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Ⱥɧɨɬɚɰɿɹ  ɜɢɤɥɚɞɟɧɿ  ɨɫɧɨɜɧɿ  ɰɿɥɿ  ɬɚ  ɡɚɞɚɱɿ  ɩɿɞɝɨɬɨɜɤɢ  BIM-ɮɚɯɿɜɰɿɜ 

 ɞɢɪɟɤɬɨɪ  ɦɟɧɟɞɠɟɪ  ɦɚɣɫɬɟɪ  ɤɨɨɪɞɢɧɚɬɨɪ  ɦɨɞɟɥɥɟɪ   Ɇɚɬɟɪɿɚɥ ɦɿɫɬɢɬɶ ɤɪɭɝ 
ɩɨɜɧɨɜɚɠɟɧɶ  BIM-ɭɩɪɚɜɥɿɧɰɿɜ   ɩɟɪɟɞɭɦɨɜɢ  ɬɚ  ɤɨɧɰɟɩɰɿɸ  ɩɪɨɝɪɚɦɢ 
ɧɚɜɱɚɥɶɧɨɝɨ ɤɭɪɫɭ ɡ ɩɿɞɝɨɬɨɜɤɢ ɚɪɯɿɬɟɤɬɭɪɧɢɯ ɤɚɞɪɿɜ  

Ʉɥɸɱɨɜɿ  ɫɥɨɜɚ  %,0V   %,0   ɞɢɪɟɤɬɨɪ   ɦɟɧɟɞɠɟɪ   ɦɚɣɫɬɟɪ   ɤɨɨɪɞɢɧɚɬɨɪ  
ɦɨɞɟɥɥɟɪ  ɿɧɮɨɪɦɚɰɿɣɧɚ ɦɨɞɟɥɶ  ɩɪɨɝɪɚɦɚ ɩɿɞɝɨɬɨɜɤɢ  
 

ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ   Ɉɛɨɜ¶ɹɡɤɨɜɟ  ɜɩɪɨɜɚɞɠɟɧɧɹ  %,0-ɬɟɯɧɨɥɨɝɿɣ  ɜ 
ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɛɭɞɿɜɧɢɰɬɜɿ  ɩɨɱɢɧɚɸɱɢ ɡ      ɪɨɤɭ  ɽ ɜɚɠɥɢɜɢɦ ɬɚ ɫɜɨɽɱɚɫɧɢɦ 
ɞɥɹ ɍɤɪɚʀɧɢ  Ɂɚ ɫɥɨɜɚɦɢ Ʌɶɜɚ ɉɚɪɰɯɚɥɚɞɡɟ  ©Ɂɚɪɚɡ Ɇɿɧɪɟɝɿɨɧ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹ  %,0-ɬɟɯɧɨɥɨɝɿɣ  ɭ  ɩɪɨɟɤɬɭɜɚɧɧɿ  ɬɚ  ɛɭɞɿɜɧɢɰɬɜɿ   ɪɟɬɟɥɶɧɨ 
ɜɢɜɱɚɽɬɶɫɹ  ɡɚɪɭɛɿɠɧɢɣ ɞɨɫɜɿɞ  Ƚɚɞɚɽɦɨ  ɳɨ      ɪɿɤ ɦɚɽ  ɫɬɚɬɢ ɪɨɤɨɦ ɩɨɱɚɬɤɭ 
BIM-ɬɟɯɧɨɥɨɝɿɣ ɜ ɍɤɪɚʀɧɿª.  

Ʉɪɚʀɧɢ  ȯɜɪɨɫɨɸɡɭ  ɬɚ  ɫɜɿɬɭ  ɩɨɱɚɥɢ  ɜɩɪɨɜɚɞɠɭɜɚɬɢ  %,0-ɬɟɯɧɨɥɨɝɿʀ  ɳɟ  ɡ 
ɩɨɱɚɬɤɭ  ɏɏȱ  ɫɬɨɪɿɱɱɹ   ɋɒȺ   ɋɿɧɝɚɩɭɪ   ȼɟɥɢɤɚ  Ȼɪɢɬɚɧɿɹ   Ʉɢɬɚɣ   Ȼɿɥɨɪɭɫɶ  
Ɋɨɫɿɹ   Ʉɚɡɚɯɫɬɚɧ ɬɚ  ɿɧ    ɧɚ  ɞɟɪɠɚɜɧɨɦɭ  ɪɿɜɧɿ  ɜɠɟ  ɩɪɢɣɧɹɥɢ  ɩɪɨɝɪɚɦɭ 
ɜɩɪɨɜɚɞɠɟɧɧɹ  %,0   ɍ  ɥɢɩɧɿ        ɪɨɤɭ  Ɋɨɛɨɱɚ  ɝɪɭɩɚ  ȯɜɪɨɫɨɸɡɭ  ɩɨ  %,0 
ɜɢɩɭɫɬɢɥɚ  ©Ʉɟɪɿɜɧɢɰɬɜɨ  ɩɨ  ɜɩɪɨɜɚɞɠɟɧɧɸ  ɬɟɯɧɨɥɨɝɿɣ  ɞɥɹ  ɽɜɪɨɩɟɣɫɶɤɢɯ 
ɞɟɪɠɚɜɧɢɯ ɡɚɦɨɜɧɢɤɿɜª  ɞɟ ɨɱɿɤɭɜɚɧɚ ɳɨɪɿɱɧɚ ɟɤɨɧɨɦɿɹ ɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹ %,0-
ɬɟɯɧɨɥɨɝɿɣ ɧɚ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɛɭɞɿɜɧɢɰɬɜɚ ɜɠɟ ɫɤɥɚɞɚɽ ɛɿɥɶɲɟ     >1, 2, 
16].  

BIM (Building Information Model) ² ɿɧɮɨɪɦɚɰɿɣɧɟ  ɦɨɞɟɥɸɜɚɧɧɹ  ɛɭɞɿɜɥɿ  
ɐɟ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɛɭɞɿɜɧɢɰɬɜɚ  ɨɫɧɚɳɟɧɧɹ  ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɫɩɥɭɚɬɚɰɿʀ 
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ɬɚ ɪɟɦɨɧɬɭ  ɛɭɞɿɜɥɿ   ɹɤɢɣ  ɩɟɪɟɞɛɚɱɚɽ  ɡɛɿɪ  ɿ  ɤɨɦɩɥɟɤɫɧɭ  ɨɛɪɨɛɤɭ  ɜ  ɩɪɨɰɟɫɿ 
ɩɪɨɟɤɬɭɜɚɧɧɹ  ɜɫɿɽʀ  ɚɪɯɿɬɟɤɬɭɪɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨʀ   ɬɟɯɧɨɥɨɝɿɱɧɨʀ   ɟɤɨɧɨɦɿɱɧɨʀ 
ɬɚ  ɿɧɲɨʀ  ɿɧɮɨɪɦɚɰɿʀ  ɩɪɨ  ɛɭɞɿɜɥɸ  ɡ  ɭɫɿɦɚ  ʀʀ  ɜɡɚɽɦɨɡɜ¶ɹɡɤɚɦɢ  ɿ 
ɜɡɚɽɦɨɡɚɥɟɠɧɨɫɬɹɦɢ   ɤɨɥɢ  ɜɫɹ  ɛɭɞɿɜɥɹ  ɪɨɡɝɥɹɞɚɽɬɶɫɹ  ɹɤ  ɽɞɢɧɢɣ  ɨɛ¶ɽɤɬ  
ɍɩɪɚɜɥɿɧɧɹ ɰɢɦɢ ɩɪɨɰɟɫɚɦɢ ± ɜɚɠɥɢɜɚ ɡɚɞɚɱɚ ɫɶɨɝɨɞɟɧɧɹ [2].  

Ⱥɧɚɥɿɡ  ɨɫɬɚɧɧɿɯ  ɞɨɫɥɿɞɠɟɧɶ  ɿ  ɩɭɛɥɿɤɚɰɿɣ  ɋɭɱɚɫɧɢɣ  ɩɪɨɟɤɬ  ± ɪɟɡɭɥɶɬɚɬ 
ɪɨɛɨɬɢ ɛɚɝɚɬɶɨɯ ɤɜɚɥɿɮɿɤɨɜɚɧɢɯ ɮɚɯɿɜɰɿɜ ɡɿ ɫɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɦɨɞɟɥɿ  ɇɚ 
ɩɪɚɤɬɢɰɿ  %,0-ɦɨɞɟɥɶ  ± ɩɥɿɞ  ɫɩɿɥɶɧɨʀ  ɪɨɛɨɬɢ  ɿ  ɜɡɚɽɦɨɞɿɹ  ɤɿɥɶɤɨɯ  ɜɿɞɞɿɥɿɜ 
ɤɨɦɩɚɧɿʀ  Ⱥɪɯɿɬɟɤɬɨɪɢ  ɿɧɠɟɧɟɪɢ  ɫɭɦɿɠɧɿ ɫɩɟɰɿɚɥɿɫɬɢ ɜɡɚɽɦɨɞɿɸɬɶ ɹɤ ɜɫɟɪɟɞɢɧɿ 
ɫɜɨɝɨ  ɜɿɞɞɿɥɭ   ɬɚɤ  ɿ  ɦɿɠ  ɧɢɦɢ   ɡ  ɱɿɬɤɨ  ɜɢɡɧɚɱɟɧɢɦɢ  ɨɛɨɜ¶ɹɡɤɚɦɢ  
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɢ   ɤɟɪɿɜɧɢɤɢ   ɜ  ɬɨɦɭ  ɱɢɫɥɿ  %,0-ɮɚɯɿɜɰɿ   ɋɭɱɚɫɧɿ  ɩɪɨɟɤɬɢ   ɹɤ 
ɩɪɚɜɢɥɨ  ɛɚɝɚɬɨɝɚɥɭɡɟɜɿ ɿ ɨɛ¶ɽɦɧɿ. Ɍɨɦɭ ɦɨɞɟɥɶ ɩɨɜɢɧɧɚ ɛɭɬɢ ɫɬɪɭɤɬɭɪɨɜɚɧɚ ɞɥɹ 
ɝɧɭɱɤɨʀ  ɿ  ɲɜɢɞɤɨʀ  ɪɨɛɨɬɢ  ɡ  ɞɟɬɚɥɿɡɨɜɚɧɢɦɢ  ɨɛ¶ɽɤɬɚɦɢ   Ʉɨɠɟɧ  ɫɩɿɜɪɨɛɿɬɧɢɤ 
ɜɢɤɨɧɭɽ  ɫɜɿɣ  ɮɪɨɧɬ  ɡɚɜɞɚɧɶ   ɩɪɢ  ɰɶɨɦɭ  ɜɫɿ  ɩɪɚɰɸɸɬɶ  ɜ  ɽɞɢɧɨɦɭ 
ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ  ɫɟɪɟɞɨɜɢɳɿ   Ʉɨɧɰɟɩɰɿɹ  ɜɢɜɨɞɢɬɶ  ɧɚ  ɧɨɜɢɣ  ɪɿɜɟɧɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ  ɫɚɦɟ  ɟɫɤɿɡɧɢɣ  ɫɬɚɧ  ɪɨɡɪɨɛɤɢ  ɩɪɨɟɤɬɭ   ɛɨ BIM-ɦɨɞɟɥɶ  ɞɨɡɜɨɥɹɽ 
ɜɢɪɿɲɢɬɢ ɜɿɞɪɚɡɭ ɤɿɥɶɤɚ ɡɚɜɞɚɧɶ  

� ɫɤɥɚɞɚɧɧɹ ɬɨɱɧɢɯ ɤɨɲɬɨɪɢɫɿɜ ɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
� ɪɨɡɪɚɯɭɧɨɤ  ɤɿɥɶɤɨɫɬɿ  ɦɚɬɟɪɿɚɥɿɜ  ɿ  ɪɟɫɭɪɫɿɜ   ɧɟɨɛɯɿɞɧɢɯ  ɞɥɹ  ɛɭɞɿɜɧɢɰɬɜɚ  

ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɛɭɞɿɜɥɿ  
� ɡɧɢɠɟɧɧɹ  ɜɢɬɪɚɬ   ɹɤ  ɧɚ  ɛɭɞɿɜɧɢɰɬɜɨ   ɬɚɤ  ɿ  ɧɚ  ɤɿɥɶɤɿɫɬɶ  ɟɤɫɩɥɭɚɬɭɸɱɢɯ 

ɫɭɛ¶ɽɤɬɿɜ  ɡɚɣɧɹɬɢɯ ɜ ɩɪɨɰɟɫɿ  
� ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɦɢɥɨɤ ɿ ɚɧɚɥɿɬɢɤɚ ɩɪɨɟɤɬɭ  
� ɱɿɬɤɢɣ  ɪɨɡɩɨɞɿɥ  ɨɛɨɜ¶ɹɡɤɿɜ  ɦɿɠ  ɨɛɫɥɭɝɨɜɭɸɱɢɦ  ɩɟɪɫɨɧɚɥɨɦ  ɬɚ  ɿɧɲɢɦɢ 

ɮɚɯɿɜɰɹɦɢ  ɹɤɿ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɛɭɞɿɜɧɢɰɬɜɿ  
� ɤɨɨɪɞɢɧɭɜɚɧɧɹ ɜɫɿɯ  ɪɨɛɿɬ   ɟɮɟɤɬɢɜɧɢɣ  ɤɨɧɬɪɨɥɶ  ɜɢɤɨɧɚɧɧɹ  ɪɟɦɨɧɬɭ  

ɪɟɧɨɜɚɰɿʀ  ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɛɭɞɿɜɟɥɶ  ɡɧɟɫɟɧɧɹ  
Ɋɨɡɲɢɪɟɧɧɹ  ɜɢɤɨɪɢɫɬɚɧɧɹ  %,0-ɬɟɯɧɨɥɨɝɿɣ  ɿ  ɩɿɞɝɨɬɨɜɤɚ  ȼȱɆ-ɮɚɯɿɜɰɿɜ 

ɡɧɚɯɨɞɢɬɶ  ɠɢɜɢɣ  ɜɿɞɝɭɤ  ɭ  ɞɿɹɥɶɧɨɫɬɿ  ɤɨɦɩɚɧɿɣ-ɞɢɫɬɪɢɛ¶ɸɬɨɪɿɜ  ɩɨɞɿɛɧɨɝɨ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞ $XWRGHVN  1HPHWVFKHN  %HQWOH\  7HNOD [3, 4, 5, 6] ɬɚ 
ɩɪɨɜɿɞɧɢɯ  ɩɪɨɮɿɥɶɧɢɯ  ɜɢɳɢɯ  ɧɚɜɱɚɥɶɧɢɯ  ɡɚɤɥɚɞɿɜ   ȼɇɁ    ɧɚɜɱɚɥɶɧɨ-
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ  ɰɟɧɬɪɿɜ   Ɂɧɚɱɧɭ  ɪɨɥɶ  ɿ  ɞɨɩɨɦɨɝɭ  ɜ  ɨɫɜɨɽɧɧɿ  ɬɟɯɧɨɥɨɝɿɣ  ɿ 
ɩɪɨɮɟɫɿɣɧɿɣ  ɩɿɞɝɨɬɨɜɰɿ  ɦɨɠɟ  ɡɿɝɪɚɬɢ  ɞɿɹɥɶɧɿɫɬɶ  ɿɧɿɰɿɚɬɢɜɧɨʀ ɩɥɚɬɮɨɪɦɢ  ɞɥɹ 
ɜɩɪɨɜɚɞɠɟɧɧɹ %,0  ɜ ɍɤɪɚʀɧɿ  ɜ  ɫɤɥɚɞɿ ɄȻɍ  ɿ  %,0-community   Ⱥɪɯɿɬɟɤɬɭɪɧɨɝɨ 
ɤɥɭɛɭ ɬɚ ɿɧɲɢɯ ɮɚɯɨɜɢɯ ɨɛ¶ɽɞɧɚɧɶ >16].  

ɋɭɱɚɫɧɿ  ɚɪɯɿɬɟɤɬɭɪɧɿ  ɛɸɪɨ  ɬɚ  ɛɭɞɿɜɟɥɶɧɿ  ɤɨɦɩɚɧɿʀ  ɜ  ɭɫɶɨɦɭ  ɫɜɿɬɿ  ɜɠɟ 
ɜɩɪɨɜɚɞɠɭɸɬɶ  ©%,0-ɫɬɚɧɞɚɪɬª  ɜ  ɩɪɨɟɤɬɭɜɚɧɧɿ   ɛɭɞɿɜɧɢɰɬɜɿ  ɬɚ  ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɨɛ¶ɽɤɬɿɜ  ɧɟɪɭɯɨɦɨɫɬɿ   ɉɪɨɜɿɞɧɿ  ɤɨɦɩɚɧɿʀ  ɝɚɥɭɡɿ  ɜɠɟ  ɪɨɡɪɨɛɢɥɢ  %,0-ɫɬɚɧɞɚɪɬ 
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ɜɢɤɨɧɚɧɧɹ  ɩɪɨɟɤɬɭ  ɜ  ɉɁ   ɳɨ  ɪɨɡɪɨɛɥɹɸɬɶ  >3, 4, 5, 6@   ɚɥɟ  ʀɯ  ɧɚɩɪɚɰɸɜɚɧɧɹ 
ɩɨɬɪɟɛɭɸɬɶ ɚɞɚɩɬɚɰɿʀ ɞɨ ɧɚɰɿɨɧɚɥɶɧɢɯ ɧɨɪɦ ɍɤɪɚʀɧɢ ɬɚ ɿɧɲɢɯ ɞɟɪɠɚɜ ɫɜɿɬɭ   

ȼ  ɨɫɬɚɧɧɿ  ɪɨɤɢ  ɩɪɨɟɤɬɧɨ-ɛɭɞɿɜɟɥɶɧɢɣ  ɪɢɧɨɤ  ɍɤɪɚʀɧɢ  ɩɨɱɚɜ  ɚɤɬɢɜɧɨ 
ɨɫɜɨɸɜɚɬɢ  %,0-ɬɟɯɧɨɥɨɝɿʀ   ɉɪɢ  ɰɶɨɦɭ  ɭɬɜɨɪɢɥɚɫɹ  ɤɨɥɨɫɚɥɶɧɚ  ɧɟɫɬɚɱɚ 
ɤɜɚɥɿɮɿɤɨɜɚɧɢɯ  ɤɚɞɪɿɜ [8, 9, 10, 11]. ɇɟɜɞɨɜɡɿ ɡɧɚɧɧɹ  %,0  ɬɟɯɧɨɥɨɝɿɣ  ɫɬɚɧɟ 
ɨɛɨɜ¶ɹɡɤɨɜɨɸ ɜɢɦɨɝɨɸ ɞɨ ɩɪɟɬɟɧɞɟɧɬɿɜ ɪɨɛɨɬɢ ɜ ɝɚɥɭɡɿ [12, 13, 14].  

Ɇɟɬɨɸ ɩɭɛɥɿɤɚɰɿʀ ɽ ɡɧɚɣɨɦɫɬɜɨ ɡ ɡɚɝɚɥɶɧɢɦɢ ɩɿɞɯɨɞɚɦɢ ɬɚ ɨɫɨɛɥɢɜɨɫɬɹɦɢ 
ɩɿɞɝɨɬɨɜɤɢ ɤɚɞɪɿɜ %,0-ɤɟɪɿɜɧɢɤɿɜ ɬɚ ɿɧɲɢɯ ɮɚɯɿɜɰɿɜ ɜ ɝɚɥɭɡɿ  ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ 
ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɩɪɨɝɪɚɦɢ ɞɥɹ ɚɪɯɿɬɟɤɬɨɪɿɜ ɿ ɛɭɞɿɜɟɥɶɧɢɤɿɜ   

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ  ɉɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɜ ɩɪɨɟɤɬɧɿɣ ɨɪɝɚɧɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿɣɧɨʀ 
BIM-ɬɟɯɧɨɥɨɝɿʀ  ɩɪɨɰɟɫ  ɜɢɪɨɛɧɢɰɬɜɚ  ɩɪɨɟɤɬɧɨʀ  ɩɪɨɞɭɤɰɿʀ  ɤɚɪɞɢɧɚɥɶɧɨ 
ɡɦɿɧɸɽɬɶɫɹ  Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɰɶɨɝɨ ɧɨɜɨɝɨ ɩɪɨɰɟɫɭ ɜ ɧɶɨɦɭ ɡ¶ɹɜɥɹɸɬɶɫɹ ɧɨɜɿ 
ɧɟɜɿɞ¶ɽɦɧɿ  ɪɨɥɿ  ɨɫɨɛɥɢɜɨʀ  ɤɜɚɥɿɮɿɤɚɰɿʀ  əɤ  ɜɟɞɭɱɢɣ BIM-ɦɟɧɟɞɠɟɪ  ± ɭɩɪɚɜɥɹɽ 
ɩɪɨɰɟɫɨɦ  ɜɩɪɨɜɚɞɠɟɧɧɹ   ɤɟɪɭɽ  ɡɚɫɬɨɫɭɜɚɧɧɹɦ  %,0  ɧɚ  ɪɿɜɧɿ  ɤɨɦɩɚɧɿʀ   ȼɿɧ  
ɤɟɪɭɸɱɢ  ɰɿɥɨɸ  ɤɨɦɚɧɞɨɸ   ɪɨɡɪɨɛɥɹɽ  ©ɠɢɬɬɽɜɢɣ  ɰɢɤɥª  ɤɨɠɧɨɝɨ  ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɪɨɟɤɬɭ   

BIM-ɤɟɪɿɜɧɢɤ  ɫɬɜɨɪɸɽ   '-ɦɨɞɟɥɶ   ɚ  ɩɨɬɿɦ  ɤɨɨɪɞɢɧɭɽ  ɟɤɨɧɨɦɿɱɧɭ  
ɬɟɯɧɿɱɧɭ   ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɭ  ɣ ɿɧɲɭ  ɿɧɮɨɪɦɚɰɿɸ  ɩɪɨ  ɨɛ¶ɽɤɬ   ɳɨ  ɽ ɞɨɫɬɭɩɧɨɸ ɜ 
ɽɞɢɧɿɣ  ɛɚɡɿ  ɞɚɧɢɯ   ɉɪɨɮɟɫɿɹ  ɞɨɛɪɟ  ɩɿɞɯɨɞɢɬɶ  ɞɥɹ  ɮɚɯɿɜɰɿɜ  ɡ  ɦɟɧɟɞɠɦɟɧɬɭ  ɬɚ 
ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɫɨɧɚɥɨɦ   ɚɥɟ  ɜɢɦɚɝɚɽ  ɬɟɯɧɿɱɧɨɝɨ  ɫɤɥɚɞɭ  ɪɨɡɭɦɭ   ɡɧɚɧɶ  ɭ ɫɮɟɪɿ 
IT-ɬɟɯɧɨɥɨɝɿɣ ɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ   

