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ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɞɚннɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɣɨнɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɗɋ 
ɜ ɂɨɪɞɚнɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɢɡɦɟɪɟнɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ нɚ ɪɚɡɥɢɱнɨɣ 
ɜɵɫɨɬɟ нɚ ɦɟɬɟɨɦɚɱɬɟ, ɞɥɹ ɪɚɡɥɢɱнɵɯ ɫɟɡɨнɨɜ ɜ ɪɚɡɥɢɱнɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. ɉɨɥɭɱɟннɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɸɬ ɜɨɡɦɨɠнɨɫɬɶ ɩɪɨɜɟɫɬɢ ɪɚɫɱёɬɵ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ – ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲнɨɝɨ ɩɨɬɨɤɚ, ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨэффɢɰɢɟнɬɚ 
ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ ɢ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ ɜ ɜɢɞɟ фɭнɤɰɢɣ ɜɵɫɨɬɵ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫфɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɭ ɩɨ ɨɰɟнɤɟ ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ɜ ɭɫɥɨɜɢɹɯ ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɚɜɚɪɢɢ нɚ 
Ⱥɗɋ ɜ ɂɨɪɞɚнɢɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚнɢɹ нɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱнɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɞɟɬɟɤɬɨɪɨɜ ɢɨнɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟнɢɹ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ. ɍɤɚɡɚннɚɹ ɦɨɞɟɥɶ ɜ 
ɞɚɥɶнɟɣɲɟɦ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚнɚ ɞɥɹ ɨɩɟɪɚɬɢɜнɨɣ ɨɰɟнɤɢ ɩɨɫɥɟɞɫɬɜɢɣ 
ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɞɢɚɰɢɨннɚɹ ɚɜɚɪɢɹ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɢɨнɢɡɢɪɭɸɳɟɟ 
ɢɡɥɭɱɟнɢɟ, ɪɚɞɢɨɚɤɬɢɜнɨɟ ɡɚɝɪɹɡнɟнɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɞɟɬɟɤɬɨɪɵ ɢɨнɢɡɢɪɭɸɳɟɝɨ 
ɢɡɥɭɱɟнɢɹ. 
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ȼ ɩɪɟɞɵɞɭɳɟɣ ɪɚɛɨɬɟ Д1Ж ɚɜɬɨɪɚɦɢ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɨɫнɨɜнɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɣɨнɚ 
ɪɚɡɦɟɳɟнɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱥɗɋ ɜ ɂɨɪɞɚнɢɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɚɬɢɡɚɰɢɟɣ ɞɚннɵɯ 
ɩɨ ɨɫнɨɜнɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɥɨɳɚɞɤɢ, нɚɦɟɱɟннɨɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɬɨɦнɨɣ 
эɥɟɤɬɪɨɫɬɚнɰɢɢ. ȼ ɩɪɟɞɫɬɚɜɥɟннɨɣ ɪɚɛɨɬɟ ɬɟɦɚ ɩɨɥɭɱɢɥɚ ɞɚɥɶнɟɣɲɟɟ ɪɚɡɜɢɬɢɟ, нɨ 
ɨɫнɨɜнɨɟ ɜнɢɦɚнɢɟ ɛɵɥɨ ɭɞɟɥɟнɨ ɢɡɭɱɟнɢɸ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɥɨɳɚɞɤɢ Ⱥɗɋ.  

Ɇɨɞɟɥɢɪɨɜɚнɢɟ ɪɚɫɩɪɨɫɬɪɚнɟнɢɹ ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɢɝɪɚɟɬ ɜɚɠнɭɸ ɪɨɥɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚнɢɢ ɨɛɴɟɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚнɢɹ ɚɬɨɦнɨɣ энɟɪɝɢɢ 
(ɈɂȺɗ), ɜ ɱɚɫɬнɨɫɬɢ, ɚɬɨɦнɵɯ ɫɬɚнɰɢɣ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ нɟɨɛɯɨɞɢɦɨ ɦɢнɢɦɢɡɢɪɨɜɚɬɶ 
ɫɬɟɩɟнɶ эɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫнɨɫɬɢ, ɜɚɠнɨ ɫɜɨɟɜɪɟɦɟннɨ ɢ ɦɚɤɫɢɦɚɥɶнɨ ɬɨɱнɨ 
ɨɩɪɟɞɟɥɢɬɶ нɚɩɪɚɜɥɟнɢɟ ɜɨɡɦɨɠнɨɝɨ ɪɚɫɩɪɨɫɬɪɚнɟнɢɹ ɡɚɝɪɹɡнɟнɢɣ, ɢɯ ɩɥɨɬнɨɫɬɶ, ɚ 

ɬɚɤɠɟ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟнɢɹ нɚ ɦɟɫɬнɨɫɬɢ.  
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ нɚɦɢ ɫɥɭɱɚɟ ɈɂȺɗ ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨнɚɪнɵɦ ɨɛɴɟɤɬɨɦ (Ⱥɗɋ). 

ȿɝɨ ɨɫɨɛɟннɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɵɯɨɞ ɪɚɞɢɨнɭɤɥɢɞɨɜ ɜ ɚɬɦɨɫфɟɪɭ, ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, нɚ ɛɨɥɶɲɨɣ ɜɵɫɨɬɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢнɨɣ ɪɚɫɩɪɨɫɬɪɚнɟнɢɹ ɪɚɞɢɚɰɢɨннɨɝɨ 
ɡɚɝɪɹɡнɟнɢɹ нɚ ɨɛɲɢɪнɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ƚɚɡɨɚэɪɨɡɨɥɶнɵɟ ɜɵɛɪɨɫɵ ɫɨɡɞɚɸɬ ɜ 
ɚɬɦɨɫфɟɪнɨɦ ɜɨɡɞɭɯɟ ɚэɪɨɞɢɫɩɟɪɫнɵɟ ɦɚɫɫɵ, ɤɨɬɨɪɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɭɪɛɭɥɟнɬнɨɝɨ 
ɞɜɢɠɟнɢɹ ɞɨɥɝɨɟ ɜɪɟɦɹ ɭɞɟɪɠɢɜɚɸɬɫɹ ɜ ɜɨɡɞɭɯɟ ɢ ɜɵнɨɫɹɬɫɹ ɜɨɡɞɭɲнɵɦɢ ɩɨɬɨɤɚɦɢ ɢɡ 
ɪɚɣɨнɚ ɪɚɫɩɨɥɨɠɟнɢɹ ɫɬɚнɰɢɢ нɚ ɡнɚɱɢɬɟɥɶнɨɟ ɪɚɫɫɬɨɹнɢɟ Д2Ж. ɋɤɨɪɨɫɬɶ ɢ ɞɚɥɶнɨɫɬɶ 
ɩɟɪɟнɨɫɚ ɬɚɤɢɯ ɦɚɫɫ ɡɚɜɢɫɢɬ ɨɬ ɬɭɪɛɭɥɟнɬнɵɯ ɬɟɱɟнɢɣ ɜ ɚɬɦɨɫфɟɪɟ, ɜɪɟɦɟнɢ ɢɯ 
ɫɭɳɟɫɬɜɨɜɚнɢɹ ɜ ɜɨɡɞɭɯɟ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɚ ɬɚɤɠɟ ɫɤɨɪɨɫɬɢ ɢ нɚɩɪɚɜɥɟнɢɹ 
ɚɬɦɨɫфɟɪнɵɯ ɩɨɬɨɤɨɜ ɢ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ ɪɚɞɢɨнɭɤɥɢɞɨɜ. Ɏɢɡɢɱɟɫɤɚɹ ɫɬɨɪɨнɚ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ ɫɜɹɡɚнɚ ɫ ɚнɚɥɢɡɨɦ ɪɚɫɩɪɨɫɬɪɚнɟнɢɹ ɢ ɩɨɝɥɨɳɟнɢɹ 
ɪɚɞɢɨнɭɤɥɢɞɨɜ. Ɉɞнɚɤɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɤɨɦɩɶɸɬɟɪнɵɟ ɦɨɞɟɥɢ нɭɠɞɚɸɬɫɹ ɜ 
ɩɨɫɬɨɹннɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɨɩɪɟɞɟɥɟннɵɯ ɞɚннɵɯ, ɨɫнɨɜɚннɵɯ нɚ эɤɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ нɚɛɥɸɞɟнɢɹɯ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɟ нɟɨɛɯɨɞɢɦɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɩɪɟɞɜɚɪɢɬɟɥɶнɨ ɩɨɥɭɱɚɥɢ ɩɭɬёɦ ɢɯ ɢɡɦɟɪɟнɢɹ нɚ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɜɵɲɤɟ, ɚ ɨɛɳɢɣ 
ɯɚɪɚɤɬɟɪ ɢɯ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɤ фɭнɤɰɢɢ ɜɵɫɨɬɵ – нɚ ɨɫнɨɜɟ ɪɟɲɟнɢɹ ɡɚɦɤнɭɬɨɣ ɫɢɫɬɟɦɵ 
ɭɪɚɜнɟнɢɣ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ. 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚнɢɹ ɜɨɡнɢɤнɨɜɟнɢɹ ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɚɜɚɪɢɢ ɫ ɜɵɛɪɨɫɨɦ 
ɪɚɞɢɨɚɤɬɢɜнɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫфɟɪɭ ɢ ɨɩɪɟɞɟɥɟнɢɹ ɭɪɨɜнɟɣ ɪɚɞɢɨɚɤɬɢɜнɨɝɨ 
ɡɚɝɪɹɡнɟнɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɞɨɡɨɜɵɯ нɚɝɪɭɡɨɤ нɚ ɩɟɪɫɨнɚɥ ɢ нɚɫɟɥɟнɢɟ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚнɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚннɨɣ ɫɢɫɬɟɦɵ ɤɨнɬɪɨɥɹ ɪɚɞɢɚɰɢɨннɨɣ 
ɨɛɫɬɚнɨɜɤɢ (ȺɋɄɊɈ), ɨɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɞɨɫɬɚɬɨɱнɨ ɩɨɞɪɨɛнɨ 
ɩɪɟɞɫɬɚɜɥɟнɵ ɜ ɪɚɛɨɬɚɯ Д3-6Ж. Ⱦɚннɚɹ ɫɢɫɬɟɦɚ ɫɩɨɫɨɛнɚ ɩɪɟɞɨɫɬɚɜɢɬɶ ɬɟɤɭɳɭɸ 
ɢнфɨɪɦɚɰɢɸ ɩɨ ɪɚɡɜɢɬɢɸ ɪɚɞɢɚɰɢɨннɨɣ ɚɜɚɪɢɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶнɨɝɨ ɜɪɟɦɟнɢ ɜɫɟɦ 
нɟɨɛɯɨɞɢɦɵɦ ɫɬɪɭɤɬɭɪɚɦ ɞɥɹ ɫɜɨɟɜɪɟɦɟннɨɣ ɨɰɟнɤɢ ɪɢɫɤɚ ɢ ɩɪɢнɹɬɢɹ ɪɟɲɟнɢɣ ɫ 
ɰɟɥɶɸ ɦɢнɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɢ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɤɚɡɚннɵɦ ɜɵɲɟ, ɦɨɠнɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɢɫɬɟɦɚ ȺɋɄɊɈ 
ɨɛɟɫɩɟɱɟнɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚнɢɟɦ, ɤɨɬɨɪɨɟ ɩɪɟɞнɚɡнɚɱɟнɨ 
ɞɥɹ ɰɟɥɟɣ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢнфɨɪɦɚɰɢɢ ɩɨ ɪɚɞɢɨɚɤɬɢɜнɨɦɭ ɡɚɝɪɹɡнɟнɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɰɟнɤɢ ɞɨɡɨɜɵɯ нɚɝɪɭɡɨɤ нɚ ɩɟɪɫɨнɚɥ ɢ нɚɫɟɥɟнɢɟ, ɩɟɪɟɞɚɱɢ 
ɨɛɪɚɛɨɬɚннɨɣ ɢнфɨɪɦɚɰɢɢ ɪɭɤɨɜɨɞɫɬɜɭ ɞɥɹ ɩɪɢнɹɬɢɹ ɪɟɲɟнɢɣ. 

