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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɟɣ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ ɜ ɫɪɟɞɟ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ «SiminTech» ɫɨɞɟɪɠɢɬ 65 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 34 ɢɥɥɸɫɬɪɚɰɢɢ, 21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ. 

 

ɉɈɋɌɊɈȿɇɂȿ ɋɂɋɌȿɆɕ ɍɉɊȺȼɅȿɇɂə, ɈɊɂȿɇɌȺɐɂə ɉȺɇȿɅȿɃ 

ɋɈɅɇȿɑɇɕɏ ȻȺɌȺɊȿɃ, ɉȺɇȿɅɖ ɋɈɅɇȿɑɇɈɃ ȻȺɌȺɊȿɂ, SIMINTECH 

 

ɉɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɨɛɥɚɫɬɶɸ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɹɡɢ ɫ 

ɜɵɫɨɤɨɣ ɷɤɨɥɨɝɢɱɧɨɫɬɶɸ, ɭɥɭɱɲɟɧɢɸ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɥɧɟɱɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢ ɪɟɡɤɢɦ ɫɧɢɠɟɧɢɟɦ ɢɯ ɫɬɨɢɦɨɫɬɢ. Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, 

ɨɩɪɟɞɟɥɹɟɦɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɨɬɞɚɱɭ ɝɟɥɢɨ-ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ 

ɢɯ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɫɨɥɧɰɟ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɬɨɥɶɤɨ ɩɪɢɦɟɧɟɧɢɟɦ 

ȺɋɍɌɉ. 

 

 ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɜ SiminTech ɦɨɞɟɥɢ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɪɢɟɧɬɚɰɢɟɣ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɧɚ ɋɨɥɧɰɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3D ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

 

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɩɪɨɰɟɫɫɚ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɟɣ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ ɧɚ ɋɨɥɧɰɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ: 

1 Ɋɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

2 ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɬɪɚɟɤɬɨɪɢɢ ɜɨɫɯɨɞɚ/ɡɚɯɨɞɚ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨ ɡɚɞɚɧɧɨɝɨ ɬɪɚɟɤɬɨɪɢɢ; 
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3 ɪɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ 

ɛɚɬɚɪɟɢ ɩɨ ɚɡɢɦɭɬɭ ɢ ɭɝɥɭ ɦɟɫɬɚ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ; 

4 3D ɜɢɡɭɚɥɢɡɚɰɢɸ ɬɟɤɭɳɟɝɨ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɨɥɧɰɚ ɢ ɩɚɧɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ;  

5 ɪɚɫɱɟɬ ɢ ɢɧɞɢɤɚɰɢɹ ɜɟɥɢɱɢɧɵ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢ ɪɟɚɥɶɧɨɣ 

ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɝɟɥɟɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɪɟɚɥɢɡɨɜɚɧɚ ɦɨɞɟɥɶ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ, ɜɵɩɨɥɧɟɧ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɜɧɟɞɪɟɧ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ 

ɫɮɨɪɦɢɪɨɜɚɧɨ ɦɟɬɨɞɢɱɟɫɤɨɟ ɭɤɚɡɚɧɢɟ «ɉɨɫɬɪɨɟɧɢɟ 3D ɦɨɞɟɥɟɣ ɜ ɫɪɟɞɟ 

SimInTech». 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɬɪɟɦɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ 

ɢɫɱɟɪɩɵɜɚɧɢɹ ɤɥɚɫɫɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. Ⱦɟɮɢɰɢɬ ɢ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɪɟɫɭɪɫɨɜ 

ɩɨɫɬɟɩɟɧɧɨ ɩɪɢɜɨɞɹɬ ɤ ɩɟɪɟɯɨɞɭ ɤ ɚɥɶɬɟɪɧɚɬɢɜɚɦ. ɋɨɜɪɟɦɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵ, ɚ ɝɥɚɜɧɨɟ ɷɤɨɥɨɝɢɱɧɵ.  

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɢ 

ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɦɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ. ɋɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ ɲɢɪɨɤɨ ɞɨɫɬɭɩɧɚ, 

ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡɝɪɚɧɢɱɧɚ ɢ ɧɟ ɡɚɝɪɹɡɧɹɟɬ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼɚɠɧɨɫɬɶ 

ɩɟɪɟɯɨɞɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɩɪɢɱɢɧɚɦ: 

- ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ - ɷɤɨɥɨɝɢɱɟɫɤɚɹ. ɍɠɟ ɞɚɜɧɨ ɨɛɳɟɢɡɜɟɫɬɧɨ ɢ 

ɧɚɭɱɧɨ ɞɨɤɚɡɚɧɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɪɚɞɢɰɢɨɧɧɵɯ 

ɷɧɟɪɝɨɞɨɛɵɜɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɢɯ ɧɟɦɢɧɭɟɦɨ ɜɟɞɟɬ ɤ ɢɡɦɟɧɟɧɢɸ 

ɤɥɢɦɚɬɚ. 

- ɗɤɨɧɨɦɢɱɟɫɤɚɹ: ɋɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ 

ɢɫɬɨɱɧɢɤɚɦɢ ɫɬɚɧɨɜɢɬɫɹ ɧɢɠɟ ɫɬɨɢɦɨɫɬɢ ɤɥɚɫɫɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ. ɐɟɧɵ ɧɚ 

ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ ɷɧɟɪɝɢɸ ɫɧɢɠɚɸɬɫɹ, ɚ ɧɚ ɤɥɚɫɫɢɱɟɫɤɭɸ – ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɭɬ. 

- ɉɨɥɢɬɢɱɟɫɤɚɹ: ɋɨ ɜɪɟɦɟɧɟɦ ɡɚɩɚɫɵ ɤɥɚɫɫɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ 

ɢɫɫɹɤɧɭɬ ɢ ɦɧɨɝɢɟ ɝɨɫɭɞɚɪɫɬɜɚ ɩɪɢɛɟɝɧɭɬ ɤ ɩɨɤɭɩɤɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɷɧɟɪɝɢɢ. ɋ 

ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɨ ɩɨɤɭɩɤɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ 

ɷɧɟɪɝɢɢ ɭ ɫɬɪɚɧɵ, ɤɨɬɨɪɚɹ ɩɟɪɜɚɹ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɫɜɨɢɬ ɞɨɛɵɱɭ ɷɧɟɪɝɟɬɢɤɢ. 

