






 

Ⱥɧɧɨɬɚɰɢɹ 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ȼɚɯɢɬɨɜɚ Ɇɚɧɫɭɪɚ 

Ɇɭɛɚɪɚɤɹɧɨɜɢɱɚ ɧɚ ɬɟɦɭ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɚɥɨɪɢɮɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ 

ɡɚɩɢɫɤɭ ɧɚ   54    ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɭɸ  2  ɬɚɛɥɢɰɵ,  12  

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 ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɢ ɚɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɬɹɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. ȼ ɪɚɡɞɟɥɟ ɬɚɤ ɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɪɚɫɱɟɬɵ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɚɥɨɪɢɮɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

 

 



 

Abstract 

 

For the final qualifying work of Vakhitov Mansur Mubarakyanovich on the 

topic "Improving the microclimate system of the vegetable storage with the 

development of a heating plant". 

The final qualifying work contains an explanatory note on 54 sheets of 

typewritten text, including 2 tables, 12 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 systems for maintaining 

microclimate and analysis of exhaust device designs. 

The second section provides the rationale for the proposed microclimate 

system of the vegetable storage. The section also provides technological 

calculations. 

The third section describes the developed design of the heater unit and its 

design calculations. An instruction on labor protection was developed and a 

technical and economic calculation of the structure was made.  
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ȼɜɟɞɟɧɢɟ 

Ɇɚɝɢɫɬɪɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɧɚɲɟɣ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɤɭɪɫ ɧɚ ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ 

ɫɨɜɟɪɲɟɧɫɬɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɮɨɪɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɛɚɡɟ 

ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɞɢɧɟɧɢɣ ɢ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɇɚɪɹɞɭ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ ɛɨɥɶɲɨɟ 

ɜɧɢɦɚɧɢɟ ɜ ɋɏɉ ɛɭɞɟɬ ɭɞɟɥɟɧɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɜɨɳɟɣ. ɉɟɪɟɜɨɞ ɷɬɢɯ ɨɬɪɚɫɥɟɣ 

ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɨɫɧɨɜɭ ɩɨɡɜɨɥɢɬ ɜ ɤɨɦɩɥɟɤɫɟ ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ 

ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɯɪɚɧɟɧɢɟɦ ɢ ɩɟɪɟɪɚɛɨɬɤɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɤɨɦɩɥɟɤɫɨɜ ɫ ɛɥɨɤɢɪɨɜɚɧɧɵɣ ɦɟɠɞɭ ɫɨɛɨɣ ɫ 

ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɩɨɜɵɲɚɸɳɢɣ ɫɨɯɪɚɧɧɨɫɬɶ ɨɜɨɳɟɣ.  

Ɉɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɜɪɟɦɟɧɧɚɹ ɡɚɪɭɛɟɠɧɚɹ ɩɪɚɤɬɢɤɚ 

ɩɨɫɥɟɭɛɨɪɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɢ ɜ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɩɥɟɤɫɚɯ 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ, ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɨɜɨɳɟɣ. Ɂɚ 

ɪɭɛɟɠɨɦ ɯɪɚɧɢɥɢɳɟ ɤɚɤ ɩɪɚɜɢɥɨ, ɫɬɪɨɢɬ ɜ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɜɨɳɟɣ. ȼ 

ɫɨɫɬɚɜ ɯɪɚɧɢɥɢɳ ɜɯɨɞɹɬ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɩɪɢɟɦɤɢ ɢ ɨɛɪɚɛɨɬɤɢ 

ɩɪɨɞɭɤɰɢɢ. Ⱥɝɪɨɩɪɨɦɵɲɥɟɧɧɵɟ ɤɨɦɩɥɟɤɫɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɟ ɢ ɩɪɟɞɩɪɢɹɬɢɹ 

ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɨɜɨɳɟɣ ɧɚ ɩɨɥɭɮɚɛɪɢɤɚɬɵ.    

ɍɦɟɥɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ  ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɜɪɟɦɟɧɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɤɚɤ ɭ ɧɚɫ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɨɦ ɛɭɞɟɬ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɚɞɟɠɧɨɦɭ ɫɧɚɛɠɟɧɢɸ ɧɚɲɟɣ ɫɬɪɚɧɵ ɩɪɨɞɨɜɨɥɶɫɬɜɢɟɦ ɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɫɵɪɶɟɦ. 

Ɂɚɞɚɱɟɣ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɦɢɤɪɨɤɥɢɦɚɬɚɦɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜ ɟё ɪɚɡɜɢɬɢɹ.  
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1 Ʌɢɬɟɪɚɬɭɪɧɨ – ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɯɪɚɧɟɧɢɹ ɢ ɫɩɨɫɨɛɨɜ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɚɧɢɹ ɤɥɢɦɚɬɚ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɬɚɛɢɥɶɧɵɟ ɭɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ ɫ ɭɱɟɬɨɦ ɢɫɩɚɪɟɧɢɹ, ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ ɢ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɨɝɨ, ɞɵɯɚɧɢɹ ɩɪɨɞɭɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɯɪɚɧɟɧɢɹ. 

ȼɚɠɧɟɣɲɢɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɩɪɢ ɯɪɚɧɟɧɢɢ ɨɜɨɳɟɣ ɢ 

ɮɪɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɜɥɚɠɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɨɜɨɳɟɣ 

ɢ ɮɪɭɤɬɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɧɨɣ. Ⱦɥɹ ɦɧɨɝɢɯ ɨɜɨɳɟɣ ɢ ɮɪɭɤɬɨɜ 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɚɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɥɟɠɢɬ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 80 ɞɨ 95%. ɉɨɧɢɠɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɟɪɟɫɵɯɚɧɢɸ 

ɩɪɨɞɭɤɬɚ ɢ ɩɨɬɟɪɹɦ ɜ ɜɟɫɟ, ɚ ɩɨɜɵɲɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɵɡɵɜɚɟɬ ɝɧɢɟɧɢɟ 

ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɬɚ ɨɱɟɧɶ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ 

ɩɪɨɬɟɤɚɧɢɹ ɜ ɧɟɦ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɚɤɬɢɜɧɨɫɬɶ 

ɜɨɡɛɭɞɢɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ ɛɨɥɟɡɧɟɣ. Ɋɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɹɬ 

ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɨɧɞɟɧɫɚɬɚ ɢ ɝɧɢɟɧɢɸ ɩɪɨɞɭɤɬɚ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɫɨɯɪɚɧɧɨɫɬɢ ɨɜɨɳɟɣ ɢ ɮɪɭɤɬɨɜ ɜɚɠɧɨ ɫɨɡɞɚɬɶ 

ɨɩɬɢɦɚɥɶɧɵɣ ɫɨɫɬɚɜ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɜɨɡɞɭɯɚ. Ɏɪɭɤɬɵ ɢ 

ɨɜɨɳɢ ɥɭɱɲɟ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɦɟɞɥɟɧɧɟɟ ɞɨɡɪɟɜɚɸɬ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ 

ɤɢɫɥɨɪɨɞɚ. Ɍɚɤɠɟ ɜɚɠɧɨ ɫɥɟɞɢɬɶ ɡɚ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɟ ɧɚ ɨɩɬɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ. 

ɏɪɚɧɟɧɢɢ ɦɧɨɝɢɯ ɨɜɨɳɟɣ ɢ ɮɪɭɤɬɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ 

ɬɟɩɥɚ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɷɬɨ ɯɨɪɨɲɨ, ɬɚɤ ɤɚɤ ɡɚɳɢɳɚɟɬ ɯɪɚɧɹɳɢɣɫɹ ɩɪɨɞɭɤɬ 

ɨɬ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɡɢɦɧɟɦ ɯɪɚɧɟɧɢɢ. ɇɨ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɜɵɞɟɥɹɟɦɨɟ 

ɬɟɩɥɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɨɥɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ 

ɩɪɢɜɨɞɢɬɶ ɤ ɩɟɪɟɝɪɟɜɭ ɩɪɨɞɭɤɰɢɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɟɟ ɩɨɪɱɟ. 
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1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ  

 

Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɵɲɧɚɹ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ 

ɇɚɢɛɨɥɟɟ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɜɢɞ ɜɟɧɬɢɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɫɢɥɭ 

ɜɟɬɪɚ. ȼɟɧɬɢɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɢ ɤɪɨɜɟɥɶɧɨɝɨ ɤɨɧɶɤɚ, ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɟɧɬɢɥɹɬɨɪɨɜ. 

 

Ɋɢɫɭɧɨɤ 1.2 - ɉɨɩɟɪɟɱɧɚɹ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɹ 

Ɏɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɛɚɡɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɫɢɥɭ 

ɜɟɬɪɚ, ɤɨɝɞɚ ɭɫɥɨɜɢɹ (ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ) ɚɞɟɤɜɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ 

ɨɬɤɥɸɱɟɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. Ʉɨɝɞɚ, ɩɪɢ ɷɤɨɧɨɦɢɢ 

ɷɧɟɪɝɢɢ, ɠɟɥɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ, ɢɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ ɧɚ ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ ɜɟɧɬɢɥɹɰɢɸ, ɡɚɤɪɵɜɚɹ ɨɤɧɚ 

ɫɨ ɫɬɨɪɨɧɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɩɨɞɤɥɸɱɚɹ ɛɨɤɨɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ, ɤɨɬɨɪɵɟ 

ɭɜɟɥɢɱɢɜɚɸɬ ɫɜɨɸ ɫɤɨɪɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɭɩɚɟɦɵɦ ɜɨɡɞɭɯɨɦ. 
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Ɋɢɫɭɧɨɤ 1.3 - ɉɨɩɟɪɟɱɧɚɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ  

Ɏɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɛɚɡɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɫɢɥɭ 

ɜɟɬɪɚ. Ʉɨɝɞɚ, ɩɪɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ, ɠɟɥɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɟ 

ɫɨɯɪɚɧɹɸɬɫɹ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ ɧɚ ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ ɜɟɧɬɢɥɹɰɢɸ, 

ɡɚɤɪɵɜɚɟɬɫɹ ɲɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɛɨɤɨɜɵɟ 

ɜɟɧɬɢɥɹɬɨɪɵ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɤɥɸɱɚɸɬɫɹ 

ɜɟɧɬɢɥɹɬɨɪɵ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 1.4 - Ʉɪɵɲɧɚɹ ɞɢɮɮɭɡɧɚɹ ɜɟɧɬɢɥɹɰɢɹ 

Ɏɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɛɚɡɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɫɢɥɭ 

ɜɟɬɪɚ. Ʉɨɝɞɚ, ɩɪɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ, ɠɟɥɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɟ 

ɞɨɫɬɢɝɚɸɬɫɹ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ ɧɚ ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ ɜɟɧɬɢɥɹɰɢɸ, 

ɭɫɬɚɧɚɜɥɢɜɚɹ ɛɨɤɨɜɵɟ ɨɤɧɚ ɜ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɡɢɰɢɸ, ɩɟɪɟɯɨɞɹ ɤ ɪɚɛɨɬɟ 

ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɬɹɠɧɵɯ ɲɚɯɬ. 
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Ɋɢɫɭɧɨɤ 1.5 - Ɍɭɧɧɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɹ 

Ɏɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɛɚɡɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɫɢɥɭ 

ɜɟɬɪɚ, ɤɨɝɞɚ ɭɫɥɨɜɢɹ (ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ) ɚɞɟɤɜɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ 

ɨɫɬɚɸɬɫɹ ɨɬɤɥɸɱɟɧɧɵɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. Ʉɨɝɞɚ, 

ɩɪɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ, ɠɟɥɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ, 

ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ ɧɚ ɮɨɪɫɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ «Ɍɭɧɧɟɥɶ». ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɜɫɟ ɛɨɤɨɜɵɟ ɨɤɧɚ ɡɚɤɪɵɜɚɸɬɫɹ ɢ ɩɨɷɬɚɩɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɟɧɬɢɥɹɬɨɪɵ 

ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɞɨɫɬɢɝɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɩɨ 

ɜɫɟɦɭ ɨɛɴɟɦɭ ɩɨɦɟɳɟɧɢɹ, ɛɥɚɝɨɞɚɪɹ ɩɨɹɜɥɹɸɳɟɦɭɫɹ ɩɨɬɨɤɭ ɜɨɡɞɭɯɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɦɨɠɧɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɧɟɟ 

ɭɩɨɦɹɧɭɬɵɦɢ ɜɚɪɢɚɧɬɚɦɢ. 

 

 

 



12 

 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɢɤɪɨɤɥɢɦɚɬɚ 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚ 

ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚɦɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɫɩɨɫɨɛɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɜɨɞɢɥɫɹ ɩɨ 

ɦɚɬɟɪɢɚɥɚɦ ɩɚɬɟɧɬɧɨɝɨ ɮɨɧɞɚ ɢ ɛɢɛɥɢɨɬɟɱɧɨɝɨ ɮɨɧɞɚ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɚɧɚɥɨɝɨɜ ɢ ɩɪɨɬɨɬɢɩɚ. ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ 

ɨɬɥɢɱɚɬɶɫɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ, ɧɚɞɟɠɧɨɫɬɶɸ, ɦɚɥɵɦɢ 

ɝɚɛɚɪɢɬɚɦɢ, ɩɪɨɫɬɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɭɞɨɛɫɬɜɨɦ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, 

ɦɢɧɢɦɚɥɶɧɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ. Ʉɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɩɪɢɡɧɚɤɢ ɩɪɨɬɨɬɢɩɚ, ɚ ɩɨ ɧɨɜɵɦ ɩɪɢɡɧɚɤɚɦ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ 

ɤɨɧɟɱɧɨɣ ɰɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ (ɪɢɫɭɧɨɤ 1.6) ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɚɧɚɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɤɥɚɞɫɤɢɯ 

ɩɨɦɟɳɟɧɢɣ. 

ɉɨɜɟɪɯɧɨɫɬɢ ɭɫɟɱɟɧɧɵɯ ɞɢɫɤɨɜ ɫɧɚɛɠɟɧɵ ɲɟɫɬɶɸ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 

ɪɚɞɢɚɥɶɧɵɦɢ ɫɩɥɨɲɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɢɡ ɷɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɨɛɪɚɡɭɸɳɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɭɝɨɥ 60° ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɨɬ ɩɟɪɢɦɟɬɪɨɜ 

ɛɨɥɶɲɨɝɨ ɨɫɧɨɜɚɧɢɹ ɤɨɧɢɱɟɫɤɢɯ ɞɢɫɤɨɜ ɞɨ ɨɬɜɟɪɫɬɢɹ ɫɬɨɹɤɚ. Ⱦɚɧɧɨɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɜɟɬɪɚ ɦɟɠɞɭ 

ɦɚɥɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɭɫɟɱɟɧɧɵɯ ɞɢɫɤɨɜ, ɬ.ɟ. ɭɜɟɥɢɱɢɬɶ ɞɢɧɚɦɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɦɟɧɶɲɢɬɶ ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 

ɜ ɨɬɜɟɪɫɬɢɢ ɫɬɨɹɤɚ ɢ ɭɜɟɥɢɱɢɬɶ ɜɨɡɞɭɲɧɨɟ ɪɚɡɪɟɠɟɧɢɟ ɜ ɜɵɯɨɞɧɨɦ ɫɟɱɟɧɢɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɫɬɨɹɤɚ. ɉɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɞɜɢɠɭɳɚɹ ɫɢɥɚ ɩɪɨɰɟɫɫɚ 

(ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ) - ɪɚɡɧɨɫɬɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ - 

ɜɵɯɨɞɟ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɫɬɨɹɤɟ ɞɥɹ ɜɵɬɹɠɤɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɢɡ ɩɨɦɟɳɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ, 

ɟɝɨ ɪɚɫɯɨɞɭ, ɩɨɜɵɲɚɟɬɫɹ ɜɨɡɞɭɯɨɨɛɦɟɧ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ.  
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1 - ɜɟɪɯɧɢɣ ɭɫɟɱɟɧɧɵɣ ɞɢɫɤ; 2 - ɧɢɠɧɢɣ ɭɫɟɱɟɧɧɵɣ ɞɢɫɤ; 3 - ɤɨɧɢɱɟɫɤɢɣ 

ɞɢɫɤ; 4 - ɫɬɨɣɤɢ; 5 - ɨɬɜɟɪɫɬɢɟ; 6 - ɩɚɬɪɭɛɨɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɫɬɨɹɤɚ;  

7 - ɭɤɨɫɢɧɵ; 8 - ɡɚɳɢɬɧɚɹ ɫɟɬɤɚ; 9 - ɪɚɞɢɚɥɶɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ. 

