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ɆɂɇɂɋɌȿɊɋɌȼɈ ɋȿɅɖɋɄɈȽɈ ɏɈɁəɃɋɌȼȺ ɂ ɉɊɈȾɈȼɈɅɖɋɌȼɂə ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ 23.05.01 «ɇɚɡɟɦɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ» 

ɋɩɟɰɢɚɥɢɡɚɰɢɹ «Ⱥɜɬɨɦɨɛɢɥɢ ɢ ɬɪɚɤɬɨɪɵ» 

 

 

 

 

ɁȺȾȺɇɂȿ ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

ɋɬɭɞɟɧɬɭ:  Ʉɚɪɢɦɨɜ Ⱥ. ɏ. 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 

14 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ. 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ 22 ɦɚɹ 2020 ɝɨɞɚ  № 178 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ    15 ɢɸɧɹ 2020 ɝɨɞɚ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ   ȼɄɊ: Ɍɹɝɨɜɵɣ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ – 14 ɤɇ; ɤɨɥɟɫɧɚɹ 

ɮɨɪɦɭɥɚ 4ɯ4; ɜɢɞ ɩɪɢɦɟɧɹɟɦɨɝɨ ɬɨɩɥɢɜɚ – ɞɢɡɟɥɶɧɨɟ; ɬɢɩ ɞɜɢɝɚɬɟɥɹ - ɞɢ-

ɡɟɥɶɧɵɣ ɫ ɬɭɛɨɧɚɞɞɭɜɨɦ. 

ɉɟɪɟɱɟɧɶ  ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ:    

1. Ɍɹɝɨɜɵɣ ɪɚɫɱɟɬ ɬɪɚɤɬɨɪɚ. 

2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ  

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ. 

4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

5. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

6. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 

ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ). 

1. Ɋɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ. 

2. ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

ɍɬɜɟɪɠɞɚɸ 

ɂ. ɨ. ɡɚɜ. ɤɚɮɟɞɪɨɣ 

ИИИИИИИИИИИИИИ/ɏɚɮɢɡɨɜ Ɋ. ɇ././ 

13 ɦɚɪɬɚ 2020 ɝ. 
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3. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ 

4. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ  

5. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢɪɨɜɤɚ (3 

ɥɢɫɬɚ). 

6. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɛɨɪɤɢ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ 

7. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɢ. 

8. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

 Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɚ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɚɹɡɢɟɜ ɂ. ɇ. 
ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ 

 

  

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ  13.03.2020 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ 

ɋɪɨɤ ɜɵ-
ɩɨɥɧɟɧɢɹ 

ɉɪɢɦɟ-
ɱɚɧɢɟ 

1 Ɍɹɝɨɜɵɣ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬɵ ɚɜɬɨɦɨɛɢɥɹ 

14.04.2020  

2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ 28.04.2020  

3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ɬɭɪ-
ɛɨɧɚɞɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ 

14.05.2020  

4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 20.05.2020  

5 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ 

28.05.2020  

6 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 02.06.2020  

7 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ 

08.06.2020  

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Ʉɚɪɢɦɨɜ Ⱥ. ɏ.) 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɤ.ɬ.ɧ. ɞɨɰɟɧɬ _________________ (ɋɢɧɢɰɤɢɣ ɋ.Ⱥ.) 
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ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ʉɚɪɢɦɨɜɚ Ⱥ. ɏ, ɜɵɩɨɥɧɢɜɲɟɝɨ 

ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: ―ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɥɟɫɧɨɝɨ 

ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɬɭɪɛɨɧɚɞ-

ɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ‖. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 94 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 8 ɬɚɛɥɢɰ, 14 ɪɢɫɭɧɤɨɜ. Ȼɢɛ-

ɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 18 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ 

ɜɵɩɨɥɧɟɧɚ ɧɚ 9 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ȼɄɊ  - ɬɹɝɨɜɵɣ ɪɚɫɱɟɬ ɬɪɚɤɬɨɪɚ 

ȼɬɨɪɚɹ ɝɥɚɜɚ ȼɄɊ  - ɷɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ. 

Ɍɪɟɬɶɹ ɝɥɚɜɚ ȼɄɊ  - ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɬɭɪɛɨɧɚɞɞɭɜɚ 

ɞɥɹ ɞɜɢɝɚɬɟɥɹ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɞɟɬɚɥɢ ɢ 

ɬɟɯɧɨɥɨɝɢɹ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɹɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɒɟɫɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɨɥɨɝɢɢ 

ɋɟɞɶɦɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨ-

ɩɪɢɹɬɢɣ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ 
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ABSTRACT  

For the final qualification work of Karimov A. X, who completed the final qua-

ХТПТМКЭТШЧ аШЫФ ШЧ ЭСО ЭШЩТМ:‖DОЬТРЧ ШП К аСООХОН ЭЫКМЭШЫ ШП МКЭОРШry T traction class 

14 kN with the development of a turbocharging system for the engine". The final 

qualifying work contains an explanatory note on 94 sheets of typewritten text, includ-

ing 8 tables, 14 figures. The bibliography contains 18 titles. The graphic part of the 

WRC is made on 9 sheets of A1 format. The first Chapter of the WRC-tractor trac-

tion calculation The second Chapter of the WRC is a draft layout of the tractor. The 

third Chapter of the WRC is the design development of a turbocharging system for 

the engine. The fourth Chapter of the WRC - technology for manufacturing non-

standard parts and technology for assembling the structure Fifth Chapter of the WRC-

safety measures Sixth Chapter of the WRC-environmental activities The seventh 

Chapter of the WRC - economic justification of the planned activities The explanato-

ry note concludes with conclusions and a list of references 
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ȼȼȿȾȿɇɂȿ 

ɉɨɩɨɥɧɟɧɢɟ ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɩɪɟɞɩɪɢɹɬɢɣ ɧɨɜɨɣ ɬɟɯɧɢɤɨɣ ɩɪɟɞɴɹɜɥɹɟɬ 

ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɟ ɧɚɞɟɠɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɸ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɜɵɩɨɥ-

ɧɟɧɢɸ ɪɚɛɨɬ ɜ ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨɤɢ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɫɬɨɢɬ ɡɚɞɚɱɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɭɜɟɥɢɱɟɧɢɹ ɨɬɞɚɱɢ ɨɬ ɭɠɟ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. ɗɬɢ ɩɪɨ-

ɛɥɟɦɵ ɟɳɟ ɛɨɥɶɲɟ ɨɛɨɫɬɪɹɬɫɹ ɩɨ ɦɟɪɟ ɩɟɪɟɯɨɞɚ ɤ ɪɵɧɨɱɧɵɦ ɨɬɧɨɲɟɧɢɹɦ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɤɬɨɪ-

ɧɨɝɨ ɩɚɪɤɚ ɢɦɟɟɬ ɟɝɨ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ, ɜɵɫɨɤɨɤɚɱɟɫɬ-

ɜɟɧɧɨɟ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɨɜɟɣɲɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
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1. ɌəȽɈȼɕɃ ɊȺɋɑȿɌ ɌɊȺɄɌɈɊȺ 

Ɍɚɛɥɢɰɚ1.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ʉɥɚɫɫ ɬɪɚɤɬɨɪɚ - ɧɨɦ.кɪP , ɤɇ 14 

Ɍɢɩ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ ɤɨɥɟɫɧɵɣ 4ɯ4 

ɋɪɟɞɧɹɹ ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ - ɫɪV , ɦ/ɫ 2,1…3,5 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟ-
ɥɹ - еɧn , ɨɛ/ɦɢɧ 

2200 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - еɧq , ɝ/ɤȼɬ.ɱ. 240 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɋ1 0,76 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ 1 

Ⱥɝɪɨɮɨɧ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɬɟɪɧɹ 

 

1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ. 

Ɋɚɡɥɢɱɚɸɬ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ. Ʉɨɧ-

ɫɬɪɭɤɬɢɜɧɭɸ ɦɚɫɫɭ ɢɧɨɝɞɚ ɧɚɡɵɜɚɸɬ «ɫɭɯɨɣ» ɦɚɫɫɨɣ - ɷɬɨ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɫɪɚ-

ɡɭ ɩɨɫɥɟ ɫɛɨɪɤɢ - ɛɟɡ ɡɚɩɪɚɜɨɤ ɦɚɫɥɨɦ, ɬɨɩɥɢɜɨɦ, ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ, 

ɛɟɡ ɢɧɫɬɪɭɦɟɧɬɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɪɭɡɨɜ ɢ ɬɪɚɤɬɨɪɢɫɬɚ, ɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ - 

ɭɠɟ ɬɪɚɤɬɨɪɚ, ɝɨɬɨɜɨɝɨ ɤ ɪɚɛɨɬɟ ɜ ɩɨɥɟ ɬ.ɟ., ɩɨɥɧɨɫɬɶɸ ɫɧɚɪɹɠɟɧɧɨɝɨ. 

Ɇɚɫɫɭ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

кɝ
P

m
ɧɨɦкɪ

ɧɨɦкɪ
k 3036

81,947,0

14000

81,9









                                   (1.1) 

ɝɞɟ km - ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ. 

ɧɨɦкɪP - ɧɨɦɢɧɚɥɶɧɨɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ, ɇ. 

ɧɨɦкɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, 5,0...4,0ɧɨɦкɪ  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ,[5]: 

  кɝmm КЭ 349115,1303615,106,1                                  (1.2) 

ɩɪɢɧɢɦɚɟɦ mɷ = 3500 ɤɝ. 
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1.2 ȼɵɛɨɪ ɩɪɨɬɨɬɢɩɚ ɬɪɚɤɬɨɪɚ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɧɚɹ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ, ɬɢɩ ɟɝɨ ɯɨɞɨɜɨɣ ɱɚɫɬɢ, ɨɩɪɟɞɟɥɢɜ ɟɝɨ ɦɚɫɫɵ, ɜɵɛɢɪɚɸɬ 

ɩɪɨɬɨɬɢɩ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɬɪɚɤɬɨɪɨɜ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɯɨɠɟɝɨ ɬɪɚɤ-

ɬɨɪɚ - ɜɵɛɢɪɚɸɬ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɣ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ. ȼɵɛɪɚɜ ɩɪɨɬɨɬɢɩ - ɩɪɢ-

ɜɨɞɹɬ ɟɝɨ ɬɟɯɧɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɦɨɝɭɬ ɜɵ-

ɛɪɚɬɶ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɛɭɞɭɳɟɝɨ ɬɪɚɤɬɨɪɚ (ɩɚɪɚɦɟɬɪɵ ɞɜɢ-

ɝɚɬɟɥɹ, ɬɪɚɧɫɦɢɫɫɢɢ, ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɢ ɞɪ.) ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶ 

ɪɚɡɧɢɰɭ ɩɪɨɬɨɬɢɩɚ ɢ ɛɭɞɭɳɟɝɨ ɬɪɚɤɬɨɪɚ. 

ɆɌɁ-82 –ɬɪɚɤɬɨɪ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɟɣ.  

Ɍɪɚɤɬɨɪ ɆɌɁ-82 ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɥɟɫɧɵɦ ɬɪɚɤɬɨɪɚɦ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ ɢ  

ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɦɨɞɢɮɢɤɚɰɢɣ ɢ ɤɨɦɩɥɟɤɬɚɰɢɣ.  

Ɍɪɚɤɬɨɪ ɦɨɠɟɬ ɧɟɫɬɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɧɚɜɟɫɧɵɟ - ɛɭɥɶɞɨɡɟɪɧɚɹ ɥɨɩɚɬɚ, 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ, ɷɤɫɤɚɜɚɬɨɪɧɵɣ ɤɨɜɲ - ɢ ɩɪɢɰɟɩɧɵɟ (ɫɤɪɟɩɟɪ, ɝɪɟɣɞɟɪ ɢ ɬ.ɩ.) 

ɨɪɭɞɢɹ.  

Ɍɚɛɥɢɰɚ 1.2 - Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ ɆɌɁ-82 

ɇɚɡɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɹɝɨɜɵɣ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ , ɤɇ 14 

Ⱦɜɢɝɚɬɟɥɶ  (ɪɹɞɧɵɣ 4-ɰɢɥɢɧɞɪɨɜɵɣ, ɠɢɞɤɨɫɬɧɨɝɨ ɨɯɥɚɠ-
ɞɟɧɢɹ)  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ (Ⱦ-243), ɤȼɬ (ɥ.ɫ.) 58 

Ⱦɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ, ɤɦ/ɱ  2,34... 41 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɨɛ/ɦɢɧ 

2200 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, % 25 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɝ/ɤȼɬ.ɱ (ɝ/ɥ.ɫ. ɱ.)  240(176) 

Ⱦɥɢɧɚ, ɦɦ 3930 

Ʉɨɥɟɹ (ɡɚɞɧɢɯ ɤɨɥɟɫ), ɦɦ 1350…2100 

Ɇɚɫɫɚ ɬɪɚɤɬɨɪɚ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ), ɤɝ  3270 
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1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɯɨɞɨɜɨɣ ɱɚɫɬɢ 

Ʉ ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ: ɪɚɡɦɟɪɵ ɜɟɞɭ-

ɳɢɯ ɤɨɥɟɫ. 

ȼɟɞɭɳɢɟ ɤɨɥɟɫɚ ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɤɬɨɪɧɨɝɨ ɬɢɩɚ - ɫ ɪɟɞɤɢɦ ɢ ɝɥɭɛɨɤɢɦ 

ɪɢɫɭɧɤɨɦ, ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ,[5]:. 

                 , ɦ     (1.3)  

 ɝɞɟ: 0,0254 – ɤɨɷɮ. ɩɟɪɟɜɨɞɚ ɞɸɣɦɨɜ ɜ ɦɟɬɪɵ; 

d – ɩɨɫɚɞɨɱɧɵɣ ɞɢɚɦɟɬɪ ɜ ɞɸɣɦɚɯ,  

ɇ – ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ ɜ ɞɸɣɦɚɯ; 

δr  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɲɢɧɵ, δr = 0,11…0,13. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɨɞɯɨɞɹɳɟɝɨ ɩɪɨɬɨɬɢɩɚ ɜɟɥɢɱɢɧɭ Ыɤ ɦɨɠɧɨ ɛɪɚɬɶ ɢ ɩɨ ɬɟɯ-

ɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɨɞɯɨɞɹɳɟɝɨ ɩɪɨɬɨɬɢɩɚ ɜɟɥɢɱɢɧɭ кr  ɦɨɠɧɨ ɛɪɚɬɶ ɢ ɩɨ ɬɟɯ-

ɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

725кr ɦɦ,[12]. 

 

1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ 

ɤɥɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɬ.ɟ. ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ - ɧɨɦкɪР ., ɚ ɬɚɤ ɠɟ 

ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɫɤɨɪɨɫɬɟɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɥɟɜɵɟ ɪɚɛɨɬɵ. Ⱦɥɹ 

ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɚɤɬɨɪɨɜ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɥɟɜɵɯ ɨɩɟɪɚɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɤɨɪɨ-

ɫɬɹɯ 6... 12 ɤɦ/ɱ ɢɥɢ 1,6...3,3 ɦ/ɫ.  

ɋ ɭɱɟɬɨɦ ɫɤɚɡɚɧɧɨɝɨ,[5]:: 

    кȼɬ
mfɊV

N
ɬɪ

Эɧɨɦкɪɫɪ
ɧɨɦe 2,59

9,01000

81,911,03500140003

1000

81,9












       (1.4) 

ɝɞɟ Vɫɪ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɚ ɪɚɛɨɱɟɣ ɩɟɪɟɞɚɱɟ, ɦ/ɫ; 

 )1(5,00254,0 rк Hdr 
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f = 0,09…0,14 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɪɢ ɪɚɛɨɬɚɯ ɜ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɬɪ  – ɄɉȾ  ɬɪɚɧɫɦɢɫɫɢɢ, ɦɨɠɧɨ ɩɪɢɧɹɬɶ 0,9. 

ɉɪɢɧɢɦɚɟɦ ɧɨɦeN  = 60 ɤȼɬ. 

 

1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɞɜɢɝɚɬɟɥɹ ɨɬɧɨɫɹɬɫɹ: ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

- еɧN , ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ - еɧM , ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - ɬɧG , ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 

ɬɨɩɥɢɜɚ - еɧg  ɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. - еɧn .,[5]: 

;260
220014,3

6010301030 33

ɦɇ
n

N
M

ɟɧ

ɟɧ
ɧɨɦe 











                                (1.5) 

ɱкɝNg
G ɟɧɟɧ

Tɧɨɦ /1,14
1000

60235

1000






 .                                  (1.6) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɟɧɵ.  

 

1.6 Ɋɚɫɱɟɬ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ: 

, , ,  ɢ . 

ȼɧɚɱɚɥɟ ɧɚ ɨɫɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ( ) ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɟɳɟ ɞɜɟ ɬɨɱɤɢ: 

 - ɧɚɢɦɟɧɶɲɢɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ - = 600…900 ɨɛ/ɦɢɧ, 

ɉɪɢɱɟɦ - 600...750 ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɫ ȾɈ 2000 ɨɛ/ɦɢɧ., ɫ 750...900 ɞɥɹ 

ɞɜɢɝɚɬɟɥɟɣ ɫ  ɛɨɥɟɟ 2600 ɨɛ/ɦɢɧ. 

ɋɥɟɞɭɸɳɚɹ ɬɨɱɤɚ - ɷɬɨ ɧɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 

ɩɪɢ ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ  

  ɪeɧxex nn  1/ , ɨɛ/ɦɢɧ ,                         (1.7) 

ɝɞɟ :  - ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ = 0,07…0,09,[11].  

Ɍɭɬ ɠɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 

еɧN еɧM ɧɨɦ.ɬG ɧɨɦ.еg ɧɨɦ.еn

еn

minеn minеn

ɧɨɦ.еn

ɧɨɦ.еn

ɪ
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 , ;                                 (1.8) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
e

ɬ
e

N

G
g

1000
 ,   

ɱкȼɬ
ɝ

/
,    (1.9) 

ɢ ɧɚ ɷɬɢɯ ɠɟ ɜɟɪɬɢɤɚɥɹɯ ɜ ɜɵɛɪɚɧɧɨɦ ɪɚɧɟɟ ɦɚɫɲɬɚɛɟ ɨɬɤɥɚɞɵɜɚɸɬ ɞɜɟ 

ɧɨɜɵɟ ɬɨɱɤɢ ɢ ɱɟɪɟɡ ɬɪɢ ɬɨɱɤɢ ɩɪɨɜɨɞɹɬ ɧɟɞɨɫɬɚɸɳɭɸ ɥɢɧɢɸ, ɩɪɢ ɷɬɨɦ ɧɚ ɜɟɪ-

ɬɢɤɚɥɟ xexn /  ɥɢɧɢɹ  - ɛɭɞɟɬ ɫɬɪɟɦɢɬɶɫɹ ɜ ɛɟɫɤɨɧɟɱɧɨɫɬɶ, ɬ.ɤ. ɩɪɢ ɷɬɨɦ xɬбG / - 

ɢɦɟɟɬ ɤɨɧɟɱɧɭɸ ɜɟɥɢɱɢɧɭ, К = 0. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɥɟɜɨɣ 

ɱɚɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɧɬɟɪɜɚɥ ɨɬ  ɞɨ ɧɭɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 4-5 ɱɚɫɬɟɣ 

ɢ ɨɬɦɟɬɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ  ɢ ɩɪɢ ɤɚɠɞɨɦ ɡɧɚɱɟɧɢɢ , ɧɚɱɢɧɚɹ ɨɬ , 

ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ , ,  ɢ  ɢ ɨɬɥɨɠɢɬɶ ɧɚ ɷɬɢɯ ɜɟɪɬɢɤɚɥɹɯ, ɡɚɬɟɦ ɫɨ-

ɟɞɢɧɢɬɶ ɢɯ ɩɥɚɜɧɨɣ ɤɪɢɜɨɣ. Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɨɜ,[5]: 

 







































32

21.
eɧ

e

eɧ

e

eɧ

e
ɧɨɦee

n

n

n

n
C

n

n
CNN ,  ɤȼɬ, (1.10) 

ɝɞɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɚɧ ɜ ɡɚɞɚɧɢɢ,  - ɤɨ-

ɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ,[5]:.  

 12 2 ɋC  ;                                               (1.11) 

 
e

e
e

n

N
M







31030 , ɇ.ɦ.                               (1.12) 

 
 

  











min

min35,0
35,1

eeɧ

ee
eɧe

nn

nn
gg , ɝ/ɤȼɬ.                  (1.13) 

 
1000

ɟe
ɬ

Ng
G


 , ɤɝ/ɱ.                              (1.14) 

 

 30,0...25,0GG ɧɨɦ.ɬx/ɬx  ч
кг

еg

еN

minеn ɧɨɦ.еn

еn еn minеn
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Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟɥɢɱɢɧɚ 

ɨɛɵɱ-
ɧɨɟ 

ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤ-
ɬɨɪɚ, ɤȼɬ 

Ne ɧɨɦ N 60 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚ-
ɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 

ne ɧɨɦ H 2200 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɜɢɝɚɬɟ-
ɥɹ, ɨɛ/ɦɢɧ 

ne min H2 700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɜɢɝɚɬɟɥɹ 

C1 C1 0,76 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, 
ɝ/ɤȼɬ 

ge ɧɨɦ Q 240 

ɋɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɤɢ p  B 0,08 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 

Ɋɢɫɭɧɨɤ 1.2 –Ɋɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ 
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1.7 Ɋɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɛɭɞɭɳɟɝɨ 

ɬɪɚɤɬɨɪɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɬɢɩɢɱɧɵɯ (ɧɨɪɦɚɥɶɧɵɯ) ɭɫɥɨɜɢɹɯ, ɬɚɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɞɥɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɬɪɚɤɬɨɪɚ ɹɜɥɹɟɬɫɹ: ɚɝɪɨɮɨɧ-ɫɬɟɪɧɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɹ ɪɨɜɧɚɹ, ɩɨɱɜɚ- ɫɪɟɞɧɢɣ ɫɭɝɥɢɧɨɤ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɨɱɜɵ - 0,05 - 0,06 ɦɉɚ, ɜɥɚɠɧɨɫɬɶ - ɧɨɪɦɚɥɶɧɚɹ, ɬ.ɟ. 16 -18%. Ⱦɥɹ ɬɚɤɢɯ ɭɫɥɨ-

ɜɢɣ ɩɨɞɛɢɪɚɟɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɢɤɨɜ   ɢ f . 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ: эm ,  ɧɨɦeN , ɬɢɩ ɬɪɚɤɬɨɪɚ ɢ ɟɝɨ 

ɤɥɚɫɫ ɢ ɤɨɥɟɫɧɚɹ ɫɯɟɦɚ, ɤ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬ ɬɪN .,[5]: 

  ɬɪɧɨɦeɬɪ NN  1 , ɤȼɬ.    (1.15) 

ɋɥɟɞɭɸɳɢɣ ɲɚɝ - ɨɩɪɟɞɟɥɹɸɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ - TV   ɡɚɞɚɜɚɹɫɶ ɜɟ-

ɥɢɱɢɧɨɣ кɪP  ɨɬ ɧɭɥɹ ɞɨ ɩɪɚɜɨɣ ɝɪɚɧɢɰɵ ɝɪɚɮɢɤɚ. ,[5]: 

 
81,9

1000






экɪ

ɬɪɟɧ
T

mfP

N
V


, ɦ/ɫ    (1.16) 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɜɟɥɢɱɢɧɭ кɪP , ɛɟɪɭɬ ɞɨ 5,1max. кɪP ɧɨɦ.кɪP   

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɟɥɢɱɢɧɵ ɛɭɤɫɨɜɚɧɢɹ ɬɪɚɤɬɨɪɚ -  , ɡɚɞɚɜɚɹɫɶ ɬɟɦɢ 

ɠɟ ɡɧɚɱɟɧɢɹɦɢ кɪP  (ɨɬ 0... ɞɨ 1,5 ɧɨɦ.кɪP ).,[5]: 

 c
pbpa       (1.17) 

a, b, c – ɩɨɫɬɨɹɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

 
81,9


эк

кɪ

m

P
P


     (1.18)  

 

ɋɥɟɞɭɸɳɢɣ ɲɚɝ - ɨɩɪɟɞɟɥɹɸɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɧɚ ɛɭɤɫɨɜɚɧɢɟ - N .,[5]: 

 
1000





 Ɍкɪ VP

N , ɤȼɬ.     (1.19)  
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Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɧɚ ɤɚɱɟɧɢɟ - fN .,[5]: 

 
 

1000

181,9 
 Ɍэ

f

Vmf
N , ɤȼɬ    (1.20) 

 

Ɉɩɪɟɞɟɥɹɸɬ ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ - кɪN .,[4]: 

 
 

1000

1 
 Tкɪ

кɪ
VP

N , ɤȼɬ.    (1.21) 

Ɉɩɪɟɞɟɥɟɧɢɟ  ɜɟɥɢɱɢɧɵ  ɬɹɝɨɜɨɝɨ  ɤ.ɩ.ɞ.  - ɬяг  (ɭɫɥɨɜɧɨɝɨ)  

 
ɟɧ

кɪ
ɬяɝ

N

N
       (1.22) 

 

Ɍɚɛɥɢɰɚ 1.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȼɟɥɢ-

ɱɢɧɚ Ɉɛɵɱɧɨɟ 
ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

1 ɇɨɦɢɧ. Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ - ɤɜɬ. N N 60 

2 Ʉ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɚ ɬɪ  ɇ6 0,9 

3 Ʉɨɷɮ. ɫɨɪ. ɞɜɢɠɟɧɢɸ ɧɚ ɫɬɟɪɧɟ -ɩ f F 0,09 

4 Ʉɨɷɮ. ɋɰɟɩɥɟɧɢɹ ɯ/ɱ ɫ ɩɨɱɜɨɣ   F1 0,7 

5 Ʉɨɷɮ. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ. к  L 0,85 

6 
ɇɨɦɢɧ. Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ-

ɇ. 
Pɤɪ ɧɨɦ Ɋ 14000 

7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɞɥɹ   ɪɚɫɱɟɬɚ ɛɭɤ-
ɫɨɜɚɧɢɹ 

ɚ Ⱥ5 0,13 

8 ɜ ȼ5 0,013 

9 ɫ ɋ5 8 

10 ɉɨɥɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ - ɤɝ. эm  MS 3500 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

 



17 

 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɫɬɪɨɹɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɭ ɬɪɚɤɬɨɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 1.4 –ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɹɝɨɜɨɣ ɡɨɧɵ ɬɪɚɤɬɨɪɚ: 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ - ɷɬɨ 

ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɬɹɝɨɜɨɣ ɡɨɧɵ ɛɭɞɭɳɟɝɨ ɬɪɚɤɬɨɪɚ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɩɨɫɬɪɨɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɹɬ ɬɨɱɤɭ maxкɪN  ɷɬɨɣ ɠɟ 

ɬɨɱɤɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ maxɬяг . Ɉɬ ɷɬɨɣ ɬɨɱɤɢ ɩɪɨɜɨɞɹɬ ɜɟɪɬɢɤɚɥɶ ɧɚ ɨɫɶ кɪР , ɧɚ 

ɩɟɪɟɫɟɱɟɧɢɹɯ ɨɬɦɟɱɚɸɬ - ɨɩɬTV  ɢ ɨɩɬкɪP , ɬ.ɟ., ɷɬɨ ɛɭɞɟɬ ɨɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, 

ɨɩɬɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɪɸɤɟ ɬɪɚɤɬɨɪɚ. ɉɨɫɤɨɥɶɤɭ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɨɥɟɜɵɯ ɭɫ-

ɥɨɜɢɹɯ ɜɟɥɢɱɢɧɚ кɪР  ɜɫɟ ɜɪɟɦɹ ɦɟɧɹɟɬɫɹ ɤɚɤ ɜ ɬɭ, ɬɚɤ ɢ ɜ ɞɪɭɝɭɸ ɫɬɨɪɨɧɭ, ɩɨ-

ɷɬɨɦɭ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ ɬɪɚɤɬɨɪɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ 

ɜɫɟɯ ɫɥɭɱɚɹɯ ɪɚɛɨɬɵ ɜɟɥɢɱɢɧɚ ɬɹɝɨɜɨɝɨ ɤ.ɩ.ɞ. ( ɬяг ) ɧɚɯɨɞɢɥɫɹ ɜɛɥɢɡɢ ɟɝɨ 

ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɹɝɨɜɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ. 
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɨɜɨɣ ɡɨɧɵ ɬɪɚɤɬɨɪɚ ɩɪɢɧɢɦɚɸɬ: ,[5]: 

1TminT VV   ɢ .ɩ.TmaxT VV  , 

ɬ.ɟ. ɷɬɨ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɤɨɪɨɫɬɢ ɧɚ ɩɟɪɜɨɣ ɢ ɩɨɫɥɟɞɧɟɣ ɪɚɛɨɱɟɣ 

ɩɟɪɟɞɚɱɚɯ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɱ (n) ɞɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ, ɨɛɵɱɧɨ ɦɨɠɟɬ ɛɵɬɶ 4... 9. 

