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Ⱥɧɨɬɚɰɿɹ   ɭ  ɫɬɚɬɬɿ  ɪɨɡɝɥɹɞɚɸɬɶɫɹ  ɨɫɨɛɥɢɜɨɫɬɿ  ɤɥɚɞɤɢ  ©ɡ  ɩɪɢɯɨɜɚɧɢɦ 
ɪɹɞɨɦª  ɜ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɤɚɯ  ɤɿɧɰɹ  ɏ  ± ɩɨɱɚɬɤɭ  ɏȱȱ ɫɬɨɥɿɬɶ   ɜ  ɹɤɿɣ  ɤɨɠɟɧ 
ɞɪɭɝɢɣ ɪɹɞ ɩɥɿɧɮɢ ɞɟɳɨ ɡɚɝɥɢɛɥɟɧɢɣ ɬɚ ɡɚɤɪɢɬɢɣ ɛɭɞɿɜɟɥɶɧɢɦ ɪɨɡɱɢɧɨɦ  

ɇɚɣɛɿɥɶɲ  ɪɚɧɧɶɨɸ  ɜɿɞɨɦɨɸ  ɧɚɦ  ɩɚɦ¶ɹɬɤɨɸ  ɡ  ɤɥɚɞɤɨɸ  ©ɡ  ɩɪɢɯɨɜɚɧɢɦ 
ɪɹɞɨɦª ɽ Ⱦɟɫɹɬɢɧɧɚ ɰɟɪɤɜɚ  ɜ ɬɚɤɿɣ ɫɚɦɿɣ ɤɥɚɞɰɿ ɛɭɥɢ ɩɨɛɭɞɨɜɚɧɿ ɩɚɦ¶ɹɬɤɢ ɏȱ ± 
ɩɨɱɚɬɤɭ  ɏȱȱ  ɫɬɨɥɿɬɶ   ɋɨɮɿɣɫɶɤɢɣ  ɫɨɛɨɪ   Ɂɨɥɨɬɿ  ɜɨɪɨɬɚ   Ɇɢɯɚɣɥɿɜɫɶɤɚ  ɰɟɪɤɜɚ 
ȼɢɞɭɛɢɰɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   ɍɫɩɟɧɫɶɤɢɣ  ɫɨɛɨɪ  ɿ  Ɍɪɨʀɰɶɤɚ  ɧɚɞɛɪɚɦɧɚ  ɰɟɪɤɜɚ 
ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   Ɇɢɯɚɣɥɿɜɫɶɤɢɣ  Ɂɨɥɨɬɨɜɟɪɯɢɣ  ɫɨɛɨɪ  ɿ  ɞɟɹɤɿ  ɿɧɲɿ 
ɛɭɞɿɜɥɿ   ɐɟɪɤɜɚ  ɋɩɚɫɚ  ɧɚ  Ȼɟɪɟɫɬɨɜɿ   ɩɨɛɭɞɨɜɚɧɚ  ɜ  ɩɟɪɲɿɣ  ɱɜɟɪɬɿ  ɏȱȱ ɫɬ    ɽ 
ɨɞɧɿɽɸ  ɡ  ɨɫɬɚɧɧɿɯ  ɜɿɞɨɦɢɯ  ɧɚɦ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ  ɡ  ɬɚɤɢɦ  ɬɢɩɨɦ  ɤɥɚɞɤɢ   ȼ 
ɩɨɞɚɥɶɲɢɯ  ɛɭɞɿɜɥɹɯ  ± ɰɟɪɤɜɚɯ  Ȼɨɝɨɪɨɞɢɰɿ  ɉɢɪɨɝɨɳɨʀ       -ɬɿ ɪɪ    ɿ 
Ʉɢɪɢɥɿɜɫɶɤɿɣ      -ɜɿ ɪɪ   ɤɥɚɞɤɚ ɩɨɪɹɞɨɜɚ  ȼ ɏȱ-ɏȱȱ ɫɬ  ɜ ɤɥɚɞɰɿ ©ɡ ɩɪɢɯɨɜɚɧɢɦ 
ɪɹɞɨɦª ɡɜɨɞɹɬɶɫɹ ɪɹɞ ɩɚɦ¶ɹɬɨɤ ɜ ɑɟɪɧɿɝɨɜɿ  ɉɟɪɟɹɫɥɚɜɿ  ɇɨɜɝɨɪɨɞɿ ɬɚ ɉɨɥɨɰɶɤɭ  

Ⱦɟɹɤɿ  ɞɨɫɥɿɞɧɢɤɢ   ɉ Ɋɚɩɩɨɩɨɪɬ   ɉ ȼɨɤɨɬɨɩɭɥɨɫ   ɜɜɚɠɚɸɬɶ   ɳɨ  ɬɟɯɧɿɤɚ 
ɤɥɚɞɤɢ  ©ɡ  ɩɪɢɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɜɢɧɢɤɥɚ  ɜ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɿ  ɜ  ɞɪɭɝɿɣ  ɩɨɥɨɜɢɧɿ 
ɏ ɫɬ   ɿ ɜɿɡɚɧɬɿɣɫɶɤɿ ɦɚɣɫɬɪɢ ɡɚɫɬɨɫɭɜɚɥɢ ʀʀ ɧɚ ɛɭɞɿɜɧɢɰɬɜɿ Ⱦɟɫɹɬɢɧɧɨʀ ɰɟɪɤɜɢ ɜ 
Ʉɢɽɜɿ   Ɉɞɧɚɤ  ɜ  ɫɚɦɨɦɭ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɿ  ɧɟɦɚɽ  ɬɨɱɧɨ  ɞɚɬɨɜɚɧɢɯ  ɩɚɦ¶ɹɬɨɤ  ɡ 
ɩɨɱɚɬɤɭ  ɏ ɫɬ   ɞɨ  ɫɟɪɟɞɢɧɢ  ɏȱ ɫɬ    ɤɨɥɢ  ɛɭɜ  ɩɨɛɭɞɨɜɚɧɢɣ  ɯɪɚɦ  ɋɜ  Ƚɟɨɪɝɿɹ  ɜ 
Ɇɚɧɝɚɧɚɯ  ɤɥɚɞɤɚ ɹɤɨɝɨ ©ɡ ɩɪɢɯɨɜɚɧɢɦ ɪɹɞɨɦª  ȼɨɞɧɨɱɚɫ ɤɥɚɞɤɚ ©ɡ ɩɪɢɯɨɜɚɧɢɦ 
ɪɹɞɨɦª  ɜ  ɏȱ-ɏȱȱ ɫɬ   ɧɚɛɭɜɚɽ  ɡɧɚɱɧɨɝɨ  ɩɨɲɢɪɟɧɧɹ  ɜ  ɰɟɧɬɪɚɥɶɧɢɯ  ɩɪɨɜɿɧɰɿɹɯ 
ȼɿɡɚɧɬɿʀ   ɚ  ɰɟɪɤɜɚ  ɉɚɧɚɝɿʀ  ɏɚɥɤɟɨɧ  ɜ  ɋɚɥɨɧɿɤɚɯ   ɹɤɚ  ɞɚɬɭɽɬɶɫɹ       ɪ    ɽ 
ɧɚɣɛɿɥɶɲ ɪɚɧɧɶɨɸ ɩɚɦ¶ɹɬɤɨɸ ɡ ɬɚɤɨɸ ɤɥɚɞɤɨɸ  

ɇɟɡɜɚɠɚɸɱɢ  ɧɚ  ɧɟɫɬɚɱɭ  ɞɚɧɢɯ   ɦɨɠɧɚ  ɩɪɢɩɭɫɬɢɬɢ  ɳɨ  ɬɟɯɧɿɤɚ  ɤɥɚɞɤɢ  ©ɡ 
ɩɪɢɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɜɢɧɢɤɥɚ  ɜɧɚɫɥɿɞɨɤ  ɪɨɡɜɢɬɤɭ  ɭ  ȼɿɡɚɧɬɿʀ  ɞɚɜɧɶɨɪɢɦɫɶɤɨʀ 
ɛɭɞɿɜɟɥɶɧɨʀ  ɬɟɯɧɿɤɢ  ɨɛɥɢɰɸɜɚɧɧɹ  ɛɟɬɨɧɭ  ɤɚɦɿɧɧɹɦ   ɚ  ɩɿɡɧɿɲɟ  ɰɟɝɥɨɸ  
ɤɜɚɞɪɚɬɧɢɣ  ɮɨɪɦɚɬ  ɹɤɨʀ  ɡɚɛɟɡɩɟɱɭɜɚɜ  ɦɿɰɧɢɣ  ɡɜ¶ɹɡɨɤ  ɤɥɚɞɤɢ  ɡ  ɡɚɛɭɬɨɜɤɨɸ 
ɫɟɪɟɞɧɶɨʀ  ɱɚɫɬɢɧɢ  ɫɬɿɧɢ  ȼɨɱɟɜɢɞɶ  ɳɨ  ɬɟɯɧɿɤɚ  ɤɥɚɞɤɢ  ©ɡ ɩɪɢɯɨɜɚɧɢɦ  ɪɹɞɨɦª 
ɡɚɫɬɨɫɨɜɭɜɚɥɚɫɶ  ɭ  ȼɿɡɚɧɬɿɣɫɶɤɿɣ  ɿɦɩɟɪɿʀ  ɜ  ɬɢɯ  ʀʀ  ɱɚɫɬɢɧɚɯ   ɞɟ  ɨɫɧɨɜɧɢɦ 
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ɛɭɞɿɜɟɥɶɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɛɭɥɚ ɰɟɝɥɚ  ɜ ɏ ɫɬ  ɿ ɪɚɧɿɲɟ  ɞɨ ɬɨɝɨ  ɹɤ ɰɹ ɬɟɯɧɿɤɚ ɛɭɥɚ 
ɡɚɩɨɡɢɱɟɧɚ ɞɚɜɧɶɨɪɭɫɶɤɢɦɢ ɦɚɣɫɬɪɚɦɢ ɧɚ ɛɭɞɿɜɧɢɰɬɜɿ Ⱦɟɫɹɬɢɧɧɨʀ ɰɟɪɤɜɢ  

