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Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹщɟɧɚ ɢɡɭɱɟɧɢɸ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨ-

ɫɬɨɹɧɢɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɥɟɟɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ, ɹɜɥɹɸщɟɣɫɹ ɧɟ-
ɫɭщɢɦ ɷɥɟɦɟɧɬɨɦ ɞɨщɚɬɨ-ɤɥɟɟɧɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɦɨɫɬɨɜ. Ⱦɟɪɟɜɨɩɥɢɬɚ ɢɡ 
ɧɟɱɟɬɧɨɝɨ ɱɢɫɥɚ ɫɥɨɟɜ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɨɞɧɨɪɨɞɧɚɹ 
ɬɨɧɤɚɹ ɩɥɢɬɚ ɫ ɨɬɥɢɱɚɸщɢɦɢɫɹ ɫɜɨɣɫɬɜɚɦɢ ɜ ɪɚɡɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨ-
ɧɵ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ ɫɩɚɹɧɧɵɯ (ɫɤɥɟɟɧɧɵɯ) ɨɞɧɨɪɨɞ-
ɧɵɯ ɚɧɢɡɨɬɪɨɩɧɵɯ ɫɥɨɟɜ. ȼ ɪɚɛɨɬɟ ɞɚɟɬɫɹ ɨɰɟɧɤɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɦɧɨɝɨɫɥɨɣɧɵɯ ɞɟɪɟɜɨɩɥɢɬ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɥɢɬɧɵɦ ɩɪɨɥɟɬɧɵɦ ɫɬɪɨɟɧɢ-
ɹɦ ɦɨɫɬɨɜ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɞɨщɚɬɨ-ɤɥɟɟɧɨɟ ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ, ɦɧɨɝɨɫɥɨɣɧɚɹ ɞɟɪɟɜɨɩ-

ɥɢɬɚ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ, ɱɟɬɧɵɟ ɫɥɨɢ ɞɨɫɨɤ, ɧɟɱɟɬɧɵɟ ɫɥɨɢ, ɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ. 

 

ȼɜɟɞɟɧɢɟ 

ɉɥɢɬɧɵɟ ɩɪɨɥёɬɧɵɟ ɫɬɪɨɟɧɢɹ ɢɡ ɤɥɟɟɧɨɣ 
ɞɪɟɜɟɫɢɧɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɜɢɞɟ ɩɪɨɞɨɥɶɧɨɣ 
ɞɟɪɟɜɨɩɥɢɬɵ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɩɟɪɬɨɣ 
ɧɚ ɤɚɩɢɬɚɥɶɧɵɟ ɨɩɨɪɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢ-
ɞɚ ɞɟɪɟɜɨɩɥɢɬɵ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɬɢɩɚ 
ɩɥɢɬɧɵɯ ɩɪɨɥёɬɧɵɯ ɫɬɪɨɟɧɢɣ: ɚ) ɤɥɟɟɧɚɹ 
ɩɥɢɬɚ; ɛ) ɨɛɠɚɬɚɹ ɩɥɢɬɚ; ɜ) ɨɛɠɚɬɚɹ ɤɥɟɟ-
ɧɚɹ ɩɥɢɬɚ [1,2,3]. 

Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ  
«ɨɛɠɚɬɚɹ ɤɥɟɟɧɚɹ ɞɟɪɟɜɨɩɥɢɬɚ» ɨɬ ɩɪɟɞɵ-
ɞɭɳɢɯ ɬɢɩɨɜ  ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɬɞɟɥɶ-
ɧɵɟ ɞɨɫɤɢ ɡɚɦɟɧɟɧɵ ɤɥɟɟɧɵɦɢ ɛɚɥɤɚɦɢ, ɭɥɨ-
ɠɟɧɧɵɦɢ ɛɨɤɨɜɨɣ ɝɪɚɧɶɸ ɜɧɢɡ Д4-7]. ȼ ɰɟɥɨɦ 
ɩɥɢɬɭ ɩɨ ɲɢɪɢɧɟ ɦɨɫɬɚ ɧɚɛɢɪɚɸɬ ɢɡ ɤɥɟɟɧɵɯ 
ɛɚɥɨɤ-ɫɟɤɰɢɣ, ɭɥɨɠɟɧɧɵɯ ɩɥɨɬɧɨ ɞɪɭɝ ɤ ɞɪɭɝɭ 
ɢ ɨɛɠɚɬɵɯ ɜɵɫɨɤɨɩɪɨɱɧɵɦɢ ɫɬɟɪɠɧɹɦɢ. П̌-
̦ел̛ ̛̚ клее̦о̜ д̬е̏е̛̭̦ы о̛̙̥̍̌̀т̭́ 

̐л̦̌̏ы̥ о̬̍̌̚о̥ по̭̬ед̭т̥̏̌ ̭те̬̙̦е̜, 
̬̥̌̚ещ̌е̥ых ̏ от̏е̬̭т̛́х ̦̏ут̛̬ пл̛ты. 
Ⱦɟɪɟɜɨɩɥɢɬɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢɡ ɨɛɠɚɬɵɯ 
ɤɥɟɟɧɵɯ ɩɚɧɟɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ  ɜ ɤɚɱɟɫɬɜɟ 
ɩɥɢɬɧɨɝɨ ɩɪɨɥёɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɪɢ ɩɪɨɥёɬɚɯ 
до ϭϮ ̥.  

