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ɉɈəɋɇɂɌȿɅЬɇȺə ɁȺɉɂɋɄȺ 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ Ɉɉ.13 ɗɤɨɥɨɝɢɹ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɫɨɫɬɚɜɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɎȽɈɋ ɋɉɈ ɤ ɦɢɧɢɦɭɦɭ ɫɨɞɟɪɠɚɧɢɹ ɢ ɭɪɨɜɧɸ 
ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɋɉɈ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 23.02.06 Ɍɟɯɧɢɱɟɫɤɚɹ ɷɤɫ-
ɩɥɭɚɬɚɰɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ  ɢ ɧɚ ɨɫɧɨɜɟ ɪɚɛɨɱɟɣ ɩɪɨ-
ɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ «Ɉɉ.13 ɗɤɨɥɨɝɢɹ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ» 

Ⱦɚɧɧɚɹ ɞɢɫɰɢɩɥɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɛɥɨɤɭ ɨɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɛɚɡɨɜɵɟ ɡɧɚɧɢɹ ɞɥɹ ɨɫɜɨɟɧɢɹ ɉɆ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ ɭɦɟɬɶ: 

- ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɡɚɝɪɹɡɧɟ-
ɧɢɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ; 

- ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɜɚɪɢɣ ɢ ɤɚɬɚ-
ɫɬɪɨɮ ɧɚ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ; 

- ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɛɢɪɚɬɶ ɦɟɬɨɞɵ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɚɩɩɚɪɚɬɵ ɭɬɢɥɢɡɚɰɢɢ ɝɚɡɨɜɵɯ 
ɜɵɛɪɨɫɨɜ, ɫɬɨɤɨɜ, ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ; 

- ɨɩɪɟɞɟɥɹɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɩɪɢɝɨɞɧɨɫɬɶ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɟɞɩɪɢɹɬɢɟɦ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɨɞɭɤɰɢɢ; 

- ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɷɤɨɥɨɝɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɨɰɟɧɢɜɚɬɶ ɦɚɥɨɨɬɯɨɞɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɨɛɴɟɤɬɚɯ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ ɡɧɚɬɶ: 

- ɜɢɞɵ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ; 
- ɩɪɢɧɰɢɩɵ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɨɛɴɟɤɬɨɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɨɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; ɫɩɨ-
ɫɨɛɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɭɥɚɜɥɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ, ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɢ ɨɱɢɫɬɤɢ 
ɝɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɢ ɫɬɨɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜ; 
- ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ, ɩɪɚɜɢɥɚ ɢ ɧɨɪɦɵ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɦɨɧɢɬɨɪɢɧɝɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ; 
- ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɬɯɨɞɚɯ, ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ; 
- ɩɪɢɧɰɢɩɵ ɢ ɩɪɚɜɢɥɚ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
- ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɨɛɴɟɤɬɚɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ.  

Пɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɳɢɯ ɤɨɦɩɟɬɟɧ-
ɰɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɫɩɨɫɨɛɧɨɫɬɶ: 

 



ɈɄ 01 – ɩɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫɜɨɟɣ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɢ, ɩɪɨɹɜɥɹɬɶ ɤ ɧɟɣ ɭɫɬɨɣɱɢɜɵɣ ɢɧɬɟɪɟɫ; 

ɈɄ 02 – ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɵɛɢɪɚɬɶ ɬɢɩɨɜɵɟ 
ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɨɰɟɧɢɜɚɬɶ ɢɯ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ; 

ɈɄ 03 – ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ 
ɢ ɧɟɫɬɢ ɡɚ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ; 

ɈɄ 04 - ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢ-
ɦɨɣ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ; 

ɈɄ 05 – ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ;  

ɈɄ 06 – ɪɚɛɨɬɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɟ ɢ ɤɨɦɚɧɞɟ, ɷɮɮɟɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɫ ɤɨɥ-
ɥɟɝɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ;  

ɈɄ 07 – ɛɪɚɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ (ɩɨɞ-
ɱɢɧɟɧɧɵɯ), ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ;  

ɈɄ 08 – ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɡɚɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱ-
ɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɟɦ, ɨɫɨɡɧɚɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ 
ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ; 

ɈɄ 09 – ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɣ ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Сɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɬɭɞɟɧɬɨɜ ɤ 
ɨɫɜɨɟɧɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɨɜɥɚɞɟɧɢɸ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: 

- ɉɄ 1.1. ɉɪɨɢɡɜɨɞɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɨɞɜɢɠɧɨ-
ɝɨ ɫɨɫɬɚɜɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. 

-ɉɄ 1.2. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
- ɉɄ 1.3. ɗɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. 
- ɉɄ2.1. ɉɥɚɧɢɪɨɜɚɬɶ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɬɵ ɤɨɥ-

ɥɟɤɬɢɜɨɦ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

- ɉɄ2.2. ɉɥɚɧɢɪɨɜɚɬɶ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɛɥɸɞɟɧɢɸ 
ɧɨɪɦ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

- ɉɄ2.3. Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 
- ɉɄ3. 1. Ɉɮɨɪɦɥɹɬɶ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 
- ɉɄ 3.2. Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɪɟɦɨɧɬ ɨɬɞɟɥɶ-

ɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ.  

 

Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 8 ɱɚɫɨɜ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 



ɉɟɪɟɱɟɧɶ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

 

№ 

ɩ/ɩ 
ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦ 
ɱɚɫɨɜ 

1 Ɋɚɫɱɟɬ ɪɚɡɦɟɪɨɜ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɚɱɟɫɬɜɟ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɟ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɨɣ ɫɬɚɧɰɢɢ.   

2 

2 ɋɨɫɬɚɜɥɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

2 

3 Ɋɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɧɚ ɩɪɟɞɩɪɢɹ-
ɬɢɹɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ  

2 

4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɚ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɨɬ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɞɟɩɨ 

2 

   

ɂɌɈȽɈ 8 

 



 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɮɨɪɦɚɬɟ Ⱥ-4, ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɬɟɤɫɬɨɜɵɦ ɞɨɤɭɦɟɧɬɚɦ: ɫɨɫɬɨɹɬ ɢɡ ɪɚɫ-
ɱɟɬɨɜ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɨɛɨɫɧɨɜɚɧɢɹɦɢ, ɩɨɹɫɧɟɧɢɹɦɢ ɩɨ ɩɪɢɧɹɬɵɦ ɪɟɲɟɧɢɹɦ 
ɢ ɫɫɵɥɤɚɦɢ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ. 



 

ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 1 

Ɍɟɦɚ: Ɋɚɫɱɟɬ ɪɚɡɦɟɪɨɜ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɚɱɟɫɬɜɟ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨ-
ɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɨɣ ɫɬɚɧɰɢɢ.  

