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ɋɨɞɟɪɠɚɧɢɟ 

 

  

1. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 3 

2. Ɍɪɟɛɨɜɚɧɢɹ  ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 3 

3. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 4 

4. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
4.1 ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɢ ɬɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ)  
4.2 Ɋɚɡɞɟɥɵ ɢ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧ (ɦɨɞɭɥɟɣ) ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ 

5 

5. ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ɪɟɮɟɪɚɬɨɜ (ɩɪɢ ɧɚɥɢɱɢɢ) 8 

6. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ): 
ɚ) ɨɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ; 
ɛ) ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ; 
ɜ) ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 
ɝ) ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ, ɛɚɡɵ ɞɚɧɧɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɵɟ ɢ 
ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ 

9 

7. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ). 10 

8. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 11 

9. Ɏɨɧɞɵ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 
ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 

9.1 Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ  ɬɟɤɭɳɟɝɨ  ɤɨɧɬɪɨɥɹ  
 9.2 Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
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1. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ): ɐɟɥɶɸ ɨɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ 
«Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɛɢɨɥɨɝɢɹ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ» ɹɜɥɹɟɬɫɹ: 
 

 

 ɂɡɭɱɢɬɶ ɛɚɡɨɜɵɟ ɦɟɬɨɞɵ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ, ɩɪɢɦɟɧɹɟɦɵ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɢ ɢɡɜɥɟɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ (ȾɇɄ, ɊɇɄ, ɛɟɥɤɢ), ɧɚɭɱɢɬɶɫɹ 
ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɧɚɜɵɤɢ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ, ɩɪɨɜɟɫɬɢ ɭɝɥɭɛɥɟɧɧɨɟ 
ɢɡɭɱɟɧɢɟ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

 

 

Ɂɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ: 
 ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɬɟɤɫɬɨɜɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

 ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɪɚɡɧɵɯ ɚɥɝɨɪɢɬɦɚɯ ɢ ɩɪɨɰɟɞɭɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ 
ɩɟɪɨɪɚɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɢ ȾɇɄ ɢ ɛɟɥɤɨɜɨɝɨ K-ɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɢɦɟɧɹɟɦɭɸ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 
ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɛɟɡ ɩɪɨɰɟɞɭɪɵ ɜɵɪɚɜɧɢɜɚɧɢɹ 

 ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɬɟɯɧɨɥɨɝɢɹɦɢ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (NGS), ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɪɚɫɲɢɮɪɨɜɚɧɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɢɡɭɱɢɬɶ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ NGS ɬɟɯɧɨɥɨɝɢɢ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ 

 ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɣ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (NGS) 

 ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɚɦɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɩɪɢɦɟɧɢɦɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

 ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. 
 Ɉɫɜɨɢɬɶ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɫɢɫɬɟɦ. 
 

 

2. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ): 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɚɫɩɢɪɚɧɬ ɞɨɥɠɟɧ: 

Зɧаɬɶ:  
 ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ 

 ɰɟɥɶ, ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ;  

 ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ 
ɢɯ ɩɪɢɦɟɧɟɧɢɹ;  

 ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɦɟɬɨɞɨɜ ɝɟɧɨɦɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɜɚɪɢɚɧɬɵ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ 
ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ; 

 ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. 

Уɦɟɬɶ:  
 ɪɚɛɨɬɚɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɨɪɦɚɬɚɦɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɩɪɢɦɟɧɢɦɵɯ ɜ ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ; 

 ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɡɚɞɚɱɭ ɚɧɚɥɢɡɚ ɛɨɥɶɲɨɝɨ ɦɚɫɫɢɜɚ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ, ɪɚɡɛɢɬɶ ɟɟ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɩɨɞɡɚɞɚɱɢ;  

 ɜɵɛɢɪɚɬɶ ɚɞɟɤɜɚɬɧɵɟ ɦɟɬɨɞɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɜɟɣɟɪɚ ɞɥɹ ɚɧɚɥɢɡɚ ɛɨɥɶɲɨɝɨ ɦɚɫɫɢɜɚ 
ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ;  

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ;  

 ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ; 
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 ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɤɨɧɰɟɩɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɦɨɞɟɥɟɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Вɥаɞɟɬɶ: 
 ɨɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɚɧɚɥɢɡɚ ɛɢɨɧɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɩɪɢɦɟɧɢɦɵɯ ɜ ɚɧɚɥɢɡɟ 

ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ; 
 ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɩɪɢɦɟɧɢɦɵɯ ɜ 

ɫɪɚɜɧɢɬɟɥɶɧɨɦ ɚɧɚɥɢɡɟ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ; 
 ɦɟɬɨɞɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɹ ɢ ɢɧɬɟɪɧɟɬ ɬɟɯɧɨɥɨɝɢɹ, 

ɩɪɢɦɟɧɢɦɵɯ ɜ ɭɫɤɨɪɟɧɢɢ ɨɛɪɚɛɨɬɤɢ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ;  
 ɧɚɜɵɤɚɦɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɜɨɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɚɱɟɫɬɜ ɜ ɨɛɥɚɫɬɢ ɚɧɚɥɢɡɚ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ; 

 ɦɟɬɨɞɚɦɢ ɚɧɚɥɢɡɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. 

3. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ  
 

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

 

ȼɫɟɝɨ 
ɚɤɚɞɟɦɢɱɟ
ɫɤɢɯ ɱɚɫɨɜ 

Ʉɭɪɫɵ 

   4 

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 2    2 

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 2    2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (ɉɁ)      

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ  (ɜɫɟɝɨ) 70    70 

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ɋɟɮɟɪɚɬ (ɩɪɢ ɧɚɥɢɱɢɢ)      

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ      

Дɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ      

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ (ɜɫɟɝɨ) 
 

36    36 

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɜɨ ɜɪɟɦɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɚɬɬɟɫɬɚɰɢɢ 

4    4 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 32    32 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ (ɡɚɱɟɬ, 

ɷɤɡɚɦɟɧ)  

ɷɤɡɚɦɟɧ    ɷɤɡɚ

ɦɟɧ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ                    ɱɚɫɵ 

                                                ɡɚɱɟɬɧɵɟ ɟɞɢɧɢɰɵ 

108    108 

3    3 

 

4. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 

4.1. ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɢ ɬɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ).  

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 
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ɪɚɡɞɟɥɚ  
1.  Ɋɟɝɭɥɹɪɧɵɟ 

ɜɵɪɚɠɟɧɢɹ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ ɬɟɫɬɨɜ 

ɚɧɚɥɢɡ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ

ɬɟɣ ɫ ɩɨɦɨɳɶɸ 
ɪɟɝɭɥɹɪɧɵɯ 
ɜɵɪɚɠɟɧɢɣ. 

ȼ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɨɡɜɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɫɬɪɨɤ ɫ 
ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ ɞɥɹ ɚɧɚɥɢɡɚ 
ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɉɫɧɨɜɨɣ 
ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɩɨɞɫɬɪɨɤɢ ɢ 
ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɞɫɬɪɨɤɢ ɜ ɫɬɪɨɤɚɯ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ 
ɩɨɡɜɨɥɹɟɬ ɧɚɯɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ ɦɨɬɢɜɵ ɜ ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɛɨɪɵ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɜɲɢɣ 
ɚɧɧɨɬɚɰɢɸ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɢ ɩɪɨɬɟɨɦɨɜ. 

2.  ȼɵɪɚɜɧɢɜɚɧɢɟ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 
ɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ
ɬɟɣ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦɵ ɥɨɤɚɥɶɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɋɦɢɬɚ‐ ȼɚɬɟɪɦɚɧɚ ɢ ɝɥɨɛɚɥɶɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɇɢɞɥɦɚɧɚ‐ ȼɭɧɲɚ. ɂɡɭɱɚɟɬɫɹ ɚɧɚɥɢɡ ɢ ɩɨɢɫɤ ɝɨɦɨɥɨɝɢɢ ɜ 
ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɫ 
ɩɨɦɨɳɶɸ BLAST ɚɥɝɨɪɢɬɦɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ 
ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. 

3.  Ɇɟɬɨɞɵ ȾɇɄ ɢ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 

K-ɦɟɪ ɞɥɹ ɚɧɚɥɢɡɚ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ
ɬɟɣ. 

ȼ ɪɚɡɞɟɥɟ ɢɡɭɱɚɟɬɫɹ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɚɧɚɥɢɡɟ 
ɫɯɨɞɫɬɜɚ ɦɟɠɞɭ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ 
ɩɭɬɟɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɯɨɞɫɬɜɚ ɫɬɚɬɢɫɬɢɤɢ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɜ 
ɧɢɯ ɤɪɨɬɤɢɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ - K-ɦɟɪ. ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɜɚɪɢɚɧɬɵ ɩɪɢɦɟɧɟɧɢɹ ɷɬɢɯ ɦɟɬɨɞɨɜ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɝɟɧɨɦɨɜ 
ɢ ɩɪɨɬɟɨɦɨɜ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. 

4.  Ɍɟɯɧɨɥɨɝɢɢ 
ɪɚɫɲɢɮɪɨɜɤɢ – 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ
ɬɟɣ ɧɨɜɨɝɨ 

ɩɨɤɨɥɟɧɢɹ (NGS), 

ɩɟɪɜɢɱɧɵɣ 
ɚɧɚɥɢɡ ɞɚɧɧɵɯ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɨɣ ɬɟɦɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ȾɇɄ ɢ ɊɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ɂɡɭɱɚɟɬɫɹ ɮɨɪɦɚɬ ɞɚɧɧɵɯ 
fastq – ɫɬɚɧɞɚɪɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ NGS 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɟ ɚɥɝɨɪɢɬɦɵ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ 
ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɟɪɜɢɱɧɵɯ ɞɚɧɧɵɯ ɮɨɪɦɚɬɚ 
fastq. 

