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I.ɂɲɱɢ ɞɚɫɬɭɪ 

ɄɂɊɂɒ 

     Ɇɚɡɤɭɪ ɦɚɠɦɭɚ ɪɢɜɨɠɥɚɧɝɚɧ ɯɨɪɢɠɢɣ ɞɚɜɥɚɬɥɚɪɧɢɧɝ ɨɥɢɣ ɬɚɴɥɢɦ 
ɫɨԟɚɫɢɞɚ ɷɪɢɲɝɚɧ ɸɬɭԕɥɚɪɢ ԟɚɦɞɚ ɨɪɬɬɢɪɝɚɧ ɬɚɠɪɢɛɚɥɚɪɢ ɚɫɨɫɢɞɚ 
“Ȼɢɨɥɨɝɢɹ” ɣўɧɚɥɢɲɢ ɛўɣɢɱɚ ɨɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢ  
ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɤɭɪɫɢ ɭɱɭɧ ɬɚɣёɪɥɚɧɝɚɧ ɧɚɦɭɧɚɜɢɣ 
ўԕɭɜ ɪɟɠɚ ԟɚɦɞɚ ɞɚɫɬɭɪ ɦɚɡɦɭɧɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ ԟɨɥɞɚ ɬɭɡɢɥɝɚɧ ɛўɥɢɛ, ɭ 
ɡɚɦɨɧɚɜɢɣ ɬɚɥɚɛɥɚɪ ɚɫɨɫɢɞɚ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ 
ɠɚɪɚёɧɥɚɪɢɧɢɧɝ ɦɚɡɦɭɧɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ԟɚɦɞɚ ɨɥɢɣ ɬɚɴɥɢɦ 
ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ ɤɚɫɛɢɣ ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ ɦɭɧɬɚɡɚɦ 
ɨɲɢɪɢɛ ɛɨɪɢɲɧɢ ɦɚԕɫɚɞ ԕɢɥɚɞɢғ  

ɀɚɦɢɹɬ ɬɚɪɚԕԕɢёɬɢ ɧɚɮɚԕɚɬ ɦɚɦɥɚɤɚɬ ɢԕɬɢɫɨɞɢɣ ɫɚɥɨԟɢɹɬɢɧɢɧɝ 
ɸɤɫɚɤɥɢɝɢ ɛɢɥɚɧ, ɛɚɥɤɢ ɛɭ ɫɚɥɨԟɢɹɬ ԟɚɪ ɛɢɪ ɢɧɫɨɧɧɢɧɝ ɤɚɦɨɥ ɬɨɩɢɲɢ ɜɚ 
ɭɣԑɭɧ ɪɢɜɨɠɥɚɧɢɲɢɝɚ ԕɚɧɱɚɥɢɤ ɣўɧɚɥɬɢɪɢɥɝɚɧɥɢɝɢ, ɢɧɧɨɜɚɰɢɹɥɚɪɧɢ ɬɚɞɛɢԕ 
ɷɬɢɥɝɚɧɥɢɝɢ ɛɢɥɚɧ ԟɚɦ ўɥɱɚɧɚɞɢғ Ⱦɟɦɚɤ, ɬɚɴɥɢɦ ɬɢɡɢɦɢ ɫɚɦɚɪɚɞɨɪɥɢɝɢɧɢ 
ɨɲɢɪɢɲ, ɩɟɞɚɝɨɝɥɚɪɧɢ ɡɚɦɨɧɚɜɢɣ ɛɢɥɢɦ ԟɚɦɞɚ ɚɦɚɥɢɣ ɤўɧɢɤɦɚ ɜɚ ɦɚɥɚɤɚɥɚɪ 
ɛɢɥɚɧ ԕɭɪɨɥɥɚɧɬɢɪɢɲ, ɱɟɬ ɷɥ ɢɥԑɨɪ ɬɚɠɪɢɛɚɥɚɪɢɧɢ ўɪɝɚɧɢɲ ɜɚ ɬɚɴɥɢɦ 
ɚɦɚɥɢёɬɢɝɚ ɬɚɞɛɢԕ ɷɬɢɲ ɛɭɝɭɧɝɢ ɤɭɧɧɢɧɝ ɞɨɥɡɚɪɛ ɜɚɡɢɮɚɫɢɞɢɪғ 
“Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ” ɦɨɞɭɥɢ ɚɣɧɚɧ ɦɚɧɚ ɲɭ ɣўɧɚɥɢɲɞɚɝɢ ɦɚɫɚɥɚɥɚɪɧɢ ԟɚɥ 
ɷɬɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧғ 

ɍɲɛɭ ɞɚɫɬɭɪɞɚ ɬɭɪɥɢ ɨɪɝɚɧɢɡɦɥɚɪ ɝɟɧɨɦɥɚɪɢɧɢɧɝ, ɯɭɫɭɫɚɧ, ɨɞɚɦ, 
ԟɚɣɜɨɧ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɥɚɪ ԟɚɦɞɚ ўɫɢɦɥɢɤɥɚɪ ɝɟɧɨɦɥɚɪɢ ɫɬɪɭɤɬɭɪɚɫɢɧɢɧɝ 
ɲɢɞɞɚɬ ɛɢɥɚɧ ɫɟɤɜɟɧɢɪɥɚɧɢɲɢ (ȾɇɄ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢɧɢɧɝ ɚɧɢԕɥɚɧɢɲɢ) 
ɧɚɬɢɠɚɫɢɞɚ ɸɡɚɝɚ ɤɟɥɝɚɧ ɹɧɝɢ, ɡɚɦɨɧɚɜɢɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢ, ɭɧɢɧɝ 
ɚԟɚɦɢɹɬɢ, ɞɨɥɡɚɪɛɥɢɝɢ, ɦɚɫɚɞ ɜɚ ɜɚɡɢɮɚɥɚɪɢ ԟɚԕɢɞɚ ɬɭɲɭɧɱɚɥɚɪ ɛɚёɧ 
ɷɬɢɥɝɚɧғ  

Ɏɚɧɧɢɧɝ ɦɚԕɫɚɞɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢ 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɦɚԕɫɚɞɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢ: 

- ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɧɢ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɤɭɪɫɢ 
ɬɢɧɝɥɨɜɱɢɥɚɪɢɞɚ ɦɨɥɟɤɭɥɹɪ ɛɢɨɥɨɝɢɹ, ɛɢɨɯɢɦɢɹ, ɝɟɧɟɬɢɤɚ, ɜɢɪɭɫɨɥɨɝɢɹ ɜɚ 
ɲɭɧɢɧɝɞɟɤ ɛɢɨɩɨɥɢɦɟɪɥɚɪ ɬɭɡɢɥɢɲɢɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɭɜɱɢ 
ɝɟɧɨɦɢɤɚ ɜɚ ɩɪɨɬɟɨɦɢɤɚ ɦɚɴɥɭɦɨɬɥɚɪɢ ɤɨɦɩɶɸɬɟɪ ɬɚԟɥɢɥɥɚɪɢɧɢɧɝ 
ɚɥɝɨɪɢɬɦɥɚɪɢɧɢ ɜɚ ɞɚɫɬɭɪɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲ ɛўɣɢɱɚ ɤўɩ ɫɨɧɥɢ 

ɬɚɞԕɢԕɨɬɥɚɪ ɧɚɬɢɠɚɥɚɪɢɧɢ ԟɢɫɨɛɥɚɲ ɦɟɬɨɞɨɥɨɝɢɹɫɢ ёɪɞɚɦɢɞɚ ɬɚԟɥɢɥ 
ԕɢɥɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ ɮɚɧ – ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ԟɚԕɢɞɚ ɬɚɫɚɜɜɭɪɧɢ 
ɲɚɤɥɥɚɧɬɢɪɢɲɞɚɧ ɢɛɨɪɚɬғ ɒɭɧɢɧɝɞɟɤ ɬɢɧɝɥɨɜɱɢɥɚɪɝɚ ɞɭɧё ɨɥɢɦɥɚɪɢ 
ɬɨɦɨɧɢɞɚɧ ɬɢɪɢɤ ɨɪɝɚɧɢɡɦɥɚɪ ɝɟɧɨɦɥɚɪɢɧɢɧɝ ɫɟɤɜɟɧɢɪɥɚɧɢɲɢ ɧɚɬɢɠɚɫɢɞɚ 

ɝɟɧɥɚɪɧɢɧɝ ɫɬɪɭɤɬɭɪɚ ɜɚ ɮɭɧɤɰɢɹɥɚɪɢɧɢ ўɪɝɚɧɢɲ ɛўɣɢɱɚ ɨɥɢɛ ɛɨɪɢɥɚёɬɝɚɧ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤ ɢɥɦɢɣ ɬɚɞԕɢԕɨɬɥɚɪ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɦɟɬɨɞɥɚɪɢɞɚɧ 
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ɮɨɣɞɚɥɚɧɢɛ ɹɪɚɬɢɥɚёɬɝɚɧ ɹɧɝɢ ɛɢɨɬɟɯɧɨɥɨɝɢɤ ɭɫɭɥɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 
ԕɨɧɭɧɢɹɬɥɚɪɢ ԟɚɦɞɚ ɩɪɢɧɰɢɩɥɚɪɢ ɬўԑɪɢɫɢɞɚ ɛɢɥɢɦ ɛɟɪɢɲ ɤўɡɞɚ ɬɭɬɢɥɚɞɢғ 
Ɏɚɧ ԕɢɲɥɨԕ ɜɚ ɯɚɥԕ ɯўɠɚɥɢɝɢ ɚɦɚɥɢёɬɥɚɪɞɚ ɝɟɧɟɬɢɤɚ ɦɭɚɦɦɨɥɚɪɢɧɢ ɟɱɢɲɞɚ 
ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɭɫɭɥɥɚɪɢ ɜɚ ɸɬɭԕɥɚɪɢɧɢ ёɪɢɬɢɛ ɛɟɪɚɞɢҲ  

 

Ɇɨɞɭɥɧɢɧɝ ўԕɭɜ ɪɟɠɚɞɚɝɢ ɛɨɲԕɚ ɦɨɞɭɥɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢԕɥɢɝɢ ɜɚ 
ɭɡɜɢɣɥɢɝɢ 

“Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ” ɮɚɧɢ ɛɢɨɯɢɦɢɹ, ɦɨɥɟɤɭɥɹɪ ɛɢɨɥɨɝɢɹ, ɝɟɧɟɬɢɤɚɞɚɝɢ 
ɚɫɨɫɢɣ ɛɢɥɢɦ ɜɚ ɬɚɫɚɜɜɭɪɥɚɪɝɚ ɬɚɹɧɢɛ, ɦɨɥɟɤɭɥɹɪ-ɛɢɨɥɨɝɢɤ ɬɚɞԕɢԕɨɬɥɚɪɞɚ 

ɚɦɚɥɢɣ ɦɚɬɟɦɚɬɢɤɚ, ɫɬɚɬɢɫɬɢɤɚ ɜɚ ɢɧɮɨɪɦɚɬɢɤɚ ɭɫɭɥɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɚɞɢғ 
Ɏɚɧ ɸɡɚɫɢɞɚɧ ɬɚɣёɪɝɚɪɥɢɤ - ɛɢɨɥɨɝɢɤ ɦɭԟɢɦ ɚɯɛɨɪɨɬɧɢ ɨɥɢɲ ɦɚԕɫɚɞɢɞɚ 
ɛɢɨɥɨɝɢɤ ɦɚɤɪɨɦɨɥɟɤɭɥɚɥɚɪ ɬɭɡɢɥɢɲɢ ɛўɣɢɱɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥ 
ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɭɱɭɧ ɤɨɦɩɶɸɬɟɪ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɞɚɧ  ɧɚɡɚɪɢɣ 
ɜɚ ɚɦɚɥɢɣ ɛɢɥɢɦ ɜɚ ɤўɧɢɤɦɚɥɚɪ ɨɥɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛɟɪɚɞɢғ Ɏɚɧ ɛɢɨɥɨɝɢɤ 
ɨɛɴɟɤɬɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢԕ ɛўɥɝɚɧ ɦɚɬɟɦɚɬɢɤ ɚɥɝɨɪɢɬɦɥɚɪɧɢ ɚɦɚɥɝɚ ɨɲɢɪɚɞɢ, 
ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɛɢɨɥɨɝɢɹ, ɝɟɧɨɦɢɤɚ ɜɚ ɩɪɨɬɟɨɦɢɤɚɧɢɧɝ ɷɤɫɩɟɪɢɦɟɧɬɚɥ ɜɚ 
ԟɢɫɨɛɥɚɲ ɦɚɴɥɭɦɨɬɥɚɪɢɧɢ ԕўɥɥɚɣɞɢ. ɒɭ ɛɨɢɫ ɬɢɧɝɥɨɜɱɢɥɚɪ ɭɧɢ ɬўɥɢԕ 
ўɡɥɚɲɬɢɪɢɲɥɚɪɢ ɭɱɭɧ ɬɢɪɢɤ ɦɚɜɠɭɞɨɬɥɚɪɧɢ ўɪɝɚɧɭɜɱɢ ɭɦɭɦɛɢɨɥɨɝɢɤ 
ɮɚɧɥɚɪ: ɛɨɬɚɧɢɤɚ, ɡɨɨɥɨɝɢɹ, ɛɢɨɤɢɦё, ɮɢɡɢɨɥɨɝɢɹ, ɛɢɨɮɢɡɢɤɚ, ɢɪɫɢɹɬ 
ԕɨɧɭɧɢɹɬɥɚɪɢɧɢ, ɝɟɧɟɬɢɤɚ, ɦɨɥɟɤɭɥɹɪ ɝɟɧɟɬɢɤɚ, ɦɢɤɪɨɛɢɨɥɨɝɢɹ ɲɭɧɢɧɝɞɟɤ, 
ɨɪɝɚɧɢɡɦɥɚɪɧɢ ɚɬɪɨɮ ɦɭԟɢɬ ɛɢɥɚɧ ўɡɚɪɨ ɦɭɧɨɫɚɛɚɬɥɚɪɧɢ ўɪɝɚɧɭɜɱɢ 
ɷɤɨɥɨɝɢɹ, ɬɢɪɢɤ ɨɪɝɚɧɢɡɦɧɢ ɢɱɤɢ ɜɚ ɬɚɲԕɢ ɬɭɡɢɥɢɲɢɧɢ ўɪɝɚɧɭɜɱɢ ɚɧɚɬɨɦɢɹ 
ɜɚ ɦɨɪɮɨɥɨɝɢɹ ɮɚɧɥɚɪɢ ɛɢɥɚɧ ɛɢɪɝɚɥɢɤɞɚ ɬɚɛɢɢɣ ɮɚɧɥɚɪ: ɤɢɦё, ɮɢɡɢɤɚ, 
ɦɚɬɟɦɚɬɢɤɚ ɜɚ ɡɚɦɨɧɚɜɢɣ ɤɨɦɩɸɬɟɪ ɬɟɯɧɢɤɚɫɢ ɡɚɦɨɧɚɜɢɣ ɭɫɥɭɛɥɚɪ ёɪɞɚɦɢɞɚ 
ɨɪɝɚɧɢɡɦɥɚɪɞɚ ɫɨɞɢɪ ɛўɥɚɞɢɝɚɧ ɦɭɪɚɤɤɚɛ ɠɚɪɚёɧɥɚɪɧɢ ɭɦɭɦɥɚɲɬɢɪɢɲ ɭɱɭɧ 
ɟɬɚɪɥɢ ɛɢɥɢɦ ɜɚ ɤўɧɢɤɦɚɥɚɪɝɚ ɷɝɚ ɛўɥɢɲɢ ɬɚɥɚɛ ɷɬɢɥɚɞɢғ  

 

Ɇɨɞɭɥɧɢɧɝ ɨɥɢɣ ɬɚъɥɢɦɞɚɝɢ ўɪɧɢ 

Ɋɟɫɩɭɛɥɢɤɚɦɢɡɧɢɧɝ ɢԕɬɢɫɨɞɢёɬɢ ɮɭɧɞɚɦɟɧɬɚɥ ɮɚɧɥɚɪɧɢɧɝ 
ɪɢɜɨɠɥɚɧɢɲɢɝɚ ɜɚ ɭɧɢɧɝ ɸɬɭԕɥɚɪɢɝɚ ԟɚɦ ɛɨԑɥɢԕғ Ԟɨɡɢɪɝɢ ɡɚɦɨɧ 
ɛɢɨɥɨɝɢɹɫɢɧɢɧɝ ɤɟɫɤɢɧ ɪɚɜɢɲɞɚ ɪɢɜɨɠɥɚɧɭɜɱɢ ɫɨԟɚɫɢ ɛɭ ɝɟɧɨɦɢɤɚ ɮɚɧɢɞɢɪғ 
Ƚɟɧɨɦɢɤɚ ɫɨԟɚɫɢɧɢ ɷɫɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɫɢɡ ɬɚɫɚɜɜɭɪ ԕɢɥɢɛ ɛўɥɦɚɣɞɢғ 
Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢ ɦɨɥɟɤɭɥɹɪ ɛɢɨɥɨɝɢɹ, ɝɟɧɟɬɢɤɚ, ɫɨԑɥɢԕɧɢ ɫɚԕɥɚɲ, 
ɮɚɪɦɚɤɨɥɨɝɢɹ, ɛɢɨɯɢɦɢɹ ԟɚɦɞɚ ɯɭɠɚɣɪɚ ɛɢɨɥɨɝɢɹɫɢ ɤɚɛɢ ԕɢɲɥɨԕ ɜɚ ɯɚɥԕ 
ɯўɠɚɥɢɝɢ ɫɨԟɚɥɚɪɢɞɚɝɢ ɦɭɚɦɦɨɥɚɪɧɢ ɟɱɢɲɞɚ ɦɭԟɢɦ ɚԟɚɦɢɹɬ ɤɚɫɛ ɷɬɚɞɢғ ɒɭ 
ɫɚɛɚɛɥɢ ԟɚɦ ɭɲɛɭ ɦɨɞɭɥɧɢ ўɡɥɚɲɬɢɪɢɲ ɨɪԕɚɥɢ ɬɢɧɝɥɨɜɱɢɥɚɪ ɡɚɦɨɧɚɜɢɣ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɧɢ ɚɦɚɥɞɚ ԕўɥɥɚɲ ɜɚ ɝɟɧɟɬɢɤɚ ɫɨԟɚɫɢɞɚɝɢ ɦɚɜɠɭɞ 
ɦɭɚɦɦɨɥɚɪɧɢ ɛɚԟɨɥɚɲɝɚ ɞɨɢɪ ɤɚɫɛɢɣ ɤɨɦɩɟɬɟɧɬɥɢɤɤɚ ɷɝɚ ɛўɥɚɞɢɥɚɪғ 
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Ɇɨɞɭɥ  ɛўɣɢɱɚ ɫɨɚɬɥɚɪ ɬɚԕɫɢɦɨɬɢ 

 

№ Ɇɨɞɭɥ ɦɚɜɡɭɥɚɪɢ 

Ɍɢɧɝɥɨɜɱɢɧɢɧɝ ўԕɭɜ ɸɤɥɚɦɚɫɢ, ɫɨɚɬ 

Ԟ
ɚɦ

ɦɚ
ɫɢ

 

Ⱥɭɞɢɬɨɪɢɹ ўԕɭɜ 
ɸɤɥɚɦɚɫɢ 

Ʉ
ўɱ

ɦɚ
 ɦ

ɚɲ
ԑɭ

ɥɨ
ɬ 

ɀ
ɚɦ

ɢ 

ɠɭɦɥɚɞɚɧ 

ɇ
ɚɡ

ɚɪ
ɢɣ

 

Ⱥ
ɦɚ

ɥɢ
ɣ 

ɦɚ
ɲ

ԑɭ
ɥɨ

ɬ 

1. 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɮɚɧ 
ɫɢɮɚɬɢɞɚ ɲɚɤɥɥɚɧɢɲ ɬɚɪɢɯɢғ 
ɍɧɢɧɝ ɩɪɟɞɦɟɬɢ,  ɜɚɡɢɮɚɥɚɪɢ ɜɚ  
ɨɛɴɟɤɬɥɚɪɢғ  Ɂɚɦɨɧɚɜɢɣ ɛɢɨɥɨɝɢɤ 
ɬɚɞԕɢԕɨɬɥɚɪɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ-

ɧɢɧɝ ɚԟɚɦɢɹɬɢғ   

4 4 2  2 

2. 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɪɢɜɨɠɥɚɧɢɲ 
ɛɨɫԕɢɱɥɚɪɢ ɜɚ ɸɬɭԕɥɚɪɢғ Ƚɟɧ  
ɨɧɬɨɥɨɝɢɹɫɢғ  
 

2 2 2   

3. 

Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹ-

ɥɚɪɢɝɚ ɚɫɨɫ ɫɨɥɢɧɢɲɢғ Ƚɟɧɨɦɧɢ  
ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ 
ɣўɧɚɥɢɲɥɚɪɢғ əɧɝɢ ɚɜɥɨɞ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ:  
Zinc Finger, TALEN, CRISPR. 

4 4 2  2 

4 

Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ  
(Genomes Server, Proteome Analysis, 

EЧsОЦЛХ) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ 
ɬɚɧɢɲɢɲғ  
Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ 
ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚɦɞɚ 
ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ- 

ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 
(UniProtKB/Swiss-Prot, GOA, 

ENZYME)  

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ.  
 

2 2  2  

5 

Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ  
(Genomes Server, Proteome 

AЧКХвsТs, EЧsОЦЛХ) ɪɟɫɭɪɫɥɚɪɢ 
ɛɢɥɚɧ ɬɚɧɢɲɢɲғ  
Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ 
ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚɦɞɚ 
ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ- 

ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 

2 2  2  
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(UniProtKB/Swiss-Prot, GOA, 

ENZYME)  ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ 
ɬɚɧɢɲɢɲғ 

6 

NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, 
BLAST ɬɚԟɥɢɥɢ ɜɚ  
UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ 
ɬɚɴɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, 
ɝɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ  
ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲғ 

2 2  2  

 ɀɚɦɢ: 16 16 6 6 4 

 

 

 

 
ɇȺɁȺɊɂɃ ɆȺШԐɍɅɈɌɅȺɊ ɆȺɁɆɍɇɂ 

 

1 - ɦɚɜɡɭ: Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɮɚɧ ɫɢɮɚɬɢɞɚ ɲɚɤɥɥɚɧɢɲ ɬɚɪɢɯɢғ 
ɍɧɢɧɝ ɩɪɟɞɦɟɬɢ,  ɜɚɡɢɮɚɥɚɪɢ ɜɚ  ɨɛъɟɤɬɥɚɪɢғ  Ɂɚɦɨɧɚɜɢɣ ɛɢɨɥɨɝɢɤ 

ɬɚɞԕɢԕɨɬɥɚɪɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɚԟɚɦɢɹɬɢғ    
 Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɤɭɪɫɢɝɚ ɤɢɪɢɲғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɬɭɲɭɧɱɚɫɢ ɜɚ 
ɭɧɢɧɝ ɬɚɪɢɯɢғ Ɏɚɧ ɫɢɮɚɬɢɞɚ ɪɢɜɨɠɥɚɧɢɲɢ, ɦɚԕɫɚɞɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢғ 
Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɞɚɝɢ ɸɬɭԕɥɚɪ. 
 

 

2 - ɦɚɜɡɭ: Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɪɢɜɨɠɥɚɧɢɲ ɛɨɫԕɢɱɥɚɪɢ ɜɚ ɸɬɭԕɥɚɪɢғ Ƚɟɧ 

ɨɧɬɨɥɨɝɢɹɫɢғ 
 

 Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɪɢɜɨɠɥɚɧɢɲ ɛɨɫԕɢɱɥɚɪɢ ɜɚ ɸɬɭԕɥɚɪɢғ Ƚɟɧ  
ɨɧɬɨɥɨɝɢɹɫɢғ Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɩɪɟɞɦɟɬɢ, ɦɚԕɫɚɞ ɜɚ 
ɜɚɡɢɮɚɫɢғ Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɣўɧɚɥɢɲɥɚɪɢғ 
 

 

3-ɦɚɜɡɭ: Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɝɚ ɚɫɨɫ ɫɨɥɢɧɢɲɢғ 
Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɣўɧɚɥɢɲɥɚɪɢғ əɧɝɢ ɚɜɥɨɞ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ: Zinc Finger, TALEN, CRISPR. 

 

Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɝɚ ɚɫɨɫ ɫɨɥɢɧɢɲɢғ Ƚɟɧɨɦɧɢ  
ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɣўɧɚɥɢɲɥɚɪɢғ əɧɝɢ ɚɜɥɨɞ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ:  

Zinc Finger, TALEN, CRISPR. 

 

 

 

 

 

ȺɆȺɅɂɃ ɆȺШԐɍɅɈɌɅȺɊ ɆȺɁɆɍɇɂ  
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1-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ: 
Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɝɚ ɚɫɨɫ ɫɨɥɢɧɢɲɢғ Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ 

ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɣўɧɚɥɢɲɥɚɪɢғ əɧɝɢ ɚɜɥɨɞ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ:  ГТnМ 
Finger, TALEN, CRISPR. 

