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Нақты уақыт мезеті үшін 

11102 E н/м
2
, 200 v м/с, 6

0 1012  н/м
2 
болғандағы ұзын 

рельстің көлденең қимасының орын ауыстыруы графигі 

 

)x,t(u  орын ауыстыруының өзгеру заңдылығының анализі (5) шешімдегі төрт 

қосындының көбейтіндісін беретін бірінші мүше аз шама болғандықтын, оны ескермесе де 

болады. Алайда кернеуді анықтаған кезде ол мүшені ескеру қажет. 
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Ȼɟɤɬԝɪɫɵɧɨɜɚ Ⱥɥɢɹ ɇԝɪɞԥɭɥɟɬԕɵɡɵ 

aliyabeknur@gmail.com 

ɋɬɭɞɟɧɬ ɦɟɯɚɧɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɦɟɯɚɧɢɤɚ 

ȿɇɍ ɢɦ. Ʌ.ɇ. Ƚɭɦɢɥɟɜɚ, ɇɭɪ-ɋɭɥɬɚɧ, Ʉɚɡɚɯɫɬɚɧ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – Ʉɚɥɢɟɜ Ⱥ.Ȼ. 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɪɢɧɰɢɩɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɋȺɉɊ. ɋ 
ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤ ɪɚɫɱɟɬɵ, ɬɚɤ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ.  

 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɨɛɴɟɦɚ ɢ 
ɧɚɝɪɭɡɨɤ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɢɡɭɱɟɧɵ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɚɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤɚɤ ɫɨɡɞɚɧɢɟ ɧɚɝɪɭɡɤɢ, ɩɨɞɛɨɪɤɚ ɫɟɱɟɧɢɹ, ɪɚɫɱɟɬ 
ɫɬɟɫɧɟɧɧɨɝɨ ɤɪɭɱɟɧɢɹ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɭɡɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɬɨ ɛɟɡ 
ɷɬɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɩɪɨɫɬɨ ɧɟ ɨɛɨɣɬɢɫɶ. Ɉɞɧɚɤɨ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɞɨɛɧɵɯ ɩɪɨɝɪɚɦɦ ɹɜɥɹɸɬɫɹ ɩɥɚɬɧɵɦɢ ɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɫ 
ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ, ɧɨ ɬɚɤɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɢ ɛɟɫɩɥɚɬɧɵɟ ɭɬɢɥɢɬɵ ɜ ɜɢɞɟ 
ɤɚɥɶɤɭɥɹɬɨɪɨɜ ɩɨ ɪɚɫɱɟɬɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. 

 

ɇɢɠɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɪɟɞɢ ɧɢɯ ɢɦɟɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ SCAD Office, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɜ 
ɛɨɥɶɲɟ ɫɬɟɩɟɧɢ ɧɚ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ. Ɉɧ ɜɤɥɸɱɚɟɬ ɰɟɥɵɣ ɤɨɦɩɥɟɤɬ ɭɬɢɥɢɬ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɫɬɚɥɶɧɵɯ, ɤɚɦɟɧɧɵɯ ɢ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɦɨɧɨɥɢɬɧɵɟ ɩɟɪɟɤɪɵɬɢɹ, ɩɨɫɬɪɨɢɬɶ ɫɟɱɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɬɟɥɢ ɡɞɚɧɢɹ ɢ ɜɵɩɨɥɧɢɬɶ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɡɚɞɚɱ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ SCAD Office ɜ ɧɚɛɨɪɟ ɟɫɬɶ ɩɪɨɝɪɚɦɦɚ ɉɄ Ʌɢɪɚ, ɤɨɬɨɪɚɹ 
ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ ɤɚɤ ɨɩɵɬɧɵɦ ɩɪɨɮɟɫɫɢɨɧɚɥɚɦ, ɬɚɤ ɢ ɧɚɱɢɧɚɸɳɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɟɦɵ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɨɣ ɫ ɪɚɫɱɟɬɨɦ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɜɵɛɨɪɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɵɣ ɭɞɨɜɥɟɬɜɨɪɹɥ ɛɵ 
ɦɧɨɝɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜ ɯɨɞɟ ɪɚɛɨɬɵ.  

 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɞɚɧ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɜ ɷɬɢɯ ɫɪɟɞɚɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɫɤɢɡɨɜ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ.  

