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ɍȾɄ 621.863.2 
 
 

ɉɈɄɊȺɓȿɇɇə ɉɊɈɌɂɁɇɈɒɍȼȺɅɖɇɂɏ ȼɅȺɋɌɂȼɈɋɌȿɃ ȾɂɁȿɅɖɇɈȽɈ 

ɉȺɅɂȼȺ ɒɅəɏɈɆ ȼȼȿȾȿɇɇə ɍ ɇɖɈȽɈ ɄɈɇȾɂɐȱɈɇȿɊȺ ɌȿCHNI-LUBE 
 

Є.ɋ. ȼɟɧɰɟɥɶ, ɩɪɨɮ., ɞ.ɬ.ɧ., Ʌ.Ɇ. Ⱦɢɤɭɧɨɜɚ, ɞɨɰ., Ɍ.Ƚ. ɒɢɥɨɜɚ,  ɫɬɭɞ., ɏɚɪɤɿɜɫɶɤɢɣ 

ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɉ.ɋ. Ƚɨɥɭɛɨɜ, ɞɨɰ., ɤ.ɬ.ɧ.,  

ɇɚɰɿɨɧɚɥɶɧɢɣ ɚɜɿɚɰɿɣɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. Ʉɢʀɜ 
 

Аɧɨɬаɰіɹ. ɒɬɭɱɧɟ ɜɜɟɞɟɧɧɹ ɤɨɧɞɢɰɿɨɧɟɪɚ Ɍɟchni-lube ɜ ɞɢɡɟɥɶɧɟ ɩɚɥɢɜɨ ɫɩɪɢɹє ɫɭɬɬєɜɨɦɭ ɩɨ-
ɤɪɚɳɟɧɧɸ ɣɨɝɨ ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɢɯ ɬɚ ɚɧɬɢɮɪɢɤɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. ɐɟ ɩɿɞɬɜɟɪɞɠɭɸɬɶ 
ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɹɤɿ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɲɢɧ ɬɟɪɬɹ ɑКɆ ɬɚ ɋɆɐ-2; ɩɪɢ 
ɰɶɨɦɭ ɦɿɧɿɦɚɥɶɧɨ ɧɟɨɛɯɿɞɧɢɦ ɡɧɚɱɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɤɨɧɞɢɰɿɨɧɟɪɚ Ɍɟchni-lube ɜ ɩɚɥɢɜɿ ɦɚє 
0,12 %.  
 
Клɸɱɨві ɫлɨва: ɞɢɡɟɥɶɧɟ ɩɚɥɢɜɨ, ɤɨɧɞɢɰɿɨɧɟɪ Ɍɟchni-lube, ɡɧɨɫ, ɫɢɥɚ ɬɟɪɬɹ. 
 

ɍɅɍɑɒȿɇɂȿ ɉɊɈɌɂȼɈɂɁɇɈɋɇɕɏ ɋȼɈɃɋɌȼ ȾɂɁȿɅɖɇɈȽɈ ɌɈɉɅɂȼȺ 
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ɇɚɰɢɨɧɚɥɶɧɵɣ ɚɜɢɚɰɢɨɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ʉɢɟɜ 
 

Аɧɧɨɬаɰиɹ. Иɫɤɭɫɫɬɜɟɧɧɨɟ ɜɜɟɞɟɧɢɟ ɤɨɧɞɢɰɢɨɧɟɪɚ Ɍɟchni-lube ɜ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɫɩɨɫɨɛ- 
ɫɬɜɭɟɬ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɟɝɨ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ ɢ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ. Эɬɨ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɦɚɲɢɧ ɬɪɟɧɢɹ ɑКɆ ɢ 
ɋɆɐ-2; ɩɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɧɞɢɰɢɨɧɟɪɚ Ɍɟchni-
lube ɜ ɬɨɩɥɢɜɟ ɹɜɥɹɟɬɫɹ 0,12 %. 
 