Иɡɜɟɫɬɧɨ  ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ, ɫɨɫɬɚɜ-
ɥɟɧɧɨɟ ɢɡ ɤɥɟɟɧɵɯ ɛɚɥɨɤ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ   ɢ ɫɨɛɪɚɧɧɨɣ ɧɚ ɦɟɫɬɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɥɟɟɧɨɣ ɞɟɪɟ-
ɜɨɩɥɢɬɵ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɩɨɞ 
ɭɝɥɨɦ 90 ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɨɫɨɤ-ɡɚɝɨɬɨɜɨɤ. 
ɉɨɫɥɨɣɧɨ ɭɥɨɠɟɧɧɵɟ ɧɚ ɲɢɪɢɧɭ ɦɨɫɬɚ  ɞɨɫɤɢ 
- ɡɚɝɨɬɨɜɤɢ ɪɚɡɦɟɳɟɧɵ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ ɩɨɞ 
ɭɝɥɨɦ 45 ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɛɚɥɨɤ  Д8], ɚ ɜ 
ɞɪɭɝɨɦ  Д9] - ɩɨɞ ɭɝɥɨɦ 90 ɤ  ɨɫɢ ɛɚɥɨɤ ɞɥɹ 
ɧɟɱɟɬɧɵɯ ɫɥɨɟɜ ɢ 0 ɞɥɹ ɱɟɬɧɵɯ. Ɉɫɨɛɟɧɧɨɫɬɶ 
ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ 
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ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ ɭɱɚɫɬɜɭɸɬ ɦɧɨɝɨɫɥɨɣɧɚɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɥɢɬɚ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ 
ɢ ɩɪɨɞɨɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɛɚɥɤɢ, ɜɵɩɨɥ-
ɧɟɧɧɵɟ ɢɡ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 
ɪɚɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɩɪɨɰɟɫɫɟ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɬɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɪɚɛɨɬɵ ɩɨ ɢɡɭ-
ɱɟɧɢɸ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɥɟɟɧɨɣ 
ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ Д10-12], 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ ɤɚɱɟɫɬɜɟ ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨ-
ɝɨ ɫɬɪɨɟɧɢɹ Д13]. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɩɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɞɨɫɨɤ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 
ɩɨ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ 

Ⱦɟɪɟɜɨɩɥɢɬɚ ɢɡ ɧɟɱɟɬɧɨɝɨ ɱɢɫɥɚ ɫɥɨɟɜ 
ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɚ ɤ 
ɪɚɡɪɹɞɭ ɚɧɢɡɨɬɪɨɩɧɵɯ ɩɥɢɬ, ɜ ɤɨɬɨɪɨɣ ɫɪɟ-
ɞɢɧɧɚɹ ɩɥɨɫɤɨɫɬɶ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɫɬɶɸ ɭɩɪɭ-
ɝɨɣ ɫɢɦɦɟɬɪɢɢ, ɚ ɫɢɦɦɟɬɪɢɱɧɵɟ ɫɥɨɢ ɨɞɧɨ-
ɪɨɞɧɵ ɢ ɨɪɬɨɬɪɨɩɧɵ. 

ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ɪɚɫɱɟɬɚ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɨɪɬɨɬɪɨɩɧɵɯ ɩɥɚɫɬɢɧɨɤ ɋ.Ⱥ.Ⱥɦɛɚɪɰɭɦɹɧɚ Д14]  
ɦɧɨɝɨɫɥɨɣɧɚɹ ɞɟɪɟɜɨɩɥɢɬɚ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ 
ɞɨɫɨɤ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ, ɤɚɤ ɨɞɧɨɪɨɞ-
ɧɚɹ ɩɥɚɫɬɢɧɤɚ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɭɩɪɭɝɢɦɢ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɟ 
ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɢ  ɨɬ ɱɢɫɥɚ ɢ ɬɨɥɳɢɧɵ ɫɥɨɟɜ,  
ɨɬ ɨɪɢɟɧɬɚɰɢɢ ɞɨɫɨɤ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɵɯ 
ɨɫɟɣ, ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɮɚɧɟɪɵ ɢ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɚɧɢɡɨɬɪɨɩɧɵɯ ɩɥɚɫɬɢɧɨɤ, ɨɪɬɨɝɨɧɚɥɶɧɵɟ 
ɫɥɨɢ ɤɨɬɨɪɵɯ ɫɮɨɪɦɢɪɨɜɚɧɵ   ɛɟɡ ɪɚɡɪɵɜɨɜ, 
ɫɥɨɢ ɞɟɪɟɜɨɩɥɢɬɵ ɫɨɫɬɚɜɥɟɧɵ ɢɡ ɭɡɤɢɯ ɞɨɫɨɤ, 
ɧɟ ɨɛɴɟɞɢɧɟɧɧɵɯ ɤɥɟɟɜɨɣ ɩɪɨɫɥɨɣɤɨɣ ɩɨ 
ɤɪɨɦɤɚɦ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɪɢ ɪɚɫ-
ɬɹɠɟɧɢɢ (ɫɠɚɬɢɢ) ɩɪɨɞɨɥɶɧɵɯ ɫɥɨɟɜ   ɩɨɩɟ-
ɪɟɱɧɵɟ (ɨɪɬɨɝɨɧɚɥɶɧɵɟ) ɫɥɨɢ ɱɟɪɟɡ ɩɨɫɪɟɞ-
ɫɬɜɨ ɤɥɟɟɜɨɣ ɫɜɹɡɢ ɨɬɞɟɥɶɧɵɯ ɞɨɫɨɤ  ɩɨ ɩɥɚ-
ɫɬɢ ɩɨɥɭɱɚɸɬ ɨɞɢɧɚɤɨɜɵɟ ɫ ɩɪɨɞɨɥɶɧɵɦɢ   
ɞɟɮɨɪɦɚɰɢɢ. Ⱦɟɮɨɪɦɚɰɢɹɦɢ ɫɞɜɢɝɚ ɜ ɜɢɞɭ 
ɠɟɫɬɤɨɣ ɤɥɟɟɜɨɣ ɩɪɨɫɥɨɣɤɢ ɦɨɠɧɨ  ɩɪɟɧɟɛ-
ɪɟɱɶ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɟɮɨɪɦɚɰɢɢ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɞɟɪɟɜɨɩɥɢɬɵ, ɫɨɞɟɪɠɚɳɟɣ n ɱɟɬɧɵɯ ɢ n+1 
ɧɟɱɟɬɧɵɯ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɫɥɨɟɜ ɞɨɫɨɤ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɫɢɥ (ɪɢɫ.1,ɚ). ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ  ɠɟɫɬɤɨɝɨ ɨɛɴɟɞɢ-
ɧɟɧɢɹ ɞɨɫɨɤ ɤɥɟɟɜɵɦ ɲɜɨɦ ɩɨ ɩɥɚɫɬɢ ɞɨɫɤɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɭɸɬ   ɩɨ-
ɩɟɪɟɱɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ ɞɨɫɨɤ ɩɪɨɞɨɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢ ɢɯ ɭɞɥɢɧɟɧɢɢ ɢ ɧɚɨɛɨɪɨɬ. ȼ  
ɢɬɨɝɟ ɜɦɟɫɬɨ ɥɢɧɟɣɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɢɦɟɟɦ ɩɥɨɫɤɨɟ , ɩɪɢ ɤɨɬɨɪɨɦ  ɯɚɪɚɤ-
ɬɟɪɧɵɣ ɷɥɟɦɟɧɬ  ɩɟɪɟɫɟɱɟɧɢɹ ɞɨɫɨɤ ɞɟɪɟɜɨ-
ɩɥɢɬɵ ɪɚɫɬɹɝɢɜɚɟɬɫɹ (ɫɠɢɦɚɟɬɫɹ) ɩɨ ɞɜɭɦ 
ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ 
(ɪɢɫ.1,ɛ,ɜ). ɉɪɟɞɩɨɥɚɝɚɟɦ ɩɪɢ ɷɬɨɦ, ɱɬɨ ɧɚ-

ɩɪɹɠɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɬɨɥɳɢɧɟ ɞɨɫɤɢ 
ɤɚɠɞɨɝɨ ɫɥɨɹ ɪɚɫɩɪɟɞɟɥɟɧɵ ɪɚɜɧɨɦɟɪɧɨ.  

ɍɪɚɜɧɟɧɢɹ ɨɛɨɛɳɟɧɧɨɝɨ ɡɚɤɨɧɚ Ƚɭɤɚ Д11]  
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ X,Y ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɷɥɟ-
ɦɟɧɬɚ ɩɟɪɟɫɟɱɟɧɢɹ ɧɟɱɟɬɧɨɝɨ ɫɥɨɹ ɫ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɵɦɢ ɞɨɫɤɚɦɢ (ɪɢɫ. 1,ɛ)  ɛɭɞɭɬ ɢɦɟɬɶ ɜɢɞ 
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ɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɷɥɟɦɟɧɬɚ ɩɟɪɟɫɟɱɟɧɢɹ ɱɟɬ-
ɧɨɝɨ ɫɥɨɹ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɞɨɫɤɚɦɢ (ɪɢɫ. 2,ɜ) 
-  ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
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ɝɞɟ  хε  ɢ ɭε  - ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ 
X ɢ Y ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɧɟɱɟɬɧɨɝɨ ɢ ɱɟɬɧɨɝɨ 
ɫɥɨɟɜ ɞɟɪɟɜɨɩɥɢɬɵ; ȿ1 ɢ ȿ2 – ɦɨɞɭɥɢ ɭɩɪɭɝɨ-
ɫɬɢ ɞɥɹ ɪɚɫɬɹɠɟɧɢɹ (ɫɠɚɬɢɹ) ɜɞɨɥɶ ɢ ɩɨɩɟɪɟɤ 
ɜɨɥɨɤɨɧ (ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ X ɢ Y ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ); 12µ - ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɢɣ ɫɨɤɪɚɳɟɧɢɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Y ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ X; 21µ  - ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɉɭɚɫɫɨɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɨɤɪɚɳɟ-
ɧɢɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ X ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɜ ɧɚ-
ɩɪɚɜɥɟɧɢɢ Y. 

Иɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɫɨɜɦɟɫɬɧɨɫɬɢ ɞɟɮɨɪ-
ɦɚɰɢɣ ɩɨ ɤɨɧɬɚɤɬɭ ɫɥɨɟɜ, ɢɦɟɟɦ ɪɚɜɟɧɫɬɜɨ 
ɞɟɮɨɪɦɚɰɢɣ ɜɨ ɜɫɟɯ ɫɥɨɹɯ ɫ ɩɪɨɞɨɥɶɧɵɦɢ ɢ 
ɩɨɩɟɪɟɱɧɵɦɢ ɞɨɫɤɚɦɢ:  
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ɉɟɪɟɯɨɞɹ ɤ ɧɚɩɪɹɠɟɧɢɹɦ ɜ ɩɪɨɞɨɥɶɧɵɯ ɢ 

ɩɨɩɟɪɟɱɧɵɯ ɫɥɨɹɯ, ɚ ɡɚɬɟɦ ɤ ɨɫɪɟɞɧɟɧɧɵɦ 
ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɜ ɩɚɤɟɬɟ ɞɟɪɟɜɨɩ-
ɥɢɬɵ ɢ ɨɫɪɟɞɧɟɧɧɵɦ ɭɩɪɭɝɢɦ ɩɨɫɬɨɹɧɧɵɦ  