 

SCAD Office – ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɚɧɚɥɢɡɚ 
ɢɯ ɩɪɨɱɧɨɫɬɢ. ȼ ɟɝɨ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 17 ɭɬɢɥɢɬ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɮɭɧɤɰɢɸ. ɇɚɩɪɢɦɟɪ, ɦɨɞɭɥɶ «Ʉɪɢɫɬɚɥɥ» ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ, «ȾȿɄɈɊ» – ɧɚ ɫɨɡɞɚɧɢɟ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, «ɈɌɄɈɋ – ɧɚ ɚɧɚɥɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɤɥɨɧɨɜ, ɚ «ɄȺɆɂɇ» – ɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɤɚɦɟɧɧɵɯ ɢɡɞɟɥɢɣ. Ɍɚɤɠɟ ɨɬɞɟɥɶɧɨɝɨ ɭɩɨɦɢɧɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɦɨɞɭɥɶ Scan++, ɜ ɤɨɬɨɪɨɦ 
ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɪɚɫɱɟɬɵ ɢ ɨɩɟɪɚɰɢɢ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɨɛɴɟɤɬɨɜ.  ɉɨɦɢɦɨ ɷɬɨɝɨ, 
ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɧɠɟɧɟɪɧɵɦɢ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ 
ɫɩɪɚɜɨɱɧɢɤɚɦɢ. 

Ƚɥɚɜɧɵɣ ɷɤɪɚɧ SCAD Office (ɦɨɞɭɥɶ Scan++) ɜɤɥɸɱɚɟɬ 6 ɜɤɥɚɞɨɤ ɢ 6 ɨɫɧɨɜɧɵɯ ɤɧɨɩɨɤ. 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɰɢɹ «ɇɨɜɵɣ» ɜɨ ɜɤɥɚɞɤɟ «Ɏɚɣɥ». ɉɪɢ ɫɨɡɞɚɧɢɢ 
ɩɟɪɜɨɝɨ ɩɪɨɟɤɬɚ, ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧɨ ɜɜɟɫɬɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɯɟɦ, 
ɭɡɥɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɹɜɢɬɫɹ ɧɨɜɵɣ ɷɤɪɚɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ. ȼ ɟɝɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɤɧɨ 
ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɜ ɩɪɚɜɨɣ ɤɨɥɨɧɤɟ – ɩɚɧɟɥɶ ɩɪɨɟɤɰɢɣ 
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ɫɯɟɦɵ, ɜ ɥɟɜɨɣ – ɩɚɧɟɥɶ ɨɬɨɛɪɚɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɜɟɪɯɭ – ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ 

ɫɨɡɞɚɧɢɸ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨ ɝɟɧɟɪɚɰɢɢ ɮɟɪɦ ɢɥɢ ɪɚɦ. 
 

ɉɪɨɝɪɚɦɦɚ SCAD Office ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɥɨɠɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ 
ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. ȿɟ ɦɨɠɧɨ ɩɨɪɟɤɨɦɟɧɞɨɜɚɬɶ ɢɧɠɟɧɟɪɚɦ, ɚɪɯɢɬɟɤɬɨɪɚɦ ɢ ɬɟɦ 
ɫɩɟɰɢɚɥɢɫɬɚɦ, ɭ ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɫɬɪɨɟɤ, ɢ ɪɚɡɥɢɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɮɟɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
ɉɄ Ʌɢɪɚ – ɫɨɜɪɟɦɟɧɧɵɣ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɱɟɬɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɂɧɬɟɪɮɟɣɫ ɩɨɫɥɟɞɧɢɯ ɜɟɪɫɢɣ ɩɪɨɝɪɚɦɦɵ ɫɬɚɥ ɛɨɥɟɟ ɩɨɧɹɬɧɵɦ 
ɢ ɬɟɩɟɪɶ ɨɫɜɨɢɬɶɫɹ ɜ ɷɬɨɦ ɩɪɢɥɨɠɟɧɢɢ ɫɦɨɠɟɬ ɞɚɠɟ ɧɟɨɩɵɬɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ. 

