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ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

 

ɇɚɩɪɚɜɥɟɧɢɟ  23.03.03 ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ  
ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 

ɉɪɨɮɢɥɶ  Ⱥɜɬɨɦɨɛɢɥɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ 

Ʉɚɮɟɞɪɚ  ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɪɟɦɨɧɬ ɦɚɲɢɧ 
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                   Ɂɚɜ. ɤɚɮɟɞɪɨɣ ИИИИИИИИИИИ    / Ⱥɞɢɝɚɦɨɜ ɇ.Ɋ. / 
                                                              «ИИИ»ИИИИИИИИИИИИИИ 20ИИИИ ɝ. 

 

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 

 

ɋɬɭɞɟɧɬ    Ʉɚɲɚɟɜ ȼ.ȼ. 
 

Ɍɟɦɚ ȼɄɊ      ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ 

 

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. ɍɱɚɫɬɨɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ; 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 _______________________________________ 

 

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 ( Ʉɚɲɚɟɜ ȼ.ȼ.) 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ ( Ɇɟɞɜɟɞɟɜ ȼ.Ɇ. ) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ʉɚɲɚɟɜɚ ȼɥɚɞɢɫɥɚɜɚ 

ȼɥɚɞɢɦɢɪɨɜɢɱɚ ɧɚ ɬɟɦɭ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ ИИИИИ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 

_______ ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 

ИИИИИИ ɪɢɫɭɧɤɨɜ, ИИИИИИ ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ ИИИИИИИ ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɞɚɧ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ 

ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɭɧɤɬɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, 

ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɂɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ. 
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ABSTRACT 

 

For final qualifying work Kashaeva Vladislav Vladimirovich  on the topic: 

the Project site for vehicle maintenance with the development of the stand for 

check of brake system. 

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 

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ – ɷɬɨ 

ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɌɉ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɨɩɟɪɚɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɞɟɪɧɢɡɚɰɢɸ ɢɯ 

ɨɪɝɚɧɢɡɚɣɰɢɢ. ȼɫɟ ɷɬɢ ɨɩɟɪɚɰɢɢ – ɬɟɯɧɢɱɟɫɤɢɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɵ, 

ɜɟɞɭɬ ɤ ɨɩɪɟɞɟɥёɧɧɵɦ ɡɚɬɪɚɬɚɦ, ɟɫɥɢ ɞɨɛɚɜɢɬɶ ɤ ɧɢɦ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ 

ɫɨɞɟɪɠɚɧɢɟ ɚɜɬɨɩɚɪɤɚ ɬɨ ɡɚɬɪɚɬɵ, ɩɪɯɨɞɹɳɢɟɫɹ ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɫɬɚɧɭɬ 

ɫɨɢɡɦɟɪɢɦɵɦɢ ɫ ɟɝɨ ɫɬɨɢɦɨɫɬɶɸ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɢ ɡɚ ɦɧɨɝɨ ɥɟɬ ɞɨ ɷɬɨɝɨ, ɩɪɢɧɹɬɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ 

ɪɚɰɢɨɧɚɥɶɧɚɹ, ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɪɟɦɨɧɬɚ. ɉɪɢ ɧɟɣ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ, 

ɤɚɥɟɧɞɚɪɧɵɦ ɩɥɚɧɚɦ, ɝɪɚɮɢɤɚɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. ɉɪɢ ɬɚɤɨɣ  ɫɯɟɦɟ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɪɨɢɫɯɨɞɢɬ ɧɚɢɦɟɧɶɲɟɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɩɪɨɫɬɨɟɜ. 

ɇɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɢɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɟё ɫɨɞɟɪɠɚɧɢɟ. 
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1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ  

 

1.1 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ – ɷɬɨ ɤɨɦɩɥɟɤɫ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ ɯɨɪɨɲɟɦ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ȼɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɜɟɪɨɱɧɵɟ ɪɚɛɨɬɵ: 

- ȿɈ (ɟɠɟɞɧɟɜɧɨɟ). Ⱦɢɚɝɧɨɫɬɢɤɚ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɟɩɨɥɚɞɨɤ, 

ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɢ ɩɪ. 

- ɌɈ-1 (ɩɟɪɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ). Ʉɨɦɩɥɟɤɫ ȿɈ, ɤɨɧɬɪɨɥɶ ɢ ( ɩɨ ɦɟɪɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɪɟɝɭɥɢɪɨɜɤɚ ɪɭɥɟɜɵɯ ɢ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ, ɤɨɥёɫ, ɤɪɟɩɥɟɧɢɣ 

ɢ ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ. 

- ɌɈ-2 (ɜɬɨɪɨɟ ɬɟɯɧɢɱɟɫɤɨɟ). ɐɟɥɶ ɞɢɚɝɧɨɫɬɢɤɢ (ɜɨ ɜɪɟɦɹ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ) - ɜɵɹɜɥɟɧɢɟ (ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɥɢ 

ɢɫɤɥɸɱɟɧɢɟ) ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɧɟɩɨɥɚɞɨɤ (ɢɡɧɨɲɟɧɧɵɟ ɞɟɬɚɥɢ, ɫɛɨɢ ɜ 

ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɬ.ɞ.) ɢ ɭɫɬɪɚɧɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 

- ɌɈ-3 ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɞɚɥɟɟ. 

-  ɋɌɈ (ɫɟɡɨɧɧɨɟ). ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɟɬɧɟɦɭ ɢɥɢ ɡɢɦɧɟɦɭ ɫɟɡɨɧɭ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɡɚɦɟɧɭ ɡɢɦɧɢɯ ɲɢɧ ɧɚ ɥɟɬɧɢɟ (ɨɛɚ ɬɢɩɚ 

ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɪɚɡɧɨɣ ɪɟɡɢɧɵ), ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɲɥɚɧɝɨɜ (ɧɟɪɟɞɤɨ ɨɧɢ 

ɬɪɟɫɤɚɸɬɫɹ ɨɬ ɯɨɥɨɞɚ, ɪɜɭɬɫɹ ɢɥɢ ɩɪɨɬɟɤɚɸɬ), ɨɫɦɨɬɪɟɬɶ ɪɟɦɧɢ (ɧɚ ɦɨɪɨɡɟ 

ɪɟɡɢɧɨɜɵɟ ɷɥɟɦɟɧɬɵ ɬɜɟɪɞɟɸɬ ɢ ɱɚɫɬɨ ɪɚɡɪɵɜɚɸɬɫɹ). 

ȼɚɠɧɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ: 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɢ ɪɟɦɨɧɬ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɚɜɬɨɫɟɪɜɢɫɟ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɨɬɪɭɞɧɢɤɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɩɪɢɛɨɪɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
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Ⱦɟɮɟɤɬɵ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ, ɨɛɧɚɪɭɠɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɨɫɦɨɬɪɚ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ (ɩɟɪɟɞ ɜɜɨɞɨɦ ɚɜɬɨɦɨɛɢɥɹ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ). 

Ɋɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞɵ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ.  

ɉɟɪɜɵɣ ɫɩɨɫɨɛ - ɬɭɩɢɤɨɜɵɣ. ȼ ɩɪɨɰɟɫɫɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɸɬ 

ɭɱɚɫɬɢɟ ɦɚɫɬɟɪɚ ɪɚɡɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. 

ȼɬɨɪɨɣ - ɨɩɟɪɚɰɢɨɧɧɨ-ɩɨɫɬɨɜɨɣ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɫɬɚɯ (ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ). 

Ɍɪɟɬɢɣ - ɩɨɬɨɱɧɵɣ. Ɉɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɝɪɭɩɩɚɦɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɑɟɬɜɟɪɬɵɣ - ɚɝɪɟɝɚɬɧɨ-ɡɨɧɚɥɶɧɵɣ. Ɋɚɛɨɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɡɨɧɚɯ, ɤɨɬɨɪɵɟ ɨɫɧɚɳɟɧɵ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɝɥɭɛɥɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 

ɑɚɫɬɨɬɭ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɠɧɨ ɢɡɭɱɢɬɶ ɜ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɬɨɪɚɹ 

ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɥɸɛɨɦɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɫɪɟɞɫɬɜɭ. Ɇɚɫɬɟɪɚ ɚɜɬɨɫɟɪɜɢɫɚ (ɩɨɫɥɟ 

ɞɢɚɝɧɨɫɬɢɤɢ) ɬɚɤɠɟ ɦɨɝɭɬ ɫɨɫɬɚɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɝɪɚɮɢɤ, ɤɨɬɨɪɵɣ ɩɨɦɨɠɟɬ 

ɜɚɲɟɦɭ ɚɜɬɨɦɨɛɢɥɸ ɧɨɪɦɚɥɶɧɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ. 

ȼɢɞɵ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ: 

ɉɪɨɢɡɜɨɞɹɬ ɪɚɡ ɜ ɫɭɬɤɢ ɟɠɟɞɧɟɜɧɨɟ ɌɈ. 

ɑɚɫɬɨɬɚ ɢ ɩɨɪɹɞɨɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ (ɌɈ-1 ɢ 

ɌɈ-2) ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɩɪɨɛɟɝɚ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɣ). 

ɋɟɡɨɧɧɨɟ ɌɈ ɩɪɨɜɨɞɢɬɫɹ ɞɜɚɠɞɵ ɜ ɝɨɞ (ɨɫɟɧɶɸ ɢ ɜɟɫɧɨɣ). 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɪɟɝɭɥɹɪɧɚɹ ɩɪɨɜɟɪɤɚ ɫɥɟɞɭɸɳɢɯ ɞɟɬɚɥɟɣ: 

- ɒɢɧɵ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɜɬɨ ɪɟɤɨɦɟɧɞɭɸɬ ɦɟɧɹɬɶ ɲɢɧɵ 

ɱɟɪɟɡ ɤɚɠɞɵɟ 5000-10000 ɦɢɥɶ. ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɜɢɛɪɚɰɢɹɦɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ. 
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- Ⱥɤɤɭɦɭɥɹɬɨɪ ɢ ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ. ȼ ɫɥɭɱɚɟ ɭɬɟɱɤɢ, ɬɪɟɳɢɧ ɢ ɞɪɭɝɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɚɤɤɭɦɭɥɹɬɨɪ ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ. Ʉɨɪɪɨɡɢɹ ɤɥɟɦɦ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɪɹɞɭ ɩɪɨɛɥɟɦ, ɜɤɥɸɱɚɹ ɡɚɬɪɭɞɧɟɧɢɟ ɩɪɢ ɡɚɩɭɫɤɟ. 

- ȼɨɡɞɭɲɧɵɣ ɮɢɥɶɬɪ. ɋɨ ɜɪɟɦɟɧɟɦ ɦɨɠɟɬ ɡɚɝɪɹɡɧɹɬɶɫɹ ɢ ɧɚɪɭɲɚɬɶ 

ɪɚɛɨɬɭ ɨɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ. 

Ɋɟɝɭɥɹɪɧɚɹ ɡɚɦɟɧɚ ɦɚɫɥɚ - ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ 

ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ. Ɇɟɯɚɧɢɤɢ ɫɨɜɟɬɭɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɦɟɧɭ ɦɚɫɥɚ ɱɟɪɟɡ 

ɤɚɠɞɵɟ 5000…10000 ɤɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɪɭɤɨɜɨɞɫɬɜ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɤɨɦɟɧɞɭɸɬ ɞɟɥɚɬɶ ɡɚɦɟɧɭ ɱɟɪɟɡ ɤɚɠɞɵɟ 15000 ɤɦ (ɩɪɢ 

ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɠɞɟɧɢɹ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ). 

ɑɬɨɛɵ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɞɜɢɝɚɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ 

ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɢ (ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ). ɗɬɨ 

ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɫɪɟɞɫɬɜɚ ɢ ɜɪɟɦɹ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɗɤɫɩɟɪɬɵ ɧɚɡɜɚɥɢ ɝɥɚɜɧɵɟ ɦɨɦɟɧɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ 

ɬɨɪɦɨɡɨɜ ɚɜɬɨɦɨɛɢɥɹ. Ɉɧɢ ɭɜɟɪɟɧɵ, ɱɬɨ ɩɪɚɜɢɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ 

ɝɪɚɦɨɬɧɨɟ ɨɛɥɭɠɢɜɚɧɢɟ ɩɨɡɜɨɥɹɬ ɨɬɴɟɡɞɢɬɶ ɛɟɡ ɪɟɦɨɧɬɚ ɫɢɫɬɟɦɵ ɧɟ ɨɞɧɭ 

ɬɵɫɹɱɭ ɤɢɥɨɦɟɬɪɨɜ. 

Ȼɟɡ ɡɚɦɟɧɵ ɬɨɪɦɨɡɧɨɣ ɠɢɞɤɨɫɬɢ, ɞɢɫɤɨɜ ɢ ɤɨɥɨɞɨɤ ɫɨ ɜɪɟɦɟɧɟɦ ɧɟ 

ɨɛɨɣɬɢɫɶ. ɋɩɟɰɢɚɥɢɫɬɵ ɭɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɤɨɥɨɞɨɤ 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɨ ɜɪɟɦɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ, ɨɛɪɚɳɚɹ ɜɧɢɦɚɧɢɟ ɧɚ 

ɤɨɫɜɟɧɧɵɟ ɫɢɦɩɬɨɦɵ ɢɥɢ ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɩɟɪɟɞɧɢɯ ɤɨɥɨɞɨɤ ɫɨɫɬɚɜɥɹɟɬ 15 – 40 ɬɵɫɹɱ 

ɤɢɥɨɦɟɬɪɨɜ. 

Ɍɨɪɦɨɡɧɵɟ ɞɢɫɤɢ ɹɜɥɹɸɬɫɹ ɧɟɦɚɥɨɜɚɠɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ, ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɧɟɫɤɨɥɶɤɨ ɠɢɡɧɟɧɧɵɯ ɰɢɤɥɨɜ 

ɤɨɥɨɞɨɤ. Ɉɞɧɚɤɨ, ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɪɟɡɤɢɣ ɩɟɪɟɝɪɟɜ ɢɥɢ ɨɯɥɚɠɞɟɧɢɟ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɮɨɪɦɚɰɢɢ ɞɢɫɤɨɜ ɝɨɪɚɡɞɨ ɪɚɧɶɲɟ ɪɟɚɥɶɧɨɝɨ ɫɪɨɤɚ 

ɢɡɧɨɫɚ. 



11 

 

ɉɨɫɥɟ ɩɪɨɬɚɱɢɜɚɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɢɫɤɨɜ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɚɧɤɟ 

ɢɫɱɟɡɚɟɬ ɯɚɪɚɤɬɟɪɧɵɣ ɡɜɭɤ ɛɢɟɧɢɹ. ɉɨɫɥɟ ɡɚɦɟɧɵ ɞɢɫɤɨɜ ɢ ɤɨɥɨɞɨɤ, ɜ 

ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɬɢɪɤɚ ɢ ɨɛɤɚɬɤɚ. ɗɬɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɪɟɫɭɪɫ ɞɟɬɚɥɟɣ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ. 