Ⱦɨɫɬɚɬɧɿɯ ɩɿɞɫɬɚɜ ɜɜɚɠɚɬɢ  ɳɨ ɬɟɯɧɿɤɚ ɤɥɚɞɤɢ ©ɡ ɩɪɢɯɨɜɚɧɢɦ ɪɹɞɨɦª ɦɚɽ 
ɜɢɤɥɸɱɧɨ  ɤɨɧɫɬɚɧɬɢɧɨɩɨɥɶɫɶɤɟ  ɩɨɯɨɞɠɟɧɧɹ   ɧɚ  ɧɚɲ  ɩɨɝɥɹɞ ɧɟɦɚɽ   ɬɢɦ  ɩɚɱɟ  
ɳɨ ɰɟɣ ɬɢɩ ɤɥɚɞɤɢ ɜɢɯɨɞɢɬɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ Ʉɢɽɜɿ ɜɠɟ ɧɚ ɩɨɱɚɬɤɭ ɏȱȱ ɫɬ   ɚ 
ɩɿɡɧɿɲɟ ɿ ɜ ɿɧɲɢɯ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɦɿɫɬɚɯ  ɬɨɞɿ ɹɤ ɭ ɜɿɡɚɧɬɿɣɫɶɤɿɣ ɚɪɯɿɬɟɤɬɭɪɿ ɏȱ-
ɏȱȱȱ ɫɬ  ɬɚɤɚ ɤɥɚɞɤɚ  ɧɚɜɩɚɤɢ  ɨɬɪɢɦɭɽ ɩɨɲɢɪɟɧɧɹ  

Ʉɥɸɱɨɜɿ  ɫɥɨɜɚ  ɬɟɯɧɿɤɚ  ɤɥɚɞɤɢ  ©ɡ  ɩɪɢɯɨɜɚɧɢɦ  ɪɹɞɨɦª; ɩɥɿɧɮɚ   ɜɚɩɧɹɧɨ-
ɰɟɦ¶ɹɧɨɱɧɢɣ ɪɨɡɱɢɧ; ɞɚɜɧɶɨɪɭɫɶɤɿ ɩɚɦ¶ɹɬɤɢ Ʉɢɽɜɚ; ɜɿɡɚɧɬɿɣɫɶɤɿ ɩɚɦ¶ɹɬɤɢ  

 
Ɇɟɬɨɸ  ɩɭɛɥɿɤɚɰɿʀ ɽ  ɜɢɫɜɿɬɥɟɧɧɹ  ɩɢɬɚɧɧɹ  ɩɨɯɨɞɠɟɧɧɹ  ɿ  ɪɨɡɜɢɬɤɭ 

ɨɫɨɛɥɢɜɨɫɬɟɣ  ɬɟɯɧɿɤɢ  ɦɭɪɭɜɚɧɧɹ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ  Ʉɢɽɜɚ  ɜ  ɤɨɧɬɟɤɫɬɿ 
ɜɿɡɚɧɬɿɣɫɶɤɨʀ ɛɭɞɿɜɟɥɶɧɨʀ ɬɟɯɧɿɤɢ  

ȼ  ɪɨɡɜɢɬɤɭ  ɞɚɜɧɶɨɪɭɫɶɤɨɝɨ  ɦɨɧɭɦɟɧɬɚɥɶɧɨɝɨ  ɛɭɞɿɜɧɢɰɬɜɚ  ɜɟɥɢɤɭ  ɪɨɥɶ 
ɜɿɞɿɝɪɚɜɚɥɚ  ɬɟɯɧɿɤɚ  ɦɭɪɭɜɚɧɧɹ  ɡ  ɩɥɚɫɤɨʀ  ɜɟɥɢɤɨɮɨɪɦɚɬɧɨʀ  ɰɟɝɥɢ-ɩɥɢɧɮɢ  ɧɚ 
ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɨɦɭ ɪɨɡɱɢɧɿ   

 

 
Ɋɢɫ      ɋɬɪɭɤɬɭɪɚ ɦɭɪɭɜɚɧɧɹ  ɫɬɿɧ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɭ  ɤɢʀɜɫɶɤɢɯ ɩɚɦ¶ɹɬɤɚɯ 
ɤɿɧɰɹ ɏ ± ɩɨɱɚɬɤɭ ɏȱȱ ɫɬɨɥɿɬɶ  

 
Ɂ  ɤɿɧɰɹ  ɏ ɫɬ   ɭ  Ʉɢɽɜɿ   ɚ  ɩɿɡɧɿɲɟ   ɡ  ɏȱ ɫɬ   ɬɚɤɨɠ  ɿ  ɜ  ɿɧɲɢɯ  ɦɿɫɬɚɯ 

ɫɬɚɪɨɞɚɜɧɶɨʀ Ɋɭɫɢ  ɜ ɦɨɧɭɦɟɧɬɚɥɶɧɨɦɭ ɛɭɞɿɜɧɢɰɬɜɿ ɪɨɡɩɨɜɫɸɞɠɭɽɬɶɫɹ ɬɟɯɧɿɤɚ 
ɦɭɪɭɜɚɧɧɹ ©ɡɿ ɫɯɨɜɚɧɢɦ ɪɹɞɨɦª  ɍ ɬɚɤɨɦɭ ɦɭɪɭɜɚɧɧɿ ɤɨɠɟɧ ɞɪɭɝɢɣ ɪɹɞ ɰɟɝɥɢ-
ɩɥɢɧɮɢ  ɞɟɳɨ  ɡɚɝɥɢɛɥɟɧɨ   ɚ  ɩɪɨɦɿɠɨɤ  ɦɿɠ  ɜɢɫɬɭɩɚɸɱɢɦɢ  ɪɹɞɚɦɢ  ɩɥɢɧɮɢ 
ɡɚɤɪɢɬɨ ɛɭɞɿɜɟɥɶɧɢɦ ɪɨɡɱɢɧɨɦ   ȼ ɦɭɪɭɜɚɧɧɿ ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɜɟɥɢɤɚ 
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ɤɿɥɶɤɿɫɬɶ  ɤɚɦɟɧɸ  ɛɿɥɶɲɿ  ɤɚɦɟɧɿ  ɬɚ  ɜɚɥɭɧɢ  ɜɢɯɨɞɢɥɢ ɧɚ ɩɨɜɟɪɯɧɸ ɦɭɪɭɜɚɧɧɹ  
ɞɪɿɛɧɿɲɢɦɢ  ɤɚɦɟɧɹɦɢ  ɿ  ɛɢɬɨɸ  ɰɟɝɥɨɸ  ɧɚ  ɪɨɡɱɢɧɿ  ɡɚɩɨɜɧɸɜɚɥɚɫɹ  ɜɧɭɬɪɿɲɧɹ 
ɱɚɫɬɢɧɚ ɫɬɿɧɢ  Ɋɢɫ  1). 

 

 
Ɋɢɫ     Ɏɪɚɝɦɟɧɬɢ  ɦɭɪɭɜɚɧɧɹ  ɰɟɪɤɜɢ  ɋɩɚɫɚ  ɧɚ  Ȼɟɪɟɫɬɨɜɨɦɭ   ɩɟɪɲɚ  ɱɜɟɪɬɶ 
ɏȱȱ ɫɬ   ɭ Ʉɢɽɜɿ  