BIM-ɦɟɧɟɞɠɟɪ ɦɚɽ ɜ ɫɜɨɽɦɭ ɪɨɡɩɨɪɹɞɠɟɧɧɿ ɛɚɝɚɬɨɫɬɨɪɨɧɧɿ ɩɪɨɮɟɫɿɣɧɿ ɬɚ 
ɫɨɰɿɚɥɶɧɿ ɩɨɜɧɨɜɚɠɟɧɧɹ  ɇɟ ɨɛɦɟɠɭɸɱɢɫɶ ɡɧɚɣɨɦɫɬɜɨɦ ɡ BIM-ɦɟɬɨɞɚɦɢ  BIM-
ɦɟɧɟɞɠɟɪ ɦɚɽ ɲɢɪɨɤɿ ɡɧɚɧɧɹ ɿ ɜɦɿɧɧɹ ɜ ɨɛɥɚɫɬɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ  
ɩɪɨɝɪɚɦɭɜɚɧɧɹ  Ʉɜɚɥɿɮɿɤɚɰɿɣɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɰɿɽʀ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɜɿɞɪɿɡɧɹɽ 
ɬɚɤɨɠ ɩɪɨɮɟɫɿɣɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ ɜ ɬɟɯɧɿɰɿ ɛɭɞɿɜɧɢɰɬɜɚ ɿ ɛɭɞɿɜɟɥɶɧɨɦɭ ɩɪɚɜɿ  
ɜɨɥɨɞɿɧɧɿ ɫɭɱɚɫɧɢɦɢ ɦɟɬɨɞɚɦɢ ɨɰɿɧɤɢ ɬɚ ɚɧɚɥɿɡɭ  ɩɪɚɜɢɥ ɪɨɛɨɬɢ ɡ 
ɞɨɤɭɦɟɧɬɚɦɢ  Ʉɪɿɦ ɬɨɝɨ  ɞɨ ɣɨɝɨ ɫɢɥɶɧɢɯ ɫɬɨɪɿɧ ɜɿɞɧɨɫɹɬɶɫɹ ɬɚɥɚɧɬ 
ɨɪɝɚɧɿɡɚɬɨɪɚ  ɤɨɦɭɧɿɤɚɛɟɥɶɧɿɫɬɶ ɿ ɡɞɚɬɧɿɫɬɶ ɞɨ ɪɨɛɨɬɢ ɡ ɤɨɥɟɤɬɢɜɨɦ  ɬɨɦɭ ɳɨ ɜ 
ɹɤɨɫɬɿ ɤɟɪɿɜɧɢɤɚ ɜɿɧ ɨɪɝɚɧɿɡɨɜɭɽ ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɨɛɦɿɧ ɫɟɪɟɞ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ 
ɩɪɨɟɤɬɭ [8, 15, 17].  

ȼɟɞɭɱɢɣ BIM-ɮɚɯɿɜɟɰɶ ɩɨɜɢɧɟɧ ɛɭɬɢ ɪɨɡɜɚɠɥɢɜɨɸ ɿ ɞɨɫɢɬɶ 
ɭɪɿɜɧɨɜɚɠɟɧɨɸ ɥɸɞɢɧɨɸ  ɹɤɚ ɧɟ ɩɪɢɣɦɚɽ ɪɚɩɬɨɜɢɯ ɪɿɲɟɧɶ  ȼɿɧ ɡɨɛɨɜ¶ɹɡɚɧɢɣ 
ɦɚɬɢ ɜɿɞɦɿɧɧɟ ɚɧɚɥɿɬɢɱɧɟ ɦɢɫɥɟɧɧɹ  ɤɨɦɭɧɿɤɚɛɟɥɶɧɿɫɬɶ  ɜɦɿɧɧɹ ɤɟɪɭɜɚɬɢ 
ɜɟɥɢɤɢɦɢ ɩɪɨɟɤɬɚɦɢ  ɧɟɫɬɢ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɡɚ ɤɨɠɧɭ ɞɿɸ  

Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɟɪɟɜɚɝ ɰɿɽʀ ɧɨɜɨʀ ɩɪɨɮɟɫɿʀ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ: 
� ɝɨɫɬɪɭ ɩɨɬɪɟɛɭ ɪɢɧɤɭ  ɭ  ɮɚɯɿɜɰɹɯ   ɩɪɢ  ɚɤɬɢɜɧɨɦɭ  ɪɨɡɜɢɬɤɭ  %,0-

ɬɟɯɧɨɥɨɝɿɣ; 
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� ɰɿɤɚɜɭ  ɪɨɛɨɬɚ  ɳɨ ɫɬɚɧɟ ɧɚɣɤɪɚɳɢɦ  ɪɿɲɟɧɧɹɦ  ɞɥɹ  ɧɚɩɨɥɟɝɥɢɜɢɯ  
ɫɯɢɥɶɧɢɯ ɞɨ ɬɨɱɧɢɯ ɧɚɭɤ ɥɸɞɟɣ  ɬɟɯɧɿɱɧɨʀ ɤɜɚɥɿɮɿɤɚɰɿʀ; 

� ɦɨɠɥɢɜɿɫɬɶ  ɩɿɞɜɢɳɢɬɢ  ɤɜɚɥɿɮɿɤɚɰɿɸ  ɞɥɹ  ɩɪɟɞɫɬɚɜɧɢɤɿɜ  ɫɭɦɿɠɧɢɯ 
ɩɪɨɮɟɫɿɣ; 

� ɩɪɟɫɬɢɠɧɿɫɬɶ  ɩɪɨɮɟɫɿɣɧɨʀ  ɫɩɟɰɿɚɥɿɡɚɰɿʀ  %,0-ɦɟɧɟɞɠɟɪɚ   ɤɟɪɿɜɧɚ  
ɜɢɫɨɤɨɨɩɥɚɱɭɜɚɧɚ; 

� ɜɿɞɜɿɞɭɜɚɧɧɹ  ɰɿɤɚɜɢɯ  ɤɨɧɮɟɪɟɧɰɿɣ   ɩɨʀɡɞɤɢ  ɡɚ  ɤɨɪɞɨɧ   ɳɨ  ɧɟɨɛɯɿɞɧɿ  ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀ ɬɚ ɨɬɪɢɦɚɧɧɹ ɧɚɣɫɭɱɚɫɧɿɲɢɯ ɡɧɚɧɶ  

ɋɥɿɞ ɜɢɡɧɚɱɢɬɢ ɣ ɦɨɠɥɢɜɿ ɦɿɧɭɫɢ ɩɪɨɮɟɫɿʀ  
� ɭ ɫɮɟɪɿ  %,0-ɬɟɯɧɨɥɨɝɿɣ  ɧɟɨɛɯɿɞɧɿ  ɥɸɞɢ   ɹɤɿ  ɦɚɸɬɶ  ɞɨɫɜɿɞ  ɪɨɛɨɬɢ   ɬɨɦɭ 

ɩɨɫɚɞɚ ɦɨɠɟ ɜɢɹɜɢɬɢɫɹ ɧɟɞɨɫɹɠɧɨɸ ɞɥɹ ɸɧɢɯ ɜɢɩɭɫɤɧɢɤɿɜ ɜɭɡɿɜ; 
� ɡɧɚɱɧɚ ɳɨɞɟɧɧɚ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ; 
� ɫɩɿɥɤɭɜɚɧɧɹ  ɡ  ɜɟɥɢɤɨɸ  ɤɿɥɶɤɿɫɬɸ  ɥɸɞɟɣ   ɹɤɿ  ɧɟ  ɡɚɜɠɞɢ  ɜɿɞɪɿɡɧɹɸɬɶɫɹ 

ɜɜɿɱɥɢɜɿɫɬɸ ɣ ɭɦɿɧɧɹɦ ɫɥɭɯɚɬɢ  ɩɪɨɝɧɨɡɨɜɚɧɚ ɪɿɡɧɨɛɿɱɧɚ ɤɪɢɬɢɤɚ; 
� ɩɪɢɫɭɬɧɿɫɬɶ ɬɚɥɚɧɬɭ ɿ ɬɟɯɧɿɱɧɨʀ ɝɪɚɦɨɬɧɨɫɬɿ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɭɫɩɿɯɭ  
ȼɩɪɨɜɚɞɠɟɧɧɹ %,0 ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɣɞɟ ɜɢɩɟɪɟɞɠɚɸɱɢɦɢ ɬɟɦɩɚɦɢ  ɩɪɨɬɟ 

ɲɥɹɯɢ ɪɟɚɥɿɡɚɰɿʀ  ɰɿɽʀ  ɬɟɯɧɨɥɨɝɿʀ  ɱɚɫɨɦ  ɪɿɡɧɿ  ȼɿɞɫɭɬɧɿɫɬɶ  ɜ  ɤɨɦɩɚɧɿʀ  ɧɚɥɟɠɧɢɯ 
BIM-ɭɩɪɚɜɥɿɧɰɿɜ   ɩɪɢ  ɡɚɦɿɧɿ  &$'-ɩɪɨɝɪɚɦ  ɧɚ  %,0-ɩɪɨɝɪɚɦɢ   ɛɟɡ  ɡɦɿɧɢ 
ɫɮɨɪɦɨɜɚɧɨʀ  ɫɢɫɬɟɦɢ  ɩɪɨɟɤɬɭɜɚɧɧɹ   ɡɧɚɱɧɨɸ  ɤɿɥɶɤɿɫɬɸ  ɩɨɦɢɥɨɤ  ɜ  ɞɿɹɥɶɧɨɫɬɿ  
ɉɪɨɛɥɟɦɚ  ɜɢɪɿɲɭɽɬɶɫɹ  ɩɪɢ  ɩɟɪɟɯɨɞɿ  ɧɚ  ɬɟɯɧɨɥɨɝɿɸ %,0  ɜ  ɩɪɨɟɤɬɧɿɣ  ɝɪɭɩɿ  ɬɚ 
ɩɨɹɜɨɸ  ɧɨɜɨʀ  ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ  ɨɞɢɧɢɰɿ   %,0-ɮɚɯɿɜɰɹ   ɞɥɹ  ɹɤɨɝɨ  ɝɨɥɨɜɧɢɦ 
ɡɚɜɞɚɧɧɹɦ  ɽ  ɿɧɮɨɪɦɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɟ  ɭɩɪɚɜɥɿɧɧɹ  ɫɬɜɨɪɟɧɧɹɦ  ɦɨɞɟɥɿ  ɿ 
ɭɡɝɨɞɠɟɧɧɹ ɞɿʀ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɩɪɨɟɤɬɧɨɝɨ ɩɪɨɰɟɫɭ  

