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Ⱥɧɨɬɚɰɿɹ: ɭ ɞɚɧɨɦɭ  ɞɨɫɥɿɞɠɟɧɧɿ  ɪɨɡɝɥɹɧɭɬɨ  ɜɩɥɢɜ  ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɟɤɪɚɧɿɜ 

ɧɚ  ɭɬɜɨɪɟɧɧɹ  ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɩɪɢ  ɡɚɞɚɧɢɯ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥɚɯ  ɟɧɟɪɝɿʀ   ȿɤɪɚɧɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ  ɭ  ɜɢɝɥɹɞɿ  ɩɪɹɦɨɤɭɬɧɢɤɿɜ   ɹɤɿ  ɱɚɫɬɿɲɟ  ɡɚ  ɜɫɿ  ɿɧɲɿ  ɮɨɪɦɢ 
ɡɭɫɬɪɿɱɚɸɬɶɫɹ  ɭ  ɩɪɚɤɬɢɰɿ   Ⱦɠɟɪɟɥɚ   ɳɨ  ɜɢɩɪɨɦɿɧɸɸɬɶ  ɟɧɟɪɝɿɸ   ɦɨɠɭɬɶ  ɛɭɬɢ 
ɬɚɤɨɠ  ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɮɨɪɦ   ɥɿɧɿɣɧɿ   ɭ  ɜɢɝɥɹɞɿ  ɩɥɨɳɢɧ  ɬɨɳɨ    ɚɥɟ  ɜ  ɞɚɧɨɦɭ 
ɞɨɫɥɿɞɠɟɧɧɿ ɪɨɡɝɥɹɧɭɬɨ ɬɿɥɶɤɢ ɬɨɱɤɨɜɿ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ   

ȿɧɟɪɝɿɹ   ɳɨ  ɜɢɩɪɨɦɿɧɸɽɬɶɫɹ  ɞɠɟɪɟɥɨɦ   ɡɭɫɬɪɿɱɚɸɱɢ  ɟɤɪɚɧ  ɧɚ  ɫɜɨɽɦɭ 
ɲɥɹɯɭ  ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɬɪɢ ɫɤɥɚɞɨɜɿ  ɜɿɞɛɢɬɚ ɟɧɟɪɝɿɹ  ɩɨɝɥɢɧɭɬɚ ɟɧɟɪɝɿɹ ɿ ɟɧɟɪɝɿɹ  
ɳɨ  ɩɪɨɧɢɤɥɚ  ɤɪɿɡɶ  ɟɤɪɚɧ   ɇɚɜɟɞɟɧɨ  ɬɚɛɥɢɰɸ  ɪɨɡɩɨɞɿɥɭ  ɜɫɿɽʀ  ɟɧɟɪɝɿʀ   ɳɨ 
ɫɩɪɢɣɦɚɽɬɶɫɹ  ɤɨɠɧɨɸ  ɬɨɱɤɨɸ  ɟɤɪɚɧɚ  ɩɪɢ  ɭɦɨɜɿ  ɳɨ  ɜɫɹ  ɫɩɪɢɣɧɹɬɚ  ɟɤɪɚɧɨɦ 
ɟɧɟɪɝɿɹ  ɞɨɪɿɜɧɸɽ  ɨɞɢɧɢɰɿ  ɇɚɜɟɞɟɧɨ  ɩɪɢɤɥɚɞ   ɹɤɢɣ  ɧɚɨɱɧɨ  ɞɟɦɨɧɫɬɪɭɽ  ɜɩɥɢɜ 
ɩɥɨɫɤɨɝɨ  ɟɤɪɚɧɚ  ɩɪɹɦɨɤɭɬɧɨʀ  ɮɨɪɦɢ  ɧɚ  ɭɬɜɨɪɟɧɧɹ  ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɜɿɞ  ɬɪɶɨɯ 
ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɩɨ ɨɛɢɞɜɿ ɫɬɨɪɨɧɢ ɜɿɞ ɡɚɞɚɧɨɝɨ ɟɤɪɚɧɚ   

Ʉɥɸɱɨɜɿ  ɫɥɨɜɚ: ɟɧɟɪɝɿɹ; ɪɨɡɩɨɞɿɥ  ɟɧɟɪɝɿʀ; ɞɠɟɪɟɥɨ  ɟɧɟɪɝɿʀ; ɩɨɬɟɧɰɿɚɥ; 
ɮɿɡɢɱɧɟ ɩɨɥɟ; ɟɤɪɚɧ  ɜɿɞɛɢɬɬɹ; ɩɨɝɥɢɧɚɧɧɹ; ɩɪɨɧɢɤɧɟɧɧɹ  

