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ɋɧɟɠɢɧɫɤɢɣ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ 

ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ», ɋɧɟɠɢɧɫɤ, ɑɟɥɹɛɢɧɫɤɚɹ ɨɛɥ., 
Ɋɨɫɫɢɹ 

 
ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ 
ɭɪɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɯɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜ ɭɝɥɟɪɨɞɧɨɣ ɚɬɦɨɫɮɟɪɟ ɞɨ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɡɚɞɚɧɧɵɦ 
ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ. ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɨɬɨɛɪɚɧ ɪɹɞ ɫɭɯɢɯ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ, ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɧɟɤɨɬɨɪɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɨ ɢɯ 
ɜɥɢɹɧɢɟ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ, 
ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɦɚɡɵɜɚɸɳɢɯ ɢ ɫɜɹɡɭɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ. 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɨɛɚɜɥɹɟɦɨɝɨ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɢɫɯɨɞɹ ɢɡ ɯɢɦɢɡɦɚ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɩɪɨɞɭɤɬɚɦɢ ɪɚɡɥɨɠɟɧɢɹ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɢɨɤɫɢɞ ɭɪɚɧɚ, ɩɥɚɫɬɢɮɢɤɚɬɨɪ, ɩɪɟɫɫ-ɩɨɪɨɲɨɤ, ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ, 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɬɟɤɭɱɟɫɬɶ. 
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ɉɈɋɌȺɇɈȼɄȺ ɁȺȾȺɑɂ 

 

Ⱦɢɨɤɫɢɞ ɭɪɚɧɚ ɹɜɥɹɟɬɫɹ ɧɟɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɤɢɫɥɨɪɨɞɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1,75 ɞɨ 2,30, ɨɞɧɚɤɨ ɩɪɢ 
ɡɧɚɱɟɧɢɹɯ ɨɬ 2,2 ɞɨ 2,3 ɩɥɨɬɧɨɫɬɶ ɢ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɭɪɚɧɚ ɞɚɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɚ Д1Ж. Ɍɟɦ ɫɚɦɵɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɜɷɥɨɜ ɧɚ ɨɫɧɨɜɟ UO(2,2-2,3) ɦɨɠɟɬ 
ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɥɹɳɟɝɨɫɹ ɷɥɟɦɟɧɬɚ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ 
ɪɟɚɤɬɨɪɚ ɩɪɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɦ ɨɛɨɝɚɳɟɧɢɢ ɡɚɝɪɭɠɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪ ɬɨɩɥɢɜɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɬɜɷɥɚ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɟɝɨ 
ɤɨɧɫɬɪɭɤɰɢɢ – ɞɚɧɧɚɹ ɡɚɞɚɱɚ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɭɚɥɶɧɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɩɨɫɨɛɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɜɷɥɨɜ ȼȼɗɊ Д2Ж. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɨɫɧɨɜɚɧɚ ɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ, ɚ ɬɚɤɠɟ ɫɨɟɞɢɧɟɧɢɣ ɭɪɚɧɚ ɜ ɜɵɫɲɢɯ ɫɬɟɩɟɧɹɯ 
ɨɤɢɫɥɟɧɢɹ – ɝɟɤɫɚɮɬɨɪɢɞɚ ɭɪɚɧɚ ɢɥɢ ɬɪɢɨɤɫɢɞɚ ɭɪɚɧɚ. ɗɬɨ ɫɥɨɠɧɵɟ ɦɧɨɝɨɫɬɚɞɢɣɧɵɟ 
ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɧɟɣɬɪɚɥɶɧɵɯ, ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ, ɚ 
ɬɚɤɠɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɱɟɪɟɞɭɸɳɢɯɫɹ ɫɪɟɞɚɯ. ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɩɨɫɨɛɵ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɩɟɤɚɧɢɢ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɜ ɝɪɚɮɢɬɨɜɵɯ ɢɧɞɭɤɰɢɨɧɧɵɯ ɜɚɤɭɭɦɧɵɯ ɩɟɱɚɯ Д3Ж. Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ 
ɩɟɪɜɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɵ ɫ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɧɚ 
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ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɭɸ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɦɚɬɟɪɢɚɥɨɜ, 
ɬɚɤɢɯ, ɤɚɤ ɤɜɚɪɰ, ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ. Ɍɚɤɠɟ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɨɞɨɪɨɞɚ. 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫɩɟɤɚɧɢɟɦ ɜ ɭɝɥɟɝɪɚɮɢɬɨɜɵɯ ɩɟɱɚɯ ɡɚɤɢɫɶ-ɨɤɢɫɶ 
ɭɪɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɦ – ɜɟɳɟɫɬɜɨɦ, 
ɤɨɬɨɪɨɟ ɩɪɢɞɚɟɬ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɫɜɨɣɫɬɜɨ ɮɨɪɦɭɟɦɨɫɬɢ ɢ ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɥɚɫɬɢɱɧɨɫɬɶ, 
ɡɚɬɟɦ ɩɪɟɫɫɭɟɬɫɹ ɢ ɫɭɲɢɬɫɹ. ȼ ɩɪɨɰɟɫɫɟ ɫɩɟɤɚɧɢɹ ɩɨɞ ɪɚɡɪɹɠɟɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ 
ɩɢɪɨɥɢɡ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɥɚɛɨɣ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɚɬɦɨɫɮɟɪɵ: ɨɫɬɚɜɲɢɣɫɹ ɩɨɫɥɟ ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɟɪɨɞ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɜɵɲɟ 600°ɋ ɧɚɱɢɧɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɡɚɤɢɫɶɸ-ɨɤɢɫɶɸ ɩɨ ɪɟɚɤɰɢɹɦ (1-4), 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɭɪɚɧ. ɉɨɫɥɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɟɚɤɰɢɣ ɭɤɚɡɚɧɚ ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɨɜɚɹ ɞɨɥɹ 
ɭɝɥɟɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɨɤɫɢɞɚ.  

 

8U3O8 + 5C ĺ 6UO2,25 + 5CO2Ĺ, ɧɚ 1 ɤɝ U3O8 10,39 ɝ ɭɝɥɟɪɨɞɚ – 1,04 %; (1) 

4U3O8 + 5CO ĺ 3UO2,25 + 5CO2Ĺ, 44,53 ɝ – 4,26 %. (2) 

U3O8 + C ĺ 3UO2 + CO2Ĺ, 16,63 ɝ – 1,64 %;  (3) 

U3O8 + 2CO ĺ 3UO2 + 2CO2Ĺ, 71,26 ɝ – 6,65 %; (4) 

 

ɋɨɩɪɢɤɚɫɚɹɫɶ ɫɨ ɫɬɟɧɤɚɦɢ ɭɝɥɟɝɪɚɮɢɬɨɜɨɝɨ ɬɢɝɥɹ, ɨɫɬɚɬɨɱɧɵɟ ɤɨɥɢɱɟɫɬɜɚ 
ɤɢɫɥɨɪɨɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɟɚɤɰɢɹɦ: 

 

ɋ + Ɉ2 ĺ ɋO2 (5) 

ɋɈ2 + ɋ ĺ 2ɋɈ (6) 

2CO + O2 ĺ 2ɋɈ2 (7) 

2C + O2 ĺ 2ɋɈ (8) 

 

ɗɬɨɬ ɫɩɨɫɨɛ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɧɟɦ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɨɪɨɞ, ɦɟɧɶɲɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɬɚɤɢɯ ɤɚɤ ɫɩɟɱɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ 
ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɪɨɲɤɚ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɤɨɧɟɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɭɪɚɧɚ ɤ 
ɤɢɫɥɨɪɨɞɭ Д4Ж. 

Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɨɥɭɱɢɥɢ 
ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɩɢɪɬɨɜ. ɉɥɚɫɬɢɮɢɤɚɬɨɪɵ ɬɚɤɨɝɨ ɬɢɩɚ 
ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɫɬɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɚɩɩɚɪɚɬɭɪɭ ɢ ɩɨɥɭɱɢɬɶ ɧɚɢɥɭɱɲɟɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɞɧɚɤɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ 
ɩɪɨɰɟɫɫɚ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ, ɚ ɬɚɤɠɟ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɨɝɪɚɧɢɱɟɧɢɹɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɹɞɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɢ ɭɜɟɥɢɱɟɧɢɸ 
ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ. 

