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ɇɚ ɪɢɫ. 5 ɢɡɨɛɪɚɠɟɧɨ ɢɡɦɟɧɟɧɢɟ ɜɵɱɢɫɥɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɪɟɧɢɹ ɩɨɤɨɹ ɨɬ ɫɠɚɬɢɹ 
ɫɬɟɪɠɧɹ ɞɥɹ ɫɢɫɬɟɦ AХ-AL, А-А, AХ-А. 

Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ ɜ ɫɢɫɬɟɦɟ AХ-AХ, А-А, AХ-А ɨɬ ɞɚɜɥɟɧɢɹ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. ȼ ɩɪɨɰɟɫɫɟ ɬɪɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɫɬɟɪɠɧɹ, ɩɥɚɫɬɢɧɚ ɬɨɥɶɤɨ ɞɟɮɨɪ-

ɦɢɪɭɟɬɫɹ, ɜ ɫɥɭɱɚɟ А-А ɞɟɮɨɪɦɚɰɢɹ ɩɥɚɫɬɢɧɵ- ɦɢɧɢɦɚɥɶɧɚ. 
2. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜ ɫɢɫɬɟɦɟ AХ-AL ɭɦɟɧɶɲɚɟɬɫɹ. ȼ ɫɢɫɬɟɦɚɯ 

AХ-А, А-А ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
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ɊȺɁɆȿɊɇɕɃ ɗɎɎȿɄɌ ȼ ɇȺɇɈɄɈɆɉɈɁɂɌȿ ɇȺ ɈɋɇɈȼȿ ɇɂɌɊɂɌȺ ɇȺɌɊɂə,  
ȼɇȿȾɊȿɇɇɈȽɈ ȼ ɆȺɌɊɂɐɍ 3D-SBA-15 

 
Иɫɫɥɟɞɨɜɚɧɵ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɩɪɨɜɨɞɹɳɢɟ ɫɜɨɣɫɬɜɚ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ, 
ɜɧɟɞɪɟɧɧɨɝɨ ɜ ɦɚɬɪɢɰɭ 3D-SBA-15. Иɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɪɟɠɢɦɟ 
ɧɚɝɪɟɜ – ɨɯɥɚɠɞɟɧɢɟ. ɉɨɤɚɡɚɧɨ ɭɜɟɥɢɱɟɧɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨ-
ɫɬɢ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ з ɜ 10 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɴɟɦɧɵɦ ɧɢɬɪɢɬɨɦ 
ɧɚɬɪɢɹ. Ɉɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɪɨɜɨɞɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɟɪɦɨɚɤɬɢɜɚ-
ɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɧɢɬɪɢɬɚ 
ɧɚɬɪɢɹ ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɨɛɴɟɦɧɨɝɨ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɮɚ-
ɡɨɜɵɣ ɩɟɪɟɯɨɞ, ɪɚɡɦɟɪɧɵɟ ɷɮɮɟɤɬɵ. 
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SIГE EFFECT IN THE NANOCOMPOSITE BASED SODIUM NITRITE, THE INTRODUCTION 
INTO THE MATRIБ 3D-SBA-15 

 
TСО dТОlОctrТc and conductТvО propОrtТОs oП sodТum nТtrТtО ОmbОddОd Тn tСО 3D-
SBA-15 matrТб arО studТОd. TСО mОasurОmОnts аОrО carrТОd out Тn tСО СОatТng-
coolТng rОgТmО. An ТncrОasО Тn tСО actual pОrmТttТvТtв at loа ПrОquОncТОs Тs sСoаn 
to bО 10 tТmОs tСat oП bulФ sodТum nТtrТtО. TСО maТn mОcСanТsm oП conductТvТtв Тs 
tСО tСОrmoactТvatТon mОcСanТsm, tСО actТvatТon ОnОrgв Пor nano-sТгОd sodТum nТ-
trТtО Тs lОss tСan Пor bulФ. 
 
