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ȺɇɇɈɌȺɐɂə 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ 59 ɥɢɫɬɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ 

ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɩɹɬɢ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 6 

ɪɢɫɭɧɤɨɜ, 3 ɬɚɛɥɢɰ, ɩɪɢɥɨɠɟɧɢɹ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ 22 ɧɚɢɦɟɧɨɜɚɧɢɟ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɨɧɵ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɤɨɜ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɟɝɨ 

ɞɟɬɚɥɟɣ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɬɚɤɠɟ ɜ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɞɚɧɨ ɢɧɫɬɪɭɤɰɢɹ ɨɯɪɚɧɵ 

ɬɪɭɞɚ, ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɚɧɵ 

ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ.  
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ABSTRACT 

The final qualifying work consists of an explanatory note on 59 sheets of 

computer text and a graphic part on 6 sheets of A1 format. 

The note consists of an introduction, five sections, and conclusions, and 

includes 6 figures, 3 tables, and an Appendix. The list of references contains 22 

names. 

The first section provides a diagram of the technological process of current 

car repairs, as well as a patent search for existing structures. 

In the second section, the design of the current car repair zone was 

performed, as well as the calculation and selection of the main production 

equipment for the sections. 

In the third section, a stand has been developed for testing high-pressure 

hydraulic hoses for cargo transport. The calculation of its parts for strength is 

made, also in the third section, instructions for labor protection are given, measures 

for life safety are developed, and comparative technical and economic indicators 

for the design are given.  

The explanatory note concludes with conclusions. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɰɟɥɹɯ ɭɫɢɥɟɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɛɚɡɵ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ  

ɫɜɹɡɟɣ ɦɟɠɞɭ ɨɬɪɚɫɥɹɦɢ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɢ ɱɟɬɤɨɝɨ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  ɩɨ 

ɧɚɪɚɳɢɜɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɭɥɭɱɲɟɧɢɹ ɟɟ 

ɫɨɯɪɚɧɧɨɫɬɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɞɨɜɟɞɟɧɢɹ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɪɚɧɵ ɦɨɠɧɨ 

ɫɤɚɡɚɬɶ, ɱɬɨ ɧɟɭɤɥɨɧɧɨ ɩɪɟɬɜɨɪɹɟɬɫɹ ɜ ɠɢɡɧɶ ɚɝɪɚɪɧɚɹ ɩɨɥɢɬɢɤɚ, 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ. ɇɚ 

ɭɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ. ɍɜɟɥɢɱɢɥɨɫɶ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɡɚɤɭɩɤɚ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ  

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜɨɡɪɚɫɬɚɟɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ ɫɟɥɶɫɤɨɦ 

ɯɨɡɹɣɫɬɜɟ ɩɨɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ, ɩɟɪɟɣɬɢ ɧɚ ɜɵɩɭɫɤ ɧɨɜɵɯ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ ɦɚɲɢɧ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɷɬɢɯ ɡɚɞɚɱ  ɧɭɠɧɨ ɩɨɥɧɨɫɬɶɸ ɭɤɨɦɩɥɟɤɬɨɜɚɬɶ 

ɯɨɡɹɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɯ, 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ, ɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɞɧɢɦ ɢɡ 

ɧɚɩɪɚɜɥɟɧɢɣ ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɬɵ ɩɨɞɫɨɛɧɵɯ ɯɨɡɹɣɫɬɜ ɹɜɥɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɨɜ ɫɥɭɠɛɵ  ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɧɢɠɟɧɢɟ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ.   
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1 ȺɇȺɅɂɌɂɑȿɋɄȺə ɑȺɋɌɖ 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ 

ɚɝɪɟɝɚɬɧɨɦ ɭɱɚɫɬɤɟ ɢɥɢ ɢɯ ɫɧɹɬɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɨɫɬɭ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ɂ ɷɬɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɟɥɶɡɹ ɧɢɤɚɤ 

ɧɚɪɭɲɚɬɶ, ɱɬɨɛɵ ɧɟ ɧɚɪɭɲɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɫɛɨɪɤɢ ɢɥɢ ɪɚɡɛɨɪɤɢ. ɗɬɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɤɚɤ ɬɢɩɨɜɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, ɬɢɩɨɜɵɟ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ 

ɪɚɡɛɨɪɤɭ-ɫɛɨɪɤɭ ɢ ɞɪ. 

ɇɨ ɜ ɦɚɫɬɟɪɫɤɢɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢɯ ɨɛɵɱɧɨ ɧɟɬ. ȿɫɥɢ ɢ ɟɫɬɶ, ɬɨ ɝɞɟ-

ɬɨ ɭ ɢɧɠɟɧɟɪɚ ɢ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. Ʉɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɡɧɵɯ ɦɚɪɨɤ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ ɦɨɝɭɬ ɛɵɬɶ, ɢ ɱɬɨɛɵ ɧɟ 

ɝɚɞɚɬɶ, ɤɚɤ ɫɨɛɪɚɬɶ ɬɨɬ ɢɥɢ ɢɧɨɣ ɭɡɟɥ, ɧɟ ɫɨɜɟɪɲɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɫɛɨɪɤɟ, ɧɚɞɨ 

ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢɦɟɬɶ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɛɨɪɤɢ-

ɫɛɨɪɤɢ, ɢɥɢ ɯɨɬɹ ɛɵ ɫɛɨɪɤɢ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɧɭɠɧɚ ɟɳɟ ɢ 

ɩɨɬɨɦɭ, ɱɬɨ ɬɢɩɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɱɚɫɬɨ ɧɟɥɶɡɹ ɫɪɚɡɭ ɩɪɢɦɟɧɹɬɶ ɧɚ ɫɜɨɟɦ 

ɩɪɟɞɩɪɢɹɬɢɢ. Ɍɚɤ ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɤɨɬɨɪɨɟ ɟɫɬɶ ɜ ɦɚɫɬɟɪɫɤɨɣ, ɦɨɠɟɬ ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɬɟɯɧɨɥɨɝɢɢ ɧɚɞɨ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶ ɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ ɦɚɫɬɟɪɫɤɨɣ 

ɩɪɢɜɹɡɵɜɚɬɶ ɢɯ [5, 7]. Ⱦɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɩɭɧɤɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɪɚɛɨɬɚɥɢ ɧɚ ɷɮɮɟɤɬ, ɢɯ ɧɚɞɨ ɞɨɪɚɛɨɬɚɬɶ, ɚ ɢɦɟɧɧɨ: 

 ɩɭɧɤɬɨɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɦɨɣɤɢ ɯɨɞɨɜɨɣ 

ɱɚɫɬɢ ɢ ɤɨɪɩɭɫ, ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɩɚɪɤɚ; 

 ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 ɫɬɚɰɢɨɧɚɪɧɨɣ ɜɨɞɨɝɪɟɣɤɨɣ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ 
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ɚɜɬɨɦɨɛɢɥɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɭɦɟɧɶɲɟɧɢɸ ɢɡɧɨɫɚ ɬɪɭɳɢɯɫɹ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɜɢɝɚɬɟɥɹ; 

 ɫɬɚɰɢɨɧɚɪɧɵɦ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɦ (380 ȼ) ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɫɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɉɌɈɊ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɝɨ ɜɵɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 

ɅɌɈ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ȼȼɌ ɩɨɫɬɨɹɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɫɨɫɬɚɜ ɅɌɈ ɜɯɨɞɹɬ: 

ɩɥɨɳɚɞɤɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɜ 

ɩɚɪɤ; ɩɭɧɤɬ ɡɚɩɪɚɜɤɢ; ɩɭɧɤɬ ɱɢɫɬɤɢ ɢ ɦɨɣɤɢ; ɉȿɌɈ; ɉɌɈɊ. 

ɉȿɌɈ ɩɨɫɬɨɹɧɧɨɝɨ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɟɠɟɞɧɟɜɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ȼȼɌ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɩɨɫɥɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɟɥɤɢɯ ɫɜɚɪɨɱɧɵɯ ɢ ɦɚɥɹɪɧɵɯ ɪɚɛɨɬ. ɉȿɌɈ 

ɪɚɡɦɟɳɚɟɬɫɹ ɩɨɫɥɟ ɩɭɧɤɬɚ ɱɢɫɬɤɢ ɢ ɦɨɣɤɢ ɜ ɡɚɤɪɵɬɨɦ ɨɬɚɩɥɢɜɚɟɦɨɦ 

ɩɨɦɟɳɟɧɢɢ. 

ɉɌɈɊ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɲɬɚɬɧɵɯ ȼȼɌ 

ɱɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. Ɉɧ 

ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɚɪɤɚ ɜ ɤɨɧɰɟ ɥɢɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɩɨɫɥɟ ɉȿɌɈ ɢ ɜɤɥɸɱɚɟɬ ɭɱɚɫɬɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ȼȼɌ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɭɱɚɫɬɤɢ, ɩɨɬɨɱɧɭɸ ɥɢɧɢɸ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ (ɞɚɥɟɟ – ɩɨɬɨɱɧɚɹ ɥɢɧɢɹ), 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɍɱɚɫɬɤɢ ɉɌɈɊ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɵ ɩɨ ɜɢɞɚɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɩɨɫɬɵ 

– ɭɧɢɜɟɪɫɚɥɶɧɵɟ, ɬɨ ɟɫɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɜɫɟɯ 

ɬɢɩɨɜ ɲɬɚɬɧɵɯ ɝɭɫɟɧɢɱɧɵɯ ɢ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ ɜɨɢɧɫɤɨɣ ɱɚɫɬɢ. 

ɉɨɬɨɱɧɚɹ ɥɢɧɢɹ ɉɌɈɊ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɟɡɨɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɚɲɢɧ ɩɨ 

ɜɨɡɜɪɚɳɟɧɢɢ ɢɯ ɫ ɭɱɟɧɢɣ ɢ ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ ɧɚ ɯɪɚɧɟɧɢɟ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɧɨɦɟɪɧɵɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɉɧɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜ 

ɨɛɳɟɦ ɩɨɦɟɳɟɧɢɢ ɫ ɭɱɚɫɬɤɚɦɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɢ ɜɤɥɸɱɚɟɬ ɩɨɫɬɵ: ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ; 
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ɨɛɫɥɭɠɢɜɚɧɢɹ ɲɢɧ, ɬɨɪɦɨɡɨɜ ɢ ɩɨɞɜɟɫɤɢ, ɫɦɚɡɤɢ ɪɟɫɫɨɪ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

ɫɬɭɩɢɰ ɤɨɥɟɫ; ɩɪɨɜɟɪɨɱɧɨ-ɤɪɟɩɟɠɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ; ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɵɯ ɪɚɛɨɬ. 

ɇɚ ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ ɪɚɡɦɟɳɚɸɬɫɹ: ɫɥɟɫɚɪɧɵɟ ɜɟɪɫɬɚɤɢ (ɩɨ ɤɨɥɢɱɟɫɬɜɭ 

ɩɨɫɬɨɜ); ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɦɟɯɚɧɢɤɚ-

ɪɟɝɭɥɢɪɨɜɳɢɤɚ; ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ 

ɪɟɝɭɥɢɪɨɜɤɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɫɥɟɫɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ; ɤɨɦɩɥɟɤɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɫɥɟɫɚɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɫɴɟɦɧɢɤɨɜ ɞɥɹ ɩɟɪɟɞɜɢɠɧɵɯ 

ɤɨɦɩɥɟɤɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɦɚɡɤɢ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢɥɢ ɭɫɬɚɧɨɜɤɚ ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɚɹ; ɧɚɝɧɟɬɚɬɟɥɶ 

ɫɦɚɡɤɢ; ɦɚɫɥɨɪɚɡɞɚɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ; ɡɚɩɪɚɜɨɱɧɵɣ ɚɝɪɟɝɚɬ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɉɌɈɊ ɜɤɥɸɱɚɸɬ ɤɥɚɞɨɜɵɟ ɪɚɡɥɢɱɧɨɝɨ 

ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ (ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɢɛɨɪɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, 

ɦɚɬɟɪɢɚɥɨɜ), ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɳɢɬɨɜɵɟ. 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɉɌɈɊ ɜɤɥɸɱɚɸɬ: ɝɚɪɞɟɪɨɛɧɭɸ ɧɚ ɜɟɫɶ 

ɥɢɱɧɵɣ ɫɨɫɬɚɜ ɪɟɦɨɧɬɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɱɚɫɬɢ; ɞɭɲɟɜɭɸ ɢ ɩɪɟɞɞɭɲɟɜɭɸ; 

ɭɦɵɜɚɥɶɧɭɸ ɢ ɫɚɧɭɡɟɥ. 

ɉɨɤɚɡɚɬɟɥɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ, ɡɚɜɢɫɹɳɭɸ ɨɬ 

ɪɹɞɚ ɜɪɟɦɟɧɧɵɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɨɛɭɫɥɨɜɥɟɧ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɵɦ 

ɫɨɛɵɬɢɟɦ ɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ.  

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɨɟɧɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ 

ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɲɢɧ, ɢɯ ɭɡɥɨɜ ɢ ɫɢɫɬɟɦ. 

ɉɨɷɬɨɦɭ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ 

ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɤ 



11 

 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ, ɢɦɟɸɳɢɣ ɫɜɨɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ. 

ɉɨɤɚɡɚɬɟɥɹɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧ ɹɜɥɹɸɬɫɹ: 

 ɩɟɪɢɨɞɢɱɧɨɫɬɶ – ɩɪɨɛɟɝ ɢɥɢ ɜɪɟɦɹ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɩɪɨɜɨɞɢɦɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹɦɢ ɨɞɧɨɝɨ ɜɢɞɚ; 

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ – ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧɵ; 

 ɫɭɦɦɚɪɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ – ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɲɢɧɵ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɬɪɭɞɨɟɦɤɨɫɬɶ – ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧɵ; 

 ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ – ɫɭɦɦɚɪɧɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɲɢɧɵ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ʉɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧɵ: ɫɪɟɞɧɹɹ 

ɬɪɭɞɨɟɦɤɨɫɬɶ, ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɫɬɨɢɦɨɫɬɶ, ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ, 

ɜɟɪɨɹɬɧɨɫɬɶ ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɢ ɞɪ. Д26, ɋ.33Ж. 

ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɜɨɞɹɬɫɹ: 

 ɟɠɟɞɧɟɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɞɚɥɟɟ – ȿɌɈ); 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɌɈ-1000, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɢɧɬɟɪɜɚɥɟ 

ɩɟɪɜɵɯ 500-1000 ɤɦ ɩɪɨɛɟɝɚ; 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɌɈ-4000, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɢɧɬɟɪɜɚɥɟ 

ɩɟɪɜɵɯ 3000-4000 ɤɦ ɩɪɨɛɟɝɚ ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɤɚɠɞɵɟ 4000 ɤɦ; 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɢɧɬɟɪɜɚɥɟ ɩɟɪɜɵɯ 

7000-8000 ɤɦ ɩɪɨɛɟɝɚ; 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɢɧɬɟɪɜɚɥɟ ɩɟɪɜɵɯ 

11000-12000 ɤɦ ɩɪɨɛɟɝɚ. 
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ȼ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɥɹ ɦɚɲɢɧ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɩɨɜɫɟɞɧɟɜɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ: 

 ɤɨɧɬɪɨɥɶɧɵɣ ɨɫɦɨɬɪ (ɩɟɪɟɞ ɜɵɯɨɞɨɦ ɢɡ ɩɚɪɤɚ, ɧɚ ɩɪɢɜɚɥɚɯ ɢ 

ɨɫɬɚɧɨɜɤɚɯ, ɩɟɪɟɞ ɩɪɟɨɞɨɥɟɧɢɟɦ ɜɨɞɧɨɣ ɩɪɟɝɪɚɞɵ ɢ ɩɨɫɥɟ ɟɟ ɩɪɟɨɞɨɥɟɧɢɹ); 

 ɟɠɟɞɧɟɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1 (ɞɚɥɟɟ – ɌɈ-1); 

 ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 (ɞɚɥɟɟ – ɌɈ-2); 

 ɫɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɞɚɥɟɟ – ɋɈ). 

ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɤɨɧɬɪɨɥɶɧɨɦɭ ɨɫɦɨɬɪɭ ɢ ɟɠɟɞɧɟɜɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ (ɞɚɥɟɟ – ȿɌɈ) ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɜɨɞɢɬɟɥɶ ɦɚɲɢɧɵ, 

ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, – 

ɜɨɞɢɬɟɥɶ ɦɚɲɢɧɵ ɫ ɭɱɚɫɬɢɟɦ ɫɩɟɰɢɚɥɢɫɬɨɜ ɉɌɈɊ. Ɋɚɛɨɬɵ ɩɨ ɧɨɦɟɪɧɵɦ ɢ 

ɫɟɡɨɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɹɦ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɟɬ ɥɢɱɧɵɣ ɫɨɫɬɚɜ 

ɉɌɈɊ ɫ ɭɱɚɫɬɢɟɦ ɜɨɞɢɬɟɥɹ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɦɚɲɢɧɵ. 

Ɉɛɴɺɦ ɢ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, 

ɨɫɭɳɟɫɬɜɥɹɟɦɨɦɭ ɥɢɱɧɵɦ ɫɨɫɬɚɜɨɦ ɉɌɈɊ 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɧɨɦɟɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 

ɭɞɟɥɶɧɚɹ ɨɩɟɪɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɹɬ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1 ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɢ ɟɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɞɨ ɨɱɟɪɟɞɧɨɝɨ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɤɥɸɱɚɟɬ ɪɚɛɨɬɵ ɜ ɨɛɴɺɦɟ ȿɌɈ 

(ɡɚɩɪɚɜɤɚ, ɦɨɣɤɚ, ɫɦɚɡɤɚ, ɩɪɨɜɟɪɨɱɧɵɟ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɤɪɟɩɺɠɧɵɟ ɢ 

ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɪɚɛɨɬɵ, ɭɫɬɪɚɧɟɧɢɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ), 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɞɜɢɠɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ (ɤɪɟɩɺɠɧɵɯ ɢ 

ɫɦɚɡɨɱɧɵɯ ɨɩɟɪɚɰɢɣ), ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɝɭɥɢɪɨɜɨɤ ɢ ɭɫɬɪɚɧɟɧɢɟ 

ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɬɤɚɡɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 
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Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɫɭɪɫɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ. 

Ɉɧɨ ɜɤɥɸɱɚɟɬ ɪɚɛɨɬɵ ɜ ɨɛɴɟɦɟ ɌɈ-1, ɨɛɳɟɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ 

ɦɚɲɢɧɵ, ɜɵɩɨɥɧɟɧɢɟ ɤɪɟɩɟɠɧɵɯ, ɫɦɚɡɨɱɧɵɯ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɢ ɞɪɭɝɢɯ 

ɪɚɛɨɬ, ɨɯɜɚɬɵɜɚɸɳɢɯ ɜɫɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɦɚɲɢɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɯ ɢɡɧɨɫɚ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɨɬɤɚɡɨɜ ɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 

ɌɈ-1 ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɉɌɈɊ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɭɱɚɫɬɢɢ 

ɜɨɞɢɬɟɥɹ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɦɚɲɢɧɵ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɵ ɩɨ ɭɤɚɡɚɧɢɸ 

ɧɚɱɚɥɶɧɢɤɚ ɉɌɈɊ, ɚ ɬɚɤɠɟ ɱɢɫɬɤɭ ɢ ɦɨɣɤɭ ɦɚɲɢɧɵ, ɤɪɟɩɟɠɧɵɟ ɪɚɛɨɬɵ. ɌɈ-2 

ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɉɌɈɊ ɩɪɢ ɭɱɚɫɬɢɢ ɜɨɞɢɬɟɥɹ ɦɚɲɢɧɵ.  

ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ ɜ ɰɟɥɹɯ 

ɩɨɞɝɨɬɨɜɤɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɦɚɲɢɧ ɜ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ 

ɩɟɪɢɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɞɟɧɢɢ ɨɱɟɪɟɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ-1 ɢɥɢ ɌɈ-2) ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɨɞɟɪɠɚɧɢɟ ɢ 

ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɡɚɜɢɫɹɬ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ, ɨɠɢɞɚɟɦɵɯ 

ɞɨɪɨɠɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɧɚɥɢɱɢɹ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ.  

ɋɪɟɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɉɪɢ ɚɧɚɥɢɡɟ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɚɪɤɚ, 

ɭɱɢɬɵɜɚɥɨɫɶ, ɱɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɱɚɫɬɤɨɜ, ɩɨɫɬɨɜ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɞɨɥɠɧɨ 

ɦɚɤɫɢɦɚɥɶɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɟɯɚɧɢɡɚɰɢɸ ɬɪɭɞɨɟɦɤɢɯ ɪɚɛɨɬ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ȼȼɌ. 

ɍɱɚɫɬɤɢ, ɩɨɫɬɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɉɌɈɊ ɨɫɧɚɳɚɸɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɧɨɦɟɧɤɥɚɬɭɪɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɨɪɦɚɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɢɤɚɡɚɦɢ ɦɢɧɢɫɬɪɚ ɨɛɨɪɨɧɵ ɢ ɢɧɵɦɢ 

ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ. Ɍɟɦ ɧɢ ɦɟɧɟɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɚɪɤɭ 

ɬɪɟɛɭɟɬɫɹ ɞɨɨɫɧɚɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ȼȼɌ, ɜɵɪɚɠɚɸɳɟɣɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ 

ɪɚɛɨɬɵ, ɜ ɫɨɤɪɚɳɟɧɢɢ ɬɪɭɞɨɡɚɬɪɚɬ, ɭɦɟɧɶɲɟɧɢɢ ɨɲɢɛɨɤ, ɫɜɹɡɚɧɧɵɯ 

ɫ ɱɟɥɨɜɟɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɢ ɞɪ. 
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1.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɭɤɚɜɨɜ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

Ɋɭɤɚɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊȼȾ ɪɢɫɭɧɨɤ 1.1) — ɷɬɨ ɝɢɛɤɢɣ ɬɪɭɛɨɩɪɨɜɨɞ 

ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɜɨɜɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɦɨɬɨɪɧɵɯ ɠɢɞɤɨɫɬɟɣ ɧɚ 

ɛɚɡɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ, ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ, ɝɥɢɤɨɥɹ ɢɥɢ 

ɜɨɞɧɨɣ ɷɦɭɥɶɫɢɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɞɥɹ ɩɟɪɟɞɚɱɢ ɪɚɛɨɱɟɝɨ ɭɫɢɥɢɹ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɟ ɢ ɛɨɥɟɟ ɪɟɡɢɧɨɜɵɯ ɬɪɭɛɤɢ 

ɩɨɦɟɳɟɧɧɵɯ ɨɞɧɚ ɜ ɞɪɭɝɭɸ ɚɪɦɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɨɩɥɟɬɤɚɦɢ ɢɥɢ 

ɧɚɜɢɜɤɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɮɢɬɢɧɝɚɦɢ. ɊȼȾ ɩɪɢɦɟɧɹɸɬɫɹ 

ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɪɚɡɥɢɱɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. Ɋɚɛɨɬɨɫɩɨɫɨɛɧɵ 

ɩɪɢ Э° ɨɬ -50°ɋ ɞɨ +70°ɋ. 

Ⱦɥɹ ɫɩɪɚɜɤɢ: ɪɭɤɚɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊȼȾ) ɷɬɨ ɝɢɛɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɧ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɪɚɛɨɱɢɯ  ɠɢɞɤɨɫɬɟɣ ɜɧɭɬɪɢ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɨ ɫɭɬɢ ɷɬɨ ɝɢɛɤɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɩɨɞɚɱɢ ɦɚɫɟɥ, ɛɟɧɡɢɧɚ, ɷɦɭɥɶɫɢɣ. 

Ɋɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɡɚɩɚɫ 

ɩɪɨɱɧɨɫɬɢ ɢ ɜɵɞɟɪɠɢɜɚɬɶ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɞɚɜɥɟɧɢɹ, 

ɜɟɞɶ ɢɦɟɧɧɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɠɢɞɤɨɫɬɟɣ  ɫ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɨɧɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ. 

Ɋɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɸɬ ɧɟɫɥɨɠɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 

 ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ  ɫɨɛɨɣ ɝɢɛɤɢɣ ɲɥɚɧɝ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɩɥɟɬɤɟ ɫ 

 ɤɪɟɩɟɠɧɵɦɢ ɧɚɤɢɞɧɵɦɢ ɝɚɣɤɚɦɢ ɧɚ ɤɨɧɰɚɯ. 

ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɪɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɲɥɢ ɜ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɬɹɠɟɥɨɣ ɬɟɯɧɢɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ȼɟɡ ɧɢɯ 

ɫɟɝɨɞɧɹ ɧɟɦɵɫɥɢɦɚ ɪɚɛɨɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ, ɞɨɪɨɠɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɪɚɡɥɢɱɧɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɲɢɪɨɤɚ ɢ ɢɦɟɧɧɨ ɨɧɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɟɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɢɡɞɟɥɢɣ. 

Ɋɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜ ɨɛɥɚɫɬɢ ɧɚɝɧɟɬɚɧɢɹ ɢɥɢ, 

ɧɚɩɪɨɬɢɜ, ɜ ɨɛɥɚɫɬɢ ɜɫɚɫɵɜɚɧɢɹ. 

http://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BA%D0%B0%D0%B2
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%B8%D0%BD%D0%B3
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%82%D0%BE%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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Ⱦɍ – ɭɫɥɨɜɧɵɣ 

ɩɪɨɯɨɞ 

L – ɞɥɢɧɚ 

Ɇ – 

ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɚɹ 

ɪɟɡɶɛɚ 

S – Ɋɚɡɦɟɪ ɩɨɞ 

ɤɥɸɱ ɧɚ ɝɚɣɤɟ 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.1 – Ɋɭɤɚɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɊȼȾ) 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɨɝɨ ɪɚɡɥɢɱɚɸɬɫɹ ɫɩɨɫɨɛɵ ɧɚɧɟɫɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɧɚɜɢɜɤɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɱɧɨɫɬɶ ɊȼȾ. ɒɥɚɧɝɢ ɫ ɫɚɦɨɣ ɜɵɫɨɤɨɣ 

ɩɪɨɱɧɨɫɬɶɸ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɉɥɚɧɨɜɵɣ ɬɟɯɨɫɦɨɬɪ ɥɸɛɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ  ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 

ɪɢɫɤɢ  ɩɨɥɨɦɤɢ  ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɦɨɠɧɵɟ ɧɟɝɚɬɢɜɧɵɟ 

ɩɨɫɥɟɞɫɬɜɢɹ. ɇɟɨɛɯɨɞɢɦɨ  ɜɵɪɚɛɨɬɚɬɶ ɝɪɚɮɢɤ ɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɫɦɨɬɪɚ ɢ ɫɥɟɞɨɜɚɬɶ ɟɦɭ. 

ȼɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ  ɨɫɦɨɬɪɟ 

ɲɥɚɧɝɨɜ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ: 

 ɧɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
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 ɬɪɟɳɢɧ, ɩɨɜɪɟɠɞɟɧɢɣ, ɢɡɧɨɫɚ ɜɧɟɲɧɟɝɨ ɩɨɤɪɵɬɢɹ 

 ɢɡɥɢɲɧɟɝɨ ɫɤɪɭɱɢɜɚɧɢɹ, ɩɟɬɟɥɶ, ɩɭɡɵɪɟɣ,  ɪɚɫɫɥɚɢɜɚɧɢɹ ɩɨɤɪɵɬɢɹ 

 ɨɛɭɝɥɢɜɚɧɢɹ, ɩɪɨɝɨɪɚɧɢɹ ɲɥɚɧɝɚ 

 ɩɨɜɪɟɠɞɟɧɢɣ ɮɢɬɢɧɝɨɜ 

1.3 Ɇɨɧɬɚɠ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɊȼȾ 

Ɇɧɨɠɟɫɬɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɸɬ ɧɚ ɫɪɨɤ ɫɥɭɠɛɵ ɊȼȾ 

ɢ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɫɢɫɬɟɦɵ. ɋɭɦɦɚɪɧɨɟ ɜɥɢɹɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ 

ɬɪɭɞɧɨ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫ ɩɪɢɟɦɥɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. 

Ⱦɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ. ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɭɫɤɨɪɹɟɬ ɞɟɝɪɚɞɚɰɢɸ ɢ 

ɩɨɫɥɟɞɭɸɳɟɟ ɪɚɡɪɭɲɟɧɢɟ ɊȼȾ. ɂɡɦɟɪɶɬɟ ɤɚɤ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, ɬɚɤ ɢ ɠɟ 

ɱɚɫɬɨɬɭ ɢ ɚɦɩɥɢɬɭɞɭ ɫɤɚɱɤɨɜ ɞɚɜɥɟɧɢɹ. ɗɬɢ ɜɧɟɡɚɩɧɵɟ ɢ ɤɨɪɨɬɤɢɟ ɫɤɚɱɤɢ 

ɞɚɜɥɟɧɢɹ ɨɛɵɱɧɨ ɧɟ ɮɢɤɫɢɪɭɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɚɧɨɦɟɬɪɚɦɢ, ɢɯ ɧɚɞɨ 

ɨɩɪɟɞɟɥɹɬɶ ɜ ɩɨɦɨɳɶɸ ɫɤɨɪɨɫɬɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɑɬɨɛɵ ɫɪɨɤ ɫɥɭɠɛɵ ɝɢɞɪɨɲɥɚɧɝɚ ɊȼȾ ɛɵɥ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɞɨ 

ɜɵɛɢɪɚɬɶ ɲɥɚɧɝ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɲɥɚɧɝɚ ɤɨɬɨɪɨɝɨ ɛɨɥɶɲɟ, 

ɱɟɦ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ, ɜɤɥɸɱɚɹ ɢɦɩɭɥɶɫɧɵɟ ɫɤɚɱɤɢ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɫɢɬɭɚɰɢɹɯ ɪɭɤɚɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɢɫɬɟɦɚɯ ɫ 

ɞɚɜɥɟɧɢɟɦ ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɭɱɢɬɵɜɚɹ ɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɫɪɨɤ 

ɫɥɭɠɛɵ. Ɍɚɤɢɟ ɫɥɭɱɚɢ ɞɨɥɠɧɵ ɨɝɨɜɚɪɢɜɚɬɶɫɹ ɫɩɟɰɢɮɢɤɚɰɢɹɦɢ. 

ȼɫɚɫɵɜɚɧɢɟ. Ⱦɥɹ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ, ɧɚɩɪɢɦɟɪ ɧɚɫɨɫɨɜ, ɜɵɛɢɪɚɣɬɟ 

ɲɥɚɧɝ, ɫɩɨɫɨɛɧɵɣ ɜɵɞɟɪɠɢɜɚɬɶ ɤɚɤ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɬɚɤ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɡɞɚɟɬ ɫɢɫɬɟɦɚ. 

ȼɧɟɲɧɟɟ ɞɚɜɥɟɧɢɟ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɫɢɫɬɟɦ, ɧɚɩɪɢɦɟɪ, ɩɨɞɜɨɞɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɚɜɥɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɞɚɜɥɟɧɢɟ 

ɠɢɞɤɨɫɬɢ ɜɧɭɬɪɢ ɝɢɞɪɨɲɥɚɧɝɚ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

Ɍɟɦɩɟɪɚɬɭɪɚ. ɉɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɪɟɞɟɥɚ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɨɤɪɚɳɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɊȼȾ. 
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ɉɪɨɫɚɱɢɜɚɧɢɟ. ɉɪɨɫɚɱɢɜɚɧɢɟ ɢɥɢ ɞɢɮɮɭɡɢɹ – ɷɬɨ ɭɬɟɱɤɚ ɪɚɛɨɱɟɣ 

ɫɪɟɞɵ ɱɟɪɟɡ ɫɬɟɧɤɢ ɲɥɚɧɝɚ. 

ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ. Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɟɝɚɬɢɜɧɨ 

ɩɨɜɥɢɹɬɶ ɧɚ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ ɫɢɫɬɟɦɟ ɢ ɦɚɬɟɪɢɚɥɚ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɲɥɚɧɝ (ɧɟɩɨɥɧɵɣ ɫɩɢɫɨɤ): 

- Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ. 

- Ɍɟɦɩɟɪɚɬɭɪɚ. 

          - Ʉɨɧɰɟɧɬɪɚɰɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ. 

- ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɂɡ-ɡɚ ɩɪɨɫɚɱɢɜɚɧɢɹ ɭɱɢɬɵɜɚɣɬɟ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɫɨ 

ɲɥɚɧɝɨɦ, ɚ ɬɚɤɠɟ ɫ ɦɚɬɟɪɢɚɥɨɦ ɜɧɟɲɧɟɝɨ ɩɨɤɪɵɬɢɹ ɪɭɤɚɜɚ, ɩɨɤɪɵɬɢɹ 

ɭɫɢɥɟɧɢɹ ɲɥɚɧɝɚ ɢ ɩɨɤɪɵɬɢɹ ɮɢɬɢɧɝɨɜ.  

Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ. Ɉɤɪɭɠɚɸɳɢɟ ɭɫɥɨɜɢɹ ɦɨɝɭɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ 

ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɲɥɚɧɝɚ ɢ ɮɢɬɢɧɝɨɜ. ɋɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ 

ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ, ɫɧɢɠɚɸɳɢɟ ɫɪɨɤ ɫɥɭɠɛɵ ɊȼȾ (ɫɩɢɫɨɤ ɧɟɩɨɥɧɵɣ): 

- ɍɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ ɢɡɥɭɱɟɧɢɟ. 

- ɋɨɥɟɧɚɹ ɜɨɞɚ. 

- ȼɟɳɟɫɬɜɚ, ɡɚɝɪɹɡɧɹɸɳɢɟ ɚɬɦɨɫɮɟɪɭ. 

- Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

- Ɉɡɨɧ. 

- ɏɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 

- ɗɥɟɤɬɪɢɱɟɫɬɜɨ. 

- ɂɫɬɢɪɚɧɢɟ, ɚɛɪɚɡɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɡɪɹɞ. ɀɢɞɤɨɫɬɶ, ɩɨɯɨɞɹ ɱɟɪɟɡ ɲɥɚɧɝ, ɝɟɧɟɪɢɪɭɟɬ 

ɫɬɚɬɢɱɟɫɤɨɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɪɚɡɪɹɞ. ɂɫɤɪɵ 

ɦɨɝɭɬ ɩɪɨɠɟɱɶ ɲɥɚɧɝ. ȿɫɥɢ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɷɬɨɝɨ, ɩɨɞɛɢɪɚɣɬɟ ɲɥɚɧɝ, 

ɤɨɬɨɪɵɣ ɛɵ ɨɬɜɨɞɢɥ ɷɬɢ ɪɚɡɪɹɞɵ ɢɡ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

Ɋɚɡɦɟɪ. ɗɧɟɪɝɢɹ, ɝɟɧɟɪɢɪɭɟɦɚɹ ɠɢɞɤɨɫɬɶɸ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɦɨɠɟɬ 

ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɚ. ȼɵɛɢɪɚɣɬɟ 
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ɲɥɚɧɝ ɩɨɞɯɨɞɹɳɟɝɨ ɞɢɚɦɟɬɪɚ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ ɢ 

ɩɨɜɪɟɠɞɟɧɢɹ ɲɥɚɧɝɚ ɢɡ-ɡɚ ɩɟɪɟɝɪɟɜɚ ɢɥɢ ɱɪɟɡɦɟɪɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ.  

ɇɟɰɟɥɟɜɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. Ɋɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 

ɜɧɭɬɪɟɧɧɟɟ ɭɫɢɥɢɟ, ɤɨɬɨɪɨɟ ɫɨɡɞɚɟɬ ɠɢɞɤɨɫɬɶ. ɇɟ ɪɚɫɬɹɝɢɜɚɣɬɟ ɲɥɚɧɝ ɢ ɧɟ 

ɢɫɩɨɥɶɡɭɣɬɟ ɬɚɦ, ɝɞɟ ɨɧ ɛɭɞɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɧɟɲɧɢɦ ɧɚɝɪɭɡɤɚɦ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɲɥɚɧɝ ɢ ɮɢɬɢɧɝɢ ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɬɚɧɞɚɪɬɵ. ɉɪɢ ɜɵɛɨɪɟ ɲɥɚɧɝɚ ɢ 

ɮɢɬɢɧɝɨɜ ɞɥɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɫɬɚɧɞɚɪɬɚɦ ɢ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɜɵɪɚɛɨɬɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɥɭɠɛɚɦɢ, 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 

ɑɢɫɬɨɬɚ ɲɥɚɧɝɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɬɨɬɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɫɢɫɬɟɦɟ ɩɨɦɢɦɨ ɲɥɚɧɝɨɜ, ɨɩɪɟɞɟɥɹɸɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɬɨɬɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɰɟɥɨɦ. ɉɨɥɭɱɢɬɟ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɱɢɫɬɨɬɟ 

ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ. Ɋɭɤɚɜɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɨɬɥɢɱɚɬɫɹ ɩɨ 

ɭɪɨɜɧɸ ɱɢɫɬɨɬɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɞɛɢɪɚɣɬɟ ɪɭɤɚɜɚ ɫ ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ 

ɫɢɫɬɟɦɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ɏɢɬɢɧɝɢ (ɤɨɧɰɟɜɚɹ ɚɪɦɚɬɭɪɚ). Ɉɱɟɧɶ ɜɚɠɧɨ ɜɵɛɪɚɬɶ ɮɢɬɢɧɝ, 

ɩɨɞɯɨɞɹɳɢɣ ɤ ɲɥɚɧɝɭ ɢ ɤ ɫɢɫɬɟɦɟ, ɞɥɹ ɫɬɚɛɢɥɶɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ. Ɏɢɬɢɧɝɢ 

ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɲɥɚɧɝɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɜɵɛɢɪɚɣɬɟ ɮɢɬɢɧɝɢ, ɫɨɜɦɟɫɬɢɦɵɟ ɫɨ ɲɥɚɧɝɚɦɢ. ɇɟɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ 

ɮɢɬɢɧɝɨɜ ɢɥɢ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɊȼȾ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɬɪɚɜɦɵ 

ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ ɢɥɢ ɪɚɡɪɵɜɚ 

ɪɭɤɚɜɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɢ. ȼɢɛɪɚɰɢɹ ɦɨɠɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ 

ɲɥɚɧɝɚ. Ɍɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɬɟɫɬɵ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɱɚɫɬɨɬɭ ɢ ɚɦɩɥɢɬɭɞɭ 

ɜɢɛɪɚɰɢɣ ɜ ɫɢɫɬɟɦɟ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 

ɤɪɟɩɥɟɧɢɹ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɜɢɛɪɚɰɢɸ. ɍɱɢɬɵɜɚɣɬɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɢɛɪɚɰɢɢ 

ɩɪɢ ɜɵɛɨɪɟ ɲɥɚɧɝɚ ɢ ɨɰɟɧɤɟ ɫɪɨɤɚ ɟɝɨ ɫɥɭɠɛɵ. 
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Ɂɚɳɢɬɚ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ ɊȼȾ. Ɂɚɳɢɳɚɣɬɟ ɜɧɟɲɧɸɸ ɨɛɨɥɨɱɤɭ ɊȼȾ 

ɨɬ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ, ɷɪɨɡɢɢ, ɩɨɪɟɡɨɜ. ɉɪɢɦɟɧɹɣɬɟ ɫɩɟɰɢɚɥɶɧɵɟ 

ɚɛɪɚɡɢɜɨɫɬɨɣɤɢɟ ɲɥɚɧɝɢ ɢ ɡɚɳɢɬɧɵɟ ɨɛɨɥɨɱɤɢ - ɪɭɤɚɜɚ ɢ ɫɩɢɪɚɥɢ ɞɥɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɵ ɊȼȾ. ɍɫɬɚɧɚɜɥɢɜɚɣɬɟ ɊȼȾ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɧɟ ɬɟɪɫɹ ɨɛ 

ɞɪɭɝɨɣ ɲɥɚɧɝ ɢɥɢ ɤɚɤɭɸ-ɥɢɛɨ ɞɟɬɚɥɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɨ ɭɦɟɧɶɲɚɟɬ 

ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɊȼȾ. 

ȼɧɟɲɧɟɟ ɮɢɡɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ɍɫɬɚɧɚɜɥɢɜɚɣɬɟ ɊȼȾ ɬɚɤ, ɱɬɨɛɵ 

ɢɡɛɟɠɚɬɶ: 

- Ɋɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɝɪɭɡɨɤ. 

- Ȼɨɤɨɜɵɯ ɧɚɝɪɭɡɨɤ. 

- ɋɩɥɸɳɢɜɚɧɢɹ. 

- ɉɨɜɪɟɠɞɟɧɢɹ ɪɟɡɶɛɵ. 

- Ɉɛɪɚɡɨɜɚɧɢɹ ɩɟɬɟɥɶ. 

- ɉɨɜɪɟɠɞɟɧɢɹ ɭɩɥɨɬɧɟɧɢɣ. 

- Ɍɪɟɧɢɹ. 

- ɋɤɪɭɱɢɜɚɧɢɹ. 

Ⱦɥɢɧɚ. ɋɥɢɲɤɨɦ ɞɥɢɧɧɵɟ ɲɥɚɧɝɢ ɦɨɝɭɬ ɭɜɟɥɢɱɢɬɶ ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɹ 

ɢ ɫɧɢɡɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ. ɋɥɢɲɤɨɦ ɤɨɪɨɬɤɢɣ ɲɥɚɧɝ ɩɪɢ 

ɩɨɞɚɱɟ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɨɬɫɤɨɱɢɬɶ ɨɬ ɮɢɬɢɧɝɚ ɢɥɢ ɫɨɡɞɚɬɶ ɢɡɥɢɲɧɸɸ 

ɧɚɝɪɭɡɤɭ ɧɚ ɫɨɟɞɢɧɟɧɢɹ, ɜɵɡɜɚɬɶ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɦɟɬɚɥɥɚ ɢɥɢ 

ɭɩɥɨɬɧɟɧɢɹ 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɡɨɧɵ ɌɊ 

 

ɑɬɨɛɵ ɭɱɟɫɬɶ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ, ɭɜɟɥɢɱɢɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ 30%, ɚ 

ɬɚɤɠɟ ɭɜɟɥɢɱɢɦ ɟɳɟ ɧɚ 15% - ɧɚ ɪɚɡɜɢɬɢɟ ɩɪɟɞɩɪɢɹɬɢɹ. 

