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ɈɐȿɇɄȺ ȼɅɂəɇɂə ɊȺɁɆȿɊɈȼ ɑȺɋɌɂɐ ɂɁɇɈɋȺ,  

ɇȺɄȺɉɅɂȼȺȿɆɕɏ ɇȺ ɎɂɅɖɌɊɈɗɅȿɆȿɇɌȿ,  

ɇȺ ɂɇɌȿɇɋɂȼɇɈɋɌɖ ɂɏ ɊȿɇɌȽȿɇɈȼɋɄɈɃ ɎɅɍɈɊȿɋɐȿɇɐɂɂ 

ɉɊɂ ȾɂȺȽɇɈɋɌɂɄȿ ɆȺɋɅɈɋɂɋɌȿɆɕ ȺȼɂȺɐɂɈɇɇɕɏ ȽɌȾ 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɢɚɰɢɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɨ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɫɦɵɜɚ ɫ ɟɝɨ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ. 

Ɉɰɟɧɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɡɚɜɢɫɢɦɨɫɬɢ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 

ɫɢɝɧɚɥɚ ɨɬ ɪɚɡɦɟɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɫɦɵɜɟ. ɑɢɫɥɨ 

ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɞɜɢɝɚɬɟɥɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɧɬɝɟɧɨɜɫɤɚɹ ɮɥɭɨɪɟɫɰɟɧɰɢɹ; ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 

ɚɜɢɚɰɢɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ; ɫɦɵɜ ɫ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ; ɜɥɢɹɧɢɟ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɧɚ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ; ɢɡɧɨɫɧɵɟ ɩɪɨɰɟɫɫɵ. 
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EVALUATION OF EFFECT OF SIZE OF WEAR PARTICLES 

 (ACCUMULATED ON FILTER ELEMENT) ON THE INTENSITY OF 

THEIR X-RAY FLUORESCENCE WHEN DIAGNOSING THE OIL SYSTEM 

OF AVIATION GTE 



The article gives the assessment of the aviation engine technical status based on 

intensity of the flush x-ray fluorescence from its filter element. The evaluation rests 

on dependence of x-ray fluorescence analytical signal on the size of metal particles in 

the flush. The number of the large particles characterizes the level of wear of the 

engine. 

Key words: x-ray fluorescence; aviation engine technical status; flush from filter 

element; impact of the size of particles on intensity; wear processes.  

 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɚɜɢɚɰɢɨɧɧɵɯ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟ-

ɥɟɣ (ȽɌȾ) ɢɫɩɨɥɶɡɭɸɬ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ. Эɬɨɬ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ 

ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɥɥɚ ɜ ɩɪɨɛɟ ɦɚɫɥɚ. ȼ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɝɪɚɧɢɱ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɞɜɢɝɚɬɟɥɶ ɫɱɢɬɚɟɬɫɹ ɧɟɢɫɩɪɚɜɧɵɦ ɢ ɨɬɫɬɪɚɧɹɟɬɫɹ ɨɬ ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɟ ɛɨɥɟɟ 5% ɞɟɮɟɤɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɩɨ-

ɫɤɨɥɶɤɭ ɧɟ ɭɱɢɬɵɜɚɟɬ ɲɢɪɨɤɨɟ ɜɚɪɶɢɪɨɜɚɧɢɟ ɪɚɡɦɟɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɜ 

ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɦɚɫɥɚɯ. 

Ȼɨɥɟɟ ɩɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ ɞɜɢɝɚɬɟɥɟɣ ɧɟɫɭɬ ɞɚɧɧɵɟ ɨ ɫɨ-

ɞɟɪɠɚɧɢɢ ɢ ɪɚɡɦɟɪɚɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ, ɭɥɨɜɥɟɧɧɵɯ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɨɦ, 

ɤɨɬɨɪɵɟ ɜɚɪɶɢɪɭɸɬ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ɞɨɥɟɣ ɦɢɤɪɨɧɚ ɞɨ ɫɨɬɟɧ ɦɢɤɪɨɧ. ȼɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɞɥɹ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɞɜɢɝɚɬɟɥɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɦɟɬɨɞɚ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɜ ɩɪɨɛɟ ɫɦɵɜɚ ɫ 

ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɩɪɢ ɞɢɚɝɧɨ-

ɫɬɢɪɨɜɚɧɢɢ ɦɚɫɥɨɫɢɫɬɟɦɵ ɚɜɢɚɰɢɨɧɧɵɯ ȽɌȾ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɨɰɟɧɤɚ ɜɢɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ ɨɬ ɢɯ ɪɚɡɦɟɪɨɜ  

ɞɥɹ ɢɫɩɪɚɜɧɨɝɨ ɢ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɟɣ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɢɫɩɨɥɶɡɨɜɚɧ ɷɥɟɤɬɪɨɧɧɨ-ɡɨɧɞɨɜɵɣ ɦɢɤɪɨ-

ɚɧɚɥɢɡɚɬɨɪ JБA8200. Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ 

ɱɚɫɬɢɰ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɨ 1000 ɪɚɡ ɢ ɜɵɩɨɥɧɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨ-

ɫɬɚɜɚ ɤɚɠɞɨɣ ɱɚɫɬɢɰɵ. 



ɉɪɨɛɵ ɫɦɵɜɚ ɫ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɞɥɹ ɢɫɩɪɚɜɧɨɝɨ ɢ ɞɟ-

ɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɟɣ. ɉɪɨɛɵ ɫɦɵɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɫɚɞɨɤ ɱɚɫɬɢɰ, ɪɚɡɛɚɜ-

ɥɟɧɧɵɣ ɚɜɢɚɰɢɨɧɧɵɦ ɦɚɫɥɨɦ, ɚ ɞɥɹ ɷɥɟɤɬɪɨɧɧɨ-ɡɨɧɞɨɜɨɝɨ ɦɢɤɪɨɚɧɚɥɢɡɚ ɩɪɨɛɚ 

ɞɨɥɠɧɚ ɛɵɬɶ «ɫɭɯɚɹ». ɉɨɷɬɨɦɭ ɩɪɨɜɟɞɟɧɚ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɜɵɞɟ-

ɥɟɧɢɟɦ ɱɚɫɬɢɰ ɢɡ ɦɚɫɥɹɧɨɣ ɨɫɧɨɜɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɭɝɥɟɪɨɞ-

ɧɭɸ ɩɨɞɥɨɠɤɭ. ɇɚ ɦɢɤɪɨɚɧɚɥɢɡɚɬɨɪɟ ɨɩɪɟɞɟɥɟɧɵ ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɢɦɢɱɟ-

ɫɤɢɣ ɫɨɫɬɚɜ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɥɟɤɬɪɨɧɧɨ-ɡɨɧɞɨɜɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɢɥɢ ɧɚɛɨɪ ɫɩɟɤɬɪɨɜ 

(ɪɢɫ. 1) ɫ ɢɯ ɪɚɫɲɢɮɪɨɜɤɨɣ ɩɨ ɷɥɟɦɟɧɬɚɦ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɚɦɢɯ ɱɚɫɬɢɰ ɧɚ 

ɩɨɞɥɨɠɤɟ (ɪɢɫ. 2). 

Ɋɢɫ. 1. Ɋɟɝɢɫɬɨɝɪɚɦɦɚ ɱɚɫɬɢɰɵ ɢɡɧɨɫɚ ɧɚ ɨɫɧɨɜɟ ɠɟɥɟɡɚ 

 

Ɋɢɫ. 2. ɋɧɢɦɨɤ ɨɛɥɚɫɬɢ ɩɨɞɥɨɠɤɢ ɫ ɱɚɫɬɢɰɚɦɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜ 100 ɪɚɡ 

ȼ ɢɬɨɝɟ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɫɦɵɜɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɢɥɢ ɱɚɫɬɢɰɵ ɧɚ ɨɫɧɨɜɟ Fe (70,6%). ɑɚ-

ɫɬɢɰɵ ɧɚ ɨɫɧɨɜɟ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ: Cu, Mg, Al, Ti, Si, W ɜ ɫɭɦɦɟ ɧɟ ɩɪɟɜɵɲɚɸɬ 

30% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɱɚɫɬɢɰ. 



Ⱦɥɹ ɢɫɩɪɚɜɧɨɝɨ ɢ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɟɣ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɱɚɫɬɢɰ ɢɡɧɨɫɚ ɧɚ ɨɫɧɨɜɟ Fe (ɪɢɫ. 3 ɢ ɪɢɫ. 4), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ɋɢɫ. 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɢɡɧɨɫɚ ɧɚ ɨɫɧɨɜɟ Fe  

ɢɡ ɢɫɩɪɚɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɉɋ – 90Ⱥ 

 

Ɋɢɫ. 4. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɢɡɧɨɫɚ ɧɚ ɨɫɧɨɜɟ Fe  

ɢɡ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɉɋ – 90Ⱥ 

ɂɡ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ. 3 ɢ ɪɢɫ. 4, ɜɢɞɧɨ, 

ɱɬɨ ɦɚɤɫɢɦɭɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɦɟɳɟɧ ɜ ɨɛɥɚɫɬɶ 

ɤɪɭɩɧɵɯ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ. 

Ɉɰɟɧɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ  

ɨɬɞɟɥɶɧɨɣ ɱɚɫɬɢɰɵ ɨɬ ɟё ɪɚɡɦɟɪɨɜ 
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Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ, ɨɫɧɨ-

ɜɚɧɧɚɹ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɱɚɫɬɢɰɵ ɢɦɟɸɬ ɤɭɛɢɱɟɫɤɭɸ ɮɨɪɦɭ ɢ ɧɟ ɩɟɪɟ-

ɤɪɵɜɚɸɬɫɹ ɞɪɭɝɢɦɢ ɱɚɫɬɢɰɚɦɢ. Ɋɚɫɱɟɬ ɩɨɡɜɨɥɢɥ ɫɨɩɨɫɬɚɜɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɞɥɹ ɢɫɩɪɚɜɧɨɝɨ ɢ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɭɱɟɬɨɦ 

ɢɡɦɟɧɟɧɢɹ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ. 

ȼɥɢɹɧɢɟ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰɵ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɟ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧ-

ɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɝɥɨɳɟɧɢɟɦ ɜ ɧɟɣ ɩɟɪɜɢɱɧɨɝɨ ɢ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɢɡɥɭɱɟ-

ɧɢɹ. Ⱦɥɹ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɷɬɨ ɜɥɢɹɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɪɚɫɬɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɨɛɴɟɦɭ ɱɚɫɬɢɰɵ) ɬɨɥɶɤɨ ɞɥɹ ɪɚɡɦɟɪɨɜ 2–3 ɦɤɦ («ɬɨɧ-

ɤɢɣ» ɨɛɪɚɡɟɰ). ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɦɟɪɚ ɪɨɫɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɱɚɫɬɢɰ ɫɭɳɟɫɬɜɟɧɧɨ 

ɡɚɦɟɞɥɹɟɬɫɹ. Ɍɚɤ, ɩɪɢ ɪɚɡɦɟɪɚɯ ɨɬ 10 ɦɤɦ ɞɨ 40 ɦɤɦ (ɨɛɴɟɦ ɱɚɫɬɢɰɵ ɜɵɪɨɫ ɜ 

64 ɪɚɡɚ) ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɱɚɫɬɢɰɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 17 ɪɚɡ. 

Ɍɨ ɟɫɬɶ, ɪɨɫɬ ɡɚɦɟɞɥɹɟɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 3,8 ɪɚɡɚ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɧɬɝɟɧɨɜɫɤɨɣ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɞɥɹ ɤɭɛɢɱɟɫɤɢɯ ɱɚɫɬɢɰ Д2] ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

(ɬɚɛɥ. 1). 

Тɚɛɥɢцɚ 1  

Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɠɟɥɟɡɧɨɣ ɱɚ-

ɫɬɢɰɵ ɨɬ ɟɟ ɪɚɡɦɟɪɚ 

Ɋɚɡɦɟɪ (ɪɟɛɪɨ 

ɤɭɛɚ), ɦɤɦ 
10 20 30 40 50 100 200 300 400 500 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ, 

ɭɫɥ. ɟɞ. 
0,005 0,03 0,08 0,16 0,24 1,00 3,70 7,78 13,50 20,40 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥ. 1 ɞɚɧɧɵɯ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨ-

ɪɟɫɰɟɧɰɢɢ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ ɢ ɢɡ ɫɜɟɞɟɧɢɣ ɨ ɱɢɫɥɟ ɱɚɫɬɢɰ ɪɚɡɧɨɝɨ ɪɚɡɦɟɪɚ ɜ 