 

1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ 

ɉɨ ɷɬɨɦɭ ɦɟɬɨɞɭ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 

ɪɹɞ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 

,         (1.23) 

ɝɞɟ :q– ɡɧɚɦɟɧɚɬɟɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 

Ɉɬɫɸɞɚ:  

; 

; 

, 

    ɝɞɟ : Ч – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɱ ɜ ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ (ɬɨɥɶɤɨ ɪɚɛɨɱɢɟ ɢ ɬɨɥɶ-

ɤɨ ɜɩɟɪɟɞ). 

1

1

 n

ɬɪ

ɬɪЧ

i

i
q

,     (1.24) 

ɂɡ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɢɥɢ Vmin  ɢ  Vmax  ɢɥɢ  

Vmin=Vɬ.1 ɢ VЦКб = Vɬ.Ч. 

 

Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɹɸɬ Тɬɪ1  ɢ  Тɬɪ.Ч: 

1
1

*
105,0

Ɍ

кɟɧɨɦ
ɬɪ

V

rn
i 

   ɢ ɌЧ

кɟɧɨɦ
ɬɪЧ

V

rn
i

*
105,0

    (1.25) 

 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ q ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ТɬɪУ. 

12

3

1

2
...




тɪɩ

тɪɩ

тɪ

тɪ

тɪ

тɪ

i

i

i

i

i

i
q

qii тɪтɪ  12

2

1.2.3. qiqii тɪтɪтɪ 

1

1

 ɩ
тɪтɪɩ qii
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1,88
9,1

725,02200
105,01 


ɬɪi     9,39

2,4

725,02200
105,04 


ɬɪi  

77,0
1,88

9,39
33

1

4 
ɬɪ

ɬɪ

i

i
q  

8,6777,0*1,88*12  qii ɬɪɬɪ  

2,5277,0*8,67*23  qii ɬɪɬɪ  

 

ɉɨɫɤɨɥɶɤɭ ɬɪɚɧɫɦɢɫɫɢɹ ɬɪɚɤɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɢɡ ɝɥɚɜ-

ɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱ, ɬ.ɟ. 

 ккɩɬɪ iiii  0 ; (1.26) 

 

ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɬɨɬɢɩɚ ɢ 

ɬɪɟɛɨɜɚɧɢɹ ɤɭɪɫɚ ɞɟɬɚɥɢ ɦɚɲɢɧ. ȿɫɬɶ ɨɞɧɨ ɬɪɟɛɨɜɚɧɢɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸ-

ɱɟɧɢɹ ɜɫɟɯ ɩɟɪɟɞɚɱ, ɞɥɹ ɷɬɨɝɨ ɧɭɠɧɨ, ɱɬɨɛɵ: 

79,3
9,1

2,4

min

max 
V

V
iкɩ ;                                             (1.27) 

к

ɬɪ
кɩ

ii

i
i




0

;                                                        (1.28) 

5,30 i ;  

5,5кi ; 

58,4
5,55,3

1,88

0

1

1








к

ɬɪ
кɩ

ii

i
i ; 

 

1.9. Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

ɗɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢ ɫɬɪɨɢɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɡɚɞɚɧɧɨɦ 

ɚɝɪɨɮɨɧɟ ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ,  

Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ -  кɪɬяɝкɪɞ PfgV  ,,, .,[5]: 
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к

ɬɪɬɪe
fкpк

r

iM
PPP


 max

max1max1 , ɇ (1.29) 

ɉɪɢ ɷɬɨɦ : 

 81,9 эf mfɊ , ɇ (1.30) 

ɡɞɟɫɶ ɜɟɥɢɱɢɧɭ П - ɭɠɟ ɛɟɪɭɬ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɚɝɪɨɮɨɧɚ. 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɛɭɤɫɨɜɚɧɢɟ ɧɚ ɡɚɞɚɧɧɨɦ ɚɷɪɨɮɨɧɟ ɩɨ ɮɨɪɦɭɥɟ: 

 c
pbpa   (1.31) 

ɉɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɨɣ кɪP  ɡɚɞɚɸɬɫɹ ɨɬ 0 ɞɨ maxкɪР  ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟ-

ɪɟɞɚɱɟ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ: 

     


 1105,01
ɬɪ

кɟɧ
Tɞ

i

rn
VV , ɦ/ɫ (1.32) 

 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ ɬɪɚɤɬɨɪɚ: ,[5]: 

 
 

1000

1

1000





 Ɍкɪɞкɪ

кɪ
VɊVɊ

N , ɤȼɬ (1.33) 

 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɭɞɟɥɶɧɭɸ ɤɪɸɤɨɜɭɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ,[5]: 

 
ɱкȼɬкɪ

ɝ
N

G
g

кɪ

T
кɪ

..
,

1000
  (1.34) 

 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɬɹɝɨɜɵɣ ɤ.ɩ.ɞ. ɬɪɚɤɬɨɪɚ ,[5]: 

 
ɟ

кɪ
ɬяɝ

N

N
 , (1.35) 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɹɬɫɹ ɚɧɚɥɢɡ ɢ ɜɵɜɨɞɵ: ɧɚ ɤɚɤɢɯ ɩɟɪɟɞɚɱɚɯ ɢ ɩɨɱɟ-

ɦɭ ɜɵɝɨɞɧɨ ɪɚɛɨɬɚɬɶ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɚɤɢɟ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨ-

ɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ. 
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Ɍɚɛɥɢɰɚ 1.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɉɛɵɱɧ. ɉɪɨɝɪ. ȼɟɥɢɱɢɧɚ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ 
эm  M 3500 

Ɋɚɞɢɭɫ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɦ 
кr  R 0,725 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ 
ɬɪ  H4 0,9 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ 
minеn  H1 700 

ɇɨɦɢɧɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 
ɧɨɦеn  H2 2200 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ 
х/хеn  H3 2350 

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ ɧɨɦеМ  M2 261 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ 
maxеМ  M3 298 

ɇɨɦɢɧɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɨɦɬG  G2 14,4 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ х/хɬG  G3 6,4 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ.ɱ 
ɧɨɦеg  G4 240 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɮɨɧɟ f F 0,07 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ   F1 0,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ 
к  L 0,85 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ a A5 0,13 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ b B5 0,013 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ c C5 8 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɦɨɦɟɧɬɟ 
0n  H6 1300 

ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɪɸɤɟ, ɇ 
ɧɨɦкɪP  P 14000 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
1.ɬɪi  

I1 

88,1 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
2.ɬɪi  

I2 

67,8 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
3.ɬɪi  

I3 

52,2 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
4.ɬɪi  

I4 

39,9 

ɇɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ, ɇ ɧачкɪP  P1 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɧɨɦеN
 N2 60 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 
1C  C1 0,76 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 
2C  C2 1,24 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ.  
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Ɋɢɫɭɧɨɤ 1.6 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 
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2 ɗɋɄɂɁɇȺə ɄɈɆɉɈɇɈȼɄȺ ɌɊȺɄɌɈɊȺ  

 

2.1 ɋɯɟɦɵ ɢ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɬɭɪ-

ɛɨɧɚɞɞɭɜɨɦ 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɜɹɡɶ ɜ ɞɜɢɝɚɬɟɥɹɯ ɜɨɡɦɨɠɧɚ ɞɜɭɯ ɜɢɞɨɜ: ɤɨɦɩɪɟɫɫɨɪ ɢ 

ɬɭɪɛɢɧɚ ɢɦɟɸɬ ɨɬɞɟɥɶɧɭɸ ɫɜɹɡɶ ɫ ɜɚɥɨɦ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ (ɪɢɫ. 2.1, ɚ); ɬɭɪɛɢɧɚ 

ɢ ɤɨɦɩɪɟɫɫɨɪ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ (ɪɢɫ. 2.1, ɛ) ɢ ɧɚ ɜɚɥ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ 

ɩɟɪɟɞɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ ɪɚɡɧɨɫɬɢ ɦɨɳɧɨɫɬɟɣ ɬɭɪɛɢɧɵ ɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɢɥɢ 

ɫ ɜɚɥɚ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɫɧɢɦɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚ-

ɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪɭ, ɩɪɢɜɨɞɢɦɨɦɭ ɜ ɞɟɣɫɬɜɢɟ ɨɬ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ, [10,12]. 

 

Ɋɢɫɭɧɨɤ 2.1 -ɋɯɟɦɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ 

ɉɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɜɚɥɚɦɢ ɩɨɪɲɧɟɜɨɣ, ɪɚɫɲɢɪɢɬɟɥɶɧɨɣ ɢ 

ɤɨɦɩɪɟɫɫɢɨɧɧɨɣ ɱɚɫɬɹɦɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɢɞɪɨ-

ɦɭɮɬɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɵ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɫɨɟɞɢɧɟɧɢɣ: 

ɚ) ɤɨɦɩɪɟɫɫɨɪ ɢ ɬɭɪɛɢɧɚ ɫɜɹɡɚɧɵ ɫ ɜɚɥɨɦ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɞɜɭɦɹ ɨɬɞɟɥɶ-

ɧɵɦɢ ɝɢɞɪɨɦɭɮɬɚɦɢ (ɪɢɫ. 2.2, ɚ); 

ɛ) ɬɭɪɛɢɧɚ ɫ ɜɚɥɨɦ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɚ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɟɣ, ɚ 

ɤɨɦɩɪɟɫɫɨɪ — ɝɢɞɪɨɦɭɮɬɨɣ (ɪɢɫ. 2.2, ɛ); 

ɜ) ɬɭɪɛɢɧɚ ɢ ɤɨɦɩɪɟɫɫɨɪ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɠɟɫɬɤɨ (ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 

ɨɞɧɨɦ ɜɚɥɭ ɢɥɢ ɫɨɟɞɢɧɟɧɵ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɟɣ), ɚ ɫ ɜɚɥɨɦ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ — 

ɝɢɞɪɨɦɭɮɬɨɣ (ɪɢɫ. 2.2, ɜ). 
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Ɋɢɫɭɧɨɤ 2.2 - ɋɯɟɦɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹ-

ɡɶɸ 

ɉɟɪɜɵɟ ɞɜɚ ɬɢɩɚ ɫɨɟɞɢɧɟɧɢɣ ɫ ɝɢɞɪɨɦɭɮɬɨɣ ɧɟ ɩɨɥɭɱɢɥɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ ɝɢɞɪɨɦɭɮɬ ɢ ɫɥɨɠɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɞɜɢɝɚɬɟɥɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɬɢɩɚ ɫɨɟɞɢɧɟɧɢɣ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɛɨɥɶɲɢ-

ɦɢ ɪɚɡɦɟɪɚɦɢ ɝɢɞɪɨɦɭɮɬɵ, ɩɟɪɟɞɚɸɳɟɣ ɬɨɥɶɤɨ ɪɚɡɧɨɫɬɶ ɦɨɦɟɧɬɨɜ ɬɭɪɛɢɧɵ ɢ 

ɤɨɦɩɪɟɫɫɨɪɨɜ, ɢ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɞɥɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 

ȼ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ ɄɉȾ ɬɭɪɛɢɧɵ ɜɵɲɟ, 

ɱɟɦ ɜ ɞɜɢɝɚɬɟɥɹɯ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɶɸ, ɬɚɤ ɤɚɤ ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɧɚɢɜɵɝɨɞɧɟɣɲɟɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɬɟɱɟɧɢɹ ɝɚɡɚ ɢ 

ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɶɸ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ. 

ɚ) ɬɭɪɛɢɧɵ, ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɢ ɤɨɥɟɧɱɚɬɵɦ ɜɚɥɨɦ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ; 

ɛ) ɨɞɢɧɚɤɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ (ɫɦɟɫɢ) ɱɟɪɟɡ ɤɨɦɩɪɟɫɫɨɪ ɢ ɞɜɢɝɚɬɟɥɶ ɢ 

ɝɚɡɨɜ ɱɟɪɟɡ ɞɜɢɝɚɬɟɥɶ ɢ ɬɭɪɛɢɧɭ (ɭɬɟɱɤɚɦɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ); 

ɜ) ɩɨɥɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ ɛɨɥɶɲɟ ɩɨɥɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɜɯɨɞɟ ɜ ɩɨɪɲɧɟɜɭɸ ɱɚɫɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɜ ɨɯɥɚɞɢɬɟɥɹɯ ɢ ɬɪɭɛɨɩɪɨɜɨ-

ɞɚɯ; 

ɝ) ɩɨɥɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɩɭɫɤɟ ɢɡ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɛɨɥɶɲɟ ɩɨɥɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɬɭɪɛɢɧɭ ɧɚ ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 

ɞ) ɪɚɫɯɨɞ ɝɚɡɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɛɨɥɶɲɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɤɨɦɩɪɟɫɫɨɪ ɧɚ 

ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɞɜɢɝɚɬɟɥɹɯ ɜɫɟɯ ɬɢɩɨɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɛɟɧɡɢɧɨ-

ɜɵɯ ɫ ɤɚɪɛɸɪɚɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɞɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɩɨɫɥɟɞɧɢɯ ɪɚɫɯɨɞɵ 

ɫɜɟɠɟɣ ɫɦɟɫɢ ɱɟɪɟɡ ɤɨɦɩɪɟɫɫɨɪ ɢ ɝɚɡɨɜ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɨɞɢɧɚɤɨɜɵ. 
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ɉɪɢɧɰɢɩɢɚɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɬɟɤɚɧɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɜ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ ɜɬɨɪɨɣ ɝɪɭɩɩɵ (ɪɢɫ. 2.3) ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɱɚɫɬɨɬ 

ɜɪɚɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɟɣ ɬɭɪɛɢɧɵ ɢ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɨɬɫɭɬɫɬɜɢɟ «ɠɟɫɬɤɨɣ ɫɜɹɡɢ» 

ɦɟɠɞɭ ɱɚɫɬɨɬɚɦɢ ɜɪɚɳɟɧɢɹ ɜɚɥɨɜ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ. Ⱦɪɭ-

ɝɢɟ ɭɫɥɨɜɢɹ ɩɪɨɬɟɤɚɧɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɞɜɢɝɚɬɟɥɹɯ ɫ ɦɟɯɚ-

ɧɢɱɟɫɤɨɣ ɫɜɹɡɶɸ. 

ȼ ɞɜɢɝɚɬɟɥɟ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ ɞɚɜɥɟɧɢɟ ɡɚɪɹɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɢ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɬɭɪɛɢɧɭ. Ɍɚɤ ɤɚɤ ɢɯ ɜɟɥɢɱɢɧɵ ɨɝɪɚɧɢɱɟɧɵ ɬɟɩɥɨ-

ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ ɢ ɬɭɪɛɢɧɵ, ɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɫɢɪɨɜɚɧɢɹ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ ɩɨ ɦɨɳɧɨɫɬɢ ɦɟɧɶɲɟ, ɱɟɦ ɞɜɢ-

ɝɚɬɟɥɹ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɶɸ. ɂɡɜɟɫɬɧɵ ɢ ɞɪɭɝɢɟ ɧɟɞɨɫɬɚɬɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧ-

ɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ: ɯɭɞɲɢɟ ɩɪɢɟɦɢɫɬɨɫɬɶ, ɩɭɫɤɨɜɵɟ ɫɜɨɣɫɬɜɚ ɢ 

ɪɚɛɨɬɚ ɧɚ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ, ɱɟɦ ɭ ɞɜɢɝɚɬɟɥɟɣ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɶɸ. 

 

1 — ɩɨɪɲɧɟɜɨɣ ɞɜɢɝɚɬɟɥɶ; 2 — ɤɨɦɩɪɟɫɫɨɪ; 3 — ɬɭɪɛɢɧɚ 

Ɋɢɫɭɧɨɤ 2.3 - ɋɯɟɦɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɝɚɡɨɜɨɣ ɫɜɹɡɶɸ: 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɪɚɛɨɬɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢ-

ɦɨ ɨɯɥɚɠɞɟɧɢɟ ɡɚɪɹɞɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ 

ɰɢɤɥɚ, ɢ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɥɢɹɟɬ ɧɚ ɪɚɛɨɬɭ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ. Ɂɚɪɹɞ ɦɨɠɧɨ ɨɯɥɚɞɢɬɶ ɜɧɟ ɢɥɢ ɜɧɭɬɪɢ ɰɢɥɢɧɞɪɚ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ. 

Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɧɟ ɰɢɥɢɧɞɪɚ ɢɫɩɨɥɶɡɭɸɬ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɨɯɥɚɞɢɬɟɥɢ, ɜɩɪɵɫɤ 

ɜɨɞɵ ɢɥɢ ɞɪɭɝɨɣ ɠɢɞɤɨɫɬɢ ɜ ɨɯɥɚɠɞɚɟɦɵɣ ɜɨɡɞɭɯ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɟ ɬɭɪɛɨ-

ɞɟɬɚɧɞɟɪɵ ɢ ɯɨɥɨɞɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ɉɨɷɬɨɦɭ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ 

ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɢ ɝɚɡɨɜɨɣ ɫɜɹɡɹɦɢ, ɚ ɬɚɤɠɟ ɜ ɩɨɪɲɧɟɜɵɯ ɝɟɧɟ-



26 

 

ɪɚɬɨɪɚɯ ɝɚɡɚ ɩɨɥɨɠɟɧɢɟ ɨɯɥɚɞɢɬɟɥɹ ɨɩɪɟɞɟɥɟɧɨ ɨɞɧɨɡɧɚɱɧɨ. ȼ ɞɜɢɝɚɬɟɥɹɯ ɫ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɜɹɡɶɸ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨ-

ɫɥɟ ɨɞɧɨɝɨ ɢɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɫɥɟ ɨɛɨɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɨɯɥɚɞɢɬɟɥɹ ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ 

ɭɦɟɧɶɲɚɸɬɫɹ ɪɚɡɦɟɪɵ ɤɨɦɩɪɟɫɫɨɪɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ (ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ 

ɭɞɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ) ɢ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɟɝɨ 

ɩɪɢɜɨɞ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɡɦɟɪɵ ɨɯɥɚɞɢɬɟɥɹ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɟɝɨ ɩɨ-

ɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɨɯɥɚɞɢɬɟɥɹ ɩɨɫɥɟ ɤɨɦ-

ɩɪɟɫɫɨɪɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɟɝɨ ɪɚɡɦɟɪɵ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 

ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɨɯɥɚɞɢɬɟɥɹ 

ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɫɜɹɡɢ ɫ ɩɨɜɵ-

ɲɟɧɢɟɦ ɭɪɨɜɧɹ ɮɨɪɫɢɪɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɨɯɥɚɞɢɬɟɥɢ ɜɨɡɞɭɯɚ ɱɚɫɬɨ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɨɛɟɢɯ ɫɬɭɩɟɧɟɣ ɫɠɚɬɢɹ. 

Ⱦɥɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

2.2 ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ 

 Зɚ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɛɵɥ ɜɡɹɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɟɳɢɣ 

ɬɪɚɤɬɨɪ ɆТЗ-82, ɤɚɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

Тɪɚɤɬɨɪ ɆТЗ-82 ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ, ɭɧɟɜɢɪɫɚɥɶɧɨ-ɩɪɨɩɚɲɧɨɣ, 

ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ. Зɚ ɫɱɟɬ ɨɝɪɨɦɧɨɝɨ ɜɵɛɨɪɚ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɬɪɚɤɬɨɪ ɫɩɨɫɨɛɟɧ ɜɵɩɨɥɧɹɬɶ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ 

ɪɚɛɨɬɵ, ɧɚɱɢɧɚɹ ɨɬ ɩɨɞɝɨɬɨɜɤɢ ɩɨɱɜɵ ɞɥɹ ɩɨɫɟɜɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɪɟɚɥɢɡɚɰɢɟɣ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɚɞɚɱ. Ȼɚɡɨɜɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ ɬɪɚɤɬɨɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɢ ɤɨɦɮɨɪɬɧɨɝɨ ɬɪɭɞɚ ɨɩɟɪɚɬɨɪɚ. Ⱥ 

ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ ɬɪɚɤɬɨɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɨɞɭɤɬɢɜɧɨɣ ɟɝɨ ɪɚɛɨɬɟ ɜ 

ɥɸɛɨɣ ɦɟɫɬɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 2.4 – Тɪɚɤɬɨɪ ɆТЗ-82 

ɉɨɞ ɤɚɩɨɬɨɦ ɬɪɚɤɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞɟɠɧɵɣ ɢ ɷɤɨɧɨɦɢɱɧɵɣ ɞɜɢɝɚɬɟɥɶ 

Д-243. Дɜɢɝɚɬɟɥɶ ɜ ɬɪɚɤɬɨɪɟ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɨɧ ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɸ ɧɚ ɫɤɪɭɱɢɜɚɧɢɟ ɢ ɢɡɝɢɛ. 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌɍɊȻɈɇȺȾȾɍȼȺ ȾɅə ȾȼɂȽȺɌȿɅə 

ɌɊȺɄɌɈɊȺ 

3.1. Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ №2584391, [17]. 

 Ⱦɜɢɝɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜɫɟ ɱɚɳɟ ɨɛɨɪɭɞɭɸɬ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, 

ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫɩɨɫɨɛ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ, 

ɩɪɢ ɤɨɬɨɪɨɦ ɫɠɢɦɚɸɬ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɪɨɰɟɫɫɚ ɫɝɨɪɚ-

ɧɢɹ ɜ ɞɜɢɝɚɬɟɥɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɚ ɪɚɛɨɱɢɣ ɰɢɤɥ ɜ ɤɚɠɞɵɣ ɰɢɥɢɧɞɪ ɦɨɠɟɬ 

ɛɵɬɶ ɩɨɞɚɧɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɫɫɚ 

ɬɨɩɥɢɜɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɪɟɞɧɟɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɦɨɝɭɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɵ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɫɥɨɜɨɫɨɱɟɬɚɧɢɟ «ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ» ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ, ɞɜɢɝɚɬɟɥɢ ɫ ɢɫɤɪɨɜɵɦ ɡɚɠɢɝɚ-

ɧɢɟɦ, ɚ ɬɚɤɠɟ ɝɢɛɪɢɞɧɵɟ ɞɜɢɝɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

Ɉɛɵɱɧɨ ɞɥɹ ɬɭɪɛɨɧɚɞɞɭɜɚ ɢɫɩɨɥɶɡɭɸɬ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɧɚ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɚɯ, ɜ ɤɨɬɨɪɨɦ ɤɨɦɩɪɟɫɫɨɪ ɢ ɬɭɪɛɢɧɚ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɦ ɜɚɥɭ, ɝɞɟ ɩɨɬɨɤ 

ɝɨɪɹɱɢɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɨɞɚɟɬɫɹ ɜ ɬɭɪɛɢɧɭ, ɪɚɫɲɢɪɹɟɬɫɹ ɜ ɷɬɨɣ ɬɭɪɛɢɧɟ ɫ 

ɜɵɞɟɥɟɧɢɟɦ ɷɧɟɪɝɢɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜɪɚɳɚɹ ɜɚɥ. ɗɧɟɪɝɢɹ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɜɚɥɭ 

ɩɨɬɨɤɨɦ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɤɨɦɩɪɟɫɫɨ-

ɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɷɬɨɦ ɠɟ ɜɚɥɭ. Ʉɨɦɩɪɟɫɫɨɪ ɩɨɥɭɱɚɟɬ ɢ ɫɠɢɦɚɟɬ ɩɨɞɚɜɚɟ-

ɦɵɣ ɧɚ ɧɟɝɨ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɬɭɪɛɨɧɚɞɞɭɜ 

ɰɢɥɢɧɞɪɨɜ. ȼ ɞɜɢɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɧɚɫɬɨɹɳɟɦɭ 

ɢɡɨɛɪɟɬɟɧɢɸ, ɜɨ ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɫɠɚɬɵɣ ɧɚɞɞɭ-

ɜɨɱɧɵɣ ɜɨɡɞɭɯ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɬɨɝɨ, ɤɚɤ ɨɧ ɩɨɫɬɭɩɚɟɬ ɜ ɨɞɢɧ ɢɡ ɰɢɥɢɧɞɪɨɜ.   
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ɉɪɟɢɦɭɳɟɫɬɜɨ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɧɚɩɪɢɦɟɪ, ɩɨ ɨɬ-

ɧɨɲɟɧɢɸ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɧɚɝɧɟɬɚɬɟɥɸ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɦɟɯɚɧɢɱɟ-

ɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɧɚɝɧɟɬɚɬɟɥɟɦ ɢ 

ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɢɣ ɧɚɝɧɟɬɚɬɟɥɶ 

ɛɟɪɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɟɝɨ ɞɜɢɠɟɧɢɹ ɷɧɟɪɝɢɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɠɚɟɬ ɞɨɫɬɭɩɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɧɟɝɚ-

ɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ ɢɫɩɨɥɶ-

ɡɭɟɬ ɷɧɟɪɝɢɸ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜ ɝɨɪɹɱɟɦ ɩɨɬɨɤɟ. 

Ɍɭɪɛɨɧɚɞɞɭɜ ɩɨɞɯɨɞɢɬ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨ-

ɪɚɧɢɹ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɧɟɢɡɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɰɢɥɢɧɞɪɨɜ ɢɥɢ ɞɥɹ ɫɧɢɠɟ-

ɧɢɹ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɰɢɥɢɧɞɪɨɜ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɪɨɜɧɹ ɦɨɳ-

ɧɨɫɬɢ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɬɭɪɛɨɧɚɞɞɭɜ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɨɛɴɟɦɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 

ɜɵɯɨɞɟ ɢ ɭɜɟɥɢɱɟɧɢɸ ɫɨɨɬɧɨɲɟɧɢɹ ɦɨɳɧɨɫɬɶ/ɜɟɫ. Ⱦɥɹ ɨɞɢɧɚɤɨɜɵɯ ɨɝɪɚɧɢɱɢ-

ɜɚɸɳɢɯ ɭɫɥɨɜɢɣ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɨɞɧɹɬɶ ɨɛ-

ɳɭɸ ɧɚɝɪɭɡɤɭ ɞɨ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɩɪɢ ɦɟɧɶɲɟɦ ɭɞɟɥɶɧɨɦ ɪɚɫɯɨɞɟ ɬɨɩ-

ɥɢɜɚ. ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɝɚɛɚɪɢɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɞɜɢɝɚɬɟɥɟɣ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɬɭɪɛɨɧɚɞɞɭɜ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɬɨɩ-

ɥɢɜɚ, ɬ.ɟ. ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. ɋ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɠɟɥɚɟɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɬɭɪɛɨɧɚɞɞɭɜɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ 

ɩɪɟɢɦɭɳɟɫɬɜ ɜ ɨɬɧɨɲɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɉɨɫɪɟɞɫɬɜɨɦ ɩɨɞɯɨɞɹ-

ɳɟɝɨ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɧɚɩɪɢɦɟɪ, ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ 

ɫɧɢɡɢɬɶ ɜɵɞɟɥɟɧɢɹ ɨɤɫɢɞɚ ɚɡɨɬɚ ɛɟɡ ɩɨɬɟɪɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɦɨɠ-

ɧɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɬɶ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɜɵɛɪɨɫɵ. ȼɵɛɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟ-

ɪɨɞɚ, ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɪɟɛɥɟɧɢɟɦ ɬɨɩɥɢɜɚ, ɩɪɢ ɫɧɢɠɟɧɢɢ ɪɚɫɯɨɞɚ ɬɨ-

ɩɥɢɜɚ ɬɚɤɠɟ ɭɦɟɧɶɲɚɸɬɫɹ. 

Ɉɞɧɚɤɨ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɡɚɝɪɹɡɧɹɸ-

ɳɢɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɵ ɞɚɥɶɧɟɣɲɢɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, 

ɰɟɥɶ ɪɚɡɪɚɛɨɬɨɤ ɡɚɤɥɸɱɚɟɬɫɹ, ɫɪɟɞɢ ɩɪɨɱɟɝɨ, ɜ ɫɧɢɠɟɧɢɢ ɜɵɞɟɥɟɧɢɣ ɨɤɫɢɞɚ 
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ɚɡɨɬɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟ-

ɥɟɣ. ɉɨɫɤɨɥɶɤɭ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɬɪɟɛɭɟɬ ɧɟ ɬɨɥɶɤɨ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ, 

ɧɨ ɬɚɤɠɟ ɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɨɞɧɚ ɢɡ ɤɨɧɰɟɩɰɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤ-

ɫɢɞɚ ɚɡɨɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɰɟɫɫɨɜ ɫɝɨɪɚɧɢɹ ɫ ɛɨɥɟɟ ɧɢɡɤɢɦɢ ɬɟɦ-

ɩɟɪɚɬɭɪɚɦɢ ɫɝɨɪɚɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɪɟɰɢɪɤɭɥɹɰɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ (EGR - Exhaust Gas 

RОМТЫМЮХКЭТШЧ), ɬɨ ɟɫɬɶ ɪɟɰɢɪɤɭɥɹɰɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ (ɨɬɪɚɛɨ-

ɬɚɜɲɢɯ ɝɚɡɨɜ) ɨɬ ɫɬɨɪɨɧɵ ɜɵɩɭɫɤɚ ɤ ɫɬɨɪɨɧɟ ɜɩɭɫɤɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɫɬɢɠɟɧɢɸ 

ɞɚɧɧɨɣ ɰɟɥɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ 

ɨɤɫɢɞɚ ɚɡɨɬɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ȼ ɞɚɧ-

ɧɨɦ ɫɥɭɱɚɟ, ɫɤɨɪɨɫɬɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ бEGR ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ 

xEGR=mEGR/(mEGR+mɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ), ɝɞɟ ЦEGR ɨɛɨɡɧɚɱɚɟɬ ɦɚɫɫɭ ɪɟɰɢɪ-

ɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɚ Цɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ - ɦɚɫɫɭ ɩɨɞɚɜɚɟɦɨɝɨ ɫɜɟ-

ɠɟɝɨ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɟɨɛ-

ɯɨɞɢɦɵ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɞɨɫ-

ɬɢɱɶ ɩɨɪɹɞɤɚ бEGR≈60%-70%. 

ɉɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚ-

ɡɨɜ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɤɨɧɮɥɢɤɬ, ɟɫɥɢ ɩɨɫɪɟɞɫɬɜɨɦ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɟ-

ɰɢɪɤɭɥɢɪɨɜɚɧɧɵɟ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɢɡɵɦɚɸɬ ɢɡ ɜɵɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɲɟ 

ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ, ɢ ɷɬɢ ɝɚɡɵ ɛɨɥɶɲɟ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɬɭɪɛɢɧɵ ɜ 

ɞɜɢɠɟɧɢɟ. 

ȼ ɫɥɭɱɚɟ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɩɨɬɨɤ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɬɭɪɛɢɧɭ. ɍɦɟɧɶɲɟɧ-

ɧɵɣ ɦɚɫɫɨɜɵɣ ɩɨɬɨɤ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠɟɧɢɸ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ ɬɭɪɛɢɧɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ 

ɧɚɞɞɭɜɚ ɬɚɤɠɟ ɩɚɞɚɟɬ, ɱɬɨ ɚɧɚɥɨɝɢɱɧɨ ɫɧɢɠɟɧɢɸ ɦɚɫɫɨɜɨɝɨ ɩɨɬɨɤɚ ɤɨɦɩɪɟɫɫɨ-

ɪɚ. ɉɨɦɢɦɨ ɩɨɧɢɠɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ, ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
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ɩɪɨɛɥɟɦɵ ɫ ɪɚɛɨɬɨɣ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɚɫɚɸɳɢɟɫɹ ɝɪɚɧɢɰɵ ɩɨɦɩɚɠɚ ɜ ɤɨɦɩɪɟɫɫɨ-

ɪɟ. Ɇɨɝɭɬ ɬɚɤɠɟ ɩɨɹɜɢɬɶɫɹ ɧɟɞɨɫɬɚɬɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɵɛɪɨɫɨɜ, 

ɧɚɩɪɢɦɟɪ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɚɠɢ ɜɨ ɜɪɟɦɹ ɭɫɤɨɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɢ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɧɟɨɛɯɨɞɢɦɵ ɬɚɤɢɟ ɪɚɡɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɱɚɫɬɢɱɧɵɯ ɧɚɝɪɭɡɤɚɯ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɚɜɥɟɧɢɹ 

ɧɚɞɞɭɜɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɹɯ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

Ɉɞɧɨ ɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ - ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɭɩɨɦɹɧɭɬɨɣ ɜɵɲɟ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɡɚɛɢɪɚɸɳɟɣ 

ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɢɡ ɜɵɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ 

ɬɭɪɛɢɧɵ, ɢ ɩɨɞɚɸɳɟɣ ɭɩɨɦɹɧɭɬɵɟ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 

ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɭɫɬɚɧɨɜɤɟ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɯɥɨɩɧɵɟ 

ɝɚɡɵ, ɭɠɟ ɩɪɨɲɟɞɲɢɟ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɪɟɰɢɪɤɭɥɢɪɭɸɬɫɹ ɧɚ ɜɩɭɫɤɧɭɸ ɫɬɨɪɨɧɭ. ɋ 

ɷɬɨɣ ɰɟɥɶɸ ɭɫɬɚɧɨɜɤɚ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɬ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭ-

ɛɨɩɪɨɜɨɞ, ɤɨɬɨɪɵɣ ɨɬɜɟɬɜɥɹɟɬɫɹ ɨɬ ɜɵɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɫɥɟ ɬɭɪɛɢɧɵ ɢ 

ɜɵɯɨɞɢɬ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɨ ɤɨɦɩɪɟɫɫɨɪɚ. 

Ɉɛɴɟɤɬɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ, ɪɚɛɨɬɚɸɳɢɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɦ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ 

ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɭɫɬɚɧɨɜɤɨɣ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɟ ɧɚ ɫɬɨɪɨɧɭ ɜɩɭɫɤɚ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫ-

ɬɚɧɨɜɤɢ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɦɟɲɢɜɚɸɬɫɹ ɫɨ ɫɜɟɠɢɦ ɜɨɡɞɭɯɨɦ ɜɵɲɟ ɩɨ ɩɨ-

ɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ. ɉɨɥɭɱɚɟɦɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɦɟɫɶ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɢ ɪɟɰɢɪ-

ɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɨɛɪɚɡɭɟɬ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ, ɩɨɞɚɜɚɟɦɵɣ ɜ 

ɤɨɦɩɪɟɫɫɨɪ ɢ ɫɠɢɦɚɟɦɵɣ ɜ ɧɟɦ, ɩɪɢɱɟɦ ɫɠɚɬɵɣ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ ɨɯɥɚɠɞɚ-

ɟɬɫɹ ɜ ɨɯɥɚɞɢɬɟɥɟ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɤɨɦ, ɱɬɨ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɩɪɨɯɨɞɹɬ 

ɱɟɪɟɡ ɤɨɦɩɪɟɫɫɨɪ ɜ ɯɨɞɟ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ 

ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɭɠɟ ɩɨɞɜɟɪɝɲɢɟɫɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚ ɫɚɠɟɜɨɦ 

ɮɢɥɶɬɪɟ, ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɢɫɤɥɸɱɚɟɬɫɹ ɪɢɫɤ ɨɬɥɨɠɟ-
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ɧɢɣ ɜ ɤɨɦɩɪɟɫɫɨɪɟ, ɢɡɦɟɧɹɸɳɢɯ ɟɝɨ ɝɟɨɦɟɬɪɢɸ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟ-

ɧɢɹ ɩɨɬɨɤɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɠɚɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɚ. 

ɇɚɩɪɨɬɢɜ, ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɪɟ-

ɡɭɥɶɬɚɬɟ ɨɯɥɚɠɞɟɧɢɹ ɫɠɚɬɨɝɨ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. ȼ ɢɡɜɟɫɬɧɵɯ ɢɡ ɭɪɨɜɧɹ 

ɬɟɯɧɢɤɢ ɪɟɲɟɧɢɹɯ ɨɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɱɚɫɬɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɛɨɤɭ 

ɢ ɪɹɞɨɦ ɫ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɧɚɩɪɢɦɟɪ ɧɚ ɭɪɨɜɧɟ ɤɚɪɬɟɪɚ, ɬ.ɟ. 

ɧɚ ɭɪɨɜɧɟ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ ɢɥɢ ɩɨɞɞɨɧɚ ɞɥɹ ɦɚɫɥɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɯɥɚɞɢ-

ɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɞɟɥɶɧɵɦ ɛɥɨɤɨɦ, ɬ.ɟ. ɨɯɥɚɞɢɬɟ-

ɥɟɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ɏɚɤɬɢɱɟɫɤɢ, ɢɡ ɭɪɨɜɧɹ ɬɟɯɧɢɤɢ ɬɚɤɠɟ ɢɡɜɟɫɬɧɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɤɨɬɨɪɵɯ ɨɯɥɚ-

ɞɢɬɟɥɶ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɨɯɥɚɠ-

ɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ 

ɜɨɡɞɭɯɚ. 

ȼɨ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɪɚɧɟɟ ɫɨɞɟɪɠɚɜɲɢɟɫɹ ɜ ɧɚɞɭɜɨɱɧɨɦ ɜɨɡ-

ɞɭɯɟ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨɞɚ, ɦɨɝɭɬ ɤɨɧɞɟɧɫɢɪɨɜɚɬɶɫɹ, ɟɫ-

ɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɧɢɡɤɨɣ. Ȼɥɚɝɨɞɚɪɹ ɤɨɧɫɬɪɭɤɰɢɢ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭ-

ɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɬɨɦɭ ɮɚɤɬɭ, ɱɬɨ ɨɫɟɞɚɸɳɢɣ ɤɨɧɞɟɧɫɚɬ ɧɟ ɪɚɫɫɟɢɜɚɟɬɫɹ, ɚ ɩɨ-

ɞɚɟɬɫɹ ɜ ɰɢɥɢɧɞɪɵ ɩɨɫɬɨɹɧɧɨ, ɜ ɱɪɟɡɜɵɱɚɣɧɨ ɦɚɥɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɨɬɨɤɨɦ ɧɚɞ-

ɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɝɨ ɞɜɢɠɟɧɢɹ, ɤɨɧɞɟɧɫɚɬ ɦɨɠɟɬ ɫɨɛɢɪɚɬɶɫɹ ɜ 

ɨɯɥɚɞɢɬɟɥɟ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɡɚɬɟɦ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨ, ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟ-

ɫɬɜɚɯ ɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɩɨɫɬɭɩɚɬɶ ɢɡ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ 

ɫɢɫɬɟɦɭ ɜɩɭɫɤɚ, ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɩɨ ɤɪɢɜɨɣ, ɩɪɢ ɩɨɞɴɟɦɟ ɜ ɝɨɪɭ ɢɥɢ ɩɪɢ ɭɞɚɪɟ. ɉɨɫɥɟɞɧɟɟ ɬɚɤɠɟ ɧɚɡɵɜɚɟɬɫɹ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɦ ɭɞɚɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɧɟ ɬɨɥɶɤɨ ɤ ɫɟɪɶɟɡɧɵɦ ɧɚɪɭɲɟ-

ɧɢɹɦ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɧɨ ɢ ɤ ɧɟɨɛɪɚɬɢɦɨɦɭ ɩɨɜɪɟɠɞɟ-

ɧɢɸ ɤɨɦɩɨɧɟɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ. 

Ɉɩɢɫɚɧɧɚɹ ɜɵɲɟ ɩɪɨɛɥɟɦɚ ɨɛɨɫɬɪɹɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭ-

ɥɹɰɢɢ, ɩɨɬɨɦɭ ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ 
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ɝɚɡɨɜ, ɫɨɞɟɪɠɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜ ɧɚɞɞɭɜɨɱɧɨɦ 

ɜɨɡɞɭɯɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɧɟɢɡɛɟɠɧɨ ɪɚɫ-

ɬɟɬ. ȼ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɢɡɜɟɫɬɧɵɯ ɢɡ ɭɪɨɜɧɹ ɬɟɯɧɢɤɢ, ɨɝɪɚɧɢɱɢɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ 

ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɞɟɧɫɢɪɭɸɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɢɥɢ ɞɥɹ ɩɪɟ-

ɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. ɇɟɨɛɯɨɞɢɦɨɟ ɨɝɪɚɧɢɱɟɧɢɟ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫ 

ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɧɟɨɛɯɨ-

ɞɢɦɵɟ ɞɥɹ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɚɡɨɬɚ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 

ɬɪɟɛɭɸɬ ɪɚɡɥɢɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. Ɂɚɤɨɧɨ-

ɞɚɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɚɡɨɬɚ ɜɵɞɟɥɹɸɬ ɜɵɫɨɤɭɸ 

ɫɬɟɩɟɧɶ ɜɚɠɧɨɫɬɢ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɚ ɩɪɚɤɬɢɤɟ. 

ɍɤɚɡɚɧɧɨɟ ɩɪɨɬɢɜɨɪɟɱɢɟ ɜ ɞɜɢɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭ-

ɜɨɦ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɭɫɬɚɧɨɜɤɨɣ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

ɭɫɬɚɧɨɜɤɨɣ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɬɭɪɛɨɧɚɞɞɭɜɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨɡɧɚɱɧɨ ɪɚɡ-

ɪɟɲɟɧɨ ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɭɪɨɜɧɹ ɬɟɯɧɢɤɢ. 

ȼ ɢɡɜɟɫɬɧɵɯ ɪɟɲɟɧɢɹɯ ɧɟɨɛɯɨɞɢɦɵɟ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɦɨ-

ɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨ ɜɫɟɦɢ ɫɨɩɭɬɫɬ-

ɜɭɸɳɢɦɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɷɮɮɟɤɬɚɦɢ. ɉɪɟɢɦɭɳɟɫɬɜɚ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟ-

ɧɢɹ ɦɨɝɭɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ. 

ȼɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɫɠɚɬɵɣ ɧɚɞɞɭɜɨɱɧɵɣ 

ɜɨɡɞɭɯ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɞɚɸɬ ɫɨ ɫɬɨɪɨɧɵ ɜɵɩɭɫɤɚ ɱɟɪɟɡ ɨɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱ-

ɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ ɤ ɫɬɨɪɨɧɟ ɜɩɭɫɤɚ ɤ ɰɢɥɢɧɞɪɚɦ. Ɉɩɢɫɚɧɧɚɹ 

ɜɵɲɟ ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜɥɟɱɟɬ ɡɚ ɫɨ-

ɛɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɦɩɪɟɫɫɨɪɨɦ ɢ ɜɩɭɫɤɧɵɦ ɨɬɜɟɪ-

ɫɬɢɟɦ ɧɚ ɰɢɥɢɧɞɪɟ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɮɚɤɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɹɬɶ ɞɚɧɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɛɵɫɬɪɵɣ ɨɬɤɥɢɤ 

ɬɭɪɛɨɧɚɞɞɭɜɚ ɢ ɫɨɯɪɚɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɩɨ-

ɬɨɤɟ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɥɨɧɟɧɢɣ. 
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Ȼɨɥɶɲɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɨ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɟ ɬɚɤɠɟ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɤɢ, ɫɜɹ-

ɡɚɧɧɵɟ ɫ ɭɪɨɜɧɟɦ ɲɭɦɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟ-

ɧɢɸ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɲɭɦɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɜɥɢɹɬɶ ɬɨɥɶɤɨ ɫ ɛɨɥɶɲɢɦ 

ɬɪɭɞɨɦ ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪ ɜ ɪɚɦɤɚɯ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɚɜɥɟɧɢɹ 

ɲɭɦɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɬɨ, ɱɬɨ ɲɭɦ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɢɥɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟ-

ɲɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɩɨɤɭɩɚɬɟɥɹ ɨ ɩɪɢɨɛɪɟɬɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

ɇɚ ɮɨɧɟ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɨɛɴɟɤɬɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɭɫɬɪɚɧɹɸɳɟɝɨ ɧɟ-

ɞɨɫɬɚɬɤɢ, ɢɡɜɟɫɬɧɵɟ ɜ ɭɪɨɜɧɟ ɬɟɯɧɢɤɢ, ɢ ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫ-

ɬɢɝɧɭɬɵ ɨɫɨɛɟɧɧɨ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɞɨɛɴɟɤɬɨɦ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɭɩɨɦɹɧɭɬɨɝɨ ɬɢɩɚ. 

Ɋɚɫɤɪɵɬɢɟ ɢɡɨɛɪɟɬɟɧɢɹ 

ɉɟɪɜɵɣ ɩɨɞɨɛɴɟɤɬ ɞɨɫɬɢɝɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɫ ɧɚɞɞɭɜɨɦ, ɢɦɟɸɳɟɝɨ 

- ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɰɢɥɢɧɞɪ, 

- ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɫɜɹɡɚɧɧɵɣ ɫ ɜɩɭɫɤɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɞɥɹ ɩɨɞɚɱɢ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ  ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɜ ɨɞɢɧ ɰɢɥɢɧɞɪ 

ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɫɨ ɫɬɨɪɨɧɵ ɜɩɭɫɤɚ, ɜ ɤɨɬɨɪɨɣ ɤɚ-

ɠɞɵɣ ɰɢɥɢɧɞɪ ɢɦɟɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ, 

- ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɫɨ ɫɬɨɪɨɧɵ ɜɵɩɭɫɤɚ ɞɥɹ 

ɨɬɜɨɞɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ 

- ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɫɨɞɟɪɠɚ-

ɳɢɣ ɬɭɪɛɢɧɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɧɚ ɨɞɧɨɦ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨ-

ɩɪɨɜɨɞɟ, ɚ ɬɚɤɠɟ ɤɨɦɩɪɟɫɫɨɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɧɚ ɨɞɧɨɦ ɜɩɭ-

ɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; ɩɪɢɱɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩ-

ɧɵɯ ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɨɬɜɟɬɜɥɹɸɳɢɣɫɹ ɨɬ 
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ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ ɢ ɜɵɯɨɞɹɳɢɣ ɜɨ ɜɩɭɫɤɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɬɟɦ, ɱɬɨ ɜɨ 

ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɯɥɚɞɢɬɟɥɶ 

ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɜɩɭ-

ɫɤɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɚ, ɤɨɝɞɚ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ȼ ɞɜɢɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɨɯɥɚ-

ɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞ ɜɩɭɫɤɨɦ ɰɢɥɢɧɞɪɚ, ɬ.ɟ. ɧɚɞ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɜɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɟɦ, ɬɚɤɢɦ, ɱɬɨ ɨɯɥɚɞɢɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ 

ɧɚ ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ (ɝɟɨɞɟɡɢɱɟɫɤɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ), ɱɟɦ ɩɨ ɦɟɧɶ-

ɲɟɣ ɦɟɪɟ ɨɞɧɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ. ɉɪɢ ɬɚɤɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɨɬɨɤ ɧɚɞɞɭɜɨɱ-

ɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɨɞɨɥɟɜɚɬɶ ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɧɚ ɩɭɬɢ ɤ ɰɢɥɢɧɞɪɚɦ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɢɞɤɨɫɬɶ, ɤɨɧɞɟɧɫɢɪɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ, ɧɟ ɦɨɠɟɬ 

ɨɫɟɞɚɬɶ ɜ ɨɯɥɚɞɢɬɟɥɟ ɢɥɢ ɜɨ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɟ ɦɟɠɞɭ ɨɯɥɚɞɢɬɟɥɟɦ ɢ ɰɢɥɢɧ-

ɞɪɨɦ. Ʌɸɛɚɹ ɠɢɞɤɨɫɬɶ, ɤɨɧɞɟɧɫɢɪɭɸɳɚɹɫɹ ɜ ɨɯɥɚɞɢɬɟɥɟ, ɩɨɫɬɨɹɧɧɨ ɭɧɨɫɢɬɫɹ 

ɩɨɬɨɤɨɦ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɭɜɥɟɤɚɟɬɫɹ ɤɢɧɟɬɢɱɟɫɤɢɦ 

ɞɜɢɠɟɧɢɟɦ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɩɟɪɟɧɨɫ ɤɨɧɞɟɧɫɚɬɚ ɨɫɧɨɜɚɧ ɧɚ ɞɜɢɠɟɧɢɢ ɧɚɞɞɭ-

ɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɢɥɢ ɧɚ ɞɚɜɥɟɧɢɢ ɧɚɞɞɭɜɚ, ɫɨɡɞɚɜɚɟɦɨɦ ɤɨɦɩɪɟɫɫɨɪɨɦ ɜɨ ɜɩɭ-

ɫɤɧɨɣ ɫɢɫɬɟɦɟ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟ-

ɫɬɢ, ɛɥɚɝɨɞɚɪɹ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ, ɩɨɞɚɜɚɟɦɨɟ ɜ ɰɢɥɢɧɞɪɵ, ɧɟ 

ɦɟɲɚɟɬ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. Ʉɨɧɞɟɧɫɚɬ ɭɱɚɫɬ-

ɜɭɟɬ ɜ ɩɪɨɰɟɫɫɟ ɫɝɨɪɚɧɢɹ ɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɞɚɠɟ 

ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɫɝɨɪɚɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɟɝɨ ɫɧɢɠɟɧɢɟ. 

ȼɩɪɨɱɟɦ, ɡɧɚɱɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵɦɢ ɢɡ ɭɪɨɜɧɹ 

ɬɟɯɧɢɤɢ ɤɨɧɰɟɩɰɢɹɦɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜ ɫɨ-

ɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ ɧɟ ɬɪɟɛɭɟɬ ɧɚɥɨɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 
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ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ ɩɨ ɭɫɬɚɧɨɜɤɟ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨ-

ɫɤɨɥɶɤɭ ɨɛɵɱɧɨ ɥɢɛɨ ɧɟ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɤɨɧɞɟɧɫɚ-

ɰɢɸ, ɥɢɛɨ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɠɟɫɬɤɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɞɟɧɫɢ-

ɪɭɸɳɟɣɫɹ ɜɨɞɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɪɟɰɢɪɤɭɥɢ-

ɪɭɸɳɢɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɫɜɹ-

ɡɢ ɫ ɷɬɢɦ, ɭɫɬɚɧɨɜɤɚ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɸ ɜɵɫɨɤɢɯ ɫɤɨ-

ɪɨɫɬɟɣ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ 

ɨɤɫɢɞɚ ɚɡɨɬɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɷɬɨ ɜɨɡɦɨɠɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɢɡɜɟɫɬɧɵɯ ɢɡ ɭɪɨɜɧɹ ɬɟɯɧɢɤɢ ɪɟɲɟɧɢɣ. 

Ȼɨɥɟɟ ɬɨɝɨ, ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɪɚɫɲɢɪɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ ɬɨɥɶɤɨ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɬɟɯ ɨɛɥɚɫɬɟɣ ɬɪɟɯɦɟɪɧɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɪɟɰɢɪɤɭɥɹɰɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɗɬɨ 

ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢɡɛɟɠɚɬɶ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɲɢɪɨɤɢɯ ɞɢɚɩɚɡɨɧɚɯ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɟɞɨɫɬɚɬɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɩɨɦɹɧɭɬɨɣ EGR 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɚɤɠɟ ɭɫɬɪɚɧɹɸɬɫɹ. 

ɂɡɜɟɫɬɧɨɟ ɜ ɭɪɨɜɧɟ ɬɟɯɧɢɤɢ ɩɪɨɬɢɜɨɪɟɱɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɢɡ-ɡɚ ɪɚɡɥɢɱɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɚ ɢɦɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɢɡɤɨɣ ɫɤɨɪɨ-

ɫɬɢ ɞɥɹ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɟɲɟɧɨ ɫ ɩɨɦɨɳɶɸ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɪɚɧɟɧɨ. 

Ⱦɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɪɟɲɚɟɬ ɩɟɪɜɭɸ ɩɪɨɛɥɟɦɭ, ɧɚ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧɨ ɢɡɨɛɪɟɬɟɧɢɟ, ɚ ɢɦɟɧɧɨ, 

ɨɬɧɨɫɹɳɭɸɫɹ ɤ ɫɨɡɞɚɧɢɸ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩ-

ɧɵɯ ɝɚɡɨɜ ɩɨɫɪɟɞɫɬɜɨɦ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɗɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɡɚ-

ɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɮɭɧɤɰɢɢ ɤɥɚɩɚɧɚ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 



37 

 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɫɤɨɪɨɫɬɢ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ - ɤɨ-

ɥɢɱɟɫɬɜɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɭɟɦɵɯ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ EGR ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɷɮɮɟɤɬɢɜɧɵ ɜɚɪɢɚɧɬɵ, ɜ ɤɨɬɨɪɵɯ ɤɥɚɩɚɧ EGR ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧ ɜ ɬɨɱɤɟ, ɜ ɤɨɬɨɪɨɣ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɜɵ-

ɯɨɞɢɬ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɥɚɩɚɧ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜɵ-

ɩɨɥɧɟɧ ɜ ɜɢɞɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɤɥɚɩɚɧɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɨ ɪɟ-

ɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ ɜɫɚɫɵɜɚɟɦɨɝɨ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɫɤɨɨɪɞɢɧɢɪɨɜɚɧɧɵɦ ɨɛɪɚɡɨɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɨɛɨɪɭ-

ɞɨɜɚɧ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ ɞɥɹ ɰɟ-

ɥɟɣ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɭɪɛɨɧɚɞɞɭɜɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɵ ɜɚɪɢɚɧɬɵ ɞɜɢɝɚɬɟ-

ɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɞɜɚ ɬɭɪɛɨɤɨɦ-

ɩɪɟɫɫɨɪɚ, ɤɚɤ ɨɛɴɹɫɧɹɟɬɫɹ ɧɢɠɟ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɞɧɨɝɨ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ ɩɪɨɹɜ-

ɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɪɢ ɧɟɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟ-

ɞɟɥɟɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦ, ɩɨɬɨɦɭ 

ɱɬɨ ɜɨɞɢɬɟɥɶ ɨɠɢɞɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɵɫɨɤɨɝɨ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, ɞɚɠɟ 

ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ «ɬɭɪ-

ɛɨɹɦɚ» ɧɚ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɹɯ ɜɪɚɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɟɪɶɟɡɧɟɣɲɢɯ ɧɟɞɨɫ-

ɬɚɬɤɨɜ ɬɭɪɛɨɧɚɞɞɭɜɚ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ. 

ɍɤɚɡɚɧɧɨɟ ɫɧɢɠɟɧɢɟ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɨɧɹɬɧɨ, ɟɫɥɢ ɭɱɟɫɬɶ ɬɨ, ɱɬɨ 

ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ ɬɭɪɛɢɧɟ. ɇɚɩɪɢɦɟɪ, 

ɞɥɹ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 

ɭɦɟɧɶɲɚɟɬɫɹ ɦɚɫɫɨɜɵɣ ɩɨɬɨɤ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɦɟɧɶɲɚɟɬɫɹ 

ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɬɭɪɛɢɧɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɞɞɭɜ-ɞɚɜɥɟɧɢɟ ɫɧɢ-

ɠɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜ ɫɬɨɪɨɧɭ ɛɨɥɟɟ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɟɣ ɜɪɚɳɟɧɢɹ, ɷɤ-

ɜɢɜɚɥɟɧɬɧɵɯ ɩɚɞɟɧɢɸ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɦɨɦɟɧɬɚ. 
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɦɨɠɟɬ, ɜ ɩɪɢɧɰɢɩɟ, ɛɵɬɶ 

ɧɟɣɬɪɚɥɢɡɨɜɚɧɨ ɫɧɢɠɟɧɢɟɦ ɪɚɡɦɟɪɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɭɪɛɢɧɵ, ɧɨ ɷɬɨ ɞɟɥɚ-

ɟɬ ɧɟɨɛɯɨɞɢɦɵɦ ɜɵɩɭɫɤ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɜɪɚɳɟ-

ɧɢɹ, ɫ ɧɟɞɨɫɬɚɬɤɚɦɢ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɧɚɞɞɭɜɚ ɜ ɭɤɚɡɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨ-

ɫɬɢ ɜɪɚɳɟɧɢɹ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤɠɟ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɩɨɩɵɬɤɢ ɭɥɭɱɲɢɬɶ ɪɚɛɨɱɢɟ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢ-

ɟɦ ɧɟɫɤɨɥɶɤɢɯ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ 

ɧɟɫɤɨɥɶɤɢɯ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɫɨɟɞɢɧɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɧɚ 

ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɝɞɟ ɨɞɢɧ ɢɡ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɪɚɛɨɬɚɟɬ ɤɚɤ ɫɬɭɩɟɧɶ ɜɵɫɨɤɨ-

ɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɞɪɭɝɨɣ - ɤɚɤ ɫɬɭɩɟɧɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɪɟɯɦɟɪɧɚɹ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ ɤɨɦɩɪɟɫɫɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɲɢɪɟɧɚ, ɚ ɢɦɟɧɧɨ ɤɚɤ ɜ ɫɬɨɪɨɧɭ ɦɟɧɶɲɢɯ, 

ɬɚɤ ɢ ɛɨɥɶɲɢɯ ɩɨɬɨɤɨɜ ɜ ɤɨɦɩɪɟɫɫɨɪɟ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɫɬɭɩɟɧɢ ɜɵ-

ɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜɨɡɦɨɠɟɧ ɩɟɪɟɯɨɞ ɝɪɚɧɢɰɵ ɩɨɦɩɚɠɚ ɜ ɫɬɨɪɨɧɭ ɦɟɧɶɲɢɯ ɩɨ-

ɬɨɤɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ 

ɧɚɞɞɭɜ-ɞɚɜɥɟɧɢɟ ɞɚɠɟ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɩɨɬɨɤɚɯ ɤɨɦɩɪɟɫɫɨɪɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɥɭɱɲɚɟɬ ɪɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɧɢɠɧɟɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɤ. ɗɬɨ ɞɨɫɬɢɝɚ-

ɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɡɪɚɛɨɬɤɢ ɬɭɪɛɢɧɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɦɚɫɫɨɜɵɯ 

ɩɨɬɨɤɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɨ-

ɯɨɞɢɬ ɭɜɟɥɢɱɢɜɚɸɳɟɟɫɹ ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɨɫɥɟ ɬɭɪɛɢɧɵ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɫɫɨɜɨɝɨ ɩɨɬɨɤɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɜɨɞ-

ɧɚɹ ɥɢɧɢɹ ɨɬɜɟɬɜɥɹɟɬɫɹ ɨɬ ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫɧɨɜɚ ɜɯɨɞɢɬ ɜ ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ 

ɬɭɪɛɢɧɵ, ɩɪɢɱɟɦ ɜ ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɡɚɩɨɪɧɵɣ ɷɥɟɦɟɧɬ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɬɨɤ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɩɨɫɥɟ ɬɭɪɛɢɧɵ ɜɵɫɨ-

ɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ 

ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɥɭɱɲɟɧɚ ɫ ɩɨɦɨɳɶɸ ɧɟɫɤɨɥɶɤɢɯ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɧɟɛɨɥɶɲɢɟ ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɬɭɪɛɢɧ ɢ ɡɚɩɭɫɤɚɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 

ȿɫɥɢ ɰɢɥɢɧɞɪɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ 

ɰɢɥɢɧɞɪɨɜ, ɢɦɟɸɳɢɯ ɨɬɞɟɥɶɧɵɟ ɜɵɯɥɨɩɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤ ɤɚɠɞɨɦɭ ɢɡ ɞɜɭɯ 

ɜɵɯɥɨɩɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɤɪɟɩɥɟɧ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɧɚ ɜɵ-

ɯɥɨɩɧɵɯ ɝɚɡɚɯ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɬɭɪɛɢɧɚ ɩɟɪɜɨɝɨ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɪɚɫɩɨɥɨ-

ɠɟɧɚ ɜ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɰɢɥɢɧɞɪɨɜ, ɬɨɝɞɚ ɤɚɤ ɬɭɪɛɢɧɚ 

ɜɬɨɪɨɝɨ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɬɨɪɨɣ 

ɝɪɭɩɩɵ ɰɢɥɢɧɞɪɨɜ. Ʉɨɦɩɪɟɫɫɨɪɵ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ 

ɩɚɪɚɥɥɟɥɶɧɨ ɢɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪɵ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɧɶɲɢɟ 

ɪɚɡɦɟɪɵ ɢ ɩɪɟɞɧɚɡɧɚɱɚɬɶɫɹ ɞɥɹ ɦɟɧɶɲɢɯ ɩɨɬɨɤɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. Ʌɭɱɲɢɣ 

ɨɬɤɥɢɤ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨ-

ɪɚɧɢɹ ɫ ɨɞɧɢɦ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɞɜɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ 

ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ ɹɜɥɹɸɬɫɹ ɦɟɧɟɟ ɢɧɟɪɬɧɵɦɢ, ɱɟɦ ɨɞɢɧ ɛɨɥɶɲɨɣ ɬɭɪɛɨɤɨɦ-

ɩɪɟɫɫɨɪ, ɚ ɪɨɬɨɪ ɦɨɠɟɬ ɛɵɬɶ ɭɫɤɨɪɟɧ ɢɥɢ ɡɚɦɟɞɥɟɧ ɝɨɪɚɡɞɨ ɛɵɫɬɪɟɟ. 