 
Ɉɞɧɿɽɸ  ɡ  ɧɚɣɞɚɜɧɿɲɢɯ  ɜɿɞɨɦɢɯ  ɧɚɦ  ɩɚɦ¶ɹɬɨɤ  ɡ  ɬɚɤɢɦ  ɦɭɪɭɜɚɧɧɹɦ  ɛɭɥɚ 

Ⱦɟɫɹɬɢɧɧɚ ɰɟɪɤɜɚ      -996 ɪɪ     ɚ  ɬɚɤɨɠ  ɞɜɚ ɩɚɥɚɰɢ ɤɿɧɰɹ ɏ ɫɬ  ɩɨɪɭɱ  ɿɡ  ɧɟɸ  
ɬɚɤɟ ɠ ɦɭɪɭɜɚɧɧɹ ɽ ɭ ɤɢʀɜɫɶɤɢɯ ɩɚɦ¶ɹɬɤɚɯ ɏȱ ± ɩɨɱɚɬɤɭ ɏȱȱ ɫɬ  ± ɋɨɮɿɣɫɶɤɨɦɭ 
ɫɨɛɨɪɿ  Ɂɨɥɨɬɢɯ ɜɨɪɨɬɚɯ  Ƚɟɨɪɝɿʀɜɫɶɤɿɣ ɰɟɪɤɜɿ  ɍɫɩɟɧɫɶɤɨɦɭ ɫɨɛɨɪɿ ɣ Ɍɪɨʀɰɶɤɿɣ 
ɧɚɞɛɪɚɦɧɿɣ  ɰɟɪɤɜɿ  ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   Ɇɢɯɚɣɥɿɜɫɶɤɿɣ  ɰɟɪɤɜɿ 
ȼɢɞɭɛɢɰɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ   Ɇɢɯɚɣɥɿɜɫɶɤɨɦɭ  Ɂɨɥɨɬɨɜɟɪɯɨɦɭ  ɫɨɛɨɪɿ  ɬɚ  ɰɟɪɤɜɿ  ɭ 
ɫɚɞɢɛɿ Ⱥɤɚɞɟɦɿʀ ɦɢɫɬɟɰɬɜ   Ɉɞɧɿɽɸ ɡ ɨɫɬɚɧɧɿɯ ɩɚɦ¶ɹɬɨɤ Ʉɢɽɜɚ ɡ ɦɭɪɭɜɚɧɧɹɦ ©ɡɿ 
ɫɯɨɜɚɧɢɦ ɪɹɞɨɦª ɽ ɰɟɪɤɜɚ ɋɩɚɫɚ ɧɚ Ȼɟɪɟɫɬɨɜɨɦɭ  ɩɟɪɲɚ ɱɜɟɪɬɶ ɏȱȱ ɫɬ       ɫ  7 ±
      ɍ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɤɚɯ  ɩɿɡɧɿɲɨɝɨ  ɱɚɫɭ  ± ɰɟɪɤɜɚɯ  Ȼɨɝɨɪɨɞɢɰɿ  ɉɢɪɨɝɨɳɨʀ 
(1130-ɿ ɪɪ   ɬɚ Ʉɢɪɢɥɿɜɫɶɤɿɣ      -ɿ ɪɪ   ɦɭɪɭɜɚɧɧɹ ɩɨɪɹɞɨɜɟ     ɫ  19-21).  
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Ɋɢɫ     Ɇɭɪɭɜɚɧɧɹ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɩɚɦ¶ɹɬɨɤ ɏȱ ± ɩɨɱɚɬɤɭ ɏȱȱ ɫɬɨɥɿɬɶ  
1, 2. Ʉɢʀɜ   ɋɨɮɿɣɫɶɤɢɣ  ɫɨɛɨɪ   ɮɪɚɝɦɟɧɬɢ  ɦɭɪɭɜɚɧɧɹ  ɰɟɧɬɪɚɥɶɧɨʀ  ɚɩɫɢɞɢ  
3, 4. Ʉɢʀɜ   ɡɨɥɨɬɿ  ɜɨɪɨɬɚ      ɇɨɜɝɨɪɨɞ   Ƚɟɨɪɝɿʀɜɫɶɤɢɣ  ɫɨɛɨɪ ɘɪɿɽɜɚ  ɦɨɧɚɫɬɢɪɹ  
6. ɑɟɪɧɿɝɿɜ  ɋɩɚɫɫɶɤɢɣ ɫɨɛɨɪ  ɮɪɚɝɦɟɧɬ ɰɟɧɬɪɚɥɶɧɨɝɨ ɜɟɪɯɭ  

 
Ɉɤɪɿɦ  Ʉɢɽɜɚ   ɜ  ɬɟɯɧɿɰɿ  ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɫɩɨɪɭɞɠɟɧɿ 

ɩɚɦ¶ɹɬɤɢ  ɏȱ  ± ɩɨɱɚɬɤɭ  ɏȱȱ  ɫɬɨɥɿɬɶ  ɑɟɪɧɿɝɨɜɚ   ɋɩɚɫɫɶɤɢɣ  ɫɨɛɨɪ    ɉɟɪɟɹɫɥɚɜɚ 
 Ɇɢɯɚɣɥɿɜɫɶɤɚ ɰɟɪɤɜɚ   ɇɨɜɝɨɪɨɞɚ   ɋɨɮɿɣɫɶɤɢɣ  ɫɨɛɨɪ  ɬɚ Ƚɟɨɪɝɿʀɜɫɶɤɢɣ  ɫɨɛɨɪ  
 Ɋɢɫ         ɫ   -            ɉɿɡɧɿɲɟ  ɭ ɏȱȱ ± ɧɚ ɩɨɱɚɬɤɭ ɏȱȱȱ ɫɬ  ɬɚɤɟ ɦɭɪɭɜɚɧɧɹ 
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ɨɞɧɨɱɚɫɧɨ ɡ ɩɨɲɢɪɟɧɢɦ ɩɨɪɹɞɨɜɢɦ ɦɭɪɭɜɚɧɧɹɦ ɩɪɨɞɨɜɠɭɸɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɭ 
ɞɟɹɤɢɯ ɩɚɦ¶ɹɬɤɚɯ ɉɨɥɨɰɶɤɚ  ɇɨɜɝɨɪɨɞɚ ɿ ɋɦɨɥɟɧɫɶɤɚ    ɫ            -95). 

 

 
 

Ɋɢɫ      Ɏɪɚɝɦɟɧɬɢ  ɦɭɪɭɜɚɧɧɹ  ɍɫɩɟɧɫɶɤɨɝɨ  ɫɨɛɨɪɭ  ɉɟɱɟɪɫɶɤɨɝɨ  ɦɨɧɚɫɬɢɪɹ  
1. Ɇɭɪɭɜɚɧɧɹ ɫɬɿɧɢ ɿɡ ɡɚɛɭɬɭɜɚɧɧɹɦ ɿ ɨɬɜɨɪɨɦ ɜɿɞ ɞɟɪɟɜ¶ɹɧɨɝɨ ɛɪɭɫɭ  
 

ɍ  ɤɢʀɜɫɶɤɨɦɭ  ɛɭɞɿɜɧɢɰɬɜɿ  ɞɥɹ  ɦɭɪɨɜɚɧɢɯ  ɫɩɨɪɭɞ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ 
ɩɥɢɧɮɚ ɡɿ ɫɬɨɪɨɧɚɦɢ ɜɿɞ    ɫɦ ɞɨ    ɫɦ  ɧɚɣɩɨɲɢɪɟɧɿɲɿ ɪɨɡɦɿɪɢ ± ɜɿɞ    ɫɦ ɞɨ 
36 ɫɦ  ȼɢɝɨɬɨɜɥɹɥɚɫɹ  ɩɥɢɧɮɚ  ɭ  ɞɟɪɟɜ¶ɹɧɢɯ  ɮɨɪɦɚɯ   ɩɿɫɥɹ  ɡɚɩɨɜɧɟɧɧɹ  ɮɨɪɦɢ 
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ɧɚɞɥɢɲɨɤ ɝɥɢɧɹɧɨʀ ɦɚɫɢ ɡɧɿɦɚɜɫɹ  ɞɨɳɟɱɤɨɸ  ɡɚɥɢɲɚɸɱɢ ɧɚ ɩɨɜɟɪɯɧɿ ɩɥɢɧɮɢ 
ɩɚɪɚɥɟɥɶɧɿ ɩɨɞɪɹɩɢɧɢ   

ɉɥɢɧɮɭ  ɜɢɝɨɬɨɜɥɹɥɢ  ɤɜɚɞɪɚɬɧɨʀ   ɩɪɹɦɨɤɭɬɧɨʀ  ɬɚ  ɥɟɤɚɥɶɧɨʀ  ɮɨɪɦɢ  
ɐɟɝɥɢɧɢ  ɿɡ  ɡɚɨɤɪɭɝɥɟɧɢɦɢ  ɚɛɨ  ɬɪɢɤɭɬɧɢɦɢ  ɬɨɪɰɹɦɢ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  ɜ 
ɦɭɪɭɜɚɧɧɿ  ɩɭɱɤɨɜɢɯ  ɫɬɨɜɩɿɜ   ɩɿɥɹɫɬɪɿɜ   ɧɚɩɿɜɤɨɥɨɧɨɤ  ɬɚ  ɩɨɪɟɛɪɢɤɚ   ɞɥɹ 
ɤɪɢɜɨɥɿɧɿɣɧɢɯ  ɭ  ɩɥɚɧɿ  ɱɚɫɬɢɧ  ɫɩɨɪɭɞɢ   ɚɩɫɢɞ   ɩɿɞɛɚɧɧɢɤɿɜ   ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɰɟɝɥɢɧɢ  ɬɪɚɩɟɰɿɽɩɨɞɿɛɧɨʀ  ɮɨɪɦɢ   Ɍɨɜɳɢɧɚ  ɩɥɢɧɮɢ  ɩɨɫɬɭɩɨɜɨ  ɡɛɿɥɶɲɭɜɚɥɚɫɹ 
ɜɿɞ     ɫɦ ±   ɫɦ ɧɚɩɪɢɤɿɧɰɿ ɏ ɫɬ  ± ɧɚ ɩɨɱɚɬɤɭ ɏȱ ɫɬ  ɞɨ     ±     ɫɦ ɧɚɩɪɢɤɿɧɰɿ 
ɏȱ  ± ɧɚ  ɩɨɱɚɬɤɭ  ɏȱȱ  ɫɬ    ɯɨɱɚ  ɭ  ɩɚɦ¶ɹɬɤɚɯ  ɬɨɝɨ  ɱɚɫɭ  ɡɭɫɬɪɿɱɚɽɬɶɫɹ  ɜɟɥɢɤɚ 
ɤɿɥɶɤɿɫɬɶ  ɩɥɢɧɮɢ ɡɚɜɬɨɜɲɤɢ      ɫɦ  ± 3.8 ɫɦ   ɬɚ  ɧɚɜɿɬɶ      ɫɦ   ɒɢɪɢɧɚ  ɫɦɭɝ 
ɪɨɡɱɢɧɭ  ɦɿɠ  ɜɢɫɬɭɩɚɸɱɢɦɢ  ɪɹɞɚɦɢ  ɩɥɢɧɮɢ  ɭ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɤɚɯ  ɫɬɚɧɨɜɢɬɶ 
ɜɿɞ   ɞɨ    ɫɦ  ɩɟɪɟɜɚɠɧɨ   -11 ɫɦ  

