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Ⱥɧɧɨɬɚɰɢɹ 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɇɚɫɵɣɛɭɥɥɢɧɚ Ȼ.Ⱥ. ɧɚ ɬɟɦɭ 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɫɦɟɫɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ      ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɭɸ  3  ɬɚɛɥɢɰɵ,  15  ɪɢɫɭɧɤɨɜ. 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ  20  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 ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɤɨɪɦɨɜ, ɚ ɬɚɤ ɠɟ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɫɦɟɫɢɬɟɥɟɣ ɤɨɪɦɨɜ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɤɨɪɦɨɜ ɢ ɫɯɟɦɚ ɤɨɪɦɨɰɟɯɚ. ȼ ɪɚɡɞɟɥɟ ɬɚɤ ɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɪɚɫɱɟɬɵ ɤɨɪɦɨɰɟɯɚ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɦɟɫɢɬɟɥɹ, ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ. 



 

Annotation 

 

For the final qualifying work of Nasyybullina B. A. on the topic "Improving the 

technological line of feed preparation with the development of a continuous mixer". 

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

including 3 tables and 15 figures. The bibliographic list contains 20 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 existing technologies for preparing 

complete feed, as well as an overview of existing designs of feed mixers conveyors. 

The second section provides the proposed technology for preparing feed and the 

scheme of the feed shop. The section also contains technological calculations of the 

feed mill. 

The third section describes the proposed mixer design and its design 

calculations. The instruction on labor protection was developed and the technical and 

economic calculation of the structure was made.  
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ȼɜɟɞɟɧɢɟ 

ȼ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɢ ɩɬɢɰɟɜɨɞɫɬɜɚ, ɤɨɬɨɪɨɟ ɚɤɬɢɜɧɨ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɨɦ, ɷɤɫɩɟɪɬɵ ɨɠɢɞɚɸɬ ɞɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɪɵɧɤɚ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɬɢɫɬɢɤɟ, ɧɚ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ 2016 ɝɨɞɚ ɫɚɦɨɨɛɟɫɩɟɱɟɧɢɟ 

ɦɹɫɨɩɪɨɞɭɤɬɚɦɢ ɜ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 88%, ɩɨɷɬɨɦɭ ɪɚɫɬɢ ɠɢɜɨɬɧɨɜɨɞɚɦ 

ɟɫɬɶ ɤɭɞɚ, ɢ ɨɧɢ ɜɪɹɞ ɥɢ ɧɟ ɡɚɯɨɬɹɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɬɤɪɵɜɲɢɦɢɫɹ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ.  ɋɨɝɥɚɫɧɨ ɝɨɫɩɪɨɝɪɚɦɦɟ ɪɚɡɜɢɬɢɹ ɚɝɪɚɪɧɨɣ ɨɬɪɚɫɥɢ, ɤ 2020 ɝɨɞɭ 

ɨɛɴɺɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ ɜ ɝɨɞɨɜɨɦ ɜɵɪɚɠɟɧɢɢ ɞɨɥɠɟɧ ɩɪɟɜɵɫɢɬɶ 40 

ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɝɨɥɨɜɶɹ, ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɡɞɚɬɶ ɢɞɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɜɵɪɚɳɢɜɚɧɢɹ ɫɤɨɬɚ, ɬɨ ɟɫɬɶ ɩɨɡɚɛɨɬɢɬɶɫɹ ɨ 

ɦɢɤɪɨɤɥɢɦɚɬɟ, ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦ ɪɚɰɢɨɧɟ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɟ 

ɡɚɛɨɥɟɜɚɧɢɣ. ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɫɩɟɰɢɚɥɢɫɬɚ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɛɭɞɟɬ ɜɯɨɞɢɬɶ 

ɧɚɫɬɪɨɣɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɪɦɥɟɧɢɹ, 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɜɟɬɟɪɢɧɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɫɥɟɠɢɜɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɨɫɬɨɹɧɢɟ ɠɢɜɨɬɧɵɯ, ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 

ɨɬɤɨɪɦɚ ɢ ɩɪɨɱɢɟ ɡɚɞɚɱɢ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɫɨɞɟɪɠɚɧɢɹ ɫɤɨɬɚ. 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɤ 

ɫɤɚɪɦɥɢɜɚɧɢɸ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɞɚɟɬ ɩɪɢɝɨɬɨɜɥɟɧɢɟ 

ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ ɢ ɬɪɟɯɪɚɡɨɜɨɟ ɢɯ 

ɫɤɚɪɦɥɢɜɚɧɢɟ ɜ ɫɭɬɤɢ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɬɨɱɧɨ–ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ. 

ȼ ɫɜɹɡɢ ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɡɚɞɚɱɚɦɢ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɚɫɱɟɬ ɉɌɅ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ; 

– ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɩɨɪɬɟɪɚ–ɫɦɟɫɢɬɟɥɹ; 

– ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 

– ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ. 
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1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 

1.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

1.1.1 ɉɟɪɟɞɨɜɵɟ ɦɟɬɨɞɵ ɤɨɪɦɥɟɧɢɹ ɄɊɋ 

ɉɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɣ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ ɪɚɰɢɨɧ – ɷɬɨ ɡɚɥɨɝ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɤɪɟɩɤɨɝɨ ɡɞɨɪɨɜɶɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. ɇɨ ɫɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɬɶ ɬɚɤɨɟ ɤɨɪɦɥɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɦɢ ɭɫɢɥɢɹɦɢ ɧɟ ɜɫɟɝɞɚ 

ɭɞɚɟɬɫɹ. ɂ ɢɦɟɧɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɪɚɣɧɟ ɩɨɥɟɡɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɩɢɬɚɧɢɸ ɛɭɞɟɬ 

ɤɨɦɛɢɤɨɪɦ ɞɥɹ ɤɨɪɨɜ, ɜ ɤɨɬɨɪɵɣ ɭɠɟ ɜ ɧɭɠɧɵɯ ɩɪɨɩɨɪɰɢɹɯ ɜɯɨɞɹɬ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɠɢɜɨɬɧɨɦɭ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɦɢɧɟɪɚɥɵ ɢ ɜɢɬɚɦɢɧɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɯɢɟ ɤɨɦɛɢɤɨɪɦɚ ɢ ɫɦɟɫɢ ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɦɟɫɬɨ ɜ ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ ɞɨɦɚɲɧɢɯ ɠɢɜɨɬɧɵɯ, ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɡɚɦɟɧɹɹ 

ɬɪɚɞɢɰɢɨɧɧɵɟ ɪɚɫɬɢɬɟɥɶɧɵɟ ɤɨɪɦɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɢɦɟɟɬ 

ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ. ȼ ɫɨɫɬɚɜ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɄɊɋ ɜɯɨɞɹɬ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɵɯ ɜɟɳɟɫɬɜɚ, ɩɪɢ ɷɬɨɦ ɪɚɛɨɬɚɬɶ ɫ ɬɚɤɢɦɢ 

ɤɨɪɦɚɦɢ ɝɨɪɚɡɞɨ ɭɞɨɛɧɟɟ. 

Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɚɸɬ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɤɨɪɦɨɫɦɟɫɢ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɨɧɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɜ ɜ ɩɨɥɧɨɪɚɰɢɨɧɧɵɟ 

ɫɦɟɫɢ ɜɤɥɸɱɚɸɬ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ȼ ɪɚɰɢɨɧ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ 

ɫɨɱɧɵɟ, ɝɪɭɛɵɟ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɫ ɦɚɤɪɨ–ɦɢɤɪɨɞɨɛɚɜɤɚɦɢ. 

ɉɨɥɧɨɪɚɰɢɨɧɧɚɹ ɤɨɪɦɨɜɚɹ ɫɦɟɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɧɚɡɧɚɱɟɧɢɹ ɞɨɥɠɧɚ 

ɨɬɜɟɱɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɦ ɡɨɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɤɚɱɟɫɬɜɭ ɢɯ ɫɦɟɲɢɜɚɧɢɹ, ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ ɜɫɟɯ ɜɢɞɨɜ. 

ɉɪɢɧɰɢɩ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ 

ɤɨɪɦɨɫɦɟɫɟɣ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɥɢ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɥɨɠɟɧ 

ɜ ɨɫɧɨɜɭ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɪɟɠɢɦɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ. 

Ʉ ɫɨɠɚɥɟɧɢɸ, ɧɟ ɜɫɟ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɤɨɪɦɥɟɧɢɸ, ɭɩɪɚɜɥɹɸɳɢɟ ɫɪɟɞɧɟɝɨ 

ɡɜɟɧɚ ɢ ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɨɫɨɡɧɚɸɬ ɜɫɸ ɜɚɠɧɨɫɬɶ ɢ ɡɧɚɱɢɦɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 

ɫɦɟɲɢɜɚɧɢɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɪɦɚ. ɇɟɫɨɛɥɸɞɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɫɦɟɲɢɜɚɧɢɹ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɡɚɦɟɞɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɢ ɫɧɢɠɟɧɢɹ 
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ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ. ɗɬɨ ɧɚɢɛɨɥɟɟ ɡɚɦɟɬɧɨ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɜɵɪɚɳɢɜɚɧɢɢ ɛɪɨɣɥɟɪɨɜ. ɉɨɥɧɨɪɚɰɢɨɧɧɵɣ ɤɨɦɛɢɤɨɪɦ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɜɫɟ 

ɤɨɦɩɨɧɟɧɬɵ ɜ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɨɱɟɬɚɧɢɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 

ɨɩɬɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. Ɇɧɨɝɢɦ ɜɟɞɭɳɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ 

ɧɚɪɭɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɫɦɟɫɟɣ ɬɪɟɛɭɟɬɫɹ ɜɧɟɫɟɧɢɟ ɜ ɤɨɪɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɨɝɨ ɡɚɩɚɫɚ ɧɟɤɨɬɨɪɵɯ ɦɢɤɪɨɞɨɛɚɜɨɤ ɧɚ ɩɨɩɪɚɜɤɭ ɩɨ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɜɟɞɟɧɢɟ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ ɫ 

ɩɨɩɪɚɜɤɨɣ ɧɚ ɩɢɬɚɬɟɥɶɧɨɫɬɶ ɭɞɨɪɨɠɚɟɬ ɪɚɰɢɨɧ. ɇɨ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɞɨɩɨɥɭɱɟɧɢɸ ɩɪɨɞɭɤɰɢɢ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɨɫɥɟɞɫɬɜɢɹ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɨɛɳɟɣ 

ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ Д3,4Ж. 

 

1.1.2 Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ 

ɤɨɪɦɨɜ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɮɟɪɦɚɯ ɢ ɤɨɦɩɥɟɤɫɚɯ ɯɨɡɹɣɫɬɜ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɜɢɞɟ ɬɢɩɨɜɵɯ 

ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɨɟɤɬɨɜ ɞɟɫɹɬɤɢ ɤɨɪɦɨɰɟɯɨɜ ɜ ɪɚɡɥɢɱɧɵɯ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɜɚɪɢɚɧɬɚɯ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɢɯ ɰɟɯɨɜ ɩɨɬɨɱɧɨɟ 

ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɪɦɨɜ ɢ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɢɦɟɸɳɢɯɫɹ ɜ ɯɨɡɹɣɫɬɜɟ ɜ 

ɧɭɠɧɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɚ ɬɚɤɠɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɨɨɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

Ʉɨɪɦɨɰɟɯɢ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɭɱɢɬɵɜɚɬɶ ɫɥɨɠɢɜɲɭɸɫɹ ɤɨɪɦɨɜɭɸ ɛɚɡɭ ɯɨɡɹɣɫɬɜɚ; 

– ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɤɨɪɦɚɯ ɞɥɹ ɜɫɟɯ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɯɨɡɹɣɫɬɜɚ ɫ ɭɱɟɬɨɦ ɞɚɥɶɧɟɣɲɟɝɨ ɪɨɫɬɚ ɩɨɝɨɥɨɜɶɹ; 

– ɨɛɨɪɭɞɨɜɚɧɢɟ ɰɟɯɨɜ ɞɨɥɠɧɨ ɜ ɨɫɧɨɜɧɨɦ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɛɵɬɶ ɩɪɨɫɬɵɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɢ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɬɶ ɪɭɱɧɨɣ ɬɪɭɞ; 

– ɩɨɬɨɱɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɢ ɢɦɟɬɶ ɧɨɦɢɧɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ; 
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– ɨɛɪɚɛɨɬɤɚ ɤɨɪɦɨɜ ɞɨɥɠɧɚ ɭɥɭɱɲɚɬɶ ɧɟ ɬɨɥɶɤɨ ɢɯ ɩɨɟɞɚɟɦɨɫɬɶ, ɧɨ ɢ 

ɩɨɜɵɲɚɬɶ ɩɢɬɚɬɟɥɶɧɨɫɬɶ. 

Ʉɨɪɦɨɰɟɯɢ, ɯɨɬɹ ɢ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɭɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ 

(ȽɂɉɊɈɇɂɋȿɅɖɏɈɁ, ɇɂɉɌɂɆɗɋɄ ɇɁ ɊɋɎɋɊ, ȼɇɂɉɌɂɆɗɋɏ ɢ ɞɪ.) ɩɨ 

ɧɚɛɨɪɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɢɦɟɸɬ ɪɚɡɧɭɸ ɦɨɳɧɨɫɬɶ. Ʉɨɦɛɢɤɨɪɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ 

ɫɦɟɫɶ ɨɱɢɳɟɧɧɵɯ ɢ ɢɡɦɟɥɶɱɟɧɧɵɯ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɤɪɭɩɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 

ɤɨɪɦɨɜɵɯ ɫɪɟɞɫɬɜ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɨɢɡɜɟɞɟɧɧɭɸ ɩɨ ɧɚɭɱɧɨ 

ɨɛɨɫɧɨɜɚɧɧɵɦ ɪɟɰɟɩɬɚɦ, ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɭɸ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɠɢɜɨɬɧɵɯ ɫ ɭɱɟɬɨɦ ɢɯ ɜɢɞɚ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. Ʉɨɦɛɢɤɨɪɦ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬ ɤɨɦɛɢɤɨɪɦɨɜɵɟ ɡɚɜɨɞɵ, ɤɨɬɨɪɵɟ 

ɢɝɪɚɸɬ ɞɚɥɟɤɨ ɧɟ ɩɨɫɥɟɞɧɸɸ ɪɨɥɶ ɜ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɤɚɠɞɨɣ 

ɫɬɪɚɧɵ. ɉɟɪɟɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɜɨɞɨɜ, ɜɤɥɸɱɟɧɢɟ ɧɨɜɵɯ ɤɨɪɦɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɧɨɜɵɟ ɩɪɨɟɤɬɧɵɟ ɬɟɧɞɟɧɰɢɢ ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɩɟɪɜɵɦɢ ɩɪɢɦɟɪɚɦɢ ɢɧɬɟɪɟɫɚ ɢ 

ɜɧɢɦɚɧɢɹ, ɩɨɫɜɹɳɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɪɦɚ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɟ ɰɟɯɢ ɦɨɠɧɨ 

ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ 3 ɨɫɧɨɜɧɵɯ ɬɢɩɚ. 

ɉɟɪɜɵɣ ɬɢɩ – ɤɨɪɦɨɰɟɯɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ 

ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɰɢɨɧɚ ɛɟɡ ɬɟɪɦɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɢɯ ɨɛɪɚɛɨɬɤɢ. ȼ ɬɚɤɢɯ ɰɟɯɚɯ ɪɚɡɥɢɱɧɵɟ ɤɨɪɦɚ ɩɟɪɟɞ 

ɫɤɚɪɦɥɢɜɚɧɢɟɦ ɬɨɥɶɤɨ ɢɡɦɟɥɶɱɚɸɬ ɢ ɫɦɟɲɢɜɚɸɬ, ɬɟɯɧɨɥɨɝɢɹ ɜ ɧɢɯ ɧɚɢɛɨɥɟɟ 

ɩɪɨɫɬɚ ɢ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɞɥɹ ɯɨɡɹɣɫɬɜ, ɝɞɟ ɩɪɢɦɟɧɹɸɬ 

ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ ɤɨɪɦɚ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ.  

ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɬɢɩɚ ɤɨɪɦɨɰɟɯɨɜ ɹɜɥɹɟɬɫɹ – ɰɟɯ ɧɚ 400–800 ɤɨɪɨɜ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ Ƚɂɉ–ɪɨɧɢɫɟɥɶɯɨɡɨɦ (ɬɢɩɨɜɨɣ ɩɪɨɟɤɬ 801–460) (ɪɢɫɭɧɨɤ 1.1) 

Д10Ж. Ƚɪɭɛɵɟ ɤɨɪɦɚ, ɫɢɥɨɫ, ɫɟɧɚɠ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɵɟ ɩɨɝɪɭɡɱɢɤɨɦ 

ɉɋɄ–5 ɢɥɢ ɮɭɪɚɠɢɪɨɦ Ɏɇ–1,4 ɞɨɫɬɚɜɥɹɸɬɫɹ ɜ ɰɟɯ ɫ ɤɨɪɦɨɜɨɣ ɡɨɧɵ ɤɨɦɩɥɟɤɫɚ ɫ 

ɩɨɦɨɳɶɸ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɄɌɍ–10. ɂɡ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɤɨɪɦɚ ɩɨɞɚɸɬɫɹ ɧɚ 

ɞɨɡɚɬɨɪɵ ȾɋɄ–30, ɨɬɤɭɞɚ ɜɵɪɚɜɧɟɧɧɵɦ ɩɨɬɨɤɨɦ ɩɨɫɬɭɩɚɸɬ ɧɚ ɥɟɧɬɨɱɧɵɣ 
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ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ–65 ɥɢɧɢɢ ɫɛɨɪɚ, ɫɦɟɲɢɜɚɧɢɹ, ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɜɵɞɚɱɢ 

ɤɨɪɦɨɫɦɟɫɟɣ. 

 

1 – ɌɄ–5,0ȼ; 2 – ɂɄɆ–5; 3 – Ⱦɋ–15; 4 – ɄɌɍ–10; 5 – ȾɋɄ–30; 6 – ɋɆ–1,7; 7 – 

ȾɄ–10; 8 – ȻɋɄ–10; 9 – ɌɅ–65; 10 – ɂɋɄ–3; 11 – Ɍɋ–40Ɇ. 

Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɬɢɩɨɜɨɝɨ ɩɪɨɟɤɬɚ ɤɨɪɦɨɰɟɯɚ 

801–460: 

Ʉɨɪɧɟɩɥɨɞɵ ɢɡ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ ɌɄ–5,0ȼ ɡɚɝɪɭɠɚɟɦɨɝɨ ɫɚɦɨɫɜɚɥɶɧɵɦ 

ɬɪɚɧɫɩɨɪɬɟɪɨɦ (ɢɥɢ ɫɬɚɰɢɨɧɚɪɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɢɡ ɤɨɪɧɟɩɥɨɞɨɯɪɚɧɢɥɢɳɚ), 

ɩɨɫɬɭɩɚɸɬ ɧɚ ɦɨɣɤɭ–ɤɨɪɧɟɪɟɡɤɭ ɂɄɆ–5, ɝɞɟ ɨɱɢɳɚɸɬɫɹ, ɦɨɸɬɫɹ, ɢɡɦɟɥɶɱɚɸɬɫɹ 

ɞɨ ɧɭɠɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɞɨɡɚɬɨɪ ɫɨɱɧɵɯ ɤɨɪɦɨɜ Ⱦɋ–15 ɢ ɡɚɬɟɦ ɧɚ 

ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ–65 ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ. Ʉɨɧɰɤɨɪɦɚ 

ɞɨɫɬɚɜɥɹɸɬɫɹ ɡɚɝɪɭɡɱɢɤɨɦ ɁɋɄ–10, ɤɨɬɨɪɵɣ ɡɚɝɪɭɠɚɟɬ ɢɯ ɜ ɛɭɧɤɟɪ ȻɋɄ–10. 

ɨɬɤɭɞɚ ɩɨ ɧɚɤɥɨɧɧɨɦɭ ɬɪɚɧɫɩɨɪɬɟɪɭ ɨɧɢ ɩɨɞɚɸɬɫɹ ɜ ɞɨɡɚɬɨɪ ȾɄ–10, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɞɨɡɢɪɨɜɚɧɧɭɸ ɩɨɞɚɱɭ ɤɨɧɰɤɨɪɦɨɜ ɧɚ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 

ɌɅ–65 ɉɢɬɚɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ (ɦɟɥɚɫɫɨɜɵɣ, ɦɟɥɚɫɫɵ ɫ ɤɚɪɛɚɦɢɞɨɦ ɢ ɞɪ.) 

ɩɪɢɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɫɦɟɫɢɬɟɥɟ ɋɆ–1,7. 

ɉɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɰɢɨɧɚ ɩɨ ɤɨɧɜɟɣɟɪɭ ɌɅ–65 ɩɨɞɚɸɬɫɹ ɜ 

ɫɦɟɫɢɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɫɶ ɂɋ–30, ɂɋɄ–3 (ɢɥɢ Ⱦɑɋ–1,0) ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ, 

ɞɨɢɡɦɟɥɶɱɟɧɢɹ ɢ ɭɜɥɚɠɧɟɧɢɹ ɩɢɬɚɬɟɥɶɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ. Ƚɨɬɨɜɚɹ ɤɨɪɦɨɫɦɟɫɶ 
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ɜɵɝɪɭɠɚɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ Ɍɋ–40Ɇ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɦɚɲɢɧɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɨɪɦɨɰɟɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɫ 

ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɬɨɪɨɣ ɬɢɩ – ɤɨɪɦɨɰɟɯɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɜɥɚɠɧɵɯ 

ɤɨɪɦɨɫɦɟɫɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ. ȼ ɷɬɢɯ ɰɟɯɚɯ 

ɝɪɭɛɵɟ ɤɨɪɦɚ ɡɚɩɚɪɢɜɚɸɬ ɫ ɰɟɥɶɸ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ. 

ɉɪɢ ɡɚɩɚɪɢɜɚɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɜɨɡɦɨɠɧɨ ɢɯ ɫɞɚɛɪɢɜɚɧɢɟ ɩɚɬɨɤɨɣ ɢ 

ɤɨɧɰɟɧɬɪɚɬɚɦɢ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɬɢɩɚ ɤɨɪɦɨɰɟɯɨɜ ɹɜɥɹɟɬɫɹ ɰɟɯ ɧɚ 1200–2000 

ɤɨɪɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ Ƚɢɩɪɨɬɢɬɫɟɥɶɯɨɡɨɦ (ɬɢɩɨɜɨɣ ɩɪɨɟɤɬ 801–461) (ɪɢɫɭɧɨɤ 

1.2) [10]. 

 

1 – ɄɌɍ–10; 2 – ɂȽɄ–30ȼ; 3 – ɋ–12ȼ; 4 – Ɍɋ–40Ɇ; 5 – ɉɋɄ–65; 6 – ɄɉȽ–

10,46,15; 7 – ɌɄ–5,0ȼ; 8 – ɂɋɄ–5; 9 – Ⱦɋ–15; 10 – ȻɋɄ–10; 11 – ȾɄ–10; 12 – 

ɋɆ–1,7; 13 – ɌɅ–65; 14 – ɋ–30; 15 – ɒȼ–30. 

Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɬɢɩɨɜɨɝɨ ɩɪɨɟɤɬɚ ɤɨɪɦɨɰɟɯɚ 

801–461: 

Ƚɪɭɛɵɟ ɤɨɪɦɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɵɟ ɩɨɝɪɭɡɱɢɤɨɦ ɉɋɄ–5 ɢɥɢ 

ɮɭɪɚɠɢɪɨɦ Ɏɇ–1,4 ɞɨɫɬɚɜɥɹɸɬ ɜ ɄɌɍ–10, ɡɚɬɟɦ ɞɨɢɡɦɟɥɶɱɚɸɬ ɜ ɂȽɄ–Ɂ0ȼ ɢ ɩɨ 
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ɩɧɟɜɦɨɩɪɨɜɨɞɭ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ ɫɦɟɫɢɬɟɥɹɦ ɋ–12Ⱥ. ȼ ɫɦɟɫɢɬɟɥɹɯ ɋ–12Ⱥ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɝɪɭɛɵɯ ɤɨɪɦɨɜ. ɉɨɫɥɟ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ 

ɝɪɭɛɵɟ ɤɨɪɦɚ ɜɵɝɪɭɠɚɸɬɫɹ ɬɪɚɧɫɩɨɪɬɟɪɨɦ Ɍɋ–40Ɇ ɜ ɩɢɬɚɬɟɥɶ–ɞɨɡɚɬɨɪ ɄɉȽ–

10.46.15. 

ɋɟɧɚɠ ɢ ɫɢɥɨɫ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɵɟ ɧɚ ɉɋɄ–5, ɡɚɝɪɭɠɚɸɬɫɹ ɧɚ 

ɩɥɚɬɮɨɪɦɭ ɧɚɤɨɩɢɬɟɥɟɣ ɩɢɬɚɬɟɥɟɣ ɄɉȽ–10.46.15, ɨɬɤɭɞɚ ɨɧɢ ɞɨɡɢɪɨɜɚɧɨ 

ɩɨɞɚɸɬɫɹ ɧɚ ɫɛɨɪɧɵɣ ɤɨɧɜɟɣɟɪ ɌɅ–65. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɢɡ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ ɌɄ–5.0ȼ ɩɨɫɬɭɩɚɸɬ ɧɚ 

ɢɡɦɟɥɶɱɢɬɟɥɶ–ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ ɂɄɆ–5, ɝɞɟ ɨɱɢɳɚɸɬɫɹ, ɦɨɸɬɫɹ, ɢɡɦɟɥɶɱɚɸɬɫɹ 

ɞɨ ɧɭɠɧɵɯ ɪɚɡɦɟɪɨɜ, ɢ ɞɚɥɟɟ ɜ ɞɨɡɚɬɨɪ ɫɨɱɧɵɯ ɤɨɪɦɨɜ Ⱦɋ–15, ɚ ɡɚɬɟɦ ɧɚ 

ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ–65. 

Ʉɨɧɰɤɨɪɦɚ ɞɨɫɬɚɜɥɹɸɬ ɡɚɝɪɭɡɱɢɤɨɦ ɁɋɄ–10 ɢ ɜɵɝɪɭɠɚɸɬ ɜ ɛɭɧɤɟɪ ȻɋɄ–

10, ɢɡ ɤɨɬɨɪɨɝɨ ɨɧɢ ɩɨɞɚɸɬɫɹ ɜ ɞɨɡɚɬɨɪ ȾɄ–10. Ⱦɨɡɚɬɨɪɨɦ ɤɨɧɰɤɨɪɦɚ ɜɵɞɚɸɬɫɹ 

ɧɚ ɫɛɨɪɧɵɣ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ–65. ɉɢɬɚɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ, ɜɤɥɸɱɚɸɳɢɟ 

ɦɢɤɪɨ– ɢ ɦɚɤɪɨ ɷɥɟɦɟɧɬɵ, ɝɨɬɨɜɹɬ ɜ ɫɦɟɫɢɬɟɥɟ ɋɆ–1,7. 

ȼɫɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɰɢɨɧɚ ɫɛɨɪɧɵɦ ɥɟɧɬɨɱɧɵɦ 

ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɌɅ–65 ɩɨɞɚɸɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɋ–30 ɞɥɹ 

ɫɦɟɲɢɜɚɧɢɹ ɢ ɭɜɥɚɠɧɟɧɢɹ ɪɚɫɬɜɨɪɚɦɢ. ɉɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɚ ɩɨ ɧɚɤɥɨɧɧɨɦɭ 

ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ ɒȼ–30 ɲɧɟɤɨɦ ɩɨɞɚɸɬɫɹ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɮɟɪɦɭ. ɍɩɪɚɜɥɹɟɬ ɜɫɟɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɥɢɧɢɹɦɢ 

ɤɨɪɦɨɰɟɯɚ ɨɩɟɪɚɬɨɪ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɪɟɬɢɣ ɬɢɩ – ɤɨɪɦɨɰɟɯɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɯɢɦɢɱɟɫɤɨɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ. ȼ ɰɟɯɚɯ ɫ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɟɣ 

ɝɪɭɛɵɟ ɤɨɪɦɚ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɪɨɠɠɟɜɚɧɢɸ. ɗɬɨ ɩɨɜɵɲɚɟɬ ɭɫɜɨɹɟɦɨɫɬɶ ɤɨɪɦɨɜ ɨɪɝɚɧɢɡɦɨɦ 

ɠɢɜɨɬɧɵɯ. ɉɪɢɦɟɪɨɦ ɬɪɟɬɶɟɝɨ ɬɢɩɚ ɤɨɪɦɨɰɟɯɨɜ ɹɜɥɹɟɬɫɹ ɰɟɯ ɧɚ 1200–2000 

ɝɨɥɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚɭɱɧɨ–ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ ɩɪɨɟɤɬɧɨ–ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɢɧɫɬɢɬɭɬɨɦ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɧɟɱɟɪɧɨɡɟɦɧɨɣ ɡɨɧɵ Ɋɨɫɫɢɢ (ɬɢɩɨɜɨɣ ɩɪɨɟɤɬ 805–

481) (ɪɢɫɭɧɨɤ 1.3) [10]. 
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1 – ɉɁɆ–1,5; 2 – ɌɄ–5; 3 – ɂɄɆ–5; 4 – ɒȼɋ–40; 5 – 1ɊɆȽ–4; 6 – ȻɋɄ–10; 7 – 

Ɍɋɇ–2Ȼ; 8 – Ⱦɪɨɛɢɥɤɚ ɡɟɪɧɚ; 9 – Ȼɭɧɤɟɪ–ɧɚɤɨɩɢɬɟɥɶ; 10 – ɄɌɍ–10; 11 – ɌɗȻ–30; 

12 – Ʉ–1; 13 – Ɍɋ–40; 14 – ɋ–2; 15 – Ⱦɨɡɚɬɨɪ–ɧɚɤɨɩɢɬɟɥɶ; 16 – ɋɆ–1,7; 17 – 

ɋɛɨɪɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɺɪ; 18 – ɋ–30. 

Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɬɢɩɨɜɨɝɨ ɩɪɨɟɤɬɚ ɤɨɪɦɨɰɟɯɚ 

805–481: 

 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɦɟɫɢɬɟɥɟɣ ɤɨɪɦɨɜ 

ɋɦɟɲɢɜɚɧɢɟ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɦɩɨɧɟɧɬɵ, 

ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɧɚɯɨɞɹɳɢɟɫɹ ɪɚɡɞɟɥɶɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɛɪɚɡɭɸɬ ɨɞɧɨɪɨɞɧɭɸ 

ɫɦɟɫɶ, ɬ. ɟ. ɜɫɟ ɱɚɫɬɢɰɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ. 

ɐɟɥɶ ɫɦɟɲɢɜɚɧɢɹ – ɩɨɥɭɱɟɧɢɟ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ ɢɡ ɞɨɡɢɪɨɜɚɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɢɞɚɧɢɟ ɟɣ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 

ɪɚɡɞɟɥɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɫɨɫɬɚɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɗɧɟɪɝɢɹ, ɪɚɫɯɨɞɭɟɦɚɹ 

ɧɚ ɩɟɪɟɦɟɲɢɜɚɧɢɟ, ɩɟɪɟɞɚɟɬɫɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɫɫɟ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɩɨɦɨɳɶɸ 

ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ – ɥɨɩɚɫɬɧɨɝɨ ɜɚɥɚ ɫɦɟɫɢɬɟɥɹ. 
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Ⱦɢɮɮɭɡɢɨɧɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 

ɜ ɛɚɪɚɛɚɧɧɵɯ ɢ ɜɢɛɪɚɰɢɨɧɧɵɯ ɫɦɟɫɢɬɟɥɹɯ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɪɢ ɧɚɥɢɱɢɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɱɚɫɬɢɰɚ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ 

ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ ɞɪɭɝɨɣ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɦɚɫɫɚ ɩɪɢɨɛɪɟɬɚɟɬ ɫɜɨɣɫɬɜɚ 

ɩɫɟɜɞɨɠɢɞɤɨɫɬɢ, ɢ ɜ ɫɥɨɟ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 

ɱɚɫɬɢɰ. 

Ʉɨɧɜɟɤɬɢɜɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɥɨɩɚɫɬɧɵɯ 

ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɧɟɤɨɜɵɯ ɫɦɟɫɢɬɟɥɹɯ. ɋɤɨɪɨɫɬɶ ɫɦɟɲɢɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɨɛɦɟɧɚ ɱɚɫɬɢɰ. 

Ɇɟɯɚɧɢɡɦ ɫɦɟɲɢɜɚɧɢɹ ɫɞɜɢɝɨɦ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɩɪɨɬɢɜɨɬɨɱɧɵɯ ɥɟɧɬɨɱɧɵɯ 

ɫɦɟɫɢɬɟɥɟɣ, ɢɦɟɸɳɢɯ ɜɧɟɲɧɸɸ ɢ ɜɧɭɬɪɟɧɧɸɸ ɫɩɢɪɚɥɢ ɢ ɩɟɪɟɦɟɳɚɸɳɢɯ 

ɩɪɨɞɭɤɬ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ȼ ɫɦɟɫɢɬɟɥɹɯ ɜ ɩɪɨɰɟɫɫɟ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɱɚɫɬɜɭɸɬ ɜɫɟ 

ɬɪɢ ɦɟɯɚɧɢɡɦɚ ɫɦɟɲɢɜɚɧɢɹ ɜ ɛɨɥɶɲɟɣ ɢɥɢ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ. ȼɫɥɟɞɫɬɜɢɟ 

ɪɚɡɥɢɱɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɧɟɧɬɨɜ ɫɦɟɲɢɜɚɧɢɟ ɫɵɩɭɱɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɩɪɨɰɟɫɫɨɦ — ɫɟɝɪɟɝɚɰɢɟɣ 

ɝɨɬɨɜɨɣ ɫɦɟɫɢ. 

ɋɟɝɪɟɝɚɰɢɹ – ɷɬɨ ɫɨɫɪɟɞɨɬɨɱɟɧɢɟ ɱɚɫɬɢɰ, ɢɦɟɸɳɢɯ ɛɥɢɡɤɢɟ ɪɚɡɦɟɪɵ, 

ɮɨɪɦɭ ɢ ɦɚɫɫɭ ɜ ɪɚɡɧɵɯ ɦɟɫɬɚɯ ɫɦɟɫɢɬɟɥɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɬɹɠɟɫɬɢ 

(ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ). Ɉɤɨɧɱɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɜ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɹɜɥɟɧɢɟ ɫɟɝɪɟɝɚɰɢɢ ɟɳɟ ɧɟ ɧɚɱɚɥɨ ɡɚɦɟɬɧɨ ɩɪɨɹɜɥɹɬɶɫɹ. ȼ 

ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫ ɫɦɟɲɢɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɤɚɤɨɝɨ-ɥɢɛɨ ɤɨɦɩɨɧɟɧɬɚ ɜɨ ɜɪɟɦɟɧɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɫɦɟɫɢɬɟɥɹ. 

Ⱦɥɹ ɫɦɟɫɢɬɟɥɟɣ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɨɛɳɟɦ ɜɢɞɟ ɦɨɠɧɨ ɩɨɤɚɡɚɬɶ 

ɧɚɥɢɱɢɟ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɡɨɧ ɧɚ ɤɪɢɜɨɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɩɪɨɰɟɫɫ, ɧɚɡɵɜɚɟɦɨɣ 

ɤɪɢɜɨɣ ɫɦɟɲɢɜɚɧɢɹ. 

ȼ ɬɢɩɨɜɨɦ ɩɪɨɟɤɬɟ ɤɨɪɦɨɰɟɯɚ ɄɈɊɄ-15 ɢɡɦɟɥɶɱɢɬɟɥɶ–ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ 

ɂɋɄ–3 ɨɱɟɧɶ ɦɟɥɤɨ ɢɡɦɟɥɶɱɚɟɬ ɫɬɟɛɟɥɶɱɚɬɵɟ ɤɨɪɦɚ, ɱɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨ 

ɡɨɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. ɉɪɨɢɫɯɨɞɢɬ 
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ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɫɦɟɲɢɜɚɧɢɟ. ȼ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɦɟɫɢɬɟɥɟ ɛɢɬɟɪɧɨ–ɜɢɧɬɨɜɨɝɨ ɬɢɩɚ 

ɷɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɭɫɬɪɚɧɟɧ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ ɨɞɧɨɪɨɞɧɨɫɬɶ ɫɦɟɲɢɜɚɧɢɹ Д2Ж.  

Ⱦɜɭɯɜɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 2ɋɆ-1 (ɪɢɫɭɧɨɤ 1.4) 

ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ, ɜ ɤɨɬɨɪɨɦ ɜɪɚɳɚɸɬɫɹ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ 

ɞɜɚ ɜɚɥɚ ɫ ɥɨɩɚɬɤɚɦɢ-ɥɨɩɚɫɬɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨɞ ɭɝɥɨɦ ɤ ɨɫɢ ɜɚɥɚ. 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɦɟɫɶ ɤɨɦɩɨɧɟɧɬɨɜ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ 

ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɨɬ ɦɟɫɬɚ ɩɪɢɟɦɚ ɤ ɜɵɩɭɫɤɧɨɦɭ ɩɚɬɪɭɛɤɭ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɟɝɭɥɢɪɭɸɬ, ɢɡɦɟɧɹɹ ɭɝɨɥ ɧɚɤɥɨɧɚ ɥɨɩɚɫɬɟɣ, ɤɨɬɨɪɵɟ 

ɤɪɟɩɹɬɫɹ ɤ ɜɚɥɭ ɩɪɢ ɩɨɦɨɳɢ ɡɭɛɱɚɬɵɯ ɲɚɣɛ ɢ ɝɚɟɤ. 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɢ ɩɪɚɤɬɢɤɨɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɥɭɱɲɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɷɮɮɟɤɬɚ ɪɚɛɨɬɵ ɞɜɭɯɜɚɥɶɧɨɝɨ ɫɦɟɫɢɬɟɥɹ 2ɋɆ-1 ɞɨɫɬɢɝɚɸɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 

ɡɚɩɨɥɧɟɧɢɹ ɠɟɥɨɛɚ 0,30-0,35, ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɜɚɥɨɜ 350-400 ɜ ɦɢɧɭɬɭ ɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɥɨɩɚɬɨɤ 45-55 ɝɪɚɞɭɫɨɜ. 

 

Ɋɢɫɭɧɨɤ 1.4 – Ⱦɜɭɯɜɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 2ɋɆ-1  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɷɮɮɟɤɬɚ ɫɦɟɲɢɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɜɟ 

ɥɨɩɚɬɤɢ ɤɚɠɞɨɝɨ ɪɹɞɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɞ ɭɝɥɨɦ 50 ɝɪɚɞɭɫɨɜ ɤ ɨɫɢ ɜɚɥɚ ɞɥɹ 

ɩɪɨɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɪɚɡɝɪɭɡɨɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɚ ɬɪɟɬɶɸ — 
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ɩɨɞ ɭɝɥɨɦ 20 ɝɪɚɞɭɫɨɜ ɤ ɨɫɢ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɜɫɬɪɟɱɧɵɯ ɩɨɬɨɤɨɜ ɩɪɨɞɭɤɬɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɦɟɫɢɬɟɥɹ 

ɨɛɳɢɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɧɢɠɚɟɬɫɹ. 

Ɉɞɧɨɜɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɜɭɯɜɚɥɶɧɵɦ ɪɚɛɨɬɚɟɬ ɦɟɧɟɟ 

ɷɮɮɟɤɬɢɜɧɨ. ɗɬɢ ɦɚɲɢɧɵ ɯɨɪɨɲɨ ɫɦɟɲɢɜɚɸɬ ɫɭɯɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɚ ɬɚɤɠɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɜɜɨɞɚ ɦɟɥɚɫɫɵ, ɠɢɪɚ ɢ ɞɪɭɝɢɯ ɠɢɞɤɢɯ 

ɞɨɛɚɜɨɤ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɪɰɢɨɧɧɵɟ ɫɦɟɫɢɬɟɥɢ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɦɟɫɢɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ 

ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ. ɗɬɢ ɫɦɟɫɢɬɟɥɢ ɩɪɢɝɨɞɧɵ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ 

ɤɨɦɛɢɤɨɪɦɨɜ ɫ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɢ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ, ɧɚɩɪɢɦɟɪ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ ɤɨɪɦɨɜɨɣ ɦɭɤɢ, ɤɭɤɭɪɭɡɧɵɯ ɯɥɨɩɶɟɜ ɢ ɢɡɦɟɥɶɱɟɧɧɵɯ ɠɦɵɯɨɜ, ɤɨɬɨɪɵɟ 

ɫɨɫɬɚɜɥɹɸɬ ɝɪɭɛɵɣ ɪɚɰɢɨɧ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɦɟɫɢɬɟɥɢ ɢɦɟɸɬ ɧɟɛɨɥɶɲɭɸ ɜɵɫɨɬɭ ɢ ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ 

ɪɚɡɝɪɭɠɚɬɶ ɤɨɦɛɢɤɨɪɦ ɜ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɫɦɟɫɢɬɟɥɟɦ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɛɭɧɤɟɪ. 

Ɉɧɢ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 

48 ɨɛ/ɦɢɧ - 4 ɦɢɧ., ɡɚɝɪɭɡɤɚ - 1 ɦɢɧ., ɜɵɝɪɭɡɤɚ - 1 ɦɢɧ. 

ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɚɡɝɪɭɡɨɱɧɵɣ ɥɸɤ ɫ ɤɪɵɲɤɨɣ, 

ɤɨɬɨɪɚɹ ɨɬɤɪɵɜɚɟɬɫɹ ɢɥɢ ɡɚɤɪɵɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɪɟɠɢɦɨɦ 

ɪɚɛɨɬɵ ɫɦɟɫɢɬɟɥɹ. 

Сɦеɫиɬеɥь ɬипа СГК-2,5М. ɋɦɟɫɢɬɟɥɶ (ɪɢɫɭɧɨɤ 1.5) ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɧɢɧɵ, 

ɜɚɧɧɵ, ɜɚɥɚ ɫ ɥɨɩɚɫɬɹɦɢ, ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɥɸɤɚ, ɩɪɢɜɨɞɚ. 

Ɋɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɫɦɟɫɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɥɨɩɚɫɬɧɨɣ ɜɚɥ, ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ 

ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɨɩɨɪɵ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɫɬɨɣɤɚɯ. ɇɚ ɧɟɦ ɪɚɫɩɨɥɨɠɟɧɵ 

ɜɨɫɟɦɶ ɫɩɢɪɚɥɶɧɵɯ ɥɨɩɚɫɬɟɣ, ɢɡ ɤɨɬɨɪɵɯ ɱɟɬɵɪɟ ɢɦɟɸɬ ɩɪɚɜɭɸ ɧɚɜɢɜɤɭ, 

ɚ ɜɧɭɬɪɢ ɧɢɯ — ɥɟɜɭɸ; ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ ɫɟɤɰɢɢ: ɨɞɧɚ ɩɨɜɟɪɧɭɬɚ 
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ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɣ ɧɚ 90 ɝɪɚɞɭɫɨɜ. Ⱦɥɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 

ɩɨɞ ɭɝɥɨɦ ɤ ɨɫɢ ɜɚɥɚ ɭɫɬɚɧɨɜɥɟɧɵ 12 ɥɨɩɚɬɨɤ. 

ɋɦɟɫɢɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɝɪɭɠɚɸɬ ɱɟɪɟɡ ɩɪɢɟɦɧɵɣ ɩɚɬɪɭɛɨɤ ɢɡ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɜɟɫɨɜɵɯ ɞɨɡɚɬɨɪɨɜ. Ʉɨɦɩɨɧɟɧɬɵ ɫɦɟɲɢɜɚɸɬɫɹ 

ɫɩɢɪɚɥɶɧɵɦɢ ɥɨɩɚɫɬɹɦɢ ɜɚɥɚ, ɩɪɢ ɷɬɨɦ ɧɚɪɭɠɧɵɟ ɜɢɬɤɢ ɩɟɪɟɦɟɳɚɸɬ ɢɯ ɜɞɨɥɶ 

ɜɚɧɧɵ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ ɜɧɭɬɪɟɧɧɢɟ — ɜ ɨɛɪɚɬɧɨɦ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɥɨɩɚɫɬɟɣ ɢ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɜɚɥɭ ɥɨɩɚɬɨɤ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧɬɟɧɫɢɜɧɨɦɭ 

ɢ ɪɚɜɧɨɦɟɪɧɨɦɭ ɩɟɪɟɦɟɲɢɜɚɧɢɸ ɤɨɦɩɨɧɟɧɬɨɜ. ɉɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɝɨɬɨɜɚɹ 

ɩɪɨɞɭɤɰɢɹ ɜɵɝɪɭɠɚɟɬɫɹ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɵɣ ɥɸɤ ɜ ɛɭɧɤɟɪ ɩɨɞ ɫɦɟɫɢɬɟɥɟɦ. 

 

Ɋɢɫɭɧɨɤ 1.5 – ɋɦɟɫɢɬɟɥɶ ɬɢɩɚ ɋȽɄ-2,5Ɇ.  

Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɦɟɲɢɜɚɸɳɟɝɨ ɨɪɝɚɧɚ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɢɩɨɜ ɫɦɟɫɢɬɟɥɟɣ, ɨɧɢ 

ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ: 

 ɛɵɫɬɪɵɣ ɢɡɧɨɫ ɥɨɩɚɫɬɟɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɡɧɚɱɢɬɟɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

 ɬɪɭɞɧɨɫɬɶ ɨɱɢɫɬɤɢ; 

 ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɵɣ ɨɛɴɟɦ ɡɚɩɨɥɧɹɟɦɨɫɬɢ. 

ȼ ɥɨɩɚɫɬɧɨɦ ɫɦɟɫɢɬɟɥɟ ɫɦɟɲɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ 

ɤɨɧɜɟɤɰɢɢ, ɯɨɪɨɲɟɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 
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ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɩɥɨɫɤɨɫɬɢ ɥɨɩɚɫɬɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɥɭɱɟɧɢɟ ɯɨɪɨɲɟɝɨ 

ɤɚɱɟɫɬɜɚ ɫɦɟɫɢ ɞɨɫɬɢɝɚɟɬɫɹ ɬɪɭɞɧɨ. ɉɨɷɬɨɦɭ ɤɨɦɛɢɤɨɪɦɚ ɧɚ ɷɬɢɯ ɫɦɟɫɢɬɟɥɹɯ 

ɩɨɥɭɱɚɸɬɫɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɞɧɨɪɨɞɧɨɫɬɢ ɧɟ ɜɵɲɟ 90-92%. 

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɉɚɬɟɧɬ №2327338 

ɉɚɬɟɧɬ №2327338. ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɢɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ 

ɜɤɥɸɱɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɟɞɢɧɨɣ ɪɚɦɟ ɬɪɚɧɫɩɨɪɬɟɪ ɞɥɹ ɡɚɝɪɭɡɤɢ ɫɬɟɛɟɥɶɱɚɬɵɯ 

ɤɨɪɦɨɜ, ɩɪɢɠɢɦɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɛɭɧɤɟɪɵ ɞɥɹ ɡɚɝɪɭɡɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɤɨɪɦɨɜ ɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɢɡɦɟɥɶɱɢɬɟɥɶ ɢ ɲɧɟɤ-ɫɦɟɫɢɬɟɥɶ. ɂɡɦɟɥɶɱɢɬɟɥɶ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɫɬɟɛɟɥɶɱɚɬɵɯ ɤɨɪɦɨɜ, 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ. ɂɡɦɟɥɶɱɟɧɧɵɟ ɜ ɨɬɞɟɥɶɧɵɯ 

ɢɡɦɟɥɶɱɢɬɟɥɹɯ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɜ ɲɧɟɤ-ɫɦɟɫɢɬɟɥɶ, ɤɨɬɨɪɵɣ 

ɫɦɟɲɢɜɚɟɬ ɤɨɦɩɨɧɟɧɬɵ ɜ ɨɞɧɨɪɨɞɧɭɸ ɤɨɪɦɨɜɭɸ ɫɦɟɫɶ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɟɟ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɂɚ ɫɱɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɫɬɟɛɟɥɶɱɚɬɵɯ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɢɡɦɟɥɶɱɢɬɟɥɹ-ɫɦɟɫɢɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 1.7 – ɉɚɬɟɧɬ №2327338 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɦɟɫɢɬɟɥɹ ɹɜɥɹɸɬɫɹ: ɛɨɥɶɲɚɹ ɦɚɬɟɪɢɚɥɨɺɦɤɨɫɬɶ ɢ 

ɞɨɪɨɝɨɜɢɡɧɚ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɦɟɫɢɬɟɥɟɣ, ɫɞɟɥɚɟɦ ɜɵɜɨɞ, 

ɱɬɨ, ɞɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɦɟɲɢɜɚɧɢɟ, ɧɟɬ 

ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɞɟɥɶɧɨɣ ɩɨɞɚɱɢ ɤɨɪɦɨɜ ɜ ɫɦɟɫɢɬɟɥɶ, ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ 

ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ. 

 

1.3 Ɂɨɨɢɧɠɟɧɟɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɲɢɧɟ 

ɉɨɪɹɞɨɤ ɡɚɝɪɭɡɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ, ɱɬɨɛɵ ɜ ɧɚɱɚɥɟ ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ 

ɬɹɠɟɥɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɫɦɟɫɢɬɟɥɹ, ɬɚɤ ɤɚɤ 

ɫɢɥɵ ɬɹɠɟɫɬɢ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɫɤɨɪɟɧɢɸ ɢɯ 

ɢɧɬɟɧɫɢɜɧɨɝɨ ɫɦɟɲɢɜɚɧɢɹ. 

Ȼɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɫɦɟɲɢɜɚɧɢɹ ɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ 

ɤɚɦɟɪɵ ɫɦɟɫɢɬɟɥɹ. Ɉɩɬɢɦɚɥɶɧɚɹ ɫɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,3-

0,5. Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɫɦɟɫɢɬɟɥɟɣ ɫɭɳɟɫɬɜɭɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɥɭɱɟɧɢɟ ɨɞɧɨɪɨɞɧɨɣ ɫɦɟɫɢ. 

ɋɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɦɟɲɢɜɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ 

ɫɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɡɥɢɱɢɟ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɦɟɲɢɜɚɟɦɵɯ 
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ɤɨɦɩɨɧɟɧɬɨɜ ɛɵɥɨ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɛɨɥɶɲɢɦ. ɍɜɟɥɢɱɟɧɢɟ ɪɚɡɧɨɫɬɢ 

ɩɥɨɬɧɨɫɬɟɣ ɫɦɟɲɢɜɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɫɦɟɲɢɜɚɧɢɹ. ȼɥɢɹɧɢɟ ɮɨɪɦɵ ɢ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɦɟɲɢɜɚɧɢɹ ɫɵɩɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɢɡɭɱɟɧɨ ɟɳɟ ɧɟɞɨɫɬɚɬɨɱɧɨ. ɉɨ ɦɧɟɧɢɸ ɨɞɧɢɯ 

ɚɜɬɨɪɨɜ, ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ 

ɹɜɥɹɟɬɫɹ ɲɚɪɨɨɛɪɚɡɧɚɹ ɮɨɪɦɚ ɱɚɫɬɢɰ, ɞɪɭɝɢɟ ɫɱɢɬɚɸɬ, ɱɬɨ ɤɨɦɩɨɧɟɧɬɵ 

ɫ ɲɚɪɨɨɛɪɚɡɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɛɵɫɬɪɟɟ ɪɚɫɫɥɚɢɜɚɸɬɫɹ, ɱɟɦ ɤɨɦɩɨɧɟɧɬɵ 

ɫ ɱɚɫɬɢɰɚɦɢ ɭɞɥɢɧɟɧɧɨɣ ɮɨɪɦɵ. ɂɡɦɟɧɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɫɦɟɲɢɜɚɟɦɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɫɦɟɲɢɜɚɧɢɹ: ɞɨɛɚɜɥɟɧɢɟ 

ɠɢɞɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɨ 3% ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɦɟɫɢɬɟɥɢ ȾɋȽ 

ɢ ɋȽɄ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ ɫɦɟɲɢɜɚɧɢɹ ɞɨ 6 ɦɢɧ. ɢ ɛɨɥɟɟ (8-

10 ɦɢɧ.) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɜɜɨɞɢɦɨɝɨ ɠɢɞɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. ȼɵɫɨɤɚɹ 

ɜɥɚɠɧɨɫɬɶ ɭɯɭɞɲɚɟɬ ɫɵɩɭɱɟɫɬɶ, ɜɵɡɵɜɚɟɬ ɫɥɟɠɢɜɚɧɢɟ ɢ ɤɨɦɤɨɜɚɧɢɟ 

ɤɨɦɛɢɤɨɪɦɨɜ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɧɢɠɚɟɬ ɨɞɧɨɪɨɞɧɨɫɬɶ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. Ʉ 

ɫɨɠɚɥɟɧɢɸ, ɧɟ ɜɫɟ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɤɨɪɦɥɟɧɢɸ, ɭɩɪɚɜɥɹɸɳɢɟ ɫɪɟɞɧɟɝɨ ɡɜɟɧɚ ɢ 

ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɨɫɨɡɧɚɸɬ ɜɫɸ ɜɚɠɧɨɫɬɶ ɢ ɡɧɚɱɢɦɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 

ɫɦɟɲɢɜɚɧɢɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɪɦɚ. ɇɟɫɨɛɥɸɞɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɫɦɟɲɢɜɚɧɢɹ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɡɚɦɟɞɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɢ ɫɧɢɠɟɧɢɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ. ɗɬɨ ɧɚɢɛɨɥɟɟ ɡɚɦɟɬɧɨ ɜ ɩɬɢɰɟɜɨɞɫɬɜɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɜɵɪɚɳɢɜɚɧɢɢ ɛɪɨɣɥɟɪɨɜ. ɉɨɥɧɨɪɚɰɢɨɧɧɵɣ ɤɨɦɛɢɤɨɪɦ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɜɫɟ 

ɤɨɦɩɨɧɟɧɬɵ ɜ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɨɱɟɬɚɧɢɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 

ɨɩɬɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. Ɇɧɨɝɢɦ ɜɟɞɭɳɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ 

ɧɚɪɭɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɫɦɟɫɟɣ ɬɪɟɛɭɟɬɫɹ ɜɧɟɫɟɧɢɟ ɜ ɤɨɪɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɨɝɨ ɡɚɩɚɫɚ ɧɟɤɨɬɨɪɵɯ ɦɢɤɪɨɞɨɛɚɜɨɤ ɧɚ ɩɨɩɪɚɜɤɭ ɩɨ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɜɟɞɟɧɢɟ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ ɫ 

ɩɨɩɪɚɜɤɨɣ ɧɚ ɩɢɬɚɬɟɥɶɧɨɫɬɶ ɭɞɨɪɨɠɚɟɬ ɪɚɰɢɨɧ. ɇɨ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɞɨɩɨɥɭɱɟɧɢɸ ɩɪɨɞɭɤɰɢɢ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɨɫɥɟɞɫɬɜɢɹ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɨɛɳɟɣ 

ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ Д3,4Ж. 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɪɦɨɰɟɯɚ 

ȼɵɛɨɪ ɫɭɬɨɱɧɵɯ ɪɚɰɢɨɧɨɜ 

ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɢ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɚ, ɧɨ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ – ɫɨɫɬɚɜɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɢɞɚ, ɩɨɥɚ, ɜɨɡɪɚɫɬɚ, ɮɢɡɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɠɢɜɨɬɧɵɯ. ɍɱɢɬɵɜɚɹ ɷɬɨ, ɢ ɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɯɨɡɹɣɫɬɜɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɨɪɦɚɦɢ ɢ ɢɯ ɤɚɱɟɫɬɜɚ, ɭɫɥɨɜɢɣ ɫɨɞɟɪɠɚɧɢɹ ɠɢɜɨɬɧɵɯ, 

ɩɨɥɶɡɭɹɫɶ ɫɩɪɚɜɨɱɧɵɦ ɩɨɫɨɛɢɟɦ Д16Ж ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 

ɫɨɫɬɚɜɥɹɟɦ ɤɨɪɦɨɜɵɟ ɪɚɰɢɨɧɵ. 

Ɍɪɚɜɹɧɚɹ ɦɭɤɚ ɢ ɫɟɧɨ ɫɤɚɪɦɥɢɜɚɸɬɫɹ ɠɢɜɨɬɧɵɦɢ ɛɟɡ ɨɛɪɚɛɨɬɤɢ. 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɨɬɞɟɥɶɧɵɯ ɤɨɪɦɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ; 

 ; 2.1 

 , 

ɝɞɟ , ,…  – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ; 

, ,…  – ɦɚɫɫɚ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɨɪɦɨɜ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɩɨ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɭɬɨɱɧɨɦɭ ɪɚɰɢɨɧɭ ɧɚ ɨɞɧɨ ɠɢɜɨɬɧɨɟ. 

ɇɚɩɪɢɦɟɪ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɥɨɦɵ, ɩɨɞɥɟɠɚɳɟɣ ɨɛɪɚɛɨɬɤɟ: 

  ɤɝ. 

Ʉɨɥɢɱɟɫɬɜɨ ɞɪɭɝɢɯ ɜɢɞɨɜ ɤɨɪɦɨɜ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ.  

 

2.2 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɪɚɰɢɨɧɚ  

Ɉɬ ɤɪɚɬɧɨɫɬɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɜ ɧɟɦɚɥɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɩɨɟɞɚɟɦɨɫɬɶ 

ɤɨɪɦɨɜ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɱɟɬɵɪɟɯɤɪɚɬɧɚɹ ɪɚɡɞɚɱɚ 

ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɜɭɯɤɪɚɬɧɨɣ ɩɨɜɵɲɚɟɬ ɩɨɟɞɚɟɦɨɫɬɶ ɫɦɟɫɢ, 

ɩɪɢɜɟɫ ɢ ɭɞɨɣ ɤɨɪɨɜ ɩɨɜɵɲɚɟɬɫɹ ɧɚ 10–15%. 
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ȼ ɯɨɡɹɣɫɬɜɟ ɩɪɢɧɹɬɨ ɬɪɟɯɪɚɡɨɜɨɟ ɤɨɪɦɥɟɧɢɟ ɠɢɜɨɬɧɵɯ. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɪɚɫɩɨɪɹɞɤɚ ɞɧɹ ɢ ɩɪɢɦɟɪɧɨ ɩɪɢɧɹɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɪɚɰɢɨɧɚ ɩɨ 

ɨɬɞɟɥɶɧɵɦ ɤɨɪɦɥɟɧɢɹɦ, ɤɨɥɢɱɟɫɬɜɨ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɨɜ, ɩɨɞɥɟɠɚɳɢɯ 

ɨɛɪɚɛɨɬɤɟ, ɤ ɧɚɱɚɥɭ ɤɨɪɦɥɟɧɢɹ (ɪɚɡɨɜɚɹ ɞɚɱɚ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д14]: 

 , (2.2) 

ɝɞɟ   – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɤɨɪɦɨɜ, ɬ; 

 – ɩɪɨɰɟɧɬ ɪɚɡɨɜɨɣ ɞɚɱɢ ɨɬ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɤɨɪɦɚ ɞɚɧɧɨɝɨ ɜɢɞɚ [14]. 

ɇɚɩɪɢɦɟɪ, ɪɚɡɨɜɚɹ ɞɚɱɚ ɫɨɥɨɦɵ ɞɥɹ 1 ɤɨɪɦɥɟɧɢɹ: 

 ɬ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɪɚɡɨɜɵɟ ɞɚɱɢ ɞɪɭɝɢɯ ɤɨɪɦɨɜ ɞɥɹ ɜɫɟɯ ɬɪɟɯ 

ɤɨɪɦɥɟɧɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɪɚɰɢɨɧɚ ɩɨ ɞɚɱɚɦ 

ȼɢɞɵ 

ɤɨɪɦɨɜ 

 

ɋɭɬɨɱɧɵɣ 
ɪɚɫɯɨɞ 
ɤɨɪɦɚ, 
ɤɝ/ɫɭɬ. 

Ɋɟɠɢɦ ɤɨɪɦɥɟɧɢɹ 

1–ɟ ɤɨɪɦɥɟɧɢɟ 2–ɟ ɤɨɪɦɥɟɧɢɟ 3–ɟ ɤɨɪɦɥɟɧɢɟ 

% 
ɪɚɡɨɜɚɹ 

ɞɚɱɚ 
% 

ɪɚɡɨɜɚɹ 
ɞɚɱɚ 

% 
ɪɚɡɨɜɚɹ 

ɞɚɱɚ 

ɋɨɥɨɦɚ 3750,00 33 1237,50 33 1237,50 34 1275,00 

ɋɟɧɨ 4324,50 33 1427,09 33 1427,09 34 1470,33 

ɋɟɧɚɠ 6123,00 30 1836,90 40 2449,20 30 1836,90 

ɋɢɥɨɫ 19505,50 35 6826,93 35 6826,93 30 5851,65 

Ʉɨɧɰɤɨɪɦɚ 2502,00 35 875,70 30 750,60 35 875,70 

Ȼɚɪɞɚ 1800,00 33 594,00 33 594,00 34 612,00 

Ɇɢɧ ɞɨɛɚɜɤɢ 160,91 33 53,10 33 53,10 34 54,71 

ȼɫɟɝɨ 38165,91   12851,21   13338,41   11976,29 

 

2.3 Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɤɨɪɦɨɰɟɯɚ 

2.3.1 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɨɬɞɟɥɶɧɨ ɤɚɠɞɨɣ ɥɢɧɢɢ ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɰɟɯɚ. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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1 – ɩɢɬɚɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15Ɇ; 2 – ɬɪɚɧɫɩɨɪɬɟɪ Ɍɋ–40ɋ; 3 – ɩɪɨɟɤɬɢɪɭɟɦɵɣ. 

Ɋɢɫɭɧɨɤ 2.1 – Ʌɢɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ: 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɩɪɨɬɟɤɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɝɪɭɛɵɟ ɤɨɪɦɚ (ɜ ɪɚɫɫɵɩɱɚɬɨɦ ɜɢɞɟ ɢɥɢ ɜ ɜɢɞɟ ɬɸɤɨɜ) ɩɨɝɪɭɡɱɢɤɨɦ ɉɗ–08 

ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ ɩɢɬɚɬɟɥɶ–

ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15Ɇ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɢɡɦɟɥɶɱɟɧɢɟ. Ɂɚɬɟɦ ɢɡɦɟɥɶɱɟɧɧɚɹ 

ɦɚɫɫɚ ɩɪɢ ɩɨɦɨɳɢ ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɺɪɚ Ɍɋ–40ɋ ɩɨɞɚɟɬɫɹ ɜ ɬɪɚɧɫɩɨɪɬɺɪ – 

ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ. 

ɉɪɨɢɡɜɟɞɺɦ ɪɚɫɱɟɬ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɪɭɛɵɯ ɤɨɪɦɚɯ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 8074,50 ɤɝ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , (2.3) 

ɝɞɟ  Qɫ – ɦɚɫɫɚ ɤɨɪɦɚ, ɩɨɞɝɨɬɚɜɥɢɜɚɟɦɵɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜ ɫɭɬɤɢ, ɤɝ; 

  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɪɟɦɟɧɢ, (  =0,86) [18]; 

Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ: 

 , (2.4) 

ɝɞɟ  Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ (Ɍɫɦ = 7 ɱ); 

Ɍɨɛɫ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɱ (Ɍɨɛɫ=1 ɱ); Д18]. 

Ɍ = 7–1=6 ɱ. 

ɬɥW

T

Q
W cɝɪ

ɬɥ

ɨɛɫɫɦ ɌTT



25 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɜɵɝɪɭɡɤɟ ɝɪɭɛɵɯ 

ɤɨɪɦɨɜ ɢɡ ɢɡɦɟɥɶɱɢɬɟɥɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.2): 

 ɤɝ/ɱ. 

Ⱦɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɦ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɩɢɬɚɬɟɥɶ 

ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɉɁɆ–15Ɇ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 15800 ɤɝ/ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɩɢɬɚɬɟɥɟɣ–ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɩɨ 

ɮɨɪɦɭɥɟ: 

 , (2.5) 

ɝɞɟ  Qɩɚɫɩ – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɤɝ/ɱ. 

. 

ȼ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɩɢɬɚɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15Ɇ. 

ɇɚɯɨɞɢɦ ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢɡɦɟɥɶɱɢɬɟɥɹ Ɍɮɚɤ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 

ɪɚɡɥɢɱɧɵɯ ɤɨɪɦɨɜ ɧɚ ɤɚɠɞɭɸ ɞɚɱɭ: 

 , (2.6) 

ɝɞɟ  Qɭɬɪ, Qɨɛɟɞ, Qɜɟɱɟɪ –ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɚ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɨɪɦɚ, 

ɫɤɚɪɦɥɢɜɚɟɦɨɝɨ ɭɬɪɨɦ, ɜ ɨɛɟɞ ɢ ɜɟɱɟɪɨɦ, ɤɝ. 

Qɭɬɪ=2664,59 ɤɝ, Qɨɛɟɞ =2664,59 ɤɝ, Qɜɟɱɟɪ=2745,33 ɤɝ. 

. 

 

2.3.2 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɜ ɫɯɟɦɚɬɢɱɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2.2. 
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ɮɚɤ

ɱ 17,0
00,15800

33,2745ɱ; 0,17 
00,15800

2664,59Ɍ ɱ; 17,0
00,15800

59,2664 ɨɛɟɞ
ɮɚɤ

ɜɟɱɟɪ
ɮɚɤ

уɬɪ
ɮɚɤ TT
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ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɩɪɨɬɟɤɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɋɨɱɧɵɟ ɤɨɪɦɚ ɩɨɝɪɭɡɱɢɤɨɦ ɉɗ–08 ɝɪɭɡɹɬɫɹ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɩɨɫɥɟ ɱɟɝɨ 

ɫɨɱɧɵɟ ɤɨɪɦɚ ɜɵɝɪɭɠɚɸɬɫɹ ɜ ɩɢɬɚɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 

ɢɯ ɢɡɦɟɥɶɱɟɧɢɟ. Ɂɚɬɟɦ ɢɡɦɟɥɶɱɟɧɧɚɹ ɦɚɫɫɚ ɩɪɢ ɩɨɦɨɳɢ ɬɪɚɧɫɩɨɪɬɺɪɚ Ɍɋ–40ɋ 

ɩɨɞɚɟɬɫɹ ɜ ɬɪɚɧɫɩɨɪɬɺɪ – ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɥɢɧɢɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɨɱɧɵɯ ɤɨɪɦɚɯ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 25628,50 ɤɝ. 

Ɍɚɤ ɤɚɤ ɫɨɱɧɵɟ ɤɨɪɦɚ ɹɜɥɹɸɬɫɹ ɫɤɨɪɨɩɨɪɬɹɳɢɦɢɫɹ, ɬɨ ɱɚɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɩɨ ɢɡɦɟɥɶɱɟɧɢɸ ɢ ɞɨɡɢɪɨɜɚɧɢɸ ɫɨɱɧɵɯ ɤɨɪɦɨɜ  

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , (2.7) 

ɝɞɟ  Qɪɚɡ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɞɚɱɚ ɫɤɨɪɨɩɨɪɬɹɳɟɝɨɫɹ ɤɨɪɦɚ, 9276,13 ɤɝ; 

t – ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɚ, ɱ, (t=2 ɱ) [18]. 

 ɤɝ/ɱ. 

 

1 – ɩɢɬɚɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15; 2 – ɬɪɚɧɫɩɨɪɬɟɪ Ɍɋ–40ɋ; 3 – ɩɪɨɟɤɬɢɪɭɟɦɵɣ 

ɬɪɚɧɫɩɨɪɬɺɪ–ɫɦɟɫɢɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 2.2 – Ʌɢɧɢɹ ɫɨɱɧɵɯ ɤɨɪɦɨɜ: 

ɬɥW

t

Q
W

ɪɚɡɫɨɱ
ɬɥ

07,4638
2

13,9276ɫɨɱ
ɬɥW
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Ⱦɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɦ ɩɢɬɚɬɟɥɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ 

ɉɁɆ–15 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 15 ɬ/ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɩɨ ɮɨɪɦɭɥɟ 2.5: 

. 

ȼ ɥɢɧɢɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɩɢɬɚɬɟɥɶ ɡɟɥɟɧɨɣ 

ɦɚɫɫɵ ɉɁɆ–15. 

ɇɚɯɨɞɢɦ ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɉɁɆ–15 Ɍɮɚɤ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɫɨɱɧɵɯ 

ɤɨɪɦɨɜ ɧɚ ɤɚɠɞɭɸ ɞɚɱɭ ɩɨ ɮɨɪɦɭɥɟ (2.6): 

 Qɭɬɪ=8663,83 ɤɝ, Qɨɛɟɞ =9276,13 ɤɝ, Qɜɟɱɟɪ=7688,55 ɤɝ. 

 . 

 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɢ: 

 

,
Ɇ

Q
ɤɤɩ

ɫɭɬ
ɤɤɩ

ɤ

ɤɤɩ

К
 

 

ɝɞɟ ɤɤɩ
ɫɭɬɆ  - ɦɚɫɫɚ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɜ ɫɭɬɨɱɧɨɦ ɪɚɰɢɨɧɟ. (Ⱦɥɹ ɪɚɫɱɺɬɚ ɩɪɢɦɟɦ 

ɤɨɧɰɟɧɬɪɚɬɧɨ-ɤɨɪɧɟɩɥɨɞɧɵɣ ɬɢɩ ɤɨɪɦɥɟɧɢɹ, ɤɚɤ ɫɨɞɟɪɠɚɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɧɟɩɥɨɞɨɜ.); 

 ɤɤɩ  - ɞɨɩɭɫɬɢɦɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ (ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,5 ɱɚɫɚ). 

 

575
25,0

575
Qɤɤɩ  ɤɝ/ɱ 

 

2.3.3 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ 

Ʌɢɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜ ɫɯɟɦɚɬɢɱɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2.3.  

31,0
15000

07,4638
n

ɱ 51,0
15000

55,7688
0,62ɱ, 

15000

9276,13Ɍ  ɱ; 58,0
15000

83,8663 ɨɛɟɞ
ɮɚɤ

ɜɟɱɟɪ
ɮɚɤ

уɬɪ
ɮɚɤ TT
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1 – ɧɨɪɢɹ ɇɐȽ–10; 2 – ɛɭɧɤɟɪ ȻɋɄ–10; 3 – ɤɨɪɦɨɞɪɨɛɢɥɤɚ ɄȾɆ–2; 4 – ɤɨɧɜɟɣɟɪ 

ɜɢɧɬɨɜɨɣ ɍɒ–2520; 5 – ɛɭɧɤɟɪ ɫɭɯɢɯ ɤɨɪɦɨɜ ɄɈɊɄ15.04.15. 6 – ɩɪɨɟɤɬɢɪɭɟɦɵɣ 

ɬɪɚɧɫɩɨɪɬɺɪ–ɫɦɟɫɢɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɥɢɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɤɨɪɦɨɜ: 
 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɮɟɪɦɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ – ɡɟɪɧɨ, ɤɨɬɨɪɨɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɦɟɥɶɱɢɬɶ. Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɪɨɛɢɥɤɢ. 

 

,
Ɇ

Q
ɫɦ

ɫɭɬ
ɞɪ

ɡ

 

 

ɝɞɟ ɡ
ɫɭɬɆ - ɫɭɦɦɚɪɧɚɹ ɫɭɬɨɱɧɚɹ ɦɚɫɫɚ ɡɟɪɧɚ (ɞɥɹ ɪɚɫɱɺɬɚ ɩɪɢɦɟɦ 

ɤɨɧɰɟɧɬɪɚɬɧɵɣ ɬɢɩ ɤɨɪɦɥɟɧɢɹ, ɤɚɤ ɫɨɞɟɪɠɚɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɡɟɪɧɚ.); 

 ɫɦ - ɜɪɟɦɹ ɫɦɟɧɵ (ɩɪɢɦɟɦ 0,5 ɱɚɫɚ) 
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578
5,0

585872101
Qɞɪ ɤɝ/ɱ 

 

Ⱦɪɨɛɢɥɤɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɷɥɟɦɟɧɬɵ ɪɚɫɱɺɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 4 

ɝɥɚɜɟ. 

 

2.3.4 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ 

Ʌɢɧɢɹ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɤɚɯ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 666,71 

ɤɝ. 

 

1 – ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ ɈɆɄ-4; 2 – ɬɪɚɧɫɩɨɪɬɺɪ – 

ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɩɪɨɟɤɬɢɪɭɟɦɵɣ. 

Ɋɢɫɭɧɨɤ 2.4 – Ʌɢɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ: 

Ɍɚɤ ɤɚɤ ɪɚɫɬɜɨɪ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 

ɫɦɟɲɢɜɚɧɢɟɦ ɤɨɪɦɨɜ, ɬɨ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɦɢɧɟɪɚɥɶɧɵɯ 

ɞɨɛɚɜɨɤ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.7): 

 ɤɝ/ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢɬɟɥɟɣ ɦɟɥɚɫɫɵ ɩɨ ɮɨɪɦɭɥɟ (2.5): 

ɬɥW

36,333
2

71,666ɦɢɧ
ɬɥW
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. 

ȼ ɥɢɧɢɢ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɫɦɟɫɢɬɟɥɶ 

ɈɆɄ–4. 

ɇɚɯɨɞɢɦ ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɈɆɄ–4 Ɍɮɚɤ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɪɦɚ ɧɚ 

ɤɚɠɞɭɸ ɞɚɱɭ ɩɨ ɮɨɪɦɭɥɟ (2.6): 

Qɭɬɪ=647,10 ɤɝ, Qɨɛɟɞ=647,10 ɤɝ; Qɜɟɱɟɪ=666,71 ɤɝ. 

 ɱ;  ɱ;  ɱ. 

 

2.3.5 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ 

ȼɫɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɚ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɩɨɞɚɸɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 15 ɬ/ɱ ɩɪɢ 

ɫɦɟɲɢɜɚɧɢɢ ɤɨɪɦɨɜ. ɋɯɟɦɚ ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 

1 – ɬɪɚɧɫɩɨɪɬɺɪ – ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɩɪɨɟɤɬɢɪɭɟɦɵɣ; 2 – ɬɪɚɧɫɩɨɪɬɺɪ Ɍɋ–40Ɇ. 

Ɋɢɫɭɧɨɤ 2.5 – Ʌɢɧɢɹ ɫɦɟɲɢɜɚɧɢɹ: 

 

83,0
00,400

36,333
n

62,1
00,400

00,647уɬ
ɮɚɤɌ 62,1

00,400

00,647ɨɛɟд
ɮɚɤɌ 67,1

00,400

71,666ɜɟɱ
ɮɚɤɌ
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Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɫɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , (2.9) 

ɝɞɟ  Wɥ.ɫ. – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ, ɤɝ/ɱ; 

Qɫɦ – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɫɦɟɫɢɬɟɥɹ, ɤɝ/ɱ. Д17]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɦɟɲɢɜɚɧɢɹ ɪɚɜɧɚ ɫɭɦɦɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɤɨɪɦɨɰɟɯɚ, ɬ.ɟ. 

 . (2.10) 

 ɤɝ/ɱ. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɫɦɟɫɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɛɭɞɟɬ ɪɚɜɧɨ: 

 . 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɫɦɟɫɢɬɟɥɶ. 

Ɏɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɦɟɫɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨ 

    (2.11) 

ɝɞɟ  ,   – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɚ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɤɨɪɦɚ, ɫɤɚɪɦɥɢɜɚɟɦɨɝɨ ɭɬɪɨɦ ɢ ɜɟɱɟɪɨɦ, ɤɝ; 

 – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɦɟɫɢɬɟɥɹ, ɤɝ/ɱ 

 ɱ;  ɱ;  ɱ. 

Ɍɚɛɥɢɰɚ 2.2 – Ɏɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɥɢɧɢɣ ɤɨɪɦɨɰɟɯɚ, ɱ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɍɬɪɨ Ɉɛɟɞ ȼɟɱɟɪ 

Ƚɪɭɛɵɟ ɤɨɪɦɚ 0,17 0,17 0,17 

ɋɨɱɧɵɟ ɤɨɪɦɚ 0,58 0,62 0,51 

Ʉɨɧɰ. ɤɨɪɦɚ 0,44 0,38 0,44 

Ɇɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ 1,62 1,62 1,67 

ɋɦɟɲɢɜɚɧɢɟ 0,86 0,89 0,80 
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2.3.6 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

Ⱦɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɮɟɪɦɟ ɩɪɢɦɟɧɹɸɬ ɦɨɛɢɥɶɧɵɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɄɌɍ–10. Ʉɨɥɢɱɟɫɬɜɨ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 , (2.12) 

ɝɞɟ   – ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɞɚɱɚ (ɭɬɪɟɧɧɹɹ, ɨɛɟɞɟɧɧɚɹ ɢɥɢ ɜɟɱɟɪɧɹɹ), ɤɝ; 

 tɪɚɡд. – ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɦɨɛɢɥɶɧɵɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ ɧɚ ɨɞɧɭ ɟɡɞɤɭ ɫ 

ɜɵɞɚɱɟɣ ɤɨɪɦɚ ɧɚ ɯɨɞɭ (ɜɪɟɦɹ ɰɢɤɥɚ), ɱ.; 

 Qɪ – ɩɨɥɟɡɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɪɚɡɞɚɬɱɢɤɚ, ɤɝ; 

 tɪ – ɜɪɟɦɹ, ɨɬɜɨɞɢɦɨɟ ɧɚ ɪɚɡɞɚɱɭ ɤɨɪɦɨɜ, ɱ: 

 , (2.13) 

ɝɞɟ  L1 – ɞɥɢɧɚ ɩɭɬɢ ɨɬ ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ ɞɨ ɜɴɟɡɞɚ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɟ 

ɩɨɦɟɳɟɧɢɟ, ɤɦ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɟɧɩɥɚɧɭ); 

L2 – ɞɥɢɧɚ ɩɭɬɢ ɜɧɭɬɪɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɤɦ; 

L3 – ɞɥɢɧɚ ɩɭɬɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɚɡɜɨɪɨɬɚ ɢ ɨɛɪɚɬɧɨɝɨ ɡɚɟɡɞɚ ɚɝɪɟɝɚɬɚ, ɤɦ; 

V1 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɫ ɤɨɪɦɨɦ, ɦ/ɫ (ɩɪɢɧɢɦɚɟɬɫɹ V1= 5-10 ɤɦ/ɱ); 

V2 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɚ, ɦ/ɫ (ɩɪɢɧɢɦɚɟɬɫɹ 

V2=0,85–1,37 ɤɦ/ɱ); 

V3 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɡɜɨɪɨɬɟ, ɦ/ɫ (ɩɪɢɧɢɦɚɟɬɫɹ V3=1,35-3 

ɤɦ/ɱ); 

Vɯɯ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɛɟɡ ɝɪɭɡɚ, ɦ/ɫ (ɩɪɢɧɢɦɚɟɬɫɹ Vɯɯ=13–22 

ɤɦ/ɱ); 

tɨɫɬ – ɜɪɟɦɹ ɧɚ ɨɞɧɭ ɨɫɬɚɧɨɜɤɭ ɜ ɩɭɬɢ, ɱ; 

nɨɫɬ. – ɱɢɫɥɨ ɨɫɬɚɧɨɜɨɤ. 
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Ɍɨɝɞɚ 

. 

ɉɪɢɧɢɦɚɟɦ 3 ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɄɌɍ–10 ɞɥɹ ɜɵɞɚɱɢ ɤɨɪɦɚ. 

 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɢ ɪɚɫɱɺɬ ɟɺ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɬɪɟɛɭɟɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɢɡɦɟɪɹɟɦɨɟ ɨɬ ɞɟɫɹɬɤɨɜ ɥɢɬɪɨɜ ɞɨ ɫɨɬɟɧ ɤɭɛɢɱɟɫɤɢɯ 

ɦɟɬɪɨɜ ɜ ɫɭɬɤɢ. ȼɨɞɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɨɟɧɢɹ ɫɤɨɬɚ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, 

ɭɛɨɪɤɢ ɧɚɜɨɡɚ, ɦɵɬɶɹ ɩɨɫɭɞɵ, ɢ ɞɪɭɝɢɯ ɰɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 

ɮɟɪɦɚɯ ɩɨɫɬɨɹɧɧɨ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɨɪɦɚɬɢɜɧɵɣ ɡɚɩɚɫ 

ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɠɢɜɨɬɧɵɯ ɱɢɫɬɨɣ ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ ɜɨɞɨɣ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɢɪɨɫɬɚ ɠɢɜɨɣ ɦɚɫɫɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 

ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɪɟɞɨɯɪɚɧɹɟɬ ɠɢɜɨɬɧɵɯ ɨɬ 

ɪɚɡɥɢɱɧɵɯ ɷɩɢɞɟɦɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɱɟɪɟɡ ɜɨɞɭ. ɋɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ «ȼɨɞɚ ɩɢɬɶɟɜɚɹ». 

ȼɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɩɨɟɧɢɹ ɠɢɜɨɬɧɵɯ, ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɡɪɚɱɧɨɣ, 

ɛɟɫɰɜɟɬɧɨɣ, ɛɟɡ ɩɨɫɬɨɪɨɧɧɢɯ ɡɚɩɚɯɨɜ ɢ ɩɪɢɜɤɭɫɨɜ. Ɉɧɚ ɧɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ 

ɩɪɨɞɭɤɬɨɜ ɝɧɢɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɹɞɨɜɢɬɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɚ 

ɬɚɤɠɟ ɩɚɬɨɝɟɧɧɵɯ ɩɪɢɦɟɫɟɣ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɤɨɧɤɪɟɬɧɨɣ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɮɟɪɦɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɝɨ 

ɜɢɞɚ ɢ ɜɨɡɪɚɫɬɚ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬɫɹ ɢɥɢ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɧɚ ɷɬɨɣ ɮɟɪɦɟ. 

ȼ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɠɢɜɨɬɧɵɦ ɜɤɥɸɱɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɩɨɟɧɢɟ, ɦɨɣɤɭ 

ɩɨɦɟɳɟɧɢɣ, ɦɨɥɨɱɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɤɨɪɦɨɜ ɢ 

ɬ.ɞ. Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ ɨɱɟɧɶ ɧɟɪɚɜɧɨɦɟɪɟɧ ɤɚɤ ɜ ɬɟɱɟɧɢɟ 

ɝɨɞɚ, ɬɚɤ ɢ ɫɭɬɨɤ. ɉɨɷɬɨɦɭ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɩɪɢɜɨɞɹɬɫɹ 

ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɧɨɪɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. 

2,2
23000

141,13338
ɪn
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Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 
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3 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɨɪɦɨɰɟɯɟ ɫɭɳɟɫɬɜɭɟɬ ɱɟɬɵɪɟ ɥɢɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ: 

ɷɬɨ ɥɢɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ, ɦɟɥɚɫɫɵ ɢ 

ɤɚɪɛɨɦɢɞɚ ɢ ɥɢɧɢɹ ɫɨɱɧɵɯ ɤɨɪɦɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɩɨɥɧɨɪɚɰɢɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢɦɟɧɹɟɬɫɹ ɫɦɟɲɢɜɚɧɢɟ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɬɪɚɧɫɩɨɪɬɟɪ – ɫɦɟɫɢɬɟɥɶ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 

ɫɦɟɲɢɜɚɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɧɚ ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ. 

ȼ ɬɪɚɧɫɩɨɪɬɟɪɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɬɨɜ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɫɟɧɚ, ɫɨɥɨɦɵ, ɫɟɧɚɠɚ, ɫɢɥɨɫɚ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɢ ɦɢɧɟɪɚɥɶɧɵɯ 

ɞɨɛɚɜɨɤ. 

ɒɧɟɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ–ɫɦɟɫɢɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢɯ ɧɚ ɜɵɝɪɭɡɧɨɣ 

ɬɪɚɧɫɩɨɪɬɟɪ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɨɫɬɚɜɢɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɰɢɣ. ɗɬɢ ɫɟɤɰɢɢ ɜɵɩɨɥɧɹɸɬ 

ɮɭɧɤɰɢɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɫɦɟɲɢɜɚɧɢɹ ɢ ɱɚɫɬɢɱɧɨɝɨ ɞɨɢɡɦɟɥɶɱɟɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɋɟɤɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɨɧɫɬɪɭɤɰɢɟɣ ɜɢɧɬɨɜ. 

ɉɟɪɜɚɹ ɫɟɤɰɢɹ (ɪɢɫɭɧɨɤ. 3.1) ɢɦɟɟɬ ɫɩɥɨɲɧɨɣ ɜɢɧɬ. ȼ ɷɬɭ ɫɟɤɰɢɸ ɩɨɞɚɸɬɫɹ 

ɫɨɥɨɦɚ ɢ ɫɟɧɨ, ɤɨɬɨɪɵɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɩɥɨɲɧɨɝɨ ɜɢɧɬɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶɫɹ ɜ 

ɞɪɭɝɭɸ ɫɟɤɰɢɸ, ɤɭɞɚ ɩɨɞɚɸɬɫɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɷɬɢɯ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

 

Ɋɢɫɭɧɨɤ 3.1 – ɉɟɪɜɚɹ ɫɟɤɰɢɹ ɜɢɧɬɚ 
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ɋɥɟɞɭɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɥɨɩɚɫɬɧɨɝɨ ɜɢɧɬɚ, ɩɪɢ ɩɨɦɨɳɢ 

ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, ɢɡɦɟɥɶɱɟɧɢɟ ɢ ɫɦɟɲɢɜɚɧɢɟ (ɪɢɫɭɧɨɤ 3.2) 

 

Ɋɢɫɭɧɨɤ 3.2 – ȼɬɨɪɚɹ ɫɟɤɰɢɹ ɲɧɟɤɚ ɫ ɥɨɩɚɫɬɧɵɦ ɜɢɧɬɨɦ 

Ⱦɚɥɟɟ ɢɡ ɜɬɨɪɨɣ ɫɟɤɰɢɢ ɤɨɪɦɨɫɦɟɫɶ, ɩɟɪɟɯɨɞɢɬ ɜ ɬɪɟɬɶɸ ɫɟɤɰɢɸ, ɜ ɤɨɬɨɪɭɸ 

ɩɨɞɚɟɬɫɹ ɫɢɥɨɫɧɚɹ ɦɚɫɫɚ. ɗɬɚ ɫɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɩɥɨɲɧɨɝɨ ɜɢɧɬɚ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɤɨɬɨɪɨɝɨ ɤɨɦɩɨɧɟɧɬɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ ɱɟɬɜɟɪɬɭɸ ɫɟɤɰɢɸ.  

ɉɨɫɥɟɞɧɹɹ ɫɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɥɨɩɚɫɬɧɨɝɨ ɜɢɧɬɚ, ɜ ɷɬɨɣ ɫɟɤɰɢɸ ɩɨɞɚɸɬɫɹ 

ɦɢɤɪɨɞɨɛɚɜɤɢ. ɉɪɨɢɫɯɨɞɢɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, ɢɡɦɟɥɶɱɟɧɢɟ ɢ ɫɦɟɲɢɜɚɧɢɟ. ɉɨɫɥɟ 

ɱɟɝɨ ɤɨɪɦɨɜɚɹ ɫɦɟɫɶ ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ ɬɪɚɧɫɩɨɪɬɟɪɚ – ɫɦɟɫɢɬɟɥɹ. 

 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ 

Ʉɨɪɦɨɫɦɟɫɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.3 ɫɨɫɬɨɢɬ ɢɡ: 1 – ɤɨɪɩɭɫ; 2 – 

ɝɨɪɥɨɜɢɧɚ; 3 – ɲɧɟɤ; 4 – ɛɢɬɟɪ; 5 – ɪɚɦɚ; 6 – ɤɪɵɲɤɚ ɛɨɤɨɜɚɹ; 7 – ɩɨɞɲɢɩɧɢɤ 

1680205 ȽɈɋɌ24850-80; 8 - ɥɢɫɬ ɩɟɪɟɞɧɢɣ; 9 – ɥɢɫɬ ɰɟɧɬɪɚɥɶɧɵɣ; 10 – ɥɢɫɬ ɡɚɞɧɢɣ; 

11 – ɦɭɮɬɚ; 12 – ɨɛɨɣɦɚ ɧɢɠɧɹɹ; 13 – ɨɛɨɣɦɚ ɜɟɪɯɧɹɹ; 14 – ɲɩɢɥɶɤɚ; 15 – ɩɥɚɧɤɚ; 16 

– ɩɨɞɲɢɩɧɢɤ; 17 – ɦɨɬɨɪ ɪɟɞɭɤɬɨɪ 4 Ɇɉ-25; 18 – ɦɭɮɬɚ ɮɥɚɧɰɟɜɚɹ. 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɺɪɚ ɫɦɟɫɢɬɟɥɹ ɤɨɪɦɨɜ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɺɪɚ ɫɦɟɫɢɬɟɥɹ ɤɨɪɦɨɜ (ɪɢɫɭɧɨɤ 3.3) Ƚɪɭɛɵɣ ɤɨɪɦ 

ɩɨɞɚɺɬɫɹ ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ 2 ɜ ɤɨɪɩɭɫ ɫɦɟɫɢɬɟɥɹ 1, ɲɧɟɤ 3, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬɫɹ ɜɨ 

ɜɪɚɳɟɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɦɨɬɨɪ ɪɟɞɭɤɬɨɪɚ 17 ɢ ɦɭɮɬɵ ɮɥɚɧɰɟɜɨɣ 18, ɱɚɫɬɢɱɧɨ 

ɩɟɪɟɦɟɲɢɜɚɟɬ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɝɪɭɛɵɣ ɤɨɪɦ ɜ ɫɥɟɞɭɸɳɭɸ ɱɚɫɬɶ ɫɦɟɫɢɬɟɥɹ ɜ 

ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɛɢɬɟɪ 4. Ȼɢɬɟɪ 4 ɩɟɪɟɦɟɲɢɜɚɟɬ, ɱɚɫɬɢɱɧɨ ɢɡɦɟɥɶɱɚɟɬ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɫɦɟɫɶ ɝɪɭɛɨɝɨ ɤɨɪɦɚ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ, ɤɨɬɨɪɵɣ ɩɨɞɚɺɬɫɹ 
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ɱɟɪɟɡ ɫɥɟɞɭɸɳɭɸ ɝɨɪɥɨɜɢɧɭ 2. ɂ ɬɚɤ ɞɚɥɟɟ ɩɨ ɬɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ ɜ ɫɦɟɫɶ ɤɨɪɦɨɜ 

ɩɨɞɚɸɬɫɹ ɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɢ ɫɢɥɨɫɧɚɹ ɦɚɫɫɚ. ɒɧɟɤ 3 ɢ ɛɢɬɟɪ 4 ɜɪɚɳɚɸɬɫɹ ɜ 

ɩɨɞɲɢɩɧɢɤɚɯ 7 ɢ 16. Ȼɢɬɟɪ 4 ɢ ɲɧɟɤ 3 ɧɟɩɨɞɜɢɠɧɨ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ 

ɩɨɦɨɳɢ ɦɭɮɬɵ 11 ɤɨɬɨɪɚɹ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɩɨɞɲɢɩɧɢɤɟ 16 ɭɞɟɪɠɢɜɚɟɦɨɝɨ ɩɪɢ 

ɩɨɦɨɳɢ ɨɛɨɣɦ 12, 13, ɲɩɢɥɶɤɢ 14 ɢ ɩɥɚɧɤɢ 15. Ʉɨɪɩɭɫ ɫɦɟɫɢɬɟɥɹ 1 ɫɨ ɜɫɟɯ 

ɫɬɨɪɨɧ ɡɚɤɪɵɬ ɥɢɫɬɚɦɢ 8, 9, 10 ɢ ɛɨɤɨɜɨɣ ɤɪɵɲɤɢ 6, ɤɨɬɨɪɚɹ ɬɚɤ ɠɟ ɜɵɩɨɥɧɹɟɬ 

ɪɨɥɶ ɮɢɤɫɚɰɢɢ ɲɧɟɤɚ 3 ɢ ɛɢɬɟɪɚ 4 ɨɬ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ. ȼ ɩɥɚɧɤɟ 15 ɢɦɟɸɬɫɹ 

ɜɵɪɟɡɵ ɞɥɹ ɭɞɨɛɫɬɜɚ ɦɨɧɬɚɠɚ ɢ ɭɫɬɚɧɨɜɤɢ ɩɨɞɲɢɩɧɢɤɚ 16 ɧɚ ɦɭɮɬɟ 11. 

ɋɨɨɫɧɨɫɬɶ ɤɨɪɩɭɫɚ 1 ɫɨ ɲɧɟɤɨɦ 3 ɢ ɛɢɬɟɪɨɦ 4 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚ ɫɱɺɬ ɢɡɦɟɧɟɧɢɹ 

ɞɥɢɧɵ ɲɩɢɥɟɤ 14.Ȼɨɥɶɲɢɧɫɬɜɨ ɤɪɭɩɧɟɣɲɢɯ ɢ ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɯ 

ɧɚ ɪɵɧɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɤɨɪɦɚ ɨɫɨɡɧɚɸɬ ɢ ɩɨɧɢɦɚɸɬ ɜɫɸ ɜɚɠɧɨɫɬɶ ɬɳɚɬɟɥɶɧɨ 

ɫɦɟɲɢɜɚɧɢɹ ɫɭɯɢɯ ɢ ɠɢɞɤɢɯ ɢɧɝɪɟɞɢɟɧɬɨɜ. Ɉɞɧɚɤɨ ɷɬɨ ɩɨɧɢɦɚɧɢɟ ɧɟ ɜɫɟɝɞɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɨɜɫɟɞɧɟɜɧɵɯ ɨɩɟɪɚɰɢɹɯ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɤɨɪɦ ɡɚɧɢɦɚɟɬ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɭɸ ɭɞɟɥɶɧɭɸ ɱɚɫɬɶ 

ɡɚɬɪɚɬ. ɉɨɷɬɨɦɭ ɯɨɪɨɲɨ ɫɦɟɲɚɧɧɵɣ ɤɨɪɦ ɹɜɥɹɟɬɫɹ ɤɥɸɱɨɦ ɤ ɩɨɥɭɱɟɧɢɸ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ.Ɉɞɧɨɪɨɞɧɨɫɬɶ ɤɨɪɦɚ ɜɥɢɹɟɬ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɠɢɜɨɬɧɵɯ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɢɹɧɢɹ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɫɦɟɲɢɜɚɧɢɹ 

ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɵ. ɇɨ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ 

ɫɤɚɡɚɬɶ, ɱɬɨ ɩɥɨɯɨɟ ɫɦɟɲɢɜɚɧɢɟ ɨɱɟɧɶ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɧɟɝɚɬɢɜɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ.ɇɚ ɨɞɧɨɪɨɞɧɨɫɬɶ ɤɨɪɦɚ ɦɨɝɭɬ ɜɥɢɹɬɶ 

ɦɧɨɝɨ ɮɚɤɬɨɪɨɜ. ɋɦɟɲɢɜɚɧɢɟ – ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɢɡ ɧɢɯ, ɧɨ ɥɢɲɶ ɤɚɤ ɱɚɫɬɶ 

ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ. Ʉɚɱɟɫɬɜɨ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɲɢɛɤɢ 

ɜɡɜɟɲɢɜɚɧɢɹ, ɩɪɨɛɥɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɫɦɟɲɢɜɚɧɢɹ ɢ ɪɚɫɫɥɨɟɧɢɟ ɩɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ 

ɦɨɝɭɬ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɢɥɢ ɜ ɫɨɱɟɬɚɧɢɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɪɢɜɨɞɢɬɶ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ 

ɩɨɫɥɟɞɫɬɜɢɹɦ. Ɉɞɧɨɪɨɞɧɨɫɬɶ ɤɨɪɦɚ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚɧɢɹ, ɩɨɧɢɦɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 

ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɩɭɧɤɬɨɜ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɷɬɢɯ ɡɧɚɧɢɹɯ, ɩɨɞɬɜɟɪɠɞɟɧɧɵɯ ɪɹɞɨɦ 

ɭɱɟɧɵɯ Д1Ж, ɦɵ ɦɨɠɟɦ ɜɵɛɢɪɚɬɶ ɤɨɦɛɢɧɚɰɢɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɫɦɟɲɢɜɚɬɶɫɹ ɢ ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɬɶ ɩɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɫɬɟɩɟɧɶ 

ɪɚɫɫɥɨɟɧɢɹ.Ⱦɚɠɟ ɫɚɦɵɟ ɥɭɱɲɢɟ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɦɨɝɭɬ ɝɚɪɚɧɬɢɪɨɜɚɬɶ 

ɩɨɥɧɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɪɦɚ.  
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ɉɥɚɧɨɜɨ–ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɜɜɨɞ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɢɯ ɧɚɫɬɪɨɣɤɭ  ɢ ɨɛɤɚɬɤɭ , ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɟɠɟɫɦɟɧɧɨɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɟ), ɨɪɝɚɧɢɡɚɰɢɸ  ɦɚɬɟɪɢɚɥɶɧɨ–ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ Д18Ж.  

ɋɦɨɧɬ ɢɪɨɜɚɧɧɵɣ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɩɨɞɜɟɪɝɚɸɬ ɱɚɫɨɜɨɣ ɨɛɤɚɬɤɟ. ɉɪɢ ɨɛɤɚɬɤɟ ɩɪɨɜɟɪɹɸɬ ɤɪɟɩɥɟɧɢɟ ɛɨɥɬɨɜ, ɪɚɛɨɬɭ  ɩɨɞɲɢɩɧɢɤɨɜ ɵɯ ɭɡɥɨɜ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɛɤɚɬɤɢ ɨɫɦɚɬɪɢɜɚɸɬ ɦɚɲɢɧɭ  ɢ ɭɫɬɪɚɧɹɸɬ ɜɨɡɧɢɤɲɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɉɨɫɥɟ  ɯɨɥɨɫɬɨɣ ɨɛɤɚɬɤɢ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɢɫɩɵɬ ɵɜɚɸɬ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. Ɂɚɬɟɦ ɫɨɫɬɚɜɥɹɸɬ ɚɤɬ ɨ ɩɪɢɟɦɟ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ. 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬ ɵ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥ ɧɢɬɶ ɪɹɞ ɩɨɞɝɨɬɨɜ ɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɡɧɚɤɨɦɥɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, ɡɚɤɪɟɩɥɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɨɮɨɪɦɥɟ ɧɢɟ ɡɚɩɢɫɟɣ ɜ ɠɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬɵ ɦɚɲɢɧɵ.  
ɉɥɚɧɨɜɨ–ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɜɜɨɞ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɢɯ ɧɚɫɬɪɨɣɤɭ  ɢ ɨɛɤɚɬɤɭ , ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɟɠɟɫɦɟɧɧɨɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɟ), ɨɪɝɚɧɢɡɚɰɢɸ  ɦɚɬɟɪɢɚɥɶɧɨ–ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ Д18Ж.  

ɋɦɨɧɬ ɢɪɨɜɚɧɧɵɣ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɩɨɞɜɟɪɝɚɸɬ ɱɚɫɨɜɨɣ ɨɛɤɚɬɤɟ. ɉɪɢ ɨɛɤɚɬɤɟ ɩɪɨɜɟɪɹɸɬ ɤɪɟɩɥɟɧɢɟ ɛɨɥɬɨɜ, ɪɚɛɨɬɭ  ɩɨɞɲɢɩɧɢɤɨɜ ɵɯ ɭɡɥɨɜ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɛɤɚɬɤɢ ɨɫɦɚɬɪɢɜɚɸɬ ɦɚɲɢɧɭ  ɢ ɭɫɬɪɚɧɹɸɬ ɜɨɡɧɢɤɲɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɉɨɫɥɟ ɯɨɥɨɫɬɨɣ ɨɛɤɚɬɤɢ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɢɫɩɵɬ ɵɜɚɸɬ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. Ɂɚɬɟɦ ɫɨɫɬɚɜɥɹɸɬ ɚɤɬ ɨ ɩɪɢɟɦɟ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ. 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬ ɵ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥ ɧɢɬɶ ɪɹɞ ɩɨɞɝɨɬɨɜ ɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɡɧɚɤɨɦɥɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, ɡɚɤɪɟɩɥɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɨɮɨɪɦɥɟ ɧɢɟ ɡɚɩɢɫɟɣ ɜ ɠɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬɵ ɦɚɲɢɧɵ.  
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3.2 Ɋɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɦɟɫɢɬɟɥɹ 

3.2.1 ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɲɧɟɤɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɢɧɬɨɜɨɝɨ ɤɨɧɜɟɣɟɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɱ: 

 , (3.1) 

ɝɞɟ  - ɞɢɚɦɟɬɪ ɲɧɟɤɚ, ɦ; 

  - ɲɚɝ ɲɧɟɤɚ, ɦ; 

  - ɱɚɫɬɨɬɚ ɨɛɨɪɨɬɨɜ, ɨɛ/ɦɢɧ; 

  - ɨɛɴɺɦɧɵɣ ɜɟɫ,  ( ɬ/ɦ3
) [14]; 

  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɠɺɥɨɛɚ; 

  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɫɢɲɧɟɤɚ ɤ 

ɝɨɪɢɡɨɧɬɭ ɧɚ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɉɪɢɧɢɦɚɟɦ ɜɢɧɬ ɫɩɥɨɲɧɨɣ ɥɟɜɨɣ ɧɚɜɢɜɤɢ, ɨɞɧɨɡɚɯɨɞɧɵɣ. 

Ɍɚɤ ɤɚɤ ɲɧɟɤ ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɬɨ  ɢ . 

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 4 Д7Ж ɩɪɢɦɟɦ . 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ , ,  ɜ ɮɨɪɦɭɥɭ 3.1 ɩɨɥɭɱɢɦ: 

  (3.2) 

Ɉɬɤɭɞɚ 

  (3.3) 

ɉɪɨɢɡɜɟɞɺɦ ɪɚɫɱɺɬ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɜ ɤɨɬɨɪɭɸ ɩɨɞɚɸɬɫɹ ɝɪɭɛɵɟ ɤɨɪɦɚ: 

ɉɪɢɟɦ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 4 Д7],  ɨɛ/ɦɢɧ., ɞɥɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ 

 ɬ/ɦ3
 [14]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɪɚɜɧɚ: 

 , (3.4) 

  ɤɝ/ɱ  ɬ/ɱ 

Ⱦɢɚɦɟɬɪ ɜɢɧɬɚ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɪɚɜɟɧ: 
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 . 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɬɪɚɧɫɩɨɪɬɟɪɚ. ȼ ɷɬɨɣ ɫɟɤɰɢɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɢɟɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɢ ɫɦɟɲɢɜɚɧɢɹ ɢɯ ɫ ɝɪɭɛɵɦɢ ɤɨɪɦɚɦɢ. 

 ɨɛ/ɦɢɧ., ɞɥɹ ɫɦɟɫɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɫ ɤɨɧɰɟɧɬɪɚɬɚɦɢ ɩɪɢɦɟɦ 

 ɬ/ɦ3
 [14]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɜɧɚ: 

 , (3.5) 

  ɤɝ/ɱ  ɬ/ɱ. 

Ⱦɢɚɦɟɬɪ ɜɢɧɬɚ ɜɬɨɪɨɣ ɫɟɤɰɢɢ ɪɚɜɟɧ: 

 . 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɟɬɶɸ ɫɟɤɰɢɸ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɩɪɢɧɢɦɚɜɲɭɸ ɫɨɱɧɵɟ ɤɨɪɦɚ ɢ 

ɫɦɟɲɢɜɚɸɳɭɸ ɟɟ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɟɲɚɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɨ ɜɬɨɪɨɣ 

ɫɟɤɰɢɢ. 

 ɨɛ/ɦɢɧ., ɞɥɹ ɫɦɟɫɢ ɩɪɢɦɟɦ  ɬ/ɦ3
 [14]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɜɧɚ: 

 , (3.6) 

  ɤɝ/ɱ  ɬ/ɱ. 

Ⱦɢɚɦɟɬɪ ɜɢɧɬɚ ɬɪɟɬɶɟɣ ɫɟɤɰɢɢ ɪɚɜɟɧ: 

 . 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɱɟɬɜɟɪɬɭɸ ɫɟɤɰɢɸ ɬɪɚɧɫɩɨɪɬɟɪɚ-ɫɦɟɫɢɬɟɥɹ, ɩɪɢɧɢɦɚɜɲɭɸ 

ɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɢ ɫɦɟɲɢɜɚɸɳɭɸ ɢɯ ɫ ɤɨɪɦɨɫɦɟɫɶɸ.  

 ɨɛ/ɦɢɧ., ɞɥɹ ɫɦɟɫɢ ɩɪɢɦɟɦ  ɬ/ɦ3
 [14]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɜɧɚ: 

 , (3.7) 

  ɤɝ/ɱ  ɬ/ɱ. 
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Ⱦɢɚɦɟɬɪ ɱɟɬɜɺɪɬɨɣ ɫɟɤɰɢɢ ɪɚɜɟɧ: 

 . 

ɉɪɢɦɟɦ ɛɥɢɠɚɣɲɢɣ ɞɢɚɦɟɬɪ ɜɢɧɬɚ ɢɡ ɧɨɪɦɚɥɶɧɨɝɨ ɪɹɞɚ ɪɚɜɧɵɣ ɦɦ 

[13]. 

ɉɪɨɜɟɪɢɦ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɢɧɬɚ  ɫɨɝɥɚɫɧɨ 

ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ: 

 , (3.8) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ ɫɦ. ɬɚɛɥ. 6 [7], . 

 , 

  

ɍɫɥɨɜɢɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɦɟɦ ɪɚɜɧɨɣ, ɦɦ: 

 , (3.9) 

  ɦɦ. 

ɉɪɢɦɟɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɚɜɧɵɣ 60 ɦɦ. 

ɉɪɢɦɟɦ ɲɧɟɤ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɪɚɜɟɧ 250 ɦɦ, ɜɧɭɬɪɟɧɧɢɣ – 60 ɦɦ, ɲɚɝ 

ɜɢɬɤɚ (ɥɨɩɚɫɬɟɣ) – 250 ɦɦ [25]. 

 

3.2.2 Ɇɨɳɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɩɪɢɜɨɞɚ ɲɧɟɤɚ 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɧɚɹ ɞɥɹ ɜɢɧɬɨɜɵɯ ɤɨɧɜɟɣɟɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.10) 

ɝɞɟ  - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɭɱɚɫɬɤɚ ɞɥɢɧɵ, ɦ; 

  - ɨɩɵɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɝɪɭɡɚ ɩɨ ɠɟɥɨɛɭ 

ɫɦ. ɬɚɛɥ. 7 [7], ; 
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  - ɜɵɫɨɬɚ ɩɨɞɴɺɦɚ ɝɪɭɡɚ, ɦ. 

Ⱦɥɹ I ɭɱɚɫɬɤɚ: 

  ɤȼɬ. 

II ɭɱɚɫɬɨɤ: 

  ɤȼɬ. 

III ɭɱɚɫɬɨɤ: 

  ɤȼɬ. 

IV ɭɱɚɫɬɨɤ: 

  ɤȼɬ. 

 , (3.11) 

  ɤȼɬ  ȼɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɫ ɭɱɺɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɝɪɭɡɨɤ  ɢ ɄɉȾ ɩɪɢɜɨɞɚ  [27]. 

 , (3.12) 

  ɤȼɬ. 

ɉɪɢɧɢɦɚɟɦ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ ɢɦɟɸɳɢɣɫɹ ɜ ɯɨɡɹɣɫɬɜɟ 4Ɇɉ-25 370ɨɛ/ɦɢɧ., 

ɦɨɳɧɨɫɬɶ 1,5 ɤȼɬ, ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ, 63 ɇ·ɦ. 

Ⱦɚɧɧɵɣ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɫɦɟɫɢɬɟɥɹ-

ɬɪɚɧɫɩɨɪɬɺɪɚ. ɉɪɢ ɪɟɠɢɦɟ ɪɚɛɨɬɵ 120 ɨɛ/ɦɢɧ ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɫɨɫɬɚɜɥɹɟɬ 0,75 

ɤȼɬ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ, 58 ɇ·ɦ. [27]. 

 

3.2.3 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɜɚɥɚ ɲɧɟɤɚ 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɬɪɭɛɵ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɦɦ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɚɥɭ ɫɞɟɥɚɧɧɨɝɨ ɢɡ ɬɪɭɛɵ ɪɚɜɧɨ: 
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 , (3.13) 

ɝɞɟ  - ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ,  ɇ·ɦ (ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ 

ɪɚɡɜɢɜɚɟɦɵɣ ɦɨɬɨɪɨɦ-ɪɟɞɭɤɬɨɪɨɦ); 

  - ɨɬɧɨɲɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ  ɤ ɧɚɪɭɠɧɨɦɭ . 

 , (3.14) 

ɂɡ ɮɨɪɦɭɥɵ 3.13 ɧɚɣɞɺɦ, ɱɬɨ  ɪɚɜɧɨ: 

 , (3.15) 

Ⱦɥɹ ɫɬɚɥɢ 45 ɞɨɩɭɫɬɢɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ  Ɇɩɚ 

 , 

 , 

  ɦɦ. 

Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɪɚɜɧɚ: 

 , (3.16) 

  ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɬɪɭɛɭ ɞɥɹ ɜɢɬɤɚ ɲɧɟɤɚ ȽɈɋɌ8732-78 ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 60 

ɦɦ ɢ ɫɬɟɧɤɨɣ ɬɨɥɳɢɧɨɣ 4 ɦɦ [23]. 

 

3.2.4 ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɤɨɧɰɟɜɢɤɚ 

Ⱦɢɚɦɟɬɪ ɤɨɧɰɟɜɢɤɚ ɪɚɜɟɧ: 

 , (3.17) 

  ɦ =20 ɦɦ. 
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ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɩɪɢɦɟɦ ɞɢɚɦɟɬɪ ɤɨɧɰɟɜɢɤɚ ɪɚɜɧɵɣ 

ɞɢɚɦɟɬɪɭ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɦɨɬɨɪɚ-ɪɟɞɭɤɬɨɪɚ 25 ɦɦ. 

 

3.2.5 ɉɨɞɛɨɪ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɦɭɮɬɵ 

ȼɵɛɟɪɟɦ ɬɪɭɛɭ ɫɨɟɞɢɧɹɸɳɭɸ ɤɨɧɰɟɜɢɤɢ ɲɧɟɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɭ ɤɨɬɨɪɨɣ 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɚɜɟɧ 25 ɦɦ. Ɍɚɤɨɣ ɬɪɭɛɨɣ ɹɜɥɹɟɬɫɹ ɬɪɭɛɚ ȽɈɋɌ8732-78 

ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 30 ɦɦ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ 2,5 ɦɦ. ɉɨ ɮɨɪɦɭɥɟ 3.13 ɩɪɨɜɟɞɺɦ 

ɩɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɺɬ [25]. 

  Ɇɉɚ  Ɇɩɚ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

3.2.6 Ɋɚɫɱɺɬ ɲɬɢɮɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɉɪɨɜɟɞɺɦ ɪɚɫɱɺɬ ɲɬɢɮɬɚ ɧɚ ɫɪɟɡ: 

 , (3.18) 

ɝɞɟ  - ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ ɲɬɢɮɬɚ, ɞɥɹ ɫɬɚɥɢ 20 Ɇɩɚ [22] 

  - ɱɢɫɥɨ ɲɬɢɮɬɨɜ. 

  - ɪɚɞɢɭɫ ɤɨɧɰɟɜɢɤɚ,  ɦɦ. 

ɂɡ ɮɨɪɦɭɥɵ 3.18 ɧɚɣɞɺɦ ɞɢɚɦɟɬɪ ɲɬɢɮɬɚ: 

 , (3.19) 

  ɦ  ɦɦ. 

ɉɪɨɜɟɪɢɦ ɦɭɮɬɭ ɫɨɟɞɢɧɹɸɳɭɸ ɤɨɧɰɟɜɢɤɢ ɲɧɟɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚ ɫɦɹɬɢɟ 

ɩɨ ɮɨɪɦɭɥɟ: 
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  (3.20) 

ɝɞɟ  - ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɦɹɬɢɢ; 

 - ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɦɹɬɢɢ ɞɥɹ ɫɬɚɥɢ 45 (ɦɚɬɟɪɢɚɥ ɬɪɭɛɵ) 

 Ɇɉɚ 

 Ɇɉɚ  Ɇɉɚ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

3.2.7 Ɋɚɫɱɟɬ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɇɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɩɨɧɤɚ ɫɟɱɟɧɢɹ  ɦɦ. 

ɉɨɷɬɨɦɭ ɩɪɢɦɟɦ ɲɩɨɧɤɭ ɫ ɬɚɤɢɦ ɫɟɱɟɧɢɟɦ. Ɉɩɪɟɞɟɥɢɦ ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ 

ɲɩɨɧɤɢ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ ɢɦɟɟɬ ɜɢɞ: 

 , (3.21) 

ɝɞɟ   – ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦ; 

– ɜɵɫɬɭɩ ɲɩɨɧɤɢ ɨɬ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ, ɦ; 

– ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ, Ɇɉɚ. 

Ɉɬɤɭɞɚ: 

 , (3.22) 

 . (3.23) 

ɝɞɟ  - ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɲɩɨɧɤɢ, ɞɥɹ ɫɬɚɥɶ 20 Ɇɉɚ [24]. 

  Ɇɉɚ. 

 . 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ 
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  (3.24) 

Ɉɬɤɭɞɚ 

  (3.25) 

ɝɞɟ  – ɞɥɹ ɫɬɚɥɶ 20 ɪɚɜɟɧ 360Ɇɉɚ [24] 

  

ɉɪɢɦɟɦ ɲɩɨɧɤɭ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɦɦ [24] 

 

Ɉɰɟɧɤɚ ɩɪɨɢɡɜɨдɢɬɟɥɶɧɨɫɬɢ ɫɦɟɫɢɬɟɥɟɣ ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ 

ɫɦɟɫɢɬɟɥɹ – ɟɞɢɧɫɬɜɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɟɝɨ ɪɚɛɨɬɵ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪɨɦ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɛ ɤɨɪɦɚ (ɠɟɥɚɬɟɥɶɧɨ 10), 

ɜɡɹɬɵɯ ɢɡ ɨɬɞɟɥɶɧɨɣ ɩɚɪɬɢɢ ɤɨɪɦɚ ɬɚɤ, ɱɬɨɛɵ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜɟɫɶ ɫɩɟɤɬɪ ɨɞɧɨɣ 

ɩɚɪɬɢɢ. Ʉɚɠɞɚɹ ɨɬɨɛɪɚɧɧɚɹ ɩɪɨɛɚ (100 ɝ) ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɨɞɟɪɠɚɧɢɹ ɦɚɪɤɟɪɨɜ ɢɥɢ ɢɯ ɫɥɟɞɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɤɨɪɦɟ. Ɂɚɬɟɦ ɪɟɡɭɥɶɬɚɬɵ 

ɜɧɨɫɹɬɫɹ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɜɚɪɢɚɰɢɢ (CV).Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɤɨɥɟɛɚɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ. ȼɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɥɟɛɚɧɢɹ ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɛɨɥɶɲɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɪɟɞɧɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɦɟɲɢɜɚɧɢɟ. 

Ʉɨɦɛɢɤɨɪɦɨɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɞɨɩɭɫɤɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɧɚ ɭɪɨɜɧɟ 

10% ɤɚɤ ɦɚɤɫɢɦɭɦ ɞɥɹ ɩɪɢɟɦɥɟɦɨɝɨ ɤɚɱɟɫɬɜɚ ɫɦɟɲɢɜɚɧɢɹ. ɇɨ ɞɚɧɧɚɹ ɰɢɮɪɚ 

ɫɥɢɲɤɨɦ ɨɛɨɛɳɟɧɚ. ȿɫɥɢ ɜɵ ɯɨɬɢɬɟ ɩɪɨɢɡɜɨɞɢɬɶ ɫɦɟɫɶ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ ɦɨɥɨɞɧɹɤɚ ɠɢɜɨɬɧɵɯ, ɬɨ ɭɪɨɜɟɧɶ CV ɞɨɥɠɟɧ ɛɵɬɶ ɧɢɠɟ — ɜ 

ɫɪɟɞɧɟɦ 3-5%.Ɉɠɢɞɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɛɭɞɟɬ ɪɚɡɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ 

ɬɢɩɚ ɦɚɪɤɟɪɚ, ɬɚɤ ɤɚɤ ɜɚɪɢɚɰɢɹ, ɩɨɤɚɡɚɧɧɚɹ ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɜɤɥɸɱɚɟɬ 

ɜɚɪɢɚɰɢɸ ɨɬɨɛɪɚɧɧɵɯ ɨɛɪɚɡɰɨɜ, ɩɪɨɜɟɪɨɱɧɵɣ ɦɟɬɨɞ ɢ ɫɥɭɱɚɣɧɨɫɬɶ, ɬɚɤ ɠɟ ɤɚɤ ɢ 

ɫɨɛɫɬɜɟɧɧɨ ɨɞɧɨɪɨɞɧɨɫɬɶ ɫɦɟɫɢ.  
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3.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

3.4.1 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɯ ɰɟɯɨɜ 

Ʉ ɪɚɛɨɬɟ ɜ ɤɨɪɦɨɰɟɯɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɞɨɫɬɢɝɲɢɟ ɜɨɫɟɦɧɚɞɰɚɬɢɥɟɬɧɟɝɨ 

ɜɨɡɪɚɫɬɚ ɢ ɢɡɭɱɢɜɲɢɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɪɚɜɢɥɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɠɞɨɣ ɦɚɲɢɧɵ ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ ɢ ɜɫɟɝɨ ɤɨɪɦɨɰɟɯɚ ɜ ɰɟɥɨɦ. Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ 

ɩɪɨɣɬɢ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ. 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɜ ɪɚɛɨɬɭ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ 

ɤɨɪɦɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɢɯ ɢɫɩɪɚɜɧɨɫɬɢ, 

ɩɪɨɱɧɨɫɬɢ ɤɪɟɩɥɟɧɢɹ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɡɚɳɢɬɧɵɯ ɤɨɠɭɯɨɜ ɧɚ ɩɟɪɟɞɚɱɚɯ ɢ 

ɜɵɫɬɭɩɚɸɳɢɯ ɤɨɧɰɚɯ ɜɪɚɳɚɸɳɢɯɫɹ ɜɚɥɨɜ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɢ 

ɡɚɬɹɠɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɦɤɨɜ ɢ ɨɬɤɢɞɧɵɯ ɛɨɥɬɨɜ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɤɪɵɲɤɢ ɜ 

ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɜ ɪɚɛɨɬɭ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɯ 

ɦɚɲɢɧ, ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɤɨɬɨɪɵɯ ɜɪɚɳɚɸɬɫɹ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ, ɧɭɠɧɨ 

ɩɪɨɜɟɪɧɭɬɶ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɦɚɲɢɧɵ ɡɚ ɲɤɢɜ ɪɭɤɨɣ, ɚ ɟɫɥɢ ɭ ɧɟɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɣ 

ɢ ɨɛɪɚɬɧɵɣ ɯɨɞ, ɬɨ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɦɚɲɢɧɭ ɜɤɥɸɱɚɸɬ 

ɫɧɚɱɚɥɚ ɧɚ ɨɛɪɚɬɧɵɣ ɯɨɞ, ɚ ɡɚɬɟɦ ɩɟɪɟɤɥɸɱɚɸɬ ɧɚ ɪɚɛɨɱɢɣ. Ɇɚɲɢɧɟ ɧɭɠɧɨ ɞɚɬɶ 

ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɩɨɪɚɛɨɬɚɬɶ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɩɨɥɧɨɦ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ, 

ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɩɨɫɬɨɪɨɧɧɢɯ ɫɬɭɤɨɜ ɢ ɲɭɦɨɜ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɚɲɢɧɭ ɨɫɬɚɧɚɜɥɢɜɚɸɬ, ɩɪɨɜɟɪɹɸɬ ɢ ɭɫɬɪɚɧɹɸɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, 

ɩɨɫɥɟ ɱɟɝɨ ɩɭɫɤɚɸɬ ɟɟ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. 

ɉɪɨɞɭɤɬɵ ɜ ɦɚɲɢɧɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨ. ɇɟɥɶɡɹ 

ɩɪɨɬɚɥɤɢɜɚɬɶ ɢɯ ɩɨɞ ɩɪɟɫɫɭɸɳɢɟ ɜɚɥɶɰɵ, ɤ ɪɟɠɭɳɟɦɭ ɛɚɪɚɛɚɧɭ ɢɥɢ ɜ ɝɨɪɥɨɜɢɧɭ 

ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ. ȼɵɝɪɟɛɚɧɢɟ ɦɚɫɫɵ ɢɡ-ɩɨɞ ɛɚɪɚɛɚɧɨɜ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 

ɜɢɥɚɦɢ, ɝɪɚɛɥɹɦɢ ɢɥɢ ɥɨɩɚɬɨɣ. ɉɥɨɳɚɞɤɭ ɩɟɪɟɞ ɭɤɥɚɞɵɜɚɧɢɟɦ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɫɫɵ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, 

ɱɬɨɛɵ ɨɧɢ ɧɟ ɩɨɩɚɥɢ ɜ ɦɚɲɢɧɭ ɜɦɟɫɬɟ ɫ ɤɨɪɦɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨ ɜɪɟɦɹ 

ɪɚɛɨɬɵ ɦɚɲɢɧ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ ɧɟɥɶɡɹ ɫɬɨɹɬɶ ɩɪɨɬɢɜ ɧɚɩɪɚɜɥɟɧɢɹ 

ɜɵɛɪɨɫɚ ɦɚɫɫɵ. 
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ɉɪɢ ɡɚɛɢɜɚɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɦɚɲɢɧɭ 

ɜɤɥɸɱɚɸɬ ɧɚ ɨɛɪɚɬɧɵɣ ɯɨɞ ɢɥɢ ɩɪɨɢɡɜɨɞɹɬ ɨɱɢɫɬɤɭ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɣ ɦɚɲɢɧɟ. 

ȼɨ ɜɪɟɦɹ ɨɛɟɞɟɧɧɨɝɨ ɩɟɪɟɪɵɜɚ ɢ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɚɝɪɟɝɚɬɵ ɧɚɞɨ ɨɯɪɚɧɹɬɶ (ɟɫɥɢ 

ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ). 

ɋɦɚɡɤɚ, ɪɟɝɭɥɢɪɨɜɤɚ ɢ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 

ɨɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɲɢɧɟ. ɑɬɨɛɵ ɧɟ ɩɨɪɚɧɢɬɶ ɪɭɤɢ ɩɪɢ ɨɫɦɨɬɪɟ ɢ ɪɟɝɭɥɢɪɨɜɤɟ 

ɧɨɠɟɣ ɪɟɠɭɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɞɪɭɝɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧɵ, ɧɚɞɨ ɩɪɢɧɹɬɶ 

ɦɟɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɪɨɜɨɪɚɱɢɜɚɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. Ⱦɥɹ ɷɬɨɝɨ 

ɦɟɠɞɭ ɫɩɢɰɚɦɢ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɡɚɤɥɚɞɵɜɚɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɬɟɪɠɟɧɶ ɢɥɢ 

ɬɨɪɦɨɡɹɬ ɟɝɨ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ. ɉɪɢ ɪɟɦɨɧɬɟ ɢ ɪɟɝɭɥɢɪɨɜɤɟ ɦɚɲɢɧɵ ɧɟɥɶɡɹ 

ɤɥɚɫɬɶ ɢɧɫɬɪɭɦɟɧɬ ɧɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɭɸ ɦɚɫɫɭ. 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɤɨɪɦɨɰɟɯɚ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɜ ɤɨɦɛɢɧɟɡɨɧɟ ɢɥɢ 

ɤɭɪɬɤɟ ɫ ɛɪɸɤɚɦɢ. ɇɟɥɶɡɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɟɠɞɨɣ ɫ ɞɥɢɧɧɵɦɢ ɩɨɥɚɦɢ ɢ 

ɲɢɪɨɤɢɦɢ ɪɭɤɚɜɚɦɢ. ɀɟɧɳɢɧɵ ɞɨɥɠɧɵ ɭɛɢɪɚɬɶ ɜɨɥɨɫɵ ɩɨɞ ɤɨɫɵɧɤɭ. 

ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɤɨɬɥɚɯ ɡɚɩɪɟɳɚɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɧɢɯ ɜɵɲɟ 

ɞɨɩɭɫɬɢɦɨɝɨ (0,7 ɚɬɦ). ȿɫɥɢ ɞɚɜɥɟɧɢɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɧɹɬɵɟ ɦɟɪɵ (ɭɦɟɧɶɲɟɧɢɟ 

ɬɹɝɢ ɢ ɞɭɬɶɹ, ɭɫɢɥɟɧɧɨɟ ɩɢɬɚɧɢɟ ɜɨɞɨɣ), ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ, ɤɨɬɟɥ ɧɟɨɛɯɨɞɢɦɨ 

ɧɟɦɟɞɥɟɧɧɨ ɨɫɬɚɧɨɜɢɬɶ. Ɉɫɬɚɧɨɜɤɚ ɤɨɬɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɩɪɢ ɫɧɢɠɟɧɢɢ 

ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɤɨɬɥɟ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ, ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɞɟɣɫɬɜɢɹ 

ɜɨɞɨɦɟɪɧɨɝɨ ɫɬɟɤɥɚ, ɩɪɨɛɧɨ-ɫɩɭɫɤɧɵɯ ɤɪɚɧɢɤɨɜ, ɩɢɬɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ; ɩɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɜ ɨɫɧɨɜɧɵɯ ɭɡɥɚɯ ɤɨɬɥɚ ɬɪɟɳɢɧ, ɧɟɩɥɨɬɧɨɫɬɟɣ, ɪɚɡɪɵɜɨɜ ɬɪɭɛ; ɩɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɜɢɛɪɚɰɢɢ, ɫɬɭɤɚ, ɲɭɦɚ, ɜɡɪɵɜɨɜ ɜ ɝɚɡɨɯɨɞɚɯ ɢ ɞɪ. Ɉɫɬɚɧɨɜɤɚ ɤɨɬɥɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɬɤɪɵɬɨɦ ɩɚɪɨɜɨɦ ɜɟɧɬɢɥɟ. ɉɪɢ ɷɬɨɦ ɡɚɤɪɵɜɚɸɬ ɲɢɛɟɪ ɧɚ 

ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɢ ɞɜɟɪɤɭ ɡɨɥɶɧɢɤɚ. ɉɪɢ ɜɵɝɪɟɛɚɧɢɢ ɢɡ ɬɨɩɤɢ ɲɥɚɤɚ ɢ ɭɝɥɹ 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɚɫɚɬɶɫɹ ɨɠɨɝɨɜ. ɉɪɢ ɲɭɪɨɜɤɟ ɢ ɡɚɝɪɭɡɤɟ ɬɨɩɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɨɱɤɚɦɢ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɨɝɨɧɶ ɜ 

ɬɨɩɤɟ ɤɨɬɥɚ ɨɫɬɚɜɥɹɬɶ ɧɟ ɫɥɟɞɭɟɬ. ȼ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬɟɥ, ɞɨɥɠɟɧ 

ɛɵɬɶ ɩɨɠɚɪɧɵɣ ɳɢɬ ɢ ɡɚɩɚɫ ɜɨɞɵ. ȼ ɜɚɪɨɱɧɵɯ ɤɨɬɥɚɯ ɨɬɤɪɵɜɚɬɶ ɤɪɵɲɤɢ 
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ɡɚɝɪɭɡɨɱɧɵɯ ɝɨɪɥɨɜɢɧ ɢ ɲɢɛɟɪɵ ɪɚɡɝɪɭɡɨɱɧɵɯ ɥɸɤɨɜ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢ ɩɨɥɧɨɦ 

ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɬɥɚɯ. 

3.4.2 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ  

Ʉ ɪɚɛɨɬɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɢɡɭɱɢɜɲɢɟ 

ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɧɚɸɳɢɟ ɩɪɚɜɢɥɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 

ɩɨɦɨɳɢ ɩɪɢ ɩɨɪɚɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ 

ɞɨɩɭɫɤɚɬɶ ɤ ɪɚɛɨɬɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

ȼɫɟ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɭɯɨɞɨɦ ɢ ɭɫɬɪɚɧɟɧɢɟɦ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 

ɨɬ ɫɟɬɢ. Ɋɚɛɨɬɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫɨ ɫɧɹɬɵɦɢ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ 

ɡɚɩɪɟɳɚɟɬɫɹ. ɉɟɪɟɞ ɩɭɫɤɨɦ ɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɜɫɟɯ 

ɭɡɥɨɜ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɚɤɨɝɨ-ɥɢɛɨ ɭɡɥɚ ɜɤɥɸɱɚɬɶ ɜ 

ɪɚɛɨɬɭ ɦɚɲɢɧɭ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɟ 

ɤɨɧɟɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɬɚɤ ɤɚɤ ɧɚɪɭɲɟɧɢɟ ɢɯ ɪɚɛɨɬɵ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ. 

ȼɫɟ ɷɥɟɤɬɪɨɫɢɥɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɭɫɤɨɜɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɡɟɦɥɟɧɵ. Ɋɚɛɨɬɚ ɛɟɡ ɡɚɡɟɦɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɬɭɪɚ 

ɡɚɡɟɦɥɟɧɢɹ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɤɨɪɨɜɧɢɤɚ ɡɚɩɪɟɳɚɟɬɫɹ. ɂɡɨɥɹɰɢɹ ɤɚɛɟɥɹ ɢ 

ɩɪɨɜɨɞɨɜ ɷɥɟɤɬɪɨɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ. ɍɫɬɚɧɨɜɤɚ ɧɚ ɬɨɱɢɥɶɧɵɣ ɚɩɩɚɪɚɬ ɪɚɛɨɱɟɝɨ ɞɢɫɤɚ ɬɨɥɳɢɧɨɣ ɦɟɧɟɟ 

8 ɦɦ ɢ ɪɚɛɨɬɚ ɫ ɬɚɤɢɦ ɞɢɫɤɨɦ ɧɟɞɨɩɭɫɬɢɦɚ. Ⱥɛɪɚɡɢɜɧɭɸ ɩɚɫɬɭ ɧɚ ɞɢɫɤ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɨɫɢɬɶ ɬɨɥɶɤɨ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ (ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɪɚɳɟɧɢɹ), ɩɪɢ 

ɷɬɨɦ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ, ɱɬɨɛɵ ɪɭɤɚ ɧɟ ɩɨɩɚɥɚ ɧɚ ɞɢɫɤ. 

Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɧɭɬɪɢɮɟɪɦɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

Ⱦɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɚɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɨɞɜɟɫɧɵɟ ɨɞɧɨɪɟɥɶɫɨɜɵɟ ɢ ɧɚɡɟɦɧɵɟ ɞɜɭɯɪɟɥɶɫɨɜɵɟ ɜɚɝɨɧɟɬɤɢ, ɬɪɚɧɫɩɨɪɬɟɪɵ ɢ 
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ɦɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. ɉɨɞɜɟɫɧɵɟ ɞɨɪɨɝɢ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɤɥɨɧɨɜ ɢ 

ɩɨɞɴɟɦɨɜ, ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɜɨɪɨɬɨɜ ɞɨɥɠɧɵ ɱɟɬɤɨ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɢ ɪɚɛɨɬɚɬɶ ɛɟɡ 

ɡɚɟɞɚɧɢɣ. ɉɪɢ ɪɚɡɝɪɭɡɤɟ ɜɚɝɨɧɟɬɨɤ ɫ ɨɩɪɨɤɢɞɵɜɚɸɳɢɦɫɹ ɤɭɡɨɜɨɦ ɪɚɛɨɱɢɣ 

ɞɨɥɠɟɧ ɫɬɨɹɬɶ ɭ ɬɨɪɰɚ ɤɭɡɨɜɚ, ɚ ɧɟ ɫɛɨɤɭ ɟɝɨ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚɞɨ ɨɛɪɚɳɚɬɶ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɞɭɝ ɤɪɟɩɥɟɧɢɹ ɨɫɟɣ ɪɨɥɢɤɨɜ, ɬɚɤ ɤɚɤ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɨɧɢ ɪɚɡɝɢɛɚɸɬɫɹ.  

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 

ɦɨɧɬɚɠɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɲɢɧ ɧɚ ɮɟɪɦɚɯ ɞɨɥɠɧɵ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. ȼ ɤɚɠɞɨɦ ɩɨɦɟɳɟɧɢɢ ɨɧɢ ɜɵɜɟɲɢɜɚɸɬɫɹ ɧɚ ɜɢɞɧɨɦ 

ɦɟɫɬɟ. ɇɚ ɮɟɪɦɟ ɨɪɝɚɧɢɡɭɸɬ I ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɩɨɫɬ ɫ ɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪɟɦ: 

ɥɨɩɚɬɨɣ, ɜɟɞɪɨɦ, ɬɨɩɨɪɨɦ, ɛɚɝɪɨɦ, ɨɝɧɟɬɭɲɢɬɟɥɟɦ, ɩɟɪɟɞɜɢɠɧɨɣ ɧɚɫɨɫɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ. ɍ ɤɚɠɞɨɝɨ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɹɳɢɤ ɫ ɩɟɫɤɨɦ. 

Ⱦɨɪɨɝɢ, ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɤ ɜɨɞɨɢɫɬɨɱɧɢɤɚɦ, ɦɟɫɬɚɦ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɩɨɠɚɪɧɨɝɨ ɢɧɜɟɧɬɚɪɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɟ ɞɨɥɠɧɵ ɡɚɝɪɨɦɨɠɞɚɬɶɫɹ. ɋɭɯɢɟ ɤɨɪɦɚ 

ɫɨɡɞɚɸɬ ɨɩɚɫɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɩɨɷɬɨɦɭ ɬɟɪɪɢɬɨɪɢɹ ɮɟɪɦɵ ɧɟ ɞɨɥɠɧɚ 

ɛɵɬɶ ɡɚɯɥɚɦɥɟɧɚ ɨɫɬɚɬɤɚɦɢ ɤɨɪɦɚ, ɫɨɥɨɦɵ ɢ ɫɭɯɨɝɨ ɧɚɜɨɡɚ. 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɮɟɪɦɚɯ, ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɟɱɢ ɜ 

ɬɨɩɥɢɜɧɵɯ ɛɚɤɚɯ ɢ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚɯ. Ɂɚɩɪɚɜɤɚ ɦɚɲɢɧ ɢ ɯɪɚɧɟɧɢɟ 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɜɟɳɟɫɬɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ ɡɚɩɪɟɳɚɟɬɫɹ. 

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɟɱɢ, ɤɨɬɥɵ, ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɢ ɞɪɭɝɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɨɠɚɪɧɨɝɨ 

ɧɚɞɡɨɪɚ. 

ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɬɭɲɚɬ ɨɝɨɧɶ ɜɨɞɨɣ, ɫɧɟɝɨɦ, ɩɟɫɤɨɦ ɢ ɡɟɦɥɟɣ. Ƚɨɪɹɳɢɣ 

ɛɟɧɡɢɧ, ɦɚɫɥɚ ɬɭɲɢɬɶ ɜɨɞɨɣ ɧɟɥɶɡɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɶɡɭɸɬɫɹ ɨɝɧɟɬɭɲɢɬɟɥɟɦ. 

ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɛɟɫɬɨɱɢɬɶ 

ɥɢɧɢɸ, ɜɵɤɥɸɱɢɜ ɪɭɛɢɥɶɧɢɤ ɢɥɢ ɩɟɪɟɪɭɛɢɜ ɟɟ ɬɨɩɨɪɨɦ ɫ ɫɭɯɨɣ ɪɭɱɤɨɣ. ɉɪɢ 

ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɞɟɬɶ ɪɟɡɢɧɨɜɵɟ ɩɟɪɱɚɬɤɢ, ɚ ɩɨɞ ɧɨɝɢ ɩɨɞɥɨɠɢɬɶ ɞɟɪɟɜɹɧɧɭɸ 

ɫɭɯɭɸ ɩɨɞɫɬɚɜɤɭ ɢɥɢ ɪɟɡɢɧɨɜɵɣ ɤɨɜɪɢɤ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ ɜɨɞɨɣ ɬɭɲɢɬɶ 

ɧɟɥɶɡɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɭɯɨɣ ɩɟɫɨɤ. 
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3.5 Эɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɉɨɫɤɨɥɶɤɭ ɫɬɚɛɢɥɶɧɵɣ ɩɪɢɪɨɫɬ ɧɚɫɟɥɟɧɢɹ ɧɚ ɩɥɚɧɟɬɟ ɭɜɟɥɢɱɢɜɚɟɬ ɫɩɪɨɫ ɧɚ 

ɩɢɳɟɜɭɸ ɩɪɨɞɭɤɰɢɸ, ɬɟɧɞɟɧɰɢɢ ɩɪɢɪɨɫɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 

ɬɨɦɭ, ɱɬɨ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɣ ɩɨɞɨɪɜɺɬ ɫɨɛɨɣ ɜɫɟ ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɳɢɟ 

ɦɟɯɚɧɢɡɦɵ ɢ ɫɭɳɟɫɬɜɟɧɧɵɣ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨ ɜɫɟɦɭ ɦɢɪɭ ɫɬɚɧɟɬ 

ɧɟɢɡɛɟɠɧɵɦ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɧɚ ɨɞɧɨɦ ɢɡ ɡɚɫɟɞɚɧɢɣ ɈɈɇ ɩɨ ɜɨɩɪɨɫɚɦ ɤɥɢɦɚɬɚ ɨɫɨɛɵɣ 

ɭɩɨɪ ɛɵɥ ɫɞɟɥɚɧ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɗɬɨ ɩɟɪɜɵɣ ɫɥɭɱɚɣ ɜ ɢɫɬɨɪɢɢ, ɤɨɝɞɚ ɢɦɟɧɧɨ ɧɚ ɷɬɭ ɨɬɪɚɫɥɶ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɛɪɚɬɢɥɢ ɫɬɨɥɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ. 

Ɍɚɤɨɣ ɲɚɝ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɱɟɧɶ ɧɟɨɠɢɞɚɧɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɜɜɢɞɭ 

ɧɚɪɚɫɬɚɸɳɟɝɨ ɤɨɧɮɥɢɤɬɚ ɦɟɠɞɭ ɩɢɳɟɜɵɦɢ ɤɨɪɩɨɪɚɰɢɹɦɢ ɢ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ. 

ȼ ɢɬɨɝɟ ɦɨɝɭɬ ɛɵɬɶ ɨɬɤɪɵɬɵ ɟɳɺ ɢ ɞɪɭɝɢɟ ɧɟɩɪɢɹɬɧɵɟ ɮɚɤɬɵ, ɨ ɤɨɬɨɪɵɯ ɞɨ ɷɬɨɝɨ 

ɦɨɦɟɧɬɚ ɧɢɤɬɨ ɞɚɠɟ ɧɟ ɞɨɝɚɞɵɜɚɥɫɹ. Ɇɹɫɨɦɨɥɨɱɧɚɹ ɨɬɪɚɫɥɶ ɜ ɥɢɰɟ ɜɟɞɭɳɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɵɬɚɟɬɫɹ ɫɦɹɝɱɢɬɶ ɝɪɹɞɭɳɢɟ ɧɨɪɦɵ, ɦɨɬɢɜɢɪɭɹ ɷɬɨ ɪɢɫɤɨɦ 

ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɤɪɢɡɢɫɚ, ɯɨɬɹ ɜɫɟɦ ɷɤɫɩɟɪɬɚɦ ɹɫɧɨ, ɱɬɨ ɡɞɟɫɶ ɛɨɥɶɲɟ 

ɡɚɞɟɣɫɬɜɨɜɚɧ ɤɨɧɮɥɢɤɬ ɢɧɬɟɪɟɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɨɡɦɨɠɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ 

ɩɪɢɛɵɥɢ. 

Ʌɟɣɬɦɨɬɢɜ ɢɞɟɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɤɪɭɩɧɵɟ ɢɝɪɨɤɢ ɦɨɝɭɬ ɝɨɪɚɡɞɨ 

ɷɮɮɟɤɬɢɜɧɟɣ ɨɛɟɫɩɟɱɢɬɶ ɧɚɫɟɥɟɧɢɟ ɩɢɳɟɣ, ɱɟɦ ɧɟɛɨɥɶɲɢɟ (ɯɨɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 

ɛɟɡɜɪɟɞɧɵɟ) ɮɟɪɦɵ ɧɚ ɚɮɪɢɤɚɧɫɤɨɦ ɤɨɧɬɢɧɟɧɬɟ ɢɥɢ ɜ ɬɨɣ ɠɟ ɂɧɞɢɢ. Ʉ 

ɫɨɠɚɥɟɧɢɸ, ɦɧɨɝɢɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɬɚɤɭɸ ɩɨɥɢɬɢɤɭ ɢ ɞɚɠɟ ɭɫɢɥɟɧɧɨ ɚɝɢɬɢɪɭɸɬ 

ɡɚ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɷɤɨɥɨɝɨɜ. 

ȼ ɰɟɥɨɦ ɜɡɝɥɹɞ ɧɚ ɭɥɭɱɲɟɧɢɟ ɫɢɬɭɚɰɢɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ ɧɟɫɺɬ 

ɪɟɝɪɟɫɫɢɜɧɵɣ ɯɚɪɚɤɬɟɪ — ɤɚɠɞɚɹ ɤɨɪɨɜɚ ɞɨɥɠɧɚ ɩɪɢɧɨɫɢɬɶ ɦɚɤɫɢɦɭɦ ɦɨɥɨɤɚ, ɚ 

ɦɹɫɧɵɟ ɩɨɪɨɞɵ ɞɨɥɠɧɵ ɤɚɤ ɦɨɠɧɨ ɛɵɫɬɪɟɟ ɜɵɪɚɫɬɢ ɞɨ ɡɚɛɨɹ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜ 

ɤɨɪɧɟ ɧɟɩɪɚɜɢɥɶɧɵɣ ɢ ɧɟɫɺɬ ɡɚ ɫɨɛɨɣ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɨɬɪɢɰɚɬɟɥɶɧɵɟ 

ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ ɨɬɪɚɫɥɢ ɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɜ ɰɟɥɨɦ. ɂɡ-ɡɚ ɷɬɨɝɨ ɫɤɨɬ ɩɪɟɜɪɚɳɚɟɬɫɹ 
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ɜ «ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ» ɦɟɯɚɧɢɡɦ, ɤɨɬɨɪɵɣ ɹɤɨɛɵ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɥɸɛɵɦ 

ɭɞɨɛɧɵɦ ɨɛɪɚɡɨɦ. 

Ɉɱɟɧɶ ɩɨɤɚɡɚɬɟɥɶɧɵɦ ɫɬɚɥ ɩɪɢɦɟɪ Ʉɚɥɢɮɨɪɧɢɢ, ɝɞɟ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ 

ɭɪɨɜɧɟ ɛɵɥɚ ɜɧɟɞɪɟɧɚ ɩɪɨɝɪɚɦɦɚ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɜɵɛɪɨɫɚ ɦɟɬɚɧɚ ɜ ɚɬɦɨɫɮɟɪɭ 

ɤɪɭɩɧɵɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɦɹɫɚ ɢ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɨɫɤɨɥɶɤɭ ɞɨɬɚɰɢɢ 

ɩɨɥɭɱɢɥɢ ɥɢɲɶ ɤɪɭɩɧɵɟ ɮɟɪɦɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɬɨɥɶɤɨ ɭɯɭɞɲɢɥɚɫɶ ɢ 

ɨɠɢɞɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɛɢɬɶɫɹ ɧɟ ɭɞɚɥɨɫɶ. 

ɋɚɦɵɣ ɷɮɮɟɤɬɢɜɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɛɨɪɶɛɵ — ɮɢɧɚɧɫɨɜɵɟ ɜɥɢɜɚɧɢɹ ɜ ɦɚɥɵɣ 

ɢ ɫɪɟɞɧɢɣ ɛɢɡɧɟɫ, ɫɜɹɡɚɧɧɵɣ ɫ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɦ ɫɟɤɬɨɪɨɦ. ɗɬɨ ɩɨɡɜɨɥɢɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɦɚɫɲɬɚɛɵ ɩɪɨɛɥɟɦ ɫ ɷɤɨɥɨɝɢɟɣ — «ɱɢɫɬɵɟ» ɢ ɫɜɟɠɢɟ 

ɩɪɨɞɭɤɬɵ ɫɭɦɟɸɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɧɚ ɦɟɫɬɧɵɯ ɪɵɧɤɚɯ, ɚ ɥɸɞɢ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɤɚɱɟɫɬɜɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ, ɞɨɫɬɭɩɧɭɸ ɛɥɚɝɨɞɚɪɹ ɭɫɢɥɢɹɦ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ. 

Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɲɤɨɥɚɦ, ɤɥɢɧɢɤɚɦ ɢ ɞɪɭɝɢɦ 

ɨɛɳɟɫɬɜɟɧɧɵɦ ɭɱɪɟɠɞɟɧɢɹɦ, ɜɵɧɭɠɞɟɧɧɵɦ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɜɚɪɚɦɢ ɤɪɭɩɧɵɯ 

ɢɝɪɨɤɨɜ, ɤɨɬɨɪɵɟ ɛɨɥɶɲɟ ɞɪɭɝɢɯ ɭɯɭɞɲɚɸɬ ɭɪɨɜɟɧɶ ɷɤɨɥɨɝɢɢ. ɉɨ ɦɧɟɧɢɸ 

ɷɤɫɩɟɪɬɨɜ, ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɟ ɢɝɪɨɤɢ ɧɚɱɚɥɢ ɩɨɩɪɨɫɬɭ ɢɝɧɨɪɢɪɨɜɚɬɶ ɜɨɩɪɨɫɵ 

ɷɤɨɥɨɝɢɢ ɢ ɬɚɤɭɸ ɬɟɧɞɟɧɰɢɸ ɫɥɟɞɭɟɬ ɩɪɟɫɟɱɶ ɜ ɤɨɪɧɟ, ɞɚɜ ɜɨɡɦɨɠɧɨɫɬɶ 

ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɦɚɥɵɦ ɮɟɪɦɟɪɚɦ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɱɢɫɬɵɣ ɢ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɞɭɤɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɪɟɞɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. Ʌɢɲɶ ɜ ɷɬɨɦ — ɤɥɸɱ ɤ ɫɩɚɫɟɧɢɸ ɩɥɚɧɟɬɵ ɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɨɬ 

ɝɥɨɛɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ.Ɋɹɞɨɦ ɭɱɟɧɵɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ Д8Ж, ɱɬɨ ɬɪɚɞɢɰɢɨɧɧɵɟ 

ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɫɦɟɲɢɜɚɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɥɟɜɵɯ ɦɚɪɤɟɪɨɜ, ɢɦɟɸɬ CV 

ɜ ɩɪɟɞɟɥɚɯ 9-15%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɢɦɟɸɬ 

CV ɜ ɩɪɟɞɟɥɚɯ 2-3%. Ɍɚɤ, Ⱦɟɝɭɫɫɚ ɢɫɩɨɥɶɡɭɟɬ «ɞɨɛɚɜɨɱɧɵɟ» ɦɟɬɢɨɧɢɧ, ɥɢɡɢɧ ɢ 

ɬɪɟɨɧɢɧ ɜ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɨɜ ɢɡ-ɡɚ ɤɪɚɣɧɟ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 

ɩɪɨɰɟɞɭɪɵ ɬɨɥɶɤɨ ɞɨɛɚɜɥɟɧɧɵɯ ɜ ɤɨɪɦ ɚɦɢɧɨɤɢɫɥɨɬ ɫ ɢɫɤɥɸɱɟɧɢɟɦ 

ɚɦɢɧɨɤɢɫɥɨɬ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɤɨɪɦɨɜɵɯ ɢɧɝɪɟɞɢɟɧɬɚɯ. 
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3.6 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɩɨɟɞɚɟɦɨɫɬɶ ɢ ɭɫɜɨɹɟɦɨɫɬɶ ɤɨɪɦɨɜ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 

ɭɜɟɥɢɱɢɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ.  

Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ 

ɦɚɲɢɧɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚ 

ɦɨɞɟɪɧɢɡɚɰɢɸ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɹ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɭɥɭɱɲɟɧɢɹ ɟɟ ɤɚɱɟɫɬɜɚ ɢ ɭɜɟɥɢɱɟɧɢɹ ɟɟ ɤɨɥɢɱɟɫɬɜɚ Д9]. 

ȼ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ 

ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɢɝɨɬɚɜɥɢɜɚɬɶ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɭɸ ɤɨɪɦɨɜɭɸ 

ɫɦɟɫɶ ɢ ɩɨɜɵɫɢɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ. 

Ɍɚɤ ɤɚɤ ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɤɨɪɦɨɰɟɯɚ ɨɫɬɚɥɨɫɶ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɡɦɟɧɧɵɦ (ɦɵ ɡɚɦɟɧɹɟɦ ɬɨɥɶɤɨ ɫɭɳɟɫɬɜɭɸɳɢɣ ɢɡɦɟɥɶɱɢɬɟɥɶ–

ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɂɋɄ–3 ɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ), ɬɨ ɫɪɚɜɧɢɜɚɬɶ 

ɩɨɤɚɡɚɬɟɥɢ ɜɫɟɝɨ ɰɟɯɚ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɩɨɫɥɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɉɪɨɢɡɜɟɞɟɦ 

ɪɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɢ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɤɨɪɦɨɫɦɟɫɢɬɟɥɟɣ. 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɨɹɬ ɢɡ: ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ 

ɩɟɪɫɨɧɚɥɭ, ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɡɚɬɪɚɬ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ Д4]. 

 

3.6.1 Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.1) 

ɝɞɟ   – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

 – ɫɬɨɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɢɡɞɟɥɢɣ, ɪɭɛ.; 

 – ɫɬɨɢɦɨɫɬɶ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɪɭɛ.; 
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 – ɫɬɨɢɦɨɫɬɶ ɞɟɬɚɥɟɣ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɧɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ, 

ɪɭɛ.; 

 – ɫɬɨɢɦɨɫɬɶ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ, ɪɭɛ.; 

 – ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 

 – ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.2) 

ɝɞɟ   – ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɚɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɤɝ.,  ɤɝ.; 

 – ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɫɬɚɥɶɧɨɝɨ ɩɪɨɤɚɬɚ, ɪɭɛ ɤɝ, 

ɩɪɢɧɢɦɚɟɦ  ɪɭɛ ɤɝ; 

  

ɋɬɨɢɦɨɫɬɶ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.3) 

ɝɞɟ   – ɩɨɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɜɚɪɳɢɤɚ, ɪɭɛ.; 

 – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. ɇɚɱɢɫɥɹɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 25 

% ɨɬ ɩɨɱɚɫɨɜɨɣ ɬɚɪɢɮɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Д15]; 

 – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. ɇɚɱɢɫɥɹɟɬɫɹ ɜ 

ɪɚɡɦɟɪɟ 30 % ɨɬ ɫɭɦɦɵ ɩɨɱɚɫɨɜɨɣ ɬɚɪɢɮɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Д15]; 

 – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɭɛ. ɇɚɱɢɫɥɹɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 30 % ɨɬ 

ɫɭɦɦɵ ɩɨɱɚɫɨɜɨɣ ɬɚɪɢɮɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Д15]. 

 , (3.6.4) 

ɝɞɟ   – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɱ.; 

 – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɨɩɥɚɬɵ ɫɜɚɪɳɢɤɚ, ɜɡɹɬɚɹ ɩɨ ɫɪɟɞɧɟɦɭ 

ɪɚɡɪɹɞɭ, ɪɭɛ., ɩɪɢɧɢɦɚɟɦ  ɪɭɛ.; 
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 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ, 

 [9]. 

 , (3.6.5) 

ɝɞɟ   – ɤɨɥɢɱɟɫɬɜɨ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɦɟɬɚɥɥɚ, ɝ; 

 – ɫɜɚɪɨɱɧɵɣ ɬɨɤ, Ⱥ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ, ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɫɜɚɪɳɢɤɚ, ɫ ɭɱɟɬɨɦ ɯɚɪɚɤɬɟɪɚ ɪɚɛɨɬɵ 

ɩɪɢɧɢɦɚɟɦ  [9]. 

  ɱ. 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ ɩɨɥɭɱɢɦ: 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ. 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (3.6.3), ɩɨɥɭɱɢɦ: 

  ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɨɫɧɚɫɬɤɢ  

  ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.6) 

ɝɞɟ   – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɪɭɛ.; 

 – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ 

ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ, ɪɭɛ.; 
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Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 , (3.6.7) 

ɝɞɟ  – ɩɨɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ.; 

ɉɨɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɟɝɨ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.8) 

ɝɞɟ  – ɩɨɥɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ 

ɫɬɚɧɤɚɯ, ɱ., ɩɪɢɧɢɦɚɟɦ ɱ.; 

 – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɧɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɬɚɪɢɮɭ, ɪɭɛ., 

ɩɪɢɧɢɦɚɟɦ  ɪɭɛ.; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ, 

ɩɪɢɧɢɦɚɟɦ  [9]. 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ. 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (3.6.7), ɩɨɥɭɱɢɦ: 

  ɪɭɛ. 

 ɋ, (3.6.9) 

ɝɞɟ   – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɞɟɬɚɥɟɣ ɧɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ, ɪɭɛ., ɩɪɢɧɢɦɚɟɦ  ɪɭɛ.; 

 – ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ 

ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ, ɤɝ., ɩɪɢɧɢɦɚɟɦ  ɤɝ. 

  ɪɭɛ.  

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (3.6.6), ɩɨɥɭɱɢɦ: 

  ɪɭɛ. 
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ɋɬɨɢɦɨɫɬɶ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 , (3.6.10) 

ɝɞɟ  – ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɥɟɫɚɪɹ ɫɛɨɪɳɢɤɚ, ɪɭɛ.; 

 , (3.6.11) 

ɝɞɟ   – ɩɨɥɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ, ɱ., ɩɪɢɧɢɦɚɟɦ ɱ.; 

 – ɩɨɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɧɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɬɚɪɢɮɭ, ɪɭɛ., 

ɩɪɢɧɢɦɚɟɦ  ɪɭɛ.; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ, 

ɩɪɢɧɢɦɚɟɦ  [9]. 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ., 

  ɪɭɛ. 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (3.6.10), ɩɨɥɭɱɢɦ: 

  ɪɭɛ. 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɰɟɯɨɜɵɟ) ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɭɫɬɚɧɨɜɤɢ ɜɵɱɢɫɥɢɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

 , (3.6.12) 

ɝɞɟ   – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɪɭɛ.; 

 – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɹ, %. ɇɚɱɢɫɥɹɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 34 % ɨɬ 

ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ Д15]. 

 , (3.6.13) 

  ɪɭɛ. 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (3.6.12), ɩɨɥɭɱɢɦ: 

  ɪɭɛ. 

Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ , ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɊɋɈЦДɑɋȻɋȻ ɋɋɋɋɋ ..

..ɑɋȻɋ

KCtɋ ɑɑɋȻ ..

t 8t

ɑC

00,45ɑɋ

К

3,1K

00,4683,100,458..ɑCȻC

00,11700,46825,0Дɋ

00,17500,11700,46830,0.Ɋɋ

0,30 468,00 117,00 175,00 156,66ɋɈЦɋ

66,91666,15600,17500,11700,468ɋȻɋ

Rɋɋ ɉɊɈɉ 01,0

ɉɊC

R

ɋȻɉɉɊɋВɉɊ ɋɋɋC .

72,284566,91690,69016,1238ɉɊɋ

54,9673472,284501,0Ɉɉɋ

Ɉɏɋ
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 , (3.6.14) 

ɝɞɟ   – ɨɛɳɢɣ ɩɪɨɰɟɧɬ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ, %, 

ɧɚɱɢɫɥɹɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 12 % ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ Д9]. 

  ɪɭɛ. 

ɉɨɞɫɬɚɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.6.1), ɩɨɥɭɱɢɦ: 

  

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɦ ɤɨɪɦɨɰɟɯɚ: 

 , (3.6.15) 

ɝɞɟ   – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɟɝɨ, ɪɭɛ/ɱ,  ɪɭɛ/ɱ; 

 – ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 

 – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ,  ɞɧɟɣ; 

 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ,  ɱ. 

 ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɹɬ: 

 , (3.6.16) 

 , 

ɝɞɟ   – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, 

 ɪɭɛ; 

 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ, 

 ɪɭɛ; 

 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɪɚɜɧɚ 14,2%. 

  ɪɭɛ, 

ɈɏɉɊɈɏ Rɋɋ 01,0

ɈɏR

49,3411272,284501,0Ɉɏɋ

ɪуɛ
ɋКɈ

68,199743

49,34154,96766,91614,122516,123833,18089736,14157

ɫɦɫɦɨɩ tДnɋЗ

ɋ 80ɋ

ɫɦn

Д 210Д

ɫɦt 8ɫɦt

1344008210180ɨɩЗ

100

.
.

aɩɪɛ
ɩɪɚ

Pɋ
З

100

.
.

aɫущɛ
ɩɪɚ

Pɋ
З

ɩɪɛC .

68,199743. КɈɩɪɛ ɋɋ

ɫущɛC .

58,420246.ɫущɛC

ɚP

60,28363
100

2,1468,199743
.ɩɪɚЗ
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  ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ: 

 , (3.6.17) 

 , 

ɝɞɟ   – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɪɚɜɧɵɟ 18%. 

  ɪɭɛ, 

  ɪɭɛ, 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 

 , (3.6.18) 

ɝɞɟ   – ɰɟɧɚ 1 ɤȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɪɭɛ.; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ,  [3]; 

 – ɩɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɦɟɫɢɬɟɥɹ,  ɤȼɬ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ,  [3]; 

 , 

ɝɞɟ   – ɩɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɦɟɫɢɬɟɥɹ,  ɤȼɬ; 

  ɪɭɛ, 

  ɪɭɛ, 

ȼɫɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ: 

 , (3.6.19) 

 , 

  ɪɭɛ, 

 ɪɭɛ, 

01,59675
100

2,1458,420246
.ɫущɚЗ

100

.
.

ɪɩɪɛ
ɩɪɪ

Ɋɋ
З

100

.
.

ɪɫущɛ
ɫущɪ

Ɋɋ
З

ɪɊ

86,35953
100

1868,199743
.ɩɪɪЗ

38,75644
100

1858,420246
.ɫущɪЗ

ДtKNЦЗ ɫɦiɩɪэɥɩɪэɥ.

эɥЦ 00,3эɥЦ

1

ɩɪN 1,5ɩɪN

iK 9,0iK

ДtKNЦЗ ɫɦiɫущэɥɫущэɥ.

ɫущN 3,12ɫущN

. 3,00 1 1,5 0,9 210 907,20эɥ ɩɪЗ

10,69742109,03,12100,3.ɫущэɥЗ

ɩɪэɥɩɪɪɩɪɚɨɩɩɪэɤɫ ЗЗЗЗЗ ....

ɫущэɥɫущɪɫущɚɨɩɫущэɤɫ ЗЗЗЗЗ ....

66,19962420,90786,3595360,2836300,134400.ɩɪэɤɫЗ

49,27669310,697438,7564401,5967500,134400.ɫущэɤɫЗ
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Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɛɭɞɭɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶɫɹ ɡɚ ɫɱɟɬ 

ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ, ɤɨɬɨɪɚɹ ɜ ɫɪɟɞɧɟɦ ɩɨɜɵɲɚɟɬɫɹ ɧɚ 2%. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д9]: 

 , (3.6.20) 

ɝɞɟ   – ɫɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɪɭɛ. 

 , (3.6.21) 

ɝɞɟ   – ɫɬɨɢɦɨɫɬɶ ɦɨɥɨɤɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 

ɦɨɥɨɱɧɨɝɨ ɫɬɚɞɚ, ɪɭɛ.; 

 – ɫɬɨɢɦɨɫɬɶ ɦɹɫɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɡɚ ɫɱɟɬ ɩɪɢɪɨɫɬɚ ɦɚɫɫɵ ɠɢɜɨɬɧɵɯ ɧɚ 

ɨɬɤɨɪɦɟ, ɪɭɛ. 

  (3.6.22) 

ɝɞɟ   – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɭɞɨɣ, ɤɝ/ɝɨɞ;  ɤɝ/ɝɨɞ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ;  [17]; 

 – ɫɬɨɢɦɨɫɬɶ 1 ɥ ɦɨɥɨɤɚ, ɪɭɛ.;  ɪɭɛ./ɤɝ; 

 – ɩɨɝɨɥɨɜɶɟ ɦɨɥɨɱɧɨɝɨ ɫɬɚɞɚ,  ɝɨɥɨɜ. 

  ɪɭɛ. 

 , (3.6.23) 

ɝɞɟ   – ɩɥɚɧɨɜɵɣ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɢɪɨɫɬ ɦɚɫɫɵ, ɤɝ; ;  

 – ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɦɹɫɚ, ɪɭɛ;  ɪɭɛ./ɤɝ; 

 – ɩɨɝɨɥɨɜɶɟ ɠɢɜɨɬɧɵɯ ɧɚ ɨɬɤɨɪɦɟ;  ɝɨɥ. 

  ɪɭɛ. 

  ɪɭɛ. 

ɉɨ ɮɨɪɦɭɥɟ 3.6.20 ɩɨɫɱɢɬɚɟɦ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ 

ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ: 

 ɪɭɛ 

ɛɩɩɪэɤɫɫущэɤɫɩɪɝ ɋɋЗЗЭ ...

ɩɋ

ɦɦɨɥɩ ɋɋɋ

ɦɨɥɋ

ɦɋ

mЦКɍC ɦɨɥуɦɨɥ

ɍ 4442ɍ

уК 01,0уК

ɦɨɥЦ 10ɦɨɥЦ

m 600m

4442 0,01 10,00 600 279846,00ɦɨɥC

mЦКɉɋ ɦуɦ 365

ɉ 412,0ɉ

ɦЦ 140ɦЦ

m 410m

12,8631841014001,0412,0365ɦC

12,36616412,8631800,279846ɩɋ

27,24348968,19974312,366164)66,19962449,276693(.ɩɪɝЭ
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ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ:  

 ,  (3.6.24) 

  ɝɨɞɚ, 

ɋ ɜɧɟɞɪɟɧɢɟɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɪɦɨɜ ɜ ɤɨɪɦɨɰɟɯɟ ɄɈɊɄ–15 ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɯɨɡɹɣɫɬɜɨ ɩɨɥɭɱɢɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɟɣ. 

Ɍɚɛɥɢɰɚ 3.6.1 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ. 

ɉɨɤɚɡɚɬɟɥɢ 
ɋɦɟɫɢɬɟɥɢ 

ɫɭɳɟɫɬɜɭɸɳɢɣ ɩɪɨɟɤɬɢɪɭɟɦɵɣ 

1. ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ. 420246,58 199743,68 

2. Ɇɚɫɫɚ, ɤɝ. 1420 747,51 

3. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ. 12,3 1,5 

4. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ. 59675,01 28363,60 

5. Ɂɚɬɪɚɬɵ ɧɚ ɌɈ ɢ ɪɟɦɨɧɬ, ɪɭɛ. 75644,38 35953,86 

6. Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 6974,10 907,20 

7.Ɉɛɳɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 276693,49 199624,66 

8. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. – 243489,27 

9. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ. – 0,82 

ɂɡ ɬɚɛɥɢɰɵ 3.6.1 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɧɚɦɢ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɩɨ ɜɫɟɦ 

ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɟɜɨɫɯɨɞɢɬ ɫɭɳɟɫɬɜɭɸɳɢɣ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ 

ɯɨɡɹɣɫɬɜɟ ɢɡɦɟɥɶɱɢɬɟɥɶ–ɫɦɟɫɢɬɟɥɶ ɂɋɄ–3. 

 

3.7 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; 

ɩɪɝ

ɩɪɛ
ɩɪ Э

ɋ
Q

.

.

82,0
27,243489

68,199743
ɩɪQ
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Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

 ВКР35.03.06.405.20.СКН.00.00.00.ПЗ 

- 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.   

Ɉɝɨɜɨɪɟɧɧɚɹ ɜɵɲɟ ɦɟɬɨɞɢɤɚ ɨɰɟɧɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɫɦɟɫɢɬɟɥɹ 

ɩɪɨɢɡɜɨɞɢɬɶ ɨɞɧɨɪɨɞɧɭɸ ɩɚɪɬɢɸ ɤɨɪɦɚ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɦɛɢɤɨɪɦ, 

ɩɨɫɬɚɜɥɟɧɧɵɣ ɜ ɯɨɡɹɣɫɬɜɨ, ɦɨɠɟɬ ɛɵɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɬɢɣ, ɨɱɟɧɶ ɜɚɠɧɨ ɡɧɚɬɶ, 

ɤɚɤɨɜɨ ɪɚɡɥɢɱɢɟ ɨɬ ɩɚɪɬɢɢ ɤ ɩɚɪɬɢɢ. ɇɟɞɚɜɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ 

AminoScreen
TM

 ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɨɝɪɚɦɦɚ 

ɢɫɩɨɥɶɡɭɟɬ ɫɪɟɞɧɢɟ ɩɪɨɛɵ ɤɨɪɦɚ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɢɩɚ ɢ ɫɨɫɬɚɜɚ, ɜɡɹɬɵɟ ɜ 

ɩɟɪɢɨɞ ɨɬ 2 ɞɨ 3 ɧɟɞɟɥɶ. Ɉɛɪɚɡɰɵ ɨɬɛɢɪɚɸɬɫɹ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɦɟɫɬɟ, ɩɨɫɥɟ 

ɫɦɟɲɢɜɚɧɢɹ ɩɟɪɟɞ ɡɚɫɵɩɚɧɢɟɦ ɜ ɛɭɧɤɟɪ ɯɪɚɧɟɧɢɹ. ɉɪɨɝɪɚɦɦɚ ɩɨɤɚɡɵɜɚɟɬ ɨɛɳɟɟ 

ɢ ɞɨɛɚɜɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɦɢɧɨɤɢɫɥɨɬ, ɚ ɬɚɤɠɟ ɭɪɨɜɧɢ ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ, ɞɥɹ 

ɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɞɨɡɢɪɨɜɚɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɱɟɫɬɜɚ 

ɫɵɪɶɹ ɫ ɪɚɫɱɟɬɧɨɣ ɦɚɬɪɢɰɟɣ ɪɚɰɢɨɧɨɜ. 

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. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɛɨɬɵ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɤɨɪɦɨɰɟɯɨɜ, 

ɚ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɭɱɧɵɯ ɭɱɪɟɠɞɟɧɢɣ, ɜ ɩɪɨɟɤɬɟ ɡɚ ɨɫɧɨɜɭ ɩɪɢɧɹɬɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ ɞɥɹ ɄɊɋ ɄɈɊɄ-15. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɜɚɪɢɚɧɬ ɤɨɪɦɨɰɟɯɚ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɢɩɨɜɨɝɨ 

ɧɚɥɢɱɢɟɦ ɜ ɧɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɟɦɚ, ɫɦɟɲɢɜɚɧɢɹ 

ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɪɦɨɜ. 

Ʉɨɪɦɨɰɟɯ ɩɪɢɡɧɚɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɩɨɝɨɥɨɜɶɟ ɄɊɋ 

ɩɪɢɝɨɬɨɜɥɟɧɢɟɦ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ ɤɨɪɦɨɫɦɟɫɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɢ ɩɪɟɞɥɨɠɟɧɧɵɣ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ 

ɬɪɚɧɫɩɨɪɬɟɪ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɧɢɬɶ ɫɟɪɢɣɧɵɟ ɫɛɨɪɧɨɣ 

ɬɪɚɧɫɩɨɪɬɟɪ ɢ ɢɡɦɟɥɶɱɢɬɟɥɶ ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɂɋɄ-3, ɤɨɬɨɪɵɣ ɞɨɫɬɚɬɨɱɧɨ 

ɫɥɨɠɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɫɦɟɲɢɜɚɟɬ ɤɨɪɦ, ɢɦɟɟɬ ɛɨɥɟɟ 

ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɜɚɪɢɚɧɬɚ 

ɤɨɪɦɨɰɟɯɚ ɫɨɫɬɚɜɥɹɟɬ 243489,27 ɪɭɛɥɟɣ ɩɪɢ ɫɪɨɤɟ ɨɤɭɩɚɟɦɨɫɬɢ ɡɚɬɪɚɬ 0,82 ɝɨɞɚ.  
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ɉɪɢɥɨɠɟɧɢɟ



 

 

Ɍɚɛɥɢɰɚ 2.2 – ɋɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɪɚɛɨɬɤɟ ɜ ɤɝ 

Ƚɪɭɩɩɚ 
ɠɢɜɨɬɧɵɯ 

Ʉ
ɨɥ

–ɜ
ɨ 

ɠ
ɢɜ

ɨɬ
ɧɵ

ɯ ɇɨɪɦɵ ɤɨɪɦɥɟɧɢɹ, ɤɝ/ɫɭɬ. 
Ɇɢɧ. ɞɨɛɚɜɤɢ ɋɟɧɨ ɋɨɥɨɦɚ ɋɟɧɚɠ ɋɢɥɨɫ Ʉɨɧɰɤɨɪɦɚ Ȼɚɪɞɚ 
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Ȼɵɤɢ–
ɩɪɨɢɡɜɨɞɢɬ
ɟɥɢ 

3 1,00 0,33 4 12,00 – – 6,00 18,00 6,00 18,00 4,00 12,00 – – 

Ʉɨɪɨɜɵ 
ɞɨɣɧɵɟ 

600 0,15 90,00 4 2400,00 4,00 2400,00 6,00 3600,00 17,00 10200,00 2,00 1200,00 3,00 1800,00 

Ɇɨɥɨɞɧɹɤ 
ɪɨɠɞɟɧɢɹ 
ɩɪɨɲɥɵɯ 
ɥɟɬ 

410 0,04 16,40 2 820,00 – – 0,50 205,00 4,50 1845,00 1,50 615,00 – – 

Ɍɟɥɤɢ 
ɫɬɚɪɲɟ 2–ɯ 
ɥɟɬ 

160 0,07 10,40 2 320,00 2,00 320,00 1,50 240,00 9,50 1520,00 1,00 160,00 – – 

Ɍɟɥɨɱɤɢ 
ɫɥɭɱɧɨɝɨ 
ɜɨɡɪɚɫɬɚ ɢ 
ɧɟɬɟɥɢ 5–6 

ɦɟɫɹɱɧɨɣ 
ɫɬɟɥɶɧɨɫɬɢ 

515 0,09 43,78 1,5 772,5 2,00 1030,00 4,00 2060,00 11,50 5922,50 1,00 515,00 – – 

ɂɬɨɝɨ 1688  160,91  4324,5  3750,00  6123,00  19505,50  2502,00  1800,00 

 