ɗɮɮɟɤɬɢɜɧɵ ɜɚɪɢɚɧɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɬɨ-

ɪɨɣ ɨɯɥɚɞɢɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɭɫɬɚɧɨɜɤɢ EGR 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɍɤɚɡɚɧɧɵɣ ɜɬɨɪɨɣ ɨɯɥɚɞɢɬɟɥɶ ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɹɱɟɝɨ 

ɩɨɬɨɤɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɢɜɚɟɬ ɩɥɨɬɧɨɫɬɶ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ, ɞɨ ɬɨɝɨ ɤɚɤ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɫɦɟɲɢɜɚɸɬɫɹ ɫɨ ɫɜɟɠɢɦ ɜɨɡɞɭɯɨɦ ɜɵɲɟ ɩɨ 

ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɬɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɡɚɪɹɞɚ ɜ ɰɢɥɢɧɞɪɟ ɟɳɟ 

ɛɨɥɟɟ ɫɧɢɠɚɟɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɤɚɡɚɧɧɵɣ ɨɯɥɚɞɢɬɟɥɶ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɭɥɭɱɲɟɧɢɸ ɧɚɞɞɭɜɚ. 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ, ɱɬɨɛɵ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɛɵɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɜɨɞɧɚɹ 

ɥɢɧɢɹ, ɨɛɯɨɞɹɳɚɹ ɜɬɨɪɨɣ ɨɯɥɚɞɢɬɟɥɶ, ɢ ɩɨ ɤɨɬɨɪɨɣ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɪɟɰɢɪɤɭ-

ɥɢɪɭɸɳɢɟ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɚɧɵ ɜɨ ɜɩɭ-

ɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɨɛɯɨɞɹɳɢɣ ɜɬɨɪɨɣ ɨɯɥɚɞɢɬɟɥɶ. 
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ɋɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɞɩɭɧɤɬɚɦɢ ɮɨɪɦɭɥɵ ɢɡɨɛɪɟɬɟ-

ɧɢɹ. 

ɂɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɚɪɢɚɧɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ ɤɨɬɨ-

ɪɵɯ ɜɯɨɞ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ, 

ɱɟɦ ɜɵɯɨɞ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭ-

ɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɯɥɚɞɢɬɟɥɹ ɩɨ 

ɢɡɨɛɪɟɬɟɧɢɸ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɟɪɟɧɨɫɚ, ɢ ɤɨɧɞɟɧɫɚɬ ɧɟ ɫɤɚɩɥɢɜɚ-

ɟɬɫɹ ɜ ɨɯɥɚɞɢɬɟɥɟ, ɩɪɨɫɬɨ ɩɨɬɨɦɭ, ɱɬɨ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɨɥɶ-

ɲɟɣ ɜɵɫɨɬɟ, ɱɟɦ ɜɩɭɫɤɧɨɟ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ). 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɷɮɮɟɤɬɢɜɧɵ ɜɚɪɢɚɧɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, 

ɜ ɤɨɬɨɪɵɯ ɨɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɤɥɨɧɟɧ ɩɨɞ ɭɝɥɨɦ α ɨɬ ɜɩɭɫɤɧɨ-

ɝɨ ɨɬɜɟɪɫɬɢɹ ɞɨ ɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɯɥɚɞɢɬɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. ȼ 

ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɨɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɭɫɬɚɧɨɜɥɟɧ ɩɨɞ ɭɝɥɨɦ ɬɚɤ, 

ɱɬɨɛɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɚɤɥɨɧ ɦɟɠɞɭ ɜɩɭɫɤɧɵɦ ɢ ɜɵɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɹɦɢ, ɚ ɬɚɤ-

ɠɟ ɞɥɹ ɩɟɪɟɧɨɫɚ ɤɨɧɞɟɧɫɚɬɚ ɡɚ ɫɱɟɬ ɫɢɥɵ ɬɹɠɟɫɬɢ ɭɠɟ ɜ ɨɯɥɚɞɢɬɟɥɟ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɩɪɨɬɢɜɨɞɟɣɫɬɜɨɜɚɬɶ ɥɸɛɨɦɭ ɟɝɨ ɧɚɤɨɩɥɟɧɢɸ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɭɝɥɚ α, ɷɬɨɬ 

ɭɝɨɥ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɨɛɪɚɠɚɟɦɨɣ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɩɭɫɤɧɨɟ ɢ ɜɵɩɭɫɤ-

ɧɨɟ ɨɬɜɟɪɫɬɢɹ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɬɭɪɛɢɧɭ 

ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɜɵɩɭɫɤɧɨɦɭ ɨɬɜɟɪɫɬɢɸ ɰɢɥɢɧɞɪɚ, ɱɬɨɛɵ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɨɩɬɢɦɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɬɚɥɶɩɢɢ ɝɨɪɹɱɢɯ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ, ɤɨɬɨɪɚɹ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɟ ɛɵɫɬɪɨɝɨ ɨɬɤɥɢɤɚ ɬɭɪɛɢɧɵ ɢɥɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ. 

Ȼɨɥɟɟ ɬɨɝɨ, ɩɭɬɶ ɝɨɪɹɱɢɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɤ ɪɚɡɥɢɱɧɵɦ ɫɢɫɬɟɦɚɦ ɩɨɫɥɟɞɭɸɳɟɣ 

ɨɛɪɚɛɨɬɤɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɫɬɨɥɶɤɨ ɤɨɪɨɬɤɢɦ, ɧɚɫɤɨɥɶɤɨ ɷɬɨ 

ɜɨɡɦɨɠɧɨ, ɱɬɨɛɵ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɛɵɥɨ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ, 

ɚ ɫɢɫɬɟɦɵ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɦɨɝɥɢ ɞɨɫɬɢɱɶ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɥɢ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɫɥɟ ɯɨɥɨɞɧɨɝɨ ɫɬɚɪɬɚ 

ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɱɟɪɬɟɠɟɣ 

Ɋɢɫɭɧɨɤ 3.1ɚ - ɫɯɟɦɚɬɢɱɧɨ ɢɡɨɛɪɚɠɚɟɬ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɢ 

Ɋɢɫɭɧɨɤ 3.1ɛ - ɫɯɟɦɚɬɢɱɧɨ ɢɡɨɛɪɚɠɚɟɬ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚ ɜɢɞɟ ɫɛɨɤɭ ɢ ɩɨ ɱɚɫɬɹɦ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɨɛɪɟɬɟɧɢɹ 

ɇɚ ɪɢɫɭɧɤɟ 3.1ɚ -  ɫɯɟɦɚɬɢɱɧɨ ɩɨɤɚɡɚɧ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 1, ɢɦɟɸɳɟɝɨ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɰɢɥɢɧɞɪ 2. 

Ʉɚɠɞɵɣ ɰɢɥɢɧɞɪ 2 ɢɦɟɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɜ 

ɧɟɝɨ ɩɨɞɚɸɬ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ ɱɟɪɟɡ ɜɩɭɫɤɧɭɸ ɫɢɫɬɟɦɭ 3, ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ 

ɫ ɜɩɭɫɤɧɨɣ ɫɬɨɪɨɧɵ 5ɚ. ȼɩɭɫɤɧɚɹ ɫɢɫɬɟɦɚ 3 ɫɨɞɟɪɠɢɬ ɧɟ ɬɨɥɶɤɨ ɜɩɭɫɤɧɨɣ ɬɪɭ-

ɛɨɩɪɨɜɨɞ 4, ɧɨ ɢ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ 6, ɜɟɞɭɳɢɣ ɤ ɜɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɹɦ ɰɢ-

ɥɢɧɞɪɨɜ 2. Ⱦɥɹ ɜɵɩɭɫɤɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɤɚɠɞɵɣ ɰɢɥɢɧɞɪ 2 ɢɦɟɟɬ ɩɨ ɦɟɧɶɲɟɣ 

ɦɟɪɟ ɨɞɧɨ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɩɪɢɫɨɟɞɢɧɟɧɧɨɟ ɤ ɜɵɯɥɨɩɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 

7. 

Ⱦɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 1, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɮɢɝ.1, ɢɦɟɟɬ ɬɭɪɛɨɧɚɞ-

ɞɭɜ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɣ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ 8 ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɚ ɬɚɤɠɟ ɨɛɨ-

ɪɭɞɨɜɚɧ ɭɫɬɚɧɨɜɤɨɣ 9 EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪ 8 ɢɦɟɟɬ ɬɭɪɛɢ-

ɧɭ 8Л, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 7, ɢ ɤɨɦɩɪɟɫɫɨɪ 8ɚ, ɪɚɫɩɨ-

ɥɨɠɟɧɧɵɣ ɜɨ ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 4. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ 9 EGR 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 9ɚ, ɨɬɜɟɬɜ-

ɥɹɸɳɢɣɫɹ ɨɬ ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 7 ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ 8Л ɢ ɜɵɯɨ-

ɞɹɳɢɣ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 4 ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ 8ɚ, ɢ ɜ ɤɨɬɨɪɨɦ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɯɥɚɞɢɬɟɥɶ 9Л, ɩɨɧɢɠɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɝɨɪɹɱɟɦ ɩɨɬɨɤɟ ɜɵ-

ɯɥɨɩɧɵɯ ɝɚɡɨɜ ɞɨ ɢɯ ɫɦɟɲɢɜɚɧɢɹ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ 8ɚ ɫɨ ɫɜɟɠɢɦ 

ɜɨɡɞɭɯɨɦ, ɤɨɬɨɪɵɣ ɜɫɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 4 ɱɟɪɟɡ ɜɨɡɞɭɲ-

ɧɵɣ ɮɢɥɶɬɪ 3ɚ. Ȼɨɥɟɟ ɬɨɝɨ, ɡɚɩɨɪɧɵɣ ɷɥɟɦɟɧɬ 9Н, ɜɵɩɨɥɧɹɸɳɢɣ ɮɭɧɤɰɢɢ ɤɥɚ-
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ɩɚɧɚ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 9ɚ, 

ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɤɨɥɢɱɟɫɬɜɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɨ-

ɜɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɤɟ 9 EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɍɫɬɚɧɨɜɤɚ 9 EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟ-

ɧɢɹ ɢɦɟɟɬ ɨɛɜɨɞɧɭɸ ɥɢɧɢɸ 9ɫ ɞɥɹ ɩɟɪɟɩɭɫɤɚ ɨɯɥɚɞɢɬɟɥɹ 9Л. 

ɇɢɠɟ ɩɨ ɩɨɬɨɤɭ ɪɚɡɜɟɬɜɥɟɧɢɹ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 9ɚ ɜ ɜɵ-

ɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 7 ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɟ ɫɢɫɬɟɦɵ 14 ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬ-

ɤɢ, ɚ ɢɦɟɧɧɨ ɨɤɢɫɥɢɬɟɥɶɧɵɣ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ 14ɚ ɢ ɫɚɠɟɜɵɣ 

ɮɢɥɶɬɪ 14Л, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɫɬɭɩɥɟɧɢɟ ɜɨ ɜɩɭɫɤɧɭɸ ɫɢɫɬɟɦɭ 3 ɱɟɪɟɡ ɭɫɬɚ-

ɧɨɜɤɭ 9 EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɬɨɥɶɤɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

ɉɨɫɤɨɥɶɤɭ ɪɟɰɢɪɤɭɥɹɰɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢɡ ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

7 ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 4 ɬɪɟɛɭɟɬ ɩɟɪɟɩɚɞɚ ɢɥɢ ɝɪɚɞɢɟɧɬɚ ɞɚɜɥɟɧɢɣ, ɞɥɹ ɪɟ-

ɝɭɥɢɪɨɜɤɢ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ 11. Ⱦɪɨɫ-

ɫɟɥɶ 13, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 7, ɢɦɟɟɬ ɨɛɜɨɞɧɭɸ ɥɢɧɢɸ 

11ɚ. ɉɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɞɪɨɫɫɟɥɹ 13 ɦɨɠɟɬ 

ɛɵɬɶ ɢɡɦɟɧɟɧɨ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɝɭɥɢɪɨɜɤɢ 

ɞɪɨɫɫɟɥɹ 13 ɢ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ 11Л, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɜ ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ 

11ɚ. 

ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ 9 EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 4, ɫɦɟɲɢɜɚɸɬɫɹ ɫɨ ɫɜɟɠɢɦ ɜɨɡɞɭɯɨɦ. ɉɨɥɭɱɟɧɧɵɣ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɜ ɤɨɦɩɪɟɫɫɨɪ ɢ ɫɠɢɦɚɟɬɫɹ. ɉɨɫɥɟ 

ɤɨɦɩɪɟɫɫɨɪɚ 8ɚ ɫɠɚɬɵɣ ɧɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɨɯɥɚɞɢɬɟɥɟ 10 ɧɚɞ-

ɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɜɨ ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 4. 

Ɉɯɥɚɞɢɬɟɥɶ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 10 ɪɚɫɩɨɥɚɝɚɸɬ ɧɚɞ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ 

ɨɞɧɢɦ ɜɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɚ 2 ɢ, ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ, ɪɚɡɦɟɳɚɸɬ ɧɚ ɧɚɢɛɨɥɶɲɟɣ ɜɵɫɨɬɟ ɜɨ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɟ 3 (ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɡɟɦɥɢ). ȼɵɫɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ ɜ ɫɢɫɬɟɦɟ ɜɩɭɫɤɚ 3 ɭɦɟɧɶ-

ɲɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɤɚ ɨɬ ɜɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 10ɚ ɜ ɨɯɥɚɞɢɬɟɥɟ 10 ɧɚɞ-

ɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɤ ɰɢɥɢɧɞɪɭ 2 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɚɬɶ ɧɟɩɪɟɪɵɜ-

ɧɵɣ ɧɢɫɯɨɞɹɳɢɣ ɭɤɥɨɧ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ. Ɍɚɤɠɟ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 
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ɬɟɦ, ɱɬɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 10ɚ ɜ ɨɯɥɚɞɢɬɟɥɟ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨ-

ɥɨɠɟɧɨ ɜɵɲɟ, ɱɟɦ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 10Л ɨɯɥɚɞɢɬɟɥɹ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡ-

ɞɭɯɚ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɵɥɨ ɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɨɱɟɧɶ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɪɟɰɢɪ-

ɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 12 ɪɟɰɢɪ-

ɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɤɚɡɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 12 EGR ɜɵ-

ɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɪɭɛɨɩɪɨɜɨɞ 12ɚ, ɨɬɜɟɬɜɥɹɸɳɢɣɫɹ ɨɬ ɜɵɯɥɨɩ-

ɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 7 ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ 8Л ɢ ɜɵɯɨɞɹɳɢɣ ɜɨ ɜɩɭɫɤɧɭɸ 

ɫɢɫɬɟɦɭ 3 ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɤɨɥɢɱɟ-

ɫɬɜɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɭɟɦɵɯ ɜ ɭɫɬɚɧɨɜɤɟ 12 EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟ-

ɧɢɹ, ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 12ɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɡɚɩɨɪɧɵɣ ɷɥɟɦɟɧɬ 12Л, ɜɵɩɨɥɧɹɸɳɢɣ 

ɮɭɧɤɰɢɢ ɤɥɚɩɚɧɚ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 3.1ɛ  ɫɯɟɦɚɬɢɱɧɨ ɩɨɤɚɡɚɧ ɜɢɞ ɫɛɨɤɭ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɚ ɞɜɢɝɚ-

ɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 1 ɩɨ ɱɚɫɬɹɦ. ɇɟɨɛɯɨɞɢɦɨ ɨɛɴɹɫɧɢɬɶ ɬɨɥɶɤɨ ɨɬɥɢɱɢɹ 

ɨɬ ɜɚɪɢɚɧɬɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɮɢɝ.1, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɛɭɞɭɬ ɞɟɥɚɬɶɫɹ ɫɫɵɥɤɢ ɧɚ 

ɮɢɝ.1. Ⱦɥɹ ɨɞɢɧɚɤɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɧɢ ɢ ɬɟ ɠɟ ɫɫɵ-

ɥɨɱɧɵɟ ɩɨɡɢɰɢɢ. 

ȼ ɜɚɪɢɚɧɬɟ, ɩɨɤɚɡɚɧɧɨɦ ɧɚ ɮɢɝ.2, ɨɯɥɚɞɢɬɟɥɶ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɪɚɫɩɨɥɨɠɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɦɟɬɶ ɧɚɤɥɨɧ ɩɨɞ ɭɝɥɨɦ α ɨɬ ɜɩɭɫɤɧɨɝɨ ɨɬ-

ɜɟɪɫɬɢɹ 10ɚ ɤ ɜɵɩɭɫɤɧɨɦɭ ɨɬɜɟɪɫɬɢɸ 10Л ɨɯɥɚɞɢɬɟɥɹ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 10ɚ ɜ ɨɯɥɚɞɢɬɟɥɶ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡ-

ɞɭɯɚ ɪɚɫɩɨɥɚɝɚɥɨɫɶ ɧɚ ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ, ɱɟɦ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 10Л ɢɡ ɨɯɥɚ-

ɞɢɬɟɥɹ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɨɯɥɚɞɢɬɟɥɶ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɰɢɥɢɧɞɪɨɦ 2 ɦɟɠɞɭ ɜɵɩɭɫɤɧɨɣ ɫɬɨɪɨɧɨɣ 5Л ɢ ɜɩɭɫɤɧɨɣ 

ɫɬɨɪɨɧɨɣ 5ɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 1 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɦɟɬɶ ɧɚ-

ɤɥɨɧ ɩɨɞ ɭɝɥɨɦ α ɨɬ ɜɩɭɫɤɧɨɣ ɫɬɨɪɨɧɵ 5ɚ ɤ ɜɵɩɭɫɤɧɨɣ ɫɬɨɪɨɧɟ 5Л. 
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ɇɚɞɞɭɜɨɱɧɵɣ ɜɨɡɞɭɯ, ɩɨɞɚɜɚɟɦɵɣ ɜ ɤɨɦɩɪɟɫɫɨɪ 8ɚ ɩɨ ɜɩɭɫɤɧɨɦɭ ɬɪɭɛɨ-

ɩɪɨɜɨɞɭ 4, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɯɥɚɞɢɬɟɥɶ 10 ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɨɞɚɟɬɫɹ ɤ 

ɢɥɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɰɢɥɢɧɞɪɚɦɢ 2 ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ 6. 

1. Ⱦɜɢɝɚɬɟɥɶ (1) ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɢɦɟɸɳɢɣ  

 ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɰɢɥɢɧɞɪ (2), - ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɜɩɭɫɤɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ (4), ɫɜɹɡɚɧɧɵɣ ɫ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɨɣ (3), ɞɥɹ ɩɨɞɚɱɢ ɧɚɞɞɭɜɨɱɧɨɝɨ 

ɜɨɡɞɭɯɚ ɜ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɰɢɥɢɧɞɪ (2) ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ (6), 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɫɨ ɫɬɨɪɨɧɵ ɜɩɭɫɤɚ (5ɚ), ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɰɢɥɢɧɞɪ (2) ɢɦɟɟɬ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ, - ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɜɵɯɥɨɩɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ (7) ɧɚ ɫɬɨɪɨɧɟ ɜɵɩɭɫɤɚ ɞɥɹ ɜɵɯɨɞɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ - ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ (8) ɧɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ, ɫɨɞɟɪɠɚɳɢɣ ɬɭɪ-

ɛɢɧɭ (8Л), ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦ ɜɵɯɥɨɩɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

(7), ɚ ɬɚɤɠɟ ɤɨɦɩɪɟɫɫɨɪ (8ɚ), ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦ ɜɩɭɫɤ-

ɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (4), ɩɪɢɱɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ (9) ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵ-

ɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ (9ɚ), ɨɬɜɟɬɜɥɹɸ-

ɳɢɣɫɹ ɨɬ ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (7) ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ (8Л) ɢ ɜɵɯɨ-

ɞɹɳɢɣ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ (4) ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ (8ɚ), ɨɬɥɢ-

ɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ - ɜɨ ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (4) ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨ-

ɪɚ (8ɚ) ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɧɚɞ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɜɩɭɫɤɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɝɨ ɰɢ-

ɥɢɧɞɪɚ (2), ɤɨɝɞɚ ɞɜɢɝɚɬɟɥɶ (1) ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧ-

ɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

2. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ (10ɚ) ɜ ɨɯɥɚɞɢɬɟɥɶ 

(10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ, ɱɟɦ ɜɵɩɭɫɤɧɨɟ ɨɬ-

ɜɟɪɫɬɢɟ (10Л) ɢɡ ɨɯɥɚɞɢɬɟɥɹ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

3. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 2, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɪɚɫɩɨɥɨɠɟɧ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚɤɥɨɧɚ ɩɨɞ ɭɝɥɨɦ α ɨɬ ɜɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ (10ɚ) ɜ 

ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɤ ɜɵɩɭɫɤɧɨɦɭ ɨɬɜɟɪɫɬɢɸ (10Л) ɢɡ ɨɯɥɚ-

ɞɢɬɟɥɹ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 
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4. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɥɸɛɨɦɭ ɢɡ ɩɩ. 2 ɢɥɢ 3, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭ-

ɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɰɢɥɢɧɞɪɨɦ (2) ɦɟɠɞɭ 

ɫɬɨɪɨɧɨɣ ɜɵɩɭɫɤɚ (5Л) ɢ ɫɬɨɪɨɧɨɣ ɜɩɭɫɤɚ (5ɚ) ɞɜɢɝɚɬɟɥɹ (1) ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɚɤɥɨɧ ɩɨɞ ɭɝɥɨɦ α ɨɬ ɫɬɨɪɨɧɵ ɜɩɭɫɤɚ 

(5ɚ) ɤ ɫɬɨɪɨɧɟ ɜɵɩɭɫɤɚ (5Л). 

5. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 3, ɜ ɤɨɬɨɪɨɦ ɭɝɨɥ α ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ α≥5°. 

6. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 3, ɜ ɤɨɬɨɪɨɦ ɭɝɨɥ α ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ α≥10°. 

7. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɪɚɫɩɨɥɨɠɟɧ ɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɨɱɤɟ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ (3) ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɡɟɦɥɢ. 

8. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɜɵɫɨɬɚ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ (3) ɧɟɩɪɟɪɵɜɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɨɬ ɨɯɥɚɞɢɬɟɥɹ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ 

ɜɨɡɞɭɯɚ ɤ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦɭ ɜɩɭɫɤɧɨɦɭ ɨɬɜɟɪɫɬɢɸ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞ-

ɧɨɝɨ ɰɢɥɢɧɞɪɚ (2). 

9. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 8, ɜ ɤɨɬɨɪɨɦ ɜɵɫɨɬɚ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ (3) ɩɨɫɬɨɹɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɨɬ ɜɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ (10ɚ) ɜ 

ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɤ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦɭ ɜɩɭɫɤɧɨɦɭ 

ɨɬɜɟɪɫɬɢɸ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɚ (2). 

10. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɢɦɟɟɬ ɠɢɞɤɨɫɬɧɨɟ ɨɯɥɚɠɞɟɧɢɟ. 

11. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜ-

ɤɚ (12) ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɬɪɭɛɨɩɪɨɜɨɞ (12ɚ), ɤɨɬɨ-

ɪɵɣ ɨɬɜɟɬɜɥɹɟɬɫɹ ɨɬ ɜɵɯɥɨɩɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (7) ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ 

(8Л) ɢ ɜɵɯɨɞɢɬ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ (4) ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ (8ɚ). 

12. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 11, ɜ ɤɨɬɨɪɨɦ ɬɪɭɛɨɩɪɨɜɨɞ (12ɚ) ɜɵɯɨɞɢɬ ɜɨ ɜɩɭɫɤɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ (4) ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɨɯɥɚɞɢɬɟɥɹ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

13. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɫɨɜɦɟɫɬɧɨ ɨɛɪɚɡɭɟɬ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ (6), ɤɨɬɨɪɵɣ ɜɟɞɟɬ ɤ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦɭ ɜɩɭɫɤɧɨɦɭ ɨɬɜɟɪɫɬɢɸ. 
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14. Ⱦɜɢɝɚɬɟɥɶ ɩɨ ɩ. 1, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɞɢɬɟɥɶ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɚɫɬɶ ɜɩɭɫɤɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ (6) ɨɛɪɚɡɭɸɬ ɭɡɟɥ, ɫɨɫɬɨɹɳɢɣ ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

5. ɋɩɨɫɨɛ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɜɢɝɚɬɟɥɹ (1) ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɧɚɞ-

ɞɭɜɨɦ ɩɨ ɥɸɛɨɦɭ ɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɩɭɧɤɬɨɜ, ɜ ɤɨɬɨɪɨɦ ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩ-

ɧɵɯ ɝɚɡɨɜ, ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɤɟ (9) ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, 

ɨɩɪɟɞɟɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɚɡɨɬɚ, ɛɟɡ ɭɱɟɬɚ 

ɫɤɥɨɧɧɨɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɨɧɞɟɧɫɚɬɚ ɢ ɤɨɥɢɱɟɫɬɜɭ ɠɢɞɤɨɫɬɢ, ɤɨɧɞɟɧɫɢɪɨɜɚɧ-

ɧɨɣ ɜɨ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɜ ɨɯɥɚɞɢɬɟɥɟ (10) ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

 

 

ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 3.1 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2584391. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2579520, [17]. 

ɋɢɫɬɟɦɚ ɢ ɫɩɨɫɨɛ ɭɥɭɱɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ. 

ȼ ɩɨɩɵɬɤɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɨɝɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɩɨ ɧɨɪ-

ɦɚɦ ɜɵɛɪɨɫɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɫɢɫɬɟɦɵ ɞɜɢɝɚɬɟɥɹ ɦɨɠɧɨ ɨɛɨɪɭɞɨɜɚɬɶ ɫɢɫɬɟ-

ɦɚɦɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ (EGR), ɜ ɤɨɬɨɪɵɯ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɚɫɬɶ 

ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɨɜɬɨɪɧɨ ɡɚɩɭɫɤɚɟɬɫɹ ɜɨ ɜɩɭɫɤɧɭɸ ɫɢɫɬɟɦɭ ɞɜɢɝɚɬɟɥɹ. Ɍɚɤɢɟ 

ɫɢɫɬɟɦɵ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɫɧɢɠɚɸɬ ɜɵɛɪɨɫ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, 
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ɩɪɢ ɷɬɨɦ ɭɥɭɱɲɚɹ ɷɤɨɧɨɦɢɸ ɬɨɩɥɢɜɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɭɪɨɜɧɹɯ 

ɧɚɞɞɭɜɚ ɞɜɢɝɚɬɟɥɹ. 

Ɉɞɢɧ ɩɪɢɦɟɪ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɨɩɢɫɚɧ Ⱦɸɪɟ ɜ ɩɚɬɟɧɬɟ ɋɒȺ №6135088. ɋɨ-

ɝɥɚɫɧɨ ɞɚɧɧɨɦɭ ɩɚɬɟɧɬɭ ɩɟɪɜɵɣ ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ ɰɢɥɢɧɞɪɚ ɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɟɧ 

ɞɥɹ ɜɩɭɫɤɚ ɜ ɰɢɥɢɧɞɪ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɜɬɨɪɨɣ ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɩɭɫɤɚ ɜ ɰɢɥɢɧɞɪ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ, 

ɫɠɚɬɨɝɨ ɤɨɦɩɪɟɫɫɨɪɨɦ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɟ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪ. 

Ɉɞɧɚɤɨ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ ɦɨɝɭɬ ɢɦɟɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɱɬɨ ɦɨɠɟɬ ɫɧɢɡɢɬɶ ɨɛɳɭɸ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɶ ɬɚɤɢɯ ɫɢɫɬɟɦ. ɇɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɛɵɬɶ ɫɥɨɠɧɨ ɞɨɛɢɬɶɫɹ ɪɟɰɢɪɤɭɥɹ-

ɰɢɢ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (HP-EGR), ɞɚɠɟ ɟɫɥɢ ɞɨɛɚɜɢɬɶ ɬɭɪɛɢɧɭ. ȼ ɫɜɹɡɢ ɫ 

ɷɬɢɦ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɧɨ 

ɷɮɮɟɤɬɢɜɧɨ ɨɛɟɫɩɟɱɢɬɶ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɦɟɫɬɨ ɢɥɢ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ 

EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (LP-EGR). Ȼɨɥɟɟ ɬɨɝɨ, ɬɚɤ ɤɚɤ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɬɪɟɛɭɸɬ ɪɚɡɧɵɯ ɫɩɨɫɨɛɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɠɟɬ ɜɨɡɧɢɤ-

ɧɭɬɶ ɡɚɞɟɪɠɤɚ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ, ɨɫɨɛɟɧɧɨ ɜ ɩɟ-

ɪɟɯɨɞɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

Ɋɚɫɤɪɵɬɢɟ ɢɡɨɛɪɟɬɟɧɢɹ 

Ɍɚɤ, ɜ ɨɞɧɨɦ ɩɪɢɦɟɪɟ ɧɟɤɨɬɨɪɵɟ ɢɡ ɬɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɦɨɠɧɨ ɭɫɬɪɚɧɢɬɶ, 

ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɚɫɬɢɱɧɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɨɫɨɛɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɰɢɥɢɧɞɪɚ 

ɞɜɢɝɚɬɟɥɹ, ɜ ɤɨɬɨɪɨɦ ɪɟɰɢɪɤɭɥɢɪɭɸɬ ɩɟɪɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɢ 

ɩɟɪɜɨɦ ɞɚɜɥɟɧɢɢ ɢɡ ɩɟɪɜɨɝɨ ɜɵɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ ɰɢɥɢɧɞɪɚ ɜ ɩɟɪɜɵɣ ɜɩɭɫɤɧɨɣ 

ɤɚɧɚɥ ɰɢɥɢɧɞɪɚ ɢ ɪɟɰɢɪɤɭɥɢɪɭɸɬ ɜɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɢ ɜɬɨ-

ɪɨɦ, ɞɪɭɝɨɦ, ɞɚɜɥɟɧɢɢ ɢɡ ɜɬɨɪɨɝɨ (ɨɬɥɢɱɧɨɝɨ ɨɬ ɩɟɪɜɨɝɨ) ɜɵɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ 

ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ ɜɬɨɪɨɣ (ɨɬɥɢɱɧɵɣ ɨɬ ɩɟɪɜɨɝɨ) ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ ɰɢɥɢɧɞɪɚ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɤɚɤ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɚɤ ɢ 

EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɱɟɪɟɡ ɪɚɡɧɵɟ ɤɚɧɚɥɵ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ⱦɚ-

ɥɟɟ EGR ɫ ɪɚɡɧɵɦ ɞɚɜɥɟɧɢɟɦ ɦɨɝɭɬ ɫɦɟɲɢɜɚɬɶɫɹ ɢ ɫɝɨɪɚɬɶ ɜ ɰɢɥɢɧɞɪɟ. 
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ɇɚɩɪɢɦɟɪ, EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɬɜɟɞɟɧɵ ɢɡ ɩɟɪɜɨɝɨ ɜɵɩɭ-

ɫɤɧɨɝɨ ɤɚɧɚɥɚ ɱɟɪɟɡ ɩɟɪɜɵɣ ɤɚɧɚɥ EGR ɢ ɞɨɫɬɚɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪ ɞɜɢɝɚɬɟɥɹ ɩɨ 

ɩɟɪɜɨɦɭ ɜɩɭɫɤɧɨɦɭ ɤɚɧɚɥɭ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɨɬɜɟɞɟɧɵ ɢɡ ɜɬɨɪɨɝɨ ɜɵɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ ɱɟɪɟɡ ɜɬɨɪɨɣ ɤɚɧɚɥ EGR ɢ ɞɨɫɬɚɜɥɟɧɵ 

ɜ ɰɢɥɢɧɞɪ ɞɜɢɝɚɬɟɥɹ ɩɨ ɜɬɨɪɨɦɭ ɜɩɭɫɤɧɨɦɭ ɤɚɧɚɥɭ. EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨ-

ɝɭɬ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪ ɞɜɢɝɚɬɟɥɹ ɫɚɦɨɬɟɤɨɦ (ɛɟɡ ɧɚɞɞɭɜɚ) ɩɪɢ ɚɬɦɨ-

ɫɮɟɪɧɨɦ ɢɥɢ ɦɟɧɶɲɟɦ ɞɚɜɥɟɧɢɢ ɱɟɪɟɡ ɩɟɪɜɵɣ ɜɩɭɫɤɧɨɣ ɤɥɚɩɚɧ ɩɟɪɜɨɝɨ ɜɩɭɫɤ-

ɧɨɝɨ ɤɚɧɚɥɚ ɜ ɩɟɪɜɵɣ ɢ ɛɨɥɟɟ ɪɚɧɧɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɩɭɫɤɧɨ-

ɝɨ ɤɥɚɩɚɧɚ, ɧɚɩɪɢɦɟɪ, ɜ ɧɚɱɚɥɟ ɬɚɤɬɚ ɜɫɚɫɵɜɚɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ EGR ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɞɚɜɥɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɱɟɪɟɡ ɜɬɨ-

ɪɨɣ ɜɩɭɫɤɧɨɣ ɤɥɚɩɚɧ ɜɬɨɪɨɝɨ ɜɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ ɜɨ ɜɬɨɪɨɣ ɢ ɛɨɥɟɟ ɩɨɡɞɧɢɣ ɦɨ-

ɦɟɧɬ ɜɪɟɦɟɧɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ, ɧɚɩɪɢɦɟɪ, ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ 

ɬɚɤɬ ɜɫɚɫɵɜɚɧɢɹ ɭɠɟ ɧɚɱɚɥɫɹ. ȼ ɱɚɫɬɧɨɫɬɢ, EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɨɬɜɟɞɟɧɵ ɨɬ ɦɟɫɬɚ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɬɭɪɛɢɧɵ, ɫɨɟɞɢɧɟɧɧɨɦɭ ɬɨɥɶɤɨ ɫɨ ɜɬɨɪɵɦ 

ɜɵɩɭɫɤɧɵɦ ɤɚɧɚɥɨɦ, ɤ ɦɟɫɬɭ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɫɨɟɞɢɧɟɧɧɨɦɭ 

ɬɨɥɶɤɨ ɫɨ ɜɬɨɪɵɦ ɜɩɭɫɤɧɵɦ ɤɚɧɚɥɨɦ, ɩɪɢɱɟɦ ɜɬɨɪɨɣ ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ ɨɬɞɟɥɟɧ ɨɬ 

ɩɟɪɜɨɝɨ ɜɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ. EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪ ɞɜɢɝɚɬɟɥɹ ɪɚɡɞɟɥɶɧɨ, ɩɨɫɥɟ ɱɟɝɨ ɨɧɢ ɫɦɟɲɢ-

ɜɚɸɬɫɹ ɢ ɫɝɨɪɚɸɬ ɜ ɰɢɥɢɧɞɪɟ. 

Ɇɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɜɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ ɦɨɠɧɨ ɫɢɧ-

ɯɪɨɧɢɡɢɪɨɜɚɬɶ ɫ ɦɨɦɟɧɬɨɦ ɨɬɤɪɵɜɚɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɜɵɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ, 

ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɜɵɩɭɫɤɧɵɦɢ ɤɚɧɚɥɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚ-

ɩɪɢɦɟɪ, ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧɵ ɱɟ-

ɪɟɡ ɬɭɪɛɢɧɭ ɩɟɪɟɞ ɜɵɯɨɞɨɦ ɜ ɚɬɦɨɫɮɟɪɭ ɢɥɢ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɵ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨ-

ɤɨɦ ɞɚɜɥɟɧɢɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɝɭɬ 

ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɵ ɜ ɚɬɦɨɫɮɟɪɭ ɛɟɡ ɩɪɨɩɭɫɤɚɧɢɹ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɢɥɢ ɪɟɰɢɪɤɭɥɢ-

ɪɨɜɚɧɢɹ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɢɥɢ ɛɨɥɟɟ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɪɚɡɞɟ-

ɥɟɧɢɸ EGR ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɬɭɩɟɧɱɚɬɚɹ ɜɪɟɦɟɧ-

ɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɨɬɤɪɵɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɵɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ ɭɜɟɥɢɱɢɜɚɟɬ 
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ɬɟɩɥɨ, ɩɨɥɭɱɟɧɧɨɟ ɨɬ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. Ɍɚɤɠɟ ɡɚ ɫɱɟɬ ɞɨɫɬɚɜɤɢ EGR ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɤ ɦɟɫɬɭ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɞɨɫɬɚɜɤɢ EGR ɧɢɡɤɨɝɨ ɞɚɜɥɟ-

ɧɢɹ ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɤɚɧɚɥ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ, ɦɨɠɧɨ ɭɫɩɟɲɧɨ ɩɪɟ-

ɩɹɬɫɬɜɨɜɚɬɶ ɩɨɩɚɞɚɧɢɸ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜ ɤɨɦɩɪɟɫɫɨɪ, 

ɫɧɢɠɚɹ ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɧɟɦ ɧɚɝɚɪɚ ɢ ɟɝɨ ɡɚɫɨɪɟɧɢɟ. Ɋɚɡɞɟɥɹɹ ɩɨɬɨɤɢ ɪɟɰɢɪɤɭɥɢ-

ɪɨɜɚɧɧɵɯ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɢɦɢ 

ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɫɧɢɠɚɹ ɡɚɞɟɪɠɤɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ EGR ɜɨ ɜɪɟɦɹ 

ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩ-

ɧɵɯ ɝɚɡɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɫ ɧɚɞɞɭɜɨɦ ɞɜɢɝɚɬɟɥɹ ɜ ɛɨɥɶɲɟɦ ɞɢɚɩɚɡɨɧɟ 

ɱɚɫɬɨɬ/ɪɟɠɢɦɨɜ ɧɚɝɪɭɡɤɢ ɞɜɢɝɚɬɟɥɹ. 

ɋɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɟ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟ-

ɧɨ ɞɥɹ ɭɩɪɨɳɟɧɧɨɝɨ ɢɡɥɨɠɟɧɢɹ ɨɫɧɨɜɧɵɯ ɤɨɧɰɟɩɰɢɣ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɞɟɬɚɥɶɧɨ 

ɨɩɢɫɚɧɵ ɞɚɥɟɟ. ɇɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɤɥɸɱɟɜɵɯ ɢɥɢ ɫɭɳɟɫɬɜɟɧ-

ɧɵɯ ɩɪɢɡɧɚɤɨɜ ɡɚɹɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ 

ɢɡɨɛɪɟɬɟɧɢɹ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɨɩɢɫɚɧɢɢ ɢɡɨɛɪɟɬɟɧɢɹ. Ȼɨɥɟɟ ɬɨɝɨ, ɡɚɹɜɥɟɧɧɨɟ ɢɡɨ-

ɛɪɟɬɟɧɢɟ ɧɟ ɨɝɪɚɧɢɱɟɧɨ ɤɨɧɤɪɟɬɧɵɦɢ ɜɨɩɥɨɳɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɸɬ ɧɟɤɨɬɨ-

ɪɵɟ ɢɡ ɩɪɨɛɥɟɦ, ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ, ɢɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɱɚɫɬɶɸ ɞɚɧɧɨɝɨ ɨɩɢɫɚɧɢɹ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɱɟɪɬɟɠɟɣ 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɜɢɝɚɬɟɥɹ, ɫɨ-

ɞɟɪɠɚɳɟɝɨ ɪɚɡɞɟɥɟɧɧɵɟ ɜɩɭɫɤɧɨɣ ɢ ɜɵɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɫɢɫɬɟɦɵ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɛ ɢɡɨɛɪɚɠɟɧ ɩɪɢɦɟɪ ɜɚɪɢɚɧɬɚ ɜɵɩɨɥɧɟɧɢɹ ɰɢɥɢɧɞɪɚ ɞɜɢ-

ɝɚɬɟɥɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 3.2ɚ, ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɜɩɭɫɤ-

ɧɵɦɢ ɤɚɧɚɥɚɦɢ, ɚ ɬɚɤɠɟ ɫ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɜɵɩɭɫɤɧɵɦ ɤɚɧɚɥɚɦɢ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɜ ɩɪɟɞɫɬɚɜɥɟɧ ɱɚɫɬɢɱɧɵɣ ɜɢɞ ɞɜɢɝɚɬɟɥɹ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɝ ɩɨɤɚɡɚɧɚ ɜɵɫɨɤɨɭɪɨɜɧɟɜɚɹ ɛɥɨɤ-ɫɯɟɦɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɥɹ ɪɚɛɨɬɵ ɰɢɥɢɧɞ-

ɪɚ ɞɜɢɝɚɬɟɥɹ ɧɚ ɪɢɫɭɧɤɟ 3.2ɛ ɫɨɝɥɚɫɧɨ ɧɚɫɬɨɹɳɟɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. 
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ɇɚ ɪɢɫɭɧɤɟ 3.2ɞ ɢɡɨɛɪɚɠɟɧ ɩɪɢɦɟɪ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

ɜɩɭɫɤɧɨɝɨ ɢ ɜɵɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɨɜ ɰɢɥɢɧɞɪɚ ɞɜɢɝɚɬɟɥɹ ɧɚ Ɏɢɝ.2. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɟ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɦɨ-

ɝɭɬ ɛɵɬɶ ɞɨɫɬɚɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪ ɧɚ ɪɢɫɭɧɤɟ 3.2ɛ ɱɟɪɟɡ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɩɭɫɤ-

ɧɵɟ ɤɚɧɚɥɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɠ ɢɡɨɛɪɚɠɟɧɚ ɜɵɫɨɤɨɭɪɨɜɧɟɜɚɹ ɛɥɨɤ-ɫɯɟɦɚ, ɢɥɥɸɫɬɪɢ-

ɪɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɥɹ ɫɨɝɥɚ-

ɫɨɜɚɧɢɹ ɪɚɛɨɬɵ ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ ɫ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ ɜ ɫɥɭɱɚɟ ɭɜɟɥɢɱɟ-

ɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɡ ɩɨɤɚɡɚɧɚ ɫɢɫɬɟɦɚ ɝɪɚɮɢɤɨɜ, ɨɛɴɹɫɧɹɸɳɚɹ ɩɪɢɦɟɪ ɭɫɬɚ-

ɧɨɜɨɤ ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ ɜɩɭɫɤɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɤɥɚɩɚɧɚ EGR ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɢ ɩɨɤɚɡɚɧɚ ɜɵɫɨɤɨɭɪɨɜɧɟɜɚɹ ɛɥɨɤ-ɫɯɟɦɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɪɚɛɨɬɵ ɨɯɥɚɞɢɬɟɥɹ EGR ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɨɛɪɟɬɟɧɢɹ 

ɋɥɟɞɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɫɜɹɡɚɧɨ ɫ ɫɢɫɬɟɦɚɦɢ ɢ ɫɩɨɫɨɛɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢ-

ɝɚɬɟɥɟɦ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦɨɣ ɞɜɢɝɚɬɟɥɹ ɧɚ ɪɢɫɭɧɤɟ 3.2ɚ-ɜ, ɩɭɬɟɦ ɨɛɟɫɩɟɱɟ-

ɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɲɧɨɝɨ ɡɚɪɹɞɚ ɪɚɡɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ/ɢɥɢ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ (ɧɚ-

ɩɪɢɦɟɪ, ɪɚɡɥɢɱɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɤ EGR) ɜ ɰɢɥɢɧɞɪ ɞɜɢɝɚɬɟɥɹ 

ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɩɭɫɤɧɵɟ ɤɚɧɚɥɵ ɜ ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ ɰɢɤɥɚ 

ɞɜɢɝɚɬɟɥɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜɯɨɞɧɨɣ ɜɨɡɞɭɲɧɵɣ ɡɚɪɹɞ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɢɥɢ ɦɟɧɶ-

ɲɟɦ ɞɚɜɥɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧ ɜ ɰɢɥɢɧɞɪ ɨɬɞɟɥɶɧɨ ɨɬ ɜɯɨɞɧɨɝɨ ɜɨɡɞɭɲ-

ɧɨɝɨ ɡɚɪɹɞɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɚ. Ⱥɧɚɥɨɝɢɱɧɨ, ɜɯɨɞɧɨɣ ɜɨɡɞɭɲɧɵɣ ɡɚɪɹɞ, 

ɫɨɞɟɪɠɚɳɢɣ ɪɟɰɢɪɤɭɥɢɪɨɜɚɧɧɵɟ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧ ɜ ɰɢ-

ɥɢɧɞɪ ɨɬɞɟɥɶɧɨ ɨɬ ɜɨɡɞɭɲɧɨɝɨ ɡɚɪɹɞɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɫɜɟɠɢɣ ɜɨɡɞɭɯ. ȼɨɡɦɨɠɧɵ 

ɢ ɞɪɭɝɢɟ ɤɨɦɛɢɧɚɰɢɢ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2ɟ. Ʉɨɧɬɪɨɥɥɟɪ ɞɜɢɝɚɬɟɥɹ ɦɨ-

ɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɭɩɪɚɜ-

ɥɹɸɳɢɯ ɞɟɣɫɬɜɢɣ, ɧɚɩɪɢɦɟɪ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3.2ɝ, ɞɥɹ ɨɬɤɪɵɜɚɧɢɹ ɩɟɪ-
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ɜɨɝɨ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ ɰɢɥɢɧɞɪɚ ɜ ɛɨɥɟɟ ɪɚɧɧɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɱɟɦ ɨɬɤɪɵ-

ɜɚɧɢɟ ɜɬɨɪɨɝɨ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ (ɪɢɫɭɧɤɟ 3.2ɞ), ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɞɚ-

ɱɭ ɩɟɪɜɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɡɚɪɹɞɚ ɩɟɪɜɨɝɨ ɫɨɫɬɚɜɚ ɢ ɜɬɨɪɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɡɚɪɹɞɚ 

ɜɬɨɪɨɝɨ ɫɨɫɬɚɜɚ ɜ ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɰɢɤɥɚ ɞɜɢɝɚɬɟɥɹ. ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɜɩɭɫɤ-

ɧɵɯ ɤɥɚɩɚɧɨɜ ɦɨɠɟɬ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɢɧɯɪɨɧɢɡɚɰɢɟɣ ɜɵ-

ɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ (ɪɢɫɭɧɤɟ 3.2ɞ). ɉɨɥɨɠɟɧɢɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɩɭɫɤɧɵɯ 

ɞɪɨɫɫɟɥɶɧɵɯ ɡɚɫɥɨɧɨɤ ɢɥɢ ɤɥɚɩɚɧɨɜ EGR, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɩɭɫɤ-

ɧɵɦɢ ɤɚɧɚɥɚɦɢ, ɦɨɠɟɬ ɛɵɬɶ ɨɬɪɟɝɭɥɢɪɨɜɚɧɨ ɢ ɫɨɝɥɚɫɨɜɚɧɨ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 

ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2ɠ-ɡ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɥɢɱɧɵɟ 

ɤɥɚɩɚɧɵ EGR ɦɨɠɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɨɝɪɟɜɚ ɢɥɢ ɨɯɥɚɠɞɟ-

ɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɡɚɪɹɞɚ ɤɚɠɞɨɝɨ ɜɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ ɨɬɞɟɥɶɧɵɦɢ ɨɯɥɚɞɢɬɟɥɹɦɢ 

EGR, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2ɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬ-

ɜɨ ɪɚɛɨɬɵ ɫɠɚɬɢɹ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɵɬɹɠɤɭ EGR, ɬɟɦ ɫɚ-

ɦɵɦ ɭɜɟɥɢɱɢɜɚɹ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɜɩɭɫɤɧɵɯ ɢ/ɢɥɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɨɞɚɜɚɟ-

ɦɵɯ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɢ ɜɵɯɨɞɹɳɢɯ ɢɡ ɧɟɝɨ, ɭɥɭɱɲɚɹ ɷɮɮɟɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ 

ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɞɟɥɹɹ ɨɫɧɨɜɚɧɧɵɣ ɧɚ EGR ɡɚɪɹɞ ɜɨɡɞɭɯɚ ɨɬ 

ɡɚɪɹɞɚ ɜɨɡɞɭɯɚ ɧɚɞɞɭɜɚ ɞɨ ɢɯ ɫɦɟɲɢɜɚɧɢɹ ɜ ɰɢɥɢɧɞɪɟ, ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɤɚɤ ɡɚ-

ɞɟɪɠɤɭ ɭɩɪɚɜɥɟɧɢɹ EGR, ɬɚɤ ɢ ɡɚɞɟɪɠɤɭ ɭɩɪɚɜɥɟɧɢɹ ɧɚɞɞɭɜɨɦ. ȼ ɰɟɥɨɦ, ɦɨɠɧɨ 

ɪɚɫɲɢɪɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɚɤ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɬɚɤ ɢ ɧɚɞɞɭɜɚ, 

ɬɟɦ ɫɚɦɵɦ, ɭɥɭɱɲɚɹ ɪɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɭɜɟɥɢɱɢɜɚɹ ɷɤɨɧɨɦɢɸ 

ɬɨɩɥɢɜɚ 

ɇɚ ɪɢɫɭɧɤɟ 3.2ɚ ɩɪɢɜɟɞɟɧɨ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɢɦɟɪɚ ɫɢɫɬɟɦɵ 

100 ɞɜɢɝɚɬɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɦɧɨɝɨɰɢɥɢɧɞɪɨɜɵɣ ɞɜɢɝɚ-

ɬɟɥɶ 10 ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (Ⱦȼɋ) ɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ 50. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɝɪɚ-

ɧɢɱɢɜɚɸɳɟɝɨ ɩɪɢɦɟɪɚ, ɫɢɫɬɟɦɚ 100 ɞɜɢɝɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ⱦɜɢɝɚɬɟɥɶ 10 

ɦɨɠɟɬ ɢɦɟɬɶ ɧɟɫɤɨɥɶɤɨ ɰɢɥɢɧɞɪɨɜ 14. ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɞɜɢɝɚɬɟɥɶ 10 

ɢɦɟɟɬ ɬɪɢ ɰɢɥɢɧɞɪɚ ɜ ɪɹɞɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ɉɞɧɚɤɨ ɜ ɞɪɭɝɢɯ ɩɪɢɦɟɪɚɯ ɞɜɢɝɚ-

ɬɟɥɶ 10 ɦɨɠɟɬ ɢɦɟɬɶ ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɰɢɥɢɧɞɪɨɜ, ɤɚɤ ɧɚɩɪɢɦɟɪ 4, 5, 8, 10 ɢɥɢ ɛɨ-
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ɥɟɟ ɰɢɥɢɧɞɪɨɜ, ɢɦɟɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɤɚɤ ɧɚɩɪɢ-

ɦɟɪ V-ɨɛɪɚɡɧɚɹ ɢ ɞɪ. Ʉɚɠɞɵɣ ɰɢɥɢɧɞɪ 14 ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɚɳɟɧ ɬɨɩɥɢɜɧɵɦ ɢɧ-

ɠɟɤɬɨɪɨɦ 166. ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɬɨɩɥɢɜɧɵɣ ɢɧɠɟɤɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-

ɛɨɣ ɮɨɪɫɭɧɤɭ ɩɪɹɦɨɝɨ ɜɩɪɵɫɤɚ. Ɉɞɧɚɤɨ ɜ ɞɪɭɝɢɯ ɩɪɢɦɟɪɚɯ, ɬɨɩɥɢɜɧɵɣ ɢɧɠɟɤ-

ɬɨɪ 166 ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɮɨɪɫɭɧɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɩɪɵɫɤɚ. Ⱦɨ-

ɩɨɥɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪɚ 14 ɪɚɫɫɦɨɬɪɟɧɵ ɧɢɠɟ. 

 

  

ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 3.2 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2579520. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2684042, [17]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɬɟɩɥɨ-

ɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ - ɩɨɪɲɧɟɜɵɯ Ⱦȼɋ ɢ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɤ 

ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɊȿȾɒȿɋɌȼɍɘɓɂɃ ɍɊɈȼȿɇɖ ɌȿɏɇɂɄɂ 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɭɫɬɪɨɣɫɬɜɨ ɟɝɨ 

ɪɟɚɥɢɡɚɰɢɢ Д1Ж (Ⱦɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɩɚɬɟɧɬ ɊɎ 

№896246. Ʉɪɭɬɨɜ ȼ.ɂ., Ʌɟɨɧɨɜ ɂ.ȼ., Ƚɨɪɲɤɨɜ ȼ.Ⱥ. ɢ ɞɪ. ɨɩɭɛɥɢɤɨɜɚɧ 

07.01.1982 ɛɸɥ. №1), ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ 

ɪɚɫɲɢɪɟɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɞɢɡɟɥɹ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ (ɈȽ), ɨɛɥɚɞɚɸɳɢɟ ɨɩɪɟɞɟɥɟɧ-

ɧɨɣ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɟɣ, ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɣ 
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ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɶɸ ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪɭ ɞɥɹ ɫɠɚɬɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɰɢ-

ɥɢɧɞɪ ɜɨɡɞɭɯɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɟɧɧɚɹ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɨɬɯɨ-

ɞɹɳɢɯ ɝɚɡɨɜ (ɈȽ) ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɢɯ ɜ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɟ, ɱɬɨ ɩɨ-

ɜɵɲɚɟɬ ɨɛɳɢɣ ɄɉȾ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɷɧɟɪɝɢɢ ɝɚɡɨɜ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɨɬɫɭɬɫɬ-

ɜɭɟɬ, ɫɨɛɫɬɜɟɧɧɨ ɭɩɪɚɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɬɨɥɶɤɨ ɞɢɡɟɥɶ ɩɨ 

ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ Д2, 3Ж. ɍɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ ω ɩɪɨɢɡɜɨ-

ɞɢɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɚ ɭɩɪɚɜɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 

Ɋɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɨɞɧɢɦ ɨɛɳɢɦ ɨɪɝɚɧɨɦ 

ɭɩɪɚɜɥɟɧɢɹ - ɪɟɣɤɨɣ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ), ɨɫɧɚɳɟɧ-

ɧɨɝɨ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ Д1Ж. ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟ-

ɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɭɬɢɥɢ-

ɡɚɰɢɢ ɷɧɟɪɝɢɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɨɫɨɛɟɧɧɨ ɧɚ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɹɯ ɫɤɨɪɨɫɬɢ ɜɪɚ-

ɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ ɢ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ ɞɢɡɟɥɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɚɜɥɟɧɢɟ ɧɚɞɞɭɜɚ 

ɜɨɡɞɭɯɚ Ɋɤ ɫɬɪɟɦɢɬɫɹ ɤ ɧɭɥɟɜɨɦɭ ɡɧɚɱɟɧɢɸ Д4Ж. 

