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ɉɊɈ ȾȿəɄȱ ȼɅȺɋɌɂȼɈɋɌȱ ȻɍȾȱȼȿɅɖɇɂɏ ɆȺɌȿɊȱȺɅȱȼ 

ɉȺɆ¶əɌɈɄ ɋɌȺɊɈȾȺȼɇɖɈȽɈ ɄɂȯȼȺ ɏ ± ɏȱȱ ɫɬ  
 

Ⱥɧɨɬɚɰɿɹ  ɭ  ɫɬɚɬɬɿ  ɪɨɡɝɥɹɞɚɸɬɶɫɹ  ɜɥɚɫɬɢɜɨɫɬɿ  ɛɭɞɿɜɟɥɶɧɢɯ  ɦɚɬɟɪɿɚɥɿɜ 
ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ  Ʉɢɽɜɚ  ɏ-ɏȱȱ  ɫɬɨɥɿɬɶ  ± ɩɥɨɫɤɨɝɨ  ɜɟɥɢɤɨɮɨɪɦɚɬɧɨʀ 
ɰɟɝɥɢ ± ɩɥɿɧɮɢ  ɬɚ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɨɱɧɨɝɨ  ɪɨɡɱɢɧɭ   ȼɟɥɢɤɭ  ɤɿɥɶɤɿɫɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɝɥɢɧ  ɿ  ɫɭɝɥɢɧɤɿɜ   ɹɤɿ  ɞɭɠɟ  ɱɚɫɬɨ  ɡɭɫɬɪɿɱɚɸɬɶɫɹ  ɧɚ  ɬɟɪɢɬɨɪɿʀ 
Ʉɢɽɜɚ  ɬɚ  ɣɨɝɨ  ɨɤɨɥɢɰɶ   ɡɭɦɨɜɢɥɚ  ɪɨɡɦɚʀɬɬɹ  ɤɢʀɜɫɶɤɢɯ  ɩɥɿɧɮ  ɡɚ  ɤɨɥɶɨɪɨɦ  ɿ 
ɜɤɥɸɱɟɧɧɹɦɢ  ɜɿɞ ɫɜɿɬɥɨ-ɠɨɜɬɢɯ ɿ ɫɿɪɭɜɚɬɨ-ɛɭɡɤɨɜɢɯ ɞɨ ɩɨɦɚɪɚɧɱɟɜɢɯ ɿ ɬɟɦɧɨ-
ɱɟɪɜɨɧɢɯ  ȼɢɝɨɬɨɜɥɹɥɢ ɩɥɿɧɮɭ ɡ ɨɱɢɳɟɧɨʀ ɫɢɪɨɜɢɧɢ  ɚ ɬɚɤɨɠ ɡ ɝɥɢɧɹɧɨʀ ɦɚɫɢ ɡ 
ɜɟɥɢɤɨɸ  ɤɿɥɶɤɿɫɬɸ  ɜɢɝɨɪɹɸɱɢɯ  ɞɨɦɿɲɨɤ  ɿ  ɞɪɿɫɜɢ   Ɂɚɩɨɜɧɸɜɚɱ  ɜɚɩɧɹɧɨɝɨ 
ɪɨɡɱɢɧɭ ± ɰɟɦ¶ɹɧɤɭ ɜɢɝɨɬɨɜɥɹɥɢ ɡ ɫɥɚɛɨ ɜɢɩɚɥɟɧɨʀ ɝɥɢɧɹɧɨʀ ɦɚɫɢ ɚɛɨ ɬɨɜɱɟɧɨɝɨ 
ɛɨɸ ɰɟɝɥɢ  

Ɋɟɬɟɥɶɧɟ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɢɪɨɜɢɧɢ ɞɥɹ ɩɥɿɧɮɢ ɬɚ ɜɢɩɚɥ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɧɟ 
ɧɢɠɱɟ      -    �ɋ  ɡɭɦɨɜɢɥɢ  ʀʀ  ɜɢɫɨɤɭ  ɦɿɰɧɿɫɬɶ   ɹɤɚ   ɨɞɧɚɤ   ɡɧɢɠɭɜɚɥɚɫɶ  ɡɚ 
ɪɚɯɭɧɨɤ  ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ  ɳɿɥɢɧɨɩɨɞɿɛɧɢɯ  ɩɨɪɨɠɧɢɧ   ɭɬɜɨɪɟɧɢɯ  ɜ  ɪɟɡɭɥɶɬɚɬɿ 
ɪɭɱɧɨʀ ɮɨɪɦɨɜɤɢ  ɚ ɬɚɤɨɠ ɩɨɪɨɠɧɢɧ ɜɿɞ ɜɢɝɨɪɹɸɱɢɯ ɞɨɦɿɲɨɤ  

Ⱦɨɫɥɿɞɠɟɧɿ ɚɜɬɨɪɨɦ ɡɪɚɡɤɢ ɩɥɿɧɮɢ ɤɢʀɜɫɶɤɢɯ ɩɚɦ¶ɹɬɨɤ ɩɨɤɚɡɚɥɢ ɦɿɰɧɿɫɬɶ ɜ 
ɫɟɪɟɞɧɶɨɦɭ  ɜɿɞ       ɞɨ     -300 ɤɝ ɤɜ ɫɦ  ɿ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  ɜɿɞ      ɞɨ     % 
 ɬɚɛɥɢɰɹ     ȼɢɧɹɬɨɤ ɫɤɥɚɞɚɸɬɶ ɞɟɹɤɿ ɩɥɿɧɮɢ ɍɫɩɟɧɫɶɤɨɝɨ ɫɨɛɨɪɭ ɉɟɱɟɪɫɶɤɨɝɨ 
ɦɨɧɚɫɬɢɪɹ   ɦɿɰɧɿɫɬɶ  ɹɤɢɯ  ɩɪɢ  ɫɬɢɫɧɟɧɧɿ  ɞɨɫɹɝɥɚ     -500 ɤɝ ɤɜ ɫɦ   ɚ 
ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ± 5,6    ɐɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɩɥɿɧɮɢ ɬɚ ɪɨɡɱɢɧɭ 
ɰɿɥɤɨɦ  ɫɩɿɜɫɬɚɜɧɿ  ɡ  ɜɥɚɫɬɢɜɨɫɬɹɦɢ  ɬɚ  ɦɿɰɧɿɫɬɸ  ɫɭɱɚɫɧɢɯ  ɛɭɞɿɜɟɥɶɧɢɯ 
ɦɚɬɟɪɿɚɥɿɜ  

ȼɿɞɤɪɢɬɚ  ɩɨɜɟɪɯɧɹ  ɤɥɚɞɤɢ  ɡ  ɩɥɿɧɮɢ  ɧɚ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɨɱɧɨɦɭ  ɪɨɡɱɢɧɿ 
ɜɧɚɫɥɿɞɨɤ  ɜɢɫɨɤɨʀ  ɩɨɪɢɫɬɨɫɬɿ ɬɚ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  ɦɚɬɟɪɿɚɥɭ  ɞɨɫɢɬɶ  ɲɜɢɞɤɨ 
ɩɨɱɢɧɚɥɚ  ɪɭɣɧɭɜɚɬɢɫɹ  ɩɿɞ  ɜɩɥɢɜɨɦ  ɚɬɦɨɫɮɟɪɧɢɯ  ɨɩɚɞɿɜ  ɿ  ɩɟɪɟɩɚɞɿɜ 
ɬɟɦɩɟɪɚɬɭɪɢ  ɹɤ ɰɟ ɦɨɠɧɚ ɛɚɱɢɬɢ ɧɚ ɜɿɞɤɪɢɬɢɯ ɡɨɧɞɚɠɚɯ ɤɥɚɞɤɢ ɞɚɜɧɶɨɪɭɫɶɤɢɯ 
ɩɚɦ¶ɹɬɨɤ  ɉɨɜɟɪɯɧɿ ɫɬɿɧ ɩɚɦ¶ɹɬɨɤ ɩɨɤɪɢɜɚɥɢɫɹ ɪɟɬɟɥɶɧɨ ɜɢɝɨɬɨɜɥɟɧɨɸ ɜɚɩɧɹɧɨ-
ɰɟɦ¶ɹɧɨɱɧɨɸ ɲɬɭɤɚɬɭɪɤɨɸ ɹɤ  ɡɡɨɜɧɿ  ɧɚ ɮɚɫɚɞɚɯ  ɬɚɤ ɿ ɜ  ɿɧɬɟɪ¶ɽɪɿ  Ɏɪɚɝɦɟɧɬɢ 
ɩɟɪɜɿɫɧɨʀ  ɫɬɚɪɨɞɚɜɧɶɨʀ  ɲɬɭɤɚɬɭɪɤɢ  ɜɰɿɥɿɥɢ  ɧɚ  ɫɬɿɧɚɯ  ɋɨɮɿɣɫɶɤɨɝɨ  ɫɨɛɨɪɭ  ɬɚ 
Ɇɢɯɚɣɥɿɜɫɶɤɨʀ ɰɟɪɤɜɢ ȼɢɞɭɛɢɰɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ  
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Ɋɨɡɜɢɬɨɤ  ɛɭɞɿɜɟɥɶɧɨʀ  ɬɟɯɧɿɤɢ  ɬɚ  ɜɢɫɨɤɨɹɤɿɫɧɿ  ɛɭɞɿɜɟɥɶɧɿ  ɦɚɬɟɪɿɚɥɢ  ± 
ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɣ  ɪɨɡɱɢɧ  ɿ  ɩɥɿɧɮɚ  ± ɡɭɦɨɜɢɥɢ  ɫɬɿɣɤɿɫɬɶ  ɿ  ɞɨɜɝɨɜɿɱɧɿɫɬɶ 
ɤɨɧɫɬɪɭɤɰɿɣ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɩɚɦ¶ɹɬɨɤ ɩɪɨɬɹɝɨɦ ɫɬɨɥɿɬɶ  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ  Ʉɢʀɜ  ɞɚɜɧɶɨɪɭɫɶɤɿ ɩɚɦ¶ɹɬɤɢ  ɩɥɿɧɮɚ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɣ 
ɪɨɡɱɢɧ  ɦɿɰɧɿɫɬɶ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  

