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ɍȾɄ >62 : 111. 852] : 001.8 (045)      Ⱥ  Ⱦ  Ƚɟɝɟɪ,  
ɚɫɩɿɪɚɧɬ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɚɜɿɚɰɿɣɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ  ɍɤɪɚʀɧɚ 

 
ȾɂɋɄɊȿɌɇȱ ɆȿɌɈȾɂ ɎɈɊɆȺɅȱɁȺɐȱȲ ɋɌɊɍɄɌɍɊɂ 

ȼȱɁɍȺɅɖɇɂɏ ɊȿɄɍɊɋɂȼɇɂɏ ɋɂɋɌȿɆ ȼ ɈȻ¶ȯɄɌȺɏ ȾɂɁȺɃɇɍ 
 

Ⱥɧɨɬɚɰɿɹ  ɭ  ɫɬɚɬɬɿ  ɡɞɿɣɫɧɟɧɨ  ɫɩɪɨɛɭ  ɮɨɪɦɚɥɿɡɚɰɿʀ  ɫɬɪɭɤɬɭɪɢ  ɜɿɡɭɚɥɶɧɢɯ 
ɪɟɤɭɪɫɢɜɧɢɯ ɫɢɫɬɟɦ  ȼɊɋ  ɜ ɨɛ¶ɽɤɬɚɯ ɞɢɡɚɣɧɭ  ɧɚ ɨɫɧɨɜɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ 
ɞɢɫɤɪɟɬɧɨɝɨ  ɚɧɚɥɿɡɭ   ɇɚ  ɛɚɡɿ  ɚɧɚɥɿɡɭ  ɜɢɹɜɥɟɧɨ  ɬɢɩɢ  ɫɬɪɭɤɬɭɪɢ  ȼɊɋ   ɥɿɧɿɣɧɚ  
ɿɽɪɚɪɯɿɱɧɚ   ɰɢɤɥɿɱɧɚ   ɬɚ   ɜɿɞɩɨɜɿɞɧɨ   ɡɜ¶ɹɡɤɿɜ  ȼɊɋ   ɥɚɧɰɸɝ   ɞɟɪɟɜɨ   ɩɨɜɧɢɣ 
ɰɢɤɥ   ɧɟɩɨɜɧɢɣ  ɰɢɤɥ   ɧɟɩɨɜɧɢɣ  ɰɢɤɥ  ɡ  ɞɨɞɚɬɤɨɜɨɸ  ɥɚɧɤɨɸ    Ɂɚɫɬɨɫɨɜɚɧɨ 
ɝɪɚɮɿɱɧɿ  ɦɚɬɟɦɚɬɢɱɧɿ ɬɚ ɦɚɬɪɢɱɧɿ ɮɨɪɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɝɪɚɮɚ  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ  ɜɿɡɭɚɥɶɧɚ ɪɟɤɭɪɫɢɜɧɚ ɫɢɫɬɟɦɚ  ɞɢɡɚɣɧ  ɞɢɫɤɪɟɬɧɢɣ ɚɧɚɥɿɡ  
 
ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ   ȼɿɡɭɚɥɶɧɚ  ɪɟɤɭɪɫɢɜɧɚ  ɫɢɫɬɟɦɚ   ȼɊɋ   ± ɰɟ 

ɦɧɨɠɢɧɚ ɤɨɦɩɨɡɢɰɿɣɧɢɯ ɟɥɟɦɟɧɬɿɜ ± ( ɬɚ ɪɟɤɭɪɫɢɜɧɢɯ ɡɜ¶ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ ± L, 
ɭɩɨɪɹɞɤɨɜɚɧɢɯ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɦɧɨɠɢɧɨɸ ɩɪɚɜɢɥ ± R  ɳɨ ɡɭɦɨɜɥɸɸɬɶ ɩɨɹɜɭ 
ɪɟɤɭɪɫɢɜɧɨɫɬɿ ɜ ɨɛ¶ɽɤɬɿ ɞɢɡɚɣɧɭ > @  ɋɬɪɭɤɬɭɪɚ ɜɿɡɭɚɥɶɧɨʀ ɪɟɤɭɪɫɢɜɧɨʀ ɫɢɫɬɟɦɢ 
± VRSst ɽ ɦɧɨɠɢɧɨɸ ɟɥɟɦɟɧɬɿɜ ȼɊɋ ɬɚ ɡɜ¶ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ  

VRSst = {E, L} (1) 