..61117
15100

1003,147719

15100

1003,1 ɱɱеɥɌɌ Ɍȿɏɇ
ɈȻЩ  

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ 

ȼɢɞ ɪɚɛɨɬɵ Ɍɪɭɞɨɟɦɤɨɫɬɶ 

% ɱɟɥ. ɱɚɫ. 
Ɋɚɡɛɨɪɨɱɧɵɟ  6,9 4217 

Ɇɨɟɱɧɵɟ  2,3 1405 

Ⱦɟɮɟɤɬɨɜɨɱɧɵɟ  1,7 1038 

Ʉɨɦɩɥɟɤɬɨɜɨɱɧɵɟ  5,3 3239 

ɋɥɟɫɚɪɧɨ-ɩɨɞɝɨɧɨɱɧɵɟ  9,5 5806 

ɋɛɨɪɨɱɧɵɟ  25,9 15829 

ɂɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ  6,675 4079 

Ɉɛɨɣɧɨ-ɦɚɥɹɪɧɵɟ  3 1833 

ɗɥɟɤɬɪɨɪɟɦɨɧɬɧɵɟ  4,9 2994 

Ɋɟɦɨɧɬ ɤɚɪɛɸɪɚɬɨɪɨɜ  0,575 351 

Ɋɟɦɨɧɬ ɞɢɡ. ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 2,4 1466 

ɋɥɟɫɚɪɧɵɟ  6,3 3850 

ɋɬɚɧɨɱɧɵɟ  11,5 7028 

Ʉɭɡɧɟɱɧɨ-ɬɟɪɦɢɱɟɫɤɢɟ  3,8 2322 

ɗɥɟɤɬɪɨɫɜɚɪɨɱɧɵɟ  2,25 1375 

Ƚɚɡɨɫɜɚɪɨɱɧɵɟ  0,625 977 

Ɇɟɞɧɢɰɤɨ-ɡɚɥɢɜɨɱɧɵɟ  3,97 2426 

ɀɟɫɬɹɧɢɰɤɢɟ  2,225 1359 

ɋɬɨɥɹɪɧɨ-ɨɛɨɣɧɵɟ  1 611 

ɒɢɧɨɪɟɦɨɧɬɧɵɟ  1 611 
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Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɭɱɚɫɬɤɚɦ 

ɍɱɚɫɬɨɤ Ɍɪɭɞɨɟɦɤɨɫɬɶ 

% ɱɟɥ. ɱɚɫ. 
ɇɚɪɭɠɧɨɣ ɦɨɣɤɢ ɦɚɲɢɧ 2,6 1589 

Ɋɚɡɛɨɪɤɢ, ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ 15,8 9665 

ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ  29,7 18151 

Ɋɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 3,9 2383 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ  3,0 1833 

Ʉɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɵɣ  9,0 5500 

Ɇɟɞɧɢɰɤɨ-ɠɟɫɬɹɧɢɰɤɢɣ  5,5 3361 

ɂɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ 10,5 6417 

ɒɢɧɨɪɟɦɨɧɬɧɵɣ  2,0 1222 

Ɋɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ 18 11010 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɫɩɢɫɨɱɧɨɝɨ ɱɢɫɥɚ ɪɚɛɨɱɢɯ: 

Ɋ
ɈɊ Ɏ

ɌɊ ..                                                (2.1) 

ɝɞɟ: ɊɊ.Ɉ. – ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ; 

        ɎɊ – ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɢɯ. 

ɎɊ = Д(ȾɄ – Ⱦȼ – Ⱦɉ) · t – Ⱦɉ.ɉ.Ж · n                           (2.2) 

ɝɞɟ: ȾɄ – ɤɚɥɟɧɞɚɪɧɨɟ ɱɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ;  

        Ⱦȼ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ;  

        Ⱦɉ – ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ;  

        Ⱦɉ.ɉ. – ɱɢɫɥɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ;  

         t – ɜɪɟɦɹ ɫɦɟɧɵ;  

         n – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɦɟɧɵ; n = 0,9. 

ɎɊ = [(365 – 52 – 11) · 8 – 9Ж · 0,9 = 2674,4 ɱɟɥ.-ɱ. 

ɱеɥɨɜекаɊ ɈɊ 238,22
4,2674

61117
..  

     Ʉɨɥɢɱɟɫɬɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɛɟɪɟɬɫɹ 10% ɨɬ ɨɫɧɨɜɧɵɯ 

ɪɚɛɨɱɢɯ. 

ɊɊ.ȼ. = 23 · 0,1 = 2,3 ≈ 2 ɱɟɥɨɜɟɤɚ 
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     Ʉɨɥɢɱɟɫɬɜɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢɧɢɦɚɟɦ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 10% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ: 

ɊɂɌɊ = 23 · 0,1 = 2,3 ≈ 2 ɱɟɥɨɜɟɤɚ 

     ȼɟɫɶ ɲɬɚɬ ɦɚɫɬɟɪɫɤɨɣ: 

ɊɆ = ɊɊ.Ɉ. + ɊɊ.ȼ. + ɊɂɌɊ                                                 (2.3) 

ɊɆ = 23 + 2 + 2 = 27 ɱɟɥɨɜɟɤ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ 

 

     ɍɱɚɫɬɨɤ ɧɚɪɭɠɧɨɣ ɦɨɣɤɢ ɦɚɲɢɧ: 
Ɋɍɑ = 27 · 0,026 = 0,7 ≈ 1 ɪɚɛɨɱɢɣ 

     ɍɱɚɫɬɨɤ ɪɚɡɛɨɪɤɢ, ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ: 

Ɋɍɑ = 27 · 0,158 = 4,2 ≈ 4 ɪɚɛɨɱɢɯ 

          ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ: 

Ɋɍɑ = 27 · 0,297 = 8,01 ≈ 8 ɪɚɛɨɱɢɯ 

     ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ: 

Ɋɍɑ = 27 · 0,039 = 1 ɪɚɛɨɱɢɣ 

     ɍɱɚɫɬɨɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ: 

Ɋɍɑ = 27 · 0,03 = 0,81 ≈ 1 ɪɚɛɨɱɢɣ 

     ɍɱɚɫɬɨɤ ɤɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɵɣ: 

Ɋɍɑ = 27 · 0,09 = 2,43 ≈ 2 ɪɚɛɨɱɢɯ 

     ɍɱɚɫɬɨɤ ɦɟɞɧɢɰɤɨ-ɠɟɫɬɹɧɢɰɤɢɣ: 

Ɋɍɑ = 27 · 0,055 = 1,48 ≈ 1 ɪɚɛɨɱɢɣ 

     ɍɱɚɫɬɨɤ ɢɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ, ɞɟɮɟɤɬɨɜɨɱɧɵɣ: 

Ɋɍɑ = 27 · 0,105 = 2,83 ≈ 3 ɪɚɛɨɱɢɯ 

     ɍɱɚɫɬɨɤ ɲɢɧɨɪɟɦɨɧɬɧɵɣ: 

Ɋɍɑ = 27 · 0,02 = 0,54 ≈ 1 ɪɚɛɨɱɢɣ 

     ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ: 

Ɋɍɑ = 27 · 0,18 = 4,86 ≈ 5 ɪɚɛɨɱɢɯ 
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     2.3 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ  ɨɛɨɪɭɞɨɜɚɧɢɹ 

      

     Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ [3], [5] 

     ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

CɆɇɈȻ

ɋɌ
ɋɌȺɇ

nnɎ
Ɍ

N
05,1

                                                     (2.4) 

ɝɞɟ:NCT – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ; 

       ɌɋɌ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ; 

       ɎɈȻ – ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɪɢɧɢɦɚɟɦ ɎɈȻ = 2000 ɱɚɫɨɜ; 

        nH – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɚ; ɩɪɢɧɢɦɚɟɦ nH = 0,9; 

        nɋɆ – ɱɢɫɥɨ ɫɦɟɧ; ɩɪɢɧɢɦɚɟɦ n = 1 ɫɦɟɧɚ. 

ɫɬаɧкаNɋɌȺɇ 4
19,02000

702805,1
 

     ɂɡ ɱɟɬɵɪɟɯ ɫɬɚɧɤɨɜ ɛɟɪɟɦ: 1 ɬɨɤɚɪɧɵɣ, 1 ɮɪɟɡɟɪɧɵɣ, 1 ɜɟɪɬɢɤɚɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ, 1 ɧɚɠɞɚɱɧɨ-ɨɛɞɢɪɨɱɧɵɣ. 

     Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ: 

CɆɇɈȻ

BPr

ɋɌ
nnɎ
KtN

N                                 (2.5) 

ɝɞɟ: Nr – ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢɫɩɵɬɚɧɢɹ; 

        tP – ɜɪɟɦɹ ɨɛɤɚɬɤɢ ɢɥɢ ɢɫɩɵɬɚɧɢɹ; ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ Ⱦȼɋ tP = 4 ɱɚɫɚ 

-ɞɥɹ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ tP = 3 ɱɚɫɚ 

-ɞɥɹ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ tP = 1,5 ɱɚɫɚ; 

-ɞɥɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɵ  tP = 1,5 ɱɚɫɚ; 

        Ʉȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; Ʉȼ = 1,5. 

     Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɞɥɹ Ⱦȼɋ: 

ɫɬеɧɞNɋɌ 1003,0
19,02000

5,141
 

     Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɞɥɹ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ: 

ɫɬеɧɞNɋɌ 1002,0
19,02000

5,131
 

     Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɞɥɹ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ: 



24 

 

ɫɬеɧɞNɋɌ 10012,0
19,02000

5,15,11
 

     Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɞɥɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɵ: 

ɫɬеɧɞNɋɌ 10008,0
19,02000

5,111
 

     Ʉɨɥɢɱɟɫɬɜɨ ɝɨɪɧɨɜ ɢ ɤɭɡɧɟɱɧɵɯ ɦɨɥɨɬɨɜ ɞɥɹ ɤɭɡɧɟɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ: 

CɆɇɈȻ
ȽɈɊ

nnɞɎ
Q

N                                    (2.6) 

ɝɞɟ: NȽɈɊ – ɤɨɥɢɱɟɫɬɜɨ ɝɨɪɧɨɜ; 
        Q – ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ; 

        ɞ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɝɨɪɧɚ ɢɥɢ ɦɨɥɨɬɚ; 

-ɞɥɹ ɝɨɪɧɨɜ ɞ = 6 

-ɞɥɹ ɦɨɥɨɬɨɜ ɞ = 8. 

ɝɨɪɧN ȽɈɊ 1009,0
19,062000

1000
 

CɆɇɈȻ
ɆɈɅ

nnɞɎ
N

1000
                                         (2.7) 

ɝɞɟ: NɆɈɅ – ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɨɬɨɜ. 

мɨɥɨɬNɆɈɅ 106,0
19,082000

1000
 

     Ʉɨɥɢɱɟɫɬɜɨ ɦɨɟɱɧɵɯ ɜɚɧɧ: 

 
OɈȻ

ȼ
nɞɎ

Q
N                                                          (2.8) 

ɝɞɟ: NB – ɤɨɥɢɱɟɫɬɜɨ ɦɨɟɱɧɵɯ ɜɚɧɧ;  

        Q – ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɩɨɞɥɟɠɚɳɢɯ ɦɨɣɤɟ; ɩɪɢɧɢɦɚɟɦ Q = 1 ɬ/ɱɚɫ; 

        ɞ – ɭɞɟɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɚɧɧɵ; ɞ = 100 ɤɝ/ɱɚɫ;  

        nO – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; nO = 0,9. 

ɜаɧɧаN ȼ 10055,0
9,01002000

1000
 

     ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɩɨɫɬɨɜ. 

     Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɷɥɟɤɬɪɨ-ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ: 
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CɆɇɈȻ
ɋȼɊȾɋ

nnɎKJ

Q
N

1000
                                  (2.9) 

ɝɞɟ: Q – ɨɛɳɚɹ ɦɚɫɫɚ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɦɟɬɚɥɥɚ; ɩɪɢɧɢɦɚɟɦ Q = 1000 ɤɝ; 

        nH – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɚ; ɩɪɢɧɢɦɚɟɦ nH = 0,9;  

        J – ɫɢɥɚ ɬɨɤɚ; J = 200 A; 

        Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ; Ʉ = 6,5. 

пɨɫɬNɋȼɊȾɋ 14,0
19,020005,6200

10001000
 

     Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɝɚɡɨɜɨɣ ɫɜɚɪɤɢ: 

CɆɇɈȻ
ɋȼȽȺЗ

nnɎɞ
Q

N                                      (2.10) 

ɝɞɟ: Q – ɪɚɫɯɨɞ ɚɰɟɬɢɥɟɧɚ, ɤɝ/ɱɚɫ; Q = q · Ɍɋȼ 

        Ɍɋȼ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɝɚɡɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ; Ɍɋȼ = 977; 

        q – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɚɰɟɬɢɥɟɧɚ; 

        Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɦɟɬɚɥɥ; 

-ɞɥɹ ɧɟɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ Ʉ = 75 

-ɞɥɹ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ Ʉ = 100. 

q = S · K 

ɝɞɟ: S – ɬɨɥɳɢɧɚ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɦɟɬɚɥɥɚ; S = 3,5 ɦɦ. 

     Ⱦɥɹ ɧɟɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ:  

q = 3,5 · 75 = 262,5 

Q = 262,5 · 977 = 256462 ɤɝ/ɱɚɫ 

54,0
19,020005,262

25642
ɋȼȽȺЗN  

     Ⱦɥɹ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ: 

q = 3,5 · 100 = 350 

Q = 350 · 977 = 341950 

54,0
19,02000350

341950
ɋȼȽȺЗN  

ɉɪɢɧɢɦɚɟɦ 1 ɩɨɫɬ. 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɉɭɧɤɬɚ ɌɈ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɭɧɤɬɚ ɌɈ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ Ɇɚɪɤɚ Ʉɨɥɢɱɟɫɬɜɨ 

1. Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ ɫɬɚɧɨɤ  1Ʉ62 1 

2. Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ ɫɬɚɧɨɤ  1ȿ61ɆɌ 1 

3. Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ 6Ɇ82 1 

4. ȼɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ 6ȼ12 1 

5. ɋɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ ɞɜɢɝɚɬɟɥɟɣ Ʉɂ 21-18 1 

6. ɋɬɟɧɞ ɞɥɹ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ Ʉɂ 15711 1 

7. ɋɬɟɧɞ ɞɥɹ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ Ʉɂ 4815Ɇ 1 

8. ɋɬɟɧɞ ɞɥɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɵ  Ʉɂ 968ɍ4 1 

9. Ƚɨɪɧ  Ɇ 4129Ⱥ 1 

10. ɉɧɟɜɦɨɦɨɥɨɬ   1 

11. Ɇɨɟɱɧɚɹ ɜɚɧɧɚ   1 

12. ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ  ɌȾɆ-317ɍ2 1 

13. Ƚɚɡɨɫɜɚɪɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ  1 

 

2.4 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ 

Fɍɑ = (FɈȻ + FɆ) · ı                                   (2.11) 

ɝɞɟ: Fɍɑ = ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ; 
        FɈȻ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 
        FɆ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɦɚɲɢɧɨɣ; 
        ı – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɭɱɚɫɬɤɨɜ. 

ɍɱɚɫɬɨɤ ɧɚɪɭɠɧɨɣ ɦɨɣɤɢ ɦɚɲɢɧɵ: 

- ɩɚɪɨɜɨɞɧɨɫɬɪɭɣɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɦɨɣɤɢ ɦɚɲɢɧ – 0,5 ɦ2
 

ɍɱɚɫɬɨɤ ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ: 
- ɧɚɫɬɨɥɶɧɨ-ɡɚɬɨɱɧɵɣ ɫɬɚɧɨɤ – 0,4 ɦ2

 

- ɫɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ – 1 ɦ2
 

- ɧɚɠɞɚɱɧɨ-ɨɛɞɢɪɨɱɧɵɣ – 1,5 ɦ2
 

- ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ – 1,5 ɦ2
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- ɬɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 1Ʉ-62 – 1,5 ɦ2
 

- ɜɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ 2Ⱥ-125 – 1,5 ɦ2
 

- ɬɭɦɛɨɱɤɚ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ – 0,9 ɦ2
 

ɍɱɚɫɬɨɤ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ: 

- ɫɬɟɥɥɚɠ – 1,5 ɦ2
 

- ɦɨɟɱɧɚɹ ɜɚɧɧɚ – 1 ɦ2
 

- ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ – 1,5 ɦ2
 

- ɜɟɪɫɬɚɤ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ – 1 ɦ2
 

ɍɱɚɫɬɨɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ: 

- ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɜɵɛɪɚɤɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ – 1 ɦ2
 

- ɫɬɨɥ – 1 ɦ2
 

- ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ ɩɚɣɤɢ ɦɟɞɧɵɯ ɩɪɨɜɨɞɨɜ – 0,5 ɦ2
 

- ɫɬɟɥɥɚɠ – 1,5 ɦ2
 

- ɩɟɪɟɞɜɢɠɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ – 0,8 ɦ2
 

- ɤɨɧɬɪɨɥɶɧɨ-ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ – 1,3 ɦ2
 

- ɬɟɥɟɠɤɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ – 0,9 ɦ2
 

ɍɱɚɫɬɨɤ ɤɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɵɣ: 
- ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 1 ɦ2

  

- ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɦɨɥɨɬ – 1,2 ɦ2
 

- ɧɚɤɨɜɚɥɶɧɹ – 0,5 ɦ2
 

- ɹɳɢɤ ɞɥɹ ɭɝɥɹ – 1 ɦ2
 

- ɤɭɡɧɟɱɧɵɣ ɝɨɪɧ – 1,5 ɦ2
 

- ɜɚɧɧɚ ɞɥɹ ɡɚɤɚɥɢɜɚɧɢɹ – 1 ɦ2
 

ɍɱɚɫɬɨɤ ɦɟɞɧɢɰɤɨ-ɠɟɫɬɹɧɢɰɤɢɣ: 

- ɫɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ – 1 ɦ2
 

- ɫɬɟɥɥɚɠ – 1,5 ɦ2
 

- ɜɵɬɹɠɧɨɣ ɲɤɚɮ ɞɥɹ ɪɚɫɩɚɣɤɢ ɪɚɞɢɚɬɨɪɨɜ – 1,2 ɦ2
 

- ɜɚɧɧɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɟɪɞɰɟɜɢɧ ɪɚɞɢɚɬɨɪɨɜ – 1,3 ɦ2
 

ɍɱɚɫɬɨɤ ɢɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ: 

- ɫɬɨɥ – 1 ɦ2
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- ɦɨɧɨɪɟɥɶɫ ɫ ɷɥɟɤɬɪɨɬɚɥɶɸ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 3,2 ɬ – 1,6 ɦ2
 

- ɫɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ Ʉɂ-21-18 – 1,5 ɦ2
 

ɒɢɧɨɪɟɦɨɧɬɧɵɣ ɭɱɚɫɬɨɤ: 

- ɫɬɨɥ – 1 ɦ2
 

- ɫɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ – 1 ɦ2
 

- ɜɭɥɤɚɧɢɡɚɬɨɪ – 0,3 ɦ2
. 

ɍɱɚɫɬɨɤ ɪɚɡɛɨɪɤɢ, ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ: 

- ɫɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ – 1 ɦ2
 

- ɫɬɟɥɥɚɠ – 1,5 ɦ2 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɧɚɪɭɠɧɨɣ ɦɨɣɤɢ ɦɚɲɢɧ: 
FɇɆɆ = (0,5 + 10) · 3,5 = 36,7 ɦ2

 

ɉɥɨɳɚɞɶ ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɱɚɫɬɤɚ: 
FɋɆ = 7,3 · 3,3 = 24,09 ɦ2

 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɩɥɢɜɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ: 

FɌɊ = (1,5 + 1 + 1,5 + 1) · 4 = 20 ɦ2
 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɪɚɡɛɨɪɤɢ, ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ: 

FɊȺɁ = (1+1+1,5+10) · 4,9 = 66 ɦ2
 

ɉɥɨɳɚɞɶ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɭɱɚɫɬɤɚ: 

FɗɅ = (1 + 1 + 0,5 + 1,5 + 0,8 + 1,3 + 0,9) · 3 = 21 ɦ2
 

ɉɥɨɳɚɞɶ ɤɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɨɝɨ ɭɱɚɫɬɤɚ: 

FɄ-ɋȼȺɊ = (1 +  1 + 1,2 + 0,5 + 1 + 1,5 + 1) · 5,3 = 38 ɦ2
 

ɉɥɨɳɚɞɶ ɦɟɞɧɢɰɤɨ-ɠɟɫɬɹɧɢɰɤɨɝɨ ɭɱɚɫɬɤɚ: 

FɆɀ = (1 + 1,5 + 1,2 + 1,3) · 3,5 = 17,5 ɦ2
 

ɉɥɨɳɚɞɶ ɢɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɭɱɚɫɬɤɚ: 

FɂɊ = (1 + 1,6 + 1,5) · 4,4 = 18,04 ɦ2
 

ɉɥɨɳɚɞɶ ɲɢɧɨɪɟɦɨɧɬɧɨɝɨ ɭɱɚɫɬɤɚ: 

FɒɊ = (1 + 1 + 0,3) · 3,8 = 8,74 ɦ2 
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ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ: 

FɊɆ = 10 · 4 = 40 ɦ2
 

ɉɥɨɳɚɞɶ ɜɫɟɣ ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ: 

F = FɇɆɆ + FɋɆ + FɌɊ + FɊȺɁ + FɗɅ + FɄ-ɋȼȺɊ + FɆɀ + FɇɆɆ + FɂɊ + FɊɆ = 

36,7 + 24,09 + 20 + 40 + 21 + 38+ 17,5 + 18,04 + 8,75 + 66 =290 ɦ2
 

ɑɬɨɛɵ ɭɱɟɫɬɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɩɨɦɟɳɟɧɢɹ, ɭɜɟɥɢɱɢɦ ɩɨɥɭɱɟɧɧɭɸ ɩɥɨɳɚɞɶ ɧɚ 10%, ɬ.ɟ. ɭɦɧɨɠɢɦ ɧɚ 1,1. 

ɉɨɥɭɱɢɦ 290 · 1,1 = 319 ɦ2
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɦɚɫɬɟɪɫɤɨɣ ɫɨɫɬɚɜɥɹɟɬ 319ɦ2
. 

ɋɤɥɚɞɫɤɨɟ ɩɨɦɟɳɟɧɢɟ ɦɵ ɧɟ ɭɱɢɬɵɜɚɟɦ, ɬ.ɤ. ɫɤɥɚɞ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɡɨɧɵ 

ɉɭɧɤɬɚ. ɉɥɨɳɚɞɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɩɪɢ ɪɚɫɱɟɬɟ ɪɚɡɦɟɪɨɜ ɡɞɚɧɢɹ ɧɟ ɭɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɨɧɢ ɜɵɧɟɫɟɧɵ 

ɡɚ ɩɪɟɞɟɥɵ ɡɞɚɧɢɹ ɜ ɜɢɞɟ ɩɪɢɫɬɪɨɹ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɦɚɫɬɟɪɫɤɨɣ ɤ ɲɢɪɢɧɟ: 

2415,24
12

290
l , ɩɪɢɧɢɦɚɟɦ l = 24, ɤɪɚɬɧɨɟ 6. 

32
12

24

b

l
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
2

1

l

b , ɜɵɛɢɪɚɟɦ «Ƚ»- ɨɛɪɚɡɧɵɣ ɬɢɩ ɪɟɦɨɧɬɚ ɜ ɉɭɧɤɬɟ 

ɌɈ. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

3.1 Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɬɟɧɞɚ 

ɋɬɟɧɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɛɨɪɤɢ, ɫɛɨɪɤɢ ɢ ɩɪɨɜɟɪɤɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɪɭɤɚɜɨɜ (ɛɟɡ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɚ ɢ ɫ 

ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɨɦ). 

ɋɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɥɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɪɭɤɚɜɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɂɧɫɬɪɭɤɰɢɟɣ ɐȼ-ɐɅ-945.   

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɬɟɧɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɨɥ, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɩɪɨɜɟɪɤɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɪɭɤɚɜɨɜ.  

Ɋɟɦɨɧɬɧɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɢɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɧɹɬɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɝɨɥɨɜɤɢ 

ɢ ɧɚɤɨɧɟɱɧɢɤɚ ɧɚ ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɭɸ ɬɪɭɛɤɭ, ɧɨɠɧɢɰɵ ɞɥɹ ɫɧɹɬɢɹ ɢ ɩɪɟɫɫ 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɯɨɦɭɬɨɜ ɢ ɞɪɭɝɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɢɬ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɢ 

ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɫɯɟɦɵ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɪɭɤɚɜɚ, ɭɫɬɪɨɣɫɬɜɨ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɧɚɠɚɬɢɹ ɤɨɧɬɚɤɬɧɨɝɨ ɩɚɥɶɰɚ, ɦɟɝɨɦɦɟɬɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɫɦɨɬɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɨɣ ɬɪɭɛɤɢ.  

Ʉɨɧɬɪɨɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɨɰɟɧɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ, 

ɜɵɜɨɞɢɬ ɢɯ ɧɚ ɞɢɫɩɥɟɣ, ɮɢɤɫɢɪɭɟɬ ɜ ɡɚɩɨɦɢɧɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɢ ɞɚɟɬ 

ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɪɢɝɨɞɧɨɫɬɢ ɪɭɤɚɜɚ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ, Ɇɉɚ 
(ɤɝɫ/ɫɦ2

) 

ɨɬ 0 ɞɨ 1,2 (ɨɬ 
0 ɞɨ 12,0) 

Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ, Ɇɉɚ (ɤɝɫ/ɫɦ2

) 

  0,01 (0,1) 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɭɫɢɥɢɹ ɧɚɠɚɬɢɹ ɤɨɧɬɚɤɬɧɨɝɨ ɩɚɥɶɰɚ, ɤɇ 
(ɤɝɫ) 

ɨɬ 0,02 ɞɨ 0,1 
(ɨɬ 2 ɞɨ 10) 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɭɫɢɥɢɹ ɧɚɠɚɬɢɹ  1,5 
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ɤɨɧɬɚɤɬɧɨɝɨ ɩɚɥɶɰɚ,  % 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ, ɫ ɨɬ 0 ɞɨ 60 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ 
ɢɧɬɟɪɜɚɥɨɜ,  % 

  0,1 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɆɈɦ ɨɬ 1 ɞɨ 10  
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɢɡɨɥɹɰɢɢ, ȼ 1000 

Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ, ɋ ɨɬ  ɩɥɸɫ10 ɞɨ 
ɩɥɸɫ 35 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ȼȺ 350 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 300 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ,  ɦɦ, ɧɟ ɛɨɥɟɟ 1 600ɯ850ɯ800 

ɉɪɢ ɩɨɞɚɱɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ ɱɟɪɟɡ ɪɟɞɭɤɰɢɨɧɧɵɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ  ɤ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ ɧɚɫɨɫɭ, ɩɨɫɥɟɞɧɢɣ 

ɧɚɝɧɟɬɚɟɬ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɩɨɥɨɫɬɶ ɝɪɟɛɟɧɤɢ ɢ 

ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɧɟɣ ɢɫɩɵɬɵɜɚɟɦɵɟ ɪɭɤɚɜɚ. Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɦɚɧɨɦɟɬɪɭ ɩɧɟɜɦɨɫɢɫɬɟɦɵ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ 

ɫɬɟɧɞɚ ɢ ɦɚɧɨɦɟɬɪɭ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ ɧɚɫɨɫɚ. ɉɪɢ 

ɨɬɤɪɵɬɢɢ ɡɚɩɨɪɧɨɝɨ ɢɝɨɥɶɱɚɬɨɝɨ ɤɪɚɧɚ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɨɫɬɢ 

ɝɪɟɛɟɧɤɢ ɢ ɢɫɩɵɬɭɟɦɵɯ ɪɭɤɚɜɨɜ (ɪɢɫɭɧɨɤ 3.1) 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɤɚɦɟɪɵ: 5 ɪɭɤɚɜɨɜ (ɬɢɩ BSP 3/8’’). 

ɂɫɩɵɬɚɬɟɥɶɧɚɹ ɠɢɞɤɨɫɬɶ - ȼɨɞɧɚɹ ɷɦɭɥɶɫɢɹ. ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɨɦɩɪɟɫɫɨɪɭ 

8ЛКЫ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɨɦɩɶɸɬɟɪɧɵɦ ɦɨɞɭɥɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫ ɩɪɢɧɬɟɪɨɦ, ɪɚɡɥɢɱɧɵɦɢ ɚɞɚɩɬɟɪɚɦɢ ɩɨɞ ɥɸɛɵɟ 

ɬɢɩɵ ɮɢɬɢɧɝɨɜ, ɥɚɦɩɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɞɫɜɟɬɤɢ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɤɚɦɟɪɵ, 2-ɣ 

ɤɚɦɟɪɨɣ ɫ ɩɨɦɩɨɣ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɪɭɤɚɜɨɜ ɫ ɞɚɜɥɟɧɢɟɦ ɞɨ 40ЛКЫ ɢ ɬ.ɞ. 

Ɉɫɧɨɜɧɵɟ ɭɡɥɵ ɫɬɟɧɞɚ: 

— ɧɚɫɨɫ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ; 

— ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɨɦɩɪɟɫɫɨɪ 8 bar; 

— ɫɢɫɬɟɦɚ ɊȼȾ, ɫɨɟɞɢɧɹɸɳɚɹ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ ɫ ɦɚɧɨɦɟɬɪɚɦɢ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɝɪɟɛɟɧɤɨɣ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɢɫɩɵɬɵɜɚɟɦɵɯ ɪɭɤɚɜɨɜ; 
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— ɜɚɧɧɚ ɞɥɹ ɢɫɩɵɬɵɜɚɟɦɵɯ ɪɭɤɚɜɨɜ (ɫ ɩɨɞɫɜɟɬɤɨɣ, ɜ ɤɪɵɲɤɟ 

ɭɫɬɚɧɨɜɥɟɧɵ ɨɤɧɚ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɬɪɺɯɫɥɨɣɧɨɝɨ ɫɬɟɤɥɚ 

(ɪɢɫɭɧɨɤ 3.3); 

— ɲɚɪɨɜɵɣ ɤɪɚɧ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɫɢɫɬɟɦɭ; 

— ɤɪɚɧ ɢɝɨɥɶɱɚɬɵɣ «Ɋɚɡɝɪɭɡɤɚ», ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ. 