ɇɚɤɨɩɢɱɟɧɢɣ  ɧɚ  ɫɶɨɝɨɞɧɿɲɧɿɣ  ɞɟɧɶ  ɦɿɠɧɚɪɨɞɧɢɣ  ɬɚ  ɭɤɪɚʀɧɫɶɤɢɣ  ɞɨɫɜɿɞ 
ɳɨɞɨ ɜɩɪɨɜɚɞɠɟɧɧɹ %,0 ɞɨɡɜɨɥɹɽ ɤɨɧɤɪɟɬɢɡɭɜɚɬɢ ɨɫɧɨɜɧɿ ɨɛɨɜ¶ɹɡɤɢ ɿ ɮɭɧɤɰɿʀ 
BIM-ɭɩɪɚɜɥɿɧɰɿɜ  ɋɩɢɫɨɤ ɨɛɨɜ¶ɹɡɤɿɜ %,0-ɦɟɧɟɞɠɟɪɚ ɜɚɪɿɸɽɬɶɫɹ ɜɿɞ ɨɪɝɚɧɿɡɚɰɿʀ 
ɮɚɣɥɭ  ɩɪɨɟɤɬɭ  ɞɨ  ɪɨɡɪɨɛɤɢ  ɡɚɝɚɥɶɧɨʀ  ɫɬɪɚɬɟɝɿʀ  ɦɨɞɟɥɸɜɚɧɧɹ  ɿ  ɧɚɜɱɚɧɧɹ 
ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɪɨɛɨɬɢ ɡ ɩɪɨɝɪɚɦɧɢɦ ɡɚɛɟɡɩɟɱɟɧɧɹɦ  ɜ ɹɤɨɦɭ ɫɬɜɨɪɸɽɬɶɫɹ ȼȱɆ-
ɩɪɨɟɤɬ. ȼ ɣɨɝɨ  ɤɨɦɩɟɬɟɧɰɿʀ  ɜɯɨɞɢɬɶ  ɜɟɥɢɤɢɣ  ɪɹɞ  ɡɚɯɨɞɿɜ  ɳɨɞɨ  ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɤɨɦɮɨɪɬɧɨʀ  ɬɚ  ɟɮɟɤɬɢɜɧɨʀ  ɪɨɛɨɬɢ  ɤɨɦɚɧɞɢ  ɮɚɯɿɜɰɿɜ  ɿ  ɩɿɞɪɨɡɞɿɥɿɜ   ȼɿɞ  %,0-
ɦɟɧɟɞɠɟɪɚ   ɚ  ɬɢɦ  ɛɿɥɶɲɟ  %,0-ɟɤɫɩɟɪɬɚ   ɽ  ɩɨɬɪɿɛɧɢɦ ɪɨɡɭɦɿɧɧɹ  ɥɨɝɿɤɢ  %,0-
ɩɪɨɝɪɚɦɢ  ɫɭɬɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɩɪɨɰɟɫɭ ɩɪɨɟɤɬɭɜɚɧɧɹ  ɚ ɬɚɤɨɠ ɞɨɫɬɚɬɧɿɣ ɞɨɫɜɿɞ  ɡ 
ɦɨɞɟɥɸɜɚɧɧɹ   ɳɨ  ɞɨɡɜɨɥɹɽ  ɩɪɢɣɦɚɬɢ  ɜ  ɩɪɨɰɟɫɿ  ɪɨɛɨɬɢ  ɨɩɬɢɦɚɥɶɧɿ  ɪɿɲɟɧɧɹ  
ɉɪɢ ɰɶɨɦɭ %,0-ɦɟɧɟɞɠɟɪ ɧɟ  ɚɛɫɬɪɚɤɬɧɚ  ɨɫɨɛɚ ɩɨ  ɤɟɪɿɜɧɢɰɬɜɭ  ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɬɟɯɧɨɥɨɝɿʀ  ɚ ɚɤɬɢɜɧɢɣ ɭɱɚɫɧɢɤ ɜɢɤɨɧɚɧɧɹ ɩɪɨɟɤɬɭ  
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Ɋɢɫ   ± ɋɯɟɦɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɪɢ ɩɟɪɟɯɨɞɿ ɡ &$' ɧɚ %,0 >9] 

 
ɉɪɨɫɬɟɠɢɬɢ  ɨɫɨɛɥɢɜɨɫɬɿ  ɜɡɚɽɦɨɞɿʀ  ɦɿɠ  ɭɱɚɫɧɢɤɚɦɢ  ɩɪɨɟɤɬɭ  ɦɨɠɧɚ  ɧɚ 

ɩɪɢɤɥɚɞɿ  ɭɦɨɜɧɨʀ  ɤɨɦɚɧɞɢ   ɳɨ  ɫɤɥɚɞɚɽɬɶɫɹ  ɡ  ɮɚɯɿɜɰɿɜ  ɜɢɳɨʀ   ɫɟɪɟɞɧɶɨʀ  ɬɚ 
ɧɢɠɧɶɨʀ ɤɜɚɥɿɮɿɤɚɰɿʀ:  

� BIM-ɟɤɫɩɟɪɬɚ ɦɟɧɟɞɠɟɪɚ  ± ɮɚɯɿɜɰɹ  ɡ  ɩɪɨɫɭɧɭɬɢɦɢ ɧɚɜɢɱɤɚɦɢ 
ɦɨɞɟɥɸɜɚɧɧɹ  ɦɟɧɟɞɠɦɟɧɬɭ ɩɪɨɟɤɬɧɨʀ ɫɩɪɚɜɢ ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ; 

� BIM-ɤɨɨɪɞɢɧɚɬɨɪɚ ɦɚɣɫɬɪɚ  ± ɮɚɯɿɜɰɹ  ɡ  ɫɟɪɟɞɧɿɦɢ ɧɚɜɢɱɤɚɦɢ 
ɦɨɞɟɥɸɜɚɧɧɹ  ɤɨɪɢɫɬɭɜɚɧɧɹ ɩɟɜɧɢɦ ɞɨɞɚɬɤɨɦ ȼȱɆ-ɩɪɨɟɤɬɭɜɚɧɧɹ; 

� BIM-ɤɨɪɢɫɬɭɜɚɱɚ ɦɨɞɟɥɥɟɪɚ ± ɮɚɯɿɜɰɹ ɡ ɩɨɱɚɬɤɨɜɢɦɢ ɧɚɜɢɱɤɚɦɢ.  
ɍ ɰɿɣ ɫɬɪɭɤɬɭɪɿ ɞɨɫɜɿɞɱɟɧɢɣ ɤɨɪɢɫɬɭɜɚɱ ɦɨɠɟ ɛɭɬɢ ɣ BIM-ɤɨɨɪɞɢɧɚɬɨɪɨɦ 

± ɮɚɯɿɜɰɟɦ   ɳɨ  ɜ  ɩɟɪɲɭ  ɱɟɪɝɭ  ɜɫɬɚɧɨɜɥɸɽ  ɡɚɜɞɚɧɧɹ  ɞɥɹ BIM-ɦɟɧɟɞɠɟɪɚ  
ɞɨɩɨɦɚɝɚɽ ɣɨɦɭ ɳɨɞɨ ɦɨɞɟɥɸɜɚɧɧɹ  ɿ ɜ ɞɪɭɝɭ ɱɟɪɝɭ ± ɤɨɧɫɭɥɶɬɭɽ ɤɨɪɢɫɬɭɜɚɱɿɜ ɡ 
ɫɟɪɟɞɧɿɦ  ɿ  ɩɨɱɚɬɤɨɜɢɦ  ɧɚɜɢɤɨɦ  ɦɨɞɟɥɸɜɚɧɧɹ   ɤɨɨɪɞɢɧɭɸɱɢ  ɪɨɛɨɬɭ 
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɿɜ ɩɨ ɪɨɡɪɨɛɰɿ ɩɪɨɟɤɬɭ   

Ɉɫɨɛɥɢɜɿɫɬɸ  ɩɨɥɨɠɟɧɧɹ  %,0-ɦɟɧɟɞɠɟɪɚ(-ɿɜ   ɜ  ɤɚɞɪɨɜɿɣ ɫɬɪɭɤɬɭɪɿ 
ɩɪɨɟɤɬɧɨʀ  ɨɪɝɚɧɿɡɚɰɿʀ  ɽ  ɬɟ   ɳɨ  ɜɨɧɢ  ɿɫɧɭɸɬɶ  ɧɿɛɢ  ɩɚɪɚɥɟɥɶɧɨ  ɡ  ɤɟɪɿɜɧɢɤɚɦɢ 
ɩɪɨɟɤɬɿɜ   ɚɥɟ  ɨɫɬɚɧɧɿɦ   ɩɪɢɪɨɞɧɨ   ɩɿɞɩɨɪɹɞɤɨɜɭɸɬɶɫɹ ɧɚ  ɜɿɞɩɨɜɿɞɧɢɯ  ɪɿɜɧɹɯ  
ɓɨɞɨ  ɜɤɚɡɚɧɨɝɨ  ɜɢɳɟ BIM-ɦɟɧɟɞɠɟɪ  ɩɨɜɢɧɟɧ  ɧɟ  ɩɪɨɫɬɨ  ɛɪɚɬɢ  ɭɱɚɫɬɶ  ɜ 
ɩɪɨɟɤɬɭɜɚɧɧɿ  ɚɥɟ ɜɦɿɬɢ ɪɨɛɢɬɢ ɜ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ ɦɨɞɟɥɸɜɚɧɧɿ ɩɪɚɤɬɢɱɧɨ ɜɫɟ, 
ɬɨɛɬɨ ɛɭɬɢ ɮɚɯɿɜɰɟɦ ɜɢɳɨʀ %,0-ɤɜɚɥɿɮɿɤɚɰɿʀ [8, 9, 15]. 

ɉɨɱɚɬɤɿɜɰɹɦ  ɤɨɪɢɫɬɭɜɚɱɚɦ  ɫɥɿɞ  ɡɨɫɟɪɟɞɢɬɢɫɹ  ɧɚ  ɨɮɨɪɦɥɟɧɧɿ  ɤɪɟɫɥɟɧɶ  
ɩɨɬɪɨɯɭ  ɨɫɜɨɸɸɱɢ  ɧɟɫɤɥɚɞɧɟ  ɦɨɞɟɥɸɜɚɧɧɹ   Ʉɨɪɢɫɬɭɜɚɱɿ  ɡ  ɫɟɪɟɞɧɿɦɢ 
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ɧɚɜɢɱɤɚɦɢ ɦɨɠɭɬɶ ɜɧɨɫɢɬɢ ɩɪɚɜɤɢ ɜ ɝɟɨɦɟɬɪɿɸ ɦɨɞɟɥɿ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ %,0-
ɦɟɧɟɞɠɟɪɚ  ȼ ɧɟɜɟɥɢɤɢɯ  ɤɨɦɩɚɧɿɹɯ  ɰɿ  ɪɨɥɿ  ɦɨɠɭɬɶ  ɨɛ¶ɽɞɧɭɜɚɬɢɫɹ   ɬɨɞɿ ɜɫɿ  ɰɿ 
ɮɭɧɤɰɿʀ ɜɢɤɨɧɭɽ ɨɞɧɚ ɥɸɞɢɧɚ.  

ɉɨ  ɫɭɬɿ  %,0-ɦɟɧɟɞɠɟɪ  ± ɰɟ Ƚȱɉ  ɜɧɭɬɪɿɲɧɿɯ  ɤɨɦɭɧɿɤɚɰɿɣ ɜɩɪɨɜɚɞɠɟɧɧɹ 
BIM-ɬɟɯɧɨɥɨɝɿʀ  ɜ  ɨɪɝɚɧɿɡɚɰɿʀ   ȼ  ɪɟɡɭɥɶɬɚɬɿ  ɭɫɩɿɲɧɨɝɨ  ɜɩɪɨɜɚɞɠɟɧɧɹ  %,0-
ɬɟɯɧɨɥɨɝɿʀ ɪɨɥɶ %,0-ɦɟɧɟɞɠɟɪɚ ɡɜɨɞɢɬɶɫɹ ɞɨ ɭɩɪɚɜɥɿɧɧɹ  ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɬɚ 
ɡɞɿɣɫɧɟɧɧɹ ɨɫɧɨɜɧɢɯ ɤɨɧɬɪɨɥɶɧɢɯ ɩɟɪɟɜɿɪɨɤ ɦɿɠ ɭɫɿɦɚ ɟɬɚɩɚɦɢ ɩɪɨɟɤɬɭ  %,0-
ɦɟɧɟɞɠɟɪ  ɡ  ɪɚɧɧɶɨʀ  ɫɬɚɞɿʀ  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɞɨ  ɡɚɜɟɪɲɟɧɧɹ  ɩɪɨɟɤɬɭ  ɩɟɪɟɜɿɪɹɽ ɜɫɿ 
ɫɬɚɞɿʀ  ɜɢɞɚɱɿ  ɤɨɧɬɪɨɥɶɧɢɯ  ɟɬɚɩɿɜ ɩɪɨɟɤɬɭ   ȼɿɧ  ɪɨɛɢɬɶ  ɧɚɥɚɲɬɭɜɚɧɧɹ ɡɪɚɡɤɿɜ 
ɞɨɤɭɦɟɧɬɿɜ ɞɥɹ ɭɱɚɫɧɢɤɿɜ ɩɪɨɟɤɬɭ ɿ  ɬɚɤɢɦ ɱɢɧɨɦ ɫɬɜɨɪɸɽ  ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ  ɳɨ 
ɞɨɡɜɨɥɹɽ ɿɧɬɟɝɪɭɜɚɬɢ %,0 ɜ ɩɨɜɫɹɤɞɟɧɧɿ ɪɨɛɨɱɿ ɩɪɨɰɟɫɢ [9, 15, 17].  

