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Ɋɟɮɟɪɚɬ: ȼ ɫɬɚɬɶɟ ɫ ɤɨɦɦɟɧɬɚɪɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɧɚɝɪɭɠɟɧɧɨɝɨ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɚ ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ “ɉɈɅȿɋɖȿ”. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɬɨɱɧɢɬɶ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɨɛɢɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ. 

Summary: The article deals with analytic description and comments for motion equation of loaded 

hydro cylinder of the mounted lifting device of the multi-purposО poаОr unТt “POLESSIE”. This equation's 

usage makes it possible to define more adequate piston's motion and lifting capacity of the mobile power 

unit's mounted lifting device. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɪɟɞɫɬɜɨ, ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ.   

Key words: multi-purpose power unit, mounted lifting device, motion law of a piston, lifting capacity. 

 

ȼɜɟɞɟɧɢɟ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɟɯ ɩɨɤɨɥɟɧɢɣ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ (ɍɗɋ) 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɉɇɍ), ɧɚɢɛɨɥɟɟ 
ɷɧɟɪɝɨɟɦɤɨɣ ɨɩɟɪɚɰɢɟɣ, ɜɵɩɨɥɧɹɟɦɨɣ ɉɇɍ ɫ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɨɣ (ɇɆ) ɹɜɥɹɟɬɫɹ ɟё ɩɟɪɟɜɨɞ ɢɡ ɪɚɛɨ-
ɱɟɝɨ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ Д1Ж. ɒɥɟɣɮ, ɧɚɜɟɲɢɜɚɟɦɵɯ ɧɚ ɍɗɋ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ, ɢɦɟɟɬ ɬɟɧɞɟɧ-
ɰɢɸ ɤ ɪɨɫɬɭ, ɩɪɢ ɷɬɨɦ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɟɦɵɣ ɩɪɨɰɟɫɫ ɩɨɞɴɟɦɚ ɇɆ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɧɟɷɤɨɧɨɦɢɱɧɨ.   

Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ, ɡɚɬɪɭɞɧɹɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɟ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɟ ɍɗɋ ɫ ɪɚɡɧɵɦɢ ɇɆ, ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɉɇɍ ɪɟɠɢɦɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɫ/ɯ ɬɟɯɧɢɤɢ.  ɋɪɟɞɢ ɤɨɧɫɬɪɭɤɬɨɪɨɜ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɩɚɫɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨ-
ɫɬɢ ɉɇɍ, ɤɨɫɜɟɧɧɨ ɫɜɹɡɚɧɧɚɹ ɫ ɞɨɫɬɢɠɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ    t,S,S,SftS  , ɩɨɤɚ ɚɤɬɢɜɧɨ  ɧɟ ɞɢɫɤɭɬɢɪɭɟɬɫɹ. ȼ ɷɬɨɦ ɦɨɠɧɨ ɭɛɟɞɢɬɶɫɹ, ɩɨɡɧɚ-
ɤɨɦɢɜɲɢɫɶ ɫ ɬɟɦɚɬɢɤɨɣ ɬɟɡɢɫɨɜ ɞɨɤɥɚɞɨɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ Д2,3Ж ɡɚ 
ɩɨɫɥɟɞɧɢɟ ɩɹɬɶ ɥɟɬ. 

ȼ ɬɟɯɧɢɱɟɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɚɯ Ɋɨɫɫɢɢ Д4Ж ɢ Ȼɟɥɚɪɭɫɢ ɪɚɫɱёɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɉɇɍ, ɨɛɵɱɧɨ, 
ɜɟɞɟɬɫɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɢɡ ɭɱɟɛɧɢɤɚ Д5Ж ɜɵɪɚɠɟɧɢɸ: 
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ɝɞɟ, m - ɦɚɫɫɚ ɩɨɞɧɢɦɚɟɦɨɝɨ ɝɪɭɡɚ (ɇɆ) ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦ ɭɫɢɥɢɢ ɧɚ ɲɬɨɤɟ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɚ - max

ɲɬF , g - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, Ɇɇ - ɫɪɟɞɧɢɣ ɄɉȾ Ɇɇ, 
Si - ɩɟɪɟɞɚɬɨɱɧɨɟ 

ɱɢɫɥɨ Ɇɇ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢ Д4Ж. 
 

