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ȼɫɟ ɜɨɡɪɚɫɬɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜɵɞɜɢɝɚɸɬ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɷɥɟɦɟɧɬɨɜ ɢɧɠɟɧɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ. ȼɩɟɪɜɵɟ ɬɟɨɪɢɹ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ 
ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɩɥɚɫɬɢɧ, ɲɚɪɧɢɪɧɨ ɨɩɟɪɬɵɯ ɜ ɭɝɥɨɜɵɯ ɬɨɱɤɚɯ, ɨɛɨɛɳɟɧɚ ɧɚ ɫɥɭɱɚɣ ɢɯ 
ɢɡɝɢɛɚ ɤɚɤ ɩɪɢ ɲɚɪɧɢɪɧɨɦ ɨɩɢɪɚɧɢɢ ɩɥɚɫɬɢɧ ɩɨ ɩɟɪɢɦɟɬɪɭ, ɬɚɤ ɢ ɡɚɳɟɦɥɟɧɢɢ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨ ɞɜɭɦ ɫɦɟɠɧɵɦ ɫɬɨɪɨɧɚɦ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɧɚɹ 
ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɪɚɜɧɨɜɟɫɢɹ ɧɟ ɩɨɡɜɨɥɹɟɬ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɬɨɱɧɨ, ɚ 
ɬɨɥɶɤɨ ɜ ɫɦɵɫɥɟ ɫɪɟɞɧɟɝɨ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɉɞɧɚɤɨ ɚɜɬɨɪɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɷɬɨɬ 
ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɢɛɚ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɢ ɮɢɡɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɦ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɩɨɬɟɡ Ʉɢɪɯɝɨɮɚ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɩɪɨɬɢɜɨɪɟɱɢɹɦ, ɤɨɝɞɚ 
ɧɭɥɟɜɵɟ ɩɟɪɟɪɟɡɵɜɚɸɳɢɟ ɫɢɥɵ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɧɟɧɭɥɟɜɵɦɢ, ɬɨɥɶɤɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɟɞɥɚɝɚɟɦɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɩɪɨɝɢɛɵ 
ɩɥɚɫɬɢɧɵ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɚɫɬɢɧɟ, ɦɨɠɧɨ ɩɪɢɥɨɠɢɬɶ 
ɤ ɟɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɰɟɧɬɪɭ. ȼ ɫɬɚɬɶɟ ɭɤɚɡɚɧɵ ɭɫɥɨɜɢɹ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ 

ɧɚɝɪɭɡɤɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ ɫɢɥ ɦɨɠɧɨ ɩɪɢɥɨɠɢɬɶ ɤ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɰɟɧɬɪɭ ɩɥɚɫɬɢɧɵ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɪɟɲɟɧɵ ɡɚɞɚɱɢ ɩɪɨɝɢɛɚ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ ɤɚɤ ɩɪɢ ɲɚɪɧɢɪɧɨɦ ɨɩɢɪɚɧɢɢ ɩɨ 
ɩɟɪɢɦɟɬɪɭ, ɬɚɤ ɢ ɩɪɢ ɡɚɳɟɦɥɟɧɢɢ ɩɨ ɞɜɭɦ ɫɦɟɠɧɵɦ ɫɬɨɪɨɧɚɦ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɩɥɚɫɬɢɧɚ, ɱɢɫɬɵɣ ɢɡɝɢɛ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, 
ɬɟɯɧɢɱɟɫɤɚɹ ɬɟɨɪɢɹ ɢɡɝɢɛɚ, ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɠɟɫɬɤɨɫɬɶ. 
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ȼɜɟɞɟɧɢɟ 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɨɜ 
ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɜɨ 
ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶɸ ɢ ɠɟɫɬɤɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɉɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ – ɝɥɚɜɧɵɟ 
ɫɜɨɣɫɬɜɚ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɟɟ ɧɨɪɦɚɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ, ɚ 
ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɭɬɟɦ ɫɨɯɪɚɧɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɰɟɥɨɫɬɧɨɫɬɢ, ɧɨ, ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. Ʉɚɱɟɫɬɜɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɹɟɬɫɹ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɠɟɫɬɤɨɫɬɶ ɷɥɟɦɟɧɬɨɜ, ɤɚɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɬɚɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɞɟɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɧɚɩɪɹɦɭɸ 
ɨɩɪɟɞɟɥɹɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɗɋ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ ɹɞɟɪɧɨɣ 
ɷɧɟɪɝɟɬɢɤɢ ɜ ɰɟɥɨɦ. ȼɫɟ ɜɨɡɪɚɫɬɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɹɞɟɪɧɨɣ 
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ɷɧɟɪɝɟɬɢɤɢ ɜɵɞɜɢɝɚɸɬ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɷɥɟɦɟɧɬɨɜ 
ɢɧɠɟɧɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɢɞɨɜ ɧɚɝɪɭɠɟɧɢɹ ɬɨɧɤɨɫɬɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɹɜɥɹɟɬɫɹ ɢɡɝɢɛ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜ ɦɟɯɚɧɢɤɟ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ  
ɡɧɚɱɟɧɢɟ [1-γЖ. Ɇɧɨɠɟɫɬɜɨ ɪɚɛɨɬ ɩɨɫɜɹɳɟɧɨ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɢɡɝɢɛɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɜɨɨɛɳɟ Д4, 5Ж ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɥɚɫɬɢɧ Д6-λЖ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɨ 
ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɛɵɥɨ ɫɨɡɞɚɧɨ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɣ ɬɟɨɪɢɢ ɢɡɝɢɛɚ ɩɪɹɦɨɭɝɨɥɶɧɵɯ 
ɩɥɚɫɬɢɧ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɨɩɟɪɟɱɧɨɣ ɧɚɝɪɭɡɤɨɣ. ɂɡɜɟɫɬɧɵɟ 
ɬɟɨɪɢɢ, ɤɨɬɨɪɵɟ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɫɱɢɬɚɸɬɫɹ «ɤɥɚɫɫɢɱɟɫɤɢɦɢ», ɩɪɢ ɛɥɢɠɚɣɲɟɦ 
ɪɚɫɫɦɨɬɪɟɧɢɢ ɹɜɥɹɸɬɫɹ ɧɟɤɨɪɪɟɤɬɧɵɦɢ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɬɨɱɟɤ ɡɪɟɧɢɹ 
Д10Ж. ȼ ɨɫɧɨɜɧɨɦ ɨɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɝɢɩɨɬɟɡɚɯ Ʉɢɪɯɝɨɮɚ, ɢ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɭɪɚɜɧɟɧɢɣ 
ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɹɞɟ ɷɬɢɯ ɬɟɨɪɢɣ ɧɭɥɟɜɵɟ ɩɨ ɢɫɯɨɞɧɵɦ ɩɪɟɞɩɨɥɨɠɟɧɢɹɦ 
ɩɟɪɟɪɟɡɵɜɚɸɳɢɟ ɫɢɥɵ (ɪɚɜɧɵɟ ɩɪɨɢɡɜɟɞɟɧɢɸ ɧɟɧɭɥɟɜɨɝɨ ɦɨɞɭɥɹ ɫɞɜɢɝɚ ɧɚ ɢɧɬɟɝɪɚɥ ɨɬ 
ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɫɞɜɢɝɚ ɩɨ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ), ɛɭɤɜɚɥɶɧɨ ɱɟɪɟɡ ɫɬɪɚɧɢɰɭ ɭɠɟ 
ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɧɟɧɭɥɟɜɵɦɢ ɫ ɬɟɦ ɨɛɨɫɧɨɜɚɧɢɟɦ, ɱɬɨ «ɢɧɚɱɟ ɭɪɚɜɧɟɧɢɟ ɢɡɝɢɛɚ 
ɜɵɜɟɫɬɢ ɧɟ ɩɨɥɭɱɢɬɶɫɹ» Д10, 11Ж. 

