


ɋɨɞɟɪɠɚɧɢɟ 

 

 

1. Цɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
2. Ɍɪɟɛɨɜɚɧɢɹ  ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
3. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

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

4.3  ɉɟɪɟɱɟɧɶ ɫɟɦɢɧɚɪɫɤɢɯ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

5. ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ɪɟɮɟɪɚɬɨɜ (ɩɪɢ ɧɚɥɢɱɢɢ) 
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 

7. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ). 
8. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

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 

 

 

 

 

 

 



1. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ: ɩɪɢɨɛɪɟɬɟɧɢɟ ɚɫɩɢɪɚɧɬɚɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɭɦɟɧɢɣ ɢ 
ɧɚɜɵɤɨɜ ɜ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɢ ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɝɟɧɨɦɧɵɯ ɢ ɩɪɨɬɟɨɦɧɵɯ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ 
ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɩɪɨɬɟɤɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ 
ɨɪɝɚɧɢɡɦɟɧɧɨɦ, ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɢ ɷɤɫɢɬɨɧɧɨɦ ɭɪɨɜɧɹɯ. 

 

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

Зɧать: ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɝɟɧɨɦɧɵɯ ɢ ɩɪɨɬɟɨɦɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɤɪɢɩɬɨɜɵɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ 
ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɦɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɩɪɢɦɟɧɢɦɵɟ ɜ ɝɟɧɨɦɧɵɯ ɢ 
ɩɪɨɬɟɨɦɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 

Уɦɟть: ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ, ɩɪɢɧɰɢɩɵ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɜɵɱɢɫɥɟɧɢɹ ɢ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɢ ɩɪɨɬɟɨɦɧɵɯ ɞɚɧɧɵɯ ɜ 
ɷɜɨɥɸɰɢɨɧɧɵɯ, ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɞɥɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɧɧɨɬɚɰɢɢ ɝɟɧɨɦɧɵɯ 
ɢ ɦɟɬɚɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ, ɩɪɟɞɫɤɚɡɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɛɟɥɤɨɜɵɯ ɦɨɥɟɤɭɥ.  

Вɥаɞɟть: ɧɚɜɵɤɚɦɢ ɩɨɫɬɪɨɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɯɟɦ ɢ ɤɨɦɛɢɧɚɰɢɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɤɨɧɜɟɣɟɪɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɝɟɧɨɦɧɨɣ ɢ ɩɪɨɬɟɨɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɚɜɵɤɚɦɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɪɢɩɬɨɜɵɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (R ɢɥɢ Phyton) ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɚɤɟɬɨɜ ɞɥɹ 
ɧɢɯ ɩɪɢ ɚɧɚɥɢɡɟ ɝɟɧɨɦɧɵɯ ɢ ɩɪɨɬɟɨɦɧɵɯ ɞɚɧɧɵɯ. 

3. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ  

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

 

ȼɫɟɝɨ 
ɚɤɚɞɟɦɢɱɟ
ɫɤɢɯ ɱɚɫɨɜ 

Ʉɭɪɫɵ 

 2   

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 16  16   

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 8  8   

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (ɉɁ) 8  8   

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ  (ɜɫɟɝɨ) 18  18   

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ɋɟɮɟɪɚɬ (ɩɪɢ ɧɚɥɢɱɢɢ)      

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ      

ɉɨɞɝɨɬɨɜɤɚ ɤ ɡɚɱɟɬɭ 18  18   

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ (ɜɫɟɝɨ) 
 

2  2   

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɜɨ ɜɪɟɦɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɚɬɬɟɫɬɚɰɢɢ 

2  2   

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ (ɡɚɱɟɬ, 

ɷɤɡɚɦɟɧ)  

ɡɚɱɟɬ  ɡɚɱɟɬ   

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ                    ɱɚɫɵ 

                                                ɡɚɱɟɬɧɵɟ ɟɞɢɧɢɰɵ 

36  36   

1  1   

 



4. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
4.1. ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɢ ɬɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ).  

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

1.  

Ɇɟɯɚɧɢɡɦɵ ɯɪɚɧɟɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɨɣ 
ɛɢɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɞɢɪɨɜɚɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɝɟɧɨɦɨɜ ɨɪɝɚɧɢɡɦɨɜ, ɢ 
ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɱɟɪɟɡ ɩɪɨɰɟɫɫɵ ɬɪɚɧɫɥɹɰɢɢ 
ɬɪɚɧɫɤɪɢɩɰɢɢ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɟɯɚɧɢɡɦɵ 
ɪɟɝɭɥɹɰɢɢ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɤɥɟɬɨɱɧɨɦ ɢ ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɭɪɨɜɧɹɯ. ɋ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɭɱɟɧɢɹ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɪɟɚɥɢɡɚɰɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ ɝɟɧɨɦɨɜ, ɬɪɚɧɫɤɪɢɩɬɨɦɨɜ 
ɢ ɩɪɨɬɟɨɦɨɜ. 

2.  

Ɇɟɯɚɧɢɡɦɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɝɟɧɨɦɨɜ ɧɚ ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɢ 
ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɭɪɨɜɧɹɯ, 
ɩɨɩɭɥɹɰɢɨɧɧɚɹ ɛɢɨɥɨɝɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɭɬɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɢɯ ɪɨɥɶ ɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɟɧɨɦɨɜ ɨɪɝɚɧɢɡɦɨɜ ɧɚ 
ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɢ ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɭɪɨɜɧɹɯ. ɂɡɭɱɚɸɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɝɟɧɨɦɢɤɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɷɜɨɥɸɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɨɪɝɚɧɢɡɦɟɧɧɨɦ, 
ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɢ ɜɢɞɨɜɨɦ ɭɪɨɜɧɹɯ. ɋ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɦɟɯɚɧɢɡɦɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɢ ɜɢɞɨɜɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɦɟɬɨɞɚɦɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɝɟɧɨɦɢɤɢ. 

3.  

ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, 
ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ, ɪɚɫɲɢɮɪɨɜɤɚ 
ȾɇɄ ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ. 

ɂɡɭɱɚɟɬɫɹ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ 
ɪɟɚɤɰɢɢ (ɉЦɊ), ɢɡɭɱɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɉЦɊ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɉЦɊ ɜ 
ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɢ ɷɜɨɥɸɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ, ɛɢɨɦɟɞɢɰɢɧɟ. 
ɂɡɭɱɚɟɬɫɹ ɦɟɬɨɞ ɋɟɧɝɟɪɚ ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɧɭɤɥɟɨɬɢɞɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɇɚ ɩɪɚɤɬɢɤɟ ɢɡɭɱɚɟɬɫɹ ɜɨɩɪɨɫ ɨ 
ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɢ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɲɢɮɪɨɜɤɢ 
ȾɇɄ ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ. 

4.  

 Ɍɟɯɧɨɥɨɝɢɢ ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (NGS) 

ɪɚɫɲɢɮɪɨɜɤɚ ɢ ɫɛɨɪɤɚ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. 

ɂɡɭɱɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɫɲɢɮɪɨɜɤɢ ɝɟɧɨɦɧɨɣ 
ȾɇɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (NGS – next generation sequencing) 

ɬɚɤɢɟ, ɤɚɤ ɩɢɪɨɤɫɢɜɟɧɢɪɨɜɚɧɢɟ, Illumina, Pacific 

Biosciences, ɧɚɧɨɩɨɪɨɜɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ. ɂɡɭɱɚɸɬɫɹ ɧɚ 
ɩɪɚɤɬɢɤɟ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ NGS. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɤɚɱɟɫɬɜɚ NGS ɞɚɧɧɵɯ. ɂɡɭɱɚɟɬɫɹ ɜɨɩɪɨɫ ɫɛɨɪɤɢ ɩɨɥɧɵɯ 
ɝɟɧɨɦɨɜ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ NGS. 

5.  

 Ȼɚɡɵ ɢ ɛɚɧɤɢ ɞɚɧɧɵɯ ɝɟɧɨɦɧɨɣ ɢ 
ɩɪɨɬɟɨɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ NCBI 

(National Center for Biotechnology Information) – ɯɪɚɧɢɥɢɳɟ 
ɞɚɧɧɵɯ ɩɨɥɧɨɝɟɧɨɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ NCBI 

RefSeq – ɯɪɚɧɢɥɢɲɟ ɞɚɧɧɵɯ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɢ ɩɨɥɧɵɯ 
ɩɪɨɬɟɨɦɨɜ ɨɪɝɚɧɢɡɦɨɜ. ɂɡɭɱɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɫ NCBI SRA (sequence read archive) 

ɚɪɯɢɜɚɦɢ – ɯɪɚɧɢɥɢɳɟ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ NGS ɬɟɯɧɨɥɨɝɢɣ. Ɏɨɪɦɢɪɭɸɬɶɫɹ 
ɧɚɜɵɤɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ UNUPROT – ɛɚɡɚ 
ɞɚɧɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɛɟɥɤɨɜ ɫ 
ɢɡɜɟɫɬɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 

6.  

 Ɇɟɬɨɞɵ ɦɧɨɝɨɦɟɪɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, 
ɦɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɧɧɨɬɚɰɢɢ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɩɟɤɬɪ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ ɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɬɚɤɢɯ, ɤɚɤ ɤɥɚɫɬɟɪɧɵɣ 
ɚɧɚɥɢɡ, ɧɚɢɜɧɵɣ Ȼɚɣɟɫɨɜɫɤɢɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ, ɫɤɪɵɬɵɟ 
Ɇɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ. ɂɡɭɱɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ 
ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɦɟɬɨɞɵ 
ɞɥɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ. Ⱦɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɦɟɪɵ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɚɧɧɨɬɚɰɢɢ ɝɟɧɨɦɨɜ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɜɢɪɭɫɨɜ. 

 

7.  ɉɪɢɦɟɧɟɧɢɟ NGS ɬɟɯɧɨɥɨɝɢɣ ɜ Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɝɟɧɨɦɧɵɯ 



ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɦɟɬɚɝɟɧɨɦɢɤɚ. 

ɞɚɧɧɵɯ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɟɧɟɬɢɤɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɩɨɩɭɥɹɰɢɣ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɂɡɭɱɚɸɬɫɹ 
ɚɥɝɨɪɢɬɦɵ ɩɨɥɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɦɟɬɚɝɟɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɢɫɫɥɟɞɨɜɚɬɶ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɟ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɡɥɢɱɧɵɯ ɫɨɨɛɳɟɫɬɜ 
ɦɢɤɪɨ- ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɩɪɢɪɨɞɧɨɣ ȾɇɄ (eDNA - 

Environmental DNA). 

8.  

