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ɍȾɄ 004.8λ6 

 

Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢɹ ɛɚɡ ɡɧɚɧɢɣ ɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɋȺɉɊ 

 

Ɉ.ȼ. Ɇɨɪɨɡɨɜɚ  
Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ⱦɨɧɟɰɤ 

ɤɚɮɟɞɪɚ ɩɪɨɝɪɚɦɦɧɨɣ ɢɧɠɟɧɟɪɢɢ 

olmalyavka@gmail.com 

 

Ɇɨɪɨɡɨɜɚ Ɉ.ȼ. Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢɹ ɛɚɡ ɡɧɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɋȺɉɊ. Ɋɚɫɫɦоɬɪеɧɵ ɫɬɚɧɞɚɪɬɧɵе ɢɧɫɬɪɭɦеɧɬɚɥɶɧɵе СȺɉɊ оɛщеɝо ɧɚɡɧɚɱеɧɢɹ. Ɍɚɤ ɠе ɪɚɫɫɦоɬɪеɧɵ ɬɢɩɢɱɧɵе 
ɢɧɬеɥɥеɤɬɭɚɥɶɧɵе ɫɢɫɬеɦɵ ɞɥɹ ɫоɡɞɚɧɢɹ оɛɴеɤɬов в ɤоɧɤɪеɬɧоɣ ɩɪеɞɦеɬɧоɣ оɛɥɚɫɬɢ. Ɉɩɪеɞеɥеɧɵ ɞоɫɬоɢɧɫɬвɚ ɢ 
ɧеɞоɫɬɚɬɤɢ ɷɬɢɯ оɛоɥоɱеɤ ɫ ɬоɱɤɢ ɡɪеɧɢɹ ɧɚɥɢɱɢе ɦеɯɚɧɢɡɦɚ ɫоɡɞɚɧɢе ɛɚɡɵ ɡɧɚɧɢɣ ɢ ɦеɯɚɧɢɡɦов ɥоɝɢɱеɫɤоɝо вɵвоɞɚ. 
Ɋɚɫɫɦоɬɪеɧɚ ɫɬɪɭɤɬɭɪɚ ɢ-ɢɥɢ ɞеɪевɚ. ɉɪеɞɫɬɚвɥеɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ вɢɞов ɩɪоɞɭɤɰɢɣ ɩо ɦеɯɚɧɢɡɦɭ ɢɯ ɫɪɚɛɚɬɵвɚɧɢɹ. 
ɉɪɢɫɬɚвɥеɧɚ ɯɚɪɚɤɬеɪɢɫɬɢɤɚ ɮоɪɦɢɪовɚɧɢɹ ɦоɞɭɥɹ ɡɧɚɧɢɣ. ɉоɤɚɡɚɧɚ ɫɯеɦɚ вɡɚɢɦоɫвɹɡɢ ɦоɞɭɥеɣ ɡɧɚɧɢɣ.   

  Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: CATIA, AutoCAD PlКnt 3D, ɂ-ɂɅɂ ɞеɪево, ɩɪоɞɭɤɰɢɹ, ɩоɫɵɥɤɚ, ɫɥеɞɫɬвɢе, ɦоɞɭɥɶ ɡɧɚɧɢɣ.
 

 

ȼɜɟɞɟɧɢɟ 

ɋɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɫɢɫɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ ɩɪɢɜɟɥɨ ɤ ɫɨɡɞɚɧɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɯ «ɨɛɨɥɨɱɟɤ». ȼ ɨɫɧɨɜɟ ɛɨɥɶɲɢɧɫɬɜɚ ɬɚɤɢɯ 
ɩɪɨɞɭɤɬɨɜ ɥɟɠɢɬ ɦɟɯɚɧɢɡɦ ɧɚɤɨɩɥɟɧɢɹ ɡɧɚɧɢɣ ɨ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɨɛɪɚɛɨɬɤɢ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 
ɨɛɨɥɨɱɟɤ ɹɜɥɹɸɬɫɹ ɨɛɨɥɨɱɤɚɦɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɤ 
ɧɢɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɬɚɤɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɤɚɤ G2, CХТps, PrШХШР, NОбpОrЭ OЛУОМЭ, Eбвs CШrЯТН, JОss ɢ 
ɬ.ɞ Д1Ж. ȼɫɟ ɷɬɢ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɦɚɥɭɸ ɫɬɟɩɟɧɶ 
ɚɞɚɩɬɚɰɢɢ ɧɚ ɤɨɧɤɪɟɬɧɭɸ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ. 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɫɨɫɬɨɹɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ. ȼ ɧɢɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɬɚɧɞɚɪɬɧɵɟ ɩɨɞɯɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɮɪɟɣɦɵ, 
ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, ɫɢɫɬɟɦɵ ɩɪɨɞɭɤɰɢɣ, ɧɟɱɟɬɤɢɟ 
ɦɧɨɠɟɫɬɜɚ, ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ. 
ɉɨ ɷɬɨɦɭ, ɟɫɬɶ ɚɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɢɫɬɟɦ ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɧɚ 
ɤɨɧɤɪɟɬɧɭɸ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ, ɜ ɤɨɧɰɟɩɰɢɢ «ɭɦɧɨɝɨ 
ɷɤɫɩɟɪɬɚ» ɫɩɨɫɨɛɧɨɝɨ ɡɚɞɚɬɶ ɦɟɬɨɞɢɤɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɢɧɠɟɧɟɪɚ ɩɨ ɡɧɚɧɢɹɦ Д2Ж. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɫɨɫɬɨɹɬ 
ɜ, ɱɬɨ ɜɫɟ ɛɚɡɵ ɡɧɚɧɢɣ ɫɬɪɨɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɚɜɢɥ, 
ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ ɢ ɭɞɨɛɧɨɦ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɢɞɟ «ɟɫɥɢ .. ɬɨ ..», ɬɚɤ ɠɟ ɟɫɬɶ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɧɟɱɟɬɤɢɦɢ ɦɧɨɠɟɫɬɜɚɦɢ (CХТps), 
ɪɚɛɨɬɵ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɪɚɛɨɬɚ ɫ ɲɚɛɥɨɧɚɦɢ ɢ 
ɭɞɨɛɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɜɜɨɞɚ 
ɩɪɨɞɭɤɰɢɣ. ɇɨ ɩɪɢ ɢɯ ɪɚɫɫɦɨɬɪɟɧɢɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢ 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɬɚɤɢɟ ɤɚɤ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ 
ɜɪɟɦɟɧɢ ɧɚ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɵɣ ɥɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ; 
ɫɥɨɠɧɵɣ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɟɯɚɧɢɡɦ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɨɡɜɪɚɬɵ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɡɥɵ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɩɨɡɢɰɢɣ 

ɧɚɯɨɠɞɟɧɢɹ ɩɪɚɜɢɥɚ ɜ ɛɚɡɟ ɡɧɚɧɢɣ, ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ 
ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɨɢɫɤɚ ɜ ɝɥɭɛɢɧɭ ɢ ɞɟɪɟɜɨɦ 
ɩɨɢɫɤɚ; ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɩɨɜ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɦɨɠɟɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɛɚɡɨɜɵɯ ɮɚɤɬɨɜ. 

Ⱦɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢɫɩɨɥɶɡɭɸɬ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɢ ɨɛɪɚɛɨɬɤɢ ɡɧɚɧɢɣ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɨɞɯɨɞɚɯ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɡɧɚɧɢɣ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɞɭɤɰɢɣ ɜ ɜɢɞɟ ɢ-ɢɥɢ ɞɟɪɟɜɚ ɧɚ 
ɤɨɧɤɪɟɬɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

ɐɟɥɶ ɫɬɚɬɶɢ – ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɋȺɉɊ ɜ ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤɢɯ ɤɚɤ CATIA, AutoCAD Plant 

3D, ɢ ɜɵɹɜɢɬɶ ɜ ɧɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ,  ɢɡɭɱɢɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɬɪɭɤɬɭɪɵ ɢ-ɢɥɢ ɞɟɪɟɜɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɩɟɰɢɮɢɤɟ ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɡɧɚɧɢɣ ɢ ɫɬɪɭɤɬɭɪɵ ɛɚɡɵ ɡɧɚɧɢɣ. ɉɪɢɜɟɫɬɢ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜɢɞɵ ɩɪɨɞɭɤɰɢɣ ɩɨ ɦɟɯɚɧɢɡɦɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɦɟɬɨɞ  ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɭɥɹ ɡɧɚɧɢɣ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɋȺɉɊ 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɥɭɱɟɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɢ ɟɟ ɞɚɥɶɧɟɣɲɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɫɬɚɜɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɛɚɡɵ ɡɧɚɧɢɣ. 
CATIA ↑5 ɩɪɟɞɥɚɝɚɟɬ ɩɪɟɞɩɪɢɹɬɢɹɦ ɫɚɦɵɟ 
ɫɨɜɪɟɦɟɧɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɧɚɤɨɩɥɟɧɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ Д3Ж. 
ɋɢɫɬɟɦɚ CATIA ↑5 ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɥɚɬɮɨɪɦ,  
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɨɞɦɧɨɠɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ, 
ɞɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɜ ɫɨɸ ɨɱɟɪɟɞɶ ɧɚɯɨɞɹɬɫɹ ɧɚ ɪɚɡɧɵɯ 
ɭɪɨɜɧɹɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ (ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ, ɫɬɪɭɤɬɭɪɧɨɦ ɢ ɞɪ.) 

Ȼɥɨɤ ɩɨ ɨɛɪɚɛɨɬɤɟ ɡɧɚɧɢɣ ɧɚɡɵɜɚɟɬɫɹ 
KЧШаХОНРОEЧРТЧООrТЧР. ȼ ɞɚɧɧɨɦ ɛɥɨɤɟ ɯɪɚɧɹɬɫɹ 
ɦɨɞɭɥɢ ɩɨ ɨɛɪɚɛɨɬɤɟ ɡɧɚɧɢɣ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɫɩɟɰɢɮɢɤɚɰɢɸ ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɢɡɞɟɥɢɹ. 
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CATIA ↑5 ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɝɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 
ɛɥɨɤɨɜ, ɧɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɱɚɫɬɢ 
ɋȺɉɊ, ɨɬɜɟɱɚɟɬ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ «Ȼɚɡɚ ɡɧɚɧɢɣ». ȼ 
ɞɚɧɧɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ CATIA ↑5 ɩɪɨɢɫɯɨɞɢɬ ɫɨɡɞɚɧɢɹ 
ɧɨɜɨɝɨ ɢɡɞɟɥɢɹ, ɪɚɫɲɢɪɟɧɢɟ ɟɝɨ ɧɚ ɭɪɨɜɧɟ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɚɤ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɪɨɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ, ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɪɚɜɢɥ ɢ ɩɪɨɜɟɪɤɚ 
ɨɝɪɚɧɢɱɟɧɢɣ.  

ȼɢɞ ɩɪɚɜɢɥɚ ɜ ɫɢɫɬɟɦɟ CATIA ↑5 (ɫɦ. ɪɢɫ 1).  
 

 

 

 

 

Ɋɢɫɭɧɨɤ 1-  ɉɪɢɦɟɪ ɩɪɚɜɢɥɚ CATIA V5 

 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɚɜɢɥ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɥɸɛɵɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɢɡ ɪɚɡɧɵɯ ɪɚɡɞɟɥɨɜ ɩɪɨɰɟɫɫɚ 
ɫɨɡɞɚɧɢɹ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. ɉɨ ɪɚɡɥɢɱɧɵɦɢ ɪɚɡɞɟɥɚɦɢ 
ɦɨɠɧɨ ɩɨɧɢɦɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, 
ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢɡɞɟɥɢɹ, ɚ 
ɬɚɤ ɠɟ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ (ɫɬɨɢɦɨɫɬɶ) ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ (ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ) ɨɝɪɚɧɢɱɟɧɢɹ.   

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶ «ɛɚɡɵ ɡɧɚɧɢɣ» ɫɢɫɬɟɦɵ 
ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɥɸɛɨɝɨ ɜɜɟɞɟɧɧɨɝɨ 
ɩɪɚɜɢɥɚ, ɬɨ ɟɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɨɬɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɢ 
ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɢɡ ɝɨɬɨɜɵɯ ɫɩɟɰɢɮɢɤɚɰɢɣ.  

ȼɚɠɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹμ 

 ɫɢɫɬɟɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪɧɨɣ ɫɛɨɪɤɢ; 
 ɛɵɫɬɪɚɹ ɫɬɚɞɢɹ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɹ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɚ ɞɟɬɚɥɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɇɟɞɨɫɬɚɬɤɚɦɢ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹμ 
 ɫɥɚɛɵɣ ɦɨɞɭɥɶ ɫɨɡɞɚɧɢɹ ɱɟɪɬɟɠɟɣ; 
 ɞɨɥɝɨɟ ɨɛɭɱɟɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɢɫɬɟɦɟ; 
 ɪɚɡɞɟɥɟɧɢɟ ɫɢɫɬɟɦɵ ɧɚ ɦɧɨɝɨ ɩɥɚɬɮɨɪɦ; 
 ɫɥɨɠɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ. 
AutoCAD Plant 3D – ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɹ 
ɰɢɮɪɨɜɵɯ ɩɪɨɬɨɬɢɩɨɜ (ɰɢɮɪɨɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ), ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ Д4Ж. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɫɢɫɬɟɦɚ AЮЭШCAD PХКЧЭ 3D 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɵɯ ɩɪɨɬɨɬɢɩɨɜ,  ɢ ɫɨɡɞɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ⱦɚɧɧɚɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ 
ɫɢɫɬɟɦɚ ɧɚ ɩɥɚɬɮɨɪɦɟ AЮЭШCAD, ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ 
ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ ɧɚ ɩɨɫɬ ɫɨɜɟɬɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɫɢɫɬɟɦɨɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȿɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɫɯɟɦɵ ɢ ɬɪɟɯɦɟɪɧɵɟ 
ɦɨɞɟɥɢ ɨɛɴɟɤɬɨɜ.  ɋɢɫɬɟɦɚ AЮЭШНОsФ NКЯТsаШrФs 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɲɢɛɨɤ ɨɛɴɟɤɬɚ ɢ 
ɩɨɥɭɱɟɧɢɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɚ.  ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ 
ɫɨɯɪɚɧɹɬɶ  ɝɨɬɨɜɵɟ ɩɪɨɞɭɤɬɵ ɜ ɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ, ɬɚɤɢɯ 
ɤɚɤ DАG, PCF ɢ ɞɪ.  ɂɧɫɬɪɭɦɟɧɬ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɞɜɭɯɦɟɪɧɵɟ ɢ ɢɡɨɦɟɬɪɢɱɟɫɤɢɟ 
ɱɟɪɬɟɠɢ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ. Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ 
AЮЭШCAD PХКЧЭ 3D ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɪɢ 
ɫɨɡɞɚɧɢɢ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɩɪɨɢɫɯɨɞɢɬ ɢ  ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɤ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɞɚɧɧɵɯ ɢ ɫɜɹɡɟɣ ɦɨɞɟɥɢ. 

 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɨɞɭɥɹɦɢ ɫɢɫɬɟɦɵ 
AЮЭШCAD PХКЧЭ 3D, ɹɜɥɹɟɬɫɹ Visual LISP ɢ AutoLISP. 

Ⱦɚɧɧɵɟ ɦɨɞɭɥɢ ɩɨɡɜɨɥɹɸɬ ɪɚɫɲɢɪɹɬɶ ɬɟɯɧɢɱɟɫɤɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ. ɍɫɥɨɜɧɨ ɢɯ ɦɨɠɧɨ ɧɚɡɜɚɬɶ 
«ɛɚɡɨɣ ɡɧɚɧɢɣ», ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɫɨɡɞɚɟɬɫɹ ɧɟɤɨɟ ɩɨɞɨɛɢɟ 
ɟɞɢɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɡɧɚɧɢɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ 
ɪɚɫɲɢɪɹɟɬ ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɦɨɞɟɥɢ. Ⱦɚɧɧɵɟ 
ɦɨɞɭɥɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɤɪɚɬɧɨ 
(ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɛɚɡɨɜɵɣ ɷɥɟɦɟɧɬ ɦɨɞɟɥɢ),  ɢ 
ɪɚɫɲɢɪɹɬɶ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.   

Ɉɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 
ɫɢɫɬɟɦɵμ 

 ɛɚɡɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɢɯ ɪɚɫɱɟɬɧɨ-

ɝɪɚɮɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɢɡ ɧɟ ɩɨɥɧɨɣ ɦɨɞɟɥɢ 

(ɞɜɭɯ ɩɪɨɟɤɰɢɣ), ɩɨɥɭɱɟɧɢɟ ɩɨɥɧɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ; 
 ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ ɨɛɴɟɦɧɨɣ ɮɢɝɭɪɵ. 
ɇɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ AЮЭШCAD PХКЧЭ 3Dμ 
 ɫɥɨɠɧɨɫɬɶ ɩɪɢɜɹɡɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ 

ɞɚɧɧɵɯ ɤ ɝɪɚɮɢɱɟɫɤɢɦ ɨɛɴɟɤɬɚɦ; 
 ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɟɬ ɪɚɫɱɟɬɧɵɣ ɦɨɞɭɥɶ; 
 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɲɟɧɢɹ ɭɡɤɢɯ ɡɚɞɚɱ. 