ȼ нɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɢ ɪɚɫɫɦɨɬɪɟнɢɢ ɫɰɟнɚɪɢɹ, ɨɛɭɫɥɨɜɥɟннɨɝɨ ɜɵɯɨɞɨɦ 
ɪɚɞɢɨɚɤɬɢɜнɵɯ ɝɚɡɨɚэɪɨɡɨɥɶнɵɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫфɟɪɭ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟнɤɚ 
ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɜɨɡɞɭɲнɨɝɨ ɩɪɨɫɬɪɚнɫɬɜɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ, 
ɨɰɟнɤɚ ɞɨɡɨɜɵɯ нɚɝɪɭɡɨɤ нɚ ɩɟɪɫɨнɚɥ ɢ нɚɫɟɥɟнɢɟ ɪɟɝɢɨнɚ, ɨɤɚɡɚɜɲɟɝɨɫɹ ɩɨɞ ɫɬɪɭɟɣ 
ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɜɵɛɪɨɫɚ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ фɨɪɦɭɥɢɪɨɜɤɚ 
ɩɨɫɬɚнɨɜɤɢ ɡɚɞɚɱɢ ɢ ɦɟɬɨɞɨɜ ɟɟ ɪɟɲɟнɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɚнɰɢɢ ɨɛɴɟɦнɭɸ ɚɤɬɢɜнɨɫɬɶ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ 
ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ, ɡɚɝɪɹɡнɹɸɳɟɣ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, q(x, y, z) (Ʉɢ/ɦ3

), 

ɦɟɬɟɨɩɚɪɚɦɟɬɪɵ ɚɬɦɨɫфɟɪɵ: u(z) – ɩɪɨɞɨɥɶнɭɸ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲнɨɝɨ ɩɨɬɨɤɚ 
(ɩɨɩɟɪɟɱнɭɸ ɫɤɨɪɨɫɬɶ ɩɨɥɚɝɚɟɦ ɪɚɜнɨɣ нɭɥɸ), k(z) –  ɤɨэффɢɰɢɟнɬ ɬɭɪɛɭɥɟнɬнɨɣ 
ɞɢффɭɡɢɢ ɢ b(z) – энɟɪɝɢɸ ɬɭɪɛɭɥɟнɬнɵɯ  ɩɭɥɶɫɚɰɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɟ, ɤɚɤ ɭɤɚɡɵɜɚɥɨɫɶ, 
ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, нɚɯɨɞɢɦ, ɢɫɩɨɥɶɡɭɹ фɢɡɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɪɚɛɨɬɵ Д7Ж. 
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ɝɞɟ zn = z/L – ɛɟɡɪɚɡɦɟɪнɚɹ ɜɵɫɨɬɚ; 
 L – ɦɚɫɲɬɚɛ Ɇɨнɢнɚ–Ɉɛɭɯɨɜɚ (ɦɚɫɲɬɚɛ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ); 
 bn – ɛɟɡɪɚɡɦɟɪнɚɹ энɟɪɝɢɹ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ; 
 ɫ – ɩɨɫɬɨɹннɚɹ; 
 un – ɛɟɡɪɚɡɦɟɪнɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
 *v  – ɞɢнɚɦɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ; 
  = 0,4 – ɩɨɫɬɨɹннɚɹ Ʉɚɪɦɚнɚ; 
 θ – ɩɨɬɟнɰɢɚɥɶнɚɹ ɬɟɦɩɟɪɚɬɭɪɚ   29,0

1000θ PT  (T – ɬɟɦɩɟɪɚɬɭɪɚ ºK;  P – 

ɚɬɦɨɫфɟɪнɨɟ ɞɚɜɥɟнɢɟ ɦɛɚɪ; 
 n – ɟɟ ɛɟɡɪɚɡɦɟɪнɚɹ ɜɟɥɢɱɢнɚ  * n ,  

*0*  pcP , P0 – ɩɨɬɨɤ ɬɟɩɥɚ, 
 –  ɩɥɨɬнɨɫɬɶ ɜɨɡɞɭɯɚ, cP – ɭɞɟɥɶнɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ); 
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 Ɍ = kɌ/k – ɨɬнɨɲɟнɢɟ ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɫɬɢ ɞɥɹ ɬɟɩɥɚ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɞɜɢɠɟнɢɹ.  

 ;3/43/2/2 3  yyzn  (2) 

 ,1 4yk n   (3) 

ɝɞɟ y – ɬɚɛɭɥɢɪɨɜɚннɨɟ ɡнɚɱɟнɢɟ ɞɥɹ ɪɚɡɥɢɱнɵɯ zn. Ⱦɥɹ ɛɟɡɪɚɡɦɟɪнɵɯ un, bn, ɩɨɥɭɱɚɟɦ 
ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟнɢɹ: 
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ɝɞɟ g – ɭɫɤɨɪɟнɢɟ ɫɜɨɛɨɞнɨɝɨ ɩɚɞɟнɢɹ; 
 T0 – ɬɟɦɩɟɪɚɬɭɪɚ нɚ ɭɪɨɜнɟ ɡɟɦɥɢ. 
 

ɍɪɚɜнɟнɢɟ (2) ɨɬнɨɫɢɬɟɥɶнɨ y ɢɦɟɟɬ ɚнɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟнɢɟ Ɏɟɪɪɚɪɢ  Д5, 6Ж ɢ 
ɡɚɜɢɫɢɬ ɨɬ zn ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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Ɂɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɪɢɡɟɦнɨɝɨ ɜɟɬɪɚ u(z), ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ 
ɞɢффɭɡɢɢ k(z) ɢ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ b(z) ɤɚɤ фɭнɤɰɢɣ ɜɵɫɨɬɵ z ɜ ɪɚɦɤɚɯ 
ɦɨɞɟɥɢ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɩɟɲнɨ нɚɣɞɟнɵ, ɟɫɥɢ ɢɡɜɟɫɬнɵ 
ɩɚɪɚɦɟɬɪɵ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ *v  ɢ L. Ɂнɚɱɟнɢɹ ɩɨɫɥɟɞнɢɯ нɚɯɨɞɹɬ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɢɤɭ 
ɝɪɚɞɢɟнɬнɵɯ нɚɛɥɸɞɟнɢɣ нɚɞ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ  

[5-7Ж. ɂɡɦɟɪɹɸɬ нɚ ɞɜɭɯ ɭɪɨɜнɹɯ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɭ, нɚɩɪɢɦɟɪ, z1 = 2H, 

z2 = 0,5H (H = 1ɦ). ɇɚɯɨɞɹɬ ɪɚɡнɨɫɬɢ Du = u(z1) – u(z2); Dθ = ( z1) – (z2). ɂɫɩɨɥɶɡɭɹ 
фɨɪɦɭɥɭ (7) ɢ ɜɵɪɚɠɟнɢɟ ɞɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɟɡ ɛɟɡɪɚɡɦɟɪнɵɟ 
ɜɟɥɢɱɢнɵ, ɩɨɥɭɱɚɟɦ P0/cP  = nDDv  * ; 
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ɝɞɟ un; n – ɬɚɛɭɥɢɪɨɜɚннɵɟ ɡнɚɱɟнɢɹ ɭнɢɜɟɪɫɚɥɶнɵɯ фɭнɤɰɢɣ, ɜɵɱɢɫɥɟннɵɯ ɞɥɹ 
ɪɚɡɥɢɱнɵɯ zn (zn = z/L) [7], 

 Dun; Dn – ɢɯ ɪɚɡнɨɫɬɶ.  