 ɉɪɢɦɟɧɟɧɢɟ NGS ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɛɢɨɦɟɞɢɰɢɧɟ, ɦɨɥɟɤɭɥɹɪɧɚɹ 
ɷɩɢɞɟɦɢɨɥɨɝɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɧɚɥɢɡɨɦ ɩɨɥɧɨɝɨ 
ɝɟɧɨɦɚ ɱɟɥɨɜɟɤɚ, ɞɥɹ ɩɪɟɞɫɤɚɡɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. ɂɡɭɱɚɸɬɫɹ 
ɦɟɬɨɞɵ ɝɟɧɨɦɢɤɢ ɞɥɹ ɚɧɚɥɢɡɚ ɩɚɬɨɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ 
ɱɟɥɨɜɟɤɚ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɬɨɞɵ ɷɜɨɥɸɰɢɨɧɧɨɣ 
ɝɟɧɨɦɢɤɢ ɞɥɹ ɢɡɭɱɟɧɢɹ ɢɫɬɨɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɪɚɡɜɢɬɢɹ ɷɩɢɞɟɦɢɣ ɩɚɬɨɝɟɧɧɵɯ 
ɨɪɝɚɧɢɡɦɨɜ, ɜɵɡɵɜɚɸɳɢɯ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɢ 
ɱɟɥɨɜɟɤɚ. 

 

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

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɡɞɟɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ȼɢɞɵ ɡɚɧɹɬɢɣ ɜ ɱɚɫɚɯ 

Ʌɟɤɰ
ɢɢ 

ɉɪɚɤɬɢɱɟɫɤ
ɢɟ ɡɚɧɹɬɢɹ 

ɋɚɦɨɫɬɨɹɬɟ
ɥɶɧɚɹ 
ɪɚɛɨɬɚ 

ȼɫɟɝɨ 

1. Ɇɟɯɚɧɢɡɦɵ 
ɯɪɚɧɟɧɢɹ ɢ 
ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

Ɇɟɯɚɧɢɡɦɵ ɯɪɚɧɟɧɢɹ ɢ 
ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

1 1 2 4 

2. Ɇɟɯɚɧɢɡɦɵ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɝɟɧɨɦɨɜ ɧɚ 
ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɢ 
ɩɨɩɭɥɹɰɢɨɧɧɨɦ 
ɭɪɨɜɧɹɯ, 
ɩɨɩɭɥɹɰɢɨɧɧɚɹ 
ɛɢɨɥɨɝɢɹ 

Ɇɟɯɚɧɢɡɦɵ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɟɧɨɦɨɜ 
ɧɚ ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɢ 
ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɭɪɨɜɧɹɯ, 
ɩɨɩɭɥɹɰɢɨɧɧɚɹ ɛɢɨɥɨɝɢɹ 

1 1 2 4 

3. ɉɨɥɢɦɟɪɚɡɧɚɹ 
ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, 
ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ, 
ɪɚɫɲɢɮɪɨɜɤɚ ȾɇɄ 
ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ 

ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ 
ɪɟɚɤɰɢɹ, ɚɦɩɥɢɮɢɤɚɰɢɹ 
ȾɇɄ, ɪɚɫɲɢɮɪɨɜɤɚ ȾɇɄ 
ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ 

1 1 2 4 

4. Ɍɟɯɧɨɥɨɝɢɢ 
ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
(NGS) ɪɚɫɲɢɮɪɨɜɤɚ 
ɢ ɫɛɨɪɤɚ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ 
ɞɚɧɧɵɯ 

Ɍɟɯɧɨɥɨɝɢɢ 
ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (NGS) 

ɪɚɫɲɢɮɪɨɜɤɚ ɢ ɫɛɨɪɤɚ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ 

1 1 2 4 

5 Ȼɚɡɵ ɢ ɛɚɧɤɢ ɞɚɧɧɵɯ 
ɝɟɧɨɦɧɨɣ ɢ 
ɩɪɨɬɟɨɦɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

Ȼɚɡɵ ɢ ɛɚɧɤɢ ɞɚɧɧɵɯ 
ɝɟɧɨɦɧɨɣ ɢ ɩɪɨɬɟɨɦɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

1 1 2 4 

6 Ɇɟɬɨɞɵ 
ɦɧɨɝɨɦɟɪɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ, ɦɟɬɨɞɵ 
ɦɚɲɢɧɧɨɝɨ 
ɨɛɭɱɟɧɢɹ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɚɧɧɨɬɚɰɢɢ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ 

Ɇɟɬɨɞɵ ɦɧɨɝɨɦɟɪɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ, ɦɟɬɨɞɵ 
ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɚɧɧɨɬɚɰɢɢ 
ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ 

1 1 2 4 



ɞɚɧɧɵɯ 

7 ɉɪɢɦɟɧɟɧɢɟ NGS 

ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ, 
ɦɟɬɚɝɟɧɨɦɢɤɚ 

ɉɪɢɦɟɧɟɧɢɟ NGS 

ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ, 
ɦɟɬɚɝɟɧɨɦɢɤɚ 

1 1 3 5 

8 ɉɪɢɦɟɧɟɧɢɟ NGS 

ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɛɢɨɦɟɞɢɰɢɧɟ, 
ɦɨɥɟɤɭɥɹɪɧɚɹ 
ɷɩɢɞɟɦɢɨɥɨɝɢɹ 

ɉɪɢɦɟɧɟɧɢɟ NGS 

ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɛɢɨɦɟɞɢɰɢɧɟ, 
ɦɨɥɟɤɭɥɹɪɧɚɹ 
ɷɩɢɞɟɦɢɨɥɨɝɢɹ 

1 1 3 5 

 