ɗɬɨ ɢɡɥɚɝɚɟɬɫɹ ɜɨ ɜɫɟɯ ɭɱɟɛɧɢɤɚɯ ɩɨ ɬɟɨɪɢɢ ɭɩɪɭɝɨɫɬɢ, ɝɞɟ ɡɚɬɪɚɝɢɜɚɟɬɫɹ ɬɟɦɚ 
ɢɡɝɢɛɚ ɩɥɚɫɬɢɧ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɟɳɟ ɫɨ ɜɪɟɦɟɧ Ɍɢɦɨɲɟɧɤɨ ɋ.ɉ. ɞɟɥɚɥɢɫɶ ɩɨɩɵɬɤɢ 
ɧɟɫɤɨɥɶɤɨ ɫɦɹɝɱɢɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɫɞɜɢɝɨɜ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɩɟɪɟɪɟɡɵɜɚɸɳɢɟ ɫɢɥɵ ɫɬɚɥɢ ɧɟɧɭɥɟɜɵɦɢ. Ɉɞɧɚɤɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɢɡ-ɡɚ 
ɫɜɨɣɫɬɜɚ ɩɚɪɧɨɫɬɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɩɪɢ ɩɨɞɨɛɧɨɦ 
ɩɨɞɯɨɞɟ ɞɟɣɫɬɜɭɸɬ ɧɟ ɬɨɥɶɤɨ ɧɨɪɦɚɥɶɧɵɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɧɚɝɪɭɡɤɢ, ɧɨ ɢ 
ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɬɚɤɠɟ ɧɚɩɪɹɦɭɸ ɩɪɨɬɢɜɨɪɟɱɢɬ ɢɫɯɨɞɧɨɣ ɩɨɫɬɚɧɨɜɤɟ 
ɡɚɞɚɱɢ. 

Ⱥɜɬɨɪɚɦ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɨɛɨɛɳɢɬɶ 
ɢɡɜɟɫɬɧɭɸ ɬɟɨɪɢɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɩɥɚɫɬɢɧ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɭɸ ɋ.ɉ. Ɍɢɦɨɲɟɧɤɨ Д1βЖ. 
Ɉɛɨɛɳɟɧɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɪɚɜɧɨɜɟɫɢɹ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɢɡɨɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ. 

ɏɨɬɹ ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɬɚɤɠɟ ɧɟ ɩɨɡɜɨɥɹɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɬɨɱɧɨ ɪɟɲɢɬɶ 
ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ, ɨɞɧɚɤɨ ɨɧɚ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɯɨɬɹ ɛɵ ɩɨɡɜɨɥɹɟɬ ɛɟɡ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ ɨɰɟɧɢɬɶ ɩɪɨɝɢɛɵ ɩɥɚɫɬɢɧɵ ɩɨ ɜɟɥɢɱɢɧɟ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ 
ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɚɫɬɢɧɟ. ɗɬɚ ɨɰɟɧɤɚ ɫɩɪɚɜɟɞɥɢɜɚ, ɟɫɥɢ ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ ɫɢɥ 
ɩɪɢɥɨɠɟɧ ɜ ɰɟɧɬɪɟ ɩɥɚɫɬɢɧɵ. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɷɬɨɝɨ ɮɚɤɬɚ ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɨ 
ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɞɟɥɶɧɨ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ ɧɚ ɤɚɠɞɨɣ ɢɡ ɩɨɥɨɜɢɧ ɩɥɚɫɬɢɧɵ. ȿɫɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɦɨɦɟɧɬɵ ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɤɪɚɟɜ ɫɨɜɩɚɞɚɸɬ, ɬɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ ɫɢɥ ɩɪɢɥɨɠɟɧ ɤ ɰɟɧɬɪɭ 
ɩɥɚɫɬɢɧɵ. 

