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Ⱥɧɧɨɬɚɰɢɹ. ɉɪɨɜɟɞɟɧ ɱɢɫɥɟɧɧɵɣ (ɫ ɩɨɦɨɳɶɸ ɗȼɆ) ɚɧɚɥɢɡ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɟɦɤɨɫɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɝɨ ɫ ɝɪɭɧɬɨɜɵɦ ɦɚɫɫɢ-
ɜɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɟɥɹɦɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɧɚ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫ-
ɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɧɢɳɚ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɚɷɪɨɬɟɧɤɢ, ɞɢɫɤɪɟɬɧɚɹ ɦɨɞɟɥɶ, ɦɨɞɟɥɶ ɤɨɧɟɱɧɨɝɨ 
ɫɥɨɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɫɬɟɥɢ. 
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Ⱥɧɨɬɚɰɿɹ. ɉɪɨɜɟɞɟɧɨ ɱɢɫɟɥɶɧɢɣ (ɡɚ ɞɨɩɨɦɨɝɨɸ ȿɈɆ) ɚɧɚɥɿɡ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ 
ɤɨɧɫɬɪɭɤɰɿɣ ɽɦɧɿɫɧɨʀ ɫɩɨɪɭɞɢ, ɹɤɚ ɜɡɚɽɦɨɞɿɽ ɡ ʉɪɭɧɬɨɜɢɦ ɦɚɫɢɜɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɢɦ ɪɿɡɧɢɦɢ  ɦɨ-
ɞɟɥɹɦɢ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɜɩɥɢɜ ɧɚ ɧɚɩɪɭɠɟɧɢɣ ɫɬɚɧ ɫɩɨɪɭɞɢ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɞɧɢɳɚ. 
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ, ɚɟɪɨɬɟɧɤɢ, ɞɢɫɤɪɟɬɧɚ ɦɨɞɟɥɶ, ɦɨɞɟɥɶ ɤɿɧɰɟɜɨɝɨ ɲɚɪɭ, ɤɨɟɮɿɰɿ-
ɟɧɬ ɩɨɫɬɟɥɿ. 
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Abstract. The numerical  analysis of the stress-deformed state of capacitive structures interacting with 

the soil mass is presented by different models. The effect on the stress state of the structure of bottom 

design features are analyzed. 
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ȼɜɢɞɭ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɡɚɫɬɪɨɣɤɢ ɩɨɞ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɵɞɟ-
ɥɹɸɬɫɹ ɪɚɧɟɟ ɫɱɢɬɚɜɲɢɟɫɹ ɧɟɩɪɢɝɨɞɧɵɦɢ 

ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɳɚɞ-

ɤɢ, ɝɪɭɧɬɵ ɤɨɬɨɪɵɯ ɡɚɱɚɫɬɭɸ ɫɥɨɠɟɧɵ ɫɥɚ-
ɛɵɦɢ ɩɨɪɨɞɚɦɢ ɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɞɟɮɨɪ-
ɦɚɬɢɜɧɨɫɬɶɸ. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫ-
ɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɨɪɨɛɱɚ-
ɬɵɟ ɫɢɫɬɟɦɵ ɧɚ ɭɩɪɭɝɨɦ ȼɢɧɤɥɟɪɨɜɨɦ ɨɫɧɨ-
ɜɚɧɢɢ ɫ ɩɟɪɟɦɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɫɧɨ-
ɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɭɱɟɬ ɪɚɛɨɬɵ ɧɟɡɚɝɪɭɠɟɧɧɵɯ 
ɨɛɥɚɫɬɟɣ ɩɪɢɜɨɞɢɬ ɤ ɫɟɞɥɨɨɛɪɚɡɧɨɣ ɷɩɸɪɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɠɟɫɬɤɨɫɬɢ. ɀɟɫɬɤɨɫɬɶ ɨɫɧɨ-
ɜɚɧɢɹ ɧɚ ɤɪɚɹɯ ɟɦɤɨɫɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜɵ-