5.  Ɋɚɡɥɢɱɧɵɟ 
ɜɚɪɢɚɧɬɵ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɢ 

ɪɚɫɲɢɮɪɨɜɤɢ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ
ɬɟɣ ɧɨɜɨɝɨ 

ɩɨɤɨɥɟɧɢɹ ɜ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɟɯɧɨɥɨɝɢɢ NGS: ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ, 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɛɳɟɫɬɜ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɭɬɟɦ ɪɚɫɲɢɮɪɨɜɤɢ ɚɦɩɥɢɤɨɧɨɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ, ɦɟɬɚɝɟɧɨɦɧɵɣ ɚɧɚɥɢɡ 
– ɚɧɚɥɢɡ ɫɦɟɫɢ ȾɇɄ ɢ ɊɇɄ ɫɨɨɛɳɟɫɬɜɚ ɨɪɝɚɧɢɡɦɨɜ, 
ɬɪɚɧɫɤɪɢɩɬɨɦɧɵɣ ɢ ɦɟɬɚɬɪɚɧɫɤɪɢɩɬɨɦɧɵɣ ɚɧɚɥɢɡ, 
ɩɪɢɦɟɧɟɧɢɟ NGS ɬɟɯɧɨɥɨɝɢɣ ɜ ɝɟɧɟɬɢɤɟ ɩɨɩɭɥɹɰɢɣ. 

6.  Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɦɟɬɚɛɪɤɨɞɢɧɝɨɜɵ
ɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɪɨɜɟɞɟɧɧɵɯ ɫ 

ɩɨɦɨɳɶɸ 
ɬɟɯɧɨɥɨɝɢɣ 

ɪɚɫɲɢɮɪɨɜɤɢ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫ

ȼ ɪɚɡɞɟɥɟ ɩɨɞɪɨɛɧɨ ɫ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɩɪɢɦɟɪɚɦɢ 
ɪɚɡɦɚɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɚɧɚɥɢɡɚ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜ ɦɢɤɪɨ ɢ ɦɚɤɪɨ 
ɨɪɝɚɧɢɡɦɨɜ ɧɚ ɨɫɧɨɜɟ ɪɚɫɲɢɮɪɨɜɤɢ ɚɦɩɥɢɤɨɧɨɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ. 
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ɬɟɣ ɧɨɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ. 

7.  ɋɛɨɪɤɚ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ, ɦɟɬɨɞɵ ɢ 

ɩɨɞɯɨɞɵ. 

ɂɡɭɱɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɫɛɨɪɤɢ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ ɨɪɝɚɧɢɡɦɨɜ ɢɡ ɞɚɧɧɵɯ NGS ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 
Ɋɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɚɧɚɥɢɡ ɦɟɬɚɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ ɩɭɬɟɦ 
ɫɛɨɪɤɢ ɮɪɚɝɦɟɧɬɨɜ ɝɟɧɨɦ ɢɡ ȾɇɄ  ɢ ɊɇɄ ɫɦɟɫɢ 
ɨɪɝɚɧɢɡɦɨɜ. ɇɚ ɩɪɚɤɬɢɤɟ ɩɪɨɜɨɞɢɬɶɫɹ ɫɛɨɪɤɚ ɩɨɥɧɨɝɨ 
ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɝɟɧɨɦɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ NGS 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 
8.  Ɇɚɲɢɧɧɨɟ 

ɨɛɭɱɟɧɢɟ ɜ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ 
ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ, Ȼɚɣɟɫɨɜɫɤɨɝɨ ɧɚɢɜɧɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ, ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɞɥɹ ɩɨɢɫɤɚ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɜɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɚɧɧɨɬɚɰɢɢ ɢ ɚɧɚɥɢɡɟ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 

9.  Ⱥɧɧɨɬɚɰɢɹ 
ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ 

ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ 
ɦɚɲɢɧɧɨɝɨ 
ɨɛɭɱɟɧɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɦɟɬɨɞɨɜ ɦɚɲɢɧɧɨɝɨ 
ɨɛɭɱɟɧɢɹ. ɇɚ ɩɪɚɤɬɢɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɧɧɨɬɚɰɢɹ ɩɨɥɧɨɝɨ 
ɝɟɧɨɦɚ ɩɪɢɪɨɞɧɨɝɨ ɛɚɤɬɟɪɢɨɮɚɝɚ. 

10.  ɋɬɪɭɤɬɭɪɧɚɹ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɬɪɟɯɦɟɪɧɵɯ 

ɫɬɪɭɤɬɭɪ 
ɛɢɨɩɨɥɢɦɟɪɨɜ 

ȼ ɪɚɦɤɚɯ ɪɚɡɞɟɥɚ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ 
ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɟɞɫɤɚɡɚɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ 
ɛɟɥɤɨɜ ɢ ɊɇɄ. ɇɚ ɩɪɚɤɬɢɤɟ ɢɡɭɱɚɟɬɫɹ ɪɚɛɨɬɚ ɜ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɚɯ ɢ ɨɧɥɚɣɧ ɫɟɜɟɪɚɯ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɚɧɚɥɢɡɚ ɢ ɫɪɚɜɧɟɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ ɢ ɊɇɄ. 