Клɸɱевые ɫлɨва: ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɤɨɧɞɢɰɢɨɧɟɪ Ɍɟchni-lube, ɢɡɧɨɫ, ɫɢɥɚ ɬɪɟɧɢɹ. 

 

IMPROVEMENT OF ANTIWEAR PROPERTIES OF DIESEL FUEL BY  

INJECTING TECHNI-LUBE CONDITIONER 
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Abstract. Artificial injection of Techni-lube conditioner into diesel fuel contributes to improvement of 
its antiwear and antifriction properties. The research made with the help of friction machines ɑКɆ 
and ɋɆɐ-2 showed that the minimal required value of Techni-lube conditioner concentration in fuel 
is 0,12 %.   
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ȼcɬɭɩ 

 

əɤ ɜɿɞɨɦɨ, ɩɚɥɢɜɧɚ ɚɩɚɪɚɬɭɪɚ ɛɭɞɿɜɟɥɶɧɨ-
ɞɨɪɨɠɧɿɯ ɦɚɲɢɧ (ȻȾɆ) ɩɨɜɢɧɧɚ ɛɟɡɩɟɪɟɛɿɣ-

ɧɨ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɩɪɨɬɿɤɚɧɧɹ ɪɨɛɨɱɨɝɨ ɩɪɨ-
ɰɟɫɭ ɜ ɰɢɥɿɧɞɪɚɯ ɞɜɢɝɭɧɚ. Ɍɨɦɭ ɜɿɞ ɩɪɚɰɟɡ-
ɞɚɬɧɨɫɬɿ ɩɚɥɢɜɧɨʀ ɚɩɚɪɚɬɭɪɢ ɜ ɩɨɜɧɿɣ ɦɿɪɿ 
ɡɚɥɟɠɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɟɤɫɩɥɭɚɬɚɰɿʀ ȻȾɆ. 

Ⱥɥɟ ɜɟɥɢɤɢɣ ɜɿɞɫɨɬɨɤ ɜɿɞɦɨɜ ȻȾɆ ɩɨɜ’ɹ-
ɡɚɧɢɣ ɡ ɧɟɫɩɪɚɜɧɨɫɬɹɦɢ ɩɚɥɢɜɧɨʀ ɚɩɚɪɚɬɭɪɢ 

ɞɜɢɝɭɧɿɜ. ɐɟ ɨɛɭɦɨɜɥɟɧɨ ɬɢɦ, ɳɨ ɡɝɿɞɧɨ ɭ 
ȾɋɌɍ 3868-99 ɧɟ ɞɨɩɭɫɤɚєɬɶɫɹ ɧɚɹɜɧɿɫɬɶ ɭ 
ɞɢɡɟɥɶɧɨɦɭ ɩɚɥɢɜɿ ɛɭɞɶ-ɹɤɢɯ ɡɚɛɪɭɞɧɟɧɶ, 
ɚɥɟ, ɧɚ ɠɚɥɶ, ɜ ɪɟɚɥɶɧɿɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɪɿɜɟɧɶ 
ɣɨɝɨ ɡɚɛɪɭɞɧɟɧɨɫɬɿ ɦɨɠɟ ɫɹɝɚɬɢ ɞɨ 0,009 % ɿ 
ɜɢɳɟ. ɐɟ ɩɨɝɿɪɲɭє ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɿ ɜɥɚɫ-
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ɬɢɜɨɫɬɿ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɩɚɥɢɜɧɨʀ ɚɩɚɪɚɬɭɪɢ. Ɉɫɨɛɥɢɜɨ 

ɱɭɬɥɢɜɢɦɢ ɞɨ ɡɚɛɪɭɞɧɟɧɶ є ɩɚɥɢɜɧɿ ɧɚɫɨɫɢ 

ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ (ɉɇȼɌ), ɜ ɹɤɢɯ ɧɚɣɛɿɥɶɲɟ 
ɡɧɨɲɭєɬɶɫɹ ɩɪɟɰɢɡɿɣɧɚ ɩɚɪɚ «ɩɥɭɧɠɟɪ–
ɜɬɭɥɤɚ». 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