Ɍɚɤɚɹ ɫɬɪɚɧɚ ɛɭɞɟɬ ɫɩɨɫɨɛɧɚ ɞɢɤɬɨɜɚɬɶ ɫɜɨɢ ɭɫɥɨɜɢɹ ɢ ɰɟɧɵ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ. 

Ɋɨɫɫɢɹ ɧɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɫɬɚɜɚɥɚ ɜ ɷɬɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɧɨ ɩɨɫɬɟɩɟɧɧɨ ɩɨɥɢɬɢɤɚ ɜ ɨɛɥɚɫɬɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɞɜɢɠɟɬɫɹ ɤ ɭɫɩɟɯɭ. Ɂɚ 2014-2016 ɝ ɜɜɟɞɟɧɨ ɛɨɥɟɟ 130 Ɇȼɬ ɧɨɜɨɣ ɦɨɳɧɨɫɬɢ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɝɞɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɨɥɧɟɱɧɵɟ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɚ 2017 ɩɨɫɬɪɨɟɧɨ ɟɳɟ ɛɨɥɟɟ 140 Ɇɜɬ, ɝɞɟ 100- ɫɨɥɧɟɱɧɵɟ, ɚ 35- 

ɜɟɬɪɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɫɟ ɠɟ Ɋɨɫɫɢɹ ɫɬɚɜɢɬ ɭɫɬɚɧɨɜɤɢ ɧɟ ɬɨɥɶɤɨ ɩɨ 
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ɨɫɜɨɟɧɢɸ ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɨ ɢ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɰɟɥɶɸ ɧɚ ɞɚɥɶɧɟɣɲɢɣ 

ɷɤɫɩɨɪɬ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɉɨɦɢɦɨ ɬɨɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɰɟɥɚɹ ɫɬɪɚɬɟɝɢɹ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɨɞɭɥɟɣ ɞɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɣ. ȼ 

ɇɨɜɨɱɟɛɨɤɫɚɪɫɤɟ 3 ɢɸɥɹ 2017 ɝɨɞɚ ɡɚɩɭɳɟɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ (ɧɚ ɨɫɧɨɜɟ 

ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɝɟɬɟɪɨɫɬɪɭɤɬɭɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ) ɫɨɥɧɟɱɧɵɯ ɩɚɧɟɥɟɣ. Ɇɨɞɭɥɢ 

ɜɯɨɞɹɬ ɜ ɦɢɪɨɜɭɸ ɬɪɨɣɤɭ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ȼ Ⱥɥɬɚɣɫɤɨɣ ɪɟɫɩɭɛɥɢɤɟ ɜ ɫɟɧɬɹɛɪɟ 

2017 ɝɨɞɚ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɟɪɜɚɹ ɫɨɥɧɟɱɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 

ɇɚ ɷɬɨɦ ɢɫɬɨɪɢɹ ɪɚɡɜɢɬɢɹ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜ Ɋɨɫɫɢɢ ɧɟ 

ɨɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɜɧɨɜɶ ɜɵɯɨɞɢɬ ɩɨɫɬɚɧɨɜɥɟɧɢɟ (ɨɬ 27.01.2018 №1145) ɰɟɥɶ 

ɤɨɬɨɪɨɝɨ – ɩɨɜɵɲɟɧɢɟ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɩɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

 ɇɨ ɜɫɟ ɠɟ ɧɟɫɤɨɥɶɤɨ ɮɚɤɬɨɪɨɜ ɢɝɪɚɸɬ ɜ ɡɚɬɪɭɞɧɟɧɢɢ ɪɚɡɜɢɬɢɹ ɋɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɟɬɢɤɢ. 

- Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɟɦɧɢɹ ɫɨɥɧɟɱɧɨɝɨ ɤɚɱɟɫɬɜɚ. 

Ɋɚɧɟɟ ɫɪɟɞɢ ɪɨɫɫɢɣɫɤɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɨɬɦɟɱɚɥɢɫɶ: 

1 Ʉɪɚɫɧɨɹɪɫɤɢɣ Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ (ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤ) 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɤɪɟɦɧɢɹ ɜɟɥɨɫɶ ɫ 2002 ɝɨɞɚ, ɜ 2007 ɝɨɞɭ 

ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɟɪɜɵɣ ɩɨɥɢɤɪɟɦɧɢɣ ɫɨɥɧɟɱɧɨɝɨ ɤɚɱɟɫɬɜɚ. Ɉɞɧɚɤɨ ɩɨɫɥɟ 

ɭɫɩɟɲɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɸ ɩɨɧɚɞɨɛɢɥɫɹ ɢɧɜɟɫɬɨɪ ɞɥɹ ɡɚɩɭɫɤɚ 

ɦɚɫɲɬɚɛɧɨɝɨ ɩɥɚɧɚ, ɢɦ ɜɵɫɬɭɩɢɥ ɞɟɜɟɥɨɩɟɪɫɤɢɣ ɯɨɥɞɢɧɝ «Ʉɨɧɬɢ», ɧɨ ɩɨɫɥɟ 

ɩɚɞɟɧɢɹ ɰɟɧ ɧɚ ɩɨɥɢɤɪɟɦɧɢɣ ɢɯ ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ ɪɚɡɨɲɥɨɫɶ. 

2 ɈɈɈ «Ƚɪɭɩɩɚ ɇɂɌɈɅ» 

ɋ 2007 ɩɨ 2011 ɝɨɞɵ ɤɨɦɩɚɧɢɹ ɩɨɡɢɰɢɨɧɢɪɨɜɚɥɚ ɫɟɛɹ ɤɚɤ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɤɪɟɦɧɢɹ. ɉɥɚɧɢɪɨɜɚɥɢɫɶ ɩɨɫɬɚɜɤɢ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɪɵɧɨɤ, ɧɨ ɜ 2012 ɝɨɞɭ ɜɵɞɜɢɧɭɥɨɫɶ ɪɟɲɟɧɢɟ ɨ 

ɡɚɤɪɵɬɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

3 ɈȺɈ «ɉɨɞɨɥɶɫɤɢɣ ɯɢɦɢɤɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ» 

ɋɩɪɨɫ ɧɚ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɤɪɟɦɧɢɣ ɫɬɚɥ ɫɧɢɠɚɬɶɫɹ ɜ 1992 ɝɨɞɚ, ɚ ɜ 2000 

ɝɨɞɭ ɛɵɥɨ ɩɪɢɨɫɬɚɧɨɜɥɟɧɨ, ɚ ɩɨɫɥɟ ɡɚɤɪɵɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ. 
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- Ɉɬɫɭɬɫɬɜɢɟ ɫɬɢɦɭɥɚ ɪɚɡɜɢɜɚɬɶ ɨɬɪɚɫɥɶ ɡɚ ɫɨɛɫɬɜɟɧɧɵɣ ɫɱɟɬ. 

