


 

 

ВВȿȾȿНИȿ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨɫɬɟɩɟɧɧɨ ɩɪɢɨɛɪɟɬɚɟɬ 

ɧɨɜɭɸ ɢ ɫɥɨɠɧɭɸ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɭɸ ɬɟɯɧɢɤɭ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɟɦɨɧɬɚ ɦɚɲɢɧ. 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɲɢɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜɨɡɧɢɤɚɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɤɢ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɫɥɟɞɭɟɬ ɪɚɰɢɨɧɚɥɶɧɟɟ ɪɚɫɩɪɟɞɟɥɹɬɶ ɨɛɴɟɦɵ ɢ 

ɜɢɞɵ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɦɟɠɞɭ ɡɜɟɧɶɹɦɢ ɪɟɦɨɧɬɧɨɣ ɫɟɬɢ, ɩɪɨɢɡɜɨɞɢɬɶ  

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɨɫɧɚɳɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɚ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ. 

Чɬɨɛɵ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɣ  ɬɟɯɧɢɤɢ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ 

ɟё ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɪɟɦɨɧɬɚ. 

Ɋɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɢ ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜɫɟɝɞɚ 

ɹɜɥɹɥɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɜɨɫɫɬɚɧɨɜɢɬɶ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɛɟɡ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

ɉɨɹɜɥɟɧɢɟ ɧɨɜɨɣ ɬɟɯɧɢɤɢ, ɭɜɟɥɢɱɟɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɚɲɢɧɧɨ-

ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɵɯ ɜɥɨɠɟɧɢɣ ɧɚ 

ɩɨɞɞɟɪɠɚɧɢɟ ɟɟ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɨɷɬɨɦɭ ɬɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

 



ȺɇɇɈɌȺЦИə 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Кɭɪɛɚɧɨɜɚ Ф.И. ɜɵɩɨɥɧɟɧɧɭɸ 

ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɬɞɟɥɟɧɢɹ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɫɬɟɧɞɚ ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ». 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɤɥɸɱɚɟɬ 

ɜ ɫɟɛɹ __ ɥɢɫɬɨɜ ɧɚɩɟɱɚɬɚɧɧɨɝɨ ɬɟɤɫɬɚ. Ƚɪɚɮɢɱɟɫɤɢ ɜɵɩɭɫɤɧɚɹ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɨɬɪɚɠɟɧɚ ɧɚ __ ɥɢɫɬɚɯ  ɮɨɪɦɚɬɚ Ⱥ1. ɉɨɹɫɧɢɬɟɥɶɧɚɹ 

ɡɚɩɢɫɤɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ __ ɪɢɫɭɧɤɨɜ, 

___ ɬɚɛɥɢɰ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɫɬɨɢɬ ɢɡ __ ɧɚɢɦɟɧɨɜɚɧɢɣ.  

ɋɨɫɬɚɜ ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:  

ɩɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ,  ɜɤɥɸɱɚɸɳɚɹ ɜɜɟɞɟɧɢɟ, 3 ɪɚɡɞɟɥɚ, ɡɚɤɥɸɱɟɧɢɟ ɢ 

ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ; ɩɪɢɥɨɠɟɧɢɟ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ, ɚɧɚɥɢɡ ɞɟɮɟɤɬɨɜ ɢ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ  ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɞɟɥɟɧɢɹ ɩɨ 

ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɹ. ȼɵɛɪɚɧ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ, ɜɵɩɨɥɧɟɧ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ ɢ ɡɚɩɨɥɧɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɤɚɪɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ  ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɬɟɧɞɚ ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ.  Ɉɩɢɫɚɧɚ ɪɚɛɨɬɚ ɫɬɟɧɞɚ, 

ɜɵɩɨɥɧɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱɟɬɵ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ 

ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ ɫ ɭɫɬɪɨɣɫɬɜɨɦ. Ⱦɚɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ.  

 

 

 

 

 



ANNOTATION 

 

F.I. Kurbanov for the final qualifying work. executed on the theme "Designing 

the department for engine repair with the development of a stand for polishing the 

necks of the crankshafts." The explanatory note of the final qualifying work includes 

__ sheets of printed text. Graphically, the final qualifying work is reflected on __ 

sheets of A1 format. The explanatory note of the final qualifying work includes __ 

figures, ___ tables. The bibliographic list consists of __ titles. The composition of 

the text documents of the final qualifying work: an explanatory note, including an 

introduction, 3 sections, a conclusion and a bibliographic list; application and 

specification. The first section analyzes the features of the structural elements of 

crankshafts, analysis of defects and restoration methods. The second section shows 

the results of designing an engine repair department. A rational way to restore the 

crankshaft was chosen, a repair drawing was made and technological maps for 

restoration were filled in. The third section presents the results of the development 

of the design of the stand for polishing the crankshaft journals. The work of the stand 

is described, engineering calculations of the structure are performed. Measures for 

the safe operation of the structure have been developed. An instruction for safe work 

with the device has been developed. The feasibility study of the expediency of using 

the device is given. 

 



1 АɇАɅɂɁ ɋɈɋɌɈəɇɂə ВɈɉɊɈɋА 

 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɤɨɥɟɧчɚɬɨɝɨ ɜɚɥɚ 

 

Кɨɥɟɧɱɚɬɵɣ ɜɚɥ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɞɟɬɚɥɶɸ ɜ ɞɜɢɝɚɬɟɥɟ, 

ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɳɚɹ ɪɟɫɭɪɫ ɜɫɟɝɨ ɞɜɢɝɚɬɟɥɹ. ȼ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɚɜɬɨɦɨɛɢɥɹɯ ɫɬɨɢɦɨɫɬɶ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 20…30% 

ɫɬɨɢɦɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɚ ɭ ɡɚɪɭɛɟɠɧɵɯ ɞɨɯɨɞɢɬ ɞɨ 40%. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 

ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɞɜɢɝɚɬɟɥɹ КɚɦȺɁ-740 ɫɬɨɢɬ 117340 ɪɭɛ., ɤɨɥɟɧɜɚɥ ȿȼɊɈ – 

117340 ɪɭɛ., ȿȼɊɈ-2 – 120305 ɪɭɛ., ȿȼɊɈ-3 – 124235 ɪɭɛ. Д2Ж 

Ɋɟɫɭɪɫ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɜɭɦɹ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

ɭɫɬɚɥɨɫɬɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ. Кɨɥɟɧɱɚɬɵɣ ɜɚɥ ɧɚɢɛɨɥɟɟ 

ɧɚɝɪɭɠɟɧɧɚɹ ɞɟɬɚɥɶ ɞɜɢɝɚɬɟɥɹ, ɢɫɩɵɬɵɜɚɸɳɚɹ ɰɢɤɥɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, 

ɧɚɝɪɭɡɤɢ ɢɡɝɢɛɚ ɢ ɤɪɭɱɟɧɢɹ, ɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɪɟɧɧɵɯ ɢ ɲɚɬɭɧɧɵɯ ɲɟɟɤ 

ɢɫɩɵɬɵɜɚɟɬ ɢɡɧɨɫ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ. ȼ ɫɬɪɭɤɬɭɪɟ ɦɟɬɚɥɥɚ ɧɚɤɚɩɥɢɜɚɸɬɫɹ 

ɭɫɬɚɥɨɫɬɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɜɨɡɧɢɤɚɸɬ ɦɢɤɪɨɬɪɟɳɢɧɵ ɢ ɞɪɭɝɢɟ ɞɟɮɟɤɬɵ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɪɟɦɨɧɬ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ 

ɩɟɪɟɲɥɢɮɨɜɤɨɣ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ. Эɬɨ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɫɩɨɫɨɛ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ⱦɥɹ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɤɭɩɚɬɶ 

ɫɨɜɪɟɦɟɧɧɨɟ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɧɚɩɥɚɜɤɢ ɢɥɢ ɧɚɩɵɥɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɞɜɢɝɚɬɟɥɹ КɚɦȺɁ ɢɦɟɟɬ ɞɟɫɹɬɶ ɪɟɦɨɧɬɧɵɯ 

ɪɚɡɦɟɪɨɜ ɜɤɥɚɞɵɲɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɚɥ ɦɨɠɧɨ ɧɟɨɞɧɨɤɪɚɬɧɨ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɨɛɪɚɛɨɬɤɨɣ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɧɚ 

ɲɟɣɤɚɯ ɨɬɫɭɬɫɬɜɭɸɬ ɝɥɭɛɨɤɢɟ ɪɢɫɤɢ ɢ ɡɚɞɢɪɵ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɟɬɫɹ ɤɪɭɝɥɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ 3Ⱥ423, ɧɚ 

ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɹɬ ɩɟɪɟɲɥɢɮɨɜɤɚ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ 

ɞɢɤɬɭɟɬɫɹ ɟɳɟ ɢ ɬɟɦ, ɱɬɨ ɩɪɢɦɟɧɹɟɦɵɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ. Ɍɚɤ, ɧɟ ɩɪɨɜɨɞɹɬɫɹ ɬɚɤɢɟ ɨɩɟɪɚɰɢɢ, ɤɚɤ 

ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ (ɭɫɬɚɥɨɫɬɧɵɯ ɬɪɟɳɢɧ) ɜɚɥɨɜ, ɭɩɪɨɱɧɟɧɢɟ 



ɝɚɥɬɟɥɟɣ ɲɟɟɤ, ɩɨɥɢɪɨɜɚɧɢɟ ɤɨɪɟɧɧɵɯ ɢ ɲɚɬɭɧɧɵɯ ɲɟɟɤ. ɉɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ 

ɧɚ ɪɟɦɨɧɬɧɵɟ ɪɚɡɦɟɪɵ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɚɬɢɱɟɫɤɚɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɛɚɥɚɧɫɢɪɨɜɤɚ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɪɟɫɭɪɫɚ ɜɚɥɚ ɢ ɭɦɟɧɶɲɟɧɢɸ ɟɝɨ 

ɧɚɞɟɠɧɨɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɯɨɪɨɲɚɹ ɚɥɶɬɟɪɧɚɬɢɜɚ ɩɨɤɭɩɤɢ ɧɨɜɵɯ ɞɟɬɚɥɟɣ, 

ɬɚɤ ɤɚɤ ɝɚɪɚɧɬɢɹ ɧɚ ɧɨɜɵɟ ɞɟɬɚɥɢ ɞɚɸɬɫɹ ɬɨɥɶɤɨ ɧɚ ɨɪɢɝɢɧɚɥɶɧɵɟ ɡɚɩɚɫɧɵɟ 

ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɨɱɟɧɶ ɞɨɪɨɝɢɟ, ɚ ɩɨɤɭɩɤɚ ɛɨɥɟɟ ɞɟɲɟɜɵɯ ɚɧɚɥɨɝɨɜ ɧɟ ɜɫɟɝɞɚ 

ɝɚɪɚɧɬɢɪɭɟɬ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ. 

1.2 Аɧɚɥɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢчɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɟɬɚɥɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɬɚɥɢ Д3Ж: 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɢ – ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɞɜɢɝɚɬɟɥɹ КɚɦȺɁ-740. 

ɇɨɦɟɪ ɩɨ ɤɚɬɚɥɨɝɭ – 740.13-1005008-20. 

Ɇɚɬɟɪɢɚɥ – ɫɬɚɥɶ 42ɏɆɎȺ Ɍɍ 14-1-1296-75.  

Ɍɜɟɪɞɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɟɟɤ ɇRC60-65, ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ HRC30-32. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: ɞɥɢɧɚ - 750 ɦɦ, ɲɢɪɢɧɚ – 400 ɦɦ, ɜɵɫɨɬɚ – 460 

ɦɦ.  

Ɇɚɫɫɚ ɞɟɬɚɥɢ – 85 ɤɝ. 

Кɨɥɟɧɱɚɬɵɣ ɜɚɥ ɢɡɝɨɬɨɜɥɟɧ ɨɬɥɢɜɤɨɣ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɫɬɚɥɢ, 

ɲɚɬɭɧɧɵɟ ɢ ɤɨɪɟɧɧɵɟ ɲɟɣɤɢ ɭɩɪɨɱɧɹɸɬɫɹ ɚɡɨɬɢɪɨɜɚɧɢɟɦ ɧɚ ɝɥɭɛɢɧɭ 0,5…0,7 

ɦɦ ɞɨ ɬɜɟɪɞɨɫɬɢ 800 HV, ɩɪɢ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨ ɱɟɪɬɟɠɭ ɧɟ ɦɟɧɟɟ 600 HV. 

ɉɨɜɟɪɯɧɨɫɬɢ ɲɟɟɤ ɩɨɥɢɪɭɸɬɫɹ ɞɨ ɲɟɪɨɯɨɜɚɬɨɫɬɢ Ra0,2 ɦɤɦ Д4Ж. 

Кɨɥɟɧɱɚɬɵɣ ɜɚɥ ɜɨɫɩɪɢɧɢɦɚɟɬ ɱɟɪɟɡ ɲɚɬɭɧɵ ɭɫɢɥɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɩɨɪɲɧɢ, ɢ ɩɟɪɟɞɚɟɬ ɢɯ ɦɟɯɚɧɢɡɦɚɦ ɬɪɚɧɫɦɢɫɫɢɢ. Ɍ.ɟ. ɩɪɟɨɛɪɚɡɭɟɬ 

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨɪɲɧɟɣ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. 

ɉɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɧɚɝɪɭɠɟɧ ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɢɥɚɦɢ ɨɬ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ (ɩɟɪɟɞɚɜɚɟɦɵɯ ɱɟɪɟɡ ɲɚɬɭɧ) ɢ 

ɫɢɥɚɦɢ ɢɧɟɪɰɢɢ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɭɳɢɯɫɹ ɢ ɜɪɚɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɢɯ ɫɢɥ ɜ ɤɨɥɟɧɱɚɬɨɦ ɜɚɥɟ ɜɨɡɧɢɤɚɸɬ ɰɢɤɥɢɱɟɫɤɢ 

ɦɟɧɹɸɳɢɟɫɹ ɧɚɩɪɹɠɟɧɢɹ ɤɪɭɱɟɧɢɹ ɢ ɢɡɝɢɛɚ. ɉɪɢɱɟɦ ɷɬɢ ɧɚɝɪɭɡɤɢ ɢɡɦɟɧɹɸɬɫɹ 

ɰɢɤɥɢɱɟɫɤɢ ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ.  



1.3 Аɧɚɥɢɡ ɞɟɮɟɤɬɨɜ ɤɨɥɟɧчɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥя ɄɚɦАɁ-740 

 

Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ ɨɛɨɡɧɚɱɟɧɵ 

ɛɭɤɜɚɦɢ: Ⱥ, Ȼ - ɡɚɥɨɦɵ ɢ ɡɚɞɢɪɵ ɛɨɥɬɨɜ ɧɚ ɩɟɪɟɞɧɟɦ ɢ ɡɚɞɧɟɦ ɬɨɪɰɚɯ, ȼ - 

ɢɡɧɨɫɵ ɲɚɬɭɧɧɵɯ ɲɟɟɤ, Ƚ - ɢɡɧɨɫɵ ɢ ɡɚɞɢɪɵ ɤɨɪɟɧɧɵɯ ɲɟɟɤ, ȿ - ɡɚɞɢɪɵ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɩɨɞɲɢɩɧɢɤ ɩɟɪɜɢɱɧɨɝɨ ɜɚɥɚ, ɂ - ɢɡɧɨɫ ɭɩɨɪɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɥɭɤɨɥɟɰ, Ⱦ - ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɫɚɥɶɧɢɤ, ɫɦɹɬɢɟ ɲɩɨɧɨɱɧɵɯ 

ɩɚɡɨɜ, ɀ - ɡɚɛɨɢɧɵ ɧɚ ɩɪɨɬɢɜɨɜɟɫɚɯ. 

 

Ɋɢɫɭɧɨɤ 1.1 - Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. 

Кɨɥɟɧɱɚɬɵɣ ɜɚɥ ɨɬɧɨɫɢɬɫɹ ɤ ɞɟɬɚɥɹɦ 3 ɤɥɚɫɫɚ (ɤɪɭɝɥɵɟ ɫɬɟɪɠɧɢ) ɢ 3 

ɝɪɭɩɩɵ (ɜɚɥɵ ɤɨɥɟɧɱɚɬɵɟ). 

ɋɬɚɬɢɫɬɢɤɚ ɩɨ ɜɢɞɚɦ ɢɡɧɨɫɨɜ ɢ ɞɟɮɟɤɬɨɜ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ, 

ɩɨɫɬɭɩɢɜɲɢɦ ɫ ɞɜɢɝɚɬɟɥɹɦɢ КȺɆȺɁ ɜ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɧɚ ɁȺɈ 

«Ɋɟɦɞɢɡɟɥɶ» ɝ. ɇɚɛɟɪɟɠɧɵɟ ɑɟɥɧɵ, ɩɨɤɚɡɵɜɚɟɬ ɫɬɪɭɤɬɭɪɭ ɞɟɮɟɤɬɨɜ, ɢɯ 

ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɢ ɫɨɱɟɬɚɧɢɹɯ Д3Ж. 

Ɍɚɤ ɠɟ ɢɡ ɚɧɚɥɢɡɚ ɞɟɮɟɤɬɨɜ ɫɥɟɞɭɟɬ: ɤɨɥɟɧɱɚɬɵɟ ɜɚɥɵ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɢɡɧɨɫɨɦ ɢɦɟɸɬ ɩɨ ɲɟɣɤɚɦ ɢɡɧɨɫ ɞɨ 0,1 ɦɦ, ɩɨɷɬɨɦɭ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɬɟɝɨɪɢɣ ɪɟɦɨɧɬɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨ ɲɟɣɤɚɦ ɫɨ ɫɬɭɩɟɧɹɦɢ 



ɪɟɦɨɧɬɚ 0,25 ɦɦ ɩɨ ɞɢɚɦɟɬɪɭ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɦ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ 

ɞɜɢɝɚɬɟɥɟɫɬɪɨɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 1.1 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɞɟɮɟɤɬɨɜ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɮɟɤɬɨɜ Ⱦɨɥɹ % 

Ɂɚɞɢɪ ɧɚ ɲɚɬɭɧɧɵɯ ɲɟɣɤɚɯ ɢɡ-ɡɚ ɩɪɨɜɨɪɨɬɚ ɜɤɥɚɞɵɲɟɣ 

Ɍɪɟɳɢɧɵ ɧɚ ɲɟɣɤɚɯ 

ɉɪɨɝɢɛ ɨɫɢ ɤɨɥɟɧɜɚɥɚ ɛɨɥɟɟ 0,9 ɦɦ 

Ɂɚɞɢɪ ɧɚ ɤɨɪɟɧɧɵɯ ɲɟɣɤɚɯ ɢɡ-ɡɚ ɩɪɨɜɨɪɨɬɚ ɜɤɥɚɞɵɲɟɣ 

ɇɟɬ ɝɚɥɬɟɥɟɣ ɧɚ ɲɟɣɤɚɯ (ɧɟɤɚɱɟɫɬɜɟɧɧɚɹ ɩɟɪɟɲɥɢɮɨɜɤɚ) 

ɍɫɬɚɥɨɫɬɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɤɨɥɟɧɜɚɥɚ 

34,92 

9,41 

5,05 

4,54 

5,76 

0,70 

 

 

1.4 Аɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɧɚɧɟɫɟɧɢя ɩɨɤɪɵɬɢɣ 

 

1.4.1 ɇɚɩɥɚɜɤɚ ɪɭчɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ 

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɥɟɡɜɢɟ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ 

ɫɜɚɪɤɨɣ ɩɪɢɦɟɧɹɸɬ ɩɥɚɜɹɳɢɟɫɹ ɷɥɟɤɬɪɨɞɵ  ɐɋ-1 ɢ ɐɋ-2 ɢ ɞɪ.  ȼɨɡɧɢɤɚɸɳɚɹ 

ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ ɩɥɚɜɢɬ ɷɥɟɤɬɪɨɞ ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. Эɥɟɤɬɪɨɞ 

ɩɥɚɜɢɬɫɹ ɢ ɦɟɬɚɥɥ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ, ɨɛɪɚɡɭɹ ɩɨɫɥɟ 

ɨɫɬɵɜɚɧɢɹ ɧɚɩɥɚɜɥɟɧɧɵɣ ɜɚɥɢɤ.  

ɇɟɞɨɫɬɚɬɤɢ: ɫɢɥɶɧɵɣ ɧɚɝɪɟɜ ɦɟɬɚɥɥɚ, ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ 

ɤɚɱɟɫɬɜɨ ɩɨɤɪɵɬɢɹ, ɛɨɥɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɪɨɨɛɪɚɡɨɜɚɧɢɹ.  

