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Ⱥɧɧɨɬɚɰɢɹ 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ əɤɭɩɨɜ Ⱥ.ɂ. ɧɚ ɬɟɦɭ 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ 

ɡɚɩɢɫɤɭ ɧɚ           ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɭɸ  3  ɬɚɛɥɢɰɵ,  

 12  ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ  12  ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ   5    ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ  ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ 

ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɡɨɪ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ 

ɢ ɩɨɥɭɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ ɢ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɜɪɟɦɟɧɧɵɯ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ ɢ ɩɨɥɭɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ, 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɰɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ.  

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ ɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ, ɪɚɡɪɚɛɨɬɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɤɨɧɫɬɪɭɤɰɢɢ. 



 5 

Abstract 

For the final qualifying work Yakupov A. I. on the topic "Improving the 

technology of production of smoked products with the development of a thermal 

smoke chamber". 

The final qualifying work contains an explanatory note on typewritten sheets, 

including 3 tables, 

12 of the drawings. The bibliographic list contains 12 titles. The graphic part 

of the project is made on 5 sheets of A1 format. 

The explanatory note consists of an introduction, three sections, a conclusion, 

and a list of references. 

The first section provides an overview of production technologies for smoked 

and semi-smoked products and an overview of existing designs of modern feeders. 

The second section describes the technological schemes for the production of 

smoked and semi-smoked products, the proposed technology, product 

requirements, and technological calculations. 

In the third section, a description of the thermal smoke chamber design being 

developed and its design calculations are presented, an instruction on labor 

protection is developed, and a technical and economic calculation of the design is 

made.
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ȼɜɟɞɟɧɢɟ 

Ɇɹɫɧɵɟ ɩɪɨɞɭɤɬɵ ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɨɥɸ ɜ ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ 

ɱɟɥɨɜɟɤɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɹɫɚ ɜ ɝɨɞ ɞɨɥɠɧɨ 

ɫɨɫɬɚɜɥɹɬɶ 78 ɤɝ. ɋɬɟɩɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɹɫɧɨɝɨ ɫɵɪɶɹ ɭ ɧɚɫ ɜ ɫɬɪɚɧɟ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ. ȼɟɥɢɤɢ ɩɨɬɟɪɢ ɦɹɫɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɞɨɫɬɚɜɤɢ, 

ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɚ 

ɨɤɚɡɵɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɫɵɪɶɹ ɜ ɩɟɪɟɪɚɛɨɬɤɟ. Ɂɚɞɟɪɠɤɚ 

ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɬɟɪɟ ɩɢɬɚɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɞɭɤɬɚ ɢ ɩɨɪɱɟ. 

ɒɢɪɨɤɢɣ ɪɚɡɛɪɨɫ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɦɹɫɧɨɝɨ ɫɵɪɶɹ, ɠɟɫɬɤɢɟ ɫɚɧɢɬɚɪɧɨ – 

ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɵ ɬɪɟɛɭɸɬ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɚɩɩɚɪɚɬɨɜ ɢ ɜɵɫɨɤɢɣ ɤɭɥɶɬɭɪɧɵɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɦɹɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫɜɵɲɟ 90% ɫɨɫɬɚɜɥɹɟɬ ɫɵɪɶɟ, 

ɩɨɷɬɨɦɭ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɹ ɫɵɪɶɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ 

ɛɟɡɨɬɯɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɩɩɚɪɚɬɭɪɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

Ɋɚɛɨɬɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɬɟɦɭ ɤɨɧɫɟɪɜɚɰɢɢ ɦɹɫɧɵɯ ɩɪɨɞɭɤɬɨɜ.  

Ʉɨɩɱɟɧɢɟ ɤɚɤ ɨɞɧɨ ɢɡ ɜɢɞɨɜ ɤɨɧɫɟɪɜɚɰɢɢ. ɋɵɪɚɹ ɤɨɥɛɚɫɧɚɹ ɦɚɫɫɚ ɹɜɥɹɟɬɫɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ, ɤɨɬɨɪɵɣ ɬɨɥɶɤɨ ɩɭɬɟɦ 

ɩɨɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɟ ɤɚɤ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ, 

ɤɨɩɱɟɧɢɟ ɢɥɢ ɧɚɝɪɟɜɚɧɢɟ, ɩɨɥɭɱɚɬ ɫɜɨɣɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. ɑɚɫɬɨ ɞɚɠɟ 

ɥɢɲɶ ɫɨɱɟɬɚɧɢɟ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɚɟɬ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ 

ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ. ɋɨ ɫɬɨɪɨɧɵ ɩɨɬɪɟɛɥɟɧɢɹ ɫɚɦɵɦ ɜɵɫɲɢɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ 

ɩɢɳɟɜɵɦ ɩɪɨɞɭɤɬɚɦ ɹɜɥɹɸɬɫɹ ɢɯ ɛɟɡɜɪɟɞɧɨɫɬɶ ɞɥɹ ɡɞɨɪɨɜɶɹ. ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ 

ɞɨɥɠɧɨ ɫɬɨɹɬɶ ɞɚɠɟ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ. 

Ʉ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɠɢɜɨɬɧɵɯ ɛɟɥɤɨɜ ɜ ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ ɨɬɧɨɫɹɬɫɹ: 

- ɩɪɟɜɪɚɳɟɧɢɟ ɫɦɟɫɟɣ ɢɫɯɨɞɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɫɴɟɞɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

- ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɫɦɟɫɟɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 

ɞɚɥɶɧɟɣɲɟɝɨ ɯɪɚɧɟɧɢɹ. 
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Ƚɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɩɨɪɱɢ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ. Ⱦɥɹ ɢɯ ɭɧɢɱɬɨɠɟɧɢɹ ɢɥɢ, ɩɨ ɦɟɧɶɲɟ ɦɟɪɟ, ɩɪɟɩɹɬɫɬɜɢɹ ɢɯ 

ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɦɧɨɠɟɧɢɸ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɤɚɤ: 

- ɤɨɩɱɟɧɢɟ – ɷɬɨ ɨɛɪɚɛɨɬɤɚ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɜɟɳɟɫɬɜɚɦɢ, 

ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɦɧɨɠɟɧɢɸ ɆɈ.  

- ɫɭɲɤɚ – ɷɬɨ ɨɬɛɨɪ ɜɥɚɝɢ ɢɡ ɩɪɨɞɭɤɬɚ. ɇɚɪɹɞɭ ɫ ɫɭɲɤɨɣ ɢ ɩɨɫɨɥɤɨɣ, 

ɤɨɩɱɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨ ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɫɬɚɪɟɣɲɢɦ ɫɩɨɫɨɛɚɦ ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɹ 

ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ȼɥɚɝɨɞɚɪɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ 

ɜ ɰɟɥɨɦ, ɤɨɧɫɟɪɜɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɩɪɢ ɤɨɩɱɟɧɢɢ ɭɠɟ ɧɟ ɜɵɯɨɞɢɬ ɨɛɹɡɚɬɟɥɶɧɨ 

ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ. ȼɫɟ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɸɬ ɞɪɭɝɢɟ, ɩɨɛɨɱɧɵɟ 

ɷɮɮɟɤɬɵ, ɬɚɤɢɟ ɤɚɤ ɚɪɨɦɚɬɢɡɚɰɢɹ, ɩɪɢɞɚɧɢɟ ɰɜɟɬɚ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɜɬɨɪɢɱɧɨɣ 

ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɩɨɞ ɤɨɥɛɚɫɧɨɣ ɨɛɨɥɨɱɤɨɣ. 

Ɍɚɤ ɤɚɤ ɤ ɤɨɩɱɟɧɢɸ ɦɧɨɝɢɯ ɩɪɨɞɭɤɬɨɜ ɩɨɞɤɥɸɱɚɸɬ ɨɞɢɧ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢɥɢ ɧɚɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɷɬɨ ɩɪɢɜɟɥɨ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɪɚɡɪɚɛɨɬɤɟ ɭɫɬɚɧɨɜɨɤ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɥɢɫɶ ɛɵ 

ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɲɚɝɢ ɛɟɡ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬ ɦɟɠɞɭ 

ɨɬɞɟɥɶɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɮɚɡɚɦɢ, ɬɪɟɛɭɸɳɢɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ. 
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1 Ʌɢɬɟɪɚɬɭɪɧɨ – ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ  

1.1 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ ɫɭщɟɫɬɜɭɸщɢɯ ɬɟɯɧɨɥɨɝɢɣ ɤɨɩɱɟɧɢɹ 

ɂɡ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɪɚɡɧɵɯ ɫɩɨɫɨɛɨɜ ɤɨɩɱɟɧɢɹ 

ɦɹɫɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɜɵɪɚɛɨɬɤɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɧɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ  ɤɨɩɱɟɧɢɹ 

ɦɹɫɨɩɪɨɞɭɤɬɨɜ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ 

ɞɪɟɜɟɫɢɧɵ, ɤɨɩɱɟɧɢɹ ɦɹɫɨɩɪɨɞɭɤɬɨɜ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɞɵɦɨɜɨɟ, ɛɟɡɞɵɦɧɨɟ ɢ 

ɫɦɟɲɚɧɧɨɟ. Ⱦɵɦɨɜɨɟ ɢɥɢ ɨɛɵɱɧɨɟ ɤɨɩɱɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɵɦɨɦ, 

ɨɛɪɚɡɭɸɳɢɦɫɹ ɩɪɢ ɧɟɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ ɞɪɟɜɟɫɢɧɵ.  

 Ȼɟɡɞɵɦɧɨɟ ɢɥɢ ɦɨɤɪɨɟ ɤɨɩɱɟɧɢɟ – ɷɬɨ ɤɨɩɱɟɧɢɟ ɤɨɩɬɢɥɶɧɵɦɢ 

ɩɪɟɩɚɪɚɬɚɦɢ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɤɫɬɪɚɤɬɵ ɩɪɨɞɭɤɬɨɜ ɬɟɪɦɢɱɟɫɤɨɝɨ  

ɪɚɡɥɨɠɟɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɩɨɞɜɟɪɝɧɭɬɵɟ ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ. ɋɦɟɲɚɧɧɨɟ 

ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ  ɤɨɩɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɞɵɦɨɜɨɝɨ ɢ 

ɦɨɤɪɨɝɨ  ɤɨɩɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɦɹɫɨɩɪɨɞɭɤɬɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɨɛɪɚɛɨɬɚɧɧɭɸ ɤɨɩɬɢɥɶɧɵɦ  ɩɪɟɩɚɪɚɬɨɦ,  ɞɨɤɚɩɱɢɜɚɸɬ ɞɪɟɜɟɫɧɵɦ ɞɵɦɨɦ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɢɱɚɸɬ ɤɨɩɱɟɧɢɟ ɯɨɥɨɞɧɨɟ, ɝɨɪɹɱɟɟ ɢ 

ɩɨɥɭɝɨɪɹɱɟɟ. 

ɏɨɥɨɞɧɨɟ ɤɨɩɱɟɧɢɟ  ɜɟɞɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɜɵɲɟ 40 ɝɪɚɞɭɫɨɜ, 

ɝɨɪɹɱɟɟ ɤɨɩɱɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 80
0ɋ ɞɨ 1800ɋ 

ɝɪɚɞɭɫɨɜ, ɚ ɩɨɥɭɝɨɪɹɱɟɟ - 50-80
0ɋ ɝɪɚɞɭɫɨɜ. 

ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ  ɛɟɡɞɵɦɧɨɟ ɤɨɩɱɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɤɨɧɫɟɪɜɚɧɬɨɜ. ɇɨ ɜ ɬɨɠɟ ɜɪɟɦɹ ɦɵ ɜɜɨɞɢɦ ɜ 

ɞɚɧɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɭɸ ɫɯɟɦɭ (ɪɢɫɭɧɨɤ 1.1) ɟɳɟ ɨɞɧɭ ɝɪɭɩɩɭ 

ɜɡɚɢɦɨɫɜɹɡɢ - ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɳɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɮɚɡɚɦɢ ɩɟɪɟɪɚɛɨɬɤɢ 

(ɫɨɥɟɧɢɟ ɩɪɨɞɭɤɬɚ ɢ ɜɜɨɞ  ɫɩɟɰɢɟɣ  ɢ ɚɪɨɦɚɬɢɡɚɬɨɪɨɜ ɢ ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɬɚ), ɚ 

ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɩɱɟɧɢɹ ɞɵɦɚ –ɜɨɞɹɧɵɦ ɚɷɪɨɡɨɥɟɦ, ɜ ɨɫɧɨɜɧɨɦ 

ɡɚɜɢɫɹɳɢɦ ɨɬ ɜɢɞɨɜ ɩɪɢɦɟɧɹɟɦɨɝɨ  ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 1.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɩɨɫɨɛɨɜ ɤɨɩɱɟɧɢɹ. 

 

ɇɚɞɨ ɨɬɦɟɬɢɬɶ ɢɡ ɞɨɫɬɭɩɧɨɣ ɧɚɦ ɥɢɬɟɪɚɬɭɪɵ ɧɟɢɡɜɟɫɬɧɨ ɤɨɧɤɪɟɬɧɵɟ 

ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɢ ɢɡɭɱɟɧɢɹ  ɭɫɬɪɨɣɫɬɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɫɩɨɫɨɛ ɤɨɩɱɟɧɢɹ ɬɢɩɚ (ɩ,ɯ –1,2-II    ɩ,ɯ-3,4-III). ȼ ɪɚɛɨɬɟ ɫɬɚɜɢɬɫɹ ɰɟɥɶ, 

ɧɚɱɢɧɚɹ ɫ ɭɪɨɜɧɹ ɪɚɡɪɚɛɨɬɤɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɜɵɛɪɚɬɶ ɬɚɤɭɸ ɫɢɫɬɟɦɭ ɦɚɲɢɧ, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ  ɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚɢɛɨɥɟɟ ɩɨɥɧɵɯ ɨɯɜɚɬ ɜɨɡɦɨɠɧɵɯ  

ɫɩɨɫɨɛɨɜ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɨɫɧɨɜɟ  ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɭɦɨɡɚɤɥɸɱɟɧɢɹ  ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɨɩɬɢɦɢɡɚɰɢɟɣ. 

 

1.1.1.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɫɬɚɜɚ  ɢ ɫɜɨɣɫɬɜ ɞɵɦɚ 

ɋɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɞɵɦɚ ɡɚɜɢɫɢɬ  ɨɬ ɦɧɨɝɢɯ  ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɨ ɞɵɦɚ ɫɥɟɞɭɸɳɟɟ:   

 ɜɨ-ɩɟɪɜɵɯ  - ɷɬɨ ɩɨɪɨɞɚ ɞɪɟɜɟɫɢɧɵ; 
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 ɜɨ-ɜɬɨɪɵɯ - ɷɬɨ ɜɥɚɠɧɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ;  

 ɜ-ɬɪɟɬɶɢɯ - ɫɬɟɩɟɧɶ ɧɟ ɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜ 

ɞɵɦɨɝɟɧɟɪɚɬɨɪɟ.  

ȼɵɲɟ ɦɵ ɨɬɦɟɬɢɥɢ ɬɨɥɶɤɨ 3 ɮɚɤɬɨɪɚ   ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɫɬɚɜ ɞɵɦɚ, ɬɨ 

ɟɫɬɶ  ɞɵɦ ɪɚɫɫɦɨɬɪɟɧ ɬɨɥɶɤɨ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ. ɉɨɫɥɟ 

ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ ɞɵɦ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ: ɨɯɥɚɞɢɬɟɥɟɣ, ɧɚɝɪɟɜɚɬɟɥɟɣ, ɫɦɟɫɢɬɟɥɟɣ, ɨɬɫɬɨɣɧɢɤɢ, ɮɢɥɶɬɪɵ  ɢ 

ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɢɡɦɟɧɹɸɳɢɟ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɞɵɦɚ. Ɍɚɤɨɟ  ɦɧɨɝɨɨɛɪɚɡɢɟ 

ɮɚɤɬɨɪɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɫɢɥɶɧɨ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ 

ɞɵɦɚ. ɂɡɭɱɟɧɢɟ ɞɟɬɚɥɶɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ   ɧɟ ɜɯɨɞɢɬ ɜ ɡɚɞɚɱɭ 

ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ.  

ɇɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɚɧɚɥɢɡ (ɪɢɫɭɧɨɤ 1.2) ɫɨɫɬɚɜɚ ɢ 

ɫɜɨɣɫɬɜ ɞɵɦɚ ɩɨɡɜɨɥɢɬ ɜɵɪɚɛɨɬɚɬɶ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɨɟ 

ɪɚɳɟɧɢɟ. ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɤɨɩɱɟɧɢɹ 

ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɟ, ɫɢɫɬɟɦɚ ɦɚɲɢɧ ɞɨɥɠɧɨ ɛɵɬɶ, ɪɚɡɪɚɛɨɬɚɧɨ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɝɢɛɤɨɣ ɩɟɪɟɧɚɥɚɞɤɢ. ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɚɹ 

ɫɯɟɦɚ ɫɩɨɫɨɛɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɞɵɦɚ. 
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Ɋɢɫɭɧɨɤ 1.2 - Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɫɩɨɫɨɛɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɞɵɦɚ 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ  ɞɪɟɜɟɫɢɧɵ ɨɬ ɜɪɟɦɟɧɢ ɭ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɪɭɫɤɚ ɟɫɬɶ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɜɥɚɠɧɨɫɬɢ ɪɚɫɬɟɬ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɪɭɫɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
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ɬɟɦɩɟɪɚɬɭɪɚ ɫɥɨɟɜ, ɛɥɢɡɤɢɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɪɚɛɚɧɚ, ɭɦɟɧɶɲɚɟɬɫɹ ɢɡ-ɡɚ 

ɛɵɫɬɪɨɝɨ ɨɬɜɨɞɚ ɬɟɩɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɩɢɪɨɥɢɡ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɥɭɱɟɧɢɸ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɢ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ ɫ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 3, 4 – ɛɟɧɡɨɩɟɪɢɧɚ ɢ 

ɧɢɬɪɨɡɞɢɦɟɬɢɥɚɦɢɧɨɜ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɨ ɮɪɢɤɰɢɨɧɧɵɯ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚɯ ɩɪɢ  

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦ ɩɢɪɨɥɢɡɟ ɛɨɥɟɟ 8η% ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɜɵɛɪɚɫɵɜɚɟɬɫɹ 

ɜ ɚɬɦɨɫɮɟɪɭ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɞɵɦɨɝɟɧɟɪɚɰɢɢ ɛɪɭɫɨɤ 

ɭɫɩɟɜɚɟɬ ɧɚɝɪɟɬɶɫɹ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. ȼ ɞɪɟɜɟɫɢɧɟ ɫ ɜɵɫɨɤɨɣ 

ɜɥɚɠɧɨɫɬɶɸ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɜɩɢɬɚɧɧɨɣ ɜɨɞɵ ɢɫɤɥɸɱɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɛɨɥɟɟ 

100 
0ɋ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɫɤɨɪɨɫɬɶ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɫɯɨɞ 

ɞɪɟɜɟɫɢɧɵ ɢ ɨɛɴɟɦ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ, ɭɜɟɥɢɱɢɬɶ ɄɉȾ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ, ɚ 

ɬɚɤɠɟ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɩɬɢɥɶɧɨɣ ɫɪɟɞɵ. 

ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ȼɪɭɫɤɢ ɞɪɟɜɟɫɢɧɵ ɪɚɡɦɟɪɚɦɢ 100ɯ100ɯθ00ɦɦ ɩɨɝɪɭɠɚɸɬ ɜ ɜɨɞɭ ɧɚ 2 - 

3 ɫɭɬɤɢ. ɉɨ ɢɫɬɟɱɟɧɢɸ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɛɪɭɫɤɢ ɢɡɜɥɟɤɚɸɬ ɢɡ ɜɨɞɵ, ɢɡɥɢɲɧɸɸ 

ɜɨɞɭ ɭɞɚɥɹɸɬ ɜɫɬɪɹɯɢɜɚɧɢɟɦ. ɉɨɞɝɨɬɨɜɥɟɧɧɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɛɪɭɫɤɢ ɫ 

ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɜɨɞɵ η0-70% ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɚɦɟɪɭ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ ɢ 

ɮɢɤɫɢɪɭɸɬ ɫ ɩɨɦɨɳɶɸ ɩɪɢɠɢɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɉɛɵɱɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɢɫɩɨɥɶɡɭɸɬ ɞɪɟɜɟɫɢɧɭ ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ . 

ɉɪɢɦɟɪ 1 (ɩɪɨɬɨɬɢɩ). Ɇɹɫɧɨɣ ɩɪɨɞɭɤɬ ɤɨɩɬɢɥɢ ɜ ɬɟɱɟɧɢɟ 12 ɱ. 

Ʉɨɩɬɢɥɶɧɵɣ ɞɵɦ  ɩɨɥɭɱɚɥɢ ɜɨ ɮɪɢɤɰɢɨɧɧɨɦ ɞɵɦɨɝɟɧɟɪɚɬɨɪɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɣ ɞɪɟɜɟɫɢɧɵ. Ƚɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨ 

ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ  ɩɨɤɚɡɚɬɟɥɹɦ  ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ɬɪɟɛɨɜɚɧɢɹɦ (ɫɥɚɛɵɣ 

ɤɨɥɟɪ) ȽɈɋɌ 11482-88. 

ɉɪɢɦɟɪ 2 (ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ). Ɇɹɫɧɨɣ ɩɪɨɞɭɤɬ ɤɨɩɬɢɥɢ ɜ ɬɟɱɟɧɢɟ 

12 ɱ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɜɨ ɮɪɢɤɰɢɨɧɧɨɦ ɞɵɦɨɝɟɧɟɪɚɬɨɪɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɪɟɜɟɫɢɧɭ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɜɨɞɵ ηθ%. Ƚɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨ 

ɨɪɝɨɧɨɥɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 11482 –88. 
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ɉɪɢɦɟɪ 3 (ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ). Ɇɹɫɧɨɣ ɩɪɨɞɭɤɬ ɤɨɩɬɢɥɢ ɜ ɬɟɱɟɧɢɟ 

17 ɱ. ɜ ɭɫɥɨɜɢɹɯ, ɨɩɢɫɚɧɧɵɯ ɜ ɩɪɢɦɟɪɟ 2. Ƚɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨ 

ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ  ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 11482-

88.  

ɉɪɢɦɟɪ 4 (ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ). Ɇɹɫɧɨɣ ɩɪɨɞɭɤɬ ɤɨɩɬɢɥɢ ɜ ɬɟɱɟɧɢɟ 

17ɱ. ɜ ɭɫɥɨɜɢɹɯ, ɨɩɢɫɚɧɧɵɯ ɜ ɩɪɢɦɟɪɟ 2, ɧɨ ɦɚɫɫɨɜɚɹ  ɞɨɥɹ ɜɨɞɵ ɜ ɞɪɟɜɟɫɢɧɟ 

ɫɨɫɬɚɜɥɹɥɚ 70%. Ƚɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨ ɜɫɟɦ ɨɪɝɚɧɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 11482-88.  

 

1.2 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ  

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɮɪɚɤɰɢɨɧɧɨɝɨ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ ɡɚ ɫɱɟɬ ɬɪɟɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɛɪɭɫɤɚ ɨ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɛɚɪɚɛɚɧ. Ʉ ɜɪɚɳɚɸɳɟɦɭɫɹ ɷɥɟɦɟɧɬɭ, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɧɚ ɜɚɥɭ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɩɪɢɠɢɦɚɸɬ ɛɪɭɫɨɤ ɞɪɟɜɟɫɢɧɵ. ɂɡɦɟɧɟɧɢɟɦ ɫɬɟɩɟɧɢ 

ɩɪɢɠɚɬɢɹ ɛɪɭɫɤɚ ɪɟɝɭɥɢɪɭɸɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɝɨ ɞɵɦɚ. ɇɚɢɛɨɥɟɟ 

ɛɥɢɡɤɢɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɤ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɹɜɥɹɟɬɫɹ ɜɵɛɪɚɧɧɨɣ ɜ 

ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɮɪɢɤɰɢɨɧɧɨɝɨ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 1.3), ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ ɢ ɜɟɧɬɢɥɹɬɨɪ ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɞɵɦɚ 

ɜ ɤɨɩɬɢɥɶɧɭɸ ɤɚɦɟɪɭ. 

ȼ ɨɛɨɢɯ ɫɩɨɫɨɛɚɯ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɞɵɦɚ, 

ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɬɨɝɨ, ɱɬɨ ɝɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɩɨ ɤɚɱɟɫɬɜɭ (ɫɥɚɛɵɣ ɤɨɥɟɪ) 

ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ȽɈɋɌ 

11482-88. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 

ɤɨɩɱɟɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɩɨ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢ ɩɨɜɵɲɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɄɉȾ) ɮɪɢɤɰɢɨɧɧɨɝɨ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ. 

ɉɨɥɭɱɟɧɢɟ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɜɨ ɮɪɢɤɰɢɨɧɧɨɦ ɞɵɦɨɝɟɧɟɪɚɬɨɪɟ ɩɭɬɟɦ 

ɬɪɟɧɢɹ ɞɪɟɜɟɫɢɧɵ ɨ ɜɪɚɳɚɸɳɢɣɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɛɚɪɚɛɚɧ ɢɫɩɨɥɶɡɭɸɬ 

ɞɪɟɜɟɫɢɧɭ ɫ ɧɚɱɚɥɶɧɨɣ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɜɨɞɵ  η0-70%. 
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ȼ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ ɜ ɨɬɥɢɱɢɟ ɩɟɪɟɞ ɩɪɨɰɟɫɫɨɦ ɞɵɦɨɝɟɧɟɪɚɰɢɢ 

ɞɟɪɟɜɹɧɧɵɟ ɛɪɭɫɤɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɜɨɞɟ ɜ ɬɟɱɟɧɢɟ 2 - 3 ɫɭɬ. 

 

   

1 - ɛɪɭɫɨɤ, 2 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, 3 – ɩɪɭɠɢɧɚ 

 Ɋɢɫɭɧɨɤ 1.3. ɉɨɥɭɱɟɧɢɟ ɞɵɦɚ ɦɟɯɚɧɢɱɟɫɤɢɦ  ɬɪɟɧɢɟɦ 

 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɟɜɵɯ 

ɩɪɨɞɭɤɬɨɜ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɩɱɟɧɵɯ 

ɩɪɨɞɭɤɬɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɨɩɱɟɧɨɝɨ ɦɹɫɨ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ ɦɹɫɧɵɯ ɢɡɞɟɥɢɣ ɩɭɬɟɦ 

ɪɚɡɞɟɥɤɢ ɦɹɫɧɵɯ ɬɭɲ ɧɚ ɨɬɪɭɛɵ, ɩɨɫɨɥɚ ɢɯ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɤɨɩɱɟɧɢɹ ɜ 

ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ. ȼ ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɩɨɫɥɟ ɩɨɫɨɥɚ ɨɬɪɭɛ 

ɡɚɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɰɟɥɥɨɮɚɧɨɜɵɣ ɥɢɫɬ, ɩɟɪɟɜɹɡɵɜɚɸɬ ɲɩɚɝɚɦ ɢ ɪɚɡɦɟɳɚɸɬ ɜ 

ɤɨɩɬɢɥɶɧɨɣ ɤɚɦɟɪɟ, ɝɞɟ ɩɨɞɜɟɪɝɚɸɬ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɸ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ 

ɬɟɱɟɧɢɟ 8 - 12 ɱ. 
Ɇɹɫɨ ɪɚɡɞɟɥɵɜɚɸɬ  ɧɚ ɤɭɫɨɱɤɢ ɬɨɥɳɢɧɨɣ ɧɟ ɛɨɥɟɟ 20ɦɦ ɢ ɦɚɫɫɨɣ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɣ 100 ɝ. ɉɨɫɥɟ ɩɨɫɨɥɚ ɤɭɫɨɱɤɢ ɡɚɝɪɭɠɚɸɬ ɜ  ɤɨɩɬɢɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɩɨɞɜɟɲɢɜɚɹ ɢɥɢ ɪɚɡɦɟɳɚɹ ɢɯ ɧɚ ɜɢɛɪɨɫɟɬɤɟ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɨɫɥɟ ɩɨɫɨɥɚ 

ɤɭɫɨɱɤɢ ɡɚɝɪɭɠɚɬɶ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ, ɪɚɡɦɟɳɟɧɧɭɸ ɜ ɤɨɩɬɢɥɶɧɨɣ 

ɤɚɦɟɪɟ. Ʉɭɫɨɱɤɢ ɦɹɫɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɧɭɬɪɟɧɧɟɣ  ɩɨɜɟɪɯɧɨɫɬɢ ɟɦɤɨɫɬɢ, ɜ 

ɩɪɨɰɟɫɫɟ ɨɛɪɚɛɨɬɤɢ  ɜɵɪɚɳɢɜɚɸɬɫɹ  ɫɨ ɫɤɨɪɫɬɶɸ 3-18 ɨɛ/ɦɢɧ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɜɢɛɪɚɰɢɨɧɧɭɸ ɜɨɡɞɟɣɫɬɜɢɸ. Ɂɚɬɟɦ ɩɪɨɜɨɞɹɬ ɩɨɞɫɭɲɢɜɚɧɢɟ ɢ ɤɨɩɱɟɧɢɟ ɫ 
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ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ  ɞɵɦɨɜɨɡɞɭɲɧɨɣ  ɫɦɟɫɢ ɫɨ ɫɤɨɪɨɫɬɶɸ  0,0η-

ηɦ/ɫ. ɉɪɨɰɟɫɫ ɤɨɩɱɟɧɢɹ ɩɪɨɜɚɥɹɬ ɩɪɢ 18-40
0ɋ ɜ ɬɟɱɟɧɢɟ 2-θ ɱ. ɢɥɢ ɩɪɢ 7η-

120
0ɋ ɜ ɬɟɱɟɧɢɟ 20-30  ɦɢɧ. ɉɨɥɭɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɢɦɟɟɬ ɚɪɨɦɚɬ, 

ɫɜɨɣɫɬɜɟɧɧɵɣ ɤɨɩɱɟɧɨɦɭ ɩɪɨɞɭɤɬɭ, ɩɪɢɹɬɧɵɣ ɜɤɭɫ ɢ ɫɨɞɟɪɠɚɧɢɟ 

ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ  ɜ ɧɟɦ ɧɚɦɧɨɝɨ ɧɢɠɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ. 

 

1 - ɞɵɦɨɨɛɪɚɡɨɜɚɬɟɥɶ (ɡɚɩɨɥɧɹɟɬɫɹ ɨɩɢɥɤɨɣ), 2 - ɝɟɪɦɟɬɢɱɧɚɹ ɤɚɦɟɪɚ, 3-ɨɝɨɧɶ 

Ɋɢɫɭɧɨɤ 1.4 – Ɇɟɬɨɞ ɤɭɫɤɨɜɨɝɨ ɤɨɩɱɟɧɢɹ  

 

ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɧɢɡɤɢɟ ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ 

ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. ȼ ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɭɞɚɟɬɫɹ 

ɨɛɟɫɩɟɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɛɪɚɛɨɬɤɭ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ  ɱɚɫɬɢ ɨɬɪɭɛɚ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ɟɝɨ ɨɫɬɚɟɬɫɹ ɧɟɞɨɫɬɭɩɧɨɣ ɜɨɡɞɟɣɫɬɜɢɸ ɤɨɩɬɢɥɶɧɨɣ ɫɪɟɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɡɧɚɱɢɬɟɥɶɧɚɹ ɦɚɫɫɚ ɩɨɞɜɟɪɝɚɟɦɵɯ ɤɨɩɱɟɧɢɸ ɨɬɪɭɛɨɜ ɨɩɪɟɞɟɥɹɟɬ ɧɢɡɤɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɤɨɩɱɟɧɢɹ ɢɡ-ɡɚ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

(ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ) ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɝɪɟɜɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɠɞɨɝɨ 

ɨɬɪɭɛɚ ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
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ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɤ ɡɚɹɜɥɟɧɧɨɦɭ ɹɜɥɹɟɬɫɹ 

ɫɩɨɫɨɛ ɛɟɡɧɚɩɨɪɧɨɝɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɩɱɟɧɧɨɝɨ ɦɹɫɚ (ɪɢɫɭɧɨɤ 1.5), 

ɜɤɥɸɱɚɸɳɢɣ ɩɨɫɨɥ, ɩɨɞɫɭɲɤɭ ɢ ɤɨɩɱɟɧɢɟ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ 

ɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 
 

 

1 - ɞɵɦɨɨɛɪɚɡɨɜɚɬɟɥɶ, 2 - ɞɵɦɨɩɪɨɜɨɞ, 3 - ɩɪɨɞɭɤɬ ɞɥɹ ɤɨɩɱɟɧɢɹ, 4 - ɤɚɦɟɪɚ 
ɤɨɩɱɟɧɢɹ 

Ɋɢɫɭɧɨɤ 1.η - Ʉɨɩɱɟɧɢɟ ɛɟɡɧɚɩɨɪɧɨɟ 

ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɟ 

ɜɤɭɫɨɜɵɟ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɟ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɝɨɬɨɜɥɹɟɦɨɝɨ ɤɨɩɱɟɧɨɝɨ ɦɹɫɚ, 

ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɧɰɟɪɨɝɟɧɧɵɯ  ɜɟɳɟɫɬɜ ɜ ɧɟɦ ɢ ɧɢɡɤɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɇɢɡɤɢɟ ɜɤɭɫɨɜɵɟ ɢ 

ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɩɪɢɝɨɬɨɜɥɹɟɦɨɝɨ ɢɡɜɟɫɬɧɵɦ ɫɩɨɫɨɛɚɦ 

ɤɨɩɱɟɧɨɝɨ ɦɹɫɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɨɬɧɨɲɟɧɢɹ 

ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ ɤɭɫɨɱɤɚ 

ɦɹɫɚ ɤ ɟɝɨ ɦɚɫɫɟ, ɤɨɬɨɪɨɟ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɟɬ ɧɚ ɨɞɧɨɪɨɞɧɨɫɬɶ 

ɨɛɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɚ ɩɪɢ ɤɨɩɱɟɧɢɢ. ɋɨɥɶ ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɦɚɫɫɟ ɦɹɫɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɤɚɧɰɟɪɨɝɟɧɧɵɯ 
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ɜɟɳɟɫɬɜ. ɇɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɝɪɟɜɚ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɤɭɫɤɚ ɜ 

ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɨɩɪɟɞɟɥɹɟɬ ɧɢɡɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɤɨɩɱɟɧɢɹ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɤɨɩɱɟɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ (ɪɢɫɭɧɨɤ 1.6). Ɂɚɞɚɱɟɣ 

ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɢɝɨɬɨɜɥɹɟɦɨɝɨ ɤɨɩɱɟɧɧɨɝɨ ɦɹɫɚ 

ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɜɤɭɫɨɜɵɯ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɫɟɣ ɦɚɫɫɵ 

ɩɪɢɝɨɬɨɜɥɹɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ,ɭɦɟɧɶɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɨɧɰɟɪɚɝɟɧɧɵɯ ɜɟɳɟɫɬɜ 

ɜ ɧɟɦ, ɢ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

.ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɧɨɜɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɩɱɟɧɨɝɨ 

ɦɹɫɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɩɪɨɜɨɞɹɬ ɩɨɫɨɥ ,ɩɨɞɫɭɲɤɭ ɢ ɤɨɩɱɟɧɢɟ ɩɭɬɟɦ 

ɫɨɡɞɚɧɢɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ,ɩɪɢɱɟɦ ɩɟɪɟɞ 

ɩɨɫɨɥɨɦ ɪɟɠɭɬ ɦɹɫɨ ɧɚ ɤɭɫɨɱɤɢ ɬɨɥɳɢɧɨɣ ɧɟ ɛɨɥɟɟ 20 ɦɦ ɢ ɦɚɫɫɨɣ ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɣ 100ɝ., ɚ  ɩɪɢ ɤɨɩɱɟɧɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ 

ɰɢɪɤɭɥɹɰɢɸ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɦɟɠɞɭ ɤɭɫɨɱɤɚɦɢ ,ɩɪɢ ɩɨɞɫɭɲɢɜɚɧɢɢ ɢ 

ɤɨɩɱɟɧɢɢ ɤɭɫɨɱɤɢ ɦɹɫɚ ɪɚɡɦɟɳɚɬɶ ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 

3-18 ɨɛ/ɦɢɧ ɢ ɩɨɞɜɟɪɝɚɟɦɨɣ ɜɢɛɪɚɰɢɨɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ;ɤɨɩɱɟɧɢɟ 

ɩɪɨɜɨɞɢɬɶ  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 7η-120
0ɋ 

 ɜ ɬɟɱɟɧɢɟ 20-30 ɦɢɧ. 
 