ɇɚɫɚɦɩɟɪɟɞ ȼȱɆ-ɟɤɫɩɟɪɬ ɦɟɧɟɞɠɟɪ ɜɢɤɨɧɭɽ  Ɋɢɫ     
� ɩɿɞɬɪɢɦɤɭ BIM-ɬɟɯɧɨɥɨɝɿʀ ɜ ɚɤɬɭɚɥɶɧɨɦɭ ɫɬɚɧɿ, ɡɚɛɟɡɩɟɱɭɽ ɜɩɪɨɜɚɞɠɟɧɧɹ 

ɧɨɜɿɬɧɿɯ  ɬɟɯɧɨɥɨɝɿɱɧɢɯ  ɞɨɫɹɝɧɟɧɶ  ɜ  ɰɿɣ  ɨɛɥɚɫɬɿ   ɜɿɞɫɬɟɠɟɧɧɹ  ɨɧɨɜɥɟɧɶ 
ɩɪɨɝɪɚɦɢ  ɜɢɜɱɟɧɧɹ  ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɢɯ  ɡɚɫɨɛɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ  ɭɞɨɫɤɨɧɚɥɸɽ 
ɪɨɛɨɬɭ ɧɚɞ ɩɪɨɟɤɬɨɦ  

� ɤɨɧɬɪɨɥɶ ɪɿɜɧɹ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɚɯɿɜɰɹɦɢ ɧɨɜɨʀ ɬɟɯɧɨɥɨɝɿʀ  
ɨɛɦɿɧ  ɞɨɫɜɿɞɨɦ  ɦɿɠ  ɮɚɯɿɜɰɹɦɢ  ɤɨɦɩɚɧɿʀ  ɿ  ɟɤɫɩɟɪɬɚɦɢ  ɩɨ  %,0   ɞɥɹ  ɩɨɲɭɤɭ  ɿ 
ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɪɿɲɟɧɶ ɬɚ ɿɧɧɨɜɚɰɿɣɧɢɯ ɿɞɟɣ   

� ɜɜɟɞɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿɸ ɤɨɦɩɚɧɿʀ ɧɨɜɢɯ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ  
� ɤɨɨɪɞɢɧɚɰɿɸ  ɦɿɠ  ɫɩɿɜɪɨɛɿɬɧɢɤɚɦɢ  ɿ  ɡɚɥɭɱɟɧɢɦɢ  ɮɚɯɿɜɰɹɦɢ   ɳɨɞɨ 

ɡɞɿɣɫɧɟɧɧɹ ɩɿɞɬɪɢɦɤɢ %,0-ɩɪɨɰɟɫɿɜ  %,0-ɤɨɨɪɞɢɧɚɬɨɪ ɦɚɣɫɬɟɪ ; 
� ɪɨɡɩɨɞɿɥ  ɡɚɜɞɚɧɶ  ɿ  ɡɦɿɧɚ  ɪɨɥɟɣ ɦɿɠ ɭɱɚɫɧɢɤɚɦɢ  ɩɪɨɟɤɬɭ   ɡ  ɭɪɚɯɭɜɚɧɧɹɦ 

ɫɢɥɶɧɢɯ ɿ ɫɥɚɛɤɢɯ ɫɬɨɪɿɧ ɤɨɠɧɨɝɨ ɮɚɯɿɜɰɹ   
� ɜɢɡɧɚɱɟɧɧɹ ɦɟɬɢ ɿ ɫɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ %,0 ɤɨɦɩɚɧɿʀ  
� ɪɨɡɪɨɛɤɭ ɬɢɩɨɜɢɯ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ ɿ %,0-ɫɬɚɧɞɚɪɬɿɜ ɩɿɞɩɪɢɽɦɫɬɜɚ  
� ɨɪɝɚɧɿɡɚɰɿɸ ɩɪɨɝɪɚɦɢ ɧɚɜɱɚɧɧɹ ɿ ɩɿɞɜɢɳɟɧɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ  
� ɤɟɪɿɜɧɢɰɬɜɨ ɫɢɫɬɟɦɧɢɦɢ ɿ ɬɟɯɧɿɱɧɢɦɢ ɫɥɭɠɛɚɦɢ  
� ɤɨɨɪɞɢɧɚɰɿɸ ɡɚɥɭɱɟɧɢɯ ɫɭɦɿɠɧɢɯ ɿ ɤɨɧɫɚɥɬɢɧɝɨɜɢɯ ɤɨɦɩɚɧɿɣ  
� ɩɨɜɧɢɣ ɫɭɩɪɨɜɿɞ ɩɪɨɟɤɬɭ ɿ ɤɨɧɬɪɨɥɶ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ  ɚɧɚɥɿɡ ɿ ɩɟɪɟɜɿɪɤɚ. 
BIM-ɤɨɨɪɞɢɧɚɬɨɪ ɦɚɣɫɬɟɪ  ± ɨɪɝɚɧɿɡɨɜɭɽ  ɬɟɯɧɿɱɧɨ  ɿ  ɩɨɝɨɞɠɭɽ  ɫɩɿɥɶɧɭ 

ɪɨɛɨɬɭ  ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɿɜ  ɩɪɢ  ɛɟɡɩɨɫɟɪɟɞɧɿɣ  ɪɟɚɥɿɡɚɰɿʀ  ɩɪɨɟɤɬɿɜ  ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ %,0  ȼ ɬɨɦɭ ɱɢɫɥɿ  Ɋɢɫ   : 

� ɡɚɛɟɡɩɟɱɭɽ  ɤɨɨɪɞɢɧɚɰɿɸ  ɪɨɛɨɬɢ  ɜɢɤɨɧɚɜɰɿɜ  ɧɚɞ  ɩɪɨɟɤɬɨɦ  ɡɚ 
ɡɚɬɜɟɪɞɠɟɧɢɦɢ  ɩɪɚɜɢɥɚɦɢ  %,0-ɫɬɚɧɞɚɪɬɭ  ɿ  ɤɨɧɫɭɥɶɬɭɽ  ɡ  ɩɢɬɚɧɶ  %,0-
ɫɬɚɧɞɚɪɬɿɜ ɤɨɦɩɚɧɿʀ  

� ɡɛɢɪɚɽ  ɡɜɟɞɟɧɭ  %,0-ɦɨɞɟɥɶ  ɩɪɨɟɤɬɨɜɚɧɨɝɨ  ɨɛ¶ɽɤɬɚ   ɜɿɞɩɨɜɿɞɚɽ  ɡɚ 
ɰɿɥɿɫɧɿɫɬɶ ɿ ɤɨɪɟɤɬɧɿɫɬɶ  '-ɞɚɧɢɯ ɩɪɨɟɤɬɭ  ɩɟɪɟɜɿɪɤɭ ɿ ɡɜɿɬ ɩɨ ɤɨɥɿɡɿɹɦ   ɫɬɟɠɢɬɶ 
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ɡɚ  ɨɩɬɢɦɿɡɚɰɿɽɸ  ɪɨɡɦɿɪɭ  ɮɚɣɥɭ  ɩɪɨɟɤɬɭ   ɜɢɞɚɥɟɧɧɹ  ɧɟɜɢɤɨɪɢɫɬɚɧɨɝɨ   ɩɨɞɿɥ 
ɮɚɣɥɭ ɧɚ ɩɨɜ¶ɹɡɚɧɿ ɱɚɫɬɢɧɢ ɿ ɬ  ɩ    

� ɜɿɞɫɬɟɠɭɽ  ɪɿɜɧɨɦɿɪɧɭ  ɞɟɬɚɥɿɡɚɰɿɸ  ɦɨɞɟɥɿ   ɧɚɩɨɜɧɟɧɧɹ  ɦɨɞɟɥɿ 
ɿɧɮɨɪɦɚɰɿɽɸ   ɚɤɭɪɚɬɧɿɫɬɶ ɪɨɛɨɬɢ ɜ ɧɿɣ  ɡɚɯɨɞɢ ɳɨɞɨ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 
ɜ ɦɨɞɟɥɿ   

� ɡɚɛɟɡɩɟɱɭɽ  ɛɟɡɩɟɪɟɛɿɣɧɢɣ  ɨɛɦɿɧ  ɞɚɧɢɦɢ  ɿ  ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ 
ɤɨɦɭɧɿɤɚɰɿʀ   ɤɨɧɬɪɨɥɶ  ɱɚɫɬɨɬɢ  ɫɢɧɯɪɨɧɿɡɚɰɿʀ   ɨɧɨɜɥɟɧɧɹ   ɫɬɜɨɪɟɧɧɹ  ɧɨɜɢɯ 
ɥɨɤɚɥɶɧɢɯ ɤɨɩɿɣ  ɦɿɫɰɟ ɡɛɟɪɿɝɚɧɧɹ ɿ ɬ  ɩ    

� ɮɨɪɦɭɽ  ɡɚɹɜɤɢ  ɿ  ɪɟɚɥɿɡɭɽ  ɪɨɡɪɨɛɤɭ  %,0-ɤɨɧɬɟɧɬɭ   ɧɟɨɛɯɿɞɧɢɯ 
ɤɨɦɩɨɧɟɧɬɿɜ ɦɨɞɟɥɿ  ɜ ɯɨɞɿ ɩɪɨɟɤɬɭ  

� ɜɢɞɚɽ  ɩɪɨɟɤɬɧɿ  ɡɚɜɞɚɧɧɹ  ɫɭɦɿɠɧɢɦ ɫɩɟɰɿɚɥɿɫɬɚɦ ɡɚ  ɡɚɬɜɟɪɞɠɟɧɢɦɢ 
ɩɪɚɜɢɥɚɦɢ ɿ ɫɬɚɧɞɚɪɬɚɦɢ; 

� ɧɚɜɱɚɽ ɩɪɢɣɨɦɚɦ ɪɨɛɨɬɢ ɿ ɧɚɞɚɽ ɞɨɩɨɦɨɝɭ ɪɹɞɨɜɢɦ ɤɨɪɢɫɬɭɜɚɱɚɦ ɧɚ ɜɫɿɯ 
ɟɬɚɩɚɯ  ɬɚ  ɡɞɿɣɫɧɸɽ  ɪɿɲɟɧɧɹ  ɬɟɯɧɿɱɧɢɯ  ɩɪɨɛɥɟɦ   ɧɚɥɚɲɬɭɜɚɧɧɹ ɩɪɨɝɪɚɦɢ  ɞɥɹ 
ɤɨɠɧɨɝɨ  ɤɨɪɢɫɬɭɜɚɱɚ, ɩɿɞɤɥɸɱɟɧɧɹ ɞɨ ɞɨɞɚɬɤɨɜɢɯ  ɛɿɛɥɿɨɬɟɤ  ɨɛ¶ɽɤɬɿɜ   ɬɟɤɫɬɭɪ  
ɪɨɡɲɢɪɟɧɶ ɬɚ ɿɧ.); 

� ɛɟɪɟ ɭɱɚɫɬɶ ɭ ɮɨɪɦɭɜɚɧɧɿ  ɫɬɚɧɞɚɪɬɿɜ ɤɨɦɩɚɧɿʀ  ɿ  ɤɨɧɬɪɨɥɸɽ  ʀɯ ɜɢɤɨɧɚɧɧɹ 
 ɩɿɞɬɪɢɦɭɽ  ɤɨɪɩɨɪɚɬɢɜɧɭ  ɛɿɛɥɿɨɬɟɤɭ   ɪɟɝɥɚɦɟɧɬɿɜ   ɞɨɩɨɜɧɟɧɶ   ɫɟɪɟɞɨɜɢɳɚ 
ɡɚɝɚɥɶɧɢɯ ɞɚɧɢɯ  ɲɚɛɥɨɧɿɜ . 

