


1.ɋɈȾȿɊɀȺɇɂȿ ɉɊɈȽɊȺɆɆɕ 

 

1.  ȼɜɟɞɟɧɢɟ 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɜ ɦɢɪɟ. Ɏɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɟɣ 
ɢ ɡɚɞɚɱ ɤɭɪɫɚ, ɦɟɫɬɨ ɤɭɪɫɚ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɬɭɞɟɧɬɨɜ, ɫɜɹɡɶ ɫ 
ɞɪɭɝɢɦɢ ɞɢɫɰɢɩɥɢɧɚɦɢ. Ɉɛɡɨɪ ɬɟɦ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɪɚɦɤɚɯ ɤɭɪɫɚ. 
Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɞɨɫɬɢɠɟɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɚɯ ɢ ɧɚɭɱɧɵɯ 
ɭɱɪɟɠɞɟɧɢɹɯ Ɋɨɫɫɢɢ ɢ ɜɟɞɭɳɢɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɰɟɧɬɪɚɯ. Ɇɟɠɞɭɧɚɪɨɞɧɵɟ 
ɩɪɨɝɪɚɦɦɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ. 

2. Ȼɚɡɨɜɵɟ ɩɨɧɹɬɢɹ ɢ ɤɨɧɰɟɩɰɢɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɟɬɢɤɢ ɢ 
ɷɜɨɥɸɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ. 

ɂɫɬɨɪɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɛɢɨɢɧɮɨɪɦɚɰɢɢ ɤɚɤ 
ɧɚɭɤɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɜɡɝɥɹɞɵ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɛɢɨɥɨɝɢɸ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ, ɟɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜɵ. ɐɟɧɬɪɚɥɶɧɵɟ ɩɨɧɹɬɢɹ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ ɤɚɤ 
ɨɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɶɫɹ: 
ɤɨɞɢɪɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɦɚɬɪɢɱɧɵɣ ɫɢɧɬɟɡ, ɫɬɪɭɤɬɭɪɚ ɢ ɭɫɬɪɨɣɫɬɜɨ 
ɝɟɧɨɦɨɜ. ɋɬɪɭɤɬɭɪɚ ɧɭɤɥɟɢɧɨɜɵɯ ȾɇɄ ɢ ɊɇɄ. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. Ⱦɭɩɥɢɤɚɰɢɹ ȾɇɄ, ɛɢɨɫɢɧɬɟɡ ɊɇɄ ɢ ɛɟɥɤɨɜ. Ɋɟɝɭɥɹɰɢɹ 
ɬɪɚɧɫɤɪɢɩɰɢɢ ɢ ɬɪɚɧɫɥɹɰɢɢ, ɪɟɝɭɥɹɰɢɹ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
ɋɬɪɭɤɬɭɪɚ ɝɟɧɨɜ (ɩɪɨɦɨɬɨɪɵ, ɷɤɡɨɧɵ ɢ ɢɧɬɪɨɧɵ). ɋɬɪɭɤɬɭɪɚ ɯɪɨɦɨɫɨɦ. ɍɫɬɪɨɣɫɬɜɨ 
ɝɟɧɨɦɨɜ ɩɪɨɤɚɪɢɨɬ ɢ ɷɭɤɚɪɢɨɬ. Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɝɟɧɟɬɢɤɢ ɢ ɦɟɯɚɧɢɡɦɵ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚ ɭɪɨɜɧɟ ɜɢɞɨɜ ɢ ɩɨɩɭɥɹɰɢɣ. 

Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɷɜɨɥɸɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ: ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ, ɢɡɦɟɧɱɢɜɨɫɬɶ, 
ɦɭɬɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, ɟɫɬɟɫɬɜɟɧɧɵɣ ɨɬɛɨɪɚ, ɚɞɚɩɬɢɜɧɚɹ ɢ ɧɟɣɬɪɚɥɶɧɚɹ 
ɦɨɥɟɤɭɥɹɪɧɚɹ ɷɜɨɥɸɰɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ, 
ɩɨɩɭɥɹɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ (ɦɢɝɪɚɰɢɹ, ɞɪɟɣɮ ɝɟɧɨɜ). Ɇɟɬɨɞɵ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɟɬɢɤɢ: ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, ɷɥɟɤɬɪɨɮɨɪɟɡ ɛɟɥɤɨɜ ɢ 
ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɩɨ ɦɟɬɨɞɵ ɋɟɧɝɟɪɚ. 

3. Ⱥɥɝɨɪɢɬɦɵ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ 

əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ ɢ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ 
ɦɚɫɫɢɜɨɜ ɝɟɧɟɬɢɱɟɫɤɢɯ, ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ. 
Ȼɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɛɚɡɨɜɵɟ ɫɢɧɬɚɤɫɢɫɵ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, 
Python ɢ R. Ȼɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, Python ɢ R 
(ɡɚɞɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ, ɨɩɟɪɚɬɨɪɵ ɜɟɬɜɥɟɧɢɹ, ɰɢɤɥɵ, ɦɚɫɫɢɜɵ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 
ɮɭɧɤɰɢɢ). Ⱥɥɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ ɦɚɫɫɢɜɨɜ ɜ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, 
Python ɢ R. Ⱥɥɝɨɪɢɬɦɵ ɩɨɩɚɪɧɨɝɨ ɢ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ Blast ɞɥɹ ɩɨɩɚɪɧɨɝɨ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɉɚɤɟɬ MAFFT ɞɥɹ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ⱥɥɝɨɪɢɬɦɵ ɷɜɨɥɸɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ: ɦɟɬɨɞɵ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɮɢɥɨɝɟɧɢɢ (ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɢ ɞɢɫɤɪɟɬɧɵɟ ɦɟɬɨɞɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ), ɪɚɫɱёɬɵ ɷɜɨɥɸɰɢɨɧɧɵɯ ɞɢɫɬɚɧɰɢɣ ɩɨ ɧɭɤɥɟɨɬɢɞɧɵɦ 
ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɦɨɞɟɥɟɣ ɷɜɨɥɸɰɢɢ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɢ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢ 
ɚɥɝɨɪɢɬɦɵ ɦɚɬɟɦɚɬɢɤɨɣ ɫɬɚɬɢɫɬɢɤɢ (ɤɨɪɪɟɥɹɰɢɹ, ɪɟɝɪɟɫɫɢɹ, ɦɧɨɝɨɦɟɪɧɚɹ 
ɫɬɚɬɢɫɬɢɤɚ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ, ɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ, ɛɭɬɫɬɪɟɩ ɦɟɬɨɞ). Ⱥɥɝɨɪɢɬɦɵ 



ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɷɤɨɥɨɝɢɢ. Ɉɰɟɧɤɚ ɢɧɞɟɤɫɨɜ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ. Ɉɰɟɧɤɚ 
ɫɯɨɠɟɫɬɢ ɢ ɪɚɡɥɢɱɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɛɳɟɫɬɜ ɩɨ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. 

4. Ɇɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɛɢɨɥɨɝɢɢ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɫɥɨɠɧɵɯ ɦɨɞɟɥɟɣ ɜ ɛɢɨɥɨɝɢɢ (ɬɟɨɪɢɹ 
ɮɭɧɤɰɢɣ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ, ɬɟɨɪɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ). ɉɨɧɹɬɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. ɍɫɬɨɣɱɢɜɵɟ ɢ ɧɟ ɭɫɬɨɣɱɢɜɵɟ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɨɫɬɨɹɧɢɹ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. Ɍɢɩɵ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɩɨɜɟɞɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɢɩɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɩɨɜɟɞɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. Ɏɚɡɨɜɵɣ ɩɨɪɬɪɟɬ ɢ ɮɚɡɨɜɵɟ ɩɥɨɫɤɨɫɬɢ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜ ɷɤɨɥɨɝɢɢ, ɦɨɞɟɥɢ ɞɢɧɚɦɢɤɢ 
ɩɨɩɭɥɹɰɢɣ: ɦɨɞɟɥɶ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɨɫɬɚ ɱɢɫɥɟɧɧɨɫɬɢ, ɦɨɞɟɥɶ ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ 
ɪɨɫɬɚ, ɦɨɞɟɥɶ ɯɢɳɧɢɤ-ɠɟɪɬɜɚ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɤɢɧɟɬɢɤɢ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ 
ɪɟɚɤɰɢɣ, ɮɟɪɦɟɧɬ-ɫɭɛɫɬɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ, ɬɟɨɪɢɹ Ɇɢɯɚɷɥɢɫɚ. Ɉɩɢɫɚɧɢɟ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫ ɩɨɦɨɳɶɸ ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɞɢɧɚɦɢɤɚ, ɨɫɧɨɜɧɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɧɚɦɢɤɟ. 

5. ɋɬɪɭɤɬɭɪɧɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ 

ɋɬɪɭɤɬɭɪɚ ɛɟɥɤɚ (ɜɬɨɪɢɱɧɚɹ, ɬɪɟɬɢɱɧɚɹ, ɱɟɬɜɟɪɬɢɱɧɚɹ). Ɏɢɡɢɱɟɫɤɢɟ 
ɩɪɢɧɰɢɩɵ ɪɚɫɲɢɮɪɨɜɤɢ ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ. Ɏɨɪɦɚɬɵ ɞɚɧɧɵɯ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ. ɉɪɟɞɫɤɚɡɚɧɢɟ ɬɪɟɯɦɟɪɧɨɣ 
ɫɬɪɭɤɬɭɪɵ ɛɟɥɤɚ ɩɨ ɢɯ ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ɦɟɬɨɞɚɦɢ 
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ɛɟɥɤɨɜ ɩɨ ɢɯ ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ. Ɇɟɠɝɟɧɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, 
ɝɟɧɧɵɟ ɫɟɬɢ. Ɇɟɬɨɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɟɬɟɣ.  
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ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. Ɍɟɯɧɨɥɨɝɢɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɢ ɢɯ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. Ⱥɥɝɨɪɢɬɦɵ ɫɛɨɪɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɢ 
ɢɯ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ. Ⱥɧɧɨɬɚɰɢɹ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɩɨɢɫɤ ɢ ɜɟɪɢɮɢɤɚɰɢɹ ɨɬɤɪɵɬɵɯ 
ɪɚɦɨɤ ɫɱɢɬɵɜɚɧɢɹ. ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɬɪɚɧɫɤɪɢɩɬɨɦɚ, ɚɧɚɥɢɡ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ – ɦɟɬɚɝɟɧɨɦɢɤɚ. 
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Ɇɨɫɤɜɚ: ȻɂɇɈɆ. Ʌɚɛ. ɡɧɚɧɢɣ, 2012. – 296 ɫ. - URL: 

http://marc.rsmu.ru:8020/marcweb2/Default.asp 

 

ɜ) ɛɚɡɵ ɞɚɧɧɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɵɟ ɢ ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ 

1. http://bioinformatics.ru/ - ɫɚɣɬ ɫɛɨɪɧɢɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɫɬɚɬɟɣ ɩɨ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ 

2. https://habr.com/ru/post/403901/ - ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɥɟɤɰɢɢ ɩɨ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ: ɨɬ ɫɬɚɬɢɫɬɢɤɢ ɞɨ ɝɟɧɟɬɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

3. http://www.biometrica.tomsk.ru/ - ɷɥɟɤɬɪɨɧɧɵɣ ɠɭɪɧɚɥ «Ȼɢɨɦɟɬɪɢɤɚ» ɞɥɹ 
ɦɟɞɢɤɨɜ ɢ ɛɢɨɥɨɝɨɜ – ɫɬɨɪɨɧɧɢɤɨɜ ɞɨɤɚɡɚɬɟɥɶɧɨɣ ɛɢɨɦɟɞɢɰɢɧɵ. ɋɨɞɟɪɠɢɬ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɬɟɣ ɢ ɢɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɫɜɹɳɟɧɧɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ ɜ ɛɢɨɥɨɝɢɢ. 

