


Ɉɛɨɪɨɬɧɚɹ ɫɬɨɪɨɧɚ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɊɉɍȾ 

 

I. Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɩɟɪɟɫɦɨɬɪɟɧɚ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɚɮɟɞɪɵ:  
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Ⱥɧɧɨɬɚɰɢɹ ɤ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɟ ɞɢɫɰɢɩɥɢɧɵ 

«ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

Ⱦɢɫɰɢɩɥɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 20.05.01 

«ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ 

ɬɭɲɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɩɨɠɚɪɨɜ». Ⱦɢɫɰɢɩɥɢɧɚ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ 

ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» ɹɜɥɹɟɬɫɹ ɞɢɫɰɢɩɥɢɧɨɣ ɛɚɡɨɜɨɣ ɱɚɫɬɢ Ȼɥɨɤɚ 1 

Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ) (ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ – Ȼ1.Ȼ.67) Ɉɛɳɚɹ 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 3 ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰɵ, 108 ɱɚɫɨɜ. 

ɍɱɟɛɧɵɦ ɩɥɚɧɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɥɟɤɰɢɨɧɧɵɟ ɡɚɧɹɬɢɹ (36 ɱɚɫɨɜ), ɩɪɚɤɬɢɱɟɫɤɢɟ 

ɡɚɧɹɬɢɹ (36 ɱɚɫɨɜ), ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (36 ɱɚɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ 

ɩɨɞɝɨɬɨɜɤɭ ɤ ɷɤɡɚɦɟɧɭ 27 ɱɚɫɨɜ). Ⱦɢɫɰɢɩɥɢɧɚ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ 4 ɤɭɪɫɟ ɜ 7 

ɫɟɦɟɫɬɪɟ. Ɏɨɪɦɚ ɤɨɧɬɪɨɥɹ – ɷɤɡɚɦɟɧ. 

ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɨɯɜɚɬɵɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɤɪɭɝ ɜɨɩɪɨɫɨɜ:  

ɜɢɞɵ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɢɯ ɨɫɨɛɟɧɧɨɫɬɶ ɢ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 

ɥɸɞɟɣ; ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɭɫɥɨɜɢɣ ɢɯ ɩɪɨɬɟɤɚɧɢɹ; ɮɚɤɬɨɪɵ, 

ɜɥɢɹɸɳɢɟ ɧɚ ɷɧɞɨɝɟɧɧɭɸ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; ɩɪɢɧɰɢɩɵ ɢ 

ɫɩɨɫɨɛɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɱɚɝɨɜ ɩɨɠɚɪɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ; ɫɩɨɫɨɛɵ 

ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɜɨɡɧɢɤɲɢɯ ɨɱɚɝɨɜ ɩɨɠɚɪɨɜ; ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 

ɉɪɟɞɲɟɫɬɜɭɸɳɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɚɡɢɪɭɟɬɫɹ ɢɡɥɨɠɟɧɢɟ 

ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ - «Ɍɟɨɪɢɹ ɝɨɪɟɧɢɹ ɢ ɜɡɪɵɜɚ», «ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 

ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ», «Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɢ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ 

ɩɨɠɚɪɟ».  

ɐɟɥɶ ɩɪɟɩɨɞɚɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ – ɞɚɬɶ ɛɭɞɭɳɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ, 

ɫɧɢɠɚɸɳɢɯ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɪ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ; 
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Ɂɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ: 

- ɢɡɭɱɟɧɢɟ ɜɢɞɨɜ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɢɯ ɨɫɨɛɟɧɧɨɫɬɶ ɢ 

ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ; 

- ɢɡɭɱɟɧɢɟ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɭɫɥɨɜɢɣ ɢɯ ɩɪɨɬɟɤɚɧɢɹ; 

- ɚɧɚɥɢɡ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɷɧɞɨɝɟɧɧɭɸ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɝɨɪɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ; 

- ɢɡɭɱɟɧɢɟ ɩɪɢɧɰɢɩɨɜ ɢ ɫɩɨɫɨɛɨɜ ɨɛɧɚɪɭɠɟɧɢɹ ɨɱɚɝɨɜ ɩɨɠɚɪɨɜ ɧɚ 

ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ; 

- ɢɡɭɱɟɧɢɟ ɫɩɨɫɨɛɨɜ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɜɨɡɧɢɤɲɢɯ ɨɱɚɝɨɜ ɩɨɠɚɪɨɜ; 

- ɢɡɭɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ; 

- ɢɡɭɱɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɟɧɢɡɢɪɨɜɚɧɧɵɯ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɱɚɫɬɟɣ ɩɪɢ 

ɛɨɪɶɛɟ ɫ ɩɨɠɚɪɚɦɢ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ 

ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» ɭ ɨɛɭɱɚɸɳɢɯɫɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɮɨɪɦɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɤɨɦɩɟɬɟɧɰɢɢ: 

-  ɫɩɨɫɨɛɧɨɫɬɶ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɬɭɲɟɧɢɟ ɩɨɠɚɪɨɜ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢ 

ɫɩɨɫɨɛɚɦɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ ɞɪɭɝɢɟ ɧɟɨɬɥɨɠɧɵɟ ɪɚɛɨɬɵ 

ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ (ɉɄ-17); 

ɡɧɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ ɟɟ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ 

ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɧɚ ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ (ɉɄ-18). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɭ ɨɛɭɱɚɸɳɢɯɫɹ ɮɨɪɦɢɪɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ (ɷɥɟɦɟɧɬɵ ɤɨɦɩɟɬɟɧɰɢɣ). 

 

Ʉɨɞ ɢ ɮɨɪɦɭɥɢɪɨɜɤɚ 
ɤɨɦɩɟɬɟɧɰɢɢ 

ɗɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

ɉɄ-17,  ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɬɭɲɟɧɢɟ 
ɩɨɠɚɪɨɜ ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɢ ɫɩɨɫɨɛɚɦɢ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ ɞɪɭɝɢɟ 
ɧɟɨɬɥɨɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ 

ɡɧɚɟɬ 
ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɨɠɚɪɚ (ɈɎɉ), ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɈɌ). 

ɭɦɟɟɬ 
ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɜɥɚɞɟɟɬ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 
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ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ 

 

ɉɄ-18,   ɡɧɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ 
ɟɟ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɡɧɚɟɬ  ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɭɦɟɟɬ  ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɛɨɬɚɬɶ ɧɚ ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ. 

ɜɥɚɞɟɟɬ  ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɩɨɠɚɪɧɨɣ 
ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɜ ɪɚɦɤɚɯ ɞɢɫɰɢɩɥɢɧɵ 

«ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɦɟɬɨɞɵ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ: ɩɪɟɡɟɧɬɚɰɢɹ, ɩɪɨɛɥɟɦɧɚɹ ɥɟɤɰɢɹ, ɫɟɦɢɧɚɪ, 

ɪɟɮɟɪɚɬ, ɞɨɤɥɚɞ-ɨɛɫɭɠɞɟɧɢɟ. 
 

 

I. ɋɌɊɍɄɌɍɊȺ ɂ ɋɈȾȿɊɀȺɇɂȿ ɌȿɈɊȿɌɂɑȿɋɄɈɃ ɑȺɋɌɂ ɄɍɊɋȺ  
(36 ɱɚɫɨɜ) 

 

Ɋɚɡɞɟɥ 1. ɋɜɟɞɟɧɢɹ ɨ ɩɨɠɚɪɚɯ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ (4 ɱɚɫɚ). 

Ɍɟɦɚ 1. Ɉɩɚɫɧɨɫɬɶ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɩɪɢɱɢɧɵ ɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ (2ɱɚɫɚ). 

Ⱥɧɚɥɢɡ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ. 

ɉɪɢɱɢɧɵ, ɨɫɥɨɠɧɹɸɳɢɟ ɜɟɞɟɧɢɟ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

ɨ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɚɯ. ȼɢɞɵ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. ɋɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ 

ɪɭɞɧɢɱɧɵɦɢ ɩɨɠɚɪɚɦɢ. 

Ɍɟɦɚ 2. ɉɪɨɰɟɫɫɵ ɝɨɪɟɧɢɹ (2ɱɚɫɚ). 

ɉɨɧɹɬɢɹ ɜɫɩɵɲɤɢ ɢ ɜɨɫɩɥɚɦɟɧɟɧɢɹ. Ɋɟɠɢɦɵ ɝɨɪɟɧɢɹ. ɏɢɦɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ ɩɪɢ ɝɨɪɟɧɢɢ.  

 

Ɋɚɡɞɟɥ 2. ɗɤɡɨɝɟɧɧɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (5 ɱɚɫɨɜ). 

Ɍɟɦɚ 1. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɝɨɪɸɱɟɣ 

ɤɪɟɩɶɸ (1 ɱɚɫ).  

Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ. ɉɨɠɚɪɧɚɹ 

ɡɚɝɪɭɡɤɚ ɤɨɧɜɟɣɟɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɋɬɪɭɤɬɭɪɚ ɩɨɠɚɪɚ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 
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ɉɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɞɡɟɦɧɵɣ ɩɨɠɚɪ. Ɏɚɤɬɨɪɵ, ɩɨɜɵɲɚɸɳɢɟ 

ɨɩɚɫɧɨɫɬɶ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

Ɍɟɦɚ 2. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɨɠɚɪɨɜ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ (1ɱɚɫ). 

ɂɫɬɨɱɧɢɤɢ ɡɚɝɨɪɚɧɢɹ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ. ɉɪɢɱɢɧɵ ɡɚɝɨɪɚɧɢɹ ɩɪɢ ɜɟɞɟɧɢɢ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. Ɉɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɝɨɪɟɧɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ.  

Ɍɟɦɚ 3. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɠɚɪɨɜ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ (1 ɱɚɫ). 

ɉɪɢɱɢɧɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, 

ɝɞɟ ɩɪɨɥɨɠɟɧɵ ɤɚɛɟɥɶɧɵɟ ɫɟɬɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ 

ɨɬɤɪɵɬɨɝɨ ɞɭɝɨɜɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

 

Ɍɟɦɚ 4. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɨɜ ɜ ɩɪɨɬɹɠёɧɧɵɯ ɝɨɪɧɵɯ 

ɜɵɪɚɛɨɬɤɚɯ (1 ɱɚɫ). 

ɉɨɠɚɪ ɧɚ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɨɬ ɩɪɨɛɭɤɫɨɜɤɢ 

ɜɟɞɭɳɟɝɨ ɛɚɪɚɛɚɧɚ ɩɪɢ ɪɚɡɪɵɜɟ ɥɟɧɬɵ. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɧɚ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɨɬ ɧɚɝɪɟɬɨɝɨ ɪɨɥɢɤɚ. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ ɧɚ 

ɥɟɧɬɨɱɧɨɦ ɤɨɧɜɟɣɟɪɟ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. ɉɨɠɚɪ ɜ ɜɵɪɚɛɨɬɤɟ ɨɬ 

ɜɵɛɪɨɫɚ ɝɨɪɹɳɟɝɨ ɦɚɫɥɚ ɢɡ ɬɭɪɛɨɦɭɮɬɵ ɧɚ ɥɟɧɬɭ ɤɨɧɜɟɣɟɪɚ ɢ ɤɪɟɩɶ.  

Ɍɟɦɚ 5. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɨɜ ɜ ɬɭɩɢɤɨɜɵɯ ɝɨɪɧɵɯ 

ɜɵɪɚɛɨɬɤɚɯ (1 ɱɚɫ). 

Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɬɭɩɢɤɨɜɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ. Ɋɚɡɜɢɬɢɟ 

ɩɨɠɚɪɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɪɟɩɢ 

ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ.  

 

Ɋɚɡɞɟɥ 3. Ɉɫɨɛɟɧɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ (4 

ɱɚɫɚ) 

Ɍɟɦɚ 1. ɗɧɞɨɝɟɧɧɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɭɝɨɥɶɧɵɯ ɲɚɯɬ.  Ʌɨɤɚɥɢɡɚɰɢɹ 

ɦɟɫɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ (1 ɱɚɫ). 
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ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɨɜ ɩɪɨɝɧɨɡɚ, 

ɨɛɧɚɪɭɠɟɧɢɹ, ɩɪɨɮɢɥɚɤɬɢɤɢ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɨɱɚɝɨɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ. 

ɍɫɥɨɜɢɹ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɦɚɬɟɪɢɚɥɚ. ɉɪɢɱɢɧɵ, 

ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ.  

Ɍɟɦɚ 2.  Ɏɚɤɬɨɪɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɧɚ ɭɝɨɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ (1 

ɱɚɫ). 

ɋɤɨɩɥɟɧɢɹ ɭɝɥɹ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɨɯɪɚɧɧɵɯ, ɛɚɪɶɟɪɧɵɯ, ɚɜɚɪɢɣɧɵɯ ɢ 

ɞɪɭɝɢɯ ɰɟɥɢɤɨɜ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɋɟɰɢɞɢɜɵ ɩɨɠɚɪɨɜ. Ɏɚɤɬɨɪɵ, 

ɜɥɢɹɸɳɢɟ ɧɚ ɯɢɦɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɭɝɥɹ.  ȼɥɢɹɧɢɟ ɝɥɚɜɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɷɧɞɨɝɟɧɧɭɸ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ 

ɲɚɯɬ.  

Ɍɟɦɚ 3. ɉɪɨɰɟɫɫ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɟɣ (2 ɱɚɫɚ). 

Ɍɟɨɪɢɢ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɟɣ. ɉɢɪɢɬɧɚɹ ɬɟɨɪɢɹ. Ȼɚɤɬɟɪɢɚɥɶɧɚɹ ɬɟɨɪɢɹ. 

Ɏɟɧɨɥɶɧɚɹ ɬɟɨɪɢɹ. Ɍɟɨɪɢɹ ɤɨɦɩɥɟɤɫɚ ɭɝɨɥɶ-ɤɢɫɥɨɪɨɞ. Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɢ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɭɝɥɹ. Ɇɟɯɚɧɢɡɦ ɩɪɨɰɟɫɫɚ  

ɩɟɪɟɯɨɞɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɭɝɥɹ ɜ ɟɝɨ ɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ.  

 

Ɋɚɡɞɟɥ 4. Ɉɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ (4 ɱɚɫɚ). 

Ɍɟɦɚ 1. ɉɪɢɡɧɚɤɢ ɪɭɞɧɢɱɧɵɯ ɩɨɠɚɪɨɜ ɢ ɦɟɬɨɞɵ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ (1 

ɱɚɫ). 

Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɠɚɪɨɜ. ɏɢɦɢɤɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ɇɢɧɟɪɚɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ɏɢɡɢɱɟɫɤɢɟ 

ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ. 

Ɍɟɦɚ 2. Ɉɰɟɧɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɨɱɚɝɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ. (1 ɱɚɫ). 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɞɨɫɬɭɩɧɵɯ ɨɱɚɝɨɜ 

ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ.  

Ɍɟɦɚ 3. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɱɚɝɨɜ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (1 

ɱɚɫ). 
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Ʌɢɤɜɢɞɚɰɢɹ ɨɱɚɝɨɜ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɩɨ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɦɭ ɫɨɫɬɚɜɭ 

ɝɨɪɸɱɢɯ ɝɚɡɨɜ. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɝɚɡɨɜɨɣ ɫɴёɦɤɢ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɫɨɫɬɚɜɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ. ɉɪɨɛɥɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɱɚɝɨɜ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ.  

Ɍɟɦɚ 4. ɉɪɨɝɧɨɡ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɜɵɟɦɨɱɧɵɯ ɩɨɥɟɣ ɢ 

ɭɱɚɫɬɤɨɜ (1 ɱɚɫ). 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɥɨɧɧɨɫɬɢ ɭɝɥɹ ɤ 

ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. Ɇɟɬɨɞ ɩɪɨɝɧɨɡɚ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɨɰɟɧɤɟ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɭɝɥɹ; ɝɨɪɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 

ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɭɱёɬɟ ɝɨɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɢɪɨɞɧɵɯ ɮɚɤɬɨɪɨɜ.  

Ƚɪɭɩɩɢɪɨɜɚɧɢɟ ɲɚɯɬɨɩɥɚɫɬɨɜ ɭɝɥɹ ɩɨ ɫɬɟɩɟɧɢ ɷɧɞɨɝɟɧɧɨɣ 

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ.  

 

Ɋɚɡɞɟɥ 5. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ (3 ɱɚɫɚ). 

Ɍɟɦɚ 1. ɋɧɢɠɟɧɢɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ (1 ɱɚɫ). 

ɉɪɢɦɟɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɨɝɧɟɡɚɳɢɬɧɵɯ ɫɨɫɬɚɜɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ 

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɲɚɯɬɧɨɣ ɞɟɪɟɜɹɧɧɨɣ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ. ɒɚɯɬɧɵɟ 

ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɟɬɢ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ. ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɲɚɯɬɟ.  

Ɍɟɦɚ 2. Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ 

ɩɨɠɚɪɨɜ (1 ɱɚɫ). 

Ɂɚɢɥɢɜɚɧɢɟ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɝɥɢɧɢɫɬɨɣ ɩɭɥɶɩɨɣ. 

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɫ ɩɨɦɨɳɶɸ ɚɧɬɢɩɢɪɨɝɟɧɨɜ. ɉɟɧɧɵɣ 

ɫɩɨɫɨɛ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. ɉɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɵ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɜ ɩɥɚɫɬɚɯ ɭɝɥɹ, 

ɫɤɥɨɧɧɨɝɨ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

Ɍɟɦɚ 3. ɉɨɠɚɪɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ (1 ɱɚɫ).  

Ɉɫɧɨɜɧɵɟ ɦɟɪɵ ɩɨɠɚɪɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɢ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. 

ɉɨɞɝɨɬɨɜɤɚ ɲɚɯɬɵ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ. 
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Ɋɚɡɞɟɥ 6. Ɉɝɧɟɝɚɫɹɳɢɟ ɜɟɳɟɫɬɜɚ, ɫɪɟɞɫɬɜɚ ɢ ɫɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ 

ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ (4 ɱɚɫɚ). 

Ɍɟɦɚ 1. ɋɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. Ɉɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ (2 

ɱɚɫɚ).  

Ⱥɤɬɢɜɧɵɟ, ɩɚɫɫɢɜɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ 

ɩɨɠɚɪɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɩɟɧɵ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. ɉɪɢɦɟɧɟɧɢɟ 

ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ. Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɚɜɚɪɢɣɧɨɦ 

ɭɱɚɫɬɤɟ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɫɨɫɬɚɜ ɨɝɧɟɬɭɲɚɳɢɯ ɢ ɜɡɪɵɜɨɩɨɞɚɜɥɹɸɳɢɯ 

ɩɨɪɨɲɤɨɜ.  

Ɍɟɦɚ 2. ɋɪɟɞɫɬɜɚ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɪɟɞɫɬɜ ɩɨ ɜɢɞɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ 

ɫɪɟɞɫɬɜɚ ɜɨɞɹɧɨɝɨ, ɩɨɪɨɲɤɨɜɨɝɨ, ɩɟɧɧɨɝɨ ɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɟɪɬɢɡɚɰɢɢ ɫɪɟɞɵ 

ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɭɲɟɧɢɹ.  

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ (ɨɝɧɟɬɭɲɢɬɟɥɢ, ɦɨɛɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɫɪɟɞɫɬɜɚ 

ɢ ɝɪɭɩɩɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ).  

ɋɪɟɞɫɬɜɚ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɪɟɞɫɬɜɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɬɭɲɟɧɢɹ ɪɚɡɜɢɬɵɯ ɩɨɠɚɪɨɜ ɢ ɩɨ ɢɯ ɯɚɪɚɤɬɟɪɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɱɚɝ 

(ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ, ɞɢɫɬɚɧɰɢɨɧɧɨɟ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɴёɦɧɨɝɨ ɬɭɲɟɧɢɹ), ɚ 

ɬɚɤɠɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɚɳɟɝɨ ɡɚɪɹɞɚ, ɦɚɫɫɟ, ɝɚɛɚɪɢɬɚɦ ɢ ɬ.ɞ. 

 

Ɋɚɡɞɟɥ 7. Ɍɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ (8 ɱɚɫɨɜ). 

Ɍɟɦɚ 1. Ⱥɤɬɢɜɧɨɟ ɬɭɲɟɧɢɟ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɩɨɫɨɛɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɋɯɟɦɵ ɚɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɜɵɪɚɛɨɬɤɚɯ. Ɍɭɲɟɧɢɟ ɜɨɞɨɣ. ɂɧɟɪɬɢɡɚɰɢɹ 

ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. Ʌɢɤɜɢɞɚɰɢɹ ɩɨɠɚɪɨɜ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ.  

Ɍɟɦɚ 2. ɋɩɨɫɨɛ ɢɡɨɥɹɰɢɢ ɩɨɠɚɪɧɵɯ ɭɱɚɫɬɤɨɜ.  Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ 

ɬɭɲɟɧɢɟ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 
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ȼɵɛɨɪ ɦɟɫɬɚ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɤɢ. ȼɪɟɦɟɧɧɵɟ ɢ ɩɨɫɬɨɹɧɧɵɟ 

ɩɟɪɟɦɵɱɤɢ. ȼɡɪɵɜɨɭɫɬɨɣɱɢɜɵɟ ɩɟɪɟɦɵɱɤɢ. ɍɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɨɠɚɪ 

ɫɱɢɬɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɵɦ. ɉɪɢɱɢɧɵ ɧɢɡɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɦɟɬɨɞɨɦ ɢɡɨɥɹɰɢɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɜɨɡɜɟɞɟɧɢɹ ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɥɨɫ ɢɡ 

ɤɚɪɛɚɦɢɞɧɨɝɨ ɩɟɧɨɩɥɚɫɬɚ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ.  

Ɍɟɦɚ 3. Ʌɨɤɚɥɢɡɚɰɢɹ ɢ ɬɭɲɟɧɢɟ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɜ 

ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (2 ɱɚɫɚ). 

ɉɪɢɱɢɧɵ ɫɥɨɠɧɨɫɬɢ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɟɧɵ. Ɍɟɯɧɨɥɨɝɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ 

ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɜɵɟɦɨɱɧɵɯ ɩɨɥɹɯ ɢ ɭɱɚɫɬɤɚɯ ɫ ɩɨɦɨɳɶɸ 

ɢɧɟɪɬɧɨɣ ɩɟɧɵ. Ɍɢɩɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ. 

Ɍɟɦɚ 4. ɉɪɢɦɟɧɟɧɢɟ ɡɚɢɥɢɜɚɧɢɹ, ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɢ ɡɚɬɨɩɥɟɧɢɹ ɞɥɹ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 

ɋɩɨɫɨɛ ɡɚɢɥɢɜɚɧɢɹ ɩɪɢ ɛɨɪɶɛɟ ɫ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɦɢ ɨɱɚɝɚɦɢ. ɇɟɞɨɫɬɚɬɤɢ 

ɫɩɨɫɨɛɚ. ɉɪɢɦɟɧɟɧɢɟ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɞɥɹ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ. Ɂɚɬɨɩɥɟɧɢɟ 

ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ.  

Ʉɨɧɬɪɨɥɶ ɧɚɞ ɷɧɞɨɝɟɧɧɵɦɢ ɩɨɠɚɪɚɦɢ, ɢɯ ɫɩɢɫɚɧɢɟ ɢ ɜɫɤɪɵɬɢɟ 

ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ. 

 

Ɋɚɡɞɟɥ 8. Ʉɨɧɬɪɨɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɮɢɥɚɤɬɢɤɢ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ 

ɬɭɲɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 

Ɍɟɦɚ 1. Ʉɨɧɬɪɨɥɶ ɪɚɧɧɢɯ ɩɪɢɡɧɚɤɨɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ ɢ 

ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɷɧɞɨɝɟɧɧɨɝɨ ɩɨɠɚɪɚ (1 ɱɚɫ). 

ɉɪɢɡɧɚɤɢ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɭɝɥɹ. Ʉɨɧɬɪɨɥɶ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ, ɜɨɞɨɪɨɞɚ, ɩɪɟɞɟɥɶɧɵɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɩɨɪɨɞ ɢ ɜɨɞɵ. Ɏɨɧ ɢɧɞɢɤɚɬɨɪɧɵɯ ɝɚɡɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ 

ɫɬɚɞɢɣ ɷɧɞɨɝɟɧɧɨɝɨ ɩɨɠɚɪɚ. ȼɵɛɨɪ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɧɚɛɥɸɞɟɧɢɣ  
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Ɍɟɦɚ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɢ ɡɚɬɭɯɚɧɢɹ ɷɧɞɨɝɟɧɧɵɯ 

ɩɨɠɚɪɨɜ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (1 ɱɚɫ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɝɥɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɷɬɢɥɟɧɚ ɢ ɚɰɟɬɢɥɟɧɚ. 

Ʉɨɧɬɪɨɥɶ ɧɚɞ ɪɚɡɜɢɬɢɟɦ ɩɪɨɰɟɫɫɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ ɢ ɬɭɲɟɧɢɟɦ ɷɧɞɨɝɟɧɧɵɯ 

ɩɨɠɚɪɨɜ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɷɬɢɥɟɧɚ ɢ ɚɰɟɬɢɥɟɧɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɹ. 

 

Ɋɚɡɞɟɥ 9. ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɧɚ ɲɚɯɬɚɯ (ɉɅȺ) (2 ɱɚɫɚ).  

Ɍɟɦɚ 1.  ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ ɉɅȺ. ɋɰɟɧɚɪɢɢ ɪɚɡɪɚɛɨɬɤɢ. 

(1ɱɚɫ). 

Ɇɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɉɅȺ. Ɉɩɟɪɚɬɢɜɧɚɹ ɱɚɫɬɶ ɉɅȺ 

ɢ ɧɟɨɛɯɨɞɢɦɚɹ ɝɪɚɮɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɚɜɥɟɧɢɟ 

ɉɅȺ.  

Ɍɟɦɚ 2. ɋɬɪɭɤɬɭɪɧɵɟ ɩɨɡɢɰɢɢ ɉɅȺ (1ɱɚɫ).  

Ɉɫɧɨɜɧɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɱɚɫɬɶ ɉɅȺ. Ⱥɬɪɢɛɭɬɵ ɩɨɡɢɰɢɢ. Ɍɟɤɫɬɨɜɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɩɨɡɢɰɢɢ. ȼɵɛɨɪ ɚɜɚɪɢɣɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ. ɉɨɡɢɰɢɢ 

ɨɩɟɪɚɬɢɜɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɢ ɭɱɚɫɬɤɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɩɚɫɧɵɦ.  

 

II. ɋɌɊɍɄɌɍɊȺ ɂ ɋɈȾȿɊɀȺɇɂȿ ɉɊȺɄɌɂɑȿɋɄɈɃ ɑȺɋɌɂ ɄɍɊɋȺ 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (36 ɱɚɫ.) 

Ɂɚɧɹɬɢɟ 1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ (2 ɱɚɫɚ). 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɬɭɲɟɧɢɹ 

ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ, ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɪɚɛɨɬ ɩɨ ɬɭɲɟɧɢɸ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

ɗɤɡɨɝɟɧɧɵɟ ɢ ɷɧɞɨɝɟɧɧɵɟ ɩɨɠɚɪɵ. ȼɟɧɬɢɥɹɰɢɨɧɧɵɟ ɪɟɠɢɦɵ ɩɪɢ 

ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. ɋɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. Ɍɭɲɟɧɢɟ 

ɚɤɬɢɜ Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɝɧɟɬɭɲɚɳɢɯ 

ɜɟɳɟɫɬɜ ɧɵɦ ɫɩɨɫɨɛɨɦ. Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɨɪɹɳɟɝɨ 

ɦɚɬɟɪɢɚɥɚ. Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ, ɨɩɚɫɧɵɯ ɩɨ ɝɚɡɭ ɢ ɩɵɥɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɬɭɲɟɧɢɸ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. Ɋɚɡɪɚɛɨɬɤɚ ɨɩɟɪɚɬɢɜɧɵɯ 
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ɩɥɚɧɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ. Ɉɰɟɧɤɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɨɠɚɪɨɬɭɲɚɳɢɯ ɫɪɟɞɫɬɜ. 

 

Ɂɚɧɹɬɢɟ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɢ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ 

ɩɟɪɢɨɞɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ  (2 ɱɚɫɚ). 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɭɝɥɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ.  

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɩɨɤɚɡɚɬɟɥɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɨɠɚɪɨɜ, ɩɪɨɢɫɲɟɞɲɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɫɤɥɨɧɧɨɫɬɶ ɲɚɯɬɨɩɥɚɫɬɨɜ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ; 

 ɝɪɭɩɩɭ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ; 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ; 

 ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɫɤɥɨɧɧɨɫɬɢ ɭɝɥɟɣ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚμ  

V
Ƚ
 – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɜ ɭɝɥɟ, %; 

m – ɬɨɥɳɢɧɚ ɫɤɨɩɥɟɧɢɹ ɜɟɳɟɫɬɜɚ, ɦ; 

J – ɝɚɡɨɧɨɫɧɨɫɬɶ ɭɝɥɹ, ɦɨɥɶ/ɦ3
; 

W – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ ɜ ɭɝɥɟ, ɦɨɥɶ/ɦ3
; 

ρ – ɩɥɨɬɧɨɫɬɶ ɭɝɥɹ, ɤɝ/ɦ3
; 

ɋɨ – ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɦɟɠɤɭɫɤɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, 

ɦɨɥɶ/ɦ3
; 

kɤɪ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ ɭɝɥɹ, ɫ-1
; 

qɞɪ – ɬɟɩɥɨɬɚ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɦɟɬɚɧɚ ɢɡ ɭɝɥɹ, Ⱦɠ/ɦɨɥɶ; 

qɜ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ, Ⱦɠ/ɦɨɥɶ; 

cv – ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɭɝɥɹ) ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ, Ⱦɠ/(ɤɝ·Ʉ); 
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Ɍɤɪ – ɤɪɢɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ, Ʉ; 

Ɍɨ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɥɹ, Ʉ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/ (ɦ2·Ʉ); 

Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ (ɦ·Ʉ); 

a – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɝɪɭɩɩɭ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ 

ɞɥɹ ɩɥɚɫɬɚ l1 ɢ ɢɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɩɪɢ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ: Vɝ
 = 9 %; m = 0,4 ɦ; J = 625 ɦɨɥɶ/ɦ3

; W = 2489 ɦɨɥɶ/ɦ3
; ρ = 1400 ɤɝ/ɦ3

; ɋɨ 

= 9,36 ɦɨɥɶ/ɦ3
; kɤɪ = 2·10-3

 ɫ-1
; qɞɪ = 15000 Ⱦɠ/ɦɨɥɶ; qɜ = 1445,8 Ⱦɠ/ɦɨɥɶ; kɜ = 1,07·10-

5
 ɫ-1

; cv = 1400 Ⱦɠ/(ɤɝ·Ʉ); Ɍɤɪ = 380 Ʉ; Ɍɨ = 300 Ʉ; α = 0,072 ȼɬ/ (ɦ2·Ʉ); Ȝ = 0,3 ȼɬ/ 

(ɦ·Ʉ); a = 1,5·10-7 ɦ2/ɫ. 

Ɂɚɧɹɬɢɟ 3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ (4 ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ 

ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ. 

1. ɗɤɫɩɪɟɫɫ-ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ. Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɧɟ 

ɬɪɟɛɭɟɬɫɹ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɢɥɢ ɤɨɝɞɚ ɞɥɹ 

ɬɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɧɟɬ ɜɪɟɦɟɧɢ.  

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɷɤɫɩɪɟɫɫ ɦɟɬɨɞɨɦ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ; 

 ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚμ 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 

Ĳ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ, ɦɢɧ;  

ɜɢɞ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ; 

ɜɢɞ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɩɨɠɚɪɚ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Vɜ = 2 

ɦ/ɫ; Ĳ = 80 ɦɢɧ. ȼɢɞ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ: ɝɨɪɸɱɚɹ 
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ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɝɨɪɸɱɚɹ ɡɚɬɹɠɤɚ ɫ ɧɟɝɨɪɸɱɢɦɢ ɫɬɨɣɤɚɦɢ ɢ ɜɟɪɯɧɹɤɚɦɢ 

(ɫɦɟɲɚɧɧɚɹ ɤɪɟɩɶ). 

2. Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ. Ⱦɚɧɧɚɹ 

ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɜ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɬɭɲɟɧɢɹ; 

 ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɷɬɨɬ ɠɟ ɦɨɦɟɧɬ; 

 ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ; 

 ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɜɵɪɚɛɨɬɤɟ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɡɚ ɨɱɚɝɨɦ 

ɩɨɠɚɪɚ; 

 ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

 ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ ɧɚ ɝɨɪɟɧɢɟ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ 

S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2
 

t – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ, ɦɢɧ. 

Tɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɜɨɡɞɭɯɚ, °ɋ 

CɈ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɫɜɟɠɟɣ ɫɬɪɭɟ, % 

C – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɢɫɯɨɞɹɳɟɣ, % 

P – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ 

ȼɢɞ ɢ ɤɨɥɢɱɟɫɬɜɨ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ. 

ȼɢɞ ɢ ɦɚɬɟɪɢɚɥ ɤɪɟɩɢ. 

 ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɰɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ 

ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ (Ĳɨ, ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ: Vɩɪ, Lɩ, SȽ) 

ɢ ɪɚɡɜɢɜɲɟɝɨɫɹ (Ĳ1) ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Vɜ = 2 ɦ/ɫ; S= 9 ɦ2
; Ĳɨ = 

15 ɦɢɧ; Ĳ1 = 80 ɦɢɧ; tɨ = 25°ɋ; CɈ = 21%; C= 4,4%; Lɨ = 100 ɦ; P = 11,4 ɦ; Q = 

1080 ɦ3/ɦɢɧ. ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ: ɪɟɡɢɧɨɬɤɚɧɟɜɚɹ 

ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɲɢɪɢɧɨɣ ȼ1 = 1000 ɦɦ), ɭɝɨɥɶ (ɄɅ+ɍ); b = 120 ɦɢɧ (ɄɅ ɫ 

ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ, ɬɚɛɥ. 4). ɋɯɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ (ɪɢɫ. 5): 

2–Ɇ–ɇ–ɜ–ɜɬ (ɫɦ. ɩɨɹɫɧɟɧɢɹ ɜ ɩɪɢɥ. 1, ɬɚɛɥ. 1). 
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Ɂɚɧɹɬɢɟ 4. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɩɥɨɲɧɵɦɢ 

ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ (4 ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɫɩɥɨɲɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ. 

1. Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ 

ɫɩɥɨɲɧɵɦɢ ɫɬɪɭɹɦɢ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ 

ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɷɬɨɦɭ ɠɟ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 

 ɩɥɨɳɚɞɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ; 

 ɞɥɢɧɭ ɡɚɯɨɞɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ; 

 ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ; 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ, ɦ³/ɱ. 

Ρu – ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ, Ɇɉɚ (ɤɝ·ɫ/ɫɦ²). 

d – ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɚ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ, ɦɦ. 

S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ². 

B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 

ɤɨɧɜɟɣɟɪɧɨɦ ɭɤɥɨɧɟ ɫɩɥɨɲɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

Q1 = 105 ɦ3/ɱ; Ρu = 0,7 Ɇɉɚ (7 ɤɝ·ɫ/ɫɦ²); n = 2; dɫ = 19 ɦɦ; S = 9 ɦ2
; Vɜ = 2 ɦ/ɫ; Ĳ 

= 60 ɦɢɧ. ȼɵɪɚɛɨɬɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɪɟɡɢɧɨɬɪɨɫɨɜɨɣ ɥɟɧɬɨɣ ɲɢɪɢɧɨɣ B1 = 1 ɦ ɢ 

ɡɚɤɪɟɩɥɟɧɚ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. 

2. Ɋɚɫɱɟɬ ɪɭɤɚɜɧɵɯ ɥɢɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɨɜ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɞɥɢɧɭ ɪɭɤɚɜɧɨɣ 

ɥɢɧɢɢ ɢ ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ ɩɪɢ ɬɪɟɯ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦɚɯ ɦɨɧɬɚɠɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
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S – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ, ɦ (М/ɥ)2; 

ɇɨ – ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 

ɇɡ – ɧɚɩɨɪ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 

ɇɫ – ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ, ɦ.  

R– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɬɜɨɥɚ ɋɆ; 

 – ɭɝɨɥ ɧɚɤɥɨɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɝɪɚɞ; 

i – ɧɨɦɟɪ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɢɥɢ ɜɟɬɜɢ ɜ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 

L – ɞɨɩɫɬɢɦɚɹ ɞɥɢɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ.   

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. ɉɪɨɥɨɠɢɬɶ ɪɭɤɚɜɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ 

ɜɵɪɚɛɨɬɤɟ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ 15ɨ
. ɂɡɦɟɪɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ 

ɪɚɜɧɵ: ɇɨ = 150 ɦ; ɇɡ = 100 ɦ.  

ɂɡɦɟɪɟɧɢɟ ɩɪɨɜɟɞɟɧɨ ɫɬɜɨɥɨɦ ɫɩɟɰɢɚɥɶɧɵɦ ɋɆ ɫ ɞɢɚɦɟɬɪɨɦ ɧɚɫɚɞɤɚ 

22 ɦɦ. ȼ ɧɚɥɢɱɢɢ ɢɦɟɸɬɫɹ ɪɭɤɚɜɚ ɨɛɵɱɧɵɟ ɩɪɨɪɟɡɢɧɟɧɧɵɟ dɪɭɤ = 66 ɦɦ ɢ 

ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ dɫɬ = 19 ɦɦ. 

 

Ɂɚɧɹɬɢɟ №5. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ 

ɩɨɠɚɪɚ ɪɚɫɩɵɥɟɧɧɵɦɢ ɜɨɞɧɵɦɢ ɫɬɪɭɹɦɢ (ɜɨɞɹɧɚɹ ɡɚɜɟɫɚ) (4 ɱɚɫɚ).  

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ 

ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɪɚɫɩɵɥёɧɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ. 

1. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɫɨɡɞɚɜɚɟɦɨɣ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɦ 

ȼȼɊ-1. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ (ɧɚɫɚɞɨɤ) ɜ ɨɞɧɨɦ ɷɲɟɥɨɧɟ n; 

 ɤɨɥɢɱɟɫɬɜɨ ɷɲɟɥɨɧɨɜ ɜ ɜɵɪɚɛɨɬɤɟ N (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɲɟɥɨɧɚɦɢ 3-5 

ɦ); 

 ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ T; 

 ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɞɥɢɧɭ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ȼȼɊ; 

 ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 

 ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 
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 ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɱɚɥɶɧɵɣ ɧɚɩɨɪ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ȼȼɊ-1 ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ3/ɱ; 

Qɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ3/ɱ. 

S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɡɚɜɟɫɵ, ɦ3
; 

Vɜ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ/ɫ; 

dɨɪ – ɞɢɚɦɟɬɪ ɩɪɨɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɪɨɫɢɬɟɥɹ, ɦɦ (ɞɥɹ 

ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɹ ȼȼɊ-1, ɍɅɉɉ-2 dɨɪ = 16 ɦɦ); 

Ɋu – ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, 

Ɇɉɚ. 

L – ɞɥɢɧɚ ɩɪɨɥɨɠɟɧɧɨɣ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɦ. 

dɪ – ɞɢɚɦɟɬɪ ɩɨɠɚɪɧɵɯ ɪɭɤɚɜɨɜ, ɦɦ, dp = 66 ɦɦ. 
 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɭɫɬɪɚɢɜɚɟɦɨɣ ɜ 

ɚɜɚɪɢɣɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɭɤɥɨɧɟ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ 

ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɩɪɢ ɟɟ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: Q = 60 ɦ3
; 

S = 9 ɦ2
; Vɜ = 2 ɦ/ɫ; dɨɪ = 16 ɦɦ; Ɋu = 0,9 Ɇɉɚ; L = 200 ɦ. Ʉɨɧɜɟɣɟɪɧɵɣ ɭɤɥɨɧ 

ɡɚɤɪɟɩɥɟɧ ɬɪɭɞɧɨɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. 

2. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɧɚ 

ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (Ⱥɋȼɉ). 

Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ 

ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ; 

 ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Lɨɪ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɨɪɨɲɟɧɢɹ Ⱥɋȼɉ; 

qɧ – ɭɞɟɥɶɧɚɹ ɫɭɦɦɚɪɧɚɹ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ; 
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Qɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɜɵɪɚɛɨɬɤɟ, ɤȾɠ/ɤɝ; 

kt – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ 

ɜɵɪɚɛɨɬɤɢ ɢ ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɤȾɠ/(ɦ2·ɫ·ɨɋ); 

Fɫɬ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, 

ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɨɬɛɨɪɟ ɬɟɩɥɨɬɵ, ɦ2
; 

Ɋɜ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ; 

Ĳɜɝ – ɜɪɟɦɹ ɜɵɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ, ɫ; 

VɜɝТ – ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ і-ɝɨ ɜɢɞɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/(ɦ2·ɫ); 

β – ɫɬɟɩɟɧɶ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɜ ɲɚɯɬɧɵɯ 

ɭɫɥɨɜɢɹɯ; 

dɤ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɜɨɞɵ ɜ ɡɚɜɟɫɟ, ɦɦ; 

Pop – ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɇɉɚ; 

lɮ – ɞɥɢɧɚ ɮɚɤɟɥɚ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ ɨɪɨɫɢɬɟɥɟɦ 

ɭɫɬɚɧɨɜɤɢ, ɦ; 

hop – ɜɵɫɨɬɚ ɪɚɡɦɟɳɟɧɢɹ ɨɪɨɫɢɬɟɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɌȽɆ ɜ 

ɜɵɪɚɛɨɬɤɟ, ɦ; 

ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3
; 

θ – ɭɝɨɥ ɪɚɫɩɵɥɟɧɢɹ, ɝɪɚɞ; 

ɋɪɦ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɤȾɠ/ɤɝ·Ʉ; 

ɋɪɠ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ·Ʉ; 

ɋɪɝ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɤȾɠ/(ɤɝ·Ʉ); 

ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3
; 

ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɦ3
; 

tɜɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, °ɋ; 

tɢɫɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɡɚɜɟɫɟ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, °ɋ; 

Ȧ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ ɤɚɧɚɥɚ (ɫɨɩɥɚ) ɨɪɨɫɢɬɟɥɹ, 

ɦ2
; 

B – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ; 

r – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ, ɤȾɠ/ɤɝ. 
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ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɢ 

ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɍȼɉɄ-Ȼ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ: 

- ɩɚɪɚɦɟɬɪɵ ɤɨɧɜɟɣɟɪɧɨɣ ɜɵɪɚɛɨɬɤɢ: Sɜ = 9 ɦ2
; Ɋɜ = 11,4 ɦ; Vɜ = 2 ɦ/ɫ; 

- ɩɚɪɚɦɟɬɪɵ ɢ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɍȼɉɄ-Ȼ: Ɋɨɪ = 0,3 Ɇɉɚ; Lop = 18 ɦ, Nop = 11; Ȧ = 0,01 ɦ, θ = 80
ɨ
; 

lɮ = 5 ɦ; hop = 2 ɦ. 

 

Ɂɚɧɹɬɢɟ №6. ɉɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɨɝɧɟɬɭɲɚɳɢɦɢ ɩɨɪɨɲɤɚɦɢ 

(4 ɱɚɫɚ).  

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ 

ɩɨɠɚɪɚ ɩɨɪɨɲɤɨɜɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

1. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɪɨɲɤɨɜɵɯ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɧɹɟɦɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ. 

S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2
; 

Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ, ɦ; 

SȽ – ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

ɜɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ; 

ɫɢɫɬɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɪɭɱɧɵɦɢ 

ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɢ ɩɟɪɟɞɜɢɠɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɹɜɥɹɸɬɫɹ: 

ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɢɬɟɥɹ (ɭɫɬɚɧɨɜɤɢ) Lɭ; 

ɩɥɨɳɚɞɶ ɬɭɲɟɧɢɹ SɌ; 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ĲɌ.   
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ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɩɚɪɬɢɢ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ 

ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: Vɜ = 2 

ɦ/ɫ; S = 9 ɦ2
; SȽ = 8,2 ɦ2

; Lɩ = 4,1 ɦ, Ĳ = 20 ɦɢɧ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɞɜɭɯ ɩɚɪɬɢɹɯ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ 

ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: Vɜ = 2 

ɦ/ɫ; S = 9 ɦ2
; SȽ = 8,2 ɦ2

; Lɩ = 4,1 ɦ, Ĳ = 20 ɦɢɧ. 

 

2. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɨɪɨɲɤɨɜɵɦɢ 

ɭɫɬɚɧɨɜɤɚɦɢ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɨɬɭɲɚɳɟɣ ɭɫɬɚɧɨɜɤɢ lɌ; 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ĲɌ; 

 ɦɚɫɫɭ ɩɨɪɨɲɤɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ Ɇ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ⱥ – ɪɚɫɯɨɞ ɩɨɪɨɲɤɚ ɭɫɬɚɧɨɜɤɨɣ: 

ɞɥɹ ɫɤɜɨɡɧɵɯ ɜɵɪɚɛɨɬɨɤ: ɆȽɉɉɍ – 2-2,5 ɤɝ/ɫ; ɉɉɍ – 4-5 ɤɝ/ɫ; 

ɩɪɢ ɩɨɞɚɱɟ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ: ɆȽɉɉɍ – 1-1,3 ɤɝ/ɫ; 

ɉɉɍ – 2-2,5 ɤɝ/ɫ; 

Ln – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɬɭɲɟɧɢɹ, ɦ; 

Lɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ ɜ ɜɵɪɚɛɨɬɤɭ ɞɨ ɦɟɫɬɚ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦ; 

Vc – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 

S – ɫɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ2
; 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɦɢɧ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 3. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ 
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ɩɨɪɨɲɤɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Ln = 58,1 ɦ; Lɨ = 

30 ɦ; Vc – 2 ɦ/ɫ; S = 9 ɦ2
; Q – 1080 ɦ3/ɦɢɧ; Ĳ = 80 ɦɢɧ. 

 

Ɂɚɧɹɬɢɟ №7. ɉɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɟɧɨɣ (2 ɱɚɫɚ).  

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɜ ɫɤɜɨɡɧɵɯ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɜɨɡɞɭɲɧɨ-

ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɜ ɫɤɜɨɡɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɬɭɲɟɧɢɹ); 

 ɦɚɫɫɭ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɥɧɨɣ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ; 

 ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

S – ɫɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ²; 

V – ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 

Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɬɭɲɟɧɢɹ, ɦ; 

Tɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɨɋ; 

Ⱥɩ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ³/ɫ. 

K – ɤɪɚɬɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɣ ɩɟɧɵ; 

Ȝɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, Ⱦɠ/(ɦ²·°ɋ); 

ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɦ²/ɫ. 

ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ, ɮɨɪɦɚ ɤɪɟɩɥɟɧɢɹ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ 

ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: S = 9 ɦ²; V = 

2 ɦ/ɫ; Lɩ = 36 ɦ; tɩ = 28
ɨɋ; Lɨ = 100 ɦ. ȼɵɪɚɛɨɬɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɥɟɧɬɨɱɧɵɦ 

ɤɨɧɜɟɣɟɪɨɦ ɢ ɡɚɤɪɟɩɥɟɧɚ ɫɦɟɲɚɧɧɨɣ ɤɪɟɩɶɸ (ɦɟɬɚɥɥɨɤɪɟɩɶ ɫ ɩɨɥɧɨɣ 

ɩɟɪɟɬɹɠɤɨɣ ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɨɣ). ȼɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ – ɩɟɫɱɚɧɢɤɢ. 
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Ɂɚɧɹɬɢɟ № 8. Ɋɚɫɱɟɬ ɩɨɞɚɱɢ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɣ 

ɭɱɚɫɬɨɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ (4 ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ 

ɝɚɡɚ (ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ) ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ 

ɩɨɠɚɪɚ. 

1. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɚɱɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɣ 

ɭɱɚɫɬɨɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ 

Ɇɟɬɨɞɢɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɭɱɚɫɬɤɢ, ɩɪɢ ɢɡɨɥɹɰɢɢ ɤɨɬɨɪɵɯ ɜ 

ɢɡɨɥɢɪɭɸɳɟɣ ɩɟɪɟɦɵɱɤɟ ɜ ɜɵɪɚɛɨɬɤɟ ɧɚ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɟ ɭɫɬɪɨɟɧɨ ɞɜɚ 

ɩɪɨɟɦɚ. Ʉ ɨɞɧɨɦɭ ɩɪɨɟɦɭ ɩɨɞɫɨɟɞɢɧɹɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ (ȽɂȽ), ɚ 

ɜɬɨɪɨɣ ɩɪɨɟɦ ɹɜɥɹɟɬɫɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ. ȼɵɩɭɫɤ ɝɚɡɚ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ 

ɨɬɤɪɵɬɨɦ ɢɥɢ ɡɚɤɪɵɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ. 

Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 

 ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 

ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɢ ɭɫɤɨɪɟɧɢɹ ɟɝɨ ɬɭɲɟɧɢɹ;  

 ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ 

ɢɧɟɪɬɢɡɚɰɢɢ; 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ ɜ ɡɚɞɚɧɧɨɦ ɩɭɧɤɬɟ 

ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 

 ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɣɞɟɬ 

ɨɯɥɚɠɞɟɧɢɟ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 

20°ɋ ɩɪɟɜɵɲɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

qɢɧ – ɤɨɥɢɱɟɫɬɜɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɦ³/ɦɢɧ : 

kɝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ; 

qɩɝ – ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɢɪɭɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɦ³/ɦɢɧ; 
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Qɜɞ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ, ɦ³/ɦɢɧ; 

Qɭɬ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɢɡɨɥɢɪɭɸɳɢɯ ɩɟɪɟɦɵɱɤɚɯ, 

ɦ³/ɦɢɧ; 

Qɜ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɩɪɨɟɦɵ, ɦ³/ɦɢɧ; 

Qmin – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢ (ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ) ɩɨ 

ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ³/ɦɢɧ; 

ɋɢɧ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɢɧɟɪɬɧɨɦ ɝɚɡɟ, %; 

ɋɭɱ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ 

ɝɚɡɚ, %. 

L – ɨɛɳɚɹ ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɦ; 

l1, l2…ln – ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ, ɦ; 

S1, S2 …Sn – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ 

ɭɱɚɫɬɤɚ, ɦ²; 

ɉ1, ɉ2…ɉn – ɩɟɪɢɦɟɬɪɵ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɞɜɢɠɟɬɫɹ 

ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, ɦ; 

n – ɱɢɫɥɨ ɝɟɧɟɪɚɬɨɪɨɜ; 

m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ; 

lɥ – ɞɥɢɧɚ ɥɚɜɵ, ɦ; 

ɏr – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɡɨɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 

ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫɱɢɬɚɹ ɨɬ ɥɚɜɵ, ɦ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ 

ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ-1
; 

ξ – ɩɚɫɩɨɪɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɤɝ/ɱ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ (ɪɢɫ. 1) ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

ɋmax = 0,56%; ɋq = 2%. 

ɉɚɪɚɦɟɬɪɵ ɜɵɪɚɛɨɬɨɤ:  
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ɤɨɧɜɟɣɟɪɧɵɣ ɲɬɪɟɤ: S = 9 ɦ2
; Ɋ = 11,4 ɦ2

; L = 325 ɦ; 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɲɬɪɟɤ: S = 9 ɦ2
; Ɋ = 11,4 ɦ2

; L= 360 ɦ; 

ɨɛɜɨɞɧɚɹ ɜɵɪɚɛɨɬɤɚ: S = 9 ɦ2
; Ɋ = 11,4 ɦ; L= 275 ɦ; 

ɥɚɜɚ: m = 0,7 ɦ; S = 6 ɦ2
; Ɋ = 10,2 ɦ; Lɥ = 275 ɦ. 

 

 

Ɋɢɫ. 1. ɋɯɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ 

 

2. Ɋɚɫɱɟɬ ɩɨɞɚɱɢ ɚɡɨɬɚ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ 

Ɋɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɞɥɹ ɫɥɭɱɚɹ ɜɵɩɭɫɤɚ ɚɡɨɬɚ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɜ 

ɩɨɠɚɪɧɵɣ ɭɱɚɫɬɨɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɚɡɨɬɚ 

ɞɨ ɨɱɚɝɚ ɩɨɠɚɪɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1000 ɦ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɭɱɚɫɬɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ³/ɦɢɧ; 

ɋ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɢɡ ɭɱɚɫɬɤɚ ɫɬɪɭɟ ɜɨɡɞɭɯɚ ɜ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

L – ɨɛɳɚɹ ɞɥɢɧɚ ɜɵɪɚɛɨɬɨɤ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɡɚɩɨɥɧɹɟɦɵɯ ɚɡɨɬɨɦ, ɦ; 

S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɨɤ, ɦ². 
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ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. Ɋɚɫɫɱɢɬɚɬɶ ɩɨɞɚɱɭ ɚɡɨɬɚ ɜ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Q = 1080 ɦ3/ɱ; ɋ = 0,9%; L = 1235 ɦ; S = 7,5 ɦ2
 

(ɫɦ. ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɪɢɦɟɪɟ). 

Ɂɚɧɹɬɢɟ № 9. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɢ ɨɰɟɧɤɚ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɪɭɣ ɩɪɢ ɩɨɠɚɪɟ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ 

ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ (4 ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɜ 

ɚɜɚɪɢɣɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɪɭɣ ɜ ɢ 

ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɜ ɭɫɥɨɜɢɹɯ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ. 

1. Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɪɭɣ ɩɪɢ ɩɨɠɚɪɟ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 

z – ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 

Ĳ – ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɱ. 

S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2
; 

Ɋ – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 

L – ɞɥɢɧɚ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ; 

β – ɭɝɨɥ ɧɚɤɥɨɧɚ ɜɵɪɚɛɨɬɤɢ, ɝɪɚɞ; 

to – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɩɨɠɚɪɚ, ɨɋ; 

tɨɱ (t1) – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɝɨɪɟɧɢɹ, ɨɋ; 

t1 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɢɫɯɨɞɹɳɟɣ ɢɡ ɨɱɚɝɚ ɩɨɠɚɪɧɨɣ ɫɬɪɭɟ, ɨɋ; 

t2 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɩɟɪɟɞ ɨɱɚɝɨɦ ɩɨɠɚɪɚ, ɨɋ; 

L1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t1, ɦ; 

L2 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t2, 
ɨɋ; 

L3, L4 ɢ L5 – ɞɥɢɧɵ ɱɚɫɬɟɣ ɜɵɪɚɛɨɬɤɢ, ɦ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. ȼ ɭɫɥɨɜɢɹɯ ɉɊ.3 ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɨɣ 

ɞɟɩɪɟɫɫɢɢ ɢ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɪɢ ɩɨɠɚɪɟ ɜ 

ɥɚɜɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Q = 18 ɦ3/ɫ; S = 3 ɦ2
; β =10

ɨ
; ɯ = 150 ɦ; Ĳ 

= 80 ɦɢɧ. ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɚ ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ 

ɥɚɜɟ, ɡɚɥɨɠɟɧɧɚɹ ɜ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɫɨɫɬɚɜɥɹɟɬ 75 ɞɚɉɚ.  
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ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. ȼ ɭɫɥɨɜɢɹɯ ɉɊ.3 ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɨɣ 

ɞɟɩɪɟɫɫɢɢ ɩɪɢ ɩɨɠɚɪɟ ɜ ɥɚɜɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: β = 10ɨ
; S = 3 

ɦ2; Ɋ = 7,2 ɦ; L = 275 ɦ; Vɜ = 2 ɦ/ɫ; τ = 80 ɦɢɧ.  

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɟɞɤɢ ȼȽɋɑ: ɋ = 21%; ɋɨ = 4,4%; to 

= 25
oC (ɉɊ3.2); L4 = 10 ɦ; Э1 = 45

o; L3 = 10 ɦ; L5 = 5 ɦ; Э2 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

Эɫɢ. ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɚ ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ ɥɚɜɟ, 

ɡɚɥɨɠɟɧɧɚɹ ɜ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɫɨɫɬɚɜɥɹɟɬ 75 ɞɚɉɚ. 

 

Ɂɚɧɹɬɢɟ № 10. ɉɪɨɝɧɨɡ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ (2 

ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɩɪɨɝɧɨɡɚ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 

ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ 

ɍɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɡɚɝɚɡɢɪɨɜɚɧɢɸ ɥɚɜɵ ɢ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɭɱɚɫɬɤɚ ɜɵɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ (2%), ɞɨɫɬɢɝɚɹ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɧɚɱɟɧɢɣ (4,3%), ɨɫɨɛɟɧɧɨ 

ɩɨɫɥɟ ɢɡɨɥɹɰɢɢ ɭɱɚɫɬɤɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ 

ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 

Q – ɨɠɢɞɚɟɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, 

ɦ3/ɫ; 

ɋɨ – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ,%  

ɋ1 – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

ɋ – ɞɨɩɭɫɬɢɦɚɹ (ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ) ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 

ɚ – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ; 

kɭɬ.ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 

S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ 

ɜɨɡɞɭɯɚ, ɦ2
; 
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m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ, ɦ; 

b – ɲɢɪɢɧɚ ɩɪɢɡɚɛɨɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ; 

V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ; 

L – ɞɥɢɧɚ ɥɚɜɵ, ɦ; 

l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ, ɦ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɞɨ 2 % ɥɚɜɵ ɢ 

ɭɱɚɫɬɤɚ ɫ ɩɪɹɦɨɬɨɱɧɨɣ ɫɯɟɦɨɣ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɪɢ ɩɪɢɦɵɤɚɧɢɢ ɫɜɟɠɟɣ ɫɬɪɭɢ 

ɤ ɭɝɨɥɶɧɨɦɭ ɦɚɫɫɢɜɭ, ɚ ɢɫɯɨɞɹɳɟɣ – ɤ ɜɵɪɚɛɨɬɚɧɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɛɟɡ 

ɩɨɞɫɜɟɠɚɸɳɟɣ ɫɬɪɭɢ ɩɪɢ ɩɨɥɧɨɦ ɨɛɪɭɲɟɧɢɢ ɤɪɨɜɥɢ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ 

ɭɱɚɫɬɤɟ ɪɟɡɤɨ ɭɦɟɧɶɲɢɥɫɹ ɩɪɢ ɡɚɤɨɪɚɱɢɜɚɧɢɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: Q1 = 16 ɦ3/ɫ; Q = 1,8 ɦ3/ɫ; ɋo = 0,1%; 

ɋ1 = 0,9 %; ɋ = 2%; ɚ = 0,6; S =7 ɦ2
; b = 4 ɦ; V = 40 ɦ/ɦɟɫ; L = 150 ɦ; l  = 500 ɦ; m 

= 0,9 ɦ. 

ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɫɴɟɦɤɢ ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ kɭɬ.ɜ = 

1,55. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 

ȼ ɩɪɚɤɬɢɤɟ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɧɟ ɪɟɞɤɢɦɢ 

ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɢ ɨɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɱɬɨ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ 

ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɧɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɡɧɚɧɢɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɨɣ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɋɡ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ 

ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

ɋ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 

Iɡ – ɦɟɬɚɧɨɜɵɞɟɥɟɧɢɟ (ɞɟɛɢɬ ɦɟɬɚɧɚ) ɜ ɡɚɛɨɟ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 

I – ɨɛɳɚɹ ɦɟɬɚɧɨɨɛɢɥɶɧɨɫɬɶ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 

S, h – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɟɟ ɜɵɫɨɬɚ ɜ 10-20 ɦ ɨɬ 

ɡɚɛɨɹ, ɦ2
 ɢ ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
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l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 

V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɬɨɪɚ 

ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ (ȼɆɉ) ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɋɡ = 0,5%, ɋ 

= 4,3%, Iɡ = 0,2 ɦ3/ɦɢɧ, I = 0,5 ɦ3/ɦɢɧ, Sɬ = 9 ɦ2
, hɬ = 3 ɦ, l = 1000 ɦ, V = 80 

ɦ/ɦɟɫ. 

 

Ɂɚɧɹɬɢɟ № 11. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ 

ɭɱɚɫɬɤɚ (2 ɱɚɫɚ). 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɞɟɝɚɡɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ. 

1. Ɍɪɟɛɭɸɳɚɹɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ 
ɭɱɚɫɬɤɚ 

ɉɨɠɚɪ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɛɵɱɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɞɨɥɶ ɟɝɨ 

ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 40-60 ɦ, ɚ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ – 

ɩɪɢɦɟɪɧɨ ɧɚ ѿ ɞɥɢɧɵ ɥɚɜɵ. ɇɚɡɧɚɱɟɧɢɟ ɞɟɝɚɡɚɰɢɢ ɜ ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɟ – 

ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɦɟɬɚɧɚ ɢɡ ɫɛɥɢɠɟɧɧɵɯ ɩɥɚɫɬɨɜ ɞɨ ɜɟɥɢɱɢɧɵ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɜ ɭɤɚɡɚɧɧɨɣ ɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ 

ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɬ. ɟ. ɦɟɧɟɟ 4,3%. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟμ 

f  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞ ɧɚ ɜɵɫɨɬɟ ɞɨ 8 ɜɵɧɢɦɚɟɦɵɯ 

ɦɨɳɧɨɫɬɟɣ ɩɥɚɫɬɚ; 

Sɨɱ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ2
. 

ɋɧ – ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɦɟɬɚɧɚ ɜ ɭɬɟɱɤɚɯ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɛɥɢɡɢ ɥɚɜɵ, 

ɢɡɦɟɪɹɟɦɚɹ ɡɚ ɩɨɫɚɞɨɱɧɨɣ ɤɪɟɩɶɸ ɭ ɨɛɪɭɲɟɧɧɵɯ ɩɨɪɨɞ ɜɛɥɢɡɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ, %; 

Qɮ – ɨɛɴɟɦ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɢɡɜɥɟɤɚɟɦɵɣ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ, ɦ3/ɫ; 
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ɋɝ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɞɟɝɚɡɚɰɢɨɧɧɨɦ ɝɚɡɨɩɪɨɜɨɞɟ ɚɜɚɪɢɣɧɨɝɨ 

ɭɱɚɫɬɤɚ, %.  

Iɜ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ 

ɛɟɡ ɞɟɝɚɡɚɰɢɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ), ɦ3/ɫ.  

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 1. Ɋɚɫɫɱɢɬɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɟɝɚɡɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Sɨɱ = 3 ɦ2
; m 

= 0,9 ɦ; f  = 5 (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɤɪɨɜɥɹ – ɚɥɟɜɪɨɥɢɬ); ɋɧ – 3,5%; Qɮ = 0,1 ɦ3/ɫ; 

ɋɝ = 50%. 

2. Ɉɰɟɧɤɚ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɞɟɝɚɡɚɰɢɢ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟμ 

ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ; 

Iɨ – ɨɛɳɚɹ ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɭɱɚɫɬɤɚ ɩɪɢ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ; 

Iɜɨ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɞɟɝɚɡɚɰɢɢ, ɦ3/ɦɢɧ; 

Ɇ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɨɜɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ ɞɨ ɧɚɢɛɨɥɟɟ ɦɨɳɧɨɝɨ 

ɫɛɥɢɠɟɧɧɨɝɨ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 4-6 ɞɨ 30 ɜɵɧɢɦɚɟɦɵɯ 

ɦɨɳɧɨɫɬɟɣ ɩɥɚɫɬɚ, ɦ; 

h – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɟɟ ɭɱɚɫɬɤɟ ɨɬ 20 ɞɨ 50 ɦ 

ɨɬ ɥɚɜɵ, ɦ; 

S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ, ɦ2
; 

ST – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɭɩɢɤɚ ɩɨɝɚɲɚɟɦɨɣ ɡɚ ɥɚɜɨɣ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ2
. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ 2. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 

ɦɟɬɚɧɚ ɜ ɬɭɩɢɤɟ ɩɨɝɚɲɚɟɦɨɣ ɜɫɥɟɞ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɋɨ = 0,1%; Qɚ = 1080 ɦ³/ɦɢɧ; Iɨ = 3,8 ɦ³/ɦɢɧ; Iɜɨ = 

2,1 ɦ3/ɦɢɧ; Ɇ = 25·m, ɦ; m = 0,9 ɦ; h = 3 ɦ; S = ST = 9 ɦ2
. 

 

Ɂɚɧɹɬɢɟ № 12. Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ (2 

ɱɚɫɚ). 
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Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɨɥɹɰɢɢ 

ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɪɢ ɢɡɨɥɹɰɢɢ 

ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɦɢɧ; 

Qɥ1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɦɢɧ; 

ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 

Iɨɱ – ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ3/ɦɢɧ; 

Iɭɱ –ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ3/ɦɢɧ. 

Sɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɥɚɜɵ, ɦ2
; 

hɥ – ɜɵɫɨɬɚ ɥɚɜɵ, ɦ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ 

ɩɪɢ ɢɡɨɥɹɰɢɢ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Q1 = 422 

ɦ3/ɦɢɧ; Qɥ1 = 384 ɦ3/ɦɢɧ; ɋɨ = 0,1 %; Iɨɱ = 2,4 ɦ3/ɦɢɧ; Iɭɱ = 3,4 ɦ3/ɦɢɧ; Sɥ = 3,2 

ɦ2
; hɥ =1,2 ɦ. ȼɪɟɦɹ ɫ ɦɨɦɟɧɬɚ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɞɨ ɡɚɤɪɵɬɢɹ 

ɩɪɨɟɦɨɜ ɜ ɩɟɪɟɦɵɱɤɚɯ ɛɨɥɟɟ 5 ɱ, ɩɨɠɚɪ ɜɨɡɧɢɤ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɥɚɜɵ. 

 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

h1 – ɞɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɉɚ; 

hɩ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ, ɉɚ; 

hɢ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ, ɉɚ; 

Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɫ; 

Q2 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ, 

ɦ3/ɫ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ 

ɩɪɢ ɡɚɤɪɵɬɨɦ ɩɪɨɟɦɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɢ ɨɬɤɪɵɬɨɦ ɩɪɨɟɦɟ ɜ 

ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɝɞɟ 
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h1 = 47,6 ɉɚ; Q1 = 5,7 ɦ3/ɦɢɧ; Q2 = 3,7 ɦ3/ɦɢɧ; hɩ = 38,8 ɉɚ; hɢ = 22 ɉɚ; hɩ’ = 115 

ɉɚ; hɢ’ = 12 ɉɚ. 

 

III. ɍɑȿȻɇɈ-ɆȿɌɈȾɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ 

ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ ɈȻɍɑȺɘɓɂɏɋə 

 

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɉɪɢɥɨɠɟɧɢɢ 1 ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

- ɩɥɚɧ-ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɩɪɢɦɟɪɧɵɟ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɨ ɤɚɠɞɨɦɭ ɡɚɞɚɧɢɸ; 

- ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɞɚɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɢɯɫɹ ɢ 

ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɜɵɩɨɥɧɟɧɢɸ; 

- ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 

ɪɚɛɨɬɵ; 

- ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 

 

IV. ɄɈɇɌɊɈɅɖ ȾɈɋɌɂɀȿɇɂə ɐȿɅȿɃ ɄɍɊɋȺ 

№ 
ɩ/
ɩ 

Ʉɨɧɬɪɨɥɢɪɭɟ
ɦɵɟ ɪɚɡɞɟɥɵ / 

ɬɟɦɵ 
ɞɢɫɰɢɩɥɢɧɵ 

Ʉɨɞɵ ɢ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ  

Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ  

ɬɟɤɭɳɢɣ 
ɤɨɧɬɪɨɥɶ 

ɩɪɨɦɟɠɭɬɨ
ɱɧɚɹ 

ɚɬɬɟɫɬɚɰɢɹ 

1 

Ɋɚɡɞɟɥ 4, 6, 7, 

9  

 

ɉɄ-17,  ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɬɭɲɟɧɢɟ 
ɩɨɠɚɪɨɜ ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɢ ɫɩɨɫɨɛɚɦɢ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ ɞɪɭɝɢɟ 
ɧɟɨɬɥɨɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ 

 

ɡɧɚɟɬ 

ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
ɩɨɠɚɪɚ (ɈɎɉ), 
ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ (ɈɌ). 

   ɍɈ-1 

 

ɉɊ-12 

ȼɨɩɪɨɫɵ ɤ 
ɷɤɡɚɦɟɧɭ 
№ 12, 17, 
18, 34, 36, 

41-44, 46-

54, 57 

 

ɉɊ 3-12 

ɭɦɟɟɬ 

ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɭɸ 
ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɜɥɚɞɟɟ
ɬ 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ 
ɬɟɯɧɢɤɨɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

2 
Ɋɚɡɞɟɥ 4, 5, 6, 
7, 8, 9 

ɉɄ-18,   ɡɧɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɡɧɚɟɬ  

ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɍɈ-1 

 

ɉɊ-12 

ȼɨɩɪɨɫɵ ɤ 
ɷɤɡɚɦɟɧɭ 
12, 17-24, 

67 
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ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ ɟɟ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɭɦɟɟɬ  
ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɛɨɬɚɬɶ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɟ. 

ɉɊ 4-7, 10 

ɜɥɚɞɟɟ
ɬ  

ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 
  

Ɍɢɩɨɜɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ 

ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɤɪɢɬɟɪɢɢ ɢ 

ɩɨɤɚɡɚɬɟɥɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ 2. 

 

V. ɋɉɂɋɈɄ ɍɑȿȻɇɈɃ ɅɂɌȿɊȺɌɍɊɕ ɂ ɂɇɎɈɊɆȺɐɂɈɇɇɈ-

ɆȿɌɈȾɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ȾɂɋɐɂɉɅɂɇɕ 

 

Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. Ɉɞɧɨɥɶɤɨ, Ⱥ. Ⱥ. ɉɨɠɚɪɧɚɹ ɬɚɤɬɢɤɚ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ: ɤɭɪɫ ɥɟɤɰɢɣ / Ⱥ. Ⱥ. Ɉɞɧɨɥɶɤɨ, 

ɋ. Ⱥ. Ʉɨɥɨɞɹɠɧɵɣ, ɇ. Ⱥ. ɋɬɚɪɰɟɜɚ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — 

ȼɨɪɨɧɟɠ: ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɭɧɢɜɟɪɫɢɬɟɬ, ɗȻɋ Ⱥɋȼ, 2012. — 145 c. — 978-5-89040-424-4. — Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/22665.html 

2. Ɉɩɚɫɧɵɟ ɩɪɢɪɨɞɧɵɟ ɩɪɨɰɟɫɫɵ (ɑɚɫɬɶ I): ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ȼɨɹɪɢɧɨɜɚ ɋ. 

- ɀɟɥɟɡɧɨɝɨɪɫɤ: ɎȽȻɈɍ ȼɈ ɋɉɋȺ Ƚɉɋ Ɇɑɋ Ɋɨɫɫɢɢ, 2017. – 109 ɫ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://znanium.com/catalog/product/912680 

3. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɟɬɨɧɢɪɭɸɳɟɝɨ ɲɧɭɪɚ ɩɨɜɵɲɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ Ⱦɒɇ-80 ɧɚ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɩɪɢ ɜɡɪɵɜɧɵɯ 

ɪɚɛɨɬɚɯ ɩɨ ɬɭɲɟɧɢɸ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɥɟɫɧɵɯ ɩɨɠɚɪɨɜ / ɋ. ȼ. ɍɲɚɤɨɜ, ȼ. ȼ. 

Ƚɭɫɟɜɚ. Ƚɨɪɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ: ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɠɭɪɧɚɥ. - 2016. - № 1. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

(VRT)000425589 

 

http://www.iprbookshop.ru/22665.html
http://znanium.com/catalog/product/912680
http://lib.dvfu.ru:8080/lib/item?id=chamo:804738&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:804738&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:804738&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:804738&theme=FEFU
http://lib.dvfu.ru:8080/search/query?match_1=PHRASE&field_1=recordId&term_1=000425589&theme=FEFU
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. ɒɭɲɥɟɛɢɧ, ɂ. Ɏ. ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ. ɑɚɫɬɶ II. ɑɪɟɡɜɵɱɚɣɧɵɟ 

ɫɢɬɭɚɰɢɢ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 

ɂ. Ɏ. ɒɭɲɥɟɛɢɧ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — ɇɨɜɨɫɢɛɢɪɫɤ: 

ɋɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ 

ɢɧɮɨɪɦɚɬɢɤɢ, 2009. — 37 c. — 2227-8397. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.iprbookshop.ru/54803.html 

2. Ⱥɧɞɪɢɚɧɨɜ, ȿ. Ⱥ. ɉɪɚɤɬɢɤɭɦ ɩɨ ɩɨɠɚɪɨɜɡɪɵɜɨɡɚɳɢɬɟ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȿ. Ⱥ. Ⱥɧɞɪɢɚɧɨɜ, Ⱥ. Ⱥ. Ⱥɧɞɪɢɚɧɨɜ. — 

ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — ȼɨɪɨɧɟɠ: ȼɨɪɨɧɟɠɫɤɢɣ 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ Ⱥɝɪɚɪɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂɦɩɟɪɚɬɨɪɚ ɉɟɬɪɚ ɉɟɪɜɨɝɨ, 

2016. — 148 c. — 2227-8397. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.iprbookshop.ru/72735.html 

3. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɩɨɠɚɪɧɵɯ (ɋɂɁɈȾ) 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ. Ⱥ. Ƚɪɚɱɟɜ, ɋ. ȼ. ɋɨɛɭɪɶ, ɂ. 

ȼ. Ʉɨɪɲɭɧɨɜ, ɂ. Ⱥ. Ɇɚɥɢɤɨɜ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — Ɇ.: 

ɉɨɠɄɧɢɝɚ, 2012. — 190 c. — 978-5-98629-039-3. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.iprbookshop.ru/13366.html 

4. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɲɚɯɬɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɟɬɟɣ: 

ɦɟɬɨɞɢɱɟɫɤɢɣ ɭɤɚɡɚɬɟɥɶ / ɇ. Ɉ. Ʉɚɥɟɞɢɧɚ, ɋ. Ȼ. Ɋɨɦɚɧɱɟɧɤɨ, ȼ. Ⱥ. 
Ɍɪɨɮɢɦɨɜ; Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɝɨɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ.  

 

5. Ɋɚɡɪɚɛɨɬɤɚ ɨɛɜɨɞɧɟɧɧɵɯ ɛɭɪɨɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ Ⱦɚɥɶɧɟɝɨ 

ȼɨɫɬɨɤɚ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ / ȼ. ɉ. Ʌɭɲɩɟɣ, Ⱥ. Ⱥ. Ƚɪɢɝɨɪɶɟɜ, ɘ. ȼ. 

Ʉɨɫɬɵɥɟɜ ; Дɩɨɞ ɨɛɳ. ɪɟɞ. ȼ. ɉ. ɅɭɲɩɟɹЖ ; Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. ȼɥɚɞɢɜɨɫɬɨɤ: Дɂɡɞ-ɜɨ 

Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚЖ, 2008. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  

http://lib.dvfu.ru:8080/lib/item?id=chamo:382449&theme=FEFU 

 

 

ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɟ ɦɚɬɟɪɢɚɥɵ 

http://www.iprbookshop.ru/54803.html
http://www.iprbookshop.ru/72735.html
http://www.iprbookshop.ru/13366.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:384031&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:384031&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:384031&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382449&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382449&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382449&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382449&theme=FEFU
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1. ɉɪɢɤɚɡ Ɇɑɋ Ɋɨɫɫɢɢ ɨɬ 09.06.2017 N 251 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɍɫɬɚɜɚ 

ɜɨɟɧɢɡɢɪɨɜɚɧɧɨɣ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɟɞɟɧɢɸ 

ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ" (Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ 

24.08.2017 N 47930). 

2. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

ɮɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ № 123-Ɏ3. – Ɇ.: ɉɪɨɫɩɟɤɬ, 2014, 112 ɫ. - Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://lib.dvfu.ru:8080/lib/item?id=chamo:747509&theme=FEFU ɇȻ 

ȾȼɎɍ – 1 ɷɤɡ. 

3. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 21 ɞɟɤɚɛɪɹ 1994 ɝ. N 69-ɎɁ "Ɉ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ". 

 

 

ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ  

ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ȼɢɞɟɨɫɢɫɬɟɦɚ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɫɥɚɣɞɨɜ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ Microsoft Power Point.  

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ, ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɬɨɪɵɯ ɫɬɭɞɟɧɬɵ 

ɦɨɝɭɬ ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ: 

1. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ http://elibrary.ru/defaultx.asp; 

2. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ГЧКЧТЮЦ.МШЦ ɇɂɐ "ɂɇɎɊȺ-Ɇ" 

http://znanium.com/ 

3. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ "Ʉɨɧɫɭɥɶɬɚɧɬ ɫɬɭɞɟɧɬɚ" ɄɈɇɋɍɅɖɌȺɇɌ 

ɋɌɍȾȿɇɌȺ - ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡɚ. 

http://www.studentlibrary.ru/ 

4. ɗɥɟɤɬɪɨɧɧɨ - ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɢ 

ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɢɯ ɢɡɞɚɧɢɣ ɜ ɤɨɬɨɪɨɣ ɫɨɛɪɚɧɵ ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɢɤɢ, 

ɫɩɪɚɜɨɱɧɵɟ ɢ ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ. http://www.iqlib.ru 

5. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ -

ШЧХТЧО». www.biblioclub.ru 

 

http://lib.dvfu.ru:8080/lib/item?id=chamo:747509&theme=FEFU
http://elibrary.ru/defaultx.asp
http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.iqlib.ru/
http://www.biblioclub.ru/
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Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ, 
ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ 

ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɛɨɱɢɯ ɦɟɫɬ 

ɉɟɪɟɱɟɧɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

Ʉɨɦɩɶɸɬɟɪɧɵɣ ɤɥɚɫɫ 
ɤɚɮɟɞɪɵ Ȼɑɋ ɢ ɁɈɋ,  

Ⱥɭɞ. ȿ720, 
15 

 Microsoft Office Professional Plus 2010 – ɨɮɢɫɧɵɣ 
ɩɚɤɟɬ, ɜɤɥɸɱɚɸɳɢɣ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɞɨɤɭɦɟɧɬɨɜ (ɬɟɤɫɬɚɦɢ, 
ɷɥɟɤɬɪɨɧɧɵɦɢ ɬɚɛɥɢɰɚɦɢ, ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ ɞɪ.);  7Zip 9.20 - ɫɜɨɛɨɞɧɵɣ ɮɚɣɥɨɜɵɣ ɚɪɯɢɜɚɬɨɪ ɫ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɶɸ ɫɠɚɬɢɹ ɞɚɧɧɵɯ;  ABBYY FineReader 11 - ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɢɦɜɨɥɨɜ;  Adobe Acrobat XI Pro – ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ 
ɩɪɨɫɦɨɬɪɚ ɷɥɟɤɬɪɨɧɧɵɯ ɩɭɛɥɢɤɚɰɢɣ ɜ ɮɨɪɦɚɬɟ PDF;  AutoCAD Electrical 2015 Language Pack – English - 

ɬɪёɯɦɟɪɧɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɱɟɪɱɟɧɢɹ;  CorelDRAW Graphics Suite X7 (64-Bit) - ɝɪɚɮɢɱɟɫɤɢɣ 

ɪɟɞɚɤɬɨɪ; 

VI. ɆȿɌɈȾɂɑȿɋɄɂȿ ɊȿɄɈɆȿɇȾȺɐɂɂ ɉɈ ɈɋȼɈȿɇɂɘ 
ȾɂɋɐɂɉɅɂɇɕ. 

 

Ⱦɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ 

ɩɨɠɚɪɨɜ» ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɨɫɬɨɹɧɧɨ ɪɚɛɨɬɚɬɶ ɫ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, 

ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɹɯ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɫ 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɨɣ. Ⱥɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɤɭɳɢɟ 

ɤɨɧɫɭɥɶɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɞɚɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɯɨɠɞɟɧɢɹ 

ɞɢɫɰɢɩɥɢɧɵ, ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɪɨɣɞɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ ɫɬɭɞɟɧɬɚɦ ɩɪɟɞɥɚɝɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ.  