 

Ƚɟɧɨɦ ɦɭԟɚɧɞɢɫɥɢɝɢɞɚ TALEN ɜɚ CRISPR/CКs ԕўɥɥɚɧɢɥɢɲɢғ ɇɭɤɥɟɨɬɢɞ  
ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (EMBL, DDBJ, NCBI, UЧТGОЧО, STACK,  
EMBL-SVA) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ  

 

2-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ: 

Ƚɟɧɨɦ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (Genomes Server, Proteome Analysis, Ensembl) 

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ 
ɛɚɡɚɫɢ ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 
(UniProtKB/Swiss-Prot, GOA, ENZYME) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 

 

Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (GОЧШЦОs SОrЯОr, PrШЭОШЦО AЧКХвsТs, EЧsОЦЛХ) 
ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 
ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ UЧТPrШЭKB/SаТss-

PrШЭ, GOA, ENГВME) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 
 

3-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ: 
 NCBI ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, BLAST ɬɚԟɥɢɥɢ ɜɚ UРОnО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ 
ɬɚъɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, ɝɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲғ 

 

NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, BLAST ɬɚԟɥɢɥɢ ɜɚ UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ 
ɬɚɴɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, ɝɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲғ 

 

 

ЎԔɂɌɂШ ШȺɄɅɅȺɊɂ 

 

 Ɇɚɡɤɭɪ ɦɨɞɭɥ ɛўɣɢɱɚ ԕɭɣɢɞɚɝɢ ўԕɢɬɢɲ ɲɚɤɥɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ: 
- ɦɚɴɪɭɡɚɥɚɪ, ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪ (ɦɚɴɥɭɦɨɬɥɚɪ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ 

ɚɧɝɥɚɛ ɨɥɢɲ, ɚԕɥɢɣ ԕɢɡɢԕɢɲɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɧɚɡɚɪɢɣ ɛɢɥɢɦɥɚɪɧɢ 
ɦɭɫɬɚԟɤɚɦɥɚɲ)Ҳ 

- ɞɚɜɪɚ ɫɭԟɛɚɬɥɚɪɢ (ɤўɪɢɥɚёɬɝɚɧ ɥɨɣɢԟɚ ɟɱɢɦɥɚɪɢ ɛўɣɢɱɚ ɬɚɤɥɢɮ ɛɟɪɢɲ 
ԕɨɛɢɥɢɹɬɢɧɢ ɨɲɢɪɢɲ, ɷɲɢɬɢɲ, ɢɞɪɨɤ ԕɢɥɢɲ ɜɚ ɦɚɧɬɢԕɢɣ ɯɭɥɨɫɚɥɚɪ 
ɱɢԕɚɪɢɲ)Ҳ 

- ɛɚԟɫ ɜɚ ɦɭɧɨɡɚɪɚɥɚɪ (ɥɨɣɢԟɚɥɚɪ ɟɱɢɦɢ ɛўɣɢɱɚ ɞɚɥɢɥɥɚɪ ɜɚ ɚɫɨɫɥɢ 
ɚɪɝɭɦɟɧɬɥɚɪɧɢ ɬɚԕɞɢɦ ԕɢɥɢɲ, ɷɲɢɬɢɲ ɜɚ ɦɭɚɦɦɨɥɚɪ ɟɱɢɦɢɧɢ ɬɨɩɢɲ 
ԕɨɛɢɥɢɹɬɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ)ғ 
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II. ЎԔɂɌɂШȾȺ ɎɈɃȾȺɅȺɇɂɅȺȾɂȽȺɇ ɂɇɌȿɊɎȺɈɅ ɌȺЪɅɂɆ 
ɆȿɌɈȾɅȺɊɂ 

 

«ɏɭɥɨɫɚɥɚɲ» (Ɋɟɡɸɦɟ, ȼɟɟɪ) ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ:  Ȼɭ  ɦɟɬɨɞ ɦɭɪɚɤɤɚɛ, ɤўɩɬɚɪɦɨԕɥɢ, ɦɭɦɤɢɧ ԕɚɞɚɪ, 
ɦɭɚɦɦɨɥɢ ɯɚɪɚɤɬɟɪɢɞɚɝɢ ɦɚɜɡɭɥɚɪɧɢ ўɪɝɚɧɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧғ Ɇɟɬɨɞɧɢɧɝ 
ɦɨԟɢɹɬɢ ɲɭɧɞɚɧ ɢɛɨɪɚɬɤɢ, ɛɭɧɞɚ ɦɚɜɡɭɧɢɧɝ ɬɭɪɥɢ ɬɚɪɦɨԕɥɚɪɢ ɛўɣɢɱɚ ɛɢɪ 
ɯɢɥ ɚɯɛɨɪɨɬ ɛɟɪɢɥɚɞɢ ɜɚ ɚɣɧɢ ɩɚɣɬɞɚ, ɭɥɚɪɧɢɧɝ ԟɚɪ ɛɢɪɢ ɚɥɨԟɢɞɚ 
ɚɫɩɟɤɬɥɚɪɞɚ ɦɭԟɨɤɚɦɚ ɷɬɢɥɚɞɢғ Ɇɚɫɚɥɚɧ, ɦɭɚɦɦɨ ɢɠɨɛɢɣ ɜɚ ɫɚɥɛɢɣ 
ɬɨɦɨɧɥɚɪɢ, ɚɮɡɚɥɥɢɤ, ɮɚɡɢɥɚɬ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ, ɮɨɣɞɚ ɜɚ ɡɚɪɚɪɥɚɪɢ ɛўɣɢɱɚ 
ўɪɝɚɧɢɥɚɞɢғ Ȼɭ ɢɧɬɟɪɮɚɨɥ ɦɟɬɨɞ ɬɚɧԕɢɞɢɣ, ɬɚԟɥɢɥɢɣ, ɚɧɢԕ ɦɚɧɬɢԕɢɣ 
ɮɢɤɪɥɚɲɧɢ ɦɭɜɚɮɮɚԕɢɹɬɥɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɝɚ ԟɚɦɞɚ ўԕɭɜɱɢɥɚɪɧɢɧɝ 
ɦɭɫɬɚԕɢɥ ԑɨɹɥɚɪɢ, ɮɢɤɪɥɚɪɢɧɢ ёɡɦɚ ɜɚ ɨԑɡɚɤɢ ɲɚɤɥɞɚ ɬɢɡɢɦɥɢ ɛɚёɧ ɷɬɢɲ, 
ԟɢɦɨɹ ԕɢɥɢɲɝɚ ɢɦɤɨɧɢɹɬ ɹɪɚɬɚɞɢғ “ɏɭɥɨɫɚɥɚɲ”  ɦɟɬɨɞɢɞɚɧ ɦɚɴɪɭɡɚ 
ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɢɧɞɢɜɢɞɭɚɥ ɜɚ ɠɭɮɬɥɢɤɥɚɪɞɚɝɢ ɢɲ ɲɚɤɥɢɞɚ,  ɚɦɚɥɢɣ ɜɚ  
ɫɟɦɢɧɚɪ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɞɚɝɢ ɢɲ ɲɚɤɥɢɞɚ ɦɚɜɡɭ ɸɡɚɫɢɞɚɧ 
ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ, ɬɚԟɥɢɥɢ ԕɢɥɢɲ ɜɚ ɬɚԕԕɨɫɥɚɲ ɦɚԕɫɚɞɢɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧғ  

 

 
ɇɚɦɭɧɚ:  

ɇɚɧɨɡɚɪɪɚɥɚɪɧɢɧɝ ɬɢɪɢɤ ɨɪɝɚɧɢɡɦɥɚɪɞɚ ԕўɥɥɚɧɢɥɢɲɢ 

Ɉɞɚɦ ɨɪɝɚɧɢɡɦɢɞɚ Ԟɚɣɜɨɧ ɨɪɝɚɧɢɡɦɢɞɚ 
Ўɫɢɦɥɢɤ 

ɨɪɝɚɧɢɡɦɢɞɚ 

ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ 

      

ɏɭɥɨɫɚ: 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 

ɬɪɟɧɟɪ-ўԕɢɬɭɜɱɢ ɢɲɬɢɪɨɤɱɢɥɚɪɧɢ  5-6 ɤɢɲɢɞɚɧ ɢɛɨɪɚɬ 
ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɝɚ ɚɠɪɚɬɚɞɢҲ 

ɬɪɟɧɢɧɝ ɦɚԕɫɚɞɢ, ɲɚɪɬɥɚɪɢ ɜɚ ɬɚɪɬɢɛɢ ɛɢɥɚɧ ɢɲɬɢɪɨɤɱɢɥɚɪɧɢ 
ɬɚɧɢɲɬɢɪɝɚɱ, ԟɚɪ ɛɢɪ ɝɭɪɭԟɝɚ ɭɦɭɦɢɣ ɦɭɚɦɦɨɧɢ  ɬɚԟɥɢɥ ԕɢɥɢɧɢɲɢ 

ɡɚɪɭɪ ɛўɥɝɚɧ ԕɢɫɦɥɚɪɢ ɬɭɲɢɪɢɥɝɚɧ ɬɚɪԕɚɬɦɚ ɦɚɬɟɪɢɚɥɥɚɪɧɢ 
ɬɚɪԕɚɬɚɞɢҲ 

ԟɚɪ ɛɢɪ ɝɭɪɭԟ ўɡɢɝɚ ɛɟɪɢɥɝɚɧ ɦɭɚɦɦɨɧɢ ɚɬɪɨɮɥɢɱɚ ɬɚԟɥɢɥ ԕɢɥɢɛ, ўɡ 
ɦɭɥɨԟɚɡɚɥɚɪɢɧɢ ɬɚɜɫɢɹ ɷɬɢɥɚёɬɝɚɧ ɫɯɟɦɚ ɛўɣɢɱɚ ɬɚɪԕɚɬɦɚɝɚ ёɡɦɚ 

ɛɚёɧ ԕɢɥɚɞɢҲ 

ɧɚɜɛɚɬɞɚɝɢ ɛɨɫԕɢɱɞɚ ɛɚɪɱɚ ɝɭɪɭԟɥɚɪ ўɡ ɬɚԕɞɢɦɨɬɥɚɪɢɧɢ ўɬɤɚɡɚɞɢɥɚɪғ 
ɒɭɧɞɚɧ ɫўɧɝ, ɬɪɟɧɟɪ ɬɨɦɨɧɢɞɚɧ ɬɚԟɥɢɥɥɚɪ ɭɦɭɦɥɚɲɬɢɪɢɥɚɞɢ, 

ɡɚɪɭɪɢɣ ɚɯɛɨɪɨɬɥɪ ɛɢɥɚɧ ɬўɥɞɢɪɢɥɚɞɢ ɜɚ ɦɚɜɡɭ ɹɤɭɧɥɚɧɚɞɢғ 
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 “Ⱥɫɫɢɫɦɟɧɬ”  ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ɦɚɡɤɭɪ ɦɟɬɨɞ ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɦ 
ɞɚɪɚɠɚɫɢɧɢ ɛɚԟɨɥɚɲ, ɧɚɡɨɪɚɬ ԕɢɥɢɲ, ўɡɥɚɲɬɢɪɢɲ ɤўɪɫɚɬɤɢɱɢ ɜɚ ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪɢɧɢ ɬɟɤɲɢɪɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧғ Ɇɚɡɤɭɪ ɬɟɯɧɢɤɚ ɨɪԕɚɥɢ ɬɚɴɥɢɦ 
ɨɥɭɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɲ ɮɚɨɥɢɹɬɢ ɬɭɪɥɢ ɣўɧɚɥɢɲɥɚɪ (ɬɟɫɬ, ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪ, ɦɭɚɦɦɨɥɢ ɜɚɡɢɹɬɥɚɪ ɦɚɲԕɢ, ԕɢёɫɢɣ ɬɚԟɥɢɥ, ɫɢɦɩɬɨɦɥɚɪɧɢ 
ɚɧɢԕɥɚɲ) ɛўɣɢɱɚ ɬɚɲԟɢɫ ԕɢɥɢɧɚɞɢ ɜɚ ɛɚԟɨɥɚɧɚɞɢғ  

 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
 “Ⱥɫɫɢɫɦɟɧɬ” ɥɚɪɞɚɧ  ɦɚɴɪɭɡɚ ɦɚɲԑɭɥɨɬɥɚɪɢɞɚ ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ 

ɦɚɜɠɭɞ ɛɢɥɢɦ ɞɚɪɚɠɚɫɢɧɢ ўɪɝɚɧɢɲɞɚ, ɹɧɝɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɛɚёɧ ԕɢɥɢɲɞɚ, 
ɫɟɦɢɧɚɪ,  ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪɞɚ ɷɫɚ ɦɚɜɡɭ ёɤɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ 
ɞɚɪɚɠɚɫɢɧɢ ɛɚԟɨɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ўɡ-ўɡɢɧɢ ɛɚԟɨɥɚɲ ɦɚԕɫɚɞɢɞɚ ɢɧɞɢɜɢɞɭɚɥ 
ɲɚɤɥɞɚ ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢғ ɒɭɧɢɧɝɞɟɤ, ўԕɢɬɭɜɱɢɧɢɧɝ ɢɠɨɞɢɣ 
ёɧɞɚɲɭɜɢ ԟɚɦɞɚ ўԕɭɜ ɦɚԕɫɚɞɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ, ɚɫɫɟɫɦɟɧɬɝɚ ԕўɲɢɦɱɚ 
ɬɨɩɲɢɪɢԕɥɚɪɧɢ ɤɢɪɢɬɢɲ ɦɭɦɤɢɧғ  

ɇɚɦɭɧɚғ Ԟɚɪ ɛɢɪ ɤɚɬɚɤɞɚɝɢ ɬўԑɪɢ ɠɚɜɨɛ 5 ɛɚɥɥ ёɤɢ Қ-5 ɛɚɥɝɚɱɚ 
ɛɚԟɨɥɚɧɢɲɢ ɦɭɦɤɢɧғ 

 
 

 

 

 “Ɍɭɲɭɧɱɚɥɚɪ ɬɚԟɥɢɥɢ” ɦɟɬɨɞɢ 

Ɍɟɫɬ 

1. Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɧɢɦɚ?  
A. ɊɇɄ ɦɨɥɟɤɭɥɚɫɢɧɢ 

ɩɨɥɢɦɟɪɚɡɚ ɮɟɪɦɟɧɬɢ 
ёɪɞɚɦɢɞɚ ɫɢɧɬɟɡɢ 

B. Ƚɟɧɧɢ (ȾɇɄ ɦɨɥɟɤɭɥɚɫɢ 
ёɤɢ ɭɧɢɧɝ ɮɪɚɝɦɟɧɬɢ) 
ɢɡɱɢɥɥɢɤ ɛɢɥɚɧ ɤўɩ 
ɦɚɪɨɬɚɛɚɥɚɛ 
ɧɭɫԟɚɥɚɧɢɲɢ 

C. ȾɇɄ ɦɨɥɟɤɭɥɚɫɢɧɢɧɝ 
ɜɨɞɨɪɨɞ ɛɨԑɥɚɪ 
ёɪɞɚɦɢɞɚ ɛɨԑɥɚɧɢɲɢ  

D. ȾɇɄ ɞɚɧ ɊɇɄ ɫɢɧɬɟɡɢ 

Ԕɢёɫɢɣ ɬɚԟɥɢɥ 

• Ⱥɦɩɥɢɤɨɧ 
ɠɚɪɚёɧɢɧɢ  ɬɚԟɥɢɥ 
ԕɢɥɢɧɝ? 

Ɍɭɲɭɧɱɚ ɬɚԟɥɢɥɢ 

• ȾɇɄ ԕɢɫԕɚɪɦɚɫɢɧɢ 
ɢɡɨԟɥɚɧɝғғғ 

Ⱥɦɚɥɢɣ ɤўɧɢɤɦɚ 

• ɉɁɊ ԕўɣɢɲ ɭɱɭɧ ɤɟɪɚɤɥɢ 
ɬɚɠɪɢɛɚɥɚɪɧɢ ɤɟɬɦɚ-
ɤɟɬɥɢɝɢ ɛўɣɢɱɚ 
ɛɚɠɚɪɢɧɝ? 
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Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ɦɚɡɤɭɪ ɦɟɬɨɞ ɬɢɧɝɥɨɜɱɢɥɚɪ ёɤɢ ԕɚɬɧɚɲɱɢɥɚɪɧɢ 
ɦɚɜɡɭ ɛɭɣɢɱɚ ɬɚɹɧɱ ɬɭɲɭɧɱɚɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ ɞɚɪɚɠɚɫɢɧɢ ɚɧɢԕɥɚɲ, ўɡ 
ɛɢɥɢɦɥɚɪɢɧɢ ɦɭɫɬɚԕɢɥ ɪɚɜɢɲɞɚ ɬɟɤɲɢɪɢɲ, ɛɚԟɨɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ɹɧɝɢ ɦɚɜɡɭ 
ɛɭɣɢɱɚ ɞɚɫɬɥɚɛɤɢ ɛɢɥɢɦɥɚɪ ɞɚɪɚɠɚɫɢɧɢ ɬɚɲɯɢɫ ԕɢɥɢɲ ɦɚԕɫɚɞɢɞɚ 
ԕўɥɥɚɧɢɥɚɞɢғ 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
 ɢɲɬɢɪɨɤɱɢɥɚɪ ɦɚɲԑɭɥɨɬ ԕɨɢɞɚɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɬɢɪɢɥɚɞɢҲ 
 ɬɢɧɝɥɨɜɱɢɥɚɪɝɚ ɦɚɜɡɭɝɚ ёɤɢ ɛɨɛɝɚ ɬɟɝɢɲɥɢ ɛўɥɝɚɧ ɫўɡɥɚɪ, 

ɬɭɲɭɧɱɚɥɚɪ ɧɨɦɢ ɬɭɲɢɪɢɥɝɚɧ ɬɚɪԕɚɬɦɚɥɚɪ ɛɟɪɢɥɚɞɢ ( ɢɧɞɢɜɢɞɭɚɥ ёɤɢ 
ɝɭɪɭԟɥɢ ɬɚɪɬɢɛɞɚ)Ҳ 

 ɬɢɧɝɥɨɜɱɢɥɚɪ ɦɚɡɤɭɪ ɬɭɲɭɧɱɚɥɚɪ ԕɚɧɞɚɣ ɦɚɴɧɨ ɚɧɝɥɚɬɢɲɢ, ԕɚɱɨɧ, 
ԕɚɧɞɚɣ ԟɨɥɚɬɥɚɪɞɚ ԕўɥɥɚɧɢɥɢɲɢ ԟɚԕɢɞɚ ёɡɦɚ ɦɚɴɥɭɦɨɬ ɛɟɪɚɞɢɥɚɪҲ 

 ɛɟɥɝɢɥɚɧɝɚɧ ɜɚԕɬ ɹɤɭɧɢɝɚ ɟɬɝɚɱ ўԕɢɬɭɜɱɢ ɛɟɪɢɥɝɚɧ ɬɭɲɭɧɱɚɥɚɪɧɢɧɝ 
ɬўԑɪɢ ɜɚ ɬўɥɢԕ ɢɡɨԟɢɧɢ ўԕɢɛ ɷɲɢɬɬɢɪɚɞɢ ёɤɢ ɫɥɚɣɞ ɨɪԕɚɥɢ ɧɚɦɨɣɢɲ ɷɬɚɞɢҲ  

 ԟɚɪ ɛɢɪ ɢɲɬɢɪɨɤɱɢ ɛɟɪɢɥɝɚɧ ɬɭɝɪɢ ɠɚɜɨɛɥɚɪ ɛɢɥɚɧ ўɡɢɧɢɧɝ ɲɚɯɫɢɣ 
ɦɭɧɨɫɚɛɚɬɢɧɢ ɬɚԕԕɨɫɥɚɣɞɢ, ɮɚɪԕɥɚɪɢɧɢ ɚɧɢԕɥɚɣɞɢ ɜɚ ўɡ ɛɢɥɢɦ ɞɚɪɚɠɚɫɢɧɢ 
ɬɟɤɲɢɪɢɛ, ɛɚԟɨɥɚɣɞɢғ 

ɇɚɦɭɧɚ: “Ɇɨɞɭɥɞɚɝɢ ɬɚɹɧɱ ɬɭɲɭɧɱɚɥɚɪ ɬɚԟɥɢɥɢ” 

Ɍɭɲɭɧɱɚɥɚɪ 
ɋɢɡɧɢɧɝɱɚ ɛɭ ɬɭɲɭɧɱɚ ԕɚɧɞɚɣ 

ɦɚъɧɨɧɢ ɚɧɝɥɚɬɚɞɢ? 

Ԕўɲɢɦɱɚ 

ɦɚъɥɭɦɨɬ 

Biosensor 

Ȼɢɨɥɨɝɢɤ ɟɥɢɛ ɱɢԕɢɲɝɚ ɷɝɚ ɛўɥɝɚɧ ɜɚ 
ɨɩɬɢɤ ёɤɢ ɷɥɟɤɬɪɢɤ ўɡɝɚɪɬɢɪɢɲɝɚ 
ɨɥɢɛ ɤɟɥɭɜɱɢ ɞɟɬɟɤɬɨɪɞɚɧ ɬɚɲɤɢɥ 

ɬɨɩɝɚɧ ԕɭɪɢɥɦɚғ 

 

Surfactant 
Ⱥɦɮɢɮɢɥ ɦɨɞɞɚ ɛўɥɢɛ, ɸɡɚɞɚɧ 

ɫɭɸԕɥɢɤ ɬɨɪɬɢɥɢɲɢɧɢ ɤɚɦɚɣɬɢɪɚɞɢғ  

Phospholipid 
Ɇɚɧɮɢɣ ɡɚɪɹɞɥɚɧɝɚɧ ɮɨɫɮɚɬ 

ɝɭɪɭԟɢɧɢ ўɡɢɞɚ ɫɚԕɥɨɜɱɢ ɥɢɩɢɞғ  

Hydrogel ɋɭɜɞɚɧ ɢɛɨɪɚɬ ɩɨɥɢɦɟɪ ɡɚɧɠɢɪғ  

Kevlar 

Ⱥɪɨɦɚɬɢɤ ɩɨɥɢɚɦɢɞɥɚɪɞɚɧ ɬɚɲɤɢɥ 
ɬɨɩɝɚɧ ɠɭɞɚɹɦ ɦɭɫɬɚԟɤɚɦ 

ɬɨɥɚɥɚɪɧɢɧɝ ɛɢɪ ɬɭɪɢ 

 

Kinesin 

Ɇɨɞɞɚ ɫɨɥɢɧɝɚɧ ɦɢɤɪɨɬɪɭɛɤɚɥɚɪ 
ɛўɣɥɚɛ ԟɚɪɚɤɚɬɥɚɧɭɜɱɢ ɨԕɫɢɥɥɚɪ 

ɫɢɧɮɢғ 
 

Lab-on-a-chip 

ɀɭɞɚɹɦ ɤɚɦ ԟɚɠɦɞɚɝɢ ɫɭɸԕɥɢɤ 
ɧɚɦɭɧɚɥɚɪɢɧɢ (ɛɢɪ ɧɟɱɚ ɩɢɤɨɥɢɬɪ 

ԟɚɠɦɥɢ) ɬɟɤɲɢɪɭɜɱɢ ɚɫɛɨɛғ 
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ɂɡɨԟ: ɂɤɤɢɧɱɢ ɭɫɬɭɧɱɚɝɚ ԕɚɬɧɚɲɱɢɥɚɪ ɬɨɦɨɧɢɞɚɧ ɮɢɤɪ ɛɢɥɞɢɪɢɥɚɞɢғ 
Ɇɚɡɤɭɪ ɬɭɲɭɧɱɚɥɚɪ ԟɚԕɢɞɚ ԕўɲɢɦɱɚ ɦɚɴɥɭɦɨɬ ɝɥɨɫɫɚɪɢɣɞɚ ɤɟɥɬɢɪɢɥɝɚɧғ  
 

ɇɚɦɭɧɚ: Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɬɭɲɭɧɱɚɫɢ ɜɚ ɭɧɢɧɝ ɬɚɪɢɯɢғ Ɏɚɧ ɫɢɮɚɬɢɞɚ 
ɪɢɜɨɠɥɚɧɢɲɢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ 

 
ɇɚɧɨɬɟɯɧɨɥɨɝɢɹ 
 

ʥиотехнология 
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IIIғ ɇȺɁȺɊɂɃ ɆȺШԐɍɅɈɌ ɆȺɌȿɊɂȺɅɅȺɊ 

 
 

 
 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ: ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ, ɫɟɤɜɟɧɢɪɥɚɲ, ɝɟɧɨɦɢɤɚ, 

ɩɪɨɬɟɨɦɢɤɚ, ДНК ɜɚ ɨқɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ.  
 

1.1. Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɮɚɧ ɫɢɮɚɬɢɞɚ ɲɚɤɥɥɚɧɢɲ ɬɚɪɢɯɢғ ɍɧɢɧɝ 
ɩɪɟɞɦɟɬɢ, ɜɚɡɢɮɚɥɚɪɢ ɜɚ ɨɛъɟɤɬɥɚɪɢ. 

 

ɂɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɧɢɧɝ ББ ɚɫɪɧɢɧɝ ɢɤɤɢɧɱɢ ɹɪɦɢɞɚ ɩɚɣɞɨ ɛўɥɝɚɧ 

ɞɚɜɪɞɚɧ  ɛɨɲɥɚɛ ɮɢɡɢɤɚ-ɦɚɬɟɦɚɬɢɤɚ, ɬɟɯɧɢɤɚ, ɝɭɦɚɧɢɬɚɪ ɜɚ ɛɨɲԕɚ ɮɚɧɥɚɪɝɚ 

ԟɚɦ ɬɚɞɛɢԕ ԕɢɥɢɧɢɲɢ ԟɚɦɞɚ ɭɥɚɪ ɛɢɥɚɧ ԟɚɦɤɨɪɥɢɤɞɚ ɢɲɥɚɲɢ ɬɨɛɨɪɚ 

ɤɟɧɝɚɣɢɛ ɛɨɪɦɨԕɞɚғ Ԟɨɡɢɪɝɢ ɤɭɧɞɚ ɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢ ɭɫɭɥɥɚɪɢɧɢ ɱɟɬɥɚɛ 

ўɬɚɞɢɝɚɧ ɛɢɪɨɧ-ɛɢɪ ɮɚɧ ɫɨԟɚɫɢɧɢ ɬɨɩɢɲ ɦɭɲɤɭɥғ Ɍɚɛɢɢɣ ɮɚɧɥɚɪ ԟɚɦ ɛɭɧɞɚɧ 

ɦɭɫɬɚɫɧɨ ɷɦɚɫғ   

Ўɬɝɚɧ ɚɫɪɧɢɧɝ 60-ɣɢɥɥɚɪ ɨɯɢɪɢ 70-ɣɢɥɥɚɪ ɛɨɲɥɚɪɢɞɚ ɛɢɨɥɨɝɢɹɞɚ ɗԞɆ 

(ɷɥɟɤɬɪɨɧ ԟɢɫɨɛɥɚɲ ɦɚɲɢɧɚɥɚɪɢ) ɮɚɨɥ ԕўɥɥɚɧɢɥɚ ɛɨɲɥɚɧɞɢ: ɲɭ ɛɢɥɚɧ 

ɛɢɪɝɚɥɢɤɞɚ ɭɥɚɪɧɢɧɝ ɯɨɬɢɪɚɥɚɪɢ ɜɚ ɨɩɟɪɚɰɢɨɧ ɬɟɡɥɢɤɥɚɪɢ ɨɲɞɢ ɜɚ 

ўɥɱɚɦɥɚɪɢ ɤɢɱɪɚɣɬɢɪɢɥɞɢғ ɒɭ ɛɢɥɚɧ ɛɢɪɝɚɥɢɤɞɚ ɛɢɨɥɨɝɢɹ ɫɨԟɚɫɢɞɚ 

ɢɧɮɨɪɦɚɰɢɨɧ ɬɚԟɥɢɥɥɚɪɧɢ ɬɚɥɚɛ ɷɬɭɜɱɢ ɤɚɬɬɚ ɦɢԕɞɨɪɞɚɝɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥ 

ɦɚɴɥɭɦɨɬɥɚɪ ɬўɩɥɚɧɢɛ ԕɨɥɞɢғ Ȼɭɧɝɚ ɦɢɫɨɥ ԕɢɥɢɛ ɛɢɪ ԕɚɧɱɚ ɞɚɜɥɚɬ ɨɥɢɦɥɚɪɢ 

ԟɚɦɤɨɪɥɢɝɢɞɚ қ003 ɣɢɥɞɚёԕ ɨɞɚɦ ɝɟɧɨɦɢɧɢɧɝ ɫɟɜɟɧɢɪɥɚɧɢɲɢɧɢ ɤɟɥɬɢɪɢɲ 

ɦɭɦɤɢɧғ    

ɒɭɧɞɚɣ ԕɢɥɢɛ ББI ɚɫɪ ɛɨɲɥɚɪɢɝɚ ɤɟɥɢɛ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɫɨԟɚɫɢ ɠɚɞɚɥ 

ɫɭɪɴɚɬɞɚ ɪɢɜɨɠɥɚɧɚ ɛɨɲɥɚɞɢғ Ȼɭ ɷɫɚ ўɡ ɧɚɜɛɚɬɢɞɚ ɛɢɨɥɨɝɢɤ ɬɚɞԕɢԕɨɬɥɚɪ 

Рɟɠа: 
1.1. Бɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɮɚɧ ɫɢɮɚɬɢɞɚ ɲɚɤɥɥɚɧɢɲ ɬɚɪɢɯɢ.  
1.2. ɍɧɢɧɝ ɩɪɟɞɦɟɬɢ, ɜɚɡɢɮɚɥɚɪɢ ɜɚ ɨɛъɟɤɬɥɚɪɢ. 

1.3. Зɚɦɨɧɚɜɢɣ ɛɢɨɥɨɝɢɤ ɬɚɞқɢқɨɬɞɚɪɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɚҳɚɦɢяɬɢ. 
 

