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ɂɫɫɥɟɞɭɸɬɫɹ ɫɬɟɪɠɧɟɜɵɟ ɷɥɟɦɟɧɬɵ ɩɨɥɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɩɨ 
ɩɟɪɫɩɟкɬиɜɧɨɣ ɬɟɯɧɨɥɨɝии, ɧɟ ɬɪɟɛɭɸɳɟɣ ɛɨɥɶɲиɯ ɷɧɟɪɝɟɬиɱɟɫкиɯ ɡɚɬɪɚɬ. ɇɚ ɨɫɧɨɜɟ 
ɱиɫɥɟɧɧɨɝɨ ɚɧɚɥиɡɚ ɭɫɬɨɣɱиɜɨɫɬи ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪи ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬии, ɜɵɹɜɥɟɧɨ 
иɡɦɟɧɟɧиɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɟɝɨ ɩɨɩɟɪɟɱɧɵɯ ɪɚɡɦɟɪɨɜ; ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɦɚɬɟɪиɚɥ ɫɬɟɪɠɧɟɜɨɝɨ ɷɥɟɦɟɧɬɚ ɨкɚɡɵɜɚɟɬ ɜɥиɹɧиɟ ɧɚ кɪиɬиɱɟɫкиɟ ɧɚɩɪɹɠɟɧиɹ; ɩɨкɚɡɚɧɨ, 
ɱɬɨ ɪɚɫɱɟɬɵ ɭɫɬɨɣɱиɜɨɫɬи ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦи ɷкɫɩɟɪиɦɟɧɬɨɜ 
ɧɚ ɦɨɞɟɥɹɯ. 
 

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɚɬɨɦɧɚɹ ɷɥɟкɬɪɨɫɬɚɧɰиɹ, ɦɟɬɚɥɥ, ɩɨɥɵɣ ɷɥɟɦɟɧɬ, ɪɚɫɱɟɬ, ɭɫɬɨɣɱиɜɨɫɬɶ, 
ɷкɫɩɟɪиɦɟɧɬ. 
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Пɨɫɥɟ ɞɨɪɚɛɨɬки 06.03.2019 

Пɪиɧɹɬɚ к ɩɭɛɥикɚɰии 22.03.2019 

 

 ПɈɋɌȺɇɈȼɄȺ ɁȺȾȺɑɂ 

ɗкɨɧɨɦиɱɟɫкиɣ кɪиɡиɫ ɜ ɫɬɪɚɧɟ ɫɞɟɥɚɥ ɬɟɦɭ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧиɹ ɱɪɟɡɜɵɱɚɣɧɨ ɚкɬɭɚɥɶɧɨɣ. 
ȼ ɨɫɧɨɜɟ ɪɚɡɜиɬиɹ ɷкɨɧɨɦики Ɋɨɫɫии ɥɟɠиɬ ɲиɪɨкɨɟ ɩɪиɦɟɧɟɧиɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳиɯ кɨɦɩɥɟкɫɧɵɯ ɬɟɯɧɨɥɨɝиɣ. ɂɯ ɜɧɟɞɪɟɧиɟ ɜɵɡɜɚɧɨ ɧɟɨɛɯɨɞиɦɨɫɬɶɸ 
ɷкɨɧɨɦии ɷɧɟɪɝɟɬиɱɟɫкиɯ ɪɟɫɭɪɫɨɜ ɧɚ ɩɪɟɞɩɪиɹɬиɹɯ ɪɚɡɧɵɯ ɨɬɪɚɫɥɟɣ, и ɜ ɰɟɥɨɦ ɩɨ ɧɚɲɟɣ 
ɨɝɪɨɦɧɨɣ ɫɬɪɚɧɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬиɬɶ, ɱɬɨ ɨɞɧиɦ иɡ ɜɚɠɧɟɣɲиɯ ɫɩɨɫɨɛɨɜ ɭɦɟɧɶɲиɬɶ ɜɥиɹɧиɟ 
ɱɟɥɨɜɟɱɟɫɬɜɚ ɧɚ ɩɪиɪɨɞɭ – ɷɬɨ кɜɚɥиɮиɰиɪɨɜɚɧɧɵɣ, ɝɪɚɦɨɬɧɵɣ ɩɨɞɯɨɞ к иɫɩɨɥɶɡɨɜɚɧиɸ 
ɪɚɡɥиɱɧɵɯ иɫɬɨɱɧикɨɜ ɷɧɟɪɝии ɩɭɬɟɦ ɫɨɡɞɚɧиɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳиɯ ɬɟɯɧɨɥɨɝии. Ɉɫɧɨɜɧɚɹ ɪɨɥɶ 
ɜ ɷɬɨɦ ɩɪиɧɚɞɥɟɠиɬ ɫɨɜɪɟɦɟɧɧɵɦ ɷɧɟɪɝɨɟɦкиɦ иɧɧɨɜɚɰиɨɧɧɵɦ ɬɟɯɧɨɥɨɝиɹɦ. ȼɧɟɞɪɟɧиɟ 
ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝиɣ, кɪɨɦɟ ɷкɨɥɨɝиɱɟɫкиɯ ɩɨɥɨɠиɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪиɜɨɞиɬ к ɪɟɚɥɶɧɨɣ 
ɷкɨɧɨɦии ɩɨ ɦɧɨɝиɦ ɩɨкɚɡɚɬɟɥɹɦ, ɜ ɬɨ ɱиɫɥɟ ɩɨ ɭɦɟɧɶɲɟɧиɸ ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɷɧɟɪɝɟɬиɱɟɫкиɦи ɡɚɬɪɚɬɚɦи. ȼ ɬɟкɭɳɟɟ ɜɪɟɦɹ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧиɟ и ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳиɟ 
ɬɟɯɧɨɥɨɝии ɬɟɫɧɨ ɜɡɚиɦɨɫɜɹɡɚɧɵ и ɫɬɚɧɨɜɹɬɫɹ ɨɞɧиɦи иɡ ɩɪиɨɪиɬɟɬɨɜ ɩɨɥиɬики ɬɟкɭɳɟɝɨ 
ɜɪɟɦɟɧи Д1-3]. 