ɐɟɥɶ ɪɚɛɨɬɵ:  ɨɫɜɨɢɬɶ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɩɭɬɟɦ 
ɪɚɫɱɟɬɚ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɟɦɨɜ ɩɪɢ ɫɛɨɪɟ ɫɬɨɱɧɵɯ ɜɨɞ; ɨɡɧɚɤɨ-
ɦɢɬɶɫɹ ɫ ɩɪɢɧɰɢɩɚɦɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɨɫɧɨɜɧɵɦɢ ɩɪɢɦɟɪɚɦɢ ɢɯ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ; ɪɚɫɫɱɢɬɚɬɶ ɪɚɡɦɟɪ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɨɩɪɟɞɟɥɢɬɶ ɨɫ-
ɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɨɣ ɫɬɚɧɰɢɢ, 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɦɟɬɨɞɨɦ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ. 

 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
 

ɉɪɨɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɵɟ ɫɬɚɧɰɢɢ (ɉɉɋ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ 
ɢ ɦɨɣɤɢ ɧɟɮɬɟɛɟɧɡɢɧɨɜɵɯ ɰɢɫɬɟɪɧ. ɉɉɋ ɪɚɡɦɟɳɟɧɵ ɜ ɡɨɧɚɯ ɦɚɫɫɨɜɨɣ ɩɨ-
ɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, 
ɢɦɟɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɭɬɟɜɨɟ ɪɚɡɜɢɬɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɦɨɣɤɢ. ȼ 
ɪɹɞɟ ɫɥɭɱɚɟɜ ɉɉɋ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɨɞɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɜɚɝɨɧɧɵɦ ɞɟɩɨ, 
ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɦɫɹ ɧɚ ɪɟɦɨɧɬɟ ɰɢɫɬɟɪɧ (ɧɚɩɪɢɦɟɪ, ɉɉɋ-5 ɫɬ. ɘɠɧɚɹ 
ȼɋɀȾ). ɐɢɫɬɟɪɧɵ ɩɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ, ɧɨ 
ɛɥɢɡɤɢɯ ɩɨ ɫɨɫɬɚɜɭ ɩɪɨɞɭɤɬɨɜ. ɇɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɦɨɣɤɭ ɟɦ-
ɤɨɫɬɢ ɠɟɥɚɬɟɥɶɧɨ ɦɚɤɫɢɦɚɥɶɧɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɬɶ ɞɥɹ ɨɞɧɨɝɨ ɝɪɭɡɚ. 

 
Ɋɢɫ.1 Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ 



Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ (ɪɢɫ.1). ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɨɞɜɨɞɢɬɫɹ ɩɨ 
ɬɪɭɛɨɩɪɨɜɨɞɭ 6 ɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ ɩɪɢ ɩɨɦɨɳɢ ɜɨɞɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɶɧɨɣ ɬɪɭɛɵ 3. ȼɫɩɥɵɜɲɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɭɞɚɥɹɸɬɫɹ ɳɟɥɟɜɵɦɢ ɩɨ-
ɜɨɪɨɬɧɵɦɢ ɬɪɭɛɚɦɢ 4, ɤ ɤɨɬɨɪɵɦ ɨɧɢ ɫɝɨɧɹɸɬɫɹ ɫɤɪɟɛɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ 
1, ɫɥɭɠɚɳɢɦ ɬɚɤɠɟ ɞɥɹ ɫɝɪɟɛɚɧɢɹ ɨɫɚɞɤɚ ɜ ɩɪɢɹɦɨɤ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɝɢɞɪɨ-
ɷɥɟɜɚɬɨɪɨɦ (ɧɚɫɨɫɨɦ ɫɬɪɭɣɧɨɝɨ ɬɢɩɚ ɞɥɹ ɩɨɞɴɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɠɢɞɤɨɫɬɟɣ 
ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ) 2. Ɋɚɛɨɱɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɤ ɝɢɞɪɨɷɥɟɜɚɬɨɪɭ ɩɨ ɬɪɭɛɨɩɪɨɜɨ-
ɞɭ 8, ɚ ɨɫɚɞɨɤ ɭɞɚɥɹɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 7. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɢɡ 
ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 5. Ⱦɥɢɧɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɥɨɜɭɲɤɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

, 

ɝɞɟ vɧ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ; vɧ = 0,007…0,01 ɦ/ɫ; 
ɇɧ – ɝɥɭɛɢɧɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɇɧ = 2 ɦ; kɨ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɯɪɟɜɵɟ ɢ ɫɬɪɭɣɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ (ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɟɮɬɟɥɨɜɭɲɟɤ Фɨ = 0,5, 
ɞɥɹ ɪɚɞɢɚɥɶɧɵɯ – 0,45, ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ – 0,35); uɧ – ɭɫɥɨɜɧɚɹ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɚɹ ɤɪɭɩɧɨɫɬɶ ɱɚɫɬɢɰ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,005 ɦ/ɫ; wɧ - 

ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɭɪɛɭɥɟɧɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɪɚɜɧɚɹ 0,05 ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜɨɞɵ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ (аɧ = 0,05×vɧ), ɦ/ɫ. 

ɒɢɪɢɧɚ ɨɬɞɟɥɟɧɢɹ ɧɟɮɬɟɥɨɜɭɲɤɢ:  

,  

ɝɞɟ Q – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɫɭɬ; kɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪ-
ɧɨɫɬɢ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ; Фɧ = 1,5; nɧ – ɤɨɥɢɱɟɫɬɜɨ ɨɬɞɟɥɟɧɢɣ ɧɟɮɬɟɥɨɜɭɲ-

ɤɢ. 

Ɍɪɟɛɭɟɦɵɣ ɷɮɮɟɤɬ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

, 

ɝɞɟ ɋɧ1 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ ɞɨ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɦɝ/ɥ; 
ɋɧ2 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɛɨɪɨɬɧɨɣ ɜɨɞɟ, ɦɝ/ɥ. 

Ʉɨɥɢɱɟɫɬɜɨ ɭɥɚɜɥɢɜɚɟɦɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬ/ɫɭɬɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

, 



ɝɞɟ ȼɧ – ɩɪɨɰɟɧɬ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɢ ɜ ɜɨɞɟ; ȼɧ = 70 %; 

γɧ – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɨɛɜɨɞɧɟɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, Рɧ = 0,95 ɬ/ɦ3. 
ɍɥɚɜɥɢɜɚɟɦɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɩɨɞɥɟɠɚɬ ɩɨɝɪɭɡɤɟ ɜ ɰɢɫɬɟɪɧɵ ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɨɬɟɥɶɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ. 

Ɍɪɟɛɭɟɦɵɣ ɷɮɮɟɤɬ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , 

ɝɞɟ ɋɩ1 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɞɨ ɧɟɮɬɟɥɨɜɭɲɤɢ, 
ɦɝ/ɥ; 
ɋɩ2 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɟ, ɦɝ/ɥ. 

 Ɉɛɴɟɦ ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɜ ɜɢɞɟ ɨɫɚɞɤɚ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɦ3/ɫɭɬɤɢ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

, 

ɝɞɟ ρ – ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, r = 95 %; 

γɩ – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɨɫɚɞɤɚ; Рɩ = 2,65 ɬ/ɦ3
. 