ɲɟ, ɱɟɦ ɜ ɰɟɧɬɪɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ, ɩɪɢ ɫɪɚɜɧɢ-

ɬɟɥɶɧɨ ɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɟ ɫ ɧɟɛɨɥɶɲɢɦɢ 
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ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɩɨ ɤɪɚɹɦ ɨɬ ɜɟɫɚ ɨɝɪɚɠɞɚ-
ɸɳɢɯ ɫɬɟɧ, ɤ ɦɨɦɟɧɬɭ ɨɛɳɟɝɨ ɢɡɝɢɛɚ ɫɢɫɬɟ-
ɦɵ, ɜɵɡɵɜɚɸɳɟɦɭ ɪɚɫɬɹɠɟɧɢɟ ɧɢɠɧɢɯ ɜɨɥɨ-
ɤɨɧ ɤɨɧɫɬɪɭɤɰɢɣ. 

 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɩɵɬ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ ɨɛ-
ɪɚɡɨɜɚɧɢɹ ɫɤɜɨɡɧɵɯ ɧɨɪɦɚɥɶɧɵɯ ɬɪɟɳɢɧ ɜ 
ɜɟɪɯɧɟɣ ɡɨɧɟ ɨɝɪɚɠɞɚɸɳɢɯ ɫɬɟɧ, ɱɬɨ ɩɪɨɬɢ-

ɜɨɪɟɱɢɬ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ.  
 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɦɨɞɟɥɶɸ ȼɢɧɤɥɟɪɚ 
ɧɟ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɜɥɢɹɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɭɫɢɥɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɨɛɜɚɥɨɜɤɨɣ ɧɚ ɨɫɧɨ-
ɜɚɧɢɟ, ɧɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ «ɫɨɨɪɭɠɟɧɢɟ–ɨɫɧɨɜɚɧɢɟ». 

  

んÖí¿ó£ äÜß¿ó¡íîóú 

 

Ɋɚɫɱɟɬ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ  

ȼɢɧɤɥɟɪɨɜɨɣ ɦɨɞɟɥɢ ɨɫɧɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢ-

ɜɚɥɫɹ ɜ [4].  

 

ぴñ¿á ó äÜïöíÖÜç¡í £íÑíôó 

 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɦɨɞɟɥɢ ɨɫ-
ɧɨɜɚɧɢɹ ɧɚ ɭɫɢɥɢɹ ɜ ɫɨɨɪɭɠɟɧɢɢ, ɚ ɬɚɤɠɟ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɜɵɥɟɬɚ ɤɨɧɫɨɥɢ 

ɞɧɢɳɚ ɧɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɚɷɪɨɬɟɧɤɨɜ. 
 

ぜñöÜÑó¡í óïï¿ñÑÜçíÖó　 ó ëñ£Ü¿áöíö▲ 

 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ «ɟɦɤɨɫɬɧɨɟ ɫɨɨɪɭɠɟɧɢɟ–
ɨɫɧɨɜɚɧɢɟ» ɜɵɩɨɥɧɟɧɵ ɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɪɚɛɨɬɵ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ 

ɧɚ ɨɫɧɨɜɚɧɢɢ, ɤɨɬɨɪɨɟ ɦɨɞɟɥɢɪɨɜɚɥɨɫɶ ɫɥɨɟɦ 

ɤɨɧɟɱɧɨɣ ɬɨɥɳɢɧɵ ɢ ɞɢɫɤɪɟɬɧɨɣ ɦɨɞɟɥɶɸ 

ɨɝɪɚɧɢɱɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨ-
ɫɬɢ. Ɍɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧɨ ɱɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨ-
ɜɚɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɦɟɪɚ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ 

ɩɥɢɬɵ ɟɦɤɨɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɭɫɢɥɢɹ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɫɨɨɪɭɠɟɧɢɹ. 
 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɧɹɬ 
ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɜɨɞɵ ɲɢɪɢɧɨɣ 36 ɦ ɢ ɞɥɢɧɨɣ 