4.3. ɉɟɪɟɱɟɧɶ ɫɟɦɢɧɚɪɫɤɢɯ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ  

№ 
ɩ/ɩ 

№ ɪɚɡɞɟɥɚ  ɢ 
ɬɟɦɵ 

ɞɢɫɰɢɩɥɢɧɵ 
(ɦɨɞɭɥɹ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɟɦɢɧɚɪɨɜ, 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ  ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɪɚɛɨɬ 

Ɍɪɭɞɨɟɦɤɨ
ɫɬɶ 

(ɱɚɫɵ) 

Ɉɰɟɧɨɱɧɵɟ 
ɫɪɟɞɫɬɜɚ 

1 2 3 4 5 

1. Ɍɟɦɚ 1 
Ɇɟɯɚɧɢɡɦɵ ɯɪɚɧɟɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ 

ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
1 Ɉɩɪɨɫ 

ɄɋɊ 

2. 
Ɍɟɦɚ 2 

Ɇɟɯɚɧɢɡɦɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɟɧɨɦɨɜ ɧɚ 

ɨɪɝɚɧɢɡɦɟɧɧɨɦ ɢ ɩɨɩɭɥɹɰɢɨɧɧɨɦ 

ɭɪɨɜɧɹɯ, ɩɨɩɭɥɹɰɢɨɧɧɚɹ ɛɢɨɥɨɝɢɹ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

3. 
Ɍɟɦɚ 3 

ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ, 
ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ, ɪɚɫɲɢɮɪɨɜɤɚ 

ȾɇɄ ɦɟɬɨɞɨɦ ɋɟɧɝɟɪɚ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

4 
Ɍɟɦɚ 4 

Ɍɟɯɧɨɥɨɝɢɢ ɪɚɫɲɢɮɪɨɜɤɢ ȾɇɄ ɧɨɜɨɝɨ 

ɩɨɤɨɥɟɧɢɹ (NGS) ɪɚɫɲɢɮɪɨɜɤɚ ɢ 

ɫɛɨɪɤɚ ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

5 Ɍɟɦɚ 5 
Ȼɚɡɵ ɢ ɛɚɧɤɢ ɞɚɧɧɵɯ ɝɟɧɨɦɧɨɣ ɢ 

ɩɪɨɬɟɨɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
1 Ɉɩɪɨɫ 

ɄɋɊ 

6 

Ɍɟɦɚ 6 

Ɇɟɬɨɞɵ ɦɧɨɝɨɦɟɪɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɫɬɚɬɢɫɬɢɤɢ, ɦɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ 

ɨɛɭɱɟɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 

ɚɧɧɨɬɚɰɢɢ ɩɨɥɧɨɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

7 
Ɍɟɦɚ 7 

ɉɪɢɦɟɧɟɧɢɟ NGS ɬɟɯɧɨɥɨɝɢɣ ɜ 

ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɦɟɬɚɝɟɧɨɦɢɤɚ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

8 
Ɍɟɦɚ 8 

ɉɪɢɦɟɧɟɧɢɟ NGS ɬɟɯɧɨɥɨɝɢɣ ɜ 

ɛɢɨɦɟɞɢɰɢɧɟ, ɦɨɥɟɤɭɥɹɪɧɚɹ 

ɷɩɢɞɟɦɢɨɥɨɝɢɹ 

1 Ɉɩɪɨɫ 

ɄɋɊ 

 

5.   ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ɭɫɬɧɵɯ ɞɨɤɥɚɞɨɜ: 

 

1. Ɍɟɦɚ 1. Ɇɨɥɟɤɭɥɹɪɧɵɟ ɦɟɯɚɧɢɡɦɵ ɬɪɚɧɫɤɪɢɩɰɢɢ ɢ ɬɪɚɧɫɥɹɰɢɢ. 
2. Ɍɟɦɚ 1. ɍɫɬɪɨɣɫɬɜɨ ɢ ɷɥɟɦɟɧɬɵ ɝɟɧɨɦɨɜ ɩɪɨɤɨɪɢɨɬɢɱɫɤɢɯ ɢ ɷɭɤɚɪɢɨɬɢɱɫɤɢɯ ɨɪɝɚɧɢɡɦɨɜ. 
3. Ɍɟɦɚ 1. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɧɚɫɥɟɞɨɜɚɧɧɨɣ ɪɨɥɢ ȾɇɄ. 
4. Ɍɟɦɚ 1. ȼɢɞɵ ɛɟɥɤɨɜ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɟɥɤɨɜɵɯ ɦɨɥɟɤɭɥ ɩɨ ɫɬɪɭɤɬɭɪɟ ɢ ɮɭɧɤɰɢɢ. 
5. Ɍɟɦɚ 2. Ɇɭɬɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, ɬɨɱɟɱɧɵɟ ɢ ɩɪɨɬɹɠɟɧɧɵɟ ɦɭɬɚɰɢɢ. 
6. Ɍɟɦɚ 2. Ɋɟɬɪɨɬɪɚɧɫɩɚɡɚɨɧɵ ɢ ɪɟɫɬɪɨɜɢɪɭɫɵ ɢ ɢɯ ɪɨɥɶ ɜ ɦɨɞɢɮɢɤɚɰɢɢ ɝɟɧɨɦɚ. 
7. Ɍɟɦɚ 2. Ɇɟɯɚɧɢɡɦɵ ɮɢɤɫɚɰɢɢ ɦɭɬɚɰɢɢ ɧɚ ɩɨɩɭɥɹɰɢɨɧɧɨɦ ɢ ɜɢɞɨɜɨɦ ɭɪɨɜɧɹɯ. 
8. Ɍɟɦɚ 2. ɋɨɦɚɬɢɱɟɫɤɢɟ ɦɭɬɚɰɢɢ ɢ ɢɯ ɪɨɥɶ ɜ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
9. Ɍɟɦɚ 4. ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɋɟɝɟɪɚ ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 



