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ɈɐȿɇɄȺ ɉɈɅȿȼɕɏ ɗɎɎȿɄɌɈȼ ɂɇɀȿɄɌɂɊɈȼȺɇɇɕɏ ɁȺɊəȾɈȼ  
ȼ ɋȿȽɇȿɌɈɗɅȿɄɌɊɂɄȺɏ, ɈȻɅɍɑȿɇɇɕɏ ɗɅȿɄɌɊɈɇɇɕɆɂ ɉɍɑɄȺɆɂ  

ɋɊȿȾɇɂɏ ɗɇȿɊȽɂɃ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɟɜɵɯ ɷɮɮɟɤɬɨɜ 
ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɯ ɡɚɪɹɞɨɜ ɜ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɚɯ ɩɪɢ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɦɟɬɨɞɚɦɢ ɪɚɫɬɪɨɜɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ. Ɏɢɡɢɤɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɫɧɨɜɚɧɚ ɧɚ ɞɢɮɮɭɡɢɨɧɧɨ-ɞɪɟɣɮɨɜɨɦ ɩɨɞɯɨɞɟ, 
ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɝɢɛɪɢɞɧɭɸ ɫɯɟɦɭ ɪɚɫɱɟɬɚ ɬɪɚɧɫɩɨɪɬɚ ɷɥɟɤɬɪɨɧɨɜ ɜ 
ɨɛɥɭɱɟɧɧɨɣ ɦɢɲɟɧɢ ɢ ɚɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ. ɉɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚ ɩɨ ɨɰɟɧɤɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɧɧɨ-ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɡɚɪɹɞɤɢ ɧɚ 
ɩɪɢɦɟɪɟ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɪɢɫɬɚɥɥɚ ɬɚɧɬɚɥɚɬɚ ɥɢɬɢɹ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɥɭɱɟɧɢɟ, ɪɚɫɬɪɨɜɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɦɢɤɪɨ-
ɫɤɨɩ, ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤ, ɩɪɨɰɟɫɫ ɡɚɪɹɞɤɢ ɞɢɷɥɟɤɬɪɢɤɨɜ, ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɟ-
ɫɤɨɣ ɡɚɪɹɞɤɢ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ.  

ESTIMATION OF INJECTED CHARGE FIELD EFFECTS IN FERROELECTRICS  
IRRADIATED BВ AVERAGE ENERGВ ELECTRON BEAMS 

TСО papОr prОsОnts rОsults oП sТmulatТon oП ТnУОctОd cСargО ПТОld ОППОcts Тn ПОrroО-
lОctrТcs at dТagnostТcs аТtС scannТng ОlОctron mТcroscopО tОcСnТquОs. TСО pСвsТ-
comatСОmatТcal modОl Тs basОd on drТПt-dТППusТon approacС аСТcС ТncludОs a Св-
brТd computatТonal scСОmО oП ОlОctron transport Тn tСО ТrradТatОd targОt and an 
algorТtСm oП calculatТon oП dвnamТc cСargТng procОss cСaractОrТstТcs. Data oП a 
computТng ОбpОrТmОnt аОrО proposОd to ОstТmatО oП ОlОctron bОam-ТnducОd 
cСargТng cСaractОrТstТcs on tСО ОбamplО oП lТtСТum tantalatО ПОrroОlОctrТc crвstal. 
 