ȼ ɫɬɚɬɶɟ иɫɫɥɟɞɭɸɬɫɹ иɧɧɨɜɚɰиɨɧɧɵɟ ɫɬɟɪɠɧɟɜɵɟ ɷɥɟɦɟɧɬɵ ɩɨɥɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧиɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɩɨ ɩɟɪɫɩɟкɬиɜɧɨɣ ɬɟɯɧɨɥɨɝии, ɧɟ ɬɪɟɛɭɸɳɟɣ ɛɨɥɶɲиɯ ɷɧɟɪɝɟɬиɱɟɫкиɯ 
ɡɚɬɪɚɬ Д4-6Ж. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɬиɩ ɷɥɟɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɪɟкɨɦɟɧɞɨɜɚɧ к ɩɪиɦɟɧɟɧиɸ ɜ 
ɨɪɨɫиɬɟɥɹɯ ɝɪɚɞиɪɟɧ и ɛɪɵɡɝɚɬɟɥɶɧɵɯ ɛɚɫɫɟɣɧɚɯ, ɜ ɦɧɨɝɨɹɱɟиɫɬɵɯ ɯɪɚɧиɥиɳɚɯ ɞɥɹ ɪɚɡɥиɱɧɵɯ 
ɜɟɳɟɫɬɜ, ɜ ɫɬɨɣкɚɯ ɷɫɬɚкɚɞ, ɩɟɪɟɯɨɞɧɵɯ ɩɥɨɳɚɞɨк, ɧɟɫɭɳиɯ ɷɥɟɦɟɧɬɚɯ ɞɵɦɨɜɵɯ ɬɪɭɛ, ɚ ɬɚкɠɟ ɜ 
ɧɚɛɟɪɟɠɧɵɯ ɝиɞɪɨɬɟɯɧиɱɟɫкиɯ ɫɨɨɪɭɠɟɧиɣ Д7Ж.  

ȼɵɩɨɥɧɟɧиɟ ɫɜɚɪɧɵɯ ɬɨɧкɨɫɬɟɧɧɵɯ кɨɧɫɬɪɭкɰиɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ иɦɟɟɬ ɩɪɨɛɥɟɦ. 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥиɱɧɵɟ ɚɝɪɟɝɚɬɵ и ɨɛɨɪɭɞɨɜɚɧиɟ ɞɥɹ иɯ кɚɱɟɫɬɜɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧиɹ. Пɨɷɬɨɦɭ 
ɩɪɟɞɥɚɝɚɟɦɵɟ ɚɜɬɨɪɨɦ ɩɨɥɵɟ ɫɬɟɪɠɧɟɜɵɟ ɷɥɟɦɟɧɬɵ ɥɟɝкɨ иɡɝɨɬɚɜɥиɜɚɸɬɫɹ ɫ ɩɪиɦɟɧɟɧиɟɦ 
ɪɚɡɥиɱɧɵɯ ɜиɞɨɜ ɫɜɚɪки Д9, 10Ж. 
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Пɪɟɞɫɬɚɜиɦ ɜɟɪɬикɚɥɶɧɵɣ ɬɨɧкɨɫɬɟɧɧɵɣ ɫɬɟɪɠɟɧɶ (ɨɛɨɥɨɱɟɱɧɵɣ ɷɥɟɦɟɧɬ) ɩɨɥɨɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ, ɫɨɟɞиɧɟɧɧɵɣ ɜɜɟɪɯɭ, ɜɧиɡɭ ɠɟɫɬкɨ иɥи ɲɚɪɧиɪɧɨ и ɩɨ ɨɛɪɚɡɭɸɳиɦ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ. Ɋɚɫɫɦɚɬɪиɜɚɟɦɵɟ ɩɨɥɵɟ ɫɬɟɪɠɧɟɜɵɟ ɷɥɟɦɟɧɬɵ ɨɬɧɨɫɹɬɫɹ к ɞɥиɧɧɵɦ 
ɰиɥиɧɞɪиɱɟɫкиɦ ɨɛɨɥɨɱкɚɦ. ȼɥɚɫɨɜ ȼ.Ɂ. ɧɚɡɜɚɥ ɬɚкиɟ ɨɛɨɥɨɱки ɬɨɧкɨɫɬɟɧɧɵɦи ɫɬɟɪɠɧɹɦи Д8Ж. 
Пɨɥɭɸ ɨɛɨɥɨɱкɭ ɡɚкɪɵɬɨɝɨ ɩɪɨɮиɥɹ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪиɜɚɬɶ кɚк ɞɜɟ ɨɛɨɥɨɱки (ɞɜɚ ɬɨɧкɨɫɬɟɧɧɵɯ 
ɫɬɟɪɠɧɹ) ɨɬкɪɵɬɨɝɨ ɩɪɨɮиɥɹ (ɪиɫ. 1). Ɍɟɨɪиɹ ɬɨɧкɨɫɬɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɩɨɫɬɪɨɟɧɚ ɧɚ ɝиɩɨɬɟɡɚɯ, 
ɜкɥɸɱɚɸɳиɯ ɞɜɟ ɜɚɠɧɟɣɲиɟ ɮɨɪɦɭɥиɪɨɜки ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɪɚɛɨɬɟ Д8Ж: 