10. Ɍɟɦɚ 4. Ɍɟɯɧɨɥɨɝɢɹ Illumina ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ.. 
11. Ɍɟɦɚ 4. Ɍɟɯɧɨɥɨɝɢɹ Pacific Biosciences ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 
12. Ɍɟɦɚ 4. ɇɚɧɨɩɨɪɨɜɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ. 
13. Ɍɟɦɚ 7. Ɇɟɬɚɛɚɪɤɨɞɢɧɧɝ ɢ ɦɟɬɚɛɨɤɨɞɢɧɝɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɨɛɳɟɫɬɜ ɨɪɝɚɧɢɡɦɨɜ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ NGS ɬɟɯɧɨɥɨɝɢɣ. 
 

6. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ): 
ɚ) ɩɟɪɟɱɟɧɶ ɥɢɬɟɪɚɬɭɪɵ 

1. ɋɬɟɮɚɧɨɜ, ȼɚɫɢɥɢɣ ȿɜɝɟɧɶɟɜɢɱ. Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɢɤ 
ɞɥɹ ɜɭɡɨɜ / ȼ. ȿ. ɋɬɟɮɚɧɨɜ, Ⱥ. Ⱥ. Ɍɭɥɭɛ, Ƚ. Ɋ. Ɇɚɜɪɨɩɭɥɨ-ɋɬɨɥɹɪɟɧɤɨ. - ɗɥɟɤɬɪɨɧ. 
ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɇɨɫɤɜɚ : ɘɪɚɣɬ, 2022. - 252 ɫ. - (ȼɵɫɲɟɟ ɨɛɪɚɡɨɜɚɧɢɟ). - Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://urait.ru/bcode/489775, https://urait.ru/book/cover/D69A8182-EF23-

44FC-BE4B-CADE8229EA09. - ɗȻɋ "ɘɪɚɣɬ". - ɇɟɨɝɪɚɧɢɱ. ɞɨɫɬɭɩ. - ISBN 978-5-

534-00860-9 : 939.00 ɪ.URL: https://urait.ru/bcode/489775 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 

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

 

ɛ) ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɞɚɧɢɹ 

1. http://www.matbio.org/about.php - ɫɚɣɬ ɠɭɪɧɚɥɚ «Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɛɢɨɥɨɝɢɹ ɢ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ». ɋɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɬɟɣ ɜ pdf – ɮɨɪɦɚɬɟ. 
2. https://journal.r-project.org/ - ɫɚɣɬ ɠɭɪɧɚɥɚ ɩɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɧɚ R, «The R 

Journal» 

3. https://bmcbioinformatics.biomedcentral.com/ - ɫɚɣɬ ɠɭɪɧɚɥɚ «BMC Bioinformatics», 
ɩɭɛɥɢɤɭɸɳɢɦ ɧɚɭɱɧɵɟ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 

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. https://www.elibrary.ru – ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ, ɦɨɧɨɝɪɚɮɢɢ ɢ 

ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɮɟɪɟɧɰɢɣ, ɜɵɩɭɳɟɧɧɵɯ Ɋɨɫɫɢɣɫɤɢɦɢ ɭɱɟɧɵɦɢ. 
5. https://pubmed.ncbi.nlm.nih.gov/ - ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ ɢ 

ɦɨɧɨɝɪɚɮɢɣ, ɩɨɫɜɹɳɟɧɧɚɹ ɪɚɡɥɢɱɧɵɦ ɜɨɩɪɨɫɚɦ ɛɢɨɥɨɝɢɢ. 
6. https://apps.webofknowledge.com – ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɢɧɞɟɤɫɢɪɭɸɳɚɹ 

ɧɚɭɱɧɵɟ ɩɭɛɥɢɤɚɰɢɢ ɜ ɜɵɫɨɤɨɪɟɣɬɢɧɝɨɜɵɯ ɢɡɞɚɧɢɹɯ 

7. https://www.r-project.org/ - ɫɚɣɬ ɩɪɨɟɤɬɚ ɩɨ R ɫɬɚɬɢɫɬɢɤɟ 

8. http://qsar4u.com/pages/rtutorial.php - Ʉɪɚɬɤɢɣ ɤɭɪɫ "ȼɜɟɞɟɧɢɟ ɜ R ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫ R" 

(Pavel Polishchuk) 

9. http://www.ncbi.nlm.nih.gov/ - ɫɚɣɬ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ NCBI (National Center 

Biotech Information) 

10. https://www.ncbi.nlm.nih.gov/home/tutorials/ - ɩɨɥɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɛɚɡɵ 

ɞɚɧɧɵɯ NCBI. 

