








ɊȿɎȿɊАɌ 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɦɭɮɬɵ ɤɭɥɚɱɤɨɜɨɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɜ 
ɭɫɥɨɜɢɹɯ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɫɥɭɠɟɛɧɨɟ 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɪɩɭɫɚ, ɫɞɟɥɚɧ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ, ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɩɪɢɩɭɫɤɨɜ 
ɧɚ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ, ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ, ɧɨɪɦɢɪɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ, ɨɩɪɟɞɟɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

ȼ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ  ɱɚɫɬɢ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨɟ 
ɡɚɠɢɦɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɝɨɬɨɜɤɢ ɧɚ ɨɩɟɪɚɰɢɢ 
ɪɚɫɬɚɱɢɜɚɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. ɋɤɨɧɫɬɪɭɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨɟ 
ɤɨɧɬɪɨɥɶɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɫɢ 
ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 120 ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɫɞɟɥɚɧ ɪɚɫɱёɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɜɧɟɞɪɟɧɢɹ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɈɉɎ, 
ɪɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ ɢ ɪɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɤɨɪɩɭɫɚ ɩɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɦɭ ɢ ɛɚɡɨɜɨɦɭ ɜɚɪɢɚɧɬɚɦ.  

ȼ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɱɟɪɬɟɠ ɤɨɪɩɭɫɚ, 
ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɡɚɝɨɬɨɜɤɨɣ, ɤɚɪɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ 
ɤɨɪɩɭɫɚ ɩɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɦɭ ɢ ɛɚɡɨɜɨɦɭ ɜɚɪɢɚɧɬɚɦ, ɱɟɪɬɟɠɢ ɡɚɠɢɦɧɨɝɨ ɢ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. ȼɵɧɟɫɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ. 



PAPER 

  

In this work technological process of production of the case of the coupling 

of overtaking with use of machines with CNC in the conditions of a mass 

production is designed. 

In technological part office purpose of the case was analysed, the analysis 

of technological effectiveness and technical requirements, a choice of a way of 

receiving preparation, calculation and a choice of allowances for machining, 

calculation and a choice of the modes of cutting, rationing of technological 

processing of the case is made, the necessary quantity of processing equipment is 

defined 

In design part the special tightening adaptation for installation of 

preparation on operation of a slotting of an internal gear wreath was designed. The 

special control adaptation for control of coaxiality of a landing opening of 335 of 

rather landing opening of 200 is designed. 

In economic part calculation of expediency of introduction of machines 

with CNC in production was made. Calculation of cost of FBA, payroll calculation 

of workers and calculation of cost of production of the case for the designed and 

basic options is carried out. 

In graphic part works were performed the drawing of the case combined 

with preparation, cards of technological processing of the case by the designed and 

basic options, drawings of tightening and control adaptations. Economic indicators 

are taken out. 
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ВВȿȾȿɇɂȿ 

 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ ɜɨ ɦɧɨɝɨɦ 

ɡɚɜɢɫɢɬ ɨɬ ɨɩɟɪɟɠɚɸɳɟɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɦɚɲɢɧ, ɫɬɚɧɤɨɜ ɢ ɚɩɩɚɪɚɬɨɜ, ɨɬ ɜɫɟɦɟɪɧɨɝɨ ɜɧɟɞɪɟɧɢɹ ɦɟɬɨɞɨɜ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 
 ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 

ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɢɡɞɟɥɢɣ, ɫɧɢɠɟɧɢɟɦ 
ɬɪɭɞɨɟɦɤɨɫɬɢ, ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ. Ɋɟɲɟɧɢɟ 
ɷɬɢɯ ɡɚɞɚɱ  ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 

- ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɢɡɞɟɥɢɣ; 

- ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ 
ɨɫɧɚɫɬɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɟɝɨ ɪɚɛɨɬɭ; 

- ɲɢɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ ɦɟɬɨɞɨɜ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɰɟɥɶɸ ɢɯ ɨɩɬɢɦɢɡɚɰɢɢ; 

- ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɡɚɳɢɬɭ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ: ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 
ɨɛɪɚɛɨɬɤɢ; ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚɥɚɞɤɢ ɫɬɚɧɤɚ, ɫɜɟɞɹ ɜɫɸ ɧɚɥɚɞɤɭ ɤ ɭɫɬɚɧɨɜɤɟ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɡɚɝɨɬɨɜɤɢ ɢ ɩɪɨɝɪɚɦɦɵ ɧɚ ɫɬɚɧɤɟ; ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɦɧɨɝɨɫɬɚɧɨɱɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ ɫɟɪɢɣɧɨɦ ɢ ɦɟɥɤɨɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ; 
ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɤɭɥɶɬɭɪɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɤɚɱɟɫɬɜɨ 
ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɟɬɚɥɟɣ.  

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɪɚɰɢɨɧɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ 
ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɣ ɢ ɛɟɡɨɬɤɚɡɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ 
ɧɢɯ ɞɟɬɚɥɟɣ ɫ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɬɨɱɧɨɫɬɶɸ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ 
ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɤɨɜ. ȼ ɩɚɪɤɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫɬɪɚɧɵ ɞɨɥɹ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɛɭɞɟɬ 
ɧɟɩɪɟɪɵɜɧɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ ɦɭɮɬɵ 
ɤɭɥɚɱɤɨɜɨɣ.  



1  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚя ɱɚɫɬɶ 

1.1 Аɧɚɥɢɡ ɫɥɭɠɟɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢя 

 

Ɇɭɮɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜɚɥɨɜ ɢ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ 
ɦɨɦɟɧɬɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. Ʉɭɥɚɱɤɨɜɚɹ ɦɭɮɬɚ ɩɨɡɜɨɥɹɟɬ 
ɫɰɟɩɥɹɬɶ ɢ ɪɚɫɰɟɩɥɹɬɶ ɜɚɥɵ ɩɪɢ ɩɨɦɨɳɢ ɪɵɱɚɝɚ ɢ ɜɢɥɤɢ. 

Ʉɨɪɩɭɫ ɦɭɮɬɵ – ɛɚɡɨɜɚɹ ɞɟɬɚɥɶ ɦɭɮɬɵ ɤɭɥɚɱɤɨɜɨɣ.  ȼ ɧёɦ 
ɦɨɧɬɢɪɭɸɬɫɹ ɜɫɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ ɦɭɮɬɵ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ (ɨɬɜɟɪɫɬɢɹ ø120ɇ7, ø130ɇ7), ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɨɩɨɪɚɦɢ ɞɟɬɚɥɟɣ ɩɟɪɟɞɚɸɳɢɯ ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ. ȼ ɧёɦ ɬɚɤɠɟ ɦɨɧɬɢɪɭɟɬɫɹ 
ɦɟɯɚɧɢɡɦ ɜɤɥɸɱɟɧɢɹ ɦɭɮɬɵ, ɚ ɬɚɤɠɟ ɨɧ ɹɜɥɹɟɬɫɹ ɟɦɤɨɫɬɶɸ ɞɥɹ ɫɦɚɡɨɱɧɨɝɨ 

ɦɚɫɥɚ. Ʉɨɪɩɭɫ ɡɚɳɢɳɚɟɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɦɭɮɬɵ ɨɬ ɩɨɩɚɞɚɧɢɹ ɝɪɹɡɢ, ɩɵɥɢ ɢ 
ɞɪɭɝɢɯ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ. 

Ʉɨɪɩɭɫ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɥɢɬɵɦ, ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɥɢɬɟɣɧɨɣ ɫɬɚɥɢ 30Ʌ 
ȽɈɋɌ 977-95 [3, 11]. 

 

Ɍɚɛɥɢɰɚ 1.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 30Ʌ, % 

 

Ɇɚɫɫɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ, % 

ɍɝɥɟɪɨɞ Ʉɪɟɦɧɢɣ Ɇɚɪɝɚɧɟɰ 
Ɏɨɫɮɨɪ ɋɟɪɚ 

ɇɟ ɛɨɥɟɟ 

0,27-0,35 0,2-0,52 0,4-0,9 0,45 0,04 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 30Ʌ 

 

1 ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ – ɜ = 450 Ɇɉɚ;           
2 ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ – ɬ = 360 Ɇɉɚ;           
3 ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ –  = 23 %; 

4 ɬɜɟɪɞɨɫɬɶ ɩɨ Ȼɪɢɧɟɥɥɸ ɇȼ = 190 ɇ/ɦɦ2
. 

 

Ɍɚɛɥɢɰɚ 1.2 – Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 30Ʌ 

 
ɉɥɨɬɧɨɫɬɶ 

, ɤɝ/ɦ3
 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɥɚɜɥɟɧɢɹ 

tɩɥ, ºɋ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɥɢɧɟɣɧɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ 
α·106

, 1/ºɋ 

ɍɞɟɥɶɧɚɹ 
ɬɟɩɥɨɟɦɤɨɫɬɶ 
ɩɪɢ t ɨɬ 20 ɞɨ 

200ɋ, Ⱦɠ 

Ɍɟɩɥɨɩɪɨ- 

ɜɨɞɧɨɫɬɶ  
λ, ȼɬ/(ɦ·ºɋ) 

7,8·103 
1400-1500 11,2 115 770 

 

Ⱦɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɜɪɟɦɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, 
ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɭɞɥɢɧɟɧɢɟɦ, ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɶɸ, ɞɨɫɬɚɬɨɱɧɨɣ 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ ɩɪɢ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɤɚɯ. 



1.2 Аɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

 

Ⱦɟɬɚɥɶ – ɤɨɪɩɭɫ ɦɭɮɬɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɥɢɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɫɨ ɫɤɜɨɡɧɵɦ ɨɬɜɟɪɫɬɢɟɦ, ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɫɬɚɥɢ.  

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɮɨɪɦɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ø120ɇ7 ɢ ø130ɇ7 ɭɞɨɛɧɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɧɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɦ ɫɬɚɧɤɟ ɫ ɩɨɜɨɪɨɬɨɦ ɫɬɨɥɚ, ɧɨ ɧɟɬɟɯɧɨɥɨɝɢɱɧɵɦ 
ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɫɬɭɩɟɧɟɣ ɢɡ-ɡɚ ɨɛɪɚɛɨɬɤɢ ɜ ɭɩɨɪ.  

Ʉɨɪɩɭɫ ɦɭɮɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɪɚɛɨɬɤɭ ɨɬɤɪɵɬɵɯ ɩɥɨɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɨɪɰɟɜɵɦɢ ɮɪɟɡɚɦɢ 
ɧɚ ɩɪɨɯɨɞ. 

ɉɨɜɵɲɟɧɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɦɟɟɬ ɨɛɪɚɛɨɬɤɚ ɬɪɢɞɰɚɬɢ ɱɟɬɵɪɟɯ ɝɥɭɯɢɯ 
ɪɟɡɶɛɨɜɵɯ ɨɬɜɟɪɫɬɢɣ Ɇ8 ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɨɬɜɨɞɚ ɫɬɪɭɠɤɢ ɢɡ ɡɨɧɵ ɪɟɡɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɨɛɪɚɛɨɬɤɚ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ Ɇ16, ɨɫɶ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨɞ ɭɝɥɨɦ 
30º ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ.  

ȼ ɨɫɬɚɥɶɧɨɦ ɞɟɬɚɥɶ ɬɟɯɧɨɥɨɝɢɱɧɚ, ɞɨɩɭɫɤɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ. Ⱦɟɬɚɥɶ ɢɦɟɟɬ ɪɚɡɜɢɬɭɸ ɛɚɡɨɜɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɛɚɡɢɪɨɜɚɧɢɹ ɤɨɪɩɭɫɚ ɦɭɮɬɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɬɨɱɧɵɯ ɨɩɟɪɚɰɢɣ. Ɉɛɪɚɛɨɬɤɚ ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɨɞɧɨɣ 
ɭɫɬɚɧɨɜɤɢ, ɤ ɧɢɦ ɨɛɟɫɩɟɱɟɧ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɢɧɫɬɪɭɦɟɧɬɚ.  

ɉɪɨɜɟɞɟɦ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ  ɨɰɟɧɤɭ  ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɞɟɬɚɥɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ [11] 

      

1 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ 

 

75,083,0
6,27

23


ɡɚɝ

ɞɟɬ
ɦ

m

m
К                                                                       (1.1) 

 

ɝɞɟ mɞɟɬ - ɦɚɫɫɚ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ,  
mɡɚɝ - ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ. 

     

2 Ʉɨɷɮɮɢɰɢɟɧɬ ɭɧɢɮɢɤɚɰɢɢ 

 

5,083,0
66

55


ɨɛ

ɨɞɧ
ɭ К

К
К                                                                          (1.2) 

 

ɝɞɟ kɨɞɧ  - ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɬɢɩɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ,  
kɨɛ - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
 

 

 

 



3 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
 

5,01
16

16


ɨɛ

ɫɢ
ɢ К

К
К                                                                                (1.3) 

 

ɝɞɟ kɫɢ - ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ,  
kɨɢ - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

         

4 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɛɪɚɛɚɬɵɜɚɟɦɨɫɬɢ. 
 

5,089,0
66

59


ɨɛ

on
ɨɛ

N

NК                                                                     (1.4) 

 

ɝɞɟ Nɨɩ - ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ,   
Nɨɛ - ɨɛɳɟɟ  ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

 

1.3 Аɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ 

 

Ⱦɟɬɚɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɥɢɜɤɭ ɢɡ ɫɬɚɥɢ 30Ʌ ȽɈɋɌ 977-95.  

Ƚɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɤɚɱɟɫɬɜɟɧɧɨɣ ɪɚɛɨɬɵ ɦɭɮɬɵ, ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɢ ɨɪɢɟɧɬɚɰɢɢ ɜɚɥɨɜ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ.  

ɉɨɷɬɨɦɭ, ɧɚɢɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɨɬɜɟɪɫɬɢɹɦ 
ɩɨɞ ɩɨɞɲɢɩɧɢɤɢ. Ɍɨɱɧɨɫɬɶ ɮɨɪɦɵ  ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ø120ɇ7 ɢ ø130ɇ7 
ɨɛɟɫɩɟɱɢɦ ɨɛɪɚɛɨɬɤɨɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɦ ɫɬɚɧɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɧɫɨɥɶɧɵɯ ɤɨɪɨɬɤɢɯ, ɠɟɫɬɤɢɯ ɨɩɪɚɜɨɤ. ɋɨɨɫɧɨɫɬɶ ɨɬɜɟɪɫɬɢɣ ø120ɇ7, 
ø130ɇ7 ɞɨɫɬɢɝɚɟɬɫɹ ɨɛɪɚɛɨɬɤɨɣ ɫ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɢ.  

ɉɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɨɫɟɣ ɨɬɜɟɪɫɬɢɣ ø120ɇ7 ɢ ø130ɇ7, ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ 
ɨɫɢ ɨɬɜɟɪɫɬɢɹ ø35ɇ8, ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɬɨɪɰɟɜ ɤɨɪɩɭɫɚ 
ɬɨɪɰɭ Ⱥ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɛɚɡɢɪɨɜɚɧɢɟɦ ɩɨ 
ɷɬɨɦɭ ɬɨɪɰɭ. Ɍɨ ɟɫɬɶ, ɬɨɪɟɰ Ⱥ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɨɣ. 

Ɍɨɱɧɨɫɬɶ ɪɚɡɦɟɪɨɜ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɨɫɬɢɝɚɟɬɫɹ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɪɟɠɢɦɚɦɢ ɪɟɡɚɧɢɹ. Ⱦɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɢ ɫ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ Rɚ6,3, ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɤɪɚɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɨɫɚɞɨɱɧɵɟ 

ɨɬɜɟɪɫɬɢɹ ɫ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ Ra1,6 ɢ ɬɨɱɧɨɫɬɶɸ ɪɚɡɦɟɪɚ ɩɨ 7ɦɭ ɤɜɚɥɢɬɟɬɭ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɛɨɬɚɬɶ ɧɚɱɟɪɧɨ, ɧɚɱɢɫɬɨ ɢ ɬɨɧɤɨ. 

Ⱦɨɩɭɫɤɢ ɧɚ ɪɚɡɦɟɪɵ ɛɚɡɨɜɵɯ ɨɬɜɟɪɫɬɢɣ ø22ɇ7 ɞɨɫɬɢɝɚɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɨɣ – ɪɚɡɜёɪɬɵɜɚɧɢɟɦ, ɚ ɬɨɱɧɨɫɬɶ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨ ɤɨɧɞɭɤɬɨɪɭ. 

 



1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɛɚɡ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɛɚɡɨɜɨɝɨ ɦɚɪɲɪɭɬɚ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ 

 

ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

- ɜɵɛɨɪ ɱɟɪɧɨɜɵɯ, ɱɢɫɬɨɜɵɯ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɚɡ ɧɚ ɨɩɟɪɚɰɢɹɯ; 
- ɭɫɬɚɧɨɜɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɩɟɪɚɰɢɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɣ 

ɬɨɱɧɨɫɬɢ ɞɟɬɚɥɢ; 
- ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ; 
- ɜɵɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɛɚɡ ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ 

ɩɪɢɧɰɢɩɨɜ ɟɞɢɧɫɬɜɚ ɢ ɩɨɫɬɨɹɧɫɬɜɚ ɛɚɡ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 
ɩɨɥɭɱɚɟɦɵɯ ɪɚɡɦɟɪɨɜ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɛɚɡɢɪɨɜɚɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɭɞɨɛɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɞ ɨɫɧɨɜɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɛɚɡɭ, 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɛɥɸɞɟɧɢɹ ɩɪɢɧɰɢɩɨɜ ɟɞɢɧɫɬɜɚ ɢ ɩɨɫɬɨɹɧɫɬɜɚ ɛɚɡ, 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ ɤɨɪɩɭɫɚ Ⱥ, ɬɚɤ ɤɚɤ ɨɬ ɧɟɟ ɧɚɡɧɚɱɟɧɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɡɦɟɪɨɜ. 
ɇɚɩɪɚɜɥɹɸɳɟɣ ɛɚɡɨɣ ɩɪɢɦɟɦ ɞɜɚ ɨɬɜɟɪɫɬɢɹ 22

+0,018, ɬɚɤ ɤɚɤ ɨɧɢ ɧɚɢɛɨɥɟɟ 
ɬɨɱɧɵɟ ɢɡ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɥɨɫɤɨɫɬɢ Ⱥ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɫɤɢɡɚ ɞɟɬɚɥɢ (ɪɢɫɭɧɨɤ 1.1) ɫɨɫɬɚɜɢɦ ɦɚɪɲɪɭɬ 
ɨɛɪɚɛɨɬɤɢ. 