ȼ ɫɜɹɡɢ ɫ ɧɟɞɨɫɬɚɬɤɚɦɢ ɢɡɜɟɫɬɧɨɝɨ ɫɩɨɫɨɛɚ ɢ ɢɡɜɟɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Д1Ж 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ - ɩɨɪɲɧɟɜɵɯ Ⱦȼɋ ɢ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟ-

ɥɟɣ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɨɡ-

ɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɢɡɟɥɟɣ, 

ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ 

ɬɭɪɛɨɩɨɪɲɧɟɜɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɊȺɋɄɊɕɌɂȿ ɂɁɈȻɊȿɌȿɇɂə 

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ 

ɩɨɤɚɡɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɞɭɜɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɨɩɟ-

ɪɟɠɟɧɢɹ ɜɩɪɵɫɤɚ ɬɨɩɥɢɜɚ Д4Ж, ɧɨ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɧɚ ɧɟɤɨɬɨɪɵɯ ɪɟ-

ɠɢɦɚɯ ɪɚɛɨɬɵ ɨɛɳɟɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɄɉȾ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɚ-

ɤɢɦɢ ɠɟ ɧɟɞɨɫɬɚɬɤɚɦɢ ɨɛɥɚɞɚɸɬ ɢ ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɨɧɚɞɞɭɜɨɦ 

Д3Ж, ɬɚɤ ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɄɉȾ ɝɚɡɨɜɵɯ ɬɭɪɛɢɧ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɝɚ-

ɡɨɜ ɢ ɜɨɡɪɚɫɬɚɧɢɟɦ ɩɪɢ ɷɬɨɦ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɉɨɫɥɟɞɧɟɟ 
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ɨɝɪɚɧɢɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɨ ɩɭɬɟɦ ɞɨɛɚɜɤɢ ɤ ɩɪɨɞɭɤɬɚɦ ɫɝɨɪɚɧɢɹ ɜɨɞɭ 

Д3Ж, ɩɪɢɜɨɞɹɳɟɟ ɤ ɭɜɟɥɢɱɟɧɢɸ ɷɧɬɚɥɶɩɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ȼɩɟɪɜɵɟ ɢɞɟɹ ɫɨɡɞɚɧɢɹ 

ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɬɟɥɚɦɢ (ɜɨɞɹɧɨɣ ɩɚɪ ɢ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚ-

ɧɢɹ), ɫɦɟɲɢɜɚɟɦɵɯ ɩɟɪɟɞ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɬɭɪɛɢɧɭ, ɛɵɥɚ ɜɵɫɤɚɡɚɧɚ ɢɧɠɟɧɟɪɨɦ 

ɉ.Ⱦ. Ʉɭɡɶɦɢɧɫɤɢɦ ɜ ɤɨɧɰɟ ɞɟɜɹɬɧɚɞɰɚɬɨɝɨ ɜɟɤɚ. ɋɦɟɲɢɜɚɧɢɟ ɝɨɪɹɱɢɯ ɩɪɨɞɭɤ-

ɬɨɜ ɫɝɨɪɚɧɢɹ (ɝɚɡɨɜ) ɫ ɩɨɞɨɝɪɟɬɨɣ ɜɨɞɨɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, 

ɨɛɥɚɞɚɸɳɭɸ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɷɧɟɪɝɢɢ ɩɟɪɟɞ ɬɭɪɛɢ-

ɧɨɣ. ȼɩɪɵɫɤ ɜɨɞɵ ɜ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜ ɞɨ ɩɪɢɟɦ-

ɥɢɦɵɯ ɡɧɚɱɟɧɢɣ ɢ ɩɨɜɵɲɚɟɬ ɭɞɟɥɶɧɭɸ ɷɧɬɚɥɶɩɢɸ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɗɧɬɚɥɶɩɢɟɣ 

ɧɚɡɵɜɚɟɬɫɹ ɫɭɦɦɚ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɩɪɨɢɡɜɟɞɟɧɢɹ ɟɝɨ ɞɚɜɥɟ-

ɧɢɹ ɧɚ ɨɛɴɟɦ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨɣ ɪɚɛɨɬɵ, ɱɬɨɛɵ ɜɜɟɫɬɢ ɢɥɢ ɜɵɜɟɫɬɢ ɪɚɛɨɱɟɟ ɬɟɥɨ 

ɜ ɟɝɨ ɫɨɫɬɨɹɧɢɟ. 

ɐɟɥɶɸ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɟɣ ɫ 

ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɭɫɬɪɨɣɫɬɜɚ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ 

ɩɨɥɧɭɸ ɭɬɢɥɢɡɚɰɢɸ ɷɧɟɪɝɢɢ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɧɚ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɥɨɜɨɣ ɭɫ-

ɬɚɧɨɜɤɢ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɹ ɞɢɡɟɥɶ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ. Ⱦɥɹ ɜɵ-

ɩɨɥɧɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɜ ɞɜɭɯɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɱɢ ɬɨɩɥɢ-

ɜɚ Рɬ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ ɨɪɝɚɧɢɡɭɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɩɭɬɟɦ ɜɩɪɵɫɤɚ ɜɨɞɵ 

Рɜ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨ-

ɧɚɞɞɭɜɨɦ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ ɩɨɤɚɡɚɧɚ ɧɚ ɮɢɝ. 1. Ɉɫɧɨɜɭ ɟɟ ɫɨ-

ɫɬɚɜɥɹɟɬ ɢɡɜɟɫɬɧɚɹ ɢ ɩɪɢɦɟɧɹɟɦɚɹ ɧɚ ɩɪɚɤɬɢɤɟ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɨɩɥɢɜɨɩɨ-

ɞɚɱɟɣ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɨɫɧɚɳɟɧɧɚɹ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ Д1Ж, 

ɤɨɬɨɪɚɹ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɑɟɥɹɛɢɧɫɤɨɦ ɬɪɚɤɬɨɪɧɨɦ ɡɚɜɨɞɟ. 

ɉɟɪɜɵɣ ɡɚɦɤɧɭɬɵɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ 

Рɬ ɜɤɥɸɱɚɟɬ ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ) ɫ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ 

ɪɟɝɭɥɹɬɨɪɨɦ ɞɢɡɟɥɹ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ Ɋɤ Д1Ж. Ɂɚɦɵɤɚɧɢɟ ɨɬɪɢɰɚ-
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ɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɫɤɨɪɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɰɟɥɶɸ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɫɤɨɪɨɫɬɢ ɫɨ ɞɢɡɟɥɹ ɢ ɝɚɪɚɧɬɢɪɭɟɬ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-

ɧɢɹ. Ɂɚɦɵɤɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɞɚɜ-

ɥɟɧɢɸ ɧɚɞɞɭɜɚ Ɋɤ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɝɨ-

ɪɚɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɜɨɡɞɭɲɧɨ-ɬɨɩɥɢɜɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟ ɧɢɠɟ 

ɩɪɟɞɟɥɨɜ ɞɵɦɥɟɧɢɹ Д2, 3Ж. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɬɭɪɛɨɧɚɞɞɭɜɚ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɧɚ ɧɢɡɤɢɯ ɫɤɨɪɨ-

ɫɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɢ ɧɚ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɧɚ ɷɬɢɯ ɪɟɠɢɦɚɯ ɨɪɝɚɧɢɡɨɜɚɧ 

ɜɬɨɪɨɣ ɡɚɦɤɧɭɬɵɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɵɩɭɫɤ-

ɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ Рɜ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ ɫ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɬɭɪɛɨɤɨɦ-

ɩɪɟɫɫɨɪɚ ɩɨ ɫɤɨɪɨɫɬɢ ω ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ Ɋɤ. ɇɚ ɮɢɝ. 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ЬT ɞɢɚ-

ɝɪɚɦɦɚ Д3Ж ɪɚɛɨɬɵ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ. Ɉɬɞɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɬɟɪɦɨɞɢɧɚɦɢ-

ɱɟɫɤɨɝɨ ɰɢɤɥɚ ɫɨɩɪɹɝɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɞɢɚɝɪɚɦɦɵ ɚ, Л, ɫ, Н, 

ɟ. ɉɪɨɰɟɫɫɵ ɜ ɰɢɥɢɧɞɪɟ ɞɢɡɟɥɹ ɧɚ ɞɢɚɝɪɚɦɦɟ ɮɢɝ. 2 ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸ-

ɳɢɦ ɨɛɪɚɡɨɦ: ab - ɫɠɚɬɢɟ ɜɨɡɞɭɯɚ ɜ ɰɢɥɢɧɞɪɟ; bc - ɫɝɨɪɚɧɢɟ ɩɪɢ Я=МШЧЬЭКЧЭ; cd - 

ɫɝɨɪɚɧɢɟ ɩɪɢ ɪ=МШЧЬЭКnt; de - ɪɚɫɳɢɪɟɧɢɟ ɝɚɡɨɜ ɜ ɰɢɥɢɧɞɪɟ; ɟɚ - ɜɵɩɭɫɤ ɝɚɡɨɜ ɢɡ 

ɰɢɥɢɧɞɪɚ ɜ ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ;  

ɉɪɨɰɟɫɫɵ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɟ, ɫɜɹɡɚɧɧɨɦ ɫ ɞɢɡɟɥɟɦ, ɧɚ ɞɢɚɝɪɚɦɦɟ ɮɢɝ. 2 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ad* - ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɨɬɯɨɞɹɳɢɦɢ ɢɡ ɰɢ-

ɥɢɧɞɪɚ ɝɚɡɚɦɢ ɜ ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ; d*e* - ɪɚɫɲɢɪɟɧɢɟ ɝɚɡɨɜ 

ɜ ɬɭɪɛɢɧɟ; О*ɚ* - ɜɵɩɭɫɤ ɝɚɡɨɜ ɢɡ ɬɭɪɛɢɧɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; ɚɚ* - ɫɠɚɬɢɟ 

ɜɨɡɞɭɯɚ ɜ ɤɨɦɩɪɟɫɫɨɪɟ 

ȼ ɜɵɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɦɟɲɢɜɚɧɢɟ ɜɵ-

ɩɭɫɤɧɵɯ ɝɚɡɨɜ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɜɩɪɵɫɤɢɜɚɟɦɨɣ 

ɜɨɞɵ. Ɉɛɪɚɡɭɟɦɚɹ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɬɭɪɛɢɧɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-

ɱɢɬɶ ɩɚɪɨɝɚɡɨɜɭɸ ɫɦɟɫɶ, ɨɛɥɚɞɚɸɳɭɸ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɪɚɫɩɨɥɚ-

ɝɚɟɦɨɣ ɷɧɟɪɝɢɢ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ 
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ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɝɪɟɜɚɧɢɟɦ ɜɨɞɵ ɜ ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɟ ɜɵɩɭɫɤɧɵɦɢ ɝɚɡɚɦɢ ɩɨ-

ɫɥɟ ɢɯ ɪɚɫɲɢɪɟɧɢɹ ɜ ɬɭɪɛɢɧɟ. 

ɉɚɪɨɝɚɡɨɜɵɣ ɰɢɤɥ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɜɭɯ ɰɢɤɥɨɜ - 

ɪɚɧɟɟ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɰɢɤɥɚ ɜ ɞɢɡɟɥɟ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɩɚɪɨ-

ɜɨɝɨ. ɉɪɨɰɟɫɫɵ ɜ ɩɚɪɨɜɨɦ ɰɢɤɥɟ ɧɚ ɞɢɚɝɪɚɦɦɟ ɮɢɝ. 2 ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟ-

ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: fg - ɩɨɞɨɝɪɟɜ ɜɨɞɵ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ; gh - ɢɫ-

ɩɚɪɟɧɢɟ ɜɨɞɵ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ; he - ɩɟɪɟɝɪɟɜ ɩɚɪɚ; ɟ*ɟ** - ɪɚɫ-

ɩɨɥɚɝɚɟɦɚɹ ɷɧɟɪɝɢɹ ɪɚɫɲɢɪɟɧɢɹ ɩɨɫɥɟ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ 

ɇɚ ЬT ɞɢɚɝɪɚɦɦɟ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɭɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɷɧɟɪɝɟɬɢɱɟ-

ɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɩɚɪɨɝɚɡɨɜɨɦ ɰɢɤɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɩɥɨ-

ɳɚɞɟɣ ɝɚɡɨɜɨɝɨ ɚ - d* - ɟ* - ɚ* ɢ ɩɚɪɨɜɨɝɨ ɰɢɤɥɨɜ П - g - h - e* - ɟ**. 

ȼ ɪɟɝɟɧɟɪɚɬɢɜɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɜɨɞɚ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟ-

ɧɢɹ. ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɷɬɨɝɨ ɬɟɩɥɨɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ П - g - m - n. 

ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ, ɩɨɲɟɞɲɚɹ ɧɚ ɩɪɟɜɪɚɳɟɧɢɟ ɜɨɞɵ ɜ ɩɚɪ ɢɡɨɛɪɚɠɚɟɬɫɹ ɩɥɨɳɚ-

ɞɶɸ Р - h - k - Ц. Ɂɚɬɪɚɬɵ ɬɟɩɥɚ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɤɨɦɩɟɧɫɢɪɭ-

ɸɬɫɹ ɢɡ ɬɟɩɥɨɬɵ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɜ ɬɭɪɛɢɧɟ ɪɚɛɨɱɟɝɨ! ɬɟɥɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɩɚɪɚ ɢ 

ɝɚɡɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɍɤɚɡɚɧɧɵɟ ɧɚ ɮɢɝ. 2. ɰɢɤɥɵ ɩɨɫɬɪɨɟɧɵ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɦɚɫɫ 

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. Ɉɛɳɚɹ ɩɨɞɜɟɞɟɧɧɚɹ ɬɟɩɥɨɬɚ ɜ ɩɚɪɨɝɚɡɨɜɨɦ ɰɢɤɥɟ ɫɥɚɝɚɟɬ-

ɫɹ ɢɡ ɬɟɩɥɨɬɵ, ɩɨɞɜɟɞɟɧɧɨɣ ɤ ɝɚɡɨɜɨɣ ɢ ɩɚɪɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɤɨɬɨɪɚɹ ɡɚɜɢ-

ɫɢɬ ɨɬ ɪɟɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɚɫɫ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɢ ɩɚɪɨɜ ɜɨɞɵ. ɉɨɷɬɨɦɭ 

ɰɢɤɥ ɪɚɛɨɬ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɟ ɢ ɜɵɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɦɨɝɭɬ ɛɵɬɶ ɫɞɜɢɧɭ-

ɬɵ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɮɢɝ. 2 ɧɚ ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɟ*ɟ* ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟ-

ɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɚɫɫ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɢ ɩɚɪɨɜ ɜɨɞɵ. Ⱥɧɚɥɢɡ ЬT ɞɢɚ-

ɝɪɚɦɦ ɩɚɪɨɝɚɡɨɜɵɯ ɰɢɤɥɨɜ ɞɢɡɟɥɟɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɩɨɤɚɡɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨ 8%, ɨɫɨɛɟɧɧɨ ɜɚɠɧɨɣ ɹɜɥɹɟɬɫɹ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɭɥɭɱɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɡɟɥɟɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ 

ɧɚɝɪɭɡɨɤ ɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 
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ȼ ɩɟɪɢɨɞ ɨɫɜɨɟɧɢɹ ɩɚɪɨɝɚɡɨɜɵɯ ɰɢɤɥɨɜ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɯ ɦɚɲɢɧ ɛɵɥɨ 

ɨɩɪɨɛɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɪɚɛɨɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɧɨ ɧɟ ɛɵɥɨ 

ɩɪɟɞɥɨɠɟɧɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɟɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢ-

ɜɚɟɬ ɛɨɥɟɟ ɩɨɥɧɭɸ ɭɬɢɥɢɡɚɰɢɸ ɷɧɟɪɝɢɢ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨ-

ɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɧɚ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɹ ɞɢɡɟɥɶ ɫ ɬɭɪɛɨɧɚɞɞɭ-

ɜɨɦ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ ɪɚɫɲɢɪɟɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɞɢɡɟɥɹ ɨɬɯɨɞɹɳɢɟ 

ɝɚɡɵ, ɨɛɥɚɞɚɸɳɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɟɣ, ɧɚɩɪɚɜɥɹɸɬɫɹ ɜɵɩɭɫɤɧɵɦ ɬɪɭɛɨɩɪɨ-

ɜɨɞɨɦ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜ ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɣ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢ-

ɱɟɫɤɨɣ ɫɜɹɡɢ ɜɚɥɨɦ ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪɭ ɞɥɹ ɫɠɚɬɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɰɢ-

ɥɢɧɞɪ ɞɢɡɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɭɩɪɚɜɥɟɧɢɟ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - ɫɤɨɪɨɫɬɢ ɜɪɚ-

ɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ, ɩɪɢɱɟɦ, ɭɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɚ ɭɩɪɚɜ-

ɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɞɜɭɯ-

ɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɨɛɳɢɣ ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɪɝɚɧ 

ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪ ɞɢɡɟɥɹ - ɪɟɣɤɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ 

ɬɟɦ, ɱɬɨ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɨɣ ɩɪɨɢɡɜɨɞɹɬ ɩɨɞɚɱɭ 

ɜɨɞɵ, ɩɪɢɱɟɦ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ - ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ 

ɫɜɹɡɢ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɜɹɡɶɸ ɩɨ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨ-

ɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ. 

ɋɭɳɟɫɬɜɟɧɧɵɟ ɩɪɢɡɧɚɤɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɚ, ɤɨɬɨɪɵɟ ɫɨɜɩɚɞɚɸɬ ɫ 

ɩɪɢɡɧɚɤɚɦɢ ɚɧɚɥɨɝɚ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ ɪɚɫɲɢ-

ɪɟɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɞɢɡɟɥɹ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ, ɨɛɥɚɞɚɸɳɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɟɣ, 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɜɵɩɭɫɤɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜ ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ, 

ɪɚɛɨɬɚ ɤɨɬɨɪɨɣ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɜɚɥɨɦ ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪɭ 
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ɞɥɹ ɫɠɚɬɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɰɢɥɢɧɞɪ ɞɢɡɟɥɹ ɜɨɡɞɭɯɚ, ɭɩɪɚɜɥɟɧɢɟ ɞɢɡɟɥɹ ɫ ɬɭɪ-

ɛɨɧɚɞɞɭɜɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ, ɩɪɢɱɟɦ, ɭɩɪɚɜɥɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, 

ɚ ɭɩɪɚɜɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹ-

ɡɶɸ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɨɛɳɢɣ ɪɟɝɭɥɢɪɭɸɳɢɣ 

ɨɪɝɚɧ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪ ɞɢɡɟɥɹ - ɪɟɣɤɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

ɂɡɜɟɫɬɧɵɣ ɢ ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛɵ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ ɜ ɬɨɦ, 

ɱɬɨ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɨɣ ɩɪɨɢɡɜɨɞɹɬ ɩɨɞɚɱɭ ɜɨɞɵ, 

ɩɪɢɱɟɦ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ - ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 

ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɜɹɡɶɸ ɩɨ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ. 

ɂɡɜɟɫɬɟɧ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɫɨɞɟɪɠɚ-

ɳɢɣ ɤɨɪɩɭɫ, ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɰɟɧɬɪɨ-

ɛɟɠɧɵɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɫ ɦɟɦɛɪɚɧɨɣ, ɫɭɦɦɢɪɭɸɳɢɣ ɪɵɱɚɝ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟ-

ɧɢɹ, ɩɪɢɱɟɦ, ɦɟɦɛɪɚɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ 

ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭ-

ɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ 

ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɫɨɟɞɢɧɟɧɨ 

ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ ɦɟɦɛɪɚɧɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟ-

ɦɟɧɬɚ, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɪɢɫɨɟɞɢɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨ-

ɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ 

ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ - ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ; ɩɪɢɱɟɦ, 

ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟ-

ɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɨɬɥɢɱɚɸ-

ɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 
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ɩɨɞɚɱɢ ɜɨɞɵ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɫ ɦɟɦɛɪɚɧɨɣ, ɫɭɦɦɢɪɭɸɳɢɣ 

ɪɵɱɚɝ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ, ɦɟɦɛɪɚɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨ-

ɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɜɩɭɫɤɧɵɦ ɩɚɬ-

ɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ 

ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ ɦɟɦɛɪɚɧɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ; ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠ-

ɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ 

ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ - ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨ-

ɩɥɢɜɨɩɨɞɚɱɢ; ɩɪɢɱɟɦ, ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɨɝɪɚɧɢɱɢɜɚ-

ɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ. 

ɋɭɳɟɫɬɜɟɧɧɵɟ ɩɪɢɡɧɚɤɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɫɨɜɩɚɞɚɸɬ ɫ 

ɩɪɢɡɧɚɤɚɦɢ ɚɧɚɥɨɝɚ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɦɟɸɬ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ 

ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɪɩɭɫ, ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢ-

ɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɤɨɪɨɫɬɢ, 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɫ ɦɟɦɛɪɚɧɨɣ, ɫɭɦ-

ɦɢɪɭɸɳɢɣ ɪɵɱɚɝ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ, ɦɟɦɛɪɚɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ 

ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢ-

ɧɹɸɳɢɦɢɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨ-

ɪɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ ɦɟɦɛɪɚɧɟ ɩɧɟɜ-

ɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɚɪɧɢɪɨɦ 

ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ 

ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ - ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨ-

ɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ; ɩɪɢɱɟɦ, ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɨɝ-

ɪɚɧɢɱɢɜɚɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ. 

ɋɭɳɟɫɬɜɟɧɧɵɦ ɨɬɥɢɱɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ 

ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɨ ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɨ-
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ɞɹɧɨɣ ɧɚɫɨɫ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɵɣ ɷɥɟɦɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞ-

ɞɭɜɚ ɫ ɦɟɦɛɪɚɧɨɣ, ɫɭɦɦɢɪɭɸɳɢɣ ɪɵɱɚɝ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ, ɦɟɦɛɪɚɧɚ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ 

ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, 

ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ. 

ɦɟɦɛɪɚɧɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢ-

ɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢ-

ɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 

ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ; ɩɪɢɱɟɦ, ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢ-

ɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨ-

ɪɚɦɢ. 

ɋɪɚɜɧɟɧɢɟ ɫɜɨɣɫɬɜ ɡɚɹɜɥɹɟɦɨɝɨ ɢ ɢɡɜɟɫɬɧɨɝɨ ɪɟɲɟɧɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭ 

ɡɚɹɜɥɹɟɦɨɝɨ ɪɟɲɟɧɢɹ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɫɜɨɣɫɬɜɚ, ɧɟ ɫɨɜɩɚɞɚɸɳɢɟ ɫɨ ɫɜɨɣɫɬ-

ɜɚɦɢ ɢɡɜɟɫɬɧɵɯ ɪɟɲɟɧɢɣ, ɢ ɱɬɨ ɡɚɹɜɥɹɟɦɨɟ ɪɟɲɟɧɢɟ ɨɛɥɚɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɦɢ 

ɨɬɥɢɱɢɹɦɢ. 

Ⱦɢɡɟɥɶ 31 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɪɩɭɫ 1 ɢ ɩɨɪɲɟɧɶ 3, ɨɛɪɚɡɭɸɳɢɟ ɤɚɦɟɪɭ 

ɫɝɨɪɚɧɢɹ 4. ȼɵɩɭɫɤɧɨɣ ɤɥɚɩɚɧ 5 ɧɚɩɪɚɜɥɹɟɬ ɝɚɡɵ ɢɡ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ 4 ɜ ɜɵɩɭ-

ɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 7 ɞɢɡɟɥɹ 31. ȼɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 8 ɞɢɡɟɥɹ 31 ɫɨɟɞɢɧɹɟɬ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 19 ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɢ ɞɜɭɯɢɦɩɭɥɶɫ-

ɧɵɣ ɪɟɝɭɥɹɬɨɪ ɞɢɡɟɥɹ 30 ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ 11 ɞɢɡɟɥɹ 31, ɜ ɤɨɬɨɪɵɣ ɤɨɦ-

ɩɪɟɫɫɨɪ 12 ɧɚɝɧɟɬɚɟɬ ɜɨɡɞɭɯ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 4 ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ 

ɤɥɚɩɚɧ 6. ȼ ɜɵɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 7 ɞɢɡɟɥɹ 31 ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ 10 ɭɫɬɚɧɨɜ-

ɥɟɧɚ ɜɨɞɹɧɚɹ ɮɨɪɫɭɧɤɚ 14. Ɉɬɯɨɞɹɳɢɟ ɩɨɫɥɟ ɬɭɪɛɢɧɵ 10 ɝɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ 16 ɜ ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 9, ɜ ɤɨɬɨɪɨɦ ɩɨɞɚɜɚɟ-

ɦɚɹ ɜɨɞɹɧɵɦ ɧɚɫɨɫɨɦ ɜ ɜɨɞɹɧɭɸ ɮɨɪɫɭɧɤɭ 14 ɜɨɞɚ ɧɚɝɪɟɜɚɟɬɫɹ ɨɬɯɨɞɹɳɢɦɢ ɢɡ 

ɬɭɪɛɢɧɵ 10 ɝɚɡɚɦɢ. ȼɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 9 ɜɨɞɹɧɵɦ ɬɪɭɛɨɩɪɨɜɨ-
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ɞɨɦ 15 ɨɬ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ 18, ɨɫɧɚɳɟɧɧɵɦ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 17 ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɞɢɡɟɥɹ ɢ ɞɚɜɥɟɧɢɹ ɧɚɞɭɜɚ Ɋɤ. 

Ⱦɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ 30 Д1Ж ɞɢɡɟɥɹ 31 ɭɩɪɚɜɥɹɟɬ ɩɨɞɚɱɟɣ ɬɨɩɥɢɜɚ 

ɬɨɩɥɢɜɧɨɣ ɮɨɪɫɭɧɤɨɣ 13 ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 4 ɞɢɡɟɥɹ 31 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨ-

ɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɢ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ Ɋɤ. 

Ⱥɧɚɥɨɝɢɱɧɭɸ ɫɯɟɦɭ ɢɦɟɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 19 

ɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ ω 25. Ʉɨɥɟɧɱɚɬɵɣ ɜɚɥ 2 

ɞɢɡɟɥɹ 31 ɫɨɟɞɢɧɟɧ ɫ ɝɪɭɡɚɦɢ 24 ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨ-

ɪɨɫɬɢ 25, ɤɨɬɨɪɵɣ ɨɩɢɪɚɟɬɫɹ ɧɚ ɧɢɠɧɢɣ ɤɨɧɟɰ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28, ɫɨ-

ɟɞɢɧɟɧɧɨɝɨ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɨɣ 26 ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ 29. ɋɭɦɦɢɪɭɸɳɢɣ 

ɪɵɱɚɝ 28 ɫɨɟɞɢɧɹɟɬ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ Ⱥ ɢ ɋ ɨɛɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚ 19 ɢ 

24, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɟɝɨ ȼ ɫɨɟɞɢɧɟɧɚ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɜɨɞɵ 17 ɜɨɞɹɧɨɝɨ 

ɧɚɫɨɫɚ 18, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɜɩɪɵɫɤ ɜɨɞɵ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 7 ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɫɨ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɢ ɞɚɜɥɟɧɢɹ ɧɚɞ-

ɞɭɜɚ Ɋɤ ɜɨ ɜɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ 11, ɤɨɬɨɪɨɟ ɫ ɩɨɦɨɳɶɸ ɜɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

8 ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɦɟɦɛɪɚɧɭ 22 ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜ-

ɥɟɧɢɹ 19. Ɇɟɦɛɪɚɧɚ 22 ɲɬɨɤɨɦ 21 ɫɨɟɞɢɧɟɧɚ ɫ ɜɟɪɯɧɢɦ ɤɨɧɰɨɦ ɫɭɦɦɢɪɭɸɳɟɝɨ 

ɪɵɱɚɝɚ 28. ɉɪɭɠɢɧɚ 20 ɡɚɤɥɸɱɟɧɚ ɦɟɠɞɭ ɦɟɦɛɪɚɧɨɣ 22 ɢ ɤɨɪɩɭɫɨɦ 1. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɦɟɦɛɪɚɧɚ 22 ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ 19 

ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɜɩɭɫɤɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 8 ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ 11 

ɞɢɡɟɥɹ 31, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫɨ ɲɬɨɤɨɦ 21, ɫɨɟɞɢɧɹɸɳɢɦɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥ-

ɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ 28, ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞ-

ɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ ɦɟɦɛɪɚɧɟ 22 ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢ-

ɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 19, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ 25 ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɟ 26, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ 

ɭɩɪɚɜɥɟɧɢɹ 29, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28 - ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚ-

ɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ. ɉɟɪɟɦɟɳɟɧɢɹ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28 ɨɝɪɚɧɢɱɢɜɚ-



62 

 

ɸɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ - ɭɩɨɪɨɦ ɲɬɨɤɚ 23 ɢ 

ɭɩɨɪɨɦ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɭ ɫɤɨɪɨɫɬɢ 27. 