11. https://www.uniprot.org/ - ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ ɩɪɨɬɟɨɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

«UNIPROT» 

12. https://www.uniprot.org/docs/userman.htm - ɩɨɥɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɛɚɡɵ 

ɞɚɧɧɵɯ «UNIPROT» 

13. https://bioedit.software.informer.com/7.2/ - ɫɚɣɬ ɢ ɪɭɤɨɜɨɞɫɬɜɨ ɤ ɩɪɨɝɪɚɦɦɟ «BIOEDI» ɞɥɹ 

ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

14. http://doua.prabi.fr/software/seaview - ɫɚɣɬ ɢ ɪɭɤɨɜɨɞɫɬɜɨ ɤ ɩɪɨɝɪɚɦɦɟ «Seaview» ɞɥɹ 

ɚɧɚɥɢɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

http://www.matbio.org/about.php
https://journal.r-project.org/
https://bmcbioinformatics.biomedcentral.com/
http://bioinformatics.ru/
https://habr.com/ru/post/403901/
http://www.biometrica.tomsk.ru/
https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/
https://www.r-project.org/
http://qsar4u.com/pages/rtutorial.php
http://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/home/tutorials/
https://www.uniprot.org/
https://www.uniprot.org/docs/userman.htm
https://bioedit.software.informer.com/7.2/
http://doua.prabi.fr/software/seaview


15. http://ape-package.ird.fr/ - ɫɚɣɬ ɩɨ ɨɩɢɫɚɧɢɸ ɩɚɤɟɬɚ APE ɞɥɹ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɚɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
16. https://www.bioinformatics.babraham.ac.uk/projects/fastqc/ - ɫɚɣɬ ɩɪɨɝɪɚɦɦɵ «FSTQC» ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɞɚɧɧɵɯ ɩɨɥɧɨɝɟɧɨɦɧɨɝɨ NGS ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 

17. http://www.usadellab.org/cms/?page=trimmomatic – ɫɚɣɬ ɩɪɨɝɪɚɦɦɵ «Trimmomatic» ɞɥɹ 

ɮɢɥɶɬɪɚɰɢɢ ɢ ɩɟɪɜɢɱɧɨɣ ɩɨɞɝɨɬɨɜɤɢ NGS ɞɚɧɧɵɯ 

18. https://cab.spbu.ru/software/spades/ - ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɫɛɨɪɳɢɤɚ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ 

«SPADES» 

19. https://narrative.kbase.us/ - ɨɧɥɚɣɧ ɫɟɪɜɟɪ ɞɥɹ ɡɚɩɭɫɤɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 

ɞɥɹ ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ «SPADES»). 
20. https://kaiju.binf.ku.dk/ - ɨɧɥɚɣɧ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɤɨɪɨɬɤɢɯ NGS ɩɪɨɱɬɟɧɢɣ ɜ ɦɟɬɚɝɟɧɨɦɢɤɟ. 
21. https://www.beast2.org/ - ɫɚɣɬ ɩɪɨɝɪɚɦɦɵ «BEAST 2» ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɜɨɥɸɰɢɨɧɧɨɣ ɢ 

ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɢɫɬɨɪɢɢ ɨɪɝɚɧɢɡɦɨɜ ɧɚ ɨɫɧɨɜɟ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ 

 

7. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ   
7.1. ɍɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

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 
ɛɥɨɤ Pentium G3250, Ɇɨɧɢɬɨɪ Samsung T200 HD – 1 ɲɬ.; ɫɢɫɬɟɦɧɵɣ 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)ɷɤɪɚɧ ScreenVtdiaEcot 

 

7.2. ɉɪɨɝɪɚɦɦɧɨɟ 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 №ɊɋЦɁ-000147 ɢ ȺɄɌ ɨɬ 23ɧɨɹɛɪɹ 2016ɝ 

Ʌɢɰ.№1B08161103014721370444. 
Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. ɇɨɦɟɪ Ʌɢɰɟɧɡɢɢ 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. 

 

7.3. Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ: 

ɉɪɟɡɟɧɬɚɰɢɢ ɩɨ ɜɫɟɦ ɬɟɦɚɦ ɤɭɪɫɚ. 
 

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

ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɬɚɤ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ. 

http://ape-package.ird.fr/
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
http://www.usadellab.org/cms/?page=trimmomatic
https://cab.spbu.ru/software/spades/
https://narrative.kbase.us/
https://kaiju.binf.ku.dk/
https://www.beast2.org/


Сɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ: 
1. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɥɟɤɰɢɹ 

2. ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɫɜɨɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɛɚɡɨɜɵɯ ɦɟɬɨɞɨɜ 

ɚɧɚɥɢɡɚ ɝɟɧɨɦɧɵɯ ɢ ɩɪɨɬɟɨɦɧɵɯ ɞɚɧɧɵɯ. 

3. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ. 

4. Ʉɨɧɫɭɥɶɬɚɰɢɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

5. ɉɨɞɝɨɬɨɜɤɚ ɨɬɜɟɬɨɜ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

6. Ɉɛɭɱɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɮɨɪɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

7. Ʉɟɣɫ-ɦɟɬɨɞ – ɨɛɭɱɟɧɢɟ ɜ ɤɨɧɬɟɤɫɬɟ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɬɭɚɰɢɢ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɣ ɪɟɚɥɶɧɵɟ 

ɭɫɥɨɜɢɹ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɪɚɡɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɫɢɬɭɚɰɢɣ). 
8. Ɋɚɛɨɬɚ ɫ ɦɨɥɟɤɭɥɹɪɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɛɚɡɚɦɢ ɞɚɧɧɵɯ (genbank, UNIPROT.), 

ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ ɢɯ ɩɪɢɥɨɠɟɧɢɹɦɢ (BLAST ɢ ɞɪ) ɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

9. ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ – ɥɟɤɰɢɹ-ɜɢɡɭɚɥɢɡɚɰɢɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɪɟɮɟɪɚɬɨɜ ɢ ɨɬɱɟɬɨɜ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞ. 
10. ɂɧɬɟɪɧɟɬ-ɬɟɯɧɨɥɨɝɢɹ – ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɨɪɬɚɥɚ ɂȽɍ - educa.isu.ru ɞɥɹ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɩɢɫɶɦɟɧɧɵɯ ɨɬɱɟɬɨɜ ɩɨ ɞɨɦɚɲɧɢɦ ɪɚɛɨɬɚɦ. 
 