Ɂɚɦɟɧɭ ɬɨɪɦɨɡɧɨɣ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɛɟɡ ɭɱɟɬɚ 

ɩɪɨɣɞɟɧɧɵɯ ɤɢɥɨɦɟɬɪɨɜ. Ⱥɜɬɨɩɪɨɢɡɜɨɞɢɬɟɥɢ ɪɟɤɨɦɟɧɞɭɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɡɚɦɟɧɭ ɤɚɠɞɵɟ 2-3 ɝɨɞɚ. ɗɬɨɬ ɦɨɦɟɧɬ ɨɛɭɫɥɨɜɥɟɧ ɫɨɫɬɚɜɨɦ ɬɨɪɦɨɡɧɨɣ 

ɠɢɞɤɨɫɬɢ, ɝɢɝɪɨɫɤɨɩɢɱɧɵɦ ɫɜɨɣɫɬɜɚɦ, ɤɨɬɨɪɵɟ ɦɟɧɹɸɬɫɹ ɫ ɬɟɱɟɧɢɟɦ 

ɜɪɟɦɟɧɢ. Ɍɚɤɠɟ ɜɚɠɧɨ ɩɨɞɛɢɪɚɬɶ ɠɢɞɤɨɫɬɶ ɩɨɞɯɨɞɹɳɟɝɨ ɦɨɞɟɥɢ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɬɢɩɚ. ȼ ɯɨɞɟ ɡɚɦɟɧɵ ɫɥɟɞɭɟɬ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ ɜ 

ɬɨɪɦɨɡɧɭɸ ɫɢɫɬɟɦɭ ɧɟ ɩɨɩɚɥɢ ɩɭɡɵɪɶɤɢ ɜɨɡɞɭɯɚ. 

ȺȻɋ – ɷɬɨ ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɷɥɟɤɬɪɨɧɢɤɨɣ ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ 

ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ, ɩɨɯɨɠɟɦɭ ɧɚ ɬɟɯɧɢɤɭ ɩɪɟɪɵɜɢɫɬɨɝɨ ɬɨɪɦɨɠɟɧɢɹ, 

ɨɞɧɚɤɨ, ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ. Ɍɟɯɧɢɤɨɣ ɩɪɟɪɵɜɢɫɬɨɝɨ (ɢɥɢ 

ɢɦɩɭɥɶɫɧɨɝɨ) ɬɨɪɦɨɠɟɧɢɹ ɩɨɥɶɡɭɸɬɫɹ ɜɨɞɢɬɟɥɢ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ, ɧɟ 

ɨɫɧɚɳɟɧɧɵɯ ȺȻɋ. ɉɪɢɧɰɢɩ ɩɪɟɪɵɜɢɫɬɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɱɚɫɬɨɦ 

ɧɚɠɚɬɢɢ ɢ ɨɬɩɭɫɤɚɧɢɢ ɜɨɞɢɬɟɥɟɦ ɩɟɞɚɥɢ ɬɨɪɦɨɡɚ. ɗɬɨ ɩɨɦɨɝɚɟɬ ɧɟ ɬɨɥɶɤɨ 

ɛɵɫɬɪɟɟ ɨɫɬɚɧɨɜɢɬɶɫɹ, ɧɨ 

ɢ ɫɨɯɪɚɧɢɬ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ (ɫɰɟɩɥɟɧɢɟ ɤɚɠɞɨɝɨ ɤɨɥɟɫɚ 

ɨɬɥɢɱɚɟɬɫɹ ɢ ɟɫɥɢ ɜɫɟ ɨɧɢ ɪɟɡɤɨ ɩɟɪɟɫɬɚɧɭɬ ɜɪɚɳɚɬɶɫɹ, ɬɨ ɬɪɚɟɤɬɨɪɢɹ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɧɟ ɛɭɞɟɬ ɩɪɹɦɨɣ). 

ɋɢɫɬɟɦɚ ȺȻɋ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɵɯ ɞɚɬɱɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬ ɤɚɤɨɟ ɢɡ 

ɤɨɥɟɫ ɩɨɞ ɬɨɪɦɨɡɧɵɦ ɭɫɢɥɢɟɦ ɜɪɚɳɚɟɬɫɹ ɦɟɞɥɟɧɧɟɟ ɞɪɭɝɢɯ – ɷɬɨ ɨɡɧɚɱɚɟɬ, 

ɱɬɨ ɤɨɥɟɫɨ ɭɠɟ ɡɚɛɥɨɤɢɪɨɜɚɥɨɫɶ ɢɥɢ ɠɟ ɜɨɬ-ɜɨɬ ɡɚɛɥɨɤɢɪɭɟɬɫɹ.  

Ⱦɚɬɱɢɤɢ ɫɢɫɬɟɦɵ ȺȻɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɤɨɥɟɫɚɯ, ɩɨɷɬɨɦɭ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ 

ɜ ɧɢɯ ɜɨɡɧɢɤɚɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɥɨɦɤɢ. Ɉ ɧɚɪɭɲɟɧɢɢ ɪɚɛɨɬɵ ȾɋȺ ɝɨɜɨɪɢɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɞɢɤɚɬɨɪ ɧɚ ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ, ɬɚɤɠɟ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɞɚɬɱɢɤɨɜ ɩɪɨɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɯɚɪɚɤɬɟɪɚ ɪɚɛɨɬɵ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ — ɛɟɫɩɪɢɱɢɧɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ȺȻɋ ɢɥɢ, ɧɚɩɪɨɬɢɜ, 
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ɨɬɫɭɬɫɬɜɢɟ ɨɬɜɟɬɚ ɫɨ ɫɬɨɪɨɧɵ ȺȻɋ ɩɪɢ ɪɟɡɤɨɦ ɬɨɪɦɨɠɟɧɢɢ, ɯɚɪɚɤɬɟɪɧɵɣ 

ɯɪɭɫɬ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɢ ɬ.ɞ. ȼɨ ɜɫɟɯ ɷɬɢɯ ɢ ɞɪɭɝɢɯ 

ɫɢɬɭɚɰɢɹɯ ɞɚɬɱɢɤ ȺȻɋ ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ. 

ɇɚ ɡɚɦɟɧɭ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɞɚɬɱɢɤɢ ɬɨɥɶɤɨ ɬɟɯ ɬɢɩɨɜ ɢ ɦɨɞɟɥɟɣ (ɚ 

ɬɨɱɧɟɟ — ɤɚɬɚɥɨɠɧɵɯ ɧɨɦɟɪɨɜ), ɱɬɨ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɚɜɬɨ ɪɚɧɟɟ. ɇɢ ɜ 

ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɞɨɩɭɫɬɢɦɚ ɡɚɦɟɧɚ ɬɢɩɚ ɞɚɬɱɢɤɨɜ, ɧɚɩɪɢɦɟɪ — ɭɫɬɚɧɨɜɤɚ 

ɜɦɟɫɬɨ ɢɧɞɭɤɬɢɜɧɨɝɨ ȾɋȺ ɩɪɢɛɨɪɚ ɧɚ ɨɫɧɨɜɟ ɂɋ ɏɨɥɥɚ, ɢ ɧɚɨɛɨɪɨɬ. 

Ⱦɚɬɱɢɤɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɮɨɪɦɢɪɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɢɩɵɫɢɝɧɚɥɨɜ, ɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɢɦɢ ɗȻɍ ɢɦɟɸɬ ɜɯɨɞɧɵɟ ɰɟɩɢ, 

ɧɟɫɨɜɦɟɫɬɢɦɵɟ ɫ ɞɚɬɱɢɤɚɦɢ ɞɪɭɝɢɯ ɬɢɩɨɜ. ɉɨɷɬɨɦɭ ɦɨɧɬɚɠ ɧɟɩɪɚɜɢɥɶɧɨɝɨ 

ȾɋȺ ɥɢɲɶ ɭɫɭɝɭɛɢɬ ɫɢɬɭɚɰɢɸ. 

Ⱦɟɦɨɧɬɚɠ ɫɬɚɪɨɝɨ ɞɚɬɱɢɤɚ ɢ ɦɨɧɬɚɠ ɧɨɜɨɝɨ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶɫɹ 

ɫɬɪɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ. Ɉɛɵɱɧɨ ɞɥɹ ɞɟɦɨɧɬɚɠɚ ȾɋȺ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɪɧɭɬɶ ɨɞɢɧ ɜɢɧɬ 

(ɛɨɥɬ) ɢ ɫɧɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɚɡɴɟɦ. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɬɳɚɬɟɥɶɧɨ ɨɱɢɫɬɢɬɶ 

ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɨɬ ɥɸɛɵɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɢ ɩɨɬɨɦ ɭɫɬɚɧɨɜɢɬɶ ɧɨɜɵɣ 

ɩɪɢɛɨɪ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɞɚɬɱɢɤ ɢ ɜɫɹ ɫɢɫɬɟɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɬɪɟɛɭɟɬ 

ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɧɚɫɬɪɨɣɤɢ — ɜɫɟ ɫɪɚɡɭ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ ɱɬɨ ɞɚɧɧɚɹ ɩɪɚɤɬɢɤɚ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɚ 

ɩɪɢɦɟɧɢɦɚ ɧɟ ɤɨ ɜɫɟɦ ɚɜɬɨɦɨɛɢɥɹɦ, (ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɟɦɨɧɬɚ ɧɟ ɩɪɢɦɟɧɢɦɚ 

ɤ ɞɚɬɱɢɤɚɦ ɯɨɥɥɚ) ɩɨɷɬɨɦɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɥɭɝɚɦɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ. ɂ ɧɟ ɡɚɛɵɜɚɟɦ ɝɥɚɜɧɨɟ, ɷɬɨ ɬɨɪɦɨɡɚ ɢ ȼɚɲɚ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɡɞɟɫɶ 

ɥɭɱɲɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɥɭɝɚɦɢ ɚɜɬɨɪɢɬɟɬɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ-ɞɢɚɝɧɨɫɬɚ ɜ 

ȼɚɲɟɦ ɨɤɪɭɝɟ, ɜɟɞɶ ɢɦɟɧɧɨ ɋɌɈ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɫɢɫɬɟɦɟ ABS ɩɨɜɬɨɪɧɨ ɩɪɨɜɟɞёɬ ɞɢɚɝɧɨɫɬɢɤɭ ɧɚ 

ɩɪɟɞɦɟɬ ɢɫɩɪɚɜɧɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɹ. 

Ʉɪɚɬɤɚɹ ɢɫɬɨɪɢɹ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɵ 

ɉɟɪɜɵɟ ȺȻɋ ɩɨɹɜɢɥɢɫɶ ɜ ɧɚɱɚɥɟ ɏɏ ɜɟɤɚ ɧɚ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ. Ɋɚɧɟɟ 

ɩɨɟɡɞɚ ɨɫɬɚɧɚɜɥɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɩɨɥɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɤɨɥɟɫ, ɤɨɬɨɪɚɹ 
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ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɨɫɪɟɞɫɬɜɨɦ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ. Ɉɞɧɚɤɨ ɬɚɤɨɣ 

ɫɩɨɫɨɛ ɬɨɪɦɨɠɟɧɢɹ ɢɦɟɥ ɨɞɢɧ ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ. ɉɪɢ ɩɨɥɧɨɣ 

ɨɫɬɚɧɨɜɤɟ ɤɨɥɟɫ ɨɧɢ ɫɨɡɞɚɜɚɥɢ ɫɢɥɶɧɨɟ ɬɪɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɧɚɲɢɜɚɥɢɫɶ 

ɨɛɨɞɚ, ɨɫɢ ɢ ɪɟɥɶɫɵ. Ɍɨɝɞɚ ɜ 1910 – 1920 ɝɨɞɚɯ ɧɚ ɨɫɹɯ ɤɨɥɟɫ ɧɚɱɚɥɢ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬ, ɤɨɬɨɪɵɣ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɯ ɨɫɬɚɧɚɜɥɢɜɚɥ, ɚ 

ɩɨɫɬɟɩɟɧɧɨ ɡɚɦɟɞɥɹɥ ɢɯ ɜɪɚɳɟɧɢɟ. ȼ ɫɟɪɟɞɢɧɟ 1920-ɯ ɝɨɞɨɜ ɬɚɤɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ ɬɚɤɠɟ ɫɬɚɥɢ ɦɨɧɬɢɪɨɜɚɬɶ ɧɚ ɨɫɹɯ ɫɚɦɨɥɟɬɧɵɯ ɲɚɫɫɢ. 

ɉɟɪɜɵɟ ɩɨɩɵɬɤɢ ɩɪɢɦɟɧɟɧɢɹ ȺȻɋ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɩɪɟɞɩɪɢɧɹɥɚ 

ɢɡɜɟɫɬɧɚɹ ɧɟɦɟɰɤɚɹ ɤɨɪɩɨɪɚɰɢɹ BШЬМС ɜ 1930-ɯ ɝɨɞɚɯ. ɉɪɚɜɞɚ, ɭɫɩɟɯɨɦ ɨɧɢ 

ɧɟ ɭɜɟɧɱɚɥɢɫɶ – ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɨɣ ɞɨɥɠɧɚ ɛɵɥɚ ɭɩɪɚɜɥɹɬɶ 

ɷɥɟɤɬɪɨɧɢɤɚ, ɧɨ ɬɨɝɞɚ ɧɟ ɛɵɥɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɇɨɪɦɚɥɶɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ABS ɩɨɹɜɢɥɢɫɶ ɜ 1970-ɯ ɝɨɞɚɯ ɩɨɫɥɟ 

ɬɨɝɨ, ɤɚɤ ɩɪɨɢɡɨɲɟɥ ɪɵɜɨɤ ɜ ɪɚɡɜɢɬɢɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ. ɉɟɪɜɭɸ ɩɨɞɨɛɧɭɸ 

ɫɢɫɬɟɦɭ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɚ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɧɟɦɟɰɤɚɹ ɚɜɬɨɦɨɛɢɥɶɧɚɹ 

ɤɨɦɩɚɧɢɹ DКТЦХОr-BОЧг AG. «ɉɨɞɬɹɧɭɥɫɹ» ɢ BШЬМС – ɨɧ ɬɨɠɟ ɧɚɥɚɞɢɥ ɜɵɩɭɫɤ 

ȺȻɋ. 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɚɪɢɚɧɬɚ ȺȻɋ ɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɧɚ 

ɚɜɬɨɦɨɛɢɥɢ ɨɩɰɢɨɧɚɥɶɧɨ, ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɥɚɬɭ. ȼ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ 

ɟɟ ɦɨɧɬɢɪɨɜɚɥɢ ɬɨɥɶɤɨ ɧɚ ɞɨɪɨɝɢɟ ɦɨɞɟɥɢ MОrМОНОЬ BОЧг. 

