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1Ʉɚɡɚɯɫɤɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ ɢɦ.Ʌ.Ȼ. Ƚɨɧɱɚɪɨɜɚ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ; 
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Аɧɧɨɬɚɰиɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨɥɭɱɟɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɥɢɹɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɤɨɩɚɧɢɹ 
ɝɪɭɧɬɨɜ ɧɨɠɚɦɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɫɜɹɡɧɵɯ 
ɝɪɭɧɬɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɩɚɧɢɸ ɝɪɭɧɬɚ ɧɨɠɚɦɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɡɧɚɱɟɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ). ɉɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɮɢɡɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɧɨɠɚɦɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɩɨɞ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ. Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ ɠɢɞɤɭɸ ɫɪɟɞɭ 
ɦɨɞɟɥɢɪɨɜɚɥɚɫɶ ɫɨɡɞɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 
ɝɟɪɦɟɬɢɱɧɨɦ ɤɨɪɩɭɫɟ ɫɬɟɧɞɚ. ɇɚ ɨɫɧɨɜɟ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɯ ɡɚɩɢɫɟɣ ɩɨɥɭɱɟɧɵ 
ɡɧɚɱɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɢɥɢɣ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɢ ɡɧɚɱɟɧɢɹ ɬɹɝɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɩɚɧɢɹ ɬɪɚɧɲɟɢ ɩɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ.  

 

mailto:s.n.zherebtzov@mail.ru


ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
 

 

24                                                                           Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 4 (50), 2016 

Кɥɸɱеɜые ɫɥɨɜɚ: ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɪɨɬɨɪɧɵɣ ɞɢɫɤ, ɪɟɠɭɳɢɣ ɧɨɠ, 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɤɨɩɚɧɢɟ ɝɪɭɧɬɚ. 

 

ȼɜɟɞɟɧɢɟ 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɨɥɭɱɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɫɩɨɫɨɛ «ɫɬɟɧɚ ɜ ɝɪɭɧɬɟ», 
ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɝɥɭɛɨɤɢɯ ɬɪɚɧɲɟɣ ɩɨɞ ɫɥɨɟɦ ɝɥɢɧɢɫɬɨɝɨ 
ɪɚɫɬɜɨɪɚ Д1, 2Ж. Ɉɫɜɨɟɧɢɟ ɞɧɚ ɦɨɪɟɣ ɢ 
ɨɤɟɚɧɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɞɧɨɭɝɥɭɛɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ, ɩɪɨɤɥɚɞɵɜɚɧɢɟ ɧɚ ɞɧɟ ɜɨɞɨɟɦɨɜ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɥɢɧɢɣ ɫɜɹɡɢ, ɫɨɨɪɭɠɟɧɢɟ 
ɩɥɚɧɬɚɰɢɣ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɦɨɪɫɤɢɯ 
ɨɪɝɚɧɢɡɦɨɜ ɧɚ ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɟ ɬɪɟɛɭɟɬ 
ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɨɜ ɩɨɞ ɫɥɨɟɦ ɜɨɞɧɨɣ ɫɪɟɞɵ 
Д3Ж. Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɪɧɨ ɫɨɢɡɦɟɪɢɦɚ ɫ 
ɝɥɭɛɢɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ 
ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɩɨɫɨɛɨɦ «ɫɬɟɧɚ ɜ ɝɪɭɧɬɟ» 
(20-50 ɦ ɢ ɛɨɥɟɟ), ɚ ɩɪɨɰɟɫɫ ɪɟɡɚɧɢɹ ɢ 
ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɫɨɡɞɚɸɳɟɝɨɫɹ ɡɚ ɫɱɟɬ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɜ ɫɪɟɞɭ ɜɨɞɵ ɢɥɢ ɝɥɢɧɢɫɬɨɝɨ 
ɪɚɫɬɜɨɪɚ Д4, 5Ж. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ ɜ 
ɬɹɠɟɥɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɝɪɭɧɬɚɯ ɩɪɢɦɟɧɹɸɬ 
ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ 
ɬɢɩɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɦɢɧɢɦɢɡɚɰɢɢ ɬɹɝɨɜɨɝɨ 
ɭɫɢɥɢɹ ɡɚ ɫɱɟɬ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɪɚɛɨɱɢɦ ɨɪɝɚɧɚɦ Д6Ж.  