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 1.  

 

ɈȻɓɂȿ ɋȼȿȾȿɇɂə Ɉ Ɍɍɒȿɇɂɂ ɉɈȾɁȿɆɇɕɏ ɉɈɀȺɊɈȼ. ɉɅȺɇɂɊɈȼȺɇɂȿ 
ɊȺȻɈɌ ɉɈ Ɍɍɒȿɇɂɘ ɉɈȾɁȿɆɇɕɏ ɉɈɀȺɊɈȼ 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ 
ɩɨɠɚɪɨɜ, ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɪɚɛɨɬ ɩɨ ɬɭɲɟɧɢɸ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

 

ɉɨ ɚɜɚɪɢɣɧɨɣ ɨɩɚɫɧɨɫɬɢ ɲɚɯɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɫɬɟɩɟɧɢ: 
I – ɲɚɯɬɵ, ɨɩɚɫɧɵɟ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝɥɹ ɢ ɝɚɡɚ ɢ ɝɨɪɧɵɦ ɭɞɚɪɚɦ, ɚ ɬɚɤɠɟ 

ɫɜɟɪɯɤɚɬɟɝɨɪɧɵɟ ɩɨ ɦɟɬɚɧɭ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɟ ɫɤɥɨɧɧɵɟ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ ɩɥɚɫɬɵ ɭɝɥɹ; 

II – ɲɚɯɬɵ, ɫɜɟɪɯɤɚɬɟɝɨɪɧɵɟ ɩɨ ɦɟɬɚɧɭ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɟ ɧɟ ɫɤɥɨɧɧɵɟ ɤ 
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ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ ɩɥɚɫɬɵ ɭɝɥɹ; ɜɫɟ ɲɚɯɬɵ III ɤɚɬɟɝɨɪɢɢ ɩɨ ɦɟɬɚɧɭ; ɲɚɯɬɵ II ɢ I ɤɚɬɟɝɨɪɢɢ 
ɩɨ ɦɟɬɚɧɭ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɟ ɩɥɚɫɬɵ ɭɝɥɹ, ɫɤɥɨɧɧɵɟ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ; 

III – ɲɚɯɬɵ II ɢ I ɤɚɬɟɝɨɪɢɢ ɩɨ ɦɟɬɚɧɭ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɟ ɩɥɚɫɬɵ ɭɝɥɹ, ɧɟ ɫɤɥɨɧɧɵɟ 
ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ, ɢ ɜɫɟ ɲɚɯɬɵ, ɧɟ ɨɩɚɫɧɵɟ ɩɨ ɝɚɡɭ ɦɟɬɚɧɭ, ɢɥɢ ɨɩɚɫɧɵɟ ɬɨɥɶɤɨ ɩɨ 
ɜɡɪɵɜɱɚɬɨɫɬɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɨɦ ɚɜɚɪɢɢ ɜ ɲɚɯɬɚɯ ɹɜɥɹɸɬɫɹ ɩɨɠɚɪɵ. 
ɉɨɠɚɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ (ɩɨɞɡɟɦɧɵɯ ɢ 

ɨɬɤɪɵɬɵɯ) ɢ ɜ ɦɚɫɫɢɜɟ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ, ɧɚɡɵɜɚɸɬɫɹ ɪɭɞɧɢɱɧɵɦɢ ɢɥɢ ɩɨɞɡɟɦɧɵɦɢ 
ɩɨɠɚɪɚɦɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɬɚɤɠɟ ɩɨɠɚɪɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɝɞɚ ɩɪɨɞɭɤɬɵ 
ɝɨɪɟɧɢɹ ɢ ɨɝɨɧɶ ɦɨɝɭɬ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶɫɹ ɜ ɲɚɯɬɭ. ɉɨɞɡɟɦɧɵɟ ɩɨɠɚɪɵ ɩɨ ɢɫɬɨɱɧɢɤɭ 
ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ: ɷɤɡɨɝɟɧɧɵɟ ɢ ɷɧɞɨɝɟɧɧɵɟ. 

Эɤɡɨɝɟɧɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɩɨɠɚɪɵ, ɜɨɡɧɢɤɲɢɟ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ 
(ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɷɥɟɤɬɪɨɤɚɛɟɥɹɯ, ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ 
ɪɚɛɨɬ, ɬɪɟɧɢɹ ɢ ɞɪ.). 

Эɧɞɨɝɟɧɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɩɨɠɚɪɵ ɨɬ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɩɨɥɟɡɧɨɦ ɢɫɤɨɩɚɟɦɨɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɹɜɥɹɸɬɫɹ: ɧɚɪɭɲɟɧɢɟ 
ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɯ ɢ ɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ, ɧɟɨɫɬɨɪɨɠɧɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɨɝɧɟɦ, ɧɚɥɢɱɢɟ ɜ ɦɚɲɢɧɚɯ ɢ ɦɟɯɚɧɢɡɦɚɯ ɬɪɭɳɢɯɫɹ ɱɚɫɬɟɣ, 
ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ. 

ɗɧɞɨɝɟɧɧɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɬɟɩɟɧɶɸ 
ɫɤɥɨɧɧɨɫɬɢ ɭɝɥɹ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. ɋɚɦɨɜɨɡɝɨɪɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɢ ɧɟ 
ɦɟɧɟɟ 60-70% ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɭɝɥɹ. 

ɋɚɦɨɜɨɡɝɨɪɚɧɢɟ – ɷɬɨ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɨɢɫɯɨɞɹɳɟɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɧɟɩɪɟɪɵɜɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ ɜ ɫɚɦɨɦ ɜɟɳɟɫɬɜɟ. ɋɚɦɨɜɨɡɝɨɪɚɧɢɸ 
ɜɫɟɝɞɚ ɩɪɟɞɲɟɫɬɜɭɟɬ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɞɥɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɢ 
ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɩɪɨɰɟɫɫɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɨɤɢɫɥɟɧɢɹ ɭɝɥɹ. ɋɤɨɪɨɫɬɶ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 
ɭɝɥɹ, ɭɫɥɨɜɢɹɦɢ ɩɪɢɬɨɤɚ ɜɨɡɞɭɯɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɞɚɱɢ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɇɟɫɜɨɟɜɪɟɦɟɧɧɚɹ ɢ ɧɟɤɚɱɟɫɬɜɟɧɧɚɹ ɢɡɨɥɹɰɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɢ ɩɨɝɚɲɟɧɧɵɯ ɜɵɪɚɛɨɬɨɤ 
(ɨɫɨɛɟɧɧɨ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ), ɛɨɥɶɲɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ 
ɭɝɥɹ, ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɢ ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɡɚɢɥɢɜɚɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɭɱɚɫɬɤɨɜ, ɧɚɪɭɲɟɧɢɟ ɩɨɪɹɞɤɚ ɨɬɪɚɛɨɬɤɢ ɩɥɚɫɬɨɜ ɭɝɥɹ, ɫɤɥɨɧɧɨɝɨ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ, 
ɦɟɞɥɟɧɧɨɟ ɜɧɟɞɪɟɧɢɟ ɡɚɤɥɚɞɤɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɭɫɢɥɢɜɚɸɬ 
ɷɧɞɨɝɟɧɧɭɸ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɲɚɯɬ. 

ɉɨɞɡɟɦɧɵɟ ɩɨɠɚɪɵ, ɨɫɨɛɟɧɧɨ ɷɤɡɨɝɟɧɧɵɟ, ɜɨɡɧɢɤɚɸɳɢɟ ɜɧɟɡɚɩɧɨ, ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɡɚɧɹɬɵɯ ɧɚ ɭɱɚɫɬɤɚɯ, ɧɚ ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɧɢɤɚɬɶ 
ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɢ ɜɵɡɵɜɚɬɶ ɨɬɪɚɜɥɟɧɢɹ. 

Ⱦɥɹ ɥɸɞɟɣ, ɜɟɞɭɳɢɯ ɛɨɪɶɛɭ ɫ ɩɨɠɚɪɨɦ, ɨɫɨɛɟɧɧɨ ɪɚɡɜɢɬɵɦ, ɩɨɹɜɥɹɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɫɥɨɠɧɹɸɳɢɟ ɮɚɤɬɨɪɵ ɢ ɨɩɚɫɧɨɫɬɢ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ: 
ɡɚɞɵɦɥɟɧɧɨɫɬɶ ɚɬɦɨɫɮɟɪɵ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɨɱɚɝɚ ɩɨɠɚɪɚ ɢ ɧɚ 
ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, ɜɨɡɦɨɠɧɵɟ ɡɚɜɚɥɵ ɜɵɪɚɛɨɬɨɤ ɜ ɫɜɹɡɢ ɫ ɜɵɝɨɪɚɧɢɟɦ ɢɥɢ 
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ɞɟɮɨɪɦɚɰɢɟɣ ɤɪɟɩɢ, ɫɤɨɩɥɟɧɢɟ ɜɡɪɵɜɱɚɬɵɯ ɝɚɡɨɜ ɞɨ ɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɢɯ ɜɡɪɵɜɵ ɩɪɢ 
ɩɨɠɚɪɚɯ ɜ ɝɚɡɨɜɵɯ ɲɚɯɬɚɯ, ɜɵɛɪɨɫɵ ɩɚɪɚ ɩɪɢ ɬɭɲɟɧɢɢ ɛɨɥɶɲɢɯ ɪɚɫɤɚɥɟɧɧɵɯ ɦɚɫɫ ɜɨɞɨɣ ɢ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɱɚɬɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɚɡɨɜ (ɜɨɞɨɪɨɞɚ) ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɜɨɞɵ, ɜɟɪɨɹɬɧɨɫɬɶ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɪɢ ɩɨɠɚɪɚɯ ɜ 
ɧɚɤɥɨɧɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ɋɬɟɩɟɧɶ ɪɚɡɜɢɬɢɹ ɷɤɡɨɝɟɧɧɨɝɨ ɩɨɠɚɪɚ ɤɚɱɟɫɬɜɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ 
ɬɪɟɦɹ ɫɬɚɞɢɹɦɢ: 

I – ɪɚɡɝɨɪɚɧɢɟ: ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɫɫɵ ɫɝɨɪɚɸɳɟɝɨ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 
ɦɚɬɟɪɢɚɥɚ ɢ ɪɚɫɯɨɞɚ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ; 

II – ɪɚɡɜɢɜɲɢɣɫɹ ɩɨɠɚɪ: ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɪɚɫɯɨɞɭɟɬɫɹ ɤɢɫɥɨɪɨɞ ɧɚ ɝɨɪɟɧɢɟ ɢ 
ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ ɫɝɨɪɚɟɬ ɩɨɫɬɨɹɧɧɚɹ ɦɚɫɫɚ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ; 

III – ɡɚɬɭɯɚɧɢɟ: ɧɚɪɚɫɬɚɧɢɟ ɜ ɩɪɨɞɭɤɬɚɯ ɝɨɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɢ ɫɧɢɠɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɢɯ ɝɚɡɨɜ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɷɮɮɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɩɨɫɨɛɨɜ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ 
ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨɫɧɨɜɧɵɟ ɟɝɨ ɩɚɪɚɦɟɬɪɵ: 

– ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɩɨ ɜɵɪɚɛɨɬɤɟ; 

– ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɝɨɪɟɧɢɹ ɢ ɧɚ 
ɡɚɞɚɧɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɧɟɝɨ; 

– ɞɥɢɧɭ ɡɨɧɵ ɝɨɪɹɳɟɣ ɤɪɟɩɢ ɜ ɜɵɪɚɛɨɬɤɟ; 

– ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

– ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ ɧɚ ɝɨɪɟɧɢɟ; 

– ɞɥɢɧɭ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɬɨɤɨɜ ɧɚɜɫɬɪɟɱɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɩɨɬɨɤɭ; 

– ɞɚɥɶɧɨɫɬɶ (ɪɚɞɢɭɫ) ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ (ɞɟɣɫɬɜɢɹ) ɩɨɠɚɪɨɬɭɲɚɳɢɯ 
ɫɪɟɞɫɬɜ; 

– ɩɥɨɳɚɞɶ ɬɭɲɟɧɢɹ; 

– ɫɤɨɪɨɫɬɶ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ. 

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɩɚɪɚɦɟɬɪɵ 
ɬɭɲɟɧɢɹ ɩɥɚɧɢɪɭɟɦɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɩɚɪɚɦɟɬɪɚɦ 
ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ ɢɥɢ ɩɪɟɜɵɲɚɥɢ ɢɯ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ: 

– ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɚɜɤɢ ɫɪɟɞɫɬɜ ɤ ɦɟɫɬɭ ɩɪɢɦɟɧɟɧɢɹ ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɝɚɛɚɪɢɬɨɜ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ (ɭɝɨɥ ɧɚɤɥɨɧɚ, ɲɢɪɢɧɚ ɢ 
ɜɵɫɨɬɚ, ɜɢɞ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ); 

– ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɨɬɭɲɚɳɟɝɨ ɫɪɟɞɫɬɜɚ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ ɢ 
ɨɝɧɟɬɭɲɚɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɜɨɞɚ, ɩɨɪɨɲɨɤ, ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ ɢ ɞɪ.); 

– ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɢɫɯɨɞɹ ɢɡ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ, ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ ɢ ɡɚɞɵɦɥɟɧɧɨɫɬɢ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɫɬɜɚ 
ɢ ɞɪ.; 

– ɜɪɟɦɹ ɞɨɫɬɚɜɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɤ ɦɟɫɬɭ ɩɪɢɦɟɧɟɧɢɹ, ɟɝɨ ɦɨɧɬɚɠɚ ɢ 
ɩɨɞɝɨɬɨɜɤɢ ɤ ɪɚɛɨɬɟ. 
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ɉɨɞɡɟɦɧɵɣ ɩɨɠɚɪ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɱɢɧ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɜɢɞɚ ɝɨɪɸɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ (ɭɝɨɥɶ, ɞɪɟɜɟɫɢɧɚ, ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ ɢ ɞɪ.) 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɥɨɠɧɵɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɪɢɜɨɞɹɳɢɦɢ ɤ 
ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɚɜɚ ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɵ. 

ɉɨɫɬɨɹɧɧɨɣ ɢ ɨɛɹɡɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɹɜɥɹɟɬɫɹ ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. 
ɋ ɟɟ ɩɨɹɜɥɟɧɢɟɦ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɩɪɟɦɟɧɧɨ ɧɚɛɥɸɞɚɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɧɵɯ ɞɨɥɟɣ ɤɢɫɥɨɪɨɞɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɦɟɬɚɧɚ, 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɨɹɜɥɹɸɬɫɹ ɜɨɞɨɪɨɞ ɢ ɝɨɦɨɥɨɝɢ ɦɟɬɚɧɚ. 

ɇɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨ ɝɨɪɧɵɦ ɜɵɪɚɛɨɬɤɚɦ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ ɩɨ ɟɝɨ 
ɥɨɤɚɥɢɡɚɰɢɢ: 

– ɫɨɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ ɝɨɪɟɧɢɹ; 

– ɭɫɬɚɧɨɜɤɚ ɜɨɞɹɧɵɯ ɡɚɜɟɫ ɢ ɫɨɡɞɚɧɢɟ ɩɪɟɝɪɚɞ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ 
(ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ, ɡɚɤɪɵɬɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɢ ɞɪ.); 

– ɦɟɫɬɧɨɟ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ; 

– ɭɞɚɥɟɧɢɟ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ ɢɥɢ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɨɠɚɪɚ; 

– ɫɨɱɟɬɚɧɢɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɥɨɤɚɥɢɡɚɰɢɢ. 

ɋ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ ɪɚɡɦɟɪɨɜ ɢ ɯɚɪɚɤɬɟɪɚ ɪɚɡɜɢɬɢɹ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɢ ɪɭɤɨɜɨɞɢɬɟɥɶ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɨɛɹɡɚɧɵ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɧɚ ɩɨɠɚɪɧɵɣ ɭɱɚɫɬɨɤ ɢ 
ɫɨɫɪɟɞɨɬɨɱɟɧɢɸ ɜ ɲɚɯɬɟ ɦɨɳɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɚɜɚɪɢɣɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ 
ɩɨɪɹɞɨɤ ɩɨɫɵɥɤɢ ɨɬɞɟɥɟɧɢɣ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɡɚɞɚɧɢɣ: 

– ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɫɬɜɨɥɚɯ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜ ɲɚɯɬɭ ɫɜɟɠɢɣ ɜɨɡɞɭɯ, ɢ 
ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ ɩɟɪɜɨɟ ɨɬɞɟɥɟɧɢɟ ȼȽɋɑ ɧɚɩɪɚɜɥɹɟɬɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɢ 
ɩɟɪɟɤɪɵɬɢɹ ɫɬɜɨɥɨɜ, ɚ ɜɬɨɪɨɟ – ɞɥɹ ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɷɬɢɯ 
ɫɬɜɨɥɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɭɲɟɧɢɹ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜɨɡɧɢɤɲɢɯ 
ɨɱɚɝɨɜ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɨɦ ɞɜɨɪɟ; 

– ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɚɯ ɫɬɜɨɥɨɜ, ɩɨɞɚɸɳɢɯ ɜ ɲɚɯɬɭ ɜɨɡɞɭɯ, ɚ 
ɬɚɤɠɟ ɜ ɝɥɚɜɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɚɱɚɥɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ (ɝɥɚɜɧɵɟ 
ɤɜɟɪɲɥɚɝɢ, ɤɨɪɟɧɧɵɟ ɲɬɪɟɤɢ ɢ ɬ.ɩ.), ɩɟɪɜɨɟ ɨɬɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ, ɚ 
ɜɬɨɪɨɟ – ɞɥɹ ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɦɟɫɬ; 

– ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɭɱɚɫɬɤɨɜɵɯ ɲɬɪɟɤɚɯ, ɤɜɟɪɲɥɚɝɚɯ ɢ ɤɚɦɟɪɚɯ, ɚ ɬɚɤɠɟ ɜ ɥɚɜɚɯ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɯɨɞɤɚɯ ɢ ɫɛɨɣɤɚɯ, ɤɨɝɞɚ ɡɚɝɚɡɨɜɵɜɚɧɢɸ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɞɢɧ ɭɱɚɫɬɨɤ, 
ɩɟɪɜɨɟ ɨɬɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤɪɚɬɱɚɣɲɢɦ ɩɭɬɟɦ ɩɨ ɫɜɟɠɟɣ ɫɬɪɭɟ ɜ ɜɵɪɚɛɨɬɤɢ ɫ 
ɢɫɯɨɞɹɳɟɣ ɫ ɭɱɚɫɬɤɚ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɞɥɹ ɜɵɜɨɞɚ ɥɸɞɟɣ, ɚ ɜɬɨɪɨɟ - ɩɨ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɟ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 

– ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɚɯ ɢ ɲɭɪɮɚɯ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɢ ɢɯ 
ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ ɩɟɪɜɨɟ ɨɬɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɢ ɜɵɜɨɞ ɥɸɞɟɣ ɢɡ 
ɧɚɞɲɚɯɬɧɨɝɨ ɡɞɚɧɢɹ, ɜɬɨɪɨɟ – ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɵɣ ɞɜɨɪ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 



 

 

41 

41 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɲɚɯɬɵ; 

– ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɧɚɤɥɨɧɧɵɯ ɫɬɜɨɥɚɯ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɛɨɣɤɚɯ, ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɢ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɚɯ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɩɟɪɜɨɟ ɨɬɞɟɥɟɧɢɟ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɲɚɯɬɭ ɞɥɹ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ, ɜɬɨɪɨɟ - ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ. 

ɉɨɫɥɟɞɭɸɳɢɟ ɨɬɞɟɥɟɧɢɹ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɦɟɫɬɚ, ɝɞɟ ɢɯ ɞɟɣɫɬɜɢɹ ɧɚɢɛɨɥɟɟ 
ɧɟɨɛɯɨɞɢɦɵ. 

Вɟɧɬɢɥɹɰɢɨɧɧɵɟ ɪɟɠɢɦɵ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɜ ɲɚɯɬɟ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɜɟɧɬɢɥɹɰɢɢ, 
ɫɧɢɠɚɸɳɢɣ ɚɤɬɢɜɧɨɫɬɶ ɩɨɠɚɪɚ ɢ ɫɨɡɞɚɸɳɢɣ ɭɫɥɨɜɢɹ ɞɥɹ ɟɝɨ ɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɣ ɫɤɨɩɥɟɧɢɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɞɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜ ɦɟɫɬɚ ɧɚɯɨɠɞɟɧɢɹ ɥɸɞɟɣ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɪɟɠɢɦɵ: 
– ɩɪɟɤɪɚɳɟɧɢɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɝɨɪɹɳɢɯ ɜɵɪɚɛɨɬɨɤ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ; 

– ɫɨɯɪɚɧɟɧɢɟ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ, 
ɫɭɳɟɫɬɜɨɜɚɜɲɟɝɨ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ; 

– ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɩɪɢ 
ɫɨɯɪɚɧɟɧɢɢ ɫɭɳɟɫɬɜɨɜɚɜɲɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ; 

– ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ (ɨɩɪɨɤɢɞɵɜɚɧɢɟ) ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ, 
ɭɜɟɥɢɱɟɧɢɟɦ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɜɲɟɝɨ ɩɨ ɜɵɪɚɛɨɬɤɚɦ ɞɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ; 

– ɡɚɤɨɪɚɱɢɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢɥɢ ɪɟɜɟɪɫɢɜɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 

ȼɵɛɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɨɩɚɫɧɨɫɬɢ ɲɚɯɬɵ ɩɨ ɝɚɡɭ 
ɦɟɬɚɧɭ ɢ ɜɡɪɵɜɱɚɬɨɫɬɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɟɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɟɬɢ. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɦɟɫɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ ɢ ɫɤɨɪɨɫɬɶ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɜɟɥɢɱɢɧɭ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɢ ɬɟɩɥɨɜɨɣ 
ɞɟɩɪɟɫɫɢɢ. 

ɉɪɢɧɹɬɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɪɟɠɢɦ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦ ɢ ɭɩɪɚɜɥɹɟɦɵɦ. 
Ⱦɥɹ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ ɜɨɡɞɭɯɨɩɨɞɚɸɳɢɯ ɫɬɜɨɥɨɜ, ɜ 

ɫɬɜɨɥɚɯ ɫɨ ɫɜɟɠɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ, ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɚɯ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɝɥɚɜɧɵɯ 
ɜɨɡɞɭɯɨɩɨɞɚɸɳɢɯ ɜɵɪɚɛɨɬɤɚɯ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɦɚɫɲɬɚɛɟ ɜɫɟɣ ɲɚɯɬɵ. 

ɉɪɢ ɩɨɠɚɪɚɯ ɢ ɜɡɪɵɜɚɯ ɜ ɩɪɟɞɟɥɚɯ ɜɵɟɦɨɱɧɵɯ ɩɨɥɟɣ (ɩɚɧɟɥɟɣ) ɢ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ 
ɢɫɯɨɞɹɳɢɦɢ ɫɬɪɭɹɦɢ (ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɜɵɪɚɛɨɬɤɢ ɝɨɪɢɡɨɧɬɚ, ɤɪɵɥɚ ɢɥɢ ɲɚɯɬɵ ɜ ɰɟɥɨɦ, 
ɲɭɪɮɵ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɫɛɨɣɤɢ, ɜɨɡɞɭɯɨɜɵɞɚɸɳɢɟ ɫɬɜɨɥɵ ɢ ɢɯ ɧɚɞɲɚɯɬɧɵɟ ɡɞɚɧɢɹ) 
ɫɨɯɪɚɧɹɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɫ ɧɟɢɡɦɟɧɹɟɦɵɦ, 
ɭɦɟɧɶɲɟɧɧɵɦ ɢɥɢ ɭɜɟɥɢɱɟɧɧɵɦ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ. 

ȼ ɯɨɞɟ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɨɫɨɛɟɧɧɨ ɜ ɝɚɡɨɜɵɯ ɲɚɯɬɚɯ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɤɢɫɥɨɪɨɞɚ ɢ ɞɪɭɝɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɚ. ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɭ ɦɟɫɬɚ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɞɨɫɬɢɝɚɟɬ 2%,ɜɫɟ 
ɥɸɞɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɝɨɪɧɨɫɩɚɫɚɬɟɥɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɞɟɧɵ ɢɡ ɨɩɚɫɧɨɣ ɡɨɧɵ, ɚ ɞɥɹ ɬɭɲɟɧɢɹ 
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ɩɨɠɚɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɫɩɨɫɨɛ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ. 
ɋɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
– ɚɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɬ.ɟ. ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɱɚɝ 

ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɩɨɞɚɱɚ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɜɨɞɵ, ɩɟɧɵ ɢ 
ɞɪɭɝɢɯ ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɫɤɜɚɠɢɧɚɦ ɢɥɢ ɩɨ ɩɨɞɜɨɞɹɳɢɦ 
ɜɵɪɚɛɨɬɤɚɦ; 

– ɢɡɨɥɹɰɢɟɣ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɜɵɪɚɛɨɬɨɤ ɩɟɪɟɦɵɱɤɚɦɢ, 
«ɪɭɛɚɲɤɚɦɢ» ɢ ɞɪɭɝɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɫ ɰɟɥɶɸ ɩɪɟɤɪɚɳɟɧɢɹ ɞɨɫɬɭɩɚ 
ɜɨɡɞɭɯɚ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ; 

– ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ – ɜɪɟɦɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ  

– ɩɟɪɟɦɵɱɤɚɦɢ (ɝɥɭɯɢɦɢ ɢɥɢ ɫɨ ɲɥɸɡɚɦɢ) ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɝɨɪɟɧɢɹ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɜɫɤɪɵɬɢɟɦ ɩɟɪɟɦɵɱɟɤ ɢ ɨɤɨɧɱɚɬɟɥɶɧɵɦ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ ɚɤɬɢɜɧɵɦ 
ɫɩɨɫɨɛɨɦ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɫɩɨɫɨɛɚ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɭɱɢɬɵɜɚɸɬɫɹ ɯɚɪɚɤɬɟɪ 
ɩɨɠɚɪɚ, ɦɟɫɬɨ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɪɚɡɦɟɪɵ, ɫɬɚɞɢɹ ɟɝɨ ɪɚɡɜɢɬɢɹ ɢ ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɫɢɥ 
ɢ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɢ ɜɨɡɦɨɠɧɵɟ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɬɭɲɚɬ ɚɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɧɨ ɢɧɨɝɞɚ ɨɫɥɨɠɧɟɧɧɵɟ 
ɷɤɡɨɝɟɧɧɵɟ ɩɨɠɚɪɵ ɢɡɨɥɢɪɭɸɬɫɹ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɪɚɡɜɢɜɲɢɯɫɹ ɩɨɠɚɪɚɯ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɬ ɞɨɫɬɚɬɨɱɧɨ ɫɪɟɞɫɬɜ ɞɥɹ ɚɤɬɢɜɧɨɣ ɛɨɪɶɛɵ ɢɥɢ ɨɧɚ ɨɩɚɫɧɚ ɞɥɹ ɥɸɞɟɣ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ (ɧɚɥɢɱɢɟ ɦɟɬɚɧɚ 2% ɢ ɬ.ɞ.), ɚ ɬɚɤɠɟ ɜ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ 
ɩɪɢɦɟɧɹɬɶ ɚɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɧɟɷɤɨɧɨɦɢɱɧɨ. ɗɧɞɨɝɟɧɧɵɟ ɩɨɠɚɪɵ ɱɚɳɟ ɥɢɤɜɢɞɢɪɭɸɬ 
ɫɩɨɫɨɛɨɦ ɢɡɨɥɹɰɢɢ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɢ ɪɭɤɨɜɨɞɢɬɟɥɶ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ 
ɪɚɛɨɬ, ɨɬɩɪɚɜɢɜ ɩɟɪɜɵɟ ɨɬɞɟɥɟɧɢɹ ȼȽɋɑ ɜ ɲɚɯɬɭ ɩɪɢ ɩɨɠɚɪɟ ɩɨ ɩɥɚɧɭ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ, 
ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 

– ɨɰɟɧɢɬɶ ɪɟɠɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɩɪɚɜɢɬɶ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ, 
ɦɢɧɭɹ ɫɤɨɩɥɟɧɢɹ ɥɸɞɟɣ; 

– ɭɫɬɚɧɨɜɢɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɱɚɝɚɦ ɝɨɪɟɧɢɹ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɢ 
ɨɬɪɚɛɨɬɚɧɧɵɦ ɜɵɪɚɛɨɬɤɚɦ, ɫɤɜɚɠɢɧɚɦ, ɩɪɨɜɚɥɚɦ ɢ ɞɪ.; 

– ɜɵɛɪɚɬɶ ɫɩɨɫɨɛ ɬɭɲɟɧɢɹ ɨɱɚɝɨɜ ɝɨɪɟɧɢɹ ɢ ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ; 

– ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɵ ɢ ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɨɜ ɚɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ 

Ⱥɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɠɢɞɤɢɟ (ɜɨɞɚ, ɩɟɧɚ), ɝɚɡɨɨɛɪɚɡɧɵɟ (ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, 
ɚɡɨɬ, ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ), ɫɵɩɭɱɢɟ (ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɩɨɪɨɲɤɢ, ɢɧɟɪɬɧɚɹ ɩɵɥɶ, ɩɟɫɨɤ) ɢ 
ɮɥɟɝɦɚɬɢɡɚɬɨɪɵ (ɛɪɨɦɷɬɢɥɨɜɚɹ ɫɦɟɫɶ). 
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ȼɨɞɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ. 
Ɉɧɚ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ: 

– ɩɨɞɚɧɧɚɹ ɩɨɞ ɧɚɩɨɪɨɦ ɫɬɪɭɹ ɜɨɞɵ ɦɟɯɚɧɢɱɟɫɤɢ ɫɛɢɜɚɟɬ ɩɥɚɦɹ ɫ ɝɨɪɹɳɢɯ 
ɩɪɟɞɦɟɬɨɜ, ɢ, ɩɨɤɪɵɜɚɹ ɢɯ ɩɨɜɟɪɯɧɨɫɬɶ, ɨɯɥɚɠɞɚɟɬ ɷɬɢ ɩɪɟɞɦɟɬɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ 
ɬɨɣ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɝɨɪɟɧɢɹ; 

– ɫɦɚɱɢɜɚɹ ɫɦɟɠɧɵɟ ɫ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɭɱɚɫɬɤɢ ɢ ɩɪɟɞɦɟɬɵ, ɜɨɞɚ 
ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɥɚɦɟɧɢ ɢ ɢɯ ɜɨɫɩɥɚɦɟɧɟɧɢɟ; 

– ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɚɪ (1700 ɥ ɢɡ 1 ɥ 
ɜɨɞɵ) ɢɡɨɥɢɪɭɟɬ ɟɟ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɨɬ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɢ ɫɧɢɠɚɟɬ ɚɤɬɢɜɧɨɫɬɶ 
ɝɨɪɟɧɢɹ; 

– ɥɟɝɤɨ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɜ ɥɸɛɭɸ ɜɵɪɚɛɨɬɤɭ ɲɚɯɬɵ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜɨɞɚ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɜ ɜɢɞɟ ɤɨɦɩɚɤɬɧɨɣ ɫɬɪɭɢ ɢ ɜ 
ɪɚɫɩɵɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ȿɫɥɢ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ, ɜɨɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɜɢɞɟ ɤɨɦɩɚɤɬɧɨɣ 
ɫɬɪɭɢ, ɩɪɢ ɷɬɨɦ: 

– ɜɨɡɦɨɠɧɨ ɩɨɞɚɜɚɬɶ ɛɨɥɶɲɭɸ ɦɚɫɫɭ ɜɨɞɵ ɧɚ ɨɝɪɚɧɢɱɟɧɧɵɣ ɭɱɚɫɬɨɤ ɝɨɪɹɳɟɣ 
ɩɥɨɳɚɞɢ; 

– ɜɨɡɦɨɠɧɨ ɦɚɧɟɜɪɢɪɨɜɚɬɶ ɫɬɪɭɟɣ ɡɚ ɫɱɟɬ ɩɟɪɟɦɟɳɟɧɢɹ ɟɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɭɱɚɫɬɤɢ 
ɨɱɚɝɚ ɩɨɠɚɪɚ; 

– ɢɫɩɨɥɶɡɭɹ ɞɚɥɶɧɨɫɬɶ ɩɨɥɟɬɚ ɤɨɦɩɚɤɬɧɨɣ ɫɬɪɭɢ, ɦɨɠɧɨ ɬɭɲɢɬɶ ɩɨɠɚɪ, ɧɚɯɨɞɹɫɶ ɨɬ 
ɧɟɝɨ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ, ɢɥɢ «ɩɟɪɟɪɟɡɚɬɶ» ɪɚɫɩɪɨɫɬɪɚɧɢɜɲɢɣɫɹ ɩɨ ɜɵɪɚɛɨɬɤɟ 
ɩɨɠɚɪ ɧɚ ɦɚɥɵɟ ɭɱɚɫɬɤɢ. 

Ɂɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ ɜ ɪɚɫɩɵɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ȼ ɡɨɧɟ ɩɨɠɚɪɚ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ, ɩɪɟɜɪɚɳɚɹɫɶ ɜ 

ɩɚɪ, ɩɨɝɥɨɳɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɬɟɩɥɚ, ɱɟɦ ɜɨɞɚ ɤɨɦɩɚɤɬɧɨɣ ɫɬɪɭɢ. ȼɟɥɢɱɢɧɚ 
ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɚ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɦɟɥɶɱɟ ɪɚɫɩɵɥɟɧɚ ɜɨɞɚ. 

ɇɨ ɜɨɞɚ ɢɦɟɟɬ ɢ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: 
– ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɧɭɬɪɶ ɨɱɚɝɚ ɩɨɠɚɪɚ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɧɟ ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɩɨɥɧɨɝɨ 

ɟɝɨ ɬɭɲɟɧɢɹ, ɜɨɞɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɚɝɚɟɬɫɹ ɧɚ ɜɨɞɨɪɨɞ ɢ 
ɤɢɫɥɨɪɨɞ, ɨɛɪɚɡɭɹ ɜɡɪɵɜɱɚɬɭɸ ɫɦɟɫɶ, ɚ ɛɨɥɶɲɨɟ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɟ ɨɩɚɫɧɨ ɞɥɹ ɥɸɞɟɣ, 
ɬɭɲɚɳɢɯ ɩɨɠɚɪ; 

– ɜɨɞɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɨɞɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɩɨɷɬɨɦɭ ɩɪɟɠɞɟ ɱɟɦ ɬɭɲɢɬɶ ɝɨɪɹɳɟɟ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɫ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɟ; 

– ɜɨɞɨɣ ɧɟɥɶɡɹ ɬɭɲɢɬɶ ɝɨɪɹɳɟɟ ɦɚɫɥɨ ɢ ɞɪɭɝɢɟ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɠɢɞɤɨɫɬɢ, 
ɬɚɤ ɤɚɤ ɨɧɢ, ɛɭɞɭɱɢ ɥɟɝɱɟ ɜɨɞɵ, ɪɚɡɛɪɵɡɝɢɜɚɹɫɶ, ɭɜɟɥɢɱɢɜɚɸɬ ɩɥɨɳɚɞɶ ɝɨɪɟɧɢɹ ɢ 
ɭɫɢɥɢɜɚɸɬ ɩɨɠɚɪ; 

– ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɜɨɞɨɣ ɜɨɞɹɧɨɣ ɩɚɪ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɨɬɫɥɚɢɜɚɧɢɸ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɢ ɨɛɪɭɲɟɧɢɸ ɢɯ; 

– ɜɨɞɚ ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɬɭɲɟɧɢɢ ɡɚɝɨɪɚɧɢɣ ɦɟɬɚɧɚ. 
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ɏɢɦɢɱɟɫɤɚɹ ɢ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɚɤɬɢɜɧɨɦ 
ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

ɏɢɦɢɱɟɫɤɚɹ ɩɟɧɚ-ɷɬɨ ɩɪɨɞɭɤɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɢɫɥɨɬɵ ɢ ɜɨɞɧɨ-ɳɟɥɨɱɧɨɝɨ ɫɨɫɬɚɜɚ. 
Ɍɚɤ ɤɚɤ ɩɟɧɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɜ ɲɚɯɬɚɯ ɢ ȼȽɋɑ ɨɬɫɭɬɫɬɜɭɸɬ, ɯɢɦɢɱɟɫɤɚɹ ɩɟɧɚ ɩɪɚɤɬɢɱɟɫɤɢ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

ȼɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ, ɩɨɞɚɜɚɟɦɚɹ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɟɧɚ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ (ɜ ɤɭɩɨɥɚɯ ɨɛɪɭɲɟɧɢɣ, 
ɡɚ ɛɟɬɨɧɧɨɣ ɤɪɟɩɶɸ ɢ ɬ.ɞ.), ɚ ɬɚɤɠɟ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɧɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɟɧɚ, ɩɨɩɚɞɚɹ ɧɚ ɝɨɪɹɳɢɟ ɩɪɟɞɦɟɬɵ, 
ɩɨɦɢɦɨ ɨɯɥɚɠɞɟɧɢɹ, ɩɨɤɪɵɜɚɟɬ ɢɯ ɢ ɢɡɨɥɢɪɭɟɬ ɨɬ ɞɨɫɬɭɩɚ ɤɢɫɥɨɪɨɞɚ, ɩɪɟɪɵɜɚɹ ɝɨɪɟɧɢɟ. 

ȼɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ, ɤɪɨɦɟ ɬɨɝɨ: 
– ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ (ɢɡ ɟɞɢɧɢɰɵ 

ɨɛɴɟɦɚ ɜɨɞɵ ɩɨɥɭɱɚɟɬɫɹ ɞɨ 500 ɨɛɴɟɦɨɜ ɢ ɛɨɥɟɟ ɩɟɧɵ); 

– ɡɚ ɫɱɟɬ ɨɛɳɟɲɚɯɬɧɨɣ ɞɟɩɪɟɫɫɢɢ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɝɨɪɧɵɦ ɜɵɪɚɛɨɬɤɚɦ ɧɚ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɫɨɯɪɚɧɹɹ ɫɬɪɭɤɬɭɪɭ ɢ ɨɛɴɟɦ; 

– ɩɟɪɟɦɟɳɚɹɫɶ, ɫɩɨɫɨɛɧɚ ɩɪɨɧɢɤɚɬɶ ɜ ɫɜɨɛɨɞɧɵɟ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɨɤ ɢ ɡɚɩɨɥɧɹɬɶ 
ɢɯ; 

– ɢɦɟɹ ɧɟɛɨɥɶɲɭɸ ɫɪɟɞɧɸɸ ɩɥɨɬɧɨɫɬɶ, ɨɧɚ ɧɟ ɪɚɡɛɪɵɡɝɢɜɚɟɬ ɝɨɪɹɳɭɸ ɠɢɞɤɨɫɬɶ, ɚ 
ɩɨɤɪɵɜɚɟɬ ɟɟ ɢ ɬɭɲɢɬ; 

– ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɬɭɲɟɧɢɢ ɝɨɪɹɳɢɯ ɬɪɭɞɧɨɫɦɚɱɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɞɜɢɠɧɭɸ ɦɚɫɫɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɧɚɩɨɥɧɟɧɧɵɯ ɜɨɡɞɭɯɨɦ ɩɭɡɵɪɶɤɨɜ, ɨɛɨɥɨɱɤɨɣ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ 
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ. ɉɨɥɭɱɚɟɬɫɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ ɜ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɩɟɧɨɝɟɧɟɪɚɬɨɪɚɯ. ɉɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɩɩɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, 
ɞɨɛɚɜɤɢ ɤɨɬɨɪɵɯ ɜ ɜɨɞɭ (0,5-6%) ɫɧɢɠɚɸɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɢ ɩɨɜɵɲɚɸɬ 
ɫɦɚɱɢɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɰɟɫɫ ɩɟɧɨɝɟɧɟɪɚɰɢɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɟɧɵ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɤɪɚɬɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ ɩɟɧɭ ɧɢɡɤɨɣ (ɞɨ 50), ɫɪɟɞɧɟɣ (50-300) ɢ ɜɵɫɨɤɨɣ (ɫɜɵɲɟ 300) 
ɤɪɚɬɧɨɫɬɢ. Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɟɟ ɤɪɚɬɧɨɫɬɶ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɪɚɜɧɚ 
1000, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɞɟɪɠɚɧɢɸ 0,001 ɦ3

 ɠɢɞɤɨɫɬɢ ɜ 1 ɦ3
 ɩɟɧɵ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɩɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɞɨ 2 ɱɚɫɨɜ. 
ɇɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɩɟɧɵ ɫ ɨɝɧɟɬɭɲɚɳɢɦ ɩɨɪɨɲɤɨɦ ɢ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ 
(ɝɚɡɨɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ). ɉɪɢ ɷɬɨɦ ɩɨɪɨɲɤɨɜɨɟ ɨɛɥɚɤɨ ɩɪɟɤɪɚɳɚɟɬ ɩɥɚɦɟɧɧɨɟ ɝɨɪɟɧɢɟ, ɚ 
ɩɟɧɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɨɯɥɚɠɞɚɟɬ ɝɨɪɹɳɢɟ ɦɚɬɟɪɢɚɥɵ ɢ ɛɨɤɨɜɵɟ ɩɨɪɨɞɵ. ɂɧɟɪɬɧɚɹ ɩɟɧɚ 
ɫɨɞɟɪɠɢɬ ɜ ɩɭɡɵɪɶɤɟ ɢɧɟɪɬɧɵɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɪɚɡɪɭɲɟɧɢɹ ɩɟɧɵ ɥɨɤɚɥɢɡɭɸɳɟ 
ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ, ɫɧɢɠɚɹ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɪɨɞɚ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ. 

ɉɟɧɭ ɫɪɟɞɧɟɣ ɤɪɚɬɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɤɭɩɨɥɚɯ 
ɜɵɪɚɛɨɬɨɤ, ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ ɤɚɦɟɪɚɯ ɢ ɬɭɩɢɤɨɜɵɯ ɡɚɛɨɹɯ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ; ɩɟɧɭ 
ɜɵɫɨɤɨɣ ɤɪɚɬɧɨɫɬɢ – ɞɥɹ ɛɵɫɬɪɟɣɲɟɝɨ ɡɚɩɨɥɧɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɤɪɭɬɵɯ ɢ ɧɚɤɥɨɧɧɵɯ 
ɜɵɪɚɛɨɬɨɤ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 1000-1500 ɦ. 
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ɉɟɧɚ ɞɚɠɟ ɜɵɫɨɤɨɣ ɤɪɚɬɧɨɫɬɢ (500 ɢ ɛɨɥɟɟ) ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɚ, ɩɨɷɬɨɦɭ ɬɭɲɢɬɶ ɩɟɧɨɣ 
ɝɨɪɹɳɟɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɡɚɩɪɟɳɚɟɬɫɹ. 

ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɩɪɢɦɟɧɟɧɢɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ 
ɭɞɟɥɹɬɶɫɹ ɩɪɨɜɟɬɪɢɜɚɧɢɸ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɲɚɯɬɵ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɡɚɩɨɥɧɟɧɢɟ 
ɜɵɪɚɛɨɬɨɤ ɩɟɧɨɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɢ ɞɚɠɟ ɩɨɥɧɨɦɭ ɩɪɟɤɪɚɳɟɧɢɸ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 

ɂɧɟɪɬɧɵɟ ɝɚɡɵ (ɚɡɨɬ ɢ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ) ɛɭɞɭɱɢ ɩɨɞɚɧɧɵɦɢ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɫɧɢɠɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ. ɗɬɢ ɝɚɡɵ, 
ɩɪɨɧɢɤɚɹ ɜ ɧɟɞɨɫɬɭɩɧɵɟ ɦɟɫɬɚ, ɬɪɟɳɢɧɵ, ɜɵɬɟɫɧɹɸɬ ɤɢɫɥɨɪɨɞ ɢ ɫɨɡɞɚɸɬ ɢɧɟɪɬɧɭɸ ɫɪɟɞɭ. 
Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɜɵɩɭɫɤɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɢ 
ɫɥɨɠɧɨɫɬɢ ɞɨɫɬɚɜɤɢ ɢɯ ɤ ɨɱɚɝɭ ɝɨɪɟɧɢɹ ɨɧɢ ɩɨɤɚ ɧɟ ɧɚɲɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ 
ɚɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

ɉɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ – ɷɬɨ ɫɦɟɫɶ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɤɟɪɨɫɢɧɚ, 
ɫɨɫɬɨɹɳɚɹ ɢɡ ɚɡɨɬɚ (51,8%), ɜɨɞɹɧɨɝɨ ɩɚɪɚ (40%),ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ (7,0%) ɢ ɤɢɫɥɨɪɨɞɚ (1%). 
Ɍɚɤɚɹ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ. ɉɨɠɚɪɨɬɭɲɚɳɢɣ 
ɷɮɮɟɤɬ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ ɫɨɡɞɚɟɬɫɹ ɛɟɫɤɢɫɥɨɪɨɞɧɚɹ 
ɫɪɟɞɚ, ɜ ɤɨɬɨɪɨɣ ɩɪɟɤɪɚɳɚɟɬɫɹ ɝɨɪɟɧɢɟ, ɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ ɷɬɨɣ ɫɦɟɫɢ, ɢɦɟɸɳɟɣ 
ɬɟɦɩɟɪɚɬɭɪɭ 80-100°ɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɯɥɚɠɞɟɧɢɟ ɝɨɪɹɳɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɦɟɧɶɲɟɣ ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ. ɉɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɦɨɠɧɨ 
ɩɨɬɭɲɢɬɶ ɥɸɛɨɝɨ ɪɨɞɚ ɷɤɡɨɝɟɧɧɵɟ ɩɨɠɚɪɵ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɡɚ ɫɱɟɬ 
ɨɛɳɟɲɚɯɬɧɨɣ ɞɟɩɪɟɫɫɢɢ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɣ ɫɦɟɫɢ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ 
ɩɨɠɚɪɨɜ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ ɫɚɦɨɜɨɡɝɨɪɚɸɳɢɣɫɹ ɭɝɨɥɶ ɬɥɟɟɬ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɤɢɫɥɨɪɨɞɚ 2%. 

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɩɨɪɨɲɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɨɹɬ ɢɡ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɥɟɣ ɫɭɥɶɮɚɬɨɜ 
ɢ ɮɨɫɮɚɬɨɜ ɚɦɦɨɧɢɹ ɢ ɝɨɞɪɨɮɨɛɢɡɢɪɭɸɳɢɯ (ɨɬɬɚɥɤɢɜɚɸɳɢɯ ɜɨɞɭ) ɞɨɛɚɜɨɤ. ɇɚ ɨɫɧɨɜɟ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ (ɡɚɦɟɞɥɟɧɢɹ) ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɩɥɚɦɟɧɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɢ 
ɩɪɨɞɭɤɬɚɦɢ ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨɪɨɲɤɢ ɩɪɟɤɪɚɳɚɸɬ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ. ɗɮɮɟɤɬ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɭɫɢɥɢɜɚɟɬɫɹ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɬɵ ɧɚ ɢɫɩɚɪɟɧɢɟ ɱɚɫɬɢɱɟɤ 
ɩɨɪɨɲɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɚɫɬɢɱɤɢ ɩɨɪɨɲɤɚ, ɩɨɩɚɞɚɹ ɜ ɩɥɚɦɹ ɢ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɩɥɚɜɥɹɸɬɫɹ ɢ, ɫɩɟɤɚɹɫɶ, ɨɛɪɚɡɭɸɬ ɬɜɟɪɞɨɟ ɫɬɟɤɥɨɜɢɞɧɨɟ 
ɩɨɤɪɵɬɢɟ (ɩɨɥɢɮɨɫɮɚɬɧɭɸ ɩɥɟɧɤɭ), ɤɨɬɨɪɨɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɞɨɫɬɭɩɭ ɤɢɫɥɨɪɨɞɚ ɤ ɨɱɚɝɚɦ 
ɝɨɪɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɩɚɞɚɹ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɪɨɲɨɤ ɞɟɣɫɬɜɭɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ ɫɪɟɞɫɬɜɨ ɡɚɦɟɞɥɟɧɢɹ ɪɟɚɤɰɢɢ ɝɨɪɟɧɢɹ (ɢɧɝɢɛɢɬɨɪ), ɫɪɟɞɫɬɜɨ ɢɡɨɥɹɰɢɢ 
ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɢ ɫɪɟɞɫɬɜɨ ɨɯɥɚɠɞɟɧɢɹ. 

ɑɚɫɬɢɱɤɢ ɩɨɪɨɲɤɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɟ, 
ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɨɡɞɭɲɧɨ-ɩɨɪɨɲɤɨɜɨɟ ɨɛɥɚɤɨ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɪɨɲɤɚ 70-150 ɝ ɧɚ 
ɤɭɛɢɱɟɫɤɢɣ ɦɟɬɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟɜɨɡɦɨɠɧɨ ɩɥɚɦɟɧɧɨɟ ɝɨɪɟɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɯɨɞɹɳɚɹ ɢɡ 
ɨɝɧɟɬɭɲɢɬɟɥɹ ɫɬɪɭɹ ɩɨɪɨɲɤɚ ɦɨɠɟɬ ɦɟɯɚɧɢɱɟɫɤɢ ɫɛɢɜɚɬɶ ɩɥɚɦɹ ɫ ɝɨɪɹɳɢɯ ɨɛɴɟɤɬɨɜ. 

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɩɨɪɨɲɤɢ ɉ-1Ⱥ, ɉ-2Ⱥɉ, ɉ-3ȺɌ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɭɲɟɧɢɹ 
ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɞɪɟɜɟɫɢɧɵ, ɭɝɥɹ, ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɢɯ, 
ɩɨɥɢɦɟɪɧɵɯ ɢɡɞɟɥɢɣ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. ɉɨɪɨɲɨɤ ɉ-1Ⱥ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɫɧɚɪɹɠɟɧɢɹ ɝɟɪɦɟɬɢɱɧɵɯ ɟɦɤɨɫɬɟɣ ɩɨɪɨɲɤɨɜɨɣ ɬɟɯɧɢɤɢ, ɩɨɪɨɲɤɢ ɉ-2Ⱥɉ ɢ ɉ-3ȺɌ – ɩɪɢ 
ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɲɚɯɬ ɩɭɬɟɦ ɩɨɞɚɱɢ ɢɯ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢɥɢ ɜ ɫɩɭɬɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɨɬɨɤ ɫ ɩɨɦɨɳɶɸ 
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ɭɫɬɪɨɣɫɬɜ ɬɢɩɚ «ȼɢɯɪɶ». 
 

Ɍɚɛɥɢɰɚ 1 

ɋɩɨɫɨɛɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɬɭɲɢɬɶ ɝɨɪɹɳɢɟ ɦɚɬɟɪɢɚɥɵ 

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ 
ɗɥɟɤɬɪɨ-

ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɇɢɧɟɪɚɥɶɧɵɟ 
ɦɚɫɥɚ 

ɍɝɨɥɶ Ⱦɟɪɟɜɨ Ɋɟɡɢɧɚ Ɇɟɬɚɧ 

ɉɟɫɨɤ ɢ ɢɧɟɪɬɧɚɹ ɩɵɥɶ       

ȼɫɟ ɜɢɞɵ ɩɟɧ       

ȼɨɞɚ       

ɂɧɟɪɬɧɵɟ ɝɚɡɵ       

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɩɨɪɨɲɤɢ       

ɏɥɚɞɨɧɵ ɢ ɢɯ ɫɨɫɬɚɜɵ       
ɉɪɢɦɟɱɚɧɢɟ: ɡɟɥɟɧɵɣ – ɝɚɫɹɬ; ɫɟɪɵɣ – ɱɚɫɬɢɱɧɨ ɝɚɫɹɬ; ɤɪɚɫɧɵɣ – ɧɟ ɝɚɫɹɬ 

 

ɂɧɟɪɬɧɵɟ ɫɵɩɭɱɢɟ ɦɚɬɟɪɢɚɥɵ (ɩɟɫɨɤ, ɢɧɟɪɬɧɚɹ ɩɵɥɶ, ɫɭɯɚɹ ɢɡɜɟɫɬɶ) ɫɱɢɬɚɸɬɫɹ 
ɩɨɞɪɭɱɧɵɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɧɟɛɨɥɶɲɢɯ ɨɱɚɝɨɜ ɜ 
ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɝɨɪɟɧɢɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɬɭɲɟɧɢɢ ɫɵɩɭɱɢɟ ɢɧɟɪɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɡɨɥɢɪɭɸɬ ɨɱɚɝ ɩɨɠɚɪɚ 
ɨɬ ɜɨɡɞɭɯɚ (ɚ ɝɨɪɹɳɢɟ ɠɢɞɤɨɫɬɢ ɜɩɢɬɵɜɚɸɬɫɹ ɫɵɩɭɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ) ɢ ɬɟɦ ɫɚɦɵɦ 
ɩɪɟɤɪɚɳɚɸɬ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɫɵɩɭɱɢɟ ɦɚɬɟɪɢɚɥɵ ɧɟɨɛɯɨɞɢɦɨ ɥɨɩɚɬɨɣ ɢɥɢ 
ɫɨɜɤɨɦ, ɩɨɫɵɩɚɹ ɝɨɪɹɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɜɫɹ ɩɥɨɳɚɞɶ ɝɨɪɟɧɢɹ ɛɵɥɚ ɩɨɤɪɵɬɚ 
ɦɚɬɟɪɢɚɥɨɦ ɢ ɱɟɪɟɡ ɧɟɝɨ ɧɟ ɩɪɨɪɵɜɚɥɫɹ ɨɝɨɧɶ. 

Ɏɥɟɝɦɚɬɢɡɚɬɨɪɵ – ɷɬɨ ɫɪɟɞɫɬɜɚ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɜɵɬɟɫɧɟɧɢɢ ɢɥɢ ɪɚɡɛɚɜɥɟɧɢɢ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɜɜɟɞɟɧɢɢ ɜ ɝɨɪɹɳɭɸ ɫɪɟɞɭ ɬɨɪɦɨɡɹɳɢɯ 
(ɢɧɝɢɛɢɪɭɸɳɢɯ) ɜɟɳɟɫɬɜ, ɩɪɟɤɪɚɳɚɸɳɢɯ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɮɥɟɝɦɚɬɢɡɚɬɨɪɨɜ ɜ 
ȼȽɋɑ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɜɟɳɟɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɯɥɚɞɨɧɨɜ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɢɥ ɫɨɫɬɚɜ ȻɎ-2, ɫɨɫɬɨɹɳɢɣ ɢɡ ɛɪɨɦɢɫɬɨɝɨ ɷɬɢɥɚ (73%) ɢ ɯɥɚɞɨɧɚ 114ȼ2, ɧɚɡɵɜɚɟɦɨɝɨ 
ɬɟɬɪɨɮɬɨɪɞɢɛɪɨɦɷɬɚɧɨɦ (27%). ɉɨɠɚɪɨɬɭɲɚɳɟɟ ɞɟɣɫɬɜɢɟ ɷɬɨɝɨ ɫɨɫɬɚɜɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɛɥɚɝɨɞɚɪɹ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ (+38,46°ɋ) ɨɧ ɢɫɩɚɪɹɟɬɫɹ ɢ, ɞɨɫɬɢɝɚɹ ɜ ɚɬɦɨɫɮɟɪɟ 
ɜɨɤɪɭɝ ɨɱɚɝɚ ɩɨɠɚɪɚ ɤɨɧɰɟɧɬɪɚɰɢɢ 4,6%, ɩɪɟɪɵɜɚɟɬ ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ 
ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɣ ɫɨɫɬɚɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, ɟɝɨ ɞɟɣɫɬɜɢɟ 
ɷɮɮɟɤɬɢɜɧɨ ɜ ɡɚɤɪɵɬɨɦ, ɫɥɚɛɨ ɩɪɨɜɟɬɪɢɜɚɟɦɨɦ ɨɛɴɟɦɟ (ɤɚɦɟɪɵ, ɬɭɩɢɤɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɢ ɞɪ.) 
Ⱦɚɧɧɵɟ ɫɨɫɬɚɜɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɝɧɟɬɭɲɢɬɟɥɹɯ ɈȽɋ-5, ɈȽɋɎ-5, ɈɏȽɒ-2, ɤɨɬɨɪɵɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɬɭɲɟɧɢɹ: 

– ɝɨɪɹɳɟɝɨ ɦɟɬɚɧɚ ɜ ɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɟɝɨ ɡɚɝɨɪɚɧɢɹ ɜ ɲɚɯɬɟ; 

– ɝɨɪɹɳɟɝɨ ɦɚɫɥɚ ɢ ɞɪɭɝɢɯ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ; 

– ɝɨɪɹɳɟɣ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɨɪɹɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 

Ɍɭɲɟɧɢɟ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɞɪɟɜɟɫɢɧɚ, ɭɝɨɥɶ ɢ ɞɪ.) ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɣ ɢɥɢ ɩɟɧɨɣ. ɉɪɢɦɟɧɟɧɢɟ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɷɮɮɟɤɬɢɜɧɨ ɬɨɥɶɤɨ ɜ 
ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɝɨɪɟɧɢɹ (ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ 10-20 ɦɢɧ.). 

ȼ ɫɬɚɞɢɢ ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɜɨɡɦɨɠɧɨ ɬɭɲɟɧɢɟ ɩɨɪɨɲɤɨɦ ɬɨɥɶɤɨ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ. 
ȼ ɞɚɥɶɧɟɣɲɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɜɨɞɭ ɢɥɢ ɩɟɧɭ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɢ ɢɫɤɥɸɱɟɧɢɹ 
ɩɨɜɬɨɪɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
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Ɍɭɲɟɧɢɟ ɝɨɪɹɳɟɝɨ ɦɟɬɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɸɛɵɦɢ ɨɝɧɟɬɭɲɚɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ. ȼɨ 
ɢɡɛɟɠɚɧɢɟ ɩɨɜɬɨɪɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɦɟɬɚɧɚ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɟɝɨ ɬɭɲɟɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɯɥɚɠɞɟɧɢɟ ɨɤɪɭɠɚɸɳɢɯ ɩɪɟɞɦɟɬɨɜ (ɩɨɪɨɞɵ, ɭɝɥɹ, ɤɪɟɩɢ, ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ), ɤɨɬɨɪɵɟ 
ɦɨɝɥɢ ɜɨɫɩɥɚɦɟɧɢɬɶɫɹ ɢɥɢ ɧɚɝɪɟɬɶɫɹ ɜ ɦɟɫɬɚɯ ɤɨɧɬɚɤɬɚ ɫ ɩɥɚɦɟɧɟɦ. 

Ɍɭɲɟɧɢɟ ɝɨɪɹɳɢɯ ɠɢɞɤɨɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɝɧɟɬɭɲɚɳɢɦ ɩɨɪɨɲɤɨɦ, ɩɟɧɨɣ, 
ɩɟɫɤɨɦ, ɢɧɟɪɬɧɨɣ ɩɵɥɶɸ ɢɥɢ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ. 

Ɍɭɲɟɧɢɟ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ (ɚɦɦɨɧɢɬ ɢ ɞɪ.) ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɞɨɣ ɢɥɢ ɩɟɧɨɣ. 
Ɍɭɲɟɧɢɟ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɝɧɟɬɭɲɚɳɢɦɢ ɩɨɪɨɲɤɚɦɢ ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɢɯ ɜɡɪɵɜɚ. 

Ɍɭɲɟɧɢɟ ɝɨɪɹɳɢɯ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɜɨɡɧɵɯ ɛɚɬɚɪɟɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ 
ɡɚɳɢɬɧɵɯ ɨɱɤɚɯ ɧɚ ɫɥɭɱɚɣ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɷɥɟɤɬɪɨɥɢɬɚ. 

Ȼɚɬɚɪɟɸ, ɧɚɯɨɞɹɳɭɸɫɹ ɧɚ ɡɚɪɹɞɤɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɤɥɸɱɢɬɶ. 
Ɍɭɲɟɧɢɟ ɛɚɬɚɪɟɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɝɧɟɬɭɲɚɳɢɦ ɩɨɪɨɲɤɨɦ, ɩɟɫɤɨɦ, ɢɧɟɪɬɧɨɣ ɩɵɥɶɸ. 
Ɍɭɲɟɧɢɟ ɝɨɪɹɳɢɯ ɤɚɛɟɥɟɣ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɩɭɫɤɚɬɟɥɟɣ ɢ ɞɪɭɝɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɭɲɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɨɝɧɟɬɭɲɚɳɢɦɢ 
ɩɨɪɨɲɤɚɦɢ, ɩɟɫɤɨɦ ɢɥɢ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ 

ɉɪɢ ɬɭɲɟɧɢɢ ɢɥɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɨɜ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɜɨɫɯɨɞɹɳɟɣ 
ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɪɚɡɛɪɵɡɝɚɧɧɨɣ ɜɨɞɨɣ, ɩɨɞɚɜɚɟɦɨɣ ɫ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨ ɫɬɨɪɨɧɵ ɨɤɨɥɨɫɬɜɨɥɶɧɨɝɨ ɞɜɨɪɚ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɫɬɭɩɚɸɳɟɣ ɜ 
ɫɬɜɨɥ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɧɚ ɫɥɭɱɚɣ ɜɨɡɦɨɠɧɨɝɨ ɟɟ ɨɩɪɨɤɢɞɵɜɚɧɢɹ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ 
ɩɪɢɡɧɚɤɨɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɩɨɞɚɱɚ ɜɨɞɵ ɜ ɫɬɜɨɥ ɭɦɟɧɶɲɚɟɬɫɹ, 

ɉɪɢ ɪɚɫɱɟɬɟ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɨɜ ɜɨɞɹɧɵɦɢ ɡɚɜɟɫɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɯɨɞɢɬɶ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɡɚ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 300ɨ

C.  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜɨɞɹɧɵɯ ɡɚɜɟɫ ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɯɨɞɚ ɡɚɜɟɫɵ 
ɧɚɝɪɟɬɵɦɢ ɝɚɡɚɦɢ ɩɨ ɤɭɩɨɥɚɦ ɢɥɢ ɩɭɫɬɨɬɚɦ ɡɚ ɤɪɟɩɶɸ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɠɨɝɨɜ ɢɥɢ ɬɟɩɥɨɜɨɝɨ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɪɟɫɩɢɪɚɬɨɪɳɢɤɨɜ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɜɨɞɨɣ ɡɚɩɪɟɳɚɟɬɫɹ: 

ɩɨɞɚɱɚ ɜɨɞɵ ɜ ɨɱɚɝ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɜɟɞɤɢ ɢɥɢ ɞɪɭɝɢɯ ɪɚɛɨɬ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ 
ɢɫɯɨɞɹɳɟɣ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ; 

ɩɨɞɚɱɚ ɜɨɞɹɧɨɣ ɫɬɪɭɢ ɜ ɰɟɧɬɪ ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ 
ɜ ɬɭɩɢɤɨɜɵɯ ɡɚɛɨɹɯ, ɤɚɦɟɪɚɯ, ɞɪɭɝɢɯ ɫɥɚɛɨ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ ɜ ɨɱɚɝ ɩɨɠɚɪɚ ɢɡ ɜɨɞ 
ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ, ɫɬɜɨɥɨɜ ɢɥɢ ɩɨɠɚɪɧɵɯ ɩɢɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɬɚɰɢɨɧɚɪɧɨ ɩɪɢ ɭɫɥɨɜɢɢ 
ɨɬɫɭɬɫɬɜɢɹ ɥɸɞɟɣ ɜɛɥɢɡɢ ɨɱɚɝɚ ɢɥɢ ɧɚ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɩɨ ɤɨɬɨɪɵɦ ɨɧɚ ɩɨɞɚɟɬɫɹ ɤ 
ɨɱɚɝɭ, ɧɟɨɛɯɨɞɢɦɨ: 

ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɪɨɬɢɜ ɨɛɪɭɲɟɧɢɹ ɩɨɝɨɞ (ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɨɜ, 
ɭɫɢɥɟɧɢɟ ɤɪɟɩɢ ɢ ɞɪ.), ɟɫɥɢ ɜɵɪɚɛɨɬɤɢ ɩɪɨɣɞɟɧɵ ɜ ɦɹɝɤɢɯ ɢ ɫɪɟɞɧɟɣ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɚɯ 
(ɧɚɧɨɫɵ, ɫɥɚɧɰɵ); 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɯɥɚɠɞɟɧɢɟ ɪɚɡɛɪɵɡɝɚɧɧɨɣ ɜɨɞɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɜɨɞɧɢɤɨɜ ɜ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɚɯ; 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ. 
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Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ, ɨɩɚɫɧɵɯ ɩɨ ɝɚɡɭ ɢ ɩɵɥɢ 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɫɨɡɞɚɟɬɫɹ ɨɩɚɫɧɨɫɬɶ ɫɤɨɩɥɟɧɢɹ ɦɟɬɚɧɚ 
(ɝɨɪɸɱɢɯ ɝɚɡɨɜ) ɢɥɢ ɧɚɪɚɫɬɚɟɬ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ 
ɩɨɠɚɪɚ, ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ (ɭɫɢɥɟɧɢɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
ɜɵɪɚɛɨɬɤɢ, ɞɟɝɚɡɚɰɢɹ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɦɟɬɚɧɚ, ɢɡɦɟɧɟɧɢɟ ɫɯɟɦɵ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɤ 
ɨɱɚɝɭ ɩɨɠɚɪɚ ɢ ɬ.ɩ.). 

ȿɫɥɢ ɩɨɫɥɟ ɩɪɢɧɹɬɵɯ ɦɟɪ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɩɪɨɞɨɥɠɚɟɬ ɧɚɪɚɫɬɚɬɶ, ɬɨ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɟɝɨ ɫɨɞɟɪɠɚɧɢɹ 2% ɤɨɦɚɧɞɢɪ, ɪɭɤɨɜɨɞɹɳɢɣ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ, ɨɛɹɡɚɧ ɜɵɜɟɫɬɢ 
ɥɸɞɟɣ ɢɡ ɨɩɚɫɧɨɣ ɡɨɧɵ ɢ ɩɟɪɟɣɬɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɥɚɧɨɦ. 

ȿɫɥɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɢɡɨɥɹɰɢɢ ɢɥɢ ɩɨɫɥɟ ɟɟ ɨɤɨɧɱɚɧɢɹ ɭɝɪɨɡɚ ɧɚɤɨɩɥɟɧɢɹ ɜ 
ɢɡɨɥɢɪɭɟɦɨɦ ɨɛɴɟɦɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɜɡɪɵɜɚ ɝɚɡ ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɟ ɭɦɟɧɶɲɚɟɬɫɹ, 
ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɜɡɪɵɜɚ: ɜɨɡɜɟɞɟɧɢɟ ɢɡɨɥɹɰɢɨɧɧɵɯ 
ɩɟɪɟɦɵɱɟɤ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ, ɢɧɟɪɬɢɡɚɰɢɹ ɚɬɦɨɫɮɟɪɵ ɢ ɞɪ.  

ɉɪɢ ɧɟɩɪɟɞɜɢɞɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɥɸɞɢ, 
ɜɵɩɨɥɧɹɸɳɢɟ ɪɚɛɨɬɵ ɩɨ ɬɭɲɟɧɢɸ ɢɥɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ, ɨɬɜɨɞɹɬɫɹ ɞɨ ɜɵɹɫɧɟɧɢɹ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɛɟɡɨɩɚɫɧɵɟ ɦɟɫɬɚ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ, ɩɪɢɦɟɧɹɸɳɢɯ ɞɟɝɚɡɚɰɢɸ, ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɟɟ 
ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɬɭɲɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ.  

Ɋɚɛɨɬɵ ɜ ɜɵɪɚɛɨɬɤɚɯ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ ɜ 
ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɟɜɡɪɵɜɨɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɵ ɢ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɪɨɰɟɫɫ 
ɩɨɞɞɟɪɠɚɧɢɹ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɟɦɵɦ. 

ɉɪɢ ɝɨɪɟɧɢɢ ɦɟɬɚɧɚ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɟɝɨ ɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɩɨɫɨɛɨɦ ɞɟɝɚɡɚɰɢɢ ɢɫɬɨɱɧɢɤɚ ɦɟɬɚɧɨɜɵɞɟɥɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɩɨɞɚɱɢ ɩɨ ɫɤɜɚɠɢɧɚɦ, 
ɩɪɨɛɭɪɟɧɧɵɦ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ, ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ (ɩɟɧɵ, ɜɫɩɟɧɟɧɧɵɯ ɫɭɫɩɟɧɡɢɣ, ɢɧɟɪɬɧɵɯ 
ɝɚɡɨɜ ɢ ɞɪ.). ȼ ɫɥɭɱɚɟ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɚɤɨɝɨ ɬɭɲɟɧɢɹ ɢɡɨɥɹɰɢɸ ɭɱɚɫɬɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɜɡɪɵɜɚ 
ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨɠɚɪ ɨɫɥɨɠɧɢɥɫɹ ɜɡɪɵɜɨɦ, ɪɚɛɨɬɵ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɳɚɸɬɫɹ, ɚ ɥɸɞɢ ɜɵɜɨɞɹɬɫɹ ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ. ȼɨɡɨɛɧɨɜɥɟɧɢɟ ɪɚɛɨɬ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɟɪ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɨɜɬɨɪɧɵɟ ɜɡɪɵɜɵ (ɭɫɢɥɟɧɢɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɢɧɟɪɬɢɡɚɰɢɹ ɢ ɞɪ.). ȿɫɥɢ ɷɬɢ ɦɟɪɵ ɧɟ ɞɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ 
ɜɡɪɵɜɵ ɩɨɜɬɨɪɹɸɬɫɹ, ɩɨɠɚɪɧɵɣ ɭɱɚɫɬɨɤ ɢɡɨɥɢɪɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɢɥɢ 
ɡɚɬɚɩɥɢɜɚɟɬɫɹ ɜɨɞɨɣ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɉɨɠɚɪɵ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ ɞɟɣɫɬɜɢɹ 
ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɨɬɞɟɥɟɧɢɣ, ɧɚɪɹɞɭ ɫ ɜɵɜɨɞɨɦ ɥɸɞɟɣ ɢ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɟ ɢ ɪɚɡɜɢɬɢɢ ɩɨɠɚɪɚ. 
ȼɫɟ ɷɬɢ ɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "Ɋɭɤɨɜɨɞɫɬɜɨɦ ɩɨ ɬɭɲɟɧɢɸ ɩɨɠɚɪɨɜ 
ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ". 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɢɥɢ ɞɪɭɝɢɟ ɪɚɛɨɬɵ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ ɲɚɯɬɵ, 
ɨɩɚɫɧɨɣ ɩɨ ɝɚɡɭ, ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɟɫɥɢ: 

ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɞɨɫɬɢɝɥɨ 2% ɢ ɩɪɨɞɨɥɠɚɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ; 
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ɩɪɨɢɡɨɲɥɨ ɧɚɪɭɲɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɤɢ (ɨɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɹɬɨɪɚ, ɩɟɪɟɝɨɪɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɬɪɭɛ ɢ ɞɪ.); 

ɜɵɪɚɛɨɬɤɚ ɧɟ ɩɪɨɜɟɬɪɢɜɚɟɬɫɹ ɢ ɨɬɫɭɬɫɬɜɭɟɬ ɞɨɫɬɨɜɟɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɞɟɪɠɚɧɢɢ 
ɦɟɬɚɧɚ ɜ ɧɟɣ; 

ȼ ɲɚɯɬɚɯ, ɨɩɚɫɧɵɯ ɩɨ ɝɚɡɭ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɛɫɬɚɧɨɜɤɢ, ɫɥɨɠɢɜɲɟɣɫɹ ɜ ɬɭɩɢɤɨɜɨɣ 
ɜɵɪɚɛɨɬɤɟ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɭɱɚɫɬɤɚ ɤ ɢɧɟɪɬɢɡɚɰɢɢ ɢ ɢɡɨɥɹɰɢɢ. 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɱɚɝ ɜ ɜɨɫɫɬɚɸɳɢɯ ɬɭɩɢɤɨɜɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɛɨɥɟɟ 20ɨ

 ɡɚɩɪɟɳɚɟɬɫɹ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɢ ɫɨ ɫɬɨɪɨɧɵ ɡɚɛɨɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɭɝɥɚ ɟɟ ɧɚɤɥɨɧɚ. 
Ⱦɢɫɬɚɧɰɢɨɧɧɭɸ ɩɨɞɚɱɭ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 

ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɨɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɜɵɡɜɚɧɧɨɟ ɩɨɞɚɱɟɣ 
ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɧɟ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɫɤɨɩɥɟɧɢɹ ɦɟɬɚɧɚ ɫɜɵɲɟ 2%. 

ɉɪɢ ɪɚɛɨɬɟ ɜɛɥɢɡɢ ɭɫɬɶɹ ɤɪɭɬɵɯ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɤɪɟɩɢ ɢ ɨɛɪɭɲɟɧɢɹ ɭɫɬɶɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɪɨɧɤɢ. 

ȿɫɥɢ ɝɨɪɧɨɫɩɚɫɚɬɟɥɢ ɜɵɧɭɠɞɟɧɵ ɩɨɤɢɧɭɬɶ ɡɚɛɨɣ ɢɡ-ɡɚ ɪɟɡɤɨɝɨ ɨɫɥɨɠɧɟɧɢɹ 
ɨɛɫɬɚɧɨɜɤɢ, ɬɨ ɩɟɪɟɞ ɭɯɨɞɨɦ ɨɧɢ ɞɨɥɠɧɵ ɨɫɬɚɜɢɬɶ ɨɬɤɪɵɬɵɦ ɤɨɧɰɟɜɨɣ ɩɨɠɚɪɧɵɣ ɤɪɚɧ ɢɥɢ 
ɩɨɞɫɨɟɞɢɧɢɬɶ ɤ ɧɟɦɭ ɢ ɭɫɬɚɧɨɜɢɬɶ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɶ. 

ɉɨɠɚɪɵ ɜ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɨɜ ɜ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɛɨɥɟɟ 20ɨ
 ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɟɪɯɭ ɩɭɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ ɨɝɧɟɬɭɲɚɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɩɟɧɚ, ɢɧɟɪɬɧɵɟ ɝɚɡɵ, ɩɨɪɨɲɤɢ, 
ɪɚɡɛɪɵɡɝɚɧɧɚɹ ɜɨɞɚ). ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɤɪɚɬɱɚɣɲɢɟ ɩɭɬɢ ɩɨɞɯɨɞɚ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ 
(ɢɡ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɫɛɨɟɤ ɢ ɞɪ.). 

Ɍɭɲɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɱɚɝ ɝɨɪɟɧɢɹ ɫɜɟɪɯɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɬɨɥɶɤɨ ɥɢɲɶ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɩɚɫɧɨɫɬɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ. 

Ɍɭɲɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɱɚɝ ɝɨɪɟɧɢɹ ɫɧɢɡɭ ɞɨɩɭɫɬɢɦɨ ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɜɵɪɚɛɨɬɤɚ ɩɪɨɜɟɬɪɢɜɚɟɬɫɹ ɫɧɢɡɭ ɜɜɟɪɯ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɢɥɢ 
ɩɪɢɧɹɬɵ ɦɟɪɵ ɨɬ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɝɨɪɧɨɫɩɚɫɚɬɟɥɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɚɞɟɧɢɹ ɝɨɪɹɳɢɯ ɩɪɟɞɦɟɬɨɜ, 
ɨɛɪɭɲɢɜɲɢɯɫɹ ɩɨɪɨɞ ɢ ɞɪ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɤɚɧɚɬɧɨɣ ɨɬɤɚɬɤɢ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ 
ɮɢɤɫɚɰɢɢ ɩɨɞɴɟɦɧɵɯ ɫɨɫɭɞɨɜ ɧɚ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɩɪɢɟɦɧɵɯ ɩɥɨɳɚɞɤɚɯ. 

ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɥɚɜɚɯ ɧɚ ɩɥɚɫɬɚɯ ɤɪɭɬɨɝɨ ɩɚɞɟɧɢɹ ɩɨɞɯɨɞɢɬɶ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ ɞɥɹ ɟɝɨ 
ɬɭɲɟɧɢɹ ɫɥɟɞɭɟɬ ɫ ɛɨɤɨɜ (ɫɨ ɫɬɨɪɨɧɵ ɡɚɛɨɹ ɢɥɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ) ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɨɥɤɨɜ ɢ ɩɟɪɟɤɪɵɬɢɣ. 

ɉɨɠɚɪɵ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɡɦɟɪɨɜ ɢ ɯɚɪɚɤɬɟɪɚ ɩɨɠɚɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ ɞɨɫɬɚɜɤɟ ɤ ɦɟɫɬɭ 
ɩɨɠɚɪɚ ɢ ɜɜɟɞɟɧɢɸ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɦɨɳɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ɝɟɧɟɪɚɬɨɪ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ, ɩɨɪɨɲɤɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɨɛɴɟɦɧɨɝɨ ɬɭɲɟɧɢɹ, ɩɟɧɨɝɟɧɟɝɚɬɨɪɵ ɢ 
ɞɪ.). 
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ɉɪɢ ɬɭɲɟɧɢɢ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɧɚɤɥɨɧɧɨɣ ɤɨɧɜɟɣɟɪɧɨɣ ɜɵɪɚɛɨɬɤɟ 
ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɪɟɫɩɢɪɚɬɨɪɳɢɤɨɜ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɨɠɚɪɚ ɜɫɥɟɞɫɬɜɢɟ ɨɛɪɵɜɚ ɢ "ɭɯɨɞɚ" ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜɧɢɡ. 

ɋ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ ɤɨɧɜɟɣɟɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ 
ɭɜɟɥɢɱɟɧɢɸ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɦɟɫɬɭ ɬɭɲɟɧɢɹ ɫ ɰɟɥɶɸ ɤɨɦɩɟɧɫɚɰɢɢ ɟɟ ɪɚɫɯɨɞɚ ɧɚ ɪɚɛɨɬɭ 
ɩɨɫɬɚɧɨɜɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɉɨɠɚɪɵ ɜ ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ, ɫɬɜɨɥɚɯ ɢ ɞɪɭɝɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ, ɫɬɜɨɥɚɯ ɢ ɞɪɭɝɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɨɞɧɢɦ ɢɡ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɭɲɟɧɢɸ ɹɜɥɹɟɬɫɹ ɜɤɥɸɱɟɧɢɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɜ 
ɭɫɬɶɟ ɜɵɪɚɛɨɬɤɢ ɢ ɡɚɤɪɵɬɢɟ ɩɨɠɚɪɧɵɯ ɥɹɞ. ȼ ɫɬɜɨɥɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɧɨɝɨɤɚɧɚɬɧɵɦɢ 
ɩɨɞɴɟɦɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɝɞɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɩɨɠɚɪɧɵɯ ɥɹɞ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɝɟɪɦɟɬɢɡɚɰɢɟɣ ɩɪɨɟɦɨɜ ɜɧɭɬɪɟɧɧɟɣ 
ɲɚɯɬɵ ɤɨɩɪɚ. 

