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ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

 

ɇɚɩɪɚɜɥɟɧɢɟ  35.03.06 Ⱥɝɪɨɢɧɠɟɧɟɪɢɹ 

ɉɪɨɮɢɥɶ  Ɍɟɯɧɢɱɟɫɤɢɣ ɫɟɪɜɢɫ ɜ ȺɉɄ 

Ʉɚɮɟɞɪɚ  ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɪɟɦɨɧɬ ɦɚɲɢɧ 

 

 

                         «ɍɌȼȿɊɀȾȺɘ» 

                   Ɂɚɜ. ɤɚɮɟɞɪɨɣ ИИИИИИИИИИИ/ИИИИИИИИИИИИИИИИИ/ 
                                                              «ИИИ»ИИИИИИИИИИИИИИ 20ИИИИ ɝ. 

 

 

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 

 

ɋɬɭɞɟɧɬ:     Ƚɚɥɟɟɜ ɂ.Ɂ. 
 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɨɩɥɢɜɨɦ 
ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ 

 

ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «ИИИИ»ИИИИИИИИИИИИИИ20ИИ ɝ. №ИИИИИИИ 

 

1. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИ 

 

2. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɇɚɬɟɪɢɚɥɵ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ, ɬɟɯɧɢɱɟɫɤɚɹ ɢ 
ɧɚɭɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɩɚɬɟɧɬɵ ɧɚ ɢɡɨɛɪɟɬɟɧɢɹ ɢ ɬ.ɞ.______________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

3. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ 1. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ; 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ; 3. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 4. 
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ.______________________________________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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4. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɬɟɪɶ;  2. ɉɥɚɧ 
ɧɟɮɬɟɯɨɡɹɣɫɬɜɚ; 3. Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 4,5 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ 
ɱɚɫɬɶ; 6 ɗɤɨɧɨɦɢɤɚ_________________________________________________ 

__________________________________________________________________

__________________________________________________________________ 

 

5. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ  
Ɋɚɡɞɟɥ (ɩɨɞɪɚɡɞɟɥ) Ʉɨɧɫɭɥɶɬɚɧɬ 

Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ Ɇɟɞɜɟɞɟɜ ȼ.Ɇ. 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ Ɇɟɞɜɟɞɟɜ ȼ.Ɇ. 
  

  

  

 

6. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ 
ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɪɢɦɟɱɚɧɢɟ 

 Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ 20.02.2021  

 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 28.02.2021  

 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 03.03.2021  

 Ɉɮɨɪɦɥɟɧɢɟ ȼɄɊ 05.03.2021  

    

    

 

 

ɋɬɭɞɟɧɬИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ ( Ƚɚɥɟɟɜ ɂ.Ɂ.) 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ ( Ɇɟɞɜɟɞɟɜ ȼ.Ɇ. ) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ƚɚɥɟɟɜɚ ɂɥɶɹɫɚ Ɂɭɮɚɪɨɜɢɱɚ ɧɚ 

ɬɟɦɭ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɨɩɥɢɜɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ         ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 

ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 

……ɪɢɫɭɧɤɨɜ,          ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 

………ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɞɚɧ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɨɩɥɢɜɨɦ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɞɥɹ 

ɧɟɮɬɟɯɨɡɹɣɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ, ɚɧɚɥɢɡ 

ɫɨɫɬɨɹɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɂɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ. 
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ABSTRACT 

 

For the final qualifying work of Galeeva Ilyas Zufarovich on the topic: 

design of measures to provide fuel to the enterprise with the development of a 

device for fuel purification. 

The final qualification work consists of an explanatory note on ______ 

sheets of typewritten text and the graphic part on _____ sheets of the A1 format. 

The note consists of an introduction, three sections, conclusions and includes 

______ drawings, ______ tables. The list of used literature contains _______ titles. 

The first section analyzes the status of the issue during maintenance. 

The second section presents the technological calculations for the design of 

the site for car repairs, requirements for labor protection at work in the service 

center and environmental protection. 

In the third section, the installation for disassembly and Assembly of 

engines, analysis of the state of safety in the use of the installation and the 

economic justification of the designed design. 

The note concludes with conclusions. 
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ȼȼȿȾȿɇɂȿ 

 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɪɚɫɬёɬ ɤɪɭɩɧɵɦɢ ɲɚɝɚɦɢ ɢ ɜ ɧɨɝɭ ɫɨ 

ɜɪɟɦɟɧɟɦ. ɉɨɹɜɥɹɟɬɫɹ ɜɫё ɛɨɥɶɲɟ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɩɨɥɧɹɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ ɢ ɫɨɜɦɟɳɚɬɶ ɛɨɥɶɲɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ. Ɋɚɫɬёɬ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɢ ɭɪɨɠɚɣɧɨɫɬɶ. 

Ɉɫɜɚɢɜɚɸɬɫɹ ɧɨɜɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɧɨɜɵɟ ɫɩɨɫɨɛɵ ɜɟɞɟɧɢɹ ɯɨɡɹɣɫɬɜɚ. ȼɫё ɷɬɨ 

ɜɟɞёɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɯɨɡɹɣɫɬɜɨɦ ɬɨɩɥɢɜɚ ɢ 

ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ ɪɢɫɤɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɜɨɩɪɨɫɵ ɩɥɚɧɢɪɨɜɚɧɢɹ, 

ɪɚɫɱёɬɚ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɡɞɟɫɶ, ɤɚɤ ɧɢɝɞɟ, ɹɜɥɹɸɬɫɹ ɨɫɨɛɨ ɚɤɬɭɚɥɶɧɵɦɢ. 

Ɍɚɤ ɤɚɤ ɩɨɬɪɟɛɥɟɧɢɟ ɞɨɥɹ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ 

ɫɟɤɬɨɪɨɦ ɬɨɩɥɢɜɚ ɨɬ ɜɫɟɝɨ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɬɨɩɥɢɜɚ ɜ ɫɬɪɚɧɟ ɫɨɫɬɚɜɥɹɟɬ ɭɠɟ 

ɛɨɥɟɟ 40%, ɬɨ ɚɤɬɭɚɥɶɧɵɦ ɢ ɪɚɰɢɨɧɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɨ ɫɨɡɞɚɧɢɢ 

ɧɟɮɬɟɯɪɚɧɢɥɢɳɚ (ɧɟɮɬɟɛɚɡɵ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɣ. ɉɪɢ ɷɬɨɦ ɨɧɨ 

ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɫɨɜɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢ ɛɵɬɶ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɛɚɡɚ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɨɜ ɧɟɮɬɟɫɤɥɚɞɨɜ ɞɨɜɨɥɶɧɨ 

ɛɨɥɶɲɚɹ ɢ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɩɪɨɟɤɬ 

ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɢ 

ɩɨɤɚɡɚɬɟɥɢ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

ɇɟɨɛɯɨɞɢɦɨ ɧɚɪɚɛɨɬɚɬɶ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɜɵɛɨɪɚ 

ɬɢɩɨɜɨɝɨ ɩɪɨɟɤɬɚ ɧɟɮɬɟɯɪɚɧɢɥɢɳɚ ɩɨɞ ɧɭɠɞɵ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɂɦɟɧɧɨ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɷɬɨ ɬɪɟɛɭɟɬ ɪɚɫɱёɬɨɜ, ɜɨ ɦɧɨɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɧɟ ɢɦɟɟɬɫɹ ɧɨɪɦɚɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɯ ɯɪɚɧɢɥɢɳ, ɱɬɨ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ 

ɧɟɩɨɥɧɨɰɟɧɧɭɸ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ, ɚ ɢɧɨɝɞɚ ɢ ɤ ɹɜɧɵɦ 

ɩɨɬɟɪɹɦ. 

ɋɭɳɟɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɚɭɱɧɨɦ ɩɨɞɯɨɞɟ ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ 

ɜɵɛɨɪɚ ɜɦɟɫɬɢɦɨɫɬɢ ɧɟɮɬɟɫɤɥɚɞɚ, ɚ ɬɚɤ ɠɟ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ, ɛɨɥɟɟ 
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ɫɨɜɟɪɲɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɪɨɣɫɬɜ ɮɢɥɶɬɪɚɰɢɢ ɢ ɭɜɟɥɢɱɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɬɨɩɥɢɜɚ. 



9 

 

1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ  

 

1.1 Ɍɢɩɨɜɵɟ ɩɪɨɟɤɬɵ ɧɟɮɬɟɫɤɥɚɞɨɜ ɢɯ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ȼ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɢɩɨɜɵɟ ɩɪɨɟɤɬɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɫɥɢɜɚ, ɡɚɩɪɚɜɤɢ, 

ɯɪɚɧɟɧɢɹ ɢ ɞɪ. Ɍɢɩɨɜɵɦɢ ɩɪɨɟɤɬɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɚɤ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ.  

ɒɟɫɬɶ ɨɫɧɨɜɧɵɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɟɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɪɚɛɥɢɰɟ 1.1  

Ɍɚɛɥɢɰɚ 1.1 – Ɍɢɩɨɜɵɟ ɩɪɨɟɤɬɵ  

№ ɬɢɩɨɜɨɝɨ 

ɩɪɨɟɤɬɚ 
704-1-99 

704-1- 

100 

704-1- 

101 

704-1- 

102 

704-1-

103 

704-1-

104 

ȿɦɤɨɫɬɶ, ɦ3 
40 80 150 300 600 1200 

 

ȼ ɷɬɢɯ ɩɪɨɟɬɚɯ ɩɪɟɞɥɚɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɨ ɬɢɩɭ ɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ: ɧɚɞɡɟɦɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɟɤɬ ɫ ɢɧɞɟɤɫɨɦ 100, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
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1.2 Ɋɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

 

Ⱦɥɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɟɪɜɭɚɪɵ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. ɂɫɩɨɥɧɟɧɢɟ ɢɯ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɨɟ, ɬɚɤ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ. Ёɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɩɪɢɧɹɬɨ ɜɵɛɢɪɚɬɶ ɢɡ ɪɹɞɚ: 5 ɦ3
 , 10 ɦ3

, 

25 ɦ3
, 75 ɦ3. 

ɉɪɢ ɧɚɡɟɦɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɨɧ, ɤɚɤ ɩɪɚɜɢɥɨ ɫɨɞɟɪɠɢɬ 

ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ ɢɥɢ ɚɩɩɚɪɚɬɭɪɭ: 

- ɤɪɵɲɤɭ ɢɥɢ ɝɨɪɥɨɜɢɧɭ ɫ ɤɪɵɲɤɨɣ; 

- ɞɵɯɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ (ɢɯ ɦɨɠɟɬ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ; 

- ɥɸɤ ɞɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɡɚɦɟɪɨɜ (ɨɩɭɫɤɚɧɢɹ ɦɟɪɧɨɝɨ ɰɢɥɢɧɞɪɚ ɢɥɢ 

ɩɪɨɛɨɨɬɛɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ); 

- ɡɚɩɨɪɧɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɪɦɚɬɭɪɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɵ; 

- ɫɥɢɜɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɫɥɢɜɚ ɝɪɹɡɢ ɢ ɤɨɧɞɟɧɬɚɬɚ; 

- ɬɨɩɥɢɜɨɩɪɨɢёɦɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
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1 – ɩɨɦɟɳɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ; 2 – ɛɵɬɨɜɤɢ; 3 – ɯɪɚɧɢɥɢɳɟ ɦɚɫɥɚ ɢ ɌɋɆ;  4 – ɤɨɥɨɧɤɢ 
ɪɚɡɞɚɱɢ ɌɋɆ; 5 – ɭɫɬɪɨɣɫɬɜɨ ɫɥɢɜɚ ɌɋɆ; 6 – ɪɟɡɟɪɜɭɚɞ ɞɥɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ; 7 – 

ɲɚɧɰɟɜɵɣ ɢɧɫɬɪɭɦɟɧɬ; 8 – ɩɟɪɟɩɪɚɜɚ; 9 – ɤɨɥɨɞɟɰ ɞɥɹ ɫɥɢɜɚ ɞɨɠɞɟɜɵɯ ɢ ɥɢɜɧёɜɵɯ ɜɨɞ; 10 

– ёɦɤɨɫɬɶ ɞɥɹ ɛɟɧɡɢɧɚ; 11 – ёɦɤɨɫɬɶ ɞɥɹ ɛɟɧɡɢɧɚ; 12 - ёɦɤɨɫɬɶ ɞɥɹ ɤɟɪɨɫɢɧɚ; 13 – ёɦɤɨɫɬɶ 
ɞɥɹ ȾɌ; 14 – ёɦɤɨɫɬɶ ɞɥɹ  ɛɟɧɡɢɧɚ; 15 – ёɦɤɨɫɬɶ ɞɥɹ  ɬɨɩɥɢɜɚ ɞɥɹ ɧɭɠɞ ɤɨɬɟɥɶɧɨɣ; 16 – 

Ёɦɤɨɫɬɶ ȾɌ; 17 – ɋɨɨɪɭɠɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɟ ɢ ɬɨɫɬɚɢɜɚɧɢɹ ȾɌ; 18 – ɬɨɩɥɢɜɨɪɚɡɞɚɬɨɱɧɚɹ 
ɤɨɥɨɧɤɚ; 19 – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɫɥɢɜɚ ȾɌ; 20, 21 – ɬɨɩɥɢɜɨɪɚɡɞɚɬɨɱɧɚɹ ɤɨɥɨɧɤɚ; 22, 23 – 

ɡɟɦɟɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɩɪɨɬɟɱɟɤ ɠɢɞɤɨɫɬɟɣ; 24 –ɤɨɥɨɞɟɰ ɞɥɹ ɚɜɚɪɢɣɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ; 25, 26 – ɭɫɬɪɨɣɫɬɜɨ ɫɥɢɜɚ. 

Ɋɢɫɭɧɨɤ 1.1 – Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɯɟɦɚɬɢɱɟɫɤɢɣ ɧɟɮɬɟɫɤɥɚɞɚ 80 ɦ3
. 
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1 – ɛɥɨɤ ɤɨɧɬɪɨɥɹ; 2 – ɫɬɨɥ; 3 – ɥɚɛɨɪɚɬɨɪɢɹ; 4, 5 – ɩɨɞɫɬɚɜɤɚ; 6 –

ɦɚɫɥɨɪɚɡɞɚɬɨɱɧɵɟ ɤɨɥɨɧɤɢ; 7 – ɧɚɫɨɫɧɵɟ ɭɫɬɚɧɨɜɤɢ; 8 –ɉɨɞɴɟɦɧɢɤɢ; 9 – 

ɫɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 10 – ɫɦɨɬɪɨɜɵɟ ɥɸɤɢ. 

Ɋɢɫɭɧɨɤ 1.2 – ɉɥɚɧ ɨɩɟɪɚɬɨɪɫɤɨɣ 
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1 – ёɦɤɨɫɬɶ; 2 – ɛɟɬɨɧ; 3 – ɬɪɭɛɚ; 4 –  ɤɥɚɩɚɧ; 5 –ɭɪɨɜɧɟɦɟɪ; 6 –ɩɪɨɛɤɚ; 7 – ɜɨɪɨɧɤɚ ɹ; 

8 –ɥɸɤ. 

Ɋɢɫɭɧɨɤ 1.3 – Ɉɛɨɪɭɞɨɜɚɧɢɟ ёɦɤɨɫɬɢ  
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1.3 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ⱦɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɟɧɡɢɧɨɜɵɦɢ, 

ɢ ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɛɨɥɶɲɢɧɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɦɩɚɧɢɣ ɡɚɤɭɩɚɸɬ ɬɚɤɢɟ 

ɚɜɬɨɦɨɛɢɥɢ. Ɉɞɧɚɤɨ ɩɪɢ ɜɵɛɨɪɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤɪɚɣɧɟ ɜɚɠɧɨ 

ɭɱɢɬɵɜɚɬɶ ɟɝɨ ɬɢɩ: ɥɟɬɧɢɣ, ɦɟɠɫɟɡɨɧɧɵɣ, ɡɢɦɧɢɣ ɢɥɢ ɚɪɤɬɢɱɟɫɤɢɣ. 

Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ Ɋɨɫɫɢɢ — ɫ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜ ɰɟɥɨɦ ɫ 

ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɨɩɪɨɫɵ ɧɚɞɟɠɧɨɫɬɢ ɬɨɩɥɢɜɚ ɜɫɟɝɞɚ ɜɨɥɧɨɜɚɥɢ ɧɟ ɬɨɥɶɤɨ ɨɛɵɱɧɵɯ 

ɚɜɬɨɦɨɛɢɥɢɫɬɨɜ, ɧɨ ɢ ɜɥɚɞɟɥɶɰɟɜ ɤɨɦɦɟɪɱɟɫɤɢɯ ɚɜɬɨɩɚɪɤɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɭɳɟɪɛ ɨɬ ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɬɨɩɥɢɜɚ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɨɧɨ ɦɭɬɧɟɟɬ ɢɥɢ ɜɨɜɫɟ 

ɡɚɦɟɪɡɚɟɬ — ɤɨɥɨɫɫɚɥɶɧɵɣ, ɢ ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɨɝɪɨɦɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 

ɭɛɵɬɤɚɦ. 

ɇɟɮɬɹɧɵɟ ɤɨɦɩɚɧɢɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɫɬɚɪɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɥɢɦɚɬɢɱɟɫɤɢɦ 

ɨɫɨɛɟɧɧɨɫɬɹɦ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɤɪɨɦɟ ɬɨɝɨ, ɫ 2014 ɝ. ɷɬɢ ɜɨɩɪɨɫɵ 

ɪɟɝɭɥɢɪɭɸɬɫɹ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ. 

ȼ Ɋɨɫɫɢɢ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɡɢɦɧɟɝɨ ɢ ɚɪɤɬɢɱɟɫɤɨɝɨ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɱɟɬɤɨ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ȽɈɋɌɨɦ Ɋ 55475-2013. ɋɨɝɥɚɫɧɨ 

ɧɚɰɢɨɧɚɥɶɧɨɦɭ ɫɬɚɧɞɚɪɬɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɦɭɬɧɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ -

22°, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɮɢɥɶɬɪɭɟɦɨɫɬɢ — ɧɟ ɦɟɧɟɟ -32°. ȿɳɟ ɨɞɧɢɦ ɬɪɟɛɨɜɚɧɢɟɦ 

ɤ ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ ɹɜɥɹɟɬɫɹ ɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɱɬɨ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ (ɌɊ Ɍɋ 

013/2011), ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɪɟɚɥɢɡɭɟɬɫɹ 

ɬɨɩɥɢɜɨ ɧɟ ɧɢɠɟ ɤɥɚɫɫɚ Ʉ5. 

ɇɚɤɨɩɥɟɧɧɨɟ ɬɨɩɥɢɜɨ - ɷɬɨ ɠɢɡɧɟɧɧɚɹ ɫɢɥɚ ɛɢɡɧɟɫɚ ɢ ɩɪɚɜɢɬɟɥɶɫɬɜɚ, ɧɨ 

ɩɪɢ ɷɬɨɦ ɷɬɨ ɨɞɧɚ ɢɡ ɜɟɳɟɣ, ɤɨɬɨɪɭɸ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɪɢɧɢɦɚɸɬ ɤɚɤ ɞɨɥɠɧɨɟ 

ɬɟ, ɤɬɨ ɜ ɧɟɦ ɛɨɥɶɲɟ ɜɫɟɝɨ ɧɭɠɞɚɟɬɫɹ. Ʉɚɠɟɬɫɹ, ɜɧɟ ɩɨɥɹ ɡɪɟɧɢɹ, ɢɡ ɜɢɞɭ. 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɡɚɤɭɩɚɟɬɫɹ ɢ ɯɪɚɧɢɬɫɹ ɧɚ ɫɤɥɚɞɟ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɥɹ 

ɯɪɚɧɟɧɢɹ, ɝɟɧɟɪɚɬɨɪɚɯ ɢ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɚɜɚɪɢɣɧɵɦɢ ɫɢɬɭɚɰɢɹɦɢ, 
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ɨɠɢɞɚɹ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɟɝɨ ɩɨɬɪɟɛɭɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ, ɤɨɝɞɚ 

ɜɨɡɧɢɤɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɬɨɩɥɢɜɨ ɛɭɞɟɬ ɞɟɥɚɬɶ ɬɨ, ɱɬɨ ɞɨɥɠɧɨ, ɢ, ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ, ɞɜɢɝɚɬɟɥɢ ɢ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɨɧɨ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ, ɜɵɩɨɥɧɹɬ 

ɪɚɛɨɬɭ, ɤɨɬɨɪɭɸ ɨɧɢ ɞɨɥɠɧɵ ɞɟɥɚɬɶ. 

Ɍɚɤ ɱɬɨ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɨɹɳɢɦ ɲɨɤɨɦ, ɤɨɝɞɚ ɯɪɚɧɢɦɨɟ ɬɨɩɥɢɜɨ ɧɟ 

ɜɵɩɨɥɧɹɟɬ ɬɨ, ɱɬɨ ɞɨɥɠɧɨ, ɢ ɤɨɝɞɚ ɨɧɨ ɛɨɥɶɲɟ ɜɫɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ.Ɏɚɤɬɢɱɟɫɤɢ, ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɩɪɨɛɥɟɦɵ ɫ ɬɨɩɥɢɜɨɦ 

ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ № 1 ɨɬɤɚɡɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂ ɤɨɝɞɚ ɜɵ ɜɧɢɤɚɟɬɟ ɜ ɷɬɢ 

«ɬɨɩɥɢɜɧɵɟ ɩɪɨɛɥɟɦɵ», ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ ɡɚɝɪɹɡɧɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɤɨɬɨɪɚɹ ɡɚɫɥɭɠɢɜɚɟɬ ɤɚɤ ɨɛɜɢɧɟɧɢɹ, 

ɬɚɤ ɢ ɪɚɫɫɦɨɬɪɟɧɢɹ. 

Ɋɟɲɢɬɟ ɩɪɨɛɥɟɦɵ ɡɚɝɪɹɡɧɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɢ ɜɵ ɫɦɨɠɟɬɟ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɦɧɨɠɟɫɬɜɨ ɝɨɥɨɜɧɵɯ ɛɨɥɟɣ. ɇɨ ɡɚɝɪɹɡɧɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ - ɷɬɨ ɲɢɪɨɤɚɹ ɫɮɟɪɚ. ȿɫɬɶ ɧɟɫɤɨɥɶɤɨ ɜɢɧɨɜɧɢɤɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɫɬɨɢɬ 

ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ. ɂ ɜɫɟ ɨɧɢ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɜɡɚɢɦɨɫɜɹɡɚɧɵ - 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ɞɪɭɝ ɞɪɭɝɚ ɜ ɬɨɩɥɢɜɟ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɝɨ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɨɩɥɢɜɚ, ɫɭɳɟɫɬɜɭɟɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɨɛɥɚɫɬɢ 

ɡɚɝɪɹɡɧɟɧɢɹ, ɜɵɡɵɜɚɸɳɢɯ ɨɡɚɛɨɱɟɧɧɨɫɬɶ: ɜɨɞɚ, ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ ɦɭɫɨɪ 

(ɩɟɫɨɤ, ɩɵɥɶ, ɪɠɚɜɱɢɧɚ) ɢ ɨɪɝɚɧɢɱɟɫɤɢɣ ɦɭɫɨɪ (ɩɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ ɬɨɩɥɢɜɚ, 

ɦɢɤɪɨɛɧɵɟ ɩɪɨɞɭɤɬɵ ɢ ɨɬɯɨɞɵ ɪɚɡɥɨɠɟɧɢɹ ɬɨɩɥɢɜɚ). Ɉɧɢ ɫɨɫɬɚɜɥɹɸɬ 

ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɬɨɩɥɢɜɟ ɢ 

ɦɚɡɭɬɟ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ «ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɦɭɫɨɪɚ», ɥɸɞɢ ɱɚɫɬɨ ɨɲɢɛɨɱɧɨ ɧɚɡɵɜɚɸɬ 

ɦɢɤɪɨɛɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɪɨɫɥɹɦɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɯɨɬɹ ɧɚ ɫɚɦɨɦ ɞɟɥɟ 

ɷɬɨ ɛɨɥɶɲɟ ɫɜɹɡɚɧɨ ɫ ɧɟɮɬɹɧɵɦɢ ɤɚɦɟɞɹɦɢ, ɥɚɤɚɦɢ ɢ ɥɚɤɚɦɢ, ɱɟɦ ɫ 

«ɜɨɞɨɪɨɫɥɹɦɢ».ȼɨɞɨɪɨɫɥɢ ɧɟ ɪɚɫɬɭɬ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɥɹ ɯɪɚɧɟɧɢɹ (ɩɨɬɨɦɭ ɱɬɨ 

ɞɥɹ ɪɨɫɬɚ ɢɦ ɧɭɠɟɧ ɫɜɟɬ). ɇɨ ɞɪɭɝɢɟ ɜɢɞɵ ɦɢɤɪɨɛɨɜ - ɛɚɤɬɟɪɢɢ / ɩɥɟɫɟɧɶ / 

ɝɪɢɛɨɤ - ɨɧɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɚɫɬɭɬ ɢ ɜɵɡɵɜɚɸɬ ɩɪɨɛɥɟɦɵ ɫ ɯɪɚɧɹɳɢɦɫɹ 

ɬɨɩɥɢɜɨɦ. 
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ɉɟɪɟɯɨɞ ɤ ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ ɫɨ ɫɜɟɪɯɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 

(ULSD) ɡɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɶ ɥɟɬ ɛɵɥ ɛɨɥɶɲɢɦ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ.Ɇɢɥɥɢɨɧɵ ɬɨɧɧ ɫɟɪɧɢɫɬɵɯ ɝɚɡɨɜ ɧɟ ɩɨɩɚɥɢ ɜ ɚɬɦɨɫɮɟɪɭ, ɢ ɷɬɨ ɯɨɪɨɲɨ 

ɞɥɹ ɬɚɤɢɯ ɜɟɳɟɣ, ɤɚɤ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɞɨɠɞɟɣ. ɇɨ ɷɬɨ ɬɨɩɥɢɜɨ 

ULSD ɩɪɢɜɥɟɤɚɟɬ ɛɨɥɶɲɟ ɜɨɞɵ ɢ ɦɟɧɟɟ ɭɫɬɨɣɱɢɜɨ ɤ ɦɢɤɪɨɛɚɦ, ɱɟɦ 

ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, ɫɭɳɟɫɬɜɨɜɚɜɲɟɟ ɞɨ 

2006 ɝɨɞɚ. ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɜɵ ɫɜɹɡɵɜɚɟɬɟ ɷɬɨ ɫ ɩɪɨɛɥɟɦɨɣ ɡɚɝɪɹɡɧɟɧɢɹ 

ɬɨɩɥɢɜɚ, ɷɬɚ ɫɦɟɧɚ ɬɨɩɥɢɜɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɝɨɞɧɹɲɧɟɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 

ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɜɟɪɨɹɬɧɨ. ɪɚɡɜɢɜɚɸɬ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ 

ɦɢɤɪɨɛɵ, ɛɢɨɦɚɫɫɚ, ɢɥ ɢ ɜɨɞɚ. 

ɋɤɨɩɥɟɧɢɟ ɜɨɞɵ ɜ ɛɚɤɚɯ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ - ɷɬɨ ɭɧɢɜɟɪɫɚɥɶɧɚɹ 

ɩɪɨɛɥɟɦɚ ɞɥɹ ɜɫɟɣ ɫɬɪɚɧɵ.ɉɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɯɪɚɧɢɦɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, 

ɨɫɬɚɜɲɟɟɫɹ ɧɚ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɤɚɠɟɬɫɹ ɧɚ ɞɧɟ ɛɚɤɚ ɫ 

ɜɨɞɨɣ. Ⱥ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɣ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɚ ULSD, ɷɬɨ ɟɳɟ ɛɨɥɟɟ 

ɫɟɪɶɟɡɧɚɹ ɩɪɨɛɥɟɦɚ, ɱɟɦ ɜ ɩɪɨɲɥɨɦ. 

Ʉɚɤ ɜɨɞɚ ɩɨɩɚɞɚɟɬ ɜ ɬɨɩɥɢɜɧɵɟ ɛɚɤɢ? ȿɫɬɶ ɦɧɨɝɨ ɜɨɡɦɨɠɧɨɫɬɟɣ. ȼɨɞɚ 

ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɵ ɯɪɚɧɟɧɢɹ ɬɨɩɥɢɜɚ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 

ɪɟɡɟɪɜɭɚɪɚ, ɧɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɱɚɫɬɢɰɚɦɢ, ɜɨɞɚ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ 

ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɚ ɫɤɨɪɟɟ ɨɬ ɤɨɥɟɛɚɧɢɣ ɭɫɥɨɜɢɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɚɤɢɯ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɥɚɠɧɨɫɬɶ. ɇɚɪɭɠɧɵɣ ɜɨɡɞɭɯ, 

ɡɚɩɨɥɧɟɧɧɵɣ ɜɨɞɹɧɵɦ ɩɚɪɨɦ, ɜɯɨɞɢɬ ɜ ɪɟɡɟɪɜɭɚɪ ɢ ɜɵɯɨɞɢɬ ɢɡ ɧɟɝɨ. ȼ 

ɪɟɡɟɪɜɭɚɪɚɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɨɞɚ ɢɡ ɜɨɡɞɭɯɚ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɢ ɫɤɚɬɵɜɚɟɬɫɹ 

ɜɧɢɡ ɩɨ ɫɬɟɧɤɟ ɪɟɡɟɪɜɭɚɪɚ, ɤɨɝɞɚ ɜɨɡɞɭɯ ɜɟɱɟɪɨɦ ɨɫɬɵɜɚɟɬ. 

ɑɚɫɬɶ ɜɢɧɵ ɡɚ ɜɨɞɭ ɜ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɡɥɨɠɟɧɚ 

ɧɚ ɫɚɦɢ ɞɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ. ȼ ɚɜɬɨɦɨɛɢɥɹɯ ɫ ɞɢɡɟɥɶɧɵɦ ɞɜɢɝɚɬɟɥɟɦ 

ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɜɨɡɜɪɚɬɚ ɝɨɪɹɱɟɝɨ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ ɜ ɛɚɤ ɩɨɫɥɟ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɮɨɪɫɭɧɨɤ. Ɏɨɪɫɭɧɤɢ 

ɧɚɝɪɟɜɚɸɬɫɹ ɢɡ-ɡɚ ɨɝɪɨɦɧɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɞɜɢɝɚɬɟɥɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɡɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ, ɰɢɪɤɭɥɢɪɭɸɳɟɟ ɢɡ ɛɚɤɚ, ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɱɚɫɬɢ ɷɬɨɝɨ ɬɟɩɥɚ.Ɍɟɩɟɪɶ 
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ɝɨɪɹɱɟɟ ɬɨɩɥɢɜɨ ɰɢɪɤɭɥɢɪɭɟɬ ɨɛɪɚɬɧɨ ɜ ɬɨɩɥɢɜɧɵɣ ɛɚɤ. ɗɬɚ ɪɚɡɧɢɰɚ 

ɬɟɦɩɟɪɚɬɭɪ ɜɵɡɵɜɚɟɬ ɤɨɧɞɟɧɫɚɰɢɸ ɜɨɞɵ ɞɚɠɟ ɜ ɷɬɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɫɪɟɞɟ. 

ȼɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ ɜ ɬɨɩɥɢɜɟ ɜ ɜɢɞɟ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ, 

ɪɚɫɬɜɨɪɟɧɧɨɣ ɜɨɞɵ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. Ɋɚɫɬɜɨɪɟɧɧɚɹ ɜɨɞɚ 

ɞɢɫɩɟɪɝɢɪɭɟɬɫɹ ɜ ɬɨɩɥɢɜɟ ɨɬ ɦɨɥɟɤɭɥɵ ɤ ɦɨɥɟɤɭɥɟ, ɢ ɨɛɵɱɧɨɟ ɞɢɡɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ ɧɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɛɨɥɟɟ 200 ɱɚɫɬɟɣ ɧɚ ɦɢɥɥɢɨɧ ɪɚɫɬɜɨɪɟɧɧɨɣ 

ɜɨɞɵ. Ʉɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɬɚɜɚɬɶɫɹ ɪɚɫɬɜɨɪɟɧɧɵɦ, ɜɨɞɚ ɜɵɩɚɞɚɟɬ ɢɡ ɬɨɩɥɢɜɚ ɢ ɨɛɪɚɡɭɟɬ 

ɜɨɞɧɨ-ɬɨɩɥɢɜɧɭɸ ɷɦɭɥɶɫɢɸ ɫ ɧɟɛɨɥɶɲɢɦɢ ɤɚɩɥɹɦɢ ɜɨɞɵ, ɜɡɜɟɲɟɧɧɵɦɢ ɜ 

ɬɨɩɥɢɜɟ.Ʉɨɝɞɚ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ, ɜɨɞɚ ɩɪɟɜɪɚɬɢɬɫɹ ɜ 

ɫɜɨɛɨɞɧɭɸ ɜɨɞɭ, ɤɨɬɨɪɚɹ ɫɭɳɟɫɬɜɭɟɬ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ ɫɥɨɹ ɧɚ ɞɧɟ 

ɪɟɡɟɪɜɭɚɪɚ. 