∗∗∗∗
212112 ,,, ЕЕµµ , ɩɨɥɭɱɢɦ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɜɵ-

ɪɚɠɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɦɨ-
ɞɭɥɟɣ ɭɩɪɭɝɨɫɬɢ ɞɟɪɟɜɨɩɥɢɬɵ, ɨɪɢɟɧɬɢɪɨ-
ɜɚɧɧɨɣ ɩɨ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 
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Ɋɢɫ.1.   ɉɥɨɫɤɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɧɨɝɨɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ: 
ɚ) ɮɪɚɝɦɟɧɬɚ ɩɥɢɬɵ; ɛ) ɩɪɨɞɨɥɶɧɨɝɨ  ɫɥɨɹ ɷɥɟɦɟɧɬɚ ɩɟɪɟɫɟɱɟɧɢɹ; 

ɜ) ɩɨɩɟɪɟɱɧɨɝɨ ɫɥɨɹ ɷɥɟɦɟɧɬɚ ɩɟɪɟɫɟɱɟɧɢɹ; 1- ɧɟɱɟɬɧɵɟ (1, 3, 5,… n+1) ɫɥɨɢ; 2- ɱɟɬɧɵɟ (2, 4, 6,…n); 
3- ɷɥɟɦɟɧɬ ɩɟɪɟɫɟɱɟɧɢɹ ɞɨɫɨɤ ɞɟɪɟɜɨɩɥɢɬɵ; 4- ɡɚɡɨɪɵ ɦɟɠɞɭ ɤɪɨɦɤɚɦɢ ɞɨɫɨɤ 

 
ȼ  ɬɚɛɥ.1 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɞɚɧɵ ɡɧɚɱɟ-

ɧɢɹ ɩɪɢɜɟɞɟɧɧɵɯ ɭɩɪɭɝɢɯ ɩɨɫɬɨɹɧɧɵɯ ɦɧɨɝɨ-
ɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɩɪɢ ɬɨɥɳɢɧɟ ɫɥɨёɜ 
0.033 ɦ. ɋɥɨɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɢɡ ɞɪɟɜɟɫɢɧɵ ɫ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɭɩɪɭɝɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ:          
ȿ1 = 1×10

4
 Ɇɉɚ; ȿ2 = 4×10

2
 Ɇɉɚ; G = 5×10

2
 

Ɇɉɚ; µ12 = 0.5; µ21= 0.02. 

 
 
 
 

̌) 

 

̍) 

̏) 
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Ɍɚɛɥɢɰɚ 1 
ɍɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɦɧɨɝɨɫɥɨɣɧɨɣ ɩɟɪɟɤɪɟɫɬɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɩɨ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɫɟɣ 

ɉɨɤɚɡɚɬɟɥɶ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨёɜ, 2n+1 

5 7 9 11 

ɉɪɢɜɟɞёɧɧɵɟ ɭɩɪɭɝɢɟ ɩɨɫɬɨɹɧɧɵɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɝɥɚɜɧɵɯ ɨɫɟɣ ɭɩɪɭɝɨɫɬɢ x0 ɢ y0 

∗
12µ  

0.0472 0.0443 0.0428 0.0420 

∗
21µ  

0.0325 0.0340 0.0349 0.0355 

∗
1Е , Ɇɉɚ 

6206
 

5933
 

 
5779

 

 
5683

 

 
∗
2Е , Ɇɉɚ 

4273 4553
 

4713
 

4803 

 

ɉɪɢɜɟɞɟɧɧɵɟ  ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ ɫɥɨɟɜ ɭɩɪɭɝɢɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɞɟɪɟɜɨɩɥɢɬɵ ɞɥɹ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ  ɩɨɫɬɟɩɟɧɧɨ ɫɛɥɢɠɚɸɬɫɹ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɩɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ  ɞɨɫɨɤ, ɨɛɪɚɡɭɸщɢɯ ɭɝɥɵ 
45฀ɫ ɝɥɚɜɧɵɦɢ ɨɫɹɦɢ 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɥɢɬɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɫɨ-
ɞɟɪɠɢɬ ɞɨɫɤɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɩɨɞ ɭɝɥɨɦ 
45 ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɧɟ-
ɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɭɩɪɭɝɢɟ ɩɨɫɬɨɹɧɧɵɟ ɞɥɹ ɧɨ-
ɜɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɩɨɜɟɪɧɭɬɨɣ ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɩɟɪɜɨɣ ɧɚ ɭɝɨɥ П=45º (ɪɢɫ. 2). 

Ⱦɥɹ ɨɪɬɨɬɪɨɩɧɨɣ ɩɥɚɫɬɢɧɤɢ ɫ ɭɩɪɭɝɢɦɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɦɧɨɝɨɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ  ɩɨ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ, 
ɭɪɚɜɧɟɧɢɹ ɨɛɨɛɳɟɧɧɨɝɨ ɡɚɤɨɧɚ Ƚɭɤɚ,  ɢɦɟɸɬ 
ɜɢɞ 
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ɉɪɢ ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɵɦ ɨɫɹɦ  x', y' ɭɪɚɜɧɟ-
ɧɢɹ ɨɛɨɛɳɟɧɧɨɝɨ ɡɚɤɨɧɚ Ƚɭɤɚ ɡɚɩɢɲɭɬɫɹ ɜ 
ɬɚɤɨɦ ɜɢɞɟ 
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ɝɞɟ 212112 ,,, ЕЕ ′′′′ µµ  - ɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɦɧɨɝɨɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɞɥɹ ɧɨɜɵɯ ɧɚ-
ɩɪɚɜɥɟɧɢɣ x', y'. ɇɨɜɵɟ ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɉɭɚɫɫɨɧɚ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟ-
ɥɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ Ʌɟɯɧɢɰɤɨɝɨ ɋ.Ƚ. ɞɥɹ ɨɪɬɨ-
ɬɪɨɩɧɨɣ ɩɥɚɫɬɢɧɤɢ Д16]. 