1.4.2 ɇɚɩɥɚɜɤɚ ɝɪɚɮɢɬɨ - ɭɝɨɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ  
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ ɱɬɨ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ ɧɟɩɥɚɜɹɳɢɦɫɹ  

ɷɥɟɤɬɪɨɞɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɟɬɚɥɢ ɝɨɪɢɬ ɞɭɝɚ, ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɤɨɬɨɪɨɣ 

ɩɨɞɚɟɬɫɹ ɥɢɛɨ ɩɪɨɜɨɥɨɱɧɵɣ ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɥɢɛɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ ɧɚɧɨɫɹɬ ɫɨɫɬɚɜɵ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɩɨɪɨɲɤɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɟɬɫɹ ɢɡɧɨɫɨɫɬɨɣɤɨɟ ɩɨɤɪɵɬɢɟ, ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɦɚɬɟɪɢɚɥɚ ɦɟɬɚɥɥɚ ɢɥɢ ɫɨɫɬɚɜɚ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ.  



1.4.3 Эɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚя ɧɚɩɥɚɜɤɚ 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɬɚɥɶ ɢ ɧɚɩɥɚɜɥɹɟɦɵɣ ɦɚɬɟɪɢɚɥ 

(ɥɟɧɬɵ, ɩɪɨɜɨɥɨɤɢ, ɚ ɬɚɤɠɟ ɩɨɪɨɲɤɢ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ) ɩɨɦɟɳɚɸɬ ɦɟɠɞɭ 

ɞɜɭɦɹ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɪɨɥɢɤɚɦɢ, ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɩɨɧɢɠɚɸɳɟɦɭ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ.  ȼ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɩɨɩɭɫɤɚɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɬɨɤ ɜɵɫɨɤɨɣ 

ɩɥɨɬɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɥɟɧɬɵ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 

ɬɟɯ ɩɨɪ, ɩɨɤɚ ɦɟɬɚɥɥ ɧɟ ɩɟɪɟɣɞɟɬ ɜ ɩɥɚɫɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ [20]. Ⱦɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɦɩɥɢɬɭɞɵ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ ɩɪɢɦɟɧɹɸɬ 

ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɩɩɚɪɚɬɭɪɭ.  

 

1- ɪɨɥɢɤ; 2 - ɧɚɜɚɪɢɜɚɟɦɚɹ ɥɟɧɬɚ; 3 - ɞɟɬɚɥɶ; 4 - ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 5 - ɪɟɝɭɥɹɬɨɪ. 

Ɋɢɫɭɧɨɤ 1.6 - ɋɯɟɦɚ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɧɚɩɥɚɜɤɢ 

ɉɟɪɟɞ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɧɚɩɥɚɜɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɥɢɮɭɸɬ ɞɨ 

ɭɫɬɪɚɧɟɧɢɹ ɫɥɟɞɨɜ ɢɡɧɨɫɚ ɢ ɫɧɹɬɢɹ ɧɚɤɥɟɩɚɧɧɨɝɨ ɫɥɨɹ. Ɂɚɬɟɦ ɩɨɜɟɪɯɧɨɫɬɶ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɡɠɢɪɢɬɶ.  

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨ 100 ɫɦ/ɦɢɧ, ɪɚɛɨɱɚɹ ɫɢɥɚ ɬɨɤɚ 

10-20 ɤȺ. ɩɨɬɟɪɢ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɨ 5%. 

ɉɪɨɰɟɫɫ ɷɥɟɤɬɪɨɤɨɧɬɚɤɧɨɣ ɧɚɩɥɚɜɤɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

ɩɨɥɭɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɟɣ ɫ ɡɚɞɚɧɧɵɦɢ ɬɢɛɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, 

ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɜɵɝɨɪɚɧɢɢ ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɥɭɱɟɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɜɟɪɞɨɫɬɶɸ ɞɨ 60-65 HRC. 

К ɧɟɞɨɫɬɚɬɤɚɦ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɧɚɩɥɚɜɤɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɢɡɤɭɸ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɪɨɥɢɤɨɜɵɯ ɷɥɟɤɬɪɨɞɨɜ ɜɥɢɹɸɳɚɹ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, 

ɛɨɥɶɲɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɞɟɬɚɥɢ.   



1.4.4 Аɪɝɨɧɨɞɭɝɨɜɚя ɧɚɩɥɚɜɤɚ 

ɉɪɢ ɚɪɝɨɧɨɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɟ ɞɭɝɚ ɜɨɡɛɭɠɞɚɟɬɫɹ ɦɟɠɞɭ ɧɟɩɥɚɜɹɳɢɦɫɹ 

ɜɨɥɶɮɪɚɦɨɜɵɦ ɷɥɟɤɬɪɨɞɨɦ 1 ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɟɬɚɥɢ 2.  

ɇɚ ɪɢɫɭɧɤɟ 1.7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɚɪɝɨɧɧɨ-ɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ. 

ȼ ɡɨɧɭ ɝɨɪɟɧɢɹ ɞɭɝɢ ɩɨɞɚɟɬɫɹ ɚɪɝɨɧ ɢ ɩɪɨɜɨɥɨɱɧɵɣ ɩɪɢɫɚɞɨɱɧɵɣ 

ɦɚɬɟɪɟɥ. Ⱥɪɝɨɧ ɡɚɳɢɳɚɟɬ ɡɨɧɭ ɝɨɪɟɧɢɹ ɞɭɝɢ ɨɬ ɤɢɫɥɨɪɨɞɚ, ɩɪɢɫɚɞɨɱɧɵɣ 

ɦɚɬɟɪɢɚɥ ɮɨɪɦɢɪɭɟɬ ɫɜɚɪɨɱɧɵɣ ɜɚɥɢɤ [21]. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɤɚɤɢɟ 

ɦɚɬɟɪɢɚɥɵ ɫɜɚɪɢɜɚɸɬɫɹ, ɩɨɞɛɢɪɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɜɨɥɶɮɪɚɦɨɜɵɯ 

ɷɥɟɤɬɪɨɞɨɜ.    

 

1- ɷɥɟɤɬɪɨɞ; 2- ɞɟɬɚɥɶ; 3-ɩɪɨɜɨɥɨɤɚ 

Ɋɢɫɭɧɨɤ 1.3 -  ɋɯɟɦɚ ɚɪɝɨɧɧɨ-ɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ 

Ⱦɨɫɬɨɢɧɫɬɜɚ: ɯɨɪɨɲɢɟ, ɩɥɨɬɧɵɟ ɫɜɚɪɨɱɧɵɟ ɲɜɵ ɛɟɡ ɩɨɪ, ɨɬɫɭɬɫɬɜɢɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɲɥɚɤɚ.   

ɇɟɞɨɫɬɚɬɤɢ: ɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢɡ ɡɚ ɞɨɪɨɝɨɜɢɡɧɵ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ – 

ɚɪɝɨɧɚ. 

1.4.5 ɇɚɩɥɚɜɤɚ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɋɯɟɦɚ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.8.  

ɋɜɚɪɤɚ ɢ ɧɚɩɥɚɜɤɚ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɥɟɞɭɸɳɟɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɇɭɧɞɲɬɭɤ ɫɜɚɪɨɱɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɹ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ ɧɚɩɥɚɜɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɢ ɞɥɹ ɩɨɞɚɱɢ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ.  

Ɇɟɠɞɭ ɞɟɬɚɥɶɸ 3 ɢ ɷɥɟɤɬɪɨɞɨɦ 1 ɜɨɡɛɭɠɞɚɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ 4. ȼ 

ɡɨɧɭ ɝɨɪɟɧɢɹ ɞɭɝɢ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɚɟɬɫɹ ɧɚɩɥɚɜɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɢ  ɡɚɳɢɬɧɵɣ 

ɝɚɡ . ɉɨɫɬɟɩɟɧɧɨ ɩɨ ɦɟɪɟ ɩɟɪɟɦɟɳɟɧɢɹ ɦɭɧɞɲɬɭɤɚ, ɧɚɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ 

ɨɫɬɵɜɚɟɬ ɢ ɮɨɪɦɢɪɭɟɬ ɧɚɩɥɚɜɥɟɧɧɵɣ ɫɥɨɣ.   



ɋɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɫɥɨɹ ɡɚɜɢɫɹɬ ɨɬ ɦɚɪɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɫɬɚɜɚ 

ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ.  

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢɫɩɨɥɶɡɭɸɬ ɭɫɬɚɧɨɜɤɢ Ⱥ-547-Ɋ, 

Ⱥ-547-ɍ, Ⱥ-929, ɉȾɉȽ-300. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 5,4-12,3 ɤɝ//ɱ, ɪɚɫɯɨɞ ɝɚɡɚ 6-8 ɥ/ɦɢɧ, ɪɚɛɨɱɚɹ ɫɢɥɚ 

60-400 Ⱥ, ɧɚɩɪɹɠɟɧɢɟ 17-42 ȼ, ɬɜɟɪɞɨɫɬɶ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɫɥɨɹ ɞɨ 50 HRC. 

 

1- ɷɥɟɤɬɪɨɞ; 2-ɦɭɧɞɲɬɭɤ; 3- ɞɟɬɚɥɶ; 4- ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ. 

Ɋɢɫɭɧɨɤ 1.4 - ɋɯɟɦɚ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɇɟɞɨɫɬɚɬɤɢ: ɛɨɥɶɲɚɹ ɪɚɡɛɪɵɡɝɢɜɵɚɟɦɨɫɬɶ ɦɟɬɚɥɥɚ.  

К ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɹ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ.  

ɋɭɳɟɫɬɜɭɸɬ ɬɚɤ ɠɟ ɫɩɨɫɨɛɵ ɧɚɧɟɫɟɧɢɹ ɦɟɬɚɥɥɢɡɚɰɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɢɟ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ 

ɢ ɫɥɨɠɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢ ɜɵɫɨɤɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ 

ɩɟɪɫɨɧɚɥɚ.  

ȼ ɞɚɧɧɨɣ ȼКɊ ɩɥɚɧɢɪɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ , ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɵɯ 

ɜɚɥɨɜ.  

 

 

 



 
 

 2 ɉɊɈȿКɌɂɊɈВАɇɂȿ ɉɊɈɂɁВɈȾɋɌВȿɇɇɈ ɉɊɈЦȿɋɋА  

           2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɪɟɦɨɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɭɩɪɨɳɟɧɧɵɟ ɮɨɪɦɭɥɵ, 

ɨɤɪɭɝɥɟɧɢɟ ɜɟɞɭɬ ɜ ɦɟɧɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ: ݊ɄɊ = ொɉ⋅�Ɇ௤ɄɊ
                                                   (2.1)

 ݊ɌɊ = ொɉ⋅�Ɇ௤ɌɊ
− ݊ɄɊ

                                              (2.2) 

ɝɞɟ      Qɉ – ɩɥɚɧɢɪɭɟɦɚɹ (ɨɠɢɞɚɟɦɚɹ) ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɞɢɧ   

ɬɪɚɤɬɨɪ, ɭɫɥ. ɷɬ. ɝɚ; 

  qɄɊ, qɌɊ,  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ, 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɭɫɥ. ɷɬ. ɝɚ. 

Ⱦɥɹ ɬɪɚɤɬɨɪɚ ȾɌ-75: ݊ɄɊ = ொɉ⋅�Ɇ௤ɄɊ
= ଵହ଴଴⋅ଶ଼ହ଼଴଴ = ͹,ʹͶ, ɢɦɟɟɦ nɄɊ = 7. ݊ɌɊ = ଵହ଴଴⋅ଶ଼ଵଽ଴଴ − ͹ = ͳͷ,ͳ, ɢɦɟɟɦ nɌɊ = 15. 

Ⱦɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-102: ݊ɄɊ = ଵ଴଴଴⋅ଶ଺ସସ଼଴ = ͷ,ͺ, ɢɦɟɟɦ nɄɊ = 5. ݊ɌɊ = ଵ଴଴଴⋅ଶ଺ଵହ଴଴ − ͷ = ͳʹ,͵, ɢɦɟɟɦ nɌɊ = 12. 

Ⱦɥɹ ɬɪɚɤɬɨɪɚ Ɍ-150Ʉ: ݊ɄɊ = ଶ଴଴଴⋅ଶ଴ଽସଷ଴ = Ͷ,ʹͶ ɢɦɟɟɦ nɄɊ =4. ݊ɌɊ = ଶ଴଴଴⋅ଶ଴ଷ଴଴଴ − Ͷ = ͳͳ,͵͵, ɢɦɟɟɦ nɌɊ =9. 

Ⱦɥɹ ɬɪɚɤɬɨɪɚ Ʉ-701: ݊ɄɊ = ଶହ଴଴⋅ଶହଵଵ଻ଽ଴ = ͷ,͵, ɢɦɟɟɦ nɄɊ = 5. ݊ɌɊ = ଶହ଴଴⋅ଶହଷଽ଴଴ − ͷ = ͳͳ,Ͳʹ, ɢɦɟɟɦ nɌɊ = 11.  

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɤɨɥɢɱɟɫɬɜɨ ɪɟɦɨɧɬɨɜ ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɟ [3]: ݊ɄɊ = �ɉ ⋅ �ɆݍɄɊ
, 



 
 

ɝɞɟ      Qɉ –ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɩɥɚɧɢɪɭɟɦɵɣ, ɤɦ; 

qɄɊ –ɢɧɬɟɪɜɚɥ  ɩɪɨɜɟɞɟɧɢɹ ɄɊ, ɤɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɦ ɧɢɠɟ:  

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ Ɂɢɥ-130: ݊ɄɊ = ଷହ଴଴଴⋅ଵ଴ଵ଼଴଴଴଴ = ͳ,ͻͶ, ɢɦɟɟɦ nɄɊ = 1.

 
Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-3307: ݊ɄɊ = ସ଴଴଴଴⋅ଵସଵଵ଴଴଴଴ = ͷ,Ͳͻ, ɢɦɟɟɦ nɄɊ = 5. 

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ: ݊ɄɊ = ଻଴଴଴଴⋅ଶହଶ଴଴଴଴଴ = ͺ,͹ͷ, ɢɦɟɟɦ nɄɊ = 8. 

Ⱦɥɹ ɡɟɪɧɨɭɛɨɪɨɱɧɵɯ ɤɨɦɛɚɣɧɨɜ ɤɨɥɢɱɟɫɬɜɨ ɪɟɦɨɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ [3]: ݊ɄɊ = �ɉ ⋅ �ɆݍɄɊ
, 

݊ɌɊ = �ɉ ⋅ �ɆݍɌɊ
− ݊ɄɊ, 

ɝɞɟ      Qɉ – ɩɥɚɧɢɪɭɟɦɚɹ ɝɨɞɨɜɚɹ ɧɚɪɚɛɨɬɤɚ ɤɨɦɛɚɣɧɚ, ɝɚ; 

qɄɊ –ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɝɚ; 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɦ:  

Ⱦɥɹ ɤɨɦɛɚɣɧɚ Ⱦɨɧ-1500: ݊ɄɊ = ଺଴଴⋅ଵ଺ଵ଺଴଴ = ͸. 

Ⱦɥɹ ɤɨɦɛɚɣɧɚ ɋɄ-5: ݊ɄɊ = ଷ଴଴⋅ଵହ଼଴଴ = ͷ,͸ʹ, ɢɦɟɟɦ nɄɊ = 5. 

Ƚɨɞɨɜɚɹ  ɬɪɭɞɨёɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɴɟɤɬɨɜ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ[3]: 

Ɍ = Ɍ� ⋅ ݊� ⋅ �                                                (2.3) 

ɝɞɟ      Ɍ –  ɝɨɞɨɜɚɹ   ɬɪɭɞɨёɦɤɨɫɬɶ  ɤɚɩɢɬɚɥɶɧɨɝɨ  ɪɟɦɨɧɬɚ  ɨɩɪɟɞɟ- 

ɥёɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɱɟɥ – ɱ.; 

Ɍi – ɬɪɭɞɨёɦɤɨɫɬɶ  ɤɚɩɢɬɚɥɶɧɨɝɨ  ɪɟɦɨɧɬɚ  ɟɞɢɧɢɰɵ  ɢɡɞɟɥɢɹ, ɱɟɥ·ɱ;    



 
 

ni – ɤɨɥɢ -ɜɨ ɪɟɦɨɧɬɨɜ   ɨɛɴɟɤɬɨɜ  ɞɚɧɧɨɣ  ɦɚɪɤɢ ,ɲɬ; 

k – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ. 

Ɍ Ⱥ-41 = 65 · 22 · 1,3 = 1859 ɱɟɥ · ɱ.; 

Ɍ Д-245 = 59 · 17 · 1,3 = 1303,9 ɱɟɥ · ɱ.; 

Ɍ əɆɁ-240 = 128 ·16 · 1,3 = 2662,4 ɱɟɥ · ɱ.; 

Ɍ ɋɆД -62 = 105 · 13 · 1,3 = 1774,5 ɱɟɥ · ɱ.; 

Ɍ ɁɂɅ-130 = 46,27 · 1 · 1,3 = 60,15 ɱɟɥ · ɱ.; 

Ɍ ɁɆɁ-53 = 44,24 · 5 · 1,3 = 287,56 ɱɟɥ · ɱ.; 

Ɍ ɄɚɦȺɁ = 69 · 8 · 1,3 = 717,6 ɱɟɥ · ɱ.; 

Ɍ ɋɄ-5 = 67,03 · 5 · 1,3 = 435,695 ɱɟɥ · ɱ.; 

Ɍ ДɈɇ-1500 = 92,7 · 6 · 1,3 = 723,06 ɱɟɥ · ɱ. 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɨɫɧɨɜɧɵɯ   ɪɚɛɨɬ:      

ɌɈɋɇ = ɌȺ-41+ɌД-245+ɌəɆɁ-240+ɌɋɆД-62+ɌɁɂɅ-130+ ɌɁɆɁ-53+ɌɄɚɦȺɁ+ɌɋɄ-5+ɌДɈɇ-1500. 

   ɌɈɋɇ=1859+1303,9+2662,4+1774,5+60,15+287,56+717,6+435,695+ 

   +723,06=9823,87 ɱɟɥ · ɱ. 

ȼ ɢɬɨɝɟ ɢɦɟɟɦ ɫɥɟɞɭɸɳɭɸ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 2.1 – Ɉɛɴɟɦ ɨɫɧɨɜɧɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

ɩ/ɩ 
Ɇɚɪɤɚ 

ɞɜɢɝɚɬɟɥɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɪɟɦɨɧɬɨɜ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɨɞ-
ɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɱɟɥ · ɱ 

Ɉɛɳɚɹ ɬɪɭɞɨ-
ɟɦɤɨɫɬɶ, ɱɟɥ · ɱ 

1 Ⱥ-41 22 65 1859 

2 Ⱦ-245 17 59 1303,9 

3 əɆɁ-240 16 100 2662,4 

4 ɋɆȾ-62 13 105 1774,5 

5 ɁɂɅ-130 1 44,3 60,151 

6 ȽȺɁ-3307 5 46,3 287,56 

7 ɄɚɦȺɁ 8 69 717,6 

8 ɋɄ-5 5 67,03 435,695 

9 Ⱦɨɧ-1500 6 92,7 723,06 

ȼɫɟɝɨ : 9823,87 

 

Ƚɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɛɳɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɌɈȻЩ = ɌɈɋɇ  + ɌДɈɉ,                                           (2.4) 

ɝɞɟ      ɌɈȻЩ – ɨɛɳɚɹ  ɝɨɞɨɜɚɹ  ɬɪɭɞ-ɬɶ , ɱɟɥ · ɱ ; 

ɌɈɋɇ – ɬɪɭɞ-ɬɶ  ɨɫɧɨɜɧɵɯ  ɪɚɛɨɬ , ɱɟɥ · ɱ; 



 
 

ɌДɈɉ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ  ɬɪɭɞ-ɬɶ  , ɷɬɨ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ  ɪɟɦɨɧɬɭ  

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɚɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ , ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ  ɢ  ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɹ  ɞɟɬɚɥɟɣ, ɱɟɥ · ɱ . 

ɌДɈɉ  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɨɬ ɨɛɳɟɣ ɬɪɭɞɨɟɦ-

ɤɨɫɬɢ ɪɟɦɨɧɬɚ ɌɈɋɇ  (ɬɚɛɥɢɰɚ 2.2). 