ɉɿɫɥɹ  ɬɨɝɨ  ɹɤ ɛɭɥɨ ɫɩɨɪɭɞɠɟɧɨ ɫɬɪɿɱɤɨɜɿ ɮɭɧɞɚɦɟɧɬɢ  ɧɚ  ʀɯɧɿɣ ɩɨɜɟɪɯɧɿ  
ɜɤɪɢɬɿɣ  ɲɚɪɨɦ  ɪɨɡɱɢɧɭ   ɩɪɨɤɪɟɫɥɸɜɚɥɢ  ɤɨɧɬɭɪɢ  ɫɬɿɧ   ɍ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ 
ɩɚɦ¶ɹɬɤɚɯ  Ʉɢɽɜɚ  ɫɬɿɧɢ  ɛɭɥɢ  ɡɚɜɬɨɜɲɤɢ       ± 1.3 ɦ   ʀɯɧɿ  ɡɨɜɧɿɲɧɿ  ɩɨɜɟɪɯɧɿ 
ɦɭɪɭɜɚɥɢɫɹ ɡ ɩɥɢɧɮɢ  ɫɟɪɟɞɧɹ ɬɪɟɬɢɧɚ ɡɚɩɨɜɧɸɜɚɥɚɫɹ ɡɚɛɭɬɭɜɚɧɧɹɦ ɧɚ ɪɨɡɱɢɧɿ  
Ⱥɪɤɢ  ɫɤɥɟɩɿɧɧɹ ɿ ɛɚɧɿ ɫɩɨɪɭɞɠɭɜɚɥɢɫɹ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɚɦɟɧɸ   

Ɋɨɡɱɢɧ  ɡɚɣɦɚɜ  ɞɨɜɨɥɿ  ɡɧɚɱɧɢɣ  ɨɛ¶ɽɦ  ɭ  ɦɭɪɭɜɚɧɧɿ     ɭɫɿɞɚɧɧɹ  ɣ  ɜɢɫɢɯɚɧɧɹ 
ɹɤɨɝɨ ɬɪɢɜɚɥɨ ɩɪɨɬɹɝɨɦ  -  ɪɨɤɿɜ  ɩɪɨ ɳɨ ɫɜɿɞɱɚɬɶ ɩɥɚɫɬɢɱɧɿ ɞɟɮɨɪɦɚɰɿʀ ɚɪɨɤ 
ɜɧɭɬɪɿɲɧɿɯ  ɝɚɥɟɪɟɣ ɋɨɮɿɣɫɶɤɨɝɨ  ɫɨɛɨɪɭ ɏȱ  ɫɬ   ɭ Ʉɢɽɜɿ  Ɂ ɦɟɬɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɪɿɜɧɨɦɿɪɧɨɝɨ  ɨɫɿɞɚɧɧɹ  ɤɨɧɫɬɪɭɤɰɿɣ  ɫɩɨɪɭɞɢ  ɿ  ɭɧɢɤɧɟɧɧɹ  ɞɟɮɨɪɦɚɰɿɣ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ  ɞɟɪɟɜ¶ɹɧɿ  ɛɪɭɫɢ-ɩɨɜ¶ɹɡɿ   Ɂɚɡɜɢɱɚɣ  ɰɟ  ɛɭɥɢ  ɞɭɛɨɜɿ  ɛɪɭɫɢ 
ɩɪɹɦɨɤɭɬɧɨɝɨ  ɚɛɨ  ɤɜɚɞɪɚɬɧɨɝɨ  ɩɟɪɟɪɿɡɭ  ɡɿ  ɫɬɨɪɨɧɨɸ    -20 ɫɦ   ɩɨɤɥɚɞɟɧɿ  ɜ 
ɦɭɪɭɜɚɧɧɹ  ɫɬɿɧ   ɩɪɨɫɬɿɧɤɿɜ  ɬɚ  ɫɬɨɜɩɿɜ  ɭ  ɩɨɩɟɪɟɱɧɨɦɭ  ɿ  ɩɨɡɞɨɜɠɧɶɨɦɭ 
ɧɚɩɪɹɦɤɚɯ   Ɂ¶ɽɞɧɚɧɿ  ɧɚ  ɫɬɢɤɚɯ  ɿ  ɩɟɪɟɯɪɟɫɬɹɯ  ɜɪɭɛɤɚɦɢ   ɛɪɭɫɢ  ɭɬɜɨɪɸɜɚɥɢ 
ɡɚɦɤɧɟɧɢɣ  ɤɨɧɬɭɪ  ɿ  ɜɿɞɿɝɪɚɜɚɥɢ  ɪɨɥɶ  ɚɪɦɚɬɭɪɢ   ɛɭɞɭɱɢ  ɨɞɧɨɱɚɫɧɨ  ɿ 
ɩɪɨɬɢɫɟɣɫɦɿɱɧɢɦ  ɡɚɫɨɛɨɦ   Ȼɪɭɫɢ-ɩɨɜ¶ɹɡɿ  ɩɪɨɯɨɞɢɥɢ  ɩɨ  ɜɫɿɣ  ɜɢɫɨɬɿ  ɫɩɨɪɭɞɢ  ɜ 
ɤɿɥɶɤɨɯ  ɪɿɜɧɹɯ   ɩɟɪɲɢɣ  ɡ  ɹɤɢɯ  ɩɨɱɢɧɚɜɫɹ  ɜ  ɨɫɧɨɜɿ  ɫɬɿɧ   ɿɧɨɞɿ  ɩɪɹɦɨ  ɩɨɜɟɪɯ 
ɮɭɧɞɚɦɟɧɬɿɜ   ɞɚɥɿ  ɩɨɜ¶ɹɡɿ  ɩɪɨɯɨɞɢɥɢ  ɧɚ  ɪɿɜɧɿ  ɩ¶ɹɬ  ɚɪɨɤ  ɿ  ɚɪɤɨɜɢɯ  ɨɬɜɨɪɿɜ  
ɨɫɬɚɧɧɿɣ ɩɨɹɫ ɩɪɨɯɨɞɢɜ ɭ ɩɿɞɛɚɧɧɢɤɭ ɰɟɧɬɪɚɥɶɧɨɝɨ ɜɟɪɯɭ ɛɭɞɿɜɥɿ   

ȼɧɚɫɥɿɞɨɤ  ɪɭɱɧɨɝɨ  ɮɨɪɦɭɜɚɧɧɹ  ɞɚɜɧɶɨɪɭɫɶɤɚ  ɩɥɢɧɮɚ  ɦɚɽ  ɡɧɚɱɧɢɣ  ɜɦɿɫɬ 
ɩɨɪ  ɿ  ɞɪɿɛɧɢɯ  ɩɨɪɨɠɧɢɧ   ɹɤɿ  ɡɭɦɨɜɢɥɢ  ʀʀ  ɜɢɫɨɤɟ  ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ   ɚ  ɨɬɠɟ  
ɜɪɚɡɥɢɜɿɫɬɶ ɞɨ ɪɭɣɧɭɜɚɧɧɹ ɜɿɞ ɨɩɚɞɿɜ ɬɚ ɩɟɪɟɩɚɞɿɜ ɬɟɦɩɟɪɚɬɭɪɢ  Ɂ ɨɝɥɹɞɭ ɧɚ ɰɟ 
ɦɭɪɭɜɚɧɧɹ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɩɚɦ¶ɹɬɨɤ ɛɭɥɨ ɜɤɪɢɬɟ ɜɚɩɧɹɧɨ-ɰɟɦ¶ɹɧɤɨɜɢɦ ɬɢɧɶɤɨɦ 
ɹɤ ɧɚ ɮɚɫɚɞɚɯ  ɬɚɤ  ɿ ɜ  ɿɧɬɟɪ¶ɽɪɿ  ɩɿɞ ɦɨɡɚʀɤɚɦɢ ɬɚ ɮɪɟɫɤɚɦɢ  Ɉɩɨɪɹɞɠɭɜɚɥɶɧɢɣ 
ɬɢɧɶɤ ɧɚɧɨɫɢɥɢ ɧɚ ɩɨɜɟɪɯɧɿ  ɫɩɨɪɭɞɢ  ɱɟɪɟɡ  ɪɿɤ ɩɿɫɥɹ  ɡɚɜɟɪɲɟɧɧɹ ɛɭɞɿɜɧɢɰɬɜɚ  
ɤɨɥɢ ɦɭɪɭɜɚɧɧɹ ɜɢɫɨɯɥɨ ɿ ɨɫɿɥɨ   

Ɉɤɪɿɦ  ɡɚɯɢɫɧɨʀ  ɮɭɧɤɰɿʀ   ɬɢɧɶɤ  ɜɿɞɿɝɪɚɜɚɜ  ɜɚɠɥɢɜɭ  ɞɟɤɨɪɚɬɢɜɧɭ  ɪɨɥɶ  
ɩɪɢɯɨɜɭɸɱɢ  ɧɟɨɞɧɨɪɿɞɧɭ  ɫɬɪɭɤɬɭɪɭ  ɦɭɪɭɜɚɧɧɹ   ɧɚ  ɩɨɜɟɪɯɧɸ  ɹɤɨɝɨ  ɩɨɞɟɤɭɞɢ 
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ɜɢɯɨɞɢɥɨ ɤɚɦɿɧɧɹ  ɧɚɞɚɸɱɢ ɨɛ¶ɽɦɚɦ ɫɩɨɪɭɞɢ ɰɿɥɿɫɧɨɫɬɿ ɣ ɩɨɫɢɥɸɸɱɢ ɜɪɚɠɟɧɧɹ 
ɦɨɧɭɦɟɧɬɚɥɶɧɨɫɬɿ  ɇɚ ɬɥɿ ɫɜɿɬɥɢɯ ɨɬɢɧɶɤɨɜɚɧɢɯ ɫɬɿɧ ɯɪɚɦɿɜ Ʉɢɽɜɚ ɜɢɪɿɡɧɹɥɢɫɹ 
ɮɪɟɫɤɨɜɿ ɪɨɡɩɢɫɢ ɜ ɧɿɲɚɯ ɧɚ ɮɚɫɚɞɚɯ ɿ ɰɟɝɥɹɧɿ ɨɪɧɚɦɟɧɬɢ  ɚ ɫɜɿɬɥɨɬɿɧɶɨɜɚ ɝɪɚ ɜ 
ɭɫɬɭɩɚɯ  ɩɿɥɹɫɬɪɿɜ   ɚɪɨɤ   ɧɿɲ  ɿ  ɤɚɪɧɢɡɿɜ  ɩɿɞɤɪɟɫɥɸɜɚɥɚ  ɩɥɚɫɬɢɤɭ  ɨɲɚɬɧɢɯ 
ɮɚɫɚɞɿɜ  