Ɋɢɫɭɧɨɤ 1.6 - ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 

Ɋɚɛɨɬɚ ɞɟɮɥɟɤɬɨɪɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ 

- ɜɟɬɪɚ. ɍɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɜ ɜɵɬɹɠɧɨɣ ɬɪɭɛɟ (ɲɚɯɬɟ), 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɜɵɫɢɬɶ ɟɝɨ ɫɤɨɪɨɫɬɧɨɣ (ɞɢɧɚɦɢɱɟɫɤɢɣ) ɧɚɩɨɪ ɢ 

ɟɫɬɟɫɬɜɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɜ ɩɨɦɟɳɟɧɢɢ ɦɨɠɧɨ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɫɬɶɟɦ 

ɜɵɬɹɠɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚɫɚɞɤɢ ɜ ɜɢɞɟ ɫɨɩɥɚ ȼɟɧɬɭɪɢ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɜɨɡɞɭɯɚ 

ɱɟɪɟɡ ɫɨɩɥɨ ȼɟɧɬɭɪɢ ɜ ɫɟɱɟɧɢɹɯ ɟɟ ɷɥɟɦɟɧɬɨɜ ɫɬɚɬɢɱɟɫɤɨɟ ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɨɬɥɢɱɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ 

ɝɨɪɥɨɜɢɧɟ, ɝɞɟ ɫɟɱɟɧɢɟ ɩɨɬɨɤɚ ɧɚɢɦɟɧɶɲɟɟ, ɚ ɫɤɨɪɨɫɬɶ ɧɚɢɛɨɥɶɲɚɹ, 

ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 

ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɟɩɟɧɶ ɪɚɡɪɟɠɟɧɢɹ. ɂ, ɧɚɨɛɨɪɨɬ, ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɞɢɮɮɭɡɨɪɚ, ɝɞɟ ɫɟɱɟɧɢɟ ɩɨɬɨɤɚ ɧɚɢɛɨɥɶɲɟɟ, ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɩɥɨ 

ȼɟɧɬɭɪɢ (ɜɫɬɚɜɤɭ ȼɟɧɬɭɪɢ) ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɷɠɟɤɬɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɬɟɩɟɧɶ ɪɚɡɪɟɠɟɧɢɹ ɜ ɤɚɧɚɥɟ ɝɨɪɥɨɜɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɲɢɪɢɧɵ 

ɝɨɪɥɨɜɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɨɧɚ ɩɨɜɵɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 
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Ⱦɟɮɥɟɤɬɨɪ ɞɥɹ ɜɵɬɹɠɤɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɪɚɛɨɬɚɟɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚɪɭɠɧɵɣ ɜɨɡɞɭɯ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɜɟɬɪɚ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɚɧɚɥ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɞɜɭɦɹ ɭɫɟɱɟɧɧɵɦɢ ɤɨɧɢɱɟɫɤɢɦɢ ɞɢɫɤɚɦɢ 1, 2 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɟɝɨ ɤɨɧɭɫɧɭɸ ɫɭɠɚɸɳɭɸ (ɤɨɧɮɭɡɨɪɧɭɸ) ɱɚɫɬɶ, 

ɡɚɡɨɪ (ɝɨɪɥɨɜɢɧɭ) ɦɟɠɞɭ ɦɚɥɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɭɫɟɱɟɧɧɵɯ ɤɨɧɭɫɨɜ, 

ɪɚɫɲɢɪɹɸɳɭɸ (ɞɢɮɮɭɡɨɪɧɭɸ) ɱɚɫɬɶ ɢ ɜɵɯɨɞɢɬ ɜ ɚɬɦɨɫɮɟɪɭ. ɉɪɢ ɷɬɨɦ ɜ 

ɝɨɪɥɨɜɢɧɟ ɜɨɡɧɢɤɚɟɬ ɷɠɟɤɬɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɨɡɪɚɫɬɚɟɬ ɞɜɢɠɭɳɚɹ ɫɢɥɚ 

ɩɪɨɰɟɫɫɚ (ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ) - ɪɚɡɧɨɫɬɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɜɯɨɞɟ - ɜɵɯɨɞɟ ɜɨɡɞɭɯɚ ɜ ɩɚɬɪɭɛɤɟ 6 ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɫɬɨɹɤɚ ɞɥɹ ɜɵɬɹɠɤɢ 

ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ 

ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɬ.ɟ. ɟɝɨ ɪɚɫɯɨɞɭ, ɩɨɜɵɲɚɟɬɫɹ ɜɨɡɞɭɯɨɨɛɦɟɧ ɫ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɞɟɮɥɟɤɬɨɪɚ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɢɬɶ (ɭɦɟɧɶɲɢɬɶ 

ɢɥɢ ɭɜɟɥɢɱɢɬɶ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɥɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɭɫɟɱɟɧɧɵɯ ɞɢɫɤɨɜ С, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬɧɨɲɟɧɢɟ С/Н, ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɞɥɢɧɵ ɫɬɨɟɤ 4 ɦɟɠɞɭ 

ɭɫɟɱɟɧɧɵɦɢ ɞɢɫɤɚɦɢ 1, 2 ɩɪɢ ɩɨɦɨɳɢ ɪɟɡɶɛɨɜɨɝɨ ɝɚɟɱɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɬ.ɟ. 

ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɞɚɧɧɨɦ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɚɣɨɧɟ. 

ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɜɵɬɹɠɤɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɢɫɤɥɸɱɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 

ɜɟɧɬɢɥɹɬɨɪɨɜ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ, ɬ.ɟ. 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

ɂɡɜɟɫɬɟɧ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ (ɪɢɫɭɧɨɤ 1.7) ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɢ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ (ɮɟɪɦɵ, ɦɚɫɬɟɪɫɤɢɟ, 

ɡɟɪɧɨɯɪɚɧɢɥɢɳɚ, ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, ɫɭɲɢɥɤɢ ɮɪɭɤɬɨɜ, ɝɪɢɛɨɜ), ɠɢɥɵɯ ɞɨɦɨɜ 

ɢ ɛɵɬɨɜɨɤ ɜ ɚɪɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫɝɨɪɚɟɦɨɝɨ ɩɟɪɟɞ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɟɦ 

ɬɨɩɥɢɜɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɥɭɱɟɧɢɢ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɪɚɛɨɬɵ 
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ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ, ɧɚɝɪɟɜɚɧɢɹ ɜɨɡɞɭɯɚ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɝɨ ɧɚɝɧɟɬɚɧɢɹ 

ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ 

ɝɚɡɨɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɨɬɯɨɞɹɳɢɯ ɨɬ 

ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ. ɋɠɚɬɵɣ ɤɨɦɩɪɟɫɫɨɪɨɦ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɜ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ. ɇɚɝɪɟɬɵɣ ɜ 

ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɟ ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ, 

ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɩɪɢɜɨɞɨɦ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. Ɍɟɩɥɵɣ ɜɨɡɞɭɯ ɫ 

ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɨɫɥɟ ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ ɩɨɞɚɟɬɫɹ ɜ ɝɨɪɟɥɤɭ ɢ ɜ 

ɫɢɫɬɟɦɭ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ.  

 

Ɋɢɫɭɧɨɤ 1.7 - Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

Ɍɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɫɨɞɟɪɠɢɬ ɜɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 1, 

ɜɨɡɞɭɲɧɭɸ ɬɭɪɛɢɧɭ 2, ɩɪɟɨɛɪɚɡɭɸɳɭɸ ɷɧɟɪɝɢɸ ɧɚɝɪɟɬɨɝɨ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɞɥɹ ɩɪɢɜɨɞɚ ɤɨɦɩɪɟɫɫɨɪɚ 1, ɝɨɪɟɥɤɭ ɬɨɩɥɢɜɚ 3, 

ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ 4, ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ 5, ɩɪɟɨɛɪɚɡɭɸɳɭɸ ɷɧɟɪɝɢɸ 

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɞɥɹ ɩɪɢɜɨɞɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 6. 
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ȼɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 1 ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɛɳɟɦ ɜɚɥɭ ɫ ɜɨɡɞɭɲɧɨɣ 

ɬɭɪɛɢɧɨɣ 2, ɝɨɪɟɥɤɚ ɬɨɩɥɢɜɚ 3 ɩɨɞɜɟɞɟɧɚ ɤ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɸ 4, ɫɠɚɬɵɣ 

ɜɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ 1 ɩɨɞɜɨɞɢɬɫɹ ɤ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɸ 4, ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ 

ɨɬ ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ 2 ɨɬɜɨɞɢɬɫɹ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ ɬɟɩɥɚ. ɉɪɨɞɭɤɬɵ 

ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢɞɭɬ ɧɚ ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ 5, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɨɛɳɟɦ ɜɚɥɭ 

ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɝɟɧɟɪɚɬɨɪɨɦ 6. 

Ɋɚɛɨɬɚɟɬ ɬɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ⱥɬɦɨɫɮɟɪɧɵɣ 

ɜɨɡɞɭɯ ɫɠɢɦɚɟɬɫɹ ɩɨ ɚɞɢɚɛɚɬɟ ɜ ɜɨɡɞɭɲɧɨɦ ɤɨɦɩɪɟɫɫɨɪɟ 1 ɞɨ 0,4 Ɇɉɚ, 

ɧɚɝɪɟɜɚɹɫɶ ɞɨ 200°C, ɡɚɬɟɦ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ 

ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɟ 4 ɞɨ 500°C ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɜɨɡɞɭɲɧɭɸ ɬɭɪɛɢɧɭ 2, ɝɞɟ 

ɫɨɜɟɪɲɚɹ ɪɚɛɨɬɭ (ɩɪɢɜɨɞ ɤɨɦɩɪɟɫɫɨɪɚ), ɜɨɡɞɭɯ ɪɚɫɲɢɪɹɟɬɫɹ ɩɨ ɚɞɢɚɛɚɬɟ ɞɨ 

ɞɚɜɥɟɧɢɹ 0,25 Ɇɉɚ, ɢ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɧɢɠɚɟɬɫɹ. 

ɑɚɫɬɶ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɩɨɞɚɟɬɫɹ ɜ ɝɨɪɟɥɤɭ 3 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɪɟɧɢɹ 

ɬɨɩɥɢɜɚ. ȼ ɫɪɟɞɟ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɩɪɨɢɫɯɨɞɢɬ ɷɮɮɟɤɬɢɜɧɨɟ ɫɝɨɪɚɧɢɟ ɥɸɛɨɝɨ 

ɬɨɩɥɢɜɚ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ 

ɬɨɩɥɢɜɚ ɩɟɪɟɞɚɸɬ ɱɚɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫɠɚɬɨɦɭ ɜɨɡɞɭɯɭ ɢ ɩɨɫɬɭɩɚɸɬ ɧɚ 

ɜɯɨɞ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ 5. ȼɨɡɞɭɯ ɩɨɫɥɟ ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ 2, ɢɦɟɸɳɢɣ 

ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɨɥɨ 200°C, ɨɬɜɨɞɢɬɫɹ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ 

ɬɟɩɥɚ ɢ ɞɪɭɝɢɟ ɰɟɥɢ. ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ɂɚɩɭɫɤ ɬɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɪɚɫɤɪɭɬɤɢ 

ɬɭɪɛɢɧɵ 2 ɢ ɤɨɦɩɪɟɫɫɨɪɚ 1 ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ, ɤɨɬɨɪɵɣ ɨɬɤɥɸɱɚɟɬɫɹ ɩɨɫɥɟ 

ɜɵɯɨɞɚ ɬɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɪɚɛɨɱɢɣ ɪɟɠɢɦ. 

Ɋɚɛɨɬɚɟɬ ɜɨɡɞɭɲɧɚɹ ɬɭɪɛɢɧɚ 2 ɢ ɝɚɡɨɜɚɹ ɬɭɪɛɢɧɚ 5 ɩɪɢ ɧɟɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɪɚɛɨɱɟɝɨ ɬɟɥɚ (ɜɨɡɞɭɯɚ ɢ ɨɬɯɨɞɹɳɢɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ), 

ɡɧɚɱɢɬ - ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ ɠɚɪɨɩɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ɇɨɳɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɬɭɪɛɢɧɵ 2, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɢɜɨɞ ɤɨɦɩɪɟɫɫɨɪɚ 1, 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɞɜɨɞɨɦ ɬɟɩɥɚ ɤ ɫɠɚɬɨɦɭ ɜɨɡɞɭɯɭ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 4, ɬ.ɟ. 

ɩɨɞɚɱɟɣ ɜ ɝɨɪɟɥɤɭ ɬɨɩɥɢɜɚ, ɫɝɨɪɚɟɦɨɝɨ ɜ ɝɨɪɹɱɟɣ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɢɤɥ ɪɚɛɨɬɵ ɫ ɩɨɞɜɨɞɨɦ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɫ.ɯ. 

ɨɛɴɟɤɬɚ ɢ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ ɞɥɹ ɩɪɢɜɨɞɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

ɡɚɜɟɪɲɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɢɦɟɹ ɧɟɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜ, ɨɬɯɨɞɹɳɢɯ ɨɬ 

ɬɭɪɛɢɧɵ, ɢ ɡɧɚɱɢɬ - ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɬɨɩɥɢɜɚ. 

ȼɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ - ɦɧɨɝɨɬɨɩɥɢɜɧɨɫɬɶ (ɝɚɡ, ɨɪɝɚɧɢɱɟɫɤɨɟ 

ɬɨɩɥɢɜɨ, ɛɢɨɬɨɩɥɢɜɨ ɢ ɞɪ.). 

Ɉɛɨɝɪɟɜ ɜ ɫɬɪɚɧɟ ɢɡ-ɡɚ ɭɫɥɨɜɢɣ ɧɚɲɟɝɨ ɤɥɢɦɚɬɚ ɜɫɟɝɞɚ ɧɚɯɨɞɢɥɫɹ ɧɚ 

ɩɟɪɜɨɦ ɦɟɫɬɟ. ɂɦɟɧɧɨ ɷɬɨ ɩɪɢɜɟɥɨ ɤ ɛɵɫɬɪɨɦɭ ɪɨɫɬɭ ɩɨɬɪɟɛɧɨɫɬɢ ɬɚɤɨɝɨ 

ɜɢɞɚ ɨɛɨɝɪɟɜɚɬɟɥɹ, ɤɚɤ ɬɟɩɥɨɜɚɹ ɩɭɲɤɚ. 