ɉɨɫɵɥɤɚ ɨɬɞɟɥɟɧɢɣ ȽȼȽɋɋ ɜ ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɵɪɚɛɨɬɤɢ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 
ɡɚɩɪɟɳɚɟɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɟɫɬɶ ɩɨɥɧɚɹ ɭɜɟɪɟɧɧɨɫɬɶ ɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɬɢɯ 
ɪɚɛɨɬ ɞɥɹ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɧɚɞɲɚɯɬɧɵɯ ɡɞɚɧɢɹɯ, ɫɬɜɨɥɚɯ ɢ ɞɪɭɝɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɵ ɦɟɪɵ ɩɪɨɬɢɜ ɨɛɪɵɜɚ ɤɚɧɚɬɨɜ ɢ ɩɚɞɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɫɨɫɭɞɨɜ. 
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ɉɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɤ ɩɪɨɰɟɫɫɚɦ ɬɟɩɥɨɜɨɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɫɜɹɡɚɧ ɫ ɜɨɩɪɨɫɚɦɢ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɨ- ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɯɪɚɧɟɧɢɢ ɜɟɳɟɫɬɜ 
ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɩɨɫɨɛɧɵɯ ɤ ɛɵɫɬɪɨɦɭ ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɦɭ ɩɪɟɜɪɚɳɟɧɢɸ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɋɚɦɨɩɪɨɢɡɜɨɥɶɧɵɣ ɪɚɡɨɝɪɟɜ ɝɨɪɸɱɟɣ ɬɜɟɪɞɨɣ 
ɮɚɡɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɪɚɡɪɭɲɢɬɟɥɶɧɵɯ ɚɜɚɪɢɣ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɢ ɷɬɚ ɩɪɨɛɥɟɦɚ ɞɚɜɧɨ ɢɧɬɟɪɟɫɭɟɬ ɭɱɟɧɵɯ ɢ 
ɩɪɚɤɬɢɤɨɜ. 

ɋɚɦɨɜɨɡɝɨɪɚɧɢɟ ɫɵɩɭɱɢɯ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɜɟɳɟɫɬɜ ɨɬɧɨɫɢɬɫɹ ɤ ɨɞɧɨɦɭ ɢɡ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɹɜɥɟɧɢɣ, ɧɚɛɥɸɞɚɟɦɵɯ ɜ ɩɪɚɤɬɢɤɟ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɹɜɥɟɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɟɝɨ ɧɟ ɬɪɟɛɭɟɬ 
ɜɧɟɲɧɟɝɨ ɢɦɩɭɥɶɫɚ, ɢɧɢɰɢɢɪɭɸɳɟɝɨ ɝɨɪɟɧɢɟ, ɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɪɟɚɤɰɢɢ 
ɝɟɬɟɪɨɝɟɧɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɭɝɨɥɶ ɨɤɢɫɥɹɟɬɫɹ ɩɪɢ ɥɸɛɨɦ ɤɨɧɬɚɤɬɟ ɫ ɤɢɫɥɨɪɨɞɨɦ. Ɉɞɧɚɤɨ 
ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ ɜ ɫɤɨɩɥɟɧɢɢ ɨɬɛɢɬɨɝɨ ɭɝɥɹ, ɜ ɬɪɟɳɢɧɚɯ ɰɟɥɢɤɚ ɧɚɛɥɸɞɚɟɬɫɹ ɞɚɥɟɤɨ ɧɟ 
ɜɫɟɝɞɚ. Ɉɧɨ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɶɧɵɦɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ ɨɱɚɝɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ 
ɭɝɨɥɶ ɦɨɠɟɬ ɛɵɬɶ ɜɟɫɶɦɚ ɦɚɥɨ ɧɚɝɪɟɬ ɢɥɢ ɞɚɠɟ ɨɛɥɚɞɚɬɶ ɩɟɪɜɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɥɢɛɨ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɟɝɨ ɦɚɫɫɢɜɚ. ɉɨɞɨɛɧɵɣ ɯɚɪɚɤɬɟɪ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧ 
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ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ, ɫɨɪɛɰɢɨɧɧɵɯ ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɫɜɨɣɫɬɜ ɭɝɥɹ ɜ 
ɫɤɨɩɥɟɧɢɢ ɢɥɢ ɜ ɰɟɥɢɤɟ ɢ ɪɚɡɥɢɱɢɟɦ ɭɫɥɨɜɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ 
ɭɱɚɫɬɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɨɩɥɟɧɢɹ ɢ ɜɧɭɬɪɢ ɧɟɝɨ, ɫɨɡɞɚɸɳɢɯ 
ɟɫɬɟɫɬɜɟɧɧɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ. Ɍɚɤ ɤɚɤ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨ ɭɱɚɫɬɤɢ ɫɤɨɩɥɟɧɢɹ, ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɲɟ, ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɛɵɫɬɪɟɟ 
ɫɚɦɨɧɚɝɪɟɜɚɬɶɫɹ, ɱɟɦ ɭɱɚɫɬɤɢ ɫ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (ɩɪɢ ɬɚɤɢɯ ɠɟ ɭɫɥɨɜɢɹɯ ɤɨɧɬɚɤɬɚ 
ɫ ɤɢɫɥɨɪɨɞɨɦ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɢɥɢɜɚɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ. Ⱦɚɠɟ ɫɚɦɚɹ 
ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɜ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɤɨɩɥɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɫɨ 
ɜɪɟɦɟɧɟɦ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɬɞɟɥɶɧɵɯ ɨɱɚɝɨɜ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɚɡɨɝɪɟɜɚɧɢɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ, 
ɩɪɟɜɨɫɯɨɞɹɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɤɨɩɥɟɧɢɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɝɪɚɞɭɫɨɜ. 
ɇɨ ɜ ɫɢɥɭ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɨɱɚɝɚɯ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɚɡɨɝɪɟɜɚɧɢɹ 
ɫɬɪɟɦɢɬɫɹ ɫɧɢɡɢɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɱɚɫɬɢ ɫɤɨɩɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɬɟɩɥɨɨɬɞɚɱɢ ɢɡ ɨɱɚɝɚ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɧɟɦ, ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɭɤɚɡɚɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨɬɵ, ɛɥɢɡɤɚ ɤ 
ɥɢɧɟɣɧɨɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɬɚɤɢɯ ɨɱɚɝɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨɬɵ) ɢ ɬɟɩɥɨɨɬɞɚɱɢ (ɪɚɫɫɟɢɜɚɧɢɹ 
ɬɟɩɥɨɬɵ). 

ɉɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɛɟɫɤɨɧɟɱɧɨɣ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɨɣ ɬɜɟɪɞɨɣ ɫɪɟɞɟ, ɧɚɯɨɞɹɳɟɣɫɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ Ɍɨ, ɢɦɟɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɚɹ ɨɛɥɚɫɬɶ Rɨ=2r, ɧɚɝɪɟɜɚɟɦɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɣ 
ɨɤɢɫɥɟɧɢɹ ɢ ɤ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ Ĳ = ɬ1 ɢɦɟɸɳɚɹ ɮɨɪɦɭ ɉ-ɨɛɪɚɡɧɨɣ ɤɪɢɜɨɣ ɪɚɞɢɭɫɨɦ 2r 

(ɤɪɢɜɚɹ ɚ). ȿɫɥɢ ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɜɟɞɟɬ ɫɟɛɹ ɤɚɤ ɢɧɟɪɬɧɨɟ ɬɟɥɨ, ɬɨ ɡɚ ɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɨɱɚɝɟ ɪɚɡɨɝɪɟɜɚɧɢɹ 
ɩɨɧɢɡɢɬɫɹ, ɚ ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɫɹ ɜ ɜɢɞɟ ɧɟɤɨɬɨɪɨɣ ɤɪɢɜɨɣ b. Ɉɞɧɚɤɨ ɞɥɹ 
ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ 
ɨɱɚɝɚ, ɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɧɚ ɩɪɟɜɵɫɢɬ ɧɚɱɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɨɱɚɝɚ 
ɪɚɡɨɝɪɟɜɚɧɢɹ (ɤɪɢɜɚɹ ɫ ɧɚ ɪɢɫ. 1). 

 

 
Ɋɢɫ. 1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɱɚɝɟ ɬɟɩɥɨɜɨɝɨ ɜɡɪɵɜɚ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ ɨɤɢɫɥɟɧɢɟ ɭɝɥɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɭɝɥɟɣ ɜ ɲɚɯɬɚɯ ɢɦɟɟɬ ɦɟɫɬɨ: 
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– ɦɚɫɫɨɩɟɪɟɧɨɫ ɤɢɫɥɨɪɨɞɚ ɢɡ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨ ɬɪɟɳɢɧɚɦ ɩɥɚɫɬɚ ɢɥɢ ɩɭɫɬɨɬɚɦ 
ɦɟɠɤɭɫɤɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 

– ɚɞɫɨɪɛɰɢɹ ɤɢɫɥɨɪɨɞɚ ɫɬɟɧɤɚɦɢ ɬɪɟɳɢɧ ɢɥɢ ɜɧɟɲɧɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɭɫɤɨɜ ɭɝɥɹ ɜ 
ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

– ɞɢɮɮɭɡɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɦɟɥɤɢɟ ɩɨɪɵ ɤ ɜɧɭɬɪɟɧɧɢɦ ɪɟɚɝɢɪɭɸɳɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɭɝɥɹ; 
– ɫɨɪɛɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɦɟɥɤɢɯ ɩɨɪ; 
– ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɫ ɜɟɳɟɫɬɜɨɦ ɭɝɥɹ; 
– ɞɟɫɨɪɛɰɢɹ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ (ɋɈ2; ɇ2Ɉ; ɋɈ) ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɭɝɥɹ; 
– ɞɢɮɮɭɡɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɜ ɬɪɟɳɢɧɵ ɢ ɦɟɠɤɭɫɤɨɜɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɫɧɨɜɧɵɦɢ ɚɤɬɚɦɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɭɝɥɹ ɜ ɲɚɯɬɚɯ 

ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɜɧɟɲɧɢɣ ɩɪɢɬɨɤ ɤɢɫɥɨɪɨɞɚ, ɜɧɭɬɪɟɧɧɸɸ ɞɢɮɮɭɡɢɸ, ɜɧɟɲɧɸɸ ɢ 
ɜɧɭɬɪɟɧɧɸɸ ɚɞɫɨɪɛɰɢɸ ɢ ɯɟɦɨɫɨɪɛɰɢɸ ɤɢɫɥɨɪɨɞɚ. 

ɋ ɭɱɟɬɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɨɤɢɫɥɟɧɢɢ 
ɭɝɥɟɣ ɞɨ ɬɟɦɩɟɪɚɬɭɪ 60-100

ɨɋ ɨɛɪɚɡɭɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɢ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɧɟɨɛɪɚɬɢɦɨ ɪɟɚɝɢɪɭɟɬ ɫ ɭɝɨɥɶɧɵɦ 
ɜɟɳɟɫɬɜɨɦ, ɩɪɨɰɟɫɫ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɣ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɥɟɞɭɸɳɢɯ ɦɚɤɪɨɤɢɧɟɬɢɱɟɫɤɢɯ ɫɬɚɞɢɣ: ɜɧɟɲɧɢɣ ɩɟɪɟɧɨɫ ɤɢɫɥɨɪɨɞɚ ɢɡ 
ɜɵɪɚɛɨɬɤɢ ɤ ɫɨɪɛɢɪɭɸɳɢɦ ɨɛɴɟɦɚɦ ɭɝɨɥɶɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɮɢɥɶɬɪɚɰɢɢ ɢɥɢ 
ɞɢɮɮɭɡɢɢ ɩɨ ɬɪɟɳɢɧɚɦ ɢ ɦɚɤɪɨɩɨɪɚɦ; ɜɧɭɬɪɢɞɢɮɮɭɡɢɨɧɧɵɣ ɩɟɪɟɧɨɫ ɤɢɫɥɨɪɨɞɚ ɤ 
ɪɟɚɝɢɪɭɸɳɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɭɝɨɥɶɧɵɯ ɩɨɪ; ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɢɫɥɨɪɨɞɚ ɫ 
ɭɝɥɟɦ, ɚ ɬɚɤɠɟ ɬɟɩɥɨɩɟɪɟɞɚɱɚ. Ɉɛɨɛɳɟɧɧɚɹ ɫɬɚɞɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɜɤɥɸɱɚɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɹɜɥɟɧɢɣ: ɮɢɡɢɱɟɫɤɭɸ ɫɨɪɛɰɢɸ ɤɢɫɥɨɪɨɞɚ, ɞɢɮɮɭɡɢɸ ɟɝɨ ɱɟɪɟɡ 
ɨɤɫɢɭɝɨɥɶ, ɫɨɛɫɬɜɟɧɧɨ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɪɚɡɞɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɤɨɬɨɪɵɯ 
ɫɨɜɪɟɦɟɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɣ ɜ ɲɚɯɬɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 

ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɭɝɥɹ, ɧɨ ɢ ɫɤɨɪɨɫɬɹɦɢ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɦɚɫɫɨɩɟɪɟɧɨɫɚ. 
ȼɥɢɹɧɢɟ ɦɚɫɫɨɩɟɪɟɧɨɫɚ ɩɪɨɹɜɥɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜ ɬɨɪɦɨɠɟɧɢɢ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɣ 
ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɦɚɫɫɢɜɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 
ɜ ɪɭɞɧɢɱɧɨɦ ɜɨɡɞɭɯɟ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɤɨɷɮɮɢɰɢɟɧɬ 
ɞɢɮɮɭɡɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɩɨɪɵ ɭɝɥɹ, ɬɟɦ ɛɵɫɬɪɟɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɝɚɡɨɦ ɢ 
ɭɝɥɟɦ ɢ ɬɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɭɝɨɥɶɧɨɣ ɱɚɫɬɢɰɟ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɟɦ ɜɵɲɟ 
ɫɤɨɪɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ, ɬɨ ɟɫɬɶ ɜɵɲɟ ɯɢɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɭɝɥɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ 
ɭɫɬɚɧɨɜɥɟɧɢɸ ɪɚɜɧɨɜɟɫɢɹ ɜ ɫɢɫɬɟɦɟ ɢ ɫɧɢɠɟɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɱɚɫɬɢɰɟ.  

ɉɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɤ ɩɪɨɰɟɫɫɚɦ ɬɟɩɥɨɜɨɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɞɢɫɩɟɪɫɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɝɨɪɟɧɢɹ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɨɠɚɪɨɜ, 
ɩɪɨɢɫɲɟɞɲɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɫɤɥɨɧɧɨɫɬɶ ɲɚɯɬɨɩɥɚɫɬɨɜ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ; 
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ɝɪɭɩɩɭ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ; 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ; 
ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɫɤɥɨɧɧɨɫɬɢ ɭɝɥɟɣ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚμ 
V

Ƚ
 – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɜ ɭɝɥɟ, %; 

m – ɬɨɥɳɢɧɚ ɫɤɨɩɥɟɧɢɹ ɜɟɳɟɫɬɜɚ, ɦ; 
J – ɝɚɡɨɧɨɫɧɨɫɬɶ ɭɝɥɹ, ɦɨɥɶ/ɦ3

; 

W – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ ɜ ɭɝɥɟ, ɦɨɥɶ/ɦ3
; 

ρ – ɩɥɨɬɧɨɫɬɶ ɭɝɥɹ, ɤɝ/ɦ3
; 

ɋɨ – ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɦɟɠɤɭɫɤɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɦɨɥɶ/ɦ3
; 

kɤɪ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ ɭɝɥɹ, ɫ-1
; 

qɞɪ – ɬɟɩɥɨɬɚ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɦɟɬɚɧɚ ɢɡ ɭɝɥɹ, Ⱦɠ/ɦɨɥɶ; 
qɜ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ, Ⱦɠ/ɦɨɥɶ; 
cv – ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɭɝɥɹ) ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ, Ⱦɠ/(ɤɝ·Ʉ); 
Ɍɤɪ – ɤɪɢɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ, Ʉ; 

Ɍɨ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɥɹ, Ʉ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/ (ɦ2·Ʉ); 
Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ (ɦ·Ʉ); 
a – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɡɚ ɫɱɟɬ 
ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɨɤɢɫɥɟɧɢɹ ɢ ɬɟɩɥɨɨɛɦɟɧɚ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɢɦɟɸɳɚɹ ɪɟɲɟɧɢɟ ɜ 
ɜɢɞɟ: 

 

 1 exp
1

Ɍ v

o v

Ƚ Fo ȽT

T Ƚ
                                                 (1) 

ɝɞɟ Ɍɨ ɢ Ɍ – ɧɚɱɚɥɶɧɚɹ ɢ ɬɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɳɟɫɬɜɚ, Ʉ; 

Ƚv – ɩɚɪɚɦɟɬɪ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚɧɢɹ ɫɤɨɩɥɟɧɢɹ ɜɟɳɟɫɬɜ: 
3

1
v

Ɍ

BiȽ
Ƚ
                                                                        (2) 

Bi – ɤɪɢɬɟɪɢɣ Ȼɢɨ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɜɢɫɢɦɨɫɬɶɸ: 
ɬ

Bi


                                                                         (3) 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2·Ʉ); 
Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/(ɦ Ʉ); 
m – ɬɨɥɳɢɧɚ ɫɤɨɩɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɦ; 
ȽɌ – ɤɪɢɬɟɪɢɣ ɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɜɢɫɢɦɨɫɬɹɦɢ: 
 

– ɜ ɫɥɭɱɚɟ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ: 
 

2

2
1Ɉ ɤɪ ɞɪ ɦ ɜ ɜ

Ɍ
v o

Ⱥ

ɋ q Ф q J q Ф А mȽ
c T a




            
E555555555555555555555555F

            (4) 
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– ɩɪɢ ɫɚɦɨɨɤɢɫɥɟɧɢɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ: 
 

2

2
1Ɉ ɤɪ

Ɍ
v o

ɋ q Ф mȽ
c T a



                                                       (5) 

 

Ⱦɨɥɹ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɧɢɦɚɸɳɟɣ ɭɱɚɫɬɢɟ ɜ ɨɤɢɫɥɟɧɢɢ:  
– ɞɥɹ ɭɝɥɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
  2

6 4 37,24 10 2,99 10 3,76 10Ƚ Ƚ
V V                     (6) 

V
Ƚ
 – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɜ ɭɝɥɟ, %; 

 

– ɞɥɹ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɯ 
ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ; 

CɈ2 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɜɟɳɟɫɬɜɟ, ɦɨɥɶ/ɦ3
: 

 

2

5 60,76
1 exp 1,1 10 3 10

0,83 0,0224
Ɉ ɨɋ ɋ

J

                  (7) 

ɝɞɟ ɋɨ – ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɦɟɠɤɭɫɤɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɦɨɥɶ/ɦ3
;  

J – ɝɚɡɨɧɨɫɧɨɫɬɶ ɩɥɚɫɬɚ, ɦɨɥɶ/ɦ3
; 

q1 – ɬɟɩɥɨɬɚ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ, Ⱦɠ/ɦɨɥɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɚɛɨɪɚɬɨɪɧɵɦ ɩɭɬɟɦ, ɢɥɢ ɜɵɱɢɫɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

  6

1 1,168 10 exp 127,7 ɤɪq k                                         (8) 

kɤɪ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ, c-1
;  

ρ - ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3
; 

cv – ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ, Ⱦɠ/(ɤɝ·Ʉ); 
a – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; 
qɞɪ – ɬɟɩɥɨɬɚ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɦɟɬɚɧɚ ɢɡ ɭɝɥɹ, Ⱦɠ/ɦɨɥɶ; 
Jɦ – ɫɤɨɪɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɢɡ ɭɝɥɹ ɦɟɬɚɧɚ, ɦɨɥɶ/(ɦ3ɫ), ɪɚɜɧɚɹ: 
 

ɦ
ɩ

J
J

t
                                                                              (9) 

tn – ɩɨɪɨɝɨɜɨɟ ɜɪɟɦɹ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ, ɪɚɜɧɨɟ 3·106ɫ;  

kɜ – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ, ɫ-1
;  

qɜ – ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ, Ⱦɠ/ɦɨɥɶ;  
W – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ ɜ ɭɝɥɟ, ɦɨɥɶ/ɦ3

.  

Fo – ɤɪɢɬɟɪɢɣ Ɏɭɪɶɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

2

a t
Fo

m

                                                                        (10) 

t – ɜɪɟɦɹ, ɫ. 
 

ɂɡ (1) ɩɨɥɭɱɟɧɨ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɤɪɢɬɟɪɢɹ ȽɌFɨ ɜ ɜɢɞɟ: 
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Ƚ Fo G
Ƚ

                              (11) 

 

ɉɨɤɚɡɚɬɟɥɶ ȽɌFɨ, ɨɛɨɡɧɚɱɟɧɧɵɣ ɟɝɨ ɱɟɪɟɡ Gɩ, ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ Ɍ/Ɍɨ ɢ 
Ƚv. 

ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɤɨɩɥɟɧɢɟ ɜɟɳɟɫɬɜɚ ɬɨɥɳɢɧɨɣ m ɩɪɢ 
ɭɫɥɨɜɢɢ ɧɚɥɢɱɢɹ ɤɢɫɥɨɪɨɞɚ ɞɥɹ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ, ɞɪɨɫɫɟɥɢɪɭɸɳɟɝɨ ɷɮɮɟɤɬɚ ɢɫɬɟɱɟɧɢɹ 
ɦɟɬɚɧɚ ɢɡ ɭɝɥɹ ɧɚ ɦɟɬɚɧɨɨɛɢɥɶɧɵɯ ɩɥɚɫɬɚɯ, ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ ɢ ɬɟɩɥɨɨɬɜɨɞɚ ɜ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɜɚɧ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ. 

ȿɫɥɢ ɩɪɢɧɹɬɶ ɜ (11), ɱɬɨ Ɍ = Ɍɤɪ, ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɹ ȽɌ ɢ Fɨ ɢɡ (4) ɢ (10) ɜ (11) ɢ 
ɪɟɲɢɬɶ ɪɚɜɟɧɫɬɜɨ ɨɬɧɨɫɢɬɟɥɶɧɨ t, ɬɨ ɩɨɥɭɱɢɦ ɜɪɟɦɹ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 
ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɜɟɳɟɫɬɜɚ tɢɧɤ: 
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1

1
ln 1

1

ɤɪ
v

o v v o
ɢɧɤ ɩBi

v Ɉ ɤɪ ɞɪ ɦ ɜ ɜ

T
Ƚ

T Ƚ c T
t G

Ⱥ Ƚ ɋ q Ф q J q Ф А




                           (12) 

 

Ⱥɧɚɥɢɡ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ, ɜɨɡɧɢɤɲɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɬɨɦ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɩɪɨɢɡɨɲɥɨ ɩɪɢ ɡɧɚɱɟɧɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ Gɩ < 0,23 (68,4 %), 26,6 % ɩɪɢ Gɩ ɨɬ 0,23 ɞɨ 0,33 ɢ 5 % ɩɪɢ Gɉ ɨɬ 0,33 ɞɨ 
0,53. 

ɋ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɥɨɠɟɧɨ ɫɥɟɞɭɸɳɟɟ ɪɚɡɞɟɥɟɧɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɩɨ ɝɪɭɩɩɚɦ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ Gn: 

I – ɨɫɨɛɨ ɨɩɚɫɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ Gɩ < 0,23; 

II – ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ 0,23 < Gɩ < 0,33; 

III – ɦɚɥɨɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ 0,33 < Gɩ < 0,53. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɤɚɬɟɝɨɪɢɪɨɜɚɧɢɟ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ 
ɪɭɤɨɜɨɞɹɳɢɦ ɞɨɤɭɦɟɧɬɚɦ, ɧɨ ɨɫɧɨɜɚɧɨ ɧɚ ɚɧɚɥɢɡɟ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ 
ɩɪɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦ ɨɤɢɫɥɟɧɢɢ ɜɟɳɟɫɬɜ. 

Ɍɚɤ ɤɚɤ ɩɨɤɚɡɚɬɟɥɶ Gɩ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ Ɍɤɪ/Ɍo, ɬɨ ɨɩɪɟɞɟɥɢɦ ɞɢɚɩɚɡɨɧ ɷɬɨɝɨ 
ɫɨɨɬɧɨɲɟɧɢɹ ɩɨ ɱɢɫɥɭ ɫɥɭɱɚɟɜ M ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɤɪɢɬɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ 
ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ Ɍɤɪ/Ɍo ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 2. 
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Ɋɢɫ. 2 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɤɪɢɬɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ Tɤɪ/TO ɩɨɠɚɪɨɨɩɚɫɧɵɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɩɨ ɱɢɫɥɭ ɫɥɭɱɚɟɜ Ɇ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, Ɍɤɪ/Ɍɨ ɩɨɞɱɢɧɹɟɬɫɹ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɢ 
ɷɬɨɦ ɜ ɛɨɥɟɟ ɱɟɦ 75 % ɫɥɭɱɚɟɜ ɢɡɦɟɧɟɧɢɟ Ɍɤɪ/Ɍɨ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1,1 ɞɨ 1,3, ɬ.ɟ. ɜ 
ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1,23, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ Gn = 0,3. ɍɱɢɬɵɜɚɹ ɫɤɚɡɚɧɧɨɟ, ɫ ɧɟɤɨɬɨɪɵɦ 
ɞɨɩɭɳɟɧɢɟɦ ɛɭɞɟɦ ɩɪɢɧɢɦɚɬɶ ɞɢɚɩɚɡɨɧ Ɍɤɪ/Ɍɨ ɨɬ 1,05 ɞɨ 1,45. 

ȼɟɥɢɱɢɧɭ ɩɚɪɚɦɟɬɪɚ Ƚv ɧɟɨɛɯɨɞɢɦɨ ɛɪɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ХЧ(Ɍɤɪ/Ɍɨ) = -1 (ɩɪɢ BТ = 0) ɞɨ 

ɡɧɚɱɟɧɢɹ 1
ln 3 2 1,2

2

ɤɪ
v

ɨ

T
Ƚ

Ɍ
          (ɩɪɢ Bi = ȽɌ ɢ Ɍɤɪ/Ɍɨ = 1,45) . ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ 

Ƚv = 1,2 ɢ Ɍɤɪ/Ɍɨ = 1,45 ɜ ɜɵɪɚɠɟɧɢɟ (9) ɞɚɟɬ ɡɧɚɱɟɧɢɟ Gn = 0,65, ɩɪɟɜɵɲɚɸɳɟɟ ɤɪɚɣɧɟɟ 
ɡɧɚɱɟɧɢɟ III ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ (Gɩ = 0,53). 

ɋ ɭɱɟɬɨɦ ɩɪɟɞɟɥɨɜ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Ƚv ɢ Ɍɤɪ/Ɍɨ ɩɨɫɬɪɨɟɧɚ ɧɨɦɨɝɪɚɦɦɚ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ Gn ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫ. 3. 

ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨ 
ɧɨɦɨɝɪɚɦɦɟ ɩɨɤɚɡɚɧ ɩɭɧɤɬɢɪɧɵɦɢ ɫɬɪɟɥɤɚɦɢ. 

ɂɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɜɟɳɟɫɬɜɚ tɢɧɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ 

ɧɚɣɞɟɧɧɨɝɨ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɩɨɤɚɡɚɬɟɥɹ Gn ɧɚ ɜɟɥɢɱɢɧɭ 
2

Ɍ

mȼ
Ƚ ɚ

  , ɬ.ɟ.: 

2

ɢɧɤ ɩ
Ɍ

m
t G

Ƚ К
                                                                   (13) 

ɝɞɟ ȽɌ ɧɚɯɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɹɦ (4) ɢɥɢ (5). 
 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɯɚɪɚɤɬɟɪɧɵɯ ɫɥɭɱɚɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜɟɳɟɫɬɜ, 
ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɟɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

ɋɥɭɱɚɣ ȽɌ = Bi, ɝɟɧɟɪɚɰɢɹ ɬɟɩɥɨɬɵ ɪɚɜɧɚ ɬɟɩɥɨɨɬɜɨɞɭ. Ɏɨɪɦɭɥɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ ȼ ɫ ɡɚɦɟɧɨɣ ȽɌ ɧɚ Bi ɭɩɪɨɳɚɟɬɫɹ ɢ ɩɪɢɧɢɦɚɟɬ ɜɢɞ mȼ
ɚ



   ɜɵɪɚɠɟɧɢɟ ɞɥɹ 

ɜɵɱɢɫɥɟɧɢɹ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɜɟɳɟɫɬɜɚ ɛɭɞɟɬ: 
 

ɢɧɤ ɩ
m

t G
a



                                                                     (14) 
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ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɫɤɨɩɥɟɧɢɹ ɨɤɢɫɥɹɸɳɟɝɨɫɹ 
ɜɟɳɟɫɬɜɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɟɝɨ ɪɚɡɦɟɪɨɜ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɟɥɢɱɢɧɵ Ɍɤɪ/Ɍɨ. 

ɉɨɤɚɡɚɬɟɥɶ Gn ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ɍɤɪ/Ɍɨ ɧɚɯɨɞɢɦ ɩɨ ɧɨɦɨɝɪɚɦɦɟ. Ɉɩɪɟɞɟɥɟɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɜɟɥɢɱɢɧɚ tɢɧɤ ɨɬɜɟɱɚɟɬ ɫɥɭɱɚɸ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɩɥɨɩɨɬɟɪɶ ɜɟɳɟɫɬɜɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɟɳɟ 
ɜɨɡɦɨɠɧɨ ɟɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ. ȼɟɥɢɱɢɧɚ tɢɧɤ ɛɭɞɟɬ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɢ Bi < 

ȽɌ. 

 

 

 

Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ 
ɪɚɫɱɟɬɚ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 

 

ɋɥɭɱɚɣ Bi = 0, ɨɬɫɭɬɫɬɜɢɟ ɬɟɩɥɨɨɬɜɨɞɚ. Ɂɧɚɱɟɧɢɟ tɢɧɤ ɛɭɞɟɬ ɦɢɧɢɦɚɥɶɧɵɦ. ɉɨɤɚɡɚɬɟɥɶ 

Gn ɧɚɯɨɞɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. Ʉɪɢɬɟɪɢɣ ȽɌ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɚɦ (4) ɢ (5), ɚ 
ɢɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɩɨ ɮɨɪɦɭɥɟ (13). 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɝɪɭɩɩɭ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɞɥɹ ɩɥɚɫɬɚ l1 ɢ 
ɢɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɩɪɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: V

ɝ
 = 9 %; m = 0,4 ɦ; J = 

625 ɦɨɥɶ/ɦ3
; W = 2489 ɦɨɥɶ/ɦ3

; ρ = 1400 ɤɝ/ɦ3
; ɋɨ = 9,36 ɦɨɥɶ/ɦ3

; kɤɪ = 2·10-3
 ɫ-1

; qɞɪ = 

15000 Ⱦɠ/ɦɨɥɶ; qɜ = 1445,8 Ⱦɠ/ɦɨɥɶ; kɜ = 1,07·10-5
 ɫ-1

; cv = 1400 Ⱦɠ/(ɤɝ·Ʉ); Ɍɤɪ = 380 Ʉ; Ɍɨ = 300 Ʉ; α = 
0,072 ȼɬ/ (ɦ2·Ʉ); Ȝ = 0,3 ȼɬ/ (ɦ·Ʉ); a = 1,5·10-7 ɦ2/ɫ. 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ:  

1. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ (ɮ. 7): 
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2

5 60,76
1 exp 1,1 10 3 10

0,83 0,0224
Ɉ ɨɋ ɋ

J

               
5 60,76

9,36 1 exp 1,1 10 3 10 7,635
0,83 0,0224 625

                 ɦɨɥɶ/ɦ3
 

2. Ɍɟɩɥɨɬɚ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɭɝɥɹ (ɮ. 8):    6 6

1 1,168 10 exp 127,7 ,168 10 exp 127,7 0,002 9,047ɤɪq k            Ⱦɠ/ɦɨɥɶ 

3. Ⱦɨɥɹ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɝɥɹ (ɮ. 6):  2
6 4 37,24 10 2,99 10 3,76 10Ƚ Ƚ

V V            
6 2 4 37,24 10 9 2,99 10 9 3,76 10 0,0059             

4. ɋɤɨɪɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɦɟɬɚɧɚ ɢɡ ɭɝɥɹ (ɮ. 9): 
4

6

625
2,083 10

3 10
ɦ

ɩ

J
J

t

     ɦɨɥɶ/ɦ3·ɫ 

5. Ʉɪɢɬɟɪɢɣ ɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨɬɵ ɞɥɹ ɭɝɥɹ (ɮ.4): 

2

2
1Ɉ ɤɪ ɞɪ ɦ ɜ ɜ

Ɍ
v o

Ⱥ

ɋ q Ф q J q Ф А mȽ
c T a




             
E555555555555555555555555F

 

5 3 4 50,0059 7,635 9,047 10 2 10 15000 2,083 10 1445,8 1,07 10 2489

1400 1400 300

                  
2

7

0,4
0,141

1,5 10   

Ⱥ = 1,318·10-7 

6. Ʉɪɢɬɟɪɢɣ ɬɟɩɥɨɨɬɞɚɱɢ (ɮ. 3): 
0,072 0,4

0,096
0,3

ɬ
Bi



     

7. ɉɚɪɚɦɟɬɪ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚɧɢɹ ɭɝɨɥɶɧɨɝɨ ɫɤɨɩɥɟɧɢɹ (ɮ. 2): 
3 3 0,096

1 1 1,043
0,141

v

Ɍ

BiȽ
Ƚ
       

8. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3) ɞɥɹ Ƚv = 1,043 ɢ Ɍɤɪ/Ɍo = 1,27 ɧɚɯɨɞɢɦ Gn = 0,32, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ II ɝɪɭɩɩɟ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ. 

9. ɉɨ ɮɨɪɦɭɥɟ (12) ɜɵɱɢɫɥɹɟɬɫɹ ɢɧɤɭɛɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ: 

6

7

1 1
0,32 2,428 10

1,318 10
ɢɧɤ ɩt G

Ⱥ        ɫ з 28 ɫɭɬ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɨɬɧɨɫɹɬɫɹ ɤɨ II ɝɪɭɩɩɟ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫ 
ɢɧɤɭɛɚɰɢɨɧɧɵɦ ɩɟɪɢɨɞɨɦ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ 28 ɫɭɬ. 
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Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɩɩɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɩɥɚɫɬɚ l1 
ɞɥɹ Ƚv = 1,043 ɢ Ɍɤɪ/Ɍo = 1,27. 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 3 

ɈɉɊȿȾȿɅȿɇɂȿ ɉȺɊȺɆȿɌɊɈȼ ɊȺɁȼɂɌɂə ɉɈȾɁȿɆɇɈȽɈ ɉɈɀȺɊȺ 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ ɨɫɧɨɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ 

 

1. Эɤɫɩɪɟɫɫ-ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɢɥɢ ɤɨɝɞɚ ɞɥɹ ɬɨɱɧɵɯ 
ɪɚɫɱɟɬɨɜ ɧɟɬ ɜɪɟɦɟɧɢ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɷɤɫɩɪɟɫɫ ɦɟɬɨɞɨɦ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ; 
ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 
Ĳ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ, ɦɢɧ;  
ɜɢɞ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ; 
ɜɢɞ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ. 
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ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ɉɨ ɜɢɞɭ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ 
ɜɵɪɚɛɨɬɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥ. 1 ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚμ 

 

Ɍɚɛɥɢɰɚ 1 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ 

ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 

ɜ ɜɵɪɚɛɨɬɤɟ 

ɋɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, ɦ/ɫ 

ɦɟɧɟɟ 
1 

1-2 2-3 3-4 
ɛɨɥɟɟ 

4 

Ƚɨɪɸɱɚɹ ɤɪɟɩɶ (ɫɬɨɣɤɢ, ɜɟɪɯɧɹɤɢ, ɡɚɬɹɠɤɢ) III III III II I 

Ɍɨ ɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ: 
ɝɨɪɸɱɟɣ 

ɬɪɭɞɧɨɝɨɪɸɱɟɣ 

 

III 

III 

 

III 

III 

 

III 

III 

 

II 

II 

 

II 

I 

Ƚɨɪɸɱɚɹ ɡɚɬɹɠɤɚ ɫ ɧɟɝɨɪɸɱɢɦɢ ɫɬɨɣɤɚɦɢ ɢ ɜɟɪɯɧɹɤɚɦɢ III II II I I 

Ɍɨ ɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ: 
ɝɨɪɸɱɟɣ 

ɬɪɭɞɧɨɝɨɪɸɱɟɣ 

 

III 

III 

 

III 

II 

 

II 

II 

 

I 

I 

 

I 

I 

ɇɟɝɨɪɸɱɚɹ (ɬɪɭɞɧɨɝɨɪɸɱɚɹ) ɤɪɟɩɶ ɩɪɢ ɧɚɥɢɱɢɢ 
ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ: 
ɝɨɪɸɱɟɣ 

ɬɪɭɞɧɨɝɨɪɸɱɟɣ 

 

 

III 

III 

 

 

II 

III 

 

 

I 

III 

 

 

I 

III 

 

 

I 

III 

ɉɪɢɦɟɱɚɧɢɟ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɟɫɥɢ ɜ ɝɨɪɟɧɢɢ ɧɟ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɞɟɪɟɜɹɧɧɚɹ ɤɪɟɩɶ 
(ɡɚɬɹɠɤɚ) ɢɥɢ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɩɨɠɚɪɵ 
ɨɬɧɨɫɹɬɫɹ ɤ III ɤɥɚɫɫɭ 

 

Ɂɚɬɟɦ ɩɨ ɝɪɚɮɢɤɭ (ɪɢɫ. 1) ɧɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɨɠɚɪɚ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɚ ɩɨ ɝɪɚɮɢɤɭ (ɪɢɫ. 2) – ɩɪɨɣɞɟɧɧɨɟ ɢɦ ɪɚɫɫɬɨɹɧɢɟ ɫ ɦɨɦɟɧɬɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

ɉɪɢ ɷɬɨɦ, ɱɟɦ ɜɵɲɟ ɤɚɬɟɝɨɪɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ, ɬɟɦ ɛɥɢɠɟ ɡɧɚɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɚ ɤ ɜɟɪɯɧɢɦ ɩɪɟɞɟɥɶɧɵɦ ɤɪɢɜɵɦ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ. 

 
 

Ɋɢɫ. 1. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɥɚɫɫɚ (I, II, III). 
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Ɋɢɫ. 2. Ⱦɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɥɚɫɫɚ (I, II, III). 
 
Ʉɚɬɟɝɨɪɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɚ 2 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɜ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɭɝɨɥɶɧɵɯ ɲɚɯɬ 

Ʉɚɬɟɝɨɪɢɹ 
ɢɫɬɨɱɧɢɤɚ ɩɨ 
ɬɟɩɥɨɜɨɣ 
ɦɨɳɧɨɫɬɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ 

ȼɨɡɦɨɠɧɚɹ 
ɩɥɨɳɚɞɶ 
ɝɨɪɹɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɵɪɚɛɨɬɤɢ ɜ 
ɦɨɦɟɧɬ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɦ2

 

ȼɵɫɲɚɹ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ ɢɥɢ ɟɝɨ ɩɚɪɨɜ ɩɪɢ 
ɩɟɪɟɝɪɟɜɚɧɢɢ ɢɥɢ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɝɢɞɪɨɫɢɫɬɟɦ 
ɜɵɟɦɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɩɟɪɟɞɜɢɠɧɵɯ ɤɪɟɩɟɣ, ɤɨɪɩɭɫɨɜ 
ɦɚɫɥɹɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɭɪɛɨɦɭɮɬ ɢ ɞɪɭɝɨɝɨ 
ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɜɵɲɟ 10 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɦɟɬɚɧɚ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɹɯ 
ɜɫɥɟɞɫɬɜɢɟ ɜɵɝɨɪɚɧɢɹ ɢɥɢ ɜɵɛɪɨɫɚ ɪɚɫɤɚɥɟɧɧɵɯ ɱɚɫɬɟɣ 
ȼɆ ɢɥɢ ɢɫɤɪɨɨɛɪɚɡɨɜɚɧɢɹ ɨɬ ɬɪɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 
ɨɪɝɚɧɨɜ ɜɵɟɦɨɱɧɵɯ, ɩɪɨɯɨɞɱɟɫɤɢɯ ɢ ɛɭɪɨɜɵɯ ɦɚɲɢɧ 

ɬɨ ɠɟ 
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ɋɪɟɞɧɹɹ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɢɡ-ɡɚ ɬɪɟɧɢɹ ɩɪɢ 
ɩɪɨɛɭɤɫɨɜɤɟ ɧɚ ɩɪɢɜɨɞɧɵɯ ɛɚɪɚɛɚɧɚɯ 

ɨɬ 1 ɞɨ 10 

Ʌɨɤɚɥɶɧɨɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɦɟɬɚɧɚ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ 

ɢɥɢ ɨɬ ɬɪɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɜɵɟɦɨɱɧɵɯ, 
ɩɪɨɯɨɞɱɟɫɤɢɯ ɢ ɛɭɪɨɜɵɯ ɦɚɲɢɧ 

ɬɨ ɠɟ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɬɟɩɥɨɜɵɯ 
ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 
ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ ɜ ɝɢɛɤɢɯ ɢ ɛɪɨɧɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɹɯ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɩɪɨɜɨɞɚɯ 

ɬɨ ɠɟ 

ɇɢɡɲɚɹ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɡ-ɡɚ ɬɪɟɧɢɹ 
ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɨɛ ɧɟɢɫɩɪɚɜɧɵɟ ɪɨɥɢɤɢ, ɪɨɥɢɤɨɨɩɨɪɵ 
ɤɨɧɜɟɣɟɪɚ ɢɥɢ ɷɥɟɦɟɧɬɵ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ 

ɞɨ 1 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɬɟɩɥɨɜɵɯ 
ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 
ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ ɝɢɛɤɢɯ ɢ ɛɪɨɧɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɟɣ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɩɪɨɜɨɞɨɜ 

ɬɨ ɠɟ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɪɚɫɩɥɚɜɥɟɧɧɵɯ 
ɤɚɩɟɥɶ ɦɟɬɚɥɥɚ, ɢɫɤɪ, ɪɚɫɤɚɥɟɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɩɪɢ 
ɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ 

ɬɨ ɠɟ 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ 
(ɤɭɪɟɧɢɟ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɪɚɡɜɟɞɟɧɢɟ ɤɨɫɬɪɨɜ, ɩɪɢɦɟɧɟɧɢɟ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ) 

ɞɨ 1 

ȼɵɝɨɪɚɧɢɟ ɢɥɢ ɜɵɛɪɨɫ ɪɚɫɤɚɥɟɧɧɵɯ ɱɚɫɬɢɰ ȼɆ ɢɡ-ɡɚ 
ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ ɡɚɠɢɝɚɧɢɹ 
ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ (ɞɟɪɟɜɨ, ɭɝɨɥɶ ɢ ɞɪ.) 

ɞɨ 1 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ 
ɟɝɨ ɬɭɲɟɧɢɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Vɜ = 2 ɦ/ɫ; Ĳ = 80 ɦɢɧ. ȼɢɞ ɨɫɧɨɜɧɵɯ 
ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ: ɝɨɪɸɱɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɝɨɪɸɱɚɹ ɡɚɬɹɠɤɚ ɫ 
ɧɟɝɨɪɸɱɢɦɢ ɫɬɨɣɤɚɦɢ ɢ ɜɟɪɯɧɹɤɚɦɢ (ɫɦɟɲɚɧɧɚɹ ɤɪɟɩɶ). 

Ɋɟɲɟɧɢɟ. ɋ ɭɱɟɬɨɦ ɜɢɞɚ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ – ɝɨɪɸɱɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ 
+ ɝɨɪɸɱɚɹ ɡɚɬɹɠɤɚ ɫ ɧɟɝɨɪɸɱɢɦɢ ɫɬɨɣɤɚɦɢ ɢ ɜɟɪɯɧɹɤɚɦɢ – ɢ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ 2 ɦ/ɫ ɩɨ ɬɚɛɥ. 2 ɤɥɚɫɫɢɮɢɰɢɪɭɟɦ ɩɨɞɡɟɦɧɵɣ ɩɨɠɚɪ ɤɚɤ ɩɨɠɚɪ III ɤɥɚɫɫɚ. 

Ʉɚɬɟɝɨɪɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ – ɧɢɡɲɚɹ (ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 
ɢɡ-ɡɚ ɬɪɟɧɢɹ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɨɛ ɧɟɢɫɩɪɚɜɧɵɟ ɪɨɥɢɤɢ, ɪɨɥɢɤɨɨɩɨɪɵ ɤɨɧɜɟɣɟɪɚ ɢɥɢ 
ɷɥɟɦɟɧɬɵ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ 

ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫ. 1) ɧɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ Ĳ = 80 ɦɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ III ɤɥɚɫɫɚ ɩɨ ɜɵɪɚɛɨɬɤɟ: Vmin з 28 ɦ/ɱ (0,5 ɦ/ɦɢɧ); Vɩɪ = 42 ɦ/ɱ (0,7 
ɦ/ɦɢɧ) (ɪɢɫ. 3) 

ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫ. 2) ɩɪɨɣɞɟɧɧɨɟ ɩɨɠɚɪɨɦ ɪɚɫɫɬɨɹɧɢɟ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ: Lmin = 20,5; ɦ, Lɩɪ = 30 ɦ (ɪɢɫ. 4). 
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Ɋɢɫ. 3. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ III ɤɥɚɫɫɚ, Ĳ = 80 ɦɢɧ. 
 

 
 

Ɋɢɫ. 4. Ⱦɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ III ɤɥɚɫɫɚ, Ĳ = 80 ɦɢɧ. 
ȼɜɢɞɭ ɧɢɡɲɟɣ ɤɚɬɟɝɨɪɢɢ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɞɚɥɶɧɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɟɝɨ ɬɭɲɟɧɢɹ – V = 

28 ɦ/ɱ ɢ L = 20,5 ɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

2. Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ 
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Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɜ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɬɭɲɟɧɢɹ; 
ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɷɬɨɬ ɠɟ ɦɨɦɟɧɬ; 
ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ; 
ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɜɵɪɚɛɨɬɤɟ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ; 
ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ ɧɚ ɝɨɪɟɧɢɟ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ. 
S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2

. 

t – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ, ɦɢɧ. 
Tɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɜɨɡɞɭɯɚ, °ɋ. 
CɈ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɫɜɟɠɟɣ ɫɬɪɭɟ, %. 
C – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɢɫɯɨɞɹɳɟɣ, %. 
P – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ. 
ȼɢɞ ɢ ɤɨɥɢɱɟɫɬɜɨ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ. 
ȼɢɞ ɢ ɦɚɬɟɪɢɚɥ ɤɪɟɩɢ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ɉɪɟɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɠɚɪɚ ɩɨ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ Vɩɪ, ɦ/ɫ: 
 

ɜ
ɩɪ

ɨ

Q
V

q
                                                                            (1) 

ɝɞɟ Qɜ – ɪɚɫɯɨɞ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ: 

ɜ ɜQ S V                                                                           (2) 

ɝɞɟ Vɜ – ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 
S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2

; 

qɨ – ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɫɝɨɪɚɧɢɟ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ ɜɵɪɚɛɨɬɤɢ, 
ɦ3/ɦ: 

1
i

n

o o

i

q q


                                                                        (3) 

qoi
 – ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ ɜɵɝɨɪɚɧɢɹ i-ɝɨ ɜɢɞɚ ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ, ɦ3/ɦ (ɬɚɛɥ. 3, 

4). 

n – ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ (ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, 
ɤɚɛɟɥɶ, ɭɝɨɥɶ, ɞɪɟɜɟɫɢɧɚ).  

 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɠɚɪɧɨɣ ɡɚɝɪɭɡɤɢ ɤɨɧɜɟɣɟɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɞɟɪɟɜɹɧɧɨɣ 
ɡɚɬɹɠɤɨɣ, ɡɚɝɪɭɡɤɨɣ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ, ɤɚɤ ɫɢɥɨɜɵɟ ɤɚɛɟɥɢ, ɦɟɥɤɢɟ 
ɫɤɨɩɥɟɧɢɹ ɭɝɥɹ ɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ, ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. ɍɤɚɡɚɧɧɚɹ ɡɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 5 
ɤɝ ɧɚ 1 ɦ ɜɵɪɚɛɨɬɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɟɫɹɬɤɚɦɢ ɢ ɫɨɬɧɹɦɢ ɤɢɥɨɝɪɚɦɦɨɜ ɧɚ 1 ɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɢ ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɢ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɨɛɴɟɦ ɜɨɡɞɭɯɚ qɨ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɥɧɨɝɨ ɜɵɝɨɪɚɧɢɹ 
ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ qɧ, ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɬɚɛɥ. 4. ȿɫɥɢ ɝɨɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨɥɧɨɫɬɶɸ 
ɡɚɤɪɟɩɥɟɧɚ ɞɟɪɟɜɹɧɧɨɣ ɤɪɟɩɶɸ (ɪɚɦɵ ɢ ɡɚɬɹɠɤɢ), ɬɨ ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥ. 4 ɡɧɚɱɟɧɢɹ ɝɨɪɸɱɟɣ 
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ɧɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɜ 2 ɪɚɡɚ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɪɚɦɚɦɢ ɞɨ 0,8 ɦ ɢ ɜ 1,5 ɪɚɡɚ – 

ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 0,8 ɦ. 
 

Ɍɚɛɥɢɰɚ 3 

ɇɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɞɥɹ ɩɨɥɧɨɝɨ ɜɵɝɨɪɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɫɭɦɦɚɪɧɨɣ ɝɨɪɸɱɟɣ ɡɚɝɪɭɡɤɢ** 

Ƚɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ 
Ƚɨɪɸɱɚɹ ɧɚɝɪɭɡɤɚ 

qɧi, ɤɝ/ɦ 

Ɉɛɴɟɦ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ 
ɟɟ ɜɵɝɨɪɚɧɢɹ, qoi, ɦ³/ɦ 

1 ɜɟɬɜɶ* ɥɟɧɬɵ ɪɟɡɢɧɨɬɪɨɫɨɜɨɣ: 
800 ɦɦ 

1000 ɦɦ 

1200 ɦɦ 

 

16-19 

20-24 

24-29 

 

160-190 

200-240 

240-290 

1 ɜɟɬɜɶ ɥɟɧɬɵ ɪɟɡɢɧɨɬɤɚɧɟɜɨɣ: 
800 ɦɦ 

1000 ɦɦ 

1200 ɦɦ 

 

8-16 

10-20 

12-24 

 

80-120 

100-200 

120-240 

Ⱦɟɪɟɜɹɧɧɵɟ ɬɪɚɩɵ 13 50 

Ⱦɟɪɟɜɹɧɧɵɟ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɜɟɣɟɪɚ 2,5 10 

Ʉɚɛɟɥɶ ɝɢɛɤɢɣ ɫɢɥɨɜɨɣ 1 ɲɬ. 2-3 20-25 

ɍɝɨɥɶɧɚɹ ɦɟɥɨɱɶ 5 40 

Ⱦɟɪɟɜɹɧɧɚɹ (ɢɥɢ ɫɦɟɲɚɧɧɚɹ) ɤɪɟɩɶ: 

ɩɪɢ S = 8,9 ɦ²; PɁ = 9,6 ɦ 

ɩɪɢ S = 11,2 ɦ²; PɁ = 10,9 ɦ 

 

211 

240 

 

844 

960 

ɉɪɢɦɟɱɚɧɢɟ. * – ɞɥɹ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɞɜɭɤɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɬ.ɤ. 
ɩɪɢ ɩɨɠɚɪɟ ɨɛɵɱɧɨ ɝɨɪɹɬ ɨɛɟ ɟɟ ɜɟɬɜɢ; ** – ɟɫɥɢ ɮɚɤɬɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɬɚɛɥɢɱɧɵɯ, ɬɨ ɢɫɤɨɦɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɚɟɦ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 4 

Ƚɨɪɸɱɚɹ ɧɚɝɪɭɡɤɚ ɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɩɨɥɧɨɟ ɟɟ ɜɵɝɨɪɚɧɢɟ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɚɪɨɱɧɵɦ 
ɤɪɟɩɥɟɧɢɟɦ ɢ ɞɟɪɟɜɹɧɧɵɦɢ ɡɚɬɹɠɤɚɦɢ 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ S, ɦ2

 

ɉɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ 

ɜɵɪɚɛɨɬɤɢ ɫ ɝɨɪɸɱɟɣ 
ɧɚɝɪɭɡɤɨɣ P*, ɦ 

ɍɞɟɥɶɧɚɹ 
ɝɨɪɸɱɚɹ 

ɧɚɝɪɭɡɤɚ qɧ, ɤɝ/ɦ 

Ɉɛɴɟɦ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ 
ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ 

qɨ, ɦ3/ɦ 

Ɉɞɧɨ- ɢ ɞɜɭɯɪɟɥɶɫɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɫ ɚɪɨɱɧɵɦ ɤɪɟɩɥɟɧɢɟɦ 

5,2 7,9 174 696 

6,0 8,7 192 770 

7,1 8,9 196 785 

8,9 9,4 207 825 

11,2  10,5 231 925 

12,7 11,3 249 995 

13,1 11,6 255 1029 

Ʉɨɧɜɟɣɟɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɫ ɚɪɨɱɧɵɦ ɤɪɟɩɥɟɧɢɟɦ 

7,4 9,2 202 810 

9,3 9,6 211 845 

11,6 10,9 240 960 

ɉɪɢɦɟɱɚɧɢɟ. * – ɱɚɫɬɶ ɩɟɪɢɦɟɬɪɚ ɜɵɪɚɛɨɬɤɢ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 3,3 S  

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ ɜɢɞɚ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 
ɬɚɛɥɢɰɟ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ b (ɦɢɧ) (ɬɚɛɥ. 5). 
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ɉɪɢ ɧɚɥɢɱɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɫɫɬɨɹɧɢɢ, ɩɪɨɣɞɟɧɧɨɦ ɩɨɠɚɪɨɦ ɩɨ ɜɵɪɚɛɨɬɤɟ Lɮ, ɢ ɨ 
ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɨɟ ɨɧɨ ɩɪɨɣɞɟɧɨ ɫ ɧɚɱɚɥɚ ɝɨɪɟɧɢɹ Ĳɮ, ɜɟɥɢɱɢɧɭ ɩɚɪɚɦɟɬɪɚ b (ɦɢɧ) ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

2

2 2

ɩɪ ɮ ɮ

ɮ ɩɪ

V L
b

L V

                                                            (4) 

 

Ɍɚɛɥ. 5 

ɉɚɪɚɦɟɬɪ b, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɦɢɧ 

ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 
ɋɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, ɦ/ɫ 

ɞɨ 1 1-3 ɛɨɥɟɟ 3 

Ʉɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ 12 120-200 200 

Ʉɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɫɨ ɫɦɟɲɚɧɧɨɣ ɤɪɟɩɶɸ 40 40-80 80 

ɋɦɟɲɚɧɧɚɹ ɤɪɟɩɶ 60 60-150 150 

Ⱦɟɪɟɜɹɧɧɚɹ ɤɪɟɩɶ 40 40-80 80 

 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɥɸɛɨɟ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ (ɦ/ɦɢɧ): 
 

2 2
ɩɪV V

b


                                                               (5) 

ɝɞɟ Ĳ – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ, ɦɢɧ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 
b – ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɦɢɧ; 
Vɩɪ – ɩɪɟɞɟɥɶɧɚɹ (ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ) ɫɤɨɪɨɫɬɶ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɩɨ ɜɵɪɚɛɨɬɤɟ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɥɸɛɨɟ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ (ɦ): 
  2 2

ɩ ɩɪL V b b                                                       (6) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ (o
C): 

221ɨɱ ɨ Ɉt t ɋ ɋ                                                        (7) 

ɝɞɟ to – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɫɜɟɠɟɣ ɫɬɪɭɟ, ɨɋ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 
ɋɈ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɫɜɟɠɟɣ ɫɬɪɭɟ, % (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ);  
C – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɧɚ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ, % (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ).  

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɤ ɫɬɟɧɤɚɦ ɜɵɪɚɛɨɬɤɢ, ɤɤɚɥ/(ɦ2·ɱ·ɨɋ): 
 

4,42 3,54 ɜV                                                              (8) 

ɝɞɟ: Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ) 
 

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɤɝ/ɱ: 
 

3600ɦ ɜ ɜQ V S                                                             (9) 
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ɝɞɟ ρɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ (ρɜ = 1,293 ɤɝ/ɦ3
);  

Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 
S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2

 (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ). 
 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 
ɨɬ ɧɟɝɨ (ɫɨɩɪɹɠɟɧɢɟ ɤɨɧɜɟɣɟɪɧɨɝɨ ɲɬɪɟɤɚ ɫ ɥɚɜɨɣ): 

 

  ɦ p

P L

Q C

L o ɨɱ ɨt t t t ɟ
                                                       (10) 

ɝɞɟ tɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɫɜɟɠɟɣ ɫɬɪɭɟ, ɨɋ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ);  
tɨɱ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, ɨɋ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɤ ɫɬɟɧɤɚɦ ɜɵɪɚɛɨɬɤɢ, ɤɤɚɥ/(ɦ2· ɱ 

·ºɋ); 
 

o ɩL L L                                                                       (11) 

ɝɞɟ: Lɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɞɨ ɫɟɱɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɦ; 

Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɦɨɦɟɧɬ ɪɚɫɱɟɬɚ; 
P – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 
Qɦ – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɤɝ/ɱ; 
Cp – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ (ɋɪ = 0,24 ɤɤɚɥ / (ɤɝ·˚ɋ)); 
e – ɩɨɫɬɨɹɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ (ɟ = 2,71). 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɦ2). ɉɪɢ ɝɨɪɟɧɢɢ ɢ ɞɟɪɟɜɹɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɢ ɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɝɨɪɟɧɢɹ ɪɚɜɧɚ: 

  12Ƚ ɩ ɁS L Ɋ ȼ                                                          (12) 

ɝɞɟ Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɦɨɦɟɧɬ ɪɚɫɱɟɬɚ; 
B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ; 
PɁ – ɩɟɪɢɦɟɬɪ ɡɚɬɹɝɢɜɚɟɦɨɣ ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ 

(ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 3). ȼ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɦɟɬɚɥɥɨɤɪɟɩɢ ɫ ɩɨɥɧɨɣ 
ɩɟɪɟɬɹɠɤɨɣ ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɨɣ, ɩɨɷɬɨɦɭ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ PɁ ɩɪɢ 
ɞɟɪɟɜɹɧɧɵɯ ɫɬɨɣɤɚɯ ɢ ɜɟɪɯɧɹɤɟ ɫ ɡɚɬɹɠɤɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɨɣ, ɟɫɥɢ ɞɟɪɟɜɹɧɧɵɟ 
ɬɨɥɶɤɨ ɫɬɨɣɤɢ ɩɪɢɧɢɦɚɟɦ 0,75·PɁ, ɟɫɥɢ ɜɫɟ ɞɟɪɟɜɹɧɧɨɟ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɤ ɪɚɫɱɟɬɭ ɜɟɥɢɱɢɧɭ 
2·PɁ. 

 

ɉɪɢɦɟɪ. Ɉɰɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ 
ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ (Ĳɨ, ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ: Vɩɪ, Lɩ, SȽ) ɢ ɪɚɡɜɢɜɲɟɝɨɫɹ (Ĳ1) ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Vɜ = 2 ɦ/ɫ; S= 9 ɦ2

; Ĳɨ = 15 ɦɢɧ; Ĳ1 = 80 ɦɢɧ; tɨ = 25°ɋ; CɈ = 

21%; C= 4,4%; Lɨ = 100 ɦ; P = 11,4 ɦ; Q = 1080 ɦ3/ɦɢɧ. ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɜɵɪɚɛɨɬɤɟ: ɪɟɡɢɧɨɬɤɚɧɟɜɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɲɢɪɢɧɨɣ ȼ1 = 1000 ɦɦ), ɭɝɨɥɶ (ɄɅ+ɍ); b = 120 

ɦɢɧ (ɄɅ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ, ɬɚɛɥ. 4). ɋɯɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ (ɪɢɫ. 5): 2–
Ɇ–ɇ–ɜ–ɜɬ (ɫɦ. ɩɨɹɫɧɟɧɢɹ ɜ ɩɪɢɥ. 1, ɬɚɛɥ. 1). 
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Ɋɟɲɟɧɢɟ:  

1. Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɭɸ ɝɨɪɸɱɭɸ ɡɚɝɪɭɡɤɭ ɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ ɟɟ 
ɜɵɝɨɪɚɧɢɹ (ɞɥɹ 2 ɤɨɧɜɟɣɟɪɧɵɯ ɜɟɬɜɟɣ) (ɮ. 3): 

1

2 200 40 440
i

n

o o

i

q q


      ɦ3/ɦ 

2. ɋ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ Vɜ = 2 ɦ/ɫ ɢ ɜɢɞɚ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ 
ɦɚɬɟɪɢɚɥɨɜ (ɄɅ+ɍ) ɩɨ ɬɚɛɥ. 4 ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ b = 120 ɦɢɧ. 

3. Ɋɚɫɯɨɞ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ (ɮ. 2): 
9 2 18ɜ ɜ ɜQ S V      ɦ3/ɫ (1080 ɦ3/ɦɢɧ) 

4. ɉɪɟɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɠɚɪɚ ɩɨ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ (ɮ. 1): 
18

0,04
440

ɜ
ɩɪ

ɨ

Q
V

q
    ɦ/ɫ (2,4 ɦ/ɦɢɧ) 

ɇɚɱɚɥɶɧɚɹ ɫɬɚɞɢɹ ɪɚɡɜɢɬɢɹ (t = 20 ɦɢɧ)μ 
5. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ (ɮ. 5): 

2 2 2 2

20
2,4 0,4

20 120
ɩɪV V

b


       ɦ/ɦɢɧ 

6. Ⱦɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ (ɮ. 6):    2 2 2 22,4 20 120 120 4,1ɩ ɩɪL V b b          ɦ 

7. ɉɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (2 ɜɟɬɜɟɣ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ) (ɮ. 12):    12 4,1 2 1 8,2Ƚ ɩS L ȼ        ɦ2
 

Ɋɚɡɜɢɜɲɢɣɫɹ ɤ 80 ɦɢɧμ 
8. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ (ɮ. 5): 

2 2 2 2

80
2,4 1,3

80 120
ɩɪV V

b


       ɦ/ɦɢɧ 

9. Ⱦɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ (ɮ. 6):    2 2 2 22,4 80 120 120 58,1ɩ ɩɪL V b b          ɦ 

10. Ɉɩɪɟɞɟɥɹɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ (ɮ.10): 
221 25 221 21 4,4 931ɨɱ ɨ Ɉt t ɋ ɋ          

ɨɋ 

11. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɤ ɫɬɟɧɤɚɦ ɜɵɪɚɛɨɬɤɢ (ɮ. 8): 
4,42 3,54 4,42 3,54 2 11,5ɜV         ɤɤɚɥ/(ɦ2·ɱ·ɨɋ) 

12. Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ (ɮ. 9): 
3600 3600 2 9 1,293 83786,4ɦ ɜ ɜQ V S           ɤɝ/ɱ 

13. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɫɨɩɪɹɠɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɝɨ ɲɬɪɟɤɚ ɫ ɥɚɜɨɣ ɜ 150 ɦ 
ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ (ɮ. 1-110):  

150 58,1 91,9o ɩL L L      ɦ 

    11,511,4 91,9

83786,4 0,2425 931 25 2,71 523ɦ p

P L

Q C

L o ɨɱ ɨT T T Ɍ ɟ
               ɨɋ 

14. ɉɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (2 ɜɟɬɜɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ) (ɮ. 12):    12 58,1 2 1 116,2Ƚ ɩS L ȼ        ɦ2
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Ɋɢɫ. 5. ɉɚɪɚɦɟɬɪɵ ɪɚɡɜɢɬɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ 
ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ 6-ɣ ɸɠɧɨɣ ɥɚɜɵ ɩɥɚɫɬɚ k5 (Ɇ 1:5000) ɧɚ t = 80 ɦɢɧ. 

 

ɉɪɢɥɨɠɟɧɢɟ 

 

Ɍɚɛɥɢɰɚ 1 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɯɟɦ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɨɜ 

Ɉɫɧɨɜɧɨɟ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɟ 

ɞɟɥɟɧɢɟ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɩɪɢɡɧɚɤ ȼɚɪɢɚɧɬɵ ɩɪɢɡɧɚɤɚ 
ɍɫɥɨɜɧɵɟ 

ɨɛɨɡɧɚɱɟɧɢɹ 

Ɍɢɩ 
ɋɬɟɩɟɧɶ ɨɛɨɫɨɛɥɟɧɧɨɫɬɢ ɪɚɡɛɚɜɥɟɧɢɹ 
ɜɪɟɞɧɨɫɬɟɣ ɩɨ ɢɫɬɨɱɧɢɤɚɦ ɩɨɫɬɭɩɥɟɧɢɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ 1 

ɱɚɫɬɢɱɧɨɟ 2 

ɩɨɥɧɨɟ 3 

ɉɨɞɬɢɩ 
ɇɚɩɪɚɜɥɟɧɢɟ ɜɵɞɚɱɢ ɢɫɯɨɞɹɳɟɣ ɢɡ ɥɚɜɵ 
ɫɬɪɭɢ ɜɨɡɞɭɯɚ 

ɧɚ ɜɵɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ 

ȼ 

ɧɚ ɦɚɫɫɢɜ ɭɝɥɹ Ɇ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ Ʉ 

Ʉɥɚɫɫ 
Ɂɚɜɢɫɢɦɨɟ ɢɥɢ ɧɟɡɚɜɢɫɢɦɨɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɨɱɢɫɬɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɧɟɡɚɜɢɫɢɦɨɟ ɇ 

ɡɚɜɢɫɢɦɨɟ Ɂ 

ɉɨɞɤɥɚɫɫ 
ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɩɨ 
ɨɱɢɫɬɧɨɦɭ ɡɚɛɨɸ 

ɜɨɫɯɨɞɹɳɟɟ ɜ 

ɧɢɫɯɨɞɹɳɟɟ ɧ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɝ 

ȼɢɞ 
ȼɡɚɢɦɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɟɠɟɣ ɢ 
ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɣ 

ɜɨɡɜɪɚɬɧɨɬɨɱɧɨɟ ɜɬ 

ɩɪɹɦɨɬɨɱɧɨɟ ɩɬ 
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ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɫɩɥɨɲɧɵɦɢ 
ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ 

 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɞɟɲɟɜɵɦ ɫɪɟɞɫɬɜɨɦ ɬɭɲɟɧɢɹ ɪɭɞɧɢɱɧɵɯ ɩɨɠɚɪɨɜ 
ɹɜɥɹɟɬɫɹ ɜɨɞɚ. Ɉɧɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɝɨɪɹɳɟɟ ɬɟɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ ɨɯɥɚɠɞɚɸɳɟɟ ɢ ɤɚɤ 
ɢɡɨɥɢɪɭɸɳɟɟ ɨɬ ɜɨɡɞɭɯɚ ɫɪɟɞɫɬɜɨ. ɐɟɧɧɵɦ ɤɚɱɟɫɬɜɨɦ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɟɟ ɜɵɫɨɤɚɹ 
ɬɟɩɥɨɟɦɤɨɫɬɶ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɬɧɢɦɚɬɶ ɨɬ ɝɨɪɹɳɟɝɨ ɬɟɥɚ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ. 

Ɍɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ ɪɚɜɧɚ 1 ɤɤɚɥ/ɤɝ·ɨɋ; ɞɥɹ ɧɚɝɪɟɜɚɧɢɹ 1 ɥ ɜɨɞɵ ɫ ɧɚɱɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 20 ɞɨ 100°ɋ ɬɪɟɛɭɟɬɫɹ (ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜ ɷɬɨɦ 
ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬвЩ ɩɨɫɬɨɹɧɧɨɣ) 80 ɤɤɚɥ. Ⱦɥɹ ɩɪɟɜɪɚɳɟɧɢɹ 1 ɥ ɜɨɞɵ ɩɪɢ 100°ɋ ɜ ɩɚɪ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 100°ɋ ɧɟɨɛɯɨɞɢɦɨ ɢɡɪɚɫɯɨɞɨɜɚɬɶ. 539 ɤɤɚɥ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɩɨɥɧɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɵ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ, 1 ɥ ɜɨɞɵ ɫɩɨɫɨɛɟɧ ɩɨɝɥɨɬɢɬɶ 619 
ɤɤɚɥ ɬɟɩɥɚ. ȼɨɞɚ ɧɟ ɬɨɥɶɤɨ ɞɟɣɫɬɜɭɟɬ ɨɯɥɚɠɞɚɸɳɢɦ ɨɛɪɚɡɨɦ ɧɚ ɝɨɪɹɳɟɟ ɬɟɥɨ, ɧɨ ɢ 
ɢɡɨɥɢɪɭɟɬ ɟɝɨ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ: ɨɛɪɚɡɭɸɳɢɣɫɹ ɢɡ ɜɨɞɵ ɩɚɪ ɨɬɬɟɫɧɹɟɬ ɜɨɡɞɭɯ ɨɬ 
ɝɨɪɹɳɟɝɨ ɬɟɥɚ. ɉɪɢ ɩɨɥɧɨɦ ɢɫɩɚɪɟɧɢɢ ɢɡ ɤɚɠɞɨɝɨ ɥɢɬɪɚ ɜɨɞɵ ɨɛɪɚɡɭɟɬɫɹ 1700 ɥ ɩɚɪɚ. 

ȼɨɞɚ ɞɥɹ ɬɭɲɟɧɢɹ ɪɭɞɧɢɱɧɵɯ ɩɨɠɚɪɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɜɢɞɟ ɤɨɦɩɚɤɬɧɨɣ 
ɫɬɪɭɢ, ɩɨɞɚɜɚɟɦɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɢɥɢ ɜ ɪɚɫɩɵɥɟɧɧɨɦ ɜɢɞɟ, ɢɥɢ, ɧɚɤɨɧɟɰ, ɜ ɜɢɞɟ ɫɬɪɭɢ ɩɚɪɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɞɟɣɫɬɜɢɟ ɜɨɞɵ ɧɚ ɝɨɪɹɳɟɟ ɬɟɥɨ ɭɫɢɥɢɜɚɟɬɫɹ 
ɛɥɚɝɨɞɚɪɹ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɷɮɮɟɤɬɭ: ɛɥɚɝɨɞɚɪɹ ɭɞɚɪɭ ɫɬɪɭɢ ɝɨɪɹɳɢɟ ɱɚɫɬɢɰɵ ɞɪɨɛɹɬɫɹ, ɢ 
ɫɬɪɭɹ ɝɥɭɛɨɤɨ ɩɪɨɧɢɤɚɟɬ ɜ ɝɨɪɹɳɟɟ ɬɟɥɨ. B ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ ɢ ɪɭɞɧɢɤɚɯ ɞɥɹ ɭɫɢɥɟɧɢɹ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɹɧɨɣ ɫɬɪɭɢ ɢɫɩɨɥɶɡɭɸɬ ɝɢɞɪɨɦɨɧɢɬɨɪɵ ɫ ɧɚɫɨɫɚɦɢ, 
ɪɚɡɜɢɜɚɸɳɢɦɢ ɞɚɜɥɟɧɢɟ ɞɨ 10 ɚɬ. 

ɉɪɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɢ ɢɥɢ ɪɚɫɩɵɥɟɧɢɢ ɨɛɪɚɡɭɟɬɫɹ ɫɪɚɡɭ ɛɨɥɶɲɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɜɨɞɵ ɫ ɝɨɪɹɳɢɦ ɬɟɥɨɦ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɥɢɪɭɸɳɟɝɨ ɫɥɨɹ. ȼ ɪɚɫɩɵɥɟɧɧɨɦ ɜɢɞɟ ɜɨɞɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɬɭɲɟɧɢɹ 
ɤɚɤ ɬɜɟɪɞɵɯ, ɬɚɤ ɢ ɠɢɞɤɢɯ ɝɨɪɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ 
ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ. ȼ ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɹɧɵɯ ɡɚɜɟɫ, ɨɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɝɧɹ ɜ 
ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ȼɨɞɚ ɜ ɜɢɞɟ ɫɬɪɭɣ ɩɚɪɚ, ɩɨɞɚɜɚɟɦɵɯ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ ɜ ɛɨɥɶɲɢб ɤɨɥɢɱɟɫɬɜɚɯ, ɜ 
ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɧɟɮɬɹɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɟɮɬɹɧɵɯ ɮɨɧɬɚɧɨɜ. 

Ɋɚɫɬɜɨɪɟɧɢɟ ɜ ɜɨɞɟ ɧɟɤɨɬɨɪɵɯ ɫɨɥɟɣ ɩɨɜɵɲɚɟɬ ɟɟ ɨɯɥɚɠɞɚɸɳɢɟ ɢ ɢɡɨɥɢɪɭɸɳɢɟ 
ɫɜɨɣɫɬɜɚ. Ɋɚɫɬɜɨɪɵ ɫɨɥɟɣ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɟɦɤɨɫɬɶɸ ɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱɢɫɬɨɣ ɜɨɞɨɣ; ɤɪɨɦɟ ɬɨɝɨ, ɪɚɡɥɨɠɟɧɢɟ ɫɨɥɟɣ ɩɪɢ 
ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɝɥɨɳɟɧɢɟɦ ɬɟɩɥɚ. ɉɪɢ ɬɭɲɟɧɢɢ ɝɨɪɹɳɢɯ 
ɜɟɳɟɫɬɜ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ ɩɨɜɟɪɯɧɨɫɬɶ ɷɬɢɯ ɜɟɳɟɫɬɜ ɩɨɤɪɵɜɚɟɬɫɹ ɤɨɪɤɨɣ ɫɨɥɢ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɞɨɫɬɭɩɭ ɤɢɫɥɨɪɨɞɚ. Ɉɛɪɚɡɭɸɳɚɹɫɹ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɭɝɥɟɤɢɫɥɵɯ ɫɨɥɟɣ 
ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɬɚɤɠɟ ɨɬɬɟɫɧɹɟɬ ɜɨɡɞɭɯ ɨɬ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɝɨɪɹɳɢɦ ɬɟɥɨɦ. ɗɬɢ 
ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ ɩɨɡɜɨɥɹɸɬ ɢɯ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɬɭɲɟɧɢɹ ɝɥɭɛɨɤɢɯ ɩɨɠɚɪɨɜ ɪɚɡɪɵɯɥɟɧɧɵɯ 
ɦɚɫɫ, ɧɚɩɪɢɦɟɪ ɝɨɪɹɳɢɯ ɨɬɜɚɥɨɜ ɩɨɪɨɞɵ ɫ ɩɪɢɦɟɫɶɸ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ (ɭɝɥɹ, ɭɝɥɢɫɬɨɝɨ 
ɫɥɚɧɰɚ). ȼ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɨɤ, ɭɫɢɥɢɜɚɸɳɢɯ ɨɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɜɨɞɵ, ɩɪɢɦɟɧɹɸɬɫɹ: 
ɞɜɭɭɝɥɟɤɢɫɥɵɣ ɧɚɬɪɢɣ NКHCO3, ɯɥɨɪɢɫɬɵɣ ɧɚɬɪɢɣ (ɩɨɜɚɪɟɧɧɚɹ ɫɨɥɶ) NКCХ, ɭɝɥɟɤɢɫɥɵɣ 
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ɧɚɬɪɢɣ (ɫɨɞɚ) NК2CO3, ɯɥɨɪɢɫɬɵɣ ɚɦɦɨɧɢɣ (ɧɚɲɚɬɵɪɶ) Nɇ4CХ, ɫɟɪɧɨɤɢɫɥɵɣ ɧɚɬɪɢɣ 
(ɝɥɚɭɛɟɪɨɜɚ ɫɨɥɶ) NК2SɈ4, ɫɟɪɧɨɤɢɫɥɵɣ ɦɚɝɧɢɣ MРSO4, ɯɥɨɪɢɫɬɵɣ ɤɚɥɶɰɢɣ CКCХ2, 

ɭɝɥɟɤɢɫɥɵɣ ɤɚɥɢɣ (ɩɨɬɚɲ) K2CO3. Ⱦɨɛɚɜɥɟɧɢɟ ɤ ɞɜɭɭɝɥɟɤɢɫɥɨɝɨ ɧɚɬɪɢɹ ɦɨɠɟɬ ɭɫɢɥɢɬɶ ɫɟ 
ɨɯɥɚɠɞɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 30 ɤɤɚɥ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɤɚɱɟɫɬɜɚ, ɜɨɞɚ ɧɟ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ 
ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

– ɜɨɞɭ ɨɩɚɫɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɬɭɲɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɪɨɜɨɞɨɜ ɩɨɞ ɬɨɤɨɦ, ɬɚɤ ɤɚɤ 

ɫɬɪɭɹ ɜɨɞɵ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɚɤɬɧɚɹ, ɹɜɥɹɟɬɫɹ ɩɪɨɜɨɞɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɞɵ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɬɜɨɪɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɥɟɣ, ɜɨ ɦɧɨɝɨ ɪɚɡ 
ɦɟɧɶɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɟɫɧɨɣ ɜɨɞɵ. ɉɪɢɜɨɞɢɦɨɫɬɶ ɦɨɪɫɤɨɣ ɜɨɞɵ, ɧɚɩɪɢɦɟɪ, ɜ ɫɬɨ ɪɚɡ 
ɜɵɲɟ ɩɪɨɜɨɞɢɦɨɫɬɢ ɞɨɠɞɟɜɨɣ ɜɨɞɵ. 

– ɩɪɢ ɬɭɲɟɧɢɢ ɝɨɪɹɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1000° ɢ ɜɵɲɟ ɩɪɨɢɫɯɨɞɢɬ 
ɞɢɫɫɨɰɢɚɰɢɹ ɜɨɞɵ – ɪɚɡɥɨɠɟɧɢɟ ɟɟ ɧɚ ɜɨɞɨɪɨɞ ɢ ɤɢɫɥɨɪɨɞ; ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ ɝɪɟɦɭɱɚɹ ɫɦɟɫɶ 
ɦɨɠɟɬ ɞɚɜɚɬɶ ɜɡɪɵɜɵ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɢɥɵ. 

– ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɶɲɢɯ 
ɤɨɥɢɱɟɫɬɜ ɩɚɪɚ ɨɩɚɫɧɨ, ɬɚɤ ɤɚɤ ɩɪɢ ɛɵɫɬɪɨɦ ɡɚɩɨɥɧɟɧɢɢ ɜɵɪɚɛɨɬɨɤ ɩɚɪ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɬɹɠɟɥɵɟ ɨɠɨɝɢ ɥɸɞɟɣ. 