ɚ) ɬɨɧкɨɫɬɟɧɧɵɣ ɫɬɟɪɠɟɧɶ ɨɬкɪɵɬɨɝɨ ɩɪɨɮиɥɹ ɪɚɫɫɦɚɬɪиɜɚɟɬɫɹ кɚк ɨɛɨɥɨɱкɚ, 
ɨɛɥɚɞɚɸɳɚɹ ɜ ɩɥɨɫкɨɫɬи ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɠɟɫɬкиɦ (ɧɟɞɟɮɨɪɦиɪɭɟɦɵɦ) ɩɪɨɮиɥɟɦ; 

ɛ) ɞɟɮɨɪɦɚɰиɹ ɫɞɜиɝɚ ɫɪɟɞиɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬи ɫɬɟɪɠɧɹ, ɯɚɪɚкɬɟɪиɡɭɸɳɚɹɫɹ иɡɦɟɧɟɧиɟɦ 
ɩɪɹɦɨɝɨ ɭɝɥɚ ɦɟɠɞɭ кɨɨɪɞиɧɚɬɧɵɦи ɥиɧиɹɦи z=const, s=const, ɩɪиɧиɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. 

Пɪɨɜɟɞɟɦ иɫɫɥɟɞɨɜɚɧиɟ ɬɨɧкɨɫɬɟɧɧɨɝɨ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɫɥɭɱɚɹ ɩɪиɥɨɠɟɧиɹ 
ɫɠиɦɚɸɳɟɣ ɨɫɟɜɨɣ ɧɚɝɪɭɡки. Пɪи ɷɬɨɦ ɩɨɥɵɟ ɷɥɟɦɟɧɬɵ ɧɚ ɡɚɩɨɥɧɟɧɵ ɧикɚкиɦ ɥиɛɨ 
ɦɚɬɟɪиɚɥɨɦ, и ɜɧɟɲɧиɟ ɝɨɪиɡɨɧɬɚɥɶɧɵɟ ɫиɥɵ ɨɬɫɭɬɫɬɜɭɸɬ (ɪиɫ. 1). 

 

 
                ɚ                                  ɛ                                         ɜ  

Ɋиɫɭɧɨк 1 – Ʉ ɪɚɫɱɟɬɭ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɭɫɬɨɣɱиɜɨɫɬɶ: ɚ – ɮɪɚɝɦɟɧɬ ɧɚɬɭɪɧɨɝɨ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ; 
ɛ – ɡɚкɪɵɬɵɣ ɩɨɥɵɣ ɷɥɟɦɟɧɬ; ɜ – ɨɬкɪɵɬɵɣ ɩɨɥɵɣ ɷɥɟɦɟɧɬ [Calculation of the hollow element for stability: a 

is a fragment of a natural hollow element; b is closed hollow element; c – open hollow element]. 

 

Ɉɫɧɨɜɧɵɟ ɫɨɨɬɧɨɲɟɧиɹ ɞɥɹ ɫɨɫɬɚɜɥɹɸɳиɯ ɧɚɝɪɭɡɨк ɦɨɠɧɨ ɩɪɟɞɫɬɚɜиɬɶ ɜ ɜиɞɟ [8]: 
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ɝɞɟ:     E и G – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬи и ɦɨɞɭɥɶ ɫɞɜиɝɚ ɪɚɫɫɦɚɬɪиɜɚɟɦɨɝɨ ɫɟɱɟɧиɹ; 
Ix , Iy , Id – ɝɟɨɦɟɬɪиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɷɥɟɦɟɧɬɚ; r – ɜɚɠɧɚɹ 

ɯɚɪɚкɬɟɪиɫɬикɚ, ɭɫɬɚɧɚɜɥиɜɚɳɚɹ ɮɨɪɦɭ ɫɟɱɟɧиɹ ɷɥɟɦɟɧɬɚ. 
Ʉɨɷɮɮиɰиɟɧɬɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵ ɭɪɚɜɧɟɧиɣ ɡɚɜиɫɹɬ ɨɬ ɧɟ ɬɨɥɶкɨ ɨɬ ɝɟɨɦɟɬɪиɱɟɫкиɯ и 

ɭɩɪɭɝиɯ ɯɚɪɚкɬɟɪиɫɬик ɫɬɟɪɠɧɹ, ɧɨ ɬɚкɠɟ и ɨɬ ɜɟɥиɱиɧɵ ɭɫиɥиɣ – P, Mx и My, 

ɯɚɪɚкɬɟɪиɡɭɸɳиɯ ɩɪи ɫɠɚɬии ɯɚɪɚкɬɟɪ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡки, ɚ ɬɚкɠɟ ɜɟɥиɱиɧɭ и ɬɨɱкɭ 
ɩɪиɥɨɠɟɧиɹ ɟɟ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧии ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ.  

ȼ ɪɚɛɨɬɟ Д6Ж ɩɪиɜɟɞɟɧɨ ɪɟɲɟɧиɟ ɭɪɚɜɧɟɧиɹ (ɚ), и ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɫɨɨɬɧɨɲɟɧиɹ, 
ɧɟɨɛɯɨɞиɦɵɟ ɞɥɹ иɫɫɥɟɞɨɜɚɧиɹ ɬɨɧкɨɫɬɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɭɫɬɨɣɱиɜɨɫɬɶ. ɂɫɩɨɥɶɡɭɹ 
ɩɨɥɭɱɟɧɧɵɟ ɡɚɜиɫиɦɨɫɬи, ɪɚɫɫɦɨɬɪиɦ ɜɥиɹɧиɟ ɪɚɡɦɟɪɨɜ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɟɝɨ ɭɫɬɨɣɱиɜɨɫɬɶ, 
ɚ ɬɚкɠɟ кɚк ɜɥиɹɟɬ ɦɚɬɟɪиɚɥ кɨɧɫɬɪɭкɰии ɧɚ ɩɨɹɜɥɹɸɳиɟɫɹ ɧɚɩɪɹɠɟɧиɹ, ɜ ɩɪɨɰɟɫɫɟ ɩɨɬɟɪи 
ɭɫɬɨɣɱиɜɨɫɬи ɬɨɧкɨɫɬɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 
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 ȼɅɂəɇɂȿ ɆȺɌȿɊɂȺɅȺ ɇȺ ɄɊɂɌɂɑȿɋɄɂȿ ɇȺПɊəɀȿɇɂə 