Ɍɚɛɥɢɰɚ 1.1 - Ɋɚɡɦɟɪɵ ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɦɹɫɚ ɞɥɹ ɤɨɩɱɟɧɢɹ. 
№  
ɩ/ɩ         

Ɇ1       ɝ Ɋɚɡɦɟɪɵ ɤɭɫɨɱɤɨɜ,  ɦɦ 
S/Ɇ1,      

ɫɦ2/ɝ 

Ɉɬɧɨɲɟɧɢɟ    
Ɇ2/Ɇ1   

1 

2 

3 

4 

5 

6 

4 

17 

39 

1090 

1375 

9630 

ηɯ10ɯη0 

10ɯ1ηɯ70 

1ηɯ20ɯ80 

20ɯ30ɯ100 

40ɯ70ɯ300 

100ɯ1η0ɯ400 

6,77 

3,46 

2,33 

1,78 

1,2 

0,36 

0,9 

0,58 

0,45 

0,33 

0,16 

0,07 
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1 - Ʉɨɬɟɥ (ɞɵɦɨɨɛɪɚɡɨɜɚɬɟɥɶ), 2 - ɷɤɫɝɚɭɫɬɟɪ, 3 - ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ,  

4 -ɜɵɯɥɨɩɧɚɹ ɬɪɭɛɚ 

Ɋɢɫɭɧɨɤ 1.6 - Ʉɨɩɱɟɧɢɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
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2.Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ  

2.1 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ 

Ʉɨɩɱɟɧɢɟ – ɷɬɨ ɫɜɨɟɨɛɪɚɡɧɵɣ ɜɢɞ ɩɟɪɟɪɚɛɨɬɤɢ ɦɹɫɧɵɯ ɢɡɞɟɥɢɢ. ɉɪɢ 

ɤɨɩɱɟɧɢɢ, ɦɹɫɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɵɦɨɜɨɣ ɨɛɪɚɛɨɬɤɟ. 

ɉɟɪɟɞ ɤɨɩɱɟɧɢɟɦ ɦɹɫɨ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɫɨɥɟɜɨɦ ɪɚɫɬɜɨɪɟ, ɚ ɩɨɫɥɟ ɷɬɨɝɨ 

ɟɝɨ ɨɛɪɚɛɚɬɵɜɚɸɬ ɪɚɡɧɵɦɢ ɩɪɢɩɪɚɜɚɦɢ. 

 ȼɤɭɫ ɤɨɩɱɟɧɨɝɨ ɦɹɫɚ ɡɚɜɢɫɢɬ: 

-ɨɬ ɬɢɩɚ ɞɪɟɜɟɫɢɧɵ; 

-ɨɬ ɝɭɫɬɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɞɵɦɚ;  

-ɨɬ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɚ ɤɨɩɱɟɧɢɹ; 

-ɨɬ ɜɢɞɚ ɤɨɩɱɟɧɢɹ. 

           ȼɢɞɵ ɤɨɩɱɟɧɢɹ: 

 -ɩɪɨɫɬɨɟ; 

 -ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 

 -ɩɨɞ ɜɚɤɭɭɦɨɦ  

ɉɨɞ  ɤɨɩɱɟɧɢɟɦ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɩɪɨɩɢɬɵɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɨɩɬɢɥɶɧɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ, ɩɨɥɭɱɚɟɦɵɦɢ ɜ ɜɢɞɟ ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɨɥɧɨɝɨ 

ɫɝɨɪɚɧɢɹ ɞɟɪɟɜɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ  ɤɨɩɬɢɥɶɧɨɝɨ ɞɵɦɚ ɡɚɜɢɫɹɬ ɨɬ 

ɫɬɟɩɟɧɢ ɧɚɫɵɳɟɧɢɹ ɚɪɨɦɚɬɢɡɢɪɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɫɹ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɮɟɧɨɥɶɧɨɣ ɮɪɚɤɰɢɢ. Ɉɞɧɚɤɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɦɵɫɥ 

ɤɨɩɱɟɧɢɹ ɛɨɥɟɟ ɲɢɪɨɤ, ɬɚɤ  ɤɚɤ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɚɫɵɳɟɧɢɟɦ ɤɨɩɬɢɥɶɧɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ ɩɪɨɬɟɤɚɸɬ ɢ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ ɢɧɨɝɞɚ ɛɨɥɟɟ 

ɡɧɚɱɢɬɟɥɶɧɨ, ɧɟɠɟɥɢ ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɩɬɢɥɶɧɵɯ ɜɟɳɟɫɬɜ.  

ȼ ɫɨɱɟɬɚɧɢɢ ɫ ɜɥɢɹɧɢɟɦ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, ɫɭɲɤɢ ɢ ɞɟɣɫɬɜɢɟ 

ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɦɹɫɟ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ ɤɨɩɱɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɹɫɧɵɯ ɢɡɞɟɥɢɣ ɤ ɞɟɣɫɬɜɢɸ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ  

ȼɟɳɟɫɬɜɚ, ɩɪɨɧɢɤɚɸɳɢɟ ɜ ɦɹɫɨ ɜɨ ɜɪɟɦɹ ɤɨɩɱɟɧɢɹ, ɩɪɟɞɚɸɬ ɟɦɭ 

ɫɜɨɟɨɛɪɚɡɧɵɣ ɨɫɬɪɵɣ, ɧɨ ɩɪɢɹɬɧɵɣ ɡɚɩɚɯ ɢ ɜɤɭɫ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɵɪɨɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɢ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɛɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɚ 

ɤɨɩɬɢɥɶɧɵɦ ɞɵɦɨɦ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɤɨɩɬɢɥɶɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɮɨɧɟ 
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ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. Ɍɚɤ, ɩɪɢ ɤɨɩɱɟɧɢɢ ɦɹɫɨ ɭɞɚɥɹɟɬɫɹ ɨɤɨɥɨ 

ɩɨɥɨɜɢɧɵ ɬɨɣ ɜɥɚɝɢ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɢɫɩɚɪɢɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɩɱɟɧɢɟ 

ɩɪɨɬɟɤɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɫɭɲɤɨɣ. ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɤɨɩɱɟɧɢɹ 

ɩɪɨɢɫɯɨɞɹɬ ɢɡɦɟɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɷɮɮɟɤɬ ɤɨɩɱɟɧɢɹ. Ɍɚɤ  

ɩɪɢ ɝɨɪɹɱɟɦ ɤɨɩɱɟɧɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ  3η-50 
0ɋ) ɢ ɩɪɢ ɡɚɬɟɤɚɧɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ 

70-120 
0ɋ) ɩɪɨɢɫɯɨɞɢɬ ɫɜɚɪɢɜɚɧɢɟ ɤɨɥɥɚɝɟɧɚ ɢ ɱɚɫɬɢɱɧɨɟ ɞɟɧɚɬɭɪɚɰɢɹ 

ɛɟɥɤɨɜ, ɚ ɩɪɢ ɯɨɥɨɞɧɨɦ ɤɨɩɱɟɧɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ 18-20 
0ɋ) ɜ ɩɪɨɞɭɤɬɟ 

ɪɚɡɜɢɜɚɸɬɫɹ ɮɟɪɦɟɧɬɚɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɤɚɤ ɠɟ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɨɛɪɚɡɨɦ ɜɥɢɹɸɬ ɧɚ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɚ.  

Ɋɚɡɞɟɥɤɚ ɦɹɫɚ ɩɟɪɟɞ ɩɨɫɨɥɨɦ ɧɚ ɤɭɫɨɱɤɢ, ɬɨɥɳɢɧɚ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ 

ɧɟ ɛɨɥɟɟ 20 ɦɦ, ɚ ɦɚɫɫɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 100 ɝ., ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɜɟɥɢɱɢɬɶ ɨɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɫɨɱɤɚ ɦɹɫɚ ɤ ɟɝɨ ɦɚɫɫɟ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɤɨɩɬɢɥɶɧɵɦ 

ɚɝɟɧɬɚɦɢ ɭɱɚɫɬɤɨɜ ɤ ɨɛɳɟɣ  ɦɚɫɫɟ ɤɭɫɨɱɤɚ, ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ 

ɬɟɪɦɨɞɢɮɮɭɡɧɵɟ ɩɪɨɰɟɫɫɵ ɩɨ ɭɜɟɥɢɱɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ 

ɩɪɨɝɪɟɜɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɭɫɨɱɤɚ. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɥɧɨɬɵ ɨɛɪɚɛɨɬɤɢ ɤɭɫɨɱɤɚ ɦɹɫɚ ɨɬ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱥɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɟɫɥɢ ɬɨɥɳɢɧɚ 

ɤɭɫɨɱɤɚ 2η ɦɦ ɨɛɥɚɫɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɨɤɨɩɱɟɧɧɨɣ  ɱɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 

70% ɨɬ ɨɛɳɟɣ ɦɚɫɫɵ ɤɭɫɨɱɤɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɞɟɥɤɚ ɦɹɫɚ ɧɚ ɤɭɫɨɱɤɢ ɬɨɥɳɢɧɨɣ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɣ 20 ɦɦ, ɚ ɦɚɫɫɨɣ ɧɟ ɛɨɥɟɟ  100ɝ. ɜɟɫɶɦɚ ɬɟɯɧɨɥɨɝɢɱɧɚ ɢ ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɦɚɫɫɨɜɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɩɱɟɧɨɝɨ ɦɹɫɚ ɡɚɹɜɥɟɧɧɵɦ 

ɫɩɨɫɨɛɨɦ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɤɭɫɨɱɤɢ ɡɚɝɨɬɚɜɥɢɜɚɬɶ ɬɨɥɳɢɧɨɣ   η - 1η ɦɦ, 

ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɬɨɥɳɢɧɚɯ ɦɟɧɟɟ η ɦɦ ɡɚɦɟɬɧɨ ɫɧɢɠɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ 

ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɤɭɫɨɱɤɚ, ɧɚɩɪɢɦɟɪ, ɤɭɫɨɱɟɤ, ɦɨɠɟɬ ɫɜɨɪɚɱɢɜɚɬɶɫɹ, ɚ 

ɩɪɢ ɬɨɥɳɢɧɚɯ ɫɜɵɲɟ  1ηɦɦ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɭɱɟɧɢɟ 

ɤɭɫɨɱɤɨɜ  ɬɪɟɛɭɟɦɨɣ ɦɚɫɫɵ. 

ɉɨɫɥɟ ɩɨɫɨɥɚ ɤɭɫɨɱɤɢ ɦɹɫɚ ɪɚɡɦɟɳɚɸɬ ɜ ɤɨɩɬɢɥɶɧɨɣ ɤɚɦɟɪɟ. Ʉɭɫɨɱɤɢ 

ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɲɟɧɵ ɧɚ ɧɢɬɹɯ, ɩɪɭɬɤɚɯ ɢ ɬ.ɩ. ɢɥɢ ɪɚɫɩɨɥɨɠɟɧɵ  ɧɚ ɫɟɬɤɚɯ, 
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ɪɟɲɟɬɤɚɯ ɩɥɟɬɟɧɨɣ ɦɚɬɟɪɢɢ. ɉɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ  ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ 

ɤɭɫɨɱɤɚɦɢ ɦɹɫɚ (ɨɫɨɛɟɧɧɨ  ɩɪɢ ɢɯ ɩɨɞɜɟɲɢɜɚɧɢɢ) ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɢɡ 

ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɦɟɠɞɭ 

ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɦɟɠɧɵɯ ɤɭɫɨɱɤɨɜ. Ɍɟɦ ɫɚɦɵɦ ɭɫɬɪɚɧɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ 

ɡɚɫɬɨɣɧɵɯ ɡɨɧ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɞɟɠɧɵɣ ɤɨɧɬɚɤɬ ɤɨɩɬɢɥɶɧɵɯ ɚɝɟɧɬɨɜ ɫɨ 

ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɚɠɞɨɝɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜ ɩɪɨɰɟɫɫɟ ɤɨɩɱɟɧɢɹ ɤɭɫɨɱɤɚ 

ɦɹɫɚ. ɋɤɨɪɨɫɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɭɫɨɱɤɨɜ ɦɹɫɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜɵɛɢɪɚɬɶ ɜ 

ɩɪɟɞɟɥɚɯ 0,0η-η ɦ/ɫ, ɬɚɤ  ɤɚɤ ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɦɟɧɟɟ 0,0η ɦ/ɫ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɦɟɫɢ ɫ ɦɹɫɨɦ, ɚ ɩɪɢ ɫɤɨɪɨɫɬɹɯ, 

ɩɪɟɜɵɲɚɸɳɢɯ η ɦ/ɫ, ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɝɨ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ  

ɤɨɩɱɟɧɢɹ, ɨɞɧɚɤɨ ɩɨɜɵɲɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɭɩɪɨɱɟɧɧɨɣ  ɩɥɟɧɤɢ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɫɨɱɤɚ. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɤɚɠɞɨɝɨ ɤɭɫɨɱɤɚ  

ɦɹɫɚ ɩɨ ɜɫɟɣ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ  ɡɚ ɫɱɟɬ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɫɨɱɤɨɜ ɦɹɫɚ, 

ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɭɫɨɱɤɨɜ ɦɹɫɚ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɣ ɢɡ ''ɜɧɟɲɧɢɯ'' ɤɭɫɨɱɤɨɜ  ɢ 

ɞɨɫɬɢɝɚɟɬɫɹ ɪɚɡɴɟɞɢɧɟɧɢɟ ɤɭɫɨɱɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚ ɫɱɟɬ 

ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɢɡɦɟɧɟɧɢɟ  ɩɨɥɨɠɟɧɢɹ  ɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɬɨɤɭ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤɭɫɨɱɤɨɜ ɢ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɨɞɜɟɞɟɧɢɹ ɞɵɦɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɚ ɤɭɫɨɱɤɢ ɡɚ ɫɱɟɬ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɫɦɟɫɢ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɤɭɫɨɱɤɢ ɩɟɪɟɦɟɳɚɬɶ ɩɨ 

ɤɪɭɝɨɜɨɣ  ɬɪɚɟɤɬɨɪɢɢ, ɬ.ɤ. ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɳɚɟɬɫɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɩɪɟɪɵɜɧɨɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɤɭɫɨɱɤɨɜ ɜ ɩɪɨɰɟɫɫɚɯ ɩɨɞɫɭɲɢɜɚɧɢɹ ɢ ɤɨɩɱɟɧɢɹ. 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɤɭɫɨɱɤɢ ɩɟɪɟɦɟɳɚɬɶ ɩɨ ɤɪɭɝɨɜɨɣ ɬɪɚɟɤɬɨɪɢɢ, ɬɚɤ ɤɚɤ ɜ 

ɷɬɨɦ ɫɥɭɱɚɟ ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɳɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ  ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢ ɩɨɦɨɳɢ  

ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ  ɩɟɪɟɦɟɳɟɧɢɟ ɤɭɫɨɱɤɨɜ ɜ ɩɪɨɰɟɫɫɚɯ 

ɩɨɞɫɭɲɢɜɚɧɢɹ ɢ ɤɨɩɱɟɧɢɹ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɭɤɚɡɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɜɵɩɨɥɧɹɬɶ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ  ɟɦɤɨɫɬɢ  ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 
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ɤɭɫɨɱɤɨɜ  ɜ ɜɢɞɟ ɫɥɨɹ ɧɚ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ,ɩɪɢ ɷɬɨɦ ɨɫɶ ɜɪɚɳɟɧɢɹ  

ɟɦɤɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɫɨɱɤɨɜ ɦɹɫɚ ɜ ɩɪɨɰɟɫɫɚɯ 

ɩɨɞɫɭɲɢɜɚɧɢɹ ɢ ɤɨɩɱɟɧɢɹ ɜɵɛɢɪɚɬɶ ɜ ɩɪɟɞɟɥɚɯ 3-18 ɨɛ/ɦɢɧ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ 

ɫɤɨɪɨɫɬɢ ɦɟɧɟɟ 3 ɨɛ/ɦɢɧ ɡɚɬɪɭɞɧɟɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɤɭɫɨɱɤɚ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɛɨɥɟɟ 18 ɨɛ/ɦɢɧ ɜɨɡɦɨɠɧɨ ɫɥɢɩɚɧɢɟ 

ɨɬɞɟɥɶɧɵɯ ɤɭɫɨɱɤɨɜ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ. 