 

Ɍɚɛɥɢɰɚ  2.2 – Ɉɛɴёɦ  ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ  ɪɚɛɨɬ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
% ɨɬ ɨɛɳɟɣ ɬɪɭɞɨ-
ɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ  8 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ  5 

Ɋɟɦɨɧɬ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɫɬɧɚɫɬɤɢ 3 

ɉɪɨɱɢɟ  ɪɚɛɨɬɵ 10 

 

ɌДɈɉ = 9823,87 ∙ 0,26 = 2554 ɱɟɥ · ɱ. 

ɌɈȻЩ  = 9823,87 + 2554 =  12377,86 ɱɟɥ · ɱ. 

 

2.2 Ɋɟɠɢɦ ɪɚɛɨɬɵ ɢ ɮɨɧɞɵ ɜɪɟɦɟɧɢ ɨɬɞɟɥɟɧɢя 

 

ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɨɧɞɵ ɜɪɟɦɟɧɢ:  

- ɮɨɧɞ ɜɪɟɦɟɧɢ ɦɚɫɬɟɪɫɤɨɣ,  

- ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ,  

- ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼ ɫɥɭɱɚɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɤɨɝɞɚ ɧɟ ɭɱɢɬɵ-

ɜɚɸɬɫɹ ɜɨɡɦɨɠɧɵɟ  ɩɨɬɟɪɢ ɢ ɜɫɟ ɬɪɢ ɫɨɜɩɚɞɚɸɬ, ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ. 

Фɇ = �ɪ ⋅ �ɫɦ,                                             (2.5) 

ɝɞɟ      Фɇ – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ, ɱ; 

dɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

tɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ. ɉɪɢ ɩɹɬɢɞɧɟɜɧɨɣ ɧɟɞɟɥɟ tɫɦ = 8 ɱ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: �ɪ = �ɤ − �ɜых − �ɩɪ,                                        (2.6) 



 
 

ɝɞɟ      dɤ – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

dɜых – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

dɩɪ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

Фɇ  =  249 · 8  =  1992 ɱ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ [13]: 

Фɞ.ɪ. = ሺФɇ − ɄɈ ⋅ �ɫɦሻ ⋅ �ɪ,                                   (2.7) 

ɝɞɟ      ɄɈ – ɨɛɳɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɨɬɩɭɫɤɚ; 

ηɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

Ƚɨɞɨɜɵɟ    ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ    ɮɨɧɞɵ    ɜɪɟɦɟɧɢ    ɪɚɛɨɱɢɯ    ɩɪɢɜɟɞɟɧɵ    

ɜ  ɬɚɛɥɢɰɟ  2.3.    

Ɍɚɛɥɢɰɚ  2.3 – Ƚɨɞɨɜɵɟ   ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ   ɮɨɧɞɵ   ɜɪɟɦɟɧɢ   ɪɚɛɨɱɢɯ 

ɨɬɞɟɥɟɧɢɹ 

Ʉɚɬɟɝɨɪɢɹ 

ɫɩɟɰɢɚɥɶɧɨ-
ɫɬɢ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ  ɪɚɛɨ-
ɱɟɝɨ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɨɬɩɭɫɤɚ, ɪɚɛɨɱɢɟ ɞɧɢ 

ηɪ Фɞ.ɪ 

I 
Ʉɭɡɧɟɰ, ɦɟɞɧɢɤ, ɷɥɟɤ-
ɬɪɨɝɚɡɨɫɜɚɪɳɢɤ 

24 0,88 1584 

II Ɇɨɣɳɢɤ, ɢɫɩɵɬɚɬɟɥɶ 24 0,89 1602 

III ɋɥɟɫɚɪɶ 24 0,9 1620 

 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ [13]: 

Фɞ.ɨ. = Фɇ ⋅ �ɨ ⋅ ݊ɫɦ,                                          (2.8) 

ɝɞɟ      ηɨ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

nɫɦ – ɱɢɫɥɨ ɫɦɟɧ. 

Ɍɚɛɥɢɰɚ  2.4 – Ƚɨɞɨɜɵɟ   ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ   ɮɨɧɞɵ   ɜɪɟɦɟɧɢ   ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɨɬɞɟɥɟɧɢɹ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Фɞ.ɨ 

ɋɬɟɧɞɵ ɞɥɹ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ ɪɚ-
ɛɨɬ 

0,98 1952,1 

Ʉɭɡɧɟɱɧɨ-ɩɪɟɫɫɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫ-
ɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ 

0,97 1932,2 

Ɇɨɟɱɧɵɟ ɭɫɬɚɧɨɜɤɢ 0,97 1932,2 

 



 
 

2.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ 

 

Ʉ ɨɞɧɨɦɭ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɧɨɫɢɬɫɹ ɬɚɤɬ ɪɟɦɨɧɬɚ, ɷɬɨ ɢɧɬɟɪ-

ɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɜɵɲɟɞɲɢɦɢ ɢɡ ɪɟɦɨɧɬɚ ɞɜɭɦɹ ɩɨɨɱɟɪɟɞɧɨ ɨɬɪɟɦɨɧɬɢɪɨ-

ɜɚɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ.  

Ɍɚɤɬ  ɪɟɦɨɧɬɚ   ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ:                                                             � = Фɇ�ɩɪ
                                                 (2.9) 

ɝɞɟ      Ĳ – ɨɛɳɢɣ  ɬɚɤɬ  ɪɟɦɨɧɬɚ, ɱ.; 

  Фɇ  – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ  ɮɨɧɞ  ɜɪɟɦɟɧɢ ɨɬɞɟɥɟɧɢɹ, ɱ.; 

Nɩɪ  – ɩɪɨɝɪɚɦɦɚ ɨɬɞɟɥɟɧɢɹ ɜ ɩɪɢɜɟɞёɧɧɵɯ ɪɟɦɨɧɬɚɯ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɨɬɞɟɥɟɧɢɢ ɩɥɚɧɢɪɭɟɬɫɹ ɪɟɦɨɧɬ ɞɜɢɝɚɬɟɥɟɣ  ɪɚɡɧɵɯ  ɦɚ-

ɪɨɤ, ɩɪɢɜɨɞɢɦ ɜɟɫɶ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɤ  ɨɞɧɨɣ  ɦɚɪɤɟ, ɤɨɥɢɱɟɫɬɜɨ ɤɨ-

ɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚɟɬ  ɜ  ɩɪɨɝɪɚɦɦɟ. �ɩɪ = ்ɈȻЩ

ɌДɌ−75
                                               (2.10)

 

ɝɞɟ    ɌДɌ–75 – ɬɪɭɞ - ɬɶ  ɄɊ  Ⱦȼɋ  ɬɪɚɤɬɨɪɚ   ȾɌ-75,  ɤ   ɤɨɬɨɪɨɣ   ɩɪɢɜɨɞɢɬɫɹ  

ɜɫɹ   ɩɪɨɝɪɚɦɦɚ, ɱɟɥ · ɱ. �ɩɪ = ଵଶଷ଻଻,଼଺଺ହ = ͳͻͲ,Ͷ͵ ɩɪɢɜ. ɪɟɦ. 
Ɍɨɝɞɚ ɬɚɤɬ ɪɟɦɨɧɬɚ ɫɨɫɬɚɜɢɬ: � = ଵଽଽଶଵଽ଴,ସଷ = ͳͲ,Ͷ͸ ɱ. 

 

 

2.4 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɭɱɚɫɬɤɚɦ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ  ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɭɱɚɫɬɤɚɦ.  

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɟ ɨɪɢɟɧɬɢɪɨɜɨɱ-

ɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɚ ɩɨ ɜɢɞɚɦ ɪɚ-

ɛɨɬ. 

 



 
 

ɭܶɱ� = �%⋅்ɈȻЩଵ଴଴ ,                                             (2.11) 

ɝɞɟ k% – ɞɨɥɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɨɛɳɟɣ, %  

ɇɚɦ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ ɧɚ ɪɚɡɛɨ-

ɪɨɱɧɨ-ɦɨɟɱɧɨɦ ɭɱɚɫɬɤɟ, ɧɚ ɭɱɚɫɬɤɟ ɪɟɦɨɧɬɚ Ⱦȼɋ, ɧɚ ɭɱɚɫɬɤɟ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚ-

ɪɚɬɭɪɵ ɢ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ.   

Ⱦɥɹ ɢɫɩɵɬɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ - 8…9,5%; ɧɚ ɪɚɛɨɬɵ ɩɨ ɪɟ-

ɦɨɧɬɭ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ –10%, ɧɚ ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ – 6…7%: 

[3]. 

Ɉɩɪɟɞɟɥɢɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɢɬɫɹ: 

ɚ) ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɭɱɚɫɬɨɤ: 

ɭܶɱɢɫɩ = ଼,ହ⋅ଵଶଷ଻଻,଼଻ଵ଴଴ = ͳͲͷʹ,ͳͳ ɱɟɥ  ɱ. 

ɛ) ɭɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ: 

ɭܶɱɬ.ɚ. = ଵ଴⋅ଵଶଷ଻଻,଼଻ଵ଴଴ = ͳʹ͵͹,͹ͺ ɱɟɥ  ɱ. 

ɜ) ɭɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ: 

ɭܶɱɫ−ɪ = ଻ସ,ହ⋅ଵଶଷ଻଻,଼଻ଵ଴଴ = ͻʹʹͳ,ͷͳɱɟɥ  ɱ. 

ɝ) ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ: 

ɭܶɱɫ−ɪ = ଻⋅ଵଶଷ଻଻,଼଻ଵ଴଴ = ͺ͸͸,Ͷͷ ɱɟɥ  ɱ. 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ 

 

ɋɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬ-

ɤɚɦ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ [3]: 

Ɋɭɱ.ɫɩ. = Ɍɭɱ�
Фɞ.ɪ.⋅Ʉ,                                              (2.12) 

ɝɞɟ      Ɍɭɱ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɱɚɫɬɤɭ ɢɥɢ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ, ɱɟɥ.∙ɱ; 

Фɞ.ɪ. – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ, ɱ; 

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦɚ ɜɵɪɚɛɨɬɤɢ (Ʉ = 1,05…1,15). 

ɋɨɝɥɚɫɧɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶ-

ɬɚɬɵ.  



 
 

ɚ) ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɭɱɚɫɬɨɤ: 

Ɋɭɱ.ɢɫɩ = ଵ଴ହଶ,ଵଵଵ଺଴ଶ⋅ଵ,଴ହ = Ͳ,͸ʹͷ ɱɟɥ, 

ɩɪɢɧɢɦɚɟɦ Pɭɱ. ɢɫɩ. = 1 ɱɟɥ. 

ɛ) ɭɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ: 

Ɋɭɱ.ɬ.ɚ. = ଵଶଷ଻,଻଼ଵହ଼ସ⋅ଵ,଴ହ = Ͳ,͹Ͷ ɱɟɥ, 

ɩɪɢɧɢɦɚɟɦ Pɭɱ ɬ.ɚ. = 1 ɱɟɥ. 

ɜ) ɭɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ: 

Ɋɭɱ.ɫɩ. = ଽଶଶଵ,ହଵଵ଺ଶ଴⋅ଵ,଴ହ = ͷ,Ͷʹ ɱɟɥ., 

ɩɪɢɧɢɦɚɟɦ Pɭɱ ɬ.ɚ. = 5 ɱɟɥ. 

ɝ) ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ: 

Ɋɭɱ.ɫɩ. = ଼଺଺,ସହଵ଺ଶ଴⋅ଵ,଴ହ = Ͳ,ͷͳ ɱɟɥ. 

ɩɪɢɧɢɦɚɟɦ Pɭɱ ɬ.ɚ. = 1 ɱɟɥ. 

Ɉɛɳɟɟ ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɜ ɫɪɟɞ-

ɧɟɦ ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ: 

Ɋɭɱ.ɫɩ.ɨɛɳ. = ∑ Ɋɭɱ.ɫɩ. = ͳ + ͳ + ͷ + ͳ = ͺ ɱɟɥ. 

ɑɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɩɪɢɧɢɦɚɸɬ ɜ ɪɚɡɦɟɪɟ 10% ɨɬ ɱɢɫɥɚ 

ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ.  

Ɍɚɛɥɢɰɚ 2.5 – ɒɬɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɩɨ 

ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ ɢ ɪɚɡɪɹɞɚɦ ɨɬɞɟɥɟɧɢɹ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ 
ɑɢɫɥɨ ɪɚ-

ɛɨɱɢɯ 

ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ 

II III IV 

ɋɥɟɫɚɪɶ 4 2 2 - 

Ⱦɟɮɟɤɬɨɜɳɢɤ 1 - - 1 

Ɍɨɤɚɪɶ 2 - 1 1 

ɂɫɩɵɬɚɬɟɥɶ 1 - - 1 

ɂɬɨɝɨ 8 2 3 3 

  

2.7 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

ɉɨɞɛɨɪ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫ-

ɧɨɜɟ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɹɯ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɪɚɛɨɬɚɯ ɧɚ 



 
 

ɭɱɚɫɬɤɟ. Ʉɨɥɢɱɟɫɬɜɨ ɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɬɪɭ-

ɞɨɟɦɤɨɫɬɢ ɨɩɟɪɚɰɢɣ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɨɞɟɥɢ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ, ɥɢɛɨ ɩɨ ɬɢɩɨɜɵɦ ɩɪɨɟɤɬɚɦ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɱɢɫɥɨ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɟ ɢ ɬɪɭɞɨɟɦɤɢɟ ɨɩɟɪɚɰɢɢ ɪɟ-

ɦɨɧɬɚ ɦɚɲɢɧ, ɚɝɪɟɝɚɬɨɜ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ. 

Ʉ ɨɫɧɨɜɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɬɧɨɫɹɬɫɹ ɦɨɟɱɧɵɟ ɦɚɲɢɧɵ, ɤɨɧɜɟɣɟɪɵ 

ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɦɚɲɢɧ, ɫɬɟɧɞɵ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɚɝɪɟɝɚɬɨɜ ɢ 

ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ ɢ ɞɪ. 

 

2.7.1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥя ɭɱɚɫɬɤɚ ɩɨ ɪɚɡɛɨɪɤɟ ɢ ɦɨɣɤɢ ɞɜɢɝɚɬɟɥɟɣ 

 

 

 Ʉ ɨɫɧɨɜɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɷɬɨɝɨ ɰɟɯɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɫɬɟɧɞɵ ɞɥɹ 

ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɨɫɧɨɜɧɨɝɨ ɢ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɟɣ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɢ 

ɫɥɟɫɚɪɧɵɟ ɜɟɪɫɬɚɤɢ. ɉɨɫɤɨɥɶɤɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɬɞɟɥɶɧɵɣ 

ɭɱɚɫɬɨɤ ɩɨ ɦɨɣɤɟ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɧɚ ɭɱɚɫɬɤɟ ɩɨɬɪɟɛɭɟɬɫɹ ɦɨɟɱɧɚɹ ɦɚɲɢɧɚ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɑɢɫɥɨ ɦɨɟɱɧɵɯ ɦɚɲɢɧ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ [3]: ܵɦ =
�⋅�

Фɞ.ɨ.⋅ݍ⋅�ɦ⋅�� ,                                         (1.13) 

ɝɞɟ      Q – ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɩɨɞɥɟɠɚɳɢɯ ɦɨɣɤɟ ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ, ɬ; 

t = ɜɪɟɦɹ ɦɨɣɤɢ ɨɞɧɨɣ ɩɚɪɬɢɢ ɭɡɥɨɜ ɢɥɢ ɞɟɬɚɥɟɣ, t = 0,5 ɱ;  

q – ɦɚɫɫɚ ɞɟɬɚɥɟɣ ɨɞɧɨɣ ɡɚɝɪɭɡɤɢ, ɞɥɹ ɦɚɲɢɧɵ Ɇ-205 q = 0,5ɬ/ɱ; 

ηɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɦɨɟɱɧɨɣ ɦɚɲɢɧɵ ɩɨ ɦɚɫɫɟ (ηɦ=0,6…0,8); 

ηt – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɟɱɧɨɣ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ 

(ηt=0,8…0,9). 

Ɇɚɫɫɚ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɩɨɞɥɟɠɚɳɢɯ ɦɨɣɤɟ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ: � = � ⋅ ݉ ⋅ �ɩɪ,                                          (1.14) 



 
 

ɝɞɟ    β – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɦɚɫɫɵ ɞɟɬɚɥɟɣ (ɭɡɥɨɜ), ɩɨɞɥɟɠɚ-

ɳɢɯ   ɦɨɣɤɟ ɨɬ ɨɛɳɟɣ ɦɚɫɫɵ ɞɜɢɝɚɬɟɥɹ, ɤ ɬɪɭɞɨɟɦɤɨɫɬɢ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟ-

ɞɟɧɚ ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ, β = 0,6…0,8; 

m – ɦɚɫɫɚ ɞɜɢɝɚɬɟɥɹ, ɤ ɬɪɭɞɨɟɦɤɨɫɬɢ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɚ ɝɨɞɨɜɚɹ ɩɪɨ-

ɝɪɚɦɦɚ, m = 0,65 ɬ. � = Ͳ,͹ ⋅ Ͳ,͸ͷ ⋅ ͳͻͲ,Ͷ͵ = ͺ͸,͸Ͷɬ. ܵɦ = ଼଺,଺ସ⋅଴,ହଵଽଷଶ,ଶ⋅଴,ହ⋅଴,଻⋅଴,଼ହ = Ͳ,Ͳ͹, 

ɉɪɢɧɢɦɚɟɦ 1 ɦɨɟɱɧɭɸ ɦɚɲɢɧɭ Ɇ-205. 

 

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɫɨɫɬɚɜɥɹɸɬ ɭɧɢɜɟɪ-

ɫɚɥɶɧɵɟ ɫɬɟɧɞɵ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɈɉɊ-989. ɇɚ ɫɬɟɧɞɟ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɛɨɪɤɚ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɛɥɨɤɚ ɰɢɥɢɧ-

ɞɪɨɜ, ɤɚɪɬɟɪɨɦ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɢ ɩɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. ɉɪɢɦɟɦ ɤɨ-

ɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ ɈɉɊ-989 ɪɚɜɧɵɦ 2. 

 

2.7.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥя ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ 

 

Ⱦɥɹ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢɦɟɦ ɜɵɲɟɭɩɨɦɹɧɭɬɵɣ ɫɬɟɧɞ ɈɉɊ-989 ɜ ɤɨ-

ɥɢɱɟɫɬɜɟ 1 ɲɬ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜɵɛɢɪɚɟɦ ɨɞɢɧ 

ɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ 3Ȼ634.  

Ⱦɥɹ ɪɚɡɛɨɪɤɢ, ɪɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ ɝɨɥɨɜɨɤ ɰɢɥɢɧɞɪɨɜ ɢ ɤɥɚɩɚɧɧɵɯ ɦɟɯɚ-

ɧɢɡɦɨɜ ɬɪɚɤɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢɦɟɦ ɫɬɟɧɞ ɈɉɊ-1071. ɋ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱ-

ɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɟɬɫɹ ɫɬɟɧɞ, ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɪɚ-

ɛɨɬɤɭ ɝɧɟɡɞ ɢ ɮɚɫɨɤ ɤɥɚɩɚɧɨɜ, ɩɪɢɬɢɪɚɬɶ ɤɥɚɩɚɧɵ, ɡɚɦɟɧɹɬɶ ɢɡɧɨɲɟɧɧɵɟ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɬɭɥɤɢ ɤɥɚɩɚɧɨɜ. ɋɧɹɬɢɟ ɢ ɭɫɬɚɧɨɜɤɚ ɩɪɭɠɢɧ ɤɥɚɩɚɧɨɜ ɩɪɨɢɡ-

ɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɩɨɫɬɚɜɥɹɟɦɵɯ ɜɦɟɫɬɟ ɫɨ ɫɬɟɧɞɨɦ. Ⱦɥɹ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɩɪɢɬɢɪɤɢ ɜɫɟɯ ɤɥɚɩɚɧɨɜ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ ɬɪɚɤɬɨɪɧɵɯ ɢ 

ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɫɬɚɧɨɤ ɈɉɊ-1841.  