Ȼɨɥɟɟ ɜɵɝɨɞɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɫɭɯɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ: 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɟ (ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɧɵɟ 
ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ), ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɫɨ 
ɫɬɚɛɢɥɶɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɜɟɳɟɫɬɜ ɩɪɨɹɜɥɹɸɬɫɹ ɭɠɟ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɞɨɛɚɜɤɚɯ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɤɚɱɟɫɬɜɨ 
ɩɪɨɞɭɤɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɨ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɧɚ ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɫɫɨɜɚɧɧɵɯ ɢ 
ɫɩɟɱɺɧɧɵɯ ɬɚɛɥɟɬɨɤ ɨɤɫɢɞɨɜ ɭɪɚɧɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɛɨɪɨɦ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɣ 
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ɞɨɛɚɜɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɨɥɭɱɚɬɶ «ɫɭɯɢɦ» ɫɩɨɫɨɛɨɦ ɩɨɪɨɲɤɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ 
ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ ɩɨɞɛɨɪ 

ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɢɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɢ ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɩɪɟɫɫɨɜɚɧɢɸ ɢ 
ɫɩɟɤɚɧɢɸ. 

 

ȺɇȺɅɂɁ ɉɈɅɍɑȿɇɇɕɏ ɊȿɁɍɅɖɌȺɌɈȼ 

 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɟ 
ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɺɦ ɫɨɫɬɚɜɟ ɫɨɞɟɪɠɚɬ ɬɨɥɶɤɨ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ, ɜɨɞɨɪɨɞɚ, 
ɤɢɫɥɨɪɨɞɚ, ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɡɧɵɟ ɤɥɚɫɫɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɝɥɢɤɨɥɶ 
ɞɢɫɬɟɚɪɚɬ, ɝɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ, ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ, ɩɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ, 
ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ (ɉȽɋ), ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ (ɉɗȽ-4000), ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ, 
ɫɢɧɬɚɧɨɥ (OC-20), ɫɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ, ɫɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɰɟɬɢɥɩɚɥɶɦɢɬɚɬ. ɍ ɜɫɟɯ 
ɢɫɫɥɟɞɭɟɦɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɦɟɬɨɞɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ ɫɤɚɧɢɪɭɸɳɟɣ 
ɤɨɥɨɪɢɦɟɬɪɢɢ (DSC) ɢ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɢ (DTG) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɨɠɟɧɢɹ ɢ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ ɨɛɪɚɡɰɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ DTG ɢ DSC-ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜɫɟ 
ɚɧɚɥɢɡɢɪɭɟɦɵɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ ɢɦɟɸɬ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ ɧɟ ɦɟɧɟɟ 99,9 % ɢ ɧɢɡɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 39,8 ºɋ (ɞɥɹ ɉȽɋ) ɞɨ 68,8 ºɋ (ɞɥɹ ɫɬɟɚɪɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ). 
 

Ɍɚɛɥɢɰɚ 1. – Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɢ ɪɚɡɥɨɠɟɧɢɹ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ 

 

ȼɢɞ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, 
ºɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɪɚɡɥɨɠɟɧɢɹ, ºɋ 

ɋɩɪɚɜɨɱɧɵɟ 
ɞɚɧɧɵɟ Д5] 

Ɋɟɡɭɥɶɬɚɬ 
ɚɧɚɥɢɡɚ 

ɇɚɱɚɥɨ Ʉɨɧɟɰ 

Ƚɥɢɤɨɥɶ ɞɢɫɬɟɚɪɚɬ  62-65 64,7 232,0 496,7 

Ƚɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ 45-55 47,2 257,0 507,8 

ɉɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ  50-54 51,2 251,4 525,5 

ɉɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ  50-60 57,1 237,3 516,6 

ɉɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ (ɉȽɋ)  - 39,8 253,0 527,3 

ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ 42-50 49,7 230,2 283,2 

ɉɗȽ-4000 65-72 61,0 195,2 269,4 

ɋɢɧɬɚɧɨɥ OC-20 35-50  46,7 208,6 502,5 

ɋɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ 50-60 57,9 237,5 528,4 

ɋɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 71,5-72  68,8 216,5 502,7 