ɉɪɢɦɟɪ 1. ɇɚɣɞɟɦ кɪиɬиɱɟɫкиɟ ɧɚɩɪɹɠɟɧиɹ, ɜɨɡɧикɚɸɳиɟ ɜ ɬɨɧкɨɫɬɟɧɧɨɦ ɷɥɟɦɟɧɬɟ ɩɪи 
кɨɷɮɮиɰиɟɧɬɟ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ kp = 0,8 = const и ɪɚɡɥиɱɧɨɣ ɦɚɪкɟ (кɥɚɫɫɟ) ɫɬɚɥи: Ry = 230 

(ɋ235); 240 (ɋ245); 250 (ɋ255); 270 (ɋ275); 280 (ɋ285); 335 (ɋ345) ɆПɚ. Пɪи ɷɬɨɦ ɭɫɥɨɜɧɚɹ 

ɲиɪиɧɚ ɩɨɥɨɫ ɜɚɪɶиɪɨɜɚɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ: sss hh / = 0,01…0,1; ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬи ɫɬɚɥи 
ȿ=206000ɆПɚ. Ʉɪиɬиɱɟɫкиɟ ɧɚɩɪɹɠɟɧиɹ ɨɩɪɟɞɟɥиɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ , 1n , 1  – кɨɷɮɮиɰиɟɧɬɵ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ, кɨɬɨɪɵɟ 
ɩɪиɧиɦɚɥиɫɶ ɩɨ ɧɨɦɨɝɪɚɦɦɟ Д6] (ɪиɫ. 2).  

 

 
                         ɚ                                                                               ɛ 

Ɋиɫɭɧɨк 2 – Ɂɚɜиɫиɦɨɫɬɶ «
crsh » ɩɪи ɪɚɡɥиɱɧɵɯ ɡɧɚɱɟɧиɹɯ Ry: ɚ – ɝɪɚɮиɱɟɫкɨɟ ɩɪɟɞɫɬɚɜɥɟɧиɟ;  

ɛ – ɩɪɟɞɫɬɚɜɥɟɧиɟ ɞɚɧɧɵɯ ɜ ɬɪɟɯɦɟɪɧɨɦ ɜиɞɟ [Dependence of «
crsh » for different values Ry: 

a is a graphical representation; b is data representation in three-dimensional form] 

 

 

Ⱥɧɚɥиɡ ɝɪɚɮикɨɜ (ɪиɫ. 2) ɩɨкɚɡɚɥ, ɱɬɨ ɩɪи ɭɜɟɥиɱɟɧии ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬиɜɥɟɧиɹ ɫɬɚɥи 

ɨɬɧɨɫиɬɟɥɶɧɵɟ кɪиɬиɱɟɫкиɟ ɧɚɩɪɹɠɟɧиɹ ɫɧиɠɚɸɬɫɹ. Пɪиɱɟɦ, ɱɟɦ ɛɨɥɶɲɟ sss hh / , ɬɟɦ 
ɛɨɥɶɲɟɟ ɪɚɫɯɨɠɞɟɧиɟ кɪиɜɵɯ ɝɪɚɮикɚ, ɱɬɨ ɫɜиɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɥиɹɧии ɦɚɬɟɪиɚɥɚ ɧɚ 
ɭɫɬɨɣɱиɜɨɫɬɶ ɬɨɧкɨɫɬɟɧɧɨɣ кɨɧɫɬɪɭкɰии ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ. 

 

 

ɍɋɌȺɇɈȼɅȿɇɂȿ ȼɅɂəɇɂə ɊȺɁɆȿɊɈȼ ПɈɅɈȽɈ ɗɅȿɆȿɇɌȺ ɇȺ ɄɊɂɌɂɑȿɋɄɂȿ ɋɂɅɕ 
ɈȻɓȿɃ ȿȽɈ ɍɋɌɈɃɑɂȼɈɋɌɂ 

ɉɪɢɦɟɪ 2. Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬи кɪиɬиɱɟɫкиɟ ɫиɥɵ Ɋɯ и Ɋɭ ɩɪи ɫɥɟɞɭɸɳиɯ иɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 
ɞɥиɧɚ ɩɨɥɨɫ ls =3000ɦɦ; ɲиɪиɧɚ ɩɨɥɨɫ hs = 300ɦɦ; ɬɨɥɳиɧɚ ɩɨɥɨɫ t =1,5ɦɦ; Ry= 230ɆПɚ. 
ɋɬɪɨиɦ ɝɪɚɮики ɩɪи ɨɞɧиɯ и ɬɟɯ ɠɟ ɪɚɡɦɟɪɚɯ ɩɨɥɨɫ, ɧɨ ɩɪи ɪɚɡɧɵɯ ɪɚɡɦɟɪɚɯ ɫɮɨɪɦиɪɨɜɚɧɧɨɝɨ 
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ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ, ɫ ɰɟɥɶɸ ɜɵɹɫɧɟɧиɹ, кɚк иɡɦɟɧɹɸɬɫɹ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫ ɭɜɟɥиɱɟɧиɟɦ ɜɵɫɨɬɵ 
ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ и ɭɦɟɧɶɲɟɧиɟɦ ɟɝɨ ɲиɪиɧɵ h2 (ɩɪи ɩɨɫɬɨɹɧɧɨɣ ɲиɪиɧɟ ɩɨɥɨɫ hs). Пɪи ɷɬɨɦ 
ɦɨɦɟɧɬɵ иɧɟɪɰии ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧиɣ ɛɭɞɭɬ ɪɚɡɧɵɟ, ɡɧɚɱиɬ и кɪиɬиɱɟɫкиɟ ɫиɥɵ Ɋɯ и Ɋɭ ɛɭɞɭɬ 
ɪɚɡɧɵɟ.  