 

Ɂɚɪɚɡ ɿɫɧɭɸɬɶ ɩɟɜɧɿ ɦɟɬɨɞɢ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨ-
ɫɬɿ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ, ɚ ɫɚɦɟ: ɜɢɞɚɥɟɧɧɹ ɦɟ-
ɯɚɧɿɱɧɢɯ ɞɨɦɿɲɨɤ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɿɥɶɬɪɭɜɚɧ-

ɧɹ [1], ɤɨɦɛɿɧɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ [2], ɚ 
ɬɚɤɨɠ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɟɩɚɪɚɬɨɪɿɜ [3], ɨɱɢɳɟɧ-

ɧɹɦ ɭ ɫɢɥɨɜɢɯ ɩɨɥɹɯ [4], ɜɿɞɫɬɨɸɜɚɧɧɹɦ ɿ ɬ.ɩ. 

Ⱥɥɟ ɿɫɧɭɸɱɿ ɦɟɬɨɞɢ ɿ ɡɚɫɨɛɢ ɨɱɢɳɟɧɧɹ, ɳɨ 
ɩɟɪɟɞɛɚɱɟɧɿ ɤɨɧɫɬɪɭɤɰɿɹɦɢ ɞɢɡɟɥɿɜ ȻȾɆ, ɧɟ 
ɦɨɠɭɬɶ ɭ ɩɨɜɧɿɣ ɦɿɪɿ ɡɚɛɟɡɩɟɱɢɬɢ ɩɨɬɪɿɛɧɨʀ 
ɱɢɫɬɨɬɢ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ, ɳɨ ɫɭɬɬєɜɨ ɩɨ-
ɝɿɪɲɭє ɣɨɝɨ ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ.  
 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ȻȾɆ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ є ɩɨɤɪɚɳɟɧɧɹ 
ɚɧɬɢɮɪɢɤɰɿɣɧɢɯ ɿ ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɢɯ ɜɥɚɫ-
ɬɢɜɨɫɬɟɣ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɤɨɧɞɢɰɿɨɧɟɪɚ Techni-lube, ɹɤɢɣ, ɧɚ ɜɿɞɦɿɧɭ 
ɜɿɞ ɚɧɚɥɨɝɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɡɚ ɜɿɞɧɨɫɧɨ ɧɟɜɟ-
ɥɢɤɨʀ ɜɚɪɬɨɫɬɿ ɡɞɚɬɧɢɣ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɧɭɜɚ-
ɬɢ ɫɜɨʀ ɮɭɧɤɰɿʀ. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 
 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɬɢ- 

ɡɧɨɲɭɜɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɢɡɟɥɶɧɨɝɨ ɩɚ-
ɥɢɜɚ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɩɚɥɢɜ-
ɧɨʀ ɚɩɚɪɚɬɭɪɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɧɞɢɰɿɨɧɟɪɚ 
Ɍɟchni-lube. 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɧɞɢɰɿɸɜɚɧɧɹ  

ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ 
 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ, ɚ ɬɚɤɨɠ 

ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɤɨɧɞɢɰɿ-
ɨɧɟɪɚ Ɍɟchni-lube ɭ ɩɚɥɢɜɿ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ 
ɥɚɛɨɪɚɬɨɪɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɦɚɲɢɧɚɯ ɬɟɪɬɹ 
ɑɄɆ ɬɚ ɋɆɐ-2 (ɫɯɟɦɢ ɜɢɩɪɨɛɭɜɚɧɶ ɩɪɢɜɟ-
ɞɟɧɨ ɧɚ ɪɢɫ. 1, 2). 

