɥɚɛɨɣ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɠɟɫɬɤɨɫɬɶɸ, ɨɫɨɛɟɧɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɡɚɤɥɸɱɟɧɢɹ ɜ ɧɢɯ 

ɤɥɟɬɨɤ, ɢ ɩɪɢ ɩɨɦɟɳɟɧɢɢ ɜ ɫɪɟ ɞɭ, ɧɚ ɤɨɬɨɪɭɸ ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ. 
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ɉɨɫɤɨɥɶɤɭ ɫɭɳ ɟɫɬ ɜɭɟ ɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɝɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɬɟɧɰɢɚɥɶɧɨ 

ɦɨɠɧɨ ɢɫɩ ɨɥɶ ɡɨɜ ɚɬɶ ɜ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, ɚ ɩɭɬɟɦ ɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɟɳɟ ɛɨɥɶɲɟ ɜɚɪɢɚɧɬɨɜ, ɦɟɬ ɨɞ 

ɩɪɨɛ ɢ ɨɲɢɛɨɤ ɩɪɢ ɜɵɛɨɪɟ ɦɚɬɟɪɢɚɥɚ ɢ ɫɬɪ ɭɤɬ ɭɪɵ ɝɟɥɹ ɜɪɹɞ ɥɢ ɞɚɫɬ 

ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚ ɪɚɡ ɭɦɧ ɨɟ ɜɪɟɦɹ ɢ ɰɟɧɨɣ ɩɪɢɟɦɥɟɦɵɯ ɡɚɬɪɚɬ. 

ɉɨɬɪɟɛɭɟɬɫɹ ɪɚɰ ɢɨɧ ɚɥɶ ɧɵɣ ɩɨɞɯɨɞ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɤɚɤ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɬɚɤ ɢ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɪɨɫ ɬ ɢ ɪɚɛɨɬɭ 

ɤɥɟɬɨɤ. ȼɚɠɧɨɣ ɱɚɫɬɶɸ ɷɬɢɯ ɭɫɢɥɢɣ ɫɬɚ ɧɟɬ ɧɚɯɨɠɞɟɧɢɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ 

ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɵɦɢ, ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ, ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɦɟɯ ɚɧɢ ɱɟɫ ɤɢɦ ɢ 

ɫɜɨɣɫɬɜɚɦɢ ɝɢɞɪɨɝɟɥɟɣ ɢ ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɧɢɯ ɬɤɚɧɟɣ. 

ɉɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢ ɪɬ (ɉȼɋ) ɬɚɤɠɟ ɨɛɪɚɡɭɟɬ ɝɢɞɪɨɝɟɥɢ ɡɚ ɫɱɟ ɬ 

ɤɨɜɚɥɟɧɬɧɵɯ ɫɲɢɜɨɤ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɝɥɸɬɚɪɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ ɜ ɤɢɫ ɥɨɣ ɫɪɟɞɟ. 

Ɉɞɧɚɠɞɵ ɩɨɥɢɦɟɪɢɡɨɜɚɜɲɢɫɶ, ɨɧ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟɪ ɚɡɪ ɭɲɚ ɟɦɵ ɦ 

invivo, ɯɨɬɹ ɮɨɬɨɩɨɥɢɦɟɪɢɡɭɟɦɵɣ ɝɟɥɶ ɧɚ ɨɫɧɨɜɟ ɉȼɋ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ 

ɪɚɡɪɭɲɢɬɶ, ɛɵɥ ɨɩɢɫɚɧ. Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɉȼɋ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɨɛɪ ɚɡɭ ɟɬ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɱɧɵɣ, ɭɩɪɭɝɢɣ ɢ ɝɢɛɤɢɣ ɝɢɞɪɨɝɟɥɶ, ɢɦɟɸɳɢɣ ɦɧɨ ɠɟɫ ɬɜɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɞɥɹ ɫɜɹɡɵɜɚɧɢɹ ɩɟɩɬɢɞɨɜ, ɮɚɤɬɨɪɨɜ ɪɨɫɬɚ ɢ ɦɨɥɟɤɭɥ, 

ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɚɞɝɟɡɢɸ. Ɍɚɤ, ɫɢɧɬɟɡɢɪɨɜɚɥɢ ɝɟɥ ɶ ɢɡ ɉȼɋ, ɤɨɜɚɥɟɧɬɧɨ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɮɢɛɪɨɧɟɤɬɢɧɨɦ, ɢ ɢɡɭɱɚɥɢ ɩɪɢ ɤɪɟ ɩɥɟ ɧɢɟ ɢ ɩɪɨɥɢɮɟɪɚɰɢɸ 

ɮɢɛɪɨɛɥɚɫɬɨɜ ɧɚ ɷɬɨɣ ɦɚɬɪɢɰɟ. ɇɚ ɦɨɞ ɢɮɢ ɰɢɪ ɨɜɚ ɧɧɨ ɦ ɝɢɞɪɨɝɟɥɟ ɩɪɢɤɪɟɩɥɟɧɢɟ 

ɮɢɛɪɨɛɥɚɫɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɥɨɫɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ 

ɉȼɋ, ɚ ɩɪɨɥɢɮɟɪɚɰɢɹ ɛɵɥɚ ɚɤɬɢɜɧɟɟ, ɱɟɦ ɜ ɤɭɥɶɬɭɪɟ, ɜɵɪɚɳɟɧɧɨɣ ɧɚ 

ɩɨɥɢɫɬɢɪɨɥɟ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɉȼɋ ɜ ɝɟɥɢ ɬɪɟɛɭɸɬɫɹ ɭɫɥɨɜɢɹ ɢ 

ɪɟɚ ɝɟɧ ɬɵ, ɧɟ ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ insit u [34]. 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɟɫɹ ɩɟɩɬɢɞɵ ɧɨɜɨɝɨ ɬɢɩɚ 

ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɨɛɪɚɡɭɸɬ ɝɢɞ ɪɨɝ ɟɥɢ ɜ ɨɬɜɟɬ ɧɚ ɢɡɦɟɧɟɧɢɹ ɪɇ ɢ/ɢɥɢ ɢɨɧɧɨɣ 

ɫɢɥ ɵ. Ⱦɥɹ ɫɬɪɭɤɬɭɪɵ ɩɟɩɬɢɞɨɜ ɬɚɤɨɝɨ ɬɢɩɚ ɯɚɪɚɤɬɟɪɧɚ ɫɚɦɨɤɨɦɩɥɢɦɟɧɬɚɪɧɚɹ 

ɫɬɪ ɭɤɬ ɭɪɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɪɟɝɭɥɹɪɧɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɟɞɢɧɢɰ, ɨɛɪɚɡɨɜɚɧɧɵɯ 

ɩɨɥɨɠɢɬɟɥɶɧɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɦɢ ɨɫɬɚɬɤɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ 

ɧɚɯɨɞɹɬɫɹ ɝɢɞ ɪɨɮ ɨɛɧ ɵɟ ɨɫɬɚɬɤɢ. Ɍɚɤɢɟ ɩɟɩɬɢɞɵ ɫɚɦɨɨɪɝɚɧɢɡɭɸɬɫɹ ɩɪɢ 
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ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɹɯ ɪɇ ɢ ɢɨɧɧɨɣ ɫɢɥɵ, ɨɛɪɚɡɭɹ ȕ-ɫɤɥɚɞɤɢ, ɤɨɬɨɪɵɟ ɡɚɬ ɟɦ 

ɚɝɪɟɝɢɪɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɢɞɪɨɝɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɩɟɪɟɩɥɟɬɟɧɧɵɯ 

ɧɚɧ ɨɮɢ ɛɪɢ ɥ. ɍɧɢɤɚɥɶɧɵɦ ɫɜɨɣɫɬɜɨɦ ɷɬɢɯ ɝɢɞɪɨɝɟɥɟɣ ɹɜɥɹɟɬɫɹ ɢɯ 

ɮɢɛɪɢɥɥɹɪɧɚɹ ɦɢɤ ɪɨɫ ɬɪɭ ɤɬɭ ɪɚ, ɦɚɫɲɬɚɛ ɤɨɬɨɪɨɣ ɩɪɢɦɟɪɧɨ ɧɚ ɬɪɢ ɩɨɪɹɞɤɚ 

ɦɟɥɶɱɟ, ɱɟɦ ɭ ɩɨɥɢɦɟɪɧɵɯ ɝɢɞɪɨɝɟɥɟɣ.  

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɨɡɞɚɧɢɹ ɩɟɩ ɬɢɞ ɧɵɯ ɝɢɞɪɨɝɟɥɟɣ ɩɨɱɬɢ ɧɟ 

ɨɝɪɚɧɢɱɟɧɵ, ɩɨɫɤɨɥɶɤɭ ɦɨɠɧɨ ɜɚɪɶɢɪɨɜɚɬɶ ɩɨɫ ɥɟɞ ɨɜɚ ɬɟɥ ɶɧɨ ɫɬɶ ɢ ɫɨɫɬɚɜ 

ɜɯɨɞɹɳɢɯ ɜ ɧɟɝɨ ɩɟɩɬɢɞɨɜ. ȼ ɩɟɩ ɬɢɞ ɦɨɠɧɨ ɥɟɝɤɨ ɜɫɬɪɨɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 

ɞɨɦɟɧ, ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɥɟ ɬɨɱ ɧɨɣ ɚɞɝɟɡɢɢ RGD. 

ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɢ ɢɧɠɟɤɬɢɪɭɟɦɵɟ(ɢɧɴɟɤɰɢɨɧɧɵɟ) ɩɨɥɢɦɟɪɵ, ɬɚɤ ɤɚɤ 

ɨɧɢ ɦɨɝɭɬ ɡɚɩɨɥɧɹɬɶ ɞɟɮɟɤɬɵ ɧɟɪɟɝɭɥɹɪɧɨɣ ɮɨɪɦɵ ɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 

ɯɢɪɭɪɝɢɱɟɫɤɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ. ȼ ɢɞɟɚɥɟ ɢɧɠɟɤɬɢɪɭɟɦɵɟ ɩɨɥ ɢɦɟ ɪɵ ɞɨɥɠɧɵ 

ɩɨɥɢɦɟɪɢɡɨɜɚɬɶɫɹ insitu ɛɟɡ ɩɨɛ ɨɱɧ ɵɯ ɷɮɮɟɤɬɨɜ ɞɥɹ ɨɤɪɭɠɚɸɳɢɯ ɬɤɚɧɟɣ, ɬɚɤɢɯ 

ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɬɟɦ ɩɟɪ ɚɬɭ ɪɵ. 

 

1. 2. 2  ɉɪɢ ɪɨɞ ɧɵɟ ɛɢɨɩɨɥɢɦɟɪɵ 

ɉɪɢɪɨɞɧɵɟ ɩɨɥɢɦɟɪɵ, ɬɚɤɢɟ ɤɚɤ ɤɨɥɥɚɝɟɧ ɢ ɝɢɚɥɭɪɨɧɨɜɚɹ ɤɢɫ ɥɨɬ ɚ, 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ȼɄɆ ɢ ɨɛɥɟɝɱɚɸɬ ɩɪɢɤɪɟɩɥɟɧɢɟ ɢ ɪɨɫɬ 

ɤɥɟɬɨɤ. ɉɨɷɬɨɦɭ ɩɟɪɜɨɣ ɢɞɟɟɣ ɜ ɪɚɡ ɪɚɛ ɨɬɤ ɟ Ɍɂ ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɢɥɨɫɶ ɩɨɥɭɱɟɧɢɟ 

ɢɡɞɟɥɢɣɦɚɬ ɪɢɰ ɧɚ ɢɯ ɨɫɧɨɜɟ. 

Ʉɨɥɥɚɝɟɧɵ – ɫɚɦɵɟ ɲɢɪɨɤɨ ɪɚɫ ɩɪɨ ɫɬɪ ɚɧɟ ɧɧɵ ɟ ɛɟɥɤɢ ɜ ɨɪɝɚɧɢɡɦɟ, ɢ ɜ 

ɨɫɧɨɜɧɨɦ ɢɝɪɚɸɬ ɫɬɪ ɭɤɬ ɭɪɧ ɭɸ ɪɨɥɶ. Ʉɨɥɥɚɝɟɧ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɝɨɬɨɜɥɟɧ ɜ ɜɢɞ ɟ 

ɪɚɫɬɜɨɪɚ ɢɥɢ ɫɮɨɪɦɢɪɨɜɚɧ ɜ ɧɢɬɢ, ɝɭɛɤɢ ɢɥɢ ɝɢɞ ɪɨɝ ɟɥɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 

ɟɝɨ ɩɨɥɭɱɚɸɬ ɢɡ ɱɭɠɟɪɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ 

ɩɨɡɜɨɥɹɟɬ ɩɪɚ ɤɬɢ ɱɟɫ ɤɢ ɩɨɥɧɨɫɬɶɸ ɢɡɛɟɠɚɬɶ ɢɦɦɭɧɧɨɝɨ ɨɬɜɟɬɚ. ɉɪɢ ɤɪɟ ɩɥɟ ɧɢɟ 

ɤɥɟɬɨɤ ɤ ɤɨɥɥɚɝɟɧɭ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɛɟɥɤɨɜ ɢɧɬ ɟɝɪ ɢɧɨ ɜ, ɭɡɧɚɸɳɢɯ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɬɢɜ Arg-Gly-Asp (RGD) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ. ɉɪɢɤɪɟɩɥɟɧɢɟ ɤ 

ɷɬɨɦɭ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɫɭɛɫɬɪɚɬɭ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦ ɫɢɝɧɚɥɵ ɜɧɭɬɪɢ ɤɥɟɬɤɢ 

ɩɪɢɜɨɞɹɬ ɤ ɭɥɭ ɱɲɟ ɧɢɸ ɦɟɬɚɛɨɥɢɡɦɚ ɤɥɟɬɤɢ, ɩɪɨɥɢɮɟɪɚɰɢɢ, ɫɨɯɪɚɧɟɧɢɸ 

ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ȼɟɫɤɥɟɬɨɱɧɵɟ ɦɚɬɪɢɰɵ 
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ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɤɨɦ ɛɢɧ ɢɪɨ ɜɚɧ ɧɨɣ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɢ ɞɟɬɟɪɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɬɤɚɧɟɣ, ɛɨɝɚɬɵɯ ɤɨɥɥɚɝɟɧɨɦ, ɬɚɤ ɢɯ ɤɚɤ ɫɟɪɞɟɱɧɵɟ ɤɥɚɩɚɧɵ ɫɜɢɧɶɢ ɢɥɢ 

ɩɨɞɫɥɢɡɢɫɬɨɣ ɬɨɧɤɨɝɨ ɤɢɲ ɟɱɧ ɢɤɚ. Ɉɛɪɚɛɨɬɤɚ ɭɛɢɪɚɟɬ ɜɫɟ ɤɥɟɬɤɢ ɢ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɚɧɬɢɝɟɧɧɵɟ ɛɟɥ ɤɢ, ɨɫɬɚɟɬɫɹ ɬɨɥɶɤɨ ɤɨɥɥɚɝɟɧ ɢ ɷɥɚɫɬɢɧ ɫ 

ɧɟɛɨɥɶɲɢɦ ɤɨɥ ɢɱɟ ɫɬɜ ɨɦ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɩɨɥɢɫɚɯɚɪɢɞɨɜ ȼɄɆ. ɍ ɝɟɥɟɣ ɧɚ 

ɨɫɧɨɜɟ ɤɨɥɥɚɝɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɦɨɠɧɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɡɚ ɫɱɟɬ ɫɲɢɜɨɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɦɨɳɢ 

ɝɥɭɬɚɪɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ [35]. 

Ƚ ɥɢɤ ɨɩɪ ɨɬɟ ɢɧɵ ɦɟɠɤɥɟɬɨɱɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ – ɛɟɥɤɢ, ɫɨɞɟɪɠɚɳɢɟ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɦɢ ɧɨɤ ɢɫɥ ɨɬ, ɭɡɧɚɜɚɟɦɵɟ ɪɟɰɟɩɬɨɪɚɦɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɨɤ. ɗɬɢ ɩɨɥ ɢɩɟ ɩɬɢ ɞɧɵ ɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɱɚɫɬɨ ɜɵɫɬɭɩɚɸɬ 

ɜ ɪɨɥɢ ɫɢɝɧɚɥɨɜ ɭɡɧɚɜɚɧɢɹ ɫɚɣ ɬɨɜ ɚɞɝɟɡɢɢ ɢ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɩɟɰɢɮɢɱɧɨɫɬɶ 

ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩ ɚ ɤɥɟɬɨɤ [36]. 

Ɏɢɛɪɢɧ – ɛɟɥɨɤ, ɨɛɪɚɡɭɸɳɢɣ ɤɪɨɜɹɧɵɟ ɫɝɭ ɫɬɤ ɢ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɜ 

ɜɢɞɟ ɤɥɟɹ ɢɥɢ ɝɢɞɪɨɝɟɥɹ, ɤɨɬ ɨɪɵ ɣ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ 

ɞɨɫɬɚɜɤɭ ɮɚɤɬɨɪɨɜ ɪɨɫɬɚ, ɢ ɢɦɟ ɟɬ ɫɪɨɞɫɬɜɨ ɤ ɝɟɩɚɪɢɧɭ. Ʉ ɨɛɪɚɡɨɜɚɧɢɸ ɮɢɛɪɢɧɚ 

ɩɪɢɜɨɞɢɬ ɮɟɪ ɦɟɧ ɬɚɬ ɢɜɧ ɨɟ ɪɚɫɳɟɩɥɟɧɢɟ ɪɚɫɬɜɨɪɢɦɨɝɨ ɮɢɛɪɢɧɨɝɟɧɚ, ɛɟɥɤɚ 

ɩɥɚɡɦɵ ɤɪɨɜɢ, ɫɩɨɧɬɚɧɧɨ ɩɨɥ ɢɦɟ ɪɢɡ ɭɸɳ ɟɝɨ ɫɹ ɩɪɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɦɹɝɤɢɣ ɝɟɥ ɶ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɪɨɫɬɚ ɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɥɟɬɨɤ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɮɢɛɪɢɧɚ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɤɨɦɦɟɪɱɟɫɤɢ 

ɞɨɫ ɬɭɩ ɟɧ ɢ ɭɠɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɧɨɝɢɦɢ ɯɢɪɭɪɝɚɦɢ ɜ ɤɥɢ ɧɢɱ ɟɫɤ ɢɯ ɭɫɥɨɜɢɹɯ. 

Ɉɞɧɚɤɨ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɪɝɚɧɢɡɚɰɢɢ ɨɧ ɢɦɟɟɬ ɧɢɡɤɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ 

ɠɟɫɬɤɨɫɬɶ, ɢ ɜɪɹɞ ɥɢ ɩɨɞɨɣɞɟɬ ɬɚɦ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ 

ɧɚɝɪɭɡɤɚ[37]. 

ɉɪɨɬɟɨɝɥɢɤɚɧɵ – ɫɥɨɠɧɵɟ ɦɚɤɪɨɦɨɥɟɤɭɥɵ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫ ɬɨɢ ɬ ɢɡ 

ɫɟɪɞɰɟɜɢɧɧɨɝɨ ɛɟɥɤɚ ɫ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɤɨɜ ɚɥɟ ɧɬɧ ɨ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ 

ɥɢɧɟɣɧɵɦɢ ɩɨɥɢɫɚɯɚɪɢɞɧɵɦɢ ɰɟɩɹɦɢ, ɧɚɡɵɜɚɟɦɵɦɢ ɝɥɸɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚɦɢ 

(ȽȺȽ) [38]. ɉɪɨɬɟɨɝɥɢɤɚɧɵ, ɧɚɩɪɢɦɟɪ, ɝɢɚɥɭɪɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (ȽɄ), ɜɫɬɪɟɱɚɸɬɫɹ, 

ɤɚɤ ɜ ɤɥɟɬɤɟ, ɬɚɤ ɢ ɧɚ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ. ɗɬɢ ɦɨɥɟɤɭɥɵ ɫɩɨɫɨɛɧɵ ɚɫɫɨɰɢɢɪɨɜɚɬɶ 

ɦɟɠɞɭ ɫɨɛɨɣ, ɨɛɪɚɡɭɹ ɡɚɩɭɬɚɧɧɵɟ ɫɟɬ ɤɢ, ɭɞɟɪɠɢɜɚɸɳɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
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ɜɨɞɵ, ɨɛɥɚɞɚɸɳɢɟ ɭɩɪɭɝɨɫɬɶɸ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɥɟɝɤɨ ɞɟɮɨɪɦɢɪɭɟɦɵɟ. 

Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɭɩɪ ɭɝɢ ɦ ɫɜɨɣɫɬɜɚɦ, ɩɪɨɬɟɨɝɥɢɤɚɧɵ ɨɪɝɚɧɢɡɭɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, 

ɜ ɤɨɬɨɪɨɦ ɤɥɟɬɤɢ ɦɨɝ ɭɬ ɞɜɢɝɚɬɶɫɹ, ɩɪɨɯɨɞɢɬɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ, ɚ ɬɚɤɠɟ 

ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɣ ɦɚɬ ɪɢɤ ɫ. 

Ƚ Ʉ – ɬɚɤɠɟ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɤɨɦ ɩɨɧ ɟɧɬ ɨɜ ȼɄɆ, ɫɩɟɰɢɮɢɱɧɨ ɫɜɹɡɵɜɚɟɬ 

ɛɟɥɤɢ ȼɄɆ ɢ ɛɟɥɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɨɤ. Ƚɢɚɥɭɪɨɧɚɧ ɨɤɚɡɵɜɚɟɬ 

ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɧɚ ɫɟɤ ɪɟɰ ɢɸ ɦɚɬɪɢɤɫɚ ɤɥɟɬɤɚɦɢ. ɇɟɞɚɜɧɨ ɨɩɢɫɚɥɢ 

ɫɢɧɬɟɡ ɝɢɚɥɭɪɨɧɚɧɚ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɟɬ ɚɤɪ ɢɥɚ ɬɨɦ, ɫɩɨɫɨɛɧɨɝɨ ɩɪɢ 

ɫɦɟɲɢɜɚɧɢɢ ɫ ɮɨɬɨɢɧɢɰɢɚɬɨɪɨɦ insitu ɨɛɪɚɡɨɜɵɜɚɬɶ ɫɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɥɶ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɜɟɬɚ. ɉɨ ɫɜɨɢɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɢ ɫɩɨɫɨɛɧɨɫɬɢ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɪɨɫ ɬ ɤɥɟɬɨɤ ɢ ɫɟɤɪɟɰɢɸ ɦɚɬɪɢɤɫɚ invit ro ɬɚɤɨɣ ɝɢɞɪɨɝɟɥɶ ɛɵɥ 

ɫɯɨɞɟɧ ɫ ɞɪɭɝɢɦɢ ɛɢɨ ɩɨɥ ɢɦɟ ɪɚɦ ɢ. ɋɜɨɣɫɬɜɚ ɝɢɚɥɭɪɨɧɚɧɨɜɵɯ ɝɢɞɪɨɝɟɥɟɣ 

ɦɨɠɧɨ ɥɟɝɤɨ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ, ɦɟɧɹɹ ɤɨɥ ɢɱɟ ɫɬɜ ɨ ɝɢɚɥɭɪɨɧɚɧɚ, ɫɬɟɩɟɧɶ 

ɦɨɞɢɮɢɤɚɰɢɢ (ɦɟɬɚɤɪɢɥɢɪɨɜɚɧɢɹ), ɩɥɨɬɧɨɫɬɶ ɫɲɢɜɤɢ, ɯɢɦɢɱɟɫɤɭɸ ɩɪɢ ɪɨɞ ɭ 

ɦɨɞɢɮɢɤɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɤɨɦ ɩɨɧ ɟɧɬ, ɧɚɩɪɢɦɟɪ, ɩɟɩɬɢɞɨɜ ɤɥɟɬɨɱɧɨɣ ɚɞɝɟɡɢɢ, ɫɨɞɟɪɠɚɳɢɯ RGD ɢ 

ɮɚɤɬɨɪɵ ɪɨɫɬɚ [39]. 