BIM-ɤɨɪɢɫɬɭɜɚɱ ɦɨɞɟɥɥɟɪ ± ɡɞɿɣɫɧɸɽ  ɤɜɚɥɿɮɿɤɨɜɚɧɟ  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɿ 
ɬɟɯɧɿɱɧɭ ɩɿɞɬɪɢɦɤɭ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ %,0  Ɋɢɫ     

� ɫɬɜɨɪɸɽ %,0 ɤɨɧɬɟɧɬ  ɝɪɭɩɢ ɤɚɬɚɥɨɝɿɜ ɬɚ ɿɧɲɿ ɛɿɛɥɿɨɬɟɱɧɿ ɟɥɟɦɟɧɬɢ  
� ɩɿɞɬɪɢɦɭɽ  ɤɨɪɩɨɪɚɬɢɜɧɭ  ɛɿɛɥɿɨɬɟɤɭ   ɞɨɤɭɦɟɧɬɭɽ  ɬɚ  ɫɬɜɨɪɸɽ  ɩɪɢɤɥɚɞɢ 

ɜɢɤɨɪɢɫɬɚɧɧɹ  
� ɧɚɞɚɽ ɩɿɞɬɪɢɦɤɭ ɿɧɲɢɦ ɤɨɪɢɫɬɭɜɚɱɚɦ  
� ɩɪɚɰɸɽ  ɧɚɞ  ɟɥɟɦɟɧɬɚɦɢ  ɦɨɞɟɥɿ   ɫɤɥɚɞɨɜɢɦɢ  ɩɪɨɟɤɬɭ  ɬɚ  ɜɢɩɭɫɤɚɽ 

ɞɨɤɭɦɟɧɬɚɰɿɸ. 
Ɉɱɿɤɭɜɚɧɧɹ  ɩɨɫɬɭɩɨɜɨɝɨ  ɡɪɨɫɬɚɧɧɹ  ɫɜɨɝɨ  ɮɚɯɿɜɰɹ  ɞɨ  ɜɢɳɨɝɨ  ɪɿɜɧɹ 

ɤɜɚɥɿɮɿɤɚɰɿʀ   ɨɬɪɢɦɚɧɧɹ  ɞɨɫɜɿɞɭ   ɧɟɨɛɯɿɞɧɨɝɨ  ɞɥɹ  ɜɢɪɿɲɟɧɧɹ  ɜɫɿɯ 
ɤɨɨɪɞɢɧɚɰɿɣɧɢɯ  ɿ  ɫɬɪɚɬɟɝɿɱɧɢɯ  ɰɿɥɟɣ  %,0  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɜ  ɤɨɦɩɚɧɿʀ   ɛɚɱɢɬɶɫɹ 
ɬɪɢɜɚɥɢɦ ɿ  ɦɚɥɨɟɮɟɤɬɢɜɧɢɦ   Ɍɚɤɚ  ɫɢɬɭɚɰɿɹ  ɿɧɿɰɿɸɜɚɥɚ  ɩɨɹɜɭ  ɪɿɡɧɢɯ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ  ɤɭɪɫɿɜ  ɬɚ  ɬɪɟɧɿɧɝɿɜ  ɞɥɹ  ©ɜɢɯɨɜɚɧɧɹª  ɿ  ɿɧɬɟɝɪɚɰɿʀ  ɩɪɨɮɟɫɿɣɧɢɯ 
BIM-ɭɩɪɚɜɥɿɧɰɿɜ ɩɪɨɟɤɬɧɨʀ ɫɩɪɚɜɢ  

Ɂ  ɤɨɠɧɢɦ  ɪɨɤɨɦ  ɡɦɿɰɧɸɽɬɶɫɹ  ɧɚɜɱɚɥɶɧɢɣ  ɪɟɫɭɪɫ  ɳɨɞɨ  ɨɫɜɨɽɧɧɹ 
AUTODESK (Revit, Navisworks, Autocad, Civil 3D, Advance Steel, Dynamo, 
BIM360) [3@   ɚ  ɬɚɤɨɠ  NEMETSCHEK (Allplan [4], Vectorworks, GRAPHISOFT 
[7] ± ARCHICAD, BIMcloud ± Teamwork for Architects, BIMx), Tekla [6], 
nanoCAD, Model Studio CS   ɋɦɟɬɚ  Wizard, BIM Wizard, 5D ɋɦɟɬɚ   ABC, 
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VitroCAD, MS Project, Power %,  ɬɚ  ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ   ɧɟɨɛɯɿɞɧɢɯ  ɞɥɹ  %,0-
ɮɚɯɿɜɰɹ. 
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         ɏ ɏ ɏ ɏ 

Ɋɢɫ   Ɋɨɥɿ ɬɚ ɡɚɞɚɱɿ %,0-ɪɨɡɪɨɛɧɢɤɿɜ ɩɪɨɟɤɬɧɢɯ ɦɨɞɟɥɟɣ 

 
ɉɪɨɜɿɞɧɿ  ȼɇɁ  ɍɤɪɚʀɧɢ  ɨɫɜɨɸɸɬɶ  ɧɚɜɱɚɧɧɹ  ɬɟɯɧɨɥɨɝɿɣ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ 

ɦɨɞɟɥɸɜɚɧɧɹ  ɏɨɱɚ ɧɚ ɩɪɚɤɬɢɰɿ ɧɚɜɱɚɧɧɹ ɱɚɫɬɨ ɡɜɨɞɢɬɶɫɹ ɥɢɲɟ ɞɨ ɨɜɨɥɨɞɿɧɧɹ 
ɨɫɧɨɜɧɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɦɢ ɦɨɞɟɥɸɜɚɧɧɹ  ɬɚ  ɩɿɞɝɨɬɨɜɤɢ  ɧɚɣɩɪɨɫɬɿɲɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ   Ɍɨɦɭ  ɜ  ɛɿɥɶɲɨɫɬɿ  ɜɢɩɚɞɤɿɜ  ɫɬɭɞɟɧɬɢ  ɨɬɪɢɦɭɸɬɶ  ɥɢɲɟ  ɛɚɡɨɜɿ 
ɧɚɜɢɱɤɢ   ɪɨɡɪɨɛɥɹɸɬɶ  ɚɪɯɿɬɟɤɬɭɪɧɭ  ɦɨɞɟɥɶ  ɛɟɡ  ɫɢɫɬɟɦɧɨɝɨ  ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ 
ɧɚɩɨɜɧɟɧɧɹ  ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɫɭɪɫɿɜ ɜɡɚɽɦɨɞɿʀ ɜ %,0-ɫɟɪɟɞɨɜɢɳɿ  Ɍɚɤɨɠ ɧɟ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɬɟɦɢ ɩɟɪɟɜɿɪɤɢ ɹɤɨɫɬɿ ɩɪɨɟɤɬɭ ɿ ɜɡɚɽɦɧɨʀ ɩɟɪɟɞɚɱɿ ɞɚɧɢɯ  

Ɏɚɯɿɜɰɿ  ɡ  ɬɚɤɢɦɢ  ɡɧɚɧɧɹɦɢ  ɡɦɨɠɭɬɶ  ɩɿɞɤɥɸɱɢɬɢɫɹ  ɞɨ  ɩɪɨɰɟɫɭ 
ɩɪɨɟɤɬɭɜɚɧɧɹ   ɚɥɟ  ɧɟ  ɡɦɨɠɭɬɶ  ɧɢɦ  ɭɩɪɚɜɥɹɬɢ  ɚɛɨ  ɞɨɩɨɦɚɝɚɬɢ  ɤɨɥɟɝɚɦ   Ⱦɥɹ 
ɮɨɪɦɭɜɚɧɧɹ  ɮɚɯɿɜɰɿɜ  ɜɢɳɨʀ  ɥɚɧɤɢ  ɩɨɬɪɿɛɧɟ  ɡɚɥɭɱɟɧɧɹ  ɞɨɫɜɿɞɱɟɧɢɯ 
ɩɪɨɮɟɫɿɨɧɚɥɿɜ  ɡ  ɪɟɚɥɶɧɨɝɨ  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɿ  ɮɨɪɦɭɜɚɧɧɹ  ɩɨɝɥɢɛɥɟɧɨɝɨ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɤɭɪɫɭ ɧɚɜɱɚɧɧɹ  ɳɨ ɜɢɣɞɟ ɡɚ ɪɚɦɤɢ ɧɟ ɬɿɥɶɤɢ ɚɪɯɿɬɟɤɬɭɪɧɨʀ ɬɚ 
ɛɭɞɿɜɟɥɶɧɨʀ  ɫɩɟɰɿɚɥɿɡɚɰɿʀ. Ʌɢɲɟ  ɞɨɫɜɿɞɱɟɧɿ   ɳɨ  ɤɨɪɢɫɬɭɸɬɶɫɹ ɚɜɬɨɪɢɬɟɬɨɦ, 
ɲɤɨɥɢ  ɩɿɞɝɨɬɨɜɤɢ  ɩɨɞɿɛɧɢɯ  ɮɚɯɿɜɰɿɜ  ɫɬɚɧɭɬɶ  ɝɨɥɨɜɧɢɦɢ  ɝɪɚɜɰɹɦɢ  ɜ 
ɭɞɨɫɤɨɧɚɥɟɧɧɿ  ɨɫɜɿɬɢ  ɿ  ɩɿɞɜɢɳɟɧɧɹ  ɤɜɚɥɿɮɿɤɚɰɿʀ  ɭɱɚɫɧɢɤɿɜ  ɿɧɮɨɪɦɚɰɿɣɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɩɪɨɟɤɬɭɜɚɧɧɹ   

Ɍɪɢɜɚɥɿɫɬɶ  ɤɭɪɫɭ  ɩɿɞɝɨɬɨɜɤɢ  %,0-ɭɩɪɚɜɥɿɧɰɹ  ɦɨɠɟ  ɞɟɳɨ  ɤɨɥɢɜɚɬɢɫɹ  ɿ 
ɩɪɨɯɨɞɢɬɢ  ɡɚ  ɫɤɨɪɨɱɟɧɨɸ  ɚɛɨ  ɪɨɡɲɢɪɟɧɨɸ  ɩɪɨɝɪɚɦɨɸ   Ɉɛɫɹɝ  ɡɚɥɟɠɢɬɶ  ɜɿɞ 
ɞɨɫɜɿɞɭ  ɿ  ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ  %,0-ɮɚɯɿɜɰɹ   Ⱥɥɟ   ɨɛɨɜ¶ɹɡɤɨɜɨɸ  ɭɦɨɜɨɸ  ɫɬɚɽ 
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ɜɨɥɨɞɿɧɧɹ ɪɿɡɧɢɦɢ ɉɈ ɚ  ɝɨɥɨɜɧɟ  ɨɫɧɨɜɧɢɦ %,0-ɞɨɞɚɬɤɨɦ: ArchiCAD, AllPlan 
ɚɛɨ  5HYLW   Ɍɨɦɭ ɡɚɝɚɥɶɧɢɣ ɤɭɪɫ  ɩɨɜɢɧɟɧ  ɛɭɬɢ  ɜɢɞɿɥɟɧɢɣ  ɧɚ  ɫɬɚɪɲɢɯ  ɤɭɪɫɚɯ 
ɩɪɨɮɿɥɶɧɨɝɨ  ɭɧɿɜɟɪɫɢɬɟɬɭ  ɭ ɜɢɝɥɹɞɿ  ɨɤɪɟɦɨɝɨ ɞɥɹ  ɜɫɿɯ  ɫɩɟɰɿɚɥɿɡɚɰɿɣ  ɱɢ ɤɭɪɫɿɜ 
ɩɿɞɜɢɳɟɧɧɹ  ɤɜɚɥɿɮɿɤɚɰɿʀ   ɚɛɨ  ɿɧɲɢɯ  ɬɪɟɧɿɧɝɚɯ  ɜ  ɥɿɰɟɧɡɨɜɚɧɢɯ  ɧɚɜɱɚɥɶɧɢɯ 
ɰɟɧɬɪɚɯ ɞɥɹ ɤɟɪɿɜɧɢɯ ɨɫɿɛ Ⱥȿɋ ɤɨɦɩɚɧɿɣ  