ɏɨɬɶ ɢ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɸ ɪɚɡɜɢɬɢɹ 

ɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ ɞɨ 15 ɤȼɬ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ, ɜɫɟ ɠɟ ɥɸɞɢ ɧɟɨɯɨɬɧɨ ɫɬɪɟɦɹɬɫɹ 

ɪɚɡɜɢɜɚɬɶ ɞɚɧɧɭɸ ɨɬɪɚɫɥɶ. ȿɫɥɢ ɪɚɧɶɲɟ ɩɪɨɞɚɜɚɬɶ ɢɡɥɢɲɤɢ ɷɧɟɪɝɢɢ ɜ ɨɛɳɭɸ 

ɫɟɬɶ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ ɜɵɫɨɤɨ ɨɩɥɚɱɢɜɚɬɶ («ɡɟɥɟɧɵɣ ɬɚɪɢɮ»), ɬɨ ɬɟɩɟɪɶ ɨɬɤɚɡɚɥɢɫɶ 

ɨɬ ɷɬɨɝɨ, ɧɨ ɜɫɟ ɠɟ ɩɪɟɞɥɚɝɚɸɬ ɩɪɨɞɚɜɚɬɶ ɢɡɛɵɬɨɤ ɜ 2-1,5 ɪɚɡɚ ɞɟɲɟɜɥɟ ɬɨɣ, ɡɚ 

ɤɨɬɨɪɭɸ ɛɵ ɡɚɩɥɚɬɢɥɢ ɨɛɵɱɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ. 

Ʉɚɤɢɟ ɟɫɬɶ ɜɵɯɨɞɵ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ? ɗɬɨ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɂɥɢ ɠɟ ɧɚ 

ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɤɭɩɤɭ ɡɚ ɝɪɚɧɢɰɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɢ ɜɜɟɞɟɧɢɟ 

ɩɨɩɪɚɜɨɤ ɜ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ, ɞɥɹ ɫɬɢɦɭɥɹɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. ɋ ɰɟɥɶɸ ɢɡɜɥɟɱɟɧɢɹ ɨɝɪɨɦɧɨɣ ɜɵɝɨɞɵ ɫɥɟɞɭɟɬ ɡɚɢɧɬɟɪɟɫɨɜɵɜɚɬɶ 

ɧɚɭɤɭ ɫ ɰɟɥɶɸ ɪɨɡɵɫɤɚ ɧɨɜɟɣɲɢɯ ɡɚɤɥɸɱɟɧɢɣ ɫɨɝɥɚɫɧɨ ɩɪɢɦɟɧɟɧɢɸ ɞɪɭɝɢɯ 

ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ȼ ɱɚɫɬɧɨɫɬɢ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɟɣ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ. ȼ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɫɬɨɢɬ ɢɦɟɧɧɨ ɷɬɚ ɰɟɥɶ. 
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1 ɉɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɟɣ 
ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ 

1.1 ɐɟɥɶ ɢ ɡɚɞɚɱɢ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ: ɉɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɫɧɨɜɟ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɨɛɥɚɫɬɶɸ 

ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɷɤɨɥɨɝɢɱɧɨɫɬɶɸ, ɭɥɭɱɲɟɧɢɸ ɭɞɟɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɪɟɡɤɢɦ ɫɧɢɠɟɧɢɟɦ ɢɯ ɫɬɨɢɦɨɫɬɢ. 

Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɨɬɞɚɱɭ ɝɟɥɢɨ-

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ ɢɯ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɫɨɥɧɰɟ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 

ɨɛɟɫɩɟɱɟɧɨ ɬɨɥɶɤɨ ɩɪɢɦɟɧɟɧɢɟɦ ȺɋɍɌɉ. 

 ɐɟɥɶ ɪɚɛɨɬɵ:  Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɜ - SimInTech ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɨɪɢɟɧɬɚɰɢɟɣ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɧɚ ɋɨɥɧɰɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3D 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ:  Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɜ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɰɟɫɫɚ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɟɣ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ 

ɧɚ ɫɨɥɧɰɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ: 

6 Ɋɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

7 ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɬɪɚɟɤɬɨɪɢɢ ɜɨɫɯɨɞɚ/ɡɚɯɨɞɚ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨ ɡɚɞɚɧɧɨɝɨ ɬɪɚɟɤɬɨɪɢɢ; 

8 Ɋɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ 

ɛɚɬɚɪɟɢ ɩɨ ɚɡɢɦɭɬɭ ɢ ɭɝɥɭ ɦɟɫɬɚ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ; 

9 3D ɜɢɡɭɚɥɢɡɚɰɢɸ ɬɟɤɭɳɟɝɨ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɨɥɧɰɚ ɢ ɩɚɧɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ; 

10 Ɋɚɫɱɟɬ ɢ ɢɧɞɢɤɚɰɢɹ ɜɟɥɢɱɢɧɵ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢ ɪɟɚɥɶɧɨɣ 

ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɝɟɥɟɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: 
1 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ 

ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɫɬɪɭɤɬɭɪ; 
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2 Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɧɚ ɨɫɧɨɜɟ ɬɢɩɨɜɵɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ ɜ ɜɢɞɟ ɫɢɫɬɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 

ɭɪɚɜɧɟɧɢɣ; 

3 3D- ɜɢɡɭɚɥɢɡɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ: 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ 

 
ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɜɡɚɢɦɨɫɜɹɡɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, 

ɤɨɬɨɪɚɹ ɨɛɴɟɞɢɧɹɬɫɹ ɜ ɟɞɢɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɛɨɬɚ ɩɚɤɟɬɚ 

ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɪɨɟɤɬɚ «Ɇɨɞɟɥɶ ɋɨɥɧɰɚ», ɤɨɬɨɪɵɣ ɡɚɞɚɟɬ ɞɜɢɠɟɧɢɟ ɩɚɧɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ (ɩɪɨɟɤɬ «Ɇɨɞɟɥɶ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ»), ɬɚɦ ɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɪɚɫɱɟɬ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ. ɗɬɢ ɦɨɞɟɥɢ ɨɛɴɟɞɢɧɹɬɫɹ ɜ ɦɨɞɭɥɟ 

ɜɢɡɭɚɥɶɧɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɝɞɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚɝɥɹɞɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɬɪɟɯɦɟɪɧɵɯ 

ɮɢɝɭɪ. 