 
ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ   ɧɟ  ɡɜɚɠɚɸɱɢ  ɧɚ  ɪɨɡɜɢɬɨɤ  ɫɭɱɚɫɧɢɯ  ɬɟɯɧɨɥɨɝɿɣ  ɿ 

ɧɨɜɢɯ  ɛɭɞɿɜɟɥɶɧɢɯ  ɦɚɬɟɪɿɚɥɿɜ   ɡɚɫɬɨɫɭɜɚɧɧɹ  ɞɨɫɜɿɞɭ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɦɚɣɫɬɪɿɜ 
ɞɨɡɜɨɥɢɬɶ  ɭɪɿɡɧɨɦɚɧɿɬɧɢɬɢ    ɜɢɤɨɪɢɫɬɚɧɧɹ  ɟɤɨɥɨɝɿɱɧɨ  ɞɪɭɠɧɿɯ  ɛɭɞɿɜɟɥɶɧɢɯ 
ɦɚɬɟɪɿɚɥɿɜ  ± ɰɟɝɥɢ-ɩɥɿɧɮɢ  ɬɚ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɨɝɨ  ɪɨɡɱɢɧɭ   ɹɤɿ  ɞɨɜɟɥɢ  ɫɜɨɸ 
ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɿ ɞɨɜɝɨɜɿɱɧɿɫɬɶ  

Ⱥɧɚɥɿɡ  ɨɫɬɚɧɧɿɯ  ɞɨɫɥɿɞɠɟɧɶ  ɿ  ɩɭɛɥɿɤɚɰɿɣ   Ⱦɨɫɥɿɞɠɟɧɧɹ  ɛɭɞɿɜɟɥɶɧɢɯ 
ɪɨɡɱɢɧɿɜ  ɬɚ  ɩɥɿɧɮɢ  ɞɚɜɧɿɯ  ɩɚɦ¶ɹɬɨɤ  Ʉɢɽɜɚ  ɫɬɨɫɭɜɚɥɢɫɹ  ɜɢɤɥɸɱɧɨ  ɯɿɦɿɱɧɢɯ 
ɚɧɚɥɿɡɿɜ ɫɤɥɚɞɨɜɢɯ ɰɢɯ ɦɚɬɟɪɿɚɥɿɜ  ɬɨɞɿ ɹɤ ɧɚ ɬɚɤɿ ɜɥɚɫɬɢɜɨɫɬɿ ɰɟɝɥɢ ɿ ɪɨɡɱɢɧɭ  
ɹɤ  ɦɿɰɧɿɫɬɶ  ɿ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  ɳɨ  ɽ  ɜɚɠɥɢɜɢɦɢ  ɞɥɹ  ɛɭɞɿɜɟɥɶɧɨʀ  ɩɪɚɤɬɢɤɢ   ɧɟ 
ɡɜɟɪɬɚɥɢ ɭɜɚɝɢ  

Ɇɟɬɨɸ  ɩɭɛɥɿɤɚɰɿʀ ɽ  ɪɟɡɭɥɶɬɚɬɢ  ɧɚɬɭɪɧɢɯ  ɿ  ɥɚɛɨɪɚɬɨɪɧɢɯ  ɞɨɫɥɿɞɠɟɧɶ 
ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɩɚɦ¶ɹɬɨɤ Ʉɢɽɜɚ ɏ ± ɩɨɱɚɬɤɭ ɏȱȱ ɫɬ  

Ɉɫɧɨɜɧɚ  ɱɚɫɬɢɧɚ  ɇɚɣɞɚɜɧɿɲɿ  ɦɭɪɨɜɚɧɿ  ɩɚɦ¶ɹɬɤɢ  ɫɬɚɪɨɞɚɜɧɶɨɝɨ  Ʉɢɽɜɚ  
ɜɿɞɨɦɿ ɧɚɦ ɡ ɚɪɯɟɨɥɨɝɿɱɧɢɯ ɪɨɡɜɿɞɨɤ  ɞɚɬɭɸɬɶɫɹ ɏ ɫɬɨɥɿɬɬɹɦ  ȼɿɞɬɨɞɿ ɭ ɫɬɨɥɢɰɿ 
Ʉɢʀɜɫɶɤɨʀ  ɞɟɪɠɚɜɢ  ɪɨɡɝɨɪɬɚɽɬɶɫɹ  ɛɟɡɩɟɪɟɪɜɧɟ  ɛɭɞɿɜɧɢɰɬɜɨ  ɦɭɪɨɜɚɧɢɯ  ɩɚɥɚɰɿɜ 
ɬɚ  ɰɟɪɤɨɜ   ȼɢɫɨɤɢɣ  ɪɿɜɟɧɶ  ɦɚɣɫɬɟɪɧɨɫɬɿ  ɬɚ  ɪɨɡɜɢɬɤɭ  ɞɚɜɧɶɨɪɭɫɶɤɨɝɨ 
ɪɟɦɿɫɧɢɱɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɫɩɪɢɹɥɢ ɲɜɢɞɤɨɦɭ ɨɩɚɧɭɜɚɧɧɸ ɛɭɞɿɜɟɥɶɧɨʀ ɬɟɯɧɿɤɢ ɡ 
ɰɟɝɥɢ-ɩɥɿɧɮɢ ɣ ɤɚɦɟɧɸ ɧɚ ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɨɦɭ ɪɨɡɱɢɧɿ   