ȼ  ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɭɩɪɭɝɢɯ 
ɩɨɫɬɨɹɧɧɵɯ '

2

'

1

'

21

'

12 ,,, ЕЕµµ ɞɥɹ ɦɧɨ-
ɝɨɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ, ɩɨɜɟɪɧɭɬɨɣ ɧɚ ɭɝɨɥ 
45 ɤ ɨɫɹɦ ɯ ɢ ɭ. 
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Ɋɢɫ. 2. Ⱦɟɪɟɜɨɩɥɢɬɚ, ɩɨɜɟɪɧɭɬɚɹ  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɹɦ X ɢ Y ɧɚ ɭɝɨɥ П=45 
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Иɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɧɨ-

ɝɨɫɥɨɣɧɚɹ ɞɟɪɟɜɨɩɥɢɬɚ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨ-
ɫɨɤ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɩɨɞ ɭɝɥɨɦ 45 ɤ ɝɥɚɜ-
ɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɫɟɣ ɢɦɟɟɬ ɜ  ɧɚɩɪɚɜɥɟ-
ɧɢɢ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɡɨɬɪɨɩɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɦɨ-
ɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɤ ɢɡɨɬɪɨɩɧɚɹ ɩɥɚ-
ɫɬɢɧɤɚ.        ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ 
ɨɬ ɮɚɧɟɪɧɵɯ ɩɥɚɫɬɢɧɨɤ  ɪɟɚɥɶɧɚɹ ɤɥɟɟɧɚɹ 
ɞɟɪɟɜɨɩɥɢɬɚ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ ɫɨɞɟɪ-

ɠɢɬ ɫɥɨɢ ɨɬɞɟɥɶɧɵɯ ɞɨɫɨɤ ɧɟ ɨɛɴɟɞɢɧɟɧɧɵɯ 
ɤɥɟɟɜɨɣ ɩɪɨɫɥɨɣɤɨɣ ɩɨ ɤɪɨɦɤɚɦ, ɬ. ɟ. ɫɥɨɢ ɧɟ 
ɨɞɧɨɪɨɞɧɵ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɚɜɬɨɪɨɦ ɦɟɬɨɞɢɤɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɩɪɭɝɢɯ ɩɨɫɬɨɹɧɧɵɯ ɦɧɨɝɨɫɥɨɣ-
ɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɷɬɭ ɨɫɨ-
ɛɟɧɧɨɫɬɶ ɞɟɪɟɜɨɩɥɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨ-
ɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɟɪɟɜɨɩɥɢɬɭ 
ɤɚɤ ɨɪɬɨɬɪɨɩɧɭɸ ɩɥɚɫɬɢɧɤɭ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɭɩɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

 
Ɍɚɛɥɢɰɚ 2 

ɍɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɦɧɨɝɨɫɥɨɣɧɨɣ ɩɟɪɟɤɪɟɫɬɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɞɨɫɨɤ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɩɨɞ ɭɝɥɨɦ  45฀ ɤ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɫɟɣ 

ɉɨɤɚɡɚɬɟɥɶ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨёɜ, 2n+1 

5 7 9 11 

ɉɪɢɜɟɞёɧɧɵɟ ɭɩɪɭɝɢɟ ɩɨɫɬɨɹɧɧɵɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɝɥɚɜɧɵɯ ɨɫɟɣ ɭɩɪɭɝɨɫɬɢ x' ɢ y' 

21 µµ ′=′  
0.6809 0.6854 0.6875 0.6882 

4545 ЕЕ ′=′ , Ɇɉɚ 1681 1685 1687 1688 

45G′ , Ɇɉɚ 
2439 2480 2500 2507 

  
 

Ɉɰɟɧɤɚ ɧɚɩɪɹɠɟɧɧɨ-

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɞɟɪɟɜɨɩɥɢɬɵ ɩɪɢ ɢɡɝɢɛɟ 

ɋ ɰɟɥɶɸ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ  ɢɡɭɱɟɧɢɹ ɪɚɛɨ-
ɬɵ ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɞɨɫɨɤ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 
ɩɨɞ 45 ɢ 90 ɤ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɦɨɞɟ-
ɥɹɯ ɜ ɦɚɫɲɬɚɛɟ ½  ɧɚɬɭɪɚɥɶɧɨɣ. ȼ ɤɚɱɟɫɬɜɟ 
ɬɨɱɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ  ɞɟɪɟɜɨɩɥɢɬɵ  
ɫɥɭɠɢɥɚ ɦɧɨɝɨɫɥɨɣɧɚɹ ɚɧɢɡɨɬɪɨɩɧɚɹ ɩɥɢɬɚ, 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɩɨ ɦɟɬɨɞɭ ɤɨɧɟɱɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɯ ɦɨɞɟɥɟɣ ɛɵɥɢ ɩɪɢɧɹɬɵ ɞɜɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɞɟɪɟɜɨɩɥɢɬɵ ɢɡ ɩɹɬɢ ɫɥɨɟɜ ɩɟɪɟɤɪɟɫɬɧɵɯ 
ɞɨɫɨɤ ɫɟɱɟɧɢɟɦ 100*15 ɦɦ: ɚ) ɤɨɧɫɬɪɭɤɰɢɹ 
ɞɟɪɟɜɨɩɥɢɬɵ PL 90 ɫ ɞɨɫɤɚɦɢ, ɨɪɢɟɧɬɢɪɨɜɚɧ-
ɧɵɦɢ ɩɨ ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ, ɛ) ɤɨɧɫɬɪɭɤ-
ɰɢɹ ɞɟɪɟɜɨɩɥɢɬɵ PL 45 ɫ ɞɨɫɤɚɦɢ, ɨɪɢɟɧɬɢ-
ɪɨɜɚɧɧɵɦɢ ɩɨɞ ɭɝɥɨɦ 45 ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ 
(ɪɢɫ. 3). 