KОв аords: ПОrroОlОctrТc, sodТum nТtrТtО, dТОlОctrТc constant, pСasО transТtТon, sТгО 
ОППОcts. 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɧɚɧɨɤɨɦɩɨɡɢɬɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɪɢɫɬɵɯ ɦɚɬɪɢɰ ɫ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɨɦɩɨɧɟɧɬɨɦ. ɇɚ 
ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɷɮɮɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɦɟɪɚɦɢ ɢ ɝɟɨ-
ɦɟɬɪɢɟɣ ɫɟɬɤɢ ɩɨɪ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɚ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɦɚɬɪɢɰɭ ɛɵɥ ɜɵɛɪɚɧ ɧɢɬɪɢɬ 
ɧɚɬɪɢɹ. ɇɢɬɪɢɬ ɧɚɬɪɢɹ ɹɜɥɹɟɬɫɹ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɨɦ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɋɬɪɭɤɬɭɪɚ ɧɢɬɪɢɬɚ 
ɧɚɬɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɴɟɦɧɨ-ɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɪɨɦɛɢɱɟɫɤɨɣ ɝɪɭɩɩɟ. ɉɪɢ T = Tɋ ≈163°C ɩɪɨɢɫɯɨɞɢɬ 
ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɫɧɚɱɚɥɚ ɜ ɧɟɫɨɪɚɡɦɟɪɧɭɸ ɮɚɡɭ, ɫɬɚɛɢɥɶɧɭɸ ɜ ɭɡɤɨɦ ɬɟɦɩɟɪɚ-
ɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ 1−1,5°C, ɡɚɬɟɦ ɜ ɩɚɪɚɷɥɟɤɬɪɢɱɟɫɤɭɸ Д1Ж. Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɢɬɪɢɬɚ, ɜɧɟɞɪɟɧɧɨ-
ɝɨ ɜ ɩɨɪɵ ɪɚɡɥɢɱɧɵɯ ɦɚɬɪɢɰ, ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɜɨ ɦɧɨɝɢɯ ɪɚɛɨɬɚɯ. ɇɚɩɪɢɦɟɪ, ɚɜɬɨɪɵ Д2Ж ɨɛɧɚɪɭɠɢɥɢ 
ɝɢɝɚɧɬɫɤɢɣ ɪɨɫɬ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɥɹ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ, ɜɧɟɞɪɟɧɧɨɝɨ ɜ ɨɩɚɥɨɜɭɸ ɦɚɬ-
ɪɢɰɭ, ɜ ɨɛɥɚɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ. 
Ⱥɜɬɨɪɵ Д3Ж ɜ ɪɟɡɭɥɶɬɚɬɟ əɆɊ-ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɦɚɬɪɢɰɚɯ ɆɋɆ-41 ɢ SBA-15 ɭɫɬɚɧɨɜɢ-
ɥɢ, ɱɬɨ ɧɢɬɪɢɬ ɧɚɬɪɢɹ ɜ ɩɨɪɚɯ ɧɚɯɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɞɜɭɯ ɮɚɡɚɯ – ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɢ ɪɚɫɩɥɚɜ-
ɥɟɧɧɨɣ. ɇɚɥɢɱɢɟ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɮɚɡɵ ɨɛɴɹɫɧɹɟɬ ɜɵɫɨɤɭɸ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɨɛɪɚɡɰɨɜ. Ʉɪɢɫɬɚɥɥɢ-
ɱɟɫɤɚɹ ɱɚɫɬɶ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɩɪɟɬɟɪɩɟɜɚɟɬ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ.  

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɩɪɨɜɨɞɹɳɢɯ ɫɜɨɣɫɬɜ 
ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɩɨɪɚɯ ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɪɢɰ 3D-SBA-15. ɋɬɪɭɤɬɭɪɚ ɬɚɤɢɯ ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɪɢɰ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɤɫɚɝɨɧɚɥɶɧɨ ɭɩɨɪɹɞɨɱɟɧɧɵɟ, ɩɨ ɬɢɩɭ ɩɱɟɥɢɧɵɯ ɫɨɬ, 1D ɤɚɧɚɥɵ, ɜ ɫɬɟɧɤɚɯ ɤɨɬɨɪɵɯ 
ɢɦɟɸɬɫɹ ɫɭɛɦɟɡɨɩɨɪɵ («ɪɚɡɪɵɜɵ» ɞɢɚɦɟɬɪɨɦ ɛɨɥɟɟ 20 й). Ɂɚ ɫɱɟɬ ɷɬɢɯ «ɪɚɡɪɵɜɨɜ» ɜ ɫɬɟɧɤɟ ɩɨɪɢɫɬɚɹ 
ɫɬɪɭɤɬɭɪɚ ɦɚɬɪɢɰɵ ɩɪɢɨɛɪɟɬɚɟɬ ɫɜɨɣɫɬɜɨ ɫɪɟɞɵ. ɉɚɪɚɦɟɬɪɵ ɦɚɬɪɢɰ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɧɚɲɟɣ ɪɚɛɨɬɟ, 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