ȼɵɩɚɜɲɢɣ ɜ ɧɟɮɬɟɥɨɜɭɲɤɚɯ ɢ ɩɟɫɤɨɥɨɜɤɚɯ ɨɫɚɞɨɤ ɭɞɚɥɹɟɬɫɹ ɝɢɞɪɨɷɥɟ-
ɜɚɬɨɪɚɦɢ ɥɢɛɨ ɧɚ ɩɟɫɤɨɜɵɟ ɩɥɨɳɚɞɤɢ, ɥɢɛɨ ɜ ɩɟɫɤɨɜɵɟ ɛɭɧɤɟɪɚ, ɝɞɟ ɨɛɟɡɜɨ-

ɠɢɜɚɟɬɫɹ Д2Ж. ɉɥɨɳɚɞɶ ɩɟɫɤɨɜɨɣ ɩɥɨɳɚɞɤɢ, ɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

,  

 ɝɞɟ Сɝɨɞ – ɝɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɟɫɤɚ ɧɚ ɩɟɫɤɨɜɵɟ ɩɥɨɳɚɞɤɢ; ɫɨɝɥɚɫɧɨ 
ɋɇɢɉ, Сɝɨɞ = 3 ɦ3/ɦ2

 ɜ ɝɨɞ; n – ɱɢɫɥɨ ɩɟɫɤɨɜɵɯ ɩɥɨɳɚɞɨɤ (ɧɟ ɦɟɧɟɟ ɞɜɭɯ). 
 

Ɍɚɛɥɢɰɚ 1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

№ ɜɚɪɢɚɧ-
ɬɚ 

 

N 

 

Чɧ 

 

ɋɧ1, 
 

ɦɝ/ɥ 

 

ɋɧ2, 
 

ɦɝ/ɥ 

 

ɋɩ1,  
 

ɦɝ/ɥ 

 

ɋɩ2, 
 

ɦɝ/ɥ 

 

n 

 

1 

 

182 

 

2 

 

1360 

 

170 

 

42 

 

21 

 

223 



 

 

Пɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 
1) ɂɡɭɱɢɬɶ ɩɪɢɧɰɢɩɚɦɢ ɪɚɛɨɬɵ ɧɟɮɬɟɥɨɜɭɲɤɢ. 
2) Ɋɚɫɫɱɢɬɚɬɶ ɪɚɡɦɟɪ ɧɟɮɬɟɥɨɜɭɲɤɢ; 
3) Ɂɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ 
4) Ɉɬɦɟɬɢɬɶ ɧɚɡɧɚɱɟɧɢɟ ɢ ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɵɯ ɫɬɚɧ-

ɰɢɣ. 
5) ɍɤɚɡɚɬɶ ɨɫɧɨɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɡɚɝɪɹɡɧɹɸɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɉɋɋ, ɚ ɬɚɤɠɟ – 

ɫɩɨɫɨɛɵ ɢɯ ɨɱɢɫɬɤɢ. 
6) ɉɪɢɜɟɫɬɢ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɧɟɮɬɟɥɨɜɭɲɤɢ, ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɝɪɚɦɦɵ ɉɉɋ ɢ ɞɪɭɝɢɯ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɫɜɨɟɦɭ ɜɚɪɢɚɧɬɭ. 

7) Ɉɩɢɫɚɬɶ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢ ɡɚɪɢɫɨɜɚɬɶ ɫɯɟɦɭ ɧɟɮɬɟɥɨɜɭɲɤɢ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧ-
ɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɟɧɢɣ ɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɡɦɟɪɨɜ. 

8) ɍɤɚɡɚɬɶ ɫɩɨɫɨɛɵ ɥɢɤɜɢɞɚɰɢɢ ɜɫɩɥɵɜɲɢɯ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɜɵɩɚɜɲɟɝɨ ɨɫɚɞɤɚ. 

9) ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ. 
 
Пɪɢɦɟɪɵ ɪɟɲɟɧɢɹ: 
 

Ɋɚɫɫɱɢɬɚɟɦ  
 

Ɋɩɪ = 0,2 ɦ3
 

 

Ɋɦ = 8 ɦ3
 

 

N=184  

 

2 184 2 1440 180 44 22 333 

3 186 2 1520 190 46 23 18 

4 220 3 1800 225 53 26,5 29 

 

№ ɜɚɪɢɚɧ-
ɬɚ 

 

N 

 

Чɧ 

 

ɋɧ1, 
 

ɦɝ/ɥ 

 

ɋɧ2, 
 

ɦɝ/ɥ 

 

ɋɩ1,  
 

ɦɝ/ɥ 

 

ɋɩ2, 
 

ɦɝ/ɥ 

 

n 

 

2 

 

184 

 

2 

 

1360 

 

170 

 

42 

 

21 

 

2 



Q = (0,2 8)×184=1508,8 (ɦ3/ɫɭɬ) 
vɧ = 0,01 ɦ/ɫ; 
 

ɇɧ = 2 ɦ; 
 

Фɨ = 0,5,  
 

uɧ = 0,005 ɦ/ɫ; 
 

wɧ = 0,05×vɧ = 0,05*0,01= 0,5*10
-3

 ɦ/ɫ. 
 

(ɦ) 
Q = 294,4 ɦ3/ɫɭɬ; 
 

kɧ = 1,5; 

 

nɧ = 2 

 

0,65 (ɦ) 
ɋɧ1 = 1360 ɦɝ/ɥ; 
 

ɋɧ2 = 170 ɦɝ/ɥ. 
 

87,5 % 

ȼɧ = 70 %; 

 

γɧ = 0,95 ɬ/ɦ3
. 

 

6,3 ɬ/ɫɭɬɤɢ 

ɋɩ1 = 42 ɦɝ/ɥ; 
 

ɋɩ2 = 21 ɦɝ/ɥ. 
 

50% 

ρ = 95 %; 
 

γɩ = 2,65 ɬ/ɦ3
. 

 

0,24 ɦ3/ɫɭɬ 



hɝɨɞ = 3 ɦ3/ɦ2
 ɜ ɝɨɞ; 

 

n = 2. 

 

ɦ2
 

 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

1. ɋ ɤɚɤɢɦɢ ɜɢɞɚɦɢ ɧɟɮɬɟɥɨɜɭɲɟɤ ɦɵ ɩɨɡɧɚɤɨɦɢɥɢɫɶ? 
2. Ɉɩɪɟɞɟɥɢɬɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɧɟɮɬɟɥɨɜɭɲɤɢ. Ɉɬ ɱɟɝɨ ɨɧɚ ɡɚɜɢɫɢɬ? 