ɇɚɤɨɩɥɟɧɢɟ ɨɫɚɞɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɨɦɭ, ɱɬɨ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 

ɨɛɪɚɡɭɟɬ ɬɹɠɟɥɵɟ ɩɨɥɢɦɟɪɵ, ɤɨɬɨɪɵɟ ɜɵɩɚɞɚɸɬ ɢ ɫɨɛɢɪɚɸɬɫɹ ɧɚ ɞɧɟ 

ɪɟɡɟɪɜɭɚɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɤɨɩɥɟɧɢɸ ɨɫɚɞɤɚ ɜ ɫɚɦɨɦ ɪɟɡɟɪɜɭɚɪɟ ɞɥɹ 

ɯɪɚɧɟɧɢɹ. 

ɗɬɨ ɩɪɨɛɥɟɦɚ, ɩɨɬɨɦɭ ɱɬɨ, ɜɨ-ɩɟɪɜɵɯ, ɬɚɤɨɣ ɨɫɚɞɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɧɟ ɜɥɢɹɟɬ ɧɚ ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ.ȼɨ-

ɜɬɨɪɵɯ, ɨɬɫɬɨɣ ɦɨɠɟɬ ɡɚɛɢɜɚɬɶ ɮɢɥɶɬɪɵ ɢ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɨɛɪɚɡɨɜɚɧɢɸ 

ɨɬɥɨɠɟɧɢɣ ɜ ɞɜɢɝɚɬɟɥɟ, ɟɫɥɢ ɨɧ ɩɨɬɪɟɛɥɹɟɬɫɹ ɞɪɭɝɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɢɬɟɥɢ ɜ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɫɨ ɫɜɟɪɯɧɢɡɤɢɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɦɨɝɭɬ ɩɨɜɪɟɞɢɬɶ ɷɥɚɫɬɨɦɟɪɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɬɨɩɥɢɜɧɨɝɨ 

ɮɢɥɶɬɪɚ ɢ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɬɨɩɥɢɜɧɨɝɨ ɮɢɥɶɬɪɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɨɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɢɬɟɥɢ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ 

ɪɟɚɤɰɢɣ ɜ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. ɗɬɢ ɪɟɚɤɰɢɢ ɭɫɤɨɪɹɸɬɫɹ ɜ ɬɨɩɥɢɜɟ ɫɨ 

ɫɜɟɪɯɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɢɡ-ɡɚ ɭɞɚɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ 

ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɟɪɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɟɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɤɭɥ ɩɟɪɨɤɫɢɞɚ. ɗɬɢ ɩɟɪɨɤɫɢɞɵ ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɪɟɚɤɰɢɹɦ ɨɤɢɫɥɟɧɢɹ ɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɨɤɚɡɵɜɚɸɬ ɪɚɡɪɭɲɚɸɳɟɟ ɞɟɣɫɬɜɢɟ 

ɧɚ ɷɥɚɫɬɨɦɟɪɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜ ɬɨɩɥɢɜɧɵɯ ɫɢɫɬɟɦɚɯ. 
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ɋɨɜɪɟɦɟɧɧɨɟ ɬɨɩɥɢɜɨ ɧɟ ɬɨɥɶɤɨ ɩɨɞɜɟɪɠɟɧɨ ɨɛɪɚɡɨɜɚɧɢɸ ɬɜɟɪɞɵɯ 

ɱɚɫɬɢɰ ɩɪɢ ɯɪɚɧɟɧɢɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɫɭɳɟɣ ɢɦ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ, ɧɨ ɢ ɦɨɠɟɬ 

ɩɨɞɜɟɪɝɚɬɶɫɹ ɡɚɝɪɹɡɧɟɧɢɸ ɱɚɫɬɢɰɚɦɢ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ. ɗɬɢ ɱɚɫɬɢɰɵ ɜ 

ɬɨɩɥɢɜɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɪɨɠɧɨɣ ɩɵɥɶɸ, ɪɠɚɜɱɢɧɨɣ ɞɜɢɝɚɬɟɥɹ, ɱɚɫɬɢɰɚɦɢ 

ɢɡɧɨɫɚ ɢɥɢ ɥɸɛɵɦɢ ɞɪɭɝɢɦɢ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ.Ɂɚɝɪɹɡɧɟɧɢɹ ɬɜɟɪɞɵɯ 

ɱɚɫɬɢɰ ɩɨɩɚɞɚɸɬ ɜ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɋɚɦɨ ɬɨɩɥɢɜɨ 

ɦɨɠɟɬ ɫɨɛɢɪɚɬɶ ɱɚɫɬɢɰɵ ɜɨ ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɞɚɠɟ ɨɬ ɛɟɧɡɨɧɚɫɨɫɚ ɤ 

ɛɟɧɡɨɧɚɫɨɫɭ. ɑɚɫɬɢɰɵ ɬɚɤɠɟ ɦɨɝɭɬ ɩɨɩɚɞɚɬɶ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ 

ɪɟɡɟɪɜɭɚɪɚ. Ʉɨɝɞɚ ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɨɩɭɫɤɚɟɬɫɹ, ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ 

ɜɬɹɝɢɜɚɟɬɫɹ ɜ ɛɚɤ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɫɬɨɱɧɢɤ ɡɚɝɪɹɡɧɟɧɢɹ ɱɚɫɬɢɰɚɦɢ. Ⱦɪɭɝɨɣ 

ɢɫɬɨɱɧɢɤ - ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɢɡɧɨɫɚ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɩɨɩɚɞɚɸɬ ɜ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɪɚɡɧɵɦɢ ɩɭɬɹɦɢ. 

ɋɚɦɨ ɬɨɩɥɢɜɨ ɦɨɠɟɬ ɫɨɛɢɪɚɬɶ ɱɚɫɬɢɰɵ ɜɨ ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɞɚɠɟ ɨɬ 

ɛɟɧɡɨɧɚɫɨɫɚ ɤ ɛɟɧɡɨɧɚɫɨɫɭ.ɑɚɫɬɢɰɵ ɬɚɤɠɟ ɦɨɝɭɬ ɩɨɩɚɞɚɬɶ ɱɟɪɟɡ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɟɡɟɪɜɭɚɪɚ. Ʉɨɝɞɚ ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɨɩɭɫɤɚɟɬɫɹ, 

ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ ɜɬɹɝɢɜɚɟɬɫɹ ɜ ɛɚɤ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɫɬɨɱɧɢɤ ɡɚɝɪɹɡɧɟɧɢɹ 

ɱɚɫɬɢɰɚɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɦɟɧɹɟɦɵɟ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜ ɧɟɮɬɟɛɚɡɚɯ ɞɥɹ ɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ. 

FILTROLL 12V DIESEL – Ɏɢɥɶɬɪɭɸɳɢɣ ɛɥɨɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɫɦ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɩɨɪɬɚɬɢɜɧɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɞɢɡɟɥɶɧɝɨ 

ɬɨɩɥɢɜɚ Filtroll 12V Diesel. ɗɬɨ ɢɬɚɥɶɹɧɫɤɚɹ ɫɛɨɪɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɬɚɧɰɢɢ 

ɞɥɹ ɨɱɢɫɬɤɢ ȾɌ. ɍɫɬɚɧɨɜɤɚ ɫɨɞɟɪɠɢɬ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɪɚɦɭ ɧɚ ɤɨɬɨɪɨɣ 

ɫɦɨɧɬɢɪɨɜɚɧɵ ɤɨɥёɫɚ ɢ ɮɢɥɶɬɪɭɸɳɢɣ ɭɡɟɥ. Ɋɚɡɦɟɳɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɤɨɥёɫɚɯ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɦɟɳɚɬɶ ɟё ɩɪɢ ɩɨɦɨɳɢ ɪɭɱɧɨɝɨ ɬɪɭɞɚ, ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɱɟɣ ɬɟɯɧɢɤɢ, ɱɬɨ ɭɞɨɛɧɨ ɢ ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɸɬɫɹ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɫɨɬɚɜɥɹɟɬ 12 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɱɬɨ 

ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ȺɁɋ ɢ ɧɟɮɬɟɫɤɥɚɞɚɯ. 

ɍɫɬɚɧɨɜɤɚ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɞɜɟ ɮɭɧɤɰɢɢ. Ɉɧɚ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɩɪɨɫɬɨ 

ɫɢɫɬɟɦɨɣ ɨɱɢɫɬɤɢ ɩɟɪɟɥɢɜɧɨɝɨ ɬɢɩɚ, ɬɚɤ ɢ ɜɵɩɨɥɧɹɬɶ ɪɨɥɶ ɪɚɡɞɚɬɨɱɧɨɣ 

ɤɨɥɨɧɤɢ ɢ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɡɚɩɪɚɜɤɢ ɬɟɯɧɢɤɢ ɧɚɩɪɢɦɟɪ ɢɡ ɧɟɩɪɨɜɟɪɟɧɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ – ɛɨɱɤɢ, ɧɚ ɩɪɢɦɟɪ. Ɍɚɤɢɟ ɫɥɭɱɚɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɫɥɟɞɭɸɳɢɯ 

ɦɟɫɬɚɯ: 

 ɫɬɪɨɣɩɥɨɳɚɞɤɢ, ɦɟɫɬɚ ɡɟɫɨɚɝɨɬɨɜɤɢ; 

 ɭɞɚɥёɧɧɵɟ ɩɨɥɟɜɵɟ ɨɛɴɟɤɬɵ ɢ ɫɬɨɹɧɤɢ ɬɟɯɧɢɤɢ; 

 ɞɨɪɨɠɧɵɟ ɪɚɛɨɬɵ ɜ ɞɚɥɢ ɨɬ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ ɢɥɢ ɠɟ ɛɨɥɶɲɨɝɨ 
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ɦɚɫɲɬɚɛɚ; 

 ɤɚɪɶɟɪɵ, ɦɟɫɬɚ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ 

Ⱦɥɹ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɮɢɥɶɬɪɚɰɢɢ ɜ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢɦɟɧɹɟɬɫɹ 

ɬɪɢ ɫɬɟɩɟɧɢ ɨɱɢɬɫɤɢ: 

- ɩɟɪɜɵɣ ɷɬɚɩ: ɮɢɥɶɬɪ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɲɥɚɧɝɟ; 

- ɜɬɨɪɨɣ ɷɬɚɩ: ɫɟɩɚɪɢɪɨɜɚɧɢɟ ɜɨɞɵ ɢ ɦɟɥɤɢɯ ɱɚɫɬɢɰ; 

- ɬɪɟɬɢɣ ɷɬɚɩ: ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

ɑɢɫɬɨɬɚ ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 5 ɦɤɦ. 

Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɥɚɞɚɟɬ ɞɨɜɨɥɶɧɨ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ 

ɧɚɞёɠɧɨɫɬɶɸ ɢ ɩɪɢ ɫɬɨɢɦɨɫɬɢ 70 ɬɵɫ. ɪɭɛ. ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɞɥɹ 

ɦɚɥɟɧɶɤɢɯ ɧɟɮɬɟɫɤɥɚɞɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɭɫɬɚɧɨɜɤɭ GОspКsК MШЛТХ ПТХЭОrТЧР ФТЭ FG 300ɯ2 - ɫɟɩɚɪɚɬɨɪ 

ɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɛɟɧɡɢɧɚ ɤɟɪɨɫɢɧɚ (ɫɦ. ɪɢɫ. 1.5) 

 

Ɋɢɫɭɧɨɤ 1.5 – ɍɫɬɚɧɨɜɤɚ ɮɢɥɶɬɪɚɰɢɢ 

ɗɥɟɦɟɧɬɵ ɭɫɬɚɧɨɜɤɢ: 

 ɩɟɪɟɧɨɫɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɤɨɥɥɟɤɬɨɪɚɦɢ ɮɢɥɶɬɪɨɜ 

 2 ɪɭɱɧɵɯ ɤɪɚɧɚ-ɤɥɚɩɚɧɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɫɚɞɤɚ ɢ ɮɢɥɶɬɪɚɬɚ 
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 2 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɦɚɧɨɦɟɬɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɮɢɥɶɬɪɨɜ 

ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɢɯ ɫɦɟɧɵ ɢɥɢ ɨɱɢɫɬɤɢ 

 2 ɫɥɢɜɧɵɯ ɤɪɚɧɨɜ ɞɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɩɪɨɲɟɞɲɟɝɨ ɮɢɥɶɬɪɚɰɢɸ ɬɨɩɥɢɜɚ 

 2 ɜɯɨɞɧɵɯ ɲɬɭɰɟɪɨɜ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɨɱɢɫɬɤɢ ɛɟɡ ɢɯ ɞɟɦɨɧɬɚɠɚ (ɩɪɨɞɭɜɤɚ) 

 ɮɢɥɶɬɪ 1-ɣ ɫɬɭɩɟɧɢ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ 50 ɦɢɤɪ D 150б458 ɦɦ 

 ɮɢɥɶɬɪ 2-ɣ ɫɬɭɩɟɧɢ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ 15 ɦɢɤɪ ɢ ɨɫɭɲɟɧɢɹ ɬɨɩɥɢɜɚ 

(ɚɛɫɨɪɛɰɢɢ ɜɨɞɵ) 

Ȼɥɨɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ (FG-300) ɢɥɢ ɱɟɬɵɪɟɯ (FG-700) ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɛɨɪɧɢɤɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɝɪɹɡɶ, ɩɟɫɨɤ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ ɢ ɬ.ɩ. 

ɢ ɨɬɞɟɥɟɧɢɹ ɧɟɫɦɟɲɢɜɚɟɦɵɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɜɨɞɚ ɜ ɬɨɩɥɢɜɟ, ɜɨɡɞɭɲɧɵɣ 

ɢɥɢ ɝɚɡɨɜɵɟ ɤɨɧɞɟɧɫɚɬɵ. 

Ɉɧ ɜɫɬɪɨɟɧ ɜ ɤɨɪɩɭɫ ɫ ɮɢɤɫɢɪɭɸɳɢɦɢ ɛɨɥɬɚɦɢ, ɤɨɬɨɪɵɣ ɭɩɪɨɳɚɟɬ 

ɡɚɦɟɧɭ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ, ɩɨɡɜɨɥɹɟɬ ɨɱɢɳɚɬɶ ɟɝɨ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɛɥɨɤɚ ɨɫɧɨɜɚɧ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɦɢɤɪɨɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ, ɧɚɤɚɱɢɜɚɟɦɨɣ ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɧɨɝɨ ɛɥɨɤɚ. 

ȼɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ 15 ɦɤɦ ɛɭɦɚɠɧɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨɡɜɨɥɹɟɬ 

ɨɬɞɟɥɢɬɶ ɜɨɡɦɨɠɧɭɸ ɜɨɞɭ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɨɝɨ (“IN”) ɢ ɜɵɯɨɞɧɨɝɨ 

(“OUT”) ɨɬɜɟɪɫɬɢɣ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɧɵ ɧɚ ɮɢɥɶɬɪɭɸɳɟɦ ɛɥɨɤɟ. 