 

1.2  Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
 

ȼɚɠɧɟɣɲɚɹ ɱɚɫɬɶ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɹɜɥɹɸɳɚɹɫɹ 

ɨɫɧɨɜɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɢ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ – ɫɨɥɧɟɱɧɵɟ 

ɩɚɧɟɥɢ ɧɚ ɨɫɧɨɜɟ ɤɪɟɦɧɢɹ ɢɥɢ ɞɪɭɝɢɯ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɛɳɢɣ 

ɜɢɞ ɫɨɥɧɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – Ɉɛɳɢɣ ɜɢɞ ɫɨɥɧɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɋɨɥɧɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ: 

- Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɚɧɟɥɢ. ɂɯ ɨɫɧɨɜɨɣ ɫɥɭɠɢɬ ɦɨɧɨ- ɢɥɢ 

ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɤɪɟɦɧɢɣ. ȼɚɠɧɨɣ ɱɟɪɬɨɣ ɫɱɢɬɚɟɬɫɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, 

ɨɩɪɟɞɟɥɹɟɦɚɹ ɜɵɯɨɞɧɵɦ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ. ɇɚ ɞɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɭɥɚɜɥɢɜɚɟɦɨɝɨ 

ɛɚɬɚɪɟɟɣ; 

- ɢɧɜɟɪɬɨɪɚ. ɉɪɟɨɛɪɚɡɭɟɬ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 

ɛɚɬɚɪɟɢ ɜ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɛɨɬɭ ɛɵɬɨɜɵɯ ɩɪɢɛɨɪɨɜ; 

- ɚɤɤɭɦɭɥɹɬɨɪɚ. ɇɚɤɚɩɥɢɜɚɟɬ ɢ ɪɚɫɩɪɟɞɟɥɹɟɬ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɫ 

ɧɚɫɬɭɩɥɟɧɢɟɦ ɬɟɦɧɨɬɵ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ; 

- ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ. ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ 

ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɫɱɟɬ ɩɟɪɟɦɟɳɟɧɢɹ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɜ 

ɩɨɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɫɨɥɧɟɱɧɵɯ ɭɝɥɨɜ; 

- ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ɉɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɜɨɪɨɬ ɩɚɧɟɥɟɣ ɜ ɩɥɨɫɤɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ. 
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Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɧɟɥɢ ɢɦɟɸɬ ɞɜɟ ɫɬɟɩɟɧɢ ɩɨɞɜɢɠɧɨɫɬɢ: ɩɨ 

ɚɡɢɦɭɬɚɥɶɧɨɣ ɨɫɢ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ±90° ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜɨɫɬɨɤ-

ɡɚɩɚɞ ɢ ɩɨ ɨɫɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ 0-90° ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɧɚ ɡɟɧɢɬ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ, ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɨɜɵɲɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ ɩɥɚɧɢɪɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚ. 

ɋɨɥɧɟɱɧɵɣ ɤɨɧɰɟɧɬɪɚɬ- ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫɛɨɪɚ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɨɟ 

ɧɚɝɪɟɜɚɟɬ ɦɚɬɟɪɢɚɥ- ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɬɟɦ ɫɚɦɵɦ ɫɛɟɪɟɝɚɟɬ ɫɨɥɧɟɱɧɨɟ ɬɟɩɥɨ. 

Ɉɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ – ɮɨɤɭɫɢɪɨɜɤɚ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɧɚ ɩɪɢɟɦɧɢɤɟ, 

ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɮɪɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɤɨɥɥɟɤɬɨɪɚ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ.  

ɍɫɬɪɨɣɫɬɜɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɨɛɪɚɡɭɟɬ ɩɚɧɟɥɶ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɚ 

ɭɫɬɚɧɨɜɤɟ ɩɨɹɜɹɬɫɹ: 

- Ɉɬɪɚɠɚɬɟɥɶ ɢɥɢ ɥɢɧɡɚ – ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɰɟɧɬɪɚɬɚ ɥɭɱɟɣ; 

- ɬɟɩɥɨɜɨɫɩɪɢɧɢɦɚɸɳɢɣ ɷɥɟɦɟɧɬ- ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɨɥɧɟɱɧɵɣ 

ɤɨɥɥɟɤɬɨɪ; 

- ɬɪɭɛɨɩɪɨɜɨɞɵ- ɞɥɹ ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɣɞɟɬ ɜ ɛɨɥɟɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɜɢɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɟɰɢɚɥɢɫɬɵ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɫɨɥɧɟɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɝɨ 

ɜɢɞɚ ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɸɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ. 

 

1.3  ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
  

ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɣ ɜɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɪɭɫɫɤɨɝɨ 

ɚɧɚɥɨɝɚ ɡɚɪɭɛɟɠɧɵɯ ɦɨɞɟɥɢɪɭɸɳɢɯ ɩɪɨɝɪɚɦɦ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɚɤɟɬɚ «SimInTech». ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ- ɞɚɧɧɵɣ ɜɚɪɢɚɧɬ ɩɨɞɨɛɧɵɣ 

ɢɧɨɫɬɪɚɧɧɵɦ ɩɪɨɝɪɚɦɦɚɦ, ɬɚɤɢɦ ɤɚɤ Simulink, SumSim ɢ ɞɪ. ɉɪɚɤɬɢɱɧɵɣ 

ɪɟɞɚɤɬɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ, ɷɮɮɟɤɬɢɜɧɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ, ɜɫɬɪɨɟɧɧɵɣ ɹɡɵɤ 
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ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɲɢɪɨɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɬɢɩɨɜɵɯ ɛɥɨɤɨɜ ɩɨɡɜɨɥɹɸɬ 

ɨɫɭɳɟɫɬɜɢɬɶ ɦɨɞɟɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ. 