ȼɦɟɫɬɟ ɫ ɬɟɦ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɜ ɪɨɬɨɪɧɨ-
ɞɢɫɤɨɜɨɝɨ ɬɢɩɚ ɫ ɝɪɭɧɬɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɠɢɞɤɨɣ 
ɫɪɟɞɵ ɢɡɭɱɟɧ ɧɟɞɨɫɬɚɬɨɱɧɨ. 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɣ ɫɪɟɞɵ, 
ɤɨɬɨɪɨɟ ɫɬɚɧɨɜɢɬɫɹ ɞɨɦɢɧɢɪɭɸɳɢɦ 
ɮɚɤɬɨɪɨɦ, ɜɥɢɹɳɢɦ ɧɚ ɩɪɨɰɟɫɫ ɤɨɩɚɧɢɹ, ɫ 
ɪɨɫɬɨɦ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ, ɜɥɢɹɟɬ 
ɧɚ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ Д7Ж. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 
ɡɟɦɥɟɪɨɣɧɵɯ ɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

ɋɬɟɧɞ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɩɨɞ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɧɚ 
ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ ɮɢɡɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɪɢɫ. 1 ɢ 2), ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ 
ɭɪɨɜɧɟ ɢɡɨɛɪɟɬɟɧɢɹ Д8Ж. ɋɬɟɧɞ ɜɤɥɸɱɚɟɬ 
ɝɟɪɦɟɬɢɱɧɵɣ ɤɨɪɩɭɫ 1, ɡɚɩɨɥɧɟɧɧɵɣ 
ɠɢɞɤɨɫɬɶɸ (ɜɨɞɨɣ) ɩɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ 
ɞɚɜɥɟɧɢɟɦ, ɪɚɡɦɟɳɟɧɧɵɣ ɜ ɧɟɦ ɪɨɬɨɪɧɵɣ 