ɋɬɚɧɰɢɢ ɩɨɞɚɱɢ ɢ ɮɢɥɶɬɪɚɰɢɢ ɬɨɩɥɢɜɚ ɋɉ-30 ɢ ɋɉ-40 (ɫɦ. ɪɢɫ. 1.6) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɉɹɬɢɫɬɭɩɟɧɱɚɬɚɹ ɨɱɢɫɬɤɚ 

 ɉɨɞɚɱɚ ɬɨɩɥɢɜɚ 50 ɦ ɜɵɫɨɬɵ 

 ɂɦɟɟɬɫɹ ɮɭɧɤɰɢɹ ɧɚɝɪɟɜɚ ɬɨɩɥɢɜɚ 

 Ȼɚɤ - 50 ɥ 

ɋɬɚɧɰɢɹ ɩɨɞɚɱɢ ɢ ɮɢɥɶɬɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ: 

Ɏɢɥɶɬɪɭɸɳɟɣ ɫɬɚɧɰɢɢ (ɞɚɥɟɟ Ɏɋ) ɢ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ (ɞɚɥɟɟ 

ɉɋ). Ɉɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ ɩɨ ɜɚɤɭɭɦɧɨɣ ɬɪɭɛɟ ɜɫɚɫɵɜɚɟɬɫɹ ɜ ɩɨɞɚɸɳɟɣ 
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ɫɬɚɧɰɢɟɣ ɢ ɧɚɝɧɟɬɚɟɬɫɹ ɲɟɫɬɟɪёɧɱɚɬɵɦ ɧɚɫɨɫɨɦ ɜ ёɦɤɨɫɬɶ ɮɢɥɶɬɪɭɸɳɟɣ 

ɫɬɚɧɰɢɢ. ɉɪɢ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ Ɏɋ ɩɨɩɥɚɜɨɤ ɩɨɞɧɢɦɚɹɫɶ ɨɬɤɥɸɱɚɟɬ ɉɋ. 

ȼɤɥɸɱɢɜ Ɍɗɇ ɜɵɤɥɸɱɚɬɟɥɟɦ, ɦɚɫɥɨ ɛɭɞɟɬ ɩɪɨɝɪɟɜɚɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɵɫɬɚɜɥɟɧɧɨɣ ɧɚ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɟ (ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 60ºɋ).  

ɉɨɫɬɭɩɢɜɲɚɹ ɤɨɦɚɧɞɚ ɨɬ ɝɨɪɟɥɤɢ ɧɚ ɪɚɡɴёɦ 220 V ɜɤɥɸɱɚɟɬ ɧɚɫɨɫ. 

Ɉɬɪɚɛɨɬɤɚ ɱɟɪɟɡ ɫɟɬɱɚɬɵɣ ɮɢɥɶɬɪ ɧɚɝɧɟɬɚɟɬɫɹ ɧɚɫɨɫɨɦ ɜ ɮɢɥɶɬɪ ɬɨɧɤɨɣ 

ɨɱɢɫɬɤɢ ɦɚɫɥɚ. Ɉɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɦɚɫɥɨ ɩɨ ɲɥɚɧɝɭ ɩɨɞɚёɬɫɹ ɤ ɝɨɪɟɥɤɟ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɫɬɚɧɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɦɟɠɞɭ ɱɢɫɬɤɚɦɢ ɤɨɬɥɚ 

ɧɚ 30-50%. 

 

Ɋɢɫɭɧɨɤ 1.6 – ɫɬɚɧɰɢɹ ɮɢɥɶɬɪɚɰɢɢ ʝ˒ˋ˔˃ːˋˈ ˔˘ˈˏ˞ ˍˑˏ˒ˑːˑ˅ˍˋ ˋ ˒ˑˇˍˎˡ˚ˈːˋˢ SP-40 

1. ʣˋˎ˟˕˓ ˊ˃˄ˑ˓˃ ˕ˑ˒ˎˋ˅˃, ˔ˈ˕˚˃˕˞ˌ, ˗ˋˎ˟˕˓˃˙ˋˢ ˚˃˔˕ˋ˙ ˔˅˞˛ˈ ʹ ˏˏ 
(1-˞ˌ ˖˓ˑ˅ˈː˟ ˏˈ˘˃ːˋ˚ˈ˔ˍˑˌ ˑ˚ˋ˔˕ˍˋȌ; 

2. ʕё˔˕ˍˋˌ ˆˑ˗˓ˋ˓ˑ˅˃ːː˞ˌ ˛ˎ˃ːˆ ˋˊ ːˈ˓ˉ˃˅ˈˡ˜ˈˌ ˔˕˃ˎˋ ȋL: ʹ-ʹ,Ͷ ˏȌ; 
3. Ёˏˍˑ˔˕˟ ˘˓˃ːˈːˋˢ ˕ˑ˒ˎˋ˅˃; 
4. ʠ˕˃ː˙ˋˢ ˒ˑˇ˃˚ˋ ˕ˑ˒ˎˋ˅˃ SP-20; 

5. Эˎˈˍ˕˓ˑˇ˅ˋˆ˃˕ˈˎ˟ ˒ˑˇ˃ˡ˜ˈˌ ˔˕˃ː˙ˋˋ SP-20; 

6. ʢ˒˓˖ˆ˃ˢ ˏ˖˗˕˃; 
7. ʧˈ˔˕ˈ˓ёː˚˃˕˞ˌ ː˃ˆːˈ˕˃ˡ˜ˋˌ ː˃˔ˑ˔ ʞʠ SP-20; 
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8. ʑ˞ˍˎˡ˚˃˕ˈˎ˟ ʞʠ SP-20 (~ 220-͵ͺͲ ʑȌ; 
9. ʑ˞ˍˎˡ˚˃˕ˈˎ˟ ʣʠ SF-ͶͲ ȋ˃˅˕ˑˏ˃˕ ˍˑː˕˓ˑˎˢ ˕ˑˍ˃ ˒ˋ˕˃ːˋˢ ~ ʹʹͲ ʑȌ; 
10. ʓ˃˕˚ˋˍ ˖˓ˑ˅ːˢ ˕ˑ˒ˎˋ˅˃ ˔ ˄ˎˑˍˑˏ ˠˎˈˍ˕˓ˑːˋˍˋ SF-40; 

11. ʣˋˎ˟˕˓ ˔ˈ˕˚˃˕˞ˌ, ˇ˅˖˘˔˕˖˒ˈː˚˃˕˞ˌ, ˑ˄˔ˎ˖ˉˋ˅˃ˈˏ˞ˌ, ˗ˋˎ˟˕˓˃˙ˋˢ ˚˃˔˕ˋ˙ ˔˅˞˛ˈ Ͳ,ͷ — Ͳ,ͳͶ ˏˏ ȋ˅˕ˑ˓ˑˌ-˕˓ˈ˕ˋˌ ˖˓ˑ˅ˈː˟ ˏˈ˘˃ːˋ˚ˈ˔ˍˑˌ ˑ˚ˋ˔˕ˍˋȌ; 
12. ʡЭʜ ˒˓ˑˆ˓ˈ˅˃ ˕ˑ˒ˎˋ˅˃; 
13. К˓˃ː ˖ˇ˃ˎˈːˋˢ ˑ˕˔˕ˑˢ˅˛ˋ˘˔ˢ ˗˓˃ˍ˙ˋˌ; 
14. ʑ˔˕˓ˑˈːː˞ˌ ː˃˔ˑ˔ ˆˑ˓ˈˎˑ˚ːˑˆˑ ˖˔˕˓ˌ˔˕˅˃; 
15. ʣˋˎ˟˕˓ ˕ˑːˍˑˌ ˑ˚ˋ˔˕ˍˋ WͻʹͲ/ʹͳ ȋˋˎˋ ˃ː˃ˎˑˆȌ, ȋ˚ˈ˕˅ё˓˕˞ˌ ˖˓ˑ˅ˈː˟ ˏˈ˘˃ːˋ˚ˈ˔ˍˑˌ ˑ˚ˋ˔˕ˍˋȌ; 
16. К˓˃ː ˛˃˓ˑ˅˞ˌ; 
17. ʞ˃ːˈˎ˟ ˖˒˓˃˅ˎˈːˋˢ SP-40; 

18. Ёˏˍˑ˔˕˟ ˒˓ˑˆ˓ˈ˅˃-˗ˋˎ˟˕˓˃˙ˋˋ ˕ˑ˒ˎˋ˅˃ ˔˕˃ː˙ˋˋ ˗ˋˎ˟˕˓˃˙ˋˋ SF-40; 

19. ʞˑ˒ˎ˃˅ˑˍ ˇ˃˕˚ˋˍ˃ ˖˓ˑ˅ːˢ ˕ˑ˒ˎˋ˅˃ ˅ ёˏˍˑ˔˕ˋ ˒˓ˑˆ˓ˈ˅˃-˗ˋˎ˟˕˓˃˙ˋˋ 
SF-40; 

20. ʠ˅ˈ˕ˑˇˋˑˇ ˋːˇˋˍ˃˕ˑ˓˃ ˓˃˄ˑ˕˞ ʞʠ SP-20; 

21. ʡˈ˓ˏˑ˓ˈˆ˖ˎˢ˕ˑ˓ ȋ˕ˈ˓ˏˑ˔˕˃˕˃Ȍ ʡЭʜ˃; 
22. ʠ˅ˈ˕ˑˇˋˑˇ ˋːˇˋˍ˃˕ˑ˓˃ ˔ˈ˕ˋ ˒ˋ˕˃ːˋˢ; 
23. ʞ˓ˈˇˑ˘˓˃ːˋ˕ˈˎ˟ː˞ˌ ˍˎ˃˒˃ː ˔ ˏ˃ˆˋ˔˕˓˃ˎ˟ˡ ˔˄˓ˑ˔˃; 
24. ʑ˞ˍˎˡ˚˃˕ˈˎ˟ ʡЭʜ˃ ˒˓ˑˆ˓ˈ˅˃ ˕ˑ˒ˎˋ˅˃; 
25. ʒˑ˓ˈˎˑ˚ːˑˈ ˖˔˕˓ˑˌ˔˕˅ˑ; 
26. ʠˈ˕ˈ˅ˑˌ ˍ˃˄ˈˎ˟ ˠˎˈˍ˕˓ˑ˒ˋ˕˃ːˋˢ ʞʠ SF-40; 

27. ʟ˃ˊ˝ёˏ ˛˕ˈˍˈ˓˃ ˇˎˢ ˍ˃˄ˈˎˢ ˖˒˓˃˅ˎˈːˋˢ ʞʠ SP-ʹͲ ~ ʹʹͲ ʑ; 
28. ʠˈ˕ˈ˅ˑˌ ˍ˃˄ˈˎ˟ ˠˎˈˍ˕˓ˑ˒ˋ˕˃ːˋˢ ʣʠ SP-20; 

29. ʧ˕ˈˍˈ˓ ˒ˑˇ˔ˑˈˇˋːˈːˋˢ ˍ˃˄ˈˎˢ ʞʠ SP-ʹͲ ˍ ˒˃ːˈˎˋ ˖˒˓˃˅ˎˈːˋˢ ʣʠ SP-ͶͲ ȋ˅ ˍˑˏ˒ˎˈˍ˕ˈ ˒ˑ˔˕˃˅ˍˋȌ. 
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1.4 ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 

ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɨ 

ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɟɝɨ ɤɚɱɟɫɬɜɟ: 

 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɣ ɬɨɩɥɢɜɨ ɩɟɪɟɫɬɚёɬ 

ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ, 

ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɞɟɥɶɧɨɣ ɮɢɥɶɬɪɭɟɦɨɫɬɢ 

 Ɍɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɬɨɩɥɢɜɨ ɫɬɚɧɨɜɢɬɫɹ ɦɭɬɧɵɦ 

 ɉɨɤɚɡɚɬɟɥɶɢ ɩɥɨɬɧɨɫɬɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

 ȼɹɡɤɨɫɬɶ (ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ) 

 ɉɨɤɚɡɚɬɟɥɶ ɞɟɬɨɧɚɰɢɢ, ɢɡɦɟɪɹɟɦɵɣ ɫɪɟɞɫɬɜɚɦɢ ɦɨɛɢɥɶɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ (ɰɟɬɚɧɨɜɨɟ ɱɢɫɥɨ) 

 ȿɫɬɶ ɟɳё ɩɨɤɚɡɚɬɟɥɶ ɰɟɬɚɧɨɜɨɝɨ ɢɧɞɟɤɫɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 

ɭɱɢɬɵɜɚɬɶ ɰɟɬɚɧɨɜɨɟ ɱɢɫɥɨ ɱɢɫɬɨɝɨ, ɛɟɡ ɩɪɢɫɚɞɨɤ ɬɨɩɥɢɜɚ, ɧɨ ɧɨ 

ɫɥɨɠɧɨ ɨɩɪɟɞɟɥɢɦ. 

 ɉɨɤɚɡɚɬɟɥɶ ɩɟɪɟɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɩɚɪɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ – 

ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ 

 ɉɨɤɚɡɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɜ 

ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɪɚɜɧɢɬɶ ɫ ɧɨɪɦɚɬɢɜɧɵɦ 

Ʉɨɧɟɱɧɨ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɩɪɨɜɟɞёɧɧɚɹ ɷɤɫɩɟɪɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɷɤɫɩɟɪɬɢɡɚ – ɷɬɨ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɣ ɢ ɬɨɱɧɵɣ ɫɩɨɫɨɛ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɗɬɨɬ ɫɩɨɫɨɛ ɧɟ ɜɫɟɝɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧёɧ. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɷɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɟɬɫɹ ɫɩɨɫɨɛ ɩɪɢɦɟɧɟɧɢɹ ɩɨɪɬɚɬɢɜɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɨɞɟɥɟɣ ɩɨɪɬɚɬɢɜɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. ȿɫɬɶ ɥɚɛɨɪɚɬɨɪɢɹ 

ɪɚɡɪɚɛɨɬɤɢ ȽɈɋɇɂɂɌɂ, ɟɫɬɶ ɩɟɪɟɞɜɢɠɧɵɟ ɥɚɛɨɪɚɬɨɪɢɢ ɧɚ ɛɚɡɟ ɥɟɝɤɨɜɵɯ ɢ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. ɂ ɡɞɟɫɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
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ɰɟɧɚ-ɤɚɱɟɫɬɜɨ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɟɦ ɜɵɲɟ ɰɟɧɚ, ɬɟɦ ɛɨɥɟɟ ɩɨɥɧɵɦ ɢ 