 

Ɋɢɫɭɧɨɤ 3.1 – Ɉɛɳɢɣ ɜɢɞ ɫɬɟɧɞɚ 
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Ɋɢɫɭɧɨɤ 3.2 – Ɉɛɳɢɣ ɜɢɞ ɢ ɫɯɟɦɚ ɪɚɛɨɬɵ ɫɬɟɧɞɚ 
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Ɋɢɫɭɧɨɤ 3.3 –Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɜɚɧɧɵ ɞɥɹ ɩɪɨɜɟɪɤɢ ɊȼȾ 

ȼɧɭɬɪɢ ɜɚɧɧɵ ɢɦɟɸɬɫɹ ɮɢɬɢɧɝɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɊȼȾ. ɑɟɪɟɡ ɞɚɧɧɵɟ 

ɮɢɬɢɧɝɢ ɩɨɞɚɟɬɫɹ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. ȼɚɧɧɚ ɡɚɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɟɣ 

ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɠɢɞɤɨɫɬɶɸ.  Ʉɪɵɲɤɚ ɤɚɦɟɪɵ ɨɛɨɪɭɞɨɜɚɧɚ ɫɦɨɬɪɨɜɵɦ ɨɤɧɨɦ 

ɢ ɢɦɟɟɬ ɥɚɦɩɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɞɫɜɟɬɤɢ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɤɚɦɟɪɵ. 

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɫɬɟɧɞɚ 

Ɋɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɚ 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɢɦ ɜɫɸ ɧɚɲɭ ɫɢɫɬɟɦɭ ɜ ɜɢɞɟ ɩɪɨɫɬɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ (ɪɢɫɭɧɨɤ 3.4) ɫ ɜɨɡɞɭɲɧɨɣ ɪɚɛɨɱɟɣ ɫɪɟɞɨɣ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɥɢɛɨ 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɚɫɯɨɞɚ), ɥɢɛɨ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɨɦ 

ɢɥɢ ɢɧɨɦ ɭɱɚɫɬɤɟ, ɪɚɜɧɨ ɤɚɤ ɢ ɧɚ ɜɫɟɣ ɞɥɢɧɟ, ɥɢɛɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ 

ɡɚɞɚɧɧɵɯ ɪɚɫɯɨɞɟ ɢ ɩɨɬɟɪɹɯ ɧɚɩɨɪɚ.  

ȼ ɩɪɚɤɬɢɤɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɟɥɹɬɫɹ ɧɚ кɨɪɨɬкие ɢ ɞɥиɧɧые. Ʉ ɩɟɪɜɵɦ 

ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɟɜɵɲɚɸɬ 

5…10% ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɚɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɸɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬ, ɤ ɩɪɢɦɟɪɭ, ɦɚɫɥɨɩɪɨɜɨɞɵ ɨɛɴɟɦɧɵɯ ɩɟɪɟɞɚɱ.  
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Ʉɨ ɜɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ 

ɦɟɧɶɲɟ 5…10% ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ. ɂɯ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɛɟɡ ɭɱɟɬɚ 

ɦɟɫɬɧɵɯ ɩɨɬɟɪɶ. Ʉ ɬɚɤɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɨɬɧɨɫɹɬɫɹ, ɧɚɩɪɢɦɟɪ, 

ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɜɨɞɨɜɨɞɵ, ɧɟɮɬɟɩɪɨɜɨɞɵ.  

ȼ ɥɚɦɢɧɚɪɧɨɦ ɩɨɬɨɤɟ ɞɜɢɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ ɠɢɞɤɨɫɬɢ ɢɦɟɟɬ 

ɫɥɨɢɫɬɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɫɤɨɪɨɫɬɶ, ɨɧɢ ɞɜɢɠɭɬɫɹ, ɭɩɨɪɹɞɨɱɟɧɨ, ɧɟ ɦɟɲɚɹ, ɞɪɭɝ ɞɪɭɝɭ. 

ɉɪɢ ɤɪɢɬɢɱɟɫɤɨɦ ɡɧɚɱɟɧɢɢ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ Rɟ  ɩɨɬɨɤ ɩɪɟɜɪɚɳɚɟɬɫɹ ɢɡ 

ɥɚɦɢɧɚɪɧɨɝɨ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɢ ɧɚɨɛɨɪɨɬ. 

Ʌɚɦɢɧɚɪɧɵɣ ɩɨɬɨɤ Rɟ < Rɟɤɪɢɬ, 

Reɤɪɢɬ  = 2300 

Rɟ = υ∙d∙103
/V                                                                                                                      (3.1) 

ɝɞɟ  υ - ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 

V - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɦɦ2/ɫ, 

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ  

Rɟ - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ. 

 

Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɩɪɨɫɬɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ: 

υ = Q∙102
/6d

2∙π / 4                                                                  (3.2) 

Q - ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɩɨɞɲɢɩɧɢɤ, ɥ/ɦɢɧ  

ɇɚɯɨɞɢɦ ɪɚɡɦɟɪ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Rɟ = НQ∙105/10∙6d
2∙π / 4;                                                        (3.3) 

Rɟ = Q∙104
/6d

2∙π / 4;                                                              (3.4) 
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2300 = 9,75∙104/6π/4 

d = 10,1∙104/6π/4∙2300; 

d = 12 ɦɦ. 

ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ: 

υ = 9,75∙102/6∙92∙π/4=2,55ɦ/ɫ. 

ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ: 

Rɟ < Rɟɤɪɢɬ 

                                                            Rɟ = υ∙d∙103
/V,                                                                       (3.5) 

d = 12 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɜɟɧ 12 ɦɦ. 

ɉɪɨɜɟɪɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɭɞɚɪɟ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦ ɭɞɚɪɨɦ (ɪɢɫɭɧɨɤ 3.5) ɧɚɡɵɜɚɟɬɫɹ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ 

ɢɥɢ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ  ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜɵɡɜɚɧɧɨɟ ɢɡɦɟɧɟɧɢɟɦ 

ɜɨ ɜɪɟɦɟɧɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɫɜɹɡɚɧɧɨɟ ɫ ɛɵɫɬɪɵɦ 

ɫɪɚɛɚɬɵɜɚɧɢɟɦ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɗɬɨɬ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɛɵɫɬɪɨɬɟɱɧɵɦ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɱɟɪɟɞɨɜɚɧɢɟɦ ɪɟɡɤɢɯ ɩɨɜɵɲɟɧɢɣ ɢ ɩɨɧɢɠɟɧɢɣ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɨ ɫ 

ɭɩɪɭɝɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɠɢɞɤɨɫɬɢ ɢ ɫɬɟɧɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɭɞɚɪ ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɪɟɡɤɨɦ ɨɬɤɪɵɬɢɢ ɢɥɢ ɡɚɤɪɵɬɢɢ ɤɪɚɧɚ ɢɥɢ 

ɞɪɭɝɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɨɬɨɤɨɦ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɞɚɪ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɨɦɤɟ ɢ ɞɚɠɟ ɤ ɪɚɡɪɭɲɟɧɢɸ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɜɵɡɜɚɬɶ ɪɚɡɪɵɜ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼɟɥɢɱɢɧɚ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ  (ɭɞɚɪɧɨɣ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ ɇ.Ȼ. ɀɭɤɨɜɫɤɨɝɨ: 

ɫɬ

ɠ

ɠ

d

ȿ
ȿ

ȿ
а

1

; ɦ/ɫɟɤ                                           (3.6) 

ɝɞɟ ȿɠ  = 1,65∙109
 ɇ/ɦ2

 – ɨɛɴɟɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
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ρ = 9,25
3м
ɇ

 - ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

ȿ = 2∙1011
3м
ɇ

 
 - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; 

d = 0, 012 ɦ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

ıɫɬ = 0,0032 ɦ – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ. 

0032,0

012,0

102

65,1
1

25,9
1065,1

11

9

а  = 1141,7 ɦ/ɫɟɤ. 

 

Ɋɢɫɭɧɨɤ 3.5 - ɋɬɚɞɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ 

ȼɟɥɢɱɢɧɚ ɪɚɡɪɵɜɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ı = 
cɬ

dɪ
2

max ; ɇ/ɦɦ2
;                                        (3.7)                

ɝɞɟ Ɋmax = Ɋɧ = 20 Ɇɉɚ = 20∙106 ɇ/ɦɦ2
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ı = 
0032,02

012,020
37,5  ɇ/ɦɦ2

. 

Ⱦɥɹ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ: 

ı < ɞɨп ; 

ɝɞɟ ɞɨп  = 40 Ɇɉɚ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ  37,5 Ɇɉɚ < 40Ɇɉɚ. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɱɺɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɪɢ ɪɟɲɟɧɢɢ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɧɚɞɨ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ. ȼ 

ɨɬɤɪɵɬɨɣ ɫɯɟɦɟ ɜɫɚɫɵɜɚɸɳɚɹ ɥɢɧɢɹ ɧɚɫɨɫɚ ɢ ɫɥɢɜɧɚɹ – ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ 

ɪɚɡɨɦɤɧɭɬɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɧɢ ɫɨɨɛɳɚɸɬɫɹ ɫ ɝɢɞɪɨɛɚɤɨɦ, ɞɚɜɥɟɧɢɟ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜ ɤɨɬɨɪɨɦ – ɚɬɦɨɫɮɟɪɧɨɟ. ɇɚɥɢɱɢɟ ɝɢɞɪɨɛɚɤɚ, 

ɫɨɞɟɪɠɚɳɟɝɨ ɡɚɩɚɫ ɠɢɞɤɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ 

ɢɡ ɫɢɫɬɟɦɵ. ɗɬɚ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɢɬɚɬɶ ɨɞɧɢɦ ɧɚɫɨɫɨɦ ɧɟɫɤɨɥɶɤɨ 

ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. ȼ ɰɟɥɢɤɨɦ, ɨɧɚ ɩɪɨɳɟ ɡɚɤɪɵɬɨɣ. Ɉɞɧɚɤɨ, ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ 

ɧɚɫɨɫɨɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɢɬɶ ɧɟɥɶɡɹ – ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ɋɚɡɪɹɠɟɧɢɟ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɧɚɫɨɫɚ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɤɚɜɢɬɚɰɢɢ ɢ ɩɨɞɫɨɫɭ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɭ. 

ȼ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɧɚɩɪɚɜɥɹɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɚɫɨɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɫɧɨɜɧɨɣ ɤɨɧɬɭɪ ɰɢɪɤɭɥɹɰɢɢ ɧɟ 

ɫɜɹɡɚɧ ɫ ɚɬɦɨɫɮɟɪɨɣ, ɱɬɨ ɡɚɳɢɳɚɟɬ ɫɢɫɬɟɦɭ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɪɚɛɨɬɟ ɜ ɡɚɩɵɥɟɧɧɨɣ ɫɪɟɞɟ. Ʉɪɨɦɟ ɬɨɝɨ ɧɚɥɢɱɢɟ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɧɢɡɤɨɧɚɩɨɪɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɭɦɟɧɶɲɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɤɚɜɢɬɚɰɢɢ. ȼ ɷɬɨɣ ɫɯɟɦɟ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ ɥɟɝɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɡɚɤɪɵɬɨɣ ɫɯɟɦɵ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ 

ɫɥɨɠɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ – ɫɢɫɬɟɦɵ ɩɨɞɩɢɬɤɢ – ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɬɟɱɤɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ. 
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Ɋɢɫɭɧɨɤ 3.6 – ɉɪɢɦɟɪɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 

1-ɇɚɫɨɫ; 2-Ƚɢɞɪɨɰɢɥɢɧɞɪ; 3-Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 4-ɉɟɪɟɥɢɜɧɨɣ 

ɤɥɚɩɚɧ; 5-Ɏɢɥɶɬɪ; 6-Ȼɚɤ; 7-Ⱦɪɨɫɫɟɥɶ; 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

мɉаPɪаɛ 20  - ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦ ɨɪɝɚɧɟ; 

кɇF хɪ 100..  - ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɩɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ; 

ммl пɛ 500..
 - ɩɟɪɟɦɟɳɟɧɢɟ; 

ɫt пɛ 15..
 - ɜɪɟɦɹ ɛɵɫɬɪɨɝɨ ɩɨɞɴɺɦɚ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜɨɞɧɚɹ ɷɦɭɥɶɫɢɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ: 

ɫ
м

ɫ
м

t

l

пɛ

пɛ

пɛ
пɛ

033,0
15

500,0

;

..

..

..

..

                                         (3.8)                 

ɉɥɨɳɚɞɶ ɩɨɪɲɧɹ: 

22

2

..

005,05000
20

100000

;

ммм
ммɇ
ɇ

S

P

F
S

п

ɪаɛ

xp

п

                           (3.9)             

Ⱦɢɚɦɟɬɪ ɩɨɪɲɧɹ: 
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ммD

мммм
D

S
D

п

п

п
п

100

100
14,3

5000
5,2

;5,2

2

                                     (3.10)             

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ: 

ɫек
мм

ɫ
м

Q

D
Q

ɧаɫ

ппɛ

3
4

2

2

..

1059,2
4

)10,0(14,3033,0

4
                   (3.11)  

ɉɭɬɟɜɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

;
2

2

.
d

l
Pпɭɬ                                             (3.12)                

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ; 

мl 4,0  - ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

мd 012,0  - ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

3
925

м
кɝ

 - ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

 - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, сек
м . 

;
4

2
d

Q

S

Q
                                                              (3.13)             

ɝɞɟ 
ɫек
м

Q
3

41075,2  - ɨɛɴɺɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ; 

ɫек
м

32,0
012,014,3

1059,24
2

4

 

ȼɟɥɢɱɢɧɚ  ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ʉɪɢɬɟɪɢɟɦ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, 
e
R : 

;
d

Re                                                                      (3.14)               

ɝɞɟ 
ɫек
м2

61060  - ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɞɥɹ ɦɚɫɥɚ ɂ-Ƚ-Ⱥ-

100; 
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640
1060

012,032,0
6eR  

ɉɪɢ 23200
e
R  ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɥɚɦɢɧɚɪɧɵɣ. 

ɆɉаP

Re

1,1
2

32,0
925

012,0

4
1,0

1,0
640

64

;
64

2

                        (3.15)             

Ɋɚɫɱɟɬ ɤɨɦɩɪɟɫɫɨɪɚ 

Ʉɨɦɩɪɟɫɫɨɪ - ɷɬɨ ɦɚɲɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɠɚɬɢɹ ɝɚɡɨɜ ɢ ɩɚɪɨɜ. ȼ 

ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ ɩɨɜɵɲɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜ. 

Ʉɨɦɩɪɟɫɫɨɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɤɨɧɟɱɧɨɦɭ ɞɚɜɥɟɧɢɸ 

ɢ ɩɨ ɨɛɴɺɦɧɨɣ ɩɨɞɚɱɟ.  