 

 
 
Ɋɢɫ     Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɶ  ɦɭɪɭɜɚɧɧɹ ɰɟɪɤɜɢ Ɂɟɣɪɟɤ Ⱦɠɚɦɿ  ɏȱȱ ɫɬ   
 

Ɉɞɧɢɦ  ɡ  ɩɟɪɲɢɯ  ɞɨɫɥɿɞɧɢɤɿɜ  ɞɚɜɧɶɨɪɭɫɶɤɨʀ  ɚɪɯɿɬɟɤɬɭɪɢ   ɹɤɢɣ  ɡɜɟɪɧɭɜ 
ɭɜɚɝɭ  ɧɚ  ɦɭɪɭɜɚɧɧɹ  ɤɢʀɜɫɶɤɢɯ  ɩɚɦ¶ɹɬɨɤ   ɛɭɜ  ɇ Ȼɪɭɧɨɜ   ɹɤɢɣ  ɜɢɫɥɨɜɢɜ 
ɩɪɢɩɭɳɟɧɧɹ   ɳɨ  ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɜɢɧɢɤɥɨ  ɭ  Ʉɢɽɜɿ   ɡɜɿɞɤɢ 
ɩɨɬɪɚɩɢɥɨ  ɞɨ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɹ   ɚ  ɡɝɨɞɨɦ  ɩɨɲɢɪɢɥɨɫɹ  ɜ  ɚɪɯɿɬɟɤɬɭɪɿ 
ɜɿɡɚɧɬɿɣɫɶɤɢɯ  ɩɪɨɜɿɧɰɿɣ  ɬɚ  ɩɿɜɞɟɧɧɢɯ  ɫɥɨɜ¶ɹɧ       ɫ  13 -       ȱɧɲɿ  ɞɨɫɥɿɞɧɢɤɢ 
ɜɜɚɠɚɸɬɶ   ɳɨ  ɬɚɤɚ  ɬɟɯɧɿɤɚ  ɦɭɪɭɜɚɧɧɹ  ɜɢɧɢɤɥɚ  ɜ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɿ  ɭ  ɞɪɭɝɿɣ 
ɩɨɥɨɜɢɧɿ  ɏ ɫɬ    ɿ  ɜɠɟ  ɜɿɡɚɧɬɿɣɫɶɤɿ  ɦɚɣɫɬɪɢ  ɡɚɫɬɨɫɭɜɚɥɢ  ʀʀ  ɧɚ  ɛɭɞɿɜɧɢɰɬɜɿ 
Ⱦɟɫɹɬɢɧɧɨʀ ɰɟɪɤɜɢ ɭ Ʉɢɽɜɿ     ɫ          ɫ           ɫ  258). 

ɉɪɨɬɟ ɭ ɫɚɦɨɦɭ Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɿ  ɋɬɚɦɛɭɥɿ   ɧɟ ɡɜɚɠɚɸɱɢ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ  
ɳɨ ɬɪɢɜɚɸɬɶ ɞɟɫɹɬɢɥɿɬɬɹɦɢ  ɧɟɦɚɽ ɩɚɦ¶ɹɬɨɤ  ɛɟɡɡɚɩɟɪɟɱɧɨ ɞɚɬɨɜɚɧɢɯ ɩɟɪɿɨɞɨɦ 
ɩɿɫɥɹ       ɪ    ɤɨɥɢ  ɛɭɥɨ  ɫɩɨɪɭɞɠɟɧɨ  ɰɟɪɤɜɭ  Ɇɿɪɟɥɟɣɨɧ   ɿ  ɞɨ  ɫɟɪɟɞɢɧɢ  ɏȱ ɫɬ   
ɤɨɥɢ  ɛɭɥɨ  ɩɨɛɭɞɨɜɚɧɨ  ɯɪɚɦ ɋɜ   Ƚɟɨɪɝɿɹ  ɜ Ɇɚɧɝɚɧɚɯ   ɦɿɠ        ɿ       ɪɪ         
ɫ             ɫ         ɍ  ɩɟɪɲɿɣ  ɩɚɦ¶ɹɬɰɿ  ɦɭɪɭɜɚɧɧɹ  ɩɨɪɹɞɨɜɟ   ɭ  ɫɭɛɫɬɪɭɤɰɿɹɯ 
ɞɪɭɝɨɝɨ ɯɪɚɦɭ ± ©ɡɿ ɫɯɨɜɚɧɢɦ ɪɹɞɨɦª  Ɋɢɫ  5). 

ɉɚɦ¶ɹɬɤɢ  ɜɿɡɚɧɬɿɣɫɶɤɢɯ  ɩɪɨɜɿɧɰɿɣ  ɬɨɝɨ  ɩɟɪɿɨɞɭ  ɬɚɤɨɠ  ɞɨɫɥɿɞɠɟɧɿ 
ɧɟɞɨɫɬɚɬɧɶɨ   ɱɚɫ  ʀɯ  ɫɩɨɪɭɞɠɟɧɧɹ  ɜɢɡɧɚɱɚɽɬɶɫɹ  ɧɚ  ɩɿɞɫɬɚɜɿ  ɚɧɚɥɨɝɿɣ   ɬɨɦɭ 
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ɩɪɨɫɥɿɞɤɭɜɚɬɢ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɭ  ȼɿɡɚɧɬɿʀ  ɜ  ɏ  ±
ɏȱ ɫɬ   ɧɚ  ɞɚɧɢɣ  ɱɚɫ  ɧɟɦɨɠɥɢɜɨ   ȼ  ɿɫɬɨɪɿʀ  ɜɿɡɚɧɬɿɣɫɶɤɨʀ  ɚɪɯɿɬɟɤɬɭɪɢ  ɫɟɪɟɞɢɧɚ 
ɏȱ ɫɬ  ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɢɫɥɟɧɧɢɦɢ ɩɚɦ¶ɹɬɤɚɦɢ  ɫɚɦɟ ɬɨɞɿ ɩɨɲɢɪɸɽɬɶɫɹ ɦɭɪɭɜɚɧɧɹ 
©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª   ɚɥɟ  ɧɟ  ɜ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɿ   ɚ  ɭ  ɰɟɧɬɪɚɥɶɧɢɯ  ɩɪɨɜɿɧɰɿɹɯ 
ȼɿɡɚɧɬɿʀ   ɡɨɤɪɟɦɚ   ɭ  ɩɚɦ¶ɹɬɤɚɯ  ɏɿɨɫɚ   ɇɟɚ  Ɇɨɧɿ    ɋɚɥɨɧɿɤ   ɯɪɚɦ  ɋɜ ɋɨɮɿʀ   
Ɉɯɪɿɞɚ   ɯɪɚɦ  ɋɜ ɋɨɮɿʀ         ɫ  247 - 249, 259 -        ɇɚɣɪɚɧɿɲɢɦ  ɩɪɢɤɥɚɞɨɦ 
ɬɚɤɨɝɨ  ɦɭɪɭɜɚɧɧɹ  ɭ  ɜɿɡɚɧɬɿɣɫɶɤɿɣ  ɚɪɯɿɬɟɤɬɭɪɿ  ɧɚ  ɞɚɧɢɣ  ɱɚɫ  ɽ  ɰɟɪɤɜɚ  ɉɚɧɚɝɿʀ 
ɏɚɥɤɟɨɧ  ɜ ɋɚɥɨɧɿɤɚɯ        ɪ         ɫ  254). Ɏɪɚɝɦɟɧɬɢ ɦɭɪɭɜɚɧɧɹ ©ɡɿ  ɫɯɨɜɚɧɢɦ 
ɪɹɞɨɦª  ɡɭɫɬɪɿɱɚɸɬɶɫɹ  ɭ  ɝɪɟɰɶɤɢɯ  ɩɚɦ¶ɹɬɤɚɯ  ɏȱȱ  ± ɩɨɱɚɬɤɭ  ɏȱV ɫɬɨɥɿɬɶ  
ɫɩɨɪɭɞɠɟɧɢɯ ɡ ɰɟɝɥɢ ɿ ɤɚɦɟɧɸ ɜ ɬɟɯɧɿɰɿ ©FORLVRQQHª      ɫ  258 ± 260). 