ɋɥɿɞ  ɡɚɡɧɚɱɢɬɢ   ɳɨ  ɜ  ɩɿɞɝɨɬɨɜɤɭ  ɩɨɜɢɧɧɿ  ɛɭɬɢ  ɡɚɥɭɱɟɧɿ  ɚɪɯɿɬɟɤɬɨɪɢ  
ɤɨɧɫɬɪɭɤɬɨɪɢ  ɿɧɠɟɧɟɪɢ ɬɚ ɿɧ  ɮɚɯɿɜɰɿ  ɹɤɿ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɩɪɨɰɟɫɿ ɚɪɯɿɬɟɤɬɭɪɧɨ-
ɛɭɞɿɜɟɥɶɧɨɝɨ  ɩɪɨɟɤɬɭɜɚɧɧɹ   ɭɩɪɚɜɥɿɧɧɹ  ɛɭɞɿɜɧɢɰɬɜɨɦ  ɿ  ɟɤɫɩɥɭɚɬɚɰɿʀ  ɨɛ¶ɽɤɬɿɜ  
ɑɢɫɟɥɶɧɿɫɬɶ  ɧɚɜɱɚɥɶɧɨʀ  ɝɪɭɩɢ  ɧɟ  ɩɨɜɢɧɧɚ  ɩɟɪɟɜɢɳɭɜɚɬɢ    -    ɱɨɥɨɜɿɤ  
ɉɿɞɬɜɟɪɞɠɟɧɧɹɦ  ɨɫɜɿɬɧɶɨɝɨ   ɤɜɚɥɿɮɿɤɚɰɿɣɧɨɝɨ   %,0-ɪɿɜɧɹ  ɩɿɞɝɨɬɨɜɤɢ  ɛɭɞɟ 
ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɫɟɪɬɢɮɿɤɚɬ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɩɪɨɯɨɞɠɟɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ 
ɤɭɪɫɿɜ ɭ ȼɇɁ ɬɚ ɿɧɲɢɯ ɧɚɜɱɚɥɶɧɢɯ ɰɟɧɬɪɿɜ [12, 15, 16]. 

Ʉɪɿɦ  ɬɨɝɨ  ɩɨɫɬɚɽ  ɩɪɨɛɥɟɦɚ  ɩɟɪɟɨɫɦɢɫɥɟɧɧɹ  ɫɬɚɞɿɣɧɨɫɬɿ  ɬɚ  ɩɪɢɧɰɢɩɭ 
ɜɢɤɨɧɚɧɧɹ  ɩɪɨɟɤɬɿɜ   ɜɜɟɞɟɧɧɹ  ɧɨɜɢɯ  ɥɚɧɨɤ  ɩɨɝɨɞɠɟɧɧɹ  ɩɪɨɟɤɬɭ  ɡ 
ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɢɦɢ  ɭɫɬɚɧɨɜɚɦɢ  ɡɚ  ɡɚɬɜɟɪɞɠɟɧɧɹɦ  ɩɪɨɟɤɬɧɨ-ɞɨɡɜɿɥɶɧɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ   Ȼɚɡɚ  ɫɬɜɨɪɟɧɧɹ  ɜɚɪɿɚɧɬɿɜ  ɲɥɹɯɿɜ  ɜɢɤɨɧɚɧɧɹ  ɩɪɨɟɤɬɭ  ɦɨɠɟ  ɛɭɬɢ 
ɨɪɝɚɧɿɡɨɜɚɧɚ ɚɥɝɨɪɢɬɦɿɱɧɢɦ ɱɢɧɨɦ ɬɚ ɧɟ ɦɚɬɢ ɫɬɚɥɨʀ   ɡɚɬɜɟɪɞɠɟɧɨʀ  ɮɨɪɦɢ ɱɢ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ   Ɍɚɤɿ  ɦɟɬɨɞɢ  ɜɠɟ  ɿɫɧɭɸɬɶ  ɬɚ  ɛɚɡɭɸɬɶɫɹ  ɧɚ  ©ɋɚɦɨɨɪɝɚɧɿɡɨɜɚɧɿɣ 
ɤɚɪɬɿ  Ʉɨɯɨɧɟɧɚª   ɚɧɝɥ   6HOI-organizing map ± SOM) ± ɧɟɣɪɨɧɧɚ  ɦɟɪɟɠɚ  ɡ 
ɧɚɜɱɚɧɧɹɦ  ɛɟɡ  ɜɱɢɬɟɥɹ   ɚɥɟ  ɜ  ɛɭɞɿɜɟɥɶɧɿɣ  ɝɚɥɭɡɿ  ɳɟ  ɬɿɥɶɤɢ  ɡɚɩɨɱɚɬɤɨɜɭɸɬɶɫɹ 
ɡɚɜɞɹɤɢ ȼȱɆ-ɬɟɯɧɨɥɨɝɿʀ  

Ɉɫɬɚɧɧɿ  ɞɨɫɥɿɞɠɟɧɧɹ  ɩɿɞɤɪɟɫɥɸɸɬɶ  ɚɤɬɭɚɥɶɧɿɫɬɶ  ɡɦɿɧɢ  ɩɪɢɧɰɢɩɭ 
ɚɪɯɿɬɟɤɬɭɪɧɨ-ɛɭɞɿɜɟɥɶɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ [13]  ɫɬɜɨɪɟɧɧɹ ɠɭɪɧɚɥɭ %,0-ɩɪɨɟɤɬɭ  
Ɉɫɤɿɥɶɤɢ  ɪɨɡɪɨɛɤɚ  ɦɨɞɟɥɿ  ɧɟ  ɽ  ɞɟɬɟɪɦɿɧɨɜɚɧɢɦ  ɿ  ɫɭɛ¶ɽɤɬɢɜɧɢɦ  ɩɪɢɧɰɢɩɨɦ  
ɧɨɜɢɦ  ɚɥɝɨɪɢɬɦɨɦ  ɡ  ɟɮɟɤɬɢɜɧɨɸ  ɧɟɱɿɬɤɨɸ ɦɟɪɟɠɟɜɨɸ ɤɥɚɫɬɟɪɢɡɚɰɿɽɸ  ɡɚ 
ɦɟɬɨɞɨɦ Ʉɨɯɨɧɟɧɚ   ().&1   ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ  ɞɥɹ  ɫɬɜɨɪɟɧɧɹ  ɿɧɮɨɪɦɚɬɢɜɧɢɯ 
ɤɥɚɫɬɟɪɿɜ ɪɿɡɧɢɯ ɮɭɧɤɰɿɣ  ɇɚɞɚɥɿ ɚɥɝɨɪɢɬɦ ɤɥɚɫɬɟɪɢɡɚɰɿʀ ().&1 ɜɢɤɨɧɭɽɬɶɫɹ ɜ 
ɧɚɛɨɪɚɯ ɞɚɧɢɯ ɧɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨɦɭ ɬɚ ɤɨɦɚɧɞɧɨɦɭ ɪɿɜɧɹɯ [19]. 

ȼɢɫɧɨɜɤɢ. Ɍɚɤɢɦ  ɱɢɧɨɦ ɦɨɠɧɚ  ɤɨɧɫɬɚɬɭɜɚɬɢ  ɞɨɰɿɥɶɧɿɫɬɶ  ɩɨɞɚɥɶɲɨɝɨ 
ɪɨɡɲɢɪɟɧɧɹ  ɿ  ɩɨɝɥɢɛɥɟɧɧɹ  ɩɪɚɤɬɢɤɢ  %,0-ɩɪɨɟɤɬɭɜɚɧɧɹ   ɩɨɜɫɸɞɧɢɣ ɪɨɡɜɢɬɨɤ 
ɧɚɜɱɚɥɶɧɢɯ ɰɟɧɬɪɿɜ  ɡ ɤɭɪɫɚɦɢ BIM-ɭɩɪɚɜɥɿɧɰɿɜ ɜ ɍɤɪɚʀɧɿ  ɳɨ   ɛɚɡɭɜɚɬɢɦɟɬɶɫɹ 
ɧɚ  ɩɪɨɝɪɚɦɿ  ɧɚɜɱɚɧɧɹ  ȼɇɁ   ȼɢɫɨɤɚ  ɚɤɬɭɚɥɶɧɿɫɬɶ  ɜɿɞɤɪɢɬɬɹ  ɫɩɟɰɿɚɥɿɡɚɰɿʀ  %,0-
ɦɟɧɟɞɠɟɪ  ɜ  ɩɪɨɮɿɥɶɧɢɯ  ɭɧɿɜɟɪɫɢɬɟɬɚɯ   ɡɨɤɪɟɦɚ  ɄɇɍȻȺ   ɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ 
ɜɤɥɸɱɟɧɧɹɦ ɞɚɧɢɯ ɧɚɩɪɹɦɤɿɜ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɭɫɿɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ  
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Ⱥɧɧɨɬɚɰɢɹ 

Ʌɟɜɱɟɧɤɨ Ⱥɥɟɤɫɟɣ ȼɢɤɬɨɪɨɜɢɱ  ɤɚɧɞɢɞɚɬ ɚɪɯɢɬɟɤɬɭɪɵ  ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ  ɬɟɯɧɨɥɨɝɢɣ  ɜ  ɚɪɯɢɬɟɤɬɭɪɟ   Ʉɢɟɜɫɤɢɣ  ɧɚɰɢɨɧɚɥɶɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɢ  ɚɪɯɢɬɟɤɬɭɪɵ; Ɇɢɯɚɣɥɟɧɤɨ  Ⱥɧɞɪɟɣ 
ȼɫɟɜɨɥɨɞɨɜɢɱ  ɤɚɧɞɢɞɚɬ  ɚɪɯɢɬɟɤɬɭɪɵ   ɞɨɰɟɧɬ  ɤɚɮɟɞɪɵ  ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɚɪɯɢɬɟɤɬɭɪɟ  Ʉɢɟɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɚɪɯɢɬɟɤɬɭɪɵ. 