 

Ɋɟɠɢɦ ɜɢɩɪɨɛɭɜɚɧɶ, ɜɢɯɨɞɹɱɢ ɡ ɦɟɬɨɞɢɤ 
ɚɧɚɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɛɭɜ ɬɚɤɢɦ: ɧɚɜɚɧ-

ɬɚɠɟɧɧɹ ɧɚ ɤɭɥɶɤɢ – 80 ɇ; ɱɚɫɬɨɬɚ ɨɛɟɪɬɚɧɧɹ 
ɜɟɪɯɧɶɨʀ ɤɭɥɶɤɢ – 1460 ɨɛ./ɯɜ; ɱɚɫ ɜɢɩɪɨɛɭ-
ɜɚɧɶ – 15 ɯɜ.  
 

Ɋɟɠɢɦ ɜɢɩɪɨɛɭɜɚɧɶ ɡɪɚɡɤɿɜ ɡɚ ɫɯɟɦɨɸ  

«ɤɨɥɨɞɤɚ–ɪɨɥɢɤ» ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ ɋɆɐ-2 

ɛɭɜ ɬɚɤɢɦ: ɩɪɢɩɪɚɰɸɜɚɧɧɹ ɡɚ ɧɚɜɚɧɬɚɠɟɧɧɹ  

100 ɇ – 0,5 ɝɨɞ; ɩɪɢɩɪɚɰɸɜɚɧɧɹ ɡɚ ɧɚɜɚɧɬɚ-
ɠɟɧɧɹ 150 ɇ – 1,5 ɝɨɞ; ɜɢɩɪɨɛɭɜɚɧɧɹ ɡɚ 
ɧɚɜɚɧɬɚɠɟɧɧɹ 200 ɇ – 6 ɝɨɞ. 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ 

ɑɄɆ 

 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ 

ɋɆɐ-2: 1 – ɪɨɥɢɤ; 2 – ɤɨɥɨɞɤɚ; 3 – ɪɿ-
ɜɟɧɶ ɩɚɥɢɜɚ; 4 – ɤɸɜɟɬɚ ɞɥɹ ɩɚɥɢɜɚ 

 

ɇɚ ɦɚɲɢɧɿ ɬɟɪɬɹ ɑɄɆ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ 
ɱɨɬɢɪɢɤɭɥɶɤɨɜɚ ɫɯɟɦɚ ɜɢɩɪɨɛɭɜɚɧɶ (ɪɢɫ. 1), 

ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɤɨɧɬɚɤɬ ɡɪɚɡɤɿɜ ɭ ɬɨɱɰɿ, ɬɨɛɬɨ 
ɿɦɿɬɭє ɧɚɜɚɧɬɚɠɟɧɢɣ ɪɟɠɢɦ ɝɪɚɧɢɱɧɨɝɨ ɬɟɪ-
ɬɹ, ɹɤɢɣ ɦɚє ɦɿɫɰɟ ɭ ɉɇȼɌ ɦɿɠ ɩɥɭɧɠɟɪɨɦ ɬɚ 
ɜɬɭɥɤɨɸ. ɉɿɫɥɹ ɜɢɩɪɨɛɭɜɚɧɶ ɜɭɡɨɥ ɬɟɪɬɹ 
ɪɨɡɛɢɪɚɜɫɹ, ɪɟɬɟɥɶɧɨ ɩɪɨɦɢɜɚɜɫɹ ɜɿɞ ɩɚɥɢɜɚ, 
ɩɿɫɥɹ ɱɨɝɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɤɪɨɫɤɨɩɚ ɆȿɌȺɆ 

Ɋ-1 ɜɢɡɧɚɱɚɜɫɹ ɞɿɚɦɟɬɪ ɩɥɹɦɢ ɡɧɨɫɭ ɧɚ ɤɭɥɶ-
ɤɚɯ. 
 