Ⱥɥɶɝɢɧɚɬɵ – ɷɬɨ ɩɨɥɢɫɚɯɚɪɢɞɵ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɦɨɪɫɤɢɯ ɜɨɞɨɪɨɫɥɟɣ ɢ 

ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɤ ɫɟɦɟɣɫɬɜɭ ɥɢɧɟɣɧɵɯ ɫɨɩ ɨɥɢ ɦɟɪ ɨɜ ɦɚɧɧɭɪɨɧɨɜɨɣ ɢ 

ɝɭɥɭɪɨɧɨɜɨɣ ɤɢɫɥɨɬ. ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ ɧɢɦ ɞɜɭɯɜɚɥɟɧɬɧɵɯ ɤɚɬɢɨɧɨɜ, 

ɧɚɩɪɢɦɟɪ, ɤɚɥɶɰɢɹ, ɚɥɶɝɢɧɚɬɵ ɨɛɪɚɡɭɸɬ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɝɢɞ ɪɨɝ ɟɥɶ. Ɂɚ 

ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɟ ɜ ɚɥɶɝɢɧɚɬɚɯ ɨɬɜɟɱɚɸɬ ɢɨɧɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɩɨɷ ɬɨɦ ɭ ɨɧɨ 

ɩɨɥɧɨɫɬɶɸ ɨɛɪɚɬɢɦɨ ɩɪɢ ɯɟɥɚɬɢɪɨɜɚɧɢɢ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɤɚɬɢɨɧɚ, 

ɢɫɩ ɨɥɶ ɡɭɟ ɦɨɝ ɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɟɥɹ. Ⱥɥɶɝɢɧɚɬɵ ɬɚɤɠɟ ɢɫɩ ɨɥɶ ɡɭɸ ɬ ɜ ɤɚɱɟɫɬɜɟ 

ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɟɪɟɫɚɞɤɢ ɤɥɟɬɨɤ ɪɚɡɥɢɱɧɵɯ ɬɢɩ ɨɜ.Ʉ ɩɥɸɫɚɦ ɚɥɶɝɢɧɚɬɧɵɯ 

ɝɢɞɪɨɝɟɥɟɣ ɨɬɧɨɫɹɬɫɹ ɧɟɬɨɤɫɢɱɧɨɫɬɶ, ɩɪɨ ɫɬɨ ɬɚ ɜ ɨɛɪɚɳɟɧɢɢ ɢ ɦɢɧɢɦɚɥɶɧɚɹ 

ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ ɫɨ ɫɬɨ ɪɨɧ ɵ ɨɪɝɚɧɢɡɦɚ. Ⱥɥɶɝɢɧɚɬɵ ɞɚɸɬ ɦɢɧɢɦɚɥɶɧɵɣ 

ɢɦɦɭɧɧɵɣ ɨɬɜɟɬ, ɯɨɬ ɹ ɜ ɫɥɭɱɚɟ ɩɪɢɫɭɬɫɬɜɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɩɪɢɦɟɫɟɣ ɜɨɡ ɦɨɠ ɧɨ 

ɪɚɡɜɢɬɢɟ ɢɦɦɭɧɧɵɯ ɪɟɚɤɰɢɣ ɢ ɪɚɡɪɚɫɬɚɧɢɟ ɮɢɛ ɪɨɡ ɧɨɣ ɬɤɚɧɢ. Ʉɚɤ ɢ ɭ 

ɛɨɥɶɲɢɧɫɬɜɚ ɝɢɞɪɨɝɟɥɟɣ, ɢɯ ɦɟɯɚɧɢɱɟɫɤɚɹ ɠɟɫɬɤɨɫɬɶ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɡɚɞɚɱ, ɜ 
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ɤɨɬɨɪɵɯ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟ ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɢ, ɢɥɢ ɞɥɹ ɢɦɩɥɚɧɬɚɰɢɢ 

ɩɨɫ ɥɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ invitro ɢ invivo ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɧɟɞɟɥɶ, ɧɨ ɜ ɫɪɟɞɚɯ 

ɫ ɛɨɥɶɲɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɧɚɩɪɢɦɟɪ, ɜ ɧɟɫɭɳɢɯ ɧɚɝɪɭɡɤɭ ɫɭɫɬɚɜɚɯ ɢɯ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɜɥ ɹɸɬ ɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦɢ.  

ɂɦɟɸɬɫɹ ɪɚɛɨɬɵ, ɝɞɟ ɢɡɭɱɚɥɢ ɦɨɞ ɢɮɢ ɤɚɰ ɢɢ ɚɥɶɝɢɧɚɬɚ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɢɥɢ ɛɵ ɛɨɥɟɟ ɬɨɱɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ 

ɫɤɨɪɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ. Ȼɵɥɢ ɢɫɩ ɪɨɛ ɨɜɚ ɧɵ [40] ɬɚɤɢɟ ɫɬɪɚɬɟɝɢɢ, ɤɚɤ ɩɨɞɛɨɪ 

ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɩɨɥ ɢɦɟ ɪɧɵ ɯ ɰɟɩɟɣ, ɨɛɪɚɡɭɸɳɢɯ ɝɢɞɪɨɝɟɥɶ, ɱɚɫɬɢɱɧɨɟ 

ɨɤɢɫɥɟɧɢɟ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɨɥɢɫɚɯɚɪɢɞɧɨɣ ɰɟɩɢ ɬɨɱɟɤ, ɝɞɟ ɜɨɡɦɨɠɟɧ 

ɝɢɞɪɨɥɢɡ, ɢ ɮɭɧ ɤɰɢ ɨɧɚ ɥɢɡ ɚɰɢ ɹ ɨɫɬɚɬɤɨɜ ɜ ɩɨɥɢɫɚɯɚɪɢɞɧɨɣ ɰɟɩɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɤɨɜɚɥɟɧɬɧɵɯ ɫɲɢ ɜɨɤ ɢ ɩɪɢɞɚɧɢɹ ɦɚɬɟɪɢɚɥɭ ɛɨɥɟɟ ɩɪɟɞɫɤɚɡɭɟɦɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤɢɧɟɬɢɤɢ ɪɚɡɥɨɠɟɧɢɹ. 

 

1. 2. 2. 1  ɉɨɥɢɝɢɞɪɨɤɫɢɚɥɤɚɧɨɚɬɵ (ɉȽȺ) 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ ɧɚɢ ɥɭɱ ɲɢɣ ɛɢɨɪɚɡɥɚɝɚɟɦɵɣ ɩɨɥɢɦɟɪ ɞɥɹ 

ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ ɰɟɥɟɣ ɦɨɠɧɨ ɛɭɞ ɟɬ ɩɨɥɭɱɢɬɶ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ 

ɛɢɨɦɚɬɟɪɢɚɥɨɜ, ɫɨɱɟɬɚɸɳɢɯ ɜ ɫɟɛ ɟ ɩɨɥɟɡɧɵɟ ɫɜɨɣɫɬɜɚ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ 

ɩɪɢɪɨɞɧɵɯ ɩɨɥɢɦɟɪɨɜ. Ɍɚɤɢɟ ɩɨɥ ɢɦɟ ɪɵ ɦɨɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɜɢɞɟ ɢ ɦɟɧɹɬɶ ɢɯ ɫɜɨɣɫɬɜɚ, ɩɨɞɛɢɪɚɹ ɫɢɧɬɟɬɢɱɟɫɤɭɸ ɤɨɦɩɨɧɟɧɬɭ, ɦɟɬɨɞ 

ɨɛɪɚɛɨɬɤɢ, ɜɫɬɪɚɢɜɚɧɢɹ ɞɨɩ ɨɥɧ ɢɬɟ ɥɶɧ ɵɯ ɢ ɭɫɢɥɢɜɚɸɳɢɯ ɤɨɦɩɨɧɟɧɬ[41]. 

Ɉɞɢɧ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɤɥɚ ɫɫɨ ɜ ɩɨɥɢɦɟɪɨɜ – ɉȽȺ – ɛɢɨɫɨɜɦɟɫɬɢɦɵɟ ɢ 

ɛɢɨɞɟɝɪɚɞɢɪɭɟɦɵɟ ɩɨɥ ɢɷɮ ɢɪɵ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɜɚɪɶɢɪɨɜɚɬɶɫɹ [42, 43]. Ȼɥɚɝɨɞɚɪɹ ɫɜɨ ɢɦ ɰɟɧɧɵɦ ɫɜɨɣɫɬɜɚɦ, ɉȽȺ ɩɟɪɫɩɟɤɬɢɜɧɵ 

ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡ ɥɢɱ ɧɵɯ ɫɮɟɪɚɯ – ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɞɢɰɢɧɟ ɢ ɮɚɪ ɦɚɤ ɨɥɨ ɝɢɢ. 

ɂɫ ɫɥɟ ɞɨɜ ɚɧɢ ɹ ɉȽȺ ɚɤɬɢɜɧɨ ɜɟɞɭɬɫɹ ɜ ɋɒȺ, ɋɤɚɧɞɢɧɚɜɢɢ ɢ ȿɜɪ ɨɩɟ, 

Ɋɨɫɫɢɢ, əɩɨɧɢɢ, Ʉɢɬɚɟ, Ƚɟɪɦɚɧɢɢ ɢ Ƚɨɥɥɚɧɞɢɢ. ȼ ɧɚɫ ɬɨɹ ɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ 

ɫɜɵɲɟ 100 ɪɚɡɥɢɱɧɵɯ ɉȽȺ. 

ɉȽȺ ɩɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɫɯɨɞɧɵ ɫ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɦɢ 

ɫɢɧ ɬɟɬ ɢɱɟ ɫɤɢ ɦɢ ɩɨɥɢɦɟɪɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɩɨɥɢɷɬɢɥɟɧ. Ɉɞɧɚɤɨ ɉȽȺ ɨɛɥɚɞɚɸɬ 
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ɨɩɬ ɢɱɟ ɫɤɨ ɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɷɮɮɟɤɬɨɦ, ɛɢɨɪɚɡɪɭɲɚɟɦɨɫɬɶɸ ɢ ɛɢɨ ɫɨɜ ɦɟɫ ɬɢɦ ɨɫɬ ɶɸ [44]. ɉȽȺ ɲɢɪɨɤɨ 

ɜɚɪɶɢɪɭɸɬ ɩɨ ɫɬɪ ɭɤɬ ɭɪɟ ɢ ɫɜɨɣɫɬɜɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɨɥɨɝɨ-

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɢɤ ɪɨɨ ɪɝɚ ɧɢɡ ɦɨɜ -ɩɪ ɨɞɭ ɰɟɧ ɬɨɜ, ɭɫɥɨɜɢɣ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɢ ɬɢɩɚ ɭɝɥɟɪɨɞɧɨɝɨ ɫɭɛɫɬɪɚɬɚ, ɱɬɨ ɩɨɡ ɜɨɥ ɹɟɬ ɢɦɟɬɶ ɰɟɥɵɣ 

ɫɩɟɤɬɪ ɦɚɬɟɪɢɚɥɨɜ ɨɞɧɨɣ ɝɪɭɩɩɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞ ɚɱ. 

 Ȼɥɚ ɝɨɞ ɚɪɹ ɥɢɧɟɣɧɨɣ ɫɬɪɭɤɬɭɪɟ ɦɨɥɟɤɭɥ ɉȽȺ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥ ɭɱɚ ɬɶ ɢɡ ɧɢɯ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɢɡɞɟɥɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 

ɬɟɪɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɩɟɪɟɪɚɛɨɬɤɚ ɛɨɥɶɲɢɧɫɬɜɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɧɚɫ ɬɨɹ ɳɟɟ ɜɪɟɦɹ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɥɚɫɬɢɤɨɜ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɞɨɛɚɜɨɤ. 

ɋɜɨɣɫɬɜɚ ɉȽȺ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɫɬɪɨɟɧɢɟɦ ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɡɚɜɢɫɹɬ ɨɬ 

ɫɬɪɨɟɧɢɹ ɛɨɤɨɜɵɯ ɝɪɭɩɩ ɜ ɩɨɥɢɦɟɪɧɨɣ ɰɟɩɢ, ɚ ɬɚɤ ɠɟ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 

ɷɮɢɪɧɵɦɢ ɫɜɹɡɹɦɢ ɜ ɦɨɥɟɤɭɥɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɉȽȺ ɫ ɤɨɪɨɬɤɢɦɢ ɛɨɤɨɜɵɦɢ 

ɝɪɭɩɩɚɦɢ ɛɨɥɟɟ ɤɪɢ ɫɬɚ ɥɥɢɱɧɵ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɉȽȺ ɫ ɞɥɢɧɧɵɦɢ ɛɨɤ ɨɜɵ ɦɢ 

ɝɪɭɩɩɚɦɢ ɹɜɥɹɸɬɫɹ ɷɥɚɫɬɨɦɟɪɚɦɢ [45]. 

ɉɟɪɜɵɦ ɫɪɟɞɢ ɜɵɞɟɥɟɧɧɵɯ ɢ ɧɚɢ ɛɨɥ ɟɟ ɩɨɥɧɨ ɢɡɭɱɟɧɧɵɦ ɉȽȺ ɹɜɥɹɟɬɫɹ 

ɉ3ȽȻ. ɗɬɨ ɝɨɦɨɩɨɥɢɦɟɪ D(-)-3--ɨɤɫɢɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ, ɢɡɨɬɚɤɬɢɱɟɫɤɢɣ 

ɩɨɥɢɷɮɢɪ ɫ ɪɟɝ ɭɥɹ ɪɧɵ ɦɢ, ɩɨɜɬɨɪɹɸɳɢɦɢ ɟɞɢɧɢɰɚɦɢ.ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɥɨɠɧɵɯ 

ɫɢɧ ɬɟɬ ɢɱɟ ɫɤɢ ɯ ɩɨɥɢɷɮɢɪɨɜ, ɉ3ȽȻ – ɷɬɨ ɨɩɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ ɩɨɥ ɢɦɟ ɪ, ɤɨɬɨɪɵɣ 

ɨɛɪɚɡɭɟɬ ɫɩɢɪɚɥɢ ɜ ɪɚɫɬɜɨɪɟ. Ɉɧ ɩɪɟ ɞɫɬ ɚɜɥ ɹɟɬ ɫɨɛɨɣ ɛɟɫɰɜɟɬɧɨɟ 

ɩɨɥɭɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɝɢɞɪɨɮɨɛɧɨɟ ɜɟɳɟɫɬɜɨ. ɉɥɨɬɧɨɫɬɶ ɚɦɨɪɮɧɨɣ ɮɚɡ ɵ ɉ3ȽȻ 

ɫɨɫɬɚɜɥɹɟɬ 1.177 ɝ/ɫɦ3, ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ – 1.2 3–1 .26 ɝ/ɫɦ3, ɩɪɢ ɷɬɨɦ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ ɮɚɡɚ ɞɨɦɢɧɢɪɭɟɬ ɧɚɞ ɚɦɨ ɪɮɧ ɨɣ. 

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɞɭɰɟɧɬɚ, ɭɫɥɨɜɢɣ ɛɢɨɫɢɧɬɟɡɚ, ɚ 

ɬɚɤɠɟ ɦɟɬɨɞɚ ɷɤɫɬɪɚɤɰɢɢ ɩɨɥɢɦɟɪɚ ɢɡ ɛɢɨɦɚɫɫɵ ɢ ɩɪɢ ɦɟɧ ɹɟɦ ɵɯ ɩɪɢ ɷɬɨɦ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɉ3ȽȻɦɨɠ ɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ 

ɞɨ ɦɢɥɥɢɨɧɨɜ ɞɚɥ ɶɬɨ ɧ ɫ ɩɨɥɢɞɢɫɩɟɪɫɢɟɣ ɨɬ 2.3 ɞɨ 3.2. Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫ ɫɚ 

ɩɨɥɢɦɟɪɚ ɨɩɪɟɞɟɥɹɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ 
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ɩɟɪɟɪɚɛɨɬɤɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɉ(3 ȽȻ) ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɟɫɥɢ ɟɝɨ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧ ɟɟ 400 000 Da, ɬɚɤ, 

ɩɪɢ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪ ɚɦɟ ɬɪɚ (Мw) – 200 000 Da, ɩɨɥɢɦɟɪ ɨɱɟ ɧɶ ɯɪɭɩɤɢɣ. 

Ƚɨɦɨɝɟɧɧɵɣ ɉ3ȽȻ ɩɨ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɫɯɨɞɟɧ ɫ ɩɨɥɢɩɪɨɩɢɥɟɧɨɦ 

ɢ ɩɨɥɢɫɬɟɪɢɧɨɦ, ɨɞɧɚɤɨ ɨɛɥɚɞɚɟɬ ɥɭɱɲɢɦɢ ɝɚɡɨɛɚɪɶɟɪɧɵɦɢ ɫɜɨ ɣɫɬ ɜɚɦ ɢ 

(ɧɚɩɪɢɦɟɪ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɢɫɥɨɪɨɞɭ) ɢ ɛɨɥɶɲɟɣ ɭɫɬ  ɨɣɱ ɢɜɨ ɫɬɶ ɸ ɤ 

ɭɥɶɬɪɚɮɢɨɥɟɬɭ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɚɤɠɟ ɯɨɪɨɲɟɣ ɜɨɞɨɫɬɨɣɤɨɫɬɶɸ ɢ 

ɬɟɩ ɥɨɭ ɫɬɨ ɣɱɢ ɜɨɫ ɬɶɸ. ɉɨ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɉ3ȽȻ ɚɧɚɥɨɝɢɱɟɧ 

ɩɨɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɭ, ɨɞɧ ɚɤɨ, ɨɧ ɦɟɧɟɟ ɝɢɞɪɨɮɨɛɧɵɣ. 

ȼɬɨɪɵɦ ɩɨ ɢɡɭɱɟɧɧɨɫɬɢ ɉȽȺ ɹɜɥɹɟɬɫɹ ɫɨɩ ɨɥɢ ɦɟɪ ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ ɫ 

ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬɨɦ (ɉ3ȽȻ/3Ƚȼ). Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɉ3 ȽȻ/ 3Ƚȼ  ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɤɥɸɱɟɧɢɹ 3Ƚȼ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦ ɟɧɹ ɸɬɫ ɹ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ 

ɨɤɫɢɜɚɥɟɪɚɬɚ ɦɚɬɟɪɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɟɟ ɤɪɢ ɫɬɚ ɥɥɢ ɱɧɵ ɦ ɢ ɛɨɥɟɟ ɷɥɚɫɬɢɱɧɵɦ, 

ɫɧɢɠɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ (Тɩ ɥ) ɢ ɞɟɝɪɚɞɚɰɢɢ (Тɞɟɝɪ).ɑɟɬɤɨɣ 

ɫɜɹɡɢ ɦɟɠɞɭ ɯɢɦ ɢɱɟ ɫɤɢ ɦ ɫɨɫɬɚɜɨɦ ɉȽȺ ɢ ɜɟɥɢɱɢɧɨɣ Mw ɧɟ ɭɫɬ ɚɧɨ ɜɥɟ ɧɨ. 

 Ɉɞɧ ɨ ɢɡ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɫɜɨɣɫɬɜ ɉȽȺ – ɢɯ ɫɩɨ ɫɨɛ ɧɨɫ ɬɶ ɪɚɡɪɭɲɚɬɶɫɹ ɞɨ 

ɤɨɧɟɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟ ɞɚɯ. ɉȽȺ ɦɨɝɭɬ 

ɪɚɡɪɭɲɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɞ ɜɨɡ ɞɟɣ ɫɬɜ ɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɤɢɫɥɨɬɧɨɝɨ ɢ ɳɟɥ ɨɱɧ ɨɝɨ ɝɢɞɪɨɥɢɡɚ, ɚ ɬɚɤɠɟ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɩɭɬɟɦ, ɩɨɞ 

ɜɨɡ ɞɟɣ ɫɬɜ ɢɟɦ ɮɟɪɦɟɧɬɨɜ – ɞɟɩɨɥɢɦɟɪɚɡ. ɉɪɢ ɬɟɪɦɚɥɶɧɨɦ ɪɚɡɥɨɠɟɧɢɢ 

ɩɪɨ ɢɫɯ ɨɞɢ ɬ ɫɥɭɱɚɣɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɥɢɦɟɪɚ. ɉɪɢ ɝɢɞɪɨɥɢɡɟ ɉȽȺ ɪɚɡɥɚɝɚɸɬɫɹ, 

ɤɚɤ ɨɛɵɱɧɵɟ ɷɮɢɪɵ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɞɟɝɪɚɞɚɰɢɹ ɉȽȺ ɩɪɨɢɫɯɨɞɢɬ 

ɝɢɞ ɪɨɥ ɢɬɢ ɱɟɫ ɤɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɟɩɨɥɢɦɟɪɚɡ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ 

ɮɟɪɦɟɧɬɨɜ ɤɪɨ ɜɢ ɢ ɬɤɚɧɟɣ ɜɵɫɲɢɯ ɠɢɜɨɬɧɵɯ [46].  