 



 
 

2.7.3 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥя ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɟ 

 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɟɟ ɨɫɧɨɜɧɨɟ ɨɛɨ-

ɪɭɞɨɜɚɧɢɟ: ɧɚɫɬɨɥɶɧɵɣ ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ; ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɦɨɣɤɢ 

ɞɟɬɚɥɟɣ; ɫɬɟɧɞ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɪɚɫɩɵɥɢɬɟɥɟɣ 

ɧɚɫɨɫɨɜ-ɮɨɪɫɭɧɨɤ; ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚɫɨɫɨɜ ɮɨɪɫɭɧɨɤ, ɩɨɞɤɚɱɢɜɚɸɳɢɯ 

ɧɚɫɨɫɨɜ ɢ ɮɢɥɶɬɪɨɜ. ɉɪɢɦɟɦ ɫɬɟɧɞɵ ɫɥɟɞɭɸɳɢɯ ɦɨɞɟɥɟɣ ɜ ɤɨɥɢɱɟɫɬɜɟ ɩɨ 1 

ɲɬ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɫɬɟɧɞ Ʉɂ-921Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɢ ɪɟɝɭɥɢ-

ɪɨɜɤɢ ɬɨɩɥɢɜɧɵɯ ɧɚɫɨɫɨɜ (ɫ ɱɢɫɥɨɦ ɫɟɤɰɢɣ ɞɨ 8), ɩɨɞɤɚɱɢɜɚɸɳɢɯ ɩɨɦɩ ɢ 

ɮɢɥɶɬɪɨɜ. ɇɚ ɫɬɟɧɞɟ ɦɨɠɧɨ ɢɫɩɵɬɵɜɚɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɧɚɫɨɫɵ ɜɵɫɨɤɨɝɨ ɞɚɜ-

ɥɟɧɢɹ ɧɚ ɦɨɦɟɧɬ ɜɩɪɵɫɤɚ ɱɟɪɟɡ ɮɨɪɫɭɧɤɢ, ɩɪɨɜɟɪɹɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚɱɚɥɨ 

ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɫɟɤɰɢɹɦɢ ɧɚɫɨɫɚ, ɢɫɩɵɬɵɜɚɬɶ ɩɨɞɤɚɱɢɜɚɸɳɢɟ ɧɚɫɨɫɵ ɧɚ ɩɪɨ-

ɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɬɶ ɧɚɢɛɨɥɶɲɟɟ ɪɚɡɜɢɜɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɢɫɩɵɬɵɜɚɬɶ 

ɮɢɥɶɬɪɵ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ. 

Ⱦɥɹ ɢɫɩɵɬɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɮɨɪɫɭɧɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɛɨɪ Ʉɂ-562. 

ɋ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɧɚɱɚɥɚ ɜɩɪɵɫɤɚ, ɤɚɱɟɫɬɜɨ ɪɚɫɩɵɥɚ 

ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ɉɪɢɛɨɪ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚɝɧɟ-

ɬɚɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɬɨɩɥɢɜɧɵɯ ɧɚɫɨɫɨɜ.  

 

2.7.4 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥя ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ 

 

Ɉɫɧɨɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɭɱɚɫɬɤɚ ɹɜɥɹɟɬɫɹ ɨɛɤɚ-

ɬɨɱɧɨ-ɬɨɪɦɨɡɧɨɣ ɫɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɬɪɚɤɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ Ʉɂ-

1363Ȼ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚ-

ɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ ɞɨ 400 ɇ  ɦ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 

ɜɚɥɚ 1100...2000 ɨɛ/ɦɢɧ. 

ɇɚ ɫɬɟɧɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɯɨɥɨɞɧɚɹ ɨɛɤɚɬɤɚ ɞɜɢɝɚɬɟɥɟɣ, ɝɨɪɹɱɚɹ ɨɛɤɚɬɤɚ 

ɞɜɢɝɚɬɟɥɟɣ (ɧɚ ɝɚɡɭ) ɛɟɡ ɧɚɝɪɭɡɤɢ ɢ ɫ ɧɚɝɪɭɡɤɨɣ ɢ ɢɫɩɵɬɚɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɧɚ 

ɦɨɳɧɨɫɬɶ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 



 
 

ȼ ɫɨɫɬɚɜ ɫɬɟɧɞɚ ɜɯɨɞɹɬ ɞɜɢɝɚɬɟɥɶ-ɬɨɪɦɨɡ, ɠɢɞɤɨɫɬɧɵɣ ɪɟɝɭɥɢɪɨɜɨɱ-

ɧɵɣ ɪɟɨɫɬɚɬ, ɷɥɟɤɬɪɨɲɤɚɮ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ, ɛɚɱɨɤ 

ɞɥɹ ɬɨɩɥɢɜɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɦɟɪɚ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɧɞɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [13]: ܵɨɛ = �ɩɪ⋅�ɢ⋅ɋ
Фɞ.ɨ.⋅�ɢ

,                                           (2.15) 

ɝɞɟ    tɢ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, tɢ = 11,5 

ɱ; 

ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɬɨɪɧɨɣ ɨɛɤɚɬɤɢ (ɋ=1,05…1,15); 

ηɢ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɟɧɞɨɜ (ηɢ=0,9…0,95).  ܵɨɛ = ଵଽ଴,ସଷ⋅ଵଵ,ହ⋅ଵ,ଵହଵଽଷଶ,ଶ⋅଴,ଽଵ = ͳ,Ͷ͵. 

ɉɪɢ Sɢ ≤ 2 ɩɪɢɧɢɦɚɸɬ ɞɜɚ ɫɬɟɧɞɚ – ɨɞɢɧ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɫ-

ɧɨɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɞɪɭɝɨɣ ɞɥɹ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ [3]. ɉɪɢɧɢɦɚɟɦ ɫɬɟɧɞ ɨɛ-

ɤɚɬɨɱɧɨ-ɬɨɪɦɨɡɧɨɣ Ʉɂ-1363ȼ-ȽɈɋɇɂɌɂ ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ. – ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɢ Ʉɂ-2643Ⱥ – ɞɥɹ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

ɇɚ ɭɱɚɫɬɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɫɬɚɤ ɢ ɦɨɧɬɚɠɧɵɣ ɫɬɨɥ ɞɥɹ ɜɵɩɨɥ-

ɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɥɤɢɯ ɪɚɛɨɬ, ɯɪɚɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɢɛɨɪɨɜ. ɇɚ 

ɭɱɚɫɬɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɧɨɦɟɬɪɵ, ɬɟɪɦɨɦɟɬɪɵ, ɫɟɤɭɧɞɨɦɟɪɵ, ɬɚɯɨɦɟɬɪɵ, 

ɜɟɫɵ, ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɝɚɟɱɧɵɟ ɤɥɸɱɢ, ɟɦɤɨɫɬɢ ɞɥɹ ɦɚɫɥɚ, ɬɨɩɥɢɜɚ ɢ 

ɜɨɞɵ. 

Ɉɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɱɚɫɬɤɨɜ ɩɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ. 

 

2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ 

  

ɉɥɨɳɚɞɢ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɭɱɚɫɬɤɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɡ ɮɨɪɦɭɥɵ [13]: �ɭɱ = �ɨɛ ⋅ �,                                         (2.16) 

ɝɞɟ      Fɨɛ  – ɩɥɨɳɚɞɢ, ɡɚɧɢɦɚɟɦɵɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2; 

ı – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ. 



 
 

Ⱦɥɹ ɭɱɚɫɬɤɚ ɪɚɡɛɨɪɤɢ ɢ ɦɨɣɤɢ ɞɜɢɝɚɬɟɥɟɣ, ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ, 

ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɤɨɷɮɮɢɰɢ-

ɟɧɬ ı ɩɪɢɧɢɦɚɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 4,0…4,5; 4,0…4,5; 

3,5…4,0 ɢ 4,0…4,5. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɥɨɳɚɞɟɣ ɦɚɫɬɟɪɫɤɨɣ 

 

№  
ɭɱɚɫɬɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ Fɨɛ, ɦ2 σ 
ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ, ɦ2 

ɪɚɫɱɟɬɧɚɹ ɩɪɢɧɹɬɚɹ 

1 Ɋɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ 9,56 4 38,24 38,5 

2 ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 10,02 4 40,08 40,08 

3 ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 9,056 4 36,22 36,24 

4 ɍɱɚɫɬɨɤ ɨɛɤɚɬɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɞɜɢɝɚɬɟɥɹ 16,75 4 67 45 

ȼɫɟɝɨ  – 181,54 159,82 

 

2.9 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢя  
2.9.1 Ɋɚɡɪɚɛɨɬɤɚ ɤɚɪɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ ɞɟ-

ɬɚɥɢ ɢ ɜɵɛɨɪ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ  

Ⱦɟɮɟɤɬɚɰɢɹ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɪɨɰɟɫɫ ɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ-

ɤɨɧɬɪɨɥɹ, ɜɤɥɸɱɚɸɳɢɣ ɨɫɦɨɬɪ, ɢɡɦɟɪɟɧɢɹ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɢɫɩɵɬɚɧɢɹ. 

Ⱦɟɬɚɥɢ ɢ ɭɡɥɵ ɫɨɪɬɢɪɭɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɝɨɞɧɵɟ, ɩɨɞɥɟɠɚɳɢɟ ɪɟɦɨɧɬɭ ɢ 

ɧɟɝɨɞɧɵɟ. 

Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢ ɤɨɧɬɪɨɥɟ ɢ ɫɨɪɬɢɪɨɜɤɟ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɧɚ 

ɝɪɭɩɩɵ ɫɥɭɠɚɬ ɞɨɩɭɫɬɢɦɵɟ ɩɪɢ ɢɯ ɫɛɨɪɤɟ ɪɚɡɦɟɪɵ - ɬɚɤɢɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɫ-

ɧɨɜɧɵɟ ɞɟɬɚɥɢ ɢ ɢɯ ɫɨɩɪɹɠɟɧɢɹ, ɨɫɬɚɜɥɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ (ɫɛɨɪɤɢ) ɜ ɭɡ-

ɥɚɯ ɢɥɢ ɢɡɞɟɥɢɹɯ, ɩɪɨɪɚɛɨɬɚɸɬ ɛɟɡ ɡɚɦɟɧɵ ɝɢɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɢɱɟ-

ɫɤɨɝɨ ɭɯɨɞɚ B ɬɟɱɟɧɢɟ ɟɳɟ ɨɞɧɨɝɨ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɤɚ-

ɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɤɪɚɬɤɨɫɬɢ ɷɬɢ ɜɟɥɢɱɢɧɵ ɛɭɞɭɬ ɢɦɟɧɨ-

ɜɚɬɶɫɹ «ɞɨɩɭɫɬɢɦɵɦɢ». ȼ ɫɜɹɡɢ ɫ ɡɚɞɚɱɟɣ ɩɨɜɵɲɟɧɢɹ ɩɨɫɥɟɪɟɦɨɧɬɧɨɝɨ ɪɟ-

ɫɭɪɫɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ «ɞɨɩɭɫɬɢɦɵɟ» ɜɟɥɢɱɢɧɵ ɪɚɡɦɟɪɨɜ, ɧɚɬɹɝɨɜ ɢ ɡɚ-

ɡɨɪɨɜ ɜ ɫɨɩɪɹɠɟɧɢɹ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɧ ɩɪɢɧɹɬɵ ɩɨ ɱɟɪɬɟɠɚɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨ-

ɜɢɬɟɥɟɣ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɧɹɬɨɝɨ B ɪɟɦɨɧɬɧɨɣ ɩɪɚɤ-

ɬɢɤɟ ɦɟɪɢɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ.  



 
 

Ⱦɟɮɟɤɬɚɰɢɹ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɢɯ ɫɨɩɪɹɠɟɧɢɣ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ 

ɨɬɞɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɟɮɟɤɬɨɜɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ. 

ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɞɟɮɟɤɬɚɰɢɸ ɞɟɬɚɥɢ ɢ ɭɡɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɯɨɪɨɲɨ 

ɨɱɢɳɟɧɵ, ɬɳɚɬɟɥɶɧɨ ɩɪɨɦɵɬɵ ɢ ɜɵɫɭɲɟɧɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɞɟ-

ɮɟɤɬɚɰɢɸ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɞɥɹ ɞɟɮɟɤɬɨɜɳɢɤɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɞɟɮɟɤɬɨɜ ɞɟɬɚɥɟɣ ɂ ɭɡɥɨɜ ɭɱɢɬɵɜɚɸɬ ɜɨɟ 

ɜɨɡɦɨɠɧɵɟ Ⱦɟɮɟɤɬɵ ɢ ɨɬɪɚɠɚɸɬ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. Эɬɢ ɞɚɧɧɵɟ 

ɨɩɪɟɞɟɥɹɸɬ ɚɧɚɥɢɡɨɦ ɦɢɤɪɨ ɦɟɬɪɚɠɧɵɯ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨ-

ɪɵɟ ɛɵɥɢ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ 

ɮɚɤɬɢɱɟɫɤɢɯ ɢɡɧɨɫɨɜ Ⱦɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɜ ɭɫɥɨɜɢɹɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟ-

ɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. Эɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɚɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨ-

ɫɬɢ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɪɲɪɭɬɨɜ ɪɟɦɨɧɬɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɨɫɧɚɫɬɤɢ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɞɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ, ɚ ɬɚɤɠɟ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚ-

ɬɟɪɢɚɥɨɜ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɫɦɟɧɧɨɫɬɢ, ɪɟɦɨɧɬɚ (ɢɡɝɨɬɨɜɥɟ-

ɧɢɹ) ɢ ɝɨɞɧɨɫɬɢ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɩɟɰɢɚɥɢɫɬɵ 

ɦɨɝɥɢ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢɦɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ ɷɥɟɤɬɪɨɪɟɦɨɧɬɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɥɨɳɚɞɟɣ ɩɨɞ ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, 

ɜɵɛɨɪɟ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɢ ɬ. ɞ. 

ɋɜɨɞɧɵɣ ɩɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ ɜɤɥɸ-

ɱɚɟɬ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɨɫɧɚɫɬɤɭ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɣ 

ɫɥɭɠɛɵ ɞɟɮɟɤɬɚɰɢɢ. Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ-

ɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɤɚɠɞɨɝɨ ɷɥɟɤɬɪɨɪɟɦɨɧɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

ɞɨɥɠɧɨ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɪɚɫɱɟɬɨɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɟɝɨ ɩɪɨɟɤɬɚ. 

 

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɤɚɪɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɟ-

ɮɟɤɬɵ, ɢɯ ɪɚɡɦɟɪ, ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɢɯ ɤɨɧɬɪɨɥɹ ɢ ɜɪɟɦɹ ɤɨɧɬɪɨɥɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɞɜɢɝɚɬɟɥɹ ɄȺɆȺɁ-740 ɩɪɢɨɛɪɟɬɚɟɬ 

ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ: 



 
 

1. Ɇɢɤɪɨɬɪɟɳɢɧɵ; 

2. ɂɡɧɨɫ ɤɨɪɟɧɧɵɯ ɲɟɟɤ; 

3. ɂɡɧɨɫ ɲɚɬɭɧɧɵɯ ɲɟɟɤ; 

4. Ɂɚɫɨɪɟɧɧɨɫɬɶ ɢ ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɢɡɧɨɫ ɦɚɫɥɹɧɵɯ ɤɚɧɚɥɨɜ; 

5. ɂɡɝɢɛ; 

6. ɂɡɧɨɫ ɝɧɟɡɞɚ ɩɨɞ ɜɚɥ ɫɰɟɩɥɟɧɢɹ; 

7. ɂɡɧɨɫ ɪɟɡɶɛɵ ɩɨɞ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɦɚɯɨɜɢɤɚ; 

8. ɂɡɧɨɫ ɪɟɡɶɛɵ ɩɨɞ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɝɚɫɢɬɟɥɹ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ; 

9. ɂɡɧɨɫ ɩɨɞ ɦɚɧɠɟɬɭ; 

10. ɂɡɧɨɫ ɩɨɞ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɲɟɫɬɟɪɧɸ; 

11. ɂɡɧɨɫ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ (ɩɟɪɟɞɧɢɣ ɤɨɧɟɰ); 

12. ɂɡɧɨɫ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ (ɡɚɞɧɢɣ ɤɨɧɟɰ); 

13. ɂɡɧɨɫ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɲɟɫɬɟɪɧɸ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ. 

ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ Д16]: 

1. ȼɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨ-

ɫɬɢ ɨɬ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɹ ɨɬɜɟɪɫɬɢɟ, ɜɚɥ, ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɝɥɭɛɢɧɚ ɢ ɬ. 

ɞ. Ⱦɥɹ ɤɨɪɟɧɧɵɯ ɲɟɟɤ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɜɵɛɢɪɚɟɦ ɝɥɚɞɤɢɣ ɦɢɤɪɨɦɟɬɪ (ɆɄ). 

2. Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɡɦɟɪɚ ɞɟɬɚɥɢ ɢ ɤɜɚɥɢɬɟɬɚ. 

3. ȼɵɛɢɪɚɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɡɦɟɪɚ ɫɨɛɥɸɞɚɹ 

ɭɫɥɨɜɢɟ:  

lim
   ,                                                (2.17) 

ɝɞɟ  – ɞɨɩɭɫɤɚɟɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ; 

lim
 – ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ ɩɪɢɦɟɦ ɫɬɨɥ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ 

ɈɊȽ-14-68-01-090 Ⱥ ȽɈɋɇɂɌɂ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.015
95−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 2 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 13 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 



 
 

– ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ (ȽɈɋɌ 6507–90), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

lim = ± 4 ɦɤɦ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.013
80−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 3 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 10 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 

– ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ (ȽɈɋɌ 6507–90), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

lim = ± 4 ɦɤɦ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.008

0.023
52

+
−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 6 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 14 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 

– ɧɭɬɪɨɦɟɪ ɢɧɞɢɤɚɬɨɪɧɵɣ ɇɂ 50-100 ȽɈɋɌ 9244–75, ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 

ɤɨɬɨɪɨɝɨ lim = ± 2 ɦɤɦ. 

Ⱦɥɹ ɞɟɮɟɤɬɨɜ 7 ɢ 8 ɜɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɪɟɡɶɛɨɜɨɣ ɤɚɥɢɛɪ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.14
105−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 9 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 26 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 

– ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ (ȽɈɋɌ 6507–90), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

lim = ± 4 ɦɤɦ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.0

0,095

7
105

+
+  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 

10 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 14 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 

– ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ (ȽɈɋɌ 6507–90), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

lim = ± 4 ɦɤɦ. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0,01

0,055
6
−
−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 11 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 14 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɲɚɛ-

ɥɨɧ 6,01. 



 
 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0,016

0,065
8
−
−  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 12 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 14 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ȼɵ-

ɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɲɚɛɥɨɧ 8,01. 

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ 0.08

0,11
125

+
+  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 

13 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8.051 – 81, 

δ = 16 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.25) 

– ɦɢɤɪɨɦɟɬɪ ɪɵɱɚɠɧɵɣ (ȽɈɋɌ 4381–87), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 

lim = ± 6 ɦɤɦ. 

ɂɡɝɢɛ ɜɚɥɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɡɦ, ɫɬɨɣɤɢ ɲɬɚɬɢɜɚ ɢ ɢɧɞɢ-

ɤɚɬɨɪɚ ɱɚɫɨɜɨɝɨ ɬɢɩɚ. 

ɇɚɥɢɱɢɟ ɦɢɤɪɨɬɪɟɳɢɧ ɨɩɪɟɞɟɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɥɭɩɵ ɢ ɦɚɝɧɢɬɧɨɝɨ ɞɟ-

ɮɟɤɬɨɫɤɨɩɚ ɉɇȾ-70 [15]. 

Ɍɚɛɥɢɰɚ 2.9 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ 

Ɍɢɩ ɪɚɡɦɟɪɚ, 
ɟɝɨ ɡɧɚɱɟɧɢɟ 

ȼɟɥɢ-
ɱɢɧɚ ɞɨ-
ɩɭɫɤɚ ɢɡ-

ɞɟɥɢɹ, 
ɦɦ. 

Ⱦɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲ-

ɧɨɫɬɶ ɢɡɦɟ-
ɪɟɧɢɹ, ɦɦ. 

ɉɪɟɞɟɥɶɧɚɹ ɩɨ-
ɝɪɟɲɧɨɫɬɶ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɝɨ 
ɫɪɟɞɫɬɜɚ, ɦɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ, 
ɨɛɨɡɧɚɱɟɧɢɟ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɝɨ 

ɫɪɟɞɫɬɜɚ, ȽɈɋɌ. 