– ɜɨɞɚ ɜ ɜɢɞɟ ɤɨɦɩɚɤɬɧɨɣ ɫɬɪɭɢ (ɬ. ɟ. ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ) 
ɧɟɩɪɢɝɨɞɧɚ ɞɥɹ ɬɭɲɟɧɢɹ ɝɨɪɹɳɢɯ ɠɢɞɤɨɫɬɟɣ: ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɟɝɨ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɨɧɚ ɧɟ 
ɨɫɬɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɜɵɡɵɜɚɟɦɨɟ ɫɬɪɭɟɣ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɝɨɪɹɳɟɣ ɠɢɞɤɨɫɬɢ 
ɫɨɞɟɣɫɬɜɭɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɨɝɧɹ. 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɲɚɯɬɵ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɧɚɪɭɠɧɵɯ ɫɟɬɟɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɪɨɦɩɥɨɳɚɞɤɟ, ɜɧɭɬɪɟɧɧɢɯ ɫɟɬɟɣ ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɫɟɬɢ 
ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

ɉɨɞɚɱɚ ɜɨɞɵ ɜ ɲɚɯɬɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɩɨ ɞɜɭɦ ɫɚɦɨɬɟɱɧɵɦ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦ – ɪɚɛɨɱɟɦɭ ɢ ɪɟɡɟɪɜɧɨɦɭ, ɞɥɹ ɜɧɨɜɶ ɫɬɪɨɹɳɢɯɫɹ (ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ) ɲɚɯɬ – 

ɩɪɨɥɨɠɟɧɧɵɦ ɩɨ ɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɢɥɢ ɧɚɤɥɨɧɧɵɦ ɜɵɪɚɛɨɬɤɚɦ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɨɞɨɨɬɥɢɜɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ɉɨɞɚɱɚ ɜɨɞɵ ɧɚ 
ɤɚɠɞɵɣ ɪɚɛɨɱɢɣ ɝɨɪɢɡɨɧɬ, ɜɫɤɪɵɜɚɟɦɵɣ ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɣ ɜɵɪɚɛɨɬɤɨɣ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɞɜɭɦ ɩɪɨɥɨɠɟɧɧɵɦ ɜ ɪɚɡɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɥɶɰɨɜɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚ ɪɚɛɨɱɟɦ ɝɨɪɢɡɨɧɬɟ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɭɫɩɟɲɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ ɪɭɞɧɢɱɧɵɯ 
ɩɨɠɚɪɨɜ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɨɛɢɥɶɧɨɝɨ ɪɚɫɯɨɞɨɜɚɧɢɹ. Ʉ ɦɟɫɬɭ ɩɨɠɚɪɚ ɜɨɞɚ ɦɨɠɟɬ 
ɩɨɞɚɜɚɬɶɫɹ ɨɞɧɢɦ ɢɡ ɬɪɟɯ ɫɩɨɫɨɛɨɜ: 

ɚ) ɩɨ ɲɚɯɬɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢɥɢ ɩɨ ɜɪɟɦɟɧɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɣ ɞɥɹ ɷɬɨɣ ɰɟɥɢ 
ɫɟɬɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ; 

ɛ) ɩɪɢ ɩɨɦɨɳɢ ɩɨɠɚɪɧɨɝɨ ɧɚɫɨɫɚ ɞɚɥɶɧɟɝɨ ɞɟɣɫɬɜɢɹ; 
ɜ) ɩɭɬɟɦ ɞɨɫɬɚɜɤɢ ɜɚɝɨɧɟɬɤɚɦɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɫɨɫɚ ɛɥɢɠɧɟɝɨ ɞɟɣɫɬɜɢɹ. 
Ɉɛɢɥɢɟ ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ ɨɝɧɹ ɢ ɤɚɱɟɫɬɜɨ ɜɨɞɹɧɨɣ ɫɬɪɭɢ (ɤɨɦɩɚɤɬɧɨɫɬɶ ɫɬɪɭɢ ɢɥɢ 

ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɵɥɟɧɢɹ, ɞɚɥɶɧɨɛɨɣɧɨɫɬɶ) ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɚɜɢɫɹɬ: 
ɚ) ɨɬ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɞɚ; 
ɛ) ɨɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɦɨɳɧɨɫɬɢ ɧɚɫɨɫɚ; 
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ɜ) ɨɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɜɵɤɢɞɧɵɯ ɪɭɤɚɜɨɜ ɢ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɭ 
ɫɩɪɵɫɤɚ ɫɬɜɨɥɚ. 

Ⱦɨɫɬɚɬɨɱɧɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɢ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɲɚɯɬ ɢ ɪɭɞɧɢɤɨɜ ɫɚɦɢɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ. Ɋɚɫɱɟɬ ɲɚɯɬɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɵɱɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɢɥɢ ɜ ɫɜɹɡɢ ɫ ɪɚɫɱɟɬɨɦ ɪɭɞɧɢɱɧɨɝɨ ɜɨɞɨɨɬɥɢɜɚ, ɦɟɬɨɞɚɦɢ, ɚɧɚɥɨɝɢɱɧɵɦɢ ɪɚɫɱɟɬɭ 
ɤɨɦɦɭɧɚɥɶɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɲɚɯɬɧɨɣ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɜɵɫɨɤɢɯ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɯ ɞɚɜɥɟɧɢɣ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɝɥɭɛɨɤɢɯ ɝɨɪɢɡɨɧɬɚɯ, ɩɪɢ ɩɨɞɚɱɟ ɜɨɞɵ ɫ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ. Ɉɛɵɱɧɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɧɚɛɠɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɜɨɞɨɩɪɨɜɨɞɨɜ ɜɨɞɨɣ ɢɡ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ ɜɵɲɟɥɟɠɚɳɢɯ ɝɨɪɢɡɨɧɬɚɯ, ɧɨ ɧɟ ɜɵɲɟ 50-75 ɦ ɧɚɞ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɶɸ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɫɬɚɧɞɚɪɬɧɚɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɚɪɦɚɬɭɪɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɞɨ 10 ɚɬ (100 ɦ ɜɨɞ. ɫɬ.). 

ȼ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɨɥɶɲɢɧɫɬɜɨ ɤɪɭɩɧɵɯ ɲɚɯɬ ɨɛɨɪɭɞɨɜɚɧɨ ɢ ɩɪɨɞɨɥɠɚɟɬ 
ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɩɨɞɡɟɦɧɵɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɜɨɞɨɩɪɨɜɨɞɚɦɢ, ɨɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɟɬ ɦɧɨɝɢɯ ɫɨɬɟɧ ɤɢɥɨɦɟɬɪɨɜ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɞɨɟɦɨɜ (ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ), ɚ ɬɚɤɠɟ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɨɪɹɞɤɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤɚɦɢ 
ȼȽɋɑ. ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ, ɱɬɨɛɵ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ 
ɜɨɞɨɩɪɨɜɨɞɟ ɢɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɣ ɜɨɡɞɭɯɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜ ɤɨɧɟɱɧɨɦ ɩɭɧɤɬɟ ɛɵɥɨ ɧɟ 
ɦɟɧɶɲɟ 4 ɚɬ. 

ɋɟɬɶ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɭɱɚɫɬɤɨɜɵɯ ɥɢɧɢɣ. Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɥɢɧɢɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɢ ɧɚɤɥɨɧɧɵɯ ɫɬɜɨɥɚɯ, ɫɤɜɚɠɢɧɚɯ, ɲɬɨɥɶɧɹɯ, ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɚɯ, ɝɥɚɜɧɵɯ ɝɪɭɩɩɨɜɵɯ 
ɨɬɤɚɬɨɱɧɵɯ ɲɬɪɟɤɚɯ ɢ ɤɜɟɪɲɥɚɝɚɯ, ɭɤɥɨɧɚɯ ɢ ɛɪɟɦɫɛɟɪɝɚɯ. ɍɱɚɫɬɤɨɜɵɟ ɥɢɧɢɢ 
ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɬɜɨɥɚɦ, ɭɤɥɨɧɚɦ, ɛɪɟɦɫɛɟɪɝɚɦ ɢ ɯɨɞɤɚɦ ɩɪɢ ɧɢɯ (ɤɪɨɦɟ 
ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɥɨɠɟɧɵ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ), ɩɨ 
ɨɬɤɚɬɨɱɧɵɦ (ɫɛɨɪɧɵɦ), ɤɨɧɜɟɣɟɪɧɵɦ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ (ɛɨɪɬɨɜɵɦ) ɢ ɹɪɭɫɧɵɦ 
(ɩɪɨɦɟɠɭɬɨɱɧɵɦ) ɲɬɪɟɤɚɦ. 

ɉɚɪɚɦɟɬɪɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɩɨ ɫɬɜɨɥɭ ɢ ɜɵɪɚɛɨɬɤɚɦ 
ɨɤɨɥɨɫɬɜɨɥɶɧɨɝɨ ɞɜɨɪɚ ɤ ɤɜɟɪɲɥɚɝɭ ɞɨ ɬɨɱɤɢ ɪɚɡɜɟɬɜɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɝɥɚɜɧɵɟ 
ɜɵɪɚɛɨɬɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɤɚɬɤɚ ɭɝɥɹ ɫ ɨɛɨɢɯ ɤɪɵɥɶɟɜ ɲɚɯɬɵ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ 
ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɞɥɹ ɩɪɟɝɪɚɠɞɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ, ɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɬɭɲɟɧɢɟ 
ɩɨɠɚɪɚ ɰɟɥɶɧɨɣ ɫɬɪɭɟɣ ɢɡ ɨɞɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɫ ɞɢɚɦɟɬɪɨɦ ɧɚɫɚɞɤɢ 19 ɦɦ (ɪɚɫɯɨɞ ɜɨɞɵ 
ɧɚ ɨɞɢɧ ɫɬɜɨɥ – 0,0083 ɦ3/ɫ (30 ɦ3/ɱ) ɢ ɧɚ ɩɨɥɨɜɢɧɭ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɲɚɯɬɵ. 

ɉɚɪɚɦɟɬɪɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɩɨ ɤɨɪɟɧɧɵɦ ɢ ɝɪɭɩɩɨɜɵɦ 
ɨɬɤɚɬɨɱɧɵɦ ɲɬɪɟɤɚɦ, ɭɤɥɨɧɚɦ ɢ ɛɪɟɦɫɛɟɪɝɚɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨ ɫɭɦɦɚɪɧɨɦɭ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɦɭ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɢ ɧɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɰɟɥɶɧɨɣ ɫɬɪɭɟɣ ɢɡ ɨɞɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ (ɛɟɡ ɭɱɟɬɚ 
ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ). ɉɪɢ ɷɬɨɦ ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ, 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɫɱɟɬɚ, ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,022 ɦ3/ɫ (80 ɦ3/ɱ). 
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ɉɚɪɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜɨɝɨ ɩɨɠɚɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨ ɪɚɫɯɨɞɭ 
ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɦɭ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɵɯ ɜɨɞɹɧɵɯ ɡɚɜɟɫ, ɩɪɢɱɟɦ ɷɬɨɬ ɪɚɫɯɨɞ ɞɨɥɠɟɧ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,014 ɦ3/ɫ (50 ɦ3/ɱ). 

Ⱦɥɹ ɜɵɪɚɛɨɬɨɤ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ, ɩɚɪɚɦɟɬɪɵ ɩɨɠɚɪɧɨ-

ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɧɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɰɟɥɶɧɨɣ ɫɬɪɭɟɣ ɢɡ ɨɞɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɫ ɞɢɚɦɟɬɪɨɦ 
ɧɚɫɚɞɤɢ 19 ɦɦ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ (ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,028 ɦ3/ɫ (100 ɦ3/ɱ). 

ɇɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɟɝɨɪɸɱɟɣ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɣ ɤɪɟɩɶɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 50 ɦ3/ɱ, 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɞɟɪɟɜɹɧɧɨɣ ɤɪɟɩɶɸ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ 
ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 
ɫɬɜɨɥɟ, ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 12-15 Ɇɉɚ (120-150 ɤɝɫ/ɫɦ2). ȼ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɪɨɥɨɠɟɧɧɨɦ ɩɨ 
ɜɵɪɚɛɨɬɤɚɦ ɨɤɨɥɨɫɬɜɨɥɶɧɨɝɨ ɞɜɨɪɚ, ɤɜɟɪɲɥɚɝɚɦ, ɝɥɚɜɧɵɦ ɢ ɝɪɭɩɩɨɜɵɦ ɨɬɤɚɬɨɱɧɵɦ 
ɲɬɪɟɤɚɦ, ɭɤɥɨɧɚɦ ɢ ɛɪɟɦɫɛɟɪɝɚɦ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɞɨɩɭɫɤɚɟɬɫɹ ɞɨ 3,0 Ɇɉɚ (30 ɤɝɫ/ɫɦ2) ɩɪɢ 
ɭɫɥɨɜɢɢ ɟɝɨ ɫɧɢɠɟɧɢɹ (ɩɨɜɵɲɟɧɢɹ) ɜ ɦɟɫɬɚɯ ɨɬɛɨɪɚ (ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ) ɞɨ 
ɧɨɪɦɢɪɭɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɩɨɞɡɟɦɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 0,6-1,5 Ɇɉɚ (6-15 ɤɝɫ/ɫɦ2

) 

ɉɪɢ ɝɥɭɛɢɧɚɯ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɚɜɥɟɧɢɣ ɫɜɵɲɟ 1,5 Ɇɉɚ (15 
ɤɝɫ/ɫɦ2), ɢ ɨɬɫɭɬɫɬɜɢɢ ɫɪɟɞɫɬɜ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɬɨɱɤɚɯ ɨɬɛɨɪɚ ɜɨɞɵ, ɚ ɩɪɢ ɞɚɜɥɟɧɢɹɯ 
ɫɜɵɲɟ 3,0 Ɇɉɚ (30 ɤɝɫ/ɫɦ2) ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɩɨɞɚɱɢ ɜɨɞɵ ɫ ɨɞɧɨɤɪɚɬɧɵɦ, 
ɞɜɭɤɪɚɬɧɵɦ ɢ ɬ.ɞ. ɪɟɞɭɰɢɪɨɜɚɧɢɟɦ ɞɚɜɥɟɧɢɹ. Ɋɟɞɭɤɰɢɨɧɧɵɣ ɭɡɟɥ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɜɯɨɞɧɨɣ ɡɚɞɜɢɠɤɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɞɭɤɬɨɪɚ (ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ 
ɊɄȽȾ) ɢ ɜɵɯɨɞɧɨɝɨ ɡɚɩɨɪɧɨɝɨ ɜɟɧɬɢɥɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɤɚɠɞɨɝɨ 
ɪɟɞɭɤɬɨɪɚ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɜɨɫɫɬɚɸɳɢɯ ɜɵɪɚɛɨɬɤɚɯ 
ɛɪɟɦɫɛɟɪɝɨɜɨɣ ɱɚɫɬɢ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɨɨɪɭɠɟɧɢɟ ɩɨɜɵɫɢɬɟɥɶɧɵɯ 
ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ. 

ɉɨ ɬɪɟɛɭɟɦɨɦɭ ɪɚɫɯɨɞɭ ɨɩɪɟɞɟɥɹɸɬ ɜɧɭɬɪɟɧɧɢɟ ɞɢɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɪɟɞɭɤɰɢɨɧɧɵɦɢ ɭɡɥɚɦɢ ɢɥɢ ɧɚɫɨɫɧɵɦɢ ɫɬɚɧɰɢɹɦɢ. ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɫɱɟɬɚ 
ɧɚ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɢɚɦɟɬɪɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 
150 ɦɦ, ɚ ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɞɥɹ ɲɚɯɬ ɤɪɭɬɨɝɨ ɩɚɞɟɧɢɹ 
(ɤɪɨɦɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɨɜ) – ɧɟ ɦɟɧɟɟ 100 ɦɦ. 

ɉɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɛɨɪɭɞɭɟɬɫɹ ɩɨɠɚɪɧɵɦɢ ɤɪɚɧɚɦɢ ɫ 
ɨɞɧɨɬɢɩɧɵɦɢ ɩɨɠɚɪɧɵɦɢ ɝɚɣɤɚɦɢ ɫ ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 70 ɦɦ (ɝɚɣɤɢ Ȼɨɝɞɚɧɨɜɚ). 

ɉɨɠɚɪɧɵɟ ɤɪɚɧɵ ɪɚɡɦɟɳɚɸɬ: ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ – ɱɟɪɟɡ 50 ɦ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɤɨɧɜɟɣɟɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦ ɨɬ ɧɟɟ; ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 10 ɦ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɤɚɦɟɪ ɫ ɝɨɪɸɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ; ɭ ɤɚɠɞɨɝɨ ɯɨɞɤɚ ɜ ɫɤɥɚɞ 
ɜɡɪɵɜɱɚɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦ. 

Ɋɹɞɨɦ ɫ ɩɨɠɚɪɧɵɦɢ ɤɪɚɧɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɹɳɢɤɢ, ɜ ɤɨɬɨɪɵɯ 
ɯɪɚɧɹɬɫɹ ɫɬɜɨɥ ɫɨ ɫɩɪɵɫɤɨɦ ɞɢɚɦɟɬɪɨɦ 19 ɦɦ ɢ ɩɨɠɚɪɧɵɣ ɪɭɤɚɜ ɞɥɢɧɨɣ 20 ɦ. 

ɉɨɠɚɪɧɵɟ ɤɪɚɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɠɟ ɭ ɩɟɪɟɫɟɱɟɧɢɣ ɢ ɨɬɜɟɬɜɥɟɧɢɣ ɩɨɞɡɟɦɧɵɯ 
ɜɵɪɚɛɨɬɨɤ; ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɧɟ ɢɦɟɸɳɢɯ ɩɟɪɟɫɟɱɟɧɢɣ ɢ ɨɬɜɟɬɜɥɟɧɢɣ – ɱɟɪɟɡ 
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200 ɦ; ɜ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɧɟ ɢɦɟɸɳɢɯ ɩɟɪɟɫɟɱɟɧɢɣ ɢ ɨɬɜɟɬɜɥɟɧɢɣ – ɱɟɪɟɡ 100 ɦ; ɜ 
ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɚɯ, ɝɞɟ ɧɟɬ ɤɚɦɟɪ, – ɱɟɪɟɡ 100 ɦ; ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɫɬɜɨɥɚ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɫɥɟɩɨɝɨ) ɭ ɫɨɩɪɹɠɟɧɢɹ ɟɝɨ ɫ ɨɤɨɥɨɫɬɜɨɥɶɧɵɦ ɞɜɨɪɨɦ (ɧɚ ɩɪɢɟɦɧɨɣ ɩɥɨɳɚɞɤɟ); ɭ 
ɩɨɝɪɭɡɨɱɧɵɯ ɩɭɧɤɬɨɜ ɥɚɜ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ ɜɨɡɞɭɯɚ ɢ ɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ (ɛɨɪɬɨɜɨɦ) 
ɲɬɪɟɤɟ (ɯɨɞɤɟ) ɧɟ ɞɚɥɟɟ 20 ɦ ɨɬ ɜɵɯɨɞɚ ɢɡ ɨɱɢɫɬɧɨɣ ɜɵɪɚɛɨɬɤɢ; ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɩɪɨɟɤɬɧɨɣ ɞɥɢɧɨɣ 500 ɢ ɛɨɥɟɟ ɦɟɬɪɨɜ – ɱɟɪɟɡ 50 ɦ, ɩɪɢ ɦɟɧɶɲɟɣ ɞɥɢɧɟ – ɱɟɪɟɡ 100 ɦ, ɚ 
ɬɚɤɠɟ ɜ ɭɫɬɶɟ ɢ ɧɚ ɤɨɧɰɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɭ ɡɚɛɨɹ. 

ɍɫɬɚɧɨɜɤɚ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ ɧɚ ɩɨɞɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɚɯ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

Ʉɨɧɰɵ ɭɱɚɫɬɤɨɜɵɯ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɨɬɫɬɨɹɬɶ ɨɬ ɡɚɛɨɟɜ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɨɱɢɫɬɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 40 ɦ, ɚ ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ ɜ ɤɨɧɰɟ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɫɬɶɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɞɜɭɦɹ ɪɭɤɚɜɚɦɢ 
ɞɥɢɧɨɣ ɩɨ 20 ɦ ɢ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ. 

ɇɚ ɜɫɟɯ ɨɬɜɟɬɜɥɟɧɢɹɯ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 400 ɦ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɞɜɢɠɤɢ ɬɢɩɚ «Ʌɭɞɥɨ». ɉɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɤɪɚɲɢɜɚɟɬɫɹ 
ɞɥɹ ɨɩɨɡɧɚɧɢɹ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ ɢɥɢ ɜ ɜɢɞɟ ɩɨɥɨɫɵ ɢɥɢ ɤɨɥɟɰ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɉɬɤɥɸɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɞɢɪɟɤɬɨɪɚ ɲɚɯɬɵ, ɨ ɱɟɦ ɫɬɚɜɢɬɫɹ ɜ ɢɡɜɟɫɬɧɨɫɬɶ 
ɝɨɪɧɵɣ ɞɢɫɩɟɬɱɟɪ. 

 

1. Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɩɥɨɲɧɵɦɢ ɫɬɪɭɹɦɢ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɧɵɦɢ 
ɫɬɜɨɥɚɦɢ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɷɬɨɦɭ ɠɟ ɬɪɭɛɨɩɪɨɜɨɞɭ ɢ ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶμ 

ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 
ɩɥɨɳɚɞɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ; 
ɞɥɢɧɭ ɡɚɯɨɞɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ; 
ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ; 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ, ɦ³/ɱ. 
Ρu – ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ, Ɇɉɚ (ɤɝ·ɫ/ɫɦ²). 
d – ɞɢɚɦɟɬɪ ɧɚɫɚɞɤɚ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ, ɦɦ. 
S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ². 
B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. ɉɨ ɬɚɛɥ. 1. ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ Ⱥɧ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ n ɩɪɢ 
ɧɨɪɦɚɬɢɜɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɧɚɫɚɞɤɢ ɫɬɜɨɥɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɛɥɢɡɤɢɦ ɩɨ 
ɡɧɚɱɟɧɢɸ ɮɚɤɬɢɱɟɫɤɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ. 

 

 

 



 

 

75 

75 

Ɍɚɛɥɢɰɚ 1 

Ɋɚɫɯɨɞ ɜɨɞɵ ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ Ⱥɧ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ n ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɞɚɜɥɟɧɢɢ ɜ 
ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɜɨɥɨɜ 

n 

Ɋɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɞɢɚɦɟɬɪɟ ɧɚɫɚɞɤɚ 

19 ɦɦ 22 ɦɦ 

Аɧ, ɥ/ɫ Аɧ, ɦ³/ɱ Аɧ, ɥ/ɫ Аɧ, ɦ³/ɱ 

1 7,0 25,2 8,8 31,6 

2 14,0 50,4 17,6 63,2 

3 21,0 75,6 26,4 94,8 

 

2. Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ Iɧ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɢ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ tɜ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ S ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɪɟɩɢ ɷɬɢ 
ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɬɚɛɥ. 2. 

 

Ɍɚɛɥɢɰɚ 2 

ɇɟɨɛɯɨɞɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ Iɧ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɧɟɨɛɯɨɞɢɦɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ tɜ 

S, ɦ² Iɧ 
tɜ, ɦɢɧ ɥ/(ɦ²·ɫ) ɦ3/(ɦ²·М) 

9,3 0,144 0,52  29 

11,2 0,138 0,50 31 

12,7 0,133 0,48 33 

13,1 0,131 0,47 33 

 

ɉɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ 

 

Iɧ = 0,2 ɥ/ (ɦ2·М); tɜ = 25ɦɢɧ 

 

ɉɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɪɟɩɢ Iɧ ɢ tɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɬɚɛɥ. 8 ɩ. 2 ɪɚɫɱɟɬɚ. 
3. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ (ɦ²): 
 

ɧ
Ɍ

ɧ

n A
S

I

                                                                        (1) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 
Ⱥɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɨɞɧɢɦ ɫɬɜɨɥɨɦ, ɥ/ɫ ɢɥɢ ɦ³/ɱ; 
Iɧ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/(ɦ²·ɫ) ɢɥɢ ɦ³/(ɦ²·ɫ). 
 

4. Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɡɚɯɨɞɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ ΔLɌ (ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ 
ɜɵɪɚɛɨɬɤɢ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɬɭɲɟɧɢɟ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ) (ɦ). 

ɉɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸμ 
 

12

ɧ
T

ɧ

n A
L

I ȼ
                                                                    (2) 
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ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 
Ⱥɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɨɞɧɢɦ ɫɬɜɨɥɨɦ, ɥ/ɫ ɢɥɢ ɦ³/ɱ; 
Iɧ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/ (ɦ²·ɫ) ɢɥɢ ɦ³/ (ɦ²·ɫ); 
B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ. 
 

ɉɪɢ ɬɭɲɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɪɟɩɢμ 
 

1

ɧ
T

ɧ ɡ

n A
L

I Ɋ ȼ
                                                                  (3) 

ɝɞɟ Ɋɡ – ɩɟɪɢɦɟɬɪ ɡɚɬɹɝɢɜɚɟɦɨɣ ɞɟɪɟɜɨɦ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɢɥɢ ɢɡ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɉɊ3). 

n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ. 
Ⱥɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɨɞɧɢɦ ɫɬɜɨɥɨɦ, ɥ/ɫ ɢɥɢ ɦ³/ɱ; 
Iɧ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/ (ɦ2·ɫ) ɢɥɢ ɦ3/ (ɦ²·ɫ); 
B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ). 
 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ΔLɌ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɫɬɪɭɢ ɩɪɢ 
ɧɨɪɦɚɬɢɜɧɨɦ ɞɚɜɥɟɧɢɢ (ɪɚɜɧɨɟ 12 ɦ), ɬɨ ɤ ɪɚɫɱɟɬɭ ɩɪɢɧɢɦɚɟɬɫɹ ΔLɌ = 12 ɦ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɩɥɨɲɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸμ 
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                                                                  (4) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 
Ⱥɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɨɞɧɢɦ ɫɬɜɨɥɨɦ, ɥ/ɫ ɢɥɢ ɦ³/ɱ; 
Iɧ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/(ɦ2·ɫ) ɢɥɢ ɦ3/(ɦ2·ɫ); 
B1 – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ; 
tɜ – ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ, ɦɢɧ. 
 

ɉɪɢ ɬɭɲɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɪɟɩɢμ 
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                                                                  (5) 

ɝɞɟ Ɋɡ – ɩɟɪɢɦɟɬɪ ɡɚɬɹɝɢɜɚɟɦɨɣ ɞɟɪɟɜɨɦ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɢɥɢ ɢɡ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɉɊ3); 

n – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ; 
Ⱥɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɨɞɧɢɦ ɫɬɜɨɥɨɦ, ɥ/ɫ ɢɥɢ ɦ³/ɱ; 
Iɧ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/(ɦ2·ɫ) ɢɥɢ ɦ3/ (ɦ2·ɫ); 
tɜ – ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ, ɦɢɧ. 
 

6. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɞɥɹ ɨɞɧɨɣ ɡɚɯɨɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
ɧɨɪɦɚɬɢɜɧɨɦɭ ɜɪɟɦɟɧɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ tɜ (ɩ. 2 ɪɚɫɱɟɬɚ), ɚ ɩɪɢ 
ɬɭɲɟɧɢɢ ɜɫɟɣ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɜɧɚ ɫɭɦɦɟ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɧɚ ɜɫɟ ɡɚɯɨɞɤɢ: 
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ɝɞɟ SɌ – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ, ɦ2
; 

SȽ – ɩɥɨɳɚɞɶ ɜɫɟɣ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ2
 (ɩ. 10 ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ); 

tɜ – ɧɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɦɢɧ. 
 

ɉɪɢɦɟɪ. Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɤɨɧɜɟɣɟɪɧɨɦ ɭɤɥɨɧɟ ɫɩɥɨɲɧɵɦɢ 
ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: Q1 = 105 ɦ3/ɱ; Ρu = 0,7 Ɇɉɚ (7 ɤɝ·ɫ/ɫɦ²); n = 2; 

dɫ = 19 ɦɦ; S = 9 ɦ2
; Vɜ = 2 ɦ/ɫ; Ĳ = 60 ɦɢɧ. ȼɵɪɚɛɨɬɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɪɟɡɢɧɨɬɪɨɫɨɜɨɣ ɥɟɧɬɨɣ 

ɲɢɪɢɧɨɣ B1 = 1 ɦ ɢ ɡɚɤɪɟɩɥɟɧɚ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. 
Ɋɟɲɟɧɢɟ 

1. ɉɨ ɬɚɛɥ. 2 ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ Ⱥɧ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ n ɩɪɢ 
ɧɨɪɦɚɬɢɜɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: n = 2; Ⱥɧ = 14 ɥ/ɫ (50,4 ɦ3/ɱ). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɧɚɫɚɞɤɢ ɫɬɜɨɥɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ 
ɜɟɥɢɱɢɧɵ ɮɚɤɬɢɱɟɫɤɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ (50,4 ɦ3/ɱ < 105 
ɦ3/ɱ). 

2. ɇɟɨɛɯɨɞɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ Iɧ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɩɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ 
ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ: Iɧ = 0,2 ɥ/(ɦ²·ɫ); tɜ = 25 ɦɢɧ. 

3. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ (ɮ. 1): 
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4. Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɡɚɯɨɞɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɬɭɲɟɧɢɹ ΔLɌ ɩɪɢ ɬɭɲɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ 
ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ (ɮ. 2): 
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Ɍ.ɤ. ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ΔLɌ = 70 ɦ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɫɬɪɭɢ 
ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɞɚɜɥɟɧɢɢ (ɪɚɜɧɨɟ 12 ɦ), ɬɨ ɤ ɪɚɫɱɟɬɭ ɩɪɢɧɢɦɚɟɬɫɹ ΔLɌ = 12 ɦ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɩɥɨɲɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ ɩɪɢ ɬɭɲɟɧɢɢ 
ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ (ɮ. 4): 
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6. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɩɨ ɜɵɪɚɛɨɬɤɟ ɫ 2 
ɜɟɬɜɹɦɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ (ɉɊ3.2, ɩ. 3): 
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Ɍɨɝɞɚ ɡɚ Ĳ = 60 ɦɢɧ ɩɨɠɚɪɨɦ ɛɭɞɟɬ ɩɪɨɣɞɟɧɨ: 
2,7 60 162ɩ ɩɪL V       ɦ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɲɢɪɢɧɟ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ 1 ɦ, ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 2 
ɜɟɬɜɟɣ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɫɨɫɬɚɜɢɬ 162 ɦ2

. 
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7. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɪɢ ɬɭɲɟɧɢɢ ɜɫɟɣ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
(ɮ. 6): 
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2. Ɋɚɫɱɟɬ ɪɭɤɚɜɧɵɯ ɥɢɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɨɜ 

ɉɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɭɸ ɫɟɬɶ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɯɬɵ ɞɨ ɬɨɱɟɤ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ 
ɥɢɧɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɢɡɜɟɫɬɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 
ɜɤɥɸɱɟɧɧɨɣ ɜ ɷɬɭ ɫɟɬɶ ɚɪɦɚɬɭɪɵ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɜ ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ 
ɥɢɧɢɢ ɩɨ ɞɜɚ ɢɡɦɟɪɟɧɢɹ: ɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɇɨ ɢ ɧɚɩɨɪɚ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɞɵ (ɨɬɤɪɵɬɨɦ 
ɡɚɩɨɪɧɨɦ ɭɫɬɪɨɣɫɬɜɟ) ɇɡ. ȼ ɲɚɯɬɟ ɷɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɬɜɨɥɚ ɋɆ, 

ɤɨɬɨɪɵɣ ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɞɜɭɦɹ ɧɚɫɚɞɤɚɦɢ d = 22 ɦɦ ɢ d = 28 ɦɦ (ɩɪɢɥ. 2). 
Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɞɥɢɧɭ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɢ 

ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ ɩɪɢ ɬɪɟɯ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦɚɯ ɦɨɧɬɚɠɚ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

S – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ, ɦ (М/ɥ)2
; 

ɇɨ – ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 
ɇɡ – ɧɚɩɨɪ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 
ɇɫ – ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ, ɦ. 
R– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɬɜɨɥɚ ɋɆ; 
 – ɭɝɨɥ ɧɚɤɥɨɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɝɪɚɞ; 
i – ɧɨɦɟɪ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɢɥɢ ɜɟɬɜɢ ɜ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 
L – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ.  
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ȼɧɢɦɚɧɢɟμ ɜ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥɚɯ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɟɥɢɱɢɧɵ ɧɚɩɨɪɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɜɟɥɢɱɢɧɵ ɧɚɩɨɪɚ ɇ ɢ 
ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ Ɋ ɫɨɨɬɧɨɫɹɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ 

 

ɇ =10 ɦ → Ɋ = 0,1 Ɇɉɚ → 1 ɚɬɦ 

 

ȼɟɥɢɱɢɧɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɨɜ S ɢ ɧɚɩɨɪɚ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ ɇɫ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɬɢɜɧɭɸ ɞɥɢɧɭ ɫɬɪɭɢ 12 ɦ ɩɪɢ ɞɢɚɦɟɬɪɟ ɧɚɫɚɞɤɚ ɫɬɜɨɥɚ dɫɬ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥ. 3. 
 

Ɍɚɛɥɢɰɚ 3 

ȼɟɥɢɱɢɧɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɨɜ, ɫ2/ɦ5
 

Ⱦɢɚɦɟɬɪ ɧɚɫɚɞɤɚ dɫɬ, ɦɦ 16 19 22 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ S, ɫ2/ɦ5
 1,26·106 6,68·105

 3,66·105
 

ɇɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ ɇɫ, ɦ 38,0 32,0 28,0 

 
 

Ɍɚɛɥɢɰɚ 4 

ȼɟɥɢɱɢɧɚ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɠɚɪɧɵɯ ɪɭɤɚɜɨɜ Ⱥ, ɫ2/ɦ6
 

dɪɭɤ, ɦɦ 50 66 77 



 

 

79 

79 

Ɍɢɩ ɪɭɤɚɜɚ 

ɥɶɧɹɧɵɟ 1,2·104
 3,85·103

 1,5·103
 

ɩɪɨɪɟɡɢɧɟɧɧɵɟ 6,77·103
 1,72·103

 7,7·102
 

 
ɋɯɟɦɵ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɧɵɯ ɥɢɧɢɣ ɢ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

ɋɯɟɦɚ №1. ɉɨ ɫɯɟɦɟ №1 ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɨɞɢɧɚɪɧɚɹ ɪɭɤɚɜɧɚɹ ɥɢɧɢɹ ɞɥɹ ɪɚɛɨɬɵ 
ɨɞɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ (ɪɢɫ. 1ɚ). 

Ɋɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɧɵ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ (ɦ): 
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                                  (7) 

ɝɞɟ S – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ, ɦ (М/ɥ)2
; 

ɇɨ – ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 
ɇɡ – ɧɚɩɨɪ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɚ, ɦ; 
ɇɫ – ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ, ɦ. 
R– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɬɜɨɥɚ ɋɆ: ɞɥɹ ɧɚɫɚɞɤɚ Н =22 ɦɦ R = 4,06·105

 

ɫ2/ɦ5, ɞɥɹ ɧɚɫɚɞɤɚ Н =28 ɦɦ R = 1,55·105
 ɫ2/ɦ5

; 

 – ɭɝɨɥ ɧɚɤɥɨɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɝɪɚɞ (ɡɧɚɤ «+» ɩɟɪɟɞ sinα ɛɟɪɟɬɫɹ ɩɪɢ ɩɪɨɤɥɚɞɤɟ 
ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɜɜɟɪɯ, ɡɧɚɤ «–» – ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜɧɢɡ); 

 
  

ɚ ɛ ɜ 

Ɋɢɫ. 1. ɋɯɟɦɵ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɧɵɯ ɥɢɧɢ 

 
Ɋɚɫɱɟɬ ɧɚɩɨɪɚ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɫɬɜɨɥɚ (ɦ): 
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ɋɯɟɦɚ №2. ɉɨ ɫɯɟɦɟ №2 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɚɹ ɩɪɨɤɥɚɞɤɚ ɞɨ 3-ɯ ɪɭɤɚɜɧɵɯ 
ɥɢɧɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɛɨɬɚ, ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɨɜ ɧɚ ɤɚɠɞɨɣ ɥɢɧɢɢ (ɪɢɫ. 1ɛ). ɉɪɢ ɷɬɨɦ 
ɭɱɚɫɬɨɤ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɨɬ ɦɟɫɬɚ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɟɬɢ ɲɚɯɬɵ ɞɨ 
ɬɪɨɣɧɢɤɨɜɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɬɢɩɚ ɊɌ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 20 ɦ. 

Ɋɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɧɵ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ (ɦ): 
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              (9) 

ɝɞɟ i – ɧɨɦɟɪ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɢɥɢ ɜɟɬɜɢ ɜ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 
Ɋɚɫɱɟɬ ɧɚɩɨɪɚ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɫɬɜɨɥɚ (ɦ): 
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ɋɯɟɦɚ №3. ɋɯɟɦɚ №3 ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɫɬɜɨɥɚ 
ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɣ ɫɟɬɢ ɲɚɯɬɵ (ɪɢɫ. 
1ɜ). 

Ɋɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɧɵ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ (ɦ): 
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                                                        (11) 

 

Ɋɚɫɱɟɬ ɧɚɩɨɪɚ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɫɬɜɨɥɚ (ɦ): 
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Ɍɚɛɥɢɰɚ 5 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɩɨɪɧɵɯ ɪɭɤɚɜɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɢɩɵ ɪɭɤɚɜɨɜ 

ɩɪɨɪɟɡɢɧɟɧɧɵɟ ɥɶɧɨɞɠɭɬɨɜɵɟ 
(ɥɶɧɹɧɵɟ) 

ɭɫɢɥɟɧɧɵɟ (ɫ ɞɜɭɦɹ 
ɩɪɨɫɧɨɜɤɚɦɢ) 

ɥɶɧɨɞɠɭɬɨɜɵɟ 
(ɥɶɧɹɧɵɟ) 

ɧɨɪɦɚɥɶɧɵɟ (ɫ ɨɞɧɨɣ 
ɩɪɨɫɧɨɜɤɨɣ) 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ, ɦɦ 51; 66; 77 51; 66; 77 51; 66; 77 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɦ) 1,6 (160) 1,5 (150) 1 (100) 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɦ) 2 (200) 2 (200) 1,5 (150) 

 

ɉɪɢɦɟɪ 1. ɉɪɨɥɨɠɢɬɶ ɪɭɤɚɜɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫ ɭɝɥɨɦ 

ɧɚɤɥɨɧɚ 15ɨ
. ɂɡɦɟɪɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɚɜɧɵ: ɇɨ = 150 ɦ; ɇɡ = 100 ɦ.  



 

 

81 

81 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɜɟɞɟɧɨ ɫɬɜɨɥɨɦ ɫɩɟɰɢɚɥɶɧɵɦ ɋɆ ɫ ɞɢɚɦɟɬɪɨɦ ɧɚɫɚɞɤɚ 22 ɦɦ. ȼ 

ɧɚɥɢɱɢɢ ɢɦɟɸɬɫɹ ɪɭɤɚɜɚ ɨɛɵɱɧɵɟ ɩɪɨɪɟɡɢɧɟɧɧɵɟ dɪɭɤ = 66 ɦɦ ɢ ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ dɫɬ = 19 

ɦɦ. 
Ɋɟɲɟɧɢɟ. Ɍɚɤ ɤɚɤ ɢɡɦɟɪɟɧɢɹ ɫɞɟɥɚɧɵ ɫɬɜɨɥɨɦ ɋɆ ɫ d = 22 ɦɦ, ɬɨ R  = 4,06·105

 ɫ2/ɦ5
. 

ɂɡ ɬɚɛɥ. 3-4 ɧɚɯɨɞɢɦ S = 6,68·105
 ɫ2/ɦ5

, Ⱥ = 1,72·103
 ɫ2/ɦ6

 ɢ  ɇɫ = 32 ɦ; sin15
ɨ
 = 0,259. 

Ɍɨɝɞɚ, ɩɨɞɫɬɚɜɥɹɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ ɮ. 7, ɩɨɥɭɱɢɦ:8) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɦɨɠɧɨ 

ɩɪɨɤɥɚɞɵɜɚɬɶ ɪɭɤɚɜɧɭɸ ɥɢɧɢɸ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɛɨɥɟɟ 317 ɦ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ 

ɧɚɩɨɪ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɛɭɞɟɬ ɦɟɧɶɲɟ 32 ɦ ɢ ɞɥɢɧɚ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɜɨɞɹɧɨɣ ɫɬɪɭɢ 

ɬɚɤɠɟ ɛɭɞɟɬ ɦɟɧɶɲɟ 12 ɦ. 
ɉɪɢɦɟɪ 2. ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɪɚ 1 ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɥɨɠɢɬɶ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɪɭɤɚɜɧɵɟ 

ɥɢɧɢɢ ɢ ɩɨɞɤɥɸɱɢɬɶ ɜɬɨɪɨɣ ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ dɫɬ2 = 22 ɦɦ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɚɤɨɣ ɫɯɟɦɵ 

ɞɢɤɬɭɟɬ ɬɪɟɛɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɢɥɢ ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. 
Ɋɟɲɟɧɢɟ. ɂɡ ɬɚɛɥ. 3 ɧɚɯɨɞɢɦ S2 = 3,66·105

 ɫɦ2/ɦ5. Ɍɨɝɞɚ ɩɨ ɮ. 8 ɧɚɯɨɞɢɦ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɞɜɭɯ ɜɟɬɜɟɣ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɤɚɠɞɚɹ 

ɢɡ ɤɨɬɨɪɵɯ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ, ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɧɚ ɢɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 

189 ɦ. 
ɋɪɚɜɧɢɜɚɹ ɩɪɢɦɟɪɵ 1 ɢ 2, ɜɢɞɢɦ, ɱɬɨ ɩɨɬɟɪɢ ɜ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɢ 

ɩɪɨɤɥɚɞɤɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɧɚ ɭɦɟɧɶɲɚɟɬɫɹ. 
ɉɪɢɦɟɪ 3. ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɪɚ 1 ɬɪɟɛɭɟɬɫɹ ɩɪɨɥɨɠɢɬɶ ɥɢɧɢɸ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 

ɫɜɵɲɟ 317 ɦ. ȼ ɧɚɥɢɱɢɢ ɢɦɟɸɬɫɹ, ɩɨɦɢɦɨ ɩɪɨɪɟɡɢɧɟɧɧɵɯ ɪɭɤɚɜɨɜ dɪɭɤ = 66 ɦɦ, ɪɭɤɚɜɚ 

dɪɭɤ = 77 ɦɦ. ɉɨɞɤɥɸɱɚɸɬ ɨɛɟ ɜɟɬɜɢ ɧɚ ɨɞɢɧ ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ dɫɬ = 19 ɦɦ. 
Ɋɟɲɟɧɢɟ. ɂɡ ɬɚɛɥ. 4 ɧɚɯɨɞɢɦ Ⱥ2 = 7,7·102

 ɫ2/ɦ6
. Ɍɨɝɞɚ ɩɨ ɮ. 11 ɩɨɥɭɱɢɦ: 
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 ɦ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɞɜɭɯ ɜɟɬɜɟɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɧɚ ɨɞɧɨɦ 

ɩɨɠɚɪɧɨɦ ɫɬɜɨɥɟ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɧɚ ɟɟ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
ȼ ɩɪɚɤɬɢɤɟ ɜɟɞɟɧɢɹ ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɱɚɫɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɡɚɞɚɧɧɨɣ 

ɞɥɢɧɟ ɥɢɧɢɢ ɧɚɩɨɪ ɜɨɞɵ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɩɪɨɤɥɚɞɤɢ 

ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɜɧɢɡ ɩɨ ɜɵɪɚɛɨɬɤɟ ɫ ɛɨɥɶɲɢɦ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ 

ɧɚɩɨɪ ɩɟɪɟɞ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɪɵɜɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ. 
ɉɪɢɦɟɪ 4. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ ɨɞɧɭ ɜɟɬɜɶ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫ 

ɭɝɥɨɦ ɧɚɤɥɨɧɚ 15
ɨ
 ɜɜɟɪɯ ɨɬ ɬɨɱɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 400 ɦ. ȼ 

ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ ɥɢɧɢɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɨɪɚ ɩɪɨɢɡɜɟɞɟɧɵ ɫɬɜɨɥɨɦ ɋɆ ɫ ɧɚɫɚɞɤɨɦ d = 22 ɦɦ. 
ɉɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɇɨ = 150 ɦ; ɇɡ = 100 ɦ. 

ȼ ɧɚɥɢɱɢɢ ɟɫɬɶ ɪɭɤɚɜɚ ɩɪɨɪɟɡɢɧɟɧɧɵɟ ɨɛɵɱɧɵɟ ɫ dɪɭɤ = 66 ɦɦ ɢ ɫɬɜɨɥ ɩɨɠɚɪɧɵɣ 

dɫɬ = 19 ɦɦ. 
Ɋɟɲɟɧɢɟ. ɂɡ ɬɚɛɥɢɰ 3-4 ɧɚɯɨɞɢɦ: Ⱥ = 1,72·103

 ɫ2/ɦ6
; S = 6,68·105

 ɫ2/ɦ5
; R = 4,06·105

 

ɫ2/ɦ5. Ɍɨɝɞɚ ɩɨ ɮ. 8 ɩɨɥɭɱɚɟɦ: 
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ɉɪɢɦɟɪ 5. ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɪɚ 4 ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɥɨɠɢɬɶ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ 

ɪɭɤɚɜɧɵɟ ɥɢɧɢɢ ɢ ɤɨ ɜɬɨɪɨɣ ɜɟɬɤɟ ɩɨɞɤɥɸɱɢɬɶ ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ dɫɬ = 22 ɦɦ. 
Ɋɟɲɟɧɢɟ. ɂɡ ɬɚɛɥ. 3  ɧɚɯɨɞɢɦ S = 3,66·105

 ɫ2/ɦ5
. ɉɨ ɮ. 10 ɩɨɥɭɱɢɦ: 
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 ɦ 

ɉɪɢɦɟɪ 6. ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɪɚ 4 ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɥɨɠɢɬɶ ɞɜɟ ɩɚɪɚɥɥɟɥɶɧɵɟ 

ɪɭɤɚɜɧɵɟ ɥɢɧɢɢ, ɫɨɟɞɢɧɟɧɧɵɟ ɧɚ ɨɞɧɨɦ ɩɨɠɚɪɧɨɦ ɫɬɜɨɥɟ dɫɬ = 19 ɦɦ. Ⱦɥɹ ɩɪɨɤɥɚɞɤɢ 

ɜɬɨɪɨɣ ɜɟɬɜɢ ɢɦɟɸɬɫɹ ɪɭɤɚɜɚ ɩɪɨɪɟɡɢɧɟɧɧɵɟ dɪɭɤ = 77 ɦɦ. 
Ɋɟɲɟɧɢɟ. ɂɡ ɬɚɛɥ. 4 ɧɚɯɨɞɢɦ Ⱥ2 = 7,7·102

 ɫ2/ɦ5
. ɉɨ ɮ. 12 ɩɨɥɭɱɚɟɦ: 
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 ɦ 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɛɭɞɟɬ ɧɟɞɨɩɭɫɬɢɦɵɣ ɧɚɩɨɪ – 172 ɦ (1,72 
Ɇɉɚ) ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 1,6 Ɇɉɚ (ɬɚɛɥ. 5) – ɢ ɩɨɠɚɪɧɵɟ ɪɭɤɚɜɚ ɦɨɝɭɬ ɩɨɪɜɚɬɶɫɹ. 
ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɤ ɫɯɟɦɟ 1 ɢɥɢ 2. 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ №5 

ɊȺɋɑȿɌ ɉȺɊȺɆȿɌɊɈȼ Ɍɍɒȿɇɂə ɂ ɅɈɄȺɅɂɁȺɐɂɂ ɉɈȾɁȿɆɇɈȽɈ ɉɈɀȺɊȺ 
ɊȺɋɉɕɅȿɇɇɕɆɂ ɋɌɊɍəɆɂ (ȼɈȾəɇȺə ɁȺȼȿɋȺ) 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 
ɪɚɫɵɥɟɧɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ 

 

ȼɨɞɹɧɵɟ ɡɚɜɟɫɵ – ɩɥɨɬɧɚɹ ɡɨɧɚ ɢɡ ɜɨɞɹɧɵɯ ɤɚɩɟɥɶ, ɫɨɡɞɚɜɚɟɦɚɹ ɪɚɫɩɵɥɟɧɢɟɦ ɜɨɞɵ 
ɮɨɪɫɭɧɤɚɦɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɹɦɢ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɧɚ ɩɭɬɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɢɥɢ ɩɥɚɦɟɧɢ ɜɡɪɵɜɚ ɦɟɬɚɧɚ ɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɨɱɚɝɨɜ 
ɝɨɪɟɧɢɹ ɢɥɢ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɢɫɯɨɞɹɳɟɣ ɢɡ ɩɨɠɚɪɧɨɣ ɡɨɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. 

ɇɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ 
ɜɥɢɹɧɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɪɚɡɦɟɪɵ ɤɚɩɟɥɶ (ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɢ 
ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɪɚɡɦɟɪɚɦ), ɢɯ ɧɚɱɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ (ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɢ ɮɭɧɤɰɢɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɫɤɨɪɨɫɬɹɦ), ɨɬɤɥɨɧɟɧɢɟ ɮɨɪɦɵ ɤɚɩɟɥɶ ɨɬ ɫɮɟɪɢɱɟɫɤɨɣ, ɧɚɱɚɥɶɧɚɹ ɭɝɥɨɜɚɹ 
ɞɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɩɨɬɨɤɚ ɤɚɩɟɥɶ, ɧɚɱɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɬɨɝɨ 
ɩɨɬɨɤɚ. Ʉ ɷɬɨɦɭ ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɜɹɡɤɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɤɚɩɥɹɦɢ 
ɜɨɡɞɭɲɧɵɟ ɩɨɬɨɤɢ, ɚ ɬɚɤɠɟ ɜɨɡɞɭɲɧɵɟ ɩɨɬɨɤɢ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɚɩɟɥɶ. Ɉɧɢ 
ɢɦɟɸɬ ɜɟɫɶɦɚ ɫɥɨɠɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɨɤɚɡɵɜɚɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ, ɨɫɨɛɟɧɧɨ ɜ ɟɟ ɩɟɪɢɮɟɪɢɣɧɨɣ ɱɚɫɬɢ, ɝɞɟ ɫɤɨɪɨɫɬɢ ɤɚɩɟɥɶ 
ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɬɨɪɦɨɠɟɧɢɹ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵ. ȿɫɥɢ ɞɨɛɚɜɢɬɶ ɤ ɷɬɨɦɭ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɚɤɠɟ ɢɦɟɟɬ ɦɟɫɬɨ, ɬɨ ɫɥɨɠɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɨɞɹɧɵɯ ɡɚɜɟɫ ɫɬɚɧɨɜɢɬɫɹ ɟɳɟ ɛɨɥɟɟ ɨɱɟɜɢɞɧɨɣ.  

Ɏɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɨɣ ɬɪɚɟɤɬɨɪɢɣ ɨɬɞɟɥɶɧɵɯ 
ɤɚɩɟɥɶ, ɢɡ ɤɨɬɨɪɵɯ ɨɧɚ ɫɨɫɬɨɢɬ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɚɟɤɬɨɪɢɹ ɤɚɠɞɨɣ ɤɚɩɥɢ ɡɚɜɢɫɢɬ ɨɬ ɟɟ 
ɪɚɡɦɟɪɚ, ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɟɟ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɨɬ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ. 
ɉɨɫɤɨɥɶɤɭ ɞɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ ɞɜɢɠɟɧɢɹ ɤɚɩɟɥɶ, ɬɨ ɫɥɟɞɭɟɬ ɝɨɜɨɪɢɬɶ ɨ 
ɟɞɢɧɨɦ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɞɜɭɯɮɚɡɧɨɝɨ ɜɨɡɞɭɲɧɨ-ɤɚɩɟɥɶɧɨɝɨ ɩɨɬɨɤɚ, ɜ ɤɨɬɨɪɨɦ ɤɚɠɞɚɹ 
ɮɚɡɚ ɢɦɟɟɬ ɫɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɚɩɟɥɶ ɢɦɟɟɬ 
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ɫɥɨɠɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɬɪɚɟɤɬɨɪɢɣ ɤɚɩɟɥɶ, ɬɚɤ ɢ ɨɬ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɹ ɢɯ ɫɤɨɪɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɨɬ ɨɛɳɟɝɨ ɦɚɫɫɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɹɧɵɯ ɡɚɜɟɫ ɨɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɚɩɟɥɶ ɹɜɥɹɟɬɫɹ 
ɞɪɨɛɥɟɧɢɟ ɫɩɥɨɲɧɨɝɨ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɪɚɫɩɵɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ 
ɞɪɨɛɥɟɧɢɹ ɢ ɤɨɚɝɭɥɹɰɢɢ ɤɚɩɟɥɶ.  

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɪɭɣ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ ɜ 
ɡɚɳɢɬɧɵɯ ɫɢɫɬɟɦɚɯ, ɹɜɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ, ɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɵɥɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢɡ ɧɚɡɜɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ. ɗɬɨɬ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɢ ɧɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɩɨ ɡɚɬɪɚɬɚɦ ɷɧɟɪɝɢɢ. ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɪɚɫɩɵɥɢɬɟɥɶ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ 
ɩɪɢɨɛɪɟɬɚɟɬ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɤ ɮɨɪɦɟ (ɬɨɧɤɚɹ ɫɬɪɭɹ ɢɥɢ ɩɥɟɧɤɚ), ɤɨɬɨɪɚɹ 
ɫɨɞɟɣɫɬɜɭɟɬ ɪɚɫɩɚɞɭ ɫɩɥɨɲɧɨɣ ɫɬɪɭɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɤɚɩɥɢ. 

ɇɚɱɚɥɶɧɵɣ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɤɚɩɟɥɶ ɪɚɫɩɵɥɟɧɧɨɣ ɫɬɪɭɢ ɡɚɜɢɫɢɬ ɨɬ: 
– ɦɟɬɨɞɚ ɪɚɫɩɵɥɟɧɢɹ; 
– ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
– ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ (ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɨɬɜɟɪɫɬɢɟɦ); 
– ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɠɢɞɤɨɫɬɢ (ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ, ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ). 
ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɨɪɨɫɢɬɟɥɹ ɫɬɪɭɹ ɜɨɞɵ ɢɡ ɫɨɩɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 

ɩɨɩɟɪɟɱɧɨ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɥɚɫɬɢɧɭ ɞɟɮɥɟɤɬɨɪɚ (ɪɨɡɟɬɤɭ) ɢ ɩɨɫɥɟ ɭɞɚɪɚ ɢɡɦɟɧɹɟɬ 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ, ɮɨɪɦɢɪɭɹ ɬɨɧɤɭɸ ɩɥɟɧɤɭ ɜɨɞɵ ɫ ɪɚɞɢɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɞɜɢɠɟɧɢɹ ɨɬ ɰɟɧɬɪɚ ɪɨɡɟɬɤɢ. ȼ ɨɫɧɨɜɭ ɦɨɞɟɥɢ ɩɨɥɨɠɟɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɪɚɫɩɚɞ 
ɫɩɥɨɲɧɨɣ ɫɬɪɭɢ ɧɚ ɤɚɩɥɢ ɩɪɨɢɫɯɨɞɢɬ ɜ 3 ɫɬɚɞɢɢ (ɪɢɫ. 1):  

– ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɥɨɫɤɨɣ ɜɨɞɹɧɨɣ ɩɥɟɧɤɢ;  
– ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɥɧ ɢ ɪɚɫɩɚɞ ɩɥɟɧɤɢ ɧɚ ɞɭɝɨɨɛɪɚɡɧɵɟ ɫɟɝɦɟɧɬɵ;  
– ɪɚɫɩɚɞ ɫɟɝɦɟɧɬɨɜ ɧɚ ɤɚɩɥɢ. 
 

 

Ɋɢɫ. 1. ɋɯɟɦɚ ɪɚɫɩɚɞɚ ɫɬɪɭɢ ɜ ɫɩɪɢɧɤɥɟɪɧɨɦ ɨɪɨɫɢɬɟɥɟ. 
 

Ɏɨɪɦɚ ɤɚɩɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɚɥɚɧɫɨɦ ɤɚɩɢɥɥɹɪɧɵɯ ɢ ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ. Ʉɚɩɢɥɥɹɪɧɵɟ 
ɫɢɥɵ ɫɬɪɟɦɹɬɫɹ ɫɨɯɪɚɧɢɬɶ ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɤɚɩɥɢ. ɇɚɨɛɨɪɨɬ, ɞɟɣɫɬɜɢɟ ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ 
ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɨɧɟɧɢɸ ɮɨɪɦɵ ɤɚɩɟɥɶ ɨɬ ɫɮɟɪɢɱɟɫɤɨɣ. ɉɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɤɚɩɟɥɶ ɹɜɥɹɟɬɫɹ 
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ɫɥɨɠɧɵɦ, ɢ ɟɝɨ ɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ ɫɢɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ, ɜɹɡɤɨɫɬɢ, 
ɢɧɟɪɰɢɢ ɢ ɢɯ ɞɢɧɚɦɢɤɨɣ ɜɨ ɜɪɟɦɟɧɢ. 

ɉɪɢ ɩɨɞɚɱɟ ɪɚɫɩɵɥɟɧɧɨɣ ɫɬɪɭɢ ɫ ɰɟɥɶɸ ɬɟɩɥɨɜɨɝɨ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɢɡɧɚɱɚɥɶɧɨ 
ɯɨɥɨɞɧɵɟ ɤɚɩɥɢ ɜɨɞɵ ɩɨɩɚɞɚɸɬ ɜ ɡɨɧɭ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɯ 
ɧɚɝɪɟɜɭ ɡɚ ɫɱɟɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ, ɚ ɬɚɤɠɟ ɤ ɱɚɫɬɢɱɧɨɦɭ ɢɥɢ ɩɨɥɧɨɦɭ ɢɫɩɚɪɟɧɢɸ. 
ɉɪɢ ɷɬɨɦ ɫɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɟɝɨ ɜɥɚɠɧɨɫɬɶ. ɂɫɩɚɪɟɧɢɟ ɤɚɩɟɥɶ 
ɜɥɢɹɟɬ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɩɵɥɟɧɧɨɣ ɫɬɪɭɢ, ɢɡɦɟɧɹɹ ɮɨɪɦɭ ɬɪɚɟɤɬɨɪɢɢ ɢ 
ɞɚɥɶɧɨɫɬɶ ɩɨɥɟɬɚ ɤɚɩɟɥɶ. 

 

1. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɫɨɡɞɚɜɚɟɦɨɣ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɦ ВВɊ-1 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ (ɧɚɫɚɞɨɤ) ɜ ɨɞɧɨɦ ɷɲɟɥɨɧɟ n; 

ɤɨɥɢɱɟɫɬɜɨ ɷɲɟɥɨɧɨɜ ɜ ɜɵɪɚɛɨɬɤɟ N (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɲɟɥɨɧɚɦɢ 3-5 ɦ); 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ T; 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɞɥɢɧɭ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ȼȼɊ; 
ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 
ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ; 
ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɱɚɥɶɧɵɣ ɧɚɩɨɪ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɞɥɢɧɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ȼȼɊ-1 ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ3/ɱ; 
Qɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ3/ɱ. 
S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɡɚɜɟɫɵ, ɦ3

; 

Vɜ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɦ/ɫ; 
dɨɪ – ɞɢɚɦɟɬɪ ɩɪɨɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɪɨɫɢɬɟɥɹ, ɦɦ (ɞɥɹ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɹ ȼȼɊ-

1, ɍɅɉɉ-2 dɨɪ = 16 ɦɦ); 

Ɋu – ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, Ɇɉɚ. 
L – ɞɥɢɧɚ ɩɪɨɥɨɠɟɧɧɨɣ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, ɦ. 
dɪ – ɞɢɚɦɟɬɪ ɩɨɠɚɪɧɵɯ ɪɭɤɚɜɨɜ, ɦɦ, dp = 66 ɦɦ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫ (n, N, T) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɚɛɥ. 1, ɜ ɤɨɬɨɪɨɣ 
ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɞɥɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ ɩɥɨɳɚɞɶɸ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨ 15 ɦ2
. ɉɪɢ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ ɫɟɱɟɧɢɹ ɪɚɡɛɪɵɡɝɚɧɧɚɹ ɜɨɞɚ ɬɚɤɠɟ 

ɞɨɥɠɧɚ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɬɶ ɜɫɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. ȿɫɥɢ ɪɚɫɱɟɬɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɬɨɝɨ, ɬɨ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɨ 

ɩɨɥɭɱɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼɨɞɹɧɵɟ ɡɚɜɟɫɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɜ 

ɜɵɪɚɛɨɬɤɚɯ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɸɬ ɤɭɩɨɥɚ ɢ ɩɭɫɬɨɬɵ ɡɚ ɤɪɟɩɥɟɧɢɟɦ. 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 0,5 ɞɨ 6 ɦ/ɫ. ɉɪɢ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɦɟɧɟɟ 0,5 ɦ/ɫ ɩɚɪɚɦɟɬɪɵ ɡɚɜɟɫɵ 

ɛɭɞɭɬ ɨɩɪɟɞɟɥɟɧɵ ɫ ɡɚɩɚɫɨɦ, ɬɨ ɟɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɜɟɫɵ ɛɭɞɟɬ ɛɨɥɶɲɟ. ȿɫɥɢ ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɛɨɥɟɟ 6 ɦ/ɫ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɟɟ ɫɧɢɠɟɧɢɸ, ɢɧɚɱɟ ɡɚɜɟɫɚ 

ɛɭɞɟɬ ɧɟɷɮɮɟɤɬɢɜɧɨɣ. 
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Hɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɭɤɚɡɚɧ 
ɜ ɩɪɢɥ. 1. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɚɛɥ. 1 ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
– ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ 1000

ɨɋ; 
– ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢ ɪɚɫɯɨɞɟ – ɧɟ ɧɢɠɟ 0,6 Ɇɉɚ (6 ɤɝ·ɫ/ɫɦ2

); 

– ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɡɚ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 500
ɨɋ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɜ ɲɚɯɬɟ ɩɪɢ ɜɯɨɞɟ ɜ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ ɧɟ ɩɪɟɜɵɲɚɟɬ 

800-1000
ɨɋ. ȿɫɥɢ ɨɧɚ ɛɭɞɟɬ ɧɢɠɟ ɭɤɚɡɚɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɬɨ ɩɚɪɚɦɟɬɪɵ ɡɚɜɟɫɵ ɛɭɞɭɬ 

ɜɵɛɪɚɧɵ ɫ ɡɚɩɚɫɨɦ. Ⱥɧɚɥɨɝɢɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɜɵɲɟ 0,6 Ɇɉɚ (6 ɤɝ·ɫ/ɫɦ2
). 

ȿɫɥɢ ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɨɤɚɠɟɬɫɹ, ɱɬɨ ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɝɚɡɨɜ ɡɚ ɡɚɜɟɫɨɣ ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ 500
ɨɋ, ɬɨ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ ɡɚɜɟɫɵ ɛɭɞɟɬ ɧɢɡɤɨɣ. Ⱦɥɹ ɟɟ ɩɨɜɵɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɪɚɫɯɨɞ ɜɨɞɵ 

ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ 

ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ. ɍɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɧɟɞɨɩɭɫɬɢɦɨ, 
ɬɚɤ ɤɚɤ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɚɞɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɹɦɢ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ. 
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Ɍɚɛɥɢɰɚ 1 

 

ɉɚɪɚɦɟɬɪɵ ɜɨɞɹɧɵɯ ɡɚɜɟɫ 

S, 

ɦ2 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɦ/ɫ 
Q 

ɦ3/ɱ 

(ɦ3/ɫ) 

0,5 1,0 2,0 3,0 4,0 

ɉɚɪɚɦɟɬɪɵ ɜɨɞɹɧɵɯ ɡɚɜɟɫ 

n N T n N T n N T n N T n N T 

8,0 1 2 
26

0 
1 2 

21

0 
1 2 

28

0 
1 2 

34

0 
1 2 

39

0 

30 

8,33·10
-3 

10,

0 
1 2 

29

0 
1 2 

23

0 
1 2 

31

0 
1 2 

37

0 
2 1 

62

0 

12,

0 
1 2 

32

0 
1 2 

25

0 
1 2 

34

0 
1 2 

40

0 
2 1 

65

0 

15,

0 
1 2 

36

0 
1 2 

29

0 
1 2 

37

0 
2 1 

63

0 
2 1 

68

0 

8,0 1 2 
22

0 
1 2 

18

0 
1 2 

24

0 
1 3 

18

0 
1 3 

22

0 

40 

1,11·10
-2 

10,

0 
1 2 

25

0 
1 2 

20

0 
1 3 

16

0 
1 3 

21

0 
2 1 

57

0 

12,

0 
1 3 

17

0 
1 2 

20

0 
1 3 

18

0 
1 3 

24

0 
2 1 

60

0 

15,

0 
1 3 

20

0 
1 2 

25

0 
1 3 

21

0 
2 1 

59

0 
2 1 

64

0 

8,0 1 2 
19

0 
1 2 

16

0 
1 2 

21

0 
1 3 

16

0 
1 3 

20

0 

50 

1,38·10
-2

 

10,

0 
1 2 

22

0 
1 2 

18

0 
1 2 

24

0 
1 3 

18

0 
2 2 

34

0 

12,

0 
1 2 

24

0 
1 2 

20

0 
1 3 

16

0 
1 3 

21

0 
2 2 

37

0 

15,

0 
1 3 

17

0 
1 2 

22

0 
1 3 

18

0 
2 2 

36

0 
2 2 

41

0 

8,0 1 2 
17

0 
1 1 

24

0 
1 2 

19

0 
1 2 

24

0 
1 3 

17

0 

60 

1,67·10
-2

 

10,

0 
1 2 

19

0 
1 2 

16

0 
1 2 

22

0 
1 3 

16

0 
2 2 

31

0 

12,

0 
1 2 

22

0 
1 2 

18

0 
1 2 

24

0 
1 3 

18

0 
2 2 

34

0 

15,

0 
1 2 

25

0 
1 2 

20

0 
1 3 

16

0 
2 2 

33

0 
2 2 

38

0 

8,0 1 2 
15

0 
1 1 

22

0 
1 2 

18

0 
1 2 

22

0 
1 3 

22

0 

70 

1,94·10
-2

 

10,

0 
1 2 

17

0 
1 2 

15

0 
1 2 

20

0 
1 2 

25

0 
2 3 

25

0 

12,

0 
1 2 

20

0 
1 2 

17

0 
1 2 

22

0 
1 3 

16

0 
2 3 

40

0 

15,

0 
1 2 

23

0 
1 2 

18

0 
1 2 

25

0 
2 3 

19

0 
2 3 

44

0 

8,0 1 2 
14

0 
1 1 

20

0 
1 2 

17

0 
1 2 

21

0 
1 2 

24

0 

80 

2,22·10



 

 

88 

88 

10,

0 
1 2 

16

0 
1 1 

23

0 
1 2 

19

0 
1 2 

23

0 
2 3 

17

0 

-2
 

12,

0 
1 2 

18

0 
1 2 

15

0 
1 2 

21

0 
1 3 

15

0 
2 3 

19

0 

15,

0 
1 2 

21

0 
1 2 

17

0 
1 2 

23

0 
2 3 

17

0 
2 3 

22

0 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɚɜɥɢɤɢ ɩɨɠɚɪɧɵɯ ɪɭɤɚɜɨɜ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɧɢɦ 

ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɹ ȼȼɊ-1 ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɛɥ. 2. 
ɉɪɢɦɟɪ. Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɭɫɬɪɚɢɜɚɟɦɨɣ ɜ ɚɜɚɪɢɣɧɨɦ 

ɤɨɧɜɟɣɟɪɧɨɦ ɭɤɥɨɧɟ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɩɪɢ 
ɟɟ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: Q = 60 ɦ3

; S = 9 ɦ2
; Vɜ = 2 ɦ/ɫ; dɨɪ = 16 ɦɦ; Ɋu = 

0,9 Ɇɉɚ; L = 200 ɦ. Ʉɨɧɜɟɣɟɪɧɵɣ ɭɤɥɨɧ ɡɚɤɪɟɩɥɟɧ ɬɪɭɞɧɨɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. 
Ɋɟɲɟɧɢɟ. ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɬɪɭɞɧɨɝɨɪɸɱɟɣ 

ɤɪɟɩɶɸ, ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 50 ɦ3/ɱ (ɩɪɢɥ. 1), ɬ.ɟ. ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɉɈɌ ɜ ɦɟɫɬɟ 
ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ Q = 60 ɦ3/ɱ ɧɟ ɧɢɠɟ ɧɨɪɦɚɬɢɜɧɨɝɨ; 

ɉɨ ɬɚɛɥ. 1 ɧɚɯɨɞɢɦ ɞɥɹ ɭɫɥɨɜɢɣ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ (ɩɪɢɧɹɬɨ ɞɥɹ Q = 60 ɦ3/ɱ; S = 10 ɦ2

; Vɜ = 2 ɦ/ɫ): n = 1; N = 2; Ɍ = 220
ɨɋ. 

ȼɨɞɹɧɭɸ ɡɚɜɟɫɭ ɫ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ 

ɍɅɉɉ-2, ɪɚɫɩɨɥɨɠɢɜ ɩɨ ɨɞɧɨɦɭ ɨɪɨɫɢɬɟɥɸ ɧɚ ɤɪɚɣɧɢɯ ɟɟ ɲɬɭɰɟɪɚɯ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ 

ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ ȼȼɊ-1, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3-5 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɫ ɨɞɧɢɦ 

ɨɪɨɫɢɬɟɥɟɦ ɜ ɤɚɠɞɨɦ. ȼɬɨɪɨɟ ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ ɜ ɨɪɨɫɢɬɟɥɹɯ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɝɥɭɲɟɧɨ. 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɨ ɤɨɥɢɱɟɫɬɜɟ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ 

ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɦɚɧɞɧɵɦ ɩɭɧɤɬɨɦ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɚɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ 

ɩɨɠɚɪɚ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ. 
ɉɨ ɬɚɛɥ. 2 ɩɪɢ ɞɢɧɚɦɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ ɜ ɉɈɌ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ 

Pu = 0,9 Ɇɉɚ ɢ ɞɥɢɧɟ ɩɪɨɥɨɠɟɧɧɨɣ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɞɢɚɦɟɬɪɨɦ 66 ɦɦ L = 200 ɦ ɮɚɤɬɢɱɟɫɤɢɣ 
ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɫɨɫɬɚɜɢɬ Q’ = 36,8 ɦ3/ɱɚɫ, ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ Pu’ = 

0,5 Ɇɉɚ. 
 

Ɍɚɛɥɢɰɚ 2 

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɞɥɢɧɵ 

Ɋu, 

Ɇɉɚ 

Ⱦɥɢɧɚ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ , ɦ 

100 150 200 250 300 350 400 450 500 600 700 800 1000 1200 1400 

Ɏɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɪɭɤɚɜɧɨɣ ɥɢɧɢɢ, 
(ɦ3/ɱɚɫ) 

Ɇɉɚ 

0,4 
27,7 26,0 24,6 23,5 22,4 21,5 20,5 19,9 19,3       

0,3 0,26 0,23 0,21 0,2 0,18 0,16 015 0,14       

0,45 
29,3 27,6 26,5 24,8 23,8 22,7 21,8 21,2 20,4 19,3      

0,345 0,295 0,26 0,23 0,22 0,2 0,18 0,17 0,16 0,14      

0,5 
31,0 29,3 27,5 26,2 25,2 23,9 23,2 22,4 21,6 20,5 19,3     

0,39 0,33 0,29 0,26 0,24 0,22 0,2 0,19 0,18 0,16 0,14     

0,55 
32,1 30,6 26,8 28,0 26,3 25,0 24,3 23,4 22,6 21,4 20,2 19,3    

0,41 0,36 0,31 0,29 0,26 0,25 0,23 0,21 0,19 0,17 0,16 0,14    

0,6 33,3 31,8 30,2 29,8 27,5 26,4 25,4 24,4 23,7 22,4 21,2 20,2 18,5   
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0,43 0,39 0,33 0,32 0,29 0,27 0,25 0,23 0,21 0,19 0,17 0,15 0,13   

0,65 
34,9 33,2 31,4 30,4 28,6 27,5 26,4 25,4 24,7 23,2 22,0 20,5 19,3   

0,435 0,42 0,37 0,35 0,32 0,3 0,27 0,25 0,23 0,21 0,19 0,17 0,14   

0,7 
36,8 34,7 32,6 31,0 29,8 28,7 27,5 26,5 25,7 24,0 22,9 21,8 20,2 18,6  

0,5 0,45 0,4 0,37 0,34 0,32 0,29 0,27 0,25 0,26 0,2 0,18 0,15 0,13  

0,8 
38,8 36,8 34,8 33,2 31,8 30,5 29,3 28,4 27,4 25,1 24,4 23,4 20,4 19,7 18,6 

0,58 0,5 0,45 0,42 0,39 0,36 0,33 0,31 0,29 0,26 0,23 0,21 0,18 0,15 0,13 

0,9 
41,5 28,8 36,8 35,3 33,6 32,5 31,1 28,9 27,5 27,5 25,9 24,6 22,6 21,1 19,8 

0,66 0,58 0,5 0,46 0,43 0,4 0,37 0,35 0,32 0,29 0,26 0,23 0,2 0,18 0,15 

1 
43,2 41,2 39,3 37,0 35,5 33,6 32,4 31,2 30,5 28,8 27,2 25,8 23,9 22,3 20,8 

0,72 0,65 0,58 0,5 0,46 0,43 0,4 0,37 0,34 0,31 0,28 0,25 0,22 0,19 0,17 

ɉɪɢɦɟɱɚɧɢɟ: ɜ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɪɟɡɢɧɟɧɧɵɯ ɪɭɤɚɜɨɜ ɞɢɚɦɟɬɪɨɦ 66 ɦɦ, 
ɞɚɧɧɵɟ ɞɥɹ ɥɶɧɹɧɵɯ ɪɭɤɚɜɨɜ ɢ ɞɥɹ ɪɭɤɚɜɨɜ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɩɪɢɜɟɞɟɧɵ ɜ «ɂɧɫɬɪɭɤɰɢɢ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȼȼɊ-1». 
 

2. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ 
ɱɚɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ (АɋВɉ) 

Ⱥɧɚɥɢɡ ɩɨɠɚɪɨɜ, ɩɪɨɢɫɲɟɞɲɢɯ ɜ ɲɚɯɬɚɯ ɧɚ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɚɯ, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɡɚɝɨɪɚɧɢɟ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɞɜɭɦ ɩɪɢɱɢɧɚɦ:  

ɧɚ ɩɪɢɜɨɞɧɵɯ ɫɬɚɧɰɢɹɯ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɠɚɪɨɜ ɜɨɡɧɢɤɚɟɬ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɧɢɹ (ɩɪɨɛɭɤɫɨɜɤɢ) ɥɟɧɬɵ ɨ ɩɪɢɜɨɞɧɨɣ ɛɚɪɚɛɚɧ;  

ɧɚ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɠɚɪɨɜ ɜɨɡɧɢɤɚɟɬ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɪɟɡɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚɧɢɹ ɡɚɲɬɵɛɨɜɚɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɪɨɥɢɤɚ ɧɚ ɥɢɧɟɣɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɜɟɣɟɪɚ. 

ɋɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: ɩɚɫɫɢɜɧɚɹ ɢ ɚɤɬɢɜɧɚɹ ɡɚɳɢɬɚ. 

Ʉ ɩɚɫɫɢɜɧɨɣ ɡɚɳɢɬɟ ɨɬɧɨɫɹɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɭɞɧɨɫɝɨɪɚɟɦɵɯ (ɬɪɭɞɧɨɝɨɪɸɱɢɯ), 
ɧɟɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɝɨɪɟɧɢɟ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɮɭɬɟɪɨɜɤɢ ɩɪɢɜɨɞɧɵɯ 
ɛɚɪɚɛɚɧɨɜ. Ɉɞɧɚɤɨ ɭɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɤɨɧɜɟɣɟɪɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɝɨɪɸɱɟɟ ɩɨɥɟɡɧɨɟ 
ɢɫɤɨɩɚɟɦɨɟ, ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɛɭɤɫɨɜɤɟ ɩɪɢɜɨɞɧɵɯ ɛɚɪɚɛɚɧɨɜ ɢ ɬɪɟɧɢɢ ɢɯ ɨ ɥɟɧɬɭ ɦɨɠɟɬ 
ɜɨɡɧɢɤɧɭɬɶ ɡɚɝɨɪɚɧɢɟ ɭɝɨɥɶɧɨɣ ɩɵɥɢ, ɚ ɡɚɬɟɦ ɫɚɦɨɣ ɥɟɧɬɵ. ɋ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɡɚɝɨɪɚɧɢɹ ɢɡ-ɡɚ ɩɪɨɛɭɤɫɨɜɤɢ ɤɚɠɞɵɣ ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ ɨɛɨɪɭɞɭɟɬɫɹ ɞɚɬɱɢɤɨɦ ɫɤɨɪɨɫɬɢ, 
ɤɨɬɨɪɵɣ ɨɬɤɥɸɱɚɟɬ ɩɪɢɜɨɞ ɩɪɢ ɫɧɢɠɟɧɢɢ ɫɤɨɪɨɫɬɢ ɥɟɧɬɵ ɧɚ 25 %. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɬɪɨɥɶ 
ɡɚ ɫɤɨɪɨɫɬɶɸ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɧɟɫɬɢ ɤ ɩɚɫɫɢɜɧɨɣ ɡɚɳɢɬɟ.  

ɉɨɞ ɚɤɬɢɜɧɨɣ ɡɚɳɢɬɨɣ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɟɝɨ ɨɫɧɚɳɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɬɭɲɟɧɢɟ ɜɨɡɧɢɤɲɟɝɨ ɩɨɠɚɪɚ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɜɵɛɨɪɚ ɬɢɩɚ ɨɪɨɫɢɬɟɥɹ, ɟɝɨ ɩɨɞɚɱɢ, ɫɬɟɩɟɧɢ ɞɪɨɛɥɟɧɢɹ (ɢɡɦɟɥɶɱɟɧɢɹ) ɢɫɬɟɤɚɸɳɟɣ ɜɨɞɹɧɨɣ 
ɫɬɪɭɢ, ɚ ɬɚɤɠɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ.  