ɞɢɫɤ 5 ɫ ɪɟɠɭɳɢɦɢ ɧɨɠɚɦɢ 4. Ɋɨɬɨɪɧɵɣ ɞɢɫɤ 
5 ɢ ɛɚɪɚɛɚɧ 3 ɫɜɨɢɦɢ ɩɨɞɲɢɩɧɢɤɨɜɵɦɢ 
ɨɩɨɪɚɦɢ ɢ ɜɚɥɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɠɭ ɫɨɛɨɣ ɢ 
ɫɨɟɞɢɧɟɧɵ ɭɩɪɭɝɨɣ ɦɭɮɬɨɣ. Ɉɞɢɧ ɤɨɧɟɰ 
ɩɪɢɜɨɞɧɨɝɨ ɤɚɧɚɬɚ 6 ɡɚɤɪɟɩɥɟɧ ɢ ɧɚɦɨɬɚɧ ɧɚ 
ɛɚɪɚɛɚɧ 3, ɞɪɭɝɨɣ ɤɨɧɟɰ ɤɚɧɚɬɚ 6 ɡɚɤɪɟɩɥɟɧ ɤ 
ɤɨɪɩɭɫɭ 1 ɱɟɪɟɡ ɤɨɥɶɰɟɜɨɟ ɬɟɧɡɨɡɜɟɧɨ 8        
(ɪɢɫ. 2). Ɋɨɬɨɪɧɵɣ ɞɢɫɤ 5 ɩɨɫɪɟɞɫɬɜɨɦ 
ɬɟɧɡɨɫɬɨɣɤɢ 12 ɢ ɬɪɚɜɟɪɫɵ 13 ɫɨɟɞɢɧɟɧ ɫ 
ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɲɬɨɤɚɦɢ 10 ɩɪɢɜɨɞɧɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɟɧɡɨɫɬɨɣɤɢ 12 ɧɚɤɥɟɟɧɵ ɬɟɧɡɨɞɚɬɱɢɤɢ 14, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɢɡɦɟɪɹɟɬɫɹ ɬɹɝɨɜɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ. Ȼɚɪɚɛɚɧ 3 ɫɨ ɫɜɨɢɦ ɜɚɥɨɦ ɢ 
ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɨɣ ɬɚɤɠɟ ɱɟɪɟɡ ɫɬɨɣɤɢ 
ɫɨɟɞɢɧɟɧ ɫ ɬɪɚɜɟɪɫɨɣ 13. Ƚɪɭɧɬ 2 
ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɝɪɭɧɬɨɜɨɦ ɤɨɧɬɟɣɧɟɪɟ 7 
ɜɧɟ ɝɟɪɦɟɬɢɱɧɨɝɨ ɤɨɪɩɭɫɚ 1. ɉɨɞɝɨɬɨɜɥɟɧɧɵɣ 
ɝɪɭɧɬ 2 ɫ ɬɪɟɛɭɟɦɨɣ ɩɪɨɱɧɨɫɬɶɸ, 
ɨɰɟɧɢɜɚɟɦɨɣ ɭɞɚɪɧɢɤɨɦ Ⱦɨɪɇɂɂ, 
ɩɨɦɟɳɚɟɬɫɹ ɜ ɝɟɪɦɟɬɢɱɧɵɣ ɤɨɪɩɭɫ 1 ɢ 
ɡɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɨɣ ɥɸɤɚ 17. Ⱦɚɥɟɟ, 
ɠɢɞɤɨɫɬɶ (ɜɨɞɚ) ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ 15 
ɡɚɥɢɜɚɟɬɫɹ ɜ ɝɟɪɦɟɬɢɱɧɵɣ ɤɨɪɩɭɫ 1, ɩɨɫɥɟ 
ɡɚɩɨɥɧɟɧɢɹ ɜɟɧɬɢɥɶ ɡɚɤɪɵɜɚɟɬɫɹ. Ɉɬ 
ɢɫɬɨɱɧɢɤɚ ɞɚɜɥɟɧɢɹ ɜ ɝɟɪɦɟɬɢɱɧɨɦ ɤɨɪɩɭɫɟ 1 
ɫɨɡɞɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ. Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ 
ɝɟɪɦɟɬɢɱɧɨɦ ɤɨɪɩɭɫɟ ɦɨɞɟɥɢɪɭɟɬ ɝɥɭɛɢɧɭ 
ɩɨɝɪɭɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɡɟɦɥɟɪɨɣɧɵɯ 
ɦɚɲɢɧ ɜ ɝɥɢɧɢɫɬɵɣ ɪɚɫɬɜɨɪ (ɜɨɞɧɭɸ ɫɪɟɞɭ) 
ɬɪɚɧɲɟɢ. ɋ ɩɨɦɨɳɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ 
ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɩɪɢɜɨɞɹɬɫɹ ɜ 
ɞɜɢɠɟɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɲɬɨɤɢ 10 ɨɬ 
ɩɪɢɜɨɞɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9. ɉɪɨɢɫɯɨɞɢɬ 
ɩɪɨɞɨɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɬɪɚɜɟɪɫɵ 13, 
ɪɨɬɨɪɧɨɝɨ ɞɢɫɤɚ 5 ɢ ɛɚɪɚɛɚɧɚ 3 ɫɨ ɫɤɨɪɨɫɬɶɸ 
v (ɪɢɫ. 2). ɉɪɢ ɷɬɨɦ ɡɚ ɫɱɟɬ ɧɚɬɹɠɟɧɢɹ 
ɩɪɢɜɨɞɧɨɝɨ ɤɚɧɚɬɚ 6 ɩɪɨɢɫɯɨɞɢɬ ɜɪɚɳɟɧɢɟ 
ɛɚɪɚɛɚɧɚ 3 ɢ ɪɨɬɨɪɧɨɝɨ ɞɢɫɤɚ 5 ɫ 
ɜɫɬɪɨɟɧɧɵɦɢ ɪɟɠɭɳɢɦɢ ɧɨɠɚɦɢ 4 ɫ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɶɸ ω. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɫɱɟɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɢ 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɟɠɭɳɢɯ ɧɨɠɟɣ 4 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ ɪɨɬɨɪɧɨ-
ɞɢɫɤɨɜɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɩɨɞ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ. Ɉɫɨɛɟɧɧɨɫɬɶɸ 
ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 
ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɜɧɭɬɪɢ ɝɟɪɦɟɬɢɱɧɨɝɨ ɤɨɪɩɭɫɚ. ɉɚɪɚɦɟɬɪɵ 
ɝɟɪɦɟɬɢɱɧɨɝɨ ɤɨɪɩɭɫɚ ɛɵɥɢ ɩɪɢɧɹɬɵ ɢɡ 
ɭɫɥɨɜɢɣ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 
ɤɚɦɟɪɵ ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɨɰɟɫɫ.  
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Ɋɢɫ. 1. ɋɬɟɧɞ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɩɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ 
 