 

 
 
Ɋɢɫ    Ɋɭʀɧɢ Ⱥɧɬɿɝɨɧɿ  Ȼɭɪɝɚɫ  ɏȱ-ɏȱȱ ɫɬ  Ɇɭɪɭɜɚɧɧɹ ©ɡɿ ɫɯɨɜɚɧɢɦ ɪɹɞɨɦª  

 
ȼ ɏȱ ɫɬ  ɜɿɞɛɭɜɚɽɬɶɫɹ ɪɨɡɤɜɿɬ ɩɪɨɜɿɧɰɿɣɧɢɯ ɦɿɫɬ ȼɿɡɚɧɬɿʀ  ɬɨɞɿ ɹɤ ɡɧɚɱɟɧɧɹ 

ɫɚɦɨɝɨ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɹ  ɡɦɟɧɲɭɽɬɶɫɹ   ɉɪɢ  ɰɶɨɦɭ  ɪɨɡɜɢɬɨɤ  ɪɟɦɿɫɧɢɱɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɭ ɩɪɨɜɿɧɰɿɹɯ ɧɟ ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ ɬɟɯɧɿɱɧɢɦ ɩɪɨɝɪɟɫɨɦ     ɫ  135-
      Ɍɢɦ ɱɚɫɨɦ ɡɧɚɱɧɿ ɨɛɫɹɝɢ ɛɭɞɿɜɧɢɰɬɜɚ  ɹɤ ɧɨɜɨɝɨ  ɬɚɤ ɿ ɪɟɤɨɧɫɬɪɭɤɰɿɣɧɨɝɨ  
ɳɨ  ɪɨɡɝɨɪɧɭɥɨɫɹ  ɭ  ɩɪɨɜɿɧɰɿɣɧɢɯ  ɦɿɫɬɚɯ   ɩɨɬɪɟɛɭɜɚɥɢ  ɜɟɥɢɤɨʀ  ɤɿɥɶɤɨɫɬɿ 
ɪɨɛɿɬɧɢɤɿɜ   Ɋɨɡɩɨɜɫɸɞɠɟɧɧɹ  ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɭ  ɏȱȱ ɫɬ   ɛɭɥɨ 
ɡɭɦɨɜɥɟɧɟ  ɬɢɦ   ɳɨ  ɬɚɤɟ  ɦɭɪɭɜɚɧɧɹ  ɩɪɨɫɬɟ  ɭ  ɜɢɤɨɧɚɧɧɿ   ɧɟ  ɩɨɬɪɟɛɭɜɚɥɨ 
ɜɢɫɨɤɨɤɜɚɥɿɮɿɤɨɜɚɧɢɯ  ɩɪɚɰɿɜɧɢɤɿɜ  ɬɚ  ɛɭɥɨ  ɟɤɨɧɨɦɿɱɧɿɲɟ  ɡɚ  ɩɨɪɹɞɨɜɟ 
ɦɭɪɭɜɚɧɧɹ   ɨɫɤɿɥɶɤɢ  ɡɧɚɱɧɚ  ɱɚɫɬɢɧɚ  ɪɨɡɱɢɧɭ  ɿ  ɡɚɛɭɬɭɜɚɧɧɹ  ɫɟɪɟɞɧɶɨʀ  ɱɚɫɬɢɧɢ 
ɫɬɿɧɢ ɞɨɡɜɨɥɹɽ ɡɟɤɨɧɨɦɢɬɢ ɰɟɝɥɭ  Ɋɢɫ  6). 
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Ɉɱɟɜɢɞɧɨ   ɳɨ  ɬɢɩ  ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɡ¶ɹɜɢɜɫɹ  ɜɧɚɫɥɿɞɨɤ 
ɪɨɡɜɢɬɤɭ  ɭ  ȼɿɡɚɧɬɿʀ  ɞɚɜɧɶɨɪɢɦɫɶɤɨʀ  ɛɭɞɿɜɟɥɶɧɨʀ  ɬɟɯɧɿɤɢ  ɨɛɥɢɱɤɭɜɚɧɧɹ  ɛɟɬɨɧɭ 
ɤɚɦɟɧɟɦ   ɚ  ɩɿɡɧɿɲɟ  ɰɟɝɥɨɸ   Ɂɚɜɞɹɤɢ  ɤɜɚɞɪɚɬɧɨɦɭ  ɮɨɪɦɚɬɭ  ɰɟɝɥɢ   ɩɥɢɧɮɢ  
ɡɚɝɥɢɛɥɟɧɿ  ɪɹɞɢ  ʀʀ  ɡɚɛɟɡɩɟɱɭɜɚɥɢ  ɩɟɪɟɜ¶ɹɡɶ  ɦɿɠ  ɪɹɞɚɦɢ  ɦɭɪɭɜɚɧɧɹ  ɬɚ  ɦɿɰɧɟ 
ɡɱɟɩɥɟɧɧɹ ɿɡ ɡɚɛɭɬɭɜɚɧɧɹɦ ɜɫɟɪɟɞɢɧɿ ɫɬɿɧɢ   

ȼɢɫɧɨɜɤɢ  ɇɟ ɡɜɚɠɚɸɱɢ ɧɚ ɧɟɞɨɫɬɚɬɧɿɫɬɶ ɜɿɞɨɦɨɫɬɟɣ  ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ  
ɳɨ ɦɭɪɭɜɚɧɧɹ ©ɡɿ ɫɯɨɜɚɧɢɦ ɪɹɞɨɦª ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɨɫɹ ɧɚ ɜɟɥɢɱɟɡɧɿɣ ɬɟɪɢɬɨɪɿʀ 
ȼɿɡɚɧɬɿɣɫɶɤɨʀ ɿɦɩɟɪɿʀ ɭ ɬɢɯ ɩɪɨɜɿɧɰɿɹɯ  ɞɟ ɩɟɪɟɜɚɠɧɢɦ ɛɭɞɿɜɟɥɶɧɢɦ ɦɚɬɟɪɿɚɥɨɦ 
ɛɭɥɚ  ɰɟɝɥɚ   ɜ  ɏ ɫɬ   ɚɛɨ  ɣ  ɪɚɧɿɲɟ   ɞɨ  ɬɨɝɨ   ɹɤ  ɰɹ  ɬɟɯɧɿɤɚ  ɛɭɥɚ  ɡɚɩɨɡɢɱɟɧɚ 
ɞɚɜɧɶɨɪɭɫɶɤɢɦɢ  ɦɚɣɫɬɪɚɦɢ  ɧɚ  ɛɭɞɿɜɧɢɰɬɜɿ  Ⱦɟɫɹɬɢɧɧɨʀ  ɰɟɪɤɜɢ   Ɍɚɤɟ 
ɡɚɩɨɡɢɱɟɧɧɹ  ɧɟ  ɜɢɝɥɹɞɚɽ  ɞɢɜɧɢɦ   ɨɫɤɿɥɶɤɢ  ɭ  ɏ ɫɬ   ɭ  ȼɿɡɚɧɬɿɣɫɶɤɿɣ  ɿɦɩɟɪɿʀ 
ɩɪɚɰɸɜɚɥɨ ɱɢɦɚɥɨ ɞɚɜɧɶɨɪɭɫɶɤɢɯ ɪɟɦɿɫɧɢɤɿɜ  ɩɪɨ ɳɨ ɫɜɿɞɱɚɬɶ ɫɬɚɬɬɿ ɞɨɝɨɜɨɪɿɜ 
ɤɢʀɜɫɶɤɢɯ ɤɧɹɡɿɜ ɡ ɜɿɡɚɧɬɿɣɫɶɤɢɦɢ ɰɟɫɚɪɹɦɢ ɫɬɨɫɨɜɧɨ ɩɪɚɰɸɸɱɢɯ ©ɭ ɝɪɟɤɿɜ ɪɭɫɿ 
ɭ ɯɪɢɫɬɢɹɧɫɶɤɨɝɨ ɰɚɪɹª   

ȼɜɚɠɚɬɢ   ɳɨ  ɬɚɤɟ  ɦɭɪɭɜɚɧɧɹ  ɦɚɽ  ɜɢɤɥɸɱɧɨ  ɤɨɧɫɬɚɧɬɢɧɨɩɨɥɶɫɶɤɟ 
ɩɨɯɨɞɠɟɧɧɹ   ɞɨɫɬɚɬɧɿɯ  ɩɿɞɫɬɚɜ   ɧɚ  ɧɚɲ  ɩɨɝɥɹɞ   ɧɟɦɚɽ   ɬɢɦ  ɛɿɥɶɲɟ   ɳɨ 
ɦɭɪɭɜɚɧɧɹ  ©ɡɿ  ɫɯɨɜɚɧɢɦ  ɪɹɞɨɦª  ɜɢɯɨɞɢɬɶ  ɡ  ɭɠɢɬɤɭ  ɜ  Ʉɢɽɜɿ  ɜɠɟ  ɧɚ  ɩɨɱɚɬɤɭ 
ɏȱȱ ɫɬ    ɚ  ɡɝɨɞɨɦ  ɿ  ɜ  ɿɧɲɢɯ  ɞɚɜɧɶɨɪɭɫɶɤɢɯ  ɦɿɫɬɚɯ   ɬɨɞɿ  ɹɤ  ɭ  ɜɿɡɚɧɬɿɣɫɶɤɿɣ 
ɚɪɯɿɬɟɤɬɭɪɿ ɏȱ-ɏȱȱȱ ɫɬ  ɬɚɤɟ ɦɭɪɭɜɚɧɧɹ  ɧɚɜɩɚɤɢ  ɧɚɛɢɪɚɽ ɩɨɲɢɪɟɧɧɹ 

 
ɋɩɢɫɨɤ ɞɠɟɪɟɥ 

    Ȼɪɭɧɨɜ  ɇ ɂ   Ʉ  ɜɨɩɪɨɫɭ  ɨ  ɧɟɤɨɬɨɪɵɯ  ɫɜɹɡɹɯ  ɪɭɫɫɤɨɣ  ɚɪɯɢɬɟɤɬɭɪɵ  ɫ 
ɡɨɞɱɟɫɬɜɨɦ  ɸɠɧɵɯ  ɫɥɚɜɹɧ. Ⱥɪɯɢɬɟɤɬɭɪɧɨɟ  ɧɚɫɥɟɞɫɬɜɨ   Ɇɨɫɤɜɚ  
Ƚɨɫɫɬɪɨɣɢɡɞɚɬ        ȼɵɩ    ɋ  3 - 42. 