Ⱦɢɫɩɟɪɫɧɨɫɬɶ ɤɚɩɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɪɚɫɩɵɥɟɧɢɹ ɨɪɨɫɢɬɟɥɟɦ ɢɫɯɨɞɹɳɢɯ 
ɜɨɞɹɧɵɯ ɫɬɪɭɣ. ɉɨ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɨɪɨɫɢɬɟɥɢ ɛɵɜɚɸɬ ɤɚɩɟɥɶɧɵɦɢ (ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ 0,4 
ɦɦ), ɪɚɫɩɵɥɢɬɟɥɶɧɵɦɢ (ɞɢɚɦɟɬɪ 0,2-0,4 ɦɦ) ɢ ɦɟɥɤɨɪɚɫɩɵɥɢɬɟɥɶɧɵɦɢ (ɞɢɚɦɟɬɪ ɦɟɧɶɲɟ 0,2 
ɦɦ).  

Ɉɯɥɚɠɞɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɟɥɤɨɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɟɞɢɧɢɰɭ ɦɚɫɫɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɤɪɭɩɧɨɤɚɩɟɥɶɧɵɯ ɜɨɞɹɧɵɯ ɫɬɪɭɣ.  
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Ɉɞɧɚɤɨ ɦɟɥɤɢɟ ɤɚɩɥɢ ɧɟ ɜɫɟɝɞɚ ɩɪɨɧɢɤɚɸɬ ɜ ɨɱɚɝ ɝɨɪɟɧɢɹ, ɩɨɷɬɨɦɭ ɧɟ ɫɦɚɱɢɜɚɸɬ 
ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɧɟ ɨɯɥɚɠɞɚɸɬ ɟɟ ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ ɝɨɪɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɤɚɩɥɢ ɢɫɩɚɪɹɸɬɫɹ, ɧɟ ɞɨɥɟɬɚɹ ɞɨ ɩɥɚɦɟɧɢ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɜɨɞɹɧɨɣ ɤɚɩɥɢ ɹɜɥɹɟɬɫɹ ɞɚɥɶɧɨɫɬɶ ɩɨɥɟɬɚ ɢ ɟɟ ɩɪɨɧɢɤɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɨɱɚɝ ɝɨɪɟɧɢɹ. 
Ⱦɚɥɶɧɨɫɬɶ ɩɨɥɟɬɚ ɤɚɩɟɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ. 
ɉɪɨɧɢɤɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɪɭɢ ɜ ɨɱɚɝ ɝɨɪɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɤɚɩɟɥɶ, ɢɯ ɫɤɨɪɨɫɬɢ. 

ɍɜɟɥɢɱɟɧɢɸ ɩɪɨɧɢɤɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɩɟɥɶ ɪɚɫɩɵɥɟɧɧɨɣ ɫɬɪɭɢ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɰɟɥɟɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɡɨɧɟ 
ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɭɬɟɦ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɢɫɯɨɞɹɳɟɝɨ ɢɡ ɡɨɧɵ 
ɩɨɠɚɪɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɪɨɫɢɬɟɥɢ, ɫɨɡɞɚɸɳɢɟ ɦɟɥɤɨɪɚɫɩɵɥɟɧɧɵɟ ɫɬɪɭɢ ɫ 
ɞɢɚɦɟɬɪɨɦ ɤɚɩɟɥɶ ɞɨ 0,2 ɦɦ ɢ ɦɟɧɟɟ.  

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɚɩɪɢɦɟɪ, ɭɫɬɚɧɨɜɤɚ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ, ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶ ɞɜɟ ɮɭɧɤɰɢɢ:  

– ɢɧɬɟɧɫɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɢɫɯɨɞɹɳɟɝɨ ɢɡ ɡɨɧɵ ɩɨɠɚɪɚ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɞɥɹ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɵ ɨɪɨɫɢɬɟɥɢ, ɫɨɡɞɚɸɳɢɟ ɦɟɥɤɨɪɚɫɩɵɥɟɧɧɵɟ ɫɬɪɭɢ;  

– ɷɮɮɟɤɬɢɜɧɨɟ ɬɭɲɟɧɢɟ ɪɚɡɜɢɬɨɝɨ ɝɨɪɟɧɢɹ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɫ ɦɨɳɧɵɦɢ 
ɜɨɫɯɨɞɹɳɢɦɢ ɩɨɬɨɤɚɦɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɭɫɬɚɧɨɜɤɟ 
ɬɚɤɠɟ ɨɪɨɫɢɬɟɥɢ, ɫɨɡɞɚɸɳɢɟ ɤɚɩɟɥɶɧɵɟ ɜɨɞɹɧɵɟ ɫɬɪɭɢ ɫ ɞɢɚɦɟɬɪɨɦ ɤɚɩɟɥɶ 0,2-0,4 ɦɦ ɢ 
ɛɨɥɟɟ, ɢɦɟɸɳɢɟ ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɧɢɤɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɧɨɫɭ 
ɜɨɫɯɨɞɹɳɢɦɢ ɝɚɡɨɜɵɦɢ ɩɨɬɨɤɚɦɢ, ɢɫɯɨɞɹɳɢɦɢ ɨɬ ɝɨɪɹɳɟɣ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ.  

Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ; 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Lɨɪ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɨɪɨɲɟɧɢɹ Ⱥɋȼɉ; 
qɧ – ɭɞɟɥɶɧɚɹ ɫɭɦɦɚɪɧɚɹ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ; 
Qɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɜɵɪɚɛɨɬɤɟ, ɤȾɠ/ɤɝ; 
kt – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɜɵɪɚɛɨɬɤɢ ɢ 

ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɤȾɠ/(ɦ2·ɫ·ɨɋ); 
Fɫɬ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɨɬɛɨɪɟ 

ɬɟɩɥɨɬɵ, ɦ2
; 

Ɋɜ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ; 
Ĳɜɝ – ɜɪɟɦɹ ɜɵɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ, ɫ; 
VɜɝТ – ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ і-ɝɨ ɜɢɞɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/(ɦ2·ɫ); 
β – ɫɬɟɩɟɧɶ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɜ ɲɚɯɬɧɵɯ ɭɫɥɨɜɢɹɯ; 
dɤ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɜɨɞɵ ɜ ɡɚɜɟɫɟ, ɦɦ; 
Pop – ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɇɉɚ; 
lɮ – ɞɥɢɧɚ ɮɚɤɟɥɚ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ ɨɪɨɫɢɬɟɥɟɦ ɭɫɬɚɧɨɜɤɢ, ɦ; 
hop – ɜɵɫɨɬɚ ɪɚɡɦɟɳɟɧɢɹ ɨɪɨɫɢɬɟɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɌȽɆ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ; 
ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3

; 

θ – ɭɝɨɥ ɪɚɫɩɵɥɟɧɢɹ, ɝɪɚɞ; 
ɋɪɦ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɤȾɠ/ɤɝ·Ʉ; 
ɋɪɠ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ·Ʉ; 
ɋɪɝ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɤȾɠ/(ɤɝ·Ʉ); 
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ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3
; 

ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɦ3
; 

tɜɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, °ɋ; 
tɢɫɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɡɚɜɟɫɟ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, °ɋ; 
Ȧ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ ɤɚɧɚɥɚ (ɫɨɩɥɚ) ɨɪɨɫɢɬɟɥɹ, ɦ2

; 

B – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦ; 
r – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ, ɤȾɠ/ɤɝ; 
 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɢɬɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɥɟɧɬɨɱɧɨɝɨ 
ɤɨɧɜɟɣɟɪɚ ɫ ɩɨɦɨɳɶɸ Ⱥɋȼɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ tɝɤ, °ɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:    0,8 586 26 0,1 0,08

1,31

ɩɪ ɧ ɧ Ƚ ɜ ɫɬ
ɝɤ

t ɫɬ Ƚ

V q Q Q V F
t

k F Q

                       (1) 

ɝɞɟ qɧ – ɭɞɟɥɶɧɚɹ ɫɭɦɦɚɪɧɚɹ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ (ɉɊ3.2, ɬɚɛɥ. 3): 

1
i

n

ɧ ɧ
i

q q


                                                                        (2) 

Qɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɜɵɪɚɛɨɬɤɟ, ɤȾɠ/ɤɝ (ɬɚɛɥ. 1): 

1

1

i i

i

n

ɧ ɧ
i

ɧ n

ɧ
i

Q q

Q

q






                                                                (3) 

kt – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɜɵɪɚɛɨɬɤɢ ɢ 
ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɤȾɠ/(ɦ2·ɫ·ɨɋ):  34,12 10 1,249t ɜk V

                                                   (4) 

Fɫɬ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɨɬɛɨɪɟ 
ɬɟɩɥɨɬɵ, ɦ2

: 

ɫɬ ɜ ɩɪ ɜɝF Ɋ V                                                                        (5) 

Ɋɜ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ; 
Ĳɜɝ – ɜɪɟɦɹ ɜɵɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ, ɫ; 

1

1
i

i

n
ɧ

ɜɝ
i ɜɝ

q

n V



                                                                        (6) 

VɜɝТ – ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ і-ɝɨ ɜɢɞɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/(ɦ2·ɫ) (ɬɚɛɥ. 1); 
QȽ – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ:  

2
op ɧ

Ƚ ɜ
ɜɝ ɝ

L q
Q Q


 
                                                         (7) 

Lɨɪ – ɞɥɢɧɚ ɡɨɧɵ ɨɪɨɲɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɨɣ Ⱥɋȼɉ, ɦ, Lɨɪ = 18 ɦ (ɩɪɢɥ., ɬɚɛɥ. 5); 
β – ɫɬɟɩɟɧɶ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɜ ɲɚɯɬɧɵɯ ɭɫɥɨɜɢɹɯ, β = 

0,8; 
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ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɦ3
, ρɝ = 1,913 

ɤɝ/ɦ3
. 

 

Ɍɚɛɥɢɰɚ 3 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

ȼɢɞ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ 
ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ 
ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ 

ɍɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ 
ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ, 

ɤɝ/(ɦ2·ɫ) 
Ɋɟɡɢɧɚ (ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɤɚɛɟɥɶ) 29000 0,018 

ɍɝɨɥɶ 31000 0,019 

Ⱦɪɟɜɟɫɢɧɚ (ɡɚɬɹɠɤɢ, ɬɪɚɩɵ, ɲɩɚɥɵ ɢ ɬ.ɩ.) 17500 0,019 

 

Ɍɪɟɛɭɟɦɵɣ (ɨɛɳɢɣ) ɪɚɫɯɨɞ ɜɨɞɵ Qɨɛɳ, ɦ3/ɫ, ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɚ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɢ ɧɚ 
ɬɭɲɟɧɢɟ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɌȽɆ), ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ: 

 

ɨɛɳ ɨɯɥ ɬɭɲQ Q Q                                                              (8) 

ɢɥɢ 

ɨɛɳ ɜQ z Q                                                                        (9) 

ɝɞɟ Qɨɯɥ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ, ɦ3/ɫ;  
Qɬɭɲ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɌȽɆ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ; 
z – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɢ ɬɭɲɟɧɢɟ ɌȽɆ, ɦ3/ɫ; 
 

Ɏɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ Ⱥɋȼɉ, ɦ3/ɫ: 
 

ɨɛɳ
op

op

Q
q

N
                                                                       (10) 

ɝɞɟ Nop – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɜ ɭɫɬɚɧɨɜɤɟ. 
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ z, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  4,66

253 2513

ɝ ɜɨɫɩt t
z 

                                                                 (11) 

ɝɞɟ tɝɤ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ, °ɋ; 

χ – ɞɨɥɹ ɜɨɞɵ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ (ɱɚɫɬɶ ɜɨɞɵ ɢɡ 
ɨɛɳɟɝɨ ɟɟ ɪɚɫɯɨɞɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɨɧɭ ɥɨɤɚɥɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɡɧɚɱɟɧɢɹ): 

2

exp k

ɝɤ

a d

t
                                                                 (12) 

ɝɞɟ ɚ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; ɚ = 7695 °ɋ/ɦɦ2
;  

dɤ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɜɨɞɵ ɜ ɡɚɜɟɫɟ, ɦɦ (ɢɥɢ ɩɨ ɬɚɛɥ. 4). 
0,670,129ɤ ɨɪd Ɋ                                                     (13) 

ɝɞɟ Pop – ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɇɉɚ. 
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Ɍɚɛɥɢɰɚ 4 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɋɨɪ, 

Ɇɉɚ 
0,2 0,4 0,6 0,8 1,0 1,2 1,6 2,0 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ dɤ, ɦɦ 0,378 0,238 0,182 0,150 0,129 0,115 0,095 0,081 

 

Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ χ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɤɚɩɟɥɶ dɤ ɢ ɬɟɦɩɟɪɚɬɭɪɵ tɝɤ ɩɨɬɨɤɚ 
ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɩɟɪɟɞ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 5. 

 

Ɍɚɛɥɢɰɚ 5 

Ɂɧɚɱɟɧɢɟ ɞɨɥɢ ɢɫɩɚɪɢɜɲɟɣɫɹ ɜɨɞɵ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
tɝɤ, ºɋ 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ dɤ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬɫɹ Ⱥɋȼɉ, ɦɦ 

0,1 0,2 0,3 0,4 0,5 0,6 

Ɂɧɚɱɟɧɢɹ χ 

ɗɮɮɟɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ȺɋɅɌ ɇɟɷɮɮɟɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ȺɋɅɌ 

400 0,823 0,463 0,177 0,046 0,082 0,001 

600 0,880 0,600 0,315 0,128 0,041 0,010 

800 0,908 0,680 0,420 0,215 0,090 0,031 

1000 0,923 0,735 0,500 0,292 0,146 0,063 

1200 0,938 0,744 0,562 0,358 0,201 0,099 

 

Ɂɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ z, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 1 ɦ3/ɫ ɪɚɫɯɨɞɚ 
ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɢ ɬɭɲɟɧɢɟ ɌȽɆ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 6. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɬɟɦɩɟɪɚɬɭɪɚ tɝɤ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮ. 1. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ tɝɤ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥ. 3-4, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ χ ɢ z ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 
ɢɬɟɪɚɰɢɣ.  

Ɉɛɴɟɦ ɜɨɞɵ, ɩɨɞɚɧɧɨɣ ɧɚ ɥɨɤɚɥɢɡɚɰɢɸ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɞɟɥɢɬɫɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 
ɜɨɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɞɜɢɠɭɳɟɣɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɜɵɪɚɛɨɬɤɢ, ɢ ɜɨɞɵ, ɨɫɟɜɲɟɣ ɧɚ ɫɬɟɧɤɚɯ ɢ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ. ȼɪɟɦɹ ɢɫɩɚɪɟɧɢɹ ɤɚɩɟɥɶ ɜɨɞɵ 
τɢɫɩ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɞɜɢɠɭɳɢɯɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɜɵɪɚɛɨɬɤɢ, ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

 

ɢɫɩ ɩɨɥ 
                                                                                      (14) 

ɝɞɟ τɩɨɥ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɟɬɚ ɤɚɩɟɥɶ ɜɨɞɵ, ɜɵɥɟɬɚɸɳɢɯ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢɡ 
ɪɚɫɩɵɥɢɬɟɥɹ, ɫ. 

 

ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɱɚɫɬɶ ɜɨɞɵ ɛɭɞɟɬ ɨɫɟɞɚɬɶ ɧɚ ɩɨɱɜɭ ɜɵɪɚɛɨɬɤɢ, ɧɟ ɭɱɚɫɬɜɭɹ ɜ 
ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɟɧɢɹ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɪɚɰɢɨɧɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɩɨɞɚɧɧɨɣ 
ɧɚ ɥɨɤɚɥɢɡɚɰɢɸ ɜɨɞɵ. 

 

Ɍɚɛɥɢɰɚ 6 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɢ ɬɭɲɟɧɢɟ ɌȽɆ ɜ ɚɜɚɪɢɣɧɨɣ 
ɜɵɪɚɛɨɬɤɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ 
ɡɚɜɟɫɭ tɝɤ, ºɋ 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ z, ɦ³/ɱ, ɧɚ ɨɯɥɚɠɞɟɧɢɟ 1 ɦ³/ɫ ɩɨɠɚɪɧɵɯ 
ɝɚɡɨɜ ɢ ɬɭɲɟɧɢɟ ɌȽɆ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɧɟ ɦɟɧɟɟ 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ dɤ, ɦɦ 
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0,1 0,2 0,3 0,4 0,5 0,6 

400 0,344 0,559 1,102 1,985 2,584 2,74 

600 0,76 1,058 1,75 3,08 4,794 5,947 

800 1,16 1,492 2,212 3,584 5,729 7,997 

1000 1,556 1,904 2,628 3,965 6,159 9,01 

1200 1,948 2,307 3,028 4,32 6,45 9,479 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɥɤɨɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ ɢ 
ɧɚɝɪɟɬɨɝɨ ɩɨɠɚɪɨɦ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɫɬɟɩɟɧɶ ɨɯɥɚɠɞɟɧɢɹ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ, 
ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɩɨɥɧɨɟ ɜɪɟɦɹ ɢɫɩɚɪɟɧɢɹ ɪɚɫɩɵɥɟɧɧɨɣ ɠɢɞɤɨɫɬɢ 
(ɤɚɩɥɢ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɜɵɥɟɬɚɟɬ ɢɡ ɨɪɨɫɢɬɟɥɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ): 

 

ɮ ɨɪ
ɢɫɩ

ɤ ɫɩɤ

l h

V V
                                                          (15) 

ɝɞɟ lɮ – ɞɥɢɧɚ ɮɚɤɟɥɚ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ ɨɪɨɫɢɬɟɥɟɦ ɭɫɬɚɧɨɜɤɢ, ɦ, lɮ = 

5 ɦ (ɩɪɢɥ., ɬɚɛɥ. 6); 

hop – ɜɵɫɨɬɚ ɪɚɡɦɟɳɟɧɢɹ ɨɪɨɫɢɬɟɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɌȽɆ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ, 
hop = 2,5 ɦ; 

Vɤ – ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢɡ ɨɪɨɫɢɬɟɥɹ, ɬ.ɟ. ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɤɚɩɟɥɶ ɜ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ, ɦ/ɫ: 

200ɤ opV g P                                                                    (16) 

ɝɞɟ Ɋɨɪ – ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɇɉɚ; 
Vɫɩɤ – ɫɤɨɪɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ (ɜɢɬɚɧɢɹ) ɤɚɩɥɢ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɡɟɦɧɨɝɨ ɬɹɝɨɬɟɧɢɹ, ɦ/ɫ: 

.

4

3

ɠ ɤɮ
ɫɩɤ

ɜ ɏ ɫɩɤ

g r
V

ɋ


                                                                (17) 

ɝɞɟ ɋɏ.ɫɩɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɢɬɚɧɢɢ ɤɚɩɥɢ: 

.

14

Re
ɏ ɫɩɤɋ                                                                         (18) 

ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ ɤɚɩɟɥɶ ɜ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ, Re = 1000; 

ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3
, ρɠ = 999,8 ɤɝ/ɦ3

; 

ρɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3
, ρɜ = 1,293 ɤɝ/ɦ3

; 

rɤ – ɪɚɞɢɭɫ ɤɚɩɥɢ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ, ɦ. 
 

ȼɪɟɦɹ ɩɨɥɟɬɚ Ĳɩɨɥ, ɫ, ɬ.ɟ. ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɚɞɟɧɢɹ ɤɚɩɥɢ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 
ɜɵɪɚɛɨɬɤɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɫɩɵɥɢɬɟɥɹ hop ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

op

ɩɨɥ
ɫɩɤ

h

V
                                                                              (19) 
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Ƚɥɭɛɢɧɚ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ Lɡ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

 
,

cos ,

ɜ ɢɫɩ ɢɫɩ ɩɨɥ
ɡ

ɩɨɥ ɤ ɜ ɢɫɩ ɩɨɥ

V
L

V V

  
   
                                        (20) 

θ – ɭɝɨɥ ɪɚɫɩɵɥɟɧɢɹ, ɝɪɚɞ, θ = 80
ɨ
. 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɦ3/ɫ, ɤɨɬɨɪɚɹ ɢɞɟɬ ɧɚ ɬɭɲɟɧɢɟ ɌȽɆ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

  . 1ɬɭɲ ɮ ɨɛɳQ Q                                                         (21) 

 

ɗɬɨ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 

. .ɬɭɲ ɮ ɬɭɲ ɧQ Q                                                                (22) 

ɝɞɟ Qɬɭɲ.ɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɌȽɆ, ɦ3/ɫ: 
 

.ɬɭɲ ɧ Т ɡ ТQ q L ɉ                                                        (23) 

ɝɞɟ qi – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɞɥɹ ɬɭɲɟɧɢɹ i-ɝɨ ɝɨɪɸɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ (ɬɚɛɥ. 7), ɦ3/(ɫ·ɦ2

); 

ɉi – ɱɚɫɬɶ ɩɟɪɢɦɟɬɪɚ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨɠɚɪɧɚɹ 
ɧɚɝɪɭɡɤɚ i-ɝɨ ɜɢɞɚ, ɦ. 

 

Ɍɚɛɥɢɰɚ 7  
ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɞɥɹ ɬɭɲɟɧɢɹ 

ȼɢɞ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ 
ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɞɥɹ 

ɬɭɲɟɧɢɹ q·10–4, ɦ3/ɫ 

Ⱦɪɟɜɟɫɢɧɚ (ɤɪɟɩɶ, ɡɚɬɹɠɤɢ, ɬɪɚɩɵ ɢ ɞɪ.) 2,7-3,4 

Ʉɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ 1,0-1,4 

Ɉɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ 0,8-1,2 

ɍɝɨɥɶ 1,5-2,0 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɢɡ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɫɥɨɜɢɹɦɢ: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ Ⱥɋȼɉ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ 
ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

 

ɝ ɜɨɫɩt t                                                                           (24) 

ɝɞɟ tɝ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɫɥɟɞɧɟɝɨ ɷɲɟɥɨɧɚ 
ɭɫɬɚɧɨɜɤɢ, ɨɋ. 

 

ȿɫɥɢ ɭɫɥɨɜɢɟ ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɩɨɞɚɱɭ ɜɨɞɵ, ɚ ɪɚɫɱɟɬ 
ɩɨɜɬɨɪɢɬɶ ɡɚɧɨɜɨ. 
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– ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ĲɌȻ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɌȽɆ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ Ĳɞɨɩ 

ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɟɪɟɞɧɢɦ ɮɪɨɧɬɨɦ ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɡɨɧɵ ɨɪɨɲɟɧɢɹ ɜɨɞɹɧɨɣ 
ɡɚɜɟɫɨɣ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ, ɬɨ ɟɫɬɶ: 

 

1ɌȻ

ɞɨɩ


                                                                  (25) 

ɝɞɟ ĲɌȻ – ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɌȽɆ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɜɪɟɦɟɧɟɦ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɧɚ ɌȽɆ ɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɮɪɨɧɬ ɩɥɚɦɟɧɢ ɜɨɲɟɥ ɜ ɤɨɧɬɚɤɬ ɫ ɡɨɧɨɣ ɨɪɨɲɟɧɢɹ, ɫ:   ɪɦ ɧ ɜɨɫɩ ɥɨ

ɌȻ
ɨɪɩ ɠ ɪɠ ɢɫɩ ɜɨ

ɋ q t t
q ȼ ɋ t t r

  
                                (26) 

ɝɞɟ ɋɪɦ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɤȾɠ/ɤɝ·Ʉ, ɋɪɦ = 1,42 

ɤȾɠ/ɤɝ·Ʉ; 
ɋɪɠ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ·Ʉ, ɋɪɠ = 4217 ɤȾɠ/ɤɝ·Ʉ; 
ρɠ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3

, ρɠ = 999,8 ɤɝ/ɦ3
; 

tɜɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, °ɋ (ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 20ɨɋ); 

tɢɫɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɡɚɜɟɫɟ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, °ɋ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 20ɨɋ); 
qɨɪɩ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ2

 ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɜɨɞɧɨɣ ɫɟɤɰɢɢ ɤɨɧɜɟɣɟɪɚ, 
ɦ3/(ɦ2·ɫ): 

4

ɭ
ɨɪɩ

op ɜ

Q
q

L S
                                                             (27) 

Qɭ – ɩɨɞɚɱɚ ɜɨɞɵ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɌȽɆ ɚ ɚɜɚɪɢɣɧɨɣ 
ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ: 

200ɭ op opQ N g P                                               (28) 

ɝɞɟ Nop – ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ Ⱥɋȼɉ, Nop = 11 (ɩɪɢɥ., ɬɚɛɥ. 5): 
ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɨɪɨɫɢɬɟɥɹ Ⱥɋȼɉ:   0,5

21 / 2tg                                                           (29) 

Ȧ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ ɤɚɧɚɥɚ (ɫɨɩɥɚ) ɨɪɨɫɢɬɟɥɹ, ɦ2
 

(0,0000785 ɦ2
): 

g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2
, g = 9,8 ɦ/ɫ2

; 

B – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ (ɫɦ. ɩɪɢɦɟɱɚɧɢɟ ɤ ɬɚɛɥ. 3, ɉɊ3.2); 
r – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ, ɤȾɠ/ɤɝ, R = 2501 ɤȾɠ/ɤɝ; 
Ȥ – ɞɨɥɹ ɜɨɞɵ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ. 
Ĳɞɨɩ – ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɥɟɧɬɨɱɧɨɝɨ 

ɤɨɧɜɟɣɟɪɚ, ɫ: 
60 op

ɞɨɩ
ɩɪ

L

V
                                                                   (30) 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ tɝ, °ɋ, ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɢɡ ɡɨɧɵ ɨɪɨɲɟɧɢɹ: 
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3 ɨp ɨp ɠ
ɝ ɝɤ

ɜ ɡ ɝ ɪɝ

q N r
t t

S L ɋ
  


                                                      (31) 

ɝɞɟ qɨɪ – ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɞɢɧ ɨɪɨɫɢɬɟɥɶ, ɦ3/ɫ: 
Nop – ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɜ ɡɨɧɟ ɨɪɨɲɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 

ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɬɭɲɟɧɢɟ ɌȽɆ (ɩɪɢɥ., ɬɚɛɥ. 5);  
Ĳ – ɜɪɟɦɟɧɧɨɣ ɩɚɪɚɦɟɬɪ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɚɩɟɥɶ ɫ ɩɨɬɨɤɨɦ, ɫ; 

,

,

ɢɫɩ ɢɫɩ ɩɨɥ

ɩɨɥ ɢɫɩ ɩɨɥ

     
     

r – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ, ɤȾɠ/ɤɝ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2501 
ɤȾɠ/ɤɝ); 

ɋɪɝ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɤȾɠ/(ɤɝ·Ʉ). 
 

ɉɪɢɦɟɪ. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɧɚ 
ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ 
ɍȼɉɄ-Ȼ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

ɩɚɪɚɦɟɬɪɵ ɤɨɧɜɟɣɟɪɧɨɣ ɜɵɪɚɛɨɬɤɢ: Sɜ = 9 ɦ2
; Ɋɜ = 11,4 ɦ; Vɜ = 2 ɦ/ɫ; 

ɩɚɪɚɦɟɬɪɵ ɢ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɍȼɉɄ-Ȼ: 
Ɋɨɪ = 0,3 Ɇɉɚ; Lop = 18 ɦ, Nop = 11; Ȧ = 0,01 ɦ, θ = 80

ɨ
; lɮ = 5 ɦ; hop = 2 ɦ. 

Ɋɟɲɟɧɢɟ. 

1. ɉɚɪɚɦɟɬɪɵ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ (ɉɊ3.2, ɩ. 1,4): 
Ɋɚɫɯɨɞ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ (ɫɦ. ɪɟɲɟɧɢɟ ɉɊ3.2, ɩ. 3): 

9 2 18ɜ ɜ ɜQ S V      ɦ3/ɫ 

Ɉɛɴɟɦ ɜɨɡɞɭɯɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɫɝɨɪɚɧɢɟ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ ɜɵɪɚɛɨɬɤɢ (ɞɥɹ 2 
ɤɨɧɜɟɣɟɪɧɵɯ ɜɟɬɜɟɣ) (ɫɦ. ɪɟɲɟɧɢɟ ɉɊ3.2, ɩ. 1): 

1

2 200 40 440
i

n

o ɨ
i

q q


      ɦ3/ɦ 

ɉɪɟɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɠɚɪɚ ɩɨ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ (ɫɦ. ɪɟɲɟɧɢɟ ɉɊ3.2, 
ɩ. 4): 

18
0,04

440

ɜ
ɩɪ

ɨ

Q
V

q
    ɦ/ɫ (2,4 ɦ/ɦɢɧ) 

ɍɞɟɥɶɧɚɹ ɫɭɦɦɚɪɧɚɹ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ (ɉɊ3.2, ɬɚɛɥ. 1) (ɮ. Ⱥ): 

1

2 20 5 45
i

n

ɧ ɧ
i

q q


      ɤɝ/ɦ 

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɜɵɪɚɛɨɬɤɟ (ɬɚɛɥ. 3) (ɮ. 3): 

1

1

29000 40 31000 5
19222

40 5

i i

i

n

ɧ ɧ
i

ɧ n

ɧ
i

Q q

Q

q





     

  ɤȾɠ/ɤɝ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɜɵɪɚɛɨɬɤɢ ɢ ɝɚɡɨɜɵɦ 
ɩɨɬɨɤɨɦ (ɮ. 4):  34,12 10 1,249 0,013t ɜk V

      ɤȾɠ/(ɦ2·ɫ·ɨɋ) 
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ȼɪɟɦɹ ɜɵɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ (ɮ. 6); 

1

1 1 40 5
1243

2 0,018 0,019

i

i

n
ɧ

ɜɝ
i ɜɝ

q

n V



          ɫ 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɨɬɛɨɪɟ 
ɬɟɩɥɨɬɵ (ɮ 5): 

11,4 0,04 1243 567ɫɬ ɜ ɩɪ ɜɝF Ɋ V         ɦ2
 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɜɵɪɚɛɨɬɤɟ (ɮ. 7):  

2 2 18 45 0,8
18 18,5

1243 1,913

op ɧ
Ƚ ɜ

ɜɥ ɝ

L q
Q Q


 
            ɦ3/ɫ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɡɨɧɵ ɝɨɪɟɧɢɹ (ɮ. 1):    0,8 586 26 0,1 0,08

1,31

ɩɪ ɧ ɧ Ƚ ɜ ɫɬ
ɝɤ

t ɫɬ Ƚ

V q Q Q V F
t

k F Q

              

   0,04 45 0,8 19222 586 26 18,5 0,1 0,08 2 567
862

0,013 567 1,31 18,5

              °ɋ 

2. ɉɚɪɚɦɟɬɪɵ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ: 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɥɢ ɜɨɞɵ ɜ ɡɚɜɟɫɟ (ɮ. 13): 

0,67 0,670,129 0,129 0,3 0,29ɤ ɨɪd Ɋ        ɦɦ 

Ⱦɨɥɹ ɜɨɞɵ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɟ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ (ɮ. 12): 
2 27695 0,29

exp exp 0,47
862

k

ɝɤ

a d

t
                

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ (ɮ. 11):    4,66 4,66 862 290
1,85

253 2513 253 2513 0,47

ɝɤ ɜɨɫɩt t
z 

          ɦ3
/ɱ (0,0005 ɦ3/ɫ) 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɢ ɧɚ ɬɭɲɟɧɢɟ ɬɜɟɪɞɵɯ 
ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɦɟɧɟɟ (ɮ. 9): 

0,0005 18 0,009ɨɛɳ ɜQ z Q      ɦ3/ɫ (32,4 ɦ3/ɱ) 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ Ⱥɋȼɉ, ɧɟ ɦɟɧɟɟ (ɮ. 10): 
0,009

0,0008
11
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op

op

Q
q

N
    ɦ3/ɫ 

ɋɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢɡ ɨɪɨɫɢɬɟɥɹ (ɮ. 16): 
200 200 9,8 0,3 24,2ɤ opV g P        ɦ/ɫ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɩɪɢ ɜɢɬɚɧɢɢ 
ɤɚɩɥɢ (ɮ. 18): 

.

14 14
0,44

Re 1000
ɏ ɫɩɤɋ     

ɋɤɨɪɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ (ɜɢɬɚɧɢɹ) ɤɚɩɥɢ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɡɟɦɧɨɝɨ ɬɹɝɨɬɟɧɢɹ (ɮ. 17): 

.

4 4 999,8 9,8 0,000145
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ɉɨɥɧɨɟ ɜɪɟɦɹ ɢɫɩɚɪɟɧɢɹ ɪɚɫɩɵɥɟɧɧɨɣ ɠɢɞɤɨɫɬɢ (ɮ. 15): 
5 2

1,31
24,2 1,82

ɮ ɨɪ
ɢɫɩ

ɤ ɫɩɤ

l h

V V
       ɫ 

ȼɪɟɦɹ ɩɨɥɟɬɚ ɤɚɩɟɥɶ ɜɨɞɵ ɧɚɱɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 0,29 ɦɦ, ɜɵɥɟɬɚɸɳɢɯ ɢɡ ɨɪɨɫɢɬɟɥɹ, 
ɫɨɫɬɚɜɥɹɟɬ (ɮ. 19): 

2
1,1

1,82

op

ɩɨɥ
ɫɩɤ

h

V
     ɫ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Ĳɢɫɩ = 1,31 ɫ > Ĳɩɨɥ = 1,1 ɫ. 
Ƚɥɭɛɢɧɚ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɩɪɢ Ĳɢɫɩ > Ĳɩɨɥ ɢ θ = 80

ɨ
 ɫɨɫɬɚɜɥɹɟɬ (ɮ. 20): 

   cos 1,1 24,2 0,17 2 6,7ɡ ɩɨɥ ɤ ɜL V V           ɦ 

Ɏɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɌȽɆ (ɮ. 21):    . 1 0,009 1 0,47 0,005ɬɭɲ ɮ ɨɛɳQ Q         ɦ3/ɫ 

ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɌȽɆ (ɮ. 23): 

. 0,00015 2,7 1 0,0019ɬɭɲ ɧ Т ɡ ТQ q L ɉ        ɦ3/ɫ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɧɚɱɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɸ (ɮ. 22): 

. .0,005 0,0019ɬɭɲ ɮ ɬɭɲ ɧQ Q    ɦ3/ɫ 

3. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɢɡ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ: 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɨɪɨɫɢɬɟɥɹ Ⱥɋȼɉ (ɮ. 29): 
0,5 0,5

2 2 80
1 1 0,77

2 2
tg tg

                 

ɉɨɞɚɱɚ ɜɨɞɵ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɌȽɆ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ 
(ɮ. 28): 

200 11 0,77 0,0000785 200 9,8 0,3 0,016ɭ op opQ N g P               ɦ3/ɫ (78,5 ɦ3/ɱ) 

ȼ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɜ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɟɛɭɟɦɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪɚɦɟɬɪ Qɭ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ2
 ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɜɨɞɧɨɣ ɫɟɤɰɢɢ ɤɨɧɜɟɣɟɪɚ (ɮ. 27): 
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ȼɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ (ɮ. 
26):      1,42 25 290 30
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0,000074 2 999,8 4217 20 20 0,47 2502,7
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ɋ q t t
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  
                         

 ɫ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɞɢɧ ɨɪɨɫɢɬɟɥɶ (ɮ. 10): 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɢɡ ɡɨɧɵ ɨɪɨɲɟɧɢɹ (ɮ. 31): 
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                     ɨɋ 

Ⱦɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ (ɮ. 
30): 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɛɥɸɞɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɢɡ ɭɫɥɨɜɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɢɡ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ: 
– ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ĲɌȻ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 

(ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ) ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ Ĳɞɨɩ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɟɪɟɞɧɢɦ ɮɪɨɧɬɨɦ 
ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɡɨɧɵ ɨɪɨɲɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ (ɮ. 25): 
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– ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ Ⱥɋȼɉ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ 
ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ (ɮ. 24): 

565 290ɨ o
ɝ ɜɨɫɩt ɋ t ω    

ɉɨɜɬɨɪɧɵɣ ɪɚɫɱɟɬ ɩɪɢ Ɋɨɪ = 0,75 Ɇɉɚ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɭɫɬɚɧɨɜɤɨɣ Ⱥɋȼɉ ɩɪɢ ɞɚɜɥɟɧɢɢ ɩɟɪɟɞ 
ɨɪɨɫɢɬɟɥɟɦ ɩɪɢ Ɋɨɪ = 0,75 Ɇɉɚ: 

ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɢ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ 
ɫɨɫɬɚɜɢɬ (ɮ. 26):      1,42 25 290 30
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0,000117 2 999,8 4217 20 20 0,8 2502,7
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  
                           ɫ 

ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɢɡ ɡɨɧɵ ɨɪɨɲɟɧɢɹ (ɮ. 31): 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɭɞɭɬ ɫɨɛɥɸɞɚɬɶɫɹ ɨɛɚ ɭɫɥɨɜɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ ɢɡ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ Ⱥɋȼɉ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ 
ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ (ɮ. 25): 

288 290ɨ o
ɝ ɜɨɫɩt ɋ t ω    

– ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ĲɌȻ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 
(ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ) ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ Ĳɞɨɩ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɟɪɟɞɧɢɦ ɮɪɨɧɬɨɦ 
ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɡɨɧɵ ɨɪɨɲɟɧɢɹ ɜɨɞɹɧɨɣ ɡɚɜɟɫɨɣ, ɮɨɪɦɢɪɭɟɦɨɣ Ⱥɋȼɉ (ɮ. 24): 
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3. Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɭɫɬɚɧɨɜɤɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɍАɉ-Л 
ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɧɚ ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ, ɥ/ɫ; 



 

 

101 

101 

kɩɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɪɨɫɢɬɟɥɹ ɞɪɟɧɱɟɪɚ; 
KT – ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɥ6/ɫ2

. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɂɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ Q ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɚɜɥɟɧɢɟ Ɋ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, Ɇɉɚ, ɩɨ ɬɚɛɥ. 8 ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 

 
20,171 0,014 0,006Ɋ Q Q                                       (32) 

ɝɞɟ Q – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ, ɥ/ɫ. 
 

Ɍɚɛɥɢɰɚ 8  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɝɨ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ 1 ɦ ɞɥɢɧɵ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ 

Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ, P, Ɇɉɚ 0,05 0,1 0,2 0,3 0,4 0,5 0,6 

ɋɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, Q, ɥ/ɦ·ɫ 0,55 0,78 1,1 1,35 1,56 1,74 1,9 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ n-ɨɦ ɨɪɨɫɢɬɟɥɟ ɨɞɧɨɣ ɢɡ ɜɟɬɜɟɣ ɍȺɉ (ɥɟɜɨɣ ɢɥɢ ɩɪɚɜɨɣ), 
ɥ/ɫ: 

 

10
n ɩɪ nQ k Ɋ                                                                (33) 

ɝɞɟ kɩɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɪɨɫɢɬɟɥɹ ɞɪɟɧɱɟɪɚ, ɥ/ɫ; 
Ɋn – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ n-ɦ ɨɪɨɫɢɬɟɥɟɦ ɞɪɟɧɱɟɪɚ, Ɇɉɚ. 
 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ n–(Ч+1), Ɇɉɚ: 
2

( 1) ( 1)

( 1)
100

n n n n

n n

T

Q L
Ɋ

K

   
 

                                                 (34) 

ɝɞɟ Ln–(n+1) – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɱɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ, ɦ; 
KT – ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɥ6/ɫ2

. 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ Ч-ɦ ɨɪɨɫɢɬɟɥɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ ɭ Ч+1-ɝɨ ɨɪɨɫɢɬɟɥɹ, ɥ/ɫ: 

 

1 1 1'n n n nQ Q Q Q                                                   (35) 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɫɟɯ ɨɪɨɫɢɬɟɥɟɣ ɨɞɧɨɣ ɢɡ ɜɟɬɜɟɣ 
ɍȺɉ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɜɨɞɹɬɫɹ ɜ ɨɬɱɟɬɧɭɸ ɬɚɛɥɢɰɭ. 

ɉɪɢ ɫɢɦɦɟɬɪɢɱɧɨɣ ɫɯɟɦɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɪɨɫɢɬɟɥɟɣ ɜ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɜɟɬɜɹɯ ɪɚɫɱɟɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɍȺɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɞɧɨɣ ɢɡ ɜɟɬɜɟɣ, ɚ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ ɱɟɪɟɡ ɍȺɉ ɞɥɹ ɥɟɜɨɣ (ɩɪɚɜɨɣ) ɜɟɬɜɢ ɪɚɜɟɧ: 

 

Ʌȼ ɉɊ nQ Q Q                                                           (36) 
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ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɍȺɉ ɞɥɹ ɩɪɚɜɨɣ ɢ ɥɟɜɨɣ ɜɟɬɜɟɣ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ Q ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ ɢ ɞɚɜɥɟɧɢɢ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɹɦɢ 
P ɫɨɫɬɚɜɢɬ: 

Ʌȼ ɉɊQ Q Q                                                                (37) 

ɉɪɢɦɟɪ. Ɋɚɫɫɱɢɬɚɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɭɫɬɚɧɨɜɤɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɍȺɉ-Ʌ, 
ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɲɟɝɨ ɧɚ ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ 
ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɜ ɩɪɟɞɟɥɚɯ ɩɨɠɚɪɧɨɣ ɫɟɤɰɢɢ ɜɵɪɚɛɨɬɤɢ, ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ: kɩɪ = 0,74; Q = 1,25 ɥ/ɦ·ɫ, ɄɌ = 34,5 ɥ6/ɫ2. ȼɵɫɨɬɚ ɥɢɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 2 ɦ, ɜɵɫɨɬɚ ɬɨɱɤɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɥɢɧɢɢ – 3 ɦ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɨɞɭɥɟɣ ɭɫɬɚɧɨɜɤɢ ɍȺɉ-Ʌ ɩɪɢɜɟɞɟɧɚ ɜ 
ɩɪɢɥ., ɬɚɛɥ. 7. 

Ɋɟɲɟɧɢɟ. 

(ɩɪɢɜɟɞɟɧ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɜɵɯ ɞɜɭɯ ɭɱɚɫɬɤɨɜ (1–2, 2–3) 

ɥɟɜɨɣ ɜɟɬɜɢ ɍȺɉ) 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɜ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɍȺɉ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ 

ɥɢɧɢɢ ɛɭɞɟɬ Q = 1,25 ɥ/ɦ· ɫ (0,00125 ɦ3/ɦ·ɫ), ɬɨɝɞɚ ɫɨɝɥɚɫɧɨ ɡɚɜɢɫɢɦɨɫɬɢ (ɮ. 32) ɞɚɜɥɟɧɢɟ 

ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ ɫɨɫɬɚɜɢɬ: 
2 20,171 0,014 0,006 0,171 1,25 0,014 1,25 0,006 0,26Ɋ Q Q            Ɇɉɚ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɟɪɜɨɦ ɨɪɨɫɢɬɟɥɟ (ɮ. 33): 

1 110 10 0,74 0,26 3,77ɩɪQ k Ɋ        ɥ/ɫ 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ 1–2 (ɮ. 34): 
2 2

1 2 1 2
1 2

3,77 0,5
0,00206

100 100 34,5T

Q LɊ
K

 
       Ɇɉɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɬɨɪɨɦ ɨɪɨɫɢɬɟɥɟ: 

2 1 2 1 0,00206 0,26 0,26206P P P       Ɇɉɚ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɬɨɪɨɦ ɨɪɨɫɢɬɟɥɟ: 

2 210 10 0,74 0,2621 3,79ɩɪQ k Ɋ        ɥ/ɫ 

ɋɭɦɦɚ ɪɚɫɯɨɞɨɜ ɭ ɜɬɨɪɨɝɨ ɨɪɨɫɢɬɟɥɹ (ɮ. 35): 

2 1 2' 3,77 3,79 7,56Q Q Q      ɥ/ɫ 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ 2-3: 

2 2

2 3 2 3
2 3

3,79 0,5
0,00208

100 100 34,5T

Q LɊ
K

 
       Ɇɉɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɬɪɟɬɶɟɦ ɨɪɨɫɢɬɟɥɟ: 

2 2 3 2 0,00208 0,26206 0,26414P P P       Ɇɉɚ 

Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɍȺɉ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥ. 9. 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɍȺɉ ɞɥɹ ɩɪɚɜɨɣ ( ɥɟɜɨɣ) ɜɟɬɜɢ ɪɚɜɟɧ (ɮ. 36): 

28,77Ʌȼ ɉɊ nQ Q Q    ɦ3/ɱ 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɍȺɉ ɞɥɹ ɩɪɚɜɨɣ ɢ ɥɟɜɨɣ ɜɟɬɜɟɣ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 1 ɦ ɞɪɟɧɱɟɪɧɨɣ ɥɢɧɢɢ Q = 1,25 ɥ/ɦ· ɫ ɢ ɞɚɜɥɟɧɢɢ ɩɟɪɟɞ 
ɨɪɨɫɢɬɟɥɹɦɢ P = 0,26 Ɇɉɚ ɫɨɫɬɚɜɢɬ (ɮ. 37): 

28,77 28,77 57,54Ʌȼ ɉɊQ Q Q       ɦ3/ɱ 
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Ɍɚɛɥɢɰɚ 9 

Ɋɟɡɭɥɶɬɚɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɍȺɉ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ  

(ɥɟɜɚɹ ɜɟɬɜɶ: 9 ɪɨɡɟɬɨɱɧɵɯ, 6 ɰɟɧɬɪɨɛɟɠɧɵɯ ɨɪɨɫɢɬɟɥɟɣ, 1 ɬɨɪɰɟɜɨɣ ɨɪɨɫɢɬɟɥɶ) 

№ ɨɪɨɫɢɬɟɥɹ Ln, ɦ Qn, ɥ/ɫ ΔPn-(n+1), Ɇɉɚ Pn, Ɇɉɚ ΣQ, ɥ/ɫ ΣQ, ɦ3/ɱ 

1 0,5 3,77 0,00206 0,26 3,77 13,58 

2 0,5 3,79 0,00208 0,26206 7,56 27,22 

3 0,5 3,80 0,00210 0,26414 7,59 27,33 

4 0,5 3,82 0,00211 0,26624 7,62 27,44 

5 0,5 3,83 0,00213 0,26835 7,65 27,55 

6 0,5 3,85 0,00215 0,27048 7,68 27,66 

7 0,5 3,86 0,00216 0,27263 7,71 27,76 

8 0,5 3,88 0,00218 0,27479 7,74 27,87 

9 0,5 3,89 0,00220 0,27697 7,77 27,99 

10 0,5 3,91 0,00222 0,27917 7,80 28,10 

11 0,5 3,93 0,00223 0,28139 7,84 28,21 

12 0,5 3,94 0,00225 0,28362 7,87 28,32 

13 0,5 3,96 0,00227 0,28587 7,90 28,43 

14 0,5 3,97 0,00229 0,28814 7,93 28,54 

15 0,5 3,99 0,00230 0,29043 7,96 28,66 

16 0,5 4,00 0,00232 0,29273 7,99 28,77 

 



 

 

104 

104 

ɉɪɢɥɨɠɟɧɢɟ 

 

Ɍɚɛɥɢɰɚ 1 

ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ2
 ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ 1 2 3 4 5 ɢ ɛɨɥɟɟ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ² ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ, ɦ3/ɱ 5,0 5,5 6,0 7,1 8,0 

ɉɪɢɦɟɱɚɧɢɟ. ȼ ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɟɝɨɪɸɱɟɣ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɣ ɤɪɟɩɶɸ, ɪɚɫɯɨɞ 
ɜɨɞɵ ɧɚ ɫɨɡɞɚɧɢɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 50 ɦ3/ɱ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ 
ɢ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɫɬɜɨɥɟ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦ2

 ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɞɨɥɠɟɧ 
ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ3/(ɱ·ɦ²). 
 

Ɍɚɛɥɢɰɚ 2 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɪɚɡɛɪɵɡɝɢɜɚɬɟɥɶ ȼȼɊ-1 ɩɪɢ ɞɜɭɯ ɪɚɛɨɬɚɸɳɢɯ ɨɪɨɫɢɬɟɥɹɯ ɫ 
ɞɢɚɦɟɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 16 ɦɦ 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ 
ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɹɦɢ, 
Ɇɉɚ 

0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ 22,8 25,6 28,2 30,2 32,4 34,4 36,2 38,4 39,6 41,2 43,0 

ɉɪɢɦɟɱɚɧɢɟ. ɉɪɢ ɪɚɫɯɨɞɟ ɦɟɧɟɟ 30 ɦ3/ɱ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɜɟɫɭ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɡɞɚɬɶ 
ɧɟɜɨɡɦɨɠɧɨ. 

 

Ɍɚɛɥɢɰɚ 3 

Ⱦɥɢɧɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɫɬɪɭɢ ɢ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɩɨɠɚɪɧɵɣ ɫɬɜɨɥ 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ 
ɧɚɫɚɞɤɨɦ 

ɪɚɛɨɬɚɸɳɟɝɨ ɫɬɜɨɥɚ, 
Ɇɉɚ (ɤɝɫ/ɫɦ2

) 

Ⱦɢɚɦɟɬɪ ɧɚɫɚɞɤɚ, ɦɦ 

16 19 22 

Qɧ, ɦ3/ɱ (ɦ3
/c) lɫ , ɦ Qɧ, ɦ3/ɱ (ɦ3

/c) lc, ɦ Qɧ, ɦ3/ɱ (ɦ3
/c) lc, ɦ 

0,15 (1,5) 12,2 (0,034) 7,5 17,3 (0,048) 7,8 23,8 (0,066) 8,2 

0,20 (2,0) 14,0 (0,039) 9,1 19,8 (0,055) 9,3 27,8 (0,077) 10,1 

0,25 (2,5) 15,8 (0,044) 10,1 22,3 (0,062) 10,7 30,2 (0,084) 11,6 

0,30 (3,0) 17,3 (0,048) 11,0 24,5 (0,068) 11,5 33,1 (0,092) 12,0 

0,35 (3,5) 18,7 (0,052) 11,7 26,3 (0,073) 12,0 – – 

0,40 (4,0) 19,8 (0,055) 12,0 – – – – 

ɉɪɢɦɟɱɚɧɢɟ. ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɪɚɛɨɬɚɸɳɟɝɨ ɫɬɜɨɥɚ ɩɪɟɜɵɲɚɟɬ 

ɡɧɚɱɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ, ɞɥɢɧɭ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɜɨɞɹɧɨɣ ɫɬɪɭɢ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 

12 ɦ. 
 

Ɍɚɛɥɢɰɚ 4 

Ɋɚɫɯɨɞ ɜɨɞɵ ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɟɟ ɞɚɜɥɟɧɢɢ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɪɚɛɨɬɚɸɳɢɯ ɫɬɜɨɥɨɜ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɩɪɢ ɞɢɚɦɟɬɪɟ ɧɚɫɚɞɤɚ ɫɬɜɨɥɚ, ɦɦ 

16 19 22 

ɥ/ɫ ɦ3/ɱ (ɦ3/ɫ) ɥ/ɫ ɦ3/ɱ (ɦ3/ɫ) ɥ/ɫ ɦ3/ɱ (ɦ3/ɫ) 
1 5,3 19,1 (0,053) 7,0 25,2 (0,07) 8,8 31,6 (0,088) 

2 10,6 38,2 (0,100) 14,0 50,4 (0,14) 17,6 63,2 (0,632) 

3 15,9 57,3 (0,159) 21,0 75,6 (0,21) 26,4 94,8 (0,948) 
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105 

Ɍɚɛɥɢɰɚ 5 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɍȼɉɄ-Ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ 

Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,35 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 2,0 

ɋɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ, Ɇɉɚ 2,5 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɟ ɦɟɧɟɟ, ɦ3/ɱ 44 

ɑɢɫɥɨ ɡɚɳɢɳɚɟɦɵɯ ɡɨɧ 6 

Ʉɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ: 
ɨɛɳɟɟ, ɜ ɬɨɦ ɱɢɫɥɟ: 
ɧɚ ɨɪɨɲɟɧɢɟ ɛɚɪɚɛɚɧɨɜ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ 

ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɬɭɲɟɧɢɟ ɌȽɆ 

 

11 

6 

5 

Ʉɨɥɢɱɟɫɬɜɨ ɷɲɟɥɨɧɨɜ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɜ Ⱥɋȼɉ 2 

Ʉɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɩɨ ɷɲɟɥɨɧɚɦ: 
I 

II 

 

3 

2 

Ⱦɥɢɧɚ ɡɚɳɢɳɚɟɦɨɣ ɥɟɧɬɵ ɧɟ ɦɟɧɟɟ, ɦ 18 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɨɜɨɝɨ ɞɚɬɱɢɤɚ ɧɟ ɦɟɧɟɟ, °ɋ 72 

ɋɬɟɩɟɧɶ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ, ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ, ɦɦ 0,3 

ɂɧɟɪɰɢɨɧɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɨɜɨɝɨ ɞɚɬɱɢɤɚ ɧɟ ɛɨɥɟɟ, ɫ 330 

Ɇɚɫɫɚ ɧɟ ɛɨɥɟɟ, ɤɝ 168 

 

  Ɍɚɛɥɢɰɚ 6 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɚɫɩɵɥɢɬɟɥɹ Ɋȼ-10 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ 

ɍɫɥɨɜɧɵɣ ɩɪɨɯɨɞ, ɦɦ 10 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɫɬɪɭɣɧɨ-ɰɟɧɬɪɨɛɟɠɧɵɣ 

Ɏɨɪɦɚ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɵ ɪɚɜɧɨɦɟɪɧɨ ɡɚɩɨɥɧɟɧɧɵɣ ɤɨɧɭɫ 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɚɩɟɥɶ, ɦɦ: 
ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɫɢɫɬɟɦɟ 0,6 Ɇɉɚ 

ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɫɢɫɬɟɦɟ 1,6 Ɇɉɚ 

 

0,3 

0,1 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ, Ɇɉɚ 0,3-2 

ɉɚɪɚɦɟɬɪɵ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 0,6 Ɇɉɚ: 
ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ (ɦ3/ɫ) 
ɞɥɢɧɚ ɮɚɤɟɥɚ, ɦ 

ɭɝɨɥ ɪɚɫɤɪɵɬɢɹ ɮɚɤɟɥɚ 

 

3,6 

5 

80
ɨ
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106 

Ɍɚɛɥɢɰɚ 7 

 Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɍȺɉ   

ɉɚɪɚɦɟɬɪ ȼɟɥɢɱɢɧɚ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,2-4 

ɋɢɝɧɚɥɢɡɢɪɭɸɳɢɣ ɦɚɧɨɦɟɬɪ ɫ ɩɪɟɞɟɥɨɦ ɢɡɦɟɪɟɧɢɣ, Ɇɉɚ 6 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ ɍȺɉ, ɦ3/ɫ (ɦ3/ɱ): 
ɩɪɢ ɞɚɜɥɟɧɢɢ 0,2 Ɇɉɚ  
ɩɪɢ ɞɚɜɥɟɧɢɢ 4 Ɇɉɚ 

 

0,008 (28) 

0,022 (79,2) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
(ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ), ɞɥɹ ɍȺɉ-ɉ, ɍȺɉ-ɇ, ɍȺɉ-Ɋ, ɥ/ɫ·ɦ2 

 

– 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɪɚɡɜɢɜɲɟɝɨɫɹ ɩɨɠɚɪɚ, ɦ3/ɱ 
ɧɚ 1 ɦ3/ɫ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɞɥɹ ɍȺɉ-Ʌ 

 

2,4 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɡɚɜɟɫɵ, ɞɥɹ ɍȺɉ-ȼ, ɦ3/ɱ 50 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɨɜɨɝɨ ɞɚɬɱɢɤɚ, ɨɋ 68 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɧɟ ɛɨɥɟɟ, ɫ 3 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɡɚɳɢɳɚɟɦɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɦ2
: 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ  
ɜɟɪɬɢɤɚɥɶɧɵɯ 

 

4-25 

ɞɨ 50 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɡɨɧɵ ɨɪɨɲɟɧɢɹ, ɦ ɞɨ 10 ɦ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ, ɦ3/ɫ (ɦ3/ɱ): 
ɪɨɡɟɬɨɱɧɵɣ 

ɬɨɪɰɟɜɨɣ 

ɰɟɧɬɪɨɛɟɠɧɵɣ 

 

0,00038 (1,6) 

0,00038 (1,6) 

0,00075 (2,7) 

Ʉɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ, ɲɬ.: 
ɪɨɡɟɬɨɱɧɵɟ 

ɬɨɪɰɟɜɵɟ 

ɰɟɧɬɪɨɛɟɠɧɵɟ 

 

18 

2 

12 

Ʉɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ, ɲɬ. 2 

Ƚɥɭɛɢɧɚ (ɞɥɢɧɚ) ɡɨɧɵ ɨɪɨɲɟɧɢɹ, ɦ ɞɨ 7,5 ɦ 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɞɥɹ ɬɭɲɟɧɢɹ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
(ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ), ɥ/ɫ·ɦ2

 

0,3 

Ⱦɢɚɦɟɬɪ ɤɚɩɟɥɶ ɜɨɞɵ, ɦ 0,41·ɟ–0,3
 (0,3) 

ɂɧɟɪɰɢɨɧɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɨɬ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ 
ɩɪɨɝɪɟɜɚɧɢɹ ɡɨɧɵ, ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɬɟɩɥɨɜɵɦ ɞɚɬɱɢɤɨɦ, ɫ 

180 

 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 6 

ɉȺɊȺɆȿɌɊɕ Ɍɍɒȿɇɂə ɉɈɀȺɊȺ ɈȽɇȿɌɍɒȺɓɂɆɂ ɉɈɊɈɒɄȺɆɂ 

ɐɟɥɶ: Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ 
ɩɨɪɨɲɤɨɜɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 

Ɉɝɧɟɬɭɲɚɳɢɢɟ ɩɨɪɨɲɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɨɹɬ ɢɡ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɥɟɣ ɫɭɥɶɮɚɬɨɜ ɢ 
ɮɨɫɮɚɬɨɜ ɚɦɦɨɧɢɹ ɢ ɝɨɞɪɨɮɨɛɢɡɢɪɭɸɳɢɯ (ɨɬɬɚɥɤɢɜɚɸɳɢɯ ɜɨɞɭ) ɞɨɛɚɜɨɤ. ɇɚ ɨɫɧɨɜɟ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ (ɡɚɦɟɞɥɟɧɢɹ) ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɩɥɚɦɟɧɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɢ 
ɩɪɨɞɭɤɬɚɦɢ ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨɪɨɲɤɢ ɩɪɟɤɪɚɳɚɸɬ ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ. ɗɮɮɟɤɬ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɭɫɢɥɢɜɚɟɬɫɹ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɬɵ ɧɚ ɢɫɩɚɪɟɧɢɟ ɱɚɫɬɢɱɟɤ 
ɩɨɪɨɲɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɚɫɬɢɱɤɢ ɩɨɪɨɲɤɚ, ɩɨɩɚɞɚɹ ɜ ɩɥɚɦɹ ɢ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɩɥɚɜɥɹɸɬɫɹ ɢ, ɫɩɟɤɚɹɫɶ, ɨɛɪɚɡɭɸɬ ɬɜɟɪɞɨɟ ɫɬɟɤɥɨɜɢɞɧɨɟ 
ɩɨɤɪɵɬɢɟ (ɩɨɥɢɮɨɫɮɚɬɧɭɸ ɩɥɟɧɤɭ), ɤɨɬɨɪɨɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɞɨɫɬɭɩɭ ɤɢɫɥɨɪɨɞɚ ɤ ɨɱɚɝɚɦ 



 

 

107 

107 

ɝɨɪɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɩɚɞɚɹ ɧɚ ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɪɨɲɨɤ ɞɟɣɫɬɜɭɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ ɫɪɟɞɫɬɜɨ ɡɚɦɟɞɥɟɧɢɹ ɪɟɚɤɰɢɢ ɝɨɪɟɧɢɹ (ɢɧɝɢɛɢɬɨɪ), ɫɪɟɞɫɬɜɨ ɢɡɨɥɹɰɢɢ 
ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɢ ɫɪɟɞɫɬɜɨ ɨɯɥɚɠɞɟɧɢɹ. 

ɑɚɫɬɢɱɤɢ ɩɨɪɨɲɤɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɟ, 
ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɨɡɞɭɲɧɨ-ɩɨɪɨɲɤɨɜɨɟ ɨɛɥɚɤɨ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɪɨɲɤɚ 70-150 ɝ/ɦ3, ɩɪɢ 
ɤɨɬɨɪɨɦ ɧɟɜɨɡɦɨɠɧɨ ɩɥɚɦɟɧɧɨɟ ɝɨɪɟɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɯɨɞɹɳɚɹ ɢɡ ɨɝɧɟɬɭɲɢɬɟɥɹ ɫɬɪɭɹ 
ɩɨɪɨɲɤɚ ɦɨɠɟɬ ɦɟɯɚɧɢɱɟɫɤɢ ɫɛɢɜɚɬɶ ɩɥɚɦɹ ɫ ɝɨɪɹɳɢɯ ɨɛɴɟɤɬɨɜ. 

Ɉɝɧɟɝɚɫɢɬɟɥɶɧɵɟ ɩɨɪɨɲɤɢ ɉ-1Ⱥ, ɉ-2Ⱥɉ, ɉ-3ȺɌ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɭɲɟɧɢɹ 
ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɞɪɟɜɟɫɢɧɵ, ɭɝɥɹ, ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɢɯ, 
ɩɨɥɢɦɟɪɧɵɯ ɢɡɞɟɥɢɣ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (ɬɚɛɥ. 1). ɉɨɪɨɲɨɤ ɉ-1Ⱥ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɧɚɪɹɠɟɧɢɹ ɝɟɪɦɟɬɢɱɧɵɯ ɟɦɤɨɫɬɟɣ ɩɨɪɨɲɤɨɜɨɣ ɬɟɯɧɢɤɢ, ɩɨɪɨɲɤɢ ɉ-2Ⱥɉ 
ɢ ɉ-3ȺɌ – ɩɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɲɚɯɬ ɩɭɬɟɦ ɩɨɞɚɱɢ ɢɯ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢɥɢ ɜ ɫɩɭɬɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɨɬɨɤ ɫ 
ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜ ɬɢɩɚ «ȼɢɯɪɶ». 

 

Ɍɚɛɥɢɰɚ 1 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɨɲɤɨɜ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɉɝɧɟɬɭɲɚɰɢɟ ɩɨɪɨɲɤɢ 

ɉ-1Ⱥ ɉ-2Ⱥɉ ɉ-3ȺɌ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ, %: 
ɚɦɦɨɮɨɫɚ 

ɚɷɪɨɫɢɥɚ 

ɩɢɪɨɮɢɥɥɢɬ 

ɋɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ, % 

Ɍɟɤɭɱɟɫɬɶ, ɫ 

Ɋɚɡɦɟɪ ɱɚɫɬɢɰ, ɦɤɦ  

 

99,0-99,5 

0,5-1,0 

– 

0,5 

20 

80-90 

 

91,0-93,5 

1,5-2,0 

5-7 

0,5 

10 

40-50 

 

96,5-97,0 

3,0-3,5 

– 

0,5 

5 

10-15 

 

ɉɨɪɨɲɤɨɜɵɟ ɫɪɟɞɫɬɜɚ (ɩɪɢɥ., ɬɚɛɥ. 1-3) ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɬɭɲɟɧɢɹ ɞɟɪɟɜɹɧɧɨɣ ɤɪɟɩɢ, 
ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ, ɭɝɥɹ, ɦɟɬɚɧɚ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ 
ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

ɉɟɪɟɧɨɫɧɵɟ ɩɨɪɨɲɤɨɜɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ.  

Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɪɨɲɤɨɜɵɯ ɪɭɱɧɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɢ 
ɩɟɪɟɞɜɢɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɜɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɚɥɶɧɨɫɬɢ ɜɵɛɪɨɫɚ ɢɦɢ ɩɨɪɨɲɤɚ, ɤɨɬɨɪɚɹ 
ɛɟɪɟɬɫɹ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɩɪɢɥ. 1, ɬɚɛɥ. 1, 3). 

ɉɥɨɳɚɞɶ ɬɭɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɤɪɟɩɥɟɧɧɨɣ 
ɱɚɫɬɢ ɩɟɪɢɦɟɬɪɚ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɬɭɲɢɬɶ ɨɞɧɢɦ ɨɝɧɟɬɭɲɢɬɟɥɟɦ ɢɥɢ 
ɭɫɬɚɧɨɜɤɨɣ. Ɉɛɳɚɹ ɟɟ ɜɟɥɢɱɢɧɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɢ 
ɬɚɤɬɢɤɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 

Ⱦɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɴɟɦɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɫ ɜɵɩɭɫɤɚɧɢɟɦ ɨɝɧɟɬɭɲɚɳɟɝɨ 
ɩɨɪɨɲɤɚ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɜɵɪɚɛɨɬɤɢ ɩɨ ɯɨɞɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɞɚɥɶɧɨɫɬɶ ɢ ɩɥɨɳɚɞɶ ɬɭɲɟɧɢɹ (ɦɟɬɨɞ ɦɚɫɫɢɪɨɜɚɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɨɪɨɲɤɨɜɵɯ 
ɨɝɧɟɬɭɲɢɬɟɥɟɣ). Ɉɛɵɱɧɨ ɜɵɩɭɫɤɚɸɬ ɨɝɧɟɬɭɲɚɳɢɣ ɩɨɪɨɲɨɤ ɞɜɭɦɹ ɩɚɪɬɢɹɦɢ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, 
ɜɵɩɭɫɤ ɫɥɟɞɭɟɬ ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɱɟɪɟɡ 10-12 ɫ. Ʉɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɤɚɠɞɨɣ ɩɚɪɬɢɢ 
ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɧɟɣ (ɪɢɫ. 1). 
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Ʉɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ n ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ (ɦɟɧɶɲɟɣ) ɩɚɪɬɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ 
ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 2. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɟ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɩɨɜɬɨɪɹɸɬ ɜ 
ɬɚɤɨɦ ɠɟ ɩɨɪɹɞɤɟ. 

 

 

 

Ɋɢɫ.1. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɩɚɪɬɢɢ ɨɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɪɢ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɧɟɣ: 1 – 1,0 ɦ/ɫ; 2 – 2,0 ɦ/ɫ; 3 – 2,5 ɦ/ɫ; 4 – 3,0 ɦ/ɫ; 5 – 3,5 ɦ/ɫ; 6 

– 4,0 ɦ/ɫ; 7 – 4,5 ɦ/ɫ; 8 – 5,0 ɦ/ɫ 

 

ȼ ɩɟɪɟɞɜɢɠɧɵɯ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɹɯ, ɩɨɥɧɚɹ ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɨɬ 20 ɞɨ 450 ɤɝ, 
ɜɵɛɪɨɫ ɩɨɪɨɲɤɚ ɢɡ ɟɦɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ɉɨɪɨɲɨɤ 
ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɩɨɪɧɵɣ ɪɭɤɚɜ, ɤɨɬɨɪɵɣ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɢɫɬɨɥɟɬɨɦ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɨɪɨɲɨɤ 
ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɨɱɚɝ ɝɨɪɟɧɢɹ ɩɪɟɪɵɜɢɫɬɵɦɢ ɫɬɪɭɹɦɢ. 

ɋɤɥɚɞɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɤɨɫɬɪɵ, ɡɚɬɹɠɤɢ, ɫɬɨɣɤɢ) ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɛɢɪɚɬɶ ɢ ɩɨɜɬɨɪɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɪɨɲɤɨɦ. 

Ʉɨɧɜɟɣɟɪɧɭɸ ɥɟɧɬɭ, ɤɨɬɨɪɚɹ ɝɨɪɢɬ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɪɨɲɤɨɦ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. Ɍɭɲɟɧɢɟ ɥɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɟɬɜɢ. ȼ ɫɥɭɱɚɟ ɪɚɫɫɥɨɟɧɢɹ 
ɥɟɧɬɵ ɨɛɪɚɛɚɬɵɜɚɸɬ ɤɚɠɞɵɣ ɫɥɨɣ ɨɬɞɟɥɶɧɨ. 

ɍɫɬɚɧɨɜɤɢ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɢ (ɬɢɩɚ «ȼɢɯɪɶ») 
ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɴɟɦɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɦɢ ɩɨɪɨɲɤɚɦɢ 
ɩɭɬɟɦ ɩɨɞɚɱɢ ɢɯ ɜ ɫɩɭɬɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɨɬɨɤ ɫ ɪɚɫɯɨɞɨɦ ɧɟ ɦɟɧɟɟ 2,5 ɤɝ/ɫ ɢɥɢ ɩɨ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɬɪɭɛɚɦ ɞɢɚɦɟɬɪɨɦ 500-600 ɦɦ ɫ ɪɚɫɯɨɞɨɦ 1,0-1,2 ɤɝ/ɫ. Ⱦɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɜɵɪɚɛɨɬɨɤ ɫ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ ɞɨ 600 ɦ3/ɦɢɧ ɢ ɟɝɨ ɫɤɨɪɨɫɬɢ ɨɬ 1,5 ɞɨ 2,0 ɦ/ɫ ɞɚɥɶɧɨɫɬɶ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɩɨɞɚɱɟ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɉ-2ȺɉɆ ɤ ɨɱɚɝɭ 
ɩɨɠɚɪɚ ɜ ɫɩɭɬɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɨɬɨɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 6-7. 
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Ɋɢɫ. 2. Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ: ɚ – ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɤɥɸɱɚɟɦɵɯ ɩɟɪɜɵɦɢ; ɛ – ɜɤɥɸɱɚɟɦɵɯ ɱɟɪɟɡ 10-15 ɫɟɤ ɩɨɫɥɟ ɩɟɪɜɨɣ ɩɚɪɬɢɢ. 

 

ȼ ɜɵɪɚɛɨɬɤɚɯ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɛɨɥɟɟ 8 ɦ2
 ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ 600 ɦ3/ɦɢɧ 

ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɩɪɢɦɟɧɹɬɶ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ «ȼɢɯɪɶ» ɨɞɧɨɜɪɟɦɟɧɧɨ. Ⱦɚɥɶɧɨɫɬɶ ɢɯ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 4. 

ɑɟɪɟɡ ɤɚɠɞɵɟ 10-15 ɦɢɧ ɩɨɞɚɱɭ ɩɨɪɨɲɤɚ ɩɪɟɤɪɚɳɚɸɬ, ɩɪɨɢɡɜɨɞɹɬ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ 
ɩɨɬɭɲɟɧɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ, ɚ ɭɫɬɚɧɨɜɤɚ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɛɥɢɠɟ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ. ɉɪɢ 
ɧɚɥɢɱɢɢ ɜ ɜɵɪɚɛɨɬɤɟ ɨɛɪɭɲɟɧɧɵɯ ɩɨɪɨɞ ɢɥɢ ɞɪɭɝɢɯ ɩɪɟɩɹɬɫɬɜɢɣ ɩɨɞɚɱɭ ɩɨɪɨɲɤɚ ɤ ɨɱɚɝɭ 
ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɬɪɭɛɚɦ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ «ȼɢɯɪɶ» 
ɷɮɮɟɤɬɢɜɧɨ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 180-360 ɦ3/ɦɢɧ. 

 

1. Дɢɫɬɚɧɰɢɨɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɪɨɲɤɨɜɵɯ 
ɨɝɧɟɬɭɲɢɬɟɥɟɣ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɧɹɟɦɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ. 
S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2

; 

Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ, ɦ; 
SȽ – ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
ɜɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ; 
ɫɢɫɬɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 
Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɪɭɱɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɢ 

ɩɟɪɟɞɜɢɠɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɹɜɥɹɸɬɫɹ: 
ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɢɬɟɥɹ (ɭɫɬɚɧɨɜɤɢ) Lɭ; 
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110 

ɩɥɨɳɚɞɶ ɬɭɲɟɧɢɹ SɌ; 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ĲɌ. 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. ɂɫɩɨɥɶɡɭɹ ɫɜɟɞɟɧɢɹ ɨ ɦɟɫɬɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɭɫɥɨɜɢɹɯ ɪɚɡɜɢɬɢɹ ɩɨɞɡɟɦɧɨɝɨ 
ɩɨɠɚɪɚ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɢɥ., ɬɚɛɥ. 3) ɜɵɛɪɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɬɚɤɬɢɱɟɫɤɭɸ ɫɯɟɦɭ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

2. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 1) ɨɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ nɧ ɜ 
ɩɚɪɬɢɢ ɨɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɧɟɣ. 

3. ɋɪɚɜɧɢɬɶ ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɫ ɪɚɫɱɟɬɧɵɦ np (ɮ. 1), ɢɫɯɨɞɹ ɢɡ 
ɩɥɨɳɚɞɢ ɝɨɪɟɧɢɹ ɨɫɧɨɜɧɵɯ ɝɨɪɸɱɢɯ ɷɥɟɦɟɧɬɨɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɨɝɧɟɬɭɲɚɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɪɭɱɧɵɯ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ: 

i

Ƚ
p i

ɨɫ

S
n

S
                                                                           (1) 

ɝɞɟ SȽ
i
 – ɩɥɨɳɚɞɶ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ i-ɝɨ ɜɢɞɚ ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ, ɦ2

 (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); 
Sɨɫ

i
 – ɨɝɧɟɬɭɲɚɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɬɭɲɟɧɢɸ ɝɨɪɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ i-ɝɨ ɜɢɞɚ ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ, 

ɦ2
 (ɩɪɢɥ., ɬɚɛɥ. 1); 

 

3. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɤɝ: 

1

n

ɨɛɳ Т ɪ
i

M M n M


                                                       (2) 

ɝɞɟ n – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɲɬ; 
Ɇ – ɦɚɫɫɚ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ, ɤɝ (ɩɪɢɥ., ɬɚɛɥ. 1). 
 

4. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɫ: 

T

M

A
                                                                              (3) 

ɝɞɟ: Ɇ – ɦɚɫɫɚ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ, ɤɝ (ɩɪɢɥ., ɬɚɛɥ. 1); 
Ⱥ – ɪɚɫɯɨɞ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɤɝ/ɫ (ɩɪɢɥ., ɬɚɛɥ. 1). 
 

ɉɪɢɦɟɪ 1. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɩɚɪɬɢɢ, 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɪɚɡɜɢɬɢɹ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: Vɜ = 2 ɦ/ɫ; S = 9 ɦ2

; SȽ = 8,2 ɦ2
; Lɩ = 4,1 ɦ, Ĳ = 20 ɦɢɧ. 
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Ɋɟɲɟɧɢɟ.  

1. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɟ 
ɩɨɪɨɲɤɨɜɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ («+» – 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɸ, «–» – ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɸ) (ɩɪɢɥ. 1, ɬɚɛɥ. 1, 2): 
– ɜɪɟɦɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ:  
ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɟɪɟɧɨɫɧɵɟ – 10-20 ɦɢɧ (Ĳ = 20 ɦɢɧ / +); 
ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɟɪɟɞɜɢɠɧɵɟ – 40-60 ɦɢɧ (Ĳ = 20 ɦɢɧ / +); 
– ɞɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ: 
ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɟɪɟɧɨɫɧɵɟ – ɞɨ 10 ɦ (Lɩ = 4,1 ɦ / +); 

ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɟɪɟɞɜɢɠɧɵɟ – 20-30 ɦ (Lɩ = 4,1 ɦ / +); 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɵɦ ɩɪɢɦɟɧɟɧɢɟ 1-2 ɩɚɪɬɢɣ ɩɟɪɟɧɨɫɧɵɯ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɞɚɸɳɢɯ ɩɨɪɨɲɨɤ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɨɬɨɤ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ. ȼ 
ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɱɧɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ 
Ɉɉɒ-10Ƚ (ɩɪɢɥ. 1, ɬɚɛɥ. 1). 

 

 

Ɋɢɫ.3. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɩɚɪɬɢɢ ɨɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ S = 9 

ɦ2
 ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɧɟɣ V = 2 ɦ/ɫ. 

  

1. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 1) ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɩɚɪɬɢɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɫɨɫɬɚɜɥɹɟɬ 6 ɲɬ (ɪɢɫ. 3; ɨɤɪɭɝɥɟɧɢɟ ɜ 
ɫɬɨɪɨɧɭ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ). 

2. ɂɫɯɨɞɹ ɢɯ ɨɝɧɟɬɭɲɚɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ Ɉɉɒ-10Ƚ ɤ ɬɭɲɟɧɢɸ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, 
ɪɚɜɧɨɣ Sɨɫ

ɤ
 = 2 ɦ2, ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ (ɮ. 1): 
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    → 5 ɲɬ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-10Ƚ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ S 

= 9 ɦ2
 ɢ ɫɤɨɪɨɫɬɶɸ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ Vɜ = 2 ɦ/ɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɱɟɬɧɨɦɭ. 
4. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ (ɦɚɫɫɚ) ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-10Ƚ ɫɨɫɬɚɜɢɬ (ɮ. 2): 
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5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-10Ƚ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ (ɮ. 3): 

5 8
80

0,5
Ɍ

n M

A
      ɫ 

 

ɉɪɢɦɟɪ 2. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɞɜɭɯ ɩɚɪɬɢɹɯ 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɪɚɡɜɢɬɢɹ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: Vɜ = 2 ɦ/ɫ; S = 9 ɦ2

; SȽ = 8,2 ɦ2
; Lɩ = 4,1 ɦ, Ĳ = 20 ɦɢɧ. 

1. ɉɪɢ ɦɚɫɫɨɜɨɦ ɩɪɢɦɟɧɟɧɢɢ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɩɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 2ɚ, ɛ) ɤɨɥɢɱɟɫɬɜɨ 
ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɤɥɸɱɚɟɦɵɯ ɩɟɪɜɵɦɢ, ɫɨɫɬɚɜɥɹɟɬ 6 ɲɬ., ɜɤɥɸɱɚɟɦɵɯ ɱɟɪɟɡ 
10-15 ɫ ɩɨɫɥɟ ɩɟɪɜɨɣ ɩɚɪɬɢɢ – 3 ɲɬ. (ɪɢɫ. 4ɚ, ɛ). 

 

 

 

Ɋɢɫ. 4. Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɩɨɪɨɲɤɨɜɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɩɪɢ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ S = 9 ɦ2

 ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɧɟɣ V = 2 ɦ/ɫ: ɚ – ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɤɥɸɱɚɟɦɵɯ ɩɟɪɜɵɦɢ; ɛ – ɜɤɥɸɱɚɟɦɵɯ ɱɟɪɟɡ 10-15 ɫɟɤ ɩɨɫɥɟ ɩɟɪɜɨɣ ɩɚɪɬɢɢ 

 

2. ɋɦ. ɩ. 2 ɜ ɩɪɢɦɟɪɟ 1. 
3. ɋɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-

10Ƚ ɫɨɫɬɚɜɢɬ: 
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4. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-10Ƚ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɤɥɸɱɚɟɦɵɯ ɩɟɪɜɵɦɢ, ɫɨɫɬɚɜɥɹɟɬ: 
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ɜɤɥɸɱɚɟɦɵɯ ɱɟɪɟɡ 10-15 ɫ ɩɨɫɥɟ ɩɟɪɜɨɣ ɩɚɪɬɢɢ: 
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ɋɭɦɦɚɪɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɚɫɫɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɨɝɧɟɬɭɲɢɬɟɥɟɣ Ɉɉɒ-10: 
1 2 96 48 15 159Ɍ Ɍ Ɍ ɩ           ɫ 

 

2. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɨɪɨɲɤɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɨɬɭɲɚɳɟɣ ɭɫɬɚɧɨɜɤɢ lɌ; 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ĲɌ; 

ɦɚɫɫɭ ɩɨɪɨɲɤɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ Ɇ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ⱥ – ɪɚɫɯɨɞ ɩɨɪɨɲɤɚ ɭɫɬɚɧɨɜɤɨɣ: 
ɞɥɹ ɫɤɜɨɡɧɵɯ ɜɵɪɚɛɨɬɨɤ: ɆȽɉɉɍ – 2-2,5 ɤɝ/ɫ; ɉɉɍ – 4-5 ɤɝ/ɫ; 
ɩɪɢ ɩɨɞɚɱɟ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ: ɆȽɉɉɍ – 1-1,3 ɤɝ/ɫ; ɉɉɍ – 2-2,5 ɤɝ/ɫ; 
Ln – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ, ɦ; 
Lɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ ɜ ɜɵɪɚɛɨɬɤɭ ɞɨ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ, ɦ; 
Vc – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 
S – ɫɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ2

; 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɦɢɧ. 
 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ  
1. ɉɨ ɩɥɚɧɭ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɫ ɭɱɟɬɨɦ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɲɚɯɬɟ (ɧɚɥɢɱɢɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ, ɪɚɡɦɟɳɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ) ɜɵɛɢɪɚɟɬɫɹ 
ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɠɚɪɨɬɭɲɚɳɟɣ ɭɫɬɚɧɨɜɤɢ (ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɠɟ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ) ɢ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ Lɨ. 

2. ɉɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ 
ɧɚɱɚɥɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ Lɩ. (ɉɊ1.2) 

3. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɭɟɦɚɹ ɞɚɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ LɌ, ɬ.ɟ. ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɪɨɲɤɨɜɨɣ ɭɫɬɚɧɨɜɤɢ (ɦɟɫɬɚ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ ɜ ɜɵɪɚɛɨɬɤɭ) ɞɨ ɮɪɨɧɬɚ ɡɨɧɵ 
ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ): 

 

Ɍ ɩ ɨL L L                                                                       (1) 

ɝɞɟ Ln – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ, ɦ; 
Lɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ ɜ ɜɵɪɚɛɨɬɤɭ ɞɨ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦ 

(ɡɧɚɤ «–» ɩɨɹɜɥɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɦɟɠɞɭ ɮɪɨɧɬɨɦ ɡɨɧɵ ɝɨɪɟɧɢɹ ɢ 
ɦɟɫɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ (ɪɚɡɦɟɳɟɧɚ ɜ ɪɚɧɧɟɟ ɩɨɬɭɲɟɧɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ) 

 

4. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɫɤɜɨɡɧɵɯ ɜɵɪɚɛɨɬɤɚɯ:  

20,0027 0,08 1,3Ɍ T TL L                                           (2) 
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5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɬɪɭɛɚɦ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɚɛɨɣ ɜɨɡɞɭɯɚ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ (ɪɢɫ. 5). 

 

 

 

Ɋɢɫ. 5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɨɝɧɟɬɭɲɚɳɢɦ ɩɨɪɨɲɤɨɦ 
(ɩɨɞɚɱɚ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɬɪɭɛɚɦ) ɩɨɠɚɪɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɬɭɩɢɤɨɜɵɯ 

ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ ɩɥɨɳɚɞɢ ɢɯ ɫɟɱɟɧɢɹ: 1 – 4,0 ɦ²; 2 – 6,0 ɦ²; 3 – 8,0 ɦ²; 4 – 10,0 ɦ². 
 

6. Ɉɩɪɟɞɟɥɹɟɦ ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɨɬɭɲɚɳɟɣ ɭɫɬɚɧɨɜɤɢ lɌ ɬɢɩɚ 
«ȼɢɯɪɶ» ɢɥɢ ɉɉɍ (ɨɬ ɬɨɱɤɢ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ) ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɉ-2Ⱥɉ ɢɥɢ 
ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɬɧɨɝɨ ɜ ɜɵɪɚɛɨɬɤɚɯ ɪɚɡɥɢɱɧɨɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ 
ɧɢɠɟɩɪɢɜɟɞɟɧɧɵɦ ɝɪɚɮɢɤɚɦ (ɪɢɫ. 6-7). ȼ ɫɥɭɱɚɟ ɟɫɥɢ lɌ < LɌ, ɬɨ ɬɭɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɭɱɚɫɬɤɚɦɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɭɫɬɚɧɨɜɤɢ ɜ ɪɚɧɟɟ ɩɨɬɭɲɟɧɧɭɸ ɱɚɫɬɶ ɜɵɪɚɛɨɬɤɢ 
ɢɥɢ ɧɚɪɚɳɢɜɚɧɢɟɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɍɜɟɥɢɱɟɧɢɟ ɞɚɥɶɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ» ɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɭɫɬɚɧɨɜɤɢ ɉɉɍ, ɱɬɨ ɜɢɞɧɨ 
ɢɡ ɝɪɚɮɢɤɨɜ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ» ɢɯ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɜɵɪɚɛɨɬɤɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
5-7 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

7. Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ: 
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                                                                (3) 

ɝɞɟ Ⱥ – ɪɚɫɯɨɞ ɩɨɪɨɲɤɚ ɭɫɬɚɧɨɜɤɨɣ, ɤɝ/ɫ 
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  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦɢɧ 
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ȼɧɢɦɚɧɢɟμ Ɉɝɧɟɬɭɲɚɳɢɟ ɩɨɪɨɲɤɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ 
ɩɪɟɤɪɚɳɟɧɢɹ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ ɢ ɩɟɪɜɢɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɝɨɪɹɳɢɯ ɭɱɚɫɬɤɨɜ (ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 200-250°C). Дɚɥɶɧɟɣɲɟɟ ɨɯɥɚɠɞɟɧɢɟ ɢ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɥɢɤɜɢɞɚɰɢɸ 
ɨɫɬɚɜɲɢɯɫɹ ɥɨɤɚɥɶɧɵɯ ɨɱɚɝɨɜ ɝɨɪɟɧɢɹ (ɬɥɟɧɢɹ) ɩɪɨɜɨɞɢɬɶ ɜɨɞɨɣ ɢɥɢ ɩɟɧɨɣ. 

 

 

 

 

Ɋɢɫ. 6. Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ «ȼɢɯɪɶ» ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɉ-

2Ⱥɉ (ɚ) ɢ ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɬɧɨɝɨ (ɛ) ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ:  
1 – 4,5 ɦ²; 2 – 6,6 ɦ²; 3 – 8,8 ɦ²; 4 – 11 ɦ² 
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Ɋɢɫ. 7. Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ» ɢɥɢ ɨɞɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɉɉɍ ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɉ-2Ⱥɉ (ɚ) ɢ ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɬɧɨɝɨ (ɛ) ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ 
ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ: 1 – 4,5 ɦ²; 2 – 6,6 ɦ²; 3 – 8,8 ɦ²; 4 – 11 ɦ²; 5 – 13 ɦ² 

 

ɉɪɢɦɟɪ. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ 
6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɩɨɪɨɲɤɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ: Ln = 58,1 ɦ; Lɨ = 30 ɦ; Vc – 2 ɦ/ɫ; S = 9 ɦ2

; Q – 1080 ɦ3/ɦɢɧ; Ĳ = 80 ɦɢɧ. 
Ɋɟɲɟɧɢɟ. 

1. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɟ ɨɞɧɨɣ 
ɩɨɪɨɲɤɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ «ȼɢɯɪɶ» ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ (ɩɪɢɥ., ɬɚɛɥ. 
1, 2): 

– ɜɪɟɦɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ: 60-240 ɦɢɧ (t = 80 

ɦɢɧ / +); 
– ɞɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ ɞɨ 30 ɦ (Ln = 58,1 ɦ / –); 

– ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɧɟ ɛɨɥɟɟ 8 ɦ2
 (S = 9 ɦ2

 / –); 



 

 

117 

117 

– ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɧɟ ɦɟɧɟɟ 1,5 ɦ/ɫ (Vc – 2 ɦ/ɫ / +). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ 2 ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ», ɩɨɞɚɸɳɢɯ ɩɨɪɨɲɨɤ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ 
ɩɨɬɨɤ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ. 

2. ȼɟɥɢɱɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɦɟɫɬɚ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ ɜ ɜɵɪɚɛɨɬɤɭ ɞɨ ɦɟɫɬɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ Lɨ = 30 ɦ. 

3. Ɍɪɟɛɭɟɦɚɹ ɞɚɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ LɌ ɫɨɫɬɚɜɥɹɟɬ (ɮ. 1): 
30 58,1 88,1Ɍ ɩ ɨL L L      ɦ 

4. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɫɤɜɨɡɧɵɯ ɜɵɪɚɛɨɬɤɚɯ (ɮ. 2):  

2 20,0027 0,08 1,3 0,0027 88,1 0,08 88,1 1,3 218Ɍ T TL L             ɦɢɧ 

5. Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɩɨɠɚɪɨɬɭɲɚɳɢɯ ɭɫɬɚɧɨɜɨɤ ɬɢɩɚ «ȼɢɯɪɶ» 
(ɨɬ ɬɨɱɤɢ ɜɵɛɪɨɫɚ ɩɨɪɨɲɤɚ) ɜ ɜɵɪɚɛɨɬɤɟ ɫ S = 9 ɦ2

 ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ Vɫ 

= 2 ɦ/ɫ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɉ-2Ⱥɉ – 49 ɦ, ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɬɧɨɝɨ ɩɨɪɨɲɤɚ lT = 

108 ɦ (ɪɢɫ. 8). Ɍɨ ɟɫɬɶ, ɩɨɞɚɱɚ ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɩɨɪɨɲɤɚ ɞɜɭɦɹ ɭɫɬɚɧɨɜɤɚɦɢ ɜɩɨɥɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɭɸ ɞɚɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ LɌ = 88,1 ɦ. 

6. Ɇɚɫɫɚ ɨɝɧɟɬɭɲɚɳɟɝɨ ɩɨɪɨɲɤɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ: 

1

60 60 2 218 26160
n

T

i

Ɇ Ⱥ 


        ɤɝ 

 

 

Ɋɢɫ. 8. Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ» ɢɥɢ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɉɉɍ ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɉ-2Ⱥɉ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ S = 9 ɦ². 
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Ɋɢɫ. 9. Ⱦɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ «ȼɢɯɪɶ» ɢɥɢ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɉɉɍ ɩɪɢ ɩɨɞɚɱɟ ɩɨɪɨɲɤɚ ɫɭɩɟɪɬɨɧɤɨɞɢɫɩɟɪɫɬɧɨɝɨ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ S = 9 ɦ² 

 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 7 

ɉȺɊȺɆȿɌɊɕ Ɍɍɒȿɇɂə ɉɈɀȺɊȺ ɉȿɇɈɃ 

ɐɟɥɶ: Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ 
ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɜ ɫɤɜɨɡɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 

 

ɉɨɠɚɪɨɬɭɲɚɳɢɣ ɷɮɮɟɤɬ ɩɟɧɵ ɨɫɧɨɜɚɧ ɧɚ ɨɯɥɚɠɞɟɧɢɢ ɝɨɪɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɧɚ ɱɚɫɬɢɱɧɨɣ ɢɡɨɥɹɰɢɢ ɡɨɧɵ ɝɨɪɟɧɢɹ ɨɬ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɟɧɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
(ɬɚɛɥ. 1-2). 

ȼɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɴɟɦɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɱɚɝ 
ɩɨɠɚɪɚ, ɫɩɨɫɨɛɧɚ ɬɭɲɢɬɶ ɬɪɭɞɧɨɫɦɚɱɢɜɚɟɦɵɟ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ (ɭɝɨɥɶɧɚɹ ɩɵɥɶ ɢ ɞɪ.) ɢ 
ɩɪɨɧɢɤɚɬɶ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɟ ɦɟɫɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɟɟ ɩɪɢɦɟɧɟɧɢɹ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɤɪɚɬɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ ɩɟɧɭ ɧɢɡɤɨɣ (ɞɨ 20), ɫɪɟɞɧɟɣ (21-200) ɢ ɜɵɫɨɤɨɣ (ɛɨɥɟɟ 200) ɤɪɚɬɧɨɫɬɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɟɟ ɤɪɚɬɧɨɫɬɶ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɪɚɜɧɚ 1000, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɭ 0,001 ɦ3

 ɠɢɞɤɨɫɬɢ ɜ 1 ɦ3
 ɩɟɧɵ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɩɪɢɦɟɧɹɸɬ ɩɟɧɭ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɞɨ 2 ɱ. ɍɫɬɨɣɱɢɜɨɫɬɶ 
ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ, ɠɟɫɬɤɨɫɬɢ ɜɨɞɵ, ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ (ɧɟ ɛɨɥɟɟ 4 ɦ/ɫ), ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɉɟɧɚ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɚ, ɩɨɷɬɨɦɭ ɡɚɩɪɟɳɟɧɨ ɬɭɲɢɬɶ ɩɟɧɨɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ 
ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

ɉɟɧɭ ɫɪɟɞɧɟɣ ɤɪɚɬɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɤɭɩɨɥɚɯ 
ɜɵɪɚɛɨɬɨɤ, ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ ɤɚɦɟɪɚɯ ɢ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ; ɩɟɧɭ ɜɵɫɨɤɨɣ 
ɤɪɚɬɧɨɫɬɢ – ɞɥɹ ɛɵɫɬɪɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɨɤ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɞɥɢɧɨɣ 1000-1500 ɦ. 
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Ɂɚɩɨɥɧɟɧɢɟ ɜɵɪɚɛɨɬɨɤ ɩɟɧɨɣ ɜɵɡɵɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɪɟɤɪɚɳɟɧɢɸ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɧɵ ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɩɪɟɜɵɲɚɟɬ 2 %, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɩɨɞɚɱɭ ɩɟɧɵ, ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɢ ɩɪɢɦɟɧɢɬɶ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɩɟɧɨɣ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚ 
ɛɥɢɠɚɣɲɟɦ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɝɨɪɢɡɨɧɬɟ ɜɨɡɜɟɫɬɢ ɩɨɥɨɤ ɢ ɡɚɫɵɩɚɬɶ ɟɝɨ ɫɥɨɟɦ ɝɥɢɧɵ. ȼ 
ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɥɟɠɚɳɢɯ ɧɢɠɟ ɝɨɪɢɡɨɧɬɨɜ, ɞɨɫɬɚɬɨɱɧɨ ɜɨɡɜɟɫɬɢ ɞɨɳɚɬɵɟ ɢɥɢ 
ɲɥɚɤɨɛɥɨɱɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɭɩɥɨɬɧɢɜ ɢ ɭɫɢɥɢɜ ɢɯ ɫɬɨɣɤɚɦɢ. 

ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɟɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɟ ɨɛɴɟɦ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɤɥɸɱɚɹ ɜ ɪɚɛɨɬɭ ɝɟɧɟɪɚɬɨɪ ɞɨ ɩɨɥɧɨɝɨ ɢɫɱɟɡɧɨɜɟɧɢɹ ɩɪɢɡɧɚɤɨɜ ɝɨɪɟɧɢɹ. 

ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɩɟɧɭ ɜɵɫɨɤɨɣ ɤɪɚɬɧɨɫɬɢ 
ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ ɞɨ 1,0-1,5 ɦ/ɫ, ɚ ɫɪɟɞɧɟɣ 
ɤɪɚɬɧɨɫɬɢ – ɞɨ 2,0-2,5 ɦ/ɫ. 

ȿɫɥɢ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɟɧɨɣ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɨɟ 
ɟɟ ɪɚɡɪɭɲɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦɧɭɸ ɞɨɥɸ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɜɨɞɧɨɦ 
ɪɚɫɬɜɨɪɟ ɞɨ 1,5-3,0 %. ɗɬɨ ɭɦɟɧɶɲɢɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɟɧɵ ɢ ɭɫɤɨɪɢɬ ɨɯɥɚɠɞɟɧɢɟ ɡɨɧɵ ɝɨɪɟɧɢɹ 
ɢ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ. 

ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɩɨɥɨɝɢɯ ɜɵɪɚɛɨɬɤɚɯ ɩɟɧɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɨɜ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɢɥɢ ɩɪɢ ɧɚɥɢɱɢɢ ɡɚ ɨɱɚɝɨɦ ɝɨɪɟɧɢɹ (ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ 
ɫɬɪɭɢ) ɜɨɞɹɧɨɣ ɡɚɜɟɫɵ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɚɡɪɵɜɚ ɜ ɤɪɟɩɢ ɢ ɬ.ɞ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢ 
ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɧɟ ɦɟɧɟɟ 2 ɦ/ɫ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɩɟɧɨɝɟɧɟɪɚɬɨɪ ɉɒ. ɂɡ-ɡɚ 
ɜɨɥɧɨɨɛɪɚɡɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ ɩɟɧɵ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɦɨɝɭɬ ɨɫɬɚɜɚɬɶɫɹ 
ɬɥɟɸɳɢɟ ɨɱɚɝɢ. ɉɨɷɬɨɦɭ ɩɨɫɥɟ 2-3 ɱ ɡɚɩɭɫɤɚ ɩɟɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɡɜɟɞɤɭ ɢ ɩɪɢɧɹɬɶ 
ɦɟɪɵ ɩɨ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɬɭɲɟɧɢɸ. 

ɉɨɫɥɟ ɪɟɦɨɧɬɚ ɤɪɟɩɢ ɨɯɥɚɠɞɟɧɧɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɩɟɧɨɝɟɧɟɪɚɬɨɪ ɩɟɪɟɧɨɫɹɬ ɛɥɢɠɟ ɤ 
ɡɨɧɟ ɝɨɪɟɧɢɹ, ɧɚɪɚɳɢɜɚɸɬ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɬɪɭɛɵ ɢ ɩɨɠɚɪɧɵɟ ɪɭɤɚɜɚ, ɩɟɧɭ ɫɧɨɜɚ ɩɨɞɚɸɬ ɞɨ 
ɡɚɜɟɪɲɟɧɢɹ ɬɭɲɟɧɢɹ ɨɱɚɝɨɜ ɝɨɪɟɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ 40°ɋ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ ɤɚɦɟɪɚɯ, ɤɭɩɨɥɚɯ, ɡɚ ɛɟɬɨɧɧɨɣ ɤɪɟɩɶɸ ɢ ɜ 
ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɟɧɭ ɫɪɟɞɧɟɣ 
ɤɪɚɬɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɩɨɥɭɱɚɸɬ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɧɚɩɨɪɚ ɜɨɞɵ ɩɟɧɨɝɟɧɟɪɚɬɨɪɚɦɢ ɉɒ, Ƚȼɉ-600, 

Ƚȼɉ-2000. ɉɨɞɚɜɚɬɶ ɩɟɧɭ ɜ ɤɚɦɟɪɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɱɟɪɟɡ ɯɨɞɨɤ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ ɞɨ 
ɡɚɩɨɥɧɟɧɢɹ ɜɫɟɣ ɤɚɦɟɪɵ. 

ȼɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ ɫ ɩɨɦɨɳɶɸ 
ɭɫɬɪɨɣɫɬɜɚ ɍɂɉ ɢ ɍɉȽȼ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɞɤɨɝɨ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɡɨɬɚ, ɚ ɬɚɤɠɟ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ 
ɩɟɧɭ ɜɵɫɨɤɨɣ ɢɥɢ ɫɪɟɞɧɟɣ ɤɪɚɬɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɜɨɞɵ ɜ 100–500 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ 
ɩɨɞɬɨɩɥɟɧɢɢ. 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɬɭɩɢɤɨɜɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɝɚɡɨɜɵɯ ɲɚɯɬ ɢɫɩɚɪɟɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɩɟɧɵ ɜɵɡɵɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɤɢɫɥɨɪɨɞɚ ɢ ɦɟɬɚɧɚ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɯɥɚɠɞɟɧɢɸ ɡɨɧɵ ɝɨɪɟɧɢɹ, ɫɬɟɧɨɤ ɢ 
ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ. 
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ɂɡ-ɡɚ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɪɨɛɨɤ, ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɞɜɢɠɟɧɢɸ 
ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ ɞɨ ɡɚɛɨɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɩɨɥɨɝɢɯ ɜɵɪɚɛɨɬɨɤ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɞɚɜɚɬɶ ɩɟɧɭ 
ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɬɪɭɛɚɦ. 

ɉɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɤɭɩɨɥɚɯ ɢ ɡɚ ɤɪɟɩɶɸ ɜɵɪɚɛɨɬɤɢ ɢ ɧɚɥɢɱɢɢ ɨɱɚɝɨɜ ɬɥɟɧɢɹ ɜ 
ɡɚɦɤɚɯ ɞɟɪɟɜɹɧɧɨɣ ɤɪɟɩɢ ɢɯ ɨɯɥɚɠɞɚɸɬ ɢ ɬɭɲɚɬ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɢɥɢ ɜɨɞɨɣ. 

 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɜ 
ɫɤɜɨɡɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ); 
ɦɚɫɫɭ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɥɧɨɣ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ; 
ɞɚɥɶɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

S – ɫɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ²; 
V – ɫɤɨɪɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ, ɦ/ɫ; 
Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɬɭɲɟɧɢɹ, ɦ; 
Tɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɨɋ; 
Ⱥɩ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ³/ɫ. 
K – ɤɪɚɬɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɣ ɩɟɧɵ; 
Ȝɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, Ⱦɠ/(ɦ²·°ɋ); 
ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɦ²/ɫ. 
ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ, ɮɨɪɦɚ ɤɪɟɩɥɟɧɢɹ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɞɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ (ɦ): 
 

ɞɜ o ɩL L L                                                                      (1) 

ɝɞɟ Lo – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɩɟɧɨɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɦ. 

Lɩ – ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɧɚɱɚɥɨ ɬɭɲɟɧɢɹ, ɦ. 
 

2. ɉɨ ɬɚɛɥ. 3-4 (ɩɪɢɥ. 1) ɜɵɛɢɪɚɟɦ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɞɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ Lɞɜ ɩɪɢ ɡɚɞɚɧɧɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ. 

3. ɉɨ ɬɚɛɥ. 3-4 (ɩɪɢɥ. 1), ɢɫɩɨɥɶɡɭɹ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Lɞɜ 

ɨɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɟɧɵ Ĳɞɜ (ɫ) ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vɩ (ɦ/ɫ). 
4. Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ (ɦ/ɫ): 
 

ɞɜ

ɞɜ

L
V                                                                              (2) 

ɝɞɟ Lɞɜ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ, ɦ; 
tɞɜ – ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɟ Lɞɜ ɨɬ ɩɟɧɨɝɟɧɟɪɚɬɨɪɚ, ɫ. 
 

5. ɉɨ ɬɚɛɥ. 1 ɨɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ dɷ, ɢɧɬɟɪɩɨɥɢɪɭɹ 
ɛɥɢɠɚɣɲɢɟ ɡɧɚɱɟɧɢɹ. 
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6. Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vdɷ ɧɚ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ Lɞɜ 

(ɦ²/ɫ): 
 

ɷd ɷV V d                                                                         (3) 

ɝɞɟ: V  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ, ɦ/ɫ; 
dɷ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ. 

 

Ɍɚɛɥɢɰɚ 1 

Ɂɧɚɱɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɵɪɚɛɨɬɤɢ dɷ (ɦ) 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 

ɜɵɪɚɛɨɬɤɢ, ɦ² 
Ɏɨɪɦɚ ɫɟɱɟɧɢɹ 

ɤɜɚɞɪɚɬɧɚɹ ɚɪɨɱɧɚɹ ɬɪɚɩɟɰɢɹ ɤɪɭɝɥɚɹ 

7,4 

8,9 

9,3 

11,2 

11,6 

12,7 

13,1 

2,72 

2,98 

3,05 

3,35 

3,41 

3,56 

3,62 

2,83 

3,10 

3,17 

3,48 

3,54 

3,71 

3,76 

2,62 

2,87 

2,93 

3,22 

3,27 

3,43 

3,48 

3,06 

3,35 

3,43 

3,76 

3,83 

4,00 

4,07 

 

7. ɉɨ ɬɚɛɥ. 2 ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ tɫ, 
ɨɋ (ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɡɧɚɱɟɧɢɸ Vɩ ɢɡ ɩ. 3 ɪɚɫɱɟɬɚ). 
 

Ɍɚɛɥɢɰɚ 2 

Ƚɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɧɟɝɨ ɮɪɨɧɬɚ ɩɟɧɵ Vɩ, ɦ/ɫ 0,25 0,62 0,74 0,79 0,83 0,88 0,91 

Ƚɪɚɧɢɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ 100 200 300 350 400 500 600 

 

8. ɉɨ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ ɨɩɪɟɞɟɥɹɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ tɫ, 

ɨɋ: ɩɪɢ V < 4 ɦ/ɫ tɫ = 800
ɨɋ, ɩɪɢ V ≥ 4 ɦ/ɫ tɫ = 900

ɨɋ. 
9. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɟɟ 

ɡɚɩɨɥɧɟɧɢɢ ɩɟɧɨɣ: 
 

'
c ɩ

ɛɟɡ
c ɩ

t t
t

t t

                                                                        (4) 

ɝɞɟ tɫ’ – ɝɪɚɧɢɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɞɚɥɶɧɟɣɲɟɟ 
ɞɜɢɠɟɧɢɟ ɩɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɩɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, °ɋ; 

tɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ (ɝɨɪɧɵɯ ɩɨɪɨɞ) ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, °ɋ (ɢɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ); 

tɫ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, °ɋ. 
 

10. ɉɨ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vdɷ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ tɛɟɡ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ ȥ ɫ ɩɨɦɨɳɶɸ ɧɨɦɨɝɪɚɦɦɵ (ɪɢɫ. 
1). 
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Ɋɢɫ. 1. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ 
ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ Ψ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ Vdɷ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ ɪɚɜɧɨɣ: 

1 – 0,00 ɦ²/ɫ; 2 – 0,10 ɦ²/ɫ; 3 – 0,27 ɦ²/ɫ; 4 – 0,60 ɦ²/ɫ; 5 – 1,00 ɦ²/ɫ; 6 – 1,63 ɦ²/ɫ; 7 – 

5,44 ɦ²/ɫ. 
ɉɨɪɹɞɨɤ ɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɨɝɪɚɦɦɨɣμ ɢɡ ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɫɱɢɬɚɧɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ tɛɟɡ, ɩɪɨɜɨɞɢɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɤɪɢɜɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɧɚɱɟɧɢɸ Vdɷ. Ɉɬ ɩɨɥɭɱɟɧɧɨɣ ɬɨɱɤɢ ɩɪɨɜɨɞɢɬɫɹ ɩɪɹɦɚɹ ɜɧɢɡ ɢ ɩɨɥɭɱɚɟɬɫɹ 
ɢɫɤɨɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ψ.  

11. Ɉɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ Ĳɧɚɝ 

ɞɟɣɫɬɜɭɸɳɢɦ ɜ ɧɟɣ ɩɨɠɚɪɨɦ (ɱ) ɩɨ ɬɚɛɥ. 3. 
12. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ (ɱ): 
 

ɡ ɧɚɝ                                                                         (5) 

ɝɞɟ ȥ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ. 
Ĳɧɚɝ – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɞɟɣɫɬɜɭɸɳɢɦ 

ɩɨɠɚɪɨɦ, ɱ. 
 

13. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 2), ɞɥɹ ɡɧɚɱɟɧɢɣ Ʉ (ɩɪɢɥ., ɬɚɛɥ. 1) Vɩ ɢ dɷ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɤ ɩɟɧɧɨɦɭ ɩɨɬɨɤɭ , Ⱦɠ/(ɦ²/ɫ). 

14. Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ȼi: 

 

ɷ
i

ɩ

d
B



                                                                         (6) 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɤ ɩɟɧɧɨɦɭ ɩɨɬɨɤɭ; 
dɷ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 
Ȝɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɯɥɚɠɞɚɟɦɵɯ ɩɨɪɨɞ, (ɞɥɹ ɩɟɫɱɚɧɧɢɤɚ Ȝɩ = 2,47 

Ⱦɠ/(ɦ²·°ɋ); ɞɥɹ ɚɪɝɢɥɥɢɬɚ ɢ ɚɥɟɜɪɨɥɢɬɚ Ȝɩ = 1,77 Ⱦɠ/(ɦ²·°ɋ)). 
 



 

 

123 

123 

 

Ɍɚɛɥɢɰɚ 3 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ tɧɚɝ ɞɟɣɫɬɜɭɸɳɢɦ ɜ ɧɟɣ 
ɩɨɠɚɪɨɦ (ɱ) 

ȼɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɵɪɚɛɨɬɤɟ 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ 

τɧɚɝ 

Ƚɨɪɸɱɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɣ 
ɤɪɟɩɶɸ 

Ƚɨɪɸɱɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɝɨɪɸɱɟɣ ɡɚɬɹɠɤɨɣ ɢ ɧɟɝɨɪɸɱɟɣ 
ɤɪɟɩɶɸ (ɫɬɨɣɤɢ, ɜɟɪɯɧɹɤɢ) 
Ƚɨɪɸɱɚɹ ɡɚɬɹɠɤɚ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ (ɫɬɨɣɤɢ, ɜɟɪɯɧɹɤɢ) 
Ƚɨɪɸɱɚɹ ɤɪɟɩɶ (ɡɚɬɹɠɤɚ, ɫɬɨɣɤɢ, ɜɟɪɯɧɹɤɢ) 

1,0 

 

1,5-2,0 

1,5-2,0 

3,0-4,0 

 
15. Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɟɜɚɧɢɹ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ: 
 

120

ɷ
H

ɧɚɝ

d
F

ɚ                                                               (7) 

ɝɞɟ ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɦ²/ɫ, (ɞɥɹ ɩɟɫɱɚɧɢɤɚ ɚ = 

1,21·10-6
 ɦ²/ɫ; ɞɥɹ ɚɪɝɢɥɥɢɬɚ ɢ ɚɥɟɜɪɨɥɢɬɚ ɚ =0,81·10-6ɦ²/ɫ); 

dɷ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 
Ĳɧɚɝ – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɞɟɣɫɬɜɭɸɳɢɦ 

ɩɨɠɚɪɨɦ, ɱ. 
  

16. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3) ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ 
ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ Fɨɯɥ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Fɧ ɢ 
ȼi. 

 
 

Ɋɢɫ. 2. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɤ 
ɩɟɧɧɨɦɭ ɩɨɬɨɤɭ α. Ʌɢɧɢɢ 1-4 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɧɚɱɟɧɢɹɦ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɞɢɚɦɟɬɪɚ dɷ 



 

 

124 

124 

ɜɵɪɚɛɨɬɤɢ, ɪɚɜɧɵɦ: 1 – 2,0 ɦ; 2 – 2,5 ɦ; 3 – 3,0 ɦ; 4 – 4,0 ɦ. Ʌɢɧɢɢ 5-10 ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɫɤɨɪɨɫɬɢ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vɩ, ɪɚɜɧɨɣ 5 – 0,05 ɦ/ɫ; 6 – 0,1 ɦ/ɫ; 7 – 0,25 ɦ/ɫ; 8 – 0,5 ɦ/ɫ; 9 – 1,0 

ɦ/ɫ 10 – 2,0 ɦ/ɫ.  
 

 
Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ 

ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ Fɨɯɥ, ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ 
ɧɚɝɪɟɜɚɧɢɹ Fɧ: 1 – 8; 2 – 12; 3 – 16; 4 – 24. 

 

17. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ (ɱ): 
 

2

3600

ɨɯɥ ɷ
ɨɥɯ

F d

ɚ
                                                                    (8) 

ɝɞɟ Fɨɯɥ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ; 
ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɦ²/ɫ; 
dɷ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ. 
  

18. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ (ɱ): 
 

ɩ ɡ ɨɯɥ                                                                         (9) 

ɝɞɟ tɡ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ, ɱ; 
tɨɯɥ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ, ɱ. 
 

19. Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɚɫɫɭ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ (ɬ): 
 

180 ɩ ɩ
ɩɨ

ȺɆ
Ʉ

                                                            (10) 

ɝɞɟ: Aɩ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ³/ɫ (ɩɪɢɥ., ɬɚɛɥ. 1); 
tɩ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ, ɱ; 
Ʉ – ɤɪɚɬɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɣ ɩɟɧɵ (ɩɪɢɥ., ɬɚɛɥ. 1). 
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ɉɪɢɦɟɪ. ȼ ɭɫɥɨɜɢɹɯ ɉɊ3.2 ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɬɭɲɟɧɢɹ ɪɚɡɜɢɬɨɝɨ 
ɩɨɠɚɪɚ ɜ 6-ɦ ɸɠɧɨɦ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɨɣ ɩɪɢ ɫɥɟɞɭɸɳɢɯ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: S = 9 ɦ²; V = 2 ɦ/ɫ; Lɩ = 36 ɦ; tɩ = 28

ɨɋ; Lɨ = 100 ɦ. ȼɵɪɚɛɨɬɤɚ ɨɛɨɪɭɞɨɜɚɧɚ 
ɥɟɧɬɨɱɧɵɦ ɤɨɧɜɟɣɟɪɨɦ ɢ ɡɚɤɪɟɩɥɟɧɚ ɫɦɟɲɚɧɧɨɣ ɤɪɟɩɶɸ (ɦɟɬɚɥɥɨɤɪɟɩɶ ɫ ɩɨɥɧɨɣ ɩɟɪɟɬɹɠɤɨɣ 
ɞɟɪɟɜɹɧɧɨɣ ɡɚɬɹɠɤɨɣ). ȼɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ – ɩɟɫɱɚɧɢɤɢ. 

Ɋɟɲɟɧɢɟ. 

1. Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɞɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ (ɮ. 1): 
100 36 136ɞɜ o ɩL L L      ɦ 

2. ɉɨ ɬɚɛɥ. 3-4 (ɩɪɢɥ. 1) ɜɵɛɢɪɚɟɦ ɩɟɧɨɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɞɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ Lɞɜ ɩɪɢ ɡɚɞɚɧɧɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: ɉɉɍ. 

3. ɋɨɝɥɚɫɧɨ ɜɵɛɪɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɉɉɍ ɩɨ ɬɚɛɥ. 4, ɢɫɩɨɥɶɡɭɹ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Lɞɜ (ɩɪɢɧɢɦɚɟɬɫɹ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ – 200 ɦ) ɨɩɪɟɞɟɥɹɟɦ 
ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɟɧɵ Ĳɞɜ = 275 ɫ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vɩ = 0,6 ɦ/ɫ. 

4. Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ (ɮ. 2): 
200

0,73
275

ɞɜ

ɞɜ

L
V     ɦ/ɫ 

5. ɉɨ ɬɚɛɥ. 1 ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɜɵɪɚɛɨɬɤɢ dɷ = 3,1 ɦ. 
6. Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vdɷ ɧɚ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ Lɞɜ (ɮ. 

3): 

0,73 3,1 2,25
ɷd ɷV V d      ɦ²/ɫ 

7. ɉɨ ɬɚɛɥ. 2 ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɩɪɢ Vɩ = 0,6 ɦ/ɫ 
ɫɨɫɬɚɜɥɹɟɬ 200ɨɋ. 

8. ɉɪɢ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɵɪɚɛɨɬɤɟ V < 4 ɦ/ɫ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 800ɨɋ. 

9. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɟɟ ɡɚɩɨɥɧɟɧɢɢ ɩɟɧɨɣ 
(ɮ. 4):  

' 200 28
0,22

800 28

c ɩ
ɛɟɡ

c ɩ

t t
t

t t

      

10. ɉɨ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɟɧɧɨɝɨ ɩɨɬɨɤɚ Vdɷ = 2,25 ɦ2/ɫ 
ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ tɛɟɡ = 0,22 ɨɩɪɟɞɟɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ ȥ = 0,4 (ɪɢɫ. 4). 
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Ɋɢɫ.4. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ 
ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ Ψ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ Vdɷ = 2,25 ɦ2/ɫ. 

 

11. ɉɨ ɬɚɛɥ. 4 ɨɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ Ĳɧɚɝ ɞɟɣɫɬɜɭɸɳɢɦ ɜ ɧɟɣ ɩɨɠɚɪɨɦ (ɜɢɞ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ – ɝɨɪɸɱɚɹ 
ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɝɨɪɸɱɟɣ ɡɚɬɹɠɤɨɣ ɢ ɧɟɝɨɪɸɱɟɣ ɤɪɟɩɶɸ (ɫɬɨɣɤɢ, ɜɟɪɯɧɹɤɢ): 
Ĳɧɚɝ = 1,5 ɱ. 

12. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɩɟɧɨɣ ɝɨɪɹɳɟɣ ɜɵɪɚɛɨɬɤɢ (ɮ. 5): 
0,4 1,5 0,6ɡ ɧɚɝ      ɱ 

13. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 5), ɞɥɹ ɡɧɚɱɟɧɢɣ Ʉ = 500 (ɩɪɢɥ. 1, ɬɚɛɥ. 1), Vɩ = 0,6 ɦ/ɫ ɢ dɷ = 

3,1 ɦ, ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɤ ɩɟɧɧɨɦɭ ɩɨɬɨɤɭ  

= 33,7 Ⱦɠ/(ɦ²/ɫ). 
14. Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ȼi (ɮ. 6):  

33,7 3,1
42,3

2,47

ɷ
i

ɩ

d
B



     
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Ɋɢɫ. 5.ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɤ 
ɩɟɧɧɨɦɭ ɩɨɬɨɤɭ α. 

 
15. Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɟɜɚɧɢɹ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ 

(ɮ. 7): 

3,1
19,2

120 120 0,00000121 1,5

ɷ
H

ɧɚɝ

d
F

ɚ        

16. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 6), ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
Fɧ = 19,2 ɢ ȼi = 42,3, ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɩɟɧɨɣ ɫɬɟɧɨɤ 
ɜɵɪɚɛɨɬɤɢ Fɨɯɥ = 0,0021. 

 

 
Ɋɢɫ. 6. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ 

ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ Fɨɯɥ. 
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17. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɟɧɨɣ ɫɬɟɧɨɤ ɜɵɪɚɛɨɬɤɢ (ɮ. 8): 
2 20,0021 3,1

4,6
3600 3600 0,00000121

ɨɯɥ ɷ
ɨɥɯ

F d

ɚ
       ɱ 

18. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɟɧɵ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ (ɮ. 9): 
0,6 4,6 5,2ɩ ɡ ɨɯɥ        ɱ  

19. Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɚɫɫɭ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ (ɮ. 10): 
180 180 9 5,2

17
500

ɩ ɩ
ɩɨ

ȺɆ
Ʉ

       ɬ 

 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 8 

ɊȺɋɑȿɌ ɉɈȾȺɑɂ ɂɇȿɊɌɇɕɏ ȽȺɁɈȼ ȼ ɂɁɈɅɂɊɈȼȺɇɇɕɃ ɍɑȺɋɌɈɄ ȾɅə 
Ɍɍɒȿɇɂə ɉɈɀȺɊȺ 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ 
(ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ) ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ. 
 

ɉɪɢ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɨɜ ɦɟɬɚɧɨ-ɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɟɪɬɧɵɟ ɝɚɡɵ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, 
ɩɨɞɚɜɚɟɦɚɹ ɝɟɧɟɪɚɬɨɪɚɦɢ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ, ɚɡɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɚɡɨɬɧɵɯ ɝɚɡɢɮɢɤɚɰɢɨɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ, ɚ ɬɚɤɠɟ ɯɥɚɞɨɧ, ɤɚɤ ɮɥɟɝɦɚɬɢɡɚɬɨɪ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɢ ɝɚɡɢɮɢɤɚɰɢɨɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɬɚɛɥ. 1-2). 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɜɡɪɵɜɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ 
ɭɱɚɫɬɤɚ (ɋɭɱ) ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 10%, ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ – 8%, ɞɥɹ 
ɩɪɟɤɪɚɳɟɧɢɹ ɬɥɟɧɢɹ – 2% 

ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɢɧɟɪɬɢɡɚɰɢɢ ɫ ɦɨɦɟɧɬɚ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɜ ɩɨɠɚɪɧɵɣ 
ɭɱɚɫɬɨɤ ɢ ɞɨ ɦɨɦɟɧɬɚ ɫɨɡɞɚɧɢɹ ɜ ɧɟɦ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɫɪɟɞɵ (ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɤɢɫɥɨɪɨɞɚ 
ɦɟɧɟɟ 10 %) ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɨɱɚɝ ɝɨɪɟɧɢɹ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɨ 
ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ, ɬɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɹ (1) ɢ (2): 

 

ɢɧ ɜɞ ɦq Q Q                                                                    (1) 

min21ɢɧ ɢɧ ɜɞ ɭɱɋ q Q ɋ Q                                                 (2) 

ɝɞɟ qɢɧ – ɤɨɥɢɱɟɫɬɜɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɦ³/ɦɢɧ: 

ɢɧ ɝ ɩɝq k q                                                                        (3) 

kɝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ȽɂȽ-4, ȽɂȽ-

1500 – 0,6; ȽɌ-250 – 0,4; 

qɩɝ – ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɢɪɭɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɦ³/ɦɢɧ (ɩɪɢɥ., ɬɚɛɥ. 1); 
Qɜɞ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ, ɦ³/ɦɢɧ: 

ɜɞ ɭɬ ɜQ Q Q                                                                    (4) 
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Qɭɬ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɢɡɨɥɢɪɭɸɳɢɯ ɩɟɪɟɦɵɱɤɚɯ, ɦ³/ɦɢɧ (ɩɪɚɤɬɢɤɚ 
ɩɨɤɚɡɚɥɚ, ɱɬɨ ɭɬɟɱɤɢ ɭɞɚёɬɫɹ ɭɞɟɪɠɢɜɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 10 ɞɨ 30 ɦ3/ɦɢɧ); 

Qɜ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɩɪɨɟɦɵ, ɦ³/ɦɢɧ; 
Qmin – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢ (ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ) ɩɨ ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ ɞɥɹ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ³/ɦɢɧ: 

1 max
min

q

Q C
Q

C

                                                                 (5) 

Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɞɨ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɤɢ, ɦ3/ɫ; 
1080 

ɋmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 
(ɧɚɯɨɞɢɬɫɹ ɩɨ ɞɚɧɧɵɦ ɚɧɚɥɢɡɚ 10 ɩɪɨɛ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɯ ɫ ɢɧɬɟɪɜɚɥɨɦ 5 ɦɢɧɭɬ, %; 

ɋq – ɞɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ (2%). 
ɋɢɧ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɢɧɟɪɬɧɨɦ ɝɚɡɟ, % (ɩɪɢɥ., ɬɚɛɥ. 1); 
ɋɭɱ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, %. 
 

ɉɪɢ ɨɛɴɟɦɧɨɣ ɢɧɟɪɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɳɟɧɢɟ ɜɨɡɞɭɯɚ ɢɧɟɪɬɧɨɣ ɝɚɡɨɜɨɣ 
ɫɦɟɫɶɸ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɜɵɪɚɛɨɬɨɤ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ. ɉɨɞɚɱɚ ɝɚɡɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɢɡɦɟɪɢɦɚ 
ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɜɲɢɦ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ 
ɪɟɠɢɦɟ. 

ɉɪɢ ɥɨɤɚɥɶɧɨɣ ɢɧɟɪɬɢɡɚɰɢɢ ɢɧɟɪɬɧɚɹ ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɱɚɝ ɝɨɪɟɧɢɹ 
ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ. 

Ɇɨɧɬɚɠ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ, 
ɩɪɨɜɟɬɪɢɜɚɟɦɨɣ ɫɜɟɠɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɡɚ ɫɱɟɬ ɨɛɳɟɲɚɯɬɧɨɣ ɞɟɩɪɟɫɫɢɢ, ɜɛɥɢɡɢ ɫɨɩɪɹɠɟɧɢɹ 
(ɪɢɫ. 1). ɗɬɨ ɩɨɡɜɨɥɢɬ ɛɟɡɨɩɚɫɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɩɥɢɜɨ, ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɢ ɨɛɟɫɩɟɱɢɬ ɜɵɧɨɫ ɭɬɟɱɟɤ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɟɣ ɜ ɫɦɟɠɧɭɸ ɜɵɪɚɛɨɬɤɭ. 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ ɜɵɪɚɛɨɬɤɟ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ 
ɝɚɡɨɜ, ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɯɥɚɠɞɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɨɬɫɭɬɫɬɜɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɚɱɭ 
ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɜ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ Qɜɞ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɟɪɟɦɵɱɤɢ ɞɨ 
ɫɨɩɪɹɠɟɧɢɹ, ɜɛɥɢɡɢ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɝɟɧɟɪɚɬɨɪ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ, ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɜɨɡɜɟɞɟɧɢɹ ɤɚɦɟɪɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɚɜɥɟɧɢɹ. 
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Ɋɢɫ. 1. Ɍɢɩɨɜɵɟ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ: 1 – ɜɚɝɨɧɟɬɤɢ ɫ 

ɬɨɩɥɢɜɨɦ; 2 – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ; 3 – ɝɟɧɟɪɚɬɨɪ; 4 – ɜɨɡɦɨɠɧɵɟ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɲɢɛɟɪɨɜ; 5 – 

ɜɡɪɵɜɨɭɫɬɨɣɱɢɜɚɹ ɩɟɪɟɦɵɱɤɚ; 6 – ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ; 7 – ɝɚɡɨɩɪɨɜɨɞ. 
 

ɉɨɞɚɱɭ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɧɚɱɢɧɚɸɬ ɩɪɢ ɨɬɤɪɵɬɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɩɪɨɟɦɚɯ ɜ 
ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɢ ɜ ɩɟɪɟɦɵɱɤɟ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɩɨɞɚɱɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ. 

ɉɪɨɟɦɵ ɜ ɩɟɪɟɦɵɱɤɚɯ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɢɡɨɥɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ 
ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ ɩɪɨɟɦɧɵɟ 
ɬɪɭɛɵ, ɟɫɥɢ ɢɯ ɧɟɬ, ɬɨ ɨɞɢɧ ɢɡ ɩɪɨɟɦɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɦɟɪɨɦ ɧɟ ɦɟɧɟɟ 0,6ɯ0,7 ɦ (ɢɡ ɭɫɥɨɜɢɹ 
ɩɪɨɯɨɞɚ ɱɟɪɟɡ ɧɟɝɨ ɜ ɪɟɫɩɢɪɚɬɨɪɟ). 

ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɩɨɞɚɜɚɟɦɨɟ ɝɟɧɟɪɚɬɨɪɨɦ Qɢɧ, ɩɪɟɜɵɲɚɟɬ 
ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɜɚɬɶ ɧɚ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɨ 
ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ Qmin, ɬɨ ɩɨɫɥɟ ɜɵɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɠɢɦ ɡɚɤɪɵɜɚɸɬ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ ɜ ɢɡɨɥɹɰɢɨɧɧɨɣ ɩɟɪɟɦɵɱɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ 
ɫɬɪɭɢ ɜɨɡɞɭɯɚ. 

Ɉɞɧɨɜɪɟɦɟɧɧɚɹ ɩɨɞɚɱɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɪɨɟɦɵ ɞɨɥɠɧɚ 
ɩɪɨɞɨɥɠɚɬɶɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜ ɭɱɚɫɬɤɟ ɧɟ ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɚɹ ɫɪɟɞɚ (ɋɭɱ < 

10%). ɉɨɫɥɟ ɱɟɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ ɜ ɩɟɪɟɦɵɱɤɟ ɧɚ ɩɨɫɬɭɩɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɫɬɪɭɟ ɡɚɤɪɵɜɚɸɬ ɢ ɩɪɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ (ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɫɥɨɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɣ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ) ɩɪɨɞɨɥɠɚɸɬ ɩɨɞɚɱɭ ɩɚɪɨɝɚɡɨɜɨɣ 
ɫɦɟɫɢ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɫɧɢɠɟɧɢɹ ɜ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɤɢɫɥɨɪɨɞɚ ɞɥɹ 
ɩɨɞɚɜɥɟɧɢɹ ɨɱɚɝɨɜ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ (ɋɭɱ < 8%). 

 

1. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɚɱɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ 

Ɇɟɬɨɞɢɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɭɱɚɫɬɤɢ, ɩɪɢ ɢɡɨɥɹɰɢɢ ɤɨɬɨɪɵɯ ɜ ɢɡɨɥɢɪɭɸɳɟɣ 
ɩɟɪɟɦɵɱɤɟ ɜ ɜɵɪɚɛɨɬɤɟ ɧɚ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɟ ɭɫɬɪɨɟɧɨ ɞɜɚ ɩɪɨɟɦɚ. Ʉ ɨɞɧɨɦɭ ɩɪɨɟɦɭ 



 

 

131 

131 

ɩɨɞɫɨɟɞɢɧɹɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ (ȽɂȽ), ɚ ɜɬɨɪɨɣ ɩɪɨɟɦ ɹɜɥɹɟɬɫɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ. 
ȼɵɩɭɫɤ ɝɚɡɚ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɨɬɤɪɵɬɨɦ ɢɥɢ ɡɚɤɪɵɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ. 

Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ: 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɢ ɭɫɤɨɪɟɧɢɹ ɟɝɨ ɬɭɲɟɧɢɹ;  
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɢɧɟɪɬɢɡɚɰɢɢ; 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ ɜ ɡɚɞɚɧɧɨɦ ɩɭɧɤɬɟ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɣɞɟɬ ɨɯɥɚɠɞɟɧɢɟ ɩɚɪɨɝɚɡɨɜɨɣ 

ɫɦɟɫɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 20°ɋ ɩɪɟɜɵɲɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɜ 
ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

qɢɧ – ɤɨɥɢɱɟɫɬɜɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɦ³/ɦɢɧ; 

kɝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ; 
qɩɝ – ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɢɪɭɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɦ³/ɦɢɧ; 
Qɜɞ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ, ɦ³/ɦɢɧ; 
Qɭɬ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɢɡɨɥɢɪɭɸɳɢɯ ɩɟɪɟɦɵɱɤɚɯ, ɦ³/ɦɢɧ; 
Qɜ – ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɩɪɨɟɦɵ, ɦ³/ɦɢɧ; 
Qmin – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢ (ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ) ɩɨ ɝɚɡɨɜɨɦɭ 

ɮɚɤɬɨɪɭ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ³/ɦɢɧ; 
ɋɢɧ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɢɧɟɪɬɧɨɦ ɝɚɡɟ, %; 
ɋɭɱ – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, %. 
L – ɨɛɳɚɹ ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ 

ɫɦɟɫɢ, ɦ; 
l1, l2…ln – ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ, ɦ; 
S1, S2 …Sn – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ, ɦ²; 
ɉ1, ɉ2…ɉn – ɩɟɪɢɦɟɬɪɵ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɞɜɢɠɟɬɫɹ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, ɦ; 

n – ɱɢɫɥɨ ɝɟɧɟɪɚɬɨɪɨɜ; 
m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ; 
lɥ – ɞɥɢɧɚ ɥɚɜɵ, ɦ; 
ɏr – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɡɨɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫɱɢɬɚɹ ɨɬ ɥɚɜɵ, ɦ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ-1
; 

ξ – ɩɚɫɩɨɪɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɤɝ/ɱ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ɉɪɨɟɦɵ ɜ ɩɟɪɟɦɵɱɤɚɯ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɢɡɨɥɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ 
ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ Q. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ 
ɩɪɨɟɦɧɵɟ ɬɪɭɛɵ, ɟɫɥɢ ɢɯ ɧɟɬ, ɬɨ ɨɞɢɧ ɢɡ ɩɪɨɟɦɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɦɟɪɨɦ ɧɟ ɦɟɧɟɟ 0,6ɯ0,7 ɦ 
(ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɯɨɞɚ ɱɟɪɟɡ ɧɟɝɨ ɜ ɪɟɫɩɢɪɚɬɨɪɟ). 
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1. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢ ɫɨɡɞɚɧɢɢ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɵ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɨ ɜɵɪɚɛɨɬɤɚɦ, (ɦ/ɫ): 

   1 1 2 2

0,6

60 ...

ɩɝ ɜɞ

n n

L n q Q
V

l S l S l S

                                             (6) 

ɝɞɟ L – ɨɛɳɚɹ ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ 
ɫɦɟɫɢ, ɦ (L = l1 + l2 +…+ ln) (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ); 

l1, l2…ln – ɞɥɢɧɚ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ, ɦ; 
S1, S2 …Sn – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ, ɦ²; 
n – ɱɢɫɥɨ ɝɟɧɟɪɚɬɨɪɨɜ; 
qɩɝ – ɩɚɫɩɨɪɬɧɚɹ ɩɨɞɚɱɚ ɨɞɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɦ³/ɦɢɧ (ɛɟɪɟɬɫɹ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȽɂȽ, (ɩɪɢɥ., ɬɚɛɥ. 1). 
 

2. ɉɨ ɡɧɚɱɟɧɢɹɦ L ɢ V ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ Ĳɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɞɚɱɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɚɹ ɫɪɟɞɚ ɫ 
ɨɛɴɟɦɧɨɣ ɞɨɥɟɣ ɤɢɫɥɨɪɨɞɚ ɋɭɱ < 10% ɩɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 2). 

ɉɨ ɢɫɬɟɱɟɧɢɢ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɢɧɟɪɬɢɡɚɰɢɹ ɭɱɚɫɬɤɚ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɜɵɩɭɫɤɨɦ 
ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɪɢ ɡɚɤɪɵɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ ɜ ɩɟɪɟɦɵɱɤɟ ɧɚ ɩɨɫɬɭɩɚɸɳɟɣ 
ɫɬɪɭɟ, ɬ.ɟ. ɛɟɡ ɩɨɞɚɱɢ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ. 

3. Ɉɛɳɟɟ ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ 
ɚɬɦɨɫɮɟɪɵ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 
2 23,37

0,6

ɥ rɨɛɳ
ɢ ɢ

ɩɝ ɭɬ

m l ɏ
n q Q

  
                                            (7) 

ɝɞɟ m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ; 
lɥ – ɞɥɢɧɚ ɥɚɜɵ, ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ); 
Qɭɬ – ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɟɪɟɦɵɱɤɭ ɧɚ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɟ ɩɪɢ ɡɚɤɪɵɬɨɦ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ, ɦ³/ɦɢɧ; (ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɭɬɟɱɤɢ ɭɞɚёɬɫɹ ɭɞɟɪɠɢɜɚɬɶ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 10 ɞɨ 30 ɦ3/ɦɢɧ); 

ɏr – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɡɨɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫɱɢɬɚɹ ɨɬ ɥɚɜɵ, ɦ (ɩɪɢɥ., ɬɚɛɥ. 3); 

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ-1; (ɩɪɢɥ., ɬɚɛɥ. 3). 

 

4. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɫɥɨɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɹɯ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ 
ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɵ ɩɨ ɞɚɥɶɧɟɣɲɟɦɭ ɫɧɢɠɟɧɢɸ ɨɛɴɟɦɧɨɣ 
ɞɨɥɢ ɤɢɫɥɨɪɨɞɚ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ, ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɜ ɬɟɱɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɜ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɤɚɯ ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɫɪɟɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɞɚɜɥɟɧɢɟ 
ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ (ɋɭɱ < 8%), ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

1,5ɩ ɢ                                                                (8) 
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Ɍɨɝɞɚ ɨɛɳɟɟ ɜɪɟɦɹ, ɦɢɧ, ɢɧɟɪɬɢɡɚɰɢɢ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɰɟɥɶɸ ɢɧɟɪɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɩɨɞɚɜɥɟɧɢɟ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ: 

 
ɨɛɳ ɨɛɳ

ɢ ɩ ɢ ɩ                                                         (9) 

 

4. Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɤɝ) ɞɥɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0,017ɝq n                                                              (10) 

ɝɞɟ ξ – ɩɚɫɩɨɪɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɤɝ/ɱ (ɩɪɢɥ., ɬɚɛɥ. 1); 
n – ɱɢɫɥɨ ɝɟɧɟɪɚɬɨɪɨɜ; 
Ĳ – ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɦɢɧ. 
 

5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ ɜ ɡɚɞɚɧɧɨɦ ɩɭɧɤɬɟ ɭɱɚɫɬɤɚ ɩɨɫɥɟ 
ɜɵɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɦɢɧ: 

  1 1 2 2 ... n n

ɫ
ɭɬ

l S l S l S

Q
                                             (11) 

 

6. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ (ɦ), ɧɚ ɤɨɬɨɪɨɦ 
ɟɟ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 20°ɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

1 22 ɩɝn q
L

ɉ
                                                                  (12) 

ɝɞɟ ɉ – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɞɜɢɠɟɬɫɹ ɩɚɪɨɝɚɡɨɜɚɹ 
ɫɦɟɫɶ, ɦ: 

 1 1 2 2 ...
n n

l ɉ Х ɉ Х ɉ
ɉ

L

                                         (13) 

ɝɞɟ ɉ1, ɉ2…ɉn – ɩɟɪɢɦɟɬɪɵ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɞɜɢɠɟɬɫɹ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, ɦ. 
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Ɋɢɫ. 2. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɢɧɟɪɬɢɡɚɰɢɢ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ 
ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ 

 

7. Ɍɪɟɛɭɸɳɚɹɫɹ ɩɨɞɚɱɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɬɢɩ ɢ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɟɟ 
ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3). 

ɉɪɚɜɢɥɚ ɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɨɝɪɚɦɦɨɣμ ɢɡ ɬɨɱɤɢ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ Q, ɩɪɨɜɨɞɢɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ (ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɚɛɫɰɢɫɫ). ȿɫɥɢ 
ɷɬɚ ɥɢɧɢɹ ɧɟ ɩɟɪɟɫɟɤɚɟɬ ɧɚɤɥɨɧɧɵɟ ɩɪɹɦɵɟ 1, 2, 3, ɨɛɨɡɧɚɱɚɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ Qɜɞ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɜɚɬɶ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ ɜ 
ɩɟɪɟɦɵɱɤɟ ɩɪɢ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ, ɬɨ ɢɧɟɪɬɢɡɚɰɢɹ ɭɱɚɫɬɤɚ ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɡɚɤɪɵɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ ɜ ɩɟɪɟɦɵɱɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɫɜɟɠɟɣ 
ɫɬɪɭɟ ɩɨɫɪɟɞɫɬɜɨɦ: ɨɞɧɨɝɨ ȽɂȽ-4 ɩɪɢ Q < 200 ɦ³/ɦɢɧ; ɞɜɭɯ ȽɂȽ-4 ɩɪɢ Q < 400 ɦ³/ɦɢɧ; 
ɨɞɧɨɝɨ ȽɂȽ-1500 ɩɪɢ Q< 900 ɦ³/ɦɢɧ. 

ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ȽɂȽ-1500 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɭɫɬɢɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɧɚ ɨɫɶ ɚɛɫɰɢɫɫ ɢɡ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɥɢɧɢɢ Q ɫ ɧɚɤɥɨɧɧɨɣ 3. 
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ȿɫɥɢ ɥɢɧɢɹ Q ɩɟɪɟɫɟɤɚɟɬ ɤɚɤɭɸ-ɥɢɛɨ ɢɡ ɧɚɤɥɨɧɧɵɯ (1, 2, 3) ɩɪɹɦɵɯ, ɬɨ ɩɚɪɨɝɚɡɨɜɚɹ 
ɫɦɟɫɶ ɞɨɥɠɧɚ ɩɨɞɚɜɚɬɶɫɹ ɩɪɢ ɨɬɤɪɵɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɟɦɟ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, 
ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɩɨɫɬɭɩɚɬɶ ɜ ɭɱɚɫɬɨɤ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɟɦ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɸ 
Qɜɞ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ Q ɢ ɨɞɧɨɣ ɢɡ ɧɚɤɥɨɧɧɵɯ ɩɪɹɦɵɯ 1, 2, 3 (ɬɨɱɤɚ Ⱥ). 

 

 

Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɢ ɱɢɫɥɚ ɝɟɧɟɪɚɬɨɪɨɜ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɤɨɥɢɱɟɫɬɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɚ, ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ 

ɝɚɡɨɜ; 1 – ɝɟɧɟɪɚɬɨɪ ȽɂȽ-4; 2 – ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ ȽɂȽ-4; 3 – ɝɟɧɟɪɚɬɨɪ ȽɂȽ-1500. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɭɱɚɫɬɤɟ ɩɟɪɟɞ ɡɚɤɪɵɬɢɟɦ ɩɪɨɟɦɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɬɨɣ ɠɟ ɧɨɦɨɝɪɚɦɦɟ, ɞɥɹ ɱɟɝɨ ɱɟɪɟɡ ɬɨɱɤɭ ȼ ɧɚ ɨɫɢ ɚɛɫɰɢɫɫ qɩɝ ɢ 
ɩɨɥɭɱɟɧɧɭɸ ɧɚ ɨɞɧɨɣ ɢɡ ɩɪɹɦɵɯ 1, 2, 3 ɬɨɱɤɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Qɜɞ (ɬɨɱɤɚ Ⱥ) ɩɪɨɜɨɞɢɬɫɹ 
ɩɪɹɦɚɹ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɜɟɪɯɧɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɶɸ ɋɭɱ. 

ɉɪɢɦɟɪ. ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ 
ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ (ɪɢɫ. 3) ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

ɋmax = 0,56%; ɋq = 2%. 

ɉɚɪɚɦɟɬɪɵ ɜɵɪɚɛɨɬɨɤ:  
ɤɨɧɜɟɣɟɪɧɵɣ ɲɬɪɟɤ: S = 9 ɦ2

; Ɋ = 11,4 ɦ2
; L = 325 ɦ; 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɲɬɪɟɤ: S = 9 ɦ2
; Ɋ = 11,4 ɦ2

; L= 360 ɦ; 
ɨɛɜɨɞɧɚɹ ɜɵɪɚɛɨɬɤɚ: S = 9 ɦ2

; Ɋ = 11,4 ɦ; L= 275 ɦ; 
ɥɚɜɚ: m = 0,7 ɦ; S = 6 ɦ2

; Ɋ = 10,2 ɦ; Lɥ = 275 ɦ. 
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Ɋɢɫ. 4. ɋɯɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ 

 

Ɋɟɲɟɧɢɟ. 

1. Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢ (ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ) ɩɨ ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ 
ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ³/ɦɢɧ (ɮ. 5): 

1 max
min

1080 0,56
302

2q

Q C
Q

C

     ɦ3/ɱ 

2. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 5) ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɢɬ Qɜɞ = 99,7 

ɦ3/ɦɢɧ → 100 ɦ3/ɦɢɧ; ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ 
ɝɚɡɚ ɋɭɱ = 8 %. 

1. ɗɮɮɟɤɬɢɜɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɨ ɜɵɪɚɛɨɬɤɚɦ (ɮ. 6):      1 1 2 2

0,6 1235 0,6 1 340 100
0,6

60 ... 60 325 9 275 6 360 9 275 9

ɩɝ ɜɞ

n n

L n q Q
V

l S l S l S

                         ɦ/ɫ 

2. ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 6) ɩɪɢ L = 1235 ɦ ɢ V = 0,6 ɦ/ɫ ɜɪɟɦɹ ɡɚɩɨɥɧɟɧɢɹ ɜɵɪɚɛɨɬɨɤ 
ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɫɨɫɬɚɜɢɬ 13,5 ɦɢɧ. 

3. Ɉɛɳɟɟ ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ 
ɚɬɦɨɫɮɟɪɵ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ (ɮ. 7): 

   
2 2 2 23,37 3,37 0,7 275 20

13,5 110,6
0,03 0,6 1 340 200,6

ɥ rɨɛɳ
ɢ ɢ

ɩɝ ɭɬ

m l ɏ
n q Q

  
                 ɦɢɧ 

4. ȼɪɟɦɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɤɚɯ ɛɭɞɟɬ 
ɫɨɡɞɚɧɚ ɫɪɟɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɞɚɜɥɟɧɢɟ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ (ɋɭɱ < 8%) (ɮ. 8): 

1,5 1,5 13,5 20,3ɩ ɢ       ɦɢɧ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɳɟɟ ɜɪɟɦɹ ɢɧɟɪɬɢɡɚɰɢɢ ɫɨɫɬɚɜɢɬ (ɮ. 9):  

110,6 20,3 130,9ɨɛɳ ɨɛɳ
ɢ ɩ ɢ ɩ         → 131 ɦɢɧ 

5. Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɫɨɫɬɚɜɢɬ (ɮ. 10): 



 

 

137 

137 

ɢɧɟɪɬɢɡɚɰɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɵ 

0,017 0,017 1040 1 110,6 1955,4ɢ ɨɛɳ
ɝ ɢq n           ɤɝ 

ɢɧɟɪɬɢɡɚɰɢɹ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ 

0,017 0,017 1040 1 131 2316,1ɩ ɨɛɳ
ɝ ɢ ɩq n            ɤɝ 

 

 

Ɋɢɫ. 5. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɢ ɱɢɫɥɚ ɝɟɧɟɪɚɬɨɪɨɜ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɤɨɥɢɱɟɫɬɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɚ, ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ 

ɝɚɡɨɜ; 1 – ɝɟɧɟɪɚɬɨɪ ȽɂȽ-4; 2 – ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ ȽɂȽ-4; 3 – ɝɟɧɟɪɚɬɨɪ ȽɂȽ-1500. 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ ɜ ɡɚɞɚɧɧɨɦ ɩɭɧɤɬɟ ɭɱɚɫɬɤɚ ɩɨɫɥɟ 
ɜɵɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ (ɮ. 11):    1 1 2 2 ... 325 9 275 3 360 9 275 9

473,3
20

n n

ɢɧ
ɭɬ

l S l S l S

Q
                 ɦɢɧ (7,9 ɱ) 

5. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɧɚ ɤɨɬɨɪɨɦ ɟɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 20°ɋ (ɮ. 12-13): 

   1 1 2 2 ... 325 11,4 275 10,2 360 11,4 275 11,4
10,5

1235

n n
l ɉ Х ɉ Х ɉ

ɉ
L

                ɦ 
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1

1 340
22 22 712,4

10,5

ɩɝn q
L

ɉ
       ɦ 

6. ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɢɧɟɪɬɢɡɚɰɢɢ (ɮ. 1-3): 

minɢɧ ɜɞq Q Q  → 204 + 100 ≥ 302 → 304 > 302 

min21ɢɧ ɢɧ ɜɞ ɭɱɋ q Q ɋ Q      → 2·204 + 21·100 ≤ 8·302 → 2508 > 2416 ɩɪɢ ɋɢɧ = 2% 

 

 
Ɋɢɫ. 6. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɢɧɟɪɬɢɡɚɰɢɢ ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɜɵɪɚɛɨɬɨɤ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ 
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Ɋɢɫ. 7. ɋɯɟɦɚ ɢɧɟɪɬɢɡɚɰɢɢ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

 

2. Ɋɚɫɱɟɬ ɩɨɞɚɱɢ ɚɡɨɬɚ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ 

Ɋɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɞɥɹ ɫɥɭɱɚɹ ɜɵɩɭɫɤɚ ɚɡɨɬɚ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɩɨɠɚɪɧɵɣ 
ɭɱɚɫɬɨɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɚɡɨɬɚ ɞɨ ɨɱɚɝɚ ɩɨɠɚɪɚ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1000 ɦ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɭɱɚɫɬɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, 
ɦ³/ɦɢɧ; 

ɋ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɢɡ ɭɱɚɫɬɤɚ ɫɬɪɭɟ ɜɨɡɞɭɯɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

L – ɨɛɳɚɹ ɞɥɢɧɚ ɜɵɪɚɛɨɬɨɤ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɡɚɩɨɥɧɹɟɦɵɯ ɚɡɨɬɨɦ, ɦ; 

S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɨɤ, ɦ². 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ  

1. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɚɡɨɬɚ (ɦ³/ɦɢɧ), ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ 
ɫɪɟɞɵ: 

 

1
10

C Q
q

C

                                                                      (22) 

 

2. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɚɡɨɬɚ (ɦ³/ɦɢɧ) ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɢɧɟɪɬɢɡɚɰɢɢ ɚɬɦɨɫɮɟɪɵ 
ɜɫɟɝɨ ɭɱɚɫɬɤɚ: 



 

 

140 

140 

 

2 0,03q L S                                                               (23) 

 

3. ȼɵɛɢɪɚɟɬɫɹ ɢɡ ɞɜɭɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɪɚɫɯɨɞɚ ɚɡɨɬɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ: 

 

 1 2max ;q q q                                                              (24) 

 

4. ɇɚɯɨɞɢɬɫɹ ɜɪɟɦɹ (ɦɢɧ) ɡɚɩɨɥɧɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ ɚɡɨɬɨɦ: 

 

 260 0,84S
t

q

                                                          (25) 

 

5. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɡɨɬɚ (ɦ³), ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɭɫɬɢɬɶ ɜ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ: 

 

ɝq q t                                                                           (26) 

 

6. Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɝɨ ɚɡɨɬɚ qɠ (ɤɝ) ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ qɝ (ɦ³) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

1,2ɠ ɝq Ʉ q                                                                 (27) 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɚɡɨɬɚ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɯɪɚɧɟɧɢɢ ɢ ɩɨɞɚɱɟ 
ɩɨ ɲɚɯɬɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɩɪɢɧɢɦɚɟɬɫɹ Ʉ=1,5. 

 

ɉɪɢɦɟɪ. Ɋɚɫɫɱɢɬɚɬɶ ɩɨɞɚɱɭ ɚɡɨɬɚ ɜ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ: Q = 1080 ɦ3/ɱ; ɋ = 0,9%; L = 1235 ɦ; S = 7,5 ɦ2

 (ɫɦ. ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɪɢɦɟɪɟ). 

Ɋɟɲɟɧɢɟ. 

1. Ɋɚɫɯɨɞ ɚɡɨɬɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɫɪɟɞɵ: 

1

0,9 1080
106,8

10 10 0,9

C Q
q

C

      ɦ3/ɦɢɧ 

2. Ɋɚɫɯɨɞ ɚɡɨɬɚ (ɦ³/ɦɢɧ) ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɢɧɟɪɬɢɡɚɰɢɢ ɚɬɦɨɫɮɟɪɵ ɜɫɟɝɨ ɭɱɚɫɬɤɚ: 

2 0,03 0,03 1235 7,5 101,5q L S        ɦ³/ɦɢɧ 
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3. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɚɡɨɬɚ: 

   1 2max ; max 106,8;101,5 106,8q q q    ɦ³/ɦɢɧ 

4. ȼɪɟɦɹ ɡɚɩɨɥɧɟɧɢɹ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ ɚɡɨɬɨɦ ɫɨɫɬɚɜɢɬ: 

   260 0,84 7,5 260 0,84
18,3

106,8

S
t

q

       ɦɢɧ 

5. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɡɨɬɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɭɫɬɢɬɶ ɜ 
ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ: 

106,8 18,3 1954,4ɝq q t      ɦ3
 

6. Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɝɨ ɚɡɨɬɚ ɫɨɫɬɚɜɢɬ: 

1,2 1,2 1,5 1954,4 3518ɠ ɝq Ʉ q        ɤɝ 

ɉɪɢɥɨɠɟɧɢɟ 

 

Ɍɚɛɥɢɰɚ 1 

Ɍɚɤɬɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɫɬɜ ɢɧɟɪɬɢɡɚɰɢɢ ɚɬɦɨɫɮɟɪɵ 

 ɉɨɤɚɡɚɬɟɥɢ  Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ 

ȽɂȽ-1500 ȽɂȽ-4 ȽɌ-250 ɆȽɌ-20 

ɉɨɞɚɱɚ, ɦ³/ɦɢɧ; 
ɋɨɞɟɪɠɚɧɢɟ Ɉ2, % ɨɛ. 
ɇɚɩɨɪ, ɤɉɚ (ɤɝɫ/ɫɦ²); 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, °ɋ; 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɥ/ɱ; 
Ɋɚɫɯɨɞ ɜɨɞɵ, ɦ³/ɱ; 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜ ɫɛɨɪɟ, ɦɦ:  
ɞɥɢɧɚ 

ɲɢɪɢɧɚ 

ɜɵɫɨɬɚ 

Ɇɚɫɫɚ, ɤɝ  

900-1500 

2-3 

12 (0,12) 

80-90 

1560-4000 

50 

24 

 

12000 

1200 

1200 

1500 

340 

2 

12 (0,12) 

80-90 

1040 

27 

24 

 

6500 

800 

900 

600 

250-300 

1-2 

8 (0,08) 

80-90 

430-520 

14 

24 

 

3500 

800 

900 

250 

50-80 

2-3 

100 

(1,0) 

80-90 

90-140 

6 

24 

 

2200 

800 

900 

80 

 

Ɍɚɛɥɢɰɚ 2 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɡɨɬɧɵɯ ɝɚɡɢɮɢɤɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɉɨɤɚɡɚɬɟɥɶ ȺȽɍ-2ɦ ȺȽɍ-8ɤ ɉȽɏɄȺ-1,0-0,9/1,6 

ɉɨɞɚɱɚ ɝɚɡɚ, ɦ³/ɦɢɧ; 
Ɇɚɫɫɚ ɠɢɞɤɨɝɨ ɚɡɨɬɚ (ɜɨɡɢɦɚɹ), ɤɝ; 
Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ, Ɇɉɚ (ɤɝ/ɫɦ²); 
Ɇɚɫɫɚ, ɤɝ 

6,3 

1400 

21,5 (215) 

7325 

6,3 

4200 

21,5 (215) 

15100 

15,0 

740 

1,6 (16) 

3500 

 
Ɍɚɛɥɢɰɚ 3 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɋɯɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɏr α 

ȼɨɡɜɪɚɬɧɨɬɨɱɧɚɹ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɧɚ ɦɚɫɫɢɜ ɭɝɥɹ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ 
ɤɪɨɜɥɟɣ:  
ɩɨɥɧɵɦ ɨɛɪɭɲɟɧɢɟɦ ɢɥɢ ɩɥɚɜɧɵɦ ɨɩɭɫɤɚɧɢɟɦ 

 

 

20 

 

 

0,030 



 

 

142 

142 

ɱɚɫɬɢɱɧɨɣ ɢɥɢ ɩɨɥɧɨɣ ɡɚɤɥɚɞɤɨɣ 

ȼɨɡɜɪɚɬɧɨɬɨɱɧɚɹ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɧɚ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ 
ɜɨɡɜɟɞɟɧɢɟɦ ɦɟɠɞɭ ɜɵɪɚɛɨɬɤɚɦɢ ɢ ɜɵɪɚɛɨɬɚɧɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ: 
ɤɨɫɬɪɨɜ 

ɛɭɬɨɤɨɫɬɪɨɜ 

ɛɭɬɨɜɨɣ ɩɨɥɨɫɵ ɢɥɢ ɰɟɥɢɤɚ ɫ ɨɤɧɚɦɢ 

ɛɭɬɨɜɨɣ ɩɨɥɨɫɵ 

ɛɭɬɨɜɨɣ ɩɨɥɨɫɵ ɢ ɱɭɪɚɤɨɜɨɣ ɫɬɟɧɤɢ 

20 

 

 

67 

81 

58 

63 

60 

0,024 

 

 

0,035 

0,024 

0,024 

0,019 

0,017 

 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 9 

ɈɉɊȿȾȿɅȿɇɂȿ ɌȿɉɅɈȼɈɃ ȾȿɉɊȿɋɋɂɂ ɂ ɈɐȿɇɄȺ ɍɋɌɈɃɑɂȼɈɋɌɂ 
ȼȿɇɌɂɅəɐɂɈɇɇɕɏ ɋɌɊɍɃ ɉɊɂ ɉɈɀȺɊȿ ȼ ȼȿɊɌɂɄȺɅɖɇɕɏ ɂ ɇȺɄɅɈɇɇɕɏ 

ȼɕɊȺȻɈɌɄȺɏ 

Цɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɜ ɚɜɚɪɢɣɧɵɯ 
ɜɵɪɚɛɨɬɤɚɯ ɢ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɪɭɣ ɜ ɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɜ 
ɭɫɥɨɜɢɹɯ ɩɨɞɡɟɦɧɨɝɨ ɩɨɠɚɪɚ. 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɜɟɬɪɢɜɚɧɢɹ – ɫɩɨɫɨɛɧɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɟɬɢ ɫɨɯɪɚɧɹɬɶ ɡɚɞɚɧɧɵɟ 
ɪɚɫɯɨɞɵ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɜɟɬɜɹɯ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɪɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɜɟɬɪɢɜɚɧɢɹ: ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ 
ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɟɝɨ ɞɜɢɠɟɧɢɹ. 

ɉɟɪɜɵɣ ɜɢɞ – ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ 
ɨɬɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ ɲɚɯɬɧɨɣ ɫɟɬɢ, ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ. 

ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, ɬ.ɟ. ɫ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɧɟ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ, ɚ ɢɡɦɟɧɹɟɬɫɹ ɢɡ-ɡɚ 
ɢɡɦɟɧɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɇɚ ɝɚɡɨɜɵɯ ɲɚɯɬɚɯ ɜ 
ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢ ɨɱɢɫɬɧɵɯ ɡɚɛɨɹɯ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ 
ɧɢɠɟ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢ ɡɚɩɨɥɧɟɧɢɸ ɜɵɪɚɛɨɬɨɤ ɦɟɬɚɧɨɦ. 

ȼɬɨɪɨɣ ɜɢɞ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ – ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ 
(«ɨɩɪɨɤɢɞɵɜɚɧɢɟ») ɜ ɨɬɞɟɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ (ɱɚɫɬɹɯ) ɲɚɯɬɵ. ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɜɟɬɜɟɣ-ɞɢɚɝɨɧɚɥɟɣ. 

ȼ ɨɫɧɨɜɟ ɷɬɢɯ ɹɜɥɟɧɢɣ ɥɟɠɚɬ ɨɞɧɢ ɢ ɬɟ ɠɟ ɩɪɢɱɢɧɵ: ɢɡɦɟɧɟɧɢɟ ɞɟɩɪɟɫɫɢɢ, ɜɵɡɜɚɧɧɨɟ 
ɢɡɦɟɧɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɝɥɚɜɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ (ȼȽɉ) (ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ 
ɭɫɬɚɧɨɜɤɢ ɥɨɩɚɬɨɤ), ɩɨɹɜɥɟɧɢɟɦ ɢɥɢ ɢɫɱɟɡɧɨɜɟɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɬɹɝɢ (ɞɟɣɫɬɜɢɟ 
ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɨɠɚɪɚ, ɜɧɟɡɚɩɧɵɣ ɜɵɛɪɨɫ, ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ȼȽɉ) ɢ 
ɢɡɦɟɧɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɲɚɯɬɵ (ɡɚɤɨɪɚɱɢɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ, 
ɨɛɪɭɲɟɧɢɟ ɩɨɪɨɞ, ɩɨɞɬɨɩɥɟɧɢɟ ɜɵɪɚɛɨɬɨɤ ɢ ɬ.ɞ.). 