 

Ɂɚɩɢɫɶ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɭɫɢɥɢɣ ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɦ 
ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɬ ɞɚɬɱɢɤɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɨɥɶɰɟɜɨɦ ɬɟɧɡɨɡɜɟɧɟ 8, ɚ 
ɡɚɩɢɫɶ ɬɹɝɨɜɵɯ ɭɫɢɥɢɣ ɤɨɩɚɧɢɹ – ɨɬ ɞɚɬɱɢɤɨɜ 
14, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɬɟɧɡɨɫɬɨɣɤɟ 12 (ɪɢɫ. 3). 
Ɂɧɚɱɟɧɢɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɥɢɫɶ 
ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɢɡ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɧɧɵɯ ɫ 

ɤɨɥɶɰɟɜɨɝɨ ɬɟɧɡɨɡɜɟɧɚ 8. Ɏɢɡɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢɡɝɨɬɨɜɥɟɧɵ ɜ ɦɚɫɲɬɚɛɟ 
1:10 ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɬɭɪɧɨɦɭ ɨɛɪɚɡɰɭ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɪɢɫ. 4). Ɋɟɠɭɳɚɹ ɱɚɫɬɶ 
ɧɨɠɟɣ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɬɭɩɥɟɧɧɨɣ ɩɟɪɟɞɧɟɣ 
ɤɪɨɦɤɨɣ ɫ ɭɝɥɨɦ ɡɚɨɫɬɪɟɧɢɹ 25° ɢ ɡɚɞɧɢɦ 
ɭɝɥɨɦ 7°. ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɪɨɬɨɪɧɨɝɨ ɞɢɫɤɚ 
ɫ ɪɟɠɭɳɢɦɢ ɧɨɠɚɦɢ ɫɨɫɬɚɜɥɹɥ 250 ɦɦ, 
ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ – 100 ɦɦ. 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ: 1 – ɝɟɪɦɟɬɢɱɧɵɣ ɤɨɪɩɭɫ; 2 – ɝɪɭɧɬ; 
3 – ɛɚɪɚɛɚɧ; 4 – ɪɟɠɭɳɢɣ ɧɨɠ; 5 – ɪɨɬɨɪɧɵɣ ɞɢɫɤ; 6 – ɩɪɢɜɨɞɧɨɣ ɤɚɧɚɬ; 7 – ɝɪɭɧɬɨɜɵɣ ɤɨɧɬɟɣɧɟɪ; 
8 – ɤɨɥɶɰɟɜɨɟ ɬɟɧɡɨɡɜɟɧɨ; 9 – ɩɪɢɜɨɞɧɨɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; 10 – ɧɚɩɪɚɜɥɹɸɳɢɣ ɲɬɨɤ; 11 – ɜɟɪɯɧɢɣ 
ɢɥɥɸɦɢɧɚɬɨɪ; 12 – ɬɟɧɡɨɫɬɨɣɤɚ; 13 – ɬɪɚɜɟɪɫɚ; 14 – ɬɟɧɡɨɞɚɬɱɢɤ; 15 – ɬɪɭɛɨɩɪɨɜɨɞ; 16 – ɛɨɤɨɜɨɣ 