 

ɉɨɫɤɨɥɶɤɭ Du, D – ɢɡɦɟɪɹɟɦɵɟ ɜɟɥɢɱɢнɵ, ɚ Dun , Dn ɡɚɜɢɫɹɬ ɨɬ ɦɚɫɲɬɚɛɚ 
Ɇɨнɢнɚ–Ɉɛɭɯɨɜɚ L, ɬɨ ɜɵɪɚɠɟнɢɟ (9) ɟɫɬɶ ɹɜнɨ-нɟɹɜнɚɹ фɭнɤɰɢɹ L. 

Ⱦɥɹ нɚɯɨɠɞɟнɢɹ L ɡɚɞɚɸɬɫɹ нɟɤɨɬɨɪɵɦ ɡнɚɱɟнɢɟɦ Lmax ɢ ɜɚɪɶɢɪɭɸɬ ɟɝɨ, 
нɚɩɪɢɦɟɪ, Li = DLXi, i = 1,2,3,...,N; DL = Lmax/N ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɡнɨɫɬɶ ɢɥɢ 
ɨɬнɨɫɢɬɟɥɶнɚɹ ɩɨɝɪɟɲнɨɫɬɶ: 
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нɟ ɛɭɞɟɬ ɦɢнɢɦɚɥɶнɨɣ (ɜ ɩɪɟɞɟɥɟ 0). ɇɚɣɞɟннɨɟ ɡнɚɱɟнɢɟ L
*, ɩɪɢ ɤɨɬɨɪɨɦ  

ɦɢнɢɦɚɥɶнɚ, ɢ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɨɟ ɡнɚɱɟнɢɟ L: L
*
 = DLXi

*. Ɉɩɪɟɞɟɥɢɜ ɦɚɫɲɬɚɛ Ɇɨнɢнɚ–
Ɉɛɭɯɨɜɚ L ɢ ɩɟɪɟɫɱɢɬɚɜ zn ɩɪɢ фɢɤɫɢɪɨɜɚннɵɯ z1 ɢ z2, ɬ.ɟ., ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɫɱɢɬɚɜ 
Dn; Dun, нɚɣɞɟɦ *v : 

 
nDu

Du
v *  (11) 

ɢɥɢ 

   .0* nDDTgLv   (12) 

 

ɉɪɢ ɫɬɪɟɦɥɟнɢɢ   0 .** vv   Ɋɚɫɫɦɨɬɪɟннɵɣ ɦɟɬɨɞ ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɟн ɩɪɢ 
ɪɚɫɱёɬɟ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ нɚ ɗȼɆ. ɉɨɫɤɨɥɶɤɭ ɩɚɪɚɦɟɬɪ L ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ  L  0 ɬɚɤ ɢ 

L  0 (ɩɪɢ L = 0 ɪɟɠɢɦ ɞɜɢɠɟнɢɹ ɬɟɪɹɟɬ ɬɭɪɛɭɥɟнɬнɵɣ ɯɚɪɚɤɬɟɪ Д7Ж), ɬɨ ɜɫɟɜɨɡɦɨɠнɵɟ 
ɜɚɪɢɚɰɢɢ Li ɞɨɥɠнɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ фɨɪɦɭɥɟ: Li = DL(N + 1 – i), i = 1,2,3,..,N, N+1, 

N+2,..,2N+1. ɉɨɫɥɟɞнɟɟ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɪɚɡɥɢɱнɭɸ ɫɬɪɚɬɢфɢɤɚɰɢɸ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, 
ɡɚɞɚɜɚɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪнɵɦ ɪɟɠɢɦɨɦ. Ⱦɥɹ ɪɚɫɱɟɬɚ un(zn), kn(zn) ɩɪɢ нɚɣɞɟннɨɦ L 

ɰɟɥɟɫɨɨɛɪɚɡнɨ ɩɨɥɶɡɨɜɚɬɶɫɹ нɟ ɬɚɛɥɢɰɚɦɢ, ɚ ɚнɚɥɢɬɢɱɟɫɤɢɦ ɡнɚɱɟнɢɟɦ y ɤɚɤ фɭнɤɰɢɟɣ 
zn, ɨɩɪɟɞɟɥɹɟɦɨɣ фɨɪɦɭɥɨɣ (8). ȼɵɛɨɪ un, n ɩɨ ɡɚɞɚннɨɦɭ zn ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɢɡɜɟɫɬнɨɦ zn нɚɯɨɞɹɬ y, ɩɨ ɤɨɬɨɪɨɦɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
фɨɪɦɭɥɚɦɢ (4), (6), нɚɯɨɞɹɬ ɡнɚɱɟнɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ un ɢɥɢ n. Ⱥнɚɥɨɝɢɱнɨ нɚɯɨɞɹɬ 
ɡнɚɱɟнɢɹ эɬɢɯ фɭнɤɰɢɣ ɞɥɹ ɞɪɭɝɨɝɨ ɡнɚɱɟнɢɹ zn (ɞɪɭɝɨɝɨ ɭɪɨɜнɹ), ɜɵɱɢɫɥɹɹ ɡɚɬɟɦ 
ɪɚɡнɨɫɬɢ un, n. ɉɨɫɥɟ ɨɩɪɟɞɟɥɟнɢɹ ɩɚɪɚɦɟɬɪɨɜ L, ν ɡнɚɱɟнɢɹ u(z), k(z) нɚɯɨɞɹɬ ɩɨ 
фɨɪɦɭɥɚɦ (1). ɉɨɫɬɨɹннɭɸ c1 ɜ (4) нɚɯɨɞɹɬ ɩɪɢ z = z0 ɢ .0)(

0


zz

zu  

Ⱦɥɹ ɨɩɪɟɞɟɥɟнɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫфɟɪɵ, ɬɚɤɢɯ ɤɚɤ ɫɤɨɪɨɫɬɶ 
ɩɪɢɡɟɦнɨɝɨ ɜɟɬɪɚ u(z) ɢ ɤɨэффɢɰɢɟнɬ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ k(z), ɤɚɤ фɭнɤɰɢɣ ɨɬ 
ɜɵɫɨɬɵ нɚɞ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɶɸ (z), ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɚɪɚɦɟɬɪɵ, ɩɨɥɭɱɟннɵɟ ɫ 
ɦɟɬɟɨɜɵɲɤɢ, нɚɯɨɞɹɳɟɣɫɹ нɚ ɪɚɫɫɬɨɹнɢɢ ɨɤɨɥɨ 100 ɤɦ ɨɬ ɩɪɨɦɩɥɨɳɚɞɤɢ Ⱥɗɋ. 
ɋɨɛɪɚннɵɟ ɫ ɞɜɭɯ ɜɵɫɨɬнɵɯ ɨɬɦɟɬɨɤ ɦɟɬɟɨɞɚннɵɟ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, ɞɚɜɥɟнɢɸ, ɫɤɨɪɨɫɬɢ 
ɢ нɚɩɪɚɜɥɟнɢɸ ɜɟɬɪɚ ɛɵɥɢ ɭɫɪɟɞнɟнɵ ɩɪɢ ɪɚɫɩɪɟɞɟɥɟнɢɢ ɩɨ ɱɟɬɵɪɟɦ ɫɟɡɨнɚɦ ɝɨɞɚ ɢ 
ɱɟɬɵɪɟɦ ɲɟɫɬɢɱɚɫɨɜɵɦ ɫɭɬɨɱнɵɦ ɨɬɪɟɡɤɚɦ ɜɪɟɦɟнɢ, нɚɱɢнɚɹ ɫ ɞɜɭɯ ɱɚɫɨɜ нɨɱɢ.  

ɍɫɪɟɞнɟннɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚннɵɟ ɫ ɭɱɟɬɨɦ ɭɤɚɡɚннɨɝɨ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɢ 
ɨɰɟнɤɨɣ ɦɢнɢɦɚɥɶнɵɯ ɢ ɦɚɤɫɢɦɚɥɶнɵɯ ɡнɚɱɟнɢɣ, ɚ ɬɚɤɠɟ ɡнɚɱɟнɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ нɚ ɭɪɨɜнɟ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟнɵ ɜ ɬɚɛɥɢɰɟ 1. Ɋɚɫɱёɬ 
ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɥɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɭɤɚɡɚннɵɯ ɜ ɬɚɛɥɢɰɟ  ɫɟɡɨнɨɜ ɢ ɡɚɞɚннɨɟ 
ɜɪɟɦɹ ɫɭɬɨɤ: 2:00, 8:00, 14:00, 20:00 ɱɚɫɨɜ. 
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Ɍɚɛɥɢɰɚ 1. – ɍɫɪɟɞнɟннɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚннɵɟ ɪɚɣɨнɚ Ⱥɗɋ ɜ ɂɨɪɞɚнɢɢ Д8Ж 
 

 

ɉɪɢ ɨɩɪɟɞɟɥɟннɨɣ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɦɢнɢɦɚɥɶнɨɣ ɨɬнɨɫɢɬɟɥɶнɨɣ ɩɨɝɪɟɲнɨɫɬɢ İ(i) 
ɛɵɥɢ ɩɨɥɭɱɟнɵ ɡнɚɱɟнɢɹ ɢнɞɟɤɫɚ i* ɞɥɹ ɞɚɥɶнɟɣɲɟɝɨ ɜɵɱɢɫɥɟнɢɹ ɦɚɫɲɬɚɛɚ Ɇɨнɢнɚ–
Ɉɛɭɯɨɜɚ L ɜ ɤɚɠɞɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɭɤɚɡɚннɨɟ ɜ ɬɚɛɥɢɰɟ 1. ɇɚ ɪɢɫɭнɤɚɯ 13 эɬɢ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɜɟɞɟнɵ нɚ 20.00 ɜ ɡɢɦнɢɣ, ɜɟɫɟннɢɣ ɢ ɨɫɟннɢɣ ɩɟɪɢɨɞɵ. Ⱥнɚɥɢɡ 
ɡɚɜɢɫɢɦɨɫɬɟɣ, ɩɪɢɜɟɞɟннɵɯ нɚ ɭɤɚɡɚннɵɯ ɪɢɫɭнɤɚɯ, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫ ɪɨɫɬɨɦ ɢнɞɟɤɫɚ i 
ɨɬнɨɫɢɬɟɥɶнɚɹ ɩɨɝɪɟɲнɨɫɬɶ İ(i) ɫɬɪɟɦɢɬɫɹ ɤ ɦɢнɢɦɭɦɭ ɜ ɲɢɪɨɤɨɣ ɨɛɥɚɫɬɢ ɟɝɨ 
ɢɡɦɟнɟнɢɹ, ɭɦɟнɶɲɚɹɫɶ ɞɨ нɭɥɹ ɩɪɢ нɟɤɨɬɨɪɨɦ i*, ɨɩɪɟɞɟɥɹɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɵɣ 
ɦɚɫɲɬɚɛ Ɇɨнɢнɚ–Ɉɛɭɯɨɜɚ Li

*
 = ΔLi

*, ɢ ɡɚɬɟɦ ɫнɨɜɚ ɜɨɡɪɚɫɬɚɟɬ. ɉɨɞɨɛнɵɣ ɯɚɪɚɤɬɟɪ 
ɡɚɜɢɫɢɦɨɫɬɢ İ(i) ɨɤɚɡɵɜɚɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɵɦ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɫɟɡɨнɨɜ. Ɉɞнɚɤɨ ɜ 
ɪɹɞɟ ɫɥɭɱɚɟɜ, ɜ ɩɨɜɟɞɟнɢɢ фɭнɤɰɢɢ İ(i) ɦɨɠɟɬ нɚɛɥɸɞɚɬɶɫɹ ɞɜɚ ɦɢнɢɦɭɦɚ: ɩɟɪɜɵɣ – 

ɲɢɪɨɤɢɣ ɜ ɨɛɥɚɫɬɢ i < N ( İi = 0), ɜɬɨɪɨɣ ɭɡɤɢɣ ɩɪɢ i > N. ȼɬɨɪɨɣ ɦɢнɢɦɭɦ ɞɥɹ фɭнɤɰɢɢ 
İ(i) ɜ ɨɛɥɚɫɬɢ ɡнɚɱɟнɢɣ ɢнɞɟɤɫɚ i > N (İi < 100%, нɨ ≠ 0) ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟн 
нɟɛɨɥɶɲɨɣ ɜɟɥɢɱɢнɨɣ ɪɚɡнɨɫɬɢ (N+1-i) ɛɥɢɡɤɨɣ ɤ нɭɥɸ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹнɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ (ɫɦ., нɚɩɪɢɦɟɪ, ɪɢɫ. 3). ȼ эɬɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 
ɜнɢɦɚнɢɟ нɚ ɯɚɪɚɤɬɟɪ ɫɩɚɞɚ ɢ ɞɢɚɩɚɡɨн ɢɡɦɟнɟнɢɣ ɢнɞɟɤɫɚ i, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 
эɬɨɬ ɫɩɚɞ. ȿɫɥɢ ɞɢɚɩɚɡɨн ɢɡɦɟнɟнɢɣ i, ɩɪɢ ɤɨɬɨɪɵɯ нɚɛɥɸɞɚɟɬɫɹ ɜɬɨɪɨɣ ɦɢнɢɦɭɦ, 

нɟɡнɚɱɢɬɟɥɟн, ɬɨ ɟɝɨ нɟ ɫɥɟɞɭɟɬ ɩɪɢнɢɦɚɬɶ ɜɨ ɜнɢɦɚнɢɟ. Ⱥнɚɥɢɡ ɩɨɥɭɱɟннɵɯ ɜ ɯɨɞɟ 
ɪɚɫɱɟɬɚ ɡнɚɱɟнɢɣ ɦɚɫɲɬɚɛɚ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ (ɩɚɪɚɦɟɬɪɚ Ɇɨнɢнɚ–Ɉɛɭɯɨɜɚ) L ɩɨɡɜɨɥɢɥ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɯɚɪɚɤɬɟɪ ɫɨɫɬɨɹнɢɹ ɚɬɦɨɫфɟɪɵ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ 
ɭɫɬɨɣɱɢɜɵɦ L > 0. Ɉɛɥɚɫɬɶ нɟɭɫɬɨɣɱɢɜɨɫɬɢ (L < 0) ɯɚɪɚɤɬɟɪнɚ ɞɥɹ ɥɟɬнɟɝɨ ɢ ɜɟɫɟннɟɝɨ 
ɫɟɡɨнɨɜ ɜ ɜɟɱɟɪнɟɟ ɜɪɟɦɹ  20.00. ɇɚɣɞɟннɵɟ ɡнɚɱɟнɢɹ L ɢ *v  ɩɨ фɨɪɦɭɥɟ (11), ɞɚɥɢ 
ɜɨɡɦɨɠнɨɫɬɶ ɪɚɫɫɱɢɬɚɬɶ ɩɨ фɨɪɦɭɥɚɦ (1) ɡнɚɱɟнɢɹ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲнɨɝɨ ɩɨɬɨɤɚ u(z), 

ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ k(z) ɢ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ b(z) ɞɥɹ 
ɪɚɡɥɢɱнɵɯ ɫɟɡɨнɨɜ, ɭɫɪɟɞнённɵɟ ɡнɚɱɟнɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟнɵ ɜ ɬɚɛɥɢɰɟ 2. ɇɚ ɪɢɫ. 4, 5 

ɩɪɢɜɟɞɟнɵ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ɤɚɤ фɭнɤɰɢɹ ɜɵɫɨɬɵ ɞɥɹ 
ɭɫɬɨɣɱɢɜɨɝɨ ɢ нɟɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɣ ɚɬɦɨɫфɟɪɵ. ɇɚ ɪɢɫɭнɤɚɯ 6, 7 ɢ ɪɢɫɭнɤɚɯ 8, 9 

ɩɪɢɜɟɞɟнɵ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ ɢ энɟɪɝɢɢ 
ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ, ɤɚɤ фɭнɤɰɢɢ ɜɵɫɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɟннɨ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɢ 
нɟɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɣ ɚɬɦɨɫфɟɪɵ.  

  

 Min--> 7,25 8,81 189,6 2,0 9,39 190,1 2,7 

ɋɪɟɞнɟɟ 
ɡнɚɱɟнɢɟ 
ɞɚɜɥɟнɢɹ 

(ɤɉɚ) 

32,02 

  Max--> 31,71 30,17 274,5 5,0 28,85 276,3 6,8 6,98 

 

 

ɋɟɡɨɧ 

 

 

ȼɪɟɦɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
нɚ ɜɵɫɨɬɟ 
1,5 ɦ (°C) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
нɚ ɜɵɫɨɬɟ 

10 ɦ (°C) 

ɇɚɩɪɚɜɥɟнɢɟ 
ɜɟɬɪɚ нɚ 

ɜɵɫɨɬɟ 10 ɦ 

(ɝɪɚɞ) 

ɋɤɨɪɨɫɬɶ 
ɜɟɬɪɚ нɚ 

ɜɵɫɨɬɟ 10 ɦ 

(ɦ/ɫ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
нɚ ɜɵɫɨɬɟ 

58 ɦ (°C) 

ɇɚɩɪɚɜɥɟнɢɟ 
ɜɟɬɪɚ нɚ 

ɜɵɫɨɬɟ 58 ɦ 

(ɝɪɚɞ) 

ɋɤɨɪɨɫɬɶ 
ɜɟɬɪɚ нɚ 

ɜɵɫɨɬɟ 58 ɦ 

(ɦ/ɫ) 

* 

Ɍɟɦɩɟɪɚɬɭɪɚ 
нɚ ɜɵɫɨɬɟ 

0 ɦ (°C) 

Ʌɟɬɨ 2:00 19,67 20,96 229,30 2,09 22,04 246,02 3,55 939 19,41 
ɋ 21.06 8:00 23,17 22,16 218,49 2,45 21,64 239,76 3,36 940 23,38 
ɩɨ 22.09 14:00 31,71 30,17 217,42 5,01 28,85 240,39 6,79 938 32,02 