 

 

 
 

 

Ɋɢɫɭɧɨɤ 1.1  – ɗɫɤɢɡ ɞɟɬɚɥɢ 

 

 



010 Ɏɪɟɡɟɪɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 2. 

1 Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 4 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
Ȼ ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ 180. 
2 Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 5 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
ɋɬɚɧɨɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ 6Ɋ83, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ, ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ – ɮɪɟɡɚ ɬɨɪɰɟɜɚɹ ȽɈɋɌ 9473-90 250 

Ɍ15Ʉ6. 
 

020 ɋɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 5 ɢ ɨɬɜɟɪɫɬɢɸ 9. 

1 ɋɜɟɪɥɢɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 21
+0,13

. 

2 Ɂɟɧɤɟɪɨɜɚɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 ɞɨ 21,8
+0,052

. 

3 Ɋɚɡɜɟɪɧɭɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 ɞɨ 22
+0,021

 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
4 ɋɜɟɪɥɢɬɶ 4 ɨɬɜɟɪɫɬɢɹ 11 18

+0,11
 ɨɤɨɧɱɚɬɟɥɶɧɨ. 

ɋɬɚɧɨɤ ɪɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ 2Ɇ55, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 
ɫɩɟɰɢɚɥɶɧɨɟ, ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ – ɫɜɟɪɥɚ ɫɩɢɪɚɥɶɧɵɟ ȽɈɋɌ 10903-97 

18, 21; ɡɟɧɤɟɪ ȽɈɋɌ 12489-91 21,8; ɪɚɡɜɟɪɬɤɚ ȽɈɋɌ 1672-90 22. 

 

030 Ɏɪɟɡɟɪɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12. 

1 Ɏɪɟɡɟɪɨɜɚɬɶ ɬɨɪɟɰ 2 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
Ȼ ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ 90. 
2 Ɏɪɟɡɟɪɨɜɚɬɶ ɬɨɪɟɰ 3 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
ȼ ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ 90. 
3 Ɏɪɟɡɟɪɨɜɚɬɶ ɬɨɪɟɰ 1 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
ɋɬɚɧɨɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ 6Ɋ83, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ, ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ – ɮɪɟɡɚ ɬɨɪɰɟɜɚɹ ȽɈɋɌ 9473-90 315 

Ɍ15Ʉ6. 
 

040 Ɋɚɫɬɨɱɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12 

ɜɟɪɬɢɤɚɥɶɧɨ. 

1 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɵɟ ɨɬɜɟɪɫɬɢɹ 6, 7 ɧɚ ɩɪɨɯɨɞ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
2 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 8 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
3 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
4 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɵɟ ɨɬɜɟɪɫɬɢɹ 6, 7 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
5 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
6 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɵɟ ɨɬɜɟɪɫɬɢɹ 6, 7 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
7 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
8 Ɋɚɫɬɨɱɢɬɶ 3 ɮɚɫɤɢ ɨɤɨɧɱɚɬɟɥɶɧɨ. 
ɋɬɚɧɨɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɣ 2Ɇ615, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ, ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ – ɪɟɡɰɵ ɪɚɫɬɨɱɧɵɟ ȽɈɋɌ 9795-96, Ɍ15Ʉ6. 



050 ɋɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12 

ɜɟɪɬɢɤɚɥɶɧɨ. 

1 ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 10 34,8
+0,1

 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
2 Ɂɟɧɤɟɪɨɜɚɬɶ ɨɬɜɟɪɫɬɢɟ 10 ɞɨ 35

+0,039
 ɨɤɨɧɱɚɬɟɥɶɧɨ. 

3 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 17 7,25
+0,036

 ɩɨɞ ɪɟɡɶɛɭ. 
4 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ 17 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
ɋɬɚɧɨɤ  ɪɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ 2Ɇ55, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ ɢ ɤɨɧɞɭɤɬɨɪɧɵɟ ɩɥɢɬɵ, ɢɧɫɬɪɭɦɟɧɬ – ɫɜɟɪɥɚ ɫɩɢɪɚɥɶɧɵɟ ȽɈɋɌ 
10902-97 7,25, 34,8; ɦɟɬɱɢɤɢ ȽɈɋɌ 3266-91 Ɇ8; ɡɟɧɤɟɪ ȽɈɋɌ 12489-91 

35. 

 

060 ɋɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12 

ɜɟɪɬɢɤɚɥɶɧɨ. 

1 ɋɜɟɪɥɢɬɶ 8 ɨɬɜɟɪɫɬɢɣ 13 7,25
+0,036

 ɩɨɞ ɪɟɡɶɛɭ. 
2 ɇɚɪɟɡɚɬɶ ɜ 8ɦɢ ɨɬɜɟɪɫɬɢɹɯ 13 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
3 ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 18 15

+0,043
 ɩɨɞ ɪɟɡɶɛɭ ɫ ɰɟɤɨɜɚɧɢɟɦ ɬɨɪɰɚ. 

4 ɇɚɪɟɡɚɬɶ ɜ ɨɬɜɟɪɫɬɢɢ 18 ɪɟɡɶɛɭ Ɇ16. 
Ȼ ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɧɚ 180. 
5 ɋɜɟɪɥɢɬɶ 8 ɨɬɜɟɪɫɬɢɣ 14 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

6 ɇɚɪɟɡɚɬɶ ɜ 8ɦɢ ɨɬɜɟɪɫɬɢɹɯ 14 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
ɋɬɚɧɨɤ  ɪɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ Ƚɋ545, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ ɢ ɤɨɧɞɭɤɬɨɪɧɚɹ ɩɥɢɬɚ, ɢɧɫɬɪɭɦɟɧɬ – ɫɜɟɪɥɚ ɫɩɢɪɚɥɶɧɵɟ ȽɈɋɌ 
10902-97 7,25; ɦɟɬɱɢɤɢ ȽɈɋɌ 3266-91 Ɇ8. 

 

070 ɋɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12. 

1 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 16 7,25
+0,036

 ɩɨɞ ɪɟɡɶɛɭ. 
2 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ16 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
ɋɬɚɧɨɤ  ɪɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ 2Ɇ55, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ ɢ ɤɨɧɞɭɤɬɨɪɧɚɹ ɩɥɢɬɚ, ɢɧɫɬɪɭɦɟɧɬ – ɫɜɟɪɥɚ ɫɩɢɪɚɥɶɧɵɟ ȽɈɋɌ 
10902-97 7,25; ɦɟɬɱɢɤɢ ȽɈɋɌ 3266-91 Ɇ8. 

 

080 ɋɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 5 ɢ ɨɬɜɟɪɫɬɢɸ 9. 

1 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 15 7,25
+0,036

 ɩɨɞ ɪɟɡɶɛɭ. 
2 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ 15 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
ɋɬɚɧɨɤ  ɪɚɞɢɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ 2Ɇ55, ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɡɚɠɢɦɧɨɟ 

ɫɩɟɰɢɚɥɶɧɨɟ ɢ ɤɨɧɞɭɤɬɨɪɧɚɹ ɩɥɢɬɚ, ɢɧɫɬɪɭɦɟɧɬ – ɫɜɟɪɥɚ ɫɩɢɪɚɥɶɧɵɟ ȽɈɋɌ 
10902-97 7,25; ɦɟɬɱɢɤɢ ȽɈɋɌ 3266-91 Ɇ8. 



1.5  ɋɨɫɬɚɜɥɟɧɢɟ ɦɚɪɲɪɭɬɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɨɜ ɫ Чɉɍ 

 

Ȼɨɥɟɟ 70% ɢɡɞɟɥɢɣ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢɡɝɨɬɨɜɥɹɸɬ ɜ ɭɫɥɨɜɢɹɯ 
ɦɟɥɤɨɫɟɪɢɣɧɨɝɨ ɢ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɟɥɤɨɫɟɪɢɣɧɨɝɨ ɢ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ 
ɩɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɦɟɬɚɥɥɨɪɟɠɭɳɢɦɢ ɫɬɚɧɤɚɦɢ.  

ȼ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɪɚɛɨɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɡɚɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ 
ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɪɚɛɨɱɟɝɨ. ɉɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ — ɷɬɨ 
ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ 
ɦɟɯɚɧɢɡɦɨɜ ɫɬɚɧɤɚ ɩɨ ɥɟɝɤɨ ɩɟɪɟɧɚɥɚɠɢɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɟ. ɋɬɚɧɨɤ-ɚɜɬɨɦɚɬ 
ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɨɝɪɚɦɦɟ, ɡɚɞɚɜɚɟɦɨɣ ɤɭɥɚɱɤɚɦɢ ɢɥɢ ɤɨɩɢɪɚɦɢ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɨɟ ɨɬɥɢɱɢɟ ɫɬɚɧɤɚ ɫ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ (ɑɉɍ) ɨɬ ɨɛɵɱɧɨɝɨ ɚɜɬɨɦɚɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ ɩɪɨɝɪɚɦɦɵ 
ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ (ɱɢɫɥɨɜɨɣ) ɮɨɪɦɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ 
ɩɪɨɝɪɚɦɦɨɧɨɫɢɬɟɥɟ (ɩɟɪɮɨɥɟɧɬɟ ɢɥɢ ɦɚɝɧɢɬɧɨɣ ɥɟɧɬɟ). Ɉɬɫɸɞɚ ɢ ɧɚɡɜɚɧɢɟ 
— ɱɢɫɥɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ.  

ɉɨ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ: ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 
ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɫɬɚɧɤɚ, 
ɰɢɤɥɨɦ ɪɚɛɨɬɵ ɫɬɚɧɤɚ, ɫɦɟɧɨɣ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɬ. ɞ.  

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɧɚ 
ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜ ɑɉɍ ɹɜɥɹɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ 
ɫɬɚɧɤɚɦɢ ɲɢɪɨɤɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ 
ɧɢɯ ɨɛɪɚɛɨɬɤɭ ɜɫɟɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɞɟɬɚɥɟɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɚ 
ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɫɬɚɧɤɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɢɩɨɜ. 

 

Ɇɚɪɲɪɭɬ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɨɜ ɫ ɑɉɍ 

 

010 Ɍɨɤɚɪɧɨ-ɮɪɟɡɟɪɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɜ ɲɩɢɧɞɟɥɶ ɩɨ ɨɬɜɟɪɫɬɢɸ 6 ɫ ɭɩɨɪɨɦ ɜ 
ɩɥɨɫɤɨɫɬɶ 4. 

1 ɉɨɞɪɟɡɚɬɶ ɬɨɪɟɰ 5 ɨɤɨɧɱɚɬɟɥɶɧɨ. 

2 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 7 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
3 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 8 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
4 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
5 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 7 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
6 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
7 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 7 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
8 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 9 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
9 Ɋɚɫɬɨɱɢɬɶ 2 ɮɚɫɤɢ ɨɤɨɧɱɚɬɟɥɶɧɨ. 
10 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 16 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

11 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ 16 ɪɟɡɶɛɭ Ɇ8-7ɇ. 



Ȼ ɉɟɪɟɭɫɬɚɧɨɜɤɚ ɡɚɝɨɬɨɜɤɢ ɜ ɩɪɨɬɢɜɨɲɩɢɧɞɟɥɶ ɩɨ ɨɬɜɟɪɫɬɢɸ 9 ɫ 
ɭɩɨɪɨɦ ɜ ɬɨɪɟɰ 5. 

12 Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 4 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
13 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 6 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
14 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 6 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 
15 Ɋɚɫɬɨɱɢɬɶ ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 6 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
16 Ɋɚɫɬɨɱɢɬɶ ɮɚɫɤɭ ɨɤɨɧɱɚɬɟɥɶɧɨ. 
17 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 15 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

18 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ 15 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
19 ɋɜɟɪɥɢɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 21

+0,13
. 

20 Ɂɟɧɤɟɪɨɜɚɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 ɞɨ 21,8
+0,052

. 

21 Ɋɚɡɜɟɪɧɭɬɶ 2 ɨɬɜɟɪɫɬɢɹ 12 ɞɨ 22
+0,021

 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
22 ɋɜɟɪɥɢɬɶ 4 ɨɬɜɟɪɫɬɢɹ 11 18

+0,11
 ɨɤɨɧɱɚɬɟɥɶɧɨ. 

Ɍɨɤɚɪɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ ɫ ɩɪɨɬɢɜɨɲɩɢɧɞɟɥɟɦ 
HYPERTURN 65 Powermill; ɢɧɫɬɪɭɦɟɧɬ – ɪɟɡɟɰ ɩɨɞɪɟɡɧɨɣ ȽɈɋɌ 18880-93 

Ɍ15Ʉ6, ɪɟɡɟɰ ɪɚɫɬɨɱɧɨɣ ȽɈɋɌ 9795-93 Ɍ15Ʉ6, ɫɜɟɪɥɨ ɫɩɢɪɚɥɶɧɨɟ ȽɈɋɌ 
10902-90, ɦɟɬɱɢɤ ȽɈɋɌ 3266-81, ɮɪɟɡɚ ɬɨɪɰɟɜɚɹ ȽɈɋɌ 9473-90 250 Ɍ15Ʉ6, 

ɡɟɧɤɟɪ ȽɈɋɌ 12489-91 21,8, ɪɚɡɜɟɪɬɤɚ ȽɈɋɌ 1672-90 22; ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 
ɡɚɠɢɦɧɨɟ – ɨɩɪɚɜɤɚ ɪɚɡɠɢɦɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ. 

 

20 Ɏɪɟɡɟɪɧɨ-ɫɜɟɪɥɢɥɶɧɚɹ 

Ⱥ ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 4 ɢ ɞɜɭɦ ɨɬɜɟɪɫɬɢɹɦ 12. 

1 Ɏɪɟɡɟɪɨɜɚɬɶ ɬɨɪɟɰ 2 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
2 ɋɜɟɪɥɢɬɶ 8 ɨɬɜɟɪɫɬɢɣ 14 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

3 ɇɚɪɟɡɚɬɶ ɜ 8ɦɢ ɨɬɜɟɪɫɬɢɹɯ 14 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
Ȼ ɉɨɜɨɪɨɬ ɫɬɨɥɚ ɧɚ 90º. 
4 Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 3 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
5 ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 10 34,8

+0,1
 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 

6 Ɂɟɧɤɟɪɨɜɚɬɶ ɨɬɜɟɪɫɬɢɟ 10 ɞɨ 35
+0,039

 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
7 ɋɜɟɪɥɢɬɶ 6 ɨɬɜɟɪɫɬɢɣ 17 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

8 ɇɚɪɟɡɚɬɶ ɜ 6ɬɢ ɨɬɜɟɪɫɬɢɹɯ17 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
ȼ ɉɨɜɨɪɨɬ ɫɬɨɥɚ ɧɚ 90º. 
9 Ɏɪɟɡɟɪɨɜɚɬɶ ɬɨɪɟɰ 1 ɨɤɨɧɱɚɬɟɥɶɧɨ. 
10 ɋɜɟɪɥɢɬɶ 8 ɨɬɜɟɪɫɬɢɣ 13 7,25

+0,036
 ɩɨɞ ɪɟɡɶɛɭ. 

11 ɇɚɪɟɡɚɬɶ ɜ 8ɦɢ ɨɬɜɟɪɫɬɢɹɯ 13 ɪɟɡɶɛɭ Ɇ8-7ɇ. 
Ƚ ɉɨɜɨɪɨɬ ɫɬɨɥɚ ɧɚ 30º. 
12 ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 18 15

+0,043
 ɩɨɞ ɪɟɡɶɛɭ ɫ ɰɟɤɨɜɚɧɢɟɦ ɬɨɪɰɚ. 

13 ɇɚɪɟɡɚɬɶ ɜ ɨɬɜɟɪɫɬɢɢ 18 ɪɟɡɶɛɭ Ɇ16. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɮɪɟɡɟɪɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ DMTG 

MDH50; ɢɧɫɬɪɭɦɟɧɬ – ɮɪɟɡɚ ɬɨɪɰɟɜɚɹ ȽɈɋɌ 9473-90 250 Ɍ15Ʉ6, ɫɜɟɪɥɨ 
ɫɩɢɪɚɥɶɧɨɟ ȽɈɋɌ 10902-90, ɦɟɬɱɢɤ ȽɈɋɌ 3266-81, ɡɟɧɤɟɪ ȽɈɋɌ 12489-91 

35, ɰɟɤɨɜɤɚ ɧɚɫɚɞɧɚɹ ȽɈɋɌ 2255-91; ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɡɚɠɢɦɧɨɟ – 

ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɫɛɨɪɧɨɟ. 



1.6  ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɡɚɝɨɬɨɜɤɢ 

 

Ɇɟɬɨɞ ɜɵɩɨɥɧɟɧɢɹ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɚɡɧɚɱɟɧɢɟɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɞɟɬɚɥɢ, ɦɚɬɟɪɢɚɥɨɦ, ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ, ɦɚɫɲɬɚɛɨɦ ɢ ɫɟɪɢɣɧɨɫɬɶɸ ɜɵɩɭɫɤɚ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ȼɵɛɪɚɬɶ ɡɚɝɨɬɨɜɤɭ – ɡɧɚɱɢɬ ɭɫɬɚɧɨɜɢɬɶ ɫɩɨɫɨɛ ɟɟ ɩɨɥɭɱɟɧɢɹ.  

Ⱦɥɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɡɚɝɨɬɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ 
ɪɟɲɟɧɢɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɫɱɟɬɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɡɚɝɨɬɨɜɤɢ. 

Ⱦɚɧɧɚɹ ɞɟɬɚɥɶ ɹɜɥɹɟɬɫɹ ɨɬɥɢɜɤɨɣ II ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ, II ɝɪɭɩɩɵ 
ɫɥɨɠɧɨɫɬɢ, 3ɟɣ ɝɪɭɩɩɵ ɫɟɪɢɣɧɨɫɬɢ ɢɡ ɫɬɚɥɢ 30Ʌ ɦɚɫɫɨɣ 27,6 ɤɝ. 