KОв аords: ОlОctron ТrradТatТon, scannТng ОlОctron mТcroscopО, ПОrroОlОctrТc, 
procОss oП dТОlОctrТc cСargТng, modОl oП dвnamТc cСargТng, computТng ОбpОrТ-
mОnt. 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɢɡɜɟɫɬɧɵɯ ɫɩɨɫɨɛɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɪɚɡɥɢɱɧɵɯ ɫɟɝɧɟɬɨɚɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɪɚɫɬɪɨɜɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨ-
ɩɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɞɟɣɫɬɜɢɹɦ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɡɨɧɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɢɡɭɱɚɟɦɵɯ ɨɛɪɚɡɰɨɜ, ɩɨɥɭɱɚɬɶ ɨɬɤɥɢɤ, 
ɫɨɡɞɚɜɚɬɶ ɫɩɨɫɨɛɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɞɨɦɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɞɪ. ɉɪɢ ɷɥɟɤɬɪɨɧɧɨɣ ɛɨɦɛɚɪɞɢ-
ɪɨɜɤɟ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɚ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɨɛɴɟɦɟ ɩɨɝɥɨɳɟɧɧɵɟ ɷɥɟɤɬɪɨɧɵ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ 
ɥɨɤɚɥɶɧɵɟ ɡɚɪɹɠɟɧɧɵɟ ɨɛɥɚɫɬɢ. ɗɮɮɟɤɬ ɡɚɪɹɞɤɢ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɥɸɛɵɯ ɭɜɟɥɢɱɟɧɢɹɯ ɊɗɆ ɢ ɥɸɛɵɯ 
ɪɟɚɥɶɧɵɯ ɬɨɤɚɯ ɡɨɧɞɚ Д1-2Ж. ɂɫɫɥɟɞɨɜɚɧɢɸ ɜɨɩɪɨɫɚ ɡɚɪɹɞɤɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɢɡɭɱɟ-
ɧɢɢ ɦɟɬɨɞɚɦɢ ɊɗɆ ɩɨɫɜɹɳɟɧ ɲɢɪɨɤɢɣ ɪɹɞ ɪɚɛɨɬ ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɯɚ-
ɪɚɤɬɟɪɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɮɮɟɤɬ ɥɨɤɚɥɶɧɨɣ ɡɚɪɹɞɤɢ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɨɜ ɩɨɥɨɠɟɧ ɜ ɨɫɧɨɜɭ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɞɨɦɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɧɧɵɯ ɩɭɱ-
ɤɨɜ Д3Ж.  

Ɉɞɧɢɦ ɢɡ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɮɨɪɦɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɡɚɪɹɞɤɢ ɜ 
ɨɛɪɚɡɰɟ ɞɢɷɥɟɤɬɪɢɤɚ, ɹɜɥɹɟɬɫɹ ɞɢɮɮɭɡɢɨɧɧɨ-ɞɪɟɣɮɨɜɵɣ ɩɨɞɯɨɞ Д4-6Ж. ȼ ɫɟɪɢɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɪɚ-
ɛɨɬ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɷɮɮɟɤɬɨɜ ɡɚɪɹɞɤɢ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɨɜ ɩɪɢ ɷɥɟɤɬɪɨɧɧɨɦ 
ɨɛɥɭɱɟɧɢɢ ɧɚ ɨɫɧɨɜɟ ɭɱɟɬɚ ɩɪɨɰɟɫɫɨɜ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɞɢɚɰɢɨɧɧɨ-ɫɬɢɦɭɥɢɪɨɜɚɧɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ ɦɚ-
ɬɟɪɢɚɥɚ ɢ ɞɚɧɧɵɯ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɷɥɟɤɬɪɨɧɨɜ ɜ ɜɟɳɟɫɬɜɟ Д6-8Ж. ɐɟɥɶɸ 
ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɩɨɥɟɜɵɯ ɷɮɮɟɤɬɨɜ ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɯ ɡɚɪɹɞɨɜ ɜ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɚɯ ɜ 
ɩɪɨɰɟɫɫɟ ɩɟɪɟɨɪɢɟɧɬɚɰɢɢ ɞɨɦɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɵɦ ɨɛɥɭɱɟɧɢɟɦ, ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɧɧɨ-
ɫɬɢɦɭɥɢɪɨɜɚɧɧɨɣ ɡɚɪɹɞɤɢ ɨɛɪɚɡɰɨɜ. 