11.  Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧ
ɵɟ ɭɪɚɜɧɟɧɢɹ ɢ 

ɫɢɫɬɟɦɵ 
ɭɪɚɜɧɟɧɢɣ, 

ɨɩɢɫɚɧɢɟ ɫɥɨɠɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɜ ɜɢɞɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧ
ɵɯ ɭɪɚɜɧɟɧɢɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɥɢɧɟɣɧɵ ɢ ɧɟɥɢɧɟɣɧɵɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ, ɢ ɫɢɫɬɟɦɵ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɉɫɜɚɢɜɚɬɶɫɹ ɦɟɬɨɞɵ 
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɢ ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɋɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ 
ɤɥɚɫɫɵ ɡɚɞɚɱ ɩɨ ɫɞɚɜɥɟɧɢɸ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɞɥɹ ɨɩɢɫɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

12.  Ɇɟɬɨɞɵ ɬɟɨɪɢɢ 
ɫɥɭɱɚɣɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɞɥɹ 
ɨɩɢɫɚɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. 

ȼ ɞɚɧɧɨɟ ɬɟɦɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ 
ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢɜɨɞɢɬɶɫɹ ɩɪɢɟɦɵ ɡɚɞɚɱ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɟɬɨɞɚɦɢ ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɰɟɫɫɨɜ 

 

4.2. Ɋɚɡɞɟɥɵ ɢ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚ-

ɧɢɟ ɪɚɡɞɟɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ȼɢɞɵ ɡɚɧɹɬɢɣ ɜ ɱɚɫɚɯ 

Ʌɟɤɰ 
ɉɪɚɤɬ. 
ɡɚɧ. ɋɟɦ. 

Ʌɚɛ. 
ɡɚɧ. ɋɊɋ ȼɫɟɝɨ 

1. 

 Ɍɟɦɚ 1. Ɋɟɝɭɥɹɪɧɵɟ 
ɜɵɪɚɠɟɧɢɹ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɬɟɫɬɨɜ 
ɚɧɚɥɢɡ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫ 
ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɪɧɵɯ 

2    7 9 



7 

 

ɜɵɪɚɠɟɧɢɣ. 

2. 

 Ɍɟɦɚ 2. ȼɵɪɚɜɧɢɜɚɧɢɟ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɢ 

ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

    5 5 

3. 

 Ɍɟɦɚ 3. Ɇɟɬɨɞɵ ȾɇɄ ɢ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ K-ɦɟɪ 

ɞɥɹ ɚɧɚɥɢɡɚ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

    5 5 

4. 

 Ɍɟɦɚ 4. Ɍɟɯɧɨɥɨɝɢɢ 
ɪɚɫɲɢɮɪɨɜɤɢ – 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
(NGS), ɩɟɪɜɢɱɧɵɣ 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ 
ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 

    5 5 

5. 

 Ɍɟɦɚ 5. Ɋɚɡɥɢɱɧɵɟ 
ɜɚɪɢɚɧɬɵ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɢ 

ɪɚɫɲɢɮɪɨɜɤɢ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɜ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ 

    7 7 

6. 

 Ɍɟɦɚ 6. Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɦɟɬɚɛɚɪɤɨɞɢɧɝɨɜɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɪɨɜɟɞɟɧɧɵɯ ɫ 

ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɣ 
ɪɚɫɲɢɮɪɨɜɤɢ 
ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 

    5 5 

7. 

 Ɍɟɦɚ 7. ɋɛɨɪɤɚ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ, ɦɟɬɨɞɵ ɢ 

ɩɨɞɯɨɞɵ. 
    7 7 

8. 

 Ɍɟɦɚ 8. Ɇɚɲɢɧɧɨɟ 
ɨɛɭɱɟɧɢɟ ɜ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɟ. 
    5 12 

9. 

 Ɍɟɦɚ 9. Ⱥɧɧɨɬɚɰɢɹ 
ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɧɚ 

ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ 
ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. 

    5 5 

10 

 Ɍɟɦɚ 10. ɋɬɪɭɤɬɭɪɧɚɹ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ 

ɛɢɨɩɨɥɢɦɟɪɨɜ 

    5 5 
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11 

 Ɍɟɦɚ 11. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɢ ɫɢɫɬɟɦɵ 
ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɚɧɢɟ 

ɫɥɨɠɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜ 

ɜɢɞɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɢ. 