 20:00 24,73 24,83 242,77 3,73 24,75 267,67 6,25 939 24,71 

Ɉɫɟɧɶ 2:00 13,03 14,48 212,20 2,28 16,28 224,38 3,49 945 12,74 
ɋ 23.09 8:00 14,55 14,57 209,78 2,20 15,58 211,00 3,13 945 14,55 
ɩɨ 20.12 14:00 23,45 22,37 190,02 4,14 21,42 204,33 5,42 943 23,67 

 20:00 16,88 17,64 221,46 2,32 18,58 234,72 3,99 944 16,73 

Ɂɢɦɚ 2:00 7,25 8,81 202,15 2,03 9,85 207,99 2,75 946 6,98 
ɋ 21.12 8:00 9,21 9,10 195,53 2,36 9,39 197,56 3,26 947 9,23 
ɩɨ 20.03 14:00 17,70 16,37 189,59 4,02 15,72 190,11 4,86 945 17,97 

 20:00 9,95 11,23 221,15 2,28 12,21 219,48 3,09 946 9,69 

ȼɟɫɧɚ 2:00 13,95 15,43 210,45 1,96 16,64 231,95 2,73 942 13,65 
ɋ 21.03 8:00 18,40 17,39 190,02 2,54 17,02 198,15 3,34 942 18,61 
ɩɨ 20.06 14:00 26,40 24,84 234,98 4,87 23,77 252,16 6,09 941 26,72 
  20:00 19,52 19,48 274,51 3,03 19,39 276,31 4,79 942 19,53 

* ɉɚɪɚɦɟɬɪ ɪɚɫɫɱɢɬɚн ɦɟɬɨɞɨɦ ɤɜɚɞɪɚɬɢɱнɨɣ эɤɫɬɪɚɩɨɥɹɰɢɢ: y = ax2 + bx + c. 



24  ȺɅȺɅȿɆ ɢ ɞɪ. 
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Ɋɢɫ. 5. – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲнɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ u(z) ɜɟɫнɨɣ 
ɩɪɢ нɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ L = -5 
ɦ; ν* = 0,232 

Ɋɢɫ. 4. – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲнɨɝɨ ɩɨɬɨɤɚ 
ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ u(z) ɡɢɦɨɣ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ L = 17 ɦ; ν* = 
0,139 
  

Ɋɢɫ. 2. – Ɉɬнɨɫɢɬɟɥɶнɚɹ ɩɨɝɪɟɲнɨɫɬɶ i. 
Ɉɫɟнɶ, 20:00; L = 39 Ɋɢɫ. 3. – Ɉɬнɨɫɢɬɟɥɶнɚɹ ɩɨɝɪɟɲнɨɫɬɶ i. 

ȼɟɫнɚ, 20:00;        L = -5 

Ɋɢɫ. 1. – Ɉɬнɨɫɢɬɟɥɶнɚɹ ɩɨɝɪɟɲнɨɫɬɶ i. Ɂɢɦɚ, 20:00;  L = 17 
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Ⱥнɚɥɢɡ ɩɪɢɜɟɞённɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɨɤɚɡɵɜɚɟɬ ɢɯ ɫɭɳɟɫɬɜɟннɨɟ ɪɚɡɥɢɱɢɟ ɤɚɤ ɩɨ 
ɚɛɫɨɥɸɬнɨɣ ɜɟɥɢɱɢнɟ, ɬɚɤ ɢ ɩɨ ɯɚɪɚɤɬɟɪɭ ɢɯ ɢɡɦɟнɟнɢɹ ɫ ɜɵɫɨɬɨɣ «y». ɇɚɩɪɢɦɟɪ, ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɪɚɫɬёɬ ɫ ɜɵɫɨɬɨɣ 1

 (ɫɦ. ɪɢɫ. 4), ɚ ɩɪɢ 
нɟɭɫɬɨɣɱɢɜɨɦ (ɪɢɫ. 5) ɫɬɚнɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹннɨɣ ɜɟɥɢɱɢнɨɣ. Ʉɨэффɢɰɢɟнɬ 
ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ ɩɪɢ нɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ (ɫɦ. ɪɢɫ. 6, 7) 
ɨɬɥɢɱɚɟɬɫɹ, ɩɪɚɤɬɢɱɟɫɤɢ, нɚ ɞɜɚ ɩɨɪɹɞɤɚ ɨɬ ɬɚɤɨɜɨɝɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹнɢɹ ɚɬɦɨɫфɟɪɵ, ɢɡɦɟнɹɹ ɩɪɢ эɬɨɦ ɯɚɪɚɤɬɟɪ ɪɨɫɬɚ ɫ ɜɵɫɨɬɨɣ. ɗнɟɪɝɢɹ 
ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ ɢɡɦɟнɹɟɬɫɹ нɟ ɬɨɥɶɤɨ ɩɨ ɚɛɫɨɥɸɬнɨɣ ɜɟɥɢɱɢнɟ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɢ нɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɹɯ ɚɬɦɨɫфɟɪɵ, нɨ ɢ ɢɡɦɟнɹɟɬ ɯɚɪɚɤɬɟɪ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞнɨɣ ɭɤɚɡɚннɨɣ ɜɟɥɢɱɢнɵ, ɬ.ɟ. нɨɫɢɬ ɫɩɚɞɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ (ɫɦ. ɪɢɫ. 8) ɢ, нɚɩɪɨɬɢɜ, ɞɟɦɨнɫɬɪɢɪɭɟɬ ɪɨɫɬ ɩɪɢ нɟɭɫɬɨɣɱɢɜɨɦ 
ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ (ɪɢɫ. 9). 

ɏɚɪɚɤɬɟɪ ɩɨɥɭɱɟннɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u(z) (ɪɢɫ. 4, 5) ɢ 
ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ k(z) (ɪɢɫ. 6, 7) ɤɚɤ фɭнɤɰɢɣ ɜɵɫɨɬɵ z ɯɨɪɨɲɨ 
                                                             
1
 Ɇɚɤɫɢɦɚɥɶнɵɟ ɡнɚɱɟнɢɹ ymax, ɩɪɢɜɟɞɟннɵɟ нɚ ɨɫɢ ɚɛɫɰɢɫɫ нɚ ɤɚɠɞɨɦ ɢɡ ɝɪɚфɢɤɨɜ ɢ ɜɵɱɢɫɥɹɟɦɨɣ ɩɨ фɨɪɦɭɥɟ (8), 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ нɚɢɛɨɥɶɲɟɣ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɵɫɨɬ Zmax = 100 ɦ, ɚ ɢɯ ɪɚɡɥɢɱɢɟ ɨɛɭɫɥɨɜɥɟнɨ ɪɚɡнɵɦ ɦɚɫɲɬɚɛɨɦ 
ɬɭɪɛɭɥɟɬнɨɫɬɢ L ɩɪɢ ɨɩɪɟɞɟɥɟнɢɢ ɭɤɚɡɚннɨɣ ɜɟɥɢɱɢнɵ. 

Ɋɢɫ. 6. – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ 
ɞɢффɭɡɢɢ k(y) ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ 
(ɡɢɦɚ) L = 17 ɦ; ν* = 0,139 

 

Ɋɢɫ. 7. – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨэффɢɰɢɟнɬɚ 
ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ k(y) ɩɪɢ 
нɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ 
(ɜɟɫнɚ) L = -5 ɦ; ν* = 0,232 

 

Ɋɢɫ. 8. – Ɂɚɜɢɫɢɦɨɫɬɶ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ 
ɩɭɥɶɫɚɰɢɣ b(z) ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɹ 
ɚɬɦɨɫфɟɪɵ  (ɡɢɦɚ)  L = 17 ɦ;  
ν* = 0,139 

 

Ɋɢɫ. 9. – Ɂɚɜɢɫɢɦɨɫɬɶ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ 
ɩɭɥɶɫɚɰɢɣ b(z) ɞɥɹ нɟɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɹ 
ɚɬɦɨɫфɟɪɵ (ɜɟɫнɚ)  L = -5 ɦ;  ν* = 0,232 
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ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɢɡɜɟɫɬнɵɦɢ ɜ ɥɢɬɟɪɚɬɭɪɟ ɞɚннɵɦɢ ɞɥɹ ɭɤɚɡɚннɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ Д5–7, 9Ж. ɉɨɫɥɟɞнɟɟ ɩɨɡɜɨɥɹɟɬ ɤɨнɫɬɚɬɢɪɨɜɚɬɶ, 
ɱɬɨ ɢ ɪɚɫɱёɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ, ɩɪɢɜɟɞённɵɯ нɚ  
ɪɢɫɭнɤɚɯ 8, 9, ɬɚɤɠɟ ɩɪɨɜɟɞɟнɵ ɤɨɪɪɟɤɬнɨ.  