ɉɚɪɚɦɟɬɪɵ ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɪɢɰ 3D-SBA-15 
ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɚɧɚɥɨɜ S, ɦ2/ɝ 497 
ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ ɤɚɧɚɥɨɜ V, ɫɦ3/ɝ 1,180 
Ⱦɢɚɦɟɬɪ ɹɱɟɣɤɢ К, ɧɦ 12,258 
Ⱦɢɚɦɟɬɪ ɩɨɪɵ r, ɧɦ 9,430 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɧɦ 2,828 

Ɂɚɩɨɥɧɟɧɢɟ ɩɨɪ ɧɢɬɪɢɬɨɦ ɧɚɬɪɢɹ ɩɪɨɜɨɞɢɥɨɫɶ ɢɡ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ. ɋɟɝɧɟɬɨɷɥɟɤɬɪɢɤ ɪɚɫɬɜɨ-
ɪɹɥɫɹ ɜ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ ɞɨ ɩɨɥɭɱɟɧɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ. ɉɨɪɨɲɨɤ 3D-SBA-15 
ɡɚɫɵɩɚɥɫɹ ɜ ɪɚɫɬɜɨɪ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɟɫɶ ɪɚɫɬɜɨɪ ɩɪɨɧɢɤ ɜ ɩɨɪɵ. Ɂɚɬɟɦ ɫɦɟɫɶ ɜɵɫɭɲɢɜɚɥɚɫɶ 
ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɂɡ ɜɵɫɭɲɟɧɧɨɝɨ ɩɨɪɨɲɤɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 6000 ɤɝ/ɫɦ2 ɩɪɟɫɫɨɜɚɥɢɫɶ ɨɛ-
ɪɚɡɰɵ ɜ ɜɢɞɟ ɬɚɛɥɟɬɨɤ ɞɢɚɦɟɬɪɨɦ 12 ɦɦ ɢ ɬɨɥɳɢɧɨɣ з 1 ɦɦ. 
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ɂɡɦɟɪɟɧɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɪɟɠɢɦɟ ɧɚɝɪɟɜ – ɨɯɥɚɠɞɟɧɢɟ ɜ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ ɨɬ 300 Ʉ ɞɨ 480 Ʉ ɫɨ ɫɤɨɪɨɫɬɶɸ 1 Ʉ/ɦɢɧ ɧɚ ɱɚɫɬɨɬɚɯ 1 ɤȽɰ, 10 ɤȽɰ, 100 ɤȽɰ 
ɢ 1 ɆȽɰ ɫ ɩɨɦɨɳɶɸ ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɩɟɤɬɪɨɦɟɬɪɚ σШЯШМШЧЭrШХ. Ɍɨɱɧɨɫɬɶ ɢɡɦɟ-
ɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɥɚ 0,1 Ʉ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɟɪɟɛɪɹɧɚɹ ɩɚɫɬɚ. Ⱦɥɹ 
ɭɞɚɥɟɧɢɹ ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɨɛɪɚɡɰɵ ɤɨɦɩɨɡɢɬɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɝɪɟɜɚɥɢɫɶ ɞɨ 400 Ʉ. ȼ ɤɚɱɟ-
ɫɬɜɟ ɷɬɚɥɨɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɨɛɪɚɡɟɰ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɬɟɯ ɠɟ ɪɚɡɦɟɪɨɜ.  