ȼȱɆ ɤɚɞɪɵ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨ ɷɤɫɩɟɪɬɨɜ. 
ȼ  ɫɬɚɬɶɟ  ɨɫɜɟɳɚɟɬɫɹ  ɜɚɠɧɨɫɬɶ  ɢ  ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ  ɞɥɹ  ɍɤɪɚɢɧɵ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ  ɜɧɟɞɪɟɧɢɹ  %,0-ɬɟɯɧɨɥɨɝɢɣ  ɜ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ  ɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ  
ɉɨɞɱɺɪɤɢɜɚɟɬɫɹ  ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ  ©%,0-ɫɬɚɧɞɚɪɬɚª  ɞɥɹ  ɫɨɜɪɟɦɟɧɧɵɯ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ  ɛɸɪɨ  ɢ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɤɨɦɩɚɧɢɣ  ɜɨ  ɜɫɟɦ  ɦɢɪɟ  ɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ   

Ɉɬɦɟɱɚɟɬɫɹ  ɜɧɟɞɪɟɧɢɟ  ɜ  ɩɪɨɟɤɬɧɵɯ  ɨɪɝɚɧɢɡɚɰɢɹɯ  ɢɧɧɨɜɚɰɢɨɧɧɨɣ  %,0-
ɬɟɯɧɨɥɨɝɢɢ  ɢ  ɩɨɹɜɥɟɧɢɟ  ɧɨɜɵɯ  ɪɨɥɟɣ  ɢɡ  ɫɩɟɰɢɚɥɢɫɬɨɜ  ɜɵɫɲɟɣ   ɫɪɟɞɧɟɣ  ɢ 
ɧɢɠɧɟɣ  ɤɜɚɥɢɮɢɤɚɰɢɢ   %,0-ɦɟɧɟɞɠɟɪ   %,0-ɤɨɨɪɞɢɧɚɬɨɪ   %,0-ɩɨɥɶɡɨɜɚɬɟɥɶ  
ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɟɪɚɪɯɢɹ ɨɫɧɨɜɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ  ɢ ɮɭɧɤɰɢɣ %,0-
ɭɩɪɚɜɥɟɧɰɟɜ   ɉɪɢ  ɷɬɨɦ  ɨɬɦɟɱɚɟɬɫɹ  ɧɟɯɜɚɬɤɚ  ɤɚɞɪɨɜ  ɜ  ɍɤɪɚɢɧɟ  ɫ  ɝɥɭɛɨɤɢɦ 
ɡɧɚɧɢɟɦ %,0 ɬɟɯɧɨɥɨɝɢɣ  

Ɋɚɫɲɢɪɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ %,0 ɢ ɩɨɞɞɟɪɠɤɚ ɞɢɫɬɪɢɛɶɸɬɟɪɚɦɢ ɩɨɞɨɛɧɨɝɨ 
ɉɈ   ɞɟɹɬɟɥɶɧɨɫɬɶɸ  ɢɧɢɰɢɚɬɢɜɧɨɣ  ɩɥɚɬɮɨɪɦɵ  ɜɧɟɞɪɟɧɢɹ  %,0  ɜ  ɍɤɪɚɢɧɟ  ɜ 
ɫɨɫɬɚɜɟ Ⱥɪɯɢɬɟɤɬɭɪɧɨɝɨ ɤɥɭɛɚ  ɄȻɍ ɢ BIM-Community. 

Ɉɩɵɬ ɢ  ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ ɫɩɟɰɢɚɥɢɫɬɨɜ  ɨɩɪɟɞɟɥɹɟɬ  ɨɛɴɺɦ ɩɪɨɝɪɚɦɦɵ 
ɩɨɞɝɨɬɨɜɤɢ %,0±ɭɩɪɚɜɥɟɧɰɟɜ  ȼ ɬɨɦ ɱɢɫɥɟ ɨɪɝɚɧɢɡɚɰɢɸ ɨɛɭɱɟɧɢɹ ɧɚ ɫɬɚɪɲɢɯ 
ɤɭɪɫɚɯ  ɩɪɨɮɢɥɶɧɨɝɨ  ɭɧɢɜɟɪɫɢɬɟɬɚ   ɤɭɪɫɚɯ  ɩɨɜɵɲɟɧɢɹ  ɤɜɚɥɢɮɢɤɚɰɢɢ  ɢɥɢ 
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ɞɪɭɝɢɯ  ɩɨɫɬ  ɜɵɩɭɫɤɧɵɯ  ɬɪɟɧɢɧɝɚɯ  ɜ  ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɯ  ɭɱɟɛɧɵɯ  ɰɟɧɬɪɚɯ  
Ɉɩɪɟɞɟɥɟɧɵ ɷɬɚɩɵ  ɢ  ɫɩɟɰɢɮɢɤɚ ɩɪɨɝɪɚɦɦɵ  ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ  ɤɚɞɪɨɜɨɝɨ 
ɫɨɫɬɚɜɚ  - ɚɪɯɢɬɟɤɬɨɪɨɜ   ɤɨɧɫɬɪɭɤɬɨɪɨɜ  ɢɧɠɟɧɟɪɨɜ ɢ ɩɪ  ɫɩɟɰɢɚɥɢɫɬɨɜ ɤ %,0-
ɪɟɚɥɶɧɨɫɬɢ  ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɢ ɩɨɥɭɱɟɧɢɟɦ ɫɟɪɬɢɮɢɤɚɬɚ   

Ʉɥɸɱɟɜɵɟ  ɫɥɨɜɚ  %,0V   %,0   ɞɢɪɟɤɬɨɪ   ɦɟɧɟɞɠɟɪ   ɦɚɫɬɟɪ   ɤɨɨɪɞɢɧɚɬɨɪ  
ɦɨɞɟɥɥɟɪ  ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ  ɩɪɨɝɪɚɦɦɚ ɩɨɞɝɨɬɨɜɤɢ  

Annotation 
Levchenko Oleksii, Candidate of Architecture, Associate Professor of the 

Department of Information Technologies in Architecture, Kiev National University 
of Construction and Architecture; Mykhailenko Andriy, Candidate of Architecture, 
Associate Professor of the Department of Information Technologies in Architecture, 
Kiev National University of Construction and Architecture. 

BIM personnel: from users to managers. 
The article highlights the importance and timeliness for Ukraine of required 

implementation of BIM technologies in design and construction. The expediency of 
"BIM-standard" for modern architectural bureaus and construction companies all 
over the world in the design, construction and operation of objects is announced. The 
introduction of innovative BIM technology in the project organizations and the 
emergence of new roles from the specialists of higher, middle and lower 
qualification: BIM-manager, BIM-coordinator, BIM-user. 

The hierarchy of basic responsibilities and functions of BIM managers is 
discussed in detail. Implementation process management, BIM manager application 
management at the company level. Assisting the BIM-manager in the modeling part 
and advising the users on the project development by the BIM-coordinator. Layout of 
drawings, gradual training of simple modeling by the beginning BIM-user. At the 
same time there is a shortage of personnel in Ukraine with a deep knowledge of BIM 
technologies. Establishment of specialized courses and trainings for "education" and 
integration of professional BIM project managers. However, in the development of 
such technologies by the leading universities of Ukraine, there are significant 
shortcomings - obtaining only basic skills of developing an architectural model 
without systematic information content, accounting for interaction resources in the 
BIM environment, project diagnostics. 

It is proposed to involve experienced professionals in real design, leading profile 
institutions, training and experimental centers to form an in-depth specialized training 
course for senior specialists. Expanding the use of BIM and supporting the practice of 
companies-distributors of such software (Autodesk, Bentley, Graphisoft, 
Nemetschek, Tekla), the activity of the initiative platform for the implementation of 
BIM in Ukraine within the Architectural Club, KBU and BIM-Community. 

The training of BIM managers requires a shortened or expanded program, 
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depending on the experience and preparedness of the specialists. For example, 
arranging education at a specialized university, advanced training or other post-
graduate courses at licensed training centers. At the same time, it provides coverage 
of modeling training, setting up teamwork, project administration, quality control, 
effective organization of BIM processes in own activities and in the company as a 
whole. This defines the content, stages and specifics of the program of the staff 
development - architects, designers, engineers and other specialists to BIM-reality, 
with subsequent testing and certification. 

Key words: BIMs; BIM; director; manager; master; coordinator; modeler; 
information model; training program. 
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Ⱥɧɨɬɚɰɿɹ  ɚɧɚɥɿɡ  ɩɨɫɥɿɞɨɜɧɢɯ  ɡɦɿɧ  ɭ  ɜɢɤɨɪɢɫɬɚɧɧɿ  ɬɟɡɚɭɪɭɫɭ  ɧɚɪɨɞɧɨʀ 
ɚɪɯɿɬɟɤɬɭɪɢ  ɹɤ  ɮɨɪɦɨɬɜɨɪɱɢɯ  ɩɪɢɧɰɢɩɿɜ  ɬɚ  ɬɪɚɞɢɰɿɣɧɢɯ  ɦɨɬɢɜɿɜ  ɜ  ɹɤɨɫɬɿ 
ɞɟɤɨɪɚɬɢɜɧɨ-ɨɩɨɪɹɞɠɭɜɚɥɶɧɢɯ  ɟɥɟɦɟɧɬɿɜ  ɜ  ɚɪɯɿɬɟɤɬɭɪɿ  ɰɟɧɬɪɚɥɶɧɨʀ  ɍɤɪɚʀɧɢ 
ɩɟɪɲɨʀ ɩɨɥɨɜɢɧɢ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɦɿɧɢ ɫɬɢɥɿɜ ɬɚ ɫɨɰɿɚɥɶɧɨ-
ɩɨɥɿɬɢɱɧɨɝɨ ɤɨɧɬɟɤɫɬɭ  

Ʉɥɸɱɨɜɿ  ɫɥɨɜɚ  ɚɪɯɿɬɟɤɬɭɪɚ; ɬɪɚɞɢɰɿɣɧɿ  ɦɨɬɢɜɢ; ɧɚɰɿɨɧɚɥɶɧɚ 
ɫɚɦɨɿɞɟɧɬɢɮɿɤɚɰɿɹ; ɍȺɆ; ɚɜɚɧɝɚɪɞ; ɧɟɨɤɥɚɫɢɤɚ; ɦɨɞɟɪɧɿɡɦ  

 
ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ   Ɉɤɪɟɦɢɦ  ɩɢɬɚɧɧɹɦ   ɬɿɫɧɨ  ɩɨɜ¶ɹɡɚɧɢɦ  ɡ 

ɧɚɰɿɨɧɚɥɶɧɨɸ ɫɚɦɨɿɞɟɧɬɢɮɿɤɚɰɿɽɸ ɜ ɚɪɯɿɬɟɤɬɭɪɿ ɧɚɲɨʀ ɤɪɚʀɧɢ  ɛɭɥɨ ɩɪɢɫɜɹɱɟɧɨ 
ɱɢɦɚɥɨ  ɞɨɫɥɿɞɠɟɧɶ   Ɉɞɧɚɤ  ɜɿɞɩɨɜɿɞɧɿ  ɪɨɛɨɬɢ  ɩɟɪɟɞɭɫɿɦ  ɡɨɫɟɪɟɞɠɭɸɬɶɫɹ  ɧɚ 
ɤɨɧɤɪɟɬɧɢɯ  ɚɪɯɿɬɟɤɬɭɪɧɢɯ  ɫɬɢɥɹɯ   ɧɟ  ɫɬɚɜɥɹɱɢ  ɫɨɛɿ  ɡɚ  ɦɟɬɭ  ɩɪɨɫɥɿɞɤɭɜɚɬɢ 
ɬɪɚɧɫɮɨɪɦɚɰɿɸ  ɩɿɞɯɨɞɿɜ  ɱɟɪɟɡ  ɬɭɪɛɭɥɟɧɬɧɿ  ɦɿɠɫɬɢɥɶɨɜɿ  ɡɦɿɧɢ  ɜ  ɡɧɚɱɧɨɦɭ 
ɯɪɨɧɨɥɨɝɿɱɧɨɦɭ ɩɟɪɿɨɞɿ  Ȼɿɥɶɲɿɫɬɶ ɨɛ¶ɽɤɬɿɜ ɚɪɯɿɬɟɤɬɭɪɢ  ɩɨɞɚɧɢɯ ɭ ɫɬɚɬɬɿ  ɱɚɫɬɨ 
ɪɨɡɝɥɹɞɚɽɬɶɫɹ  ɥɢɲɟ  ɡ  ɬɨɱɤɢ  ɡɨɪɭ  ɞɨɦɿɧɭɸɱɨʀ  ɚɪɯɿɬɟɤɬɭɪɧɨʀ  ɬɟɱɿʀ  ɡ  ɩɟɜɧɢɦɢ 
ɧɚɰɿɨɧɚɥɶɧɢɦɢ  ɜɩɥɢɜɚɦɢ   ɳɨ  ɧɟ  ɞɚɽ  ɡɦɨɝɭ  ɩɪɨɫɥɿɞɤɭɜɚɬɢ  ɩɨɫɥɿɞɨɜɧɿ 