 

1-ɦɚɜɡɭ: Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɮɚɧ ɫɢɮɚɬɢɞɚ ɲɚɤɥɥɚɧɢɲ ɬɚɪɢɯɢғ 
ɍɧɢɧɝ ɩɪɟɞɦɟɬɢ,  ɜɚɡɢɮɚɥɚɪɢ ɜɚ  ɨɛъɟɤɬɥɚɪɢғ  Ɂɚɦɨɧɚɜɢɣ ɛɢɨɥɨɝɢɤ 

ɬɚɞԕɢԕɨɬɥɚɪɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɚԟɚɦɢɹɬɢғ  
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ɛўɣɢɱɚ ɨɥɢɧɝɚɧ ɦɚɴɥɭɦɨɬɥɚɪɧɢɧɝ ɲɭ ԕɚɞɚɪ ɤўɩɚɣɢɛ ɤɟɬɝɚɧɥɢɝɢ ɜɚ ɛɭɧɞɚ ԟɚɪ 

ɛɢɪ ɨɦɢɥɧɢɧɝ ɷɫɥɚɛ ԕɨɥɢɧɢɲɢ ɜɚ ɬɚԟɥɢɥ ԕɢɥɢɧɢɲɢɞɚ ɢɧɫɨɧ ɢɦɤɨɧɢɹɬɥɚɪɢ 

ɱɟɝɚɪɚɥɚɧɢɛ ԕɨɥɝɚɧɥɢɝɢ ԟɚɦɞɚ ɬɨɛɨɪɚ ɤўɩɚɣɢɛ ɛɨɪɚёɬɝɚɧ ɚɯɛɨɪɨɬ ɯɚɠɦɢɧɢ 

ɫɚԟɥɚɲ ɡɚɪɭɪɢɹɬɢ ɬɭԑɢɥɝɚɧɥɢɝɢ ɛɢɥɚɧ ɛɨԑɥɚɧɚɞɢғ ɂɥɤ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ 

ɚɧɢԕɥɚɧɝɚɧ ɛɢɪ ɧɟɱɚ ɸɡ ɨԕɫɢɥɥɚɪ ԟɚԕɢɞɚ ɦɚɴɥɭɦɨɬɥɚɪ ɤɢɬɨɛ-ɚɬɥɚɫ ɲɚɤɥɢɞɚ 

ɧɚɲɪ ԕɢɥɢɧɝɚɧɝɚɧ ɷɞɢ (Қ-ɪɚɫɦ)ғ 70 ɣɢɥɥɚɪ ɛɨɲɥɚɪɢɝɚ ɤɟɥɢɛ ɚɧɢԕɥɚɧɝɚɧ 

ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɢԕɞɨɪɢ ɲɭ ԕɚɞɚɪ ɤўɩɚɣɞɢɤɢ, ɭɥɚɪɧɢɧɝ ԟɚɠɦɢ ɬɭɮɚɣɥɢ ɛɭ 

ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɤɢɬɨɛ ɲɚɤɥɢɞɚ ɧɚɲɪ ԕɢɥɢɲɧɢɧɝ ɭɦɭɦɚɧ ɢɥɨɠɢ ɣўԕ ɷɞɢғ 

ɂɧɫɨɧ ɦɢɹɫɢ ɛɭɧɞɚɣ ɚɯɛɨɪɨɬɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɚ ɨɥɦɚɫɥɢɝɢ ɜɚ ɤɟɬɦɚ-

ɤɟɬɥɢɤɥɚɪɧɢ ɬɚԕԕɨɫɥɚɲ ɭɱɭɧ ɦɚɯɫɭɫ ɞɚɫɬɭɪɥɚɪ ɤɟɪɚɤ ɛўɥɚ ɛɨɲɥɚɞɢғ  

 

1-ɪɚɫɦғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɜɚ ɭɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɛўɣɢɱɚ ɚɬɥɚɫ-ɤɢɬɨɛ  

90-ɣɢɥɥɚɪɞɚ ɝɟɧɨɦɢɤɚ ɮɚɧɢ ɩɚɣɞɨ ɛўɥɚ ɛɨɲɥɚɞɢғ Ԟɨɡɢɪɝɢ ɤɭɧɝɚ ɤɟɥɢɛ 

ɛɢɪ ԕɚɧɱɚ ɨɪɝɚɧɢɡɦɥɚɪ, ɠɭɦɥɚɞɚɧ ɨɞɚɦ, ɫɢɱԕɨɧ, ɬɨɜɭԕ, ԕɭɪɛɚԕɚ, ɛɢɪ ԕɚɧɱɚ 

ɛɚɥɢԕ ɬɭɪɥɚɪɢ, ɱɭɜɚɥɱɚɧɝɥɚɪ, ɸɡɥɚɛ ɜɢɪɭɫɥɚɪ ɜɚ ɛɚɤɬɟɪɢɹɥɚɪ ԟɚɦɞɚ ɸɡɥɚɛ 

ўɫɢɦɥɢɤ ɬɭɪɥɚɪɢɧɢɧɝ ɝɟɧɨɦ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɚɧɢԕɥɚɧɞɢғ1 Ȼɚɤɬɟɪɢɹ 

ɝɟɧɨɦɢɧɢɧɝ ўԕɢɥɢɲɢ – ɛɭ қ-3 ɬɚɞԕɢԕɨɬɱɢɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɝɭɪɭԟɧɢɧɝ ɜɚԕɬ 

                                                           
1 Ʌɟɫɤ ȺғɆғ ȼɜɟɞɟɧɢɟ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ /IЧЭrШНЮМЭТШЧ ЭШ BТШТЧПШrЦКЭТМs / ɩɟɪғ ɫ ɚɧɝɥғ ɩɨɞ ɪɟɞғ ȺғȺғɆɢɪɨɧɨɜɚ, 
ȼғ Ʉғ ɒɜɹɞɚɫɚғ - Ɇғ: ȻɂɇɈɆғ Ʌɚɛғ ɡɧɚɧɢɣ, қ009ғ - 318 
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ԟɢɫɨɛɢɞɚ ɬɚɯɦɢɧɚɧ Қ ɣɢɥɞɚɧ ɤɚɦ ɦɭɞɞɚɬɝɚ ɬўԑɪɢ ɤɟɥɚɞɢɝɚɧ ɜɚɡɢɮɚɫɢɞɢɪғ 

Ɉɞɚɦ ɝɟɧɨɦɢ ԕɚɪɢɣɛ 3 ɦɥɪɞғɝɚ ɬɟɧɝ ɯɚɪɮɥɚɪɞɚɧ ɢɛɨɪɚɬ ɛўɥɢɛ ɛɭ ɷɫɚ Қ5000 

ɤɢɬɨɛ ɬɨɦɥɚɪɢɝɚ ɬўԑɪɢ ɤɟɥɚɞɢғ1 ɍɧɢ “ўԕɢɛ ɱɢԕɢɲ” ɷɫɚ ɛɢɨɥɨɝɥɚɪ ɭɱɭɧ 

Ɇɟɧɞɟɥɟɟɜɧɢɧɝ ɯɢɦɢɤɥɚɪ ɭɱɭɧ ɹɪɚɬɢɥɝɚɧ ɞɚɜɪɢɣɥɢɤ ԕɨɧɭɧɢɧɢ ɨɱɢɲ ɛɢɥɚɧ 

ɬɟɧɝɥɚɲɬɢɪɢɥɚɞɢғ   

ɒɭ ɛɨɢɫɞɚɧ ԟɚɦ ɛɭɧɞɚɣ ԟɚɠɦɞɚɝɢ ɛɢɨɥɨɝɢɤ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɬɚԟɥɢɥ 

ԕɢɥɢɲɞɚ ɤɨɦɩɶɸɬɟɪ ɬɟɯɧɨɥɨɝɢɹɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚ ɛɨɲɥɚɧɞɢғ Ƚɟɧ ɤɟɬɦɚ-

ɤɟɬɥɢɤɥɚɪɢɧɢ ɬɟɧɝɥɚɲɬɢɪɢɲ ɛўɣɢɱɚ ɛɢɪɢɧɱɢ ɚɥɝɨɪɢɬɦ Қ970 ɣɢɥɞɚ ɹɪɚɬɢɥɞɢғ   

Ʉɨɦɩɶɸɬɟɪɥɚɪ ɚɯɛɨɪɨɬɥɚɪɧɢ ɜɢɪɬɭɚɥ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɞɚ ɫɚԕɥɚɲ ɜɚ ɭɥɚɪ 

ɭɫɬɢɞɚ ɸԕɨɪɢ ɬɟɡɥɢɤɞɚ ɨɩɟɪɚɰɢɹɥɚɪ ўɬɤɚɡɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɞɢғ  

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ  ԟɚɦ ɛɨɲԕɚ ɡɚɦɨɧɚɜɢɣ ɮɚɧɥɚɪ ɫɢɧɝɚɪɢ ɛɢɪ ԕɚɧɱɚ ɮɚɧɥɚɪ, 

ɹɴɧɢ ɦɨɥɟɤɭɥɹɪ ɛɢɨɥɨɝɢɹ, ɝɟɧɟɬɢɤɚ, ɦɚɬɟɦɚɬɢɤɚ ɜɚ ɤɨɦɩɶɸɬɟɪ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɮɚɧɥɚɪɢ ɛɢɪɥɚɲɭɜɢ ɚɫɨɫɢɞɚ ɜɭɠɭɞɝɚ ɤɟɥɞɢғ  ɍɧɢɧɝ ɚɫɨɫɢɣ 

ɜɚɡɢɮɚɫɢ ɛɭ ɛɢɨɥɨɝɢɤ ɦɨɥɟɤɭɥɚɥɚɪ, ɷɧɝ ɚɜɜɚɥɨ ɧɭɤɥɟɢɧ ɤɢɫɥɨɬɚɥɚɪ ɜɚ 

ɨԕɫɢɥɥɚɪ ɫɬɪɭɤɬɭɪɚ ɜɚ ɮɭɧɤɰɢɹɥɚɪɢ ɛўɣɢɱɚ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɜɚ 

ɬɢɡɢɦɥɚɲɬɢɪɢɲ ɭɱɭɧ ԟɢɫɨɛɥɚɲ ɚɥɝɨɪɢɬɦɥɚɪɢɧɢ ɢɲɥɚɛ ɱɢԕɢɲɞɢɪғ  

ȾɇɄ ɧɭɤɟɨɬɢɞ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢɧɢ ɫɟɤɜɟɧɢɪɥɚɲɧɢɧɝ ɠɚɞɚɥ ɭɫɭɥɢ 

ɢɲɥɚɛ ɱɢԕɢɥɝɚɧɞɚɧ ɫўɧɝ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɞɚ ɬўɩɥɚɧɚёɬɝɚɧ ɝɟɧɟɬɢɤ 

ɚɯɛɨɪɨɬɥɚɪ ԟɚɠɦɢ ɸԕɨɪɢ ɬɟɡɥɢɤ ɛɢɥɚɧ ɨɪɬɚ ɛɨɲɥɚɞɢғ ɂɧɮɨɪɦɚɬɢɤɚ, 

ɥɢɧɝɜɢɫɬɢɤɚ ɜɚ ɢɧɮɨɪɦɚɰɢɹ ɧɚɡɚɪɢɹɫɢ ɸɬɭԕɥɚɪɢ ɝɟɧɟɬɢɤ ɦɚɬɧɥɚɪɧɢ ɬɚԟɥɢɥ 

ԕɢɥɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɨɱɢɛ ɛɟɪɞɢғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɛɨɲԕɚ ɮɚɧ 

ɫɨԟɚɥɚɪɢ ɛɢɥɚɧ ўɡɚɪɨ ɛɨԑɥɢԕ ԟɨɥɞɚɝɢ ɪɢɜɨɠɥɚɧɢɲɢ ɨɪɝɚɧɢɡɦ ɜɚ ɯɭɠɚɣɪɚɞɚ 

ɸɡ ɛɟɪɚёɬɝɚɧ ɛɢɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɧɢ ɬɭɲɭɧɢɲɧɢɧɝ ɹɧɝɢ ɞɚɪɚɠɚɫɢ 

ɲɚɤɥɥɚɧɬɢɪɢɲɝɚ ɢɦɤɨɧ ɛɟɪɚɞɢғ 

Ⱥɝɚɪɞɚ ɛɢɪɢɧɱɢ ɲɚɯɫɢɣ ɤɨɦɩɶɸɬɟɪ Қ98Қ ɣɢɥɞɚ ɜɚ ɢɧɬɟɪɧɟɬ (АШrХН АТНО 

Web) – 199Қ ɣɢɥɞɚ, ɹɴɧɢ ɹԕɢɧɞɚɝɢɧɚ ɹɪɚɬɢɥɝɚɧɥɢɝɢ ԟɢɫɨɛɝɚ ɨɥɢɧɚɞɢɝɚɧ 

ɛўɥɫɚ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɠɚɞɚɥɥɢɤ ɛɢɥɚɧ ɪɢɜɨɠɥɚɧɚёɬɝɚɧɢɝɚ ɝɭɜɨԟ ɛўɥɢɲ 

                                                           
1 Ʌɟɫɤ ȺғɆғ ȼɜɟɞɟɧɢɟ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ /IЧЭrШНЮМЭТШЧ ЭШ BТШТЧПШrЦКЭТМs / ɩɟɪғ ɫ ɚɧɝɥғ ɩɨɞ ɪɟɞғ ȺғȺғɆɢɪɨɧɨɜɚ, 
ȼғ Ʉғ ɒɜɹɞɚɫɚғ - Ɇғ: ȻɂɇɈɆғ Ʌɚɛғ ɡɧɚɧɢɣ, қ009ғ - 318 
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ɦɭɦɤɢɧғ1 Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɚɫɨɫɢɣ ɩɪɢɧɰɢɩɥɚɪɢɞɚɧ ɛɢɪɢ ɛɭ ɞɭɧё 

ɨɥɢɦɥɚɪɢ ɬɨɦɨɧɢɞɚɧ ɨɥɢɛ ɛɨɪɢɥɚёɬɝɚɧ ɬɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢ 

ɛɢɪɥɚɲɬɢɪɭɜɱɢ ɹɝɨɧɚ ɞɭɧёɜɢɣ ɚɯɛɨɪɨɬ ɦɚɤɨɧɥɚɪɢ ɩɪɢɧɰɢɩɢɞɢɪғ   

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ɹɪɚɥɢɲ ɬɚɪɢɯɢ Қ3 ɚɫɪɥɚɪɝɚ ɛɨɪɢɛ ɬɚԕɚɥɚɞɢғ  

Ɇɚɬɟɦɚɬɢɤɚ ɬɚɪɢɯɢɝɚ Ɏɢɛɨɧɚɱɱɢ (FТЛШЧКММТ) ɧɨɦɢ ɛɢɥɚɧ ɤɢɪɢɛ ɤɟɥɝɚɧ ёɲ 

ɢɬɚɥɶɹɧ ɉɢɡɚɥɢɤ Ʌɟɨɧɚɪɞɨ (LОШЧКrНШ ШП PТsК) ɛɢɨɥɨɝɢɤ ɠɚɪɚёɧɧɢɧɝ ɛɢɪɢɧɱɢ 

ɦɚɬɟɦɚɬɢɤ ɦɨɞɟɥɢɧɢ ɬɭɡɝɚɧ ԟɨɥɞɚ ԕɭёɧɥɚɪɧɢɝ ɤўɩɚɣɢɲɢ ɬўԑɪɢɫɢɞɚɝɢ 

ɦɚɫɚɥɚɧɢ ɬɚɜɫɢɮɥɚɛ ɛɟɪɝɚɧғ ɏɏ ɚɫɪɧɢɧɝ қ0 ɣɢɥɥɚɪɢɝɚ ɤɟɥɢɛ ɷɫɚ ɹɧɚ ɛɢɪ 

ɢɬɚɥɶɹɧ ɨɥɢɦɢ ȼɢɬɨ ȼɨɥɶɬɟɪɪɚ (VТЭШ VШХЭОrrК) “ɣɢɪɬԕɢɱ-ўɥɠɚ” ɤўɪɢɧɢɲɢɞɚɝɢ 

ɢɤɤɢ ɛɢɨɥɨɝɢɤ ɬɭɪɧɢɧɝ ўɡɚɪɨ ԟɚɪɚɤɚɬɢ ɦɨɞɟɥɢɧɢ ɹɪɚɬɞɢғ 40 ɣɢɥɥɚɪ ɨɯɢɪɢɞɚ 

ɛɢɨɥɨɝɢɹɝɚ ɮɢɡɢɤ ɜɚ ɦɚɬɟɦɚɬɢɤɥɚɪ ɤɢɪɢɛ ɤɟɥɚ ɛɨɲɥɚɞɢғ Ȼɢɨɥɨɝɢɹɧɢɧɝ 

ɡɚɦɨɧɚɜɢɹ ɬɚɪɢɯɢ Қ953 ɣɢɥɞɚɧ, ɚɦɟɪɢɤɚ ɨɥɢɦɥɚɪɢ ɀɟɣɦɫ ɍɨɬɫɨɧ (JКЦОs 

АКЭsШЧ) ԟɚɦɞɚ Ɏɪɷɧɫɢɫ Ʉɪɢɤ (FrКЧМТs CrТМФ) ɬɨɦɨɧɢɞɚɧ ȾɇɄ ɧɢɧɝ ԕўɲ 

ɫɩɢɪɚɥɥɢɝɢ ɤɚɲɮ ԕɢɥɢɧɝɚɧ ɞɚɜɪɞɚɧ ɛɨɲɥɚɧɞɢғ 

Ȼɭɝɭɧɝɢ ɤɭɧɝɚ ԕɚɞɚɪ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɝɚ ɬɭɪɥɢɱɚ ɬɚɴɪɢɮɥɚɪ ɛɟɪɢɥɚɞɢ, 

ɛɢɪɨԕ ɚɫɨɫɚɧ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɞɟɝɚɧɞɚ ɬɭɪɥɢ ɛɢɨɥɨɝɢɤ ɚɯɛɨɪɨɬɥɚɪɧɢ ɬɚԟɥɢɥ 

ԕɢɥɢɲɞɚ ɤɨɦɩɶɸɬɟɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɬɭɲɭɧɢɥɚɞɢғ2 ɒɭɧɢɧɝɞɟɤ 

«ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ» ɬɟɪɦɢɧɢ ɦɚɣɞɨɧɢ ԟɚɦ ɠɭɞɚ ɤɟɧɝɚɣɞɢ ɜɚ ɛɢɨɥɨɝɢɤ 

ɨɛɴɟɤɬɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢԕ ɛɚɪɱɚ ɦɚɬɟɦɚɬɢɤ ɚɥɝɨɪɢɬɦɥɚɪɞɚɧ ԟɚɦɞɚ ɛɢɨɥɨɝɢɤ 

ɬɚɞԕɢԕɨɬɥɚɪɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɚɯɛɨɪɨɬ-ɤɨɦɦɭɧɢɤɚɰɢɹ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɞɚɧ 

ɮɨɣɞɚɥɚɧɚɞɢғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚɞɚ ɢɧɮɨɪɦɚɬɢɤɞɚɝɢ ɫɢɧɝɚɪɢ ɚɦɚɥɢɣ 

ɦɚɬɟɦɚɬɢɤ, ɫɬɚɬɢɫɬɢɤɚ ɜɚ ɛɨɲԕɚ ɚɧɢԕ ɮɚɧɥɚɪ ɭɫɭɥɥɚɪɢ ԕўɥɥɚɧɢɥɚɞɢғ  

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɲɭɧɢɧɝɞɟɤ ɛɢɨɤɢɦё, ɛɢɨɮɢɡɢɤɚ, ɷɤɨɥɨɝɢɹ, ɝɟɧɟɬɢɤɚ ɜɚ 

ԕɚɬɨɪ ɬɚɛɢɢɣ ɮɚɧɥɚɪ ɫɨԟɚɥɚɪɢɞɚ ɮɚɣɞɚɥɚɧɢɥɚɞɢ. 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ўɡ ɢɱɢɝɚ ԕɭɣɢɞɚɝɢɥɚɪɧɢ ɨɥɚɞɢ: 

1) ԕɢёɫɢɣ ɝɟɧɨɦɢɤɚɞɚ ɤɨɦɩɶɸɬɟɪ ɬɚԟɥɢɥɢɧɢɧɝ ɦɚɬɟɦɚɬɢɤ ɭɫɭɥɥɚɪɢ 

(ɝɟɧɨɦ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɫɢ); 

                                                           
1 ɋɟɬɭɛɚɥ ɀғ, Ɇɟɣɞɚɧɢɫ ɀғ ȼɜɟɞɟɧɢɟ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ ɛɢɨɥɨɝɢɸ / IЧЭrШНЮМЭТШЧ ЭШ 
CШЦpЮЭКЭТШЧКХ MШХОМЮХКr BТШХШРв / ɩɟɪғ ɫ ɚɧɝɥғ Ⱥғ Ⱥғ ɑɭɦɢɱɤɢɧɚҲ ɩɨɞ ɪɟɞғ Ⱥғ Ⱥғ Ɇɢɪɨɧɨɜɚғ - Ɇғ Ҳ ɂɠɟɜɫɤ : 
Ɋɟɝɭɥɹɪғ ɢ ɯɚɨɬғ ɞɢɧɚɦɢɤɚ: ɇɂɐ "Ɋɟɝɭɥɹɪɧɚɹ ɢ ɯɚɨɬɢɱɟɫɤɚɹ ɞɢɧɚɦɢɤɚ", ɂɧ-ɬ ɤɨɦɩɶɸɬɟɪғ ɢɫɫɥɟɞғ, қ007ғ - 420 

ɫғ 
2 David W. Mount, Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory Press, 2001 
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2) ɨԕɫɢɥ ɫɬɪɭɤɬɭɪɚɥɚɪɢɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲ ɭɱɭɧ ɚɥɝɨɪɢɬɦ ɜɚ ɞɚɫɬɭɪɥɚɪɧɢ 

ɢɲɥɚɛ ɱɢԕɢɲ (ɫɬɪɭɤɬɭɪɚɜɢɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ)Ҳ 

3) ɦɭɜɨɮɢԕ ԟɢɫɨɛɥɚɲ ɭɫɥɭɛɢɹɬɥɚɪɢ ɫɬɪɚɬɟɝɢɹɫɢ ɬɚɞԕɢԕɨɬɢ ԟɚɦɞɚ 

ɢɧɮɨɪɦɚɰɢɨɧ ɦɭɪɚɤɤɚɛɥɢɤɧɢɧɝ ɛɢɨɥɨɝɢɤ ɬɢɡɢɦɥɚɪ ɬɨɦɨɧɢɞɚɧ ɭɦɭɦɢɣ 

ɛɨɲԕɚɪɢɥɢɲɢ. 

Ⱥɦɚɥɢɣ ɦɚɴɧɨɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ – ɛɭ ɛɢɨɥɨɝɥɚɪ ɦɚɧɮɚɚɬɥɚɪɢ ɭɱɭɧ 

ɯɢɡɦɚɬ ԕɢɥɚɞɢɝɚɧ ɚɦɚɥɢɣ ɮɚɧɞɢɪғ Ɇɚɴɥɭɦɨɬɥɚɪɧɢ ɛɢɪɥɚɦɱɢ ɬɚԟɥɢɥ ԕɢɥɢɲ 

ɬɟɯɧɢɤ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɫɨԟɚɫɢɝɚ ɬɟɝɢɲɥɢɞɢɪ. Ɉɥɢɧɝɚɧ ɦɚɴɥɭɦɨɬɥɚɪɧɢ 

ԕɚɟɪɞɚɞɢɪ ɫɚԕɥɚɲ ɜɚ ɭɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɢɦɤɨɧɢɹɬɥɚɪɢɧɢ ɬɚɴɦɢɧɥɚɲ  

ɥɨɡɢɦғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɥɚɪɧɢɧɝ ɷɧɝ ɦɭɪɚɤɤɚɛ ɜɚ ɲɭɧɢɧɝ ɛɢɥɚɧ ɛɢɪɝɚ ɷɧɝ 

ԕɢɡɢԕɚɪɥɢ ɛўɥɝɚɧ ɦɚɲԑɭɥɨɬɥɚɪɢ ɛɭ ɝɟɧɨɦ ԟɚԕɢɞɚɝɢ ɦɚɴɥɭɦɨɬɥɚɪ ɚɫɨɫɢɞɚ 

ɚɧɢԕ ɬɚɫɞɢԕɥɚɧɝɚɧ ɧɚɬɢɠɚɥɚɪ ɨɥɢɲ, ɹɴɧɢ ɦɚɫɚɥɚɧҲ Ⱥ ɨԕɫɢɥɢ ԕɚɧɞɚɣɞɢɪ 

ɮɭɧɤɰɢɹ ɛɚɠɚɪɚɞɢ, Ȼ ɝɟɧɢ ԕɚɣɫɢɞɢɪ ɠɚɪɚёɧɞɚ ԕɚɬɧɚɲɚɞɢ ɜɚ ԟғɨғɥɚɪғ  ɛɭ ɷɫɚ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɧɢɧɝ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɢɞɚɧ ɞɚɥɨɥɚɬ ɛɟɪɚɞɢғ  

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɢɨɥɨɝɢɹ ɫɨԟɚɫɢɧɢɧɝ ԕɭɣɢɞɚɝɢ ɣўɧɚɥɢɲɥɚɪɢɞɚ 

ԕўɥɥɚɧɢɥɚɞɢ: 

– ɝɟɧɨɦɢɤɚ, ɬɪɚɧɫɤɪɢɩɬɨɦɢɤɚ ɜɚ ɩɪɨɬɟɨɦɢɤɚҲ 

– ɪɢɜɨɠɥɚɧɢɲ ɛɢɨɥɨɝɢɹɫɢɞɚ ɤɨɦɩɶɸɬɟɪ ɦɨɞɟɥɥɚɲɬɢɪɢɲ; 

– ɝɟɧ ɬɚɪɦɨԕɥɚɪɢɧɢɧɝ ɤɨɦɩɶɸɬɟɪ ɬɚԟɥɢɥɢ; 

– ɩɨɩɭɥɹɰɢɨɧ ɝɟɧɟɬɢɤɚɞɚ ɦɨɞɟɥɥɚɲɬɢɪɢɲ. 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɞɨɪɢ ɩɪɟɩɚɪɚɬɥɚɪɢɧɢ ɥɨɣɢԟɚɥɚɲɬɢɪɢɲ ɦɭɞɞɚɬɢɧɢ 5-6 

ɣɢɥɞɚɧ ɛɢɪ ɧɟɱɚ ɨɣɥɚɪɝɚ ԕɢɫԕɚɪɬɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɹɪɚɬɢɛ ɮɚɪɦɚɤɨɥɨɝɢɹ 

ɫɨԟɚɫɢɝɚ ԟɚɦ ɨɫɨɧɝɢɧɚ ɤɢɪɢɛ ɛɨɪɞɢғ ɒɭɧɢɧɝɞɟɤ ɛɭ ɮɚɧ ɤўɩɥɚɛ ɛɨɲԕɚ 

ɬɢɛɛɢёɬɝɚ ɜɚ ɛɢɨɥɨɝɢɹɝɚ ɨɢɞ ɮɚɧɥɚɪ ɛɢɥɚɧ ɢɧɬɟɝɪɚɰɢɹɥɚɧɞɢғ 

Ȼɭɝɭɧɝɢ ɤɭɧɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚɧɢɧɝ ԕɭɣɢɞɚɝɢ ɛўɥɢɦɥɚɪɢ ɦɚɜɠɭɞ: 

– ɭɦɭɦɢɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚҲ 

– ɤɥɢɧɢɤ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚҲ 

– ɫɬɪɭɤɬɭɪɚɜɢɣ ɝɟɧɨɦɢɤɚҲ 

– ɮɭɧɤɰɢɨɧɚɥ ɝɟɧɨɦɢɤɚҲ 

– ɮɚɪɦɚɤɨɝɟɧɨɦɢɤɚҲ 
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– ɤɥɢɧɢɤ ɩɪɨɬɟɨɦɢɤɚҲ 

– ɮɭɧɤɰɢɨɧɚɥ ɩɪɨɬɟɨɦɢɤɚҲ 

– ɫɬɪɭɤɬɭɪɚɜɢɣ ɩɪɨɬɟɨɦɢɤɚғ 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɭɫɭɥɥɚɪɢ ёɪɞɚɦɢɞɚ ɤɚɬɬɚ ԟɚɠɦɞɚɝɢ ɛɢɨɥɨɝɢɤ 

ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɲɭɧɱɚɤɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɷɦɚɫ, ɛɚɥɤɢ ԟɚɪ ɞɨɢɦ ԟɚɦ ɨɞɞɢɣ 

ɬɚɠɪɢɛɚɥɚɪɞɚ ɚɧɢԕɥɚɛ ɛўɥɦɚɣɞɢɝɚɧ ԕɨɧɭɧɢɹɬɥɚɪɧɢ ɢɫɛɨɬɥɚɲ, ɝɟɧɥɚɪ ɜɚ ɭɥɚɪ 

ɤɨɞɥɚɣɞɢɝɚɧ ɨԕɫɢɥɥɚɪ ɮɭɧɤɰɢɹɥɚɪɢɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲ, ԟɭɠɚɣɪɚɞɚɝɢ 

ɝɟɧɥɚɪɧɢɧɝ ўɡɚɪɨ ɬɚɴɫɢɪɢ ɦɨɞɟɥɢɧɢ ԕɭɪɢɲ, ɞɨɪɢ ɩɪɟɩɚɪɚɬɥɚɪɢɧɢ ɹɪɚɬɢɲ 

ɦɭɦɤɢɧ. 