ɤɚɱɟɫɬɜɟɧɧɵɦ ɛɭɞɟɬ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ʜˑ ˈ˔˕˟ ːˈˍˑ˕ˑ˓˞ˈ ˒˓ˑ˔˕ˈˌ˛ˋˈ ˔˒ˑ˔ˑ˄˞ ˇˎˢ ˑ˒˓ˈˇˈˎˈːˋˢ ːˈˇˑ˔˕˃˕ˑ˚ːˑˆˑ ˍ˃˚ˈ˔˕˅˃ ˇˋˊˈˎ˟ːˑˆˑ ˕ˑ˒ˎˋ˅˃, ˍˑ˕ˑ˓˞ˈ ˏˑˉːˑ ˋ˔˒ˑˎ˟ˊˑ˅˃˕˟ ˅ ˒ˑˎˈ˅˞˘ ˖˔ˎˑ˅ˋˢ˘. ʟ˃˔˔ˏˑ˕˓ˋˏ ˅ˋˊ˖˃ˎ˟ː˞ˌ ˔˒ˑ˔ˑ˄ ˑ˒˓ˈˇˈˎˈːˋˢ ˍ˃˚ˈ˔˕˅˃ ˇˋˊˈˎ˟ːˑˆˑ ˕ˑ˒ˎˋ˅˃. ʦ˃˔˕ˑ ˅ ˕ˑ˒ˎˋ˅ˑ ˇˑ˄˃˅ˎˢˡ˕ ˍˈ˓ˑ˔ˋː. ʓˎˢ ˒˓ˑ˅ˈ˓ˍˋ ˕ˑ˒ˎˋ˅˃ ˠ˕ˋˏ ˏˈ˕ˑˇˑˏ ːˈˑ˄˘ˑˇˋˏˑ ˔˓˃˅ːˋ˕˟ ˅ˋˊ˖˃ˎ˟ːˑ ȋ˅ ˒˓ˑˊ˓˃˚ːˑˌ ˕˃˓ˈȌ ˇ˅˃ ˒˓ˑˇ˖ˍ˕˃: ˒˓ˑˇ˖ˍ˕ ˘ˑ˓ˑ˛ˈˆˑ ˆ˃˓˃ː˕ˋ˓ˑ˅˃ːːˑˆˑ ˍ˃˚ˈ˔˕˅˃ ˋ ˋ˔˒˞˕˖ˈˏ˞ˌ ˒ˑˇˑˊ˓ˋ˕ˈˎ˟ː˞ˌ ˒˓ˑˇ˖ˍ˕. ʔ˔ˎˋ ˙˅ˈ˕ ˋ ˒˓ˑˊ˓˃˚ːˑ˔˕˟ ˑ˕ˎˋ˚˃ˡ˕˔ˢ, ˃ ˕ˈˏ ˄ˑˎˈˈ ˋˏˈˈ˕˔ˢ ˑ˔˃ˇˑˍ ˋˎˋ ˒˓ˋˏˈ˔˟ – ˕ˑ ˠ˕ˑ ˒ˈ˓˅˞ˌ ˒ˑˍ˃ˊ˃˕ˈˎ˟ ːˈˍ˃˚ˈ˔˕˅ˈːːˑˆˑ ˇˋˊˈˎ˟ːˑˆˑ ˕ˑ˒ˎˋ˅˃. ʓˎˢ ˒˓ˑ˅ˈ˓ˍˋ ˇˋˊˈˎ˟ːˑˆˑ ˕ˑ˒ˎˋ˅˃ ˏˑˉːˑ ˋ˔˒ˑˎ˟ˊˑ˅˃˕˟ ˄˖ˏ˃ˉː˞ˌ ˗ˋˎ˟˕˓. ʜˈˑ˄˘ˑˇˋˏˑ ː˃ːˈ˔˕ˋ ˕ˑ˒ˎˋ˅ˑ ː˃ ˒ˑ˅ˈ˓˘ːˑ˔˕˟ ˗ˋˎ˟˕˓˃ ˋ ˔ˎˈˇˋ˕˟ ˊ˃ ˋˊˏˈːˈːˋˢˏˋ. ʔ˔ˎˋ ˑ˔˕˃ˎˑ˔˟ ˔˅ˈ˕ˎˑˈ ˒ˢ˕ːˑ, ˕ˑ ˅˔ё ˘ˑ˓ˑ˛ˑ, ˃ ˈ˔ˎˋ ˒ˢ˕ːˑ ˕ёˏːˑˆˑ ˑˍ˓˃˔˃ ˋ ˔ˑˇˈ˓ˉˋ˕ ˅ˍ˓˃˒ˎˈːˋˢ ˋˎˋ ˑ˔˃ˇˑˍ – ˕ˑ ˠ˕ˑ ˔˅ˋˇˈ˕ˈˎ˟˔˕˅˖ˈ˕ ˑ ːˋˊˍˑˏ ˍ˃˚ˈ˔˕˅ˈ ˕ˑ˒ˎˋ˅˃ ˋˎˋ ˑ ˇˑ˄˃˅ˎˈːˋˋ ˅ ːˈˆˑ ˚ˈˆˑ-˕ˑ ːˈ ˕ˑˆˑ. ʔ˔ˎˋ ˇˑ˄˃˅ˋ˕˟ ˅ ˇˋˊˈˎ˟ːˑˈ ˕ˑ˒ˎˋ˅ˑ ˏ˃˓ˆ˃ː˙ˑ˅ˍ˖, ˕ˑ ˏˑˉːˑ ˑ˒˓ˈˇˈˎˋ˕˟ ˒ˑˍ˃ˊ˃˕ˈˎ˟ ː˃ˎˋ˚ˋˢ ˅ˑˇ˞. ʛ˃˓ˆ˃ː˙ˑ˅ˍ˃ ːˈ ˇˑˎˉː˃ ˓˃˔˕˅ˑ˓ˢ˕˟˔ˢ ˅ ˘ˑ˓ˑ˛ˈˏ ˇˋˊˈˎ˟ːˑˏ ˕ˑ˒ˎˋ˅ˈ, ˃ ˓˃ˊ˅ˑˇ˞ ˗ˋˑˎˈ˕ˑ˅ˑˆˑ, ˓ˑˊˑ˅ˑˆˑ ˋ ˍ˓˃˔ːˑˆˑ ˙˅ˈ˕ˑ˅ ˄˖ˇ˖˕ ˔˖ˇˋ˕˟ ˑ ː˃ˎˋ˚ˋˋ ˅ˑˇ˞ ˅ ˕ˑ˒ˎˋ˅ˈ. ʞ˓ˑ˅ˈ˓ˍ˃ ˒˃˔˒ˑ˓˕˃ ˍ˃˚ˈ˔˕˅˃ ˕ˑ˒ˎˋ˅˃ ʜˈ ˔˕ˑˋ˕ ˒ˑˍ˖˒˃˕˟ ˍˑ˕˃ ˅ ˏˈ˛ˍˈ. ʔ˔ˎˋ ˅˞ ˊ˃˒˓˃˅ˎˢˈ˕ˈ˔˟ ː˃ Аʖʠ ˅˒ˈ˓˅˞ˈ, ːˈ ˒ˑˎˈːˋ˕ˈ˔˟ ˒ˑ˒˓ˑ˔ˋ˕˟ ˒˃˔˒ˑ˓˕ ˍ˃˚ˈ˔˕˅˃ ˕ˑ˒ˎˋ˅˃. ʓˑˍ˖ˏˈː˕, ˍˑ˕ˑ˓˞ˌ ˅˞ˇ˃ˈ˕ ˒˓ˑˋˊ˅ˑˇˋ˕ˈˎ˟ ːˈ˗˕ˈ˒˓ˑˇ˖ˍ˕ˑ˅, ˔ˑˇˈ˓ˉˋ˕ ˑ˔ːˑ˅ː˞ˈ ˘˃˓˃ˍ˕ˈ˓ˋ˔˕ˋˍˋ ʓʡ. К ːˋˏ ˑ˕ːˑ˔ˢ˕˔ˢ: ˙ˈ˕˃ːˑ˅ˑˈ ˚ˋ˔ˎˑ – ˇˎˢ ˍ˃˚ˈ˔˕˅ˈːːˑˌ ˔ˑˎˢ˓ˍˋ ˒ˑˍ˃ˊ˃˕ˈˎ˟ 
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 ˇˑˎˉˈː ː˃˘ˑˇˋ˕˟˔ˢ ˅ ˋː˕ˈ˓˅˃ˎˈ ˑ˕ ͶͲ ˇˑ 55 ˗˓˃ˍ˙ˋˑːː˞ˌ ˔ˑ˔˕˃˅ – ˇˋ˃˒˃ˊˑː ˕ˈˏ˒ˈ˓˃˕˖˓ ˋ˔˒˃˓ˈːˋˢ ˇˋˊˈˎ˟ːˑˆˑ ˕ˑ˒ˎˋ˅˃ ˏˑˉˈ˕ ː˃˘ˑˇˋ˕˟˔ˢ ˅ ˒˓ˈˇˈˎ˃˘ ͳͷͲ-͵͸Ͳ°ʠ. ʠˑˎˢ˓ˍ˃ ˔ ˕ˢˉˈˎ˞ˏ ˗˓˃ˍ˙ˋˑːː˞ˏ ˔ˑ˔˕˃˅ˑˏ ˍˋ˒ˋ˕ ˒˓ˋ ˕ˈˏ˒ˈ˓˃˕˖˓ˈ ʹ͸Ͳ-͵͸Ͳ°ʠ ˅ˢˊˍˑ˔˕˟ – ˔ˑˆˎ˃˔ːˑ ʒʝʠʡ ˅ˢˊˍˑ˔˕˟ ˇˑˎˉː˃ ː˃˘ˑˇˋ˕˟˔ˢ ˅ ˒˓ˈˇˈˎ˃˘ 
1,8-ͷ ˏˏ;/˔ ˒ˎˑ˕ːˑ˔˕˟ – ːˑ˓ˏ˃ ˇˎˢ ˎˈ˕ːˈˆˑ ʓʡ – ͺ͸Ͳ ˏͿ, ˇˎˢ ˊˋˏːˈˆˑ – ͺͶͲ ˏͿ ˒˓ˋ ˕ˈˏ˒ˈ˓˃˕˖˓ˈ +ʹͲ°ʠ ʔ˔ˎˋ ˅ ˒˓ˈˇˑ˔˕˃˅ˎˈːˋˋ ˒˃˔˒ˑ˓˕˃ ˍ˃˚ˈ˔˕˅˃ ː˃ Аʖʠ ˅˃ˏ ˑ˕ˍ˃ˊ˞˅˃ˡ˕, ˑ˕ ˊ˃˒˓˃˅ˍˋ ˅ ˕˃ˍˑˏ ˏˈ˔˕ˈ ˎ˖˚˛ˈ ˑ˕ˍ˃ˊ˃˕˟˔ˢ. ʗ˔˒ˑˎ˟ˊ˖ˢ ˕ˑ˒ˎˋ˅ː˞ˈ ˍ˃˓˕˞ ʒ˃ˊ˒˓ˑˏːˈ˗˕˟, ˒ˑˇˑ˄ː˞ˈ ˔ˋ˕˖˃˙ˋˋ ˋ˔ˍˎˡ˚ˈː˞, ˒ˑ˔ˍˑˎ˟ˍ˖ ˕ˑ˒ˎˋ˅ˑ ˠ˕ˑˆˑ ˒˓ˑˋˊ˅ˑˇˋ˕ˈˎˢ ˑ˕ˎˋ˚˃ˈ˕˔ˢ ˔˕˃˄ˋˎ˟ː˞ˏ ˍ˃˚ˈ˔˕˅ˑˏ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɌɋɆ . 

1 Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɬ 750 

2 Ȼɟɧɡɢɧ, ɬ 170 

3 Ɇɨɬɨɪɧɨɟ ɦɚɫɥɨ, ɬ 16 

4 Ɍɪɚɧɫɦɢɫɫɢɨɧɧɨɟ ɦɚɫɥɨ, ɬ 10 

5 Ʉɨɧɫɢɫɬɟɧɬɧɚɹ ɫɦɚɡɤɚ, ɬ 2 

 

2.1 Ɋɨɥɶ ɢ ɡɧɚɱɟɧɢɟ ɬɨɩɥɢɜɨ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

 

Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɌɋɆ – ɷɬɨ ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ. Ɉɬ ɤɚɱɟɫɬɜɚ ɢ 

ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɩɨɫɬɚɜɤɢ ɬɨɩɥɢɜɨ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɡɚɜɢɫɢɬ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ. Ɍɨɩɥɢɜɨ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 15…25 

ɩɪɨɰɟɧɬɨɜ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɨɬɟɝɨ 

ɤɚɱɟɫɬɜɚ ɫɢɥɶɧɨ ɡɚɜɢɫɹɬ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. Ʉɚɱɟɫɬɜɨ ɢ 

ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɩɨɫɬɚɜɤɚ ɬɨɩɥɢɜɚ ɜɥɢɹɟɬ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɩɪɨɫɬɨɢ ɬɟɯɧɢɤɢ, ɚ 

ɜɪɟɦɟɧɧɨɣ ɩɨɤɡɚɬɟɥɶ ɨɱɟɧɶ ɜɚɠɟɧ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ. Ʉɨɝɞɚ, ɧɚɩɪɢɦɟɪ, 

ɭɛɨɪɨɱɧɚɹ ɬɟɯɧɢɤɚ ɜɵɧɭɠɞɟɧɚ ɩɪɨɫɬɚɢɜɚɬɶ, ɬɟɪɹɸɬɫɹ ɞɪɚɝɨɰɟɧɧɵɟ ɱɚɫɵ 

ɫɠɚɬɵɯ ɫɪɨɤɨɜ. 

Ʉɚɱɟɫɬɜɨ ɌɋɆ ɬɚɤ ɠɟ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɢ ɧɚ ɫɪɨɤ ɫɥɭɸɛɵ ɚɝɪɟɝɚɬɨɜ 

ɬɟɯɧɢɤɢ, ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ. 

ȼɨ ɦɧɨɝɢɯ ɯɨɡɹɣɫɬɜɚɯ ɢɦɟɸɬɫɹ ɧɟɨɛɨɪɭɞɨɜɚɧɧɵɟ ɧɟɮɬɟɫɤɥɚɞɵ ɧɚ 

ɤɨɬɨɪɵɯ ɧɚɪɭɲɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɯɪɚɧɟɧɢɸ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɱɬɨ ɜɥɟɱёɬ ɩɨɬɟɪɸ ɢɯ ɤɚɱɟɫɬɜɚ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ: 

ɧɚɥɢɱɢɟ ɩɪɢɦɫɟɣ, ɜɨɞɵ, ɨɤɢɫɥɟɧɢɸ ɢ ɞɪ. 
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ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɌɋɆ ɩɥɨɯɨɝɨ ɤɚɱɟɫɬɜɚ ɢɡɧɨɫ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɫɯɨɞɢɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, ɫɧɢɠɚɸɬɫɹ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ ɦɨɳɧɨɫɬɶ. 

 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɩɚɫɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɦɟɫɬɢɦɨɫɬɢ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɋɚɫɯɨɞ ȾɌ ɩɪɢɧɢɦɚɟɦ -750  ɬ/ɝɨɞ, ɛɟɧɡɢɧɚ -170  ɬ/ɝɨɞ, ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

ɧɟɮɬɟɛɚɡɵ ɜ ɫɪɟɞɧɟɦ- 35 ɤɦ, ɞɨɪɨɠɧɵɟ ɭɫɥɨɜɢɹ - ɚɫɮɚɥɶɬ, ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ- 2 ɞɧɹ, ɞɨɫɬɚɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦɢ ɨɛɴёɦɚɦɢ 

Ɉɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɞɨɫɬɚɜɤɢ:             

   

               
xp

go*ã

îïò.àö L

LQ
V =  ,                                                        (2.1) 

 

ɝɞɟ Qɝ- ɨɠɢɞɚɟɦɵɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ȽɋɆ;  

     goL - ɫɬɨɢɦɨɫɬɶ ɞɨɫɬɚɜɤɢ , ɪɭɛ.; 

Lxp- ɫɬɨɢɦɨɫɬɶ ɯɪɚɧɟɧɢɹ, ɪɭɛ./ɬ.ɝɨɞ; 

    ɋɬɨɢɦɨɫɬɶ ɞɨɫɬɚɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɨɞɧɨɣ ɬɨɧɧɵ ɧɟɮɬɟɩɪɨɞɭɤɬɚ: 

 

                goL = 0,2+0,1·RȾ ,                                            (2.2) 

 

                    Lxp = 
fɪ

d



1

 + 
2

ɌH ɐK 
 ,                                      (2.3) 

 

 ɝɞɟ RȾ - ɪɚɫɫɬɨɹɧɢɟ ɞɨɫɬɚɜɤɢ, ɤɦ.; 

 d1 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɬɟɱɟɧɢɢ 

ɝɨɞɚ, ɪɭɛ/ɝɨɞ;      
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     ð - ɩɥɨɬɧɨɫɬɶ, ɬ/ɦɷ
; 

     f- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬ; 

ɄH - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɡɚ 1 ɝɨɞ; 

ɐ,Ɍ -ɰɟɧɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɪɭɛ/ɬ. 

    

     ɞɥɹ ȾɌ: 

 

goL  = 0,2 + 0,1 · 35 = 3,7 ɪɭɛ.; 

Lxp = 
95,083,0

1


 + 

2

2515,1 
 = 15,6 ɪɭɛ./ɬ 

 

   Ɉɩɪɟɞɟɥɢɦ ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ: 

 

6,15

7,3750

.


ɨɩɬɚɰ

V  = 13,3 ɬ. 

 

    ɞɥɹ ɛɟɧɡɢɧɚ: ɫɬɨɢɦɨɬɶ ɯɪɚɧɟɧɢɹ 

 

Lxp = 
95,083,0

1


 + 

2

2515,1 
 = 15,6 ɪɭɛ./ɬ. 

 

    Ɉɩɪɟɞɟɥɢɦ ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ: 

 

6,15

7,3170

.


ɨɩɬɚɰ

V  = 6,3 ɬ. 

 

   Ɉɩɬɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɞɨɫɬɚɜɤɢ: 

 

          Nɰ.ɨɩɬ = 
ɨɩɬV ɚɚ

Q M

.
 ,                                                  (2.4) 
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   ɝɞɟ QM –ɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ; 

        Vɚɰ.ɨɩɬ-ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɞɨɫɬɚɜɤɢ, ɬ; 

 ɞɥɹ ȾɌ: 

     

Nɰ.ɨɩɬ = 
3,13

750
 = 56,4 ɪɚɡ ɜ ɝɨɞ. 