    7 7 

12 

 Ɍɟɦɚ 11. Ɇɟɬɨɞɵ 
ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

    7 7 

 

 

5. ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ɪɟɮɟɪɚɬɨɜ, ɞɨɤɥɚɞɨɜ, ɩɪɨɟɤɬɨɜ (ɩɪɢ ɧɚɥɢɱɢɢ): 

 

Ɍɟɦɵ ɞɨɤɥɚɞɨɜ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ: 

1) ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɬɚɬɢɤɢ ɩɪɢ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 

2) Ɇɟɬɨɞɵ ɬɟɨɪɢɢ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɝɟɧɟɬɢɤɢ ɩɨɩɭɥɹɰɢɣ. 

3) Ɇɚɲɢɧɧɨɟ ɨɛɭɱɟɧɢɟ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɪɟɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ. 

4) Ɇɚɬɪɢɱɧɵɟ ɦɨɞɟɥɢ ɜ ɩɨɩɭɥɹɰɢɨɧɧɨ ɞɢɧɚɦɢɤɟ. 

 

6. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ): 
ɚ) ɨɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. Ⱦɭɪɛɢɧ, Ɋ., Эɞɞɢ, ɒ., Ʉɪɨɝ, Ⱥ., Ɇɢɬɱɢɫɨɧ, Ƚ. Ⱥɧɚɥɢɡ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ɇ.-ɂɠɟɜɫɤ: ɊɏȾ, 2006. – 480 ɫ. - ISBN 5-93972-559-7 

2. ɂɝɧɚɫɢɦɭɬɭ, ɋ., ɑɭɦɢɱɤɢɧ, Ⱥ. Ⱥ., ɋɚɞɨɜɧɢɱɢɣ, ȼ. Ⱥ., ɋɤɭɥɚɱɟɜ, ȼ. ɉ. Ɉɫɧɨɜɵ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ. ɂɡɞɚɬɟɥɶɫɬɜɨ: Ɋɟɝɭɥɹɪɧɚɹ ɢ ɯɚɨɬɢɱɟɫɤɚɹ ɞɢɧɚɦɢɤɚ. 2007. – 320 c. - 

ISBN 978-5-93972-620-7 

 

ɛ) ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. Ȼɨɪɨɞɨɜɫɤɢɣ Ɇ., ȿɤɢɲɟɜɚ ɋ.. Ɂɚɞɚɧɢɹ ɢ ɪɟɲɟɧɢɹ ɩɨ ɚɧɚɥɢɡɭ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Ɇ.-ɂɠɟɜɫɤ: ɊɏȾ, 2008.- 440 ɫ. - ISBN 978-5-93972-644-3 

2. Ʌɟɫɤ Ⱥ. (2009). ȼɜɟɞɟɧɢɟ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɇ.: ȻɂɇɈɆ. Ʌɚɛɨɪɚɬɨɪɢɹ ɡɧɚɧɢɣ, 2009. 
— 318 ɫ. - ISBN 78-5-94774-501-6 

3. Ɋɟɛɪɢɤɨɜ Ⱦ.ȼ. NSG. ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ. ɂɡɞɚɬɟɥɶɫɬɜɨ: 

ȻɂɇɈɆ. - 2014. – 230 c. - ISBN: 978-5-9963-1784-4. 

 

ɜ) ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ  

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10 

Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 

1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard 

without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit 

(Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). 

Ⱦɨɝɨɜɨɪ №03-016-14 ɨɬ 30.10.2014ɝ. 

Kaspersky Endpoint Security ɞɥɹ ɛɢɡɧɟɫɚ - ɋɬɚɧɞɚɪɬɧɵɣ Russian Edition. 250-499. Ɏɨɪɭɫ 
Ʉɨɧɬɪɚɤɬ №04-114-16 ɨɬ 14ɧɨɹɛɪɹ 2016ɝ KES. ɋɱɟɬ №ɊɋɐɁ-000147 ɢ ȺɄɌ ɨɬ 23ɧɨɹɛɪɹ 
2016ɝ Ʌɢɰ.№1B08161103014721370444. 
Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. ɇɨɦɟɪ Ʌɢɰɟɧɡɢɢ 
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Microsoft 43364238. 

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. ɇɨɦɟɪ 
Ʌɢɰɟɧɡɢɢ Microsoft 41059241. 

Office 365 ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɩɥɸɫ ɞɥɹ ɭɱɚɳɢɯɫɹ. ɇɨɦɟɪ ɡɚɤɚɡɚ: 36dde53d-7cdb-4cad-

a87f-29b2a19c463e. 

ɋɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɣ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɞɥɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ «R» 

ɋɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɣ ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɞɥɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ «Phyton» 

ɋɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ SPADES ɞɥɹ ɫɛɨɪɤɢ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ. 
ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ BLAST ɞɥɹ ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
 

ɝ) 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-%D0%BF%D0%BE-

%D1%8F%D0%B7%D1%8B%D0%BA%D1%83-r – ɫɩɢɫɨɤ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨ 
ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R 

12. https://rpubs.com/AllaT/rprog-ggplot2 - ɷɥɟɤɬɪɨɧɧɵɣ ɭɱɟɛɧɢɤ ɩɨ ɜɢɡɭɚɥɢɡɚɰɢɢ 
ɧɚɭɱɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɲɶɸ ɩɚɤɟɬɚ ggplot2 ɞɥɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R. 