ɐɟɥɶ ɪɚɛɨɬɵ: ɨɛɨɫɧɨɜɚɧɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɬɨɱɧɟɧɧɵɣ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɪɚɜ-
ɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚɝɪɭɠɟɧɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ) ɉɇɍ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɜɵɪɚɠɟ-
ɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɟɝɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ.  

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɞɟɤɜɚɬɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɚɝɪɭɠɟɧɧɨɝɨ ɫɨ ɫɬɨ-
ɪɨɧɵ  ɦɟɯɚɧɢɡɦɚ ɧɚɜɟɫɤɢ (ɪɢɫ.1) ɝɢɞɪɨɩɪɢɜɨɞɚ ɉɇɍ, ɜɚɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɚɜɢɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɞɜɢɠɟɧɢɹ 
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ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (Ƚɐ). ɉɪɢ ɩɨɞɫɬɚɧɨɜɤɟ ɜ ɭɪɚɜɧɟɧɢɟ Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɜɵɪɚɠɟɧɢɹ ɞɥɹ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɜɢɠɭɳɟɣɫɹ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ (ɇɆ) ɢɥɢ ɪɚɛɨɱɟɝɨ ɨɪɭɞɢɹ, ɫɱɢɬɚɹ ɩɪɢ ɷɬɨɦ, 
ɱɬɨ ɨɛɨɛɳɟɧɧɚɹ ɫɢɥɚ ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɫɢɥɨɣ, ɞɜɢɠɭɳɟɣ ɩɨɪɲɟɧɶ ɢ ɫɢɥɚɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢ-
ɠɟɧɢɸ, ɩɨɫɥɟ ɧɟɤɨɬɨɪɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɟ: 
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ɬɪɞɜ                   (1) 

 

ɝɞɟ, S , S , S  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɨɛɳɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ (ɯɨɞ ɩɨɪɲɧɹ), ɟё ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟ-
ɧɢɟ; )(Sm  – ɩɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ; )(Sm - ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɲɬɨɤɭ Ƚɐ ɦɚɫɫɵ ɩɨ ɨɛɨɛ-
ɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ; ɞɜF  – ɞɜɢɠɭɳɚɹ ɫɢɥɚ, )(SF  - ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ; )(SF

ɩɪ
ɬɪ  - ɩɪɢɜɟɞɟɧɧɚɹ ɫɢɥɚ 

ɬɪɟɧɢɹ.  

 
 

Ɋɢɫɭɧɨɤ 1 - ɋɯɟɦɚ ɩɨɞɴɟɦɚ ɦɟɯɚɧɢɡɦɨɦ ɧɚɜɟɫɤɢ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ  
 

Ⱥɧɚɥɢɡɢɪɭɹ ɥɟɜɭɸ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (1), ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɲɬɨɤɭ 
Ƚɐ ɫɢɥɵ ɢɧɟɪɰɢɢ, ɨɬɦɟɬɢɦ, ɱɬɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ Д5Ж, ɭ ɧɚɫ ɨɧɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬ. ɉɟɪɜɚɹ ɤɨɦɩɨ-
ɧɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬ ɱɚɫɬɶ ɫɢɥɵ ɢɧɟɪɰɢɢ, ɡɚɜɢɫɹɳɭɸ ɨɬ ɭɫɤɨɪɟɧɢɹ ɩɨɪɲɧɹ (ɪɢɫ. 2), ɚ ɜɬɨɪɚɹ ɤɨɦɩɨɧɟɧɬɚ 
ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ ɢ ɩɨɫɬɨɹɧɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɩɟɪɢɨɞ ɟɝɨ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɞɜɢɠɟɧɢɹ.  

ɉɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ Ƚɐ ɦɚɫɫɚ ɇɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɷɥɟɦɟɧɬɨɜ ɡɚɦɤɧɭɬɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɰɟɩɢ, ɜɤɥɸɱɚɸɳɟɣ ɡɜɟɧɶɹ Ɇɇ ɢ ɇɆ. 
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ɝɞɟ, 
6m , 

6J  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɚ ɢ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɇɆ;  )(SIv
 – ɚɧɚɥɨɝ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨ-

ɫɬɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ; )(6 S - ɚɧɚɥɨɝ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɇɆ.  
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɦɚɫɫɚ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ  
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ȼɵɪɚɠɟɧɢɟ (2) ɬɚɤɠɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬ: ɩɟɪɜɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɥɢɹɧɢɟ ɦɚɫɫɵ ɇɆ, ɚ 
ɜɬɨɪɚɹ ɟё ɦɨɦɟɧɬɚ ɢɧɟɪɰɢɢ. ȼ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ Д5Ж ɩɟɪɜɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɚɧɚɥɨɝ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ -  SIS6

, ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɨɞɴ-
ɟɦɚ ɇɆ, ɚ ɫɬɚɧɞɚɪɬ Д6Ж,  ɦɟɠ ɬɟɦ, ɞɨɩɭɫɤɚɟɬ ɡɚɜɚɥ ɫɬɨɣɤɢ -

6   ɞɨ 15 ɝɪɚɞɭɫɨɜ, (ɪɢɫ. 1), ɩɪɢ ɷɬɨɦ 
ɜɬɨɪɚɹ ɤɨɦɩɨɧɟɧɬɚ ɜ Д5Ж ɞɚɠɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ. ɇɨ, ɫ ɩɨɹɜɥɟɧɢɟɦ ɬɹɠɟɥɵɯ ɢ ɨɛɴɟɦɧɵɯ ɚɞɚɩɬɟɪɨɜ 
(ɄɉɊ-9, ɄɇɄ-500, Ʉɋɇ-6), ɚɝɪɟɝɚɬɢɪɭɟɦɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɉɇɍ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ (ɍɗɋ), ɜɵɩɭɫɤɚɟɦɵɦɢ ɈȺɈ “Ƚɨɦɫɟɥɶɦɚɲ”, ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɉɇɍ, ɧɟɨɛɯɨɞɢɦ ɭɱɟɬ ɜɥɢɹɧɢɹ, ɤɚɤ ɩɪɢɜɟɞɟɧɧɨɣ ɫɢɥɵ ɬɪɟɧɢɹ, ɬɚɤ ɢ ɨɛɟɢɯ ɤɨɦɩɨɧɟɧɬ ɩɪɢɜɟɞɟɧɧɨɣ 
ɫɢɥɵ ɢɧɟɪɰɢɢ.  

Ⱥɧɚɥɨɝ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɇɆ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɢɡɜɨɞɧɭɸ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɫɬɨɣɤɢ (
6L ) 

ɩɨ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ, ɫɜɹɡɵɜɚɸɳɢɣ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɩɨɞɴɟɦɧɨɝɨ ɪɵɱɚɝɚ ɢ ɇɆ, ɨɩɪɟɞɟɥɹɟ-
ɦɵɣ ɩɨ ɜɵɪɚɠɟɧɢɸ Д7Ж: 

 

)()()( 6336 SUSS                    (3) 

 

ɝɞɟ, )(3 S - ɚɧɚɥɨɝ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɩɨɜɨɪɨɬɧɨɝɨ ɪɵɱɚɝɚ - 
3L ; )(63 SU - ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨ-

ɲɟɧɢɟ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɡɜɟɧɶɟɜ 
6L ɢ 

3L . 