   Ʉɭɪɛɚɬɨɜ Ƚ Ʌ  ɂɫɬɨɪɢɹ ȼɢɡɚɧɬɢɢ  Ɇɨɫɤɜɚ  ȼɵɫɲɚɹ ɲɤɨɥɚ            ɫ  
    Ʌɨɝɜɢɧ  Ƚ ɇ   Ʉ  ɢɫɬɨɪɢɢ  ɫɨɨɪɭɠɟɧɢɹ  ɋɨɮɢɣɫɤɨɝɨ  ɫɨɛɨɪɚ  ɜ  Ʉɢɟɜɟ. 

ɉɚɦɹɬɧɢɤɢ ɤɭɥɶɬɭɪɵ  ɇɨɜɵɟ ɨɬɤɪɵɬɢɹ  Ɇɨɫɤɜɚ  ɇɚɭɤɚ        ɋ  169 ± 186. 
    Ɇɢɥɨɧɨɜ  ɘ Ʉ   ɋɬɪɨɢɬɟɥɶɧɚɹ  ɬɟɯɧɢɤɚ  ȼɢɡɚɧɬɢɢ  ȼɫɟɨɛɳɚɹ  ɢɫɬɨɪɢɹ 

ɚɪɯɢɬɟɤɬɭɪɵ: ȼ      ɬ   Ⱥɪɯɢɬɟɤɬɭɪɚ  ȼɨɫɬɨɱɧɨɣ  ȿɜɪɨɩɵ   ɋɪɟɞɧɢɟ  ɜɟɤɚ. ± 
Ɇɨɫɤɜɚ  Ʌɟɧɢɧɝɪɚɞ        Ɍ    ɋ  161 - 196. 

   Ɋɚɩɩɨɩɨɪɬ ɉ Ⱥ  Ɋɭɫɫɤɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɏ ± ɏȱȱȱ ɜɟɤɨɜ  Ʉɚɬɚɥɨɝ ɩɚɦɹɬɧɢɤɨɜ. 
Ⱥɪɯɟɨɥɨɝɢɹ ɋɋɋɊ  ɋɜɨɞ ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ.- Ʌɟɧɢɧɝɪɚɞ  ɇɚɭɤɚ        
136 ɫ   

   Ɋɚɩɩɨɩɨɪɬ ɉ Ⱥ  Ɉ ɪɨɥɢ ɜɢɡɚɧɬɢɣɫɤɨɝɨ ɜɥɢɹɧɢɹ ɜ ɪɚɡɜɢɬɢɢ ɞɪɟɜɧɟɪɭɫɫɤɨɣ 
ɚɪɯɢɬɟɤɬɭɪɵ. ȼɢɡɚɧɬɢɣɫɤɢɣ ɜɪɟɦɟɧɧɢɤ  Ɇɨɫɤɜɚ ɇɚɭɤɚ        Ɍ     ɋ  185 ± 191. 

  ɏɨɥɨɫɬɟɧɤɨ Ɇ ȼ  ɍɫɩɟɧɫɶɤɢɣ ɫɨɛɨɪ ɉɟɱɟɪɫɶɤɨɝɨ ɦɨɧɚɫɬɢɪɹ. ɋɬɚɪɨɞɚɜɧɿɣ 
Ʉɢʀɜ  Ʉɢʀɜ  ɇɚɭɤɨɜɚ ɞɭɦɤɚ        ɋ  107 ± 170. 

8. Krautheimer R. Early Christian and Byzantine Architecture. Harmondsworth: 
Penguin books, 1975. 575 p. 
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9. Mango C. Byzantine Architecture. New York, 1976. 384 p. 
10. Vokotopoulos P. L. The Concealed Course Technique. Jahrbuch der 
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Ⱥɧɧɨɬɚɰɢɹ 
Ʌɨɝɜɢɧ  ɇɚɬɚɥɢɹ  Ƚɪɢɝɨɪɶɟɜɧɚ   ɤɚɧɞɢɞɚɬ  ɚɪɯɢɬɟɤɬɭɪɵ   ɞɨɰɟɧɬ, 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ȿɜɪɨɩɟɣɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ ɤɢɟɜɫɤɢɯ ɩɚɦɹɬɧɢɤɨɜ ɤɨɧɰɚ ɏ - ɧɚɱɚɥɚ 

ɏȱȱ ɜɟɤɨɜ. 
ȼ  ɫɬɚɬɶɟ  ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɨɫɨɛɟɧɧɨɫɬɢ  ɤɥɚɞɤɢ  ©ɫɨ  ɫɤɪɵɬɵɦ  ɪɹɞɨɦª  ɜ 

ɤɢɟɜɫɤɢɯ ɩɚɦɹɬɧɢɤɚɯ ɤɨɧɰɚ ɏ ± ɧɚɱɚɥɚ ɏȱȱ ɜɟɤɨɜ  ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ ɜɬɨɪɨɣ ɪɹɞ 
ɩɥɢɧɮɵ ɧɟɫɤɨɥɶɤɨ ɡɚɝɥɭɛɥɟɧ ɢ ɡɚɤɪɵɬ ɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɫɬɜɨɪɨɦ  

ɋɚɦɵɦ ɪɚɧɧɢɦ ɢɡɜɟɫɬɧɵɦ ɧɚɦ ɩɚɦɹɬɧɢɤɨɦ ɫ ɤɥɚɞɤɨɣ ©ɫɨ ɫɤɪɵɬɵɦ ɪɹɞɨɦª 
ɹɜɥɹɟɬɫɹ  Ⱦɟɫɹɬɢɧɧɚɹ  ɰɟɪɤɨɜɶ   ɜ  ɬɚɤɨɣ  ɠɟ  ɤɥɚɞɤɟ  ɛɵɥɢ  ɜɨɡɜɟɞɟɧɵ  ɩɚɦɹɬɧɢɤɢ 
ɏȱ ± ɧɚɱɚɥɚ ɏȱȱ ɜɜ   ɋɨɮɢɣɫɤɢɣ ɫɨɛɨɪ  Ɂɨɥɨɬɵɟ ɜɨɪɨɬɚ  Ɇɢɯɚɣɥɨɜɫɤɚɹ ɰɟɪɤɨɜɶ 
ȼɵɞɭɛɢɰɤɨɝɨ  ɦɨɧɚɫɬɵɪɹ   ɍɫɩɟɧɫɤɢɣ  ɫɨɛɨɪ  ɢ  Ɍɪɨɢɰɤɚɹ  ɧɚɞɜɪɚɬɧɚɹ  ɰɟɪɤɨɜɶ 
ɉɟɱɟɪɫɤɨɝɨ ɦɨɧɚɫɬɵɪɹ  Ɇɢɯɚɣɥɨɜɫɤɢɣ Ɂɨɥɨɬɨɜɟɪɯɢɣ ɫɨɛɨɪ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ 
ɡɞɚɧɢɹ   ɐɟɪɤɨɜɶ  ɋɩɚɫɚ  ɧɚ  Ȼɟɪɟɫɬɨɜɨɦ   ɩɨɫɬɪɨɟɧɧɚɹ  ɜ  ɩɟɪɜɨɣ  ɱɟɬɜɟɪɬɢ ɏȱȱ  ɜ   
ɹɜɥɹɟɬɫɹ  ɨɞɧɢɦ  ɢɡ  ɩɨɫɥɟɞɧɢɯ  ɢɡɜɟɫɬɧɵɯ  ɧɚɦ  ɤɢɟɜɫɤɢɯ  ɩɚɦɹɬɧɢɤɨɜ  ɫ  ɬɚɤɢɦ 
ɬɢɩɨɦ  ɤɥɚɞɤɢ   ȼ  ɩɨɫɥɟɞɭɸɳɢɯ  ɡɞɚɧɢɹɯ  ± ɰɟɪɤɜɹɯ  Ȼɨɝɨɪɨɞɢɰɵ  ɉɢɪɨɝɨɳɟɣ 
(1130-ɟ  ɝɝ    ɢ  Ʉɢɪɢɥɥɨɜɫɤɨɣ       -ɟ  ɝɝ    ɤɥɚɞɤɚ  ɩɨɪɹɞɨɜɚɹ   ȼ  ɏȱ  ± ɏȱȱ  ɜɜ   ɜ 
ɤɥɚɞɤɟ  ©ɫɨ  ɫɤɪɵɬɵɦ  ɪɹɞɨɦª  ɜɨɡɜɨɞɢɬɫɹ  ɪɹɞ  ɩɚɦɹɬɧɢɤɨɜ  ɜ  ɑɟɪɧɢɝɨɜɟ  
ɉɟɪɟɹɫɥɚɜɟ  ɇɨɜɝɨɪɨɞɟ ɢ ɉɨɥɨɰɤɟ  