ȼɚɥ 95 0,015 4 4 
ɆɄ-100-1 

ȽɈɋɌ 6507-90 

ȼɚɥ 80 0,013 4 4 
ɆɄ-100-1 

ȽɈɋɌ 6507-90 

Ɉɬɜɟɪɫɬɢɟ 
52 

0,031 14 2 
ɇɂ 50-100 

ȽɈɋɌ 9244–75 

ȼɚɥ 105 0,14 26 4 
ɆɄ-125-2 

ȽɈɋɌ 6507-90 

ȼɚɥ 105 0,088 14 4 
ɆɄ-125-2 

ȽɈɋɌ 6507-90 

ȼɚɥ 125 0,03 16 6 
ɆɊ-150 

ȽɈɋɌ 4381-87 

2.9.2 Вɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɞɟɮɟɤɬɨɜ 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨ-

ɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɚɧɚɥɢɡɢɪɭɸɬ ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ ɪɟɱɶ ɢɞɟɬ ɨ ɧɚɧɟɫɟɧɢɢ 



 
 

ɨɩɪɟɞɟɥёɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɫ ɰɟɥɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɨɣ ɮɨɪɦɵ, ɥɢɛɨ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɤɚɤɨɝɨ ɬɨ ɢɡ ɪɟɦɨɧɬɧɵɯ ɪɚɡɦɟɪɨɜ , ɩɪɟɞɭ-

ɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɧɚ ɞɟɬɚɥɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɟɫɥɢ ɪɚɫ-

ɫɦɨɬɪɟɬɶ ɞɟɬɚɥɢ ɤɨɬɨɪɵɟ ɫɢɥɶɧɨ ɢɡɧɚɲɢɜɚɸɬɫɹ , ɱɚɲɟ ɜɫɟɝɨ ɧɚɡɧɚɱɚɸɬ ɪɚɡ-

ɥɢɱɧɵɟ ɜɢɞɵ ɫɜɚɪɤɢ. Ʉ ɩɪɢɦɟɪɭ ɞɟɬɚɥɢ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɝɭɫɟɧɢɱɧɵɯ ɬɪɚɤɬɨɪɨɜ. 

ȿɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɞɟɬɚɥɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɟɬɨɞɵ 

ɫɜɚɪɤɢ ɧɟ ɩɨɞɨɣɞɭɬ, ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɫɩɨɫɨɛɨɦ ɛɭɞɭɬ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɦɟ-

ɬɨɞɵ. Ɍɚɤɨɣ ɤɪɢɬɟɪɢɣ ɨɬɛɨɪɚ ɧɚɡɵɜɚɟɬɫɹ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ (ɤɪɢɬɟɪɢɣ ɩɪɢɦɟ-

ɧɹɟɦɨɫɬɢ)  

Ⱦɚɥɟɟ ɩɨɫɥɟ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɪɢɬɟ-

ɪɢɸ , ɚɧɚɥɢɡɢɪɭɸɬ ɜɵɛɪɚɧɧɵɟ ɦɟɬɨɞɵ ɫ ɩɨɡɢɰɢɢ ɫɰɟɩɥɹɟɦɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨ-

ɫɬɢ. Ⱦɥɹ ɱɟɝɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɩɪɨɜɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɪɚɫɱɟɬɵ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10 [5]. 

Ɍɚɛɥɢɰɚ 2.10 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɋɩɨɫɨɛ ɧɚɩɥɚɜɤɢ Ɍɜɟɪɞɨɫɬɶ, 
HRC 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ, ɤɝ/ɱ 

ɉɪɢɩɭɫɤ, 
ɦɦ 

Эɥɟɤɬɪɨɞɭɝɨɜɚɹ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ Ⱦɨ 55 0,3…3,0 0,8…1,1 

Эɥɟɤɬɪɨɞɭɝɨɜɚɹ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ Ⱦɨ 30 1,5…4,5 0,6…0,8 

Эɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɟ ɧɚɩɟɤɚɧɢɟ ɩɨɪɨɲɤɨɜ Ⱦɨ 65 1,0…3,0 0,2…0,5 

Эɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɥɟɧɬɵ Ⱦɨ 65 3…5 0,2…0,5 

Эɥɟɤɬɪɨɞɭɝɨɜɚɹ ɦɟɬɚɥɥɢɡɚɰɢɹ Ⱦɨ 60 0,15…2,0 0,4…0,6 

Ƚɚɡɨɬɟɪɦɢɱɟɫɤɨ ɧɚɩɵɥɟɧɢɟ Ⱦɨ 60 1…12 0,4…0,6 

ɋɜɟɪɯɡɜɭɤɨɜɨɟ ɝɚɡɨɩɥɚɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ Ⱦɨ 65 2…8 0,2…0,5 

Ⱦɟɬɨɧɚɰɢɨɧɧɨɟ ɧɚɩɵɥɟɧɢɟ Ⱦɨ 65 3…6 0,3…0,5 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɭɱɢɬɵɜɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɞɟɬɚɥɢ ɢ ɩɨɡɜɨɥɹɟɬ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ ɩɪɢ-

ɦɟɧɢɦɨɫɬɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫ ɭɱɟɬɨɦ ɜɟɥɢɱɢɧɵ ɢɡɧɨɫɚ 

ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɬɚɥɢ.  

ɉɨɜɟɪɯɧɨɫɬɢ ɲɟɟɤ ɩɨɫɥɟ ɧɚɩɥɚɜɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɤɭɸ ɬɜɟɪɞɨɫɬɶ 

(ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ) ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɢɩɭɫɤ (ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ 

ɡɚɬɪɚɬ ɧɚ ɩɨɫɥɟɞɭɸɳɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ). ɉɨɷɬɨɦɭ ɢɡ 



 
 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɬɶ ɬɟ ɫɩɨɫɨɛɵ, 

ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɜɟɪɞɨɫɬɶ ɧɚɩɥɚɜɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɦɟɧɟɟ HRC50-

55 ɢ ɩɪɢɩɭɫɤ ɧɚ ɨɛɪɚɛɨɬɤɭ ɧɟ ɛɨɥɟɟ 0,5 ɦɦ. Эɬɨ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɬɚɤɢɟ 

ɨɩɟɪɚɰɢɢ ɤɚɤ ɡɚɤɚɥɤɚ ɢ ɱɟɪɧɨɜɨɟ ɬɨɱɟɧɢɟ ɲɟɟɤ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɟɲɟɜɥɹɟɬ 

ɩɪɨɰɟɫɫ ɪɟɦɨɧɬɚ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɚɱɟɫɬɜɨ ɫɰɟɩɥɟɧɢɹ ɩɨɤɪɵɬɢɹ 

ɫ ɨɫɧɨɜɧɵɦ ɦɟɬɚɥɥɨɦ. 

ɉɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ ɧɚɩɥɚɜɤɚ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɧɟ ɩɨɞɯɨɞɢɬ, 

ɬɚɤ ɤɚɤ ɩɪɢɩɭɫɤ ɛɨɥɶɲɨɣ ɢ ɩɨɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɪɚ-

ɛɨɬɤɚ, ɢ ɧɚɩɥɚɜɤɚ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬɩɚɞɚɟɬ, ɬɚɤ ɤɚɤ ɬɜɟɪɞɨɫɬɶ ɧɚɩɥɚɜ-

ɥɟɧɧɨɝɨ ɫɥɨɹ ɧɟ ɞɨɫɬɚɬɨɱɧɚɹ, ɩɨɬɪɟɛɭɟɬɫɹ ɡɚɤɚɥɤɚ Ɍȼɑ. Эɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɟ 

ɧɚɩɟɤɚɧɢɟ ɩɨɪɨɲɤɨɜ ɬɚɤ ɠɟ ɢɫɤɥɸɱɚɟɦ, ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɩɨɪɨɲɤɚ ɢ ɧɟ ɫɬɚ-

ɛɢɥɶɧɨɫɬɶ ɩɨɤɪɵɬɢɹ. ɇɚɩɵɥɟɧɢɟ ɬɚɤ ɠɟ ɢɫɤɥɸɱɚɟɦ, ɩɨɬɨɦɭ ɱɬɨ ɤɚɱɟɫɬɜɨ ɫɰɟɩ-

ɥɟɧɢɹ ɧɢɡɤɨɟ. 

ȼɵɛɢɪɚɟɦ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɟ  ɧɚɩɵɥɟɧɢɟ. 

2.9.3 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɦɨɧɬɧɨɝɨ ɱɟɪɬɟɠɚ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 

Ɋɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. Ɂɚɞɚɱɟɣ ɪɟɦɨɧɬɧɨɝɨ ɱɟɪɬɟɠɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɞɟɮɟɤɬɚɦ, ɜɨɡɧɢɤɚɸɳɢɦ  ɜ ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɚ ɪɟɦɨɧɬɧɨɦ ɱɟɪɬɟɠɟ ɭɤɚɡɵɜɚɸɬɫɹ ɧɨɦɢɧɚɥɶɧɵɟ ɪɚɡɦɟɪɵ  ɫɨɩɪɹɝɚɟ-

ɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɭɤɚɡɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ. Ɍɚɤɠɟ ɧɚ ɩɨɥɟ ɪɟ-

ɦɨɧɬɧɨɝɨ ɱɟɪɬɟɠɚ ɭɤɚɡɵɜɚɸɬɫɹ ɬɚɛɥɢɰɵ ɞɟɮɟɤɬɨɜ, ɝɞɟ ɨɬɪɚɠɚɟɬɫɹ ɢɧɮɨɪɦɚ-

ɰɢɹ Д1]: 

1.ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɮɟɤɬɚ. 

2.ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɞɟɮɟɤɬɨɜ ɜ ɜɢɞɟ  ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɨɬ ɨɛ-

ɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɟɬɚɥɟɣ ɢ ɞɟɬɚɥɟɣ, ɩɨɞɥɟɠɚɳɢɯ ɪɟɦɨɧɬɭ. 

3.Ɉɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɭɫɬɪɚɧɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɞɟɮɟɤɬɚ. 

4.Ⱦɨɩɭɫɬɢɦɵɣ ɫɩɨɫɨɛ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɚ. 

2.9.4 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɧɵɯ ɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɤɚɪɬ ɧɚ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɟ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 



 
 

Ɇɚɪɲɪɭɬɧɚɹ ɤɚɪɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɞɟ-

ɮɟɤɬɵ ɫɨɝɥɚɫɧɨ ȿɋɌȾ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɪɲɪɭɬɧɨɣ 

ɤɚɪɬɵ ɫɥɭɠɚɬ ɤɚɪɬɚ ɷɫɤɢɡɨɜ ɢɥɢ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ, ɫɯɟɦɚ  ɜɵɛɪɚɧɧɨɝɨ ɪɚɰɢ-

ɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɫɜɟɞɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɨɫɧɚɫɬɤɢ, ɪɚɡɪɹɞ ɪɚɛɨɬɵ ɢ ɧɨɪɦɵ ɜɪɟɦɟɧɢ Д1]. 

ɉɪɢɫɬɭɩɚɹ ɤ ɪɚɡɪɚɛɨɬɤɟ ɦɚɪɲɪɭɬɧɨɣ ɤɚɪɬɵ ɧɚɦɟɱɚɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-

ɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɭɫɬɪɚɧɟɧɢɹ (ɬɚɛ-

ɥɢɰɚ 2.10). ȼ ɦɚɪɲɪɭɬɧɨɣ ɤɚɪɬɟ ɭɤɚɡɵɜɚɸɬ ɬɚɤɠɟ ɧɚɢɦɟɧɨɜɚɧɢɟ, ɧɨɦɟɪ ɩɨ ɤɚ-

ɬɚɥɨɝɭ, ɦɚɬɟɪɢɚɥ (ɋɬɚɥɶ 42 ɏɆɎȺ Ɍɍ 14-1-5083-91), ɪɚɡɦɟɪ ɢ ɦɚɫɫɭ ɞɟɬɚɥɢ 

(69,5 ɤɝ). 

Ʉɚɪɬɚ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢɹ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɢ ɢ ɧɨɦɟɪ ɞɟɬɚɥɢ ɩɨ ɤɚɬɚɥɨɝɭ, ɩɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 

ɧɚɩɵɥɟɧɢɸ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɪɨɤɚɯ ɩɪɢɜɨɞɹɬ ɧɨɦɟɪ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɟɪɟɯɨɞɚ, 

ɞɚɜɥɟɧɢɟ ɩɪɟɫɫɚ, ɬɟɦɩɟɪɚɬɭɪɭ, ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ, ɪɚɡɪɹɞ ɪɚɛɨɱɢɯ. 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɫɨɞɟɪɠɢɬ ɧɨɦɟɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ ɦɚɪɲɪɭɬɧɨɣ ɤɚɪɬɨɣ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɨɞɟɥɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ  ɩɪɢ-

ɫɩɨɫɨɛɥɟɧɢɣ, ɦɚɬɟɪɢɚɥ, ɦɚɫɫɭ ɢ ɬɜɟɪɞɨɫɬɶ ɞɟɬɚɥɢ. 

 ɋɜɟɞɟɧɢɹ ɨ ɛɚɡɢɪɨɜɚɧɢɢ ɢ ɪɚɡɦɟɪɚɯ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ-

ɪɚɠɚɸɬɫɹ ɧɚ ɷɫɤɢɡɟ. Ɍɚɤɠɟ ɜ ɤɚɪɬɭ ɜɧɨɫɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɪɚɫɱɟɬɧɵɯ  ɪɚɡɦɟɪɚɯ, 

ɪɟɠɢɦɵ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɨɫɧɨɜɧɨɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɟ, ɡɚɤɥɸ-

ɱɢɬɟɥɶɧɨɟ ɢ ɲɬɭɱɧɨɟ ɜɪɟɦɹ. 

ɂɡɧɨɲɟɧɧɵɟ ɲɚɬɭɧɧɵɟ ɢ ɤɨɪɟɧɧɵɟ ɲɟɣɤɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɩɥɚɡɦɟɧ-

ɧɵɦ ɧɚɩɵɥɟɧɢɟɦ. Ʉɨɪɟɧɧɵɟ ɲɟɣɤɢ ɧɚɩɵɥɹɸɬ, ɭɫɬɚɧɚɜɥɢɜɚɹ ɜɚɥ ɜ ɰɟɧɬɪɵ ɧɚ 

ɫɬɚɧɤɚɯ 3Ⱥ423. ɒɚɬɭɧɧɵɟ ɲɟɣɤɢ ɧɚɩɵɥɹɸɬ, ɡɚɤɪɟɩɥɹɹ ɜɚɥ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɬɪɟɯɤɭɥɚɱɤɨɜɵɯ ɩɚɬɪɨɧɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɰɟɧɬɪɨɫɦɟɫɬɢɬɟɥɢ. Ȼɚɡɨɜɵɟ ɩɨ-

ɜɟɪɯɧɨɫɬɢ – ɧɟɢɡɧɨɲɟɧɧɵɟ ɩɨɫɚɞɨɱɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɮɥɚɧɰɚ ɩɨɞ ɦɚɯɨɜɢɤ ɢ ɩɨ-

ɜɟɪɯɧɨɫɬɶ ɩɨɞ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɲɟɫɬɟɪɧɸ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. Ɉɜɚɥɶɧɨɫɬɶ ɢ 

ɤɨɧɭɫɧɨɫɬɶ ɲɚɬɭɧɧɵɯ ɢ ɤɨɪɟɧɧɵɯ ɲɟɟɤ ɜɚɥɚ ɩɨɫɥɟ ɩɥɚɡɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ ɧɟ 



 
 

ɛɨɥɟɟ 0,015 ɦɦ. Ɋɚɞɢɭɫ ɤɪɢɜɨɲɢɩɚ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ ɞɨɩɭɫɤɨɦ 

0,08…0,10 ɦɦ. 

ɂɡɧɨɲɟɧɧɵɟ ɝɧɟɡɞɚ ɜ ɬɨɪɰɟ ɜɚɥɚ, ɲɩɨɧɨɱɧɵɟ ɩɚɡɵ ɢ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ 

ɩɨɞ ɲɟɫɬɟɪɧɸ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɢɥɢ ɪɟɦɨɧɬɧɨɝɨ ɪɚɡɦɟɪɚ ɧɚɩɥɚɜɤɨɣ. ɉɪɢ ɧɟɛɨɥɶɲɨɦ ɢɡɧɨɫɟ ɪɟɡɶɛɵ ɟɟ ɩɪɨɬɚ-

ɱɢɜɚɸɬ ɩɪɨɮɢɥɶɧɵɦ ɪɟɡɰɨɦ ɞɨ ɧɨɪɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɢ ɲɥɢɮɭɸɬ ɲɟɣɤɭ. ɂɡ-

ɧɨɲɟɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨ ɮɥɚɧɰɟ, ɩɨɞ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɦɚɯɨɜɢɤɚ ɢ ɭɫɬɚɧɨɜɨɱ-

ɧɵɟ ɲɬɢɮɬɵ ɪɚɡɜɟɪɬɵɜɚɸɬ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ. ɂɡɧɨɲɟɧɧɵɟ ɪɟɡɶɛɨɜɵɟ ɨɬ-

ɜɟɪɫɬɢɹ ɪɚɫɫɜɟɪɥɢɜɚɸɬ ɩɨ ɤɨɧɬɭɪɭ ɢ ɧɚɪɟɡɚɸɬ ɧɨɜɭɸ ɪɟɡɶɛɭ ɪɟɦɨɧɬɧɨɝɨ ɪɚɡ-

ɦɟɪɚ. 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɫɨɞɟɪ-

ɠɢɬ ɤɚɪɬɭ ɷɫɤɢɡɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɫɥɨɠɧɵɯ ɩɪɢɟɦɨɜ ɤɨɧɬɪɨɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ 

Д1]. Ʉɚɪɬɭ ɫɨɫɬɚɜɥɹɸɬ ɞɥɹ ɨɩɟɪɚɰɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɩɨɫɥɟɞɧɟɣ ɨɩɟɪɚɰɢɟɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. ȼ ɤɚɪɬɟ 

ɩɪɢɜɨɞɹɬ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ  ɩɨ ɤɚɬɚɥɨɝɭ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɧɨɦɟɪ  

ɨɩɟɪɚɰɢɢ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɢɧɜɟɧɬɚɪɧɨɝɨ 

ɧɨɦɟɪɚ Д1].   

Ɍɚɛɥɢɰɚ 2.11 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

 

2.9.5  Ɍɟɯɧɨɥɨɝɢя, ɪɚɫɱɟɬ  ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɲɥɢɮɨ-
ɜɚɧɢя 

Ɉɩɟɪɚɰɢɢ Ɉɛɨɪɭɞɨɜɚɧɢɟ 
ɉɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɢɧɫɬɪɭɦɟɧɬ 

005 Ɇɨɟɱɧɚɹ 
Ɇɨɟɱɧɚɹ ɦɚɲɢɧɚ  

ɈɆ-14251Ƚ. ȿɦɤɨɫɬɢ, ɬɚɪɚ 

010 ɑɟɪɧɨɜɨɟ        ɲɥɢɮɨɜɚɧɢɟ 
ɋɬɚɧɨɤ ɲɥɢɮɨɜɚɥɶɧɵɣ 

3Ⱥ423 
ɉɌ-1468-11-710 

015 ɉɥɚɡɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ 
ɍɫɬɚɧɨɜɤɚ ɍȽɇ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɉɋȽ-500 
ɉɥɚɡɦɚɬɪɨɧ Ɇ8-27 

020 ɑɢɫɬɨɜɨɟ ɲɥɢɮɨɜɚɧɢɟ 
ɋɬɚɧɨɤ ɲɥɢɮɨɜɚɥɶɧɵɣ 

3Ⱥ423 
ɉɌ-1468-11-710 

025 Ʉɨɧɬɪɨɥɶɧɚɹ Ʉɨɧɬɪɨɥɶɧɵɣ ɫɬɨɥ 
Ƚɥɚɞɤɢɣ ɦɢɤɪɨ-

ɦɟɬɪ ɆɄ-100 



 
 

2.9.5.1  Ɍɟɯɧɨɥɨɝɢя ɢ ɪɟɠɢɦɵ ɲɥɢɮɨɜɚɧɢя 

ɒɟɣɤɢ ɲɥɢɮɭɸɬ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɞɪɭɝɢɯ ɨɩɟɪɚɰɢɣ ɩɨ ɜɨɫɫɬɚɧɨɜ-

ɥɟɧɢɸ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. Ɍɚɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɯɪɚɧɢɬɶ 

ɲɥɢɮɨɜɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɢɡɛɟɠɚɬɶ ɧɚɪɭɲɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɨɫɟɣ ɲɟɟɤ. 