13. https://ahmedushka7.github.io/R/scripts/hse_data_analysis/sem_10/ggplot2.html - 

ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɜ ɩɚɤɟɬɟ ggplot2 ɞɥɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R. 

 

7. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ):  
Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ «Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɛɢɨɥɨɝɢɹ, 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ» ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɪɟɫɭɪɫɚɯ: 
- Ⱥɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɟɤɰɢɨɧɧɵɯ ɢ ɫɟɦɢɧɚɪɫɤɢɯ ɡɚɧɹɬɢɣ (ɤɨɦɩɶɸɬɟɪɧɵɣ 

ɤɥɚɫɫ) 664003, ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ, ɝ. ɂɪɤɭɬɫɤ, ɭɥ. ɋɭɯɷ-Ȼɚɬɨɪɚ, ɞ.5, ɚɭɞɢɬɨɪɢɹ 209, (ɩɥɨɳɚɞɶ -

30,2 ɦ2, ɧɨɦɟɪ ɩɨɦɟɳɟɧɢɹ – 27):  

ɉɨɫɚɞɨɱɧɵɯ ɦɟɫɬ – 20, ɋɬɨɥ ɩɪɟɩɨɞɚɜɚɬɟɥɹ -1, ɋɬɭɥ ɩɪɟɩɨɞɚɜɚɬɟɥɹ – 1, ɋɬɨɥ – 20, ɋɬɭɥ -20,  

ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ PentiumG850,  Ɇɨɧɢɬɨɪ BenQ G252HDA-1 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ Athlon 2 
X2 250, Ɇɨɧɢɬɨɪ BenQ G252HDA – 8 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ PentiumD 3.0GHz, Ɇɨɧɢɬɨɪ Samsung 
740N – 3 ɲɬ.; Ɇɨɧɨɛɥɨɤ IRU T2105P – 2 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ Pentium G3250, Ɇɨɧɢɬɨɪ 
BenQG955 – 1 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ Pentium G3250, Ɇɨɧɢɬɨɪ BenQ GL2250 – 1 ɲɬ.; ɋɢɫɬɟɦɧɵɣ 

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
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://rpubs.com/AllaT/rprog-ggplot2
https://ahmedushka7.github.io/R/scripts/hse_data_analysis/sem_10/ggplot2.html
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ɛɥɨɤ Pentium G3250, Ɇɨɧɢɬɨɪ Samsung T200 HD – 1 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ Pentium G3250, 
Ɇɨɧɢɬɨɪ Samsung T190N – 1 ɲɬ.; ɋɢɫɬɟɦɧɵɣ ɛɥɨɤ Pentium G3250, Ɇɨɧɢɬɨɪ Samsung 740N – 1 

ɲɬ.; ɉɪɨɟɤɬɨɪ BenQ MX503; ɷɤɪɚɧ ScreenVtdiaEcot, ɆɎɍ Kyocera Taskalfa – 1 ɲɬ. 
Ʉɨɦɧɚɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫɟɪɜɟɪɧɚɹ). 
 

Ⱥɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɟɤɰɢɨɧɧɵɯ,  ɫɟɦɢɧɚɪɫɤɢɯ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ (664003, ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ, ɝ.ɂɪɤɭɬɫɤ, ɭɥ. ɋɭɯɷ-Ȼɚɬɨɪɚ, ɞ.5, ɚɭɞɢɬɨɪɢɹ 117 (ɩɥɨɳɚɞɶ -
46,4 ɦ2

, ɧɨɦɟɪ ɩɨɦɟɳɟɧɢɹ – 59)): 

ɉɨɫɚɞɨɱɧɵɯ ɦɟɫɬ-28, ɋɬɨɥɵ – 14, ɋɬɨɥ ɩɪɟɩɨɞɚɜɚɬɟɥɹ – 1, ɋɬɭɥɶɹ – 29, Ɇɨɛɢɥɶɧɚɹ ɞɨɫɤɚ 
ɦɟɥɨɜɚɹ- ɦɚɪɤɟɪɧɚɹ – 1, ɉɪɨɟɤɬɨɪ Epson EB-X03 – 1, Эɤɪɚɧ ScreenMedia – 1, ɒɤɚɮ – 1, ɋɟɣɮ – 1, 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ – 2 ɲɬ., ɇɚɝɥɹɞɧɵɟ ɩɨɫɨɛɢɹ, ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ 
ɦɚɬɟɪɢɚɥ. 

 

8. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ: 
ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ ɞɢɫɰɢɩɥɢɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɬɚɤ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ, ɞɨɥɹ 
ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 25 % ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɣ.  

Сɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢя: 
 ɡɚɧɹɬɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɫɜɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜ ɛɢɨɥɨɝɢɢ; 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɚɫɩɢɪɚɧɬɨɜ; 

 Ʉɨɧɫɭɥɶɬɚɰɢɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ; 
 ɉɨɞɝɨɬɨɜɤɚ ɨɬɜɟɬɨɜ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ;  
Ɉɛɭɱɟɧɢя ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɮɨɪɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ: 
 ɤɟɣɫ-ɦɟɬɨɞ – ɨɛɭɱɟɧɢɟ ɜ ɤɨɧɬɟɤɫɬɟ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɬɭɚɰɢɢ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɣ 

ɪɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɪɚɡɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɫɢɬɭɚɰɢɣ); 

 ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ – ɥɟɤɰɢɹ-

ɜɢɡɭɚɥɢɡɚɰɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɪɟɮɟɪɚɬɨɜ ɢ ɨɬɱɟɬɨɜ) ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞ. 
 

9. Ɏɨɧɞɵ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 

9.1 Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ: 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɞɥя ɬɟɤɭщɟɝɨ ɤɨɧɬɪɨɥя 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɪɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ 

2. Ɋɟɚɥɢɡɚɰɢɹ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ ɜ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R 

3. ɋɢɧɬɚɤɫɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɹɯ 

4. Ɋɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɞɜɭɯ ɫɬɪɨɤ 

5. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɝɨɦɨɥɨɝɢɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
6. Ɇɟɪɵ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɝɨɦɨɥɨɝɢɱɧɵɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ. 
7. ɉɪɨɰɟɞɭɪɚ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

8. Ⱥɥɝɨɪɢɬɦɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

9. Ɂɚɞɚɱɢ ɩɪɨɰɟɞɭɪɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ (ɦɧɨɠɟɫɬɜɟɧɧɨɟ 
ɜɵɪɚɜɧɢɜɚɧɢɟ) 

10. ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ BLAST ɞɥɹ ɩɨɩɚɪɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

11. ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ MAFT ɞɥɹ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

12. ɋɬɪɭɤɬɭɪɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɊɇɄ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

13. ɋɬɪɭɤɬɭɪɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

14. ɋɪɚɜɧɟɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ȾɇɄ K-ɦɟɪ 

15. ɋɪɚɜɧɟɧɢɟ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɛɟɥɤɨɜɵɯ K-ɦɟɪ 
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16. Ɇɟɬɨɞ K-ɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

17. Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ 

18. Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɦɟɬɨɞɨɦ Illumina 

19. Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ PacBio 

20. ɇɚɧɨɩɨɪɨɜɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ȾɇɄ 

21. Ɏɨɪɦɚɬ fastq ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɞɚɧɧɵɯ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 

22. Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɚ ɨɫɧɨɜɟ ɩɨɤɨɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ fastq ɮɨɪɦɚɬɚ 
ɞɚɧɧɵɯ 

23. Ɇɟɬɨɞɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɪёɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ 

24. Ɇɟɬɨɞɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɊɇɄ 

25. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɢɦɟɧɢɦɵɯ ɜ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɥɨɝɨɱɟɫɤɢɯ ɫɢɫɬɟɦ 

26. Ɇɟɬɨɞɵ ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɞɥɹ 
ɚɧɚɥɢɡɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɥɨɝɨɱɟɫɤɢɯ ɫɢɫɬɟɦ 

27. Ɇɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ 

 

9.2. Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ: 

Пɪɢɦɟɪɧɵɣ ɩɟɪɟчɟɧɶ ɜɨɩɪɨɫɨɜ ɤ ɷɤɡаɦɟɧɭ 

1. Ɋɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

2. Ɋɟɚɥɢɡɚɰɢɹ ɪɟɝɭɥɹɪɧɵɯ ɜɵɪɚɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R. 

3. ɉɨɩɚɪɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
4. ɉɨɩɚɪɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
5. Ⱥɥɝɨɪɢɬɦɵ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
6. Ɇɟɬɨɞ K-ɦɟɪ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɧɭɤɥɟɨɬɢɞɧɵɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
7. Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ K-ɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

8. Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɋɟɧɝɟɪɚ ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ. 
9. Ɍɟɯɧɨɥɨɝɢɢ ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ – NGS. 

10. ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ –
ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɩɪɨɱɬɟɧɢɹ, ɭɞɚɥɟɧɢɟ ɢ ɮɢɥɶɬɪɚɰɢɹ ɧɟɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ. 

11. Ȼɚɪɤɨɞɢɧɝɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɜɢɞɨɜ ɨɪɝɚɧɢɡɦɨɜ ɧɚ ɨɫɧɨɜɟ ɩɟɪɜɢɱɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɦɚɪɤɟɪɧɵɯ ɝɟɧɨɜ. 