Ⱦɥɹ ɨɛɪɚɡɰɚ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɤɪɢɜɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜ 
ɰɢɤɥɟ ɧɚɝɪɟɜ – ɨɯɥɚɠɞɟɧɢɟ ɤɚɤ ɞɥɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ, ɬɚɤ ɢ ɞɥɹ ɦɧɢɦɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢ-
ɰɚɟɦɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɸɬ, ɚ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɧɢɡɤɨɱɚɫɬɨɬɧɚɹ ɞɢɫɩɟɪɫɢɹ (ɪɢɫ. 1). Ɍɚɤ, ɞɥɹ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɡɧɚɱɟɧɢɹ ε' ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɮɚɡɨɜɨɝɨ ɩɟɪɟ-
ɯɨɞɚ ɧɚ ɱɚɫɬɨɬɟ ɢɡɦɟɪɟɧɢɣ 1 ɆȽɰ ɫɨɫɬɚɜɥɹɸɬ 65, ɚ ɧɚ ɱɚɫɬɨɬɟ 1 ɤȽɰ ε' ɞɨɫɬɢɝɚɸɬ 869. Ɇɚɤɫɢɦɭɦ ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣ-
ɨɧɟ 435 Ʉ, ɨɧ ɧɟɫɤɨɥɶɤɨ ɫɝɥɚɠɟɧ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ ɨɛɪɚɡɰɚ. 

 

Ɋɢɫ. 1. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɚ)  
ɢ ɦɧɢɦɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɛ) ɞɥɹ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ ɧɢɬɪɢɬɚ 

ɧɚɬɪɢɹ ɩɪɢ ɧɚɝɪɟɜɟ (ɡɚɤɪɚɲɟɧɧɵɟ ɦɚɪɤɟɪɵ) ɢ ɨɯɥɚɠɞɟɧɢɢ (ɩɭɫɬɵɟ ɦɚɪɤɟɪɵ)  
ɧɚ ɱɚɫɬɨɬɚɯ: 1 – 1 ɤȽɰ, 2 – 10 ɤȽɰ, 3 – 100 ɤȽɰ, 4 – 1ɆȽɰ. 

Ⱦɥɹ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ, ɜɧɟɞɪɟɧɧɨɝɨ ɜ ɦɚɬɪɢɰɭ 3D-SBA-15, ɦɚɤɫɢɦɭɦɵ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢ-
ɰɚɟɦɨɫɬɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɹɯ ɪɚɡɦɵɬɵ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɣɨɧɟ з 433 Ʉ, ɱɬɨ ɧɚ 2 Ʉ ɧɢɠɟ, 
ɱɟɦ ɞɥɹ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ (ɪɢɫ. 2). ȼ ɩɚɪɚɷɥɟɤɬɪɢɱɟɫɤɨɣ ɮɚɡɟ ɡɧɚɱɟɧɢɹ ε' ɢ ε'' ɩɪɢ ɧɚɝɪɟɜɟ ɢ 
ɨɯɥɚɠɞɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɸɬ, ɬɨɝɞɚ ɤɚɤ ɜ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɮɚɡɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɜɟɥɢɱɢɧ 
ɩɪɢ ɧɚɝɪɟɜɟ ɢ ɨɯɥɚɠɞɟɧɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɦɟɯɚ-
ɧɢɡɦɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɹɜɥɹɟɬɫɹ ɞɢɩɨɥɶ-ɞɢɩɨɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. 
ɇɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɧɢɰ ɪɚɡɞɟɥɚ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɚ ɷɬɢɯ ɝɪɚɧɢɰɚɯ ɧɚɤɚɩɥɢɜɚɸɬɫɹ 
ɧɨɫɢɬɟɥɢ ɡɚɪɹɞɚ (ɢɨɧɵ), ɜ ɫɟɝɧɟɬɨɮɚɡɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɮɨɪɦɢɪɭɟɬɫɹ 
ɞɜɨɣɧɨɣ ɫɥɨɣ ɬɚɤɢɯ ɡɚɪɹɞɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɞɢɩɨɥɢ ɢ ɞɚɸɳɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɞɢɷɥɟɤɬɪɢɱɟ-
ɫɤɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ. ȼ ɩɚɪɚɷɥɟɤɬɪɢɱɟɫɤɨɣ ɮɚɡɟ ɷɬɨɬ ɫɥɨɣ ɨɬɫɭɬɫɬɜɭɟɬ. ȼ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɢɡ ɩɚɪɚɷɥɟɤɬɪɢɱɟɫɤɨɣ ɮɚɡɵ ɜ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɭɸ ɞɜɨɣɧɨɣ ɫɥɨɣ ɧɟ ɭɫɩɟɜɚɟɬ ɫɮɨɪɦɢɪɨ-
ɜɚɬɶɫɹ. Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ Д4Ж, ɪɟɥɚɤɫɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶ-
ɲɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧ ɪɟɥɚɤɫɚɰɢɢ ɩɨɪɹɞɤɚ Ĳ з 1 − 10 М. 

Ɂɧɚɱɟɧɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜ ɬɨɱɤɟ ɦɚɤɫɢɦɭɦɚ ɧɚ ɱɚɫɬɨɬɟ 1 ɤȽɰ ɫɨɫɬɚɜɥɹɸɬ 
7320, ɱɬɨ ɩɪɢɦɟɪɧɨ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ, ɧɚ ɱɚɫɬɨɬɟ 1 ɆȽɰ ɡɧɚɱɟɧɢɹ ɞɢ-
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɛɥɢɡɤɢ ɤ ε' ɨɛɪɚɡɰɚ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ. 
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Ɋɢɫ. 2. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɚ)  
ɢ ɦɧɢɦɨɣ ɱɚɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɛ) ɞɥɹ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɦɚɬɪɢɰɟ 3D-SBA-15  

ɩɪɢ ɧɚɝɪɟɜɟ (ɡɚɤɪɚɲɟɧɧɵɟ ɦɚɪɤɟɪɵ) ɢ ɨɯɥɚɠɞɟɧɢɢ (ɩɭɫɬɵɟ ɦɚɪɤɟɪɵ)  
ɧɚ ɱɚɫɬɨɬɚɯ: 1 – 1 ɤȽɰ, 2 – 10 ɤȽɰ, 3 – 100 ɤȽɰ, 4 – 1ɆȽɰ. 

Ⱦɥɹ ɨɛɴɹɫɧɟɧɢɹ ɱɚɫɬɨɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-
ɜɚɬɶ ɜɫɟ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɚɯ. ɇɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ 
ɜɤɥɚɞ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɞɚɸɬ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɞɨɦɟɧɧɨɣ 
ɩɨɥɹɪɢɡɚɰɢɟɣ, ɢɨɧɧɨɣ ɩɨɥɹɪɢɡɚɰɢɟɣ, ɩɨɥɹɪɢɡɚɰɢɟɣ ɡɚ ɫɱɟɬ  ɞɟɮɟɤɬɨɜ, ɚ ɜ ɧɟɨɞɧɨɪɨɞɧɵɯ ɫɢɫɬɟɦɚɯ 
ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɦɨɠɟɬ ɞɚɜɚɬɶ  ɩɨɥɹɪɢɡɚɰɢɹ Ɇɚɤɫɜɟɥɥ – ȼɚɝɧɟɪɚ 

(1 ) ...s Т Н MАP P s P P P       , 
ɝɞɟ Ps(1 – s) – ɞɨɦɟɧɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ, s – ɞɨɥɹ ɞɨɦɟɧɨɜ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɩɪɨɬɢɜ ɩɨɥɹ; PТ – ɢɨɧɧɚɹ 

ɩɨɥɹɪɢɡɚɰɢɹ (ɨɛɭɫɥɚɜɥɢɜɚɸɳɚɹ ɡɚɤɨɧ Ʉɸɪɢ-ȼɟɣɫɚ); PН – 
ɩɨɥɹɪɢɡɚɰɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɪɢɦɟɫɟɣ; PMА – ɩɨɥɹɪɢɡɚɰɢɹ 
Ɇɚɤɫɜɟɥɥ – ȼɚɝɧɟɪɚ. Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɤɥɚɞɨɜ 
ɢɦɟɟɬ ɫɜɨɸ ɜɟɥɢɱɢɧɭ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɢ ɱɚɫɬɨɬɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟ-
ɦɨɫɬɶ ɛɭɞɟɬ ɢɦɟɬɶ  ɜɢɞ: 