ɉɨɹɜɥɟɧɢɟ ɩɟɪɜɵɯ ɬɟɩɥɨɜɵɯ ɩɭɲɟɤ ɧɚ ɞɢɡɟɥɶɧɨɦ ɢ ɝɚɡɨɜɨɦ ɬɨɩɥɢɜɟ ɫ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ ɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɞɥɹ ɩɨɞɚɱɢ ɬɟɩɥɚ ɜ ɫɤɥɚɞɫɤɢɟ 

ɩɨɦɟɳɟɧɢɹ ɫɪɚɡɭ ɫɞɟɥɚɥɨ ɢɯ ɩɨɩɭɥɹɪɧɵɦɢ, ɬɚɤ ɤɚɤ ɞɚɥɟɤɨ ɧɟ ɜɫɟ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɢɦɟɸɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɬɨɩɥɟɧɢɟ, ɢ ɟɳɟ ɢɡ-ɡɚ 

ɦɨɛɢɥɶɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɨɛɨɝɪɟɜɚɬɟɥɟɣ. ɄɉȾ ɦɢɤɪɨɬɭɪɛɢɧ 

ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɭɩɟɪɚɬɨɪɚ ɬɟɩɥɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɛɟɡ 

ɪɟɤɭɩɟɪɚɬɨɪɚ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɩɪɢɟɦɥɟɦɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɷɬɨɦɭ 

ɦɢɤɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɪɟɤɭɩɟɪɚɬɨɪɨɜ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ. Ɉɬɜɨɞ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɨɬ ɫɝɨɪɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɤ ɜɨɡɞɭɯɭ ɜ ɦɢɤɪɨɬɭɪɛɢɧɚɯ 

ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɝɧɟɬɚɧɢɟɦ ɬɟɩɥɨɝɨ 

ɜɨɡɞɭɯɚ ɜ ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɷɠɟɤɬɨɪɚ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɬɨɤɚ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, 

ɩɟɪɟɞɚɱɟ ɱɚɫɬɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬ ɪɚɛɨɱɟɝɨ ɩɨɬɨɤɚ ɤ ɷɠɟɤɬɢɪɭɟɦɨɦɭ 

ɩɨɬɨɤɭ ɩɪɢ ɫɦɟɲɟɧɢɢ ɩɨɬɨɤɨɜ ɢ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɫɦɟɫɢ ɜ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɚɜɥɟɧɢɹ.  

Ɍɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ (ɪɢɫɭɧɨɤ 1.8) ɫɨɞɟɪɠɢɬ ɝɚɡɨɜɭɸ ɝɨɪɟɥɤɭ 1 ɫ 

ɜɟɧɬɢɥɹɬɨɪɨɦ 2, ɷɠɟɤɬɨɪ 3 ɫ ɤɚɦɟɪɨɣ ɫɦɟɲɟɧɢɹ 4, ɬɭɪɛɢɧɭ 5, ɜɨɡɞɭɲɧɵɣ 

ɤɨɦɩɪɟɫɫɨɪ 6, ɜɨɡɞɭɯɨɜɨɞ 7 ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ 6 ɤ ɷɠɟɤɬɨɪɭ 

3, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ 8. ȼɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 6 ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
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ɝɟɧɟɪɚɬɨɪ 8 ɢɦɟɸɬ ɨɛɳɢɣ ɜɚɥ ɫ ɬɭɪɛɢɧɨɣ 5, ɢɦɟɟɬɫɹ ɜɨɡɞɭɯɨɜɨɞ 9 ɞɥɹ ɩɨɞɚɱɢ 

ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɜ ɨɬɚɩɥɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ. 

Ɋɚɛɨɬɚɟɬ ɷɠɟɤɬɨɪɧɵɣ ɝɚɡɨɜɵɣ ɬɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. ɉɟɪɟɞ ɪɨɡɠɢɝɨɦ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ 1 ɡɚɩɭɫɤɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪ 2, ɜɨɡɞɭɯ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɝɨɪɟɥɤɭ 1 ɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɬɭɪɛɢɧɭ 5, ɤɨɬɨɪɚɹ ɪɚɫɤɪɭɱɢɜɚɟɬɫɹ 

ɜɦɟɫɬɟ ɫ ɤɨɦɩɪɟɫɫɨɪɨɦ 4 ɢ ɝɟɧɟɪɚɬɨɪɨɦ 8. ȼɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ 4 ɩɨɞɚɟɬɫɹ 

ɩɨ ɜɨɡɞɭɯɨɜɨɞɭ 7 ɜ ɫɨɩɥɨ ɷɠɟɤɬɨɪɚ 3, ɤɨɬɨɪɨɟ ɫɨɡɞɚɟɬ ɪɚɡɪɟɠɟɧɢɟ ɜ ɤɚɦɟɪɟ 

ɫɦɟɲɟɧɢɹ 4 ɢ ɫɚɦɨɣ ɝɨɪɟɥɤɟ 1, ɭɜɟɥɢɱɢɜɚɹ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɝɨɪɟɥɤɭ 1. 

 

Ɋɢɫɭɧɨɤ 1.8 - Ɍɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ  

Ɂɚɬɟɦ ɜ ɝɨɪɟɥɤɭ 1 ɩɨɞɚɟɬɫɹ ɢ ɩɨɞɠɢɝɚɟɬɫɹ ɬɨɩɥɢɜɨ (ɝɚɡ) ɢ ɧɚɱɢɧɚɟɬɫɹ 

ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚ ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ ɜɨɡɞɭɲɧɨɝɨ ɩɨɞɩɨɪɚ 

ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ 2 ɢ ɪɚɡɪɟɠɟɧɢɹ ɨɬ ɷɠɟɤɬɨɪɚ. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɫ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɫɬɭɩɚɸɬ ɨɬ ɝɨɪɟɥɤɢ 1 ɜ ɤɚɦɟɪɭ ɫɦɟɲɟɧɢɹ 4 

ɷɠɟɤɬɨɪɚ 3, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɫ 

ɜɨɡɞɭɯɨɦ, ɩɪɨɯɨɞɹɳɢɦ ɱɟɪɟɡ ɫɨɩɥɨ ɷɠɟɤɬɨɪɚ 3. Ɋɚɛɨɱɚɹ ɫɦɟɫɶ ɢɡ ɜɨɡɞɭɯɚ ɢ 

ɝɨɪɹɱɢɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɫ ɜɵɫɨɤɢɦ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟɦ ɩɨɞɚɟɬɫɹ ɧɚ 

ɬɭɪɛɢɧɭ 5, ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ 5, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 5 ɫ 

ɤɨɦɩɪɟɫɫɨɪɨɦ 6 ɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɫɨɩɥɨ ɷɠɟɤɬɨɪɚ 3 ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 
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Ɋɚɡɪɟɠɟɧɢɟ ɜ ɝɨɪɟɥɤɟ 2 ɜɨɡɪɚɫɬɚɟɬ ɢ ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ ɜɨɡɞɭɯɚ 

ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦɧɨɝɨ ɝɨɪɟɧɢɹ ɩɪɢ ɩɨɥɧɨɦ 

ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɜ ɝɨɪɟɥɤɟ 1. Ɉɬɯɨɞɹɳɚɹ ɨɬ ɷɠɟɤɬɨɪɚ ɝɨɪɹɱɚɹ ɝɚɡɨ-

ɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ, ɫɨɜɟɪɲɚɟɬ ɪɚɛɨɬɭ 

ɜ ɬɭɪɛɢɧɟ 5, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɢɜɨɞ ɤɨɦɩɪɟɫɫɨɪɚ 6 ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɝɟɧɟɪɚɬɨɪɚ 8. ɉɨɫɥɟ ɬɭɪɛɢɧɵ 5 ɪɚɛɨɱɚɹ ɫɦɟɫɶ ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɫ ɩɨɧɢɠɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟɬɚɟɬɫɹ ɩɨ ɜɨɡɞɭɯɨɜɨɞɭ 9 ɜ 

ɨɬɚɩɥɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɜɟɧɬɢɥɹɬɨɪ 2 ɨɬɤɥɸɱɚɟɬɫɹ. 

Ɍɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɜɵɯɨɞɢɬ ɧɚ ɪɟɠɢɦ ɚɜɬɨɧɨɦɧɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ 

ɪɚɛɨɬɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɷɠɟɤɬɨɪɧɨɝɨ ɝɚɡɨɜɨɝɨ ɬɟɩɥɨɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ 

ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɨɞɭɤɬɨɜ 

ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɥɭɱɟɧɢɢ ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɩɪɨɯɨɠɞɟɧɢɸ ɞɜɭɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɜ ɪɚɛɨɬɟ ɷɠɟɤɬɨɪɚ 3, ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɞɭɯɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ, ɡɚɫɚɫɵɜɚɟɬɫɹ 

ɤɨɦɩɪɟɫɫɨɪɨɦ 6, ɫɠɢɦɚɟɬɫɹ ɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɨɩɥɨ ɷɠɟɤɬɨɪɚ 3, 

ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɟɬ ɪɚɡɪɟɠɟɧɢɟ ɜ ɤɚɦɟɪɟ ɫɦɟɲɟɧɢɹ 4 

ɷɠɟɤɬɨɪɚ 3. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɚɡɪɟɠɟɧɢɹ ɜ ɷɠɟɤɬɨɪɟ 3 ɜɨɡɞɭɯ ɬɚɤɠɟ 

ɡɚɫɚɫɵɜɚɟɬɫɹ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɚɬɦɨɫɮɟɪɵ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɝɨɪɟɥɤɭ 1, ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ ɜ ɝɨɪɟɥɤɟ 1.  
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ  

2.1 ɉɨɞɝɨɬɨɜɤɚ ɨɜɨɳɟɣ ɤ ɯɪɚɧɟɧɢɸ 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɨɜɨɳɟɣ ɧɚɱɢɧɚɸɬ ɜ ɩɟɪɢɨɞɟ ɜɟɝɟɬɚɰɢɢ ɨɜɨɳɟɣ. 

Ʌɭɱɲɟɟ ɜɪɟɦɹ ɭɛɨɪɤɢ – ɫɨɥɧɟɱɧɵɟ ɞɧɢ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɜɵɲɟ +50ɋ. 

Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɫɨɡɪɟɜɚɧɢɹ ɨɜɨɳɟɣ ɢ ɫɧɢɠɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɪɚɠɟɧɢɟ 

ɨɜɨɳɟɣ ɛɨɥɟɡɧɹɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚ 10-11 ɞɧɟɣ ɞɨ ɭɛɨɪɤɢ ɫɤɚɲɢɜɚɸɬ ɢ 

ɭɛɢɪɚɸɬ ɛɨɬɜɭ ɫ ɩɨɥɹ.  Ɉɜɨɳɢ, ɤɨɬɨɪɵɟ ɛɨɥɟɟ 70%  ɡɚɪɚɠɟɧɵ ɮɭɡɚɪɢɨɡɨɦ 

ɫɭɯɨɣ ɢ ɦɨɤɪɨɣ ɝɧɢɥɶɸ, ɧɟɩɪɢɝɨɞɧɵ ɤ ɞɥɢɬɟɥɶɧɨɦɭ ɯɪɚɧɟɧɢɸ ɢ ɹɜɥɹɸɬɫɹ 

ɢɫɬɨɱɧɢɤɨɦ ɡɚɪɚɠɟɧɢɹ ɫɨɩɪɢɤɚɫɚɸɳɢɯɫɹ ɫ ɧɢɦɢ ɡɞɨɪɨɜɵɯ ɨɜɨɳɟɣ. ɉɨɷɬɨɦɭ 

ɡɚɪɚɠɟɧɧɵɣ ɨɜɨɳɢ ɡɚɝɪɭɠɚɸɬ ɜ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ ɧɟ ɜɵɲɟ 2 ɦɟɬɪɨɜ ɢ 

ɪɟɚɥɢɡɭɸɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ. 

ɉɚɪɬɢɸ ɨɜɨɳɟɣ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ ɞɨ ɡɚɝɪɭɡɤɢ ɜ ɯɪɚɧɢɥɢɳɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɟɪɟɛɪɚɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 10-150ɋ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɸ ɩɪɨɰɟɧɬɚ ɢɯ 

ɬɪɚɜɦɢɪɨɜɚɧɢɹ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɭɫɥɨɜɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɫɨɯɪɚɧɢɦɨɫɬɶ ɨɜɨɳɟɣ ɩɪɢ ɯɪɚɧɟɧɢɢ, ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɭɛɨɪɨɱɧɚɹ ɢɯ ɨɛɪɚɛɨɬɤɚ, 

ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɬɞɟɥɟɧɢɟ ɨɬ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɫɨɪɧɵɯ 

ɱɚɫɬɢɰ. ɇɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɜ ɨɜɨɳɚɯ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɧɚɧɨɫɢɥɚɫɶ ɤɚɤ ɦɨɠɧɨ 

ɦɟɧɶɲɟ ɬɪɚɜɦ, ɬɚɤ ɤɚɤ ɩɨɜɪɟɠɞɟɧɧɵɟ ɨɜɨɳɢ ɢɧɬɟɧɫɢɜɧɨ ɜɵɞɟɥɹɟɬ ɬɟɩɥɨ ɢ 

ɜɥɚɝɭ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɭɜɹɞɚɧɢɸ, ɬɨ ɟɫɬɶ ɤ ɩɨɬɟɪɟ ɜɟɫɚ, ɢ ɤɨɪɱɟ. 

Ɍɪɚɜɦɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɫɩɨɫɨɛɚ ɭɛɨɪɤɢ, ɬɚɤ ɢ ɨɬ ɜɪɟɦɟɧɢ 

ɫɨɪɬɢɪɨɜɤɢ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɜɢɞɟ 

ɫɨɞɪɚɧɧɨɣ ɤɨɠɢɰɵ ɨɜɨɳɢ ɩɨɥɭɱɚɸɬ ɩɪɢ ɫɨɪɬɢɪɨɜɚɧɢɢ ɫɪɚɡɭ ɩɨɫɥɟ ɭɛɨɪɤɢ. 

 

2.2 Ɋɟɠɢɦɵ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ 

ɉɪɨɰɟɫɫɵ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɨɜɨɳɟɣ ɜ ɩɨɫɥɟɭɛɨɪɨɱɧɵɣ ɩɟɪɢɨɞ 

ɩɪɨɬɟɤɚɟɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ, ɚ ɡɚɬɟɦ ɢɯ ɚɤɬɢɜɧɨɫɬɶ, ɤɚɤ ɩɪɚɜɢɥɚ, ɩɨɫɬɟɩɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɢ ɜ ɡɢɦɧɟɣ ɩɟɪɢɨɞ ɫɨɜɫɟɦ ɨɫɥɚɛɟɜɚɟɬ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɦɟɧɚ 

ɜɟɳɟɫɬɜ ɢ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɨɜɨɳɚɯ ɢ ɤɚɪɬɨɮɟɥɟ, ɡɚɜɢɫɲɢɣ ɨɬ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ. 
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Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɨɜɨɳɟɣ ɢɦɟɟɬ ɩɟɪɢɨɞ 

ɨɯɥɚɠɞɟɧɢɟ, ɢɥɢ, ɤɚɤ ɢɧɨɝɞɚ ɝɨɜɨɪɢɬɶ, ɬɟɦɩ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɨɩɭɫɬɢɦɨɟ 

ɜɟɥɢɱɢɧɚ ɬɟɦɩɚ ɨɯɥɚɠɞɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɜɨɣɫɬɜ ɩɪɨɞɭɤɰɢɢ.  