- Pɤ≈0,1Ɇɉɚ – ɜɟɧɬɢɥɹɬɨɪɵ (ɩɟɪɟɦɟɳɟɧɢɟ ɝɚɡɚ) 

- Ɋɤ<1Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɤɨɦɩɪɟɫɫɨɪɵ: 

- Pɤ<10Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 

- Pɤ>10Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪ ɛɨɥɶɲɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

Q=(n-q-n)/1000                                            (3.16)           

ɝɞɟ Q-ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɚ, ɥ/ɦɢɧ; ɩ- ɨɛɨɪɨɬɵ ɜɚɥɚ 

ɤɨɦɩɪɟɫɫɨɪɚ, ɦɢɧ1 
q- ɨɛɴɟɦɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɤɨɦɩɪɟɫɫɨɪɚ Ɍе-ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

Q=(1000-10-0,55)/1000=5,5 ɥ/ɦɢɧ  

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɮɨɪɦɭɥɟ , Д9Ж 

N=(P-Q)/99.8H.36-450-no                                         (3.17)        

ɝɞɟ Ɋ=490,5 ɤɉɚ- ɞɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ Ɍ=0,85-

ɩɨɥɧɧɵɣ ɄɉȾ ɤɨɦɩɪɟɫɫɨɪɚ 

N=(490,5-5,5)/9,8H,36-450-0,85=0,49KBT 
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ɉɨ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ80Ⱥ6ɍɁ ȽɈɋɌ 1952381. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ -1000 ɨɛ/ɦɢɧ;  ɦɨɳɧɨɫɬɶ -0,75 ɤȼɬ. 

Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. Ɉɝɪɚɠɞɟɧɢɟ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ 

ɩɪɨɯɨɞɧɨɣ ɳɟɥɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

ɇɚɯɨɞɢɦ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

AP=V/2q-(Q/u-7i-d-t)
2
-98,l                                               (3.18)             

ɝɞɟ Q-ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɤɥɚɩɚɧ, ɫɦ3/ɦɢɧ     d=1,2 ɫɦ - ɞɢɚɦɟɬɪ ɤɥɚɩɚɧɚ  

V=0,00085 ɤɝ/ ɫɦ3
- ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢ=0,52-^0,55 - ɤɨɷɮɮɢɰɢɟɧɬ 

ɪɚɫɯɨɞɚ t- ɲɢɪɢɧɚ ɳɟɥɢ ɜ ɫɟɱɟɧɢɢ, ɫɦ. ɒɢɪɢɧɚ ɳɟɥɢ ɞɥɹ ɬɚɪɟɥɤɢ ɤɥɚɩɚɧɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

t=h-Sma,                                                           

ɝɞɟ h-ɜɵɫɨɬɚ ɤɥɚɩɚɧɚ, ɦɦ.      

t=10-Sin45°=7,07MM. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ:  

ȾɊ=(0,00085/2-9,81)(-26,7/0553-3314-1,2-05707)
2
-98,1=0,015ɤɉɚ              

Ⱦɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɥɚɩɚɧ ɨɬɨɪɜɟɬɫɹ ɨɬ ɫɜɨɟɝɨ ɫɟɞɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ           

ɭɫɥɨɜɢɟɦ ɪɚɜɧɨɜɟɫɢɹ ɮɨɪɦɭɥɚ , Д9Ж 

Ɋɤɪ—Ɋɧ'Ƚɤɥ,                                                         (3.19)   

ɝɞɟ Ɋɧ- ɞɚɜɥɟɧɢɟ ɜ ɧɚɱɚɥɟ ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ, ɤɉɚ; 

Fɤɥ=ɉ*r=3.14*0.6=1.13  ɫɦ. 

ɉɪɢɧɢɦɚɟɦ Ɋɤɪ=490,5 ɤɉɚ=0,490 Ɇɩɚ. 

Ɂɚɡɨɪ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɩɪɢ ɪɚɛɨɱɟɣ ɧɚɝɪɭɡɤɟ 0,101<S<0.25t 

Ɂɚɡɨɪ ɦɟɠɞɭ ɜɢɬɤɚɦɢ S=0,25 ɦɦ; L=498.8MM; g=I560-10-
3
H; 0=1.25 

ɫɦ3/ɦɢɧ. 

ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 

ɜɚɥɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж. 

W=(7ɝ-ɩ)/30,                                                               (3.20)   

ɝɞɟ ɩ=1000, ɨɛ/ɦɢɧ.  W=3,14-1000/30=104,7 ɫ"1 

 ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

MHOM=(N-1000)/W                                                                                         (3.21)  
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Ɇɧɨɦ=0.49-1000/104.7=4.7 ɇ*ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж  

MMK=R*MHOM,                           

ɝɞɟ R-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (R=2).           

Ɇɦɚɯ=2*4.7=9,4ɇ*ɦ. 

Ⱦɥɹ ɩɨɫɚɞɤɢ ɲɤɢɜɚ ɩɪɢɦɟɧɹɟɦ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɲɩɨɧɤɭ ɫ ɪɚɡɦɟɪɚɦɢ 

6б6б35 ɩɨ ȽɈɋɌ 23360-78 

ɉɪɨɜɟɪɤɭ ɲɩɨɧɤɢ ɧɚ ɫɦɹɬɢɟ ɜɟɞɟɦ, ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɢ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ , Д11Ж 

TcM=2M/d*(h-ti)-lp<[T]CM,                               (3.22) 

ɝɞɟ d-ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦɦ; 1Ɋ-ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ; lp=L-b, ɖ=6ɦɦ-ɲɢɪɢɧɚ; 

1Ɋ=35-6=29ɦɦ; 

ДĲЖɫɦ- ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɸ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɬɚɥɶɧɨɣ ɫɬɭɩɢɰɟ 

100-200 ɇ/ɦɦ2, ɩɨ ɱɭɝɭɧɧɨɣ ɫɬɭɩɢɰɟ 50-60 ɇ/ɦɦ2
. 

[ĲЖɫɦ=2-9400/18*(6-3,5)-29=14,4ɇ/ɦɦ2
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɪɚɡɦɟɪɨɜ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

d=0.46*V*Q/V,                                        (3.23) 

ɝɞɟ Q-ɪɚɫɯɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɥ/ɦɢɧ; V-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɦ/ɫ 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж. 

V=(0,l-P)/98.1,                                            

ɝɞɟ Ɋ=245 ɤɉɚ-ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ.  VH=0,1 -245/98.1=0,25ɦ/ɫ 

-ɞɥɹ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ VBC=0, 1Ɇ/ɋ-ȾɅə ɜɫɚɫɵɜɚɸɳɟɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ; 

1ɧ =0.46 V~l,74/0,25=12ɦɦ-ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɧɚɝɧɟɬɚɧɢɹ ɫ1ɧ=19ɦɦ-ɞɢɚɦɟɬɪ 

ɬɪɭɛɵ ɜɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɦɚɫɥɨɩɪɨɜɨɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д9Ж: 

PH=(2000*S*R)/d,                                               (3.24) 

ɝɞɟ S-ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 
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R- ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɩɚ (R=40% - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɡɪɵɜ 

ɫɬɚɥɢ) 

R=(50-40/1000)*98,l=196,2 Ɇɉɚ 

Ɋɧ=(2000-1-196,2)/12=32700 Ɇɉɚ 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɨɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɪɚɡɦɟɪɨɜ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж   

d=0.46*V*Q/V,                                               (3.25) 

ɝɞɟ Q-ɪɚɫɯɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɥ/ɦɢɧ; V-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɦ/ɫ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

V=(0,l*P)/98.1,                                            

ɝɞɟ Ɋ=245 Ɇɉɚ-ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ.  VH=0,1 *245/98.1=0,25ɦ/ɫ-ɞɥɹ 

ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ VBC=0, 1Ɇ/ɋ-ȾɅə ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

(1ɧ =0.46 V*l,74/0,25=12ɦɦ-ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɧɚɝɧɟɬɚɧɢɹ ɫ1ɧ=19ɦɦ-ɞɢɚɦɟɬɪ 

ɬɪɭɛɵ ɜɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɦɚɫɥɨɩɪɨɜɨɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

PH=(2000*S*R)/d,                                          (3.26) 

ɝɞɟ S-ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 

R- ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɩɚ (R=40% - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɡɪɵɜ 

ɫɬɚɥɢ) 

R=(50-40/1000)*98,l=196,2 Ɇɉɚ                                                                    

Ɋɧ=(2000*1*196,2)/12=32700 Ɇɉɚ 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɨɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɟɯɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ. 

Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɞɟɬɚɥɢ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɫɨɨɛɪɚɠɟɧɢɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ȽɈɋɌɨɜ ɢ ɢɧɵɯ ɨɬɪɚɫɥɟɜɵɯ ɫɬɚɧɞɚɪɬɨɜ. 
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3.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

3.3.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɷɬɨ 

ɫɢɫɬɟɦɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɚɤɬɨɜ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ, 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɨɯɪɚɧɟɧɢɹ ɡɞɨɪɨɜɶɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫɟ 

ɬɪɭɞɚ. 

ɋɩɟɰɢɮɢɤɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɡɞɟɫɶ ɛɨɥɶɲɢɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɫɬɪɨɠɟ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɒɢɪɨɤɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɹ, ɚ ɬɚɤɠɟ ɯɢɦɢɡɚɰɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɥɨɠɧɨɣ, ɧɟɩɪɟɪɵɜɧɨ 

ɨɛɧɨɜɥɹɟɦɨɣ ɬɟɯɧɢɤɢ ɬɪɟɛɭɸɬ ɨɬ ɫɩɟɰɢɚɥɢɫɬɨɜ ɯɨɡɹɣɫɬɜɚ ɜɫɟɫɬɨɪɨɧɧɢɯ 

ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨ ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ 

ɫɨɡɞɚɧɢɹ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɜɨɢɯ ɩɨɞɱɢɧɺɧɧɵɯ ɢ 

ɜɵɪɚɛɨɬɤɢ ɭ ɧɢɯ ɩɪɨɱɧɵɯ ɧɚɜɵɤɨɜ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ.  

3.3.2 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɞɥɹ ɫɪɟɡɚɧɢɹ 

ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ 

Ʉ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɬɨɥɶɤɨ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ 

ɢɧɫɬɪɭɤɬɚɠ, ɭɫɜɨɢɜɲɢɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɥɭɱɢɜɲɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ 

ɧɚɜɵɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ. 

ɉɪɢɫɬɭɩɚɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ, ɦɨɝɭɬ ɬɨɥɶɤɨ ɥɢɰɚ, 

ɯɨɪɨɲɨ ɡɧɚɤɨɦɵɟ ɫ ɢɯ ɭɫɬɪɨɣɫɬɜɨɦ, ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟɦ. 

ɉɪɢɫɬɭɩɚɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ, ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ: 

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

ɡɚɜɹɡɚɬɶ ɪɭɤɚɜɚ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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- ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɫɬɟɧɞɚ;  

- ɨɩɪɨɛɨɜɚɬɶ ɫɬɟɧɞ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 

- ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɣ ɢ ɞɪɭɝɢɯ ɡɚɳɢɬɧɵɯ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

ȼɨ 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. 

ɉɪɢ ɜɪɟɦɟɧɧɨɣ ɨɬɥɭɱɤɟ ɨɬ ɫɬɟɧɞɚ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ, ɚ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɤɥɸɱɟɧ.  

ɉɪɢ 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. 

3.4 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɤɚɤ ɷɥɟɦɟɧɬ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ 

ɞɨɥɠɧɚ ɦɚɫɫɨɜɨ ɢ ɩɪɨɱɧɨ ɜɨɣɬɢ ɜ ɪɟɠɢɦ ɬɪɭɞɨɜɨɝɨ ɞɧɹ. ȿɣ ɨɬɜɨɞɢɬɫɹ ɪɨɥɶ 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ. ɋɟɱɟɧɨɜɫɤɢɣ ɮɟɧɨɦɟɧ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ - ɜɚɠɧɨɟ 

ɭɫɥɨɜɢɟ ɞɥɹ ɩɥɨɞɨɬɜɨɪɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɱɟɪɟɞɨɜɚɧɢɟ ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ 

ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɢ ɢ ɩɨɜɵɲɚɸɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ 

ɨɪɝɚɧɢɡɦɚ ɷɦɨɰɢɨɧɚɥɶɧɨɦɭ ɫɬɪɟɫɫɭ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɩɪɨɰɟɫɫɚɦɢ, ɪɚɛɨɬɨɣ 

ɚɧɚɥɢɡɚɬɨɪɨɜ, ɬɨɱɧɵɦɢ ɢ ɛɵɫɬɪɵɦɢ ɞɟɣɫɬɜɢɹɦɢ ɢ ɬ.ɞ. 
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Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, - ɫɧɢɠɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ. Ɉɤɚɡɵɜɚɹ 

ɛɥɚɝɨɬɜɨɪɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɪɚɛɨɬɚɸɳɟɝɨ, ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɬ ɦɨɡɝɨɜɨɟ ɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ ɤɪɨɜɨɨɛɪɚɳɟɧɢɟ. Ɇɵɲɟɱɧɵɟ 

ɞɜɢɠɟɧɢɹ ɫɨɡɞɚɸɬ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɧɟɪɜɧɵɯ ɢɦɩɭɥɶɫɨɜ, ɤɨɬɨɪɵɟ ɨɛɨɝɚɳɚɸɬ 

ɦɨɡɝ ɦɚɫɫɨɣ ɨɳɭɳɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɸ ɭɫɬɨɣɱɢɜɨɦɭ ɧɚɫɬɪɨɟɧɢɸ. 

ȼɚɠɧɨ ɭɱɢɬɵɜɚɬɶ ɜɢɞɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ 

ɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɛɨɥɶɲɢɦ ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ (ɷɬɨ 

ɩɪɨɮɟɫɫɢɢ ɩɟɞɚɝɨɝɚ, ɜɪɚɱɚ, ɢɧɠɟɧɟɪɚ, ɭɱɟɧɧɨɝɨ ɢ ɬ.ɞ.). 