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

 

9.1 Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ  ɬɟɤɭɳɟɝɨ  ɤɨɧɬɪɨɥɹ: 
ȼ ɪɚɦɤɚɯ ɞɢɫɰɢɩɥɢɧɵ «Ȼɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ 

ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ: 
- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɭɫɬɧɵɣ ɞɨɤɥɚɞ ɩɨ ɬɟɦɟ; 
- ɩɢɫɶɦɟɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɪɟɲɟɧɢɸ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ; 

 

Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɜɤɥɸɱɚɟɬ: 

- ɩɟɪɟɱɟɧɶ ɬɟɦ ɞɨɤɥɚɞɨɜ ɩɨ ɬɟɦɚɦ ɞɢɫɰɢɩɥɢɧɵ (ɫɦ.5); 
- ɜɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ (ɫɪɫ); 
- ɡɚɞɚɱɢ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɞɨɦɚɲɧɟɝɨ ɪɟɲɟɧɢɹ; 

- ɜɨɩɪɨɫɵ ɞɥɹ ɡɚɱɟɬɚ. 

 

 

ɉɟɪɟɱɟɧɶ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

 

1. Ɍɟɦɚ 3. Ⱥɧɚɥɢɡ ɩɟɪɜɢɱɧɵɯ ɞɚɧɧɵɯ ɫɟɤɜɟɪɢɪɨɜɚɧɢ ɩɨ ɋɟɝɟɪɭ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
«Bioedit». 

2. Ɍɟɦɚ 3. Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɜ 
ɩɪɨɝɪɚɦɦɟ «Seaview». 

3. Ɍɟɦɚ 5. ɉɨɢɫɤ ɜ ɛɚɡɟ ɞɚɧɧɵɯ NCBI SRA ɩɟɪɜɢɱɧɵɯ ɞɚɧɧɵɯ ɩɨ ɪɚɫɲɢɮɪɨɜɤɢ ɜɢɪɭɫɨɜ 
ɩɨɪɨɞɚ Sarbecovirus, ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɟɤɜɟɧɢɪɨɜɚɹ ɜ ɩɪɨɝɪɚɦɦɚɯ «FSTQC» ɢ 
«Trimmomatic». 

4. Ɍɟɦɚ 5. ɋɛɨɪɤɚ ɝɟɧɨɦɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ «Spades». 
5. Ɍɟɦɚ 6. Ⱥɧɧɨɬɚɰɢɹ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɜɢɪɭɫɨɜ ɩɨɞɪɨɞɚ ɫ ɩɨɦɨɳɶɸ ɨɧɥɚɣɧ ɫɪɟɞɫɬɜ ɛɚɡɵ 

ɞɚɧɧɵɯ http://www.ncbi.nlm.nih.gov/. 

6. Ɍɟɦɚ 7. ɉɨɢɫɤ ɜ ɛɚɡɟ ɞɚɧɧɵɯ NCBI SRA ɩɟɪɜɢɱɧɵɯ ɞɚɧɧɵɯ ɩɨ ɦɟɬɚɝɟɧɨɦɟɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɜɢɪɭɫɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢɡ ɨɡ. Ȼɚɤɚɥ, ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɟɤɜɟɧɢɪɨɜɚɹ ɜ 
ɩɪɨɝɪɚɦɦɚɯ «FSTQC» ɢ «Trimmomatic». 

7. Ɍɟɦɚ 7. Ɍɚɤɫɨɧɨɦɢɱɟɫɤɚɹ ɚɧɧɨɬɚɰɢɹ ɤɨɪɨɬɤɢɯ ɩɪɨɱɬɟɧɢɣ NGS ɦɟɬɚɝɟɝɦɧɵɯ ɞɚɧɧɵɯ 
ɜɢɪɭɫɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢɡ ɨɡ. Ȼɚɣɤɚɥ ɫ ɩɨɦɨɳɶɸ ɨɧɥɚɣɧ ɫɟɪɜɢɫɚ https://kaiju.binf.ku.dk/. 

http://www.ncbi.nlm.nih.gov/
https://kaiju.binf.ku.dk/


8. Ɍɟɦɚ 8. Ɋɟɤɨɧɫɬɪɭɤɰɢɢ ɷɜɨɥɸɰɢɨɧɧɨɣ ɢɫɬɨɪɢɢ SARS-CoV-2 ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋШȺ ɢ 
ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɜ ɩɪɨɝɪɚɦɦɟ «BEAST 2» 
(https://www.beast2.org/). 

9. Ɍɟɦɚ 8. Ɋɟɤɨɧɫɬɪɭɤɰɢɢ ɞɢɧɚɦɢɤɢ ɷɩɢɞɟɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɢɪɭɫɚ SARS-CoV-2 ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɋШȺ ɢ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ, ɫɪɚɜɧɟɧɢɟ 
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɣ ɢɫɬɨɪɢɢ ɞɢɧɚɦɢɤɢ ɩɚɧɞɟɦɢɢ ɫ ɪɟɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɨɛ 
ɷɩɢɞɟɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ. 

