


АɇɇɈТАɐИЯ 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ʌɟɛɟɞɟɜɚ П. А. ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɬɟɦɭ 

«Пɪɨɟɤɬ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɚ-

ɧɨɜɤɢ ɞɥɹ ɡɚɳɢɬɵ ɦɚɲɢɧ ɨɬ ɤɨɪɪɨɡɢɢ». 

 

Вɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

ɧɚ 75 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ 

А1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɨɞɧɨɝɨ ɩɪɢɥɨɠɟ-

ɧɢɹ. Ɂɚɩɢɫɤɚ ɜɤɥɸɱɚɟɬ 13 ɪɢɫɭɧɤɨɜ, 11 ɬɚɛɥɢɰɵ. Сɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟ-

ɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 16 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Пɪɟɞɦɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ. Цɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɫɬɚ ɤɨɧ-

ɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ. 

В ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɚɧɨ-

ɜɨɤ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɩɪɨɜɟɞɟɧ 

ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ ɭɫɬɚɧɨɜɨɤ.  

Вɬɨɪɨɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚ-

ɰɢɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ. В ɪɚɦɤɚɯ ɪɚɡɞɟɥɚ 

ɪɚɫɫɱɢɬɚɧɵ ɤɨɥɢɱɟɫɬɜɨ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ, ɪɚɫɱɟɬ ɩɥɨɳɚɞɢ 

ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ. 

В ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧ-

ɧɵɯ ɩɨɤɪɵɬɢɣ. Пɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ, ɪɚɫɫɱɢɬɚɧɚ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 

Пɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ. 



ABSTRACT 

to A.P. Lebedev’s graduation qualifying work, the subject of which is 

"The project of the conservation center for agricultural machines with the develop-

ment of a mobile unit for protecting machines from corrosion" 

 

Graduation qualifying work consists of an explanatory note on 75 typewritten 

pages and the graphic part on 6 sheets of A1 format. 

The note consists of introduction, three sections and conclusions. The note in-

cludes 13 figures and 11 tables. The list of references contains 16 items. 

The subject of the work is the design of conservation centers. The aim of the 

work is a design of conservation center for agricultural machines with the develop-

ment of the design of a mobile unit for protecting machines from corrosion. 

The first section provides an analysis of existing designs of installations for 

protecting machines from corrosion, within which a patent search was conducted, as 

well as an analysis of commercially available installations. Conclusions on the sec-

tion are made and requirements for the design under development are put forward. 

The second section is devoted to the design of a maintenance station for con-

serving machine-tractor park in accordance with the assignment. Within the section, 

the number and complexity of maintenance of equipment, calculation of the area of 

conservation of equipment, the necessary qualitative and quantitative composition of 

the personnel of the station are calculated. Also developed a technological map of 

conservation of a harvester. 

In the third section, the design of a mobile unit for the protecting transport 

and technological machines from corrosion has been developed. Given the necessary 

calculations, calculated the technical and economic efficiency of the structure in 

comparison with the prototype. 

Explanatory note ends with conclusions. 
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ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡ-ɡɚ ɫɟɡɨɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɨɥɟɜɵɯ ɪɚɛɨɬ ɢ ɭɡɤɨɣ 

ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɦɧɨɝɢɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ (ɤɨɦɛɚɣɧɵ, ɫɟɹɥɤɢ, 

ɩɥɭɝɢ, ɤɭɥɶɬɢɜɚɬɨɪɵ ɢ ɞɪ.) ɧɚɯɨɞɹɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 150—300 ɱ ɜ ɝɨɞɭ. 

Ⱦɥɢɬɟɥɶɧɨ ɧɟ ɪɚɛɨɬɚɸɳɢɟ ɦɚɲɢɧɵ, ɢɯ ɚɝɪɟɝɚɬɵ, ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚ-

ɥɢ, ɟɫɥɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɧɟ ɩɨɞɝɨɬɨɜɢɬɶ ɤ ɯɪɚɧɟɧɢɸ, ɩɪɢɯɨɞɹɬ 

ɜ ɧɟɝɨɞɧɨɫɬɶ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɟ ɡɚɳɢɳɟɧɧɵɟ ɨɬ ɞɨɠɞɹ, ɪɨɫɵ, ɦɨɤɪɨɝɨ ɫɧɟɝɚ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɢ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɤɨɪɪɨɞɢɪɭɸɬ, ɪɟɡɢ-

ɧɨɜɵɟ ɲɥɚɧɝɢ ɝɢɞɪɨɫɢɫɬɟɦ, ɲɢɧɵ ɤɨɥɟɫ, ɤɥɢɧɨɜɵɟ ɪɟɦɧɢ ɢ ɞɪɭɝɢɟ ɞɟɬɚɥɢ ɢɡ 

ɪɟɡɢɧɨɬɟɤɫɬɢɥɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ ɫɨɥɧɰɚ ɢ ɪɟɡɤɢɯ ɤɨ-

ɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɬɟɪɹɸɬ ɫɜɨɸ ɷɥɚɫɬɢɱɧɨɫɬɶ, ɪɚɫɬɪɟɫɤɢɜɚɸɬɫɹ, ɪɚɧɶɲɟ 

ɜɪɟɦɟɧɢ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ. Ɋɚɦɵ ɦɚɲɢɧ, ɞɧɢɳɚ ɠɚɬɨɤ, ɩɨɞɛɨɪɳɢɤɢ ɢ ɞɪɭɝɢɟ 

ɞɥɢɧɧɨɝɚɛɚɪɢɬɧɵɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɚɝɪɟɝɚɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫ ɩɟɪɟɤɨ-

ɫɨɦ ɢɥɢ ɩɨɞ ɬɹɠɟɫɬɶɸ ɭɜɥɚɠɧɟɧɧɨɣ ɫɧɟɠɧɨɣ ɦɚɫɫɵ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɮɨɪɦɚ-

ɰɢɹɦ, ɡɚɬɹɧɭɬɵɟ ɢ ɧɟɨɫɥɚɛɥɟɧɧɵɟ ɩɪɭɠɢɧɵ ɬɟɪɹɸɬ ɫɜɨɸ ɭɩɪɭɝɨɫɬɶ ɢ ɬ. ɞ. [8]. 

Сɨɯɪɚɧɟɧɢɟ ɜ ɧɟɪɚɛɨɱɢɣ ɩɟɪɢɨɞ ɨɬ ɤɨɪɪɨɡɢɢ ɢ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɫɬɚɪɟ-

ɧɢɹ ɦɚɲɢɧ, ɢɯ ɚɝɪɟɝɚɬɨɜ, ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɞɟɬɚɥɟɣ – ɜɚɠɧɚɹ ɯɨɡɹɣɫɬɜɟɧ-

ɧɚɹ ɡɚɞɚɱɚ, ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɨɛɥɸɞɟɧɢɢ 

ɬɟɯɧɨɥɨɝɢɢ ɯɪɚɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɢɯ ɦɚɲɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ⱦɨɥɠɧɨɟ ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɯɪɚɧɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ ɤ 

ɦɢɧɢɦɭɦɭ ɧɟɝɚɬɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɨɞɥɹɟɬ ɫɪɨɤ ɫɥɭɠ-

ɛɵ ɬɟɯɧɢɤɢ, ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɣ ɫɟɪɜɢɫ, ɚ ɬɚɤɠɟ ɛɥɚɝɨɩɪɢɹɬɫɬ-

ɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ [9]. 

В ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɯɪɚɧɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. 



8 
 

1 ɅИТȿɊАТɍɊɇɈ-ɉАТȿɇТɇɕɃ ɉɈИɋɄ 

 

1.1 Ɉɛщɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɨɜ 

 

Ʉɨɪɪɨɡɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɯɢɦɢɱɟɫɤɨɝɨ ɢɥɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ 

ɪɚɡɪɭɲɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɜɫɥɟɞɫɬɜɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɯ ɫ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɨɣ. Ɋɚɡɪɭɲɚɸɳɟɣ ɫɪɟɞɨɣ ɩɪɢ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɹɜɥɹɸɬ-

ɫɹ ɤɢɫɥɨɪɨɞ ɜɨɡɞɭɯɚ, ɝɚɡɵ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɫɨɥɟɣ, ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ. 

Пɪɢɦɟɪɨɦ ɤɨɪɪɨɡɢɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɪɠɚɜɥɟɧɢɟ ɫɬɚɥɢ ɢɥɢ ɱɭɝɭɧɚ, ɨɛɪɚ-

ɡɨɜɚɧɢɟ ɛɟɥɨɝɨ ɧɚɥɟɬɚ ɧɚ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɚɯ ɢ ɡɟɥɟɧɨɝɨ ɧɚɥɟɬɚ – ɧɚ ɦɟɞ-

ɧɵɯ ɢ ɛɪɨɧɡɨɜɵɯ ɢɡɞɟɥɢɹɯ. В ɪɟɡɭɥɶɬɚɬɟ ɤɨɪɪɨɡɢɢ ɜɵɜɨɞɢɬɫɹ ɢɡ ɫɬɪɨɹ ɝɪɨ-

ɦɚɞɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, ɱɬɨ ɧɚɧɨ-

ɫɢɬ ɛɨɥɶɲɨɣ ɭɳɟɪɛ ɧɚɪɨɞɧɨɦɭ ɯɨɡɹɣɫɬɜɭ [8]. 

Пɪɢɧɹɬɨ ɜɵɞɟɥɹɬɶ ɞɜɚ ɜɢɞɚ ɤɨɪɪɨɡɢɢ: ɯɢɦɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟ-

ɫɤɭɸ. 

ɏɢɦɢɱɟɫɤɚɹ ɤɨɪɪɨɡɢɹ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɞɟɣɫɬɜɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ ɚɬɦɨɫɮɟɪɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɭɯɢɯ ɝɚɡɨɜ ɢ ɠɢɞɤɨɫɬɟɣ, ɨɛ-

ɥɚɞɚɸɳɢɯ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɞɢɡɬɨɩɥɢɜɨ, ɦɚɲɢɧɧɨɟ ɦɚɫɥɨ 

ɢ ɬ.ɩ.). ɍɡɥɵ ɢ ɞɟɬɚɥɢ ɢɡ ɦɟɬɚɥɥɨɜ ɢ ɢɯ ɫɩɥɚɜɨɜ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɡɚɤɪɵɬɵɯ ɩɨ-

ɦɟɳɟɧɢɹɯ, ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɬɚɤɠɟ ɩɨɤɪɵɜɚɸɬɫɹ ɩɥɟɧɤɨɣ ɨɤɢ-

ɫɥɨɜ (ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ). 

Ʉɨɪɪɨɡɢɹ, ɜɨɡɧɢɤɚɸɳɚɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɦɟɬɚɥɥ ɝɚɡɨɜ, ɧɚɡɵɜɚɟɬɫɹ ɝɚ-

ɡɨɜɨɣ ɤɨɪɪɨɡɢɟɣ. Ɉɤɢɫɧɵɟ ɩɥɟɧɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɸɬɫɹ ɨɱɟɧɶ 

ɛɵɫɬɪɨ. Ɍɚɤ ɤɚɤ ɜ ɚɬɦɨɫɮɟɪɟ ɜɫɟɝɞɚ ɫɨɞɟɪɠɢɬɫɹ ɜɥɚɝɚ, ɝɚɡɨɜɚɹ ɤɨɪɪɨɡɢɹ 

ɨɛɵɱɧɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɟɣ. С ɩɨɜɵɲɟɧɢɟɦ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɨɤɢɫɥɟɧɢɟ ɭɫɢɥɢɜɚɟɬɫɹ, ɩɥɟɧɤɚ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɬɨɥɳɟ, ɩɪɢ ɷɬɨɦ ɦɟ-

ɧɹɟɬɫɹ ɟɟ ɰɜɟɬ: ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɫɬɚɥɶɧɵɯ ɢɡɞɟɥɢɣ ɩɨɹɜɥɹɸɬɫɹ 

ɰɜɟɬɚ ɩɨɛɟɠɚɥɨɫɬɢ. 

Эɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɤɨɪɪɨɡɢɹ ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɦɟɬɚɥɥ 

ɷɥɟɤɬɪɨɥɢɬɨɜ, ɬ. ɟ. ɠɢɞɤɨɫɬɟɣ, ɩɪɨɜɨɞɹɳɢɯ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. Ɍɚɤɢɦɢ ɠɢɞ-
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ɤɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɫɨɥɟɣ, ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ. Сɸɞɚ ɨɬɧɨɫɢɬ-

ɫɹ ɬɚɤɠɟ ɤɨɪɪɨɡɢɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɬɚɤ ɤɚɤ ɜ ɜɨɡɞɭɯɟ ɧɚɯɨɞɹɬɫɹ ɜɨɞɹɧɵɟ ɩɚɪɵ, 

ɤɨɬɨɪɵɟ ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɢ ɞɟɣɫɬɜɭɸɬ 

ɧɚ ɧɢɯ ɤɚɤ ɷɥɟɤɬɪɨɥɢɬ, ɱɬɨ ɢ ɜɵɡɵɜɚɟɬ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɭɸ ɤɨɪɪɨɡɢɸ. 

Пɨɜɟɪɯɧɨɫɬɧɚɹ ɤɨɪɪɨɡɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɜɧɨɦɟɪɧɵɦ ɪɚɡɪɭɲɟɧɢɟɦ 

ɦɟɬɚɥɥɚ ɢɥɢ ɫɩɥɚɜɚ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Эɬɨɬ ɜɢɞ ɤɨɪɪɨɡɢɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɪɟɞɚɯ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɨɛɪɚɡɨɜɚɧɢɸ ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɢ, ɢ ɭ 

ɨɞɧɨɪɨɞɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ. 

Ɇɟɫɬɧɚɹ ɤɨɪɪɨɡɢɹ ɯɚɪɚɤɬɟɪɧɚ ɪɚɡɪɭɲɟɧɢɟɦ ɦɟɬɚɥɥɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚ-

ɫɬɤɚɯ ɩɨɜɟɪɯɧɨɫɬɢ. Пɪɢ ɱɚɫɬɢɱɧɨɦ ɪɚɡɪɭɲɟɧɢɢ ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɢ, ɩɪɢ ɧɚɥɢ-

ɱɢɢ ɜ ɫɩɥɚɜɟ ɦɟɫɬɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ, ɰɚɪɚɩɢɧ ɢ ɞɪɭɝɢɯ ɞɟɮɟɤɬɨɜ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɨɛɵɱɧɨ ɜɨɡɧɢɤɚɟɬ ɦɟɫɬɧɚɹ ɤɨɪɪɨɡɢɹ. 

Ɇɟɠɤɪɢɫɬɚɥɥɢɬɧɚɹ ɤɨɪɪɨɡɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟɦ ɦɟɬɚɥɥɚ ɩɨ 

ɝɪɚɧɢɰɚɦ ɡɟɪɟɧ. Ɍɚɤɨɣ ɜɢɞ ɤɨɪɪɨɡɢɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɨɩɚɫɧɵɦ, ɬɚɤ ɤɚɤ ɪɚɡ-

ɪɭɲɟɧɢɟ, ɧɟ ɜɵɡɵɜɚɹ ɡɚɦɟɬɧɵɯ ɢɡɦɟɧɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ, ɪɚɫɩɪɨ-

ɫɬɪɚɧɹɟɬɫɹ ɝɥɭɛɨɤɨ ɜɧɭɬɪɶ, ɱɬɨ ɦɨɠɟɬ ɹɜɢɬɶɫɹ ɩɪɢɱɢɧɨɣ ɫɟɪɶɟɡɧɵɯ ɚɜɚɪɢɣ. В 

ɪɟɡɭɥɶɬɚɬɟ ɪɭɲɟɧɢɹ ɫɜɹɡɢ ɦɟɠɞɭ ɡɟɪɧɚɦɢ ɦɟɬɚɥɥɵ ɬɟɪɹɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɛɥɟɫɤ, ɩɨɤɪɵɜɚɸɬɫɹ ɫɥɨɟɦ ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ ɢ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ. 

В ɪɟɡɭɥɶɬɚɬɟ ɤɨɪɪɨɡɢɢ ɭɯɭɞɲɚɸɬɫɹ ɦɧɨɝɢɟ ɰɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɜ, 

ɫɧɢɠɚɟɬɫɹ, ɚ ɢɧɨɝɞɚ ɭɬɪɚɱɢɜɚɟɬɫɹ ɢɯ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɚɫɬɢɱɧɨɫɬɶ. ɂɡ-ɡɚ ɨɬɤɚɡɚ 

ɨɞɧɨɝɨ ɭɡɥɚ ɢɥɢ ɞɟɬɚɥɢ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ ɜɟɫɶ ɚɝɪɟɝɚɬ ɢɥɢ 

ɦɚɲɢɧɚ [9]. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɪɪɨɡɢɹ ɪɟɠɭɳɟɝɨ ɚɩɩɚɪɚɬɚ ɠɚɬɤɢ ɤɨɦɛɚɣɧɚ, ɬɨɩɥɢɜ-

ɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ ɞɜɢɝɚɬɟɥɹ, ɤɥɚɩɚɧɧɨɝɨ ɢɥɢ 

ɞɪɭɝɨɝɨ ɦɟɯɚɧɢɡɦɚ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɡɟɪɧɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ ɜ ɧɚ-

ɩɪɹɠɟɧɧɵɣ ɩɟɪɢɨɞ ɭɛɨɪɤɢ. Ʉɨɪɪɨɡɢɹ ɬɨɧɤɨɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɨɛɲɢɜɤɢ ɬɨɝɨ 

ɠɟ ɤɨɦɛɚɣɧɚ ɧɚɪɭɲɚɟɬ ɝɟɪɦɟɬɢɡɚɰɢɸ ɦɚɲɢɧɵ, ɱɬɨ ɜɟɞɟɬ ɤ ɩɨɬɟɪɹɦ ɡɟɪɧɚ, 

ɢɡɦɟɧɹɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɬɪɟɧɢɟ ɜ ɭɡ-

ɥɚɯ ɢ ɫɨɩɪɹɠɟɧɢɹɯ ɦɚɲɢɧ [9]. 
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1.2 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨ-

ɡɢɨɧɧыɯ ɩɨɤɪыɬɢɣ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ 

(АП) ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ. Пɪɢ ɷɬɨɦ ɦɟɬɨɞɟ ɞɪɨɛɥɟɧɢɟ 

АП ɩɪɨɢɫɯɨɞɢɬ ɛɟɡ ɭɱɚɫɬɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɝɨ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɵɬɟɫɧɟɧɢɹ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɱɟɪɟɡ ɷɥɥɢɩɬɢɱɟɫɤɨɟ ɨɬ-

ɜɟɪɫɬɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɨɩɥɚ. Ɂɚ ɫɱɟɬ ɩɨɥɭɱɟɧɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɤɚɩ-

ɥɢ АП ɞɪɨɛɹɬɫɹ ɢ ɞɜɢɠɭɬɫɹ ɤ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɟɨɞɨɥɟɜɚɹ ɫɨ-

ɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɬɨɪɦɨɡɹɬɫɹ ɢ ɦɹɝɤɨ ɥɨɠɚɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɨɬɧɨɫɹɬɫɹ: 

- ɛɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

- ɦɚɥɵɟ ɩɨɬɟɪɢ АП ɧɚ ɬɭɦɚɧɨɨɛɪɚɡɨɜɚɧɢɟ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɜɵɫɨɤɨɜɹɡɤɢɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ. 

Пɪɢ ɦɚɥɵɯ ɨɛɴɟɦɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ ɢɥɢ 

ɞɟɬɚɥɟɣ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɨɝɨ ɪɚɫɩɵɥɟɧɢɹ. ɍɫɬɚɧɨɜɤɢ ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɩɨ ɜɢɞɭ ɩɪɢɜɨɞɚ 

ɧɚɫɨɫɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɛɟɧɡɢɧɨɜɵɟ. 

ɍɫɬɚɧɨɜɤɢ ɫ ɩɧɟɜɦɨɩɪɢɜɨɞɨɦ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɨɤɪɚɫɨɱɧɵɯ ɭɱɚ-

ɫɬɤɚɯ ɜ ɫɜɹɡɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨɠɚɪɨ- ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ. ɍɫɬɚɧɨɜɤɢ ɫ ɷɥɟɤ-

ɬɪɨ- ɢ ɛɟɧɡɨɩɪɢɜɨɞɨɦ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɧɚ 

ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. 

ɉɟɪɟɞɜɢɠɧɚɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɉɊɄ-3ɆȽ. ɍɫɬɚɧɨɜɤɚ 

ПɊɄ-3ɆȽ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɧɚ-

ɝɪɟɜɚ ɢ ɧɚɧɟɫɟɧɢɟ ɜɹɡɤɢɯ ɫɨɫɬɚɜɨɜ ɢ ɦɚɫɬɢɤ ɩɪɢ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, 

ɩɪɨɜɚɪɤɢ ɜɬɭɥɨɱɧɨ-ɪɨɥɢɤɨɜɵɯ ɰɟɩɟɣ. ɍɫɬɚɧɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɨɞɝɨɬɨɜ-

ɤɟ ɬɟɯɧɢɤɢ ɤ ɫɟɡɨɧɧɨɦɭ ɯɪɚɧɟɧɢɸ ɧɚ ɭɱɚɫɬɤɚɯ ɤɨɧɫɟɪɜɚɰɢɢ ɢ ɨɬɤɪɵɬɵɯ ɩɥɨ-

ɳɚɞɤɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɚɝɪɨɫɟɪɜɢɫɚ [5].  
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ɍɫɬɚɧɨɜɤɚ (ɪɢɫɭɧɨɤ 1.1) ɫɨɫɬɨɢɬ ɢɡ ɪɭɱɧɨɣ ɞɜɭɯɤɨɥɟɫɧɨɣ ɬɟɥɟɠɤɢ, ɧɚ 

ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧɵ ɨɛɨɝɪɟɜɚɟɦɵɣ ɛɭɧɤɟɪ ɞɥɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, ɩɧɟɜɦɨɪɟɞɭɤɬɨɪ ɫ ɦɚɧɨɦɟɬɪɨɦ, ɤɪɨɧɲɬɟɣ-

ɧɵ ɫɨ ɲɥɚɧɝɚɦɢ ɢ ɷɥɟɤɬɪɨɤɚɛɟɥɟɦ. Ȼɭɧɤɟɪ 3 ɨɫɧɚɳɟɧ ɦɚɫɥɹɧɨɣ ɪɭɛɚɲɤɨɣ 2, 

ɜ ɤɨɬɨɪɭɸ ɜɫɬɪɨɟɧɵ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ, ɳɟɥɟɜɨɣ ɮɢɥɶɬɪ 1, ɌЭɇ 12 (220 В) 

ɢ ɞɜɚ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚ 13 (29 В). ɌЭɇ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɫɨɫɬɚɜɚ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ ɧɚ ɭɱɚɫɬɤɟ ɤɨɧɫɟɪɜɚɰɢɢ, 

ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɷɥɟɦɟɧɬɵ 13 - ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɩɥɨɳɚɞɤɟ ɯɪɚ-

ɧɟɧɢɹ ɬɟɯɧɢɤɢ. Ɇɚɫɥɹɧɚɹ ɪɭɛɚɲɤɚ ɡɚɩɨɥɧɹɟɬɫɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ – ɨɫɜɟɬɥɟɧ-

ɧɵɦ ɦɨɬɨɪɧɵɦ ɦɚɫɥɨɦ. 

 

1 – ɮɢɥɶɬɪ; 2 – ɦɚɫɥɹɧɚɹ ɪɭɛɚɲɤɚ; 3 – ɛɭɧɤɟɪ; 4 – ɜɵɯɥɨɩɧɨɣ ɩɚɬɪɭɛɨɤ; 5 – ɨɛɪɚɬɧɵɣ ɤɥɚ-
ɩɚɧ; 6 – ɲɥɚɧɝ ɞɥɹ ɜɨɡɞɭɯɚ; 7 – ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 8 – ɩɟɪɟɤɥɸɱɚɬɟɥɶ; 9 – ɩɢɫɬɨɥɟɬ-
ɪɚɫɩɵɥɢɬɟɥɶ; 10 – ɧɚɫɚɞɤɚ; 11 – ɲɥɚɧɝ ɞɥɹ ɫɨɫɬɚɜɚ; 12 – ɌЭɇ; 13 – ɧɢɡɤɨɜɨɥɶɬɧɵɣ ɷɥɟɦɟɧɬ 

Ɋɢɫɭɧɨɤ 1.1 – Пɟɪɟɞɜɢɠɧɚɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɢ ПɊɄ-3ɆȽ 

В ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ ɲɥɚɧɝɢ 6 ɢ 11 ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 9, ɩɧɟɜɦɨɪɟɞɭɤɬɨɪ ɫ ɦɚɧɨ- 

ɦɟɬɪɨɦ, ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 5, ɜɵɯɥɨɩɧɨɣ ɩɚɬɪɭɛɨɤ 4 ɫ ɦɟɥɤɨɹɱɟɢɫɬɨɣ ɫɟɬɤɨɣ, 

ɩɨɧɢɠɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 7 (220/29 В).  

Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 5 ɡɚɳɢɳɚɟɬ ɩɧɟɜɦɨɪɟɞɭɤɬɨɪ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟ-

ɝɨ ɱɚɫɬɢɰ ɫɨɫɬɚɜɚ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɚ ɫɟɬɤɚ ɜɵɯɥɨɩɧɨɝɨ ɩɚɬɪɭɛɤɚ 

4 ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɨɡɝɨɪɚɧɢɟ ɩɚɪɨɜ ɧɚɝɪɟɬɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɪɢ ɫɛɪɨɫɟ ɞɚɜɥɟ-
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ɧɢɹ ɢɡ ɛɭɧɤɟɪɚ. Вɧɭɬɪɢ ɲɥɚɧɝɚ 11 ɞɥɹ ɩɨɞɚɱɢ ɫɨɫɬɚɜɚ ɩɪɨɩɭɳɟɧɚ ɫɩɢɪɚɥɶ, ɚ 

ɜ ɲɥɚɧɝɟ 6 ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ – ɝɢɛɤɢɣ ɩɪɨɜɨɞ. Ɉɞɢɧ ɤɨɧɟɰ ɫɩɢɪɚɥɢ ɱɟɪɟɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɩɢɫɬɨɥɟɬɚ-ɪɚɫɩɵɥɢɬɟɥɹ 9 ɫɨɟɞɢɧɟɧ ɫ ɝɢɛɤɢɦ ɩɪɨɜɨɞɨɦ 

ɢ ɩɨ ɧɟɦɭ - ɫ ɦɚɫɫɨɣ ɭɫɬɚɧɨɜɤɢ. Ⱦɪɭɝɨɣ ɤɨɧɟɰ ɫɩɢɪɚɥɢ ɩɨɞɜɟɞɟɧ ɤ ɩɟɪɟɤɥɸ-

ɱɚɬɟɥɸ 8, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɟɟ ɩɨɞɤɥɸɱɚɸɬ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ 7 ɢɥɢ ɝɟ-

ɧɟɪɚɬɨɪɭ. Сɩɢɪɚɥɶ ɜ ɲɥɚɧɝɟ ɩɨɞɚɱɢ ɫɥɭɠɢɬ ɞɥɹ ɧɚɝɪɟɜɚ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɧɟɦ 

ɫɨɫɬɚɜɚ ɩɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ. Ɉɧɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɶɧɨɣ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨ-

ɤɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ.  

ɍɫɬɚɧɨɜɤɚ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɧɚɫɚɞɤɨɣ 10 ɤ ɩɢɫɬɨɥɟɬɭ-ɪɚɫɩɵɥɢɬɟɥɸ ɞɥɹ ɨɛɪɚ-

ɛɨɬɤɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɚɲɢɧ. Ⱦɥɹ ɟɟ ɪɚɛɨɬɵ ɬɪɟɛɭɸɬɫɹ ɤɨɦ-

ɩɪɟɫɫɨɪ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 20 ɦ3
/ɱ, ɨɞɧɨɮɚɡɧɚɹ ɷɥɟɤɬɪɨɫɟɬɶ (220 

В) ɢ ɝɟɧɟɪɚɬɨɪ (29 В) ɦɨɳɧɨɫɬɶɸ 1 ɤВɬ [13].  

Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɞɜɢɠɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ПɊɄ-3ɆȽ 

Пɪɢɜɨɞ ɭɫɬɚɧɨɜɤɢ:  

- ɧɚ ɫɬɚɰɢɨɧɚɪɟ  
- ɧɚ ɩɥɨɳɚɞɤɟ ɯɪɚɧɟɧɢɹ  

 

ɨɬ ɫɟɬɢ 220 В ɢ ɤɨɦɩɪɟɫɫɨɪɚ 
ɨɬ ɷɧɟɪɝɨɩɪɢɜɨɞɚ ɆЭП-02 ɢ ɬɪɚɤɬɨɪɚ 

Пɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɡɞɭɯɟ, ɦ3/ɱ  ɨɬ 20 

Вɦɟɫɬɢɦɨɫɬɶ ɛɭɧɤɟɪɚ, ɥ  20 

Ɂɚɩɪɚɜɨɱɧɵɣ ɨɛɴɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɥ  15 

Пɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤВɬ  
- ɌЭɇɚ  
- ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ  
- ɷɥɟɤɬɪɨɫɩɢɪɚɥɢ  

2 

0,35 

0,25 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, °С  ɞɨ 150 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɚ, °С  ɞɨ 90 

Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  
ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ, ɦ2

/ɱ  
ɞɨ 180 

Ɇɚɫɫɚ, ɤɝ  95 

 

ɇɚ ɭɱɚɫɬɤɟ ɤɨɧɫɟɪɜɚɰɢɢ ɭɫɬɚɧɨɜɤɭ ɩɨɞɫɨɟɞɢɧɹɸɬ ɤ ɤɨɦɩɪɟɫɫɨɪɭ ɢ, ɩɨ-

ɞɚɜ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɫɟɬɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜɤɥɸɱɚɸɬ ɧɚɝɪɟɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 

ɦɚɫɥɹɧɨɣ ɪɭɛɚɲɤɟ ɢ ɫɩɢɪɚɥɢ ɜ ɲɥɚɧɝɟ. Пɨɫɥɟ ɡɚɩɪɚɜɤɢ ɭɫɬɚɧɨɜɤɢ ɤɨɧɫɟɪɜɚ-

ɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɪɚɡɨɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɨ 100 0С, ɜ ɛɭɧɤɟɪ ɩɨɞɚɸɬ 

ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ. Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜɵɬɟɫɧɹɟɬ ɝɨɪɹɱɢɣ ɫɨɫɬɚɜ 
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ɢɡ ɛɭɧɤɟɪɚ 3 ɜ ɳɟɥɟɜɨɣ ɮɢɥɶɬɪ 1, ɨɬɤɭɞɚ ɨɧ ɩɨ ɧɚɝɪɟɬɨɦɭ ɲɥɚɧɝɭ 11 ɩɨɞɚɱɢ 

ɩɨɫɬɭɩɚɟɬ ɜ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 9. Ɋɚɡɦɟɳɟɧɢɟɦ ɳɟɥɟɜɨɝɨ ɮɢɥɶɬɪɚ ɜ ɨɛɨɝ-

ɪɟɜɚɟɦɨɣ ɦɚɫɥɹɧɨɣ ɪɭɛɚɲɤɟ ɨɛɟɫɩɟɱɟɧɵ ɤɚɱɟɫɬɜɟɧɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɡɚɝɭɳɟɧ-

ɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɭɫɥɨɜɢɹɯ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ 

ɭɞɨɛɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɱɢɫɬɤɟ ɮɢɥɶɬɪɚ. Пɪɢɦɟɧɟɧɢɟ ɫɬɚɥɶ-

ɧɨɣ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɫɩɢɪɚɥɢ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɨɜɚɬɶ 

ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚ ɢ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɲɥɚɧɝɚ ɩɨɞɚɱɢ ɫɨɫɬɚɜɚ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ПɊɄ-3ɆȽ ɧɚ ɩɥɨɳɚɞɤɚɯ ɯɪɚɧɟɧɢɹ ɩɪɢɜɥɟɤɚɸɬ 

ɬɪɚɤɬɨɪ ɬɢɩɚ ɆɌɁ ɢ ɷɧɟɪɝɨɩɪɢɜɨɞ ɆЭП-02 [5]. 

Ʉɨɦɩɚɤɬɧыɣ ɚɩɩɚɪɚɬ ɉɊɄ-4. Ʉɨɦɩɚɤɬɧɵɣ ɚɩɩɚɪɚɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚ-

ɧɟɫɟɧɢɟ ɠɢɞɤɢɯ ɢ ɡɚɝɭɳɟɧɧɵɯ ɫɨɫɬɚɜɨɜ. Аɩɩɚɪɚɬ (ɪɢɫɭɧɨɤ 1.2) ɜɤɥɸɱɚɟɬ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 2, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 11, ɧɚɫɚɞɤɭ 1, 

ɬɪɨɣɧɢɤ ɫ ɜɨɡɞɭɲɧɵɦ ɲɥɚɧɝɨɦ 3 ɢ ɩɨɥɢɷɬɢɥɟɧɨɜɵɣ ɛɚɥɥɨɧ 8 ɞɥɹ ɤɨɧɫɟɪɜɚ-

ɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

1 – ɧɚɫɚɞɤɚ; 2 – ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ; 3 – ɲɥɚɧɝ; 4 – ɜɢɧɬ; 5 – ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ; 
6 – ɜɢɧɬ-ɡɚɠɢɦ; 7 – ɨɛɨɣɦɚ; 8 – ɛɚɥɥɨɧ; 9 – ɬɪɭɛɤɚ; 10 – ɩɪɨɛɤɚ; 11 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɨɦɩɚɤɬɧɵɣ ɚɩɩɚɪɚɬ ПɊɄ-4 

ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɯ ɫɨɫɬɚɜɨɜ 
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ɇɚɫɚɞɤɚ 1 ɫ ɝɢɛɤɢɦ ɲɥɚɧɝɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɩɢɫɬɨɥɟɬɟ-ɪɚɫɩɵɥɢɬɟɥɟ 2 

ɜɡɚɦɟɧ ɫɬɚɧɞɚɪɬɧɨɣ ɝɨɥɨɜɤɢ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 

ɫɬɟɫɧɟɧɧɵɯ ɦɟɫɬɚɯ, ɤɭɞɚ ɞɨɫɬɭɩ ɩɢɫɬɨɥɟɬɨɦ ɧɟ ɜɨɡɦɨɠɟɧ. ɇɚ ɤɨɧɰɟ ɲɥɚɧɝɚ 

ɡɚɤɪɟɩɥɟɧɚ Ƚ-ɨɛɪɚɡɧɚɹ ɬɪɭɛɤɚ ɫ ɫɨɩɥɨɦ.  

ɇɚ ɜɨɡɞɭɲɧɨɦ ɲɬɭɰɟɪɟ ɩɢɫɬɨɥɟɬɚ-ɪɚɫɩɵɥɢɬɟɥɹ ɡɚɤɪɟɩɥɟɧ ɬɪɨɣɧɢɤ, ɤɨ-

ɬɨɪɵɣ ɫɨɟɞɢɧɟɧ ɫ ɜɨɡɞɭɲɧɵɦ ɲɥɚɧɝɨɦ 3 ɢ ɫ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ 11. Ɍɪɨɣɧɢɤ 

ɢɦɟɟɬ ɜɢɧɬ 4 ɫ ɢɝɥɨɣ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɪɚɫɩɵɥɟɧɢɟ ɢ 

ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɞɢɫɩɟɪɫɧɨɫɬɢ ɪɚɫɩɵɥɚ ɫɨɫɬɚɜɚ.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶ 11 ɫɥɭɠɢɬ ɞɥɹ ɜɩɭɫɤɚ ɢ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɛɚɥɥɨɧɚ 8, 

ɪɟɝɭɥɢɪɨɜɤɢ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ ɫɨɫɬɚɜɚ ɜ ɪɚɫɩɵɥɢɬɟɥɶ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶ 11 

ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, ɜɵɯɨɞɧɨɣ ɬɪɭɛɤɢ ɫ ɧɚɤɢɞɧɨɣ ɝɚɣɤɨɣ, ɪɟɝɭɥɹɬɨɪɚ 5 ɞɚɜɥɟ-

ɧɢɹ ɧɚɝɧɟɬɚɧɢɹ, ɢ ɩɪɨɛɤɢ 10 ɜɨɡɞɭɯɨɨɬɜɨɞɚ. ɇɚ ɤɨɪɩɭɫ ɧɚɜɢɧɱɟɧɚ ɨɛɨɣɦɚ 7 ɫ 

ɞɜɭɦɹ ɜɢɧɬɚɦɢ-ɡɚɠɢɦɚɦɢ 6. Вɵɯɨɞɧɚɹ ɬɪɭɛɤɚ ɩɨɫɪɟɞɫɬɜɨɦ ɲɥɚɧɝɚ ɫɨɟɞɢɧɟɧɚ 

ɫ ɡɚɛɨɪɧɨɣ ɬɪɭɛɤɨɣ 9. Ɋɟɝɭɥɹɬɨɪ 5 ɩɨɧɢɠɚɟɬ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ 

ɛɚɥɥɨɧ 8 ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ, ɢ ɩɨɡɜɨɥɹɟɬ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɪɚɫɯɨɞ ɫɨɫɬɚɜɚ ɧɚ ɪɚɫ-

ɩɵɥɟɧɢɟ. Пɪɨɛɤɚ 10 ɜɨɡɞɭɯɨɨɬɜɨɞɚ ɩɟɪɟɤɪɵɜɚɟɬ ɤɚɧɚɥ, ɫɨɨɛɳɚɸɳɢɣ ɜɧɭɬ-

ɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɛɚɥɥɨɧɚ 8 ɫ ɚɬɦɨɫɮɟɪɨɣ.  

Ƚɨɪɥɨɜɢɧɚ ɛɚɥɥɨɧɚ 8 ɫ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ ɩɨɦɟɳɚɟɬɫɹ ɜɧɭɬɪɢ 

ɨɛɨɣɦɵ 7 ɢ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɧɬɨɜ-ɡɚɠɢɦɨɜ 6, ɩɨɞɜɨɞɢɦɵɯ ɩɨɞ 

ɤɨɥɶɰɟɜɨɣ ɜɵɫɬɭɩ ɧɚ ɛɚɥɥɨɧɟ. Пɪɢ ɡɚɜɢɧɱɢɜɚɧɢɢ ɨɛɨɣɦɵ 7 ɝɨɪɥɨɜɢɧɚ ɛɚɥɥɨ-

ɧɚ 8 ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɤɨɪɩɭɫɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 11 ɢ ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ.  

Ⱦɥɹ ɪɚɛɨɬɵ ɤɨɦɩɚɤɬɧɵɣ ɚɩɩɚɪɚɬ ɩɪɢɫɨɟɞɢɧɹɸɬ ɜɨɡɞɭɲɧɵɦ ɲɥɚɧɝɨɦ 3 

ɤ ɤɨɦɩɪɟɫɫɨɪɭ. Пɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɢɧɬ ɪɟɝɭɥɹɬɨɪɚ 5 ɡɚɬɹɝɢɜɚɸɬ ɞɨ ɭɩɨɪɚ. Пɪɢ 

ɩɨɞɚɱɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɧɚɠɢɦɚɸɬ ɧɚ ɤɭɪɨɤ ɩɢɫɬɨɥɟɬɚ-ɪɚɫɩɵɥɢɬɟɥɹ ɢ ɨɬɩɭɫ-

ɤɚɸɬ ɜɢɧɬ ɪɟɝɭɥɹɬɨɪɚ. Вɨɡɞɭɯ ɨɬɤɪɵɜɚɟɬ ɲɚɪɢɤɨɜɵɣ ɤɥɚɩɚɧ ɢ ɩɪɨɧɢɤɚɟɬ ɱɟ-

ɪɟɡ ɩɨɥɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 11 ɜ ɛɚɥɥɨɧ ɫ ɫɨɫɬɚɜɨɦ. ɑɟɦ ɫɢɥɶɧɟɟ ɫɠɚɬɚ ɩɪɭ-

ɠɢɧɚ ɪɟɝɭɥɹɬɨɪɚ, ɬɟɦ ɧɢɠɟ ɞɚɜɥɟɧɢɟ ɜ ɛɚɥɥɨɧɟ ɢ ɦɟɧɶɲɟ ɪɚɫɯɨɞ ɤɨɧɫɟɪɜɚɰɢ-

ɨɧɧɨɝɨ ɫɨɫɬɚɜɚ. С ɩɨɦɨɳɶɸ ɜɢɧɬɚ ɪɟɝɭɥɹɬɨɪɚ ɞɨɛɢɜɚɸɬɫɹ ɭɫɬɨɣɱɢɜɨɣ ɩɨɞɚɱɢ 

ɫɨɫɬɚɜɚ ɢ ɟɝɨ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ [11].  
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Ȼɥɚɝɨɞɚɪɹ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɟ ɡɚɛɨɪɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɬɪɭɛɨɤ ɪɚɫɩɪɟɞɟɥɢ-

ɬɟɥɹ (0,4 ɦ), ɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɫɭɳɟɫɬɜɟɧɧɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɧɚɧɨɫɢɬɶ ɡɚɝɭɳɟɧɧɵɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɫɨɫɬɚɜɵ ɫ ПɈɈɆ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɨɝɨ ɩɨɞɨɝɪɟɜɚ. Ʉɨɦɩɚɤɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɞɨɛɧɨ ɜ ɪɚɛɨɬɟ, ɬɚɤ ɤɚɤ ɨɩɟɪɚɬɨɪ 

ɞɟɪɠɢɬ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ ɫ ɡɚɩɪɚɜɥɟɧɧɵɦ ɛɚɥɥɨɧɨɦ ɜ ɨɞɧɨɣ ɪɭɤɟ ɛɟɡ 

ɧɚɩɪɹɠɟɧɢɹ, ɞɪɭɝɨɣ ɪɭɤɨɣ ɨɧ ɧɚɩɪɚɜɥɹɟɬ ɫɨɩɥɨ ɧɚɫɚɞɤɢ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ.  

Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɩɩɚɪɚɬɚ ПɊɄ-4 

ɂɫɬɨɱɧɢɤ ɞɚɜɥɟɧɢɹ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ 
Вɦɟɫɬɢɦɨɫɬɶ ɛɚɥɥɨɧɚ, ɥ  1,4 

Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɆПɚ  0,3…0,5 

Вɪɟɦɹ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɚɩɩɚɪɚɬɚ, ɱ  0,1 

Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ, ɦ2
/ɱ  ɞɨ 110 

Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɟɪɜɚɰɢɢ ɡɟɪɧɨɭɛɨɪɨɱɧɨɝɨ ɤɨɦɛɚɣɧɚ (ɛɟɡ ɩɨ-
ɛɟɥɤɢ ɲɢɧ), ɲɬ/ɱ  

1,9 

Ɋɚɫɯɨɞ ɫɨɫɬɚɜɚ ɧɚ ɡɟɪɧɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ, ɥ/ɲɬ  1,4…2,1 

Ɇɚɫɫɚ ɚɩɩɚɪɚɬɚ (ɛɟɡ ɲɥɚɧɝɚ), ɤɝ  1,8 

 

Ɋɚɫɩыɥɢɬɟɥɢ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧыɯ ɫɨɫɬɚɜɨɜ ɮɢɪɦы 

Graco.  

Ɏɢɪɦɚ Graco ɩɪɨɢɡɜɨɞɢɬ ɛɨɥɶɲɨɣ ɚɫɫɨɪɬɢɦɟɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɚ-

ɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɣ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ, ɤɪɚɫɨɤ, ɥɚɤɨɜ, ɩɥɚɫɬɦɚɫɫ ɢ ɩɨɥɢɷɬɢɥɟɧɚ 

ɢ ɜ ɬɨɦ ɱɢɫɥɟ, ɡɚɳɢɬɧɵɯ ɜɹɡɤɢɯ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ⱦɥɹ ɧɚɧɟɫɟ-

ɧɢɹ ɩɨɤɪɵɬɢɣ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɭɸ ɬɟɯɧɢɤɭ ɜ ɡɚɳɢɬɧɵɯ ɰɟɥɹɯ ɜ ɩɟɪɢɨɞ 

ɯɪɚɧɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɬ ɭɫɬɚɧɨɜɤɢ ɫɟɪɢɣ Xtreme NXT ɢ Mercur. Пɪɢɱɟɦ 

ɨɛɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɸɬɫɹ ɛɟɡɜɨɡɞɭɲɧɵɦɢ, ɬ.ɟ. ɢɡ ɩɢɫɬɨɥɟɬɚ 

ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚɧɨɫɢɦɵɣ ɦɚɬɟɪɢɚɥ, ɜɨɡɞɭɯ ɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ. 

Ȼɟɡɜɨɡɞɭɲɧɵɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɪɚɫɩɵɥɢɬɟɥɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ Graco 

Xtreme NXT (ɪɢɫɭɧɨɤ 1.3) ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɩɨɜɵɲɚ-

ɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ʉɨɧɫɬɪɭɤɰɢɹ Xtreme NXT ɜɤɥɸɱɚɟɬ ɧɨɜɵɣ ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɨɣ ɞɜɢɝɚɬɟɥɶ NXT ɩɪɨɢɡɜɨɞɫɬɜɚ Graco, ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɢ 

ɛɨɥɟɟ ɞɨɥɝɨɜɟɱɧɨɣ, ɱɟɦ ɜɫɟ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɩɵɥɢɬɟɥɢ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ. Эɬɨɬ 
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ɪɚɫɩɵɥɢɬɟɥɶ ɥɟɝɤɨ ɧɚɧɨɫɢɬ ɫɚɦɵɟ ɠɟɫɬɤɢɟ ɡɚɳɢɬɧɵɟ ɩɨɤɪɵɬɢɹ ɢ ɚɧɬɢɤɨɪɪɨ-

ɡɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Graco Xtreme NXT ɪɚɫɩɵɥɹɟɬ ɜɵɫɨɤɨɜɹɡɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢ ɩɨɤɪɵɬɢɹ ɫɨ 

100%-ɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɜ ɫɚɦɵɯ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ. Ɋɚɫɩɵ-

ɥɢɬɟɥɶ ɪɚɡɪɚɛɨɬɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ 

NXT; ɩɪɨɜɟɪɟɧɨ ɢ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɚ ɫɢɫɬɟɦɚ ɜ 10 ɪɚɡ ɞɨɥɝɨɜɟɱɧɟɟ ɫɢɫɬɟɦɵ 

Graco King. Ɇɨɧɢɬɨɪ DataTrak ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɚ, 

ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɯɨɞɚ ɜ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɪɟ-

ɠɢɦ. Пɪɨɬɢɜɨɨɛɥɟɞɟɧɢɬɟɥɶɧɚɹ ɦɨɞɟɥɶ ɫɧɢɠɚɟɬ ɩɪɨɫɬɨɢ ɜɫɥɟɞɫɬɜɢɟ ɨɛɥɟɞɟ-

ɧɟɧɢɹ. Ⱦɜɢɝɚɬɟɥɢ ɬɪɟɯ ɪɚɡɦɟɪɨɜ ɢ 11 ɦɨɞɟɥɟɣ ɞɨɫɬɭɩɧɵ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɪɚɡɥɢɱɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ȼɟɡɜɨɡɞɭɲɧɵɣ ɪɚɫɩɵɥɢɬɟɥɶ Merkur (ɪɢɫɭɧɨɤ 1.4) ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɨɱɟ-

ɬɚɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɩɨɪɬɚɬɢɜɧɨɫɬɢ. Аɩɩɚɪɚɬɵ ɫɟɪɢɢ Merkur ɦɨɝɭɬ ɪɚɫɩɵɥɹɬɶ 

ɦɚɬɟɪɢɚɥɵ ɫɪɟɞɧɟɣ ɢ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫ ɦɧɨɠɟɫɬɜɨɦ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɝɨɪɹɱɟɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ. 

  

Ɋɢɫɭɧɨɤ 1.3 – Ɉɛɳɢɣ ɜɢɞ 

ɪɚɫɩɵɥɢɬɟɥɹ Graco Xtreme NXT 

Ɋɢɫɭɧɨɤ 1.4 – Ɉɛɳɢɣ ɜɢɞ 

ɪɚɫɩɵɥɢɬɟɥɹ Graco Mercur 

 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɪɚɫɩɵɥɢɬɟɥɹ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɥɟɝɤɨɫɬɶ ɢ ɦɨ-

ɛɢɥɶɧɨɫɬɶ – ɜɟɫ ɫɨɫɬɚɜɥɹɟɬ 45 ɤɝ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɭɸ ɦɚɧɟɜɪɟɧɧɨɫɬɶ. Ʉɨɦɩɚɤɬ-

ɧɵɣ ɪɚɡɦɟɪ ɩɨɡɜɨɥɹɟɬ ɪɚɫɩɵɥɹɬɶ ɞɚɠɟ ɧɚ ɫɚɦɵɯ ɦɚɥɟɧɶɤɢɯ ɭɱɚɫɬɤɚɯ. ɏɨɪɨɲɨ 
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ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɢɫɬɟɦ ɫ ɨɞɧɢɦ ɩɢɫɬɨɥɟɬɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɤɨɧɟɱɧɢɤɚ ɞɨ 

0,5 ɦɦ. В ɬɨ ɠɟ ɜɪɟɦɹ, ɪɚɫɩɵɥɢɬɟɥɶ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɣ – ɪɚɫɩɵɥɹɟɬ ɩɨɤɪɵ-

ɬɢɹ ɨɬ ɫɪɟɞɧɟɣ ɞɨ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ ɩɪɢ ɞɚɜɥɟɧɢɢ 500 ɛɚɪ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɫɩɵɥɢɬɟɥɶ ɞɨɫɬɭɩɟɧ ɫ ɮɢɧɚɧɫɨɜɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ – ɜɵɫɨ-

ɤɨɟ ɤɚɱɟɫɬɜɨ ɧɚ ɜɵɯɨɞɟ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɜɥɨɠɟɧɢɹɯ,  

Ɋɚɫɩɵɥɢɬɟɥɢ Greco ɭɧɢɜɟɪɫɚɥɶɧɵ ɩɨ ɫɮɟɪɟ ɫɜɨɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɦɨɝɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɡɚɳɢɬɧɵɯ ɫɨɫɬɚɜɨɜ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɭɸ ɬɟɯɧɢɤɭ, ɧɨ ɬɚɤɠɟ ɢ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɞɪɭɝɢɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱦɥɹ ɧɚɧɟɫɟɧɢɹ ɫɨɫɬɚɜɨɜ ɭɤɚɡɚɧɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɬɪɟɛɭɟɬɫɹ ɬɚɤɠɟ 

ɮɢɪɦɟɧɧɵɣ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ Greco, ɩɪɢɨɛɪɟɬɚɟɦɵɣ ɨɬɞɟɥɶɧɨ, ɥɢɛɨ 

ɜɯɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬɚɰɢɸ ɭɤɚɡɚɧɧɵɯ ɦɨɞɟɥɟɣ. 

 

1.3 Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢ-

ɤɨɪɪɨɡɢɨɧɧыɯ ɩɨɤɪыɬɢɣ 

 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɧɚɧɟ-

ɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɩɚɬɟɧɬɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɞɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɚɬɟɧɬ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ № 2157736. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧ-

ɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɦɚɫɬɢɤɢ. ɍɫɬɪɨɣɫɬɜɨ (ɪɢɫɭɧɨɤ 1.5) ɫɨɞɟɪɠɢɬ ɛɚɤ 1 ɞɥɹ 

ɦɚɫɬɢɤɢ ɫ ɡɚɛɨɪɧɵɦ ɩɚɬɪɭɛɤɨɦ 2 ɢ ɤɪɚɧɨɦ 3, ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 4 ɫɨ 

ɲɥɚɧɝɨɦ 5 ɞɥɹ ɩɨɞɚɱɢ ɦɚɫɬɢɤɢ ɢ ɲɥɚɧɝɨɦ 6 ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. Ȼɚɤ 

1 ɪɚɡɦɟɳɟɧ ɜ ɪɟɡɟɪɜɭɚɪɟ 7 ɞɥɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. В ɪɟɡɟɪɜɭɚɪɟ 7 ɭɫɬɚɧɨɜɥɟɧɵ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 8 ɢ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 9. 

ɍɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ ɳɟɥɟɜɨɣ ɮɢɥɶɬɪ 10, ɫɨɫɬɨɹɳɢɣ ɢɡ ɤɨɪɩɭɫɚ 11, 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɬɚɤɚɧɚ 12 ɫ ɮɥɚɧɰɟɦ ɢ ɜɵɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ 13 ɫ ɝɚɣɤɨɣ 14. 

ɇɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɬɟɧɤɟ ɫɬɚɤɚɧɚ 12 ɜɵɩɨɥɧɟɧɵ ɫɤɜɨɡɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɩɚɡɵ 

15, ɧɚɪɟɡɚɧɚ ɪɟɡɶɛɨɜɚɹ ɤɚɧɚɜɤɚ 16, ɜ ɤɨɬɨɪɭɸ ɭɥɨɠɟɧɚ ɩɪɨɜɨɥɨɤɚ 17 ɤɪɭɝɥɨɝɨ 

ɫɟɱɟɧɢɹ ɫ ɡɚɡɨɪɨɦ 18 ɦɟɠɞɭ ɜɢɬɤɚɦɢ. ɇɚ ɜɵɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ 13, ɠɟɫɬɤɨ ɡɚ-
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ɤɪɟɩɥɟɧɧɨɦ ɜ ɤɨɪɩɭɫɟ 11, ɜɵɩɨɥɧɟɧɵ ɪɚɞɢɚɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ 19, ɧɚɩɪɚɜɥɟɧ-

ɧɵɟ ɜɜɟɪɯ. 

 

ɚ ɛ 

 

 

ɜ ɝ 

ɚ – ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ; ɛ – ɳɟɥɟɜɨɣ ɮɢɥɶɬɪ ɭɫɬɪɨɣɫɬɜɚ; 
ɜ – ɜɵɯɥɨɩɧɨɣ ɩɚɬɪɭɛɨɤ; ɝ – ɧɚɫɚɞɤɚ ɜ ɩɨɥɨɠɟɧɢɢ ɧɚɧɟɫɟɧɢɹ ɦɚɫɬɢɤɢ 

Ɋɢɫɭɧɨɤ 1.5 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɦɚɫɬɢɤɢ 

ɩɨ ɩɚɬɟɧɬɭ № 2157736 

Ʉɨɪɩɭɫ 11 ɫ ɩɚɬɪɭɛɤɨɦ 13 ɪɚɡɦɟɳɟɧɵ ɜ ɪɟɡɟɪɜɭɚɪɟ 7 ɞɥɹ ɬɟɩɥɨɧɨɫɢɬɟ-

ɥɹ, ɧɚɞ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ 8. Ʉɨɪɩɭɫ 11 ɫɨɟɞɢɧɟɧ ɫ ɤɪɚɧɨɦ 3, ɚ ɜɵ-

ɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ 13 - ɫɨ ɲɥɚɧɝɨɦ 5 ɩɨɞɚɱɢ ɦɚɫɬɢɤɢ ɤ ɩɢɫɬɨɥɟɬɭ-

ɪɚɫɩɵɥɢɬɟɥɸ 4. 

Шɥɚɧɝ 6 ɫɨɨɛɳɟɧ ɫ ɢɫɬɨɱɧɢɤɨɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɤɪɚɧ 20 ɢ ɜɨɡɞɭ-

ɯɨɜɨɞ 21. Вɟɪɯɧɹɹ ɱɚɫɬɶ ɛɚɤɚ 1 ɫɨɨɛɳɟɧɚ ɫ ɜɨɡɞɭɯɨɜɨɞɨɦ 21 ɱɟɪɟɡ ɞɜɭɯɩɨɡɢ-



19 
 

ɰɢɨɧɧɵɣ ɤɪɚɧ 22 ɧɚ ɤɪɵɲɤɟ 23 ɛɚɤɚ 1. ɇɚ ɤɪɚɧɟ 22 ɭɫɬɚɧɨɜɥɟɧ ɜɵɯɥɨɩɧɨɣ 

ɩɚɬɪɭɛɨɤ 24, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ. ɇɚ ɛɨɥɶɲɟɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɭɫɚ, ɭɞɚɥɟɧɧɨɦ ɨɬ ɤɪɚɧɚ 22, ɡɚɤɪɟɩɥɟɧɚ ɦɟɥɤɨɹɱɟɢɫɬɚɹ ɫɟɬɤɚ 25, ɜɵɩɨɥ-

ɧɟɧɧɚɹ ɢɡ ɦɟɬɚɥɥɚ ɫ ɜɵɫɨɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɧɚɩɪɢɦɟɪ ɢɡ ɦɟɞɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɩɨɞɨɝɪɟɜɚ ɦɚɫɬɢɤɢ ɜ ɲɥɚɧɝɟ 5, ɜɤɥɸɱɚɸ-

ɳɭɸ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɫɩɢɪɚɥɶ 34 ɜ ɲɥɚɧɝɟ 5 ɩɨɞɚɱɢ ɦɚɫɬɢɤɢ, ɤɨɧɟɰ 

ɤɨɬɨɪɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɢɫɬɨɥɟɬɚ-ɪɚɫɩɵɥɢɬɟɥɹ 4 ɫɨɟɞɢɧɟɧ ɫ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚ-

ɬɟɥɶɧɨɣ ɫɩɢɪɚɥɶɸ 35 ɜ ɲɥɚɧɝɟ 6 ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, ɩɪɢ ɷɬɨɦ ɜɬɨɪɵɟ ɤɨɧɰɵ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɫɩɢɪɚɥɟɣ 34 ɢ 35 ɱɟɪɟɡ ɩɨɧɢɠɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

36 ɫɨɟɞɢɧɟɧɵ ɫ ɢɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ȼɚɤ 1 ɡɚɝɪɭɠɚɸɬ ɜɹɡɤɨɣ ɚɧ-

ɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɦɚɫɬɢɤɨɣ, ɚ ɪɟɡɟɪɜɭɚɪ 7 ɡɚɩɨɥɧɹɸɬ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɧɚɩɪɢ-

ɦɟɪ ɦɚɫɥɨɦ. Пɪɢ ɜɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 8 ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɶ ɜ ɪɟɡɟɪɜɭɚɪɟ 7 ɧɚɝɪɟɜɚɟɬɫɹ. Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ 9. В ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 7 ɩɪɨɢɫ-

ɯɨɞɢɬ ɧɚɝɪɟɜ ɦɚɫɬɢɤɢ ɜ ɛɚɤɟ 1 ɢ ɜ ɳɟɥɟɜɨɦ ɮɢɥɶɬɪɟ 10. 

ɑɚɫɬɶ ɦɚɫɬɢɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɳɟɥɟɜɨɦ ɮɢɥɶɬɪɟ 10, ɪɚɡɨɝɪɟɜɚɟɬɫɹ ɛɵ-

ɫɬɪɟɟ, ɱɟɦ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɜ ɛɚɤɟ 1. 

Ⱦɥɹ ɜɵɞɚɱɢ ɦɚɫɬɢɤɢ ɨɬɤɪɵɜɚɸɬ ɤɪɚɧ 3. Пɨɞɨɝɪɟɬɚɹ ɜ ɛɚɤɟ 1 ɦɚɫɬɢɤɚ 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɢɡ ɛɚɤɚ 1 ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 2 ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɪɩɭɫ 11 ɳɟ-

ɥɟɜɨɝɨ ɮɢɥɶɬɪɚ 10. Ɍɚɦ ɨɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɪɚɡɠɢɠɚɟɬɫɹ, ɩɪɨ-

ɯɨɞɢɬ ɫɤɜɨɡɶ ɳɟɥɟɜɵɟ ɡɚɡɨɪɵ 18 ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɬɚɤɚɧɚ 12 ɢ ɨɱɢɳɚɟɬɫɹ ɨɬ 

ɫɨɪɧɵɯ ɜɤɥɸɱɟɧɢɣ. Ɉɱɢɳɟɧɧɚɹ ɦɚɫɬɢɤɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 19 ɩɨɫɬɭɩɚɟɬ ɜ ɩɚɬ-

ɪɭɛɨɤ 13 ɢ ɩɨ ɲɥɚɧɝɭ 5 - ɤ ɩɢɫɬɨɥɟɬɭ-ɪɚɫɩɵɥɢɬɟɥɸ 4. 