ɇɟɤɨɬɨɪɵɟ  ɢɫɫɥɟɞɨɜɚɬɟɥɢ   ɉ Ɋɚɩɩɨɩɨɪɬ   ɉ ȼɨɤɨɬɨɩɭɥɨɫ   ɩɨɥɚɝɚɸɬ   ɱɬɨ 
ɬɟɯɧɢɤɚ ɤɥɚɞɤɢ  ©ɫɨ  ɫɤɪɵɬɵɦ  ɪɹɞɨɦª ɜɨɡɧɢɤɥɚ  ɜ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɟ  ɜɨ  ɜɬɨɪɨɣ 
ɩɨɥɨɜɢɧɟ  ɏ ɜ   ɢ  ɜɢɡɚɧɬɢɣɫɤɢɟ  ɦɚɫɬɟɪɚ  ɩɪɢɦɟɧɢɥɢ  ɟɟ  ɧɚ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
Ⱦɟɫɹɬɢɧɧɨɣ  ɰɟɪɤɜɢ  ɜ  Ʉɢɟɜɟ   Ɉɞɧɚɤɨ  ɜ  ɫɚɦɨɦ  Ʉɨɧɫɬɚɧɬɢɧɨɩɨɥɟ  ɧɟɬ  ɬɨɱɧɨ 
ɞɚɬɢɪɨɜɚɧɧɵɯ ɩɚɦɹɬɧɢɤɨɜ ɫ ɧɚɱɚɥɚ ɏ ɜ  ɞɨ ɫɪɟɞɢɧɵ ɏȱ ɜɜ   ɤɨɝɞɚ ɛɵɥ ɜɨɡɜɟɞɟɧ 
ɯɪɚɦ ɋɜ  Ƚɟɨɪɝɢɹ  ɜ Ɇɚɧɝɚɧɚɯ   ɤɥɚɞɤɚ ɤɨɬɨɪɨɝɨ  ©ɫɨ  ɫɤɪɵɬɵɦ ɪɹɞɨɦª  ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ  ɤɥɚɞɤɚ  ©ɫɨ  ɫɤɪɵɬɵɦ  ɪɹɞɨɦª  ɜ  ɏȱ  ± ɏȱȱ  ɜɜ   ɩɨɥɭɱɚɟɬ  ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ  ɜ  ɰɟɧɬɪɚɥɶɧɵɯ  ɩɪɨɜɢɧɰɢɹɯ  ȼɢɡɚɧɬɢɢ  ɚ  ɰɟɪɤɨɜɶ  ɉɚɧɚɝɢɢ 
ɏɚɥɤɟɨɧ ɜ ɋɚɥɨɧɢɤɚɯ  ɞɚɬɢɪɭɟɦɚɹ      ɝ   ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɧɧɢɦ ɩɚɦɹɬɧɢɤɨɦ 
ɫ ɬɚɤɨɣ ɤɥɚɞɤɨɣ  

ɇɟɫɦɨɬɪɹ ɧɚ ɧɟɞɨɫɬɚɬɨɤ ɞɚɧɧɵɯ  ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ  ɱɬɨ ɬɟɯɧɢɤɚ ɤɥɚɞɤɢ 
©ɫɨ ɫɤɪɵɬɵɦ ɪɹɞɨɦª ɜɨɡɧɢɤɥɚ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɜɢɬɢɹ ɜ ȼɢɡɚɧɬɢɢ ɞɪɟɜɧɟɪɢɦɫɤɨɣ 
ɫɬɪɨɢɬɟɥɶɧɨɣ  ɬɟɯɧɢɤɢ  ɨɛɥɢɰɨɜɤɢ  ɛɟɬɨɧɚ  ɤɚɦɧɟɦ   ɚ  ɩɨɡɠɟ  ɤɢɪɩɢɱɨɦ  
ɤɜɚɞɪɚɬɧɵɣ ɮɨɪɦɚɬ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɥ ɩɪɨɱɧɭɸ ɫɜɹɡɶ ɤɥɚɞɤɢ ɫ ɡɚɛɭɬɨɜɤɨɣ 
ɫɪɟɞɧɟɣ  ɱɚɫɬɢ  ɫɬɟɧɵ   Ɉɱɟɜɢɞɧɨ   ɱɬɨ  ɬɟɯɧɢɤɚ  ɤɥɚɞɤɢ  ©ɫɨ  ɫɤɪɵɬɵɦ  ɪɹɞɨɦª 
ɩɪɢɦɟɧɹɥɚɫɶ  ɜ  ȼɢɡɚɧɬɢɣɫɤɨɣ  ɢɦɩɟɪɢɢ  ɜ  ɬɟɯ  ɟɟ  ɱɚɫɬɹɯ   ɝɞɟ  ɨɫɧɨɜɧɵɦ 
ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɛɵɥ ɤɢɪɩɢɱ  ɜ ɏ ɜ  ɢ ɪɚɧɟɟ  ɞɨ ɬɨɝɨ  ɤɚɤ ɷɬɚ ɬɟɯɧɢɤɚ 
ɛɵɥɚ ɩɨɡɚɢɦɫɬɜɨɜɚɧɚ ɞɪɟɜɧɟɪɭɫɫɤɢɦɢ ɦɚɫɬɟɪɚɦɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱦɟɫɹɬɢɧɧɨɣ 
ɰɟɪɤɜɢ   
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Ⱦɨɫɬɚɬɨɱɧɵɯ ɨɫɧɨɜɚɧɢɣ ɩɨɥɚɝɚɬɶ  ɱɬɨ ɬɟɯɧɢɤɚ ɤɥɚɞɤɢ ©ɫɨ ɫɤɪɵɬɵɦ ɪɹɞɨɦª 
ɢɦɟɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɨɧɫɬɚɧɬɢɧɨɩɨɥɶɫɤɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ  ɧɚ ɧɚɲ ɜɡɝɥɹɞ ɧɟɬ  
ɬɟɦ ɛɨɥɟɟ  ɱɬɨ ɷɬɨɬ ɬɢɩ ɤɥɚɞɤɢ ɜɵɯɨɞɢɬ ɢɡ ɭɩɨɬɪɟɛɥɟɧɢɹ ɜ Ʉɢɟɜɟ ɭɠɟ ɜ ɧɚɱɚɥɟ 
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Specificities of the masonry technique of Kyivan monuments of the Xth the 
beginning of the XIIth centuries. 

The material presented above concerns the research of the concealed course 
technique used in Kyivan monuments of the Xth the beginning of the XIIth centuries 
and its origin.  

The concealed course technique presents the brickwork where the alternating 
brick courses are slightly recessed from the wall and covered by mortar, as a result, 
joints appear to be much thicker than they actually are.  

The earliest known monument where the concealed course technique that occurs 
in the Desyatynna church in Kyiv completed in 996, as well as the two palaces of the 
Xth c. nearby. The recessed brick technique is also used in Kyivan monuments of the 
XIth the beginning of the XIIth centuries: the St. Sophia Cathedral, the Golden Gate, 
6W   *HRUJH¶V &KXUFK   6W   0LFKDHO¶V  &KXUFK  RI  9\GXE\WVN\  0RQDVWHU\   WKH 
Assumption Cathedral and the Holy Trinity Gate Church of Pechersky Monastery, 
6W 0LFKDHO¶V &DWKHGUDO RI WKH Golden Domes and some other buildings. The Church 
of Our Savior at Berestove, completed in the first quarter of the XIIth century is the 
last known Kyivan monument with the concealed course technique. The following 
Kyivan monuments ± WKH  &KXUFK  RI  2XU  /DG\  3\URKRVKFKD       ¶s) and the St. 
&\ULO¶V &KXUFK      ¶V  KDYH FRXUVHG EULFN PDVRQU\   

Apart from Kyiv the concealed course technique was used during the XIth - 
XIIth centuries in Chernihiv (the Cathedral of the Transfiguration), Pereyaslav 
(St. 0LFKDHO¶V &KXUFK   1RYJRURG  6W  6RSKLD &DWKHGUDO DQG 6W  *HRUJH¶V &DWKHGUDO 
RI 6W  *HRUJH¶V 0RQDVWHU\  DQG 3RORWVN  6W  6RSKLD &DWKHGUDO    

Bricks used in Kyivan monuments have their side dimensions 27 to 36 cm with 
prevailed dimensions 27 to 36 cm.  The thickness of bricks increased from 2.5 ± 3 cm 
at the end of the Xth ± the beginning of the XIth centuries to 3.5 ± 4.5 cm at the end 
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of the XIth ± the beginning of the XIIth centuries. The width of mortar strips between 
protruding brick courses varies from 9 to 12 cm.  

Walls in ancient Kyivan monuments were 1.1 to 1.3 meter thick. After the 
edifice was erected its outside and inside walls were covered with fine lime-and-
ceramic plaster.  

N. Brunov was the first scholar who noticed peculiar masonry technique used in 
Kyivan and several Byzantine monuments. He considered the concealed course 
technique first appeared in ancient Kyiv and then was adopted at Constantinople. 
Some other scholars (e.g. P. Rappoport and P. Vocotopoulos) agree that the technique 
is of Constantinopolitan origin in spite of the absence of the monuments built in 
concealed course technique, dating to the Xth c. The fact that no early dated 
examples have been found at Constantinople should be attributed to the lack of  
monuments to be dated between 920s, when the Myrelaion Church was erected and 
the middle of the XIth century when the monastery of St.George at Mangana was 
founded. 

The oldest dated example of the concealed course technique known up to now in 
&RQVWDQWLQRSOH  LV  VXEVWUXFWXUH  RI  WKH  6W   *HRUJH¶V  &KXUFK  DW  0DQJana. The other 
monument with the concealed course technique is the Panaghia Chalkeon Church in 
Salonika, dated by 1028 and is consequently earlier by approximately twenty years 
than the earliest dated examples of the technique in Constantinople. A lot of 
Byzantine monuments with the recessed brickwork dating back to the XIth ± the 
XIIIth centuries could be found at Greece and Balkans. 

It is obvious that the concealed course technique originated in Byzantium as a 
result of development of Roman concrete facing of coursed brick. The technique was 
widely used in Byzantine provinces where brick was prevailing building material. 
Evidently the technique was developed already at the Xth century or even earlier, 
before it was adopted by ancient Kyivan builders. It appeared that concealed course 
technique could not be undoubtedly considered the hallmark of Constantinople but a 
widely spread medieval building practice.  

Keywords: concealed course technique; brick (plinth); lime-and-ceramic mortar; 
ancient Kyivan monuments; Byzantine monuments. 

 
 

 
 
 
 
 
 


