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ɈȻЩȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌɕ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ 

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɚɥɨɪɚɫɯɨɞɧɵɯ (ɞɨ 2 ɧɦ3/ɱ) 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɟɥɢɱɢɧɭ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɟɦɨɝɨ 
ɝɚɡɚ ɧɟ ɦɟɧɟɟ 10,0 Ɇɉɚ, ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɞɥɢɧɧɨɯɨɞɨɜɵɯ (Sɩ/Dɰ > 1) 

ɬɢɯɨɯɨɞɧɵɯ (ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ τ > 1c) ɩɨɪɲɧɟɜɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɭɩɟɧɟɣ 
(ɞɚɥɟɟ Ʉɋ) ɫ ɥɢɧɟɣɧɵɦ  ɩɪɢɜɨɞɨɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ 
ɫɠɚɬɢɹ, ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ ɭɧɢɮɢɤɚɰɢɢ ɚɝɪɟɝɚɬɚ, ɭɥɭɱɲɢɬɶ ɟɝɨ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ Д1]. ȼ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɪɲɧɟɜɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɚɯ ɝɚɡɨɜɵɟ 
ɫɢɥɵ ɡɚ ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɢɡɦɟɧɹɸɬɫɹ ɜ 3…6 ɪɚɡ, ɩɪɢ ɷɬɨɦ ɫɧɢɠɟɧɢɟ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɡɚ ɰɢɤɥ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɯɨɜɢɤɚ. ȼ 
ɚɝɪɟɝɚɬɚɯ ɧɚ ɛɚɡɟ Ʉɋ ɝɚɡɨɜɚɹ ɫɢɥɚ ɢ ɦɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɦɨɠɟɬ 
ɢɡɦɟɧɹɬɶɫɹ ɛɨɥɟɟ, ɱɟɦ ɜ ɫɬɨ ɪɚɡ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɟ ɦɚɯɨɜɢɤɚ ɩɪɢɜɟɞёɬ 
ɤ ɧɟɞɨɩɭɫɬɢɦɨɦɭ ɪɨɫɬɭ ɜɟɫɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɚɝɪɟɝɚɬɚ. 

Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 
ɡɚɤɨɧɨɜ ɞɜɢɠɟɧɢɹ ɦɟɯɚɬɪɨɧɧɵɯ ɩɪɢɜɨɞɨɜ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Д2] ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɬɚɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 

ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɫɧɢɡɢɬɶ 
ɚɦɩɥɢɬɭɞɭ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ 

ɚɝɪɟɝɚɬɨɜ ɧɚ ɛɚɡɟ Ʉɋ. Ⱦɚɧɧɵɟ ɡɚɤɨɧɵ ɩɪɢɦɟɧɢɦɵ ɢ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɩɪɢɜɨɞɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɇɟɨɞɧɨɡɧɚɱɧɚɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɬɟɩɥɨɜɵɦ ɪɟɠɢɦɨɦ, ɢɧɞɢɤɚɬɨɪɧɵɦ ɄɉȾ, 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɞɚɱɢ Ʉɋ, ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ 
ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɫɬɭɩɟɧɢ ɞɟɥɚɟɬ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ Ʉɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. 

ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɬɟɦɵ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɪɲɧɟɜɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 
ɫɬɭɩɟɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɪɚɛɨɬɚɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ 
ɡɚɪɭɛɟɠɧɵɯ ɚɜɬɨɪɨɜ (ɉɥɚɫɬɢɧɢɧ ɉ. ɂ., Ɏɪɟɧɤɟɥɶ Ɇ. ɂ., Minta M., Barclay M., 

Davies R., John F., McLaren, Corberan J. M., Hafner J., Gaspersic B., 

Luszczycki M., Prakash R., ɢ ɞɪ.). Ɂɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ 
ɧɚɝɧɟɬɚɧɢɹ ɤ ɜɟɥɢɱɢɧɟ ɞɚɜɥɟɧɢɹ ɜɫɚɫɵɜɚɧɢɹ ɜ ɨɞɧɨɣ ɫɬɭɩɟɧɢ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɜ ɢɡɜɟɫɬɧɵɯ ɪɚɛɨɬɚɯ, ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɸɬ 
ɡɧɚɱɟɧɢɹ ɨɬ 2 ɞɨ 10. ɋɜɹɡɚɧɨ ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɨɣ 
ɚɝɪɟɝɚɬɚ ɢ ɨɝɪɚɧɢɱɟɧɨ ɨɛɥɚɫɬɶɸ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɠɢɦɚɟɦɨɝɨ ɪɚɛɨɱɟɝɨ 
ɬɟɥɚ. ɂɫɫɥɟɞɨɜɚɧɢɟ Ʉɋ ɫ ɥɢɧɟɣɧɵɦ ɩɪɢɜɨɞɨɦ, ɜɵɩɨɥɧɟɧɧɨɟ Ƚɪɨɦɨɜɵɦ Ⱥ. ɘ., 
ɩɨɤɚɡɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɨɞɧɨɣ ɩɨɪɲɧɟɜɨɣ ɫɬɭɩɟɧɢ ɜ 
20…30 ɪɚɡ Д3]. ɂɧɮɨɪɦɚɰɢɹ ɨ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɨɬɧɨɲɟɧɢɹɯ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ 
ɤ ɞɚɜɥɟɧɢɸ ɜɫɚɫɵɜɚɧɢɹ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɭɩɟɧɢ ɜ ɞɨɫɬɭɩɧɵɯ 
ɢɫɬɨɱɧɢɤɚɯ ɢɧɮɨɪɦɚɰɢɢ ɧɟ ɩɪɢɜɨɞɢɬɫɹ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢ ɩɪɢɤɥɚɞɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɩɨɪɲɧɟɜɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ (Ɏɪɟɧɤɟɥɶ Ɇ. ɂ., 



4 

Ƚɨɰ Ⱥ. ɇ., ɂɫɬɨɦɢɧ ɉ. Ⱥ., Ʉɭɬɟɧɟɜ ȼ. Ɏ., ɑɢɫɬɹɤɨɜ ȼ. Ʉ. ɢ ɞɪɭɝɢɟ) ɩɨɫɜɹɳɟɧɵ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ ɫɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɫɢɥ ɩɨɥɟɡɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ ɡɚ ɫɱёɬ ɩɪɢɦɟɧɟɧɢɹ 
ɦɚɯɨɜɢɤɚ. ȼ ɬɪɭɞɚɯ Ⱥɪɬɨɛɨɥɟɜɫɤɨɝɨ ɂ. ɂ. ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɜɡɚɢɦɨɫɜɹɡɶ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɚɝɪɟɝɚɬɚ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɡɧɚɱɢɦɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɫɥɟɞɧɟɝɨ. ɉɨɷɬɨɦɭ 
ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɫɱёɬ ɭɦɟɧɶɲɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɹ 
ɩɪɢɜɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɹɜɢɥɨɫɶ ɡɚɞɚɱɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɢɯ ɭɱёɧɵɯ ɤɚɤ 

ɉɨɧɬɪɹɝɢɧ Ʌ. ɋ., Ɏɟɥɶɞɛɚɭɦ Ⱥ. Ⱥ., Ʉɪɚɫɨɜɫɤɢɣ ɇ. ɇ., ȼɨɥɤɨɜ Ⱥ. ɇ., 
Ɇɚɰɤɨ Ɉ. ɇ. ɢ ɞɪ. Ɉɞɧɚɤɨ, ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ (ɩɪɟɞɥɚɝɚɟɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ) ɢ ɫɧɢɠɟɧɢɹ ɩɪɢ ɷɬɨɦ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɜɥɢɹɧɢɹ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ (ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɨɞɚɱɢ, ɤɩɞ) ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɦɩɪɟɫɫɨɪɧɵɦ ɚɝɪɟɝɚɬɚɦ ɫ ɥɢɧɟɣɧɵɦ ɩɪɢɜɨɞɨɦ 
ɜ ɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɢɧɮɨɪɦɚɰɢɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ. 