ɢɫɩɪɚɜɧɨɦ ɢ ɞɟɮɟɤɬɧɨɦ ɞɜɢɝɚɬɟɥɟ (ɪɢɫ. 3 ɢ ɪɢɫ. 4), ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɫɥɟɞɭɸɳɢɦ 

ɜɵɜɨɞɚɦ: 

1. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɜ ɞɟɮɟɤɬɧɨɦ 

ɞɜɢɝɚɬɟɥɟ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɥɹ ɢɫɩɪɚɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

Ɍɚɤ, ɞɥɹ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɭɦɦɚɪɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɜɧɚ 705, ɚ ɞɥɹ ɢɫ-

ɩɪɚɜɧɨɝɨ – 110. Ɍɨ ɟɫɬɶ ɞɥɹ ɞɟɮɟɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɧɬɝɟɧɨɜ-



ɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɜ ɫɦɵɜɚɯ ɫ ɦɚɫɥɨɮɢɥɶɬɪɚ ɜɵɪɨɫɥɚ ɜ 6 ɪɚɡ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɩɪɚɜɧɵɦ ɞɜɢɝɚɬɟɥɟɦ. 

2. ȿɫɥɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɨɧɢɬɨɪɢɧɝ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɬɨ ɫɥɟɞɭɟɬ 

ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɩɨɹɜɥɟɧɢɟ ɤɪɭɩɧɨɣ ɱɚɫɬɢɰɵ ɜ ɫɦɵɜɟ ɫ ɦɚɫɥɨɮɢɥɶɬɪɚ ɡɚɦɟɬɧɟɟ 

ɫɤɚɠɟɬɫɹ ɧɚ ɢɫɩɪɚɜɧɨɦ ɞɜɢɝɚɬɟɥɟ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɤɪɭɩɧɨɣ ɱɚɫ-

ɬɢɰɵ (ɧɚɩɪɢɦɟɪ, 500 ɦɤɦ) ɜ ɫɦɵɜɟ ɢɫɩɪɚɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɧɬ-

ɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 20%, ɬɨɝɞɚ ɤɚɤ ɩɨɹɜɥɟɧɢɟ ɬɚɤɨɣ ɱɚɫ-

ɬɢɰɵ ɜ ɞɟɮɟɤɬɧɨɦ ɞɜɢɝɚɬɟɥɟ ɢɡɦɟɧɢɬ ɫɭɦɦɚɪɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɥɭɨɪɟɫɰɟɧ-

ɰɢɢ ɩɪɢɦɟɪɧɨ ɧɚ 4%. 

3. ȼɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵɦ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɫɢɬɨɜɨɟ ɪɚɡɞɟɥɟɧɢɟ ɨɫɚɞɤɚ ɫɦɵɜɚ ɫ 

ɦɚɫɥɹɧɨɝɨ ɮɢɥɶɬɪɚ ɧɚ ɞɜɟ ɮɪɚɤɰɢɢ ɱɟɪɟɡ ɫɢɬɨ 100 ɦɤɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɨɩɨ-

ɫɬɚɜɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɮɪɚɤ-

ɰɢɣ. Ɍɚɤɨɣ ɤɪɢɬɟɪɢɣ ɛɭɞɟɬ ɜɟɫɶɦɚ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɩɨɹɜɥɟɧɢɸ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ 

ɧɚ ɦɚɫɥɨɮɢɥɶɬɪɟ. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɚɥɢɱɢɟ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ ɜ ɩɪɨɛɟ ɫɦɵɜɚ 

ɫ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ, ɱɬɨ ɫɨɜɟɪɲɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɚɜɢɚɰɢɨɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɩɥɚɧɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɫɬɟɩɟɧɶ ɢɫɩɪɚɜɧɨɫɬɢ ɞɜɢɝɚɬɟ-

ɥɟɣ ɩɨ ɪɚɡɦɟɪɭ ɢ ɤɨɥɢɱɟɫɬɜɭ ɱɚɫɬɢɰ ɜ ɫɦɵɜɚɯ ɫ ɦɚɫɥɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɪɟɲɟɧɢɹ 

ɷɬɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 

ɢ ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ. 
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