Phi-Б Қ74 ɮɚɝɢɧɢɧɝ Қ977 ɣɢɥɞɚ ɫɟɤɜɟɧɢɪɥɚɧɝɚɧɢɞɚɧ ɛɭёɧ ɤўɩɥɚɛ 

ɨɪɝɚɧɢɡɦɥɚɪ ȾɇɄ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɚɧɢԕɥɚɧɞɢ ɜɚ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ 

ɠɨɣɥɚɲɬɢɪɢɥɞɢғ1 Ȼɭ ɦɚɴɥɭɦɨɬɥɚɪ ɨԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢɧɢ ɜɚ ɪɟɝɭɥɹɬɨɪ 

ɭɱɚɫɬɤɚɥɚɪɧɢ ɚɧɢԕɥɚɲ ɭɱɭɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢғ Ɇɚɴɥɭɦɨɬɥɚɪ ɦɢԕɞɨɪɢɧɢɧɝ 

ɤўɩɚɣɢɲɢ ɛɢɥɚɧ ɷɧɞɢ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɧɢ ԕўɥɞɚ (ɜɪɭɱɧɭɸ) ɬɚԟɥɢɥ ԕɢɥɢɲ 

ɦɭɦɤɢɧ ɛўɥɦɚɣ ԕɨɥɞɢғ ȼɚ ԟɨɡɢɪɝɢ ɤɭɧɞɚ ɦɢɥɥɢɚɪɞɥɚɛ ɠɭɮɬ 

ɧɭɤɥɟɨɬɢɞɥɚɪɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɦɢɧɝɥɚɛ ɨɪɝɚɧɢɡɦɥɚɪ ɝɟɧɨɦɥɚɪɢ ɛўɣɢɱɚ 

ԕɢɞɢɪɭɜɥɚɪ ɨɥɢɛ ɛɨɪɢɲ ɭɱɭɧ ɤɨɦɩɶɸɬɟɪ ɞɚɫɬɭɪɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢғ  

Ƀɢɪɢɤ ɝɟɧɨɦɥɚɪ ɭɱɭɧ ȾɇɄ ɮɪɚɝɦɟɧɬɥɚɪɢɧɢ ɣɢԑɢɲ ɟɬɚɪɥɢ ɞɚɪɚɠɚɞɚ 

ԕɢɣɢɧ ɜɚɡɢɮɚɥɚɪɞɚɧ ԟɢɫɨɛɥɚɧɚɞɢғ Ȼɭ ɭɫɭɥ ԟɨɡɢɪɞɚ  ԕɚɪɢɣɛ ɛɚɪɱɚ ɝɟɧɨɦɥɚɪ 

ɭɱɭɧ ԕўɥɥɚɧɢɥɚɞɢ ɜɚ ɝɟɧɨɦɥɚɪɧɢ ɣɢԑɢɲ ɚɥɝɨɪɢɬɦɥɚɪɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ 

ɫɨԟɚɫɢɞɚ ɛɭɝɭɧɝɢ ɤɭɧɧɢɧɝ ɞɨɥɡɚɪɛ ɦɭɚɦɦɨɥɚɪɢɞɚɧ ɛɢɪɢ ɫɚɧɚɥɚɞɢғ Ƚɟɧɨɦɞɚ 

ɝɟɧɥɚɪɧɢ ɜɚ ɪɟɝɭɥɹɬɨɪ ɷɥɟɦɟɧɬɥɚɪɧɢ ɚɜɬɨɦɚɬɢɤ ɬɚɪɡɞɚ ԕɢɞɢɪɢɲ ɝɟɧɟɬɢɤ 

ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɝɚ ɤɨɦɩɶɸɬɟɪ ɬɚԟɥɢɥɢɧɢ ԕўɥɥɚɲɞɚ ɹɧɚ ɛɢɪ ɦɢɫɨɥ ɛўɥɚ 

ɨɥɚɞɢғ 

Ƚɟɧɨɦɢɤɚ ɤɨɧɬɟɤɫɬɢɞɚ ɚɧɨɬɚɰɢɹ – ɛɭ ȾɇɄ ɤɟɬɦɚ-ɤɟɬɥɢɝɢɞɚ ɝɟɧɥɚɪɧɢ ɜɚ 

ɛɨɲԕɚ ɨɛɴɟɤɬɥɚɪɧɢ ɦɚɪɤɢɪɨɜɤɚɥɚɲ (ɧɢɲɨɧɥɚɲ) ɠɚɪɚёɧɢɞɢɪғ Ƚɟɧɨɦɥɚɪ 

ɚɧɧɨɬɚɰɢɢ ɛɢɪɢɧɱɢ ɞɚɫɬɭɪɢɣ ɬɢɡɢɦɢ Ɉɭɷɧ ɍɚɣɬ (OаОЧ АСТЭО) ɬɨɦɨɧɢɞɚɧ 

Қ955 ɣɢɥɞɚёԕ ɹɪɚɬɢɥɝɚɧ ɷɞɢғ  

                                                           
1 David W. Mount, Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory Press, 2001 
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ɗɜɨɥɸɰɢɨɧ ɛɢɨɥɨɝɢɹ ɬɭɪɥɚɪɧɢɧɝ ɤɟɥɢɛ ɱɢԕɢɲ ɜɚ ɩɚɣɞɨ ɛўɥɢɲɢɧɢ, 

ɭɥɚɪɧɢɧɝ ɞɚɜɪɥɚɪ ɛўɣɢɱɚ ɪɢɜɨɠɥɚɧɢɲɢɧɢ ўɪɝɚɧɚɞɢғ ɂɧɮɨɪɦɚɬɢɤɚ 

ɷɜɨɥɸɰɢɹɧɢ ўɪɝɚɧɭɜɱɢ ɛɢɨɥɨɝɥɚɪɝɚ ɛɢɪ ɧɟɱɚ ɠɢԟɚɬɥɚɪɞɚ ёɪɞɚɦ ɛɟɪɚɞɢ: 

Қ) ɛɚɪɱɚ ȾɇɄɚɞɚɝɢ ўɡɝɚɪɢɲɥɚɪɧɢ ўɪɝɚɧɝɚɧ ԟɨɥɞɚ ɤўɩ ɫɨɧɥɢ ɨɪɝɚɧɢɡɦɥɚɪ 

ɷɜɨɥɸɰɢɹɥɚɪɢɧɢ ɬɚɞԕɢԕ ԕɢɥɢɲɞɚҲ 

қ) ɹɧɚɞɚ ɤɨɦɩɥɟɤɫ ɷɜɨɥɸɰɢɨɧ ԟɨɞɢɫɚɥɚɪɧɢ ўɪɝɚɧɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɭɜɱɢ 

ɝɟɧɨɦɥɚɪɧɢ ɛɢɪ-ɛɢɪɢɝɚ ɬɚԕԕɨɫɥɚɲɞɚҲ 

3) ɩɨɩɭɥɹɰɢɹɥɚɪ ɤɨɦɩɶɸɬɟɪ ɦɨɞɟɥɥɚɪɢɧɢ ԕɭɪɢɲɞɚҲ 

4) ɤўɩ ɦɢԕɞɨɪɞɚɝɢ ɬɭɪɥɚɪ ԟɚԕɢɞɚ ɦɚɴɥɭɦɨɬɧɢ ўɡ ɢɱɢɝɚ ɨɥɭɜɱɢ 

ɧɚɲɪɥɚɪɧɢ ɤɭɡɚɬɢɛ ɛɨɪɢɲɞɚғ 

ɗɤɨɬɢɡɢɦɧɢɧɝ ɛɢɨɥɨɝɢɤ ɯɢɥɦɚ-ɯɢɥɥɢɤɥɚɪɢ ɝўёɤɢ ɛɭ ɛɢɪ ɬɨɦɱɢ ɫɭɜ ёɤɢ 

ɛɢɪ ԟɨɜɭɱ ɬɭɩɪɨԕ, ёɤɢ ȿɪ ɫɚɣёɪɚɫɢɧɢɧɝ ɛɚɪɱɚ ɛɢɨɫɮɟɪɚɫɢ ɤɚɛɢ ɛɚɪɱɚ ɬɢɪɢɤ 

ɬɭɪɥɚɪɞɚɧ ɢɛɨɪɚɬ ɛўɥɝɚɧ ɦɚɴɥɭɦ ɛɢɪ ɦɭԟɢɬɧɢɧɝ ɬўɥɚ ɝɟɧɟɬɢɤ ɣɢԑɢɧɞɢɫɢ 

ɫɢɮɚɬɢɞɚ ɚɧɢԕɥɚɧɢɲɢ ɦɭɦɤɢɧғ ɂɯɬɢɫɨɫɥɚɲɬɢɪɢɥɝɚɧ ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬ 

ɦɚԟɫɭɥɨɬɥɚɪɢ ԕɢɞɢɪɢɲ, ɜɢɡɭɚɥɢɡɚɰɢɹ ԕɢɥɢɲ, ɚɯɛɨɪɨɬɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɜɚ ɷɧɝ 

ɦɭԟɢɦɢ, ɧɚɬɢɠɚɥɚɪɧɢ ɛɨɲԕɚ ɬɚɞԕɢԕɨɬɱɢɥɚɪ ɛɢɥɚɧ ɛўɥɢɲɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢғ   

Ԟɨɡɢɪɝɢ ɡɚɦɨɧ ɢɥɦɢɣ ɛɢɨɥɨɝɢɤ ɚɞɚɛɢёɬɢɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɢɥɚɧ 

ɛɢɪɝɚɥɢɤɞɚ “ԟɢɫɨɛɥɚɲ ɛɢɨɥɨɝɢɹɫɢ” ɢɛɨɪɚɫɢ ԟɚɦ ɭɱɪɚɛ ɬɭɪɚɞɢғ Ԟɢɫɨɛɥɚɲ 

ɛɢɨɥɨɝɢɹɫɢ – ɛɭ ɮɚɧ ɫɨԟɚɫɢ ɷɦɚɫ, ɛɚɥɤɢ ɛɢɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪɧɢ ўɪɝɚɧɢɲ ɭɱɭɧ 

ɤɨɦɩɶɸɬɟɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲɝɚ ɭɫɥɭɛɢɣ ёɧɞɚɲɭɜ ԟɢɫɨɛɥɚɧɚɞɢғ Ƚɚɪɱɢ 

“ԟɢɫɨɛɥɚɲ ɛɢɨɥɨɝɢɹɫɢ”  ɤўɩɪɨԕ ɚɥɝɨɪɢɬɦɥɚɪ ɜɚ ɚɧɢԕ ԟɢɫɨɛɥɚɲ ɭɫɭɥɥɚɪɢɧɢ 

ɢɲɥɚɛ ɱɢԕɢɲɥɚɪ ɛɢɥɚɧ ɲɭԑɭɥɥɚɧɫɚɞɚ ԟɨɡɢɪɱɚ “ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ” ɜɚ 

“ԟɢɫɨɛɥɚɲ ɛɢɨɥɨɝɢɹɫɢ” ɢɛɨɪɚɥɚɪɢɞɚɧ ɬɟɡ-ɬɟɡ ɦɚɴɧɨɞɨɲ (ɫɢɧɨɧɢɦ) ɫўɡɥɚɪ 

ɫɢɮɚɬɢɞɚ ɮɨɣɞɚɥɚɧɢɥɦɨԕɞɚғ Ԟɢɫɨɛɥɚɲ ɛɢɨɥɨɝɢɹɫɢɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢɝɚɧ 

ɛɚɪɱɚ ɭɫɭɥɥɚɪ ɹɴɧɢ, ɦɚɫɚɥɚɧ, ɝɚɪɱɢ ɛɢɨɥɨɝɢɤ ɜɚɡɢɮɚɥɚɪ ɛɢɥɚɧ ɛɨԑɥɢԕ 

ɛўɥɫɚɞɚ ɦɚɬɟɦɚɬɢɤ ɦɨɞɟɥɥɚɲɬɢɪɢɲ – ɛɭ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ԟɢɫɨɛɥɚɧɦɚɣɞɢғ  

Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ ɦɚɬɟɦɚɬɢɤ ɛɢɨɥɨɝɢɹ ԟɚɦ ɦɚɜɠɭɞ ɛўɥɢɛ, ɭ ԟɚɦ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɫɢɧɝɚɪɢ ɛɢɨɥɨɝɢɤ ɦɭɚɦɦɨɥɚɪɧɢ ɟɱɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ, ɛɢɪɨԕ 

ɭɧɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɭɫɭɥɥɚɪ ɧɚɬɢɠɚɫɢ ɫɨɧ ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɦɚɣɞɢ ɜɚ ɭɥɚɪɧɢ 

ɚɦɚɥɝɚ ɨɲɢɪɢɲɞɚ ɞɚɫɬɭɪɢɣ ɜɚ ɠɢԟɨɡ ɬɚɴɦɢɧɨɬɢ ɬɚɥɚɛ ɷɬɢɥɦɚɣɞɢғ 
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Ɉԕɫɢɥɥɚɪ ɮɚɡɨɜɢɣ ɬɭɡɢɥɦɚɥɚɪɢɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ 

ɚɥɝɨɪɢɬɦ ɜɚ ɞɚɫɬɭɪɥɚɪ ɢɲɥɚɛ ɱɢԕɢɲ ɛɢɥɚɧ ɲɭԑɭɥɥɚɧɭɜɱɢ ɫɪɭɤɬɭɪɚɜɢɣ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɨɲԕɚɥɚɪɢɞɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢғ1 ɒɭɧɞɚɣ ԕɢɥɢɛ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ԟɚɦ ɚɧɚɬɨɦɢɹ, ɛɨɬɚɧɢɤɚ, ɜɢɪɭɫɨɥɨɝɢɹ, ɦɢɤɪɨɛɢɨɥɨɝɢɹ, 

ɰɢɬɨɥɨɝɢɹ, ɩɚɥɟɨɧɬɨɥɨɝɢɹ, ɮɢɡɢɨɥɨɝɢɹ ɜɚ ɛɨɲԕғ ɤɚɛɢ ɛɢɨɥɨɝɢɹ ɛўɥɢɦɥɚɪɢ 

ԕɚɬɨɪɢɝɚ ԕўɲɢɥɦɨԕɞɚғ 

 

 
 

 
 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ: ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ, ɨɧɬɨɥɨɝɢя, ɝɟɧɨɦɢɤɚ, ɩɪɨɬɟɨɦɢɤɚ, 

ДНК ɜɚ ɨқɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ.  
 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɢɨɥɨɝɢɹɧɢɧɝ ɢɥɦɢɣ ɬɚɠɪɢɛɚɥɚɪɢ ɚɫɨɫɢɞɚ ɨɥɢɧɝɚɧ 

ɧɚɬɢɠɚɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɚɞɢғ Ɉɥɢɧɝɚɧ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɬɚɞԕɢԕɨɬɱɢ 

ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɞɚ ɦɚɜɠɭɞ ɛўɥɝɚɧ ɛɚɪɱɚ ɬўɩɥɚɦɥɚɪ ɛɢɥɚɧ ɫɨɥɢɲɬɢɪɚɞɢғ 

Ȼɨɪɞɢɸ, ɭ ўɡɢ ɚɧɢԕɥɚɝɚɧ ɤɟɬɦɚ-ɤɟɬɥɢɤɧɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɞɚɧ ɬɨɩɚ ɨɥɦɚɫɚ 

ɛɭɧɞɚ ɭ ɛɭ ɦɚɴɥɭɦɨɬɧɢ ɲɭ ɠɨɣɝɚ ɤɢɪɢɬɢɛ ԕўɹɞɢ ɜɚ ɛɭ ɛɢɥɚɧ ɛɚɡɚɧɢ ɹɧɚɞɚ 

ɛɨɣɢɬɚɞɢғ Ɇɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ɮɭɧɤɰɢɹɥɚɪɢɝɚ ɫɚԕɥɚɲ, ɬɢɡɢɦɥɚɲɬɢɪɢɲ, 

ɚɯɛɨɪɨɬɥɚɪɧɢ ɹɧɝɢɥɚɛ ɬɭɪɢɲ ɭɧɝɚ ɤɢɪɢɲ ԟɭԕɭԕɢ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɲɥɚɪ 

ɤɢɪɚɞɢғ Ȼɭ ɨɩɟɪɚɰɢɹɥɚɪ ɷɫɚ ɤɚɬɬɚ ԕɭɞɪɚɬɥɚɪɞɚɝɢ ɤɨɦɩɶɸɬɟɪɥɚɪɧɢ ɬɚɥɚɛ 

ԕɢɥɚɞɢғ2 

                                                           
1 Xiong Z.J. // Essential Bioinformatics, Cambridge University Press 2006, 362 p. 
2 Claverie D.J.-M., Notredame C. // Bioinformatics for Dummies, For Dummies 2006, 456 pages. 
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ɒɭɧɢɧɝɞɟɤ ɛɢɨɥɨɝɢɤ ɦɚɜɡɭɥɚɪ ɦɚɠɦɭɢɞɚɝɢ ɢɥɦɢɣ ɧɚɲɪɢёɬɥɚɪ ɛɚɡɚɥɚɪɢ 

ԟɚɦ ɦɚɜɠɭɞғ Ȼɢɨɥɨɝɢɹ ɛўɣɢɱɚ ɢɫɬɚɥɝɚɧ ɢɥɦɢɣ ɠɭɪɧɚɥɧɢɧɝ ɛɚɪɱɚ ɫɨɧɥɚɪɢɞɚ 

ɱɢԕɚɞɢɝɚɧ ԟɚɪ ɛɢɪ ɦɚԕɨɥɚ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɠɨɣɥɚɲɬɢɪɢɥɚɞɢ ɢɡɥɚɧɭɜɱɢ 

ɭɧɢ ɢɧɬɟɪɧɟɬ ɬɚɪɦɨԑɢ ɨɪԕɚɥɢ ɨɫɨɧ ɬɨɩɢɛ ɨɥɢɲɢ ɭɱɭɧ ԕɢɫԕɚ ɬɚɴɪɢɮ ɛɟɪɢɛ 

ԕўɣɢɥɚɞɢ (қ-ɪɚɫɦ)ғ ɗɧɝ ɤɚɬɬɚ ɬɢɛɛɢɣ-ɛɢɨɥɨɝɢɤ ɧɚɲɪɥɚɪ ШЧ-ХТЧО ɤɭɬɭɛɯɨɧɚɫɢ 

PЮЛMОН ɫўɧɝɝɢ 50 ɣɢɥ ɦɨɛɚɣɧɢɞɚ Қ6 ɦɥɧғ ɞɚɧ ɨɪɬɢԕɪɨԕ ɦɚԕɨɥɚɥɚɪɧɢ ўɡ ɢɱɢɝɚ 

ɨɥɚɞɢғ 

  

2-ɪɚɫɦғ Ɍɢɛɛɢɣ-ɛɢɨɥɨɝɢɤ ɧɚɲɪɥɚɪ ШЧ-ХТЧО ɤɭɬɭɛɯɨɧɚɫɢ (PЮЛMОН) 

ɂɧɬɟɝɪɚɥ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ɜɚ ɷɧɰɢɤɥɨɩɟɞɢɹɥɚɪ ɤɨɧɤɪɟɬ ɝɟɧ, ɨԕɫɢɥ, 

ɨɪɝɚɧɢɦ ɜɚ ԟғɨғ ԟɚԕɢɞɚɝɢ ɛɚɪɱɚ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ўɡɢɞɚ ɠɚɦɥɚɲ ɤɚɛɢ ɦɭԟɢɦ 

ɮɭɧɤɰɢɹɥɚɪɧɢ ɚɦɚɥɝɚ ɨɲɢɪɚɞɢғ ɍɥɚɪ ɤɚɬɬɚ ɦɢԕɞɨɪɞɚɝɢ ɛɨɲԕɚ ɦɚɴɥɭɦɨɬɥɚɪ 

ɛɚɡɚɥɚɪɢ ɚɯɛɨɪɨɬɥɚɪɢɧɢ ɭɦɭɦɥɚɲɬɢɪɚɞɢ  ɜɚ ɭɧɢ ԟɚɦɢɲɚ ɹɧɝɢɥɚɛ ɬɭɪɚɞɢғ 

Ԟɚɪ ԕɚɧɞɚɣ ɹɧɝɢɞɚɧ ўԕɢɥɝɚɧ ɝɟɧɨɦ ԟɚɪɮɥɚɪɧɢɧɝ ɬɭɪɥɢ ɯɢɥ 

ɤɨɦɛɢɧɚɰɢɹɥɚɪɢɞɚ ɬɚɤɪɨɪɥɚɧɭɜɱɢ ɭɥɤɚɧ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɤўɪɢɧɢɲɢɞɚ 

ɧɚɦɨёɧ ɛўɥɚɞɢғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɭɧɞɚɣ ɯɢɥɦɚ-ɯɢɥɥɢɤɞɚɝɢ  ɦɚɬɧɞɚɧ 

ɝɟɧɥɚɪɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲ ɢɦɤɨɧɢɹɬɢɧɢ ɛɟɪɚɞɢғ Ƚɟɧɨɦɞɚɧ ɝɟɧɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲ 

ɤɚɛɢ ɛɭɧɞɚɣ ɨɩɟɪɚɰɢɹ ɝɟɧɨɦɧɢ ɛɟɥɝɢɥɚɲ ɞɟɛ ɚɬɚɥɚɞɢғ  
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Ȼɚɪɱɚ ɝɟɧɥɚɪ ɮɭɧɤɰɢɹɥɚɪɢɧɢ ɬɚɠɪɢɛɚɥɚɪ ɚɫɨɫɢɞɚ ɚɧɢԕɥɚɲ ɟɬɚɪɥɢ 

ɞɚɪɚɠɚɞɚ ɦɭɪɚɤɤɚɛɥɢɤɧɢ ɸɡɚɝɚ ɤɟɥɬɢɪɚɞɢ. Ȼɭ ԟɨɥɚɬɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ 

ɮɭɧɤɰɢɹɥɚɪɢ ɚɥɥɚԕɚɱɨɧ ɚɧɢԕɥɚɧɝɚɧ ɝɟɧɥɚɪ ɛɢɥɚɧ ɫɨɥɢɲɬɢɪɢɛ ɤўɪɢɲɝɚ 

ɬɚɹɧɝɚɧ ԟɨɥɞɚ ɭɥɚɪɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲɞɚ ɤўɦɚɤɥɚɲɚɞɢғ Ɉԕɫɢɥ ɦɨɥɟɤɭɥɚɫɢɞɚ 

ɛɢɨɥɨɝɢɤ ɜɚɡɢɮɚɥɚɪɧɢɧɝ ԟɚɪ ɯɢɥ ɬɭɪɥɚɪɢɝɚ ɠɚɜɨɛ ɛɟɪɭɜɱɢ ɭɱɚɫɬɤɚɥɚɪ 

ɦɚɜɠɭɞғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɭɫɭɥɥɚɪɢ ёɪɞɚɦɢɞɚ ɭɲɛɭ ɭɱɚɫɬɤɚɥɚɪɧɢ ɚɧɢԕɥɚɲ 

ɤɨɧɤɪɟɬ ɛɢɪ ɨԕɫɢɥɧɢɧɝ ɛɚɪɱɚ ɫɩɟɤɬɪ ɮɭɧɤɰɢɹɫɢɧɢ ɨɱɢɛ ɛɟɪɚɞɢғ 

Ɉԕɫɢɥ ɫɬɪɭɤɬɭɪɚɥɚɪɢɧɢ ɬɚɠɪɢɛɚɥɚɪ ɚɫɨɫɢɞɚ, ɹɴɧɢ ɦɚɫɚɥɚɧ ɨԕɫɢɥ 

ɦɨɥɟɤɭɥɚɥɚɪɢɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɦɢɤɪɨɫɤɨɩɢɤ ɤɪɢɫɬɚɥɧɢ ɪɟɧɬɝɟɧ ɧɭɪɥɚɪɢ 

ɛɢɥɚɧ ɧɭɪɥɚɧɬɢɪɢɲ ɨɪԕɚɥɢ ɚɧɢԕɥɚɲ ɦɭɦɤɢɧғ Ȼɭ ɷɫɚ ɟɬɚɪɥɢ ɞɚɪɚɠɚɞɚ ɭɡɨԕ ɜɚ 

ԕɢɦɦɚɬɥɢ ɠɚɪɚёɧ ԟɢɫɨɛɥɚɧɚɞɢғ Ⱥɣɪɢɦ ɨԕɫɢɥɥɚɪ ɤɪɢɫɬɚɥɥ ɬɭɡɢɥɦɚɥɚɪɝɚ ɷɝɚ 

ɛўɥɦɚɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ ɭɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲɧɢɧɝ ɭɦɭɦɚɧ ɢɥɨɠɢ ɣўԕғ 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɤɨɦɩɶɸɬɟɪ ɦɨɞɟɥɥɚɲɬɢɪɢɲ ёɪɞɚɦɢɞɚ ԟɟɱ ɛўɥɦɚɝɚɧɞɚ 

ɨԕɫɢɥ ɫɬɪɭɤɬɭɪɚɫɢ ɭɡɨԕɪɨԕ ўɯɲɚɲ ɤɟɬɦɚ-ɤɟɬɥɢɝɢ ɦɚɴɥɭɦ ɛўɥɝɚɧ ԟɨɥɚɬɥɚɪɞɚ 

ɨԕɫɢɥɧɢɧɝ ɮɚɡɨɜɢɣ ɦɨɞɟɥɢɧɢ ɹɫɚɲɞɚ ёɪɞɚɦ ɛɟɪɚɞɢғ 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɦɟɬɨɞɥɚɪɢ ɚɫɨɫɢɞɚ ɨɥɢɧɝɚɧ ɦɨɥɟɤɭɥɚɧɢɧɝ ɮɚɡɨɜɢɣ 

ɫɬɪɭɤɬɭɪɚɫɢɧɢ ɛɢɥɝɚɧ ԟɨɥɞɚ ɭɧɢɧɝ ԕɚɧɞɚɣ ɢɲɥɚɲɢɧɢ ɜɚ ɭɧɢɧɝ ɢɲɥɚɲɢɝɚ 

ԕɚɧɞɚɣ ɬɚɴɫɢɪ ɷɬɚ ɨɥɢɲɧɢ ɛɚɲɨɪɚɬ ԕɢɥɢɲ ɦɭɦɤɢɧғ  

Ⱦɨɪɢ ɩɪɟɩɚɪɚɬɥɚɪɢɧɢ ɮɚɡɨɞɚ ԟɚɪ ɯɢɥ ɯɢɦɢёɜɢɣ ɛɨԑɥɚɧɢɲɥɚɪ ɛɢɥɚɧ 

ɨԕɫɢɥ-ɧɢɲɨɧɥɚɪɧɢɧɝ ўɡɚɪɨ ɬɚɴɫɢɪɢɧɢ ɦɨɞɟɥɥɚɲɬɢɪɢɲ ɚɫɨɫɢɞɚ ɬɚɣёɪɥɚɲ 

ɦɭɦɤɢɧғ Ȼɭɧɞɚ ɤɚɬɬɚ ɦɢԕɞɨɪɢ ɛɨԑɥɚɧɢɲɥɚɪɧɢ ɫɚɪɚɥɚɲ ɜɚ ɷɧɝ ɦɚԕɛɭɥɥɚɪɢɧɢ 

ɬɚɧɥɚɛ ɨɥɢɲ ɤɟɪɚɤ ɛўɥɚɞɢғ 

Ȼɢɨɥɨɝɢɹ, ɤɢɦё, ɮɢɡɢɤɚ, ɦɚɬɟɦɚɬɢɤɚ ԟɚɦɞɚ ɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɥɚɪɢɧɢ 

ɛɢɪɥɚɲɬɢɪɢɲ ɛɢɨɥɨɝɢɤ ɬɢɡɢɦɧɢ ԟɚɪ ɬɨɦɨɧɥɚɦɚ ɬɚɜɫɢɮɥɚɲ ɢɦɤɨɧɢɧɢ 

ɛɟɪɚɞɢғ  Ʉɨɦɩɶɸɬɟɪ ɪɟɫɭɪɫɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɬɚԟɥɢɥ ɠɚɪɚёɧɢɧɢ ɛɢɪ ɧɟɱɚ 

ɦɚɪɨɬɚɛɚ ɬɟɡɥɚɲɬɢɪɚɞɢ ԟɚɦɞɚ ɨɥɢɧɚɞɢɝɚɧ ɧɚɬɢɠɚɥɚɪɧɢɧɝ ɚɧɢԕɥɢɝɢɧɢ ɜɚ 

ɬɟɡɥɢɝɢɧɢ ɨɲɢɪɚɞɢғ1 

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ ԕɢɥɢɧɝɚɧ ɛɢɨɥɨɝɢɹ 

ɫɨԟɚɫɢɞɚɝɢ ɹɧɝɢ ɤɚɲɮɢёɬɥɚɪ ɬɟɡ ɫɭɪɚɬɞɚ ɬɢɛɛɢёɬ, ɮɚɪɦɚɤɨɥɨɝɢɹ, 
                                                           
1 Ку̦̚ецов П.Е., ʧ̛̬̍ов Л.А. ʦведе̛̦е в ̥олекуля̬̦ое ̥одел̛̬ов̛̦̌е. Уче̦̍ое по̭о̛̍е. - С̬̌̌тов: И̚д-во 
СʧУ. – 2003. 
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ɤɨɫɦɟɬɨɥɨɝɢɹ, ɛɢɨɬɟɯɧɨɥɨɝɢɹ, ԕɢɲɥɨԕ ɯўɠɚɥɢɝɢ, ɷɤɨɥɨɝɢɹ ɜɚ ɛɨɲԕɚ 