30 ɦ. ɒɚɝ ɤɨɥɨɧɧ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɲɢɪɢɧɵ –  

6 ɦ, ɞɥɢɧɵ – 3 ɦ. Ɍɨɥɳɢɧɚ ɞɧɢɳɚ ɪɚɜɧɚ  
140 ɦɦ, ɬɨɥɳɢɧɚ ɫɬɟɧ – 200 ɦɦ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ – 150 ɦɦ, ɤɨɥɨɧɧɵ 

ɢɦɟɸɬ ɫɟɱɟɧɢɟ 250250. Ɋɟɡɟɪɜɭɚɪ ɨɩɢɪɚɟɬɫɹ 
ɧɚ ɩɟɫɱɚɧɨɟ ɨɫɧɨɜɚɧɢɟ ɫ ɦɨɞɭɥɟɦ ɞɟɮɨɪɦɚ-
ɰɢɣ 1600 ɬɫ/ɦ2. 

 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɪɟɡɟɪɜɭɚɪɚ 
 

ɋɬɟɧɵ, ɞɧɢɳɟ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɪɟɡɟɪɜɭɚ-
ɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚ-
ɦɢ ɨɛɨɥɨɱɤɢ.  

 

ɉɪɢ ɷɬɨɦ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɩɥɢɬ ɞɧɢɳɚ – 

0,750,75; ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɫɬɟɧ – 0,750,4. 

Ʉɨɥɨɧɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ 

ɫɬɟɪɠɧɹɦɢ. 

 

Ʉ ɷɥɟɦɟɧɬɚɦ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɤɥɚɞɵɜɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɟ ɧɚɝɪɭɡɤɢ: ɞɚɜɥɟɧɢɟ ɨɛɜɚɥɨɜɤɢ ɧɚ 
ɫɬɟɧɤɢ ɪɟɡɟɪɜɭɚɪɚ ɢ ɧɚ ɤɨɧɫɨɥɶɧɵɣ ɭɱɚɫɬɨɤ 
ɞɧɢɳɚ; ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ; ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ 
ɤɨɧɫɬɪɭɤɰɢɣ; ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɢ ɜɪɟɦɟɧɧɨɣ 

ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɤɪɵɬɢɟ; ɞɚɜɥɟɧɢɟ ɨɛɜɚɥɨɜɤɢ 

ɧɚ ɦɚɫɫɢɜ ɝɪɭɧɬɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɤɨɧɫɨɥɶɧɨɝɨ 

ɭɱɚɫɬɤɚ ɞɧɢɳɚ. 
 

Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ ɪɚɡ-
ɥɢɱɧɵɯ ɜɵɥɟɬɚɯ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɞɧɢɳɚ 
(ɜɵɥɟɬɵ ɤɨɧɫɨɥɢ – 0 ɦ, 75 ɫɦ, 150 ɫɦ, 225 ɫɦ, 

300 ɫɦ). 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ ɨɫɧɨɜɚɧɢɹ ɢɫ-
ɩɨɥɶɡɨɜɚɥɢɫɶ ɦɨɞɟɥɢ ɤɨɧɟɱɧɨɝɨ ɫɥɨɹ ɢ ɞɢɫ-
ɤɪɟɬɧɚɹ ɦɨɞɟɥɶ.  
 

ȼ ɫɥɭɱɚɟ ɤɨɧɟɱɧɨɝɨ ɫɥɨɹ ɦɚɫɫɢɜ ɝɪɭɧɬɚ ɦɨ-
ɞɟɥɢɪɭɟɬɫɹ ɲɟɫɬɢ- ɢ ɜɨɫɶɦɢɭɡɥɨɜɵɦɢ ɢɡɨɩɚ-
ɪɚɦɟɬɪɢɱɟɫɤɢɦɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɤɨɧɟɱ-
ɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ: ȿɫɪ=1600 ɬɫ/ɦ2, =0,3. 