ɋɚɦɚ ɩɨ ɫɟɛɟ ɩɪɨɝɪɚɦɦɚ SimInTech ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ ɭɱɟɛɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «ɆȼɌɍ», ɢ ɨɛɥɚɞɚɟɬ ɜɫɟɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ 

ɪɚɫɱɟɬɧɨɝɨ ɹɞɪɚ ɫ ɭɧɢɤɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

 «SimInTech» ɩɪɢɦɟɧɹɸɬ ɧɟ ɬɨɥɶɤɨ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ, ɜ ɮɢɡɢɤɟ, ɜ ɞɢɧɚɦɢɤɟ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɜ 

ɚɫɬɪɨɧɨɦɢɢ , ɧɨ ɢ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɞɚɱ (ɝɚɡɨ-ɝɢɞɪɨɞɢɧɚɦɢɤɚ, 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢ ɞɪ.), ɬɚɤ ɠɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɦɧɨɝɨɤɨɦɩɶɸɬɟɪɧɵɯ 

ɦɨɞɟɥɢɪɭɸɳɢɯ ɤɨɦɩɥɟɤɫɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɢɫɬɟɦɚɯ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɚɦ. 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɡɭɱɟɧɢɹ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ: 

- Ɋɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɬɪɚɟɤɬɨɪɢɢ ɜɨɫɯɨɞɚ/ɡɚɯɨɞɚ ɋɨɥɧɰɚ ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨ ɡɚɞɚɧɧɨɝɨ ɬɪɚɟɤɬɨɪɢɢ; 

- ɪɭɱɧɨɟ/Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ 

ɛɚɬɚɪɟɢ ɩɨ ɚɡɢɦɭɬɭ ɢ ɭɝɥɭ ɦɟɫɬɚ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ,  

- 3D ɜɢɡɭɚɥɢɡɚɰɢɸ ɬɟɤɭɳɟɝɨ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɨɥɧɰɚ ɢ ɩɚɧɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ; 

- ɪɚɫɱɟɬ ɢ ɢɧɞɢɤɚɰɢɹ ɜɟɥɢɱɢɧɵ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢ ɪɟɚɥɶɧɨɣ 

ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɝɟɥɟɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɚ ɦɨɞɟɥɢ, ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɟɤɬɨɜ «Ɇɨɞɟɥɶ ɫɨɥɧɟɱɧɨɣ 

ɩɚɧɟɥɢ», «Ɇɨɞɟɥɶ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ», «ȼɢɡɭɚɥɶɧɵɣ ɦɨɞɭɥɶ 3D» 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɜ ɫɪɟɞɟ SiminTech. 
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2 ɉɚɧɟɥɶ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 
2.1 Ɉɩɢɫɚɧɢɟ ɩɪɢɜɨɞɚ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ 

 
Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɞɧɨɣ ɢɡ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɨɞɜɢɠɧɵɣ ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3 –Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ 

 

ɉɚɧɟɥɶ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ ɡɚɤɪɟɩɥɟɧ ɧɚ ɩɥɚɬɮɨɪɦɟ (ɉ2). ɗɥɟɤɬɪɨɩɪɢɜɨɞ 

ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɟ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɢɡɦɟɪɟɧɢɟ ɬɟɤɭɳɟɝɨ ɩɨɥɨɠɟɧɢɹ 

ɢ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɢɡɦɟɪɹɟɬɫɹ ɰɢɮɪɨɜɵɦɢ ɞɚɬɱɢɤɚɦɢ ɩɨ ɨɫɹɦ. 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪ ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ ɫɱɢɬɵɜɚɟɬ ɤɨɞɵ ɩɨɥɨɠɟɧɢɹ ɢ 

ɫɤɨɪɨɫɬɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɫɨɝɥɚɫɧɨ ɨɫɹɦ, ɫɨɩɨɫɬɚɜɥɹɟɬ ɢɯ ɫ ɜɵɱɢɫɥɟɧɧɵɦɢ, 

ɫɨɡɞɚɟɬ ɤɨɞ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɞɚɟɬ ɟɝɨ ɧɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɧɚɞɥɟɠɚɳɟɣ ɨɫɢ. 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɞɞɟɪɠɚɧɢɸ ɩɨɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɞɭ. 

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɹɜɥɹɟɬɫɹ-

ɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɷɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɜ ɧɟɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ, 

ɫɥɨɠɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɨɛɭɫɥɨɜɥɟɧɵ ɧɚɥɢɱɢɟɦ 

ɤɨɥɥɟɤɬɨɪɧɨɝɨ ɭɡɥɚ). 

ɉɨɞ ɩɨɫɬɨɹɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ( ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ -40 

ɞɨ +70ɋ, ɜɥɚɠɧɨɫɬɶ ɞɨ 100 %) ɧɚɯɨɞɢɬɫɹ ɦɟɯɚɧɢɡɦ. ɉɪɢ ɪɚɛɨɬɟ ɤɨɥɥɟɤɬɨɪɚ 

ɩɪɨɢɫɯɨɞɢɬ ɢɫɤɪɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɝɨɪɚɧɢɸ ɤɨɧɬɚɤɬɨɜ, ɢɡɦɟɧɟɧɢɸ ɢɯ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɜ ɫɥɟɞɫɬɜɢɢ ɤ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɹ. 
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ɂɡ-ɡɚ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɭɯɨɞ ɡɚ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɳɟɬɤɚɦɢ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ: ɩɥɚɬɮɨɪɦɭ (ɉ1), ɩɨɛɭɞɢɦɨɣ ɜ 

ɩɟɪɟɞɜɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɝɥɚ ɚɡɢɦɭɬɚ (ɨɫɶ a-a) ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɗɉ1, 

ɩɥɚɬɮɨɪɦɭ (ɉ2), ɤɨɬɨɪɚɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɚ ɩɥɚɬɮɨɪɦɟ ɉ1 ɛɥɚɝɨɞɚɪɹ 

ɲɚɪɧɢɪɧɨɦɭ ɩɨɞɜɟɫɭ ɢ ɩɪɢɜɨɞɢɦɨɣ ɜ ɞɜɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɝɥɚ ɧɚɤɥɨɧɚ (ɨɫɶ 

b-b) ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɗɉ2 ɢ ɧɟɩɨɞɜɢɠɧɨɟ ɨɫɧɨɜɚɧɢɟ (Ɉ). 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɢɜɟɞɟɧɚ ɭɩɪɨɳɟɧɧɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɧɬɭɪɚ 

ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɭɝɥɭ ɚɡɢɦɭɬɚ ɢ ɭɝɥɭ ɧɚɤɥɨɧɚ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ. 