Ɉɛɳɭɸ ɦɚɫɫɭ ɤɭɫɨɱɤɨɜ ɦɹɫɚ, ɡɚɝɪɭɠɚɟɦɵɯ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ, ɜɵɛɢɪɚɸɬ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɭɱɟɧɢɹ ɬɨɥɳɢɧɵ ɫɥɨɹ ɤɭɫɨɱɤɨɜ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɟɦɤɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ    20-100 ɦɦ, ɬɚɤ ɤɚɤ ɩɪɢ 

ɬɨɥɳɢɧɟ ɫɥɨɹ ɦɟɧɟɟ 20 ɦɦ ɧɟɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɤɨɩɬɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɚ ɩɪɢ ɬɨɥɳɢɧɚɯ ɫɥɨɹ, ɩɪɟɜɵɲɚɸɳɢɯ 100 ɦɦ, ɜɨɡɦɨɠɧɨ 

ɫɩɢɫɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɭɫɨɱɤɨɜ, ɩɪɢɥɚɝɚɸɳɢɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɟɦɤɨɫɬɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɫɥɟ ɩɨɫɨɥɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɤɨɩɱɟɧɢɟɦ 

ɩɪɨɜɨɞɢɬɫɹ ɩɨɞɫɭɲɢɜɚɧɢɟ ɤɭɫɨɱɤɨɜ ɦɹɫɚ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɨɰɟɫɫ 

ɩɨɞɫɭɲɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɶ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ  ɤɭɫɨɱɤɨɜ ɦɹɫɚ, ɧɚɩɪɢɦɟɪ ɜ 

ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɝɪɟɜɚɟɦɵɣ ɜɨɡɞɭɯ, ɚ ɩɪɨɰɟɫɫ 

ɩɨɞɫɭɲɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɶ ɩɨɫɥɟ ɡɚɝɪɭɡɤɢ ɤɭɫɨɱɤɨɜ ɦɹɫɚ ɜ ɤɚɦɟɪɭ ɤɨɩɱɟɧɢɹ. 

ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜ ɩɪɨɰɟɫɫɟ  ɩɨɞɫɭɲɢɜɚɧɢɹ ɤɭɫɨɱɤɢ ɦɹɫɚ 

ɧɟɩɪɟɪɵɜɧɨ ɩɟɪɟɦɟɳɚɬɶ ɢ ɩɨɞɜɟɪɝɚɬɶ ɜɢɛɪɚɰɢɨɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. Ɂɚ ɫɱɟɬ 

ɫɨɜɦɟɫɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɩɨɞɫɭɲɢɜɚɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɫɨɱɤɨɜ, 

ɜɢɛɪɚɰɢɢ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɛɪɚɡɭɟɬɫɹ 

ɜɡɜɟɲɟɧɧɵɣ ɫɥɨɣ ɢɡ ɩɨɞɫɭɲɢɜɚɟɦɵɯ ɤɭɫɨɱɤɨɜ, ɩɪɢ ɷɬɨɦ  ɤɚɠɞɵɣ ɤɭɫɨɱɟɤ 

ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɫɭɲɢɜɚɟɬɫɹ ɫ ɞɜɨɢɯ ɫɬɨɪɨɧ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɨɞɫɭɲɢɜɚɧɢɹ. Ⱦɥɢ ɩɨɞɫɭɲɢɜɚɧɢɹ ɩɪɢ ɷɬɨɦ 

ɢɫɩɨɥɶɡɭɸɬ ɬɭ ɠɟ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ 

ɨɫɶɸ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɤɨɩɱɟɧɢɹ ɛɟɡ 

ɩɟɪɟɝɪɭɡɤɢ ɩɨɞɫɭɲɟɧɧɵɯ ɤɭɫɨɱɤɨɜ ɦɹɫɚ  Ɂɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɤɚɤ ɩɪɢ ɯɨɥɨɞɧɨɦ ɤɨɩɱɟɧɢɢ ɦɹɫɚ, ɬɚɤ ɢ ɫɥɭɱɚɟ ɟɝɨ ɝɨɪɹɱɟɝɨ 

ɤɨɩɱɟɧɢɸ. ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ 
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ɨɩɬɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ  ɬɟɦɩɟɪɚɬɭɪ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɬɫɹ ɯɨɥɨɞɧɨɟ 

ɤɨɩɱɟɧɢɟ, ɫɨɫɬɚɜɥɹɟɬ  18-40
0ɋ, ɬɚɤ ɤɚɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɟɧɟɟ 180ɋ 

ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ ɡɚɬɹɝɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ  ɤɨɩɱɟɧɢɹ   ɛɟɡ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ  

ɩɪɨɞɭɤɬɚ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɵɲɟ  400ɋ ɬɪɭɞɧɨ ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ  

ɫɜɨɣɫɬɜ ɩɪɨɞɭɤɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɫɥɟ ɤɨɩɱɟɧɢɹ. ɏɨɥɨɞɧɨɟ ɤɨɩɱɟɧɢɟ   ɩɪɢ 

ɷɬɨɦ ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 2-θ ɱ. ȼ ɫɥɭɱɚɟ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɣ 

ɞɢɚɩɚɡɨɧ   ɬɟɦɩɟɪɚɬɭɪ ɫɨɫɬɚɜɥɹɟɬ 7η-120
0ɋ, ɚ ɩɪɨɰɟɫɫ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ 

ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 20-30 ɦɢɧ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ  ɧɢɠɟ 7η0ɋ 

ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ ɡɚɬɹɝɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ ɛɟɡ ɭɥɭɱɲɟɧɢɹ  

ɤɚɱɟɫɬɜɚ  ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɚ ɩɪɢ    ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɜɵɲɟ 1200ɋ ɫɥɨɠɧɨ 

ɨɛɟɫɩɟɱɢɬɶ  ɪɚɜɧɨɦɟɪɧɭɸ ɨɛɪɚɛɨɬɤɭ ɤɭɫɨɱɤɚ ɩɨ ɜɫɟɣ ɝɥɭɛɢɧɟ ɢ ɜɨɡɦɨɠɧɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɭɩɥɨɬɧɟɧɧɨɝɨ ɫɥɨɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɫɨɱɤɚ. ȼɨɡɦɨɠɧɨ, ɩɪɨɰɟɫɫ 

ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ ɷɬɚɩɚ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɨɛɫɬɜɟɧɧɨ ɝɨɪɹɱɟɟ ɤɨɩɱɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ θ0 - 70
0ɋ ɜ ɬɟɱɟɧɢɟ 10-80 ɦɢɧ., 

ɢ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ ɩɪɨɞɭɤɬɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɟɜɵɲɚɸɳɟɣ  720ɋ ɜ ɬɟɱɟɧɢɟ  20–40 ɦɢɧ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɧɟɫɤɨɥɶɤɨ ɭɫɥɨɠɧɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɰɟɫɫ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ 

ɡɚɜɟɪɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɤɨɩɱɟɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɤɭɫɨɱɤɢ ɦɹɫɚ ɨɯɥɚɠɞɚɸɬ ɞɨ 

ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɪɚɫɩɪɟɞɟɥɹɸɬ ɧɚ ɩɨɪɰɢɢ ɬɪɟɛɭɟɦɨɣ ɦɚɫɫɵ, ɨɛɵɱɧɨ ɜ 

ɩɪɟɞɟɥɚɯ 30-2η0 ɝ, ɢ ɭɩɚɤɨɜɵɜɚɸɬ, ɩɪɢ  ɷɬɨɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɚɤɭɭɦɧɭɸ 

ɭɩɚɤɨɜɤɭ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. 

Ȼɥɚɝɨɞɚɪɹ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɭɱɺɧɵɦ ɭɞɚɥɨɫɶ ɢɡɨɛɪɟɫɬɢ ɦɟɬɨɞ 

ɛɟɡɨɩɚɫɧɨɝɨ ɤɨɩɱɟɧɢɹ. Ɋɟɱɶ ɢɞɺɬ ɨ «ɠɢɞɤɨɦ ɞɵɦɟ», ɢɡ ɤɨɬɨɪɨɝɨ ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɜɨɞɹɬɫɹ ɜɫɟ ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ.  

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɬɚɤɨɣ ɠɢɞɤɨɫɬɶɸ ɦɹɫɧɵɟ ɩɪɨɞɭɤɬɵ ɩɪɢɨɛɪɟɬɚɸɬ 

ɫɜɨɣɫɬɜɚ ɤɨɩɱɺɧɵɯ ɢ ɩɪɢ ɷɬɨɦ ɹɜɥɹɸɬɫɹ ɩɨɥɧɨɫɬɶɸ ɛɟɡɨɩɚɫɧɵɦɢ ɞɥɹ 

ɡɞɨɪɨɜɶɹ. ɉɪɚɜɞɚ, ɦɧɨɝɢɟ ɝɭɪɦɚɧɵ ɫɱɢɬɚɸɬ, ɱɬɨ ɤɨɩɱɟɧɢɟ ɠɢɞɤɢɦ ɞɵɦɨɦ ɧɟ 



 25 

ɦɨɠɟɬ ɫɪɚɜɧɢɬɶɫɹ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɩɨ ɜɤɭɫɨɜɵɦ ɤɚɱɟɫɬɜɚɦ ɤɨɧɟɱɧɨɝɨ 

ɩɪɨɞɭɤɬɚ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɨɱɟɜɢɞɧɵɣ ɜɪɟɞ ɤɨɩɱɺɧɨɝɨ ɦɹɫɚ, ɤɪɨɦɟ ɩɪɟɜɨɫɯɨɞɧɵɯ 

ɜɤɭɫɨɜɵɯ ɤɚɱɟɫɬɜ, ɨɧɨ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɜɟɫɨɦɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ. Ⱦɟɥɨ ɜ ɬɨɦ, 

ɱɬɨ ɞɵɦ ɨɬ ɬɥɟɸɳɢɯ ɨɩɢɥɨɤ ɧɟ ɩɪɢɜɧɨɫɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɠɢɪɨɜ ɢ 

ɯɨɥɟɫɬɟɪɢɧɚ, ɤɚɤ ɷɬɨ ɛɵɜɚɟɬ ɩɪɢ ɠɚɪɤɟ. ɉɨɷɬɨɦɭ ɩɪɢ ɭɩɨɬɪɟɛɥɟɧɢɢ ɤɨɩɱɺɧɨɝɨ 

ɦɹɫɚ ɧɚɲ ɨɪɝɚɧɢɡɦ ɩɨɥɭɱɚɟɬ ɬɨɥɶɤɨ ɟɫɬɟɫɬɜɟɧɧɵɟ ɠɢɜɨɬɧɵɟ ɠɢɪɵ. 

Ʉɨɩɱɟɧɢɟ ɛɵɥɨ, ɟɫɬɶ ɢ ɟɳɺ ɞɨɥɝɨɟ ɜɪɟɦɹ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɩɨɩɭɥɹɪɧɵɦ 

ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɜɤɭɫɧɨɝɨ ɦɹɫɚ. Ɍɟɯɧɨɥɨɝɢɢ ɧɟ ɫɬɨɹɬ ɧɚ ɦɟɫɬɟ ɢ, 

ɜɨɡɦɨɠɧɨ, ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɫɩɟɰɢɚɥɢɫɬɚɦ ɭɞɚɫɬɫɹ ɫɨɡɞɚɬɶ ɛɟɡɨɩɚɫɧɭɸ 

ɬɟɯɧɨɥɨɝɢɸ ɤɨɩɱɟɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɛɭɞɟɬ ɞɟɥɚɬɶ ɬɚɤɢɟ ɠɟ 

ɜɤɭɫɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɚɤ ɢ ɜ ɨɛɵɱɧɨɣ ɤɚɦɟɪɟ. 

 

2.2 ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ ɦɨɠɧɨ ɩɨɤɚɡɚɬɶ ɫɯɟɦɚɦɢ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ  ɨɫɧɚɳɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɩɪɨɢɡɜɨɞɫɬɜɚ  ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɤɨɩɱɟɧɵɯ ɢɡɞɟɥɢɣ, ɩɪɢ ɷɬɨɦ  

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɦɨɝɭɬ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɟ ɪɚɡɥɢɱɢɹ. 

ȿɫɥɢ ɬɟɪɦɨɤɚɦɟɪɵ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ, ɬɨɝɞɚ ɨɧɢ ɨɛɨɪɭɞɨɜɚɧɵ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɷɥɟɤɬɪɨɦɨɫɬɚɦɢ ɥɢɛɨ 

ɩɨɬɟɧɰɢɨɦɟɬɪɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜ ȽɈɋɌɚɯ 9999-79 ɢ 

22261-82, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɡɦɟɪɢɬɶ ɩɨɤɚɡɚɧɢɹ ɜɥɚɠɧɨɫɬɢ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜɨ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɬɟɪɦɢɱɟɫɤɢɯ ɢɥɢ ɨɫɚɞɨɱɧɵɯ ɤɚɦɟɪɚɯ, ɚ ɬɚɤɠɟ ɫɭɲɢɥɤɚɯ ɢɫɩɨɥɶɡɭɸɬ 

ɚɧɟɦɨɦɟɬɪɵ. ȼɡɜɟɲɢɜɚɸɬ ɫɵɪɶɟ ɜɨ ɜɪɟɦɹ ɫɨɫɬɚɜɥɟɧɢɹ ɪɟɰɟɩɬɭɪɵ ɢɥɢ ɩɨɫɨɥɚ 

ɧɚ ɜɟɫɨɜɵɯ ɞɨɡɚɬɨɪɚɯ ɥɢɛɨ ɜɟɫɚɯ, ɢɦɟɸɳɢɯ ɨɛɳɟɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ. 

ɋɟɝɨɞɧɹ ɤɨɩɱɟɧɢɟ ɦɹɫɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɩɬɢɥɶɧɵɯ ɤɚɦɟɪɚɯ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɢɥɨɤ ɨɥɶɯɢ, ɛɭɤɚ ɢɥɢ ɞɭɛɚ. 
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ɉɨɞɝɨɬɨɜɤɚ ɦɹɫɚ 

ȼɫɺ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɨɥɚ, ɪɟɰɟɩɬ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɦɹɫɚ. 

Ƚɪɭɞɢɧɤɢ ɧɚɬɢɪɚɸɬɫɹ ɩɨɫɨɥɨɱɧɨɣ ɫɦɟɫɶɸ, ɜ ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɢɬɫɹ ɨɤɨɥɨ 90-

93% ɫɨɥɢ η% ɫɚɯɚɪɚ ɢ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɢɬɪɚɬɚ ɧɚɬɪɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ 

ɨɧɢ ɩɨɦɟɳɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɺɦɤɨɫɬɢ ɢ ɡɚɥɢɜɚɸɬɫɹ ɪɚɫɫɨɥɨɦ. ȼ ɬɚɤɨɦ 

ɫɨɫɬɨɹɧɢɢ ɦɹɫɨ ɧɚɯɨɞɢɬɫɹ ɞɨ 12 ɞɧɟɣ. ɉɨɫɥɟ ɜɵɟɦɤɢ ɢɡ ɺɦɤɨɫɬɢ ɝɪɭɞɢɧɤɚɦ 

ɞɚɸɬ ɫɬɟɱɶ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɢ ɨɬɩɪɚɜɥɹɸɬ ɜ ɤɨɩɬɢɥɶɧɭɸ ɬɟɪɦɨɤɚɦɟɪɭ. 