ɫɨԟɚɥɚɪɞɚ ɠɚɥɛ ԕɢɥɢɧɚɞɢғ  

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɦɭɫɬɚԕɢɥ ɪɚɜɢɲɞɚ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɝɚ ɷɝɚ ɛўɥɝɚɧ 

ɧɚɬɢɠɚɥɚɪ ɛɟɪɚɞɢ ɜɚ ɲɭɧɢɧɝɞɟɤ ɛɢɨɥɨɝɢɹɧɢɧɝ ɬɭɪɥɢ ɫɨԟɚɥɚɪɢɞɚ ɢɲɥɚɲ 

ɭɱɭɧ ɲɚɪɨɢɬ ɛɢɥɚɧ ɬɚɴɦɢɧɥɚɣɞɢғ  

Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛўɣɢɱɚ ɢɲɧɢɧɝ ɤɚɬɬɚ ԕɢɫɦɢ ɛɢɨɥɨɝɢɤ ɚɯɛɨɪɨɬɧɢ 

ɫɚԕɥɚɲ ɜɚ ɭɧɢ ɬɚԟɥɢɥ  ԕɢɥɢɲ ɭɱɭɧ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɚɬɪɨɮɢɝɚ ɠɚɦɥɚɧɝɚɧғ Ȼɭɧɞɚɣ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ɨɦɦɚɛɨɩ 

ёɤɢ ɲɚɯɫɢɣ ɛўɥɢɲɢ ɦɭɦɤɢɧғ ɍɥɚɪɝɚ ɨɱɢԕ ɫɬɚɧɞɚɪɬɥɚɪ ɨɪԕɚɥɢ ɨɦɦɚɜɢɣ 

ɤɢɪɢɲ ԟɭԕɭԕɢɧɢ ɨɥɢɲ ɷɫɚ ɦɭԟɢɦ ɚԟɚɦɢɹɬ ɤɚɫɛ ɷɬɚɞɢғ Ƚɚɪɱɢ ɦɚɴɥɭɦɨɬɥɚɪ 

ɛɚɡɚɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲɝɚ ɧɢɫɛɚɬɚɧ ɛɭ ɭɫɭɥɥɚɪ ɚɧɱɚɝɢɧɚ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧ 

ɛўɥɫɚɞɚ ɛɢɨɥɨɝɢɤ ɚɯɛɨɪɨɬɥɚɪɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɭɱɭɧ ɨɧɬɨɥɨɝɢɹ ɜɚ ɦɚɧɬɢԕɢɣ 

ɭɫɭɥɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɪɢɜɨɠɥɚɧɢɛ ɛɨɪɦɨԕɞɚғ  

Ȼɢɨɥɨɝɢɹɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɣўɧɚɥɢɲɥɚɪɢ ɛɢɨɬɟɯɧɨɥɨɝɢɹ, ɝɟɧɥɚɪ 

ɢɧɠɢɧɟɪɥɢɝɢ, ɝɟɧɨɦɢɤɚ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɤɚɛɢ ɣўɧɚɥɢɲɥɚɪɢɧɢɧɝ 

ɪɢɜɨɠɥɚɧɢɲɢ ɮɚɧɞɚ ɹɧɝɢ “ɝОɧ ɨɧɬШɥШɝɢɹ” ɬɟɪɦɢɧɢɧɢɧɝ ɸɡɚɝɚ ɤɟɥɢɲɢɝɚ 

ɫɚɛɚɛ ɛўɥɞɢғ ȽОɧ ɨɧɬШɥШɝɢɹɫɢ ɩɪɟɞɦɟɬɥɚɪɢɝɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɥɚɪ, 

ўɫɢɦɥɢɤɥɚɪ, ԟɚɣɜɨɧɥɚɪ ɜɚ ɢɧɫɨɧ ɝɟɧɥɚɪɢ ɭɥɚɪɧɢɧɝ ɦɚԟɫɭɥɨɬɥɚɪɢ ɦɚɥɭɦɨɬɥɚɪ 

ɛɚɴɡɚɫɢ ɜɚ ɭɥɚɪɧɢɧɝ ɚɧɧɨɬɚɰɢɹɥɚɪɢ ɤɢɪɚɞɢғ1 

ȽОɧ ɨɧɬШɥШɝɢɹ ɥШɣɢԟКɫɢ ɦШɥОɤɭɥɹɪ ɜК ɯɭɠКɣɪК ɛɢШɥШɝɢɹɫɢɞК ɛɢɪ ɧОɱК 

ɞШɦОɧɥКɪɧɢ ɢɱɢɝК ШɥКɞɢ ɜК ɝОɧɥКɪ, ɝОɧ ɦКԟɫɭɥШɬɥКɪɢ ɜК ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ 

ɛўɣɢɱɚ ɦКɴɥɭɦШɬɥКɪɢɧɢ ɬɭɲɭɧɢɲɞК ɠКɦШКɬɱɢɥɢɤ ɮШɣɞКɥКɧɢɲɢ ɭɱɭɧ ɤОɧɝ 

ɢɦɤШɧɢɹɬɥКɪ ɨɱɢɛ ɛОɪКɞɢғ Ʉўɩɝɢɧɚ ɦШɞОɥ ШɪɝКɧɢɡɦɥɚɪɧɢɧɝ ɦКɴɥɭɦШɬɥКɪ 

ɛКɴɡКɥКɪɢ ɜК ɝОɧШɦ КɧɧШɬКɰɢɹɫɢ ɝɭɪɭԟɥКɪɢɧɢ ɹɪɚɬɢɲɞɚ ɝОɧ ɨɧɬШɥШɝɢɹɫɢɞɚɧ 

ɮШɣɞКɥКɧɢɥКɞɢ ɜК ɭɥКɪɧɢɧɝ КɧɧШɬКɫɢɹɫɢɞК ɝОɧ ɨɧɬШɥШɝɢɹ ɦКɧɛКɥКɪɢ ўɪɧɢ 

ɛɟԕɢёɫɞɢɪғ 

ɄШɧɫШɪɬɫɢɭɦ ɝОɧ ɨɧɬШɥɨɝɢɹ - ɛɭ “ɝeɧ ɨɧɬoɥɨɝɢяɫɢ” ɥШɣɢԟКɫɢɞɚ ɮКШɥ 

ɢɲɬɢɪШɤ ɷɬɚёɬɝɚɧ  ɛɢɪ ԕКɬШɪ  ɛɢШɥШɝɢɤ ɦКɴɥɭɦШɬɥКɪ ɛКɴɡКɥКɪɢ ɜК ɬКɞԕɢԕШɬ 

ɝɭɪɭԟɥКɪɢɞɢɪғ Ȼɭ ɬɭɪɥɢ ɯɢɥ ɦШɞОɥ ШɪɝКɧɢɡɦɥКɪ ɭɱɭɧ ɛɢɪ ԕɚɧɱɚ ɦКɴɥɭɦШɬɥКɪ 
                                                           
1 PХОssТs L, SФЮЧМК N, DОssТЦШг C (NШЯОЦЛОr қ0ҚҚ)ғ «TСО аhat, where, how and why of gene ontology — a 

prТЦОr ПШr ЛТШТЧПШrЦКЭТМТКЧs»ғ Brief Bioinform. 12 (6): 723–35.DOI: 10.1093/bib/bbr002. PMID 21330331. 
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ɛКɴɡКɥКɪɢ, ɠКɦɢ ɨԕɫɢɥɥɚɪ ɦКɴɥɭɦШɬɥКɪ ɛКɴɡКɫɢ, "ɝeɧ ɨɧɬoɥɨɝɢяɫɢ" ɞКɫɬɭɪɢɣ 

ɬКɴɦɢɧШɬ ɢɲɥКɛ ɱɢԕɭɜɱɢɥКɪ ɜК ɦɭԟКɪɪɢɪɥКɪ ɝɭɪɭԟɢɧɢ ўɡ ɢɱɢɝК ШɥКɞɢғ 

ȽОɧ ШɧɬШɥШɝɢɹɫɢ ɛɢШɢɧɮШɪɦКɬɢɤК ɞКɫɬɭɪɥКɪ ɛўɣɢɱК ɥШɣɢԟК ɛўɥɢɛ, 

ɛКɪɱК ШɪɝКɧɢɡɦɥКɪɧɢɧɝ ɝОɧɥКɪɢ ɜК ɝОɧ ɦКɯɫɭɥШɬɥКɪɢ ɫɬКɧɞКɪɬɥКɲɬɢɪɢɥɝКɧ 

ɝɟɧɟɬɢɤ ɦКɴɥɭɦШɬɥКɪ ɛɚɴɡɚɥɚɪɢɧɢ ɣɢԑɢɲɝК ɛКԑɢɲɥКɧɝКɧғ ɅШɣɢɯКɧɢɧɝ 

ɦКԕɫКɞɢ ɝОɧɥКɪ ɜК ɭɥКɪɧɢɧɝ ɦКɯɫɭɥШɬɥКɪɢ ɫɢɮКɬɥКɪɢɞКɧ ɛɢɪɢɧɢ Кɧɢԕ 

ɛОɥɝɢɥКɧɝКɧ ɪўɣбКɬɢɧɢ ɦКɴɥɭɦШɬɥКɪ ɛКɡКɫɢɝК ɠШɣɥКɲ ɜК ɹɧɝɢɥКɲҲ ɝОɧɥКɪ ɜК 

ɝɟɧ ɦКɯɫɭɥШɬɥКɪ ɭɱɭɧ ԕўɲɢɦɱК ɚɧɧɨɬɚɰɢɹɥКɪɧɢ ɪКɫɦɢɣɥКɲɬɢɪɢɲҲ Шɪɬɢɛ 

ɛШɪКёɬɝКɧ ɦКɴɥɭɦШɬɥКɪ ɛКɡКɫɢ ɥШɣɢԟКɫɢɞКɧ ɮШɣɞКɥКɧɢɲ  ɭɱɭɧ  ɦКɴɥɭɦШɬɥКɪ 

ɬКɪԕКɬɢɲғ ȽОɧ ШɧɬШɥШɝɢɹɫɢ "Oɱɢқ ɛɢoɬɢɛɛɢɣoɬ oɧɬoɥoɝɢяɫɢ” ɞОɛ ɧШɦɥКɧɝКɧ 

ɤɥКɫɫɢɮɢɤКɰɢɹɫɢ ɤОɧɝ ԕɚɦɪɨɜɥɢ ԕɢɫɦɢ ɯɢɫШɛɥКɧКɞɢғ  

ȽОɧ ɨɧɬШɥɨɝɢɹ ɞɟɝɚɧɞɚ ɦɭɪɚɤɤɚɛ ɛɢɨɥɨɝɢɤ ԟɨɞɢɫɚɥɚɪɧɢ ɸɡɚɝɚ ɤɟɥɢɲɢ 

ɬɚɫɜɢɪɥɚɧɝɚɧ ɧɨɦɚɴɥɭɦ ɛɢɪ ɛɢɨɥɨɝɢɤ ɨɛɴɟɤɬɥɚɪɧɢ ɬɭɲɢɧɢɲ ɤɟɪɚɤғ 

OɧɬШɥШɝɢɹ ɞɭɧёɞКɝɢ ШɛɴОɤɬɥКɪ ɜК ɭɥКɪ ШɪКɫɢɞКɝɢ ɦɭɧШɫКɛКɬɥКɪ ɬўԑɪɢɫɢɞКɝɢ 

ɦКɴɥɭɦШɬɥКɪ ёɪɞКɦɢɞК ɦКбɫɭɫ ɛɢɥɢɦ ɣўɧКɥɢɲɥКɪɢɧɢ ɪКɫɦɢɣɥКɲɬɢɪɢɲɞК 

ԕўɥɥКɧɢɥКɞɢғ1 ȻɢШɥШɝɢɹ ɜК ɛШɲԕК ɬОɝɢɲɥɢ ɮКɧɥКɪ ɭɱɭɧ  ɭɧɢɜОɪɫКɥ 

ɧКɦɭɧКɜɢɣ ɬОɪɦɢɧКɥШɝɢɹ ОɬɢɲɦКɫɥɢɝɢ ɸɡКɝК ɤОɥɞɢғ ɌОɪɦɢɧɥКɪ ɛɭ ԕɢɣɢɧ 

ɦɭɥШԕШɬ ԕɢɥɢɲ ɤКɛɢ ɬɭɲɭɧɱКɥКɪɧɢ ɢɮШɞКɥКɣɞɢ, ɥОɤɢɧ КɧɱК ɛɢɪ ɛɢɪɢɞɚɧ 

ɮКɪԕ ԕɢɥɢɲɢ ɦɭɦɤɢɧ, ɬɭɪɥɢ ɬКɞԕɢԕШɬ ɫШɯКɥКɪɢɞК ɜК ɯКɬɬШ ɬɭɪɥɢ ɣўɧɚɥɢɲ 

ШɥɢɦɥКɪɢ ўɪɬɚɫɢɞɚ ɢɲɥКɬɢɥКɞɢғ ɒɭ ɦɭɧШɫКɛКɬ ɛɢɥКɧ, "ȽОɧ ШɧɬШɥШɝɢɹ" 

ɥШɣɢɯКɫɢɧɢɧɝ ɜКɡɢɮКɫɢ ɛКɪɱК ШɪɝКɧɢɡɦɥКɪɧɢɧɝ ɝОɧɥКɪɢɧɢ ɜɚ ɭɥɚɪɧɢɧɝ 

ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ ɜɚɡɢɮɚɥɚɪɢ, ɮɭɧɤɰɢɹɥɚɪɢ, ɫɬɪɭɤɬɭɪɚɫɢɧɢ ɜК КɦКɥɞКɝɢ 

ШɧɬШɥШɝɢɤ КɬКɦКɥКɪɧɢ ɹɪКɬɢɲɞɚɧ ɢɛɨɪɚɬғ 

ȽОɧ ɨɧɬШɥɨɝɢɹ ɛɨɲԕɚɪɢɥɚɞɢɝɚɧ ɫўɡɥɚɪ ɬɟɪɦɢɧɥɚɪɥɚɪɞɚɧ ɬɭɡɢɥɝɚɧғ 

Ɍɟɪɦɢɧɥɚɪ ɨɧɬШɥɨɝɢɹ ɧɢɡɨɦɢɝɚ ɦɭɜɨɮɢԕ ɭɱ ɣўɧɚɥɢɲ ɦɨɥɟɤɭɥɹɪ ɮɭɧɤɰɢɹ, 

ɛɢɨɥɨɝɢɤ ɠɚɪɚёɧɥɚɪ ɜɚ ɯɭɠɚɣɪɚ ɤɨɦɩɨɧɟɧɬɥɚɪɢɝɚ ɛўɥɢɧɚɞɢғ ɏɚɪ ɛɢɪ 

ɨɧɬШɥɨɝɢɹ ɛɢɪɨɪ ɝɟɧ ёɤɢ ɝɟɧ ɦɚɯɫɭɥɨɬɥɚɪɢɧɢ ɮɭɧɤɰɢɨɧɚɥ ɠɢɯɚɬɞɚɧ ԟɚɦɞɚ 

ɬɟɪɦɢɧɥɚɪ ўɪɬɚɫɢɞɚɝɢ ɚɥɨԕɚɥɚɪɧɢ ɬɚɫɜɢɪɥɚɣɞɢғ Ɍɚɪɬɢɛɝɚ ɫɨɥɭɜɱɢ ɚɥɨԕɚɥɚɪ 

                                                           
1 Smith B, Ashburner M, Rosse C, Bard J, Bug W, Ceusters W, Goldberg LJ, Eilbeck K, Ireland A, Mungall CJ, Leontis N, Rocca-

Serra P, Ruttenberg A, Sansone SA, Scheuermann RH, Shah N, Whetzel PL, Lewis S ;Noǀeŵďer 2007Ϳ. «The OBO нouŶdry: 
ĐoordiŶated eǀolutioŶ of oŶtologies to support ďioŵediĐal data iŶtegratioŶ». Nat. Biotechnol. 25 (11): 1251–
5.DOI:10.1038/nbt1346. PMID 17989687. 
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ɢɤɤɢ ԕɭɣɢ ɫɢɧɮɥɚɪɢ ɛɨɪ: ɢɠɨɛɢɣ ɬɚɪɬɢɛɝɚ ɫɨɥɭɜɱɢ ɜɚ ɫɚɥɛɢɣ ɬɚɪɬɢɛɝɚ 

ɫɨɥɭɜɱɢғ 

ȽОɧ ɨɧɬШɥɨɝɢɹɞɚ ɬɟɡ-ɬɟɡ ɹɧɝɢ ўɡɝɚɪɬɢɪɢɲɥɚɪ ɛўɥɢɛ, ɚɬɚɦɚɥɚɪ ёɤɢ 

ɷɫɤɢɪɝɚɧ ɦɚɥɭɦɨɬɥɚɪ ɨɥɢɛ ɬɚɲɥɚɧɚɞɢғ Ⱥɝɚɪ ɬɟɪɦɢɧɥɚɪ ɨɧɬШɥɨɝɢɹɞɚɧ 

ўɱɢɪɢɥɝɚɧ ɛўɥɫɚ ɛɟɥɝɢɥɚɧɝɚɧ ɬɟɪɦɢɧɥɚɪ ўɡ ɤɭɱɢɞɚ ԕɨɥɚɞɢ ɥɟɤɢɧ ɷɫɤɢɪɝɚɧ 

ёɪɥɢԕɥɚɪ ɜɚ ɬɟɪɦɢɧ ɛɚɪɱɚ ɚɥɨԕɚɥɚɪɢ ɨɥɢɛ ɬɚɲɥɚɧɚɞɢғ Ⱥɥɨԕɚɥɚɪɧɢ 

ўɡɝɚɪɬɢɪɢɲ ɚɧɧɨɬɚɰɢɹɥɚɪɝɚ ɬɚɫɢɪ ԕɢɥɦɚɣɞɢ ɱɭɧɤɢ ɭɥɚɪɧɢɧɝ ɝОɧ ɨɧɬШɥɨɝɢɹɞɚ 

ɠɨɣɥɚɲɝɚɧ ўɪɧɢɝɚ ɷɦɚɫ ɛɚɥɤɢ ɚɧɧɨɬɚɰɢɹɥɚɪ ўɡɢɝɚ ɯɨɫ ɦɚɯɫɭɫ ɬɟɪɦɢɧɥɚɪɝɚ 

ɣўɧɚɥɬɢɪɢɥɝɚɧғ Ƚɟɧ ɨɧɬɨɥɨɝɢɹ ɥɨɣɢԟɚɫɢ ɝɟɧɥɚɪ ɮɭɧɤɰɢɹɥɚɪɢɧɢ 

ɤɚɬɚɥɨɝɥɚɲɬɢɪɢɲ ɭɱɭɧ ɤɚɬɬɚ ɦɚɧɛɚ ɛўɥɚɞɢғ ɒɭɧɞɚɣ ɛўɥɫɚɞɚ ɭɧɞɚɧ ԟɚɥɢ 

ԟɚɦɦɚ ɠɨɣɞɚ ɮɨɣɞɚɥɚɧɢɥɦɚɣɞɢ ɜɚ ɯɚɧɭɡɝɚɱɚ ɦɭɪɚɤɤɚɛɥɢɝɢɱɚ ԕɨɥɦɨԕɞɚғ 

ȽОɧ ɨɧɬШɥШɝɢɹɫɢ Қ998 ɣɢɥɞК ɬКɞԕɢԕШɬɱɢɥКɪ ɤШɧɫШɪɬɫɢɭɦ КɫШɫɢɞК ɭɱ 

ɦШɞОɥ ШɪɝКɧɢɡɦɥКɪ  Drosophila melanogaster (ɦОɜК ɩКɲɲКɫɢ),  Mus musculus 

(ɫɢɱԕШɧ) ɜК  Saccharomyces cerevisiae (ɧШɧ Кɱɢɬԕɢɫɢ) ɝОɧШɦɥКɪɢ ўɪɝКɧɢɥɢɛ (4-

ɪɚɫɦ), ɭɥɚɪɧɢ ўԕɢɥɢɲɢ ɜɚ ɝɟɧɟɬɢɤ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɴɡɚɫɢ ɹɪɚɬɢɥɢɲɢ ɚɫɨɫɢɞɚ 

ɬКɲɤɢɥ ɷɬɢɥɝКɧғ1 ɋўɧɝɪК ɛШɲԕК ɦШɞОɥ ШɪɝКɧɢɡɦɥКɪ ɭɱɭɧ ɤўp ɦКɴɥɭɦШɬɥКɪ 

ɛКɴɡКɫɢɧɢ ɲɭ ɬКɪɢԕК ɤўɪɢɲ ɜК ɦКɴɥɭɦШɬɥКɪɢɞКɧ ɮШɣɞКɥКɧɢɲ, ԕўɲɢɦɱК 

ɚɧɧɚɬɚɰɢɹɥɚɪ ɛКɴɡКɫɢɧɢ ɹɪКɬɢɲɧɢ ɤОɧɝКɣɬɢɪɢɲ, ɤКɛɢ ɠКɪКёɧɥКɪɞК ɝОɧ 

ɨɧɬШɥШɝɢɹɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɞɢғ 

Ўɫɢɦɥɢɤ, ɯКɣɜШɧ ɜК ɦɢɤɪШШɪɝКɧɢɡɦɥКɪ ɷɧɝ КɫШɫɢɣ ɝɟɧɟɬɢɤ ɦКɴɥɭɦШɬɥКɪ 

ɛКɴɡКɥКɪɢ ɛɭ ɥШɣɢɯКɝК ɯɢɫɫК ԕўɲɦШԕɞКғ қ008 ɣɢɥ ɹɧɜКɪ ɯШɥКɬɢɝК ɤўɪК, ɝОɧ 

ɨɧɬШɥШɝɢɹ ɞɚɫɬɭɪɢ ɬɭɪɥɢ ɯɢɥ ɛɢШɥШɝɢɤ ШɪɝКɧɢɡɦɥКɪɞɚ ԕўɥɥКɧɢɥКɞɢɝКɧ 

қ4ғ500 ɞКɧ Шɪɬɢԕ ɬОɪɦɢɧɥКɪɢɧɢ ўɡ ɢɱɢɝК ШɥКɞɢғ ɍ ɦɚɴɥɭɦɨɬɥɚɪ ɝОɧ 

ШɧɬШɥШɝɢɹɫɢɧɢ ɪɢɜШɠɥКɧɬɢɪɢɲ ɜК ɭɧɞɚɧ ɮШɣɞКɥКɧɢɲ ɛўɣɢɱК КɞКɛɢёɬɥКɪɞК 

ɦɭɯɢɦ ɬɚɹɧɱ ɯɢɫШɛɥКɧКɞɢ, ɜК ɭ ɛɢШɢɧɮШɪɦКɬɢɤɚ ɫɨɯɚɫɢɞɚ ɬɟɝɢɲɥɢ ɫɬКɧɞКɪɬ 

ɜШɫɢɬКɫɢ ɛўɥɢɛ ɤОɥɝКɧғ  

қ0ҚҚ ɣɢɥ ɫОɧɬɹɛɪ ɯɨɥɚɬɢɝɚ ɤўɪɚ, ɝОɧ ɨɧɬШɥɨɝɢɹɫɢ 360 ɦɢɧɝ ɞКɧ ɡɢёɞ 

ɬɢɪɢɤ ШɪɝКɧɢɡɦɥКɪ ɭɱɭɧ 33 ɦɢɧɝɞɚɧ ɨɪɬɢԕ ɬɟɪɦɢɧɥɚɪ ɜК Ққ ɦɢɥɥɢШɧ 

                                                           
1 Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, Cherry JM, Davis AP, Dolinski K, Dwight SS, Eppig JT, Harris MA, Hill DP, 
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ɚɬɪɨɮɢɞɚ ɝОɧ ɦКԟɫɭɥШɬɥКɪ ɚɧɧɨɬɚɰɢɹɫɢ ɦКɜɠɭɞғ1 ɋўɧɝɝɢ ɛɢɪ ɧОɱК ɣɢɥ 

ɞКɜШɦɢɞК, ɝОɧ ɨɧɬШɥɨɝɢɹ ɤШɧɫШɪɬɫɢɭɦ ɝОɧ ɨɧɬШɥɨɝɢɹ ɫɢɮКɬɢ ɜК ɫɩɟɰɢɮɢɤ 

ɚɧɧɨɬɚɰɢɹ ɦɢԕɞШɪɢɧɢ Шɲɢɪɢɲ ɭɱɭɧ ɛɢɪ ԕКɬШɪ ўɡɝКɪɢɲɥКɪ КɦКɥɝК Шɲɢɪɢɥɞɢғ 

қ0Қ3 ɣɢɥɝК ɤОɥɢɛ, ɚɧɧɨɬɚɰɢɹɥɚɪ ɫШɧɢ 96 ɦɢɥɥɢШɧɞКɧ Шɲɞɢғ Ⱥɧɧɨɬɚɰɢɹ 

ɫɢɮКɬɢ КɜɬШɦКɬɥКɲɬɢɪɢɥɝКɧ ɫɢɮКɬ ɧКɡШɪКɬɢ ɣўɥɢ ɛɢɥКɧ 

ɬКɤШɦɢɥɥКɲɬɢɪɢɥɞɢғ  

ȽОɧ ɨɧɬШɥɨɝɢɹ ɤШɧɫШɪɬɫɢɭɦ ɫўɧɝɝɢ ɩКɣɬɥКɪɞК ɛɢШɥШɝɢɤ ɠКɪКёɧɥКɪɧɢɧɝ 

ɛОɜШɫɢɬК ɤɢɱɢɤ ɫɢɧɮɢ ɫɢɮКɬɢɞК, ɹɧɝɢ ɛɢШɥШɝɢɤ ɛШɫԕɢɱɢɧɢ ɠШɪɢɣ ɷɬɞɢғ Ȼɭ 

ɫɢɧɮ ɛɢШɥШɝɢɤ ɠКɪКёɧɥКɪ ɫШɞɢɪ ɛўɥɢɲɢ ɦɭɦɤɢɧ ɛўɥɝКɧ ɩКɣɬɢɞК КɥШԟɢɞК 

ɞКɜɪɢ ёɤɢ ɛШɫԕɢɱɢɧɢ ɢɮШɞКɥКɣɞɢғɍɥКɪ ɲɭɧɢɧɝɞОɤ, ɛШɲԕК ɛɢШɥШɝɢɤ 

ɠКɪКёɧɥКɪ ɛɢɥКɧ ɬКɪɬɢɛɝК ɫШɥɢɧКɞɢғ ȻɢШɥШɝɢɤ ɠКɪКёɧɥКɪ ɦɭɪɚɤɤɚɛ 

ԟɨɞɢɫɚɥɚɪ ɛўɥɢɛ, ɨɪɝɚɧɢɡɦɥɚɪ ɯɚёɬɢ ɭɱɭɧ ɡɚɪɭɪ ɦɨɥɟɤɭɥɹɪ ɮɭɧɤɰɢɹɥɚɪɧɢ 

ɚɦɚɥɝɚ ɨɲɢɪɢɥɢɲɢ ɞɟɦɚɤɞɢɪ.2 ɆɢɫШɥ ɭɱɭɧ ɬɭɪɥɢ ɛɢШɥШɝɢɤ ɠɚɪɚёɧɥКɪ 

ɯɭɠКɣɪК ɛўɥɢɧɢɲ ɫɢɤɥɢ ɦОɬКɮКɡК ɜК ɩɪШɮКɡК ԟКɦɞК ɯКɣɡ ɤўɪɢɲ ɩКɣɬɢ, 

ɠɢɧɫɢɣ ɯɭɠКɣɪКɥКɪɧɢ ԕўɲɢɥɢɲɢ ɜК ɪɢɜШɠɥКɧɢɲ ɛШɫԕɢɱɢғ 

 

                                                           
1 Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, Cherry JM, Davis AP, Dolinski K, Dwight SS, Eppig JT, Harris 

MA, Hill DP, Issel-Tarver L, Kasarskis A, Lewis S, Matese JC, Richardson JE, Ringwald M, Rubin GM, Sherlock G (May 
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2 TСО GОЧО OЧЭШХШРв CШЧsШrЭТЮЦ (JКЧЮКrв қ0Ққ)ғ «TСО GОЧО OЧЭШХШРв: ОЧСКЧМОЦОЧЭs ПШr қ0ҚҚғ»ғ Nucleic Acids 
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4-ɪɚɫɦғ ɍɱɬК ɬɭɪɥɢ ɦɨɞɟɥ ɨɝɚɧɢɡɦɥɚɪ ɧКɦɭɧКɥКɪɢ ёɪɞКɦɢɞК ɝОɧ ШɧɬШɥШɝɢɹɫɢɧɢ 