 

Ɍɚɛɥɢɰɚ 2.  – ɍɫɪɟɞнённɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ 

 
ɋɟɡɨн ɜɪɟɦɟнɢ ɝɨɞɚ u , ɦ/ɫ k , ɦ2/ɫ b ,ɦ2/ɫ2

 L, ɦ v* 

Ɂɢɦɚ, 20:00 3,057 0,684 0,041 17 0,139 

ȼɟɫнɚ, 20:00 3,836 11,743 1,129 -5 0,232 

 

ɉɟɪɟнɨɫ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɟ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜнɟнɢɟ 
ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ, ɩɨɥɚɝɚɹ ɩɪɢ эɬɨɦ, ɱɬɨ ɪɚɡɦɵɜɚнɢɟ ɩɪɢɦɟɫɢ ɩɨ ɨɫɢ Y 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɤɨнɭ Ƚɚɭɫɫɚ, ɢ, ɨɩɪɟɞɟɥɹɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴёɦнɭɸ ɚɤɬɢɜнɨɫɬɶ 
ɩɪɢɦɟɫɢ ɜɵɪɚɠɟнɢɟɦ Д7Ж:  

    
 
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ɝɞɟ )(xy  – ɫɪɟɞнɟɤɜɚɞɪɚɬɢɱнɨɟ ɨɬɤɥɨнɟнɢɟ; фɭнɤɰɢɹ S(x, z) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɵɪɚɠɟнɢɟɦ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɴɟɦнɨɣ ɤɨнɰɟнɬɪɚɰɢɢ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɩɪɢɦɟɫɢ ɩɨɥɭɱɚɸɬ 
ɭɪɚɜнɟнɢɟ: 

   ,σ 
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ɝɞɟ        эфδδ,,, hzxMdyzyxfzx  




 ; 

 f = Mδ(x)δ(y)δ(z-hэф) – ɢɫɬɨɱнɢɤ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɩɪɢɦɟɫɢ, ɡɚɝɪɹɡнɹɸɳɢɣ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 M – ɦɨɳнɨɫɬɶ ɜɵɛɪɨɫɚ (Ȼɤ/ɫ); 
 hэф – эффɟɤɬɢɜнɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ; 
 σ – ɩɨɫɬɨɹннɚɹ ɪɟɥɚɤɫɚɰɢɢ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɡɚɝɪɹɡнɹɸɳɟɣ 

ɩɪɢɦɟɫɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɩɨɫɬɨɹннɭɸ ɜɵɦɵɜɚнɢɹ ɩɪɢɦɟɫɢ ɢɡ 
ɚɬɦɨɫфɟɪɵ σ0 (ɫ-1), ɬɚɤ ɱɬɨ σ = σ0; w – ɝɪɚɜɢɬɚɰɢɨннɚɹ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟнɢɹ 
ɩɪɢɦɟɫɢ. 

 

ȼ ɪɚɦɤɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɩɟɪɟнɨɫɚ ɜɟɥɢɱɢнɭ 2σ y
(x) ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɜɢɞɟ: 

   ,1σ 222
ukbaxuxbxy   ɝɞɟ ukb ,, – ɭɫɪɟɞнɟннɵɟ ɩɨ ɩɪɢɡɟɦнɨɦɭ ɫɥɨɸ ɜɵɫɨɬɨɣ 

Hɩɪ ≈ 100 ɦ ɫ ɜɟɫɨɦ S(x,z) ɡнɚɱɟнɢɹ энɟɪɝɢɢ ɬɭɪɛɭɥɟнɬнɵɯ ɩɭɥɶɫɚɰɢɣ b(z), 

ɤɨэффɢɰɢɟнɬɚ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ k(z) ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u(z),   = 0,015. 
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Ƚɪɚнɢɱнɵɟ ɭɫɥɨɜɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɪɚɠɟнɢɹɦɢ: 
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ɝɞɟ β – ɫɤɨɪɨɫɬɶ ɫɭɯɨɝɨ ɨɫɚɠɞɟнɢɹ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɩɪɢɦɟɫɬɢ нɚ ɩɨɞɫɬɢɥɚɸɳɭɸ 
ɩɨɜɟɪɯнɨɫɬɶ; 

 z0 – ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ. 
 

Ⱥнɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟнɢɟ эɬɨɣ ɱɚɫɬнɨɣ ɡɚɞɚɱɢ (15) – (19) ɞɚɟɬɫɹ ɜɵɪɚɠɟнɢɟɦ (20), 
нɟɩɨɫɪɟɞɫɬɜɟннɨ ɨɛɴɟɦнɚɹ ɚɤɬɢɜнɨɫɬɶ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɩɪɢɦɟɫɢ ɪɚɞɢɨɚɤɬɢɜнɨɣ 
ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚнɹɸɳɟɣɫɹ ɜ ɚɬɦɨɫфɟɪɟ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ фɨɪɦɭɥɟ (13). 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɭɤɚɡɚннɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ u(z), k(z) ɢ b(z) ɤɚɤ фɭнɤɰɢɣ ɜɵɫɨɬɵ 
нɚɞ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɢɯ ɭɫɪɟɞнённɵɟ ɡнɚɱɟнɢɹ ɞɚɸɬ ɜɨɡɦɨɠнɨɫɬɶ 
ɩɨɥɭɱɢɬɶ ɨɫɟɜɵɟ, ɩɨɩɟɪɟɱнɵɟ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɨɛɴёɦнɨɣ ɚɤɬɢɜнɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɨɫɬɨɹнɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢɡɟɦнɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɶ ɟё ɨɛɳɢɣ 
ɯɚɪɚɤɬɟɪ.  

ɇɚɝɥɹɞнɨɟ ɩɪɟɞɫɬɚɜɥɟнɢɟ ɨɛɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɨɛɴёɦнɨɣ ɚɤɬɢɜнɨɫɬɢ, 
ɤɨɬɨɪɚɹ  ɨɩɢɫɵɜɚɟɬɫɹ фɨɪɦɭɥɚɦɢ  (13), (20), ɞɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɟɞɫɬɚɜɥɟннɚɹ нɚ ɪɢɫ. 
10. Ʉ ɫɨɠɚɥɟнɢɸ, ɬɨɱнɨɫɬɶ ɬɚɤɨɝɨ ɪɨɞɚ ɪɚɫɩɪɟɞɟɥɟнɢɣ нɟ ɜɫɟɝɞɚ ɛɵɜɚɟɬ ɞɨɫɬɚɬɨɱнɨ 
ɜɵɫɨɤɨɣ, ɩɨɫɤɨɥɶɤɭ ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ фɭнɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟнɢɹ S(x, z) (ɫɦ. 
ɜɵɪɚɠɟнɢɟ (20)) ɢ ɞɢɫɩɟɪɫɢɸ σy(x), ɫɨɞɟɪɠɚɬ ɞɚннɵɟ, ɩɨɥɭɱɟннɵɟ эɤɫɩɟɪɢɦɟнɬɚɥɶнɨ, 
ɬ.ɟ. ɫ ɨɩɪɟɞɟɥɟннɨɣ ɩɨɝɪɟɲнɨɫɬɶɸ. ɉɨɫɥɟɞнɟɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ нɚ 
ɪɚɫɫɬɨɹнɢɹɯ ɨɬ ɢɫɬɨɱнɢɤɚ ɜɵɛɪɨɫɚ, нɚɱɢнɚɹ ɫ 10 ɤɦ, ɬɨɱнɨɫɬɶ ɨɰɟнɤɢ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 
ɩɨɪɹɞɨɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɟɥɢɱɢнɵ Д10Ж. ɉɨэɬɨɦɭ ɜ ɭɫɥɨɜɢɹɯ ɪɚɞɢɚɰɢɨннɵɯ ɚɜɚɪɢɣ 
нɟɨɛɯɨɞɢɦɨ, ɩɨ ɜɨɡɦɨɠнɨɫɬɢ, ɭɬɨɱнɢɬɶ ɫɨɫɬɨɹнɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ, ɢɫɩɨɥɶɡɭɹ 
ɛɨɥɟɟ нɚɞɟɠнɵɟ ɬɟɯнɨɥɨɝɢɢ ɢɡɦɟɪɟнɢɹ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɟ 
ɛɟɫɩɢɥɨɬнɵɟ ɫɪɟɞɫɬɜɚ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨнɬɪɨɥɹ ɬɢɩɚ ɛɟɫɩɢɥɨɬнɨɝɨ 
ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȻȾɄ) Д5Ж, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɜɟɫɬɢ ɤɚɤ ɞɨɡɢɦɟɬɪɢɱɟɫɤɢɣ, 
ɬɚɤ ɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨнɬɪɨɥɶ ɜɨɡɞɭɲнɨɝɨ ɛɚɫɫɟɣнɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ ɜ 
ɪɟɠɢɦɟ ɪɟɚɥɶнɨɝɨ ɜɪɟɦɟнɢ. 
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Ɋɢɫ. 10. – Ɋɚɫɩɪɟɞɟɥɟнɢɟ ɨɛɴɟɦнɨɣ ɚɤɬɢɜнɨɫɬɢ ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ 

ɤɚɤ фɭнɤɰɢɢ x, y ɩɪɢ z = 1,5 ɦ, ɯɚɪɚɤɬɟɪнɨɟ ɞɥɹ нɟɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɹ ɚɬɦɨɫфɟɪɵ 
 

Ɂнɚнɢɟ ɜɟɥɢɱɢнɵ ɨɛɴɟɦнɨɣ ɚɤɬɢɜнɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪ ɟё ɪɚɫɩɪɟɞɟɥɟнɢɹ ɜ ɚɬɦɨɫфɟɪɟ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɫɱɟɬнɵɟ ɨɰɟнɤɢ ɦɨɳнɨɫɬɢ ɞɨɡɵ ɨɬ ɨɛɴɟɦнɨɝɨ ɢɫɬɨɱнɢɤɚ ɢ ɨɬ 
ɩɨɜɟɪɯнɨɫɬнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ, ɢɫɩɨɥɶɡɭɹ ɢнɬɟɝɪɚɥɶнɵɟ 
ɦɟɬɨɞɵ Д11Ж ɢɥɢ ɦɟɬɨɞ Ɇɨнɬɟ-Ʉɚɪɥɨ Д12-15Ж ɜɛɥɢɡɢ ɢɫɬɨɱнɢɤɚ ɜɵɛɪɨɫɨɜ, ɢɥɢ, ɩɪɢ 
ɢɡɦɟɪɟннɵɯ ɡнɚɱɟнɢɹɯ ɨɛɴёɦнɨɣ ɚɤɬɢɜнɨɫɬɢ, ɩɨɥɭɱɢɬɶ ɭɤɚɡɚннɵɟ ɨɰɟнɤɢ ɜ ɪɚɦɤɚɯ 
ɤɨнɰɟɩɰɢɢ ɥɭɱɟɜɨɝɨ ɪɚɜнɨɜɟɫɢɹ Д16Ж нɚ ɬɟɪɪɢɬɨɪɢɢ, ɪɚɫɩɨɥɨɠɟннɨɣ нɚ ɪɚɫɫɬɨɹнɢɹɯ ɨɬ 
ɢɫɬɨɱнɢɤɚ ɨɬ 700 ɞɨ 10000 ɦ Д5,6Ж. 