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɩɭɬёɦ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ 
ɜɪɟɦɟɧɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1. ɍɬɨɱɧɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɡɞɭɲɧɨɣ 
ɩɨɪɲɧɟɜɨɣ ɦɚɥɨɪɚɫɯɨɞɧɨɣ Ʉɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɪɚɫɱёɬɨɜ ɬɚɤɢɯ ɪɚɛɨɱɢɯ 
ɪɟɠɢɦɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ 
ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. 

2. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɪɲɧɟɜɨɝɨ 
ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ 
ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɢ ɫɬɟɧɞ ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ; ɩɪɨɜɟɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ʉɋ, ɚ ɬɚɤɠɟ 

ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. 
3. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɪɚɫɱёɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɧɚ ɨɫɧɨɜɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɚ ɬɚɤɠɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. 

4. ɍɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ Ʉɋ. 

5. ɂɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɧɚ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɚɦɩɥɢɬɭɞɭ ɦɝɧɨɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 
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6. Ɋɚɡɪɚɛɨɬɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɩɨɪɲɧɟɜɨɝɨ 
ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ 
ɝɢɞɪɨɩɪɢɜɨɞɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 
10,0 Ɇɉɚ. 

Ɇɟɬɨɞɨɥɨɝɢя ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ: ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɫ ɭɱёɬɨɦ 
ɧɟɫɬɚɰɢɨɧɚɪɧɨɣ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɱɟɪɟɡ ɫɬɟɧɤɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ; ɜɟɪɢɮɢɤɚɰɢɹ 
ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɚɫɱёɬɚ; 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɪɲɧɟɜɵɯ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɭɩɟɧɟɣ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɡɦɟɪɟɧɢɢ ɦɝɧɨɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫ 
ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ; ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 
ɪɟɠɢɦɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɛɨɬɭ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɢ ɚɝɪɟɝɚɬɚ; ɦɟɬɨɞɵ 
ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɜɧɨɜɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɫɢɧɬɟɡ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ 

1. ɍɬɨɱɧɟɧɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɡɞɭɲɧɨɣ ɩɨɪɲɧɟɜɨɣ ɦɚɥɨɪɚɫɯɨɞɧɨɣ ɞɥɢɧɧɨɯɨɞɨɜɨɣ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɨɜɚɧɚ ɭɬɨɱɧёɧɧɚɹ ɷɦɩɢɪɢɱɟɫɤɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɱёɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ, 
ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ τ = 2…6 ɫ, ɜɟɥɢɱɢɧɟ ɯɨɞɚ ɩɨɪɲɧɹ S = 0,2…1,0 ɦ. 

2. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɪɚɫɫɦɨɬɪɟɧɧɨɦ 
ɞɢɚɩɚɡɨɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ 
ɰɢɥɢɧɞɪɚ ɜ ɨɞɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ 
ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. 

3. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɞɥɢɧɧɨɯɨɞɨɜɨɝɨ ɬɢɯɨɯɨɞɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɨɜ 2…3 ɪɚɡɚ. 

4. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 
Ʉɋ: ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɧɟɬɚɟɦɨɝɨ ɝɚɡɚ ɧɚ 12…25 Ʉ, ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ 5…10 % ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ – ɧɚ 5…8 %; ɭɜɟɥɢɱɢɬɶ 
ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɦɟɠɞɭ ɝɚɡɨɦ ɢ ɫɬɟɧɤɚɦɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɧɚ 15 %; ɫɧɢɡɢɬɶ 
ɭɬɟɱɤɢ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɞɨ 5 %. 

Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ 

ɋ ɭɱɚɫɬɢɟɦ ɚɜɬɨɪɚ ɜɵɩɨɥɧɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɡɚɩɚɬɟɧɬɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɪɚɡɰɚ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɨɬɧɨɲɟɧɢɟɦ 
ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ ɤ ɞɚɜɥɟɧɢɸ ɜɫɚɫɵɜɚɧɢɹ ɧɟ ɦɟɧɟɟ 100 ɧɚ ɛɚɡɟ ɩɨɪɲɧɟɜɵɯ 
ɫɬɭɩɟɧɟɣ ɫ ɥɢɧɟɣɧɵɦ ɩɪɢɜɨɞɨɦ; ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ; 
ɜɵɩɨɥɧɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɫɧɨɜɚɧɧɵɟ 
ɧɚ ɢɡɦɟɪɟɧɢɢ ɦɝɧɨɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɢɯ 
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ɢɧɬɟɝɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ʉɋ ɢ ɚɝɪɟɝɚɬɚ ɧɚ ɢɯ ɛɚɡɟ, ɪɚɡɪɚɛɨɬɚɧɚ ɢ 
ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɚɤɨɝɨ ɚɝɪɟɝɚɬɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ 
ɢ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɫ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɡɚɜɢɫɢɦɨɫɬɶɸ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɝɢɞɪɨɩɪɢɜɨɞɚ; ɚɜɬɨɪɨɦ ɪɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɧɢɠɟɧɢɸ 
ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ, 
ɨɩɭɛɥɢɤɨɜɚɧɵ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɉɪɚɤɬɢɱɟɫɤɚя ɡɧɚɱɢɦɨɫɬɶ 
1. ɉɪɟɞɥɨɠɟɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɢɤɢ 

ɪɚɫɱёɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. 

2. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. 

3. Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɧɢɠɟɧɢɸ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢ ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ 

ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ ɡɚ ɫɱёɬ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ: (Sɩ/Dɰ > 10; 

ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ τ = 2…4 ɫ) ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ. 

4. ɋɨɡɞɚɧ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɬɢɯɨɯɨɞɧɵɯ ɩɨɪɲɧɟɜɵɯ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟɬɚɧɢɹ ɞɨ 12,0 Ɇɉɚ, ɯɨɞɨɦ ɩɨɪɲɧɹ 
ɞɨ 0,5 ɦ, ɦɨɳɧɨɫɬɶɸ ɞɨ 15 ɤȼɬ. 

5. Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɧɟɞɪɟɧɚ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɎȽȻɈɍ ȼɈ «Ɉɦɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ», ɚ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ – ɜ ȺɈ «ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ «Ʉɪɢɨɝɟɧɧɚɹ ɬɟɯɧɢɤɚ» 
ɝ. Ɉɦɫɤ. 

6. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɝɨɫɛɸɞɠɟɬɧɨɣ ɉɇɂɗɊ «ɋɨɡɞɚɧɢɟ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜɵɫɨɤɨɝɨ ɢ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɟɫɭɪɫɨɦ ɪɚɛɨɬɵ ɞɥɹ ɫɢɫɬɟɦ 
ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɩɨɞɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ» (ɫɨɝɥɚɲɟɧɢɟ 
№ 14.577.21.0203). 