Ɉɞɧɚɤɨ ɫɢɬɭɚɰɢɹ ɢɡɦɟɧɢɥɚɫɶ ɜ 2004 ɝɨɞɭ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ 

ɬɨɝɞɚ ɨɛɳɟɟɜɪɨɩɟɣɫɤɢɦ ɡɚɤɨɧɨɦ ɜɫɟ ɚɜɬɨ, ɤɨɬɨɪɵɟ ɩɪɨɞɚɜɚɥɢɫɶ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ȿɋ, ɞɨɥɠɧɵ ɛɵɥɢ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ȺȻɋ. ɑɬɨɛɵ ɨɫɬɚɬɶɫɹ ɧɚ ɪɵɧɤɟ 

ɋɬɚɪɨɝɨ ɋɜɟɬɚ, ɩɨɱɬɢ ɜɫɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɫɬɚɥɢ ɨɫɧɚɳɚɬɶ ɫɜɨɸ ɩɪɨɞɭɤɰɢɸ 

ɫɢɫɬɟɦɨɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2020 ɝɨɞ ɟɟ ɢɦɟɸɬ ɨɤɨɥɨ 85% 

ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɦɢɪɟ. 

ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ȺȻɋ 

ȼɚɠɧɨ: Ʉɨɧɬɪɨɥɥɟɪ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɨɛɟɫɬɨɱɢɜɚɟɬ ɪɟɥɟ ɤɥɚɩɚɧɚ 

ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɞɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 

ɩɪɢɛɨɪ ɜ ɪɟɠɢɦɟ «DКЭК LТЬЭ» ɨɬɨɛɪɚɠɚɟɬ, ɱɬɨ ɪɟɥɟ ɤɥɚɩɚɧɚ ɨɛɟɫɬɨɱɟɧɨ. 

Ⱦɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶɸ. 
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ȼɚɠɧɨ: ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɟ ɜɵɟɡɠɚɬɶ ɧɚ 

ɚɜɬɨɦɨɛɢɥɟ ɫ ɩɨɞɤɥɸɱɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɨɣ. ɂɫɤɥɸɱɟɧɢɟɦ 

ɹɜɥɹɟɬɫɹ ɜɵɟɡɞ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫ ɩɪɢ ɭɫɥɨɜɢɢ 

ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɩɪɨɜɨɞɢɦɨɦɭ ɢɫɩɵɬɚɧɢɸ. 

Ʉɨɧɬɪɨɥɥɟɪ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɢ 

ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɹɜɥɹɬɶ, ɚ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɢ ɢɡɨɥɢɪɨɜɚɬɶ, 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɡɚɧɨɫɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɷɬɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɨɞ, 

ɜɤɥɸɱɚɟɬ ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɭ ȺȻɋ ɢ/ɢɥɢ ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɭ EBD ɢ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɥɸɱɚɟɬ ȺȻɋ ɢ/ɢɥɢ EBD ɧɚ ɜɪɟɦɹ ɬɟɤɭɳɟɝɨ ɰɢɤɥɚ 

ɡɚɠɢɝɚɧɢɹ. 

Ɉɱɢɫɬɤɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɤɨɞɨɜ 

ɇɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟȾɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɩɪɢɛɨɪȾɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 

ɤɨɞɵ ɦɨɠɧɨ ɨɱɢɫɬɢɬɶ ɢɡ ɩɚɦɹɬɢ ɤɨɧɬɪɨɥɥɟɪɚ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɉɨɞɪɨɛɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɱɢɫɬɤɢ 

ɭɛɟɞɢɬɟɫɶ ɜ ɧɨɪɦɚɥɶɧɨɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɢ ɨɬɫɭɬɫɬɜɢɢ 

ɤɨɞɨɜ.Ʉɨɧɬɪɨɥɥɟɪ ɧɟ ɩɨɡɜɨɥɢɬ ɩɪɨɜɟɫɬɢ ɨɱɢɫɬɤɭ ɤɨɞɨɜ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜɫɟ 

ɤɨɞɵ ɧɟ ɛɭɞɭɬ ɩɪɨɫɦɨɬɪɟɧɵ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɤɨɞɵ ɧɟɥɶɡɹ ɨɱɢɫɬɢɬɶ 

ɨɬɤɥɸɱɟɧɢɟɦ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɢɬɚɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɥɢ ɩɨɜɨɪɨɬɨɦ 

ɡɚɦɤɚ ɡɚɠɢɝɚɧɢɹ ɜ ɩɨɥɨɠɟɧɢɟ LOCK. 

Ʉɚɤ ɩɪɨɜɟɪɢɬɶ ɞɚɬɱɢɤ ȺȻɋ ɬɟɫɬɟɪɨɦ 

ɂɬɚɤ, ɭ ɜɚɫ ɡɚɝɨɪɟɥɚɫɶ ɥɚɦɩɚ ABS ɧɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ, ɱɬɨ ɠɟ ɞɟɥɚɬɶ? 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɬɢɩ ɞɚɬɱɢɤɚ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ 

ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ: 

ɇɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɬɚɧɰɢɹɯ ɩɪɨɜɟɪɤɚ ɞɚɬɱɢɤɚ ABS 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɨɫɰɢɥɥɨɝɪɚɮɚ. ɉɪɢ ɷɬɨɦ ɤɨɥɟɫɚ 

ɩɪɨɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ, ɚ ɧɚ ɷɤɪɚɧɟ ɩɪɢɛɨɪɚ ɜɢɞɧɚ ɫɢɧɭɫɨɢɞɚ. 

Ɉɧɚ ɩɨɤɚɡɵɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɨɬɵ ɫɢɝɧɚɥɚ ɨɬ ɦɨɳɧɨɫɬɢ ɤɨɥɟɛɚɬɟɥɶɧɵɯ 

ɢɦɩɭɥɶɫɨɜ. ɉɨɪɨɣ ɧɟɤɨɬɨɪɵɟ ɦɚɫɬɟɪɚ ɩɪɨɢɡɜɨɞɹɬ ɡɚɦɟɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 



15 

 

ɩɪɢɛɨɪɚ ɐ-20. ɇɚ ɧɟɦ ɩɪɨɜɟɪɹɸɳɢɣ ɦɨɠɟɬ ɭɜɢɞɟɬɶ ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɟɥɤɢ, ɚ 

ɟɫɥɢ ɩɪɢɛɨɪ ɰɢɮɪɨɜɨɝɨ ɬɢɩɚ – ɬɨ ɭɜɟɥɢɱɟɧɢɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

Ⱦɢɚɝɪɚɦɦɚ ɫɢɝɧɚɥɚ ɞɚɬɱɢɤɚ ȺȻɋ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮɟ 

ȼ ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɞɚɬɱɢɤɚ ABS ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɩɟɰɢɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɪɟɡɢɫɬɨɪɚ ɨɬ 900 Ɉɦ ɞɨ 

1,2 ɤɈɦ, ɚ ɬɚɤɠɟ ɩɚɪɵ ɩɪɨɜɨɞɨɜ. ɇɚ ɤɨɧɰɚɯ ɩɪɨɜɨɞɨɜ ɧɭɠɧɨ ɪɚɡɦɟɫɬɢɬɶ 

ɡɚɠɢɦɵ, ɤɨɬɨɪɚɹ ɫɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɤɨɧɬɚɤɬɧɨɣ ɝɪɭɩɩɟ ɫɚɦɨɝɨ 

ɞɚɬɱɢɤɚ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ ɤɚɠɞɨɟ ɤɨɥɟɫɨ. ȼɵɜɟɪɧɭɬɶ ɤɨɥɟɫɚ ɜ 

ɨɞɧɭ ɫɬɨɪɨɧɭ, ɚ ɩɨɬɨɦ ɜ ɞɪɭɝɭɸ. ɉɪɢ ɷɬɨɦ ɩɨɞɫɨɟɞɢɧɹɬɶ ɧɚɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɧɚ ɞɚɬɱɢɤɢ, ɜɤɥɸɱɚɬɶ ɡɚɠɢɝɚɧɢɟ ɢ ɧɚɛɥɸɞɚɬɶ ɡɚ ɩɨɜɟɞɟɧɢɟɦ ɫɢɝɧɚɥɶɧɨɣ 

ɥɚɦɩɨɱɤɢ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɥɚɦɩɨɱɤɚ ɩɨɝɚɫɧɟɬ ɩɪɢ 

ɩɨɞɤɥɸɱɟɧɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ, ɬɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɚɧɧɵɣ ɞɚɬɱɢɤ 

ɧɟɢɫɩɪɚɜɧɵɦ. ɋɨɝɥɚɫɢɬɟɫɶ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɜɟɫɶɦɚ ɢɧɬɟɪɟɫɟɧ, ɧɨ ɬɪɭɞɨɟɦɤɢɣ, 

ɩɨɷɬɨɦɭ ɢɞɟɦ ɞɚɥɶɲɟ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɞɚɬɱɢɤɚ ȺȻɋ ɬɟɫɬɟɪɨɦ, ɜɚɦ ɩɨɧɚɞɨɛɢɬɶɫɹ ɥɸɛɨɣ 

ɦɭɥɶɬɢɦɟɬɪ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɢɩɚ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɜɨɞɢɦ ɡɚɦɟɪɵ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɞɥɹ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢ ɟɝɨ ɞɚɬɱɢɤɚ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɧɵɦ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɫɩɟɪɜɚ ɧɭɠɧɨ ɨɬɵɫɤɚɬɶ ɧɨɪɦɚɬɢɜɧɵɟ ɩɨɤɚɡɚɧɢɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɜɚɲɟɝɨ ɚɜɬɨɦɨɛɢɥɹ. Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɞɚɬɱɢɤɨɜ ȺȻɋ 

ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧ ɨɬ 1,2 ɞɨ 1,8 ɤɈɦ. Ʉɨɝɞɚ ɬɟɫɬɟɪ ɩɨɞɤɥɸɱɟɧ ɤ ɞɚɬɱɢɤɭ 

ɢ ɩɪɨɜɨɞɢɬ ɡɚɦɟɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɨɩɪɨɛɭɣɬɟ ɩɨɲɚɬɚɬɶ ɩɪɨɜɨɞɚ, ɢɞɭɳɢɟ ɧɚ 

ɫɚɦ ɞɚɬɱɢɤ. ɉɪɢ ɷɬɨɦ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɚ ɧɟ ɞɨɥɠɧɵ ɨɬɤɥɨɧɹɬɶɫɹ, ɚ ɟɫɥɢ ɷɬɨ 

ɩɪɨɢɫɯɨɞɢɬ, ɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɛɵɬɶ ɨɛɪɵɜ ɰɟɩɢ. 

ɉɪɨɜɟɪɤɚ ɞɚɬɱɢɤɚ ȺȻɋ 

ɉɨɫɥɟ ɷɬɢɯ ɡɚɦɟɪɨɜ, ɨɬɤɥɸɱɚɣɬɟ ɤɨɧɬɚɤɬɵ ɦɭɥɶɬɢɬɟɫɬɟɪɚ ɢ 

ɩɟɪɟɜɨɞɢɬɟ ɟɝɨ ɜ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. Ɍɟɩɟɪɶ ɧɭɠɧɨ ɪɚɫɤɪɭɬɢɬɶ 

ɤɨɥɟɫɨ ɦɚɲɢɧɵ ɩɪɢɦɟɪɧɨ ɞɨ 40-50 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ. Ⱦɚɥɟɟ ɫɥɟɞɢɦ ɡɚ 

ɩɨɤɚɡɚɧɢɹɦɢ ɞɚɬɱɢɤɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɩɪɹɠɟɧɢɟ. ɇɚ ɜɫɟɯ 

ɞɚɬɱɢɤɚɯ ɨɧɨ ɪɚɜɧɹɟɬɫɹ 2-ɦ ɜɨɥɶɬɚɦ. 
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Ʉɨɧɟɱɧɨ ɠɟ, ɜ ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɪɹɬɶ ɞɚɬɱɢɤ ɧɭɠɧɨ 

ɩɨɞɤɥɸɱɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 

ɭɤɚɡɚɬɶ ɧɚ ɛɨɥɟɟ ɬɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ȺȻɋ ɢ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

 

1.2 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɢ ɞɟɧɟɝ ɚɜɬɨɩɚɪɤɚɦ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɜɨɞɢɬɶ 

ɜɧɭɬɪɟɧɧɢɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɬɨɪɦɨɡɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɝɪɭɡɨɜɨɣ 

ɬɪɚɧɫɩɨɪɬ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɬɚɤɢɟ ɢɫɩɵɬɚɧɢɹ ɫ ɢɧɬɟɪɜɚɥɨɦ 6-10 ɧɟɞɟɥɶ. Ɉɛ 

ɷɬɨɦ ɡɚɹɜɥɹɸɬ ɦɧɨɝɢɟ ɡɚɪɭɛɟɠɧɵɟ ɤɨɦɩɚɧɢɢ, ɩɨɫɬɚɜɳɢɤɢ. ɉɪɢ ɷɬɨɦ 

ɛɪɢɬɚɧɫɤɢɣ DVSA ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

ɟɳɟ ɱɚɳɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɫɬɟɧɞɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɟё ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ. 

MSG MS300 - Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɧɵɯ 

ɫɭɩɩɨɪɬɨɜ (ɫɦ. ɪɢɫ. 1.1) 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɫɬɟɧɞ MS300 ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɥɚɧɨɜɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ – ɫɭɩɩɨɪɬɨɜ. 

Ɍɨɪɦɨɡɧɨɣ ɫɭɩɨɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɫɬɟɧɞ ɢ ɤ ɧɟɦɭ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ 

ɭɫɢɥɢɟ ɪɚɡɜɢɜɚɟɦɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɞɜɢɠɟɧɢɟ ɩɨɪɲɧɹ ɫɭɩɨɪɬɚ. ɉɨɫɥɟ ɜɵɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɞɨ ɤɨɧɰɚ, ɬɨ ɟɫɬɶ ɞɨ 

ɤɪɚɣɧɟɝɨ ɩɨɥɨɠɟɧɢɹ ɭɫɢɥɢɟ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɧɚɝɪɭɠɟɧɢɹ ɧɚɱɢɧɚɟɬ 

ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɞɨ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɡɚɞɚёɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɡɚɩɨɪɧɨɣ ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɚɪɦɚɬɭɪɵ ɫɬɟɧɞɚ. 