Ⱦɥɹ ɲɥɢɮɨɜɤɢ ɤɨɪɟɧɧɵɯ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶ-

ɧɵɟ ɲɥɢɮɨɜɚɥɶɧɵɟ ɫɬɚɧɤɢ. ɉɪɢ ɲɥɢɮɨɜɤɟ ɲɟɟɤ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɪɚ-

ɞɢɭɫ ɤɪɢɜɨɲɢɩɚ ɢ ɫɬɪɨɝɨ ɜɵɞɟɪɠɢɜɚɬɶ ɪɚɞɢɭɫ ɝɚɥɬɟɥɟɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɟ-

ɞɟɥɚɯ. ɍɦɟɧɶɲɟɧɢɟ ɪɚɞɢɭɫɚ ɝɚɥɬɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɭɫɬɚɥɨɫɬɧɭɸ ɩɪɨɱ-

ɧɨɫɬɶ ɢ ɱɚɫɬɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɫɨɨɫɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɨɦɤɟ ɜɚɥɚ Д20]. 

ȼ ɤɚɱɟɫɬɜɟ ɫɦɚɡɨɱɧɨ-ɨɯɥɚɠɞɚɸɳɢɯ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɲɥɢɮɨɜɚɧɢɢ ɦɨɝɭɬ 

ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɫɬɜɨɪɵ: 

• 1,2% ɷɦɭɥɶɫɨɥɚ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɣ ɩɚɫɬɵ ɢ 0,5-0,8% ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɨɣ 

ɫɨɞɵ (ɢɥɢ ɬɪɢɧɚɬɪɢɣɮɨɫɮɚɬ); 

• 2% ɷɦɭɥɶɫɨɥɚ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɣ ɩɚɫɬɵ ɢ 0,25% ɧɢɬɪɚɬ ɧɚɬɪɢɹ; 

• 2-3% ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɨɣ ɫɨɞɵ ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɵɥɚ. 

ɒɟɣɤɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɲɥɢɮɭɸɬ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ (ɬɚɛ-

ɥɢɰɚ 2.11). 

Ɍɚɛɥɢɰɚ 2.12 – Ɋɟɠɢɦɵ ɲɥɢɮɨɜɚɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 

ȼɢɞ ɨɛɪɚɛɨɬɤɢ 
ɑɟɪɧɨɜɨɟ 

ɲɥɢɮɨɜɚɧɢɟ 

ɑɢɫɬɨɜɨɟ 
ɲɥɢɮɨɜɚ-

ɧɢɟ 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ, ɦ/ɫ 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ, 
ɦ/ɦɢɧ 

ɉɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ (ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ), ɦɦ/ɨɛ 

ɉɨɩɟɪɟɱɧɚɹ ɩɨɞɚɱɚ ɩɪɢ ɜɪɟɡɧɨɦ ɲɥɢɮɨɜɚɧɢɢ, 
ɦɦ/ɨɛ 

ɉɪɨɞɨɥɶɧɚɹ ɩɨɞɚɱɚ ɜ ɞɨɥɹɯ ɲɢɪɢɧɵ ɤɪɭɝɚ ɧɚ 
ɨɞɢɧ ɨɛɨɪɨɬ ɢɡɞɟɥɢɹ 

25-30 

 

12-15 

0,025-0,03 

 

0,02-0,07 

 

0,3-0,7 

25-30 

 

15-25 

0,005-0,010 

 

- 

 

0,2-0,3 

 

2.9.5.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɲɥɢɮɨɜɚɧɢя 



 
 

Ⱦɥɹ ɲɥɢɮɨɜɚɧɢɹ ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɫɬɚɧɨɤ ɤɪɭɝɥɨɲɥɢɮɨɜɚɥɶɧɵɣ 

3Ⱥ423. ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ  ɲɩɢɧɞɟɥɹ ɫɬɚɧɤɚ: 

n = 500 ɦɢɧ -1 
ɉɪɢɧɢɦɚɟɦ: ɩɨɞɚɱɭ  S – 0,3 ɦɦ/ɨɛ. ɋɤɨɪɨɫɬɶ ɪɚɫɬɨɱɧɨɝɨ ɛɥɨɤɚ Д19]: 

                                      �Д = � ⋅ ܦ ⋅ ݊/͸Ͳ ⋅ ͳͲͲͲ,                            (2.18)             

ɝɞɟ �Д– ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɬɨɱɧɨɝɨ ɛɥɨɤɚ, ɦ/ɫɟɤ. 

D – ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ, ܦɤ= 95 ɦɦ. �Д = ͵,ͳͶ ⋅ ͻͷ ⋅ ͷͲͲ/͸Ͳ ⋅ ͳͲͲͲ = ʹ,Ͷͻɦ/ɫɟɤ. 

   Ɋɚɫɱёɬ ɝɥɭɛɢɧɵ ɪɟɡɚɧɢɹ [19]: � = ሺܦ − �ሻ/ʹ                                           (2.19) � = ሺͻͷ − ͻͶ,ͻͷሻ/ʹ = Ͳ,Ͳʹͷɦɦ. 

   Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ [19]: 

                                                 �ɪ = Ɋ௭ ⋅ �ɞɟɣɫɬɜ.,                              (2.20) 

ɝɞɟ    

Ɋ௭ = �݌ܥ ⋅ �� ⋅ ܵ௬ ⋅ �� ⋅ �௣                                 (2.21) 

ɝɞɟ ɩɪɢ 285 = �݌ܥ; y =0.75; x=1; n = – 0.15. �௉ = ʹͺͷ ⋅ Ͳ,Ͳʹͷଵ ⋅ Ͳ, ͵଴,଻ହ ⋅ ʹ,Ͷͻ−଴,ଵହ ⋅ Ͳ,ͷͷ ⋅ ʹ,Ͷͻ = ͷ,ʹ Ʉȼɬ. 
Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɞɚɧɨ ɜ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ � = Ͳ,͹ͷ �ɲɩ = �ɞɜ ⋅ � = ͳͲ ⋅ Ͳ,͹ͷ = ͹,ͷɄȼɬ                               (2.22) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵ-

ɲɚɬɶ ɪɟɡɚɧɢɹ Д19]: �ɲɩ ≥ �ɪ; 

7,5 > 5,2. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɫɬɚɧɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ. 

  

2.9.6 Ɍɟɯɧɨɥɨɝɢя, ɪɚɫɱɟɬ  ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɝɚɡɨɬɟɪ-
ɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢя 



 
 

 

2.9.6.1 Ɍɟɯɧɨɥɨɝɢя ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢя 

 

Ƚɚɡɨɬɟɪɦɢɱɟɫɤɨɟ ɧɚɩɵɥɟɧɢɟ – ɷɬɨ ɩɪɨɰɟɫɫ ɧɚɝɪɟɜɚ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɢ 

ɩɟɪɟɧɨɫɚ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɱɚɫɬɢɰ ɪɚɫɩɵɥɹɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɝɚɡɨɜɵɦ ɢɥɢ 

ɩɥɚɡɦɟɧɧɵɦ ɩɨɬɨɤɨɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚ ɩɨɞɥɨɠɤɟ ɫɥɨɹ ɧɭɠɧɨɝɨ ɦɚɬɟɪɢ-

ɚɥɚ. ɉɨɞ ɨɛɳɢɦ ɧɚɡɜɚɧɢɟɦ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɟ ɧɚɩɵɥɟɧɢɟ (ȽɌɇ) ɨɛɴɟɞɢɧɹɸɬ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɝɚɡɨɩɥɚɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ, ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɝɚɡɨɩɥɚ-

ɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ, ɞɟɬɨɧɚɰɢɨɧɧɨɟ ɧɚɩɵɥɟɧɢɟ, ɩɥɚɡɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ, ɧɚɩɵ-

ɥɟɧɢɟ ɫ ɨɩɥɚɜɥɟɧɢɟɦ, ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɦɟɬɚɥɥɢɡɚɰɢɹ ɢ ɚɤɬɢɜɢɪɨɜɚɧɧɚɹ ɷɥɟɤ-

ɬɪɨɞɭɝɨɜɚɹ ɦɟɬɚɥɥɢɡɚɰɢɹ [12]. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ȽɌɇ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɤɪɵɬɢɣ – ɢɡɧɨɫɨɫɬɨɣɤɢɯ, ɤɨɪɪɨɡɢɨɧɧɨ-

ɫɬɨɣɤɢɯ, ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ, ɚɧɬɢɡɚɞɢɪɧɵɯ, ɬɟɩɥɨɫɬɨɣɤɢɯ, ɬɟɪɦɨɛɚɪɶɟɪɧɵɯ, 

ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɯ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɯ, ɢ ɬ.ɞ. Ɇɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɧɚɩɵɥɟɧɢɹ 

ɫɥɭɠɚɬ ɩɨɪɨɲɤɢ, ɲɧɭɪɵ ɢ ɩɪɨɜɨɥɨɤɢ ɢɡ ɦɟɬɚɥɥɨɜ, ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɢ ɢ ɤɟɪɚ-

ɦɢɤɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɦɟɬɨɞɨɜ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɚɥɶɬɟɪɧɚ-

ɬɢɜɨɣ ɦɟɬɨɞɚɦ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ, ɯɢɦɢɤɨ-ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ, 

ɩɥɚɤɢɪɨɜɚɧɢɹ, ɞɪɭɝɢɟ – ɦɟɬɨɞɚɦ ɩɨɤɪɚɫɤɢ, ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɹɦ. Ⱦɪɭɝɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ȽɌɇ – ɪɟɦɨɧɬ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɢ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɧɚɩɵɥɟɧɢɹ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɨɬ ɞɟɫɹɬɤɨɜ ɦɢɤɪɨɧ ɞɨ 

ɦɢɥɥɢɦɟɬɪɨɜ ɦɟɬɚɥɥɚ. Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ: 

• ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɚɤɬɢ-

ɱɟɫɤɢ ɥɸɛɨɣ ɩɥɚɜɹɳɢɣɫɹ ɦɚɬɟɪɢɚɥ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɨɞɚɬɶ ɤɚɤ ɩɨɪɨɲɨɤ ɢɥɢ 

ɩɪɨɜɨɥɨɤɭ);  

• ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨɫɧɨɜɵ ɢ ɦɚɬɟɪɢɚɥɚ ɩɨɤɪɵɬɢɹ; 

• ɧɟɜɵɫɨɤɢɣ (ɧɟ ɛɨɥɟɟ 150°ɋ) ɧɚɝɪɟɜ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɩɨ-

ɤɪɵɬɢɹ; 

• ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɧɟɫɟɬ 

ɫɜɨɸ ɮɭɧɤɰɢɸ (ɧɚɩɪɢɦɟɪ, ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɢɣ + ɬɟɪɦɨɛɚɪɶɟɪɧɵɣ); 
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• ɥɟɝɤɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɧɚɧɟɫɟɧɢɢ (ɫ 

ɩɨɦɨɳɶɸ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ) Д12]. 

Ɋɚɡɥɢɱɚɸɬ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɩɥɚɡɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ: 

• ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɝɚɡɨɩɥɚɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɩɥɨɬɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ; 

• ɞɟɬɨɧɚɰɢɨɧɧɨɟ ɧɚɩɵɥɟɧɢɟ - ɜ ɫɢɥɭ ɞɢɫɩɟɪɫɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɧɚɩɵɥɟɧɢɹ 

ɢ ɦɚɥɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɧɚɩɵɥɟɧɢɹ ɩɨɤɪɵɬɢɣ 

ɞɥɹ ɡɚɳɢɬɵ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟɛɨɥɶɲɢɯ ɭɱɚɫɬɤɨɜ; 

• ɪɚɫɩɵɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɥɚɡɦɵ ɨɛɵɱɧɨ ɧɚɡɵɜɚɸɬ ɩɥɚɡɦɟɧɧɵɦ ɧɚɩɵ-

ɥɟɧɢɟɦ. ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɣ ɦɟɬɨɞ, ɧɚɢɛɨɥɟɟ ɨɩɪɚɜɞɚɧɨ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɫɨ-

ɡɞɚɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ; 

• ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɦɟɬɚɥɥɢɡɚɰɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɛɨɥɟɟ ɜɵɝɨɞɧɚ, ɨɞɧɚɤɨ 

ɩɨɡɜɨɥɹɟɬ ɧɚɩɵɥɹɬɶ ɬɨɥɶɤɨ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ. ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɞɥɹ ɧɚɩɵɥɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ ɧɚ ɛɨɥɶ-

ɲɢɯ ɩɥɨɳɚɞɹɯ; 

• ɝɚɡɨɩɥɚɦɟɧɧɨɟ ɧɚɩɵɥɟɧɢɟ - ɧɟɞɨɪɨɝɨɣ ɜɨ ɜɧɟɞɪɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɟɬɨɞ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɞɟɬɚɥɟɣ; 

• ɧɚɩɵɥɟɧɢɟ ɫ ɨɩɥɚɜɥɟɧɢɟɦ - ɦɟɬɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟ-

ɫɤɭɸ ɫɜɹɡɶ ɩɨɤɪɵɬɢɹ ɫ ɨɫɧɨɜɨɣ. ɩɪɢɦɟɧɹɟɬɫɹ, ɟɫɥɢ ɜɵɫɨɤɢɣ ɧɚɝɪɟɜ ɩɪɢ 

ɨɩɥɚɜɥɟɧɢɢ ɧɟ ɜɟɞɟɬ ɤ ɪɢɫɤɭ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɜɨɞɨɤ ɞɟɬɚɥɢ [12]. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɩɥɚɡɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ: ɜɢɞɨɦ 

ɢ ɞɢɫɩɟɪɫɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ, ɬɨɤɨɦ ɩɥɚɡɦɟɧɧɨɣ ɫɬɪɭɢ ɢ ɟɝɨ ɧɚɩɪɹɠɟɧɢɟɦ, ɜɢ-

ɞɨɦ ɢ ɪɚɫɯɨɞɨɦ ɩɥɚɡɦɨɨɛɪɚɡɭɸɳɟɝɨ ɝɚɡɚ, ɞɢɚɦɟɬɪɨɦ ɫɨɩɥɚ ɩɥɚɡɦɟɧɧɨɣ ɝɨ-

ɪɟɥɤɢ ɢ ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ ɫɨɩɥɚ ɞɨ ɧɚɩɵɥɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ⱦɢɫɩɟɪɫɧɨɫɬɶ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ, ɬɨɤ ɩɥɚɡɦɟɧɧɨɣ ɫɬɪɭɢ ɢ ɪɚɫɯɨɞ ɩɥɚɡɦɨ-

ɨɛɪɚɡɭɸɳɟɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɱɚɫɬɢɰ ɢ ɢɯ ɫɤɨɪɨɫɬɶ ɩɟ-

ɪɟɦɟɳɟɧɢɹ, ɚ ɡɧɚɱɢɬ, - ɩɥɨɬɧɨɫɬɶ ɢ ɫɬɪɭɤɬɭɪɭ ɩɨɤɪɵɬɢɹ. 

Ȼɨɥɶɲɚɹ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɜɨɣɫɬɜ ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɛɨɥɟɟ 

ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɥɚɡɦɨɬɪɨɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɬɚɥɢ ɢ ɦɟɧɶɲɟɣ 

http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D0%BA%D0%BE%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D0%B5_%D0%B3%D0%B0%D0%B7%D0%BE%D0%BF%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%BE%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%BF%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BF%D1%8B%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81_%D0%BE%D0%BF%D0%BB%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC


 
 

ɬɨɥɳɢɧɟ ɫɥɨɹ. Эɬɚ ɫɤɨɪɨɫɬɶ ɦɚɥɨ ɜɥɢɹɟɬ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟ-

ɪɢɚɥɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɨɩɥɚ ɞɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ 

ɩɥɚɡɦɨɨɛɪɚɡɭɸɳɟɝɨ ɝɚɡɚ, ɫɜɨɣɫɬɜ ɧɚɩɵɥɹɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟ-

ɞɟɥɚɯ 120...250 ɦɦ (ɱɚɳɟ 120...150 ɦɦ). ɍɝɨɥ ɦɟɠɞɭ ɨɫɶɸ ɩɨɬɨɤɚ ɱɚɫɬɢɰ ɢ ɜɨɫ-

ɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɨɥɠɟɧ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ 90° [12]. 

Ɉɩɬɢɦɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɹ ɩɨɬɨɤɚ ɩɥɚɡɦɵ, ɜɪɟɦɟɧɢ ɩɪɟ-

ɛɵɜɚɧɢɹ ɱɚɫɬɢɰ ɜ ɷɬɨɦ ɩɨɬɨɤɟ ɢ ɢɯ ɫɤɨɪɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɩɨɤɪɵ-

ɬɢɣ ɫ ɜɵɫɨɤɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɩɥɚɡɦɟɧɧɵɦ ɧɚɩɵɥɟ-

ɧɢɟɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: ɩɨɞɝɨɬɨɜɤɚ ɩɨɪɨɲɤɚ, ɩɨɜɟɪɯɧɨɫɬɢ ɞɟ-

ɬɚɥɢ, ɧɚɩɵɥɟɧɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɧɚɩɵɥɟɧɧɵɯ ɩɨɤɪɵɬɢɣ. 

ɉɨɞɝɨɬɨɜɤɚ ɩɨɪɨɲɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɭɲɤɟ ɧɚ ɩɪɨɬɢɜɧɹɯ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɟ 150-200°ɋ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɩɨɪɨɲɤɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɢɫɩɟɪɫɧɨɫɬɶɸ ɝɪɚɧɭɥ 

ɢɯ ɫɥɟɞɭɟɬ ɩɪɨɫɟɢɜɚɬɶ ɱɟɪɟɡ ɫɢɬɨ ɫ ɪɚɡɦɟɪɚɦɢ ɹɱɟɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɦɟ-

ɪɚɦ ɬɪɟɛɭɟɦɵɯ ɝɪɚɧɭɥ [12]. 

ɉɨɞɝɨɬɨɜɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɤ ɧɚɩɵɥɟɧɢɸ ɩɪɢɞɚɟɬɫɹ ɩɟɪɜɨɫɬɟɩɟɧ-

ɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɨɬ ɟɟ ɤɚɱɟɫɬɜɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɩɪɨɱɧɨɫɬɶ 

ɫɰɟɩɥɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɟɬɚɥɢ. 

Ⱦɟɬɚɥɢ, ɩɨɞɥɟɠɚɳɢɟ ɧɚɩɵɥɟɧɢɸ, ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ, ɦɚɫɥɚ ɜ ɦɨɸɳɢɯ 

ɩɪɟɩɚɪɚɬɚɯ ɬɢɩɚ «Ʌɚɛɨɦɢɞ-102», «Ʌɚɛɨɦɩɞ-103» ɢ ɞɪ., ɚ ɡɚɬɟɦ ɫɭɲɚɬ. ɉɨɫɥɟ 

ɨɱɢɫɬɤɢ (ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɞɚɥɟɧɢɹ ɫɥɟɞɨɜ ɢɡɧɨɫɚ ɢ ɩɪɢɞɚɧɢɹ ɞɟɬɚɥɢ 

ɩɪɚɜɢɥɶɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ) ɢɯ ɩɨɞɜɟɪɝɚɸɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. 

Ɉɫɧɨɜɧɨɣ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɨɩɟɪɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɟ 

ɬɨɥɶɤɨ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɧɚɩɵɥɹɟɦɨɝɨ ɫɥɨɹ ɫ ɩɨɞɥɨɠɤɨɣ, ɧɨ ɢ ɧɚ ɭɫɬɚ-

ɥɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ. 

ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɞ ɨɛɪɚɛɨɬɤɨɣ ɫɥɟɞɭɟɬ ɨɛɟɡɠɢɪɢɬɶ. 

ɍɱɚɫɬɤɢ, ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɥɟɠɚɳɟɣ ɧɚɩɵɥɟɧɢɸ, ɡɚɳɢɳɚɸɬ 

ɫɩɟɰɢɚɥɶɧɵɦ ɷɤɪɚɧɨɦ. 



 
 

ɇɚɩɵɥɹɬɶ ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɫɪɚɡɭ ɩɨɫɥɟ ɞɪɨɛɟɫɬɪɭɣɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɬɚɤ 

ɤɚɤ ɭɠɟ ɱɟɪɟɡ 2 ɱ ɟɟ ɚɤɬɢɜɧɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɧɚ ɨɛɪɚɛɨɬɚɧ-

ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɫɢɞɧɨɣ ɩɥɟɧɤɢ. 

ɉɪɢ ɩɥɚɡɦɟɧɧɨɦ ɧɚɩɵɥɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɩɨɥɭɱɚɟɬɫɹ ɞɨɫɬɚ-

ɬɨɱɧɨ ɝɪɭɛɨɣ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɬɨɱɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɩɨ-

ɤɪɵɬɢɟ ɧɚɧɨɫɹɬ ɫ ɩɪɢɩɭɫɤɨɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɚɧɢɟɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɥɚɡɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚ-

ɧɨɜɤɚ ɍȽɇ, ɪɚɡɪɚɛɨɬɤɚ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɚ ɜ 3 ɱɚɫɬɢ ɩɪɨɟɤɬɚ. 