ɇɚ ɪɢɫɭнɤɚɯ 11, 12 ɩɪɢɜɟɞɟнɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɢɡɨɥɢнɢɣ ɩɪɨɫɬɪɚнɫɬɜɟннɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟнɢɹ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ ɜ ɩɪɢɡɟɦнɨɦ ɫɥɨɟ ɚɬɦɨɫфɟɪɵ (нɚ 

ɜɵɫɨɬɟ z = 1,5 ɦ), ɨɩɢɫɵɜɚɟɦɨɝɨ ɫɢɫɬɟɦɨɣ ɭɪɚɜнɟнɢɣ (13) – (20). ɗɬɢ ɪɚɫɱɟɬɵ нɚɝɥɹɞнɨ 
ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤɭɸ ɜɚɠнɭɸ ɪɨɥɶ ɦɨɠɟɬ ɢɝɪɚɬɶ ɫɨɫɬɨɹнɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ ɩɪɢ 
ɨɰɟнɤɟ ɩɥɨɳɚɞɢ ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ ɢ ɭɳɟɪɛɚ 
нɚɫɟɥɟннɵɦ ɩɭнɤɬɚɦ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟннɵɦ ɭɝɨɞɶɹɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɜ ɰɟɥɨɦ. 
ɏɚɪɚɤɬɟɪнɨɣ ɨɫɨɛɟннɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟнɢɣ, ɩɪɟɞɫɬɚɜɥɟннɵɯ нɚ ɭɤɚɡɚннɵɯ ɪɢɫɭнɤɚɯ, 

ɹɜɥɹɟɬɫɹ ɨɱɟɜɢɞнɨɟ ɝɚɭɫɫɨɜɨ ɭɲɢɪɟнɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟннɨɣ нɚ ɪɢɫɭнɤɟ 12 ɩɨ 
ɫɪɚɜнɟнɢɸ ɫ ɪɢɫɭнɤɨɦ 11. ɉɨɫɥɟɞнɟɟ ɨɛɭɫɥɨɜɥɟнɨ ɬɟɦ, ɱɬɨ ɫɪɟɞнɟɟ ɡнɚɱɟнɢɟ 
ɤɨэффɢɰɢɟнɬɚ b , ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɩɨɩɟɪɟɱнɭɸ ɞɢффɭɡɢɸ фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ (ɫɦ. ɪɢɫ. 11), ɦɟнɶɲɟ ɜ 27 ɪɚɡ, ɱɟɦ нɚ ɚнɚɥɨɝɢɱнɨɦ 
ɪɚɫɩɪɟɞɟɥɟнɢɢ, ɩɪɟɞɫɬɚɜɥɟннɨɦ нɚ ɪɢɫɭнɤɟ 12. ɇɚ ɪɢɫɭнɤɟ 13 ɜ ɪɚɦɤɚɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ, ɩɪɢɜɟɞɟнɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɫɟɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟнɢɹ 
ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ ɞɥɹ ɩɨɥɭɱɟннɵɯ ɡнɚɱɟнɢɣ ɫɨɫɬɨɹнɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ. 
ɂɡ ɚнɚɥɢɡɚ ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɢɡɨɥɢнɢɣ, ɩɪɢɜɟɞɟннɨɝɨ нɚ эɬɨɦ ɪɢɫɭнɤɟ, ɫɥɟɞɭɟɬ, 
ɱɬɨ ɦɚɤɫɢɦɭɦ ɩɨɜɟɪɯнɨɫɬнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹнɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɬɦɨɫфɟɪɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ нɚ ɪɚɡɥɢɱнɵɯ ɪɚɫɫɬɨɹнɢɹɯ ɨɬ ɢɫɬɨɱнɢɤɚ ɜɵɛɪɨɫɨɜ, ɱɬɨ 
нɟɩɨɫɪɟɞɫɬɜɟннɨ ɫɥɟɞɭɟɬ ɢɡ ɪɢɫɭнɤɨɜ 11, 12. Ɍɚɤɠɟ, ɜ ɯɨɞɟ ɩɪɨɜɟɞɟннɨɝɨ ɚнɚɥɢɡɚ ɛɵɥɢ 
ɩɨɥɭɱɟнɵ ɡнɚɱɟнɢɹ ɩɨɩɟɪɟɱнɨɝɨ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɜɵɛɪɨɫɨɜ ɨɛɴɟɦнɨɣ ɚɤɬɢɜнɨɫɬɢ нɚ 
ɪɚɡɥɢɱнɵɯ ɪɚɫɫɬɨɹнɢɹɯ ɨɬ ɢɫɬɨɱнɢɤɚ ɪɚɞɢɨɚɤɬɢɜнɨɝɨ ɜɵɛɪɨɫɚ (ɪɢɫ. 14 ɚ, ɛ). ɏɚɪɚɤɬɟɪ 
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ɪɚɫɩɪɟɞɟɥɟнɢɣ, ɩɪɟɞɫɬɚɜɥɟннɵɯ нɚ ɪɢɫɭнɤɟ 13, ɨɛɭɫɥɨɜɥɟн ɫɭɳɟɫɬɜɟннɵɦ ɪɚɡɥɢɱɢɟɦ 
ɩɨɜɟɞɟнɢɹ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲнɨɝɨ ɩɨɬɨɤɚ ɤɚɤ фɭнɤɰɢɢ ɜɵɫɨɬɵ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɢɦ 
ɤɨэффɢɰɢɟнɬɨɦ ɬɭɪɛɭɥɟнɬнɨɣ ɞɢффɭɡɢɢ ɩɪɢ нɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ.  
 

 
 

Ɋɢɫ. 11. – ɍɪɨɜнɢ ɩɨɜɟɪɯнɨɫɬнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɹ 
ɚɬɦɨɫфɟɪɵ ɩɪɢ L = 17, z  = 1,5 ɦ, 041,0b  

 

 

  

 
Ɋɢɫ. 12. – ɍɪɨɜнɢ ɩɨɜɟɪɯнɨɫɬнɨɝɨ ɡɚɝɪɹɡнɟнɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯнɨɫɬɢ ɞɥɹ нɟɭɫɬɨɣɱɢɜɨɝɨ 

ɫɨɫɬɨɹнɢɹ ɚɬɦɨɫфɟɪɵ ɩɪɢ L = -5, z  = 1,5 ɦ, 129,1b  

  



30  ȺɅȺɅȿɆ ɢ ɞɪ. 
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Ɋɢɫ. 13. – Ɉɫɟɜɵɟ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɜɵɛɪɨɫɨɜ ɨɛɴɟɦнɨɣ ɚɤɬɢɜнɨɫɬɢ q(x, y = 0, z = 1,5) ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ 
ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹнɢɢ ɚɬɦɨɫфɟɪɵ 1 (L = 17) ɢ ɩɪɢ нɟɭɫɬɨɣɱɢɜɨɦ 2 (L= -5) 

 

ɏɚɪɚɤɬɟɪ ɩɨɩɟɪɟɱнɵɯ ɪɚɫɩɪɟɞɟɥɟнɢɣ, ɩɪɟɞɫɬɚɜɥɟннɵɯ нɚ ɪɢɫɭнɤɟ 14 (ɚ, ɛ), нɟ 
ɩɪɨɬɢɜɨɪɟɱɢɬ ɪɚɫɩɪɟɞɟɥɟнɢɹɦ, ɩɪɢɜɟɞённɵɦ нɚ ɪɢɫɭнɤɚɯ 11 ɢ 12. Ƚɚɭɫɫɨɜɨ ɭɲɢɪɟнɢɟ 
ɫɬɪɭɢ, ɤɨɬɨɪɨɟ ɞɟɦɨнɫɬɪɢɪɭɟɬɫɹ нɚ ɪɢɫɭнɤɟ 12, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɦɭ, ɱɬɨ ɤɪɢɜɵɟ 2 нɚ 
ɪɢɫɭнɤɟ 14 ɚ ɢ ɛ ɲɢɪɟ, ɱɟɦ ɤɪɢɜɵɟ 1, ɚ нɚ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹнɢɹɯ (x = 3000, ɪɢɫ. 8 ɛ) эɬɨɬ 
эффɟɤɬ ɛɨɥɟɟ ɡɚɦɟɬɟн. ɇɚ нɟɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹнɢɹɯ ɨɬ ɢɫɬɨɱнɢɤɚ ɜɵɛɪɨɫɨɜ ɚɦɩɥɢɬɭɞɚ 
ɤɪɢɜɨɣ 2 ɡɚɦɟɬнɨ ɛɨɥɶɲɟ, ɱɟɦ ɤɪɢɜɨɣ 1, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɜɵɦ ɨɫɟɜɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟнɢɹ, ɩɪɟɞɫɬɚɜɥɟннɵɯ нɚ ɪɢɫɭнɤɟ 13. 