ɇɚ ɦɚɲɢɧɿ ɋɆɐ-2 ɡɚɫɬɨɫɨɜɭɜɚɥɚɫɹ ɫɯɟɦɚ 
ɜɢɩɪɨɛɭɜɚɧɧɹ «ɤɨɥɨɞɤɚ–ɪɨɥɢɤ» (ɪɢɫ. 2), ɹɤɚ 
ɡɚɛɟɡɩɟɱɭє ɤɨɧɬɚɤɬ ɡɪɚɡɤɿɜ ɩɨɜɟɪɯɧɹɦɢ ɣ 

ɿɦɿɬɭє ɭɦɨɜɢ ɪɨɛɨɬɢ ɧɢɠɱɢɯ ɤɿɧɟɦɚɬɢɱɧɢɯ 

ɩɚɪ. Ɂɧɨɲɟɧɧɹ ɡɪɚɡɤɿɜ ɜɫɬɚɧɨɜɥɸɜɚɥɨɫɹ 
ɲɥɹɯɨɦ ɜɢɡɧɚɱɟɧɧɹ ɜɬɪɚɬɢ ɧɢɦɢ ɦɚɫɢ ɡɚ ɱɚɫ 
ɜɢɩɪɨɛɭɜɚɧɶ. 
 

ɇɚ ɨɛɨɯ ɦɚɲɢɧɚɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɞɨɫɥɿɞ-

ɧɿ ɡɪɚɡɤɢ, ɜɢɝɨɬɨɜɥɟɧɿ ɡɿ ɫɬɚɥɿ ɒɏ-15, ɡ ɹɤɨʀ 
ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɟɥɟɦɟɧɬɢ ɬɟɪɬɹ ɉɇȼɌ. ȼɢ-

ɩɪɨɛɭɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ ɧɚ ɬɨɜɚɪɧɨɦɭ ɩɚɥɢ-

ɜɿ Ʌ ɡɚ ȾɋɌɍ 3868-99 ɿ ɧɚ ɩɚɥɢɜɿ, ɞɨ ɫɤɥɚɞɭ 

1 
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3
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ɹɤɨɝɨ ɛɭɥɨ ɲɬɭɱɧɨ ɜɜɟɞɟɧɨ ɤɨɧɞɢɰɿɨɧɟɪ 

Ɍɟchni-lube ɜ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɿɞ 0,03 % ɞɨ 
0,15 % ɡ ɲɚɝɨɦ 0,03 %. 

  

ɉɨɜɬɨɪɧɿɫɬɶ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɨɛɨɯ ɦɚɲɢɧɚɯ 
ɤɨɠɧɨɝɨ ɩɚɥɢɜɚ (ɡ ɤɨɧɞɢɰɿɨɧɟɪɨɦ ɬɚ ɛɟɡ ɧɶɨ-
ɝɨ) ɛɭɥɚ ɜɡɹɬɚ ɪɿɜɧɨɸ ɜɨɫɶɦɢ ɤɨɠɧɨɝɨ ɪɚɡɭ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɨɜɢɯ ɡɪɚɡɤɿɜ ɬɚ ɩɪɨɛ ɩɚɥɢɜɚ. 
ɐɟ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɞɨɫɬɨɜɿɪɧɿ ɪɟɡɭɥɶɬɚ-
ɬɢ ɞɨɫɥɿɞɠɟɧɶ ɡ ɜɿɞɧɨɫɧɨɸ ɩɨɯɢɛɤɨɸ ɧɚ 
ɪɿɜɧɿ ɧɟ ɛɿɥɶɲɟ 0,25 ɡɚ ɞɨɜɿɪɱɨʀ ɜɿɪɨɝɿɞɧɨɫɬɿ 
0,9. ɉɪɢ ɰɶɨɦɭ ɫɟɪɟɞɧє ɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧ-