Ɍɭɪɛɢɧɚ 10 ɢ ɤɨɦɩɪɟɫɫɨɪ 12 ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɛɳɟɦ ɜɚɥɭ ɬɭɪɛɨɤɨɦɩɪɟɫ-

ɫɨɪɚ 32. 

ɊȺȻɈɌȺ ɍɋɌɊɈɃɋɌȼȺ 

ȼɩɪɵɫɤ ɬɨɩɥɢɜɚ ɬɨɩɥɢɜɧɨɣ ɮɨɪɫɭɧɤɨɣ 13 ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 4 ɞɢɡɟɥɹ 31 

ɜɵɡɵɜɚɟɬ ɩɪɨɰɟɫɫ ɟɝɨ ɫɝɨɪɚɧɢɹ. ȼɵɩɭɫɤɧɨɣ ɤɥɚɩɚɧ 5 ɧɚɩɪɚɜɥɹɟɬ ɝɚɡɵ ɢɡ ɤɚɦɟ-

ɪɵ ɫɝɨɪɚɧɢɹ 4 ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 7 ɞɢɡɟɥɹ 31. ɗɧɟɪɝɢɹ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ 

ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ 10 ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɭɬɟɦ ɜɩɪɵɫɤɚ ɜɨɞɵ ɜɨ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨ-

ɜɨɞ 7 ɜɨɞɹɧɨɣ ɮɨɪɫɭɧɤɨɣ 14, ɡɚ ɫɱɟɬ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟ 9 ɩɪɨ-

ɯɨɞɹɳɢɦɢ ɱɟɪɟɡ ɧɟɝɨ ɜɵɩɭɫɤɧɵɦɢ ɩɚɡɚɦɢ ɩɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɷɧɟɪɝɢɢ ɜ ɬɭɪ-

ɛɢɧɟ 10. 

Ⱦɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ 30 ɞɢɡɟɥɹ 31 Д1Ж ɭɩɪɚɜɥɹɟɬ ɩɨɞɚɱɟɣ ɬɨɩɥɢɜɚ 

ɬɨɩɥɢɜɧɨɣ ɮɨɪɫɭɧɤɨɣ 13 ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 4 ɞɢɡɟɥɹ 31 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨ-

ɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɢ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ Ɋɤ ɩɭɬɟɦ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ. ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛ-

ɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ ɫɧɢɠɚɟɬɫɹ ɨɛɳɟɢɡɜɟɫɬɧɵɦ ɫɩɨɫɨɛɨɦ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ Д2Ж. ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɨɥɨ-

ɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɢɡɜɟɫɬɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ ɪɨɫɬɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ Д1Ж. 

ɍɜɟɥɢɱɟɧɢɟ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɬɨɩɥɢɜɧɨɣ ɮɨɪɫɭɧɤɨɣ 13 ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ 4 

ɜɵɡɵɜɚɟɬ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31, ɤɨɬɨɪɨɟ 

ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɝɪɭɡɚɦɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ ɢ 

ɜɵɡɵɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɢ ɨɪɝɚɧɚ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨ-

ɩɨɞɚɱɢ ɧɚ ɫɧɢɠɟɧɢɟ ɩɨɞɚɱɢ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɢɢ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ 

ɢ ɞɚɜɥɟɧɢɹ ɧɚɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɫɭɳɟɫɬɜɥɹɹ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ 

ɩɨ ɫɤɨɪɨɫɬɢ Д1Ж. ɍɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɜɨ ɜɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɫ ɩɨ-
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ɦɨɳɶɸ ɜɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 

ɞɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɢ ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɢ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɫɭɦɦɢɪɭɸɳɟɝɨ 

ɪɵɱɚɝɚ, ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢ-

ɱɟɧɢɹ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ, ɨɫɭɳɟɫɬɜɥɹɹ ɬɟɦ ɫɚɦɵɦ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ 

ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ Д1Ж. 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɛɨɬɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ (ɪɢɫ. 

3), ɫɨɫɬɨɹɳɢɣ ɢɡ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 

19, ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ ω 25 ɢ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ 

18 ɫ ɮɨɪɫɭɧɤɨɣ 14. ɉɟɪɟɞ ɩɨɞɚɱɟɣ ɜɨɞɵ ɜɨɞɹɧɨɣ ɮɨɪɫɭɧɤɨɣ 14 ɜ ɜɵɩɭɫɤɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ 7 ɜɨɞɚ ɨɬ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ 18 ɱɟɪɟɡ ɜɨɞɹɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 15 ɩɨɞɚ-

ɟɬɫɹ ɜ ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 9 ɞɥɹ ɟɟ ɧɚɝɪɟɜɚɧɢɹ ɢ ɬɟɦ ɫɚɦɵɦ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛ-

ɳɟɣ ɷɧɟɪɝɢɢ ɩɚɪɨɜ ɜɨɞɵ ɢ ɷɧɬɚɥɶɩɢɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ 10. 

ɍɜɟɥɢɱɟɧɢɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜɨɞɹɧɨɣ ɮɨɪɫɭɧɤɨɣ 14 ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨ-

ɜɨɞ 7 ɜɵɡɵɜɚɟɬ ɪɨɫɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ 

ɧɚɞɞɭɜɚ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪɟ. Ɋɨɫɬ ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɝɪɭɡɚɦɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢ-

ɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ 25 ɢ ɜɵɡɵɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 

28 ɢ ɨɪɝɚɧɚ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ 17 ɧɚ ɫɧɢɠɟɧɢɟ ɩɨɞɚɱɢ, ɨɫɭɳɟɫɬɜɥɹɹ ɨɬ-

ɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɩɨ ɫɤɨɪɨɫɬɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭ-

ɜɚ ɜɵɡɵɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜɵɩɭɫɤɧɵɯ ɝɚɡɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚɞ-

ɞɭɜɚ ɜɨ ɜɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɧɟɜɦɚ-

ɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɢ ɜɟɪɯ-

ɧɢɣ ɤɨɧɟɰ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ, ɨɫɭɳɟɫɬ-

ɜɥɹɹ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɩɨ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɨɞɵ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 7 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɚɧɚɥɨɝɢɱɧɵɦ 

ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢɡɜɟɫɬɧɨɦɭ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦɭ ɪɟɝɭɥɹɬɨɪɭ Д1Ж, ɫɨɫɬɨɹɳɢɦ ɢɡ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 19 ɢ ɰɟɧɬɪɨɛɟɠ-
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ɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ 25, ɫɨɟɞɢɧɟɧɧɵɯ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚ-

ɝɨɦ 28 ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ 17 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɨɞɚɱɚ ɜɨɞɵ 

ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 2 ɞɢɡɟɥɹ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ ɢɦɟɟɬ ɫɯɟɦɭ, ɚɧɚɥɨɝɢɱɧɭɸ 

ɢɡɜɟɫɬɧɨɦɭ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦɭ ɪɟɝɭɥɹɬɨɪɭ Д1Ж, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 19 ɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬ-

ɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ ω 25. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹ-

ɬɨɪ ɪɚɛɨɬɚɟɬ ɚɧɚɥɨɝɢɱɧɨ ɢɡɜɟɫɬɧɨɦɭ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦɭ ɪɟɝɭɥɹɬɨɪɭ Д1Ж. Ʉɨɥɟɧ-

ɱɚɬɵɣ ɜɚɥ 2 ɞɢɡɟɥɹ 31 ɫɨɟɞɢɧɟɧ ɫ ɝɪɭɡɚɦɢ 24 ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 

ɷɥɟɦɟɧɬɚ ɫɤɨɪɨɫɬɢ 25, ɤɨɬɨɪɵɣ ɨɩɢɪɚɟɬɫɹ ɧɚ ɧɢɠɧɢɣ ɤɨɧɟɰ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵ-

ɱɚɝɚ 28, ɫɨɟɞɢɧɟɧɧɨɝɨ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɨɣ 26 ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ 29. ɋɭɦɦɢ-

ɪɭɸɳɢɣ ɪɵɱɚɝ 28 ɫɨɟɞɢɧɹɟɬ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ Ⱥ ɢ ɋ ɨɛɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟ-

ɦɟɧɬɚ 19 ɢ 24, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɟɝɨ ȼ ɫɨɟɞɢɧɟɧɚ ɫ ɨɪɝɚɧ ɞɨɡɢɪɨɜɚɧɢɹ ɜɨɞɵ 17 

ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ 18, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɜɩɪɵɫɤ ɜɨɞɵ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 7 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɫɨ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɞɢɡɟɥɹ 31 ɢ ɞɚɜɥɟ-

ɧɢɹ ɧɚɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ Ɋɤ ɜɨ ɜɩɭɫɤɧɨɦ ɩɚɬɪɭɛɤɟ 11. Ⱦɚɜɥɟɧɢɟ Ɋɤ ɜɨ ɜɩɭɫɤɧɨɦ 

ɩɚɬɪɭɛɤɟ 11 ɫ ɩɨɦɨɳɶɸ ɜɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 8 ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɦɟɦɛɪɚɧɭ 22 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ 19, ɤɨɬɨɪɚɹ ɲɬɨ-

ɤɨɦ 21 ɫɨɟɞɢɧɟɧɚ ɫ ɜɟɪɯɧɢɦ ɤɨɧɰɨɦ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28. ɉɪɭɠɢɧɚ 20 ɡɚ-

ɤɥɸɱɟɧɚ ɦɟɠɞɭ ɦɟɦɛɪɚɧɨɣ 22 ɢ ɤɨɪɩɭɫɨɦ 1. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɟɦɛɪɚɧɚ 22 ɩɧɟɜ-

ɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ 19 ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɜɩɭɫɤɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 8 ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ 11 ɞɢɡɟɥɹ 31, ɚ ɫ ɞɪɭɝɨɣ 

ɫɬɨɪɨɧɵ ɫɨ ɲɬɨɤɨɦ 21, ɫɨɟɞɢɧɹɸɳɢɦɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ 

ɪɵɱɚɝɨɦ 28, ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞ-

ɩɪɭɠɢɧɟɧɧɨɣ ɦɟɦɛɪɚɧɟ 22 ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 19, ɜɬɨ-

ɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧ-

ɬɭ 25 ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢɧɟ 26, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ 29, ɚ ɫɪɟɞɧɹɹ 

ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28 - ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ. ɉɟɪɟɦɟ-



65 

 

ɳɟɧɢɹ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 28 ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵ-

ɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ - ɭɩɨɪɨɦ ɲɬɨɤɚ 23 ɢ ɭɩɨɪɨɦ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɭ ɫɤɨɪɨɫɬɢ 27. 

ɉɊɈɆɕɒɅȿɇɇȺə ɉɊɂɆȿɇɂɆɈɋɌɖ 

Ɂɚɹɜɥɹɟɦɵɟ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɹ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɭɫɬɪɨɣɫɬɜɨ ɟɝɨ 

ɪɟɚɥɢɡɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɫ Ⱦȼɋ ɢ 

ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɢɦɟɧɟɧɢɟ 

ɢɯ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɢ ɩɨɜɵɫɢɬɶ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɦɚɲɢɧ ɫ Ⱦȼɋ ɧɚ ɥɸɛɵɯ ɧɟɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɩɭɬɟɦ, ɨɫɨɛɟɧɧɨ 

ɞɥɹ ɫɭɞɨɜɵɯ ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɪɝɚ-

ɧɢɡɚɰɢɹ ɡɚɩɪɚɜɤɢ ɜɨɞɨɣ. ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬ-

ɜɚ ɩɨɤɚɡɵɜɚɟɬ Д2, 3Ж, ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɹɜɥɟɧɧɵɦ ɢɡɨɛɪɟɬɟɧɢɟɦ ɦɨɠɟɬ ɨɧɨ 

ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ. 

1. ɋɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɟɦ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ ɪɚɫɲɢɪɟɧɢɹ ɜ ɰɢɥɢɧɞɪɟ ɞɢɡɟɥɹ ɨɬɯɨɞɹɳɢɟ 

ɝɚɡɵ, ɨɛɥɚɞɚɸɳɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɟɣ, ɧɚɩɪɚɜɥɹɸɬɫɹ ɜɵɩɭɫɤɧɵɦ ɬɪɭɛɨɩɪɨ-

ɜɨɞɨɦ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜ ɝɚɡɨɜɭɸ ɬɭɪɛɢɧɭ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɣ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢ-

ɱɟɫɤɨɣ ɫɜɹɡɢ ɜɚɥɨɦ ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪɭ ɞɥɹ ɫɠɚɬɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɰɢ-

ɥɢɧɞɪ ɞɢɡɟɥɹ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɭɩɪɚɜɥɟɧɢɟ ɞɢɡɟɥɟɦ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ, ɩɪɢɱɟɦ ɭɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɢɡɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɚ ɭɩɪɚɜ-

ɥɟɧɢɟ ɞɚɜɥɟɧɢɟɦ ɧɚɞɞɭɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ 

ɞɜɭɯɢɦɩɭɥɶɫɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɨɛɳɢɣ ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɪ-

ɝɚɧ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪ ɞɢɡɟɥɹ - ɪɟɣɤɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜ-

ɥɟɧɢɹ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɜ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞ ɝɚɡɨɜɨɣ ɬɭɪɛɢ-

ɧɨɣ ɩɪɨɢɡɜɨɞɹɬ ɩɨɞɚɱɭ ɜɨɞɵ, ɩɪɢɱɟɦ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɡɚɦɵɤɚɧɢɟɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ - ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚ-

ɬɨɝɨ ɜɚɥɚ ɢ ɞɚɜɥɟɧɢɸ ɧɚɞɞɭɜɚ. 
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2. ɍɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɞɢɡɟɥɟɦ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɜɤɥɸɱɚɸɳɟɟ ɤɨɪɩɭɫ, 

ɞɢɡɟɥɶ, ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ, ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɬɨɩɥɢɜ-

ɧɵɣ ɧɚɫɨɫ ɫ ɨɪɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɵɣ ɷɥɟɦɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɜɥɟɧɢɹ ɧɚɞ-

ɞɭɜɚ ɫ ɦɟɦɛɪɚɧɨɣ, ɫɭɦɦɢɪɭɸɳɢɣ ɪɵɱɚɝ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ ɦɟɦɛɪɚɧɚ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ 

ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, 

ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ 

ɦɟɦɛɪɚɧɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢ-

ɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢ-

ɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 

- ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ; ɩɪɢɱɟɦ ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢ-

ɪɭɸɳɟɝɨ ɪɵɱɚɝɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨ-

ɪɚɦɢ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɫɧɚɛɠɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɨɞɹɧɵɦ ɧɚɫɨɫɨɦ ɫ ɨɪ-

ɝɚɧɨɦ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ, ɰɟɧɬɪɨɛɟɠɧɵɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ 

ɫɤɨɪɨɫɬɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɞɚɜɥɟɧɢɹ ɧɚɞɞɭɜɚ ɫ 

ɦɟɦɛɪɚɧɨɣ, ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ ɢ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ ɦɟɦɛɪɚɧɚ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɨɦ ɞɢɡɟɥɹ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɭɠɢɧɨɣ 

ɢ ɲɬɨɤɨɦ, ɫɨɟɞɢɧɹɸɳɢɦɢɫɹ ɲɚɪɧɢɪɨɦ ɩɨɥɡɭɲɤɨɣ ɫ ɫɭɦɦɢɪɭɸɳɢɦ ɪɵɱɚɝɨɦ, 

ɨɞɧɨ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɨɟɞɢɧɟɧɨ ɲɬɨɤɨɦ ɤ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ 

ɦɟɦɛɪɚɧɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɬɨɪɨɟ ɩɥɟɱɨ ɩɨɞɫɨɟɞɢ-

ɧɟɧɨ ɲɚɪɧɢɪɨɦ ɤ ɰɟɧɬɪɨɛɟɠɧɨɦɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɥɚɜɧɨɣ ɩɪɭɠɢ-

ɧɟ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɪɵɱɚɝɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɫɭɦɦɢɪɭɸɳɟɝɨ ɪɵɱɚɝɚ 

- ɤ ɨɪɝɚɧɭ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ, ɩɪɢɱɟɦ ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɧɰɨɜ ɫɭɦɦɢɪɭɸ-

ɳɟɝɨ ɪɵɱɚɝɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜ ɤɨɪɩɭɫɟ ɪɟɡɶɛɨɣ ɭɩɨɪɚɦɢ. 
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ɚ) ɛ) 

 

ɜ) 

Ɋɢɫɭɧɨɤ 3.3 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2684042 

 

3.2. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɝɧɟɬɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɞɜɢɝɚɬɟɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɞɜɢɝɚɬɟɥɶ. 
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1 — ɜɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ; 2— ɝɚɣɤɚ; 3 — ɤɨɥɟɫɨ ɤɨɦɩɪɟɫɫɨɪɚ; 4 — ɭɦɟ-

ɬɨɱɧɵɣ ɫɛɨɪɧɢɤ; 5 ɢ 10 — ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɤɨɥɶɰɚ; 6 — ɤɨɪɩɭɫ; 7 — ɭɥɢɬɤɚ 

ɬɭɪɛɢɧɵ; 8 — ɤɨɥɟɫɨ ɬɭɪɛɢɧɵ; 9 — ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ; 11 — ɜɚɥ; 12 — 

ɜɬɭɥɤɚ; 13 — ɞɢɮɮɭɡɨɪ; Ⱥ — ɤɚɧɚɥ; Ȼ — ɫɥɢɜɧɨɟ Ɉɬɜɟɪɫɬɢɟ 

Ɋɢɫɭɧɨɤ 3.4- ɇɚɝɧɟɬɚɬɟɥɢ ɜɨɡɞɭɯɚ: ɚ — ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ; ɛ — ɩɪɢɜɨɞɧɨɣ 

ɪɨɬɨɪɧɨ-ɲɟɫɬɟɪɟɧɱɚɬɵɣ ɤɨɦɩɪɟɫɫɨɪ; ɜ - ɩɪɢɜɨɞɧɨɣ ɪɨɬɨɪɧɨ-ɩɥɚɫɬɢɧɱɚɬɵɣ 

ɤɨɦɩɪɟɫɫɨɪ. 

 

 3.3 Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɨɞɛɨɪ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ. 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɧɨɦɨɝɪɚɦɦɭ, ɤɨ-

ɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4. ,[18] 

 

Ɋɢɫɭɧɨɤ 3.4 – ɧɨɦɨɝɪɚɦɦɚ ɞɥɹ ɩɨɞɛɨɪɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ 

Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ȻɁȺ ɌɄɊ 6 (600.1118010) ,[14] 

Ʉɨɞ ɌɇȼɗȾ: 8414 80 1109 
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Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɫɞɟɥɚɧ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ ɢ ɚɞɚɩɬɢɪɨɜɚɧ ɩɨɞ ɪɚɛɨ-

ɬɭ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɦɚɫɥɚɦɢ. ɍɫɬɚɧɨɜɥɟɧɧɵɣ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɩɨɜɵɲɚɟɬ 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ. ɋɨɜɪɟɦɟɧɧɵɣ ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɭɡɟɥ (ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɟ ɜɪɚɳɚɸɳɟɣɫɹ ɦɨɧɨ-ɜɬɭɥɤɨɣ) ɪɚɛɨɬɚɟɬ ɤɚɤ ɰɟɧɬɪɢɮɭɝɚ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɧɟɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɦɚɫɥɨ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɪɟɫɭɪɫ ɪɚɛɨɬɵ 

ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɉɨɞɚɱɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɫ:    0,15±0,001  

Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ ɤɨɦɩɪɟɫɫɨɪɚ, ɦɦ:    61  

Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ, ɦɦ: 61  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɪɨɬɨɪɚ, ɨɛ/ɦɢɧ:   120000  

ɄɉȾ ɤɨɦɩɪɟɫɫɨɪɚ, ɧɟ ɦɟɧɟɟ:     0,72  

ɄɉȾ ɬɭɪɛɢɧɵ, ɧɟ ɦɟɧɟɟ:     0,71  

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ:     222×196×160  

Ɇɚɫɫɚ, ɤɝ:        6,5  

ɉɪɢɦɟɧɹɟɦɨɫɬɶ: 

ɌɄɊ 6-00.01: Ⱦ-245.27, Ⱦ-245ɋ-435/437 ɧɚ ɬɪɚɤɬɨɪɚ ɆɌɁ 922, 923, ɘɆɁ, 

ȼɌɁ, ɅɌɁ, ɤ-ɧ «Ƚɨɦɫɟɥɶɦɚɲ», ȾɋɌ «Ⱥɦɤɨɞɨɪ»  

 

Ɋɢɫɭɧɨɤ 3.5 – ɜɧɟɲɧɢɣ ɜɢɞ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ȻɁȺ ɌɄɊ 6 

Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ȻɁȺ ɌɄɊ 6,5.1 (ɄȻɉȺ451651) ȿɜɪɨ-3 ,[14] 

Ʉɨɞ ɌɇȼɗȾ: 8414 80 1109 



70 

 

Ɍɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚ-

ɬɟɥɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɭɪɨɜɧɹ «ȿɜɪɨ-3». 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɉɨɞɚɱɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɫ:     0,25  

Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ ɤɨɦɩɪɟɫɫɨɪɚ, ɦɦ:     68  

Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ, ɦɦ:     61  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɪɨɬɨɪɚ, ɨɛ/ɦɢɧ:    130000  

ɄɉȾ ɤɨɦɩɪɟɫɫɨɪɚ, ɧɟ ɦɟɧɟɟ:      0,76  

ɄɉȾ ɬɭɪɛɢɧɵ, ɧɟ ɦɟɧɟɟ:      0,65  

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ:      245×227×160  

Ɇɚɫɫɚ, ɤɝ:         9,0  

ɉɪɢɦɟɧɹɟɦɨɫɬɶ: 

ɌɄɊ 6,5.1-03.05: Ⱦ-245.9ȿ2/ȿ3 (ɆȺɁ)  

ɌɄɊ 6,5.1-05.03: Ⱦ-245.9ȿ3 (ȽȺɁ)  

ɌɄɊ 6,5.1-07.01: Ⱦ-245.9ȿ3 (ɉȺɁ)  

ɌɄɊ 6,5.1-08.01: Ⱦ-245.9ȿ3 (ɁɢɅ)  

ɌɄɊ 6,5.1-09.03: Ⱦ-245.7ȿ3 (ȽȺɁ)  

ɌɄɊ 6,5.1-10.06: Ⱦ-245.7ȿ3 (ȼɚɥɞɚɣ)  

ɌɄɊ 6,5.1-11.07: Ⱦ-245.9ȿ3 (ɁɢɅ)  

ɌɄɊ 6,5.1-12.07: Ⱦ-245.9ȿ3 (ɁɢɅ)  

ɌɄɊ 6,5.1-13.05: Ⱦ-245.30ȿ2 (ɆȺɁ)  

ɌɄɊ 6,5.1-14.01: Ⱦ-245.30ȿ2 (ɁɢɅ)  

ɌɄɊ 6,5.1-14.05: Ⱦ-245.30ȿ2 (ɆȺɁ)  

ɌɄɊ 6,5.1-14.07: Ⱦ-245.30ȿ2 (Ⱥɦɭɪ)  

ɌɄɊ 6,5.1-14.09: Ⱦ-245.30ȿ2 (Ⱥɪɡɚɦɚɫ) 
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Ɋɢɫɭɧɨɤ 3.6 – ɜɧɟɲɧɢɣ ɜɢɞ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ȻɁȺ ɌɄɊ 6,5.1 ȿɜɪɨ-3 

ɋ ɭɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ȻɁȺ ɌɄɊ 6 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ ɬɪɚɤɬɨɪɚ 

 

3.3.1 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɭɦɦɚɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɞɟɬɚɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

   21

2

2

2

1 , [5]   (3.1) 

ɝɞɟ σ – ɫɭɦɦɚɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɞɟɬɚɥɹɯ, Ɇɉɚ; 

 σ1, σ2 – ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɫɢɥ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɞɟɬɚɥɶ, Ɇɉɚ; 

 [σ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ. 

        ɩ ,    (3.2) 

ɝɞɟ ɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

S

Q




2
 , Ɇɉɚ    (3.3) 

ɝɞɟ S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ, ɦɦ2
. 

      
4

2
d

S





, ɦɦ2
     (3.4) 

ɝɞɟ d – ɞɢɚɦɟɬɪ, ɦɦ. 
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 Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

     2

4

d

M

S

Ɇ






 , Ɇɉɚ    (3.5) 

 


 






























42

2

42

22

2

2

2

2

2

2 16442

d

M

d

Q

d

M

d

Q
. (3.6) 

ɂɡ ɭɪɚɜɧɟɧɢɹ 3.8 ɧɚɣɞɟɦ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɩɚɬɪɭɛɤɚ: 

 
22 4

2
MQd 




 , ɦɦ    (3.7) 

ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  Ɍ  4,0 , Ɇɉɚ    (3.8) 

ɝɞɟ σɌ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ (ɞɥɹ ɫɬɚɥɢ 3 σɌ = 

250 Ɇɉɚ, [9]), Ɇɉɚ. 

  1752507,0  , Ɇɉɚ.      

7,662439
175

2 22 





d , ɦɦ.    

 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɤɪɟɩɟɠɧɵɯ ɛɨɥɬɨɜ. 

Ⱦɢɚɦɟɬɪ ɛɨɥɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɢɯ ɩɨ 

ɮɨɪɦɭɥɟ.         
      (3.11) 

ɝɞɟ Ɍɛ – ɧɚɝɪɭɡɤɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɛɨɥɬ,  Ɍɛ ≈ 30 ɇ.                  

ɉɪɢɧɢɦɚɟɦ ɛɨɥɬ Ɇ6 ȽɈɋɌ 7798-70. 

 

 

3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɬɹɠɧɵɯ ɲɩɢɥɟɤ. 
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Ⱦɢɚɦɟɬɪ ɫɬɹɠɧɵɯ ɲɩɢɥɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɟɣ 

ɧɚ ɧɢɯ ɩɨ ɮɨɪɦɭɥɟ:             
      (3.12) 

ɝɞɟ Ɍɛ – ɧɚɝɪɭɡɤɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɲɩɢɥɶɤɭ,  Ɍɛ ≈40 ɇ.                      

ɉɪɢɧɢɦɚɟɦ  ɞɢɚɦɟɬɪ ɲɩɢɥɶɤɢ  Ɇ 8. 

 

3.3.4 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɗɬɢ ɷɥɟɦɟɧɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɢ ɞɥɹ ɜɵɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ ɢ ɫɬɚɥɢ ɢ 

ɪɟɡɢɧɨ-ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɪɭɤɨɜɚ ɞɥɹ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ: 

CSS R  ,                                                 (3.13) 

ɝɞɟ SR – ɪɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 

 ɋ – ɩɪɢɛɚɜɤɚ ɧɚ ɤɨɪɪɨɡɢɸ, ɦɦ, ɋ=1 [2]. 

 

  Р
PD

S В
R 


2
,      (3.14) 

ɝɞɟ  Ɋ – ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ, Ɋ=0,5 Ɇɉɚ [11]; 

Dȼ – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɪɢɧɢɦɚɟɦ Dȼ = 35 ɦɦ.  

 [] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɥɢ, [] = 100 Ɇɉɚ [19]; 

  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ,  = 0,5 

[9]. 

45,0
15,0*100*2

35*5,0



RS  ɦɦ 

S  0,45+1 = 1,45 ɦɦ 
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4. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ ɂɁ-

ȽɈɌɈȼɅȿɇɂə ȾȿɌȺɅȿɃ 

4.1.ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ. 

ɉɪɢɦɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɩɪɭɬɨɤ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɪɚɡɦɟ-

ɪɚɦɢ ɢ ɮɨɪɦɚɦɢ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ. ȼɵɛɢɪɚɟɦ ɜɚɥ ɢɡ ɫɨɪɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɋɬ 35 ȽɈɋɌ 

4543-71.  

 

4.2 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

Ⱦɥɹ ɬɨɤɚɪɧɨɣ ɨɩɟɪɚɰɢɢ ɜɵɛɢɪɚɟɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ 

ɫɬɚɧɨɤ 

    1К-62 ɫɬɪ11 ɩɪилɨж.1 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɨɝɨ ɫɬɚɧɤɚ 1Ʉ-62. 

ȼɵɫɨɬɚ ɰɟɧɬɪɨɜ                                                                                     200 ɦɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɡɚɝɨɬɨɜɤɢ                             400ɦɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ (ɦɚɤɫ)                                                  1400 ɦɦ 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ                      800-1000-1250-1600-2000 ɨɛ/ɦɢɧ 

ɉɪɨɞɨɥɶɧɵɟ ɩɨɞɚɱɢ                                                                       0.075+4.46 

ɉɨɩɟɪɟɱɧɵɟ ɩɨɞɚɱɢ                                                                       0.075+2.23 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ                                                               10 ɤȼɬ 

ɄɉȾ ɩɪɢɜɨɞɚ                                                                                             0.85 

ȼɟɫ ɫɬɚɧɤɚ                                                                                            2400 ɤɝ 

Ƚɚɛɚɪɢɬɵ                                                                               1166-1355-2785 

 

 ȼɵɛɨɪ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ: 

   Ⱦɥɹ ɬɨɱɟɧɢɹ ɜɵɛɢɪɚɟɦ: Ɋɟɡɟɰ 2100-0405 ȽɈɋɌ 18878-73, Ɋɟɡɟɰ 2130-

0251 ȽɈɋɌ 18884-73. 