 
Ɋɢɫɭɧɨɤ 4 –ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɧɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɪɧɨ- ɩɨɜɨɪɨɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 

 

ɇɚ ɫɯɟɦɟ ɨɛɨɡɧɚɱɟɧɨ: ɆɄ – ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ, ɇɑ – ɧɟɩɪɟɪɵɜɧɚɹ ɱɚɫɬɶ, ȺȻ 

– ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɣ ɛɥɨɤ. 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɟɪɢɨɞ ɤɜɚɧɬɨɜɚɧɢɹ ɜ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

- ɋɬɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɬ  0; 

- ɩɟɪɟɪɭɝɭɥɢɪɨɜɚɧɢɟ   20%. 

ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɨɪɦɢɪɭɸɬ ɉɂȾ-ɡɚɤɨɧ 

ɭɩɪɚɜɥɟɧɢɹ. Ʉɥɚɫɫɢɱɟɫɤɢɣ ɚɧɚɥɨɝɨɜɵɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ ɢɦɟɟɬ ɩɟɪɟɞɚɬɨɱɧɭɸ 

ɮɭɧɤɰɢɸ  С଴ሺݏሻ = 𝑘௡଴ + 𝑘𝑢0𝑠 + 𝑘𝑑0𝑠𝑇0𝑠+ଵ, 
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ɝɞɟ 𝑘௡଴, 𝑘𝑢଴, 𝑘𝑑଴- ɤɨɷɮɮɢɰɟɧɬɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ, ɢɧɬɟɝɪɚɬɨɪɚ ɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɤɚɧɚɥɨɜ, ɚ ଴ܶ- ɦɚɥɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 

ɡɜɟɧɚ. ɉɪɢ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɤ ɜɢɞɭ  𝐶ሺݖሻ = 𝑘௡ + 𝑘𝑢ݖ − ͳ + 𝑘𝑑ݖ +  , ݕ
ݕ ˈˇˆ = exp ሺ− ଵ𝑇0ሻ. 

Ɍ.ɤ ɩɥɚɬɮɨɪɦɚ ɫɜɹɡɚɧɚ ɫ ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɬɨ ɡɧɚɱɟɧɢɟ ܭ˒ˎ =ͳ. 
2.2 Ɋɟɠɢɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 

 
ɋɨɜɪɟɦɟɧɧɵɟ ɫɨɥɧɟɱɧɵɟ ɩɚɧɟɥɢ ɪɟɚɝɢɪɭɸɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ 

ɋɨɥɧɰɚ ɤɪɚɣɧɟ ɛɵɫɬɪɨ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ, ɚ 

ɬɨɱɧɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ, ɛɚɬɚɪɟɢ ɝɚɪɚɧɬɢɪɭɟɬ ɧɚɢɥɭɱɲɢɣ 

ɪɟɡɭɥɶɬɚɬ: 

- ɍɜɟɥɢɱɟɧɢɟ ɄɉȾ ɧɚ 40- 45%; 

- ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ; 

- ɭɦɟɧɶɲɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɤɭɩɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɧɟɥɟɣ, ɱɬɨ 

ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ. 

 ɇɨ ɢ ɝɢɛɤɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ (ɪɭɱɧɨɟ) ɩɨɦɨɝɚɟɬ ɪɟɲɢɬɶ ɧɟ 

ɬɨɥɶɤɨ ɩɪɨɛɥɟɦɭ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ, ɧɨ ɢ ɨɤɚɡɚɧɢɟ ɜɚɠɧɵɯ ɫɟɬɟɜɵɯ ɭɫɥɭɝ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɩɟɬɱɟɪɚ ɢ ɚɜɬɨɧɨɦɧɨɟ, ɨɩɢɪɚɸɳɟɟɫɹ ɧɚ ɫɢɫɬɟɦɭ ɫɥɟɠɟɧɢɹ. 

Ɋɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɜ ɫɟɛɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɧɟ ɬɨɥɶɤɨ ɩɨ ɭɝɥɭ ɚɡɢɦɭɬɚ, ɧɨ ɢ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ: 

1 ȼɤɥɸɱɟɧɢɟ / ȼɵɤɥɸɱɟɧɢɟ ɤɧɨɩɤɢ ɩɨɜɨɪɨɬɚ ɩɚɧɟɥɢ ɩɨ ɭɝɥɭ ɚɡɢɦɭɬɚ; 

1.1     ɜɤɥɸɱɟɧɢɟ / ȼɵɤɥɸɱɟɧɢɟ ɤɧɨɩɤɢ ɧɚɤɥɨɧɚ ɩɚɧɟɥɢ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ; 

2 ɜɵɫɬɚɜɥɟɧɢɟ ɭɝɥɚ ɩɨ ɚɡɢɦɭɬɭ; 

2.1  ɜɵɫɬɚɜɥɟɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ. 
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Ɋɢɫɭɧɨɤ 5 – Ɉɤɧɨ ɚɧɢɦɚɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ  

 

Ⱥɜɬɨɧɨɦɧɚɹ ɪɚɛɨɬɚ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɤɪɢɩɬɚ ɜɧɭɬɪɢ ɩɪɨɟɤɬɚ. 

 

Ɋɢɫɭɧɨɤ 6 – Ɏɪɚɝɦɟɧɬ ɫɤɪɢɩɬɚ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɚ 

 

ɋɤɪɢɩɬ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ ɬɚɤɠɟ ɞɟɥɢɬɫɹ ɧɚ: 

1 ɉɟɪɟɦɟɳɟɧɢɟ ɩɚɧɟɥɢ ɩɨ ɭɝɥɭ ɚɡɢɦɭɬɚ; 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɚɫɱɟɬ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 5 ɩɨɞɝɪɭɩɩ. 
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- Ɉɬ 0 ɞɨ 0.9; 

- ɨɬ 1 ɞɨ 5.9; 

- ɨɬ 6 ɞɨ 9.3; 

- ɨɬ 10 ɞɨ 10.1; 

- ɨɬ 10.2 ɞɨ 20. 

