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Наɰɿɨɧаɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞаɪɫɬɜа ɬа ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜаɧɧɹ, 
 ɦ. Ɋɿɜɧɟ , ɍɤɪаʀɧа 

 

ȼ ɪɨɛɨɬɿ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ ɿ ɧɚɞɿɣɧɿɫɬɶ ɩɥɭɧɠɟɪɧɢɯ 
ɩɚɪ ɩɚɥɢɜɧɢɯ ɧɚɫɨɫɿɜ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ ɬɚ ɪɨɡɩɢɥɸɜɚɱɿɜ ɮɨɪɫɭɧɨɤ ɩɪɢ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɚ 
ɛɿɨɞɢɡɟɥɿ ɬɚ ɫɭɦɿɲɟɜɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ. ȼɧɟɫɟɧɿ ɤɨɪɟɤɬɢɜɢ ɞɨ ɤɟɪɿɜɧɢɰɬɜɚ ɩɨ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɞɢɡɟɥɿɜ.  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɟɤɫɩɥɭɚɬɚɰɿɹ, ɛɿɨɞɢɡɟɥɶ, ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ, ɧɚɞɿɣɧɿɫɬɶ, ɩɥɭɧɠɟɪɧɚ ɩɚɪɚ, 
ɪɨɡɩɢɥɸɜɚɱ ɮɨɪɫɭɧɤɢ 

 

ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ 
ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ ɬɨɩɥɢɜɧɵɯ ɧɚɫɨɫɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɩɵɥɢɬɟɥɟɣ ɮɨɪɫɭɧɨɤ ɩɪɢ 
ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɛɢɨɞɢɡɟɥɟ ɢ ɫɦɟɫɟɜɵɯ ɜɢɞɚɯ ɬɨɩɥɢɜɚ. ȼɧɟɫɟɧɧɵɟ ɤɨɪɪɟɤɬɢɜɵ ɤ 
ɪɭɤɨɜɨɞɫɬɜɭ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɢɡɟɥɟɣ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɤɫɩɥɭɚɬɚɰɢɹ, ɛɢɨɞɢɡɟɥɶ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɩɥɭɧɠɟɪɧɚɹ ɩɚɪɚ, 
ɪɚɫɩɵɥɢɬɟɥɶ ɮɨɪɫɭɧɤɢ.  
 

In process the results of research on wearproofness and reliability of plunger high pressure 

fuel pumps and nebulizer of sprayer during their exploitation on a biodiesel and mixed types 

of fuel. Adjustments to the instruction manual of diesel engines are made.  

Keywords: exploitation, biodiesel, wearproofness, reliability, plunger pair, nebulizer of sprayer. 

 

ȼɫɬɭɩ. ɋɶɨɝɨɞɧɿ ɞɭɠɟ ɩɨɲɢɪɟɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɪɨɛɧɢɤɚɦɢ ɞɢɡɟɥɿɜ ɫɢɫɬɟɦ ɩɚɥɢɜɨɩɨɞɚɱɿ 
ɚɤɭɦɭɥɹɬɨɪɧɨɝɨ ɬɢɩɭ ɡ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɬɢɫɤɭ ɜɩɨɪɫɤɭɜɚɧɧɹ ɩɚɥɢɜɚ 130…200 Ɇɉɚ. Ɉɫɤɿɥɶɤɢ 
ɩɚɥɢɜɧɢɣ ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ (ɉɇȼɌ) ɩɪɨɟɤɬɭєɬɶɫɹ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɟɥɢɤɨʀ ɩɨɞɚɱɿ 
ɩɚɥɢɜɚ, ɬɨ ɧɚ ɪɟɠɢɦɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɭ ɿ ɱɚɫɬɤɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɩɨɞɚɱɚ ɩɚɥɢɜɚ ɩɿɞ ɜɢɫɨɤɢɦ 
ɬɢɫɤɨɦ ɛɭɞɟ ɧɚɞɦɿɪɧɨɸ. ɍ ɰɢɯ ɜɢɩɚɞɤɚɯ ɧɚɞɥɢɲɤɨɜɟ ɩɚɥɢɜɨ ɩɨɜɟɪɬɚєɬɶɫɹ ɜ ɩɚɥɢɜɧɢɣ ɛɚɤ, ɚ 
ɨɬɠɟ ɜɢɬɪɚɱɚєɬɶɫɹ ɩɨɬɭɠɧɿɫɬɶ ɧɚ ɫɬɢɫɧɟɧɧɹ ɰɶɨɝɨ ɨɛ’єɦɭ ɩɚɥɢɜɚ.  

