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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. 
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ɐɟɥɶ ɫɬɚɬɶɢ – ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢ ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫɵ ɩɟɪɟɧɨɫɚ ɜɥɚɝɢ ɢ ɬɟɩɥɚ ɜ ɦɢɤɪɨɩɨɪɢɫɬɵɯ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɩɪɢɪɨɞɧɵɯ ɰɟɨɥɢɬɚɯ (ɤɥɢɧɨɩɬɢɥɨɥɢɬ) ɜ ɫɥɭɱɚɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ.  

ɉɪɢɪɨɞɧɵɣ ɰɟɨɥɢɬ – ɤɥɢɧɨɩɬɢɥɨɥɢɬ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɪɤɚɫɧɵɣ ɚɥɸɦɨɫɢɥɢɤɚɬ, ɜɨ ɜɧɭɬ-
ɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɟɧɵ ɨɛɦɟɧɧɵɟ ɤɚɬɢɨɧɵ ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨ-
ɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɦɨɥɟɤɭɥ ɜɨɞɵ. Ʉɚɬɢɨɧɵ ɤɨɦɩɟɧɫɢɪɭɸɬ ɡɚɪɹɞ ɤɚɪɤɚɫɚ. ɉɨɪɢɫɬɚɹ ɬɪɟɯɦɟɪɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɰɟɨɥɢɬɨɜ ɫɨɫɬɨɢɬ ɢɡ ɱɟɪɟɞɭɸɳɢɯɫɹ ɬɟɬɪɚɷɞɪɨɜ (AХτ4) ɢ (SТτ4).  

ȼ ɰɟɨɥɢɬɚɯ ɦɚɬɪɢɰɚ ɢɦɟɟɬ ɤɚɪɤɚɫɧɵɣ ɨɬɤɪɵɬɵɣ ɬɢɩ, ɜ ɤɨɬɨɪɨɦ ɨɛɦɟɧɧɵɟ ɢɨɧɵ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜ ɨɬɤɪɵɬɵɯ ɩɨɥɨɫɬɹɯ ɢ ɤɚɧɚɥɚɯ, ɪɚɡɦɟɪ ɨɤɨɧ ɢɯ ɦɟɧɹɟɬɫɹ ɨɬ 0,35 ɞɨ 0,87 ɧɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɨɟɧɢ-
ɟɦ ɷɥɟɦɟɧɬɚɪɧɨɣ ɹɱɟɣɤɢ. ɋɩɨɫɨɛɧɨɫɬɶ ɰɟɨɥɢɬɨɜ ɩɨɫɥɟ ɞɟɝɢɞɪɚɬɚɰɢɢ ɫɨɪɛɢɪɨɜɚɬɶ ɦɨɥɟɤɭɥɵ ɝɚɡɨɜ ɢ 
ɜɨɞɵ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɢɚɦɟɬɪ ɜɯɨɞɧɵɯ ɨɤɨɧ, ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟ-
ɫɬɜɟ ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɥ, ɚɞɫɨɪɛɟɧɬɨɜ, ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɢɨɧɨɨɛɦɟɧɧɢɤɨɜ Д2, 3Ж. Ɉɛɴɟɦ ɜɧɭɬɪɢɤɪɢɫɬɚɥ-
ɥɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɤɥɢɧɨɩɬɢɥɨɥɢɬɟ ɫɨɫɬɚɜɥɹɟɬ 20-36%. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɜɵɞɟɥɟɧɧɨɣ 
ɢɡ ɰɟɨɥɢɬɚ, – ɦɟɪɚ ɩɨɪɢɫɬɨɫɬɢ, ɤɨɬɨɪɚɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬ ɜɟɥɢɱɢɧɭ ɚɞɫɨɪɛɰɢɨɧɧɨɣ 
ɟɦɤɨɫɬɢ ɦɢɧɟɪɚɥɚ. Ⱦɥɹ ɫɨɪɛɰɢɢ ɢ ɤɚɬɚɥɢɡɚ ɪɚɡɦɟɪɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɚɧɚɥɨɜ ɢ ɩɭɫɬɨɬ, ɩɨ ɤɨɬɨɪɵɦ 
ɦɨɥɟɤɭɥɵ ɩɪɨɧɢɤɚɸɬ ɜɧɭɬɪɶ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɢɦɟɸɬ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. ȿɫɥɢ ɫɢɫɬɟ-
ɦɚ ɤɚɧɚɥɨɜ ɬɪɟɯɦɟɪɧɚɹ, ɤɚɬɢɨɧ (ɦɨɥɟɤɭɥɚ) ɩɨɞɯɨɞɹɳɟɝɨ ɪɚɡɦɟɪɚ ɦɨɠɟɬ ɩɪɨɧɢɤɧɭɬɶ ɜ ɥɸɛɨɟ ɦɟɫɬɨ 
ɤɪɢɫɬɚɥɥɚ. ɉɪɢ ɞɜɭɯɦɟɪɧɨɣ ɫɢɫɬɟɦɟ ɦɨɥɟɤɭɥɚ ɞɜɢɠɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ. ȼ ɨɞɧɨɦɟɪɧɨɣ ɫɢɫɬɟɦɟ ɜɨɡɦɨɠ-
ɧɨ ɞɜɢɠɟɧɢɟ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ȼɥɨɤɢɪɨɜɤɚ ɷɬɢɯ ɤɚɧɚɥɨɜ ɩɪɟɜɪɚɳɚɟɬ ɫɢɫɬɟɦɭ ɜ ɨɞɧɨɦɟɪɧɭɸ. ȼ 
ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɤɚɧɚɥɵ ɢ ɩɥɨɫɤɨɫɬɢ ɜ ɰɟɨɥɢɬɨɜɨɦ ɤɚɪɤɚɫɟ ɡɚɩɨɥɧɟɧɵ ɦɨɥɟɤɭɥɚɦɢ ɜɨɞɵ ɞɨ 30%. 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜɨ ɜɧɭɬɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɩɨɥɨɫɬɹɯ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɫɨɪɛɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɨɣ ɜɫɟɯ ɰɟɨɥɢɬɨɜ.  