Ɉɫɧɨɜɧɵɟ ɝɢɩɨɬɟɡɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɦɨɞɟɥɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɩɥɚɫɬɢɧɵ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɵ  

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɛɨɛɳɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɩɪɹɦɨɭɝɨɥɶɧɭɸ 
ɩɥɚɫɬɢɧɭ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɥɨɢ (ɪɢɫ. 1). Ȼɭɞɟɦ 
ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɩɪɨɞɨɥɶɧɵɟ ɫɥɨɢ ɜ ɩɥɚɫɬɢɧɟ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

Ƚɥɚɜɧɵɟ ɦɨɦɟɧɬɵ, ɩɪɢɥɨɠɟɧɧɵɟ ɤ ɤɪɚɹɦ ɩɥɚɫɬɢɧɵ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ xM  ɢ yM . 

Ɉɧɢ ɞɟɣɫɬɜɭɸɬ ɜ ɩɥɨɫɤɨɫɬɹɯ zx0  ɢ zy0  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɧɬɟɧɫɢɜɧɨɫɬɢ ɝɥɚɜɧɵɯ 
ɦɨɦɟɧɬɨɜ aM x  ɢ bM y  – ɜɟɥɢɱɢɧɵ ɩɨɫɬɨɹɧɧɵɟ ɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɨɪɨɧɚɦ ɩɥɚɫɬɢɧɵ. 
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ɉɭɫɬɶ ɩɥɚɫɬɢɧɚ ɢɦɟɟɬ ɲɢɪɢɧɭ a  (ɜɞɨɥɶ ɧɚɩɪɚɜɥɟɧɢɹ x0 ), ɞɥɢɧɭ b  (ɜɞɨɥɶ 
ɧɚɩɪɚɜɥɟɧɢɹ y0 ), ɚ ɬɚɤɠɟ ɩɨɫɬɨɹɧɧɭɸ ɜɵɫɨɬɭ h . ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɪɢ ɧɚɝɪɭɠɟɧɧɵɯ 
ɦɨɦɟɧɬɚɦɢ ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ ɜ ɜɵɫɨɬɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɦɚɥɵ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɞɢɭɫɚɦɢ ɤɪɢɜɢɡɧɵ ɩɥɚɫɬɢɧɵ ɢ ɧɟ ɜɧɨɫɹɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɩɨɩɪɚɜɤɭ ɜ 
ɨɩɪɟɞɟɥɟɧɢɟ ɟɝɨ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɭ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɵ ɩɪɢ ɱɢɫɬɨɦ ɢɡɝɢɛɟ ɫɭɳɟɫɬɜɭɟɬ 
ɧɟɣɬɪɚɥɶɧɵɣ ɫɥɨɣ – ɫɥɨɣ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɢɡɝɢɛɟ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, 
ɱɬɨ ɩɥɚɫɬɢɧɭ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɨɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɨɣ   (ɪɢɫ. 1).  

 

 
Ɋɢɫɭɧɨɤ 1 – ɑɢɫɬɵɣ ɢɡɝɢɛ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɵ ДPЮЫО ЛОЧНТЧР ШП К Ыectangular 

plate of constant thickness] 

 

ɋɥɟɞɭɹ ɦɨɧɨɝɪɚɮɢɢ ɋ.ɉ. Ɍɢɦɨɲɟɧɤɨ [1βЖ, ɢɫɯɨɞɹ ɢɡ ɨɱɟɜɢɞɧɵɯ ɪɚɫɫɭɠɞɟɧɢɣ ɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ ɩɨɞɨɛɢɢ ɩɪɨɞɨɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɥɨɟɜ ɪɚɡɦɟɪɚɦ 
ɧɟɣɬɪɚɥɶɧɨɝɨ ɫɥɨɹ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɧɨɪɦɚɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɷɥɟɦɟɧɬɚɪɧɨɝɨ 
ɫɥɨɹ x , y  ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɟɣɬɪɚɥɶɧɨɝɨ ɫɥɨɹ 

ɪɚɫɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ Д1βЖ (1)μ 
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ɝɞɟ   – ɤɨɨɪɞɢɧɚɬɚ ɧɟɣɬɪɚɥɶɧɨɝɨ ɫɥɨɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɟɪɟɞɢɧɵ 
ɩɥɚɫɬɢɧɵ; x , y  – ɪɚɞɢɭɫɵ ɤɪɢɜɢɡɧɵ ɧɟɣɬɪɚɥɶɧɨɝɨ ɫɥɨɹ ɜ ɩɥɨɫɤɨɫɬɹɯ zx0  ɢ zy0  

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɥɚɫɬɢɧɚ ɢɡɝɢɛɚɟɬɫɹ ɩɪɢɥɨɠɟɧɧɵɦɢ ɩɨ ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɤɪɚɹɦ 

ɦɨɦɟɧɬɚɦɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɢ ɞɟɣɫɬɜɭɸɳɢɦɢ ɜɨ ɜɡɚɢɦɧɨ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ zx0  ɢ zy0 , ɞɥɹ ɩɥɨɫɤɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɬ.ɟ. 

0z ) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɫ ɭɱɟɬɨɦ ɝɢɩɨɬɟɡ ɨ ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɫɞɜɢɝɨɜ  
( 0 yzxzxy ), ɫɥɟɞɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ  

ɧɚɩɪɹɠɟɧɢɣ x , y  [12, 13]: 
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ɝɞɟ E  – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ,   – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ. 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫ ɭɱɟɬɨɦ (1) ɞɥɹ ɨɞɧɨɪɨɞɧɨɝɨ ɥɢɧɟɣɧɨ-ɭɩɪɭɝɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ 
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ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɧɚɲɟɦɭ ɩɪɟɞɩɨɥɨɠɟɧɢɸ 
ɨɬɫɭɬɫɬɜɭɸɬ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɱɟɬɵɪɟ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ Д1βЖ (γ)μ 
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ɍɪɚɜɧɟɧɢɹ ɨɛɨɛɳɟɧɧɨɣ ɬɟɨɪɢɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ  

Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ x , y , x , y , x , y , ɹɜɥɹɸɬɫɹ 

ɮɭɧɤɰɢɹɦɢ ɨɬ ɞɜɭɯ ɤɨɨɪɞɢɧɚɬ x  ɢ y , ɞɥɹ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹμ 
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ɝɞɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ    
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 yxw ,  – ɩɪɨɝɢɛɵ ɩɥɚɫɬɢɧɵ. 
Ɍɨɝɞɚ, ɢɫɯɨɞɹ ɢɡ ɡɚɤɨɧɚ Ƚɭɤɚ ɞɥɹ ɩɥɨɫɤɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (4)μ 
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Ɍɨɝɞɚ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɞɥɹ ɝɥɚɜɧɵɯ ɦɨɦɟɧɬɨɜ xM , yM  ɩɪɢɦɭɬ ɜɢɞ (5): 
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ɉɨɞɫɬɚɜɥɹɟɦ (4) ɜ (5) ɢ ɩɨɥɭɱɚɟɦ (6)μ 
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Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɟɪɜɵɟ ɞɜɚ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ (6) ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɪɢ 0 . Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ (6) ɪɚɡɪɟɲɢɦɵ ɬɨɥɶɤɨ 
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Ɉɞɧɚɤɨ ɫɢɫɬɟɦɭ ɢɡ ɷɬɢɯ ɭɪɚɜɧɟɧɢɣ ɦɨɠɧɨ ɪɚɡɪɟɡɪɟɲɢɬɶ ɜ ɫɦɵɫɥɟ 

ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ  
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ɩɟɪɜɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚ ɢɧɬɟɪɜɚɥɟ  a,0  ɩɨ x , ɚ ɜɬɨɪɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚ ɢɧɬɟɪɜɚɥɟ  b,0  ɩɨ y .  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ (7)μ 
 