ɋɬɚɥɶɧɵɟ ɨɬɥɢɜɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɥɢɬɶɟɦ ɜ 
ɨɛɥɢɰɨɜɚɧɧɵɣ ɤɨɤɢɥɶ ɢ ɜ ɩɟɫɱɚɧɵɟ ɮɨɪɦɵ. ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɷɬɢɯ ɞɜɭɯ ɫɩɨɫɨɛɨɜ. 

ɋɬɨɢɦɨɫɬɶ ɡɚɝɨɬɨɜɨɤ, ɩɨɥɭɱɚɟɦɵɯ ɷɬɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɦɨɠɧɨ ɫ 
ɞɨɫɬɚɬɨɱɧɨɣ  ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ Д6] 
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ɝɞɟ Ci – ɛɚɡɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɬɨɧɧɵ ɡɚɝɨɬɨɜɤɢ – 65000 ɪɭɛ; 

Sɨɬɯ – ɰɟɧɚ 1 ɬɨɧɧɵ ɪɟɚɥɢɡɭɟɦɵɯ ɨɬɯɨɞɨɜ –  3000 ɪɭɛ  

Ʉɦ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɦɚɪɤɢ ɦɚɬɟɪɢɚɥɚ, Ʉɦ=1,22 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɡɚɜɢɫɹɳɢɟ ɨɬ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ Ʉɬ, ɨɬ ɝɪɭɩɩɵ ɫɥɨɠɧɨɫɬɢ 
ɨɬɥɢɜɨɤ Ʉɫ, ɦɚɫɫɵ ɨɬɥɢɜɨɤ Ʉɜ ɢ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ Ʉɩ, ɩɪɢɧɢɦɚɟɦ [6] 

Ʌɢɬɶɟ ɜ ɡɟɦɥɹɧɵɟ ɮɨɪɦɵ 

Ʉɬ=1, Ʉɫ = 1,04;  Ʉɜ = 0,83;  Ʉɩ = 1,2 

Q = 27,6 ɤɝ – ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, Q = 23 ɤɝ – ɦɚɫɫɚ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ   
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Ʌɢɬɶɟ ɜ ɤɨɤɢɥɶ 

Ʉɬ = 1,05;  Ʉɫ = 1,07;  Ʉɜ = 0,83;  Ʉɩ = 1,2; 

Q = 26,2 ɤɝ;  q = 23 ɤɝ.  
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ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɜɢɞɧɨ, ɱɬɨ ɥɢɬɶё ɜ  
ɩɟɫɱɚɧɵɟ ɡɟɦɥɹɧɵɟ ɮɨɪɦɵ ɞɟɲɟɜɥɟ, ɱɟɦ ɥɢɬɶё ɜ ɤɨɤɢɥɶ. 

Ʌɢɬɟɣɧɵɟ ɫɬɚɥɢ ɢɦɟɸɬ ɩɥɨɯɢɟ ɥɢɬɟɣɧɵɟ ɫɜɨɣɫɬɜɚ: ɩɨɧɢɠɟɧɧɭɸ 
ɠɢɞɤɨɬɟɤɭɱɟɫɬɶ, ɡɧɚɱɢɬɟɥɶɧɭɸ ɭɫɚɞɤɭ (ɞɨ 2,5%), ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɭɫɚɞɨɱɧɵɯ ɪɚɤɨɜɢɧ ɢ ɩɨɪɢɫɬɨɫɬɢ ɜ ɨɬɥɢɜɤɚɯ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɬɪɟɳɢɧ. ȼɨɡɧɢɤɚɸɳɢɯ ɢɡ-ɡɚ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɭɫɚɞɤɢ, ɮɨɪɦɵ 



ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɩɨɞɚɬɥɢɜɵɯ ɮɨɪɦɨɜɨɱɧɵɯ ɫɦɟɫɟɣ. ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɡɚɥɢɜɤɢ (1550-1650 ɋ) ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɮɨɪɦɨɜɨɱɧɵɯ ɢ ɫɬɟɪɠɧɟɜɵɯ 
ɫɦɟɫɟɣ ɫ ɜɵɫɨɤɨɣ ɨɝɧɟɭɩɨɪɧɨɫɬɶɸ. Ʌɢɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɦɚɫɫɢɜɧɵɯ 
ɨɬɥɢɜɨɤ ɜɵɩɨɥɧɹɸɬ ɫɧɢɡɭ (ɫɢɮɨɧɨɦ). ɂɡ-ɡɚ ɧɢɡɤɨɣ ɠɢɞɤɨɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 
ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɢɬɚɬɟɥɟɣ ɥɢɬɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ ɜɵɩɨɥɧɹɸɬ ɜ 1,5-2 ɪɚɡɚ 
ɛɨɥɶɲɟ, ɱɟɦ ɩɪɢ ɥɢɬɶɟ ɱɭɝɭɧɚ. 

ɗɤɨɧɨɦɢɹ ɧɚ ɨɞɧɭ ɞɟɬɚɥɶ ɫɨɫɬɚɜɢɬ 62 ɪɭɛ,  

ɧɚ ɝɨɞɨɜɨɣ ɜɵɩɭɫɤ – 7440 ɪɭɛ. 

 

1.7  Ɋɚɫɱɟɬ ɢ ɧɚɡɧɚɱɟɧɢɟ ɩɪɢɩɭɫɤɨɜ   

 

ɉɪɢɩɭɫɤ - ɫɥɨɣ ɦɚɬɟɪɢɚɥɚ, ɭɞɚɥɹɟɦɵɣ ɫ ɩɨɜɟɪɯɧɨɫɬɢ  ɡɚɝɨɬɨɜɤɢ ɜ ɰɟɥɹɯ 
ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɵɯ  ɫɜɨɣɫɬɜ  ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ  ɩɨɜɟɪɯɧɨɫɬɢ  ɞɟɬɚɥɢ. 

ɉɪɢɩɭɫɤ ɧɚ ɨɛɪɚɛɨɬɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɧɚɱɟɧ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ, ȽɈɋɌɚɦ ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɩɭɫɤɨɜ. 
Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɚɧɧɨɣ ɞɟɬɚɥɢ (ɩɨɫɚɞɨɱɧɨɟ 

ɨɬɜɟɪɫɬɢɟ 120
+0,035

 ɢ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ) ɩɪɢɩɭɫɤɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɚɦ.       

 
1 Ɉɛɪɚɛɨɬɤɚ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 120

+0,035
. 

Ⱦɚɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɚɫɬɚɱɢɜɚɟɬɫɹ ɞɨ ɲɟɪɨɯɨɜɚɬɨɫɬɢ  Rг = 1,6 ɦɤɦ ɫ 
ɜɵɞɟɪɠɢɜɚɧɢɟɦ ɬɨɱɧɨɫɬɢ ɪɚɡɦɟɪɚ ɩɨ ɫɟɞɶɦɨɦɭ ɤɜɚɥɢɬɟɬɭ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɬɚɤɨɣ ɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɢɦ ɬɪɢ ɩɟɪɟɯɨɞɚ: ɱɟɪɧɨɜɨɣ, ɱɢɫɬɨɜɨɣ ɢ ɬɨɧɤɢɣ ɛɟɡ 
ɩɟɪɟɭɫɬɚɧɨɜɤɢ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɜɧɭɬɪɟɧɧɢɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɨɪɦɭɥɚ ɞɥɹ 
ɪɚɫɱɟɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɪɢɩɭɫɤɚ ɢɦɟɟɬ ɜɢɞ Д6]  
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TRzZ   
                                              (1.6) 

 

ɝɞɟ Rz – ɲɟɪɨɯɨɜɚɬɨɫɬɶ, ɦɤɦ; T – ɝɥɭɛɢɧɚ ɞɟɮɟɤɬɧɨɝɨ ɫɥɨɹ, ɦɤɦ;  - 

ɫɭɦɦɚɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɦɤɦ;  - ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɝɨɬɨɜɤɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ, ɦɤɦ. 

ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ Rz ɢ T, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ 
ɥɢɬɨɣ ɡɚɝɨɬɨɜɤɢ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ  ɫ ɪɚɡɦɟɪɚɦɢ ɧɟ ɛɨɥɟɟ 1250 ɦɦ, 
ɫɨɫɬɚɜɥɹɟɬ 700 ɦɤɦ. ɉɨɫɥɟ ɩɟɪɜɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɟɪɟɯɨɞɚ Rz = 50 ɦɤɦ, 
T = 50 ɦɤɦ, ɩɨɫɥɟ ɜɬɨɪɨɝɨ – ɩɨ 30 ɦɤɦ. 
           ɑɟɪɧɨɜɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɨɢɡɜɨɞɢɦ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɨ ɱɢɫɬɨɣ ɛɚɡɟ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɜɟɥɢɱɢɧɚ ɫɭɦɦɚɪɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɜɧɚ 

ɜɟɥɢɱɢɧɟ ɤɨɪɨɛɥɟɧɢɹ ɞɟɬɚɥɢ ɢ ɜɟɥɢɱɢɧɟ ɫɦɟɳɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. 
 



22
ɫɦкɨɪd

                                                                                 (1.7) 

 

Ʉɨɪɨɛɥɟɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɜ ɪɚɞɢɚɥɶɧɨɦ, ɬɚɤ ɢ ɜ ɨɫɟɜɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

 
22 )()( ld кккɨɪ                                                                  (1.8) 

 

         ɍɞɟɥɶɧɚɹ ɤɪɢɜɢɡɧɚ ɞɥɹ ɥɢɬɵɯ ɡɚɝɨɬɨɜɨɤ Δɤ = 1 ɦɤɦ. Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ 
d = 120 ɦɦ, ɞɥɢɧɚ l = 80 ɦɦ.  

ɦкɦкɨɪ 145)801()1201( 22   

    ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɭɦɦɭ ɜ ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 
ɩɥɨɫɤɨɫɬɹɯ. 
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














ɫɦ                                                                    (1.9) 

 

Ⱦɨɩɭɫɤɢ ɧɚ ɪɚɡɦɟɪɵ ɩɨ ɜɬɨɪɨɦɭ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ ɨɬɥɢɜɤɢ ɞɥɹ 
ɪɚɡɦɟɪɨɜ 156 ɦɦ ɢ 110 ɦɦ ɫɨɫɬɚɜɥɹɸɬ ɩɨ 1600 ɦɤɦ. 

ɦкɦɫɦ 1131
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
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

  

ɦкɦ
d

11401131145 22   

ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɩɟɪɟɯɨɞɚɯ ρ ɨɩɪɟɞɟɥɹɟɬɫɹ  ɱɟɪɟɡ  ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɬɨɱɧɟɧɢɹ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: ɩɨɫɥɟ ɱɟɪɧɨɜɨɝɨ ɬɨɱɟɧɢɹ 0,06; ɩɨɫɥɟ ɱɢɫɬɨɜɨɝɨ – 

0,04. 

ɉɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ          
    

      22

1 ɡɛ                                                                                   (1.10) 

 

ɝɞɟ ɛ – ɩɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ; ɡ – ɩɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ. 
ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ ɡɚɝɨɬɨɜɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɧɚ ɩɥɨɫɤɨɫɬɶ Ⱥ, ɤɨɬɨɪɚɹ ɥɢɲɚɟɬ ɟɟ ɬɪɟɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. ɇɚɩɪɚɜɥɹɸɳɭɸ 
ɛɚɡɭ ɩɪɟɞɫɬɚɜɥɹɸɬ ɞɜɚ ɭɫɬɚɧɨɜɨɱɧɵɯ ɩɚɥɶɰɚ, ɥɢɲɚɸɳɢɟ ɡɚɝɨɬɨɜɤɭ 
ɨɫɬɚɜɲɢɯɫɹ ɬɪɟɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɩɟɪɟɤɨɫɚ 
ɡɚɝɨɬɨɜɤɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɟɟ ɧɚ ɩɚɥɶɰɵ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ɉɟɪɟɤɨɫ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɡɚɡɨɪɨɜ ɦɟɠɞɭ 

ɧɚɢɛɨɥɶɲɢɦ ɞɢɚɦɟɬɪɨɦ ɭɫɬɚɧɨɜɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɚɢɦɟɧɶɲɢɦ ɞɢɚɦɟɬɪɨɦ 
ɩɚɥɶɰɟɜ.  



ɇɚɢɛɨɥɶɲɢɣ ɡɚɡɨɪ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

 

minmax
SS

BA
                                                                    (1.11) 

 

ɝɞɟ įȺ – ɞɨɩɭɫɤ ɧɚ ɨɬɜɟɪɫɬɢɟ, 21 ɦɤɦ; įȼ – ɞɨɩɭɫɤ ɧɚ ɞɢɚɦɟɬɪ ɩɚɥɶɰɚ, 
21 ɦɤɦ; Smin – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ, 10 ɦɤɦ.  

Ɉɬɫɸɞɚ      Smax = 52 ɦɤɦ. 
Ɍɨɝɞɚ ɧɚɢɛɨɥɶɲɢɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɡɚɝɨɬɨɜɤɢ ɧɚ ɩɚɥɶɰɚɯ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɣɞɟɧ ɢɡ ɨɬɧɨɲɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɡɨɪɚ ɩɪɢ ɩɨɜɨɪɨɬɟ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ ɨɬ 
ɫɪɟɞɧɟɝɨ ɩɨɥɨɠɟɧɢɹ, ɤ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɛɚɡɨɜɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ: 

 

00017,0
312

052,0 
l

S
tg mas                                                 (1.12) 

 

ɉɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɟɝɨ ɞɨ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɩɚɥɶɰɚ – 156 ɦɦ: 

İɛ = 156·0,00017 = 26 ɦɤɦ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɡɚɠɢɦɨɦ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 

ɨɩɨɪɧɵɟ ɩɥɚɫɬɢɧɤɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɱɢɫɬɨɣ ɛɚɡɟ İɡ = 100 ɦɤɦ. 
ɦкɦ10410026 22

1
  

ɑɢɫɬɨɜɨɣ ɢ ɬɨɧɤɢɣ ɩɟɪɟɯɨɞɵ ɜɵɩɨɥɧɹɸɬɫɹ ɛɟɡ ɩɟɪɟɭɫɬɚɧɨɜɤɢ, 
ɩɨɷɬɨɦɭ ɩɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ ɧɭɥɸ.  

Ɋɚɫɱɟɬɧɵɟ ɪɚɡɦɟɪɵ ɩɨɥɭɱɚɟɦ ɜɵɱɢɬɚɧɢɟɦ ɢɡ ɪɚɡɦɟɪɚ ɩɨ ɱɟɪɬɟɠɭ 
ɡɧɚɱɟɧɢɟ ɩɪɢɩɭɫɤɚ ɧɚ ɬɨɧɤɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ ɢ ɬ.ɞ. 

Ɂɧɚɱɟɧɢɹ ɞɨɩɭɫɤɨɜ ɤɚɠɞɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥɢɰɚɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɜɚɥɢɬɟɬɨɦ ɜɢɞɚ ɨɛɪɚɛɨɬɤɢ. 

ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɚ ɩɨɥɭɱɚɟɦ ɨɤɪɭɝɥɟɧɢɟɦ ɪɚɫɱɟɬɧɨɝɨ 
ɪɚɡɦɟɪɚ ɞɨ ɬɨɱɧɨɫɬɢ ɞɨɩɭɫɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɟɪɟɯɨɞɚ, ɚ ɧɚɢɦɟɧɶɲɢɣ – 

ɜɵɱɢɬɚɧɢɟɦ ɢɡ ɧɚɢɛɨɥɶɲɢɯ ɞɨɩɭɫɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɟɪɟɯɨɞɨɜ. 
Ɇɢɧɢɦɚɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɩɭɫɤɨɜ ɪɚɜɧɵ ɪɚɡɧɨɫɬɢ 

ɧɚɢɛɨɥɶɲɢɯ ɩɪɟɞɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɜɵɩɨɥɧɹɟɦɨɝɨ ɢ ɩɪɟɞɵɞɭɳɟɝɨ ɩɟɪɟɯɨɞɨɜ, 
ɚ ɦɚɤɫɢɦɚɥɶɧɵɟ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɧɨɫɬɢ ɧɚɢɦɟɧɶɲɢɯ ɩɪɟɞɟɥɶɧɵɯ 
ɪɚɡɦɟɪɨɜ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 1.3. 

          

2 ɍɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ 

Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɡɦɟɪ 160-0,6.  

Ɉɛɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɜ ɨɞɢɧ ɩɟɪɟɯɨɞ – ɱɟɪɧɨɜɨɣ. 
ɉɪɢɩɭɫɤɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɩɥɨɫɤɨɫɬɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ Д6] 

 

iii
T

i
RzZ  

111min
                                                         (1.13) 

 



Ɂɧɚɱɟɧɢɹ Rz ɢ T ɬɟ ɠɟ. 
ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɩɥɨɫɤɨɫɬɢ ɫ ɭɩɨɪɨɦ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ    

 

 = ɤɨɪ = ɤ·L                                                                                         (1.14) 

 

ɍɞɟɥɶɧɚɹ ɤɪɢɜɢɡɧɚ ɞɥɹ ɥɢɬɵɯ ɡɚɝɨɬɨɜɨɤ Δɤ = 1 ɦɤɦ. Ⱦɥɢɧɚ ɩɥɨɫɤɨɫɬɢ L 

= 350 ɦɦ. Ɉɬɫɸɞɚ ρɤɨɪ = 350 ɦɤɦ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ (1.10). 

ɉɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɩɪɢ ɭɩɨɪɟ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɩɥɨɫɤɨɫɬɶ 

ɪɚɜɧɚ ɧɟɩɥɨɫɤɨɫɬɧɨɫɬɢ ɛɚɡɵ, İɛ = 250 ɦɤɦ.  

ɉɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɠɢɦɨɦ ɥɢɬɨɣ ɡɚɝɨɬɨɜɤɢ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɧɚ ɨɩɨɪɧɵɟ ɩɥɚɫɬɢɧɤɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɱɟɪɧɨɣ ɛɚɡɟ, İɡ = 200 

ɦɤɦ. 
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1
  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 1.4. 