 

ɉɪɢɦɟɪɧɵɣ ɫɩɢɫɨɤ ɜɨɩɪɨɫɨɜ ɤ ɡɚɱɟɬɭ 

 

1. ȾɇɄ, ɊɇɄ ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ, ɰɢɤɥ ɪɟɚɥɢɡɚɰɢɢ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
2. Ɉɩɵɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɨɥɢ ȾɇɄ. 
3. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɨɥɭɤɨɧɫɟɪɜɚɬɢɜɧɨɣ ɞɭɩɥɢɤɚɰɢɢ ȾɇɄ. 
4. Ɋɟɝɭɥɹɰɢɹ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
5. Ɇɭɬɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫ, ɬɨɱɟɱɧɵɟ ɟ ɝɟɧɧɵɟ ɦɭɬɚɰɢɢ. 
6. Ɇɟɯɚɧɢɡɦɵ ɮɢɤɫɚɰɢɢ ɦɭɬɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɩɨɩɭɥɹɰɢɹɯ 

7. ɉЦɊ ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 

8. Ɋɚɫɲɢɮɪɨɜɤɚ ȾɇɄ ɩɨ ɦɟɬɨɞɭ ɋɟɧɝɟɪɚ, ɫɟɤɜɟɧɢɪɭɸɳɢɣ ɉЦɊ. 
9. ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɚ ɫɟɤɜɟɧɢɪɨɜɚɧɢ ɩɨ ɋɟɝɟɪɭ 

10. Ɍɟɯɧɨɥɨɝɢɹ ɪɚɫɲɢɮɪɨɜɤɢ ɩɨɥɧɨɝɨ ɝɟɧɨɦɚ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɋɟɧɝɟɪɚ, ɉЦɊ ɫɨ 
ɫɥɭɱɚɣɧɵɦɢ ɩɪɚɣɦɟɪɚɦɢ, ɬɟɯɧɨɥɨɝɢɹ ɤɥɨɧɢɪɨɜɚɧɢɹ ɝɟɧɨɜ. 

11. ɉɢɪɨɫɟɤɜɟɧɢɪɨɜɚɧɢɟ (roche 454) – ɬɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɜɬɨɪɨɝɨ 
ɩɨɤɨɥɟɧɢɹ. 

12. Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ Illumina 

13. Ɍɟɯɧɨɥɨɝɢɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɬɪɟɬɶɟɝɨ ɩɨɤɨɥɟɧɢɹ Pacific Biosciences 

(PacBio). 

14. ɇɚɧɨɩɨɪɨɜɨɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ (MinION) – ɬɟɯɧɨɥɨɝɢɹ ɫɟɪɜɢɪɨɜɚɧɢɹ 
ɬɪɟɬɶɟɝɨ ɩɨɤɥɨɧɟɧɢɹ. 

15. ɋɛɨɪɤɚ ɩɨɥɧɵɯ ɝɟɧɨɦɨɜ ɝɪɚɮɵ Ⱦɟɛɪɟɢɧɚ. 
16. ɉɨɢɫɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɥɧɵɯ ɝɟɧɨɦɚɯ, ɫɤɪɵɬɵɟ Ɇɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ 

17. Ɉɛɪɚɛɨɬɤɚ ɛɨɥɶɲɢɯ ɦɚɫɫɢɜɨɜ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, k-ɦɟɪɧɵɣ ɚɧɚɥɢɡ. 
18. ɗɜɨɥɸɰɢɹ ȾɇɄ, ɦɨɞɟɥɢ ɧɚɤɨɩɥɟɧɢɹ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ȾɇɄ 

19. Ɇɨɥɟɤɭɥɹɪɧɵɟ ɱɚɫɵ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢɫɬɨɪɢɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɫɨɛɵɬɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɱɚɫɨɜ. 
 

Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: 
 

Ɉɰɟɧɤɚ «Зɚɱɬɟɧɨ» ɜɵɫɬɚɜɥɹɟɬɫɹ ɚɫɩɢɪɚɧɬɭ, ɟɫɥɢ ɧɚ ɜɨɩɪɨɫɵ ɞɚɧɵ ɩɪɚɜɢɥɶɧɵɟ ɢ ɩɨɥɧɵɟ ɨɬɜɟɬɵ, 
ɪɚɫɤɪɵɜɚɸɳɢɟ ɫɭɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ, ɟɟ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɩɨɥɨɠɟɧɢɹ ɢ ɩɭɬɢ ɪɟɲɟɧɢɹ; ɞɨɩɭɫɤɚɟɬɫɹ: ɨɬɜɟɬ ɩɪɚɜɢɥɶɧɵɣ, ɧɨ ɚɪɝɭɦɟɧɬɚɰɢɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɥɢ 
ɞɚɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɟ ɨɬɜɟɬɵ. 
 

Ɉɰɟɧɤɚ «Нɟ ɡɚɱɬɟɧɨ» ɜɵɫɬɚɜɥɹɟɬɫɹ ɚɫɩɢɪɚɧɬɭ, ɟɫɥɢ ɨɬɜɟɬ ɧɟɩɪɚɜɢɥɶɧɵɣ ɢɥɢ ɧɟ ɞɚɧ ɜɨɜɫɟ. 
 

 

 

https://www.beast2.org/


 

 

 
 

Нɚɫɬɨɹɳɚɹ ɩɪɨɝɪɚɦɦɚ, ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɚ ɧɢ ɜ ɤɚɤɨɣ ɮɨɪɦɟ ɛɟɡ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɤɚɮɟɞɪɵ-ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɨɝɪɚɦɦɵ. 
 

 

 

 


