
ɈТɁЫВ 
ɧа авɬɨɪɟɮɟɪаɬ ɞɢɫɫɟɪɬаɰɢɢ ɄɈРɈɇЫ ȾАɇɂɂɅА ВАɅȿɇТɂɇɈВɂЧА ɧа ɬɟɦɭ:  

«Тɪаɧɫɩɨɪɬɧɵɟ ɢ ɬɟɪɦɢɱɟɫɤɢɟ ɫвɨɣɫɬва ɩɪɨɬɨɧɧɵɯ ɩɪɨвɨɞɧɢɤɨв 

Ba4−ɯLaɯCa2Nb2O11+0,5ɯ, Ba4Ca2−ɯLaɯNb2O11+0,5ɯ, BaLa1−ɯCaɯInO4−0,5ɯ ɢ La28−xW4+xO54+1,5x», 

ɩɪɟɞɫɬавɥɟɧɧɨɣ ɧа ɫɨɢɫɤаɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤаɧɞɢɞаɬа ɯɢɦɢɱɟɫɤɢɯ ɧаɭɤ ɩɨ 
ɫɩɟɰɢаɥɶɧɨɫɬɢ 02.00.04 – ɮɢɡɢɱɟɫɤаɹ ɯɢɦɢɹ. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɦɟɧɚ ɬɪɚɞɢɰɢɨɧɧɵɯ ɤɢɫɥɨɪɨɞɩɪɨɜɨɞɹɳɢɯ ɬɜɟɪɞɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ 

ɧɚ ɩɪɨɬɨɧɩɪɨɜɨɞɹɳɢɟ ɬɜɟɪɞɨɨɤɫɢɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ 
ɬɜɟɪɞɨɨɤɫɢɞɧɵɯ ɬɨɩɥɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɌɈɌЭ), ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɪɚɛɨɬɟ ɜ ɢɧɬɟɪɜɚɥɟ 
ɭɦɟɪɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ (400-600°ɋ). ɉɨɢɫɤ ɧɨɜɵɯ ɩɪɨɬɨɧɩɪɨɜɨɞɹɳɢɯ ɬɜɟɪɞɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, 
ɨɛɥɚɞɚɸɳɢɯ ɜɵɫɨɤɨɣ ɩɪɨɬɨɧɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɪɢ 
ɭɦɟɪɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ,  ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɚɞɚɱ, ɪɟɲɚɟɦɨɣ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ Ʉɨɪɨɧɵ Ⱦ.ȼ., ɩɨɫɜɹɳɟɧɧɚɹ ɢɡɭɱɟɧɢɸ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɥɨɠɧɨɨɤɫɢɞɧɵɯ ɮɚɡ (Ba4−хLaх)Ca2Nb2O11+0,5х, Ba4(Ca2−хLaх)Nb2O11+0,5х, 

BaLa1−хCaхInO4−0,5х, La28−xW4+xO54+1,5x,  ɹɜɥɹɟɬɫɹ аɤɬɭаɥɶɧɨɣ ɢ ɢɦɟɟɬ ɤɚɤ ɧаɭɱɧɭɸ, ɬɚɤ ɢ 
ɩɪаɤɬɢɱɟɫɤɭɸ ɡɧаɱɢɦɨɫɬɶ.  

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɧɵɯ, 

ɝɢɞɪɚɬɚɰɢɨɧɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɥɨɠɧɨɨɤɫɢɞɧɵɯ ɮɚɡ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɫɬɪɭɤɬɭɪɚɦ 
ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ ((Ba4−хLaх)Ca2Nb2O11+0,5х, Ba4(Ca2−хLaх)Nb2O11+0,5х) ɢ ɫɥɨɢɫɬɵɯ ɮɚɡ 
Ɋɚɞɞɥɟɫɞɟɧɚ-ɉɨɩɩɟɪɚ (BКLК1−хCaхInO4−0,5х), ɚ ɬɚɤɠɟ ɮɥɸɨɪɢɬɨɩɨɞɨɛɧɨɣ ɫɬɪɭɤɬɭɪɟ 

(La28−xW4+xO54+1,5x). ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ 
ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɯɢɦɢɱɟɫɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ 

ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɢɯ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɨ ɚɜɬɨɪɭ ɩɨɥɭɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ 
ɢɧɬɟɪɟɫɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɟɞɟɧɚ ɜɵɫɨɤɨɦ 
ɧɚɭɱɧɨɦ ɭɪɨɜɧɟ. Ⱦɨɫɬɨвɟɪɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɡɚɳɢɬɭ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟ ɜɵɡɵɜɚɟɬ 
ɫɨɦɧɟɧɢɣ. 