ɋɪɟɞɢ ɩɪɨ ɞɭɤ ɬɨɜ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɉȽȺ – ɦɨɧɨɦɟɪɵ (ɧɚɩɪɢɦɟɪ, 

ɭ Comamonassp., Al. eut rop hus), ɞɢɦɟɪɵ (P. fluorescens) ɢɥɢ ɫɦɟɫɶ ɨɥɢ ɝɨɦ ɟɪɨ ɜ, 

ɪɚɡɪɭɲɚɸɳɢɯɫɹ ɞɨ ɦɨɧɨɦɟɪɨɜ ɨɥɢɝɨɦɟɪɧɵɦɢ ɝɢɞɪɨɥɚɡɚɦɢ. 

ɉɪɨɰɟɫɫ ɛɢɨɞɟɫɬɪɭɤɰɢɢ ɉȽȺ invivo ɞɥɢɬɟɥɟɧ. ɉɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɫ 

ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɢɦɢ ɫɤɨɪɨɫɬɹɦɢ, ɩɨɜɟɪɯɧɨɫɬɧɨ, ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɝɪɭɛɵɯ 

ɞɟɮ ɟɤɬ ɨɜ ɢ ɪɟɡɤɨɣ ɩɨɬɟɪɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɚɱɟɫɬɜ ɢɡɞɟɥɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɰɟɧɧɵɦ 
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ɫɜɨɣɫɬɜɨɦ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɟɝɪɚɞɚɰɢɹ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɉȽȺ ɜ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟ ɞɚɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɝɭɦɨɪɚɥɶɧɨɦɭ ɢ ɤɥɟɬɨɱɧɨɦɭ ɩɭɬɢ ɫ 

ɚɤɬ ɢɜɧ ɵɦ ɭɱɚɫɬɢɟɦ ɦɚɤɪɨɮɚɝɨɜ ɢ ɝɢɝɚɧɬɫɤɢɯ ɤɥɟɬɨɤ ɢɧɨɪɨɞɧɵɯ ɬɟɥ. ɋɤɨɪɨɫɬɶ 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɫɨɩɨɥɢɦɟɪɧɵɯ ɉȽȺ ɜɵɲɟ ɩɨ ɫɪɚ ɜɧɟ ɧɢɸ ɫ ɝɨɦɨɩɨɥɢɦɟɪɨɦ. 

ȼ ɪɚɛɨɬɟ [47] ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɞɟɝɪɚɞɚɰɢɹ ɨɛɪ ɚɡɰ ɨɜ ɉȽȺ ɩɪɢ ɩɨɞɤɨɠɧɨɣ 

ɢɦɩɥɚɧɬɚɰɢɢ. ɑɟɪɟɡ 40 ɧɟɞɟɥɶ ɦɚɫ ɫɚ ɢɦɩɥɚɧɬɚɬɨɜ ɛɵɥɚ ɢɡɦɟɪɟɧɚ ɢ 

ɫɨɩɨɫɬɚɜɥɟɧɚ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɢɧɬ ɚɤɬ ɧɵɦ ɢ ɨɛɪɚɡɰɚɦɢ. ɋɪɟɞɧɹɹ ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ 

ɞɜɭɯ ɢɦɩ ɥɚɧ ɬɚɬ ɨɜ ɫɨɫɬɚɜɢɥɚ 68000 ɢ 6500 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ – 137000, 

ɫɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ – 31000 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ – 58000. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɢ ɝɥɭɛɢɧɧɚɹ ɞɟɝɪɚɞɚɰɢɢ, ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜ ɨɞ: ɞɟɝɪɚɞɚɰɢɹ ɧɨɫɢɬ ɝɨɦɨɝɟɧɧɵɣ 

ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. 

ɉɟɪɜɨɫɬɟɩɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɞɥɹ ɦɚɬ ɟɪɢ ɚɥɨ ɜ ɦɟɞɢɰɢɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ. Ƚɨɦɨɩɨɥɢɦɟɪ ȕ-ɨɤɫɢɦɚɫɥɹɧɨɣ ɤɢɫ ɥɨɬ ɵ ɨɛɥɚɞɚɟɬ 

ɢɞɟɚɥɶɧɨɣ ɛɢɫɨɜɦɟɫɬɢɦɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɫɚɦ ɩɨɥɢɦɟɪ ɢ ɩɪɨɞɭɤɬɵ ɟɝɨ ɪɚɫɩɚɞɚ 

ɹɜɥɹɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɦɟɬɚɛɨɥɢɬɚɦɢ ɤɥɟɬɨɤ ɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɤɪɨɜɢ ɢ 

ɬɤɚɧɹɯ [48].  

ɉɪɨ ɜɨɞ ɹɬɫ ɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɜɵɹɫɧɟɧɢɹ ɫɬɟɩɟɧɢ ɛɢɨ ɫɨɜ ɦɟɫ ɬɢɦ ɨɫɬ ɢ 

ɞɪɭɝɢɯ ɦɨɧɨɦɟɪɨɜ ɉȽȺ. ɍɠɟ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡ ɭɥɶ ɬɚɬ ɵ ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɩɨɥɢɦɟɪɨɜ ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ ɢ ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬɚ, 

ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɤɭɥɶɬɭɪɚɯ ɠɢɜɨɬɧɵɯ ɤɥɟɬɨɤ invitro, ɚ ɬɚɤɠɟ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɠɢɜɨɬɧɵɯ inviv о, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ 

ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɪɟɚ ɤɰɢ ɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬɚ ɜ ɉȽȺ. 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɪɟɚɤɰɢɹ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ ɧɚ ɢɦɩ ɥɚɧ ɬɚɬ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ 

ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɬɚɤɠɟ ɢ ɨɬ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɢɡɞɟɥɢɣ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɜ ɟɪɯ ɧɨɫ ɬɢ ɢ ɦɟɬɨɞɨɜ ɟɟ ɨɛɪɚɛɨɬɤɢ, ɫɬɟɩɟɧɢ ɯɢɦɢɱɟɫɤɨɣ 

ɱɢɫɬɨɬɵ ɦɚɬ ɟɪɢ ɚɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɛɨɥɟɟ ɩɨɥɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

 

 

1. 2. 2. 2  Ȼɚɤɬɟɪɢɚɥɶɧɚɹ ɰɟɥɥɸɥɨɡɚ (Ȼɐ) 
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ɐɟɥɥɸɥɨɡɚ ɹɜɥ ɹɟɬ ɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɛɢɨɩɨɥɢɦɟɪɨɦ ɧɚ Ɂɟɦɥɟ 

[49], ɹɜɥɹɹɫɶ ɨɫɧ ɨɜɧ ɵɦ ɫɬɪɭɤɬɭɪɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɪɚɫɬɟɧɢɣ. 

Ɋɚɫɬɢɬɟɥɶɧɚɹ ɰɟɥɥɸɥɨɡɚ ɲɢɪ ɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɛɭɦɚɠɧɵɯ, ɬɟɤɫɬɢɥɶɧɵɯ ɢ 

ɰɟɥɥɸɥɨɡɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ. Ɍɚɤ ɠɟ ɰɟɥɥɸɥɨɡɚ ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɧɟɤɨɬɨɪɵɦɢ 

ɨɤɟɚɧɢɱɟɫɤɢɦɢ ɠɢɜɨɬɧɵɦɢ (ɬɭɧɢɤɚɬɵ), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝ ɨ ɧɚɡɵɜɚɟɬɫɹ ɬɭɧɢɰɢɧɨɦ. 

Ⱦɪɭɝɢɦ ɢɫɬɨɱɧɢɤɨɦ ɰɟɥɥɸɥɨɡɵ ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɫɢɧ ɬɟɡ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɨɪɨɫɥɟɣ, ɝɪɢɛɨɜ ɢ ɛɚɤɬɟɪɢɣ ɪɚɡɥɢɱɧɵɯ ɬɚɤ ɫɨɧ ɨɜ 

Agrobacterium, Sarcina, Rhi zob ium ɢ Glucoacetobacter (ɪɚɧɟɟ Acetobacter). 

ȼɩɟɪɜɵɟ ɨ Ȼɐ ɤɚɤ ɨ ɩɪɨɞɭɤɬɟ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɜ 188 6 ɝɨɞɭ 

ɫɨɨɛɳɢɥ Ȼɪɚɭɧ, ɨɩɢɫɚɜ ɛɚɤɬɟɪɢɢ Bacteriumxylinum. ɉɨɡɞɧɟɟ ɨɪɝɚɧɢɡɦ ɛɵɥ 

ɩɟɪɟɢɦɟɧɨɜɚɧ ɜ Ace tob act erxylinum, Gluconacetobacterxylinus; ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɨɬɧɟɫɟɧ ɤ Kom aga tae iba cte rmedellinensis. ɗɬɨɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɢɡɭ ɱɚɟ ɦɵɦ ɩɪɨɞɭɰɟɧɬɨɦ Ȼɐ ɢɡ-ɡɚ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɯ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɭɝɥ ɟɪɨ ɞɚ.  

Ȼɐ ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɜ ɜɢɞɟ ɥɟɧɬɵ, ɤɨɬɨɪɚɹ ɨɬɯɨɞɢɬ ɨɬ ɩɨɥɸɫɚ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɤɥɟɬɤɢ. Ʌɟɧɬɚ ɭɞɥ ɢɧɹ ɟɬɫ ɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 2 ~ ɦ/ɦɢɧ. Ɉɞɧɚ ɤɥɟ ɬɤɚ 

G. xylinus ɫɢɧɬɟɡɢɪɭɟɬ ɥɟɧɬɭ, ɫɨɫ ɬɨɹ ɳɭɸ ɢɡ 10-100 ɦɢɤɪɨɮɢɛɪɢɥɥ. ɋɛɨɪɤɚ 

ɦɢɤɪɨɮɢɛɪɢɥɥ Ȼɐ ɩɪɟ ɞɫɬ ɚɜɥ ɹɟɬ ɫɨɛɨɣ ɞɜɭɯɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ, ɜɤɥɸɱɚɸɳɢɣ 

ɩɨɥɢɦɟɪɢɡɚɰɢɸ ɨɫɬɚɬɤɚ ɝɥɸɤɨɡɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ~ -1, 4-ɝɥɸɤɚɧɨɜɨɣ ɰɟɩɢ (ɜ 

ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦ ɛɪɚ ɧɟ) ɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɸ ɝɥɸɤɚɧɨɜɨɣ ɰɟɩɢ ɞɨ ɰɟɥɥɸɥɨɡɵ 

ɜɨ ɜɧɟɤɥɟɬɨɱɧɨɣ ɫɪɟɞɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɢ ɩɨɥ ɢɦɟ ɪɢɡ ɚɰɢ ɹ ɹɜɥɹɸɬɫɹ 

ɫɜɹɡɚɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɭɩɪɚɜɥɹɟɦɵɦɢ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɤɥɟɬɤɨɣ, ɢ ɫɤɨ ɪɨɫ ɬɶ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬ ɫɤɨɪɨɫɬɶ ɩɨɥɢɦɟɪɢɡɚɰɢɢ. ɉɨɥɚɝɚɸɬ, ɱɬɨ ɫɛɨ ɪɤɚ 

ɤɪɢɫɬɚɥɥɢɬɚ ɰɟɥɥɸɥɨɡɵ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɠɟ ɜ ɞɜɚ ɷɬɚɩɚ: ɨɛɪɚɡɨɜɚɧɢɟ ɥɢɫɬɨɜ 

ɝɥɸɤɚɧɨɜɨɣ ɰɟɩɢ ɫɢɥɚɦɢ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɭɤɥɚɞɤɨɣ ɥɢɫɬɨɜ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ [50 ]. 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɧɚɤɨɩɥɟɧ ɛɨɥɶɲɨɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɨ ɪɚɡɥɢɱɧɵɯ 

ɲɬɚɦɦɚɯ, ɫɩɨɫɨɛɧɵɯ ɫɢɧɬɟɡɢɪɨɜɚɬɶ Ȼɐ, ɨɛɥɚɞɚɸɳɭɸ ɪɚɡ ɥɢɱ ɧɵɦ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɞɟɥɚɸɳɢɦɢ Ȼɐ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
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ɩɪɢ ɦɟɧ ɟɧɢ ɣ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɞɭɤɰɢɢ Ȼɐ ɩɨɥɭɱɟɧɵ ɢ ɢɫɫ ɥɟɞ ɨɜɚ ɧɵ [51] 

ɝɟɧɟɬɢɱɟɫɤɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɫ ɢɡɦ ɟɧɟ ɧɧɵ ɦɢ 

ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ ɩɭɬɹɦɢ ɫɢɧɬɟɡɚ Ȼɐ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɢɩ ɩɪɨ ɞɭɰ ɟɧɬ ɚ ɢ 

ɭɫɥɨɜɢɹ ɮɟɪɦɟɧɬɚɰɢɢ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ Ȼɐ, 

ɜɤɥɸɱɚɹ ɭɩɚɤɨɜɤɭ ɮɢɛɪɢɥɥ, ɩɥɨɬɧɨɫɬɶ, ɩɨɪɢɫɬɨɫɬɶ ɩɥɟ ɧɨɤ Ȼɐ, ɚ ɬɚɤɠɟ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ. ɉɨɤɚɡɚɧɨ, ɧɚɩɪɢɦɟɪ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɢ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɲɬɚɦɦɵ G. xyl inu s ɫ ɝɟɧɚɦɢ ɢɡ Candidaalbicansɫɩɨ ɫɨɛ ɧɵ 

ɩɪɨɞɭɰɢɪɨɜɚɬɶ Ȼɐ ɫ ɭɥɭɱɲɟɧɧɨɣ ɛɢɨɪɚɡɥɚɝɚɟɦɨɫɬɶɸ invivo. ɐɟɥɥɸɥɨɡɨɫɢɧɬɚɡɚ 

ɜ G. xylinus ɦɨɠɟɬ ɩɨɬɪɟɛɥɹɬɶ ɤɚɤ UDP-ɝɥɸɤɨɡɭ, ɬɚɤ ɢ UDP-N-

ɚɰɟɬɢɥɝɥɸɤɨɡɚɦɢɧ (UDP-NAcG) ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɨɜ. ɇɚɥɢɱɢɟ NAcG ɞɟɥɚɟɬ 

Ȼɐ ɭɹɡɜɢɦɨɣ ɤ ɞɟɣɫɬɜɢɸ ɥɢɡɨɰɢɦɚ, ɚ ɬɚɤɠɟ ɧɚɪɭɲɚɟɬ ɜɵɫɨɤɨɭɩɨɪɹɞɨɱɟɧɧɭɸ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ Ȼɐ, ɞɟɥɚɹ ɰɟɥ ɥɸɥ ɨɡɭ ɦɟɧɟɟ ɠɟɫɬɤɨɣ ɢ 

ɤɪɢɫɬɚɥɥɢɱɧɨɣ. 

ɋɜɨɣɫɬɜɚ Ȼɐ ɜɟɫɶɦɚ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɚɤɨɜɵɯ ɪɚɫɬɢɬɟɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ ɜ 

ɥɭɱɲɭɸ ɫɬɨɪɨɧɭ, ɱɬɨ ɩɨɡ ɜɨɥ ɹɟɬ ɩɪɢɦɟɧɹɬɶ Ȼɐ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ, ɧɚɱɢɧɚɹ 

ɨɬ ɮɢɡ ɢɤɢ ɢ ɯɢɦɢɢ, ɞɨ ɦɟɞɢɰɢɧɵ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ȼɐ ɢɦɟɟɬ 

ɜɵɫɨɤɨɩɨɪɢɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɫ ɜɵɫɨɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɤ ɝɚɡɚɦ, ɠɢɞɤɨɫɬɹɦ, 

ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɞɥɹ ɤɥɟɬɨɱɧɨɣ ɚɞɝɟɡɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɝɥɨɳɚɬɶ ɜɨɞɭ (ɫɨ ɞɟɪ ɠɚɧ ɢɟ ɜɨɞɵ > 95%). ɗɬɢ ɫɜɨɣɫɬɜɚ Ȼɐ 

ɨɛɭ ɫɥɨ ɜɥɟ ɧɵ ɟɟ ɭɥɶɬɪɚɬɨɧɤɨɣ ɫɟɬɱɚɬɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢɡ ɥɟɧɬɨɱɧɵɯ ɦɢɤɪɨ- ɢ 

ɧɚɧɨɮɢɛɪɢɥɥ, ɜ 100 ɪɚɡ ɬɨɧɶɲɟ ɜɨɥ ɨɤɨ ɧ ɪɚɫɬɢɬɟɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ. Ȼɐ ɨɛɥɚɞɚɟɬ 

ɢɫɤɥɸɱɢɬɟɥɶɧɵɦɢ ɦɟɯ ɚɧɢ ɱɟɫ ɤɢɦ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶɸ, 

ɧɚɩɨɦɢɧɚɸɳɟɣ ɦɹɝɤɢɟ ɬɤɚɧɢ. ɇɚɩɪɹɠɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ ɩɥɺɧɨɤ ɢɡ Ȼɐ ɦɨɠɟɬ 

ɫɨɫɬɚɜɥɹɬɶ ɩɨɪɹɞɤɚ 2×1 06 ɉɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 99 % ɜɨɞɵ. Ȼɐ ɬɚɤɠɟ 

ɨɛɥɚɞɚɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ ɜɵɫɭɲɟɧɧɨɦ ɜɢɞ ɟ, 

ɬɚɤɠɟ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɧɚɧɨɮɢɛɪɢɥɥɹɪɧɨɣ ɫɟɬɢ. ɉɪɨɱɧɨɫɬɶ ɧɚ 

ɪɚɫɬɹɠɟɧɢɟ ɨɞɧɨɝɨ ɜɨɥɨɤɧɚ Ȼɐ ɩɨɱɬɢ ɫɪɚɜɧɢɦɚ ɫ Kevlar® – ɩɚɪɚ-ɚɪɚɦɢɞɧɵɦ 

ɜɨɥɨɤɧɨɦ (ɩɨɥɢɩɚɪɚɮɟɧɢɥɟɧ-ɬɟɪɟɮɬɚɥɚɦɢɞ) ɢ ɫɬɚ ɥɶɸ, ɱɬɨ ɞɟɥɚɟɬ ɟɟ 

ɩɨɞɯɨɞɹɳɢɦ ɤɚɧɞɢɞɚɬɨɦ ɞɥɹ ɩɪɢ ɦɟɧ ɟɧɢ ɹ, ɝɞɟ ɬɪɟɛɭɸɬɫɹ ɜɵɫɨɤɢɟ 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
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ɋɬɪɭɤɬɭɪɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ Ȼɐ ɞɟɥɚɸɬ ɷɬɨɬ ɛɢɨɦɚɬɟɪɢɚɥ 

ɢɞɟɚɥɶɧɵɦ ɤɚɧ ɞɢɞ ɚɬɨ ɦ ɞɥɹ ɤɚɪɤɚɫɨɜ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ, ɜɤɥɸɱɚɹ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɯɪɹɳɢ, ɤɨɫ ɬɢ, ɩɪɨɬɟɡɵ ɫɟɪɞɟɱɧɵɯ ɤɥɚɩɚɧɨɜ, ɢɫɤɭɫɫɬɜɟɧɧɵɟ 

ɤɪɨɜɟɧɨɫɧɵɟ ɫɨɫɭɞɵ, ɪɨɝɨɜɚɹ ɨɛɨ ɥɨɱ ɤɚ ɝɥɚɡɚ, ɥɟɱɟɧɢɟ ɡɭɛɧɵɯ ɤɨɪɧɟɜɵɯ 

ɤɚɧɚɥɨɜ, ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɠ ɢ. Ȼɐ – ɧɟ ɚɥɥɟɪɝɟɧɧɵɣ ɛɢɨɩɨɥɢɦɟɪ ɢ, ɬɚɤɢɦ 

ɨɛɪ ɚɡɨ ɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɫɦɟɬɢɤɟ ɜ ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɥɢɰɟɜɨɝɨ ɫɤɪ ɚɛɚ, 

ɥɢɰɟɜɵɯ ɦɚɫɨɤ ɞɥɹ ɫɭɯɨɣ ɤɨɠɢ ɢ ɜ ɤɚɱ ɟɫɬ ɜɟ ɫɬɪɭɤɬɭɪɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ ɜ 

ɨɱɢɳɚɸɳɢɯ ɤɨɦɩɨɡɢɰɢɹɯ [52]. 

ɉɪɨɞɭɤɬ ɞɟɝ ɪɚɞ ɚɰɢ ɢ Ȼɐ – ɝɥɸɤɨɡɚ, ɷɬɨ ɨɛɴɹɫɧɹɟɬ ɜɵɫɨɤɭɸ 

ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ Ȼɐ ɢ ɞɟɥɚɟɬ ɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɦɧɨɝɢɯ 

ɨɛɥ ɚɫɬ ɟɣ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɞɥɹ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ 

ɯɢɪ ɭɪɝ ɢɢ. Ȼɐ ɨɞɨɛɪɟɧɚ FDA (ɍɩɪɚɜɥɟɧɢɟ ɩɨ ɫɚɧ ɢɬɚ ɪɧɨ ɦɭ ɧɚɞɡɨɪɭ ɡɚ ɤɚɱɟɫɬɜɨɦ 

ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɦɟɞɢɤɚɦɟɧɬɨɜ — ɚɝɟɧɬɫɬɜɨ Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɢɚɥɶɧɵɯ ɫɥɭɠɛ ɋɒȺ) ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 

ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɨɫɭɞɨɜ, ɩɨɪɢɫɬɨɣ ɯɢɪ ɭɪɝ ɢɱɟ ɫɤɨ ɣ ɫɟɬɤɢ, ɦɚɬɪɢɰɵ 

ɚɪɦɢɪɨɜɚɧɢɹ ɬɤɚɧɟɣ. 