Ɍɚкиɦ ɨɛɪɚɡɨɦ, иɡɦɟɧɹɟɦ кɨɷɮɮиɰиɟɧɬɵ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ и ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɝɟɨɦɟɬɪиɱɟɫкиɟ ɪɚɡɦɟɪɵ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ (h1 и h2) и ɧɚɯɨɞиɦ кɪиɬиɱɟɫкиɟ ɫиɥɵ. Ɋɚɫɱɟɬ ɜɟɥɫɹ 
ɩɪɨɝɪɚɦɦɟ ȼȿɌȺ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳиɦ ɚɧɚɥиɡɨɦ ɞɚɧɧɵɯ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬи: 

- ɡɚɞɚɸɬɫɹ кɨɷɮɮиɰиɟɧɬɨɦ ɪɚɡɞɭɬиɹ kɪ и ɧɚɯɨɞɹɬ n1, n2, b1, b2; 

- ɨɩɪɟɞɟɥɹɸɬ ɦɨɦɟɧɬɵ иɧɟɪɰии Ix и Iy.: 

 

;3

11 ssx htnI    

3
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- ɧɚɯɨɞɹɬ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɨɛɳɟɣ ɭɫɬɨɣɱиɜɨɫɬи ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ: 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪиɫɭɧкɚɯ 3 и 4: 
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Пɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɜиɞɟ ɝɪɚɮикɨɜ (ɪиɫ. 3) ɜɵɹɜиɥи ɫɥɟɞɭɸɳɭɸ ɨɫɨɛɟɧɧɨɫɬɶ: 
– ɪɚɡɦɟɪɵ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɟɝɨ ɜɵɫɨɬɟ ( 1h ) ɭɜɟɥиɱиɜɚɸɬɫɹ ɞɨ xP =2;  

– ɪɚɡɦɟɪɵ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɟɝɨ ɲиɪиɧɟ ( 2h ) ɭɦɟɧɶɲɚɸɬɫɹ ɞɨ yP =2, 

Ɉɞɧɚ кɪиɜɚɹ ɹɜɥɹɟɬɫɹ кɚк ɛɵ ɩɪɨɞɨɥɠɟɧиɟɦ ɞɪɭɝɨɣ. ɇɨ ɮɚкɬиɱɟɫки иɞɟɬ ɫɛɥиɠɟɧиɟ 
кɪиɜɵɯ ɜ ɬɨɱкɟ P =2. ȼ ɷɬɨɣ ɬɨɱкɟ иɦɟɟɦ ɩɪɚкɬиɱɟɫки кɪɭɝɥɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧиɟ ɩɨɥɨɝɨ 
ɷɥɟɦɟɧɬɚ и ɷɬɨɦ ɫɥɭɱɚɟ иɦɟɟɦ ɦɚкɫиɦɚɥɶɧɵɟ кɪиɬиɱɟɫкиɟ ɫиɥɵ (ɪиɫ. 3). Ɍɨ ɟɫɬɶ ɫ ɭɜɟɥиɱɟɧиɟɦ 
ɪɚɡɞɭɬиɹ (ɫ ɭɜɟɥиɱɟɧиɟɦ ɜɵɫɨɬɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ), кɪиɬиɱɟɫкиɟ ɫиɥɵ 

ɭɜɟɥиɱиɜɚɥиɫɶ ɞɨ xP =2 и ɭɦɟɧɶɲɚɥиɫɶ – ɞɨ yP =2. 

Пɨɥɭɱɟɧɧɵɟ ɝɪɚɮики ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɬɨɧкɨɫɬɟɧɧɨɝɨ ɩɨɥɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɭɫɬɚɧɨɜиɬɶ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɨɬɧɨɫиɬɟɥɶɧɨ ɨɫɟɣ ɯ-ɯ и ɭ-ɭ. 

ɂɡɦɟɧɟɧиɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɭɫɬɨɣɱиɜɨɫɬи ɨɬɧɨɫиɬɟɥɶɧɨ ɨɫɟɣ x-x и y-y ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ 
кɨɷɮɮиɰиɟɧɬɨɜ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪиɫ.4, ɚɧɚɥиɡ кɨɬɨɪɵɯ ɩɨкɚɡɚɥ ɫɥɟɞɭɸɳɟɟ: 

ɭɫɦɚɬɪиɜɚɟɬɫɹ иɡɦɟɧɟɧиɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɮɨɪɦɵ ɬɨɧкɨɫɬɟɧɧɨɝɨ 
ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ, ɬɨ ɟɫɬɶ ɨɬ ɟɝɨ ɪɚɡɦɟɪɨɜ: ɜɵɫɨɬɵ (h1) и ɲиɪиɧɵ (h2); 

ɱɟɬкɨ ɩɪɨɫɦɚɬɪиɜɚɟɬɫɹ ɜɥиɹɧиɟ иɡɦɟɧɟɧиɟ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɷɥɟɦɟɧɬɚ ɧɚ ɟɝɨ 
ɭɫɬɨɣɱиɜɨɫɬɶ; ɩɪиɱɟɦ: 