Ɉɤɨɪɨɤɚ ɲɩɪɢɰɭɸɬ ɫɥɚɛɵɦ ɫɨɥɹɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɞɨ 2% 

ɪɚɫɬɜɨɪɺɧɧɨɣ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ, ɢ 0,02-0,03% ɧɚɬɪɢɟɜɨɣ ɫɨɥɢ. ɋ ɤɚɠɞɨɣ 

ɫɬɨɪɨɧɵ ɞɟɥɚɟɬɫɹ ɩɨ ɞɜɚ ɭɤɨɥɚ, ɩɨɫɥɟ ɱɟɝɨ ɦɹɫɨ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɬɚɪɭ ɢ 

ɩɨɫɵɩɚɟɬɫɹ ɫɨɥɶɸ. ɍɥɨɠɟɧɧɵɟ ɨɤɨɪɨɤɚ ɡɚɥɢɜɚɸɬɫɹ ɪɚɫɫɨɥɨɦ ɢ 

ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɜ ɬɚɤɨɦ ɫɨɫɬɨɹɧɢɢ 3-4 ɫɭɬɨɤ. ɉɨɫɥɟ ɜɵɟɦɤɢ ɦɹɫɭ ɞɚɸɬ ɫɬɟɱɶ 

ɜ ɬɟɱɟɧɢɟ 24-48 ɱɚɫɨɜ ɢ ɧɚ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɭɤɥɚɞɵɜɚɸɬ ɜ ɬɺɩɥɭɸ ɜɨɞɭ. 

Ʉɨɪɟɣɤɢ, ɤɚɤ ɢ ɨɤɨɪɨɤɚ, ɫɧɚɱɚɥɚ ɲɩɪɢɰɭɸɬɫɹ. Ɂɚɬɟɦ ɢɯ ɧɚɬɢɪɚɸɬ 

ɩɨɫɨɥɨɱɧɨɣ ɫɦɟɫɶɸ, ɚɧɚɥɨɝɢɱɧɨɣ ɬɨɣ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɬɢɪɚɧɢɹ 

ɝɪɭɞɢɧɨɤ, ɢ ɭɤɥɚɞɵɜɚɸɬ ɜ ɺɦɤɨɫɬɢ. ɉɨ ɩɪɨɲɟɫɬɜɢɢ 2-3 ɫɭɬɨɤ, ɦɹɫɨ 

ɩɪɨɦɵɜɚɟɬɫɹ ɬɺɩɥɨɣ ɜɨɞɨɣ ɢ ɧɚ 10-12 ɞɧɟɣ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɺɦɤɨɫɬɢ ɫ 

ɪɚɫɫɨɥɨɦ. ɉɨɫɥɟ ɜɵɟɦɤɢ ɢɡ ɪɚɫɫɨɥɚ ɤɨɪɟɣɤɚɦ ɞɚɸɬ ɫɬɟɱɶ ɜ ɬɟɱɟɧɢɟ 48-72 

ɱɚɫɨɜ. Ɂɚɬɟɦ ɦɹɫɨ ɩɪɨɦɵɜɚɸɬ ɬɺɩɥɨɣ ɜɨɞɨɣ ɢ ɩɟɪɟɞ ɩɨɦɟɳɟɧɢɟɦ ɜ 

ɤɨɩɬɢɥɶɧɭɸ ɤɚɦɟɪɭ ɞɚɸɬ ɜɵɫɨɯɧɭɬɶ. 

Ʉɨɩɱɟɧɢɟ 

ɋɩɟɰɢɚɥɢɫɬɵ ɪɚɡɥɢɱɚɸɬ ɯɨɥɨɞɧɨɟ ɢ ɝɨɪɹɱɟɟ ɤɨɩɱɟɧɢɟ. ɉɟɪɜɨɟ 

ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 18-22 °ɋ ɜ ɬɟɱɟɧɢɟ η-7 ɞɧɟɣ. Ɋɟɤɨɦɟɧɞɭɟɦɵɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɞɥɹ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 32-η0 °ɋ, ɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ – ɨɬ 24 ɞɨ 72 ɱɚɫɨɜ. 

Ƚɪɭɞɢɧɤɢ ɢ ɤɨɪɟɣɤɢ ɩɪɨɯɨɞɹɬ ɝɨɪɹɱɟɟ ɤɨɩɱɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30-35 

°ɋ. Ɇɹɫɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɭɫɤɚ ɜ ɤɨɩɱɺɧɨɦ ɜɢɞɟ, ɤɨɩɬɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 

2-3 ɫɭɬɨɤ. Ƚɪɭɞɢɧɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɚɪɤɢ, ɤɨɩɬɹɬɫɹ ɧɟ ɛɨɥɟɟ θ ɱɚɫɨɜ, 

ɩɨɫɥɟ ɱɟɝɨ ɜɚɪɹɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 70 °ɋ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ. Ʉ ɤɨɧɰɭ ɜɚɪɤɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɥɳɟ ɦɹɫɚ ɞɨɥɠɧɚ ɞɨɫɬɢɝɚɬɶ θ3-θη °ɋ.  
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Ʉɨɪɟɣɤɢ ɜɚɪɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɬɥɚɯ, ɧɚɩɨɥɧɟɧɧɵɯ ɜɨɞɨɣ ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ θ8-72 °ɋ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɚɪɤɢ ɫɨɫɬɚɜɥɹɟɬ 4η-θ0 ɦɢɧɭɬ. 

ɉɟɪɟɞ ɨɬɝɪɭɡɤɨɣ ɦɹɫɨ ɩɪɨɯɨɞɢɬ ɫɭɲɤɭ ɜ ɤɨɩɬɢɥɶɧɵɯ ɤɚɦɟɪɚɯ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 12-1η °ɋ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3 ɞɨ 10 ɫɭɬɨɤ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɠɟɥɚɟɦɨɝɨ ɫɪɨɤɚ ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɬɚ. 

Ɉɤɨɪɨɤɚ ɦɨɝɭɬ ɩɪɨɯɨɞɢɬɶ ɯɨɥɨɞɧɨɟ ɢɥɢ ɝɨɪɹɱɟɟ ɤɨɩɱɟɧɢɟ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɬɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɧɚɯɨɠɞɟɧɢɹ ɜ ɤɨɩɬɢɥɶɧɨɣ ɤɚɦɟɪɟ ɫɨɫɬɚɜɥɹɟɬ 2-3 ɫɭɬɨɤ ɞɥɹ ɫɵɪɵɯ ɩɪɨɞɭɤɬɨɜ ɢ 

ɨɤɨɥɨ θ ɱɚɫɨɜ ɞɥɹ ɦɹɫɚ, ɤɨɬɨɪɨɟ ɩɥɚɧɢɪɭɟɬɫɹ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɚɪɢɬɶ. 

ȼ ɡɚɹɜɥɟɧɧɨɦ ɫɩɨɫɨɛɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɫɭɲɢɜɚɧɢɹ ɜ 

ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɡɞɭɯ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ 40-

θ0%, ɩɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɜɨɡɞɭɯɚ ɫ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɢɛɨɥɟɟ 

ɬɟɯɧɨɥɨɝɢɱɟɧ. ɉɪɢ ɯɨɥɨɞɧɨɦ ɤɨɩɱɟɧɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 18-

40
0ɋ) ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɭɫɨɱɤɨɜ ɦɹɫɚ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜɵɛɪɚɬɶ ɜ ɩɪɟɞɟɥɚɯ 2η-35
0ɋ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɦɟɧɟɟ 2η0ɋ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ ɡɚɬɹɝɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɩɨɞɫɭɲɢɜɚɧɢɹ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɜɵɲɟ 3η0ɋ ɜɨɡɦɨɠɧɨ ɡɚɬɜɟɪɞɟɜɚɧɢɟ  

ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɭɫɨɱɤɨɜ ɦɹɫɚ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚɝɪɟɬɨɝɨ 

ɜɨɡɞɭɯɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɭɫɨɱɤɨɜ ɜɵɛɢɪɚɸɬ ɜ ɩɪɟɞɟɥɚɯ 0,η-3 ɦ/ɫ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɨɞɫɭɲɢɜɚɧɢɹ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 20-η0 ɦɢɧ. 
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ɉɪɢ ɝɨɪɹɱɟɦ ɤɨɩɱɟɧɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɤɨɩɱɟɧɢɹ 7η-120
0ɋ) ɩɪɢ 

ɩɨɞɫɭɲɢɜɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɫɨɱɤɨɜ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜɵɛɢɪɚɬɶ ɜ ɩɪɟɞɟɥɚɯ η0-60
0ɋ ɢ 

ɩɪɨɰɟɫɫ ɩɨɞɫɭɲɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɶ ɜ ɬɟɱɟɧɢɟ 10-30 ɦɢɧ. Ɉɫɧɨɜɧɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɡɚɹɜɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ: ɩɨɫɨɥ, 

ɩɨɞɫɭɲɤɚ ɢ ɤɨɩɱɟɧɢɟ ɤɭɫɨɱɤɨɜ ɦɹɫɚ ɦɨɝɭɬ ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɚɬɱɢɤɢ ɢ ɪɟɝɭɥɹɬɨɪɵ. Ɍɟɦ ɫɚɦɵɦ ɜ 

ɨɫɧɨɜɧɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚɹɜɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɩɱɟɧɨɝɨ ɦɹɫɚ.   

Ɇɹɫɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɟɫɬɶ ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɟɦɤɢ ɢɡ ɤɨɩɬɢɥɶɧɨɣ ɤɚɦɟɪɵ. 

ȿɫɥɢ ɜɫɟ ɜɪɟɞɨɧɨɫɧɵɟ ɛɚɤɬɟɪɢɢ ɭɛɢɜɚɸɬɫɹ ɞɵɦɨɦ ɜɨ ɜɪɟɦɹ ɤɨɩɱɟɧɢɹ, ɬɨ 

ɝɟɥɶɦɢɧɬɵ ɥɟɝɤɨ ɜɵɞɟɪɠɢɜɚɸɬ ɬɚɤɭɸ ɨɛɪɚɛɨɬɤɭ. ɇɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɨɧɢ ɧɟ 

ɫɩɨɫɨɛɧɵ ɞɨɥɝɨɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɬɶ ɢ ɪɚɡɦɧɨɠɚɬɶɫɹ ɜ ɧɟɠɢɜɨɦ ɦɹɫɟ. 

ɉɨɷɬɨɦɭ ɩɨ ɩɪɨɲɟɫɬɜɢɢ 2-3 ɫɭɬɨɤ ɫɜɟɠɭɸ ɤɨɪɟɣɤɭ ɢɥɢ ɨɤɨɪɨɤ ɦɨɠɧɨ ɛɟɡ 

ɨɩɚɫɤɢ ɭɩɨɬɪɟɛɥɹɬɶ ɜ ɩɢɳɭ. 

 

2.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

2.3.1. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ, ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɟɪɟɦɟɳɟɧɢɹ ɞɵɦɚ ɫɩɟɪɜɚ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɪɚɫɱɟɬɟ ɨɛɴɟɦɚ ɞɵɦɚ, ɤɨɬɨɪɵɣ 

ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɜɵɪɚɛɨɬɤɟ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɞɪɟɜɟɫɢɧɵ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, 

ɞɪɟɜɟɫɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɭɝɥɟɪɨɞɚ, ɜɨɞɨɪɨɞɚ, ɫɟɪɵ, ɤɢɫɥɨɪɨɞɚ, ɚɡɨɬɚ, ɡɨɥɵ ɢ 

ɜɥɚɝɢ. Ɉɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɹɜɥɹɸɬɫɹ 

ɭɝɥɟɤɢɫɥɨɬɚ, ɜɨɞɹɧɨɣ ɩɚɪ ɢ ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɞɵɦɚ ɜ 

ɞɵɦɨɝɟɧɟɪɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɤɢɫɥɨɪɨɞɚ ɢ ɩɨɷɬɨɦɭ ɤɨɥɢɱɟɫɬɜɨ 

ɞɵɦɚ ɢ ɟɝɨ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɞɟɚɥɶɧɨɝɨ 

ɝɨɪɟɧɢɹ. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɞɵɦɚ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɜɟɫɶɦɚ ɫɥɨɠɟɧ, ɧɨ ɭɱɢɬɵɜɚɹ 

ɬɨ, ɱɬɨ ɨɛɳɢɣ ɩɪɢɧɰɢɩ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɢ ɨɤɨɧɱɚɬɟɥɶɧɵɣ 

ɢɬɨɝ ɪɚɫɱɟɬɨɜ ɧɟ ɧɚɦɧɨɝɨ ɨɬɥɢɱɚɟɬɫɹ, ɫɱɢɬɚɟɦ ɜɨɡɦɨɠɧɵɦ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ 
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ɞɵɦɚ ɢɡ ɭɫɥɨɜɢɣ ɢɞɟɚɥɶɧɨɝɨ ɝɨɪɟɧɢɹ. Ⱦɥɹ ɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɢɡ ɬɚɛɥɢɰ ɧɚɯɨɞɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɨɩɥɢɜɚ ɢ ɧɢɠɟ ɩɢɲɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɪɟɜɟɫɢɧɵ-ɞɪɨɜ: 

- ɨɛɴɟɦ ɝɨɪɸɱɟɣ ɦɚɫɫɵ - Vɝ =85%;  

- ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ - ɋɝ=51%; 

- ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ - ɇɝ=6,1%; 

- ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ - Sɝ=0%; 

- ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ - Nɝ=0,6%; 

- ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ - Ɉɝ=42,3%; 

- ɫɭɯɨɟ ɬɨɩɥɢɜɨ – Аɫ=1%; 

- ɜɥɚɠɧɨɫɬɶ - Wɪ=35%. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɵɦɚ ɡɚɱɚɫɬɭɸ ɛɟɪɟɬɫɹ ɞɪɟɜɟɫɢɧɚ ɫ ɩɨɜɵɲɟɧɧɨɣ 

ɜɥɚɠɧɨɫɬɶɸ, ɩɨɷɬɨɦɭ ɜɥɚɠɧɨɫɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɛɟɪɟɦ 4η%. 

ɋɩɟɪɜɚ, ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɧɢɡɲɢɣ ɬɟɩɥɨɬɜɨɪɧɨɫɬɢ: 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜ ɫɭɯɨɦ ɬɨɩɥɢɜɟ ɜ ɨɛɳɟɣ ɦɚɫɫɵ ɛɚɥɥɚɫɬɚ: 

100

100 p

ɫɪ

W
АА                    %55,0

100

45100
1pA  

Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɚ ɜ 

ɫɭɯɨɦ ɬɨɩɥɢɜɟ: 

    
100

100 pp

zp

AW
CC                     %77,27

100

55,045100
51pɋ    

  
100

100 pp

zp

AW
HH                     %321,3

100

55,045100
1,6pH    

   
100

100 pp

zp

AW
NN                        %327,0

100

55,045100
6,0pN  

100

100 pp

zp

AW
OO                       %157,23

100

55,045100
3,42pO  

ɉɪɨɜɟɪɤɚ ɫɨɫɬɚɜɚ ɪɚɛɨɱɟɝɨ ɬɨɩɥɢɜɚ: 

        ɋɪ+ɇɪ+Sɪ+ɪ+Ɉɪ+Аɪ+Wɪ=27,77+3,321+0,0+0,327+23,157+0,55+45=100% 

Ɍɟɩɥɨɬɜɨɪɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɨɫɬɚɜɭ ɬɨɩɥɢɜɚ ɩɨ 

ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ: 
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         Qɪ.ɧ = ppppp WSOHɋ 6)(2624681  

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 

ɤɝɤɤаɥ
ɧQp

/254,2194270082,602966,81637,2249

456)0157,23(26321,324677,2781.
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɡɜɨɥɢɬ ɩɪɨɢɡɜɟɫɬɢ ɬɟɩɥɨɜɨɣ 

ɛɚɥɚɧɫ ɪɚɛɨɬɵ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ ɝɨɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɮɨɪɦɭɥɨɣ: 

    pppp OHS
ms

mc
CV 0333,0265,0)(0889,00  

ɝɞɟ, Vo-ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

 ɩɨɥɧɨɝɨ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ, ɜ ɦ3/ɤɝ. 

 ɉɨɞɫɬɚɜɥɹɹ ɢɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɩɨɥɭɱɢɬɫɹ: 

./5777,2157,230333,0321,3265,0)077,27(0889,0 3

0 ɤɝɦ
ms

mc
V  

 Ʉɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɵɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 

VR2O= ./519,0)077,27(0187,0)0(0187,0 3 ɤɝɦ
ms

mc

ms

mc
 

 VN2= ./037,2578,279,079,0 3

0 ɤɝɦV  

Ɇɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɫɭɯɢɯ ɝɚɡɨɜ: 

Vc ɦиɧ=VN2+VR2O=2.037+0.519=2.556ɦ3/ɤɝ 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɤɝɦ

VWHV ppOɦɦиH

/9675,0

041,0558,03685,0578,2016,045321,3111,0016,00124,00111,0

3

02

 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɪɚɜɟɧ: 

V=Vc+VH2O=2,556+0,9675=3,5235 ɦ3/ɤɝ. 