 



75 

 

4.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ - ɜɵɛɢɪɚɟɦ ɪɟɡɟɰ ɩɪɹɦɨɣ ɩɪɨɯɨɞɧɨɣ.2100-0405 ɫ ɫɟɱɟɧɢɟɦ 

25X16 ɩɨ ȽɈɋɌ 18878 – 73 

ȼɵɛɢɪɚɟɦ ɬɜɟɪɞɵɣ ɫɩɥɚɜ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ Ɍ15 Ʉ6,[1] 

     Ƚɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ 45  

     ɑɟɪɧɨɜɨɟ ɬɨɱɟɧɢɟ 101  

     5     Ɋɟɡɟɰ 2516       Ɋɚɞɢɭɫɧɨɟ ɩɪɟɜɵɲɟɧɢɟ  r=1. 

005. Ɍɨɤɚɪɧɚɹ 

ɉɟɪɟɯɨɞ 2. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚ ɞɥɢɧɟ 40 ɦɦ. 

1. Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   h. 

,     (4.1) 

ɝɞɟ  1D ɢ 2D - ɞɢɚɦɟɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ (ɜ ɧɚɱɚɥɟ 

ɨɛɪɚɛɨɬɤɢ) ɢ ɤɨɧɟɱɧɨɣ ɫɨɝɥɚɫɧɨ ɱɟɪɬɟɠɭ ɢɥɢ ɷɫɤɢɡɭ;  

35 17
9

2
h


   ɦɦ. 

2.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ t ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ i. 

   
1 1;t   

2 1,5;t   

    2i   . 

3. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ S. 

   ɂɡ Д10Ж ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɬɚɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,3…0,8 ɢ   ɜɵɛɢɪɚ-

ɟɦ s=0,3 ɦɦ/ɨɛ .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ Д1Ж ɭɫɬɚɧɚɜɥɢɜɚɟɦ S=0,3 ɦɦ/ ɨɛ.  

4. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

  ɂɡ Д10Ж, ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ Vp 

     (4.2) 
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ɝɞɟ  vɋ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ  ɦɚɬɟɪɢɚɥ ɢ ɭɫɥɨɜɢɹ 

ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

m – ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɬɨɣɤɨɫɬɢ; 

T – ɫɬɨɣɤɨɫɬɶ ɪɟɡɰɚ; 

x, y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ; 

vK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɢɡɜɟ-

ɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

ɋɬɚɥɶ 35 750ɜ  , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ  vɋ 350; x= 0,15; y=0,35; m=0,20; 

0,2 0,15 0,35

350
217

60 1,5 0,3
p

V  
 

 ɦ/ɦɢɧ. 

6.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1

1000 1000 217
727

3,14 35

p

p

V
n

D
 

  
 

 1ɦɢɧ .   (4.3) 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ n=727 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ ɢ   

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  n  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ ɩɚɫɩɨɪɬɭ 1Ʉ62  

n=630 1ɦɢɧ . 

7. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɨ-

ɬɵ ɜɪɚɳɟɧɢɹ   n. 

1 3,14 35 630
69

1000 1000
ɞ

D n
V

    
     ɦ/ɦɢɧ.    (4.4) 

8. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

ɋɢɥɚ ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д14Ж 
15,075,0  vstP ɋ ɪz      (4.5) 

ɝɞɟ ɋ– ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɦɟɬɚɥɥ ɢ ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

x,  y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɟɣ ɩɪɢ ɝɥɭɛɢɧɟ ɪɟɡɚɧɢɹ ɢ ɩɨɞɚɱɟ; 

n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ; 
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300pC  ;x=1; y=0,75; n=-0,15; 

1 0,75 0,15300 1,5 0,3 217 72zP
      ɇ. 

9. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

72 69
0,083

60000 60000

z
p

P V
N

 
     ɤȼɬ.    (4.6) 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟ-

ɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ ɩɚɫɩɨɪɬɧɵɯ 

ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

   (4.7) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɟɡɚ-

ɧɢɹ 

       (4.8) 

7,5>0,225. 

10. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

     (4.9) 

 ɝɞɟ  L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ, ɦɦ; 

 i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɪɟɡɰɚ; 

l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

– ɩɟɪɟɛɟɝ ɪɟɡɰɚ, ɦɦ (Δ=1 3); 

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɪɟɡɰɚ, ɦɦ. 

     (4.10) 

ɝɞɟ φ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ; 

2 90 0.y ctg    

21 2
0,26

1000 0,3
T


 


 ɦɢɧ. 

2. 005. Ɍɨɤɚɪɧɚɹ 

 ɉɟɪɟɯɨɞ   3. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚ ɞɥɢɧɟ 4. 
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1. Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   h. 

29 17
6

2
h


   ɦɦ. 

2.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  t  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  i. 

t=2 ɦɦ; t=2; t=1; t=1 

4i   . 

3. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɂɡ ɬɚɛɥɢɰɵ Д1Ж ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɬɚɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,3…0,8 ɢ   

ɜɵɛɢɪɚɟɦ s=0,3 ɦɦ/ ɨɛ.    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ Д10Жɭɫɬɚɧɚɜɥɢɜɚɟɦ s=0,3 ɦɦ/ ɨɛ.  

4. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     ɂɡ Д10Ж  ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ  

ɋɬɚɥɶ 35 750ɜ  , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ  vɋ 350; x= 0,15; y=0,35; m=0,20; 

0,2 0,15 0,35

350
214

60 2 0,3
p

V  
 

 ɦ/ɦɢɧ 

6.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1

1000 1000 214
2358

3,14 29

p

p

V
n

D
 

  
 

 1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ n=591 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ ɢ   

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  n  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ ɩɚɫɩɨɪɬɭ 1Ʉ62  

n=500 1ɦɢɧ . 

7. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɨ-

ɬɵ ɜɪɚɳɟɧɢɹ   n. 

1 3,14 35 500
55

1000 1000

D n
V

    
     ɦ/ɦɢɧ. 

8. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ . 
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ɋɢɥɚ ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д10] 

300pC  ;x=1; y=0,75; n=-0,15; 

1 0,75 0,15300 5 0,3 55 329zP
      ɇ. 

9. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

329 55
0,3

60000 60000

z
p

P V
N

 
     ɤȼɬ. 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟ-

ɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ ɩɚɫɩɨɪɬɧɵɯ 

ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɟɡɚ-

ɧɢɹ: 

7,5>0,3. 

10. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

ɝɞɟ φ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ; 5 90 0.y ctg    

8 4
0,27

1000 0,3
T


 


 ɦɢɧ. 



80 

 

5 ɈɏɊȺɇȺ ɌɊɍȾȺ ɂ ɌȿɏɇɂɄȺ ȻȿɁɈɉȺɋɇɈɋɌɂ 

ɐɟɥɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ȻɀȾ: 

ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɢɡɭɱɟɧɢɟ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɬɪɢɰɚɬɟɥɶɧɨ 

ɜɥɢɹɸɳɢɯ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ; 

ɨɫɥɚɛɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɞɨ ɛɟɡɨɩɚɫɧɵɯ ɩɪɟɞɟɥɨɜ ɢɥɢ ɢɫɤɥɸ-

ɱɟɧɢɟ ɢɯ ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ; 

ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɤɚɬɚɫɬɪɨɮ ɢ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ. 

Ɉɯɪɚɧɚ ɡɞɨɪɨɜɶɹ ɬɪɭɞɹɳɢɯɫɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, 

ɥɢɤɜɢɞɚɰɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ 

ɫɨɫɬɚɜɥɹɟɬ ɨɞɧɭ ɢɡ ɝɥɚɜɧɵɯ ɡɚɛɨɬ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ. Ɉɛɪɚɳɚɟɬɫɹ ɜɧɢɦɚ-

ɧɢɟ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɮɨɪɦ ɧɚɭɱɧɨɣ ɨɪ-

ɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ, ɫɜɟɞɟɧɢɹ ɤ ɦɢɧɢɦɭɦɭ ɪɭɱɧɨɝɨ, ɦɚɥɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɬɪɭ-

ɞɚ, ɫɨɡɞɚɧɢɹ ɨɛɫɬɚɧɨɜɤɢ, ɢɫɤɥɸɱɚɸɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɩɪɨ-

ɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ.  

 

 5.1 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɬɪɚɤɬɨɪɨɦ  

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɪɚɤɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚ ɧɟɦ. ȼɨ ɢɡ-

ɛɟɠɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɣɬɟ "ɉɪɚɜɢɥɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-

ɧɢɹ" ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ ɪɚɡɞɟɥɟ. 

Ʉ ɪɚɛɨɬɟ ɧɚ ɬɪɚɤɬɨɪɟ ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɥɢɰɚ, ɨɤɨɧɱɢɜɲɢɟ ɫɩɟɰɢɚɥɶɧɵɟ 

ɤɭɪɫɵ ɩɨ ɢɡɭɱɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɤɬɨɪɨɜ  ɢ 

ɢɦɟɸɳɢɟ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɧɚ ɩɪɚɜɨ ɪɚɛɨɬɚɬɶ ɧɚ ɬɪɚɤɬɨɪɚɯ. Ɍɪɚɤɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ 

ɤɨɦɩɥɟɤɬɧɵɦ ɢ ɢɫɩɪɚɜɧɵɦ. 

ȼ ɤɚɛɢɧɟ ɬɪɚɤɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɡɚɤɪɟɩɥɟɧɚ ɚɩɬɟɱɤɚ ɩɟɪɜɨɣ 

ɩɨɦɨɳɢ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ ɧɚ ɡɞɨɪɨɜɶɟ ɨɩɟɪɚɬɨɪɚ 

ɧɚ ɬɪɚɤɬɨɪɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪ-

ɝɚɧɨɜ ɫɥɭɯɚ  ɩɪɨɬɢɜɨɲɭɦɧɵɯ ɧɚɭɲɧɢɤɨɜ ɩɨ ȽɈɋɌ Ɋ 12.4.208-99. 
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɤɨɧ ɤɚɛɢɧɵ ɤɚɤ ɚɜɚɪɢɣɧɨɝɨ ɜɵɯɨɞɚ 

ɪɚɡɛɟɣɬɟ ɫɬɟɤɥɚ ɦɨɥɨɬɤɨɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɤɚɛɢɧɟ. ɋɨɞɟɪɠɢɬɟ ɤɚɛɢɧɭ ɜ ɱɢɫɬɨɬɟ; 

ɧɚɥɢɱɢɟ ɜ ɤɚɛɢɧɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɧɟɞɨɩɭɫɬɢɦɨ. 

 

Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɬɪɚɤɬɨɪɟ 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɞɜɢɝɚɬɟɥɹ ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɢ ɪɵɱɚɝ ɩɟɪɟɤɥɸ-

ɱɟɧɢɹ ɪɟɠɢɦɨɜ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɥɨɠɟɧɢɢ; ɪɵɱɚɝɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 

ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - ɜ ɩɨɡɢɰɢɢ "ɇɟɣɬɪɚɥɶɧɚɹ"; ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ ɜɤɥɸ-

ɱɟɧ. 

ɉɟɪɟɞ ɬɪɨɝɚɧɢɟɦ ɫ ɦɟɫɬɚ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɭɬɶ ɫɜɨɛɨɞɟɧ, ɱɬɨ ɦɟɠɞɭ ɬɪɚɤ-

ɬɨɪɨɦ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɨɪɭɞɢɹɦɢ, ɚ ɬɚɤɠɟ ɜ ɪɚɣɨɧɟ ɲɚɪɧɢɪɧɨɝɨ ɭɫɬ-

ɪɨɣɫɬɜɚ ɪɚɦɵ ɧɟɬ ɥɸɞɟɣ. Ɉ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟ ɡɜɭɤɨɜɵɦ ɫɢɝɧɚɥɨɦ. 

 ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɜɵɣɬɢ ɢɡ ɬɪɚɤɬɨɪɚ, ɭɫɬɚɧɨɜɢɬɟ ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟ-

ɞɚɱ ɢ ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ - ɜ ɩɨɥɨɠɟɧɢɟ "ɇɟɣɬɪɚɥɶ N"; ɪɵɱɚɝɢ ɝɢɞ-

ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - ɜ ɩɨɡɢɰɢɢ „ɇɟɣɬɪɚɥɶɧɚɹ"; ɜɤɥɸɱɢ-

ɬɟ ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ ɢ ɜɵɤɥɸɱɢɬɟ ɞɜɢɝɚɬɟɥɶ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɝɢɞ-

ɪɨɫɢɫɬɟɦɵ ɧɟ ɨɫɬɚɜɥɹɣɬɟ ɬɪɚɤɬɨɪ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɥɧɨɝɨ (ɞɨ "ɭɩɨɪɚ") ɩɨɜɨɪɨɬɚ 

ɩɨɥɭɪɚɦ ɜɩɪɚɜɨ ɢɥɢ ɜɥɟɜɨ. 

ɋɥɟɞɢɬɟ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶɸ. Ɂɚ-

ɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɧɚ ɬɪɚɤɬɨɪɟ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɨɬ-

ɤɪɵɜɚɬɶ ɩɪɨɛɤɢ ɡɚɥɢɜɧɨɣ ɝɨɪɥɨɜɢɧɵ ɢ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɢɥɢ ɜɵɜɨɪɚɱɢ-

ɜɚɬɶ ɩɚɪɨɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɩɟɪɟɝɪɟɜɟ ɜɨɞɵ ɞɜɢɝɚɬɟɥɹ. 

ȼ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɢɥɢ ɱɪɟɡɦɟɪɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚ-

ɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɧɟɦɟɞɥɟɧɧɨ ɜɵɤɥɸɱɢɬɟ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ ɪɭɤɨɹɬɤɨɣ ɨɫɬɚɧɨ-

ɜɚ. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɧɚ ɬɪɚɤɬɨɪɟ ɩɪɢ ɧɟɢɫɩɪɚɜɧɵɯ ɪɭɥɟɜɨɦ 

ɭɩɪɚɜɥɟɧɢɢ, ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɟ, ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. ȼɫɟ ɪɵɱɚɝɢ 

ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɤɬɨɪɨɦ ɞɨɥɠɧɵ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɥɨɠɟɧɢɹɯ. 

Ɍɨɪɦɨɡɚ ɬɪɚɤɬɨɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ ɬɨɪɦɨɠɟɧɢɢ 

ɬɪɚɤɬɨɪɚ, ɞɜɢɝɚɸɳɟɝɨɫɹ ɩɨ ɫɭɯɨɦɭ ɢ ɬɜɟɪɞɨɦɭ ɝɪɭɧɬɭ ɫɨ ɫɤɨɪɨɫɬɶɸ 8,33 ɦ/ɫ (30 
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ɤɦ/ɱ), ɪɚɛɨɱɢɦ ɬɨɪɦɨɡɨɦ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɟɟ 13 ɦ, ɩɪɢ ɫɤɨ-

ɪɨɫɬɢ 5,6 ɦ/ɫ (20,2 ɤɦ/ɱ) - ɧɟ ɛɨɥɟɟ 6,5 ɦ. ɉɨɥɧɨɫɬɶɸ ɜɵɠɚɬɚɹ ɩɟɞɚɥɶ ɬɨɪɦɨɡɚ ɧɟ 

ɞɨɥɠɧɚ ɭɩɢɪɚɬɶɫɹ ɜ ɩɨɥ ɤɚɛɢɧɵ. 

 

5.2 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɺɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ ɬɹɠɟ-

ɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ ɫɚɦɨ-

ɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɺɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɚɰɢɨɧɚɪ-

ɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɤɢ ɢ ɞɪ.). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ ɨɞɧɢɯ 

ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ 

ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ 

(ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). ɗɬɨ ɬɪɟɛɭɟɬ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ 

ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ 

ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, 

ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 
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6. ɈɏɊȺɇȺ ɈɄɊɍɀȺɘЩȿɃ ɋɊȿȾɕ. 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  - ɟɫɬɶ ɫɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ  ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ 

ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɭ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩ-

ɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɪɢɪɨɞɵ ɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ. Ⱦɚɧɧɵɟ 

ɩɨɥɨɠɟɧɢɹ ɢɡɥɨɠɟɧɵ ɜ ɡɚɤɨɧɟ ɊɎ ―Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ‖ (2002ɝɨɞ). 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

  -ɜɞɨɥɶ ɨɝɪɚɞɵ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɩɨɫɚɞɢɬɶ ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ; 

  -ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɆɌɋ ɭɫɬɚɧɨɜɢɬɶ ɹɳɢɤɢ ɞɥɹ ɦɭɫɨɪɚ; 

  -ɜ ɰɟɯɚɯ ɭɫɬɚɧɨɜɢɬɶ ɮɢɥɶɬɪɵ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ; 

  -ɭɥɭɱɲɢɬɶ ɯɪɚɧɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 

  -ɫɬɪɨɝɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ   ɢ ɩɪɢɦɟɧɟɧɢɟ   ɧɨɜɵɯ   ɮɨɪɦ   ɬɟɯɧɨɥɨɝɢɣ ɜɧɟ-

ɫɟɧɢɹ ɭɞɨɛɪɟɧɢɣ; 

  -ɭɞɟɥɹɬɶ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɩɪɨɩɚɝɚɧɞɟ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɚɰɢɹ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɚɤɬɢɱɟɫɤɢ 

ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɥɭɱɲɚɬɶ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɦɟɫɬɧɵɯ ɠɢɬɟɥɟɣ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɚɹ ɜɨɞɚ ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌɭ 

17.1.3.11-94. «Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ, ɝɢɞɪɨɫɮɟɪɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɩɨ-

ɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ». ɇɚ 

ɨɫɧɨɜɟ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɜɨɞɧɨɦ ɤɚɞɚɫɬɪɟ ɨɬ 23 ɚɩɪɟɥɹ 1994 ɝɨɞɚ (ɫ 3 ɢɸɥɹ 

1994 ɝ № 2 ɫɬ. 97). 

 Ɉɬɪɚɛɨɬɚɧɧɵɟ ɝɚɡɵ ɜ ɩɪɨɰɟɫɫɟ ɨɛɤɚɬɤɢ ɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɧɵ ɫɨɨɬ-

ɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌɭ 11.2201 – 84. Ⱦɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ. ɋɨɞɟɪɠɚɧɢɟ ɞɵɦɚ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɡɚɤɨɧɚ ɨɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢɧɹɬɵɣ ɜ 1995 ɝ. ɊɎ. 

Ɂɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɨɜɥɟɧɵ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɚɹ ɢ ɝɪɚɠɞɚɧɫɤɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɜɢɞɟ ɲɬɪɚɮɨɜ. ȼɵɩɨɥɧɟɧɢɟ 

ɤɨɧɬɪɨɥɢɪɭɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ Ɇ.Ɉ.Ɉ.ɋ. ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɊɌ, ɧɚ ɨɫɧɨɜɚ-

ɧɢɢ ɡɚɤɨɧɚ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɢɜɥɟɱɟɧɢɟɦ ɦɟɫɬɧɵɯ ɜɥɚɫɬɟɣ. 
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7. ɊȺɋɑȿɌ ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɉɈɄȺɁȺɌȿɅȿɃ ɋɂɋ-

ɌȿɆɕ ɌɍɊȻɈɇȺȾȾɍȼȺ ȾɅə ȾȼɂȽȺɌȿɅə. 

7.1 Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬ-

ɪɭɤɰɢɢ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]:  

   ɇАɑɉȾɆɡкɛ КɋɋȿɋGɋ  )( . ,   (7.1) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

ɋɁ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ. ɦɚɫɫɵ ɤɨɧɫɬ-

ɪɭɤɰɢɢ, ɪɭɛ, (ɋɁ = 0,02…0,15), [2] ; 

ȿ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ 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 ɰɟ-

ɧɵ ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ, ɄɇȺɑ = 1,15…1,4, [2]. 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

КGGG ȽK  )( ,      (7.2) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ.; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɢɦɚɟɦ GȽ ≈ 3 

ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉ = 1,05…1,15, [2] . 

G = (8+5,5)*1,12 = 14,52 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ G = 15 ɤɝ. 
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ɋȻ = (9*(0,11*1,2+50)+43026)*1,13 = 59186 ɪɭɛ.    

Ɍɚɛɥɢɰɚ 7.1 – Ɋɚɫɱɺɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɢ ɢ ɦɚɬɟɪɢɚ-

ɥɚ 

Ɉɛɴɟɦ 
ɞɟɬɚɥɢ, 

ɫɦ3
 

ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɝ/ɫɦ3

 

Ɇɚɫɫɚ 
ɞɟɬɚɥɢ, 

ɤɝ 

Ʉɨɥɢɱ. 
ɞɟɬɚɥɟɣ, 

ɲɬ 

Ɉɛɳɚɹ 
ɦɚɫɫɚ 

Ʉɨɪɩɭɫ 
128 0,0078 1 1 1 

Ɏɥɚɧɟɰ 
32 0,0078 0,25 2 0,5 

Ƚɥɭɲɢɬɟɥɶ 
141 0,0078 1,1 1 1,1 

Ʉɪɨɧɲɬɟɣɧ 
13 0,0078 0,1 2 0,2 

Ʉɨɠɭɯ  38 0,0078 0,3 1 0,3 

ɍɩɨɪ 
26 0,0078 0,2 2 0,4 

ɒɩɢɥɶɤɚ 
13 0,0078 0,1 4 0,4 

ɒɚɣɛɚ 
13 0,0078 0,1 16 1,6 

ȼɫɟɝɨ 
        5,5 

 

7.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧ-

ɫɬɪɭɤɰɢɢ 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɢɩɨɜɭɸ ɫɢɫɬɟɦɭ ɩɢɬɚɧɢɹ ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 

ɞɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

ȼ ɬɚɛɥɢɰɟ 7.2. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɚɜɬɨɦɨɛɢɥɶ ɩɟɪɟ-

ɜɨɡɢɬ ɝɪɭɡɵ ɫ ɦɚɥɨɣ ɩɥɨɬɧɨɫɬɶɸ. ɗɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɫɨ ɲɬɚɬɧɨɣ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɨɣ. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 7.2–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-
ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 8 10 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 45000 59186 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,5 0,5 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ·ɱ. 50 50 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 12 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 1700 1700 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɞ/ɱ 26 28 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

 60
ɰ

ɱ
T

t
W                                                      (7.3) 

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

Tɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ 

28 
7,1

8,0
601 ɱW  ɟɞ /ɱɚɫ 

26 
85,1

8,0
600 ɱW  ɟɞ /ɱɚɫ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

  
Ɍ ɫɥ  1

1
1 


 ɝɨɞɱ
ɟ

TW

GɆ ;     (7.4) 

ɫɥɝɨɞ0

0
0

T  T  


ɱ
ɟ

W

GɆ ,       

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ ɟɞ; 
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G1, G0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Wɱ1, Wɱ0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 10/(28·1700·10) =  0,000021 ɤɝ/ ɟɞ;    

Ɇɟ0 = 8/(26·1700·10) = 0,000018 ɤɝ/ ɟɞ.     

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2, ɫɬɪ.16]: 

 
ɝɨɞɱ

ɛ
ɟ

TW

C
F




1

1
1 ;      (7.5) 

ɝɨɞɱ

ɛ
ɟ ɌW

C
F




1

0
0 ,       

ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 46198/(27·1700) = 1,03 ɪɭɛ./ ɟɞ;     

Fɟ0 = 45000/(26·1700) =  1,02 ɪɭɛ./ ɟɞ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

  
  1

1
1

ɱ

e
ɟ

W

N
Э  ;     (7.6) 

 
  0

0
0

ɱ

e
ɟ

W

NЭ  ,       

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ*ɱ/ ɟɞ; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɗɟ1 = 0,5/27  = 0,0179 ɤȼɬ·ɱ/ ɟɞ;      

ɗɟ0 = 0,5/26  = 0,0192 ɤȼɬ·ɱ/ ɟɞ.      
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Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, [2]. 

ɱТ

ɪТ
ɟТ

W

n
Ɍ    ;      (7.7) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

0357,0
28

1
1 ɟɌ , ɱɟɥ·ɱ/ ɟɞ.      

0385,0
26

1
0 ɟɌ  ɱɟɥ·ɱ/ ɟɞ.      

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ  ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 11111 АɋɋɋS ɪɬɨЭɡɩ  ;    (7.8) 

00000 АɋɋɋS ɪɬɨЭɡɩ        

ɝɞɟ   ɋɡɩ1,ɋɡɩɨ0– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ./ ɟɞ. 

ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ ɟɞ; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ./ ɟɞ; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ ɟɞ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 111 ɟɡɩ ɌzC  ;     (7.9) 

 000 ɟɡɩ ɌzC ;       

ɝɞɟ  г1, z0 – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ./ɱ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 50 ɪɭɛ./ɱ. 

ɋɡɩ1 = 50·0,0357 = 1,79 ɪɭɛ./ ɟɞ;      

ɋɡɩ0 = 50·0,0385 = 1,93  ɪɭɛ./ ɟɞ.      
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Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ЭЭ ɐЭɋ  11 ;       (7.10) 

 ЭЭ ɐЭɋ 00 ,        

ɝɞɟ   ɐɗ –ɰɟɧɚ ɬɨɩɥɢɜɚ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 1 ɤȼɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɦ, (ɐɗ = 

4…5 ɪɭɛ./ɤȼɬ ɜ ɰɟɧɚɯ ɧɚ 05.2012 ). 

ɋɗ1 = 0,0179·4,5 = 0,08 ɪɭɛ./ ɟɞ ;     

ɋɗ0 = 0,0192·4,5= 0,09 ɪɭɛ./ ɟɞ.     

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 
ɝɨɞɱ1

ɪɬɨ1
1 Ɍ  W 100

ɇ  
1




 ɛ

ɪɬɨ
C

C ;    (7.11) 

ɝɨɞɱ0

ɪɬɨ00
0 Ɍ W  100

ɇ 



 ɛ

ɪɬɨ
C

C ,      

ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 59198·10/(100·28·1700) = 0,015 ɪɭɛ./ ɟɞ;    

ɋɪɬɨ0 = 45000·12/(100·26·1700) = 0,012 ɪɭɛ./ ɟɞ.    

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 ;
Ɍ  W 100

ɚТ 

ɝɨɞТɱТ 


 i
i

CɛА      (7.12) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 59198·10/(100·28·1700) = 0,015 ɪɭɛ./ ɟɞ;     

Ⱥ0 = 45000·10/(100·26·1700) = 0,01 ɪɭɛ./ ɟɞ.     

Ɉɬɫɸɞɚ, 

1экɫɩS  = 1,79+0,08+0,015+0,015 = 2,12 ɪɭɛ./ ɟɞ;     
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0экɫɩS  = 1,93+0,09+ 0,012+0,01 = 2,24 ɪɭɛ./ ɟɞ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

ɟɩɪ FSɋ  ɇ1 ȿ      (7.13)  

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,14, [2]. 

CɉɊ1 = 2,12+(0,14·1,03) = 2,21 ɪɭɛ./ ɟɞ.     

CɉɊ0 = 2,24+(0,14·1,02) = 2,38 ɪɭɛ./ ɟɞ.     

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

   ɝɨɞɱ110 Ɍ  W  SSЭɝɨɞ  ,    (7.14) 

ɝɨɞЭ  = (2,24-2,12) ·28·1700 = 9092 ɪɭɛ.     

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2]: 

  ɝɨɞɱ110 Ɍ  W  ɉɊɉɊɝɨɞ ɋɋȿ ,   (7.15) 

ȿɝɨɞ = (2,21-2,38)·28·1700= 9098 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ɝɨɞ

ɛ
ɨк Э

ɋɌ 1 ,     (7.16) 

Ɍɨɤ = 59186/9092 =  6,1 ɥɟɬ.     

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

1ɛ

ɝɨɞ
эф ɋ

Эȿ  ,     (7.17) 

ȿɷɮ = 8092/49186 =  0,58. 
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Ɍɚɛɥɢɰɚ 7.3– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 
%% ɤ ɛɚ-
ɡɨɜɨɦɭ 

ɂɫɯɨɞ-
ɧɵɣ 

ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɞ /ɱ 26 28 107,7 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɟɞ 0,000021 0,000021 100,0 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɟɞ 1,02 1,03 101,0 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɟɞ 0,0192 0,0179 93,2 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱ/ ɟɞ 0,0385 0,0357 92,7 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ 
ɟɞ 

2,24 2,12 92,4 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɟɞ 2,38 2,21 92,9 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 9092  

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  9098 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟ-
ɧɢɣ, ɥɟɬ. – 6,1  

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,2  
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ȼɕȼɈȾɕ 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟ-

ɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ  ɩɨ ɭɫɬɚɧɨɜɤɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɧɚ ɞɜɢɝɚɬɟɥɶ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɫɢɫɬɟɦɚ ɬɭɪɛɨɧɚɞɞɭɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82 

ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ 

ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɫɢɫɬɟɦɚɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 
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