ɉɪɢ ɷɬɨɦ ɫɭɩɨɪɬ ɞɨɥɠɟɧ ɜɵɞɟɪɠɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. ɗɬɨ 

ɝɚɪɚɧɬɢɪɭɟɬ ɟɝɨ ɛɟɡɨɬɤɚɡɧɭɸ ɪɚɛɨɬɭ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɡɚɜɜɥɟɧɧɨɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɢ ɨɬɫɭɬɫɬɜɢɟ ɬɟɱɟɣ ɜ ɧёɦ. 

ɋɬɟɧɞ ɦɨɠɟɬ ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɭ ɫɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɪɚɡɥɢɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɭɸ, ɬɚɤ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɭɸ.  

Ⱦɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɫɬɟɧɞɚ ɫɨɫɬɚɜɥɹɟɬ 25 Ɇɉɚ. 
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ɉɪɟɢɦɭщɟɫɬɜɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɭɩɨɪɬɨɜ: 

 ɋɩɨɫɨɛɟɧ ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɭɩɨɪɬɨɜ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ, 

ɪɚɡɦɟɪɨɜ ɢ ɦɨɞɢɮɢɤɚɰɢɣ. 

 ɋɩɨɫɨɛɟɧ ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɭ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɨɹɧɨɱɧɵɯ 

ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ.. 

 ɋɬɟɧɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɜɵɩɨɥɧɟɧ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɸ ɦɚɫɥɹɧɢɫɬɵɯ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɬɚɤɢɯ ɤɚɤ ɬɨɪɦɨɡɧɚɹ 

ɠɢɞɤɨɫɬɶ ɢ ɪɚɫɬɜɨɪɢɬɟɥɢ. 

Ɍɚɛɥɢɰɚ 1.1 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɞɚ 

ȼɟɫ, ɤɝ 120 

Ƚɚɛɚɪɢɬɵ (Ⱦ×ɒ×ȼ), 

ɦɦ 

1515*810*1160 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, 

ȼ 

ȼ 220 ɢɥɢ 380 (ɡɚɜɢɫɢɬ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ) 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ DOT4 (ɬɨɪɦɨɡɧɚɹ ɠɢɞɤɨɫɬɶ) 

ȿɦɤɨɫɬɶ ɛɚɤɚ, ɥ 4 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 

ɫɨɡɞɚɜɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, 

ɛɚɪ 

160 

Ɇɚɧɨɦɟɬɪ, ɛɚɪ 0-160 
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Ɋɢɫɭɧɨɤ 1.1 – ɫɬɟɧɞ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫɭɩɩɨɪɬɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɨɪɦɨɡɧɨɣ ɫɬɟɧɞ ɋɌɋ-13ɍ-ɋɉ-11 (ɫɦ. ɪɢɫ. 1.2) 

ɉɪɢɦɟɧɹɟɬɫɹ ɧɚ ɋɌɈ ɢ ȺɌɉ 

Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɨɫɬɚɜɟ ɥɢɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ 

ɚɜɬɨɦɨɛɢɥɟɣ. (ɉɪɢ ɭɫɥɨɜɢɢ ɞɨɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɩɰɢɹɦɢ 

ɢ ɩɪɢɛɨɪɚɦɢ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ ɉɈ ɅɌɄ). 

ɍɫɬɚɧɨɜɤɚ ɞɜɭɯ ɪɚɡɞɟɥɶɧɵɯ ɛɥɨɤɨɜ ɪɨɥɢɤɨɜ (ɨɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ) ɧɚ 

ɨɫɦɨɬɪɨɜɨɣ ɤɚɧɚɜɟ ɧɟ ɫɧɢɠɚɟɬ ɷɪɝɨɧɨɦɢɤɭ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚ ɩɪɢ 

ɨɫɦɨɬɪɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɧɢɡɭ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɪɨɥɢɤɢ ɫ ɬɨɱɟɱɧɨɣ 

ɧɚɩɥɚɜɤɨɣ ɞɥɹ ɨɛɵɱɧɵɯ ɢ ɲɢɩɨɜɚɧɧɵɯ ɲɢɧ (ɉȺɌȿɇɌ RU 61695) 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɧɚ ɢɡɧɨɫ ɢ ɧɨɪɦɚɬɢɜɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ 0,8-0,7 (ɫɭɯ./ɜɥɚɠ.). Ⱥ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɢ. 
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Ɂɚɞɧɢɟ ɪɨɥɢɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜɵɲɟ ɩɟɪɟɞɧɢɯ. Ⱦɚɧɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 

ɪɟɲɟɧɢɟ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɫɢɥɵ, ɫɬɪɟɦɹɳɢɟɫɹ «ɜɵɬɨɥɤɧɭɬɶ» ɚɜɬɨɦɨɛɢɥɶ 

ɫɨ ɫɬɟɧɞɚ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɣ. 

ɉɨɦɨɳɶ ɩɪɢ ɜɵɟɡɞɟ. ȼ ɛɚɡɨɜɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɪɟɠɢɦ 

ɩɨɦɨɳɢ ɜɵɟɡɞɚ ɚɜɬɨɦɨɛɢɥɹ ɫɨ ɫɬɟɧɞɚ: ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɪɚɳɟɧɢɟ ɪɨɥɢɤɨɜ 

ɫɬɟɧɞɚ ɧɟ ɬɨɥɶɤɨ ɨɛɥɟɝɱɚɟɬ ɜɵɟɡɞ, ɧɨ ɢ ɫɬɪɚɯɭɟɬ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ ɨɬ 

ɩɟɪɟɝɪɭɡɨɤ. 

Ɋɟɠɢɦ 4АD ȼ ɛɚɡɨɜɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ. ɉɨɡɜɨɥɹɟɬ ɢɫɩɵɬɵɜɚɬɶ 

ɚɜɬɨɦɨɛɢɥɢ ɫ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɜɟɞɭɳɢɦɢ ɨɫɹɦɢ; 

ɍɩɪɚɜɥɟɧɢɟ ɬɨɪɦɨɡɧɵɦ ɫɬɟɧɞɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɤɥɚɜɢɚɬɭɪɵ ɉɄ. 

Ɉɩɰɢɨɧɚɥɶɧɨ ɞɨɫɬɭɩɧɨ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ ɫ ɉȾɍ. 

ɋɢɫɬɟɦɚ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ (ɡɚɥɨɠɟɧɚ ɜ «ɋɟɪɜɢɫɧɨɣ ɩɪɨɝɪɚɦɦɟ ȽȺɊɈ»); 

ɇɚɞɟɠɧɚɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɪɦɨɡɧɵɯ ɫɬɟɧɞɨɜ 

ȽȺɊɈ ɩɪɢɦɟɧɹɸɬɫɹ ɜɵɫɨɤɨɧɚɞɟɠɧɵɟ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɚɠɞɵɣ ɞɚɬɱɢɤ ɢɦɟɟɬ ɩɟɪɫɨɧɚɥɶɧɵɣ ɩɚɫɩɨɪɬ 

ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ. ɉɪɢɦɟɧɹɟɦɵɟ ɫɢɥɨɜɵɟ (ɜ ɤɨɦɩɥɟɤɬɟ) ɢ ɜɟɫɨɜɵɟ 

(Ɉɉɐɂə) ɞɚɬɱɢɤɢ ɩɪɨɜɟɪɟɧɵ ɫɭɪɨɜɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɱɟɧɢɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɡɚɳɢɬɧɵɟ ɧɚɤɥɚɞɤɢ ɨɬ ɢɡɧɨɫɚ ɲɢɩɨɜɚɧɧɵɦɢ 

ɲɢɧɚɦɢ. 

ȼɨɡɦɨɠɧɨ ɭɩɪɚɜɥɟɧɢɟ ɬɨɪɦɨɡɧɵɦ ɫɬɟɧɞɨɦ ɫ ɩɥɚɧɲɟɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 

Ʉɚɥɢɛɪɨɜɤɚ ɢ ɩɨɜɟɪɤɚ ɤɚɤ ɜɟɫɨɜɵɯ (ɨɩɰɢɹ), ɬɚɤ ɢ ɫɢɥɨɜɵɯ ɞɚɬɱɢɤɨɜ 

ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɢɦ ɤɨɦɩɥɟɤɬɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ 

ɬɪɭɞɨɟɦɤɨɫɬɶ. 

ɉɨɪɨɲɤɨɜɚɹ ɨɤɪɚɫɤɚ ɨɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɝɨ ɫɨɯɪɚɧɹɟɬ ɷɫɬɟɬɢɱɧɵɣ 

ɜɢɞ ɢ ɩɪɨɬɢɜɨɫɬɨɢɬ ɤɨɪɪɨɡɢɢ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɪɦɨɡɧɵɯ ɫɬɟɧɞɨɜ ȽȺɊɈ ɩɪɢɦɟɧɹɸɬɫɹ 

ɜɵɫɨɤɨɧɚɞɟɠɧɵɟ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ ɂɌȺɅɖəɇɋɄɈȽɈ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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Ⱦɜɭɯɫɤɨɪɨɫɬɧɵɟ ɂɌȺɅɖəɇɋɄɂȿ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ ɩɨɡɜɨɥɹɸɬ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɟɜɪɨɩɟɣɫɤɢɦ ɧɨɪɦɚɦ ɩɪɨɜɟɪɤɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

ɪɚɡɧɵɯ (ɝɪɭɡɨɜɵɯ ɢ ɥɟɝɤɨɜɵɯ) ɧɚ ɪɚɡɧɵɯ ɧɚɱɚɥɶɧɵɯ ɫɤɨɪɨɫɬɹɯ. 

Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɥɚɫɫɚ (ɢɫɩɨɥɧɟɧɢɹ) 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ɋɟɞɭɤɬɨɪɵ ɧɟɨɛɫɥɭɠɢɜɚɟɦɵɟ. ɇɟ ɬɪɟɛɭɸɬ ɡɚɦɟɧɵ ɦɚɫɥɚ. 

ɉɨɞɲɢɩɧɢɤɢ ɢ ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɨɩɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ INA. 

ɇȿɆȿɐɄɂȿ ɞɚɬɱɢɤɢ ɧɚɥɢɱɢɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɫɬɟɧɞɟ ɢ ɫɥɟɞɹɳɟɝɨ 

ɪɨɥɢɤɚ. 

Ʉɚɱɟɫɬɜɟɧɧɵɟ ɤɚɛɟɥɢ GХШЛКХПХОб ɢɦɟɸɬ ɧɚɞɟɠɧɭɸ ɨɩɪɟɫɫɨɜɤɭ 

ɤɨɧɬɚɤɬɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ. 

ɋɬɨɢɦɨɫɬɶ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚ ɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɪɚɫɫɦɨɬɪɟɬɶ ɜɚɪɢɚɧɬɵ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɜɟɪɤɢ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫɢɥɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɤɨɧɫɬɪɭɤɰɢɸ ɬɢɩɨɜɨɝɨ ɫɬɟɧɞɚ ɞɥɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɱɬɢ ɜɫɟ ɢɦɟɸɬ ɜ ɨɫɧɨɜɟ ɨɞɢɧ ɢ ɬɨɬ ɠɟ 

ɦɟɯɚɧɢɡɦ ɪɨɥɢɤɨɜ (ɫɦ. ɪɢɫ. 1.3) 

ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɤɚɪɤɚɫɚ 3 ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɫɦɨɧɬɢɪɨɜɚɧɵ ɞɜɟ 

ɪɨɥɢɤɨɜɵɟ ɬɨɪɦɨɡɧɵɟ, ɧɟɡɚɜɢɫɢɦɵɟ ɭɫɬɚɧɨɜɤɢ. ɋ ɜɟɪɯɭ ɤɚɪɤɚɫ ɧɚɤɪɵɬ 

ɩɥɢɬɨɣ 4, ɩɨ ɤɨɬɨɪɨɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶ. 

ɋɬɟɧɞ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɢɫɬɟɦɚɦ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ. 

ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɤɨɦɦɭɬɢɪɭɟɬɫɹ ɜ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɦ ɲɤɚɮɭ. ɉɨɤɚɡɚɧɢɹ 

ɞɚɬɱɢɤɨɜ ɭɫɢɥɢɹ (ɦɨɦɟɧɬɚ) ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ 

ɱɚɫɬɨɬɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɜɨɞɹɬɫɹ ɤ ɩɥɚɬɟ ɫɛɨɪɚ ɚɧɚɥɨɝɨɜɵɯ ɢ 

ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ ɩɟɪɫɨɧɚɥɶɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ. 

ȼ ɪɚɦɤɚɯ ɫɨɡɞɚɧɢɹ ɫɬɟɧɞɚ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɫɨɡɞɚɬɶ ɢɥɢ ɡɚɤɚɡɚɬɶ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ, ɮɢɤɫɚɰɢɸ, ɡɚɩɢɫɶ ɢ ɚɧɚɥɢɡ ɩɨɤɚɡɚɧɢɣ. ȼ ɫɪɟɞɧɟɦ 
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ɧɚɩɢɫɚɧɢɟ ɬɚɤɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɨɣɞёɬɫɹ ɜ 100 ɬɵɫ. ɪɭɛ., 

ɜɤɥɸɱɚɹ ɩɭɫɤɨ-ɧɚɥɚɞɤɭ ɢ ɢɫɩɵɬɚɧɢɹ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɪɨɥɢɤɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɨɢɬ ɢɡ ɪɚɦɵ, ɩɨ ɛɨɤɚɦ ɤɨɬɨɪɨɣ 

ɢɦɟɸɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɟ 2, ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɣ ɧɚ ɩɨɞɲɢɩɧɢɤɨɜɵɯ 

ɨɩɨɪɚɯ 3 ɜɪɚɳɚɟɬɫɹ ɩɪɢɜɨɞɧɨɣ ɪɨɥɢɤ 4. Ɋɨɥɢɤ 4 ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 5, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ ɫ ɪɨɥɢɤɨɦ 4 ɩɪɢ 

ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɜɚɥɨɜ ɧɚ ɲɩɨɧɤɟ 7. ȼɬɨɪɨɣ ɤɨɧɟɰ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɜɵɩɨɥɧɟɧ ɫ ɜɵɯɨɞɧɵɦ ɜɚɥɨɦ. ɗɬɨ ɧɭɠɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭ ɧɟɝɨ ɛɵɥɚ ɨɩɨɪɚ 8 

(ɤɨɪɩɭɫ ɫɨ ɫɮɟɪɢɱɟɫɤɢɦ ɩɨɞɲɢɩɧɢɤɨɦ). 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɱɚɫɬɨɬɧɵɦ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ 6. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɵɣ ɩɭɫɤ ɟɝɨ ɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɞɭɤɬɨɪ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɷɤɨɧɨɦɢɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɧɨ ɫɬɨɢɬ 

ɧɟɦɧɨɝɨ ɞɨɪɨɠɟ. 