ɍɫɬɚɧɨɜɤɚ ɍȽɇ ɫɨɫɬɨɢɬ ɢɡ ɩɥɚɡɦɨɬɪɨɧɚ, ɩɢɬɚɬɟɥɹ ɩɨɪɨɲɤɚ, ɢɫɬɨɱɧɢɤɚ 

ɬɨɤɚ, ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɫɢɫɬɟɦɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɥɚɡɦɚɬɪɨɧɚ. 

ɉɨɥɭɚɜɬɨɦɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɦɟɪɭ ɧɚɩɵɥɟɧɢɹ ɫ ɦɚɧɢɩɭɥɹɬɨɪɨɦ ɞɥɹ ɜɪɚ-

ɳɟɧɢɹ ɞɟɬɚɥɢ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɥɚɡɦɨɬɪɨɧɚ. 

 

2.9.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɨɜ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɧɚɩɵɥɟɧɢя 

 

Ɋɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɩɨɤɪɵɬɢɹ ɨɤɚɡɵɜɚɟɬ ɪɟɠɢɦ ɧɚɩɵɥɟɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰ Д12], ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɧɚɩɵɥɟɧɢɹ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɟɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɬɚɥɶɧɨɣ ɞɟɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 95 ɦɦ:  

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ 45 ȼ;  

ɫɢɥɚ ɬɨɤɚ 350 Ⱥ;  

ɪɚɫɯɨɞ ɩɥɚɡɦɨɨɛɪɚɡɭɸɳɟɝɨ ɝɚɡɚ (ɚɪɝɨɧɚ) – 50 ɥ/ɦɢɧ;  

ɪɚɫɯɨɞ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ ɝɚɡɚ (ɚɡɨɬɚ) – 8 ɥ/ɦɢɧ;  

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɨɩɥɚ ɞɨ ɧɚɩɵɥɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ – 120 ɦɦ;  

ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɫɨɩɥɚ ɩɥɚɡɦɨɬɪɨɧɚ – 4 ɦɦ;  

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɟɬɚɥɢ – 60 ɨɛ/ɦɢɧ;  

ɩɪɨɞɨɥɶɧɚɹ ɩɨɞɚɱɚ ɩɥɚɡɦɨɬɪɨɧɚ – 4,0 ɦɦ/ɨɛ;  

ɪɚɫɯɨɞ ɩɨɪɨɲɤɚ –14 ɤɝ/ɱ. 

 

2.10 Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

 



 
 

ɇɨɪɦɢɪɭɟɦɨɟ ɜɪɟɦɹ – ɜɪɟɦɹ ɩɨɥɟɡɧɨɣ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɨɣ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ. Ɉɧɨ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɧɨɟ, ɜɫɩɨɦɨɝɚ-

ɬɟɥɶɧɨɟ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Д1].  

Ɍɟɯɧɢɱɟɫɤɭɸ ɧɨɪɦɭ ɜɪɟɦɟɧɢ ɧɚ ɲɥɢɮɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

           Ɍɧ = Ɍɨɫɧ + Ɍɜɫɩ + Ɍɞɨɩ + ɌɉɁ                          (2.23) 

ɝɞɟ Ɍɧ – ɧɨɪɦɚ ɜɪɟɦɟɧɢ, ɦɢɧ.; 

Ɍɨɫɧ – ɨɫɧɨɜɧɨɟ (ɦɚɲɢɧɧɨɟ) ɜɪɟɦɹ ɧɚ ɪɚɫɬɚɱɢɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɢɧ.; 

Ɍɜɫɩ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.; 

Ɍɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.; 

ɌɉɁ –ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ  ɜɪɟɦɹ, ɌɉɁ = 15 ɦɢɧ.. 

                ɨܶɫɧ = �⋅��⋅ௌ,                                         (2.24) 

ɝɞɟ   L – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, ɦɦ.; 

i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ, ɩɪɢɧɢɦɚɟɦ    i = 2; 

n=500 – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ; 

S=0,3 ɦɦ/ɨɛ – ɩɨɞɚɱɚ. 

                                                   L=l1+l2+l3 ,                                        (2.25) 

ɝɞɟ l1 – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ; 

l2=2 ɦɦ – ɜɪɟɡɚɧɢɟ ɢ ɩɟɪɟɛɟɝ ɪɟɡɰɚ; 

l3=5 ɦɦ-ɞɥɢɧɚ ɩɪɨɯɨɞɨɜ ɫɨ ɫɧɹɬɢɟɦ ɩɪɨɛɧɵɯ ɫɬɪɭɠɟɤ. 

Ɍɨɫɧ = ଵହ଻ହ଴଴⋅଴,ଷ = ͳ,Ͳͷ ɦɢɧ. 

Ɍɞɨɩ = Ͳ,ͳ ⋅ Ɍɨɫɧ                                               (2.26) 

Ɍɞɨɩ = Ͳ,ͳ ⋅ ͳ,Ͳͷ = Ͳ,ͳɦɢɧ. 

Ɍɧ = ͳ,Ͳͷ + ͳͲ + Ͳ,ͳ + ͳͷ = ʹ͸,ͳͷ ɦɢɧ. 
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ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ 
ɩɨɥɢɪɨɜаɧɢя ɲɟɟɤ 
ɤɨɥɟɧɱаɬых ɜаɥɨɜ  

Ʌɢɬɟɪɚ Ʌɢɫɬ Ʌɢɫɬɨɜ 

Ɋɚɡɪɚɛ. Ʉɭɪɛɚɧɨɜ   ɭ   1 8 
ɉɪɨɜɟɪɢɥ Ƚɢɦɚɥɬɞɢɧɨɜ   

Ʉɚɡɚɧɫɤɢɣ ȽАУ  
Ʉɚɮɟɞɪɚ Э ɢ ɊɆ 

    

ɇ. ɤɨɧɬɪ. Ƚɢɦɚɥɬɞɢɧɨɜ   

Уɬɜ. Аɞɢɝɚɦɨɜ ɇ Ɋ   
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3 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɋɌɊɍɄɐɂɂ ɋɌȿɇȾȺ  ȾɅə 

ɈȾɇɈȼɊȿɆȿɇɇɈȽɈ ɉɈɅɂɊɈȼȺɇɂə ɒȿȿɄ ɄɈɅȿɇɑȺɌЫɏ 
ȼȺɅɈȼ 

 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɉɞɧɨɣ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɢɡɧɨɲɟɧɧɵɯ ɫɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɡɦɟɪɚ, ɧɨ ɧɟ 

ɢɦɟɸɳɢɯ ɜɵɛɪɚɤɨɜɨɱɧɵɯ ɞɟɮɟɤɬɨɜ.  

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɦɵ 

ɩɪɟɞɥɚɝɚɟɦ ɜɧɟɞɪɢɬɶ ɧɚ ɭɱɚɫɬɤɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

ɭɫɬɚɧɨɜɤɭ ɞɥɹ  ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ. 

Ɉɛɵɱɧɨ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɫɬɵɟ ɩɪɢɯɜɚɬɵ ɢ ɡɚɠɢɦɵ ɫ 

ɩɪɢɤɪɟɩɥɟɧɧɵɦɢ ɤɭɫɤɚɦɢ ɜɨɣɥɨɤɚ ɢɥɢ ɤɨɠɚɧɨɝɨ ɪɟɦɧɹ, ɧɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 

ɷɬɨɬ ɜɚɪɢɚɧɬ ɧɟɩɪɢɟɦɥɟɦ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɫɩɨɫɨɛ ɫɥɢɲɤɨɦ 

ɦɚɥɨɩɪɨɢɡɜɨɞɢɬɟɥɟɧ.  

ɉɨɷɬɨɦɭ ɦɵ ɩɪɟɞɥɚɝɚɟɦ ɪɚɡɪɚɛɨɬɚɬɶ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ 

ɩɨɥɢɪɨɜɚɬɶ ɫɪɚɡɭ ɜɫɟ ɲɟɣɤɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ.  

 

3.2 Ⱥɧɚɥɢɡ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚ ɪɵɧɤɟ ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɞɚɟɬɫɹ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ  ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

ɡɚɪɭɛɟɠɧɨɝɨ ɢ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɢɠɟ ɪɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ 

ɤɨɧɫɬɪɭɤɰɢɣ ɪɨɫɫɢɣɫɤɨɝɨ ɢ ɢɦɩɨɪɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɞɥɚɝɚɟɦɵɯ ɧɚ 

ɫɚɣɬɚɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɜ ɥɢɬɟɪɚɬɭɪɟ.  
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ɉɨɥɢɪɨɜɚɧɢɟ (ɞɨɜɨɞɤɚ) ɲɟɟɤ ɜɚɥɚ ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 

ɪɚɡɥɢɱɧɵɦɢ ɪɭɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ (ɪɢɫɭɧɨɤ 3.1).  

 

Ɋɢɫɭɧɨɤ 3.1 Ɋɭɱɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ. 

 

Ɉɛɳɢɦ ɞɥɹ ɧɢɯ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɥɤɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ 

ɩɨɥɨɬɧɚ ɫ ɡɟɪɧɢɫɬɨɫɬɶɸ 2-5 ɦɤɦ, ɡɚɤɪɟɩɥɹɟɦɨɝɨ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ, ɢɥɢ ɚɛɪɚɡɢɜɧɨɣ ɩɚɫɬɵ. Ɉɞɢɧ ɢɡ ɩɪɨɫɬɟɣɲɢɯ ɜɚɪɢɚɧɬɨɜ 

ɬɚɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɵɟ ɳɢɩɰɵ ɫ 

ɞɥɢɧɧɵɦɢ ɪɭɱɤɚɦɢ ɢ ɭɡɤɢɦɢ (ɲɢɪɢɧɨɣ 20 ɦɦ) ɞɟɪɟɜɹɧɧɵɦɢ ɛɚɲɦɚɤɚɦɢ, 

ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɪɚɞɢɭɫɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɵɯ ɧɚɤɥɟɟɧ ɬɨɥɫɬɵɣ (5-10 

ɦɦ) ɫɥɨɣ ɜɨɣɥɨɤɚ. Аɛɪɚɡɢɜɧɨɟ ɩɨɥɨɬɧɨ ɫɦɚɡɵɜɚɟɬɫɹ ɦɚɫɥɨɦ ɢ ɡɚɠɢɦɚɟɬɫɹ 

ɳɢɩɰɚɦɢ ɦɟɠɞɭ ɜɨɣɥɨɤɨɦ ɢ ɲɟɣɤɨɣ ɜɚɥɚ, ɩɨɫɥɟ ɱɟɝɨ ɜɪɚɳɟɧɢɟɦ ɜɚɥɚ ɜ 

ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɜɨɞɤɚ ɲɟɣɤɢ. Ⱦɥɹ ɞɨɜɨɞɤɢ 

ɜɚɥɨɜ ɫ ɞɢɚɦɟɬɪɚɦɢ ɲɟɟɤ ɨɬ 40 ɞɨ 70 ɦɦ ɞɨɫɬɚɬɨɱɧɨ 4+5 ɤɨɦɩɥɟɤɬɨɜ 

ɛɚɲɦɚɤɨɜ ɪɚɡɥɢɱɧɨɝɨ ɪɚɞɢɭɫɚ, ɬ.ɤ. ɬɨɥɫɬɵɣ ɫɥɨɣ ɜɨɣɥɨɤɚ ɧɚ ɛɚɲɦɚɤɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɨɪɨɲɟɟ ɩɪɢɥɟɝɚɧɢɟ ɤ ɲɟɣɤɟ ɜ ɧɟɤɨɬɨɪɨɦ ɞɢɚɩɚɡɨɧɟ ɟё 

ɞɢɚɦɟɬɪɨɜ. ɉɪɢ ɞɨɜɨɞɤɟ ɲɟɟɤ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɫɴɟɦ 

ɦɟɬɚɥɥɚ (ɧɟɫɤɨɥɶɤɨ ɦɢɤɪɨɧ). 
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Кɚɱɟɫɬɜɨ ɞɨɜɨɞɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɝɤɨ ɩɪɨɜɟɪɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɤɭɫɨɱɤɚ ɦɟɞɢ - ɟɫɥɢ ɩɪɨɜɟɫɬɢ ɢɦ ɩɨ ɯɨɪɨɲɨ ɨɬɩɨɥɢɪɨɜɚɧɧɨɣ ɲɟɣɤɟ, ɬɨ ɧɚ 

ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɞɨɥɠɧɨ ɨɫɬɚɬɶɫɹ ɫɥɟɞɚ. 

 

 

ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɚ   PM AMC-SCHOU AS ɹɜɥɹɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɰɢɟɣ ɤ ɫɬɚɧɤɭ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

(ɪɢɫɭɧɨɤ 3.2). 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɚ   PM AMC-SCHOU AS 

 

ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɫɬɚɧɤɚɯ ɞɥɹ 

ɲɥɢɮɨɜɤɢ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ AMC-SCHOU ɦɨɞɟɥɟɣ K1200M, K1500U, 

K2000U, K2700U ɢɥɢ K3700U ɢ ɢɫɩɨɥɶɡɨɜɚɧɚ, ɱɬɨɛɵ ɩɨɥɢɪɨɜɚɬɶ 

ɤɨɥɟɧɱɚɬɵɟ ɜɚɥɵ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɭɝɥɵ ɢ ɪɨɥɢɤɢ. Ɋɚɛɨɱɚɹ ɱɚɫɬɶ,  

ɤɨɬɨɪɚɹ ɩɨɥɢɪɭɟɬɫɹ,  ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɱɧɨ ɡɚɠɚɬɚ ɫ ɩɨɦɨɳɶɸ 
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ɨɪɢɝɢɧɚɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ AMC-

SCHOU.  

ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɜɤɥɸɱɚɟɬɫɹ ɩɪɨɫɬɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ 

ɪɭɤɨɹɬɤɢ ɜɧɢɡ,  ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɝɨ ɦɢɤɪɨɜɵɤɥɸɱɚɬɟɥɶ ɜɤɥɸɱɢɬ ɞɜɢɝɚɬɟɥɶ.  

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɪɭɤɨɹɬɤɢ ɜ ɟɟ ɜɟɪɯɧɟɟ (ɧɟɪɚɛɨɱɟɟ) ɩɨɥɨɠɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɶ ɜɵɤɥɸɱɢɬ ɞɜɢɝɚɬɟɥɶ. ɉɨɫɤɨɥɶɤɭ ɜɵɤɥɸɱɚɬɟɥɶ ɫɜɹɡɚɧ ɫ 

ɞɜɢɝɚɬɟɥɟɦ,  ɨɧ ɪɚɛɨɬɚɟɬ ɤɚɤ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɞɥɹ ɩɨɥɢɪɨɜɚɥɶɧɨɣ 

ɦɚɲɢɧɵ.  

Ⱦɥɹ ɩɨɥɢɪɨɜɤɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɨɩɭɫɤɚɸɬ ɪɭɤɨɹɬɤɭ ɢ ɫɥɟɝɤɚ 

ɧɚɠɢɦɚɸɬ ɬɤɚɧɶɸ ɧɚɠɞɚɱɧɨɝɨ ɪɟɦɧɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ,  ɜ ɬɨ ɠɟ ɫɚɦɨɟ ɜɪɟɦɹ 

ɞɟɥɚɹ ɪɭɤɨɹɬɤɨɣ ɲɚɝɢ ɩɨɨɱɟɪɟɞɧɨ ɫɥɟɜɚ ɧɚɩɪɚɜɨ, ɫɞɜɢɝɚɹ ɟɟ ɜɛɨɤ ɩɨ ɜɫɟɣ 

ɞɥɢɧɟ ɩɨɥɢɪɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɇɚɲɢɧɚ ɢɦɟɟɬ ɩɚɪɚɥɥɟɥɶɧɭɸ 

ɧɚɩɪɚɜɥɹɸɳɭɸ,  ɩɟɪɟɦɟɳɚɸɳɭɸɫɹ ɜ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɚɯ, ɤɨɬɨɪɚɹ 

ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɬɤɚɧɶ ɧɚɠɞɚɤɚ ɛɭɞɟɬ ɜɫɟɝɞɚ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɤ 

ɤɨɥɟɧɱɚɬɨɦɭ ɜɚɥɭ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɬɤɚɧɢ ɧɚɠɞɚɤɚ ɞɨɣɬɢ ɞɨ ɝɚɥɬɟɥɟɣ 

ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɫ ɱɪɟɡɜɵɱɚɣɧɨ ɲɢɪɨɤɢɦɢ ɲɟɣɤɚɦɢ. 

ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɚ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɩɨɥɢɪɨɜɚɥɶɧɵɦɢ ɪɟɦɧɹɦɢ 15 

б 1900 ɦɦ ɢ 20 б 1900 ɦɦ. 

 

 

Ɋɢɫɭɧɨɤ 3.3 ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɤɚ SFN/2B ɮɢɪɦɵ BERCO (Иɬɚɥɢɹ)  
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ɉɨɥɢɪɨɜɚɥɶɧɚɹ ɦɚɲɢɧɤɚ SFN/2B ɮɢɪɦɵ BERCO  (ɪɢɫɭɧɨɤ 3.3) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɭɱɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɪɚɦɵ ɢɡ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɬɪɭɛɵ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɚɧɚɥɨɝɢɱɧɵɣ 

ɷɥɟɤɬɪɨɞɪɟɥɢ, ɧɚɬɹɠɧɵɟ ɪɨɥɢɤɢ ɢ ɛɟɫɤɨɧɟɱɧɚɹ ɚɛɪɚɡɢɜɧɚɹ ɥɟɧɬɚ. 

ɋɯɨɠɚɹ ɫ ɩɪɟɞɵɞɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢɦɟɟɬɫɹ ɜ ɩɪɨɞɚɠɟ ɦɚɲɢɧɤɚ ɧɚ 

ɛɚɡɟ ɭɝɥɨɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ (ɪɢɫɭɧɨɤ 3.4). 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 Ɇɚɲɢɧɤɚ ɩɨɥɢɪɨɜɚɥɶɧɚɹ ɧɚ ɛɚɡɟ ɭɝɥɨɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ 

 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɭ ɧɟɝɨ ɬɚɤɨɣ ɠɟ, ɤɚɤ ɭ ɩɪɟɞɵɞɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Аɜɬɨɪɟɦɨɧɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

ɩɪɢɦɟɧɹɸɬ ɫɬɚɧɤɢ ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɨɞɧɨɝɨ ɢɡ ɬɚɤɢɯ 

ɫɬɚɧɤɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.5. Ⱦɥɹ ɩɨɥɢɪɨɜɤɢ ɲɟɟɤ ɜ ɰɟɧɬɪɵ ɫɬɚɧɤɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɚ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɚ 5, ɚ ɧɚ ɩɨɥɢɪɭɟɦɵɟ ɲɟɣɤɢ 

ɜɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɯɨɦɭɬɵ 8 ɫɨ ɫɬɹɠɧɵɦɢ ɩɪɭɠɢɧɚɦɢ 7. К 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɯɨɦɭɬɚ ɤɪɟɩɹɬɫɹ ɮɟɬɪɨɜɵɟ ɥɟɧɬɵ ɢɥɢ ɤɨɠɚɧɵɟ 

ɪɟɦɧɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɚɧɨɫɢɬɫɹ ɫɥɨɣ ɩɨɥɢɪɨɜɨɱɧɨɣ ɩɚɫɬɵ.  
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8 7 

Ɋɢɫɭɧɨɤ 3.5 ɋɯɟɦɚ ɫɬɚɧɤɚ ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ ɲɟɟɤ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ: 

1 - ɲɩɢɧɞɟɥɢ; 2 - ɪɟɞɭɤɬɨɪ; 3 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 4 – ɫɬɚɧɢɧɚ; 5 - 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɤɨɥɟɧɱɚɬɵɟ ɜɚɥɵ; 6 - ɡɚɞɧɢɟ ɛɚɛɤɢ; 7 - ɫɬɹɠɧɚɹ ɩɪɭɠɢɧɚ; 8 - 

ɩɨɥɢɪɨɜɨɱɧɵɟ ɯɨɦɭɬɵ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɵ 

ɩɪɢɧɢɦɚɟɦ ɡɚ ɩɪɨɬɨɬɢɩ  ̶  ɫɬɚɧɨɤ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɥɢɪɨɜɚɧɢɹ ɜɫɟɯ ɲɟɟɤ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɪɟɚɥɢɡɭɟɦ ɟɟ ɤɨɧɫɬɪɭɤɰɢɸ, ɦɨɞɟɪɧɢɡɢɪɨɜɚɜ ɩɪɢɜɨɞ ɢ 

ɡɚɞɧɢɟ ɛɚɛɤɢ. 

