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Кɥɸɱɨɜɵɟ ɫɥɨɜɚ: ȻȿɋɄɈɇȿЧɇɕɃ ɍɉɊɍȽɂɃ ɋɅɈɃ, 
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 Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɡɚɞɚɱɚ ɪɟɲɟɧ ɫɩɨɫɨɛɨɦ, ɩɪɟɞɥɨɠɟɧɧɵɦ 
ɜ Д1]. 
 ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɩɪɭɝɢɣ ɫɥɨɣ 

, ,0x y z h     ɧɚɯɨɞɢɬɫɹ ɥɢɛɨ ɜ ɢɞɟɚɥɶɧɨɦ ɤɨɧɬɚɤɬɟ ɫ 
ɚɛɫɨɥɸɬɧɨ ɠɟɫɬɤɢɦ ɨɫɧɨɜɚɧɢɟɦ 
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ɥɢɛɨ ɠɟɫɬɤɨ ɡɚɳɟɦɥɟɧ ɫ ɧɢɦ 
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Ɂɞɟɫɶ ɩɪɢɧɹɬɵ ɨɛɨɡɧɚɱɟɧɢɹ 
     , , , , , , , ,x y zu u x y z v u x y z w u x y z   - ɫɦɟɳɟɧɢɹ ɫɪɟɞɵ, 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ. ɉɨ ɝɪɚɧɢ z h ɡɚɞɚɧɚ ɧɨɪɦɚɥɶɧɚɹ 

ɫɠɢɦɚɸɳɚɹ ɧɚɝɪɭɡɤɚ  ,p x y , ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɧɢɱɧɵɦ 
ɭɫɥɨɜɢɹɦ 
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Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɪɚɜɧɨɜɟɫɢɹ Д1], 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɤɪɚɟɜɵɦ ɭɫɥɨɜɢɹɦ (1-3). 

 ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɞɯɨɞɚ, ɢɡɥɨɠɟɧɧɨɝɨ ɜ Д1], ɜ 
ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɜɟɞɟɧɵ ɧɨɜɵɟ ɧɟɢɡɜɟɫɬɧɵɟ ɮɭɧɤɰɢɢ 
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,z u v z v u     .                   (4) 

Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɲɬɪɢɯ ɨɡɧɚɱɚɟɬ ɩɪɨɢɡɜɨɞɧɭɸ ɩɨ ɩɟɪɜɨɣ 
ɩɟɪɟɦɟɧɧɨɣ, ɬɨɱɤɚ - ɩɨ ɜɬɨɪɨɣ, ɡɚɩɹɬɚɹ - ɩɨ ɬɪɟɬɶɟɣ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɤ ɫɢɫɬɟɦɟ ɢɡ ɞɜɭɯ 
ɫɨɜɦɟɫɬɧɨ ɢ ɨɞɧɨɝɨ ɪɚɡɞɟɥɶɧɨ ɪɟɲɚɟɦɵɯ ɭɪɚɜɧɟɧɢɣ: 
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Ɍɭɬ ɢ ɞɚɥɟɟ 
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Ʉɪɚɟɜɵɟ ɭɫɥɨɜɢɹ (1-3) ɩɟɪɟɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜ ɬɟɪɦɢɧɚɯ ɮɭɧɤɰɢɣ 
(4). Ʉ ɩɟɪɜɵɦ ɞɜɭɦ ɭɪɚɜɧɟɧɢɹɦ ɫɢɫɬɟɦɵ (5) ɩɪɢɦɟɧɟɧɨ ɩɨɥɧɨɟ 
ɢɧɬɟɝɪɚɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɩɨ ɩɟɪɟɦɟɧɧɵɦ x ɢ y , 
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ɩɨɫɥɟ ɱɟɝɨ ɩɨɥɭɱɟɧɚ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɬɪɚɧɫɮɨɪɦɚɧɬ ɜɜɟɞɟɧɧɵɯ ɮɭɧɤɰɢɣ: 
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   ,                  (6) 

ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɜɦɟɫɬɟ ɫ ɭɪɚɜɧɟɧɢɹɦɢ (1-3) ɦɨɠɟɬ ɛɵɬɶ 
ɫɜɟɞɟɧɨ ɤ ɪɟɲɟɧɢɸ ɜɟɤɬɨɪɧɨɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ. 
Ⱦɚɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɟɧɚ ɦɟɬɨɞɨɦ, ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ Д2], ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɩɨɫɬɪɨɢɬɶ ɬɨɱɧɨɟ ɪɟɲɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɬɪɚɧɫɮɨɪɦɚɧɬ. 
 ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɧɨɪɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɬɪɟɬɶɟ 
ɭɪɚɜɧɟɧɢɟ ɫɢɫɬɟɦɵ (5) ɢɦɟɟɬ ɬɪɢɜɢɚɥɶɧɨɟ ɪɟɲɟɧɢɟ. Ɉɛɪɚɳɟɧɢɟ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɟ ɡɚɦɟɧɵ, ɨɛɪɚɬɧɨɣ ɤ 
ɡɟɦɟɧɟ (4), ɡɚɜɟɪɲɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. 
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