 

     ɞɥɹ ɛɟɧɡɢɧɚ: 

 

Nɰ.ɨɩɬ = 
3,6

170
 = 27 ɪɚɡ ɜ ɝɨɞ. 

 

     ɉɟɪɟɨɞɢɱɧɨɫɬɶ ɞɨɫɬɚɜɤɢ ɬɨɩɥɢɜɚ: 

 

         tɰ.ɨɩɬ = 
ɨɩɬN ɰ

Ɍ

.
 ,                                                        (2.5) 

ɝɞɟ Ɍ-ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɞɧɹɯ; 

 

          ɞɥɹ ȾɌ: 

     

tɰ.ɨɩɬ = 
4,56

365
 = 7 ɞɧɟɣ. 

 

          ɞɥɹ ɛɟɧɡɢɧɚ: 

 

tɰ.ɨɩɬ = 
27

365
 = 14 ɞɧɟɣ. 

 

  Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɪɚɯɨɜɨɝɨ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ: 
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   S =( G -1 ) · G · ( tg + tɰ ) 


                                        (2.6) 

 

ɝɞɟ G -ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, G =4; 

G – ɫɪɟɞɧɢɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ. 

     tg – ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ; 

     tɰ – ɩɟɪɟɨɞɢɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɡɚɩɚɫɨɜ; 

 

          G = 
365

Q ɝ
                                                      (2.7) 

 

    ɞɥɹ ȾɌ: 

 

         G = 
365

750
 = 2 ɬ.  

 

      ɋɬɪɚɯɨɜɨɝɨ ɡɚɩɚɫɚ ȾɌ: 

 

S =( 4 - 1 ) · 2 · ( 2 + 5 ) 0,8
 = 31,6 ɬ. 

 

      ɞɥɹ ɛɟɧɡɢɧɚ: 

 

G = 
365

170
 = 0,5 ɬ. 

 

      ɋɬɪɚɯɨɜɨɝɨ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ: 

 

S =( 4 - 1 ) · 0,5 · ( 2 + 7 ) 0,8
 = 9,4 ɬ. 

 

  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɚɫɨɜ: 
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Vmax = S + G·( tg + tɰ ) ,                                            (2.8) 

 

ɝɞɟ G – ɫɪɟɞɧɢɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ. 

    tg – ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ; 

    tɰ – ɩɟɪɟɨɞɢɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ; 

ɞɥɹ ȾɌ: 

 

Vmax = 31,6 + 2 · (2 + 5) = 45,6 ɬ. 

 

    ɞɥɹ ɛɟɧɡɢɧɚ: 

 

Vmax = 9,4 + 0,5 · (2 + 7) = 13,9 ɬ. 

 

    ȼɦɟɫɬɢɦɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ: 

           V = 
fp

V



max
 ,                                                      (2.9) 

 

ɝɞɟ ɪ – ɩɥɨɬɧɨɫɬɶ; 

     f – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬɢ. 

      ɞɥɹ ȾɌ: 

 

         Vɞ.ɬ = 
95,083,0

6,45


 = 57,8ɦ3

. 

 

        ɞɥɹ ɛɟɧɡɢɧɚ:  

 

          Vɛ = 
95,075,0

9,13


 = 19,5 ɦ3 

. 
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 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ: 

 

         V = Vɞ.ɬ + Vɛ  ,                                                 (2.10) 

 

V = 57,8 + 19,5 = 77,3 ɦ3 

 

ɉɨ ɞɚɧɧɨɦɭ ɪɚɫɱёɬɭ ɜɢɞɧɨ ɱɬɨ ɷɮɮɟɤɬɢɜɧɵɦ ɛɭɞɟɬ ɞɨɫɬɚɜɥɹɬɶ ɬɨɩɥɢɜɨ 

ɨɞɢɧɚɤɨɜɵɦɢ ɨɛɴёɦɚɦɢ (ɩɨɫɬɨɹɧɧɵɣ ɨɛɴёɦ ɞɨɫɬɚɜɤɢ) ɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 

ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɞɨɫɬɚɜɤɢ. ɋɨ ɜɪɟɦɟɧɟɦ ɪɚɡɜɢɬɢɹ ɧɟɮɬɟɫɤɥɚɞɚ ɪɚɰɢɥɧɚɥɶɧɨ 

ɜɧɟɞɪɢɬɶ ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚɩɚɫɨɜ 

ȼɵɛɢɪɚɟɦ ɬɢɩɨɜɨɣ ɩɪɨɟɤɬ ɜɦɟɫɬɢɦɨɫɬɶɸ 80 ɤɭɛ. ɦ.  
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2.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

ɑɬɨ ɬɚɤɨɟ ɨɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɫɨɯɪɚɧɟɧɢɟ 

ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɩɪɢɨɪɢɬɟɬɟ ɧɚ ɥɸɛɨɦ ɩɪɟɞɩɪɢɹɬɢɢ. 

ȼɚɠɧɨ, ɱɬɨɛɵ ɪɚɛɨɬɨɞɚɬɟɥɶ ɨɛɟɫɩɟɱɢɥ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ, 

ɩɨɡɚɛɨɬɢɥɫɹ ɨ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɬɪɭɞɚ. Ⱥ ɷɬɨ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɦɟɪ, 

ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɩɨɞɯɨɞɚ. 

ɐɟɥɶ ɤɨɦɩɥɟɤɫɚ ɷɬɢɯ ɦɟɪ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚ 

ɜɵɫɲɟɦ ɭɪɨɜɧɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɫɧɨɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɢ ɧɨɪɦɵ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ Ɍɪɭɞɨɜɨɦ ɤɨɞɟɤɫɟ. ɉɨɦɢɦɨ ɤɨɞɟɤɫɚ, 

ɞɟɣɫɬɜɭɸ ɢ ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ. Ȼɟɡ ɡɧɚɧɢɣ ɜ ɷɬɨɣ 

ɨɛɥɚɫɬɢ ɧɢɤɚɤ ɧɟ ɨɛɨɣɬɢɫɶ. 

Ʉɨɧɟɱɧɨ, ɩɪɟɞɩɪɢɹɬɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɧɭɸ ɨɬɪɚɫɥɟɜɭɸ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɧɨ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɛɟɡɨɝɨɜɨɪɨɱɧɨ. Ɉɫɧɨɜɚ ɜɫɟɯ ɦɟɪ - ɷɬɨ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɬɪɚɜɦɨɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ. 

Ɂɨɧɚ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɩɪɢɧɚɞɥɟɠɢɬ ɪɚɛɨɬɨɞɚɬɟɥɸ. ɇɟɥɶɡɹ ɢɫɤɥɸɱɚɬɶ ɢ ɪɚɛɨɬɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɥɭɠɛ, ɤɨɬɨɪɵɟ ɟɫɬɶ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ, ɪɚɡɪɚɛɨɬɤɚ 

ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ - ɜɫɟ ɷɬɨ 

ɨɛɹɡɚɧɧɨɫɬɢ ɪɚɛɨɬɨɞɚɬɟɥɹ. 

Ʉɨɦɩɥɟɤɫ ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ 

ɫɨɡɞɚɬɶ: 

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɋɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɶɸ, ɜɟɧɬɢɥɹɰɢɟɣ ɢ 

ɬɚɤ ɞɚɥɟɟ; 

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɪɚɛɨɬɧɢɤɚɦ ɫɩɟɰɨɞɟɠɞɵ, ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɧɚ ɫɩɟɰɢɮɢɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
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ɂɧɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ; 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɨ ɜɫɟɦ ɩɪɚɜɢɥɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

ȼɚɠɧɨ, ɱɬɨɛɵ ɢ ɫɨɬɪɭɞɧɢɤɢ ɩɪɢɧɢɦɚɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɭɱɚɫɬɢɟ ɜ 

ɨɛɟɫɩɟɱɟɧɢɟ ɫɜɨɟɣ ɫɨɛɫɬɜɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɪɭɲɟɧɢɣ, 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɚɜɚɪɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɧɟɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɤɚɠɞɵɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɥɚɞɚɬɶ ɡɧɚɧɢɹɦɢ ɩɨ ɢɧɫɬɪɭɤɬɚɠɭ, ɧɨɫɢɬɶ 

ɫɩɟɰɨɞɟɠɞɭ, ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɬ ɬɨɝɨ, 

ɧɚɫɤɨɥɶɤɨ ɝɪɚɦɨɬɟɧ ɱɟɥɨɜɟɤ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɡɚɜɢɫɢɬ ɟɝɨ ɫɨɛɫɬɜɟɧɧɚɹ 

ɠɢɡɧɶ. 

 

2.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ 

 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – ɨɞɧɚ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɚɞɚɱɶ, ɬɟɦ ɛɨɥɟɟ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɪɢɫɤɚ ɡɚɝɪɹɡɧɟɧɢɹ. Ɋɭɤɨɜɨɞɢɬɟɥɶ 

ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɟɧ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɨɧ ɧɟ ɬɨɥɶɤɨ ɧɟɫёɬ ɨɬɜɟɫɬɜɟɧɧɨɫɬɶ ɡɚ 

ɜɥɢɹɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɡ-ɡɚ 

ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ – ɩɟɪɟɞ ɝɨɫɭɞɚɪɫɬɜɨɦ, ɧɨ ɢ ɥɢɱɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɩɟɪɟɞ ɨɛɳɟɫɬɜɨɦ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɧɨɪɦɵ, ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɧɟɮɬɟɫɤɥɚɞɚ, ɬɚɤ ɢ ɩɪɢ ɟɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɧɵɟ 

ɡɨɧɵ ɢ ɪɚɫɫɬɨɹɧɢɹ: 

- ɞɨ ɩɨɫɬɪɨɟɤ – 50ɦ; 

- ɞɨ ɥɟɫɧɵɯ ɦɚɫɫɢɜɨɜ – 200ɦ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 

- ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɬɨɹɧɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɢ 

ɨɬɜɟɱɚɸɬ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɦ ɢ ɫɬɚɧɞɚɪɬɚɦ; 

- ɨɛɹɡɚɬɟɥɶɧɚɹ ɩɨɤɭɩɤɚ ɫɪɟɞɫɬɜ ɢ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢ ɢɯ ɪɟɝɭɥɹɪɧɚɹ 
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ɩɨɜɟɪɤɚ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɫ ɜɵɞɚɱɟɣ ɡɚɤɥɸɱɟɧɢɹ; 

- ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɵɯ ɡɨɧ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɫɬɚɧɨɜɨɤ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɫɢɫɬɟɦ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ; 

- ɭɱёɬ ɜɵɛɪɨɫɨɜ ɢ ɜɟɞɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ. 

ɉɟɪɟɱɢɫɬɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɡɜɨɥɹɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɭɦɟɧɶɲɚɬɶ 

ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

 

2.5 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɇɚ ɪɹɞɭ ɫ ɭɦɫɬɜɟɧɧɵɦ ɬɪɭɞɨɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɟɨɛɥɚɞɚɟɬ 

ɮɢɡɢɱɟɫɤɢɣ ɬɪɭɞ. ȼɫё ɷɬɨ ɨɬɹɝɨɳɚɟɬɫɹ ɜɪɟɞɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ, 

ɜɪɟɞɧɵɟ ɩɚɪɵ ɪɟɚɤɬɢɜɨɜ, ɩɨɫɬɨɹɧɧɵɟ ɡɚɩɚɯɚ ɩɪɨɱɢɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, 

ɤɨɧɬɚɤɬ ɫɨ ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɱɬɨ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ 

ɡɞɨɪɨɜɶɟ ɪɚɛɨɱɢɯ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɸɬɫɹ ɫɨɬɪɭɞɧɢɤɢ ɤɨɬɨɪɵɯ ɭɫɥɨɜɧɨ ɦɨɠɧɨ 

ɪɚɡɥɟɞɢɬɶ ɧɚ 2 ɤɚɬɟɝɨɪɢɢ: ɦɚɲɢɧɢɫɬɵ ɢ ɜɨɞɢɬɟɥɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɡɚɧɹɬɵɟ ɧɚ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɫɬɟɧɞɵ. ȼ ɫɥɭɱɚɟ 

ɜɨɞɢɬɟɥɟɣ ɢ ɦɚɲɢɧɢɫɬɨɜ, ɢɯ ɪɚɛɨɬɚ ɫɜɹɡɚɧɚ ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɨɣ ɢ ɦɚɥɨɣ ɩɨɞɜɢɠɧɨɫɬɶɸ, ɥɢɛɨ ɩɪɟɛɵɜɚɧɢɟɦ ɜ ɨɞɢɧɚɤɨɜɨɦ 

ɩɨɥɨɠɟɧɢɢ ɬɟɥɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɱɬɨ ɩɥɨɯɨ ɫɤɚɡɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ. ȼ 

ɫɥɭɱɚɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɫɬɚɯ ɬɪɟɛɭɟɬɫɹ 

ɯɨɪɨɲɚɹ ɤɨɨɪɞɢɧɚɰɢɹ ɞɜɢɠɟɧɢɣ, ɭɦɫɬɜɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. Ɍɚɤ ɠɟ ɬɪɟɛɭɟɬɫɹ 

ɩɨɜɵɲɟɧɧɚɹ ɜɵɧɨɫɥɢɜɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɝɪɭɩɩ ɦɵɲɰ ɭ ɷɬɢɯ ɪɚɛɨɬɧɢɤɨɜ. 

ɉɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɬɪɟɧɢɪɨɜɤɭ ɝɪɭɩɩ ɦɵɲɰ ɢ ɧɚ ɪɚɫɫɥɚɛɥɟɧɢɟ ɢ ɫɦɟɧɭ ɪɨɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɠɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ. 
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Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɪɚɡɦɢɧɤɢ ɜ ɫɟɪɟɞɢɧɟ ɪɚɛɨɱɟɝɨ ɞɧɹ. 

ɍɩɪɚɠɧɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɚɫɬɹɠɤɭ ɧɚɝɪɭɠɟɧɧɵɯ ɦɵɲɰ ɢ 

ɪɚɡɪɚɛɨɬɤɭ ɫɭɫɬɚɜɨɜ. 

Ɍɚɤ ɠɟ, ɜ ɪɚɦɤɚɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɛɨɪɶɛɵ ɫ ɤɭɪɟɧɢɟɦ 

ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɡɚɩɪɟɳɚɸɳɢɟ ɤɭɪɟɧɢɟ ɡɧɚɤɢ ɢ ɩɥɚɤɚɬɵ ɨ ɜɪɟɞɟ ɤɭɪɟɧɢɹ, 

ɧɚɡɧɚɱɢɬɶ ɲɬɪɚɮɵ ɡɚ ɤɭɪɟɧɢɟ ɜ ɧɟɩɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɚɭɡɵ ɜ ɯɨɞɟ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɚ 

ɜ ɫɥɭɱɚɟ ɜɨɞɢɬɟɥɟɣ – ɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɢ ɪɚɡɦɢɧɚɬɶɫɹ ɤɚɠɞɵɟ 200 ɤɦ ɩɭɬɢ. ɋ 

ɪɚɡɜɢɬɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɦɭɧɢɤɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɦɢɧɤɢ ɧɟ ɫɨɫɬɚɜɢɬ ɬɪɭɞɚ. Ɉɛɹɡɚɧɧɨɫɬɶ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 

ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɰɟɧɬɪɨɛɟɠɧɨɣ 

ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ ɢ ɟɟ ɪɚɫɱɟɬ 

 

Ɉɫɧɨɜɧɵɦ ɢ ɧɚɢɛɨɥɟɟ ɷɮɟɤɬɢɜɧɵɦ ɮɢɥɶɬɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ 

ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɛɢɪɚɟɦ ɰɟɧɬɪɢɮɭɝɭ. ɗɬɨ ɪɟɲɟɧɢɟ ɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɭ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ, ɩɨɜɵɲɚɸɳɟɝɨ ɞɚɜɥɟɧɢɟ, ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɧɚɫɨɫɚ. 

 

Ɍɚɛɥɢɰɚ 3.1 Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɬɨɩɥɢɜɚ. 

ȼɢɞ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɪɚɞɢɭɫ 
ɱɚɫɬɢɰ, ρ (ɦ) 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 
ɩɥɨɬɧɨɫɬɶɸ ɬɨɩɥɢɜɚ ɢ 
ɡɚɝɪɹɡɧɢɬɟɥɹ, Δ, (ɤɝ/ɦ3

) 

Ȼɚɤɬɟɪɢɢ ɢ ɨɝɪɚɧɢɤɚ 60·10-6 
300 

ɦɟɯɚɧɢɱɟɫɤɢɟ 29·10-6
 2600 

ɇɚɥɢɱɢɟ ɠɟɥɟɡɚ 21·10-6
 6900 

 

 

 

 

 

ɂɡɦ. Ʌɢɫт № ɞɨɤɭɦ. ɉɨɞɩɢсь Ⱦɚɬа 

Ʌɢɫɬ 

      1 
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Ɋɚɡɪɚɛ. Ƚɚɥɟɟɜ 

ɉɪɨɜɟɪ. Ɇɟɞɜɟɞɟɜ 

Ɋɟɰɟɧɡ.  

ɇ.Ʉɨɧɬɪ. Ɇɟɞɜɟɞɟɜ 

ɍɬɜ. Ⱥɞɢɝɚɦɨɜ 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ 
ɬɨɩɥɢɜɚ 

ɉɨяɫɧɢɬɟɥɶɧɚя ɡɚɩɢɫɤɚ 

Ʌɢɬ. Ʌɢɫɬɨɜ 
 

Ʉɚɡɚɧɫɤɢɣ ȽȺɍ  
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1 - ɮɢɥɶɬɪ ɝɪɭɛɨɣ ɨɬɱɢɫɬɤɢ; 2 – ɩɥɚɫɬɢɧɱɚɬɵɣ ɧɚɫɨɫ; 3 – ɪɟɦɟɧɧɚɹ ɩɟɪɟɞɚɱɚ; 4 – 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 5 – ɦɭɮɬɚ; 6 – ɮɢɥɶɬɪ ɰɟɧɬɪɨɛɟɠɧɨɣ ɨɱɢɬɤɢ ɬɨɩɥɢɜɚ; 7 – 

ɬɨɩɥɢɜɨɩɪɨɜɨɞɵ; 8 – ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ. 

Ɋɢɫɭɧɨɤ 3.1 –ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ 

 

Ɍɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɥɢɜɚ QM = 10 

ɦ3/ɱ.  

ȼ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɨɩɪɟɞɟɥɢɦ ɫɟɤɭɧɞɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

 

3600

M
Q

Q  ,      (3.1) 

 

ɝɞɟ: Q – ɨɛɴɟɦɧɚɹ ɫɟɤɭɧɞɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɫ; 

 

00278,0
3600

10
Q , ɦ3/ɫ.       

 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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3.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚщɟɧɢя ɪɨɬɨɪɚ ɰɟɧɬɪɢɮɭɝɢ 

 

Ɂɚɞɚɞɢɦɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɰɟɧɬɪɢɮɭɝɢ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɫɨɨɛɪɚɠɟɧɢɣ (ɪɢɫɭɧɨɤ 3.4): 

1) ɪɚɞɢɭɫ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ  R = 0,15 ɦ; 

2) ɪɚɞɢɭɫ ɨɫɢ     r = 0,025 ɦ; 

3) ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ    h = 0,2 ɦ. 

 

Ɋɢɫɭɧɨɤ 3.2 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɪɨɬɨɪɚ ɰɟɧɬɪɢɮɭɝɢ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɪɨɬɨɪɚ ɰɟɧɬɪɢɮɭɝɢ, Д4Ж: 

0137,0)025,015,0(2,0)(
2222   rRhV . ɦ3

 (3.2) 

 

 

 

 

 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ȼɪɟɦɹ ɨɱɢɫɬɤɢ: 

 

94,4
00278,0

0137,0


Q

V
 , ɫ     (3.3) 

ȼɪɟɦɹ ɨɱɢɫɬɤɢ : 

r

R

k
ln

1

2
  , [4]      (3.4) 

ɝɞɟ:  k – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɢɡ ɜɵɪɚɠɟɧɢɹ 3.5 

 ρ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɪɚɞɢɭɫ ɱɚɫɬɢɰ, ɦ. 

 ,      (3.5) 

ɝɞɟ: Δ – ɪɚɡɧɨɫɬɶ ɩɥɨɬɧɨɫɬɢ, ɤɝ/ɦ3
; 

μ – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɫɪɟɞɵ, ɉɚ·ɫ. 

ω – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɰɟɧɬɪɢɮɭɝɢ, ɫ-1
. 

 

ɉɨɞɫɬɚɜɥɹɹ ɜɵɪɚɠɟɧɢɟ 3.5 ɜ 3.4 ɩɨɥɭɱɢɦ: 

 

r

R
ln

2

9

2





 .      (3.6) 

 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɰɟɧɬɪɢɮɭɝɢ: 

 

78,75
025,0

15,0
ln

)1060(94,43002

108,39

26

3











 , ɫ-1
.    

Ɉɩɪɟɞɟɥɢɦ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ: 

66,723
78,753030








ɩ , ɨɛ/ɦɢɧ.    (3.7) 

 

 





9

2
2

k

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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ɩɪɢɦɟɦ   ɩ = 1000 ɦɢɧ-1
. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɨɫɚ 

 

ɉɪɢɦɟɧɹɟɦ ɩɥɚɫɬɢɧɱɚɬɵɣ ɧɚɫɨɫ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

. 

  ,[3]     (3.8) 

 

ɝɞɟ:  ȕ – ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ. 

 
z




2
 ,     (3.9) 

ɝɞɟ: z – ɱɢɫɥɨ ɩɥɚɫɬɢɧ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɧɚɫɨɫɚ, Д8Ж: 














cos
)()(002,0

00

bz
rRrRBnQ

T , ɥ/ɦɢɧ (3.10) 

 

ɝɞɟ: ȼ – ɬɨɥɳɢɧɚ ɪɨɬɨɪɚ, ɫɦ; 

 R – ɛɨɥɶɲɨɣ ɪɚɞɢɭɫ ɩɪɨɮɢɥɹ ɫɬɚɬɨɪɚ, ɫɦ; 

 r0 – ɦɚɥɵɣ ɪɚɞɢɭɫ ɩɪɨɮɢɥɹ ɫɬɚɬɨɪɚ, ɫɦ; 

 b – ɬɨɥɳɢɧɚ ɩɥɚɫɬɢɧ, ɫɦ; 

 z – ɱɢɫɥɨ ɩɥɚɫɬɢɧ; 

 ζ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɥɚɫɬɢɧ ɧɚ ɪɚɞɢɭɫɟ R. 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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1 – ɪɨɬɨɪ; 2 – ɩɥɚɫɬɢɧɵ; 3 – ɫɬɚɬɨɪ; 4 – ɤɨɥɶɰɟɜɚɹ ɤɚɧɚɜɤɚ 

Ɋɢɫɭɧɨɤ 3.3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 

ɉɟɪɟɜɟɞɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ ɦ3/ɫ ɩɨɥɭɱɢɦ: 

 














cos
)()(

30000000

1

00

bz
rRrRBnQ

T , ɦ3/ɫ  (3.11) 

 

 Ɉɩɪɟɞɟɥɢɦ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

 

 QkQ ЗT
 ,     (3.12) 

 

ɝɞɟ: ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢɦɟɦ kɁ = 1,4.  

00389,000278,04,1 
T

Q , ɦ3/ɫ.      

 

 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɂɡ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɡɚɞɚɞɢɦɫɹ ɪɚɡɦɟɪɚɦɢ ɞɟɬɚɥɟɣ ɧɚɫɨɫɚ. 

rP = 6, ɫɦ;  r0 = 6,5, ɫɦ;  R = 7,5, ɫɦ;  b = 0,5, ɫɦ;  z = 12;  ζ = 0, 
0
. 

ɂɡ ɜɵɪɚɠɟɧɢɹ 3.11 ɩɨɥɭɱɢɦ: 

 

    















cos

30000000

00

bz
rRrRn

Q
B

T

, ɦ   (3.13) 

 

ɉɨɞɫɬɚɜɢɜ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɥɭɱɢɦ: 

 

   
07,3

0cos

125,0
5,65,75,65,71000

00389,030000000









 







B
, 

 

 

Ⱦɨɩɭɳɟɧɢɹ: 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱёɬɨɜ, ɬɚɤ ɤɚɤ ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɧɟ ɫɥɢɶɧɨ 

ɜɥɢɹɸɬ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɵ ɫɨɡɧɚɬɟɥɶɧɨ ɧɟ ɫɬɚɧɟɦ ɭɱɢɬɵɜɚɬɶ ɫɢɥɵ 

ɢɧɟɪɰɢɢ ɜɨɡɧɢɤɚɸɳɢɟ ɜɨ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɹɯ ɪɨɬɨɪɚ, ɬɚɤ ɠɟ ɩɪɢɦɟɦ, ɱɬɨ 

ɫɢɥɵ ɬɪɟɧɢɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵ ɢ ɪɚɜɧɵ ɧɭɥɸ; ɞɚɜɥɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ 

ɩɥɚɫɬɢɧɵ ɞɚɜɢɬ ɨɞɢɧɚɤɨɜɨ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ 

 

  

ɉɨɥɧɚɹ ɩɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ: 

 





1000


H

N
N , ɤȼɬ     (3.14) 

 

 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɝɞɟ: NH – ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɧɚɫɨɫɚ, ȼɬ; 

 θ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ (η = 1,1…1,3) 

 Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ ɞɥɹ ɪɚɛɨɬɵ ɧɚɫɨɫɚ: 

 

TPPH
NNN  ,      (3.15) 

 

ɝɞɟ: NP – ɦɨɳɧɨɫɬɶ ɧɚ ɫɨɡɞɚɧɢɟ ɞɚɜɥɟɧɢɹ, ȼɬ; 

 NTP – ɦɨɳɧɨɫɬɶ ɧɚ ɬɪɟɧɢɟ ɩɥɚɫɬɢɧ ɢ ɫɬɚɬɨɪɚ, ȼɬ. 

 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɚɫɬɢɧɵ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ 

Ɇɨɳɧɨɫɬɶ ɧɚ ɫɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ: 

   ЗP
zRrRBpN   ,   (3.16) 

ɝɞɟ: κɁ –ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɩɥɚɫɬɢɧ (κɁ = 0,5, [8]). 

  30695,012075,006,0075,003,020000078,75 
P

N , ȼɬ.  

Ɇɨɳɧɨɫɬɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥɵ ɬɪɟɧɢɹ ɩɥɚɫɬɢɧ: 

 

zhbBRN
CɌɊ   22

,   (3.17) 

ɝɞɟ Ȗɋ – ɩɥɨɬɧɨɫɬɶ ɫɬɚɥɢ, ɤɝ/ɦ3
; 

B, b ɢ h – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɥɚɫɬɢɧ, ɦ; 

φ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɬɚɥɢ ɩɨ ɫɬɚɥɢ (ɫɦɚɡɚɧɧɚɹ, Д1Ж). 

 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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5,1241212,003,0005,003,07850075,078,75
22 ɌɊN , ȼɬ.   

5,31935,1243069 
H

N , ȼɬ.      

3833
1000

2,15,3193



N , ɤȼɬ.      

ɉɨɞɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥя 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ (ɩ = 1000 ɦɢɧ-1
, N = 3,83 ɤȼɬ) 

ɩɨɞɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫɨɝɥɚɫɧɨ, Д17Ж. 

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ112Ɇȼ6ɍɁ ȽɈɋɌ 19523-81. 

Ɍɚɛɥɢɰɚ 3.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 4 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 949 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 0,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ, ɇ·ɦ 40,2 

ɂɧɞɟɤɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ I 

Ɉɬɧɨɲɟɧɢɟ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ 
ɦɨɦɟɧɬɭ 

2,0 

Ɉɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɦɨɦɟɧɬɚ ɤ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ 

2,5 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ, ɤɝ·ɦ2
 0,048 

Ɇɚɫɫɚ, ɤɝ 56 

 

Ɋɚɫɱɟɬ ɪɟɦɟɧɧɨɝɨ ɩɪɢɜɨɞɚ 

 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɲɤɢɜɚ, Д5Ж: 

Rɇ Fn

Nk
D






7

1

102

,     (3.19) 

ɝɞɟ: k – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ (k = 3…3,2); 

ɩɇ – ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 

FR – ɞɨɩɭɫɬɢɦɨɟ ɪɚɞɢɚɥɶɧɨɟ ɭɫɢɥɢɟ, ɇ. 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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3,96
2640949

83,315,3102
7

1





D , ɦɦ.     

ɉɪɢɦɟɦ D1 = 120 ɦɦ. 

Ɋɚɫɱɟɬ ɪɟɦɟɧɧɨɝɨ ɩɪɢɜɨɞɚ ɜɟɞɟɦ ɫɨɝɥɚɫɧɨ, Д14Ж. 

ȼɵɛɢɪɚɟɦ ɪɟɦɟɧɶ ɫɟɱɟɧɢɹ ȼ, Д14Ж. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɩɪɟɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ: 

PP
CNN  , [14]     (3.20) 

ɝɞɟ: ɋɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (ɋɊ 

=1,0, [14]). 

ȼɵɱɢɫɥɹɟɦ ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ ɪɟɦɧɹ v, [14]: 

60000

1
nD

v


   ɦ/ɫ     (3.21) 

97,5
60000

949120






v , ɦ/ɫ.      

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɢɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ. 

 

95,0
1000

949


n

n
u

H

.     (3.22) 

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ: 

,       (3.23) 

ɝɞɟ: D2 – ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ, ɦɦ. 

11495,0120
2

D , ɦɦ.        

ɉɪɢɦɟɦ D2 = 115 ɦɦ. 

ȼɵɱɢɫɥɹɟɦ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, Д14Ж. 

 

   
2121

27,0 DDaDD  ,   (3.24) 

 

 

 

12
DuD 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

11 ȼɄɊ 23.03.03.160.21 00.00.00 ɉɁ 



48 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 

164,5 < a < 470.       

ɉɪɢɦɟɦ, ɚ = 450, ɦɦ. 

ɍɝɨɥ ɨɛɯɜɚɬɚ ɪɟɦɧɟɦ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ α, [14]: 

a

DD
21

57180


 ,    (3.25) 

     4,179
450

115120
57180 


      

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɦɟɠɰɟɧɬɪɨɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɭɸ ɞɥɢɧɭ ɪɟɦɧɹ. 

 
 

a

DD
DDaL

P

42
2

2

21

21





,    (3.26) 

 
 

02,900
4504

115120
115120

2
4502

2








P

L , ɦɦ.    

ɉɪɢɦɟɦ LP = 900, ɦɦ. 

ɇɨɦɢɧɚɥɶɧɨɟ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ: 

 

   




  qLLɚ

PPɇɈɆ 825,0
2

 ,   (3.27) 

    95,368
2

115120

2

21 





 
DD

.   (3.28) 

  25,6
2

115120

2

22

21 






 








 


DD
q .    (3.29) 

 

    27025,6895,36890095,36890025,0
2






 ɇɈɆɚ , ɦɦ. 

 ɉɪɢɦɟɧɹɟɦ ɪɟɦɧɶ ȼ-900 ȽɈɋɌ 1284.1-89 
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ɉɨɞɛɨɪ ɦɭɮɬɵ 

 

Ɇɭɮɬɭ ɩɨɞɛɢɪɚɸɬ ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɫ ɭɱɟɬɨɦ 

ɞɢɚɦɟɬɪɨɜ ɫɨɟɞɢɧɹɟɦɵɯ ɜɚɥɨɜ. 

ȾɆɆ ɌКɌ *
'  ,      (3.30) 

ɝɞɟ Ɍ’Ɇ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɭɮɬɨɣ, ɇɦ; 

ɄɆ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɄɆ = 2…2,5 Д5Ж. 

Ɍɞ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɇɦ. 

Ɍ’Ɇ = 2,2*40,2 = 88,6 ɇɦ.       

Ȼɟɪɟɦ ɭɩɪɭɝɭɸ ɦɭɮɬɭ ɫ ɬɨɪɨɨɛɪɚɡɧɨɣ ɨɛɨɥɨɱɤɨɣ “Ɇɭɥɶɬɢɤɪɨɫɫ”: 

ɌɆ = 105 ɇɦ; 

dɆ = 25…42 ɦɦ, Д5Ж. 