ɋɬɪɭɤɬɭɪɚ ɢ-ɢɥɢ ɞɟɪɟɜɚ  
Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɦɨɞɟɥɢ 

ɡɧɚɧɢɣ ɹɜɥɹɟɬɫɹ ɢ-ɢɥɢ ɞɟɪɟɜɨ. ɂ-ɢɥɢ ɞɟɪɟɜɨ ɷɬɨ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ  ɦɧɨɠɟɫɬɜɨ ɜ ɜɢɞɟ ɝɪɚɮɚ. Ƚɪɚɮ ɢɦɟɟɬ 
ɞɜɚ ɜɢɞɚ  ɭɡɥɨɜμ ɢ-ɭɡɥɵ ɢ ɢɥɢ-ɭɡɥɵ. ɂ-ɭɡɥɵ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɨɧɟɱɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɢ ɧɟ 
ɢɦɟɸɬ ɞɨɱɟɪɧɢɯ ɭɡɥɨɜ. ɂɥɢ-ɭɡɟɥ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɫ 
ɜɨɡɦɨɠɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɜɵɛɨɪɚ  ɨɞɧɨɝɨ ɢɡ ɭɡɥɨɜ. 
Ʉɨɪɧɟɜɨɣ ɭɡɟɥ ɞɟɪɟɜɚ ɨɩɢɫɵɜɚɟɬ ɢɫɯɨɞɧɭɸ ɰɟɥɶ. 
ɋɭɳɟɫɬɜɭɟɬ ɢ ɩɨɧɹɬɢɟ ɞɨɱɟɪɧɟɝɨ ɭɡɥɚ, ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɡɥɚ ɞɟɪɟɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɢɫɚɧɢɹɦ ɩɨɞɰɟɥɟɣ. 
Ʉɨɧɟɱɧɵɟ ɜɟɪɲɢɧɵ (ɥɢɫɬɶɹ), ɧɟ ɢɦɟɸɳɢɟ ɞɨɱɟɪɧɢɯ 
ɭɡɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɢɫɚɧɢɹɦ ɷɥɟɦɟɧɬɚɪɧɵɯ ɰɟɥɟɣ, 
ɧɟ ɪɚɡɛɢɜɚɟɦɵɯ ɧɚ ɩɨɞɰɟɥɢ. Д5Ж. 

Ɇɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɢ-ɢɥɢ ɞɟɪɟɜɨ ɜɤɥɸɱɚɟɬ ɜɫɟ 
ɫɬɪɭɤɬɭɪɧɵɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ ɨɛɴɟɤɬɨɜ, ɞɚɧɧɨɝɨ 
ɤɥɚɫɫɚ, ɩɨɥɭɱɚɸɬɫɹ ɩɭɬɟɦ ɜɵɪɨɠɞɟɧɢɹ ɂɅɂ-ɜɟɪɲɢɧ 
[6]. 

ɂ-ɢɥɢ ɞɟɪɟɜɨ ɧɟɛɨɥɶɲɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɫɬɪɭɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ  ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɩɨɤɚɡɵɜɚɟɬ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɜɟɞɟɧɧɵɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɞɟɥɢ. 

ɂ-ɢɥɢ ɞɟɪɟɜɨ ɩɨɤɚɡɵɜɚɟɬ ɜɫɟ ɫɬɪɭɤɬɭɪɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, ɧɨ ɧɟ ɩɨɤɚɡɵɜɚɟɬ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɧɢɦɢ. 

ɂ-ɂɅɂ ɞɟɪɟɜɨ ɤɚɤ ɝɪɚɦɦɚɬɢɤɚ  

Ɉɫɧɨɜɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɞɚɧɧɵɟ 
ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɟɫɬɶ ɢ-ɢɥɢ ɞɟɪɟɜɨ. ɇɚ ɪɢɫ. 1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɞɟɪɟɜɶɟɜ,  ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ ɧɚɛɨɪɟ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɜ 
ɤɨɧɤɪɟɬɧɨɦ ɩɪɢɦɟɪɟ. 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɡɧɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɟɪɟɱɢɫɥɢɬɶ ɨɫɧɨɜɧɵɟ ɚɫɩɟɤɬɵ ɩɨɫɬɪɨɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ  

If Ɇɚɬɟɪɢɚɥ==‘Ɂɨɥɨɬɨ‘ Цɟɧɚ=1000 

ОlsО Цɟɧɚ= mТn(M1,M2,…) 
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ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɨɛɴɟɤɬɚ, ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɨɞɭɥɟɣ ɡɧɚɧɢɣ; ɡɚɞɚɧɢɟ 
ɩɨɪɹɞɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɯɨɞɧɵɯ ɩɪɨɞɭɤɰɢɣ ɪɚɡɧɨɝɨ 
ɜɢɞɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢ-ɢɥɢ ɞɟɪɟɜɚ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɦɨɬɪɟɬɶ ɜɢɞɵ ɩɪɨɞɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ. 
ɉɪɨɞɭɤɰɢɢ ɞɟɥɹɬɫɹ ɧɚ ɜɢɞɵ, ɩɨ ɦɟɯɚɧɢɡɦɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɫɵɥɤɢ Д7Ж.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ⱦɟɪɟɜɨ ɧɚɯɨɠɞɟɧɢɹ ɮɨɪɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ 

 

ȼɢɞɵ ɩɪɨɞɭɤɰɢɣ ɩɨ ɦɟɯɚɧɢɡɦɭ ɫɪɚɛɚɬɵɜɚɧɢɹμ 
- ɩɪɨɜɟɪɹɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɬɚɤɚɹ ɩɪɨɞɭɤɰɢɹ 

ɩɨɫɵɥɤɚ, ɤɨɬɨɪɨɣ, ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɜɟɪɹɟɬ 
ɧɚɥɢɱɢɟ ɞɚɧɧɨɣ ɩɨɫɵɥɤɢ ɛɚɡɟ ɡɧɚɧɢɣ; 

- ɧɟ ɩɪɨɜɟɪɹɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɬɚɤɚɹ 
ɩɪɨɞɭɤɰɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɫɵɥɤɚ ɧɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ 
ɧɚɥɢɱɢɟ ɫɨɜɩɚɞɟɧɢɣ ɜ ɛɚɡɟ ɡɧɚɧɢɣ; 

 - ɫɩɪɚɲɢɜɚɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɩɪɨɞɭɤɰɢɹ 
ɨɪɝɚɧɢɡɨɜɵɜɚɸɳɚɹ ɪɚɛɨɬɭ ɫ ɷɤɫɩɟɪɬɨɦ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ, ɤɨɬɨɪɚɹ ɜ ɩɨɫɵɥɤɟ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜɨɩɪɨɫ; 