ɉɨ ɫɬɟɩɟɧɢ ɮɢɡɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɟ ɧɟɪɜɧɨ-

ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɞɟɥɹɸɬ ɦɟɞɢɰɢɧɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɬɪɭɞ 

ɤɨɬɨɪɵɯ ɫɜɹɡɚɧ ɫ ɛɨɥɶɲɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɩɪɢɧɹɬɢɟ ɩɪɚɜɢɥɶɧɨɝɨ 

ɪɟɲɟɧɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞ ɯɢɪɭɪɝɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɜɵɫɨɤɢɦ ɧɟɪɜɧɨ-

ɷɦɨɰɢɨɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 

ɦɵɲɰ ɜ ɩɪɨɰɟɫɫɟ ɨɩɟɪɚɰɢɢ Д15,19]. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɜɢɞɵ ɬɪɭɞɚ ɩɪɟɞɴɹɜɥɹɸɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɵ, ɫɜɹɡɚɧɧɨɝɨ ɫ 

ɧɚɩɪɹɠɟɧɢɟɦ ɜɧɢɦɚɧɢɹ, ɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ ɧɚ 

ɦɵɲɟɱɧɵɣ ɚɩɩɚɪɚɬ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɧɭɠɧɨ ɜɤɥɸɱɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɭɩɪɚɠɧɟɧɢɹ ɧɚ ɪɚɡɝɢɛɚɧɢɟ ɬɭɥɨɜɢɳɚ, ɧɚɤɥɨɧɵ, ɜɪɚɳɟɧɢɟ ɜ ɩɥɟɱɟɜɵɯ 

ɫɭɫɬɚɜɚɯ, ɩɨɜɨɪɨɬɵ, ɜɪɚɳɟɧɢɟ ɬɭɥɨɜɢɳɟɦ ɢ ɞɪɭɝɢɟ ɭɩɪɚɠɧɟɧɢɹ Д19]. 

3.5 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – ɷɬɨ ɫɭɦɦɚ ɫɥɟɞɭɸɳɢɯ 

ɡɚɬɪɚɬ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɫɨɞɟɪɠɚɧɢɸ: 

ɋɄɈɇ = ɆɁ + ɁɈ + ɋɈ + ɉɊ                               (3.27) 

ɝɞɟ: ɆɁ – ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ.; 
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ɁɈ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ.; 

ɋɈ – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ, ɪɭɛ.; 

ɉɊ – ɩɪɨɱɢɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɨɬɪɚɠɚɸɬ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 

ɩɪɢɨɛɪɟɬɟɧɢɹ ɞɟɬɚɥɟɣ: 

ɆɁ = ɋɊɆ + ɋɉȾ + ɋɈȾ                                              (3.28) 

ɝɞɟ: ɋɊɆ – ɫɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; 

ɋɉȾ – ɫɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɈȾ – ɫɬɨɢɦɨɫɬɶ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɚɧɤɚ ɞɥɹ ɫɪɟɡɚɧɢɹ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ ɫ 

ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ ɧɭɠɧɵ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ: 

- ɫɬɚɥɶɧɨɣ ɩɪɨɤɚɬ ɬɨɥɳɢɧɨɣ 3 ɢ 5 ɦɦ; 

- ɭɝɨɥɨɤ 32ɯ32ɯ4, 50ɯ50ɯ5; 

- ɲɜɟɥɥɟɪ 5ɍ. 

     ɂɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɪɵɧɨɱɧɨɣ ɰɟɧɵ ɧɚ ɷɬɢ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɚɟɦ: 

ɋɊɆ = 690 + 390 + 345 + 450 = 1875 ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ɩɪɢɦɟɪɧɨ 1900 ɪɭɛɥɟɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ: 

ɋɉȾ = ɋȻ + ɋɗɅ + ɋɗɅ.Ⱦ + ɋɊȿȾ + ɋɆɍɎ                                        (3.29) 

ɝɞɟ:  ɋȻ – ɫɬɨɢɦɨɫɬɶ ɛɨɥɬɨɜ, ɝɚɟɤ, ɲɚɣɛ, ɪɭɛ.; 

ɋɗɅ – ɫɬɨɢɦɨɫɬɶ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɪɭɛ.; 

ɋɗɅ.Ⱦ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɭɛ.; 

ɋɊȿȾ – ɫɬɨɢɦɨɫɬɶ ɪɟɞɭɤɬɨɪɚ, ɪɭɛ.; 

ɋɆɍɎ – ɫɬɨɢɦɨɫɬɶ ɦɭɮɬɵ, ɪɭɛ. 

ɂɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɪɵɧɨɱɧɨɣ ɰɟɧɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɩɨɥɭɱɚɟɦ: 

ɋɉȾ = 100 + 50 + 3200 + 9500 + 90 = 12940 ɪɭɛ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟɭɤɚɡɚɧɧɵɟ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɜɟɥɢɱɢɜɚɟɦ 

ɋɉȾ ɧɚ 5%, ɬɨɝɞɚ: 

ɋɉȾ = 12940 + (12940 · 0,05) = 13587 ɪɭɛ. 
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ɉɪɢɧɢɦɚɟɦ ɋɉȾ = 13600 ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ: 

ɋɈȾ = ɋɆɁ + ɋɁɉ                                                 (3.30) 

ɝɞɟ: ɋɆɁ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɡɚɝɨɬɨɜɨɤ, ɪɭɛ.; 

ɋɁɉ – ɡɚɪɩɥɚɬɚ ɪɚɛɨɱɢɦ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɪɭɛ. 

ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɭɱɢɬɵɜɚɥɚɫɶ ɜɵɲɟ, ɚ ɱɚɫɬɶ ɦɚɬɟɪɢɚɥɨɜ 

ɢɦɟɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚɟɦ ɋɆɁ = 1000 ɪɭɛ. 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɫɬɟɧɞɚ, ɩɨɜɨɪɨɬɧɨɣ ɩɥɢɬɵ ɢ ɧɚɠɢɦɧɨɝɨ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɤɚɪɧɵɟ, ɮɪɟɡɟɪɧɵɟ, ɫɜɟɪɥɢɥɶɧɵɟ ɢ 

ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ. 

Ɏɨɧɞ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɟ ɎɊȾ.ɋ = 159 ɱɟɥ.-ɱ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɡɚ ɨɞɢɧ ɱɚɫ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ: 

.3,50
159

8000 ɪɭɛɋЗɉЧ  

ȼɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɪɚɛɨɱɢɦɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɢ ɪɚɦɵ 

ɫɨɫɬɚɜɥɹɟɬ: 

- ɬɨɤɚɪɶ – 4 ɱɚɫɚ, ɩɥɸɫ 2 ɱɚɫɚ ɧɚ ɫɜɟɪɥɢɥɶɧɨɦ ɫɬɚɧɤɟ; 

- ɮɪɟɡɟɪɨɜɳɢɤ – 4 ɱɚɫɚ; 

- ɫɜɚɪɳɢɤ – 6 ɱɚɫɨɜ. 

Ɉɛɳɟɟ ɜɪɟɦɹ t0 = 4 + 2 + 4 + 6 = 16 ɱɚɫɨɜ. 

ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɫɨɫɬɚɜɢɬ: 

ɋɁɉ = 50,3 · 16 = 804,8 ≈ 805 ɪɭɛ. 

Ɍɨɝɞɚ: ɋɈȾ = 1000 + 805 = 1805 ɪɭɛ. 

ɆɁ = 1900 + 13600 + 1805 = 17305 ɪɭɛ. 

ȼ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɜɵɩɥɚɬɵ ɩɪɟɦɢɣ ɪɚɛɨɱɢɦ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦ ɡɚ 

ɮɚɤɬɢɱɟɫɤɢ ɜɵɩɨɥɧɟɧɧɭɸ ɪɚɛɨɬɭ, ɧɚɱɢɫɥɟɧɢɟ ɢɫɯɨɞɹ ɢɡ ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ ɢ 

ɞɨɥɠɧɨɫɬɧɵɯ ɨɤɥɚɞɨɜ. 

Ɉɩɥɚɬɚ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ 805 ɪɭɛ., ɨɩɥɚɬɚ ɫɥɟɫɚɪɹ ɡɚ ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ 

ɫɨɫɬɚɜɢɬ, ɩɪɢ ɎɊȼ = 20 ɱɟɥ.-ɱ.: 
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ɈɋɅ = 20 · 50,3 = 1006 ɪɭɛ. 

ȼɫɟɝɨ ɨɩɥɚɬɚ ɬɪɭɞɚ ɫ ɭɱɟɬɨɦ ɩɪɟɦɢɢ ɜ ɪɚɡɦɟɪɟ 25% ɨɬ ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫɨɫɬɚɜɢɬ: 

ɁɈ = 805 + 1006 + (805 + 1006) · 0,25 = 2263 ɪɭɛ. 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, 

ɫɨɫɬɚɜɥɹɸɬ:  

- ɨɪɝɚɧɚɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ – 4%; 

- ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ – 28%; 

- ɮɨɧɞ Ɇɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ – 3,6%; 

- ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɮɨɧɞ ɡɚɧɹɬɨɫɬɢ – 0,7% ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ. 

ȼɫɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 36,3% 

Ɉɋ = 2263 · 0,363 = 821,5 ɪɭɛ. 

ȼ ɫɨɫɬɚɜ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɜɯɨɞɹɬ ɧɚɥɨɝɨɜɵɟ ɫɛɨɪɵ, ɨɬɱɢɫɥɟɧɢɹ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɩɥɚɬɟɠɢ ɡɚ ɫɜɟɪɯɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɉɪɨɱɢɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 15% ɨɬ ɫɭɦɦɵ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

ɉɁ = (17305 + 2263 + 821,5) · 0,15 = 3058 ɪɭɛ. 

     Ɍɨɝɞɚ ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɚɧɤɚ ɫɨɫɬɚɜɢɬ: 

ɋɋɌ = 17305 + 2263 + 821,5 + 3058 = 23448 ɪɭɛ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ 

ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ 

ɫɪɟɡɚɧɢɹ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ ɫ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ. 

Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɧɚ ɫɪɟɡɚɧɢɟ ɨɞɧɨɣ ɧɚɤɥɚɞɤɢ ɫɥɟɫɚɪɸ ɩɨɧɚɞɨɛɢɬɫɹ 0,5 

ɱɟɥ.-ɱ. ɜɪɭɱɧɭɸ ɢ 0,3 ɱɟɥ.-ɱ. ɧɚ ɫɬɚɧɤɟ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɉɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɍ
Ɍ З
ɉ 1

                                                      (3.31) 
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ɝɞɟ: ɁɌ – ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɞɚɧɧɵɯ ɪɚɛɨɬ, ɱɟɥ.-ɱ./ɲɬ. 

../.3,3
3,0

1 ɱɱеɥɲɬɉɋɌ  

../.2
5,0

1 ɱɱеɥɲɬɉɊɌ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ 

ɫɨɫɬɚɜɢɬ 65,1
2

3,3 , ɬɨ ɟɫɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɚ 

ɭɜɟɥɢɱɢɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ ɩɨɥɬɨɪɚ ɪɚɡɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɧɢɠɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ – ɜɟɥɢɱɢɧɚ, ɨɛɪɚɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ: 

ɉ
Ɍ Ɋ

1
                                                    (3.32) 

     Ɍɨɝɞɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɨɫɬɚɜɢɬ: 

..3,0
3,3

1
.. ɱɱеɥɌ ɋɊ  

..5,0
2

1
.. ɱɱеɥɌ ɊɊ  

66,1
3,0

5,0

..

..

ɋɊ

ɊɊ

Ɍ
Ɍ

 

Ɍɨ ɟɫɬɶ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɜ ɩɨɥɬɨɪɚ ɪɚɡɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

Ɉɛɴɟɦ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ΔɄ = ɋɋɌ                                                   (3.33) 

ɝɞɟ: ɋɋɌ – ɫɬɨɢɦɨɫɬɶ ɫɬɚɧɤɚ, ɪɭɛ. 

ΔɄ = 23448 ɪɭɛ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɫɬɚɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɗȽ = (ɋɇ – ɋɊȿɆ) · WȽ                                            (3.34) 

ɝɞɟ: ɋɇ – ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɤɨɥɨɞɤɢ, ɪɭɛ.;  

ɋɊȿɆ – ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɤɨɥɨɞɤɢ, ɪɭɛ.; 

WȽ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɟɦɨɧɬɚ. 

Ɋɵɧɨɱɧɭɸ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɤɨɥɨɞɤɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɦɟɦ 

ɪɚɜɧɨɣ 200 ɪɭɛ. ɋɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɬɪɚɬ 

ɬɪɭɞɚ ɧɚ ɟɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɊȿɆ = ɌɊ.ɋ. · ɋɑ + ɋɉ.ɇ.                                             (3.35) 

ɝɞɟ: ɋɉ.ɇ. – ɫɬɨɢɦɨɫɬɶ ɧɚɤɥɚɞɤɢ, ɪɭɛ. 

ɋɊȿɆ = 0,3 · 50,3 + 55 = 70 ɪɭɛ. 

ɗȽ = (200 – 70) · 240 = 31200 ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɡɚ ɫɱɟɬ ɩɪɢɟɦɚ 

ɡɚɤɚɡɨɜ ɨɬ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɪɚɣɨɧɚɯ, ɚ 

ɬɚɤɠɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɨɫɬɚɜɥɹɸɳɢɯ ɞɟɬɚɥɢ ɧɚ ɪɟɦɨɧɬ ɛɨɥɶɲɢɦɢ ɩɚɪɬɢɹɦɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɟɧɞɚ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɬɚɧɤɚ ɤ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɢ ɩɪɟɞɩɪɢɹɬɢɹ: 

Ƚ
ɈɄ Э

ɄɌ , ɥɟɬ                                          (3.36) 

ɝɨɞаɌɈɄ 75,0
31200

23448
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɨɤ ɞɥɹ ɫɪɟɡɚɧɢɹ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɭɧɤɬɚ ɌɈ ɢɡ ɢɦɟɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ, 

ɨɤɭɩɢɬ ɫɟɛɹ ɱɟɪɟɡ 0,75 ≈ 1 ɝɨɞ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶɫɹ, ɟɫɥɢ, ɤɚɤ ɭɤɚɡɚɧɨ ɜɵɲɟ, 

ɩɪɢɧɢɦɚɬɶ ɡɚɤɚɡɵ ɧɚ ɪɟɦɨɧɬ ɤɨɥɨɞɨɤ ɨɬ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
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ȼɕȼɈȾɕ 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ: 

ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧɵ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, 

ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɨɜɟɞɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ. Ɋɚɡɪɚɛɨɬɚɧ 

ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɡɨɜɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ. ɋ ɩɨɦɨɳɶɸ ɫɬɟɧɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ 

ɬɪɭɞɚ ɧɚ ɪɟɦɨɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɭɤɚɜɨɜ, ɨɛɥɟɝɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɞɚɧɧɨɣ 

ɨɩɟɪɚɰɢɢ ɢ ɩɨɜɵɫɢɬɶ ɦɟɯɚɧɢɡɚɰɢɹ ɬɪɭɞɚ. 

ȼ ɪɚɦɤɚɯ ȼɄɊ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɜɨɩɪɨɫɚɦ ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɧɚ ɩɪɟɞɥɚɝɚɟɦɨɦ 

ɫɬɟɧɞɟ ɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ⱦɚɧɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ 

ɜɧɟɞɪɟɧɢɟ ɫɬɟɧɞɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɥ 

31200 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 0,75 – 1 ɝɨɞ. 
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