 

 

ɚ) 
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Ɋɢɫ. 3. Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɦɨɞɟɥɢ  ɞɟɪɟɜɨɩɥɢɬɵ PL 90 (ɚ) ɢ PL 45 (ɛ) 
      

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɦɨɞɟɥɟɣ ɞɟ-
ɪɟɜɨɩɥɢɬɵ :  ȿ1=10000 Ɇɉɚ; ȿ2=400 Ɇɉɚ; 
G=500 Ɇɉɚ; m12=0,5 ɢ m21=0,02.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɦɨɞɟɥɟɣ ɞɟɪɟɜɨ-
ɩɥɢɬɵ PL-45 ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ  ɨɬ ɬɪɟɯ 
ɞɢɧɚɦɨɦɟɬɪɨɜ 3*10ɤɇ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɨɝɢ-
ɛɵ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɭɡɥɚɯ ɫɟɪɟɞɢɧɵ ɦɨɞɟɥɢ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɨɝɢɛɨɜ 
ɩɨ ɲɢɪɢɧɟ ɩɥɢɬɵ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢ-
ɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ, ɩɪɢ ɷɬɨɦ  ɪɚɫɯɨɠɞɟɧɢɟ ɜ 
ɡɧɚɱɟɧɢɹɯ ɦɟɠɞɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢ ɬɟɨ-
ɪɟɬɢɱɟɫɤɢɦɢ ɩɪɨɝɢɛɚɦɢ ɫɨɫɬɚɜɢɥɨ + 6%. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɦɨɞɟɥɟɣ ɞɟɪɟɜɨɩ-
ɥɢɬɵ PL-90 ɫ ɞɨɫɤɚɦɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɝɥɚɜɧɵɯ ɨɫɟɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɚɧ-
ɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɥɚɞɚɟɬ  ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ 
ɠɟɫɬɤɨɫɬɧɵɦɢ ɢ ɩɪɨɱɧɨɫɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, 
ɱɟɦ ɦɨɞɟɥɶ ɩɥɢɬɵ PL-45, ɩɪɢɱɟɦ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ 
(ɪɢɫ. 4) ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ ɜ 1,5 ɪɚɡɚ 
ɦɟɧɶɲɟ ɩɪɨɝɢɛɨɜ ɦɨɞɟɥɢ  PL-45. ɋɪɚɜɧɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɹ ɦɨɞɟɥɟɣ, ɨɬɥɢɱɚɸɳɢɯ-
ɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɞɨɫɨɤ ɩɨ ɨɬɧɨɲɟ-
ɧɢɸ ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɥɢɬɵ, 
ɜɧɟɲɧɢɟ ɫɥɨɢ ɞɨɫɨɤ ɤɨɬɨɪɵɯ ɫɨɜɩɚɞɚɸɬ ɫ ɧɚ-
ɩɪɚɜɥɟɧɢɟɦ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨɛɥɚɞɚɸɬ ɛɨɥɶ-
ɲɟɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɟɦ ɩɥɢɬɵ, ɜ ɤɨɬɨ-
ɪɵɯ ɞɨɫɤɢ ɪɚɡɦɟɳɟɧɵ ɩɨɞ ɭɝɥɨɦ 45. 

ȼ ɢɬɨɝɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɥɨɠɟɧɚ 
ɤɨɧɫɬɪɭɤɰɢɹ ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ, 
ɫɨɞɟɪɠɚɳɚɹ ɤɥɟɟɧɭɸ ɞɟɪɟɜɨɩɥɢɬɭ ɢɡ ɩɟɪɟ-
ɤɪɟɫɬɧɵɯ ɞɨɫɨɤ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɩɨɞ 90 ɤ 
ɝɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɫɟɣ Д13]. 

 

 
Ɋɢɫ. 4. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ (1) ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ (2) ɩɪɨɝɢɛɵ 

ɜ ɫɟɱɟɧɢɢ 0,5L ɦɨɞɟɥɢ PL 90-3F ɩɪɢ ɧɚɝɪɭɡɤɟ 3*10ɤɇ 
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ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 
ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɟ ɦɨɫɬɚ 

ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ 

Ⱦɨɳɚɬɨ-ɤɥɟɟɧɨɟ ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ (ɪɢɫ. 
5), ɫɨɞɟɪɠɚɳɟɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɟɪɟɜɨɩɥɢɬɭ 1, 
ɨɩɟɪɬɭɸ ɞɜɭɦɹ ɫɬɨɪɨɧɚɦɢ ɧɚ ɨɩɨɪɵ, ɟɡɞɨɜɨɟ 
ɩɨɥɨɬɧɨ 2, ɞɨɪɨɠɧɨɟ ɨɝɪɚɠɞɟɧɢɟ 3, ɫɨɫɬɚɜɥɟɧɨ 
ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ ɩɟɪɟɤɪɟɫɬɧɵɯ ɩɨɞ ɭɝɥɨɦ 