 
ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ  ȼɚɠɥɢɜɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɧɚɛɭɜɚɽ 

ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ  ɳɨ ɩɨɬɪɟɛɭɽ ɜɢɪɿɲɟɧɧɹ ɬɚɤɢɯ ɡɚɞɚɱ ɧɚ ɫɬɚɞɿʀ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɛɭɞɿɜɟɥɶɧɢɯ  ɨɛ¶ɽɤɬɿɜ   ɹɤɿ  ɞɨɡɜɨɥɹɬɶ  ɦɨɞɟɥɸɜɚɬɢ  ɮɿɡɢɱɧɢɣ 
ɩɪɨɫɬɿɪ  ɨɛ¶ɽɤɬɿɜ  ɡ  ɭɪɚɯɭɜɚɧɧɹɦ  ɬɢɯ  ɟɧɟɪɝɟɬɢɱɧɢɯ  ɩɪɨɰɟɫɿɜ   ɹɤɿ  ɜ  ɧɶɨɦɭ 
ɜɿɞɛɭɜɚɸɬɶɫɹ   Ɏɿɡɢɱɧɿ  ɩɨɥɹ   ɳɨ  ɭɬɜɨɪɸɸɬɶɫɹ  ɡɚ  ɪɚɯɭɧɨɤ  ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ 
ɟɧɟɪɝɿʀ  ɜɿɞ  ɪɿɡɧɨɝɨ  ɜɢɞɭ  ɞɠɟɪɟɥ  ɟɧɟɪɝɿʀ  ɜ  ɩɪɢɦɿɳɟɧɧɹɯ   ɚɛɨ  ɧɚ  ɬɟɪɢɬɨɪɿɹɯ 
ɧɚɜɤɨɥɨ  ɧɢɯ   ɦɨɠɭɬɶ  ɡɭɫɬɪɿɱɚɬɢ  ɧɚ  ɫɜɨɽɦɭ  ɲɥɹɯɭ  ɪɿɡɧɨɦɚɧɿɬɧɿ  ɟɤɪɚɧɢ   ɳɨ  ɽ 
ɩɟɪɟɲɤɨɞɨɸ ɞɥɹ ɜɢɧɢɤɧɟɧɧɹ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɜ ɨɤɪɟɦɢɯ ɡɨɧɚɯ ɰɶɨɝɨ ɩɪɨɫɬɨɪɭ  

Ɏɨɪɦɭɥɸɜɚɧɧɹ  ɰɿɥɟɣ  ɫɬɚɬɬɿ  Ɇɟɬɨɸ  ɞɚɧɨɝɨ  ɞɨɫɥɿɞɠɟɧɧɹ  ɽ 
ɫɢɫɬɟɦɚɬɢɡɚɰɿɹ ɦɨɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ ɪɨɡɩɨɞɿɥɭ ɟɧɟɪɝɿʀ ɜɿɞ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ  ɹɤɚ 
ɫɩɪɢɣɦɚɽɬɶɫɹ ɤɨɠɧɨɸ ɬɨɱɤɨɸ ɟɤɪɚɧɚ  ȼɢɡɧɚɱɢɬɢ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɩɨɬɟɧɰɿɚɥɚɦɢ 
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ɬɨɱɨɤ ɭ ɡɚɞɚɧɢɯ ɩɨɥɨɠɟɧɧɹɯ ɮɿɡɢɱɧɨɝɨ ɩɪɨɫɬɨɪɭ ɿ ɡɚɞɚɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɟɧɟɪɝɿʀ 
ɡɚ ɭɦɨɜɢ ɜɩɥɢɜɭ ɟɤɪɚɧɚ  ɳɨ ɩɨɞɿɥɹɽ ɩɪɨɫɬɿɪ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ  ȼ ɪɨɛɨɬɿ > @ ɩɨɤɚɡɚɧɨ  ɳɨ ɩɪɢ ɩɪɨɦɟɧɟɜɨɦɭ 
ɬɟɩɥɨɨɛɦɿɧɿ  ɟɧɟɪɝɿɹ   ɹɤɚ  ɩɚɞɚɽ  ɧɚ  ɬɿɥɨ  ɩɨɞɿɥɹɽɬɶɫɹ  ɧɚ  ɬɪɢ  ɱɚɫɬɢɧɢ   ɜɿɞɛɢɬɚ 
ɟɧɟɪɝɿɹ  ɩɨɝɥɢɧɭɬɚ ɬɚ ɟɧɟɪɝɿɹ  ɳɨ ɩɪɨɯɨɞɢɬɶ ɤɪɿɡɶ ɬɿɥɨ   