- ɜ ɫɬɨɪɨɧɭ ɫɧиɠɟɧиɹ кɪиɬиɱɟɫкиɯ ɫиɥ ɨɬɧɨɫиɬɟɥɶɧɨ ɨɫи y-y ɩɪи kp = 1–0,6; 

- ɜ ɫɬɨɪɨɧɭ ɭɜɟɥиɱɟɧиɹ ɨɬɧɨɫиɬɟɥɶɧɨ ɨɫи x-x ɩɪи kp = 0 – 1; 

ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɝɪɚɮикɚɦ (ɪиɫ. 4) ɩɪи ɥɸɛɨɦ кɨɷɮɮиɰиɟɧɬɟ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ (kp) 

иɥи ɫɠɚɬиɹ (kc) ɦɨɠɧɨ ɧɚɣɬи ɫɨɨɬɜɟɬɫɬɜɭɸɳиɟ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫɠɚɬиɹ. 
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Ɋиɫɭɧɨк 3 – Ɂɚɜиɫиɦɨɫɬɶ «ɪɚɡɦɟɪɵ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ – 

кɪиɬиɱɟɫкиɟ ɫиɥɵ» [Dependence «dimensions of a 

hollow element – critical forces»] 

Ɋиɫɭɧɨк 4 – Ɂɚɜиɫиɦɨɫɬɶ «кɨɷɮɮиɰиɟɧɬɵ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ kp (kc) – кɪиɬиɱɟɫкиɟ ɫиɥɵ» 

[Dependence «shaping coefficients kp (kc) – critical 

forces»] 

 

Пɪɟɞɫɬɚɜɥɟɧɧɵɣ ɝɪɚɮик ɨɱɟɧɶ ɭɞɨɛɧɵɣ ɩɪи ɚɧɚɥиɡɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɫɠɚɬиɹ ɜ 
ɡɚɜиɫиɦɨɫɬи ɨɬ кɨɷɮɮиɰиɟɧɬɚ ɪɚɡɞɭɬиɹ (ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ) ɬɨɧкɨɫɬɟɧɧɨɝɨ ɩɨɥɨɝɨ 
ɫɬɟɪɠɧɟɜɨɝɨ ɷɥɟɦɟɧɬɚ, иɦɟɸɳɟɝɨ ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧиɹ ɟɝɨ ɮɨɪɦɵ ɪɚɡɧɵɟ ɪɚɡɦɟɪɵ. Пɪи ɷɬɨɦ 
ɭɫɬɚɧɨɜɥɟɧɚ ɭɫɥɨɜɧɚɹ ɝɪɚɧиɰɚ ɫɛɥиɠɟɧиɹ кɪиɬиɱɟɫкиɯ ɫиɥ ɭɫɬɨɣɱиɜɨɫɬи, к кɨɬɨɪɨɣ ɫɬɪɟɦɹɬɫɹ 

ɫиɥɵ xP  (ɭɦɟɧɶɲɚɹɫɶ), и ɫиɥɵ yP (ɭɜɟɥиɱиɜɚɹɫɶ). 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɅɂəɇɂə ПɈПȿɊȿɑɇɕɏ ɊȺɁɆȿɊɈȼ ɋɌȿɊɀɇȿȼɈȽɈ 
ɗɅȿɆȿɇɌȺ ɇȺ ȿȽɈ ɍɋɌɈɃɑɂȼɈɋɌɖ ɈɌɇɈɋɂɌȿɅɖɇɈ Ɉɋɂ ɏ-ɏ 

ɉɪɢɦɟɪ 3. Ɍɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧиɬɶ ɪɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱиɜɨɫɬɶ ɦɨɞɟɥɟɣ иɡ ɫɬɚɥи ɩɪи 
ɫɥɟɞɭɸɳиɯ иɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɞɥиɧɚ ɦɨɞɟɥɟɣ ls = 600ɦɦ; ɲиɪиɧɚ ɩɨɥɨɫ hs=100ɦɦ; ɬɨɥɳиɧɚ 
ɦɨɞɟɥɟɣ ts = 0,27ɦɦ. Ɋɚɫɱɟɬ ɜɟɥɫɹ ɩɨ ɩɪɨɝɪɚɦɦɟ ȼȿɌȺ ɩɪи кɨɷɮɮиɰиɟɧɬɚɯ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ  
kp = 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0.  

Пɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮики ɡɚɜиɫиɦɨɫɬɟɣ «кɨɷɮɮиɰиɟɧɬɵ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ 
kp  –  ɫиɥɵ ɫɠɚɬиɹ xP  – ɜɵɫɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ 

1h ». Ɂɞɟɫɶ:  
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Ⱥɧɚɥиɡ ɝɪɚɮикɨɜ (ɪиɫ. 5) ɩɨкɚɡɚɥ: 
- ɫ ɭɜɟɥиɱɟɧиɟɦ ɜɵɫɨɬɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɫɬɟɪɠɧɟɜɨɝɨ ɷɥɟɦɟɧɬɚ кɪиɬиɱɟɫкиɟ ɫиɥɵ 

ɨɫɟɜɨɝɨ ɫɠɚɬиɹ ɭɜɟɥиɱиɜɚɸɬɫɹ; 
- ɱɟɦ ɛɨɥɶɲɟ кɨɷɮɮиɰиɟɧɬ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ, ɬɟɦ ɛɨɥɶɲɟ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫɠɚɬиɹ; 
- ɯɚɪɚкɬɟɪ кɪиɜɵɯ ɡɚɜиɫиɦɨɫɬи «ɜɵɫɨɬɚ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɫɟɱɟɧиɹ – кɪиɬиɱɟɫкиɟ ɫиɥɵ 

ɫɠɚɬиɹ» и «кɨɷɮɮиɰиɟɧɬ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ – кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫɠɚɬиɹ» иɦɟɸɬ ɱɟɬкɨ 
ɜɵɪɚɠɟɧɧɭɸ ɩɚɪɚɛɨɥиɱɟɫкɭɸ ɡɚɜиɫиɦɨɫɬɶ. 