Ɍɟɦɩɟɪɚɬɭɪɭ ɜ ɦɚɫɫɟ ɨɜɨɳɟɣ ɩɨɫɥɟ ɫɛɨɪɚ ɫɥɟɞɭɟɬ ɫɧɢɠɚɬɶ ɜ ɬɟɱɟɧɢɢ 1-2 

ɫɭɬɨɤ, ɟɫɥɢ ɨɜɨɳɢ ɢɦɟɸɬ ɧɟɤɨɬɨɪɨɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɢ ɜ ɬɟɱɟɧɢɹ 

2-3 ɫɭɬɨɤ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɨɜɨɳɟɣ. 

Ȼɵɫɬɪɨɟ ɨɯɥɚɠɞɟɧɢɟ  ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɡɚɛɨɥɟɜɚɧɢɹɦ 

ɨɜɨɳɟɣ. ɉɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɨɯɥɚɠɞɚɬɶ ɢɯ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 

3-4
0ɋ ɜ ɫɭɬɤɢ. ȿɫɥɢ ɠɟ ɧɚ ɯɪɚɧɟɧɢɟ ɩɨɫɬɭɩɚɟɬ ɨɜɨɳɢ ɡɚɪɚɠɟɧɧɵɣ ɮɭɡɚɪɢɨɡɨɦ, 

ɜɟɪɬɢɰɢɥɥɟɨɡ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɵɦɢ ɢ ɞɪɭɝɢɦɢ ɛɨɥɟɡɧɹɦɢ ɧɟɨɛɯɨɞɢɦɨ 

ɨɯɥɚɞɢɬɶ ɤɚɤ ɦɨɠɧɨ ɛɵɫɬɪɟɟ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. 

ȼ ɩɟɪɢɨɞ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ (ɡɢɦɨɣ) ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 

ɦɚɫɫɵ ɩɪɨɞɭɤɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɧɢɠɚɬɶ ɧɚ 50%. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɜɨɡɞɭɯ ɩɪɨɧɢɡɵɜɚɥ ɜɫɸ ɧɚɫɵɩɶ 

ɩɪɨɞɭɤɰɢɢ ɢ ɬɟɦ ɫɚɦɵɦ ɨɬɜɨɞɢɥ ɨɬ ɧɟɟ ɢɡɛɵɬɨɤ ɬɟɩɥɚ ɢ ɜɥɚɝɢ, ɨɧ ɞɨɥɠɟɧ 

ɨɛɥɚɞɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɩɨɪɨɦ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɨɦ. 

ȿɫɥɢ ɡɚɝɪɭɠɚɟɬɫɹ ɦɨɤɪɵɟ ɨɜɨɳɢ, ɬɨ ɢɯ ɫ ɧɚɱɚɥɨ ɩɪɨɫɭɲɢɜɚɸɬ, ɤɨɞɨɜɚɹ 

ɜ ɦɚɫɫɭ ɩɪɨɞɭɤɰɢɢ ɧɚɪɭɠɧɵɦ ɢɥɢ ɫɦɟɫɶ ɧɚɪɭɠɧɨɝɨ ɢɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ. 

ɋɪɨɤ ɫɭɲɤɢ – ɧɟ ɛɨɥɟɟ 3 ɫɭɬɨɤ, ɜɟɧɬɢɥɢɪɨɜɚɧɢɟ ɜɟɞɟɬɫɹ ɛɟɫɩɪɟɪɵɜɧɨ. 

Ʉɥɚɩɚɧɵ ɜɵɬɹɠɧɵɯ ɬɚɤɬ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɪɵɬɵ. ɋɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɭɩɪɚɜɥɹɸɬ ɜ ɪɭɱɧɭɸ. ɂɬɚɤ, ɩɪɢɧɹɬɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ 

ɜɤɥɸɱɚɟɬ: 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɞɨ Э0=-10…-13
0ɋ ɩɪɢɬɨɱɧɨɣ 

ɜɟɧɬɢɥɹɰɢɟɣ ɜ ɬɟɱɟɧɢɟ +…2 ɫɭɬɨɤ. 

- ɨɫɧɨɜɧɨɟ ɯɪɚɧɟɧɢɟ ɩɪɢ ɫɧɢɠɟɧɢɢ ɜɟɧɬɢɥɹɰɢɢ ɫɦɟɫɢ (ɞɨ 3 ɫɭɬɨɤ); 

- ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɧɚ 50%. 

- ɩɪɢ ɡɚɝɪɭɡɤɟ ɦɨɤɪɵɯ ɨɜɨɳɟɣ ɩɪɨɜɨɞɢɬɫɹ ɢɯ ɩɨɞɫɭɲɤɚ ɜɟɧɬɢɥɹɰɢɟɣ 

ɫɦɟɫɢ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ (ɧɚɞɨɝɪɟɬɨɝɨ) ɜɨɡɞɭɯɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 100%.     
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2.3 ȼɢɞɵ ɨɜɨɳɟɯɪɚɧɢɥɢɳ ɢ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɯɪɚɧɟɧɢɸ ɨɜɨɳɟɣ 

ɉɨɦɟɳɟɧɢɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɫɬɟɣɲɢɦɢ ɢɥɢ 

ɫɬɚɰɢɨɧɚɪɧɵɦɢ. Ʉ ɩɟɪɜɨɦɭ ɬɢɩɭ ɩɪɢɧɚɞɥɟɠɚɬ ɛɭɪɬɵ (ɡɚɝɥɭɛɥɟɧɧɵɟ ɢɥɢ 

ɧɚɡɟɦɧɵɟ) ɢ ɬɪɚɧɲɟɢ, ɤɨ ɜɬɨɪɨɦɭ – ɥɸɛɵɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɜɨɳɟɛɚɡɵ ɢ 

ɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɨɞɜɚɥɵ ɠɢɥɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɫɬɪɨɟɤ. Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɥɨɞɨɨɜɨɳɧɵɯ ɩɪɨɞɭɤɬɨɜ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 

ɯɪɚɧɟɧɢɹ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0±1° C, ɨɞɧɚɤɨ ɧɟɤɨɬɨɪɵɟ ɤɭɥɶɬɭɪɵ ɬɪɟɛɭɸɬ 

ɩɨɞɞɟɪɠɚɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɍɚɤ, ɞɨɡɪɟɜɚɸɳɢɟ ɜɨ ɜɪɟɦɹ 

ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɫɤɥɚɞɟ ɨɜɨɳɢ ɢ ɩɥɨɞɵ ɧɭɠɞɚɸɬɫɹ ɜ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦ 

ɨɛɨɝɪɟɜɟ. ɋɬɭɩɟɧɱɚɬɨɟ ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɥɹ ɤɚɪɬɨɮɟɥɹ: 15-

18° C ɜ ɥɟɱɟɛɧɵɣ ɩɟɪɢɨɞ; 4-5° C ɜ ɨɫɧɨɜɧɭɸ ɡɢɦɧɸɸ ɫɬɚɞɢɸ ɯɪɚɧɟɧɢɹ; 2-3° 

ɋ ɜɟɫɧɨɣ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɨɛɨɝɪɟɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɜ 

ɤɚɛɢɧɟɬɚɯ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɵɦ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɧɨɪɦɚɦ. ɉɨɞɨɛɧɵɟ ɜɚɪɢɚɰɢɢ ɜɵɡɵɜɚɸɬ 

ɧɟɦɚɥɵɟ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɟɩɥɚ. Ɉɪɝɚɧɢɡɚɰɢɹ 

ɨɛɨɝɪɟɜɚ ɨɜɨɳɧɵɯ ɯɪɚɧɢɥɢɳ. Ʉɚɤ ɬɨɥɶɤɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɢɧɚɟɬ ɫɟɡɨɧɧɨɟ 

ɫɧɢɠɟɧɢɟ, ɢ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɢ ɧɚɪɭɠɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɫɬɚɧɨɜɢɬɫɹ ɡɚɦɟɬɧɨɣ, ɬɪɟɛɭɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɜɨɡɞɭɯɚ ɜ 

ɩɨɦɟɳɟɧɢɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɟɟ ɧɚ 2-3° C ɜɵɲɟ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɪɨɞɭɤɬɚɯ ɢ ɢɯ ɩɨɪɱɢ. ɇɚ 

ɨɜɨɳɟɛɚɡɚɯ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɨɜɵɟ ɢ ɜɨɞɹɧɵɟ ɤɚɥɨɪɢɮɟɪɵ. 

Ɋɚɡɞɚɱɚ ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɢɥɢ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ. ȼ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɤɨɬɟɥɶɧɭɸ ɜ ɩɨɦɟɳɟɧɢɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɞɥɹ ɨɛɨɝɪɟɜɚ 

ɢɫɩɨɥɶɡɭɸɬ ɷɧɟɪɝɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. ɋɭɳɟɫɬɜɭɸɬ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɨɜɨɳɟɯɪɚɧɢɥɢɳ ɫ ɜɟɧɬɢɥɹɬɨɪɚɦɢ, 

ɞɚɸɳɢɦɢ ɩɨɬɨɤ ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɞɨ 6 ɦ ɜ ɲɢɪɢɧɭ ɢ 15 ɦ ɜ ɞɥɢɧɭ. Ƚɪɚɦɨɬɧɚɹ 

ɪɚɫɫɬɚɧɨɜɤɚ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɵɣ 

ɩɪɨɝɪɟɜ ɩɨɦɟɳɟɧɢɹ. Ɉɛɳɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɱɪɟɡɜɵɱɚɣɧɨ 

ɡɚɬɪɚɬɧɚ ɢ ɧɟ ɫɥɢɲɤɨɦ ɧɚɞɟɠɧɚ ɜɜɢɞɭ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɛɨɟɜ ɜ ɟɝɨ ɩɨɞɚɱɟ ɢɡ-
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ɡɚ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɧɚ ɥɢɧɢɢ, ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 

ɞɥɹ ɦɟɫɬɧɨɝɨ ɨɛɨɝɪɟɜɚ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɜ ɤɚɛɢɧɟɬɚɯ ɫɨɬɪɭɞɧɢɤɨɜ ɢɥɢ 

ɨɬɞɟɥɶɧɵɯ ɡɨɧɚɯ ɛɚɡɵ ɭɫɭɝɭɛɥɹɟɬ ɫɢɬɭɚɰɢɸ.  

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɯɪɚɧɟɧɢɹ 

(ɫɭɲɤɚ, ɥɟɱɟɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɯɪɚɧɟɧɢɸ, ɯɪɚɧɟɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɨɬɝɪɭɡɤɟ); 

- ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɨɡɞɭɯɚɨɛɦɟɧɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 

ɯɪɚɧɟɧɢɹ (ɫɭɲɤɚ, ɥɟɱɟɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɯɪɚɧɟɧɢɸ, ɯɪɚɧɟɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɤ 

ɨɬɝɪɭɡɤɟ); 

- ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɩɪɢ ɯɪɚɧɟɧɢɢ ɩɪɨɞɭɤɰɢɢ; 

- ɭɞɚɥɟɧɢɟ ɢɡɛɵɬɤɚ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ; 

- ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɨɥɨɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɧɚ ɫɚɦɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɋɨɯɪɚɧɧɨɫɬɶ ɨɜɨɳɟɣ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɫɨɡɞɚɧɧɨɝɨ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ 

ɦɢɤɪɨɤɥɢɦɚɬɚ. ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɜɥɢɹɸɬ ɬɟɦɩɟɪɚɬɭɪɚ, ɜɥɚɠɧɨɫɬɶ ɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Ʉɨɪɧɟɩɥɨɞɵ, ɨɜɨɳɢ ɢ ɮɪɭɤɬɵ ɜ ɩɟɪɢɨɞ 

ɦɟɠɫɟɡɨɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɩɨɫɬɨɹɧɧɨ ɨɬɞɚɸɬ ɬɟɩɥɨ, ɜɥɚɝɭ ɢ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɜ 

ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ. ɉɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɥɢɹɟɬ ɧɚ ɚɤɬɢɜɚɰɢɸ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ ɜ ɫɟɥɶɯɨɡɩɪɨɞɭɤɰɢɢ. ɗɬɨ ɝɪɨɡɢɬ ɡɚɪɚɠɟɧɢɟɦ 

ɩɪɨɞɭɤɰɢɢ ɝɪɢɛɤɨɜɵɦɢ ɢɧɮɟɤɰɢɹɦɢ ɢ ɩɨɹɜɥɟɧɢɟɦ ɛɵɫɬɪɨɪɚɡɪɚɫɬɚɸɳɢɯɫɹ 

ɤɨɥɨɧɢɣ ɩɥɟɫɟɧɢ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɤɥɢɦɚɬɨɦ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ 

ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: ɭɩɪɚɜɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ, 

ɭɩɪɚɜɥɟɧɢɟ ɜɥɚɠɧɨɫɬɶɸ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ, ɭɩɪɚɜɥɟɧɢɟ ɫɨɫɬɚɜɨɦ ɜɨɡɞɭɯɚ ɜ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɟɣ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

ɜɟɧɬɢɥɹɬɨɪɵ ɤɚɧɚɥɶɧɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɫɧɨɜɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. ɉɨɬɨɥɨɱɧɵɟ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɫ ɩɨɞɨɝɪɟɜɨɦ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɨɥɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. ȼɟɧɬɢɥɹɬɨɪɵ ɨɛɨɪɭɞɨɜɚɧɧɵɟ Ɍɗɇɚɦɢ ɨɛɨɝɪɟɜɚ. 
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ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɬɨɥɤɟ 

ɤɚɦɟɪɵ ɯɪɚɧɟɧɢɹ ɢ ɩɨɜɪɟɠɞɟɧɢɹ ɯɪɚɧɢɦɨɝɨ ɩɪɨɞɭɤɬɚ. Ʉɥɚɩɚɧɵ ɫ ɩɪɢɜɨɞɚɦɢ 

ɢ ɞɚɬɱɢɤɚɦɢ ɩɨɥɨɠɟɧɢɹ ɤɥɚɩɚɧɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɫ ɭɥɢɰɵ ɢ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɨɡɞɭɯɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜɧɭɬɪɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, ɛɥɨɤɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, 

ɜɤɥɸɱɚɸɳɢɟ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɛɥɨɤɢ ɤɨɦɦɭɬɚɰɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ (ɜɟɧɬɢɥɹɬɨɪɵ, ɤɥɚɩɚɧɵ ɢ ɞɪɭɝɢɟ). Ⱦɚɬɱɢɤɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɜɧɭɬɪɢ ɢ ɫɧɚɪɭɠɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, 

ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɞɭɤɬɚ, ɞɚɬɱɢɤ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

(ɠɟɥɚɬɟɥɟɧ) ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ. 

Ɇɧɨɝɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɢɤɪɨɤɥɢɦɚɬɨɦ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ 

ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ, ɬɚɤ ɢ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɚɯ 

ɭɩɪɚɜɥɟɧɢɹ. 

2.4 ɋɩɨɫɨɛɵ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɞɥɹ ɨɜɨɳɟɯɪɚɧɢɥɢɳ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɪɚɡɦɟɳɟɧɢɹ ɨɜɨɳɟɣ ɜ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɹɜɥɹɸɬɫɹ ɧɚɜɚɥɶɧɵɣ ɢ ɤɨɧɬɟɣɧɟɪɧɵɣ ɬɢɩɵ ɯɪɚɧɟɧɢɹ. 

ɇɚɜɚɥɶɧɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

ɉɪɢ ɧɚɜɚɥɶɧɨɦ ɫɩɨɫɨɛɟ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɜɟɧɬɢɥɹɰɢɟɣ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɫɩɟɰɢɚɥɶɧɵɟ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɤɚɧɚɥɵ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɩɨɥɭ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɨɜ ɤɚɧɚɥɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɣ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɫ 

ɧɚɜɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɯɪɚɧɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɧɚ 

ɨɫɧɨɜɟ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɦɨɳɧɵɯ ɤɚɧɚɥɶɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ 

(ɞɜɭɯɜɟɧɬɢɥɹɬɨɪɧɚɹ ɫɢɫɬɟɦɚ), ɬɚɤ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɦɨɳɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ (ɦɧɨɝɨɜɟɧɬɢɥɹɬɨɪɧɚɹ ɫɢɫɬɟɦɚ). 

Ⱦɜɭɯɜɟɧɬɢɥɹɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ 
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ɞɟɲɟɜɥɟ, ɱɟɦ ɦɧɨɝɨɜɟɧɬɢɥɹɬɨɪɧɚɹ, ɧɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɹɯ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɛɭɞɭɬ ɛɨɥɟɟ ɫɬɪɨɝɢɦɢ, ɚ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɜɟɧɬɢɥɹɰɢɢ — ɛɨɥɟɟ ɫɥɨɠɧɵɦ. 

 

Ɋɢɫɭɧɨɤ 2.1 - ɇɚɜɚɥɶɧɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ 

ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ШЧ-ХТЧО ɤɚɥɶɤɭɥɹɬɨɪ ɰɟɧɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɧɚɜɚɥɶɧɨɝɨ ɬɢɩɚ ɯɪɚɧɟɧɢɹ (ɜ ɝɭɪɬɟ): ɛɨɥɶɲɚɹ 

ɜɦɟɫɬɢɦɨɫɬɶ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɬɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɢ ɧɚɜɚɥɶɧɨɝɨ ɬɢɩɚ ɯɪɚɧɟɧɢɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɩɨɞ ɧɚɫɵɩɚɧɧɵɦɢ ɨɜɨɳɚɦɢ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɝɚɥɟɪɟɣ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, ɫɥɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɢ ɫɨɪɬɢɪɨɜɤɢ ɨɜɨɳɟɣ ɜ ɩɪɨɰɟɫɫɟ 

ɯɪɚɧɟɧɢɹ. Ⱦɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɪɚɡɥɢɱɧɵɦ ɡɨɧɚɦ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ 

ɤɚɧɚɥɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ ɫɴɟɦɧɵɦɢ. 

Ʉɨɧɬɟɣɧɟɪɧɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ (ɪɢɫɭɧɨɤ 2.2). 

ɉɪɢ ɤɨɧɬɟɣɧɟɪɧɨɦ ɫɩɨɫɨɛɟ ɯɪɚɧɟɧɢɹ ɨɜɨɳɢ ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɤɨɧɬɟɣɧɟɪɚɯ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ 
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ɩɪɢ ɤɨɧɬɟɣɧɟɪɧɨɦ ɫɩɨɫɨɛɟ ɯɪɚɧɟɧɢɹ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɨɛɳɟ-ɨɛɦɟɧɧɭɸ 

ɜɟɧɬɢɥɹɰɢɸ. 

 

Ɋɢɫɭɧɨɤ 2.2 - Ʉɨɧɬɟɣɧɟɪɧɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɯɪɚɧɟɧɢɹ: ɭɞɨɛɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢ 

ɫɨɪɬɢɪɨɜɤɢ ɨɜɨɳɟɣ ɜ ɩɪɨɰɟɫɫɟ ɯɪɚɧɟɧɢɹ, ɛɨɥɟɟ ɩɪɨɫɬɚɹ ɫɢɫɬɟɦɚ ɩɨɞɚɱɢ 

ɜɨɡɞɭɯɚ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ (ɞɨɫɬɚɬɨɱɧɨ ɫɢɫɬɟɦɵ ɨɛɳɟ-ɨɛɦɟɧɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ). 

ɇɟɞɨɫɬɚɬɤɢ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɯɪɚɧɟɧɢɹ: ɦɟɧɶɲɚɹ ɜɦɟɫɬɢɦɨɫɬɶ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɚɪɵ ɞɥɹ ɨɜɨɳɟɣ. 

 

2.5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɥɢɧɢɢ ɢ ɩɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɋɚɫɱёɬ ɤɨɥɢɱɟɫɬɜɚ ɭɞɚɥɹɟɦɨɝɨ ɬɟɩɥɚ. 

Ɉɫɧɨɜɧɨɣ ɩɨɤɚɡɚɬɟɥɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ – ɤɪɚɬɧɨɫɬɶ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ. Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɛɟɪɭɬ ɨɬ 15 ɞɨ 

30. ɋɢɫɬɟɦɭ ɨɬɤɪɵɬɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɯɨɞɹ ɢɡ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɡɚɞɚɱɢ – ɛɵɫɬɪɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

ɩɪɨɞɭɤɰɢɢ ɜ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɲɬɚɛɟɥɟ.  
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Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɩɪɢ ɨɯɥɚɠɞɟɧɢɣ 
ɩɪɨɞɭɤɰɢɢ, ɜ ɨɛɳɟɦ ɜɢɞɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 4. ɫɬɪ. 135Д2Ж                    , 

ɝɞɟ    – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɧɭɠɧɨ ɭɞɚɥɢɬɶ ɢɡ ɯɪɚɧɢɥɢɳɚ ɡɚ ɩɟɪɢɨɞ 
ɨɯɥɚɠɞɟɧɢɹ, ɤɤɚɥ; 

C - ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɤɤɚɥ/T 
ɨɋ;   - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɱɚɥɟ ɩɟɪɢɨɞɚ ɨɯɥɚɠɞɟɧɢɹ, ɨɋ;   - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɰɢɢ ɜ ɤɨɧɰɟ ɨɯɥɚɠɞɟɧɢɹ;  - ɫɪɟɞɧɟɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɩɪɢ             , 

ɤɤɚɥ/ɬ·ɫɭɬɤɢ  - ɩɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ (ɫɭɬɤɢ);  - ɜɟɫ ɨɯɥɚɠɞɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɞɚɥɹɟɦɨɝɨ ɬɟɩɥɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɤɨɧɜɟɤɰɢɟɣ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ ɩɪɨɞɭɤɰɢɢ. 

ȼ ɬɨɱɧɵɯ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɸɬ ɬɚɤɠɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ ɢ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ, ɨɞɧɚɤɨ ɨɧɨ ɦɚɥɨ, ɢ ɢɦ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. Ɍɟɦɩɟɪɚɬɭɪɭ 

ɨɜɨɳɟɣ ɩɪɢ ɡɚɝɪɭɡɤɟ ɛɟɪɟɦ 10 ɨɋ. 

ȼ ɤɨɧɰɟ ɩɟɪɢɨɞɚ ɨɯɥɚɠɞɟɧɢɹ ɨɜɨɳɟɣ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ 1…2 

ɨɋ. ɉɪɢɧɢɦɚɟɦ         ,      . Ɍɟɩɥɨɟɦɤɨɫɬɶ ɨɜɨɳɟɣ ɪɚɜɧɚ ɋ = 950 

ɤɤɚɥ/ T 
ɨɋ ɫɬɪ.136 Д15Ж. ɋɪɟɞɧɟɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɩɪɢ 2 ɨɋ       

ɤɤɚɥ/Ɍ·ɫɭɬɤɢ, ɫɬɪ 136 Д15Ж; ɉɪɢɧɢɦɚɟɦ ɩɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ    ,ɫɭɬɤɢ; 

ɉɨ ɩɪɨɟɤɬɭ ɟɦɤɨɫɬɶ ɯɪɚɧɢɥɢɳɚ P=200 Ɍ.                                   ɤɤɚɥ. 

ɗɬɨ ɡɧɚɱɢɬ ɡɚ 2 ɫɭɬɤɢ           ɤɤɚɥ ɬɟɩɥɚ ɧɚɞɨ ɭɞɚɥɢɬɶ ɢɡ 

ɯɪɚɧɢɥɢɳɚ. Ɉɩɪɟɞɟɥɢɦ ɫɤɨɥɶɤɨ ɬɪɟɛɭɟɬɫɹ ɭɞɚɥɢɬɶ ɢɡ ɯɪɚɧɢɥɢɳɚ ɡɚ ɫɭɬɤɢ.                        /            ɤɤɚɥ/ɫɭɬ. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɭɠɧɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɯɪɚɧɢɥɢɳɟ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɬɟɩɥɚ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 5 ɫɬɪ. 136 Д15Ж 
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ɝɞɟ V- ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɬɟɩɥɚ ɢɡ 

ɯɪɚɧɢɥɢɳɚ, ɦ3/ɫɭɬɤɢ; 

∑Q – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɧɭɠɧɨ ɭɞɚɥɢɬɶ, ɤɤɚɥ; 

0,31- ɫɪɟɞɧɹɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɤɚɥ/Ɍ ɨɋ ;    – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɚɹ ɜ ɯɪɚɧɢɥɢɳɟ, ɨɋ; 

t1 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɯɪɚɧɢɥɢɳɚ;   - ɩɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ, ɫɭɬɤɢ. 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɡɚ ɫɚɦɵɣ ɯɨɥɨɞɧɵɣ ɡɢɦɧɢɣ ɞɟɧɶ ɯɪɚɧɟɧɢɹ ɩɨɫɬɭɩɚɟɬ 

ɜɨɡɞɭɯ ɧɚ 10 ɨɋ ɯɨɥɨɞɧɟɟ, ɱɟɦ ɜɵɯɨɞɢɬ ɢɡ ɧɟɝɨ, ɬ.ɟ.          
ɉɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢɧɢɦɚɟɦ     ɫɭɬɤɢ.                                        
Ɉɩɪɟɞɟɥɢɦ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɡɚ 1 ɱɚɫ ɞɥɹ                                      
Ɉɩɪɟɞɟɥɢɦ ɫɤɨɥɶɤɨ ɭɯɨɞɢɬ ɜɨɡɞɭɯɚ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 1ɬ. ɨɜɨɳɟɣ ɡɚ 1 

ɱɚɫ:                                      
ɉɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ 

ɉɨɞɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɬɟɩɥɚ ɜ ɰɟɥɨɦ ɢɡ ɯɪɚɧɢɥɢɳɚ. ɉɨ ɪɚɫɱɟɬɭ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɬɟɩɥɚ ɢɡ ɯɪɚɧɢɥɢɳɚ, V=12500 ɦ3/ɱɚɫ. 

ɉɨɞɛɢɪɚɟɦ 2 ɜɟɧɬɢɥɹɬɨɪɚ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɬɢɩɚ ɐɍ – 70. N = 6. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 14500 ɦ3/ɱɚɫ. Ɇɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, Nɞɜ = 4,5 ɤȼɬ. ɇɚɩɨɪ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɫɦɟɫɢɬɟɥɶ 

200 – 1200 ɧ/ɦ2
. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ n = 930…1440 ɨɛ/ɦɢɧ. 

ɋɟɱɟɧɢɟ ɫɦɟɫɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 1000×1000 ɦɦ. 
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ȼɨɡɞɭɯ ɩɨ ɜɨɡɞɭɯɨɪɚɡɞɚɸɳɢɦ ɤɚɧɚɥɚɦ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɲɢɛɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɤɚɧɚɥɟ. 

 

2.6 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɜɨɳɟɣ ɤ ɯɪɚɧɟɧɢɸ 

     Ⱦɥɹ ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɜ ɨɫɟɧɧɢɟ, ɡɢɦɧɢɟ, ɢ ɜɟɫɟɧɧɟɟ 

ɩɟɪɢɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚɯ ɨɩɬɢɦɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɧɹɬɧɨɫɬɢ ɜ  ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ. Ɍɚɤ 

ɢɫɬɨɪɢɱɟɫɤɢ ɫɥɨɠɢɜɲɢɦɢɫɹ ɦɟɬɨɞɚɦɢ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -10 

-13
0ɋ ɢ ɜɥɚɠɧɨɫɬɢ 30% ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɤɢɪɩɢɱɧɵɯ 

ɯɪɚɧɢɥɢɳɚɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ ɡɚ ɫɱɟɬ ɫɚɦɨɧɚɝɪɟɜɚɧɢɹ ɩɥɨɞɨɜ ɢ 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɩɨɬɨɤɨɜ ɜɨɡɞɭɯɚ ɜɫɥɟɞɫɬɜɢɟ ɤɨɧɭɫɨɨɛɪɚɡɧɵɯ ɮɨɪɦ 

ɩɟɪɟɤɪɵɬɢɣ ɢɥɢ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɪɢɬɨɱɧɨ – 

ɜɵɬɹɠɧɵɯ ɲɚɯɬ. 

Ɉɞɧɚɤɨ ɭɤɪɟɩɥɟɧɢɟ ɯɨɡɹɣɫɬɜ ɩɪɢɜɟɥɨ ɤ ɫɨɨɪɭɠɟɧɢɸ ɤɪɭɩɧɨɨɛɴɟɦɧɵɯ, ɜ 

ɨɫɧɨɜɧɨɦ ɜ ɛɟɬɨɧɧɵɯ ɯɪɚɧɢɥɢɳ, ɢɦɟɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɜɥɚɠɧɨɫɬɶ ɢ 

ɩɨɷɬɨɦɭ ɬɪɟɛɭɸɳɢɯ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. 

Ɍɢɩɨɜɵɟ ɯɪɚɧɢɥɢɳɟ ɜ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɯɪɚɧɢɥɢɳɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɨɫɧɚɳɟɧɵ ɫɢɫɬɟɦɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɩɨɬɟɪɢ ɩɪɨɞɭɤɬɚ 

ɫɨɫɬɚɜɥɹɟɬ 30 –40%. 

 

2.7 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɦɢɤɪɨɤɥɢɦɚɬɚ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɨɦɟɳɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ 

ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɫɯɟɦɵ ɚɤɬɢɜɧɨɣ ɜɟɧɬɢɥɹɰɢɢ: 

1. ɉɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɨ t° ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɬɤɥɸɱɚɟɦɚɹ ɩɪɢ 

ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ t°≤ -7°ɋ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɦɟɪɡɚɧɢɹ 

ɨɜɨɳɟɣ. ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ – ɟɫɬɟɫɬɜɟɧɧɚɹ. 

2. ɉɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɫɥɨɟɜ 

ɨɜɨɳɟɣ. ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ – ɟɫɬɟɫɬɜɟɧɧɚɹ. 
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3. ɉɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɨ ɩɟɪɟɯɨɞɭ ɬɟɦɩɟɪɚɬɭɪɵ – ɜɧɭɬɪɟɧɧɟɣ ɢ 

ɧɚɪɭɠɧɨɣ ɫ ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜɨɦ ɜɨɡɞɭɯɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɦɟɳɟɧɢɹ. 

4. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɟ ɢɡɦɟɧɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɜɟɧɬɢɥɹɬɨɪɚ. 

ȼɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ 

ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ – ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ, ɢɧɨɝɞɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ 

ɦɨɳɧɨɫɬɢ ɩɨɞɨɝɪɟɜɚ ɫɜɟɠɟɝɨ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɉɟɪɜɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɢɫɬɟɦ – ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɚ, ɧɨ ɧɟ ɭɱɢɬɵɜɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɫɜɟɪɯ ɞɨɩɭɫɬɢɦɵɯ 

ɧɨɪɦ. ȼɬɨɪɚɹ ɫɢɫɬɟɦɚ ɩɪɢ ɩɪɨɬɹɠɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɩɪɢɜɨɞɢɬ ɤ 

ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɣ ɪɚɛɨɬɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜ ɫɜɹɡɢ ɫ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɞɥɢɧɵ ɩɨɦɟɳɟɧɢɹ. Ɍɪɟɬɶɹ ɢ ɱɟɬɜɟɪɬɚɹ ɫɯɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɛɨɥɶɲɭɸ ɧɚɞɟɠɧɨɫɬɶ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɧɨ ɫɥɨɠɧɟɟ 

ɢ ɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢ. 
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3. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 

3.1 ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɯɟɦ ɢ ɨɩɵɬɚ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ, 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɛɟɬɨɧɧɵɯ ɯɪɚɧɢɥɢɳ ɫɯɟɦɭ 

ɫ ɚɤɬɢɜɧɵɦ ɜɟɧɬɢɥɢɪɨɜɚɧɢɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɜɟɪɯɧɟɦ ɫɥɨɟ ɨɜɨɳɟɣ              ɢ ɜɧɟɲɧɟɦ            . 

ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɬɨɪɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɜ ɡɨɧɟ ɫɦɟɳɟɧɢɹ 

ɜɨɡɞɭɯɚ ɧɚɪɭɠɧɨɝɨ  ɢ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ, ɚ ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 

– ɜ ɰɟɧɬɪɚɯ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɨɦɟɳɟɧɢɹ. 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢɬɨɤɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɟ ɞɧɢ ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɚ ɦɨɠɟɬ ɛɵɬɶ  ɩɪɢɦɟɧɟɧɨ ɩɪɢɤɪɵɬɢɟ ɡɚɫɥɨɧɨɤ (ɠɚɥɸɡɢ) ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɥɟ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɫɧɚɪɭɠɢ ɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɡɚɫɥɨɧɤɢ (ɌɊɉȾ-01). 

ɋɯɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɵ 

ɜɟɧɬɢɥɹɬɨɪɨɜ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜ ɪɚɣɨɧɚɯ ɪɟɡɤɨɝɨ ɫɧɢɠɟɧɢɹ ɡɢɦɧɢɯ 

ɬɟɦɩɟɪɚɬɭɪ (ɟɫɥɢ ɩɪɢ ɨɬɤɥɸɱɟɧɧɵɯ ɜɟɧɬɢɥɹɬɨɪɚɯ ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɠɧɟɝɨ ɫɥɨɹ 

ɩɪɨɞɨɥɠɚɟɬ ɫɧɢɠɚɬɶɫɹ ɧɢɠɟ -13°ɋ) ɫɯɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧɚ 

ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ.  

ɋɯɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ 

ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ – 

ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɨɪɚɧɢɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɋɧɚɱɚɥɚ ɜɤɥɸɱɚɟɬɫɹ 

ɜɟɧɬɢɥɹɬɨɪ, ɡɚɬɟɦ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ. ȼɵɤɥɸɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. ɍɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ         ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɩɨ ɤɪɚɹɦ 

ɧɢɠɧɢɯ ɱɚɫɬɟɣ ɩɨɦɟɳɟɧɢɹ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɬɱɢɤɨɜ ɫɯɟɦɚ ɦɨɠɟɬ ɨɝɪɚɧɢɱɢɬɶɫɹ 

ɡɚɦɟɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɥɢɲɶ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɤɚɪɬɨɮɟɥɹ, ɬ.ɤ. ɫɨɝɥɚɫɧɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɭɱɟɧɵɯ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɧɟɝɨ ɫɥɨɹ  
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ɨɜɨɳɟɣ ɞɨ             ɞɥɢɬɟɥɶɧɨ ɫɨɯɪɚɧɹɟɬ ɟɝɨ ɫɜɟɠɟɫɬɶ (ɚɜɬɨɪɫɤɨɟ 

ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 643118). 

Ɍɢɩɵ ɞɚɬɱɢɤɨɜ ɞɥɹ ɜɬɨɪɨɣ ɫɯɟɦɵ: ɉɌɊ-3-03-Ⱥ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ 

ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ, ɫ ɞɚɬɱɢɤɨɦ ɤɚɦɟɪɧɨɝɨ ɬɢɩɚ, 

ɦɨɧɬɚɠ ɧɚɫɬɟɧɧɵɣ, ɜɚɪɢɚɧɬ Ⱥ (ɫ  ɡɚɦɵɤɚɧɢɟɦ ɧ.ɨ. ɤɨɧɬɚɤɬɨɜ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ). Ɍɨɱɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ - ± 1°ɋ. ɍɫɬɚɧɨɜɤɚ        . ɉɌɊ – 

3-03-Ȼ – ɬɨ ɠɟ, ɧɨ ɫ ɡɚɦɵɤɚɧɢɟɦ ɧ.ɨ. ɤɨɧɬɚɤɬɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɍɫɬɚɧɨɜɤɚ       .  Ⱦɥɹ ɫɯɟɦɵ 3  ɉɌɊ – 3–03-Ⱥ  – 1 ɲɬ. Ɍɨɱɧɨɫɬɶ 

ɫɪɚɛɚɬɵɜɚɧɢɹ - ± 1°ɋ. ɍɫɬɚɧɨɜɤɚ        .  

 

3.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ  

1. Ɋɟɠɢɦ ɡɚɤɥɚɞɤɢ ɧɚ ɯɪɚɧɟɧɢɟ ɢ ɫɭɲɤɢ ɩɪɨɞɭɤɰɢɢ. 
ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɟɧɬɢɥɹɰɢɢ ɩɪɨɞɭɤɬɚ 

(ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɯɪɚɧɟɧɢɢ) ɫ ɤɨɧɬɪɨɥɟɦ ɨɩɬɢɦɚɥɶɧɨɣ 

ɜɥɚɠɧɨɫɬɢ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɪɭɠɧɵɣ ɜɨɡɞɭɯ, ɤɨɬɨɪɵɣ 

ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɩɨɞɨɝɪɟɜɚɬɶɫɹ. 

Ɉɛɵɱɧɨ ɫɭɲɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 2-3 ɫɭɬɨɤ. Ⱦɥɹ ɫɭɲɤɢ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɩɨɞɨɝɪɟɬɵɣ, ɬɚɤ ɢ ɨɯɥɚɠɞɟɧɧɵɣ (ɜ ɫɪɚɜɧɟɧɢɢ ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɚɦɨɣ ɩɪɨɞɭɤɰɢɢ) ɜɨɡɞɭɯ, ɬɚɤ ɤɚɤ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɚɪɨɜ ɜɨɞɵ ɜ 

ɯɨɥɨɞɧɨɦ ɜɨɡɞɭɯɟ ɨɛɵɱɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɬɟɩɥɨɦ, ɱɬɨ ɫɨɡɞɚɟɬ ɨɫɭɲɚɸɳɢɣ 

ɷɮɮɟɤɬ. 

Ⱦɥɹ ɫɭɲɤɢ ɤɚɪɬɨɮɟɥɹ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɥɭɱɲɟ ɜɟɫɬɢ ɟɝɨ ɨɛɞɭɜ ɧɚ 4-5 

ɝɪɚɞɭɫɨɜ ɛɨɥɟɟ ɬɟɩɥɵɦ, ɱɟɦ ɫɚɦ ɤɚɪɬɨɮɟɥɶ, ɜɨɡɞɭɯɨɦ. 

2. Ʌɟɱɟɧɢɟ. 
ɉɪɢ ɢɧɬɟɧɫɢɜɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɪɹɞ ɨɜɨɳɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ — ɤɚɪɬɨɮɟɥɶ, 

ɫɩɨɫɨɛɧɵ ɤ ɪɟɝɟɧɟɪɚɰɢɢ ɩɨɤɪɨɜɧɵɯ ɬɤɚɧɟɣ ɧɚ ɭɱɚɫɬɤɚɯ ɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ ɫɨɯɪɚɧɧɨɫɬɢ. Ȼɵɫɬɪɟɟ ɜɫɟɝɨ 

ɪɟɝɟɧɟɪɢɪɭɸɬɫɹ ɩɨɤɪɨɜɧɵɟ ɬɤɚɧɢ ɭ ɩɪɨɞɨɥɠɚɸɳɢɯ ɪɚɫɬɢ ɢɥɢ 

ɫɜɟɠɟɭɛɪɚɧɧɵɯ ɤɥɭɛɧɟɣ ɢ ɤɨɪɧɟɩɥɨɞɨɜ. ɋɨɯɪɚɧɹɟɬɫɹ ɷɬɚ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɧɚ 

ɩɟɪɜɨɦ ɷɬɚɩɟ ɯɪɚɧɟɧɢɹ, ɞɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɧɟ ɧɚɱɚɥɨɫɶ ɩɪɨɪɚɫɬɚɧɢɟ. 
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ȼ ɪɟɠɢɦɟ ɥɟɱɟɧɢɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ 4-6 

ɪɚɡ ɜ ɫɭɬɤɢ ɩɨ 20-30 ɦɢɧɭɬ. ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɩɪɢ ɷɬɨɦ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 

0,1–0,5ɦ/ɫ. ɉɪɢ ɦɟɧɶɲɟɣ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 

ɪɟɝɟɧɟɪɚɰɢɹ ɩɨɜɪɟɠɞɟɧɧɵɯ ɬɤɚɧɟɣ, ɚ ɩɪɢ ɛɨɥɶɲɟɣ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 

ɩɟɪɟɫɵɯɚɧɢɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. Ɉɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɜɟɧɬɢɥɹɰɢɢ 

ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɬɢɩɚ ɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɞɭɤɰɢɢ. 

ɗɬɨɬ ɪɟɠɢɦ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɬ 7 ɞɨ 14 ɫɭɬɨɤ. 

 

3. ɉɨɞɝɨɬɨɜɤɚ ɤ ɞɥɢɬɟɥɶɧɨɦɭ ɯɪɚɧɟɧɢɸ. 
ȼ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɞɭɤɬɚ 

(ɩɪɢɦɟɪɧɨ ɩɨ 0,5 ɝɪɚɞ. ɜ ɫɭɬɤɢ) ɞɨ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ. 

4.Ɋɟɠɢɦ ɯɪɚɧɟɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɨɩɬɢɦɚɥɶɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɯɪɚɧɟɧɢɹ (ɬɟɦɩɟɪɚɬɭɪɚ, ɜɥɚɠɧɨɫɬɶ, ɫɨɫɬɚɜ ɜɨɡɞɭɯɚ), 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɨɡɞɭɯɚ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ. Ɋɟɠɢɦɵ ɫɭɲɤɢ, ɥɟɱɟɧɢɹ ɢ ɩɨɞɝɨɬɨɜɤɢ ɤ ɯɪɚɧɟɧɢɸ 

ɢɦɟɸɬ ɨɝɪɨɦɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɫɥɟɞɭɸɳɟɝɨ ɯɪɚɧɟɧɢɹ 
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ɩɪɨɞɭɤɰɢɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɤɚɪɬɨɮɟɥɶ ɛɵɥ ɫɨɛɪɚɧ ɫ ɩɨɥɹ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɫɭɲɟɧɧɵɦ ɢɥɢ ɧɟɞɨɡɪɟɜɲɢɦ, ɬɨ ɨɧ ɛɭɞɟɬ ɢɫɩɚɪɹɬɶ ɜ 10-20 ɪɚɡ ɛɨɥɶɲɟ 

ɜɥɚɝɢ, ɱɟɦ ɩɨɥɧɨɫɬɶɸ ɞɨɡɪɟɜɲɢɣ ɢ ɩɪɨɫɭɲɟɧɧɵɣ ɤɚɪɬɨɮɟɥɶ. ɂɡɥɢɲɧɹɹ 

ɭɜɥɚɠɧёɧɧɨɫɬɶ ɫɧɢɠɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɥɟɱɢɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɝɧɢɟɧɢɸ ɩɪɨɞɭɤɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɫɩɟɰɢɚɥɶɧɵɯ ɪɟɠɢɦɨɜ 

ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɧɟɜɨɣ ɩɟɪɢɞɟɪɦɵ ɭɠɟ ɜ 

ɩɟɪɜɵɟ ɞɜɟ ɧɟɞɟɥɢ ɩɨɫɥɟ ɡɚɤɥɚɞɤɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ 

ɩɪɨɞɭɤɰɢɢ. 

Ⱥɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ. 

ȼɚɠɧɟɣɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɯɪɚɧɧɨɫɬɢ ɩɥɨɞɨɨɜɨɳɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɦɟɟɬ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɯɪɚɧɢɦɨɣ 

ɩɪɨɞɭɤɰɢɢ ɢ ɩɨɬɨɥɤɟ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɨɞɩɨɬɨɥɨɱɧɨɣ ɡɨɧɟ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ 

ɜɟɧɬɢɥɹɬɨɪɵ. Ⱥɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɪɟɩɹɬɫɬɜɭɸɬ ɫɨɡɞɚɧɢɸ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɯɪɚɧɢɦɨɣ ɩɪɨɞɭɤɰɢɟɣ ɢ ɯɨɥɨɞɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɪɵɲɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɨɧɞɟɧɫɚɬɚ ɧɚ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɤɪɵɲɢ ɢ ɟɝɨ ɜɵɩɚɞɟɧɢɸ ɧɚ ɩɪɨɞɭɤɰɢɸ. Ⱦɥɹ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɬɟɩɥɨɜɨɣ ɡɚɜɟɫɵ ɦɟɠɞɭ ɩɨɬɨɥɤɨɦ 

ɯɪɚɧɢɥɢɳɚ ɢ ɩɪɨɞɭɤɰɢɟɣ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɱɚɫɬɨ ɤɨɦɩɥɟɤɬɭɸɬ 

Ɍɗɇɚɦɢ (ɨɤɨɥɨ 1,5 ɤȼɬ). ȼɚɠɧɨ, ɱɬɨɛɵ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɛɵɥɢ 

ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɯɨɪɨɲɭɸ ɰɢɪɤɭɥɹɰɢɸ ɜɨɡɞɭɯɚ ɧɚɞ ɯɪɚɧɢɦɨɣ 

ɩɪɨɞɭɤɰɢɟɣ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ, 

ɫɨɡɞɚɸɳɢɟ ɧɚɩɪɚɜɥɟɧɧɭɸ ɜɨɡɞɭɲɧɭɸ ɫɬɪɭɸ. 

Ɏɢɥɶɬɪɚɰɢɹ ɜɨɡɞɭɯɚ. 

ɀɟɥɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɫɢɫɬɟɦɭ ɜɟɧɬɢɥɹɰɢɢ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ ɜɨɡɞɭɲɧɵɟ 

ɮɢɥɶɬɪɵ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ ɢ ɦɭɫɨɪɚ. Ɉɱɢɫɬɤɚ 

ɜɨɡɞɭɯɚ ɜɚɠɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɡɚɩɵɥɟɧɧɨɫɬɢ 

ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, ɧɨ ɢ ɞɥɹ ɡɚɳɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɚɦɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ. Ɏɢɥɶɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɤ ɧɢɦ 
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ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɞɥɹ ɫɦɟɧɵ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ 

ɩɪɨɢɫɯɨɞɢɬ ɟɠɟɦɟɫɹɱɧɨ. 