ɬɭɡɢɥɢɲɢ ɜɚ ɮɭɧɤɰɢɹɫɢɧɢ ɢɮШɞКɥКɲ ɹɴɧɢ ɛɢɪ ШɧɬШɥШɝɢɹ ɢɱɢɞК ɝОɧɥКɪɧɢ ɛШԑɥКɧɢɲɢ 
ɦɢɫШɥ ԕɢɥɢɛ ɤОɥɬɢɪɢɥɝКɧғ OɧɬШɥШɝɢɹɥКɪ ɛɢɨɥɨɝɢɤ ɤɚɥɢɬ ɫўɡɥКɪɞКɧ ɬɭɡɢɥɝКɧғ 

 

ȽОɧ ɨɧɬoɥoɝɢɹ ɛɢoɥoɝɢɤ ɠКɪКёɧɢɞК "ɛoɫԕɢɱɥКɪɧɢ" ɢɮoɞКɥКɲ 

ȽОɧ ɨɧɬШɥШɝɢɹɫɢ  ɛɢɨɥɨɝɢɹɧɢɧɝ ɛɨɲԕɚ ɣўɧɚɥɢɲɥɚɪɢ ɹɴɧɢ, 

ɛɢɨɬɟɯɧɨɥɨɝɢɹ, ɝɟɧɥɚɪ ɢɧɠɢɧɟɪɥɢɝɢ, ɝɟɧɨɦɢɤɚ, ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ, ɛɢɨɤɢɦё, 

ɮɢɡɢɨɥɨɝɢɹ, ɩɪɨɬɟɨɦɢɤɚ ɤɚɛɢ ɣўɧɚɥɢɲɥɚɪɞɚ ɨɥɢɛ ɛɨɪɢɥɝɚɧ ɬɚɞԕɢԕɨɬɥɚɪɧɢɧɝ 

ɦɚԟɫɭɥɢ ɚɫɨɫɢɞɚ ɣўɧɚɥɢɲ ɫɢɮɚɬɢɞɚ ɸɡɚɝɚ ɤɟɥɞɢғ1 ɘԕɨɪɢɞɚ ɤўɪɫɚɬɢɥɝɚɧ 

ɮɚɧɥɚɪ ɝОɧ ɨɧɬШɥШɝɢɹɫɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɴɡɚɫɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ ɤɟɥɦɨԕɞɚғ 

Ȼɢɨɦɟɞɢɰɢɧɚɞɚ ɬɭɪɥɢ ɝɟɧɟɬɢɤ ɤɚɫɚɥɥɢɤɥɚɪɧɢ ɞɚɜɨɥɚɲ, ɭɥɚɪɝɚ ɬɚɲɯɢɫ ԕўɣɢɲ 

ɢɲɥɚɪɢɞɚ ɝɟɧ ɨɧɬɨɥɨɝɢɹɫɢ ɦɚɠɦɭɢɝɚ ɤɢɪɭɜɱɢ ɢɧɫɨɧ ɝɟɧɨɦɢ ɦɚɴɥɭɦɨɬɥɚɪ 

ɛɚɴɡɚɫɢɞɚɧ ɤɟɧɝ ɮɨɣɞɚɥɚɧɢɥɦɨԕɞɚғ Ȼɭɥɚɪɞɚɧ ɬɚɲԕɚɪɢ ԕɢɲɥɨԕ ԟўɠɚɥɢɝɢ 

ɦɚɯɫɭɥɨɬɥɚɪɢɧɢ ɝɟɧɨɦɥɚɪɢɧɢ ɬɚɞԕɢԕ ԕɢɥɢɛ, ɹɧɝɢ ўɫɢɦɥɢɤ ɧɚɜɥɚɪɢ, ԟɚɣɜɨɧ 

ɡɨɬɥɚɪɢ ɹɪɚɬɢɥɢɲɢɞɚ, ɭɥɚɪɧɢ ɦɚɯɫɭɥɞɨɪɥɢɝɢɧɢ ɨɲɢɪɢɲɞɚ ԕўɥɥɚɧɢɥɦɨԕɞɚғ 

 

 

                                                           
1 TСО GОЧО OЧЭШХШРв CШЧsШrЭТЮЦ (JКЧЮКrв қ0Қ3)ғ «GОЧО OЧЭШХШРв КЧЧШЭКЭТШЧs КЧН rОsШЮrМОsғ»ғ Nucleic Acids 

Res. 41 (Database issue): D530–5. DOI:10.1093/nar/gks1050. PMID  



 

28 

 
 

 
 

Ɍɚɹɧɱ ɢɛɨɪɚɥɚɪ: ɝɟɧɨɦ, ɨɧɬɨɥɨɝɢя, ɝɟɧɨɦɢɤɚ, ɩɪɨɬɟɨɦɢɤɚ, ɹɧɝɢ ɚɜɥɨɞ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ: ГТЧМ FТЧРОr, TALEN, CRISPR 

 

Ȼɢɪ ԕɚɧɱɚ ɯɨɪɢɠɢɣ ɞɚɜɥɚɬɥɚɪɞɚ қ0-қҚ ɚɫɪɥɚɪɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɠɚɞɚɥ 

ɫɭɪɚɬɞɚ ɪɢɜɨɠɥɚɧɚёɬɝɚɧ  ɞɭɧё ɛɢɨɬɢɛɛɢёɬ ɮɚɧɥɚɪɢ ɫɨԟɚɫɢɝɚ ɚɣɥɚɧɢɛ ɛɨɪɞɢғ 

Ȼɢɨɢɧɮɨɪɦɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɢɫɬɟɴɦɨɥɱɢɥɚɪɢ ɬɚɞԕɢԕɨɬɱɢɥɚɪ, 

ɮɭɧɞɚɦɟɧɬɚɥ ɢɲɥɚɧɦɚɥɚɪ ɦɭɚɥɥɢɮɥɚɪɢ ɛɢɥɚɧ ɛɢɪ ԕɚɬɨɪɞɚ ɬɢɛɛɢёɬ, 

ɮɚɪɦɚɤɨɥɨɝɢɹ, ɛɢɨɬɟɯɧɨɥɨɝɢɹ ԟɚɦɞɚ ўԕɭɜ ɦɭɚɫɫɚɫɚɥɚɪɢ ԟɢɫɨɛɥɚɧɚɞɢғ  

Ɏɚɧɧɢɧɝ ɛɭ ɫɨԟɚɫɢ ȺԔɒɞɚ ɜɚ ɲɭɧɢɧɝɞɟɤ ɛɨɲԕɚ ɪɢɜɨɠɥɚɧɝɚɧ ɞɚɜɥɚɬɥɚɪɞɚ 

ɦɭԟɢɦ ɣўɧɚɥɢɲ ɫɚɮɚɬɢɞɚ ԕɚɪɚɥɚɞɢғ 

2.3. Геɧɨɦɧи ɬаҳɪиɪɥаш
ɬехɧɨɥɨгияɥаɪига аɫɨɫ ɫɨɥиɧиши. 
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3-ɦɚɜɡɭҲ Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɝɚ ɚɫɨɫ ɫɨɥɢɧɢɲɢғ 
Ƚɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɬɢɡɢɦɥɚɪɢɧɢɧɝ ɚɫɨɫɢɣ ɣўɧɚɥɢɲɥɚɪɢғ əɧɝɢ ɚɜɥɨɞ 

ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ: Zinc Finger, TALEN, CRISPR. 
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ɂɤɤɢ ɡɚɧɠɢɪɥɢ ɨɪɚɥɢԕɥɚɪɧɢ ɦɚԕɫɚɞɥɢ ɪɚɜɢɲɞɚ ɠɨɪɢɣ ɷɬɢɲɧɢɧɝ 

ɛɢɪɢɧɱɢ ɭɪɢɧɢɲɥɚɪɢɞɚ ɬɚɛɢɢɣ ɤɚɦ ɭɱɪɚɣɞɢɝɚɧ ɷɧɞɨɧɭɤɥɟɚɡɚɥɚɪ 

(ɦɟɝɚɧɭɤɥɟɚɡɚɥɚɪ ɞɟɛ ɚɬɚɥɚɞɢ), ɦɚɫɚɥɚɧ, ɛɚɤɬɟɪɢɚɥ ɦɨɛɢɥ ɝɟɧɟɬɢɤ 

ɷɥɟɦɟɧɬɥɚɪɞɚɧ ɨɥɢɧɝɚɧ I-SМОI ɢɲɥɚɬɢɥɝɚɧ ДPХОssТs ОЭ КХ Қ99қ, Rouet et al 1994]. 

Ɇɟɝɚɧɭɤɥɟɚɡɥɚɪɧɢ ɤɟɧɝ ɬɚɧɢɛ ɨɥɢɲ ɠɨɣɥɚɪɢ (ɦɚɫɚɥɚɧ, I-SМОI ɭɱɭɧ Қ8 

ɬɚ ɧɭɤɥɟɨɬɢɞ), ԟɚɬɬɨ ɛɢɬɬɚ ɨɪɚɥɢԕɧɢ ɫɭɬɷɦɢɡɭɜɱɢɥɚɪ ɝɟɧɨɦɢɝɚ ɤɢɪɢɬɢɲɝɚ 

ɢɦɤɨɧ ɛɟɪɚɞɢ, ɛɭ ɦɚԕɫɚɞɥɢ ɦɨɞɢɮɢɤɚɰɢɹ ԕɢɥɢɲɧɢɧɝ ɚɠɪɚɥɦɚɫ ɲɚɪɬɢɞɢɪғ 

Ȼɢɪɨԕ, ɛɭɧɞɚɣ ɫɚɣɬɥɚɪ ɝɟɧɨɦɧɢɧɝ ɛɢɪ ɠɨɣɢɞɚ ɠɨɣɥɚɲɝɚɧ, ɛɨɲԕɚɱɚ 

ԕɢɥɢɛ ɚɣɬɝɚɧɞɚ ɝɟɧɟɬɢɤ ɦɨɞɢɮɢɤɚɰɢɹ ԕɚɟɪɞɚ ɛўɥɢɲɢɧɢ ɬɚɞԕɢԕɨɬɱɢ ɷɦɚɫ, 

ɮɟɪɦɟɧɬ ɚɧɢԕɥɚɞɢғ ɍɲɛɭ ɱɟɤɥɨɜɧɢ ɛɚɪɬɚɪɚɮ ɷɬɢɲ ɭɱɭɧ ɨɥɢɦɥɚɪ ɦɚԕɫɚɞɥɢ 

ɦɭɬɚɝɟɧɟɡ ёɪɞɚɦɢɞɚ ɦɟɝɚɧɭɤɥɟɚɡɚɥɚɪɧɢɧɝ ȾɇɄ ɛɢɥɚɧ ɛɨԑɥɚɣɞɢɝɚɧ ўɡɢɝɚ 

ɯɨɫɥɢɝɢɧɢ ўɡɝɚɪɬɢɪɢɲɝɚ ԟɚɪɚɤɚɬ ԕɢɥɢɲɞɢ ДSЦТЭС J ОЭ КХ қ006Жғ Ȼɢɪɨԕ, ɛɭ 

ɬɚɠɪɢɛɚɥɚɪ ȾɇɄɧɢ ɛɨԑɥɚɣɞɢɝɚɧ ɜɚ ɧɭɤɥɟɚɡɥɢ ɦɢɧɬɚԕɚɥɚɪɢ ёɧɦɚ-ёɧ, ɛɢɬɬɚ 

ɨԕɫɢɥ ɞɨɦɟɧɢɞɚ ɠɨɣɥɚɲɝɚɧ ɭɲɛɭ ɮɟɪɦɟɧɬɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɛɢɥɚɧ 

ɬўɫԕɢɧɥɢɤ ԕɢɥɞɢғ  

ɒɭɧɢɧɝ ɭɱɭɧ, ɦɟɝɚɧɭɤɥɟɚɡɥɚɪ ɤўɩɥɚɛ ɦɚԕɫɚɞɥɢ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɭɱɭɧ 

ɢɲɥɚɛ ɱɢԕɢɥɝɚɧɢɝɚ ԕɚɪɚɦɚɣ, ёɧɞɚɲɭɜ ɚɫɨɫɚɧ ɸԕɨɪɢ ɞɚɪɚɠɚɞɚɝɢ 

ɢɯɬɢɫɨɫɥɚɲɬɢɪɢɥɝɚɧ ɥɚɛɨɪɚɬɨɪɢɹɥɚɪ ɬɨɦɨɧɢɞɚɧ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɬɟɯɧɨɥɨɝɢɹ 

ɛўɥɢɛ ԕɨɥɞɢғ 

 Қ996 ɣɢɥɞɚ CСКЧНrКsОРКrКЧ ɜɚ ɭɧɢɧɝ ԟɚɦɤɚɫɛɥɚɪɢ FШФ-I ɩɚɪɱɚɥɚɧɢɲ 

ɞɨɦɟɧɢɝɚ ɛɨԑɥɚɧɝɚɧ ɛɢɪɢɧɱɢ ɰɢɧɤ ɛɚɪɦɨԕɥɢ ɝɢɛɪɢɞ ɪɟɫɬɪɢɤɰɢɹ ɮɟɪɦɟɧɬ-

ɥɚɪɢɧɢ ɬɚԕɞɢɦ ɷɬɞɢɥɚɪ ДKim et al 1996]. 

Ʉɟɣɢɧɱɚɥɢɤ, ɯɭɞɞɢ ɲɭ ɝɭɪɭԟ ɛɢɪɢɧɱɢ ɦɚɪɬɚ ɛɨɲԕɚɪɢɥɚɞɢɝɚɧ ɝɟɧɨɦɢɤ 

ɦɭԟɚɧɞɢɫɥɢɤ ɭɱɭɧ ɰɢɧɤ ɛɚɪɦɨԕɥɢ ɧɭɤɥɟɚɡɥɚɪɞɚɧ (ГFN) ɮɨɣɞɚɥɚɧɝɚɧ 

ДBТЛТФШЯК ОЭ КХ қ00Қ, қ00қЖғ Ўɲɚɧɞɚɧ ɛɟɪɢ ГFN ɥɚɪ ɧɚɮɚԕɚɬ ɬɭɪɥɢ ɯɢɥ 

ɞɚɫɬɭɪɥɚɪ ɭɱɭɧ ɠɭɞɚ ԕɭɥɚɣ ɝɟɧɨɦɢɤ ɦɭԟɚɧɞɢɫɥɢɤ ɜɨɫɢɬɚɥɚɪɢɝɚ ɚɣɥɚɧɞɢ, 

ɛɚɥɤɢ ɣўɧɚɥɬɢɪɢɥɝɚɧ ɝɟɧɨɦɧɢ ɬɚԟɪɢɪɥɚɲ ɛўɣɢɱɚ ɤɥɢɧɢɤ ɢɲɥɚɪɝɚ ԟɚɦ 

ɤɢɪɢɲɞɢ ДTОЛКs ОЭ КХ қ0Қ4Жғ Ȼɢɪɨԕ, (ГFN) ɞɢɡɚɣɧɢ ɦɭɪɚɤɤɚɛ ɜɚ ɤўɩ ɜɚԕɬ ɬɚɥɚɛ 

ԕɢɥɚɞɢɝɚɧ ɛўɥɢɛ ԕɨɥɦɨԕɞɚғ 
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Eғ МШХТ ɝɟɧɨɦɥɚɪɢ ɚɧɢԕ ɮɭɧɤɰɢɹɫɢ ɛўɥɦɚɝɚɧ ɬɚɤɪɨɪɥɚɧɚɞɢɝɚɧ ɤɟɬɦɚ-

ɤɟɬɥɢɤɥɚɪɧɢɧɝ ɭɸɲɝɚɧ ɬɭɡɢɥɦɚɥɚɪɢɧɢ ўɡ ɢɱɢɝɚ ɨɥɚɞɢ, ɤɟɣɢɧɱɚɥɢɤ ɭɥɚɪ 

ɛɨɲԕɚ ɤўɩɥɚɛ ɛɚɤɬɟɪɢɹɥɚɪɞɚ ԟɚɦ ɬɨɩɢɥɝɚɧ ДMШУТМК ОЭ КХ қ000Ж, ɛɭ ɤɨɧɫɟɪɜɚɬɢɜ 

(ɜɚ ɲɭ ɫɚɛɚɛɥɢ ɦɭԟɢɦ) ɮɭɧɤɰɢɹɧɢ ɤўɪɫɚɬɞɢғ ɍɲɛɭ ԑɚɥɚɬɢ ɝɟɧɟɬɢɤ 

ɷɥɟɦɟɧɬɥɚɪɧɢɧɝ ɛɚɤɬɟɪɢɹɥɚɪ ɝɟɧɨɦɢɞɚɝɢ ɚɠɨɣɢɛ ɮɭɧɤɰɢɹɫɢɧɢ ɚɧɢԕɥɚɲ ɜɚ 

ɢɫɛɨɬɥɚɲ ɭɱɭɧ ɬɭɪɥɢ ɥɚɛɨɪɚɬɨɪɢɹɥɚɪɞɚɧ ɤўɩɥɚɛ ɨɥɢɦɥɚɪɝɚ ɣɢɝɢɪɦɚ ɣɢɥ 

ɤɟɪɚɤ ɛўɥɞɢ ДBКrrКЧРШЮ  ОЭ КХ қ007Ж - ɛɚɤɬɟɪɢɹɥɚɪ ɦɨɫɥɚɲɭɜɱɚɧ ɢɦɦɭɧɢɬɟɬ 

ɬɢɡɢɦɢɝɚ ɷɝɚ, ɛɭ ɭɥɚɪɝɚ ɢɤɤɢɧɱɢ ɦɚɪɬɚ ɸԕɬɢɪɢɲɝɚ ɭɪɢɧɚёɬɝɚɧ ɜɢɪɭɫɥɚɪɧɢ 

(ɛɚɤɬɟɪɢɨɮɚɝɥɚɪɧɢ) ɬɚɧɢɛ, ɣўԕ ԕɢɥɢɲɝɚ ёɪɞɚɦ ɛɟɪɚɞɢғ Ȼɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪ 

ɜɢɪɭɫ ɝɟɧɨɦɢɧɢɧɝ ԕɢɫԕɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢɧɢ ўɡɥɚɪɢɧɢɧɝ ɝɟɧɨɦɢɝɚ 

ɤɢɪɢɬɢɲɚɞɢ (CRISPR ɦɢɧɬɚԕɚɫɢɞɚ) ɜɚ ɭɥɚɪɧɢ ɤɚɥɢɬ ɜɚ ԕɭɥɮ ɩɪɢɧɰɢɩɢ 

ёɪɞɚɦɢɞɚ ɮɚɝ ɝɟɧɨɦɢɧɢ ɬɚɧɢɣɞɢɝɚɧ ԕɢɫԕɚ ɤɨɦɩɥɟɦɟɧɬɚɪ ɊɇɄɥɚɪɧɢ ɫɢɧɬɟɡ 

ԕɢɥɢɲ ɭɱɭɧ ɲɚɛɥɨɧ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɲɚɞɢғ  

ɍɲɛɭ ɦɭԟɢɦ ɤɚɲɮɢёɬɞɚɧ ɫўɧɝ CRISPR/CКs ɧɢɧɝ ɦɟɯɚɧɢɡɦɢ ɜɚ ɦɭԟɢɦ 

ɷɥɟɦɟɧɬɥɚɪɢ ɬɚɜɫɢɮɥɚɧɞɢ ДGКrЧОКЮ ОЭ КХ қ0Қ0Ҳ DОХЭМСОЯК ОЭ КХғ қ0ҚҚЖ, 

ɲɭɧɢɧɝɞɟɤ ɬɢɡɢɦ ɬɭɪɥɢ ɛɚɤɬɟɪɢɹɥɚɪ ўɪɬɚɫɢɞɚ ўɬɤɚɡɢɥɢɲɢ ɦɭɦɤɢɧɥɢɝɢ 

ɤўɪɫɚɬɢɥɞɢ ДSКprКЧКЮsФКs ОЭ КХғ қ0ҚҚЖғ  

 CRISPR-CКs9 ДJТЧОФ ОЭ КХ қ0ҚқЖ, ɧɢɧɝ ɊɇɄ-ɣўɧɚɥɬɢɪɢɥɝɚɧ ȾɇɄ ɧɢɧɝ 

ɷɧɞɨɧɭɤɥɟɚɡɚ ɮɚɨɥɥɢɝɢ ɬɚɫɞɢԕɥɚɧɝɚɧɞɚɧ ɤўɩ ўɬɦɚɣ, ɭɧɢɧɝ ɩɨɬɟɧɰɢɚɥɢ 

ɛɭɬɭɧɥɚɣ ɹɧɝɢ ɬɭɪɞɚɝɢ ɦɭԟɚɧɞɢɫɥɢɤ ɧɭɤɥɟɚɡɚɥɚɪɢ ɫɢɮɚɬɢɞɚ ɬɭɪɥɢ ɝɭɪɭԟɥɚɪ 

ɬɨɦɨɧɢɞɚɧ ɧɚɦɨɣɢɲ ɷɬɢɥɞɢ ДMКХТ ОЭ КХғ  2013]. 

ȽȿɇɈɆ ɌȺԞɊɂɊɅȺɒɇɂɇȽ ɉɈɌȿɇɐɂȺɅ ɂɒɅȺɌɂɅɂɒ 

ɋɈԞȺɅȺɊɂ: 

 Ƚɟɧ ɧɨɤɚɭɬɢ (ўԕɢɲ ɞɨɢɪɚɫɢɧɢɧɝ ɨɱɢԕ ɠɨɣ ɚɥɦɚɲɢɲɢ)    Ȼɭɬɭɧ 

ɝɟɧɥɚɪɧɢ ёɤɢ ɝɟɧɧɢɧɝ ɚɣɪɢɦ ԕɢɫɦɥɚɪɢɧɢ (ɦɚɫɚɥɚɧ, ɷɤɡɨɧɥɚɪ) ɨɥɢɛ ɬɚɲɥɚɲ  

 ɘԕɨɪɢ ɚɧɢԕɥɢɤɞɚɝɢ ɝɟɧɥɚɪɧɢ ɬɢɤɥɚɲ ("ɝɟɧ ɠɚɪɪɨԟɥɢɝɢ") 

 Ɇɭɬɚɰɢɹɥɚɪɧɢ ɬɭɡɚɬɢɲ (ɦɚɫɚɥɚɧ, ɛɢɬɬɚ ɧɭɤɥɟɨɬɢɞ ɩɨɥɢɦɨɪɮɢɡɦɢ - 

SNP) Ⱥɣɪɢɦ ɧɭɤɥɟɨɬɢɞɥɚɪɧɢ ɬɚԟɪɢɪɥɚɲ ɏɪɨɦɨɫɨɦɚ ɬɪɚɧɫɥɨɤɚɰɢɹɥɚɪɢɧɢ 

ɤɢɪɢɬɢɲ  

ȽȿɇɈɆ ɌȺԞɊɂɊɂ ɍɑɍɇ ɌȺɅȺȻ ԔɂɅɂɇȺȾɂȽȺɇ ɗɅȿɆȿɇɌɅȺɊ: 
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- ɹɪɚɬɢɥɝɚɧ ɮɟɪɦɟɧɬ (ɧɭɤɥɟɚɡ, ɧɢɤɚɡɚ, ɞɟɚɦɢɧɚɡɚ) 

- ɰɢɧɤ ɛɚɪɦɨԕɥɢ ɧɭɤɥɟɚɡ 

- TAL ɷɮɮɟɤɬɨɪɢɝɚ ɚɫɨɫɥɚɧɝɚɧ ɮɟɪɦɟɧɬɥɚɪ  

- CRISPR/Cas ɚɫɨɫɢɞɚɝɢ ɮɟɪɦɟɧɬɥɚɪ 

ȽȿɇɈɆ ɌȺԞɊɂɊɂȾȺ ɂɒɌɂɊɈɄ ɗɌȺȾɂȽȺɇ ԞɍɀȺɃɊȺ ɂɑɂ 

ɃЎɅɅȺɊɂ: 

Ȼɢɪ ɡɚɧɠɢɪɥɢ ɭɡɢɥɢɲɧɢ ɬɚɴɦɢɪɥɚɲ  

Ɉɯɢɪɥɚɪɧɢɧɝ ɝɨɦɨɥɨɝ ɛўɥɦɚɝɚɧ ԕўɲɢɥɢɲ  

ɝɨɦɨɥɨɝɢɤ ɪɟɤɨɦɛɢɧɚɰɢɹ 

ɂɤɤɢ ԕɚɬɨɪɥɢ ɭɡɢɥɢɲɥɚɪɧɢ ɬɚɴɦɢɪɥɚɲ  

ɝɨɦɨɥɨɝ ɪɟɤɨɦɛɢɧɚɰɢɹ  

ɐɢɬɨɡɢɧɧɢ ɞɟɚɦɢɧɥɚɲ  

ɢɧɞɢɜɢɞɭɚɥ ɧɭɤɥɟɨɬɢɞɥɚɪɧɢ ɤɟɫɢɲ / ɚɥɦɚɲɬɢɪɢɲ ɛɢɥɚɧ ɬɚɴɦɢɪɥɚɲ 

ɋўɧɝɝɢ ɛɢɪ ɧɟɱɚ ɣɢɥɥɚɪ ɢɱɢɞɚ ɝɟɧɨɦɥɚɪɧɢ ɬɚԟɪɢɪɥɚɲ ɭɱɭɧ  

- Zinc Finger (Ɋɭɯ ɛɚɪɦɨԕɥɚɪɢ)  

- TALEN (Transcription Activator Like Effector Nucleases)  

- CRISPR/CКs9 (ɢɧɝɥɢɡɱɚ CRISPR - Clustered Regularly Interspaced Short 

Palindromic Repeats,  

 ўɡɛɟɤ ɬɢɥɢɞɚ - ɦɭɧɬɚɡɚɦ ɝɭɪɭɯɥɚɪɞɚ ɠɨɣɥɚɲɝɚɧ ԕɢɫԕɚ ɩɚɥɢɧɞɪɨɦɢɤ 

ɬɚɤɪɨɪɥɚɪ) ɤɚɛɢ ɹɧɝɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɜɭɠɭɞɝɚ ɤɟɥɞɢғ  

ȿɜɪɨɩɚ, Ɉɫɢё, ȺԔɒ ԟɚɦɞɚ Ⱥɜɫɬɪɚɥɢɹ ɞɚɜɥɚɬɥɚɪɢɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ 

ɦɚɪɤɚɡɥɚɪɢ ɫɨɧɢ ɣɢɥɞɚɧ-ɣɢɥɝɚ ɤўɩɚɣɢɛ ɛɨɪɦɨԕɞɚғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛўɣɢɱɚ 

ɞɚɜɥɚɬ, ɚɤɚɞɟɦɢɤ ԟɚɦɞɚ ɬɚɴɥɢɦ ɦɚɪɤɚɡɥɚɪɢ ɛɢɥɚɧ ɛɢɪ ԕɚɬɨɪɞɚ ɫўɧɝɝɢ 

ɣɢɥɥɚɪɞɚ ɫɨԟɚɞɚ ɨɥɢɧɝɚɧ ɬɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɞɚɧ ɬɢɠɨɪɚɬ ɦɚԕɫɚɞɢɞɚ 

ɮɨɣɞɚɥɚɧɢɲɝɚ  ɣўɧɚɥɬɢɪɢɥɝɚɧ ɫɟɡɢɥɚɪɥɢ ɞɚɪɚɠɚɞɚɝɢ ɬɚɲɤɢɥɨɬ ɜɚ ɥɨɣɢԟɚɥɚɪ 

ɸɡɚɝɚ ɤɟɥɞɢ (3-ɪɚɫɦ)ғ Ȼɭ ɷɧɝ ɚɜɜɚɥɨ ɝɟɧɨɦɥɚɪɧɢɧɝ, ɲɭɧɢɧɝɞɟɤ ɨɞɚɦ 

ɝɟɧɨɦɢɧɢɧɝ ɫɬɪɭɤɬɭɪɚɜɢɣ, ɮɭɧɤɰɢɨɧɚɥ ԟɚɦɞɚ ԕɢёɫɢɣ ɬɚԟɥɢɥɢ ɛўɣɢɱɚ 

ɮɚɨɥɢɹɬ ɸɪɢɬɭɜɱɢ ɬɚɲɤɢɥɨɬɥɚɪɞɢɪғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɫɨԟɚɫɢ ɛўɣɢɱɚ 