ɢɥɥɸɦɢɧɚɬɨɪ;17 – ɤɪɵɲɤɚ ɥɸɤɚ ɝɪɭɧɬɨɜɨɝɨ ɤɨɧɬɟɣɧɟɪɚ 
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Ɋɢɫ. 3. ɋɯɟɦɚ ɧɚɤɥɟɢɜɚɧɢɹ ɞɚɬɱɢɤɨɜ ɬɹɝɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 3 – ɛɚɪɚɛɚɧ; 4 – ɪɟɠɭɳɢɣ ɧɨɠ;  

5 – ɞɢɫɤ; 6 – ɩɪɢɜɨɞɧɨɣ ɤɚɧɚɬ; 10 – ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɲɬɨɤ; 12 – ɬɟɧɡɨɫɬɨɣɤɚ; 13 – ɬɪɚɜɟɪɫɚ; 

14 – ɬɟɧɡɨɞɚɬɱɢɤ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɫɭɝɥɢɧɢɫɬɨɦ ɝɪɭɧɬɟ ɩɪɢ 

ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ, ɨɰɟɧɢɜɚɟɦɨɣ ɭɞɚɪɧɢɤɨɦ 
Ⱦɨɪɇɂɂ 1, 3 ɢ 4 ɭɞɚɪɚ, ɭɝɥɟ ɪɟɡɚɧɢɹ 40 
ɝɪɚɞɭɫɨɜ, ɫɤɨɪɨɫɬɢ ɤɨɩɚɧɢɹ 4 ɫɦ/ɫ ɝɥɭɛɢɧɨɣ 
ɬɪɚɧɲɟɢ 60 ɦɦ, ɲɢɪɢɧɨɣ ɬɪɚɧɲɟɢ 20 ɦɦ. 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 1,0 Ɇɉɚ. 
 

 
 

Ɋɢɫ. 4. Ɋɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ,  
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɝɟɪɦɟɬɢɱɧɨɦ ɤɨɪɩɭɫɟ 

 

  

 
 

Ɋɢɫ. 5. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ  t ɢ ɬɹɝɨɜɨɝɨ  
ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ  ɬɹɝ  ɨɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɲɢɪɢɧɚ ɤɨɩɚɧɢɹ ɬɪɚɧɲɟɢ b = 20 ɦɦ):  