90 ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɨɫɨɤ-ɡɚɝɨɬɨɜɨɤ, ɭɥɨɠɟɧ-
ɧɵɯ ɧɚ ɜɫɸ ɲɢɪɢɧɭ ɢ ɞɥɢɧɭ ɩɪɨɥɟɬɚ ɬɚɤ, ɱɬɨ 
ɩɟɪɜɵɣ ɢ ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ ɧɟɱɟɬɧɵɟ ɫɥɨɢ 4 
ɭɥɨɠɟɧɵ ɜɞɨɥɶ ɨɫɢ ɦɨɫɬɚ, ɚ ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ 
ɱɟɬɧɵɟ 5 – ɩɨɩɟɪɟɤ ɨɫɢ ɦɨɫɬɚ 6 ɫ ɭɫɬɪɨɣɫɬɜɨɦ 
ɤɥɟɟɜɵɯ ɲɜɨɜ ɦɟɠɞɭ ɫɥɨɹɦɢ 4 ɢ 5. 

АА

4 2 1

5

3

Ɋɢɫ. 5  ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɢ ɩɥɚɧ ɤɥɟɟɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ 
ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ 
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ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɦɨɞɟɥɢ 
ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɤɨɧɫɬɪɭɤ-
ɰɢɹ ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɪɚɫɱɟɬɧɵɦ 
ɩɪɨɥɟɬɨɦ 8,60ɦ (ɩɨɥɧɚɹ ɞɥɢɧɚ 9,0ɦ), ɲɢɪɢ-
ɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 10,0ɦ (ɩɨɥɧɚɹ ɲɢɪɢɧɚ 
10,4ɦ), ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɜɢɞɟ ɤɥɟɟɧɨɣ ɞɟɪɟɜɨ-
ɩɥɢɬɵ ɢɡ 9 ɫɥɨɟɜ ɩɟɪɟɤɪɟɫɬɧɵɯ ɞɨɫɨɤ ɬɨɥɳɢ-
ɧɨɣ 32ɦɦ. ɇɟɱɟɬɧɵɟ ɫɥɨɢ ɞɨɫɨɤ ɨɪɢɟɧɬɢɪɨ-
ɜɚɧɵ ɜɞɨɥɶ ɦɨɫɬɚ, ɱɟɬɧɵɟ – ɩɨɩɟɪɟɤ. Ɋɚɫɱɟɬ-
ɧɚɹ ɧɚɝɪɭɡɤɚ ɇɄ-80 ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɧɟɜɵɝɨɞ-
ɧɨɟ ɩɨɥɨɠɟɧɢɟ ɞɥɹ ɛɚɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ 
ɝɚɛɚɪɢɬɟ Ƚ8+2Ɍ1,0ɦ.  Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɵɩɨɥɧɟɧ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɇɚ ɪɢɫɭɧɤɟ (ɪɢɫ.6) ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɇɄ-80. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜ 
ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ ɨɛɨɡɧɚɱɟɧɨ ɭɡɥɨɜɵɦɢ ɬɨɱ-
ɤɚɦɢ, ɦɟɫɬɚ ɨɩɢɪɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜ-
ɥɟɧɵ ɜ ɜɢɞɟ ɨɩɨɪɧɵɯ ɫɜɹɡɟɣ, ɭɡɥɵ ɩɪɢɥɨɠɟ-
ɧɢɹ ɧɚɝɪɭɡɤɢ ɨɛɨɡɧɚɱɟɧɵ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ 
ɫɢɥɚɦɢ. ɇɚ ɪɢɫɭɧɤɟ 6,ɛ  ɩɪɢɜɟɞɟɧɚ ɷɩɸɪɚ 
ɩɪɨɝɢɛɨɜ ɩɥɢɬɵ  ɫɟɪɟɞɢɧɵ ɩɪɨɥɟɬɚ ɩɨɩɟɪɟɤ 
ɦɨɫɬɚ. 

Иɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɠɟɫɬ-
ɤɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 1/200 L 
ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɵ ɞɥɹ ɤɚɩɢɬɚɥɶɧɵɯ ɦɨɫɬɨɜ, 
ɧɨ ɞɨɩɭɫɤɚɟɬɫɹ ɧɨɪɦɚɦɢ ɞɥɹ ɞɟɪɟɜɹɧɧɵɯ 
ɦɨɫɬɨɜ.  

ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɧɚɩɪɹ-
ɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɜɹɬɢɫɥɨɣɧɨɣ ɞɟɪɟɜɨɩ-
ɥɢɬɵ ɩɪɨɥɟɬɨɦ  9,0ɦ ɩɪɢ ɧɚɝɪɭɡɤɟ ɇɄ-80 
(ɪɢɫ.7) ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ  ɨ ɬɨɦ, ɱɬɨ ɜ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɢɛɨɥɶɲɢɟ ɧɨɪ-
ɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ ɤɚɤ ɜɞɨɥɶ, 
ɬɚɤ ɢ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ ɧɟ ɩɪɟɜɵɲɚɸɬ ɪɚɫɱɟɬ-
ɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɦɢ 
ɞɥɹ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ. ɉɪɢ ɷɬɨɦ ɦɚɤɫɢ-
ɦɚɥɶɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɫɤɨ-
ɫɬɢ ɤɥɟɟɜɵɯ ɲɜɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ, ɭɫ-
ɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɦɢ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɣ ɞɪɟɜɟɫɢɧɵ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɨɩɟɪɟɤ 
ɜɨɥɨɤɨɧ, ɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɤɥɟɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɫɞɜɢɝ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 
ɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ 
ɫɥɨɹɦɢ ɞɟɪɟɜɨɩɥɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɧɢɡɨ-
ɬɪɨɩɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɞɪɟɜɟɫɢɧɵ ɫɥɨɟɜ. 
ɉɪɟɞɥɨɠɟɧɧɨɟ ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ ɨɛɥɚɞɚɟɬ 
ɧɟɛɨɥɶɲɢɦ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ, ɪɟɡɟɪɜɨɦ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ 
ɫɥɨɟɜ. 