ɐɟɬɢɥɩɚɥɶɦɢɬɚɬ  52-56 54,8 241,6 540,0 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɫɦɟɲɟɧɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜɚɧɢɟ ɫɦɟɫɢ ɡɚ ɫɱɟɬ ɜɡɚɢɦɧɨɝɨ ɬɪɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɞɪɭɝ ɨɛ ɞɪɭɝɚ – 

ɷɬɨ ɩɪɢɜɨɞɢɥɨ ɛɵ ɤ ɩɥɚɜɥɟɧɢɸ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, ɬɟɦ ɫɚɦɵɦ ɩɪɨɢɫɯɨɞɢɥɨ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɢ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ. Ȼɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɥɨɩɚɫɬɢ ɜ ɥɨɩɚɫɬɧɨɦ ɫɦɟɫɢɬɟɥɟ, ɪɚɜɧɨɣ 2000 



46  ȼɅȺɋȿȼɋɄɂɃ ɢ ɞɪ 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 

ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ ɢ ɫɦɟɲɟɧɢɢ ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ ɩɨɪɨɲɨɤ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ 
ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɥɟɟ 70°ɋ – ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɪɚɫɩɥɚɜɥɟɧɢɹ 
ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɡɚɤɢɫɢ-ɨɤɢɫɢ-

ɭɪɚɧɚ ɫ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚɦɢ. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɥɨɩɚɫɬɧɨɦ 
ɫɦɟɫɢɬɟɥɟ ɩɨ ɨɩɢɫɚɧɧɨɦɭ ɜɵɲɟ ɪɟɠɢɦɭ – ɩɪɢ 20 ɦɢɧɭɬɚɯ ɫɦɟɲɟɧɢɹ ɢ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɥɨɩɚɫɬɢ 2000 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ. Ʉɨɥɢɱɟɫɬɜɨ ɞɨɛɚɜɥɹɟɦɨɝɨ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
ɨɩɪɟɞɟɥɹɥɨɫɶ, ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɟɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɡɚɤɢɫɢ-ɨɤɢɫɢ ɞɨ UO2,25 ɫɨɝɥɚɫɧɨ ɪɟɚɤɰɢɹɦ (1-2). ɂɡ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1,03 ɞɨ 4,26 ɩɪɨɰɟɧɬɨɜ. Ȼɵɥɨ ɪɟɲɟɧɨ ɞɨɛɚɜɥɹɬɶ 1, 1,5, 
2 ɢ 3 ɩɪɨɰɟɧɬɚ ɞɥɹ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 

Ȼɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɜɨɞɢɦɨɝɨ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
(ɧɚ ɩɪɢɦɟɪɟ ɉɗȽ-4000) ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɨɲɤɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɨɬ 1 % ɞɨ 3 % 
ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɤɭɱɟɫɬɢ, ɚ ɬɚɤɠɟ 
ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ ɫ 2,22 ɝ/ɫɦ³ ɞɨ 2,48 ɝ/ɫɦ³, ɩɪɢ ɷɬɨɦ ɜ ɩɪɟɞɟɥɚɯ 
ɫɨɞɟɪɠɚɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɨɬ 1 ɞɨ 3 % ɨɬɥɢɱɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɲɤɨɜ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɧɢɯ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

ɂɡ ɬɚɛɥɢɰɵ 2 ɜɢɞɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ 3% 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɭɱɟɧɢɸ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ɍɚɤ 
ɧɚɢɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɥɧɨɣ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭ ɢɫɯɨɞɧɨɣ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɨɛɥɚɞɚɸɬ ɩɪɟɫɫ-ɩɨɪɨɲɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɧɬɚɧɨɥɚ Ɉɋ-20, ɝɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬɚ ɥɚɤɬɚɬɚ, ɉɗȽ-37, 

ɰɟɬɢɥɩɚɥɶɦɢɬɚɬɚ ɢ ɉɗȽ-4000. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɷɬɢ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ 
ɨɛɥɚɞɚɸɬ ɥɭɱɲɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɚɤ ɜɧɭɬɪɢ ɱɚɫɬɢɰ, ɬɚɤ ɢ 
ɫɧɚɪɭɠɢ, ɨɛɪɚɡɭɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɨɲɤɚ ɩɥɺɧɤɭ. 