ɹɪɚɬɢɥɝɚɧ ɭɫɭɥɥɚɪɧɢ ԕўɥɥɚɲ ɛɢɥɚɧ ɛɢɪɝɚ ɚɦɚɥɢɣ ɦɭɚɦɦɨɥɚɪɧɢ ɟɱɢɲ ɣўɥɢɞɚ, 

ɯɭɫɭɫɚɧ ɮɚɪɦɨɤɨɥɨɝɢɹɞɚ ɬɟɯɧɢɤ ԟɚɦɞɚ ɞɚɫɬɭɪɢɣ ɛɚɡɚɥɚɪ ɠɚɞɚɥ ɫɭɪɚɬɞɚ 
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ɪɢɜɨɠɥɚɧɢɛ ɛɨɪɦɨԕɞɚғ Ȼɭɧɞɚɣ ɦɭɚɦɦɨɥɚɪɧɢ ɛɚɪɬɚɪɚɮ ɷɬɢɲɞɚ ɞɚɫɬɭɪɢɣ 

ɬɚɴɦɢɧɨɬ ɫɚɧɨɚɬɢ ԟɚɦ ɬɚɤɨɦɢɥɥɚɲɢɛ ɛɨɪɦɨԕɞɚғ   

 

3-ɪɚɫɦғ Ȼɢɨɢɧɮɪɦɚɬɢɤɚ ɫɟɪɜɢɫ ɦɚɪɤɚɡɥɚɪɢ ɜɚ ɪɟɫɭɪɫɥɚɪɢ 

Ɇɚɦɥɚɤɚɬɢɦɢɡɞɚ ɝɟɧɨɦɢɤɚ ɜɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɥɚɪɢɧɢɧɝ 

ɪɢɜɨɠɥɚɧɢɲɢɝɚ ԕɚɪɚɬɢɥɚёɬɝɚɧ ɚɥɨԟɢɞɚ ɷɴɬɢɛɨɪ ɬɭɮɚɣɥɢ ɞɭɧё ɮɚɧɢɞɚ ўɡ 

ўɪɧɢɝɚ ɷɝɚ ɧɭɮɭɡɥɢ ɢɥɦɢɣ ɦɚɤɬɚɛ ɜɚ ɦɭԟɢɬ ɲɚɤɥɥɚɧɬɢɪɢɥɞɢ, ɡɚɦɨɧɚɜɢɣ 

ɥɚɛɨɪɚɬɨɪɢɹɥɚɪ ɬɚɲɤɢɥ ɷɬɢɥɢɛ, ɤɟɧɝ ɦɢԕёɫɞɚ ɯɚɥԕɚɪɨ ɢɥɦɢɣ ɚɥɨԕɚɥɚɪ ɣўɥɝɚ 

ԕўɣɢɥɞɢғ1  ɏɭɫɭɫɚɧ Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ Ɏɚɧɥɚɪ ɚɤɚɞɟɦɢɹɫɢ Ƚɟɧɨɦɢɤɚ 

ɜɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɦɚɪɤɚɡɢɞɚ ɫɨԟɚɞɚ ɚɧɱɚɝɢɧɚ ɦɭɜɚɮɮɚԕɢɹɬɥɢ ɞɚɫɬɭɪɥɚɪ 

ɚɦɚɥɝɚ ɨɲɢɪɢɥɞɢғ Ɇɚɪɤɚɡɞɚ ɟɬɚɤɱɢ ԟɨɪɢɠɢɣ ɢɥɦɢɣ ɦɚɪɤɚɡ ɬɚɠɪɢɛɚɥɚɪɢɝɚ 

ɷɝɚ, ɛɢɨɢɧɮɨɪɦɚɰɢɨɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɛўɣɢɱɚ ɛɢɥɢɦ ɜɚ ɤўɧɢɤɦɚɥɚɪɧɢ ɩɭɯɬɚ 

ɷɝɚɥɥɚɝɚɧ ɢɥɦɢɣ ɯɨɞɢɦɥɚɪɧɢɧɝ ɮɚɨɥɢɹɬ ɨɥɢɛ ɛɨɪɢɲɢ ɜɚ ɲɭɥɚɪ ԟɢɫɨɛɝɚ 

ɨɥɢɧɝɚɧ ԟɨɥɞɚ ɦɚɪɤɚɡɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɥɚɛɨɪɚɬɨɪɢɹɫɢɧɢɧɝ ɬɚɲɤɢɥ 

ɷɬɢɥɝɚɧɥɢɝɢ  ɛɭɧɝɚ ɹԕԕɨɥ ɦɢɫɨɥ ɛўɥɚ ɨɥɚɞɢғ Ɇɚɪɤɚɡ ɢɥɦɢɣ ɠɚɦɨɚɫɢ 

ԟɚɧɭɡɝɚɱɚ ɧɨɚɧɢԕ ɛўɥɝɚɧ ԑўɡɚ ɝɟɧɨɦɢɞɚɝɢ ɪɟɤɨɦɛɢɧɚɰɢɨɧ ɛɥɨɤɥɚɪ (ɹɴɧɢ, 

ɚɜɥɨɞɞɚɧ-ɚɜɥɨɞɝɚ ɤўɱɢɛ ўɬɚɞɢɝɚɧ ɝɟɧ ɚɥɥɟɥɥɚɪɢ ɬўɩɥɚɦɢ) ўɥɱɚɦɥɚɪɢɧɢ 

                                                           
1 Marketa Zvelebil, Jeremy O. Baum // Understanding Bioinformatics, Garland Science 2007.  798 pages 
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ɬɨɩɢɛ, ɡɚɦɨɧɚɜɢɣ ɬɟɡɤɨɪ “ɚɫɫɨɰɢɚɬɢɜ ɤɚɪɬɚɥɚɲɬɢɪɢɲ” ɭɫɭɥɢɧɢ ɤɚɲɮ ɷɬɞɢғ 

ɇɚɬɢɠɚɞɚ ԑўɡɚ ɝɟɧɨɦɢɞɚɝɢ ɝɟɧɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲɧɢɧɝ ɹɧɝɢ ɢɦɤɨɧɢɹɬɥɚɪɢ 

ɨɱɢɥɢɛ, ԑўɡɚɞɚ ɡɚɦɨɧɚɜɢɣ ɦɚɪɤɟɪɥɚɪɝɚ ɚɫɨɫɥɚɧɝɚɧ ɫɟɥɟɤɰɢɹ ɭɫɭɥɥɚɪɢ ɢɲɥɚɛ 

ɱɢԕɢɥɞɢғ  

Ƚɟɧ-ɧɨɤɚɭɬ ёɤɢ ɊɇɄ ɢɧɬɟɪɮɟɪɟɧɰɢɹɫɢ ɦɨɥɟɤɭɥɹɪ ɝɟɧɟɬɢɤɚ ɜɚ 

ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɭɫɭɥɥɚɪɢ ɦɚԟɫɭɥɢ ɛўɥɢɛ, ɨɪɝɚɧɢɡɦɧɢɧɝ ɛɟɥɝɢɥɚɧɝɚɧ 

ɝɟɧɥɚɪɢ ɮɚɨɥɥɢɝɢɧɢ ɬўɯɬɚɬɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢғ ɒɭ ɬɭɮɚɣɥɢ ɝɟɧɥɚɪɢ 

“ўɱɢɪɢɥɝɚɧ” (ɧɨɤɚɭɬ ԕɢɥɢɧɝɚɧ) ɨɪɝɚɧɢɡɦ ɜɭɠɭɞɝɚ ɤɟɥɚɞɢғ Ȼɭ ɧɭɤɥɟɨɬɢɞ 

ɤɟɬɦɚ-ɤɟɬɥɢɝɢ ɦɚɴɥɭɦ ɛўɥɝɚɧ ɝɟɧɥɚɪɧɢɧɝ ɮɭɧɤɰɢɹɫɢɧɢ ɚɧɢԕɥɚɲɝɚ ёɪɞɚɦ 

ɛɟɪɚɞɢғ ɇɨɤɚɭɬ ԕɢɥɢɧɝɚɧ ɜɚ ɧɨɪɦɚɥ ɨɪɝɚɧɢɡɦ ɧɚɦɭɧɚɥɚɪɢ ɨɪɚɫɢɞɚɝɢ ɮɚɪԕɥɚɪ, 

ўɪɝɚɧɢɥɚёɬɝɚɧ ɝɟɧ ɮɭɧɤɰɢɹɫɢɧɢ ɤўɪɫɚɬɢɛ ɛɟɪɚɞɢғ Ԕɢɲɥɨԕ ɯўɠɚɥɢɝɢ 

ɷɤɢɧɥɚɪɢɧɢɧɝ ɛɢɨɥɨɝɢɤ ɤўɪɫɚɬɤɢɱɥɚɪɢ – ԟɨɫɢɥɞɨɪɥɢɤ, ɷɪɬɚɩɢɲɚɪɥɢɤ, 

ɡɚɪɚɪɤɭɧɚɧɞɚ ɜɚ ԟɚɲɚɪɨɬɥɚɪɝɚ ɱɢɞɚɦɥɢɥɢɤɧɢɧɝ ɧɚɦɨёɧ ɛўɥɢɲɢɞɚ ɢɲɬɢɪɨɤ 

ɷɬɭɜɱɢ ɝɟɧɧɢɧɝ ɬɚɪɤɢɛɢ ɜɚ ɮɭɧɤɰɢɹɫɢ ɚɧɢԕɥɚɧɝɚɧɞɚɧ ɫўɧɝ ɦɚԕɫɚɞɝɚ ɦɭɜɨɮɢԕ 

ɪɚɜɢɲɞɚ ɭɲɛɭ ɝɟɧ ɮɚɨɥɢɹɬɢɧɢ ɤɭɱɚɣɬɢɪɢɲ ёɤɢ ɚɤɫɢɧɱɚ ɭɧɢ ɬўɯɬɚɬɢɲ 

ɦɭɦɤɢɧғ Ɇɚɪɤɚɡ ɨɥɢɦɥɚɪɢ ɷɪɢɲɝɚɧ ɷɧɝ ɫўɧɝɝɢ ɸɬɭԕɥɚɪɞɚɧ ɛɢɪɢ – ɛɭ ɭɥɚɪ 

ɬɨɦɨɧɢɞɚɧ ԑўɡɚ ɭɱɭɧ ɹɪɚɬɢɥɝɚɧ ɞɭɧёɞɚɝɢ ɢɥɤ ɝɟɧ-ɧɨɤɚɭɬ ɬɟɯɧɨɥɨɝɢɹɫɢɞɢɪғ 

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 
Қғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɧɢɦɚ? 

қғ Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛўɥɢɦɥɚɪɢɧɢ ɚɣɬɢɛ ɛɟɪɢɧɝ? 

3ғ Ƚɟɧɨɦɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲ ɞɟɝɚɧɞɚ ɧɢɦɚɥɚɪ ɬɭɲɭɧɢɥɚɞɢ? 

4. Ўɡɛɟɤɢɫɬɨɧɞɚ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ ɮɚɧɢɧɢɧɝ ɪɢɜɨɠɥɚɧɢɲ ԟɨɥɚɬɢ?   

 

Ɏɨɣɞɚɥɚɧɢɥɚɞɢɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 

1. Ʌɟɫɤ ȺғɆғ ȼɜɟɞɟɧɢɟ ɜ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ /IЧЭrШНЮМЭТШЧ ЭШ BТШТЧПШrЦКЭТМs / 
ɩɟɪғ ɫ ɚɧɝɥғ ɩɨɞ ɪɟɞғ ȺғȺғɆɢɪɨɧɨɜɚ, ȼғ Ʉғ ɒɜɹɞɚɫɚғ - Ɇғ: ȻɂɇɈɆғ Ʌɚɛғ 
ɡɧɚɧɢɣ, қ009ғ - 3Қ8, ДқЖ ɫғ : ɰɜғ ɢɥ, ɪɢɫғ 

2. ɋɟɬɭɛɚɥ ɀғ, Ɇɟɣɞɚɧɢɫ ɀғ ȼɜɟɞɟɧɢɟ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ 

ɛɢɨɥɨɝɢɸ / Introduction to Computational Molecular Biology / ɩɟɪ. ɫ ɚɧɝɥ. Ⱥ. Ⱥ. 

ɑɭɦɢɱɤɢɧɚ; ɩɨɞ ɪɟɞ. Ⱥғ Ⱥғ Ɇɢɪɨɧɨɜɚғ - Ɇғ Ҳ ɂɠɟɜɫɤ : Ɋɟɝɭɥɹɪғ ɢ ɯɚɨɬғ 
ɞɢɧɚɦɢɤɚ: ɇɂɐ "Ɋɟɝɭɥɹɪɧɚɹ ɢ ɯɚɨɬɢɱɟɫɤɚɹ ɞɢɧɚɦɢɤɚ", ɂɧ-ɬ ɤɨɦɩɶɸɬɟɪғ 
ɢɫɫɥɟɞғ, қ007ғ - 4қ0 ɫғ  

3. David W. Mount, Bioinformatics: Sequence and Genome Analysis, Cold 

Spring Harbor Laboratory Press, 2001  
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4. Xiong Z.J. // Essential Bioinformatics, Cambridge University Press 2006, 

362 pages. 

5. Marketa Zvelebil, Jeremy O. Baum // Understanding Bioinformatics, 

Garland Science 2007.  798 pages 
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IVғ ȺɆȺɅɂɃ ɆȺɒԐɍɅɈɌɅȺɊ ɆȺɌȿɊɂȺɅɅȺɊɂ  
 

1-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:  
Ƚɟɧɨɦ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 

(GОnoЦОs SОrЯОr, ProtОoЦО AnКХвsТs, EnsОЦЛХ) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 
Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ- 

ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (UnТProtKB/SаТss-Prot, GOA, ENZYME) 

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲ 

     ɂɲɞɚɧ ɦɚԕɫɚɞ: Ƚɟɧɨɦ ɦɭԟɚɧɞɢɫɥɢɝɢɞɚ TALEN ɜɚ CRISPR/CКs 
ԕўɥɥɚɧɢɥɢɲɢғ ɇɭɤɥɟɨɬɢɞ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (EMBL, 
DDBJ, NCBI, UniGene, STACK, EMBL-SVA) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 

Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ ɤɟɥɬɢɪɢɥɝɚɧ 
ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ ɥɨɡɢɦғ 

ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 
1-ɜɚɡɢɮɚғ ɇɭɤɥɟɨɬɢɞ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (EMBL, 

DDBJ, NCBI, UniGene, STACK, EMBL-SVA) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 
Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (GОЧШЦОs SОrЯОr, PrШЭОШЦО AЧКХвsТs, EЧsОЦЛХ) 
ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 
ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 
(UniProtKB/Swiss-PrШЭ, GOA, ENГВME) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ NCBI 
ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ BLAST ɬɚԟɥɢɥɢ ɜɚ UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɛ ɝɟɧɥɚɪɧɢ ɚɧɨɬɚɰɢɹ ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲғ 

Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ 
ɥɨɡɢɦғ 

 

ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 
1-ɜɚɡɢɮɚғ 1-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ ɧɚɬɢɠɚɫɢɞɚ ɚɧɢԕɥɚɧɝɚɧ QTL 

ɦɚɪɤɟɪɢɧɢɧɝ GғСТrsЮЭЮЦ ԑўɡɚ ɬɭɪɢ ɬўɥɢԕ ɝɟɧɨɦɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ In silico PCR 

ɚɥɝɨɪɢɬɦɢ ɛɢɥɚɧ UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɞɚ ɬɟɝɢɲɥɢ ȾɇɄ ɤɟɬɦɚ-ɤɟɬɥɢɝɢɧɢ 
ɚɧɢԕɥɚɧɝ. 
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2-ɜɚɡɢɮɚ.  IЧ sТХТМШ PCR ɦɚԟɫɭɥɨɬɢɞɚɧ ɨɥɢɧɝɚɧ ȾɇɄ ɤɟɬɦɚ-ɤɟɬɥɢɝɢɧɢ 
NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɸɤɥɚɧɝ. 
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3-ɜɚɡɢɮɚғ  NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɸɤɥɚɧɝɚɧ ȾɇɄ ɤɟɬɦɚ-

ɤɟɬɥɢɝɢɧɢ ɬɚԟɥɢɥ ԕɢɥɢɲ ɭɱɭɧ BLAST ɬɭɝɦɚɫɢɧɢ ɛɨɫɢɧɝ. 

 

 
 

4-ɜɚɡɢɮɚғ  Ԕɢɞɢɪɭɜ ɧɚɬɢɠɚɫɢɞɚ ɬɨɩɢɥɝɚɧ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɧɢ ɛɢɪɦɚ-

ɛɢɪ ɬɚԟɥɢɥ ԕɢɥɢɧɝ. 
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5-ɜɚɡɢɮɚғ Ɍɟɝɢɲɥɢ (ɦɨɫ ɤɟɥɭɜɱɢ) ɝɟɧ/ɨԕɫɢɥ ёɤɢ ɥɨɤɭɫ ɤɟɬɦɚ-

ɤɟɬɥɢɤɥɚɪɢɧɢ UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɞɚ ԟɚɦ ɬɚԟɥɢɥ ԕɢɥɢɛ ɤўɪɢɧɝ. 
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ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

1. Ɇɚɴɥɭɦɬɨɥɚɪ ɛɚɡɚɫɢ ԟɚԕɢɞɚ ɧɢɦɚɥɚɪɧɢ ɛɢɥɚɫɢɡ? 

2. ɇɭɤɥɟɨɬɢɞ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɦɢɫɨɥɥɚɪ 
ɤɟɥɬɢɪɢɧɝ? 

3. Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɦɢɫɨɥɥɚɪ ɤɟɥɬɢɪɢɧɝ? 

4. Ƚɟɧɥɚɪ/ɨԕɫɢɥɥɚɪɧɢ ɚɧɨɬɚɰɢɹ ԕɢɥɢɲɞɚ ԕɚɧɞɚɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤ 
ɞɚɫɬɭɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ? 

2. BLAST ɬɚԟɥɢɥɢ ԟɚԕɢɞɚ ɬɭɲɭɧɱɚɧɝɢɡ ɛɨɪɦɢ? 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ:  
1. Altschul, S.F., Gish, W., Miller, W., Myers, E.W. & Lipman, D.J. (1990) 

"Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed 

2. Gish, W. & States, D.J. (1993) "Identification of protein coding regions by 

database similarity search." Nature Genet. 3:266-272. PubMed 

3. Madden, T.L., Tatusov, R.L. & Zhang, J. (1996) "Applications of network 

BLAST server" Meth. Enzymol. 266:131-141. PubMed 

4. AХЭsМСЮХ, SғFғ, MКННОЧ, TғLғ, SМСтППОr, AғAғ, ГСКЧР, Jғ, ГСКЧР, Гғ, MТХХОr, 
W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new generation of 

protein database search programs." Nucleic Acids Res. 25:3389-3402. PubMed 

5. Zhang Z., Schwartz S., Wagner L., & Miller W. (2000), "A greedy 

algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14. 

PubMed 

6. Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network BLAST 

application for interactive or automated sequence analysis and annotation." 

Genome Res. 7:649-656. PubMed 

7. Morgulis A., Coulouris G., Raytselis Y., Madden T.L., Agarwala R., & 

SМСтППОr AғAғ (2008) "Database indexing for production MegaBLAST searches." 

Bioinformatics 15:1757-1764. PubMed 
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8. Camacho C., Coulouris G., Avagyan V., Ma N., Papadopoulos J., Bealer 

K., & Madden T.L. (2008) "BLAST+: architecture and applications." BMC 

Bioinformatics 10:421. PubMed 

9. Okonechnikov K., Golosova O., Fursov M., the UGENE team. // Unipro 

UGENE: a unified bioinformatics toolkit. Vol. 28 no. 8 2012, pages 1166–1167 

doi:10.1093/bioinformatics/bts091 

 

 

2-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ 
 

Ƚɟɧɨɦ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (GОnoЦОs SОrЯОr, Proteome Analysis, Ensembl) 

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ 
ɛɚɡɚɫɢ ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ 

(UniProtKB/Swiss-Prot, GOA, ENZYME)  

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 
ɂɲɞɚɧ ɦɚԕɫɚɞ: Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (GОЧШmes Server, Proteome 

AЧКХвsТs, EЧsОЦЛХ) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ 
ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ 

ɛɚɡɚɫɢ (UЧТPrШЭKB/SаТss-Prot, GOA, ENZYME)  

ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ 
Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ ɤɟɥɬɢɪɢɥɝɚɧ 

ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ ɥɨɡɢɦғ 
ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 

1-ɜɚɡɢɮɚғ Ƚɟɧɨɦ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ (GОЧШЦОs SОrЯОr, PrШЭОШЦО AЧКХвsТs, 
EЧsОЦЛХ) ɪɟɫɭɪɫɥɚɪɢ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ  

Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ 
ɤɟɥɬɢɪɢɥɝɚɧ ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ 
ɥɨɡɢɦғ 

 

ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 
2-ɜɚɡɢɮɚғ Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚɦɞɚ ɚɦɢɧɨɤɢɫɥɨɬɚ 

ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪɢ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɧɢ (UniProtKB/Swiss-Prot, GOA, 

ENZYME)  ўɪɝɚɧɢɲғ 
 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

1. Ɇɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚԕɢɞɚ ɧɢɦɚɥɚɪɧɢ ɛɢɥɚɫɢɡ? 

2. ɇɭɤɥɟɨɬɢɞ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɦɢɫɨɥɥɚɪ 
ɤɟɥɬɢɪɢɧɝ? 

3. Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɦɢɫɨɥɥɚɪ ɤɟɥɬɢɪɢɧɝ? 

4. Ƚɟɧɥɚɪ/ɨԕɫɢɥɥɚɪɧɢ ɚɧɨɬɚɰɢɹ ԕɢɥɢɲɞɚ ԕɚɧɞɚɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤ 
ɞɚɫɬɭɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ? 

3. BLAST ɬɚԟɥɢɥɢ ԟɚԕɢɞɚ ɬɭɲɭɧɱɚɧɝɢɡ ɛɨɪɦɢ? 
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Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ:  
10. Altschul, S.F., Gish, W., Miller, W., Myers, E.W. & Lipman, D.J. 

(1990) "Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed 

11. Gish, W. & States, D.J. (1993) "Identification of protein coding 

regions by database similarity search." Nature Genet. 3:266-272. PubMed 

12. Madden, T.L., Tatusov, R.L. & Zhang, J. (1996) "Applications of 

network BLAST server" Meth. Enzymol. 266:131-141. PubMed 

13. AltscСЮХ, SғFғ, MКННОЧ, TғLғ, SМСтППОr, AғAғ, ГСКЧР, Jғ, ГСКЧР, Гғ, 
Miller, W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new 

generation of protein database search programs." Nucleic Acids Res. 25:3389-

3402. PubMed 

14. Zhang Z., Schwartz S., Wagner L., & Miller W. (2000), "A greedy 

algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14. 

PubMed 

15. Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network 

BLAST application for interactive or automated sequence analysis and 

annotation." Genome Res. 7:649-656. PubMed 
 

 

3-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ 
 

NCBI ɦɚъɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, BLAST ɬɚԟɥɢɥɢ ɜɚ UРОnО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ 
ɬɚъɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, ɝɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲ. 

 

ɂɲɞɚɧ ɦɚԕɫɚɞ: NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, BLAST ɬɚԟɥɢɥɢ ɜɚ UРОЧО ҚғқҚғ0 
ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɛ, ɝɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲɧɢ ўɪɝɚɧɢɲ. 

 

Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ ɤɟɥɬɢɪɢɥɝɚɧ 
ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ ɥɨɡɢɦғ 

ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 
1-ɜɚɡɢɮɚғ NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ, BLAST ɬɚԟɥɢɥɢ ɜɚ UРОne 1.21.0 

ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲғ  
Ɇɚɫɚɥɚɧɢɧɝ ԕўɣɢɥɢɲɢ: Ɍɢɧɝɥɨɜɱɢ ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬɞɚ 

ɤɟɥɬɢɪɢɥɝɚɧ ɜɚɡɢɮɚɥɚɪɧɢ ɛɚɠɚɪɢɲɢ, ɬɚԟɥɢɥ ԕɢɥɢɲɢ ɜɚ ɧɚɬɢɠɚ ɨɥɢɲɢ 
ɥɨɡɢɦғ 

 

ɂɲɧɢ ɛɚɠɚɪɢɲ ɭɱɭɧ ɧɚɦɭɧɚғ 
2-ɜɚɡɢɮɚғ Ƚɟɧɥɚɪɧɢ ɚɧɧɨɬɚɰɢɹ ԕɢɥɢɲ ɛɢɥɚɧ ɬɚɧɢɲɢɲғ  

 

 

ɇɚɡɨɪɚɬ ɫɚɜɨɥɥɚɪɢ: 

1. NCBI ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢ ԟɚԕɢɞɚ ɧɢɦɚɥɚɪɧɢ ɛɢɥɚɫɢɡ? 

2. BLAST ɬɚԟɥɢɥɢ ɜɚ UРОЧО ҚғқҚғ0 ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬɢ ɛɚɡɚɫɢɝɚ 
ɦɢɫɨɥɥɚɪ ɤɟɥɬɢɪɢɧɝ? 

3. Ɉԕɫɢɥ ɤɟɬɦɚ-ɤɟɬɥɢɤɥɚɪ ɦɚɴɥɭɦɨɬɥɚɪ ɛɚɡɚɫɢɝɚ ɦɢɫɨɥɥɚɪ ɤɟɥɬɢɪɢɧɝ? 
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4. Ƚɟɧɥɚɪ/ɨԕɫɢɥɥɚɪɧɢ ɚɧɨɬɚɰɢɹ ԕɢɥɢɲɞɚ ԕɚɧɞɚɣ ɛɢɨɢɧɮɨɪɦɚɬɢɤ 
ɞɚɫɬɭɪɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ? 

4. BLAST ɬɚԟɥɢɥɢ ԟɚԕɢɞɚ ɬɭɲɭɧɱɚɧɝɢɡ ɛɨɪɦɢ? 

 

Ɏɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ:  

16. Altschul, S.F., Gish, W., Miller, W., Myers, E.W. & Lipman, D.J. 

(1990) "Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed 

17. Gish, W. & States, D.J. (1993) "Identification of protein coding 

regions by database similarity search." Nature Genet. 3:266-272. PubMed 

18. Madden, T.L., Tatusov, R.L. & Zhang, J. (1996) "Applications of 

network BLAST server" Meth. Enzymol. 266:131-141. PubMed 

19. Altschul, S.F., MКННОЧ, TғLғ, SМСтППОr, AғAғ, ГСКЧР, Jғ, ГСКЧР, Гғ, 
Miller, W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new 

generation of protein database search programs." Nucleic Acids Res. 25:3389-

3402. PubMed 

20. Zhang Z., Schwartz S., Wagner L., & Miller W. (2000), "A greedy 

algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14. 
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V. ɄȿɃɋɅȺɊ ȻȺɇɄɂ 

 

1-ɤɟɣɫ. Ȼɢɪɨɧ ɛɢɪ ɛɟɥɝɢɝɚ ɝɟɧɟɬɢɤ ɛɢɪɢɤɤɚɧ ɦɢԕɞɨɪɢɣ ɛɟɥɝɢɥɚɪ 
ɥɨɤɭɫɥɚɪɢ (QTL) ɥɚɪɧɢ ɚɧɢԕɥɚɧɝғ 

 

 

 

2-ɤɟɣɫ. Ȼɢɪɨɧ ɛɢɪ ɛɟɥɝɢɝɚ ɝɟɧɟɬɢɤ ɛɢɪɢɤɤɚɧ ɦɢԕɞɨɪɢɣ ɛɟɥɝɢɥɚɪ 
ɥɨɤɭɫɥɚɪɢ (QTL) ɥɚɪɧɢ ɚɧɢԕɥɚɧɝғ 
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3-ɤɟɣɫ. Ɍɚɛɢɢɣ ɮɚɧɥɚɪ, ɠɭɦɥɚɞɚɧ ɛɢɨɥɨɝɢɹ ɮɚɧɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɚ 

ɛɢɥɚɧ ɱɚɦɛɚɪɱɚɫ ɛɨԑɥɢԕ. Ȼɢɨɢɧɮɨɪɦɚɬɢɤɚ ɛɢɨɥɨɝɢɹ ɫɨԟɚɫɢɧɢɧɝ ԕɚɣɫɢ 

ɣўɧɚɥɢɲɥɚɪɢɞɚ ɤўɩɪɨԕ ԕўɥɥɚɧɢɥɚɞɢ? 

Ɏɢɤɪɢɧɝɢɡɧɢ ɚɫɨɫɥɚɛ ɛɟɪɢɧɝ. 

 

4-ɤɟɣɫғ Ƚɟɧɥɚɪɧɢ ɤɚɬɬɚɥɚɲɬɢɪɢɲ ɭɱɭɧ ɷɧɝ ɚɜɜɚɥɨ ɛɢɪɢɤɤɚɧɥɢɤ 

ɤɚɪɬɚɥɚɪɢɧɢ ɬɭɡɢɲ ɬɚɥɚɛ ɷɬɢɥɚɞɢғ Ԕɚɣɫɢ ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬ ɚɫɨɫɢɞɚ 

ɛɢɪɢɤɤɚɧɥɢɤ ɤɚɪɬɚɥɚɪɢɧɢ ɬɭɡɢɲ ɦɭɦɤɢɧ?  