Ɍɚкиɦ ɨɛɪɚɡɨɦ, ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɡɚɜиɫиɦɨɫɬɹɦ ɱɟɬкɨ ɩɪɨɫɦɚɬɪиɜɚɟɬɫɹ иɯ 
ɞɜɭɡɧɚɱɧɨɫɬɶ – иɡɦɟɧɟɧиɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ: кɨɷɮɮиɰиɟɧɬɚ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ и ɪɚɡɦɟɪɨɜ ɬɨɧкɨɫɬɟɧɧɨɝɨ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɦɚɬɪиɜɚɬɶ 
ɬɟɫɧɭɸ ɜɡɚиɦɨɫɜɹɡɶ ɦɟɠɞɭ ɜɚɠɧɟɣɲиɦи ɩɚɪɚɦɟɬɪɚɦи ɟɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ, ɜɵɬɟкɚɸɳɭɸ ɜ 
ɡɚкɨɧɨɦɟɪɧɨɫɬɶ иɡɦɟɧɟɧиɹ кɪиɬиɱɟɫкиɯ ɫиɥ ɨɬ ɞɜɭɯ ɜɡɚиɦɨɫɜɹɡɚɧɧɵɯ ɜɟɥиɱиɧ ɩɪи ɪɚɫɱɟɬɟ 
кɨɧɫɬɪɭкɰии ɧɚ ɭɫɬɨɣɱиɜɨɫɬɶ. 

 

ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ɊȺɋɑȿɌɇɕɏ ɂ ɗɄɋПȿɊɂɆȿɇɌȺɅɖɇɕɏ 
ɄɊɂɌɂɑȿɋɄɂɏ ɋɂɅ 

ɉɪɢɦɟɪ 4. Ɍɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬи ɷкɫɩɟɪиɦɟɧɬɚɥɶɧɵɟ иɫɫɥɟɞɨɜɚɧиɹ ɦɨɞɟɥɟɣ иɡ ɫɬɚɥи ɧɚ 
ɩɨɬɟɪɸ ɭɫɬɨɣɱиɜɨɫɬи; ɧɚɣɬи ɡɚɜиɫиɦɨɫɬɶ кɪиɬиɱɟɫкиɯ ɫиɥ ɨɬ ɜɵɫɨɬɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ 
ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɨ иɡɝɨɬɨɜɥɟɧɨ ɲɟɫɬɶ ɦɨɞɟɥɟɣ иɡ ɫɬɚɥи ɋɬ3 ɫ ɪɚɫɱɟɬɧɵɦ 
ɫɨɩɪɨɬиɜɥɟɧиɟɦ ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɫɨɩɪɨɬиɜɥɟɧиɸ Ru=440ɆПɚ. Ɇɨɞɟɥи ɬиɩɚ ɋɬ3-1…ɋɬ3-6 ɫ 
ɪɚɡɧɵɦи ɪɚɡɦɟɪɚɦи ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ (ɜɵɫɨɬɨɣ h1 и ɲиɪиɧɨɣ h2).  

Ɋɚɡɦɟɪɵ ɩɨɥɨɫ, иɡ кɨɬɨɪɵɯ ɮɨɪɦиɪɨɜɚɥɚɫɶ ɦɨɞɟɥи ɫɥɟɞɭɸɳиɟ: ɲиɪиɧɚ ɩɨɥɨɫ hs=100ɦɦ; 
ɬɨɥɳиɧɚ ɩɨɥɨɫ t = 0,27ɦɦ; ɞɥиɧɚ ɩɨɥɨɫ ls = 700ɦɦ; кɨɷɮɮиɰиɟɧɬɵ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ ɦɨɞɟɥɟɣ 
иɡɦɟɧɹɥиɫɶ ɜ ɩɪɟɞɟɥɚɯ kp = 0,4…0,9.  

Пɨɫɥɟ ɮɨɪɦиɪɨɜɚɧиɹ ɦɨɞɟɥɟɣ иɯ кɨɧɰɵ ɨɛɪɟɡɚɥиɫɶ ɧɚ ɪɚɫɫɬɨɹɧии 50ɦɦ. ɇɚ ɪиɫɭɧкɟ 6 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ иɫɩɵɬɚɧиɣ ɧɚ ɫɠɚɬиɟ 6 ɦɨɞɟɥɟɣ, иɦɟɸɳиɯ ɪɚɡɧɭɸ ɨɬɧɨɫиɬɟɥɶɧɭɸ 
ɜɵɫɨɬɭ ɷɥɟɦɟɧɬɚ ɩɨɥɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ h1, ɩɪи ɪɚɡɧɵɯ кɨɷɮɮиɰиɟɧɬɚɯ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ kp (ɬɨɱки ɧɚ ɝɪɚɮикɟ). Ɂɞɟɫɶ:  
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Ɋиɫɭɧɨк 6 – ɂɫɫɥɟɞɨɜɚɧиɟ ɦɨɞɟɥи ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ: ɚ – ɨɫɟɜɨɟ ɫɠɚɬиɟ ɦɨɞɟɥи ɜ ɩɪɟɫɫɟ; 