 

ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɜɨɞɵ ɩɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, 
ɪɚɫɱɟɬɵ, ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 



 

ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 2 

Ɍɟɦɚ: ɋɨɫɬɚɜɥɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɐɟɥɶ ɪɚɛɨɬɵ: ɩɨɥɭɱɟɧɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɚɜɥɟɧɢɸ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ:  
ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ — ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ, ɜɤɥɸɱɚɸɳɢɣ ɞɚɧɧɵɟ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢ-
ɟɦ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸ-
ɳɭɸ ɫɪɟɞɭ. 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɤɨɦɩɥɟɤɫ ɨɫɧɨɜɧɵɯ ɜɡɚɢɦɨɭɜɹɡɚɧɧɵɯ ɬɪɟɛɨ-
ɜɚɧɢɣ ɢ ɫɢɫɬɟɦɭ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɨɛɥɸɞɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧ-
ɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɝɢɞɪɨɫɮɟɪɵ, ɥɢɬɨɫɮɟɪɵ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢ-
ɪɚ. 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɡɚ ɫɱɟɬ ɟɝɨ 
ɫɪɟɞɫɬɜ ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɦɟɫɬɧɵɦɢ ɨɪɝɚɧɚɦɢ ɜɥɚɫɬɢ ɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɨɪɝɚɧɨɦ Ƚɨɫɤɨɦɩɪɢɪɨɞɵ ɊɎ, 
ɝɞɟ ɨɧ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ. 

Ɉɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ ɹɜɥɹɸɬɫɹ ɫɨɝɥɚɫɨ-
ɜɚɧɧɵɟ ɢ ɭɬɜɟɪɠɞɟɧɧɵɟ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɨɟɤɬɵ ɪɚɫɱɟ-
ɬɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ (ɉȾȼ), ɧɨɪɦɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɉȾɋ), ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ, ɩɚɫɩɨɪɬɚ ɝɚɡɨ- ɢ ɜɨɞɨ-
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɭɫɬɚɧɨɜɨɤ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɨɬɯɨɞɨɜ, 
ɞɚɧɧɵɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ, ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɢɫɬɨɱ-
ɧɢɤɨɜ ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɞɥɹ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɩɪɟɞɩɪɢɹ-
ɬɢɣ ɫɨɫɬɚɜɥɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɢ ɞɨɩɨɥɧɹɟɬɫɹ (ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ) ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɫɨ ɞɧɹ ɢɡɦɟɧɟɧɢɣ.  

  

Пɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 

 1. ɂɡɭɱɢɬɶ ȽɈɋɌ 17.0.0.04-90 ɢ ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɚɫɩɨɪɬɚ ɩɪɟɞɩɪɢɹɬɢɹ.  

2. ɋɨɫɬɚɜɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 
(ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ ɜɵɛɨɪɭ ɫɬɭɞɟɧɬɚ).  

3. ɋɨɫɬɚɜɢɬɶ ɨɬɱɟɬ. 

Пɪɢɦɟɪɵ ɪɟɲɟɧɢɹ 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚ-
ɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɧɚ ɨɛɴɟɤɬɚɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ: 



ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɢɬɟɥɢ; ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ; ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ (ɪɬɭɬɶ, ɫɜɢɧɟɰ); 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ. 
Ⱦɟɬɟɪɝɟɧɬɵ (ɋɉȺȼ) ɨɬɧɨɫɹɬɫɹ ɤ ɨɛɲɢɪɧɨɣ ɝɪɭɩɩɟ ɜɟɳɟɫɬɜ, ɩɨɧɢɠɚɸɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɜɨɞɵ. Ɉɧɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɨɸɳɢɯ 

ɫɪɟɞɫɬɜ ( ɋɆɋ) , ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɛɵɬɭ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼɦɟɫɬɟ ɫɨ 

ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɋɉȺȼ ɩɨɩɚɞɚɸɬ ɜ ɦɚɬɟɪɢɤɨɜɵɟ ɜɨɞɵ ɢ ɦɨɪɫɤɭɸ ɫɪɟɞɭ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɪɟɞɢ ɋɉȺȼ ɹɜɥɹɸɬɫɹ ɚɧɢɨɧɨɚɤɬɢɜɧɵɟ ɜɟɳɟ-
ɫɬɜɚ. ɇɚ ɢɯ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɟɟ 50% ɜɫɟɯ ɩɪɨɢɡɜɨɞɢɦɵɯ ɜ ɦɢɪɟ ɋɉȺȼ. 
ɉɪɢɫɭɬɫɬɜɢɟ ɋɉȺȼ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɜɹɡɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɢɯ ɜ ɬɚɤɢɯ 

ɩɪɨɰɟɫɫɚɯ, ɤɚɤ ɮɥɨɬɚɰɢɨɧɧɨɟ ɨɛɨɝɚɳɟɧɢɟ ɪɭɞ, ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɯɢɦɢ-
ɱɟɫɤɢɯ 

ɬɟɯɧɨɥɨɝɢɣ, ɩɨɥɭɱɟɧɢɟ ɩɨɥɢɦɟɪɨɜ, ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɛɭɪɟɧɢɹ ɧɟɮɬɹɧɵɯ ɢ 

ɝɚɡɨɜɵɯ ɫɤɜɚɠɢɧ, ɛɨɪɶɛɚ ɫ ɤɨɪɪɨɡɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 
ɋɉȺȼ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɨɫɬɚɜɟ ɩɟɫɬɢɰɢɞɨɜ. 
Ɍɹɠɟɥɵɟ ɦɟɬɚɥɥɵ. 
Ɍɹɠɟɥɵɟ ɦɟɬɚɥɥɵ (ɪɬɭɬɶ, ɫɜɢɧɟɰ, ɤɚɞɦɢɣ, ɰɢɧɤ, ɦɟɞɶ, ɦɵɲɶɹɤ,) ɨɬɧɨɫɹɬɫɹ ɤ 

ɱɢɫɥɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢ ɜɟɫɶɦɚ ɬɨɤɫɢɱɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ɉɧɢ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɩɨɷɬɨɦɭ, 
ɧɟɫɦɨɬɪɹ 

ɧɚ ɨɱɢɫɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɫɨɞɟɪɠɚɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɜ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨɟ. Ȼɨɥɶɲɢɟ ɦɚɫɫɵ ɷɬɢɯ ɫɨ-
ɟɞɢɧɟɧɢɣ ɩɨɫɬɭɩɚɸɬ ɜ ɨɤɟɚɧ ɱɟɪɟɡ ɚɬɦɨɫɮɟɪɭ. Ⱦɥɹ ɦɨɪɫɤɢɯ ɛɢɨɰɟɧɨɡɨɜ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵ ɪɬɭɬɶ, ɫɜɢɧɟɰ ɢ ɤɚɞɦɢɣ. Ɋɬɭɬɶ ɩɟɪɟɧɨɫɢɬɫɹ ɜ ɨɤɟɚɧ ɫ ɦɚɬɟ-
ɪɢɤɨɜɵɦ ɫɬɨɤɨɦ ɢ ɱɟɪɟɡ ɚɬɦɨɫɮɟɪɭ. Ɉɤɨɥɨ ɩɨɥɨɜɢɧɵ ɝɨɞɨɜɨɝɨ ɩɪɨɦɵɲɥɟɧ-
ɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɬɨɝɨ ɦɟɬɚɥɥɚ ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ ɩɨɩɚɞɚɟɬ ɜ ɨɤɟɚɧ. Ɂɚ-
ɪɚɠɟɧɢɟ ɦɨɪɟɩɪɨɞɭɤɬɨɜ 

ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɢɜɨɞɢɥɨ ɤ ɪɬɭɬɧɨɦɭ ɨɬɪɚɜɥɟɧɢɸ ɩɪɢɛɪɟɠɧɨɝɨ ɧɚɫɟɥɟɧɢɹ. 
ɋɜɢɧɟɰ - ɬɢɩɢɱɧɵɣ ɪɚɫɫɟɹɧɧɵɣ ɷɥɟɦɟɧɬ, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜɨ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɚɯ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɜ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ, ɩɨɱɜɚɯ, ɩɪɢɪɨɞɧɵɯ ɜɨɞɚɯ, ɚɬɦɨɫɮɟɪɟ, 
ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɚɯ. ɇɚɤɨɧɟɰ, ɫɜɢɧɟɰ ɚɤɬɢɜɧɨ ɪɚɫɫɟɢɜɚɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɜ ɩɪɨɰɟɫɫɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. ɗɬɨ ɜɵɛɪɨɫɵ ɫ 

ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɢ ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ, ɫ ɞɵɦɨɦ ɢ ɩɵɥɶɸ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɫ ɜɵɯɥɨɩɧɵɦɢ ɝɚɡɚɦɢ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. Ɇɢ-
ɝɪɚɰɢɨɧɧɵɣ ɩɨɬɨɤ 

ɫɜɢɧɰɚ ɫ ɤɨɧɬɢɧɟɧɬɚ ɜ ɨɤɟɚɧ ɢɞɟɬ ɧɟ ɬɨɥɶɤɨ ɫ ɪɟɱɧɵɦɢ ɫɬɨɤɚɦɢ, ɧɨ ɢ ɱɟɪɟɡ 

ɚɬɦɨɫɮɟɪɭ. 
 

2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚ-
ɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɧɚ ɨɛɴɟɤɬɚɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ: 
ɲɭɦ, ɜɢɛɪɚɰɢɹ; ɪɚɞɢɨɚɤɬɢɜɧɨɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɹ; ɬɟɩɥɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ. 
Ɋɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 



Ɋɚɞɢɚɰɢɹ ɩɨ ɫɚɦɨɣ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɜɪɟɞɧɚ ɞɥɹ ɠɢɡɧɢ. Ɇɚɥɵɟ ɞɨɡɵ ɨɛɥɭɱɟɧɢɹ 
ɦɨɝɭɬ “ɡɚɩɭɫɬɢɬɶ” ɧɟ ɞɨ ɤɨɧɰɚ ɟɳɟ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɰɟɩɶ ɫɨɛɵɬɢɣ, ɩɪɢɜɨɞɹ-
ɳɭɸ ɤ ɪɚɤɭ ɢɥɢ ɤ ɝɟɧɟɬɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ. ɉɪɢ ɛɨɥɶɲɢɯ ɞɨɡɚɯ ɪɚɞɢɚɰɢɹ 
ɦɨɠɟɬ ɪɚɡɪɭɲɚɬɶ ɤɥɟɬɤɢ, ɩɨɜɪɟɠɞɚɬɶ ɬɤɚɧɢ ɨɪɝɚɧɨɜ ɢ ɹɜɢɬɶɫɹ ɩɪɢɱɢɧɨɣ ɫɤɨ-
ɪɨɣ ɝɢɛɟɥɢ ɨɪɝɚɧɢɡɦɚ. 
Ʌɸɛɨɣ ɜɢɞ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ ɜɵɡɵɜɚɟɬ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɨɪɝɚɧɢɡɦɟ ɤɚɤ ɩɪɢ ɜɧɟɲɧɟɦ (ɢɫɬɨɱɧɢɤ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɨɪɝɚɧɢɡɦɚ), ɬɚɤ ɢ 

ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɨɛɥɭɱɟɧɢɢ (ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɬ.ɟ. ɱɚɫɬɢɰɵ, ɩɨɩɚɞɚɸɬ 

ɜɧɭɬɪɶ ɨɪɝɚɧɢɡɦɚ ɫ ɩɢɳɟɣ, ɱɟɪɟɡ ɨɪɝɚɧɵ ɞɵɯɚɧɢɹ). 
ɉɪɢ ɞɨɡɟ ɞɨ 0,25 Ƚɪ ɜɢɞɢɦɵɯ ɧɚɪɭɲɟɧɢɣ ɧɟɬ, ɧɨ ɭɠɟ ɩɪɢ 4 – 5 Ƚɪ ɫɦɟɪɬɟɥɶ-
ɧɵɟ ɫɥɭɱɚɢ ɫɨɫɬɚɜɥɹɸɬ 50% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɨɫɬɪɚɞɚɜɲɢɯ, ɚ ɩɪɢ 6 Ƚɪ ɢ ɛɨ-
ɥɟɟ - 100% ɩɨɫɬɪɚɞɚɜɲɢɯ. (Ɂɞɟɫɶ: Ƚɪ – ɝɪɟɣ). 
Ɉɫɧɨɜɧɨɣ ɦɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɫɜɹɡɚɧ ɫ ɩɪɨɰɟɫɫɚɦɢ ɢɨɧɢɡɚɰɢɢ ɚɬɨɦɨɜ ɢ 

ɦɨɥɟɤɭɥ ɠɢɜɨɣ ɦɚɬɟɪɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɦɨɥɟɤɭɥ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 

ɤɥɟɬɤɚɯ. Ɉɧɢ-ɬɨ ɤɚɤ ɪɚɡ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ. 
ȼɵɡɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɛɪɚɬɢɦɵɦɢ ɢɥɢ ɧɟɨɛɪɚɬɢɦɵɦɢ ɢ 

ɩɪɨɬɟɤɚɬɶ ɜ ɯɪɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ ɥɭɱɟɜɨɣ ɛɨɥɟɡɧɢ. 
Ɍɚɤ, ɜ ɪɚɣɨɧɚɯ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɜ ɪɟɡɭɥɶɬɚɬɟ 

Ɍɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɟɦɪɜ ɢ ɩɪɢɛɪɟɠɧɵɯ ɦɨɪɫɤɢɯ ɚɤɜɚɬɨ-
ɪɢɣ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɛɪɨɫɚ ɧɚɝɪɟɬɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 

ɢ ɧɟɤɨɬɨɪɵɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. ɋɛɪɨɫ ɧɚɝɪɟɬɵɯ ɜɨɞ ɜɨ 
ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɜɨɞɨɟɦɚɯ ɧɚ 
6-8 ɝɪɚɞɭɫɨɜ ɐɟɥɶɫɢɹ. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɤɢɫɥɨɪɨɞɚ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɩɨɬɪɟɛɥɟɧɢɟ 
ɟɝɨ ɜɨɡɪɚɫɬɚɟɬ, ɩɨɫɤɨɥɶɤɭ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɢɥɢɜɚɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ 
ɚɷɪɨɛɧɵɯ ɛɚɤɬɟɪɢɣ, ɪɚɡɥɚɝɚɸɳɢɯ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ.  
 