Ⱦɚɜɧɶɨɪɭɫɶɤɚ  ɩɥɿɧɮɚ  ɹɜɥɹɽ  ɫɨɛɨɸ  ɜɟɥɢɤɨɮɨɪɦɚɬɧɭ  ɩɥɚɫɤɭ  ɰɟɝɥɭ  ɡɿ 
ɫɬɨɪɨɧɚɦɢ  ɜɿɞ      ɞɨ     ɫɦ   ɧɚɣɩɨɲɢɪɟɧɿɲɢɣ  ɪɨɡɦɿɪ  ± ɜɿɞ      ɞɨ     ɫɦ  
ɡɚɜɬɨɜɲɤɢ  ɜɿɞ       ± 3 ɫɦ  ɞɨ      ɫɦ   ɋɢɪɨɜɢɧɨɸ  ɞɥɹ  ɜɢɝɨɬɨɜɥɟɧɧɹ  ɩɥɿɧɮɢ  ɿ 
ɰɟɦ¶ɹɧɤɢ  ± ɧɚɩɨɜɧɸɜɚɱɚ  ɜɚɩɧɹɧɨɝɨ  ɪɨɡɱɢɧɭ  ± ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ  ɥɟɫ  ɬɚ 
ɪɿɡɧɨɦɚɧɿɬɧɿ  ɝɥɢɧɢ   ɹɤɢɦɢ  ɛɚɝɚɬɚ  ɬɟɪɢɬɨɪɿɹ  Ʉɢɽɜɚ  ɬɚ  ɣɨɝɨ  ɛɥɢɠɧɿɯ  ɿ  ɞɚɥɟɤɢɯ 
ɨɤɨɥɢɰɶ   Ⱦɟɹɤɿ  ɪɨɞɨɜɢɳɚ  ɡɧɚɯɨɞɢɥɢɫɹ  ɩɨɛɥɢɡɭ  ɪɿɱɨɤ   ɳɨ  ɩɨɥɟɝɲɭɜɚɥɨ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ  ɫɢɪɨɜɢɧɢ  ɬɚ  ɜɢɪɨɛɿɜ  ɡ  ɧɟʀ  ɞɨ  ɦɿɫɬɚ            ȼɟɥɢɤɚ  ɤɿɥɶɤɿɫɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɝɥɢɧ ɬɚ ɫɭɝɥɢɧɤɿɜ ɡɭɦɨɜɢɥɚ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɤɢʀɜɫɶɤɨʀ ɩɥɿɧɮɢ ɡɚ 
ɞɨɦɿɲɤɚɦɢ  ɣ  ɤɨɥɶɨɪɨɦ   ɜɿɞ  ɫɜɿɬɥɨ-ɠɨɜɬɨɝɨ  ɣ    ɫɿɪɭɜɚɬɨ-ɛɭɡɤɨɜɨɝɨ  ɞɨ 
ɩɨɦɚɪɚɧɱɟɜɨɝɨ  ɣ  ɬɟɦɧɨ-ɱɟɪɜɨɧɨɝɨ   ȼɢɝɨɬɨɜɥɹɥɚɫɹ  ɩɥɿɧɮɚ  ɹɤ  ɿɡ  ɩɨɪɿɜɧɹɧɨ 
ɨɱɢɳɟɧɨʀ  ɨɞɧɨɪɿɞɧɨʀ  ɫɢɪɨɜɢɧɢ   ɬɚɤ  ɿ  ɡ  ɝɥɢɧɢɫɬɨʀ  ɦɚɫɢ  ɡ  ɜɟɥɢɤɨɸ  ɤɿɥɶɤɿɫɬɸ 
ɜɢɝɨɪɹɸɱɢɯ ɞɨɦɿɲɨɤ ɿ ɠɨɪɫɬɜɢ  Ɉɫɬɚɧɧɹ ɭ ɜɢɝɥɹɞɿ ɞɪɿɛɧɢɯ ɤɚɦɿɧɰɿɜ ɞɿɚɦɟɬɪɨɦ 
ɜɿɞ   ɞɨ   ɦɦ ɦɨɠɟ ɛɭɬɢ ɹɤ ɩɪɢɪɨɞɧɨɸ ɫɤɥɚɞɨɜɨɸ ɝɥɢɧɹɧɨʀ ɦɚɫɢ  ɬɚɤ ɿ ɲɬɭɱɧɨɸ 
ɞɨɦɿɲɤɨɸ  Ɋɢɫ     ɩɨɡ   -7). 
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Ɋɢɫ     Ɂɪɿɡɢ ɩɥɿɧɮɢ ɤɢʀɜɫɶɤɢɯ ɩɚɦ¶ɹɬɨɤ ɏ ± ɩɨɱɚɬɤɭ ɏȱȱ ɫɬ  
1. ɐɟɧɬɪɢɱɧɚ  ɫɩɨɪɭɞɚ  ɧɚ  ɋɬɚɪɨɤɢʀɜɫɶɤɿɣ  ɝɨɪɿ   ɏ ɫɬ       ɋɩɚɫɶɤɢɣ  ɫɨɛɨɪ  ɭ 
ɑɟɪɧɿɝɨɜɿ   ɏȱ ɫɬ       Ɂɨɥɨɬɿ  ɜɨɪɬɚ   ɩɪɢɤɥɚɞɤɢ   ɏȱ ± ɏȱȱ ɫɬ       Ɇɢɯɚɣɥɿɜɫɶɤɢɣ 
Ɂɨɥɨɬɨɜɟɪɯɢɣ  ɫɨɛɨɪ   ɩɨɱ  ɏȱȱ ɫɬ       Ⱦɟɫɹɬɢɧɧɚ  ɰɟɪɤɜɚ   ɤɿɧ  ɏ ɫɬ   
6. Ɇɢɯɚɣɥɿɜɫɶɤɚ ɰɟɪɤɜɚ ȼɢɞɭɛɢɰɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ  ɏȱ ɫɬ    -9. ɍɫɩɟɧɫɶɤɢɣ ɫɨɛɨɪ 
ɉɟɱɟɪɫɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ  ɏȱ ɫɬ  
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Ɋɢɫ    Ɂɪɿɡɢ ɛɭɞɿɜɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɩɚɦ¶ɹɬɨɤ ɏȱ ± ɏȱȱ ɫɬɨɥɿɬɶ  

    Ʌɟɫɨɩɨɞɿɛɧɚ  ɦɚɫɚ  ɡ  ɰɟɧɬɪɢɱɧɨʀ  ɫɩɨɪɭɞɢ  ɧɚ  ɋɬɚɪɨɤɢʀɜɫɶɤɿɣ  ɝɨɪɿ   ɏ ɫɬ   
2. Ɂɨɥɨɬɿ  ɜɨɪɨɬɚ   ɚ  ± 1-ɣ  ɛɭɞɿɜɟɥɶɧɢɣ  ɩɟɪɿɨɞ   ɛ  ± ɩɪɢɤɥɚɞɤɢ   ɏȱ-ɏȱȱ ɫɬ   
3. ɋɨɮɿɣɫɶɤɢɣ ɫɨɛɨɪ  ɏȱ ɫɬ      Ɇɢɯɚɣɥɿɜɫɶɤɚ ɰɟɪɤɜɚ ȼɢɞɭɛɢɰɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ  
ɏȱ ɫɬ      ɋɩɚɫɶɤɢɣ ɫɨɛɨɪ ɭ ɑɟɪɧɿɝɨɜɿ  ɏȱ ɫɬ  

 
ɀɨɪɫɬɜɚ   ɩɿɫɨɤ  ɿ  ɩɨɞɪɿɛɧɟɧɚ  ɫɨɥɨɦɚ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ  ɜ  ɝɨɧɱɚɪɧɨɦɭ 

ɜɢɪɨɛɧɢɰɬɜɿ  ɜ  ɹɤɨɫɬɿ  ɡɛɿɞɧɸɸɱɢɯ  ɞɨɦɿɲɨɤ  ɝɥɢɧɢ  ɜɠɟ  ɡ  ɱɚɫɿɜ  ɬɪɢɩɿɥɶɫɶɤɨʀ 
ɤɭɥɶɬɭɪɢ   ȱV ± ȱȱȱ  ɬɢɫ  ɞɨ ɧ ɟ     ɩɪɨɞɨɜɠɭɸɬɶ  ʀɯ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ  ɣ  ɧɢɧɿ      
ɫ  70 ±          ɫ  40    ȼɟɥɢɤɚ  ɤɿɥɶɤɿɫɬɶ  ɠɨɪɫɬɜɢ   ɡɟɪɟɧ  ɤɜɚɪɰɢɬɭ   ɣ  ɪɟɲɬɤɢ 
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ɜɢɩɚɥɟɧɨʀ  ɫɨɥɨɦɢ ɭ ɩɥɿɧɮɿ ɨɞɧɿɽʀ  ɡ ɧɚɣɞɚɜɧɿɲɢɯ ɩɚɦ¶ɹɬɨɤ Ʉɢɽɜɚ  ± ɰɟɧɬɪɢɱɧɿɣ 
ɫɩɨɪɭɞɿ  ɫɟɪɟɞɢɧɢ  ɏ  ɫɬ   ɧɚ  ɋɬɚɪɨɤɢʀɜɫɶɤɿɣ  ɝɨɪɿ   ɚ  ɬɚɤɨɠ  ɧɟɡɧɚɱɧɚ  ɬɨɜɳɢɧɚ 
ɩɥɿɧɮɢ    ± 2.5 ± 2.8 ɫɦ  ɭ ɩɚɦ¶ɹɬɤɚɯ ɏ ± ɩɨɱɚɬɤɭ ɏȱ ɫɬ  ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ  ɳɨ ɧɚ 
ɩɨɱɚɬɤɨɜɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɤɭ ɦɭɪɨɜɚɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ ɜɢɪɨɛɧɢɰɬɜɨ ɩɥɿɧɮɢ ɛɭɥɨ 
ɩɨɜ¶ɹɡɚɧɟ ɡ ɝɨɧɱɚɪɧɢɦ ɜɢɪɨɛɧɢɰɬɜɨɦ  Ɂ ɱɚɫɨɦ ɬɨɜɳɢɧɚ ɩɥɿɧɮɢ ɡɛɿɥɶɲɭɽɬɶɫɹ ɞɨ 
3.5 ɫɦ  ɧɚ  ɩɨɱɚɬɤɭ  ± ɜ  ɫɟɪɟɞɢɧɿ  ɏȱ ɫɬ   ɿ  ɞɨ      ɫɦ  ɧɚɩɪɢɤɿɧɰɿ  ɏȱ  ± ɧɚ  ɩɨɱɚɬɤɭ 
ɏȱȱ ɫɬ   

ɇɚɣɞɚɜɧɿɲɿ ɜɿɞɨɦɿ ɧɚɦ ɩɚɦ¶ɹɬɤɢ Ʉɢɽɜɚ ± ɜɠɟ ɡɝɚɞɚɧɚ ɰɟɧɬɪɢɱɧɚ ɫɩɨɪɭɞɚ ɿ 
ɋɨɮɿɣɫɶɤɚ ɛɪɚɦɚ  ɛɭɥɢ ɫɩɨɪɭɞɠɟɧɿ ɡ ɩɥɿɧɮɢ ɧɚ ɜɚɩɧɹɧɨɦɭ ɪɨɡɱɢɧɿ ɡ ɞɨɦɿɲɤɨɸ 
ɰɟɦ¶ɹɧɤɢ   ɚ  ʀɯɧɿ  ɮɭɧɞɚɦɟɧɬɢ  ± ɡ  ɤɚɦɟɧɸ  ɧɚ  ɝɥɢɧɹɧɨɦɭ  ɪɨɡɱɢɧɿ   Ɂ  ɤɿɧɰɹ ɏ ɫɬ  
ɝɥɢɧɹɧɢɣ  ɪɨɡɱɢɧ  ɡɚɦɿɧɸɽɬɶɫɹ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɦ  ɪɨɡɱɢɧɨɦ  ɬɚɤɨɠ  ɿ  ɜ 
ɮɭɧɞɚɦɟɧɬɚɯ  