 

ɇɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɩɭɫɤɢ ɧɚɡɧɚɱɢɦ 

(ɬɚɛɥɢɰɚ 1.5) [3] 

 

Ɍɚɛɥɢɰɚ 1.5 – ɇɚɡɧɚɱɟɧɢɟ ɩɪɢɩɭɫɤɨɜ  

 

ɗɥɟɦɟɧɬɚɪɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ   
ɩɟɪɟɯɨɞ 

ɉɪɢɩɭɫɤ 

ɧɚ ɫɬɨɪɨɧɭ, ɦɦ 
Ɇɟɠɨɩɟɪɟ-

ɯɨɞɧɵɣ ɪ-ɪ ɫ 
ɩɨɥɟɦ ɞɨɩɭɫɤɚ ɧɨɦɟɪ 

Ɋɚɡɦɟɪ ɩɨ 
ɱɟɪɬɟɠɭ, 

ɦɦ Ɋɚ
ɫɱ

ɟɬ
-

ɧɵ
ɣ 

ɉ
ɪɢ

ɧɹ
- 

ɬɵ
ɣ 

1, 2 - ɬɨɪɰɵ 220-0,7 1 ɱɟɪɧɨɜɨɟ ɮɪɟɡɟɪɨɜɚɧɢɟ  2·2 224
+2,0

 

3 - ɩɥɨɫɤɨɫɬɶ 3,5-0,5 1 ɱɟɪɧɨɜɨɟ ɮɪɟɡɟɪɨɜɚɧɢɟ  2 5,5
+0,8

 

4, 5 - ɬɨɪɰɵ 160-0,6 1 ɱɟɪɧɨɜɨɟ ɮɪɟɡɟɪɨɜɚɧɢɟ 2·1,37 2·2 164
+1,8

 

6, 7 - 

ɨɬɜɟɪɫɬɢɹ 
120

+0,035
 1 ɱɟɪɧɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

2 ɱɢɫɬɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

3 ɬɨɧɤɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

1,8·2 

0,17·2 

0,11·2 

2·2 

0,18·2 

0,12·2 

117,4-1,6 

119,4 14,0

08,0


  

119,76 057,0

03,0




 

8 - ɨɬɜɟɪɫɬɢɟ  122
+0,4

 1 ɱɟɪɧɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ  2,3·2 117,4-1,6
 

9 - ɨɬɜɟɪɫɬɢɟ  130
+0,04

 1 ɱɟɪɧɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

2 ɱɢɫɬɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

3 ɬɨɧɤɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 

 2·2 

0,18·2 

0,12·2 

127,4-1,8 

129,4 16,0

09,0


  

129,76 06,0

04,0




 

10 - ɨɬɜɟɪɫɬɢɟ  35
+0,039

 1 ɫɜɟɪɥɟɧɢɟ 

2 ɪɚɡɜɟɪɬɵɜɚɧɢɟ 

 17,4·2 

0,1·2 

--- 

34,8
+0,1 

  







 

1.8  Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢя  

 

ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɭɱɢɬɵɜɚɸɬ ɯɚɪɚɤɬɟɪ ɨɛɪɚɛɨɬɤɢ, ɬɢɩ 
ɢ ɪɚɡɦɟɪɵ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɚɬɟɪɢɚɥ ɟɝɨ ɪɟɠɭɳɟɣ ɱɚɫɬɢ, ɦɚɬɟɪɢɚɥ ɢ ɫɨɫɬɨɹɧɢɟ 
ɡɚɝɨɬɨɜɤɢ, ɬɢɩ ɢ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɞɥɹ ɬɟɯ ɠɟ ɩɨɜɟɪɯɧɨɫɬɟɣ – 

ɩɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 120 ɦɦ ɢ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ. 

 

1 ɉɨɫɚɞɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 120 ɦɦ. 
Ɉɛɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɜ ɬɪɢ ɩɟɪɟɯɨɞɚ – ɱɟɪɧɨɜɨɣ, ɱɢɫɬɨɜɨɣ, ɬɨɧɤɢɣ. 

 ɑɟɪɧɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ. 
Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɩɨ ɬɚɛɥɢɰɟ 1.3  t = 2 ɦɦ. 
ɉɨɞɚɱɚ ɩɪɢ ɱɟɪɧɨɜɨɦ ɪɚɫɬɚɱɢɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɨɣ ɩɨ ɦɨɳɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɱɧɨɫɬɢ ɪɟɠɭɳɟɣ ɩɥɚɫɬɢɧɵ ɢ ɬ.ɞ. 
Ɉɛɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɪɚɫɬɨɱɧɵɦ ɪɟɡɰɨɦ ɫ ɩɥɚɫɬɢɧɨɣ ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ.   

ɉɨ ɬɚɛɥɢɰɟ 12 [14] S = 0,4 ɦɦ/ɨɛ. 
ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɪɢ ɪɚɫɬɚɱɢɜɚɧɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ  
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ɝɞɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɋv ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɢ ɛɟɪɭɬɫɹ ɢɡ 
ɬɚɛɥɢɰɵ 17 Д14Ж ɋv = 340; ɯ = 0,15; ɭ = 0,45; m = 0,2; 

Ʉv - ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɮɚɤɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɟɡɚɧɢɹ, ɪɚɜɟɧ       

 

Ʉv = ɄɦЯ · ɄɩЯ · ɄɢЯ                                                                                (1.16) 

 

ɝɞɟ ɄɦЯ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨ ɬɚɛɥɢɰɟ 1 [14Ж ɞɥɹ ɫɬɚɥɢ ɫ ɜ = 450 
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ɄɩЯ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ, 
ɩɨ ɬɚɛɥɢɰɟ 5 Д14Ж ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨ ɤɨɪɤɟ - ɄɩЯ = 0,8; ɛɟɡ ɤɨɪɤɢ - ɄɩЯ = 1. 

ɄɢЯ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨ ɬɚɛɥɢɰɟ 6 
[14Ж ɞɥɹ ɩɥɚɫɬɢɧ ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6 - ɄɢЯ = 1; 

Ʉv = 2,030,81 = 1,62 

Ɍ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ, ɩɪɢ ɨɞɧɨɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 
ɨɛɪɚɛɨɬɤɟ Ɍ = 60 ɦɢɧ; 

0,9 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɪɚɫɬɚɱɢɜɚɧɢɟ. 
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɉɪɢɦɟɦ –  315 ɨɛ/ɦɢɧ. 
ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ  
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ɋɢɥɚ ɪɟɡɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

p
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pz
KVStCP 10                                                            (1.20) 

 

ɝɞɟ ɩɨɫɬɨɹɧɧɚɹ ɋɪ ɢ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ ɜɨɡɶɦɟɦ ɢɡ ɬɚɛɥɢɰɵ 22Д14] 

ɋɪ=300; ɯ = 1; ɭ = 0,75; n = -0,15. 

Ʉɪ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɟɬ ɮɚɤɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɪɟɡɚɧɢɹ.              

 

Ʉɪ = Ʉɦɪ · Ʉφɪ · Ʉγɪ · Ʉλɪ · Ʉrɪ                                                                (1.21) 

 

ɝɞɟ Ʉɦɪ – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɞɥɹ ɫɬɚɥɢ 30Ʌ ɩɨ ɬɚɛɥɢɰɟ 9  [14] 
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Ʉφɪ – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɝɥɚɜɧɨɝɨ ɭɝɥɚ ɜ ɩɥɚɧɟ, ɩɪɢ  = 30 Ʉφɪ= 1,08; 

Ʉγɪ – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɩɟɪɟɞɧɟɝɨ ɭɝɥɚ, ɩɪɢ  = 0 Ʉγɪ = 1,1; 

 Ʉλɪ – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɝɥɚɜɧɨɝɨ ɥɟɡɜɢɹ, ɩɪɢ = 0  

Ʉλɪ = 1; 

Ʉrɪ – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɪɚɞɢɭɫɚ ɩɪɢ ɜɟɪɲɢɧɟ, ɩɪɢ r = 1 ɦɦ  
Ʉrɪ = 0,93. 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɩɨɥɭɱɚɟɦ Ʉɪ =0,82. 

ɋɢɥɚ ɪɟɡɚɧɢɹ   
Ɋz = 10·300·21·0,4

0,75·100
-0,15·0,82 = 1129 ɇ 

 

 



Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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Ɇɨɳɧɨɫɬɶ ɩɪɢɧɹɬɨɝɨ ɧɚɦɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɬɚɧɤɚ 4,5 ɤȼɬ, ɬɨɤɚɪɧɨɝɨ 
ɰɟɧɬɪɚ – 29 ɤȼɬ. 

 

 ɑɢɫɬɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɩɨ ɬɚɛɥɢɰɟ 1.3  t = 0,18 ɦɦ. 
ɉɨɞɚɱɚ ɩɪɢ ɱɢɫɬɨɜɨɦ ɪɚɫɬɚɱɢɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɪɚɞɢɭɫɚ ɩɪɢ ɜɟɪɲɢɧɟ ɪɟɡɰɚ. ɉɨ ɬɚɛɥɢɰɟ 14 [14] ɩɪɢ Ra = 2,5 ɦɤɦ ɢ r = 1 ɦɦ,  
S=0,2 ɦɦ/ɨɛ. 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɬɟɦ ɠɟ ɮɨɪɦɭɥɚɦ. 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (1.15)   
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (1.18) 
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ɉɪɢɦɟɦ – 400 ɨɛ/ɦɢɧ. 
ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (1.19) 
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ɋɢɥɚ ɪɟɡɚɧɢɹ (1.20) 

Ɋz = 10·300·0,18
1·0,2

0,75·125
-0,15·0,82 = 120 ɇ 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (1.23) 
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Ɍɨɧɤɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɩɨ ɬɚɛɥɢɰɟ 1.3  t = 0,12 ɦɦ. 
ɉɨɞɚɱɚ ɩɪɢ ɬɨɧɤɨɦ ɪɚɫɬɚɱɢɜɚɧɢɢ ɩɨ ɬɚɛɥɢɰɟ 19 [14] ɩɪɢ Ra = 1,6 

ɦɤɦ,  S=0,1 ɦɦ/ɨɛ. 
ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɬɨɣ ɠɟ ɬɚɛɥɢɰɟ V = 250 ɦ/ɦɢɧ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (1.18) 

ɦɢɧɨɛn /663
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ɉɪɢɦɟɦ –  630 ɨɛ/ɦɢɧ. 
ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (1.19) 
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ɋɢɥɚ ɪɟɡɚɧɢɹ  (1.20) 

Ɋz = 10·300·0,12
1·0,1

0,75·200
-0,15·0,82 = 19 ɇ 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ  (1.23) 
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2 Ɏɪɟɡɟɪɨɜɚɧɢɟ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ɉɛɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɜ ɨɞɢɧ ɩɟɪɟɯɨɞ – ɱɟɪɧɨɜɨɣ.  
Ɋɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ – ɬɨɪɰɟɜɚɹ ɮɪɟɡɚ 250 ɫ ɱɢɫɥɨɦ ɡɭɛɶɟɜ z = 24.  

 ɑɟɪɧɨɜɨɟ ɮɪɟɡɟɪɨɜɚɧɢɟ. 
Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɩɨ ɬɚɛɥɢɰɟ 1.4 t = 2 ɦɦ. 
ɉɨɞɚɱɚ ɧɚ ɨɞɢɧ ɡɭɛ ɮɪɟɡɵ ɩɨ ɬɚɛɥɢɰɟ 33 Д14Ж ɞɥɹ ɬɨɪɰɟɜɵɯ ɮɪɟɡ ɫ 

ɩɥɚɫɬɢɧɚɦɢ ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Sz = 0,12 ɦɦ. 
ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ – ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɮɪɟɡɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
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Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ CV ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɢ ɜɨɡɶɦɟɦ ɢɡ 
ɬɚɛɥɢɰɵ 39 [14], ɋV = 332; q = 0,2; x = 0,1; y = 0,4; u = 0,2; p = 0; m = 0,2. 

Ʉv = 1,62 – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ 

(1.16) 

ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ Ɍ = 240 ɦɢɧ; ɲɢɪɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ ȼ = 220 ɦɦ. 
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (1.17) 
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ɉɪɢɦɟɦ  - 250 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (1.18) 
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ɋɢɥɚ ɪɟɡɚɧɢɹ – ɨɤɪɭɠɧɚɹ ɫɢɥɚ 
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Ɂɧɚɱɟɧɢɹ ɋɪ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɢ ɩɪɢɦɟɦ ɩɨ ɬɚɛɥɢɰɟ 41 Д14Ж 
ɋɪ = 825; ɯ = 1; ɭ = 0,75; u = 1,1; q = 1,3; w = 0,2;  
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   – ɩɨ ɬɚɛɥɢɰɟ 9 [14]. 
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2,03,1

1,175,01





  

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɲɩɢɧɞɟɥɟ 

 

ɦɇDɊɆ Z
кɪ 








 1800
1002

2501440

1002
                                                     (1.26) 

 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (1.21) 

кВɬNe 7,4
601020

2001440





   

Ɇɨɳɧɨɫɬɶ ɩɪɢɧɹɬɨɝɨ ɧɚɦɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɬɚɧɤɚ 11 ɤȼɬ, 
ɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɰɟɧɬɪɚ – 29 ɤȼɬ. 

 

ɇɚ ɨɫɬɚɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɧɚɡɧɚɱɢɦ ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ 
[12] ɢ ɨɮɨɪɦɢɦ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 1.6.  

 

Ɍɚɛɥɢɰɚ 1.6 – Ɋɟɠɢɦɵ ɪɟɡɚɧɢɹ 

 
ȼɢɞ ɨɛɪɚɛɨɬɤɢ t,ɦɦ S,ɦɦ/ɨɛ V,ɦɦ/ɦɢɧ n,ɨɛ/ɦɢɧ Pz,H Ne,ɤȼɬ 

Ɏɪɟɡɟɪɨɜɚɧɢɟ ɱɟɪɧɨɜɨɟ  2 2,88 200 250 1440 4,7 

ɋɜɟɪɥɟɧɢɟ 18  9 0,35 10 200 1800 0,3 

ɋɜɟɪɥɟɧɢɟ 21,2  10,6 0,4 10 160 1843 0,3 

Ɂɟɧɤɟɪɨɜɚɧɢɟ 21,8 0,3 0,8 25 315 254 0,1 

Ɋɚɡɜɟɪɬɵɜɚɧɢɟ 22 0,1 1 20 400 280 0,09 

Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 2 0,4 100 315 1129 2,2 

Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 0,18 0,2 125 400 120 0,3 

Ɋɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 0,12 0,1 200 630 19 0,1 

ɋɜɟɪɥɟɧɢɟ 7,25  3,625 0,22 12,5 500 1620 0,33 

ɇɚɪɟɡɚɧɢɟ Ɇ8 0,375 1 5 200 107 0,03 

ɋɜɟɪɥɟɧɢɟ 34,8  17,4 0,48 12,5 100 2145 0,44 

Ɂɟɧɤɟɪɨɜɚɧɢɟ 35 0,1 0,8 25 250 254 0,1 

ɋɜɟɪɥɟɧɢɟ 15  7,5 0,31 10 200 1820 0,3 

ɇɚɪɟɡɚɧɢɟ Ɇ16 1 1 4 80 232 0,1 

 

1.9  Ɋɚɫɱɟɬ ɧɨɪɦ ɜɪɟɦɟɧɢ 

 

ɋɬɪɭɤɬɭɪɭ ɧɨɪɦɵ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɨɣ Д13] 

 

Ɍɲɬ = tɨ + tɜ + tɬɟɯ + tɨɪɝ + tɨɬɞ                                                                  (1.27) 

 

ɝɞɟ Эɨ - ɨɫɧɨɜɧɨɟ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ) ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ 
ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ; Эɜ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 



ɜɪɟɦɹ, ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɟɣɫɬɜɢɣ, ɫɨɡɞɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɨɫɧɨɜɧɨɣ ɪɚɛɨɬɵ; Эɬɟɯ, tɨɪɝ - ɜɪɟɦɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ; Эɨɬɞ - ɜɪɟɦɹ ɧɚ ɨɬɞɵɯ ɢ 
ɥɢɱɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ. 

ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ        

    

Ɍɨɩ = tɨ + tɜ                                                                                             (1.28) 

 

tɬɟɯ, tɨɪɝ ɢ Эɨɬɞ ɛɟɪɭɬ ɭɤɪɭɩɧɟɧɨ, ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ. 
Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɨɛɪɚɛɨɬɤɢ ɤ 

ɫɤɨɪɨɫɬɢ ɨɛɪɚɛɨɬɤɢ. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɪɟɦɹ ɧɚ ɭɫɬɚɧɨɜɤɭ-ɫɧɹɬɢɟ 

ɞɟɬɚɥɢ ɫɨ ɫɬɚɧɤɚ, ɜɪɟɦɹ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɦ, ɜɪɟɦɹ ɯɨɥɨɫɬɵɯ ɯɨɞɨɜ ɢ ɜɪɟɦɹ 
ɧɚ ɫɦɟɧɭ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢ ɦɧɨɝɨɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ. 

 

ɉɪɨɧɨɪɦɢɪɭɟɦ ɨɩɟɪɚɰɢɸ ɪɚɫɬɚɱɢɜɚɧɢɹ ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ. 
 

Ⱦɚɧɧɚɹ ɨɩɟɪɚɰɢɹ ɫɨɞɟɪɠɢɬ 8 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɯɨɞɨɜ: 
1 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 120. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɪɚɫɬɚɱɢɜɚɧɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

nS

L
t
o 
                                                                                                (1.29) 

ɝɞɟ L – ɞɥɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɮɚɤɬɢɱɟɫɤɨɣ ɞɥɢɧɵ ɪɟɡɚɧɢɹ 
ɩɥɸɫ ɜɪɟɡɚɧɢɟ ɢ ɩɟɪɟɛɟɝ. 

Ⱦɥɢɧɚ ɨɬɜɟɪɫɬɢɹ 78 ɦɦ. Ɉɛɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɧɚ ɩɪɨɯɨɞ. ɉɪɢ 
ɪɚɫɬɚɱɢɜɚɧɢɢ ɜɪɟɡɚɧɢɟ ɪɚɜɧɨ ɩɟɪɟɛɟɝɭ ɢ ɫɨɫɬɚɜɥɹɟɬ ɩɨ 5 ɦɦ. 