3.ȼɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ. ɂɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɧɚ 
ɨɛɴɟɤɬɚɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɇɨɪɦɢɪɨɜɚɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ɜɨɞɨɟɦɚɯ. 
ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɩɪɟɫɧɨɣ ɜɨɞɵ. 
ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɟɥɹɬɫɹ ɧɚ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ. 
Ɉɛɴɟɦ ɢ ɫɨɫɬɚɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɩɪɟɞɩɪɢɹɬɢɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɟɞɩɪɢɹɬɢɹ  

Ɋɚɫɯɨɞ 
ɫɬɨɤɨɜ, 
ɦ3/ɫɭɬ  

ɂɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨ-
ɤɨɜ  

Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟ-
ɫɬɜɚ  

t, 

°ɋ  ɪɇ 

ȼɚɝɨɧɧɨɟ ɞɟɩɨ 
    ȼɚɝɨɧɨ-

ɪɟɦɨɧɬɧɵɣ ɡɚ-
ɜɨɞ  

50–500 

  100–
1000  

Ɇɵɬɶɟ ɫɦɨɬɪɨɜɵɯ ɤɚ-
ɧɚɜ   Ɇɨɟɱɧɵɟ ɦɚɲɢ-
ɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ ɨɛ-
ɦɵɜɤɢ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ, ɪɚɦ ɬɟɥɟɠɟɤ, 

ȼɡɜɟɲɟɧɧɵɟ ɦɢɧɟ-
ɪɚɥɶɧɵɟ ɢ ɨɪɝɚɧɢɱɟ-
ɫɤɢɟ ɜɟɳɟɫɬɜɚ (ɩɟɫɨɤ, 
ɧɚɝɚɪ, ɦɟɬɚɥɥɵ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɠɢɪɵ) 

10–
12   

7–
9    



ɞɟɬɚɥɟɣ Ɇɨɟɱɧɵɟ ɜɚɧ-
ɧɵ ɞɥɹ ɨɛɦɵɜɤɢ ɤɨ-
ɥɟɫɧɵɯ ɩɚɪ, ɞɟɬɚɥɟɣ 
ɚɜɬɨɫɰɟɩɤɢ, ɚɜɬɨɬɨɪ-
ɦɨɡɨɜ, ɩɪɨɦɵɜɤɢ ɨɬɨ-
ɩɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜɚ-
ɝɨɧɨɜ Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ 
ɜɚɧɧɵ   ɉɪɨɦɵɜɤɚ ɚɤ-
ɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

Ɇɢɧɟɪɚɥɶɧɵɟ ɪɚɫɬɜɨ-
ɪɢɦɵɟ ɜɟɳɟɫɬɜɚ (ɳɟ-
ɥɨɱɢ, ɤɢɫɥɨɬɵ, ɫɨɥɢ 
ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ) 
Ɉɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨ-
ɪɢɦɵɟ ɜɟɳɟɫɬɜɚ 
(ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɚɦɢ-
ɧɵ, ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ) 
ɋɨɥɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥ-
ɥɨɜ, ɤɢɫɥɨɬɵ Ʉɢɫɥɨɬɵ, 
ɳɟɥɨɱɢ, ɫɨɥɢ ɬɹɠɟɥɵɯ 
ɦɟɬɚɥɥɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɟɞ-
ɩɪɢɹɬɢɹ  

Ɋɚɫɯɨɞ 
ɫɬɨɤɨɜ, 
ɦ3/ɫɭɬ  

ɂɫɬɨɱɧɢɤɢ ɨɛɪɚ-
ɡɨɜɚɧɢɹ ɡɚɝɪɹɡ-
ɧɟɧɧɵɯ ɫɬɨɤɨɜ  

Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟ-
ɳɟɫɬɜɚ  

t, 

°ɋ  ɪɇ  

Ʌɨɤɨɦɨɬɢɜɧɨɟ ɞɟɩɨ  100–
1000  

Ɇɨɟɱɧɵɟ ɜɚɧɧɵ 
ɞɥɹ ɨɛɦɵɜɤɢ ɤɨ-
ɥɟɫɧɵɯ ɩɚɪ, ɞɟ-
ɬɚɥɟɣ ɞɜɢɝɚɬɟɥɹ  

ȼɡɜɟɲɟɧɧɵɟ ɦɢɧɟ-
ɪɚɥɶɧɵɟ ɢ ɨɪɝɚɧɢ-
ɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, 
ɳɟɥɨɱɢ, ɉȺȼ  

10–
12  

7–9  

Ʌɨɤɨɦɨɬɢɜɨɪɟɦɨɧɬɧɵɣ 
ɡɚɜɨɞ  

300–
2000  

Ɇɨɟɱɧɵɟ ɦɚɲɢ-
ɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ 
ɢ ɜɧɭɬɪɟɧɧɟɣ 
ɨɛɦɵɜɤɢ ɩɨ-
ɞɜɢɠɧɨɝɨ ɫɨɫɬɚ-
ɜɚ   Ɇɵɬɶɟ ɫɦɨɬ-
ɪɨɜɵɯ ɤɚɧɚɜ ɩɨ-
ɫɥɟ ɨɤɪɚɫɨɱɧɵɯ 
ɪɚɛɨɬ ɢ ɭɛɨɪɤɢ 
ɰɟɯɚ ɉɪɨɦɵɜɤɚ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ  

ȼɡɜɟɲɟɧɧɵɟ ɦɢɧɟ-
ɪɚɥɶɧɵɟ ɢ ɨɪɝɚɧɢ-
ɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, 
ɉȺȼ, ɤɢɫɥɨɬɵ, 
ɳɟɥɨɱɢ, ɨɪɝɚɧɢɱɟ-
ɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ 
Ɉɪɝɚɧɢɱɟɫɤɢɟ ɜɟ-
ɳɟɫɬɜɚ, ɜɡɜɟɲɟɧ-
ɧɵɟ ɜɟɳɟɫɬɜɚ   
Ʉɢɫɥɨɬɵ, ɳɟɥɨɱɢ, 
ɫɨɥɢ ɬɹɠɟɥɵɯ ɦɟ-
ɬɚɥɥɨɜ  

          

ɉɪɨɦɵɜɨɱɧɨ-

ɩɪɨɩɚɪɨɱɧɚɹ ɫɬɚɧɰɢɹ  
500–
1000  

Ɇɨɟɱɧɵɟ ɦɚɲɢ-
ɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ 
ɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɪɨɦɵɜɤɢ ɰɢ-
ɫɬɟɪɧ.  