   
E

M
h

a
dydx

y

yxw
dydx

x

yxw
x

abab 2

3
00

2

2

00
2

2 1
12

,, 
























   ,  

          (7) 
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ɋɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ (7) ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɭɪɚɜɧɟɧɢɹɦɢ ɪɚɜɧɨɜɟɫɢɹ ɨɛɨɛɳɟɧɧɨɣ 
ɬɟɨɪɢɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ (ɬ.ɟ. ɬɟɨɪɢɢ ɜ ɫɦɵɫɥɟ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ).  

Ȼɟɡɭɫɥɨɜɧɨ, ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ (7) ɧɟ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɭɪɚɜɧɟɧɢɹ 
ɪɚɜɧɨɜɟɫɢɹ, ɚ ɬɨɥɶɤɨ ɜ ɫɦɵɫɥɟ ɫɪɟɞɧɟɝɨ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɨ ɚɜɬɨɪɚɦ 
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ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɷɬɨɬ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɢɛɚ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɢ 
ɮɢɡɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɩɨɬɟɡ Ʉɢɪɯɝɨɮɚ Д14Ж, 
ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɩɪɨɬɢɜɨɪɟɱɢɹɦ, ɤɨɝɞɚ ɧɭɥɟɜɵɟ ɩɟɪɟɪɟɡɵɜɚɸɳɢɟ ɫɢɥɵ 
ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɧɟɧɭɥɟɜɵɦɢ Д10Ж ɬɨɥɶɤɨ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɭɪɚɜɧɟɧɢɟ 
ɪɚɜɧɨɜɟɫɢɹ. 

Ɋɟɲɚɹ (7), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ (8)μ 
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Ɉɛɨɛɳɟɧɧɵɣ ɱɢɫɬɵɣ ɢɡɝɢɛ ɜɹɡɤɨɭɩɪɭɝɨɣ ɩɥɚɫɬɢɧɵ ɜ ɫɥɭɱɚɟ ɲɚɪɧɢɪɧɨ 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɫɬɨɪɨɧ  

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ (8) ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɚɜɢɬɶ ɢ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɬɚɤɠɟ 
ɞɥɹ ɩɥɚɫɬɢɧ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɩɨ ɩɟɪɢɦɟɬɪɭ.  

ɉɭɫɬɶ  yxw ,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ (λ)μ 
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ɉɨɞɫɬɚɜɥɹɹ (λ) ɜ (8), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɜɚ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  
ɤɨɧɫɬɚɧɬɵ C  (10): 
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ɂɡ ɷɬɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɲɚɪɧɢɪɧɨɝɨ ɨɩɢɪɚɧɢɹ ɩɥɚɫɬɢɧɵ ɩɨ 
ɫɬɨɪɨɧɚɦ (λ) ɝɥɚɜɧɵɟ ɦɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɬɨɪɨɧɚɯ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɹɡɚɧɵ 
ɭɪɚɜɧɟɧɢɟɦμ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɲɚɪɧɢɪɧɨ ɨɩɟɪɬɚɹ ɩɥɚɫɬɢɧɚ ɧɚɯɨɞɢɥɚɫɶ ɜ 
ɫɨɫɬɨɹɧɢɢ ɨɛɨɛɳɟɧɧɨɝɨ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɜ ɫɦɵɫɥɟ ɭɪɚɜɧɟɧɢɣ (8) ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɦɨɦɟɧɬɵ, ɩɪɢɥɨɠɟɧɧɵɟ ɩɨ ɫɬɨɪɨɧɚɦ, ɧɚɯɨɞɢɥɢɫɶ ɜ ɨɬɧɨɲɟɧɢɢ (11)μ 
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Ɂɚɦɟɧɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ ɦɨɦɟɧɬɚɦɢ 