ȼɬɨɪɨɣ ɪɨɥɢɤ 10 ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ 

2. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɟɝɨ ɨɩɨɪɵ 12 ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɥɡɭɧɚɯ 

11, ɤɨɬɨɪɵɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ 14. ɉɟɪɟɤɨɫɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɬɨɦɭ, ɱɬɨ ɢɦɟɸɬɫɹ ɞɟɥɢɬɟɥɢ ɩɨɬɨɤɚ, ɚ ɭɞɟɪɠɢɜɚɸɬɫɹ ɩɨɥɡɭɧɵ 11 ɜ 

ɲɜɟɥɥɟɪɚɯ 2 ɛɥɚɝɨɞɚɪɹ ɭɩɨɪɭ ɢɯ ɜ ɨɫɶ ɪɨɥɢɤɚ 10 ɢ ɪɚɫɩɨɪɤɟ 13. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɟɥɢɬɟɥɶ 16 ɨɬɜɟɱɚɟɬ ɡɚ ɞɜɢɠɟɧɢɟ ɪɨɥɢɤɚ 10 ɜɧɢɡ, 

ɚ ɞɟɥɢɬɟɥɶ 17 – ɜɜɟɪɯ. 
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1 – ɪɚɦɚ; 2 – ɧɚɩɪɚɜɥɹɸɳɢɟ; 3 –ɩɨɞɲɢɩɧɢɤɢ; 4 – ɪɨɥɢɤ; 5 – 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 6 – ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; 7 – ɫɨɟɞɢɧɟɧɢɟ ɜɚɥɨɜ; 8 – 

ɨɩɨɪɚ ɞɜɢɝɚɬɟɥɹ; 9 – ɞɚɬɱɢɤ ɦɨɦɟɧɬɚ; 10 – ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɞɩɢɪɚɸɳɢɣ 

ɪɨɥɢɤ; 11 – ɩɨɥɡɭɧ; 12 – ɩɨɞɲɢɩɧɢɤ; 13 – ɨɫɶ (ɪɚɫɩɨɪɤɚ); 14 – ɝɢɞɪɨɰɢɥɢɧɞɪ; 

15 – ɭɩɨɪ; 16, 17 – ɞɟɥɢɬɟɥɶ ɩɨɬɨɤɚ. 

Ɋɢɫɭɧɨɤ 1.3 – ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɬɢɩɨɜɨɝɨ ɫɬɟɧɞɚ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

№ Ɇɚɪɤɚ ɚɜɬɨɦɨɛɢɥɹ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ ɉɪɨɛɟɝ, ɤɦ 

1 ɍɊȺɅ-6370 20 95000 

2 ɁɂɅ-5301 36 100000 

3 ȽȺɁ-3309 24 75000 

 

2.1 Ʉɨɪɪɟɤɬɢɪɨɜɚɧɢɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɚ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-1 ɢ ɌɈ-2 (ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɌɈ-1 ɢ ɌɈ-2): 

 

                   ,
31

KKLL
ɧ
ii

                                                         (2.1) 

 

ɝɞɟ    
i

L – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ i-ɝɨ ɜɢɞɚ ɌɈ, ɤɦ; 
H

i
L  – ɧɨɪɦɚɬɢɜɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ Т-ɝɨ ɜɢɞɚ ɌɈ, ɤɦ Д10Ж ; 

1
K  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɬɟɝɨɪɢɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Д10Ж; 

3
K – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ Д10Ж  . 

 

LTO-1(ɍɊȺɅ) =3000 • 0,6 • 1,0 = 1800 ɤɦ; 

LTO-1(ȽȺɁ) = 4000 • 0,6 • 1,0 = 2400 ɤɦ; 

LTO-1(ɁɂɅ) = 3000 • 0,6 • 1,0 = 1800 ɤɦ; 

LTO-2(ɍɊȺɅ) = 12000 • 0,6 • 1,0 = 7200 ɤɦ; 

LTO-2(ȽȺɁ) = 16000 • 0,6 • 1,0 = 9600 ɤɦ; 

LTO-2(ɁɂɅ) =12000 • 0,6 • 1,0 = 7200 ɤɦ; 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɚɬɧɨɫɬɢ ɌɈ-1 ɞɨ ɌɈ-2: 
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1

2

2




 

TO

TO

TO

L

L
K   ,                                                          (2.2) 

 

ɝɞɟ   1TO
L  – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-1, ɤɦ; 

2TO
L  – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-2, ɤɦ. 

 

ɄɌɈ-2(ɍɊȺɅ, ɁɂɅ) = 4
1800

7200
 ; 

ɄɌɈ-2(ȽȺɁ) = 4
2400

9600
 ; 

 

ɉɪɢɧɹɬɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-2: 

 

ɉ
TOɌɈɌɈ

ɉ
LКL

122   ,                                                  (2.3) 

 

ɝɞɟ Lɉ
ɌɈ-1  – ɩɪɢɧɹɬɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-1, ɤɦ. 

 

L
ɉ

ɌɈ-2 = LɌɈ-2 ; L
ɉ

ɌɈ-1 = LɌɈ-1 

 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɄɊ) 

: 

321
KKKLL

H

KPKP
 ,                                                (2.4) 

 

ɝɞɟ    
H

KP
L  – ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ, ɤɦ Д10Ж; 

           2
K  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ Д1ɈЖ. 

 

LɄɊ(ȽȺɁ) = 180000 • 0,6 • 1,0 •1,1 = 118800 ɤɦ; 

LɄɊ(ɁɂɅ) = 175000 • 0,6 • 1,0 •1,1 = 115500 ɤɦ; 
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LɄɊ(ɍɊȺɅ) = 300000 • 0,6 • 1,0 •1,1 = 198000 ɤɦ; 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɚɬɧɨɫɬɢ ɌɈ-2 ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ: 

 

ɉ
TO

KP

KP

L

L
K

2

  ,                                                  (2.5) 

 

ɄɄɊ(ȽȺɁ) =  12375,12
9600

118800
 ; 

ɄɄɊ(ɍɊȺɅ) =  285,27
7200

198000
 ; 

ɄɄɊ(ɁɂɅ) =  169,15
7200

115500
 ; 

 

ɉɪɢɧɹɬɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ: 

 

ɉ
TOКɊ

ɉ
KP

LКL
2 ,                                             (2.6) 

 

L
ɉ

ɄɊ(ȽȺɁ) = 12 • 9600 = 115200 ɤɦ; 

L
ɉ

ɄɊ(ɍɊȺɅ) = 28 • 7200 = 2Ɉ1600 ɤɦ; 

L
ɉ

ɄɊ(ɁɂɅ) =  16 • 7200 = 115200 ɤɦ 
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2.2 Ʉɨɪɪɟɤɬɢɪɨɜɚɧɢɟ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ: 

 

52
KKtt

H

ii
 ,                                                     (2.7) 

 

ɝɞɟ       H

i
t  – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ i-ɝɨ ɜɢɞɚ, ɱɟɥ.-ɱ Д1ɈЖ; 

        5
K  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɤɨɥɢɱɟɫɬɜɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɨɜɦɟɫɬɢɦɵɯ ɝɪɭɩɩ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ Д10Ж . 

 

tɌɈ-1(ɍɊȺɅ) = 4,9 • 1,0 • 1,15 = 5,63 ɱɟɥ.-ɱ 

tɌɈ-1(ȽȺɁ) = 1,5 • 1,0 • 1,15 = 1,725 ɱɟɥ.-ɱ 

tɌɈ-1(ɁɂɅ) = 3,2 • 1,0 • 1,15 = 3,68 ɱɟɥ.-ɱ 

tɌɈ-2(ɍɊȺɅ) = 21,5 • 1,0 • 1,15 = 24,725 ɱɟɥ.-ɱ 

tɌɈ-2 (ȽȺɁ) = 7,0 • 1,0 • 1,15 = 8,05 ɱɟɥ.-ɱ 

tɌɈ-2(ɁɂɅ) = 13,8 • 1,0 • 1,15 = 15,87 ɱɟɥ.-ɱ 

 

ɍɞɟɥɶɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ: 

 

54321
KKKKKtt

H

TPTP
 ,                                        (2.8) 

 

ɝɞɟ   
H

TP
t  – ɧɨɪɦɚɬɢɜɧɚɹ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɊ, ɱɟɥ.-ɱ/1000 ɤɦ Д10Ж . 

4
K  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ Д10Ж  . 
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tɌɊ(ɍɊȺɅ) = 9,2 • 1,5 • 1,0 • 0,9 • 2,1 • 1,15 = 30  ɱɟɥ.-ɱ/1000 ɤɦ; 

tɌɊ(ȽȺɁ) = 7,9 • 1,5 • 1,0 • 0,9 • 2,5 • 1,15 = 30,7  ɱɟɥ.-ɱ/1000 ɤɦ; 

tɌɊ(ɁɂɅ) = 5,3 • 1,5 • 1,0 • 0,9 • 2,1 • 1,15 = 17,28 ɱɟɥ.-ɱ/1000 ɤɦ 

 

2.3 Ʉɨɪɪɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɫɬɨɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 

ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɨɹ ɜ ɌɈ ɢ ɌɊ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ: 

 

/

4)()(
КȾȾ ɇ

ɌɊɌɈɌɊɌɈ                                                       (2.9) 

 

ɝɞɟ  ɇ
ɌɊɌɈȾ

)(
 – ɧɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɨɹ ɜ ɌɈ ɢ ɌɊ  

(ɬɚɛɥɢɰɚ 2.8) Д10Ж ; 

 K4- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ [10]. 

 

ȾɌɈ(ɌɊ)(ɍɊȺɅ) = 0,53 • 1,3 = 0,65 ɞɧɟɣ/1000 ɤɦ; 

ȾɌɈ(ɌɊ)(ȽȺɁ) = 0,35 • 1,4 = 0,49 ɞɧɟɣ/1000 ɤɦ; 

ȾɌɈ(ɌɊ)(ɁɂɅ) = 0,45 • 1,3 = 0,58 ɞɧɟɣ/1000 ɤɦ 

 

ɋɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ: 

 

Ɍ
ɇ
КɊКɊ ȾȾȾ  ,                                               (2.10) 

 

ɝɞɟ    ɇ
КɊȾ  – ɧɨɪɦɚ ɩɪɨɫɬɨɹ ɜ ɄɊ Д10Ж; 

   ɌȾ - ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɚɜɬɨɪɟɦɨɧɬɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ 

ɢ ɨɛɪɚɬɧɨ (ɩɪɢɧɢɦɚɟɦ 3 ɞɧɹ). 
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ȾɄɊ(ɍɊȺɅ) = 22 + 3 = 25 ɞɧɟɣ; 

ȾɄɊ(ȽȺɁ) = 18 + 3 = 21 ɞɧɹ; 

ȾɄɊ(ɁɂɅ) = 15 + 3 = 18 ɞɧɟɣ 

 

2.4 Ɋɚɫɱɟɬ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 

 

Ⱦɥɹ ɝɪɚɦɨɬɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- Ɂɧɚɹ ɞɚɧɧɵɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɩɪɨɛɟɝɚ ɢ ɜɢɞɵ ɬɟɯɧɢɤɢ  ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɫɬɚɜɢɬɶ ɝɨɞɨɜɨɣ ɩɥɚɧ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɩɪɨɜɟɞɟɧɢɹ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

- ɢɫɯɨɞɹ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɩɥɚɧɚ ɨɩɪɟɞɟɥɢɬɶ ɬɪɭɞɨёɦɤɨɫɬɢ ɪɚɛɨɬ ɢ ɢɯ 

ɪɚɡɧɨɜɢɞɧɨɫɬɢ; 

- ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱёɬɵ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ, ɧɟɨɛɯɨɞɢɦɭɸ ɤɜɚɥɢɮɢɤɚɰɢɸ ɩɟɪɫɨɧɚɥɚ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɟɝɨ, ɩɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɩɥɢɜɨ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 

2.5 Cɨɫɬɚɜɥɟɧɢɟ ɝɨɞɨɜɨɝɨ ɩɥɚɧɚ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɩɚɪɤɚ ɧɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ (ɧɚ 1 

ɚɜɬɨɦɨɛɢɥɶ): 

 

iiɝcp
nS

n
L  

1

. ,                                                (2.11) 

 

ɝɞɟ n  – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ; 

i
S  – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ i-ɬɨɣ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ, ɬɵɫ.ɤɦ; 

i
n – ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ Т-ɬɨɣ ɦɚɪɤɢ, ɲɬ. 

 



29 

 

LɋɊ.Ƚ(ɍɊȺɅ) = 237502095000
80

1
  ɤɦ; 

LɋɊ.Ƚ(ȽȺɁ) = 225002475000
80

1
 ɤɦ; 

LɋɊ.Ƚ(ɁɂɅ) = 4500036100000
80

1
 ɤɦ 

 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɤɚɠɞɨɣ ɦɚɪɤɢ: 

 

)(... KPTOcpɝcp

ɉ
ɝcp

LLL  ,                                           (2.12) 

 

ɝɞɟ )(. TPTOc ɪL  – ɫɪɟɞɧɢɣ ɩɪɨɛɟɝ ɨɬ ɩɨɫɥɟɞɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɪɟɦɨɧɬɚ), 

ɬɵɫ.ɤɦ. (Ɂɚɞɚɟɦ ɫɚɦɢ) 

L
ɉ

ɋɊ.Ƚ(ɍɊȺɅ) = 23750 + 1100 = 24850 ɤɦ; 

L
ɉ

ɋɊ.Ƚ(ȽȺɁ) = 22500 + 1900 = 24400 ɤɦ; 

L
ɉ

ɋɊ.Ƚ(ɁɂɅ) = 45000 + 1700 = 46700 ɤɦ 


)(.)(.

1

KPTOi

i

KPTOcp
S

n
L ,                                      (2.13) 

 

ɝɞɟ )(. KPTOi
S  – ɩɪɨɛɟɝ Т-ɝɨ ɚɜɬɨɦɨɛɢɥɹ ɨɬ ɩɨɫɥɟɞɧɟɝɨ ɌɈ (ɪɟɦɨɧɬɚ), ɬɵɫ.ɤɦ. 

ɉɥɚɧɢɪɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɩɨ ɤɚɠɞɨɣ ɦɚɪɤɢ 

ɚɜɬɨɦɨɛɢɥɹ: 

ɉ
KP

ɝcp

KP

L

L
N

.