ɞɟ ( ± ɦɧɨɠɢɧɚ ɟɥɟɦɟɧɬɿɜ ȼɊɋ  / ± ɦɧɨɠɢɧɚ ɡɜ¶ɹɡɤɿɜ ȼɊɋ  
ɇɟɨɛɯɿɞɧɿɫɬɶ  ɩɪɟɞɫɬɚɜɥɟɧɧɹ  ɫɬɪɭɤɬɭɪɢ  ȼɊɋ  ɭ  ɮɨɪɦɿ   ɡɪɭɱɧɿɣ  ɞɥɹ 

ɚɥɝɨɪɢɬɦɿɡɚɰɿʀ ɬɚ ɩɨɞɚɥɶɲɨʀ ɤɨɦɩ¶ɸɬɟɪɢɡɚɰɿʀ   ɡɭɦɨɜɥɸɽ ɿɧɬɟɪɟɫ ɞɨ ɞɢɫɤɪɟɬɧɢɯ 
ɦɟɬɨɞɿɜ  ɮɨɪɦɚɥɿɡɚɰɿʀ  ɫɢɫɬɟɦ   Ɇɨɠɧɚ  ɩɨɦɿɬɢɬɢ   ɳɨ  ɜɢɡɧɚɱɟɧɧɹ       ɡɚ  ɫɜɨɽɸ 
ɫɬɪɭɤɬɭɪɨɸ  ɬɚ  ɫɦɢɫɥɨɜɢɦ  ɡɧɚɱɟɧɧɹɦ  ɤɨɦɩɨɧɟɧɬɿɜ  ɧɚɝɚɞɭɽ  ɝɪɚɮ  *  
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭ ɮɨɪɦɿ ɤɨɪɬɟɠɭ   

G = ۦV, Eۧ (2) 

ɞɟ _V| = n ± ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ _E| = m ± ɤɿɥɶɤɿɫɬɶ ɪɟɛɟɪ  
Ƚɪɚɮ ± ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɨɛ¶ɽɤɬɿɜ ɬɚ ɡɜ¶ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ > @  ȼ ɤɨɧɬɟɤɫɬɿ ɞɚɧɨɝɨ 

ɞɨɫɥɿɞɠɟɧɧɹ  ɩɪɨɩɨɧɭɽɬɶɫɹ  ɚɞɚɩɬɭɜɚɬɢ  ɬɜɟɪɞɠɟɧɧɹ       ɳɨɞɨ  ȼɊɋ  ɜ  ɨɛ¶ɽɤɬɚɯ 
ɞɢɡɚɣɧɭ  ɬɨɦɭ  ɧɟɯɚɣ  

VRSst = G = ۦE, Lۧ  (3) 

ɞɟ _E| = e ± ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ȼɊɋ  _L| = l ± ɤɿɥɶɤɿɫɬɶ ɡɜ¶ɹɡɤɿɜ ȼɊɋ  
ȱɧɬɟɪɩɪɟɬɚɰɿɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ ɝɪɚɮ ɬɚ ɣɨɝɨ ɫɩɿɜɫɬɚɜɥɟɧɧɹ ɿɡ ɩɨɧɹɬɬɹɦ 