ɉɭɫɬɶ ɩɨɩɟɪɟɤ ɩɥɚɫɬɢɧɵ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɨɣ ɩɨ ɫɬɨɪɨɧɚɦ ɧɚ ɟɟ ɜɟɪɯɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɞɟɣɫɬɜɭɟɬ ɜɧɟɲɧɹɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 
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  0, yxq . Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɧɚɝɪɭɡɤɚ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ ɭɱɚɫɬɤɭ S  ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɥɚɫɬɢɧɵ   0, yxq  ɩɪɢ   Syx ,  ɢ   0, yxq  ɩɪɢ       Sbayx \,0,0,   (ɬ.ɟ.  yx,  

ɩɪɢɧɚɞɥɟɠɢɬ ɞɨɩɨɥɧɟɧɢɸ S  ɞɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ    ba ,0,0  , ɡɚɧɹɬɨɝɨ ɩɥɚɫɬɢɧɨɣ). 
Ȼɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɜɵɩɨɥɧɟɧɵ ɞɜɚ ɭɫɥɨɜɢɹ ɫɢɦɦɟɬɪɢɢ, ɫɨɡɞɚɜɚɟɦɵɯ ɧɚɝɪɭɡɤɨɣ 
 yxq ,  ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɩɥɚɫɬɢɧɵ (1β)μ 
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Ɋɢɫɭɧɨɤ β – Ⱦɟɣɫɬɜɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɧɚɝɪɭɡɤɢ  yxq ,  ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɚɫɬɢɧɵ  

[The effect of distributed lateral load  yxq ,  on the plate surface] 

 

Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ (1β) ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ ɫɢɥ ɜɟɥɢɱɢɧɨɣ 
Q  (ɨɬ ɞɟɣɫɬɜɭɸɳɟɣ ɩɨɩɟɪɟɱɧɨɣ ɧɚɝɪɭɡɤɢ  yxq , ) ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɥɨɠɟɧ ɜ ɰɟɧɬɪɟ 
ɩɥɚɫɬɢɧɵ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɟɚɤɰɢɢ 
ɩɪɢ ɨɩɨɪɟ ɩɨ ɩɟɪɢɦɟɬɪɭ ɪɚɜɧɚ   baQ 2 . 

ɉɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɦɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɩɥɨɫɤɨɫɬɹɯ x0z ɢ y0z, ɪɚɜɧɨɩɪɚɜɧɵ 
(ɬ.ɟ. ɤɚɠɞɵɣ ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɨɥɨɜɢɧɭ ɜɟɥɢɱɢɧɵ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ ɫɢɥ), ɬɨ ɞɨɥɠɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹμ 
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ɋ ɭɱɟɬɨɦ (11) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ (1γ)μ 
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ɋɤɥɚɞɵɜɚɹ ɞɜɚ ɭɪɚɜɧɟɧɢɹ (10), ɢɫɩɨɥɶɡɭɹ ɪɚɜɟɧɫɬɜɚ (11) ɢ (1γ), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶμ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɢɡɝɢɛ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɫɨɫɬɨɹɧɢɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ, ɥɸɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɫ ɝɥɚɜɧɵɦ ɜɟɤɬɨɪɨɦ ɫɢɥ 
ɜɟɥɢɱɢɧɨɣ Q , ɩɪɢɥɨɠɟɧɧɵɦ ɜ ɰɟɧɬɪɟ ɩɥɚɫɬɢɧɵ ɢ ɧɚɩɪɚɜɥɟɧɧɵɦ ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ, 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤμ 
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118
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Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɨɝɢɛ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɫɨɫɬɚɜɥɹɟɬμ 
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Ɉɛɨɛɳɟɧɧɵɣ ɱɢɫɬɵɣ ɢɡɝɢɛ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ, ɡɚɳɟɦɥɟɧɧɨɣ ɩɨ ɞɜɭɦ 
ɫɨɫɟɞɧɢɦ ɫɬɨɪɨɧɚɦ  

ɉɭɫɬɶ, ɤɚɤ ɢ ɪɚɧɟɟ, ɝɥɚɜɧɵɣ ɜɟɤɬɨɪ Q  ɫɢɥ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɥɨɠɟɧ ɤ 
ɰɟɧɬɪɭ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɪɚɡɦɟɪɚɦɢ ba . ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɟɚɤɰɢɢ ɩɪɢ ɨɩɨɪɟ ɩɨ ɞɜɭɦ ɫɦɟɠɧɵɦ ɫɬɨɪɨɧɚɦ ɪɚɜɧɚ 

 baQ  . 