Ɉɩɢɫɚɧɵ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ [53] Ȼɐ ɢ ɤɨɦɩɨɡɢɬɨɜ 

ɧɚ ɨɫɧɨɜɟ Ȼɐ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɫɨɜɦɟɫɬɢɦɵɯ ɦɚɬɪɢɤɫɨɜ (ɫɤɷɮɮɨɥɞɨɜ) ɞɥɹ 

ɜɵɪɚɳɢɜɚɧɢɹ ɪɚɡ ɥɢɱ ɧɵɯ ɤɥɟɬɨɤ: ɤɥɟɬɨɤ ɝɥɚɞɤɢɯ ɦɵɲɰ, ɯɨɧɞɪɨɰɢɬɨɜ, 

ɮɢɛɪɨɛɥɚɫɬɨɜ, ɨɫɬɟɨɛɥɚɫɬɨɜ, ɷɧɞ ɨɬɟ ɥɢɚ ɥɶɧ ɵɯ ɤɥɟɬɨɤ ɢ ɞɪ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ 

ɩɨɞɤɨɠɧɨɣ ɢɦɩ ɥɚɧ ɬɚɰ ɢɢ Ȼɐ ɧɟ ɨɛɧɚɪɭɠɟɧɨ ɪɟɚɤɰɢɢ ɧɚ ɢɧɨɪɨɞɧɨɟ ɬɟɥɨ ɜ ɜɢɞɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɝɚɧɬɫɤɢɯ ɤɥɟɬɨɤ ɢɥɢ ɝɪɭɛɨɣ ɮɢɛɪɨɡɧɨɣ ɤɚɩ ɫɭɥ ɵ. Ȼɐ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɞɟɚɥɶɧɵɣ ɦɚɬɪɢɤɫ ɞɥɹ ɚɞɝ ɟɡɢ ɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ, 

ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɢ ɨɝɪɨɦɧɵɣ ɩɨɬ ɟɧɰ ɢɚɥ ɞɥɹ ɥɟɱɟɧɢɹ ɤɨɠɧɵɯ ɪɚɧ; ɪɚɧɵ, 

ɨɛɪ ɚɛɨ ɬɚɧ ɧɵɟ ɤɨɦɩɨɡɢɬɚɦɢ Ȼɐ, ɩɨɤɚɡɚɥɢ ɞɨɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ 

ɬɟɱ ɟɧɢ ɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɛɨɥɟɟ ɛɵɫɬɪɭɸ ɷɩɢɬɟɥɢɡɚɰɢɸ ɢ ɪɟɝ ɟɧɟ ɪɚɰ ɢɸ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɠɟ ɯɨɪ ɨɲɨ ɫɟɛɹ 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɟɝɨTegaderm®(ɩɪɨɡɪɚɱɧɵɟ ɩɥɺɧɨɱɧɵɟ ɧɚɤɥɟɣɤɢ ɞɥɹ ɡɚɤɪɵɬɢɹ 

ɪɚɧ ɢ ɮɢɤɫɚɰɢɢ ɤɚɬ ɟɬɟ ɪɨɜ ).Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɞɢɚɛɟɬɢɱɟɫɤɢɟ ɪɚɧɵ ɧɨɝ, 

ɨɛɪɚɛɨɬɚɧɧɵɟ Ȼɐ, ɩɨɤɚɡɚɥɢ ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɷɩɢɬɟɥɢɡɚɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
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ɤɨɦɦɟɪɱɟɫɤɨɣ ɫɟɬɤɨɣ ɢɡ ɩɟɬɪɨɥɚɬɭɦɚ XeroformTMPet rol atu m. ɇɚɧɨɤɨɦɩɨɡɢɬɵ 

Ȼɐ ɨɛɥɚɞɚɸɬ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɤɨɦɩɪɟɫɫɢɨɧɧɵɦɢ ɦɟɯ ɚɧɢ ɱɟɫ ɤɢɦ ɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɛɥɢɡɤɢɦɢ ɤ ɩɪɢɪɨɞɧɵɦ ɬɤɚɧɹɦ, ɬɚɤɢɦ ɤɚɤ ɫɭɫ ɬɚɜ ɧɨɣ ɯɪɹɳ, ɫɟɪɞɟɱɧɵɟ ɤɥɚɩɚɧɵ. 

Ɉɞɧɚɤɨ Ȼɐ ɤɚɤ ɢɦɩɥɚɧɬɚɬ ɩɨɱɬɢ ɧɟ ɩɨɞɜɟɪɠɟɧɚ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ 

ɪɚɡɥɨɠɟɧɢɸ invivo ɢɡ- ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɜ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ ɮɟɪɦɟɧɬɨɜ 

ɞɟɫɬɪɭɤɰɢɢ, ɬɨ ɟɫɬ ɶ ɰɟɥɥɸɥɚɡ. ɂɦɟɸɳɚɹ ɦɟɫɬɨ ɦɟɞɥɟɧɧɚɹ ɞɟɝɪɚɞɚɰɢɹ Ȼɐ ɜ 

ɨɪɝ ɚɧɢ ɡɦɟ ɱɟɥɨɜɟɤɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫɨ ɫɩɨɧɬɚɧɧɵɦ, ɧɟɮɟɪɦɟɧɬɚɬɢɜɧɵɦ 

ɝɢɞ ɪɨɥ ɢɡɨ ɦ ɰɟɥɥɸɥɨɡɧɵɯ ɰɟɩɟɣ, ɯɨɬɹ ɷɬɨ ɜɫɟ ɟɳɟ ɫɩɨɪɧɵɣ ɜɨɩ ɪɨɫ. ɂɦɟɸɬɫɹ 

ɩɨɩɵɬɤɢ ɫɞɟɥɚɬɶ Ȼɐ ɛɢɨɪɚɡɪɭɲɚɟɦɨɣ ɩɭɬɟɦ ɦɨɞɢɮɢɤɚɰɢɢ ɰɟɥ ɥɸɥ ɨɡɵ 

ɨɤɢɫɥɟɧɢɟɦ. ȼ ɧɟɞɚɜɧɢɯ ɩɭɛɥɢɤɚɰɢɹɯ ɩɨɞɬɜɟɪɠɞɟɧɵ ɞɚɧɧɵɟ ɨ ɮɨɪ ɦɢɪ ɨɜɚ ɧɢɢ 

ɫɟɬɱɚɬɨɣ ɫɬɪɭɤɬɭɪɵ ɩɥɟɧɨɤ Ȼɐ ɢɡ ɧɚɧɨɜɨɥɨɤɨɧ Ȼɐ ɢ ɢɯ ɫɜɨɣɫɬɜɚɯ. ɂɡɭɱɟɧɵ 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ ɜɨɞɧɵɯ ɫɭɫɩɟɧɡɢɣ 

ɞɟɡɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɧɚɧɨɝɟɥɶ-ɩɥɟɧɨɤ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ . 

Ⱦɥ ɹ ɩɪɢɞɚɧɢɹ Ȼɐ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɚɹ 

ɚɤɬ ɢɜɧ ɨɫɬ ɶ, ɭɥɭɱɲɟɧɢɟ ɤɥɟɬɨɱɧɨɣ ɚɞɝɟɡɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ, ɭɫɢɥɟɧɢɟ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨ ɣɫɬ ɜ, ɤɨɧɫɬɪɭɢɪɭɸɬ ɤɨɦɩɨɡɢɬɵ ɧɚ ɨɫɧɨɜɟ Ȼɐ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɦɚɬ ɟɪɢ ɚɥɚ ɦɢ. ɂɡɜɟɫɬɧɵɟ ɛɢɨɦɟɞɢɰɢɧɫɤɢɟ ɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɩɨɡɢɬɨɜ ɧɚ ɨɫɧ ɨɜɟ Ȼɐ ɜɤɥɸɱɚɸɬ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɟ ɢ ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɟ 

ɩɥɟɧɤɢ ɢ ɫɢɫ ɬɟɦ ɵ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ, ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɫɤɟɥɟɬɧɨɣ 

ɦɭɫɤɭɥɚɬɭɪɵ, ɯɪɹ ɳɟɣ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɞɨɫɬɚɜɤɢ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɢ 

ɛɢɨ ɢɧɠ ɟɧɟ ɪɢɸ[54]. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ Ȼɐ ɩɨɥɭɱɚɸɬ ɤɨɦ ɩɨɡ ɢɬɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɢɬɨɡɚɧɚ. ɋɨɛɫɬɜɟɧɧɨ Ȼɐ ɧɟ ɨɛɥ ɚɞɚ ɟɬ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ 

ɚɤɬɢɜɧɨɫɬɶɸ, ɧɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɯɢɬɨɡɚɧɨɦ ɜɵɡ ɵɜɚ ɟɬ ɬɨɪɦɨɠɟɧɢɟ ɪɨɫɬɚ 

ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ E.coli., Can did aalbicans, Staphylococcusaureus. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɚɤɢɟ ɤɨɦ ɩɨɡ ɢɬɧ ɵɟ ɩɥɟɧɤɢ Ȼɐ ɞɥɹ ɥɟɱɟɧɢɹ 

ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɪɚɧ.  

Ȼɐ, ɛɭɞɭɱɢ ɜɵɫɨɤɨɩɨɪɢɫɬɨɣ ɢ ɫ ɜɵɫɨɤɨɣ ɚɛɫɨɪɛɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, 

ɫɚɦ ɨɫɬ ɨɹɬ ɟɥɶ ɧɨ ɢɥɢ ɜ ɜɢɞɟ ɤɨɦɩɨɡɢɬɚ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɜ ɤɚɱ ɟɫɬ ɜɟ ɪɚɧɟɜɵɯ 

ɩɨɜɹɡɨɤ ɞɥɹ ɭɞɚɥɟɧɢɹ ɷɤɫɫɭɞɚɬɚ ɢɡ ɪɚɧɵ [55 ]. Ɍɚɤɠɟ ɨɧɚ ɯɨɪɨɲɚ ɞɥɹ ɞɨɫɬɚɜɤɢ ɜ 
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ɪɚɧɭ ɚɧɬɢɛɢɨɬɢɤɨɜ ɢɥɢ ɞɪɭɝɢɯ ɩɪɟɩɚɪɚɬɨɜ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɮɢɡɢɱɟɫɤɢɣ ɛɚɪɶɟɪ ɩɪɨɬɢɜ ɜɧɟ ɲɧɢ ɯ ɢɧɮɟɤɰɢɣ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 

ɜ ɬɨɦ, ɱɬɨ Ȼɐ ɢ ɤɨɦɩɨɡɢɬɵ ɫ ɧɟɣ ɛɢɨɫɨɜɦɟɫɬɢɦɵ ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɚɞɝ ɟɡɢ ɢ ɢ 

ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɨɥɶɤɨ ɞɟɣ ɫɬɜ ɭɸɬ ɤɚɤ ɪɚɧɟɜɨɟ 

ɩɨɤɪɵɬɢɟ, ɧɨ ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɟɝɟɧɟɪɚɰɢɢ ɤɨɠ ɢ. Ʉɨɦɩɚɧɢɹ XylosCo. (ɋɒȺ) 

ɫɨɡ ɞɚɥ ɚ ɩɪɨɞɭɤɬ ɧɚ ɨɫɧɨɜɟ Ȼɐ XCell®, ɤɨɬɨɪɵɣ ɨɞɧ ɨɜɪ ɟɦɟ ɧɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬ 

ɚɛɫɨɪɛɰɢɸ ɢ ɝɢɞɪɚɬɚɰɢɸ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɞɟɚɥɶɧɭɸ ɜɥɚɠɧɭɸ ɫɪɟ ɞɭ ɞɥɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɠɢɜɥɟɧɢɹ. ɗɬɨ ɪɚɧɟɜɨɟ ɩɨɤɪɵɬɢɟ ɫɨɡ ɞɚɟ ɬ ɜɥɚɠɧɭɸ 

ɫɪɟɞɭ ɢ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɨ ɞɥɹ ɯɪɨɧɢɱɟɫɤɢɯ ɫɭɯ ɢɯ ɪɚɧ ɫ ɫɭɯɨɣ ɧɟɤɪɨɬɢɱɟɫɤɨɣ 

ɬɤɚɧɶɸ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɚɛɫɨɪɛɢɪɭɟɬ ɠɢɞɤɨɫɬɶ ɝɧɨɣɧɨɣ ɪɚɧɵ ɫ 

ɷɤɫɫɭɞɚɬɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, XCell® ɧɟ ɞɟɝɪɚɞɢɪɭɟɬ ɢ ɧɟ ɨɫɬɚɜɥɹɟɬ ɤɚɤɢɟ-ɥɢɛɨ 

ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɧɚ ɦɟɫɬɟ ɪɚɧ ɵ. XCell® ɧɟ ɩɪɢɥɢɩɚɟɬ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɧɵ ɢ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɟɝɤɨ ɫɧɢɦɚɟɬɫɹ. Ⱦɪɭɝɢɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɨ ɞɭɤ ɬɵ ɧɚ ɨɫɧɨɜɟ Ȼɐ 

– Biofill® ɢ Bioprocesss®, ProdutosBioetecnologicos, Brazil. Biofill® – 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɜɪɟ ɦɟɧ ɧɚɹ ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɤɨɠɚ ɞɥɹ ɥɟɱɟɧɢɹ ɨɠɨɝɨɜ ɢ ɹɡɜ. 

Ɍɚɤ ɢɦ ɨɛɪɚɡɨɦ, Ȼɐ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɢɥɢ ɜɪɟ ɦɟɧ ɧɚɹ 

ɤɨɠɚ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɡɚɠɢɜɥɟɧɢɹ ɪɚɧ ɫ ɛɚɪɶɟɪɧɵɦɢ ɩɪɨ ɬɢɜ ɨɦɢ ɤɪɨ ɛɧɵ ɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. 

 

1. 2. 2. 3  ɏɢɬɨɡɚɧ 

ɏɢɬɨɡɚɧ –ɯɨɪɨɲɨ ɢɡɭɱɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɛɢɨɪɚɡɪɭɲɚɟɦɵɣ ɩɨɥ ɢɦɟ ɪ. ɗɬɨɬ 

ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɜ ɫɜɹ ɡɢ ɫ ɟɝɨ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɫɨɜɦɟɫɬɢɦɨɫɬɶɸ, ɛɢɨɪɚɡɪɭɲɚɟɦɨɫɬɶɸ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬ ɢɜɧ ɨɫɬ ɶɸ [56]. 

ɏɢɬɢɧ ɢ ɯɢɬɨɡɚɧ – ɤɪɢ ɫɬɚ ɥɥɢ ɱɟɫ ɤɢɟ ɩɨɥɢɦɟɪɵ, ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɜ ɜɨɞɟ ɩɪɢ ɪɇ 

ɜɵɲɟ 7, ɢɯ ɫɬɟɩɟɧɶ ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ. 

ɉɨɥ ɧɨɫ ɬɶɸ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɢɦɟɸɬ ɯɢɬɢɧ ɢ ɯɢɬɨɡɚɧ ɫɨ ɫɬɟ ɩɟɧ ɶɸ 

ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ 100%. ɇɚɢɦɟɧɶɲɭɸ ɫɬɟɩɟɧɶ ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ – ɩɪɢ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ 

ɡɚɪ ɹɞɭ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɯɨɪɨɲɟɣ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɯɢɬɨɡɚɧ ɦɨɠɟɬ 

ɷɮɮɟɤɬɢɜɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɚɞɝɟɡɢɸ, ɞɟɥɟɧɢɟ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ ɤɥɟɬɨɤ ɛɟɡ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɛɚɜɨɤ, ɞɚɠɟ invitro. ɏɢɬɢɧ ɢ ɯɢɬɨɡɚɧ ɪɚɡ ɪɭɲ ɚɸɬ ɫɹ ɥɢɡɨɰɢɦɨɦ, 

ɤɨɬɨɪɵɣ ɦɟɞɥɟɧɧɨ ɞɟɩɨɥɢɦɟɪɢɡɭɟɬ ɩɨɥɢɫɚɯɚɪɢɞɵ [57]. Ɉɞɧɨ ɢɡ ɧɚɢɛɨɥɟɟ 

ɦɧɨɝɨɨɛɟɳɚɸɳɢɯ ɫɜɨɣɫɬɜ ɯɢɬɨɡɚɧɚ – ɟɝɨ ɜɟɥɢɤɨɥɟɩɧɚɹ ɫɩɨ ɫɨɛ ɧɨɫ ɬɶ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɨɪɢɫɬɵɟ ɫɬɪɭɤɬɭɪɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ 

ɤɥɟ ɬɨɤ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɬɤɚɧɟɣ. Ɋɚɡɦɟɪ ɩɨɪ ɦɨɠɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɡɚ ɫɱɟɬ 

ɫɤɨɪɨɫɬɢ ɜɵɫɭɲɢɜɚɧɢɹ. ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɪ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚ ɫɱɟɬ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɝɪɚɞɢɟɧɬɨɜ. ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɯɢɬɨɡɚɧɚ ɜ ɭɤɫ  ɭɫɧ ɨɣ ɤɢɫɥɨɬɟ 

ɩɨɥɭɱɚɸɬɫɹ ɫɨɥɢ ɚɰɟɬɚɬɚ ɯɢɬɨɡɚɧɚ. ɉɟɪɟɞ ɫɥɟɞɭɸɳɢɦ ɫɦɚ ɱɢɜ ɚɧɢ ɟɦ ɤɢɫɥɨɬɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ ɭɞɚɥɹɸɬ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɢ ɪɟɝ ɢɞɪ ɚɬɚ ɰɢɢ ɜ 

ɳɟɥɨɱɧɨɦ ɪɚɫɬɜɨɪɟ ɚɦɦɨɧɢɹ ɢɥɢ NaOH. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ 

ɧɨɫɢɬɟɥɟɣ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜ ɢɫɹ ɬ ɨɬ ɪɚɡɦɟɪɚ ɢ ɨɪɢɟɧɬɚɰɢɢ ɩɨɪ. Ȼɨɥɟɟ ɦɟɞ ɥɟɧ ɧɨɟ 

ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɛóɥɶɲɢɯ ɩɨɪ ɢ ɛɨɥ ɟɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ 

(ɢ ɠɟɫɬɤɨɣ) ɮɚɡɵ [58]. 

ɋɤɨɪɨɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɯɢɬ ɨɡɚ ɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɟɝɤɨ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ – ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɬɚɬɨɱɧɵɯ ɚɰɟ ɬɢɥ ɶɧɵ ɯ ɝɪɭɩɩ. 

Ɂɚɳɟɥɚɱɢɜɚɧɢɟ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɯɢɬɨɡɚɧɚ ɞɨ ɡɧɚɱɟɧɢɹ ɪɇ ɛɨɥɟɟ 6.2 ɩɪɢɜɨɞɢɬ ɤ 

ɩɪɟɰɢɩɢɬɚɰɢɢ ɝɢɞɪɨɝɟɥɹ ɩɨɞ ɞɟɣ ɫɬɜ ɢɟɦ ɢɨɧɧɵɯ ɫɢɥ. ɉɭɬɟɦ ɫɦɟɲɢɜɚɧɢɹ 

ɯɢɬɨɡɚɧɚ ɫ ɮɨɫɮɨɝɥɢɰɟɪɢɧɨɦ ɩɨɥ ɭɱɢ ɥɢ ɬɟɪɦɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɝɢɞɪɨɝɟɥɶ, 

ɠɢɞɤɢɣ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɮɢɡ ɢɨɥ ɨɝɢ ɱɟɫ ɤɢɯ ɡɧɚɱɟɧɢɹɯ ɪɇ, ɢ 

ɨɛɪɚɡɭɸɳɢɣ ɝɟɥɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɥ ɚ [59]. 

ɏɢɬɨɡɚɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɨɛɟɳɚɸɳɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɤɚ ɧɟɣ. ɇɚ ɟɝɨ ɫɜɨɣɫɬɜɚ invivo ɧɟɩ ɨɫɪ ɟɞɫ ɬɜɟ ɧɧɨ ɜɥɢɹɟɬ 

ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɫɬɟɩɟɧɢ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ ɯɢɬ ɨɡɚ ɧɚ, ɜɪɟɦɹ 

ɟɝɨ ɩɪɟɛɵɜɚɧɢɹ invivo ɭɜɟ ɥɢɱ ɢɜɚ ɟɬɫ ɹ, ɚ ɜɵɡɵɜɚɟɦɚɹ ɢɦ ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ 

ɨɫɥɚɛɟɜɚɟɬ. Ȼɭɞ ɭɱɢ ɩɨɥɢɤɚɬɢɨɧɨɦ, ɯɢɬɨɡɚɧ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɚɞɝɟɡɢɪɭɟɬ ɤ 

ɛɢɨ ɥɨɝ ɢɱɟ ɫɤɢ ɦ ɬɤɚɧɹɦ, ɢɦɟɸɳɢɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ ɧɚ 

ɩɨɜ ɟɪɯ ɧɨɫ ɬɢ. ɗɬɨ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɛɴɹɫɧɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɯɢɬ ɨɡɚ ɧ ɡɚɞɟɪɠɢɜɚɥɫɹ 

ɜ ɦɟɫɬɟ ɫɭɫɬɚɜɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɨɞɜɢɠɧɨɫɬɶ 

ɧɟɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɫɭɫɬɚɜɚ ɢ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɧɚɱɚɥɶɧɭɸ ɠɟɫɬɤɨɫɬɶ ɯɢɬ ɨɡɚ ɧɚ. 

[60].Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɟɩɚɪɚɬɵ ɯɢɬɨɡɚɧɚ ɧɟ ɫɨɞɟɪɠɚɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɬɨɤɫɢɱɧɵɯ 
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ɫɲɢɜɚɸɳɢɯ ɚɝɟɧɬɨɜ ɢɥɢ ɨɫɬ ɚɬɤ ɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ 

ɨɬɫɭɬɫɬɜɢɟ ɰɢɬ ɨɬɨ ɤɫɢ ɱɧɨ ɫɬɢ ɞɥɹ ɧɟɫɨɦɵɯ ɤɥɟɬɨɤ ɢɥɢ ɨɪɝɚɧɢɡɦɚ ɯɨɡ ɹɢɧ ɚ.  

 

1. 3  Ʉɥɟɬɨɱɧɵɣ ɤɨɦɩɨɧɟɧɬ 

ɇɚ ɫɟɝɨɞɧɹ ɢɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɤɥɟ ɬɨɱ ɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ 

Ɍɂ. ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɟ ɬɨɤ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɫɬɜɨɥɨɜɨɫɬɢ, ɚ ɬɚɤɠɟ ɭɠɟ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɤɥɟ ɬɨɤ. 

ɂɫ ɩɨɥ ɶɡɨ ɜɚɧ ɢɟ ɮɢɛɪɨɛɥɚɫɬɨɜ ɜ ɛɢɨɦɟɞɢɰɢɧɟ ɨɛɭɫɥɨɜɥɟɧɨ ɢɯ 

ɫɩɨ ɫɨɛ ɧɨɫ ɬɶɸ ɫɨɯɪɚɧɹɬɶ ɜ ɤɭɥɶɬɭɪɟ ɞɢɩɥɨɢɞɧɵɣ ɤɚɪ ɢɨɬ ɢɩ, ɧɢɡɤɨɣ ɷɤɫɩɪɟɫɫɢɟɣ 

ɚɧɬɢɝɟɧɨɜ ɝɢɫɬɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɨɧɤɨɝɟɧɧɵɯ ɩɨɬ ɟɧɰ ɢɣ. ȼ Ɋɨɫɫɢɢ 

ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɥɭɱɢɥɨ ɪɚɡɜɢɬɢɟ ɜ ɪɹɞɟ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ: ɂɧɫɬɢɬɭɬ ɰɢɬɨɥɨɝɢɢ ɊȺɇ, ȼɨɟɧɧɨ-ɦɟɞɢɰɢɧɫɤɚɹ ɚɤɚɞɟɦɢɹ ɆɈ ɊɎ, 

ɂɧɫɬɢɬɭɬ ɯɢɪɭɪɝɢɢ ɢɦ. Ⱥ.ȼ. ȼɢɲɧɟɜɫɤɨɝɨ ɊȺɆɇ, ɂɧɫɬɢɬɭɬ ɤɚɪɞɢɨɥɨɝɢɢ ɆɁ 

ɊɎ, ɇɂɂ ɬɪɚ ɧɫɩ ɥɚɧ ɬɨɥ ɨɝɢ ɢ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ, ɂɧɫɬɢɬɭɬ Ʉɥɟɬɨɱɧɵɯ 

Ɍɟɯɧɨɥɨɝɢɣ ɢ ɞɪ. 