 
Ȼɚɡɨɜɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ ɢ ɨɫɧɨɜɧɵɟ ɤɨɧɰɟɩɰɢɢ  

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ 
ȼ ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɞɢɧɚɦɢɱɟɫɤɨɣ ɡɚɪɹɞɤɢ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɤɨɜ ɥɟɠɢɬ ɨɛɨɛɳɟɧɧɵɣ ɩɨɞ-

ɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɨɜɦɟɫɬɧɨɦ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɢ ɥɨɤɚɥɶɧɨ-ɦɝɧɨɜɟɧɧɨɝɨ ɭɪɚɜɧɟ-
ɧɢɹ ɉɭɚɫɫɨɧɚ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ Д6-8Ж ɜɤɥɸɱɚɟɬ ɞɢɮɮɭɡɢɨɧɧɨ-ɪɟɚɤɰɢɨɧɧɨ-
ɞɪɟɣɮɨɜɨɟ ɭɪɚɜɧɟɧɢɟ, ɭɪɚɜɧɟɧɢɟ ɉɭɚɫɫɨɧɚ ɢ ɭɪɚɜɧɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɫɜɹɡɶ ɦɟɠɞɭ ɩɨɬɟɧɰɢɚɥɨɦ ɢ 
ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɩɨɥɹ, ɫɨɡɞɚɧɧɨɝɨ ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɦɢ ɡɚɪɹɞɚɦɢ:  
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,РrКН ,

, РrКН ,
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Э
    



 


        

    


E

E
 (1) 

ɝɞɟ  – ɨɛɴɟɦɧɚɹ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɪɹɞɨɜ, Ʉɥ/ɦ3;  – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ, ȼ; E – 
ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ, ȼ/ɦ;  – ɭɞɟɥɶɧɚɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɫɪɟɞɵ; 0 – ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ 

ɩɨɫɬɨɹɧɧɚɹ, Ɏ/ɦ; D – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɷɥɟɤɬɪɨɧɨɜ, ɦ2/ɫ; Ч  – ɩɨɞɜɢɠɧɨɫɬɶ ɷɥɟɤɬɪɨɧɨɜ, 

ɦ2/(ȼɫ); I – ɝɟɧɟɪɚɰɢɨɧɧɨɟ ɫɥɚɝɚɟɦɨɟ, Ʉɥ/(ɦ3ɫ). 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ (1) ɬɪɟɛɭɟɬ ɡɚɞɚɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ Д8Ж. Ⱦɥɹ ɱɢɫɥɟɧɧɨɣ ɪɟ-

ɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɝɟɨɦɟɬɪɢɸ ɦɨɞɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɡɨɧɞɚ, ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɡɰɚ, ɩɚɪɚɦɟɬɪɵ ɫɤɚɧɢɪɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɸ ɢɫɬɨɱ-
ɧɢɤɚ I ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɷɥɟɤɬɪɨɧɨɜ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ Д9Ж.  

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɫ ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ (1) ɫɬɪɨɢɥɚɫɶ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɝɨ ɦɟɬɨɞɚ ɩɟɪɟɦɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. ɋɯɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɵɫɬɪɨɣ 
ɫɯɨɞɢɦɨɫɬɶɸ ɢ ɚɛɫɨɥɸɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɪɟɲɟɧɢɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ 
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ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜ ɫɪɟɞɟ ɉɉɉ MКЭХКЛ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɫɱɟɬ 
ɬɪɚɧɫɩɨɪɬɚ ɷɥɟɤɬɪɨɧɨɜ ɜ ɨɛɥɭɱɟɧɧɵɯ ɞɢɷɥɟɤɬɪɢɤɚɯ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɝɥɭ-
ɛɢɧɭ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, ɮɨɪɦɭ ɨɛɥɚɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɭɱɤɚ ɫ ɦɢɲɟɧɶɸ ɢ ɜɜɟɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɸ 
ɮɭɧɤɰɢɢ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɧɨɜ ɜ ɜɟɳɟɫɬɜɟ. Ɏɭɧɤɰɢɨɧɚɥ ɩɪɢɥɨɠɟɧɢɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨ-
ɞɢɬɶ ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɰɟɫɫɚ ɡɚɪɹɞɤɢ ɩɪɢ ɷɥɟɤɬɪɨɧɧɨɦ ɨɛɥɭɱɟɧɢɢ: ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ, ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ, ɷɥɟɤɬɪɨɧɧɨ-ɫɬɢɦɭɥɢɪɨɜɚɧɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɜ 
ɨɛɪɚɡɰɟ. 