ȼ ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ ɪɨɛɨɬɚɯ  >    @ ɚɜɬɨɪɚɦɢ ɭ ɰɶɨɦɭ ɧɚɩɪɹɦɿ ɪɨɡɝɥɹɞɚɥɚɫɶ 
ɩɪɨɛɥɟɦɚ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɟɧɰɿɚɥɭ ɟɧɟɪɝɿʀ ɜ ɬɨɱɤɚɯ ɞɜɨɜɢɦɿɪɧɨɝɨ ɿ ɬɪɢɜɢɦɿɪɧɨɝɨ 
ɩɪɨɫɬɨɪɭ  ɩɪɢ  ɡɚɞɚɧɢɯ  ɜɿɞɛɢɜɚɸɱɢɯ  ɟɤɪɚɧɚɯ   ȼɢɪɿɲɭɜɚɥɢɫɹ  ɬɚɤɨɠ  ɡɚɞɚɱɿ   ɳɨ 
ɩɨɜ¶ɹɡɚɧɿ ɡ ɨɩɬɢɦɿɡɚɰɿɽɸ  Ⱥɥɟ ɨɫɧɨɜɧɨɸ ɜɿɞɦɿɧɧɿɫɬɸ ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɬɟ  
ɳɨ  ɚɜɬɨɪɚɦɢ  ɡɚɡɧɚɱɟɧɢɯ  ɪɨɛɿɬ  ɧɟ  ɜɪɚɯɨɜɭɜɚɜɫɹ  ɜɩɥɢɜ  ɜɿɞɫɬɚɧɟɣ  ɦɿɠ  ɬɨɱɤɚɦɢ 
ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɿ ɞɠɟɪɟɥɚɦɢ ɟɧɟɪɝɿʀ ɧɚ ɩɚɪɚɦɟɬɪɢ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ  

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ  Ɋɿɡɧɨɦɚɧɿɬɧɿ ɟɤɪɚɧɢ ɭ ɮɿɡɢɱɧɨɦɭ ɩɪɨɫɬɨɪɿ ɦɨɠɭɬɶ ɛɭɬɢ 
ɩɟɪɟɲɤɨɞɨɸ  ɞɥɹ  ɜɢɧɢɤɧɟɧɧɹ  ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɜ  ɨɤɪɟɦɢɯ  ɡɨɧɚɯ  ɩɪɨɫɬɨɪɭ  ɉɪɢ 
ɰɶɨɦɭ ɟɧɟɪɝɿɹ  ɳɨ ɫɩɪɢɣɦɚɽɬɶɫɹ ɟɤɪɚɧɨɦ  ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɬɪɢ ɱɚɫɬɢɧɢ > @  

1) ɜɿɞɛɢɬɚ ɟɧɟɪɝɿɹ  
2) ɟɧɟɪɝɿɹ  ɳɨ ɩɨɝɥɢɧɚɽɬɶɫɹ ɟɤɪɚɧɨɦ  
3) ɟɧɟɪɝɿɹ  ɳɨ ɩɪɨɧɢɤɚɽ ɱɟɪɟɡ ɟɤɪɚɧ  
Ɉɞɧɚ ɱɢ ɞɜɿ ɬɚɤɿ ɱɚɫɬɢɧɢ ɟɧɟɪɝɿʀ ɦɨɠɭɬɶ ɛɭɬɢ ɧɚɫɬɿɥɶɤɢ ɧɟɡɧɚɱɧɢɦɢ  ɳɨ ʀɯ 

ɦɨɠɧɚ  ɩɪɚɤɬɢɱɧɨ  ɧɟ  ɜɪɚɯɨɜɭɜɚɬɢ   Ɍɨɞɿ   ɹɤɳɨ  ɜɫɸ  ɟɧɟɪɝɿɸ   ɳɨ  ɫɩɪɢɣɦɚɽɬɶɫɹ 
ɤɨɠɧɨɸ  ɬɨɱɤɨɸ  ɟɤɪɚɧɚ   ɩɪɢɣɧɹɬɢ  ɡɚ  ɨɞɢɧɢɰɸ   ɦɨɠɥɢɜɿ  ɜɢɩɚɞɤɢ  ɪɨɡɩɨɞɿɥɭ 
ɟɧɟɪɝɿʀ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɿ  
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ɉɪɨɧɢɤɧɟɧɧɹ  ɉɨɝɥɢɧɚɧɧɹ  ȼɿɞɛɢɬɬɹ  
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ɞɟ p, q, r ± ɜɿɞɩɨɜɿɞɧɨ  ɤɨɟɮɿɰɿɽɧɬɢ  ɩɪɨɧɢɤɧɟɧɧɹ   ɩɨɝɥɢɧɚɧɧɹ  ɬɚ  ɜɿɞɛɢɬɬɹ 