ɫɬɪɭɤɬɭɪɢ  ȼɊɋ  ɨɛʉɪɭɧɬɨɜɭɽ  ɦɨɠɥɢɜɿɫɬɶ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɦɟɬɨɞɿɜ  ɞɢɫɤɪɟɬɧɨɝɨ 
ɚɧɚɥɿɡɭ  ɞɥɹ  ɜɢɹɜɥɟɧɧɹ  ɬɚ  ɦɚɬɟɦɚɬɢɱɧɨʀ  ɮɨɪɦɚɥɿɡɚɰɿʀ  ɬɢɩɨɜɢɯ  ɫɬɪɭɤɬɭɪ  ȼɊɋ  ɜ 
ɨɛ¶ɽɤɬɚɯ  ɞɢɡɚɣɧɭ   Ⱦɨɰɿɥɶɧɿɫɬɶ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɨɤɪɟɫɥɟɧɨɝɨ  ɩɿɞɯɨɞɭ  ɡɭɦɨɜɥɟɧɚ 
ɧɚɨɱɧɿɫɬɸ  ɧɚ  ɩɨɜɧɨɬɨɸ  ɩɪɟɞɫɬɚɜɥɟɧɧɹ  ɿɧɮɨɪɦɚɰɿʀ   ɧɟɨɛɯɿɞɧɨʀ  ɞɥɹ  ɩɨɞɚɥɶɲɨʀ 
ɚɥɝɨɪɢɬɦɿɡɚɰɿʀ ɬɚ ɤɨɦɩ¶ɸɬɟɪɢɡɚɰɿʀ ɤɨɧɰɟɩɬɭɚɥɶɧɨʀ ɦɨɞɟɥɿ ȼɊɋ   
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Ⱥɧɚɥɿɡ  ɨɫɬɚɧɧɿɯ  ɞɨɫɥɿɞɠɟɧɶ  ɿ  ɩɭɛɥɿɤɚɰɿɣ   Ɋɟɤɭɪɫɿɹ  ɡɧɚɯɨɞɢɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɡɧɚɧɶ ɬɚ ɝɪɭɩɚɯ ɞɢɫɰɢɩɥɿɧ  ɍ ɝɚɥɭɡɿ ɫɢɫɬɟɦɨɥɨɝɿʀ 
ɜɱɟɧɿ ɞɿɣɲɥɢ ɜɢɫɧɨɜɤɭ  ɳɨ ɪɟɤɭɪɫɿɹ ɞɨɡɜɨɥɹɽ ɜɢɡɧɚɱɚɬɢ ɚɥɝɨɪɢɬɦɢ ɪɨɡɜ¶ɹɡɚɧɧɹ 
ɡɚɞɚɱ  >         @   ɍ  ɝɚɥɭɡɿ ɿɧɠɟɧɟɪɧɨʀ  ɬɚ  ɤɨɦɩ¶ɸɬɟɪɧɨʀ  ɝɪɚɮɿɤɢ  ɞɨɫɥɿɞɧɢɤɢ 
ɜɢɜɱɚɸɬɶ  ɩɨɛɭɞɨɜɭ  ɜɿɡɟɪɭɧɤɿɜ  ɧɚ  ɨɫɧɨɜɿ  ɪɟɤɭɪɫɢɜɧɨɝɨ  ɪɭɯɭ [6]. ɉɨɨɞɢɧɨɤɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɿɞɧɿɦɚɸɬɶ ɩɢɬɚɧɧɹ ɪɟɤɭɪɫɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ¶ɽɤɬɿɜ ɦɢɫɬɟɰɬɜɚ ɬɚ 
ɚɪɯɿɬɟɤɬɭɪɢ  > @   ɉɪɨɬɟ  ɜɚɪɬɨ  ɩɿɞɤɪɟɫɥɢɬɢ  ɩɨɜɟɪɯɧɟɜɢɣ  ɪɿɜɟɧɶ  ɨɩɪɚɰɸɜɚɧɧɹ 
ɞɚɧɨʀ ɬɟɦɢ ɡ ɬɨɱɤɢ ɡɨɪɭ ɮɨɪɦɚɥɿɡɚɰɿʀ ɩɪɨɹɜɿɜ ȼɊɋ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ   

Ɏɨɪɦɭɥɸɜɚɧɧɹ ɰɿɥɟɣ  ɫɬɚɬɬɿ  Ɇɟɬɨɸ  ɪɨɛɨɬɢ  ɽ  ɮɨɪɦɚɥɿɡɚɰɿɹ  ɫɬɪɭɤɬɭɪɢ 
ȼɊɋ  ɜ  ɨɛ¶ɽɤɬɚɯ  ɞɢɡɚɣɧɭ  ɧɚ  ɨɫɧɨɜɿ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɦɟɬɨɞɿɜ  ɞɢɫɤɪɟɬɧɨɝɨ  ɚɧɚɥɿɡɭ  
Ɂɚɜɞɚɧɧɹɦɢ ɪɨɛɨɬɢ ɽ     ɜɢɹɜɢɬɢ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ȼɊɋ ɜ ɨɛ¶ɽɤɬɚɯ ɞɢɡɚɣɧɭ ɬɢɩɢ 
ɫɬɪɭɤɬɭɪ  ɬɚ  ɡɜ¶ɹɡɤɿɜ       ɡɞɿɣɫɧɢɬɢ  ɮɨɪɦɚɥɿɡɚɰɿɸ  ɜɢɹɜɥɟɧɢɯ  ɬɢɩɿɜ  ɫɬɪɭɤɬɭɪ  ɬɚ 
ɡɜ¶ɹɡɤɿɜ ɭ ɝɪɚɮɿɱɧɿɣ  ɦɚɬɟɦɚɬɢɱɧɿɣ ɬɚ ɦɚɬɪɢɱɧɿɣ ɮɨɪɦɚɯ ɝɪɚɮɭ  