ȼɚɩɧɹɤ ɞɥɹ ɛɭɞɿɜɧɢɰɬɜɚ ɞɨ Ʉɢɽɜɚ ɩɪɢɜɨɡɢɥɢ ɡ ɑɟɪɧɿɝɿɜɫɶɤɨʀ ɬɚ ɋɿɜɟɪɫɶɤɨʀ 
ɡɟɦɟɥɶ  Ƚɨɬɭɜɚɥɢ ɜɚɩɧɨ ɧɚ ɦɿɫɰɿ ɩɨɛɥɢɡɭ ɛɭɞɿɜɧɢɰɬɜɚ   ɤɿɥɶɤɚ  ɬɚɤɢɯ ɩɟɱɟɣ ɞɥɹ 
ɜɢɩɚɥɭ ɜɚɩɧɚ ɛɭɥɨ ɜɿɞɧɚɣɞɟɧɨ ɩɿɞ ɱɚɫ ɚɪɯɟɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɬɚɪɨɞɚɜɧɶɨɝɨ 
Ʉɢɽɜɚ  ɇɚɩɨɜɧɸɜɚɱɟɦ ɜɚɩɧɹɧɨɝɨ ɪɨɡɱɢɧɭ ɬɚ ɝɿɞɪɚɜɥɿɱɧɨɸ ɞɨɦɿɲɤɨɸ ɫɥɭɝɭɜɚɥɚ 
ɰɟɦ¶ɹɧɤɚ ± ɫɥɚɛɤɨ ɜɢɩɚɥɟɧɚ ɬɚ ɩɨɞɪɿɛɧɟɧɚ ɝɥɢɧɹɧɚ ɦɚɫɚ  ɚ ɬɚɤɨɠ ɬɨɜɱɟɧɚ ɛɢɬɚ 
ɰɟɝɥɚ   ɍ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɤɚɯ  ɤɿɧɰɹ  ɏ  ± ɩɨɱɚɬɤɭ  ɏȱ ɫɬ   ɩɟɪɟɜɚɠɚɽ  ɰɟɦ¶ɹɧɤɚ 
ɜɢɫɨɤɨʀ  ɹɤɨɫɬɿ   ɫɤɥɚɞ  ɹɤɨʀ  ɜɿɞɦɿɧɧɢɣ  ɜɿɞ  ɝɥɢɧɹɧɨʀ  ɦɚɫɢ  ɩɥɿɧɮɢ   ɭ  ɧɿɣ  ɦɚɣɠɟ 
ɧɟɦɚɽ  ɞɨɦɿɲɨɤ  ɿ  ɠɨɪɫɬɜɢ   Ɋɢɫ      ɩɨɡ  2-     ɉɿɡɧɿɲɟ  ɬɿɫɬɨ  ɞɥɹ  ɰɟɦ¶ɹɧɤɢ 
ɝɨɬɭɽɬɶɫɹ  ɦɟɧɲ  ɪɟɬɟɥɶɧɨ   ɣɨɝɨ  ɧɟ  ɨɱɢɳɚɸɬɶ  ɜɿɞ  ɞɨɦɿɲɨɤ   ɿ  ɜ  ɨɞɧɿɣ  ɫɩɨɪɭɞɿ 
ɦɨɠɧɚ  ɫɩɨɫɬɟɪɿɝɚɬɢ  ɰɟɦ¶ɹɧɤɭ  ɜɢɫɨɤɨʀ  ɹɤɨɫɬɿ   ɬɚɤ  ɿ  ɡ  ɞɨɦɿɲɤɚɦɢ   ɐɟɦ¶ɹɧɤɭ  ɭ 
ɜɢɝɥɹɞɿ  ɬɨɜɱɟɧɨʀ  ɛɢɬɨʀ  ɰɟɝɥɢ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  ɜ  ɛɭɞɿɜɧɢɰɬɜɿ  ɋɬɚɪɨɞɚɜɧɶɨɝɨ 
Ɋɢɦɭ  ȼɿɡɚɧɬɿʀ  ɛɚɥɤɚɧɫɶɤɢɯ ɤɪɚʀɧ ɬɚ ɫɟɪɟɞɧɶɨɜɿɱɧɨʀ Ƚɪɭɡɿʀ     ɫ  109-110, 282). 

Ɋɟɬɟɥɶɧɟ  ɜɢɝɨɬɨɜɥɟɧɧɹ  ɫɢɪɨɜɢɧɢ  ɞɥɹ  ɩɥɿɧɮɢ  ɬɚ  ɜɢɩɚɥɸɜɚɧɧɹ  ʀʀ  ɡɚ 
ɬɟɦɩɟɪɚɬɭɪɢ       ± 1     ɝɪɚɞɭɫɿɜ C ɡɚɛɟɡɩɟɱɢɥɢ    ɜɢɫɨɤɭ ɦɿɰɧɿɫɬɶ  ɿ  ɬɪɢɜɤɿɫɬɶ 
ɦɚɬɟɪɿɚɥɭ   Ɉɞɧɚɤ  ɳɿɥɢɧɨɩɨɞɿɛɧɿ  ɩɨɪɢ   ɹɤɿ  ɭɬɜɨɪɸɜɚɥɢɫɹ  ɜ  ɰɟɝɥɿ  ɜɧɚɫɥɿɞɨɤ 
ɪɭɱɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ   ɩɨɪɨɠɧɢɧɢ  ɜɿɞ  ɜɢɝɨɪɿɥɢɯ ɞɨɦɿɲɨɤ  ɬɚ  ɞɨɞɚɬɤɢ  ɭ  ɜɢɝɥɹɞɿ 
ɠɨɪɫɬɜɢ  ɿ  ɤɚɦɿɧɰɿɜ  ɡɦɟɧɲɭɜɚɥɢ  ɦɿɰɧɿɫɬɶ  ɩɥɿɧɮɢ  ɬɚ  ɡɛɿɥɶɲɭɜɚɥɢ  ʀʀ 
ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  ɹɤɟ ɫɹɝɚɥɨ ɜɿɞ     ɞɨ       Ɉɛ¶ɽɦɧɚ ɦɚɫɚ ɩɥɿɧɮɢ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 
     ɞɨ     ɝ  ɤɭɛ  ɫɦ  ɦɚɣɠɟ ɫɬɿɥɶɤɢ ɠ  ɹɤ ɭ ɫɭɱɚɫɧɿɣ ɰɟɝɥɿ  ɉɥɿɧɮɚ ɡɚɜɬɨɜɲɤɢ 
3.5 ɫɦ  ɿ  ɪɨɡɦɿɪɨɦ    ɯ 35 ɫɦ  ɜɚɠɢɬɶ ɛɥɢɡɶɤɨ    ɤɝ   ɚ  ɡɚɜɬɨɜɲɤɢ   ɫɦ ± ɛɥɢɡɶɤɨ 
7.5 ɤɝ  Ⱦɨɫɥɿɞɠɭɜɚɧɿ  ɡɪɚɡɤɢ ɩɥɿɧɮɢ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ ɏȱ ɫɬ  ɦɚɥɢ ɦɿɰɧɿɫɬɶ  ɜ 
ɫɟɪɟɞɧɶɨɦɭ  ɜɿɞ      ɤɝ ɤɜ ɫɦ  ɞɨ     -300 ɤɝ  ɤɜ  ɫɦ   ɚ  ɦɿɰɧɿɫɬɶ  ɨɤɪɟɦɢɯ  ɡɪɚɡɤɿɜ 
ɩɥɿɧɮɢ  ɍɫɩɟɧɫɶɤɨɝɨ  ɫɨɛɨɪɭ  ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ  ɫɹɝɚɥɚ     -500 ɤɝ  ɤɜ  ɫɦ 
 Ɍɚɛɥɢɰɹ      Ɇɿɰɧɿɫɬɶ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɯ  ɪɨɡɱɢɧɿɜ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ 
ɫɬɚɧɨɜɢɥɚ   -70 ɤɝ ɤɜ ɫɦ  ɚ ɜɢɫɨɤɟ ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ± 26%-30 %. 
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Ɋɢɫ     Ɂɪɚɡɤɢ  ɪɨɡɱɢɧɿɜ  ɬɚ  ɩɥɿɧɮ ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ ɏȱ-ɏȱȱ  ɫɬ   ɩɿɫɥɹ 
ɜɢɩɪɨɛɭɜɚɧɶ  
Ɋɨɡɱɢɧɢ   -   Ɇɢɯɚɣɥɿɜɫɶɤɚ ɰɟɪɤɜɚ ȼɢɞɭɛɢɰɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ     6,    ɋɩɚɫɫɶɤɢɣ 
ɫɨɛɨɪ  ɭ  ɑɟɪɧɿɝɨɜɿ      ɍɫɩɟɧɫɶɤɢɣ  ɫɨɛɨɪ  ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   ɉɥɢɧɮɚ  
9. Ȼɨɪɢɫɨɝɥɿɛɫɶɤɢɣ  ɯɪɚɦ  ɭ  ɑɟɪɧɿɝɨɜɿ     -12. Ɇɢɯɚɣɥɿɜɫɶɤɚ  ɰɟɪɤɜɚ 
ȼɢɞɭɛɢɰɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ     -14. ɍɫɩɟɧɫɶɤɢɣ  ɫɨɛɨɪ       16. Ȼɨɪɢɫɨɝɥɿɛɫɶɤɢɣ 
ɯɪɚɦ ɭ ȼɢɲɝɨɪɨɞɿ    -19. Ɂɨɥɨɬɿ ɜɨɪɨɬɚ  Ʉɢʀɜ  
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ɉɪɢ  ɰɶɨɦɭ  ɧɟɨɛɯɿɞɧɨ  ɡɚɡɧɚɱɢɬɢ  ɳɨ  ɡɪɚɡɤɢ  ɩɥɿɧɮɢ  ɿ  ɪɨɡɱɢɧɭ  ɡ  ɩɚɦ¶ɹɬɨɤ 
ɛɭɥɢ ɜɡɹɬɿ ɚɜɬɨɪɨɦ ɡ ɪɨɡɤɨɩɨɤ ɚɛɨ ɡ ɪɨɡɜɚɥɿɜ ɩɿɞ ɱɚɫ ɪɟɦɨɧɬɿɜ ɛɭɞɿɜɟɥɶ  ɬɚɤɢɦ 
ɱɢɧɨɦ  ɞɨɫɥɿɞɠɭɜɚɧɢɣ  ɦɚɬɟɪɿɚɥ  ɩɟɜɧɨɸ  ɦɿɪɨɸ  ɜɬɪɚɬɢɜ  ɫɜɨɸ  ɩɟɪɜɿɫɧɭ  ɹɤɿɫɬɶ  
Ɂɪɚɡɤɢ  ɩɥɿɧɮɢ  ɿ  ɪɨɡɱɢɧɿɜ  ɡ  ɩɿɞɲɥɿɮɨɜɚɧɢɦɢ  ɩɥɨɳɢɧɚɦɢ  ɜɢɩɪɨɛɨɜɭɜɚɥɢɫɶ 
ɚɜɬɨɪɨɦ ɧɚ ɪɭɱɧɨɦɭ  -ɬɨɧɧɨɦɭ ɩɪɟɫɿ ɬɚ ɩɪɟɫɿ ɉɋɍ-   ɩɪɢ ɥɚɛɨɪɚɬɨɪɿʀ ɤɟɪɚɦɿɤɢ 
ɇȾȱ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɜɢɪɨɛɿɜ ɭ Ʉɢɽɜɿ      ɪ    