- ɧɟ ɫɩɪɚɲɢɜɚɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɬɚɤɚɹ 
ɩɪɨɞɭɤɰɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɫɵɥɤɚ ɧɚ ɩɪɹɦɭɸ ɪɚɛɨɬɚɟɬ ɫ 
ɛɚɡɨɣ ɡɧɚɧɢɣ, ɛɟɡ ɭɱɚɫɬɢ ɷɤɫɩɟɪɬɚ ɜ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ; 

- ɭɞɚɥɹɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɩɪɨɞɭɤɰɢɹ, ɩɪɢ 
ɤɨɬɨɪɨɣ  ɧɚɥɢɱɢɟ ɩɨɫɵɥɤɢ ɨɡɧɚɱɚɟɬ ɭɞɚɥɟɧɢɟ ɫɥɟɞɫɬɜɢɹ 
ɢɡ ɛɚɡɵ ɡɧɚɧɢɣ; 

- ɩɪɢɛɚɜɥɹɸɳɚɹ ɩɪɨɞɭɤɰɢɹ – ɷɬɨ ɩɪɨɞɭɤɰɢɹ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɧɚɥɢɱɢɟ ɩɨɫɵɥɤɢ ɨɡɧɚɱɚɟɬ ɞɨɛɚɜɥɟɧɢɟ 
ɫɥɟɞɫɬɜɢɹ ɜ ɛɚɡɭ ɡɧɚɧɢɣ. 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɮɨɪɦɚɥɶɧɵɯ 
ɪɟɲɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɜɵɛɨɪɚ ɢɡ ɪɹɞɚ 
ɩɪɨɞɭɤɰɢɣ, ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ 
ɛɵɫɬɪɨ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜɵɜɨɞ. Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ 
ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɪɟɲɟɧɢɣ  ɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ 
ɩɪɢɧɰɢɩɚ ɦɨɧɨɬɨɧɧɨɫɬɢ, ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɚɜɢɥɶɧɵɣ ɩɨɪɹɞɨɤ ɫɥɟɞɨɜɚɧɢɹ ɩɪɨɞɭɤɰɢɣ. ɂɡ ɷɬɨɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɡɧɚɧɢɣ, ɧɨɜɵɣ ɮɚɤɬ 
ɜɥɢɹɟɬ ɧɚ ɢɦɟɸɳɢɣɫɹ ɪɟɡɭɥɶɬɚɬ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɢ 
ɧɟɢɡɦɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɨɜ ɜɵɜɨɞɚ, 
ɩɪɢ ɬɨɦ ɢɬɨɝɨɜɵɣ ɪɟɡɭɥɶɬɚɬ ɞɨɥɠɟɧ  ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɜɫɟɦ ɭɫɥɨɜɢɹɦ, ɡɚɞɚɧɧɵɦ ɜ ɮɚɤɬɚɯ Д8Ж. ɉɪɢ ɷɬɨɦ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɮɚɤɬɵ  ɦɨɝɭɬ ɢɦɟɬɶ 
ɧɟɨɛɪɚɬɢɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɜ ɛɚɡɟ ɡɧɚɧɢɣ.  

Ɇɨɞɭɥɶ ɡɧɚɧɢɣ 

Ɇɨɞɭɥɶ ɡɧɚɧɢɣ ɨɩɢɫɵɜɚɟɬ ɦɧɨɠɟɫɬɜɟɧɧɵɟ 
ɫɬɪɭɤɬɭɪɵ ɧɟɤɨɬɨɪɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ ɢɥɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ 

ɜɢɞɟ ɢ-ɢɥɢ-ɞɟɪɟɜɚ ɢ  ɪɚɡɛɢɬɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɩɨɞɦɨɞɭɥɢ 
Д5Ж. Ⱦɚɧɧɵɟ ɩɨɞɦɨɞɭɥɢ ɫɜɹɡɚɧɧɵ ɮɨɪɦɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɛɥɨɤɚ ɫ ɭɱɟɬɨɦ ɮɢɡɢɱɟɫɤɨɣ ɫɟɦɚɧɬɢɤɢ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɋȺɉɊμ  

- ɜɧɟɲɧɹɹ ɝɪɚɧɢɰɚ; 
- ɜɧɭɬɪɟɧɧɹɹ ɝɪɚɧɢɰɚ ɤɚɤ ɫɨɫɬɚɜ ɩɨɞɛɥɨɤɨɜ; 
- ɜɧɭɬɪɟɧɧɹɹ ɫɪɟɞɚ ɤɚɤ ɫɨɫɬɚɜ ɫɜɹɡɟɣ ɩɨɞɛɥɨɤɨɜ. 
Ɉɬɞɟɥɶɧɵɣ ɦɨɞɭɥɶ ɡɧɚɧɢɣ ɡɚɞɚɟɬ ɥɨɤɚɥɶɧɭɸ 

ɛɚɡɭ ɡɧɚɧɢɣ ɨ ɦɧɨɠɟɫɬɜɟ ɫɬɪɭɤɬɭɪ (ɢɥɢ ɮɭɧɤɰɢɣ), 
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤ ɧɟɤɨɬɨɪɨɦɭ ɬɢɩɭ. Ɉɬɞɟɥɶɧɨɟ 
ɪɟɲɟɧɢɟ ɧɨɫɢɬ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɬɨɬɢɩɚ. Ɇɨɞɭɥɶ 
ɡɧɚɧɢɣ ɫɬɪɨɢɬɫɹ ɤɚɤ ɢ-ɢɥɢ-ɞɟɪɟɜɨ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɨɬɧɨɲɟɧɢɹɦɢ ɡɚɜɢɫɢɦɨɫɬɢ (ɩɪɨɞɭɤɰɢɹɦɢ) ɧɚɞ ɂɅɂ-

ɫɢɧɬɟɪɦɚɦɢ, ɡɚɞɚɸɳɢɦɢ ɤɨɧɬɟɤɫɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ. ɐɟɥɶ ɜɵɜɨɞɚ ɜ ɛɚɡɟ 
ɡɧɚɧɢɣ ɧɚ ɭɪɨɜɧɟ ɨɬɞɟɥɶɧɨɝɨ ɦɨɞɭɥɹ ɡɧɚɧɢɣ - 

ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɛɨɪɚ ɬɪɟɛɭɟɦɨɝɨ ɩɪɨɬɨɬɢɩɚ (ɪɟɲɟɧɢɹ) 
ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ (ɌɁ) ɤɚɤ ɩɨɞɦɧɨɠɟɫɬɜɭ 
ɡɧɚɱɟɧɢɣ ɂɅɂ-ɫɢɧɬɟɪɦɨɜ. ɉɪɢ ɷɬɨɦ ɢ-ɢɥɢ-ɞɟɪɟɜɨ ɟɫɬɶ 
ɫɪɟɞɫɬɜɨ ɤɨɦɩɚɤɬɧɨɣ ɡɚɩɢɫɢ ɦɧɨɠɟɫɬɜɚ ɢɡɜɟɫɬɧɵɯ 
ɩɪɨɬɨɬɢɩɨɜ, ɦɟɯɚɧɢɡɦ ɩɨɪɨɠɞɟɧɢɹ ɝɢɩɨɬɟɡ ɨ 
ɜɨɡɦɨɠɧɵɯ ɧɨɜɵɯ ɩɪɨɬɨɬɢɩɚɯ ɢ ɤɚɤ ɮɨɪɦɚ ɨɛɨɛɳɟɧɢɹ 
ɩɪɨɬɨɬɢɩɨɜ ɢɦɟɟɬ ɦɟɫɬɨ ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɟɣ. ɢ-ɢɥɢ-ɞɟɪɟɜɨ ɡɚɞɚɟɬ 
ɦɧɨɠɟɫɬɜɨ ɫɢɧɬɚɤɫɢɱɟɫɤɢ ɩɪɚɜɢɥɶɧɵɯ ɜɵɪɚɠɟɧɢɣ 
ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɚ ɩɪɨɬɨɬɢɩɵ ɢɥɢ ɚɤɫɢɨɦɵ 
ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɟɫɬɶ ɨɫɧɨɜɚ ɩɨɫɬɪɨɟɧɢɹ ɢ-ɢɥɢ-

ɞɟɪɟɜɚ. 
 Ɉɬɧɨɲɟɧɢɹ (ɩɪɨɞɭɤɰɢɢ) ɦɟɠɞɭ «ɂɅɂ» 

ɫɜɹɡɵɜɚɸɬ ɬɟ ɬɟɪɦɵ, ɤɨɦɛɢɧɚɰɢɹ ɤɨɬɨɪɵɯ 
ɩɪɢɧɚɞɥɟɠɢɬ ɧɟɤɨɬɨɪɨɦɭ ɧɟɩɭɫɬɨɦɭ ɦɧɨɠɟɫɬɜɭ 
ɫɟɦɚɧɬɢɱɟɫɤɢ ɜɟɪɧɵɯ (ɩɪɨɜɟɪɟɧɧɵɯ) ɩɪɨɬɨɬɢɩɨɜ 
ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɢɦɟɸɳɢɯ ɦɟɫɬɨ ɜ ɢ-ɢɥɢ-ɞɟɪɟɜɟ. 
ɉɪɨɞɭɤɰɢɢ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚɞ ɢ-ɢɥɢ-ɞɟɪɟɜɨɦ, ɡɚɞɚɸɬ 
ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɜɵɱɥɟɧɢɬɶ ɢɡ ɢ-ɢɥɢ-ɞɟɪɟɜɚ 
ɫɟɦɚɧɬɢɱɟɫɤɢ ɜɟɪɧɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɫɟɦɢɨɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ, ɬ.ɟ. ɚɤɫɢɨɦɵ-ɩɪɨɬɨɬɢɩɵ.  

ɉɪɨɬɨɬɢɩɵ, ɤɚɤ ɦɨɞɟɥɢ ɨɛɴɟɤɬɨɜ, ɢɦɟɸɬ 
ɫɥɟɞɭɸɳɭɸ ɢɟɪɚɪɯɢɸ ɨɩɢɫɚɧɢɣ ДλЖμ  
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1) ȼɧɟɲɧɟɟ ɨɩɢɫɚɧɢɟ ɩɪɨɬɨɬɢɩɚ - ɌɁ; 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɬɟɪɮɟɣɫ ɫ ɦɚɥɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɩɪɨɰɟɫɫɟ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɩɪɨɬɨɬɢɩɚ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɩɪɨɬɨɬɢɩɨɜ;  

2) Ɉɩɢɫɚɧɢɟ ɧɚ ɹɡɵɤɟ ɜɧɭɬɪɟɧɧɟɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ; ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ ɦɨɞɟɥɶ ɫɬɪɭɤɬɭɪ ɢ 
ɮɭɧɤɰɢɣ Д6Жμ ɛɥɨɤɢ, ɦɚɫɫɢɜɵ ɛɥɨɤɨɜ, ɫɜɨɣɫɬɜɚ ɛɥɨɤɨɜ, 
ɡɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ, ɦɚɫɫɢɜɵ ɫɜɨɣɫɬɜ, ɫɜɹɡɢ ɢ ɬ.ɞ.; 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɬɟɪɮɟɣɫ ɫ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɩɪɨɰɟɫɫɟ ɜɜɨɞɚ (ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ) 
ɦɨɞɟɥɟɣ;  

3) Ɍɚɛɥɢɱɧɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ ɢ ɯɪɚɧɟɧɢɹ ɦɨɞɟɥɢ; 
ɧɚɡɧɚɱɟɧɢɟ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɵ ɡɚɩɢɫɢ - ɜɧɭɬɪɟɧɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɬɨɬɢɩɨɜ ɜ ɮɨɪɦɟ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɨɛɟɫɩɟɱɢɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɮɨɪɦɭ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɬɨɬɢɩɨɜ. ɂɧɬɟɪɮɟɣɫ ɫ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɨ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɡɚɩɢɫɢ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  

Ɍɟɤɫɬɨɜɵɣ ɯɚɪɚɤɬɟɪ ɨɩɢɫɚɧɢɣ ɦɨɞɟɥɟɣ ɜ ɆɗɈ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɮɨɪɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ-ɢɥɢ-ɞɟɪɟɜɶɟɜ ɮɨɪɦɚɥɶɧɵɟ 
ɝɪɚɦɦɚɬɢɤɢ, ɧɚɩɪɢɦɟɪ, ɜ ɮɨɪɦɟ ɧɨɬɚɰɢɢ Ȼɟɤɭɫɚ-ɇɚɭɪɚ 
(ȻɇɎ). Ⱥɩɩɚɪɚɬ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ 
(ɌɆɈ) ɧɚɞ ɝɪɚɦɦɚɬɢɤɚɦɢ  ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶμ  