ɉɟɪɟɦɟɳɟɧɢɹ ɩɥɚɫɬɢɧɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟμ 
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ɉɪɨɜɢɫɚɧɢɟ ɠɟ ɡɚɳɟɦɥɟɧɧɨɣ ɩɨ ɞɜɭɦ ɫɬɨɪɨɧɚɦ ɩɥɚɫɬɢɧɵ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤμ 
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Ɋɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ  
ȼɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɨ ɨɛɨɛɳɟɧɢɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɱɢɫɬɨɝɨ ɢɡɝɢɛɚ ɩɥɚɫɬɢɧɵ, 

ɡɚɤɪɟɩɥɟɧɧɨɣ ɜ ɭɝɥɨɜɵɯ ɬɨɱɤɚɯ ɧɚ ɫɥɭɱɚɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ, ɲɚɪɧɢɪɧɨ ɨɩɟɪɬɨɣ 
ɩɨ ɩɟɪɢɦɟɬɪɭ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɜɩɟɪɜɵɟ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɢɡɝɢɛɚ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɥɚɫɬɢɧɵ, ɡɚɳɟɦɥɟɧɧɨɣ ɩɨ ɞɜɭɦ ɫɦɟɠɧɵɦ ɫɬɨɪɨɧɚɦɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɪɟɲɟɧɵ ɡɚɞɚɱɢ ɩɪɨɝɢɛɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɩɨɞ 

ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ, ɤɚɤ ɩɪɢ ɲɚɪɧɢɪɧɨɦ ɨɩɢɪɚɧɢɢ ɩɨ ɩɟɪɢɦɟɬɪɭ, ɬɚɤ ɢ ɩɪɢ ɡɚɳɟɦɥɟɧɢɢ 
ɩɨ ɞɜɭɦ ɫɦɟɠɧɵɦ ɫɬɨɪɨɧɚɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɪɚɫɱɟɬɚ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɠɟɫɬɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɱɬɨ ɧɚɩɪɹɦɭɸ ɨɩɪɟɞɟɥɹɟɬ 
ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Abstract – There is a need to improve methods for calculating elements of engineering structures 

and equipment for strength and stiffness, which directly affects the safety of nuclear power 

facilities. For the first time the theory of pure bending of rectangular plates pivotally supported at 

corner points is generalized to the case of their bending both when the plates are hinged around the 

perimeter and when a rectangular plate is pinched on two adjacent sides. It should be noted that the 

obtained system of equilibrium equations does not allow satisfying the equilibrium equations 

exactly, but only in the sense of the average integral value. However, the authors think this method 

of solving the deflection problem is much more mathematically and physically justified in 

comparison with the use of Kirchhoff hypotheses, which lead to contradictions when zero shear 

forces are assumed to be nonzero, only in order to obtain a deliberately equilibrium equation. The 

proposed approach allows us to evaluate the deflection of the plate in the case when the main 

vector of forces applied to the plate can be applied to its geometric center. The article indicates the 

conditions for the distribution of the transverse load under which it can be assumed that the main 

vector of forces can be applied to the geometric center of the plate. As examples, the problems of 

deflection of a rectangular plate under its own weight have been solved both when hinged around 

the perimeter and when pinched on two adjacent sides. 

 

Keywords: rectangular plate, pure bending, distributed load, technical theory of bending, stress-

strain state, stiffness. 