ȼɬɪɚɬɢ ɧɚ ɩɪɢɜɿɞ ɞɨɩɨɦɿɠɧɢɯ ɚɝɪɟɝɚɬɿɜ ɫɢɫɬɟɦ ɞɜɢɝɭɧɚ ɧɚɣɦɟɧɲ ɡɧɚɱɧɿ, ɚɥɟ 
ɜɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɢɯ, ɟɤɨɧɨɦɿɱɧɢɯ ɿ ɟɤɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɫɭɱɚɫɧɢɯ ɞɢɡɟɥɿɜ ɩɨɜ’ɹɡɭɸɬɶ ɡ ɿɧɬɟɧɫɢɮɿɤɚɰɿєɸ ɩɚɥɢɜɨɩɨɞɚɱɿ, ɬɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɿɧɬɟɪɟɫ ɞɚɧɿ 
ɩɪɨ ɡɦɿɧɭ ɜɬɪɚɬ ɧɚ ɩɪɢɜɿɞ ɉɇȼɌ ɜɿɞ ɡɛɿɥɶɲɟɧɧɹ ɬɢɫɤɭ ɜɩɨɪɫɤɭɜɚɧɧɹ ɩɚɥɢɜɚ.  

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȾȼɁ є ɨɫɧɨɜɧɢɦɢ ɫɩɨɠɢɜɚɱɚɦɢ ɩɚɥɢɜ ɧɚɮɬɨɜɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, 
ɝɟɨɥɨɝɿɱɧɿ ɪɟɫɭɪɫɢ ɹɤɢɯ ɞɭɠɟ ɨɛɦɟɠɟɧɿ. ɇɚ ɩɿɞɫɬɚɜɿ ɚɧɚɥɿɡɭ ɩɚɥɢɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ 
ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ, ɳɨ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ ɩɚɥɢɜɨɦ ȾȼɁ ɞɥɹ ɭɦɨɜ ɍɤɪɚʀɧɢ є 
ɩɚɥɢɜɨ, ɹɤɟ ɨɬɪɢɦɭɸɬɶ ɲɥɹɯɨɦ ɡɦɿɲɭɜɚɧɧɹ ɪɿɞɤɢɯ ɜɭɝɥɟɜɨɞɧɟɜɢɯ ɩɚɥɢɜ ɿ ɩɨɯɿɞɧɢɯ 
ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ (ɊɆ) – ɦɟɬɢɥɨɜɢɯ ɟɮɿɪɿɜ ɪɿɩɚɤɨɜɨʀ ɨɥɿʀ (ɛɿɨɩɚɥɢɜɿ). Ɉɞɧɚɤ, ɟɥɟɦɟɧɬɢ 
ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɜɢɝɭɧɿɜ ɩɨ ɪɿɡɧɨɦɭ ɪɟɚɝɭɸɬɶ ɧɚ ɯɿɦɿɱɧɭ ɚɤɬɢɜɧɿɫɬɶ ɩɚɥɢɜ, ɦɟɬɚɧɨɥɭ ɹɤɢɯ 
ɚɤɬɢɜɧɨ ɪɟɚɝɭɸɬɶ ɧɟ ɬɿɥɶɤɢ ɡ ɦɟɬɚɥɚɦɢ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ, ɚɥɟ ɣ ɡ ɿɧɲɢɦɢ ɦɚɬɟɪɿɚɥɚɦɢ. 
ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɡɚɥɟɠɢɬɶ ɜɿɞ ʀʀ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɨʀ ɧɚɞɿɣɧɨɫɬɿ. ɋɢɫɬɟɦɚ ɬɟɯɧɨɥɨɝɿɣ ɿ ɦɚɲɢɧ ɩɟɪɟɞɛɚɱɚє ɞɨɜɟɞɟɧɧɹ ɪɟɫɭɪɫɭ 
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ɨɫɧɨɜɧɢɯ ɜɭɡɥɿɜ ɿ ɚɝɪɟɝɚɬɿɜ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɭ ɞɨ 10 - 15 ɬɢɫ. ɝɨɞɢɧ. ɐɿ ɜɢɦɨɝɢ 
ɜɿɞɧɨɫɹɬɶɫɹ ɿ ɞɨ ɩɚɥɢɜɧɨʀ ɚɩɚɪɚɬɭɪɢ ɚɜɬɨɬɪɚɤɬɨɪɧɢɯ ɿ ɤɨɦɛɚɣɧɨɜɢɯ ɞɢɡɟɥɶɧɢɯ ɞɜɢɝɭɧɿɜ Д1,2Ж.  