Ɇɚɫɫɨɩɟɪɟɧɨɫ ɜ ɩɨɪɢɫɬɵɯ ɜɟɳɟɫɬɜɚɯ ɢɧɬɟɪɟɫɭɟɬ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɭɠɟ ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɞɟɫɹɬɢ-
ɥɟɬɢɣ. Ʉɥɚɫɫɢɱɟɫɤɨɣ ɪɚɛɨɬɨɣ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɹɜɥɹɟɬɫɹ ɦɨɧɨɝɪɚɮɢɹ ɚɤɚɞɟɦɢɤɚ Ⱥ.ȼ. Ʌɵɤɨɜɚ (1954 
ɝ.) Д4Ж. ɂɦ ɛɵɥɚ ɬɟɨɪɟɬɢɱɟɫɤɢ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚ-
ɥɢɫɶ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɧɨɫɚ ɜɥɚɝɢ ɜ ɤɚɩɢɥɥɹɪɧɨ-ɩɨɪɢɫɬɨɦ ɦɚɬɟɪɢɚɥɟ (ɛɟɬɨɧɟ). ɉɪɢ ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ ɦɚɬɟɪɢɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɞɟɧɫɚɰɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɨɛɪɚɡɨɜɚɧɢɟ 
ɜɥɚɝɢ ɜ ɩɚɪɨɜɨɣ ɡɨɧɟ. ɋɨɫɬɚɜɥɹɸɳɢɟ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɢ ɢɯ ɞɟɣɫɬɜɢɟ ɨɩɢɫɵɜɚɥɨɫɶ ɨɞɧɢɦ ɩɚɪɚɦɟɬɪɨɦ 
– «ɤɪɢɬɟɪɢɟɦ ɮɚɡɨɜɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ» Д4Ж, ɤɨɬɨɪɵɣ ɧɟɜɨɡɦɨɠɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ.  

ȼ ɤɨɧɰɟ ББ ɜ. ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɚ ɜɥɚɠɧɨɝɨ ɪɟɠɢɦɚ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɚɩɢɥ-
ɥɹɪɧɨ-ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ Ʉ.Ɏ. Ɏɨɤɢɧɚ Д6Ж, ɜ ɤɨ-
ɬɨɪɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɨɞɧɨɦɟɪɧɨɣ ɦɨɞɟɥɢ ɞɢɮɮɭɡɢɢ ɜɥɚɝɢ ɢ ɬɟɩɥɚ ɪɟɲɚɥɢɫɶ ɫ ɩɨɦɨ-
ɳɶɸ ɩɪɹɦɵɯ ɧɚ ɝɪɭɛɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɟɬɤɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɯɟɦɵ ɗɣɥɟɪɚ.  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɹɜɥɹɟɬɫɹ ɜɫɟ ɛɨɥɶɲɟ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨ-
ɝɨ ɛɚɥɚɧɫɚ, ɞɥɹ ɢɡɭɱɟɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɨɜ ɦɚɫɫɨɩɟɪɟɧɨɫɚ ɞɥɹ ɩɨɪɢɫɬɵɯ ɬɟɥ ɫ ɩɨɦɨɳɶɸ ɚɥ-
ɝɨɪɢɬɦɨɜ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ Д1Ж. 

ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɦɟɪɧɚɹ ɢɡɨɬɪɨɩɧɚɹ  ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ Ʉ.Ɏ. Ɏɨɤɢ-
ɧɚ Д6Ж ɞɥɹ ɰɟɨɥɢɬɚ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɨɦ ɬɟɩɥɨɜɥɚɠɧɨɦ ɪɟɠɢɦɟ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɰɟɨɥɢɬɨɜɵɯ ɨɛ-
ɪɚɡɰɚɯ ɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɜ ɬɪɟɯ ɮɚɡɚɯ: ɜɨɞɹɧɨɣ ɩɚɪ, ɠɢɞɤɚɹ ɜɨɞɚ ɜ ɩɨɪɚɯ ɢ ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɜɨɞɚ, ɠɟɫɬ-
ɤɨ ɫɜɹɡɚɧɧɚɹ ɫ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦ ɤɚɪɤɚɫɨɦ. ɉɚɪ ɢ ɠɢɞɤɚɹ ɜɨɞɚ ɦɨɝɭɬ ɞɢɮɮɭɧɞɢɪɨɜɚɬɶ ɜ ɩɚɪɨɜɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ, ɩɪɢɱɟɦ ɩɨɬɨɤɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɝɪɚɞɢɟɧɬɚɦ ɞɚɜɥɟɧɢɹ ɩɚɪɚ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɥɟɤɭɥ ɜɨɞɵ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɫɱɢɬɚɟɦ, ɱɬɨ ɩɨɬɨɤɢ ɧɚɩɪɚɜɥɟɧɵ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɧɨɜɚɧɢɹɦ ɨɛɪɚɡɰɚ 
ɜ ɜɢɞɟ ɬɨɧɤɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɛɨɛɳɟɧɧɵɟ ɡɚɤɨɧɵ Ɏɢɤɚ, Ɏɭɪɶɟ ɢ 
ɭɪɚɜɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɡɚɩɢɲɟɦ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ Д5Ж: 

1 1 13 ,D Ц D T    1I   (1) 

2 2 2 23 ,D Ц D T    I  (2) 
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Q = – ᴂT+С1I1+С2I2, (6) 
ɝɞɟ I1, I2 – ɜɟɤɬɨɪɵ ɩɨɬɨɤɨɜ ɩɚɪɚ ɢ ɜɨɞɵ; Ц1, Ц2 – ɦɚɫɫɚ ɩɚɪɚ ɢ ɜɨɞɵ; С1, С2 – ɭɞɟɥɶɧɵɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ 
ɢ ɜɨɞɵ; ɇ – ɷɧɬɚɥɶɩɢɹ ɫɢɫɬɟɦɵ; ɇ3 – ɷɧɬɚɥɶɩɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ; D1, D2, D13, D23 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɢɮ-
ɮɭɡɢɢ; ᴂ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ; q – ɜɟɤɬɨɪ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ; Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ. 
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I  ᴂT+(ᴂ – C1I1 – C2I2)T, (7) 

ɝɞɟ ɋ0 – ɫɭɦɦɚɪɧɚɹ ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ; ɋ1, ɋ2 – ɭɞɟɥɶɧɵɟ ɬɟɩɥɨɟɦɤɨɫɬɢ ɩɚɪɚ ɢ ɜɨɞɵ; λ – ɬɟɩɥɨɬɚ 
ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ.  

ɋ ɭɱɟɬɨɦ ɩɨɪɢɫɬɨɫɬɢ µ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ  
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I  (8) 

ɝɞɟ 1, 2 – ɭɞɟɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ ɩɚɪɚ ɢ ɜɨɞɵ. æ 
ɂɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɹ (7, 8), ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɹ ɛɚɥɚɧɫɚ ɢ ɩɟɪɟɧɨɫɚ ɦɚɫɫɵ ɜ ɬɚɤɨɦ ɜɢɞɟ: 
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Ⱦɜɚ ɩɨɫɥɟɞɧɢɯ ɭɪɚɜɧɟɧɢɹ (9, 10) ɜ ɭɫɥɨɜɢɹɯ ɩɪɢɧɹɬɨɣ ɧɚɦɢ ɦɨɞɟɥɢ ɧɟ ɯɭɠɟ ɫɬɚɪɵɯ Д4, 6Ж, 
ɨɩɢɫɵɜɚɸɬ ɩɪɨɰɟɫɫɵ ɩɟɪɟɧɨɫɚ ɬɟɩɥɨɜɥɚɝɢ ɜ ɩɨɪɢɫɬɵɯ ɰɟɨɥɢɬɚɯ. ɉɨɫɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɩɪɨ-
ɜɟɪɤɟ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɧɵɯ ɢɡɨɬɟɪɦ ɚɞɫɨɪɛɰɢɢ ɩɚɪɨɜ ɤɥɢɧɨɩ-
ɬɢɥɨɥɢɬɨɦ Д3Ж.  
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