Ⱦɥɢɧɚ ɨɛɪɚɛɨɬɤɢ L = 78+5+5 = 88 ɦɦ. 
ɉɨɞɚɱɭ ɢ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɛɟɪɟɦ ɢɡ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ. 

ɦɢɧt
o

72,0
3154,0

88 


  

2 Ɋɚɫɬɚɱɢɜɚɧɢɟ 122 

ɦɢɧt
o

43,0
3154,0

53 


  

3 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 130 

ɦɢɧt
o

28,0
3154,0

34 


  

4 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 120 

ɦɢɧt
o

5,0
4002,0

40 


  

5 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 130 

ɦɢɧt
o

43,0
4002,0

34 


  



6 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 120 

 ɦɢɧt
o

64,0
6301,0

40 


  

7 Ɋɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 130 

 ɦɢɧt
o

54,0
6301,0

34 


  

8 Ɋɚɫɬɚɱɢɜɚɧɢɟ 3 ɮɚɫɨɤ 

 ɦɢɧt
o

12,03
3155,0

6 


  

 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɜɫɟɣ ɨɩɟɪɚɰɢɢ  
tɨ = 0,72+0,43+0,28+0,5+0,43+0,64+0,54+0,12 = 3,66 ɦɢɧ 

 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɫ ɭɱɟɬɨɦ 
ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɨɜ ɡɚɝɨɬɨɜɤɢ ɢ ɞɪ. 

 ɉɨ ɫɩɪɚɜɨɱɧɢɤɭ Д5Ж 
1 ɜɪɟɦɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ ɫɨ ɫɬɚɧɤɚ 0,46 ɦɢɧ;  
2 ɜɪɟɦɹ ɧɚ ɡɚɤɪɟɩɥɟɧɢɟ ɢ ɨɬɤɪɟɩɥɟɧɢɟ ɞɟɬɚɥɢ 0,36 ɦɢɧ; 
3 ɜɪɟɦɹ ɧɚ ɩɨɞɜɨɞ-ɨɬɜɨɞ ɢɧɫɬɪɭɦɟɧɬɚ 0,85 ɦɢɧ; 
4 ɜɪɟɦɹ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɫɬɚɧɤɨɦ 1,58 ɦɢɧ.  

 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɨɩɟɪɚɰɢɢ  
tɜ = 0,46+0,36+0,85+1,58 = 3,25 ɦɢɧ. 
 

Ɉɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ             
Ɍɨɩ = 3,66+3,25 = 6,91 ɦɢɧ. 
 

ɍɤɪɭɩɧɟɧɧɨ ɞɥɹ ɪɚɫɬɨɱɧɵɯ ɫɬɚɧɤɨɜ Д7, 5Ж 
 tɬɟɯ = 3% Tɨɩ = 0,03·6,91 = 0,21 ɦɢɧ; 
 tɨɪɝ = 1,5% Ɍɨɩ = 0,015·6,91 = 0,11 ɦɢɧ;                                             (1.30) 

 tɨɬɞ = 6% Ɍɨɩ = 0,06·6,91= 0,42 ɦɢɧ. 
 

Ɍɲɬ = 6,91+0,21+0,11+0,42 = 7,65 ɦɢɧ. 
 

Ⱦɥɹ ɭɫɥɨɜɢɣ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɲɬɭɱɧɨ-

ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ  
 

шɬ
ɡɩ

кш Ɍ
n

ɌɌ 
..

                                                                                   (1.31)  

 

ɝɞɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɪɚɫɬɨɱɧɵɯ 
ɫɬɚɧɤɚɯ  Ɍɩ.ɡ. = 26 ɦɢɧ; n – ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɜ ɧɚɫɬɪɨɟɱɧɨɣ ɩɚɪɬɢɢ – 120 

ɲɬ. 



Ɍɨ ɟɫɬɶ    ɦɢɧɌ кш 87,765,722,065,7
120

26
  

 

ɇɚ ɨɫɬɚɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 1.7, 1.8. 

 

Ɍɚɛɥɢɰɚ 1.7 – ɇɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 

 
Ɉɩɟɪɚɰɢɹ to tɜ Ɍɨɩ tɬɟɯ tɨɪɝ tɨɬɞ Ɍɲɬ Ɍɲɬ/ɤ 

10 Ɏɪɟɡɟɪɧɚɹ 

1 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ Ⱥ  
2 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 5 

 

0,76 

0,54 

 

2,86 

 

4,16 

 

0,08 

 

0,04 

 

0,13 

 

4,41 

 

4,56 

20 ɋɜɟɪɥɢɥɶɧɚɹ 

1 ɫɜɟɪɥɟɧɢɟ 18 

2 ɫɜɟɪɥɟɧɢɟ 21,2 

3 ɡɟɧɤɟɪɨɜɚɧɢɟ 21,8 

4 ɪɚɡɜɟɪɬɵɜɚɧɢɟ 22 

 

0,74 

1,28 

0,36 

0,24   

 

2,33 

 

4,95 

 

0,13 

 

0,07 

 

0,24 

 

5,39 

 

5,57 

30 Ɏɪɟɡɟɪɧɚɹ 

1 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 1  
2 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 2 

3 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 3 

 

0,56 

0,56 

0,42 

 

3,19 

 

4,73  

 

0,09 

 

0,05 

 

0,14 

 

5,01 

 

5,16 

40 Ɋɚɫɬɨɱɧɚɹ 

1 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

2 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

3 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

4 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 

5 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ  
6 ɪɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 

7 ɪɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 

8 ɪɚɫɬɚɱɢɜɚɧɢɟ ɮɚɫɨɤ 

 

0,72 

0,43 

0,28 

0,5 

0,43 

0,64 

0,54 

0,12 

 

3,25 

 

6,91 

 

0,21 

 

0,11 

 

0,42 

 

7,65 

 

7,87 

50 ɋɜɟɪɥɢɥɶɧɚɹ 

1 ɫɜɟɪɥɟɧɢɟ 35 

2 ɡɟɧɤɟɪɨɜɚɧɢɟ 35 

3 ɫɜɟɪɥɟɧɢɟ 7,25 

4 ɧɚɪɟɡɚɧɢɟ Ɇ8 

 

0,62 

0,16 

0,23 

0,08 

 

2,16 

 

3,69 

 

0,09 

 

0,06 

 

0,15 

 

3,99 

 

4,17 

60 ɋɜɟɪɥɢɥɶɧɚɹ 

1 ɫɜɟɪɥɟɧɢɟ 7,25 

2 ɧɚɪɟɡɚɧɢɟ Ɇ8  
3 ɫɜɟɪɥɟɧɢɟ 15 

4 ɧɚɪɟɡɚɧɢɟ Ɇ16 

5 ɫɜɟɪɥɟɧɢɟ 7,25 

6 ɧɚɪɟɡɚɧɢɟ Ɇ8 

 

1,92 

0,96 

0,35 

0,09 

1,92 

0,96 

 

3,02 

 

8,78 

 

0,23 

 

0,14 

 

0,44 

 

9,59 

 

9,77 

70 ɋɜɟɪɥɢɥɶɧɚɹ 

1 ɫɜɟɪɥɟɧɢɟ 7,25 

2 ɧɚɪɟɡɚɧɢɟ Ɇ8  

 

1,26 

0,6 

 

2,38 

 

4,24 

 

0,11 

 

0,07 

 

0,21 

 

4,63 

 

4,81 

80 ɋɜɟɪɥɢɥɶɧɚɹ 

1 ɫɜɟɪɥɟɧɢɟ 7,25 

2 ɧɚɪɟɡɚɧɢɟ Ɇ8  

 

1,26 

0,6 

 

2,38 

 

4,24 

 

0,11 

 

0,07 

 

0,21 

 

4,63 

 

4,81 



 

Ɍɚɛɥɢɰɚ 1.8 – ɇɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ     

 
Ɉɩɟɪɚɰɢɹ to tɜ Ɍɨɩ tɬɟɯ tɨɪɝ tɨɬɞ Ɍɲɬ Ɍɲɬ/ɤ 

10 Ɍɨɤɚɪɧɨ-ɮɪɟɡɟɪɧɚɹ 

1 ɬɨɱɟɧɢɟ ɬɨɪɰɚ 5 

2 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

3 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

4 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

5 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 

6 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ  
7 ɪɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 

8 ɪɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ 

9 ɪɚɫɬɚɱɢɜɚɧɢɟ ɮɚɫɨɤ 

10 ɫɜɟɪɥɟɧɢɟ 7,25 

11 ɧɚɪɟɡɚɧɢɟ Ɇ8 

ɉɟɪɟɭɫɬɚɧɨɜɤɚ ɡɚɝɨɬɨɜɤɢ 

12 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 4 

13 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ 

14 ɪɚɫɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ 

15 ɪɚɫɬɚɱɢɜɚɧɢɟ ɬɨɧɤɨɟ  
16 ɪɚɫɬɚɱɢɜɚɧɢɟ ɮɚɫɤɢ 

17 ɫɜɟɪɥɟɧɢɟ 7,25 

18 ɧɚɪɟɡɚɧɢɟ Ɇ8 

19 ɫɜɟɪɥɟɧɢɟ 18 

20 ɫɜɟɪɥɟɧɢɟ 21,2 

21 ɡɟɧɤɟɪɨɜɚɧɢɟ 21,8 

22 ɪɚɡɜɟɪɬɵɜɚɧɢɟ 22 

 

0,32 

0,72 

0,43 

0,28 

0,5 

0,43 

0,64 

0,54 

0,08 

1,26 

0,6 

 

0,76 

0,26 

0,42 

0,53 

0,04 

1,26 

0,6 

0,74 

1,28 

0,36 

0,24   

1,87 

 

 

 

 

0,02 

 

 

 

 

2,19 

16,37 0,21 0,12 0,43 17,13 17,67 

20 Ɏɪɟɡɟɪɧɨ-ɫɜɟɪɥɢɥɶɧɚɹ 

1 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 2 

2 ɫɜɟɪɥɟɧɢɟ 7,25 

3 ɧɚɪɟɡɚɧɢɟ Ɇ8 

ɉɨɜɨɪɨɬ ɫɬɨɥɚ 

4 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 3 

5 ɫɜɟɪɥɟɧɢɟ 35 

6 ɡɟɧɤɟɪɨɜɚɧɢɟ 35 

7 ɫɜɟɪɥɟɧɢɟ 7,25 

8 ɧɚɪɟɡɚɧɢɟ Ɇ8 

ɉɨɜɨɪɨɬ ɫɬɨɥɚ 

9 ɮɪɟɡɟɪɨɜɚɧɢɟ ɬɨɪɰɚ 1 

10 ɫɜɟɪɥɟɧɢɟ 7,25 

11 ɧɚɪɟɡɚɧɢɟ Ɇ8  
ɉɨɜɨɪɨɬ ɫɬɨɥɚ 

12 ɫɜɟɪɥɟɧɢɟ 15 

13 ɧɚɪɟɡɚɧɢɟ Ɇ16 

 

0,56 

1,92 

0,96 

 

0,42 

0,62 

0,16 

0,23 

0,08 

 

0,56 

1,92 

0,96 

 

0,35 

0,09 

 

 

1,27 

 

0,1 

 

 

1,58 

 

 

0,1 

 

1,27 

 

0,1 

 

0,83 

 

14,08 

 

0,19 

 

0,11 

 

0,39 

 

14,77 

 

15,35 

 



1.10  Вɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢя 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɩɪɢɦɟɦ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɧɚɲɟɣ 
ɞɟɬɚɥɢ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞɥɹ ɨɩɟɪɚɰɢɣ 10 ɢ 30 – ɨɞɢɧ ɫɬɚɧɨɤ 6Ɋ83 ɫ Ɍɲɬ-ɤ = 9,72 ɦɢɧ; 

ɞɥɹ ɨɩɟɪɚɰɢɣ 20, 50, 70 ɢ 80 – ɨɞɢɧ ɫɬɚɧɨɤ 2Ɇ55 ɫ Ɍɲɬ-ɤ = 19,36 ɦɢɧ; 

ɞɥɹ ɨɩɟɪɚɰɢɢ 40 – ɨɞɢɧ ɫɬɚɧɨɤ 2Ɇ615 ɫ Ɍɲɬ-ɤ = 7,87 ɦɢɧ; 
ɞɥɹ ɨɩɟɪɚɰɢɢ 60 – ɨɞɢɧ ɫɬɚɧɨɤ Ƚɋ545 ɫ Ɍɲɬ-ɤ = 9,77 ɦɢɧ. 

 

ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɝɨɞɚ
F

NɌɌ
ɞ

шɬ
N

00961,0
604029

12036,19

60

max. 






                       (1.32)

 

 

ɝɞɟ Ɍɲɬ.max –ɧɚɢɛɨɥɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɢ, ɦɢɧ, 
N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ ɞɟɬɚɥɟɣ, 120 ɲɬ, 
Fɞ – ɝɨɞɨɜɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

4029 ɱ. 
 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ  

ɝɨɞɚ
F

NɌɌ
ɞ

шɬ
N

00877,0
604029

12067,17

60

max. 




  

 

Ɍɚɤ ɤɚɤ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɑɉɍ ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɨɠɧɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ, 
ɩɪɢɜɟɞɟɦ ɟɝɨ ɧɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɬɚɛɥɢɰɚ 1.9) [15]. 

 

Ɍɚɛɥɢɰɚ 1.9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɑɉɍ   
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ  

Ɍɨɤɚɪɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ 
ɰɟɧɬɪ ɫ ɑɉɍ ɫ 

ɩɪɨɬɢɜɨɲɩɢɧɞɟɥɟɦ 
HYPERTURN 65 Powermill 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɮɪɟɡɟɪɧɵɣ 

ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ 
ɑɉɍ DMTG MDH50 

ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɦ 
max  ɨɛɪɚɛɨɬɤɢ – 500  

max ɞɥɢɧɚ ɨɛɪɚɛɨɬɤɢ – 1050 

ɪɚɡɦɟɪ ɫɬɨɥɚ 

500ɯ500 

ɒɩɢɧɞɟɥɶ ɩɨɫɚɞɤɚ Ⱥ2-8 ɤɨɧɭɫ ȼɌ-50 

Maɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 

5000 8000 

Ɇɨɳɧɨɫɬɶ ɲɩɢɧɞɟɥɹ, ɤȼɬ 29 18,5 

Ʉɨɥ-ɜɨ ɢɧɫɬɪɭɦɟɧɬɨɜ 12 40 

ȼɪɟɦɹ ɫɦɟɧɵ ɢɧɫɬɪɭɦɟɧɬɚ, ɫɟɤ 0,5 2 

ɋɢɫɬɟɦɚ ɑɉɍ Fanuc 21i-T Fanuc 31i-Ɇȼ 

 

 



 
 

 

 

Ɋɢɫɭɧɨɤ 1.2  – Ɍɨɤɚɪɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ  
ɫ ɩɪɨɬɢɜɨɲɩɢɧɞɟɥɟɦ HYPERTURN 65 Powermill 

 

 

Ɇɧɨɝɨɰɟɥɟɜɵɟ ɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɰɟɧɬɵ HYPERTURN (ɪɢɫɭɧɨɤ 1.2) 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɥɨɠɧɵɯ 
ɞɟɬɚɥɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. 

ɐɟɧɬɵ HYPERTURN ɜɵɩɭɫɤɚɸɬɫɹ ɪɚɡɥɢɱɧɨɣ ɤɨɦɩɨɧɨɜɤɢ – ɫ ɞɜɭɦɹ, 
ɬɪɟɦɹ ɪɟɜɨɥɶɜɟɪɧɵɦɢ ɝɨɥɨɜɤɚɦɢ ɢ ɫ ɩɨɜɨɪɨɬɧɵɦ ɮɪɟɡɟɪɧɵɦ ɲɩɢɧɞɟɥɟɦ 
ɦɨɳɧɨɫɬɶɸ ɞɨ 30 ɤȼɬ, ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɞɨ 12000 ɨɛ/ɦɢɧ ɢ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 
ɞɨ 220. 

 

 



 

 

 

Ɋɢɫɭɧɨɤ 1.3  – Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɮɪɟɡɟɪɧɵɣ  
ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ DMTG MDH50 

 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɮɪɟɡɟɪɧɵɟ ɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɰɟɧɬɪɵ DMTG 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɮɪɟɡɟɪɨɜɚɧɢɹ, ɫɜɟɪɥɟɧɢɹ ɢ ɪɚɫɬɚɱɢɜɚɧɢɹ ɡɚɝɨɬɨɜɨɤ 
ɥɸɛɵɯ ɮɨɪɦ ɢ ɢɡ ɥɸɛɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ    ɢɧɫɬɪɭɦɟɧɬɚɥɶ- 

ɧɵɣ  ɦɚɝɚɡɢɧ  (ɪɢɫɭɧɨɤ 1.4)  ɫ  ɫɢɧɯɪɨɧɧɨɣ  
ɡɚɦɟɧɨɣ   ɢɧɫɬɪɭɦɟɧɬɚ,   ɩɨɡɜɨɥɹɟɬ   ɡɧɚɱɢ- 

ɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɫɦɟɧɵ. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.4  – ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ  
                    ɦɚɝɚɡɢɧ 



2  Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚя ɱɚɫɬɶ 

2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɫɬɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢя 

 

ɇɚɡɧɚɱɟɧɢɟ ɡɚɠɢɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɬɚɧɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
ɫɨɫɬɨɢɬ ɜ ɧɚɞɟɠɧɨɦ ɡɚɤɪɟɩɥɟɧɢɢ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɟɦ ɜɢɛɪɚɰɢɣ ɢ ɫɦɟɳɟɧɢɹ 
ɡɚɝɨɬɨɜɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ. 

 

  

2.1.1 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ  ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ  ɪɚɫɬɨɱɧɨɝɨ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɨɪɩɭɫɚ ɹɜɥɹɸɬɫɹ ɩɨɫɚɞɨɱɧɨɟ 
ɨɬɜɟɪɫɬɢɟ ɢ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ. ɇɚ ɢɯ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚɡɧɚɱɟɧ 
ɞɨɩɭɫɤ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɡɚɠɢɦɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɡɚɝɨɬɨɜɤɢ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ – ɪɚɫɬɨɱɤɚ ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɦ ɫɬɚɧɤɟ. Ȼɚɡɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɞɜɭɦ ɩɚɥɶɰɚɦ. Ȼɚɡɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɛɨɬɚɧɧɚɹ 
ɢ ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɩɚɥɶɰɵ.  

 
2.1.2  Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɣ ɫɢɥɵ ɡɚɤɪɟɩɥɟɧɢɹ 

 

Ɂɚɝɨɬɨɜɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɫɧɨɜɚɧɢɟɦ ɧɚ 
ɨɩɨɪɧɵɟ ɩɥɚɫɬɢɧɤɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 7, ɥɢɲɚɸɳɢɟ ɟɟ ɬɪɟɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 
ɢ ɹɜɥɹɸɳɢɟɫɹ ɝɥɚɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɨɣ. ȼ ɤɚɱɟɫɬɜɟ ɧɚɩɪɚɜɥɹɸɳɟɣ ɢ 
ɭɩɨɪɧɨɣ ɛɚɡ ɫɥɭɠɚɬ ɞɜɚ ɭɫɬɚɧɨɜɨɱɧɵɯ ɩɚɥɶɰɚ 4, 8. ɋɢɥɨɜɨɟ ɡɚɦɵɤɚɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɩɪɢɯɜɚɬɚɦɢ 11 ɫ ɩɧɟɜɦɨɩɪɢɜɨɞɚɦɢ 1. 

Ɍɚɤ ɤɚɤ ɡɚɝɨɬɨɜɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ, 
ɫɥɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɠɢɦ ɩɪɢ ɩɨɦɨɳɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. ɉɨɷɬɨɦɭ 
ɢɫɩɨɥɶɡɭɟɦ ɩɧɟɜɦɨɩɪɢɜɨɞɵ, ɱɬɨ ɜ ɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɩɭɫɬɢɦɨ. 

Ɂɚɠɢɦɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɨɥɠɧɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɜɨɪɨɬ ɡɚɝɨɬɨɜɤɢ 
ɜɨɤɪɭɝ ɨɫɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɪɟɡɚɧɢɹ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɚɦɵɣ ɧɟ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɦɨɦɟɧɬ – ɱɟɪɧɨɜɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ 
ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ.  ɇɚɥɢɱɢɟɦ ɩɚɥɶɰɟɜ ɩɪɟɧɟɛɪɟɠɟɦ. 

 

 



Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɫɢɥɭ ɡɚɠɢɦɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɩɨɜɨɪɨɬ 
ɡɚɝɨɬɨɜɤɢ. 

 

 
 

 

Ɋɢɫɭɧɨɤ 2.1 –  ɋɯɟɦɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

 

ɉɨ ɫɯɟɦɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ (ɪɢɫɭɧɨɤ 2.1), ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɟ 
ɪɚɜɧɨɜɟɫɢɹ ɦɨɦɟɧɬɨɜ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɡɚɝɨɬɨɜɤɢ Ɉ.  

 

  02 . LFRPɆ ɩɬɪɨɛɪZɈ                                                           (2.1) 

 

ɝɞɟ ɊZ  – ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɪɟɡɚɧɢɹ, ɇ. 
ɩɨ ɬɚɛɥɢɰɟ 1.6  PZ = 1129 ɇ – ɩɪɢ ɱɟɪɧɨɜɨɦ ɪɚɫɬɚɱɢɜɚɧɢɢ. 
Rɨɛɪ – ɪɚɞɢɭɫ ɨɛɪɚɛɨɬɤɢ – 60 ɦɦ. 
Fɬɪ – ɫɢɥɚ ɬɪɟɧɢɹ ɩɪɢɯɜɚɬɚ ɨ ɡɚɝɨɬɨɜɤɭ 

 

Fɬɪ  = Q·kɬɪ                                                                                                                 

(2.2) 

 

kɬɪ = 0,16 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɬɚɥɶ ɩɨ ɫɬɚɥɢ; 

Q – ɫɢɥɚ ɡɚɤɪɟɩɥɟɧɢɹ; 

L – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɡɚɝɨɬɨɜɤɢ ɞɨ ɩɪɢɯɜɚɬɨɜ – 180 ɦɦ. 
ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɩɨɥɭɱɢɦ         
1129·60 = 2Q·0,16·180,  

Q = 1176 ɇ. 

 

 

 

PZ 

Fɬɪ 

Fɬɪ 



 

2.1.3  Ɋɚɫɱɟɬ ɫɢɥɵ ɩɪɢɜɨɞɚ 

  

 ɋɢɥɨɜɨɣ ɪɚɫɱɟɬ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɢɥɵ ɩɪɢɜɨɞɚ, ɤɚɤ ɮɭɧɤɰɢɢ 
ɨɬ ɫɢɥɵ ɡɚɤɪɟɩɥɟɧɢɹ Ɋɩɪ = f(Q). 

ɉɪɢɯɜɚɬ (ɪɢɫɭɧɨɤ 2.2) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɵɱɚɝ ɫ ɨɫɶɸ ɜɪɚɳɟɧɢɹ, ɜ 
ɨɞɧɨɣ ɬɨɱɤɟ ɤɨɬɨɪɨɝɨ ɩɪɢɥɨɠɟɧɚ ɫɢɥɚ ɩɪɢɜɨɞɚ, ɚ ɜ ɞɪɭɝɨɣ – ɪɚɡɜɢɜɚɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɡɚɤɪɟɩɥɟɧɢɹ. 
 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 –  ɋɯɟɦɚ ɩɪɢɯɜɚɬɚ 

 

 

 

ɋɢɥɭ ɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ ɷɬɨɝɨ ɪɵɱɚɝɚ, ɬɨ ɟɫɬɶ 
ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɵɱɚɝɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ 
ɧɭɥɸ.   
 

Q` ·δ1 -Ɋɩɪ · δ2 = 0                                                                                   

(2.3) 
 

ɝɞɟ Q` - ɫɢɥɚ ɞɟɣɫɬɜɢɹ ɡɚɝɨɬɨɜɤɢ ɧɚ ɩɪɢɯɜɚɬ, ɪɚɜɧɚ ɩɨ ɦɨɞɭɥɸ ɫɢɥɟ 
ɞɟɣɫɬɜɢɹ ɩɪɢɯɜɚɬɚ, 1176 ɇ. 

L1, L2 - ɩɥɟɱɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɢɥ; 
Ɉɬɫɸɞɚ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɢ ɨɩɪɟɞɟɥɢɬɶ ɫɢɥɭ ɩɪɢɜɨɞɚ 

 

ɇ
L

L
QPɩɪ 1176

2

1·                                                                          (2.4) 

 

ɬɚɤ ɤɚɤ ɜ ɧɚɲɟɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɩɥɟɱɢ ɪɵɱɚɝɚ ɪɚɜɧɵ. 
 

 

Q’ 
Ɋɩɪ 



2.1.4  Ɋɚɫɱɟɬ ɫɢɥɨɜɨɝɨ ɩɪɢɜɨɞɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɨɝɨ ɩɪɢɜɨɞɚ ɜ ɞɚɧɧɨɦ ɡɚɠɢɦɧɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ 
ɢɫɩɨɥɶɡɭɟɦ ɩɧɟɜɦɨɩɪɢɜɨɞ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɩɪɢɯɜɚɬɨɦ ɜɢɥɤɨɣ, ɤɨɬɨɪɵɣ 
ɞɨɥɠɟɧ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɩɪɢɯɜɚɬ ɫ ɫɢɥɨɣ Ɋɩɪ ɧɟ ɦɟɧɟɟ 1176 ɇ.  

ɋɢɥɚ ɞɟɣɫɬɜɢɹ ɲɬɨɤɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɢɡ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ 

 


·

2

·

4

·DɊɊ ɫɠшɬ 
                                                                            (2.5) 

 

ɝɞɟ Ɋɫɠ = 4 ɚɬɦ - ɞɚɜɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɲɬɨɤɨɜɭɸ 
ɤɚɦɟɪɭ; 

D - ɞɢɚɦɟɬɪ ɲɬɨɤɚ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ; 
 = 0,95 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɧɟɜɦɨɩɪɢɜɨɞɚ. 
 ȼɵɪɚɡɢɦ ɞɢɚɦɟɬɪ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 

 

ɦɦ
P

P
D

ɫɠ

шɬ 35
95,0414,3

11764

··

·4








                                     (2.6) 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɨɥɶɲɟɣ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɩɪɢɦɟɦ 
ɰɢɥɢɧɞɪ ɫ ɞɢɚɦɟɬɪɨɦ ɩɨɪɲɧɹ D = 50 ɦɦ. 

 
2.1.5  Ɋɚɫɱɟɬ ɡɚɠɢɦɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ  ɧɚ ɬɨɱɧɨɫɬɶ 

 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɡɚɠɢɦɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɬɨɱɧɨɫɬɶ. ɑɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɜɵɞɟɪɠɢɜɚɟɦɨɝɨ ɧɚ ɨɩɟɪɚɰɢɢ 
ɩɚɪɚɦɟɬɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɭɦɦɢɪɨɜɚɬɶ ɜɫɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɬɨɱɧɨɫɬɶ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɝɪɟɲɧɨɫɬɟɣ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɭɦɦɚɪɧɭɸ, ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɢ ɩɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱɟɬɚɯ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɪɚɜɧɟɧɢɟɦ [7] 

 

ȿɩɪ=  Ɍ-Ʉɬ· Д(Ʉɬ1·ɛ)
 2
+ɡ

2
+ɭ

2
+ɢ

2
+ɩ

2
+ Д(Ʉɬ2 ·А) 2] 0,5

                          (2.7) 

 

ɝɞɟ Ɍ = 50 ɦɤɦ - ɞɨɩɭɫɤ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɫɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɨɬɜɟɪɫɬɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

Ʉɬ = 1,2 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɫɟɹɧɢɹ ɡɧɚɱɟɧɢɣ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɜɟɥɢɱɢɧ ɨɬ ɡɚɤɨɧɚ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 

Ʉɬ1 = 0,6 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɛɚɡɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɧɚɫɬɪɨɟɧɧɵɯ ɫɬɚɧɤɚɯ; 

Ʉɬ2 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɝɪɟɲɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɜ ɫɭɦɦɚɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɜɵɡɵɜɚɟɦɨɣ ɮɚɤɬɨɪɚɦɢ, ɧɟɡɚɜɢɫɹɳɢɦɢ ɨɬ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 



W - ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ;  
ɛ - ɩɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ ɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ; 
ɡ - ɩɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɞɟɣɫɬɜɢɹ ɫɢɥ ɡɚɠɢɦɚ; 
ɭ - ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɫɬɚɧɤɟ; 
ɢ - ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɡɚɝɨɬɨɜɤɢ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɢɡɧɚɲɢɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 
ɩ - ɩɨɝɪɟɲɧɨɫɬɶ ɨɬ ɩɟɪɟɤɨɫɚ ɢɧɫɬɪɭɦɟɧɬɚ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɧɚ ɩɚɥɶɰɵ ɩɨ ɩɭɧɤɬɭ 1.7 ɛ = 26 ɦɤɦ. 
 Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɥɭɱɚɹ İɡ = 0, ɬɚɤ ɤɚɤ ɡɚɠɢɦ ɩɪɨɢɫɯɨɞɢɬ ɜɞɨɥɶ 

ɨɫɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ ɧɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɜɥɢɹɧɢɹ ɧɟ 
ɨɤɚɡɵɜɚɟɬ.  

ȼ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɞɟɠɧɵɣ ɤɨɧɬɚɤɬ ɭɫɬɚɧɨɜɨɱɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫ ɩɥɨɫɤɨɫɬɶɸ ɫɬɨɥɚ ɫɬɚɧɤɚ, ɩɨɷɬɨɦɭ ɭ = 0. 

 

ɢ = ȼ2·N                                                                                                  (2.8) 

 

ɝɞɟ ȼ2 = 0,002 - ɩɨɫɬɨɹɧɧɚɹ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɜɢɞɚ ɭɫɬɚɧɨɜɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɥɨɜɢɣ ɤɨɧɬɚɤɬɚ – ɭɫɬɚɧɨɜɨɱɧɵɟ ɩɥɚɫɬɢɧɵ; 

N - ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɚɤɬɨɜ ɡɚɝɨɬɨɜɤɢ ɫ ɨɩɨɪɨɣ ɜ ɝɨɞ. Ɍɚɤ ɤɚɤ ɤɚɠɞɚɹ 
ɞɟɬɚɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɞɚɧɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɨɞɢɧ ɪɚɡ ɤɨɥɢɱɟɫɬɜɨ 
ɤɨɧɬɚɤɬɨɜ ɪɚɜɧɨ 120 ɪɚɡ.  ɢ = 0,002·120 = 0,24 ɦɤɦ. 

 ȼ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɩ = 0. 

 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɬɨɱɧɨɫɬɶ ɩɨ 7 ɤɜɚɥɢɬɟɬɭ А = 50 ɦɤɦ. 
 ȿɩɪ  = 50-1,2· Д(0,6·26)

2
+0,24

2+(0,7·50)2
]

0,5 
= 50-46 = 4 ɦɤɦ. 

Ɍɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɜɵɞɟɪɠɢɜɚɟɬɫɹ. 

 

2.2  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ  ɩɪɢɫɩɨɫɨɛɥɟɧɢя 

 

Ʉɨɧɬɪɨɥɶ ɬɨɱɧɨɫɬɢ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɪɢɬɟɥɶɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ – ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɢ 
ɲɬɚɧɝɟɧɪɟɣɫɦɚɫɨɦ ȽɈɋɌ 166-90. Ʉɨɧɬɪɨɥɶ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

ɩɪɨɢɡɜɨɞɹɬ ɧɭɬɪɨɦɟɪɨɦ ȽɈɋɌ 868-82. 

Ʉɨɧɬɪɨɥɶ ɨɬɜɟɪɫɬɢɣ ɩɪɨɢɡɜɨɞɹɬ ɞɜɭɦɹ ɤɨɥɢɛɪ-ɩɪɨɛɤɚɦɢ – ɩɪɨɯɨɞɧɨɣ 
ɢ ɧɟɩɪɨɯɨɞɧɨɣ. Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɫ 
ɩɨɦɨɳɶɸ ɨɛɪɚɡɰɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ȽɈɋɌ 7398-95 ɩɭɬɟɦ ɢɯ ɫɪɚɜɧɟɧɢɹ.  

 Ⱦɨɩɭɫɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɬɪɨɥɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɢɤɚɬɨɪɧɵɯ ɝɨɥɨɜɨɤ. 

 



2.2.1 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɤɨɪɩɭɫɚ ɦɭɮɬɵ ɤɭɥɚɱɤɨɜɨɣ, ɭɫɬɚɧɨɜɥɟɧ ɞɨɩɭɫɤ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɫɟɣ 
ɩɨɫɚɞɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ 120 ɤ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɭɟɦ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɷɬɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɱɟɬ ɧɚ 
ɬɨɱɧɨɫɬɶ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 

 

2.2.2 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ  
ɞɥɹ ɤɨɧɬɪɨɥɹ  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ 

 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɫɶ ɨɬɜɟɪɫɬɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɦɚɬɟɪɢɚɥɢɡɨɜɚɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɞɟɬɚɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɨ ɩɨɫɚɞɨɱɧɨɦɭ 
ɨɬɜɟɪɫɬɢɸ ɨɩɪɚɜɤɭ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 5. Ɉɩɪɚɜɤɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɬɨɪɟɰ ɬɪɟɦɹ 
ɭɩɨɪɚɦɢ 2. Ʉɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɢɦ ɢɧɞɢɤɚɬɨɪɧɨɣ ɝɨɥɨɜɤɨɣ ɱɚɫɨɜɨɝɨ ɬɢɩɚ 7, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɨɩɪɚɜɤɟ 5 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɟ ɧɚɤɨɧɟɱɧɢɤ 
ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ.  

 

 
 

Ɋɢɫɭɧɨɤ 2.3 –  ɋɯɟɦɚ ɤɨɧɬɪɨɥɶɧɨɝɨ  
         ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

ɉɨɤɚɡɚɧɢɹ ɫɧɢɦɚɸɬɫɹ ɩɪɢ ɜɪɚɳɟɧɢɢ ɨɩɪɚɜɤɢ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɢ 
ɩɟɪɟɦɟɳɟɧɢɢ ɧɨɠɤɢ ɢɧɞɢɤɚɬɨɪɚ ɩɨ ɩɥɨɫɤɨɫɬɢ.  



Ⱦɥɹ ɬɨɱɧɨɝɨ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɨɩɪɚɜɤɢ ɜ ɤɨɪɩɭɫɟ, ɧɚ ɧɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɞɜɚ ɪɹɞɚ ɡɚɜɚɥɶɰɨɜɚɧɧɵɯ ɩɨɞɩɪɭɠɢɧɟɧɧɵɯ ɲɚɪɢɤɨɜ 3. Ɍɨɱɧɨɫɬɶ ɫɨɜɩɚɞɟɧɢɹ 
ɨɫɟɣ ɨɩɪɚɜɤɢ ɢ ɜɫɬɚɜɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɚɞɤɨɣ ɫ ɧɟɛɨɥɶɲɢɦ ɡɚɡɨɪɨɦ, 
ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɬɨɱɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɭɫɬɚɧɨɜɤɢ ɢ ɜɪɚɳɟɧɢɹ ɨɩɪɚɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɪɭɱɤɚ 1. 

 

2.2.3  Ɋɚɫɱɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɬɨɱɧɨɫɬɶ 

 

ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ – ɷɬɨ ɨɬɤɥɨɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬ 
ɟɝɨ ɢɫɬɢɧɧɨɣ ɜɟɥɢɱɢɧɵ. 

 ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɞɟɬɚɥɢ, 
ɞɨɩɭɫɤɚɸɬ ɜ ɩɪɟɞɟɥɚɯ 8-30% ɞɨɩɭɫɤɚ ɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɨɬɤɥɨɧɟɧɢɟ. 

Ⱦɨɩɭɫɤ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 50 ɦɤɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 15 ɦɤɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ  ɢɡɦɟɪɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ  ɮɨɪɦɭɥɟ Д7] 

 
2

..