Пɪɢ ɩɨɞɚɱɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɤɪɚɧ 20 ɩɨ ɲɥɚɧɝɭ 6 ɤ ɩɢɫɬɨɥɟɬɭ-

ɪɚɫɩɵɥɢɬɟɥɸ 4 ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɵɥɟɧɢɟ ɦɚɫɬɢɤɢ ɢɡ ɧɚɫɚɞɤɢ 26. Пɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɦɚɫɬɢɤɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɩɥɚ 27 ɢ ɢɝɥɵ 30. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɰɟɫɫ ɧɚɧɟɫɟɧɢɹ ɦɚɫɬɢɤɢ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɜɨɡɦɨɠɧɨ ɧɚɧɟɫɟɧɢɟ ɩɪɢ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, 



20 
 

ɤɪɨɦɟ ɬɨɝɨ, ɩɨɞɨɝɪɟɜ ɫɨɫɬɚɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɛɜɨɥɚɤɢɜɚɧɢɟ ɡɚ-

ɳɢɳɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɇɟɞɨɫɬɚɬɤɢ ɭɫɬɪɨɣɫɬɜɚ ɫɜɹɡɚɧɵ ɫ ɦɟɞɥɟɧɧɵɦ ɧɚɝɪɟɜɨɦ ɦɚɫɬɢɤɢ ɩɪɢ 

ɩɨɜɵɲɟɧɧɵɯ ɡɚɬɪɚɬɚɯ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ. Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɧɚɝɪɟɜɨɦ ɜɫɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɪɟɡɟɪɜɭɚɪɟ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭ-

ɪɵ ɦɚɫɬɢɤɢ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɝɪɟɜɨɦ ɨɬ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɫɟɣ ɦɚɫɬɢɤɢ ɜ ɛɚɤɟ 

ɞɨ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ. 

ɉɚɬɟɧɬ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ № 2460590. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɝɪɟɜɚ ɡɚщɢɬ-

ɧɨɣ ɫɦɚɡɤɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ. Ʉɨɧɫɬɪɭɤɰɢɹ (ɪɢɫɭɧɨɤ 1.6) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɛɚɤ 1 ɞɥɹ ɜɹɡɤɨɣ ɡɚɳɢɬɧɨɣ ɫɦɚɡɤɢ ɫ ɜɵɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ 2 ɜ 

ɞɧɢɳɟ 3 ɢ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 4 ɫ ɨɛɨɝɪɟɜɚɟɦɵɦ ɲɥɚɧɝɨɦ 5 ɞɥɹ ɩɨɞɚɱɢ 

ɫɦɚɡɤɢ ɢ ɜɨɡɞɭɲɧɵɦ ɲɥɚɧɝɨɦ 6 ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. В ɛɚɤɟ 1 ɝɨɪɢ-

ɡɨɧɬɚɥɶɧɨ ɡɚɤɪɟɩɥɟɧ ɤɨɥɩɚɤ 7 ɫ ɦɟɥɤɨɹɱɟɢɫɬɨɣ ɬɟɩɥɨɩɪɨɜɨɞɹɳɟɣ ɫɟɬɤɨɣ 8, 

ɜɵɩɨɥɧɟɧɧɨɣ, ɧɚɩɪɢɦɟɪ, ɢɡ ɦɟɬɚɥɥɚ.  

 

Ɋɢɫɭɧɨɤ 1.6 – ɍɫɬɪɨɣɫɬɜɨ ɧɚɝɪɟɜɚ ɡɚɳɢɬɧɨɣ ɫɦɚɡɤɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 

ɩɨ ɩɚɬɟɧɬɭ № 2460590 
Поɞ ɬɟɩɥ೦ɩɪоɜ೦ɞɹɳɟɣ ɫɟɬɤоɣ 8 ɤ೦ɥɩɚɤɚ 7 ɭɫɬɚɧ೦ɜɥɟɧ೦ ɩоɞɜɢɠɧоɟ ɤ೦ɥɶɰ೦ 9, 

ɬɚɤɠɟ ೦ɫɧɚɳɟɧɧ೦ɟ ɦɟɥɤ೦ɹɱɟɢɫɬ೦ɣ ɬɟɩɥ೦ɩɪ೦ɜ೦ɞɹɳɟɣ ɫɟɬɤоɣ 10, ɧɚɩɪɢɦɟɪ, ɢɡ 
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ɦɟɬɚɥɥɚ. Ɇɟɠɞɭ ɤ೦ɥɩɚɤ೦ɦ 7 ɢ ɞɧɢɳɟɦ 3 ɡɚɤɥɸɱɟɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɚɹ ɤɚɦɟɪɚ 

11, оɛɴɟɦ ɤ೦ɬ೦ɪоɣ ೦ɬɞɟɥɟɧ ೦ɬ ɩ೦ɥ೦ɫɬɢ 12 ɛɚɤɚ 1 ɩоɞɜɢɠɧɵɦ ɤоɥɶɰоɦ 9 ɫ 

ɬɟɩɥ೦ɩɪ೦ɜ೦ɞɹɳɟɣ ɫɟɬɤ೦ɣ 10. ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ ɤɚɦɟɪɚ 11 ɫɧɚɛɠɟɧɚ 

ɩ೦ɜоɪ೦ɬɧɵɦ ɜɚɥоɦ 13 ɢ ɞɚɬɱɢɤ೦ɦ 14 ɬɟɦɩɟɪɚɬɭɪɵ. ɇɚ ɩ೦ɞɜɢɠɧ೦ɦ ɤоɥɶɰɟ 9 

ɡɚɤɪɟɩɥɟɧɵ ɩоɞɩɪɭɠɢɧɟɧɧɵɟ ɬ೦ɥɤɚɬɟɥɢ 15 ɢ 16, ɫ೦ɩɪɹɠɟɧɧɵɟ ɫ ɤɭɥɚɱɤɚɦɢ 

17 ɢ 18 ɩ೦ɜ೦ɪ೦ɬɧ೦ɝ೦ ɜɚɥɚ 13. ɇɚ ɜɵɩɭɫɤɧоɦ ɩɚɬɪɭɛɤɟ 2 ɭɫɬɚɧ೦ɜɥɟɧ ɤɪɚɧ 19 

ɜɵɞɚɱɢ ɫɦɚɡɤɢ, ɫ೦ɟɞɢɧɟɧɧɵɣ ɫ ೦ɛ೦ɝɪɟɜɚɟɦɵɦ ɲɥɚɧɝ೦ɦ 5 ɩ೦ɞɚɱɢ ɫɦɚɡɤɢ ɤ 

ɩɢɫɬоɥɟɬɭ-ɪɚɫɩɵɥɢɬɟɥɸ 4. Воɡɞɭɲɧɵɣ ɲɥɚɧɝ 6 ɫ೦೦ɛɳɟɧ ɫ ɢɫɬ೦ɱɧɢɤ೦ɦ 

ɫɠɚɬ೦ɝ೦ ɜоɡɞɭɯɚ (ɧɟ ɩоɤɚɡɚɧ) ɱɟɪɟɡ ɤɪɚɧ 20 ɩ೦ɞɚɱɢ ɜоɡɞɭɯɚ ɢ ɜ೦ɡɞɭɯ೦ɜ೦ɞ 21. 

П೦ɥ೦ɫɬɶ 12 ɛɚɤɚ 1 ɫ೦೦ɛɳɟɧɚ ɫ ɜ೦ɡɞɭɯ೦ɜ೦ɞ೦ɦ 21 ɱɟɪɟɡ ɜоɡɞɭɲɧɵɣ ɤɪɚɧ 22 ɢ 

ɩɧɟɜɦ೦ɪɟɞɭɤɬ೦ɪ 23. ɍɫɬɪ೦ɣɫɬɜ೦ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɧɚɝɪɟɜɚ ɫɦɚɡɤɢ ɜ ɛɚɤɟ 1 ɢ 

ɲɥɚɧɝɟ 5, ɜɤɥɸɱɚɸɳɭɸ ɬɪɭɛɱɚɬɵɣ ɷɥɟɤɬɪоɧɚɝɪɟɜɚɬɟɥɶ 24, ɭɫɬɚɧ೦ɜɥɟɧɧɵɣ 

ɩ೦ɞ ɞɧɢɳɟɦ 3 ɛɚɤɚ 1 ɜ ɩ೦ɞɞ೦ɧɟ 25, ɢ ɷɥɟɤɬɪ೦ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɫɩɢɪɚɥɶ 26 ɜ 

ɲɥɚɧɝɟ 5 ɩ೦ɞɚɱɢ ɫɦɚɡɤɢ. П೦ɞɞ೦ɧ 25 ɡɚɩоɥɧɟɧ ɬɜɟɪɞɵɦ ɬɟɩɥ೦೦ɬɜ೦ɞɹɳɢɦ 

ɦɚɬɟɪɢɚɥ೦ɦ 27, ɢɞɟɧɬɢɱɧɵɦ ɧɚɩ೦ɥɧɢɬɟɥɸ ɜɧɭɬɪɢ ɬɪɭɛɱɚɬоɝо ɷɥɟɤɬɪоɧɚɝɪɟ-

ɜɚɬɟɥɹ 24. Ʉɥɟɦɦɵ ɬɪɭɛɱɚɬ೦ɝ೦ ɷɥɟɤɬɪ೦ɧɚɝɪɟɜɚɬɟɥɹ 24 ɫ೦ɟɞɢɧɟɧɵ ɫ ɤɥɟɦɦɚɦɢ 

«+» ɢ «-» ɧɢɡɤ೦ɜ೦ɥɶɬɧ೦ɝ೦ ɢɫɬ೦ɱɧɢɤɚ 28 ɷɥɟɤɬɪ೦ɷɧɟɪɝɢɢ, ɧɚɩɪɢɦɟɪ 

ɚɜɬ೦ɬɪɚɤɬ೦ɪɧ೦ɝ೦ ɝɟɧɟɪɚɬ೦ɪɚ. Ɉɞɢɧ ɤ೦ɧɟɰ ɷɥɟɤɬɪ೦ɧɚɝɪɟɜɚɬɟɥɶɧ೦ɣ ɫɩɢɪɚɥɢ 26 

ɫ೦ ɫɬ೦ɪ೦ɧɵ ɩɢɫɬ೦ɥɟɬɚ-ɪɚɫɩɵɥɢɬɟɥɹ 4 ɫ೦ɟɞɢɧɟɧ ɩɪ೦ɜ೦ɞ೦ɦ 29 ɫ ɦɚɫɫ೦ɣ 

ɭɫɬɪ೦ɣɫɬɜɚ ɢ ɫ ɤɥɟɦɦоɣ «-» ɧɢɡɤ೦ɜ೦ɥɶɬɧ೦ɝ೦ ɢɫɬ೦ɱɧɢɤɚ 28 ɷɥɟɤɬɪ೦ɷɧɟɪɝɢɢ, 

ɩɪɢ ɷɬ೦ɦ ɜɬ೦ɪ೦ɣ ɤ೦ɧɟɰ ɫɩɢɪɚɥɢ 26 ɫ೦ɟɞɢɧɟɧ ɫ ɤɥɟɦɦ೦ɣ «+» ɧɢɡɤ೦ɜ೦ɥɶɬɧ೦ɝ೦ 

ɢɫɬ೦ɱɧɢɤɚ 28 ɷɥɟɤɬɪ೦ɷɧɟɪɝɢɢ. 

ɍɫɬɪ೦ɣɫɬɜ೦ ɪɚɛоɬɚɟɬ ɫɥɟɞɭɸɳɢɦ оɛɪɚɡоɦ. Ʉɭɥɚɱɤɢ 17 ɢ 18 

ɩоɫɪɟɞɫɬɜ೦ɦ ɜɪɚɳɟɧɢɹ ɩ೦ɜ೦ɪ೦ɬɧ೦ɝ೦ ɜɚɥɚ 13 ɩɟɪɟɜ೦ɞɹɬ ɜ ɧɢɠɧɟɟ ɩ೦ɥ೦ɠɟɧɢɟ. 
С೦ɩɪɹɠɟɧɧɵɟ ɫ ɤɭɥɚɱɤɚɦɢ 17 ɢ 18 ɩ೦ɞɩɪɭɠɢɧɟɧɧɵɟ ɬоɥɤɚɬɟɥɢ 15 ɢ 16 ɜɦɟ-

ɫɬɟ ɫ ɩоɞɜɢɠɧɵɦ ɤ೦ɥɶɰ೦ɦ 9 ɬ೦ɠɟ ೦ɩɭɫɤɚɸɬɫɹ ɜ ɧɢɠɧɟɟ ɩ೦ɥ೦ɠɟɧɢɟ. Пɪɢ 

೦ɩɭɫɤɚɧɢɢ ɩ೦ɞɜɢɠɧ೦ɝ೦ ɤ೦ɥɶɰɚ 9 ɫ ɬɟɩɥ೦ɩɪ೦ɜ೦ɞɹɳɟɣ ɫɟɬɤ೦ɣ 10 ɜ ɧɢɠɧɟɟ 

ɩ೦ɥ೦ɠɟɧɢɟ оɛɴɟɦ ɧɚɝɪɟɜɚɬɟɥɶɧ೦ɣ ɤɚɦɟɪɵ 11 ɭɦɟɧɶɲɚɟɬɫɹ ɞ೦ ɦɢɧɢɦɚɥɶɧ೦ɣ 

ɜɟɥɢɱɢɧɵ. Ȼɚɤ 1 ɡɚɝɪɭɠɚɸɬ ɜɹɡɤоɣ ɡɚɳɢɬɧ೦ɣ ɫɦɚɡɤ೦ɣ, ɤ೦ɬ೦ɪɚɹ ɩɪ೦ɯ೦ɞɢɬ ɱɟ-
ɪɟɡ ɫɟɬɤɭ 8 ɤ೦ɥɩɚɤɚ 7 ɢ ɫɟɬɤɭ 10 ɩ೦ɞɜɢɠɧ೦ɝ೦ ɤоɥɶɰɚ 9 ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɤɚ-

ɦɟɪɭ 11 ɢ ɮɢɥɶɬɪɭɟɬɫɹ. Ɂɚɬɟɦ ɭɫɬɪоɣɫɬɜ೦ ɬɪɚɧɫɩ೦ɪɬɢɪɭɸɬ ɤ ɦɟɫɬɭ 
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ɤ೦ɧɫɟɪɜɚɰɢɢ ɚɝɪɚɪɧ೦ɣ ɬɟɯɧɢɤɢ ɩоɫɪɟɞɫɬɜоɦ ɬɪɚɤɬ೦ɪɚ (ɧɟ ɩ೦ɤɚɡɚɧ), ೦ɬ 
ɤ೦ɬ೦ɪ೦ɝ೦ ɩɪɢɜ೦ɞɹɬ ɜ ɞɟɣɫɬɜɢɟ ɧɢɡɤ೦ɜ೦ɥɶɬɧɵɣ ɢɫɬ೦ɱɧɢɤ 28 ɷɥɟɤɬɪ೦ɷɧɟɪɝɢɢ. 

Пɪɢ ɜɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪ೦ɧɚɝɪɟɜɚɬɟɥɹ 24 ɤоɧɬɚɤɬɢɪɭɟɦɵɣ ɫ ɧɢɦ ɬɜɟɪɞɵɣ 

ɬɟɩɥ೦೦ɬɜ೦ɞɹɳɢɣ ɦɚɬɟɪɢɚɥ 27 ɜ ɩ೦ɞɞ೦ɧɟ 25 ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɩɟɪɟɞɚɟɬ ɬɟɩɥ೦ɬɭ 
ɞɧɢɳɭ 3 ɢ ɩɚɬɪɭɛɤɭ 2 ɛɚɤɚ 1. ೦ɬ ɧɚɝɪɟɬ೦ɝ೦ ɞɧɢɳɚ 3 ɪɚɜɧ೦ɦɟɪɧ೦ ɧɚɝɪɟɜɚɟɬɫɹ 

ɫɦɚɡɤɚ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧоɣ ɤɚɦɟɪɟ 11 ɢ ɫɟɬɤɚ 10 ɧɚ ɩ೦ɞɜɢɠɧ೦ɦ ɤ೦ɥɶɰɟ 9. ೦ɬ ɫɟɬ-
ɤɢ 10 ɩ೦ɞ೦ɝɪɟɜɚɟɬɫɹ ɫɦɚɡɤɚ, ɡɚɤɥɸɱɟɧɧɚɹ ɜ ೦ɛɴɟɦɟ ɦɟɠɞɭ ɫɟɬɤ೦ɣ 10 ɢ ɫɟɬɤ೦ɣ 

8, ɚ ɬɚɤɠɟ ɩ೦ɞ೦ɝɪɟɜɚɟɬɫɹ ɫɟɬɤɚ 8. ೦ɬ ɩ೦ɞ೦ɝɪɟɬ೦ɣ ɫɟɬɤɢ 8 ɝɪɟɟɬɫɹ ɫɦɚɡɤɚ ɜ 

ɩ೦ɥ೦ɫɬɢ 12 ɛɚɤɚ. Пɪɢ ɷɬоɦ ɫɟɬɤɚ 10 ɧɚ ɩ೦ɞɜɢɠɧ೦ɦ ɤ೦ɥɶɰɟ 9 ɢɦɟɟɬ ɛ೦ɥɟɟ 
ɜɵɫ೦ɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɱɟɦ ɫɟɬɤɚ 8 ɧɚ ɤоɥɩɚɤɟ 7. Ȼɥɚɝ೦ɞɚɪɹ ɷɬ೦ɦɭ ɡɚɦɟɞɥɹɟɬ-
ɫɹ ɩɟɪɟɧ೦ɫ ɬɟɩɥ೦ɬɵ ೦ɬ ɫɟɬɤɢ 8 ɤ ɯ೦ɥ೦ɞɧ೦ɣ ɫɦɚɡɤɟ ɜ ɩ೦ɥ೦ɫɬɢ 12 ɛɚɤɚ 1, ɢ ɢɧ-

ɬɟɧɫɢɮɢɰɢɪɭɟɬɫɹ ɧɚɝɪɟɜ ɫɦɚɡɤɢ ɩ೦ɞ ɫɟɬɤ೦ɣ 10 ɜ ɧɚɝɪɟɜɚɬɟɥɶɧ೦ɣ ɤɚɦɟɪɟ 11. ೦ɬ 
ɢɫɬ೦ɱɧɢɤɚ 28 ɷɥɟɤɬɪоɷɧɟɪɝɢɢ ɧɚɝɪɟɜɚɟɬɫɹ ɫɩɢɪɚɥɶ 26 ɜ ɲɥɚɧɝɟ, ೦ɬ ɤ೦ɬ೦ɪ೦ɣ 

ɧɚɝɪɟɜɚɟɬɫɹ ɧɚɯ೦ɞɹɳɚɹɫɹ ɬɚɦ ɡɚɳɢɬɧɚɹ ɫɦɚɡɤɚ. Пɪɢ ɞ೦ɫɬɢɠɟɧɢɢ ɫɦɚɡɤ೦ɣ ɜ 

ɧɚɝɪɟɜɚɬɟɥɶɧ೦ɣ ɤɚɦɟɪɟ 11 ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤ೦ɬ೦ɪ೦ɣ ɜɟɥɢɱɢɧɚ ɟɟ ɜɹɡɤоɫɬɢ 

ɫɬɚɧ೦ɜɢɬɫɹ ɞ೦ɫɬɚɬ೦ɱɧ೦ɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧ೦ɝ೦ ɪɚɫɩɵɥɟɧɢɹ, ɤɭɥɚɱɤɢ 17 ɢ 18 

ɩ೦ɫɪɟɞɫɬɜ೦ɦ ɜɪɚɳɟɧɢɹ ɩ೦ɜ೦ɪ೦ɬɧ೦ɝ೦ ɜɚɥɚ 13 ɩɟɪɟɜоɞɹɬ ɜ ɜɟɪɯɧɟɟ ɩ೦ɥ೦ɠɟɧɢɟ. 
С೦ɩɪɹɠɟɧɧɵɟ ɫ ɤɭɥɚɱɤɚɦɢ 17 ɢ 18 ɩ೦ɞɩɪɭɠɢɧɟɧɧɵɟ ɬ೦ɥɤɚɬɟɥɢ 15 ɢ 16 ɜɦɟ-

ɫɬɟ ɫ ɩ೦ɞɜɢɠɧɵɦ ɤ೦ɥɶɰ೦ɦ 9 ɬ೦ɠɟ ɩ೦ɞɧɢɦɚɸɬɫɹ ɜ ɜɟɪɯɧɟɟ ɩ೦ɥ೦ɠɟɧɢɟ ɞ೦ 

ɤ೦ɧɬɚɤɬɚ ɫɟɬ೦ɤ 10 ɢ 8 ɞɪɭɝ ɫ ɞɪɭɝ೦ɦ. Пɪɢ ɩоɞɴɟɦɟ ɤ೦ɥɶɰɚ 9 ɫ ɫɟɬɤ೦ɣ 10 ɜ 

ɜɟɪɯɧɟɟ ɩ೦ɥ೦ɠɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ೦ɛɴɟɦ ɧɚɝɪɟɜɚɬɟɥɶɧ೦ɣ ɤɚɦɟɪɵ 11, ɢ ɜ ɧɟɟ 

ɩ೦ɫɬɭɩɚɟɬ ɩ೦ɞ೦ɝɪɟɬɚɹ ɫɦɚɡɤɚ, ɡɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɫɟɬɤɚɦɢ 10 ɢ 8. Ȼɥɚɝ೦ɞɚɪɹ 
ɤ೦ɧɬɚɤɬɭ ɦɟɠɞɭ ɫɟɬɤɚɦɢ 10 ɢ 8 ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɪɚɜɧɢɜɚɟɬɫɹ, ɢ ɭɫɤ೦ɪɹɟɬɫɹ 
ɧɚɝɪɟɜ ɫɦɚɡɤɢ ɜ ɩ೦ɥ೦ɫɬɢ 12 ɛɚɤɚ 1. ೦ɬɤɪɵɜ ɜ೦ɡɞɭɲɧɵɣ ɤɪɚɧ 22, ɩ೦ɞɚɸɬ ɫɠɚ-
ɬɵɣ ɜоɡɞɭɯ ɜ ɛɚɤ 1. Ⱦɥɹ ɜɵɞɚɱɢ ɫɦɚɡɤɢ ೦ɬɤɪɵɜɚɸɬ ɤɪɚɧ 19, ɩ೦ɞ ɞɚɜɥɟɧɢɟɦ 

ɜ೦ɡɞɭɯɚ ɝ೦ɪɹɱɚɹ ɫɦɚɡɤɚ ɜɵɯ೦ɞɢɬ ɢɡ ɛɚɤɚ 1 ɱɟɪɟɡ ɩɚɬɪɭɛ೦ɤ 2 ɢ ɩ೦ ɲɥɚɧɝɭ 5 

ɩ೦ɫɬɭɩɚɟɬ ɤ ɩɢɫɬоɥɟɬɭ-ɪɚɫɩɵɥɢɬɟɥɸ 4. Пɪɢ ɩ೦ɞɚɱɟ ɫɠɚɬ೦ɝ೦ ɜ೦ɡɞɭɯɚ ɱɟɪɟɡ 
ɤɪɚɧ 20 ɩ೦ ɲɥɚɧɝɭ 6 ɤ ɩɢɫɬоɥɟɬɭ-ɪɚɫɩɵɥɢɬɟɥɸ 4 ɩɪ೦ɢɡɜ೦ɞɢɬɫɹ ɪɚɫɩɵɥɟɧɢɟ 
ɝ೦ɪɹɱɟɣ ɫɦɚɡɤɢ ɜ೦ɡɞɭɯ೦ɦ ɢ ɧɚɧɟɫɟɧɢɟ ɟɟ ɧɚ оɛɪɚɛɚɬɵɜɚɟɦɭɸ ɩ೦ɜɟɪɯɧ೦ɫɬɶ 
ɦɚɲɢɧɵ. Пɪɢ ɢɫɬɟɱɟɧɢɢ ɜɫɟɣ ɫɦɚɡɤɢ ɢɡ ɛɚɤɚ 1 ɪɚɫɩɵɥɟɧɢɟ ɩɪɟɪɵɜɚɟɬɫɹ, ɢ 

ɩɪ೦ɰɟɫɫ ɧɚɧɟɫɟɧɢɹ ɡɚɳɢɬɧ೦ɝ೦ ɩ೦ɤɪɵɬɢɹ ɩɪɟɤɪɚɳɚɟɬɫɹ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɧɢɡɢɬɶ ɷɧɟɪɝɨɡɚ-

ɬɪɚɬɵ ɧɚ ɧɚɝɪɟɜ ɦɚɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɫ ɷɬɢɦ ɨɧɚ ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

 

1.4 ȼыɜɨɞы ɩɨ ɪɚɡɞɟɥɭ 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɧɚɧɟ-

ɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɫɨɫɬɚɜɨɜ, ɤɚɤ ɜɵɩɭɫɤɚɟɦɵɯ ɫɟɪɢɣɧɨ, ɬɚɤ ɢ ɜ ɮɨɪɦɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɨɫɬɚɟɬɫɹ ɪɹɞ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɧɟɫɟɧɢɟɦ ɡɚɳɢɬ-

ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɍɚɤ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɴɹɜɥɹɸɬ ɜɵɫɨɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɹɡɤɨɫɬɢ ɧɚɧɨɫɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 

ɜɵɫɨɤɢɟ ɞɚɜɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ, ɢɯ ɦɨɛɢɥɶɧɨɫɬɶ ɨɝɪɚɧɢɱɟɧɚ 

ɢɫɬɨɱɧɢɤɨɦ ɞɚɜɥɟɧɢɹ. Ɍɚɤɠɟ ɜ ɧɟɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɤɚɯ ɨɬɫɭɬɫɬɜɭɸɬ ɫɪɟɞɫɬɜɚ 

ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɧɨɫɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɬɦɟɱɚɹ ɜɵɫɨɤɭɸ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɡɚɪɭɛɟɠɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɧɟɥɶɡɹ ɧɟ 

ɜɵɞɟɥɢɬɶ ɨɬɫɭɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ɧɚɝɪɟɜɚ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɩɪɢ-

ɦɟɧɟɧɢɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɦɚɬɟɪɢɚɥɚɦɢ ɧɚ ɨɫɧɨɜɟ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, ɩɨ-

ɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɫɨɫɬɚɜɵ ɬɪɟɛɭɟɬ ɩɨɞɨɝɪɟɜɚ ɩɪɢ ɧɚɧɟɫɟɧɢɢ. ɂɥɢ ɠɟ ɞɥɹ ɧɢɯ 

ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɧɚɝɪɟɜɚ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɦɚ-

ɬɟɪɢɚɥɚ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚ-

ɰɢɢ, ɩɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ, ɩɪɢɫɭɳ ɨɛɳɟɣ ɧɟɞɨɫɬɚɬɨɤ, 

ɜɵɪɚɠɟɧɧɵɣ ɝɪɨɦɨɡɞɤɨɫɬɶɸ ɢ ɫɥɨɠɧɨɫɬɶɸ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɢɯ 

ɧɚɞɟɠɧɨɫɬɶ, ɩɨɜɵɲɚɟɬ ɫɥɨɠɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɫɬɨɢɦɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ ɪɹɞ 

ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɧɚ ɧɚɝɪɟɜ ɧɚɧɨɫɢɦɨɝɨ 

ɫɨɫɬɚɜɚ. 

В ɫɜɹɡɢ ɫ ɷɬɢɦ, ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɡɚɳɢɬɵ ɦɚɲɢɧ ɨɬ ɤɨɪɪɨ-

ɡɢɢ, ɭɱɢɬɵɜɚɸɳɚɹ ɞɚɧɧɵɟ ɮɚɤɬɨɪɵ, ɚɤɬɭɚɥɶɧɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢɣ 

ɢɧɬɟɪɟɫ. 
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2. ɊАɋɑȿТɇɈ-ТȿɏɇɈɅɈȽИɑȿɋɄАЯ ɑАɋТɖ 

 

2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ 

 

2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɬɪɭɞɨёɦɤɨɫɬɢ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ 

 

Сɭɦɦɚɪɧɚɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬёɦ 

ɫɭɦɦɢɪɨɜɚɧɢɹ ɬɪɭɞɨёɦɤɨɫɬɢ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɬɢɩɚɦ ɦɚɲɢɧ [1]: 

 
1 1 1 1

ji z

ɋɍɆ ɌɊ К ɚ ɫɯɌ Ɍ Ɍ Ɍ= + + +∑ ∑ ∑ ∑ , (2.1) 

ɝɞɟ  – ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ 

ɩɨ ɬɪɚɤɬɨɪɚɦ, ɤɨɦɛɚɣɧɚɦ, ɚɜɬɨɦɨɛɢɥɹɦ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɦɚɲɢɧɚɦ, 

ɱɟɥ.-ɱ; 

∑∑∑∑
m

ɫɯ

z

ɚ

j

К

i

ɌɊ ɌɌɌɌ
1111

,,,

i, j, z, m – ɤɨɥɢɱɟɫɬɜɨ ɬɢɩɨɜ, ɦɚɪɨɤ ɬɪɚɤɬɨɪɨɜ, ɤɨɦɛɚɣɧɨɜ, ɚɜɬɨɦɨɛɢɥɟɣ, 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ. 

Ⱦɚɧɧɵɟ ɨ ɬɢɩɚɯ, ɦɚɪɨɤ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɨ ɤɨɥɢɱɟɫɬɜɟ ɬɟɯɧɢɤɢ ɢ ɧɨɪɦɚ-

ɬɢɜɚɯ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɟɞɢɧɢɰɭ ɬɟɯɧɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. ɇɨɪɦɚɬɢ-

ɜɵ ɡɚɬɪɚɬ ɬɪɭɞɚ ɩɪɢ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɢ ɯɪɚɧɟɧɢɢ ɞɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɞ-

ɧɨɤɪɚɬɧɨɣ ɩɨɫɬɚɧɨɜɤɢ ɬɟɯɧɢɤɢ ɧɚ ɯɪɚɧɟɧɢɟ. Пɪɢ ɩɨɞɫɱёɬɟ ɨɛɴёɦɚ ɪɚɛɨɬ ɫɥɟ-

ɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɦɚɲɢɧɵ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ-

ɫɤɨɥɶɤɨ ɪɚɡ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɯɪɚɧɟɧɢɟ. 

Ɍɚɛɥɢɰɚ 2.1 – ɇɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɤɨɧɫɟɪɜɚɰɢɸ ɬɟɯɧɢɤɢ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɟё ɤ ɯɪɚɧɟɧɢɸ [3, 12] 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɚɪɤɚ ɦɚɲɢɧ 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɤɢ 

ɞɚɧɧɨɝɨ ɜɢɞɚ, ɲɬ. 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɤɨɧ-

ɫɟɪɜɚɰɢɸ ɬɟɯɧɢɤɢ, 

ɱɟɥ.-ɱ. 
1 2 3 

Тɪɚɤɬɨɪы 

Ɍ-150Ʉ 3 14,2 

ȾɌ-75ɆВ 2 6,0 
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 

1 2 3 

ɆɌɁ-82 2 9,3 

ɆɌɁ-100 2 9,3 

John Deere 2 5,3 

Аɜɬɨɦɨɛɢɥɢ 

ɄɚɦАɁ-5300 1 8,5 

ȽАɁ-66 1 7,4 

ɍАɁ-406 1 7,4 

ȽАɁ-3307 3 6,2 

Ʉɨɦɛɚɣɧы ɢ ɫɥɨɠɧыɟ ɫ.ɯ. ɦɚɲɢɧы 

ȾɈɇ – 1500 2 22,5 

Ʉɥɚɫɫ 1 22,5 

Пɨɥɟɫɶɟ 3 22,5 

ɉɪɢɰɟɩы 

2ПɌС4 2 5,8 

ɉɥɭɝɢ ɬɪɚɤɬɨɪɧыɟ 
ПɅɇ- 3-35 4 1,2 

ПɅɇ- 4-35 2 1,2 

ПɅɇ- 6-35 2 1,2 

LEMKEN 1 1,2 

Ȼɨɪɨɧы ɬɪɚɤɬɨɪɧыɟ 
ȻɁСС-1.0 2 1,3 

ȻȾɌ-7 2 1,3 

ȻСɈ-4 2 1,3 

ɋɰɟɩɤɢ ɬɪɚɤɬɨɪɧыɟ 
СП-11 2 5,1 

 ɋɟɹɥɤɢ ɡɟɪɧɨɜыɟ ɢ ɡɟɪɧɨɬɭɤɨɜыɟ 
СɁ-3.6 3 4,0 

СɁɍ-3,6 2 4,0 

Пɨɫɟɜɧɨɣ ɤɨɦɩɥɟɤɫ Ⱦɠɨɧ Ⱦɢɪ 1830 1 4,5 

ɀɚɬɤɢ ɪɹɞɤɨɜыɟ 
ɀВɇ-6 1 0,5 

Ƚɪɚɛɥɢ ɬɪɚɤɬɨɪɧыɟ 
ȽВɄ - 6 2 2,5 

ɉɪɟɫɫ-ɩɨɞɛɨɪщɢɤɢ 

ПɊП-1.6 1 5,0 

 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.1, ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɤɨɧɫɟɪɜɚɰɢɢ 

ɬɟɯɧɢɤɢ ɛɭɞɟɬ ɪɚɜɧɚ: 
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Ɍɫɭɦ. = 3 · 14,2 + 2 · 6,0 +  2 · 9,3 + 2 · 9,3 + 2 · 5,3 + 1 · 6,3  + 1 · 6,4 + 2 

·8,5 + 2 ·8,5  + 2 ·8,5 + 2 ·7,4+ 1 ·7,4+ 1 ·6,2 + 2 ·7,4 + 3 ·22,48+ 2 ·19,3 + 6 ·5,8 + 

3 ·1,2 + 60 ·1,3  + 2 ·5,1 + 4 · 4,0 + 3 · 4,0 + 1 ·4,25 + 3 ·0,5 + 2 ·0,5 + 1 ·1,5 + 1 

·1,3 + 3 ·4,2 + 2 ·2,5 + 2 ·2,5 + 2 ·5,0 = 745,05 ɱɟɥ. · ɱ / ɝɨɞ. 

 

2.1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬы ɢ ɪɚɫɱɟɬ ɝɨɞɨɜыɯ ɮɨɧɞɨɜ ɜɪɟɦɟ-

ɧɢ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ, ɪɚɛɨɱɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɪɚɛɨɱɢɯ 

ɞɧɟɣ ɜ ɧɟɞɟɥɸ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɫɦɟɧɵ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɫɦɟɧ. Пɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɭɞɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɬ-

ɫɹ ɢɡ ɪɚɫɱɟɬɚ ɪɚɛɨɬɵ 40 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ ɞɥɹ ɧɨɪɦɚɬɢɜɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. Ʉɨɥɢ-

ɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ ɨɬɞɟɥɟɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ 

ɤɨɧɫɟɪɜɚɰɢɢ. 

Пɨɞ ɮɨɧɞɨɦ ɜɪɟɦɟɧɢ ɩɨɧɢɦɚɟɬɫɹ ɜɪɟɦɹ ɜ ɱɚɫɚɯ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɜ ɬɟɱɟ-

ɧɢɟ ɩɥɚɧɢɪɭɟɦɨɝɨ ɩɟɪɢɨɞɚ (ɝɨɞɚ), ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ (ɩɨɫɬɨɦ) ɤɨɧɫɟɪɜɚɰɢɢ 

ɬɟɯɧɢɤɢ, ɪɚɛɨɱɢɦ ɫɬɚɧɤɨɦ ɢɥɢ ɭɫɬɚɧɨɜɤɨɣ.  

Ɏɨɧɞ ɜɪɟɦɟɧɢ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ. ɇɨ-

ɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɛɨɱɢɯ ɞɧɟɣ ɡɚ ɩɥɚɧɢ-

ɪɭɟɦɵɣ ɩɟɪɢɨɞ (ɝɨɞ) ɛɟɡ ɭɱёɬɚ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟ-

ɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ [7]: 

- ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 ( )[ ] ,ɩdtdddɎ ɉɉɉBKɧɨ ⋅−⋅−−=  ɱ. (2.2) 

- ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ: 

 ( )[ ] ,ɉɉɉBKȿɈ dtdddɎ −⋅−−=   ɱ. (2.3) 

ɝɞɟ dK , dB , dɉ – ɤɨɥɢɱɟɫɬɜɚ ɤɚɥɟɧɞɚɪɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɡɚ 

ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ; t – ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɩɪɢ 

ɞɜɭɯ  

ɜɵɯɨɞɧɵɯ ɞɧɹɯ ɜ ɧɟɞɟɥɸ t = 8,0 ɱ.; dɉɉ  - ɱɢɫɥɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ 

ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ; ɩ – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ. 
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Ɍɨɝɞɚ ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚ-

ɜɟɧ: 

( )365 52 12 8 9 1 2404ɇɈɎ = − − ⋅ − ⋅ =⎡ ⎤⎣ ⎦  ɱ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɪɚɜɟɧ: 

( ) ( )365 52 12 8 9 2404ɇɊ K B ɉ ɉɉɎ d d d t d= − − ⋅ − = − − ⋅ − =  ɱ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɭɱɢɬɵɜɚɟɬ ɜɵɧɭɠɞɟɧɧɵɟ ɩɨɬɟɪɢ ɜɪɟɦɟ-

ɧɢ ɩɨ ɪɚɡɥɢɱɧɵɦ, ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

- ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ: 

 ( ) ɉɉOɉBKȾɊ dtddddɎ −⋅⋅−−−= η , (2.4) 

- ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 ɨɇɈȾɈ ɎɎ η⋅= , (2.5) 

ɝɞɟ dK , dB , dɉ , do – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ, ɜɵɯɨɞɧɵɯ, ɩɪɚɡɞɧɢɱɧɵɯ ɢ 

ɨɬɩɭɫɤɧɵɯ ɞɧɟɣ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ; 

t – ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɩɪɢ ɞɜɭɯ ɜɵɯɨɞɧɵɯ 

ɞɧɹɯ ɜ ɧɟɞɟɥɸ t = 8,0 ɱ.; 

dɉɉ  - ɱɢɫɥɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ; 

η – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨ ɭɜɚɠɢ-

ɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,95; 

ηɨ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɫɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɟɦɨɧɬɟ ɢ 

ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,95; 

ɎɇɈ – ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ. 

Ɍɨɝɞɚ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɪɚɜɟɧ: 

( )365 52 12 24 8 4 1 0,96 2124ȾɊɎ = − − − ⋅ − ⋅ ⋅ =  ɱ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɜɟɧ: 

2124 095 2332ȾɈɎ = ⋅ =  ɱ. 
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2.1.3 Ɋɚɫɱёɬ ɩɟɪɫɨɧɚɥɚ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ 

 

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɪɚɛɨɱɢɦ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɱɢɟ ɨɫɧɨɜɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɫɜɹ-

ɡɚɧɧɵɟ ɫ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɤɨɧɫɟɪɜɚɰɢɸ 

ɬɟɯɧɢɤɢ. 

Ɋɚɡɥɢɱɚɸɬ ɫɩɢɫɨɱɧɵɣ ɢ ɹɜɨɱɧɵɣ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɧɵɣ ɢ ɩɨɫɬɨɹɧɧɵɣ ɫɨ-

ɫɬɚɜɵ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚ-

ɜɚ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [7]: 

ɤɎ
ɌɊ
ȾɊ

ɨ
ɋɉ ⋅

=  ,     (2.6) 

ɝɞɟ Ɋɋɉ – ɫɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ.; 

Ɍɨ – ɨɛɴёɦ ɪɚɛɨɬ ɭɱɚɫɬɤɚ ɢɥɢ ɦɚɫɬɟɪɫɤɨɣ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ, ɱɟɥ.-

ɱ; 

ɎȾɊ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ, 

ɱ; 

К – ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ, 

Ʉ=1,05…1,2. 

Ɍɨɝɞɚ: 

32,0
1,12124

05,778
=

⋅
=ɋɉɊ  ɱɟɥ. 

Пɪɢɧɢɦɚɟɦ Ɋɋɉ =1 ɱɟɥ. 

Яɜɨɱɧɵɣ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 
КɎ

ɌɊ
ɇɊ

Ɉ
ə ⋅
= , (2.7) 

ɝɞɟ Ɋə – ɹɜɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ.; 

ɎɇɊ – ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ, ɱ.; 

ɌɈ – ɨɛɴёɦ ɪɚɛɨɬ ɭɱɚɫɬɤɚ ɢ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ 

ɩɟɪɢɨɞ, ɱɟɥ.-ɱ.;  
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К – ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ, 

Ʉ=1,05…1,2. 

Ɍɨɝɞɚ: 

29,0
1,12404

05,778
=

⋅
=яɊ ɱɟɥ. 

Пɪɢɧɢɦɚɟɦ Ɋə = 1 ɱɟɥ. 

Ɍɚɤ ɤɚɤ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɤɨɧɫɟɪɜɚɰɢɸ ɬɟɯɧɢɤɢ ɧɟɪɚɜɧɨɦɟɪɧɵ ɜ ɬɟɱɟ-

ɧɢɟ ɝɨɞɚ, ɬɨ ɜ ɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɟ ɞɧɢ ɱɢɫɥɟɧɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-

ɧɵɯ ɪɚɛɨɱɢɯ ɦɨɠɟɬ ɛɵɬɶ ɩɨɩɨɥɧɟɧɚ ɢɡ ɱɢɫɥɚ ɦɟɯɚɧɢɡɚɬɨɪɨɜ, ɜɪɟɦɟɧɧɨ ɩɪɢ-

ɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɩɨɫɬ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ. 

 

2.1.4. ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ 

 

Сɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚ-

ɰɢɢ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ 

ɢɥɢ ɢɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɬɚɥɨɝɨɦ ɧɚ ɷɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ [11]. 

Ɍɚɛɥɢɰɚ 2.2 – Сɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɨɫɬɭ ɤɨɧɫɟɪ-

ɜɚɰɢɢ ɬɟɯɧɢɤɢ 

ɇɚɡɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Пɨɤɚɡɚɬɟɥɢ 

1 2 

Ʉɨɦɩɪɟɫɫɨɪ С-416Ɇ 

Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3
/ɦɢɧ; 

Ⱦɚɜɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɆПɚ; 
ȿɦɤɨɫɬɶ ɪɟɫɢɜɟɪɚ, ɦ3

; 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤВɬ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

1,0 

1,0 

0,5 

11,0 

2100×700×480 

480,0 

ɍɫɬɚɧɨɜɤɚ ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɚɹ С-105 

Ⱦɚɜɥɟɧɢɟ ɩɨɞɜɨɞɢɦɨɝɨ ɜɨɡɞɭɯɚ, ɆПɚ; 
Ⱦɚɜɥɟɧɢɟ ɫɦɚɡɤɢ, ɆПɚ; 
Пɨɞɚɱɚ ɧɚɫɨɫɚ, ɥ/ɦɢɧ; 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

0,5-0,8 

40 

10 

2160×1155×625 

250 
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 

1 2 

ɇɚɝɧɟɬɚɬɟɥɶ ɫɦɚɡɤɢ С-321Ɇ 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ, ɆПɚ; 
Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɝ/ɦɢɧ; 

ȿɦɤɨɫɬɶ ɛɚɤɚ, ɥ; 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤВɬ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

25 

150 

40 

0,55 

595×420×825 

50 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 
Вɦɟɫɬɢɦɨɫɬɶ ɛɚɤɚ,  ɥ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɡɨɝɪɟɜɚ ɫɨɫɬɚɜɚ, 0С; 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤВɬ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

100 

110 

2,9 

470×1150 

60 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɪɨɦɵɜɤɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɈɆ-2871 ȽɈСɇɂɌɂ 

Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ, ɥ/ɦɢɧ; 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɆПɚ; 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤВɬ; 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ, ɤВɬ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɦɨɸɳɟɣ ɠɢɞɤɨɫɬɢ, 

ɈС; 

ȿɦɤɨɫɬɶ ɛɚɤɚ, ɥ; 
Пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ, ɱ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 

35 

6,4 

3,0 

3,7 

60 

35 

0,6-0,7 

2225×700×800 

140 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɤɨɧɫɟɪɜɚɰɢɢ ɰɟɩɟɣ ɢ ɪɟɦɧɟɣ 

Вɦɟɫɬɢɦɨɫɬɶ ɜɚɧɧɵ ɞɥɹ ɩɪɨɦɵɜɤɢ ɪɟɦɧɟɣ, ɥ; 
Вɦɟɫɬɢɦɨɫɬɶ ɛɨɤɚ ɞɥɹ ɩɪɨɦɵɜɤɢ ɰɟɩɟɣ, ɥ; 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ, ɈС; 

Вɪɟɦɹ ɩɪɨɦɵɜɤɢ ɰɟɩɟɣ, ɦɢɧ; 

Вɪɟɦɹ ɩɪɨɜɚɪɤɢ ɰɟɩɟɣ, ɦɢɧ; 

Вɪɟɦɹ ɩɪɨɦɵɜɤɢ ɪɟɦɧɟɣ, ɦɢɧ; 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ, 
ɈС; 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤВɬ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ, ɤɝ, 

120 

65 

85 

15 

20 

20 

40 

7,86 

1400×1060×950 

580 

Вɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ ɧɚ ɨɞɧɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɈɊȽ-1468-01-060 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 
1200×800×1012 

196 

Шɤɚɮ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɞɟɠɞɵ ɈɊȽ-1468-07-120 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 
540×430×2005 

53 
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 

1 2 

Шɤɚɮ ɞɥɹ ɩɪɢɛɨɪɨɜ ɈɊȽ-4991 ȽɈСɇɈɌɂ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 
900×400×1700 

65 

Шɤɚɮ ɞɥɹ ɢɧɜɟɧɬɚɪɹ ɈɊȽ-1468-05-230А 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 
1400×500×2065 

190 

Ɍɟɥɟɠɤɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ ɈПɌ-683Ɇ 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɤɝ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Вɟɫ, ɤɝ, 

450 

1100×620×390 

55 

ȿɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɫɬɨɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ С-508 

ȿɦɤɨɫɬɶ ɛɨɤɚ, ɥ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

63 

730×550×1080 

34 

ȿɦɤɨɫɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɛɨɱɢɯ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ С-341 

ȿɦɤɨɫɬɶ ɛɨɤɚ, ɥ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ; 

Ɇɚɫɫɚ, ɤɝ, 

80 

730×730×1080 

38 

 

2.1.5 Ɋɚɫɱɟɬ ɩɥɨщɚɞɢ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ 

 

Пɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɥɨɳɚɞɶ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɩɥɨɳɚɞɢ, ɡɚɧɢɦɚɟɦɨɣ, ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɨɛɴɟɦɨɦ ɤɨɧɫɟɪɜɚɰɢɢ. Ɍɚɤ ɤɚɤ ɜ ɧɚ-

ɲɟɦ ɫɥɭɱɚɟ ɫɚɦɵɦ ɛɨɥɶɲɢɦ ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟɪɚɦ ɹɜɥɹɟɬɫɹ ɤɨɦɛɚɣɧ, ɬɨ 

ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɝɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ (11950×5700×3900 ɦɦ). 

Пɥɨɳɚɞɶ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [5]: 

 ( ) КFFF ɈȻCO ⋅+= ∑∑ , (2.8) 

ɝɞɟ FO – ɩɥɨɳɚɞɶ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ, ɦ2
; 

FC – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɦɚɲɢɧɚɦɢ, ɦ2
; 

FɈȻ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2
; 

К – ɩɟɪɟɯɨɞɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɟ ɪɚɛɨɱɢɟ ɡɚɥɵ, ɩɪɨɟɡɞɵ ɢ 

ɩɪɨɯɨɞɵ, К = 2,0…3,0. 

Ɍɨɝɞɚ: ( )136.2 30.6 2 333.5OF = + ⋅ =  ɦ2
. 
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2.1.6 Ɋɚɫɱɟɬ ɩɥɨщɚɞɢ ɪɚɡɦɟщɟɧɢɹ ɜɫɟɯ ɦɚɲɢɧ ɫ ɭɱɟɬɨɦ ɢɯ ɝɚɛɚ-

ɪɢɬɧыɯ ɪɚɡɦɟɪɨɜ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɦɚɲɢɧ ɧɚ ɯɪɚɧɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɚɧɨɜɢɬɶ ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɭɸ ɤɚɠɞɨɣ ɦɚɪɤɨɣ ɦɚɲɢɧɵ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡ-

ɦɟɪɵ ɦɚɲɢɧ, ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɢ ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɞɧɨɣ ɦɚɲɢɧɨɣ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

Ɍɚɛɥɢɰɚ 2.3 – Пɥɨɳɚɞɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɜɫɟɯ ɦɚɲɢɧ [3] 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɚɪɤɚ 

ɦɚɲɢɧ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɤɢ 

ɞɚɧɧɨɝɨ ɜɢɞɚ, ɲɬ. 
Ƚɚɛɚɪɢɬɵ, ɦ. Пɥɨɳɚɞɶ, ɦ2

. 

1 2 3 4 

Тɪɚɤɬɨɪы 

Ɍ-150Ʉ 3 5,80 × 2,88 50,11 

ȾɌ-75ɆВ 2 4,38 × 1,89 33,08 

ɆɌɁ-82 2 3,93× 1,97 46,45 

ɆɌɁ -100 2 4,09 × 1,88 15,38 

John Deere 2 3,26 × 2,24 7,3 

Аɜɬɨɦɨɛɢɥɢ ɝɪɭɡɨɜыɟ 
ɄɚɦАɁ-5300 2 7,57 × 2,50 37,85 

ɍАɁ-406 2 6,68 × 2,50 33,40 

ȽАɁ-66 1 7,30 × 2,50 18,25 

ȽАɁ-3307 1 6,55 × 2,38 15,59 

Ʉɨɦɛɚɣɧы ɢ ɫɥɨɠɧыɟ ɫ. ɯ. ɦɚɲɢɧы 

ȾɈɇ – 1500 3 9,70 × 6,80 197,88 

ɄПС – 5Ƚ 2 6,98 × 2,36 32,95 

ɉɪɢɰɟɩы 

ɈȾАɁ-885 6 6,38 × 2,5 95,70 

ɉɥɭɝɢ ɬɪɚɤɬɨɪɧыɟ 
ПɅɇ- 5-35 3 4,20 × 2,28 28,73 

Ȼɨɪɨɧы ɬɪɚɤɬɨɪɧыɟ 
3ȻɁɌС-1.0 60 1,35 × 0, 97 78,57 

ɋɰɟɩɤɢ ɬɪɚɤɬɨɪɧыɟ 
СП-11 2 3,60 × 11,40 82,08 

ɋɟɹɥɤɢ ɡɟɪɧɨɜыɟ ɢ ɡɟɪɧɨɬɭɤɨɜыɟ 
СɁ-3.6 3 4,30 × 3,70 47,73 

Ʉɭɤɭɪɭɡɧɵɟ 
СɍПɇ-8 1 7,20 × 2,04 14,70 

Ɉɩɪɵɫɤɢɜɚɬɟɥɢ 

ɈВɏ-14 1 1,03 × 1,20 1,24 

Ɂɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ 

Пɟɬɤɭɫ 547 1 3,00× 2,76 8,28 
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.3 

1 2 3 4 

Ɂɟɪɧɨɩɨɝɪɭɡɱɢɤɢ 

ɁСП-60 3 7,70 × 2,80 64,68 

Ƚɪɚɛɥɢ ɬɪɚɤɬɨɪɧɵɟ 
ȽВɇ - 6 2 7,80 × 2,40 37,44 

Пɪɟɫɫ-ɩɨɞɛɨɪɳɢɤɢ 

ПСȻ-1.6 2 5,75 × 2,87 33,00 

ɂɬɨɝɨ 1307 

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɟɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɬɪɚɤɬɨɪɨɜ ɢ ɫ.-ɯ. 

ɬɟɯɧɢɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [8]: 

321
)1()

100
1( FFF

CP
KF ++×+×+= σ ,    (2.9) 

ɝɞɟ F1 – ɩɥɨɳɚɞɶ, ɡɚɧɹɬɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɚɲɢɧɚɦɢ, ɦ2
;  

σ – ɩɪɨɰɟɧɬ ɪɟɡɟɪɜɧɨɣ ɩɥɨɳɚɞɢ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɛɪɚɬɶ 5%); 

KCP – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɩɨɥɨɫ (KCP = 

0,62…0,92);  

F2 – ɩɥɨɳɚɞɶ ɩɪɨɟɡɞɚ ɦɟɠɞɭ ɪɹɞɚɦɢ;  

F3 – ɩɥɨɳɚɞɶ ɩɨɥɨɫɵ ɨɡɟɥɟɧɟɧɢɹ, ɦ2
. 

Ⱦɥɢɧɚ ɪɹɞɚ ɪɚɡɦɟɳɟɧɢɹ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

γ
σ

1
)1()1( F

CP
K

S
×+×+

=  ,    (2.10) 

ɝɞɟ γ – ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ ɩɥɨɳɚɞɤɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɲɢɧ.  

ȿɫɥɢ ɜɵɛɢɪɚɟɬɫɹ ɧɨɜɚɹ ɩɥɨɳɚɞɤɚ, ɬɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 2:3. 

63

3
2

1307)9,01()05,01( =×+×+=S (ɦ) 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɳɚɹ ɲɢɪɢɧɚ ɜɫɟɯ ɪɹɞɨɜ: 

S

F
cp

K

B
1

)1()
100

1( ×+×+
=

σ

     (2.11) 

42
62

1307)9,01()
100

5
1(

=
×+×+

=B (ɦ) 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɩɨɥɨɫ ɪɚɡɦɟɳɟɧɢɹ ɦɚɲɢɧ [7]: 
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)( a
CP
lm

B
P

+×
=  ,     (2.12) 

ɝɞɟ lCP - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɦɚɲɢɧ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɯɪɚɧɟɧɢɢ, ɦ; 

ɚ - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɲɢɧɚɦɢ ɩɪɢ ɯɪɚɧɟɧɢɢ, ɦ (ɩɪɢɧɢɦɚɟɬɫɹ 

0,7...1,0ɦ); 

ɬ - ɩɨɤɚɡɚɬɟɥɶ ɫɩɨɫɨɛɚ ɪɚɡɦɟɳɟɧɢɹ ɦɚɲɢɧ ɧɚ ɩɨɥɨɫɟ (ɩɪɢ ɨɞɧɨɪɹɞɧɨɦ 

m = 1, ɩɪɢ ɞɜɭɯɪɹɞɧɨɦ m = 2).  

n

n

i i
l

CP
l

∑
=  ,     (2.13) 

ɝɞɟ li-ɞɥɢɧɚ ɦɚɲɢɧ, ɦ; 

 ɩ — ɱɢɫɥɨ ɦɚɲɢɧ;    

83,3
128

1,490

128

275,5280,7370,7...438,438,548,524,7
==

×+×+×++×+×+×+×
=CPl  

3,4
)183,3(2

42 ≈
+×

=P  

Пɥɨɳɚɞɶ ɩɪɨɟɡɞɚ ɦɟɠɞɭ ɪɹɞɚɦɢ ɦɚɲɢɧ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ [3, 

7]: 

)]1(/[max)1(/
2

+×+×++××= P
CP

bBbP
CP

bSF λ  ,  (2.14) 

ɝɞɟ bɬɚɯ - ɧɚɢɛɨɥɶɲɚɹ ɲɢɪɢɧɚ ɦɚɲɢɧɵ, ɦ; 

Ȝ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɦɟɪɵ ɚɝɪɟɝɚɬɨɜ ɢ ɪɚɞɢɭɫɵ ɢɯ ɩɨɜɨ-

ɪɨɬɨɜ (Ȝ = 2...2,5); 

/

ɋɊb - ɫɪɟɞɧɹɹ ɲɢɪɢɧɚ ɩɪɨɟɡɞɚ ɦɟɠɞɭ ɩɨɥɨɫɚɦɢ, 

1

/
1

.../
3

/
2

/
1/

+
+++++

=
P

P
bbbb

CP
b ,     (2.15) 

ɝɞɟ , ,  ɲɢɪɢɧɚ ɜɵɟɡɞɧɵɯ ɩɨɥɨɫ ɨɤɨɥɨ ɪɹɞɨɜ, ɦ. /

1b /

2b /

3b

Шɢɪɢɧɚ ɜɵɟɡɞɧɵɯ ɩɨɥɨɫ ɡɚɜɢɫɢɬ ɨɬ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ ɬɪɚɤɬɨɪɚ ɥɢɛɨ 

ɚɝɪɟɝɚɬɚ ɢɥɢ ɤɨɦɛɚɣɧɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ, ɤɚɤɚɹ ɬɟɯɧɢɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɭ ɜɵɟɡɞ-

ɧɨɣ ɩɥɨɳɚɞɢ ɢ ɡɚɩɪɟɬɧɨɣ ɡɨɧɵ, ɬ. ɟ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɲɢɪɢ-

ɧɭ ɩɪɨɟɡɞɚ, ɩɨɷɬɨɦɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

2

/ k
B

yi
bi += ρ  ,     (2.16) 
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ɝɞɟ ρyi – ɭɫɥɨɜɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɬɪɚɤɬɨɪɚ ɥɢɛɨ ɚɝɪɟɝɚɬɚ ɢɥɢ ɤɨɦɛɚɣɧɚ, 

ɦ; 

ȼk – ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ ɬɪɚɤɬɨɪɚ ɥɢɛɨ ɚɝɪɟɝɚɬɚ ɢɥɢ ɤɨɦ-

ɛɚɣɧɚ. 

Ⱦɥɹ ɧɚɜɟɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɪɚɞɢɭɫɵ ɩɨɜɨɪɨɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ 

ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ [15]: 

k
Bk

yi
×=ρ ,      (2.17) 

ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɹ 

ɚɝɪɟɝɚɬɚ. 

ɇɚɜɟɫɧɵɟ: 

- ɩɚɯɨɬɧɵɟ ɚɝɪɟɝɚɬɵ ɢɦɟɸɬ k = 3;  

- ɩɨɫɟɜɧɵɟ ɚɝɪɟɝɚɬɵ ɫ 1-ɣ ɫɟɤɰɢɟɣ k = 1,1; 

- ɤɭɥɶɬɢɜɚɬɨɪɧɵɟ ɢ ɞɪ. ɪɚɛɨɬɵ k =0,9.  

Пɪɢɰɟɩɧɵɟ: 

- ɩɚɯɨɬɧɵɟ ɚɝɪɟɝɚɬɵ ɢɦɟɸɬ k =3,4...7 (ɦɟɧɶɲɢɣ ɩɪɟɞɟɥ ɩɪɢ ɪɚɛɨɬɟ ɫ ɝɭ-

ɫɟɧɢɱɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ, ɚ ɛɨɥɶɲɨɣ - ɫ ɤɨɥɟɫɧɵɦɢ); 

- ɩɨɫɟɜɧɵɟ ɚɝɪɟɝɚɬɵ ɫ 1-ɣ ɫɟɤɰɢɟɣ k =1,6; 

- ɤɭɥɶɬɢɜɚɬɨɪɧɵɟ ɢ ɞɪ. ɪɚɛɨɬɵ k =1... 1,5. 

Пɪɢ ɜɵɱɢɫɥɟɧɢɢ ɪɚɡɦɟɪɨɜ ɩɥɨɳɚɞɤɢ ɡɧɚɱɟɧɢɟ  ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɦɟɧɶɲɟ 8... 10 ɦ, ɢɧɚɱɟ ɩɪɢɧɢɦɚɸɬ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. 

/

ɋɊb

9
2

88,2
6,7/ ≈+=ib  ɦ. 

1,5
13,4

999/ =
+
++=

CP
b  ɦ. 

4,2849)]13,4(1,542[80,65,2)13,4(1,562
2

=+×+××++××=F ɦ2
  (2.18) 

Пɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɭɸ ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɡɟɥɟɧɵɦɢ ɧɚɫɚɠɞɟɧɢɹɦɢ ɜɵɱɢɫ-

ɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ [7]: 

/2 [ 2 ( 1
max3

F ɋ S b C B b P
CP

λ= × × + × + × + + × + )]  , (2.19) 

ɝɞɟ С-ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɨɝɪɚɞɵ ɢ ɨɡɟɥɟɧɟɧɢɹ, ɦ (С=2...4ɦ); 

2,924)]13,4(1,5423280,65,262[32
3

=+×++×+×+××=F  ɦ2
; 
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3,76292,9244,28491307)9,01()
100

1(
5 ≈++×+×+=F  ɦ2

. 