Ʉɚɠɞɚɹ ɩɨɞɝɪɭɩɩɚ ɢɦɟɟɬ ɪɚɡɧɵɣ ɫɤɪɢɩɬ ɪɚɫɱɟɬɚ. 

2 ɉɨɜɨɪɨɬ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ. 

- Ɉɬ 0 ɞɨ 0.9; 

- ɨɬ 1 ɞɨ 5. 

Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɝɪɭɩɩɵ ɢ ɩɨɞɝɪɭɩɩɵ ɫɞɟɥɚɧɵ ɞɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɣ ɢ ɬɨɱɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɫɥɟɠɟɧɢɹ. 

ȼɞɨɛɚɜɨɤ ɩɟɪɟɞɜɢɠɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɫɨɜɟɪɲɚɟɬɫɹ ɢ ɜ ɬɨ ɜɪɟɦɹ, ɤɨɝɞɚ 

ɧɚɫɵɳɟɧɧɨɫɬɶ ɨɛɥɚɤɨɜ ɜɵɫɨɤɚ ɢ ɫɥɟɠɟɧɢɟ ɡɚ ɋɨɥɧɰɟɦ ɬɨɥɶɤɨ ɡɚɬɪɚɱɢɜɚɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɪɚɛɨɬɚɧɧɭɸ ɷɧɟɪɝɢɸ ɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɯ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ. 

ȼ ɰɟɥɨɦ ɞɥɹ ɫɥɟɞɹɳɢɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɫɢɫɬɟɦ ɫɥɟɠɟɧɢɹ ɋȻ ɡɚ ɋɨɥɧɰɟɦ 

ɯɚɪɚɤɬɟɪɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɦɚɥɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ; ɦɚɥɚɹ ɦɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ; ɛɨɥɶɲɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɜ ɪɟɞɭɤɬɨɪɟ; ɧɢɡɤɚɹ ɱɚɫɬɨɬɚ ɫɜɨɛɨɞɧɵɯ 

ɤɨɥɟɛɚɧɢɣ ɜ ɭɫɬɚɧɨɜɤɟ; ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɨɦɟɧɬɚ ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ; 

ɥɸɮɬɵ ɜ ɪɟɞɭɤɬɨɪɟ; ɧɟɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɦɟɧɬɚ ɨɬ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ; 

ɢɡɦɟɧɟɧɢɟ ɦɨɦɟɧɬɚ ɢɧɟɪɰɢɢ ɩɪɢ ɩɨɜɨɪɨɬɟ ɪɚɦ ɫ ɋȻ; ɧɟɥɢɧɟɣɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ 

ɞɜɢɝɚɬɟɥɹɯ ɩɨ ɨɛɟɢɦ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɟɬɪɚ, ɞɚɜɥɟɧɢɹ 

(ɬ.ɟ. ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɰɟɥɨɦ). ȼɫё ɷɬɨ ɭɫɥɨɠɧɹɟɬ ɪɟɠɢɦ ɨɩɬɢɦɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. 

 Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɫɥɟɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɥɭɱɲɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ⱥ ɷɬɨ -  ɩɨɞɞɟɪɠɚɧɢɟ 

ɡɚɞɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɫ ɭɫɥɨɜɢɟɦ ɢɡɦɟɧɟɧɢɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ) ɢ 

ɦɢɧɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɪɢ ɫɥɟɠɟɧɢɢ 

ɋɤɪɢɩɬ ɜɫɟɯ ɩɨɞɝɪɭɩɩ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
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2.3 Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɨɞɫɢɫɬɟɦɚ ɩɪɢɜɨɞɚ ɭɝɥɚ ɚɡɢɦɭɬɚ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ 
ɛɚɬɚɪɟɢ 
 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɉɂȾ- ɪɟɝɭɥɹɬɨɪɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: С଴ሺݏሻ = 𝑘௡଴ + 𝑘𝑢0𝑠 + 𝑘𝑑0𝑠𝑇0𝑠+ଵ, 

ɝɞɟ, 𝑘௡଴, 𝑘𝑢଴, 𝑘𝑑଴- ɤɨɷɮɮɢɰɟɧɬɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ, ɢɧɬɟɝɪɚɬɨɪɚ ɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɤɚɧɚɥɨɜ. 

Ⱦɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ: ܮ = 𝑘ˇ˒˕𝑠ሺ𝑇 ˒˕+ଵሻ, 
ɝɞɟ, 𝑘ˇ˒˕, ܶ̌ ˒˕– ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɢ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ȼɪɟɦɹ ɪɟɚɤɰɢɢ ɤɨɧɬɭɪɚ ܶ̌ ˒˕ = Ͳ,ʹͶ ˔. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɚ ɩɪɢɜɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɨɜɨɪɨɬɚ ɢ ɧɚɤɥɨɧɚ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

Ɋɢɫɭɧɨɤ 7 – Cɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ 

 

ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ - uφ*, uφ, ∆uφ – ɰɢɮɪɨɜɵɟ ɤɨɞɵ ɡɚɞɚɸɳɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɹɤɨɪɟ ɞɜɢɝɚɬɟɥɹ, ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ ɢ 

ɫɢɝɧɚɥɚ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, u – ɧɚɩɪɹɠɟɧɢɟ, ɮɨɪɦɢɪɭɟɦɨɟ ȺȻ ɩɨ 

ɡɚɞɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ ɭɩɪɚɜɥɟɧɢɹ, k ДɉɌ ɢ TДɉɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɢ 

ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, kp, kɉɥ, kȾɚɬ – ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɩɟɪɟɞɚɱɢ ɪɟɞɭɤɬɨɪɚ, ɩɥɚɬɮɨɪɦɵ ɢ ɞɚɬɱɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, φ”, φ’ ɢ φ – ɭɝɥɵ 

ɩɨɜɨɪɨɬɚ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ ɢ ɩɥɚɬɮɨɪɦɵ Ɉɉɍ. 
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Ɋɟɚɥɢɡɭɟɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɪɢɜɨɞɚ ɭɝɥɚ 

ɦɟɫɬɚ ɩɪɢ ɨɬɫɨɟɞɢɧɟɧɧɨɣ ɧɚɝɪɭɡɤɟ ɜ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

SimInTech. Ⱦɥɹ ɷɬɨɝɨ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ «Ɏɚɣɥ», ɞɚɥɟɟ 

«ɇɨɜɵɣ ɩɪɨɟɤɬ» – «Ɇɨɞɟɥɶ ɨɛɳɟɝɨ ɜɢɞɚ». Ɍɚɤɠɟ ɜɨ ɜɤɥɚɞɤɟ «ȼɢɞ» ɫɥɟɞɭɟɬ 

ɭɫɬɚɧɨɜɢɬɶ ɝɚɥɨɱɤɭ ɜ ɩɭɧɤɬɟ «Ɋɟɠɢɦ ɪɚɡɪɚɛɨɬɱɢɤɚ». ɉɨɹɜɥɹɟɬɫɹ ɪɚɛɨɱɟɟ ɨɤɧɨ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ. 