 

3.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

Ɋɚɫɱɟɬ ɥɨɤɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹ ɜɨɡɞɭɯɚ ɊɍɋɌ = 1250 ȼɬ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɬɨɤɚ ɨɞɧɨɣ ɫɩɢɪɚɥɢ 

Iɋ = 
Ɏ

ɍɋɌ

Uɤn3

Ɋ


,      (3.1) 

ɝɞɟ n – ɱɢɫɥɨ ɫɟɤɰɢɣ ɤɚɥɨɪɢɮɟɪɚ, n = 1; 

ɤ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɩɢɪɚɥɟɣ, ɤ = 4 ɲɬ; 

UɎ – ɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, UɎ = 220ȼ. 

Iɋ = 
220413

1250


 = 0,93 Ⱥ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɩɢɪɚɥɢ 

R = 
 

ɍɋɌ

2

Ɏ

Ɋ
U

 = 
1250

2202

 = 39,3 Ɉɦ    (3.2) 

Ɉɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɥɨɤɢ ɫɩɢɪɚɥɢ 

d = 
I

I4 C





,      (3.3) 

ɝɞɟ I – ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɞɥɹ ɩɪɨɜɨɥɨɤɢ ɢɡ ɧɢɯɪɨɦɚ, I = 810
6
 Ⱥ/ɦ2

 [2]. 

d = 
610814,3

93,04




 = 0,410
-3

 ɦ. 

ɉɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌɚ ɩɪɨɜɨɥɨɤɭ  d = 110
-3

 ɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɩɪɨɜɨɥɨɤɢ ɨɞɧɨɣ ɫɩɢɪɚɥɢ  

l = 
0

2

4

dR






,      (3.4) 

ɝɞɟ 0 – ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɢɯɪɨɦɚ, 0 =1,1  10
-7

 Ɉɦɦ 

[2]. 
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ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.4) ɩɨɥɭɱɢɦ 

l = 
7

23

101,14

)101(3,39


  = 28 ɦ. 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɤɚɥɨɪɢɮɟɪɟ ɩɪɢ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɤɚɦɟɪɵ Ⱥ = 0,16 ɦ2
 

V = 
A

L 1B ,      (3.5) 

ɝɞɟ L1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ Ɍɗɇɵ, L1 = 0,033 ɦ3/ɫ (ɫɦ. ɬɟɯɧɢɱɟɫɤɭɸ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɧɚ ɜɟɧɬɢɥɹɬɨɪ). 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.5) ɩɨɥɭɱɢɦ 

V = 
16,0

033,0
 = 0,21 ɦ/ɫ. 

ɉɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ tȼЫɏ = 40
0ɋ ɟɝɨ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  = 2,76  10
-2

 
ɋм

Вт
0

, ɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ  

 = 16,96  10
-6ɦ2/ɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɫɩɢɪɚɥɟɣ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ ɩɨ 

ɤɪɢɬɟɪɢɚɥɶɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ 

 = 


 uN ,      (3.6) 

ɝɞɟ Nu – ɱɢɫɥɨ ɇɭɫɫɟɥɶɬɚ; 

Nu = ɫ  Re
n
,      (3.7) 

ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ; 

Re = 

dV 

 = 
6

3

1096,16

10121,0







 = 12,4  1000. 

ɝɞɟ ɫ ɢ n – ɩɨɫɬɨɹɧɧɵɟ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɡɚɜɢɫɹɬ ɨɬ ɫɯɟɦɵ ɨɛɬɟɤɚɧɢɹ 

ɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɯɚɪɚɤɬɟɪɚ ɬɟɱɟɧɢɹ ɜɨɡɞɭɯɚ; ɬɚɤ ɤɚɤ  

Re = 12,4  1000, ɫ = 0,825, n = 0,60. 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.7) ɩɨɥɭɱɢɦ 
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Nu = 0,825  (12,4)
0,60

 = 3,74/ 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.6) ɩɨɥɭɱɢɦ 

 = 
3

2

101

74,31076,2







 = 103,2 
ɋм

Вт
02 

. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɥɨɤɢ 

ȺI
 =   d  l,     (3.8) 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.8) ɩɨɥɭɱɢɦ 

ȺI
 =   1  10

-3
  28 = 0,088 ɦ2. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɥɨɤɢ 

tɉɈȼ.= tɇȺɊ + 
 А

ɊɍɋɌ ,    (3.9) 

ɝɞɟ tɇȺɊ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ Ɍɗɇɵ,. tɇȺɊ = 20 
0ɋ; 

 - ɄɉȾ Ɍɗɇɨɜ ɫ ɭɱɟɬɨɦ ɬɨɝɨ. ɱɬɨ ɨɧɢ ɡɚɤɪɵɬɵ ɢ ɡɚɩɨɥɧɟɧɵ 

ɧɚɩɨɥɧɢɬɟɥɟɦ,  = 0,8. 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɮɨɪɦɭɥɭ (3.19) ɩɨɥɭɱɢɦ 

tɉɈȼ.=20 + 
8,016,02,103

1280


= 117 

0ɋ  140 
0ɋ. 

ɇɟɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ. ɗɬɨ ɨɝɪɚɧɢɱɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɤɥɸɱɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɝɚɡɨɨɛɪɚɡɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ 

ɫɭɯɨɣ ɜɨɡɝɨɧɤɢ (ɫɝɨɪɚɧɢɹ) ɩɵɥɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɧɟɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɩɢɪɚɥɢ (ɫɦ. ɪɢɫɭɧɨɤ 3.1) 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɩɢɪɚɥɶ Ɍɗɇɚ 
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ɲɚɝ – h = 5  d = 5  1  10
-3 

= 5  10
-3

 ɦ,      (3.10) 

ɞɢɚɦɟɬɪ – D = 10  d = 10  1  10
-3 

= 10
-2

 ɦ,     (3.11) 

ɱɢɫɥɨ ɜɢɬɤɨɜ  

 W = 
22 )D(h

l

 
=

2223 )10()105(

8,6

  
 = 214      (3.12) 

ɞɥɢɧɚ – L = h  W = 5  10
-3

  214 = 1,07 ɦ,     (3.13) 

Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɛɚɥɤɢ ɩɨɞɜɟɫɚ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ 

 

Ɋɢɫɭɧɨɤ 3.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɟɫɭɳɟɣ ɛɚɥɤɢ 

ɉɨɞɛɢɪɚɟɦ ɧɟɫɭɳɭɸ ɛɚɥɤɭ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 

F  
][

G

P
,          (3.14) 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɦɦ2
; 

      G – ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɛɚɥɤɭ,  G ɧɟ ɛɨɥɟɟ 200 ɇ; 

[Ɋ] – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɞɥɹ ɫɬɚɥɢ ɋɬ.3 (ɩɪɢɥɨɠɟɧɢɟ 1 

[11]), [ɊЖ=370 Ɇɉɚ. 
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3.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

3.4.1. Ɇɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ 

ɯɪɚɧɟɧɢɢ ɨɜɨɳɟɣ 

ȼ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɢɦɟɟɬɫɹ 6 ɩɨɦɟɳɟɧɢɣ: 

1. ɉɨɦɟɳɟɧɢɟ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ. 

2. ɉɨɦɟɳɟɧɢɟ ɬɨɜɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

3. ɉɨɦɟɳɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɤɚɦɟɪɵ. 

4. ɉɨɦɟɳɟɧɢɟ ɯɪɚɧɟɧɢɹ ɯɨɡɢɧɜɟɧɬɚɪɹ. 

5. ɗɥɟɤɬɪɨɳɢɬɨɜɵɟ. 

6. ɋɥɭɠɟɛɧɨɟ ɩɨɦɟɳɟɧɢɟ. 

Ɇɟɪɨɩɪɢɹɬɢɟ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɩɨɦɟɳɟɧɢɟ ɯɪɚɧɟɧɢɹ 

ɨɜɨɳɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɧɨɪɦ. ɏɪɚɧɟɧɢɟ 

ɨɜɨɳɟɣ ɬɪɟɛɭɟɬ ɚɤɬɢɜɧɭɸ ɜɟɧɬɢɥɹɰɢɸ. ɉɪɢ ɫɨɪɬɢɪɨɜɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɟ ɨɫɧɨɜɧɭɸ ɜɟɧɬɢɥɹɰɢɸ. Ⱦɥɹ ɷɬɨɝɨ ɞɚɬɱɢɤ 

ɜɟɧɬɢɥɹɬɨɪɚ ɧɚɞɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɧɚ ɧɭɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, t=-10 ÷ -13C°. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɟɧ ɝɨɪɟɬɶ ɨɫɧɨɜɧɨɣ ɫɜɟɬ ɢ ɞɟɠɭɪɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɲɭɦɚ ɹɜɥɹɸɬɫɹ 2 ɜɟɧɬɢɥɹɬɨɪɚ ɬɢɩɚ № 10. ɉɨ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ȽɈɋɇɂɌɂ ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɲɭɦɚ ɢ ɭɦɟɧɶɲɟɧɢɟ 

ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɛɨɱɢɯ ɭɱɚɫɬɤɚɯ, ɩɨɦɟɳɟɧɢɟ ɜɟɧɬɢɥɹɰɢɢ ɜɵɝɨɪɨɠɟɧ. 

ɉɪɢ ɪɚɛɨɬɟ ɨɜɨɳɟɫɨɪɬɢɪɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ ɭɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɢ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɢ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɥɨɪɟɮɢɪɵ ɫ ɦɨɳɧɨɫɬɶɸ 6 ɄȼɌ (2 ɲɬ.) ɧɭɠɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ. ɋ 

ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ ɤɨɥɨɪɟɮɢɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɛɭɞɭɬ 

ɜɤɥɸɱɚɬɶɫɹ ɢ ɜɵɤɥɸɱɚɬɶɫɹ. 

ȼ ɩɨɦɟɳɟɧɢɢ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɢ ɫɨɪɬɢɪɨɜɤɢ, ɝɞɟ ɪɚɛɨɬɚɸɬ 7 ɱɟɥɨɜɟɤ ɢ 

ɨɜɨɳɟɫɨɪɬɢɪɨɜɨɱɧɵɟ ɦɚɲɢɧɵ, ɫɨɞɟɪɠɚɧɢɟ ɩɵɥɢ, ɩɚɪɨɜ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ 
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ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɢɯ ɩɨɦɟɳɟɧɢɣ  ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. 

ȼ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɟɫɬɶ 

ɜɵɬɹɠɧɵɟ ɜɟɧɬɢɥɹɰɢɢ. 

ȼɫɟ ɜɪɚɳɚɸɳɢɟɫɹ ɞɟɬɚɥɢ ɫɨɪɬɢɪɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ ɞɨɥɠɧɵ 

ɡɚɤɪɵɜɚɬɶɫɹ ɤɨɠɭɯɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ. Ɍɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɫɥɭɱɚɣɧɨɝɨ ɩɪɢɤɨɫɧɨɜɟɧɢɹ. 

Ⱦɥɹ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɬ. Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɢ ɚɜɚɪɢɣɧɚɹ ɤɧɨɩɤɚ 

«ɫɬɨɩ» ɨɜɨɳɟɫɨɪɬɢɪɨɜɨɱɧɨɣ ɦɚɲɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɤɪɚɲɟɧɵ ɧɚ ɱɟɪɧɵɣ ɢ 

ɤɪɚɫɧɵɣ ɫɜɟɬ. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ ɨɜɨɳɟɫɨɪɬɢɪɨɜɨɱɧɨɣ ɦɚɲɢɧɵ 

ɞɨɥɠɧɚ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɩɨ ɚɜɚɪɢɣɧɨɦɭ ɭɫɢɥɢɸ. Ɇɚɲɢɧɵ ɞɨɥɠɧɵ ɡɚɟɡɠɚɬɶ ɜ 

ɩɨɦɟɳɟɧɢɟ ɬɨɥɶɤɨ ɩɨ ɤɨɦɚɧɞɟ ɪɟɝɭɥɢɪɨɜɳɢɤɚ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɜɨɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɪɵɜɚɧɢɹ ɢ 

ɡɚɤɪɵɜɚɧɢɹ ɠɚɥɸɡɢ ɜɟɧɬɢɥɹɬɨɪɚ. 

ȼɪɚɳɚɸɳɢɟɫɹ ɱɚɫɬɢ ɩɪɢɜɨɞɚ (ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ, ɰɟɧɧɚɹ ɩɟɪɟɞɚɱɚ) 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɲɚɯɬɟ ɜɟɧɬɢɥɹɰɢɢ. Ɍɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ 

ɫɥɭɱɚɣɧɨɝɨ ɩɪɢɤɨɫɧɨɜɟɧɢɹ. Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɡɚɡɟɦɥɹɸɳɟɝɨ ɩɪɨɜɨɞɚ ɧɚ 

ɪɚɦɟ ɢɦɟɟɬɫɹ ɛɨɥɬ ɞɢɚɦɟɬɪɨɦ 8 ɦɦ. ɉɪɢɜɨɞ ɜɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ 

ɢɦɟɟɬ ɪɭɱɤɭ ɞɥɹ ɪɭɱɧɨɝɨ ɜɤɥɸɱɟɧɢɹ. 

Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɢ ɚɜɚɪɢɣɧɚɹ ɤɧɨɩɤɚ «ɫɬɨɩ» ɩɪɢɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɨɤɪɚɲɟɧɵ ɱɟɪɧɵɣ ɢ ɤɪɚɫɧɵɣ ɫɜɟɬ. 

ɉɪɢ ɩɨɥɨɠɟɧɢɢ ɪɭɱɤɢ «ɪɭɱɧɨɟ» ɩɪɢɜɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɟ ɜɤɥɸɱɚɟɬɫɹ 

ɜɪɚɳɚɸɳɢɟɫɹ ɞɟɬɚɥɢ ɨɫɧɨɜɧɨɣ-ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɡɚɤɪɵɬ ɤɨɠɭɯɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

 

3.4.2 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɟɧɬɢɥɹɬɨɪɚ ɢ 

ɩɪɢɜɨɞɚ ɡɚɫɥɨɧɤɢ 

1. ɍɩɪɚɜɥɹɬɶ ɩɪɢɜɨɞɚɦɢ ɜɟɧɬɢɥɹɬɨɪɚ ɞɨɩɭɫɤɚɟɬɫɹ ɥɢɰɚ, ɯɨɪɨɲɨ 

ɡɧɚɸɳɢɟ ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ, ɨɜɥɚɞɟɜɲɢɟ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɧɚɜɵɤɚɦɢ ɛɟɡɨɩɚɫɧɨɝɨ 
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ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɩɨɥɭɱɢɜɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɩɨ ɨɛɳɢɦ 

ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. Ʌɢɰɚ ɧɚɪɭɲɚɜɲɢɟ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɫɬɪɚɧɹɸɬɫɹ ɨɬ 

ɪɚɛɨɬɵ ɢ ɜɧɨɜɶ ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɧɟɣ ɥɢɲɶ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɫɞɚɱɢ ɷɤɡɚɦɟɧɨɜ ɩɨ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

3. ɉɟɪɟɞ ɩɭɫɤɨɦ ɢɥɢ  ɜɤɥɸɱɟɧɢɟɦ ɪɭɱɤɢ «ɚɜɬɨɦɚɬ» ɭɛɟɞɢɬɶɫɹ ɜ 

ɢɫɩɪɚɜɧɨɫɬɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɩɪɢɜɨɞɚ ɡɚɫɥɨɧɤɢ. 