ȼɵɜɨɞɵ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɛɨɬɨɣ ɦɧɨɝɨɫɥɨɣɧɵɯ  ɞɟɪɟɜɨ-
ɩɥɢɬ ɢɡ ɩɟɪɟɤɪɟɫɬɧɵɯ ɫɤɥɟɟɧɧɵɯ ɩɨ ɩɥɚɫɬɢ 
ɞɨɫɨɤ, ɨɩɟɪɬɵɯ ɞɜɭɦɹ ɫɬɨɪɨɧɚɦɢ, ɧɚ ɩɨɩɟ-
ɪɟɱɧɵɣ ɢɡɝɢɛ ɨɬ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ. ȼ ɨɬɥɢ-
ɱɢɟ ɨɬ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɚɤɬɢɤɟ ɩɥɢɬɧɵɯ ɩɪɨ-

ɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɫ ɩɪɨɞɨɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ 
ɞɨɫɨɤ  «ɧɚ ɪɟɛɪɨ» , ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ ɨɝɪɚɧɢ-
ɱɟɧɚ ɲɢɪɢɧɨɣ ɞɨɫɤɢ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤ-
ɰɢɹ ɞɟɪɟɜɨɩɥɢɬɵ ɢɦɟɟɬ ɪɟɡɟɪɜ ɭɜɟɥɢɱɟɧɢɹ 
ɜɵɫɨɬɵ ɫɟɱɟɧɢɹ  ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟ-
ɫɬɜɚ ɫɥɨɟɜ. ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɢɡɜɟɫɬɧɵɦɢ  ɤɨɧ-
ɫɬɪɭɤɰɢɹɦɢ ɩɥɢɬɧɵɯ ɦɨɫɬɨɜ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. ȼ 
ɷɬɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɤɥɟɟɜɵɟ ɲɜɵ ɦɟɠɞɭ ɫɥɨɹ-
ɦɢ ɞɨɫɨɤ ɡɚɤɪɵɬɵ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ  ɜɨɡɞɟɣɫɬ-
ɜɢɣ, ɚ ɳɟɥɢ ɦɟɠɞɭ ɤɪɨɦɤɚɦɢ ɩɟɪɟɤɪɟɫɬɧɵɯ 
ɞɨɫɨɤ ɩɟɪɟɤɪɵɬɵ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫɜɟɪɯɭ 
ɫɥɨɹɦɢ, ɤɪɨɦɟ ɫɚɦɨɝɨ ɜɟɪɯɧɟɝɨ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɩɥɚɧɟ ɡɚɳɢɬɚ ɤɥɟɟɧɨɣ 
ɞɟɪɟɜɨɩɥɢɬɵ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜɵɝɥɹ-
ɞɢɬ ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ. ɋɜɟɪɯ ɬɨɝɨ, ɤɨɧɫɬɪɭɤɰɢɹ 
ɞɟɪɟɜɨɩɥɢɬɵ ɫɩɨɫɨɛɧɚ ɜɨɫɩɪɢɧɢɦɚɬɶ ɜɧɟɲ-
ɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɤ ɜ ɩɪɨɞɨɥɶɧɨɦ, ɬɚɤ ɢ ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɨɛɠɢɦɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɷɥɟɦɟɧɬɨɜ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.       

Ɇɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɚɦɵɦ ɛɨɥɶɲɢɦ ɧɟ-
ɞɨɫɬɚɬɤɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜ-
ɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨ-
ɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɟɟ  ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  ɞɟɜɹɬɢɫɥɨɣ-
ɧɨɣ ɞɟɪɟɜɨɩɥɢɬɵ ɩɥɢɬɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟ-
ɧɢɹ ɞɥɢɧɨɣ 9,0ɦ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɇɄ-80 ɩɨɤɚɡɚ-
ɥɢ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɥɚɞɚɟɬ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɨɫɩɪɢɧɢɦɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ 
ɧɚɝɪɭɡɤɢ ɢ ɨɛɥɚɞɚɟɬ ɪɟɡɟɪɜɨɦ ɝɪɭɡɨɩɨɞɴɟɦ-
ɧɨɫɬɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ. Ʉɨɧ-
ɫɬɪɭɤɰɢɹ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɩɪɢ ɩɪɨɥɟɬɚɯ ɨɬ 6 ɞɨ 12 ɦ ɢ 
ɛɨɥɟɟ. 
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GLUED MULTYLAYER SLAB SPANS IN THE DECK 

STRUCTURE OF TIMBER BRIDGES 

 

V.A. Utkin, G.M.Kadisov  
 

Abstract.The article studies the stress-strain 
state of multilayer laminated timber deck of cross 
planks, which are a supporting element in slab glulam 
bridge superstructures. Timber slab from an odd 
number of cross-layer boards can be considered ho-
mogeneous thin plate with different properties in dif-
ferent directions; on the other hand it represents the 
multilayered structure of welded (glued) homogene-

ous anisotropic layers.The work assesses the stress-
strain state of multilayer timber slabs     in relation to 
slab span structures of bridges. 
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