ȼɢɤɥɚɞɟɧɧɹ  ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ   Ɋɨɡɦɟɠɨɜɭɽɦɨ  ɬɪɢ  ɨɫɧɨɜɧɿ  ɝɪɭɩɢ 
ɫɬɪɭɤɬɭɪ  ȼɊɋ  ɜ  ɨɛ¶ɽɤɬɚɯ  ɞɢɡɚɣɧɭ   ɥɿɧɿɣɧɿ   ɿɽɪɚɪɯɿɱɧɿ  ɬɚ  ɰɢɤɥɿɱɧɿ   Ʉɨɠɟɧ  ɬɢɩ 
ɫɬɪɭɤɬɭɪɢ  ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ  ɡɚɫɬɨɫɭɜɚɧɧɹɦ  ɜɢɡɧɚɱɟɧɢɯ   ɯɚɪɚɤɬɟɪɧɢɯ  ɡɜ¶ɹɡɤɿɜ 
ɳɨɞɨ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ   

L = {Ln, Lh, Lc}, (4) 

ɞɟ L ± ɦɧɨɠɢɧɚ  ɡɜ¶ɹɡɤɿɜ  ɭ  ȼɊɋ  Ln ± ɥɿɧɿɣɧɿ  ɡɜ¶ɹɡɤɢ  /h ± ɿɽɪɚɪɯɿɱɧɿ  ɡɜ¶ɹɡɤɢ   /c ± ɰɢɤɥɿɱɧɿ 

ɡɜ¶ɹɡɤɢ  

 
ɍ  ɪɢɫɭɧɤɚɯ   ɩɨɞɚɧɢɯ  ɜ  ɫɬɚɬɬɿ   ɡɞɿɣɫɧɟɧɨ  ɨɩɢɫ  ɩɪɟɞɫɬɚɜɥɟɧɢɯ  ȼɊɋ  ɭ 

ɝɪɚɮɿɱɧɿɣ   ɦɚɬɟɦɚɬɢɱɧɿ  ɬɚ  ɦɚɬɪɢɱɧɿɣ  ɮɨɪɦɚɯ  ɝɪɚɮɭ   Ʉɨɠɧɨɦɭ  ɝɪɚɮɿɱɧɨɦɭ 
ɡɨɛɪɚɠɟɧɧɸ  ɝɪɚɮɚ   ɳɨ  ɜɿɞɨɛɪɚɠɚɽ  ɬɢɩ  ɡɜ¶ɹɡɤɿɜ  ȼɊɋ   ɩɨɞɚɧɨ  ɭ  ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɬɚ ɿɧɰɢɞɟɧɬɧɨɫɬɿ  Ɇɚɬɪɢɰɹ ɫɭɦɿɠɧɨɫɬɿ Ⱥs, As = e, e = |E| ± ɰɟ 
ɨɞɧɚ ɡ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ȼɊɋ  ɫɬɨɜɩɰɿ  ɿ ɪɹɞɤɢ ɹɤɨʀ ɜɿɞɨɛɪɚɠɚɸɬɶ 
ɟɥɟɦɟɧɬɢ ȼɊɋ   ɚ  ɱɢɫɥɚ  ɭ  ɤɨɦɿɪɤɚɯ  ± ʀɯ  ɡɜ¶ɹɡɤɢ ɦɿɠ  ɫɨɛɨɸ  Ɍɚɤ   ³ ´  ɭ  ɤɨɦɿɪɰɿ 
ɜɤɚɡɭɽ ɧɚ  ɜɿɞɫɭɬɧɿɫɬɶ  ɡɜ¶ɹɡɤɭ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ  Ɇɚɬɪɢɰɹ  ɿɧɰɢɞɟɧɬɧɨɫɬɿ Ⱥi, Ai = 
eîl, e = |E|, l = |L| ± ɰɟ  ɮɨɪɦɚ  ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ȼɊɋ  ɳɨ ɮɨɪɦɚɥɿɡɭɽ 
ɡɜ¶ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ȼɊɋ  ɋɬɨɜɩɰɿ ɦɚɬɪɢɰɿ  ɜɿɞɩɨɜɿɞɚɸɬɶ ɡɜ¶ɹɡɤɚɦ  ɪɹɞɤɢ  ± 
ɟɥɟɦɟɧɬɚɦ  Ʉɨɦɿɪɤɚ ɦɚɬɪɢɰɿ ɦɨɠɟ ɧɚɛɭɜɚɬɢ ɬɪɶɨɯ ɡɧɚɱɟɧɶ  ³± ´ ± ɹɤɳɨ ɡɜ¶ɹɡɨɤ 
ɜɢɯɨɞɢɬɶ ɡ ɟɥɟɦɟɧɬɚ  ³ ´ ± ɹɤɳɨ ɡɜ¶ɹɡɨɤ ɜɯɨɞɢɬɶ ɜ ɟɥɟɦɟɧɬ  ³ ´ ± ɹɤɳɨ ɡɜ¶ɹɡɨɤ 
ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɜɿɞɫɭɬɧɿɣ.  