ɚ) ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ ɡɧɚɧɢɣ (ɩɭɬɟɦ 
ɨɛɨɛɳɟɧɢɹ ɨɩɢɫɚɧɢɣ ɪɹɞɚ ɪɟɲɟɧɢɣ ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɨɛɳɟɦɭ ɬɢɩɭ;  

ɛ) ɩɪɨɰɟɫɫ ɜɵɜɨɞɚ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɲɟɧɢɣ (ɩɭɬɟɦ 
ɡɚɞɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨ ɂɅɂ-ɫɢɧɬɟɪɦɚɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɫɬɪɭɤɬɭɪ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɝɪɚɦɦɚɬɢɤ). 

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɜ ɪɟɠɢɦɟ 
«ɭɦɧɨɝɨ» ɷɤɫɩɟɪɬɚ 

ɋɩɟɰɢɮɢɤɚ ɢɡɜɥɟɱɟɧɢɹ ɡɧɚɧɢɣ ɜ ɪɟɠɢɦɟ 
«ɭɦɧɨɝɨ» ɷɤɫɩɟɪɬɚ, ɝɞɟ ɷɤɫɩɟɪɬ ɩɪɟɞɦɟɬɧɨɣ  ɨɛɥɚɫɬɢ 
ɜɵɫɬɭɩɚɟɬ ɢɧɠɟɧɟɪɨɦ ɩɨ ɡɧɚɧɢɹɦ, ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɩɨɧɹɬɢɣμ   

– ɷɤɫɩɟɪɬ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɫɩɨɫɨɛɟɧ ɫɬɪɨɢɬɶ 
ɟɞɢɧɢɱɧɵɣ ɦɨɞɭɥɶ ɡɧɚɧɢɣ;   

– ɦɨɞɭɥɶ ɡɧɚɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ 
ɩɪɚɜɢɥ, ɜ ɤɨɬɨɪɵɯ ɩɟɪɟɞɚɟɬɫɹ ɨɩɵɬ ɪɚɡɪɚɛɨɬɱɢɤɚ 
ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

– ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ, ɬɨ ɟɫɬɶ ɧɚɛɨɪ ɩɪɚɜɢɥ ɢ 
ɩɨɪɹɞɨɤ ɢɯ ɫɥɟɞɨɜɚɧɢɹ, ɜɵɛɢɪɚɟɬɫɹ ɷɤɫɩɟɪɬɨɦ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

– ɛɚɡɚ ɡɧɚɧɢɣ ɫɬɪɨɢɬɫɹ ɢɡ ɧɚɛɨɪɚ ɜɜɟɞɟɧɧɵɯ 
ɦɨɞɭɥɟɣ ɡɧɚɧɢɣ. 

ɉɨɞɯɨɞɵ ɜ ɫɨɡɞɚɧɢɢ ɛɚɡɵ ɡɧɚɧɢɣ ɜ ɪɟɠɢɦɟ 
«ɭɦɧɨɝɨ» ɷɤɫɩɟɪɬɚμ 

– ɢ-ɢɥɢ ɞɟɪɟɜɨ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɢ 
ɩɨɞɚɱɟ ɜ ɩɟɪɜɨɝɨ ɦɨɞɭɥɹ ɡɧɚɧɢɣ ɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭɸ 
ɨɛɨɥɨɱɤɭ, ɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɟ ɢɡɦɟɧɟɧɢɟ, ɨɬɫɟɱɟɧɢɟ 
ɭɡɥɨɜ, ɩɪɢ ɤɚɠɞɨɦ ɜɨɩɪɨɫɟ ɤ ɩɨɥɶɡɨɜɚɬɟɥɸ 

– ɩɨɷɬɚɩɧɨɟ ɞɨɛɚɜɥɟɧɢɟ ɜ ɢ-ɢɥɢ ɞɟɪɟɜɨ ɧɨɜɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɩɭɬɟɦ ɞɢɚɥɨɝɚ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɩɨɫɬɪɨɟɧɢɟ 
ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɪɢ ɢɫɱɟɪɩɚɧɢɢ ɜɫɟɯ ɜɨɩɪɨɫɨɜ ɤ 
ɷɤɫɩɟɪɬɭ; 

– ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɟɳɟ ɫɦɟɲɚɧɧɵɣ ɩɨɞɯɨɞ, ɜ 
ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɢ ɭɪɟɡɚɧɢɟ ɞɟɪɟɜɚ ɪɟɲɟɧɢɣ, ɬɚɤ ɢ 
ɞɨɛɚɜɥɟɧɢɟ ɜ ɧɟɝɨ ɧɟɞɨɫɬɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. 

ɇɟɞɨɫɬɚɬɨɤ ɞɚɧɧɵɯ ɩɨɞɯɨɞɨɜ ɨɬɫɭɬɫɬɜɢɟ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɭɪɨɜɧɟɣ ɢɟɪɚɪɯɢɢ. 
Ɍ.ɟ. ɩɨɥɶɡɨɜɚɬɟɥɶ ɜ ɫɩɪɚɲɢɜɚɸɳɢɯ ɩɪɨɞɭɤɰɢɹɯ 
ɨɩɟɪɢɪɭɟɬ ɬɨɥɶɤɨ ɫɬɪɭɤɬɭɪɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. 
ɋɩɢɫɨɤ ɩɪɨɬɨɬɢɩɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɹɜɧɨ ɤɚɤ 
ɤɨɦɛɢɧɚɰɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. 
ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ 
ɨɛɪɚɬɢɬɫɹ ɧɚ ɤɚɤɨɦ-ɬɨ ɷɬɚɩɟ ɜɵɜɨɞɚ ɤ ɫɩɢɫɤɭ 
ɨɫɬɚɜɲɢɯɫɹ ɩɪɨɬɨɬɢɩɨɜ  ɢ ɜɵɛɪɚɬɶ ɫɪɟɞɢ ɧɢɯ ɧɭɠɧɵɟ 
ɟɦɭ, ɦɢɧɭɹ ɩɨɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɦɟɬɨɞɚ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɡɧɚɧɢɣμ  
– ɩɨɫɬɪɨɟɧɢɟ  ɛɚɡɵ ɡɧɚɧɢɣ,  ɤɚɤ  ɫɨɜɨɤɭɩɧɨɫɬɢ  