Ⱥɧɚɥɨɝ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɩɨɜɨɪɨɬɧɨɝɨ ɪɵɱɚɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
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LLSLL
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d
S







        (4) 

 

ɝɞɟ, 
13L - ɛɚɡɚ ɱɟɬɵɪɟɯɡɜɟɧɧɢɤɚ ɉ01ɉ23ɉ03 (ɪɢɫ.1). 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ )(63 SU ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɡɚɦɤɧɭɬɨɣ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɰɟɩɢ (ɪɢɫ.1), ɜɵɩɨɥɧɹɟɦɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ ɡɚɦɤɧɭɬɵɯ ɜɟɤɬɨɪɧɵɯ ɤɨɧɬɭɪɨɜ Д8Ж: 

 

 )()()( 655363 SUSUSU
 
 

 
 )()(sin

)()(sin

)()(sin

)()(sin

676

7556

455

43434

SSL

SSL

SSL

SSL








(5) 

 

ɝɞɟ, )(34 S , )(4 S , )(5 S , )(6 S , )(7 S - ɭɝɥɵ, ɨɛɪɚɡɭɟɦɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɜɟɧɶɹɦɢ 
ɡɚɦɤɧɭɬɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɰɟɩɢ ɜ ɩɪɚɜɨɣ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ )(53 SU ɢ )(65 SU - ɩɟɪɟɞɚ-
ɬɨɱɧɵɟ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɭɝɥɨɜɵɦɢ ɫɤɨɪɨɫɬɹɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɜɟɧɶɟɜ. 

ȼ ɜɵɪɚɠɟɧɢɢ (2) ɦɚɫɫɵ ɢ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɡɜɟɧɶɟɜ Ɇɇ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɱɬɢ 
ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ ɦɟɧɶɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɇɆ. Ⱥɧɚɥɨɝ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 
ɇɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ ɤ ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɹ Ƚɐ:  

 

S

S
SI S


)(

)( 6
   

 

ɝɞɟ, 
6S , S  - ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ ɢ ɩɨɪɲɧɹ Ƚɐ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɫɤɨɥɶɤɭ 2

6

2

66 SSS YX   , ɬ. ɟ. ɜɫɟɝɞɚ    SISI S6  - Д6Ж, ɩɨɫɬɨɥɶɤɭ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɟ-

ɞɟɧɧɨɣ ɦɚɫɫɵ ɇɆ ɩɨ ɜɵɪɚɠɟɧɢɸ )()(
2

66 SImSm S ɢɡ Д5Ж ɞɥɹ ɫɥɭɱɚɹ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɹ ɍɗɋ ɫ ɜɵɲɟ-
ɭɩɨɦɹɧɭɬɵɦɢ ɬɹɠɟɥɵɦɢ ɚɞɚɩɬɟɪɚɦɢ ɧɟɤɨɪɪɟɤɬɧɨ. ɉɨɞɫɬɚɜɢɜ ɜ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

6S  ɡɧɚ-

ɱɟɧɢɹ  ɞɥɹ 2

6SX  ɢ 2

6SY  ɢ, ɜɵɩɨɥɧɢɜ ɧɟɤɨɬɨɪɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɥɭɱɢɦ: 
 

     )()(cos2 66565665

2

6

2

65

2

565 SSLLULULSI SSS       (6) 
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ɝɞɟ, 
5 - ɚɧɚɥɨɝ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɧɢɠɧɟɣ ɬɹɝɢ.   

ɉɪɨɢɡɜɨɞɧɚɹ ɨɬ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 

)],()()()([(2)( 6666 SSJSISImSm vv                  (7) 

 

ɝɞɟ, )(SIv
  – ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ )(SIv

 ɩɨ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ; )(6 S  - ɚɧɚɥɨɝ ɭɝɥɨɜɨɝɨ 
ɭɫɤɨɪɟɧɢɹ ɇɆ. 

Ⱥɧɚɥɨɝ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ ɇɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɩɨɜɬɨɪɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 
ɚɧɚɥɨɝɚ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɇɆ ɩɨ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ. 