2222

ɢɭɢɧɞɬɢɡɧɭɫɬɢɡɦ                                                    (2.12) 

 

ɝɞɟ  ∆ɭɫɬ
   – ɩɨɝɪɟɲɧɨɫɬɶ  ɭɫɬɚɧɨɜɤɢ  ɞɟɬɚɥɢ ɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, 

ɡɚɜɢɫɢɬ ɨɬ ɬɨɱɧɨɫɬɢ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ∆ɭɫɬ = 0, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 
ɩɨɞɩɪɭɠɢɧɟɧɧɵɟ ɲɚɪɢɤɢ;  

 ∆ɢɡɧ  – ɩɨɝɪɟɲɧɨɫɬɶ,  ɫɜɹɡɚɧɧɚɹ  ɫ  ɢɡɧɨɫɨɦ  ɷɥɟɦɟɧɬɨɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ  (0,001ɦɦ); 

 ∆ɬ  – ɩɨɝɪɟɲɧɨɫɬɶ,  ɫɜɹɡɚɧɧɚɹ  ɫ  ɤɨɥɟɛɚɧɢɹɦɢ  ɬɟɦɩɟɪɚɬɭɪɵ  
(0,002ɦɦ); 

 ∆ɢɧɞ – ɩɨɝɪɟɲɧɨɫɬɶ  ɢɧɞɢɤɚɬɨɪɚ  (0,005 ɦɦ); 
∆ɭ.ɢ. – ɩɨɝɪɟɲɧɨɫɬɶ  ɭɫɬɚɧɨɜɤɢ ɢɧɞɢɤɚɬɨɪɚ, ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɩɟɪɟɤɨɫɚ 

ɫɚɦɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɧɚ ɨɩɪɚɜɤɟ.  
ɉɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢɧɞɢɤɚɬɨɪɚ ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɞɨɛɧɵɯ 

ɬɪɟɭɝɨɥɶɧɢɤɨɜ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɩɪɚɜɤɢ ɪɚɜɟɧ ɭɝɥɭ ɧɚɤɥɨɧɚ ɢɧɞɢɤɚɬɨɪɚ 

 

6085

ɭɫɬS 
                                                                                          (2.13) 

 

ɝɞɟ S – ɡɚɡɨɪ ɦɟɠɞɭ ɨɩɪɚɜɤɨɣ ɢ ɨɬɜɟɪɫɬɢɟɦ, 0,05 ɦɦ; 
100 – ɞɥɢɧɚ ɤɨɧɬɚɤɬɚ ɤɨɪɩɭɫɚ ɢ ɨɩɪɚɜɤɢ;  
15 – ɜɵɥɟɬ ɩɥɚɧɤɢ ɢɧɞɢɤɚɬɨɪɚ. 

ɦɦɭɫɬ 008,0
100

1505,0



  

ɦкɦɦкɦɢɡɦ 1511011,0005,0002,0001,0008,0 2222  . 

Ɋɚɫɱɟɬɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɦ ɡɚɩɚɫɨɦ 
ɩɨ ɬɨɱɧɨɫɬɢ.  



 

3  ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ 

3.1 Вɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ ɧɚɦɢ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɞɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɚ. ȼ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɟ ɩɪɨɢɡɜɨɞɢɦ ɨɛɪɚɛɨɬɤɭ ɞɟɬɚɥɢ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ (ɬɚɛɥɢɰɚ 3.1). 

 

Ɍɚɛɥɢɰɚ 3.1 – ɉɟɪɟɱɟɧɶ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɍɢɩ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-

ɜɨ 

Ɇɨɳ-

ɧɨɫɬɶ, 
ɤȼɬ 

ȿɞɢɧɢɰɵ 
ɪɟɦɨɧɬɧɨɣ 
ɫɥɨɠɧɨɫɬɢ 

Rɦ 

Ɂɚɧɢɦɚ-

ɟɦɚɹ 
ɩɥɨɳɚɞɶ, 

ɦ2
 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ 
ɨɛɨɪ, ɪɭɛ 

ɋɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-

ɮɪɟɡɟɪɧɵɣ 6Ɋ83 

1 11 23 2,6ɯ2,3 1237000 1237000 

Ɋɚɞɢɚɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ 2Ɇ55 

1 5,5 26  2,7ɯ1,2 971000 971000 

Ɋɚɞɢɚɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ Ƚɋ545 

1 3 26  1,8ɯ1,2 852000 852000 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-

ɪɚɫɬɨɱɧɨɣ 2Ɇ615 

1 4,5 21 4,4ɯ2,6 1354000 1354000 

ɂɬɨɝɨ 4 24 96 57  4414000 

 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 
ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɧɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɳɟɧɧɨɟ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ (ɬɚɛɥɢɰɚ 3.2). 

  

Ɍɚɛɥɢɰɚ 3.2 – ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɑɉɍ  

 

Ɍɢɩ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-

ɜɨ 

Ɇɨɳ-

ɧɨɫɬɶ, 
ɤȼɬ 

ȿɞɢɧɢɰɵ 
ɪɟɦɨɧɬɧɨɣ 
ɫɥɨɠɧɨɫɬɢ 

Rɦ 

Ɂɚɧɢɦɚ-

ɟɦɚɹ 
ɩɥɨɳɚɞɶ, 

ɦ2
 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ 
ɨɛɨɪ, ɪɭɛ 

ɋɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ 

Ɍɨɤɚɪɧɵɣ 
ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ 

ɰɟɧɬɪ ɫ ɑɉɍ 
HYPERTURN 65 

Powermill 

1 29 38 5,3ɯ3,5 2634000 2634000 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɮɪɟɡɟɪɧɵɣ 

ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ 
ɰɟɧɬɪ ɫ ɑɉɍ DMTG 

MDH50 

1 18,5 42 4,9ɯ3,2 2782000 2782000 

ɂɬɨɝɨ 2 47,5 80 86  5416000 

 



3.2  Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɧɢɦɚɟɦɨɣ ɩɥɨɳɚɞɢ 

 

ɉɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɭɸ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

S = f  kf                                                                                                    (3.1)             

 

ɝɞɟ П –  ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɬɚɧɤɨɜ ɜ ɩɥɚɧɟ; 

kf = 2,5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɨɜ, ɩɪɨɟɡɞɨɜ, ɦɟɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɡɚɝɨɬɨɜɨɤ ɢ ɬ.ɞ. 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ ɧɚɦ ɩɨɬɪɟɛɭɟɬɫɹ 4 ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɫɬɚɧɤɚ ɫ 
ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 23,82 ɦ2

.  

Sɭɧ = 23,822,5 = 57 ɦ2 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɬɪɟɛɭɟɬɫɹ 2 ɫɬɚɧɤɚ.  

Sɑɉɍ = 34,232,5 = 86 ɦ2 

 

3.3 Ɉɪɝɚɧɢɡɚɰɢя ɬɪɚɧɫɩɨɪɬɧɨɣ  ɫɢɫɬɟɦɵ 

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɫɱɟɬ ɝɪɭɡɨɨɛɨɪɨɬɚ, ɝɪɭɡɨɩɨɬɨɤɨɜ ɢ ɜɵɛɨɪ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ ɧɟ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɭɱɚɫɬɤɚ ɢ, 

ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɞɟɦ ɬɨɥɶɤɨ ɜɵɛɨɪ ɦɟɠɨɩɟɪɚɰɢɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɞɨɫɬɚɜɤɟ ɡɚɝɨɬɨɜɨɤ ɧɚ ɭɱɚɫɬɨɤ ɢ ɨɬɩɪɚɜɤɢ ɫ ɧɟɝɨ. 

Ⱦɟɬɚɥɢ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɧɚ ɭɱɚɫɬɤɟ, ɨɬɧɨɫɢɬɫɹ ɤ ɫɪɟɞɧɢɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɬɜɟɪɞɵɦ ɞɟɬɚɥɹɦ. Ⱦɥɹ ɬɚɤɢɯ ɞɟɬɚɥɟɣ ɜ ɤɚɱɟɫɬɜɟ 
ɦɟɠɨɩɟɪɚɰɢɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɪɨɥɶɝɚɧɝɢ. Ɉɧɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɫɬɚɧɤɚɦɢ ɢ ɩɪɨɫɬɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ɂɚɝɨɬɨɜɤɢ ɧɚ ɪɨɥɶɝɚɧɝ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɧɨɜ-ɭɤɨɫɢɧ – 

ɩɨɜɨɪɨɬɧɵɣ ɤɪɚɧ ɜ ɜɢɞɟ ɩɪɨɫɬɨɣ ɫɬɪɟɥɵ ɫ ɷɥɟɤɬɪɨɬɟɥɶɮɟɪɨɦ. ȼɵɥɟɬ ɫɬɪɟɥɵ 

ɦɨɠɟɬ ɛɵɬɶ ɞɨ 5 ɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɞɨ 500 ɤɝ. Ɉɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɤɨɥɨ 
ɫɬɚɧɤɚ.  

ɉɟɪɟɦɟɳɟɧɢɟɦ ɡɚɝɨɬɨɜɨɤ ɨɬ ɫɬɚɧɤɚ ɤ ɫɬɚɧɤɭ ɛɭɞɭɬ ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɢ 
ɪɚɛɨɱɢɟ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɫɬɪɭɤɬɭɪɚ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɫɬɚɧɨɱɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɩɨɷɬɨɦɭ ɧɚ ɭɱɚɫɬɤɟ 
ɛɭɞɟɬ ɜɫɟɝɨ ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɧɚ-ɭɤɨɫɢɧɵ ɩɟɪɟɧɟɫɟɬ ɡɚɝɨɬɨɜɤɭ 
ɨɬ ɫɬɚɧɤɚ ɤ ɫɬɚɧɤɭ. 

Ⱦɥɹ ɞɨɫɬɚɜɤɢ ɡɚɝɨɬɨɜɨɤ ɢɡ ɡɚɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɰɟɯɚ, ɞɥɹ ɢɯ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɚ ɬɟɪɦɨɨɛɪɚɛɨɬɤɭ ɢ ɧɚ ɫɤɥɚɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɧɨɦɧɵɣ 
ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬ - ɷɥɟɤɬɪɨɤɚɪɵ. Ɉɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɦɭ 
ɬɪɚɧɫɩɨɪɬɭ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɩɢɬɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ. 



3.4 Ɉɪɝɚɧɢɡɚɰɢя ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥя 

 

 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢɡɞɟɥɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ 
ɢɡɞɟɥɢɣ ɦɟɯɚɧɨɫɛɨɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

 Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɩɪɢ ɤɨɧɬɪɨɥɟ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɧɚ ɩɪɢɟɦɤɭ ɞɟɬɚɥɟɣ. ɉɪɚɜɢɥɶɧɨɫɬɶ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɟɣ 
ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɩɪɨɜɟɪɹɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɤɚɥɢɛɪɚɦɢ, ɩɪɨɛɤɚɦɢ, ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 
Ʉɨɧɬɪɨɥɶɧɵɟ ɩɭɧɤɬɵ ɜ ɥɸɛɨɦ ɰɟɯɟ ɪɚɡɦɟɳɚɸɬ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɩɨ ɯɨɞɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɉɛɪɚɛɚɬɵɜɚɸɳɢɟ ɰɟɧɬɪɵ ɫ ɑɉɍ ɨɫɧɚɳɟɧɵ ɭɧɢɤɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɩɚɤɟɬ, 
ɢɫɩɨɥɶɡɭɸɳɢɣ ɦɚɤɪɨɤɨɦɚɧɞɵ ɢ ɩɪɨɝɪɚɦɦɧɵɣ ɪɟɞɚɤɬɨɪ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ 
ɚɤɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɞɟɬɚɥɢ, ɩɪɨɜɨɞɹɳɢɣ ɢɡɦɟɪɟɧɢɹ ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɟɪɜɨɣ ɞɟɬɚɥɢ ɩɚɪɬɢɢ, ɩɪɢɦɟɧɹɸɳɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 
ɤɨɦɩɟɧɫɚɰɢɸ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɪɨɜɟɪɹɸɳɢɣ ɢɡɧɨɫ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɟɝɨ ɩɨɥɨɦɤɭ. ɗɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɧɚɞɟɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

 

3.5 Ɉɪɝɚɧɢɡɚɰɢя ɫɢɫɬɟɦɵ ɢɧɫɬɪɭɦɟɧɬɨɨɛɟɫɩɟɱɟɧɢя 

 

 ɋɢɫɬɟɦɚ ɢɧɫɬɪɭɦɟɧɬɨɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɜɫɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɜɨɞɚ ɡɚɪɚɧɟɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ 
ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ. 

ɂɫɩɨɥɶɡɭɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨɬɪɟɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɜ ɢɧɫɬɪɭɦɟɧɬɟ ɢ ɫɨɫɬɚɜɥɹɸɬ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ-ɡɚɹɜɤɭ 
ɧɚ ɜɫɟ ɩɨɬɪɟɛɧɵɟ ɜɢɞɵ ɢɧɫɬɪɭɦɟɧɬɚ. Ƚɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɜɚɪɬɚɥɚɦ, ɚ ɡɚɬɟɦ, ɜ ɩɪɨɰɟɫɫɟ ɬɟɤɭɳɟɣ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɸɬɫɹ ɡɚɹɜɤɢ ɧɚ 
ɢɧɫɬɪɭɦɟɧɬ ɟɠɟɦɟɫɹɱɧɨ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɰɟɯɭ ɜɵɞɚɟɬɫɹ 
ɥɢɦɢɬɧɚɹ ɤɚɪɬɚ ɢɥɢ ɥɢɦɢɬɧɚɹ ɤɧɢɠɤɚ, ɜ ɤɨɬɨɪɨɣ ɡɚɩɢɫɚɧɵ ɧɚɢɦɟɧɨɜɚɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ 
ɫɤɥɚɞɚ ɡɚɜɨɞɚ. ɂɧɫɬɪɭɦɟɧɬ ɜɵɞɚɟɬɫɹ ɜɨ ɜɪɟɦɟɧɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ. 

 

3.6 Ɉɪɝɚɧɢɡɚɰɢя ɫɢɫɬɟɦɵ  ɪɟɦɨɧɬɧɨɝɨ  ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢя 

 

 ɋɢɫɬɟɦɚ ɪɟɦɨɧɬɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ 
ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɞɚɥɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɫɬɪɭɠɤɢ, ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ 



ɨɯɥɚɠɞɚɸɳɢɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɢ ɫɨɡɞɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ ɢ ɱɢɫɬɨɬɵ ɜɨɡɞɭɯɚ ɜ ɰɟɯɟ. 

 Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɜ ɫɨɫɬɚɜɟ ɰɟɯɚ ɫɨɡɞɚɸɬ ɪɟɦɨɧɬɧɭɸ ɛɚɡɭ, ɨɬɞɟɥɟɧɢɟ ɩɨ 
ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ, ɩɨɞɫɢɫɬɟɦɵ ɭɞɚɥɟɧɢɹ 
ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɫɬɪɭɠɤɢ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɨɯɥɚɠɞɚɸɳɢɯ ɠɢɞɤɨɫɬɟɣ, 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɞɪ. 

ɋɢɫɬɟɦɨɣ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɉɉɊ) ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɫɨɞɟɪɠɚɧɢɸ ɢ ɨɛɴɟɦɭ ɜɢɞɵ 
ɪɚɛɨɬ.  

ɋɬɪɭɤɬɭɪɚ ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ ɢɦɟɟɬ ɜɢɞ [5] 

 

Ʉ–Ɉ–Ɉ–Ɍ–Ɉ–Ɉ–Ɍ–Ɉ–Ɉ–Ɍ– Ɉ–Ɉ–Ɍ–Ɉ–Ɉ–Ɍ–Ɉ–Ɉ–Ʉ 

 

ɝɞɟ Ʉ - ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ; Ɍ - ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; Ɉ - ɨɫɦɨɬɪ. 
ɋɢɫɬɟɦɚ ɪɟɦɨɧɬɨɜ ɧɚɡɵɜɚɟɬɫɹ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ, ɩɨɬɨɦɭ 

ɱɬɨ ɜɫɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɟɦɨɧɬ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɩɥɚɧɨɜɨɦ ɩɨɪɹɞɤɟ, ɩɨɷɬɨɦɭ ɜɧɟɩɥɚɧɨɜɵɣ (ɚɜɚɪɢɣɧɵɣ) ɪɟɦɨɧɬ ɩɪɢ ɯɨɪɨɲɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɉɉɊ ɧɟ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɟɫɬɨ. 

 

3.7 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɟɬɚɥɢ 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɞɟɬɚɥɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥ ɢ 
ɩɨɫɥɟɞɭɸɳɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ. Ɋɚɧɟɟ ɧɚɦɢ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ 
ɫɬɨɢɦɨɫɬɶ ɡɚɝɨɬɨɜɤɢ. Ⱦɥɹ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɧɚ 
ɧɟɢɡɦɟɧɧɚ – 2253,32 ɪɭɛ. 

ɉɨɞ  ɫɬɨɢɦɨɫɬɶɸ  ɦɟɯɚɧɢɱɟɫɤɨɣ  ɨɛɪɚɛɨɬɤɢ  ɩɨɧɢɦɚɸɬ  ɡɚɬɪɚɬɵ  ɩɨ  
ɨɩɟɪɚɰɢɹɦ,  ɤɨɬɨɪɵɟ  ɧɟɨɛɯɨɞɢɦɨ  ɜɵɩɨɥɧɹɬɶ  ɩɪɢ  ɬɨɦ  ɢɥɢ  ɢɧɨɦ  ɜɚɪɢɚɧɬɟ  
ɨɛɪɚɛɨɬɤɢ  ɞɨ  ɩɨɥɭɱɟɧɢɹ  ɧɟɨɛɯɨɞɢɦɨɝɨ  ɪɚɡɦɟɪɚ. 