ȱɫɧɭє ɞɜɚ ɜɚɪɿɚɧɬɢ ɩɪɨɰɟɫɭ ɫɭɦɿɲɨɭɬɜɨɪɟɧɧɹ ɭ ɞɢɡɟɥɹɯ, ɨɛɭɦɨɜɥɟɧɢɯ ɮɨɪɦɨɸ ɤɚɦɟɪɢ 
ɡɝɨɪɹɧɧɹ. ɍ ɩɟɪɲɨɦɭ ɜɚɪɿɚɧɬɿ ɩɚɥɢɜɨ ɜɩɨɪɫɤɭєɬɶɫɹ ɜ ɩɨɩɟɪɟɞɧɸ ɤɚɦɟɪɭ (ɩɟɪɟɞɤɚɦɟɪɭ), ɚ ɜ 

ɞɪɭɝɨɦɭ ɜɚɪɿɚɧɬɿ ɭɩɪɢɫɤɭɜɚɧɧɹ ɩɚɥɢɜɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɤɚɦɟɪɭ ɡɝɨɪɹɧɧɹ, 
ɜɢɤɨɧɚɧɭ ɜ ɩɨɪɲɧɿ. Ⱦɜɢɝɭɧɢ, ɜɢɤɨɧɚɧɿ ɡɚ ɩɟɪɲɢɦ ɜɚɪɿɚɧɬɨɦ, ɧɚɡɢɜɚɸɬɶɫɹ ɞɢɡɟɥɹɦɢ ɡ 
ɪɨɡɞɿɥɟɧɨɸ ɤɚɦɟɪɨɸ ɡɝɨɪɹɧɧɹ ɿ ɩɨɡɧɚɱɚɸɬɶɫɹ IDI (IЧ DТЫОМЭ IЧУОМЭТШЧ), ɚ ɜɢɤɨɧɚɧɿ ɡɚ ɞɪɭɝɢɦ 
ɜɚɪɿɚɧɬɨɦ – ɞɢɡɟɥɹɦɢ ɡ ɛɟɡɩɨɫɟɪɟɞɧɿɦ ɭɩɪɢɫɤɭɜɚɧɧɹɦ – DI (DТЫОМЭ IЧУОМЭТШЧ). Ⱦɢɡɟɥɿ ɡ 
ɪɨɡɞɿɥɟɧɨɸ ɤɚɦɟɪɨɸ ɡɝɨɪɹɧɧɹ ɦ’ɹɤɲɟ ɩɪɚɰɸɸɬɶ ɿ ɦɟɧɲɟ ɲɭɦɥɹɬɶ. ɉɪɨɬɟ, ɞɜɢɝɭɧɢ ɡ 
ɛɟɡɩɨɫɟɪɟɞɧɿɦ ɭɩɪɢɫɤɭɜɚɧɧɹɦ ɜɫɟ ɛɿɥɶɲ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚ ɚɜɬɨɦɨɛɿɥɹɯ, ɬɨɦɭ ɳɨ 
ʀɯ ɩɚɥɢɜɧɚ ɟɤɨɧɨɦɿɱɧɿɫɬɶ ɩɪɢɛɥɢɡɧɨ ɧɚ 20% ɜɢɳɟ.  

ȱɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɢɡɟɥɹ ɹɜɥɹє ɫɨɛɨɸ ɬɜɿɪ 
ɣɦɨɜɿɪɧɨɫɬɟɣ ɫɤɥɚɞɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ Д3Ж: 

                                                                 (1) 

ɞɟ Ɋi(t) – ɿɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɚ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɢɡɟɥɹ.  
ȼɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. 
ȼɫɬɚɧɨɜɥɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɧɚɞɿɣɧɨɫɬɿ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ȾȼɁ, ɳɨ ɩɪɚɰɸє ɧɚ ɪɿɡɧɢɯ ɜɢɞɚɯ 

ɩɚɥɢɜɚ. ɋɢɫɬɟɦɭ ɠɢɜɥɟɧɧɹ ɞɢɡɟɥɹ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɩɨɞɚɱɭ ɨɱɢɳɟɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ ɞɨ 
ɰɢɥɿɧɞɪɿɜ, ɫɬɢɫɤɚє ɣɨɝɨ ɞɨ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ, ɩɨɞɚє ɣɨɝɨ ɭ ɞɪɿɛɧɨɪɨɡɩɢɥɟɧɨɦɭ ɜɢɝɥɹɞɿ ɭ ɤɚɦɟɪɭ 
ɡɝɨɪɚɧɧɹ ɿ ɡɦɿɲɭє ɡ ɝɚɪɹɱɢɦ (700-900 °ɋ) ɜɿɞ ɫɬɢɫɧɟɧɧɹ ɜ ɰɢɥɿɧɞɪɚɯ (3-5 Ɇɉɚ) ɩɨɜɿɬɪɹɦ ɬɚɤ, 
ɳɨɛ ɜɨɧɨ ɫɚɦɨɡɚɩɚɥɸɜɚɥɨɫɶ. ɉɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ ɪɨɛɨɱɨɝɨ ɯɨɞɭ ɧɟɨɛɯɿɞɧɨ ɨɱɢɫɬɢɬɢ ɰɢɥɿɧɞɪɢ 
ɜɿɞ ɩɪɨɞɭɤɬɿɜ ɡɝɨɪɹɧɧɹ. Ɉɫɧɨɜɧɨɸ ɮɭɧɤɰɿєɸ ɫɢɫɬɟɦ ɠɢɜɥɟɧɧɹ ɞɜɢɝɭɧɿɜ ɨɛɨɯ ɬɢɩɿɜ є ɩɨɞɚɱɚ 
ɬɨɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɚɥɢɜɚ ɭ ɜɿɞɩɨɜɿɞɧɢɣ ɰɢɥɿɧɞɪ ɿ ɜ ɬɨɱɧɨ ɜɢɡɧɚɱɟɧɢɣ ɱɚɫ. ɋɯɟɦɚ ɠɢɜɥɟɧɧɹ 
ɞɢɡɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɭ 1. 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɫɢɫɬɟɦɢ ɠɢɜɥɟɧɧɹ ɞɢɡɟɥɹ: 1 – ɩɚɥɢɜɧɢɣ ɛɚɤ; 2 – ɧɚɫɨɫ, ɹɤɢɣ ɩɿɞɤɚɱɭє; 3 – 

ɩɚɥɢɜɧɢɣ ɮɿɥɶɬɪ; 4 – ɩɚɥɢɜɧɢɣ ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ; 5 – ɮɨɪɫɭɧɤɚ; 6 – ɡɥɢɜɧɚ ɦɚɝɿɫɬɪɚɥɶ 
 

ɋɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɧɚɩɪɚɰɸɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɢɯ ɫɢɫɬɟɦ ɬɪɚɤɬɨɪɿɜ, ɳɨ 
ɧɚɞɯɨɞɹɬɶ ɞɨ ɪɟɦɨɧɬɭ, ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ ɫɟɪɟɞɧɿ ɡɧɚɱɟɧɧɹ ɧɚɪɨɛɿɬɤɭ ɞɨ ɜɿɞɦɨɜ ɟɥɟɦɟɧɬɿɜ 
ɩɚɥɢɜɧɢɯ ɫɢɫɬɟɦ ɬɚ ʀɯ 80 % ɪɟɫɭɪɫ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɧɨɪɦɭɸɱɢɦ ɫɟɪɟɞɧɿɦ ɪɟɫɭɪɫɿɜ, 
ɜɫɬɚɧɨɜɥɟɧɢɯ ȽɈɋɌ 10579-82 (ɋȿȼ 2405-80) Д4Ж. əɤ ɟɥɟɦɟɧɬɢ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɜɡɹɬɿ: 
ɩɚɥɢɜɧɢɣ ɛɚɤ, ɧɚɫɨɫ, ɳɨ ɩɿɞɤɚɱɭє, ɩɚɥɢɜɧɢɣ ɮɿɥɶɬɪ, ɩɚɥɢɜɧɢɣ ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ, 
ɮɨɪɫɭɧɤɚ ɿ ɩɚɥɢɜɨɜɨɩɪɨɜɨɞɢ. ȼɿɞɦɨɜɢ ɰɢɯ ɟɥɟɦɟɧɬɿɜ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟɡɚɥɟɠɧɿ. Ɋɟɡɭɥɶɬɚɬɢ 
ɪɨɡɪɚɯɭɧɤɿɜ ɱɚɫɭ Эɧ, ɩɪɨɬɹɝɨɦ ɹɤɨɝɨ ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɯɨɞɭ ɩɚɪɚɦɟɬɪɚ ɡɚ ɮɿɤɫɨɜɚɧɿ ɦɟɠɿ ɞɨɩɭɫɤɭ 
ɛɭɞɟ ɧɟ ɛɿɥɶɲɟ Ɋɬ ≤ 0,5 (ɜɢɡɧɚɱɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɪɟɫɭɪɫɭ R (Э)) Д5Ж, ɞɨɡɜɨɥɢɥɢ ɜɢɹɜɢɬɢ ɞɭɠɟ 
ɿɫɬɨɬɧɭ ɧɟɝɚɬɢɜɧɭ ɬɟɧɞɟɧɰɿɸ, ɫɭɬɶ ɹɤɨʀ ɩɨɥɹɝɚє ɭ ɬɨɦɭ, ɳɨ ɪɿɡɧɿ ɟɥɟɦɟɧɬɢ ɰɶɨɝɨ ɚɝɪɟɝɚɬɭ 
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ɿɫɬɨɬɧɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɪɟɫɭɪɫɚɦɢ. ɇɚɩɪɢɤɥɚɞ, ɫɟɪɟɞɧɿ ɪɟɫɭɪɫɢ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ 
ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɭɧɚ, ɳɨ ɩɪɚɰɸє ɧɚ Ⱦɉ ɫɤɥɚɞɚɸɬɶ: ɉɇȼɌ – 12190 ɦɨɬɨ-ɝɨɞɢɧ.; ɧɚɫɨɫ, ɳɨ 
ɩɿɞɤɚɱɭє – 12200 ɦɨɬɨ-ɝɨɞɢɧ.; ɩɚɥɢɜɧɿ ɮɿɥɶɬɪɢ – 12800 ɦɨɬɨ-ɝɨɞɢɧ.; ɮɨɪɫɭɧɤɢ – 16400 ɦɨɬɨ-

ɝɨɞɢɧ; ɩɚɥɢɜɧɢɣ ɛɚɤ – 52000 ɦɨɬɨ-ɝɨɞɢɧ; ɬɪɭɛɨɩɪɨɜɨɞɢ – 58000 ɦɨɬɨ-ɝɨɞɢɧ. ɉɪɢ ɪɨɛɨɬɿ ɧɚ 
ɛɿɨɩɚɥɢɜɿ ɪɟɫɭɪɫɢ ɧɢɠɱɟ. ɉɪɢɱɨɦɭ, ɬɭɬ ɧɚɨɱɧɨ ɜɢɹɜɥɹєɬɶɫɹ "ɫɥɚɛɤɚ ɥɚɧɤɚ", ɹɤɢɦ є ɩɚɥɢɜɧɢɣ 
ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ ɿ ɧɚɫɨɫ, ɳɨ ɩɿɞɤɚɱɭє. 

 
Ɋɢɫ. 2. ȱɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɭɧɚ, ɳɨ 

ɩɪɚɰɸє ɧɚ ɛɿɨɩɚɥɢɜɿ: 1 – ɩɚɥɢɜɧɢɣ ɛɚɤ; 2 – ɧɚɫɨɫ, ɳɨ ɩɿɞɤɚɱɭє; 
 3 – ɮɿɥɶɬɪ; 4 – ɌɇȼȾ; 5 – ɮɨɪɫɭɧɤɚ; 6 – ɬɪɭɛɨɩɪɨɜɨɞɢ 

 

Ɂɚɝɚɥɶɧɟ ɩɚɞɿɧɧɹ ɪɟɫɭɪɫɭ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɜɩɥɢɜɨɦ ɦɟɬɚɧɨɥɭ 
ɛɿɨɩɚɥɢɜɚ ɧɚ ɦɚɬɟɪɿɚɥɢ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ, ɩɪɢɜɨɞɹɱɢ ɞɨ ɪɭɣɧɭɜɚɧɧɹ ɩɨɜɟɪɯɨɧɶ ɿ 
ɡɛɿɥɶɲɟɧɧɹ ɡɧɨɫɿɜ ɩɚɪ ɬɟɪɬɹ. 