Ɉɛɳɭɸ ɞɥɢɧɭ ɩɥɨɳɚɞɤɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɲɢɧ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ 
CbSL ×+×+= 2maxλ

     (2.20) 

ɚ ɟё ɲɢɪɢɧɭ 

Ɇ = F/L      (2.21) 

853280,65,262 ≈×+×+=L  ɦ; 

Ɇ = 7629,3 / 85=89,8 ɦ. 

 

2.1.7. Ɋɚɫɱɟɬ ɨɬɨɩɥɟɧɢɹ ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ 

 

Ɋɚɫɱɟɬ ɨɬɨɩɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɬɪɟɛɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɩ-

ɥɢɜɚ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

[1]: 

 ( ) ( )o B B ɋPQ Ɏ V q q t t= ⋅ ⋅ + ⋅ − , (2.22) 

ɝɞɟ Ɏ – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɨɬɨɩɢɬɟɥɶɧɨɦ ɩɟɪɢɨɞɟ, ɱ., (ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨ-

ɧɵ Ɋɨɫɫɢɢ Ɏ = 4464 ɱ.); 

V – ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3
; 

qO , qB – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 1 ɦ3
 ɡɞɚɧɢɹ 

ɩɪɢ ɪɚɡɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪ 1 °С; 

qO = 0,45…0,55 
ɤɤɚɥ

/ɱ·ɦ3
·°С; 

qB =0 ,15…0,25 
ɤɤɚɥ

/ɱ·ɦ3
·°С; 

tB – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ (16…18 °С); 

tCP – ɫɪɟɞɧɹɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 

°С (ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ Ɋɨɫɫɢɢ tCP = -5,2 °С). 

Q = 4464 · 793.8 · (0.5+0.2) · (17-(-5.2))=55066350 ɤɤɚɥ. 

Пɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɧɚɯɨɞɹɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

 
( )

3
n

TO T B

Q K
F

K t t Ɏ
⋅

=
⋅ − ⋅

, (2.23) 

ɝɞɟ Fn – ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɦ2
; 
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К3 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (К3 = 1,15…1,20); 

КɌɈ – ɩɨɫɬɨɹɧɧɚɹ ɬɟɩɥɨɨɛɦɟɧɚ, ɤɤɚɥ/ɱ·ɦ2
·°С (ɄɌɈ = 7,4 

ɤɤɚɥ
/ɱ·ɦ3

·°С); 

Ɏ – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɨɬɨɩɢɬɟɥɶɧɨɦ ɩɟɪɢɨɞɟ, ɱ. (ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨ-

ɧɵ Ɋɨɫɫɢɢ Ɏ = 4464 ɱ.); 

tɌ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, °С (ɩɚɪɚ - 110
 °С); 

tB – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ (tB =17 °С). 

( ) 97,20
4464171104.7

17.155066350
=

⋅−⋅
⋅

=nF  ɦ2
. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ: 

 
O

n
ɇ

F

FК = , (2.24) 

ɝɞɟ Fn – ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɦ2
; 

FO – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɩɪɢɛɨɪɚ, ɦ2
 (FO = 4 ɦ2

). 

21
5,25

4
ɇК = = ɲɬ. 

Пɪɢɧɢɦɚɟɦ Кɇ = 6. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
KT

T
C

Q
G

η⋅⋅
=

1000
, (2.25) 

ɝɞɟ ɋɌ  – ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɤɤɚɥ/ɤɝ (ɭɝɨɥɶ – 3000 
ɤɤɚɥ

/ɤɝ); 

ηК – ɄПȾ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ (0,6…0,7); 

Q – ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ, ɤɤɚɥ. 

2,26
7,030001000

55066350
=

⋅⋅
=TG ɬ. 

Ⱦɥɹ ɨɬɨɩɥɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ 334 ɦ2
 ɧɟɨɛɯɨɞɢɦɨ 6 ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ ɩɨ 4 ɦ2
 ɤɚɠɞɵɣ. 

 

2.1.8 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɧɚ ɩɨɫɬɭ ɤɨɧɫɟɪɜɚɰɢɢ 

Ɉɞɢɧ ɢɯ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɤɨɬɨ-

ɪɵɣ ɱɚɫɬɨ ɢɝɧɨɪɢɪɭɟɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ, ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨ-

ɢɡɜɨɞɫɬɜɟ 
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С ɭɱɟɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ ɬɹ-

ɠɟɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ ɫɚ-

ɦɨɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɟɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɚɰɢɨ-

ɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɮɢɤɚɬɨɪɵ). Пɨɷɬɨɦɭ ɪɚɛɨɬɚ 

ɨɞɧɢɯ ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚ-

ɝɪɭɡɤɨɣ, ɚ ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɣ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨ-

ɫɬɵɯ ɭɫɥɨɜɢɹɯ (ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). Эɬɨ ɬɪɟɛɭɟɬ ɜɵɧɨɫɥɢɜɨɫɬɢ, 

ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢ-

ɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɫɩɨɪɬɚ, ɝɢɪɟɜɨɣ ɫɩɨɪɬ, ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ 

ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ [16]. 

2.1.9. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚщɢɬɟ ɨɬ ɤɨɪɪɨɡɢɢ ɜ ɩɟɪɢɨɞ ɤɨɧɫɟɪɜɚɰɢɢ 

ɬɟɯɧɢɤɢ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ 

 

Сɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɭɸ ɬɟɯɧɢɤɭ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟ-

ɛɨɜɚɧɢɹɦɢ ȽɈСɌ 775.1ɦ 85. Пɪɢ ɯɪɚɧɟɧɢɢ ɩɨɞ ɨɬɤɪɵɬɵɦ ɧɟɛɨɦ,  ɨɬɤɪɵɬɵɟ 

ɩɥɨɳɚɞɤɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɤɨɧɫɟɪɜɚɰɢɢ ɬɟɯɧɢɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɧɟ ɡɚɬɚɩɥɢ-

ɜɚɟɦɵɯ ɢ ɡɚɳɢɳɟɧɧɵɯ ɨɬ ɫɧɟɠɧɵɯ ɡɚɧɨɫɨɜ ɦɟɫɬɚɯ. Ɉɧɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪ-

ɞɨɟ ɫɩɥɨɲɧɨɟ ɩɨɤɪɵɬɢɟ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɲɢɧɚɦɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɩɹɬɫɬ-

ɜɨɜɚɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɨɫɦɨɬɪɚɦ. Пɪɢ ɯɪɚɧɟɧɢɢ ɦɚɲɢɧ ɜ ɡɚɤɪɵɬɵɯ ɩɨ-

ɦɟɳɟɧɢɹɯ ɢ ɩɨɞ ɧɚɜɟɫɚɦɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɜ ɪɹɞɭ ɢ ɞɨ ɫɬɟɧɵ ɩɨɦɟ-

ɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 0,7 ɦ, ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ 1,0 ɦ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɯɪɚɧɢɬɶ ɦɚɲɢɧɵ ɢ ɢɯ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɜ ɡɚɩɵɥɟɧɧɵɯ ɩɨɦɟ-

ɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɫɨɞɟɪɠɚɳɢɯ ɜ ɜɨɡɞɭɯɟ ɩɪɢɦɟɫɢ ɚɝɪɟɫɫɢɜɧɵɯ 

ɩɚɪɨɜ ɢɥɢ ɝɚɡɨɜ [15]. 

ɇɚ ɦɟɠɫɟɡɨɧɧɨɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɯɪɚɧɟɧɢɟ ɫɬɚɜɹɬ ɦɚɲɢɧɵ ɩɨ ɨɤɨɧ-

ɱɚɧɢɢ ɪɚɛɨɬ, ɚ ɧɚ ɞɥɢɬɟɥɶɧɨɟ – ɧɟ ɩɨɡɞɧɟɟ 10 ɞɧɟɣ ɩɨɫɥɟ ɢɯ ɡɚɜɟɪɲɟɧɢɹ. Ɇɚ-

ɲɢɧɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɤɨɧɬɚɤɬɟ ɫ ɭɞɨɛɪɟɧɢɹɦɢ ɢ ɯɢɦɢɤɚɬɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɧɚ ɯɪɚɧɟɧɢɟ ɫɪɚɡɭ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. Пɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɯ ɨɱɢɳɚɸɬ ɢ 

ɦɨɸɬ, ɨɛɞɭɜɚɸɬ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ, ɝɟɪɦɟɬɢɡɢɪɭɸɬ ɨɬɜɟɪ-
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ɫɬɢɹ, ɳɟɥɢ ɢ ɩɨɥɨɫɬɢ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ ɢ ɩɵɥɢ, ɤɨɧɫɟɪɜɢɪɭɸɬ, ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɧɚ ɩɨɞɫɬɚɜɤɢ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɳɢɬɧɵɟ ɩɨɤɪɵɬɢɹ. Ɉɫɧɨɜɧɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɯɪɚɧɟɧɢɹ [1, 7, 14]:  

− Ɉɱɢɫɬɤɚ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ, ɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɡ-

ɜɢɬɢɟ ɤɨɪɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. Пɪɨɜɨɞɹɬ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɨɟɱɧɨɣ 

ɩɥɨɳɚɞɤɟ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ ɢɥɢ ɧɚ ɷɫɬɚɤɚɞɟ. Ɋɹɞɨɦ ɫ ɩɥɨɳɚɞɤɨɣ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ. Пɟɪɟɞ ɦɨɣɤɨɣ ɦɚɲɢɧɵ 

ɬɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɚ ɩɨɩɚɞɚɬɶ ɜɨɞɚ, ɫɥɟɞɭɟɬ ɡɚɤɪɵɬɶ ɱɟɯɥɚɦɢ 

ɢɡ ɛɪɟɡɟɧɬɚ ɢɥɢ ɩɨɥɢɦɟɪɧɨɣ ɩɥɟɧɤɢ. 

− Сɧɹɬɢɟ ɫ ɦɚɲɢɧɵ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɞɟɬɚɥɟɣ ɢ ɩɨɞɝɨɬɨɜɤɚ ɢɯ ɤ 

ɯɪɚɧɟɧɢɸ. Сɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢ, ɬɪɟɛɭɸɳɢɯ ɫɤɥɚɞɫɤɢɯ ɭɫɥɨɜɢɣ 

ɯɪɚɧɟɧɢɹ, ɫɧɢɦɚɸɬ ɫ ɦɚɲɢɧɵ ɢ ɩɨɞɜɟɪɝɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɟ, ɧɟɨɤ-

ɪɚɲɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɜɚɸɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɫɦɚɡɤɨɣ. Ɂɚɬɟɦ ɤ ɢɡ-

ɞɟɥɢɹɦ ɩɪɢɤɪɟɩɥɹɸɬ ɛɢɪɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɨɦɟɪɚ ɢ ɦɚɪɤɢ ɦɚ-

ɲɢɧɵ ɢ ɫɞɚɸɬ ɧɚ ɫɤɥɚɞ. Пɪɢ ɨɬɤɪɵɬɨɦ ɯɪɚɧɟɧɢɢ ɦɚɲɢɧɵ ɫ ɧɟɟ ɨɛɵɱɧɨ ɫɧɢ-

ɦɚɸɬ ɤɥɢɧɨɜɵɟ ɪɟɦɧɢ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɬɭɥɨɱɧɨ-ɪɨɥɢɤɨɜɵɟ ɰɟɩɢ, ɬɟɧ-

ɬɵ ɢɡ ɬɟɤɫɬɢɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɹɝɤɢɟ ɫɢɞɟɧɶɹ ɢ ɞɪ. Аɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚ-

ɪɟɢ, ɪɟɡɢɧɨɜɵɟ ɢ ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɵɟ ɢɡɞɟɥɢɹ, ɢɡɞɟɥɢɹ ɢɡ ɦɟɬɚɥɥɚ ɢ ɞɪɟɜɟɫɢ-

ɧɵ ɯɪɚɧɹɬ ɨɬɞɟɥɶɧɨ. 

− Ʉɨɧɫɟɪɜɚɰɢɹ ɢ ɧɚɧɟɫɟɧɢɟ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ. Пɪɢ ɩɨɞɝɨɬɨɜɤɟ ɢɡɞɟ-

ɥɢɣ ɤ ɧɚɧɟɫɟɧɢɸ ɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɛɵɥɚ ɧɟ ɧɢɠɟ +5°С, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɧɟ ɜɵɲɟ 

70%. Пɟɪɟɞ ɤɨɧɫɟɪɜɚɰɢɟɣ ɫɥɟɞɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɩɨɞɝɨɬɨɜɢɬɶ 

ɩɨɜɟɪɯɧɨɫɬɶ, ɩɟɪɟɪɵɜ ɦɟɠɞɭ ɩɨɞɝɨɬɨɜɤɨɣ ɢ ɧɚɧɟɫɟɧɢɟɦ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵ-

ɲɚɬɶ 2ɱɚɫɨɜ. 

− Ʉɨɧɫɟɪɜɚɰɢɹ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɢɡɟɥɹ. Пɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɡɚɥɢɜ-

ɤɭ ɜ ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɫ ɞɨɛɚɜɤɨɣ 5% ɩɪɢɫɚɞɤɢ АɄɈɊ-1 ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɜ 

ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ. Пɭɫɬɢɜ ɞɢɡɟɥɶ, ɞɚɸɬ ɟɦɭ ɩɨɪɚɛɨɬɚɬɶ 5-8 ɦɢɧɭɬ, ɜ ɬɟɱɟɧɢɟ 

ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬ ɧɟɫɤɨɥɶɤɨ ɜɤɥɸɱɟɧɢɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 
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Ɂɚɬɟɦ, ɨɬɤɥɸɱɢɜ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ, ɩɪɨɤɪɭɱɢɜɚɸɬ ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɩɭɫɤɨɜɵɦ 

ɞɜɢɝɚɬɟɥɟɦ ɢɥɢ ɫɬɚɪɬɟɪɨɦ ɨɞɢɧ ɪɚɡ ɜ ɬɟɱɟɧɢɟ 10-15ɫ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ 

ɫɨɜɦɟɫɬɢɬɶ ɤɨɧɫɟɪɜɚɰɢɸ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ ɫ ɤɨɧɫɟɪɜɚɰɢɟɣ ɝɢɞɪɨɫɢɫɬɟɦɵ, 

ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ. Ɍɪɚɧɫɦɢɫɫɢɸ ɤɨɧɫɟɪɜɢɪɭɸɬ 

ɦɚɫɥɨɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɤɚɪɬɟɪɟ, ɚ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɭɸ ɝɪɭɩɩɭ - ɦɚɫɥɨɦ, ɩɨ-

ɞɚɜɚɟɦɵɦ ɧɚ ɡɟɪɤɚɥɨ ɰɢɥɢɧɞɪɚ ɩɨɞɚɜɚɟɦɵɦ ɢɡ ɩɨɞɞɨɧɚ ɤɚɪɬɟɪɚ ɡɚ ɫɱɟɬ ɧɚ-

ɫɨɫɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɪɲɧɟɜɵɯ ɤɨɥɟɰ ɜɨ ɜɪɟɦɹ ɩɪɨɤɪɭɱɢɜɚɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚ-

ɥɚ ɜ ɬɟɱɟɧɢɟ 10-15ɫ ɛɟɡ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ. 

− ɍɫɬɚɧɨɜɤɚ ɦɚɲɢɧɵ ɧɚ ɩɨɞɫɬɚɜɤɢ (ɩɨɞɤɥɚɞɤɢ). Пɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɫɬɪɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢɡɞɟɥɢɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɤɨɫɚ ɢ ɢɡɝɢɛɚ 

ɪɚɦ ɢ ɞɪɭɝɢɯ ɭɡɥɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɤɨɥɟɫ ɢ ɪɟɫɫɨɪ.  

Ʉɨɧɫɟɪɜɚɰɢɹ ɩɥɭɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.4. 

Ɍɚɛɥɢɰɚ 2.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɪɢ ɤɨɧɫɟɪɜɚɰɢɢ ɩɥɭɝɨɜ 

Сɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ ɢ ɦɟɬɨɞɢɤɚ 
ɢɯ ɩɪɨɜɟɞɟɧɢɹ Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɂɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟ-
ɧɢɹ, ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɜɵɩɨɥ-

ɧɟɧɢɹ ɪɚɛɨɬ 
1 2 3 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɯɪɚɧɟɧɢɸ 
Ʉ ɦɟɠɫɦɟɧɧɨɦɭ ɯɪɚɧɟɧɢɸ: 

Ɉɱɢɫɬɢɬɟ ɩɥɭɝ ɨɬ ɩɵɥɢ, ɝɪɹɡɢ ɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɫɬɚɬɤɨɜ. 
Ʉ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɯɪɚɧɟɧɢɸ: 

Ɉɱɢɫɬɢɬɟ ɩɥɭɝ ɨɬ ɩɵɥɢ, ɝɪɹɡɢ ɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɫɬɚɬɤɨɜ. Вɵɦɨɣɬɟ ɢ 

ɜɵɫɭɲɢɬɟ ɟɝɨ.  
Пɨɤɪɨɣɬɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɦ ɦɚ-
ɬɟɪɢɚɥɨɦ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɜɚɥɨɜ, ɞɨ-
ɫɨɤ ɩɨɥɟɜɵɯ, ɥɟɦɟɯɨɜ, ɨɬɜɚɥɨɜ ɢ 

ɥɟɦɟɯɨɜ ɩɪɟɞɩɥɭɠɧɢɤɨɜ.  
Пɨɞɥɨɠɢɬɟ ɩɨɞ ɤɨɪɩɭɫɚ ɢ ɨɩɨɪ-
ɧɭɸ ɥɚɩɭ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ. 

 

Ʉ ɞɥɢɬɟɥɶɧɨɦɭ ɯɪɚɧɟɧɢɸ: 

Ɉɱɢɫɬɢɬɟ ɩɥɭɝ ɨɬ ɩɵɥɢ, ɝɪɹɡɢ ɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɫɬɚɬɤɨɜ. Вɵɦɨɣɬɟ ɢ 

ɜɵɫɭɲɢɬɟ ɟɝɨ.  
Ɉɫɦɨɬɪɢɬɟ ɩɥɭɝ ɢ ɭɫɬɪɚɧɢɬɟ ɨɛ-

ɧɚɪɭɠɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ 

 

Пɥɭɝ ɞɨɥɠɟɧ ɛɵɬɶ ɱɢɫɬɵɦ 

ɢ ɫɭɯɢɦ 

 

Пɥɭɝ ɞɨɥɠɟɧ ɛɵɬɶ ɱɢɫɬɵɦ 

ɢ ɫɭɯɢɦ 

 

Ʉɨɧɫɟɪɜɚɰɢɨɧɧɵɣ ɦɚɬɟ-
ɪɢɚɥ ɧɚɧɨɫɢɬɟ ɧɚ ɱɢɫɬɭɸ 

ɫɭɯɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
 

 

 

Пɨɞɤɥɚɞɤɢ ɞɨɥɠɧɵ ɨɛɟɫ-
ɩɟɱɢɜɚɬɶ ɭɫɬɨɣɱɢɜɨɟ ɩɨ-
ɥɨɠɟɧɢɟ ɩɥɭɝɚ ɢ ɭɞɨɛɫɬɜɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɬɪɚɤɬɨɪɭ 
 

Пɥɭɝ ɞɨɥɠɟɧ ɛɵɬɶ ɱɢɫɬɵɦ 

ɢ ɫɭɯɢɦ 

 

Ɉɛɧɚɪɭɠɟɧɧɵɟ ɬɟɯɧɢɱɟ-
ɫɤɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨɥɠ-

ɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ 

 

Вɟɬɨɲɶ 
 

 

Вɟɬɨɲɶ 
 

 

Сɦɚɡɤɚ ɩɭɲɟɱɧɚɹ ȽɈСɌ 

19537-83 ɢ ɞɪɭɝɢɟ ɫɦɚɡɤɢ 

ɫɨɝɥɚɫɧɨ ȽɈСɌ 7751-85 

 

 

 

Пɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɭɫɬɚ-
ɧɨɜɤɢ ɦɚɲɢɧ ɧɚ ɩɨɞɫɬɚɜɤɢ 

 

 

 

Вɟɬɨɲɶ 
 

 

Ƚɚɟɱɧɵɟ ɤɥɸɱɢ ɢɡ ɤɨɦ-

ɩɥɟɤɬɚ ɬɪɚɤɬɨɪɚ 
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ ɩɟɪɢɨɞ ɯɪɚɧɟɧɢɹ 

Пɪɨɜɟɪɶɬɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɭɝɚ. 
 

 

Пɪɨɜɟɪɶɬɟ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ 

ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɩɥɭɝɚ 

Пɥɭɝ ɢ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵ 

ɏɪɚɧɟɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟ-
ɱɢɜɚɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɫɛɨ-
ɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɞɟɬɚɥɟɣ 

 

 

Сɟɹɥɤɢ ɢ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɡɚɤɪɵ-

ɬɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɩɨɞ ɧɚɜɟɫɨɦ – ɧɚ ɨɬɞɟɥɶɧɵɯ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 

(ɦɚɲɢɧɧɨɦ ɞɜɨɪɟ ɢɥɢ ɫɟɤɬɨɪɟ ɯɪɚɧɟɧɢɹ) ɇɚ ɨɛɨɡɧɚɱɟɧɧɵɯ ɦɟɫɬɚɯ ɩɨ ɝɪɭɩɩɚɦ, 

ɜɢɞɚɦ ɢ ɦɚɪɤɚɦɢ ɫ ɧɚɛɥɸɞɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɧɢɦɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟ-

ɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɢ ɫɧɹɬɢɹ ɢɯ ɫ ɯɪɚɧɟɧɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɯɪɚɧɢɬɶ ɦɚɲɢɧɵ ɧɚ ɨɬ-

ɤɪɵɬɵɯ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ 

ɤɨɧɫɟɪɜɚɰɢɢ, ɝɟɪɦɟɬɢɡɚɰɢɢ ɢ ɫɧɹɬɢɸ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ, ɬɪɟɛɭɸɳɢɯ ɫɤɥɚɞɫɤɨɝɨ 

ɯɪɚɧɟɧɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɚɲɢɧ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɞɥɢɬɟɥɶɧɨɦɭ 

ɯɪɚɧɟɧɢɸ ɜɤɥɸɱɚɟɬ: 

- ɨɱɢɫɬɤɭ ɢ ɦɨɣɤɭ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɦɚɲɢɧɵ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɞɭɜɚɧɢɟɦ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɞɨ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɤɨɜ 

ɜɥɚɝɢ; 

- ɞɨɫɬɚɜɤɭ ɦɚɲɢɧ ɧɚ ɡɚɤɪɟɩɥɟɧɧɵɟ ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ; 

- ɫɧɹɬɢɟ ɫ ɦɚɲɢɧ ɢ ɩɨɞɝɨɬɨɜɤɭ ɤ ɯɪɚɧɟɧɢɸ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ (ɜɬɭɥɨɱ-

ɧɨ-ɪɨɥɢɤɨɜɵɯ ɰɟɩɟɣ, ɩɪɢɜɨɞɧɵɯ ɪɟɦɧɟɣ, ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢɡ ɪɟɡɢɧɵ, ɩɨɥɢ-

ɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɤɫɬɢɥɹ, ɫɬɚɥɶɧɵɯ ɬɪɨɫɨɜ ɧɨɠɟɣ ɪɟɠɭɳɢɯ ɚɩɩɚɪɚɬɨɜ, 

ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ), ɩɨɞɥɟɠɚɳɢɯ ɯɪɚɧɟɧɢɸ ɜ ɫɩɟɰɢɚɥɶɧɨ-

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɤɥɚɞɚɯ; 

-ɝɟɪɦɟɬɢɡɚɰɢɸ ɨɬɜɟɪɫɬɢɣ (ɩɨɫɥɟ ɫɧɹɬɢɹ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ), ɳɟɥɟɣ, ɩɨ-

ɥɨɫɬɟɣ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ, ɩɵɥɢ; 

- ɤɨɧɫɟɪɜɚɰɢɸ ɦɚɲɢɧ, ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ (ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɜɪɟɠ-

ɞɟɧɧɨɝɨ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ); 

- ɭɫɬɚɧɨɜɤɭ ɦɚɲɢɧ ɧɚ ɩɨɞɫɬɚɜɤɢ (ɩɨɞɤɥɚɞɤɢ) [14]. 
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2.2 ɋɦɚɡɨɱɧыɟ ɦɚɬɟɪɢɚɥы ɢ ɫɨɫɬɚɜы, ɢɫɩɨɥɶɡɭɟɦыɟ ɩɪɢ ɯɪɚɧɟɧɢɢ 

ɬɟɯɧɢɤɢ 

 

Сɪɟɞɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɦɟɬɚɥɥɚ ɨɬ ɤɨɪɪɨɡɢɢ ɩɟɪɜɨɟ ɦɟɫɬɨ 

ɡɚɧɢɦɚɸɬ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɩɨɤɪɵɬɢɹ (ɅɄП), ɤɨɬɨɪɵɟ ɩɪɢɡɜɚɧɵ ɜɵɩɨɥɧɹɬɶ ɞɜɟ 

ɮɭɧɤɰɢɢ: ɩɪɢɞɚɜɚɬɶ ɦɚɲɢɧɟ ɤɪɚɫɢɜɵɣ ɜɧɟɲɧɢɣ ɜɢɞ ɢ ɡɚɳɢɳɚɬɶ ɦɟɬɚɥɥ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɨɧɚ ɢɡɝɨɬɨɜɥɟɧɚ, ɨɬ ɤɨɪɪɨɡɢɢ. Ɂɚɳɢɬɚ ɦɟɬɚɥɥɚ ɨɬ ɤɨɪɪɨɡɢɢ  ɜɚɠ-

ɧɟɣɲɚɹ ɮɭɧɤɰɢɹ ɅɄП. 

Ƚɥɚɜɧɵɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɅɄП ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɟɟ ɜɟɳɟɫɬɜɨ ɢ ɩɢɝɦɟɧɬ. 

Пɥɟɧɤɨɨɛɪɚɡɭɸɳɟɟ ɜɟɳɟɫɬɜɨ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɤɨɬɨɪɵɣ 

ɫɩɨɫɨɛɟɧ ɫɜɹɡɵɜɚɬɶ ɱɚɫɬɢɰɵ ɩɢɝɦɟɧɬɚ (ɰɜɟɬɧɨɝɨ ɩɨɪɨɲɤɚ) ɜ ɫɩɥɨɲɧɭɸ 

ɩɥɟɧɤɭ. Ɂɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɅɄП ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɦ, ɱɬɨ ɧɚ ɨɤɪɚɲɟɧɧɨɣ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɟɬɫɹ ɫɩɥɨɲɧɚɹ ɩɥɟɧɤɚ. ɂɡɨɥɢɪɭɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟ-

ɬɚɥɥɚ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɥɟɧɤɚ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɧɢɤɚɧɢɸ ɚɝɪɟɫɫɢɜɧɵɯ 

ɚɝɟɧɬɨɜ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɳɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɩɪɟɞɨɯɪɚɧɹɹ ɟɝɨ ɨɬ ɤɨɪɪɨɡɢɢ. 

В ɭɫɥɨɜɢɹɯ ɨɬɤɪɵɬɨɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɅɄП ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɜɥɚɝɢ, ɬɟɩɥɚ ɢ ɯɨɥɨɞɚ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɤɢɫɥɨɪɨɞɚ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡ-

ɞɟɣɫɬɜɢɣ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɩɪɟɬɟɪɩɟɜɚɸɬ ɧɟɨɛɪɚɬɢɦɵɟ ɢɡɦɟɧɟɧɢɹ, ɨɬɪɚ-

ɠɚɸɳɢɟɫɹ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɩɨɤɪɵɬɢɣ ɢ 

ɩɪɢɜɨɞɹɳɢɟ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɨɫɥɟɞɧɢɯ. Ɍɚɤɨɟ ɢɡɦɟɧɟɧɢɟ 

ɫɜɨɣɫɬɜ ɩɨɤɪɵɬɢɣ ɢ ɧɚɡɵɜɚɸɬ ɫ ɬ ɚɪ ɟɧɢ ɟɦ  [5]. 

Ʉɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɦɚɫɥɚ ɢ ɫɦɚɡɤɢ: ɩɭɲɟɱɧɚɹ ɫɦɚɡɤɚ; ɫɨɥɢɞɨɥ ɫɢɧɬɟɬɢ-

ɱɟɫɤɢɣ ɢɥɢ ɠɢɪɨɜɨɣ; ɥɢɬɨɥ-24; ɦɚɫɥɨ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɢ ɞɪɭɝɢɟ. Ɉɬɥɢɱɚɸɬ-

ɫɹ ɜɵɫɨɤɨɣ ɜɨɞɨɫɬɨɣɤɨɫɬɶɸ, ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɢ ɧɢɡɤɨɣ ɥɟɬɭɱɟ-

ɫɬɶɸ. Пɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɤɨɧɫɟɪɜɚɰɢɢ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ, ɧɟɨɤɪɚɲɟɧ-

ɧɵɯ ɢ ɢɦɟɸɳɢɯ ɧɚɪɭɲɟɧɧɨɟ ɥɚɤɨɤɪɚɫɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ. Сɪɨɤ 

ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɨɬɤɪɵɬɨɦ ɯɪɚɧɟɧɢɢ ɞɨ 1,5 ɥɟɬ, ɩɨɞ ɧɚɜɟɫɨɦ ɢ ɡɚɤɪɵ-

ɬɨɦ ɩɨɦɟɳɟɧɢɢ ɞɨ 3 ɥɟɬ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɬɪɟɛɭɟɬ ɪɚɫɤɨɧɫɟɪɜɚɰɢɢ. 