 

Ʉɥɸɱɟɜɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɉɄ Ʌɢɪɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɦɧɨɣ ɛɢɛɥɢɨɬɟɤɢ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɚɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɛɨɥɨɱɟɤ, ɫɬɟɪɠɧɟɜɵɯ ɫɯɟɦ, ɩɥɢɬ, 
ɛɚɥɨɤ-ɫɬɟɧɨɤ, ɬɟɧɬɨɜ, ɦɟɦɛɪɚɧ ɢ ɬɚɤ ɞɚɥɟɟ. ɉɪɨɝɪɚɦɦɚ ɨɫɧɚɳɟɧɚ ɦɧɨɠɟɫɬɜɨɦ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɛɚɡɨɣ ɫɬɚɥɶɧɵɯ ɫɨɪɬɚɦɟɧɬɨɜ. Ɍɚɤɨɣ ɜɧɭɲɢɬɟɥɶɧɵɣ 
ɧɚɛɨɪ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬɵ ɫ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɥɸɛɵɯ ɫɥɨɠɧɨɫɬɟɣ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɜɢɞɵ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɩɪɨɝɪɚɦɦɟ ɭɱɬɟɧɵ ɜɫɟ ɧɨɪɦɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ, ɋɒȺ ɢ ɋɇȽ. ȼɨɡɦɨɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɜɨɞ ɜɟɥɢɱɢɧ ɜ 
ɥɸɛɵɟ ɧɭɠɧɵɟ ɫɢɫɬɟɦɵ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɣ. Ɍɚɤ ɠɟ ɜ ɉɄ Ʌɢɪɚ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɫ 
ɩɪɢɤɥɚɞɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɞɚɸɬɫɹ ɷɫɤɢɡɵ ɝɨɬɨɜɵɯ ɱɟɪɬɟɠɟɣ. 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɉɄ Ʌɢɪɚ ɷɮɮɟɤɬɢɜɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɪɭɝɢɦɢ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ, 
ɪɚɫɱɟɬɧɵɦɢ, ɝɪɚɮɢɱɟɫɤɢɦɢ ɢ ɞɨɤɭɦɟɧɬɢɪɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ: ɋȺɉɎɂɊ-3D, Revit, Tekla, 

AutoCAD, ArchiCAD, AdvanceSteel, BoCAD, Allplan, STARK ES, Gmsh ɢ ɞɪɭɝɢɯ ɧɚ ɨɫɧɨɜɟ 
DXF, MDB, STP, SLI, MSH, STL, OBJ, IFC ɢ ɩɪɨɱɢɯ ɮɚɣɥɨɜ. 

 

Ɍɟɦɚ ɦɨɟɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɛɨɣ ɪɚɫɱɟɬ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɪɟɛɭɟɬ ɩɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɟɣ ɩɥɚɧɚ ɞɚɧɧɨɝɨ 
ɨɛɴɟɤɬɚ, ɟɝɨ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɡɚɞɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɜɵɹɜɥɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ 
ɩɪɨɱɧɨɫɬɢ ɢ ɬ.ɞ. ȼ ɯɨɞɟ ɪɚɛɨɬɵ, ɛɵɥ ɫɞɟɥɚɧ ɚɧɚɥɢɡ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɡɢɰɢɹɦ: 

 

- ȼɜɨɞ ɪɚɫɱёɬɧɨɣ ɦɨɞɟɥɢ «ɜɪɭɱɧɭɸ» ɥɭɱɲɟ ɨɪɝɚɧɢɡɨɜɚɧ ɜ ɉȼɄ ɅɂɊȺ-ɋȺɉɊ. Ȼɨɥɶɲɨɣ 
ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ ɧɚɛɪɚɬɶ ɫɯɟɦɭ. ɇɨ ɷɬɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɹɜɥɹɟɬɫɹ 
ɫɩɨɪɧɵɦ, ɬ.ɤ. ɩɪɢ ɢɦɩɨɪɬɟ ɢɡ ɩɪɨɝɪɚɦɦɵ «AutoCAD» ɉȼɄ SCAD Office ɜɟɞёɬ ɫɟɛɹ 
ɤɨɪɪɟɤɬɧɟɟ, ɤ ɩɪɢɦɟɪɭ, ɨɧ ɫɚɦ ɪɚɫɩɨɡɧɚёɬ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɭɡɥɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜ AutoCAD 
ɬɚɤɨɣ ɷɥɟɦɟɧɬ ɤɚɤ ɩɨɹɫ ɧɚɱɟɪɬɢɬɶ ɨɞɧɢɦ ɨɬɪɟɡɤɨɦ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɉȼɄ 
ɅɂɊȺ-ɋȺɉɊ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɦɨɞɟɥɶ ɢɡ AutoCAD ɩɪɢɞёɬɫɹ ɬɨɬ ɠɟ ɫɚɦɵɣ ɩɨɹɫ ɪɚɡɛɢɬɶ ɫ 
ɭɱёɬɨɦ ɜɫɟɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɭɡɥɨɜ. 