1 – ɞɥɹ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɋ = 1; 2 – ɞɥɹ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɋ = 3;  3 – ɞɥɹ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɋ = 4;  
4 – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɹɝɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɨɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɤɨɩɚɧɢɢ ɬɪɚɧɲɟɢ 
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ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɩɚɧɢɹ 
ɝɪɭɧɬɨɜ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɦɢ ɪɚɛɨɱɢɦɢ 
ɨɪɝɚɧɚɦɢ ɩɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɤɨɩɚɧɢɸ ɝɪɭɧɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɍɚɤ, ɩɪɢ 
ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɋ = 3 ɭɞɚɪɚ ɭɞɚɪɧɢɤɨɦ 
Ⱦɨɪɇɂɂ, ɲɢɪɢɧɟ ɤɨɩɚɧɢɹ ɬɪɚɧɲɟɢ b = 20 ɦɦ 
ɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ ɪ = 0,5 Ɇɉɚ 
ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ ɧɚ ɨɞɢɧ ɧɨɠ ɪɨɬɨɪɧɨ-
ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɞɨɫɬɢɝɚɟɬ ɞɨ           
134 ɇ. ɉɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɞɨ 1 Ɇɉɚ (ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɜ 
ɜɨɞɧɭɸ ɫɪɟɞɭ ɩɪɢɦɟɪɧɨ ɧɚ 100 ɦ) ɭɫɢɥɢɟ 
ɤɨɩɚɧɢɹ ɭɜɟɥɢɱɢɥɨɫɶ ɞɨ 150 ɇ. ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɩɪɢ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ 
ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 1 Ɇɉɚ 
ɜɨɡɪɨɫɥɨ ɜ 1,6 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
(ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɧɨɣ ɫɪɟɞɵ). Ⱦɥɹ 
ɫɪɚɜɧɟɧɢɹ: ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ ɩɪɢ ɷɬɢɯ 
ɠɟ ɭɫɥɨɜɢɹɯ, ɧɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɪ=0) ɫɨɫɬɚɜɥɹɥɨ 
92 ɇ (ɥɢɧɢɹ 2 ɪɢɫ. 5). Ⱥ ɩɪɢ «ɫɭɯɨɦ» ɪɟɡɚɧɢɢ 
(ɩɪɢ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɤɨɩɚɧɢɹ, ɬ.ɟ. ɩɪɢ 
ɤɨɩɚɧɢɢ ɝɪɭɧɬɨɜ ɛɟɡ ɜɨɞɧɨɣ ɫɪɟɞɵ) ɭɫɢɥɢɟ 
ɤɨɩɚɧɢɹ ɫɨɫɬɚɜɥɹɥɨ 108 ɇ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ 
ɝɪɭɧɬɨɜ ɧɨɠɚɦɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ ɨɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨɯɪɚɧɹɟɬɫɹ ɢ ɞɥɹ ɝɪɭɧɬɨɜ ɪɚɡɥɢɱɧɨɣ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɨɰɟɧɢɜɚɟɦɨɣ ɱɢɫɥɨɦ 
ɭɞɚɪɧɢɤɚ Ⱦɨɪɇɂɂ (ɥɢɧɢɢ 1 ɢ 3 ɪɢɫ. 5). 
Ʉɚɫɚɬɟɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ 
Pt  ɞɥɹ ɝɪɭɧɬɨɜ ɫ ɱɢɫɥɨɦ ɭɞɚɪɧɢɤɚ ɋ = 1 ɩɪɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 0 Ɇɉɚ (ɜɛɥɢɡɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɧɨɣ ɫɪɟɞɵ) ɫɨɫɬɚɜɥɹɥɚ 35 ɇ,  
ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 0,5 Ɇɉɚ – 78 
ɇ, ɚ ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 1,0 Ɇɉɚ 
ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ ɜɨɡɪɨɫɥɨ ɞɨ 94 ɇ (ɥɢɧɢɹ 1 
ɪɢɫ. 5). ɉɪɢ ɱɢɫɥɟ ɭɞɚɪɨɜ ɋ = 4 ɤɚɫɚɬɟɥɶɧɚɹ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɭɫɢɥɢɹ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ Pt  
ɬɚɤɠɟ ɜɨɡɪɨɫɥɚ ɫ ɪɨɫɬɨɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ. Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ 5 (ɥɢɧɢɹ 3), 
ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 0,25 Ɇɉɚ 
ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ ɫɨɫɬɚɜɥɹɥɨ 156 ɇ, ɩɪɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 0,5 Ɇɉɚ – 178 ɇ, 
ɚ ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ 0,75 Ɇɉɚ – 
195 ɇ. 

ȼɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɞɥɹ ɫɜɹɡɧɵɯ 
(ɫɭɝɥɢɧɢɫɬɵɯ, ɝɥɢɧɢɫɬɵɯ) ɝɪɭɧɬɨɜ ɭɫɢɥɢɟ 
ɤɨɩɚɧɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɨ 
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɢɥɵ ɬɪɟɧɢɹ ɜ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɤɨɥɶɠɟɧɢɹ ɩɟɪɟɞ ɪɟɠɭɳɢɦɢ ɧɨɠɚɦɢ ɢ ɫɢɥɵ 

ɬɪɟɧɢɹ ɦɟɠɞɭ ɞɜɢɠɭɳɟɣɫɹ ɫɬɪɭɠɤɨɣ ɢ 
ɩɟɪɟɞɧɟɣ ɝɪɚɧɶɸ ɧɨɠɚ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. 

Ɉɩɵɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɫ ɧɟɫɜɹɡɧɵɦɢ 
(ɩɟɫɱɚɧɵɦɢ) ɝɪɭɧɬɚɦɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɥɢɹɧɢɟ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɭɫɢɥɢɟ 
ɤɨɩɚɧɢɹ ɝɪɭɧɬɨɜ ɨɬɫɭɬɫɬɜɭɟɬ.  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 5, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɧɨɣ ɫɪɟɞɵ ɦɚɥɨ ɜɥɢɹɟɬ ɧɚ 
ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. Ⱦɥɹ 
ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɣ ɤɨɩɚɧɢɹ (ɲɢɪɢɧɚ 
ɤɨɩɚɧɢɹ ɬɪɚɧɲɟɢ b = 20 ɦɦ, ɭɝɨɥ ɪɟɡɚɧɢɹ         
α = 40

º, ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɚ, ɨɰɟɧɢɜɚɟɦɚɹ 
ɱɢɫɥɨɦ ɭɞɚɪɨɜ ɭɞɚɪɧɢɤɨɦ Ⱦɨɪɇɂɂ ɋ = 3, 
ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ ɬɪɚɧɲɟɢ ɇ = 60 ɦɦ) ɬɹɝɨɜɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɩɚɧɢɸ ɝɪɭɧɬɨɜ ɪɨɬɨɪɧɨ-
ɞɢɫɤɨɜɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɫɨɫɬɚɜɢɥɨ          
Ɋɬɹɝ = 78 ɇ, 90 ɇ ɢ 103 ɇ ɞɥɹ ɡɧɚɱɟɧɢɣ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɪ = 0 Ɇɉɚ, 0,5 Ɇɉɚ ɢ 1,0 Ɇɉɚ. Ɋɨɫɬ ɬɹɝɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɤɨɩɚɧɢɢ ɬɪɚɧɲɟɣ 
ɫɨɫɬɚɜɢɥ ɜɫɟɝɨ 32 % ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɝɥɭɛɢɧɵ 
ɤɨɩɚɧɢɹ ɩɨɞ ɜɨɞɨɣ ɞɨ 100 ɦ. 

ȼɵɜɨɞɵ 
1. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 

ɭɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɤɨɩɚɧɢɹ ɫɜɹɡɧɵɯ 
ɝɪɭɧɬɨɜ ɧɨɠɚɦɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ. ɉɪɢ ɤɨɩɚɧɢɢ ɬɪɚɧɲɟɣ ɪɨɬɨɪɧɨ-
ɞɢɫɤɨɜɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ, 
ɨɫɧɚɳɟɧɧɵɦɢ ɪɟɠɭɳɢɦɢ ɧɨɠɚɦɢ, 
ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɭɫɢɥɢɹ 
ɤɨɩɚɧɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ. 

2. ɉɪɢ ɤɨɩɚɧɢɢ ɬɪɚɧɲɟɢ ɜ ɝɪɭɧɬɟ ɜɥɢɹɧɢɟ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɬɹɝɨɜɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ. 
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EXPERIMENTAL RESEARCH OF THE PROCESS 
OF DIGGING SOIL ROTARY-DISK WORKING  
BODIES UNDER HYDROSTATIC PRESSURE 

 

R. A. Kabashev, S.Zh.Ɍurgumbaev 
 

Abstract. As a result of experimental studies the 
obtained regularities of influence of hydrostatic 
pressure on the process of soil digging knives of a 
rotary disk of the working body. It is found that for 
cohesive soils, the resistance to digging of the soil by 
the knives of a rotary disk of the working body 
increases with increasing values of the hydrostatic 
pressure (the depth of immersion of the working 
body). The design of stand of physical modeling to 
study the process of soil digging knives of a rotary 
disk of the working body under hydrostatic pressure. 
The depth of immersion of the working body in a liquid 
was simulated by the creation of a corresponding 
hydrostatic pressure in the hermetic housing of the 
stand. Based on strain records obtained values of the 
tangential component of the effort of digging the soil 
and values of traction resistance of digging trenches 
under hydrostatic pressure.  

 

Keywords: working body, a rotary disc cutting 
blade, hydrostatic pressure, digging soil. 
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