 

 
 

Ɋɢɫ. 14. – ɉɨɩɟɪɟɱнɵɟ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɜɵɛɪɨɫɨɜ ɨɛɴɟɦнɨɣ ɚɤɬɢɜнɨɫɬɢ: q(x = 2500, y, z = 1,5) (ɚ) ɢ 
q(x = 4000, y, z = 1,5) (ɛ) ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɢ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ L =17 (1) ɢ 

нɟɭɫɬɨɣɱɢɜɨɦ L = -5 (2) ɫɨɫɬɨɹнɢɹɯ ɚɬɦɨɫфɟɪɵ 

 

ɂɫɩɨɥɶɡɨɜɚнɢɟ эɬɨɝɨ эффɟɤɬɚ, ɬ.ɟ. ɡɚɜɢɫɢɦɨɫɬɶ ɭɲɢɪɟнɢɹ ɪɚɫɩɪɟɞɟɥɟнɢɹ ɨɬ 
ɫɨɫɬɨɹнɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ, ɩɨɡɜɨɥɹɟɬ нɚɣɬɢ ɨɩɬɢɦɚɥɶнɵɟ ɡнɚɱɟнɢɹ 
нɟɨɛɯɨɞɢɦɨɝɨ Nн ɢ ɞɨɫɬɚɬɨɱнɨɝɨ Nɞ ɱɢɫɥɚ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈ ɞɥɹ ɥɸɛɨɝɨ ɫɨɫɬɨɹнɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ, ɤɨɬɨɪɵɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɨɬ ɢɥɢ ɢнɨɣ ɪɟɝɢɨн, ɜ ɤɨɬɨɪɨɦ 
ɪɚɡɦɟɳɚɟɬɫɹ Ⱥɗɋ Д17, 18Ж ɢ, ɜ ɱɚɫɬнɨɫɬɢ, ɪɚɣɨн ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɗɋ ɜ ɂɨɪɞɚнɢɢ.  

Ɇɟɬɨɞ ɨɰɟнɤɢ ɡнɚɱɟнɢɣ Nн ɢ Nɞ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ нɚ ɪɢɫɭнɤɟ 15, нɚ ɤɨɬɨɪɨɦ ɜ 
ɰɟнɬɪɟ ɫɚнɢɬɚɪнɨ-ɡɚɳɢɬнɨɣ ɡɨнɵ (ɋɁɁ) ɪɚɞɢɭɫɨɦ R0 ɪɚɡɦɟɳɚɟɬɫɹ ɭɫɥɨɜнɵɣ ɢɫɬɨɱнɢɤ 
ɜɵɛɪɨɫɚ, ɨɫɶ ɤɨɬɨɪɨɝɨ нɚɩɪɚɜɥɟнɚ ɩɨ ɨɫɢ OX. ȼ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢнɚɬ X0Y ɫɬɪɨɹɬ ɤɪɢɜɭɸ 
ɪɚɫɩɪɟɞɟɥɟнɢɹ ɦɨɳнɨɫɬɢ ɞɨɡɵ ɩɨɞɨɛнɭɸ ɪɚɫɩɪɟɞɟɥɟнɢɸ, ɩɪɢɜɟɞɟннɨɦɭ нɚ ɪɢɫɭнɤɟ 
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14ɚ. ɇɚ ɪɚɫɫɬɨɹнɢɢ δ ɨɬ ɨɫɢ фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ ɩɨ ɝɪɚфɢɤɭ ɨɩɪɟɞɟɥɹɸɬ ɡнɚɱɟнɢɟ 
ɦɨɳнɨɫɬɢ ɞɨɡɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɪɟɞɟɥɶнɨɣ ɱɭɜɫɬɜɢɬɟɥɶнɨɫɬɢ ɞɟɬɟɤɬɨɪɚ, ɩɪɢ 
ɪɚɡɥɢɱнɨɦ ɫɨɫɬɨɹнɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ Д4, 17, 18Ж, ɩɨɥɚɝɚɹ, ɱɬɨ ɜ ɦɚɤɫɢɦɭɦɟ 
ɤɪɢɜɨɣ ɦɨɳнɨɫɬɶ ɞɨɡɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡнɚɱɟнɢɸ, ɯɚɪɚɤɬɟɪнɨɦɭ ɦɨɳнɨɫɬɢ ɞɨɡɵ 
ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ нɚɫɟɥɟнɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ, ɫɨɝɥɚɫнɨ Д19Ж, ɡнɚɱɟнɢɟ ɝɨɞɨɜɨɣ ɞɨɡɵ 
ɫɨɫɬɚɜɥɹɟɬ 5 ɦɁɜ/ɝɨɞ. Ɉɩɪɟɞɟɥɢɜ δ, ɢ, ɩɨɥɚɝɚɹ, ɱɬɨ ɞɚɬɱɢɤɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɩɟɪɢɦɟɬɪɭ ɋɁɁ ɪɚɜнɨɦɟɪнɨ ɩɨ ɚɡɢɦɭɬɭ, нɚɯɨɞɹɬ ɞɥɢнɭ ɞɭɝɢ l, ɪɚɜнɭɸ, ɫɨɝɥɚɫнɨ 
ɪɢɫɭнɤɭ,  00 RarctgRl  , ɩɨɫɥɟ ɱɟɝɨ нɚɯɨɞɹɬ ɡнɚɱɟнɢɟ Nн = πR0/l ɢ, ɨɤɨнɱɚɬɟɥɶнɨ:  

 

    0н RarctgN  , Nɞ= Nн + 1. (21) 

 

ɉɪɢ ɦɚɥɵɯ ɡнɚɱɟнɢɹɯ ɨɬнɨɲɟнɢɹ δ/R0 << 1, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪнɵ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹнɢɹ ɚɬɦɨɫфɟɪɵ (ɫɦ. ɪɢɫ. 14 ɚ), ɜɦɟɫɬɨ ɡнɚɱɟнɢɹ ДNнЖ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ фɨɪɦɭɥɨɣ 
(3), нɚɯɨɞɹɬ  [NнЖ = πR0/δ.  

 

 
 

Ɋɢɫ. 15. – ɂɥɥɸɫɬɪɚɰɢɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶнɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ AɋɄɊɈ. ɇɚ ɨɫɢ X0Y нɚ ɝɪɚнɢɰɟ ɋɁɁ 
ɜ нɚɩɪɚɜɥɟнɢɢ ɜɵɛɪɨɫɚ ɩɪɢɜɟɞɟнɨ ɩɨɩɟɪɟɱнɨɟ ɪɚɫɩɪɟɞɟɥɟнɢɟ  ɦɨɳнɨɫɬɢ ɞɨɡɵ, ɫɨɡɞɚɜɚɟɦɨɣ 

ɝɚɡɨɚэɪɨɡɨɥɶнɨɣ ɪɚɞɢɨɚɤɬɢɜнɨɣ ɩɪɢɦɟɫɶɸ. R0 – ɪɚɞɢɭɫ ɋɁɁ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟннɚɹ ɜɵɲɟ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟнɢɹ ɫɨɫɬɨɹнɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ нɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱнɨɟ ɱɢɫɥɨ 
ɩɨɫɬɨɜ ɪɚɞɢɚɰɢɨннɨɝɨ ɤɨнɬɪɨɥɹ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ ɜ ɂɨɪɞɚнɢɢ, ɱɬɨ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɪɟɞɟɥённɵɣ ɢнɬɟɪɟɫ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ȺɋɄɊɈ 
Ⱥɗɋ ɜ эɬɨɣ ɫɬɪɚнɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ Ɋɨɫɫɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɰɟнɤɚ ɞɚёɬ 12 
ɢ 23 ɞɚɬɱɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟннɨ ɞɥɹ нɟɭɫɬɨɣɱɢɜɨɝɨ ɢ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹнɢɣ ɚɬɦɨɫфɟɪɵ. 
Ɍɚɤɨɟ ɪɚɡɥɢɱɢɟ ɨɛɭɫɥɨɜɥɟнɨ ɢɦɟннɨ ɫɭɳɟɫɬɜɟннɨ ɪɚɡɥɢɱнɵɦ ɫɨɫɬɨɹнɢɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɬɦɨɫфɟɪɵ нɟ ɬɨɥɶɤɨ ɩɨ ɜɟɥɢɱɢнɟ, нɨ ɢ ɩɨ ɡнɚɤɭ. 

 
ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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Abstract – This paper presents meteorological characteristics for the site of the NPP in Jordan, 

which are a measurement of wind speed and temperature at different heights on meteorological 

tower, for different seasons at different times of the day. 

The obtained characteristics allow calculations of meteorological parameters in the atmospheric 

surface layer - air velocity, temperature, coefficient of turbulent diffusion and energy of turbulent 

pulsations as functions of height, that allows to formulate and to estimate the atmospheric 

dispersion of Radioactive Materials in the environment in the framework of atmospheric boundary 

layer model in case of hypothetical accident at the nuclear power plant in Jordan, also to conduct 

studies to determine the necessary and sufficient amount of radiation detectors that has to be 

placed around the NPP.  

The presented model can be used in the future to estimate the atmospheric dispersion of 

Radioactive Materials in the environment. 

 

Keywords: radiation accident, meteorological characteristics, ionizing radiation, dispersion of 

Radioactive Materials in the environment, ionization detectors. 

 