 Ɏɢɛ ɪɨɛ ɥɚɫ ɬɵ – ɨɫɧɨɜɧɵɟ ɤɥɟɬɤɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɬɤɚɧɢ. ɗɬɢ ɤɥɟɬɤɢ 

ɢɦɟ ɸɬ ɦɟɡɟɧɯɢɦɚɥɶɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦ ɩɪɨɞɭɰɟɧɬɨɦ 

ɛɟɥɤɨɜ ɜɧɟ ɤɥɟ ɬɨɱ ɧɨɝ ɨ ɦɚɬɪɢɤɫɚ. Ɏɢɛɪɨɛɥɚɫɬɵ ɫɢɧɬɟɡɢɪɭɸɬ ɬɪɨɩɨɤɨɥɥɚɝɟɧ, 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ ɤɨɥɥɚɝɟɧɚ, ɤɨɥ ɥɚɝ ɟɧɵ I ɢ II ɬɢɩɨɜ [61] ɢ ɞɪ. ɤɨɦɩɨɧɟɧɬɵ 

ɜɧɟɤɥɟɬɨɱɧɨɝɨ ɦɚɬɪɢɤɫɚ: ɥɚɦɢɧɢɧ, ɧɢɞ ɨɝɟ ɧ, ɬɢɧɚɫɰɢɧ, ɯɨɧɞɪɨɢɬɢɧ-4-ɫɭɥɶɮɚɬ, 

ɩɪɨɬɟɨɝɥɢɤɚɧ [62], ɮɢɛɪɨɧɟɤɬɢɧ [63], ɧɟɤɨɬɨɪɵɟ ɮɚɤ ɬɨɪ ɵ ɪɨɫɬɚ ɢ ɧɟɤɨɬɨɪɵɟ 

ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ. ɍɱɚ ɫɬɜ ɭɸɬ ɜ ɡɚɠɢɜɥɟɧɢɢ ɪɚɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɮɢɛɪɨɛɥɚɫɬɵ ɩɪɟ ɜɪɚ ɳɚɸ ɬɫɹ ɜ ɦɟɧɟɟ ɚɤɬɢɜɧɵɟ ɡɪɟɥɵɟ 

ɤɥɟɬɤɢ – ɮɢɛɪɨɰɢɬɵ. Ⱥɤɬ ɢɜɧ ɵɟ ɮɢɛɪɨɛɥɚɫɬɵ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɨɬɫɭɬɫɬɜɢɟɦ ɢɥɢ ɧɚɥɢɱɢɟɦ ɟɞɢɧɢɱɧɵɯ ɜɚɤ ɭɨɥ ɟɣ, ɜɵɬɹɧɭɬɨɣ ɮɨɪɦɨɣ, ɞɥɢɧɧɵɦɢ 

ɩɫɟɜɞɨɩɨɞɢɹɦɢ. Ɇɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ ɮɢɛ ɪɨɛ ɥɚɫ ɬɨɜ ɹɜɥɹɸɬɫɹ 

ɨɤɪɭɝɥɚɹ ɮɨɪɦɚ ɢ ɤɨɪɨɬɤɢɟ ɩɫɟɜɞɨɩɨɞɢɢ [64]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɪɚɛɨɬ, 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ ɨ ɛɨɥɶɲɨɣ ɪɨɥɢ ɮɚɤɬɨɪɨɜ ɪɨɫɬɚ ɜ ɷɩɢɬɟɥɢɡɚɰɢɢ ɤɨɠɢ. 

Ɏɚɤ ɬɨɪ ɵ ɪɨɫɬɚ – ɷɬɨ ɪɟɝɭɥɹɬɨɪɧɵɟ ɛɟɥɤɢ (ɬɤɚɧɟɜɵɟ ɝɨɪɦɨɧɵ), ɜɵɪ ɚɛɚ ɬɵɜ ɚɟɦ ɵɟ 
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ɤɥɟɬɤɚɦɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɤɨɬɨɪɵɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɭɫɤ ɨɪɹ ɸɬ 

ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɩɪɨɰɟɫɫ. Ɇɧɨɝɢɟ ɮɚɤɬɨɪɵ ɪɨɫɬɚ ɤɪɢ ɬɢɱ ɟɫɤ ɢɟ ɜ Ɍɂ ɤɨɠɢ 

ɩɪɨɞɭɰɢɪɭɸɬɫɹ ɮɢɛɪɨɛɥɚɫɬɚɦɢ: 

 ɨɫɧɨɜɧɨɣ ɮɚɤɬɨɪ ɪɨɫ ɬɚ ɮɢɛɪɨɛɥɚɫɬɨɜ (bFGF) ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ 

ɧɚ ɪɨɫɬ ɜɫɟɯ ɬɢɩ ɨɜ ɤɥɟɬɨɤ ɤɨɠɢ, ɫɬɢɦɭɥɢɪɭɟɬ ɩɪɨɞɭɤɰɢɸ ɤɨɦɩɨɧɟɧɬɨɜ 

ɜɧɟɤɥɟɬɨɱɧɨɝɨ ɦɚɬɪɢɤɫɚ ɮɢɛ ɪɨɛ ɥɚɫ ɬɚɦ ɢ (ɮɢɛɪɨɧɟɤɬɢɧɚ ɢ ɤɨɥɥɚɝɟɧɚ), 

ɫɬɢɦɭɥɢɪɭɟɬ ɯɟɦɨɬɚɤɫɢɫ ɮɢɛɪɨɛɥɚɫɬɨɜ ɢ ɜɵɪ ɚɛɨ ɬɤɭ ɢɦɢ ɧɨɜɵɯ ɜɨɥɨɤɨɧ 

ɤɨɥɥɚɝɟɧɚ, ɷɥɚɫɬɢɧɚ ɢ ɮɢɛɪɨɧɟɤɬɢɧɚ; 

 ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɢɣ ɪɨɫ ɬɨɜ ɨɣ ɮɚɤɬɨɪ (TGF-ɛɟɬɚ) ɫɬɢɦɭɥɢɪɭɟɬ 

ɯɟɦɨɬɚɤɫɢɫ ɮɢɛɪɨɛɥɚɫɬɨɜ ɢ ɩɪɨɞɭɤɰɢɸ ɢɦɢ ɤɨɥɥɚɝɟɧɚ ɢ ɮɢɛɪɨɧɟɤɬɢɧɚ (Ʉɚɩɟ 

ɋ. etal., 1991). 

 ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɢɣ ɪɨɫɬɨɜɨɣ ɮɚɤɬɨɪ (TGF-ɚɥɶɮɚ) ɜɥɢɹɟɬ ɧɚ 

ɚɧɝ ɢɨɝ ɟɧɟ ɡ (ChenJ., etal., 199 3). ɉɪɨɞɭɰɢɪɭɟɦɵɟ ɮɢɛɪɨɛɥɚɫɬɚɦɢ ɮɚɤɬɨɪɵ ɪɨɫɬɚ 

ɦɨɝɭɬ ɭɫɤɨɪɹɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪ ɚɠɟ ɧɧɨ ɣ ɞɟɪɦɵ, ɱɬɨ ɜɨ ɦɧɨɝɨɦ ɨɛɴɹɫɧɹɟɬ 

ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɚɥɥ ɨɝɟ ɧɧɵ ɯ ɤɥɟɬɨɤ ɧɚ ɡɚɠɢɜɥɟɧɢɟ ɪɚɧ. 

 ɷɩɢɞɟɪɦɚɥɶɧɵɣ ɮɚɤɬɨɪ ɪɨɫɬɚ (EGF)-ɭɫɢɥɢɜɚɟɬ ɩɪɨ ɥɢɮ ɟɪɚ ɰɢɸ ɢ 

ɦɢɝɪɚɰɢɸ ɤɟɪɚɬɢɧɨɰɢɬɨɜ; 

 ɮɚɤɬɨɪ ɪɨɫɬɚ ɤɟɪɚɬɢɧɨɰɢɬɨɜ (KGF)-ɭɫɢɥɢɜɚɟɬ ɡɚɠɢɜɥɟɧɢɟ ɢ 

ɷɩɢɬɟɥɢɡɚɰɢɸ ɪɚɧ; 

 ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɢɣ ɮɚɤɬɨɪ ɪɨɫɬɚ (a-NGF) ɚɤɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ 

ɚɧɝɢɨɝɟɧɟɡ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɛɪɨɛɥɚɫɬɨɜ ɞɥɹ ɥɟɱɟɧɢɹ ɞɟɮɟɤɬɨɜ ɤɨɠɢ ɦɨɠɧɨ 

ɨɫɭ ɳɟɫ ɬɜɥ ɹɬɶ 2 ɫɩɨɫɨɛɚɦɢ: ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɭɬɨɥɨɝɢɱɧɵɯ ɮɢɛɪɨɛɥɚɫɬɨɜ 

(ɛɢɨɩɫɢɣɧɵɯ ɢɥɢ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɠɢɪɨɜɨɣ ɬɤɚɧɢ ɩɚɰɢɟɧɬɨɜ) ɢ ɚɥɥɨɝɢɱɧɵɯ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɮɟɬɚɥɶɧɵɯ ɮɢɛɪɨɛɥɚɫɬɨɜ (ɛɚɧɤɢ ɤɥɟɬɨɤ). 

ɇɚ ɞɚɧ ɧɵɣ ɦɨɦɟɧɬ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɨ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɭɥ ɶɬɭ ɪ ɮɢɛɪɨɛɥɚɫɬɨɜ ɞɥɹ ɥɟɱɟɧɢɹ ɞɟɮɟɤɬɨɜ ɤɨɠɢ ɩɪɢ ɨɠɨɝɚɯ, 

ɝɥɭɛɨɤɢɯ ɪɚɧɚɯ, ɯɪɨɧɢɱɟɫɤɢɯ ɹɡɜɚɯ, ɜ ɤɨɫɦɟɬɨɥɨɝɢɢ – ɞɥɹ ɥɟɱɟɧɢɹ ɭɝɪɟɜɨɣ 

ɛɨɥɟɡɧɢ, ɜɨɡɪɚɫɬɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɨɠɢ, ɚɥɨɩɟɰɢɢ ɢ ɝɧɟɡɞɧɨɣ ɩɥɟɲɢɜɨɫɬɢ, ɜ 

ɫɬɨɦɚɬɨɥɨɝɢɢ – ɞɥɹ ɥɟɱɟɧɢɹ ɩɚɪ ɨɞɨ ɧɬɢ ɬɚ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɜɵɞɟɥɟɧɢɹ ɢ 
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ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɥɟ ɬɨɱ ɧɨɝ ɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɬɤɚɧɟɢɧɠɟɧɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ 

ɜɵɡɵɜɚɟɬ ɩɨɜɪɟɠɞɟɧɢɹ ȾɇɄ ɜ ɮɢɛɪɨɛɥɚɫɬɚɯ, ɹɜɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɨɣ ɢ 

ɷɮɮɟɤɬɢɜɧɨɣ ɩɪɨɰɟɞɭɪɨɣ. Ɏɢɛɪɨɛɥɚɫɬɵ, ɜ ɬ.ɱ. ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɜɡɪɨɫɥɵɯ ɥɸɞɟɣ, 

ɞɥɢɬɟɥɶɧɨ ɫɨɯɪɚɧɹɸɬ ɜɵɫɨɤɭɸ ɩɪɨɥɢɮɟɪɚɬɢɜɧɭɸ ɚɤɬɢɜɧɨɫɬɶ[65]. 

Ɉ ɫɧɨ ɜɧɨ ɣ ɩɪɨɛɥɟɦɨɣ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɥɟɬɨɤ invitro ɹɜɥ ɹɟɬ ɫɹ ɭɬɪɚɬɚ 

ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɜɧɟɤɥɟɬɨɱɧɵɦ ɦɚɬ ɪɢɤ ɫɨɦ ɤɥɟɬɨɤ ɜ 2D 

ɤɭɥɶɬɭɪɚɯ. ȼ ɪɹɞɟ ɪɚɛɨɬ ɩɨɤ ɚɡɚ ɧɨ, ɱɬɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɥɟɬɨɤ ɧɚ 

ɧɟɚɞɝɟɡɢɪɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɥɟɬɨɱɧɵɯ ɚɝɪɟɝɚɬɨɜ – 

ɫɮɟɪɨɢɞɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɥɟɬɤɢ ɜ ɫɮɟɪɨɢɞɚɯ ɧɚɯɨɞɹɬɫɹ ɜ ɦɟɬɚɛɨɥɢɱɟɫɤɢ 

ɧɟɚɤɬɢɜɧɨɦ ɫɨɫ ɬɨɹ ɧɢɢ, ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ȺɌɎ ɢ ɤɢɫɥɨɪɨɞɚ, ɫ 

ɦɢɧ ɢɦɚ ɥɶɧ ɵɦ ɫɢɧɬɟɡɨɦ ɛɟɥɤɨɜ ɰɢɬɨɫɤɟɥɟɬɚ. Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɥɟɬɨɤ ɧɚ 3D 

ɦɚɬɪɢɤɫɚɯ ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ ɫɟɬɶɸ ɩɨɪ ɩɨɡɜɨɥɹɟɬ ɩɪɟ ɨɞɨ ɥɟɬ ɶ ɫɧɢɠɟɧɢɟ 

ɤɥɟɬɨɱɧɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ ɜ ɤɭɥɶɬɭɪɟ. ɑɟɪ ɟɡ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ «ɤɥɟɬɤɚ-ɦɚɬɪɢɤɫ» 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɭɧɤɰɢɣ ɤɥɟ ɬɨɤ (ɤɨɬɨɪɨɟ ɜ ɫɥɭɱɚɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɮɟɪɨɢɞɨɜ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟ ɬ ɦɟɠɤɥɟɬɨɱɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ). 
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2  ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

2. 1  Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɜɵɛ ɪɚɧ ɵ 3 ɬɢɩɚ ɛɢɨɩɨɥɢɦɟɪɨɜ: 

 ɩɨɥɢɝɢɞɪɨɤɫɢɚɥɤɚɧɨɚɬɵ (ɉȽȺ) – ɝɨɦɨɝɟɧɧɵɣ ɩɨɥ ɢɦɟ ɪ3-

ɝɢɞɪɨɤɫɢɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ (ɉ3ȽȻ) ɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɩɨɥɢɦɟɪ 3-

ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ ɢ 3-ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬɚ (ɉ3ȽȻ/3Ƚȼ) ɫ ɜɤɥɸɱɟɧɢɟɦ 3-

ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬɚ 18 ɦɨɥ.%, ɩɨɥɭɱɟɧɧɵɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɧɨɜ ɵɯ ɛɢɨɦɚɬɟɪɢɚɥɨɜ 

ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ; 

 

 

ɚ       ɛ 

Ɋɢɫɭɧɨɤ 1 – ɏɢɦ ɢɱɟ ɫɤɚ ɹ ɫɬɪɭɤɬɭɪɚ ɉȽȺ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ,ɚ – ɩɨɥɢ-3-

ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬ, ɛ – ɩɨɥɢ-3-ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬ-ɫɨ-3-ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬ 

 

 ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɰɟɥɥɸɥɨɡɚ (Ȼɐ), ɫɢɧɬɟɡɢɪɨɜɚɧɧɚɹ ɧɚ 2 ɪɚɡ ɥɢɱ ɧɵɯ 

ɫɭɛɫɬɪɚɬɚɯ: ɝɥɸɤɨɡɟ ɢ ɝɥɢɰɟɪɢɧɟ, ɩɨɥɭɱɟɧɧɚɹ ɧɚ Ȼɚɡɨɜɨɣ ɤɚɮ ɟɞɪ ɟ 

ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɂɧɫɬɢɬɭɬɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ 

ɋɢɛɢɪɫɤɨɝɨ ɮɟɞ ɟɪɚ ɥɶɧ ɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ; 

 
Ɋɢɫɭɧɨɤ 2 – ɏɢɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ 

 

 ɯɢɬɨɡɚɧɜɵɫ ɨɤɨ ɣ ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ, ɫɬɟɩɟɧɶ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ 99%, 

ɩɪɢ ɨɛɪ ɟɬɺ ɧ Sigma-Aldrich®. 
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Ɋɢɫɭɧɨɤ 3 – ɏɢɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɯɢɬɨɡɚɧɚ 

 

2. 2  Ɇɟɬɨɞɢɤɢ ɢɫɫ ɥɟɞ ɨɜɚ ɧɢɹ 

2. 2. 1  ɋɢɧ ɬɟɡ ɉȽȺ 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɞɭɰɟɧɬɨɜ ɉȽȺ ɛɵɥɢ ɜɡɹɬɵ ɩɪɢɪɨɞɧɵɟ ɲɬɚ ɦɦɵ ɛɚɤɬɟɪɢɣ 

Cupriaviduseutrophus ȼ10646, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɫɩɨ ɫɨɛ ɧɨɫ ɬɶɸ ɤ ɫɢɧɬɟɡɭ 

ɉȽȺ. C. eut rop hus ȼ10646 ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ ɜɨ ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɤɨɥɥɟɤɰɢɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

Ȼɚɤɬɟɪɢɢ ɜɵɪ ɚɳɢ ɜɚɥ ɢ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɞɜɭɫɬɚɞɢɣɧɨɦ ɪɟɠɢɦɟ, 

ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɪɚɧɟɟ [66].ɉɨɫɟɜɧɨɣ ɦɚɬɟɪɢɚɥ ɩɨɥɭɱɚɥɢ ɩɭɬɟɦ 

ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ ɦɭɡɟɣɧɨɣ ɤɭɥ ɶɬɭ ɪɵ, ɯɪɚɧɹɳɟɣɫɹ ɧɚ ɚɝɚɪɢɡɨɜɚɧɧɨɣ ɫɪɟɞɟ. 

Ɇɭɡɟɣɧɭɸ ɤɭɥɶɬɭɪɭ ɜɵɪɚɳɢɜɚɥɢ ɜ ɠɢɞɤɨɣ ɫɨɥɟɜɨɣ ɫɪɟɞɟ ɒɥɟɝɟɥɹ ɩɪɢ 

ɫɬɚɪɬɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɥɸ ɤɨɡ ɵ 10 ɝ/ɥ. Ⱦɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɛɚɤɬɟɪɢɣ ɡɚ ɨɫɧɨɜɭ 

ɩɪɢ ɧɹɬ ɚ ɫɪɟɞɚ ɫɥɟɞɭɸɳɟɝɨ ɫɨɥɟɜɨɝɨ ɫɨɫɬɚɜɚ: Na2HPO4⋅H2O – 9,1 ɝ/ɥ; KH2PO4ɬ – 

1,5 ɝ/ɥ; MgS O4⋅ H2O – 0,2 ɝ/ɥ; Fe3C6H5O7⋅7H2O – 0,025 ɝ/ɥ ɢ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ 

ɤɢɫɥɨɬɧɨ-ɫɨɥɟɜɚɹ ɫɪɟɞɚ [67]. ɂɫɬɨɱɧɢɤɨɦ ɠɟɥ ɟɡɚ ɫɥɭɠɢɥ ɪɚɫɬɜɨɪ 

ɠɟɥɟɡɚɥɢɦɨɧɧɨɤɢɫɥɨɝɨ (5 ɝ/ɥ), ɤɨɬ ɨɪɵ ɣ ɜɜɨɞɢɥɢ ɢɡ ɪɚɫɱɟɬɚ 5 ɦɥ/ɥ. 

Ɇɢɤɪɨɷɥɟɦɟɧɬɵ ɜɜɨɞɢɥɢ ɩɨ ɩɪɨɩɢɫɢ ɏɨɚɝɥɚɧɞɚ ɢɡ ɪɚɫɱɺɬɚ 3 ɦɥ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɪɚɫ ɬɜɨ ɪɚ ɧɚ 1 ɥ ɫɪɟɞɵ. ɋɬɚɧɞɚɪɬɧɵɣ ɪɚɫɬɜɨɪ ɫɨɞɟɪɠɢɬ: H3BO3 – 0,288 ɝ/ɥ; 

CoCl2⋅6H 2O – 0,030 ɝ/ɥ; CuSO4⋅5H2O – 0,08 ɝ/ɥ; MnCl2⋅4H2O – 0,008 ɝ/ɥ; 

ZnSO4⋅7H2O – 0,176 ɝ/ɥ; NaMoO4⋅2H2O – 0,050 ɝ/ɥ; NiCl2 – 0,008 ɝ/ɥ. ȼ ɤɚɱɟɫɬɜɟ 

ɢɫɬɨɱɧɢɤɚ ɚɡɨ ɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɱɟɜɢɧɭ. 

ɂɧɨɤɭɥɹɬ ɩɨɥɭɱɚɥɢ ɜ ɫɬɪɨɝɨ ɫɬɟɪɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɟɣɤɟɪɚ-ɢɧɤɭɛɚɬɨɪɚ «IncubatorSha kerInnova®» ɫɟɪɢɢ 

44 («NewBru nsw ickScientific», ɋɒȺ) ɜ ɫɬɟɤɥɹɧɧɵɯ ɤɨɥɛɚɯ ɨɛɴɟɦɨɦ ɨɬ 0,5 ɞɨ 

2,0 ɥ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɨɥɧɟɧɢɹ 0,5 ɩɪɢ 30°ɋ ɢ 200 ɨɛ/ɦɢɧ. 
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Ɋɢɫɭɧɨɤ 4 – ɉɨɥ ɭɱɟ ɧɢɟɢɧɨɤɭɥɹɬɚɜɤɨɥɛɚɯɜɲɟɣɤɟɪ-ɢɧɤɭɛɚɬɨɪɚɯ 

«In cub ato rShakerInnova»® 

 

Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɛɚɤɬɟɪɢɣ ɩɪɨɜɨɞɢɥɢ ɜ ɫɬɟ ɪɢɥ ɶɧɨ ɦ ɪɟɠɢɦɟ ɧɚ ɨɩɵɬɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɮɟɪɦɟɧɬɺɪɨɜ ɮɢɪɦɵ Bioengineering (ɒɜɟɣɰɚɪɢɹ) – NLF 22, ɨɛɴɟɦ ɚɩɩɚɪɚɬɚ 30 ɥ 

(ɪɚɛɨɱɢɣ ɨɛɴ ɟɦ ɨɬ 5 ɞɨ 20 ɥ) ɢ P 150, ɨɛɴɺɦɨɦ 150 ɥ (ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɨɬ 10 ɞɨ 

110 ɥ). 