 ,                                                 (2.14) 

 

ɝɞɟ ɉ
KP

L  – ɩɪɢɧɹɬɵɣ cɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ 

ɚɜɬɨɦɨɛɢɥɹ, ɬɵɫ.ɤɦ. 
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NɄɊ(ɍɊȺɅ) = )0(12,0
201600

23750
  ɲɬ; 

NɄɊ(ȽȺɁ) = )0(2,0
115200

22500
  ɲɬ; 

NɄɊ(ɁɂɅ) = )0(4,0
115200

45000
 ɲɬ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɚɜɬɨɦɨɛɢɥɹ ɤɚɠɞɨɣ ɦɚɪɤɢ: 

 

KP

TO

ɉ
ɝcp

TO
N

L

L
N 





2

.

2
  ,                                                    (2.15) 

 

ɝɞɟ 2TO
N  – ɩɥɚɧɢɪɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɌɈ-2, ɲɬ; 

ɉ
ɝɫɪL

.  – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ (ɫ ɭɱɟɬɨɦ ɩɪɨɛɟɝɚ ɨɬ ɩɨɫɥɟɞɧɟɝɨ ɌɈ 

(ɪɟɦɨɧɬɚ)), ɬɵɫ. ɤɦ; 

2TO
L  - ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ-2, ɬɵɫ. ɤɦ. 

 

NɌɈ-2(ɍɊȺɅ) = 30
7200

24850
  ɲɬ; 

NɌɈ-2(ȽȺɁ) = 20
9600

24400
 ɲɬ; 

NɌɈ-2(ɁɂɅ) = 60
7200

46700
 ɲɬ 

)(
2

1

.

1 



 
TOKP

TO

ɉ
ɝcp

TO
NN

L

L
N   ,                                  (2.16) 

 

ɝɞɟ 1TO
N  – ɩɥɚɧɢɪɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɌɈ-1, ɲɬ; 

1TO
L  - ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ-1, ɬɵɫ. ɤɦ. 
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NɌɈ-1(ɍɊȺɅ) = 10)30(
1800

24850
  ɲɬ; 

NɌɈ-1(ȽȺɁ) = 8)20(
2400

24400
  ɲɬ; 

NɌɈ-1(ɁɂɅ) = 19)60(
1800

46700
  ɲɬ 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ 

 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɪɦɚɬɢɜɨɜ ɩɨ 

ɤɚɠɞɨɦɭ ɜɢɞɭ ɌɈ: 

 

)(
221

1

1

i

CTO

i

CTO

i

TO

i

TO

i

TO

n

i

i

TOɨɛщ NtNtNtT  



 ,                       (2.17) 

 

ɝɞɟ n  – ɤɨɥɢɱɟɫɬɜɨ ɦɚɪɨɤ ɚɜɬɨɦɨɛɢɥɟɣ; 
i

CTO

i

TO

i

TO
ttt ,,

21  - ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɞɧɨɝɨ ɌɈ-1, ɌɈ-2 ɢ 

ɫɟɡɨɧɧɨɝɨ ɌɈ i-ɣ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ, ɱɟɥ.-ɱ. 

 

Ɍɨɛɳ(ɍɊȺɅ) = 5,63 • 10 + 24,725 • 3 + 5,0 • 40 = 330,475 ɱɟɥ.-ɱ 

Ɍɨɛɳ(ȽȺɁ) = 1,725 • 8 + 8,05 • 2 + 3,2 • 48 = 183,5 ɱɟɥ.-ɱ 

Ɍɨɛɳ(ɁɂɅ) = 3,68 • 19 + 15,87 • 6 + 3,2 • 72 = 395,54 ɱɟɥ.-ɱ 

Ɍɨɛɳ= Ɍɨɛɳ(ɍɊȺɅ)  + Ɍɨɛɳ(ɍȺɁ) + Ɍɨɛɳ(ɁɂɅ) = 330,475 + 183,5 +395,54=909,515 ɱɟɥ.-ɱ 

NɋɌɈ = 2 • n; 

 

ɝɞɟ n  – ɤɨɥɢɱɟɫɬɜɨ ɦɚɪɨɤ ɚɜɬɨɦɨɛɢɥɟɣ; 

NɋɌɈ(ɍɊȺɅ) = 2 • 20 = 40; 

NɋɌɈ(ȽȺɁ) = 2 • 24 = 48; 

NɋɌɈ(ɁɂɅ) = 2 • 36 = 72 
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2.7 Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɸщɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ 

ɌɋɆ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɌɈ 

 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ: 

 

                                  
Ф

Ɍ
ɩ

ɨɛщ

ɪ  ,                                                        (2.18) 

 

ɝɞɟ  Ɏ- ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɱ 

 

np = 1,1
882

515,909
 , np = 2 ɱɟɥ. 

 

                                    ɋɆɋɆ КɌȾФ    ,                                (2.19) 

 

ɝɞɟ     Ⱦ - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɞɧ. (210);  

 Ɍɫɦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ. (6); 

     - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɦɟɧɵ. (0,7….0,85); 

  Ʉɫɦ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɦɟɧɧɨɫɬɢ. (1; 1,5; 2) 

 

Ɏ = 210 • 6 • 0,7 • 1 = 882 ɱ. 
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2.8  ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ɍɚɛɥɢɰɚ 2.1 - Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɭɱɚɫɬɤɚ ɌɈ. 

№ Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ,ɦ 

Ɇɨɳɧɨɫɬɶ, 
ɤȼɬ 

Ɂɚɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ,ɦ2

 

1 2 ɉɨɠɚɪɧɵɣ ɳɢɬ ɫ 
ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ 

1,5*0,1*1  0,15×2 

2 2 əɳɢɤ ɫ ɩɟɫɤɨɦ 0,5*0,5*0,4  0,25×2 

3 2 Ɇɨɣɤɚ 1*1*1  1×2 

4 2 əɳɢɤ ɫ 
ɢɧɫɬɪɭɦɟɧɬɚɦɢ 

1,5*1*0,5  1,5×2 

  5 2 ɉɨɥɤɚ ɫ 
ɡɚɩɱɚɫɬɹɦɢ 

0,4*2*0,5  0,8×2 

6 4 ȼɟɪɫɬɚɤ ɫ 
ɬɢɫɤɚɦɢ 

1,6*0,8*0,6  1,28×4 

7 1 ȼɨɡɞɭɯɨɡɚɛɨɪɧɢɤ 0,2*0,3*0,4  0,6 

8 2 ɍɫɬɚɧɨɜɤɚ  ɞɥɹ 
ɫɥɢɜɚ ɦɚɫɥɚ 

0,4*0,4*1 0,2 0,16×2 

9 1 Ʉɨɦɩɪɟɫɫɨɪ 0,4*1,2*0,6 3,5 0,48 

10 2 Ɍɟɥɟɠɤɚ ɞɥɹ 
ɤɨɥɟɫ 

1,2*1,2*0,2  1,44×2 

11 3 Ʌɚɪ ɞɥɹ ɨɬɯɨɞɨɜ 1*1*1,2  1×3 

12 1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɤɪɚɧ 

1,5*1*1,8 0,9 1,5 

13 1 ɉɨɞɴɟɦɧɢɤ 2,5*7*1,6 1,5 17,5 

14 1 Ɋɨɥɢɤɨɜɵɣ 
ɬɨɪɦɨɡɧɨɣ ɫɬɟɧɞ 

ɫ ɨɫɦɨɬɪɨɜɨɣ 
ɹɦɨɣ 

2,5*7*0,3 5,5 17,5 

     ɂɬɨɝɨ:54,7 

 

ȼɵɱɢɫɥɹɟɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ: 

 

Sɭɱ=Sɨɛɳ*Ʉɪɡ,     (2.20) 

 

ɝɞɟ  Sɨɛɳ- ɩɥɨɳɚɞɶ ɡɚɧɢɦɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

Ʉɪɡ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɛɨɱɟɣ ɡɨɧɵ (Ʉɪɡ = 3,5…5); 

 



34 

 

Sɭɱ=54,7×3,5=191,5 ɦ2
; 

 

Ɍɟɩɟɪɶ ɧɚɦ ɨɫɬɚɟɬɫɹ ɧɚɣɬɢ ɞɥɢɧɭ ɭɱɚɫɬɤɚ: 

 

lɭɱ= Sɭɱ/ bɭɱ,                           (2.21) 

 

ɝɞɟ lɭɱ- ɞɥɢɧɚ ɭɱɚɫɬɤɚ; bɭɱ- ɲɢɪɢɧɚ ɭɱɚɫɬɤɚ; 

 

lɭɱ=191,5/12=15,95=16 ɦ; 

 

2.9 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

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. 

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 
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ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɛɟɡɨɝɨɜɨɪɨɱɧɨ. Ɉɫɧɨɜɚ ɜɫɟɯ ɦɟɪ - ɷɬɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 

ɬɪɚɜɦɨɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ. 

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; 

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. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɩɨɜɵɲɧɧɵɯ 

ɜɵɞɟɥɟɧɢɟɦ ɩɵɥɢ ɭɫɬɚɧɨɜɥɟɧ ɰɢɤɥɨɧ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɫɛɨɪɚ ɚɛɪɚɡɢɜɧɨɣ ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɵɥɢ. Ⱦɥɹ ɫɛɨɪɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɟɬɨɲɢ ɭɫɬɚɧɨɜɥɟɧ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɹɳɢɤ ɫ ɤɪɵɲɤɨɣ. ɍɬɢɥɢɡɢɪɨɜɚɬɶ ɟɝɨ ɫɨɞɟɪɠɢɦɨɟ ɧɟɨɛɯɨɞɢɦɨ 

ɟɠɟɞɧɟɜɧɨ. ɇɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɩɪɨɥɢɜ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɛɟɧɡɢɧɚ, 

ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɨɥ ɢ ɡɟɦɥɸ, ɬɚɤ ɤɚɤ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɧɚ 

ɚɫɮɚɥɶɬɟ ɩɨɫɥɟ ɞɨɠɞɹ ɩɨɩɚɞɚɸɬ ɜ ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɡɚɝɪɹɡɧɹɸɬ ɜɨɞɧɭɸ ɫɪɟɞɭ. 

ɂɫɩɚɪɹɹɫɶ, ɨɧɢ ɬɚɤɠɟ ɡɚɝɪɹɡɧɹɸɬ ɚɬɦɨɫɮɟɪɭ. ɇɟɨɛɯɨɞɢɦɨ ɡɚɫɵɩɚɬɶ ɬɨɥɶɤɨ 
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ɱɬɨ ɨɛɪɚɡɨɜɚɜɲɟɟɫɹ ɩɹɬɧɨ ɩɟɫɤɨɦ ɢɥɢ ɞɟɪɟɜɹɧɧɵɦɢ ɨɩɢɥɤɚɦɢ ɢ 

ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɢɯ ɜ ɦɭɫɨɪɧɵɯ ɩɚɤɟɬɚɯ.  

Ɇɭɫɨɪ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɛɢɪɚɬɶ ɜ 

ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞёɧɧɵɟ ɦɟɫɬɚ. Ɍɟɪɪɢɬɨɪɢɹ ɭɱɚɫɬɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɨɛɨɪɭɞɨɜɚɧɵ ɜɨɞɨɨɬɜɨɞɚɦɢ. Ɍɚɦ ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɢɫɥɨɬɵ, ɳёɥɨɱɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɩɨɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɷɬɢɯ ɜɟɳɟɫɬɜ ɢ 

ɧɟ ɩɨɝɥɨɳɚɬɶ ɢɯ. 

ɍɤɚɡɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɡɜɚɧɵ 

ɩɨɜɵɫɢɬɶ ɧɟ ɬɨɥɶɤɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɨ 

ɢ ɜɥɢɹɧɢɟ ɟɝɨ ɧɚ ɡɞɨɪɨɜɶɟ ɫɨɬɪɭɞɧɢɤɨɜ ɢ ɢɯ ɫɩɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɹ 

ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

 

2.10 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

 

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. 

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, 
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ɤɨɧɬɚɤɬ ɫɨ ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɱɬɨ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ 

ɡɞɨɪɨɜɶɟ ɪɚɛɨɱɢɯ. 

ɉɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɬɪɟɧɢɪɨɜɤɭ ɝɪɭɩɩ ɦɵɲɰ ɢ ɧɚ ɪɚɫɫɥɚɛɥɟɧɢɟ ɢ ɫɦɟɧɭ ɪɨɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɠɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ. 

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 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

 

 

Ɋɢɫɭɧɨɤ 3.1. Ɋɨɥɢɤɨɜɵɣ ɬɨɪɦɨɡɧɨɣ ɫɬɟɧɞ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɫɨɞɟɪɠɢɬ ɪɚɦɭ 1 ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ 

ɨɫɧɨɜɧɵɟ ɞɟɬɚɥɢ ɢ ɚɝɪɟɝɚɬɵ ɫɬɟɧɞɚ. ɇɚ ɧɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɚɪɚ ɨɩɨɪɧɵɯ 

ɪɨɥɢɤɨɜ 2. Ɉɞɢɧ ɢɡ ɪɨɥɢɤɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɜɨɞɧɵɦ. 

ɉɪɢɜɨɞ ɨɩɨɪɧɨɝɨ ɪɨɥɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱёɬ ɩɟɪɟɞɚɱɢ ɦɨɦɟɧɬɚ ɨɬ 

ɷɥɟɤɬɪɨɦɨɬɨɪɚ 19 ɫ ɪɟɞɭɤɬɨɪɨɦ 18. Ʉɚɠɞɚɹ ɩɚɪɚ ɨɩɨɪɧɵɯ ɪɨɥɢɤɨɜ ɢɦɟɟɬ ɫɜɨɣ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫ ɪɟɞɭɤɬɨɪɨɦ 

ɫɨɟɞɢɧɟɧɵ ɱɟɪɟɡ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɦɭɮɬɭ 9 ɚ ɪɟɞɭɤɬɨɪ ɫ ɪɨɥɢɤɨɦ ɱɟɪɟɡ ɦɹɝɤɭɸ 

ɦɭɮɬɭ 6. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɪɨɥɢɤɨɜ ɢ ɢɯ ɩɪɢɜɨɞɨɜ ɫɨɛɥɸɞɟɧɚ ɫɬɪɨɝɚɹ ɫɨɨɫɧɨɫɬɶ. 

ɇɚ ɪɭɤɨɹɬɤɟ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɚɡɚ ɪɚɡɦɟɳɚɟɬɫɹ ɞɚɬɱɢɤ ɭɫɢɥɢɹ. Ɇɨɧɢɬɨɪ 

ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ ɜ 

ɭɞɨɛɧɨɦ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɦɟɫɬɟ, ɧɚ ɩɪɢɦɟɪ ɜ ɫɚɥɨɧɟ ɢɫɩɵɬɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, 

ɢɥɢ ɧɚ ɫɬɨɣɤɟ. 
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 ɑɟɪɟɡ ɦɨɧɢɬɨɪ ɦɨɠɧɨ ɫɨɨɛɳɚɬɶ ɨɩɟɪɚɰɢɨɧɧɵɟ ɤɨɦɚɧɞɵ ɫɢɫɬɟɦɟ 

ɭɩɪɚɜɥɟɧɢɹ 

ɇɚ ɤɚɠɞɨɦ ɪɨɥɢɤɟ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ, ɤɨɬɨɪɵɣ ɫɟɪɟɡ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚёɬ ɤɨɦɚɧɞɭ ɧɚ ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 

ɂɦɟɸɬɫɹ ɬɚɤ ɠɟ ɞɚɬɱɢɤɢ ɭɫɢɥɢɹ ɧɚ ɬɨɪɦɨɡɧɨɣ ɩɟɞɚɥɢ. ȼɫɟ ɞɚɬɱɢɤɢ 

ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɟɞɢɧɟɧɚ ɫ 

ɤɨɦɩɶɸɬɟɪɨɦ ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ.  