ɟɧɟɪɝɿʀ  
ɉɪɢɤɥɚɞɨɦ  ɩɟɪɲɨɝɨ  ɜɢɩɚɞɤɭ  ɡ  ɬɚɛɥɢɰɿ  ɦɨɠɟ  ɛɭɬɢ  ɭɬɜɨɪɟɧɧɹ  ɡɜɭɤɨɜɨɝɨ 

ɩɨɥɹ ɩɪɢ ɧɚɹɜɧɨɫɬɿ  ɩɟɪɟɲɤɨɞɢ  ɭ  ɜɢɝɥɹɞɿ  ɬɨɧɤɨʀ  ɫɬɿɧɤɢ   ɹɤɚ ɱɚɫɬɤɨɜɨ  ɜɿɞɛɢɜɚɽ 
ɡɜɭɤ   ɱɚɫɬɤɨɜɨ  ɩɨɝɥɢɧɚɽ   ɚ  ɪɟɲɬɚ  ɟɧɟɪɝɿʀ  ɩɪɨɧɢɤɚɽ  ɱɟɪɟɡ  ɫɬɿɧɤɭ   ȱɧɲɢɦ 
ɩɪɢɤɥɚɞɨɦ ɦɨɠɟ ɛɭɬɢ ɬɨɧɨɜɚɧɟ ɫɤɥɨ  

ɉɪɢ  ɧɚɹɜɧɨɫɬɿ  ɟɤɪɚɧɚ  ɭ  ɜɢɝɥɹɞɿ  ɬɨɜɫɬɨʀ  ɫɬɿɧɤɢ  ɦɚɽɦɨ  ɞɪɭɝɢɣ  ɜɢɩɚɞɨɤ  ɡ 
ɪɨɡɩɨɞɿɥɭ ɟɧɟɪɝɿʀ  

ɉɪɢɤɥɚɞɨɦ  ɟɤɪɚɧɚ   ɳɨ  ɜɿɞɩɨɜɿɞɚɽ  ɬɪɟɬɶɨɦɭ  ɩɭɧɤɬɭ  ɬɚɛɥɢɰɿ  ɦɨɠɟ  ɛɭɬɢ 
ɬɨɧɨɜɚɧɟ ɦɚɬɨɜɟ ɫɤɥɨ  ɹɤɟ ɧɟ ɜɿɞɛɢɜɚɽ ɫɜɿɬɥɨ  

əɤ  ɩɪɢɤɥɚɞ   ɟɤɪɚɧɨɦ  ɱɟɬɜɟɪɬɨɝɨ  ɜɢɩɚɞɤɭ  ɡ  ɬɚɛɥɢɰɿ  ɦɨɠɟ  ɛɭɬɢ  ɫɤɥɨ  ɭ 
ɞɡɟɪɤɚɥɶɧɢɯ ɫɨɧɰɟɡɚɯɢɫɧɢɯ ɨɤɭɥɹɪɚɯ  

ɉɪɢɤɥɚɞɨɦ  ɜɢɩɚɞɤɭ   ɤɨɥɢ  ɩɨɜɧɿɫɬɸ  ɩɨɝɥɢɧɚɽɬɶɫɹ  ɟɧɟɪɝɿɹ  ɦɨɠɭɬɶ  ɛɭɬɢ 
ɡɜɭɤɨɩɨɝɥɢɧɚɸɱɿ ɟɤɪɚɧɢ ɭ ɩɪɢɦɿɳɟɧɧɹɯ ɜɢɞɨɜɢɳɧɢɯ ɫɩɨɪɭɞ  

ɉɨɜɧɟ ɜɿɞɛɢɬɬɹ ɫɜɿɬɥɚ ɞɚɽ ɞɡɟɪɤɚɥɶɧɢɣ ɟɤɪɚɧ  
Ɉɫɬɚɧɧɿɣ ɜɢɩɚɞɨɤ ɡ ɬɚɛɥɢɰɿ ɞɟɦɨɧɫɬɪɭɽ ɜɿɞɫɭɬɧɿɫɬɶ ɟɤɪɚɧɚ  
Ɂɚɞɚɧɢɣ  ɟɤɪɚɧ  ɩɨɞɿɥɹɽ  ɩɪɨɫɬɿɪ  ɧɚ  ɞɜɿ  ɱɚɫɬɢɧɢ   ɡɨɧɚ  Ɇ ɿ  ɡɨɧɚ  N   Ɂ 