 

3.3 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 

 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɩɨɥɢɪɨɜɤɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ: ɪɚɦɵ 7, ɩɚɬɪɨɧɨɜ 1, ɫɨɟɞɢɧɟɧɧɵɯ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɟɣ ɢ 

ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɨɩɨɪɚɯ 5 ɢ 6. ɋɩɪɚɜɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɤɨɥɟɧɜɚɥɵ 

ɭɩɢɪɚɸɬɫɹ ɰɟɧɬɪɚɦɢ ɜ ɡɚɞɧɢɯ ɛɚɛɤɚɯ 8. ɉɪɢ ɩɨɥɢɪɨɜɚɧɢɢ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɨɜ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɦɟɧɹɬɶ ɞɥɢɧɭ ɩɪɭɠɢɧ, ɨɩɨɪɚ 6 ɢ 

ɧɚɩɪɚɜɥɹɸɳɚɹ ɛɥɢɠɚɣɲɟɣ ɤ ɨɩɟɪɚɬɨɪɭ ɡɚɞɧɟɣ ɛɚɛɤɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨɩɟɪɟɤ ɪɚɦɵ. Иɦɟɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɯɨɦɭɬɵ 9 ɢ 10 ɫɨ 

ɫɬɹɠɧɵɦɢ ɩɪɭɠɢɧɚɦɢ 4. 

Ɋɚɛɨɬɚɟɬ ɩɨɥɢɪɨɜɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ⱦɥɹ ɩɨɥɢɪɨɜɤɢ 

ɲɟɟɤ ɜ ɩɚɬɪɨɧɵ ɢ ɰɟɧɬɪɵ ɫɬɚɧɤɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɚ 

ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɚ, ɪɚɫɩɨɥɚɝɚɹ ɢɯ ɜ ɨɞɢɧɚɤɨɜɨɦ ɩɨɥɨɠɟɧɢɢ, ɚ ɧɚ ɩɨɥɢɪɭɟɦɵɟ 

ɲɟɣɤɢ ɜɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɯɨɦɭɬɵ ɫɨ ɫɬɹɠɧɵɦɢ ɩɪɭɠɢɧɚɦɢ. К 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɯɨɦɭɬɚ ɤɪɟɩɹɬɫɹ ɮɟɬɪɨɜɵɟ ɥɟɧɬɵ ɢɥɢ ɤɨɠɚɧɵɟ 

ɪɟɦɧɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɚɧɨɫɢɬɫɹ ɫɥɨɣ ɩɨɥɢɪɨɜɨɱɧɨɣ ɩɚɫɬɵ.  ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 

ɜɫɟɯ ɯɨɦɭɬɨɜ ɜɤɥɸɱɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ, ɤɨɬɨɪɵɣ 

ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɤɨɥɟɧɱɚɬɵɟ ɜɚɥɵ ɫ ɨɛɨɪɨɬɚɦɢ 150 ɦɢɧ-1 ɢ ɩɪɨɜɨɞɢɬɫɹ 

ɩɨɥɢɪɨɜɚɧɢɟ ɜɫɟɯ ɲɟɟɤ ɞɜɭɯ ɜɚɥɨɜ ɜ ɬɟɱɟɧɢɟ 3-5 ɦɢɧ. 

 

3.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɯɨɦɭɬɨɜ 

 Ɇɤɪ = 2(4Ɇ1 + 5Ɇ2) = 2(4F1r1 + 5F2r2) (3.1) 

ɝɞɟ F1, F2 – ɫɢɥɵ ɬɪɟɧɢɹ ɜ ɤɨɪɟɧɧɵɯ ɢ ɲɚɬɭɧɧɵɯ ɲɟɣɤɚɯ, ɇ; 

r1, r2 – ɪɚɞɢɭɫɵ  ɤɨɪɟɧɧɵɯ ɢ ɲɚɬɭɧɧɵɯ ɲɟɟɤ, ɦ. 

Ɇɤɪ = 2(41047,510-3 + 5104010-3) = 7,8 ɇɦ 

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɦɟɲɚɥɤɢ ɩɪɢɦɟɦ n = 150 ɦɢɧ-1  

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɜ ȼɬ 

 N = Mɤɪn/(30ɦ), (3.2) 

ɝɞɟ ɦ – ɤɩɞ ɩɪɢɜɨɞɚ, ɞɥɹ ɩɥɚɧɟɬɚɪɧɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦ = 0,95. 

 N = 7,83,14150/(300,95) = 129 ȼɬ 

ɉɪɢɦɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ /9/ 

 Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ 1ɆПɡ2-40-125-111-1-380. 
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Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

 

Ɋɚɫɱɟɬ ɫɬɨɟɤ ɡɚɞɧɟɣ ɛɚɛɤɢ 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨɥɨɤ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɢɡɝɢɛɚ 

 ɢɡ = Ɇɢɡ/Wɢɡ [ɢɡ], (3.3) 

ɝɞɟ Ɇɢɡ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇɦ,  

 Ɇɢɡ = mgl/4. (3.4) 

 Ɇɢɡ = 100*9.81*0.235/4 = 57.6 ɇɦ 

 Wɢɡ - ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɢɡɝɢɛ, ɦ3,  

 Wɢɡ = 1.3 ɫɦ3 = 1.310-6 ɦ3 ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɬɪɭɛɵ 25ɯ25ɯ2 ɩɨ 

ȽɈɋɌ 8639-68. 

 [ɢɡ] – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɢɡɝɢɛ, ɉɚ, [ɢɡ] = 150106 

ɉɚ ɞɥɹ ɫɬɚɥɢ ɋɬ3 ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ. 

 ɢɡ = 57,6/1,310-6 = 44,3 Ɇɉɚ < [ɢɡ] 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɢɡɝɢɛ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɱɟɬ ɡɚɠɢɦɚ ɮɢɤɫɚɬɨɪɚ ɡɚɞɧɟɣ ɛɚɛɤɢ. 

Ɇɨɦɟɧɬ ɬɪɟɧɢɹ ɧɚ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɞɧɟɣ ɛɚɛɤɢ ɜ ɇɦ 

                                Ɇ=i/3·Q·f·(d1³- d2³)/( d1²- d2²),               (3.5) 

 ɝɞɟ i – ɱɢɫɥɨ ɩɥɨɫɤɨɫɬɟɣ ɬɪɟɧɢɹ; 

 Q – ɭɫɢɥɢɟ ɧɚ ɜɢɧɬɟ, ɇ; 

f - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜ ɤɨɧɬɚɤɬɟ ɦɟɠɞɭ ɩɹɬɨɣ ɢ ɜɢɧɬɨɦ, ɩɪɢɦɟɦ f = 0,15;   

d1, d2 – ɧɚɪɭɠɧɵɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɪɚɡɦɟɪɵ ɤɨɥɶɰɚ ɬɪɟɧɢɹ ɜɢɧɬɨɜɨɝɨ ɡɚɠɢɦɚ, ɦ, 

ɩɪɢɦɟɦ  d1=0,020 ɦ d2=0,008 ɦ 

Ɉɬɫɸɞɚ ɭɫɢɥɢɟ ɧɚ ɜɢɧɬɟ ɮɢɤɫɚɬɨɪɚ 

                           Q = 3Ɇ( d1²- d2²) / (if(d1³- d2³)).               (3.6) 

Q = 3·1,5· ( 0,020²- 0,008²) / (2·0,15· (0,020³- 0,008³))=190ɇ 

 Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ ɮɢɤɫɚɬɨɪɚ ɡɚɞɧɟɣ ɛɚɛɤɢ 

                                      Tp=0,5Q d2 tg( + ),                             (3.7) 

   ɝɞɟ   - ɭɝɨɥ ɩɨɞɴɟɦɚ ɪɟɡɶɛɵ, ɝɪɚɞ:          



 

     
 ȼКɊ 23.03.03.244.21.ɋɉɒ.00.00.00  

 

Ʌɢɫɬ 

     
   Иɡɦ Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 

 

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

ȼ
ɡɚ

ɦ
. ɢ

ɧɜ
. №

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

                           = arctg(p/ d2),                                  (3.8) 

          ɝɞɟ d2 - ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ, ɦɦ/  

               = arctg(1.5/(3,14·9.026)) =  3.03  

       - ɭɝɨɥ ɬɪɟɧɢɹ ɜ ɪɟɡɶɛɟ, ɝɪɚɞ:            

                                          = arctg fnp ,                                   (3.9) 

          ɝɞɟ fɩp - ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ: 

                                                fɩp = f / (cos(/2),             (3.10) 

                ɝɞɟ  f  - ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; 

                   f = 0,15                   

                        - ɭɝɨɥ ɩɪɨɮɢɥɹ ɪɟɡɶɛɵ, ɝɪɚɞ. 

                          = 60               

                    fɩɪ= 0,15/(cos(60/2)) = 0,17   

                   = arctg (0,17) = 9,83      

Tp=0,5·190 ·9.026·10-3·tg(3.03 + 9.83) = 0,2 ɇɦ 

3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ  
ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɞɚɸɬ ɜɫɟɦ ɪɚɛɨɬɧɢɤɚɦ, ɜɧɨɜɶ 

ɩɨɫɬɭɩɚɸɳɢɦ ɧɚ ɪɚɛɨɬɭ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

Эɬɢɦ ɡɚɧɢɦɚɟɬɫɹ ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɢɥɢ ɢɧɠɟɧɟɪ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 ɋ ɤɚɠɞɵɦ ɩɨɫɬɭɩɚɸɳɢɦ ɧɚ ɪɚɛɨɬɭ ɩɪɨɜɨɞɹɬ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɢ ɜɵɞɚɸɬ ɢɧɫɬɪɭɤɰɢɸ, ɨɬɧɨɫɹɳɭɸɫɹ ɤ ɬɨɦɭ ɜɢɞɭ ɪɚɛɨɬɵ, 

ɤɨɬɨɪɭɸ ɨɧ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ. Ɉɫɧɨɜɧɨɣ ɦɟɬɨɞ ɢɧɫɬɪɭɤɬɚɠɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

– ɞɟɦɨɧɫɬɪɚɰɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɪɢɟɦɨɜ ɪɚɛɨɬɵ.  

 Ɇɚɫɬɟɪ ɩɟɪɟɞ ɩɨɤɚɡɨɦ ɩɪɨɜɟɪɹɟɬ ɢ ɧɚɥɚɠɢɜɚɟɬ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɝɨɬɨɜɢɬ 

ɧɟɨɛɯɨɞɢɦɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ. ȼɨ ɜɪɟɦɹ ɩɨɤɚɡɚ ɭ ɦɚɫɬɟɪɚ ɜɫɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɦɟɫɬɚɯ ɢ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ.  

 ɋ ɪɚɛɨɬɧɢɤɚɦɢ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɩɨɜɬɨɪɧɵɣ) ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɩɪɨɜɨɞɹɬ ɱɟɪɟɡ ɤɚɠɞɵɟ ɬɪɢ ɦɟɫɹɰɚ. 
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 Иɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ – ɸɪɢɞɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ, ɜ ɧɟɦ 

ɨɩɪɟɞɟɥɟɧɵ ɩɨɪɹɞɨɤ ɢ ɭɫɥɨɜɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɧɢɤɨɦ 

ɜɨɡɥɨɠɟɧɧɵɯ ɧɚ ɧɟɝɨ ɨɛɹɡɚɧɧɨɫɬɟɣ, ɨɬɪɚɠɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɫɨɡɞɚɧɢɸ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

 Иɧɫɬɪɭɤɰɢɢ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ ɢɧɠɟɧɟɪ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫ ɭɱɚɫɬɢɟɦ 

ɦɚɫɬɟɪɨɜ, ɚ ɭɬɜɟɪɠɞɚɟɬ ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ 

ɢɧɫɬɪɭɤɰɢɣ ɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɰɟɯɨɜ ɢ 

ɭɱɚɫɬɤɨɜ, ɪɚɛɨɱɢɯ ɦɟɫɬ ɫɥɟɫɚɪɟɣ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɦɢ ɚɧɚɥɢɡɚ ɢ ɢɡɭɱɟɧɢɹ ɩɪɢɱɢɧ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ. ɍɱɢɬɵɜɚɸɬ ɬɚɤɠɟ 

ɨɩɚɫɧɵɟ ɦɨɦɟɧɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ. Ɉɬɩɟɱɚɬɚɧɧɭɸ ɢɥɢ 

ɧɚɩɢɫɚɧɧɭɸ ɨɬ ɪɭɤɢ ɢɧɫɬɪɭɤɰɢɸ ɜ ɪɚɦɤɟ ɩɨɞ ɫɬɟɤɥɨɦ ɜɵɜɟɲɢɜɚɸɬ ɧɚ ɪɚɛɨɱɟɦ 

ɦɟɫɬɟ, ɚ ɤɨɩɢɸ ɟɟ ɜɵɞɚɸɬ ɫɜɚɪɳɢɤɭ ɩɨɫɥɟ ɢɧɫɬɪɭɤɬɚɠɚ. 

ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ, ɬɨɤɚɪɶ, ɫɜɚɪɳɢɤ, ɤɭɡɧɟɰ, ɷɥɟɤɬɪɢɤ. 

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬɵ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 

ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ: ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɯ ɢɫɩɚɪɟɧɢɹ, ɩɨɞɜɟɲɟɧɧɵɟ ɞɟɬɚɥɢ 

ɢ ɚɝɪɟɝɚɬɵ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. 

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬɵ ɬɨɤɚɪɹ ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 

ɹɜɥɹɸɬɫɹ: ɜɪɚɳɚɸɳɢɟɫɹ ɞɟɬɚɥɢ ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. 

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɚ ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 

ɹɜɥɹɸɬɫɹ: ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɫɜɚɪɢɜɚɧɢɢ ɞɟɬɚɥɟɣ. 

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬɵ ɤɭɡɧɟɰɚ ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 

ɹɜɥɹɸɬɫɹ: ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɭɡɧɟɱɧɨɝɨ ɝɨɪɧɚ, ɨɛɳɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɪɚɫɤɚɥɟɧɧɵɦ ɦɟɬɚɥɥɨɦ. 

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɤɚ ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 

ɹɜɥɹɸɬɫɹ: ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɤɚɪɞɚɧɧɵɯ 

ɩɟɪɟɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɬɟɧɞɨɜ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ, 

ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ. 

Иɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ.  



ɁАɄɅЮЧȿɇɂȿ  

 

Вɵɜɨɞɵ: 

1. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɩɨɜɵɲɟɧɢɹ ɢɯ ɤɚɱɟ-

ɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɚɧɧɨ ɩɨɞɯɨɞɢɬɶ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɨɛɴɟɤɬɨɜ ɪɟɦɨɧɬ-

ɧɨ-ɨɛɫɥɭɠɢɜɚɸɳɟɣ ɛɚɡɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. В ВɄɊ ɩɪɟɞɫɬɚɜ-

ɥɟɧɚ ɤɨɦɩɨɧɨɜɤɚ ɨɬɞɟɥɟɧɢɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɪɚɰɢɨɧɚɥɶɧɨ ɢ 

ɝɪɚɦɨɬɧɨ ɜɵɩɨɥɧɹɬɶ ɪɟɦɨɧɬɧɨ – ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ.     

2.  Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɹɜɥɹɟɬɫɹ ɩɨɜɬɨɪɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɟɬɚɥɟɣ, ɩɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɯ ɜɨɫ-

ɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤ ɠɟ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. В ВɄɊ ɩɪɟɞ-

ɫɬɚɜɥɟɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ 

ɝɚɡɨɬɟɪɦɢɱɟɫɤɢɦ  ɧɚɩɵɥɟɧɢɟɦ.  

ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ  ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ 12000 

ɪɭɛɥɟɣ, ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ  ɦɟɧɟɟ  ɝɨɞɚ.  
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2. Износ коренных шеек

3. Износ шатунных шеек

G95 -0,015 G94,95

80 -0,013

5. Изгиб вала

G G 79,95

1. Микротрещины

4. Засоренность и кавитационный износ
   масляных каналов

Дубп.
Взам
Подп.

Разраб.

Вал коленчатый
Цех Уч. РМ Опер. Код, наименование операции

Код, наименование оборудования
Наименование детали, сб. единицы или материала

СМ Проф. Р
Обозначение, код

УТ КР КОИД ЕН
ОПП

ОП
ЕВ

Кшт
ЕН

Тп.з.
КИ

Тшт
Н. раск.

А
Б

РД01
к/м

А02 015 Дефектовочная
Б03 Стол для дефектации ОРГ-14-68-01-0,90 А ГОСНИТИ
К04 Вал коленчатый
РД05
06
07
РД08

ГАУ Каф. Э и РМИМ и ТСПровер.

Код, наименование дефекта РЧ ДР СТО

015

КТПД КАРТА ТЕХНОЛОГИЧЕСКОГО ПРОЦЕССА КОНТРОЛЯ

Казанский

09

10
рд11
12

13
рд14
15

16

П-3-1-1 ГОСТ 5641-82;      1       3
И-402 кл. 1 ГОСТ 577-68
Ш-11 4-8 ГОСТ 5641-78

Визуальный осмотр;     1        3
ЛИ-4-10 ГОСТ 8309-75

МК-100-1           1        3
ГОСТ 6507-90 
МК-100-1           1        3
ГОСТ 6507-90 

ЛИ-4-10 ГОСТ 8309-75;    1         4
Дефектоском магнитный ПНД-70

50202

Утв. 

Гималтдинов
 Курбанов 

Адигамов 

02.21
02.21

02.21
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ВКР 23.03.03.244.21.00.00.00 
Изм. Лист № докум. Подп. Дата
Разраб. Курбанов 02.21

Задняя бабка
Спецификация

Лист Листов
Пров. Гималтдинов 02.21

Лит.
1 2

Н.контр. Гималтдинов . 02.21

Утв. Адигамов 02.21

Казанский ГАУ
Каф. Э и РМИн

в. 
№

 п
од
л.

По
дп

. 
и 
да
та

Вз
ам

. 
ин
в. 
№

Ин
в. 
№

 д
уб
л.

По
дп

. 
и 
да
та

Сп
ра
в. 
№

Пе
рв

. 
пр
им
ен

.

Документация

СПШ 00.00.00 СБ Сборочный чертеж 1

Детали

А3 1 СПШ 00.00.01 Шток 1

А3 2 СПШ 00.00.02 Гильза 1

А4 3 СПШ 00.00.03 Пята 1

А4 4 СПШ 00.00.04 Винт 1

А4 5 СПШ 00.00.05 Маховик 1

А4 6 СПШ 00.00.06 Ручка 1

БЧ 7 СПШ 00.00.07 Стяжка 1

БЧ 8 СПШ 00.00.08 Стойка 2

БЧ 9 СПШ 00.00.09 Косынка 2

БЧ 10 СПШ 00.00.10 Плита 1

БЧ 11 СПШ 00.00.11 Стержень 2

БЧ 12 СПШ 00.00.12 Пластина 1

Стандартные изделия

15 Болт М10 х 110 ГОСТ 7798-70 1

16 Винт М4 х 16 ГОСТ 17473-80 1

17 Гайка М8 ГОСТ 5915-70 1

18 Гайка М10 ГОСТ 5915-70 1

19 Ось 1-4 h11 х 10 ГОСТ 9650-80 1

Ф
ор
ма
т

Зо
на По
з. Обозначение Наименование Ко
л. Приме-

чание

Копировал Формат A4



ВКР 23.03.03.244.21.00.00.00 Лист

2Изм. Лист № докум. Подп. ДатаИн
в. 
№

 п
од
л.

По
дп

. 
и 
да
та

Вз
ам

. 
ин
в. 
№

Ин
в. 
№

 д
уб
л.

По
дп

. 
и 
да
та

20 Шайба 4 Н ГОСТ 6402-70 1

21 Шайба 8 Н ГОСТ 6402-70 1

22 Шайба 10 Н ГОСТ 6402-70 1

23 Шайба 4 ГОСТ 6958-78 1

24 Шайба 8 ГОСТ 11371-78 1

25 Шайба 10 ГОСТ 11371-78 3

26 Шплинт 3 х 2833 ГОСТ 397-79 1

Прочие изделия

28 Центр 8811 DIN 228 1

29 Эксцентрик 8-30052010 1

Ф
ор
ма
т

Зо
на По
з. Обозначение Наименование Ко
л. Приме-

чание

Копировал Формат A4