ɂɧɝɢɛɢɞɢɪɨɜɚɧɧɵɟ ɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ: ɡɚɳɢɬɧɚɹ ɜɨɞɧɨ-ɜɨɫɤɨɜɚɹ ɞɢɫ-

ɩɟɪɫɢɹ ЭВВȾ-13; ɢɧɝɢɛɢɞɢɪɨɜɚɧɧɵɣ ɜɨɞɧɨ-ɜɨɫɤɨɜɨɣ ɫɨɫɬɚɜ ɂВВС; ɦɢɤɪɨ-
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ɜɨɫɤɨɜɨɣ ɫɨɫɬɚɜ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ПЭВ-74; ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɢɣ ɢɧɝɢ-

ɛɢɞɢɪɨɜɚɧɧɵɣ ɧɟɮɬɹɧɨɣ ɫɨɫɬɚɜ ɂɧɝɢɛɢɬ-С ɢ ɬ.ɞ. Ɉɞɧɨɪɨɞɧɵɟ ɫɭɫɩɟɧɡɢɢ, 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɚ ɢ ɡɚɳɢɬɵ ɨɬ ɫɬɚ-

ɪɟɧɢɹ ɪɟɡɢɧɵ, ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɵɯ, ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɢɡɞɟɥɢɣ ɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 

ɩɨɤɪɵɬɢɣ. Сɪɨɤ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɞɨ 8-10 ɦɟɫɹɰɟɜ. 

Пɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɠɚɜɱɢɧɵ: ɢɧɝɢɛɢɞɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɯɨɥɨɞɧɨɝɨ 

ɮɨɫɮɚɬɢɪɨɜɚɧɢɹ ɂɊɏɎ №444; ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɠɚɜɱɢɧɵ П-1Ɍ; ɝɪɭɧɬ- ɩɪɟ-

ɨɛɪɚɡɨɜɚɬɟɥɶ ɪɠɚɜɱɢɧɵ ВА-0112 ɢ ɞɪɭɝɢɟ. Пɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɫɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɞ ɨɤɪɚɫɤɨɣ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɨɛɵɱɧɨ ɞɥɹ ɤɨɧɫɟɪɜɚ-

ɰɢɢ ɬɟɯɧɢɤɢ ɢ ɚɝɪɟɝɚɬɨɜ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ. Сɪɨɤ  

ɯɪɚɧɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɧɢɠɟ 0 °С ɧɟ ɨɝɪɚɧɢɱɟɧ. 

Ɇɚɫɥɨɪɚɫɬɜɨɪɢɦɵɟ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ: ɢɧɝɢɛɢɬɨɪɵ ɆСȾА-1, 

ɆСȾА-2; ɩɪɢɫɚɞɤɚ Эɦɭɥɶɝɢɧ; ɤɭɛɨɜɵɣ ɨɫɬɚɬɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ  СɀɄ. 

Ɇɚɥɨɪɚɫɬɜɨɪɢɦɵɟ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ ɫɜɟɠɢɦɢ ɢɥɢ ɨɬ-

ɪɚɛɨɬɚɧɧɵɦɢ ɦɚɫɥɚɦɢ ɨɛɪɚɡɭɸɬ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɢ ɪɚɛɨɱɟ-

ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɫɨɫɬɚɜɵ, ɡɚɳɢɳɚɸɳɢɟ ɧɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɨɬ ɤɨɪɪɨɡɢɢ.  

Ʌɟɬɭɱɢɟ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ: ɢɧɝɢɛɢɬɨɪɵ Ƚ-2, ɇȾА, ЦɏА, ɍɇɂ. Ɂɚ-

ɳɢɬɧɨɟ ɞɟɣɫɬɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ, ɢɫɩɚɪɹɹɫɶ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶ-

ɲɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ, ɨɧɢ ɧɚɫɵɳɚɸɬ ɫɜɨɢɦɢ ɩɚɪɚɦɢ ɩɪɨ-

ɫɬɪɚɧɫɬɜɨ ɜɛɥɢɡɢ ɤɨɧɫɟɪɜɢɪɭɟɦɵɯ ɢɡɞɟɥɢɣ ɢ ɩɪɟɞɨɯɪɚɧɹɸɬ ɢɯ ɨɬ ɚɬɦɨɫɮɟɪ-

ɧɨɣ ɤɨɪɪɨɡɢɢ. Пɪɢɦɟɧɹɸɬ ɥɟɬɭɱɢɟ ɢɧɝɢɛɢɬɨɪɵ ɜ ɜɢɞɟ ɩɨɪɨɲɤɨɜ,  ɤɨɧɰɟɧɬɪɢ-

ɪɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɧɝɢɛɢɪɨɜɚɧɧɨɣ  ɛɭɦɚɝɢ. 

Сɪɨɤ ɡɚɳɢɬɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɹɦɨɝɨ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɞɨ 10 ɥɟɬ.  

Ȼɟɧɡɢɧɨɜɵɟ ɫɨɫɬɚɜɵ. Ɂɚɳɢɳɚɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ  ɤɨɪɪɨɡɢɢ 

ɩɭɬɟɦ ɢɡɨɥɹɰɢɢ ɢɯ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ. Пɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɤɨɦɩɨɡɢɰɢɢ ɧɟɮɬɹɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɢɬɭɦɨɜ Ȼɇ-4, Ȼɇ-5 ɢ ɛɟɧɡɢɧɚ А-72, А-76 

ɜ ɫɨɨɬɧɨɲɟɧɢɹɯ 1:2-1:4. Пɪɢɦɟɧɹɸɬ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɦɚɲɢɧ ɩɪɢ ɯɪɚɧɟɧɢɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ. Сɪɨɤ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 6-8 

ɦɟɫɹɰɟɜ. 
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2.3 Тɟɯɧɨɥɨɝɢɹ ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɨɭɛɨɪɨɱɧыɯ 

ɤɨɦɛɚɣɧɨɜ 

 

2.3.1 Тɟɯɧɨɥɨɝɢɹ ɤɨɧɫɟɪɜɚɰɢɢ ɡɟɪɧɨɭɛɨɪɨɱɧыɯ ɤɨɦɛɚɣɧɨɜ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɯɪɚɧɟɧɢɸ  ɡɟɪɧɨɭɛɨɪɨɱɧɵɯ ɤɨɦɛɚɣɧɨɜ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.5 ɢ ɫɯɟɦɚɬɢɱɟɫɤɢ ɧɚ ɪɢɫɭɧɤɟ 2.1. В ɬɚɛɥɢɰɟ 2.6 ɩɨɤɚɡɚ-

ɧɵ ɫɢɦɜɨɥɵ, ɪɚɫɲɢɮɪɨɜɵɜɚɸɳɢɟ  ɨɩɟɪɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

Ɍɚɛɥɢɰɚ 2.5 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɤ ɯɪɚɧɟɧɢɸ ɢ ɩɪɨ-

ɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ ɤɨɦɛɚɣɧɨɜ ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟ-

ɧɢɟ 

№ Сɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚɰɢɢ 
Ɍɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ 

Ɉɛɨɪɭɞɨɜɚ-
ɧɢɟ, ɩɪɢɫɩɨ-
ɫɨɛɥɟɧɢɹ, 
ɢɧɫɬɪɭɦɟɧɬ 

Ɇɚɬɟɪɢɚɥ

1 2 3 4 5 

1 
ɍɫɬɚɧɨɜɢɬɶ ɤɨɦɛɚɣɧ ɧɚ ɷɫɬɚɤɚɞɭ 
ɢɥɢ ɩɥɨɳɚɞɤɭ ɞɥɹ ɦɨɣɤɢ 

Ⱦɨɥɠɟɧ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧ ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ

Эɫɬɚɤɚɞɚ ɢɥɢ 

ɩɥɨɳɚɞɤɚ 
- 

2 

Пɪɨɜɟɫɬɢ ɦɨɣɤɭ. Ɉɤɪɚɲɟɧɧɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɨɛɦɵɬɶ ɪɚɫɩɵɥɟɧɧɨɣ 

ɫɬɪɭɟɣ, ɧɟɨɤɪɚɲɟɧɧɵɟ – ɫɨɫɪɟɞɨɬɨ-
ɱɟɧɧɨɣ, ɩɪɨɫɭɲɢɬɶ ɤɨɦɛɚɣɧ ɫɠɚ-
ɬɵɦ ɜɨɡɞɭɯɨɦ 

С ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɥɧɨ-
ɫɬɶɸ ɭɞɚɥɢɬɶ ɩɵɥɶ, 
ɝɪɹɡɶ ɢ ɩɨɠɧɢɜɧɵɟ ɨɫ-
ɬɚɬɤɢ 

Ɇɨɟɱɧɚɹ ɭɫ-
ɬɚɧɨɜɤɚ ɈɆ-

5359 ɢɥɢ 

ɈɆ-5361, 

ɤɨɦɩɪɟɫɫɨɪ 

Вɟɬɨɲɶ, 
ɦɨɟɱɧɵɣ 

ɪɚɫɬɜɨɪ 

3 

Ⱦɨɫɬɚɜɢɬɶ ɤɨɦɛɚɣɧ ɜ ɩɨɦɟ-ɳɟɧɢɟ 
ɩɨɫɬɚ ɤɨɧɫɟɪɜɚɰɢɢ, ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɩɪɨɜɟɫɬɢ 

ɨɩɟɪɚɰɢɢ ɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ 

Сɨɫɬɨɹɧɢɟ ɫɛɨɪɨɱɧɵɯ 
ɟɞɢɧɢɰ ɨɰɟɧɢɬɶ ɛɟɡ 
ɪɚɡɛɨɪɤɢ, ɚ ɞɟɬɚɥɟɣ- ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 
Пɨɞɲɢɩɧɢɤɨɜɵɟ ɭɡɥɵ 

ɡɚɩɨɥɧɢɬɶ ɫɦɚɡɤɨɣ 

Сɪɟɞɫɬɜɚ ɞɢ-

ɚɝɧɨɫɬɢɤɢ, 

ɝɚɟɱɧɵɟ 
ɤɥɸɱɢ 

 

Сɨɥɢɞɨɥ 
 

 

4 

Сɥɢɬɶ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢɡ ɬɨɩ-

ɥɢɜɧɨɝɨ ɛɚɤɚ 
 

 

 

Пɟɪɜɵɟ 5...7 ɥ ɬɨɩɥɢɜɚ 
ɫɥɢɬɶ ɜ ɨɬɞɟɥɶɧɭɸ ɟɦ-

ɤɨɫɬɶ, ɨɫɬɚɥɶɧɨɟ – ɜ 
ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ 

Вɚɧɧɚ ɞɥɹ 
ɫɥɢɜɚ 
ɧɟɮɬɟɩɪɨ-
ɞɭɤɬɨɜ 
 

 

Вɟɬɨɲɶ 
 

 

 

5 

Ɂɚɥɢɬɶ ɜ ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɪɚɛɨɱɟ-
ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɬɨɩɥɢɜɨ ɜ ɤɨɥɢ-

ɱɟɫɬɜɟ, ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɪɚɛɨɬɵ 

ɞɜɢɝɚɬɟɥɹ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧ 

Ɋɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧ-

ɧɨɟ ɬɨɩɥɢɜɨ ɞɨɥɠɧɨ 
ɫɨɫɬɨɹɬɶ ɢɡ ɞɢɡɬɨɩɥɢɜɚ 
ɫ 3... 5% ɩɪɢɫɚɞɤɢ Ɇɨ-
ɛɢɢɧ-3 

Ɇɟɪɧɚɹ ɟɦ-

ɤɨɫɬɶ, ɜɨɪɨɧ-

ɤɚ 
 

 

Пɪɢɫɚɞɤɚ 
Ɇɨɛɢɢɧ-3
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Пɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 

1 2 3 4 5 

6 

Ɉɫɥɚɛɢɬɶ ɩɪɭɠɢɧɵ ɧɚɬɹɠɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɦɭɮɬ 

Пɪɭɠɢɧɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜ ɫɜɨɛɨɞɧɨɦ (ɪɚɡɝɪɭ-

ɠɟɧɧɨɦ) ɫɨɫɬɨɹɧɢɢ 

Ʉɨɦɩɥɟɤɬ 
ɝɚɟɱɧɵɯ 
ɤɥɸɱɟɣ 

 

- 

7 

Ɂɚɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɜɵɯɥɨɩɧɭɸ ɬɪɭɛɭ 
ɢ ɫɚɩɭɧɵ ɞɜɢɝɚɬɟɥɹ, ɜɨɡ-
ɞɭɯɨɡɚɛɨɪɧɢɤ, ɦɚɫɥɨɩɪɨɜɨɞɵ 

- 

Ʉɨɦɩɥɟɤɬ 
ɡɚɝɥɭɲɟɤ, 
ɱɟɯɥɵ 

 

- 

8 

ɇɚɧɟɫɬɢ ɧɚ ɨɛɪɚɛɨɬɚɧɧɵɟ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɡɚɳɢɬɧɵɣ ɫɨɫɬɚɜ 
 

Ɍɨɥɳɢɧɚ ɩɥɟɧɤɢ ɜɨɫ-
ɤɨɜɨɝɨ ɫɨɫɬɚɜɚ - 20...40 

ɦɤɦ 

ɍɫɬɚɧɨɜɤɚ 
ПɊɄ-3, ɚɩɩɚ-
ɪɚɬ ПPK-4 

Вɨɫɤɨɜɨɣ 

ɫɨɫɬɚɜ Ƚɟ-
ɪɨɧ 

9 

ɇɚɧɟɫɬɢ ɡɚɳɢɬɧɵɣ ɫɨɫɬɚɜ ɧɚ ɪɚɛɨ-
ɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɲɤɢɜɨɜ, ɧɚɬɹɠ-

ɧɵɯ ɪɨɥɢɤɨɜ ɢ ɡɜɟɡɞɨɱɟɤ, ɜɵɫɬɭ-
ɩɚɸɳɢɟ ɱɚɫɬɢ ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧ-

ɞɪɨɜ, ɪɟɡɶɛ, ɷɥɟɦɟɧɬɵ ɠɚɬɤɢ ɤɨɦ-

ɛɚɣɧɚ 

Ɍɨ ɠɟ ɍɫɬɚɧɨɜɤɚ 
ПɊɄ-3, ɚɩɩɚ-
ɪɚɬ ПɊɄ-4 

Ɍɨ ɠɟ 

10 

Сɧɹɬɶ ɫ ɤɨɦɛɚɣɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 
ɛɚɬɚɪɟɢ ɢ ɫɞɚɬɶ ɧɚ ɡɚɪɹɞɧɭɸ ɫɬɚɧ-

ɰɢɸ, ɩɪɢɤɪɟɩɢɜ ɛɢɪɤɢ ɫ ɭɤɚɡɚɧɢɟɦ 

ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɨɦɟɪɚ ɤɨɦɛɚɣɧɚ 
- 

Пɪɢɫɩɨɫɨɛ-

ɥɟɧɢɟ ɞɥɹ 
ɩɟɪɟɧɨɫɤɢ 

ɚɤ-
ɤɭɦɭɥɹɬɨɪɨɜ, 
ɤɥɸɱɢ ɝɚɟɱ-
ɧɵɟ, ɨɬɜɟɪɬ-
ɤɚ 

Ɂɚɳɢɬɧɵɣ 

ɫɨɫɬɚɜ Ƚɟ-
ɪɨɧ, ɩɭ-
ɲɟɱɧɚɹ 
ɫɦɚɡɤɚ 

11 

ɇɚ ɤɨɦɛɚɣɧɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɹɬɶ 
ɛɥɨɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥɹ (АСɄ) ɢ ɫɞɚɬɶ ɧɚ ɫɤɥɚɞ 

Ȼɥɨɤɢ АСɄ ɯɪɚɧɢɬɶ ɜ 
ɫɭɯɨɦ ɨɬɚɩɥɢɜɚɟɦɨɦ 

ɩɨɦɟɳɟɧɢɢ ɩɪɢ ɨɬɫɭɬ-
ɫɬɜɢɢ ɜ ɜɨɡɞɭɯɟ ɤɢɫ-
ɥɨɬɧɵɯ, ɳɟɥɨɱɧɵɯ ɢ 

ɞɪɭɝɢɯ ɚɝɪɟɫɫɢɜɧɵɯ 
ɩɪɢɦɟɫɟɣ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɟ 10-35 °С ɢ  ɜɥɚɠ-

ɧɨɫɬɢ ɧɟ ɛɨɥɟɟ 80% 

ɍɫɬɪɨɣɫɬɜɨ 
ɞɥɹ ɪɚɫɩɵɥɟ-

ɧɢɹ 

Ɂɚɳɢɬɧɵɣ 

ɫɨɫɬɚɜ Ƚɟ-
ɪɨɧ (ɞɢɫ-
ɩɟɪɫɢɹ 
ɜɨɫɤɚ (ɰɟ-
ɪɟɡɢɧɚ) ɜ 
ɜɨɞɟ ɫ ɞɨ-
ɛɚɜɥɟɧɢɟɦ  

ПАВ) 

12 

Пɨɫɬɚɜɢɬɶ ɤɨɦɛɚɣɧ ɧɚ ɩɨɞɫɬɚɜɤɢ. 

Сɧɢɡɢɬɶ ɞɚɜɥɟɧɢɟ ɜ ɲɢɧɚɯ ɞɨ 70 % 

ɨɬ ɧɨɦɢɧɚɥɚ. ɇɚɧɟɫɬɢ ɧɚ ɲɢɧɵ ɡɚ-
ɳɢɬɧɵɣ ɫɨɫɬɚɜ 

Пɪɨɫɜɟɬ ɦɟɠɞɭ ɤɨɥɟ-
ɫɚɦɢ ɢ ɩɥɨɳɚɞɤɨɣ ɧɟ 
ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 8-10 

ɫɦ 

Ⱦɨɦɤɪɚɬ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɣ 
П-304, ɩɨɞ-
ɫɬɚɜɤɢ, ɩɨɞ-
ɤɚɱɤɚ ɲɢɧ 
Ʉɂ-8903, ɚɩ-
ɩɚɪɚɬ ПɊɄ-4  

Сɨɫɬɚɜ 
ɢɥɢ ɦɟɥɨ-
ɤɚɡɟɧ ɧɨ-
ɜɵɣ 

13 

Ɂɚɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɜɟɧɬɢɥɹ-
ɰɢɨɧɧɵɟ ɥɸɤɢ, ɡɚɤɪɵɬɶ ɞɜɟɪɢ ɤɚ-
ɛɢɧɵ ɧɚ ɤɥɸɱ, ɨɩɥɨɦɛɢɪɨɜɚɬɶ ɤɚ-
ɛɢɧɭ ɢ ɤɚɩɨɬ ɞɜɢɝɚɬɟɥɹ 

- 

Пɥɨɦɛɢɪɨɜ-
ɳɢɤ 

Пɪɨɜɨ-
ɥɨɤɚ 

14 
Сɨɫɬɚɜɢɬɶ ɚɤɬ ɩɨɫɬɚɧɨɜɤɢ ɤɨɦɛɚɣ-

ɧɚ ɧɚ ɯɪɚɧɟɧɢɟ - - - 
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1 –

ɥɟɧ

8 – 

ɬɪɭ

ɞɭɲ

ɝɢɞɪ

ɪɟɦɨ

ɨɯɥɚ

– ɠɚɬɤɢ; 2 

ɧɬɵ ɢ ɞɟɬɚɥ

ɪɭɠɧɵɟ ɩ

ɤɨɦɛɚɣɧɵ 

ɭɛɚ, ɜɨɡɞɭɯ

ɲɧɵɟ ɮɢɥɶɬ

ɪɨɫɬɚɬɢɱɟɫ

ɨɧɬɧɵɣ ɪɟɝ

ɚɠɞɟɧɢɹ; 1

ɧɵ

– ɝɢɛɤɢɟ ɲ

ɥɢ ɭɩɥɨɬɧɟɧ

ɩɨɜɟɪɯɧɨɫɬ

ɜ ɫɛɨɪɟ; 9 –

ɯɨɡɚɛɨɪɧɢɤ

ɬɪɵ; 11 – Ɍ

ɫɤɢɟ ɬɪɚɧɫɦ

ɝɭɥɹɬɨɪ, ɷɥ

4 – ɩɪɭɠɢɧ

ɵɯ ɦɭɮɬ; 1

ɲɥɚɧɝɢ ɝɢɞɪ

ɧɢɹ; 5 – ɫɤɪ

ɬɢ ɛɟɡ ɨɤɪɚɫ

– ɫɚɩɭɧ, ɤɥ

ɤɢ ɤɚɬɤɚ, ɬɟ

ɇВȾ ɫ ɪɟɝɭ

ɦɢɫɫɢɢ, ɬɨɩ

ɥɟɤɬɪɨɫɬɚɪɬ

ɧɵ ɧɚɬɹɠɧɵ

5 – ɦɨɫɬ ɜɟ

ɪɨɫɢɫɬɟɦɵ

ɪɟɛɤɢ ɬɪɚɧɫ

ɫɤɢ, ɧɟɡɚɳ

ɥɚɩɚɧɧɵɣ ɦ

ɟɯɧɨɥɨɝɢɱɟ

ɭɥɹɬɨɪɨɦ, ɤ

ɩɥɢɜɧɵɣ ɛɚ

ɬɟɪ, ɮɚɪɵ, ɝ

ɵɯ ɢ ɭɪɚɜɧ

ɟɞɭɳɢɯ ɤɨɥ

; 3 – ɤɚɛɢɧ

ɫɩɨɪɬɟɪɨɜ;

ɢɳɟɧɧɵɟ ɞ

ɦɟɯɚɧɢɡɦ, ɨ

ɫɤɢɟ ɥɸɤɢ

ɤɚɪɬɟɪ ɞɜɢ

ɚɤ; 12 – ɚɤɤ

ɝɚɛɚɪɢɬɧɵɟ

ɧɨɜɟɲɢɜɚɸɳ

ɥɟɫ ɫ ɝɢɞɪɨ

ɧɚ; 4 – ɪɟɦɧ

; 6 – ɪɭɱɤɢ 

ɞɟɬɚɥɢ ɦɨɥɨ

ɨɬɜɟɪɫɬɢɹ ɩ

; 10 – ɦɚɫɥ

ɝɚɬɟɥɹ, ɝɢɞ

ɤɭɦɭɥɹɬɨɪɧ

ɟ ɢ ɫɢɝɧɚɥɶ

ɳɢɯ ɭɫɬɪɨɣ

ɨɩɪɢɜɨɞɨɦ;

ɧɢ ɪɟɡɢɧɨɬɟ

ɲɤɢɜɨɜ, ɡɜ

ɨɬɢɥɤɢ; 7 –

ɩɨɞ ɫɬɚɪɬɟɪ

ɥɹɧɵɟ, ɬɨɩɥ

ɞɪɨɛɚɤ, ɝɢɞ

ɧɵɟ ɛɚɬɚɪɟɢ

ɶɧɵɟ ɨɝɧɢ; 

ɣɫɬɜ ɢ ɩɪɟɞ

 16 – ɰɟɩɢ.

ɟɤɫɬɢɥɶɧɵɟ

ɜɟɡɞɨɱɤɚ, ɧ

– ɲɢɧɵ; 

ɪ, ɜɵɩɭɫɤɧ

ɥɢɜɧɵɟ, ɜɨɡ

ɞɪɨɫɢɫɬɟɦɵ

ɢ, ɝɟɧɟɪɚɬɨ

13 – ɫɢɫɬɟ

ɞɨɯɪɚɧɢɬɟɥ

. 

ɟ 

ɧɚ-

ɚɹ 

ɡ-

ɵ ɢ 

ɨɪ, 

ɦɚ 

ɥɶ-

Ɋɢɫɫɭɧɨɤ 2.1 – Ʉɚɪɬɚ ɤ

ɬɟɥɶɧɨɦ

ɤɨɧɫɟɪɜɚɰ

ɦɭ ɯɪɚɧɟɧ

ɰɢɢ ɤɨɦɛɚ

ɧɢɸ: ɚ - ɜ

ɚɣɧɚ ȾɈɇ

ɜɢɞ ɫɥɟɜɚ;

ɇ-1500 ɩɪ

; ɛ - ɜɢɞ ɫ

ɪɢ ɩɨɞɝɨɬɨ

ɫɩɪɚɜɚ 

ɨɜɤɟ ɤ ɞɥɢ-
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Ɍɚɛɥɢɰɚ 2.6 – Сɢɦɜɨɥɵ ɨɩɟɪɚɰɢɣ 
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2.3.2 ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɤɨɧɫɟɪɜɚɰɢɢ ɞɢɡɟɥɟɣ ɤɨɦ-

ɛɚɣɧɨɜ 

 

Пɪɢ ɯɪɚɧɟɧɢɢ ɤɨɦɛɚɣɧɨɜ ɞɨ ɨɞɧɨɝɨ ɝɨɞɚ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬ ɤɨɦ-

ɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɤɨɧɫɟɪɜɚɰɢɢ ɞɢɡɟɥɟɣ, ɡɚɳɢɬɟ ɨɬ ɤɨɪ-

ɪɨɡɢɢ ɢɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ, ɝɟɪɦɟɬɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɢɯ ɩɨɥɨɫɬɟɣ. 

Пɪɢ ɫɪɨɤɟ ɯɪɚɧɟɧɢɹ ɞɨ 2 ɦɟɫɹɰɟɜ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɫɥɢɜɨɦ ɜɨɞɵ ɢɡ ɫɢɫ-

ɬɟɦ ɨɯɥɚɠɞɟɧɢɹ, ɫɧɹɬɢɟɦ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ, ɩɨɞɥɟɠɚɳɢɯ ɫɤɥɚɞɫɤɨɦɭ ɯɪɚɧɟ-

ɧɢɸ, ɧɚɪɭɠɧɨɣ ɤɨɧɫɟɪɜɚɰɢɟɣ ɢ ɝɟɪɦɟɬɢɡɚɰɢɟɣ [15]. 

ȼɧɭɬɪɟɧɧяя ɤɨɧɫɟɪɜɚɰɢя ɞɜɢɝɚɬɟɥя. Вɧɭɬɪɟɧɧɸɸ ɤɨɧɫɟɪɜɚɰɢɸ ɞɜɢɝɚ-

ɬɟɥɹ ɩɪɨɜɨɞɹɬ ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɦɢ ɫɨɫɬɚɜɚɦɢ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɦɢ ɫɦɟ-

ɲɢɜɚɧɢɟɦ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɱɢɫɬɨɝɨ ɦɨɬɨɪɧɨɝɨ ɢɥɢ ɛɵɜɲɟɝɨ ɜ ɭɩɨɬɪɟɛɥɟ-

ɧɢɢ, ɧɨ ɧɟ ɜɵɪɚɛɨɬɚɜɲɟɝɨ ɫɪɨɤɚ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɫ ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɣ 

ɩɪɢɫɚɞɤɨɣ Ɇɨɛɢɢɧ-3 ɢɥɢ ɞɪɭɝɢɦɢ ɩɪɢɫɚɞɤɚɦɢ ɚɧɚɥɨɝɢɱɧɨɝɨ ɞɟɣɫɬɜɢɹ. Пɨɫɥɟ 

ɯɪɚɧɟɧɢɹ, ɩɪɢ ɜɜɨɞɟ ɦɚɲɢɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɫɨ-

ɫɬɚɜɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɪɚɛɨɱɢɟ. 

Ɋɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɬɨɩɥɢɜɨ ɩɪɢɝɨɬɚɜɥɢɜɚɸɬ, ɞɨɛɚɜɥɹɹ ɤ ɩɪɟɞɜɚ-

ɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɨɦɭ ɞɨ 60 °С ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ 2...5% ɩɨ ɦɚɫɫɟ ɩɪɢɫɚɞɤɢ 

Ɇɨɛɢɢɧ-3. Ɋɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɦɚɫɥɨ ɩɨɥɭɱɚɸɬ ɫɦɟɲɢɜɚɧɢɟɦ 5... 10 % 

Ɇɨɛɢɢɧ-3 ɫ ɦɚɫɥɨɦ. Ƚɨɬɨɜɹɬ ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɜ ɭɫɬɚ-

ɧɨɜɤɟ ɈПɍ-50. 

Пɪɢ ɤɨɧɫɟɪɜɚɰɢɢ ɞɢɡɟɥɟɣ ɧɚ ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɞɨ ɨɞɧɨɝɨ ɝɨɞɚ ɞɢɡɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ ɫɥɢɜɚɸɬ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɟɦɤɨɫɬɶ, ɚ ɜ ɬɨɩɥɢɜɧɵɣ 

ɛɚɤ ɡɚɥɢɜɚɸɬ ɩɪɢɝɨɬɨɜɥɟɧɧɨɟ ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɬɨɩɥɢɜɨ ɜ ɤɨɥɢɱɟɫɬɜɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɪɚɛɨɬɭ ɞɢɡɟɥɹ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ. 

В ɤɚɪɬɟɪ ɞɢɡɟɥɹ, ɤɨɪɩɭɫ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ, ɪɟɞɭɤɬɨɪ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚ-

ɬɟɥɹ ɡɚɥɢɜɚɸɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɭɪɨɜɧɢ ɪɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɦɚɫɥɨ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɥɢɜɚɬɶ ɩɪɢɫɚɞɤɭ Ɇɨɛɢɢɧ-3 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɚɪɬɟɪ 

ɞɢɡɟɥɹ ɢ ɬɨɩɥɢɜɧɵɣ ɛɚɤ. 
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Вɤɥɸɱɟɧɢɟɦ ɞɜɢɝɚɬɟɥɹ ɜ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɟ 2...3 ɦɢɧɭɬ ɩɪɨɢɡɜɨɞɹɬ ɤɨɧ-

ɫɟɪɜɚɰɢɸ ɬɨɩɥɢɜɧɨɣ ɢ ɦɚɫɥɹɧɨɣ ɫɢɫɬɟɦ ɞɢɡɟɥɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤɨɧɫɟɪɜɚɰɢɸ 

ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ 

ɩɪɨɤɪɭɬɤɨɣ ɩɭɫɤɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɜ ɬɟɱɟɧɢɟ 1,5...2 ɦɢɧɭɬ ɢɥɢ 4...5-ɤɪɚɬɧɵɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɫɬɚɪɬɟɪɚ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɨɫɧɨɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. Ɋɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɟ ɦɚɫɥɨ ɡɚɩɨɥɧɹɟɬ ɩɪɢ 

ɷɬɨɦ ɜɧɭɬɪɟɧɧɢɟ ɤɚɧɚɥɵ, ɩɪɨɧɢɤɚɟɬ ɜ ɡɚɡɨɪɵ ɫɨɩɪɹɝɚɟɦɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɨɧ-

ɤɢɦ ɫɥɨɟɦ ɩɨɤɪɵɜɚɟɬ ɫɬɟɧɤɢ ɡɟɪɤɚɥɚ ɰɢɥɢɧɞɪɨɜ. Ɋɚɛɨɱɟ-ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɦ 

ɦɚɫɥɨɦ ɤɨɧɫɟɪɜɢɪɭɸɬ ɬɚɤɠɟ ɪɟɝɭɥɹɬɨɪ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ, ɪɟɞɭɤɬɨɪ ɢ ɰɢ-

ɥɢɧɞɪ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. В ɰɢɥɢɧɞɪ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɦɚɫɥɨ ɡɚɥɢɜɚɸɬ 

ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɫɜɟɱɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 30…40 ɝɪɚɦɦɨɜ. Пɨɫɥɟ ɡɚɥɢɜɤɢ ɩɪɨ-

ɤɪɭɱɢɜɚɸɬ ɩɭɫɤɨɜɨɣ ɞɜɢɝɚɬɟɥɶ ɜ ɬɟɱɟɧɢɟ 3...5 ɫɟɤɭɧɞ. 