 

   )()()()()()()()()( 65536553363366 SUSUSUSUSSUSSS   

 

Ɂɞɟɫɶ )(3 S  - ɚɧɚɥɨɝ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ ɡɜɟɧɚ 
3L , ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɞɢɮɮɟɪɟɧɰɢ-

ɪɨɜɚɧɢɹ ɩɨ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ - S  ɚɧɚɥɨɝɚ ɟɝɨ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ - )(3 S : 
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ɉɪɨɢɡɜɨɞɧɵɟ ɩɨ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɟ ɨɬ ɮɭɧɤɰɢɣ  SU53
, )(65 SU , )(SI  ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɢɡ ɤɭɪɫɚ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ ɚɥɝɨɪɢɬɦɭ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɮɭɧɤɰɢɣ. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɩɪɢɫɭɬɫɬɜɭɸɳɟɣ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɩɪɢɜɟɞɟɧɧɨɣ ɫɢɥɵ ɬɪɟɧɢɹ, ɬɨ ɜɵɜɨɞ ɟё ɚɧɚɥɢ-
ɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ ɭɠɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜ Д9Ж. Ɂɞɟɫɶ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ ɟё ɩɟɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ 
(ɪɢɫ.3) ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɧɹɬɨɝɨ ɜ Д5Ж “ɭɫɪɟɞɟɧɧɨɝɨ” ɡɧɚɱɟɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 3 - ɉɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɢɥɚ ɬɪɟɧɢɹ 

 

Ⱦɜɢɠɭɳɚɹ ɫɢɥɚ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɜɧɚ ɩɪɢɜɟɞɟɧɧɨɣ ɧɚɝɪɭɡɤɟ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɬɪɟɯ 
ɤɨɦɩɨɧɟɧɬ Д9Ж. Ȼɨɥɶɲɚɹ ɟё ɱɚɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɟ - )(SF , ɪɚɜɧɨɣ ɩɪɨɢɡɜɟɞɟɧɢɸ ɜɟɫɚ 
ɇɆ ɧɚ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ -  SIS6

. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɪɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ (ɬɚɛɥ. 1 ɢ 
ɬɚɛɥ. 2) ɧɟɤɨɬɨɪɵɯ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɉɇɍ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ ɢ ɟё ɩɪɨɢɡɜɨɞɧɨɣ 
ɩɪɢ ɩɨɞɴɟɦɟ ɤɨɫɢɥɤɢ ɄɉɊ-9 ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ «ɍɗɋ-290/450».  
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Ɍɚɛɥɢɰɚ 1 - ȼɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɇɍ «ɍɗɋ-290/450» 

 

S Y56(S) 
6 (S) 