 
Ɍɚɛɥɢɰɹ    Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɡɪɚɡɤɿɜ ɩɥɢɧɮɢ ɩɚɦ¶ɹɬɨɤ ɏȱ ɫɬ  
 

  
ʋ 

 
ɉɚɦ¶ɹɬɤɚ 

Ɂɪɚɡ-
ɤɢ   
ɲɬɭɤ 

Ɋɨɡɦɿɪɢ ɝɪɚɧɟɣ Ɇɿɰ- 
ɧɿɫɬɶ 
ɤɝ  ɫɦ  2 

Ɉɛ¶ɽɦ-
ɧɚ 
ɦɚɫɚ 
ɝ  ɫɦ  3 

ȼɨɞɨ- 
ɩɨɝɥɢ- 
 ɧɚɧ   
% 

ɨɫɧɨɜɚ  
ɦɦ 

ɜɢɫɨɬɚ  
ɦɦ 

  
1.  

Ɂɨɥɨɬɿ  ɜɨɪɨɬɚ  
1-ɣ ɛɭɞɿɜ  ɩɟɪɿɨɞ 

  6 36 - 41 32 - 33  105 1.9 14 

  
2. 

Ɂɨɥɨɬɿ ɜɨɪɨɬɚ  
2-ɣ ɛɭɞɿɜ  ɩɟɪɿɨɞ 

   4 42 - 47 44 - 48  185 1.95 12.5 

  
3.  

Ɇɢɯɚɣɥɿɜɫɶɤɚ 
ɰɟɪɤɜɚ ȼɢɞɭɛɢ- 
ɰɶɤɨɝɨ  ɦɨɧ-ɪɹ 

   4 32 - 34 27 - 31  220 1.75 19 
   4 34 - 37 36 - 41  260 1.7 12 
   7 34 - 39 36 - 38  300 1.8 14 

 4.  ɍɫɩɟɧɫɶɤ ɫɨɛɨɪ 
ɉɟɱɟɪɫ  ɦɨɧ-ɪɹ 

   6 38 - 43 35 - 39  115 1.65  21 
 ɚ      5 30 - 33 30 ± 32  450 2.1  5.6 
  
5. 

ɋɩɚɫɫɶɤɢɣ 
ɫɨɛɨɪ ɭ 
ɑɟɪɧɿɝɨɜɿ 

   3 28 - 31 26 - 27  180  1.9  14.5 
   3 26 - 30 25 - 28  180  1.8  13 
   4 29 - 33 29 - 31 190   1.9  10 

 
Ʉɿɥɶɤɿɫɬɶ  ɡɪɚɡɤɿɜ  ɛɪɚɥɚɫɹ  ɡ  ɨɞɧɿɽʀ  ɰɟɝɥɢɧɢ  ɡ  ɜɢɳɟɧɚɡɜɚɧɢɯ  ɩɚɦ¶ɹɬɨɤ   ɍ 

ɞɨɫɥɿɞɠɭɜɚɧɢɯ  ɡɪɚɡɤɚɯ  ɩɥɿɧɮɢ  ʀɯ  ɜɢɫɨɬɚ  ɞɨɪɿɜɧɸɽ  ɬɨɜɳɢɧɿ  ɰɟɝɥɢ   ɫɬɢɫɤɚɧɧɹ 
ɡɪɚɡɤɿɜ ɜɿɞɛɭɜɚɥɨɫɹ ɜ ɬɨɦɭ ɠ ɧɚɩɪɹɦɤɭ  ɳɨ ɣ ɭ ɦɭɪɭɜɚɧɧɿ  ɇɚɣɦɿɰɧɿɲɢɦɢ ɫɟɪɟɞ 
ɭɫɿɯ  ɜɢɹɜɢɥɢɫɹ  ɡɪɚɡɤɢ  ɩɥɿɧɮɢ  ɡ  ɍɫɩɟɧɫɶɤɨɝɨ  ɫɨɛɨɪɭ  ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ 
 Ɋɢɫ    ɩɨɡ     Ɍɚɤɚ ɩɥɿɧɮɚ ɦɚɥɚ ɦɿɰɧɿɫɬɶ  ɧɚ ɫɬɢɫɧɟɧɧɹ     ɤɝ ɤɜ  ɫɦ  ɧɚɣɛɿɥɶɲɭ 
ɨɛ¶ɽɦɧɭ  ɦɚɫɭ       ɝ ɤɭɛ   ɫɦ  ɬɚ  ɧɚɣɦɟɧɲɢɣ  ɜɿɞɫɨɬɨɤ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  - 5.6 % 
 Ɍɚɛɥɢɰɹ    ʋ  ɚ   

əɤɳɨ  ɞɨɫɥɿɞɠɟɧɿ  ɚɜɬɨɪɨɦ  ɡɪɚɡɤɢ  ɪɨɡɱɢɧɿɜ  ɦɚɥɢ  ɩɨɪɿɜɧɹɧɨ  ɧɟɜɢɫɨɤɭ 
ɦɿɰɧɿɫɬɶ   ɬɨ  ɡɪɚɡɤɢ   ɜɡɹɬɿ  ɞɨɫɥɿɞɧɢɤɚɦɢ  ɡ  ɿɫɧɭɸɱɨɝɨ  ɦɭɪɭɜɚɧɧɹ  ɤɢʀɜɫɶɤɢɯ 
ɩɚɦ¶ɹɬɨɤ  ɦɚɥɢ  ɡɧɚɱɧɨ  ɜɢɳɭ  ɦɿɰɧɿɫɬɶ   Ɂɪɚɡɤɢ  ɪɨɡɱɢɧɭ  ɡ  ɩɿɜɞɟɧɧɨʀ  ɫɯɨɞɨɜɨʀ 
ɛɚɲɬɢ ɋɨɮɿɣɫɶɤɨɝɨ ɫɨɛɨɪɭ ɜ Ʉɢɽɜɿ  ɡ ɪɨɡɦɿɪɨɦ ɝɪɚɧɟɣ    ±    ɫɦ ɦɚɥɢ ɦɿɰɧɿɫɬɶ 
130-     ɤɝ   ɤɜ   ɫɦ   ɡɪɚɡɤɢ  ɪɨɡɱɢɧɭ  ɡ  ɝɪɚɧɹɦɢ      ɦɦ  ɿɡ  Ɂɨɥɨɬɢɯ  ɜɨɪɿɬ  ɦɚɥɢ 
ɦɿɰɧɿɫɬɶ ɧɚ ɫɬɢɫɤɚɧɧɹ ɛɥɢɡɶɤɨ     ± 140 ɤɝ  ɤɜ  ɫɦ  ɩɪɢ ɰɶɨɦɭ ɯɚɪɚɤɬɟɪɧɢɦ ɞɥɹ 
ɪɨɡɱɢɧɿɜ ɽ ɦɚɣɠɟ ɿɞɟɚɥɶɧɢɣ ɤɨɧɬɚɤɬ ɦɿɠ ɜ¶ɹɠɭɱɢɦ ɿ ɤɟɪɚɦɿɱɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ 
- ɰɟɦ¶ɹɧɤɨɸ       ɫ       ±       ɇɚɜɟɞɟɧɿ  ɜɢɳɟ  ɜɟɥɢɱɢɧɢ  ɦɿɰɧɨɫɬɿ  ɩɪɢ  ɫɬɢɫɧɟɧɧɿ 



ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɚɪɯɿɬɟɤɬɭɪɢ ɬɚ ɦɿɫɬɨɛɭɞɭɜɚɧɧɹ  ȼɢɩɭɫɤ  8. 2020 
 

267

ɡɪɚɡɤɿɜ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɛɭɞɿɜɟɥɶɧɢɯ  ɦɚɬɟɪɿɚɥɿɜ  ± ɩɥɿɧɮɢ  ɬɚ  ɜɚɩɧɹɧɨ-
ɰɟɦ¶ɹɧɤɨɜɨɝɨ  ɪɨɡɱɢɧɭ  ± ɫɩɿɜɫɬɚɜɧɿ  ɡ  ɫɭɱɚɫɧɢɦɢ  ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ  ɰɟɝɥɚɦɢ  ɿ 
ɪɨɡɱɢɧɚɦɢ  ɬɚ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɨɫɬɚɧɧɿɦ ɫɜɨʀɦɢ ɹɤɨɫɬɹɦɢ  

ɉɿɞ  ɱɚɫ  ɜɢɩɪɨɛɭɜɚɧɶ  ɡɪɚɡɤɢ  ɩɥɿɧɮɢ  ɿ  ɪɨɡɱɢɧɿɜ  ɡɚɡɧɚɥɢ  ɯɚɪɚɤɬɟɪɧɢɯ 
ɪɭɣɧɭɜɚɧɶ ɡ ɭɬɜɨɪɟɧɧɹɦ ɜɟɪɬɢɤɚɥɶɧɢɯ ɬɪɿɳɢɧ  ɩɿɪɚɦɿɞ ɿ ɫɤɨɥɿɜ ɜɡɞɨɜɠ ɩɥɨɳɢɧ 
ɤɨɜɡɚɧɧɹ   ɬɨɛɬɨ  ɬɚɤɢɯ  ɫɚɦɟ  ɪɭɣɧɭɜɚɧɶ   ɹɤɿ  ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ  ɩɪɢ  ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɫɭɱɚɫɧɢɯ ɡɪɚɡɤɿɜ ɜɢɫɨɤɨɦɿɰɧɨʀ ɛɭɞɿɜɟɥɶɧɨʀ ɤɟɪɚɦɿɤɢ  Ɋɢɫ  3). 

ȼɿɞɤɪɢɬɚ ɩɨɜɟɪɯɧɹ ɦɭɪɭɜɚɧɧɹ ɡ ɩɥɿɧɮɢ ɧɚ ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɨɦɭ ɪɨɡɱɢɧɿ 
ɜɧɚɫɥɿɞɨɤ  ɜɢɫɨɤɨʀ  ɩɨɪɢɫɬɨɫɬɿ  ɣ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ  ɦɚɬɟɪɿɚɥɭ  ɞɨɜɨɥɿ  ɲɜɢɞɤɨ 
ɪɭɣɧɭɜɚɥɚɫɹ  ɩɿɞ  ɞɿɽɸ  ɚɬɦɨɫɮɟɪɧɢɯ  ɨɩɚɞɿɜ  ɬɚ  ɩɟɪɟɩɚɞɿɜ  ɬɟɦɩɟɪɚɬɭɪɢ   ɹɤ  ɰɟ 
ɦɨɠɧɚ ɫɩɨɫɬɟɪɿɝɚɬɢ ɧɚ ɞɿɥɹɧɤɚɯ ɜɿɞɤɪɢɬɨɝɨ ɦɭɪɭɜɚɧɧɹ  ɡɨɧɞɚɠɚɯ  ɋɨɮɿɣɫɶɤɨɝɨ 
ɫɨɛɨɪɭ   ɰɟɪɤɨɜ  ɋɩɚɫɚ  ɧɚ  Ȼɟɪɟɫɬɨɜɨɦɭ  ɬɚ  Ɇɢɯɚɣɥɿɜɫɶɤɨʀ  ɧɚ  ȼɢɞɭɛɢɱɚɯ   Ɍɚɤɟ 
ɦɭɪɭɜɚɧɧɹ  ɩɨɬɪɟɛɭɜɚɥɨ  ɩɨɤɪɢɬɬɹ  ɬɢɧɶɤɨɦ  ɞɥɹ  ɡɚɯɢɫɬɭ  ɜɿɞ  ɪɭɣɧɭɜɚɧɧɹ  ɬɚ 
ɤɨɪɨɡɿʀ   Ɋɟɬɟɥɶɧɚ  ɨɛɪɨɛɤɚ  ɩɨɜɟɪɯɧɿ  ɦɭɪɭɜɚɧɧɹ  ɞɚɜɧɿɯ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ   ɡ 
ɩɿɞɪɿɡɚɧɧɹɦ  ɫɦɭɝ  ɪɨɡɱɢɧɭ  ɜɡɞɨɜɠ  ɪɹɞɿɜ  ɩɥɿɧɮɢ  ɿ  ɮɚɫɤɚɦɢ  ɞɨɜɤɨɥɚ  ɤɚɦɟɧɿɜ 
ɡɚɛɟɡɩɟɱɭɜɚɥɚ  ɦɿɰɧɟ  ɡɱɟɩɥɟɧɧɹ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɨɝɨ  ɬɢɧɶɤɭ  ɡ  ɩɨɜɟɪɯɧɟɸ 
ɫɬɿɧɢ ɹɤ ɡɨɜɧɿ  ɧɚ ɮɚɫɚɞɚɯ  ɬɚɤ ɿ ɜ ɿɧɬɟɪ¶ɽɪɿ   

Ɏɪɚɝɦɟɧɬɢ  ɦɭɪɭɜɚɧɧɹ  ɡ  ɩɟɪɜɿɫɧɢɦ  ɬɢɧɶɤɨɦ  ɛɭɥɢ  ɜɿɞɧɚɣɞɟɧɿ  ɩɿɞ  ɱɚɫ 
ɚɪɯɟɨɥɨɝɿɱɧɢɯ  ɞɨɫɥɿɞɠɟɧɶ  Ⱦɟɫɹɬɢɧɧɨʀ  ɰɟɪɤɜɢ  ɬɚ  ɍɫɩɟɧɫɶɤɨɝɨ  ɫɨɛɨɪɭ 
ɉɟɱɟɪɫɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ  Ɂɚɥɢɲɤɢ ɞɚɜɧɶɨɝɨ ɬɢɧɶɤɭ ɡɛɟɪɟɝɥɢɫɹ ɧɚ ɩɿɜɞɟɧɧɿɣ ɫɬɿɧɿ 
ɧɚɪɬɟɤɫɚ  Ɇɢɯɚɣɥɿɜɫɶɤɨʀ  ɰɟɪɤɜɢ  ȼɢɞɭɛɢɰɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   ɜ  ɧɿɲɚɯ 
ɫɬɚɪɨɞɚɜɧɶɨɝɨ  ɩɿɜɧɿɱɧɨɝɨ  ɮɚɫɚɞɭ  Ɍɪɨʀɰɶɤɨʀ  ɧɚɞɛɪɚɦɧɨʀ  ɰɟɪɤɜɢ  ɉɟɱɟɪɫɶɤɨɝɨ 
ɦɨɧɚɫɬɢɪɹ  ɬɚ  ɧɚ  ɫɯɿɞɧɨɦɭ  ɿ  ɩɿɜɞɟɧɧɨɦɭ  ɮɚɫɚɞɚɯ  ɋɨɮɿɣɫɶɤɨɝɨ  ɫɨɛɨɪɭ   ȼ 
ɩɚɦ¶ɹɬɤɚɯ   ɭ  ɹɤɢɯ  ɡɨɜɧɿɲɧɿ  ɫɬɿɧɢ  ɩɨɡɛɚɜɥɟɧɿ  ɬɢɧɶɤɭ   ɦɭɪɭɜɚɧɧɹ  ɩɨɬɪɟɛɭɽ 
ɩɟɪɿɨɞɢɱɧɨɝɨ ɪɟɦɨɧɬɭ  ɹɤ  ɧɚɩɪɢɤɥɚɞ  ɜ ɰɟɪɤɜɚɯ Ɇɢɯɚɣɥɿɜɫɶɤɿɣ ɧɚ ȼɢɞɭɛɢɱɚɯ ɿ 
ɋɩɚɫɶɤɿɣ ɧɚ Ȼɟɪɟɫɬɨɜɨɦɭ  ɜ ɡɨɧɞɚɠɚɯ ɧɚ ɮɚɫɚɞɚɯ ɋɨɮɿɣɫɶɤɨɝɨ ɫɨɛɨɪɭ   ɿ ɧɟɦɚɽ 
ɿɧɲɨɝɨ  ɟɮɟɤɬɢɜɧɨɝɨ  ɫɩɨɫɨɛɭ  ɡɚɯɢɫɬɢɬɢ  ɦɭɪɭɜɚɧɧɹ   ɤɪɿɦ  ɩɨɤɪɢɬɬɹ  ɣɨɝɨ 
ɬɢɧɶɤɨɦ   