ȼɊɋ  ɥɿɧɿɣɧɨʀ  ɫɬɪɭɤɬɭɪɢ  Ln ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ  ɜɢɤɥɢɤɨɦ  ɨɞɧɿɽʀ  ɤɨɩɿʀ  ɧɚ 
ɨɞɧɨɦɭ  ɪɿɜɧɿ   ɪɢɫ       ɏɚɪɚɤɬɟɪɧɢɦ  ɞɥɹ  ɬɚɤɢɯ  ɫɬɪɭɤɬɭɪ  ɽ  ɬɢɩ  ɡɜ¶ɹɡɤɭ  ɥɚɧɰɸɝ  
Ʌɚɧɰɸɝ ± ɲɥɹɯ ɩɨɫɥɿɞɨɜɧɢɯ ɜɢɤɥɢɤɿɜ ɡɿ ɡɜ¶ɹɡɤɚɦɢ ɦɿɠ ɫɭɦɿɠɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 
ȼɊɋ  Ⱦɥɹ ɬɚɤɢɯ ȼɊɋ VRSst(Ln) = ۦE, Lۧ ɞɿɣɫɧɨɸ ɽ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ e = l ± 1. 
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ȼɊɋ VRSst(ln) = (3, 2) Ɇɚɬɪɢɰɹ Ⱥs  = 3 Ɇɚɬɪɢɰɹ Ⱥi    î  

Ɋɢɫ     ȼɊɋ ɥɿɧɿɣɧɨʀ ɫɬɪɭɤɬɭɪɢ  ɡɜ¶ɹɡɨɤ ± ɥɚɧɰɸɝ  

ȼɊɋ ɿɽɪɚɪɯɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ ɜɢɧɢɤɚɸɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɜ¶ɹɡɤɿɜ  
ɳɨ  ɡɭɦɨɜɥɸɸɬɶ ɩɨɹɜɭ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɛɿɥɶɲɟ ɨɞɧɨɝɨ ɪɚɡɭ ɧɚ ɨɞɧɨɦɭ ɪɿɜɧɿ  
ɉɪɢɤɥɚɞɨɦ  ɬɚɤɢɯ  ɡɜ¶ɹɡɤɿɜ  ɽ  ɞɟɪɟɜɨ   ɪɢɫ        Ⱦɟɪɟɜɨ  - ɫɤɿɧɱɟɧɧɚ ɦɧɨɠɢɧɚ  ɳɨ 
ɫɤɥɚɞɚɽɬɶɫɹ  ɿɡ  ɨɞɧɨɝɨ  ɚɛɨ  ɛɿɥɶɲɟ  ɜɭɡɥɿɜ  ɳɨ  ɦɿɫɬɹɬɶ  ɛɚɡɨɜɭ  ɫɢɫɬɟɦɭ  ± ɤɨɪɿɧɶ  
ɿɧɲɿ ɜɭɡɥɢ ± ɰɟ ɩɿɞɫɢɫɬɟɦɢ  ɳɨ ɩɨɩɚɪɧɨ ɧɟ ɩɟɪɟɬɢɧɚɸɬɶɫɹ  ɿ ɬɚɤɨɠ ɽ ɞɟɪɟɜɨɦ  

 

 

 

 

 

 

 

ȼɊɋ VRSst(lh) = (4, 3) Ɇɚɬɪɢɰɹ Ⱥs = 4 Ɇɚɬɪɢɰɹ Ⱥi    î  

Ɋɢɫ     ȼɊɋ ɿɽɪɚɪɯɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ  ɡɜ¶ɹɡɨɤ ± ɞɟɪɟɜɨ 