6 (S) Is(S) m(S) Iv(S)  SM  
 
 SM

Sm
  SM   

ДɦЖ ДɦЖ ДɝɪɚɞЖ Д1/ɦЖ [-] ДɤɝЖ [-] ДɤɝЖ [-] Дɤɝ/ɦЖ 
0,571*          

0,596 0,551 89,261 0,583 2,687 2,816∙10
4
 2,813 3,205∙104

 0,879 1,515∙105
 

0,621 0,605 90,132 0,632 2,805 3,069∙10
4
 2,943 3,518∙104

 0,872 1,079∙105
 

0,646 0,66 91,07 0,678 2,885 3,246∙10
4
 3,043 3,771∙104

 0,861 9,822∙104
 

0,671 0,715 92,077 0,728 2,952 3,399∙10
4
 3,136 4,021∙104

 0,845 1,034∙105
 

0,696 0,771 93,16 0,785 3,015 3,545∙10
4
 3,234 4,295∙104

 0,825 1,174∙105
 

0,721 0,827 94,33 0,851 3,079 3,697∙10
4
 3,344 4,614∙104

 0,801 1,386∙105
 

0,746 0,883 95,601 0,929 3,147 3,862∙10
4
 3,469 4,995∙104

 0,773 1,677∙105
 

0,771 0,94 96,998 1,021 3,222 4,049∙10
4
 3,615 5,461∙104

 0,741 2,066∙105
 

0,796 0,995 98,539 1,133 3,305 4,260∙10
4
 3,786 6,039∙104

 0,705 2,592∙105
 

0,821 1,051 100,25 1,268 3,401 4,511∙10
4
 3,99 6,773∙104

 0,666 3,315∙105
 

* ɩɪɢ S = 0,571 ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɰɟɩɶ, ɫɨɫɬɨɹɳɚɹ ɢɡ Ɇɇ ɢ ɇɆ, ɧɟ ɡɚɦɤɧɭɬɚ. 
 

Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ  Sm  ɞɥɹ ɉɇɍ ɬɪɚɤɬɨɪɚ ɜ  Д5Ж ɜɟɞɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ, ɧɟ ɭɱɢɬɵ-
ɜɚɸɳɟɦɭ ɜɥɢɹɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɤɨɪɨɫɬɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ: 

 

   ,SImSm S

2

66           (8) 

 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ  SM  ɛɟɡ ɭɱɟɬɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ ɇɆ – ɜɬɨɪɨɣ ɤɨɦɩɨɧɟɧɬɵ ɮɨɪɦɭɥɵ (2), ɬ.ɟ.    ,2

6 SImSM   Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɬɚɛɥɢɰɵ 1 ɪɚɡɥɢ-
ɱɢɹ ɦɟɠɞɭ  Sm  ɢ  SM  ɫɭɳɟɫɬɜɟɧɧɵ, ɢ ɡɚ ɰɢɤɥ ɢɡɦɟɧɟɧɢɹ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɵ ɩɪɨɝɪɟɫɫɢɜɧɨ 
ɧɚɪɚɫɬɚɸɬ ɨɬ12,1% ɞɨ 33,3%. 
 

Ɍɚɛɥɢɰɚ 2 - ȼɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɇɍ «ɍɗɋ-290/450» 

 
S F(S) Fɢɧ(S) n1(S) Fɬɪ(S) n2(S) Fɝɰ(S) n(S) ɪɝɰ(S) GS(S) 

[ɦ] [ɤɇ] [ɇ] [%] [ɤɇ] [%] [ɤɇ] [%] [Ɇɉɚ] [ɤɇ] 

0,571          

0,596 104,8 371,09 0,354 17,59 16,78 123,57 17,14 9,518 81,46 

0,621 109,4 264,27 0,242 17,93 16,39 127,34 16,63 9,809 78,31 

0,646 112,5 240,64 0,214 18,16 16,14 130,43 16,36 10,046 76,12 

0,671 115,1 253,33 0,220 18,39 15,97 133,33 16,21 10,270 74,27 

0,696 117,6 287,58 0,245 18,63 15,85 136,32 16,09 10,503 72,52 

0,721 120,1 339,63 0,228 18,92 15,75 139,55 16,00 10,750 70,76 

0,746 122,7 410,85 0,335 19,28 15,71 143,20 16,05 11,032 68,89 

0,771 125,6 506,28 0,403 19,73 15,70 147,42 16,11 11,355 66,86 

0,796 128,9 635,04 0,493 20,24 15,71 152,38 16,19 11,737 64,63 

0,821 132,6 812,22 0,612 20,85 15,72 158,36 16,34 12,198 62,11 

Fɝɰ(S), ɪɝɰ(S) – ɩɪɢɜɟɞɟɧɧɚɹ ɤ Ƚɐ ɧɚɝɪɭɡɤɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɟɝɨ ɧɚɩɨɪɧɨɣ ɩɨɥɨɫɬɢ 

GS6(S) - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɉɇɍ  
 

ȼɥɢɹɧɢɟ ɤɚɠɞɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɢɜɟɞɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɥɟɡɧɨɣ ɟɟ ɱɚɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɤɨɦɩɨɧɟɧɬɵ (n1 ɢ n2) ɨɬɞɟɥɶɧɨ ɢ ɜ ɫɭɦɦɟ n: 
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  

 

ɂɡ ɬɚɛɥɢɰɵ 2 ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɜɟɞɟɧɧɚɹ ɫɢɥɚ ɢɧɟɪɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,354% ɞɨ 0,612%  ɨɬ ɩɨ-
ɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ, ɟё ɭɱɚɫɬɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɲɬɨɤɭ Ƚɐ ɧɚɝɪɭɡɤɢ ɦɢɧɢɦɚɥɶɧɨ. ɋ ɞɪɭ-
ɝɨɣ ɫɬɨɪɨɧɵ ɩɪɢɜɟɞɟɧɧɚɹ ɫɢɥɚ ɬɪɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɱɚɫɬɶ ɨɬ ɨɬ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ (ɨɬ 
15,70% ɞɨ 16,78%).   

Ⱥɧɚɥɢɬɢɱɟɫɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɉɇɍ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ:  
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    
max

6

max

min

6

S

ɩɪ
ɬɪ

ɩɪ
ɢɧcɝɰ

S
I

SFSFFp
G

 
  ,                                (9) 

 

ɝɞɟ max

ɝɰp - ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ Ƚɐ; 
cF - ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ Ƚɐ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɧɨɣ ɦɚɝɢ-

ɫɬɪɚɥɢ; )(


SF
ɩɪ

ɢɧ  - ɩɪɢɜɟɞɟɧɧɚɹ ɫɢɥɚ ɢɧɟɪɰɢɢ ɢ )(


SF
ɩɪ

ɬɪ  - ɩɪɢɜɟɞɟɧɧɚɹ ɫɢɥɚ ɬɪɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɞɥɹ ɡɧɚɱɟɧɢɹ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɵ - 
S , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɤɫɢɦɭɦɭ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ (ɞɥɹ 

ɉɇɍ ɍɗɋ, ɤɚɤ ɩɪɚɜɢɥɨ,  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɨɥɨɠɟɧɢɸ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ). 
ȼ ɮɨɪɦɭɥɟ (9) ɩɨɞ max

ɝɰp  ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɧɚɩɨɪɧɨɣ ɩɨɥɨ-
ɫɬɢ Ƚɐ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɫɨ ɫɬɨɪɨɧɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɢ 
ɧɚɫɬɪɨɣɤɨɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 

Ɂɚɩɚɫ ɩɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɉɇɍ ɍɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɪɚɡɜɢɜɚ-
ɟɦɵɦ ɉɇɍ (ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ S) ɦɢɧɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ - 

min

6S
G  ɢ ɜɟɫɨɦ 

ɇɆ - P6 , ɤ ɜɟɫɭ ɇɆ:   
 

%100
-

6

6

min

6 
P

PG
G S

S                                    (10) 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
SG = 59,3%. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɵ ɦɨɠɟɦ: 1. ɭɜɟɥɢɱɢɬɶ ɧɚ 59% ɜɟɫ ɇɆ; 2. 

ɭɜɟɥɢɱɢɬɶ ɧɚ 59% ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɨɬ ɨɫɢ ɩɨɞɜɟɫɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɇɆ; 3. ɭɜɟɥɢɱɢɬɶ 1 ɢ 
2, ɧɨ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 59%. ɂɦɟɸɳɢɣɫɹ ɡɚɩɚɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɞɨɥɠɟɧ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɉɇɍ, ɩɪɢ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɹ ɍɗɋ ɫ ɄɉɊ-9 ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɧɚɫɬɪɨɣɤɭ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɉɇɍ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ Ɇɇ - max

6SI  ɩɨɡɜɨɥɹɟɬ ɪɚɫ-
ɫɱɢɬɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ  ɡɚɞɚɧɧɵɦ 