ɇɚɪɭɠɧɚя ɤɨɧɫɟɪɜɚɰɢя ɞɜɢɝɚɬɟɥя. Вɫɟ ɧɟɨɤɪɚɲɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɩɪɨɬɢɪɚɸɬɫɹ ɱɢɫɬɨɣ ɜɟɬɨɲɶɸ, ɫɦɨɱɟɧɧɨɣ ɛɟɧɡɢɧɨɦ, ɞɨ ɩɨɥɧɨɝɨ 

ɭɞɚɥɟɧɢɹ ɝɪɹɡɢ ɢ ɦɚɫɥɚ. 

Ɇɟɫɬɚ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ ɡɚɱɢɳɚɸɬ ɦɟɬɚɥɥɢ-

ɱɟɫɤɨɣ ɳɟɬɤɨɣ, ɨɛɟɡɠɢɪɢɜɚɸɬ ɢ ɧɚɧɨɫɹɬ ɫɥɨɣ ɤɪɚɫɤɢ. 

Ⱦɥɹ ɧɟɡɚɳɢɳɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɢɧɬɨɜ, ɛɨɥɬɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɡɚɳɢɬɧɵɣ ɜɨɞɧɨ-ɜɨɫɤɨɜɨɣ ɫɨɫɬɚɜ ɂВВС-706, Ƚɟɪɨɧ, 

ɩɭɲɟɱɧɭɸ ɫɦɚɡɤɭ, ɠɢɞɤɢɟ ɢɧɝɢɛɢɪɨɜɚɧɧɵɟ ɫɨɫɬɚɜɵ Ɇɨɛɢɢɧ-4, Ɇɚɹɤɨɪ. 

Ƚɟɪɦɟɬɢɡɚɰɢя ɞɜɢɝɚɬɟɥя. Сɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɞɜɢɝɚɬɟɥɹ ɫɧɢɦɚɸɬ, ɨɛɫɥɭ-

ɠɢɜɚɸɬ, ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɤ ɯɪɚɧɟɧɢɸ ɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ 

ɦɚɲɢɧɵ, ɫɞɚɸɬ ɧɚ ɫɤɥɚɞ ɢɥɢ ɨɫɬɚɜɥɹɸɬ ɧɚ ɦɟɫɬɟ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɝɟɪɦɟɬɢɡɢ-

ɪɭɸɬ ɜɫɟ ɩɨɥɨɫɬɢ, ɳɟɥɢ, ɨɬɜɟɪɫɬɢɹ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ ɢ ɩɵɥɢ. 

Ɂɚɥɢɜɧɵɟ ɝɨɪɥɨɜɢɧɵ ɛɚɤɚ ɢ ɤɚɪɬɟɪɚ, ɡɚɫɥɨɧɤɭ ɤɚɪɛɸɪɚɬɨɪɚ ɩɭɫɤɨɜɨɝɨ 

ɞɜɢɝɚɬɟɥɹ, ɨɬɜɟɪɫɬɢɹ ɫɚɩɭɧɨɜ, ɜɵɯɥɨɩɧɵɟ ɬɪɭɛɵ ɨɫɧɨɜɧɨɝɨ ɢ ɩɭɫɤɨɜɨɝɨ ɞɜɢ-

ɝɚɬɟɥɟɣ, ɡɚɛɨɪɧɭɸ ɝɨɪɥɨɜɢɧɭ ɜɨɡɞɭɯɨɨɱɢɫɬɢɬɟɥɹ, ɦɟɫɬɚ ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɠɟɬ 

ɩɪɨɧɢɤɧɭɬɶ ɚɬɦɨɫɮɟɪɧɚɹ ɜɥɚɝɚ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɩɨɥɨɫɬɢ ɦɚɲɢɧ, ɩɥɨɬɧɨ ɡɚɤɪɵ-

ɜɚɸɬ ɩɨɥɢɦɟɪɧɵɦɢ ɩɪɨɛɤɚɦɢ-ɡɚɝɥɭɲɤɚɦɢ ɢɥɢ ɱɟɯɥɚɦɢ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

ɩɥɟɧɤɢ. 
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ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɛɤɢ, ɤɨ-

ɬɨɪɵɟ ɜɩɢɬɵɜɚɸɬ ɜɥɚɝɭ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨ-

ɫɬɶɸ ɪɚɫɫɵɯɚɬɶɫɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɝɟɪɦɟɬɢɡɚɰɢɢ. 

ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɛɤɢ, ɤɨ-

ɬɨɪɵɟ ɜɩɢɬɵɜɚɸɬ ɜɥɚɝɭ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨ-

ɫɬɶɸ ɪɚɫɫɵɯɚɬɶɫɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɝɟɪɦɟɬɢɡɚɰɢɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɜɵɯɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 

ɫɥɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɫɬɚɜɥɹɸɬ ɨɬɤɪɵɬɵɦɢ. 

Пɪɢ ɯɪɚɧɟɧɢɢ ɞɜɢɝɚɬɟɥɟɣ, ɧɟ ɢɦɟɸɳɢɯ ɤɚɩɨɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɯ ɧɚ ɤɨɦɛɚɣɧɚɯ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɱɟɯɥɵ (ɢɡ ɛɪɟɡɟɧ-

ɬɚ, ɩɨɥɢɦɟɪɧɨɣ ɩɥɟɧɤɢ), ɤɨɬɨɪɵɦɢ ɧɚɤɪɵɜɚɸɬ ɞɜɢɝɚɬɟɥɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɡɚɳɢɬɭ ɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɠɞɹ, ɫɧɟɝɚ, ɩɵɥɢ. 
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Ëèñò 

1 

ÂÊÐ.23.03.03.471.20.ÓÇÌÊ.00.00 ÏÇ 

 Ðàçðàá. Ëåáåäåâ 

 Ïðîâ. Ïèêìóëëèí 

 Í. êîíòð. Ïèêìóëëèí 

 Óòâåðä. Ïèêìóëëèí 

 

Óñòàíîâêà äëÿ çàùèòû 

ìàøèí îò êîððîçèè 

Ïîÿñíèòåëüíàÿ çàïèñêà 

Ëèò. Ëèñòîâ 

22 

Êàçàíñêèé ÃÀÓ êàô. «ÎÈÄ» 
Á262-10Ó ãðóïïà 

3 ɄɈɇɋТɊɍɄТɈɊɋɄАЯ ɑАɋТɖ 

 

3.1 ɇɚɡɧɚɱɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɢɤɢ ɯɪɚɧɟɧɢɸ. Ɉɧɚ 

ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

- ɧɚɧɟɫɟɧɢɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ ɩɨɤɪɵɬɢɹ; 

- ɧɚɧɟɫɟɧɢɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɠɢɞɤɨɝɨ ɩɨɤɪɵɬɢɹ; 

- ɧɚɧɟɫɟɧɢɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ; 

- ɨɛɟɡɠɢɪɢɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ; 

- ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɞɭɜɤɨɣ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɪɨɫɬɚ ɜ ɩɪɢɦɟɧɟɧɢɢ ɢ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɦɨɠɟɬ ɛɵɬɶ ɫɨɛɪɚɧɚ ɫɢɥɚɦɢ ɧɟ-

ɛɨɥɶɲɨɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɞɟɬɚɥɟɣ ɦɨɝɭɬ 

ɛɵɬɶ ɡɚɦɟɧɟɧɵ ɚɧɚɥɨɝɚɦɢ, ɤɨɬɨɪɵɯ ɦɧɨɠɟɫɬɜɨ ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɬɨ ɟɫɬɶ ɭɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɫɨɛɪɚɧɚ ɢɡ ɡɚɩɚɫɧɵɯ 

ɞɟɬɚɥɟɣ, ɤɨɬɨɪɵɟ ɭɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ, ɢɫɤɥɸɱɚɹ ɧɟɤɨɬɨɪɵɟ ɚɝɪɟɝɚɬɵ ɢ ɫɜɚɪ-

ɧɵɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɍЗɆК 

1.Пɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤВɬ    - 2,2 

2.Ɍɢɩ ɭɫɬɚɧɨɜɤɢ       - ɩɟɪɟɞɜɢɠɧɨɣ 

3.Ёɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɫɦɚɡɤɢ, ɥ  - 80 

4.Ёɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɠɢɞɤɨɣ ɫɦɚɡɤɢ, ɥ   - 80 

5.Ёɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɤɪɚɫɤɢ, ɥ     - 80 

6.Ёɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɥ    - 80  

7.Пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, ɥ/ɦɢɧ  - 120 

8.Ⱦɚɜɥɟɧɢɟ ɜ ɫɟɬɢ, ɚɬɦ.      - 16 
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3.2 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɫɬɨ-

ɢɬ ɢɡ ɫɜɚɪɧɨɣ ɪɚɦɵ 1, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɱɟɬɵɪɟ ɤɨɥɟɫɚ – ɩɟɪɟɞɧɢɟ 2 ɢ ɡɚɞɧɢɟ 

3. ɇɚ ɪɚɦɟ ɩɪɢɤɪɭɱɟɧɵ ɛɨɱɤɢ 4 ɫ ɪɚɫɯɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɤ ɤɨɬɨɪɵɦ ɩɨɞ-

ɜɟɞɟɧɵ ɬɪɭɛɨɩɪɨɜɨɞɵ 5. В ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɛɨɱɟɤ ɩɨɞɜɨɞɢɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ, 

ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɟɪёɬɫɹ ɪɚɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ. Вɨɡɞɭɯ ɧɚɝɧɟɬɚɟɬɫɹ ɤɨɦɩɪɟɫ-

ɫɨɪɨɦ ɫ ɛɚɱɤɨɦ ɞɥɹ ɜɨɡɞɭɯɚ 9 – ɪɟɫɢɜɟɪɨɦ. Вɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɜ ɛɥɨɤ ɭɩɪɚɜɥɟ-

ɧɢɹ 13, ɝɞɟ ɩɨ ɫɪɟɞɫɬɜɚɦ ɩɧɟɜɦɨɪɟɞɭɤɬɨɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɞɚɜɥɟɧɢɟ. Ʉɨɧɫɟɪɜɚ-

ɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɫɬɭɩɚɟɬ ɫɧɚɱɚɥɚ ɜ ɤɚɬɭɲɤɭ 14 ɫ ɡɚɩɚɫɨɦ ɲɥɚɧɝɚ ɩɹɬɶ 

ɦɟɬɪɨɜ, ɢ ɞɚɥɟɟ ɧɚ ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ 10. Пɢɫɬɨɥɟɬ ɢɦɟɟɬ 2 ɤɧɨɩɤɢ ɢ ɪɭɱ-

ɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ. Ʉɧɨɩɤɢ ɩɨɞɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɧɫɟɪ-

ɜɚɰɢɨɧɧɭɸ ɫɦɟɫɶ. Пɪɟɞɭɫɦɨɬɪɟɧɵ 2 ɩɢɫɬɨɥɟɬɚ: ɨɞɢɧ – ɞɥɹ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɢ 

ɠɢɞɤɨɣ ɫɦɚɡɤɢ, ɞɪɭɝɨɣ – ɞɥɹ ɤɪɚɫɤɢ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ. 

Ȼɨɱɤɚ ɫ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɫɦɚɡɤɨɣ ɢɦɟɟɬ ɦɟɯɚɧɢɡɦ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɚɬɟ-

ɪɢɚɥɚ ɫ ɩɪɢɜɨɞɨɦ 15, ɢ ɦɟɯɚɧɢɡɦ ɩɨɞɨɝɪɟɜɚ – ɌЭɇ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɧɭɬɪɢ 

ɛɨɱɤɢ. 

Ɍɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬɵ: 

1. Ɂɚɩɨɥɧɢɬɶ ёɦɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 

2. Пɥɨɬɧɨ ɢ ɧɚɞёɠɧɨ ɡɚɤɪɵɬɶ ɢ ɡɚɤɪɟɩɢɬɶ ɤɪɵɲɤɢ 

3. Вɤɥɸɱɢɬɶ ɤɨɦɩɪɟɫɫɨɪ 

4. Ⱦɚɬɶ ɩɨɪɚɛɨɬɚɬɶ 5 ɦɢɧɭɬ 

5. Вɤɥɸɱɢɬɶ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɧɚ ɧɭɠɧɨɦ ɞɥɹ ɪɚɛɨɬɵ ɩɢɫɬɨɥɟɬɟ 

6. ɇɚɧɟɫɬɢ ɩɨɤɪɵɬɢɟ 

7. Ʉɪɚɬɤɨɜɪɟɦɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɞɭɜɤɢ, ɢɥɢ ɩɨ-

ɞɚɬɶ ɪɚɫɬɜɨɪɢɬɟɥɶ ɞɥɹ ɩɪɨɱɢɫɬɤɢ ɚɩɩɚɪɚɬɭɪɵ. 

8. Вɵɤɥɸɱɢɬɶ ɤɨɦɩɪɟɫɫɨɪ 

9. Сɩɭɫɬɢɬɶ ɞɚɜɥɟɧɢɟ 
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1 – ɫɜɚɪɧɚɹ ɪɚɦɚ; 2 – ɡɚɞɧɢɟ ɤɨɥёɫɚ; 3 – ɩɟɪɟɞɧɢɟ ɤɨɥёɫɚ; 4 – ɛɨɱɤɢ ɞɥɹ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟ-

ɪɢɚɥɨɜ (ɤɪɚɫɤɚ, ɪɚɫɬɜɨɪɢɬɟɥɶ, ɤɨɧɫɢɫɬɟɧɬɧɚɹ ɫɦɚɡɤɚ, ɠɢɞɤɚɹ ɤɨɧɫɟɪɜɚɰɢɨɧɧɚɹ ɫɦɚɡɤɚ); 

5 - ɬɪɭɛɨɩɪɨɜɨɞɵ; 6 – ɡɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɤɪɵɲɤɢ ɛɨɱɤɢ; 7 - ɤɪɵɲɤɚ; 8 - ɪɭɱɤɚ; 9 – ɛɚɱɨɤ 

ɫ ɜɨɡɞɭɯɨɦ; 10 – ɩɢɫɬɨɥɟɬ-ɪɚɫɩɵɥɢɬɟɥɶ; 11 - ɲɥɚɧɝ; 12 – ɩɨɞɜɨɞɹɳɚɹ ɬɪɭɛɤɚ;  

13 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 14 – ɤɚɬɭɲɤɚ ɫɨ ɲɥɚɧɝɨɦ 

Ɋɢɫɭɧɨɤ 3.1 – ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ 

 

3.3 Ʉɨɧɫɬɪɭɤɬɢɜɧыɟ ɪɚɫɱёɬы 

 

3.3.1 Ɋɚɫɱёɬ ɮɨɪɫɭɧɤɢ (ɞɥɹ ɠɢɞɤɨɝɨ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɩɨɤɪыɬɢɹ) 

 

Пɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [9]: 

                                                 ρ
μω )(

2 2pp
Q

−
=

,     (3.1) 
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ɝɞɟ ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ ɞɥɹ  ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɨɬɜɟɪɫɬɢɹ ȝ = 

ȝɬ.ɫɬ = 0,62  –  ɩɪɢ  ɟɝɨ  ɪɚɛɨɬɟ  ɩɨ ɬɢɩɭ ɨɬɜɟɪɫɬɢɹ ɜ ɬɨɧɤɨɣ ɫɬɟɧɤɟ; 
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ω – ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ, ɦɦ2
; 

ɪ ɢ ɪ2 – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɢ ɡɚ ɮɨɪɫɭɧɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦПɚ. 

ρ – ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɤɝ/ɞɦ3
 

Пɥɨɳɚɞɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4

2dπω =
,     (3.2) 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɫɨɩɥɚ ɮɨɪɫɭɧɤɢ, ɦɦ. 

Пɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.4) ɢ (3.3) ɩɨɥɭɱɢɦ: 

23,14 1,2 1,13
4

ω ⋅= = ɦɦ2
, 

15 1
0,62 1,13 2 3,25

1,3
Q

−
= ⋅ = ɥ/ɦɢɧ. 

 

3.3.2 Ɋɚɫɱёɬ ɮɨɪɫɭɧɤɢ (ɞɥɹ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɩɨ-

ɤɪыɬɢɹ) 

 

Пɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [9]: 

                                                 ρ
μω )(

2 2pp
Q

−
=

,     (3.3) 

ɝɞɟ ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ ɞɥɹ  ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɨɬɜɟɪɫɬɢɹ ȝ = 

ȝɬ.ɫɬ = 0,62  –  ɩɪɢ  ɟɝɨ  ɪɚɛɨɬɟ  ɩɨ ɬɢɩɭ ɨɬɜɟɪɫɬɢɹ ɜ ɬɨɧɤɨɣ ɫɬɟɧɤɟ; 

ω – ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ, ɦɦ2
; 

ɪ ɢ ɪ2 – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɢ ɡɚ ɮɨɪɫɭɧɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦПɚ. 

ρ – ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɤɝ/ɞɦ3
 

Пɥɨɳɚɞɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4

2dπω =
,     (3.4) 
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ɝɞɟ d – ɞɢɚɦɟɬɪ ɫɨɩɥɚ ɮɨɪɫɭɧɤɢ, ɦɦ. 
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Пɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.4) ɢ (3.3) ɩɨɥɭɱɢɦ: 
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23,14 1,2 1,13
4

ω ⋅= = ɦɦ2
, 

15 1
0,62 1,13 2 3,02

1,5
Q

−
= ⋅ = ɥ/ɦɢɧ. 

 

3.3.3 Ɋɚɫɱёɬ ɮɨɪɫɭɧɤɢ (ɞɥɹ ɠɢɞɤɨɝɨ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɩɨɤɪыɬɢɹ) 

 

Пɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [9]: 

 

                                                 ρ
μω )(

2 2pp
Q

−
=

,     (3.5) 

ɝɞɟ ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ ɞɥɹ  ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɨɬɜɟɪɫɬɢɹ ȝ = 

ȝɬ.ɫɬ = 0,62  –  ɩɪɢ  ɟɝɨ  ɪɚɛɨɬɟ  ɩɨ ɬɢɩɭ ɨɬɜɟɪɫɬɢɹ ɜ ɬɨɧɤɨɣ ɫɬɟɧɤɟ; 

ω – ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ, ɦɦ2
; 

ɪ ɢ ɪ2 – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɢ ɡɚ ɮɨɪɫɭɧɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦПɚ. 

ρ – ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɤɝ/ɞɦ3
 

Пɥɨɳɚɞɶ ɮɨɪɫɭɧɤɢ ɨɩɪɟɞɟɥɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4

2dπω =
,     (3.6) 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɫɨɩɥɚ ɮɨɪɫɭɧɤɢ, ɦɦ. 

Пɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.4) ɢ (3.3) ɩɨɥɭɱɢɦ: 

23,14 1,2 1,13
4

ω ⋅= = ɦɦ2
, 

 

15 1
0,62 1,13 2 3,8

1
Q

−
= ⋅ = ɥ/ɦɢɧ. 
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3.3.4 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ ɤɨɥɟɫɚ 
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Вɵɛɪɚɧɵ ɭɩɨɪɧɵɟ ɪɨɥɢɤɨɩɨɞɲɢɩɧɢɤɢ ɫɟɪɢɢ № 12204 . Ⱦɢɧɚɦɢɱɟɫɤɭɸ 

ɩɪɢɜɟɞёɧɧɭɸ ɧɚɝɪɭɡɤɭ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ [6]: 

 

P = V · R · Kδ · Kt    (3.7) 

 

ɝɞɟ R – ɪɚɞɢɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɲɢɩɧɢɤ 

ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ C= 14700 H 

ɫɬɚɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ C0= 7500 H 

e = 0,19 

ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ Kδ = 1,1; 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Kt = 1. 

P1 = V · R1 · Kδ · Kt = 1·3680·1,1·1 = 3880 ɇ. 

Ɋɟɫɭɪɫ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [6]: 

36 6

10 23

10 152000 10
1 2175 1200

60 36373 60 559

m

h

C
L a

P n

⎛ ⎞ ⎛ ⎞= ⋅ = ⋅ ⋅ = >⎜ ⎟ ⎜ ⎟⋅ ⋅⎝ ⎠ ⎝ ⎠
ɱ 

Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɭɸ ɞɢɧɚɦɢɱɟɫɤɭɸ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ  

ɩɨ ɮɨɪɦɭɥɟ [10]: 

103
ɪ 6

60

10

hL n
C P

⋅ ⋅
= ⋅      (3.8) 

 

3
ɪ 6

1200 43.2 60
3880 12380

10
C

⋅ ⋅
= ⋅ =   H 

Ɍɪɟɛɭɟɦɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ Cɬɪ < С , ɩɨ-

ɷɬɨɦɭ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɩɨɞɲɢɩɧɢɤ №12204. 
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3.3.5 ȼыɛɨɪ ɞɨɩɭɫɤɚɟɦыɯ ɧɚɩɪɹɠɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚ-

ɥɚ 

 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ [10]: 

[ı] = η1η2ı*,     (3.9) 

ɝɞɟ ı* - ɧɨɪɦɚɬɢɜɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

η1 = 1 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɡɚɝɨɬɨɜɤɢ ɪɚɫ-

ɫɱɢɬɵɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

η2 = 1 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɡɪɵɜɨ-, ɩɨɠɚɪɨ-

ɨɩɚɫɧɨɫɬɶ ɫɪɟɞɵ. 

[ı] = ı*     (3.10) 

 

Эɥɟɦɟɧɬɵ ɚɩɩɚɪɚɬɚ 
Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹ-

ɠɟɧɢɹ, ɆПɚ 
[ı] [ı]20 

1. Ʉɨɪɩɭɫ ɜɟɪɯɧɢɣ:  

2. Вɧɭɬɪɟɧɧɢɟ ɭɫɬ-
ɪɨɣɫɬɜɚ 
3. Ʉɨɪɩɭɫ ɧɢɠɧɢɣ 

184 

 

184 

184 

184 

 

184 

184 

 

 

3.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɝɨ, ɪɚɫɱёɬɧɨɝɨ, ɩɪɨɛɧɨɝɨ ɢ ɭɫɥɨɜɧɨɝɨ 

ɞɚɜɥɟɧɢɣ 

 

Ɋɚɛɨɱɟɟ, ɪɚɫɱёɬɧɨɟ, ɩɪɨɛɧɨɟ ɢ ɭɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɚɪɚɦɟɬ-

ɪɚɦ, ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ. 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɢɡɛɵɬɨɱɧɨɟ pɂ ɞɚɜɥɟɧɢɟ, 

ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɪɨɬɟɤɚɧɢɢ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɛɟɡ ɭɱёɬɚ ɝɢɞ-

ɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɪɟɞɵ ɢ ɛɟɡ ɭɱёɬɚ ɞɨɩɭɫɬɢɦɨɝɨ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ 
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ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 

ɢɥɢ ɞɪɭɝɢɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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3

pɂ = 0.3 ɆПɚ 

Ɋɚɫɱёɬɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ pɊВ – ɞɚɜɥɟɧɢɟ ɧɚ ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬ-

ɫɹ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱёɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɧɢɦɚɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɜɧɵɦ 

ɪɚɛɨɱɟɦɭ ɢɥɢ ɜɵɲɟ ɧɟɝɨ. 

pɊВ = pɂ + pȽ = 0.3 + 0.0163 = 0.32 ɆПɚ;              (3.11) 

pȽ = ρСgHC = 1190 Пɚ = 0.0163 ɆПɚ,  (3.12) 9,81 1,4 16343,93⋅ ⋅ =

ɝɞɟ pɂ, pȽ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɛɨɱɟɟ ɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, Пɚ;  

ρС – ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɤɝ/ɦ3
;  

g = 9.81 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2
;  

HC – ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ, ɦ. 

 

3.3.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɜɚɪɧыɯ ɲɜɨɜ ɢ ɩɪɢɛɚɜɤɢ ɞɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ 

 

Ɉɛɨɥɨɱɤɢ ɚɩɩɚɪɚɬɨɜ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ ɫɜɚɪɤɨɣ. 

Пɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ  ɜ ɡɨɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ ɫɧɢɠɚɟɬɫɹ ɢɡ-ɡɚ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɢ ɪɹɞɚ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. В ɩɪɨɱɧɨɫɬɧɵɟ 

ɪɚɫɱёɬɵ ɜɜɨɞɢɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ φ = 0.9 

Эɥɟɦɟɧɬɵ ɚɩɩɚɪɚɬɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɪɚɛɨɱɟɣ ɫɪɟɞɨɣ, ɢɡ-ɡɚ 

ɤɨɪɪɨɡɢɢ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɭɦɟɧɶɲɚɸɬɫɹ ɩɨ ɬɨɥɳɢɧɟ. Пɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦ-

ɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ ɤ ɪɚɫɱёɬɧɵɦ ɬɨɥɳɢɧɚɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [9]: 

30.1 10 10 10aɫ ɉ T − −= ⋅ = ⋅ ⋅ = ɦ = 1 ɦɦ,      (3.13) 

ɝɞɟ ɫ – ɩɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ, ɦ; 

П – ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ, ɦ/ɝɨɞ; 

Ta – ɫɪɨɤ ɫɥɭɠɛɵ ɚɩɩɚɪɚɬɚ, ɥɟɬ. 
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3.3.8 ɉɪɟɞɜɚɪɢɬɟɥɶɧыɣ ɪɚɫɱёɬ ɬɨɥщɢɧы ɫɬɟɧɨɤ ɨɛɨɥɨɱɟɤ ɢɡ ɭɫɥɨ-

ɜɢɹ ɩɪɨɱɧɨɫɬɢ 
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ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ ɨɛɨɥɨɱɟɤ, ɧɚɝɪɭɠɟɧɧɵɯ ɜɧɭɬɪɟɧɧɢɦ ɢɡ-

ɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ ɭɫɥɨɜɢɹ 

ɩɪɨɱɧɨɫɬɢ. 

Ɋɚɫɱёɬɭ ɩɨɞɥɟɠɚɬ ɷɥɟɦɟɧɬɵ ɤɨɪɩɭɫɚ: ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɨɛɟɱɚɣɤɚ, ɷɥɥɢɩ-

ɬɢɱɟɫɤɚɹ ɤɪɵɲɤɚ, ɷɥɥɢɩɬɢɱɟɫɤɨɟ ɞɧɢɳɟ ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ.  

ɚ) Пɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱёɬ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɢ [2]: 

6
3

1 6 6

0.32 10 2.6
2.794 10

2 [ ] 2 0.9 184 10 0.32 10

Ɋȼ
ɰɪ

Ɋȼ

P D
s

pϕ σ
−⋅ ⋅ ⋅

= = =
⋅ ⋅ − ⋅ ⋅ ⋅ − ⋅

⋅ ɦ = 2.8 ɦɦ, (3.14) 

ɝɞɟ sЦɊ1 – ɪɚɫɱёɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɢɡ ɭɫɥɨɜɢɹ 

ɩɪɨɱɧɨɫɬɢ, ɦ; 

PPB – ɪɚɫɱёɬɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ, Пɚ; 

D – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɛɟɱɚɣɤɢ, ɦ; 

[ı] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Пɚ;   

φ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ. 

ɛ) Пɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱёɬ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɵɲɤɢ (ɞɧɢɳɚ), ɞɥɹ ɫɬɚɧ-

ɞɚɪɬɧɵɯ ɤɪɵɲɟɤ [2]: 

6
3

1 6 6

0.32 10 2.6
2.773 10

2 [ ] 0.5 2 0.9 184 10 0.5 0.32 10

Ɋȼ
ЭɊ

Ɋȼ

p D
s

pϕ σ
−⋅ ⋅ ⋅

= = =
⋅ ⋅ − ⋅ ⋅ ⋅ ⋅ − ⋅ ⋅

⋅ ɦ = 2.8 ɦɦ, (3.15) 

ɝɞɟ sЭɊ1 – ɪɚɫɱёɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɵɲɤɢ (ɞɧɢɳɚ) ɢɡ ɭɫ-

ɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ, ɦ; 

PPB – ɪɚɫɱёɬɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ, Пɚ; 

D – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɛɟɱɚɣɤɢ, ɦ; 

[ı] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Пɚ;   

φ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ. 
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2

Пɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɬɨɥɳɢɧ ɫɬɟɧɨɤ ɩɨɞɥɟɠɚɬ ɫɪɚɜɧɟɧɢɸ ɫ 

ɬɨɥɳɢɧɚɦɢ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɞɚɥɶɧɟɣɲɟɦɭ ɭɬɨɱ-

ɧɟɧɢɸ ɫ ɭɱёɬɨɦ ɤɨɪɪɨɡɢɢ, ɢ ɨɤɪɭɝɥɟɧɢɸ ɞɨ ɫɬɚɧɞɚɪɬɧɨɣ ɬɨɥɳɢɧɵ ɥɢɫɬɨɜ. 

 

3.3.9 ɉɪɟɞɜɚɪɢɬɟɥɶɧыɣ ɪɚɫɱёɬ ɬɨɥщɢɧы ɫɬɟɧɨɤ ɨɛɨɥɨɱɟɤ ɢɡ ɭɫɥɨ-

ɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 

 

ɚ) Ɋɚɫɱёɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ: 

Ⱦɥɹ ɪɚɫɱёɬɨɜ ɧɚɣɞёɦ ɪɚɫɱёɬɧɭɸ ɞɥɢɧɭ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ [2]. 