 
ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɟɝɧɟɬɨɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɤɪɢɫɬɚɥɥɭ 
ɬɚɧɬɚɥɚɬɭ ɥɢɬɢɹ (LТTКτ3). ȼɵɛɪɚɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ ɨɛɪɚɡɰɚ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬ-
ɫɬɜɨɜɚɥɢ ɡɧɚɱɟɧɢɹɦ Г=1 ɦɦ, R=3 ɦɦ; ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɚɤɬɭɚɥɢɡɢɪɨɜɚɧ ɞɥɹ ɝɪɚɞɢɟɧɬɧɨɣ ɡɨɧɵ. Ⱦɥɹ 
ɪɚɫɱɟɬɚ ɧɚɱɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɪɹɞɨɜ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɫɬɚɪ-
ɬɨɜɚɹ ɷɧɟɪɝɢɹ ɩɭɱɤɚ ȿ0=25 ɤɷȼ, ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɯ ɡɚɪɹɞɨɜ sЮrП=10 Ʉ/ɦ2 ɩɪɢ 
ɬɨɤɟ ɡɨɧɞɚ Ipr=100 ɩȺ ɢ ɩɥɨɳɚɞɢ ɨɛɥɭɱɚɟɦɨɝɨ ɩɹɬɧɚ S=4 ɦɤɦ2. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɝɟɧɟɪɚɰɢɨɧɧɨɟ ɫɥɚɝɚɟ-
ɦɨɟ ɜ (1) ɪɚɜɧɨ ɧɭɥɸ ɢ ɪɚɫɱɟɬɭ ɩɨɞɥɟɠɚɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɚ ɪɟɥɚɤɫɚɰɢɢ ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɯ ɡɚ-
ɪɹɞɨɜ. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ 0(r,г,Э0) ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ƚɚɭɫɫɚ: 
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, (2) 

ɝɞɟ 1 0.475   Ц, 2 0.384   Ц – ɩɚɪɚɦɟɬɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɢɡ ɩɪɢɛɥɢɠɟɧɢɹ ɞɚɧɧɵɯ ɮɭɧɤɰɢɢ 

ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɧɚɦɢ ɜ ɜɟɳɟɫɬɜɟ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ; V – ɨɛɴɟɦ ɜɧɭɬɪɟɧɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ ɡɚɪɹɞɨɜ, ɨɩɢɫɵɜɚɟɦɵɣ ɩɨɥɨɜɢɧɨɣ ɷɥɥɢɩɫɨɢɞɚ ɫ ɩɨɥɭɨɫɹɦɢ 1.2r   Ц, 1.8г   Ц; 

=0.376 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɬɨɪɢɱɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɷɦɢɫɫɢɢ (ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɞɚɧɧɵɦ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ, ɱɢɫɥɨ ɫɢɦɭɥɢɪɭɟɦɵɯ ɬɪɚɟɤɬɨɪɢɣ 
N=5000). 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɰɟɫɫɚ ɪɟɥɚɤɫɚɰɢɢ ɡɚɪɹɞɚ ɢɧɢɰɢɚɥɢɡɢɪɨ-
ɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɪɚɡɰɚ: ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɢ ɩɨ-
ɞɜɢɠɧɨɫɬɶ ɷɥɟɤɬɪɨɧɨɜ. ɇɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ: ɦɨɞɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɩɨ ɝɥɭɛɢɧɟ ɜ ɧɚɱɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. 

 
A ɛ 

Ɋɢɫ. 1. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ – К; ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨ-ɢɧɞɭɰɢ-
ɪɭɟɦɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɜɟɤɬɨɪɧɨɟ ɩɨɥɟ ɧɚ ɜɫɬɚɜɤɟ – ɛ ɜ ɤɪɢɫɬɚɥɥɟ LТTКτ3. 