Ɉɞɧɚɤɨ ɩɨ ɬɟɤɫɬɭ ɚɜɬɨɪɟɮɟɪɚɬɚ ɢɦɟɸɬɫɹ ɧɟɤɨɬɨɪɵɟ вɨɩɪɨɫɵ ɢ ɡаɦɟɱаɧɢɹ, ɤɨɬɨɪɵɟ 
ɬɪɟɛɭɸɬ ɩɨɹɫɧɟɧɢɹ: 

1. ɉɪɢ ɫɢɧɬɟɡɟ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ (Ba4−хLaх)Ca2Nb2O11+0,5х ɢ Ba4(Ca2−хLaх)Nb2O11+0,5х 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɹɫɧɢɬɶ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɜɟɫɶ ɥɚɧɬɚɧ 
ɡɚɦɟɳɚɟɬ ɬɨɥɶɤɨ ɛɚɪɢɣ, ɚ ɜɨ ɜɬɨɪɨɦ – ɬɨɥɶɤɨ ɤɚɥɶɰɢɣ? ɂɦɟɸɬɫɹ ɥɢ ɞɚɧɧɵɟ ɩɨ ɭɬɨɱɧɟɧɢɸ 
ɡɚɫɟɥɟɧɧɨɫɬɢ ɩɨɡɢɰɢɣ ɚɬɨɦɨɜ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɷɬɨ ɭɬɜɟɪɠɞɟɧɢɟ? ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɱɚɫɬɢɱɧɨɝɨ ɡɚɦɟɳɟɧɢɹ ɤɚɤ ɛɚɪɢɹ, ɬɚɤ ɢ ɤɚɥɶɰɢɹ.  
2. ɇɚ ɪɢɫ. 2ɛ ɩɪɢɜɟɞɟɧ ɨɛɳɢɣ ɜɢɞ ɩɨɥɭɱɟɧɧɵɯ ɌȽ-ɤɪɢɜɵɯ ɞɥɹ ɜɫɟɯ ɫɨɫɬɚɜɨɜ 

(Ba4−хLaх)Ca2Nb2O11+0,5х. Ɍɪɟɛɭɟɬ ɩɨɹɫɧɟɧɢɹ ɤɨɪɪɟɤɬɧɨɫɬɶ ɮɪɚɡɵ «з90% ɨɬ ɨɛɳɟɝɨ ɷɮɮɟɤɬɚ» 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤɨ ɜɫɟɦ ɢɫɫɥɟɞɨɜɚɧɧɵɦ ɨɛɪɚɡɰɚɦ, ɟɫɥɢ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɢɦɟɟɬ ɫɜɨɸ ɫɬɟɩɟɧɶ 
ɝɢɞɪɚɬɚɰɢɢ. 

3. ɉɨɱɟɦɭ  ɜɟɥɢɱɢɧɵ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɚɪɹɞɚ ɤɢɫɥɨɪɨɞɚ ɩɪɢɜɟɞɟɧɵ ɫ ɪɚɡɥɢɱɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɡɧɚɱɚɳɢɯ ɰɢɮɪ ɩɨɫɥɟ ɡɚɩɹɬɨɣ (Ɍɚɛɥɢɰɚ 1)? Ʉɚɤɨɜɚ ɨɲɢɛɤɚ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɜɟɥɢɱɢɧ? 
Ⱦɥɹ ɫɨɫɬɚɜɨɜ (Ba4−хLaх)Ca2Nb2O11+0,5х ɢ Ba4(Ca2−хLaх)Nb2O11+0,5 ɜɟɥɢɱɢɧɚ Zɷɮɮ ɮɚɤɬɢɱɟɫɤɢ 
ɨɞɢɧɚɤɨɜɚ ɢ ɥɟɠɢɬ ɜ ɢɧɬɟɪɜɚɥɟ 0.88-0.89, ɨɞɧɚɤɨ ɜ ɫɥɭɱɚɟ (Ba4−хLaх)Ca2Nb2O11+0,5х ɷɧɬɚɥɶɩɢɹ 