ȼɢɫɧɨɜɤɢ  ȼɢɫɨɤɢɣ  ɪɿɜɟɧɶ  ɦɚɣɫɬɟɪɧɨɫɬɿ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɛɭɞɿɜɧɢɱɢɯ  
ɬɟɯɧɨɥɨɝɿɹ  ɜɢɝɨɬɨɜɥɟɧɧɹ  ɝɥɢɧɹɧɨʀ  ɦɚɫɢ  ɬɚ  ɜɢɩɚɥɭ  ɰɟɝɥɢ   ɚ  ɬɚɤɨɠ  ɜɦɿɧɧɹ 
ɜɢɝɨɬɨɜɥɹɬɢ  ɜɚɩɧɹɧɿ  ɪɨɡɱɢɧɢ  ɡ  ɧɚɥɟɠɧɢɦɢ  ɩɪɨɩɨɪɰɿɹɦɢ  ɧɚɩɨɜɧɸɜɚɱɚ  -
ɰɟɦ¶ɹɧɤɢ ɡɚɛɟɡɩɟɱɢɥɢ ɞɚɜɧɶɨɪɭɫɶɤɢɦ ɛɭɞɿɜɟɥɶɧɢɦ ɦɚɬɟɪɿɚɥɚɦ ɜɿɞɦɿɧɧɿ ɮɿɡɢɤɨ-
ɦɟɯɚɧɿɱɧɿ  ɜɥɚɫɬɢɜɨɫɬɿ   ɐɟɦ¶ɹɧɤɚ  ɧɚɞɚɜɚɥɚ  ɪɨɡɱɢɧɚɦ  ɝɿɞɪɚɜɥɿɱɧɨɫɬɿ  ɬɚ 
ɩɿɞɜɢɳɭɜɚɥɚ  ʀɯ  ɦɿɰɧɿɫɬɶ   Ɂɚɜɞɹɤɢ  ɜɢɫɨɤɿɣ  ɩɨɪɢɫɬɨɫɬɿ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɯ 
ɪɨɡɱɢɧɿɜ ɿ ɩɥɿɧɮɢ ɡɚɛɟɡɩɟɱɭɜɚɜɫɹ ɦɿɰɧɢɣ ɤɨɧɬɚɤɬ ɦɿɠ ɪɨɡɱɢɧɨɦ  ɧɚɩɨɜɧɸɜɚɱɟɦ 
ɿ ɰɟɝɥɨɸ  ɚ ɬɚɤɨɠ ɦɿɠ ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɦ ɬɢɧɶɤɨɦ ɿ ɩɨɜɟɪɯɧɟɸ ɦɭɪɭɜɚɧɧɹ   

Ɋɨɡɜɢɧɭɬɚ ɛɭɞɿɜɟɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɜɢɫɨɤɨɹɤɿɫɧɿ ɛɭɞɿɜɟɥɶɧɿ ɦɚɬɟɪɿɚɥɢ ± ɰɟɝɥɚ-
ɩɥɿɧɮɚ  ɿ  ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɣ  ɪɨɡɱɢɧ  ± ɡɭɦɨɜɢɥɢ  ɫɬɿɣɤɿɫɬɶ  ɿ  ɬɪɢɜɤɿɫɬɶ 
ɤɨɧɫɬɪɭɤɰɿɣ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ   ɹɤɿ  ɩɪɨɿɫɧɭɜɚɥɢ  ɧɟ  ɨɞɧɟ ɫɬɨɥɿɬɬɹ   ɹɤ 
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ɋɨɮɿɣɫɶɤɢɣ  ɫɨɛɨɪ  ɚɛɨ  ɍɫɩɟɧɫɶɤɢɣ  ɫɨɛɨɪ  Ʉɢɽɜɨ-ɉɟɱɟɪɫɶɤɨʀ  ɥɚɜɪɢ  ɬɚ 
Ɇɢɯɚɣɥɿɜɫɶɤɢɣ Ɂɨɥɨɬɨɜɟɪɯɢɣ ɫɨɛɨɪ  ɡɧɢɳɟɧɿ ɜɢɛɭɯɚɦɢ ɭ ɏɏ ɫɬ  

Ⱦɨɫɜɿɞ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɛɭɞɿɜɧɢɱɢɯ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɦ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 
ɧɨɜɢɯ ɫɭɱɚɫɧɢɯ ɜɢɞɿɜ ɛɭɞɿɜɟɥɶɧɢɯ ɬɚ ɨɩɨɪɹɞɠɭɜɚɥɶɧɢɯ ɪɨɡɱɢɧɿɜ  ɚ ɬɚɤɨɠ ɧɨɜɢɯ 
ɡɪɚɡɤɿɜ ɛɭɞɿɜɟɥɶɧɨʀ ɤɟɪɚɦɿɤɢ  
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Ⱥɧɧɨɬɚɰɢɹ 

Ʌɨɝɜɢɧ  ɇɚɬɚɥɢɹ  Ƚɪɢɝɨɪɶɟɜɧɚ, ɤɚɧɞɢɞɚɬ  ɚɪɯɢɬɟɤɬɭɪɵ, ɞɨɰɟɧɬ, 
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ȿɜɪɨɩɟɣɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

Ɉ ɧɟɤɨɬɨɪɵɯ ɫɜɨɣɫɬɜɚɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɚɦɹɬɧɢɤɨɜ 
ɞɪɟɜɧɟɝɨ Ʉɢɟɜɚ ɏ-ɏȱȱ ɜɜ. 

ȼ  ɫɬɚɬɶɟ  ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɫɜɨɣɫɬɜɚ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɦɚɬɟɪɢɚɥɨɜ 
ɞɪɟɜɧɟɪɭɫɫɤɢɯ  ɩɚɦɹɬɧɢɤɨɜ  Ʉɢɟɜɚ  ɏ-ɏȱȱ  ɜɜ   ± ɩɥɨɫɤɨɝɨ  ɛɨɥɶɲɟɮɨɪɦɚɬɧɨɝɨ 
ɤɢɪɩɢɱɚ  ± ɩɥɢɧɮɵ  ɢ  ɢɡɜɟɫɬɤɨɜɨ-ɰɟɦɹɧɨɱɧɨɝɨ  ɪɚɫɬɜɨɪɚ   Ȼɨɥɶɲɨɟ  ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ  ɝɥɢɧ  ɢ  ɫɭɝɥɢɧɤɨɜ   ɜ  ɢɡɨɛɢɥɢɢ  ɜɫɬɪɟɱɚɸɳɢɯɫɹ  ɧɚ  ɬɟɪɪɢɬɨɪɢɢ 
Ʉɢɟɜɚ  ɢ  ɟɝɨ  ɨɤɨɥɢɰ   ɨɛɭɫɥɨɜɢɥɨ  ɪɚɡɧɨɨɛɪɚɡɢɟ  ɤɢɟɜɫɤɢɯ  ɩɥɢɧɮ  ɩɨ  ɰɜɟɬɭ  ɢ 
ɜɤɥɸɱɟɧɢɹɦ   ɨɬ  ɫɜɟɬɥɨ-ɠɟɥɬɵɯ  ɢ  ɫɟɪɨɜɚɬɨ-ɫɢɪɟɧɟɜɵɯ  ɞɨ  ɨɪɚɧɠɟɜɵɯ  ɢ  ɬɟɦɧɨ-
ɤɪɚɫɧɵɯ   ɂɡɝɨɬɚɜɥɢɜɚɥɢ  ɩɥɢɧɮɭ  ɢɡ  ɨɱɢɳɟɧɨɝɨ  ɫɵɪɶɹ   ɚ  ɬɚɤɠɟ  ɢɡ  ɝɥɢɧɹɧɨɣ 
ɦɚɫɫɵ  ɫ  ɨɛɢɥɢɟɦ  ɜɵɝɨɪɚɸɳɢɯ  ɞɨɛɚɜɨɤ  ɢ  ɞɪɟɫɜɵ   Ɂɚɩɨɥɧɢɬɟɥɶ  ɢɡɜɟɫɬɤɨɜɨɝɨ 
ɪɚɫɬɜɨɪɚ ± ɰɟɦɹɧɤɭ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɢɡ ɫɥɚɛɨ ɨɛɨɠɠɟɧɧɨɣ ɝɥɢɧɹɧɨɣ ɦɚɫɫɵ ɥɢɛɨ 
ɬɨɥɱɟɧɨɝɨ ɛɨɹ ɤɢɪɩɢɱɚ  