ɐɢɤɥɿɱɧɚ  ɫɬɪɭɤɬɭɪɚ  ȼɊɋ  ɛɚɡɭɽɬɶɫɹ  ɧɚ  ɹɜɢɳɿ  ɡɜɨɪɨɬɧɨɝɨ  ɡɜ¶ɹɡɤɭ   Ⱦɥɹ 
ɰɢɤɥɿɱɧɨɝɨ  ɝɪɚɮɭ  ɞɿɣɫɧɨɸ  ɽ  ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ  e = l    Ɇɨɠɧɚ  ɪɨɡɦɟɠɭɜɚɬɢ  ɬɪɢ 
ɨɫɧɨɜɧɿ  ɬɢɩɢ  ɡɜ¶ɹɡɤɿɜ   ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ   ɩɨɜɧɢɣ ɰɢɤɥ  ɧɟɩɨɜɧɢɣ 
ɰɢɤɥ ɬɚ ɧɟɩɨɜɧɢɣ ɰɢɤɥ ɡ ɞɨɞɚɬɤɨɜɨɸ ɥɚɧɤɨɸ  Ɍɨɦɭ  ɦɧɨɠɢɧɭ ɰɢɤɥɿɱɧɢɯ ɡɜ¶ɹɡɤɿɜ 
Lc ɦɨɠɧɚ ɡɚɞɚɬɢ ɭ ɜɢɝɥɹɞɿ  

Lc = {lc1, lc2, lc3}, (5) 

ɞɟ lc1 ± ɡɜ¶ɹɡɨɤ ɩɨɜɧɢɣ ɰɢɤɥ  lc2 ± ɡɜ¶ɹɡɨɤ ɧɟɩɨɜɢɧɢɣ ɰɢɤɥ  lc3 ± ɡɜ¶ɹɡɨɤ ɧɟɩɨɜɧɢɣ 
ɰɢɤɥ ɡ ɞɨɞɚɬɤɨɜɨɸ ɥɚɧɤɨɸ 

Ɂɜ¶ɹɡɨɤ ɩɨɜɧɢɣ ɰɢɤɥ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɬɢɦ  ɳɨ ȼɊɋ ɦɿɫɬɢɬɶ ɟɥɟɦɟɧɬ  ɹɤɢɣ 
ɩɨɜɧɿɫɬɸ ɜɿɞɨɛɪɚɠɚɽ ɜɢɯɿɞɧɢɣ ɫɢɝɧɚɥ  ɞɭɛɥɸɽ ɫɢɫɬɟɦɭ   ɪɢɫ      

 

 

 
 

 

 
 

 

 
 

 

ȼɊɋ VRSst(lc1) = (2, 2) Ɇɚɬɪɢɰɹ Ⱥs = 2 Ɇɚɬɪɢɰɹ Ⱥi    î  
Ɋɢɫ     ȼɊɋ ɰɢɤɥɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ  ɡɜ¶ɹɡɨɤ ± ɩɨɜɧɢɣ ɰɢɤɥ 
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Ɍɚɤ   ɭ  ȼɊɋ  ɡɿ  ɡɜ¶ɹɡɤɨɦ  ɩɨɜɧɢɣ  ɰɢɤɥ  ɟɥɟɦɟɧɬɢ  ɪɿɡɧɢɯ  ɪɿɜɧɿɜ  ɦɨɠɧɚ  ɨɬɪɢɦɚɬɢ 
³ɨɞɢɧ ɡ ɨɞɧɨɝɨ´. 

ɋɢɫɬɟɦɢ  ɧɚ  ɨɫɧɨɜɿ  ɡɜ¶ɹɡɤɭ  ɧɟɩɨɜɧɢɣ  ɰɢɤɥ  ɜɢɧɢɤɚɸɬɶ   ɹɤɳɨ  ɟɥɟɦɟɧɬ 
ɜɿɞɨɛɪɚɠɚɽ   ɞɭɛɥɸɽ   ɥɢɲɟ  ɱɚɫɬɢɧɭ  ɜɯɿɞɧɨɝɨ  ɫɢɝɧɚɥɭ   ɇɚɩɪɢɤɥɚɞ   ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɜ ɹɤɨɫɬɿ ɟɥɟɦɟɧɬɭ ɞɡɟɪɤɚɥɚ   ɪɢɫ      Ɍɨɦɭ  ɭ ȼɊɋ  ɿɡ ɬɚɤɢɦ ɬɢɩɨɦ 
ɡɜ¶ɹɡɤɭ  ɜɿɞɛɭɜɚɽɬɶɫɹ  ɜɬɪɚɬɚ  ɩɟɜɧɨʀ  ɱɚɫɬɢɧɿ  ɿɧɮɨɪɦɚɰɿʀ  ɩɪɨ  ɛɚɡɨɜɢɣ  ɟɥɟɦɟɧɬ  
ȿɥɟɦɟɧɬ  ɧɚ  ɞɪɭɝɨɦɭ  ɿɬɟɪɚɰɿɣɧɨɦɭ  ɪɿɜɧɿ  ɦɨɠɧɚ  ɨɬɪɢɦɚɬɢ  ɡ ɟɥɟɦɟɧɬɭ  ɩɟɪɲɨɝɨ 
ɪɿɜɧɸ  ɚɥɟ ɧɟ ɧɚɜɩɚɤɢ   