ɉɨɥɨɠɟɧɢя ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ 

1. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɡɞɭɲɧɨɣ Ʉɋ, 

ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱёɬɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ 
ɤɚɦɟɪɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ, ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ τ = 2…6 ɫ, 
ɜɟɥɢɱɢɧɟ ɯɨɞɚ ɩɨɪɲɧɹ Sɩ = 0,2…1,0 ɦ. 

2. ȼ ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ 
ɩɪɢ ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɰɢɥɢɧɞɪɚ ɜ ɨɞɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɜɨɡɦɨɠɧɨ 

ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. 
3. Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ 

ɨɬ ɜɪɟɦɟɧɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
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ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɞɥɢɧɧɨɯɨɞɨɜɨɝɨ ɬɢɯɨɯɨɞɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ 
2…3 ɪɚɡɚ. 

4. Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ 
ɨɬ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ Ʉɋ: ɫɧɢɡɢɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɧɟɬɚɟɦɨɝɨ ɝɚɡɚ ɧɚ 12…25 Ʉ, ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ 
5…10 % ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ – ɧɚ 5…8 %; ɭɜɟɥɢɱɢɬɶ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɦɟɠɞɭ 
ɝɚɡɨɦ ɢ ɫɬɟɧɤɚɦɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɧɚ 15 %; ɫɧɢɡɢɬɶ ɭɬɟɱɤɢ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɞɨ 5 %. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɲɟɞɲɟɝɨ ɦɟɬɪɨɥɨɝɢɱɟɫɤɭɸ 
ɩɨɜɟɪɤɭ; ɚɩɪɨɛɚɰɢɟɣ ɪɟɡɭɥɶɬɚɬɨɜ; ɞɨɫɬɚɬɨɱɧɨɣ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶɸ 
ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɨɣ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɫɨɜɩɚɞɟɧɢɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ. 

Ⱥɩɪɨɛɚɰɢя ɪɚɛɨɬɵ 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɨɛɫɭɠɞɚɥɢɫɶ ɢ ɞɨɤɥɚɞɵɜɚɥɢɫɶ 

ɧɚ: VII Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
«ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɩɢɳɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ББI ɜɟɤɟ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 
2015 ɝ.); Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
“Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ 
ɚɫɩɟɤɬɵ” (ɝ. Ʉɟɦɟɪɨɜɨ, 2016 ɝ.); VI–X ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ 
«Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɢ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ («OТХ 
and Gas EЧРТЧООrТЧР»)» (ɝ. Ɉɦɫɤ, 2016–2020 ɝɝ.,); Б Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ⱦɢɧɚɦɢɤɚ ɫɢɫɬɟɦ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ» (ɝ. Ɉɦɫɤ, 
2016 ɝ.); XVII, XVIII Ɇɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ɩɨ 
ɤɨɦɩɪɟɫɫɨɪɨɫɬɪɨɟɧɢɸ «ȼɚɤɭɭɦɧɚɹ, ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɬɟɯɧɢɤɚ ɢ ɩɧɟɜɦɨɚɝɪɟɝɚɬɵ» 
(ɝ. Ʉɚɡɚɧɶ, 2017, 2019 ɝɝ.); III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɨɛɥɟɦɵ ɦɚɲɢɧɨɜɟɞɟɧɢɹ» (ɝ. Ɉɦɫɤ, 2019 ɝ.). 

ɉɭɛɥɢɤɚɰɢɢ 

ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 64 ɧɚɭɱɧɵɯ ɩɟɱɚɬɧɵɯ ɪɚɛɨɬ ɢɡ ɧɢɯ ɜ 
ɬɨɦ ɱɢɫɥɟ: 11 ɜ ɢɡɞɚɧɢɹɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɊɎ; 16 ɜ ɢɡɞɚɧɢɹɯ, 
ɢɧɞɟɤɫɢɪɭɟɦɵɯ ɜ SМШpЮs ɢ АОЛ ШП SМТОЧМО; ɩɨɥɭɱɟɧɵ 3 ɩɚɬɟɧɬɚ ɧɚ ɩɨɥɟɡɧɭɸ 
ɦɨɞɟɥɶ, 2 ɩɚɬɟɧɬ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ, ɚ ɬɚɤ ɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɗȼɆ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴёɦ ɪɚɛɨɬɵ 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 4 ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ, ɩɹɬɢ ɩɪɢɥɨɠɟɧɢɣ, 
ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɋɨɞɟɪɠɢɬ 232 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɚ, 101 
ɪɢɫɭɧɨɤ, 9 ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɨɞɟɪɠɢɬ 221 
ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

ɈɋɇɈȼɇɈȿ ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌɕ 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɧɚɭɱɧɚɹ 
ɧɨɜɢɡɧɚ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ, ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɣ, ɪɚɡɪɚɛɨɬɤɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɬɟɧɞɚ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
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ɤɨɬɨɪɵɯ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

ȼ 1 ɝɥɚɜɟ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫɠɚɬɢɹ ɝɚɡɨɜ ɞɨ 
ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɣ ɝɚɡɚ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ; 
ɨɩɪɟɞɟɥɟɧɵ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɦɝɧɨɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɨɛɴɟɤɬɭ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ ɢ ɭɥɭɱɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɝɪɟɝɚɬɨɜ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 5…10 ɪɚɡ ɢ ɛɨɥɟɟ ɩɪɢɦɟɧɹɸɬɫɹ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɚɝɪɟɝɚɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɩɪɢɜɨɞɨɜ. ɋɭɳɟɫɬɜɭɸɬ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɚɝɪɟɝɚɬɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢɥɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɜɵɲɚɬɶ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɞɧɨɣ 
ɫɬɭɩɟɧɢ ɜ 10…15 ɪɚɡ, ɚ ɬɚɤɠɟ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɚɝɪɟɝɚɬɵ ɫ 
ɥɢɧɟɣɧɵɦ ɩɪɢɜɨɞɨɦ, ɩɨɜɵɲɚɸɳɢɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ 20…30 ɪɚɡ Д2]. Ɉɛɟɫɩɟɱɟɧɢɟ 
ɜ ɨɞɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɨɬɧɨɲɟɧɢɣ ɞɚɜɥɟɧɢɹ 
ɧɚɝɧɟɬɚɧɢɹ ɤ ɞɚɜɥɟɧɢɸ ɜɫɚɫɵɜɚɧɢɹ ɫɜɹɡɚɧɨ ɫ ɪɹɞɨɦ ɩɪɨɛɥɟɦ. ȼɨ-ɩɟɪɜɵɯ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɧɟɬɚɧɢɹ. ȼɨ-ɜɬɨɪɵɯ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɩɨɬɟɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɢ. ȼ-ɬɪɟɬɶɢɯ, 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɝɚɡɨɜɨɣ ɫɢɥɵ ɜ ɩɨɪɲɧɟɜɨɣ ɫɬɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɨɫɬɭ ɚɦɩɥɢɬɭɞɧɵɯ ɢɡɦɟɧɟɧɢɣ ɦɝɧɨɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɚ ɡɚ ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɬɨ ɟɫɬɶ ɤ ɭɯɭɞɲɟɧɢɸ ɟɝɨ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ⱦɚɧɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɞɚёɬɫɹ 
ɪɟɲɢɬɶ ɩɭɬёɦ ɩɟɪɟɯɨɞɚ ɧɚ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɟ ɫɠɚɬɢɟ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɩɪɢɦɟɧɟɧɢɟ 
ɞɥɢɧɧɨɯɨɞɨɜɵɯ ɬɢɯɨɯɨɞɧɵɯ Ʉɋ ɫɠɚɬɢɹ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɛɨɪɨɬɶɫɹ ɫ ɜɵɲɟ 
ɭɤɚɡɚɧɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢ ɫɠɚɬɢɢ ɜ ɨɞɧɨɣ ɫɬɭɩɟɧɢ ɡɚ ɫɱɟɬ ɭɧɢɤɚɥɶɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɡɚɤɨɧɨɜ 
ɞɜɢɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɲɢɧ ɬɪɟɛɭɸɬ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɚɛɨɱɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞёɧɧɨɝɨ 
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɡɨɪɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ȼɨ 2 ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɡɜɟɫɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɪɚɫɱёɬɚ ɤɨɦɩɨɧɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɚ ɬɚɤɠɟ ɭɬɨɱɧёɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ 
ɬɢɯɨɯɨɞɧɨɣ ɞɥɢɧɧɨɯɨɞɨɜɨɣ ɩɨɪɲɧɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɜ ɤɨɬɨɪɨɣ 
ɚɜɬɨɪɨɦ ɭɬɨɱɧɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɫɬɭɩɟɧɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ 
ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. Ɉɛɨɛɳёɧɧɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1; ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɧɚ ɪɢɫɭɧɤɟ 2. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɩɪɢɧɹɬ ɪɹɞ ɭɩɪɨɳɚɸɳɢɯ ɞɨɩɭɳɟɧɢɣ. 
Ⱦɥɹ ɝɢɞɪɨɩɪɢɜɨɞɚ: ɜɥɢɹɧɢɟ ɜɨɥɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ 
ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨ; ɩɨɫɬɨɹɧɧɵ ɢ ɦɚɥɵ ɫɢɥɵ ɜɹɡɤɨɝɨ ɢ ɫɭɯɨɝɨ ɬɪɟɧɢɹ ɜ 
ɝɢɞɪɨɷɥɟɦɟɧɬɚɯ; ɨɬɫɭɬɫɬɜɭɟɬ ɤɚɜɢɬɚɰɢɹ; ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ 
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ɧɟɫɠɢɦɚɟɦɚ; ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɧɚɫɨɫɟ ɢ ɟɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɟ ɧɚ ɪɟɠɢɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 1 – Ɉɛɨɛɳёɧɧɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ: 1 – ɩɪɢɜɨɞɧɨɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 
2 – ɧɚɫɨɫ; 3 – ɮɢɥɶɬɪ ɦɚɫɥɹɧɵɣ; 4 – ɧɚɩɨɪɧɵɣ ɤɥɚɩɚɧ; 