Ɍɳɚɬɟɥɶɧɨɟ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɵɪɶɹ ɞɥɹ ɩɥɢɧɮɵ ɢ ɨɛɠɢɝ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ 
ɧɢɠɟ   1000-    �ɋ  ɨɛɭɫɥɨɜɢɥɢ  ɟɺ  ɜɵɫɨɤɭɸ  ɩɪɨɱɧɨɫɬɶ   ɤɨɬɨɪɚɹ   ɨɞɧɚɤɨ  
ɫɧɢɠɚɥɚɫɶ ɡɚ ɫɱɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɳɟɥɟɜɢɞɧɵɯ ɩɨɪ  ɨɛɪɚɡɨɜɚɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɭɱɧɨɣ ɮɨɪɦɨɜɤɢ  ɚ ɬɚɤɠɟ ɩɭɫɬɨɬ ɨɬ ɜɵɝɨɪɚɸɳɢɯ ɞɨɛɚɜɨɤ   
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ɂɫɫɥɟɞɨɜɚɧɧɵɟ  ɚɜɬɨɪɨɦ  ɨɛɪɚɡɰɵ  ɩɥɢɧɮɵ  ɤɢɟɜɫɤɢɯ  ɩɚɦɹɬɧɢɤɨɜ  ɩɨɤɚɡɚɥɢ 
ɩɪɨɱɧɨɫɬɶ  ɜ  ɫɪɟɞɧɟɦ  ɨɬ       ɞɨ     -300 ɤɝ ɤɜ ɫɦ  ɢ  ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ  ɨɬ      ɞɨ 
20 % (ɬɚɛɥɢɰɚ       ɂɫɤɥɸɱɟɧɢɟ  ɩɪɟɞɫɬɚɜɥɹɸɬ  ɧɟɤɨɬɨɪɵɟ  ɩɥɢɧɮɵ  ɍɫɩɟɧɫɤɨɝɨ 
ɫɨɛɨɪɚ ɉɟɱɟɪɫɤɨɝɨ ɦɨɧɚɫɬɵɪɹ  ɩɪɨɱɧɨɫɬɶ ɤɨɬɨɪɵɯ ɩɪɢ ɫɠɚɬɢɢ ɞɨɫɬɢɝɚɥɚ    -
500 ɤɝ ɤɜ ɫɦ   ɚ  ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ  ± 5.6     ɗɬɢ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɞɪɟɜɧɟɪɭɫɫɤɢɯ 
ɩɥɢɧɮɵ  ɢ  ɪɚɫɬɜɨɪɚ  ɜɩɨɥɧɟ  ɫɨɩɨɫɬɚɜɢɦɵ  ɫ  ɤɚɱɟɫɬɜɚɦɢ  ɢ  ɩɪɨɱɧɨɫɬɶɸ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  

Ɉɬɤɪɵɬɚɹ  ɩɨɜɟɪɯɧɨɫɬɶ  ɤɥɚɞɤɢ  ɢɡ  ɩɥɢɧɮɵ  ɧɚ  ɢɡɜɟɫɬɤɨɜɨ-ɰɟɦɹɧɨɱɧɨɦ 
ɪɚɫɬɜɨɪɟ  ɜɫɥɟɞɫɬɜɢɟ  ɜɵɫɨɤɨɣ ɩɨɪɢɫɬɨɫɬɢ  ɢ  ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ  ɦɚɬɟɪɢɚɥɚ 
ɞɨɜɨɥɶɧɨ  ɛɵɫɬɪɨ  ɧɚɱɢɧɚɥɚ  ɪɚɡɪɭɲɚɬɶɫɹ  ɩɨɞ  ɜɨɡɞɟɣɫɬɜɢɟɦ  ɚɬɦɨɫɮɟɪɧɵɯ 
ɨɫɚɞɤɨɜ ɢ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪɵ  ɤɚɤ ɷɬɨ ɦɨɠɧɨ ɜɢɞɟɬɶ ɧɚ ɨɬɤɪɵɬɵɯ ɡɨɧɞɚɠɚɯ 
ɤɥɚɞɤɢ ɞɪɟɜɧɟɪɭɫɫɤɢɯ ɩɚɦɹɬɧɢɤɨɜ  ɉɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɩɚɦɹɬɧɢɤɨɜ ɩɨɤɪɵɜɚɥɢɫɶ 
ɬɳɚɬɟɥɶɧɨ ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡɜɟɫɬɤɨɜɨ-ɰɟɦɹɧɨɱɧɨɣ ɲɬɭɤɚɬɭɪɤɨɣ ɤɚɤ ɫɧɚɪɭɠɢ  ɧɚ 
ɮɚɫɚɞɚɯ   ɬɚɤ  ɢ  ɜ  ɢɧɬɟɪɶɟɪɟ  Ɏɪɚɝɦɟɧɬɵ    ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ  ɞɪɟɜɧɟɣ ɲɬɭɤɚɬɭɪɤɢ 
ɭɰɟɥɟɥɢ  ɧɚ  ɫɬɟɧɚɯ  ɋɨɮɢɣɫɤɨɝɨ  ɫɨɛɨɪɚ  ɢ  Ɇɢɯɚɣɥɨɜɫɤɨɣ  ɰɟɪɤɜɢ  ȼɵɞɭɛɢɰɤɨɝɨ 
ɦɨɧɚɫɬɵɪɹ  

Ɋɚɡɜɢɬɢɟ  ɫɬɪɨɢɬɟɥɶɧɨɣ  ɬɟɯɧɢɤɢ  ɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ  ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ± ɢɡɜɟɫɬɤɨɜɨ-ɰɟɦɹɧɨɱɧɵɣ ɪɚɫɬɜɨɪ ɢ ɩɥɢɧɮɚ ± ɨɛɭɫɥɨɜɢɥɢ ɫɬɨɣɤɨɫɬɶ 
ɢ  ɞɨɥɝɨɜɟɱɧɨɫɬɶ  ɤɨɧɫɬɪɭɤɰɢɣ  ɞɪɟɜɧɟɪɭɫɫɤɢɯ  ɩɚɦɹɬɧɢɤɨɜ  ɧɚ  ɩɪɨɬɹɠɟɧɢɢ 
ɫɬɨɥɟɬɢɣ  

Ʉɥɸɱɟɜɵɟ  ɫɥɨɜɚ   Ʉɢɟɜ; ɞɪɟɜɧɟɪɭɫɫɤɢɟ  ɩɚɦɹɬɧɢɤɢ; ɩɥɢɧɮɚ; ɢɡɜɟɫɬɤɨɜɨ-
ɰɟɦɹɧɨɱɧɵɣ ɪɚɫɬɜɨɪ; ɩɪɨɱɧɨɫɬɶ; ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ  
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Some Characteristics of Building Materials of Ancient Kyyivan Monuments 
of the X-th - the XIȱ-th centuries. 

The development of brickwork technique in ancient Kyyiv dates back to the X- 
WK  FHQWXU\   2OG  5XVC  PRQXPHQWV¶  PDVRQU\  ZDV  PDGH  RI  ODUJH  WKLQ  EULFNV  FDOOHG 
³SO\QID´ DQG OLPH-and-ceramic mortar. The size of the X-th ± the XII-th brick sides 
varies from 27 to 36 cm, its thickness ± from 2.5 to 4.5 cm. 

Different kinds of clay and loess extracted from the territory of Kyyiv and its 
vicinities were used as a raw material for brick and ceramic addition to mortar. That 
is why bricks in Kyyivan monuments differ in colour from light yellow to orange and 
dark red. Some gruss or cut straw were used as addition to fat clay. 

Limestone was brought to Kyyiv from Chernihiv area and lime mortar was 
produced in lime kilns situated near building sites. Ceramic addition to mortar called 
³WVHPLDQND´ ZDV RI UHILQHG FOD\  DQG FUXVKHG EULFN ZDVWH ZDV XVHG DV ZHOO  
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Bricks were burnt under the temperature of 1000 ±      GHJUHHV &  7KDW¶V ZK\ 
bricks were very firm regardless of chink-like pores appeared as a result of hand-
moulding of brick. 

The author took some investigation for the purpose to determine physical and 
mechanical properties of ancient bricks of Kyyivan monuments. Bricks were picked 
out of excavations or waste after building repairs. Small cubes were cut out of bricks 
with the height equal to brick thickness. Those samples were examined concerning 
their strength by compressing them perpendicularly to the sides the bricks were 
bedded in mortar. 

The strength of samples varied from 100 to 200-300 kg per sq.cm, water 
absorption was 10 % to 20 %. Some bricks taken from the Cathedral of the 
Assumption of Kyyiv-Pechersk  monastery were the most firm. The strength of those 
samples was about 400-500 kg per sq. cm, their water absorption was the smallest, 
about 5.6 %. 

Because of high porosity and water absorption of building materials the surface 
of ancient masonry was exposed to destruction under the influence of temperature 
overfalls and precipitation, as it can be seen on the open parts  of walls of the Old 
Rus` monuments. To prevent destruction of masonry, the walls of ancient monuments 
were covered with fine lime-and-ceramic mortar. Fragments of original plaster can be 
found on the walls of the XI-th century monuments St.Sophia Cathedral and 
St.Michael Church of Vydubychy monastery in Kyyiv. 

High level of well-developed building technique and high quality of building 
materials caused durability of ancient masonry and constructions in Kyyivan 
monuments, which preserved until nowadays. 

Keywords: Kyyiv; Old Rus` monuments; brick; lime-and-ceramic mortar; 
strength; water absorption. 
 
 
 
 
 
 
 
 
 
 
 
 
 