4. http://www.matbio.org/about.php - ɫɚɣɬ ɠɭɪɧɚɥɚ «Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɛɢɨɥɨɝɢɹ 
ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ». ɋɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɬɟɣ ɜ pdf – ɮɨɪɦɚɬɟ.  

5. https://www.elibrary.ru – ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ, 
ɦɨɧɨɝɪɚɮɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɮɟɪɟɧɰɢɣ, ɜɵɩɭɳɟɧɧɵɯ Ɋɨɫɫɢɣɫɤɢɦɢ 
ɭɱɟɧɵɦɢ. 

6. https://pubmed.ncbi.nlm.nih.gov/ - ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ ɧɚɭɱɧɵɯ 
ɫɬɚɬɟɣ ɢ ɦɨɧɨɝɪɚɮɢɣ, ɩɨɫɜɹɳɟɧɧɚɹ ɪɚɡɥɢɱɧɵɦ ɜɨɩɪɨɫɚɦ ɛɢɨɥɨɝɢɢ. 

7. https://apps.webofknowledge.com – ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, 
ɢɧɞɟɤɫɢɪɭɸɳɚɹ ɧɚɭɱɧɵɟ ɩɭɛɥɢɤɚɰɢɢ ɜ ɜɵɫɨɤɨɪɟɣɬɢɧɝɨɜɵɯ ɢɡɞɚɧɢɹɯ 

8. https://www.r-project.org/ - ɫɚɣɬ ɩɪɨɟɤɬɚ ɩɨ R ɫɬɚɬɢɫɬɢɤɢ 

9. http://qsar4u.com/pages/rtutorial.php- Ʉɪɚɬɤɢɣ ɤɭɪɫ "ȼɜɟɞɟɧɢɟ ɜ R ɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫ R" (Pavel Polishchuk) 

10. https://journal.r-project.org/ - ɫɚɣɬ ɠɭɪɧɚɥɚ ɩɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɧɚ R, 

«The R Journal» 

11. https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%

D0%B3%D0%B8-%D0%B8-

%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-

%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-

https://www.researchgate.net/profile/Dmitry-Sherbakov-2/publication/326008755_BIOINFORMACIONNYE_METODY_ANALIZA_BIORAZNOOBRAZIA/links/5e679560a6fdcc37dd16cb31/BIOINFORMACIONNYE-METODY-ANALIZA-BIORAZNOOBRAZIA.pdf
https://www.researchgate.net/profile/Dmitry-Sherbakov-2/publication/326008755_BIOINFORMACIONNYE_METODY_ANALIZA_BIORAZNOOBRAZIA/links/5e679560a6fdcc37dd16cb31/BIOINFORMACIONNYE-METODY-ANALIZA-BIORAZNOOBRAZIA.pdf
http://bioinformatics.ru/
https://habr.com/ru/post/403901/
http://www.biometrica.tomsk.ru/
http://www.matbio.org/about.php
https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/
https://www.r-project.org/
https://journal.r-project.org/
https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B8-%D0%B8-%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r
https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B8-%D0%B8-%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r
https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B8-%D0%B8-%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r
https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B8-%D0%B8-%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r


%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r – 

ɫɩɢɫɨɤ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R 

 