- ɉȼɄ SCAD Office 11.5 ɢ ɉȼɄ ɅɂɊȺ-ɋȺɉɊ ɢɦɟɸɬ ɨɛɲɢɪɧɭɸ ɛɢɛɥɢɨɬɟɤɭ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɫɨɪɬɚɦɟɧɬɨɜ. ɋɚɦ ɩɪɨɰɟɫɫ ɡɚɞɚɧɢɹ ɠɟɫɬɤɨɫɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɜɹɡɟɣ ɢ ɧɚɝɪɭɡɨɤ ɜ ɞɚɧɧɵɯ ɉȼɄ ɧɟ ɨɬɥɢɱɚɟɬɫɹ. 

- Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɜ ɉȼɄ SCAD ɢ ɉȼɄ ɅɂɊȺ-ɋȺɉɊ ɫɨɩɨɫɬɚɜɢɦɵ ɢ ɢɦɟɸɬ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ, ɜ ɩɪɟɞɟɥɚɯ 10%, ɪɚɫɯɨɠɞɟɧɢɹ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɧɚɝɪɭɡɤɢ ɜ ɉȼɄ SCAD Office 11.5 ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɱɟɦ ɜ ɉȼɄ ɅɂɊȺ-ɋȺɉɊ. ɂ ɬɟ, ɢ 
ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɥɟɠɚɬ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɞɥɹ ɢɫɫɥɟɞɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

- ȼɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱёɬɚ ɥɭɱɲɟ ɨɪɝɚɧɢɡɨɜɚɧ ɜ ɉȼɄ SCAD Office. ɇɚɩɪɢɦɟɪ, ɩɪɢ 
ɩɨɥɭɱɟɧɢɢ ɡɧɚɱɟɧɢɣ ɧɚɝɪɭɡɨɤ ɨɬ ɮɪɚɝɦɟɧɬɚ ɫɯɟɦɵ ɜ ɉȼɄ ɅɂɊȺ-ɋȺɉɊ ɦɨɠɧɨ ɜɵɜɟɫɬɢ 
ɪɟɡɭɥɶɬɚɬɵ ɬɨɥɶɤɨ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɞɨ ɡɧɚɬɶ ɧɨɦɟɪɚ ɭɡɥɨɜ ɢ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɟ. ȼ ɉȼɄ SCAD Office ɦɨɠɧɨ ɧɚ ɫɯɟɦɭ ɜɵɜɟɫɬɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɡɧɚɱɟɧɢɹ 
ɭɫɢɥɢɣ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ. 
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ɍɱɢɬɵɜɚɹ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɦɨɟɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ 
ɜɵɛɪɚɧɚ ɉɄ Ʌɢɪɚ, ɩɨ ɩɪɢɱɢɧɚɦ, ɨɩɢɫɚɧɧɵɦ ɧɢɠɟ 

- Ɉɛɴɟɦɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ; 
- ɍɞɨɛɫɬɜɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ; 
- ȼɵɜɨɞ ɝɨɬɨɜɵɯ ɱɟɪɬɟɠɟɣ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ; 
- ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɜ ɭɱɟɛɧɵɯ ɰɟɥɹɯ, ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɪɚɫɱɟɬɚɯ. 
 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ: 

1. Ɉɫɧɨɜɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ ɫɬɟɪɠɧɟɜɵɯ ɫɢɫɬɟɦ. Ʌɟɨɧɬɶɟɜ ɇ.ɇ., ɋɨɛɨɥɟɜ Ⱦ.ɇ., 
Ⱥɦɨɫɨɜ Ⱥ.Ⱥ. Ɇ.: Ⱥɋȼ, 1996. 

2. ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]. URL: https://www.liraland.ru/lira/. (Ⱦɚɬɚ ɨɛɪɚɳɟɧɢɹ: 19.06.2017). 

3. ɉɊɈȽɊȺɆɆɇɕɃ ɄɈɆɉɅȿɄɋ ɅɂɊȺ-ɋȺɉɊ 2013 ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. Ƚɨɪɨɞɟɰɤɢɣ 
Ⱦ.Ⱥ., Ȼɚɪɚɛɚɲ Ɇ.ɋ., ȼɨɞɨɩɶɹɧɨɜ Ɋ.ɘ., Ɍɢɬɨɤ ȼ.ɉ., Ⱥɪɬɚɦɨɧɨɜɚ Ⱥ.ȿ. ɉɨɞ ɪɟɞɚɤɰɢɟɣ 
ɚɤɚɞɟɦɢɤɚ ɊȺȺɋɇ Ƚɨɪɨɞɟɰɤɨɝɨ Ⱥ.ɋ. -Ʉ.-Ɇ.: ɗɥɟɤɬɪɨɧɧɨɟ ɢɡɞɚɧɢɟ, 2013ɝ., – 376 ɫ. 