4. ɉɟɪɟɞ ɩɭɫɤɨɦ ɭɛɟɞɢɬɶɫɹ  ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɥɸɞɟɣ  ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 

ɤɚɦɟɪɟ. 

5. Ɂɚɩɪɟɳɚɟɬɫɹ: 

- ɜɤɥɸɱɚɬɶ ɧɟ ɢɫɩɪɚɜɧɵɣ ɩɪɢɜɨɞ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; 

- ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɛɟɡ ɡɚɡɟɦɥɟɧɢɹ; 

- ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟ ɩɪɢɜɨɞɚ 

ɡɚɫɥɨɧɤɢ ɢ ɜɟɧɬɢɥɹɬɨɪɚ; 

- ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɝɭɥɢɪɨɜɤɭ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɞɜɢɝɚɬɟɥɟ, ɧɨ ɤɨɝɞɚ 

ɪɭɱɤɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɨɥɨɠɟɧɢɢ «ɚɜɬɨɦɚɬ»; 

- ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɩɪɢ ɪɚɛɨɬɟ; 

- ɡɚɯɨɞɢɬɶ ɩɨɫɬɨɪɨɧɧɢɦ ɥɢɰɚɦ ɜ ɩɨɦɟɳɟɧɢɟ ɜɟɧɬɢɥɹɰɢɢ ɛɟɡ 

ɪɚɡɪɟɲɟɧɢɹ. 

6. Ɉɞɟɠɞɚ ɪɚɛɨɱɟɝɨ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬ.ɟ. ɧɟ ɞɨɥɠɟɧ ɢɦɟɬɶ ɫɜɢɫɚɸɳɢɯ ɤɨɧɰɨɜ. 

7. ȼɫɟ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɡɧɚɬɶ ɩɪɚɜɢɥɚ ɢ ɩɪɢɟɦɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 

ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

8. ɉɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ  ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ  ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ 

ɞɨɜɪɚɱɟɛɧɭɸ ɩɨɦɨɳɶ ɢ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟ ɩɨ ɢɧɫɬɚɧɰɢɢ. 

9. ɉɪɢ ɧɚɥɢɱɢɢ ɨɬɤɪɵɬɵɯ ɪɚɧ ɧɚɞɨ ɤɚɤ ɦɨɠɧɨ ɛɵɫɬɪɟɟ ɨɛɪɚɳɚɬɶɫɹ ɜ 

ɦɟɞɩɭɧɤɬ ɞɥɹ ɩɟɪɟɜɹɡɤɢ. 
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3.5 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ 

3.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɡɚɬɪɚɬ 

Ⱥɦɨɪɬɢɡɚɰɢɸ ɯɪɚɧɢɥɢɳ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢɫɯɨɞɹ ɢɡ ɢɯ ɛɚɥɚɧɫɨɜɨɣ 

ɫɬɨɢɦɨɫɬɢ ɢ ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ ɜ ɝɨɞ, ɤɨɬɨɪɚɹ ɩɪɢɜɨɞɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɩɪɚɜɨɱɧɢɤɚɯ. ɑɟɦ ɜɵɲɟ ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, ɬɟɦ ɛɨɥɶɲɟ ɡɚɬɪɚɬɵ ɩɨ ɷɬɨɣ ɫɬɚɬɶɟ, ɢ ɧɚɨɛɨɪɨɬ.   

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɟɠɟɝɨɞɧɨɣ ɫɦɟɬɨɣ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɢɫɫɢɟɣ ɜ ɫɨɫɬɚɜɟ ɢɧɠɟɧɟɪɚ, 

ɝɥɚɜɧɨɝɨ ɚɝɪɨɧɨɦɚ, ɤɥɚɞɨɜɳɢɤɚ ɯɨɡɹɣɫɬɜɚ ɢ ɭɬɜɟɪɠɞɚɟɬɟ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 

ɯɨɡɹɣɫɬɜɚ. 

ɗɬɢ ɜɫɟ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

                        
ɝɞɟ      – ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ,  

 
              – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ,  

 
  

            – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ,  
 
  

               – ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ,  
 
  

              
ɝɞɟ     – ɱɢɫɥɨ  ɪɚɛɨɱɢɯ; 

       f – ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ; 

         – ɜɪɟɦɹ ɪɚɛɨɬɵ, Ɍ; 

      М – ɟɦɤɨɫɬɶ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ, Ɍ. 
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   Ɍɚɛɥɢɰɚ 3.5.1. ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ   

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɟɞ. ɢɡɦ. ȼɚɪɢɚɧɬɵ 

Ȼɚɡɨɜɵɣ Ɋɚɡɪɚɛɚɬɵ 

ɜɚɟɦɵɣ 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ɬ./ɱɚɫ 0.009 0.0145 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɭɛ./ɬ. 182.6 535.3 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɤȼɬ/ɱ/ɬ. 0.254 0.432 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ  ɤɝ/ɬ. 0.045 0.133 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɱɟɥ/ɱ/ɬ. 17520 17520 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ  ɪɭɛ./ɬ. 6030.5 3742.5 

ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ  ɪɭɛ./ɬ. 6304.4 3822.8 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ  ɪɭɛ. - 36310 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  ɪɭɛ. - 38961.1 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ  ɦɟɫ. - 2.8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ 

 - 4.27 

ɋɪɚɜɧɢɜɚɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɬɚɛɥɢɰɟ 3.5.1 ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɜɵɝɨɞɧɨɣ. Ɉɧɚ ɩɨ ɦɧɨɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ (ɮɨɧɞɨɟɦɤɨɫɬɶ, ɷɧɟɪɝɨɟɦɤɨɫɬɶ, 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɭɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ , ɭɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ 

ɡɚɬɪɚɬ) ɨɩɟɪɟɠɚɟɬ ɛɚɡɨɜɭɸ. ɗɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢ 

           ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ      
 
       

 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɦɢɤɪɨɤɥɢɦɚɬɚ ɨɜɨɳɟɯɪɚɧɢɥɢɳɚ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɛɨɬɚɯ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ.               
   

  
ɝɞɟ    ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ;          ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɬ/ɦɢɧ, 
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        ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;         0.95 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɰɢɤɥɚ. 

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɞɭɤɰɢɢ     ɬ/ɦɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɨɛɴɟɦɚ ɩɨɫɬɨɹɧɧɨɝɨ 

ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ ɜ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ Q=200ɬ (ɜɨ ɜɫɟɯ ɤɚɦɟɪɚɯ) ɜ ɬɟɱɟɧɢɟ 3 

ɞɧɟɣ, ɬ.ɟ. ɜ ɬɟɱɟɧɢɟ                 ɦɢɧ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ                     
   

     
   

  
 ȼɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɰɢɢ ɩɨ t

0
 ɜɟɪɯɧɟɝɨ ɫɥɨɹ 

ɨɜɨɳɟɣ ɜ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ (ɩɪɢ Ɍɫɦ=8 ɱɚɫ) ɫɨɫɬɚɜɥɹɟɬ Ɍɰ≈5 ɱɚɫ = 300 ɦɢɧ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɨɛɪɚɛɨɬɤɚ ɩɪɨɞɭɤɰɢɢ ɯɪɚɧɟɧɢɹ) 

ɫɨɫɬɚɜɥɹɟɬ                                     
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ. 

ɉɪɢ ɬɨɦ ɠɟ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɯɪɚɧɟɧɢɹ ɨɜɨɳɟɣ  Q=200 ɬ ɜ ɬɟɱɟɧɢɢ 3 

ɞɧɟɣ (4320 ɦɢɧ)                   ɧɨ ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɡɚ ɫɱɟɬ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɩɪɚɜɥɹɟɦɵɯ ɩɨ ɞɚɬɱɢɤɚɦ t
0
 

ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɫɥɨɟɜ ɨɜɨɳɟɣ, ɫɧɢɡɢɬɫɹ ɢ ɫɨɫɬɚɜɢɬ Ɍɰ=3 ɱɚɫɚ = 180 ɦɢɧ 

(ɬɚɤ ɠɟ ɩɪɢ Ɍɫɦ=8 ɱɚɫɨɜ). 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ ɫɨɫɬɚɜɢɬ                                       
ɬ.ɟ. ɩɨɜɵɫɢɥɚɫɶ ɧɚ 66.6%. 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ.                        
ɝɞɟ Fe  - ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ/ɬ; 

         -ɛɚɥɚɧɫɨɜɚя ɫɬɨɢɦɨɫɬɶ ɦɚɲɢɧɵ, ɪɭɛ; 

         - ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ; 

           - ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɚɲɢɧɵ, ɱɚɫ.      Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ. 
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ȼ ɫɭɳɟɫɬɜɭɸɳɟɦ ɨɜɨɳɟɯɪɚɧɢɥɢɳɟ ɢɦɟɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɩɪɢɬɨɱɧɚɹ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɥɟɬɨɦ – ɜɟɧɬɢɥɹɬɨɪ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɦɨɳɧɨɫɬɶɸ 3 ɤȼɬ. ɉɪɢ ɫɪɟɞɧɟɣ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 1 ɤȼɬ≈1000ɪɭɛ 

ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɫɬɚɜɢɬ ɋɛ=3·1000=3000 ɪɭɛ. 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ  

Ɍɝɨɞ=365·5=1825 ɱɚɫɨɜ.  

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ                                           
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ. 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɟɧɶɲɟ Ɍɝɨɞ=365·3=1095 ɱɚɫ. Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɟɣ  - 3 ɲɬ. ɦɨɳɧɨɫɬɶɸ3;4.5 ɢ 1ɤȼɬ (ɩɪɢɬɨɱɧɚɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɪɢɜɨɞ ɡɚɫɥɨɧɤɢ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ ɢ ɩɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ t
0
 

ɩɪɨɞɭɤɬɚ)                                                               
 

  
Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ. 

М               
                

       
        

ɝɞɟ       ɦɚɫɫɚ ɩɨ ɜɢɞɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

       Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ; 

       Ɍ – ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɥɟɬ. 

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ. 

М               
                                   

ɝɞɟ       
   

        ɤɝ, N ɤȼɬ – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɬɨɪɨɜ, q=5 ɤɝ/ɤȼɬ ɩɪɢ ɨɬɥɢɜɤɟ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

       ɥɟɬ ɫɪɨɤ ɫɥɭɠɛɵ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ. 
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М                     
                                              

        
Ɍɪɭɞɨɟɦɤɨɫɬɶ 

                    ɱ-ɱ, 

ɝɞɟ mɫ.ɧ.- ɤɨɥɢɱɟɫɬɜɨ ɧɨɪɦɨ-ɫɦɟɧ ɜ ɝɨɞɭ; 

mɨɛɫɥ- ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɟɥɟɣ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ; 

tɫɦ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɟɥ. 

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ. 

                    
   

  
ɝɞɟ mɨɛɫɥ=6 ɱɟɥ ɩɪɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ – ɪɚɜɧɨɰɟɧɧɵɣ ɬɪɭɞɨɟɦɤɨɫɬɢ. 

ɬ.ɟ.                           
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɢ ɫ ɩɨɦɨɳɶɸ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ.                       
ɝɞɟ                

  ɬ/ɱɚɫ  ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɟɞ, 

ɝɞɟ Z, ɪɭɛ/ɱɟɥ-ɱɚɫ, - ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ,  

n – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ. 

            - ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɬɚ, ɤȼɬ-ɱ/ɟɞ ɢ 

ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɪɭɛ/ɤȼɬ-ɱ. 

 ɋɪɬɨ= ɋɛɇɪɬɨ/100- ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ,  

ɩɪɢ ɇɪɬɨ=2.5% ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ, ɪɭɛ/ɟɞ.   

ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, % ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ  ɞɥɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ.  

Ɂɚɪɩɥɚɬɚ. 

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ.                                            
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ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ. 

ɉɪɢ ɷɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ np=6 ɱɟɥ. 

Z=9.045ɪɭɛ/ɱ-ɱ. 

Ɂɚɬɪɚɬɚ ɱɟɥ-ɱɚɫ ɧɚ 1 ɟɞ ɩɪɨɞɭɤɰɢɢ 

                                     

                         ɪɭɛ/ɬ. 

ɋɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ. 

                                                
                                                           

 
  

ɉɪɨɟɤɬɢɪɭɟɦɵɣ  

                                                             
                                                          

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ȼɚɡɨɜɵɣ. 

                                                            
 

  
ɉɪɨɟɤɬɢɪɭɟɦɵɣ. 

                                             
 

  
Ⱥɦɨɪɬɢɡɚɰɢɹ, ɪɭɛ/ɟɞ. 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ Ⱥ – 9.5% Дɬɚɛɥ.26Жɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ȼɚɡɨɜɵɣ. 

                                   ɪɭɛ ɬ  
ɉɪɨɟɤɬɢɪɭɟɦɵɣ. 

                                        
 

  
                        ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ.                                                    
 

  
ɉɪɨɟɤɬɢɪɭɟɦɵɣ.                                                        

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ȼɚɡɨɜɵɟ. 

                                               
ɝɞɟ S – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ/ɟɞ; 

ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɢ, ȿɧ=0.15; 

k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɭɞɟɥɶɧɵɣ ɮɨɧɞɨɟɦɤɨɫɬɶ 

ɩɪɨɰɟɫɫɚ, ɪɭɛ/ɟɞ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ. 

                               (ɫɧɢɡɢɥɚɫɶ ɧɚ 39.4%≈40%) ɡɚ 

ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ. 

                                                             
ɝɞɟ Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ.    

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 
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ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

       
    

                                 
ɝɞɟ    - ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

     - ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

        

                 
ȼɵɜɨɞ: ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɨɯɥɚɠɞɟɧɢɟɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɢ ɩɨɞɞɟɪɠɚɧɢɟɦ ɦɢɧɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

ɨɜɨɳɟɣ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ  

ɩɪɢɦɟɧɟɧɢɸ. 

 

3.6 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; 
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- ɪɚɡɜɢɬɢɟ ɬɨɱɧɨɫɬɢ ɭɫɢɥɢɣ ɦɵɲɰɚɦɢ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ. 

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, 

ɟɝɨ ɩɫɢɯɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɍɜɨɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 
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ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ 

Ɋɚɡɪɚɛɨɬɚɧɚ ɥɢɧɢɹ ɩɨɟɧɢɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɵɩɨɣɤɢ ɬɟɥɹɬ  

ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɢɛɥɢɡɢɬɶ ɩɪɨɰɟɫɫ ɜɵɩɨɣɤɢ ɬɟɥɹɬ ɤ ɟɫɬɟɫɬɜɟɧɧɨɦɭ. 

ɉɪɨɢɡɜɟɞɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ, ɪɚɫɱɟɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɤɚɪɬɵ ɧɚ ɨɩɟɪɚɰɢɸ ɜɵɩɨɣɤɢ ɬɟɥɹɬ ɩɨɡɜɨɥɢɥɢ ɩɪɨɢɡɜɟɫɬɢ ɩɨɞɛɨɪ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɢ ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɢɡɨɣɞɟɬ 

ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ 1,4%, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɢ ɞɟɧɟɠɧɵɯ 

ɫɪɟɞɫɬɜ.  

Ɍɟɦ ɫɚɦɵɦ, ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɵɩɨɣɤɢ ɬɟɥɹɬ 

ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɬɟɥɹɬ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɬɪɭɞɚ, ɱɬɨ, ɜ 

ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɵɩɨɣɤɢ 

ɬɟɥɹɬ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɩɨɝɨɥɨɜɶɹ ɬɟɥɹɬ, ɬɟɦ ɫɚɦɵɦ ɩɨɹɜɢɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 41 ɬɟɥɟɧɤɚ ɧɚ ɫɭɦɦɭ 73800 ɪɭɛ.  
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