 

Ɏɪɚɝɦɟɧɬ ɫɯɟɦɵ ɨɫɧɨɜɚɧɢɹ ɜ ɜɢɞɟ ɭɩɪɭɝɨɝɨ 
ɫɥɨɹ ɤɨɧɟɱɧɨɣ ɲɢɪɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2. 

b Ha  Ha  

H
a  

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɨɫɧɨɜɚɧɢɹ ɜ ɜɢɞɟ ɭɩɪɭɝɨɝɨ 

ɫɥɨɹ ɤɨɧɟɱɧɨɣ ɲɢɪɢɧɵ 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [2], 

ɪɚɡɦɟɪɵ ɦɨɞɟɥɢ ɝɪɭɧɬɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ ɜ 
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ɩɥɚɧɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɢɡ ɭɫɥɨɜɢɣ: L=l+2Ha, 

B=b+2Ha, ɱɬɨɛɵ ɜɥɢɹɧɢɟ ɠɟɫɬɤɢɯ ɫɜɹɡɟɜɵɯ 
ɨɝɪɚɧɢɱɟɧɢɣ ɦɚɫɫɢɜɚ ɛɵɥɨ ɦɢɧɢɦɚɥɶɧɵɦ. 

Ɍɨɥɳɚ ɝɪɭɧɬɨɜɵɯ ɧɚɩɥɚɫɬɨɜɚɧɢɣ ɩɪɢɧɹɬɚ 15 ɦ. 

 

Ɇɚɫɫɢɜ ɝɪɭɧɬɚ ɦɨɞɟɥɢɪɨɜɚɥɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɬɟɪɠɧɟɜɵɯ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɦɟɧ-

ɬɨɜ ɫɠɚɬɢɹ [1–3]. Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɨɣ ɫɠɢ-

ɦɚɟɦɨɣ ɬɨɥɳɢ ɝɪɭɧɬɚ ɇɚ=15 ɦ ɪɚɡɛɢɜɚɟɬɫɹ 
ɧɚ 5 ɹɪɭɫɨɜ. Ɏɪɚɝɦɟɧɬ ɫɯɟɦɵ ɨɫɧɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 3. 

 

 
 

Ɋɢɫ. 3. Ɏɪɚɝɦɟɧɬ ɞɢɫɤɪɟɬɧɨɣ ɦɨɞɟɥɢ ɨɫɧɨɜɚ-
ɧɢɹ 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɥɟɬɚ ɤɨɧɫɨɥɢ ɨɬ 0 ɞɨ 3 ɦ 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɨɫɢ ɏ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɳɟɟ 
ɭɜɟɥɢɱɟɧɢɟ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ 

ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ ɜ ɩɥɢɬɚɯ ɩɟɪɟ-
ɤɪɵɬɢɹ. ɉɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɨɫɢ ɏ ɜ 
ɨɛɳɟɦ ɢɡɦɟɧɹɸɬɫɹ ɧɚ 15 %, ɚ ɜ ɧɟɤɨɬɨɪɵɯ 
ɷɥɟɦɟɧɬɚɯ (ɜ ɭɝɥɨɜɨɣ ɡɨɧɟ) – ɧɚ 40 %. 

 

ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ ɜ ɩɥɢɬɚɯ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 
ɨɫɢ Y ɩɪɢɧɢɦɚɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɢ ɭɝɥɨɜɨɣ 

ɡɨɧɚɯ, ɩɪɢ ɜɵɥɟɬɟ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɞɧɢɳɚ  
0 ɫɦ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɟɪɟɤɪɵɬɢɹ ɪɚɫɬɹɧɭɬɚ. 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɫɨɥɢ ɞɨ 3 ɦ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɭɝɥɨɜɨɣ ɡɨɧɟ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜ 
ɫɪɟɞɧɟɦ ɧɚ 10–15 %, ɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ – ɜ 
2,5 ɪɚɡɚ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɠɚɬɨɣ ɡɨɧɵ ɡɧɚɱɢ-

ɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢ-

ɥɢɹ ɩɨ ɨɫɢ Y ɭɦɟɧɶɲɚɸɬɫɹ ɧɚ 20–50 %.  