ɉɨɥɟ ɧɚ ɝɪɚɧɢɰɟ ɡɨɧɵ ɢɧɠɟɤɰɢɢ ɩɪɟɜɵɲɚɟɬ ɤɨɷɪɰɢɬɢɜɧɨɟ ɩɨɥɟ ɞɥɹ ɬɚɧɬɚɥɚɬɚ ɥɢɬɢɹ (2.1107 ȼ/ɦ). 
ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɢɧɠɟɤɰɢɹ ɩɭɱɤɚ ɷɥɟɤɬɪɨɧɨɜ ɜ ɨɛɪɚɡɟɰ ɩɪɢɜɨɞɢɬ ɤ ɧɚɤɨɩɥɟɧɢɸ ɡɚɪɹɞɚ, ɩɨɥɟ ɤɨɬɨɪɨ-
ɝɨ ɫɩɨɫɨɛɧɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɢɧɬɟɧɫɢɜɧɵɟ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɞɨɦɟɧɚɯ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 
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«ɯɜɨɫɬ-ɤ-ɥɭɱɭ». ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬ-
ɧɨɫɬɢ ɢɧɠɟɤɬɢɪɨɜɚɧɧɵɯ ɡɚɪɹɞɨɜ sЮrП ɢ ɫɬɚɪɬɨɜɨɣ ɷɧɟɪɝɢɢ ɡɨɧɞɚ ȿ0. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɚɫɱɟɬɵ, ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ (ɢɡɦɟɪɟɧɧɵɟ ɧɚ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɢɧɠɟɤɰɢɨɧɧɨɣ ɡɨ-
ɧɵ) ɧɟ ɹɜɥɹɸɬɫɹ ɥɢɧɟɣɧɵɦɢ ɮɭɧɤɰɢɹɦɢ sЮrП ɢ ȿ0. Ɍɚɤ, ɩɪɢ ɡɧɚɱɟɧɢɢ sЮrП=1 Ʉ/ɦ2 ɩɨɥɟ ɢɧɠɟɤɬɢɪɭɟ-
ɦɵɯ ɡɚɪɹɞɨɜ ɧɟ ɫɩɨɫɨɛɧɨ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ LТTКτ3.  
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ɋ.ȼ. Ʌɚɧɤɢɧ 

ɄɈɅɂɑȿɋɌȼȿɇɇɈȿ ɈɉɂɋȺɇɂȿ ɉȿɊȿɇɈɋȺ ȼɅȺȽɂ ɂ ɌȿɉɅȺ  
ȼ ɉɈɊɂɋɌɈɆ ɆȺɌȿɊɂȺɅȿ ɌɂɉȺ ɄɅɂɇɈɉɌɂɅɈɅɂɌȺ 

 
ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɨ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɩɟɪɟɧɨɫɚ ɜɥɚɝɢ ɢ ɬɟɩɥɚ ɜ 
ɦɢɤɪɨɩɨɪɢɫɬɵɯ ɢɡɨɬɪɨɩɧɵɯ ɰɟɨɥɢɬɚɯ ɬɢɩɚ ɤɥɢɧɨɩɬɢɥɨɥɢɬɚ ɞɥɹ 
ɭɫɬɨɣɱɢɜɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɥɢɧɨɩɬɢɥɨɥɢɬ, ɦɚɫɫɨɩɟɪɟɧɨɫ, ɜɨɞɹɧɨɣ ɩɚɪ, ɠɢɞɤɚɹ ɜɨ-
ɞɚ ɜ ɩɨɪɚɯ, ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɜɨɞɚ, ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨ-ɜɥɚɝɨ-ɩɟɪɟɧɨɫɚ, ɢɡɨɬɟɪ-
ɦɵ ɫɨɪɛɰɢɢ. 

A QUANTITATIVE DESCRIPTION OF THE TRANSPORT OF MOISTURE AND HEAT  
IN A POROUS MATERIAL SUCH AS CLINOPTILOLITE 

TСО papОr prОsОnts a tСОorОtТcal dОscrТptТon oП tСО transport oП moТsturО and СОat Тn 
mТcroporousТsotropТcгОolТtОs oП tСО clТnoptТlolТtО tвpО Пor a stablО statТonarв statО. 

KОв аords: clТnoptТlolТtО, mass transПОr, аatОr vapor, lТquТd аatОr Тn porОs, ad-
sorptТon аatОr, СОat-moТsturО transПОr ОquatТons, sorptТon ТsotСОrms. 