Ⱥɧɚɥɿɡ ɩɪɢɜɟɞɟɧɢɯ ɞɚɧɢɯ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɨɱɢɧɚɸɱɢ ɡ ɩɪɢɛɥɢɡɧɨ ɩɿɫɥɹ 12000 ɦɨɬɨ-

ɝɨɞɢɧ ɪɨɛɨɬɢ ɧɚ Ⱦɉ, ɧɚɫɬɭɩɚє ɛɟɡɩɟɪɟɪɜɧɢɣ ɩɨɬɿɤ ɪɟɫɭɪɫɧɢɯ ɜɿɞɦɨɜ. ɉɪɢ ɪɨɛɨɬɿ ɧɚ 
ɛɿɨɥɨɝɿɱɧɨɦɭ ɩɚɥɢɜɿ, ɛɟɡɩɟɪɟɪɜɧɢɣ ɩɨɬɿɤ ɪɟɫɭɪɫɧɢɯ ɜɿɞɦɨɜ ɧɚɫɬɭɩɚє ɩɿɫɥɹ 8000 ɦɨɬɨ-ɝɨɞɢɧ 
ɪɨɛɨɬɢ. ɐɟ ɳɟ ɣ ɩɨɜ’ɹɡɚɧɨ ɡ ɬɢɦ, ɳɨ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɡɚɫɨɛɿɜ ɞɿɚɝɧɨɫɬɢɤɢ ɱɟɪɟɡ ɜɿɞɦɨɜɢ 
ɨɞɧɨɝɨ ɡ ɟɥɟɦɟɧɬɿɜ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɝɪɭɩɢ ɫɤɥɚɞɧɨɫɬɿ, ɧɚ ɩɪɚɤɬɢɰɿ ɩɨɬɪɟɛɭєɬɶɫɹ ɜɢɤɨɧɭɜɚɬɢ 
ɤɚɩɿɬɚɥɶɧɢɣ ɪɟɦɨɧɬ ɭɫɿɯ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ. 

ȼɢɫɧɨɜɤɢ. 1. ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɧɚɞɿɣɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ 
ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɞɢɡɟɥɿɜ, ɩɪɚɰɸɸɱɢɯ ɧɚ ɪɿɡɧɢɯ ɜɢɞɚɯ ɩɚɥɢɜɚ, ɛɭɥɨ ɜɢɹɜɥɟɧɨ «ɫɥɚɛɤɚ ɥɚɧɤɚ» 
ɫɢɫɬɟɦɢ, ɹɤɢɦ є ɩɚɥɢɜɧɢɣ ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ, ɫɟɪɟɞɧɿɣ ɪɟɫɭɪɫ ɹɤɨɝɨ ɫɬɚɧɨɜɢɬɶ 12190 
ɦɨɬɨ-ɝɨɞɢɧ ɩɪɢ ɪɨɛɨɬɿ ɧɚ Ⱦɉ ɬɚ 7865 ɦɨɬɨ-ɝɨɞɢɧ ɩɪɢ ɪɨɛɨɬɿ ɧɚ ɛɿɨɩɚɥɢɜɿ.  

2. Ɂɧɢɠɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɪɟɫɭɪɫɭ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ȾȼɁ, ɩɪɚɰɸɸɱɢɯ ɧɚ ɛɿɨɥɨɝɿɱɧɨɦɭ 
ɩɚɥɢɜɿ, ɩɨɹɫɧɸєɬɶɫɹ ɚɤɬɢɜɧɢɦ ɜɩɥɢɜɨɦ ɦɟɬɚɧɨɥɿ ɛɿɨɩɚɥɢɜɚ ɧɚ ɦɚɬɟɪɿɚɥɢ ɟɥɟɦɟɧɬɿɜ ɩɚɥɢɜɧɨʀ 
ɫɢɫɬɟɦɢ.  

 

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ: 
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