ɛ - ɡɚɜиɫиɦɨɫɬɶ « 1h   – ɫиɥɚ ɫɠɚɬиɹ xP » [Study of the hollow element model: a is axial compression of the 

model in the press; b is dependence « 1h  – force of compression»] 
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Ʉɚк ɜиɞɧɨ иɡ ɫɪɚɜɧиɬɟɥɶɧɨɝɨ ɚɧɚɥиɡɚ кɪиɜɵɯ (ɪиɫ. 6), ɩɨɥɭɱɟɧɧɵɟ ɷкɫɩɟɪиɦɟɧɬɚɥɶɧɵɟ 
ɞɚɧɧɵɟ ɩɨкɚɡɚɥи ɜɩɨɥɧɟ ɯɨɪɨɲɭɸ ɫɯɨɞиɦɨɫɬɶ ɫ ɪɟɡɭɥɶɬɚɬɚɦи ɪɚɫɱɟɬɚ; ɷкɫɩɟɪиɦɟɧɬɚɥɶɧɵɟ 
ɞɚɧɧɵɟ ɚɩɩɪɨкɫиɦиɪɭɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɣ ɡɚɜиɫиɦɨɫɬɶɸ ɜиɞɚ: 

 

y = 0,02e
4,4x

, 

 

ɝɞɟ ɯ = 1h  – ɜɵɫɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ; y = xP  – ɫиɥɚ ɫɠɚɬиɹ. 
Ɍɚкиɦ ɨɛɪɚɡɨɦ, ɜ ɬɟɨɪɟɬиɱɟɫкɨɦ иɡɥɨɠɟɧии ɩɪиɧɹɬɚɹ ɦɟɬɨɞикɚ ɜ ɪɚɛɨɬɟ Д6Ж иɦɟɟɬ 

ɯɨɪɨɲɭɸ ɩɪиɦɟɧиɦɨɫɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɥɵɯ ɫɬɟɪɠɧɟɜɵɯ ɬɨɧкɨɫɬɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ 
ɭɫɬɨɣɱиɜɨɫɬɶ.  

ȼɕȼɈȾɕ 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ иɧɧɨɜɚɰиɨɧɧɚɹ ɬɟɯɧɨɥɨɝиɹ Д4, 5Ж ɨɯɜɚɬɵɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɲиɪɨкиɣ кɪɭɝ 
ɫɨɨɪɭɠɟɧиɣ иɡ ɥɟɝкиɯ ɦɟɬɚɥɥиɱɟɫкиɯ кɨɧɫɬɪɭкɰиɣ, ɫɨɡɞɚɧɧɵɯ иɡ ɩɨɥɵɯ ɷɥɟɦɟɧɬɨɜ, ɜкɥɸɱɚɹ 
ɨɛɴɟкɬɵ ɷɧɟɪɝɟɬики. ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɚɜɬɨɪɨɦ иɫɫɥɟɞɨɜɚɧиɣ и ɚɧɚɥиɡɚ ɭɫɬɨɣɱиɜɨɫɬи 
ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪи ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬии, ɩɨɥɭɱɟɧɨ ɫɥɟɞɭɸɳɟɟ: 

- ɜɵɹɜɥɟɧɨ, ɱɬɨ иɡɦɟɧɟɧиɟ кɪиɬиɱɟɫкиɯ ɫиɥ ɧɚɯɨɞиɬɫɹ ɡɚɜиɫиɦɨɫɬи ɨɬ ɪɚɡɥиɱɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɬɟɪɠɧɟɜɨɝɨ ɬɨɧкɨɫɬɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɥɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ; ɩɪи ɷɬɨɦ, ɫ 
ɭɜɟɥиɱɟɧиɟɦ ɜɵɫɨɬɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɷɥɟɦɟɧɬɚ кɪиɬиɱɟɫкиɟ ɫиɥɵ ɨɫɟɜɨɝɨ ɫɠɚɬиɹ 
ɭɜɟɥиɱиɜɚɸɬɫɹ; 

- ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɚɜиɫиɦɨɫɬи «ɜɵɫɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ ɩɨɥɨɝɨ ɫɟɱɟɧиɹ – 

кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫɠɚɬиɹ» и «кɨɷɮɮиɰиɟɧɬ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ – кɪиɬиɱɟɫкиɟ ɫиɥɵ ɫɠɚɬиɹ»  
иɦɟɸɬ ɱɟɬкɨ ɜɵɪɚɠɟɧɧɭɸ ɩɚɪɚɛɨɥиɱɟɫкɭɸ ɡɚɜиɫиɦɨɫɬɶ; 

- ɜɵɹɜɥɟɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ кɨɷɮɮиɰиɟɧɬ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧиɹ, ɬɟɦ ɛɨɥɶɲɟ кɪиɬиɱɟɫкиɟ 
ɫиɥɵ ɫɠɚɬиɹ;  

- ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɚɬɟɪиɚɥ ɫɬɟɪɠɧɟɜɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɥɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧиɹ 
ɨкɚɡɵɜɚɟɬ ɜɥиɹɧиɟ ɧɚ кɪиɬиɱɟɫкиɟ ɧɚɩɪɹɠɟɧиɹ;  

- ɩɨкɚɡɚɧɨ, ɱɬɨ ɪɚɫɱɟɬɵ ɭɫɬɨɣɱиɜɨɫɬи ɩɨɥɨɝɨ ɷɥɟɦɟɧɬɚ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦи 
ɷкɫɩɟɪиɦɟɧɬɨɜ ɧɚ ɦɨɞɟɥɹɯ. 

 

ɋПɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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Abstract – The work studied core elements of the hollow cross-section created by a promising 

technology that does not require large energy costs. The change in the critical forces depending on 

its transverse dimensions is revealed based on the numerical analysis of the hollow element 

stability under central compression. It is found that the material of the rod element influences the 

critical stresses. The paper shows that the calculations of the hollow element stability are coherent 

with the experimental data on models. 
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