ɉɪɢ ɩɨɠɚɪɟ ɜ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ 
ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɨɠɚɪɚ. Ɍɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɪɚɡɧɨɫɬɢ ɩɥɨɬɧɨɫɬɟɣ 
ɜɨɡɞɭɯɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɢ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɟɣ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. ɉɪɢ ɩɨɠɚɪɟ ɜ 
ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ ɫɭɳɟɫɬɜɭɟɬ ɭɝɪɨɡɚ ɨɩɪɨɤɢɞɵɜɚɧɢɹ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɫɚɦɨɣ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɚ ɩɪɢ ɩɨɠɚɪɟ ɜ ɜɵɪɚɛɨɬɤɟ ɫ 



 

 

143 

143 

ɜɨɫɯɨɞɹɳɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ – ɦɨɠɟɬ ɨɩɪɨɤɢɧɭɬɶɫɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɫɬɪɭɹ ɜ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɜɵɪɚɛɨɬɤɟ ɫ ɫɨ-ɧɚɩɪɚɜɥɟɧɧɵɦ ɞɜɢɠɟɧɢɟɦ ɜɨɡɞɭɯɚ ɢɥɢ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɩɪɢɦɵɤɚɸɳɢɦ ɤ 
ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɜɵɲɟ ɨɱɚɝɚ ɩɨɠɚɪɚ. ȼ ɫɥɭɱɚɟ ɬɚɤɨɣ ɭɝɪɨɡɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɩɥɚɧɟ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ. 

Ʉɨɧɬɪɨɥɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɧɚɪɭɲɟɧɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ – 

ɡɚɥɨɝ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɲɚɯɬɵ. ȿɫɥɢ ɫɯɟɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɟɭɫɬɨɣɱɢɜɨɣ, ɬɨ ɩɪɟɞɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɬɟɝɨɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ – 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɲɥɸɡɵ ɢɥɢ ɠɟ ɢɡɦɟɧɹɟɬɫɹ 
ɫɯɟɦɚ ɜɟɧɬɢɥɹɰɢɢ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ (ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ) 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦ3/ɫ; 
S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2

; 

β – ɭɝɨɥ ɧɚɤɥɨɧɚ ɜɵɪɚɛɨɬɤɢ, ɝɪɚɞɭɫ; 
ɯ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɞɨ ɤɨɧɰɚ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨ 

ɯɨɞɭ ɫɬɪɭɢ ɜɨɡɞɭɯɚ, ɦ; 
Ĳ – ɜɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦɢɧ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ (ɦ) ɩɨ ɮɨɪɦɭɥɟ: 
 

0,28 0,07
Q

l
S

                                                           (1) 

 

ɩɪɢɱɟɦ, ɟɫɥɢ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɪɨɲɥɨ ɛɨɥɟɟ 2,5 ɱɚɫɚ, Ĳ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 150 ɦɢɧ. 

2. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪ ɚ: 

 

Sɚ
l

                                                                             (2) 

 

ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ: 
 

x
X

l
                                                                               (3) 

 

3. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɢ: 
 

sinZ l                                                                         (4) 

 

ɚ ɩɪɢ ɭɝɥɚɯ ɧɚɤɥɨɧɚ ɜɵɪɚɛɨɬɤɢ β   30° ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ: 
 

0,017Z l                                                                   (5) 
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ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ hɌ ɧɚɯɨɞɢɬɫɹ ɩɨ ɧɢɠɟɩɪɢɜɟɞɟɧɧɨɣ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 1) 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɣ Q, S, a, X , Ζ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɬɪɟɡɤɨɜ ABCDEF. 

 
Ɋɢɫ. 1. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ. 

 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ (ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ) 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

z – ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
Ĳ – ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɱ. 
S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2

; 

Ɋ – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 
L – ɞɥɢɧɚ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ; 
β – ɭɝɨɥ ɧɚɤɥɨɧɚ ɜɵɪɚɛɨɬɤɢ, ɝɪɚɞ; 
to – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɩɨɠɚɪɚ, ɨɋ; 
tɨɱ (t1) – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɝɨɪɟɧɢɹ, ɨɋ; 
t1 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɢɫɯɨɞɹɳɟɣ ɢɡ ɨɱɚɝɚ ɩɨɠɚɪɧɨɣ ɫɬɪɭɟ, ɨɋ; 
t2 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɩɟɪɟɞ ɨɱɚɝɨɦ ɩɨɠɚɪɚ, ɨɋ; 
L1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t1, ɦ; 
L2 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t2, 

ɨɋ; 
L3, L4 ɢ L5 – ɞɥɢɧɵ ɱɚɫɬɟɣ ɜɵɪɚɛɨɬɤɢ, ɦ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɍɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ hT (ɦɦ ɜɨɞ. ɫɬ. ɢɥɢ ɞɚɉɚ, 1 ɞɚɉɚ = 10 ɉɚ = 1,02 ɦɦ ɜɨɞ. ɫɬ.) ɩɪɢ 
ɪɚɫɱɟɬɟ ɚɜɚɪɢɣɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ ɧɚ ɫɬɚɞɢɢ ɫɨɫɬɚɜɥɟɧɢɹ ɩɥɚɧɨɜ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                          (6) 

ɝɞɟ z – ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
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to – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɩɨɠɚɪɚ, ɨɋ; 
t1 – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɨɱɚɝɟ ɝɨɪɟɧɢɹ, ɨɋ (ɉɊ3.2); 
G – ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɝɨɪɹɳɭɸ ɜɵɪɚɛɨɬɤɭ, ɤɝ/ɱ (ɉɊ3.2); 
ɋɪ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɤɚɥ/ɤɝ·ɨɋ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,24 ɤɤɚɥ/ɤɝ·ɨɋ); 
α – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ɤɤɚɥ/ɦ2·ɱ·ɨɋ (ɉɊ3.2); 
Ɋ – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 
L – ɞɥɢɧɚ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ; 
 

Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɢɧɬɟɝɪɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ tɫɢ, 
ɨɋ, ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
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ɉɪɢ ɫɩɨɫɨɛɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɨɠɚɪɚ, ɡɚɤɥɸɱɚɸɳɟɦɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɱɚɝɚ ɩɨɠɚɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɫɬɪɭɟ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɩɨɠɚɪɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɡɦɟɪɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
ɩɟɪɟɞ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɜ ɡɨɧɟ ɞɨɝɨɪɚɧɢɹ ɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɡɚɦɟɪɚ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 
ɧɚɱɚɥɚ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɜ ɡɨɧɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɡɚɦɟɪɚ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɤɨɧɰɚ 
ɜɵɪɚɛɨɬɤɢ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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  (8) 

ɝɞɟ z – ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
L – ɞɥɢɧɚ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ; 
to – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɟ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɩɨɠɚɪɚ, ɨɋ; 
tɨɱ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɨɋ.  
 

ȼɟɥɢɱɢɧɵ Ʉ ɢ Ʉ1 ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ: 
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ɝɞɟ t1 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɜ ɢɫɯɨɞɹɳɟɣ ɢɡ ɨɱɚɝɚ ɩɨɠɚɪɧɨɣ ɫɬɪɭɟ, ɨɋ; 
L1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t1, ɦ; 
t2 – ɬɟɦɩɟɪɚɬɭɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɩɟɪɟɞ ɨɱɚɝɨɦ ɩɨɠɚɪɚ, ɨɋ; 
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L2 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɱɚɝɚ ɩɨɠɚɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɟɪɚ ɬɟɦɩɟɪɚɬɭɪɵ t2, ɦ.   

ɇɚ ɪɢɫ. 2ɚ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɚɜɚɪɢɣɧɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɝɪɚɮɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ; ɧɚ ɪɢɫ. 2ɛ – ɬɨ ɠɟ, ɩɪɢ ɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ. 

 

 

Ɋɢɫ. 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɜ ɚɜɚɪɢɣɧɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ 

 

Ƚɨɪɧɭɸ ɜɵɪɚɛɨɬɤɭ ɞɥɢɧɨɣ L, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ (ɪɢɫ. 2), ɩɪɢ 
ɷɬɨɦ ɩɭɧɤɬɵ 1 ɢ 2 – ɦɟɫɬɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɩɭɧɤɬ 3 – ɦɟɫɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ. Ʉɚɠɞɨɣ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɨɣ ɩɪɨɮɢɥɶ ɬɟɦɩɟɪɚɬɭɪ. 

Ⱦɥɢɧɵ ɱɚɫɬɟɣ ɜɵɪɚɛɨɬɤɢ L3, L4 ɢ L5 ɢɡɦɟɪɹɸɬɫɹ. Ⱦɥɢɧɚ L2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɦ 
ɩɭɬɟɦ: 

 

2 3ɩL V L                                                                   (11) 

ɝɞɟ Vɩ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɦ/ɱ; 
Ĳ – ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɱ. 
 

ȼɟɥɢɱɢɧɚ Vɩ, ɦ/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0,011 0,009
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                                                                 

(12) 

 

Ⱦɥɢɧɚ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ L1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  1 2 3 4 5L L L L L L                                                 (13) 
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ȼ ɩɭɧɤɬɚɯ 1 ɢ 2 ɩɨɠɚɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɨɢɡɜɨɞɹɬ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ t1 ɢ t2, ɩɪɢɱɟɦ 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ t2 ɢɡɦɟɪɹɟɬɫɹ ɫɨ ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ, ɚ t1 – ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ. 
ȼɵɛɨɪ ɦɟɫɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ t1 ɢ t2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɷɬɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɛɵɥɢ ɧɟ ɧɢɠɟ 40ɨɋ. 

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɱɚɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
Ɉɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ to ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɪɨɞɚ ɋɨ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 

ɫɬɪɭɟ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɩɨɠɚɪɧɭɸ ɜɵɪɚɛɨɬɤɭ, ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɪɨɞɚ ɋ ɜ ɫɬɪɭɟ, ɢɫɯɨɞɹɳɟɣ 
ɢɡ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɡɚɬɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɨɱɚɝɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮ. 6 (ɫɦ. ɉɊ3.2). 

ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɩɟɪɟɞ ɨɱɚɝɨɦ ɩɨɠɚɪɚ ɩɨ ɞɚɧɧɵɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɟɪɤɚɥɶɧɨɟ ɨɬɪɚɠɟɧɢɟ ɩɨɥɹ ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ. 

ɗɬɨ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ 
ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɨɠɚɪɚ, ɬ.ɤ. ɱɚɫɬɶ ɟɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɟɪɟɞ ɨɱɚɝɨɦ ɝɨɪɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɦɨɠɟɬ ɢɦɟɬɶ ɢ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ. 
Ɍɚɤ, ɩɪɢ ɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɚɤɬɢɜɧɨɦɭ ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨ 
ɫɬɨɪɨɧɵ ɫɜɟɠɟɣ ɫɬɪɭɢ, ɱɚɫɬɶ ɜɵɪɚɛɨɬɤɢ ɨɯɥɚɠɞɚɟɬɫɹ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɜ ɧɟɣ ɢɦɟɟɬ ɜɢɞ, 
ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫ. 2. 

ȼɟɥɢɱɢɧɚ t2 ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɥɢɛɨ ɩɭɬɟɦ ɩɪɹɦɵɯ 
ɢɡɦɟɪɟɧɢɣ ɜ ɡɨɧɟ ɜɵɫɲɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɥɢɛɨ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɩɢɫɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɨɞɧɚɤɨ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ t2: 
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3. Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɪɭɣ ɩɪɢ ɩɨɠɚɪɟ 

ɉɨɠɚɪ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ 

ɉɪɢ ɩɨɠɚɪɟ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 
ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɫɬɪɭɢ ɜɨɡɞɭɯɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ, ɩɪɟɜɵɲɚɸɳɟɣ ɟɟ 
ɤɪɢɬɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ. Ʉɪɢɬɢɱɟɫɤɨɣ ɧɚɡɵɜɚɟɬɫɹ ɞɟɩɪɟɫɫɢɹ, ɫɨɡɞɚɜɚɟɦɚɹ ɜɟɧɬɢɥɹɬɨɪɨɦ 
ɝɥɚɜɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɵɪɚɛɨɬɤɟ ɜ ɦɨɦɟɧɬ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɧɟɟ ɜɨɡɞɭɯɚ ɢɡ-ɡɚ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ. 

Ɉɩɪɨɤɢɞɵɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɟ 
ɩɪɨɢɡɨɣɞɟɬ, ɟɫɥɢ: 

 

T ɤɪh h                                                                           (15) 

ɝɞɟ hɌ – ɬɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ, ɉɚ; 
hɤɪ – ɤɪɢɬɢɱɟɫɤɚɹ ɞɟɩɪɟɫɫɢɹ ɜɵɪɚɛɨɬɤɢ, ɉɚ. 
 

Ʉɪɢɬɢɱɟɫɤɚɹ ɞɟɩɪɟɫɫɢɹ ɞɥɹ ɤɚɠɞɨɣ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫ ɧɢɫɯɨɞɹɳɢɦ 
ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɩɥɚɧɚ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɢ ɩɨ ɲɚɯɬɟ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨ 

ɜɵɪɚɛɨɬɤɚɦ ɫɟɬɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɞɨɛɢɜɚɸɬɫɹ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ 
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ɮɚɤɬɢɱɟɫɤɨɦɭ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɟɧɢɸ ɧɚ ɦɨɦɟɧɬ ɚɜɚɪɢɢ. ɉɨɫɥɟ ɱɟɝɨ ɜ ɜɵɪɚɛɨɬɤɢ ɫ 

ɩɨɠɚɪɨɦ ɜɜɨɞɹɬ ɩɪɨɬɢɜɨɧɚɩɪɚɜɥɟɧɧɭɸ ɬɟɩɥɨɜɭɸ ɞɟɩɪɟɫɫɢɸ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɡɞɭɯɚ ɩɪɢ ɭɫɥɨɜɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ. ȿɫɥɢ ɪɚɫɫɱɢɬɚɧɧɚɹ 

ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɢ ɜ ɪɚɣɨɧɟ ɨɱɚɝɚ ɩɨɠɚɪɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,5 ɦ/ɫ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɵ ɩɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 
ɉɪɚɤɬɢɱɟɫɤɢ ɤɪɢɬɢɱɟɫɤɭɸ ɞɟɩɪɟɫɫɢɸ ɧɚɤɥɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ 

ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭɟɦɨɣ; 
ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɟɦɵɱɟɤ ɜ ɫɛɨɣɤɚɯ, ɫɨɟɞɢɧɹɸɳɢɯ ɩɚɪɚɥɥɟɥɶɧɵɟ ɧɚɤɥɨɧɧɵɟ ɜɵɪɚɛɨɬɤɢ 

ɫ ɨɞɢɧɚɤɨɜɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɢ; 
ɭɜɟɥɢɱɟɧɢɟɦ ɞɟɩɪɟɫɫɢɢ (ɧɚɩɨɪɚ) ɜɟɧɬɢɥɹɬɨɪɚ ɝɥɚɜɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ; 
ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ (ɨɬɤɪɵɜɚɧɢɟ ɞɜɟɪɟɣ, ɞɟɦɨɧɬɚɠ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ) ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɨɱɚɝɚ ɩɨɠɚɪɚ. 
ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɣ ɫɩɨɫɨɛ. ɋɭɳɧɨɫɬɶ ɟɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɜɨɡɞɭɯ ɜ ɤɨɬɨɪɨɣ 

ɞɜɢɠɟɬɫɹ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨ ɢ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɣ. ɍɜɟɥɢɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɵɪɚɛɨɬɤɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɤɪɵɜɚɧɢɟɦ ɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ 

ɷɬɨɣ ɰɟɥɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɪɨɜɟɬɪɢɜɚɧɢɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɨɬɤɪɵɬɵɦɢ. 
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɤɪɢɬɢɱɟɫɤɭɸ ɞɟɩɪɟɫɫɢɸ ɜ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɸɬ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɫɴɟɦɤɢ. 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɢɦɟɟɬ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɫ ɬɟɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɬɨ ɤɪɢɬɢɱɟɫɤɚɹ ɞɟɩɪɟɫɫɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

 2
0,9ɤɪ ɩ ɩh r Q Q                                                       (16) 

 

ɝɞɟ rɩ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ, (ɉɚ·ɫ2)/ɦ6
: 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɵɪɚɛɨɬɤɟ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 

Qɩ – ɬɨɠɟ ɜ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ. 
 

ɉɨɠɚɪ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ 

ɉɪɢ ɩɨɠɚɪɟ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɜɨɫɯɨɞɹɳɢɦ ɞɜɢɠɟɧɢɟɦ ɜɨɡɞɭɯɚ ɬɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ ɦɨɠɟɬ 
ɜɵɡɵɜɚɬɶ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɟ. 

ɍɫɥɨɜɢɟ ɫɬɚɛɢɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɫɢɫɬɟɦɵ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢ 
ɩɨɠɚɪɟ ɜɵɪɚɠɚɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨɦ: 

 
2'Ɍ oh R Q                                                                      (17) 

ɝɞɟ R’ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɉɚ·ɫ2/ɦ6
: 

Qo – ɤɪɢɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɦ3/ɫ, ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ. 
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Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Rɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɫɤɥɸɱɚɟɬɫɹ ɨɩɪɨɤɢɞɵɜɚɧɢɟ 
ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2

T
p

o

h
R

Q
                                                                         (18) 

ȿɫɥɢ ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ R ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɨɝɨ Rɪ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɧɢɠɟ ɨɱɚɝɚ ɩɨɠɚɪɚ (ɜ 10-15 ɦ) ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɦɵɱɤɭ (ɩɚɪɭɫɧɭɸ, ɩɚɪɚɲɸɬɧɭɸ ɢ 
ɬ.ɩ.) ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ Rɞɨɩ > Rɪ – R.  

ɉɪɢɦɟɪ 1. ȼ ɭɫɥɨɜɢɹɯ ɉɊ.3 ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɢ ɨɰɟɧɢɬɶ 
ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɪɢ ɩɨɠɚɪɟ ɜ ɥɚɜɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ: Q = 18 ɦ3/ɫ; S = 3 ɦ2

; β =10
ɨ
; ɯ = 150 ɦ; Ĳ = 80 ɦɢɧ. ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɚ 

ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ ɥɚɜɟ, ɡɚɥɨɠɟɧɧɚɹ ɜ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɫɨɫɬɚɜɥɹɟɬ 75 
ɞɚɉɚ.  

Ɋɟɲɟɧɢɟ. 

1. Ⱦɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ (ɮ. 1): 
18

0,28 0,07 80 0,28 0,07 56
3

Q
l

S
                    ɦ 

2. ɉɚɪɚɦɟɬɪ ɚ (ɮ. 2): 

3
0,03

56

Sɚ
l

     

ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ (ɮ. 3): 
150

2,7
56

x
X

l
    

3. Ⱦɥɢɧɚ ɡɨɧɵ ɝɨɪɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɢ (ɮ. 4): 
sin 56 0,17 9,5Z l       ɦ 

4. ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3) ɫɨɫɬɚɜɥɹɟɬ hT = 28,6 ɞɚɉɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ hT = 28,6 ɞɚɉɚ < hɤɪ = 75 ɞɚɉɚ ɭɫɥɨɜɢɟ ɫɬɚɛɢɥɶɧɨɝɨ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɩɪɢ ɩɨɠɚɪɟ ɫɨɛɥɸɞɚɟɬɫɹ. 
 

 
Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɚɯ: 



 

 

150 

150 

Q = 18 ɦ3
/c; S = 3 ɦ2

; ɚ = 0,03; ɏ = 2,7; Z = 9,5 (S ɢ ɚ ɩɪɢɧɹɬɵ ɩɨ ɛɥɢɠɚɣɲɢɦ ɤɪɢɜɵɦ 4 ɦ2
 ɢ 

0,05, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) 
 

ɉɪɢɦɟɪ 2. ȼ ɭɫɥɨɜɢɹɯ ɉɊ.3 ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɨɣ ɞɟɩɪɟɫɫɢɢ ɩɪɢ ɩɨɠɚɪɟ ɜ 
ɥɚɜɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: β = 10

ɨ
; S = 3 ɦ2

; Ɋ = 7,2 ɦ; L = 275 ɦ; Vɜ = 2 ɦ/ɫ; Ĳ = 

80 ɦɢɧ.  
Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɟɞɤɢ ȼȽɋɑ: ɋ = 21%; ɋɨ = 4,4%; to = 25

o
C 

(ɉɊ3.2); L4 = 10 ɦ; t1 = 45
o
; L3 = 10 ɦ; L5 = 5 ɦ; t2 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ tɫɢ. ȼɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɣ 

ɞɟɩɪɟɫɫɢɢ ɧɚ ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ ɥɚɜɟ, ɡɚɥɨɠɟɧɧɚɹ ɜ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 75 ɞɚɉɚ. 

 

Ɋɟɲɟɧɢɟ 

1. ȼɟɪɬɢɤɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ: 
sin 275 0,17 47z L       ɦ 

2. Ɏɚɤɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɠɚɪɧɵɯ ɝɚɡɨɜ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ: 
221 25 221 21 4,4 931ɨɱ ɨ Ɉt t ɋ ɋ          

ɨɋ 

3. Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɥɚɜɟ ɫɨɫɬɚɜɢɬ: 
3600 3600 2 3 1,293 27928,8ɜ ɜG V S           ɤɝ/ɱ 

4. Ɍɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ ɩɪɢ ɪɚɫɱɟɬɟ ɚɜɚɪɢɣɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ ɧɚ ɫɬɚɞɢɢ 
ɫɨɫɬɚɜɥɟɧɢɹ ɩɥɚɧɨɜ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɫɨɫɬɚɜɥɹɟɬ (ɮ. 6): 
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                                                 
 

 
 

931 25 27928,8 0,24 11,5 7,2 275
25 1 exp 25

11,5 7,2 275 27928,8 0,24
1,25 47 27,3

931 25 27928,8 0,24 11,5 7,2 275
273 25 1 exp

11,5 7,2 275 27928,8 0,24

                                             
 ɦɦ ɜɨɞ. ɫɬ. 

(26,8 ɞɚɉɚ) 
4. Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɢɧɬɟɝɪɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɨɱɚɝɨɦ ɩɨɠɚɪɚ (ɮ. 7): 

 1
1 exp

o p

ɫɢ o
p

t t G C P L
t t

P L G C




                     

 931 25 27928,8 0,24 11,5 7,2 275
25 1 exp 258

11,5 7,2 275 27928,8 0,24

                   
ɨɋ 

5. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɨɱɚɝɚ ɩɨɠɚɪɚ (ɮ. 12) 
2
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6. Ⱦɥɢɧɚ L2 ɫɨɫɬɚɜɥɹɟɬ (ɮ. 11): 

2 3 69 1,33 10 82ɩL V L        ɦ 
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7. Ⱦɥɢɧɚ ɱɚɫɬɢ ɜɵɪɚɛɨɬɤɢ L1 (ɮ. 13):    1 2 3 4 5 275 82 10 10 5 168L L L L L L            ɦ 

8. ȼɟɥɢɱɢɧɵ Ʉ ɢ Ʉ1 ɫɨɫɬɚɜɥɹɸɬ (ɮ. 9-10): 
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                 

9. Ɍɟɩɥɨɜɚɹ ɞɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɢɬ (ɮ. 8): 
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                     
 

   
   

931 25
1 exp 0,023 275

0,023 275
1,25 47

931 25
273 25 1 exp 0,023 275

0,023 275

                     
 

   
   

931 25
1 exp 0,017 275

0,017 275
1,25 47 42,1

931 25
273 25 1 exp 0,017 275

0,017 275

                     
 ɦɦ ɜɨɞ. ɫɬ (41,3 ɞɚɉɚ) 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 10 

ȼɕȻɈɊ ɗɎɎȿɄɌɂȼɇɕɏ ɊȿɀɂɆɈȼ ɉɊɈȼȿɌɊɂȼȺɇɂə ɒȺɏɌ ɉɊɂ ȺȼȺɊɂəɏ. 

ɉɊɈȽɇɈɁ ȽȺɁɈȼɈɃ ɈȻɋɌȺɇɈȼɄɂ ɇȺ ȺȼȺɊɂɃɇɈɆ ɍɑȺɋɌɄȿ 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɩɪɨɝɧɨɡɚ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɚɜɚɪɢɣɧɨɦ 
ɭɱɚɫɬɤɟ. 

 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɜɵɪɚɛɨɬɨɤ ɭɱɚɫɬɤɚ 

ɍɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɝɚɡɢɪɨɜɚɧɢɸ 
ɥɚɜɵ ɢ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɭɱɚɫɬɤɚ ɜɵɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ (2%), 
ɞɨɫɬɢɝɚɹ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɧɚɱɟɧɢɣ (4,3%), ɨɫɨɛɟɧɧɨ ɩɨɫɥɟ ɢɡɨɥɹɰɢɢ ɭɱɚɫɬɤɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 

Q – ɨɠɢɞɚɟɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 



 

 

152 

152 

ɋɨ – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 

ɋ1 – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

ɋ – ɞɨɩɭɫɬɢɦɚɹ (ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ) ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 
ɚ – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ; 
kɭɬ.ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 
S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ, ɦ2

; 

m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ, ɦ; 
b – ɲɢɪɢɧɚ ɩɪɢɡɚɛɨɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ; 
L – ɞɥɢɧɚ ɥɚɜɵ, ɦ; 
l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ, ɦ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
  

  1
1 1

ɨ

ɨ

ɋ ɋ
ɋ

Qɋ ɋ
Q

      
                                                 (19) 

ɝɞɟ Q1 – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 

Q – ɨɠɢɞɚɟɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɫ; 
ɋɨ – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %;  
ɋ1 – ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 
ɋ – ɞɨɩɭɫɬɢɦɚɹ (2%) ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ (4,3%) ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 

 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ С  ɛɨɥɶɲɟ 1, ɬɨ ɭɱɚɫɬɨɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɝɚɡɨɜɚɧ ɞɨ ɡɚɞɚɧɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɋ. 

2. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ nɥ ɢ nɜ ɜ ɫɥɭɱɚɟ С  < ɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ ɩɨ ɮɨɪɦɭɥɟ: 

ɥ
ɋɩ
ɚ

                                                                            (20) 

ɝɞɟ ɚ – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,5); 

 

ɩɪɢ С  > ɚ ɞɥɹ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ: 
 

1
ɜ

ɋ ɚɩ
ɚ
                                                                        (21) 

 

ɉɨ ɝɪɚɮɢɤɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɢɠɟ (ɪɢɫ. 4), ɯɨɞɨɦ ɤɥɸɱɚ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɢ ɜɧɢɡ 
ɧɚɯɨɞɢɬɫɹ ɤɪɚɬɧɨɫɬɶ ɨɛɦɟɧɚ ɜɨɡɞɭɯɚ ɜ ɥɚɜɟ Ĳɥ ɩɨ ɤɪɢɜɨɣ 1 ɢɥɢ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ Ĳɜ 

ɩɨ ɤɪɢɜɨɣ 2. 
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Ɋɢɫ. 4. Ʉɪɢɜɵɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ: 1 – ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ; 2 – ɢɡ 
ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

 

ȼɪɟɦɹ (ɱ) ɡɚɝɚɡɢɪɨɜɚɧɢɹ ɦɟɬɚɧɨɦ ɥɚɜɵ (ɩɪɢ ɯ = 0) ɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ (ɩɪɢ ɯ = l) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ Ĳɥ (ɥɚɜɚ) ɩɨ ɮɨɪɦɭɥɟ: 
 

3600

ɭɬ ɥk b m L S x
t

Q

                                                      (22) 

ɝɞɟ kɭɬ.ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ (ɩɪɢɥ. 1, 
ɬɚɛɥ. 1); 

S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ, ɦ2
; 

m – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ, ɦ; 
b – ɲɢɪɢɧɚ ɩɪɢɡɚɛɨɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ; 
L – ɞɥɢɧɚ ɥɚɜɵ, ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ);  

l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ, ɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɜɵɟɦɨɱɧɨɝɨ 
ɭɱɚɫɬɤɚ). 
 

ɞɥɹ ɡɧɚɱɟɧɢɹ Ĳɜ (ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ) ɩɨ ɮɨɪɦɭɥɟ: 
   .2 1

3600 1

ɭɬ ɜ ɜ ɭɬ

ɭɬ

k V m L k S x
t

k Q

                                     (23) 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɞɨ 2 % ɥɚɜɵ ɢ ɭɱɚɫɬɤɚ ɫ 

ɩɪɹɦɨɬɨɱɧɨɣ ɫɯɟɦɨɣ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɪɢ ɩɪɢɦɵɤɚɧɢɢ ɫɜɟɠɟɣ ɫɬɪɭɢ ɤ ɭɝɨɥɶɧɨɦɭ ɦɚɫɫɢɜɭ, 
ɚ ɢɫɯɨɞɹɳɟɣ – ɤ ɜɵɪɚɛɨɬɚɧɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɛɟɡ ɩɨɞɫɜɟɠɚɸɳɟɣ ɫɬɪɭɢ ɩɪɢ ɩɨɥɧɨɦ 

ɨɛɪɭɲɟɧɢɢ ɤɪɨɜɥɢ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɪɟɡɤɨ ɭɦɟɧɶɲɢɥɫɹ ɩɪɢ ɡɚɤɨɪɚɱɢɜɚɧɢɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: Q1 = 16 ɦ3/ɫ; Q = 1,8 ɦ3/ɫ; ɋo = 0,1%; ɋ1 = 0,9 %; ɋ 

= 2%; ɚ = 0,6; S =7 ɦ2
; b = 4 ɦ; V = 40 ɦ/ɦɟɫ; L = 150 ɦ; l  = 500 ɦ; m = 0,9 ɦ. 

ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɫɴɟɦɤɢ ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ kɭɬ.ɜ = 1,55. 
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Ɋɟɲɟɧɢɟ. 
1. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ (ɮ. 19):  

 
 

 1
1

2 0,1
0,3

16
0,9 0,1 11

1,8

ɨ

ɨ

ɋ ɋ
ɋ

Qɋ ɋ
Q

                
 % 

2. Ɍɚɤ ɤɚɤ ɋ < ɚ = 0,6, ɬɨ ɫɨɝɥɚɫɧɨ ɮ. 20: 
0,3

0,5
0,6

ɥ
ɋɩ
ɚ

    

3. ɉɨ ɤɪɢɜɨɣ 1 (ɪɢɫ. 5) ɨɩɪɟɞɟɥɹɟɦ Ĳɥ = 4,8. ȼɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɥɚɜɵ ɦɟɬɚɧɨɦ ɞɨ 

2 % (ɯ = 0) ɪɚɜɧɨ (ɮ. 22): 

. 1,55 4,8 4 0,9 150 7 0
0,6

3600 3600 1,8

ɭɬ ɜ ɥk b m L S x

Q

                 ɱ 

ɢ ɭɱɚɫɬɤɚ ɜ ɰɟɥɨɦ (ɯ = 500 ɦ): 

1,55 4,8 4 0,9 150 7 500
1,1

3600 3600 1,8

ɭɬ ɥk b m L S x

Q

                 ɱ 

 

 

Ɋɢɫ. 5. Ʉɪɢɜɵɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ. 
 

4. ɉɨ ɤɪɢɜɨɣ 2 (ɫɦ. ɪɢɫ. 6) ɨɩɪɟɞɟɥɹɟɦ Ĳɜ = 11,6. ȼ ɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ 

ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɬɚɧɨɦ ɞɨ 2% ɪɚɜɧɨ (ɮ. 23):      
2 1 2 1,55 11,6 40 0,9 150 1,55 1 7 500

52
3600 1,55 1 1,83600 1

ɭɬ ɜ ɭɬ

ɭɬ

k V m L k S x

k Q

                          ɱ 

Ɍɚɤ ɤɚɤ ɜ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɜɵɪɚɛɨɬɤɚ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɩɪɢɦɵɤɚɟɬ ɤ 

ɜɵɪɚɛɨɬɚɧɧɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ, ɬɨ ɜ ɧɟɦ ɦɨɝɭɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɤɨɩɥɟɧɢɹ 

ɦɟɬɚɧɚ. 
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Ɋɢɫ. 6. Ʉɪɢɜɵɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ – ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
  

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɦɟɬɚɧɨɦ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 

ȼ ɩɪɚɤɬɢɤɟ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɧɟ ɪɟɞɤɢɦɢ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɢ 
ɨɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɩɨɠɚɪɚɯ ɜ ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɧɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɚɠɧɵɦ 
ɹɜɥɹɟɬɫɹ ɡɧɚɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɋɡ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 

ɋ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 
Iɡ – ɦɟɬɚɧɨɜɵɞɟɥɟɧɢɟ (ɞɟɛɢɬ ɦɟɬɚɧɚ) ɜ ɡɚɛɨɟ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 
I – ɨɛɳɚɹ ɦɟɬɚɧɨɨɛɢɥɶɧɨɫɬɶ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 
S, h – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɟɟ ɜɵɫɨɬɚ ɜ 10-20 ɦ ɨɬ ɡɚɛɨɹ, ɦ2

 ɢ ɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ, ɦ, ɝɚɡɨɨɬɞɚɸɳɟɣ ɱɚɫɬɢ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨ ɦɟɧɶɲɟɦɭ 
ɡɧɚɱɟɧɢɸ ɞɜɭɯ ɜɟɥɢɱɢɧ: 

  min ;5Tl l V                                                              (24) 

ɝɞɟ l – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɦɟɫɹɰɟɜ, ɦ/ɦɟɫ. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɪɟɞɧɟɝɨ ɩɨ ɫɟɱɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ 
ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ: 

   1,25

ɡ
ɫ

T ɡ

ɋ ɋ S
ɋ

l I I

                                                        (25) 

ɝɞɟ ɋɡ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 
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ɋ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ (2%) ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɚɹ (4,3%) ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, %; 
Iɡ – ɦɟɬɚɧɨɜɵɞɟɥɟɧɢɟ (ɞɟɛɢɬ ɦɟɬɚɧɚ) ɜ ɡɚɛɨɟ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 
I – ɨɛɳɚɹ ɦɟɬɚɧɨɨɛɢɥɶɧɨɫɬɶ ɜɵɪɚɛɨɬɤɢ, ɦ3/ɦɢɧ; 
S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɟɟ ɜɵɫɨɬɚ ɜ 10-20 ɦ ɨɬ ɡɚɛɨɹ, ɦ2

. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɜ ɡɚɛɨɟ: 
 

    
2

251,25 46

ɡ
ɤ

T ɡ ɡ

ɋ ɋ S
ɋ

l S I I h I I

                            (26) 

ɝɞɟ h – ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ ɜ 10-20 ɦ ɨɬ ɡɚɛɨɹ, ɦ 

  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɦɟɬɚɧɚ, ɦɢɧ: 

ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ 

 

 2

ln 1
100

T
c c

l
t C                                                       (27) 

ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ 

 

 2

ln 1
100

T
ɤ ɤ

l
t C                                                      (28) 

 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɨ ɧɨɦɨɝɪɚɦɦɟ, ɤɨɬɨɪɵɣ ɞɚɟɬ ɧɟɤɨɬɨɪɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɜ 
ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ. 

ɋɨɝɥɚɫɧɨ ɞɥɢɧɟ ɝɚɡɨɨɬɞɚɸɳɟɣ ɱɚɫɬɢ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɞɚɧɧɵɦ ɨ ɟɟ ɩɥɨɳɚɞɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɦɟɬɚɧɨɜɵɞɟɥɟɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɹ, ɦɢɧ, ɨɞɧɨɤɪɚɬɧɨɝɨ ɨɛɦɟɧɚ 
ɝɚɡɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ: 
 

T

ɡ

S lȺ
I I

                                                                        (29) 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫ. 7, ɞɥɹ ɜɟɥɢɱɢɧ Ⱥ ɢ h ɯɨɞɨɦ ɤɥɸɱɚ ɫɥɟɜɚ ɧɚɩɪɚɜɨ 
ɢ ɜɧɢɡ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪ ɜɪɟɦɟɧɢ Ĳ, ɦɢɧ, ɚ ɜɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 
ɞɨ ɡɚɞɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ 

  ɤ ɡt C C                                                                 (30) 

ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ 

  0,008ɫ ɡt C C Ⱥ                                                      (31) 
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Ɋɢɫ. 7. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ 
ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ (ȼɆɉ) ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɋɡ = 0,5%, ɋ = 4,3%, Iɡ = 0,2 ɦ3/ɦɢɧ, I = 0,5 ɦ3/ɦɢɧ, Sɬ = 9 ɦ2

, 

hɬ = 3 ɦ, l = 1000 ɦ, V = 80 ɦ/ɦɟɫ. 
Ɋɟɲɟɧɢɟ. 

Ⱦɥɢɧɚ ɝɚɡɨɨɬɞɚɸɳɟɣ ɱɚɫɬɢ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɩɨ ɦɟɧɶɲɟɦɭ ɡɧɚɱɟɧɢɸ ɞɜɭɯ 
ɜɟɥɢɱɢɧ (ɮ. 24):    min ;5 min 1000;5 80 400Tl l V      ɦ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɪɟɞɧɟɝɨ ɩɨ ɫɟɱɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ 
ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ (ɮ. 25):      4,3 0,5 9

0,098
1,25 1,25 400 0,2 0,5

ɡ
ɫ

T ɡ

ɋ ɋ S
ɋ

l I I

            % 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɜ ɡɚɛɨɟ (ɮ. 26): 

    
2

25

4,3 0,5 9
0,036

1,25 400 9 0,2 0,5 46 3 0,2 0,5
ɤɋ

           % 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɦɟɬɚɧɚ (ɮ. 27-28): 

ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ 

   2 2400
ln 1 ln 1 0,098 164,5

100 100

T
c c

l
t C          ɦɢɧ 

ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ 

   2 2400
ln 1 ln 1 58,1 58,1

100 100

T
ɤ ɤ

l
t C          ɦɢɧ 
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ɉɪɢ lɌ = 400 ɦ, S = 9 ɦ2
, Iɡ = 0,2 ɦ3/ɦɢɧ ɢ I = 0,5 ɦ3/ɦɢɧ ɜɪɟɦɹ ɨɞɧɨɤɪɚɬɧɨɝɨ ɨɛɦɟɧɚ 

ɝɚɡɚ ɜ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɟ ɫɨɫɬɚɜɢɬ (ɮ. 29): 
9 400

5143
0,2 0,5

T

ɡ

S lȺ
I I

      ɦɢɧ 

ɋɨɝɥɚɫɧɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 8) ɩɚɪɚɦɟɬɪ ɜɪɟɦɟɧɢ Ĳ = 14,5 ɦɢɧ, ɚ ɜɪɟɦɹ ɡɚɝɚɡɨɜɵɜɚɧɢɹ 
ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ ɡɚɞɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɫɨɫɬɚɜɢɬ (ɮ. 30-31): 

ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ    4,3 0,5 14,5 55,1ɤ ɡt C C         ɦɢɧ 

ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ    0,008 0,008 4,3 0,5 5143 156,3ɫ ɡt C C Ⱥ          ɦɢɧ 

 

 
 

Ɋɢɫ. 8. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɡɚɝɚɡɨɜɵɜɚɧɢɹ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. 
 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ  

ɉɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɦɟɬɚɧɚ ɫ ɜɨɡɞɭɯɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ ɫɧɢɠɚɟɬɫɹ 
ɩɨ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 21 % (ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ) ɞɨ 0 ɩɪɢ 

100 % ɫɨɞɟɪɠɚɧɢɢ ɦɟɬɚɧɚ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɨɬ 5 ɞɨ 15%, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɫɨɞɟɪɠɚɧɢɸ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ ɨɬ 18 ɞɨ 20%, ɫɦɟɫɶ ɝɨɪɢɬ ɢ ɜɡɪɵɜɚɟɬɫɹ. Ɉɞɧɚɤɨ ɜ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɲɚɯɬɵ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɨɛɨɡɧɚɱɟɧɧɵɯ 
ɩɪɟɞɟɥɨɜ ɢɡ-ɡɚ ɫɨɪɛɰɢɢ ɤɢɫɥɨɪɨɞɚ ɭɝɥɟɦ, ɩɨɝɥɨɳɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ, ɚ ɬɚɤɠɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɜɵɞɟɥɟɧɢɹ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ. ɉɨɷɬɨɦɭ ɩɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɦɟɫɟɣ ɦɟɬɚɧɚ ɫ ɜɨɡɞɭɯɨɦ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɤɢɫɥɨɪɨɞɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ ɜɡɪɵɜɚɟɦɨɫɬɢ 
(ɪɢɫ. 9). 
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Ɋɢɫ. 9. Ɉɛɴɟɦɧɵɟ ɩɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ ɦɟɬɚɧɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ:  
1 – ɧɟɫɭɳɟɫɬɜɭɸɳɚɹ ɫɦɟɫɶ; 2 – ɜɡɪɵɜɱɚɬɚɹ ɫɦɟɫɶ; 3 – ɧɟɜɡɪɵɜɱɚɬɚɹ ɫɦɟɫɶ; 4 – ɫɦɟɫɶ, 

ɫɩɨɫɨɛɧɚɹ ɫɬɚɬɶ ɜɡɪɵɜɱɚɬɨɣ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜɨɡɞɭɯɚ. 
 

Ɍɪɟɭɝɨɥɶɧɢɤɢ ɜɡɪɵɜɚɟɦɨɫɬɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɫɬɪɨɹɬ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ. ɗɤɫɩɟɪɢɦɟɧɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɫɨ ɫɦɟɫɹɦɢ ɝɚɡɨɜ, 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɛɥɚɫɬɢ, ɢɦɟɸɳɟɣ ɮɨɪɦɭ 
ɬɪɟɭɝɨɥɶɧɢɤɚ (ɨɛɥɚɫɬɶ 2). ɂɡ ɪɢɫ. 9 ɜɢɞɧɨ, ɱɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɫɭɠɟɧɢɟ ɧɢɠɧɟɝɨ ɢ 
ɜɟɪɯɧɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɩɪɟɞɟɥɨɜ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɦɟɫɢ ɦɟɬɚɧɚ ɫ ɜɨɡɞɭɯɨɦ ɜɩɥɨɬɶ ɞɨ 
ɜɵɯɨɞɚ ɜ ɬɨɱɤɭ ɩɪɢ ɨɛɴɟɦɧɨɣ ɞɨɥɟ ɤɢɫɥɨɪɨɞɚ, ɪɚɜɧɨɣ 12,2%. ɗɬɨ ɫɜɹɡɚɧɨ ɜ ɰɟɩɧɵɦ 
ɦɟɯɚɧɢɡɦɨɦ ɩɟɪɟɞɚɱɢ ɬɟɩɥɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɡɚɠɢɝɚɧɢɹ. ȼ ɨɛɥɚɫɬɢ 3 ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɦɨɥɟɤɭɥ ɦɟɬɚɧɚ, ɜ ɨɛɥɚɫɬɢ 4 – ɦɨɥɟɤɭɥ ɤɢɫɥɨɪɨɞɚ. 

«Ɍɪɟɭɝɨɥɶɧɢɤ ɜɡɪɵɜɚɟɦɨɫɬɢ» ɞɥɹ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢɦɟɟɬ ɬɨɬ ɠɟ ɜɢɞ, ɱɬɨ ɢ ɞɥɹ 
ɦɟɬɚɧɚ, ɧɨ ɪɚɡɥɢɱɧɵɟ ɪɚɡɦɟɪɵ. ȼɡɪɵɜɚɟɦɨɫɬɶ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɚɯ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ «ɬɪɟɭɝɨɥɶɧɢɤɚ ɜɡɪɵɜɚɟɦɨɫɬɢ». ɇɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ 
ɩɪɟɞɟɥ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ (ɨɛ. %) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ 
Ʌɟ ɒɚɬɟɥɶɟ: 
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                                         (32) 

ɝɞɟ n1, n2, …ni – ɨɛɴɟɦɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɠɞɨɝɨ ɝɨɪɸɱɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɦɟɫɢ ɝɨɪɸɱɢɯ 
ɝɚɡɨɜ, %; 

N1, N2, …, Ni – ɧɢɠɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ ɩɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ, %. 

 

Ɉɛɴɟɦɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɠɞɨɝɨ ɝɨɪɸɱɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                                     (33) 

ɝɞɟ Ci – ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɜ ɫɦɟɫɢ ɫ ɜɨɡɞɭɯɨɦ, %. 
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Ɏɨɪɦɭɥɚ Ʌɟ ɒɚɬɟɥɶɟ ɜɟɪɧɚ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɞɧɚɤɨ ɞɥɹ ɫɦɟɫɟɣ, 
ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɬɪɭɤɬɭɪɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɩɪɢɦɟɧɹɟɦɨɫɬɶ ɷɬɨɣ ɮɨɪɦɭɥɵ ɭɯɭɞɲɚɟɬɫɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɋ1, ɋ2, ɋ3 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, %; 
Ɉ2 – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, %. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɳɟɟ 
ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɋɝ, %. Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɭɝɨɥɶɧɵɯ 
ɲɚɯɬɚɯ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 

 

1 2 3ɝɋ ɋ ɋ ɋ                                                              (34) 

ɝɞɟ: ɋ1, ɋ2, ɋ3 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ, ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, %. 
  

Ʉɨɨɪɞɢɧɚɬɵ ɜɟɪɲɢɧ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ ɞɥɹ 
ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ: 

 

1 2 3
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                                          (35) 

 

ɢ ɞɥɹ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ: 
 

1 2 3
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                                             (36) 

 

Ʉɨɨɪɞɢɧɚɬɚ ɧɢɠɧɟɣ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɞɥɹ 
ɩɢɤɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɨ ɤɢɫɥɨɪɨɞɭ: 

 

1 2 310,5 5,6 5
ɤ

ɝ

ɋ ɋ ɋɉ
ɋ

                                           (37) 

 

Ɂɧɚɱɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɜɟɥɢɱɢɧ ɋɝ, ȼɧ ɢ ȼɜ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ 
ɝɨɪɸɱɢɯ ɝɚɡɨɜ. Ɍɚɤ, ɫɦɟɫɶ ɧɟ ɜɡɪɵɜɨɨɩɚɫɧɚ ɜ ɫɥɭɱɚɹɯ, ɟɫɥɢ ɋɝ < ȼɧ ɢɥɢ ɋɝ > ȼɜ, ɚ ɬɚɤɠɟ ɩɪɢ 
Ɉ2 < ɉɤ, ɟɫɥɢ: 

 

ɧ ɝ ɜȼ ω ȼ                                                                     (38) 

ɝɞɟ Ɉ2 – ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɡɨɧɟ ɝɨɪɟɧɢɹ, %. 
 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɣ ɨɰɟɧɤɢ ɜɡɪɵɜɚɟɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɛɨɪ ɜɥɨɠɟɧɧɵɯ ɞɪɭɝ ɜ ɞɪɭɝɚ 
ɬɪɟɭɝɨɥɶɧɢɤɨɜ (ɪɢɫ. 10).  
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ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɢɡ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɜɡɪɵɜɚɟɦɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɚɧɧɨɣ ɫɦɟɫɢ 
ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɹɬ (ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɨɞɧɨɣ ɞɟɫɹɬɨɣ) ɞɨɥɸ ɦɟɬɚɧɚ ɢ 
ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɢɯ ɫɨɫɬɚɜɟ ɩɨ ɮɨɪɦɭɥɚɦ: 

4

1
ɋɇ

ɝ

ɋɊ
ɋ

 ;                                                                     (39) 
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                                                                        (40) 

 

Ɍɚɦ ɠɟ ɧɚ ɝɪɚɮɢɤɟ ɧɚɧɨɫɢɬɫɹ ɬ. ɏ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɋɝ ɢ Ɉ2, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɫɨɫɬɨɹɧɢɸ ɚɬɦɨɫɮɟɪɵ ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ. ȿɫɥɢ ɬ. ɏ ɩɨɩɚɞɚɟɬ ɜ ɩɪɟɞɟɥɵ ɩɥɨɳɚɞɢ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɡɧɚɱɟɧɢɟɦ ɞɨɥɢ ɋɇ4, ɬɨ ɫɦɟɫɶ ɝɨɪɸɱɢɯ ɝɚɡɨɜ 
ɜɡɪɵɜɨɨɩɚɫɧɚ. 

 

 
 

Ɋɢɫ. 10. Ɍɪɟɭɝɨɥɶɧɢɤɢ ɜɡɪɵɜɚɟɦɨɫɬɢ: ɚ – Ɋɫɨ = 0; ɛ – Ɋɫɨ = 0,1; ɜ – Ɋɫɨ = 0,2; ɝ – Ɋɫɨ = 0,3 

 

ɉɪɢɦɟɪ. Ɉɰɟɧɢɬɶ ɜɡɪɵɜɚɟɦɨɫɬɶ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ, %: ɋ1 = 3,0; ɋ2 = 2,0; ɋ3 = 1,0 ɢ 
Ɉ2 = 12,0. ȼɵɛɪɚɬɶ ɫɩɨɫɨɛ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɨɜ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

Ɋɟɲɟɧɢɟ. ɋɭɦɦɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɫɨɝɥɚɫɧɨ ɮ. 34 ɪɚɜɧɚ: 

1 2 3 3 2 1 6ɝɋ ɋ ɋ ɋ        % 

Ʉɨɨɪɞɢɧɚɬɵ ɬɪɟɭɝɨɥɶɧɢɤɚ ɜɡɪɵɜɚɟɦɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮ. 35-37 ɪɚɜɧɵ: 
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Ɍɚɤ ɤɚɤ ȼɧ < ɋɝ < ȼɜ ɢ Ɉ2 > ɉɤ, ɬɨ ɫɦɟɫɶ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɩɚɫɧɨɣ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɩɨ ɮ. 39-40 ɢ ɪɢɫ. 10ɝ ɩɪɢ ɨɛɴɟɦɧɵɯ ɞɨɥɹɯ: 

ɦɟɬɚɧɚ 

4

1 3
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6
ɋɇ

ɝ
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ɋ

    

ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

2 2
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6
ɋɈ

ɝ

ɋɊ
ɋ

    

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɨɱɤɚ X ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (ɋɝ;Ɉ2 – 6,0;12,0) ɩɨɩɚɞɟɬ ɜ ɤɨɧɬɭɪ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɜɡɪɵɜɚɟɦɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɨɛɴɟɦɧɨɣ ɞɨɥɟ Ɋɫɨ = 0,3 ɢ ɊCH4 = 0,6. 

ɉɪɟɞɨɬɜɪɚɬɢɬɶ ɜɡɪɵɜ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ (ɞɥɹ ɫɥɭɱɚɹ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɩɨɫɥɟɞɧɟɦ 
ɬɪɟɭɝɨɥɶɧɢɤɟ ɜɡɪɵɜɚɟɦɨɫɬɢ) ɦɨɠɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ; 
ɩɭɬɟɦ ɡɚɩɨɥɧɟɧɢɹ ɭɱɚɫɬɤɚ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ. 
 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ  

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɩɨɪɹɞɨɤ ɩɪɨɝɧɨɡɚ ɨɠɢɞɚɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɧɚ ɚɜɚɪɢɣɧɨɦ 
ɭɱɚɫɬɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɹɯ ɢɡɦɟɧɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10 
ɞɚɉɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɜ ɩɪɟɞɟɥɚɯ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ 
ɢɥɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɧɟɝɨ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ³/ɦɢɧ; 
Q1 – ɬɨ ɠɟ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ³/ɦɢɧ; 
S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ, ɦ²; 
ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɦ ɧɚ ɭɱɚɫɬɨɤ ɜɨɡɞɭɯɟ, %; 
ɋ – ɬɨ ɠɟ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 
Iɩɥ – ɚɛɫɨɥɸɬɧɨɟ ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ, ɦ³/ɦɢɧ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɩɪɨɝɧɨɡ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

1. Ⱥɛɫɨɥɸɬɧɨɟ ɝɚɡɨɜɵɞɟɥɟɧɢɟ (ɦ³/ɦɢɧ) ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ: 
  0,01ɜɩ ɨ ɩɥI ɋ ɋ Q I                                                (41) 

ɝɞɟ ɋ – ɬɨ ɠɟ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, %; 
ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɦ ɧɚ ɭɱɚɫɬɨɤ ɜɨɡɞɭɯɟ, %; 
Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ³/ɦɢɧ; 
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Iɩɥ – ɚɛɫɨɥɸɬɧɨɟ ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ, ɦ³/ɦɢɧ. 
 

2. Ɉɠɢɞɚɟɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ (%) ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ 
ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ: 

 

1

1

100 ɩɥ ɜɩ
ɨ

I Iɋ ɋ
Q Q

                                                     (42) 

ɝɞɟ Q1 – ɬɨ ɠɟ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ³/ɦɢɧ;  

 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɨ ɝɚɡɨɜɨɦ ɛɚɥɚɧɫɟ: 
 

 1

1

0,5 1o o

Q
C C C C

Q

                                            (43) 

 

3. Ʉɜɚɞɪɚɬ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ (ɦ²/ɫ²), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
ɜɵɪɚɛɨɬɤɢ: 
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2 1
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                                                                     (44) 

 

ȿɫɥɢ V² < ɋ1, ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɧɚ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɲɬɪɟɤɟ, ɚ ɬɚɤɠɟ ɜ ɥɚɜɟ ɢɥɢ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɡɨɧɟ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ. 

4. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɨɠɢɞɚɟɦɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ 
(%) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max 1

1

2
Qɋ ɋ
Q

                                                              (45) 

 

ɉɨɫɥɟ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɜɨɡɦɨɠɧɨ ɜɪɟɦɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɩɪɢ 
ɜɟɞɟɧɢɢ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɋɞ = 2%). 

ɉɨɷɬɨɦɭ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɛɨɥɟɟ 1% ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɭɩɟɧɱɚɬɨ ɫ ɩɪɢɪɨɫɬɨɦ ɧɟ ɛɨɥɟɟ: 
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1

1 0,5

1

C
Q Q

C

                                                           (46) 

 

ɉɪɢɦɟɪ. ȼɵɩɨɥɧɢɬɶ ɩɪɨɝɧɨɡ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɪɢ 

ɩɨɠɚɪɟ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɜɚɥɨɜ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ 

ɭɦɟɧɶɲɢɥɫɹ ɢ ɪɟɲɟɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɨɟ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɭɱɚɫɬɤɚ. 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: Q = 500 ɦ3/ɦɢɧ; Q1 = 200 ɦ3/ɦɢɧ; S = 8 ɦ2
; ɋɨ = 0%; ɋ = 1%. 

Ƚɚɡɨɜɵɣ ɛɚɥɚɧɫ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɢɡɜɟɫɬɟɧ. 
Ɋɟɲɟɧɢɟ. Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮ. 43: 

   1
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                     % 

Ʉɜɚɞɪɚɬ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɲɬɪɟɤɟ ɩɨ ɮ. 44: 
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            ɦ2/ɫ2
 

Ɍɚɤ ɤɚɤ V
2 

= 0,17 < ɋ1 = 1,75, ɬɨ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɨɛɴɟɦɧɵɯ 

ɞɨɥɟɣ ɦɟɬɚɧɚ. 
ȿɫɥɢ ɫɤɚɱɤɨɦ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɟɠɧɢɣ ɪɟɠɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɬɨ 

(ɮ. 45): 
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Qɋ ɋ
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               % 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɥɧɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɭɱɚɫɬɤɚ 

ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɦɟɬɚɧɚ ɜ ɝɚɡɨɜɨɣ ɜɨɥɧɟ ɩɪɟɜɵɫɢɬ 2%. ɉɨɷɬɨɦɭ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɫɥɟɞɭɟɬ 

ɭɜɟɥɢɱɢɜɚɬɶ ɫɬɭɩɟɧɱɚɬɨ ɫ ɲɚɝɨɦ, ɪɚɜɧɵɦ (ɮ. 46): 
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           ɦ3/ɦɢɧ 

ɉɪɢɥɨɠɟɧɢɟ 1 

Ɍɚɛɥɢɰɚ 1 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ kɭɬ.ɜ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ 
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ɉɪɢɦɵɤɚɧɢɟ ɜɵɪɚɛɨɬɨɤ 
ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɫ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɟɣ 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ 
ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ kɭɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɤɪɨɜɥɟɣ ɢ ɨɬ ɩɨɪɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɤɪɨɜɥɢ 

ɩɨɥɧɨɟ ɨɛɪɭɲɟɧɢɟ ɱɚɫɬɢɱɧɚɹ ɡɚɤɥɚɞɤɚ 
ɩɥɚɜɧɨɟ 

ɨɩɭɫɤɚɧɢɟ 
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 ɤ ɰɟɥɢɤɭ ɤ ɰɟɥɢɤɭ – 1,25 1,30 1,40 1,10 1,15 1,25 1,10 1,15 

ɤ ɰɟɥɢɤɭ ɤ ɰɟɥɢɤɭ ɤ ȼɉ 1,50 1,65 1,80 1,20 1,25 1,35 1,15 1,30 

ɤ ȼɉ** ɤ ȼɉ – 1,40 1,55 1,70 1,20 1,25 1,40 1,15 1,30 
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ɤ ȼɉ ɤ ȼɉ ɤ ɰɟɥɢɤɭ 1,55 1,70 1,80 1,20 1,25 1,40 1,15 1,30 
ɉ

Ɍ*
 

ɤ ɰɟɥɢɤɭ ɤ ȼɉ – 1,30 1,40 1,55 1,20 1,25 1,35 1,15 1,30 

ɤ ɰɟɥɢɤɭ ɤ ȼɉ ɤ ɰɟɥɢɤɭ 1,50 1,60 1,70 1,20 1,25 1,35 1,15 1,30 

ɤ ȼɉ ɤ ɰɟɥɢɤɭ – 1,30 1,35 1,45 1,20 1,25 1,30 1,15 1,30 

ɤ ȼɉ ɤ ɰɟɥɢɤɭ ɤ ȼɉ 1,50 1,55 1,65 1,20 1,25 1,35 1,15 1,30 
* – ɫɯɟɦɵ ɜɟɧɬɢɥɹɰɢɢ: ȼɌ – ɜɨɡɜɪɚɬɧɨɬɨɱɧɚɹ, ɉɌ – ɩɪɹɦɨɬɨɱɧɚɹ; 
** – ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. 

 

 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 11 

ɊȺɋɑȿɌ ɉȺɊȺɆȿɌɊɈȼ ȾȿȽȺɁȺɐɂɈɇɇɈɃ ɋɂɋɌȿɆɕ ȺȼȺɊɂɃɇɈȽɈ 
ɍɑȺɋɌɄȺ 

ɐɟɥɶ: Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

 

ɉɪɢ ɚɜɚɪɢɹɯ ɜ ɝɚɡɨɨɛɢɥɶɧɵɯ ɲɚɯɬɚɯ, ɜɵɡɜɚɧɧɵɯ ɩɨɠɚɪɚɦɢ, ɜɧɟɡɚɩɧɵɦɢ ɩɪɨɪɵɜɚɦɢ 
ɦɟɬɚɧɚ ɢɡ ɩɨɱɜɵ ɩɥɚɫɬɚ ɢ ɫɭɮɥɹɪɧɵɦɢ ɜɵɞɟɥɟɧɢɹɦɢ, ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɞɟɝɚɡɚɰɢɢ 
ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɜɵɞɟɥɟɧɢɟ ɦɟɬɚɧɚ ɢɡ ɞɟɝɚɡɢɪɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. ȼ ɫɥɭɱɚɟ ɝɨɪɟɧɢɹ 
ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɟɝɚɡɚɰɢɸ 
ɫɛɥɢɠɟɧɧɵɯ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɜ ɤɪɨɜɥɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 40-50 ɜɵɧɢɦɚɟɦɵɯ 
ɦɨɳɧɨɫɬɟɣ ɩɥɚɫɬɚ ɢ ɜ ɩɨɱɜɟ – ɞɨ 30 ɦ, ɩɪɢ ɝɚɡɨɜɵɞɟɥɟɧɢɢ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɛɨɥɟɟ 0,05 ɦ3/ɫ (3 ɦ3/ɦɢɧ) ɞɥɹ ɫɯɟɦ ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɡɚ ɥɚɜɨɣ ɢ 
ɛɨɥɟɟ 0,03 ɦ3/ɫ (1,8 ɦ3/ɦɢɧ) – ɫ ɩɨɝɚɲɟɧɢɟɦ. ɉɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɤɭ ɫ 
ɞɟɝɚɡɚɰɢɨɧɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɜɨɡɦɨɠɧɵ ɡɚɝɨɪɚɧɢɹ ɢ ɜɡɪɵɜɵ ɦɟɬɚɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ 
ɧɟɦ, ɚ ɬɚɤɠɟ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɜɬɨɪɢɱɧɵɯ ɨɱɚɝɨɜ ɩɨɠɚɪɚ. 

ɍɫɢɥɟɧɢɟ ɞɟɝɚɡɚɰɢɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
– ɜɤɥɸɱɟɧɢɟɦ ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɨɝɨ ɜɚɤɭɭɦ-ɧɚɫɨɫɚ; 
– ɨɬɤɥɸɱɟɧɢɟɦ ɢɥɢ ɨɫɥɚɛɥɟɧɢɟɦ ɞɟɝɚɡɚɰɢɢ ɧɚ ɞɪɭɝɢɯ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɚɯ, 

ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɬɨɣ ɠɟ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɟɬɶɸ, ɱɬɨ ɢ ɚɜɚɪɢɣɧɵɣ; 
– ɛɭɪɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɝɚɡɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɢɡ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢɥɢ ɫ 

ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
– ɩɪɢɦɟɧɟɧɢɟɦ ɩɟɪɟɞɜɢɠɧɨɣ ɜɚɤɭɭɦɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɢɥɢ ɭɫɬɚɧɨɜɤɢ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ 

ɫɟɬɶ ɬɨɥɶɤɨ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ; 
– ɩɪɨɤɥɚɞɤɨɣ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɟɬɢ, ɢɦɟɸɳɢɯ ɜɵɫɨɤɨɟ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɢɥɢ ɡɚɦɟɧɨɣ ɱɚɫɬɟɣ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɬɪɭɛɵ ɛɨɥɶɲɟɝɨ 
ɞɢɚɦɟɬɪɚ. 

Ⱦɟɣɫɬɜɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɞɟɝɚɡɚɰɢɟɣ ɩɪɢ ɩɨɠɚɪɟ ɜ ɲɚɯɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥ. 1 (ɩɪɢɥ. 1). 

ȼɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɝɚɡɚɰɢɢ ɫɤɜɚɠɢɧɚɦɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ 
ɝɥɭɛɢɧɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɡɚɫɬɪɨɟɧɧɨɫɬɢ ɢ ɪɟɥɶɟɮɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɥɢɱɢɹ 
ɷɧɟɪɝɨ- ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɚɣɨɧɟ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ. 

ɉɨɤɚɡɚɬɟɥɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɭɫɢɥɟɧɢɹ ɞɟɝɚɡɚɰɢɢ ɢɥɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɝɚɡɚɰɢɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɹɜɥɹɸɬɫɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɢ ɪɚɫɯɨɞ ɦɟɬɚɧɚ ɜ ɭɱɚɫɬɤɨɜɨɦ ɝɚɡɨɩɪɨɜɨɞɟ. ɇɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 
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ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ ɭɱɚɫɬɤɨɜɨɦ ɝɚɡɨɩɪɨɜɨɞɟ. ɉɪɢ ɜɟɞɟɧɢɢ 
ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɜɵɪɚɛɨɬɤɟ ɫ ɝɚɡɨɩɪɨɜɨɞɨɦ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɫɬɚɪɲɢɦ ɤɨɦɚɧɞɢɪɨɦ ȼȽɋɑ ɧɟ ɪɟɠɟ ɱɟɦ ɱɟɪɟɡ 30 ɦɢɧɭɬ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɤɨɧɬɪɨɥɹ ɭɱɚɫɬɤɨɜɵɣ ɝɚɡɨɩɪɨɜɨɞ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɛɨɪɧɨɦɭ ɢɥɢ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ 
ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɛɨɪɧɨɦɭ (ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ) ɨɬɪɟɡɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɢɧɨɣ 2-3 

ɦɟɬɪɚ ɫ ɡɚɦɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ 
ɢɫɯɨɞɹɳɟɣ ɢɡ ɭɱɚɫɬɤɚ ɫɬɪɭɢ ɜɨɡɞɭɯɚ. Ɇɟɠɞɭ ɡɚɦɟɪɧɵɦ ɩɭɧɤɬɨɦ, Ʉɉ ɢ ɪɚɛɨɬɚɸɳɢɦ ɜ 
ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ ɨɬɞɟɥɟɧɢɟɦ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɥɚɠɟɧɚ ɫɜɹɡɶ. 

ȼ ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɪɚɫɯɨɞɚ 
ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ (Ɇȼɋ) ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɨɪɝɚɧɢɡɭɟɬɫɹ ɤɨɧɬɪɨɥɶ ɜɨ 
ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɜɚɤɭɭɦ-ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. ɉɪɢ ɧɟɢɡɦɟɧɧɨɦ ɪɟɠɢɦɟ ɞɟɝɚɡɚɰɢɢ ɧɚ 
ɞɪɭɝɢɯ ɭɱɚɫɬɤɚɯ ɪɚɫɯɨɞ Ɇȼɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ: 

 

ɪɚ
ɭɚ ɭ

ɪ

Q
Q Q

Q
                                                                    (1) 

ɝɞɟ Qɭ, Qɭɚ – ɪɚɫɯɨɞ Ɇȼɋ ɩɨ ɭɱɚɫɬɤɨɜɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ ɞɨ ɢ ɩɪɢ ɚɜɚɪɢɢ, ɦ3/ɫ; 
Qɪ, Qɪɚ – ɪɚɫɯɨɞ Ɇȼɋ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɚɤɭɭɦ-ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɞɨ ɢ 

ɩɨɫɥɟ ɭɫɢɥɟɧɢɹ ɞɟɝɚɡɚɰɢɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɫ. 
  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɋɭɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1
ɛ ɪɚ

ɭɚ ɭ
ɛ ɚ

Ɋ Ɋ
ɋ ɋ Л

Ɋ Ɋ
                                                     (2) 

ɝɞɟ ɋɭ, ɋɭɚ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɭɱɚɫɬɤɨɜɨɦ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨ ɢ ɩɪɢ ɚɜɚɪɢɢ, %; 
b – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɞɫɨɫɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɭɫɬɶɹ ɫɤɜɚɠɢɧ; ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ 0,04 ɩɪɢ ɨɯɪɚɧɟ ɫɤɜɚɠɢɧ ɰɟɥɢɤɚɦɢ ɢ 0,06 – ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ; 
Ɋɛ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɝɉɚ; 
Ɋɚ, Ɋɪɚ – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɜɚɤɭɭɦ-ɧɚɫɨɫɨɜ ɞɨ ɢ ɩɨɫɥɟ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɢɥɟɧɢɹ ɞɟɝɚɡɚɰɢɢ, ɝɉɚ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɢɡɦɟɪɟɧɢɟɦ). 
  

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɢɧɬɟɪɮɟɪɨɦɟɬɪ ɒɂ-

12 ɢɥɢ ɥɸɛɨɣ ɩɟɪɟɧɨɫɧɨɣ ɦɟɬɚɧɨɦɟɬɪ ɫ ɞɢɚɩɚɡɨɧɨɦ ɞɨ 100%, ɚ ɪɚɫɯɨɞ Ɇȼɋ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 
ɩɟɪɟɩɚɞɭ ɞɚɜɥɟɧɢɹ ɧɚ ɞɢɚɮɪɚɝɦɟ ɢɥɢ ɩɨ ɫɤɨɪɨɫɬɧɨɦɭ ɧɚɩɨɪɭ, ɢɡɦɟɪɹɟɦɨɦɭ ɫ ɩɨɦɨɳɶɸ 
ɬɪɭɛɤɢ ɉɢɬɨ. ɇɚ ɜɚɤɭɭɦ-ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɫɧɢɦɚɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɢɛɨɪɨɜ 
ɤɨɧɬɪɨɥɹ, ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɩɪɢɦɟɧɹɸɬ ɩɟɪɟɧɨɫɧɵɟ ɩɪɢɛɨɪɵ. 

ɉɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɤɭ ɫ ɞɟɝɚɡɚɰɢɨɧɧɵɦ ɝɚɡɨɩɪɨɜɨɞɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɟɝɭɥɹɪɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ 
ɩɚɬɪɭɛɤɟ ɜɚɤɭɭɦ-ɧɚɫɨɫɨɜ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 5 ɦɢɧɭɬ. Ɉɬɦɟɱɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɦɟɬɚɧɚ ɜ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɧɚ 5% ɢ ɛɨɥɟɟ ɢ ɟɟ ɩɨɫɥɟɞɭɸɳɟɟ ɫɧɢɠɟɧɢɟ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ɞɟɝɚɡɚɰɢɸ 
ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɢɥɢ ɩɨ ɲɚɯɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɜɢɞɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɜ ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɟ. 
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1. Ɍɪɟɛɭɸɳɚɹɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

ɉɨɠɚɪ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɛɵɱɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɞɨɥɶ ɟɝɨ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 40-60 ɦ, ɚ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ – ɩɪɢɦɟɪɧɨ ɧɚ ѿ 
ɞɥɢɧɵ ɥɚɜɵ. ɇɚɡɧɚɱɟɧɢɟ ɞɟɝɚɡɚɰɢɢ ɜ ɚɜɚɪɢɣɧɨɣ ɨɛɫɬɚɧɨɜɤɟ – ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɢɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɦɟɬɚɧɚ ɢɡ ɫɛɥɢɠɟɧɧɵɯ ɩɥɚɫɬɨɜ ɞɨ ɜɟɥɢɱɢɧɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɜ ɭɤɚɡɚɧɧɨɣ ɡɨɧɟ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɬ. ɟ. ɦɟɧɟɟ 4,3%. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟμ 
f  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞ ɧɚ ɜɵɫɨɬɟ ɞɨ 8 ɜɵɧɢɦɚɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɩɥɚɫɬɚ; 
Sɨɱ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ2

. 

ɋɧ – ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɭɬɟɱɤɚɯ 
ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɛɥɢɡɢ ɥɚɜɵ, ɢɡɦɟɪɹɟɦɚɹ ɡɚ ɩɨɫɚɞɨɱɧɨɣ ɤɪɟɩɶɸ ɭ 
ɨɛɪɭɲɟɧɧɵɯ ɩɨɪɨɞ ɜɛɥɢɡɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ, %; 

Qɮ – ɨɛɴɟɦ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɢɡɜɥɟɤɚɟɦɵɣ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦ3/ɫ; 
ɋɝ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɞɟɝɚɡɚɰɢɨɧɧɨɦ ɝɚɡɨɩɪɨɜɨɞɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, %.  
Iɜ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɛɟɡ 

ɞɟɝɚɡɚɰɢɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ), ɦ3/ɫ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

1. Ɉɛɴɟɦ ɦɟɬɚɧɚ Iɢ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɫɪɟɞɫɬɜɚɦɢ ɞɟɝɚɡɚɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  10,01 1ɢ ɢ pI ɋ Q Ф                                                     (3) 

ɝɞɟ Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ, ɦ3/ɫ; 
kɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɡɪɵɜɨɨɩɚɫɧɵɣ ɭɱɚɫɬɨɤ 

ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 
ɞɥɹ ɨɩɚɫɧɵɯ ɡɨɧ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 60, 50 ɢ 40 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

60

.0,95ɪ ɭɬ ɜk k                                                                (4) 

50

.0,9ɪ ɭɬ ɜk k                                                                  (5) 

40

.0,85ɪ ɭɬ ɜk k                                                                (6) 

kɭɬ.ɜ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, 
ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢ ɩɥɨɳɚɞɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɥɚɜɵ; ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 1). 

f  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞ ɧɚ ɜɵɫɨɬɟ ɞɨ 8 ɜɵɧɢɦɚɟɦɵɯ ɦɨɳɧɨɫɬɟɣ ɩɥɚɫɬɚ 
(ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɚɪɝɢɥɥɢɬɨɜ – 3, ɚɥɟɜɪɨɥɢɬɨɜ ɢ ɩɟɫɱɚɧɢɤɨɜ – 5, ɢɡɜɟɫɬɧɹɤɨɜ – 8); 

Sɨɱ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ2
. 

ɋɢ – ɜɟɥɢɱɢɧɚ, ɧɚ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɦɟɬɚɧɚ ɜ ɨɩɚɫɧɨɣ ɩɨ 
ɜɡɪɵɜɚɦ ɡɨɧɟ, %; ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɫɪɟɞɧɟɣ ɢ ɞɨɩɭɫɬɢɦɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɬ.ɟ.: 

ɢ ɫɪ ɞɋ ɋ ɋ                                                                     (7) 
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ɝɞɟ ɋɫɪ – ɫɪɟɞɧɹɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɡɨɧɟ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 
ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɩɪɢ ɟɟ ɩɨɞɞɟɪɠɚɧɢɢ ɡɚ ɥɚɜɨɣ. ɇɚ ɪɚɫɫɬɨɹɧɢɹɯ 40, 
50 ɢ 60 ɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ, ɜ %: 

40 2,7ɫɪ ɧɋ ɋ                                                                 (8) 

50 5,0ɫɪ ɧɋ ɋ                                                                  (9) 

60 6,8ɫɪ ɧɋ ɋ                                                                (10) 

ɋɧ – ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɭɬɟɱɤɚɯ 
ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɛɥɢɡɢ ɥɚɜɵ, ɢɡɦɟɪɹɟɦɚɹ ɡɚ ɩɨɫɚɞɨɱɧɨɣ ɤɪɟɩɶɸ ɭ 
ɨɛɪɭɲɟɧɧɵɯ ɩɨɪɨɞ ɜɛɥɢɡɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ, %; 

ɋɞ – ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɨɩɚɫɧɨɣ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɨɠɚɪɚ ɡɨɧɟ 
ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨ ɭɫɥɨɜɢɸ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ, %: 

4,3

2

ɧ
ɞ

ɋɋ                                                                  (11) 

 

ɉɪɢ ɡɧɚɱɟɧɢɹɯ ɋɧ > 4,3, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɫɯɟɦ ɨɬɪɚɛɨɬɤɢ ɫ ɩɨɝɚɲɟɧɢɟɦ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɡɚ ɥɚɜɨɣ, ɡɧɚɱɟɧɢɟ ɋɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4,3, ɚ ɋɢ = 1,5·ɋɧ; ɋɢ 

= 2,0·ɋɧ; ɋɢ = 2,5·ɋɧ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɯɨɪɨɲɨ, ɫɪɟɞɧɟ ɢ ɫɥɚɛɨ ɭɩɥɨɬɧɹɸɳɢɯɫɹ ɩɨɪɨɞ 
ɤɪɨɜɥɢ (ɚɪɝɢɥɥɢɬ → ɚɥɟɜɪɨɥɢɬ → ɩɟɫɱɚɧɢɤ). 

2. Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ 
ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

100
p ɮ

ɝ ɢ

Q Q
ɋ I

                                                              (12) 

ɝɞɟ Qɮ – ɨɛɴɟɦ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɢɡɜɥɟɤɚɟɦɵɣ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɦ3/ɫ; 
ɋɝ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɞɟɝɚɡɚɰɢɨɧɧɨɦ ɝɚɡɨɩɪɨɜɨɞɟ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, %.  

 

 

Ɋɢɫ. 1. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ kɭɬ.ɜ 
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ȿɫɥɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ ɞɟɝɚɡɚɰɢɹ ɧɟ ɩɪɨɢɡɜɨɞɢɥɚɫɶ, ɬɨ ɡɧɚɱɟɧɢɟ Qɪ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɩɭɬɹɦɢ: 
ɚ) ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

1 0,01
p ɫɦ ɢQ ɋ I                                                            (13) 

ɝɞɟ ɋɫɦ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɢɡɜɥɟɤɚɟɦɨɣ ɩɪɢ ɩɨɦɨɳɢ ɫɤɜɚɠɢɧ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ; ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 60% – ɩɪɢ ɨɯɪɚɧɟ ɭɫɬɶɟɜ ɫɤɜɚɠɢɧ ɰɟɥɢɤɚɦɢ ɭɝɥɹ; 45% – 

ɛɭɬɨɜɵɦɢ ɩɨɥɨɫɚɦɢ; 30% – ɩɪɢ ɨɯɪɚɧɟ «ɤɨɫɬɪɚɦɢ» ɢ ɛɟɡ ɨɯɪɚɧɵ; 70-80% – ɩɪɢ ɞɟɝɚɡɚɰɢɢ 
ɫɤɜɚɠɢɧɚɦɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ. 

  

ɛ) ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢ ɞɨɫɬɢɠɢɦɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɝɚɡɚɰɢɢ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ: 

 

2

100
p ɜ ɞɚ ɜɚ

ɫɦ

Q I k k
C

                                                        (14) 

ɝɞɟ Iɜ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɛɟɡ 
ɞɟɝɚɡɚɰɢɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɲɚɯɬɵ), ɦ3/ɫ; 

kɞɚ – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɝɚɡɚɰɢɢ; ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɬɚɛɥ. 1. 
kɜɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɪɨɫɬɚ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɜɫɥɟɞɫɬɜɢɟ ɞɟɝɚɡɚɰɢɢ; ɩɪɢ 

ɩɨɞɡɟɦɧɨɣ ɞɟɝɚɡɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
1,06

1

ɞɚ
ɜɚ

ɞɚ

k
k

k

                                                                (15) 

ɩɪɢ ɞɟɝɚɡɚɰɢɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ kɜɚ = 1,2 ɢɥɢ 1,3.  

 

Ɍɚɛɥɢɰɚ 1 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɝɚɡɚɰɢɢ ɫɛɥɢɠɟɧɧɵɯ ɩɥɚɫɬɨɜ  

ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ 

ɋɩɨɫɨɛ ɨɯɪɚɧɵ 
ɜɵɪɚɛɨɬɨɤ, ɢɡ 
ɤɨɬɨɪɵɯ ɛɭɪɹɬ 

ɫɤɜɚɠɢɧɵ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɝɚɡɚɰɢɢ 
ɩɥɚɫɬɨɜ 

ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚɞɪɚɛɚɬɵɜɚɟɦɵɯ 

Ⱦɟɝɚɡɚɰɢɹ ɢɡ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɋɬɨɥɛɨɜɚɹ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫ 
ɩɨɝɚɲɟɧɢɟɦ ɜɵɪɚɛɨɬɤɢ, ɢɡ 
ɤɨɬɨɪɨɣ ɛɭɪɹɬ ɫɤɜɚɠɢɧɵ 

 

0,5 0,4 

ɋɬɨɥɛɨɜɚɹ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫ 
ɩɨɞɞɟɪɠɚɧɢɟɦ ɜɵɪɚɛɨɬɤɢ, ɢɡ 
ɤɨɬɨɪɨɣ ɛɭɪɹɬ ɫɤɜɚɠɢɧɵ 

ɐɟɥɢɤɚɦɢ ɭɝɥɹ 0,8-0,9 0,8 

Ȼɭɬɨɜɵɦɢ ɩɨɥɨɫɚɦɢ 0,7 0,6 

Ʉɨɫɬɪɨɜɨɣ ɤɪɟɩɶɸ 0,6 0,5 

Ⱦɟɝɚɡɚɰɢɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

Ʌɸɛɚɹ  0,6  

 

Ɂɚ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ Qɪ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɜɟɥɢɱɢɧ. Ɂɚɬɟɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɭɩɩɨɣ 
ɷɤɫɩɟɪɬɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɡɚɞɟɣɫɬɜɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɫɢɥɟɧɢɸ ɞɟɝɚɡɚɰɢɢ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɥɢɛɨ ɩɨ ɟɟ ɨɫɭɳɟɫɬɜɥɟɧɢɸ, ɞɥɹ ɱɟɝɨ ɨɪɝɚɧɢɡɭɟɬɫɹ ɫɧɚɛɠɟɧɢɟ 
ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦɚɬɟɪɢɚɥɚɦɢ, ɩɪɨɜɨɞɹɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɢ ɪɟɲɚɸɬɫɹ 
ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ɩɨ ɧɚɥɚɠɢɜɚɧɢɸ ɞɟɝɚɡɚɰɢɢ.  
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ɉɪɢɦɟɪ. Ɋɚɫɫɱɢɬɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɟɝɚɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɚɜɚɪɢɣɧɨɦ 

ɭɱɚɫɬɤɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Sɨɱ = 3 ɦ2
; m = 0,9 ɦ; f  = 5 (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ 

ɤɪɨɜɥɹ – ɚɥɟɜɪɨɥɢɬ); ɋɧ – 3,5%; Qɮ = 0,1 ɦ3/ɫ; ɋɝ = 50%. 