ɍɥɭɱɲɟɧɢɟ ɬɟɤɭɱɟɫɬɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɡɧɚɱɟɧɢɹ 
ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɯɨɪɨɲɢɯ ɫɦɚɡɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜɚɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ. 
ɇɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɬɟɤɭɱɟɫɬɢ ɩɨɥɭɱɟɧɵ ɞɥɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɧɬɚɧɨɥɚ Ɉɋ-20, ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬɚ, ɉɗȽ-4000, ɝɥɢɤɨɥɶ 
ɞɢɫɬɟɚɪɚɬɚ ɢ ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. 

 

Ɍɚɛɥɢɰɚ 2. – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɨɪɨɲɤɨɜ 
 

ɂɫɩɨɥɶɡɭɟɦɵɣ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ, % 

ɉɍɉ 
Ɍɟɤɭɱɟɫɬɶ, 

ɫɟɤ  

ɇɚɫɵɩɧɨɣ ɜɟɫ, ɝ/ɫɦ3 

Ȼɟɡ 
ɭɬɪɹɫɤɢ 

ɋ 
ɭɬɪɹɫɤɨɣ 

ɂɫɯɨɞɧɚɹ U3O8 0 4,5 3,6 2,39 2,65 

ɉɗȽ-4000 

1 - 3,7 2,29 2,59 

1,5 - 3,6 2,29 2,59 

2 - 3,5 2,30 2,60 

3 2,5 2,9 2,31 2,62 

Ƚɥɢɤɨɥɶ ɞɢɫɬɟɚɪɚɬ 
1 - 4,0 2,29 2,61 

3 3,1 2,8 2,48 2,69 

Ƚɥɢɰɟɪɢɥ ɫɬɟɚɪɚɬ ɥɚɤɬɚɬ 
1 - 3,6 2,30 2,61 

3 2,4 3,2 2,49 2,71 

ɉɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ 
1 - 3,6 2,27 2,58 

3 3,2 3,5 2,44 2,71 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 

ɉɨɥɢɝɥɢɰɟɪɢɥ-3 ɫɬɟɚɪɚɬ 
1 - 3,6 2,45 2,66 

3 2,8 3,5 2,48 2,64 

ɉɪɨɩɢɥɟɧɝɥɢɤɨɥɶ ɫɬɟɚɪɚɬ 
(ɉȽɋ) 

1 - 3,4 2,25 2,55 

3 2,8 2,9 2,30 2,50 

ɉɗȽ-37 ɦɨɧɨɫɬɟɚɪɚɬ 
1 - 3,6 2,28 2,59 

3 2,6 3,5 2,44 2,65 

ɋɢɧɬɚɧɨɥ Ɉɋ-20 
1 - 2,9 2,27 2,63 

3 2,4 2,9 2,30 2,55 

ɋɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ 
1 - 3,5 2,27 2,52 

3 3,3 3,5 2,38 2,58 

ɋɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 
1 - 2,9 2,30 2,65 

3 3,4 2,7 2,37 2,69 

ɐɟɬɢɥɩɚɥɶɦɢɬɚɬ 
1 - 3,6 2,37 2,63 

3 2,6 3,6 2,48 2,67 
 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɫ ɭɬɪɹɫɤɨɣ ɢ ɧɚɫɵɩɧɨɝɨ ɜɟɫɚ ɛɟɡ 
ɭɬɪɹɫɤɢ ɞɥɹ ɥɸɛɵɯ ɩɨɪɨɲɤɨɜ ɹɜɥɹɟɬɫɹ ɧɟɤɢɦ ɤɪɢɬɟɪɢɟɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ 
ɫɩɨɫɨɛɧɨɫɬɶ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɤ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɣ ɭɩɚɤɨɜɤɟ Д6Ж. ɇɚɢɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ 
ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɧɚɫɵɩɧɵɯ ɜɟɫɨɜ ɩɨɥɭɱɟɧɚ ɞɥɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬɚ, ɉɗȽ-4000 ɢ ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɨɛɥɚɞɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ: ɉɗȽ-4000, ɫɢɧɬɚɧɨɥ Ɉɋ-20, ɩɟɧɬɚɷɪɢɬɪɢɥ ɫɬɟɚɪɚɬ ɢ 
ɫɬɟɚɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ. 