5 – ɞɪɨɫɫɟɥɶ; 6 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 7 – ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 
8 – ɝɢɞɪɨɰɢɥɢɧɞɪ; 9 – ɛɚɤ; 10 – ɩɨɪɲɧɟɜɚɹ ɫɬɭɩɟɧɶ 

 

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɪɲɧɟɜɨɣ ɫɬɭɩɟɧɢ ɫ ɥɢɧɟɣɧɵɦ ɩɪɢɜɨɞɨɦ 

 

Ⱦɥɹ ɩɨɪɲɧɟɜɨɣ ɫɬɭɩɟɧɢ: ɝɚɡɨɜɚɹ ɫɪɟɞɚ ɧɟɩɪɟɪɵɜɧɚ ɢ ɝɨɦɨɝɟɧɧɚ; 
ɦɨɞɟɥɢɪɭɟɦɵɟ ɩɪɨɰɟɫɫɵ ɨɛɪɚɬɢɦɵ, ɪɚɜɧɨɜɟɫɧɵ ɢ ɤɜɚɡɢɫɬɚɬɢɱɧɵ; ɩɚɪɚɦɟɬɪɵ 
ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɢɡɦɟɧɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɜɫɟɦɭ ɨɛɴёɦɭ ɪɚɛɨɱɟɣ 
ɤɚɦɟɪɵ; ɢɡɦɟɧɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɝɚɡɚ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨ; 
ɬɟɩɥɨɬɚ ɬɪɟɧɢɹ ɩɨɪɲɧɟɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɧɟ ɩɨɞɜɨɞɢɬɫɹ ɤ ɝɚɡɭ; ɩɚɪɚɦɟɬɪɵ 
ɫɨɫɬɨɹɧɢɹ ɜ ɩɨɥɨɫɬɹɯ ɜɫɚɫɵɜɚɧɢɹ ɢ ɧɚɝɧɟɬɚɧɢɹ ɩɨɫɬɨɹɧɧɵ; ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ 
ɝɚɡɚ ɱɟɪɟɡ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɨɪɝɚɧɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡɚɡɨɪɵ 
ɩɪɢɧɢɦɚɟɬɫɹ ɚɞɢɚɛɚɬɧɵɦ ɢ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɵɦ; ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ ɝɚɡɨɦ ɢ 
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ɫɬɟɧɤɚɦɢ ɪɚɛɨɱɢɯ ɩɨɥɨɫɬɟɣ ɤɨɧɜɟɤɬɢɜɧɵɣ; ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɤɚɠɞɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɞɢɧɚɤɨɜ ɧɚ ɜɫɟɯ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ, 
ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɩɟɪɢɨɞ ɭɫɤɨɪɟɧɢɹ ɢ ɬɨɪɦɨɠɟɧɢɹ 
ɩɨɪɲɧɹ. 

Ɉɫɧɨɜɧɵɦɢ ɪɚɫɱёɬɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ, ɨɩɢɫɵɜɚɸɳɢɦɢ ɜɡɚɢɦɨɫɜɹɡɶ 
ɞɢɧɚɦɢɤɢ ɩɨɪɲɧɹ ɢ ɦɨɳɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɝɪɟɝɚɬɚ, ɹɜɥɹɸɬɫɹ ɭɪɚɜɧɟɧɢɹ 
(1) ɢ (2) Д4, 5]: 

   
2

'

, , , , , ,2
,Ж j А А Ж j ȼ B Ƚ j D Ƚ ɋ TP j

d xɆ ɪ S ɪ S P S P S F
d

          (1) 

2

2
,

j

d x dx
N Ɇ

d d 
 

 
(2) 

Ɇɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤɠɟ ɫɨɨɬɧɨɲɟɧɢɟɦ Д6]: 
,

,
ɇ, j Ж j

j

j

ɪ Q
N


 

  (3) 

ȼ ɜɵɪɚɠɟɧɢɹɯ (1–3) x – ɤɨɨɪɞɢɧɚɬɚ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ, ɦ; Ɇ – ɦɚɫɫɚ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ (ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɩɨɪɲɧɹ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɨɛɳɟɝɨ ɲɬɨɤɚ), ɤɝ; pЖ,j,А(ȼ) – ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɉɚ; PȽ,j – ɞɚɜɥɟɧɢɟ ɫɠɢɦɚɟɦɨɝɨ ɝɚɡɚ 
ɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɉɚ; P’

Ƚ – ɞɚɜɥɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɉɚ; Fɬɪ,j – 

ɫɢɥɚ ɬɪɟɧɢɹ, ɇ; SA(B,C,D) – ɩɥɨɳɚɞɢ ɩɨɪɲɧɟɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ2

; Nj – ɦɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ, ȼɬ; j 

– ɄɉȾ ɩɪɢɜɨɞɚ (ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ); ∆pH,j – 

ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɧɚɫɨɫɟ, ɉɚ; QЖ,j – ɦɝɧɨɜɟɧɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ, 
ɦ3/ɫ; j – ɢɧɞɟɤɫ ɪɚɫɱёɬɧɨɝɨ ɲɚɝɚ. 

ȼɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɪɚɛɨɱɢɦ ɩɪɨɰɟɫɫɨɦ Ʉɋ, ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɝɪɟɝɚɬɚ ɢ ɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ 
ɞɚɜɥɟɧɢɹ ɫɠɢɦɚɟɦɨɝɨ ɝɚɡɚ – ɊȽ,j. Ɋɚɫɱёɬ ɬɟɤɭɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɢ 
ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɭɬɨɱɧёɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ Ʉɋ; ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɧɵɟ ɭɪɚɜɧɟɧɢɹ ɦɨɞɟɥɢ Д7]: 

,
j j

j

j v, j

ξ × R×U
P =

V ×C
 (4) 

j j j j j
dU dL dQ dm ×i

= - ± ,
dτ dτ dτ dτ

 

(5) 

,
j

j

j 0
0

dU
U =U

d
 


 

(6) 

,
j

= P × S ×j D 2

dL dx

dτ dτ  
(7) 

ȼ ɜɵɪɚɠɟɧɢɹɯ (4–7) U0 – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɝɚɡɚ, Ⱦɠ; 
dUj – ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɝɚɡɚ, Ⱦɠ; dQj – ɷɥɟɦɟɧɬɚɪɧɵɣ ɬɟɩɥɨɜɨɣ 
ɩɨɬɨɤ, K; dLj – ɪɚɛɨɬɚ, ɫɨɜɟɪɲёɧɧɚɹ ɧɚɞ ɝɚɡɨɦ ɢɥɢ ɫɚɦɢɦ ɝɚɡɨɦ, Ⱦɠ; dmj – 

ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, ɤɝ; ij – ɷɧɬɚɥɶɩɢɹ ɝɚɡɚ, Ⱦɠ/ɤɝ; R – 

ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, Ⱦɠ/Ʉɤɝ; ξj – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ; Vj 

– ɨɛɴёɦ ɝɚɡɚ, ɦ3
; ɋvj – ɨɛɴёɦɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɝɚɡɚ, Ⱦɠ/ɦ3∙Ʉ. 
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Ɂɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɦɚɫɫɵ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ Ʉɋ ɨɩɢɫɵɜɚɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ (8) ɢ ɭɱɢɬɵɜɚɟɬ ɤɚɤ ɷɥɟɦɟɧɬɚɪɧɵɟ ɦɚɫɫɨɜɵɟ ɩɨɬɨɤɢ ɱɟɪɟɡ ɨɬɤɪɵɬɵɟ 
ɤɥɚɩɚɧɵ, ɬɚɤ ɢ ɱɟɪɟɡ ɡɚɡɨɪɵ ɜ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɟ ɢ ɜ ɡɚɤɪɵɬɵɯ 
ɤɥɚɩɚɧɚɯ Д7]: 

 
j

j

j 0
0

dm
m = m

dτ
 (8) 

ɗɥɟɦɟɧɬɚɪɧɵɟ ɦɚɫɫɨɜɵɟ ɩɨɬɨɤɢ ɱɟɪɟɡ ɤɥɚɩɚɧɵ ɢ ɡɚɡɨɪɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɹ ɬɟɱɟɧɢɹ ɝɚɡɚ ɱɟɪɟɡ ɳɟɥɢ Д7]: 

j

j j j j j

dm
= α × ε × f × 2× ρ × ΔɊ

dτ
 (9) 

ȼ ɜɵɪɚɠɟɧɢɹɯ (8–9) m0 – ɧɚɱɚɥɶɧɚɹ ɦɚɫɫɚ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, ɤɝ; mj – 

ɦɚɫɫɚ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, ɤɝ; j – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; ɛj – ɤɨɷɮɮɢɰɢɟɧɬ 
ɪɚɫɲɢɪɟɧɢɹ ɝɚɡɚ; ΔPj – ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɝɚɡɚ ɞɨ ɢ ɩɨɫɥɟ ɤɥɚɩɚɧɚ ɢɥɢ ɳɟɥɢ, 
ɉɚ; fj – ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ ɢɥɢ ɳɟɥɢ, ɦ2

; ρj – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ 
ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ ɢɥɢ ɳɟɥɶɸ, ɤɝ/ɦ3

. 

ɉɪɨɰɟɫɫɵ ɬɟɩɥɨɨɛɦɟɧɚ ɨɩɢɫɵɜɚɸɬɫɹ ɡɚɤɨɧɨɦ Ɏɭɪɶɟ ɢ ɭɪɚɜɧɟɧɢɟɦ 
ɇɶɸɬɨɧɚ-Ɋɢɯɦɚɧɚ. Ɂɚ ɨɫɧɨɜɭ ɩɪɢɧɹɬɵ ɢɡɜɟɫɬɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ 
ɞɥɹ ɪɚɫɱёɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɰɢɥɢɧɞɪɟ ɩɨɪɲɧɟɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 
Д8], ɜ ɤɨɬɨɪɵɯ ɭɬɨɱɧɟɧɵ ɫɬɟɩɟɧɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɭɬёɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɢɚɝɪɚɦɦ. 
ɍɬɨɱɧёɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɱёɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 = Ȝ(ρ/ȝ)0,27
W

0,27
D

0,73экв (10) 

ɝɞɟ Ȝ, ȝ, Dэкв ɢ W – ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɞɢɚɦɟɬɪɚ ɰɢɥɢɧɞɪɚ 
ɢ ɭɫɥɨɜɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ. 

ɋɢɥɚ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɫɢɥ ɬɪɟɧɢɹ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɵɯ 
ɭɩɥɨɬɧɟɧɢɣ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɚ ɬɚɤɠɟ ɬɪɟɧɢɹ ɲɬɨɤɚ ɜ 
ɫɚɥɶɧɢɤɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɭɬɨɱɧɟɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɪɚɫɱёɬɚ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ 
ɞɥɢɧɧɨɯɨɞɨɜɨɣ ɬɢɯɨɯɨɞɧɨɣ ɩɨɪɲɧɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ Ʉɋ, ɦɟɬɨɞɢɤɭ 
ɪɚɫɱёɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ, ɭɩɪɨɳɚɸɳɢɟ ɞɨɩɭɳɟɧɢɹ ɢ ɪɚɫɱёɬɧɭɸ ɫɯɟɦɭ. 

ȼ 3 ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɫɬɟɧɞɚ ɞɥɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ Ʉɋ, ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɚɝɪɟɝɚɬɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ Ʉɋ ɢ 
ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. ɋɬɟɧɞ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ Ʉɋ ɢ ɥɢɧɟɣɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ ɜ ɫɨɫɬɚɜɟ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɝɢɞɪɨɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɉɧ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ: ɦɝɧɨɜɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɧɟɬɚɟɦɨɝɨ ɝɚɡɚ ɢ 
ɞɚɜɥɟɧɢɹ (ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɢɫɬɨɪɨɜ ɬɢɩɚ ɋɌ1-18, ɞɚɬɱɢɤɢ 
ɞɚɜɥɟɧɢɹ Ⱦ16Ɇ-3); ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ ɝɚɡɚ ɬɢɩɚ AАM720P1); 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɫ ɞɚɬɱɢɤɨɜ ɩɟɪɟɞɚɜɚɥɢɫɶ ɧɚ ɰɢɮɪɨɜɨɣ 
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ɡɚɩɨɦɢɧɚɸɳɢɣ ɨɫɰɢɥɥɨɝɪɚɮ ȺɄɂɉ ɬɢɩɚ 4119/1 ɱɟɪɟɡ ɭɫɢɥɢɬɟɥɶ ɢ ɡɚɬɟɦ ɧɚ 
ɤɨɦɩɶɸɬɟɪ (ɪɢɫɭɧɨɤ 3). ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɚɜɢɥɚ (ɧɟ ɛɨɥɟɟ): ɞɥɹ 
ɞɚɜɥɟɧɢɹ – 1 %, ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ – 1,5 %, ɞɥɹ ɪɚɫɯɨɞɚ –1,5 %. 

 

Ɋɢɫɭɧɨɤ 3 – Ƚɢɞɪɨɰɢɥɢɧɞɪ-ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɭɡɟɥ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ: 1 – ɫɢɥɨɜɨɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; 2 – ɫɬɭɩɟɧɶ ɩɨɪɲɧɟɜɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ; 3 – ɪɟɫɢɜɟɪ; 4 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
ɫɬɭɩɟɧɢ; 5 – ɛɚɤ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ; 6 – ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɪɲɧɹ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ; 7 – ɫɢɫɬɟɦɚ 
ɫɢɫɬɟɦɚɦɢ ɤɨɧɬɪɨɥɹ ɦɝɧɨɜɟɧɧɵɯ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɝɚɡɚ 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4, 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɟɪɢɮɢɤɚɰɢɢɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɫɱёɬɚ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ Ʉɋ ɩɭɬёɦ ɢɯ ɫɨɩɨɫɬɚɜɥɟɧɢɹɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 
Ɋɢɫɭɧɨɤ 4 – ɂɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ (Ɋɧ = 10 Ɇɉɚ; τ = 2 ɫ): 

ɫɠɢɦɚɟɦɨɝɨ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ: 
1 – ɷɤɫɩɟɪɢɦɟɧɬ; 2 – ɬɟɨɪɢɹ 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4 ɤɪɢɜɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ 
ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɞɚɟɬ ɤɚɤ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɫ 
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ɷɤɫɩɟɪɢɦɟɧɬɟɥɶɧɵɦɢ ɞɚɧɧɵɦɢ, ɬɚɤ ɢ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ (ɪɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɪɚɫɱёɬɧɵɦɢ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɫɨɫɬɚɜɢɥɨ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɨɞɧɨɡɧɚɱɧɨɫɬɢ: ɞɥɹ ɦɝɧɨɜɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 2 %; ɦɝɧɨɜɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ – ɧɟ ɛɨɥɟɟ 8 %). ɉɨ ɢɧɬɟɝɪɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɚɤɠɟ 
ɩɨɥɭɱɟɧɵ ɭɞɨɜɥɟɬɜɨɪɢɬɟɨɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ (ɪɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɪɚɫɱёɬɧɵɦɢ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɫɨɫɬɚɜɢɥɨ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɨɞɧɨɡɧɚɱɧɨɫɬɢ: ɞɥɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵɧɚɝɧɟɬɚɧɢɹ – ɧɟ ɛɨɥɟɟ 4 %; ɞɥɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɞɚɱɢ ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɄɉȾ – ɧɟ ɛɨɥɟɟ 12 %). 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɝɧɨɜɟɧɧɨɣ ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɪɚɡɥɢɱɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɜɪɟɦɟɧɢ ɫɠɚɬɢɹ ɢ ɜɪɟɦɟɧɢ ɜɫɚɫɵɜɚɧɢɹ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ ɢɧɞɢɤɚɬɨɪɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨɥɭɱɟɧɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɢ ɪɚɫɱёɬɧɵɦ ɩɭɬёɦ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 10 %. Ʉ ɬɨɦɭ ɠɟ ɤɪɢɜɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4, ɧɚɝɥɹɞɧɨ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɨɜ ɩɪɹɦɨɝɨ ɢ 
ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɩɢɤɨɜɨɣ ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɬɭɩɟɧɢ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɨɜ ɫ 8,5 ɤȼɬ ɞɨ 6,5 ɤȼɬ, ɬɨ ɟɫɬɶ ɩɪɢɦɟɪɧɨ 
ɧɚ 15…20 %. ɍɱɬɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɄɉȾ ɤɨɬɨɪɨɝɨ ɜɥɢɹɟɬ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. 

 
Ɋɢɫɭɧɨɤ 5 – ɂɡɦɟɧɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɚ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɫɬɭɩɟɧɢ (τ = 4 ɫ, Ɋɧ = 10 Ɇɉɚ): 
1 – ɷɤɫɩɟɪɢɦɟɧɬ, 2 – ɬɟɨɪɢɹ (τɫɠ / τɜɫ = 1:1); 

3 – ɷɤɫɩɟɪɢɦɟɧɬ, 4 – ɬɟɨɪɢɹ (τɫɠ / τɜɫ = 2:1) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɬɜɟɪɠɞɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɠɚɬɢɹ ɝɚɡɚ 
ɨɬ 0,1 ɞɨ 10 Ɇɉɚ ɜ ɨɞɧɨɣ ɫɬɭɩɟɧɢ ɢ ɩɪɨɜɟɞɟɧɚ ɜɟɪɢɮɢɤɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ. 

4 ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɪɚɫɱёɬɧɨ-ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɨɛɴɟɤɬɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ. Ɋɚɫɱёɬ 
ɩɪɨɢɡɜɨɞɢɥɫɹ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ ɨɞɧɨɡɧɚɱɧɨɫɬɢ: ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ: 
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ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ Dɰ – 0,02…0,05 ɦ; ɯɨɞ ɩɨɪɲɧɹ Sɩ – 0,2…1,0 ɦ; ɝɪɚɧɢɱɧɵɟ 
ɭɫɥɨɜɢɹ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɚɫɵɜɚɧɢɹ Tɜɫ – 285…300 Ʉ, ɞɚɜɥɟɧɢɟ ɜɫɚɫɵɜɚɧɢɹ Ɋɜɫ – 

0,1 Ɇɉɚ, ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ Ɋɧ – 0,3–10,0 Ɇɉɚ; ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɫɪɟɞɵ – 288…300Ʉ, ɨɯɥɚɠɞɚɸɳɚɹ ɫɪɟɞɚ – ɜɨɞɚ, ɜɨɡɞɭɯ; ɮɢɡɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ: 
ɫɠɢɦɚɟɦɵɣ ɝɚɡ – ɜɨɡɞɭɯ; ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ τ – 2…6 ɫ. 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɨɤɚɡɚɧɵ ɧɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ ɢ ɦɨɳɧɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɟ ɩɨɫɬɨɹɧɧɨɣ ɢɥɢ 
ɢɡɦɟɧɹɟɦɨɣ ɡɚ ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɧɚɫɨɫɚ; ɜ ɬɨɦ ɱɢɫɥɟ 

ɜɚɪɢɚɧɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɫɬɨɹɧɧɭɸ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɡɚɜɢɫɢɦɨɫɬɶ 4) 
ɢ ɩɪɟɞɥɚɝɚɟɦɚɹ (ɪɟɚɥɶɧɚɹ) ɡɚɜɢɫɢɦɨɫɬɶ, ɭɱɢɬɵɜɚɸɳɚɹ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɢ 
ɬɨɪɦɨɠɟɧɢɹ ɩɨɪɲɧɹ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɦёɪɬɜɵɯ ɬɨɱɟɤ Ʉɋ (ɡɚɜɢɫɢɦɨɫɬɶ 5). 

ɗɬɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɪɲɧɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɩɨ 
ɦɨɞɭɥɸ ɫɤɨɪɨɫɬɶɸ ɫ ɭɱёɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɹɸɳɟɝɨɫɹ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ, 
ɦɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɡɚ ɜɪɟɦɹ ɰɢɤɥɚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ 58 ɪɚɡ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɡɜɟɫɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ (ɥɢɧɟɣɧɚɹ, ɫɢɧɭɫɨɢɞɚɥɶɧɚɹ) ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ ɤɨɥɟɛɚɧɢɹ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 30…40 ɪɚɡ. 
ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɨɫɬɚɜɢɬ 10…15 ɪɚɡ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɥɭɱɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ 
ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ. 

 
ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 6 – Ɂɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ (ɚ) ɢ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɛ) ɡɚ 
ɜɪɟɦɹ ɰɢɤɥɚ (Ɋɧ = 10 Ɇɉɚ; Dɰ = 0,05 ɦ; Sɩ = 0,5 ɦ; τ = 3 ɫ): 1 – ɞɜɢɠɟɧɢɟ ɫ 

ɩɨɫɬɨɹɧɧɨɣ ɩɨ ɦɨɞɭɥɸ ɫɤɨɪɨɫɬɶɸ; 2 – ɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ; 
3 – ɫɢɧɭɫɨɢɞɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ; 4 – ɡɚɜɢɫɢɦɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɫɬɨɹɧɧɭɸ 

ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ; 5 – ɩɪɟɞɥɚɝɚɟɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
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ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɢɥɨɜɵɟ ɞɢɚɝɪɚɦɦɵ Ʉɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ. 

 
Ɋɢɫɭɧɨɤ 7 – ɂɡɦɟɧɟɧɢɟ ɝɚɡɨɜɨɣ ɫɢɥɵ ɡɚ ɰɢɤɥ ɩɪɢ Ɋɧ = 10 Ɇɉɚ; Ɋɜɫ = 0,1 Ɇɉɚ; 

Dɰ = 0,05 ɦ; Sɩ = 0,5 ɦ; τ = 3 ɫ: 1 – ɞɜɢɠɟɧɢɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɩɨ ɦɨɞɭɥɸ 
ɫɤɨɪɨɫɬɶɸ; 2 – ɩɪɟɞɥɚɝɚɟɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɤɪɢɜɵɯ ɧɚ ɪɢɫɭɧɤɟ 7 ɜɢɞɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪ ɢ ɚɦɩɥɢɬɭɞɚ 
ɫɢɥɨɜɨɣ ɞɢɚɝɪɚɦɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ, ɨɞɧɚɤɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɬɧɨɟ 
ɫɦɟɳɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɫɬɨɪɨɧɭ ɨɤɨɧɱɚɧɢɹ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ 
ɰɢɤɥɚ. ɉɪɨɰɟɫɫ 1'–2' (ɫɠɚɬɢɟ) ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 
ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɱɟɦ ɞɥɹ ɞɜɢɠɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ (ɤɪɢɜɚɹ 1–2), 

ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɥɢɡɢɬɶ ɫɠɚɬɢɟ ɤ ɤɜɚɡɢɢɡɨɬɟɪɦɢɱɟɫɤɨɦɭ. ɉɪɨɰɟɫɫ 4'–5' 

(ɜɫɚɫɵɜɚɧɢɟ) ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɡɚɧɢɦɚɟɬ ɦɟɧɶɲɟɟ ɜɪɟɦɹ, ɱɟɦ ɩɪɢ 
ɞɜɢɠɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ (ɤɪɢɜɚɹ 4–5). ɂɡɦɟɧɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɰɟɫɫɨɜ ɫɠɚɬɢɹ ɢ ɜɫɚɫɵɜɚɧɢɹ ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɫɬɭɩɟɧɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɟɪɢɮɢɤɚɰɢɢ ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɚɧɚɥɢɡɚ ɜɡɚɢɦɨɫɜɹɡɢ ɪɚɛɨɬɵ ɫɬɭɩɟɧɢ ɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɡɜɨɥɢɥɢ ɩɪɨɜɟɫɬɢ 
ɪɚɫɱёɬɧɨ-ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɝɪɟɝɚɬɚ ɨɬ ɪɟɠɢɦɧɵɯ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ ɢ ɫɬɭɩɟɧɢ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɪɚɛɨɱɢɦ 
ɩɪɨɰɟɫɫɨɦ Ʉɋ. Ɂɚ ɫɱёɬ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ 

ɡɚ ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɢɡɦɟɧɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɚ ɫɧɢɠɚɟɬɫɹ 
ɛɨɥɟɟ, ɱɟɦ ɜ 3 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɡɨɜɵɦ ɡɚɤɨɧɨɦ ɞɜɢɠɟɧɢɹ (ɩɪɢ ɛɥɢɡɤɨɣ ɤ 
ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ). ɉɪɢ ɬɚɤɨɦ 
ɪɟɠɢɦɟ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 8) ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɱɟɝɨ 
ɩɪɨɰɟɫɫɚ Ʉɋ ɜɨɡɪɚɫɬɚɟɬ – ɫɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɧɟɬɚɧɢɹ ɞɨ 25 Ʉ, 

ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɤɩɞ ɜɨɡɪɚɫɬɚɟɬ ɫɨ ɡɧɚɱɟɧɢɹ 0,6 ɞɨ 0,65 ɩɪɢ ɜɪɟɦɟɧɢ ɰɢɤɥɚ 2 ɫ ɢ 
ɫ 0,47 ɞɨ 0,53 ɩɪɢ ɜɪɟɦɟɧɢ ɰɢɤɥɚ 4 ɫ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 8–12 %. 
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ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɞɛɨɪ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ 
(Sɩ/Dɰ> 10), ɜɪɟɦɟɧɢ ɰɢɤɥɚ (τ = 2…4 ɫ) ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 
ɰɢɥɢɧɞɪɚ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɬɟɩɥɨɨɬɜɨɞ ɨɬ ɪɚɛɨɱɟɝɨ ɝɚɡɚ, ɭɦɟɧɶɲɢɬɶ 
ɩɟɪɟɬɟɱɤɢ ɝɚɡɚ ɱɟɪɟɡ ɡɚɡɨɪɵ ɜ ɤɥɚɩɚɧɚɯ ɢ ɭɩɥɨɬɧɟɧɢɢ ɩɨɪɲɧɹ ɢ ɡɚ ɫɱёɬ ɷɬɨɝɨ 
ɫɧɢɡɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɢɧɞɢɤɚɬɨɪɧɭɸ ɦɨɳɧɨɫɬɶ ɞɨ 40 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɫɧɢɠɚɟɬɫɹ ɢ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ. 