Ɋɟɲɟɧɢɟ. 

1. ɋɨɝɥɚɫɧɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 2) ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɪɚɜɟɧ kɭɬ.ɜ = 1,52. 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɡɪɵɜɨɨɩɚɫɧɵɣ ɭɱɚɫɬɨɤ 
ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 

ɞɥɹ ɨɩɚɫɧɵɯ ɡɨɧ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 60, 50 ɢ 40 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɮ. 4-6): 
60

.0,95 0,95 1,52 1,44ɪ ɭɬ ɜk k      

50

.0,9 0,9 1,52 1,37ɪ ɭɬ ɜk k      

40

.0,85 0,85 1,52 1,29ɪ ɭɬ ɜk k      

 

 

 Ɋɢɫ. 2. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ kɭɬ.ɜ  

 

ɋɪɟɞɧɹɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɡɨɧɟ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɪɢɥɟɝɚɸɳɟɣ ɤ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɟ ɩɪɢ ɟɟ ɩɨɞɞɟɪɠɚɧɢɢ ɡɚ ɥɚɜɨɣ. ɇɚ ɪɚɫɫɬɨɹɧɢɹɯ 40, 50 ɢ 60 ɦ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ (ɮ. 8-10): 

40 2,7 3,5 2,7 6,2ɫɪ ɧɋ ɋ      % 

50 5,0 3,5 5,0 8,5ɫɪ ɧɋ ɋ      % 

60 6,8 3,5 6,8 10,3ɫɪ ɧɋ ɋ      % 

Ⱦɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɨɩɚɫɧɨɣ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɨɠɚɪɚ ɡɨɧɟ 
ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨ ɭɫɥɨɜɢɸ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ (ɮ. 11): 

4,3 3,5 4,3
3,9

2 2

ɧ
ɞ

ɋɋ      % 
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ȼɟɥɢɱɢɧɚ, ɧɚ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɦɟɬɚɧɚ ɜ ɨɩɚɫɧɨɣ ɩɨ 
ɜɡɪɵɜɚɦ ɡɨɧɟ; ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɫɪɟɞɧɟɣ ɢ ɞɨɩɭɫɬɢɦɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ (ɞɥɹ ɋɪ

60
 = 10,3%) (ɮ. 7): 

10,3 3,9 6,4ɢ ɫɪ ɞɋ ɋ ɋ      % 

Ɉɛɴɟɦ ɦɟɬɚɧɚ Iɢ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɫɪɟɞɫɬɜɚɦɢ ɞɟɝɚɡɚɰɢɢ (ɩɪɢ kɪ
60

 = 

1,44) (ɮ. 3):    10,01 1 0,01 6,4 18 1,44 1 0,51ɢ ɢ pI ɋ Q Ф            ɦ3/ɫ 

2. Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɧɚ 
ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ 
ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɮ. 12): 
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2. Ɉɰɟɧɤɚ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɟɝɚɡɚɰɢɢ 

Ɉɬɤɥɸɱɟɧɢɟ ɞɟɝɚɡɚɰɢɢ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢɡɜɥɟɤɚɟɦɨɝɨ ɞɟɝɚɡɚɰɢɟɣ ɦɟɬɚɧɚ 
ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɵɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ 
ɞɨ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɟɝɨ ɫɥɨɟɜɵɯ 
ɫɤɨɩɥɟɧɢɣ. ɉɪɢ ɫɯɟɦɚɯ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɫ ɜɵɞɚɱɟɣ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɧɚ ɜɵɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɩɚɫɧɵɟ ɩɨ ɦɟɫɬɧɵɦ ɢ ɫɥɨɟɜɵɦ ɫɤɨɩɥɟɧɢɹɦ ɦɟɬɚɧɚ ɡɨɧɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɞɨ 200 ɦ ɢ ɛɨɥɟɟ ɡɚ ɥɚɜɨɣ, ɚ ɩɪɢ ɫɯɟɦɚɯ ɫ ɜɵɞɚɱɟɣ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɧɚ ɦɚɫɫɢɜ 
ɭɝɥɹ ɢ ɩɨɝɚɲɟɧɢɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ – ɬɭɩɢɤɟ ɩɨɝɚɲɟɧɢɹ ɢ ɜɩɟɪɟɞɢ ɥɚɜɵ ɧɚ ɭɱɚɫɬɤɟ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɞɨ 20-30 ɦ ɞɨ ɩɨɥɧɨɝɨ ɫɦɟɲɟɧɢɹ ɢɫɯɨɞɹɳɟɣ ɢɡ ɥɚɜɵ ɫɬɪɭɢ ɢ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ 
ɢɡ ɬɭɩɢɤɚ. Ɉɰɟɧɤɚ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɟɝɚɡɚɰɢɢ 
ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɞɜɭɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɩɨ ɫɪɟɞɧɟɦɭ ɫɨɞɟɪɠɚɧɢɸ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ 
ɫɬɪɭɟ ɢ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɞ ɤɪɨɜɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɩɪɨɜɟɪɤɨɣ ɨɛɪɚɡɨɜɚɧɢɹ 
ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɤɨɩɥɟɧɢɣ ɦɟɬɚɧɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟμ 
ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 
Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ; 
Iɨ – ɨɛɳɚɹ ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɭɱɚɫɬɤɚ ɩɪɢ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ; 
Iɜɨ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɞɟɝɚɡɚɰɢɢ, 

ɦ3/ɦɢɧ; 
Ɇ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɨɜɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ ɞɨ ɧɚɢɛɨɥɟɟ ɦɨɳɧɨɝɨ 

ɫɛɥɢɠɟɧɧɨɝɨ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 4-6 ɞɨ 30 ɜɵɧɢɦɚɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 
ɩɥɚɫɬɚ, ɦ; 

h – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɟɟ ɭɱɚɫɬɤɟ ɨɬ 20 ɞɨ 50 ɦ ɨɬ ɥɚɜɵ, ɦ; 
S – ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ, ɦ2

; 

ST – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɭɩɢɤɚ ɩɨɝɚɲɚɟɦɨɣ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ, ɦ2

. 

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

ȼɟɥɢɱɢɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɟɝɚɡɚɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                                           (16) 

ɝɞɟ Iɞ – ɨɛɴɟɦ ɦɟɬɚɧɚ, ɢɡɜɥɟɤɚɟɦɵɣ ɞɟɝɚɡɚɰɢɟɣ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ ɞɨ ɟɟ 
ɨɬɤɥɸɱɟɧɢɹ, ɦ3/ɦɢɧ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ «Ʉɧɢɝɢ ɭɱɟɬɚ ɪɚɛɨɬɵ ɞɟɝɚɡɚɰɢɨɧɧɵɯ 
ɫɤɜɚɠɢɧ»); 

kɜɚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɫɬ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɞɟɝɚɡɢɪɭɟɦɵɯ 
ɫɛɥɢɠɟɧɧɵɯ ɩɥɚɫɬɨɜ (ɫɦ. ɉɊ11.1, ɮ. 15). 

 

ɋɪɟɞɧɹɹ ɩɨ ɫɟɱɟɧɢɸ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ 
ɫɬɪɭɟ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                      (17) 

ɝɞɟ ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 
Qɚ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ; 
Iɨ – ɨɛɳɚɹ ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɭɱɚɫɬɤɚ ɩɪɢ ɚɜɚɪɢɢ, ɦ³/ɦɢɧ. 
 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɨɥɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɞɟɝɚɡɚɰɢɢ: 
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                                                                     (18) 

ɝɞɟ Iɜɨ – ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɞɟɝɚɡɚɰɢɢ, ɦ3/ɦɢɧ. 

 

ɢ ɧɚɯɨɞɢɬɫɹ ɪɚɫɫɬɨɹɧɢɟ (ɦ) ɨɬ ɡɚɛɨɹ ɥɚɜɵ ɞɨ ɦɟɫɬɚ ɦɚɤɫɢɦɭɦɚ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ 
ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɚɫɬɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 

3,3ɦL k Ɇ                                                                (19) 

ɝɞɟ k – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,9; 1,5; 1,8; 1,9 ɩɪɢ 
ɫɤɨɪɨɫɬɹɯ ɩɨɞɜɢɝɚɧɢɹ ɥɚɜɵ ɞɨ ɚɜɚɪɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1; 2; 3; 4 ɦ/ɫɭɬ, ɚ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ – ɥɢɧɟɣɧɵɦ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɟɦ. 

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɩɨɞ ɤɪɨɜɥɟɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                        (20) 

ɝɞɟ h – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɟɟ ɭɱɚɫɬɤɟ ɨɬ 20 ɞɨ 50 ɦ ɨɬ 
ɥɚɜɵ, ɦ. 
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ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɫɩɪɚɜɟɞɥɢɜɨ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɦ 
ɭɫɥɨɜɢɸ: 
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Q S C                                                               (21) 

 

ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɟɬɚɧɚ, ɨɫɨɛɟɧɧɨ ɜ ɦɟɫɬɚɯ ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ ɬɭɩɢɤɟ ɩɨɝɚɲɚɟɦɨɣ 
ɜɫɥɟɞ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ 
ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɜɟɥɢɱɢɧɚ N: 

36

Q
N                                                                            (22) 

 

ɡɚɬɟɦ, ɩɨɥɶɡɭɹɫɶ ɡɧɚɱɟɧɢɹɦɢ ɜɟɥɢɱɢɧ Iɜɩ = Iɜɨ +ΔI; Iɞ; ST ɢ N, ɯɨɞɨɦ ɤɥɸɱɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 2), ɧɚ ɢɫɯɨɞɹɳɟɣ ɨɫɢ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ 
ɜɟɥɢɱɢɧɚ Cɦ

Ɍ
. 

 

 
 

Ɋɢɫ. 2. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Cɦ
Ɍ
. 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɦɟɬɚɧɚ ɜ ɬɭɩɢɤɟ 
ɩɨɝɚɲɚɟɦɨɣ ɜɫɥɟɞ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 
ɋɨ = 0,1%; Qɚ = 1080 ɦ³/ɦɢɧ; Iɨ = 3,8 ɦ³/ɦɢɧ; Iɜɨ = 2,1 ɦ3/ɦɢɧ; Ɇ = 25·m, ɦ; m = 0,9 ɦ; h = 3 ɦ; 
S = ST = 9 ɦ2

. 
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Ɋɟɲɟɧɢɟ. 

ȼɟɥɢɱɢɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɟɝɚɡɚɰɢɢ (ɮ. 
15-16): 

1,06 1,06 0,6
1,15

1 1 0,6

ɞɚ
ɜɚ

ɞɚ

k
k

k

       

2,3
2

1,15

ɞ

ɜɚ

I
I

k
     ɦ3/ɦɢɧ 

ɋɪɟɞɧɹɹ ɩɨ ɫɟɱɟɧɢɸ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɢɫɯɨɞɹɳɟɣ 
ɫɬɪɭɟ ɭɱɚɫɬɤɚ (ɮ. 17): 

3,8 2
100 0,1 100 0,64

1080

o
c o

I I
C C

Q

        % 

Ⱦɨɥɹ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɞɟɝɚɡɚɰɢɢ (ɮ. 18): 

2,1 2
0,71

3,8 2

ɜɨ
ɜ

o

I I
n

I I

      

ɢ ɪɚɫɫɬɨɹɧɢɟ (ɦ) ɨɬ ɡɚɛɨɹ ɥɚɜɵ ɞɨ ɦɟɫɬɚ ɦɚɤɫɢɦɭɦɚ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ 
ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɚɫɬɨɜ (ɉɊ10.1; ɩɪɢ V = 40 ɦ/ɦɟɫ ɫɭɬɨɱɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ ɥɚɜɵ 
ɫɨɫɬɚɜɢɬ 1,3 ɦ, ɚ k = 1,08) (ɮ. 19): 

3,3 1,08 22,5 3,3 27,6ɦL k Ɇ        ɦ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɩɨɞ ɤɪɨɜɥɟɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ (ɮ. 20): 

10 10 0,71 3
1 0,64 1 0,15

27,6

ɜ
ɦ ɫ

ɦ

n hɋ ɋ
L

                 % 

ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɫɩɪɚɜɟɞɥɢɜɨ ɩɪɢ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɦ 
ɭɫɥɨɜɢɸ (ɮ. 21): 

60 1080 60 9 0,15 431
a c

Q S C         ɦ3/ɦɢɧ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ ɬɭɩɢɤɟ ɩɨɝɚɲɚɟɦɨɣ 
ɜɫɥɟɞ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ 
ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɜɟɥɢɱɢɧɚ N (ɮ. 22): 

1080
30

36 36

Q
N     

ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3) ɦɚɤɫɢɦɚɥɶɧɨ ɨɠɢɞɚɟɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɬɭɩɢɤɟ 
ɩɨɝɚɲɚɟɦɨɣ ɜɫɥɟɞ ɡɚ ɥɚɜɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɢɬ ɋɦ

Ɍ
 = 2,2%. 
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Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Cɦ
Ɍ
.  
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ɉɪɢɥɨɠɟɧɢɟ 1 

 

Ɍɚɛɥɢɰɚ 1 

ɍɫɥɨɜɢɹ ɪɚɛɨɬɵ ɢ ɨɬɤɥɸɱɟɧɢɹ ɩɨɞɡɟɦɧɨɣ ɞɟɝɚɡɚɰɢɢ ɩɪɢ ɩɨɠɚɪɟ ɜ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ 

Ɇɟɫɬɨ ɩɨɠɚɪɚ 
ɇɚɥɢɱɢɟ 
ɝɚɡɨɩɪɨɜɨɞɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɟɝɚɡɚɰɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ 
ɝɚɡɨɩɪɨɜɨɞɟ, % ɨɛ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɭɫɢɥɟɧɢɹ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ 

ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ 

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɪɟɠɢɦ 
ɞɟɝɚɡɚɰɢɢ 

1. Ⱦɟɝɚɡɚɰɢɹ ɪɚɛɨɬɚɟɬ 

ȼ ɜɵɪɚɛɨɬɤɟ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɧɟɬ ɧɟ ɨɝɪɚɧɢɱɟɧ ɧɟ ɨɝɪɚɧɢɱɟɧɚ ɧɟ ɨɝɪɚɧɢɱɟɧɚ 

ɭɫɢɥɟɧɧɵɣ ɧɚ ɭɱɚɫɬɤɚɯ, 
ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɧɚ ɷɬɭ 
ɜɵɪɚɛɨɬɤɭ 

ȼ ɜɵɪɚɛɨɬɤɚɯ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ 

ȼ ɩɪɢɡɚɛɨɣɧɨɦ ɢɥɢ ɜɵɪɚɛɨɬɚɧɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɟɫɬɶ  
 

ɧɟɬ 

ɛɨɥɟɟ ɢɥɢ ɪɚɜɟɧ 0,3 

 

ɧɟ ɨɝɪɚɧɢɱɟɧ 

ɛɨɥɟɟ ɢɥɢ ɪɚɜɧɚ 25 

 

ɧɟ ɨɝɪɚɧɢɱɟɧɚ 

ɢɫɤɥɸɱɟɧɚ  
 

ɧɟ ɨɝɪɚɧɢɱɟɧɚ 

ɭɫɢɥɟɧɧɵɣ ɢɥɢ ɧɨɪɦɚɥɶɧɵɣ 

 

ɭɫɢɥɟɧɧɵɣ 

ȼ ɥɸɛɨɣ ɜɵɪɚɛɨɬɤɟ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɞɟɝɚɡɢɪɭɟɦɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɬ ɧɟ ɨɝɪɚɧɢɱɟɧ ɧɟ ɨɝɪɚɧɢɱɟɧɚ ɧɟ ɨɝɪɚɧɢɱɟɧɚ 

ɭɫɢɥɟɧɧɵɣ ɧɚ ɭɱɚɫɬɤɚɯ, 
ɤɭɞɚ ɦɨɠɟɬ 
ɪɚɫɩɪɨɫɬɪɚɧɢɬɶɫɹ ɩɨɠɚɪ 

2. Ⱦɟɝɚɡɚɰɢɸ ɨɬɤɥɸɱɚɸɬ 

ȼ ɜɵɪɚɛɨɬɤɟ ɫ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɟɣ 
ɜɨɡɞɭɯɚ  
ȼ ɜɵɪɚɛɨɬɤɟ ɫ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ 

ɟɫɬɶ 

ɟɫɬɶ 

ɧɟ ɨɝɪɚɧɢɱɟɧ  
ɦɟɧɟɟ 0,3 

ɧɟ ɨɝɪɚɧɢɱɟɧɚ  
ɦɟɧɟɟ 25 

ɢɫɤɥɸɱɟɧɚ 

ɟɫɬɶ/ɧɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɟɝɚɡɚɰɢɸ ɫ 
ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ 
ɢɡ ɧɟɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 12 

ɄɈɇɌɊɈɅɖ ɉȺɊȺɆȿɌɊɈȼ ɂɁɈɅɂɊɈȼȺɇɇɈȽɈ ɍɑȺɋɌɄȺ 

ɐɟɥɶ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɢɤɚɦɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɨɥɹɰɢɢ ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɦɵɱɤɚɦ, ɜɨɡɜɨɞɢɦɵɦ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 

ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɢ ɫɪɨɤɭ ɫɥɭɠɛɵ ɢɡɨɥɢɪɭɸɳɢɟ ɩɟɪɟɦɵɱɤɢ ɭɫɥɨɜɧɨ 
ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɜɪɟɦɟɧɧɵɟ, ɩɨɫɬɨɹɧɧɵɟ, ɜɡɪɵɜɨɭɫɬɨɣɱɢɜɵɟ ɢ ɜɨɞɨɭɩɨɪɧɵɟ. 

ȼɪɟɦɟɧɧɵɟ ɩɟɪɟɦɵɱɤɢ 

ɇɚ ɝɚɡɨɜɵɯ ɲɚɯɬɚɯ ɜ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɭɪɚɤɨɜɵɟ, 
ɛɟɬɨɧɢɬɨɜɵɟ, ɝɢɩɫɨɜɵɟ ɢ ɩɟɧɨɩɥɚɫɬɨɜɵɟ, ɚ ɧɚ ɧɟɝɚɡɨɜɵɯ, ɤɪɨɦɟ ɭɤɚɡɚɧɧɵɯ, ɦɨɝɭɬ 
ɜɨɡɜɨɞɢɬɶɫɹ ɳɢɬɨɜɵɟ ɢ ɤɨɦɩɥɟɤɬɧɵɟ ɩɟɪɟɦɵɱɤɢ. 

ɑɭɪɚɤɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɧɚ ɫɪɨɤ ɞɨ ɨɞɧɨɝɨ ɝɨɞɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫ ɩɨɜɵɲɟɧɧɵɦ 
ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɫ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟ ɛɨɥɟɟ 9 ɦ2

 ɢ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɞɨ 12º. 
Ȼɟɬɨɧɢɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨɡɜɨɞɢɬɶ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɧɟ ɩɨɞɜɟɪɠɟɧɧɵɯ 

ɛɨɥɶɲɨɦɭ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɢ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɦɨɠɟɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɩɟɪɟɦɵɱɟɤ. ɂɯ ɬɨɥɳɢɧɚ ɨɛɵɱɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ 1,5 ɛɟɬɨɧɢɬɚ. 

Ƚɢɩɫɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɝɪɟɝɚɬɨɜ «Ɇɨɧɨɥɢɬ», «ɉɧɟɜɦɨɥɢɬ» ɢ 
«Ɍɟɦɩ». Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɬɨɥɳɢɧɚ ɩɟɪɟɦɵɱɟɤ: 0,8 ɦ ɞɥɹ ɫɟɱɟɧɢɹ 4-6 ɦ2; 1,0 ɦ ɞɥɹ 
ɫɟɱɟɧɢɹ 6-12 ɦ2; 1,2 ɦ ɞɥɹ ɫɟɱɟɧɢɹ 12-20 ɦ2

. 

ɉɟɧɨɩɥɚɫɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɥɚɫɬɢɱɧɭɸ ɢ ɩɨɞɚɬɥɢɜɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɨɝɪɚɠɞɚɸɳɢɯ ɞɟɪɟɜɹɧɧɵɯ ɢɥɢ ɪɚɡɛɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɳɢɬɨɜ, ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɲɢɪɢɧɨɣ ɨɬ 0,8 ɞɨ 1,2 ɦ ɡɚɩɨɥɧɹɟɬɫɹ ɬɜɟɪɞɟɸɳɟɣ 
ɩɟɧɨɣ. 

ɓɢɬɨɜɵɟ ɢɡɨɥɢɪɭɸɳɢɟ ɩɟɪɟɦɵɱɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɜɵɪɚɛɨɬɤɚɯ ɩɪɢ 
ɩɪɢɬɨɤɟ ɜɨɞɵ ɛɨɥɟɟ 5 ɦ3/ɱ. Ɍɟɥɨ ɩɟɪɟɦɵɱɤɢ ɢɡ ɞɨɫɨɤ ɜɧɚɯɥɟɫɬ ɢ ɤɨɧɬɚɤɬ ɫ ɩɨɪɨɞɨɣ ɩɨ 
ɩɟɪɢɦɟɬɪɭ ɞɨɥɠɧɵ ɩɪɨɦɚɡɵɜɚɬɶɫɹ ɝɥɢɧɨɣ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɥɚɬɟɤɫɨɦ, ɩɟɧɨɩɥɚɫɬɨɦ. 

ɉɨɫɬɨɹɧɧɵɟ ɩɟɪɟɦɵɱɤɢ 

ɉɨɫɬɨɹɧɧɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɞɥɹ ɢɡɨɥɹɰɢɢ ɜɵɪɚɛɨɬɨɤ, ɩɪɨɣɞɟɧɧɵɯ ɢɥɢ 
ɜɫɤɪɵɜɚɸɳɢɯ ɩɥɚɫɬɵ ɭɝɥɹ, ɫɤɥɨɧɧɨɝɨ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ, ɢɡ ɧɟɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ: ɤɢɪɩɢɱɚ, 
ɛɟɬɨɧɢɬɚ, ɛɟɬɨɧɚ ɢ ɛɟɬɨɧɢɬɚ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɩɟɧɨɩɥɚɫɬɨɦ. ɇɚ ɩɥɚɫɬɚɯ ɭɝɥɹ, ɧɟ ɫɤɥɨɧɧɨɝɨ ɤ 
ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ, ɩɨɫɬɨɹɧɧɵɟ ɩɟɪɟɦɵɱɤɢ ɞɨɩɭɫɤɚɟɬɫɹ ɜɨɡɜɨɞɢɬɶ ɢɡ ɱɭɪɚɤɨɜ. 

Ȼɟɬɨɧɢɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɲɢɪɢɧɨɣ ɜ 2,5-3 ɛɟɬɨɧɢɬɚ ɨɛɵɱɧɨ ɞɥɹ ɢɡɨɥɹɰɢɢ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɨɜ, ɤɪɵɥɶɟɜ ɢ ɝɨɪɢɡɨɧɬɨɜ ɲɚɯɬ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɨɠɚɪɚɦɢ. 

Ⱦɜɨɣɧɵɟ ɛɟɬɨɧɢɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɩɟɧɨɩɥɚɫɬɨɦ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɞɥɹ 
ɢɡɨɥɹɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɨɜ, ɩɚɧɟɥɟɣ ɢ ɤɪɵɥɶɟɜ ɲɚɯɬ ɧɚ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɚɯ, 
ɨɩɚɫɧɵɯ ɩɨ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

Ȼɟɬɨɧɧɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɞɥɹ ɢɡɨɥɹɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɨɛɵɱɧɨ ɪɟɞɤɨ, 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɜɛɥɢɡɢ ɲɚɯɬɵ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ. 

ɉɟɪɟɦɵɱɤɢ ɫ ɩɨɞɴɢɥɢɜɚɧɢɟɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɢɡɨɥɹɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɭɱɚɫɬɤɨɜ ɢ ɝɨɪɢɡɨɧɬɨɜ ɧɚ ɩɥɚɫɬɚɯ ɭɝɥɹ, ɫɤɥɨɧɧɨɝɨ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

ȼɡɪɵɜɨɭɫɬɨɣɱɢɜɵɟ ɩɟɪɟɦɵɱɤɢ 

ȼɡɪɵɜɨɭɫɬɨɣɱɢɜɵɟ ɩɟɪɟɦɵɱɤɢ ɜɨɡɜɨɞɹɬɫɹ ɧɚ ɭɱɚɫɬɤɚɯ ɜɵɪɚɛɨɬɨɤ ɫ ɧɚɢɛɨɥɟɟ 
ɭɫɬɨɣɱɢɜɵɦɢ ɩɨɪɨɞɚɦɢ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ. 
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Ƚɢɩɫɨɜɵɟ ɢ ɛɟɬɨɧɧɵɟ ɜɡɪɵɜɨɭɫɬɨɣɱɢɜɵɟ ɩɟɪɟɦɵɱɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɨɥɹɰɢɢ 
ɭɱɚɫɬɤɨɜ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɠɚɪɨɦ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɥɚɫɬɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɥɢ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɢɩɫ ɧɟ ɧɢɠɟ ɩɟɪɜɨɝɨ ɫɨɪɬɚ. ɉɚɪɚɦɟɬɪɵ ɩɟɪɟɦɵɱɟɤ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɩɨ 
ɧɢɠɟɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɟ. 

ɒɩɪɟɧɝɟɥɶɧɵɟ ɩɟɪɟɦɵɱɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɭɞɚɪɧɨɣ ɜɨɥɧɵ ɢ ɮɪɨɧɬɚ 
ɩɥɚɦɟɧɢ ɜɡɪɵɜɚ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɭɱɚɫɬɤɟ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɚɫɹɳɟɣ ɢ ɢɡɨɥɢɪɭɸɳɟɣ 
ɩɟɪɟɦɵɱɤɚɦɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɹ ɬɪɟɯ ɩɪɢɜɟɞɟɧɧɵɯ ɞɢɚɦɟɬɪɨɜ dɩɪ ɜɵɪɚɛɨɬɤɢ: 

 

4
ɩɪ

S
d

Ɋ
                                                                         (1) 

ɝɞɟ S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ2
; 

Ɋ – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ. 
  

Ȼɚɪɶɟɪɧɵɟ ɩɟɪɟɦɵɱɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɪɨɜɥɟ ɥɟɝɤɨ ɨɛɪɭɲɚɸɳɢɯɫɹ 
ɩɨɪɨɞ. ɉɨɪɨɞɧɵɣ ɛɚɪɶɟɪ ɢɡ ɨɛɪɭɲɟɧɧɨɝɨ ɦɚɫɫɢɜɚ ɫɨɡɞɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 15-20 ɦ ɨɬ 
ɢɡɨɥɢɪɭɸɳɟɣ ɩɟɪɟɦɵɱɤɢ. Ⱦɥɢɧɚ ɟɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɤɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɧɨ ɧɟ ɦɟɧɟɟ 10 ɦ. 

 

Ɍɚɛɥɢɰɚ 1 

ɉɚɪɚɦɟɬɪɵ ɝɢɩɫɨɜɵɯ ɢ ɛɟɬɨɧɧɵɯ ɜɡɪɵɜɨɭɫɬɨɣɱɢɜɵɯ ɩɟɪɟɦɵɱɟɤ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, 
(ɜɱɟɪɧɟ), ɦ2

 

Ɍɨɥɳɢɧɚ ɩɟɪɟɦɵɱɤɢ Ψ ɢ ɪɚɫɯɨɞ ɫɭɯɨɝɨ ɝɢɩɫɨɜɨɝɨ ɜɹɠɭɳɟɝɨ q 

ɩɪɢ ɩɪɟɞɟɥɟ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɦɨɧɨɛɥɨɤɚ ɩɟɪɟɦɵɱɤɢ 

ɧɟ ɦɟɧɟɟ 3 Ɇɉɚ ɧɟ ɦɟɧɟɟ 9 Ɇɉɚ 

Ψ, ɦ q, ɬ Ψ, ɦ q, ɬ 

4 

5 

6 

7 

8 

9 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

1,6 

1,8 

2,0 

2,2 

2,3 

2,5 

2,6 

2,8 

3,1 

3,3 

3,5 

3,6 

3,8 

4,0 

4,2 

4,3 

4,5 

8 

11 

15 

19 

23 

28 

33 

42 

55 

67 

80 

91 

106 

121 

138 

152 

171 

1,0 

1,1 

1,2 

1,3 

1,4 

1,5 

1,6 

1,7 

1,8 

1,9 

2,0 

2,1 

2,2 

2,3 

2,4 

2,5 

2,6 

6 

8 

11 

14 

17 

20 

24 

31 

38 

46 

54 

63 

73 

83 

94 

105 

117 
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ȼɨɞɨɭɩɨɪɧɵɟ ɩɟɪɟɦɵɱɤɢ 

ȼɨɞɨɭɩɨɪɧɵɟ ɩɟɪɟɦɵɱɤɢ ɫɨɨɪɭɠɚɸɬɫɹ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ 
ɩɨɞɬɨɩɥɟɧɢɟɦ ɢ ɜ ɫɥɭɱɚɟ ɩɪɨɪɵɜɚ ɜɨɞɵ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ. 

ȼɨɞɨɭɩɨɪɧɵɟ ɩɟɪɟɦɵɱɤɢ ɦɨɝɭɬ ɛɵɬɶ ɤɥɢɧɱɚɬɵɦɢ (ɪɢɫ. 1) ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ 
(ɪɢɫ. 2). 

Ʉɥɢɧɱɚɬɵɟ ɩɟɪɟɦɵɱɤɢ ɞɨɥɠɧɵ ɫɨɨɪɭɠɚɬɶɫɹ ɩɪɢ ɨɠɢɞɚɟɦɨɦ ɧɚɩɨɪɟ ɜɨɞɵ ɧɟ ɜɵɲɟ 1 
Ɇɉɚ. Ʉɥɢɧɨɨɛɪɚɡɧɵɣ ɜɪɭɛ ɩɟɪɟɦɵɱɤɢ ɪɚɫɲɢɪɟɧɧɨɣ ɱɚɫɬɶɸ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ 
ɢɡɨɥɢɪɭɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɟɪɟɦɵɱɤɢ ɡɚɞɟɥɵɜɚɟɬɫɹ ɬɪɭɛɚ ɫ ɡɚɞɜɢɠɤɨɣ 
ɞɢɚɦɟɬɪɨɦ 100-150 ɦɦ ɞɥɹ ɫɬɨɤɚ ɜɨɞɵ, ɚ ɧɚ ɭɪɨɜɧɟ Ҁ ɜɵɫɨɬɵ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɨɱɜɵ – 

ɞɢɚɦɟɬɪɨɦ 50-100 ɦɦ ɫ ɦɚɧɨɦɟɬɪɨɦ ɢ ɡɚɞɜɢɠɤɨɣ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ 
ɢɡɨɥɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ.  

 

 
 

Ɋɢɫ. 1. Ʉɥɢɧɱɚɬɚɹ ɜɨɞɨɭɩɨɪɧɚɹ ɩɟɪɟɦɵɱɤɚ: 
1,2 – ɬɪɭɛɵ; 3 – ɪɟɥɶɫ; 4 – ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɫɬɟɪɠɧɢ; 5 – ɡɚɞɜɢɠɤɚ; 6 – ɦɚɧɨɦɟɬɪ. 
 

Ɋɢɫ. 2. ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ ɜɨɞɨɭɩɨɪɧɚɹ 
ɩɟɪɟɦɵɱɤɚ: 1 – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɲɬɵɪɢ;  

2 – ɬɪɭɛɚ ɞɥɹ ɫɩɭɫɤɚ ɜɨɞɵ; 3 – ɬɪɭɛɚ ɞɥɹ 
ɜɵɯɨɞɚ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɴɟɦɟ 

ɭɪɨɜɧɹ ɜɨɞɵ; 4 – ɦɚɧɨɦɟɬɪ. 
 
Ɍɨɥɳɢɧɚ ɤɥɢɧɱɚɬɨɣ ɩɟɪɟɦɵɱɤɢ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɟɟ 

ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɠɚɬɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
 

 2

4
1 1

4

ab
ɫɠ

Pa bȼ
tg m R a b




            
                         (2) 

ɝɞɟ ȼɫɠ – ɬɨɥɳɢɧɚ ɩɟɪɟɦɵɱɤɢ, ɦ; 
ɚ – ɲɢɪɢɧɚ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ; 
b – ɜɵɫɨɬɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
α – ɭɝɨɥ ɧɚɤɥɨɧɚ ɛɨɤɨɜɵɯ ɝɪɚɧɟɣ ɩɟɪɟɦɵɱɤɢ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɨɛɵɱɧɨ α = 12o

; 

Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ 
ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɢɥɢɫɬɵɯ ɱɚɫɬɢɰ (λ=1,2-1,3); 

Ɋ – ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɧɚ ɩɟɪɟɦɵɱɤɭ, Ɇɉɚ; 
m – 0,5-0,6 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ; 
Rı – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, Ɇɉɚ.  

 

ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɞɨɥɠɟɧ ɩɪɨɜɟɪɹɬɶɫɹ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ ɩɨ ɮɨɪɦɭɥɟ: 
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 2

ab
ɫɪ

Ɋȼ
a b m 



                                                          (3) 

ɝɞɟ Ĳı – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɪɟɡ, Ɇɉɚ 

 

ɢ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

4800ɜ ɚɜȼ Ʉ Ɋ                                                               (4) 

ɝɞɟ Ʉ = 0,00001-0,000035 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ (ɤɨɷɮɮɢɰɢɟɧɬ 
ɮɢɥɶɬɪɚɰɢɢ) 
 

Ɍɨɥɳɢɧɚ ɩɟɪɟɦɵɱɤɢ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ. 
ɒɢɪɢɧɚ ɡɚɞɟɥɤɢ ɩɟɪɟɦɵɱɤɢ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

I B tg                                                                          (5) 

ɝɞɟ ȼ – ɬɨɥɳɢɧɚ ɩɟɪɟɦɵɱɤɢ, ɦ  

 

ɐɢɥɢɧɞɪɢɱɟɫɤɢɟ ɜɨɞɨɭɩɨɪɧɵɟ ɩɟɪɟɦɵɱɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɨɠɢɞɚɟɦɨɦ ɞɚɜɥɟɧɢɢ 
ɛɨɥɟɟ 1 Ɇɉɚ. 

Ɍɨɥɳɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɦɵɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2 1 sin
ɰ

ɫɠ

ɚȼ
n

Ɋ
 

      
                                              (6) 

ɝɞɟ n – ɱɢɫɥɨ ɜɪɭɛɨɜ (ɰɢɥɢɧɞɪɨɜ); 
ıɫɠ – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɠɚɬɢɢ ɩɪɢ ɫɠɚɬɢɢ ɦɚɬɟɪɢɚɥɚ ɩɟɪɟɦɵɱɤɢ, Ɇɉɚ; 
α – ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɩɨɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɩɟɪɟɦɵɱɤɢ ɤ ɨɫɢ ɜɵɪɚɛɨɬɤɢ, ɩɪɢ ɭɫɬɨɣɱɢɜɵɯ 

ɩɨɪɨɞɚɯ – α = 30º, ɩɪɢ ɦɟɧɟɟ ɭɫɬɨɣɱɢɜɵɯ – α = 20º. 
  

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɪɢ ɢɡɨɥɹɰɢɢ ɚɜɚɪɢɣɧɨɝɨ 
ɭɱɚɫɬɤɚ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɦɢɧ; 
Qɥ1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, 

ɦ3/ɦɢɧ; 
ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 
Iɨɱ – ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ3/ɦɢɧ; 
Iɭɱ –ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ3/ɦɢɧ. 
Sɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɥɚɜɵ, ɦ2

; 

hɥ – ɜɵɫɨɬɚ ɥɚɜɵ, ɦ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ, ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ: 
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ɝɞɟ Qɥ1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɦɢɧ; 

Sɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɥɚɜɵ, ɦ2
 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ, %, ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ 
ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ: 
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                                                             (8) 

ɝɞɟ ɋɨ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɚ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɭɟ ɜɨɡɞɭɯɚ, %; 
Iɨɱ – ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɦ3/ɦɢɧ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 3) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ Vɥ1, hɥ ɢ ɋɥ1 ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɞɨɩɭɫɬɢɦɚɹ ɝɥɭɛɢɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɥɢ ɤɪɚɬɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɪɶ ɜɨɡɞɭɯɚ ɜ ɥɚɜɟ. 

ȿɫɥɢ ɧɚ ɧɨɦɨɝɪɚɦɦɟ ɤɪɢɜɚɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɡɧɚɱɟɧɢɸ ɋɥ1, ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɬɨ ɞɨɩɭɫɬɢɦɚɹ ɝɥɭɛɢɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɥɚɜɟ kɥ < 1. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɠɚɪɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɥɚɜɵ ɢɥɢ ɨɤɨɥɨ ɧɟɟ ɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ 
ɲɬɪɟɤɟ ɭɦɟɧɶɲɚɬɶ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɟɥɶɡɹ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɚɹ ɝɥɭɛɢɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ: 
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                                                   (9) 

ɝɞɟ a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɞɨɥɠɟɧɢɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜ 
ɧɨɜɨɦ ɪɟɠɢɦɟ; 

Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɦɢɧ; 
Iɭɱ – ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ3/ɦɢɧ. 

 

ɉɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜ ɧɨɜɨɦ ɪɟɠɢɦɟ ɞɨ 5 ɱ, ɪɚɜɧɨɣ, ɤ ɩɪɢɦɟɪɭ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɟɞɟɧɢɹ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɜɧɵ: 

 

1ɥ ɨɱ

ɥ ɨɱ

Q Iɚ
Q I

  , b = 1                                                         (10) 

 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɧɚ ɜɪɟɦɹ, ɩɪɟɜɵɲɚɸɳɟɟ 5 ɱ: a = b = 1; ɞɥɹ 
ɪɟɜɟɪɫɢɜɧɨɝɨ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ: ɚ =1, b = 0. 

ɂɡ ɞɜɭɯ ɡɧɚɱɟɧɢɣ kɥ ɢ kɭɱ ɜɵɛɢɪɚɟɬɫɹ ɦɟɧɶɲɟɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ 
ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ Q2 ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ: 
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ɉɪɢ ɩɨɠɚɪɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɥɚɜɵ ɢɥɢ ɜ ɨɬɤɚɬɨɱɧɨɦ ɲɬɪɟɤɟ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɣ 
ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮ. 3 ɢ 5, ɩɨɫɤɨɥɶɤɭ ɜɨɡɦɨɠɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɟɜɵɯ 
ɫɤɨɩɥɟɧɢɣ ɦɟɬɚɧɚ ɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɲɬɪɟɤɟ ɧɟ ɩɪɢɜɟɞɟɬ ɤ ɜɡɪɵɜɭ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

 

 

Ɋɢɫ. 3. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɬɟɪɶ ɜɨɡɞɭɯɚ ɜ ɝɨɪɧɨɣ 
ɜɵɪɚɛɨɬɤɟ 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɩɪɢ ɢɡɨɥɹɰɢɢ 
ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: Q1 = 422 ɦ3/ɦɢɧ; Qɥ1 = 384 ɦ3/ɦɢɧ; ɋɨ 

= 0,1 %; Iɨɱ = 2,4 ɦ3/ɦɢɧ; Iɭɱ = 3,4 ɦ3/ɦɢɧ; Sɥ = 3,2 ɦ2
; hɥ =1,2 ɦ. ȼɪɟɦɹ ɫ ɦɨɦɟɧɬɚ ɢɡɦɟɧɟɧɢɹ 

ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɞɨ ɡɚɤɪɵɬɢɹ ɩɪɨɟɦɨɜ ɜ ɩɟɪɟɦɵɱɤɚɯ ɛɨɥɟɟ 5 ɱ, ɩɨɠɚɪ ɜɨɡɧɢɤ ɜ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɥɚɜɵ. 

Ɋɟɲɟɧɢɟ. 

ɋɤɨɪɨɫɬɶ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɩɪɨɜɟɬɪɢɜɚɧɢɹ (ɮ. 7): 
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ɝɞɟ Qɥ1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɦɢɧ; 

Sɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɥɚɜɵ, ɦ2
 

  

ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ, %, ɜ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɟ ɥɚɜɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 
ɩɪɨɜɟɬɪɢɜɚɧɢɹ (ɮ. 8): 
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ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɪɢɫ. 4) ɩɪɢ Vɥ1 = 2 ɦ/ɫ, hɥ = 1,2 ɦ ɢ ɋɥ1 = 0,73% ɞɨɩɭɫɬɢɦɚɹ ɝɥɭɛɢɧɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɥɢ ɤɪɚɬɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɪɶ ɜɨɡɞɭɯɚ ɜ ɥɚɜɟ kɥ = 1,335 (hɥ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 
1,5 ɦ). 

 

Ɋɢɫ. 4. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɬɟɪɶ ɜɨɡɞɭɯɚ ɜ ɝɨɪɧɨɣ 
ɜɵɪɚɛɨɬɤɟ ɩɪɢ Vɥ1 = 2 ɦ/ɫ, hɥ = 1 ɦ ɢ ɋɥ1 = 0,45% 

 

Ⱦɨɩɭɫɬɢɦɚɹ ɝɥɭɛɢɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ (ɮ. 9): 
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Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ (ɮ. 11): 
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2. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

h1 – ɞɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɉɚ; 
hɩ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ, ɉɚ; 
hɢ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ, ɉɚ; 
Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɫ; 
Q2 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ, ɦ3/ɫ. 
ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɞɟɩɪɟɫɫɢɹ h1, ɉɚ, ɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ Q1, ɦ3/ɦɢɧ, ɚɜɚɪɢɣɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ 
ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɡɚɦɟɪɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɚ ɞɟɩɪɟɫɫɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɬɟɪɢɚɥɚɦ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɫɴɟɦɤɢ ɢɥɢ ɡɚɦɟɪɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɦɢɤɪɨɦɚɧɨɦɟɬɪɚ (ɩɨ ɜɵɪɚɛɨɬɤɚɦ, ɩɪɢɥɟɝɚɸɳɢɦ ɤ ɚɜɚɪɢɣɧɨɦɭ ɭɱɚɫɬɤɭ) ɢɥɢ ɦɢɤɪɨɛɚɪɨɦɟɬɪɚ. 
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ɉɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɢɡɦɟɪɹɸɬɫɹ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ Q2, 

ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ hɩ ɢ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ 
ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ hɢ. Ⱦɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ ɜ 
ɩɟɪɟɦɵɱɤɚɯ h2, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
2

2
2 1

1

ɩ ɢ
Q

h h h h
Q

                                                         (12) 

ɝɞɟ h1 – ɞɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɉɚ; 
hɩ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ, ɉɚ; 
hɢ – ɞɟɩɪɟɫɫɢɹ ɩɪɨɟɦɚ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ, ɉɚ; 
Q1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɨɦ ɭɱɚɫɬɤɟ, ɦ3/ɫ;  
Q2 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ, ɦ3/ɫ; 
 

Ɂɚɬɟɦ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɨɟɦ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɢ ɡɚɦɟɪɹɸɬɫɹ 
ɞɟɩɪɟɫɫɢɢ hɩ’ ɢ hɢ’ ɩɟɪɟɦɵɱɟɤ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɢ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ⱦɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ h3, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

3 ' 'ɩ ɢh h h                                                                     (13) 

ɝɞɟ hɩ’ – ɞɟɩɪɟɫɫɢɹ ɩɟɪɟɦɵɱɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ 
ɩɪɨɟɦɚ, ɉɚ; 

hɢ’ – ɞɟɩɪɟɫɫɢɹ ɩɟɪɟɦɵɱɤɢ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɩɪɨɟɦɚ, ɉɚ  

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ Qɭɬ, ɦ3/ɫ, ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ 
ɡɚɤɪɵɬɨɦ ɩɪɨɟɦɟ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɢ ɨɬɤɪɵɬɨɦ – ɫɨ ɫɬɨɪɨɧɵ 
ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ: 

    2 3 1 1 3 2

2 1

ɭɬ

Q h h Q h h
Q

h h

                                        (14) 

 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ ɡɚɤɪɵɬɨɦ ɩɪɨɟɦɟ 
ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɢ ɨɬɤɪɵɬɨɦ ɩɪɨɟɦɟ ɜ ɩɟɪɟɦɵɱɤɟ ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ 
ɫɬɪɭɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɝɞɟ h1 = 47,6 ɉɚ; Q1 = 5,7 ɦ3/ɦɢɧ; Q2 = 3,7 ɦ3/ɦɢɧ; hɩ 

= 38,8 ɉɚ; hɢ = 22 ɉɚ; hɩ’ = 115 ɉɚ; hɢ’ = 12 ɉɚ. 
Ɋɟɲɟɧɢɟ. 

Ⱦɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ ɨɬɤɪɵɬɵɯ ɩɪɨɟɦɚɯ ɜ ɩɟɪɟɦɵɱɤɚɯ (ɮ. 12): 
2 2

2
2 1

1

3,7
38,8 22 47,6 80,8

5,7
ɩ ɢ

Q
h h h h

Q

                  ɉɚ 

Ⱦɟɩɪɟɫɫɢɹ ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ (ɮ. 13): 

3 ' ' 115 12 127ɩ ɢh h h      ɉɚ 

ȼɟɥɢɱɢɧɚ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ ɡɚɤɪɵɬɨɦ ɩɪɨɟɦɟ ɜ ɩɟɪɟɦɵɱɤɟ 
ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɪɭɢ ɢ ɨɬɤɪɵɬɨɦ – ɫɨ ɫɬɨɪɨɧɵ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ (ɮ. 14): 
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       2 3 1 1 3 2

2 1

3,7 127 47,6 5,7 127 80,8
0,92

80,8 47,6
ɭɬ

Q h h Q h h
Q

h h

              ɦ3/ɫ. 

 

 

 

VII. ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ȾɂɋɐɂɉɅɂɇɕ 

 

Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɜɤɥɸɱɚɟɬ: 

1. Ⱥɭɞɢɬɨɪɧɵɣ ɮɨɧɞ ȾȼɎɍ  

Ɇɭɥɶɬɢɦɟɞɢɣɧɚɹ ɚɭɞɢɬɨɪɢɹ (ɡɚɥ), ɜɦɟɫɬɢɦɨɫɬɶɸ ɧɚ 80 ɱɟɥɨɜɟɤ. 

(Ⱥɭɞɢɬɨɪɧɵɣ ɮɨɧɞ ȾȼɎɍ); ɫɨɫɬɨɢɬ ɢɡ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɫ 

ɟɞɢɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɧɚɳɟɧɧɚɹ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɥɸɛɨɣ ɜɢɞɟɨ ɢ ɚɭɞɢɨ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɢɹ ɢ 

ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. ȼɤɥɸɱɚɟɬ: - ɩɪɨɟɤɬɨɪ 3-chip DLP, 10 600 

ANSI-ɥɦ, АUБGA 1 920ɯ1 200 (16:10)  PT-DГ110БE PКЧКЬШЧТМ; ɷɤɪɚɧ 316ɯ500 ɫɦ, 

16:10 М ɷɥ. ɩɪɢɜɨɞɨɦ; ɤɪɟɩɥɟɧɢɟ ɧɚɫɬɟɧɧɨ-ɩɨɬɨɥɨɱɧɨɟ EХЩrШ LКrРО EХОМЭrШХ 

PrШУОМЭК; ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɀɄ-ɩɚɧɟɥɶ 47", 500 Ʉɞ/ɦ2, FЮХХ HD  M4716CCBA LG; 

ɩɨɞɫɢɫɬɟɦɚ ɜɢɞɟɨɢɫɬɨɱɧɢɤɨɜ ɞɨɤɭɦɟɧɬ-ɤɚɦɟɪɚ CP355AF AЯОrЯТЬТШЧ; ɩɨɞɫɢɫɬɟɦɚ 

ɜɢɞɟɨɤɨɦɦɭɬɚɰɢɢ; ɩɨɞɫɢɫɬɟɦɚ ɚɭɞɢɨɤɨɦɦɭɬɚɰɢɢ ɢ ɡɜɭɤɨɭɫɢɥɟɧɢɹ; ɩɨɞɫɢɫɬɟɦɚ 

ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; ɛɟɫɩɪɨɜɨɞɧɵɟ Ʌȼɋ ɨɛɟɫɩɟɱɟɧɵ ɫɢɫɬɟɦɨɣ ɧɚ ɛɚɡɟ 

ɬɨɱɟɤ ɞɨɫɬɭɩɚ 802.11К/Л/Р/Ч 2б2 MIMO(2SS).  

Ʉɨɦɩɥɟɤɬ ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɦɭɥɶɬɢɦɟɞɢɣɧɵɣ ɩɪɨɟɤɬɨɪ, 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɟɤɰɢɨɧɧɵɣ ɷɤɪɚɧ, ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɚ ɬɚɤɠɟ 

ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɬɪɢɛɭɧɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɬɪɢɛɭɧɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɴɟɞɢɧɹɸɳɢɦ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɜ 

ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ, ɢ ɫɥɭɠɢɬ ɩɨɥɧɨɰɟɧɧɵɦ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɭɩɪɚɜɥɹɬɶ ɜɫɟɣ ɫɢɫɬɟɦɨɣ, ɧɟ ɨɬɯɨɞɹ ɨɬ 

ɬɪɢɛɭɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɥɟɤɰɢɢ, ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, ɩɪɟɡɟɧɬɚɰɢɢ, ɢ 

ɞɪɭɝɢɟ ɜɢɞɵ ɚɭɞɢɬɨɪɧɨɣ ɧɚɝɪɭɡɤɢ ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɭɞɨɛɧɨɣ ɢ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɧɢɯ 

ɮɨɪɦɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɜɫɟɯ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɪɟɫɭɪɫɨɜ.  

1. Ⱦɨɫɬɭɩ ɜ ɫɟɬɶ ȾȼɎɍ, ɂɧɬɟɪɧɟɬ.  



 

 

2. ɉɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɞɥɹ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɫɟɦɟɣɫɬɜɚ MS. 
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Ɏɨɪɦɚ ɩɨɞɝɨɬɨɜɤɢ  ɨɱɧɚɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȼɥɚɞɢɜɨɫɬɨɤ 

2016 

 



ɉɥɚɧ-ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

№ɩ/ɩ Ⱦɚɬɚ/ɫɪɨɤɢ 

ɜɵɩɨɥɧɟɧɢɹ 

ȼɢɞ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɉɪɢɦɟɪɧɵɟ 
ɧɨɪɦɵ ɜɪɟɦɟɧɢ 
ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

Ɏɨɪɦɚ 
ɤɨɧɬɪɨɥɹ 

1 7 ɫɟɦɟɫɬɪ ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ  9 Ɂɚɳɢɬɚ 

2 7 ɫɟɦɟɫɬɪ Ɋɚɛɨɬɚ ɧɚɞ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ 14 ɗɤɡɚɦɟɧ 

3 7 ɫɟɦɟɫɬɪ Ɋɚɛɨɬɚ ɧɚɞ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
ɥɢɬɟɪɚɬɭɪɨɣ 

13 ɗɤɡɚɦɟɧ 

 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɚɫɱɟɬɧɵɟ ɡɚɞɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ 

ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɢɬ ɡɚɤɪɟɩɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ 

ɥɢɫɬɟ ɛɭɦɚɝɢ ɮɨɪɦɚɬɚ Ⱥ4. ȼɨ ɜɪɟɦɹ ɡɚɳɢɬɵ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 

ɩɪɨɜɟɪɹɟɬɫɹ ɭɪɨɜɟɧɶ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɚ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ. 

ɉɪɨɜɟɪɟɧɧɚɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɪɚɛɨɬɚ ɨɰɟɧɢɜɚɟɬɫɹ «ɡɚɱɬɟɧɨ» ɢɥɢ «ɧɟ ɡɚɱɬɟɧɨ». ȼ 

ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɜɨɡɜɪɚɳɚɟɬɫɹ ɫɬɭɞɟɧɬɭ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ. Ɋɚɫɱɟɬɧɵɟ ɪɚɛɨɬɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɞɚɧɵ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɫɟɫɫɢɢ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɫɬɭɞɟɧɬ ɧɟ ɛɭɞɟɬ 

ɚɬɬɟɫɬɨɜɚɧ. 

Ɋɚɛɨɬɚɬɶ ɧɚɞ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ ɢ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɟɝɭɥɹɪɧɨ ɫ ɬɟɦ, ɱɬɨɛɵ ɢɦɟɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɢ 

ɞɨɫɬɚɬɨɱɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɜ ɬɟɱɟɧɢɟ ɫɟɦɟɫɬɪɚ 

ɢ ɤ ɷɤɡɚɦɟɧɭ. 

 

 

 

 

 

 

 

 

 

 

 



 

 

ɉɪɢɥɨɠɟɧɢɟ 2 

 
 

 

 
ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

(ȾȼɎɍ) 
 

ɂɇɀȿɇȿɊɇȺə ɒɄɈɅȺ 
 

 

 

 

 

 

 

 

 

 

ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ 20.05.01 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɋɩɟɰɢɚɥɢɡɚɰɢɹ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɩɨɠɚɪɨɜ» 

Ɏɨɪɦɚ ɩɨɞɝɨɬɨɜɤɢ  ɨɱɧɚɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȼɥɚɞɢɜɨɫɬɨɤ 

2016 



 

 

ɉɚɫɩɨɪɬ ɮɨɧɞɚ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

 
Ʉɨɞ ɢ ɮɨɪɦɭɥɢɪɨɜɤɚ 

ɤɨɦɩɟɬɟɧɰɢɢ 

ɗɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

ɉɄ-17,  ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɬɭɲɟɧɢɟ 
ɩɨɠɚɪɨɜ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɢ ɫɩɨɫɨɛɚɦɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ 
ɞɪɭɝɢɟ ɧɟɨɬɥɨɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ 

 

ɡɧɚɟɬ 
ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɨɠɚɪɚ (ɈɎɉ), ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɈɌ). 

ɭɦɟɟɬ 
ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɜɥɚɞɟɟɬ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɉɄ-18,   ɡɧɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ 
ɟɟ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɪɚɛɨɬɵ ɧɚ ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɡɧɚɟɬ  ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɭɦɟɟɬ  ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɛɨɬɚɬɶ ɧɚ ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ. 

ɜɥɚɞɟɟɬ  ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

 

 

 

№ 
ɩ/
ɩ 

Ʉɨɧɬɪɨɥɢɪɭɟ
ɦɵɟ ɪɚɡɞɟɥɵ / 

ɬɟɦɵ 
ɞɢɫɰɢɩɥɢɧɵ 

Ʉɨɞɵ ɢ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ  

Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ  

ɬɟɤɭɳɢɣ 
ɤɨɧɬɪɨɥɶ 

ɩɪɨɦɟɠɭɬɨ
ɱɧɚɹ 

ɚɬɬɟɫɬɚɰɢɹ 

1 

Ɋɚɡɞɟɥ 4, 6, 7, 

9  

 

ɉɄ-17,  ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɬɭɲɟɧɢɟ 
ɩɨɠɚɪɨɜ ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɢ ɫɩɨɫɨɛɚɦɢ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ ɞɪɭɝɢɟ 
ɧɟɨɬɥɨɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ 

 

ɡɧɚɟɬ 

ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
ɩɨɠɚɪɚ (ɈɎɉ), 
ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ (ɈɌ). 

ɉɊ-12 

 

ɍɈ-1 

ȼɨɩɪɨɫɵ ɤ 
ɷɤɡɚɦɟɧɭ 
12, 17, 18, 

34, 36, 41-

44, 46-54, 

57 

 

ɉɊ 3-12 

ɭɦɟɟɬ 

ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɭɸ 
ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɜɥɚɞɟɟ
ɬ 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ 
ɬɟɯɧɢɤɨɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

2 
Ɋɚɡɞɟɥ 4, 5, 6, 
7, 8, 9 

ɉɄ-18,   ɡɧɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ ɟɟ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɡɧɚɟɬ  

ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɉɊ-12 

 

ɍɈ-1 

ȼɨɩɪɨɫɵ ɤ 
ɷɤɡɚɦɟɧɭ 
12, 17-24, 

67 

 

ɉɊ 4-7, 10 

ɭɦɟɟɬ  
ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɛɨɬɚɬɶ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɟ. 

ɜɥɚɞɟɟ
ɬ  

ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ 
ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 



 

 

 

ɒɤɚɥɚ ɨɰɟɧɢɜɚɧɢɹ ɭɪɨɜɧɹ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɟɬɟɧɰɢɣ 

 
Ʉɨɞ ɢ 
ɮɨɪɦɭɥɢɪɨɜɤɚ 
ɤɨɦɩɟɬɟɧɰɢɢ 

ɗɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ ɤɪɢɬɟɪɢɢ  ɩɨɤɚɡɚɬɟɥɢ 

ɉɄ-17,  
ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ 
ɬɭɲɟɧɢɟ ɩɨɠɚɪɨɜ 
ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɢ 
ɫɩɨɫɨɛɚɦɢ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ 
ɞɪɭɝɢɟ ɧɟɨɬɥɨɠɧɵɟ 
ɪɚɛɨɬɵ ɩɪɢ 
ɥɢɤɜɢɞɚɰɢɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ 

 

ɡɧɚɟɬ (ɩɨɪɨɝɨɜɵɣ 
ɭɪɨɜɟɧɶ) 

ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
ɩɨɠɚɪɚ (ɈɎɉ), 
ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ, 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɈɌ). 

ɡɧɚɧɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 
ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ;  
ɡɧɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɠɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɨɪɭɠɟɧɢɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɨɰɟɧɢɬɶ 
ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ, 

ɡɚɫɬɢɝɧɭɬɵɯ 
ɩɨɠɚɪɨɦ;  
ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɛɪɚɬɶ 
ɨɩɬɢɦɚɥɶɧɵɟ ɦɟɬɨɞɵ 
ɫɩɚɫɟɧɢɹ. 

ɭɦɟɟɬ 
(ɩɪɨɞɜɢɧɭɬɵɣ 
ɭɪɨɜɟɧɶ) 

ɩɪɢɦɟɧɹɬɶ 
ɫɩɟɰɢɚɥɶɧɭɸ 
ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɭɦɟɧɢɟ ɜɵɛɪɚɬɶ 
ɫɩɟɰɢɚɥɶɧɭɸ 
ɩɨɠɚɪɧɭɸ ɬɟɯɧɢɤɭ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɚɧɝɭ ɩɨɠɚɪɚ. 

ɫɩɨɫɨɛɧɨɫɬɶ 
ɩɪɨɜɨɞɢɬɶ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɪɚɡɜɢɬɢɹ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ; 
ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɩɪɟɞɟɥɹɬɶ 
ɩɨɫɥɟɞɫɬɜɢɹ 
ɩɪɢɦɟɧɟɧɢɹ 
ɨɝɧɟɬɭɲɚɳɢɯ 
ɜɟɳɟɫɬɜ 

ɜɥɚɞɟɟɬ (ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ) 

ɫɩɟɰɢɚɥɶɧɨɣ 
ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɩɨ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 

ɜɥɚɞɟɧɢɟ ɦɟɬɨɞɚɦɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ 
ɢɡɦɟɧɟɧɢɟ 
ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
ɩɨɠɚɪɟ   

ɫɩɨɫɨɛɧɨɫɬɶ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɨɛɫɬɚɧɨɜɤɭ ɧɚ 
ɩɨɠɚɪɟ; ɫɩɨɫɨɛɧɨɫɬɶ 
ɤɪɢɬɢɱɟɫɤɢ 
ɨɰɟɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɞɟɣɫɬɜɢɣ ɩɨ 
ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ. 

ɉɄ-18,   ɡɧɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ, ɩɪɚɜɢɥ ɟɟ 
ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ, ɭɦɟɧɢɟɦ 
ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɪɚɛɨɬɵ ɧɚ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ 
ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 

ɡɧɚɟɬ (ɩɨɪɨɝɨɜɵɣ 
ɭɪɨɜɟɧɶ) 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ 

ɡɧɚɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɩɨɪɹɞɤɭ, ɫɨɞɟɪɠɚɧɢɸ 
ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ;  
ɡɧɚɧɢɟ ɫɩɨɫɨɛɨɜ 
ɭɫɬɪɚɧɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶ ɨɰɟɧɢɬɶ 
ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɪɟɝɥɚɦɟɧɬɧɵɯ ɪɚɛɨɬ 

ɭɦɟɟɬ 
(ɩɪɨɞɜɢɧɭɬɵɣ 
ɭɪɨɜɟɧɶ) 

ɩɪɚɤɬɢɱɟɫɤɢ 
ɪɚɛɨɬɚɬɶ ɧɚ ɨɫɧɨɜɧɨɣ 
ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɟ. 

ɭɦɟɧɢɟ ɪɭɤɨɜɨɞɢɬɶ  
ɬɟɯɧɢɱɟɫɤɢɦ 
ɨɛɫɥɭɠɢɜɚɧɢɟɦ 
ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ  

ɫɩɨɫɨɛɧɨɫɬɶ 
ɜɵɹɜɥɹɬɶ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɨɫɧɨɜɧɨɣ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ  

ɜɥɚɞɟɟɬ (ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ) 

ɩɪɚɜɢɥɚɦɢ 
ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ ɩɨɠɚɪɧɨɣ ɢ 
ɚɜɚɪɢɣɧɨ-

ɜɥɚɞɟɧɢɟ ɦɟɬɨɞɚɦɢ 
ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɰɟɧɢɜɚɬɶ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɢ 



 

 

ɫɩɚɫɚɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ. 

ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɨɦ 
ɩɨɠɚɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ 

ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɪɟɞɫɬɜ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɨɦ 
ɩɨɠɚɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ 

 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɢɜɚɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ 

ɩɨɠɚɪɨɜ» 

Ɍɟɤɭɳɚɹ ɚɬɬɟɫɬɚɰɢɹ ɫɬɭɞɟɧɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɜ ɮɨɪɦɟ ɤɨɧɬɪɨɥɶɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ  (ɡɚɳɢɬɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɭɫɬɧɵɣ ɨɩɪɨɫ) ɩɨ ɨɰɟɧɢɜɚɧɢɸ 

ɮɚɤɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. 

Ɉɛɴɟɤɬɚɦɢ ɨɰɟɧɢɜɚɧɢɹ ɜɵɫɬɭɩɚɸɬ: 

- ɭɱɟɛɧɚɹ ɞɢɫɰɢɩɥɢɧɚ (ɩɨɫɟɳɚɟɦɨɫɬɶ ɜɫɟɯ ɜɢɞɨɜ ɡɚɧɹɬɢɣ ɩɨ ɚɬɬɟɫɬɭɟɦɨɣ 

ɞɢɫɰɢɩɥɢɧɟ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɜɢɞɨɜ ɡɚɞɚɧɢɣ, ɚɤɬɢɜɧɨɫɬɶ ɧɚ 

ɡɚɧɹɬɢɹɯ); 

- ɫɬɟɩɟɧɶ ɭɫɜɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ; 

- ɭɪɨɜɟɧɶ ɨɜɥɚɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɭɦɟɧɢɹɦɢ ɢ ɧɚɜɵɤɚɦɢ ɩɨ ɜɫɟɦ ɜɢɞɚɦ 

ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ; 

- ɪɟɡɭɥɶɬɚɬɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɥɨɠɟɧɨ ɨɰɟɧɨɱɧɨɟ ɫɪɟɞɫɬɜɨ ɉɊ-12 

(ɪɚɫɱёɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ), ɚ ɬɚɤɠɟ ɭɫɬɧɵɣ ɨɩɪɨɫ. Ɍɟɤɫɬ ɪɚɛɨɬ ɧɚɯɨɞɢɬɫɹ ɜ 

Ɋɚɡɞɟɥɟ VI  «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ». 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: 

- «ɡɚɱɬɟɧɨ» ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ ɩɪɢ ɩɪɚɜɢɥɶɧɨ ɜɵɩɨɥɧɟɧɧɨɣ ɢ 

ɡɚɳɢɳёɧɧɨɣ ɪɚɛɨɬɟ; 

- «ɧɟ ɡɚɱɬɟɧɨ» - ɩɪɢ ɧɟɜɟɪɧɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɫɬɭɞɟɧɬɨɜ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ 

ɫɬɭɞɟɧɬɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 



 

 

ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɥɨɤɚɥɶɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɚɤɬɚɦɢ ȾȼɎɍ ɢ 

ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ. ȼ 7 ɫɟɦɟɫɬɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɷɤɡɚɦɟɧ. Ɉɛɪɚɡɟɰ 

ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɝɨ ɛɢɥɟɬɚ:  



 

 

 

ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ 

 

ɈɈɉ И20.05.01 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ»_______________ 
ɲɢɮɪ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

 

    Ⱦɢɫɰɢɩɥɢɧɚ  «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

 

Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ    ɨɱɧɚɹ________________________________ 

 

ɋɟɦɟɫɬɪ И7_ ɨɫɟɧɧɢɣ________  20   - 20   ɭɱɟɛɧɨɝɨ ɝɨɞɚ 
      ɨɫɟɧɧɢɣ, ɜɟɫɟɧɧɢɣ 

 

Ɋɟɚɥɢɡɭɸɳɚɹ ɤɚɮɟɞɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ  
ɢ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

 

ɗɤɡɚɦɟɧɚɰɢɨɧɧɵɣ ɛɢɥɟɬ № 1 
 

1. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɝɨɪɸɱɟɣ ɤɪɟɩɶɸ. 

2. ɂɧɟɪɬɧɵɟ ɝɚɡɵ ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

3. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɪɚɧɧɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ. 
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ȼɨɩɪɨɫɵ ɤ ɷɤɡɚɦɟɧɭ ɩɨ ɤɭɪɫɭ «ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

 

1. Ɉɩɚɫɧɨɫɬɶ ɩɨɠɚɪɨɜ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɩɪɢɱɢɧɵ ɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

2. ɉɨɧɹɬɢɹ ɜɫɩɵɲɤɢ ɢ ɜɨɫɩɥɚɦɟɧɟɧɢɹ. Ɋɟɠɢɦɵ ɝɨɪɟɧɢɹ. ɏɢɦɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ ɩɪɢ ɝɨɪɟɧɢɢ. 

3. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫ ɝɨɪɸɱɟɣ ɤɪɟɩɶɸ 

4. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɥɟɧɬɨɱɧɵɦɢ 

ɤɨɧɜɟɣɟɪɚɦɢ. 

5. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɠɚɪɨɜ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 

6. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. 

7. Ɋɚɡɜɢɬɢɟ ɩɨɠɚɪɚ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. 

8. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɨɪɸɱɟɫɬɢ ɲɚɯɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

9. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɪɟɩɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. 

10. ɉɨɠɚɪɵ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ. 

11. ɗɧɞɨɝɟɧɧɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɭɝɨɥɶɧɵɯ ɲɚɯɬ. 

12. Ʌɨɤɚɥɢɡɚɰɢɹ ɦɟɫɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ. 

13. Ɏɚɤɬɨɪɵ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ. 

14. ɉɪɨɰɟɫɫ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɟɣ. 

15. Ɍɟɨɪɢɢ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɟɣ. 

16. Ɇɟɯɚɧɢɡɦ ɩɪɨɰɟɫɫɚ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɢ ɩɟɪɟɯɨɞɚ ɟɝɨ ɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ. 

17. Ɉɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɨɜ ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ. 

18. ɉɪɢɡɧɚɤɢ ɪɭɞɧɢɱɧɵɯ ɩɨɠɚɪɨɜ ɢ ɦɟɬɨɞɵ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ. 

19. Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

20. Ƚɚɡɨɜɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

21. Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɨɜ. 

22. Ɉɰɟɧɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɨɱɚɝɨɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ. 

23. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɨɱɚɝɨɜ ɩɨɠɚɪɚ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ. 

24. Ʌɨɤɚɰɢɹ ɨɱɚɝɨɜ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɩɨ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɦɭ ɫɨɫɬɚɜɭ 

ɝɨɪɸɱɢɯ ɝɚɡɨɜ. 



 

 

25. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɝɚɡɨɜɨɣ ɫɴɟɦɤɢ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɨɫɬɚɜɚ 

ɝɨɪɸɱɢɯ ɝɚɡɨɜ. 

26. ɉɪɨɛɥɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɱɚɝɨɜ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

27. ɉɪɨɝɧɨɡ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɜɵɟɦɨɱɧɵɯ ɩɨɥɟɣ ɢ ɭɱɚɫɬɤɨɜ. 

28. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɥɨɧɧɨɫɬɢ ɭɝɥɹ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

29. ɉɪɨɝɧɨɡ ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɜɵɟɦɨɱɧɵɯ ɩɨɥɟɣ ɲɚɯɬ. 

30. Ƚɪɭɩɩɢɪɨɜɚɧɢɟ ɲɚɯɬɨɩɥɚɫɬɨɜ (ɜɵɟɦɨɱɧɵɯ ɩɨɥɟɣ, ɭɱɚɫɬɤɨɜ) ɞɨ ɫɬɟɩɟɧɢ 

ɷɧɞɨɝɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ. 

31. Ɂɚɳɢɬɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

32. ɋɧɢɠɟɧɢɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɲɚɯɬɧɨɣ ɞɟɪɟɜɹɧɧɨɣ ɤɪɟɩɢ. 

33. ɒɚɯɬɧɵɟ ɩɨɠɚɪɧɨ-ɨɪɨɫɢɬɟɥɶɧɵɟ ɫɟɬɢ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ. 

34. ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɲɚɯɬɟ. 

35. Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. 

36. Ɂɚɢɥɢɜɚɧɢɟ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɝɥɢɧɢɫɬɨɣ ɩɭɥɶɩɨɣ. 

37. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɫ ɩɨɦɨɳɶɸ ɚɧɬɢɩɢɪɨɝɟɧɨɜ. 

38. ɉɟɧɧɵɣ ɫɩɨɫɨɛ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ. 

39. ɉɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɷɧɞɨɝɟɧɧɵɯ 

ɩɨɠɚɪɨɜ ɜ ɩɥɚɫɬɚɯ ɭɝɥɹ, ɫɤɥɨɧɧɨɝɨ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ. 

40. ɉɪɨɮɢɥɚɤɬɢɤɚ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. 

41. ɉɨɞɝɨɬɨɜɤɚ ɲɚɯɬɵ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ. 

42. ɋɩɨɫɨɛɵ ɬɭɲɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ. 

43. ɉɟɧɚ ɢ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

44. ɂɧɟɪɬɧɵɟ ɝɚɡɵ ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

45. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɫɨɫɬɚɜ ɨɝɧɟɬɭɲɚɳɢɯ ɢ ɜɡɪɵɜɨɩɨɞɚɜɥɹɸɳɢɯ ɩɨɪɨɲɤɨɜ. 

46. ɋɪɟɞɫɬɜɚ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. 

47. Ⱥɤɬɢɜɧɨɟ ɬɭɲɟɧɢɟ ɷɤɡɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ. 

48. Ɍɭɲɟɧɢɟ ɜɨɞɨɣ. 

49. ȼɵɟɦɤɚ ɩɨɠɚɪɧɵɯ ɨɱɚɝɨɜ. 

50. ɉɪɢɦɟɧɟɧɢɟ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

51. Ʌɢɤɜɢɞɚɰɢɹ ɩɨɠɚɪɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 



 

 

52. ɂɡɨɥɹɰɢɹ ɩɨɠɚɪɧɵɯ ɭɱɚɫɬɤɨɜ. 

53. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɨɜ. 

54. Ɍɭɲɟɧɢɟ ɩɨɠɚɪɨɜ ɜ ɲɚɯɬɚɯ, ɨɩɚɫɧɵɯ ɩɨ ɝɚɡɭ ɢ ɩɵɥɢ. 

55. Ɉɰɟɧɤɚ ɨɩɚɫɧɨɫɬɢ ɜɡɪɵɜɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɩɨɠɚɪɟ ɜ ɲɚɯɬɟ. 

56. Ɍɟɯɧɨɥɨɝɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɬɭɲɟɧɢɹ ɷɧɞɨɝɟɧɧɵɯ 

ɩɨɠɚɪɨɜ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɜɵɟɦɨɱɧɵɯ ɩɨɥɹɯ ɢ ɭɱɚɫɬɤɚɯ ɫ ɩɨɦɨɳɶɸ ɢɧɟɪɬɧɨɣ ɩɟɧɵ. 

57. ɉɪɢɦɟɧɟɧɢɟ ɡɚɢɥɢɜɚɧɢɹ, ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɢ ɡɚɬɨɩɥɟɧɢɹ ɞɥɹ ɬɭɲɟɧɢɹ 

ɩɨɠɚɪɨɜ. 

58. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɷɧɞɨɝɟɧɧɵɦɢ ɩɨɠɚɪɚɦɢ, ɢɯ ɫɩɢɫɚɧɢɟ ɢ ɜɫɤɪɵɬɢɟ 

ɩɨɠɚɪɧɨɝɨ ɭɱɚɫɬɤɚ. 

59. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɪɚɧɧɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ. 

60. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɷɧɞɨɝɟɧɧɨɝɨ ɩɨɠɚɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ. 

61. Ɏɨɧ ɢɧɞɢɤɚɬɨɪɧɵɯ ɝɚɡɨɜ. 

62. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɷɧɞɨɝɟɧɧɨɝɨ ɩɨɠɚɪɚ. 

63. ȼɵɛɨɪ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ. 

64. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɢ ɡɚɬɭɯɚɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɩɨ 

ɫɨɨɬɧɨɲɟɧɢɸ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

65. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɝɥɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɷɬɢɥɟɧɚ ɢ ɚɰɟɬɢɥɟɧɚ.  

66. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɪɚɡɜɢɬɢɟɦ ɩɪɨɰɟɫɫɚ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ ɢ ɬɭɲɟɧɢɟɦ 

ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɷɬɢɥɟɧɚ ɢ ɚɰɟɬɢɥɟɧɚ.  

67. ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɧɚ ɲɚɯɬɚɯ.  



 

Ʉɪɢɬɟɪɢɢ ɜɵɫɬɚɜɥɟɧɢɹ ɨɰɟɧɤɢ ɫɬɭɞɟɧɬɭ ɧɚ ɷɤɡɚɦɟɧɟ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
«ɉɪɨɮɢɥɚɤɬɢɤɚ ɢ ɬɭɲɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ» 

 
Ȼɚɥɥɵ 

ɪɟɣɬɢɧɝɨɜɨɣ 
ɨɰɟɧɤɢ 

Ɉɰɟɧɤɚ ɫɬɚɧɞɚɪɬɧɚɹ Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɤɨɦɩɟɬɟɧɰɢɹɦ 

100-86 «ɨɬɥɢɱɧɨ» ȼɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ, ɟɫɥɢ ɨɧ ɝɥɭɛɨɤɨ ɢ ɩɪɨɱɧɨ 
ɭɫɜɨɢɥ ɩɪɨɝɪɚɦɦɧɵɣ ɦɚɬɟɪɢɚɥ, ɢɫɱɟɪɩɵɜɚɸɳɟ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱёɬɤɨ ɢ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɣɧɨ ɟɝɨ 
ɢɡɥɚɝɚɟɬ, ɭɦɟɟɬ ɬɟɫɧɨ ɭɜɹɡɚɬɶ ɬɟɨɪɢɸ ɫ ɩɪɚɤɬɢɤɨɣ, 
ɫɜɨɛɨɞɧɨ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɡɚɞɚɱɚɦɢ, ɜɨɩɪɨɫɚɦɢ ɢ 
ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɡɧɚɧɢɣ, ɩɪɢɱёɦ ɧɟ 
ɡɚɬɪɭɞɧɹɟɬɫɹ ɫ ɨɬɜɟɬɨɦ ɩɪɢ ɜɢɞɨɢɡɦɟɧɟɧɢɢ ɡɚɞɚɧɢɣ, 
ɢɫɩɨɥɶɡɭɟɬ ɜ ɨɬɜɟɬɟ ɦɚɬɟɪɢɚɥ ɦɨɧɨɝɪɚɮɢɱɟɫɤɨɣ 
ɥɢɬɟɪɚɬɭɪɵ, ɩɪɚɜɢɥɶɧɨ ɨɛɨɫɧɨɜɵɜɚɟɬ ɩɪɢɧɹɬɨɟ 
ɪɟɲɟɧɢɟ, ɜɥɚɞɟɟɬ ɪɚɡɧɨɫɬɨɪɨɧɧɢɦɢ ɧɚɜɵɤɚɦɢ ɢ 
ɩɪɢёɦɚɦɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

85-76 «ɯɨɪɨɲɨ» ȼɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ, ɟɫɥɢ ɨɧ ɬɜёɪɞɨ ɡɧɚɟɬ 
ɦɚɬɟɪɢɚɥ, ɝɪɚɦɨɬɧɨ ɢ ɩɨ ɫɭɳɟɫɬɜɭ ɢɡɥɚɝɚɟɬ ɟɝɨ, ɧɟ 
ɞɨɩɭɫɤɚɹ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɬɨɱɧɨɫɬɟɣ ɜ ɨɬɜɟɬɟ ɧɚ 
ɜɨɩɪɨɫ, ɩɪɚɜɢɥɶɧɨ ɩɪɢɦɟɧɹɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɩɨɥɨɠɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ ɢ 
ɡɚɞɚɱ, ɜɥɚɞɟɟɬ ɧɟɨɛɯɨɞɢɦɵɦɢ ɧɚɜɵɤɚɦɢ ɢ ɩɪɢёɦɚɦɢ 
ɢɯ ɜɵɩɨɥɧɟɧɢɹ. 

75-61 «ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ȼɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ, ɟɫɥɢ ɨɧ ɢɦɟɟɬ ɡɧɚɧɢɹ ɬɨɥɶɤɨ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɧɟ ɭɫɜɨɢɥ ɟɝɨ ɞɟɬɚɥɟɣ, 
ɞɨɩɭɫɤɚɟɬ ɧɟɬɨɱɧɨɫɬɢ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɚɜɢɥɶɧɵɟ 
ɮɨɪɦɭɥɢɪɨɜɤɢ, ɧɚɪɭɲɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɢɡɥɨɠɟɧɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɢɫɩɵɬɵɜɚɟɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. 

60-50 «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ȼɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ, ɤɨɬɨɪɵɣ ɧɟ ɡɧɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɞɨɩɭɫɤɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɲɢɛɤɢ, ɧɟɭɜɟɪɟɧɧɨ, ɫ 
ɛɨɥɶɲɢɦɢ ɡɚɬɪɭɞɧɟɧɢɹɦɢ ɜɵɩɨɥɧɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢɟ 
ɪɚɛɨɬɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɰɟɧɤɚ «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» 
ɫɬɚɜɢɬɫɹ ɫɬɭɞɟɧɬɚɦ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɩɪɨɞɨɥɠɢɬɶ 
ɨɛɭɱɟɧɢɟ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɧɹɬɢɣ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɢɫɰɢɩɥɢɧɟ. 

 

 

 

 

 