ɧɹ ɡ ɱɨɬɢɪɶɨɯ ɜɢɩɪɨɛɭɜɚɧɶ ɜɜɚɠɚɥɨɫɹ ɿɫɬɢɧ-

ɧɢɦ ɡɧɚɱɟɧɧɹɦ ɡɧɨɫɭ ɡɪɚɡɤɿɜ 

 

1 2 ... nX X X
X

n

   ,                (1) 

 

ɞɟ  1 2, ,, nX X X  – ɪɟɡɭɥɶɬɚɬɢ ɨɤɪɟɦɢɯ ɜɢɦɿ-
ɪɸɜɚɧɶ; n – ɤɿɥɶɤɿɫɬɶ ɜɢɩɪɨɛɭɜɚɧɶ. 
 

ɋɟɪɟɞɧє ɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɨɤɪɟɦɢɯ 
ɜɢɦɿɪɸɜɚɧɶ ɜɢɡɧɚɱɚɥɨɫɹ ɡ ɜɢɪɚɡɭ 
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ɋɟɪɟɞɧє ɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ 
ɡɧɚɱɟɧɧɹ ɜɢɡɧɚɱɚɥɨɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

 

X
X

n

  .                          (3) 

 

Ɉɰɿɧɤɚ ɿɫɬɨɬɧɨɫɬɿ ɪɿɡɧɢɰɿ ɞɜɨɯ ɫɟɪɟɞɧɿɯ ɜɟ-
ɥɢɱɢɧ (ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɩɪɨɛɭɜɚɧɶ ɩɚɥɢɜɚ ɛɟɡ 
ɤɨɧɞɢɰɿɨɧɟɪɚ ɿ ɡ ɧɢɦ) ɜɢɡɧɚɱɚɥɚɫɹ ɡɚ ɞɨɩɨ-
ɦɨɝɨɸ ɤɪɢɬɟɪɿɸ ɞɨɫɬɨɜɿɪɧɨɫɬɿ td 
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Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚɜɟɞɟɧɿ 
ɧɚ ɪɢɫ. 3, 4, ɡ ɹɤɢɯ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ, ɳɨ ɞɿɚ-
ɦɟɬɪ ɡɧɨɫɭ ɩɥɹɦɢ ɭ ɦɿɪɭ ɬɨɝɨ, ɹɤ ɡɛɿɥɶɲɭєɬɶ-
ɫɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɤɨɧɞɢɰɿɨɧɟɪɚ, ɡɦɟɧɲɭєɬɶɫɹ 
ɬɚ ɞɨɫɹɝɚє ɦɿɧɿɦɭɦɭ. ɉɿɫɥɹ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ 
ɦɚɲɢɧɿ ɬɟɪɬɹ ɩɪɢ ɜɜɟɞɟɧɧɿ ɤɨɧɞɢɰɿɨɧɟɪɚ 
Ɍɟchni-lube ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,12 % ɩɨɞɚɥɶɲɟ 
ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟ ɞɚє ɩɨɡɢɬɢɜɧɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɚ-
ɥɢɜɚ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɞɢɡɟɥɶɧɨɝɨ 
ɩɚɥɢɜɚ ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ ɑɄɆ 

 

Ɋɢɫ. 4. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɞɢɡɟɥɶɧɨɝɨ 
ɩɚɥɢɜɚ ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ ɋɆɐ-2 (ɫɭɦɚɪ-
ɧɢɣ ɡɧɨɫ ɡɪɚɡɤɿɜ) 

 

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɦɚɲɢɧɿ ɬɟɪɬɹ 
ɋɆɐ-2 (ɪɢɫ. 4) ɬɚɤɨɠ ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚɣɛɿɥɶ-
ɲɢɣ ɡɧɨɫ ɡɪɚɡɤɿɜ ɦɚє ɦɿɫɰɟ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ 