12. Ɇɟɬɚɛɚɪɤɨɞɢɧɝ – ɚɧɚɥɢɡ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜ ɨɪɝɚɧɢɡɦɨɜ ɫ ɩɨɦɨɳɶɸ NGS 

ɬɟɯɧɨɥɨɝɢɣ. 
13. ɉɨɥɧɨɝɟɧɨɦɧɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ NGS ɬɟɯɧɨɥɨɝɢɣ. 
14. Ɇɟɬɚɝɟɧɨɦɧɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɨɛɳɟɫɬɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
15. NGS ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɨɩɭɥɹɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 
16. ɋɛɨɪɤɚ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ, ɦɟɬɨɞɵ ɫɛɨɪɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 
17. ɋɛɨɲɢɤ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ SPADES? Ɂɚɩɭɫɤ ɫɛɨɪɳɢɤ ɨɩɰɢɢ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɞɥɹ ɡɚɩɭɫɤɚ. 
18. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɩɪɢɦɟɧɢɦɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
19. Ʉɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
20. ɇɚɢɜɧɵɣ Ȼɚɣɟɫɨɜɫɤɢɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
21. ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
22. Ɇɟɬɨɞɵ ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 
23. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɞɥɹ ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 

24. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɬɪёɯɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɛɟɥɤɨɜ ɢ ɊɇɄ 

25. Ɉɩɢɫɚɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫ ɩɨɦɨɳɶɸ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

26. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
27. ɍɪɚɜɧɟɧɢɟ Ʉɨɥɦɨɝɨɪɨɜɚ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɛɢɨɥɨɝɢɢ. 
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Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: 

 

-Ɉɰɟɧɤɚ «ɨɬɥɢɱɧɨ» ɫɬɚɜɢɬɫɹ, ɟɫɥɢ ɩɨɥɧɨɫɬɶɸ ɪɚɫɤɪɵɬɚ ɬɟɦɚɬɢɤɚ ɜɨɩɪɨɫɨɜ, 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɢɯ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ; ɚɫɩɢɪɚɧɬ ɢɡɥɚɝɚɟɬ ɞɚɟɬ ɥɨɝɢɱɧɵɣ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢ ɥɚɤɨɧɢɱɧɵɣ ɨɬɜɟɬ, ɫɨɛɥɸɞɚɹ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɤɭɥɶɬɭɪɵ ɪɟɱɢ, ɚ ɬɚɤɠɟ 

ɞɚɟɬ ɢɫɱɟɪɩɵɜɚɸɳɢɟ, ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɵɟ, ɤɨɪɪɟɤɬɧɵɟ ɨɬɜɟɬɵ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ.  

- Ɉɰɟɧɤɚ «ɯɨɪɨɲɨ», ɟɫɥɢ ɪɚɫɤɪɵɬɚ ɫɭɬɶ ɜɨɩɪɨɫɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɦɚɬɟɪɢɚɥ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 
ɫɬɟɩɟɧɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɚɜɬɨɪɨɦ. Ɉɬɜɟɬɵ ɚɫɩɢɪɚɧɬɚ ɧɟ ɧɚ ɜɫɟ ɜɨɩɪɨɫɵ ɹɜɥɹɸɬɫɹ 
ɢɫɱɟɪɩɵɜɚɸɳɢɦɢ ɢ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɵɦɢ. 
- Ɉɰɟɧɤɚ «ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ», ɟɫɥɢ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫɵ ɧɟ ɩɨɥɧɵɣ, ɚɫɩɢɪɚɧɬ ɩɨɤɚɡɵɜɚɟɬ 

ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɡɧɚɧɢɹ ɢ ɧɟ ɜɫɟɝɞɚ ɞɚɟɬ ɩɪɚɜɢɥɶɧɵɟ, ɢɫɱɟɪɩɵɜɚɸɳɢɟ ɨɬɜɟɬɵ ɧɚ ɡɚɞɚɜɚɟɦɵɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
      - Ɉɰɟɧɤɚ «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ», ɟɫɥɢ ɬɟɦɚ ɜɨɩɪɨɫɨɜ ɧɟ ɪɚɫɤɪɵɬɚ, ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɜɨɩɪɨɫɵ ɚɫɩɢɪɚɧɬ ɧɟ ɞɚɟɬ ɨɬɜɟɬɵ ɢɥɢ ɨɧɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɚɞɚɧɧɵɦ ɜɨɩɪɨɫɚɦ 

 

 

 

 

 

ɉɪɨɝɪɚɦɦɚ ɪɚɫɫɦɨɬɪɟɧɚ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɚɮɟɞɪɵ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ, ɛɢɨɢɧɠɟɧɟɪɢɢ 
ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ  06.06.2023 ɝ. ɩɪɨɬɨɤɨɥ № 20 

 
 

ɇɚɫɬɨяɳɚя ɩɪɨɝɪɚɦɦɚ, ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɚ ɧɢ ɜ ɤɚɤɨɣ ɮɨɪɦɟ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢя ɤɚɮɟɞɪɵ-ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɨɝɪɚɦɦɵ.  


