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Ⱥɧɧɨɬɚɰɢɹ 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ƚɚɥɢɦɶɹɧɨɜɚ Ⱦ.Ƚ. ɧɚ ɬɟɦɭ 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ 

ɄɊɋ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ 

ɡɚɩɢɫɤɭ ɧɚ           ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɭɸ  7  ɬɚɛɥɢɰɵ,  

 8  ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ  12  ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ  6    ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ  ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ 

ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɡɨɪ ɬɟɯɧɨɥɨɝɢɣ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɢ ɨɛɡɨɪ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ 

ɪɚɡɞɚɱɢ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɤɨɪɦɥɟɧɢɹ, ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ.  

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬɵ, ɪɚɡɪɚɛɨɬɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɤɨɧɫɬɪɭɤɰɢɢ. 



 

Abstract 

On the final qualifying work of Galimyanov D. G. on the topic "Improving 

the technological process of distribution of feed on a cattle farm with the 

development of a feed feeder". 

The final qualifying work contains an explanatory note on typewritten 

sheets, including 7 tables, 

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

of the project is made on 6 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 feed distribution technologies and 

an overview of existing designs of modern feed feeders. 

The second section describes the distribution lines, the proposed feeding 

technology, zootechnical requirements, and technological calculations. 

The third section describes the design of the feeder and its design 

calculations, the instruction on labor protection and made technical and economic 

calculations design. 



 

ɋɨɞɟɪɠɚɧɢɟ 

ɫɬɪ. 

ȼɜɟɞɟɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ – ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ .......................................................................  

1.1 ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ  

ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ......................................................................................................  

1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɛɢɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ  

ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ......................................................................................................  

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ......................................................................................  

2.1  ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ...............................................  

2.2 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɧɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ....................................................................  

2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦ ..................  

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ  .............................................................................  

3 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ ......................................................................................  

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ..................  

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ...................................................  

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ ..........................  

3.2.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ ..............................  

3.2.3 Ɋɚɫɱɟɬ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ................................................................  

3.2.4 ɉɪɨɜɟɪɤɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ......................................  

3.2.5 ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ ..................................................................................  

3.2.5.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ .................................................................  

3.2.5.2 Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ..................................................................  

3.3 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ..............................................  

3.4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ .................................................................  

3.5 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ .........................................................  

ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ ........................................................................................  

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ......................................................................  

ɋɩɟɰɢɮɢɤɚɰɢɢ .......................................................................................................  

 



 

ȼɜɟɞɟɧɢɟ 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜ ɥɸɛɨɦ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɝɞɟ 

ɫɨɞɟɪɠɚɬɫɹ ɤɨɪɨɜɵ, ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɦɨɥɨɱɧɨɣ ɢɥɢ ɦɹɫɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɇɨ ɞɨɛɢɬɶɫɹ ɯɨɪɨɲɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɛɭɞɟɬ ɧɟɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɮɟɪɦɟɪ ɧɟ 

ɨɛɥɚɞɚɟɬ ɡɧɚɧɢɹɦɢ ɨ ɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɶɧɨ ɤɨɪɦɢɬɶ ɠɢɜɨɬɧɵɯ. 

Ʉɨɪɦɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɧɨɰɟɧɧɵɦ.  ȼ ɷɬɨɦ ɩɨɧɹɬɢɢ 

ɫɤɪɵɜɚɟɬɫɹ ɬɨ, ɱɬɨ ɥɸɛɨɟ ɠɢɜɨɬɧɨɟ ɞɨɥɠɧɨ ɩɨɥɭɱɚɬɶ ɫɬɨɥɶɤɨ ɤɨɪɦɚ ɢ ɬɚɤɨɝɨ 

ɤɚɱɟɫɬɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɞɨɜɥɟɬɜɨɪɹɬɫɹ ɜɫɟ ɟɝɨ ɩɨɬɪɟɛɧɨɫɬɢ, ɩɪɢɱɟɦ, ɧɟ 

ɬɨɥɶɤɨ ɜ ɷɧɟɪɝɢɢ (ɤɢɥɨɤɚɥɨɪɢɢ). ȼ ɪɚɰɢɨɧɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɧɚɥɢɱɢɟ 

ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ (ɩɪɨɬɟɢɧ, 

ɭɝɥɟɜɨɞɵ, ɠɢɪɵ, ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɵ, ɜɢɬɚɦɢɧɵ). ɉɨɥɧɨɰɟɧɧɨɟ 

ɤɨɪɦɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɨɬ ɠɢɜɨɬɧɨɝɨ ɦɚɤɫɢɦɭɦ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɧɚ 

ɤɨɬɨɪɨɟ ɨɧɨ ɫɩɨɫɨɛɧɨ. 

Ɋɚɫɬɭɳɢɟ ɠɢɜɨɬɧɵɟ ɞɨɥɠɧɵ ɩɪɨɹɜɢɬɶ ɜɵɫɨɤɭɸ ɷɧɟɪɝɢɸ ɪɨɫɬɚ ɩɪɢ 

ɩɪɚɜɢɥɶɧɨɦ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɪɚɡɜɢɬɢɢ ɢ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɡɚɛɨɥɟɜɚɧɢɹɦ. 

Ʉɨɪɦɥɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɫɤɨɬɚ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɩɨɥɧɭɸ ɨɬɞɚɱɭ ɠɢɜɨɬɧɵɦɢ 

ɦɚɤɫɢɦɭɦɚ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɤɨɬɨɪɨɟ ɨɧɢ ɫɩɨɫɨɛɧɵ ɜɵɞɚɬɶ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɦɥɟɧɢɟ ɞɨɣɧɵɯ ɤɨɪɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɰɟɥɟɧɨ ɧɚ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɥɭɱɟɧɢɟ ɦɨɥɨɤɚ ɨɬ ɤɚɠɞɨɣ ɤɨɪɨɜɵ ɜ ɫɬɚɞɟ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɡɚ ɫɱɟɬ ɩɢɬɚɧɢɹ ɩɨɜɵɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɠɢɜɨɬɧɵɯ ɤ 

ɧɟɤɨɬɨɪɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɚɦ. ɗɬɢɦ ɡɚɧɢɦɚɟɬɫɹ ɧɚɭɤɚ ɞɢɟɬɨɥɨɝɢɹ, 

ɪɚɡɪɚɛɚɬɵɜɚɸɳɚɹ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɤɨɪɦɥɟɧɢɟ (ɞɢɟɬɨɬɟɪɚɩɢɹ), 

ɤɨɬɨɪɨɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɹɯ ɠɟɥɭɞɨɱɧɨ-

ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ, ɤɪɨɜɟɬɜɨɪɧɵɯ ɨɪɝɚɧɨɜ, ɷɧɞɨɤɪɢɧɧɨɣ ɢɥɢ ɢɦɦɭɧɧɨɣ 

ɫɢɫɬɟɦɵ. ɉɨɥɧɨɰɟɧɧɨɟ ɩɢɬɚɧɢɟ ɜ ɫɜɨɟɦ ɩɨɧɹɬɢɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɞɚɱɭ 

ɠɢɜɨɬɧɵɦ ɩɢɳɢ, ɫɜɨɛɨɞɧɨɣ ɨɬ ɜɪɟɞɧɵɯ, ɬɨɤɫɢɱɟɫɤɢɯ ɢ ɹɞɨɜɢɬɵɯ ɜɟɳɟɫɬɜ. 

Ɍɢɩɵ ɤɨɪɦɥɟɧɢɹ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɪɦɨɜ, ɜɤɥɸɱɚɟɦɵɯ ɜ 

ɪɚɰɢɨɧ ɠɢɜɨɬɧɵɯ, ɨɩɪɟɞɟɥɹɸɬ ɤɨɦɩɥɟɤɫɵ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɡɚɝɨɬɨɜɤɢ, ɩɟɪɟɪɚɛɨɬɤɢ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 



 

1 ɅɂɌȿɊȺɌɍɊɇɈ – ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

1.1 ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ 

ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ   

ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɄɊɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ: 

1. ɂɧɬɟɧɫɢɜɧɨɟ ɜɵɪɚɳɢɜɚɧɢɟ ɫ 15-20 ɞɧɟɜɧɨɝɨ ɜɨɡɪɚɫɬɚ ɞɨ 13-14 ɦɟɫ ɢ 

ɞɨɫɬɢɠɟɧɢɹ ɠɢɜɨɣ ɦɚɫɫɵ ɜ ɤɨɧɰɟ ɨɬɤɨɪɦɚ 420-450 ɤɝ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɢɫɩɨɥɶɡɭɸɬ ɫɟɧɚɠɧɨ-ɤɨɧɰɟɧɬɪɚɬɧɵɣ ɢɥɢ ɫɢɥɨɫɧɨ-ɤɨɧɰɟɧɬɪɚɬɧɵɣ ɬɢɩ 

ɤɨɪɦɥɟɧɢɹ ɫ ɞɨɥɟɣ ɤɨɧɰɟɧɬɪɚɬɨɜ ɜ ɪɚɰɢɨɧɟ ɞɨ 50 %. 

2. ȼɵɪɚɳɢɜɚɧɢɟ ɬɟɥɹɬ ɫ 15-13 ɞɧɟɣ ɞɨ 16-18 ɦɟɫ ɢ ɞɨɫɬɢɠɟɧɢɹ ɢɦɢ 

ɠɢɜɨɣ ɦɚɫɫɵ 420-450 ɤɝ. ɗɬɨɬ ɬɢɩ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ. ȼɵɪɚɳɢɜɚɧɢɟ ɢ 

ɨɬɤɨɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɤɨɪɦɚɯ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɢ ɞɨɥɹ 

ɤɨɧɰɟɧɬɪɚɬɨɜ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 30-40 %. 

3. Ⱦɨɪɚɳɢɜɚɧɢɟ ɢ ɨɬɤɨɪɦ ɦɨɥɨɞɧɹɤɚ ɫ 4-6 ɞɨ 16-18 ɦɟɫ ɢ ɞɨ ɠɢɜɨɣ 

ɦɚɫɫɵ  400-500 ɤɝ. 

4. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɨɬɤɨɪɦ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɯɨɡɹɣɫɬɜɚɯ ɫ 10-12 

ɦɟɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɵɛɪɚɬɶ ɬɚɤɭɸ ɫɢɫɬɟɦɭ ɤɨɪɦɥɟɧɢɹ ɝɞɟ ɜɵɪɚɳɢɜɚɧɢɹ 

ɜɨɡɦɨɠɧɨ ɧɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɪɦɚɯ,  ɫ ɞɨɥɟɣ ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɨ 40%.  ɀɢɜɨɬɧɵɟ 

ɫɬɚɜɹɬɫɹ ɧɚ ɨɬɤɨɪɦ ɜ ɜɨɡɪɚɫɬɟ 6 ɦɟɫ. ɉɪɢ ɷɬɨɦ ɬɢɩ ɨɬɤɨɪɦɚ- ɫɢɥɨɫɧɨ-

ɤɨɧɰɟɧɬɪɚɬɧɵɣ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɢɥɨɫɚ (ɬɚɛɥɢɰɚ 1.1). ɋɢɥɨɫ ɢ ɝɪɭɛɵɟ ɤɨɪɦɚ 

– ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɧɰɟɧɬɪɚɬɵ – ɡɚɤɭɩɚɸɬɫɹ. 

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. 

ȼɟɫɶ ɤɨɪɦ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɧɚ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɪɚɫɬɢɬɟɥɶɧɵɣ, ɫɢɧɬɟɡɢɪɭɟɦɵɣ, ɤɨɦɛɢɤɨɪɦ, ɜɢɬɚɦɢɧɵ, 

ɦɢɧɟɪɚɥɵ. 



 

Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɢɞɨɜ ɦɨɠɟɬ ɞɚɬɶ ɠɢɜɨɬɧɨɦɭ ɨɩɪɟɞɟɥɟɧɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ. ɑɬɨɛɵ ɧɟ ɛɵɥɨ ɩɭɬɚɧɢɰɵ ɫ ɩɢɬɚɬɟɥɶɧɨɫɬɶɸ, ɨɫɧɨɜɧɨɣ 

ɤɨɪɦɨɜɨɣ ɟɞɢɧɢɰɟɣ (Ʉȿ) ɹɜɥɹɟɬɫɹ 1 ɤɢɥɨɝɪɚɦɦ ɨɜɫɚ ɫɪɟɞɧɟɝɨ ɤɚɱɟɫɬɜɚ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɤɨɪɦ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɟɦɢɫɬɵɦ ɢ ɫɨɞɟɪɠɚɬɶ 600 ɝɪɚɦɦ ɨɬ Ʉȿ, 

ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɨ ɩɟɪɟɜɚɪɢɬɶ ɠɢɜɨɬɧɨɟ. ȼ ɤɨɧɰɟɧɬɪɚɬɚɯ ɩɨɤɚɡɚɬɟɥɶ Ʉȿ 

ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ. 

Ʉɪɭɩɧɵɣ ɪɨɝɚɬɵɣ ɫɤɨɬ ɩɨɬɪɟɛɥɹɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɨɪɦɚ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: ɫɨɱɧɵɣ, ɝɪɭɛɵɣ, 

ɤɨɧɰɟɧɬɪɚɬɵ. 

ȼɢɬɚɦɢɧɧɵɟ ɩɨɞɤɨɪɦɤɢ, ɤɨɬɨɪɵɟ ɫɢɧɬɟɡɢɪɭɸɬ ɫɩɟɰɢɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ, 

ɩɨɦɨɝɚɸɬ ɠɢɜɨɬɧɵɦ ɜɨɫɩɨɥɧɢɬɶ ɧɟɯɜɚɬɤɭ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. Ⱥ ɬɚɤɠɟ 

ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɚɬɶ ɫɤɨɬ ɜ ɬɨɣ ɢɥɢ 

ɢɧɨɣ ɫɢɬɭɚɰɢɢ. ȼɢɬɚɦɢɧɵ ɛɭɞɭɬ ɩɨɥɟɡɧɵ ɫɬɟɥɶɧɵɦ ɤɨɪɨɜɚɦ, ɢɫɬɨɳɟɧɧɵɦ 

ɨɫɨɛɹɦ, ɦɨɥɨɞɧɹɤɭ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɤɨɦɛɢɤɨɪɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ 

ɫɨɫɬɚɜɥɹɸɳɢɯ, ɢɦɟɸɳɢɯ ɪɚɫɬɢɬɟɥɶɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ. 

ȼɨ ɜɪɟɦɟɧɚ ɋɨɜɟɬɫɤɨɝɨ ɋɨɸɡɚ ɢɦɟɧɧɨ ɧɚɝɭɥɵ ɭɞɟɪɠɢɜɚɥɢ ɩɚɥɶɦɭ 

ɩɟɪɜɟɧɫɬɜɚ ɩɨ ɩɨɩɭɥɹɪɧɨɫɬɢ ɩɟɪɟɞ ɨɫɬɚɥɶɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɨɬɤɨɪɦɚ ɢɡ-ɡɚ 

ɫɜɨɢɯ ɨɬɥɢɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɬɚɤɨɝɨ ɨɬɤɨɪɦɨɱɧɨɝɨ ɩɟɪɢɨɞɚ 

ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɤɨɬɨɪɵɯ ɮɚɤɬɨɪɨɜ: ɜɨɡɪɚɫɬɧɚɹ ɝɪɭɩɩɚ 

ɤɨɧɞɢɰɢɹ ɠɢɜɨɬɧɵɯ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɪɚɜɨɫɬɨɹ, ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɚɫɚ. 

ɇɚɩɪɢɦɟɪ, ɜɡɪɨɫɥɨɦɭ ɫɤɨɬɭ, ɢɦɟɸɳɟɦɭ ɫɪɟɞɧɸɸ ɭɩɢɬɚɧɧɨɫɬɶ, 

ɬɪɟɛɨɜɚɥɨɫɶ ɨɬ 50 ɞɨ 70 ɫɭɬɨɤ, ɚ ɦɨɥɨɞɧɹɤɭ ɩɪɢ ɯɨɪɨɲɟɦ ɤɚɱɟɫɬɜɟ ɢ 

ɤɨɥɢɱɟɫɬɜɟ ɬɪɚɜɵ – 110-120 ɫɭɬɨɤ. ȿɫɥɢ ɡɟɥɟɧɚɹ ɬɪɚɜɚ ɜɵɪɚɫɬɚɥɚ ɪɚɧɨ, ɬɨ ɩɪɢ 

ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɧɚɝɭɥɚ ɠɢɜɨɬɧɵɟ ɦɨɝɥɢ ɧɚɛɢɪɚɬɶ ɟɠɟɞɧɟɜɧɨ ɞɨ 2 ɤɝ ɜɟɫɚ. 

ɇɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɚɫɬɛɢɳɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜɤɥɸɱɚɥ ɜ ɫɟɛɹ ɩɨɫɬɟɩɟɧɧɨɟ 

ɩɪɢɭɱɟɧɢɟ ɫɤɨɬɚ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɨɥɟ ɞɨ 16 ɱɚɫɨɜ ɜ ɞɟɧɶ, ɚ ɩɨɞ ɤɨɧɟɰ ɷɬɨ 

ɜɪɟɦɹ ɫɧɢɠɚɥɨɫɶ ɞɨ 12- 9 ɱɚɫɨɜ. ɑɬɨɛɵ ɩɨɞɤɚɪɦɥɢɜɚɬɶ ɤɨɪɨɜ ɧɚ ɩɚɫɬɛɢɳɧɵɯ 

ɭɝɨɞɶɹɯ, ɡɚɝɨɬɚɜɥɢɜɚɥɢ ɧɚɡɟɦɧɵɣ ɬɢɩ ɯɪɚɧɢɥɢɳ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɫɢɥɨɫɚ. 



 

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɬɚɞɚ ɫɤɨɬ ɩɨɞɛɢɪɚɥɫɹ, ɢɦɟɹ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɣ 

ɜɟɫ, ɜɨɡɪɚɫɬ ɢ ɩɨɥ. Ʉɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ ɡɚɜɢɫɟɥɨ ɨɬ ɪɚɡɦɟɪɨɜ ɩɚɫɬɛɢɳɧɨɝɨ 

ɭɝɨɞɶɹ. ȿɫɥɢ ɩɚɫɬɛɢɳɟ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ, ɬɨ ɫɬɚɞɨ ɦɨɠɟɬ ɧɚɫɱɢɬɵɜɚɬɶ ɞɨ 200 

ɨɫɨɛɟɣ. 

ɇɚɝɭɥ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɝɨɧɧɨɣ ɫɢɫɬɟɦɵ. ȼɫɟ ɩɨɥɟ 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɨɪɨɠɟɧɧɵɯ ɩɥɨɳɚɞɨɤ, ɤɭɞɚ 

ɠɢɜɨɬɧɵɟ ɩɟɪɟɜɨɞɹɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ, ɢɫɯɨɞɹ ɢɡ 

ɬɨɝɨ, ɱɬɨ ɨɞɧɢɦ ɡɚɝɨɧɨɦ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɛɨɥɟɟ 5 ɫɭɬɨɤ. ɉɨɫɥɟ 

ɬɨɝɨ ɤɚɤ ɩɨɝɨɥɨɜɶɟ ɛɭɞɟɬ ɩɟɪɟɜɟɞɟɧɨ ɧɚ ɧɨɜɭɸ ɩɥɨɳɚɞɤɭ, ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɤɚɲɢɜɚɧɢɟ ɨɫɬɚɬɤɨɜ ɬɪɚɜɹɧɵɯ ɤɭɥɶɬɭɪ. Ʉɨ ɜɪɟɦɟɧɢ 

ɨɤɨɧɱɚɧɢɹ ɜɵɩɚɫɚ ɜ ɩɨɫɥɟɞɧɟɦ ɭɱɚɫɬɤɟ ɠɢɜɨɬɧɵɯ ɫɧɨɜɚ ɩɟɪɟɜɨɞɹɬ ɧɚ 

ɩɟɪɜɵɣ, ɝɞɟ ɡɟɥɟɧɶ ɭɠɟ ɭɫɩɟɥɚ ɨɬɪɚɫɬɢ. 

Ɂɚɝɨɧɵ ɨɛɨɪɭɞɭɸɬ ɧɚɜɟɫɚɦɢ ɥɟɝɤɨɝɨ ɬɢɩɚ, ɱɬɨɛɵ ɤɨɪɨɜɵ ɦɨɝɥɢ 

ɭɤɪɵɬɶɫɹ ɨɬ ɧɟɩɨɝɨɞɵ ɢ ɹɪɤɨɝɨ ɫɨɥɧɰɚ. Ɍɭɞɚ ɫɬɚɜɹɬ ɧɟɫɤɨɥɶɤɨ ɤɨɪɦɭɲɟɤ ɢ 

ɪɚɡɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɪɦɚ, ɚ ɬɚɤɠɟ ɫɨɥɶ. Ⱦɥɹ ɩɨɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 

ɩɟɪɟɜɨɡɧɨɣ ɬɢɩ ɩɨɢɥɨɤ ɥɢɛɨ ɢɦɟɸɳɢɣɫɹ ɪɹɞɨɦ ɜɨɞɨɟɦ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɬɨɣɥɨɜɨɝɨ ɩɟɪɢɨɞɚ, ɬɨ ɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟɦ 

ɫɤɨɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. ɇɨ 

ɧɚ ɧɟɤɨɬɨɪɵɯ ɮɟɪɦɚɯ ɤɨɪɨɜɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɨɫɬɨɹɧɧɨ. ɉɪɢ 

ɩɪɢɜɹɡɧɨɦ ɬɢɩɟ ɫɨɞɟɪɠɚɧɢɹ ɟɫɬɶ ɫɭɳɟɫɬɜɟɧɧɵɣ ɩɥɸɫ ɜ ɬɨɦ, ɱɬɨ ɦɨɠɧɨ 

ɫɨɫɬɚɜɢɬɶ ɪɚɰɢɨɧ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɧɚ ɤɚɠɞɭɸ ɨɫɨɛɶ, ɧɚɯɨɞɹɳɭɸɫɹ ɧɚ ɮɟɪɦɟ, ɫ 

ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɜɟɫɚ ɢ 

ɨɫɬɚɥɶɧɨɝɨ. 

ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɩɨɞɜɢɠɧɵɟ ɢɥɢ ɦɨɛɢɥɶɧɵɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. ɉɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɜɫɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɭɱɧɵɦ 

ɫɩɨɫɨɛɨɦ. Ʉɚɠɞɚɹ ɤɨɪɨɜɚ ɩɨɥɭɱɚɟɬ ɫɜɨɸ ɩɨɪɰɢɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɤɨɪɦɭɲɤɭ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɫɤɨɬ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɟɧɨɦ, ɫɜɟɤɥɨɣ ɤɨɪɦɨɜɨɣ, 

ɤɜɚɲɟɧɵɦ ɤɨɪɦɨɦ, ɫɨɥɨɦɨɣ. ɋ ɧɚɫɬɭɩɥɟɧɢɟɦ ɬɟɩɥɨɣ ɩɨɪɵ ɨɛɹɡɚɬɟɥɶɧɚ 

ɪɚɡɞɚɱɚ ɡɟɥɟɧɨɣ ɬɪɚɜɵ ɢ ɤɨɧɰɟɧɬɪɚɬɨɜ. 



 

ɋɬɨɣɥɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɨɥɭɱɟɧɢɢ ɠɢɜɨɬɧɵɦɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɨɪɦɨɜ. Ɍɚɤɨɣ 

ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɤ ɬɨɦɭ ɠɟ ɥɢɲɚɟɬ 

ɠɢɜɨɬɧɵɯ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɛɨɪɚ ɫɚɦɨɣ ɜɤɭɫɧɨɣ ɩɢɳɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ, ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɪɨɜɚɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 - Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ, ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɪɨɜɚɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ, ɤɝ Ʉɨɥɢɱɟɫɬɜɨ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɫɭɬɤɢ, ɤɝ ɉɟɪɢɨɞ 
ɫɭɯɨɫɬɨɹ 8 12 16 20 

əɱɦɟɧɧɚɹ ɫɨɥɨɦɚ 5 4 3 3 3-5 

ɋɟɧɨ 3 5 7 10 5-7 

Ɉɜɨɳɧɵɟ ɤɭɥɶɬɭɪɵ ɇɟ ɞɚɸɬ 5 10 15 ɇɟ ɞɚɸɬ 

ɋɤɜɚɲɟɧɧɵɣ ɤɨɪɦ 10 15 15 15 ɇɟ ɞɚɸɬ 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ 
ɤɨɪɦɚ (ɠɦɵɯɢ ɢ 
ɲɪɨɬɵ) 

2 3 4 5 1,5-2 

ɋɨɥɶ ɩɨɜɚɪɟɧɧɚɹ 0,05 0,06 0,07 100 0,05 

Ɉɬɞɟɥɶɧɨ ɞɚɸɬ ɜɢɬɚɦɢɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɦɨɥɨɱɧɨɣ 

ɩɪɨɞɭɤɰɢɢ. 

ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɠɢɜɨɬɧɵɯ ɱɚɳɟ ɜɫɟɝɨ 

ɨɪɝɚɧɢɡɭɸɬ ɩɪɨɰɟɫɫ ɤɨɪɦɥɟɧɢɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɛɵɥɢ ɭɱɬɟɧɵ 

ɫɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɧɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɧɟ ɩɨɞɯɨɞɢɬ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɦ ɰɟɧɧɵɦ ɠɢɜɨɬɧɵɦ. Ɍɚɤɨɣ ɫɤɨɬ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɫɨɛɵɦ 

ɜɧɢɦɚɧɢɟɦ, ɭɥɭɱɲɚɸɬ ɭɫɥɨɜɢɹ ɫɨɞɟɪɠɚɧɢɹ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɤɨɪɦɚ. 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɠɢɜɨɬɧɵɯ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 - ɇɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɠɢɜɨɬɧɵɯ, ɤɝ 

ɇɚɞɨɣ ɜ ɫɭɬɤɢ, ɤɝ ɋɟɧɨ ɋɟɧɚɠ Ɉɜɨɳɢ Ɂɟɪɧɨ 

ɹɱɦɟɧɹ 

Ʉɨɦɛɢɤɨɪɦɚ ɉɨɜɚɪɟɧɧɚɹ 

ɫɨɥɶ 

ȼɫɟɝɨ Ʉȿ 

25,75 4,0 15,0 10 2,0 8 0,075 21,3 

30,9 4,0 15,0 12,0 2,6 9,5 0,1 24 
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Ɍɪɚɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɤɨɪɦɭ ɞɥɹ ɄɊɋ. Ʌɟɬɨɦ ɠɢɜɨɬɧɵɟ 

ɩɪɨɜɨɞɹɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɧɚ ɩɚɫɬɛɢɳɚɯ, ɝɞɟ ɫɚɦɢ ɞɨɛɵɜɚɸɬ ɫɟɛɟ 

ɩɪɨɩɢɬɚɧɢɟ. Ⱥ ɜɨɬ ɡɢɦɨɣ ɡɟɥɟɧɵɯ ɪɚɫɬɟɧɢɣ ɧɟɬ, ɞɚ ɢ ɤɨɪɨɜ ɫɨɞɟɪɠɚɬ ɜ 

ɩɨɦɟɳɟɧɢɹɯ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɛɭɪɟɧɤɭ ɩɪɨɩɢɬɚɧɢɟɦ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɚɧɟɟ 

ɩɨɡɚɛɨɬɢɬɶɫɹ ɨ ɧɭɠɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɟɧɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 

ɫɢɫɬɟɦɨɣ ɩɨɞɫɱɟɬɨɜ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ. 

Ʉɚɤɨɟ ɫɟɧɨ ɩɨɞɨɣɞɟɬ ɤɨɪɨɜɚɦ 

Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɤɨɥɢɱɟɫɬɜɟ ɫɟɧɚ ɩɪɨɢɫɯɨɞɢɬ 

ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ, ɩɨɫɤɨɥɶɤɭ ɤɚɠɞɨɟ ɪɚɫɬɟɧɢɟ ɨɬɥɢɱɚɟɬɫɹ 

ɩɨ ɦɨɥɨɤɨɝɨɧɧɵɦ ɢ ɩɢɬɚɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ ɫɭɝɭɛɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨ. 

ȼɚɠɧɨɟ ɦɟɫɬɨ ɨɬɜɨɞɢɬɫɹ ɫɩɨɫɨɛɚɦ ɜɵɫɭɲɢɜɚɧɢɹ ɬɪɚɜ. ȿɫɥɢ ɛɵɥɚ 

ɧɚɪɭɲɟɧɚ ɬɟɯɧɨɥɨɝɢɹ, ɬɨ ɜɨɡɦɨɠɧɵ ɩɨɬɟɪɢ ɛɟɥɤɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɨ 50%. 

ɉɨɡɞɧɢɟ ɩɨɤɨɫɵ ɩɪɢɜɨɞɹɬ ɤ ɫɨɯɪɚɧɟɧɢɸ ɫɚɯɚɪɨɡɵ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

ȼɵɫɭɲɟɧɧɨɟ ɫɟɧɨ, ɨɛɥɚɞɚɸɳɟɣ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɩɢɬɚɬɟɥɶɧɨɫɬɶɸ, 

ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɫɭɳɟɫɬɜɟɧɧɵɟ ɬɪɚɬɵ ɮɭɪɚɠɧɵɯ ɡɚɝɨɬɨɜɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɤɨɪɦɚɦɢ. 

Ʉɚɤ ɡɚɝɨɬɚɜɥɢɜɚɬɶ ɛɨɛɨɜɵɟ ɤɭɥɶɬɭɪɵ 

Ⱦɚɧɧɵɟ ɫɨɪɬɚ ɨɬɧɨɫɹɬ ɤ ɧɚɢɛɨɥɟɟ ɩɢɬɚɬɟɥɶɧɵɦ ɪɚɫɬɟɧɢɹɦ ɫ ɨɬɥɢɱɧɵɦ 

ɦɨɥɨɤɨɝɨɧɧɵɦ ɫɜɨɣɫɬɜɨɦ. Ɂɞɟɫɶ ɨɬɦɟɱɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɨɜ ɫ ɤɚɥɶɰɢɟɦ ɜ 

ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɬɚɤɠɟ ɪɚɫɬɟɧɢɹ ɧɚɫɵɳɟɧɵ ɢ ɞɪɭɝɢɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ 

ɤɨɪɨɜɚɦ ɦɢɤɪɨɷɥɟɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɥɨɱɧɨɣ 

ɩɪɨɞɭɤɰɢɢ. Ȼɨɛɨɜɵɟ ɪɚɫɬɟɧɢɹ ɢɞɭɬ ɧɚ ɡɚɝɨɬɨɜɤɭ ɫɟɧɚ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɟɢɦɭɳɟɫɬɜɨ ɨɬɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɫɨɪɬɚɦ: 

ɥɸɰɟɪɧɟ, ɤɥɟɜɟɪɭ, ɷɫɩɚɪɰɟɬɟ, ɝɨɪɨɯɭ, ɫɨɟ. 

Ɍɚɤɨɟ ɫɟɧɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɦɨɥɨɱɧɭɸ ɩɪɨɞɭɤɰɢɸ ɫ ɛɨɥɶɲɢɦ 

ɩɨɤɚɡɚɬɟɥɟɦ ɩɨ ɠɢɪɭ. Ƚɥɚɜɧɨɟ — ɧɟ ɞɟɥɚɬɶ ɟɝɨ ɨɫɧɨɜɧɵɦ ɜ ɪɚɰɢɨɧɟ, ɱɬɨɛɵ 

ɢɡ-ɡɚ ɢɡɛɵɬɤɚ ɛɟɥɤɨɜ ɧɟ ɩɪɨɢɡɨɲɥɨ ɮɚɬɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɨɪɝɚɧɢɡɦɟ 

ɠɢɜɨɬɧɵɯ. ɍ ɤɨɪɨɜ ɧɚɱɢɧɚɸɬɫɹ ɤɢɲɟɱɧɵɟ ɪɚɫɫɬɪɨɣɫɬɜɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. Ȼɨɥɟɟ ɜɫɟɝɨ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɝɨɪɨɯɨɜɨɦɭ ɢ ɫɨɟɜɨɦɭ 

ɫɟɧɭ. Ɂɚ 7 ɫɭɬɨɤ ɞɨ ɨɬɟɥɨɜ ɛɨɛɨɜɨɟ ɫɟɧɨ ɧɟ ɞɚɸɬ ɠɢɜɨɬɧɵɦ. 



 

ȼ ɫɭɬɤɢ ɧɚ ɨɞɧɨ ɠɢɜɨɬɧɨɟ ɜ ɥɚɤɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɪɚɫɯɨɞɭɟɬɫɹ ɨɬ 2 ɞɨ 

4 ɤɝ ɧɚ 100 ɤɝ ɠɢɜɨɝɨ ɜɟɫɚ. ɋɟɧɨ ɫɨɫɬɚɜɥɹɟɬ 25% ɨɬ ɜɫɟɯ ɤɨɪɦɨɜ. ɉɪɢ ɬɚɤɨɦ 

ɩɢɬɚɧɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɨɹɦ. ɉɨɜɵɲɟɧɢɟ 

ɧɨɪɦɵ ɫɟɧɚ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɦɨɥɨɱɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. 

Ɇɹɫɧɨɦɭ ɫɤɨɬɭ ɫɟɧɨ ɞɚɟɬɫɹ ɜ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ. Ⱦɥɹ ɨɞɧɨɝɨ 

ɠɢɜɨɬɧɨɝɨ ɫɭɬɨɱɧɚɹ ɧɨɪɦɚ ɪɚɜɧɹɟɬɫɹ ɩɪɢɦɟɪɧɨ 30 ɤɝ, ɚ ɞɥɹ ɛɨɥɟɟ ɤɪɭɩɧɵɯ 

ɩɨɪɨɞ ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɉɛɵɱɧɵɟ ɭɫɥɨɜɢɹ ɫɨɞɟɪɠɚɧɢɹ 

ɩɪɟɞɩɨɥɚɝɚɸɬ ɬɪɚɬɭ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ ɫ ɬɟɥɟɧɤɨɦ ɨɤɨɥɨ 5 ɬɨɧɧ ɫɟɧɚ. ȿɫɥɢ 

ɨɬɫɭɬɫɬɜɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɪɦɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɟɬ ɢ ɪɚɫɯɨɞ ɫɟɧɚ. 

Ɍɚɛɥɢɰɚ 1.3 - ɉɪɢɦɟɪɧɵɣ ɪɚɰɢɨɧ ɞɥɹ ɛɵɱɤɨɜ ɧɚ ɨɬɤɨɪɦɟ ɫɨ ɫɴɟɦɨɱɧɨɣ 

ɦɚɫɫɨɣ 450 ɤɝ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɵɦɢ ɩɪɢɪɨɫɬɚɦɢ 1000 ɝɪɚɦɦ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ ɜ 

ɫɭɬɤɢ. 

ɇɚɡɜɚɧɢɟ 
ɤɨɪɦɚ 

ɋɟɧɨ 
ɡɥɚɤɨɜɨɟ 

ɋɟɧɨ 
ɥɸɰɟɪɧɨ
ɜɨɟ 

ɋɢɥɨɫ 
ɜɢɤɨɨɜɫɹɧɨɣ 

Ɂɟɪɧɨ 
ɹɱɦɟɧɹ 

ɋɨɥɶ 
ɩɨɜɚɪɟ
ɧɧɚɹ 

ɉɚɬɨɤɚ 
ɤɨɪɦɨɜɚɹ 

Ʉɨɥɢɱɟɫɬ
ɜɨ ɤɨɪɦɚ 

2,3 ɤɝ 1,2 ɤɝ 17,3 ɤɝ 2,5 ɤɝ 106 ɝɪ. 0,5 ɤɝ 

 

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 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. 

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. 
ǸȍȌțȒȚȖȘ ȌȊțȝșȚțȗȍȕȟȈȚȣȑз ȒȖȕȐȟȍșȒȖ-ȞȐȓȐȕȌȘȐȟȍșȒȐȑз șȕȐȎȈȍȚ ȖȉȖȘȖȚȣз ȗȍȘȍȌȈȊȈȍȔ ȣȍ ȖȚ ǪǶǴ ȚȘȈȒȚȖȘȈ Ȑ ȖȉȍșȗȍȟȐȊȈȍȚ ȕȍȖȉȝȖȌȐȔȣȑ ȒȘțȚȧȡȐȑ ȔȖȔȍȕȚ ȕȈ ȘȈȉȖȟȍȔ ȖȘȋȈȕȍ ȈȋȘȍȋȈȚȈйǪȣȋȘțȏȕȖȑ ȚȘȈȕșȗȖȘȚȍȘ ȈȋȘȍȋȈȚȈ șȓțȎȐȚ Ȍȓȧ ȘȈȏȌȈȟȐ ȗȘȐȋȖȚȖȊȓȍȕȕȖȋȖ ȒȖȘȔȈ Ȋ ȒȖȘȔțȠȒȐ ȐȓȐ ȕȈ ȒȖȘȔȖȊȖȑ șȚȖȓз ȕȈ ȗȘȈȊțȦ șȚȖȘȖȕț ȗȖ ȝȖȌț ȌȊȐȎȍȕȐȧ ȚȘȈȒȚȖȘȈйǺȘȈȕșȗȖȘȚȍȘ șȖșȚȖȐȚ Ȑȏх ȔȍȚȈȓȓȐȟȍșȒȖȋȖ ȒȈȘȒȈșȈз ȚȘȈȕșȗȖȘȚȍȘȕȖȑ ȓȍȕȚȣ ș ȕȈȚȧȎȕȣȔ Ȑ ȗȘȐȊȖȌȕȣȔ ȘȖȓȐȒȈȔȐз ȔȍȝȈȕȐȏȔ Ȉ ȕȈȚȧȎȍȕȐȧ ȓȍȕȚȣз ȔȍȝȈȕȐȏȔȈ ȗȘȐȊȖȌȈ ȚȘȈȕșȗȖȘȚȍȘȈйǵȈȚȧȎȕȖȑ Ȑ ȗȘȐȊȖȌȕȖȑ ȘȖȓȐȒȐ ȗȘȍȌșȚȈȊȓȍȕȣ ȒȊȈȌȘȈȚȕȣȔ ȔȍȚȈȓȓȐȟȍșȒȐȔ ȊȈȓȖȔ ș ȞȐȓȐȕȌȘȐȟȍșȒȐȔ ȞȈȗȜȈȔȐз ȕȈ ȒȖȚȖȘȣȑ ȕȈșȈȎȍȕȣ ȒȈȚȒȐз șȎȈȚȣȍ ș ȖȉȖȐȝ ȒȖȕȞȖȊ ȔȍȚȈȓȓȐȟȍșȒȐȔ Ȑ ȟȈȠȒȈȔȐ Ȑ ȏȈȜȐȒșȐȘȖȊȈȕȕȣȍ Ȋ ȚȈȒȖȔ ȗȖȓȖȎȍȕȐȐ șȚȖȗȖȘȕȣȔȐ ȠȈȑȉȈȔȐйǵȈȚȧȎȕȖȍ țșȚȘȖȑșȚȊȖ ȗȖȓȖȚȍȕ șȖșȚȖȐȚ Ȑȏ ȕȈȚȧȎȕȣȝ ȠȗȐȓȍȒз șȖȍȌ Ȑȕȍȕȕȣȝ ș ȞȈȗȜȈȔȐ ȊȈȓȖȊ Ȑ ȋȈȍȒйǶȒȕȈ Ȋ 
ȉȖȒȖȊȐȕȈȝ ȚȘȈȕșȗȖȘȚȍȘȈ ȗȖȏȊȖȓȧȦȚ  ȖȟȐȡȈȚȤ ȗȖȓȖșȚȤ ȔȍȎȌț ȗȖȓȖȚȕȈȔȐ ȉȍȏ Ȑȝ ȘȈșșȖȍȌȐȕȍȕȐȧйǴȍȝȈȕȐȏȔ ȗȘȐȊȖȌȈ ȚȘȈȕșȗȖȘȚȍȘȈ șȖșȚȖȐȚ Ȑȏ ȊȍȌțȡȍȋȖ Ȑ ȊȍȌȖȔȖȋȖ ȠȒȐȊȖȊз ȘȍȋțȓȐȘȖȊȖȟȕȖȋȖ ȖȋȐȉȈȦȡȍȋȖ ȘȖȓȐȒȈз ȌȊțȝ ȒȓȐȕȖȊȣȝ ȘȍȔȕȍȑ гǹгǪд-нсрлШ ǫǶǹǺ мнупйм-уфдз ȘȖȓȐȒȈ ȊȒȓȦȟȍȕȐȧ ȕȈ ȒȈȟȈȦȡȍȔ șȧ ȘȣȟȈȋȍз ȗȘȐȊȍȌȍȕȕȖȔ Ȋ ȌȍȑșȚȊȐȍ ȋȐȌȘȖȞȐȓȐȕȌȘȖȔ ȊȒȓȦȟȍȕȐȧ ȚȘȈȕșȗȖȘȚȍȘȈйǴȈȠȐȕȈз ȖȉȖȘțȌȖȊȈȕȕȈȧ ȘȈȏȌȈȚȖȟȕȖȑ ȒȖȘȖȉȒȖȑз ȐȔȍȍȚ ȘȈșȠȐȘȍȕȕȣȍ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȊȖȏȔȖȎȕȖșȚȐй ǶȌȕȈȒȖ șȓȍȌțȍȚ ȗȖȔȕȐȚȤ Ȑ șȚȘȖȋȖ ȗȘȐȌȍȘȎȐȊȈȚȤ șȧ șȓȍȌțȦȡȐȝ ȘȍȒȖȔȍȕȌȈȞȐȑхǪȚȖȘȈȧ ȗȍȘȍȌȈȟȈ – ȐșȗȖȓȤȏțȍȚșȧ ȚȖȓȤȒȖ Ȍȓȧ ȗȘȍȌȊȈȚȍȓȤȕȖȋȖ ȐȏȔȍȓȤȟȍȕȐȧ ȋȘțȉȣȝ ȒȖȘȔȖȊ гșȍȕȖз șȖȓȖȔȈз ȘțȓȖȕȕȣȑ șȍȕȈȎ ș ȖȉȢȍȔȖȔ ȏȈȋȘțȏȒȐ ȕȍ ȉȖȓȍȍ плл ȒȐȓȖȋȘȈȔȔȖȊдйǷȍȘȊȈȧ ȗȍȘȍȌȈȟȈ – ȐșȗȖȓȤ ȏțȍȚșȧ Ȍȓȧ ȌȈȓȤȕȍȑȠȍȋȖ șȔȍȠȐȊȈȕȐȧ ȒȖȘȔȖȊз ȌȖȊȍȌȍȕȐȍ ȗȖȓțȟȍȕȕȖȑ ȔȈșșȣ ȌȖ ȗȈșȗȖȘȚȕȣȝ ȏȕȈȟȍȕȐȑз Ȉ ȚȈȒȎȍ ȘȈȏȌȈȟȐ 
ȒȖȘȔȈйǷȘȐȋȖȚȖȊȓȍȕȐȍ Ȑ ȘȈȏȌȈȟȈ ȒȖȘȔȖȊйǷȘȐ ȏȈȋȘțȏȒȍ șȓȍȌțȍȚ țȟȐȚȣȊȈȚȤ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȖșȖȉȍȕȕȖșȚȐ ȒȖȘȔȖȊй ǳȍȋȒȖ ȐȏȔȍȓȤȟȈȍȚșȧ șȖȓȖȔȈ Ȑ ȔȍȓȒȖȍ șȍȕȖз ȚȧȎȍȓȍȍ șȍȕȖ ȌȓȐȕȕȖșȚȍȉȍȓȤȕȣȝ ȒțȓȤȚțȘ гȒȓȍȊȍȘз ȚȐȔȖȜȍȍȊȒȈз ȓȦȞȍȘȕȈдй ǶȟȍȕȤ ȗȓȖȝȖ ȐȏȔȍȓȤȟȈȍȚșȧ ȘțȓȖȕȕȣȑ șȍȕȈȎй ǷȘȐ ȍȋȖ ȐșȗȖȓȤȏȖȊȈȕȐȐ ȊȘȍȔȧ ȗȘȐȋȖȚȖȊȓȍȕȐȧ ȒȖȘȔȈ ȏȕȈȟȐȚȍȓȤȕȖ țȊȍȓȐȟȐȊȈȍȚșȧ Ȑ ȕȍ ȊȗȐșȣȊȈȍȚșȧ Ȋ ȗȈșȗȖȘȚȕȣȍ ȌȈȕȕȣȍйЗȈȋȘțȎȈȚȤ șȓȍȌțȍȚ ȊȕȈȟȈȓȍ ȋȘțȉȣȍ ȒȖȘȔȈз  ȗȖșȓȍ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ ȐȏȔȍȓȤȟȍȕȐȧ ȌȖȉȈȊȓȧȚȤ șȐȓȖșз șȍȕȈȎз ȒȖȕȞȍȕȚȘȐȘȖȊȈȕȕȣȍ ȒȖȘȔȈз ȒȖȘȕȍȗȓȖȌȣ șȖȋȓȈșȕȖ ȘȈȞȐȖȕȈйǪ șȓțȟȈȍ ȗȓȖȝȖȋȖ ȐȏȔȍȓȤȟȍȕȐȧ ȌȓȐȕȕȖșȚȍȉȍȓȤȕȖȋȖ șȍȕȈз ȏȈȋȘțȏȒț  ȍȋȖ ȗȘȖȐȏȊȖȌȐȚȤ ȟȍȘȍȌțȧ ș șȐȓȖșȖȔ ȐȓȐ șȍȕȈȎȖȔз ȗȘȐ ȥȚȖȔ șȓȍȌțȍȚ ȖȉȘȈȚȐȚȤ ȊȕȐȔȈȕȐȍ ȕȈ ȏȈȚȖȟȒț ȕȖȎȍȑй ǷȘȐ ȕȍȖȉȝȖȌȐȔȖșȚȐ ȏȈȚȖȟȐȚȤ șȖȋȓȈșȕȖ ȐȕșȚȘțȒȞȐȐйǬȓȧ ȈȋȘȍȋȈȚȈ țȒȖȔȗȓȍȒȚȖȊȈȕȕȖȋȖ ȘȈȏȌȈȚȖȟȕȖȑ ȒȖȘȖȉȒȖȑ ȗȖȘȧȌȖȒ ȘȈȉȖȚȣ șȓȍȌțȦȡȍȑз ȗȍȘȍȌ 
ȏȈȋȘțȏȒȖȑ ȋȘțȉȣȝ ȒȖȘȔȖȊ țșȚȈȕȖȊȐȚȤ ȘȣȟȈȋ ȗȍȘȍȒȓȦȟȍȕȐȧ ȘȈȏȌȈȚȖȟȕȖȑ ȒȖȘȖȉȒȐ Ȋ ȗȖȓȖȎȍȕȐȐ «II ȗȍȘȍȌȈȟȐ»й ǪȒȓȦȟȐȚȤ ǪǶǴ ȚȘȈȒȚȖȘȈй ЗȈȋȘțȏȐȚȤ ȋȘțȉȣȍ ȒȖȘȔȈй ǭșȓȐ ȔȈȚȍȘȐȈȓ ȗȖșȚȈȊȓȧȍȚșȧ Ȋ ȊȐȌȍ ȘțȓȖȕȖȊз ȚȦȒȖȊз ȚȖ ȏȈȋȘțȎȈȚȤ ȍȋȖ șȓȍȌțȍȚ Ȋ ȟȈșȚȐȟȕȖ ȘȈȏȌȍȓȈȕȕȖȔ ȊȐȌȍз ȗȘȐ ȥȚȖȔ ȕȍ ȌȖȗțșȒȈȍȚșȧ ȗȖȗȈ ȌȈȕȐȍ țȊȧȏȖȟȕȖȋȖ ȠȗȈȋȈȚȈ Ȋ ȉțȕȒȍȘ ȔȈȠȐȕȣй ǷȖȓȕȣȑ ȖȉȢȍȔ ȏȈȋȘțȏȒȐ ȕȍ ȉȖȓȍȍ плл ȒȐȓȖȋȘȈȔȔȖȊй ǷȖșȓȍ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ ȐȏȔȍȓȤȟȍȕȐȧ гр…м ȔȐȕțȚд ȖȚȒȓȦȟȐȚȤ ǪǶǴ ȚȘȈȒȚȖȘȈз țșȚȈȕȖȊȐȚȤ ȘțȒȖȧȚȒț ȘȈȏȌȈȚȖȟȕȖȑ ȒȖȘȖȉȒȐ Ȋ ȗȖȓȖȎȍȕȐȐ «I ȗȍȘȍȌȈȟȈ»з ȊȒȓȦȟȐȚȤ ǪǶǴ ȚȘȈȒȚȖȘȈз ȗȘȖȐȏȊȍșȚȐ ȏȈȋȘțȏȒț șȐȓȖșȈз șȍȕȈȎȈз ȒȖȕȞȍȕȚȘȐȘȖȊȈȕȕȣȝ ȒȖȘȔȖȊз ȒȖȘȕȍȗȓȖȌȖȊ Ȑ ȌȘțȋȐȝ ȒȖȔȗȖȕȍȕȚȖȊ șȖȋȓȈșȕȖ ȘȈȞȐȖȕȈйǪȘȍȔ ȧ șȔȍȠȐȊȈȕȐȧ Ȑ ȖȒȖȕȟȈȚȍȓȤȕȖȋȖ ȐȏȔȍȓȤȟȍȕȐȧ ȒȖȘȔȖȊȣȝ ȒȖȔȗȖȕȍȕȚȖȊ șȖșȚȈȊȓȧȍȚ мл… мр ȔȐȕțȚй ǷȘȐ ȐȏȔȍȓȤȟȍȕȐȐ șțȝȖȋȖ  ȘȣȝȓȖȋȖ ȔȈȚȍȘȐȈȓȈ ȕȍȖȉȝȖȌȐȔȖ ȗȖȓȤȏȖȊȈȚȤșȧ șȍȒȚȖȘȈȔ Ȑ – 

ȗȘȖȚȐȊȖȘȍȏȈȔȐй ǷȖȓȖȎȍȕȐȍ șȍȒȚȖȘȖȊ – ȗȘȖȚȐȊȖȘȍȏȖȊ ȖȗȘȍȌȍȓȐȚȤ ȐșȝȖȌȧ Ȑȏ șȊȖȑșȚȊ ȐȏȔȍȓȤȟȍȕȕȖȋȖ ȔȈȚȍȘȐȈȓȈй Ǭȓȧ ȓțȟȠȍȋȖ șȔȍȠȐȊȈȕȐȧ ȒȖȔȗȖȕȍȕȚȖȊ șȍȒȚȖȘȈ – ȗȘȖȚȐȊȖȘȍȏȣ ȌȖȓȎȕȖ ȉȣȚȤ ȗȖȓȕȖșȚȤȦ ȊȣȌȊȐȕțȚȣй Ǭȓȧ ȥȒȖȕȖȔ ȐȒȐ ȘȈȉȖȟȍȋȖ ȊȘȍȔȍȕȐ șȔȍȠȐȊȈȕȐȍ ȒȖȔȗȖȕȍȕȚȖȊ ȗȘȍȌȗȖȟȚȐȚȍȓȤȕȖ ȗȘȖȐȏȊȖȌȐȚȤ ȊȖ ȊȘȍȔȧ ȗȍȘȍȍȏȌȈ ȈȋȘȍȋȈȚȈ Ȓ ȔȍșȚț ȒȖȘȔȓȍȕȐȧйǷȘȐ ȗȖȌȝȖȌȍ ȈȋȘȍȋȈȚȈ Ȓ ȕȈȟȈȓț ȒȖȘȔțȠȍȒ ȖȗȍȘȈȚȖȘ гȚȘȈȒȚȖȘȐșȚд ȖȚȒȘȣȊȈȍȚ ȊȣȋȘțȏȕțȦ ȏȈșȓȖȕȒț Ȑ ȕȈȟȐȕȈȍȚ ȌȊȐȎȍȕȐȍ ȊȌȖȓȤ ȒȖȘȔțȠȍȒй ǲȖȓȐȟȍșȚȊȖ ȘȈȏȌȈȊȈȍȔȖȋȖ ȒȖȘȔȈ ȘȍȋțȓȐȘȖȊȈȚȤ șȚȍȗȍȕȤȦ ȖȚȒȘȣȚȐȧ ȏȈșȓȖȕȒȐ Ȑ șȒȖȘȖșȚȤȦ ȌȊȐȎȍȕȐȧ ȚȘȈȒȚȖȘȈй Ǭȓȧ ȊȐȏțȈȓȤȕȖȋȖ ȒȖȕȚȘȖȓȧ ȏȈ ȗȖȓȖȎȍȕȐȍȔ ȏȈșȓȖȕȒȐ ȐȔȍȍȚșȧ ȓȐȕȍȑȒȈ ș țȒȈȏȈȚȍȓȍȔйǹȓȍȌțȍȚ ȗȖȔȕȐȚȤ з ȟȚȖ ȘȈȊȕȖȔȍȘȕȖșȚȤ ȘȈȏȌȈȟȐ ȒȖȘȔȖȊ ȗȖȊȣȠȈȍȚșȧ ȗȘȐ țȊȍȓȐȟȍȕȐȐ Ȋ ȒȖȘȔȖșȔȍșȐ șȣȗțȟȐȝ ȒȖȔȗȖȕȍȕȚȖȊйǷȖșȓȍ ȖȒȖȕȟȈȕȐȧ ȘȈȉȖȚȣ ȚȡȈȚȍȓȤȕȖ ȖȟȐșȚȐȚȍ ȈȋȘȍȋȈȚ ȖȚ ȖșȚȈȚȒȖȊ ȒȖȘȔȈй ǹȐȓȖșз 
ȗȖȗȈȊȠȐȑ ȊȕțȚȘȤ ȊȣȋȘțȏȕȖȋȖз ȕȈȓȐȗȈȍȚ Ȓ ȘȖȓȐȒȈȔз ȟȚȖ țȊȍȓȐȟȐȊȈȍȚ ȕȈȚȧȎȍȕȐȍ ȓȍȕȚȣ Ȑ ȖȕȈ ȐȕȚȍȕșȐȊȕȖ ȐȏȕȈȠȐȊȈȍȚșȧй ǿȍȘȍȏ ȖȟȐșȚȕȣȍ ȖȒȕȈ ȕȈȗȘȈȊȓȧȦȡȐȝ ȊȣȋȘțȏȕȖȋȖ ȚȘȈȕșȗȖȘȚȍȘȈ ȚȡȈȚȍȓȤȕȖ ȖȟȐșȚȐȚȍ ȘȖȓȐȒȐ Ȑ ȊȕțȚȘȍȕȕȦȦ ȗȖȊȍȘȝȕȖșȚȤ ȓȍȕȚȣ ȊȣȋȘțȏȕȖȋȖ ȚȘȈȕșȗȖȘȚȍȘȈ ȖȚ ȗȖȗȈȊȠȍȋȖ ȒȖȘȔȈй ǷȘȖȊȍȘȤȚȍ șȖșȚȖȧȕȐȍ ȓȍȕȚȣ Ȑ ȗȘȐȊȖȌȕȣȝ ȘȍȔȕȍȑйǷȘȐ  ȔȐȕțșȖȊȣȝ ȚȍȔȗȍȘȈȚțȘȈȝ ȊȖȏȘȈșȚȈȍȚ ȊȍȘȖȧȚȕȖșȚȤ ȗȖȓȖȔȒȐ ȌȍȚȈȓȍȑз ȊȓȐȧȦȡȐȝ ȕȈ ȉȍȏȖȗȈșȕȖșȚȤ ȌȊȐȎȍȕȐȧ гȖȉȖȌȤȧ Ȑ ȠȗȐȓȤȒȐ ȒȖȓȍș Ȑ ȚйȌйдз ȓȍȕ ȚȈ Ȑ ȗȘȐȊȖȌȕȣȍ ȘȍȔȕȐ ȊȣȋȘțȏȕȖȋȖ ȚȘȈȕșȗȖȘȚȍȘȈ șȚȈȕȖȊȧȚșȧ ȕȍȥȓȈșȚȐȟȕȣȔȐ Ȑ ȝȘțȗȒȐȔȐз ȟȚȖ șȕȐȎȈȍȚ ȍȋȖ ȘȈȉȖȚȖșȗȖșȖȉȕȖșȚȤ Ȑ ȌȖȓȋȖȊȍȟȕȖșȚȤйǿȚȖȉȣ ȗȘȍȌȖȚȊȘȈȚȐȚȤ ȗȖȓȖȔȒȐз ȈȋȘȍȋȈȚ Ȋ ȗȍȘȐȖȌ ȏȐȔȕȍȑ ȥȒșȗȓțȈȚȈȞȐȐ șȓȍȌțȍȚ ȝȘȈȕȐȚȤ Ȋ Țȍȗȓȣȝ ȗȖȔȍȡȍȕȐȧȝз Ȉ ȚȍȔȗȍȘȈȚțȘȈ ȒȖȘȔȈ ȌȖȓȎȕȈ ȉȣȚȤ ȗȖȓȖȎȐȚȍȓȤȕȖȑйǵȍȓȤ ȏȧ ȖșȚȈȊȓȧȚȤ ȈȋȘȍȋȈȚ ș ȏȈȋȘțȎȍȕȕȣȔ ȒȖȘȔȖȊȖȑ șȔȍșȤȦ ȕȈ ȖȚȒȘȣȚȖȔ ȊȖȏȌțȝȍз ȚȈȒ ȒȈȒ 
ȒȖȘȔ ȔȖȎȍȚ ȗȘȐȔȍȘȏȕțȚȤ Ȓ ȔȍȝȈȕȐȏȔț Ȑ ȊȣȊȍșȚȐ ȒȖȘȔȖȘȈȏȌȈȚȟȐȒ Ȑȏ șȚȘȖȧ ȊȖ ȊȘȍȔȧ ȗțșȒȈй ǬȓȐȚȍȓȤ ȕȈȧ Ȏȍ ȖșȚȈȕȖȊȒȈ ȏȈȋȘțȎȍȕȕȖȋȖ ȈȋȘȍȋȈȚȈ Ȋ ȎȐȊȖȚȕȖȊȖȌȟȍșȒȖȔ ȗȖȔȍȡȍȕȐȐ ȊȣȏȣȊȈȍȚ ȐȕȚȍȕșȐȊȕțȦ ȒȖȘȘȖȏȐȦ ȔȍȚȈȓȓȐȟȍșȒȐȝ ȌȍȚȈȓȍȑйǸȈȉȖȟȐȔ ȖȘȋȈȕȖȔ ȈȋȘȍȋȈȚȈ ȧȊȓȧȍȚșȧ ȊȍȘȚȐȒȈȓȤȕȣȑ ȠȕȍȒз ȘȈșȗȖȓȖȎȍȕȕȣȑ ȊȕțȚȘȐ ȉțȕȒȍȘȈйШȕȍȒ ȗȘȐȊȖȌȐȚșȧ Ȋ ȌȍȑșȚȊȐȍ ȖȚ ǪǶǴ ȚȘȈȒȚȖȘȈ ȟȍȘȍȏ ȗȘȖȔȍȎțȚȖȟȕțȦ ȖȗȖȘț ȚȘȈȕșȗȖȘȚȍȘȈз ȘȍȌțȒȚȖȘ ȗȖșȘȍȌșȚȊȖȔ ȒȈȘȌȈȕȕȣȝ ȊȈȓȖȊх ȖșȕȖȊȕȖȋȖ  Ȑ ȗȘȖȔȍȎțȚȖȟȕȖȋȖй ǫȐȌȘȈȊȓȐȟȍșȒȈȧ șȐșȚȍȔȈ ȈȋȘȍȋȈȚȈ ȖȉȍșȗȍȟȐȊȈȍȚ țȗȘȈȊȓȍȕȐȍ ȊȣȋȘțȏȕȖȑ ȏȈșȓȖȕȒȖȑ Ȑ ȗȘȐȊȖȌȖȔ  ȊȒȓȦȟȍȕȐȧ ȚȘȈȕșȗȖȘȚȍȘȈй ǪȍșȖȊȈȧ ȐȏȔȍȘȐȚȍȓȤȕȈȧ șȐșȚȍȔȈ ȗȖȏȊȖȓȧȍȚ ȖȉȍșȗȍȟȐȚȤ ȌȖȏȐȘȖȊȈȕȐȍ ȒȖȘȔȖȊȣȝ ȒȖȔȗȖȕȍȕȚȖȊ  șȖȋȓȈșȕȖ ȘȈȞȐȖȕȈй ǸȈȉȖȟȈȧ Ȑ șȚȖȧȕȖȟȕȈȧ ȚȖȘȔȖȏȕȣȍ  șȐșȚȍȔȣ ȖȉȍșȗȍȟȐȊȈȦȚ ȉȍȏȖȗȈșȕȣȍ țșȓȖȊȐȧ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȈȋȘȍȋȈȚȈй  
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Ɋɢɫɭɧɨɤ 1.2 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɪɦɨɰɟɯɚ ɩɨ ɩɪɢɝɨɬɨɜɥɟɧɢɸ ɫɦɟɫɟɣ ɜ ɞɜɟ ɫɬɚɞɢɢ ɞɥɹ ɄɊɋ 



 

 

1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɛɢɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɡɞɚɱɚ ɤɨɪɦɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɜ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ, ɤɨɬɨɪɚɹ ɤ ɬɨɦɭ ɠɟ ɡɚɧɢɦɚɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ 

ɪɚɛɨɬɧɢɤɢ ɮɟɪɦ ɢɫɩɨɥɶɡɭɸɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ – ɦɚɲɢɧɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɫɦɟɲɢɜɚɧɢɟ ɢ ɞɨɡɢɪɨɜɚɧɢɟ ɤɨɪɦɨɜ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɯɨɡɹɣɫɬɜɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ 

ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢɥɢ ɫɚɦɨɯɨɞɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. 

ɗɬɢ ɦɚɲɢɧɵ ɩɨɡɜɨɥɹɸɬ ɫɷɤɨɧɨɦɢɬɶ ɦɚɫɫɭ ɜɪɟɦɟɧɢ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɠɢɜɨɬɧɵɯ 

ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɡɚɞɚɧɧɵɯ ɩɪɨɩɨɪɰɢɹɯ. ɋɟɝɨɞɧɹ 

ɦɵ ɪɚɫɫɤɚɠɟɦ ɨ ɬɨɦ, ɤɚɤɢɟ ɜɢɞɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɬ, ɱɟɦ ɨɬɥɢɱɚɸɬɫɹ 

ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɩɨɞɟɥɢɦɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɯ ɜɵɛɨɪɚ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɉɟɪɜɵɦ ɧɚ ɱɬɨ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɹɜɥɹɟɬɫɹ ɧɚɡɧɚɱɟɧɢɟ ɬɟɯɧɢɤɢ. 

ɉɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ: 

 Ⱦɥɹ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ; 

 ɞɥɹ ɫɜɢɧɨɜɨɞɱɟɫɤɢɯ ɯɨɡɹɣɫɬɜ; 

 ɞɥɹ ɩɬɢɰɵ; 

 ɞɥɹ ɡɜɟɪɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɥɢɱɚɸɬ ɦɨɛɢɥɶɧɵɟ ɢ ɫɬɚɰɢɨɧɚɪɧɵɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. ɉɨɫɥɟɞɧɢɟ ɦɨɝɭɬ ɛɵɬɶ ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ 

ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ. Ɇɨɛɢɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɞɟɥɹɬɫɹ ɧɚ ɤɨɨɪɞɢɧɚɬɧɵɟ, 

ɩɪɢɰɟɩɧɵɟ ɢ ɫɚɦɨɯɨɞɧɵɟ. 

ɋɬɚɰɢɨɧɚɪɧɵɟ ɦɚɲɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɫɨɞɟɪɠɚɬɫɹ 

ɠɢɜɨɬɧɵɟ ɢɥɢ ɩɬɢɰɵ ɢ ɧɟ ɩɨɞɥɟɠɚɬ ɩɟɪɟɦɟɳɟɧɢɸ ɛɟɡ ɨɫɨɛɨɣ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ʉɨɪɦɚ ɞɨɫɬɚɜɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɥɢɛɨ ɤɨɪɦɨɩɪɨɜɨɞɚɦɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɦɨɛɢɥɶɧɵɯ ɫɢɫɬɟɦ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɧɟ ɬɨɥɶɤɨ 

ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ, ɧɨ ɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɚɦ ɤɨɪɦɥɟɧɢɹ. 

ɉɪɢɰɟɩɧɵɟ ɚɝɪɟɝɚɬɵ ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɨɣ ɬɟɯɧɢɤɢ. 



 

 

Ɉɛɵɱɧɨ ɩɪɢɰɟɩ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɤɪɟɩɢɬɫɹ ɤ ɬɪɚɤɬɨɪɭ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ 

ɮɭɧɤɰɢɸ ɬɹɝɚɱɚ. ɋɚɦɨɯɨɞɧɵɟ ɦɚɲɢɧɵ, ɤɚɤ ɩɨɧɹɬɧɨ ɢɡ ɧɚɡɜɚɧɢɹ, ɨɫɧɚɳɚɸɬɫɹ 

ɩɪɢɜɨɞɨɦ ɢ ɫɩɨɫɨɛɧɵ ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɩɨɫɨɛɭ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ (ɨɞɧɨɫɬɨɪɨɧɧɢɟ ɢ ɞɜɭɯɫɬɨɪɨɧɧɢɟ) ɢ ɝɪɭɡɨɩɨɞɴɺɦɧɨɫɬɢ. ɉɨ 

ɩɨɫɥɟɞɧɟɦɭ ɩɚɪɚɦɟɬɪɭ ɪɚɡɥɢɱɚɸɬ ɞɜɭɯɨɫɧɵɟ ɢ ɨɞɧɨɨɫɧɵɟ ɦɚɲɢɧɵ. 

ȼ ɨɫɧɨɜɧɨɦ ɭɫɬɪɨɣɫɬɜɨ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɚɧɚɥɨɝɢɱɟɧ ɢ 

ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɭɯɥɨɜ: 

 Ȼɭɧɤɟɪ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɺɦɤɨɫɬɶ, ɜ ɤɨɬɨɪɭɸ ɡɚɝɪɭɠɚɸɬɫɹ 

ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɚ. ȼ ɧɚɞɺɠɧɵɯ ɦɚɲɢɧɚɯ ɨɧ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɰɟɥɶɧɵɯ 

ɥɢɫɬɨɜ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 8–12 ɦɦ. 

 ɒɚɫɫɢ – ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ. Ɇɨɠɟɬ ɛɵɬɶ 

ɞɜɭɯɨɫɧɵɦ ɢɥɢ ɨɞɧɨɨɫɧɵɦ. 

 ɒɧɟɤ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɪɭɩɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɨɜ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɦɢɤɫɟɪɚ. ɋɬɟɩɟɧɶ 

ɢɡɦɟɥɶɱɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɜɢɬɤɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɧɨɠɟɣ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɧɟɤɨɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɜɵɛɨɪɚ 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɛɨɪɚ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ: 

 Ёɦɤɨɫɬɶ ɛɭɧɤɟɪɚ. Ɉɬ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚɜɢɫɢɬ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɚ, 

ɤɨɬɨɪɨɟ ɪɚɡɞɚɬɱɢɤ ɫɩɨɫɨɛɟɧ ɜɵɞɚɬɶ ɡɚ ɨɞɧɭ ɡɚɝɪɭɡɤɭ. 

 ɋɢɫɬɟɦɚ ɫɚɦɨɡɚɝɪɭɡɤɢ. ɇɚɥɢɱɢɟ ɬɚɤɨɣ ɨɩɰɢɢ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɥɨɱɧɭɸ ɜɵɟɦɤɭ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɬɟɱɟɧɢɟ 

ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɪɦɚɯ. 

 Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ. Ɉɞɧɚ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɜɵ ɩɥɚɧɢɪɭɟɬɟ ɩɪɢɨɛɪɟɫɬɢ ɩɪɢɰɟɩɧɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ. ȿɫɥɢ 

ɨɲɢɛɢɬɶɫɹ ɫ ɜɵɛɨɪɨɦ, ɜɩɨɫɥɟɞɫɬɜɢɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨɛɥɟɦɵ ɫ ɞɨɫɬɭɩɨɦ 



 

 

ɜ ɨɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ (ɦɚɲɢɧɚ ɩɨɩɪɨɫɬɭ ɧɟ ɫɦɨɠɟɬ ɩɪɨɟɯɚɬɶ) ɢ ɭɱɚɫɬɤɢ 

ɮɟɪɦɵ. 

 Ʉɨɥɢɱɟɫɬɜɨ ɲɧɟɤɨɜ. Ɉɬ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚɜɢɫɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɦɚɲɢɧɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɨɩɟɪɚɰɢɣ, ɤɚɤ ɢɡɦɟɥɶɱɟɧɢɟ, ɫɦɟɲɢɜɚɧɢɟ ɢ 

ɩɨɞɚɱɚ ɤɨɪɦɨɜ. 

 Ɂɚɩɪɚɲɢɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɨɬ ɬɪɚɤɬɨɪɧɨɝɨ ɜɚɥɚ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ 

ɞɨɥɠɟɧ ɜ ɬɨɱɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɹɦ ɢɦɟɸɳɟɝɨɫɹ ɜ ɧɚɥɢɱɢɢ 

ɬɪɚɤɬɨɪɚ ɢɥɢ ɫɟɥɶɯɨɡɦɚɲɢɧɵ, ɤɨɬɨɪɭɸ ɜɵ ɩɥɚɧɢɪɭɟɬɟ ɩɪɢɨɛɪɟɫɬɢ. 

 Ɇɚɝɧɢɬɧɵɣ ɭɥɚɜɥɢɜɚɬɟɥɶ. ȿɳɺ ɨɞɧɚ ɩɨɥɟɡɧɚɹ ɨɩɰɢɹ, ɩɪɢɡɜɚɧɧɚɹ 

ɢɫɤɥɸɱɢɬɶ ɩɨɩɚɞɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɜ ɤɨɪɦɨɜɭɸ ɫɦɟɫɶ. 

 ɋɢɫɬɟɦɚ ɜɡɜɟɲɢɜɚɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɨɫɧɚɳɚɸɬɫɹ ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɜɡɜɟɲɢɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɦɢ 

ɞɨɛɢɬɶɫɹ ɢɞɟɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɢɧɝɪɟɞɢɟɧɬɨɜ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ. 

ɂ ɬɚɤɠɟ ɩɪɢ ɜɵɛɨɪɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɨɣ ɮɚɤɬɨɪ, ɤɚɤ ɤɚɱɟɫɬɜɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɟɫɥɢ ɪɟɱɶ ɢɞɺɬ ɨ 

ɩɨɤɭɩɤɟ ɩɨɞɟɪɠɚɧɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɇɚɫɬɨɹɬɟɥɶɧɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɩɟɪɟɞ 

ɩɨɤɭɩɤɨɣ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɪɟɞɭɤɬɨɪɚ, ɲɥɚɧɝɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ 

ɰɟɩɟɣ. 

ȼ ɪɚɰɢɨɧɟ  ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ  ɫɤɨɬɚ ɫɢɥɨɫɨɜɚɧɧɵɟ ɤɨɪɦɚ ɜ ɡɢɦɧɢɣ  

ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɸɬ 40-50%. Ⱦɥɹ ɜɵɟɦɤɢ ɫɢɥɨɫɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɢɡ ɧɚɡɟɦɧɵɯ 

ɬɪɚɧɲɟɣ, ɩɨɝɪɭɡɤɢ ɢɯ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ 

ɦɟɯɚɧɢɡɦɵ: ɩɨɝɪɭɡɱɢɤ ɫɬɟɛɟɥɶɱɚɬɵɯ ɤɨɪɦɨɜ  ɉɋɄ-5Ⱥ, ɩɨɝɪɭɡɱɢɤ  ɫɢɥɨɫɚ ɢ 

ɫɟɧɚɠɚ ɉɋɋ-5,5, ɮɭɪɚɠɢɪ ɧɚɜɟɫɧɨɣ Фɇ - 1,2, ɝɪɟɣɮɟɪɧɵɟ ɩɨɝɪɭɡɱɢɤɢ ɉɗɎ-

1,0 Ⱥ, ɉȽ - 0,2 Ⱥ. 

Ɇɚɲɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ: ɪɚɦɵ 1 ɫɬɪɟɥɵ ɫ 

ɮɪɟɡɛɚɪɚɛɚɧɚɦɢ 2, ɩɪɢɜɨɞɚ ɮɪɟɡɛɚɪɚɛɚɧɨɜ, ɤɨɪɨɛɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 3, 

ɬɪɭɛɵ ɜɵɝɪɭɡɧɨɣ 4, ɝɢɞɪɨɫɢɫɬɟɦɵ, ɩɟɪɟɞɚɱɢ ɲɚɪɧɢɪɧɨɣ, ɲɧɟɤɚ, ɜɟɧɬɢɥɹɬɨɪɚ 

ɲɜɵɪɹɥɤɢ 5 ɢ ɛɭɥɶɞɨɡɟɪɚ 6 (ɪɢɫɭɧɨɤ 1.3). 

 



 

 

 

Ɋɢɫɭɧɨɤ 1.3 – ɉɨɝɪɭɡɱɢɤ ɫɬɟɛɟɥɶɧɵɯ ɤɨɪɦɨɜ ɉɋɄ – 5 

Ɍɪɚɤɬɨɪ ɫ ɧɚɜɟɲɟɧɧɵɦ ɩɨɝɪɭɡɱɢɤɨɜ  ɡɚɞɧɢɦ ɯɨɞɨɦ ɩɨɞɚɸɬ ɤ ɛɭɪɬɭ 

ɫɢɥɨɫɚ ɢ, ɧɟ ɞɨɟɡɠɚɹ 3 ɦ, ɨɫɬɚɧɚɜɥɢɜɚɸɬ ɟɝɨ ɢ ɨɩɭɫɤɚɸɬ ɩɨɝɪɭɡɱɢɤ ɧɚ ɡɟɦɥɸ 

ɞɥɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ɂɚɬɟɦ ɩɨɞɧɢɦɚɸɬ  ɫɬɪɟɥɭ ɧɚ ɜɵɫɨɬɭ ɫɢɥɨɫɧɨɝɨ 

ɛɭɪɬɚ, ɩɪɢɛɥɢɠɚɹ ɤ ɧɟɦɭ ɩɨɝɪɭɡɱɢɤ. ɉɨɫɬɚɜɢɜ  ɩɨɝɪɭɡɱɢɤ ɧɚ ɞɧɨ ɬɪɚɧɲɟɢ, 

ɜɤɥɸɱɚɸɬ  BɈM ɬɪɚɤɬɨɪɚ ɢ ɩɟɪɟɜɨɞɹɬ ɪɵɱɚɝ ɝɢɞɪɨɭɩɪɚɜɥɟɧɢɹ ɜ 

"ɩɥɚɜɚɸɳɟɟ" ɩɨɥɨɠɟɧɢɟ. ɉɪɢ ɪɚɛɨɬɟ ɩɨɝɪɭɡɱɢɤɚ ɫɬɪɟɥɚ ɫ ɜɪɚɳɚɸɳɢɦɫɹ 

ɮɪɟɡɛɚɪɚɛɚɧɚɦɢ ɩɨɞ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ ɨɩɭɫɤɚɟɬɫɹ ɧɚ ɛɭɪɬ, ɨɬɪɟɡɚɟɬ ɦɚɫɫɭ 

ɧɨɠɚɦɢ ɢ ɩɨɞɚɟɬ ɜ ɩɪɢɟɦɧɵɣ ɤɨɜɲ ɤ ɲɧɟɤɭ ɫ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɧɚɜɢɜɤɚɦɢ. 

ɒɧɟɤ ɡɚɛɪɚɫɵɜɚɟɬ ɦɚɫɫɭ ɜ ɩɪɢɟɦɧɨɟ ɨɤɧɨ ɜɟɧɬɢɥɹɬɨɪɚ ɒȼЫɊəɅɄɂ, ɥɨɩɚɫɬɢ 

ɤɨɬɨɪɨɣ ɩɨ ɜɵɝɪɭɡɧɨɣ ɬɪɭɛɟ ɧɚɩɪɚɜɥɹɸɬ ɢɡɦɟɥɶɱɟɧɧɭɸ ɦɚɫɫɭ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɢɥɨɫɚ ɢɥɢ ɫɟɧɚɠɚ ɢ ɝɥɭɛɢɧɵ ɮɪɟɡɟɪɨɜɚɧɢɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɤɨɪɨɫɬɶ ɨɩɭɫɤɚɧɢɹ ɫɬɪɟɥɵ. ɇɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ   

ɮɪɟɡɟɪɨɜɚɧɢɹ ɩɪɢ ɩɨɝɪɭɡɤɟ ɤɭɤɭɪɭɡɧɨɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɨɝɨ 

ɫɢɥɨɫɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 200 ɦɦ. Ƚɥɭɛɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ ɬɪɚɜɹɧɨɝɨ 

ɫɢɥɨɫɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɦɟɧɶɲɟɧɚ ɞɨ 60...80 ɦɦ ( ɫɟɧɚɠɚ - ɞɨ 40...50 ɦɦ) ɨɬ 

ɨɩɬɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɮɪɟɡɟɪɨɜɚɧɢɹ - 100...150 ɦɦ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 

ɩɨɝɪɭɡɤɢ ɨɛɪɭɲɟɧɧɭɸ ɦɚɫɫɭ ɨɬ ɧɚɤɥɨɧɧɵɯ ɫɬɟɧ ɬɪɚɧɲɟɣ ɩɨɞɚɸɬ 

ɛɭɥɶɞɨɡɟɪɨɦ ɜ ɡɨɧɭ ɩɨɝɪɭɡɤɢ ɞɥɹ ɩɨɞɛɨɪɚ. 

 



 

 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɦɟɫɢɬɟɥɶ ɪɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ ɂɋɊɄ-6ȼ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ: ɬɹɝɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɛɭɧɤɟɪɚ, ɲɧɟɤɨɜɨɝɨ 

ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ), ɜɟɫɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɫɬɨɥɚ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ, ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ, ɩɪɨɬɢɜɨɧɨɠɚ, ɭɡɥɚ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɬɨɪɦɨɡɧɨɣ ɨɫɢ ɫ 

ɤɨɥɟɫɚɦɢ, ɥɟɫɬɧɢɰɵ. 

  

 
1- ɬɹɝɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 -  ɛɭɧɤɟɪ; 3 -  ɞɢɫɩɥɟɣ ɜɟɫɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 
4 -  ɫɬɨɥ ɪɚɡɞɚɱɢ; 5 - ɤɚɪɞɚɧɧɵɣ ɜɚɥ; 6 - ɩɪɨɬɢɜɨɧɨɠ; 7 - ɭɡɟɥ ɝɢɞɪɨɫɢɫɬɟɦɵ;  
8  - ɬɨɪɦɨɡɧɚɹ ɨɫɶ ɫ ɤɨɥɟɫɚɦɢ, 9 - ɥɟɫɬɧɢɰɚ 

Ɋɢɫɭɧɨɤ 1.4 - Ɉɛɳɢɣ ɜɢɞ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɋɊɄ-6ȼ, (ɫɩɟɪɟɞɢ, ɫɩɪɚɜɚ).  
 

 Ȼɭɧɤɟɪ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢɦɟɟɬ ɨɜɚɥɶɧɭɸ ɮɨɪɦɭ, ɚ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɩɥɨɫɤɨɫɬɢ - ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɜɜɟɪɯ. 

ɇɚ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɪɚɦɵ ɡɚɤɪɟɩɥɟɧɚ ɥɟɫɬɧɢɰɚ ɞɥɹ ɨɫɦɨɬɪɚ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɥɨɫɬɢ ɛɭɧɤɟɪɚ, ɧɚ ɤɪɨɧɲɬɟɣɧɟ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɥɟɫɬɧɢɰɟ ɡɚɤɪɟɩɥɟɧ 

ɞɢɫɩɥɟɣ ɜɟɫɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ. ȼ ɧɢɠɧɟɣ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɩɨ ɟɝɨ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɭɫɬɚɧɨɜɥɟɧ ɫɦɟɲɢɜɚɸɳɟɟ - ɞɨɢɡɦɟɥɶɱɚɸɳɢɣ ɲɧɟɤ 

ɤɨɧɭɫɧɨɣ ɮɨɪɦɵ. Ⱦɥɹ ɞɨɢɡɦɟɥɶɱɟɧɢɹ ɦɚɫɫɵ, ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɜɢɬɤɨɜ ɲɧɟɤɨɜ 

ɭɫɬɚɧɨɜɥɟɧɵ ɧɨɠɢ ɫ ɜɨɥɧɢɫɬɨɣ ɤɪɨɦɤɨɣ ɥɟɡɜɢɹ.  



 

 

Ⱦɥɹ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɚ ɲɧɟɤ ɢɦɟɟɬ ɤɨɧɭɫɧɭɸ ɧɚɜɢɜɤɭ 

ɜɢɬɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

Ɍɚɛɥɢɰɚ 1.4 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɋɊɄ-6ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ 2,0 

ȼɦɟɫɬɢɦɨɫɬɶ ɛɭɧɤɟɪɚ,ɦ3
 6 

ɉɪɢɜɨɞ ɲɧɟɤɚ Ɉɬ ȼɈɆ  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ȼɈɆ, ɦɢɧ-1 
540 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ, ɨɛ/ɦɢɧ-1
 25 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 2400 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ  

Ⱦɥɢɧɚ 3820 

ɒɢɪɢɧɚ 2180 

ȼɵɫɨɬɚ 2520 

ɒɢɪɢɧɚ ɤɨɥɟɢ, ɦɦ 1450±50 

Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, ɦɦ 330 

ȼɵɫɨɬɚ ɪɚɡɝɪɭɡɤɢ ɩɨɩɟɪɟɱɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ (ɜɵɫɨɬɚ 

ɤɨɪɦɭɲɤɢ), ɦɦ 
750 

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ  

ɫ ɝɪɭɡɨɦ, ɧɟ ɛɨɥɟɟ 8,0 

ɛɟɡ ɝɪɭɡɚ, ɧɟ ɛɨɥɟɟ 12,0 

Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ, ɤɦ/ɱ, ɧɟ ɛɨɥɟɟ 5 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 1 ɬɪɚɤɬɨɪɢɫɬ 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ, ɧɟ ɦɟɧɟɟ 9 

ɋɛɨɤɭ ɫɥɟɜɚ ɩɨ ɯɨɞɭ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢɦɟɟɬɫɹ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ ɫ 

ɲɢɛɟɪɧɨɣ ɡɚɫɥɨɧɤɨɣ ɢ ɪɚɡɞɚɬɨɱɧɵɦ ɥɨɬɤɨɦ. ɇɨɪɦɚ ɜɵɞɚɱɢ ɤɨɪɦɨɫɦɟɫɢ 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɲɢɛɟɪɧɨɣ ɡɚɫɥɨɧɤɨɣ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ, ɨɬɤɪɵɜɚɟɦɨɣ ɫ ɩɨɦɨɳɶɸ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ.  



 

 

ɉɪɢɜɨɞ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɩɥɚɧɟɬɚɪɧɨ - ɤɨɧɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨɞ ɛɭɧɤɟɪɨɦ. 

Ɂɚɝɪɭɡɤɚ ɤɨɪɦɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɨɝɪɭɡɨɱɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɞɨɢɡɦɟɥɶɱɟɧɢɟ, ɢ 

ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɪɬɢɤɚɥɶɧɵɦ ɤɨɧɭɫɨɨɛɪɚɡɧɵɦ ɜɪɚɳɚɸɳɢɦɫɹ 

ɲɧɟɤɨɦ ɫ ɧɨɠɚɦɢ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ ɤɨɪɦɨɫɦɟɫɢ. ɂɡɦɟɥɶɱɟɧɢɟ ɢ 

ɫɦɟɲɢɜɚɧɢɟ ɤɨɪɦɨɜ ɞɥɹ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɢ ɬɨɩɥɢɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 

ɞɜɢɠɟɧɢɢ ɬɪɚɤɬɨɪɚ ɤ ɩɭɧɤɬɭ ɪɚɡɝɪɭɡɤɢ. 

ɉɨɪяɞɨɤ ɜыɩɨɥɧɟɧɢя ɨɩɟɪɚɰɢɣ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ: 

1) ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɬɪɚɤɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ 4-5 ɤɦ/ɱ); 

2) ɜɵɩɪɹɦɢɬɶ ɚɝɪɟɝɚɬ ɢ ɬɪɚɤɬɨɪ ɧɚ ɨɞɧɨɣ ɥɢɧɢɢ ɫ ɤɨɪɦɭɲɤɚɦɢ; 

3) ɨɬɤɪɵɬɶ ɡɚɫɥɨɧɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɪɦɵ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ; 

4) ɧɨɪɦɭ ɜɵɞɚɱɢ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɬɚɤɠɟ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ 

ɫɤɨɪɨɫɬɶɸ ɬɪɚɤɬɨɪɚ.  

 ɉɪɢ ɩɟɪɜɨɦ ɡɚɩɭɫɤɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɨɛɤɚɬɤɭ ɩɨɞ 

ɧɚɝɪɭɡɤɨɣ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɣ ɫɦɟɧɵ, ɡɚɝɪɭɡɢɜ ɜɧɚɱɚɥɟ 1,2....1,5 ɬ ɝɪɭɡɚ ɢ 

ɭɜɟɥɢɱɢɜɚɹ ɩɨɫɬɟɩɟɧɧɨ ɞɨ 2,1 ɬ. ɤ ɤɨɧɰɭ ɨɛɤɚɬɤɢ. 

 ɉɪɢ ɩɟɪɜɨɦ ɡɚɩɭɫɤɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɥɟɞɭɟɬ ɡɚɩɨɥɧɢɬɶ ɜɫɟ ɩɨɥɨɫɬɢ 

ɝɢɞɪɨɫɢɫɬɟɦɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 

ɩɨɨɱɟɪɟɞɧɨɟ, ɦɟɞɥɟɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɤɨɥɢɱɟɫɬɜɟ 3-5 ɪɚɡ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

ɲɢɛɟɪɚ, ɩɨɞɚɜɚɹ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɬɨ ɜ ɩɨɪɲɧɟɜɭɸ, ɬɨ ɜ ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɢ 

ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ ɩɨɪɲɧɹ ɜ ɤɪɚɣɧɢɟ ɩɨɥɨɠɟɧɢɹ. 

 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɦɟɫɢɬɟɥɶ ɪɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ ȺɄɆ-9 

Ⱥɝɪɟɝɚɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɟɦɚ, ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɜɵɞɚɱɢ ɤɨɪɦɨɫɦɟɫɟɣ ɜ ɤɨɪɦɭɲɤɢ ɢɥɢ ɧɚ ɤɨɪɦɨɜɨɣ ɫɬɨɥ 

ɧɚ ɮɟɪɦɚɯ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 

 



 

 

Ɍɚɛɥɢɰɚ 1.5 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ȺɄɆ-9 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢ ɟɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

ȼɟɥɢɱɢɧɚ 

Ɍɢɩ ɫɦɟɫɢɬɟɥɹ ɦɨɛɢɥɶɧɵɣ, ɩɨɥɭɩɪɢɰɟɩɧɨɣ 

ɉɪɢɜɨɞ 
ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ ɤɥɚɫɫɚ 14 Ч=540 ɦɢɧ-1

*; 

Ч=1000 ɦɢɧ-1
 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ, ɦɢɧ-1

 
25,59*; 25,59 / 53,22 

Ɉɛɴɟɦ ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ, ɦ3 7…11±0,5 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɫɦɟɫɢɬɟɥɹ, ɤɝ 2000…3500±100 

ȼɵɫɨɬɚ ɜɵɝɪɭɡɤɢ, ɦ 0,55…0,7 

Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, ɦ 0,25…0,4 

ȼɵɞɚɱɚ ɤɨɪɦɚ 

Ʌɟɧɬɨɱɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɱɟɪɟɡ ɨɞɧɨ ɢɥɢ 
ɞɜɚ ɛɨɤɨɜɵɯ ɨɤɧɚ ɧɚ ɨɞɧɭ ɢɥɢ ɞɜɟ 
ɫɬɨɪɨɧɵ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 

ɜɵɫɨɬɚ × ɲɢɪɢɧɚ × ɞɥɢɧɚ 

 

2500…2750±50×2300±50×4600…5100±100 

Ɇɚɫɫɚ ɚɝɪɟɝɚɬɚ, ɤɝ 3750…3900±50 

ɒɢɪɢɧɚ ɤɨɥɟɢ, ɦɦ 2000…2150±20 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ 

ɬɪɚɧɫɩɨɪɬɧɚɹ 

ɪɚɛɨɱɚɹ 

 

ɞɨ 12 

0,5…2,5 

\ 

Ⱥɝɪɟɝɚɬ ɜɵɩɭɫɤɚɟɬɫɹ 3-ɯ ɜɢɞɨɜ: 

1) ɞɥɹ ɪɚɡɞɚɱɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɝɪɭɡɧɨɣ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ. Ɋɚɡɞɚɱɚ ɤɨɪɦɚ 

ɧɚ ɩɪɚɜɭɸ ɫɬɨɪɨɧɭ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ.Ɉɛɴɟɦ ɛɭɧɤɟɪɚ 7…9 ɦ3
 (ɪɢɫɭɧɨɤ 1.5ɚ); 

2) ɋ ɞɜɭɦɹ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ. Ɋɚɡɞɚɱɚ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɢɥɢ ɞɜɟ ɫɬɨɪɨɧɵ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ. Ɉɛɴɟɦ ɛɭɧɤɟɪɚ 7…11 ɦ3
 (ɪɢɫɭɧɨɤ 1.5 ɛ); 

3) Ɋɚɡɞɚɱɚ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɢɥɢ ɞɜɟ ɫɬɨɪɨɧɵ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɧɨ ɫ 

ɡɚɞɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɫɢ ɤɨɥɟɫɧɨɝɨ ɯɨɞɚ. Ɉɛɴɟɦ ɛɭɧɤɟɪɚ 7…10 ɦ3
 

(ɪɢɫɭɧɨɤ 1.5ɜ). 

 



 

 

 

ɚ) 
 

 

ɛ) 

 

ɜ) 

1 – ɪɚɦɚ; 2 – ɨɫɶ ɫ ɤɨɥɟɫɚɦɢ; 3 – ɛɭɧɤɟɪ; 4 – ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ;  
5 – ɫɦɨɬɪɨɜɚɹ ɩɥɨɳɚɞɤɚ (ɥɟɫɬɧɢɰɚ); 6 – ɨɫɧɨɜɧɨɣ ɤɚɪɞɚɧɧɵɣ ɜɚɥ;  
7 – ɪɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ. 

Ɋɢɫɭɧɨɤ 1.5 - Ɉɛɳɢɣ ɜɢɞ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ȺɄɆ-9 



 

 

ȺɄɆ ɚɝɪɟɝɚɬɢɪɭɟɬɫɹ ɬɪɚɤɬɨɪɚɦɢ ɫ ɬɹɝɨɜɵɦ ɤɥɚɫɫɨɦ 14ɤɇ ( ɆɌɁ-80; ɆɌɁ 

- 82) ɱɟɪɟɡ ɩɨɞɰɟɩɧɭɸ ɫɤɨɛɭ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤɪɸɤ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ȺɄɆ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɨɞɧɨɨɫɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɚ, ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧ ɬɨɪɦɨɡɚɦɢ ɢ ɫɢɝɧɚɥɶɧɵɦ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ ɚɝɪɟɝɚɬɚ ɹɜɥɹɸɬɫɹ: ɪɚɦɚ, ɨɫɶ ɫ 

ɤɨɥɟɫɚɦɢ, ɛɭɧɤɟɪ, ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɫɦɨɬɪɨɜɚɹ ɩɥɨɳɚɞɤɚ. 

Ɋɚɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ ɩɪɨɮɢɥɟɣ ɢ 

ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɫɟɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ. ȼ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɞɵɲɥɚ ɧɚɯɨɞɢɬɫɹ ɨɩɨɪɧɚɹ ɫɬɨɣɤɚ. ɋɬɪɚɯɨɜɨɱɧɵɟ ɰɟɩɢ ɢ 

ɫɟɪɶɝɚ. ɇɚ ɛɨɤɨɜɵɯ ɥɨɧɠɟɪɨɧɚɯ ɨɫɧɨɜɧɨɣ ɪɚɦɵ ɫɧɢɡɭ ɩɪɢɜɚɪɟɧɵ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɲɬɢɮɬɵ ɞɥɹ ɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɢ ɫ ɤɨɥɟɫɚɦɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ ɫ ɡɚɞɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ, ɞɥɹ ɯɨɪɨɲɟɣ 

ɭɩɪɚɜɥɹɟɦɨɫɬɢ, ɬɪɚɤɬɨɪ ɞɨɥɠɟɧ ɨɛɨɪɭɞɨɜɚɧ ɩɟɪɟɞɧɢɦ ɩɪɨɬɢɜɨɜɟɫɨɦ ɨɛɳɟɣ 

ɦɚɫɫɨɣ ɧɟ ɦɟɧɟɟ 350 ɤɝ. 

ɒɧɟɤ ɫ ɧɨɠɚɦɢ ɧɚ ɜɢɬɤɚɯ (ɪɢɫɭɧɨɤ 1.6), ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ 

ɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɜɵɩɨɥɧɟɧ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɞɢɚɦɟɬɪɚ 

ɜɢɬɤɨɜ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɨ ɧɚɢɦɟɧɶɲɟɝɨ ɜ ɜɟɪɯɧɟɣ. ɒɧɟɤ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɞɲɢɩɧɢɤɨɜɭɸ ɨɩɨɪɭ, ɧɟɩɨɞɜɢɠɧɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɧɚ ɞɧɟ 

ɛɭɧɤɟɪɚ. Ʉɪɟɩɥɟɧɢɟ ɲɧɟɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 6 ɛɨɥɬɨɜ Ɇ24ɯ2. 

Ⱦɨɫɬɭɩ ɤ ɛɨɥɬɚɦ ɱɟɪɟɡ ɤɨɥɩɚɤ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɲɧɟɤɚ. ɇɨɠɢ ɡɚɤɪɟɩɥɟɧɵ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɜɢɬɤɨɜ ɛɨɥɬɚɦɢ 3 ɫ ɩɨɬɚɣɧɵɦɢ ɝɨɥɨɜɤɚɦɢ. 

ɇɟɥɶɡɹ ɨɫɬɚɜɥɹɬɶ ɚɝɪɟɝɚɬ ɫ ɡɚɝɪɭɠɟɧɧɵɦ ɤɨɪɦɨɜɨɣ ɫɦɟɫɶɸ ɧɚ ɨɬɤɪɵɬɨɦ 

ɜɨɡɞɭɯɟ, ɬɚɤ ɤɚɤ ɤɨɪɦ ɦɨɠɟɬ ɩɪɢɦɟɪɡɧɭɬɶ ɤ ɦɟɯɚɧɢɡɦɭ ɢ ɜɵɜɟɫɬɢ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɢɡ ɫɬɪɨɹ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ. Ⱦɥɢɬɟɥɶɧɚɹ ɠɟ ɨɫɬɚɧɨɜɤɚ 

ɡɚɝɪɭɠɟɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɜɵɡɵɜɚɟɬ 

ɢɧɬɟɧɫɢɜɧɭɸ ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ.  



 

 

 

1 – ɤɨɥɩɚɤ; 2 – ɧɨɠ; 3 – ɛɨɥɬ Ɇ16ɯ50 ȽɈɋɌ 7786 

Ɋɢɫɭɧɨɤ 1.6 – ɒɧɟɤ 

 

Ɋɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɲɧɟɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ. 

ɒɧɟɤ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɭɸ 

ɨɩɨɪɭ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɪɟɞɭɤɬɨɪ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɪɞɚɧɧɵɯ ɜɚɥɨɜ: ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɚɝɪɟɝɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ 

ɜɵɝɪɭɡɧɨɣ ɡɚɫɥɨɧɤɨɣ ɢ ɩɪɢɜɨɞɨɦ ɜɤɥɸɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɟɪɚ. ȼɟɫɨɜɚɹ 

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ  ɨɛɟɫɩɟɱɢɬɶ ɞɨɡɢɪɨɜɚɧɢɟ ɤɨɪɦɨɜɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɝɥɚɫɧɨ ɪɚɰɢɨɧɚ. Ɋɚɛɨɱɚɹ ɢ ɫɬɨɹɧɨɱɧɚɹ ɬɨɪɦɨɡɧɵɟ ɫɢɫɬɟɦɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɝɪɟɝɚɬɚ.  



 

 

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ 

Ɉɬ ɩɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɢɬɚɧɢɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ 

ɫɤɨɬɚ ɡɚɜɢɫɢɬ ɮɢɧɚɧɫɨɜɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɥɸɛɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ɉɧ ɨɬɥɢɱɚɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɡɨɧɚ, ɨɬ ɩɨɪɨɞɵ – ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ ɢ ɦɹɫɧɵɯ, ɨɬ ɩɟɪɢɨɞɚ 

ɥɚɤɬɚɰɢɢ, ɜɨɡɪɚɫɬɚ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. ɉɨɬɪɚɱɟɧɧɵɟ ɭɫɢɥɢɹ ɢ 

ɡɚɬɪɚɬɵ ɜɨɡɜɪɚɳɚɸɬɫɹ ɡɞɨɪɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ ɠɢɜɨɬɧɵɯ ɢ ɢɯ ɜɵɫɨɤɨɣ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɧɚ ɮɟɪɦɟ ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɫɬɨɢɬ ɧɚ 

ɩɟɪɜɨɦ ɦɟɫɬɟ. Ɂɞɨɪɨɜɚɹ ɜɡɪɨɫɥɚɹ ɨɫɨɛɶ ɄɊɋ ɦɨɠɟɬ ɫɴɟɫɬɶ ɩɪɢɦɟɪɧɨ 

ɜɨɫɟɦɶɞɟɫɹɬ ɤɢɥɨɝɪɚɦɦɨɜ ɤɨɪɦɨɜ ɜ ɫɭɬɤɢ. ɗɬɨ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɧɨɨɛɪɚɡɧɚɹ ɢ 

ɩɨɥɟɡɧɚɹ ɩɢɳɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɮɟɪɦɟɪ ɡɚɪɚɧɟɟ ɡɚɝɨɬɚɜɥɢɜɚɟɬ ɡɚɩɚɫɵ 

ɤɚɱɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬ ɞɚɠɟ ɜ ɩɚɫɬɛɢɳɧɵɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ 

ɤɨɪɨɜɵ ɩɪɨɜɨɞɹɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɥɭɝɚɯ. 

Ⱦɚɧɧɵɣ ɮɚɤɬɨɪ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɝɪɚɦɨɬɧɨɦ ɧɚɛɨɪɟ ɜɟɫɚ ɛɭɪɟɧɤɢ, 

ɪɨɠɞɟɧɢɢ ɡɞɨɪɨɜɵɯ ɬɟɥɹɬ ɢ ɨɬɞɚɱɟ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɦɨɥɨɤɚ. ȼ ɩɪɨɬɢɜɧɨɦ 

ɫɥɭɱɚɟ ɧɚɞɨɢ ɫɧɢɠɚɸɬɫɹ ɜɞɜɨɟ. ȼɫɹ ɩɢɳɚ ɞɥɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ 

ɞɟɥɢɬɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɪɢɬɟɪɢɹɦ. 

Ƚɪɭɛɵɟ ɤɨɪɦɚ 

ȼ ɝɪɭɛɵɯ ɤɨɪɦɚɯ ɦɚɥɨ ɜɥɚɝɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɢɥɢɟ ɤɥɟɬɱɚɬɤɢ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬ ɫɨɥɨɦɭ, ɫɟɧɨ, ɜɟɬɨɱɧɵɣ ɤɨɪɦ: ɫɟɧɨ ɫɱɢɬɚɟɬɫɹ ɱɭɬɶ ɥɢ ɧɟ ɫɚɦɵɦ 

ɩɨɩɭɥɹɪɧɵɦ ɜɢɞɨɦ. ȿɝɨ ɞɧɟɜɧɚɹ ɞɨɡɚ ɞɨɫɬɢɝɚɟɬ ɞɟɫɹɬɢ ɤɢɥɨɝɪɚɦɦɨɜ. 

Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɤɨɪɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɩɨɬɨɦɭ ɱɬɨ ɜ ɫɟɧɟ ɟɫɬɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɢɬɚɬɟɥɶɧɨɝɨ ɪɚɰɢɨɧɚ ɫɚɯɚɪ ɢ ɛɟɥɨɤ. Ɍɚɤɠɟ ɜ ɧɟɦ ɟɫɬɶ 

ɩɪɨɬɟɢɧ ɢ ɜɢɬɚɦɢɧɵ. Ɉɩɵɬɧɵɟ ɠɢɜɨɬɧɨɜɨɞɵ ɩɪɟɞɩɨɱɢɬɚɸɬ ɡɚɝɨɬɚɜɥɢɜɚɬɶ 

ɫɟɧɨ ɢɡ ɥɸɰɟɪɧɵ ɢ ɤɥɟɜɟɪɚ; ɡɧɚɱɟɧɢɟ ɫɨɥɨɦɵ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ ɢɡ-ɡɚ ɟɟ 

ɦɚɥɨɣ ɩɢɬɚɬɟɥɶɧɨɫɬɢ. ɑɬɨɛɵ ɤɨɪɦɢɬɶ ɫɨɥɨɦɨɣ ɛɭɪɟɧɤɭ, ɧɭɠɧɨ ɫɧɚɱɚɥɚ 

ɩɨɤɪɨɲɢɬɶ ɟɟ, ɡɚɩɚɪɢɬɶ ɢ ɫɦɟɲɚɬɶ ɫ ɤɨɧɰɟɧɬɪɚɬɚɦɢ. ɋɨɥɨɦɚ ɞɨɫɬɚɬɨɱɧɨ 

ɞɟɲɟɜɚ ɢ ɞɨɫɬɭɩɧɚ; ɭ ɫɟɧɚɠɚ ɬɚɤɠɟ ɧɟɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɨɥɟɡɧɨɫɬɢ ɞɥɹ 

ɤɨɪɨɜɵ. Ɉɞɧɚɤɨ ɜɚɠɧɨɫɬɶ ɝɪɭɛɨɣ ɩɢɳɢ ɞɥɹ ɄɊɋ ɜ ɛɥɚɝɨɬɜɨɪɧɨɦ ɜɥɢɹɧɢɢ ɧɚ 



 

 

ɩɟɪɢɫɬɚɥɶɬɢɤɭ ɤɢɲɟɱɧɢɤɚ. Ʉɨɪɦɥɟɧɢɟ ɤɨɪɨɜ ɧɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɛɟɡ 

ɧɢɯ ɧɢ ɜ ɨɞɧɨɦ ɯɨɡɹɣɫɬɜɟ. 

ɋɨɱɧɵɟ ɤɨɪɦɚ 

ɇɚɥɢɱɢɟ ɜɥɚɝɢ ɨɩɪɟɞɟɥɹɟɬ ɫɨɱɧɭɸ ɩɢɳɭ ɜ ɩɢɬɚɧɢɢ ɤɨɪɨɜɵ ɢ ɬɟɥɹɬ. Ȼɟɡ 

ɧɟɟ ɧɟɜɨɡɦɨɠɧɨ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɪɚɰɢɨɧɚ. ɋɸɞɚ ɜɯɨɞɢɬ ɫɢɥɨɫ, ɬɪɚɜɚ, 

ɫɜɟɤɥɚ ɢ ɪɹɞ ɞɪɭɝɢɯ ɤɨɪɦɨɜ: 

 ɫɢɥɨɫ ɨɬɧɨɫɢɬɫɹ ɤ ɜɟɫɶɦɚ ɞɟɲɟɜɨɣ, ɧɨ ɧɚɫɵɳɟɧɧɨɣ ɜɢɬɚɦɢɧɚɦɢ ɟɞɟ. 

Ɉɧ ɨɛɪɚɡɭɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɦɨɥɨɱɧɨɤɢɫɥɨɝɨ ɛɪɨɠɟɧɢɹ ɥɢɫɬɶɟɜ ɤɚɩɭɫɬɵ, ɬɪɚɜɵ, 

ɤɭɤɭɪɭɡɵ, ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɛɨɬɜɵ ɨɜɨɳɟɣ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɝɨ. ɑɟɦ ɩɥɨɬɧɟɟ ɜɫɹ 

ɷɬɚ ɦɚɫɫɚ «ɫɤɨɦɤɚɧɚ» ɢ ɫɧɚɛɠɟɧɚ ɫɚɯɚɪɨɦ, ɬɟɦ ɜɵɲɟ ɤɚɱɟɫɬɜɨ ɫɢɥɨɫɚ; 

 ɬɨɪɧɟɩɥɨɞɚɦɢ ɧɚɡɵɜɚɸɬ ɫɜɟɤɥɭ, ɦɨɪɤɨɜɶ, ɬɨɩɢɧɚɦɛɭɪ. Ʉɨɪɦɥɟɧɢɟ 

ɤɨɪɨɜ ɧɚ ɮɟɪɦɚɯ ɜɫɟɝɞɚ ɩɪɨɯɨɞɢɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɝɪɨɦɧɵɯ ɨɛɴɟɦɨɜ 

ɤɨɪɧɟɩɥɨɞɨɜ. ȼ ɧɢɯ ɦɧɨɝɨ ɜɨɞɵ. Ʉɨɪɨɜɵ ɫɴɟɞɚɸɬ ɩɨɪɹɞɤɚ ɞɜɚɞɰɚɬɢ 

ɰɟɧɬɧɟɪɨɜ ɤɨɪɧɟɩɥɨɞɨɜ. ɂ ɷɬɨ ɬɨɥɶɤɨ ɨɞɧɚ ɨɫɨɛɶ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ 

ɭɤɚɡɚɧɧɵɟ ɨɜɨɳɧɵɟ ɤɭɥɶɬɭɪɵ ɧɟ ɩɨɞɚɜɚɥɢɫɶ ɛɭɪɟɧɤɟ ɫɜɟɠɢɦɢ, ɱɬɨɛɵ ɧɟ 

ɜɵɡɜɚɬɶ ɩɪɨɛɥɟɦɵ ɫ ɠɟɥɭɞɤɨɦ. ɂɯ ɞɚɸɬ ɭɩɨɬɪɟɛɥɹɬɶ ɠɢɜɨɬɧɵɦ 

ɩɨɥɟɠɚɜɲɢɦɢ ɦɟɫɹɰ ɢɥɢ ɛɨɥɶɲɟ ɢ ɜɵɦɵɬɵɦɢ.  

 Ʉ ɩɪɢɦɟɪɭ, ɤɨɪɨɜɭ ɦɨɠɧɨ ɤɨɪɦɢɬɶ ɫɵɪɵɦ ɤɚɪɬɨɮɟɥɟɦ. ɇɨ ɩɟɪɟɞ 

ɷɬɢɦ ɟɝɨ ɧɭɠɧɨ ɯɨɪɨɲɟɧɶɤɨ ɨɬɦɵɬɶ. Ʉɨɪɦɥɟɧɢɟ ɤɨɪɨɜ ɭɱɢɬɵɜɚɟɬ ɢɯ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɛɚɯɱɟɜɵɯ, ɤɨɬɨɪɵɟ ɯɨɪɨɲɨ ɢɞɭɬ ɫ ɝɪɭɛɵɦɢ ɤɨɪɦɚɦɢ ɢ 

ɤɨɧɰɟɧɬɪɚɬɚɦɢ. Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɧɚ ɡɚɩɚɫ ɫɤɥɚɞɢɪɭɸɬ ɩɨ ɫɥɨɹɦ, ɦɟɠɞɭ 

ɤɨɬɨɪɵɦɢ ɧɚɫɵɩɚɸɬ ɪɟɡɚɧɭɸ ɫɨɥɨɦɭ. Ɍɚɤɠɟ ɩɨɞɚɸɬɫɹ ɜ ɢɡɦɟɥɶɱɟɧɧɨɦ ɜɢɞɟ. 

Ʉɭɥɶɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɸɬ ɧɚ ɩɨɥɭɱɟɧɧɨɟ ɢɡ ɦɨɥɨɤɚ ɦɚɫɥɨ. 

Ɂɟɥɟɧɵɟ ɤɨɪɦɚ 

Ɉɛɢɥɢɟ ɟɞɵ ɧɚ ɩɚɫɬɛɢɳɚɯ ɢ ɧɟ ɬɨɥɶɤɨ ɫɨɫɬɚɜɥɹɟɬ ɡɟɥɟɧɵɣ ɪɚɰɢɨɧ 

ɛɭɪɟɧɤɢ. ɗɬɨ ɫɤɨɲɟɧɧɵɟ ɡɥɚɤɢ, ɛɨɬɜɚ ɨɜɨɳɟɣ, ɛɨɛɨɜɵɟ ɤɭɥɶɬɭɪɵ, 

ɪɚɡɧɨɬɪɚɜɶɟ ɢ ɞɚɠɟ ɜɨɞɨɪɨɫɥɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɡɚɝɨɬɨɜɥɟɧɧɵɯ ɢɥɢ 

ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɡɟɥɟɧɵɟ ɢɦɟɸɬ ɧɚɬɭɪɚɥɶɧɵɟ ɜɢɬɚɦɢɧɵ, 

ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɛɟɥɤɢ. ȼ ɥɚɤɬɚɰɢɸ ɢɯ ɩɢɬɚɬɟɥɶɧɨɫɬɶ ɢ ɜɥɚɠɧɨɫɬɶ 



 

 

ɢɝɪɚɟɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ. Ⱦɥɹ ɛɵɱɤɨɜ ɷɬɨ ɬɚɤɠɟ ɜɚɠɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɚɫɬɛɢɳɧɨɟ 

ɜɪɟɦɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɬɪɟɦɢɬɟɥɶɧɨɦɭ ɧɚɛɨɪɭ ɜɟɫɚ. 

Ⱦɥɹ ɜɥɚɞɟɥɶɰɟɜ ɯɨɡɹɣɫɬɜ ɡɚɬɪɚɬɵ ɦɢɧɢɦɢɡɢɪɨɜɚɧɵ, ɧɨ ɫɭɳɟɫɬɜɭɸɬ ɭ 

ɩɨɞɨɛɧɵɯ ɦɟɬɨɞɨɜ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ: 

1. ɨɬɪɚɫɬɚɸɳɚɹ ɧɚ ɫɟɧɨɤɨɫɚɯ ɬɪɚɜɚ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ ɩɨɪɬɢɬɫɹ ɢ ɝɧɢɟɬ; 

2. ɜ ɬɪɚɜɨɫɬɨɟ ɩɨɹɜɥɹɸɬɫɹ ɩɚɬɨɝɟɧɧɵɟ ɦɢɤɪɨɛɵ; 

3. ɜ ɪɚɡɧɨɬɪɚɜɶɟ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɢ ɬɨɤɫɢɱɧɵɯ ɩɨɛɟɝɨɜ, ɩɨɷɬɨɦɭ 

ɬɪɟɛɭɟɬɫɹ ɨɛɪɚɛɨɬɤɚ. 

Ʉɨɧɰɟɧɬɪɚɬɵ ɜ ɩɢɬɚɧɢɢ ɤɨɪɨɜ 

ɉɪɚɜɢɥɚ ɤɨɪɦɥɟɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɧɟ ɨɛɯɨɞɹɬɫɹ ɛɟɡ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɩɢɳɢ. Ɉɧɚ ɧɭɠɧɚ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɛɟɥɤɨɜɨɝɨ ɛɚɥɚɧɫɚ. 

ɀɢɜɨɬɧɵɟ ɭɩɨɬɪɟɛɥɹɸɬ ɟɟ ɜ ɞɪɨɛɥɟɧɨɦ, ɫɩɥɸɳɟɧɧɨɦ, ɩɪɨɪɨɳɟɧɧɨɦ ɢɥɢ 

ɢɧɨɦ ɜɢɞɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɟɪɟɜɚɪɢɜɚɧɢɹ ɠɜɚɱɧɵɦɢ. 

ɇɟɪɟɞɤɨ ɝɨɬɨɜɹɬ ɤɨɦɛɢɤɨɪɦɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɦɟɫɶ ɡɟɪɧɨɜɵɯ ɢ 

ɨɬɯɨɞɨɜ ɦɟɥɶɧɢɰ ɫ ɧɚɫɵɳɟɧɢɟɦ ɢɯ ɦɢɤɪɨ- ɢ ɦɚɤɪɨɷɥɟɦɟɧɬɚɦɢ, ɞɨɛɚɜɤɚɦɢ, 

ɜɢɬɚɦɢɧɚɦɢ:  ɹɱɦɟɧɶ, ɩɲɟɧɢɰɚ ɢ ɨɜɟɫ ɜɨɫɩɨɥɧɹɸɬ ɡɚɩɚɫ ɧɭɠɧɨɣ ɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɤɨɪɦɥɟɧɢɹ ɞɨɣɧɵɯ ɤɨɪɨɜ ɷɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɜɨ ɜɪɟɦɹ ɪɚɡɞɨɹ ɢɥɢ ɩɟɪɟɞ 

ɬɟɦ, ɤɚɤ ɪɨɠɞɚɟɬɫɹ ɬɟɥɟɧɨɤ. Ɉɞɧɚɤɨ ɠɢɜɨɬɧɨɜɨɞɚɦ ɢ ɪɚɛɨɬɧɢɤɚɦ ɮɟɪɦɵ 

ɧɭɠɧɨ ɛɵɬɶ ɜɧɢɦɚɬɟɥɶɧɵɦ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɥɟɫɟɧɢ ɧɚ ɫɦɟɫɹɯ. Ɉɧɚ ɧɟ ɞɨɥɠɧɚ 

ɩɨɩɚɞɚɬɶ ɜ ɤɨɪɦɭɲɤɢ. Ɉɜɟɫ ɜɚɠɟɧ ɞɥɹ ɦɨɥɨɞɵɯ ɛɵɱɤɨɜ ɢ ɬɟɥɹɬ ɲɪɨɬɵ 

ɩɨɥɭɱɚɸɬɫɹ ɩɪɢ ɞɨɛɵɜɚɧɢɢ ɦɚɫɥɚ ɢɡ ɫɟɦɹɧ ɩɨɞɫɨɥɧɟɱɧɢɤɚ. Ⱥ ɩɨɫɥɟ ɨɬɠɢɦɚ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ ɨɛɪɚɡɭɟɬɫɹ ɠɦɵɯ. Ɉɧɢ ɰɟɧɹɬɫɹ ɡɚ ɧɚɥɢɱɢɟ ɛɟɥɤɨɜ ɢ 

ɠɢɪɨɜ, ɛɟɡ ɤɨɬɨɪɵɯ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɚɜɢɥɶɧɨɟ ɤɨɪɦɥɟɧɢɟ 

Ɉɛɵɱɧɚɹ ɩɨɜɚɪɟɧɧɚɹ ɫɨɥɶ (ɧɟ ɦɟɧɶɲɟ ɩɹɬɢɞɟɫɹɬɢ ɝɪɚɦɦɨɜ ɜ ɫɭɬɤɢ), 

ɦɹɫɧɚɹ ɦɭɤɚ ɢ ɦɭɱɧɚɹ ɩɵɥɶ, ɨɬɪɭɛɢ ɫɨɞɟɪɠɚɬ ɮɨɫɮɨɪ ɢ ɤɥɟɬɱɚɬɤɭ. Ⱥ ɜ 

ɧɟɤɨɬɨɪɵɯ ɯɨɡɹɣɫɬɜɚɯ ɩɨɩɭɥɹɪɧɵ ɪɵɛɢɣ ɠɢɪ ɢ ɞɪɨɠɠɟɜɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 

ɩɢɬɚɧɢɹ. 

Ʉɨɪɦɥɟɧɢɟ ɤɨɪɨɜ ɝɪɚɧɭɥɚɦɢ 

ȼɫɤɚɪɦɥɢɜɚɧɢɟ ɬɟɥɟɧɤɚ ɨɛɵɱɧɨɣ ɤɨɪɨɜɵ ɢ ɤɨɪɦɥɟɧɢɟ ɩɥɟɦɟɧɧɵɯ 

ɛɵɤɨɜ ɫɬɨɢɬ ɞɨɪɨɝɨ. Ɂɚɱɚɫɬɭɸ ɧɟɦɚɥɚɹ ɱɚɫɬɶ ɟɞɵ ɩɪɨɫɬɨ ɜɵɬɚɩɬɵɜɚɟɬɫɹ, 



 

 

ɩɪɨɩɚɞɚɟɬ ɢɡ-ɡɚ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɢɥɢ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦ ɯɪɚɧɟɧɢɹ, ɤɨɝɞɚ 

ɧɟɠɧɵɟ ɜɟɬɨɱɤɢ ɬɟɪɹɸɬɫɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɩɪɨɛɥɟɦ ɫɨɡɞɚɧɚ 

ɝɪɚɧɭɥɢɪɨɜɚɧɧɚɹ ɩɢɳɚ. 

ȼɫɤɚɪɦɥɢɜɚɧɢɟ ɦɨɥɨɞɧɹɤɚ ɄɊɋ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦɢ ɤɨɪɦɚɦɢ 

ɩɨɛɭɠɞɚɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɭ ɧɢɯ ɛɨɥɶɲɟɦɭ ɨɛɴɟɦɭ ɫɥɸɧɵ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 

ɬɟɦ, ɱɬɨ ɟɞɚ ɛɨɥɟɟ ɨɩɟɪɚɬɢɜɧɨ ɫɬɪɟɦɢɬɫɹ ɢɡ ɩɪɟɞɠɟɥɭɞɤɨɜ ɜ ɞɪɭɝɢɟ ɨɬɞɟɥɵ. ȼ 

ɢɬɨɝɟ ɝɪɚɧɭɥɵ ɥɭɱɲɟ ɫɦɚɱɢɜɚɸɬɫɹ, ɚ ɭ ɩɨɞɫɨɫɧɵɯ ɬɟɥɹɬ ɩɨɥɭɱɚɟɬɫɹ ɯɨɪɨɲɟɟ 

ɩɨɞɫɩɨɪɶɟ ɞɥɹ ɩɪɢɛɚɜɤɢ ɜɟɫɚ. 

ɉɨɷɬɨɦɭ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɛɵɱɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɝɪɚɧɭɥɚɦɢ ɜɩɨɥɧɟ ɞɨɩɭɫɬɢɦɨ. ȼ ɬɚɤɢɯ ɯɨɡɹɣɫɬɜɚɯ ɫɩɟɰɢɚɥɶɧɵɟ 

ɝɪɚɧɭɥɹɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɚ ɞɥɹ ɄɊɋ. 

Ɉɞɧɚɤɨ ɜɟɬɟɪɢɧɚɪɵ ɡɚɜɟɪɹɸɬ, ɱɬɨ ɤɨɪɦɥɟɧɢɟ ɤɨɪɨɜ ɝɪɚɧɭɥɚɦɢ ɜ ɩɟɪɢɨɞ 

ɥɚɤɬɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɨ. Ɍɚɤɨɟ ɩɢɬɚɧɢɟ ɪɚɡɪɟɲɚɟɬɫɹ ɥɢɲɶ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɞɪɭɝɨɣ ɩɢɳɟɣ: 

1. ɫɨɞɟɪɠɚɧɢɟ ɠɢɪɚ ɜ ɦɨɥɨɤɟ ɭɦɟɧɶɲɚɟɬɫɹ, ɤɚɤ ɢ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ; 

2. ɪɭɛɟɰ ɪɚɛɨɬɚɟɬ ɧɟɩɪɚɜɢɥɶɧɨ, ɢɡ-ɡɚ ɱɟɝɨ ɭɯɭɞɲɚɟɬɫɹ ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɟ 

ɡɞɨɪɨɜɶɹ; 

3. ɭ ɫɚɦɤɢ ɪɚɡɜɢɜɚɟɬɫɹ ɤɟɬɨɡ ɢ ɚɰɢɞɨɡ. 

ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɚɱɢɧɚɸɬɫɹ ɩɨɬɟɪɢ. 

 

2.2 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɧɨɪɦɵ ɤɨɪɦɥɟɧɢɹ 

ɇɨɪɦɢɪɨɜɚɧɧɨɟ ɤɨɪɦɥɟɧɢɟ ɢɫɤɥɸɱɚɟɬ ɯɚɨɬɢɱɧɨɟ ɢ ɛɟɫɤɨɧɬɪɨɥɶɧɨɟ 

ɩɨɬɪɟɛɥɟɧɢɟ ɩɢɳɢ ɬɟɥɹɬɚɦɢ ɢ ɤɨɪɨɜɚɦɢ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɫɨɛɥɸɞɟɧɢɟ 

ɪɟɠɢɦɚ ɞɧɹ. 

Ɍɚɤɠɟ ɜɚɠɧɨ ɩɥɚɧɨɦɟɪɧɨ ɩɟɪɟɯɨɞɢɬɶ ɨɬ ɨɞɧɨɝɨ ɜɢɞɚ ɩɢɳɢ ɤ ɞɪɭɝɨɦɭ. 

ɇɨ ɧɟ ɬɨɥɶɤɨ ɷɬɢɦ ɦɨɦɟɧɬɵ ɭɩɨɪɹɞɨɱɢɜɚɸɬ ɢ ɧɨɪɦɢɪɭɸɬ ɪɚɰɢɨɧ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɨɩɪɨɫɚ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɩɨɡɜɨɥɢɥɨ ɩɨɧɹɬɶ ɫɜɹɡɶ ɦɟɠɞɭ 

ɩɟɪɟɦɟɧɚɦɢ ɜ ɧɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɩɪɟɞɟɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ȼ ɢɬɨɝɟ 

ɩɨɹɜɢɥɨɫɶ ɧɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ɥɚɤɬɢɪɭɸɳɢɯ ɤɨɪɨɜ ɩɨ ɩɟɪɢɨɞɚɦ: 



 

 

1. ɜɩɟɪɜɵɟ ɨɬɟɥɢɜɲɢɟɫɹ ɨɫɨɛɢ, ɭ ɤɨɬɨɪɵɯ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɧɚɞɨɢ 

ɩɨɥɭɱɚɸɬɫɹ ɦɚɤɫɢɦɭɦ ɡɚ ɫɬɨ ɞɟɫɹɬɶ ɞɧɟɣ, ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ 

ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɚɡɞɨɸ; 

2. ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɬɟɱɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɦɟɫɹɰɟɜ 

ɥɚɤɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ; 

3. ɤɨɧɟɰ ɥɚɤɬɚɰɢɢ ɢ ɫɭɯɨɫɬɨɣ – ɟɳɟ ɨɤɨɥɨ ɬɪɟɯ ɦɟɫɹɰɟɜ; 

4. ɡɚɩɭɫɤ, ɞɥɹɳɢɣɫɹ ɩɨɪɹɞɤɚ ɩɨɥɭɬɨɪɚ ɢɥɢ ɞɜɭɯ ɦɟɫɹɰɟɜ. 

ȿɫɥɢ ɪɚɫɫɱɢɬɚɬɶ ɧɨɦɵ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ, ɫ ɭɱɟɬɨɦ ɜɫɟɯ 

ɜɢɬɚɦɢɧɨɜ, ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɬɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɭɞɚɫɬɫɹ ɞɨɛɢɬɶɫɹ ɛɟɡ 

ɨɫɨɛɨɝɨ ɬɪɭɞɚ: 

 ɧɚ ɫɬɨ ɤɢɥɨɝɪɚɦɦɨɜ ɜɟɫɚ ɛɭɪɟɧɤɢ ɞɚɸɬ ɨɞɧɭ ɤɨɪɦɨɜɭɸ ɟɞɢɧɢɰɭ; 

 ɧɚ ɤɢɥɨɝɪɚɦɦ ɫɞɚɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɹɬɶ ɞɟɫɹɬɵɯ 

ɤɨɪɦɨɜɵɯ ɟɞɢɧɢɰ; 

 ɪɚɫɬɭɳɢɦ ɬɟɥɨɱɤɚɦ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɟɫɹɬɶ ɩɪɨɰɟɧɬɨɜ; 

 ɧɚ ɤɢɥɨɝɪɚɦɦ ɧɭɠɧɨɣ ɩɪɢɛɚɜɤɢ ɜ ɜɟɫɟ ɞɨɛɚɜɥɹɸɬ ɩɹɬɶ ɞɟɫɹɬɵɯ 

ɟɞɢɧɢɰ; 

 ɟɫɥɢ ɭɯɨɞ ɡɚ ɠɢɜɨɬɧɵɦ ɧɟɤɚɱɟɫɬɜɟɧɧɵɣ, ɩɥɸɫɨɦ ɢɞɭɬ ɟɳɟ ɞɟɫɹɬɶ 

ɩɪɨɰɟɧɬɨɜ; 

 ɩɨɫɥɟ ɪɨɞɨɜ ɞɚɸɬ ɞɜɟ ɤɨɪɦɨɜɵɟ ɟɞɢɧɢɰɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɭɩɨɬɪɟɛɥɟɧɢɟ ɬɪɟɯ ɤɢɥɨɝɪɚɦɦɨɜ 

ɫɭɯɢɯ ɜɟɳɟɫɬɜ ɧɚ ɫɬɨ ɤɢɥɨɝɪɚɦɦɨɜ ɜɟɫɚ. ȿɫɥɢ ɦɚɫɫɚ ɧɢɡɤɚɹ, ɬɨ ɢ ɨɛɴɟɦ 

ɫɭɯɨɝɨ ɤɨɪɦɚ ɜɵɪɚɫɬɚɟɬ ɞɨ ɩɹɬɢ ɤɢɥɨɝɪɚɦɦɨɜ. 

ɋɨɱɧɵɯ ɤɨɪɦɨɜ ɧɭɠɧɨ ɧɟ ɦɟɧɶɲɟ ɞɟɫɹɬɢ ɤɢɥɨɝɪɚɦɦɨɜ, ɝɪɭɛɵɯ – ɨɤɨɥɨ 

ɞɜɭɯ. ɉɪɢ ɷɬɨɦ ɬɟɯɧɨɥɨɝɢɹ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɭɱɢɬɵɜɚɟɬ, ɱɬɨ ɨɪɝɚɧɢɡɚɰɢɹ 

ɩɢɬɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɫɨɞɟɪɠɚɧɢɹ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ: ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɛɵɤɨɜ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚ ɤɚɠɞɵɣ 

ɤɢɥɨɝɪɚɦɦ ɩɪɢɪɨɫɬɚ ɜɟɫɚ ɩɪɢɛɚɜɥɹɸɬ ɱɟɬɵɪɟ ɤɨɪɦɨɜɵɟ ɟɞɢɧɢɰɵ, ɟɳɟ 

ɲɟɫɬɶɫɨɬ ɝɪɚɦɦɨɜ ɩɟɪɟɜɚɪɢɦɨɝɨ ɩɪɨɬɟɢɧɚ, ɩɹɬɶɞɟɫɹɬ ɝɪɚɦɦɨɜ ɤɚɥɶɰɢɹ ɢ 

ɞɜɚɞɰɚɬɶ ɩɹɬɶ ɮɨɫɮɨɪɚ. 

 



 

 

 Ɋɢɫɭɧɨɤ 2.1 - ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɯɟɦɚɤ ɤɨɪɦɨɰɟɯɚ



 

 

2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɚ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɩɪɨɛɨɜɚɧɵ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ 

ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɟ ɫɪɟɞɫɬɜɚ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ 

ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɩɪɢɜɨɞɨɦ ɩɨɡɜɨɥɹɸɬ ɦɟɯɚɧɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɤɨɪɦɥɟɧɢɹ 

ɫɤɨɬɚ, ɧɨ ɟɫɥɢ ɤɨɪɦɨɯɪɚɧɢɥɢɳɚ ɧɟ ɫɜɹɡɚɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɪɚɡɞɚɬɨɱɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɨ ɩɪɢɦɟɧɟɧɢɟ ɢɯ ɧɟ ɢɫɤɥɸɱɚɟɬ ɛɨɥɶɲɨɣ ɨɛɴɺɦ ɪɚɛɨɬɵ ɩɨ 

ɞɨɫɬɚɜɤɟ ɤɨɪɦɚ ɤ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɭ ɢ ɡɚɝɪɭɡɤɟ ɜ ɧɟɝɨ ɤɨɪɦɚ. 

ɉɨɞɜɢɠɧɵɟ (ɦɨɛɢɥɶɧɵɟ) ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɩɨɡɜɨɥɹɸɬ 

ɦɟɯɚɧɢɡɢɪɨɜɚɬɶ ɷɬɢ ɪɚɛɨɬɵ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɫɨɞɟɪɠɚɧɢɹ 

ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɧɚ ɩɪɢɜɹɡɢ [1]. 

ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɨɫɧɨɜɧɨɣ ɦɨɧɨɤɨɪɦ ɩɪɨɢɫɯɨɞɢɬ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɟɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɬ.ɟ ɧɟɤɨɬɨɪɵɟ ɠɢɜɨɬɧɵɟ ɩɨɥɭɱɚɸɬ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ 

ɦɟɧɶɲɟ ɧɨɪɦɵ ɚ ɞɪɭɝɢɟ ɥɢɲɧɸɸ ɧɨɪɦɭ. ɉɨɷɬɨɦɭ ɜɨ ɦɧɨɝɢɯ ɮɟɪɦɚɯ 

ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦɚ ɪɚɡɞɟɥɶɧɨɝɨ ɤɨɪɦɥɟɧɢɹ. 

Ɉɛɵɱɧɨ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ ɤɨɪɦɥɟɧɢɢ ɜ ɤɨɪɦɭɲɤɢ ɠɢɜɨɬɧɵɯ ɪɚɡɞɚɸɬ 

ɫɨɱɧɵɟ ɤɨɪɦɚ ɢ ɡɚɬɟɦ ɧɚ ɧɢɯ ɧɚɫɵɩɚɸɬ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ. ɀɢɜɨɬɧɵɟ 

ɜɧɚɱɚɥɟ ɫɴɟɞɚɸɬ ɛɨɥɟɟ ɜɤɭɫɧɵɟ ɤɨɪɦɚ - ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ, ɡɚɬɟɦ ɦɟɧɟɟ 

ɜɤɭɫɧɵɟ - ɫɨɱɧɵɟ. ɉɪɢɱɟɦ ɫɨɱɧɵɟ ɤɨɪɦɚ ɨɧɢ ɫɴɟɞɚɸɬ ɬɚɤɠɟ ɧɟ ɩɨɞɪɹɞ, ɚ 

ɜɧɚɱɚɥɟ ɜɵɛɢɪɚɸɬ ɛɨɥɟɟ ɜɤɭɫɧɵɟ ɢ ɬɨɧɤɢɟ ɥɢɫɬɨɱɤɢ, ɡɚɬɟɦ ɧɚɢɛɨɥɟɟ ɬɨɧɤɢɟ 

ɱɚɫɬɢ ɫɬɟɛɥɟɣ. ɉɪɢ ɷɬɨɦ ɧɚ ɤɨɪɦɚ ɩɨɩɚɞɚɟɬ ɫɥɸɧɚ. Ʉɨɪɦɚ ɜ ɤɨɪɦɭɲɤɟ 

ɧɚɱɢɧɚɸɬ ɪɚɡɥɚɝɚɬɶɫɹ, ɨɤɢɫɥɹɬɶɫɹ, ɬɟɪɹɸɬ ɫɜɨɢ ɜɤɭɫɨɜɵɟ ɢ ɩɢɬɚɬɟɥɶɧɵɟ 

ɤɚɱɟɫɬɜɚ, ɭɦɟɧɶɲɚɟɬɫɹ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɤɨɬɨɪɵɣ 

ɪɚɡɞɚɜɚɥ ɛɵ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɤɨɪɦ ɫ ɨɫɧɨɜɧɵɦ ɦɨɧɨɤɨɪɦɨɦ, ɱɬɨ 

ɩɨɡɜɨɥɢɥɨ ɛɵ ɭɜɟɥɢɱɢɬɶ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ ɢ ɩɨɜɵɫɢɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɠɢɜɨɬɧɵɯ. 

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬɵ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɹɜɥɹɟɬɫɹ ɨɛɴɺɦ ɤɭɡɨɜɚ. ȼɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɛɪɚɧɚ ɫ ɪɚɫɱɺɬɨɦ 



 

 

ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢ ɨɞɧɨɪɚɡɨɜɨɣ ɡɚɝɪɭɡɤɟ ɪɚɡɞɚɬɱɢɤ ɦɨɝ ɨɛɫɥɭɠɢɜɚɬɶ ɨɞɧɨ ɢɥɢ 

ɧɟɫɤɨɥɶɤɨ ɩɨɦɟɳɟɧɢɣ. 

,
K

mq
V СɊ

K
                                                                                             (2.1) 

 

ɝɞɟ   qɫɪ – ɫɪɟɞɧɹɹ ɤɨɪɦɨɜɵɞɚɱɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ, ɤɝ/ɝɨɞ; 

         m – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɫɤɨɬɚ, ɝɨɥ; 

          - ɩɥɨɬɧɨɫɬɶ ɤɨɪɦɨɫɦɟɫɢ, ɤɝ/ɦ3
,  

3
350

ɦ
ɤɝ

; 

         Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ ɤɭɡɨɜɚ, Ʉ = 0,85; 

,0,4
85,0350

10012 3ɦVK  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɳɢɯ ɧɚ ɜɟɥɢɱɢɧɭ ɜɵɞɚɱɢ ɤɨɪɦɚ, 

ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ. Ⱦɜɢɠɟɧɢɟ ɧɚ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ 

ɡɚɬɪɭɞɧɹɟɬ ɪɚɡɞɚɱɭ, ɬɚɤ ɤɚɤ ɜɨ ɢɡɛɟɠɚɧɢɟ ɧɚɟɡɞɚ ɬɪɚɤɬɨɪɚ ɢɥɢ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɧɚ ɤɨɪɦɭɲɤɢ ɚɝɪɟɝɚɬ ɞɨɥɠɟɧ ɢɞɬɢ ɧɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɨɬ ɥɢɧɢɢ ɤɨɪɦɭɲɟɤ. ɋɤɨɪɨɫɬɶ ɚɝɪɟɝɚɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɞɚɱɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɫ ɰɟɧɬɪɚɥɶɧɵɦɢ ɤɨɪɦɨɜɵɦɢ 

ɩɪɨɯɨɞɚɦɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɫɤɨɬɚ, ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɥɟɧɢɣ, 

ɪɚɰɢɨɧɚ ɤɨɪɦɨɜɵɞɚɱɢ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɝɪɭɡɨɩɨɬɨɤɚ 

ɋɭɬɨɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ Gc ɬ.ɤɦ ɧɚ ɮɟɪɦɟ 

,
1000

...2211 nn

c

LqLqLq
mG                                                                     (2.2) 

ɝɞɟ   m – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɜ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɝɪɭɩɩɟ, ɝɨɥ; 

         q1, q2, qn – ɫɭɬɨɱɧɚɹ ɧɨɪɦɚ ɤɨɪɦɨɜ, ɤɝ; 

         L1, L2, Ln  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɯɪɚɧɢɥɢɳɟɦ ɢ ɤɨɪɦɨɰɟɯɨɦ, ɤɦ; 

 



 

 

ɇɚ ɮɟɪɦɟ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɭɸ ɩɨɬɨɱɧɭɸ ɥɢɧɢɸ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɪɦɚ ɨɬ ɯɪɚɧɢɥɢɳɚ ɩɪɢɦɟɧɹɟɦ ɬɪɚɤɬɨɪɧɵɣ 

ɚɝɪɟɝɚɬ ɆɌɁ-80 + 2ɉɌɋ-4. 

 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɰɟɯɚ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ /4/ 

iсɭɬ QQ , (2.3) 

ɝɞɟ Qi – cɭɬɨɱɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɪɦɨɜ. 

Ɋɚɡɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

 

mqQ ɪɚзɪɚз , (2.4) 

ɝɞɟ ∑qɪɚɡ – ɫɭɬɨɱɧɚɹ ɧɨɪɦɚ ɞɚɧɧɨɝɨ ɤɨɪɦɚ ɡɚ 1 ɤɨɪɦɥɟɧɢɟ 

 m- ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ 

ɋɭɬɨɱɧɚɹ ɧɨɪɦɚ ɤɨɪɦɨɜ ɞɥɹ ɤɨɪɨɜ 

Qɫɟɧɨ= 300×4=1200 ɤɝ 

Qɫɟɧɚɠ =300×8=2400ɤɝ 

Qɫɢɥɨɫ =400×20=6000ɤɝ 

Qɤɨɪɧɟɩɥɨɞɵ =400×12=3600ɤɝ 

Qɤɨɦɛɢɤ. =400×5,5=1650ɤɝ 

Qɫɭɬ = 1200+2400+6000+3650+1650=14900ɤɝ 

ɋɭɬɨɱɧɚɹ ɧɨɪɦɚ ɤɨɪɦɨɜ ɞɥɹ ɧɟɬɟɥɟɣ 

Qɫɟɧɨ= 39×5=195 ɤɝ 

Qɫɢɥɨɫ =39×20=780ɤɝ 

Qɤɨɦɛɢɤ. =39×0,5=19,5ɤɝ 

Qɫɭɬ = 195+780+19,5=994,5ɤɝ 

Qɫɭɬ. ɨɛɳ =14900+994=15895 ɤɝ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɹɬɨɝɨ ɪɚɫɩɨɪɹɞɤɚ ɞɧɹ ɧɚ ɮɟɪɦɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɭɬɨɱɧɨɝɨ ɪɚɰɢɨɧɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɤɨɪɦɥɟɧɢɹɦ ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ 

ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɨɛɪɚɛɨɬɤɟ ɩɟɪɟɞ ɫɤɚɪɦɥɢɜɚɧɢɟɦ./4/ 



 

 

Ɍɚɛɥɢɰɚ 2.1 - Ɋɚɫɯɨɞ ɤɨɪɦɨɜ ɩɨ ɞɚɱɚɦ 

 
ɋɢɥɨɫ ɋɟɧɚɠ Ʉɨɪɧɟɩɥɨɞɵ 

Ʉɨɧɰ. 
ɤɨɪɦɚ 

Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɪɦɚ 

% ɬ % ɬ % ɬ % ɬ ɬ 

I ɤɨɪɦɥɟɧɢɟ 30 2 30 0,72 30 1,1 35 0,6 4,42 

II ɤɨɪɦɥɟɧɢɟ 40 2,8 40 0,96 40 1,5 35 0,6 5,86 

III ɤɨɪɦɥɟɧɢɟ 30 2 30 0,72 30 1,1 30 0,51 6,76 

 

Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ/4/ 

T

q
Q

ɦ ɚɤсɪɚз
ɱɚс

..
 , 

(2.5) 

ɝɞɟ Ɍ- ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɚ 

ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ ɩɪɢɧɢɦɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɪɹɞɤɚ ɞɧɹ 

ɧɚ ɮɟɪɦɟ ɢ ɜɢɞɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ.  

Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɡɚɩɚɪɢɜɚɧɢɹ ɤɨɪɦɨɜ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ, ɪɚɜɧɨ ɬɪɟɦ, ɚ ɜɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ 

ɡɚɩɚɪɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 ɱɚɫ, ɬɨ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ 

ɤɨɪɦɨɜ ɩɪɢɧɢɦɚɟɦ 3 ɱɚɫɚ. 

Ɍɨɝɞɚ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɛɭɞɟɬ ɪɚɜɧɚ: 

ɱɬQɱɚс /25,2
3

76,6
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɥɢɧɢɢ  

ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ 

ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɩɥɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ. ɋɯɟɦɚ ɞɚɟɬ 

ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, 

ɩɨɡɜɨɥɹɟɬ ɫɨɜɦɟɫɬɢɬɶ ɨɩɟɪɚɰɢɢ ɢ ɨɛɥɟɝɱɚɟɬ ɜɵɛɨɪ ɫɢɫɬɟɦɵ ɦɚɲɢɧ. 

 

 



 

 

Зерно+добавки Корнеплоды Силос Сенаж

Мойка,
измельчение

Выемка

Дозирование Транспортировка

Смешивание

Раздача

Измельчение

Дозирование

Измельчение

Зерно+добавки Корнеплоды Силос Сенаж

Мойка,
измельчение

Выемка

Дозирование Транспортировка

Смешивание

Раздача

Измельчение

Дозирование

Измельчение

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

 

Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɚɲɢɧ 

ɦ

ɱɚс

Q

Q
n , (2.6) 

ɝɞɟ Qɦ - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɦɚɲɢɧɵ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜɵɛɪɚɧɧɨɣ ɦɚɲɢɧɵ  

nQ

Q
t

ɦ

ɦɚɯɪɚз
ɞ

.
, 

(2.7) 

Ɋɚɫɱɟɬ ɩɪɨɰɟɫɫɚ ɯɪɚɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɬɨɜ. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɦɛɢɤɨɪɦɨɜ  

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ: 

ɲɬn 1
8,0

6,0
  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɦɛɢɤɨɪɦɚ ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ ɞɪɨɛɢɥɤɭ  

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 0,8 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 11,2 ɤȼɬ 



 

 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 2,8×0,9× 3,4 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 75,0
18,0

6,0
 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ, ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɦɛɢɤɨɪɦɨɜ 

ɩɪɢɧɢɦɚɟɦ ɦɚɲɢɧɭ ȻɋɄ – 10 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ: 

ɲɬn 1
7,2

6,0
 

ɉɪɢɧɢɦɚɟɦ ɨɞɧɭ ɦɚɲɢɧɭ ȻɋɄ - 10 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 2,7 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 0,6 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 1,7×1,2 × 5,34 ɦ 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ. 

Ɉɩɟɪɚɰɢɢ ɦɨɣɤɢ, ɢɡɦɟɥɶɱɟɧɢɹ, ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɦ ɫ 

ɩɨɦɨɳɶɸ ɢɡɦɟɥɶɱɢɬɟɥɹ ɂɄɋ- 5Ɇ 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ: 

ɲɬn 1
5

5,1
 

ɉɪɢɧɢɦɚɟɦ ɨɞɧɭ ɦɚɲɢɧɭ ɂɄɋ – 5Ɇ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 5 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 9 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 2,2×1,36 × 2,86 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 3,0
15

5,1
 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɢɥɨɫɚ ɢ ɫɟɧɚɠɚ. 



 

 

ȼɵɟɦɤɭ, ɢ ɢɡɦɟɥɶɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɉɋɄ – 5 ɬɪɚɤɬɨɪɧɵɦ ɧɚɜɟɫɧɵɦ. 

ɉɪɢɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɚɥɚ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ ɬɪɚɤɬɨɪɚ. Ɍɪɚɧɫɩɨɪɬɢɪɭɟɦ 

ɚɝɪɟɝɚɬɨɦ ɆɌɁ – 80+2ɉɌɋ-4Ɇ  

Ɉɩɟɪɚɰɢɹ ɞɨɡɢɪɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ: 

ɲɬn 12
12

76,3
 

 ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɩɢɬɚɬɟɥɶ – ɞɨɡɚɬɨɪ ɫɟɧɚɠɚ, ɫɢɥɨɫɚ ɉȾɄ – Ɏ - 40 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 12 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 23 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 10,5 × 4,1 × 6,1 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 31,0
112

76,3
 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɬɪɚɧɫɩɨɪɬɟɪ ɫɤɪɟɛɤɨɜɵɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ Ɍɋ–Ɏ–40 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 25 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 3 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 0,8 × 0,6 × 4 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 31,0
112

76,3
 

ɋɦɟɲɢɜɚɧɢɟ ɤɨɪɦɨɜ 

ɦ

ɦɚɯɪɚз
ɨɛɳ

Q

Q
n

.
, 

(2.8) 

ɲɬn 1
28

76,6
 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɋ – 30. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 28 ɬ/ɱ; 



 

 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 5,5 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 2,34 × 0,9 × 1,7 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 24,0
128

76,6
 

Ɉɩɟɪɚɰɢɹ ɜɵɝɪɭɡɤɢ: 

Ⱦɥɹ ɡɚɝɪɭɡɤɢ ɫɦɟɫɢ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɬɪɚɧɫɩɨɪɬɟɪ 

ɫɤɪɟɛɤɨɜɵɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ Ɍɋ – Ɏ – 40 

ɲɬn 1
25

76,6
 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 25 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – 3 ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 0,8 × 0,6 × 4 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 27,0
125

76,6
 

Ⱦɥɹ ɪɚɡɞɚɱɢ ɫɦɟɫɢ ɜ ɤɨɪɨɜɧɢɤɟ ɩɨ ɤɨɪɦɭɲɤɚɦ ɩɪɢɧɢɦɚɟɦ ɦɨɛɢɥɶɧɵɣ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɄɌɍ-10 

ɲɬn 1
35

76,6
 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 5-20 ɬ/ɱ; 

ɉɪɢɜɨɞɧɚɹ ɦɨɳɧɨɫɬɶ – ȼɈɆ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ – 6,75 × 2,3 × 2,44 ɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

ɱɚсtɞ 67,0
110

76,6
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3 ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɦɨɛɢɥɶɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɪɢɫɭɧɨɤ 3.1) ɹɜɥɹɟɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɚɱɢ ɤɨɪɨɜɚɦ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɬɚɤɢɯ ɤɚɤ 

ɫɢɥɨɫ, ɡɟɥɟɧɚɹ ɦɚɫɫɚ, ɪɭɛɥɟɧɨɟ ɫɟɧɨ, ɪɭɛɥɟɧɚɹ ɫɨɥɨɦɚ, ɦɹɤɨɬɶ ɫɚɯɚɪɧɨɣ 

ɫɜɟɤɥɵ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɭɩɪɚɜɥɹɟɬɫɹ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɭɤɥɚɞɵɜɚɟɬ ɤɨɪɦ ɜ ɜɢɞɟ ɜɚɥɤɚ ɩɟɪɟɞ 

ɠɢɜɨɬɧɵɦɢ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɥɳɢɧɵ ɜɚɥɤɚ ɢɦɟɟɬɫɹ ɱɟɬɵɪɟ ɫɤɨɪɨɫɬɢ 

ɞɜɢɠɟɧɢɹ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɢɦɟɟɬ ɛɭɧɤɟɪ ɜɦɟɫɬɢɦɨɫɬɶ 2,5 ɦ3 , ɨɞɧɚɤɨ ɟɝɨ 

ɦɨɠɧɨ ɭɞɥɢɧɢɬɶ ɧɚ ɭɜɟɥɢɱɢɬɶ 0,5 ɦ3
 ɢɥɢ 1 ɦ3. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɞɚɜɚɟɦɨɝɨ 

ɤɨɪɦɚ ɥɟɝɤɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɡɚ ɫɱɟɬ ɪɚɡɞɟɥɶɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɧɢɠɧɟɣ ɫɟɬɤɢ ɞɥɹ ɤɚɪɬɵ ɤɚɠɞɨɝɨ ɩɪɨɝɨɧɚ ɢɥɢ 

ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ. ɗɥɟɤɬɪɨɩɪɢɜɨɞɧɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚɞ 

ɤɨɪɦɨɜɵɦ ɥɨɬɤɨɦ ɩɨ ɪɟɥɶɫɭ, ɩɨɞɜɟɲɟɧɧɨɦɭ ɤ ɩɨɬɨɥɤɭ. ȼ ɩɪɢɜɨɞɧɨɣ ɬɟɥɟɠɤɟ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ ɢ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɪɚɡɞɚɬɱɢɤɚ. 

Ɋɚɡɞɚɬɱɢɤ ɩɢɬɚɟɬɫɹ ɬɨɤɨɦ 400 ȼ ɩɨ ɩɥɨɫɤɨɦɭ ɤɚɛɟɥɸ ɜ ɤɚɛɟɥɶɧɨɦ ɥɨɬɤɟ 

ɜɞɨɥɶ ɪɟɥɶɫɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ.  

ɉɪɨɰɟɫɫ ɪɚɡɞɚɱɢ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɪɭɱɧɨɦ ɪɟɠɢɦɟ. 

Ʉɨɪɦɨɫɦɟɫɶ ɡɚɝɪɭɠɚɟɬɫɹ ɥɟɧɬɨɱɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɢɡ ɫɦɟɫɢɬɟɥɹ ɜ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ. ɉɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɪɚɡɞɚɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɚ 

ɡɚɫɥɨɧɤɚɯ ɤɨɪɦɚ ɧɟɬ ɩɨɫɬɨɪɨɧɧɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɱɬɨ ɜ ɤɨɪɦɟ ɧɟɬ ɤɪɭɩɧɵɯ 

ɡɚɬɜɟɪɞɟɜɲɢɯ ɤɨɦɤɨɜ. Ⱦɚɥɶɲɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɞɜɢɝɚɹɫɶ ɩɨ ɦɨɧɨɪɟɥɶɫɭ 

ɪɚɡɞɚɟɬ ɤɨɪɦ ɭɤɥɚɞɵɜɚɟɬ ɟɝɨ ɜ ɜɢɞɟ ɜɚɥɤɚ ɩɟɪɟɞ ɠɢɜɨɬɧɵɦɢ 
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ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɜ ɩɪɨ- 

ɰɟɧɬɚɯ ɜ ɦɟɧɸ. ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɱɪɟɡɦɟɪɧɨ ɛɨɥɶɲɨɣ. 

ɋɤɨɪɨɫɬɶ ɦɚɲɢɧɵ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɭɸ ɪɚɡɞɚɱɭ ɤɨɪɦɚ. ȼ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɤɨɪɦ ɦɨɠɟɬ ɪɚɡɞɚɜɚɬɶɫɹ ɪɚɡɧɵɦɢ ɧɨɪɦɚɦɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɠɢɜɨɬɧɨɝɨ. Ⱦɥɹ ɷɬɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɝɪɚɦɧɵɟ ɦɚɪɤɟɪɵ, 

ɤɨɬɨɪɵɟ ɩɨ ɤɨɧɰɟɜɨɦɭ ɜɵɤɥɸɱɚɬɟɥɸ ɧɚ ɩɪɢɜɨɞɧɨɣ ɬɟɥɟɠɤɟ ɞɚɸɬ ɤɨɦɚɧɞɵ. ȼ 

ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨ 30 ɩɪɨɝɪɚɦɦɧɵɯ ɦɚɪɤɟɪɨɜ. Ɇɚɪɤɟɪɵ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞ ɪɟɥɶɫɨɦ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 

ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ ɮɭɧɤɰɢɢ ɞɥɹ ɤɨɪɦɨɜɨɝɨ ɥɨɬɤɚ. Ɉɧɢ ɫɥɭɠɚɬ ɬɚɤɠɟ ɞɥɹ 

ɢɧɞɢɤɚɰɢɢ ɩɨɡɢɰɢɣ ɡɚɩɪɚɜɤɢ, ɡɚɞɟɪɠɤɢ ɢ ɢɫɯɨɞɧɨɣ. Ⱦɜɢɠɟɧɢɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɫɨɝɥɚɫɧɨ ɧɚɥɢɱɢɸ ɝɪɭɩɩ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɜ 

ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ.  

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɨɛɢɥɶɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ  

 

 Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɨɛɢɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ-ɪɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɫɦɟɫɟɣ ɧɚ ɮɟɪɦɚɯ ɄɊɋ.  
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3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

3.2.1.  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ. 

 

Qp = q1 · VЧ · Чɤ                                                 (3.1) 

ɝɞɟ  q1 - ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɚ, ɜɵɞɚɜɚɟɦɨɝɨ ɧɚ 1 ɦɟɬɪ ɞɥɢɧɵ ɤɨɪɦɭɲɤɢ. 

(ɭɞɟɥɶɧɚɹ ɧɨɪɦɚ ɜɵɞɚɱɢ ɤɝ/ɦ) 

Vn -  ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɜɞɨɥɶ ɤɨɪɦɭɲɟɤ 

Чɤ - ɱɢɫɥɨ ɤɨɪɦɭɲɟɤ, ɜ ɤɨɬɨɪɵɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɡɞɚɟɬɫɹ ɤɨɪɦ. 

 Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɦɚ, ɜɵɞɚɜɚɟɦɨɝɨ ɪɚɡɞɚɬɱɢɤɨɦ ɧɚ 1 ɦ. ɞɥɢɧɵ ɤɨɪɦɭɲɤɢ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

g1 =  Р · Хk               (3.2) 

               

ɝɞɟ Р - ɧɨɪɦɚ ɞɚɱɢ ɤɨɪɦɚ, ɤɝ. 

lk - ɞɥɢɧɚ ɤɨɪɦɭɲɤɢ, ɦ. 

 

3.2.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ 

 ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɩɪɢɜɨɞɚ ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 , ɤȼɬ;          Д13Ж        (3.7) 

 ɝɞɟ   Q – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɲɧɟɤɚ, ɬ./ɱɚɫ.; 

  L – ɞɥɢɧɚ ɲɧɟɤɚ, ɦ.; 

  W – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɞɜɢɠɟɧɢɸ ɩɪɨɞɭɤɬɚ,   

 Wɜ = 25…30; 

   – ɤ.ɩ.ɞ. ɩɪɢɜɨɞɧɵɯ ɭɫɬɪɨɣɫɬɜ.   0,7. 

 = 0,64 ɤȼɬ; 

 ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ100S4Cɍ1. 

d1 = 25 ɦɦ. – ɞɢɚɦɟɬɪ ɜɚɥɚ; n = 1450 ɦɢɧ-1, ɦɨɳɧɨɫɬɶ Nɷɥ = 0,75 ɤȼɬ. 

ȼɵɛɢɪɚɟɦ ɪɟɞɭɤɬɨɪ ɱɟɪɜɹɱɧɵɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɬɢɩɚ 4, ɬɢɩɚ ɪɚɡɦɟɪ 

ɪɟɞɭɤɬɨɪɚ:  4 – 63. 
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3.2.3 Ɋɚɫɱɟɬ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ     

 ȼɚɥ ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɢɚɦɟɬɪɨɦ ɞɨ 36 ɦɦ ɞɨɥɠɟɧ ɢɡɝɨɬɨɜɥɹɬɶɫɹ ɢɡ 

ɤɪɭɝɥɨɣ ɫɬɚɥɢ Ɇ ɋɬ 5; ɜɚɥ ɜɢɧɬɚ ɫɜɵɲɟ 36 ɦɦ. – ɢɡ ɬɪɭɛɵ (ɫɬɚɥɶ Ɇ G3) c 

ɰɚɩɮɚɦɢ ɧɚ ɤɨɧɰɚɯ; ɜɢɬɤɢ ɲɧɟɤɚ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ Ɇ ɋɬ3 ɬɨɥɳɢɧɨɣ     2 – 5 

ɦɦ;  ɤɨɠɭɯ  ɲɧɟɤɚ ɢɡ  ɥɢɫɬɨɜɨɣ  ɫɬɚɥɢ  Ɇ ɋɬ3, ɬɨɥɳɢɧɨɣ  2 – 3 ɦɦ. ɇɚɢɛɨɥɟɟ  

ɬɪɭɞɨɟɦɤɢɦɢ  ɢɡɞɟɥɢɹɦɢ  ɹɜɥɹɸɬɫɹ  ɲɧɟɤɢ, ɤɨɬɨɪɵɟ  ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ 

ɥɟɧɬɵ ɩɭɬɟɦ ɝɨɪɹɱɟɣ ɫɩɥɨɲɧɨɣ ɧɚɜɢɜɤɢ ɢɥɢ ɢɡ ɨɬɞɟɥɶɧɵɯ ɜɵɤɪɨɟɤ, 

ɲɬɚɦɩɨɜɚɧɧɵɯ ɩɨ ɮɨɪɦɟ ɜɢɧɬɚ, ɩɪɢɜɚɪɟɧɧɵɟ ɤ ɜɚɥɭ ɢ ɫɜɚɪɟɧɧɵɟ ɦɟɠɞɭ 

ɫɨɛɨɣ.  

 Ɋɚɡɦɟɪɵ ɜɵɤɪɨɣɤɢ  Do, do ɢ  ɩɪɢ ɡɚɞɚɧɧɨɦ ɞɢɚɦɟɬɪɟ ɜɢɧɬɚ, ɞɢɚɦɟɬɪɟ 

ɜɚɥɚ ɢ ɲɚɝɟ ɜɢɧɬɚ  D, ɞɢɚɦɟɬɪɟ ɜɚɥɚ  d ɢ ɲɚɝɟ ɜɢɧɬɚ S  ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɥɢɧɚ            ɨɤɪɭɠɧɨɫɬɢ  ɢɫɤɨɦɨɝɨ   

ɞɢɚɦɟɬɪɚ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɢɧɬɨɜɭɸ ɥɢɧɢɸ ɫ ɲɚɝɨɦ  S, ɚ ɭɝɨɥ ɩɨɞɴɟɦɚ ɜɢɧɬɚ 

ɪɚɜɟɧ   ,   ɬɨɝɞɚ: 

S =  do · ЭР     ɨɬɤɭɞɚ 

do = S /  · ЭР  ,                  [3]               (3.17) 

do = 150 / 3,14 · 1= 47,7 ɦɦ. 

ɉɨ ɞɚɧɧɨɦɭ   ɡɧɚɱɟɧɢɸ   do  ɢ ɢɡɜɟɫɬɧɵɦ  D  ɢ  d  ɧɚɯɨɞɢɦ: 

Do = D + do – d ,                                     (3.18) 

Do  =  200 + 47 – 36 = 211 ɦɦ; 

ɍɝɨɥ  ɨɩɪɟɞɟɥɹɟɦ ɢɡ  ɫɨɨɬɧɨɲɟɧɢɹ: 

L/  Do = l /  do =  ,                             (3.19) 

ɝɞɟ    L – ɞɥɢɧɚ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɜɟɬɤɚ; 

 l – ɞɥɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ  ɜɟɬɤɚ; 

  = 360° (1 – )    

 Ɋɚɡɦɟɪ  ɜɵɤɪɨɣɤɢ   ɦɨɠɧɨ   ɨɩɪɟɞɟɥɢɬɶ   ɢ  ɛɨɥɟɟ ɩɪɨɫɬɵɦ  ɫɩɨɫɨɛɨɦ: 

ɚ = D – d / 2;        ɚ = 200 – 36 / 2 = 82,                    (3.20) 

d0 = ɚ · 2 · d · l / (L – l) ;                            (3.21) 

L = ;        l = ;                                (3.22)   
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L =   = 645,6 ɦɦ. 

l  =    =    =  187,8 ɦɦ.  

 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɲɧɟɤɨɜ ɜɵɛɢɪɚɸɬ ɢɡ ɭɫɥɨɜɢɣ ɬɪɟɛɭɟɦɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ.  

 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɧɟɤɚ ɩɨɜɵɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ  ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ  

ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɢɞɟɥɚ, ɚ ɡɚɬɟɦ ɪɨɫɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɱɢɧɚɟɬ 

ɨɬɫɬɚɜɚɬɶ ɨɬ ɩɨɜɵɲɟɧɢɹ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ. 

 ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɛɨɥɶɲɢɯ ɞɢɚɦɟɬɪɨɜ ɧɟ ɫɥɟɞɭɟɬ   ɛɪɚɬɶ  ɜɵɲɟ  750 ɜ 

ɦɢɧɭɬɭ, ɚ ɦɚɥɵɯ ɞɢɚɦɟɬɪɨɜ ɫɜɵɲɟ 1500 ɜ ɦɢɧɭɬɭ. 

 

 3.2.4  ɉɪɨɜɟɪɤɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ 

  ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɜɨɞɢɬɫɹ ɤ ɩɪɨɜɟɪɤɟ  

ɧɟɪɚɜɟɧɫɬɜɚ: 

L  Le                                 [13]            (3.23) 

ɝɞɟ    L – ɞɨɥɝɨɜɟɱɧɨɫɬɶ  ɩɨɞɲɢɩɧɢɤɚ, ɦɥɧ. ɨɛ.; 

 Lɟ – ɷɤɜɢɜɚɥɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɨɞɲɢɩɧɢɤ ɞɨɥɠɟɧ ɜɵɞɟɪɠɚɬɶ 

ɡɚ ɩɨɥɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɦɥɧ. ɨɛ. 

L = (ɋ Ʉɤɚɱ / Ɋɪɚɫɱ)
m 

;                                      (3.24) 

ɝɞɟ    m = 3 ɞɥɹ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɨɜ; 

 ɋ – ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ; 

 Ɋ – ɩɪɢɜɟɞɟɧɧɚɹ ɧɚɝɪɭɡɤɚ. 

Ɋ = (ɏ · V · Fr + V · Fa) · Ʉɛ · Ʉɬ ,                                  (3.25) 

ɝɞɟ   Fr ɢ Fa – ɪɚɞɢɚɥɶɧɚɹ ɢ ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɲɢɩɧɢɤ; 

 V – ɤɨɷɮɮɢɰɢɟɧɬ ɜɪɚɳɟɧɢɹ,  V = 1,2; 

 Ʉɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ,  Ʉɛ = 1,3; 

 Ʉɬ – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ,  Ʉɬ = 1; 

 ɏ ɢ Y – ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɵɯ ɢ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ; 

                              ɏ = 0,56,     Y = 1- ɏ / ɟ;                              (3.26) 

ɟ = 0,574 (2,52/7)0,215
; 



 

 

Иɡɦ. Лɢɫɬ № дɨкɭɦ. ɉɨдɩɢɫь Дɚɬɚ 

Лɢɫɬ 

 
ВКР 35.03.06.220.20.МКГ.00.00.00.ПЗ 

ɝɞɟ    ɋɨ – ɫɬɚɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ; 

 ɟ = 0,46; 

 Y = 1 – 0,56 / 0,46 = 0,95; 

Ɋ = (0,56 · 1,2 · 2,52 + 0,95 · 0,723) · 1,3 · 1 = 1,8; 

 

L = (10,8 · 1,1 / 1,8)3
 = 287 ɦɥɧ. ɨɛ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ: 

 Lɟ = 60 · 10-6
 / nɡɚɦ + 1 · ni  · Lni ;            (3.27) 

ɝɞɟ nɡɚɦ – ɱɢɫɥɨ ɡɚɦɟɧ,     nɡɚɦ = 0; 

 Lɟ = 60 · 10-6
 / 0 + 1 · (1,8 / 1,8)3

 · 500 · 287 = 86,1 ɦɥɧ. ɨɛ. 

Lɟ  L. 

3.2.5 ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ 

 3.2.5.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɜɚɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

,      (3.28) 

ɝɞɟ    N – ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ, ȼɬ 

  ω – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 

  ɫ-1 

ɉɨɞɫɬɚɜɢɜ ɜ ɮɨɪɦɭɥɭ (3.11) ɡɧɚɱɟɧɢɟ ɳ ɩɨɥɭɱɢɦ ɤɨɧɟɱɧɭɸ ɮɨɪɦɭɥɭ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɚɥɭ: 

,      (3.29) 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 

 ɇ·ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɜɚɥɚ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ: 
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,     (3.30) 

ɝɞɟ    WɊ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɤɪɭɱɟɧɢɢ, ɤɨɬɨɪɵɣ ɞɥɹ ɬɨɧɤɨɫɬɟɧɧɨɝɨ 

ɜɚɥɚ ɪɚɜɟɧ: 

,      (3.31) 

ɝɞɟ    d – ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦ  

t – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɩɨɥɨɝɨ ɜɚɥɚ, 

ДɮЖ – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɤɪɭɱɟɧɢɢ (ɞɥɹ ɫɬɚɥɢ ɋɬ 3): 

ДɮЖ=0,6·ДɭЖ=96 Ɇɉɚ, 

Ɉɬɫɸɞɚ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɪɚɜɧɚ: 

,      (3.32) 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 

 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɨɤ ɜɚɥɚ 3 ɦɦ. Ⱦɥɹ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɩɪɨɜɟɞɟɦ 

ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɚɧɧɚɹ ɬɨɥɳɢɧɚ ɩɨɥɨɝɨ ɜɚɥɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ. 

 

 3.2.5.2  Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɧɚ ɫɪɟɡ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɰɚɩɮɵ ɫ ɩɪɢɜɨɞɨɦ. 

ɉɪɢɦɟɦ, ɱɬɨ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɰɚɩɮɵ ɫ ɩɪɢɜɨɞɨɦ ɩɪɢɦɟɧɹɟɦ ɬɪɢ ɛɨɥɬɚ Ɇ 12. 

ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɛɨɥɬɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ: 

, 
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ɝɞɟ    n – ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ; 

Ⱥ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɛɨɥɬɚ, ɦ 

ɫ – ɞɢɚɦɟɬɪ ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɦ 

ДɮЖ – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɪɟɡ (ɞɥɹ ɫɬɚɥɢ ɋ 3) ДɮЖ=0,6·ДɭЖ=96 Ɇɉɚ. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɬɪɢ ɛɨɥɬɚ Ɇ12 ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 

 

3.3 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɋɚɫɱɟɬ ɧɚ ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɪɚɡɞɚɱɭ ɤɨɪɦɨɜ ɜ 

ɤɨɪɨɜɧɢɤɟ ɧɚ 400 ɝɨɥɨɜ. 

Ɋɚɫɯɨɞ ɤɨɪɦɨɜ – 3,7 ɤɝ ɧɚ ɝɨɥɨɜɭ ɢɫɯɨɞɹ ɢɡ ɪɚɰɢɨɧɚ. Ɉɛɴɟɦ ɪɚɛɨɬ ɡɚ 

ɫɭɬɤɢ ɢ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɚɥɢɱɢɹ ɩɨɝɨɥɨɜɶɹ ɢ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ. 

Vc = Q·n,      (3.3.1) 

ɝɞɟ  Q – ɪɚɫɯɨɞ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ, ɤɝ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ. 

Vc = 3,7 · 1000=3700 ɤɝ. 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Vɝ = Vc · nɞɧ,      (3.3.2) 

ɝɞɟ nɞɧ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɝɨɞɭ. 

Vɝ = 3700· 365=1350500ɤɝ = 1350,5 ɬ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɫɱɺɬɨɜ ɩɨ ɮɨɪɦɭɥɟ (3.8): 

W1=5000 ɤɝ/ɱ; 

W0=6000 ɤɝ/ɱ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                  ,
ɱ

ɟ
ɟ

W

N
Э                                                                    (3.3.3) 
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ɝɞɟ    Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɥ/ɱ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ N0=30 ɤȼɬ, N1=5 ɤȼɬ, ɧɚɯɨɞɢɦ: 

,/·005,0
6000

30

0
ɱɚсɤɝɤВɬЭ

ɟ  

,/·001,0
5000

5
1 ɱɚсɤɝɤВɬЭɟ  

Ɇɟɬɚɥɥɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
cɝɨɞɱ

ɟ
TTW

GɆ        (3.3.4) 

ɝɞɟ      G – ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɚɲɢɧɵ; 

Ɍɫ – ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧ, ɥɟɬ. 

 

ɍɱɢɬɵɜɚɹ, ɱɬɨ G1=250 ɤɝ, G0=400 ɤɝ, Tɝɨɞ1,0=1350,  

Ɍɫ1,0=5, ɧɚɯɨɞɢɦ: 

,/6106,7
513506000

400

0
ɤɝɤɝɆ

ɟ  

./5104,1
513505000

250

1
ɤɝɤɝɆ

ɟ  

Ɏɨɧɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                      ,

сɥɝɨɞɱ

ɛ
ɟ ɌɌW

C
F                                                      (3.3.5) 

ɝɞɟ  ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɉɪɢɧɢɦɚɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɱɬɨ ɋɛ1=65000 ɪɭɛ., ɋɛ0=120000 ɪɭɛ., 

ɨɩɪɟɞɟɥɹɟɦ: 

.,/.0036,0
513506000

120000

0
ɤɝɪɭɛF

ɟ  

./.0024,0
513505000

65000

1
ɤɝɪɭɛF

ɟ  
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

,.. АССCS ɪɬɨэɩз                                               (3.3.6) 

ɝɞɟ ɋɡ.ɩ. – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ./ɤɝ; 

ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ ɤɝ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ; 

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɪɨɞɭɤɰɢɸ, ɪɭɛ/ ɤɝ. 

,.. ссɨɬсɬɞɟɱɩз ККККTzС                                 (3.3.7) 

ɝɞɟ  zɱ – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ; 

Ɍɟ – ɬɪɭɞɨɺɦɤɨɫɬɶ, ɱɟɥ/ ɤɝ. 

,
ɱ

ɪ
ɟ

W

ɉ
Ɍ                                                                    (3.3.8) 

.,/00017,0
6000

1 ɤɝɱɟɥɌ
ɟ  

.,/0002,0
5000

1 ɤɝɱɟɥɌɟ  

 

,/.028,02,11,11,13,10002,0800.. ɤɝɪɭɛС ɩз  

,/.023,02,11,11,13,100017,0801.. ɤɝɪɭɛС ɩз  

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

                                ,сээ ЭЦС                                                 (3.3.9) 

ɝɞɟ ɐɟ – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ; (ɐɷ=2,57 ɪɭɛ./ɤȼɬ·ɱ) 

        ɗɫ – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ/ɤɝ. 

,/012,0005,057,20 ɤɝɪɭɛСэ  

,/002,0001,057,21 ɤɝɪɭɛСэ  

Ɂɚɬɪɚɬɵ ɧɚ ɊɌɈ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                                        ,
100

ɝɨɞɱ

ɪɬɨɛ
ɪɬɨ ɌW

ɇС
С                                        (3.3.10) 

ɝɞɟ ɇɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɊɌɈ, %. 

,/0036.0
13506000100

8,19120000

0
ɤɝɪɭɛС

ɪɬɨ
 

./0023.0
13505000100

8,1965000

1
ɤɝɪɭɛС

ɪɬɨ
 

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫ ɩɨ ɮɨɪɦɭɥɟ: 

                                     ,
100

ɝɨɞɱ

ɛ

ɌW

ɚС
А                                             (3.3.11) 

ɝɞɟ  ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 
ɉɪɢɧɢɦɚɹ ɩɨ ɧɨɪɦɚɬɢɜɚɦ, ɱɬɨ ɚ0,1=18, ɧɚɯɨɞɢɦ 

,/.0032,0
13506000100

18120000
0 ɤɝɪɭɛА  

,/.0021,0
13505000100

1865000
0 ɤɝɪɭɛА  

,/047,00032,00036,0012,0028,00 ɤɝɪɭɛS  

,/04,00021,00023,002,0023,01 ɤɝɪɭɛS  

ɉɪɢɜɟɞɺɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                        ,tɧɧɩɪ FESɤESС                              (3.3.12) 

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ; 

Ʉ – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɮɨɧɞɨɺɦɤɨɫɬɶ. 

ɉɪɢɧɢɦɚɹ, ɱɬɨ ȿɧ=0,15 ɧɚɯɨɞɢɦ: 

,/047,00036,015,0047,00 ɤɝɪɭɛСɩɪ  

,/04,00024,015,004,01 ɤɝɪɭɛСɩɪ  

 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,)10( ɝɨɞTɱWSSɝɨɞЭ                                      (3.3.13) 

ɝɞɟ Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɚ, ɱ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ Ɍɝɨɞ=1350 ɱ., ɧɚɯɨɞɢɦ: 

.4725013505000)04,0047,0( ɪɭɛɝɨɞЭ  
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Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɤЕЭЕ
ɧɝɨɞɝɨɞ                     (3.3.14) 

ɝɞɟ ȿɧ -  ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

.390002,18315,047250 ɪɭɛЕɝɨɞ  

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

                                              ,
1

ɝɨɞЭ
ɛС

ɨɤɌ                                                      (3.3.15) 

ɝɨɞɚɌɨɤ 4,1
47250

65000
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                          

7,0
4,1

1

,
1

эɮЕ

ɨɤɌɛС
ɝɨɞЭ

эɮЕ

                                            (3.3.16) 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3.2. 

Ɍɚɛɥɢɰɚ 3.3.2. - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. 

ɢɡɦɟɪ. 

Ȼɚɡɨɜɨɣ 

(ɢɫɯɨɞɧɨɣ) 

ɉɪɨɟɤɬɢ

ɪɭɟɦɨɣ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

Ɏɨɧɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɗɧɟɪɝɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

Ɇɟɬɚɥɥɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

Ɍɪɭɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɺɧɧɵɯ ɡɚɬɪɚɬ 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɤɝ/ɱ 

ɪɭɛ/ɤɝ 

ɤȼɬ/ɤɝ 

ɤɝ/ɤɝ 

ɱ-ɱ/ɤɝ 

ɪɭɛ/ɤɝ 

ɪɭɛ/ɤɝ 

ɪɭɛ 

ɪɭɛ 

ɥɟɬ 

- 

6000 

0,0036 

0,005 

0,0000076 

0,00017 

0,047 

0,047 

- 

- 

- 

5000 

0,0024 

0,001 

0,000014 

0,0002 

0,04 

0,04 

47250 

39000 

1,4 

 

0,7 
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3.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɉɛщɢɟ ɬɪɟɛɨɜɚɧɢя ɨɯɪɚɧы ɬɪɭɞɚ. 

Ʉ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, 

ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ, ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ, 

ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ, ɨɛɭɱɟɧɢɟ ɢ ɫɬɚɠɢɪɨɜɤɭ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, , 

ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.0.004 ɢ ɡɧɚɸɳɢɟ 

ɩɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɢɡɭɱɢɬɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. ɉɪɨɜɟɪɶɬɟ, ɱɬɨ ɜɫɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɪɚɛɨɬɚɸɬ ɧɨɪɦɚɥɶɧɨ ɢ ɨɩɟɪɚɬɨɪ ɩɨɧɹɥ ɜɫɟ ɮɭɧɤɰɢɢ. ɂɡɭɱɢɬɟ ɜɫɟ ɮɭɧɤɰɢɢ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɫɩɵɬɚɣɬɟ ɪɚɛɨɬɭ ɤɚɠɞɨɣ ɢɡ ɧɢɯ, ɫɜɟɪɹɹɫɶ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ. 

ɉɪɨɢɡɜɟɫɬɢ ɨɛɤɚɬɤɭ ɜɫɟɯ ɦɟɯɚɧɢɡɦɨɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɧɚ ɯɨɥɨɫɬɵɯ ɨɛɨɪɨɬɚɯ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ, ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ȼɈɆ 540 ɦɢɧ-1. ɍɛɟɞɢɬɶɫɹ ɜ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ ɧɚɞɟɠɧɨɦ ɤɪɟɩɥɟɧɢɢ ɡɚɳɢɬɧɵɯ 

ɤɨɠɭɯɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ: ɩɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɫɟɯ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɨɫɨɛɟɧɧɨ ɧɚ ɤɚɪɞɚɧɧɨɦɨɦ 

ɜɚɥɭ. ȿɫɥɢ ɡɚɦɟɬɢɬɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɬɪɟɳɢɧɵ ɢɥɢ ɞɪɭɝɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 

ɡɚɦɟɧɢɬɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɨɜɵɟ.  

ɉɪɢ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɫ ɬɪɚɤɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɫɰɟɩɧɭɸ ɩɟɬɥɸ ɫɨɟɞɢɧɢɬɶ ɫ ɬɪɚɤɬɨɪɨɦ ɩɪɢ ɩɨɦɨɳɢ ɬɹɝɨɜɨ-ɫɰɟɩɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ, ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɜ ɤɨɦɩɥɟɤɬɟ. 

Ɂɚɝɪɭɡɤɚ ɤɨɪɦɚ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɦɟɥɶɱɢɬɟɥɹ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɲɧɟɤɢ, 

ɪɟɡɢɧɨɜɵɟ ɥɨɩɚɬɵ, ɩɨɝɪɭɡɱɢɤɢ ɢ ɬ.ɞ.), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ 

ɞɢɫɬɚɧɰɢɸ ɦɟɠɞɭ ɨɩɟɪɚɬɨɪɨɦ ɢ ɦɚɲɢɧɨɣ. 

Ʉɨɪɦɨɫɦɟɫɢɬɟɥɶ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ ɧɚ 

ɩɥɨɫɤɨɣ ɬɜɟɪɞɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɦɟɫɬɨɦ ɞɥɹ ɪɚɛɨɬɵ ɢ ɯɨɪɨɲɢɦ 

ɨɛɡɨɪɨɦ. 
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ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ ɩɨ ɨɛɵɱɧɨɣ ɞɨɪɨɝɟ ɧɨɱɶɸ ɢɥɢ 

ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɡɚɠɟɱɶ ɝɚɛɚɪɢɬɧɵɟ 

ɨɝɧɢ. ɋɤɨɪɨɫɬɶ ɬɪɚɤɬɨɪɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɨɪɨɝɢ. ɉɨɦɧɢɬɟ, ɱɬɨ ɝɪɭɠɟɧɵɣ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɞɥɢɧɧɨɝɨ 

ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɪɭɠɟɧɧɨɝɨ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ - 25 ɤɦ/ɱ. 

Ɂɚɩɪɟɳɹɟɬɫɹ: 

- ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɟ ɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɟɧɚɞɟɠɧɨɦ ɤɪɟɩɥɟɧɢɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɧɵɯ 

ɤɨɠɭɯɨɜ; 

- ɡɚɛɢɪɚɬɶɫɹ ɜ ɫɦɟɫɢɬɟɥɶɧɵɣ ɛɚɤ, ɤɨɝɞɚ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɩɪɢɤɪɟɩɥɟɧ ɤ 

ɬɪɚɤɬɨɪɭ; 

- ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɪɦɨɫɦɟɫɢɬɟɥɶ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɥɸɞɟɣ, ɠɢɜɨɬɧɵɯ 

ɢ ɞɥɹ ɩɨɞɴɟɦɚ ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɣ; 

- ɫɬɨɹɬɶ ɪɹɞɨɦ ɫ ɪɚɛɨɬɚɸɳɢɦɢ ɧɨɠɚɦɢ ɢ ɜ ɡɨɧɟ ɪɚɛɨɬɚɸɳɟɝɨ 

ɫɦɟɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɧɚɜɟɪɯɭ ɡɚɝɪɭɠɚɟɦɨɝɨ ɫɬɨɝɚ,  

- ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɜɪɚɳɚɸɳɟɦɭɫɹ ɢɡɦɟɥɶɱɢɬɟɥɸ; 

- ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɪɚɛɨɬɚɸɳɟɦ 

ȼɈɆ ɬɪɚɤɬɨɪɚ ɢɥɢ ɩɪɢ ɩɪɢɫɨɟɞɢɧɟɧɧɨɦ ɤɚɪɞɚɧɧɨɦ ɜɚɥɭ; 

- ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɭɡɥɵ ɤɨɪɦɨɫɦɟɫɢɬɟɥɹ. 

- ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦɢ ɱɚɫɬɹɦɢ ɦɚɲɢɧɵ, ɧɚɩɪɢɦɟɪ ɩɨɞ 

ɫɢɥɨɫɨɩɨɝɪɭɡɱɢɤɨɦ ɢɥɢ ɬɪɚɧɫɩɨɪɬɟɪɨɦ, ɧɟ ɭɛɟɞɢɜɲɢɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ 

ɯɨɪɨɲɨ ɡɚɤɪɟɩɥɟɧɵ ɢ ɧɟ ɨɩɭɫɬɹɬɫɹ.  

- ɩɨɪɬɢɬɶ ɢ ɭɞɚɥɹɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɳɢɬɧɵɟ ɩɚɧɟɥɢ ɢɥɢ 

ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɡɧɚɤɢ ɧɚ ɦɚɲɢɧɟ. 

- ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɟɫɥɢ ɨɩɟɪɚɬɨɪ ɩɥɨɯɨ ɫɟɛɹ ɱɭɜɫɬɜɭɟɬ 

ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɚɥɤɨɝɨɥɶɧɨɝɨ ɢɥɢ ɧɚɪɤɨɬɢɱɟɫɤɨɝɨ ɨɩɶɹɧɟɧɢɹ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɦɨɛɢɥɶɧɵɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ ɡɚɩɪɟɳɚɟɬɫɹ: 

- ɩɟɪɟɞɚɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɦɨɛɢɥɶɧɵɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ ɥɢɰɚɦ, ɧɟ 

ɢɦɟɸɳɢɦ ɩɪɚɜ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɦ; 



 

 

Иɡɦ. Лɢɫɬ № дɨкɭɦ. ɉɨдɩɢɫь Дɚɬɚ 

Лɢɫɬ 

 
ВКР 35.03.06.220.20.МКГ.00.00.00.ПЗ 

- ɧɚɯɨɞɢɬɶɫɹ ɩɨɞɫɨɛɧɵɦ ɪɚɛɨɱɢɦ, ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ ɢ 

ɩɨɫɬɨɪɨɧɧɢɦ ɥɢɰɚɦ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ 

ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ; 

- ɪɚɛɨɬɚɬɶ ɫ ɧɟɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɛɨɤɨɜɵɦɢ ɢ 

ɮɪɨɧɬɚɥɶɧɵɦɢ ɡɚɳɢɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; 

- ɧɚɪɭɲɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɟɦɵ; 

- ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɪɟɜɵɲɚɸɳɟɦ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ 

ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɛɟɡ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɟɪɟɪɵɜɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɫɜɵɲɟ +40°ɋ; 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɟɠɟɫɦɟɧɧɨ 

ɫɥɟɞɢɬɶ ɡɚ: 

- ɫɨɫɬɨɹɧɢɟɦ ɫɨɟɞɢɧɟɧɢɹ ɞɵɲɥɚ ɫ ɪɚɦɨɣ; 

- ɫɨɫɬɨɹɧɢɟɦ ɫɨɟɞɢɧɟɧɢɹ ɫɰɟɩɧɨɣ ɩɟɬɥɢ ɫ ɞɵɲɥɨɦ; 

- ɫɨɫɬɨɹɧɢɟɦ ɫɨɟɞɢɧɟɧɢɹ ɯɨɞɨɜɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɞɪɚɦɧɢɤɨɦ; 

- ɫɨɫɬɨɹɧɢɟɦ ɤɪɟɩɥɟɧɢɣ ɲɚɪɧɢɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜɫɟɯ ɡɜɟɧɶɟɜ; 

- ɫɨɫɬɨɹɧɢɟɦ ɤɪɟɩɟɠɧɵɯ ɞɟɬɚɥɟɣ; 

- ɧɚɥɢɱɢɟ ɫɦɚɡɤɢ ɜɨ ɜɫɟɯ ɲɚɪɧɢɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɡɜɟɧɶɟɜ ɢ ɜ ɤɨɪɩɭɫɟ 

ɪɟɞɭɤɬɨɪɚ; 

- ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧ ɢ ɞɟɮɨɪɦɚɰɢɣ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ; 

- ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧ ɢ ɞɟɮɨɪɦɚɰɢɣ ɩɨɞ ɜɡɞɭɜɲɟɣɫɹ ɤɪɚɫɤɨɣ; 

- ɫɨɫɬɨɹɧɢɟ ɪɟɠɭɳɢɯ ɧɨɠɟɣ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣ ɢ ɫɢɬɭɚɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 

ɚɜɚɪɢɹɦ ɢ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɧɟɨɛɯɨɞɢɦɨ: ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ 

ɢ ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ.  

Ɉɩɟɪɚɬɢɜɧɨ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɢɱɢɧ ɚɜɚɪɢɣ ɢɥɢ ɫɢɬɭɚɰɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɹɦ ɢɥɢ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ.  

ɉɪɢ ɜɢɞɢɦɨɦ ɩɨɜɪɟɠɞɟɧɢɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ, ɜɵɤɥɸɱɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ. 



 

 

Иɡɦ. Лɢɫɬ № дɨкɭɦ. ɉɨдɩɢɫь Дɚɬɚ 

Лɢɫɬ 

 
ВКР 35.03.06.220.20.МКГ.00.00.00.ПЗ 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɡɚɞɵɦɥɟɧɢɢ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɩɨ 

ɬɟɥɟɮɨɧɭ «01» ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɨɩɨɜɟɫɬɢɬɶ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɫɬɚɜɢɬɶ ɜ 

ɢɡɜɟɫɬɧɨɫɬɶ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɫɨɨɛɳɢɬɶ ɨ ɜɨɡɝɨɪɚɧɢɢ ɧɚ ɩɨɫɬ 

ɨɯɪɚɧɵ. Ɉɬɤɪɵɬɶ ɡɚɩɚɫɧɵɟ ɜɵɯɨɞɵ ɢɡ ɡɞɚɧɢɹ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ, 

ɡɚɤɪɵɬɶ ɨɤɧɚ ɢ ɩɪɢɤɪɵɬɶ ɞɜɟɪɢ.  

ɉɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɟɫɥɢ ɷɬɨ ɧɟ ɫɨɩɪɹɠɟɧɨ ɫ ɪɢɫɤɨɦ ɞɥɹ ɠɢɡɧɢ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɜɫɬɪɟɱɭ ɩɨɠɚɪɧɨɣ ɤɨɦɚɧɞɵ. 

Ɉɪɝɚɧɢɡɨɜɚɬɶ ɩɟɪɜɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɞɨɫɬɚɜɤɭ ɟɝɨ ɜ ɦɟɞɢɰɢɧɫɤɭɸ ɨɪɝɚɧɢɡɚɰɢɸ.  

 

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.   
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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 

  

 ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ 

ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ  ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɜɵɜɨɞɵ: 

ɚ) ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. ɉɪɨɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɩɨ ɬɟɦɟ ȼɄɊ.    

ɛ)  Ɋɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ 

ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ, ɩɨɜɵɫɢɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɢ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɛɵɫɬɪɨ 

ɫɟɛɹ ɨɤɭɩɚɟɬ ɢ ɞɚɟɬ ɛɨɥɶɲɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

ɜ) ɇɚɢɛɨɥɶɲɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ            

ɭɫɬɚɧɨɜɤɢ  ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɟ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ, 

ɫɛɟɪɟɠɟɧɧɨɝɨ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ            

ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɦɚɲɢɧɨɣ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɫɧɢɠɟɧɢɹ ɢɯ ɬɪɭɞɨɺɦɤɨɫɬɢ. 
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