 

 
 

 

 
 

 

 
 

 

ȼɊɋ VRSst(lc2) = (2, 2) Ɇɚɬɪɢɰɹ Ⱥs = 2 Ɇɚɬɪɢɰɹ Ⱥi    î  

Ɋɢɫ     ȼɊɋ ɰɢɤɥɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ  ɡɜ¶ɹɡɨɤ ± ɧɟɩɨɜɧɢɣ ɰɢɤɥ 

Ɉɫɨɛɥɢɜɿɫɬɶ ɰɢɤɥɿɱɧɢɯ ȼɊɋ ɡɿ ɡɜ¶ɹɡɤɨɦ ɧɟɩɨɜɧɢɣ ɰɢɤɥ ɡ ɞɨɞɚɬɤɨɜɨɸ 
ɥɚɧɤɨɸ ɩɨɥɹɝɚɽ ɜ ɫɭɦɿɳɟɧɧɿ ɜ ɨɞɧɨɦɭ ɨɛ¶ɽɤɬɿ ɞɜɨɯ ɬɢɩɿɜ ɡɜ¶ɹɡɤɭ  ɪɢɫ      

 

 

 
 

 

 

 

 

 

ȼɊɋ VRSst(lc3) = (3, 3) Ɇɚɬɪɢɰɹ Ⱥs = 3 Ɇɚɬɪɢɰɹ Ⱥi    î  

Ɋɢɫ     ȼɊɋ ɰɢɤɥɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ  ɡɜ¶ɹɡɨɤ ± ɧɟɩɨɜɧɢɣ ɰɢɤɥ ɡ ɞɨɞɚɬɤɨɜɨɸ ɥɚɧɤɨɸ 

Ɍɨɛɬɨ   ɜ  ɫɢɫɬɟɦɿ  ɡ  ɬɪɶɨɯ  ɟɥɟɦɟɧɬɿɜ  {a, b, c`  ɦɿɠ  ɟɥɟɦɟɧɬɚɦɢ A±B ɿɫɧɭɽ 
ɡɜ¶ɹɡɨɤ ɧɟɩɨɜɧɢɣ ɰɢɤɥ  ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ A±C ± ɡɜ¶ɹɡɨɤ ɥɚɧɰɸɝ   

ȼɢɫɧɨɜɤɢ  ɋɬɪɭɤɬɭɪɚ ȼɊɋ ɜ ɨɛ¶ɽɤɬɚɯ ɞɢɡɚɣɧɭ ± ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɦɧɨɠɢɧɢ 
ɟɥɟɦɟɧɬɿɜ ȼɊɋ ɬɚ ɡɜ¶ɹɡɤɿɜ ȼɊɋ  Ɂɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ ɞɢɫɤɪɟɬɧɨɝɨ ɚɧɚɥɿɡɭ ɳɨɞɨ 
ɦɚɬɟɪɿɚɥɶɧɢɯ  ɜɿɞɬɜɨɪɸɜɚɧɢɯ  ɨɛ¶ɽɤɬɿɜ  ɞɢɡɚɣɧɭ  ɞɨɡɜɨɥɢɥɨ  ɜɢɹɜɢɬɢ  ɬɢɩɢ 
ɫɬɪɭɤɬɭɪ ɬɚ ɡɜ¶ɹɡɤɿɜ ȼɊɋ  ɥɿɧɿɣɧɭ  ɿɽɪɚɪɯɿɱɧɭ  ɰɢɤɥɿɱɧɭ  