ɋɬɨɢɦɨɫɬɶ  ɦɟɯɚɧɢɱɟɫɤɨɣ  ɨɛɪɚɛɨɬɤɢ ɩɨ  ɜɫɟɦ  ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ  
ɨɩɟɪɚɰɢɹɦ  ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ  ɮɨɪɦɭɥɟ Д8]  

 

 di

ɨɛɪɨɛɪ ɋɋ                                                                                    (3.2) 

 

ɝɞɟ  i – ɩɨɪɹɞɤɨɜɵɣ  ɧɨɦɟɪ  ɨɩɟɪɚɰɢɢ; 
            m – ɱɢɫɥɨ  ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ  ɨɩɟɪɚɰɢɣ; 
            Cɨɛɪ

di
 –  ɫɬɨɢɦɨɫɬɶ  ɦɟɯɚɧɢɱɟɫɤɨɣ  ɨɛɪɚɛɨɬɤɢ  ɞɟɬɚɥɢ  ɩɪɢ  d-ɨɦ  

ɜɚɪɢɚɧɬɟ ɨɛɪɚɛɨɬɤɢ  ɧɚ  i-ɨɣ  ɨɩɟɪɚɰɢɢ,  ɪɭɛ./ɟɞ. 
ɬɨɢɦɨɫɬɶ  ɦɟɯɚɧɢɱɟɫɤɨɣ  ɨɛɪɚɛɨɬɤɢ  ɞɟɬɚɥɢ  ɩɪɢ  d-ɨɦ  ɜɚɪɢɚɧɬɟ   

ɨɛɪɚɛɨɬɤɢ  ɧɚ  i-ɨɣ  ɨɩɟɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, 
ɚɦɨɪɬɢɡɚɰɢɸ ɈɉɎ, ɡɚɬɪɚɬ ɧɚ ɫɢɥɨɜɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɪɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.   

 



Ɂɚɪɚɛɨɬɧɚɹ  ɩɥɚɬɚ  ɨɫɧɨɜɧɵɯ  ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ  ɪɚɛɨɱɢɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ  ɮɨɪɦɭɥɟ 

 

Ɂ = ɋri· kɪ· kɫ· kɩɪ· kɩ· kɞ· kɫɨɰ·Ɍɲɬ
di

                                                             

(3.3) 

 

ɝɞɟ  ɋri
 –  ɱɚɫɨɜɚɹ  ɬɚɪɢɮɧɚɹ  ɫɬɚɜɤɚ  ɩɟɪɜɨɝɨ  ɪɚɡɪɹɞɚ, 52,2 ɪɭɛ./ɱ;  

          kɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɹɞɚ, 
kɫ, kɩɪ, kɩ, kɞ, kɫɨɰ  –  ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɭɱɢɬɵɜɚɸɳɢɟ  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  
ɪɚɣɨɧɧɭɸ  ɢ  ɫɟɜɟɪɧɭɸ  ɧɚɞɛɚɜɤɭ  ɤ  ɡɚɪɚɛɨɬɧɨɣ  ɩɥɚɬɟ (1,3),  
ɩɪɢɪɚɛɨɬɨɤ ɪɚɛɨɱɟɝɨ (1), ɞɨɩɥɚɬɭ ɩɨ ɩɪɟɦɢɚɥɶɧɨɣ ɫɢɫɬɟɦɟ (1,4), 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ (1,095), ɨɬɱɢɫɥɟɧɢɹ  ɧɚ ɫɨɰɢɚɥɶɧɵɟ  
ɧɭɠɞɵ (1,3);  
Ɍɲɤ

di
 – ɲɬɭɱɧɨɟ  ɜɪɟɦɹ  ɧɚ  ɨɩɟɪɚɰɢɢ, ɱ/ɟɞ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɞɢɧ ɪɚɛɨɱɢɣ 
ɨɛɫɥɭɠɢɜɚɟɬ ɨɞɢɧ ɫɬɚɧɨɤ, ɬɨ ɟɫɬɶ ɜ ɫɦɟɧɟ 5 ɪɚɛɨɱɢɯ ɬɪɟɬɶɟɝɨ ɪɚɡɪɹɞɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɹɞɚ 1,21.  

Ɉɛɳɟɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 46,72 ɦɢɧ 
ɢɥɢ 0,7787 ɱ; ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ – 33,02 ɦɢɧ ɢɥɢ 0,5503 ɱ.  

Ɂɭɧ = 52,2·1,21·1,3·1·1,4·1,095·1,3·0,7787 = 127,43  ɪɭɛ/ɞɟɬ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɩɪɢɦɟɧɹɟɬɫɹ ɦɧɨɝɨɫɬɚɧɨɱɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɛɨɱɢɣ ɬɪɟɬɶɟɝɨ ɪɚɡɪɹɞɚ. 

Ɉɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɜɟ ɞɟɬɚɥɢ, ɩɨɷɬɨɦɭ, ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ, 
ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɞɧɭ ɞɟɬɚɥɶ, ɛɭɞɟɬ 0,2752 ɱ. Ⱦɨɩɥɚɬɚ ɡɚ ɦɧɨɝɨɫɬɚɧɨɱɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 25%. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɡɚɪɩɥɚɬɭ 
ɧɚɥɚɞɱɢɤɚ, ɤɚɤ 15% ɨɬ ɡɚɪɩɥɚɬɵ ɫɬɚɧɨɱɧɢɤɚ. 

Ɂɑɉɍ = 52,2·1,211,25·1,3·1·1,4·1,095·1,3 ·0,27521,15 = 64,74  ɪɭɛ/ɞɟɬ 

 

Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ (ɬɚɛɥɢɰɵ 3.3, 3.4) – ɷɬɨ ɬɚ ɱɚɫɬɶ 
ɤɚɩɢɬɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɚɹ ɩɟɪɟɧɨɫɢɬ ɫɜɨɸ ɫɬɨɢɦɨɫɬɶ ɧɚ ɫɬɨɢɦɨɫɬɶ 
ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɜɢɞɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɡɚ ɧɟɫɤɨɥɶɤɨ 
ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɜ ɧɢɯ ɜɯɨɞɢɬ: ɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ; 
ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ; ɢɧɫɬɪɭɦɟɧɬ ɢ ɢɧɜɟɧɬɚɪɶ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ.  

ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 3 % ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɬɨɢɦɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 
1 % ɨɬ ɫɬɨɢɦɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  ɋɬɨɢɦɨɫɬɶ ɢɧɜɟɧɬɚɪɹ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 0,5 % ɨɬ ɫɭɦɦɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɞɚɧɢɹ [8].  



Ⱥɦɨɪɬɢɡɚɰɢɸ ɈɉɎ, ɩɪɢɯɨɞɹɳɭɸɫɹ ɧɚ ɨɞɧɭ ɞɟɬɚɥɶ, ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 

N

ɌАА Nɝ
ɞɟɬ

                                                                                       (3.4) 

 

ɌN – ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ ɞɟɬɚɥɟɣ (ɩɭɧɤɬ 1.10), ɝɨɞ,  
N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ, 120 ɲɬ.   
 

 

 Ɍɚɛɥɢɰɚ 3.3 – Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 
 

ɈɉɎ 

Ʉɨɥ-

ɜɨ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ 

ɈɉɎ, ɪɭɛ. 

ɋɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰɢɢ, 

% 

Ƚɨɞɨɜɵɟ 
ɚɦɨɪɬɢɡɚɰ 
ɨɬɱɢɫɥ,ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰ 
ɨɬɱɢɫɥ. ɧɚ 
ɞɟɬɚɥɶ,ɪɭɛ 

1 Ɂɞɚɧɢɟ 57ɦ2
 75000 4275000 3 128250 10,27 

2 Ɉɛɨɪɭɞɨɜɚɧɢɟ 4 ɲɬ  4414000 12 529680 42,42 

3 Ɍɪɚɧɫɩɨɪɬ   132420 8 10594 0,85 

4 ɂɧɫɬɪɭɦɟɧɬ   44140 15 6621 0,53 

5 ɂɧɜɟɧɬɚɪɶ   43445 15 6517 0,52 

ɂɌɈȽɈ   8909005  681662 54,59 

 

 Ɍɚɛɥɢɰɚ 3.4 – Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɬɚɧɤɨɜ ɫ ɑɉɍ  

 
 

ɈɉɎ 

Ʉɨɥ-

ɜɨ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ 

ɈɉɎ, ɪɭɛ. 

ɋɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰɢɢ, 

% 

Ƚɨɞɨɜɵɟ 
ɚɦɨɪɬɢɡɚɰ 
ɨɬɱɢɫɥ,ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰ 
ɨɬɱɢɫɥ. ɧɚ 
ɞɟɬɚɥɶ,ɪɭɛ 

1 Ɂɞɚɧɢɟ 72ɦ2
 75000 5400000 3 162000 11,84 

2 Ɉɛɨɪɭɞɨɜɚɧɢɟ 2 ɲɬ  5416000 12 649920 47,5 

3 Ɍɪɚɧɫɩɨɪɬ   54160 8 4333 0,32 

4 ɂɧɫɬɪɭɦɟɧɬ   54160 15  8124 0,59 

5 ɂɧɜɟɧɬɚɪɶ   54080 15 8112 0,59 

ɂɌɈȽɈ   10978400  832489 60,84 

 

 

Ɂɚɬɪɚɬɵ  ɧɚ  ɫɢɥɨɜɭɸ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ  ɩɨ  ɮɨɪɦɭɥɟ  

 

ɗ = (N·kN· kɜ· koɞ· kw/)· Ɍɲɬ.max·ɐɷ                                                           

(3.5) 

 

ɝɞɟ   N – ɦɨɳɧɨɫɬɶ  ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤȼɬ; 
         kN – ɫɪɟɞɧɢɣ  ɤɨɷɮɮɢɰɢɟɧɬ  ɡɚɝɪɭɡɤɢ  ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ  ɩɨ ɦɨɳɧɨɫɬɢ 

(ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – 0,8, ɫɬɚɧɤɢ ɫ ɑɉɍ – 0,52); 



  kɜ – ɫɪɟɞɧɢɣ  ɤɨɷɮɮɢɰɢɟɧɬ  ɡɚɝɪɭɡɤɢ  ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ  ɩɨ ɜɪɟɦɟɧɢ, 

(ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – 0,96, ɫɬɚɧɤɢ ɫ ɑɉɍ – 0,93); 

  koɞ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ  ɞɜɢɝɚɬɟɥɟɣ (0,7); 
kw –– ɤɨɷɮɮɢɰɢɟɧɬ,  ɭɱɢɬɵɜɚɸɳɢɣ  ɩɨɬɟɪɢ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɜ  ɫɟɬɢ  
ɡɚɜɨɞɚ (1,06); 
η – ɄɉȾ  ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ  ɨɛɨɪɭɞɨɜɚɧɢɹ (0,7); 
ɐɷ – ɬɚɪɢɮ  ɧɚ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ  (1,52 ɤȼɬ·ɱ) 

 

ɗɭɧ = (24·0,8·0,96·0,7·1,06/0,7) ·0,3227·1,52 = 9,58  ɪɭɛ/ɞɟɬ 

ɗɑɉɍ = (47,5·0,52·0,93·0,7·1,06/0,7) ·0,2945·1,52 = 10,9  ɪɭɛ/ɞɟɬ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɰɪ

шɬɦɦ

Ɍ
ɌRWɊ

.

                                                                                   (3.6) 

 

ɝɞɟ Аɦ - ɡɚɬɪɚɬɵ ɧɚ ɜɫɟ ɜɢɞɵ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɡɚ 
ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ ɟɞɢɧɢɰɭ ɪɟɦɨɧɬɧɨɣ ɫɥɨɠɧɨɫɬɢ ɞɚɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ – 12500 ɪɭɛ. 

Rɦ – ɟɞɢɧɢɰɵ ɪɟɦɨɧɬɧɨɣ ɫɥɨɠɧɨɫɬɢ;  

Ɍɪ.ɰ - ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ 6 ɥɟɬ ɢɥɢ 24174 ɱɚɫɚ; 
Ɍɲɬ – ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɬɢɩɟ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɧɚ 

ɮɪɟɡɟɪɧɨɦ ɫɬɚɧɤɟ – 0,162 ɱ, ɧɚ ɫɜɟɪɥɢɥɶɧɵɯ – 0,4855 ɱ, ɧɚ ɪɚɫɬɨɱɧɨɦ – 0,1312 

ɱ, ɧɚ ɬɨɤɚɪɧɨɦ ɫ ɑɉɍ– 0,2945 ɱ, ɧɚ ɮɪɟɡɟɪɧɨɦ ɫ ɑɉɍ – 0,2558 ɱ. 

ɞɟɬɪɭɛɊɭɧ /88,9
24174

)1312,0214855,026162,023(12500   

ɞɟɬɪɭɛɊЧɉɍ /34,11
24174

)2558,0422945,038(12500   

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ  
ɋɭɧ  = 127,43+54,59+9,58+9,88 = 201,48 ɪɭɛ/ɞɟɬ  

ɋɑɉɍ  = 64,74+60,84+10,9+11,34 = 147,82 ɪɭɛ/ɞɟɬ  

 

ɋɭɦɦɚɪɧɵɟ  ɡɚɬɪɚɬɵ  ɧɚ  ɡɚɝɨɬɨɜɤɭ  ɢ  ɞɚɥɶɧɟɣɲɭɸ  ɦɟɯɚɧɢɱɟɫɤɭɸ  
ɨɛɪɚɛɨɬɤɭ  ɞɟɬɚɥɢ  

ɋɭɧ = Sɡɚɝ+ɋɭɧ = 2253,32 + 201,48 = 2454,8 ɪɭɛ/ɞɟɬ 

ɋɑɉɍ = Sɡɚɝ+ɋɑɉɍ = 2253,32 + 147,82 = 2401,14 ɪɭɛ/ɞɟɬ 

 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɟɣ ɢ ɫɧɢɡɢɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ 16 %. Ʉ ɬɨɦɭ 
ɠɟ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɜɵɲɟ. 

ɉɪɢ ɷɬɨɦ, ɩɪɢɜɟɞɟɧɧɚɹ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ (ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ 
ɩɪɨɝɪɚɦɦɭ) ɫɨɫɬɚɜɢɬ 



 

NɋɋЭ ɨɨɝ  )(
12

= (2454,8-2401,14)·120 = 6440 ɪɭɛ                    

(3.7) 

3.8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

1 Ƚɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ ɡɚɞɚɧɚ ɢ ɧɟɢɡɦɟɧɧɚ ɩɪɢ ɨɛɨɢɯ ɜɚɪɢɚɧɬɚɯ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ – 120 ɲɬ. 

2 ɋɬɨɢɦɨɫɬɶ ɡɚɝɨɬɨɜɤɢ ɬɚɤ ɠɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɚɪɢɚɧɬɚ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɢ ɩɨ ɩɭɧɤɬɭ 1.6 ɫɨɫɬɚɜɥɹɟɬ 2253,32 ɪɭɛ. 

3 Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɨɧɞɵ ɛɟɪɟɦ ɩɨ ɬɚɛɥɢɰɵ 3.3, 3.4. 

4 ɉɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɛɟɪɟɦ ɩɨ ɬɚɛɥɢɰɵ 3.1, 3.2. 

5 Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɦɟɫɬ ɟɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɧɹɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
– ɬɚɛɥɢɰɵ 3.1, 3.2. 

6 ɑɢɫɥɟɧɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɪɚɜɧɚ ɤɨɥɢɱɟɫɬɜɭ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɞɜɭɯɫɦɟɧɧɵɣ. 

ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɫɬɪɭɤɬɭɪɚ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɹɟɬ 
ɩɪɢɦɟɧɹɬɶ ɦɧɨɝɨɫɬɚɧɨɱɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɨ ɟɫɬɶ, ɪɚɛɨɱɢɣ ɜɨ ɜɪɟɦɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɫɬɚɧɤɚ, ɭɫɩɟɟɬ ɨɛɫɥɭɠɢɬɶ ɞɪɭɝɢɟ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɜ ɫɦɟɧɭ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ. 

7 ɋɪɟɞɧɟɦɟɫɹɱɧɭɸ ɡɚɪɩɥɚɬɭ ɪɚɛɨɱɟɝɨ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɪɭɛ
Ɍmn

NЗ
З

N

ɭɧ
ɭɧɫɪ 16575

00961,01224

12043,127

12
. 








                                  (3.6) 

 

ɝɞɟ Ɂɭɧ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ 

ɞɟɬɚɥɶ, ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɪɭɛ/ɞɟɬ; 
N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ, ɲɬ; 
n – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɟ, ɱɟɥ;  
m – ɱɢɫɥɨ ɫɦɟɧ;  
12 – ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ. 
ɌN – ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ, ɝɨɞ. 
ɋɪɟɞɧɟɦɟɫɹɱɧɭɸ ɡɚɪɩɥɚɬɭ ɪɚɛɨɱɟɝɨ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɫɬɚɧɤɨɜ ɫ ɑɉɍ 

ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɪɭɛ
Ɍmn

NЗЗ
N

Чɉɍ
Чɉɍɫɪ 32096

00877,01221

1203,56

12
. 








                              (3.7) 

 



ɝɞɟ Ɂɑɉɍ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ 
ɞɟɬɚɥɶ, ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ ɛɟɡ ɭɱɟɬɚ ɡɚɪɩɥɚɬɵ ɧɚɥɚɞɱɢɤɚ, ɪɭɛ/ɞɟɬ. 
 

 



ɁАɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɦɭɮɬɵ ɤɭɥɚɱɤɨɜɨɣ.  

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɪɢɩɭɫɤɨɜ ɧɚ 
ɨɛɪɚɛɨɬɤɭ, ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɢ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ɜɫɟ ɨɩɟɪɚɰɢɢ ɛɚɡɨɜɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ. 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɛɵɥɨ ɩɪɢɦɟɧɟɧɨ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɢ ɫɩɟɰɢɚɥɶɧɵɣ 
ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ.  

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɦ 
ɫɬɚɧɤɟ ɧɚɦɢ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɡɚɠɢɦɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɫ 
ɩɧɟɜɦɨɩɪɢɜɨɞɨɦ. 

Ɍɚɤ ɤɚɤ ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɪɩɭɫɚ ɹɜɥɹɸɬɫɹ ɩɨɫɚɞɨɱɧɨɟ 
ɨɬɜɟɪɫɬɢɟ ɢ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɨɫɤɨɫɬɶ, ɞɥɹ ɤɨɧɬɪɨɥɹ ɢɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ 

ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɤɨɧɬɪɨɥɶɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɫ 
ɢɧɞɢɤɚɬɨɪɧɨɣ ɝɨɥɨɜɤɨɣ.  

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɢɥ ɫɭɞɢɬɶ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɱɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɚɫɱɟɬɨɦ. 
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