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟ-
ɫɬɜɚ (ɧɚɝɚɪ, ɩɟɫɨɤ, 
ɫɨɟɞɢɧɟɧɢɹ ɠɟɥɟ-
ɡɚ); ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ (ɩɪɟ-
ɞɟɥɶɧɵɟ, ɧɟɩɪɟ-
ɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨ-
ɪɨɞɵ, ɮɟɧɨɥɵ, ɬɟɬ-
ɪɚɷɬɢɥɫɜɢɧɟɰ ɢ ɬ.ɞ. 
ȼɫɟɝɨ 120 ɧɚɢɦɟ-
ɧɨɜɚɧɢɣ); ɳɟɥɨɱɢ  

40–
60  

9–
13  

ɒɩɚɥɨɩɪɨɩɢɬɨɱɧɵɣ 100– ɋɦɵɜ ɩɨɫɥɟ ȼɡɜɟɲɟɧɧɵɟ ɦɢɧɟ- 40– 6,5–



ɡɚɜɨɞ  200  ɭɛɨɪɤɢ ɰɟɯɚ ɢ 
ɩɪɨɰɟɫɫɚ ɩɪɨ-
ɩɢɬɤɢ  

ɪɚɥɶɧɵɟ ɢ ɨɪɝɚɧɢ-
ɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, 
ɮɟɧɨɥɵ  

50  7,5  

ɓɟɛɟɧɨɱɧɵɣ ɡɚɜɨɞ  
100–
250  

Ɇɨɟɱɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨ-
ɦɵɜɤɢ ɳɟɛɧɹ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ  

Ɇɢɧɟɪɚɥɶɧɵɟ ɜɟ-
ɳɟɫɬɜɚ (ɜɡɜɟɲɟɧ-
ɧɵɟ ɢ ɪɚɫɬɜɨɪɢ-
ɦɵɟ)  

7–
10  

»7  

 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1.  Ʉɚɤɨɜɚ ɫɬɪɭɤɬɭɪɚ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ? 

2. Ʉɚɤɢɟ ɫɜɟɞɟɧɢɹ ɫɨɞɟɪɠɚɬ ɮɨɪɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ? 

 

Сɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɜɨɞɵ ɩɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, 
ɪɢɫɭɧɨɤ, ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
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Ɍɟɦɚ: Ɋɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɐɟɥɶ ɪɚɛɨɬɵ: ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɪɢɧɰɢɩɚɦɢ ɪɚɛɨɬɵ ɦɚɥɨɨɬɯɨɞɧɵɯ, ɨɬ-
ɯɨɞɧɵɯ ɢɥɢ ɛɟɡɨɬɯɨɞɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɫɫɱɢɬɚɬɶ ɨɬɯɨɞɵ  

 

Пɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

1. ɨɩɪɟɞɟɥɢɬɶ ɜɢɞɵ ɨɬɯɨɞɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
2. ɩɪɢɜɟɫɬɢ ɩɪɢɦɟɪ ɦɟɬɨɞɨɜ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ; 
3. Ɋɚɫɫɱɢɬɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ. 

 ȼɚɪɢɚɧɬɵ 

1 2 3 4 5 6 7 8 9 10 

ɒɬɚɬ ɫɨɬɪɭɞɧɢ-
ɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, 
N, ɱɟɥ. 

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 

ɉɥɨɳɚɞɶ ɫɤɥɚ-
ɞɚ,S,ɦ2

 

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 

Ɉɬɯɨɞɵ ɫɨ ɫɤɥɚɞ-
ɫɤɨɣ ɩɥɨɳɚɞɢ ɡɚ 
ɝɨɞ, n2, ɦ3/1000 ɦ2

 

5,5 5,5 6 6,5 7 7,5 8 8,5 

  

Пɪɢɦɟɪɵ ɪɟɲɟɧɢɹ: 

Вɚɪɢɚɧɬ 1 

ɋɨɝɥɚɫɧɨ «ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ» ɧɨɪɦɚ ɧɚɤɨɩɥɟɧɢɹ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬ-
ɯɨɞɨɜ ɧɚ 1 ɪɚɛɨɬɚɸɳɟɝɨ n = 0,22 ɦ3/ɝɨɞ. ɉɥɨɬɧɨɫɬɶ ɌȻɈ =0,18 ɬ/ɦ3. ȼ ɦɚɫ-
ɫɨɜɨɦ ɜɵɪɚɠɟɧɢɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɢɬ: 

 

ɬ/ɝɨɞ 

 

Ɇɭɫɨɪ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɭɛɨɪɤɟ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

, ɬ/ɝɨɞ, 
 

ɝɞɟ S – ɭɛɢɪɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2
; 

n – ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɦɟɬɚ ɫ 1 ɦ2
 ɩɥɨɳɚɞɢ, ɫɨɫɬɚɜɥɹɟɬ 10 ɤɝ ɜ ɝɨɞ. 

 



Ɇ ɭ = 1000 * 10 * 0,01 = 1000 ɬ/ɝɨɞ 

 

ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɪɟɞɩɪɢɹ-
ɬɢɹ ɨ ɫɪɟɞɧɟɝɨɞɨɜɨɦ ɪɚɫɯɨɞɟ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ VП ɦ3, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɢɡɞɟɥɢɣ. Ⱦɨɥɹ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ ɨɬ ɨɛɴɟɦɚ ɫɵɪɶɹ 
d = 0,15. ɉɥɨɬɧɨɫɬɶ ɨɬɯɨɞɚ =0,5 ɬ/ɦ3. Ɇɚɫɫɚ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɢɬ 

, ɬ/ɝɨɞ. 
Ɇ =  5,5 * 0, 15 * 0.5 = 0,4125 ɬ/ɝɨɞ 

 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹɦ ɨɩɚɫɧɵɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɬɨɤɫɢɱɧɵɟ 

ɨɬɯɨɞɵ. 
2. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ.  
 

Сɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɜɨɞɵ ɩɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, 
ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
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Ɍɟɦɚ: Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɚ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɨɤɨɦɨɬɢɜɧɨ-
ɝɨ ɞɟɩɨ 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɢɬɶ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ 
ɩɟɪɟɞɜɢɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢ ɥɨɤɨɦɨɬɢɜɧɵɦ ɞɟɩɨ, ɜɵɩɨɥɧɢɬɶ ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɪɟ-
ɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɪɚɫɱɟɬ ɩɥɚɬɟɠɟɣ.  

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

1. ɨɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɬɢɜɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɩɟɪɟ-
ɞɜɢɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ; 

2. ɨɩɪɟɞɟɥɢɬɶ ɩɥɚɧɢɪɭɟɦɵɟ ɩɥɚɬɟɠɢ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ; 

3. ɨɩɪɟɞɟɥɢɬɶ ɝɨɞɨɜɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɩɥɚɬɟɠɢ; 

4. ɩɪɢɜɟɫɬɢ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɥɚɬɟɠɟɣ ɡɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ; 

5. ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɪɚɡɦɟɪɚɯ ɩɥɚɬɟɠɟɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɨɬ ɥɨ-
ɤɨɦɨɬɢɜɧɨɝɨ ɞɟɩɨ. 