3. ɎɈɊɆȺ ɉɊɈȼȿȾȿɇɂə ȼɋɌɍɉɂɌȿɅɖɇɈȽɈ ɂɋɉɕɌȺɇɂə 

ȼɫɬɭɩɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɭɫɬɧɨɣ ɮɨɪɦɟ ɩɨ ɛɢɥɟɬɚɦ. Ʉɚɠɞɵɣ 
ɛɢɥɟɬ ɜɤɥɸɱɚɟɬ ɬɪɢ ɜɨɩɪɨɫɚ. ɇɚ ɩɨɞɝɨɬɨɜɤɭ ɤ ɨɬɜɟɬɭ ɞɚɟɬɫɹ 60 ɦɢɧɭɬ. Ɋɟɡɭɥɶɬɚɬ 
ɫɞɚɱɢ ɩɨɫɬɭɩɚɸɳɢɦ ɜɫɬɭɩɢɬɟɥɶɧɨɝɨ ɢɫɩɵɬɚɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ 
ɤɨɦɢɫɫɢɟɣ ɩɨ ɩɹɬɢɛɚɥɥɶɧɨɣ ɲɤɚɥɟ. 
 

4. ɉȿɊȿЧȿɇɖ ȼɈɉɊɈɋɈȼ 

 

1. Ɉɫɧɨɜɧɚɹ ɞɨɝɦɚ ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɟɬɢɤɢ. Ɇɚɬɪɢɱɧɵɣ ɩɪɢɧɰɢɩ ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ ɢ 
ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. ɉɪɨɰɟɫɫɵ ɪɟɩɥɢɤɚɰɢɢ, ɬɪɚɧɫɤɪɢɩɰɢɢ, ɬɪɚɧɫɥɹɰɢɢ. 

2.  Ƚɟɧɟɬɢɱɟɫɤɢɣ ɤɨɞ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɧɚɫɥɟɞɫɬɜɟɧɧɨ ɪɨɥɢ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ 

3. ɋɬɪɭɤɬɭɪɚ ɝɟɧɨɜ ɢ ɝɟɧɨɦɨɜ ɩɪɨɤɚɪɢɨɬ ɢ ɷɭɤɚɪɢɨɬ. ɗɤɡɨɧ-ɢɧɬɪɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ. 
ɏɪɨɦɨɫɨɦɵ. 

4. ɉɪɨɰɟɫɫ ɬɪɚɧɫɤɪɢɩɰɢɹ ɢ ɟё ɪɟɝɭɥɹɰɢɹ. Ɍɪɚɧɫɤɪɢɩɰɢɨɧɧɵɟ ɮɚɤɬɨɪɵ. Ɍɢɩɵ 
ɪɟɝɭɥɹɬɨɪɧɵɯ ɪɚɣɨɧɨɜ ɬɪɚɧɫɤɪɢɩɰɢɢ. ɋɬɪɭɤɬɭɪɚ ɢ ɮɭɧɤɰɢɹ ɩɪɨɦɨɬɨɪɚ. 

5. ɉɪɨɰɟɫɫɢɧɝ ɊɇɄ ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɫɩɥɚɣɫɢɧɝ. 
6. ɉɨɧɹɬɢɟ ɨ ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɞɜɨɣɧɨɣ 

ɫɩɢɪɚɥɢ ȾɇɄ. 
7. ɉɪɨɰɟɫɫ ɞɭɩɥɢɤɚɰɢɢ ȾɇɄ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɨɥɭɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ ɩɭɬɢ 

ɞɭɩɥɢɤɚɰɢɢ ȾɇɄ. 
8. ɋɬɪɭɤɬɭɪɚ ɢ ɮɭɧɤɰɢɹ ɊɇɄ. Ɇɟɬɨɞɵ ɩɪɟɞɫɤɚɡɚɧɢɹ ɜɬɨɪɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɊɇɄ. 
9. Ɍɪɚɧɫɥɹɰɢɹ ɊɇɄ. Ɋɟɝɭɥɹɰɢɹ ɬɪɚɧɫɥɹɰɢɢ. 
10. ɉɨɧɹɬɢɟ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ ɢ ɢɡɦɟɧɱɢɜɨɫɬɶ, ɦɭɬɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, ɬɢɩɵ 

ɦɭɬɚɰɢɨɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 
11. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɥɭɱɚɣɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɭɬɚɰɢɣ. 
12. ɉɨɧɹɬɢɟ ɩɨɩɭɥɹɰɢɹ, ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɟ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ, ɝɟɧɟɬɢɱɟɫɤɨɟ 

ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɨɩɭɥɹɰɢɣ. 
13. ɉɨɧɹɬɢɟ ɷɜɨɥɸɰɢɢ, ɞɜɢɠɭɳɢɟ ɮɚɤɬɨɪɵ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɟɣɬɪɚɥɶɧɚ ɢ 

ɧɟ ɧɟɣɬɪɚɥɶɧɚ ɦɨɥɟɤɭɥɹɪɧɚɹ ɷɜɨɥɸɰɢɹ. 
14. ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, ɟɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɢ ɩɪɢɦɟɧɟɧɢɟ. 
15.  ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ – ɪɚɫɲɢɮɪɨɜɤɚ ȾɇɄ ɪɚɫɲɢɮɪɨɜɤɚ ȾɇɄ ɩɨ ɦɟɬɨɞɭ ɋɟɧɝɟɪɚ. 
16. əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɹɡɵɤɨɜ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, Python ɢ R.  

17. Ɋɟɚɥɢɡɚɰɢɹ ɛɚɡɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɡɚɞɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ, ɨɩɟɪɚɬɨɪɵ ɜɟɬɜɥɟɧɢɹ, 
ɰɢɤɥɵ, ɦɚɫɫɢɜɵ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɮɭɧɤɰɢɢ) ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, 

Python ɢ R. 

18. Ⱥɥɝɨɪɢɬɦɵ ɫɨɪɬɢɪɨɜɤɢ ɦɚɫɫɢɜɨɜ ɩɨɢɫɤ ɦɢɧɢɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɜ ɦɚɫɫɢɜɚɯ ɜ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ\ɋ++, Python ɢ R. 

19. ɉɚɪɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
ɉɚɤɟɬ Blast ɞɥɹ ɩɚɪɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɢ ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ.  

20. Ɇɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ɇɧɨɠɟɫɬɜɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ 
MAFFT. 

https://ru.stackoverflow.com/questions/506597/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B8-%D0%B8-%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5-%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B-%D0%BF%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r


21. Ʉɨɪɪɟɥɹɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɫɩɨɫɨɛɵ ɪɚɫɱёɬɚ ɢ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ 

22. Ɋɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɜɢɞɵ ɪɟɝɪɟɫɫɢɨɧɧɵɯ 
ɮɭɧɤɰɢɣ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 

23. Ɉɞɧɨɮɚɤɬɨɪɧɵɣ ɢ ɦɧɨɝɨɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ. 
24. Ɇɟɬɨɞɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ 

ɦɟɬɨɞɨɦ k ɫɪɟɞɧɢɯ ɢ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɤɥɚɫɬɟɪɢɡɚɰɢɹ. 
25. Ȼɭɬɫɪɟɩ ɚɧɚɥɢɡ ɜ ɛɢɨɥɨɝɢɢ, ɪɚɫɱёɬ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡ. 
26. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɞɢɫɬɚɧɰɢɢ ɜ ȾɇɄ ɢ ɷɜɨɥɸɰɢɨɧɧɵɟ ɞɢɫɬɚɧɰɢɢ ɜ ɛɟɥɤɚɯ. 

ɗɜɨɥɸɰɢɨɧɧɵɟ ɦɨɞɟɥɢ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɵɛɨɪ ɷɜɨɥɸɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɥɹ ȾɇɄ 
ɢ ɛɟɥɤɨɜ. 

27. Ɇɟɬɨɞɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ, ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɢ 
ɞɢɫɤɪɟɬɧɵɟ ɦɟɬɨɞɵ. 