 
ɉɪɢ ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ ɤ ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɞɭɤɬɨɜ 

ɫɝɨɪɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɬɨɩɥɢɜɚ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɜɟɫɬɢ 

ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɨɨɬɧɨɲɟɧɢɟɦ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɤ ɩɪɨɞɭɤɬɚɦ 
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ɝɨɪɟɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɪɚɫɱɟɬɵ 

ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ. ɇɨ 

ɜɵɹɫɧɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɴɟɦɵ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼɫɟ ɠɟ 

ɢɦɟɧɧɨ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ 

ɞɵɦɨɝɟɧɟɪɚɬɨɪ (ɤɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɭɛɤɨɣ ɉɢɬɨ) ɤ ɤɨɥɢɱɟɫɬɜɭ 

ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ (ɬɚɤɠɟ ɥɟɝɤɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɭɛɤɨɣ ɉɢɬɨ) ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɢ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɬɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɠɟɥɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨɬ 

ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɜɨɡɞɭɯɚ). 

ȼɨɡɜɪɚɳɚɹɫɶ ɤ ɩɪɨɰɟɫɫɭ ɝɨɪɟɧɢɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɵɥɨ ɛɵ ɪɚɫɯɨɞɨɜɚɬɶ 

ɬɨɩɥɢɜɨ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɜ ɱɚɫ, ɟɫɥɢ ɩɪɨɰɟɫɫ ɤɨɩɱɟɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ η ɫɭɬɨɤ, ɬɨ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɛɭɞɟɬ 120 ɤɝ. Ɇɟɧɶɲɭɸ ɤɨɥɢɱɟɫɬɜɨ 

ɞɪɨɜ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɢɛɨ ɩɪɢ ɦɟɧɶɲɟɦ ɪɚɫɯɨɞɟ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɧɟɜɨɡɦɨɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ.  

ȿɫɥɢ ɷɬɨ ɜɡɹɬɶ ɡɚ ɨɫɧɨɜɭ, ɬɨ ɩɨɥɭɱɢɬɫɹ, ɱɬɨ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚ ɨɞɢɧ ɱɚɫ 

ɩɟɪɟɤɚɱɚɬɶ ɨɤɨɥɨ 3,ηɦ3, ɬ.ɟ. ɨɤɨɥɨ 0,0θɦ3
 ɞɵɦɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɟɫɥɢ ɩɟɪɟɜɟɫɬɢ ɷɬɨ ɧɚ ɞɚɜɥɟɧɢɟ ɧɢɠɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɷɬɨ ɰɢɮɪɚ ɦɨɠɟɬ 

ɞɨɫɬɢɝɧɭɬɶ ɞɨ 0,1ɦ3. Ⱦɥɹ ɜɵɛɨɪɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɫɱɢɬɚɟɦ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɜɟɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ɛɪɚɬɶ ɦɟɧɶɲɢɣ, ɬɨ ɧɚɫɨɫ ɧɟ ɦɨɠɟɬ 

ɩɟɪɟɤɚɱɚɬɶ ɞɵɦ ɩɪɢ ɫɤɨɪɨɫɬɢ ɝɨɪɟɧɢɹ 2-3 ɤɝ ɞɪɨɜ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɧɚɱɚɥɟ 

ɩɪɨɰɟɫɫɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɝɨɪɟɧɢɹ, 

ɚ ɟɫɥɢ ɠɟ ɛɪɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɥɶɲɢɦ, ɬɨ ɫɬɚɧɨɜɢɬɫɹ ɬɟɯɧɢɱɟɫɤɢ ɬɪɭɞɧɨ 

ɨɫɭɳɟɫɬɜɢɦɵɦ, ɫɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ. 
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2 группа

3 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ  

3.1 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ 

 Ʉɚɦɟɪɚ ɞɥɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɨɜ ɫɨɞɟɪɠɢɬ 

ɬɟɪɦɨɢɡɨɥɢɪɨɜɚɧɧɵɣ ɤɨɪɩɭɫ 1 ɫ ɛɥɨɤɨɦ ɜɟɧɬɢɥɹɰɢɢ, ɫɨɫɬɨɹɳɢɦ ɢɡ 

ɜɟɧɬɢɥɹɬɨɪɨɜ 2 ɩɪɢɜɨɞɨɦ 3, ɢ ɛɥɨɤɚ ɭɞɚɥɟɧɢɹ ɜɵɯɥɨɩɧɨɣ ɤɚɧɚɥ 4 ɫ ɡɚɫɥɨɧɤɨɣ 

η ɫ ɩɪɢɜɨɞɨɦ. Ʉɚɦɟɪɚ ɫɨɞɟɪɠɢɬ ɬɚɤɠɟ ɞɵɦɨɝɟɧɟɪɚɬɨɪ θ, ɤɭɞɚ ɜɯɨɞɹɬ 

ɬɟɩɥɨɷɧɟɪɝɨɧɚɝɪɟɜɚɬɟɥɢ 7 ɢ ɥɨɬɨɤ 8 (ɫ ɨɩɢɥɤɚɦɢ). Ⱦɵɦɨɝɟɧɟɪɚɬɨɪ θ ɫɧɚɛɠɟɧ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ ɤɚɧɚɥɚɦɢ 9, ɧɚɞ ɧɢɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɬ 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɜɢɞɟ ɧɚɤɥɨɧɧɨɝɨ ɩɨɞɞɨɧɚ 10, ɷɤɪɚɧɨɜ 

11 ɢ ɤɨɡɵɪɶɤɨɜ 12. Ɇɟɠɞɭ ɩɨɞɞɨɧɨɦ, ɷɤɪɚɧɚɦɢ ɢ ɤɨɡɵɪɶɤɚɦɢ ɨɛɪɚɡɨɜɚɧɵ 

ɤɚɧɚɥɵ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ 13 ɢ ɨɬɜɨɞɚ 14 ɢ 1η ɞɵɦɚ. ɇɚɞ ɞɵɦɨɝɟɧɟɪɚɬɨɪɨɦ 

ɭɫɬɚɧɨɜɥɟɧ ɮɢɥɶɬɪ 1θ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɞɵɦɚ. Ʉɚɦɟɪɚ ɢɦɟɟɬ ɥɸɤ 17 ɞɥɹ 

ɭɞɨɛɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɦɟɪɵ ɢ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɫɛɨɪɚ ɨɬɯɨɞɨɜ 

ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɨɜ ɫ ɩɨɞɞɨɧɚ 10 ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ 18. Ⱦɥɹ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɤɚɦɟɪɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ 

ɬɟɦɩɟɪɚɬɭɪɵ 19 ɫ ɜɵɜɨɞɨɦ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ 20, ɬɭɞɚ ɠɟ ɜɵɜɟɞɟɧ ɤɚɛɟɥɶ, 

ɢɞɭɳɢɣ ɨɬ ɬɟɪɦɨɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ. 

ȼ ɤɨɪɩɭɫɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɪɟɥɶɫɵ 21, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɤɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɢ 22. Ʉɚɦɟɪɚ ɞɥɹ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɦɟɟɬ ɨɬɤɢɞɧɨɣ 

ɬɪɚɩ 23. Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɦɟɪɚ ɢɦɟɟɬ ɝɟɪɦɟɬɢɱɧɵɟ ɞɜɟɪɢ 24, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɜ 

ɤɚɦɟɪɭ ɜɤɚɬɵɜɚɸɬ ɤɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɢ. Ʉɚɦɟɪɚ ɬɚɤɠɟ ɫɧɚɛɠɟɧɚ ɤɨɥɟɫɚɦɢ 25 ɢ 

ɞɵɲɥɨɦ 26 ɞɥɹ ɭɞɨɛɫɬɜɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 

Ʉɚɦɟɪɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɨɰɟɫɫ ɤɨɩɱɟɧɢɹ ɦɹɫɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: ɩɨɞɫɭɲɤɚ, ɫɨɛɫɬɜɟɧɧɨ ɤɨɩɱɟɧɢɟ ɢ 

ɩɪɨɩɟɤɚɧɢɟ. Ɇɹɫɧɵɟ ɩɪɨɞɭɤɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɫɨɥɟɧɧɚɹ, ɪɚɡɦɟɳɚɟɬɫɹ 

(ɩɨɞɜɟɲɢɜɚɟɬɫɹ) ɜ ɤɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɚɯ. ɋ ɩɨɦɨɳɶɸ ɨɬɤɢɞɧɨɝɨ ɬɪɚɩɚ, 

ɜɪɭɱɧɭɸ ɢɥɢ ɩɨɞɴɟɦɧɢɤɨɦ, ɤɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɢ ɩɨ ɪɟɥɶɫɚɦ ɡɚɜɨɡɹɬ ɜ ɤɚɦɟɪɭ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ 

Ʉɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɢ ɭɫɬɚɧɨɜɥɢɜɚɸɬɫɹ ɧɚ ɪɟɥɶɫɚɯ ɨɬɤɢɞɧɨɝɨ 

ɫɟɤɰɢɨɧɧɨɝɨ ɩɨɥɚ. Ɂɚɤɪɵɜɚɸɬɫɹ ɝɟɪɦɟɬɢɱɧɵɟ ɞɜɟɪɢ, ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ  

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɜɤɥɸɱɚɸɬɫɹ ɬɟɪɦɨɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɢ, ɚ ɬɚɤɠɟ 

ɜɟɧɬɢɥɹɬɨɪɵ, ɫ ɩɨɦɨɳɶɸ ɩɪɢɜɨɞɨɜ, ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɦɚɫɫɨɨɛɦɟɧɚ 

ɜɨɡɞɭɯɚ. Ɉɬɤɪɵɜɚɟɬɫɹ ɥɸɤ ɞɥɹ ɩɪɢɬɨɤɚ ɜɨɡɞɭɯɚ ɢɡɜɧɟ ɜ ɤɚɦɟɪɭ, ɢ ɜ 

ɜɵɯɥɨɩɧɨɦ ɤɚɧɚɥɟ ɡɚɫɥɨɧɤɚ ɫɬɚɜɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ "ɨɬɤɪɵɬɨ" ɫ ɩɨɦɨɳɶɸ 

ɪɭɱɧɨɝɨ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ. ɂɞɟɬ ɩɪɨɰɟɫɫ ɩɨɞɫɭɲɤɢ ɫ ɩɨɫɬɨɹɧɧɵɦ 

ɨɛɦɟɧɨɦ ɜɨɡɞɭɯɚ. ɉɪɢɱɟɦ, ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ  ɩɨɫɬɨɹɧɧɨ 

ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɢɡɭ ɤɚɦɟɪɵ, ɬɚɤ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɜɟɪɯɭ 

ɤɚɦɟɪɵ, ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɨɬɤɥɸɱɚɟɬɫɹ ɱɚɫɬɶ Ɍɗɇɨɜ, ɢɥɢ ɦɟɧɹɟɬɫɹ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ. Ɉɬɯɨɞɵ (ɠɢɪ ɢ ɬ.ɞ.) ɫɬɟɤɚɸɬ ɧɚ ɧɚɤɥɨɧɧɵɣ 

ɩɨɞɞɨɧ, ɩɪɢɱɟɦ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɬɟɪɦɨɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɢ ɡɚɳɢɳɚɟɬ ɷɤɪɚɧ ɢ 

ɤɨɡɵɪɶɤɢ. ɂɡ ɤɚɦɟɪɵ ɨɬɯɨɞɵ ɭɞɚɥɹɸɬɫɹ ɱɟɪɟɡ ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ. Ⱦɥɹ 

ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɰɟɫɫɚɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɜ ɤɚɦɟɪɟ, ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɨɤɨɲɤɨ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɵ 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɞɫɭɲɤɢ ɧɚɫɬɭɩɚɟɬ ɜɬɨɪɨɣ ɷɬɚɩ ɫɨɛɫɬɜɟɧɧɨ 

ɤɨɩɱɟɧɢɟ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɥɸɤ ɡɚɤɪɵɬ, ɡɚɫɥɨɧɤɚ ɜ ɩɨɥɨɠɟɧɢɢ "ɡɚɤɪɵɬɨ". ȼ 

ɪɚɛɨɬɭ ɜɤɥɸɱɚɟɬɫɹ ɞɵɦɨɝɟɧɟɪɚɬɨɪ, ɤɭɞɚ ɜɯɨɞɹɬ ɬɟɩɥɨɷɧɟɪɝɨɧɚɝɪɟɜɚɬɟɥɢ ɢ 

ɥɨɬɨɤ ɫ ɨɩɢɥɤɚɦɢ. Ⱦɵɦɨɝɟɧɟɪɚɬɨɪ ɜɵɪɚɛɚɬɵɜɚɟɬ ɞɵɦ. ɉɪɢɡɧɚɧɨ, ɱɬɨ 

ɧɚɢɥɭɱɲɢɦ ɹɜɥɹɟɬɫɹ ɤɨɩɬɢɥɶɧɵɣ ɞɵɦ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɞɪɟɜɟɫɢɧɵ ɥɢɫɬɜɟɧɧɵɯ 

ɩɨɪɨɞ (ɨɥɶɯɚ, ɛɭɤ, ɞɭɛ, ɤɥɟɧ ɢ ɬ.ɞ.). Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɜ ɤɚɦɟɪɟ ɜ 

ɩɪɨɰɟɫɫɟ ɤɨɩɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɠɢɝɚɧɢɹ ɨɩɢɥɨɤ Ɍ=280-350
ɨɋ. Ⱦɪɟɜɟɫɧɵɟ ɨɩɢɥɤɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɭɯɢɦɢ. 

Ɋɚɡɦɟɳɟɧɢɟ ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɪɦɨɢɡɨɥɢɪɨɜɚɧɧɨɣ ɤɚɦɟɪɟ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɷɧɟɪɝɨɷɤɨɧɨɦɢɱɧɨɫɬɶ. ȼ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɞɵɦɚ ɩɪɢ 

ɬɥɟɧɢɢ ɨɩɢɥɨɤ ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɢɡ ɬɥɟɧɢɹ, 

ɩɪɢ ɷɬɨɦ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɵ ɨɬɤɥɸɱɚɸɬ Ɍɗɇɵ ɢ ɜɵɞɟɥɹɟɦɨɟ ɧɚ ɧɚɝɪɟɜ ɤɚɦɟɪɵ 

ɬɟɩɥɨ ɩɨɫɬɭɩɚɟɬ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɬɥɟɧɢɹ ɨɩɢɥɨɤ. ȿɫɥɢ ɬɟɩɥɚ ɧɟɞɨɫɬɚɬɨɱɧɨ, 
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ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɤɥɸɱɚɸɬɫɹ Ɍɗɇɵ ɢ ɩɪɨɰɟɫɫ 

ɨɩɹɬɶ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ. Ʉɨɩɬɢɥɶɧɵɣ ɞɵɦ ɨɛɥɚɞɚɟɬ ɛɚɤɬɟɪɢɰɢɞɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɭɟɦɨɣ ɝɭɫɬɨɬɵ ɞɵɦɚ ɦɟɧɹɟɬɫɹ ɪɚɫɯɨɞ 

ɨɩɢɥɨɤ ɨɬ 0,4η ɞɨ 1,8η ɤɝ/ɱ. 

Ʉɨɩɬɢɥɶɧɵɣ ɞɵɦ ɡɚ ɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɩɨɫɬɭɩɚɟɬ ɢɡ 

ɞɵɦɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɨɯɨɞɹ ɮɢɥɶɬɪ, ɜ ɤɚɦɟɪɭ. ȼɟɧɬɢɥɹɬɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɪɨɝɨɧɹɟɬ ɞɵɦ ɜɨɤɪɭɝ ɦɹɫɚ ɫɨ ɫɤɨɪɨɫɬɶɸ 0,3 ɦ3/ɫ. Ɍɟɩɥɨɨɛɦɟɧɧɢɤ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚɞ ɞɵɦɨɝɟɧɟɪɚɬɨɪɨɦ, ɫɧɢɠɚɟɬ "ɬɟɩɥɨɜɨɣ ɭɞɚɪ" ɜ ɫɥɭɱɚɟ 

ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɨɩɢɥɨɤ, ɩɪɟɞɭɩɪɟɠɞɚɹ ɬɟɦ ɫɚɦɵɦ ɧɚɪɭɲɟɧɢɟ ɬɟɩɥɨɜɨɝɨ 

ɪɟɠɢɦɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɬɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ ɫɨ ɫɧɢɠɟɧɢɟɦ ɜɤɭɫɨɜɵɯ 

ɫɜɨɣɫɬɜ ɩɪɨɞɭɤɬɚ.  

ɋɨɱɟɬɚɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɪɚɡɜɢɬɨɣ ɩɥɨɳɚɞɢ ɬɟɩɥɨɨɛɦɟɧɚ ɢ 

ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ ɳɟɥɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɫɜɨɣɫɬɜɚ 

ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɹ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɷɬɚɩɚ, ɫɨɛɫɬɜɟɧɧɨ ɤɨɩɱɟɧɢɹ ɦɹɫɨɩɪɨɞɭɤɬɨɜ, 

ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɛɪɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ 

ɷɬɚɩɚ ɤɨɩɱɟɧɢɹ ɦɹɫɨɩɪɨɞɭɤɬɨɜ ɧɚɫɬɭɩɚɟɬ ɩɨɫɥɟɞɧɢɣ ɷɬɚɩ: ɩɪɨɩɟɤɚɧɢɟ, 

ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɜɵɞɟɪɠɢɜɚɧɢɢ ɡɚɤɨɩɱɟɧɧɨɝɨ ɦɹɫɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɩɪɢ 

ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɜɟɪɶ ɤɚɦɟɪɵ ɨɬɤɪɵɜɚɟɬɫɹ, 

ɤɨɧɬɟɣɧɟɪ-ɬɟɥɟɠɤɢ ɫ ɩɪɨɞɭɤɬɨɦ ɜɵɜɨɡɹɬɫɹ ɞɥɹ ɞɨɫɬɚɜɤɢ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɮɢɥɚɤɬɢɤɚ ɤɚɦɟɪɵ ɩɟɪɟɞ ɫɥɟɞɭɸɳɟɣ 

ɡɚɝɪɭɡɤɨɣ.  Ʉɚɦɟɪɚ ɞɥɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɨɜ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɨɣ 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɛɢɥɶɧɨɫɬɶɸ ɢ (ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ) 

ɚɜɬɚɧɨɦɧɨɫɬɶɸ. 