ɭɪɚɯɭɜɚɧɧɹɦ  ɡɚɡɧɚɱɟɧɢɯ  ɫɤɥɚɞɨɜɢɯ  ɟɧɟɪɝɿʀ  ɩɪɢ  ɧɚɹɜɧɨɫɬɿ  ɟɤɪɚɧɚ  ɦɚɽɦɨ  ɞɜɿ 
ɮɨɪɦɭɥɢ  ɞɥɹ  ɩɿɞɪɚɯɭɧɤɭ  ɩɨɬɟɧɰɿɚɥɭ  ɭ  ɞɨɜɿɥɶɧɿɣ  ɬɨɱɰɿ  ɩɨɥɹ  ɜɿɞɩɨɜɿɞɧɨ  ɩɟɪɟɞ 
ɟɤɪɚɧɨɦ ɿ ɡɚ ɟɤɪɚɧɨɦ ɩɪɢ ɡɚɞɚɧɢɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥɚɯ ɟɧɟɪɝɿʀ  

 

;
11

/

1
,, ¦�¦ ���¦ 

   

n

j

N
j

N
j

m

i

M
i

M
i

m

i

M
i

M
i

M
zyx tUptUrtUU  (1) 

,1

;
1

/

11
,,

��

¦�¦ ��¦� 
   

rp

tUrtUtUpU
n

j

N
j

N
j

n

j

N
j

N
j

m

i

M
i

M
i

N
zyx

 (2) 

 
ɞɟ  M

zyxU ,, , N
zyxU ,,  ± ɩɨɬɟɧɰɿɚɥɢ ɬɨɱɨɤ ɜɿɞɩɨɜɿɞɧɨ ɭ ɡɨɧɚɯ Ɇ ɿ N ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ  

 
M
iU  , N

jU  ± ɩɨɬɭɠɧɨɫɬɿ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  ɹɤɿ ɪɨɡɦɿɳɟɧɨ ɜɿɞɩɨɜɿɞɧɨ 
ɭ ɡɨɧɚɯ Ɇ ɿ N; 

ti , tj ± ɩɚɪɚɦɟɬɪɢ   ɳɨ  ɜɪɚɯɨɜɭɸɬɶ  ɜɿɞɫɬɚɧɿ  ɜɿɞ  ɬɨɱɨɤ  ɩɨɥɹ  ɞɨ  ɬɨɱɤɨɜɢɯ 
ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  ɚɛɨ ɜɿɞɛɢɬɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  

/
it , /

jt  - ɩɚɪɚɦɟɬɪɢ   ɳɨ  ɜɪɚɯɨɜɭɸɬɶ  ɜɿɞɫɬɚɧɿ  ɜɿɞ  ɬɨɱɤɢ  ɩɨɥɹ  ɞɨ  ɜɿɞɛɢɬɢɯ 
ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  

m ± ɱɢɫɥɨ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ ɭ ɡɨɧɿ Ɇ; 
n ± ɱɢɫɥɨ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ ɭ ɡɨɧɿ N. 
ɉɪɢɤɥɚɞ  ɪɢɫ      
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ȼɢɡɧɚɱɢɬɢ  ɩɨɬɟɧɰɿɚɥ  ɬɨɱɤɢ  D (x=3; y=2; z=3   ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɩɪɢ 
ɡɚɞɚɧɨɦɭ ɩɥɨɫɤɨɦɭ ɟɤɪɚɧɿ  ɯ    ɿ ɡɚɞɚɧɢɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥɚɯ ɟɧɟɪɝɿʀ   

Ⱥ (x=2; y=1; z=1; U=1), B (x=1; y=3; z=2; U=2), C (x=-2; y=2; z=3; U=3). 
Ɂɚɞɚɧɨ ɬɚɤɨɠ ɤɨɟɮɿɰɿɽɧɬɢ  p=0,2; q=0,3; r=0,5 (p+q+r=1   ɉɪɢɣɦɟɦɨ ɡɦɿɧɭ 

ɩɚɪɚɦɟɬɪɚ  t ɡɚ  ɫɯɟɦɨɸ  ɹɤɚ ɜɪɚɯɨɜɭɽ ɨɛɦɟɠɟɧɿɫɬɶ ɜɿɞɫɬɚɧɟɣ ɜɿɞ  ɬɨɱɨɤ ɩɨɥɹ ɞɨ 
ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ > @  