 

1 12 2Цl H a a= + +
;      (3.16) 

Ɍ.ɤ. H1 = 2.7 ɦ;  a1 = 0.14 ɦ;  a2 = HЭɅ/3,      (3.17) 

ɝɞɟ ɦ =>  a2 = 0.65/3 = 0.217 ɦ;  0.25 0.25 2.6 0.65ЭɅH D= ⋅ = ⋅ =

2.7 2 0.04 2 0.217 3.14Цl = + ⋅ + ⋅ = ɦ  ɢ ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ Пɚ ɩɨ-

ɥɭɱɢɦ: 

111.95 10E = ⋅

0.4 0.4
6

Ц 3

2 11

0.05 10 2.4 3.14
2.6 6.789 10

2.08 2.08 1.95 10 2.6

PH y

ЦɊ

P n l
s D

E D

−⋅ ⋅⎡ ⎤ ⎡ ⎤⋅ ⋅ ⋅
= ⋅ = ⋅ = ⋅⎢ ⎥ ⎢ ⎥⋅ ⋅ ⋅ ⋅ ⋅⎣ ⎦⎣ ⎦

ɦ = 6,8 ɦɦ, (3.18) 

ɝɞɟ sЦɊ2 - ɪɚɫɱёɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ ɢɡ ɭɫɥɨɜɢɹ 

ɭɫɬɨɣɱɢɜɨɫɬɢ, ɦ;  

PPH – ɪɚɫɱёɬɧɨɟ ɧɚɪɭɠɧɨɟ ɞɚɜɥɟɧɢɟ, Пɚ; 

ny= 2.4 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ; 

lЦ – ɪɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ, ɦ; 

E – ɦɨɞɭɥɶ ɩɪɨɞɨɥɶɧɨɣ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɨɛɨɥɨɱɤɢ, Пɚ; 

D – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɛɟɱɚɣɤɢ, ɦ. 

ɛ) Ɋɚɫɱёɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɵɲɤɢ ɢɥɢ ɞɧɢɳɚ ɢɡ ɭɫɥɨ-

ɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
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С  ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ Пɚ, ɩɨɥɭɱɢɦ: 111.95 10E = ⋅
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2 11

0.05 10 2.4
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E

⋅ ⋅
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⋅ ⋅ ⋅
ɦ = 3,6 ɦɦ,     (3.19) 
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ɝɞɟ sЭɊ2 – ɪɚɫɱёɬɧɚɹ ɬɨɥɳɢɧɚ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɢ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢ-

ɜɨɫɬɢ, ɦ; 

pɊɇ – ɪɚɫɱёɬɧɨɟ ɧɚɪɭɠɧɨɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɞɧɢɳɟ ɢɥɢ ɤɪɵɲ-

ɤɭ, Пɚ; 

ny = 2.4 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ; 

E – ɦɨɞɭɥɶ ɩɪɨɞɨɥɶɧɨɣ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɨɛɨɥɨɱɤɢ ɩɪɢ ɪɚɫɱёɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ, Пɚ; 

K ≈ 0.9 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɪɚɞɢɭɫɚ ɷɥɥɢɩɫɚ; 

D – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɛɟɱɚɣɤɢ, ɦ. 

 

3.3.10  Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɤɚɟɦыɯ ɞɚɜɥɟɧɢɣ 

 

Вɚɠɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɩɩɚɪɚɬɚ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫ-

ɤɚɟɦɵɟ (ɩɪɟɞɟɥɶɧɵɟ) ɜɧɭɬɪɟɧɧɟɟ ɢ ɧɚɪɭɠɧɨɟ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ 

ɜɨɡɦɨɠɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɵ. 

Ɋɚɫɱёɬ ɞɨɩɭɫɤɚɟɦɵɯ (ɩɪɟɞɟɥɶɧɵɯ) ɜɧɭɬɪɟɧɧɢɯ ɞɚɜɥɟɧɢɣ 

ɚ) Ⱦɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ [2] 

.

2 [ ] ( )Ц
ȾɈɉ ȼ

Ц

s c u
P

D s c u

ϕ σ⋅ ⋅ ⋅ − −
=

+ − −
;    (3.20) 

ɬ.ɤ. ,  ɢ  ɬɨ: 310 ɦc −= 30.8ɦɦ 0.8 10 ɦu −= = ⋅ 310ɦɦ 10 10 ɦЦs
−= = ⋅

6 3 3 3

. 3 3 3

6

2 [ ] ( ) 2 0.9 184 10 (10 10 10 0.8 10 )

ɫ u 2.6 10 10 10 0.8 10

1.041 10 1.041 0.32 ;

Ц
ȾɈɉ ȼ

Ц

PB

s c u
P

D s

ɉɚ Ɇɉɚ P Ɇɉɚ

ϕ σ − − −

− − −

⋅ ⋅ ⋅ − − ⋅ ⋅ ⋅ ⋅ ⋅ − − ⋅
= =

+ − − + ⋅ − − ⋅

⋅ = > >

=

 

Пɪɨɱɧɨɫɬɶ ɭɝɥɨɜɵɯ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɪёɛɪɚ ɥɚɩ – ɨɩɨɪ ɫ 

ɤɨɪɩɭɫɨɦ ɚɩɩɚɪɚɬɚ, ɩɪɨɜɟɪɹɸɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
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1
Ш[ ] ,

0.7
C

Ш

G

k l
τ τ= ≤

⋅ ⋅     (3.21) 
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ɝɞɟ Ĳc – ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɜ ɲɜɚɯ, Пɚ; 

k = 0,85s1 – ɤɚɬɟɬ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɦ; 

lШ – ɨɛɳɚɹ ɞɥɢɧɚ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫ ɭɱёɬɨɦ ɧɟɩɪɨɜɚɪɚ,  
2 ( 4 ),ɦ;Ш pl z h k= ⋅ − ⋅

[ ] 0.6 [ ]Ш Pτ ϕ σ= ⋅ ⋅  – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɲɜɨɜ, Пɚ; 

φ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɲɜɨɜ ɬɚɜɪɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɩɪɢ ɫɜɚɪɤɟ ɜɪɭɱɧɭɸ. 

3 32 ( 4 ) 2 2 (560 10 4 0.85 10 10 ) 1.44ɦ;Ш pl z h k − −= ⋅ − ⋅ = ⋅ ⋅ ⋅ − ⋅ ⋅ ⋅ =  

6 6[ ] 0.6 [ ] 0.6 0.8 142 10 61.3 10 ;Ш P ɉɚτ ϕ σ= ⋅ ⋅ = ⋅ ⋅ ⋅ = ⋅  

3
6 61

Ш3

72.3 10
8.41 10 61.3 10 [ ] ;

0.7 0.7 0.85 10 10 1.44
C

Ш

G ɉɚ ɉɚ
k l

τ τ−

⋅
= = = ⋅ < ⋅ =

⋅ ⋅ ⋅ ⋅ ⋅ ⋅  

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

3.4  Тɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ 

 

Ʉ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɬɨɥɶɤɨ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ 

ɢɧɫɬɪɭɤɬɚɠ, ɭɫɜɨɢɜɲɢɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɥɭɱɢɜɲɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ 

ɧɚɜɵɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ. 

Пɪɢɫɬɭɩɚɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ, ɦɨɝɭɬ ɬɨɥɶɤɨ ɥɢɰɚ, 

ɯɨɪɨɲɨ ɡɧɚɤɨɦɵɟ ɫ ɢɯ ɭɫɬɪɨɣɫɬɜɨɦ, ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟɦ [16]. 

Пɪɢɫɬɭɩɚɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ, ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ: 

- ɡɚɫɬɟɝɧɭɬɶ ɨɞɟɠɞɭ ɧɚ ɜɫɟ ɩɭɝɨɜɢɰɵ, ɪɭɛɚɲɤɭ ɡɚɩɪɚɜɢɬɶ ɜ ɛɪɸɤɢ, 

ɡɚɜɹɡɚɬɶ ɪɭɤɚɜɚ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɫɬɟɧɞɚ;  

- ɨɩɪɨɛɨɜɚɬɶ ɫɬɟɧɞ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 
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- ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɣ ɢ ɞɪɭɝɢɯ ɡɚɳɢɬɧɵɯ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

Вɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɬɟɧɞɚ ɫɦɚɡɤɚ ɢ ɱɢɫɬɤɚ ɟɝɨ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 

ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɫɢɞɟɬɶ, ɨɩɢɪɚɬɶɫɹ ɧɚ ɷɥɟɦɟɧɬɵ ɫɬɟɧɞɚ, ɬɪɨɝɚɬɶ 

ɪɭɤɚɦɢ ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɜ ɨɛɥɚɫɬɶ ɦɟɠɞɭ 

ɧɚɠɢɦɧɵɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ  ɢ ɩɨɜɨɪɨɬɧɨɣ ɩɥɢɬɨɣ. 

Пɪɢ ɜɪɟɦɟɧɧɨɣ ɨɬɥɭɱɤɟ ɨɬ ɫɬɟɧɞɚ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ, ɚ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɤɥɸɱɟɧ.  

Пɪɢ ɜɫɹɤɢɯ ɡɚɦɟɱɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɪɚɛɨɬɟ ɫɬɟɧɞɚ ɨɧ ɞɨɥɠɟɧ 

ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɟɝɨ ɪɚɛɨɬɧɢɤɨɦ. Ɉ ɡɚɦɟɱɟɧɧɵɯ 

ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɩɨɫɬɚɜɢɬɶ ɜ ɢɡɜɟɫɬɧɨɫɬɶ ɚɞɦɢɧɢɫɬɪɚɰɢɸ. 

Ȼɟɡ ɪɚɡɪɟɲɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɢ ɢɫɩɪɚɜɥɟɧɢɹ 

ɪɚɛɨɬɧɢɤɭ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ [12], [13], [1]. 

 

 

3.5 Тɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

3.5.1 Ɋɚɫɱёɬ ɦɚɫɫы ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [4]:  

 

;)( КGGG ȽK ⋅+=      (3.22) 

 

ɝɞɟ GK  – ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

GȽ  – ɦɚɫɫɚ  ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

К – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
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81,6731,15*13,84)(57,18 =+=G  ɤɝ. 
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Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ. 

 

№ 

ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɟɣ. Ɉɛɴёɦ 

ɞɟɬɚɥɟɣ, 

ɫɦ3
. 

Ɇɚɫɫɚ 
ɨɞɧɨɣ 

ɞɟɬɚɥɢ, 

ɤɝ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɞɟɬɚɥɟɣ. 

Ɉɛɳɚɹ 
ɦɚɫɫɚ 
ɞɟɬɚɥɟɣ, 

ɤɝ 

1 Ɋɚɦɚ 22,96 18 1 18 

2 Ȼɨɱɤɚ 3,83 3 4 12 

3 Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 6,38 5 1 5 

4 Ʉɚɬɭɲɤɚ 10,20 8 2 16 

5 Пɢɫɬɨɥɟɬ 1,02 0,8 2 1,6 

6 Ⱦɜɢɝɚɬɟɥɶ ɫ ɬɷɧɨɦ 1,53 1,2 1 1,2 

7 Ɍɪɭɛɨɩɪɨɜɨɞ 0,06 0,05 11 0,55 

8 Ʉɨɥɟɫɨ 0,13 0,1 2 0,2 

9 Ʉɪɨɧɲɬɟɣɧ 0,13 0,1 4 0,4 

10 Ʉɨɥɟɫɨ 0,13 0,1 2 0,2 

11 Вɬɭɥɤɢ 0,04 0,03 4 0,12 

12 Шɚɣɛɵ 0,01 0,006 50 0,3 

13 Ʉɨɪɩɭɫ 0,26 0,2 1 0,2 

14 Ɍɨɥɤɚɬɟɥɶ 0,03 0,02 1 0,02 

15 Ɍɪɨɣɧɢɤ 0,09 0,07 1 0,07 

16 Ɋɭɱɤɚ 1,66 1,3 1 1,3 

17 Пɪɭɠɢɧɚ 0,03 0,02 1 0,02 

 ɂɬɨɝɨ   89 57,18 

 

Ɇɚɫɫɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɰɟɧɵ ɧɚ ɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2 – Ɇɚɫɫɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɰɟɧɵ  
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Ɇɚɫɫɚ, ɤɝ. Цɟɧɵ, ɪɭɛ. 
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Ɉɞɧɨɝɨ Вɫɟɝɨ 
Ɉɞɧɨ-
ɝɨ. 

Вɫɟ-
ɝɨ. 

1 Ȼɨɥɬɵ 36 0,04 1,44 10 360 

2 Ƚɚɣɤɢ; 32 0,04 1,28 10 320 

3 Шɚɣɛɵ 50 0,02 1 5 250 

4 Шɩɥɢɧɬɵ 4 0,03 0,12 5 20 

 ɂɬɨɝɨ;   3,84  950 

 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɧɚɤɥɋɫɛКɧɚɞɋɩɞɋɨɞɋɛ ++⋅+= ,         (3.23) 

ɝɞɟ ɋɨɞ – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɩɞ – ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɡɥɵ, ɚɝɪɟɝɚɬɵ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ, 

ɪɭɛ; 

ɋɫɛ – ɡɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɧɤɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ; 

ɋɧɚɤɥ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 

Кɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ 

ɰɟɧɨɣ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ, Кɧɚɰ = 1,5…1,4; 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟ-

ɧɢɹ:  

ɋɨɞ = ɋɡɩ + ɋɬ,                         (3.24) 

ɝɞɟ  ɋɡɩ – ɡɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɨɪɢɝɢɧɚɥɶ-

ɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ; 

Ɂɚɪɩɥɚɬɚ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

     КɞɨɩɬɌZɋɡɩ iɇЗɉ ⋅⋅⋅= ,                 (3.25) 
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ɝɞɟ  Z – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɹɟɬɫɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɟɦɭ ɪɚɡɪɹɞɭ ɪɭɛ;  

mi – ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ, ɲɬ; 

Ɍɇ – ɬɪɭɞɨёɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɱɟɥ. ɱɚɫ/ɟɞ; 

Кɞɨɩ – ɤɨɷɮɮɢɰɢɟɧɬ  ɞɨɩɥɚɬɵ ɢ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨ-

ɜɚɧɢɸ, Кɞɨɩ = 1,44; 

Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɚɧɧɭɸ ɩɥɚɬɭ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚ-

ɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 – Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɚɧɧɭɸ ɩɥɚɬɭ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ  

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ 

Ʉɨɥɢɱɟɫɬɜɨ. ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ

Ɍɟ, ɑɚɫɨɜɚɹ 
ɬɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ,  
ɪɭɛ/ɱ. 

Сɭɦɦɚ 
ɡɚɪɩɥɚɬɵ, 

ɪɭɛ. 

ɱ-ɱ/ɟɞ. ɱɟɥ-
ɱɚɫ. 

1 Ɋɚɦɚ 1 4 4 35,5 142 

2 Ȼɨɱɤɚ 4 2 8 35,5 284 

3 Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 1 2 2 35,5 71 

4 Ʉɚɬɭɲɤɚ 2 5 10 35,5 355 

5 Пɢɫɬɨɥɟɬ 2 3 6 35,5 213 

6 Ⱦɜɢɝɚɬɟɥɶ ɫ ɬɷɧɨɦ 1 0,4 0,4 35,5 14,2 

7 Ɍɪɭɛɨɩɪɨɜɨɞ 11 0,2 2,2 35,5 78,1 

8 Ʉɨɥɟɫɨ 2 0,3 0,6 35,5 21,3 

9 Ʉɪɨɧɲɬɟɣɧ 4 0,2 0,8 35,5 28,4 

10 Ʉɨɥɟɫɨ 2 0,5 1 35,5 35,5 

11 Вɬɭɥɤɢ 4 0,1 0,4 35,5 14,2 

12 Шɚɣɛɵ 50 0,1 5 35,5 177,5 

13 Ʉɨɪɩɭɫ 1 0,5 0,5 35,5 17,75 

14 Ɍɨɥɤɚɬɟɥɶ 1 0,5 0,5 35,5 17,75 

15 Ɍɪɨɣɧɢɤ 1 0,5 0,5 35,5 17,75 

16 Ɋɭɱɤɚ 1 0,5 0,5 35,5 17,75 

17 Пɪɭɠɢɧɚ 1 0,1 0,1 35,5 3,55 

 ɂɬɨɝɨ 89  42,5  1508,75 
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Ɋɚɫɱёɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.4. 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱёɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɞɟɬɚɥɟɣ 

Ɉɛɳɚɹ 

ɦɚɫɫɚ 

ɞɟɬɚɥɟɣ, 

ɤɝ; 

Ʉɨɷɮ. 

ɢɩɨɥɶ-ɢɹ 

ɦɚɫɫɵ 

ɡɚɝ-ɤɢ 

Ɉɛɳɚɹ 

ɦɚɫɫɚ 

ɡɚɝ-ɤɢ, 

ɤɝ 

Цɟɧɚ 

ɡɚɝ-ɤɢ, 

ɪɭɛ/ɤɝ 

Сɬɨɢɦ-

ɬɶ ɦɚ-

ɬɟɪ-ɚ, 

ɪɭɛ. 

1 Ɋɚɦɚ 18 0,95 18,95 50 947,37 

2 Ȼɨɱɤɚ 12 0,95 12,63 50 631,58 

3 Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 5 0,95 5,26 50 263,16 

4 Ʉɚɬɭɲɤɚ 16 0,95 16,84 50 842,11 

5 Пɢɫɬɨɥɟɬ 1,6 0,95 1,68 50 84,21 

6 Ⱦɜɢɝɚɬɟɥɶ ɫ ɬɷɧɨɦ 1,2 0,8 1,50 50 75,00 

7 Ɍɪɭɛɨɩɪɨɜɨɞ 0,55 0,95 0,58 50 28,95 

8 Ʉɨɥɟɫɨ 0,2 0,95 0,21 50 10,53 

9 Ʉɪɨɧɲɬɟɣɧ 0,4 0,7 0,57 50 28,57 

10 Ʉɨɥɟɫɨ 0,2 0,8 0,25 50 12,50 

11 Вɬɭɥɤɢ 0,12 0,95 0,13 50 6,32 

12 Шɚɣɛɵ 0,3 0,95 0,32 50 15,79 

13 Ʉɨɪɩɭɫ 0,2 0,95 0,21 50 10,53 

14 Ɍɨɥɤɚɬɟɥɶ 0,02 0,95 0,02 50 1,05 

15 Ɍɪɨɣɧɢɤ 0,07 0,95 0,07 50 3,68 

16 Ɋɭɱɤɚ 1,3 0,95 1,37 50 68,42 

17 Пɪɭɠɢɧɚ 0,02 0,95 0,02 50 1,05 

 ɂɬɨɝɨ   60,62  3030,81

 

Сɨɞ 3030,808 1508,75 4539,56= + = ɪɭɛ.; 

 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɧɚ ɫɛɨɪɤɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – Ɂɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɚ ɧɚ ɫɛɨɪɤɟ 
Вɢɞ ɪɚɛɨɬɵ. Ɉɛɴёɦ 

ɪɚɛɨɬɵ, 

ɲɬ. 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 

ɧɚ ɫɛɨɪ-
ɤɭ. 

Ɉɛɳɚɹ ɬɪɭ-
ɞɨёɦɤɨɫɬɶ, 
ɱɟɥ. ɱɚɫ. 

Ɍɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ, 
ɪɭɛ./ɱɟɥ. 
ɱɚɫ. 

Ɂɚɪɩɥɚɬɚ 
ɫ ɧɚɱɢɫ-
ɥɟɧɢɹɦɢ, 

ɬɵɫ.ɪɭɛ. 

1.Ɂɚɜɟɪɬɵɜɚɧɢɟ 
ɜɢɧɬɨɜ; 38 0,1 3,8 40 152 

2.Ɂɚɜɟɪɬɵɜɚɧɢɟ 
ɝɚɟɤ; 32 0,1 3,2 40 128 

3.ɍɫɬɚɧɨɜɤɚ 
ɲɩɥɢɧɬɨɜ; 4 0,1 0,4 40 16 

ɢɬɨɝɨ 74  7,4  296 
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∑ =+= ;1804,751508,75296 ɪɭɛɋɡɩ  

∑ ==⋅= ;1714,510,95*1804,7595,0 ɪɭɛɋɡɩɋɧɚɤɥ  

;7990,071714,513030,812961508,751,5*960 ɪɭɛɋɛ =++++=  

Ɍɚɛɥɢɰɚ 3.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚ-

ɡɚɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Вɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ Пɪɨɟɤɬɢɪɭɟɦɵɣ 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ. G 85 81,673 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, ɥ/ɦɢɧ 
Wr 6 8 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Сɛ 25000 7990,07 

Пɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, 
ɤВɬ. Ne 3 1,2 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸ-

ɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. nɨɛɫɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ - IV IV 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, 
ɪɭɛ/ɱɟɥ.ɱ. Z 40,5 40,5 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. ɚ 25,00 25,00 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ 

ɌɈ, %. 
Hɪɬɨ 15 15 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬ-
ɪɭɤɰɢɢ, ɱ. Tɝɨɞ 400 400 

3.5.2. Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 
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;
Wr

NeЭɟ =                                                     (3.26) 

ɝɞɟ Wr – ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɟɞ. ɬɟɯɧɢɤɢ/ɱ;  

Ne –  ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɭɫɬɚɧɨɜɤɨɣ, ɤВɬ; 

;/0,151,2/8 ɟɞɱɤȼɬЭɟ ⋅==  

;/0,503/6' ɟɞɱɤȼɬЭɟ ⋅==  

Ɏɨɧɞɨёɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [4]:                                             

;
ɌɫɥɌɝɨɞWr

C
Fe ɛ

⋅⋅
=                 (3.27) 

ɝɞɟ ɋɛ, – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɪɭɛ.; 

Ɍɝɨɞ ɢ  ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɭɫɬɚɧɨɜɤɢ, ɟɞ. ɬɟɯɧɢɤɢ/ɝɨɞ; 

Ɍɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɭɫɬɚɧɨɜɤɢ, ɥɟɬ; 

ɪɭɛ/ɟɞ; 0,624)*400*7990,07/(8 ==Fe  

;/2,604)*400*25000/(6' ɟɞɪɭɛFe ==  

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ:  

;
ɌɫɥɌɝɨɞWr

GɆɟ T

⋅⋅
=               (3.28) 

ɝɞɟ GT -  ɦɚɫɫɚ ɭɫɬɚɧɨɜɤɢ, ɤɝ; 

;/ 0,006384)*400*81,67/(8 ɟɞɤɝɆɟ ==  

;/ 0,008854)*400*85/(6' ɟɞɤɝɆɟ ==  

Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ [4]: 

;
Wr

ɩ
Te ɨɛɫɥ=                                                   (3.29) 

ɝɞɟ ɩɨɛɫɥ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ; 

 

;/ 0,1251/8 ɟɞɱɱɟɥTe ⋅==  

;/0,166671/6' ɟɞɱɱɟɥTe ⋅==  
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Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                           
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SЭКɋ = ɋɡɩ + ɋɪɬɨ + А + ɋɝɫɦ;                (3.30) 
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ɝɞɟ ɋɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɟɞ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ/ɟɞ; 

ɋɬɫɦ – ɡɚɬɪɚɬɵ ɧɚ ɌСɆ, ɪɭɛ/ɟɞ; 

А – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɟɞ; 

;КɫɨɰКɨɬКɫɬКɞTeZɋɡɩ ⋅⋅⋅⋅⋅=                          (3.31) 

ɝɞɟ Z – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ; 

Ʉɞ, Ʉɫɬ, Ʉɨɬ, Ʉɫɨɰ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ, ɨɩɥɚɬɵ ɡɚ ɫɬɚɠ, 

ɨɬɩɭɫɤ, ɢ ɧɚɱɢɫɥɟɧɢɣ ɨɩ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. 

;/10,291,12*1,1*1,1*1,5*40,5*0,13 ɟɞɪɭɛɋɡɩ ==  

;/13,721,12*1,1*1,1*1,5*40,5*0,17' ɟɞɪɭɛɋɡɩ ==  

;*ЦэɥЭɟɋэɥ =                                   (3.32) 

ɝɞɟ Цэɥ – ɬɚɪɢɮ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; 

;ɪɭɛ/ɟɞ 0,624,1*0,15 ==ɋэɥ  

;ɪɭɛ/ɟɞ 2,054,1*0,50 ==ɋэɥ  

;
100 ɌɝɨɞWr

ɇɪɬɨɋɛɋɪɬɨ
⋅⋅

⋅
=      (3.33) 

ɝɞɟ ɇɪɬɨ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ %;    

;/0,37400)*8*15/(100*7990,07 ɟɞɪɭɛɋɪɬɨ ==  

;/1,56400)*6*15/(100*25000' ɟɞɪɭɛɋɪɬɨ ==  

Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ:                                                                  

;
100 ɌɝɨɞWr

ɚɋɛА
⋅⋅
⋅

=       (3.34) 

ɝɞɟ ɚ, - ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, %; 

;/0,62400)*8*25/(100*7990,07 ɟɞɪɭɛА ==  

;/2,60400)*6*25/(100*25000' ɟɞɪɭɛА ==  

SЭКɋ= 11,900,620,370,6210,29 =+++  ɪɭɛ/ɟɞ; 
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SЭКɋ’= 19,942,601,562,0513,72 =+++  ɪɭɛ/ɟɞ; 
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ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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     КɭɞȿɧSɋɩɪ ⋅+=                 (3.35) 

ɝɞɟ  ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟ-

ɧɢɣ, ɪɚɜɧɵɣ 0,1; 

 Кɭɞ – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ/ɟɞ. 

ɪɭɛ/ɟɞ 107,90960*0,111,90 =+=ɋɩɪ , 

ɪɭɛ/ɟɞ 2519,9425000*0,119,94' =+=ɋɩɪ . 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [4]: 

( ) ;**10 ɌɝɨɞWrSSЭɝɨɞ −=           (3.36) 

ɝɞɟ S0, S1 – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɞɨ ɜɧɟɞɪɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɫɥɟ, 

ɪɭɛ/ɟɞ.; 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,11

00

0

11

1 ɌɝɨɞWr
ɌɝɨɞWr

К
ɌɝɨɞWr

КК ⋅⋅⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅

⋅
⋅

=Δ  

ɝɞɟ Ʉ1 ɢɄ0 – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ; 

-27877,6400*8*400)*(27500/(6-400)*(8(8789,078/ ==ΔК . 

;12853,214*400*11,90)-(19,94 ɪɭɛЭɝɨɞ ==  

;17034,85-27877,6*0,15-12853,21 ɪɭɛКȿɩЭɝɨɞȿɝɨɞ ==Δ⋅−=  

;2,172853,2127877,59/1 ɝɨɞɚɌɨɤ ==  

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
ɈК

ЭɎ Ɍ
ȿ 1

=                                          (3.37) 

Ɉɬɫɸɞɚ  

ȿɷɮ. = 0,461/2,17 =  
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Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7 

Ɍɚɛɥɢɰɚ 3.7. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Пɪɨɟɤɬɢɪɭɟɦɚɹ Сɭɳɟɫɬɜɭɸɳɚɹ % 

1.ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɟɞ/ɱ; 8,00 6,00 133,33 

2.Ɏɨɧɞɨёɦɤɨɫɬɶ, ɪɭɛ/ɟɞ; 0,624 2,604 23,97 

3.Эɧɟɪɝɨёɦɤɨɫɬɶ, ɤВɬ ɱ/ɟɞ; 0,150 0,500 30,00 

4.Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ, ɱɟɥ. ɱ/ɟɞ; 0,00638 0,00885 72,06 

5.Ɍɪɭɞɨёɦɤɨɫɬɶ, ɱɟɥ. ɱ/ɟɞ; 0,13 0,17 75,00 

6.ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɡɚɬɪɚɬ, ɪɭɛ/ɟɞ; 

11,90 19,94 59,71 

7.ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, 
ɪɭɛ/ɟɞ; 107,90 251,94 52,28 

8.Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ 12853,21 - - 

9. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮ-

ɮɟɤɬ, ɪɭɛ 17034,85 - - 

10. Сɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ 2,17 - - 

11. Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ. 

0,46 - - 
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ȼɕȼɈȾɕ 

 

В ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚɦɢ 

ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɱɚɫɬɤɚ ɤɨɧɫɟɪɜɚɰɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɥɨɳɚɞɢ, ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɨɛɨɫɧɨɜɵɜɚɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɫɭɦɦɚɪɧɨɣ ɬɪɭɞɨɟɦɤɨ-

ɫɬɢ ɪɚɛɨɬ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɧɚ ɩɪɨɟɤɬɢɪɭɟ-

ɦɨɦ ɭɱɚɫɬɤɟ – 778,05 ɱɟɥ.·ɱ. ɜ ɝɨɞ. 

2. Ⱦɥɹ ɤɨɧɫɟɪɜɚɰɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɥɭɝɨɜ,  ɞɢɫɤɨɜ ɛɨɪɨɧ, ɥɚɩ ɤɭɥɶ-

ɬɢɜɚɬɨɪɨɜ, ɜɵɫɟɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟ-

ɧɟɧɢɟ ɞɟɲɟɜɵɯ ɛɢɬɭɦɧɵɯ ɫɨɫɬɚɜɨɜ, ɤɨɬɨɪɵɟ ɝɨɬɨɜɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 

ɢɯ ɧɚɧɟɫɟɧɢɟɦ; 

3. ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɚɧɨɜɨɤ ɞɥɹ 

ɧɚɧɟɫɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɫɨɫɬɚɜɨɜ, ɤɚɤ ɜɵɩɭɫɤɚɟɦɵɯ ɫɟɪɢɣɧɨ, ɬɚɤ ɢ ɜ 

ɮɨɪɦɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɨɫɬɚɟɬɫɹ ɪɹɞ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɧɟɫɟɧɢɟɦ 

ɡɚɳɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

4. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 

ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɫɨɫɬɚɜɨɜ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɟɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ; 

5. Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚ-

ɧɟɫɟɧɢɹ ɛɢɬɭɦɧɵɯ ɫɨɫɬɚɜɨɜ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɟɟ 

ɜɧɟɞɪɟɧɢɹ ɜ ɯɨɡɹɣɫɬɜɟ. Сɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɪɟɲɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 

ɨɤɨɥɨ 2 ɥɟɬ. 
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