Ʉɪɨɦɟ ɮɭɧɤɰɢɢ ɩɨ ɩɪɨɜɟɪɤɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɟё ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɟɧɞ ɞɚɤ ɠɟ ɦɨɠɟɬ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɢ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ȺȻɋ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ, ɩɭɬёɦ ɡɚɬɨɪɦɚɠɢɜɚɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɪɨɥɢɤɨɜ. 

ɋɬɟɧɞ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɢɫɩɵɬɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɴɟɡɞ ɧɚ ɫɬɟɧɞ. 

2. ɉɪɨɢɡɜɨɞɹɬ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɚ ɦɨɬɨɪɭ 6 

ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɨɩɨɪɧɵɟ ɪɨɥɢɤɢ 4, ɚ ɱɟɪɟɡ ɧɢɯ ɢ ɢɫɩɵɬɭɟɦɵɟ ɤɨɥɟɫɚ 

ɚɜɬɨɦɨɛɢɥɹ ɢ ɪɚɫɤɪɭɱɢɜɚɸɬ ɢɯ ɞɨ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 5-20 ɤɦ/ɱ. 

3. Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɸɬ «ɞɜɢɠɟɧɢɟ» ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ Я=МШЧЬЭ. 

4. Ɉɫɭɳɟɫɬɜɥɹɸɬ ɧɚɠɚɬɢɟ ɧɚ ɩɟɞɚɥɶ ɬɨɪɦɨɡɚ ɫ ɡɚɞɚɧɧɵɦ ɭɫɢɥɢɟɦ ɩɨ 

ɤɨɦɚɧɞɟ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɧɚ ɦɨɧɢɬɨɪ ɜɨɞɢɬɟɥɹ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ. 

5. ɂɡɦɟɧɹɸɬ (ɭɦɟɧɶɲɚɸɬ) ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɨɩɨɪɧɵɯ 

ɪɨɥɢɤɨɜ 4 ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɤɨɥɟɫɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɚɤɨɧɭ =f(t). 

6. ɂɡɦɟɪɹɸɬ ɬɨɪɦɨɡɧɭɸ ɫɢɥɭ ɩɨɫɪɟɞɫɬɜɨɦ ɞɚɬɱɢɤɚ ɫɢɥ ɧɚ 

ɦɨɞɟɥɢɪɭɟɦɨɦ ɤɨɥɟɫɟ. 

7. ɉɨ ɯɚɪɚɤɬɟɪɭ ɢɡɦɟɧɟɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ ɧɚ ɦɨɞɟɥɢɪɭɟɦɨɦ ɤɨɥɟɫɟ 

ɨɩɪɟɞɟɥɹɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɵ. 
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Ɍɚɤ ɠɟ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɢɫɩɪɚɜɧɚ ɥɢ ɫɢɫɬɟɦɚ ȺȻɋ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɜɬɨɪ ɩɩ 5,6,7 ɧɚ ɤɚɠɞɨɦ ɤɨɥɟɫɟ 

ɩɨɨɱɟɪёɞɧɨ 

ɋɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ ɭɫɢɥɢɟ ɧɚ ɪɵɱɚɝɟ ɪɭɱɧɢɤɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɬɪɟɛɭɟɬɫɹ ɩɨɞɧɹɬɶ ɟɝɨ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɞɚɬɱɢɤ ɭɫɢɥɢɹ 

ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɪɵɱɚɝɟ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ. 

ɉɨ ɩɨɤɚɡɚɧɢɹɦ ɪɟɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɧɚ ɪɵɱɚɝɟ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɦɨɠɧɨ 

ɫɭɞɢɬɶ ɨ ɢɫɩɪɚɜɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɨ 

ɫɨɫɬɨɹɧɢɢ ɬɪɨɫɢɤɨɜ, ɪɵɱɚɝɨɜ, ɤɨɥɨɞɨɤ ɢ ɲɚɪɧɢɪɨɜ. 

ȿɫɥɢ ɭɫɢɥɢɟ ɧɚ ɪɵɱɚɝɟ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɫɥɢɲɤɨɦ ɦɚɥɨ, ɬɨ 

ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɵ ɩɨ ɧɚɬɹɠɤɟ ɬɪɨɫɢɤɚ ɢ ɩɪɨɜɟɪɢɬɶ ɞɚɜɥɟɧɢɟ ɜ 

ɫɢɫɬɟɦɟ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ. 

ȿɫɥɢ ɷɬɢɯ ɦɟɪ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɡɜɢɬɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɧɨɪɦɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɬɨɪɦɨɠɟɧɢɹ ɧɚ ɡɚɞɧɢɯ ɤɨɥёɫɚɯ, ɬɨ ɧɟɢɡɛɟɠɟɧ ɪɟɦɨɧɬ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɬɟɧɞɨɦ ɫɥɭɠɢɬ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ 

ɪɨɞɚ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɢ ɭɫɥɨɜɢɣ, ɬɚɤɢɯ ɤɚɤ ɝɨɥɨɥёɞ, ɞɨɠɞɶ, ɝɪɹɡɶ ɢ ɞɪ. 

ɢɡɦɟɧɹɹ ɩɚɪɚɦɟɬɪɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɡɚɞɚёɬɫɹ ɩɨ ɡɚɤɨɧɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ. ɉɟɞɚɥɶ ɬɨɪɦɨɡɚ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ 

ɛɵɬɶ ɧɚɠɚɬɚ. 

 

 

 

 

 

 

 

  

 
ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

3 ȼɄɊ 23.03.03.249.21 00.00.00 ɉɁ 



41 

 

3.2. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɩɪɨɱɧɨɫɬɧɵɟ ɢ ɩɪɨɱɢɟ ɪɚɫɱёɬɵ 

 

 Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢɜɨɞɚ ɪɨɥɢɤɚ:  

ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ 20 

ɤɦ/ɱɚɫ, ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɟɝɨ ɤɨɥɟɫ ɪɚɜɧɚ: 

 

W1=V/R1,                                                      (3.1)
 

ɝɞɟ    R1-   ɪɚɞɢɭɫ ɤɨɥɟɫɚ ɦɨɠɧɨ ɩɪɢɧɹɬɶ R = 0.6 ɦ, 

 

V - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ V = 20 ɤɦ/ɱɚɫ = 5.55 ɦ/ɫ. 

W1=5.55/0.6=9.25 ɫ-1
,
 

     ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɜɨɞɧɵɯ ɛɚɪɚɛɚɧɨɜ, ɜɫɥɟɞɫɬɜɢɟ 

ɪɢɮɥɟɧɢɹ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɟɪɟɞɚɱɭ ɜɪɚɳɟɧɢɹ ɛɟɡ 

ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ, ɪɚɜɧɚ: 

W2=R1/R2⋅W1,                                                 (3.2) 

 

R2 - ɪɚɞɢɭɫ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ R2 = 0.135 ɦ; 

W2=0.6/0.135⋅9.25=41.1 ɫ-1 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɪɚɳɚɬɶ ɛɚɪɚɛɚɧɵ ɫ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ, 

ɪɚɜɧɵɦ: 

n=30⋅w2/3.14,                                     (3.3) 

 

n=30⋅41.1/3.14=392/6 ɨɛ/ɦɢɧ.  

ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

n1=1000 ɨɛ/ɦɢɧ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɞɭɤɬɨɪɚ ɪɚɜɧɨ:  

 

U=n1/n,                                        (3.4) 
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U=1000/392.6=2.55
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦ ɩɟɪɟɞɚɬɨɱɧɵɦ ɨɬɧɨɲɟɧɢɟɦ 

ɜɵɛɢɪɚɟɦ ɰɟɩɧɭɸ ɩɟɪɟɞɚɱɭ.  

ɉɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ ɜɚɥɚ ɪɨɥɢɤɚ: 

ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪ Q ɢ Ɇ 

ɉɨɫɬɪɨɢɦ ɷɩɸɪɵ Q ɢ Ɇ ɞɥɹ ɜɚɥɚ ɪɨɥɢɤɚ, ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɤɨɬɨɪɨɝɨ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

                        Ɋɢɫɭɧɨɤ 3.2 - ɗɩɸɪɵ Q ɢ Ɇ 

 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɜ ɜɢɞɟ ɫɭɦɦɵ ɩɪɨɟɤɰɢɣ ɜɫɟɯ ɫɢɥ ɧɚ 

ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɫɶ 

 Y = RA + Rȼ-q1=0,                                           (3.5) 

ɩɪɢ RA 
=
 RB   ɩɨɥɭɱɚɟɦ: 

RA=RB=q1/2                                                  (3.6) 

ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Q ɜ ɫɟɱɟɧɢɢ ɛɚɥɤɢ ɫ ɚɛɫɰɢɫɫɨɣ ɯ:  

ɩɪɢ  ɯ = 0 

Q = q*(l/2 - 0) =q1/2 ,                                      (3.7) 
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Q =  6000*0.5 /2-1500 ɇ; 

 ɩɪɢ ɯ = 1 

Q = q*(I/2 -1) =ql/2 ,                                       (3.8) 

 

Q = 6000*0.5 / 2 -1500 ɇ. 

 

 

ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ Ɇ ɜ ɫɟɱɟɧɢɢ ɛɚɥɤɢ ɫ ɚɛɫɰɢɫɫɨɣ ɯ: 

ɩɪɢ ɯ = 0                                            Ɇ = 0;                                                     (3.9) 

ɩɪɢ ɯ = 1/2 

,8/1)2/11(
2

)
2

1
(

q

q

Ɇ 




                                    (3.10) 

 

mHɆ  5.1878/5.06000
2  

ɉɨɫɬɪɨɟɧɧɚɹ ɩɨ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ ɷɩɸɪɚ Ɇ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ 

ɍɫɥɨɜɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɜɚɥɚ ɩɪɢ ɤɪɭɱɟɧɢɢ ɢɦɟɟɬ ɜɢɞ: 

 

                     W 
=
 Mmax / Wp ≤ Дτ],                                    (3.11) 

ɝɞɟ    Ɇɦɚɯ = 187,5 ɇ*ɦ; 

          Wp - ɩɨɥɹɪɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

                       Wp =π*d
3
/16,                                             (3.12) 

 

Wp =3.14*0.04
3
/16 =12.56*10

6
 ɦ3

. 

  [τ] - ɞɨɩɭɫɤɚɟɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɋɬ 45 = 40 Ɇɉɚ.  

τmax = 187,5/12.56*10
-6=14,928 Ɇɉɚ. 

τmax = 15 Ɇɉɚ < ДτЖ = 40 Ɇɉɚ. 
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3.3 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɟɧɞɨɦ 

 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɈɌ: 

- ɉɟɪɢɦɟɬɪ ɜɨɤɪɭɝ ɬɨɪɦɨɡɧɨɝɨ ɫɬɟɧɞɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɡɧɚɱɢɬɶ ɫ ɩɨɦɨɳɶɸ 

ɰɟɜɟɬɨɭɤɚɡɚɬɟɥɶɧɨɣ ɥɟɧɬɵ, ɫɜɟɬɨɨɬɪɚɠɚɸɳɟɣ ɥɟɧɬɵ, ɭɫɬɚɧɨɜɢɬɶ 

ɫɜɟɬɨɫɢɝɧɚɥɶɧɭɸ ɚɩɩɚɪɚɬɭɪɭ ɫ ɩɨɞɫɜɟɬɤɨɣ ɧɚɞɩɢɫɟɣ «ɢɞёɬ ɩɪɨɜɟɪɤɚ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɧɟ ɩɨɞɯɨɞɢɬɶ!» 

- ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɬɨɪɦɨɡɧɨɝɨ ɫɬɟɧɞɚ ɧɚ ɬɪɚɧɡɢɬɧɵɯ ɩɥɨɳɚɞɹɯ ɥɢɛɨ ɧɚ 

ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɹɯ ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɟɪɟɞɜɢɠɟɧɢɟ ɥɸɞɟɣ ɢɥɢ ɬɪɚɧɫɩɨɪɬɚ, ɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɝɨɪɚɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɫ ɧɚɧɟɫёɧɧɵɦɢ ɧɚ ɧɢɯ 

ɫɜɟɬɨɨɪɚɠɚɸɳɢɦɢ ɩɨɥɨɫɤɚɦɢ; 

 

Ɍɪɟɛɨɜɚɧɢɹ ɈɌ  ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ: 

- Ɋɚɛɨɬɚɬɶ ɫɨ ɫɬɟɧɞɨɦ ɦɨɝɭɬ ɬɨɥɶɤɨ ɬɟ ɫɨɬɪɭɞɧɢɤɢ, ɤɨɬɨɪɵɟ ɩɪɨɲɥɢ 

ɩɨɥɧɵɣ ɤɭɪɫ ɨɛɭɱɟɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɨɞɨɛɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ ɫɞɚɥɢ ɷɤɡɚɦɟɧɵ, 

ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ 

ɦɟɫɬɟ, ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ, ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɨɦ, 

ɢɦɟɸɳɢɟ ɝɪɭɩɩɭ ɞɨɩɭɫɤɚ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɧɢɠɟ ɬɪɟɬɶɟɣ; 

- ɉɪɨɜɟɪɨɱɧɵɟ ɪɚɛɨɬɵ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɜ 

ɚɜɬɨɦɨɛɢɥɟ ɢɦɟɟɬɫɹ ɨɩɟɪɚɬɨɪ ɧɚ ɜɨɞɢɬɟɥɶɫɤɨɦ ɫɢɞɟɧɢɢ ɢ ɱɬɨ ɧɟɬ 

ɩɨɫɬɨɪɨɧɧɢɯ ɛɥɢɠɟ ɨɞɧɨɝɨ ɦɟɬɪɚ ɨɬ ɪɨɥɢɤɨɜ ɫɬɟɧɞɚ; 

 