1 2 3 4( , ) ( , ) ( , ) ( , ) ( , ) ...Ɍ Ɍ Ɍ Ɍ Ɍ              , 

ɝɞɟ 1(Ɍ,) – ɜɤɥɚɞ ɡɚ ɫɱɟɬ ɫɩɨɧɬɚɧɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ; 
2(Ɍ,)  – ɢɨɧɧɵɣ ɜɤɥɚɞ; 3(Ɍ,)  – ɜɤɥɚɞ ɞɟɮɟɤɬɨɜ; 4(Ɍ,)  

– ɜɤɥɚɞ ɩɨɥɹɪɢɡɚɰɢɢ Ɇɚɤɫɜɟɥɥ – ȼɚɝɧɟɪɚ ɢ ɬ.ɞ. ɇɚ ɧɢɡɤɢɯ 
ɱɚɫɬɨɬɚɯ ɨɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɧɢɰɚɟ-
ɦɨɫɬɶ ɞɚɟɬ ɞɨɦɟɧɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɢ ɩɨɥɹɪɢɡɚɰɢɹ Ɇɚɤɫɜɟɥɥ 
– ȼɚɝɧɟɪɚ. ɋ ɪɨɫɬɨɦ ɱɚɫɬɨɬɵ ɜɤɥɚɞ ɷɬɢɯ ɦɟɯɚɧɢɡɦɨɜ ɛɵɫɬ-
ɪɨ ɭɛɵɜɚɟɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɞɢɫɩɟɪɫɢɢ. 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɚɪɪɟɧɢɭɫɨɜɫɤɢɯ ɤɨɨɪɞɢ-
ɧɚɬɚɯ ɡɚɜɢɫɢɦɨɫɬɢ ХЧ ı(T−1) ɞɥɹ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ 
ɢ ɧɚɧɨɤɨɦɩɨɡɢɬɚ. Ⱦɥɹ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɦɚɤɫɢ-
ɦɭɦ DC-ɩɪɨɜɨɞɢɦɨɫɬɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ T ∼ 
435 Ʉ, ɞɥɹ ɧɚɧɨɤɨɦɩɨɡɢɬɧɨɝɨ ɨɛɪɚɡɰɚ – ɩɪɢ T ∼ 433 Ʉ, ɤɚɤ 
ɢ ɜ ɫɥɭɱɚɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨ-
ɫɬɢ. ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɛɨɢɯ ɨɛɪɚɡɰɨɜ 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɭɱɚɫɬɤɚ, ɛɥɢɡɤɢɯ ɤ ɥɢɧɟɣɧɨɦɭ ɜɢɞɭ. 

Ɋɢɫ. 3. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɨɜɨɞɢɦɨɫɬɢ ɜ ɚɪɪɟɧɢɭɫɨɜɵɯ ɤɨɨɪ-
ɞɢɧɚɬɚɯ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɧɚ ɱɚɫɬɨɬɟ 

1 ɆȽɰ ɞɥɹ ɱɢɫɬɨɝɨ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟ-
ɫɤɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ (ɩɭɧɤɬɢɪɧɚɹ 

ɥɢɧɢɹ 1) ɢ ɞɥɹ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɦɚɬ-
ɪɢɰɟ 3D-SBA-15 (ɩɭɧɤɬɢɪɧɚɹ ɥɢ-