ɦɨɞɭɥɟɣ  ɡɧɚɧɢɣ,  ɨɩɢɫɵɜɚɸɳɢɯ ɫɬɪɭɤɬɭɪɧɭɸ ɦɨɞɟɥɶ 
ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ;  

- ɞɨɛɚɜɥɟɧɢɟ ɜ ɛɚɡɭ ɡɧɚɧɢɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɨɞɟɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɫɬɤɨɝɨ ɩɨɪɹɞɤɚ ɜɜɨɞɚ 
ɩɪɨɞɭɤɰɢɣ ɪɚɡɧɨɝɨ ɬɢɩɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ  
ɦɨɧɨɬɨɧɧɨɫɬɢ ɜɵɜɨɞɚ ɜ ɛɚɡɟ ɡɧɚɧɢɣ;  

– ɜɨɡɦɨɠɧɨɫɬɶ  ɢɫɩɨɥɶɡɨɜɚɬɶ  ɜ  ɩɪɨɞɭɤɰɢɹɯ  
«ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ»  ɫɜɨɣɫɬɜɚ,  ɬ.ɟ. ɤɨɦɩɨɧɟɧɬɵ ɦɨɞɟɥɢ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ȼɵɜɨɞɵ 

ȼ ɫɬɚɬɶɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɋȺɉɊ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤɢɯ ɤɚɤ CATIA, 
AutoCAD PХКЧЭ 3D. ȼ ɧɢɯ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɞɨɫɬɨɢɧɫɬɜɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɫɬɪɭɤɬɭɪɧɨɦ ɭɪɨɜɧɟ, ɬɚɤɢɟ ɤɚɤ 
ɢɧɬɟɪɮɟɣɫ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɭɤɬɭɪɧɨɣ ɦɨɞɟɥɢ, ɛɨɥɶɲɨɣ 
ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɢɣ ɦɨɞɭɥɶ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɥɸɛɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɤɬɨɜ. ɂɡ 
ɧɟɞɨɫɬɚɬɤɨɜ ɫɢɫɬɟɦ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɫɥɨɠɧɵɣ ɢɧɬɟɪɮɟɣɫ 
ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɪɟɲɟɧɢɟ ɭɡɤɢɯ ɡɚɞɚɱ ɢ ɨɬɫɭɬɫɬɜɢɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɟ. 
Ȼɵɥɢ ɨɩɢɫɚɧ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ-ɢɥɢ 
ɞɟɪɟɜɚ. Ȼɵɥɢ ɩɪɢɜɟɞɟɧɵ ɜɢɞɵ ɩɪɨɞɭɤɰɢɣ ɩɨ ɦɟɯɚɧɢɡɦɭ 
ɢɯ ɫɪɚɛɚɬɵɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɟɧ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɦɨɞɭɥɹ ɡɧɚɧɢɣ. Ɉɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɜ 
ɪɟɠɢɦɟ «ɭɦɧɨɝɨ» ɷɤɫɩɟɪɬɚ. 

ɉɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɪɚɛɨɬɵ 
ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɟ ɦɨɞɟɥɢ. ȼ 
ɤɨɬɨɪɨɦ, ɢ-ɢɥɢ ɞɟɪɟɜɨ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶ ɢɟɪɚɪɯɢɱɟɫɤɭɸ 
ɫɬɪɭɤɬɭɪɭ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤ ɠɟ 
ɯɪɚɧɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɤɬɚ ɦɟɠɞɭ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. 

Ʌɢɬɟɪɚɬɭɪɚ 
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 Ɇɨɪɨɡɨɜɚ Ɉ.ȼ. Ⱥɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɿ ɧɟɞɨɥɿɤɿɜ ɬɟɯɧɨɥɨɝɿʀ ɩɨɛɭɞɨɜɢ ɛɚɡ ɡɧɚɧɶ ɜ ɫɭɱɚɫɧɢɯ 
ɋȺɉɊ. Ɋɨɡɝɥɹɧɭɬɨ ɫɬɚɧɞɚɪɬɧɿ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɋȺɉɊ ɡɚɝɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. Ɍɚɤ ɫɚɦɨ ɪɨɡɝɥɹɧɭɬɿ 
ɬɢɩɨɜɿ ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ ɫɢɫɬɟɦɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɨɛ'єɤɬɿɜ ɜ ɤɨɧɤɪɟɬɧɿɣ ɩɪɟɞɦɟɬɧɿɣ ɨɛɥɚɫɬɿ. ȼɢɡɧɚɱɟɧɨ 
ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɰɢɯ ɨɛɨɥɨɧɨɤ ɡ ɬɨɱɤɢ ɡɨɪɭ ɧɚɹɜɧɿɫɬɶ ɦɟɯɚɧɿɡɦɭ ɫɬɜɨɪɟɧɧɹ ɛɚɡɢ ɡɧɚɧɶ ɿ ɦɟɯɚɧɿɡɦɿɜ 
ɥɨɝɿɱɧɨɝɨ ɜɢɫɧɨɜɤɭ. Ɋɨɡɝɥɹɧɭɬɨ ɫɬɪɭɤɬɭɪɭ ɬɚ-ɚɛɨ ɞɟɪɟɜɚ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɜɢɞɿɜ ɩɪɨɞɭɤɰɿɣ ɡɚ 
ɦɟɯɚɧɿɡɦɨɦ ʀɯ ɫɩɪɚɰɶɨɜɭɜɚɧɧɹ. ɉɪɢɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɨɪɦɭɜɚɧɧɹ ɦɨɞɭɥɹ ɡɧɚɧɶ. ɉɨɤɚɡɚɧɚ ɫɯɟɦɚ 
ɜɡɚєɦɨɡɜ'ɹɡɤɭ ɦɨɞɭɥɿɜ ɡɧɚɧɶ. 
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