4. SCADOffice. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. ɒɚɝ ɡɚ ɲɚɝɨɦ. Ʉɚɪɞɚɟɧɤɨ Ⱥ.ɉ. 
 

 

ɍȾɄ 514.1 

ɉɈɉɍɅəɊɂɁȺɐɂə ɁɇȺɇɂɃ Ɉ ȼɂɇɌɈȼɈɆ Ⱦȼɂɀȿɇɂɂ ɂ ȿȽɈ ɉɊɂɆȿɇȿɇɂɂ 

 

Ȼɵɤɨɜɚ Ⱥɧɚɫɬɚɫɢɹ Ⱦɟɧɢɫɨɜɧɚ  
fafa_die@mail.ru 

ɋɬɭɞɟɧɬɤɚ ɩɟɪɜɨɝɨ ɤɭɪɫɚ Ɉɪɫɤɨɝɨ ɝɭɦɚɧɢɬɚɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ, Ɉɪɫɤ, Ɋɨɫɫɢɹ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – Ɍ. ɍɬɤɢɧɚ 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɩɨɩɭɥɹɪɢɡɚɰɢɢ ɡɧɚɧɢɣ ɨɞɧɨɝɨ ɢɡ ɜɢɞɨɜ 
ɞɜɢɠɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɢɦɟɸɳɟɝɨ ɛɨɥɶɲɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ ɢ ɜ 
ɬɟɨɪɢɢ ɞɜɢɠɟɧɢɣ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ɋɟɚɥɢɡɚɰɢɹ ɧɚɫɬɨɹɳɟɣ Ʉɨɧɰɟɩɰɢɢ ɨɛɟɫɩɟɱɢɬ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɱɬɨ ɭɥɭɱɲɢɬ ɩɪɟɩɨɞɚɜɚɧɢɟ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɭɫɤɨɪɢɬ ɪɚɡɜɢɬɢɟ ɧɟ ɬɨɥɶɤɨ 
ɦɚɬɟɦɚɬɢɤɢ, ɧɨ ɢ ɞɪɭɝɢɯ ɧɚɭɤ ɢ ɬɟɯɧɨɥɨɝɢɣ. ɗɬɨ ɩɨɡɜɨɥɢɬ Ɋɨɫɫɢɢ ɞɨɫɬɢɝɧɭɬɶ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ 
ɰɟɥɢ ɢ ɡɚɧɹɬɶ ɥɢɞɢɪɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɦɢɪɨɜɨɣ ɧɚɭɤɟ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɤɨɧɨɦɢɤɟ. 

Ɋɟɚɥɢɡɚɰɢɹ ɧɚɫɬɨɹɳɟɣ Ʉɨɧɰɟɩɰɢɢ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɪɚɛɨɬɤɟ ɢ ɚɩɪɨɛɚɰɢɢ 
ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɜɢɬɢɹ ɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɦɟɧɢɦɵɯ ɜ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ. 

1.ɉɨɧɹɬɢɟ ɨ ɜɢɧɬɨɜɨɦ ɞɜɢɠɟɧɢɢ. ɂɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɩɪɟɞɟɥɟɧɢɣ ɜɢɧɬɨɜɨɝɨ ɞɜɢɠɟɧɢɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɟɦ: ɜɢɧɬɨɜɵɦ ɞɜɢɠɟɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɤɨɦɩɨɡɢɰɢɹ 

ɩɨɜɨɪɨɬɚ ɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɟɪɟɧɨɫɚ, ɝɞɟ ̅ǁl.  

Ɋɢɫ.1 ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɨɱɟɤ ɜ ɜɢɧɬɨɜɨɦ ɞɜɢɠɟɧɢɢ. Ɍɨɱɤɚ Ⱥ1 

ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɦ ɬɨɱɤɢ Ⱥ, ɧɟ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɨɫɢ ɩɨɜɨɪɨɬɚ, ɚ ȼ1 – ɨɛɪɚɡ ɬɨɱɤɢ ȼ, 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɨɫɢ ɩɨɜɨɪɨɬɚ. 

Рис.ϭ 
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