 

 

ɚ    ɛ 

Ɋɢɫɭɧɨɤ 5 – Ɏɟɪɦɟɧɬɺɪɵɮɢɪɦɵ Bio eng ine eri ng (ɒɜɟɣɰɚɪɢɹ)ɚ – «Bioengineering® NLF 

22», ɨɛɴɟɦ 30 ɥ, ɛ – «Bioengineering® P 150», ɨɛɴɺɦ 150 ɥ 
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ȼɚɥɟɪɶɹɧɨɜɭɸ ɤɢɫɥɨɬɭ ɞɨɛɚɜɥɹɥɢ ɜ ɜɢɞɟ ɧɚɬɪɢɟɜɨɣ ɫɨɥɢ ɫɨɜ ɦɟɫ ɬɧɨ ɫ 

ɨɫɧɨɜɧɵɦ ɝɥɸɤɨɡɧɵɦ ɫɭɛɫɬɪɚɬɨɦ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,02 ɝ/ɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɫɨɩɨɥɢɦɟɪɚ. 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɬɛ ɢɪɚ ɥɢ ɩɪɨɛɵ ɤɭɥɶɬɭɪɵ (ɤɚɠɞɵɟ 5 

ɱ). Ʉɨɧ ɬɪɨ ɥɶ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɚɡɨɬɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢ ɫɨɫ ɬɚɜ ɚ 

ɩɨɥɢɦɟɪɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ ɩɪɨɢɡɜɨɞɢɥɢ ɫɬɚɧɞɚɪɬɧɵɦɢ 

ɦɟɬ ɨɞɚ ɦɢ, ɨɩɢɫɚɧɧɵɦɢ ɪɚɧɟɟ. 

ɂɡɦɟɧɟɧɢɟ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ ɜ ɩɪɨɰɟɫɫɟ ɤɭɥ ɶɬɢ ɜɢɪ ɨɜɚ ɧɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ 

ɩɨ ɨɩɬɢɱɟɫɤɨɣɩɥɨɬɧɨɫɬɢ ɤɭɥ ɶɬɭ ɪɵ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɬɛ ɢɪɚ ɥɢ ɩɪɨɛɵ ɤɭɥɶɬɭɪɵ, ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɬɨɤɨɥɨɪɢɦɟɬɪ ɄɎɄ-

2Ɇɉ, ɩɪɢ ɪɚɡɜɟɞɟɧɢɢ ɩɪɨ ɛɵ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ 1:5 ɢ λ=440 ɧɦ (ɞɥ ɢɧɚ 

ɨɩɬɢɱɟɫɤɨɝɨ ɩɭɬɢ 1 ɦɦ). 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɤɥɟɬɨɤ ɏ, ɝ/ɥ, ɪɟɝ ɢɫɬ ɪɢɪ ɨɜɚ ɥɢ ɜɟɫɨɜɵɦ ɫɩɨɫɨɛɨɦ. Ⱦɥɹ 

ɷɬɨɝɨ ɛɪɚɥɢ ɚɥɢɤɜɨɬɵ ɛɚɤ ɬɟɪ ɢɚɥ ɶɧɨ ɣ ɫɭɫɩɟɧɡɢɢ, ɨɛɴɟɦɨɦ 10-25 ɦɥ, 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ 10 ɦɢɧ ɩɪɢ 6000 ɨɛ/ɦɢɧ; ɞɜɚɠɞɵ ɨɬɦɵɜɚɥɢ ɤɥɟ  ɬɤɢ ɨɬ ɫɨɥɟɣ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɢ ɫɧɨɜɚ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ. Ɉɬɦɵɬɵɟ ɤɥɟɬɤɢ 

ɩɟɪɟɧɨɫɢɥɢ ɜ ɛɸɤɫɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɜɟɞɟɧɧɵɟ ɞɨ ɩɨɫɬɨɹɧɧɨɝɨ ɜɟɫɚ. ɉɪɨɛɵ 

ɫɭɲɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 105°ɋ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɨɯɥɚɠɞɚɥɢ ɜ ɷɤɫɢɤɚɬɨɪɟ ɢ 

ɜɡɜɟɲɢɜɚɥɢ. Ȼɢɨ ɦɚɫ ɫɭ ɛɚɤɬɟɪɢɣ ɜ ɤɭɥɶɬɭɪɟ ɨɩɪɟɞɟɥɹɥɢ ɤɚɤ ɪɚɡɧɢɰɭ ɦɟɠɞɭ 

ɜɟɫ ɨɦ ɛɸɤɫɚ ɫ ɤɥɟɬɤɚɦɢ ɢ ɜɟɫɨɦ ɱɢɫɬɨɝɨ ɛɸɤ ɫɚ. 

 Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɚɡɨɬɚ 1 ɦɥ ɮɭɝɚɬɚ ɡɚɥɢɜɚɥɢ 10 ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, 

ɞɨɛɚɜɥɹɥɢ 1-2 ɤɚɩɥɢ 33% KOH ɢ 0,5 ɦɥ ɪɟɚɤɬɢɜɚ ɇɟɫɥɟɪɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɧɚɛ ɥɸɞ ɚɥɢ ɩɨ ɰɜɟɬɨɜɨɣ ɪɟɚɤɰɢɢ. 

ȼɧɭɬɪɢɤɥɟɬɨɱɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ ɫɨɫɬɚɜ ɩɨɥɢɦɟɪɚ ɨɩɪ ɟɞɟ ɥɹɥ ɢ 

ɯɪɨɦɚɬɨɝɪɚɮɢɟɣ ɦɟɬɢɥɨɜɵɯ ɷɮɢɪɨɜ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɩɨɫɥɟ ɦɟɬɚɧɨɥɢɡɚ ɨɛɪ  ɚɡɰ ɚ 

ɧɚ ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ Agilent 7890A ɫ ɦɚɫ ɫ ɞɟɬɟɤɬɨɪɨɦ 

AgilentTechnologies 5975ɋ («Agilent», ɋɒȺ ). Ʉ ɧɚɜɟɫɤɟ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ (4,0–

4,5 ɦɝ) ɞɨɛɚɜɥɹɥɢ 1 ɦɥ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɚɧɞɚɪɬɚ (0,5 ɦɝ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɧɚ 1 

ɦɥ ɯɥɨɪɨɮɨɪɦɚ), 0,85 ɦɥ ɦɟɬɚɧɨɥɚ ɢ 0,15 ɦɥ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ 

ɤɢɫɥɨɬɵ. ɉɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɤɢɩɹɬɢɥɢ ɫ ɨɛɪɚɬɧɵɦɢ ɯɨɥɨɞɢɥɶɧɢɤɨɦɢ ɜ ɬɟɱɟɧɢɟ 
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2 ɱ 40 ɦɢɧ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɟɬɚɧɨɥɢɡɚ ɜ ɩɪɨɛɭ ɞɨɛɚɜɥɹɥɢ 1-3 ɦɥ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɢ ɯɨɪɨɲɨ ɩɟɪɟɦɟɲɢɜɚɥɢ ɩɨɥɭɱɟɧɧɵɣ ɪɚɫ ɬɜɨ ɪ ɞɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɠɢɞɤɨɫɬɟɣ. ɇɢɠɧɢɣ ɯɥɨɪɨɮɨɪɦɟɧɧɵɣ ɫɥɨɣ, ɩɨɥɭɱɟɧɧɵɣ ɩɭɬ ɟɦ 

ɩɪɨɦɵɜɤɢ ɩɪɨɛ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɫ ɩɨɦɨɳɶɸ ɞɟɥɢɬɟɥɶɧɵɯ ɜɨɪ  ɨɧɨ ɤ ɢ 

ɩɪɨɩɭɫɤɚɧɢɹ ɱɟɪɟɡ ɫɥɨɣ ɫɟɪɧɨɤɢɫɥɨɝɨ ɧɚɬɪɢɹ, ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɚɧɚɥɢɡɚ [55; 56 

ȼɨɪɨɧɢɧɚ]. 

Ɇɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɦɚɫɫɨɜɨɟ ɪɚɫ ɩɪɟ ɞɟɥ ɟɧɢ ɟ 

ɢɫɫɥɟɞɨɜɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɪɨɦɚɬɨɝɪɚɮɚ ɞɥɹ ɝɟɥɶɩɪɨɧɢɤɚɸɳɟɣ 

ɯɪɨɦɚɬɨɝɪɚɮɢɢ AgilentTechnologies 1260 Infinity (Ƚɟɪɦɚɧɢɹ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɫɬɚɧɞɚɪɬɨɜ AgilentPS-HEasiVial. ɇɚɯɨɞɢɥɢ ɫɪɟɞɧɟɜɟɫɨɜɭɸ (Mɜ) 

ɢ ɫɪɟɞɧɟɱɢɫɥɨɜɭɸ (Mɱ) ɦɨɥ ɟɤɭ ɥɹɪ ɧɭɸ ɦɚɫɫɭ,ɚ ɬɚɤɠɟ ɩɨɥɢɞɢɫɩɟɪɫɧɨɫɬɶ (ɉȾ), 

ɪɚɫɬɜɨɪɹɹ ɨɛɪ ɚɡɰ ɵ ɫɨɩɨɥɢɦɟɪɧɵɯ ɉȽȺ ɧɚɜɟɫɤɨɣ 10–12 ɦɝ ɜ 2 ɦɥ ɯɥɨɪɨɮɨɪɦɚ ɫ 

ɞɚɥɶɧɟɣɲɟɣ ɢɯ ɮɢɥɶɬɪɚɰɢɟɣ. Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɦɨɥ ɟɤɭ ɥɹɪ ɧɨɣ ɦɚɫɫɵ 

ɫɨɩɨɥɢɦɟɪɨɜ (Mɱ, Ⱦɚ) ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

Mɱ = Σ (Ni× Mi/N) (1) 

 

ɝɞɟ Ni– ɤɨɥ ɢɱɟ ɫɬɜ ɨ ɦɨɥɟɤɭɥ ɦɚɫɫɵ i;N– ɨɛɳɟɟ ɤɨɥ ɢɱɟ ɫɬɜ ɨ 

ɦɨɥɟɤɭɥ;Mi– ɦɚɫɫɚ ɦɨɥɟɤɭɥ ɞɥɢɧɵ i, Ⱦɚ. 

ȼɟɫ ɫɪɟɞɧɟɣ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɫɨɩɨɥɢɦɟɪɚ (Mɜ, Ⱦɚ) ɨɩɪ ɟɞɟ ɥɹɥ ɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

Mɜ= Σ (wi×Mi) (2) 

 

ɝɞɟwi– ɞɨɥɹ ɦɚɫɫɵ. 

Ⱦɨɥɹ ɦɚɫɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

wi = Ni × Mi / Σ (Ni×Mi) (3) 
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ɉɨɥɢɞɢɫɩɟɪɫɧɨɫɬɶ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɰɟɧɢɬɶ ɫɨɨ ɬɧɨ ɲɟɧ ɢɟ ɜ ɩɨɥɢɦɟɪɟ 

ɮɪɚɝɦɟɧɬɨɜ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɩɨɥɢɦɟɪɢɡɭɟɦɨɫɬɢ, ɜɵɱ ɢɫɥ ɹɥɢ ɢɡ 

ɮɨɪɦɭɥɵ: 

 

ɉȾ = Mɜ/ Mɱ (4) 

 

Ɍɟɪɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɢɨɩɨɥɢɦɟɪɨɜ ɢɫɫɥɟɞɨɜɚɧɵ ɦɟɬɨɞɨɦ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɫɤɚ ɧɢɪ ɭɸɳ ɟɣ ɤɚɥɨɪɢɦɟɬɪɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ DSC-1 

(«MettlerToledo», ɒɜɟɣɰɚɪɢɹ). Ɉɛɪɚɡɰɵ ɜ ɜɢɞɟ ɩɨɪɨɲɤɚ ɦɚɫɫɨɣ 4,0 ±0,2 ɦɝ 

ɩɨɦɟɳɚɥɢ ɜ ɚɥɸɦɢɧɢɟɜɵɟ ɬɢɝɥɢ, ɧɚɝɪɟɜɚɥɢ ɫɨ ɫɤɨ ɪɨɫ ɬɶɸ 5°ɋ/ɦɢɧ ɞɨ 200°ɋ. 

ɉɨɫɥɟ ɨɛɪɚɡɰɵ ɨɯɥɚɠɞɚɥɢ ɞɨ -20 °ɋ, ɜɵɞɟɪɠɢɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ ɢ 

ɩɨɜɬɨɪɧɨ ɧɚɝ ɪɟɜ ɚɥɢ ɞɨ 320°ɋ. Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɢ ɬɟɪɦɢɱɟɫɤɨɣ 

ɞɟɝɪɚɞɚɰɢɢ ɪɟɝ ɢɫɬ ɪɢɪ ɨɜɚ ɥɢ ɩɨ ɩɢɤɚɦ ɧɚ ɬɟɪɦɨɝɪɚɦɦɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟ ɫɩɟ ɱɟɧ ɢɹ «STAReSW 11.00» 

 

2. 2. 2  ɉɨɥɭɱɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɥɺɧɨɱɧɵɯ ɨɛɪɚɡɰɨɜ ɢɡ 

ɉȽȺ 

ɇɚɜɟɫɤɭ ɩɨɥɢɦɟɪɚ ɉȽȺ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɞɟɥɟɧɧɨɝɨ ɢɡ ɛɢɨɦɚɫɫɵ 

ɦɢɤ ɪɨɨ ɪɝɚ ɧɢɡ ɦɨɜ Cupriaviduseutrophus ȼ10646, ɪɚɫɬɜɨɪɹɥɢ ɜ ɞɟɫ ɹɬɢ ɨɛɴɺɦɚɯ 

ɞɢɯɥɨɪɦɟɬɚɧɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɫɫɟ ɩɨɥɢɦɟɪɚ. ɉɨɫ ɥɟ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ 

ɩɨɥɢɦɟɪɚ ɪɚɫɬɜɨɪ ɩɟɪɟɥɢɜɚɥɢ ɜ ɺɦɤɨɫɬɶ, ɫɨɞ ɟɪɠ ɚɳɭ ɸ ɭɞɜɨɟɧɧɵɣ (ɤ ɪɚɫɬɜɨɪɭ 

ɉȽȺ) ɨɛɴɺɦ ɨɫɚɞɢɬɟɥɹ, ɜ ɪɨɥ ɢ ɤɨɬɨɪɨɝɨ ɜɵɫɬɭɩɚɥ ɝɟɤɫɚɧ. ȼɫɟ ɪɚɛɨɬɵ 

ɩɪɨɜɨɞɢɥɢ ɜ ɜɵɬ ɹɠɧ ɨɦ ɲɤɚɮɭ ɢ ɜ ɡɚɳɢɬɧɵɯ ɩɟɪɱɚɬɤɚɯ. ɉɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ 

ɨɬɫ ɬɚɢ ɜɚɥ ɢ ɜ ɬɟɱɟɧɢɟ 30-40 ɦɢɧɭɬ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɥɢɦɟɪ ɨɬɮ ɢɥɶ ɬɪɨ ɜɵɜ ɚɥɢ ɧɚ 

ɨɛɟɡɡɨɥɟɧɧɨɦ ɮɢɥɶɬɪɟ ɤɪɚɫɧɚɹ ɥɟɧɬɚ ɢ ɜɵɫɭɲɢɜɚɥɢ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ ɜ 

ɬɟɱɟɧɢɟ ɫɭɬɨɤ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ – ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɧɬɪɨɥɹ ɱɢɫɬɨɬɵ 

ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɩɨɦɨɳɢ ɝɚɡɨɜɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ – 

ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ AgilentTechnologies 5975ɋ («Agilent», ɋɒȺ) – ɩɪɨɰɟɞɭɪɭ 

ɨɱɢ ɫɬɤ ɢ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɪɚɫɬɜɨɪɟɧɢɹ-ɨɫɚɠɞɟɧɢɹ ɩɪɨɜɨɞɢɥɢ ɩɨɜɬɨɪɧɨ. 
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ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ 

ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɦɚɫɫɵ ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɫɭɫɩɟɧɡɢɹ (≈70 ɝ/ɥ) 

ɫɭɲɤɚ 

 
 

 

 

 

 
Ɋɢɫɭɧɨɤ 6 – ɋɯɟ ɦɚ ɩɨɥɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɉȽȺ 

 

ɉɨɥɢɦɟɪɧɵɟ ɩɥɺɧɤɢ ɩɨɥɭɱɚɥɢ ɦɟɬɨɞɨɦ ɩɨɥ ɢɜɚ ɪɚɡɨɝɪɟɬɨɝɨ ɞɨ 40°ɋ ɧɚ 

ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɟ MRHei-Standart (Heidolph, Ƚɟɪɦɚɧɢɹ) ɩɪɢ 300 ɨɛ/ɦɢɧ. 2% 

ɪɚɫɬɜɨɪɚ ɩɨɥɢɦɟɪɚ ɜ ɞɢɯɥɨɪɦɟɬɚɧɟ ɧɚ ɨɛɟɡɠɢɪɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɱɚɲ ɟɤ 

ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ 

ɫɨɞɟɪɠɚɧɢɟ ɢ ɫɨɫɬɚɜ ɉȽȺ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɉȽȺ 

ɝɟɥɶ-ɩɪɨɧɢɤɚɸɳɚɹ ɯɪɨɦɚɬɨɝɪɚɮɢɹ ɦɟɬɚɧɨɥɢɡ 

ɨɫɚɠɞɟɧɢɟ (ɝɟɤɫɚɧ) 

ɷɤɫɬɪɚɤɰɢɹ (ɞɢɯɥɨɪɦɟɬɚɧ) 

 

ɬɪɟɯɤɪɚɬɧɚɹ ɷɤɫɬɪɚɤɰɢɹ 
(ɷɬɚɧɨɥɨɦ) 

ɛɢɨɦɚɫɫɚ (ɜɥɚɠɧɨɫɬɶ ≈ 3 %) 

ɉȽȺ 

ɤɭɥɶɬɭɪɚ Cupriavidus eutrophus ȼ10646 
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ɉɟɬɪɢ. ɉɥɺɧɤɢ ɜɵɫɭɲɢɜɚɥɢ ɜ ɜɚɤ ɭɭɦ ɧɨɦ ɷɤɫɢɤɚɬɨɪɟ (Labconco, ɋɒȺ) ɫ ɰɟɥɶɸ 

ɢɫɩɚɪɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ. Ɍɨɥ ɳɢɧ ɭ ɩɥɺɧɨɤ ɢɡɦɟɪɹɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɷɥɟɤɬɪɨɧɧɨ-

ɰɢɮɪɨɜɵɦ ɦɢɤɪɨɦɟɬɪɨɦ LegionerEDM-25-0.001 (Ɂɭɛɪ, Ɋɨɫɫɢɹ). ɋ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ɜɵɫ ɟɤɚ ɥɢ ɞɢɫɤɢ ɞɢɚɦɟɬɪɨɦ 15 ɦɦ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ 

ɷɤɫ ɩɟɪ ɢɦɟ ɧɬɚ ɯ. 

 

2. 2. 3  ɉ ɨɥɭ ɱɟɧ ɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵ 

ɒɬɚɦɦ KomagataeibacterxylinusB-12068 ɛɵɥ ɜɵɞ ɟɥɟ ɧ ɢɡ ɩɪɢɪɨɞɧɨɣ 

ɚɫɫɨɰɢɚɰɢɢ ɱɚɣɧɨɝɨ ɝɪɢɛɚ (ɤɨɦɛɭɱɚ) Medusomycesgis evi iJ. Lindau. ȼɵɞɟɥɟɧɢɟ 

ɲɬɚɦɦɚ ɩɪɨɜɨɞɢɥɢ ɧɚ ɚɝɚɪɢɡɨɜɚɧɧɨɣɫɪɟ ɞɟHestrin-Schramm (HS), ɫɨɞɟɪɠɚɳɟɣ 

(ɝ/ɥ): ɝɥɸɤɨɡɭ – 20.0, ɩɟɩ ɬɨɧ – 5.0, ɞɪɨɠɠɟɜɨɣ ɷɤɫɬɪɚɤɬ – 5.0, Na2HPO4 – 2.7 ɢ 

ɥɢɦɨɧɧɭɸ ɤɢɫɥɨɬɭ – 1.15 (Hestrin, Sch ram m, 1954). Ɇɨɪɮɨɥɨɝɢɸ ɤɥɟɬɨɤ 

ɢɡɭɱɚɥɢ ɧɚ ɩɪɟɩɚɪɚɬɚɯ, ɨɤɪ ɚɲɟ ɧɧɵ ɯ ɩɨ Ƚɪɚɦɭ, ɮɟɧɨɬɢɩɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ 

ɢɫɫɥɟɞɨɜɚɥɢ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɜ ɦɢɤ ɪɨɛ ɢɨɥ ɨɝɢ ɢ ɦɟɬɨɞɚɦɢ (Booneetal., 2005; 

Dworkinetal., 2006). ɋɩɨɫɨɛɧɨɫɬɶ ɤ ɪɨɫɬɭ ɧɚ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɭɝɥɟɪɨɞɚ 

ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɛɚɡ ɨɜɨ ɣ ɫɪɟɞɟ HS ɫ ɞɨɛɚɜɥɟɧɢɟɦ 2 % ɫɨɨ ɬɜɟ ɬɫɬ ɜɭɸ ɳɟɝ ɨ ɭɝɥɟɜɨɞɚ 

(ɝɥɸɤɨɡɚ, ɝɥɢɰɟɪɢɧ). Ⱦɥɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɲɬɚɦɦɚ ɨɬ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ 

ɜɢɞɨɜ ɪɨɞɚ Komagataeibacter ɨɩɪɟɞɟɥɹɥɢ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɟ ɞɥɹ 

ɪɨɫɬɚ; ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɪɨɫɬɭ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 30% ɝɥɸɤɨɡɵ; ɪɨɫɬ ɧɚ ɫɪɟɞɟ AE ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ 3% ɷɬɚɧɨɥɚ ɢ ɞɨ 8% ɚɰɟ ɬɚɬ ɚ (ɝ/ɥ): ɩɟɩɬɨɧ – 4.0; ɞɪɨɠɠɟɜɨɣ 

ɷɤɫɬɪɚɤɬ – 3.0; ɝɥɸɤɨɡɚ – 7.5; ɚɝɚɪ – 8.0; ɭɤɫɭɫɧɚɹ ɤɢɫ ɥɨɬ ɚ – 60 ɦɥ; ɷɬɚɧɨɥ – 30 

ɦɥ (Bo oneetal., 2005; Dellaglioetal., 2005). ɗɬɚɧɨɥ ɢ ɭɤɫɭɫɧɭɸ ɤɢɫ ɥɨɬ ɭ ɞɨɛɚɜɥɹɥɢ 

ɩɨɫɥɟ ɫɬɟɪɢɥɢɡɚɰɢɢ ɨɫɧɨɜɧɨɣ ɫɪɟɞɵ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɩɨɫɨɛɧɨɫɬɢ ɲɬɚ ɦɦɚ K. xylinusB-12068 ɩɪɨ ɞɭɰ ɢɪɨ ɜɚɬ ɶ Ȼɐ 

ɲɬɚɦɦ ɜɵɪɚɳɢɜɚɥɢ ɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɫɪɟɞɟ HS. ɉɨɫɟɜɧɨɣ ɦɚɬɟɪɢɚɥ ɩɨɥɭɱɚɥɢ, 

ɜɵɪɚɳɢɜɚɹ ɛɚɤɬɟɪɢɢ K. xylinusB-12068 ɧɚ ɚɝɚɪɢɡɨɜɚɧɧɨɣ ɫɪɟɞɟ HS, ɡɚɬɟɦ 

ɩɟɪɟɧɨɫɢɥɢ ɤɨɥɨɧɢɸ ɛɚɤɬɟɪɢɣ ɜ 250 ɦɥ ɤɨɥɛɭ ɗɪɥɟɧɦɟɣɟɪɚ ɫɨ 100 ɦɥ ɠɢɞɤɨɣ 

ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟ ɞɵ ɢ ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 7 ɫɭɬɨɤ ɩɪɢ ɬɟɦ ɩɟɪ ɚɬɭ ɪɟ 30°ɋ ɜ 

ɫɬɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɉɨɥɭɱɟɧɧɭɸ Ȼɐ ɨɬɞɟɥɹɥɢ ɨɬ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ, 
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ɨɱɢɳɚɥɢ ɜ 0,5 % ɪɚɫ ɬɜɨ ɪɟ NaOH 24 ɱɚɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25-27°ɋ, ɡɚɬ ɟɦ 

ɩɨɦɟɳɚɥɢ ɜ 0,5% ɪɚɫɬɜɨɪ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɧɚ 24 ɱ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɩɨɫɥɟ 

ɱɟɝɨ ɩɪɨɦɵɜɚɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞ ɨɣ ɞɨ pH 7.  