 

ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ ɜ ɩɥɢɬɟ ɞɧɢɳɚ ɫ ɭɜɟɥɢ-

ɱɟɧɢɟɦ ɤɨɧɫɨɥɢ (0–3 ɦ) ɜ ɫɪɟɞɧɟɦ ɭɜɟɥɢɱɢ-

ɜɚɸɬɫɹ ɧɚ 50–70 %, ɩɪɢ ɷɬɨɦ ɫɝɥɚɠɢɜɚɟɬɫɹ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɭɫɢɥɢɣ ɜ ɤɪɚɟɜɵɯ 
ɢ ɜɧɭɬɪɟɧɧɢɯ ɡɨɧɚɯ ɩɥɢɬɵ. 

 

Ɂɧɚɱɟɧɢɹ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɜ ɤɪɚɣɧɢɯ 

ɩɪɨɥɟɬɚɯ ɭɦɟɧɶɲɚɸɬɫɹ ɧɚ 20 %, ɩɪɢ ɷɬɨɦ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɩɥɢ-

ɬɟ ɜ ɡɨɧɟ ɨɩɢɪɚɧɢɹ ɫɬɟɧ. 

 

Ⱦɥɹ ɫɬɟɧɤɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɜɞɨɥɶ ɫɨɨɪɭ-
ɠɟɧɢɹ, ɩɪɢ ɪɚɡɜɢɬɢɢ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɩɥɢ-

ɬɵ ɨɬ 0 ɞɨ 3 ɦ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ 

Nx ɫɧɢɠɚɸɬɫɹ ɧɚ 15 %. Ⱦɥɹ ɫɬɟɧɤɢ, ɨɪɢɟɧɬɢ-

ɪɨɜɚɧɧɨɣ ɩɨɩɟɪɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢ ɪɚɡɜɢɬɢɢ 

ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɩɥɢɬɵ ɨɬ 0 ɞɨ 3 ɦ ɡɧɚɱɟɧɢɹ 
ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ Nx ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫɧɢɠɚɸɬɫɹ ɧɚ 50 %, ɚ ɜ ɭɝɥɨɜɨɣ 

ɡɨɧɟ – ɜ 3–4 ɪɚɡɚ. 
 

 

 
 

Ɋɢɫ. 4. ɂɡɦɟɧɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɜ ɩɥɢ-

ɬɚɯ ɩɟɪɟɤɪɵɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ 
ɤɨɧɫɨɥɢ ɞɧɢɳɚ 

 

 

 
 

Ɋɢɫ. 5. ɂɡɦɟɧɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɜ ɩɥɢ-

ɬɟ ɞɧɢɳɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ ɤɨɧ-

ɫɨɥɢ	
 

 
 

Ɋɢɫ. 6. ɂɡɦɟɧɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɜ ɫɬɟ-
ɧɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ ɤɨɧɫɨɥɢ 

ɞɧɢɳɚ 
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ȼɵɩɨɥɧɟɧɢɟ ɞɧɢɳɚ ɪɟɡɟɪɜɭɚɪɚ ɫ ɤɨɧɫɨɥɶɧɨɣ 

ɱɚɫɬɶɸ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɭɪɨɜɟɧɶ ɪɚɫ-
ɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɟɦ-

ɤɨɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟ-
ɲɟɧɢɟ ɡɞɚɧɢɹ ɤɚɤ ɫɢɫɬɟɦɵ «ɫɨɨɪɭɠɟɧɢɟ–
ɮɭɧɞɚɦɟɧɬ–ɨɫɧɨɜɚɧɢɟ» ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɫɤɪɟɬɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-

ɧɨɣ ɦɨɞɟɥɢ ɨɫɧɨɜɚɧɢɹ. 
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