Ʌɿɧɿɣɧɿɣ  ɫɬɪɭɤɬɭɪɿ  ɜɿɞɩɨɜɿɞɚɽ  ɡɜ¶ɹɡɨɤ  ɥɚɧɰɸɝ   ȱɽɪɚɪɯɿɱɧɚ  ɫɬɪɭɤɬɭɪɚ 
ɛɚɡɭɽɬɶɫɹ  ɧɚ  ɡɜ¶ɹɡɤɭ  ɞɟɪɟɜɨ   ȼɊɋ  ɰɢɤɥɿɱɧɨʀ  ɫɬɪɭɤɬɭɪɢ  ɦɨɠɭɬɶ  ɛɭɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɿ  ɬɪɶɨɦɚ  ɬɢɩɚɦɢ  ɡɜ¶ɹɡɤɭ: ɩɨɜɧɢɣ  ɰɢɤɥ   ɧɟɩɨɜɧɢɣ  ɰɢɤɥ   ɧɟɩɨɜɧɢɣ 
ɰɢɤɥ  ɡ  ɞɨɞɚɬɤɨɜɨɸ  ɥɚɧɤɨɸ   Ɍɢɩɢ  ɡɜ¶ɹɡɤɭ  ɜɢɡɧɚɱɚɸɬɶ  ɫɬɭɩɿɧɶ  ɬɚ  ɧɚɩɪɹɦ 
ɩɟɪɟɞɚɱɿ  ɿɧɮɨɪɦɚɰɿʀ  ɡ  ɟɥɟɦɟɧɬɿɜ  ɨɞɧɨɝɨ  ɪɿɜɧɸ  ȼɊɋ  ɧɚ  ɧɚɫɬɭɩɧɢɣ  
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ɉɪɟɞɫɬɚɜɥɟɧɧɹ  ɫɬɪɭɤɬɭɪɢ  ȼɊɋ  ɭ  ɮɨɪɦɿ  ɦɚɬɪɢɰɶ  ɫɭɦɿɠɧɨɫɬɿ  ɧɚ  ɿɧɰɢɞɟɧɬɧɨɫɬɿ 
ɥɹɝɚɽ ɜ ɨɫɧɨɜɭ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɤɨɦɩ¶ɸɬɟɪɢɡɚɰɿʀ ɤɨɧɰɟɩɬɭɚɥɶɧɨʀ ɦɨɞɟɥɿ ȼɊɋ  

ɉɟɪɫɩɟɤɬɢɜɢ  ɩɨɞɚɥɶɲɨɝɨ  ɞɨɫɥɿɞɠɟɧɧɹ   ɮɨɪɦɭɜɚɧɧɹ  ɬɚ  ɨɩɢɫ 
ɤɨɧɰɟɩɬɭɚɥɶɧɨʀ ɦɨɞɟɥɿ ȼɊɋ ɜ ɨɛ¶ɽɤɬɚɯ ɞɢɡɚɣɧɭ  
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Ⱥɧɧɨɬɚɰɢɹ 
ȼ  ɫɬɚɬɶɟ  ɩɪɟɞɩɪɢɧɹɬɚ  ɩɨɩɵɬɤɚ  ɮɨɪɦɚɥɢɡɚɰɢɢ  ɫɬɪɭɤɬɭɪɵ ɜɢɡɭɚɥɶɧɵɯ 

ɪɟɤɭɪɫɢɜɧɵɯ  ɫɢɫɬɟɦ   ȼɊɋ   ɜ  ɨɛɴɟɤɬɚɯ  ɞɢɡɚɣɧɚ   ɧɚ  ɨɫɧɨɜɟ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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 ɰɟɩɶ  ɞɟɪɟɜɨ  ɩɨɥɧɵɣ ɰɢɤɥ  ɧɟɩɨɥɧɵɣ ɰɢɤɥ  ɧɟɩɨɥɧɵɣ ɰɢɤɥ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɡɜɟɧɨɦ   ɉɪɢɦɟɧɟɧɵ  ɝɪɚɮɢɱɟɫɤɢɟ  ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ ɦɚɬɪɢɱɧɵɟ ɮɨɪɦɵ ɝɪɚɮɚ 
ɞɥɹ ɮɨɪɦɚɥɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɹɡɟɣ ȼɊɋ ɜ ɨɛɴɟɤɬɚɯ ɞɢɡɚɣɧɚ  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ  ɜɢɡɭɚɥɶɧɚɹ  ɪɟɤɭɪɫɢɜɧɚ  ɫɢɫɬɟɦɚ   ɞɢɡɚɣɧ   ɞɢɫɤɪɟɬɧɵɣ 
ɚɧɚɥɢɡ  

 
Abstract 

The article provides a discrete analysis of visual recursive systems (VRS) in 
art-design objects. Types of VRSs structures (linear, hierarchical, cyclic) are defined 
and described. Features of VRSs links (chain, tree, full cycle, part cycle, part cycle 
with the additional element) are found. The graphic, mathematical and matrix forms 
of graph representation for VRSs structures formalization are used. 
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