 
ɞɟ 
 

 
10max  l  ɥɿɧ  ɨɞ  

Ɂɚ  ɞɚɧɢɦɢ  ɤɨɨɪɞɢɧɚɬɚɦɢ  ɬɨɱɤɢ  D ɿ  ɞɠɟɪɟɥ  ɟɧɟɪɝɿʀ  Ⱥ, ȼ, ɋ ɜɢɡɧɚɱɚɽɦɨ 
ɞɨɜɠɢɧɢ ɜɿɞɫɬɚɧɟɣ ɜɿɞ ɬɨɱɤɢ D ɜɿɞɩɨɜɿɞɧɨ ɞɨ Ⱥ, ȼ, ɋ:  

 
lA = 2,4495 ɥɿɧ  ɨɞ   lB = 2,4495 ɥɿɧ  ɨɞ   lC = 5 ɥɿɧ  ɨɞ  

 
ɬɚ ɞɨɜɠɢɧɢ ɜɿɞɫɬɚɧɟɣ ɜɿɞ ɬɨɱɤɢ D ɞɨ ɜɿɞɛɢɬɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ Ⱥ/, ȼ/, ɋ/: 
 

;4772,5/  Al  
;2426,4/  Bl  

.1/  Cl  

 
Ɋɢɫ    

,
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Ɏɨɪɦɭɥɚ     ɞɥɹ ɞɚɧɨɝɨ ɩɪɢɤɥɚɞɭ ɩɪɢɣɦɚɽ ɜɢɝɥɹɞ  
 

).()( //
3,2,3 CCBBAABBAA tUptUtUrtUtUU ����  (5) 

 
ɉɪɢ ɩɿɞɫɬɚɧɨɜɰɿ ɜɿɞɩɨɜɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɨ     ɨɬɪɢɦɚɽɦɨ ɪɟɡɭɥɶɬɚɬ  
 

U3,2,3 = 3,3669. 
 

ɋɢɫɬɟɦɚɬɢɡɨɜɚɧɨ  ɿ  ɡɜɟɞɟɧɨ  ɞɨ  ɬɚɛɥɢɰɿ  ɦɨɠɥɢɜɿ  ɜɢɩɚɞɤɢ 
ɪɨɡɩɨɞɿɥɭ  ɟɧɟɪɝɿʀ  ɜɿɞ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥ  ɟɧɟɪɝɿʀ   ɹɤɚ  ɫɩɪɢɣɦɚɽɬɶɫɹ  ɤɨɠɧɨɸ 
ɬɨɱɤɨɸ ɟɤɪɚɧɚ  

ȼɢɡɧɚɱɟɧɨ  ɡɚɥɟɠɧɿɫɬɶ  ɦɿɠ  ɩɨɬɟɧɰɿɚɥɚɦɢ  ɬɨɱɨɤ  ɭ  ɡɚɞɚɧɢɯ  ɩɨɥɨɠɟɧɧɹɯ 
ɮɿɡɢɱɧɨɝɨ ɩɪɨɫɬɨɪɭ ɿ ɡɚɞɚɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɟɧɟɪɝɿʀ ɡɚ ɭɦɨɜɢ ɜɩɥɢɜɭ ɟɤɪɚɧɚ  ɳɨ 
ɩɨɞɿɥɹɽ ɩɪɨɫɬɿɪ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ  
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ɨɩɬɢɦɿɡɚɰɿʀ  ɮɨɪɦɢ  ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɢɯ  ɛɭɞɢɧɤɿɜ   Ⱦɢɫ«ɞ   ɬɟɯɧ   ɧɚɭɤ             
>Ɍɟɤɫɬ@   Ɉ  ȼ  ɋɟɪɝɟɣɱɭɤ - Ʉ   ɄɇɍȻȺ            ɫ  
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ɄɇɍȻȺ        ± 269 ɫ  
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1974. 432 ɫ  
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11. ɉɭɝɚɱɟɜ  ȿ ȼ   ȼɥɢɹɧɢɟ  ɭɝɥɚ  ɩɨɜɨɪɨɬɚ  ɧɢɠɧɟɣ  ɱɚɫɬɢ  ɨɬɪɚɠɚɸɳɟɝɨ 
ɷɤɪɚɧɚ  ɧɚ  ɨɫɜɟɳɟɧɧɨɫɬɶ  ɩɥɨɫɤɨɣ  ɷɤɫɩɨɡɢɰɢɢ     ȿ  ȼ  ɉɭɝɚɱɟɜ   Ʌ  ɋ  ɋɚɜɱɭɤ    
ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ ɡɛɿɪɧɢɤ ³ȿɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ ɜ ɛɭɞɿɜɧɢɰɬɜɿ ɬɚ ɚɪɯɿɬɟɤɬɭɪɿ´  
ȼɢɩɭɫɤ     ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ  ɪɟɞɚɤɬɨɪ  ɉ  Ɇ  Ʉɭɥɿɤɨɜ   ± Ʉ    ɄɇɍȻȺ        ɪ   ± 
ɫ  241 ± 247. 