  

ɉɨɤɚɡɚɬɟɥɶ  Ɂɧɚɱɟɧɢɹ ɩɨ-
ɤɚɡɚɬɟɥɟɣ  

ɂɫɬɨɱɧɢɤ ɜɵɛɪɨɫɚ, ɇ, ɦ  14,0  

ɂɫɬɨɱɧɢɤ ɜɵɛɪɨɫɚ, D, ɦ  0,4  

Ɍɨɩɥɢɜɨ  ɍɝɨɥɶ ɉɟ-
ɱɨɪɫɤɨɝɨ ɛɚɫɫɟɣɧɚ  

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɝɨɪɧɚ ɜ ɝɨɞ, Ц, ɬ/ɝ  14,500  

ȼɪɟɦɹ ɪɚɛɨɬɵ ɝɨɪɧɚ ɜ ɞɟɧɶ, Э, ɱɚɫ  10  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɵ ɝɨɪɧɚ ɜ ɝɨɞ, Ч, ɞɟɧɶ  360  

qɬ – ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ, %      31  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ, %, ηɡ  0  

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, R, %  

1  

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, Qɱ
i,ɆȾɠ/ɤɝ   17,54  

ɉɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ, q1, %  

7  

ɉɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ 
ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, q2, %  

2  

Ʉɨɥɢɱɟɫɬɜɨ ɚɡɨɬɨɜ ɨɤɫɢɞɨɜ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, Р3, ɤɝ/ɬ  

2,17  

ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, Sr
, % 3,2  

Ⱦɨɥɹ ɞɢɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ 0,1  



ɤɨɬɥɟ, η 
SO2, %  

Ⱦɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨ-
ɭɥɨɜɢɬɟɥɟ ɩɨɩɭɬɧɨ ɫ ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ, 
η˝

SO2, %  

0 (ɡɨɥɨɭɥɨ-
ɜɢɬɟɥɶ ɨɬɫɭɬɫɬɜɭ-
ɟɬ)  

Пɪɢɦɟɪ ɪɟɲɟɧɢɹ: 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
Mɬ = qɬ*Ц*М*(1- ηɡ/100), ɬ/ɝ, 

ɝɞɟ qɬ – ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ, % 

m – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚ ɝɨɞ, ɬ/ɝ 

c – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫ = 0,0023 

ηɡ – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ, %Mɬ = 31*14,5* 0,0023*(1- 0/100) = 

1,033826 ɬ/ɝ Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Gɬ = 
Ɇɬ*106/(Э *Ч*3600), ɝ/ɫ (5)ɝɞɟ Ч – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɝɨɪɧɚ ɜ ɝɨɞ; 
t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɨɪɧɚ ɜ ɞɟɧɶ, ɜ ɱɚɫGɬ = 1,033826*106/(10 *360*3600) = 

0,079771 ɝ/ɫ Ɉɤɫɢɞɵ ɭɝɥɟɪɨɞɚ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɇɫɨ = ɋɫɨ *Ц *(1-q1/100)* 10-3, ɬ/ɝ (6)ɝɞɟ Ц – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚ ɝɨɞ, ɬ/ɝ 

q1– ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ  
ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ,% 

ɋɫɨ – ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɤɝ/ɬɋɫɨ = q2 * R * QɱТ , 
ɤɝ/ɬ, 
 ɝɞɟ q1 – ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ  
ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, % 

R – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ  
ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, %  
QɱТ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ 

 ɋɫɨ = 2 *1 * 17,54 = 35,08 ɤɝ/ɬ.  
Ɇɫɨ = 35,08 *14,5 *(1-7/100)* 10-3 = 0,473054 ɬ/ɝ.  
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

GМШ = MМШ*106/(Э*Ч*3600), ɝ/ɫ 

 GМШ = 0,4731*106/(10*360*3600) = 0,036501 ɝ/ɫ  
Ɉɤɫɢɞɵ ɚɡɨɬɚ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

MNO2 = g3 * m * 10-3, ɬ/ɝ, 
ɝɞɟ Р3 – ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɨɜ ɨɤɫɢɞɨɜ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ  



ɬɨɩɥɢɜɚ, ɤɝ/ɬ 

m – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚ ɝɨɞ, ɬ/ɝ  
MNO2 = 2,17 * 14,5 * 10-3 = 0,031465 ɬ/ɝ  
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
GNO2 = MNO2 * 106/(Э * Ч * 3600), ɝ/ɫ 

GNO2 = 0,0315 * 106/(10 * 360 * 3600) = 0,002428 ɝ/ɫ  
ɋ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɷɬɢɯ ɨɤɫɢɞɨɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɫɭɦɦɚɪɧɵɟ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ (ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɢɹ ɜ ɦɨɥɟɤɭ-
ɥɹɪɧɨɣ ɦɚɫɫɟ ɷɬɢɯ ɜɟɳɟɫɬɜ). 

MNO2 = 0,8* MNOɯ , ɬ/ɝ 

MNO2ɪɚɡ = 0,8* MNOɯ , ɝ/ɫ 

 MNO2 = 0,8* 0,0315 = 0,025172 ɬ/ɝ MNO2ɪɚɡ = 0,8* 0,0024 = 0,001942 

ɝ/ɫMNO2 = 0,13 * MNOɯ , ɬ/ɝ 

MNO2ɪɚɡ = 0,13 * MNOɯ , ɝ/ɫ 

 MNO2 = 0,13* 0,0315 = 0,004090 ɬ/ɝ MNO2ɪɚɡ = 0,13* 0,0024 = 0,000316 ɝ/ɫ 
Ⱦɢɨɤɫɢɞ ɫɟɪɵ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

MSO2 = 0.02*m*Sr * (1 – η so2)* (1 – η˝sШ2), ɬ/ɝ, 

 ɝɞɟ Sr – ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ, % 

η so2 – ɞɨɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ, ɫɜɹɡɚɧɧɨɝɨ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɬɨɩɥɢɜɚ 

η˝sШ2 – ɞɨɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɨɝɨ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ  
MSO2 = 0.02*14,5*3,2 * (1 – 0,1)* (1 – 0) = 0,835200 ɬ/ɝ  
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:GSO2 = MSO2 * 

106/(Э * Ч * 3600), ɝ/ɫ 

GNO2 = 0.8352 * 106/(10 * 360 * 3600) = 0.064444 ɝ/ɫ 

 

Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1. ɑɬɨ ɬɚɤɨɟ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɭɳɟɪɛ? 

2. Ɉɰɟɧɢɬɟ ɭɳɟɪɛ ɨɬ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɞɟɩɨ ɢ ɫɪɚɜɧɢɬɟ ɟɝɨ ɫ ɜɟɥɢɱɢɧɨɣ ɭɳɟɪɛɚ ɧɚ 
ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

 

Сɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɜɨɞɵ ɩɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ, 

ɪɢɫɭɧɨɤ, ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

 