Ɍɪɟɛɨɜɚɧɢɹ ɈɌ  ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

- ɉɪɨɜɟɪɨɱɧɵɟ ɪɚɛɨɬɵ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɜ 

ɚɜɬɨɦɨɛɢɥɟ ɢɦɟɟɬɫɹ ɨɩɟɪɚɬɨɪ ɧɚ ɜɨɞɢɬɟɥɶɫɤɨɦ ɫɢɞɟɧɢɢ ɢ ɱɬɨ ɧɟɬ 

ɩɨɫɬɨɪɨɧɧɢɯ ɛɥɢɠɟ ɨɞɧɨɝɨ ɦɟɬɪɚ ɨɬ ɪɨɥɢɤɨɜ ɫɬɟɧɞɚ; 

- ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ ɧɢɤɚɤɢɯ ɪɚɛɨɬ ɫɨ ɫɬɟɧɞɨɦ ɩɨɤɚ ɧɟ ɩɪɟɤɪɚɬɢɥɨɫɶ 

ɜɪɚɳɟɧɢɟ ɪɨɥɢɤɨɜ; 
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- Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɨɦɨɳɢ ɜɪɚɳɟɧɢɹ ɪɨɥɢɤɨɜ, 

ɬɚɤ ɤɚɤ ɷɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɧɚɡɧɚɱɟɧɢɸ ɫɬɟɧɞɚ ɢ ɦɨɠɟɬ ɧɚɜɪɟɞɢɬɶ ɟɝɨ ɪɟɫɭɪɫɭ, 

ɡɧɚɱɢɬɟɥɶɧɨ ɟɝɨ ɭɦɟɧɶɲɢɜ; 

- ɞɥɢɬɟɥɶɧɚɹ ɫɬɨɹɧɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɫɬɟɧɞɟ ɡɚɩɪɟɳɚɟɬɫɹ 

ɤɚɬɟɝɨɪɢɱɟɫɤɢ; 

- ɍ ɫɬɟɧɞɚ ɢɦɟɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɪɢ ɤɨɬɨɪɨɦ ɪɨɥɢɤɢ ɧɚɱɢɧɚɸɬ 

ɜɪɚɳɚɬɶɫɹ ɩɪɢ ɡɚɟɡɞɟ ɚɜɬɨɦɨɛɢɥɹ,  ɩɪɢ ɷɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨ ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ 

ɛɪɚɬɶ ɫ ɫɨɛɨɣ ɢɤ ɞɚɬɱɢɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɫɬɟɧɞɚ ɜ 

ɥɸɛɨɟ ɜɪɟɦɹ. 

- ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɤ ɞɚɬɱɢɤɚ ɫ ɧɚɪɭɠɟɧɢɟɦ ɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɫɥɭɱɚɣɧɨɦɭ ɩɭɫɤɭ ɜɪɚɳɟɧɢɹ ɪɨɥɢɤɨɜ. 

 

Ɍɪɟɛɨɜɚɧɢɹ ɈɌ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ: 

ȿɫɥɢ ɜɨɡɧɢɤɥɚ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ, ɩɟɪɜɵɦ ɞɟɥɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɨɜɟɫɬɢɬɶ 

ɜɫɟɯ ɤɬɨ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɫɨ ɫɬɟɧɞɨɦ, 

ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɫɬɟɧɞɚ ɢ ɫɨɨɛɳɢɬɶ ɧɚɱɚɥɶɧɢɤɭ 

ɫɦɟɧɵ ɢɥɢ ɚɞɦɢɧɢɫɬɪɚɰɢɢ, ɱёɬɤɨ ɫɨɛɥɸɞɚɬɶ ɭɤɚɡɚɧɢɹ ɫɬɚɪɲɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ ɧɟɨɛɯɨɞɢɦɨ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ 

ɩɨɦɨɳ. ȿɫɥɢ ɷɬɨ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɜɢɬɶ ɩɨɫɬɪɚɞɚɜɳɟɝɨ ɞɨ ɦɟɫɬɚ ɚɤɚɡɚɧɢɹ ɟɦɭ 

ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

ɉɪɢ ɩɨɪɚɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ɩɢɬɚɧɢɹ, ɚ ɜ 

ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɷɬɨɝɨ ɨɬɬɚɳɢɬɶ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɢɫɬɨɱɧɢɤɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜɡɹɜ ɟɝɨ ɡɚ ɨɞɟɠɞɭ ɢɥɢ  ɢɫɩɨɥɶɡɭɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɟɞɦɟɬ. 
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ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ: 

- Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɠɚɪɧɨɝɨ ɢɧɜɟɧɬɚɪɹ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ 

ɤɚɠɞɨɦɭ ɫɨɬɪɭɞɧɢɤɭ, ɨ ɱёɦ ɨɧ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɢɧɫɬɪɭɤɬɚɠ ɢ 

ɪɚɫɩɢɫɵɜɚɬɶɫɹ ɜ ɠɭɪɧɚɥɟ. Ʉɚɠɞɵɣ ɫɨɬɪɭɞɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

- ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɠɚɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɛɳɢɬɶ ɫɬɚɪɲɟɦɭ ɩɟɪɫɨɧɚɥɭ ɢ 

ɩɪɟɞɩɪɢɧɹɬɶ ɜɫɟ ɦɟɪɵ ɞɥɹ ɟɝɨ ɭɫɬɪɚɧɟɧɢɟ. 

Ɉɩɚɫɧɵɦɢ ɦɟɫɬɚɦɢ ɢ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɪɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɫɥɭɱɢɬɶɫɹ ɩɨɠɚɪ 

ɦɨɝɭɬ ɛɵɬɶ: 

- ɭɱɚɫɬɨɤ ɦɨɣɤɢ ɞɟɬɚɥɟɣ; 

- ɩɪɢ ɪɚɛɨɬɚɯ ɩɨ ɩɟɪɟɥɢɜɤɟ ȽɋɆ; 

- ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɟɪɟɜɨɡɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ȽɋɆ; 

- ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɯɪɚɧɟɧɢɹ ȽɋɆ; 

- ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɟ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɳɢɬɚɯ; 

- ɩɪɢ ɪɚɛɨɬɟ ɩɟɪɫɨɧɚɥɚ ɜ ɝɪɹɡɧɨɣ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɢɞɭ ɪɚɛɨɬ 

ɫɩɟɰɨɞɟɠɞɟ; 

- ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɹɧɢ ɢ ɜɵɫɨɤɦɢɦ 

ɬɟɦɩɟɪɚɬɭɪɚɦɢ. 
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3.4 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

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 ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

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. 

 

3.4.1  Ɋɚɫɱёɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ:   

 

(3.15) 

 

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

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

           K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (Ʉ=1,05…1,15). 

 

 

ɤ ɝG (  G   G  ) K  
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Ɍɚɛɥɢɰɚ 3.1 - Ɋɚɫɱёɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ. 

Ɇɚɫɫɚ ɨɞɧɨɣ 
ɞɟɬɚɥɢ, ɤɝ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɞɟɬɚɥɟɣ. 

Ɉɛɳɚɹ ɦɚɫɫɚ 
ɞɟɬɚɥɟɣ, ɤɝ 

1 2 3 4 5 

1 Ɋɨɥɢɤ 10 4 40 

2 ɉɨɞɲɢɩɧɢɤ 2 8 16 

3 Ɇɭɮɬɚ 0,5 2 1 

4 
Ʉɪɚɧɲɬɟɧ ɤɪɟɩɥɟɧɢɹ 

ɪɟɞɭɤɬɨɪɚ 
3 2 6 

5 Ʉɪɵɲɤɚ ɩɨɞɲɢɩɧɢɤɚ 0,8 2 1,6 

6 ɉɥɚɬɮɨɪɦɚ 300 1 300 

 ȼɫɟɝɨ   363,6 

G = (363,6+10)
 .1,1 = 410,96 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ G = 411 ɤɝ. 
 

   ɇАЧɉȾɆɡɤɛ КɋɋȿɋGɋ  )(
.

,   (3.16) 

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 = 1,1…1,4, Д2Ж. 

ɋȻ = (363,6
.
 (0,11

.
1,2+50)+6900)

 .
1,13 = 28395 ɪɭɛ.   
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   3.4.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ: 

 60

ɰ

ɱ
T

t
W                                                      (3.17) 

ɝɞɟ  t – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (0,6…0,9) 

Tɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ 

W+1=60*(0.8/14)=3.5 ɟɞ/ɱɚɫ 

W+0=60*(0.8/16)=3 ɟɞ/ɱɚɫ 

 

Ɍɚɛɥɢɰɚ 3.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢɪɭɟ

ɦɨɣ 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 430 411 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 32000 28395 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 30 25 

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, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 320 320 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 7 8 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɲɬ/ɱɚɫ 3 3,5 
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ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

 

e

ɟ

ɱ

N
Э

W
       (3.18) 

 

ɝɞɟ     Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

          Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; ɟɞ./ɱ. 

          ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.18) ɩɨɥɭɱɢɦ: 

 

ɗɟ0= 
25 

= 7,14 ɤȼɬ·ɱ/ɟɞ 
3,5 

ɗɟ1= 
30 

= 10 ɤȼɬ·ɱ/ɟɞ 
3 

 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

 

· ·
e

ɱ ɝɨ ɞ ɫ ɥ

G
Ɇ

W Ɍ Ɍ
    (3.19) 

 

ɝɞɟ     G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

          Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

          Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. 

 

 

 

Ɇɟ0= 
411 

= 0,037 ɤɝ/ɟɞ. 
3,5 · 320 · 10 

Ɇɟ1= 
430 

= 0,045 ɤɝ/ɟɞ. 
3 · 320 · 10 
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Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

· ·

ɛ
e

ɱ ɝɨ ɞ ɫ ɥ

C
F

W Ɍ Ɍ
       (3.20) 

 

ɝɞɟ      ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

 

 

Fɟ0= 
28395 

= 25,35 ɪɭɛ/ɟɞ. 
3,5 · 320 

Fɟ1= 
32000 

= 33,33 ɪɭɛ/ɟɞ. 
3 · 320 

 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

 

ɪ

e

ɱ

n
Ɍ

W
       (3.21) 

 

ɝɞɟ      nɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 

Ɍɟ0= 
1 

= 0,28 ɱɟɥ ɱ/ɟɞ 
3,5 

Ɍɟ1= 
1 

= 0,33 ɱɟɥ ɱ/ɟɞ 
3 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ: 

 

(3.22) 

ɝɞɟ     ɋɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɟɞ; 

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

          ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɟɞ; 

          Ⱥ  – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɟɞ. 

 

ɡɩ ɷ ɪ ɬ ɨS C ɋ ɋ Ⱥ   
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Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ: 

·ɡɩ ɱ ɟɋ Z Ɍ        (3.23) 

ɝɞɟ     Z - ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ: 

ɋɡɩ0= 150 · 0,28 = 42 ɪɭɛ./ɟɞ. 

ɋɡɩ1= 150 · 0,33 = 49,5 ɪɭɛ./ɟɞ 

 

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 

 

(3.24) 

 

ɝɞɟ     ɐɷ - ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬ, ɐɷ =2,88. 

 

ɋɷ0= 2,88 · 7,14 = 20,56 ɪɭɛ./ɟɞ. 

ɋɷ0= 2,88 · 10 = 28,8 ɪɭɛ./ɟɞ. 
 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ: 

(3.25) 

 

ɝɞɟ     ɇɪɬɨ - ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ 3.25: 

ɋɪɬɨ0= 
28395 · 10     

= 2,53 ɪɭɛ./ɟɞ. 
100 · 3,5 · 320 

ɋɪɬɨ1= 
32000 · 10     

= 3,33 ɪɭɛ./ɟɞ. 
100 · 3 · 320 
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Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ: 

 

(3.26) 

 

ɝɞɟ     ɚ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ⱥ0= 28395 · 10     = 2,53 ɪɭɛ./ɟɞ. 
100 · 3,5 · 320 

Ⱥ1= 
32000 · 10     

= 3,33 ɪɭɛ./ɟɞ. 
100 · 3 · 320 

 

 

S0= 42 + 20,56 + 2,53 + 2,53 = 67,62 ɪɭɛ./ɟɞ. 

S1= 49,5 + 28,8 + 3,33 + 3,33 = 84,96 ɪɭɛ./ɟɞ. 
 

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ: 

 

(3.27) 

 

ɝɞɟ     ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ (ȿɇ= 0,1);  

          Fɟ – ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ; 

          k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ./ɟɞ. 

ɋɩɪɢɜ0= 67,62 + 0,14 · 25,4 = 71,18 ɪɭɛ./ɟɞ. 

ɋɩɪɢɜ1= 84,96 + 0,14 · 33,4 = 89,64 ɪɭɛ./ɟɞ. 
 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

(3.28) 
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ɗɝɨɞ =( 84,96 - 67,62 )· 3,5 · 320 = 19420,8 ɪɭɛ. 
 

 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ: 

КȿЭȿ ɧɝɨɞɝɨɞ 
                                                    (3.29) 

ȿɝɨɞ = 19420,8- 0,15 · 3605 = 19366,7 ɪɭɛ. 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

 

(3.30) 

 

Ɍɨɤ= 
28395 

= 1,46 ɥɟɬ 
19420,8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ  

  

 

ȿɷɮ= 
19420,8 

= 0,68 
28395 
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Ɍɚɛɥɢɰɚ 3.3 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬ 

1 2 3 4 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɟɞ/ɱ 3 3,5 

2 Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ 33,4 25,4 

3 ɗɧɟɪɝɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ./ɟɞ. 10 7,14 

4 Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ɟɞ. 0,045 0,037 

5 Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɟɞ. 0,33 0,28 

6 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 
ɪɭɛ./ɟɞ. 84,96 67,62 

7 
ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, 
ɪɭɛ./ɟɞ. 89,64 71,18 

8 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ./ɟɞ. 19420,8 

9 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 
ɪɭɛ. 19366,7 

10 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ, ɥɟɬ 1,46 

11 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɚɩɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 0,68 
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ȼɕȼɈȾɕ 

 

Ⱦɚɧɧɵɦ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɫɬɟɧɞ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɜɟɪɤɢ 

ɫɨɫɬɨɹɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɨɜɟɞɟɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ 

ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɬɟɧɞɚ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 1,5 ɝɨɞɚ. 

ɉɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɬɤɚɡɧɭɸ ɪɚɛɨɬɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 

ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɟɝɨ ɫɥɭɠɛɵ. Ɍɚɤɠɟ ɫ ɬɟɦ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ 

ɪɚɫɯɨɞɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɦɟɧɶɲɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬ, ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ, ɩɭɬёɦ ɜɧɟɞɪɟɧɢɹ ɭɥɭɱɲɟɧɧɵɯ ɦɟɬɨɞɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ɍɚɤ ɠɟ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱёɬɵ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɩɟɪɫɨɧɚɥɚ ɢ ɩɪɨɱɢɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ 

ɫɟɪɜɢɫɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ȼɵɥɢ ɜɧɟɫɟɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɪɵ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ 

ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɫɚɧɢɬɚɪɢɢ, ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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