ɦɚɲɢɧɢ ɧɚ ɡɜɢɱɚɣɧɨɦɭ ɩɚɥɢɜɿ (ɛɟɡ ɤɨɧ-

ɞɢɰɿɨɧɟɪɚ). ɉɿɫɥɹ ɞɨɞɚɧɧɹ Ɍɟchni-lube ɬɚɤɨɠ 

ɭ ɦɿɪɭ ɬɨɝɨ, ɹɤ ɡɛɿɥɶɲɭєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɞɨ 
ɩɟɜɧɨʀ ɜɟɥɢɱɢɧɢ, ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ 
ɫɭɦɚɪɧɨɝɨ ɡɧɨɫɭ ɤɨɥɨɞɨɤ ɬɚ ɪɨɥɢɤɿɜ, ɚɥɟ 
ɩɨɬɿɦ ɜɟɥɢɱɢɧɚ ɡɧɨɫɭ ɡɪɚɡɤɿɜ ɩɨɱɢɧɚє ɡɧɨɜɭ 
ɡɛɿɥɶɲɭɜɚɬɢɫɹ, ɚ ɧɚɣɦɟɧɲɟ ɡɧɚɱɟɧɧɹ ɡɧɨɫɭ 
ɞɿɚɦɟɬɪɚ ɩɥɹɦɢ ɡɧɨɫɭ (ɧɚɣɤɪɚɳɿ ɩɪɨɬɢɡɧɨ-
ɲɭɜɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɚɥɢɜɚ) ɦɚє ɦɿɫɰɟ ɡɚ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɤɨɧɞɢɰɿɨɧɟɪɚ Ɍɟchni-lube ɜ ɞɢ-

ɡɟɥɶɧɨɦɭ ɩɚɥɢɜɿ Ʌ ɩɪɢɛɥɢɡɧɨ 0,12 %.  

 

ȼɢɫɧɨɜɤɢ 

 

ɉɿɫɥɹ ɚɧɚɥɿɡɭ ɬɟɨɪɟɬɢɱɧɢɯ ɞɠɟɪɟɥ ɬɚ ɩɪɨɜɟ-
ɞɟɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚɦɢ ɛɭɥɨ 
ɡɪɨɛɥɟɧɨ ɬɚɤɿ ɜɢɫɧɨɜɤɢ:   

 

– ɜɜɟɞɟɧɧɹ ɤɨɧɞɢɰɿɨɧɟɪɚ Ɍɟchni-lube ɭ ɞɢ-

ɡɟɥɶɧɟ ɩɚɥɢɜɨ ɩɨɡɢɬɢɜɧɨ ɜɿɞɛɢɜɚєɬɶɫɹ ɧɚ  
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ɣɨɝɨ ɩɪɨɬɢɡɧɨɲɭɜɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɹɯ: ɡɧɨɫ 
ɡɪɚɡɤɿɜ ɡɦɟɧɲɭєɬɶɫɹ ɜ 1,81 ɪɚɡɢ ɩɪɢ ɤɨɧɬɚɤ-
ɬɭɜɚɧɧɿ ʀɯ ɭ ɬɨɱɰɿ ɬɚ ɩɪɢɛɥɢɡɧɨ ɜ 2,0 ɪɚɡɢ ɩɪɢ 

ɤɨɧɬɚɤɬɿ ɩɨ ɩɨɜɟɪɯɧɿ; 
 

– ɦɿɧɿɦɚɥɶɧɨ ɧɟɨɛɯɿɞɧɟ ɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚ-
ɰɿʀ ɤɨɧɞɢɰɿɨɧɟɪɚ Ɍɟchni-lube ɜ ɞɢɡɟɥɶɧɨɦɭ 
ɩɚɥɢɜɿ ɦɚє ɛɭɬɢ 0,12 %; 

 

– ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿ-
ɞɠɟɧɶ ɧɟɨɛɯɿɞɧɨ ɭɬɨɱɧɢɬɢ ɭ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭ-
ɚɬɚɰɿʀ ɞɢɡɟɥɿɜ ȻȾɆ.  
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