 

 
ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 8 – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɧɟɬɚɟɦɨɝɨ ɝɚɡɚ (ɚ) ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ 
ɄɉȾ (ɛ) ɡɚ ɜɪɟɦɹ ɰɢɤɥɚ: 1 – ɞɜɢɠɟɧɢɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɩɨ ɦɨɞɭɥɸ ɫɤɨɪɨɫɬɶɸ;  

2 – ɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ; 3 – ɫɢɧɭɫɨɢɞɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ; 4 – ɡɚɜɢɫɢɦɨɫɬɶ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɫɬɨɹɧɧɭɸ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ; 

5 – ɩɪɟɞɥɚɝɚɟɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɞɟɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɫɧɢɠɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 % ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɞɟɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ (ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ). Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ Ʉɋ ɢ ɥɢɧɟɣɧɵɯ ɩɪɢɜɨɞɨɜ 
ɩɪɟɞɥɚɝɚɟɦɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɛɭɞɭɬ 
ɨɬɥɢɱɚɬɶɫɹ ɢ ɨɩɪɟɞɟɥɹɬɶɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɨɞɨɜ ɢ ɫɬɭɩɟɧɢ, 
ɨɞɧɚɤɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɨɱɟɜɢɞɧɵ. Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɢɟ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɭɫɥɨɜɢɣ ɨɞɧɨɡɧɚɱɧɨɫɬɢ ɫɧɢɠɟɧɢɟ 
ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 
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ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɫɬɭɩɟɧɢ: Sɩ/dɰ  > 10, τ = 2…4 ɫ ɩɪɢ ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ 
ɰɢɥɢɧɞɪɚ. Ɂɚɤɨɧ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɧɟɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ (ɧɚɥɢɱɢɟ ɭɱɚɫɬɤɨɜ ɪɚɡɝɨɧɚ ɢ 
ɬɨɪɦɨɠɟɧɢɹ ɜɛɥɢɡɢ ɦёɪɬɜɵɯ ɬɨɱɟɤ; ɨɝɪɚɧɢɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ 
ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɢ ɞɪ.). 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ 
ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɇɚɩɪɢɦɟɪ, ɩɪɢ Ɋɜɫ = 0,1 

Ɇɉɚ; Ɋɧ = 10,0 Ɇɉɚ; Dɰ = 0,05 ɦ, Sɩ = 0,5 ɦ ɢ ɜɪɟɦɟɧɢ ɰɢɤɥɚ τ = 2 ɫ, 

ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɨɬ ɜɪɟɦɟɧɢ ɢɦɟɟɬ ɜɢɞ: 
2( ) 0,0492 0,4201 0,4514     S     (11) 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ S(�) ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɞɥɹ ɞɪɭɝɢɯ 
ɪɟɠɢɦɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɢɧɧɨɯɨɞɨɜɨɝɨ ɬɢɯɨɯɨɞɧɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; ɧɟɤɨɬɨɪɵɟ ɢɡ 
ɧɢɯ ɡɚɳɢɳɟɧɵ ɩɚɬɟɧɬɚɦɢ ɊɎ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ ɢ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ, ɚ ɧɟɤɨɬɨɪɵɟ 
ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɨɛɪɚɡɰɟ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. 
 

ɈɋɇɈȼɇɕȿ ȼɕȼɈȾɕ ɂ ɊȿɁɍɅɖɌȺɌɕ 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɹɸɬ 
ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɢɟ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ 
ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɡɚ ɫɱёɬ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɬɭɩɟɧɢ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɜ ɬɟɱɟɧɢɢ 
ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ. 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
1. ɍɬɨɱɧɟɧɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɡɞɭɲɧɨɣ ɩɨɪɲɧɟɜɨɣ ɦɚɥɨɪɚɫɯɨɞɧɨɣ ɞɥɢɧɧɨɯɨɞɨɜɨɣ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɨɜɚɧɚ ɭɬɨɱɧёɧɧɚɹ ɷɦɩɢɪɢɱɟɫɤɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɪɚɫɱёɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɟё ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱёɬɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ 
ɤɚɦɟɪɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ, ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ 2…6 ɫ, 
ɜɟɥɢɱɢɧɟ ɯɨɞɚ ɩɨɪɲɧɹ 0,2…1,0 ɦ. 

2. Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɲɧɟɜɨɝɨ ɦɚɥɨɪɚɫɯɨɞɧɨɝɨ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɧɚ 
ɨɫɧɨɜɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ 

ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɢ 
ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɢɞɪɨɩɪɢɜɨɞɚ; ɪɚɡɪɚɛɨɬɚɧɨ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. 
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3. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɪɚɫɫɦɨɬɪɟɧɧɨɦ 
ɞɢɚɩɚɡɨɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ 
ɰɢɥɢɧɞɪɚ ɜ ɨɞɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɟ 
ɜɨɡɞɭɯɚ ɨɬ 0,1 Ɇɉɚ ɞɨ 10,0 Ɇɉɚ. 

4. Ɋɟɚɥɢɡɚɰɢɹ ɫɨɨɬɧɨɲɟɧɢɹ Sɩ/Dɰ > 10 ɢ ɜɪɟɦɟɧɢ ɰɢɤɥɚ ɨɬ 2 ɞɨ 4 ɫ 
ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ 

ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ ɢɧɞɢɤɚɬɨɪɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɞɨ 40 %, 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɧɟɬɚɧɢɹ – ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 

ɛɵɫɬɪɨɯɨɞɧɵɯ ɫɬɭɩɟɧɟɣ ɫ ɚɞɢɚɛɚɬɧɵɦ ɫɠɚɬɢɟɦ. 
5. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ 

ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɝɚɡɨɜɨɣ ɫɢɥɵ ɜ ɫɬɭɩɟɧɢ ɜ 100 ɪɚɡ ɨɛɟɫɩɟɱɢɬɶ 
ɭɥɭɱɲɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɝɪɟɝɚɬɚ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ 

ɚɦɩɥɢɬɭɞɵ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɞɨ 3 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ; ɩɪɢ ɷɬɨɦ 
ɫɧɢɠɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ 3 ɪɚɡ, 
ɦɚɫɫɚ ɢ ɫɬɨɢɦɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɪɢɦɟɪɧɨ ɧɚ 10…30 % ɢ ɧɚ 15 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

6. Ɉɩɪɟɞɟɥɟɧɨ ɜɥɢɹɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɪɲɧɹ ɧɚ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫɵ ɜ Ʉɋ, ɱɬɨ  ɜɵɪɚɠɟɧɨ 
ɫɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɧɟɬɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɭɩɟɧɢ ɧɚ 12…25 Ʉ, 
ɩɨɜɵɲɟɧɢɟɦ ɟё ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚ 5…10 % ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɄɉȾ – ɧɚ 
5…8 %; ɭɜɟɥɢɱɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɦɟɠɞɭ ɝɚɡɨɦ ɢ ɫɬɟɧɤɚɦɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ 
ɫɨɫɬɚɜɥɹɟɬ ɞɨ 15 %; ɫɧɢɠɟɧɢɟ ɭɬɟɱɟɤ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 5 %. 

7. Ɋɚɡɪɚɛɨɬɚɧ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɬɢɯɨɯɨɞɧɵɯ 
ɞɥɢɧɧɨɯɨɞɨɜɵɯ ɩɨɪɲɧɟɜɵɯ ɚɝɪɟɝɚɬɨɜ ɫ ɥɢɧɟɣɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɫ ɞɚɜɥɟɧɢɟɦ 
ɧɚɝɧɟɬɚɧɢɹ ɞɨ 12 Ɇɉɚ, ɯɨɞɨɦ ɩɨɪɲɧɹ ɞɨ 0,5 ɦ, ɦɨɳɧɨɫɬɶɸ ɞɨ 15 ɤȼɬ. 

8. Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɧɟɞɪɟɧɚ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɎȽȻɈɍ ȼɈ «Ɉɦɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ», ɚ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ – ɜ ȺɈ «ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ «Ʉɪɢɨɝɟɧɧɚɹ 
ɬɟɯɧɢɤɚ». 

 

ɋɩɢɫɨɤ ɰɢɬɢɪɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ 
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