6SL  ɢ 
6S (ɪɢɫ.1), ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 

6SG  ɉɇɍ ɍɗɋ. ɗɬɚ ɨɛɵɱ-

ɧɨ ɪɚɫɱɟɬɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ min

6SG =62,11 ɤɇ (ɫɦ. ɬɚɛɥ.2), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ max

6SI = 3,401 (ɫɦ. ɬɚɛɥ.1)  
Ɏɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ ɜɵɪɚɠɟɧɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɫɢɥɵ ɢɧɟɪɰɢɢ ɩɨɡɜɨɥɹ-

ɟɬ ɬɨɱɧɟɟ ɨɰɟɧɢɬɶ ɄɉȾ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɛɚɡɨɜɨɝɨ, ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɢɥɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ  
ɉɇɍ, ɱɬɨ ɜɚɠɧɨ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɫɥɭɱɚɟ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɹ ɍɗɋ (ɢɥɢ 
ɞɪɭɝɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ) ɫ ɬɹɠɟɥɵɦɢ ɢ ɨɛɴɟɦɧɵɦɢ ɚɞɚɩɬɟɪɚɦɢ. 

 

Ɂɚɤɥɸɱɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɟ, ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɚɝɪɭɠɟɧɧɨɝɨ ɫɨ ɫɬɨɪɨɧɵ  ɦɟɯɚɧɢɡɦɚ 
ɧɚɜɟɫɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɉɇɍ, ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɜɚɠɧɨɫɬɢ ɭɱɟɬɚ ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɇɆ 
ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɹ ɧɚɜɟɫɧɨɣ ɬɟɯɧɢɤɢ ɫ ɍɗɋ ɢɥɢ ɞɪɭɝɢɦɢ ɦɨ-
ɛɢɥɶɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɬɪɚɤɬɨɪ, ɫɚɦɨɯɨɞɧɨɟ ɲɚɫɫɢ), ɢɦɟɸɳɢɦɢ ɢɞɟɧɬɢɱɧɵɟ ɩɨ 
ɫɬɪɭɤɬɭɪɟ ɉɇɍ. 

ȼɟɫ ɇɆ ɢ ɭɞɚɥɟɧɢɟ ɟё ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɬ ɨɫɢ ɩɨɞɜɟɫɚ Ɇɇ Ɇɗɋ ɢɦɟɸɬ ɨɛɳɭɸ ɬɟɧɞɟɧɰɢɸ ɤ 
ɪɨɫɬɭ, ɚ ɬɪɚɟɤɬɨɪɢɹ ɩɨɞɴɟɦɚ ɇɆ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɚ, ɟɫɥɢ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɟɧ ɞɨɫɬɚɬɨɱɧɵɣ 
ɡɚɩɚɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɉɇɍ. 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ Ɇɇ ɍɗɋ -  SIS6
,  SI  ɢɡɦɟɧɹɸɬɫɹ (ɤɚɤ ɩɪɚɜɢɥɨ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ) ɩɨ ɦɟ-

ɪɟ ɩɨɞɴɟɦɚ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ, ɢɯ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɟɫ ɩɨɞɧɢɦɚ-
ɟɦɨɣ ɇɆ ɢ ɟё ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɩɨɞɜɟɫɚ, ɚ ɫ ɞɪɭɝɨɣ ɜɥɢɹɸɬ ɧɚ ɞɢɧɚɦɢɤɭ ɩɨɞɴɟɦɚ ɇɆ.  

 Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɫɢɥ ɢɧɟɪɰɢɢ ɢ ɬɪɟɧɢɹ ɜ 
ɉɇɍ ɍɗɋ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɞɟɧɬɢɱɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ ɉɇɍ ɬɪɚɤɬɨɪɨɜ, ɫɚɦɨɯɨɞɧɵɯ ɲɚɫɫɢ ɢ 
ɮɪɨɧɬɚɥɶɧɵɯ ɩɨɝɪɭɡɱɢɤɨɜ.  
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