Ȼɵɥ ɨɩɪɟɞɟɥɟɧ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɧɚ ɫɢɬɚɯ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɟɤ 71 ɦɤɦ, 125 ɦɤɦ, 250 ɦɤɦ, 
315 ɦɤɦ, 500 ɦɤɦ, 630 ɦɤɦ, 1000 ɦɤɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 1. 

 

 
 

Ɋɢɫ. 1. – Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ 
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ɫɨɪɛɢɬɚɧ ɫɬɟɚɪɚɬ
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ɂɡ ɪɢɫɭɧɤɚ 1 ɜɢɞɧɨ, ɱɬɨ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɪɨɲɤɨɜ ɩɪɢ ɜɜɟɞɟɧɢɢ 3% 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɇɚɛɥɸɞɚɟɬɫɹ ɛɢɦɨɞɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɪɚɡɦɟɪɭ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɫ ɦɚɤɫɢɦɭɦɚɦɢ ɧɚ ɮɪɚɤɰɢɹɯ 125÷250 ɦɤɦ ɢ 
315÷500 ɦɤɦ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɢ ɨɞɢɧ ɢɡ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɜ 
ɭɫɥɨɜɢɹɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ ɧɟ ɩɪɨɹɜɢɥ ɫɟɛɹ ɜ ɤɚɱɟɫɬɜɟ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɫɜɹɡɵɜɚɸɳɟɝɨ, ɚɝɥɨɦɟɪɢɪɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɞɥɹ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ ɢɫɯɨɞɧɨɣ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɭɪɚɧɚ. 
 

ȼɕȼɈȾɕ 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɤɚɤ ɩɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɫɚɦɢɯ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ, ɬɚɤ ɢ ɩɨ ɨɰɟɧɤɟ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-ɨɤɢɫɢ ɭɪɚɧɚ, ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɬɟɩɟɧɶ ɪɚɡɥɨɠɟɧɢɹ 
ɩɨɞɨɛɪɚɧɧɵɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɟɠɢɦɭ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɪɟɫɫ-ɩɨɪɨɲɤɨɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɫɫ-ɩɨɪɨɲɤɚ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɜɜɟɞɟɧɢɟ 
ɞɨ 3% ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɦɟɲɟɧɢɟɦ ɢ ɧɚɝɪɟɜɨɦ ɜ ɥɨɩɚɫɬɧɨɦ ɫɦɟɫɢɬɟɥɟ, 
ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɢɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɲɤɚ ɡɚɤɢɫɢ-

ɨɤɢɫɢ ɭɪɚɧɚ, ɚ ɢɦɟɧɧɨ ɭɥɭɱɲɢɬɶ ɬɟɤɭɱɟɫɬɶ ɢ ɭɜɟɥɢɱɢɬɶ ɡɧɚɱɟɧɢɟ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ. 
ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫɭɯɢɟ 

ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ ɞɥɹ ɚɝɥɨɦɟɪɚɰɢɢ ɱɚɫɬɢɰ ɩɨɪɨɲɤɚ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 
ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɫɭɯɢɯ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ 
ɩɪɟɫɫɭɟɦɨɫɬɶ. ɉɨɥɭɱɟɧɧɵɟ ɩɪɟɫɫ-ɩɨɪɨɲɤɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ, ɫɩɟɤɚɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ 
ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ ɫ ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
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Abstract – OBJECTIVES We proposed a method for the preparation of uranium oxide 

concentrate molding powder using dry organic plasticizers for subsequent compression and 

recovery in a carbon atmosphere to the uranium dioxide with set-up stoichiometric ratio. 

METHODS A number of dry softeners has been selected, their some physical and chemical 

properties are defined, their influence on physical and chemical and technological properties of 

uranium protoxide oxide powder is defined, the assessment of the greasing and binding abilities of 

softener is made. RESULTS Results of definition of the added softener necessary amount, 

proceeding from chemistry of restoration process of uranium protoxide oxide by decomposition 

products are presented. 

 

Keywords: uranium dioxide, softener, press powder, bulk density, particle size distribution, 

fluidity. 
 