 

ɉɨɞɛɨɪ ɮɢɥɶɬɪɚ ɝɪɭɛɨɣ ɨɬɱɢɫɬɤɢ ɬɨɩɥɢɜɚ 

 

ȼɵɛɢɪɚɟɦ ɮɢɥɶɬɪɵ ɨɬɫɬɨɣɧɢɤɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɬɪɚɤɬɨɪɚɯ ɆɌɁ 

 

 

ɉɨɞɛɨɪ ɮɢɥɶɬɪɚ ɬɨɧɤɨɣ ɨɬɱɢɫɬɤɢ ɬɨɩɥɢɜɚ 

 

ȼɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɦɩɚɧɨɜɤɭ: ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ёɦɤɨɫɬɶ ɫ 

ɤɪɵɲɤɨɣ ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɦɟɧɧɵɣ ɤɚɪɬɪɢɞɠ. 
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3.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɭɫɬɚɧɨɜɤɟ 

 

1. Ʌɟɫɬɧɢɰɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɧɚɞёɠɧɨ ɡɚɤɪɟɩɥɟɧɚ ɫ ɜɟɪɯɭ 

ɪɟɡɟɪɜɭɚɪɚ, ɩɨɞɫɬɭɩɵ ɤ ɥɟɫɧɢɰɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɨɪɨɠɟɧɵ ɢ ɢɦɟɬɶ ɩɨɪɭɱɧɢ, 

ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɞɭɦɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɵ ɨɬ ɩɚɞɟɧɢɹ. 

2. ɉɪɢ ɜɟɬɪɟɧɧɨɣ ɩɨɝɨɞɟ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ 

ɪɟɦɨɧɬɭ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ 

3. ȿɫɥɢ ɜɨɡɧɢɤɥɚ ɜɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ ɫɥɟɞɭɟɬ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ 

ɫɨɨɛɳɢɬɶ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɢɥɢ ɡɚɜɟɞɭɸɳɟɦɭ ɧɟɮɬɟɫɤɥɚɞɨɦ 

 

 

3.4 Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɧɟɮɬɟɫɤɥɚɞɚ 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɨɞɢɧɨɱɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ Д7Ж: 

 

,
lh4

lh4
lg5,0

d

l2
lg

l

366,0
R c 


























                          (3.31) 

 

ɝɞɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɱɜɵ, Ɉɦ/ɦ; 

              l ɞɥɢɧɚ ɫɬɟɪɠɧɹ, ɦ; 

              d ɞɢɚɦɟɬɪ ɫɬɟɪɠɧɹ, ɦ; 

              h ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɫɟɪɟɞɢɧɵ ɫɬɟɪɠɧɹ, ɦ. 

 

.
424

424
lg5,0

02,0

42
lg

4

366,0100
R c 


























  

O ɦ26R c  . 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ  ɜ ɤɨɧɬɭɪɟ  18 : 
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ɷk

cc
ɫɬ

R

R
N




 ,                                                       (3.32) 

 

ɝɞɟ  ɫ ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ; 

              kR ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ ɬɨɤɚ, Ɉɦ; 

  ɷ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɡɚɰɢɢ. 

.4,4
9,010

6,126
N ɫɬ 




  

ɉɪɢɧɢɦɚɟɦ 5 ɲɬɭɤ. 

 

Ɉɞɢɧɨɱɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɜɚɪɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ 

ɩɨɦɨɳɢ ɫɬɚɥɶɧɨɣ ɩɨɥɨɫɵ ɫɟɱɟɧɢɟɦ 40ɯ5 ɦɦ, ɞɥɢɧɭ ɫɜɚɪɧɵɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟ ɦɟɧɟɟ 100 ɦɦ. ɉɪɨɢɡɜɟɫɬɢ ɚɧɬɢɤɨɪɪɨɡɢɣɧɭɸ ɨɛɪɚɛɨɬɤɭ ɫɜɚɪɧɵɯ ɲɜɨɜ. 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɡɚɡɟɦɥɟɧɢɹ ɨɛɟɫɩɟɱɢɬɶ ɝɥɭɛɢɧɭ ɡɚɥɟɝɚɧɢɹ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɷɥɟɤɬɪɨɞɨɜ ɧɟ ɦɟɧɟɟ 0,5 ɦɟɬɪɚ ɨɬ ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ ɩɨɤɪɵɬɢɹ. 

Ʉɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧ ɤ ɨɛɳɟɣ ɫɢɫɬɟɦɟ 

ɭɪɚɜɧɢɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ ɢ ɢɦɟɬɶ ɞɜɚ ɜɵɜɨɞɚ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɡɚɦɟɪɨɜ. 

ɍɫɬɚɧɨɜɤɚ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɧɚ ɛɨɟɫɩɟɱɢɜɚɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɟ ɛɨɥɟɟ 4 Ɉɦ. 

  

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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3.5 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɪɚɣɧɟ ɜɚɠɧɨ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ 

ɜɵɹɫɧɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ 

ɪɟɲɟɧɢɣ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟɚɥɢɹɯ, ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ ɥɢɛɨ 

ɡɚɬɪɚɬɵ ɛɟɡ ɢɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɧɟ ɨɩɪɚɜɞɚɧɨ.  

Ʉɪɨɦɟ ɷɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ 

ɩɨɧɚɞɨɛɹɬɫɹ, ɱɬɨɛɵ ɜɟɫɬɢ ɝɪɚɦɨɬɧɵɣ ɭɱёɬ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ. 

ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ ɪɢɫɤɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɜɨɩɪɨɫɵ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ 

ɨɛɨɫɧɨɜɚɧɢɹ ɡɞɟɫɶ, ɤɚɤ ɧɢɝɞɟ, ɹɜɥɹɸɬɫɹ ɨɫɨɛɨ ɚɤɬɭɚɥɶɧɵɦɢ. 

 

 

 

 

 

 

3.5.1 Ɋɚɫɱɟɬɵ ɦɚɫɫɵ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ Д2Ж: 

КGGG ȽK
 )( ,      (3.33) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɢɦɚɟɦ GȽ ≈ 27 ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɬɟɪɢɚɥɨɜ (Ʉ = 1,05…1,15). 

 

 

 

 

 
ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Ɍɚɛɥɢɰɚ 3.1 - Ɋɚɫɱɟɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

№
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ. 

Ɇɚɫɫɚ ɨɞɧɨɣ 
ɞɟɬɚɥɢ, ɤɝ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɞɟɬɚɥɟɣ. 

Ɉɛɳɚɹ ɦɚɫɫɚ 
ɞɟɬɚɥɟɣ, ɤɝ 

1 Ɋɚɦɚ 18 1 18 

2 ɒɤɢɜ 0,7 1 0,7 

3 ɒɤɢɜ ɞɜɢɝɚɬɟɥɹ 0,7 1 0,7 

4 Ʉɪɨɧɲɬɟɣɧ 2 1 2 

5 Ʉɨɠɭɯ 1 1 1 

6 ȼɚɥ 5 1 5 

7 Ʉɨɪɩɭɫ ɧɚɫɨɫɚ 4 1 4 

8 Ʉɨɪɩɭɫ 1,5 1 1,5 

9 Ʉɪɵɲɤɚ ɜɟɪɯɧɹɹ 0,6 1 0,6 

10 Ʉɪɵɲɤɚ ɧɢɠɧɹɹ 0,4 1 0,4 

11 ȼɬɭɥɤɚ 0,15 1 0,15 

12 ɉɥɚɫɬɢɧɚ 0,06 12 7,2 

13 

Ʉɨɥɶɰɨ 
ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ 

0,05 3 0,15 

14 ɐɟɧɬɪɢɮɭɝɚ 5,5 1 5,5 

ȼɫɟɝɨ   47,08 

G = (47,08+27)
 .1,12 = 82,96 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ G = 83 ɤɝ. 

   ɇАɑɉȾɆɡɤɛ КɋɋȿɋGɋ  )(
. ,   (3.34) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

ɋɁ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ. ɦɚɫɫɵ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ, (ɋɁ = 0,02…0,15) Д2Ж ; 

ȿ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ, ɪɭɛ; 

ɋɆ – ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧɵ, 

ɋɆ=50 ɪɭɛ/ɤɝ; 

ɋɉȾ– ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ; 

ɄɇȺɑ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɵ ɨɬ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ, ɄɇȺɑ = 1,15…1,4 Д2Ж. 

ɋȻ = (47,08
.
 (0,11

.
1,2+50)+59384)

 .1,3 = 80270 ɪɭɛ. 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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3.5.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ: 







 ɪ 
5 ɭ

ɱ

F
W                                                     (3.35) 

ɝɞɟ  Fɭ – ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɫɦ2
; 

τ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (τ=0,0121); 

˄ɪ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2
 (˄ɪ=0,5 ɤɝɫ/ɫɦ2

) 

γ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɠɢɞɤɨɫɬɢ, ɤɝ/ɫɦ2
 (γ=7,8 ɤɝ/ɫɦ2

) 

1

5 0 , 0 4
 0 ,7 7 ,8 1 0

0 ,1 1
ɱW


    ɟɞ/ɱɚɫ 

0

5 0 , 0 3 2
 0 ,7 7 ,8 8

0 ,1 1
ɱW


    ɟɞ/ɱɚɫ 

Ɍɚɛɥɢɰɚ 3.1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨ
ɞɧɵɣ 

ɉɪɨɟɤ
ɬɢɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 77 83 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 76000 80270 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 5 4 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ.ɱ. 100 100 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 15 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 600 600 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱɚɫ 8 10 

 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ: 

  
Ɍ ɫɥ  



 ɝɨɞɑ

ɟ
TW

G
Ɇ ,      (3.36) 

ɝɞɟ Ɇɟ, – ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ/ɟɞ; 

G – ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Wɑ  – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɟɞ/ɱ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 83/(10
.
600

.
10) =  0,0014 ɤɝ/ ɟɞ;    

Ɇɟ0 = 77/(8
.
600

.10) = 0,0016 ɤɝ/ ɟɞ.     

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

 

ɝɨɞɑ

ɛ
ɟ

TW

C
F


 ,      (3.36) 

 

 

 

ɝɞɟ ɋɛ  – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

Fɟ1 = 80270/(10
.600) = 13,38 ɪɭɛ./ ɟɞ;    

Fɟ0 = 76000/(8
.
600) =  15,83 ɪɭɛ./ ɟɞ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ: 

 

  ɑ

e

ɟ
W

N
Э  ,      (3.37) 

ɝɞɟ ɗɟ – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɤȼɬ.ɱ/ ɟɞ; 

Nɟ – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 4/10 = 0,4 ɤȼɬ.ɱ/ ɟɞ;      

ɗɟ0 = 5/8 = 0,625  ɤȼɬ.ɱ/ ɟɞ.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ:  

ɑ

ɪ

ɟ
W

n
Ɍ   ,      (3.38) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

1,0
10

1

1
ɟɌ , ɱɟɥ.ɱ/ ɟɞ.     
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125,0
8

1

0
ɟɌ  ɱɟɥ.ɱ/ ɟɞ.     

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ: 

 АɋɋɋS ɪɬɨЭɡɩ  ,    (3.39) 

ɝɞɟ  ɋɡɩ– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ./ 

ɟɞ. 

ɋɗ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ ɟɞ; 

 

 

 

 

 

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

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ ɟɞ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: 

ɟɡɩ ɌzC  ,      (3.40) 

ɝɞɟ   z – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, , ɪɭɛ./ɱ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 100 ɪɭɛ./ɱ. 

ɋɡɩ1 = 100
.0,1 = 10 ɪɭɛ./ ɟɞ;      

ɋɡɩ0 = 100
.0,125= 12,5  ɪɭɛ./ ɟɞ.     

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 

ЭЭ ɐЭɋ  ,       (3.41) 

ɝɞɟ   ɐɗ – ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, (ɐɗ = 2,63 ɪɭɛ./ɤȼɬ). 

ɋɗ1 = 0,4
.2,63 = 1,05 ɪɭɛ./ ɟɞ ;      

ɋɗ0 = 0,625
.2,63= 1,64 ɪɭɛ./ ɟɞ.     

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ  : 

 
ɝɨɞɑ

ɪɬɨ

Ɍ  W 100

ɇ  






ɛ

ɪɬɨ

C

C ,     (3.42) 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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ɝɞɟ ɇɪɬɨ – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

 

 

ɋɪɬɨ1 = 80270
.
10/(100

.
10

.600) = 1,34 ɪɭɛ./ ɟɞ;    

ɋɪɬɨ0 = 76000
.
15/(100

.
8

.600) = 2,38 ɪɭɛ./ ɟɞ.    

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  : 

 
ɝɨɞɑ Ɍ  W 100

ɚ 






Cɛ
А

i ,     (3.43) 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

 

 

 

 

Ⱥ1 = 80270
.
10/(100

.
10

.600) = 1,34 ɪɭɛ./ ɟɞ;  \  

Ⱥ0 = 76000
.
10/(100

.
8

.600) = 1,58 ɪɭɛ./ ɟɞ.    

Ɉɬɫɸɞɚ, 

1ɷɤɫɩS  = 10+1,05+1,34+1,34 = 13,73 ɪɭɛ./ ɟɞ;    

0ɷɤɫɩS  = 12,5+1,64+2,38+1,58  = 18,10 ɪɭɛ./ ɟɞ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  : 

ɟɩɪ FSɋ  ɇ1
ȿ      (3.44)  

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, ȿɇ =0,14. 

CɉɊ1 = 13,73+(0,14
.13,38) = 15,74 ɪɭɛ./ ɟɞ.     

CɉɊ0 = 18,10+(0,14
.15,83) = 20,47 ɪɭɛ./ ɟɞ.     

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ: 

  ɝɨɞɑ110
Ɍ  W  SSЭ ɝɨɞ  ,     (3.45) 

ɝɨɞЭ  = (18,1-13,73)
 .
10

.600 = 26220 ɪɭɛ.    

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ: 

КȿЭȿ ɧɝɨɞɝɨɞ  ,     (3.46) 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

21 ȼɄɊ 23.03.03.160.21 00.00.00 ɉɁ 
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ȿɝɨɞ = 26220-0,15
.4270=25580 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

ɝɨɞ

ɛ
ɨɤ

Э

ɋ
Ɍ 1 ,     (3.47) 

Ɍɨɤ = 80270/26220 =  3,1 ɝɨɞɚ. 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

1ɛ

ɝɨɞ
ɷɮ

ɋ

Э
ȿ  ,     (3.48) 

ȿɷɮ = 262200/80270 =  0,3 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɞ /ɱ 8 10 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɟɞ 15,83 13,38 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɟɞ 0,625 0,4 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɟɞ 0,0016 0,0013 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.ɱ/ ɟɞ 0,125 0,1 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ ɟɞ 18,10 13,73 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɟɞ 20,47 15,74 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 26220 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  25580 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ. – 3,1 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,3 

 

ȼɵɜɨɞ. Ʉɨɧɫɬɪɭɤɰɢɹ ɛɨɥɟɟ ɱɟɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɚ, ɬɚɤ ɤɚɤ ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 3.1 ɝɨɞɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ 

ɞɚɧɧɨɣ ɫɮɟɪɵ. 

 

 

  

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

22 ȼɄɊ 23.03.03.160.21 00.00.00 ɉɁ 
ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

23 ȼɄɊ 23.03.03.160.21 00.00.00 ɉɁ 
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ȼɕȼɈȾɕ 

 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɨɞɟɥɚɧɧɵɟ ɪɚɫɱёɬɵ ɢ ɩɪɢɜɟɞёɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ:     

-ɩɪɨɢɡɜɟɞёɧ ɨɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɨɱɢɫɬɤɟ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ; 

- ɪɚɫɫɱɢɬɚɧ ɢ ɝɪɚɦɨɬɧɨ ɩɨɞɨɛɪɚɧ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɛɴёɦɚ ɬɢɩɨɜɨɣ ɩɪɨɟɤɬ 

ɧɟɮɬɟɫɤɥɚɞɚ; 

- ɞɚɧɧɵɣ ɩɪɨɟɤɬ, ɢ ɷɬɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɪɚɫɱёɬɚɦɢ, ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 

ɨɛɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

- ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɷɮɮɟɤɬɢɜɧɨɣ, ɢ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɚɧɚɥɨɝɢɱɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ. 

- ɜ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ, ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɨɯɪɚɧɟ ɷɤɨɥɨɝɢɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ, ɢ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
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