    

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.2.1 ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɡɚɝɪɭɡɨɱɧɨɣ ɬɟɥɟɠɤɢ 

Ɇɚɬɟɪɢɚɥ ɛɨɥɬɚ ɋɬ3. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 3,θ 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ  Ɍɜ=3  30=30 ɤɝ/ɦɦ 2=30 ɦɉа 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ  Ɍɬ=3   6=18 ɤɝ/ɦɦ2 =180 ɦɉа 
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Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                               ,
n

T
T m

p                                        (3.1) 

ɝɞɟ   [n]- ɬɪɟɛɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. 

[n]=4…η  ɞɥɹ ɛɨɥɬɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɪɟɡɶɛɵ, b=16 ɦɦ 

                      ɦɉаTp 40
5,4

180
 

Ȼɨɥɬ ɩɨɫɬɚɜɥɟɧ ɫ ɡɚɡɨɪɨɦ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ  

                             Fɬɪ  > Q                                               (3.2) 

                         QfPFmp                                           (3.3)   

ɝɞɟ  Ɋ - ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ, ɦɉа; 

        f=0,1…0,η (ɛɟɡ ɫɦɚɡɤɢ), - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɥɶɠɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ  3.3 - ɋɯɟɦɚ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

                                   QKfp                                    (3.4)          

 ɝɞɟ  К-ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, К=1,7 

                                
)( iF

QK
P ,                                         (3.5)  

ɝɞɟ  i-ɱɢɫɥɨ ɛɨɥɬɨɜ 

ɦɉаP 2400
)21,0(

4007,1
 

d

P
pTTp

4
 

Ɉɬɫɸɞɚ                               
)(

3,1
41

Tpɉ
Pd  

 

ɦɦd 9,9
)4014,3(

3,124004
1  

Ⱦɢɚɦɟɬɪ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ d1=10ɦɦ 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                          2

1

4

dɉ
P

TT pp                                       (3.6) 
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ɦɉаTp 5,30
1014,3

24004
2

 

                                  30,5<40  

ɩɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
                                 Ɍɫɦ<[Tɦ]                                                (3.7) 

  

                         ,
ɫɦɫɦ

ɫɦ
F

iP

F

Q
T                                               (3.8) 

ɝɞɟ Fɫɦ-ɩɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ, ɛɟɡ ɭɱɟɬɚ ɨɬɜɟɪɫɬɢɹ, ɦɦ 

 

                           280050160 ɦɦFcɦ  

  

                            6,0
800

22400
ɫɦɌ  

                                  0,6<14,4 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

3.2.2 Ɋɚɫɱɟɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ  

ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ  ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɩɨ ɭɪɚɜɧɟɧɢɸ: 

           ,/
100

1 qn
xrtc

CF                              (3.9) 

ɝɞɟ ɋ1-ɧɚɱɚɥɶɧɚɹ ɦɚɫɫɚ ɩɪɨɫɭɲɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɝ/ч; 

       х - ɩɨɬɟɪɹ ɦɚɫɫɵ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɤɨɩɱɟɧɢɹ ɩɪɢ ɧɚɝɪɟɜɟ, %; 

        ,
100

100

2

21

w

ww
x                         (3.10) 

ɝɞɟ w1 и w2-ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɜɥɚɠɧɨɫɬɶ ɩɪɨɞɭɤɬɚ, %; 

       ɫ-ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɤɤаɥ/(ɤɝ  ɝɪаɞ); 

t-ɩɨɞɨɝɪɟɜ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɤɨɩɱɟɧɢɹ, ɝɪаɞ; 

r-ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɤɤаɥ/ɤɝ; 

q-ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ; 

n-ɄɉȾ ɭɫɬɚɧɨɜɤɢ  

ɂɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɩɪɢɜɨɞɢɦ 

ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ. 
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 F=0,5 ɦ2
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɜɟɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 

ɧɚɝɪɟɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

          nɤcɧэ QtGtcGQ                                (3.11)  

ɝɞɟ Q-ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɢɟɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɦ 

ɭɫɬɪɨɣɫɬɜɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɤȾɠ/ɱ; 

G-ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜ ɨɛɨɝɪɟɜɚɟɦɨɦ ɚɩɩɚɪɚɬɟ ɩɪɨɞɭɤɬɚ, ɤɝ/ɱ; 

ɋ- ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɤȾж/(ɤɝК); 

tɧ, tɤ – ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɋ; 

Qɩ- ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤȾж/ч. 

 

ɂɡ ɭɪɚɜɧɟɧɢɹ  (3.11) ɫɥɟɞɭɟɬ: 

                         cGQэ (tr-tɧ)+Qn,                                            (3.12) 

Ɇɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ  ɷɥɟɦɟɧɬɨɜ (ɤВɬ) 

                                     
3600

эQ
N                                               (3.13) 

                         ɤВɬN ,191,1
3600

4289
 

 

3.2.3 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɫɟɤɰɢɣ 

ɉɨɜɟɪɯɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɭɪɚɜɧɟɧɢɸ: [3] 

F = C ∙ ΔЭ + r ∙ x / 100 / q ∙ Ș ,                               (3.5.1) 

ɝɞɟ G1 – ɧɚɱɚɥɶɧɚɹ ɦɚɫɫɚ ɩɨɞɫɭɲɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɝ / ɱɚɫ; 

      ɯ – ɩɨɬɟɪɹ ɦɚɫɫɵ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɫɭɲɤɢ ɩɪɨɞɭɤɬɚ ɩɪɢ ɧɚɝɪɟɜɟ, % 

ɯ = [ω1  + ω2 / 100 – ωzЖ ∙ 100% ,                            (3.5.2)  

ɝɞɟ    ω1  ɢ  ωz – ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɜɥɚɠɧɨɫɬɶ ɩɪɨɞɭɤɬɚ, 100%; 

         ɫ – ɬɟɩɥɨɟɦɤɨɫɬɢ  ɩɪɨɞɭɤɬɚ, ɤɤɚɥ / (ɤɝ ∙ ɋ˚); 

ΔЭ – ɩɨɞɨɝɪɟɜ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɫɭɲɤɢ, ɋ˚ 

r – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɤɤɚɥ / ɤɝ; 

q – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ, ɤɤɚɥ / (ɦ2 ∙ ɥ); 
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Ș – ɄɉȾ ɭɫɬɚɧɨɜɤɢ. 

ɂɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɢ ɩɪɢɜɨɞɢɦ 

ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ. 

F = 0,η ɦ2
. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɜɟɫɬɢ ɜ ɩɪɨɰɟɫɫ 

ɧɚɝɪɟɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: [4] 

Qɷ + Gc ∙ tɧ = Gc∙ tɤ + Qɩ ,                                (3.5.3) 

ɝɞɟ Qɷ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɦ      

       ɭɫɬɪɨɣɫɬɜɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɤȼɬ / ɱɚɫ; 

      Gc – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜ ɨɛɨɝɪɟɜɚɟɦɨɦ  ɚɩɩɚɪɚɬɟ ɩɪɨɞɭɤɬɚ,      

       ɤɝ / ɱɚɫ; 

     tɧ, tɤ – ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ,ɋ˚        

     Qɩ – ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤȼɬ / ɱɚɫ. 

 ɂɡ ɭɪɚɜɧɟɧɢɹ (3.η.3) ɫɥɟɞɭɟɬ: 

Qɷ = Gc (tɤ - tɧ) + Qɩ ,                                       (3.5.4) 

 Ɇɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [6] 

N = Qɷ / 3600 ,                                            (3.5.5)  

N = 109440 / 3θ00 = 30,4 , ɤȼɬ 

 Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɞɜɢɠɟɧɢɸ ɬɟɥɟɠɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: [6] 

Wɩɟɪ = Ʉɪ ∙ Wɬɪ ,                                           (3.5.6) 

ɝɞɟ  Wɬɪ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɞɜɢɠɟɧɢɸ ɬɟɥɟɠɤɢ ɨɬ ɬɪɟɧɢɹ ɜ ɨɩɨɪɧɵɯ      

       ɤɚɬɤɚɯ; 

       Ʉɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɯɨɞɨɜɵɯ ɤɨɥɟɫ; 

       Ʉɪ = 1,9. 

 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [7] 

Wɬɪ = (Gɧ + Q) D + 2μ / d ∙ g ,                              (3.5.7) 

ɝɞɟ  Gɧ – ɜɟɫ ɩɥɨɳɚɞɤɢ, ɤɝ; 

       Q – ɜɟɫ ɝɪɭɡɚ, ɤɝ; 

       D – ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ, ɦɦ; 
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       μ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɤɚɱɟɧɢɹ,  μ = 0,04. 

Wɬɪ = [(78 + 48) ∙ 0,02 ∙ 200 + 2 ∙ 0,04 / 50] ∙ 9,8 = 12,0η ɇ. 

Wɩɟɪ = 1,9 ∙ 12,0η = 22,9 ɇ. 

Ɋɚɫɱɟɬ ɬɢɩɨɜɨɣ ɛɚɥɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɟɠɤɢ.  

Ɋɢɫɭɧɨɤ 3.4 – ɗɩɸɪɚ ɛɚɥɤɢ ɡɚɳɟɦɥɟɧɧɨɣ ɩɨ ɤɨɧɰɚɦ. 

 Ɋɟɚɤɰɢɹ ɫɢɥɵ ɢ ɦɨɦɟɧɬɵ ɨɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:[1, 2] 

Ⱥ = ȼ = 1 / 2  q ∙ L ,                                          (3.5.8)  

Ɇɚ = Ɇɜ = 1 / 12  q ∙ L2
. 

 ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɫɟɱɟɧɢɢ, ɧɚɢɛɨɥɶɲɢɣ 

ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [1, 2] 

Ɇɯ = q ∙ L2 
/ 2 (z / L – 1 / 6 – z

2
 / L

2
),                          (3.3.9) 

ɝɞɟ Ɇ – ɦɨɦɟɧɬ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ,  ɫɨɜɩɚɞɚɸɳɢɣ  ɫ  ɨɫɶɸ ɛɪɭɫɚ z,        

       ɤɝɫ ∙ ɫɦ; 

      L – ɞɥɢɧɚ ɛɚɥɤɢ.  

Ɇɯ max = 1 / 12 q ∙ L2
 

Ɇɯ max = 26. 

 ɍɪɚɜɧɟɧɢɟ ɭɩɪɭɝɨɣ ɥɢɧɢɢ, ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɝɢɛ, ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɤɪɚɣɧɢɯ 

ɫɟɱɟɧɢɣ ɛɚɥɤɢ: [1, 2] 

υ = - q ∙ z2 / 24 ȿ ∙ Jɯ ( L - z)
2
,                             (3.5.10) 
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ɝɞɟ Jɯ – ɨɫɟɜɨɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ, ɫɦ4
; 

υmax = - q ∙ z2 / 24 ȿ ∙ Jɯ ( L - z)
2
,                             (3.5.11) 

ș1 = ș2 = 0,                                              (3.5.12) 

ɝɞɟ ș1 ɢ ș2 – ɭɝɥɵ ɩɨɜɨɪɨɬɚ. 

 

3.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ  

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɨɣ 

Ɉɛщɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

Ʉ ɪɚɛɨɬɟ ɫ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɨɣ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ 

ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɢ 

ɩɪɢɡɧɚɧɧɵɟ ɝɨɞɧɵɦɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ. 

Ɋɚɛɨɬɧɢɤ, ɜɵɩɨɥɧɹɸɳɢɣ ɪɚɛɨɬɵ ɫ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɨɣ, ɞɨɥɠɟɧ 

ɡɧɚɬɶ: ɧɚɫɬɨɹɳɭɸ ɢɧɫɬɪɭɤɰɢɸ; ɢɧɫɬɪɭɤɰɢɸ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 

ɩɪɨɜɟɞɟɧɢɸ ɡɚɦɟɪɨɜ ɭɪɨɜɧɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ; ɩɪɚɜɢɥɚ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ; ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ 

ɝɢɝɢɟɧɵ. Ⱦɨɩɭɫɤ ɤ  ɪɚɛɨɬɟ ɫ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɨɣ, ɨɮɨɪɦɥɹɟɬɫɹ ɧɚɪɹɞɨɦ-

ɞɨɩɭɫɤɨɦ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɫ ɬɟɪɦɨɞɵɦɨɜɨɣ ɤɚɦɟɪɨɣ, ɜɨɡɦɨɠɧɨ 

ɜɨɡɞɟɣɫɬɜɢɟ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: 

ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɤɚɦɟɪɵ; ɧɚɥɢɱɢɟ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɫɬɨɱɧɵɯ ɢ 

ɩɪɢɪɨɞɧɵɯ ɜɨɞɚɯ; ɮɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ: ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɞɜɟɪɧɵɯ 

ɩɪɨɤɥɚɞɨɤ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɪɨɩɭɫɤ ɞɵɦɚ ɢɡ ɤɚɦɟɪɵ ɜ ɪɚɛɨɱɟɟ ɩɨɦɟɳɟɧɢɟ; 

ɢɫɩɪɚɜɧɨɫɬɶ ɡɨɧɬɨɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɞɨɥɶ ɮɪɨɧɬɚ 

ɤɚɦɟɪ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɞɵɦɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 

ɨɬɤɪɵɜɚɧɢɢ ɞɜɟɪɟɣ ɤɚɦɟɪ; ɢɫɩɪɚɜɧɨɫɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɟɲɟɬɨɤ (ɥɨɠɧɨɝɨ 

ɩɨɥɚ); ɢɫɩɪɚɜɧɨɫɬɶ ɩɚɪɨɜɵɯ ɛɚɬɚɪɟɣ (ɡɦɟɟɜɢɤɨɜ), ɫ ɬɟɦ ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ 

ɩɨɩɚɞɚɧɢɟ ɩɚɪɚ ɜ ɤɚɦɟɪɭ; ɢɫɩɪɚɜɧɨɫɬɶ ɦɚɧɨɦɟɬɪɚ ɧɚ ɝɪɟɛɟɧɤɟ 

ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ ɧɚɥɢɱɢɟ ɞɚɜɥɟɧɢɹ ɩɚɪɚ; ɢɫɩɪɚɜɧɨɫɬɶ ɜɟɧɬɢɥɟɣ ɧɚ 
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ɩɚɪɨɩɪɨɜɨɞɟ ɩɚɪɨɜɵɯ ɛɚɬɚɪɟɣ (ɡɦɟɟɜɢɤɨɜ); ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ 

ɬɟɪɦɨɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɫɨɛɵɟ ɝɧɟɡɞɚ ɜ ɞɜɟɪɢ ɤɚɠɞɨɣ ɤɚɦɟɪɵ, ɚ ɬɚɤɠɟ 

ɞɪɭɝɢɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨɫɬɚɜɢɬɶ ɜ ɢɡɜɟɫɬɧɨɫɬɶ ɦɚɫɬɟɪɚ ɢ ɧɟ 

ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɞɨ ɩɨɥɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ ɧɟɩɨɥɚɞɨɤ. 

Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ 

ɋɥɟɞɢɬɶ ɡɚ ɪɚɜɧɨɦɟɪɧɨɣ ɡɚɝɪɭɡɤɨɣ ɪɚɦ (ɧɟ ɛɨɥɟɟ 300 ɤɝ ɧɚ ɨɞɧɭ ɪɚɦɭ). 

ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɨɛɠɚɪɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɡɚɯɨɞɢɬɶ ɜ ɤɚɦɟɪɭ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 

ɩɪɨɰɟɫɫɚ ɨɛɠɚɪɤɢ ɢ ɤɨɩɱɟɧɢɹ ɜɵɝɪɭɡɤɭ ɪɚɦ ɢɡ ɤɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɬɶ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɛɚɝɪɨɜ). ɉɪɢ ɜɵɝɪɭɡɤɟ ɨɫɬɟɪɟɝɚɬɶɫɹ 

ɨɠɨɝɨɜ. Ɂɚɝɪɭɡɤɭ, ɜɵɝɪɭɡɤɭ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɪɚɦ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜ 

ɪɭɤɚɜɢɰɚɯ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɡɝɪɭɡɤɭ ɤɚɦɟɪ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɟɟ 

ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ ɲɢɛɟɪɚ ɜɵɬɹɠɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ. ɇɟ ɨɩɢɪɚɬɶɫɹ 

ɨ ɞɜɟɪɢ ɤɚɦɟɪ, ɧɟ ɪɚɡɪɟɲɚɬɶ ɷɬɨɝɨ ɞɪɭɝɢɦ ɥɢɰɚɦ (ɜɨ ɢɡɛɟɠɚɧɢɟ ɨɠɨɝɨɜ). 

Ɂɚɩɪɟɳɚɟɬɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɠɢɝɚɧɢɟ ɫɚɠɢ.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɬɟɱɢ ɩɚɪɨɜɵɯ ɛɚɬɚɪɟɣ, ɨɬɫɭɬɫɬɜɢɹ ɢɯ ɧɚɝɪɟɜɚ, 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɬɪɟɥɨɤ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɥɸɛɵɯ ɞɪɭɝɢɯ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɫɨɨɛɳɢɬɶ ɦɚɫɬɟɪɭ ɢ ɧɟ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɞɨ ɩɨɥɧɨɝɨ 

ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ ɧɟɩɨɥɚɞɨɤ. 

 

3.4 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

3.4.1 Ɍɟɯɧɢɤɚ - ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɐɟɥɶɸ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ 

ɭɫɬɚɧɨɜɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ  ɫ 

ɫɭɳɟɫɬɜɭɸɳɢɦ. 

Ɋɚɫɱɟɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [2]: 

G =(Gɤ + Gɝ) ∙ Ʉ ,                                 (3.4.1) 

ɝɞɟ Gɤ  - ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɝɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ.; 
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Gɝ - ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ. 

Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɢɡɪɚɫɯɨɞɨɜɚɧɧɭɸ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ          

      ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. (Ⱦɥɹ ɪɚɫɱɟɬɚ Ʉ=1,0η/1,1η) 

 Ȼɟɪɟɦ     Ʉ=1,10.   [3l] 

Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 

3.4.1 

Ɍɚɛɥɢɰɚ 3.4.1 - Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

 

№ ɩ\ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɢ ɢ 

ɦɚɬɟɪɢɚɥɚ 

Ɉɛɴɟɦ 

ɞɟɬɚɥɢ, ɫɦ3 
ɂɞɟɚɥɶɧɵɣ 
ɜɟɫ, ɤɝ/ɫɦ2 

Ɇɚɫɫɚ  
ɞɟɬɚɥɢ, ɤɝ 

1 Ʉɪɨɧɲɬɟɣɧ, ηθ ɲɬ. 562 0,001 0,562 

      2 Ȼɚɥɤɚ 28750 0,001 28,750 

3 ȼɚɥ, 4 ɲɬ. 340 0,001 0,340 

4 Ɉɛɨɞ, 4 ɲɬ. 9180 0,0006 5,508 

5 Ɍɪɭɛɚ 30753 0,0006 18,452 

   ɂɌɈȽɈ 53,612 

  

Ɇɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɞɚɧɧɵɦ. 

Ɇɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɫɨɫɬɚɜɥɹɟɬ  209 ɤɝ. 

 Ɇɚɫɫɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [2]: 

Gɤ=( Gɜ + Gɤɪ + Gɛ + Gɬɪ + Gɨɛ) ,                               (3.4.2) 

ɝɞɟ  Gɜ – ɦɚɫɫɚ ɨɞɧɨɝɨ ɜɚɥɚ, ɤɝ; 

       Gɛ – ɦɚɫɫɚ ɛɚɥɤɢ, ɤɝ; 

       Gɤɪ – ɦɚɫɫɚ 1 – ɝɨ ɤɪɚɧɲɬɟɣɧɚ, ɤɝ; 

       Gɬɪ – ɦɚɫɫɚ ɬɪɭɛɵ, ɤɝ; 

       Gɨɛ – ɦɚɫɫɚ ɨɞɧɨɝɨ ɨɛɨɞɤɚ, ɤɝ;  

 ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ  Gɜ = 0,34 ∙ 4 = 1,3θ ɤɝ; Gɛ = 28,7η ɤɝ;  

Gɤɪ = 0,ηθ2 ∙ ηθ = 31,η ɤɝ; Gɬɪ = 18,4η ɤɝ; Gɨɛ = η,η08 ∙ 4 = 22,03 ɤɝ. 

Gɤ = 1,3θ + 28,7η + 31,η + 18,4η2 + 22,03 = 102,09 ɤɝ 
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G = (102,09 + 409) ∙ 1,0η = η3θ,7 ɤɝ 

    Ɋɚɫɱɟɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨ-

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ  ɩɨ ɮɨɪɦɭɥɟ: 

ɋ ɛ.ɫ..= ɋɛɨ ∙ Lc ∙ ɛ ∙  G1 / Gɨ  ,                                                        (3.4.3) 

ɝɞɟ G1,Gɨ – ɦɚɫɫɚ ɧɨɜɨɣ ɢ ɛɚɡɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɝ.;  

      Lc – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜ ɢɡɭɱɚɟɦɨɦ ɩɟɪɢɨɞɟ,      

              (ɛɟɪɟɦ Lc = 1); 

      ɛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ  ɭɞɟɲɟɜɥɟɧɢɟ ɢɥɢ ɭɞɨɪɨɠɚɧɢɟ ɧɨɜɨɣ    

             ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɨɠɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ;        

              (ɛ = 0,9η…1,0η)      

ɋ ɛ.ɫ..= 290000 ∙ 1 ∙ 0,9η ∙ η37  / θ30 = 234700 ɪɭɛ. 

 

3.4.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɛɢɪɚɸɬɫɹ ɢɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ 

Ɍɚɛɥɢɰɚ 3.4.2. – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬɵ 

Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ  

ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ./ɱɟɥ. 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 

537 

234700 

30,4 

 

1 

III 

10 

14,2 

16 

14560 

630 

290000 

30,4 

 

1 

III 

10 

14,2 

16 

14560 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 0,0042 0,0050 

 Ɇɚɫɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɛɟɪɟɬɫɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɫɱɟɬɨɜ. 

  Wɱ0 = 40, 2 ɤɝ/ɱ;                                             (3.4.4) 

Wɱ1 = η0 ɤɝ/ɱ;                                               

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [2] 

                                                       ɗɟ = Nɷ /  Wɱ ,                                             (3.4.5) 

ɝɞɟ   Nɷ – ɩɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

        Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ / ɱ; 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ Nɷ = 30 ɤȼɬ    Wɱ = 4,2 ɧɚɯɨɞɢɦ 

ɗɟ0 = 30  / 40,2 =0, 74 ɤȼɬ∙ɱ/ɤɝ; 

ɗɟ1 = 30 / 50 = 0,6 ɤȼɬ∙ɱ/ɤɝ; 

 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                            

                                     Ɇɟ = G / Wɱ
 
 · Ɍɝɨɞ · 

 Ɍɫ  ,                                         

(3.4.6) 

ɝɞɟ   G - ɦɚɫɫɚ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ;  

        Ɍɝɨɞ - ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ;                       Ɍɝɨɞ = 14400 

        Ɍɫ - ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧ, ɥɟɬ.    Ɍɟ = 10 ɥɟɬ. [23] 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ: 

G0 = 537 ɤɝ; 

G1 = 630 ɤɝ; 

           Me0 =630 / 40,2 · 14400 · 10 = 0, 000104 ɤɝ/ɤɝ. 

Me1 = 537 / 50  · 14400 · 10 = 0, 000075 ɤɝ/ɤɝ; 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [2] 

 

                                                    Fe = Cɛ / Wɱ ∙ Ɍɝɨɞ. ,                                                                  
(3.4.7) 

ɝɞɟ Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ; 
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     ɋɛ  – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɵɫ.ɪɭɛ./ɬ; 

     (ɋɛ1 = 234700 ɬɵɫ. ɪɭɛ.)     (ɋɛ2 = 290000 ɬɵɫ. ɪɭɛ.) 

     Ɍɝɨɞ. – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ;                                                              

Fe0 =290000 / 40, 2 ∙ 14400 = 0,48 ɪɭɛ./ɤɝ.; 

Fe1= 234700 / η0 ∙ 14400 = 0,32 ɪɭɛ. / ɤɝ.  

 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

                                       S=Cɡɩ+ɋɷ+ɋɪɬɨ+ Ⱥ ,                                             (3.4.8) 

ɝɞɟ ɋ ɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɥ;  

       ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬ;                     

       ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ     

                 ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ; 

        Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ, ɪɭɛ/ɤɝ;                                      

                           ɋɡɩ  = Zɱ ∙ Ɍɟ  ∙ Ʉɞ ∙ Ʉɫɬ ∙ Ʉɫɫ ∙ Ʉɨɬ ,                                             

(3.4.9)      

              

Ɍɟ – ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ/ɤɝ; 
Ʉɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ (ɛɟɪɟɦ  Ʉɞ = 1,5;  Ʉɫɬ = 1,1;  Ʉɫɫ = 1,28;  Ʉɨɬ = 1,1. ) 

  Zɱ - ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ ɱɚɫ.   ( Г = 80 ).                                        

Ɍɟ = nɨɛɫɥ / Wɱ ,                                         (3.4.10) 

ɝɞɟ  nɨɛɫɥ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

Ɍɟ0 = 1 / 40,2 = 0,023 ɱɟɥ / ɤɝ; 

Ɍɟ1 = 1 / η0 = 0,02 ɱɟɥ / ɤɝ; 

ɋɡɩ0 = 80 ∙ 0,023 ∙ 1,η ∙ 1,1 ∙ 1,28 ∙ 1,1 = 4,27 ɪɭɛ. /ɤɝ; 

ɋɡɩ1 = 80 ∙ 0,02 ∙ 1,η ∙ 1,1 ∙ 1,28 ∙ 1,1 = 3,7 ɪɭɛ. /ɤɝ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ɋɷ = ɐɷ ∙ ɗɟ  ,                                                 (3.4.11) 

ɝɞɟ ɐɷ – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ;    
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       ɐɷ =  2,η7 ɪɭɛ./ɤȼɬ·ɱ; 

ɋɷ0 = 2,η7 ∙ 0,74 = 1,9  ɪɭɛ./ɤɝ;  

ɋɷ1 = 2,η7 ∙ 0,θ = 1,η4  ɪɭɛ./ɤɝ; 

Ɂɚɬɪɚɬɵ ɧɚ ɊɌɈ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [2]                                 

  ɋpɬɨ = ɋɛ. * ɇɪɬɨ. / 100* Wɝ * Ɍɝɨɞ ,                                                        (3.4.12) 

ɝɞɟ ɇɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ; 

   ɋpɬɨ1 = 290000 ∙ 1η / 100 ∙ 0,42 ∙ 14400 = 0,071 ɪɭɛ./ɤɝ; 

ɋpɬɨ2 = 234700 ∙ 1η / 100 ∙ 0,η ∙ 14400 = 0,048 ɪɭɛ./ɤɝ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

                                      Ⱥ1 = ɋɛ1 ∙ ɚ / 100 ∙ Ɍɟ ∙ Ɍɝɨɞ ,                                               (3.4.13) 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %  ɚ = 10%; 

Ⱥ0 = 290000 ∙ 10 / 100 ∙ 0,42 ∙ 14400 = 0,048 ɪɭɛ.; 

        Ⱥ1 = 234700 ∙ 10 / 100 ∙ 0,η ∙ 14400 = 0,033 ɪɭɛ. 

S0 = 4,27 + 1,9 + 0,071 + 0,048 = 6,1 ɪɭɛ.; 
S1 = 3,7 + 1,54 + 0,048 + 0,033 = 5,6 ɪɭɛ. 

 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ [2]:  

Cɩɪ = S + ȿɧ ∙ ɤ = S + ȿɧ ∙Fɟ ,                                     (3.4.14) 

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ      

              ɜɥɨɠɟɧɢɣ.  

Cɩɪ0 = 6,1 + 0, 15 ∙0, 48 = θ,2 ɪɭɛ./ɤɝ; 
Cɩɪ1 = 5,6 + 0, 15 ∙ 0,32 = η,7 ɪɭɛ./ɤɝ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:    

 ɗɝɨɞ= (Sɨ –S1)Wɱ  ∙ Ɍɝɨɞ  ,                                         (3.4.15) 

ɝɞɟ Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ;  

ɗɝɨɞ ɨ = (6,1 – 5,6) ∙ η0 ∙ 14400 = 3θ0000  ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [2]:  

ɤȿЭȿ
ɧɝɨɞɝɨɞ  ,                                           (3.4.16) 

ɝɞɟ ȿɧ -  ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

ȿɝɨɞ = 360000– 0,15 ∙ ηθ000 = 3η1θ00 ɪɭɛ. 
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  ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

                                                Ɍɨɤɭɩ = ɋɛ0 /  ɗɝɨɞ ,                                                         (3.4.16)  

Ɍɨɤɭɩ = 290000 / 3θ0000  = 0,9 ɝɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ  ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

                                           Eɷɮ = ɗɝɨɞ / ɋɛ =  1 / Ɍɨɤɭɩ ;                                    (3.4.17) 

      Eɷɮ = 1 / 0,9 = 1,1.            

   ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.4.2 

Ɍɚɛɥɢɰɚ 3.4.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

№    ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȼɚɪɢɚɧɬɵ 

Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

1  ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɥ/ɱ 42 50 

2    Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɭɛ/ɤɝ 0,48 0,32 

3  Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ,  ɤɝ/ɤɝ 0,000104  0,000075 

4   Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ∙ɱ/ɤɝ 0,23 0,2 

5    ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ/ɟɞ. 0,74 0,6 

6 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚ- 

   ɬɪɚɬ, ɪɭɛ./ɤɝ 
6,1 5,6 

7   ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɤɝ 6,2 
 

5,7 

8     Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ  360000 

9    Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  351600 

10 
  ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ         
   ɜɥɨɠɟɧɢɣ, ɥɟɬ 

 0,9 

11 

    Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ    
  ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ     
  ɜɥɨɠɟɧɢɣ 

 1,1 

 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.4.2 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
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ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 0,9 ɥɟɬ, ɚ ɭ 

ɛɚɡɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  1,4 ɥɟɬ.  

3.5 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. Ɉɫɧɨɜɧɵɦ 

ɫɪɟɞɫɬɜɨɦ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɫɬɨɪɨɧ ɢɧɞɢɜɢɞɭɭɦɚ, 

ɫɩɨɫɨɛɫɬɜɭɹ ɪɚɡɜɢɬɢɸ ɟɝɨ ɞɜɢɝɚɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ ɩɨ ɪɚɡɜɢɬɢɸ ɮɢɡɢɱɟɫɤɢɯ 

ɫɩɨɫɨɛɧɨɫɬɟɣ: 

- ɭɞɚɪɧɵɟ ɞɨɡɢɪɨɜɚɧɧɵɟ ɞɜɢɠɟɧɢɹ ɜ ɜɵɧɭɠɞɟɧɧɵɯ ɩɨɡɚɯ; 

- ɜɵɪɚɛɨɬɤɚ ɜɪɚɳɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɩɚɥɶɰɟɜ ɢ ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɦɵɲɰ ɩɚɥɶɰɟɜ ɢ 

ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɪɭɱɧɨɣ ɥɨɜɤɨɫɬɢ, ɤɨɠɧɨɣ ɢ ɦɵɲɟɱɧɨ-ɫɭɫɬɚɜɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɝɥɚɡɨɦɟɪɚ; 

- ɪɚɡɜɢɬɢɟ ɫɢɥɵ ɢ ɫɬɚɬɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨɡɧɵɯ ɦɵɲɰ ɫɩɢɧɵ, 

ɠɢɜɨɬɚ ɢ ɪɚɡɝɢɛɚɬɟɥɟɣ ɛɟɞɪɚ; 

- ɪɚɡɜɢɬɢɟ ɬɨɱɧɨɫɬɢ ɭɫɢɥɢɣ ɦɵɲɰɚɦɢ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ.   

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, 

ɟɝɨ ɩɫɢɯɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɍɜɨɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 



 

ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ ɫɜɹɡɚɧɧɭɸ ɫ 

ɩɟɪɟɪɚɛɨɬɤɨɣ ɦɹɫɨɩɪɨɞɭɤɬɨɜ (ɤɨɩɱɟɧɢɟ) ɫɨɞɟɪɠɢɬ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤ ɠɟ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ  ɪɚɫɱɟɬɵ. Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɞɪɨɛɧɨɟ 

ɨɩɢɫɚɧɢɟ  ɜɵɛɪɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɛɨɬɚ ɧɟɫɟɬ ɜ 

ɫɟɛɟ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

ɩɪɨɛɥɟɦ ɩɨɫɬɚɜɥɟɧɧɨɣ ɬɟɦɨɣ.  

 ɂɡ ɪɚɛɨɬɵ ɜɢɞɧɨ, ɱɬɨ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɪɦɨɤɚɦɟɪɵ 

ɩɪɨɜɟɥɚ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 1 ɤɝ.  

ɩɪɨɞɭɤɰɢɢ. 

 Ɍɚɤ ɠɟ ɨɛɥɟɝɱɢɥɫɹ ɬɪɭɞ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɞɚɥɟɤɨ ɧɟɦɚɥɨɜɚɠɧɨ. Ƚɥɭɛɨɤɨ ɢɡɭɱɟɧ ɢ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

 ȼ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɛɪɚɳɚɟɬɫɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɧɚ 

ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɢ ɧɟɦɚɥɨɟ ɜɥɢɹɧɢɟ ɭɞɟɥɟɧɨ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ.  

ȼɫɟ ɢɡɭɱɟɧɧɵɟ ɜɨɩɪɨɫɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɧɟɫɭɬ ɜ 

ɫɟɛɟ ɛɨɥɶɲɨɣ ɫɦɵɫɥ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ.  
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