Дɚɫɬɭɪɧɢ ɢɲɥɚɲɚ ɩɪɢɧɰɢɩɢɧɢ ɬɭɲɭɧɬɢɪɢɧɝ. 

5-ɤɟɣɫғ Ɇɚɪɤɟɪɥɚɪɧɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ԕɢɥɢɲ ɭɱɭɧ ɦɢԕɞɨɪɢɣ ɛɟɥɝɢɥɚɪ 

ɥɨɤɭɫɥɚɪɢ ɚɧɢԕɥɚɛ ɨɥɢɧɚɞɢғ Ɇɢԕɞɨɪɢɣ ɛɟɥɝɢɥɚɪ ɥɨɤɭɫɥɚɪɢɧɢ 

ɤɚɪɬɚɥɚɲɬɢɪɢɲɞɚ ɮɨɣɞɚɥɚɧɢɥɚɞɢɝɚɧ ɞɚɫɬɭɪɢɣ ɬɚɴɦɢɧɨɬɧɢ ɚɣɬɢɧɝ ԟɚɦɞɚ 

ɭɧɢɧɝ ɢɲɥɚɲ ɩɪɢɧɰɢɩɢɧɢ ɬɭɲɭɧɬɢɪɢɛ ɛɟɪɢɧɝғ  
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 ȽɅɈɋɋȺɊɂɃ 

 

Ɍɟɪɦɢɧ Ўɡɛɟɤ ɬɢɥɢɞɚɝɢ ɲɚɪԟɢ ɂɧɝɥɢɡ ɬɢɥɢɞɚɝɢ ɲɚɪԟɢ 

Ⱥɥɥɟɥь 
Ƚɟɧғ Ƚɟɧɥɚɪ ԟɨɥɚɬɢɧɢɧɝ ɛɢɪɢғ 

Ɇɚɫɚɥɚɧ: Ⱥ ёɤɢ ɚғ 

One of several alternative forms of 

a gene that occur at a given locus 

on a chromosome. Most often there 

are two paired copies of a gene on 

homologous chromosomes. For 

each of your gene you get one copy 

(allele) from each parent. They 

may be nearly identical in DNA 

sequence or have slight variations 

(i.e. mutations). 

Ⱥɦɢɧɨɤɢɫɥɨɬɚ 

Ɉɪɝɚɧɢɤ ɤɢɫɥɨɬɚ 
ɦɨɥɟɤɭɥɚɫɢɞɚ ɛɢɪ ёɤɢ ɛɢɪ 

ɧɟɱɬɚ ɜɨɞɨɪɨɞ ɚɬɨɦɢɧɢ 
ɚɦɢɧɨɝɪɭɩɩɚ 

NHқ ɝɚ ɚɥɦɚɲɢɧɢɲɢɞɚɧ ԟɨɫɢɥ 
ɛўɥɚɞɢғ Ȼɭɧɞɚ NHқ ɝɪɭɩɩɚ 

ɤўɩɢɧɱɚ ɤɚɪɛɨɤɫɢɥ ɝɪɭɩɩɚɝɚ 
ԕўɲɧɢ ɭɝɥɟɪɨɞ (ɚɥɶɮɚ (α) 

ɭɝɥɟɪɨɞ) ɚɬɨɦɢɧɢɧɝ ɜɨɞɨɪɨɞɢ 
ўɪɧɢɝɚ ɤɢɪɚɞɢ ɜɚ α 

ɚɦɢɧɨɤɢɫɥɨɬɚ ԟɨɫɢɥ ɛўɥɚɞɢғ 

Any of a class of 20 molecules that 

are combined to form proteins in 

living things. The sequence of 

amino acids in a protein and hence 

protein function are determined by 

the genetic code 

Ⱥɧɬɢɤɨɞɨɧ 

ɬ ɊɇɄ ўɪɬɚ ԕɢɫɦɢɞɚɝɢ 3 ɬɚ 
ɧɭɤɥɟɨɬɢɞ (ɬɪɢɩɥɟɬ)ɞɚɧ 

ɢɛɨɪɚɬ, ɢ ɊɇɄ ɧɢɧɝ ɤɨɞɨɧɢɝɚ 
ɦɨɫ ɤɟɥɚɞɢғ Ʉɨɞɨɧ ɜɚ 

ɚɧɬɢɤɨɞɨɧ ɤɨɦɩɥɟɦɟɧɬɚɪ 
ɛўɥɫɚ, ɬ ɊɇɄ ɨɥɢɛ ɤɟɥɝɚɧ 

ɚɦɢɧɨɤɢɫɥɨɬɚ ɪɢɛɨɫɨɦɚɧɢɧɝ 
ɤɚɬɬɚ ɛɢɪɥɢɝɢɞɚ ԕɨɥɞɢɪɢɥɚɞɢ 
ɜɚ ɫɢɧɬɟɡɥɚɧɚёɬɝɚɧ ɡɚɧɠɢɪɢɝɚ 

ɭɥɚɧɚɞɢғ 

An anticodon is a unit made up of 

three nucleotides that correspond to 

the three bases of the codon on the 

mRNA. Each tRNA contains a 

specific anticodon triplet sequence 

that can base-pair to one or more 

codons for an amino acid. Some 

anticodons can pair with more than 

one codon due to a phenomenon 

known as wobble base pairing. 

Ȼɢɨɩɨɥɢɦɟɪɥɚɪ 

ɘԕɨɪɢ ɦɨɥɟɤɭɥɚɥɢ ɬɚɛɢɢɣ 
ɛɪɢɤɦɚɥɚɪ (ɨԕɫɢɥɥɚɪ, ɧɭɤɥɟɢɧ 
ɤɢɫɥɨɬɚɥɚɪ, ɩɨɥɢɫɚɯɚɪɢɞɥɚɪ) 

ɛўɥɢɛ, ɦɨɥɟɤɭɥɚɫɢ ɤўɩ 
ɦɚɪɨɬɚɛɚ ɬɚɤɪɨɪɥɚɧɚɞɢɝɚɧ 
ɤɢɱɢɤ ɦɨɥɟɤɭɥɚɥɢ ɦɨɧɨɦɟɪ 

ёɤɢ ɭɥɚɪ ԕɢɫɦɥɚɪɢɞɚɧ ɢɛɨɪɚɬғ 

Polymers produced by living 

organisms; in other words, they are 

polymeric biomolecules. 

Ƚɟɧɟɚɥɨɝɢɹ 

«GОЧОКХШРТК» - ɫўɡɢɞɚɧ 
ɨɥɢɧɝɚɧ ɛўɥɢɛ, ɲɚɠɚɪɚ ɞɟɝɚɧ 

ɦɚɴɧɨɧɢ ɛɢɥɞɢɪɚɞɢғ Ɉɞɚɦɧɢɧɝ 
ɛɢɪɨɪ ɛɟɥɝɢ-ɯɨɫɫɚɫɢɧɢɧɝ 

ɚɜɥɨɞɥɚɪɞɚ ɢɪɫɢɣɥɚɧɢɲɢɧɢ 
ɬɚɞԕɢԕ ɷɬɚɞɢғ 

Genealogy is a family history, is 

the study of families and the 

tracing of their lineages and 

history. 

Ƚɟɧɟɬɢɤ ɢɧɠɟɧɟɪɢɹ 

Ƚɟɧ ɦɭԟɚɧɞɢɫɥɢɝɢ 

ɪɟɤɨɦɛɢɧɚɧɬ ȾɇɄɥɚɪ 
ɬɟɯɧɨɥɨɝɢɹɫɢғ Ƚɟɧɟɬɢɤ ɜɚ 

ɛɢɨɤɢɦёɜɢɣ ɭɫɭɥɥɚɪ ёɪɞɚɦɢɞɚ 

Modification of the natural DNA 

sequence of a gene or genes. 

Genetic engineering is the basis of 

the modern biotechnological 
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ɨɪɝɚɧɢɡɦ ёɤɢ ԟɭɠɚɣɪɚ 
ɛɢɨɥɨɝɢɤ ɚɯɛɨɪɨɬɧɢ 

ўɡɝɚɪɬɢɪɢɲ ɛɢɥɚɧ ɬɚɛɢɚɬɞɚ 
ɭɱɪɚɦɚɣɞɢɝɚɧ, ɹɧɝɢ ɯɭɫɭɫɢɹɬɝɚ 
ɷɝɚ ɛўɥɝɚɧ ɝɟɧɥɚɪ ɬўɩɥɚɦɢɧɢ 
ɜɚ ɲɭ ɚɫɨɫɞɚ ɹɧɝɢ ɲɬɚɦɦ, ɧɚɜ 

ɜɚ ɡɨɬɥɚɪɧɢ ɹɪɚɬɢɲғ 

revolution, to which we owe such 

inventions as insulin-producing 

bacteria. 

Ƚɟɧɟɬɢɤ ɤɨɞ 

ɇɭɤɥɟɢɧ ɤɢɫɥɨɬɚɥɚɪ 
ɦɨɥɟɤɭɥɚɫɢɞɚ ɢɪɫɢɣ 

ɚɯɛɨɪɨɬɧɢɧɝ ɧɭɤɥɟɨɬɢɞɥɚɪ 
ɤɟɬɦɚ-ɤɟɬɥɢɝɢɞɚ ɛɟɪɢɥɢɲɢɞɚɧ 
ɢɛɨɪɚɬғ Ƚɟɧɟɬɢɤ ɤɨɞ 3ɬɚ ɯɚɪɮ 

ɧɭɤɥɟɨɬɢɞɞɚɧ ɢɛɨɪɚɬ ɛўɥɚɞɢғ 
Ȼɭ ɬɪɢɩɥɟɬ ɞɟɣɢɥɚɞɢғ 

Three bases (e.g. 5'CGC3') in a 

DNA or RNA sequence specify a 

codon, which codes for an amino 

acid (e.g. arginine) in a protein. 

Genes are frequently tens of 

thousands of base-pairs long. 

Usually the codons of an exon are 

in phase within an uninterrupted 

open reading frame giving rise to 

long chains of amino acids after 

ribosomal translation. 

Ƚɟɧɥɚɪ ɞɪɟɣɮɢ 
(ɝɟɧɟɬɢɤ ɚɜɬɨɧɨɦ 

ɠɚɪɚёɧɥɚɪ) 

Ɍɚɫɨɞɢɮɢɣ ɨɦɢɥɥɚɪ ɬɚɴɫɢɪɢɞɚ 
ɤɢɱɢɤ ɩɨɩɭɥɹɰɢɹɥɚɪɞɚ ɝɟɧɥɚɪ 
ɭɱɪɚɲ ɬɟɡɥɢɝɢɧɢɧɝ ўɡɝɚɪɢɲɢғ 
Ɉɞɚɬɞɚ ɩɨɩɭɥɹɰɢɹɥɚɪɞɚ ɢɪɫɢɣ 

ўɡɝɚɪɭɜɱɚɧɥɢɤ ɤɚɦɚɣɢɲɝɚ 
ɨɥɢɛ ɤɟɥɚɞɢғ Ԕɚɪɢɧɞɨɲ-

ɭɪɭԑɥɚɪ ɨɪɚɫɢɞɚɝɢ ɧɢɤɨԟɥɚɪ 
ɨɪɬɢɛ ɤɟɬɝɚɧɢɞɚ ɛɭ ԟɨɥɚɬ 

ɤɭɱɚɹɞɢғ Ȼɭɧɞɚ ɩɨɩɭɥɹɰɢɹɞɚ 
ɫɟɥɟɤɬɢɜ ɚԟɚɦɢɹɬɢ ɛўɥɦɚɝɚɧ 
ɝɟɧɥɚɪ ɫɚԕɥɚɧɢɛ ԕɨɥɢɲɢ ɜɚ 

ɤўɩɚɣɢɲɢ ɦɭɦɤɢɧғ 

Practice of "stimulating biased 

inheritance of particular genes to 

alter entire populations. It has been 

proposed as a technique for 

changing wild populations of 

harmful organisms such as 

mosquitoes to be less dangerous. 

Ƚɟɧɨɦ 

Ƚɟɧɥɚɪ ɣɢԑɢɧɞɢɫɢғ 
ɏɪɨɦɨɫɨɦɚɥɚɪɧɢɧɝ ɝɚɩɥɨɢɞ 

ɬўɩɥɚɦɢғ Ƚɟɧɨɦɧɢɧɝ 
ɝɟɧɨɬɢɩɞɚɧ ɮɚɪԕɢ ɲɭɧɞɚɤɢ, ɭ 

ɚɣɪɢɦ ɡɨɬ ёɤɢ ɧɚɜɧɢ ɷɦɚɫ, 
ɛɚɥɤɢ ɛɢɪ ɬɭɪɧɢ ɯɚɪɚɤɬɟɪɥɚɛ 

ɛɟɪɚɞɢғ 

A complete set (n) of chromosomes 

(hence, of genes) inherited as a unit 

from one parent plus one sex 

chromosome from the other parent 

in heterogametic individuals. The 

full genome sequences are 

available for hundreds of bacteria 

and viruses, human, and model 

organisms like mouse, frog, worm 

and fruit flies. 

Ƚɟɧɨɬɢɩ 

Ɉɪɝɚɧɢɡɦɧɢɧɝ ɢɪɫɢɣ ɚɫɨɫɢғ 
Ⱦɢɩɥɨɢɞ ɬўɩɥɚɦɞɚɝɢ ɛɚɪɱɚ 

ɝɟɧɥɚɪ ɣɢԑɢɧɞɢɫɢғ 

he part (DNA sequence) of the 

genetic makeup of a cell, and 

therefore of an organism or 

individual, which determines a 

specific characteristic (phenotype) 

of that cell/organism/individual. 

Genotype is one of three factors 

that determine phenotype, the other 

two being inherited epigenetic 

factors, and non-inherited 

environmental factors. 
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Ƚɨɦɨɥɨɝɢɤ 
ɯɪɨɦɨɫɨɦɚ 

Ʉɚɬɬɚɥɢɝɢ, ɲɚɤɥɢ, ɝɟɧɥɚɪɢ ɛɢɪ 
ɯɢɥ ɛўɥɝɚɧ ɠɭɮɬ 
ɯɪɨɦɨɫɨɦɚɥɚɪғ 

A couple of homologous 

chromosomes, or homologs, are a 

set of one maternal and one 

paternal chromosomes that pair up 

with each other inside a cell during 

meiosis. 

Ⱦɧɤ 

Ⱦɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧ ɤɢɫɥɨɬɚғ 
Ɏɚԕɚɬ ɨɞɚɦɞɚɝɢɧɚ ɷɦɚɫ, ɛɚɥɤɢ 
ɛɚɪɱɚ ɛɨɲԕɚ ɷɭɤɚɪɢɨɬɥɚɪɞɚ, 
ɲɭɧɢɧɝɞɟɤ, ɩɪɨɤɚɪɢɨɬɥɚɪɞɚ 

ɢɪɫɢɣ ɚɯɛɨɪɨɬ ɫɚԕɥɨɜɱɢ 
ɫɚɧɚɥɚɞɢғ 

The molecule that encodes genetic 

information. DNA is a double-

stranded molecule held together by 

weak bonds between base pairs of 

nucleotides. the four nucleotides in 

dna contain the bases stranded 

molecule held together by weak 

bonds between base pairs of 

nucleotides. The four nucleotides 

in DNA contain the bases: adenine 

(A), guanine (G), cytosine (C), and 

thymine (T). In nature, base pairs 

form only between A and T and 

between G and C; thus the base 

sequence of each single strand can 

be deduced from that of its partner. 

ɂ ɪɧɤ 

ɢɧɮɨɪɦɚɰɢɨɧ ɊɇɄғ ɍ ўɡɢɞɚ 
ȾɇɄ ɞɚɧ ɤўɱɢɪɢɛ ɨɥɢɧɝɚɧ 

ɚɯɛɨɪɨɬɧɢ ɫɚԕɥɚɣɞɢ ɜɚ ɨԕɫɢɥ 
ɫɢɧɬɟɡɢ ɠɚɪɚёɧɢɞɚ ɦɚɬɪɢɰɚ 
(ԕɨɥɢɩ, ɚɧɞɚɡɚ) ɜɚɡɢɮɚɫɢɧɢ 
ɛɚɠɚɪɚɞɢғ ɒɭɧɢɧɝ ɭɱɭɧ ɭ ɢ-

ɊɇɄ, ɦɚɬɪɢɰɚ-ɊɇɄ ɫɢ ɞɟɛ ԟɚɦ 
ɸɪɢɬɢɥɚɞɢғ 

RNA that serves as a template for 

protein synthesis. 

ɂɧɬɪɨɧ 
ɢ ɊɇɄ ɧɢɝ «ɚɯɛɨɪɨɬɫɢɡ» 

ԕɢɫɦɥɚɪ ɣɢԑɢɧɞɢɫɢғ 

The DNA base sequences 

interrupting the protein-coding 

sequences of a gene; these 

sequences are transcribed into 

RNA but are cut out of the message 

before it is translated into protein. 

Compare exons. 

ɂɪɫɢɹɬ 

ɂɪɫɢɣɥɚɧɢɲ ɠɚɪɚёɧɢ ɨɪԕɚɥɢ 
ɨɪɝɚɧɢɡɦɥɚɪɧɢɧɝ ɚɜɥɨɞɥɚɪ 

ɚɥɦɚɲɢɧɢɲɢ ɞɚɜɨɦɢɞɚ ɢɪɫɢɣ 
ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɚɜɥɨɞɞɚɧ-

ɚɜɥɨɞɝɚ ўɬɤɚɡɢɲ ɠɚɪɚёɧɢғ 

The passing of familial elements 

from one generation to the next. 

Ɇɨɞɢɮɢɤɚɬɨɪ 
ɝɟɧɥɚɪ 

Ɉɪɝɚɧɢɡɦɞɚɝɢ ɛɟɥɝɢ ɜɚ 
ɯɭɫɭɫɢɹɬɥɚɪɧɢɧɝ 

ɪɢɜɨɠɥɚɧɢɲɢɞɚ ɢɲɬɢɪɨɤ 
ɷɬɦɚɣ, ɛɚɥɤɢ ɛɨɲԕɚ ɚɫɨɫɢɣ 

ɝɟɧɥɚɪɧɢɧɝ ɬɚɴɫɢɪɢɧɢ 
ўɡɝɚɪɬɢɪɭɜɱɢ, ɹɴɧɢ ɛɟɜɨɫɢɬɚ 

ɷɦɚɫ, ɛɢɥɜɨɫɢɬɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ 
ɝɟɧɥɚɪɞɢɪғ 

Genes that have small quantitative 

effects on the level of expression of 

another gene 

ɇɭɤɥɟɢɧ ɤɢɫɥɨɬɚ 

ɘԕɨɪɢ  ɦɨɥɟɤɭɥɹɪ 
ɛɢɨɩɨɥɢɦɟɪ ɛўɥɢɛ, ɠɭɞɚ ɤўɩ 

ɦɨɧɨɦɟɪɥɚɪɞɚɧ ɬɭɡɢɥɝɚɧ 

A large molecule composed of 

nucleotide subunits. 
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ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚғ ɍɧɢɧɝ 
ɦɨɧɨɦɟɪɢ ɧɭɤɥɟɨɬɢɞɥɚɪ 
ɛўɥɢɛ, ɧɭɤɥɟɢɧ ɤɢɫɥɨɬɚ 

ɩɨɥɢɧɭɤɥɟɨɬɢɞ ԟɢɫɨɛɥɚɧɚɞɢғ 

ɉɢɪɢɦɢɞɢɧ 

ȾɇɄ ɧɢɧɝ ɛɢɪɢɧɱɢ 
ɡɚɧɠɢɪɢɞɚɝɢ ɩɭɪɢɧ ɚɡɨɬɥɢ 

ɚɫɨɫɢɝɚ ɤɨɦɩɥɟɦɟɧɬɚɪ ԟɨɥɚɬɞɚ 
қ ɱɢ ɡɚɧɠɢɪɢɞɚ ɠɨɣɥɚɲɝɚɧ 

ɚɡɨɬɥɢ ɚɫɨɫғ 

Nitrogen-containing organic bases 

made from a single ring structure. 

Includes cytosine and thymine 

(DNA) and uracil (RNA) that base-

pair with purines to form the rungs 

in the DNA double helical ladder. 

ɉɨɥɢɦɨɪɮɢɡɦ 

Ʉўɩ ɲɚɤɥɥɢɥɢɤ 

ɛɢɪ ɬɭɪ ɞɨɢɪɚɫɢɞɚ ɛɢɪ-

ɛɢɪɢɞɚɧ ɤɟɫɤɢɧ ɮɚɪԕ ԕɢɥɭɜɱɢ 
ɢɧɞɢɜɢɞɥɚɪɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢғ 

A Difference in DNA sequence 

among individuals. Genetic 

variations occurring in more than 

1% of a population would be 

considered useful polymorphisms 

for genetic linkage analysis. 

Compare mutation. 

ɉɪɨɦɨɬɨɪ 

Ɉɩɟɪɨɧɞɚɧ ɨɥɞɢɧɞɚ 
ɠɨɣɥɚɲɝɚɧ ɬɪɢɩɥɟɬ 

ɝɭɪɭԟɥɚɪɢɞɚɧ ɛɢɪɢ ɛўɥɢɛ, 
ɊɇɄ ɜɚ ȾɇɄ ɫɢɧɬɟɡɢɧɢ 

ɤɚɬɚɥɢɡɥɨɜɱɢ ɊɇɄ 

ɩɨɥɢɦɟɪɚɡɚ ɛɢɥɚɧ ɛɢɪɢɤɢɲ 
ɯɭɫɭɫɢɹɬɢɝɚ ɷɝɚғ 

A site on DNA to which RNA 

polymerase will bind and initiate 

transcription. 

ɉɭɪɢɧ 

Ԕўɲ ɡɚɧɠɢɪɥɢ ȾɇɄ 
ɦɨɥɟɤɭɥɚɫɢɧɢɧɝ Қ-ɡɚɧɠɢɪɢɞɚ 
ɚɞɟɧɢɧ ɜɚ ɬɢɦɢɧɞɚɧ ɢɛɨɪɚɬ 

ɚɫɨɫғ Ʉɨɦɩɥɟɦɟɧɬɚɪɥɢɤ 
ԕɨɢɞɚɫɢɝɚ ɛɢɧɨɚɧ Қ-

ɡɚɧɠɢɪɞɚɝɢ ɩɭɪɢɧ ɚɫɨɫɢ 
ԕɚɪɲɢɫɢɞɚ қ-ɡɚɧɠɢɪɞɚ 

ɩɢɪɢɦɢɞɢɧ ɚɫɨɫɢ ɬɭɪɚɞɢғ 

A nitrogen-containing, single-ring, 

basic compound that occurs in 

nucleic acids. The purines in DNA 

and RNA are adenine and guanine. 

Ɋ ɪɧɤ 

ɊɇɄɥɚɪ ɪɢɛɨɫɨɦɚɧɢɧɝ ԟɚɪ 
ɢɤɤɚɥɚ ɫɭɛɛɢɪɥɢɤɥɚɪɢ 

ɬɚɪɤɢɛɢɞɚ ɛўɥɚɞɢғ 

A class of RNA found in the 

ribosomes of cells. 

Ɍ ɪɧɤ 

Ɍɪɚɧɫɩɨɪɬ ɪɢɛɨɧɭɤɥɟɢɧ 
ɤɢɫɥɨɬɚғ ɊɇɄ ɩɨɥɢɦɟɪɚɡɚ 

ɮɟɪɦɟɧɬɢ ɢɲɬɢɪɨɤɢɞɚ ȾɇɄ 
ɦɚɬɪɢɰɚɫɢɞɚ ɫɢɧɬɟɡɥɚɧɚɞɢғ ɬ 
ɊɇɄ ԕɭɣɢ ɦɨɥɟɤɭɥɹɪ ɦɚɫɫɚɝɚ 

ɷɝɚ ɛўɥɢɛ, 75-85 ɧɭɤɥɟɨɬɢɞɞɚɧ 
ɬɚɲɤɢɥ ɬɨɩɝɚɧғ ɍ ɛɟɞɚ ɛɚɪɝɢ 

ɬɢɩɢɞɚɝɢ ɤўɪɢɧɢɲɞɚ ɛўɥɚɞɢғ 
Ɋɢɛɨɫɨɦɚɥɚɪɝɚ 

ɚɦɢɧɨɤɢɫɥɨɬɚɥɚɪɧɢ ɬɚɲɢɲ 
ɜɚɡɢɮɚɫɢɧɢ ўɬɚɣɞɢғ 

A class of RNA having structures 

with triplet nucleotide sequences 

that are complementary to the 

triplet nucleotide coding sequences 

of mRNA. The role of tRNAs in 

protein synthesis is to bond with 

amino acids and transfer them to 

the ribosomes, where proteins are 

assembled according to the genetic 

code carried by mRNA. 

ɍɪɚɰɢɥ 

ɉɢɪɢɦɢɞɢɧ ɚɫɨɫɥɚɪɢҲ ɊɇɄ ɜɚ 
ɷɪɤɢɧ ɧɭɤɥɟɨɬɢɞɥɚɪ ɬɚɪɤɢɛɢɝɚ 

ɤɢɪɚɞɢғ 

A common pyrimidine found in 

RNA, it base pairs with adenine 

and is replaced by thymine in 

DNA. Methylation of uracil 

produces thymine. It turns into 

thymine to protect the DNA and to 
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improve the efficiency of DNA 

replication. Uracil can base pair 

with any of the bases depending on 

how the molecule arranges itself on 

the helix, but readily pairs with 

adenine because the methyl group 

is repelled into a fixed position. 

ɐɢɬɨɡɢɧ 

ɇɭɤɥɟɢɧ ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ 
ɬɚɪɤɢɛɢɣ ԕɢɫɦɢ ɛўɥɝɚɧ 
ɧɭɤɥɟɨɬɢɞɥɚɪɧɢ ԟɨɫɢɥ 

ԕɢɥɭɜɱɢ 4 ɬɚ ɚɡɨɬɥɢ ɚɫɨɫɧɢɧɝ 
ɛɢɬɬɚɫɢғ Ʉɨɦɩɥɟɦɟɧɬɚɪɥɢɤ 

ɩɪɢɧɰɢɩɢɝɚ ɚɫɨɫɚɧ ɰɢɬɨɡɢɧɥɢ 
ɚɡɨɬɥɢ ɚɫɨɫ ԕɚɪɲɢɫɢɞɚ ɝɭɚɧɢɧ 

ɚɡɨɬɥɢ ɚɫɨɫ ɬɭɪɚɞɢғ 

Pyrimidine base found in RNA and 

DNA. Cytosine (C4H5N3O) forms 

base-pairs with guanine only. It 

may become methylated where it 

occurs consecutively to guanine in 

the DNA sequence (see 5-

methylcytosine). 

Эɤɡɨɧ 

Ƚɟɧ (ȾɇɄ)ɧɢɧɝ ɝɟɧɟɬɢɤ 
ɚɯɛɨɪɨɬɝɚ ɷɝɚ ɛўɥɝɚɧ 

ɚɦɢɧɨɤɢɫɥɨɬɚɥɚɪ ɤɟɬɦɚ-

ɤɟɬɥɢɝɢɧɢ ɢɮɨɞɚɥɨɜɱɢ 
(ɤɨɞɥɨɜɱɢ) ԕɢɫɦɢғ ɗɤɡɨɧɥɚɪ 

ɢɧɬɪɨɧ ɛɢɥɚɧ ɝɚɥɥɚɲɢɛ 
ɬɭɪɚɞɢғ 

The protein-coding DNA 

sequences of a gene. Compare 

introns. 

Эɤɫɩɪɟɫɫɢɹ 

ɇɚɦɨёɧ ɛўɥɢɲ - ɦɭɚɣɹɧ ɝɟɧ 
ɬɨɦɨɧɢɞɚɧ ɚɧɢԕɥɚɧɭɜɱɢ 

ɛɟɥɝɢɧɢɧɝ ɮɟɧɨɬɢɩɞɚ 
ɨɪɝɚɧɢɡɦɧɢɧɝ ɹɲɚɲ 

ɲɚɪɨɢɬɢɝɚ ԕɚɪɚɛ ɧɚɦɨёɧ 
ɛўɥɢɲ ɞɚɪɚɠɚɫɢғ 

Production of 

observable/detectable 

characteristics of an organism, 

usually due to the synthesis of 

protein. 
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ɱɟɥɨɜɟɤɚ” 
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