28. Ⱥɥɝɨɪɢɬɦɵ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɝɢɩɨɬɟɡ ɨ ɦɟɯɚɧɢɡɦɚɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɩɨɩɭɥɹɰɢɹɯ. 

29. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɬɨɤɨɜ ɝɟɧɨɜ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɹɦɢ ɧɚ ɨɫɧɨɜɟ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ. 

30. Ⱥɥɝɨɪɢɬɦɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɷɤɨɥɨɝɢɢ, ɢɧɞɟɤɫɵ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɨɨɛɳɟɫɬɜɚɯ. 

31. ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɷɤɨɥɨɝɢɹ, ɨɰɟɧɤɚ ɫɯɨɞɫɬɜɚ ɢ ɪɚɡɥɢɱɢɹ ɫɨɨɛɳɟɫɬɜ ɩɨ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. 

32. ɉɨɧɹɬɢɟ ɦɨɞɟɥɢ. ɉɪɢɟɦɵ ɢ ɫɩɨɫɨɛɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ 
ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. 

33. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜ ɛɢɨɥɨɝɢɢ ɩɨɧɹɬɢɟ, ɩɨɧɹɬɢɟ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
(ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɲɟɧɢɹ), ɚɧɚɥɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

34. Ɏɚɡɨɜɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɮɚɡɨɜɨɦ ɩɨɪɬɪɟɬɟ ɫɢɫɬɟɦɵ, ɬɢɩɵ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɩɨɜɟɞɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

35. Ɇɨɞɟɥɢ ɞɢɧɚɦɢɤɢ ɩɨɩɭɥɹɰɢɢ. Ɇɨɞɟɥɶ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɨɫɬɚ, ɦɨɞɟɥɶ 
ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ ɪɨɫɬɚ, ɦɨɞɟɥɶ ɞɜɭɯ ɜɢɞɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɬɢɩɭ 
ɯɢɳɧɢɤ –ɠɟɪɬɜɚ, ɦɨɞɟɥɶ ɞɜɭɯ ɜɢɞɨɜ, ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɡɚ ɨɛɳɢɣ ɪɟɫɭɪɫ, 
ɩɪɢɧɰɢɩ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɢɫɤɥɸɱɟɧɢɹ. 

36. Ɉɫɧɨɜɵ ɤɢɧɟɬɢɤɢ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɪɟɚɤɰɢɣ. Ɏɟɪɦɟɧɬ-ɫɭɛɫɬɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ. 
Ɍɟɨɪɢɹ Ɇɢɯɚɷɥɢɫɚ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ. 

37. Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢ ɩɨɞɯɨɞɵ ɤ ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɧɚɦɢɤɟ. 
38. ɋɬɪɭɤɬɭɪɚ ɛɟɥɤɚ (ɜɬɨɪɢɱɧɚɹ, ɬɪɟɬɢɱɧɚɹ, ɱɟɬɜɟɪɬɢɱɧɚɹ), ɮɢɡɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ 

ɪɚɫɲɢɮɪɨɜɤɢ ɬɪɟɯɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɟɥɤɨɜ, ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪёɯɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɟɥɤɚ. 

39. Ɇɟɬɨɞɵ ɩɪɟɞɫɤɚɡɚɧɢɹ ɮɭɧɤɰɢɢ ɛɟɥɤɨɜ ɩɨ ɢɯ ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ. 

40. Ɇɟɠɝɟɧɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɧɧɵɟ ɢ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɫɟɬɢ. 
41. Ɍɟɯɧɨɥɨɝɢɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. 
42. ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɩɨ ɫɛɨɪɤɚɦ ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. 
43. Ɇɟɬɨɞɵ ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ, ɩɨɢɫɤ ɢ ɜɟɪɢɮɢɤɚɰɢɹ ɨɬɤɪɵɬɵɯ ɪɚɦɨɤ 

ɫɱɢɬɵɜɚɧɢɹ. 
44. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɜ ɚɧɚɥɢɡɟ 

ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ. 