ɉɥɟɧɤɢ Ȼɐ ɫɬɟ ɪɢɥ ɢɡɨ ɜɚɥ ɢ ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɟɦ ɜ ɮɨɫɮɚɬɧɨ-ɛɭɮɟɪɧɨɦ 

ɪɚɫɬɜɨɪɟ ɩɪɢ 121°ɋ ɜ ɬɟɱ ɟɧɢ ɟ 15 ɦɢɧɭɬ ɢ ɯɪɚɧɢɥɢ ɜ ɫɬɟɪɢɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, ɢɥɢ 

ɜɵɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ ɩɨɫ ɬɨɹ ɧɧɨ ɣ ɦɚɫɫɵ. 

Ɇɚɫɫɭ ɫɵɪɨɣ ɢ ɫɭɯɨɣ ɩɥɟɧɤɢ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɜɟɫɚɯ AdventurerOH-

AR2140 (Ohaus, ɒɜɟ ɣɰɚ ɪɢɹ ). 

Ⱦ ɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɜɵɪɚɳɢɜɚɧɢɹ ɧɚ ɛɢɨɫɢɧɬɟɡ Ȼɐ 

ɜɚɪ ɶɢɪ ɨɜɚ ɥɢ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɇ (3,2-4,8) ɢ ɞɨɛɚɜɥɹɥɢ ɜ ɫɪɟ ɞɭ ɷɬɚɧɨɥ 

ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ (0,5-3,0 %). 

 

2. 2. 4  ɂɡɝɨɬɨɜɥɟɧɢɟ ɩɥɺɧɨɤ ɢɡ ɯɢɬɨɡɚɧɚ 

ɉɥɺɧɤɢ ɩɨɥɭɱɚɥɢ ɦɟɬɨɞɨɦ ɩɨɥɢɜɚ ɪɚɡɨɝɪɟɬɨɝɨ ɞɨ 40°ɋ ɧɚ ɦɚɝɧɢɬɧɨɣ 

ɦɟɲɚɥɤɟ MRHei-Standart (Heidolph, Ƚɟɪ ɦɚɧ ɢɹ) ɩɪɢ 300 ɨɛ/ɦɢɧ. 2% ɪɚɫɬɜɨɪɚ 

ɯɢɬɨɡɚɧɚ ɜ ɝɟɤ ɫɚɮ ɬɨɪ ɢɡɨ ɩɪɨ ɩɢɥ ɨɜɨ ɦ ɫɩɢɪɬɟ ɧɚ ɨɛɟɡɠɢɪɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 

ɱɚɲɟɤ ɉɟɬɪɢ.ɉɥɺ ɧɤɢ ɜɵɫɭɲɢɜɚɥɢ ɜ ɜɚɤɭɭɦɧɨɦ ɷɤɫɢɤɚɬɨɪɟ (Labconco, ɋɒȺ) ɫ 

ɰɟɥ ɶɸ ɢɫɩɚɪɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ. Ɍɨɥɳɢɧɭ ɩɥɺɧɨɤ ɢɡɦɟɪɹɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦ 

ɷɥɟɤɬɪɨɧɧɨ-ɰɢɮɪɨɜɵɦ ɦɢɤ ɪɨɦ ɟɬɪ ɨɦ LegionerEDM-25-0.001 (Ɂɭɛɪ, Ɋɨɫɫɢɹ). ɋ 

ɩɨɦ ɨɳɶ ɸ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ɜɵɫɟɤɚɥɢ ɞɢɫɤɢ ɞɢɚɦɟɬɪɨɦ 15 ɦɦ, ɚɧɚɥɨɝɢɱɧɨ 

ɨɛɪɚɡɰɚɦ ɢɡ ɞɪɭɝɢɯ ɩɨɥɢɦɟɪɨɜ. 

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɨ ɱɢɳ ɟɧɧ ɨɝɨ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɯɢɬɨɡɚɧɚ 

(700 ɤȾɚ, ɫɬɟɩɟɧɶ ɞɟɚɰɟɬɢɥɢɪɨɜɚɧɢɹ ɦɟɧɟɟ 90% ) ɟɝɨ ɪɚɫɬɜɨɪɹɥɢ ɜ 1% ɭɤɫɭɫɧɨɣ 

ɤɢɫɥɨɬɟ ɜ ɤɨɧ ɰɟɧ ɬɪɚ ɰɢɢ ɩɨ ɯɢɬɨɡɚɧɭ ɨɤɨɥɨ 1 % (ɞɥɹ ɛɨɥɟɟ ɧɢɡ ɤɨɦ ɨɥɟ ɤɭɥ ɹɪɧ ɵɯ 

ɨɛɪɚɡɰɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɵ). ɉɨɥɭɱɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ɮɢɥ ɶɬɪ ɨɜɚ ɥɢ ɱɟɪɟɡ ɦɟɥɤɨɩɨɪɢɫɬɵɣ ɮɢɥɶɬɪ (ɦɟɥɶɧɢɱɧɵɣ ɝɚɡ, ɞɢɚɦɟɬɪ 

ɩɨɪ – 5 ɦɤɦ) ɞɥɹ ɭɞɚɥɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ (ɟɫ ɥɢ ɜɢɡɭɚɥɶɧɨ ɩɪɢɦɟɫɟɣ 

ɧɟ ɜɢɞɧɨ – ɮɢɥɶɬɪɚɰɢɸ ɧɟ ɩɪɨ ɢɡɜ ɨɞɹ ɬ). Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɬɢɬɪɨɜɚɥɢ 

12% NH4OH ɞɨ ɪɇ=7,5. ɇɚɛɥɸɞɚɥɢ ɜɵɩɚɞɟɧɢɟ ɛɟɥɨɝɨ ɯɥɨɩɶɟɜɢɞɧɨɝɨ ɨɫɚɞɤɚ 
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ɯɢɬɨɡɚɧɚ, ɤɨɬ ɨɪɵ ɣ ɬɪɢɠɞɵ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (6 000 ɨɛ ɜ ɬɟɱ ɟɧɢ ɟ 10 ɦɢɧɭɬ) ɢ 

ɞɟɤɚɧɬɢɪɨɜɚɥɢ ɫɭɩɟɪɧɚɬɚɧɬ. ɉɨɥɭɱɟɧɧɵɣ ɱɚɫɬɢɱɧɨ ɨɬɦ ɵɬɵ ɣ ɨɫɚɞɨɤ 

ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɥɢ ɜ ɜɨɞɟ ɢ ɞɢɚɥɢɡɨɜɚɥɢɜ ɬɟɱɟɧɢɟ ɱɟɬɵɪɟɯ ɫɭɬɨɤ ɫ 

ɦɧɨɝɨɤɪɚɬɧɨɣ ɫɦɟɧɨɣ ɜɨɞɵ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɞɢɚɥɢɡɚ ɩɨɥɭɱɟɧɧɭɸ ɫɭɫɩɟɧɡɢɸ 

ɥɢɨɮɢɥɶɧɨ ɜɵɫɭɲɢɜɚɥɢ. ɋɪɟɞɧɢɣ ɜɵɯ ɨɞ ɯɢɬɨɡɚɧɚ ɩɨɫɥɟ ɩɟɪɟɨɫɚɠɞɟɧɢɹ 50-

80%, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥ ɢɱɢ ɹ ɜ ɨɛɪɚɡɰɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɥɟɣ ɢ 

ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɢ ɦɟɫ ɟɣ. ɋɭɤɰɢɧɢɥɢɪɨɜɚɧɧɵɣ ɯɢɬɨɡɚɧ ɩɟɪɟɨɫɚɠɞɚɥɢ 

ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɬɜɨɪɟɧɢɟɦ ɜ 2% ɪɚɫɬɜɨɪɟ NaOHɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɡɚɤ ɢɫɥ ɟɧɢ ɟɦ ɞɨ ɪɇ=6,6 30% ɪɚɫɬɜɨɪɨɦ ɭɤɫ ɭɫɧ ɨɣ ɤɢɫɥɨɬɵ. 

 

2. 2. 5  ɉɨɥɭɱɟɧɢɟ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɉȽȺ, Ȼɐ ɢ 

ɯɢɬɨɡɚɧɚ 

Ʉɨɦɩɨɡɢɬɧɵɟ ɩɥɺɧɤɢ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɢɡɦ ɟɥɶ ɱɺɧ ɧɵɯ ɧɚ 

ɭɥɶɬɪɚɰɟɧɬɪɨɛɟɠɧɨɣ ɦɟɥɶɧɢɰɟ ZM 200 (Re tsc , Ƚɟɪɦɚɧɢɹ) ɜɵɫɭɲɟɧɧɵɯ ɩɥɺɧɨɤ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɰɟɥɥɸɥɨɡɵɢ ɯɢɬɨɡɚɧɚ ɜ ɪɚɫɬɜɨɪ ɪɚɡɨɝɪɟɬɨɝɨ ɞɨ 40°ɋ ɧɚ 

ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɟ MRHei-Standart (Heidolph, Ƚɟɪ ɦɚɧ ɢɹ) ɩɪɢ 300 ɨɛ/ɦɢɧ ɉȽȺ 

ɜ ɞɢɯɥɨɪɦɟɬɚɧɟ. ɉɨɥɭɱɚɥɢ ɩɥɺɧɤɢ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ Ȼɐ ɢ ɯɢɬ ɨɡɚ ɧɚ ɤ ɉȽȺ ɤɚɤ 

1:1 ɢ 1:3, ɬɪɺɯɤɨɦɩɨɧɟɧɬɧɵɯ ɩɥɺ ɧɨɤ ɧɟ ɢɡɝɨɬɚɜɥɢɜɚɥɢ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ 

ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɩɨɪɨɲɤɨɜɨɝɨ ɯɢɬ ɨɡɚ ɧɚ ɪɚɫɬɜɨɪ ɨɛɪɚɛɚɬɵɜɚɥɢ ɭɥɶɬɪɨɡɜɭɤɨɜɵɦ 

ɝɨɦɨɝɟɧɢɡɚɬɨɪɨɦ Sonikator 3000 (Mi son ix, ɋɒȺ) ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ ɞɨ ɩɨɥɧɨɝɨ 

ɪɚɡ ɛɢɜ ɚɧɢ ɹ ɚɝɥɨɦɟɪɚɬɨɜ ɱɚɫɬɢɰ ɯɢɬɨɡɚɧɚ. ɉɥɺɧɤɢ ɜɵɫɭɲɢɜɚɥɢ ɜ ɜɚɤ ɭɭɦ ɧɨɦ 

ɷɤɫɢɤɚɬɨɪɟ (Labconco, ɋɒȺ) ɫ ɰɟɥɶɸ ɢɫɩɚɪɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ. Ɍɨɥ ɳɢɧ ɭ ɩɥɺɧɨɤ 

ɢɡɦɟɪɹɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɷɥɟɤɬɪɨɧɧɨ-ɰɢɮɪɨɜɵɦ ɦɢɤɪɨɦɟɬɪɨɦ LegionerEDM-25-

0.001 (Ɂɭɛɪ, Ɋɨɫɫɢɹ). Ɍɚɤɠɟ ɜɵɫɟɤɚɥɢ ɞɢɫɤɢ ɞɢɚ ɦɟɬ ɪɨɦ 15 ɦɦ. 

 

2. 2. 6  ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɢɦɟɪɧɵɯ ɢɡɞɟɥɢɣ ɨɰɟ ɧɢɜ ɚɥɢ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɪɚɟɜɵɯ ɭɝɥɨɜ DSA-25E (Krüss, Ƚɟɪɦɚɧɢɹ) ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ DSA-4 ɞɥɹ Windows. ɇɚ 
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ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪ ɚɡɰ ɨɜ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɲɩɪɢɰɚ ɧɚɧɨɫɢɥɢ ɤɚɩɥɢ ɜɨɞɵ ɨɛɴɟɦɨɦ 

1,5 ɦɤɥ ɫ ɜɢɞɟɨɮɢɤɫɚɰɢɟɣ ɦɨɦɟɧɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɠɢɞɤɨɫɬɢ ɫ ɩɨɜ ɟɪɯ ɧɨɫ ɬɶɸ 

ɨɛɪɚɡɰɚ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɪɚɟɜɵɯ ɭɝɥɨɜ ɫɦɚɱɢɜɚɧɢɹ ɤɚɞɪ ɜɢɞ ɟɨɡ ɚɩɢ ɫɢ ɤɚɩɥɢ 

ɩɨɫɥɟ ɟɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɛɪɚɛɚɬɵɜɚɥɫɹ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠ ɢɦɟ 

ɜɫɬɪɨɟɧɧɵɦ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ ɦɟɬɨɞɨɦ «Circle». ɂɡ ɩɨɥ ɭɱɟ ɧɧɵ ɯ ɡɧɚɱɟɧɢɣ 

ɤɪɚɟɜɵɯ ɭɝɥɨɜ ɫɦɚɱɢɜɚɧɢɹ (θ, ɝɪɚɞ) ɜɵɱɢɫɥɹɥɢ ɫɜɨɛɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɧɭɸ 

ɷɧɟɪɝɢɸ (ȖS), ɫɜɨɛɨɞɧɭɸ ɷɧɟ ɪɝɢ ɸ ɦɟɠɮɚɡɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ȖSL) ɢ ɜɟɥɢɱɢɧɭ 

ɫɢɥ ɫɰɟɩɥɟɧɢɹ (WS L) (ɷɪɝ/ɫɦ2), ɢɫɩɨɥɶɡɭɹ ɢɡɜɟɫɬɧɵɟ ɭɪɚɜɧɟɧɢɹ. 

ɋɜɨɛɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɷɧɟ ɪɝɢ ɸ (ɷɪɝ/ɫɦ2) ɧɚɯɨɞɢɥɢ ɢɡ ɭɪɚɜɧɟɧɢɹ 

 

Ȗs = ȖL (1+ cos)2/ 4 (5) 

 

ɝɞɟ ȖL – ɫɜɨɛɨɞɧɨɟ ɩɨɜ ɟɪɯ ɧɨɫ ɬɧɨ ɟ ɧɚɬɹɠɟɧɢɟ ɜɨɞɵ, ɪɚɜɧɨɟ 72.8 ɷɪɝ/ɫɦ2. 

ɋɜɨɛɨɞɧɭɸ ɷɧɟɪɝɢɸ ɦɟɠ ɮɚɡ ɨɜɨ ɣ ɩɨɜɟɪɯɧɨɫɬɢ «ɩɨɥɢɦɟɪ-ɜɨɞɚ»(ȖSL, ɷɪɝ/ɫɦ2) – 

ɩɨ ɭɪɚ ɜɧɟ ɧɢɸ 

 

 ȖSL = ȖS + ȖL – WSL, (6) 

 

ɝɞɟ ȖSL – ɤɪɢɬɟɪɢɣ ɨɫɬɚɬɨɱɧɨɣ ɦɟɠɮɚɡɨɜɨɣ ɷɧɟ ɪɝɢ ɢ; Ȗs ɢ ȖL – 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɜɨ ɛɨɞ ɧɚɹ ɷɧɟɪɝɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɺɧɤɢ ɢ ɜɨɞɵ.  

ɋɢɥɭ ɫɰɟ ɩɥɟ ɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ ɩɪɨɱɧɨɫɬɶ ɚɞɝɟɡɢɨɧɧɨɝɨ ɲɜɚ ɦɟɠɞɭ 

ɮɚɡɚɦɢ, ɜɵɱɢɫɥɹɥɢ ɢɡ ɡɚɜɢɫɢɦɨɫɬɢ 

WSL ≈ 2√ȖSȖL (7) 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɚɬɪɢɤɫɚ ɩɪɨɜɨɞɢɥɢ ɞɟɫɹɬɶ ɢɡɦ ɟɪɟ ɧɢɣ; ɪɚɫɫɱɢɬɵɜɚɥɢ 

ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ.  

 

2. 2. 7  ɂɫɫ ɥɟɞ ɨɜɚ ɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɺɧɨɤ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɭɧɢ ɜɟɪ ɫɚɥ ɶɧɨ ɣ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɟ 5565-5KN (Instron, 
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ȼɟɥ ɢɤɨ ɛɪɢ ɬɚɧ ɢɹ) ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɞɥɹ ɬɨɧɤɢɯ 

ɩɥɚ ɫɬɦ ɚɫɫ ɨɜɵ ɯ ɩɨɤɪɵɬɢɣ ASTMD882/883. ɂɫɫɥɟɞɨɜɚɥɢ ɦɨɞ ɭɥɶ ɘɧɝɚ (ɦɨɞɭɥɶ 

ɭɩɪɭɝɨɫɬɢ) (Ɇɉɚ) ɧɚɩɪɹɠɟɧɢɟ (Ɇɉɚ) ɢ ɭɞɥ ɢɧɟ ɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ (%). ɉɪɨɰɟɞɭɪe 

ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɪɢ ɫɤɨɪɨɫɬɢ 

ɞɟɮɨɪɦɚɰɢɢ 3 ɦɦ/ɦɢɧ. 

 

2. 2. 8  ȼɟɞɟɧɢɟ ɤɥɟ ɬɨɱ ɧɨɣ ɤɭɥɶɬɭɪɵ ɷɦɛɪɢɨɧɚɥɶɧɵɯ 

ɮɢɛɪɨɛɥɚɫɬɨɜ ɦɵɲɢ ɥɢɧɢɢ NIH 3T3 

 Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɪɚɥɢ ɤɪɢɨɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ 

ɪɚɡ ɦɨɪ ɨɡɤ ɢ ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɜ ɋɈ2-ɢɧɤɭɛɚɬɨɪɟ MCO-5AC (Sanyo, əɩɨ ɧɢɹ ) ɜ 

ɝɭɦɢɞɧɨɣ ɚɬɦɨɫɮɟɪɟ 5% ɋɈ2 ɩɪɢ 37ºɋ. Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɭɸ ɫɪɟɞɭ DME M, 10% ɷɦɛɪɢɨɧɚɥɶɧɭɸ ɬɟɥɹɱɶɸ 

ɫɵɜɨɪɨɬɤɭ ɢ 5% ɪɚɫɬɜɨɪ ɚɧɬ ɢɛɢ ɨɬɢ ɤɨɜ (ɩɟɧɢɰɢɥɥɢɧ, ɫɬɪɟɩɬɨɦɢɰɢɧ). Ⱦɥɹ 

ɫɧɹɬɢɹ ɤɥɟɬɨɤ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɥ ɶɬɭ ɪɚɥ ɶɧɵ ɯ ɮɥɚɤɨɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɪɢɩɫɢɧ, 

ɬɢɬɪ ɫɭɫɩɟɧɡɢɢ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦ ɨɳɶ ɸ ɤɚɦɟɪɵ Ƚɨɪɹɟɜɚ (ɫɨɨɬɧɨɲɟɧɢɟ 

ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɢ ɦɺɪɬɜɵɯ ɤɥɟɬɨɤ ɨɰɟ ɧɢɜ ɚɥɢ ɩɨɫɥɟ ɨɤɪɚɲɢɜɚɧɢɹ ɬɪɢɩɚɧɨɜɵɦ 

ɫɢɧɢɦ). ȼɫɟ ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɤɥɟ ɬɤɚ ɦɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɥɚɦɢɧɚɪɧɨɦ ɲɤɚɮɭ 

NB602-WSL (N- bio tek , Ʉɨɪɟɹ). 

 

2. 2. 9  Ⱥɧɚɥɢɡ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ 

Ɉɰɟɧɤɭ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɨɛɪɚɡɰɨɜ invitro ɩɪɨɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ 

ɫɬɚɧɞɚɪɬɚɦ ȽɈɋɌ Ɋ ɂɋɈ 10993-2009. ɉɨɬɟɧɰɢɚɥɶɧɭɸ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɶ 

ɩɨɥɭɱɟɧɧɵɯ ɦɚɬɪɢɤɫɨɜ ɨɰɟ ɧɢɜ ɚɥɢ ɜ ɩɨɫɬɨɹɧɧɨɣ ɤɥɟɬɨɱɧɨɣ ɥɢɧɢɢ 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɮɢɛɪɨɛɥɚɫɬɨɜ ɦɵɲɢ ɥɢɧ ɢɢ NIH 3T3. ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ 

ɩɪɢɧɹɥɢ ɩɨɥ ɢɫɬ ɢɪɨ ɥɨɜ ɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɩɥɚɧɲɟɬɨɜ. 

 

2. 2. 9. 1  ɉɨɞɫɱɺɬ ɚɛɫɨɥɸɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɞɝɟɡɢɪɨɜɚɧɧɵɯ ɤɥɟɬɨɤ 

Ʉɥɟɬɤɢ ɤɭɥ ɶɬɢ ɜɢɪ ɨɜɚ ɥɢ ɜ 24-ɥɭɧɨɱɧɵɯ ɩɥɚɫɬɢɤɨɜɵɯ ɩɥɚɧɲɟɬɚɯ. ɉɟɪɟɞ 

ɩɨɫɟɜɨɦ ɤɥɟɬɨɤ, ɜ ɩɥɚɧɲɟɬ ɩɨɦɟɳɚɥɢ ɩɨ 3 ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɚ ɤɚɠɞɨɝɨ ɫɨɫ ɬɚɜ ɚ ɢ 
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ɩɨɞɜɟɪɝɚɥɢ ɫɬɟɪɢɥɢɡɚɰɢɢ ɷɤɫɩɨɡɢɰɢɟɣ ɜ 70% ɷɬɚ ɧɨɥ ɟ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ, ɩɨɫɥɟ 

ɨɛɪɚɡɰɵ ɩɪɨɦɵɜɚɥɢ ɬɪɢ ɠɞɵ ɜ ɩɨɥɧɨɣ ɪɨɫɬɨɜɨɣ ɫɪɟɞɟ DMEM ɫ ɫɵɜ ɨɪɨ ɬɤɨ ɣ ɢ 

ɚɧɬɢɛɢɨɬɢɤɚɦɢ. ɇɚ ɤɚɠɞɵɣ ɦɚɬɪɢɤɫ ɜɵɫ ɟɜɚ ɥɢ 105 ɤɥɟɬɨɤ ɧɚ ɦɢɥɥɢɥɢɬɪ, 

ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɜ ɝɭɦɢɞɧɨɣ ɚɬɦ ɨɫɮ ɟɪɟ 5% ɋɈ2 ɩɪɢ 37ºɋ ɜ 1 ɦɥ ɩɨɥ ɧɨɣ ɫɪɟɞɵ 

DMEM ɫ ɞɨɛɚɜɥɟɧɢɟɦ 5% ɩɟɧɢɰɢɥɥɢɧɚ-ɫɬɪɟɩɬɨɦɢɰɢɧɚ ɢ 10 % ɷɦɛɪɢɨɧɚɥɶɧɨɣ 

ɬɟɥɹɱɶɟɣ ɫɵɜɨɪɨɬɤɢ (ɗɌɋ) ɜ ɬɟɱ ɟɧɢ ɟ 3 ɫɭɬɨɤ. ɑɟɪɟɡ 3 ɫɭɬɨɤ ɤɭɥɶɬɢɜɚɰɢɢ ɤɥɟ ɬɤɢ 

ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɫɧɢɦɚɥɢ 0,125% ɪɚɫɬɜɨɪɨɦ ɬɪɢ ɩɫɢ ɧɚ, ɞɨɛɚɜɥɹɹ ɟɝɨ ɩɨ 

0,5 ɦɥ ɜ ɤɚɠɞɭɸ ɥɭɧ ɤɭ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɨɛɪɚɜ ɤɭɥɶɬɭɪɚɥɶɧɭɸ ɫɪɟɞɭ. 

ɉɥɚɧɲɟɬ ɧɚ 5 ɦɢɧɭɬ ɩɨɦɟɳɚɥɢ ɨɛɪɚɬɧɨ ɜ ɋɈ2-ɢɧɤɭɛɚɬɨɪ, ɩɨɫɥɟ ɱɟɝɨ ɬɪɢ ɩɫɢ ɧ 

ɢɧɚɤɬɢɜɢɪɨɜɚɥɢ ɞɨɛɚɜɥɟɧɢɟɦ ɫɪɟɞɵ DMEM ɫ 10% ɗɌɋ ɢ 5% ɪɚɫɬɜɨɪɨɦ 

ɚɧɬɢɛɢɨɬɢɤɨɜ, ɤɥɟɬɤɢ ɫ ɩɥɺɧɨɤ ɫɦɵ ɜɚɥ ɢ ɢ ɩɟɪɟɦɟɳɚɥɢ ɜ ɰɟɧɬɪɢɮɭɠɧɵɟ 

ɩɪɨɛɢɪɤɢ eppendorf, ɰɟɧ ɬɪɢ ɮɭɝ ɢɪɨ ɜɚɥ ɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 3000 ɨɛ/ɦɢɧ ɜ ɬɟɱɟɧɢɟ 5 

ɦɢɧɭɬ, ɫɭɩɟɪɧɚɬɚɧɬ ɨɬɛɢɪɚɥɢ, ɤɥɟɬɨɱɧɵɣ ɨɫɚɞɨɤ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɥɢ, ɤ 10 

ɦɤɥɤɥɟɬɨɱɧɨɣ ɫɭɫɩɟɧɡɢɢ ɞɨɛɚɜɥɹɥɢ ɪɚɜɧɵɣ ɨɛɴɟɦ ɬɪɢ ɩɚɧ ɨɜɨ ɝɨ ɫɢɧɟɝɨ, ɩɨɫɥɟ 

ɱɟɝɨ ɡɚɩɨɥɧɹɥɢ ɤɚɦɟɪɭ Ƚɨɪɹɟɜɚ ɢ ɫɱɢ ɬɚɥ ɢ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɵɯ (ɧɟɨɤɪɚɲɟɧɧɵɯ) ɢ 

ɦɟɪɬɜɵɯ (ɨɤɪɚɲɟɧɧɵɯ) ɤɥɟɬɨɤ ɜ ɩɹɬɢ ɛɨɥɶɲɢɯ ɤɜɚɞɪɚɬɚɯ ɩɨ ɞɢɚɝɨɧɚɥɢ, 

ɤɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ ɨɩɪ ɟɞɟ ɥɹɥ ɢ ɩɨ ɮɨɪɦɭɥɟ 

 

ɏ = N·0,05·106·m (8) 

ɝɞɟ ɏ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɥɟɬɨɤ (ɦɥɧ/ɦɥ), N – ɤɨɥɢɱɟɫɬɜɨ ɤɥɟ ɬɨɤ ɜ 5 ɛɨɥɶɲɢɯ 

ɤɜɚɞɪɚɬɚɯ, m - ɪɚɡɛɚɜɥɟɧɢɟ. 

 

2. 2. 9. 2  ɉɪɨɜɟɞɟɧɢɟ ɆɌɌ-ɬɟɫɬɚ 

ɀɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɤɥɟɬɨɤ ɨɰɟɧɢɜɚɥɢ ɜ ɆɌɌ-ɬɟɫɬɟ. ȼ 

ɨɫɧɨɜɟ ɆɌɌ-ɬɟɫɬɚ ɥɟɠɢɬ ɪɟɚɤɰɢɹ ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɜɨɞ ɨɪɚ ɫɬɜ ɨɪɢ ɦɨɝ ɨ ɬɟɬɪɚɡɨɥɢɟɜɨɝɨ ɤɪɚɫɢɬɟɥɹ ɆɌɌ ɜ ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɮɨɪɦɚɡɚɧ ɫ 

ɭɱɚɫɬɢɟɦ NAD(P)H-ɡɚɜɢɫɢɦɵɯ ɨɤɫɢɞɨɪɟɞɭɤɬɚɡ. Ɉɛɪɚɡɨɜɚɧɢɟ ɮɨɪɦɚɡɚɧɚ 

ɡɚɜɢɫɢɬ ɨɬ ɞɨɫɬɭɩɧɨɫɬɢ NAD(P)H ɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟ ɧɤɨ ɣ 

ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ NAD(P)H ɢ ɚɤɬɢɜɧɨɫɬɢ NAD (P) H-ɡ ɚɜɢ ɫɢɦ ɵɯ 

ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɰɢɤɥɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɫɩɨɫɨɛɧɨɫɬɢ 
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ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɯ ɞɟɝɢɞɪɨɝɟɧɚɡ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 3-(4,5-ɞɢɦɟɬɢɥɬɢɚɡɨɥ-2-ɢɥ)-

2,5-ɞɢɮɟɧɢɥɬɟɬɪɚɡɨɥ ɛɪɨɦɢɞ ɞɨ ɮɨɪɦɚɡɚɧɚ ɢ ɝɨɜɨɪɢɬ ɨɛ ɚɤɬɢɜɧɨɫɬɢ 

ɦɢɬɨɯɨɧɞɪɢɣ ɤɥɟɬɨɤ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɬɟ ɪɢɥ ɢɡɨ ɜɚɧ ɧɵɟɩɥɺɧɤɢ ɩɨɦɟɳɚɥɢ ɜ 

ɥɭɧɤɢ 24-ɥɭɧɨɱɧɨɝɨ ɩɥɚɧɲɟɬɚ, ɜɵɫ ɟɜɚ ɥɢ 105ɤɥɟɬɨɤ ɧɚ ɥɭɧɤɭ, ɞɨɜɨɞɢɥɢ 

ɩɢɬ ɚɬɟ ɥɶɧ ɨɣ ɫɪɟɞɨɣ ɫɨɞɟɪɠɢɦɨɟ ɤɚɠɞɨɣ ɥɭɧɤɢ ɞɨ 1 ɦɥ. ɂɧɤ  ɭɛɢ ɪɨɜ ɚɥɢ ɜ 

ɬɟɱɟɧɢɟ 3 ɫɭɬɨɤ. Ɉɬɛ ɢɪɚ ɥɢ ɤɭɥɶɬɭɪɚɥɶɧɭɸ ɠɢɞɤɨɫɬɶ, ɡɚɬɟɦ ɜɧɨɫɢɥɢ ɜ ɤɚɠɞɭɸ 

ɥɭɧɤɭ 50 ɦɤɥ ɪɚɛɨɱɟɝɨ ɪɚɫɬɜɨɪɚ ɆɌɌ (ɤɨɧɟɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɆɌɌ 0,25 ɦɝ/ɦɥ) 

ɢ 950 ɦɤɥ ɩɨɥɧɨɣ ɫɪɟɞɵ DME M ɫ ɫɵɜɨɪɨɬɤɨɣ ɢ ɚɧɬɢɛɢɨɬɢɤɚɦɢ. ɑɟɪɟɡ ɱɟɬɵɪɟ 

ɱɚɫɚ ɢɧɤɭɛɢɪɨɜɚɧɢɹ ɡɚɦɟɧɹɥɢ ɫɪɟɞɭ ɧɚ DMSO. ɉɨɫ ɥɟ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ 

ɤɪɢɫɬɚɥɥɨɜ ɮɨɪɦɚɡɚɧɚ ɚɥɢɤɜɨɬɵ ɩɟɪ ɟɧɨ ɫɢɥ ɢ ɜ 96-ɥɭɧɨɱɧɵɣ ɩɥɚɧɲɟɬ ɢ 

ɩɪɨɜɨɞɢɥɢ ɢɡɦɟɪɟɧɢɟ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨ ɬɧɨ ɫɬɢ ɩɪɢ λ=550 ɧɦ ɧɚ 

ɦɢɤɪɨɩɥɚɧɲɟɬɧɨɦ ɮɨɬɨɦɟɬɪɟ Bio-Rad 680 (Bio-RadLABORATORIESInc, 

ɋɒȺ ). Ʉɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ ɨɰɟɧɢɜɚɥɢ ɩɨ ɤɚɥɢɛɪɨɜɨɱɧɨɦɭ ɝɪɚɮɢɤɭ. 

 

2. 2. 9. 3  Ɉɤɪɚɫɤɚ ɤɥɟɬɨɤ ɮɥɭ ɨɪɟ ɫɰɟ ɧɬɧ ɵɦ ɤɪɚɫɢɬɟɥɟɦ DAPI 

ɏɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɥɟɬɨɤ, ɩɪɢɤɪɟɩɢɜɲɢɯɫɹ ɤ ɩɨɜ ɟɪɯ ɧɨɫ ɬɢ ɩɥɺɧɨɤ, 

ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɨɤɪɚɫɤɢ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ ɤɪɚɫɢɬɟɥɟɦ DAPI (ɦɚɪɤɟɪ ɧɚ 

ȾɇɄ). Ⱦɥɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɤɥɟ ɬɤɢ ɧɚ ɦɚɬɪɢɤɫɚɯ ɮɢɤɫɢɪɨɜɚɥɢ 2,5 

%-ɦ ɪɚɫɬɜɨɪɨɦ ɮɨɪɦɚɥɢɧɚ, ɡɚɬ ɟɦ ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɚɫɬɜɨɪɨɦ Tween-20 ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ ɹɞɟ ɪ ɤɥɟɬɨɤ ɫ ɩɨɦɨɳɶɸ DAPI. 

 

2. 2. 10  ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ 

ȼɫɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɛɵɥ ɢ ɜɵɩɨɥɧɟɧɵ ɜ ɬɪɺɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɜɵɩɨɥɧɹɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦ MicrosoftExel 2016 ɢ Statistica 6.0. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɫɪɟɞɧɟɟ ɚɪɢ ɮɦɟ ɬɢɱ ɟɫɤ ɨɟ ± ɫɬɚɧɞɚɪɬɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ. Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɨɬɥɢɱɢɹ ɫɪɟɞɧɢɯ ɩɪɨɜɟɪɹɥɢ ɫ ɩɨɦɨɳɶɸ 

ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɩɨ t-ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ ɪ = 

0,0 5. 
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3  Ɋ ȿɁɍ ɅɖɌ ȺɌɕ 

ɂɡɴɹɬɨ 16 ɫɬɪɚɧɢɰ. 

 

4  ɁȺɄɅɘɑȿɇɂȿ 

1. ɂɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɧɨɫɢɬɟɥɟɣ ɞɥɹ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ ɤɨɠɢ ɢɡ 

ɉȽȺ, Ȼɐ ɢ ɯɢɬɨɡɚɧɚ ɜ ɪɚɡɧɵɯ ɩɪɨɰɟɧɬɧɵɯ ɫɨɨ ɬɧɨ ɲɟɧ ɢɹɯ. 

2. ɂɫ ɫɥɟ ɞɨɜ ɚɧɢ ɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ 

ɩɨɤɚɡɚɥɨ ɪɚɡɥɢɱɢɹ ɜ ɡɚɜ ɢɫɢ ɦɨɫ ɬɢ ɨɬ ɫɨɫɬɚɜɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɩɥɺɧɤɢ ɫɨɫ ɬɚɜ ɚ: ɉ3ȽȻ/3Ƚȼ, ɉɁȽȻ/3Ƚȼ / ɏ (1:1), Ȼɐ (ɫ: 

ɝɥɢɰɟɪɢɧ), ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ:ɝɥɢɰ.) (1:1) ɨɛɥ ɚɞɚ ɥɢɨɩɬɢɦɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɞɥɹ ɚɞɝɟɡɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɮɢɛ ɪɨɛ ɥɚɫ ɬɨɜ. ɉɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɡɦɟɪɟɧɧɵɯ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɥɺɧɤɢ ɫɨɫɬɚɜɚ ɉ3ȽȻ/3Ƚȼ, 

ɉɁȽȻ / ɏ (1:1), Ȼɐ (ɫ: ɝɥɸɤ., ɜɵɫ ɭɲɟ ɧɧɚ ɹ), Ȼɐ (ɫ: ɝɥɢɰ., ɜɵɫɭɲɟɧɧɚɹ), 

ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ:ɝɥɢɰ.) (3:1), ɉɁ ȽȻ/ 3Ƚȼ  / Ȼɐ (ɫ:ɝɥɢɰ.) (1:1) ɨɛɥɚɞɚɥɢ 

ɧɚɢɛɨɥɟɟ ɩɪɢ ɛɥɢ ɠɟɧ ɧɵɦ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɤ ɧɚɬɢɜɧɨɣ ɤɨɠɟ (ɛɵɥɢ ɩɪɨɱɧɵɦɢ 

ɢ ɷɥɚ ɫɬɢ ɱɧɵ ɦɢ). 

3. Ɉɰ ɟɧɤ ɚ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɟɞɺɧɧɚɹ 

invit ro, ɜ ɤɭɥɶɬɭɪɟ NIH 3T3 ɩɨɤɚɡɚɥɚ ɨɬɫɭɬɫɬɜɢɟ ɰɢɬ ɨɬɨ ɤɫɢ ɱɟɫ ɤɨɝ ɨ ɷɮɮɟɤɬɚ ɭ 

ɦɚɬɪɢɤɫɨɜ ɜɫɟɯ ɬɢɩɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟ ɥɚɬ ɶ ɜɵɜɨɞ ɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱ ɟɫɬ ɜɟ ɧɨɫɢɬɟɥɟɣ ɜ ɬɤɚɧɟɜɨɣ ɢɧɠɟɧɟɪɢɢ. 

ɋɪɟɞɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɥɺɧɨɤ ɦɨɠ ɧɨɜɵɞɟɥɢɬɶ ɩɥɺɧɤɢ ɫɨɫɬɚɜɚ: ɉ3ȽȻ, 

ɉ3ȽȻ/3Ƚȼ, ɉɁ ȽȻ/ 3Ƚȼ  / ɏ (3:1), ɉɁȽȻ/3Ƚȼ / ɏ (1:1), ɉɁȽ Ȼ/3 Ƚȼ / Ȼɐ (ɫ:ɝɥɸɤ.) 

(3:1), ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ:ɝɥɢɰ.) (3:1), ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ:ɝɥɸɤ.) (1:1), 

ɉɁȽ Ȼ/3 Ƚȼ / Ȼɐ (ɫ:ɝɥɢɰ.) (1:1) ɤɚɤ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɞɥɹ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɥɟɬɨɤ. ɉɨɞɫɱɟɬ ɩɪɢɤɪɟɩɥɺɧɧɵɯ ɤɥɟɬɨɤ ɜɵɹɜɢɥ ɞɨɫ ɬɨɜ ɟɪɧ ɨ 

ɦɟɧɶɲɟɟ (ɪ=0,05) ɤɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ ɧɚ ɤɨɧɬɪɨɥɟ ɩɨ ɫɪɚ ɜɧɟ ɧɢɸ ɫ 

ɢɫɫɥɟɞɭɟɦɵɦɢ ɩɥɺɧɤɚɦɢ ɫɨɫɬɚɜɚ: ɉɁȽȻ/3Ƚȼ / ɏ (1:1),ɉɁȽȻ/3Ƚȼ / Ȼɐ 

(ɫ:ɝɥɸɤ.) (3:1), ɉɁ ȽȻ/ 3Ƚȼ  / Ȼɐ (ɫ:ɝɥɢɰ.) (3:1), ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ: ɝɥɢ ɰ.) (1:1). 
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4. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɚɬɪɢɤɫɵ, ɫɨɱɟɬɚɸɳɢɟ ɜ ɫɟɛɟ 

ɧɚɢɥɭɱɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢɢɫɥ ɥɟɞ ɨɜɚ ɧɧɵ ɯɫɜɨɣɫɬɜ – ɉɁȽȻ/3Ƚȼ / ɏ (1: 1) ɢ 

ɉɁȽȻ/3Ƚȼ / Ȼɐ (ɫ:ɝɥɢɰ.) (1:1). 
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ɋɉɂɋɈɄ ɋɈɄ ɊȺЩ ȿɇɂ Ƀ 

DLPLA – ɩɨɥ ɢ(d l-l act ide ) 

DM EM – Dulbecco"s Modified Eagle Medium 

DMSO – dimethyl sul fox ide (ɞɢɦɟɬɢɥɫɭɥɶɮɨɤɫɢɞ) 

LPLA – ɝɨɦɨɩɨɥɢɟɪ l-lactide 

PLGA – ɫɨɩɨɥɢɦɟɪL-ɥ ɚɤɬ ɢɞ- ɝɥɢ ɤɨɥ ɢɞ 

R GD –Arg-Gly-Asp ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ȺȾɉ – ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ 

ȼɄ Ɇ – ɜɧɟɤɥɟɬɨɱɧɵɣ ɦɚɬɪɢɤɫ 

 ȽȺȽ – ɝɥɸɤɨɡɚɦɢɧɨɝɥɢɤɚɧɵ 

ȽɄ – ɝɢɚɥɭɪɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (ɝɢɚɥɭɪɨɧɚɧ) 

ɆɋɄ – ɦɟɡ ɟɧɯ ɢɦɚ ɥɶɧ ɵɟ ɫɬɜɨɥɨɜɵɟ ɤɥɟɬɤɢ 

ɉ ɗɈ – ɩɨɥɢɷɬɢɥɟɧɨɤɫɢɞ 

ɉ3ȽȻ – ɩɨɥɢ-3-ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬ 

ɉ3ȽȻ/3Ƚȼ – ɩɨɥɢ-3-ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬ-ɫɨ-3-ɝɢɞɪɨɤɫɢɜɚɥɟɪɚɬ 

ɉȼɋ – ɩɨɥ ɢɜɢ ɧɢɥ ɨɜɵ ɣ ɫɩɢɪɬ 

ɉȽȺ – ɩɨɥɢɝɢɞɪɨɤɫɢɚɥɤɚɧɨɚɬɵ 

ɉȽɄ – ɩɨɥɢ(ɝɥɢɤɨɥɢɟɜɚɹ ɤɢɫɥɨɬɚ) 

ɉɄɅ – ɩɨɥɢɤɚɩɪɨɥɚɤɬɨɧ 

ɉɅȽɄ – ɫɨɩɨɥɢɦɟɪ ɉɆɄ ɢ ɉȽɄ  

ɉɆȽɄ – ɩɨɥɢ(ɦɨɥɨɱɧɚɹ-ɫɨ-ɝɥɢɤɨɥɟɜɚɹ ɤɢɫɥɨɬɚ) 

ɉɆɄ – ɩɨɥɢ(ɦɨɥɨɱɧɚɹ ɤɢɫɥɨɬɚ) (ɩɨɥɢɥɚɤɬɚɬ) 

ɉɗȽ – ɩɨɥ ɢɷɬ ɢɥɟ ɧɝɥ ɢɤɨ ɥɶ 

Ɍɂ – ɬɤɚɧɟɜɚɹ ɢɧɠ ɟɧɟ ɪɢɹ 

ɌɂɄ – ɬɤɚɧɟɢɧɠɟɧɟɪɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɌɂɄ – ɬɤɚɧɟɢɧɠɟɧɟɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
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