12. Ƚɢɥɶɛɟɪɬ Ⱦ   Ʉɨɧ-Ɏɨɫɫɟɧ ɋ  ɇɚɝɥɹɞɧɚɹ ɝɟɨɦɟɬɪɢɹ  ± Ɇ  ɇɚɭɤɚ       - 
344 ɫ  

13. ɗɧɰɢɤɥɨɩɟɞɢɹ ɷɥɟɦɟɧɬɚɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ  Ʉɧɢɝɚ V  Ƚɟɨɦɟɬɪɢɹ     Ƚɨɫ  
ɢɡɞ  ɬɟɯɧɢɤɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ   Ɇ  - Ʌ         ± 458 ɫ  
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Ⱥɧɧɨɬɚɰɢɹ 

Ɇɨɫɬɨɜɟɧɤɨ Ⱥɥɟɤɫɚɧɞɪ ȼɥɚɞɢɦɢɪɨɜɢɱ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɧɚɱɟɪɬɚɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ  ɢ  ɢɧɠɟɧɟɪɧɨɣ  ɝɪɚɮɢɤɢ  Ʉɢɟɜɫɤɨɝɨ  ɧɚɰɢɨɧɚɥɶɧɨɝɨ  ɭɧɢɜɟɪɫɢɬɟɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ  

ȼɥɢɹɧɢɟ  ɷɤɪɚɧɨɜ  ɧɚ  ɨɛɪɚɡɨɜɚɧɢɟ  ɮɢɡɢɱɟɫɤɨɝɨ  ɩɨɥɹ  ɩɪɢ  ɡɚɞɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɚɯ ɷɧɟɪɝɢɢ. 

ȼ  ɞɚɧɧɨɦ  ɢɫɫɥɟɞɨɜɚɧɢɢ  ɪɚɫɫɦɨɬɪɟɧɨ  ɜɥɢɹɧɢɟ  ɪɚɡɥɢɱɧɵɯ  ɷɤɪɚɧɨɜ  ɧɚ 
ɨɛɪɚɡɨɜɚɧɢɟ  ɮɢɡɢɱɟɫɤɨɝɨ  ɩɨɥɹ  ɩɪɢ  ɡɚɞɚɧɧɵɯ  ɬɨɱɟɱɧɵɯ  ɢɫɬɨɱɧɢɤɚɯ  ɷɧɟɪɝɢɢ  
ɗɤɪɚɧɵ  ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ  ɜɢɞɟ  ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ   ɤɨɬɨɪɵɟ  ɱɚɳɟ  ɞɪɭɝɢɯ  ɮɨɪɦ 
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ɜɫɬɪɟɱɚɸɬɫɹ  ɜ  ɩɪɚɤɬɢɤɟ  ɂɫɬɨɱɧɢɤɢ   ɢɡɥɭɱɚɸɳɢɟ  ɷɧɟɪɝɢɸ   ɦɨɝɭɬ  ɛɵɬɶ  ɬɚɤɠɟ 
ɪɚɡɥɢɱɧɵɯ  ɮɨɪɦ   ɥɢɧɟɣɧɵɟ   ɜ  ɜɢɞɟ  ɩɥɨɫɤɨɫɬɟɣ  ɢ  ɬ ɩ     ɧɨ  ɜ  ɞɚɧɧɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɬɨɱɟɱɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ  

ɗɧɟɪɝɢɹ  ɢɡɥɭɱɚɟɦɚɹ ɢɫɬɨɱɧɢɤɨɦ  ɜɫɬɪɟɱɚɹ ɷɤɪɚɧ ɧɚ ɫɜɨɟɦ ɩɭɬɢ  ɞɟɥɢɬɫɹ ɧɚ 
ɬɪɢ  ɫɨɫɬɚɜɥɹɸɳɢɟ   ɨɬɪɚɠɟɧɧɚɹ  ɷɧɟɪɝɢɹ   ɩɨɝɥɨɳɟɧɧɚɹ  ɷɧɟɪɝɢɹ  ɢ  ɷɧɟɪɝɢɹ  
ɩɪɨɧɢɤɲɚɹ  ɫɤɜɨɡɶ  ɷɤɪɚɧ   ɉɪɢɜɟɞɟɧɚ  ɬɚɛɥɢɰɚ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ  ɜɫɟɣ  ɷɧɟɪɝɢɢ  
ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ  ɤɚɠɞɨɣ  ɬɨɱɤɨɣ  ɷɤɪɚɧɚ  ɩɪɢ  ɭɫɥɨɜɢɢ   ɱɬɨ  ɜɫɹ  ɜɨɫɩɪɢɧɹɬɚɹ 
ɷɤɪɚɧɨɦ ɷɧɟɪɝɢɹ ɪɚɜɧɚ ɟɞɢɧɢɰɟ  