ɧɢɹ 2). ɋɩɥɨɲɧɵɟ ɩɪɹɦɵɟ ɥɢɧɢɢ – 
ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɭɱɚɫɬɤɨɜ ɝɪɚɮɢɤɨɜ  
1 ɢ 2, ɛɥɢɡɤɢɯ ɤ ɥɢɧɟɣɧɨɦɭ ɜɢɞɭ. 
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ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɤɨɧɭ ı = ıɨОбp(-ΔEɨ/ФT) ɞɥɹ ɬɟɪɦɨɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɨɜɨɞɢɦɨɫɬɢ. 
ɗɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ, ɨɬɜɟɱɚɸɳɢɟ ɥɢɧɟɣɧɵɦ ɭɱɚɫɬɤɚɦ ɧɢɠɟ ɢ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɤɫɢɦɭɦɚ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɫɨɫɬɚɜɥɹɸɬ: ɞɥɹ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ȿɚ1 = 2,02 ɷȼ ɢ ȿɚ2 = 0,59 ɷȼ; ɞɥɹ ɧɚɧɨɤɨɦɩɨɡɢɬ-
ɧɨɝɨ ɨɛɪɚɡɰɚ ȿɚ1 = 0,81 ɷȼ ɢ ȿɚ2 = 1,21 ɷȼ. ɍɦɟɧɶɲɟɧɢɟ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɧɢɬ-
ɪɢɬɚ ɧɚɬɪɢɹ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɝɪɚɧɢɰ ɪɚɡɞɟɥɚ ɜ ɦɚɬɪɢɱɧɨɦ ɨɛɪɚɡɰɟ ɢ ɧɚɥɢɱɢɟɦ ɧɚ ɷɬɢɯ 
ɝɪɚɧɢɰɚɯ ɧɟɫɜɹɡɚɧɧɵɯ ɡɚɪɹɞɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɢ ɩɪɨɜɨɞɹɳɢɯ ɫɜɨɣɫɬɜ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɩɨɪɚɯ ɫɢɥɢɤɚɬɧɵɯ ɦɚɬɪɢɰ 3D-SBA-15. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɹ 
ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɜ ɧɚɧɨɪɚɡɦɟɪɧɨɦ ɫɨɫɬɨɹɧɢɢ ɡɧɚɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨ-
ɫɬɢ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ  ɩɪɢɦɟɪɧɨ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɨɛɴɟɦɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ. ɇɚ ɧɢɡɤɢɯ ɱɚ-
ɫɬɨɬɚɯ ɨɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɞɚɟɬ ɞɨɦɟɧɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɢ ɩɨɥɹɪɢɡɚɰɢɹ 
Ɇɚɤɫɜɟɥɥ – ȼɚɝɧɟɪɚ. ɋ ɪɨɫɬɨɦ ɱɚɫɬɨɬɵ ɜɤɥɚɞ ɷɬɢɯ ɦɟɯɚɧɢɡɦɨɜ ɛɵɫɬɪɨ ɭɛɵɜɚɟɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɢɡ-
ɤɨɱɚɫɬɨɬɧɨɣ ɞɢɫɩɟɪɫɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɪɨɜɨɞɢɦɨɫɬɢ ɜ ɨɛɨɢɯ ɨɛɪɚɡɰɚɯ ɹɜɥɹ-
ɟɬɫɹ ɬɟɪɦɨɚɤɬɢɜɚɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ ɦɟɧɶɲɟ, 
ɱɟɦ ɞɥɹ ɨɛɴɟɦɧɨɝɨ. 
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ɂɋɋɅȿȾɈȼȺɇɂə ȺɄɍɋɌɂɑȿɋɄɂɏ ɋȼɈɃɋɌȼ ɉɈɅɂɆȿɊɇɕɏ  
ɄɈɆɉɈɁɂɐɂɈɇɇɕɏ ɆȺɌȿɊɂȺɅɈȼ 

 
ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢ-
ɦɟɪɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɫ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɬɟɤɥɨ- ɢ ɭɝɥɟɬɤɚɧɶɸ. ɉɪɢɜɨɞɹɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɩɥɨɬɧɨɫɬɢ ɚɪɦɢɪɨɜɚɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɥɶɬɪɚɡɜɭɤ, ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɚɪɦɢɪɨɜɚɧɢɟ, 
ɚɤɭɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

INVESTIGATION OF ACOUSTIC PROPERTIES OFPOLВMER MATERIALS 

RОsults oП ОбpОrТmОntal mОasurОmОnts oП tСО sound spООd and tСО attОnuatТon 
coОППТcТОnt oП composТtО matОrТals on tСО basТs oП polвmОrТc bТndТng аТtС rОТn-
ПorcТng glass - and carbon tТssuО arО gТvОn. DОpОndОncОs oП acoustТc paramОtОrs 
on rОТnПorcТng dОnsТtв arО provТdОd. 

KОв аords: ultrasound, composТtТon matОrТal, rОТnПorcОmОnt, acoustТc propОrtТОs. 