ɉɪɢɜɟɞɟɧ  ɩɪɢɦɟɪ   ɤɨɬɨɪɵɣ  ɧɚɝɥɹɞɧɨ  ɞɟɦɨɧɫɬɪɢɪɭɟɬ  ɜɥɢɹɧɢɟ  ɩɥɨɫɤɨɝɨ 
ɷɤɪɚɧɚ  ɩɪɹɦɨɭɝɨɥɶɧɨɣ  ɮɨɪɦɵ  ɧɚ  ɨɛɪɚɡɨɜɚɧɢɟ  ɮɢɡɢɱɟɫɤɨɝɨ  ɩɨɥɹ  ɨɬ  ɬɪɟɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ  ɧɚɯɨɞɹɳɢɯɫɹ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɡɚɞɚɧɧɨɝɨ ɷɤɪɚɧɚ  

Ʉɥɸɱɟɜɵɟ  ɫɥɨɜɚ  ɷɧɟɪɝɢɹ; ɪɚɫɩɪɟɞɟɥɟɧɢɟ  ɷɧɟɪɝɢɢ; ɢɫɬɨɱɧɢɤ  ɷɧɟɪɝɢɢ; 
ɩɨɬɟɧɰɿɚɥ; ɮɢɡɢɱɟɫɤɨɟ ɩɨɥɟ; ɷɤɪɚɧ; ɨɬɪɚɠɟɧɢɟ; ɩɨɝɥɨɳɟɧɢɟ; ɩɪɨɧɢɤɧɨɜɟɧɢɟ  
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 Influence of screens on formation of physical field at present energy 
sources. 

Energy conservation is of great importance today, which requires the solution of 
such problems at the design stage of various construction objects, which will allow to 
simulate the physical space of objects taking into account those energy processes that 
take place in it. Physical fields formed by the propagation of energy from different 
types of energy sources in the premises or in the areas around them may encounter 
various screens along the way, which is an obstacle to the appearance of a physical 
field in certain areas of this space. 

Various screens in physical space can be an obstacle to the appearance of a 
physical field in separate areas of space. The energy perceived by the screen is 
divided into three parts [1]: 

1) reflected energy; 
2) energy absorbed by the screen; 
3) energy that penetrates the screen. 
One or two such parts of energy can be so small that they can be almost 

neglected. Then, if all the energy perceived by each point on the screen is taken as 
one, the possible cases of energy distribution can be represented as a table, which is 
given in the text of the article. 

An example of the first case from the table may be the formation of a sound 
field in the presence of an obstacle in the form of a thin wall, which partially reflects 
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the sound, partially absorbs, and the rest of the energy penetrates through the wall. 
Another example is tinted glass. 

In the presence of a screen in the form of a thick wall, we have a second case of 
energy distribution. 

An example of a screen that corresponds to the third item in the table might be a 
tinted frosted glass that does not reflect light. 

As an example, the screen of the fourth case from the table may be the glass in 
the sunglasses. 

An example of a case where energy is completely absorbed may be sound-
absorbing screens in entertaining premises. 

Full reflection of the light gives a mirror screen. 
The last case in the table shows the absence of a screen. 
The given screen divides the space into two parts: zone M and zone N. Taking 

into account the indicated energy components, in the presence of a screen, we have 
two formulas for calculating the potential at an arbitrary point of the field, 
respectively, before the screen and behind the screen at given point energy sources. 

This study examined the effect of various screens on the formation of a physical 
field with given point sources of energy. Screens are presented in the form of 
rectangles, which are more often found in practice in other forms. Sources that emit 
energy can also be of various shapes (linear, in the form of planes, etc.), but only 
point sources of energy are considered in this study. 

An example is given that clearly demonstrates the effect of a rectangular 
rectangular screen on the formation of a physical field from three energy sources 
located on both sides of a given screen. 

Keywords: energy; energy distribution; energy source; potential; physical field; 
screen; reflection; absorption; penetration. 
 
 