 

Ɋɢɫɭɧɨɤ 8- ɉɚɧɟɥɶ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ 

 

ȼ ɫɯɟɦɧɨɟ ɨɤɧɨ ɧɚɞɥɟɠɢɬ ɪɚɡɦɟɫɬɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɬɢɩɨɜɵɟ ɛɥɨɤɢ ɞɥɹ 

ɪɚɛɨɬɵ. «ȼɯɨɞ ɚɥɝɨɪɢɬɦɚ(ɜɟɤɬɨɪɧɵɣ)» ɢ «Ɂɚɩɢɫɶ ɜ ɫɩɢɫɨɤ ɫɢɝɧɚɥɨɜ» ɢɡ 

ɛɢɛɥɢɨɬɟɤɢ «ɋɢɝɧɚɥɵ», «ɋɪɚɜɧɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ», «ɋɭɦɦɚɬɨɪ» ɢ 

«ɍɫɢɥɢɬɟɥɶ» (4 ɲɬ.) ɢɡ ɛɢɛɥɢɨɬɟɤɢ «Ɉɩɟɪɚɬɨɪɵ», «ɋɭɛɦɨɞɟɥɶ», «ɉɨɪɬ 

ɜɯɨɞɚ/ɩɨɪɬ ɜɵɯɨɞɚ» ɫ ɜɤɥɚɞɤɢ «ɋɭɛɫɬɪɭɤɬɭɪɵ», «ɂɞɟɚɥɶɧɨɟ ɬɪɚɧɫɩɨɪɬɧɨɟ 

ɡɚɩɚɡɞɵɜɚɧɢɟ» ɢ «ɂɧɟɪɰɢɨɧɧɨ- ɢɧɬɟɝɪɢɪɭɸɳɟɟ ɡɜɟɧɨ» ɢɡ ɛɢɛɥɢɨɬɟɤɢ 

«Ⱦɢɧɚɦɢɱɟɫɤɢɟ», «ȼɪɟɦɟɧɧɨɣ ɝɪɚɮɢɤ» (2 ɲɬ.) ɢɡ ɛɢɛɥɢɨɬɟɤɢ «ȼɵɜɨɞ ɞɚɧɧɵɯ».  

ɂ «Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ» ɫ ɜɤɥɚɞɤɢ «Ⱦɢɫɤɪɟɬɧɵɟ». 

ɂɫɩɨɥɶɡɭɹ ɦɚɧɢɩɭɥɹɬɨɪ ɬɢɩɚ "ɦɵɲɶ", ɩɪɨɢɫɯɨɞɢɬ ɫɨɟɞɢɧɟɧɢɟ ɛɥɨɤɨɜ 

ɥɢɧɢɹɦɢ ɫɜɹɡɢ. 
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Ɋɢɫɭɧɨɤ 9- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ 

 

 ɉɚɪɚɦɟɬɪɵ   ɩɟɪɟɞɚɬɨɱɧɵɯ   ɮɭɧɤɰɢɣ   ɜ   ɛɥɨɤɚɯ «kB», «ȾɉɌ», «Ɋɟɞɭɤɬɨɪ» 

ɢ «ɉɥɚɬɮɨɪɦɚ    Ɉɉɍ» ɜ   ɫɨɨɬɜɟɬɫɬɜɢɢ    ɫ   ɜɚɪɢɚɧɬɨɦ    ɢɡ   ɬɚɛɥɢɰɵ (Ɍɚɛɥɢɰɚ 

1), ɜ ɛɥɨɤɟ «Ɂɚɩɚɡɞɵɜɚɧɢɟ»   ɫɜɨɣɫɬɜɨ   «ȼɪɟɦɹ   ɡɚɩɚɡɞɵɜɚɧɢɹ»   ɪɚɜɧɵɦ   «Ɍ/2».  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɡɚɩɚɡɞɵɜɚɧɢɹ, ɨɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ 

ɩɟɪɢɨɞ ɤɜɚɧɬɨɜɚɧɢɹ ɜ ɜɢɞɟ ɧɟɪɚɜɟɧɫɬɜ: 𝜏଴ ≤ ܶ ≤ ܶ∗ 

ɝɞɟ,𝜏଴ – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɚ ɤɜɚɧɬɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɟ 

ɤɨɧɬɪɨɥɥɟɪɨɦ (ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɧɬɪɨɥɥɟɪɚ), ܶ∗ - ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ ɬɟɨɪɟɦɵ  Ʉɨɬɟɥɶɧɢɤɨɜɚ , ܶ∗ = 𝜋𝜔ˏ,  𝜔ˏ- ɦɚɤɫɢɦɚɥɶɧɚ 

ɱɚɫɬɨɬɚ ɜ ɫɩɟɤɬɪɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  

ɇɚ ɩɪɚɤɬɢɤɟ ɜɦɟɫɬɨ 𝜔ˏ ɢɫɩɨɥɶɡɭɸɬ 𝜔˒- ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɭ ɩɟɪɢɨɞɚ 

ɤɜɚɧɬɨɜɚɧɢɹ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɨɛɴɟɤɬɨɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ,  ɜ ɬɨɠɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɦ: ܶ∗ = Ͳ.ͳ ଴ܶ௠𝑖௡ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɦɟɫɬɨ ଴ܶ௠𝑖௡ = ܶ̌ ˒˕ ɢ ܶ ≈ Ͳ.ͷܶ∗ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȼɪɟɦɹ ɡɚɩɚɡɞɵɜɚɧɢɹ = 0,006 

ɍɫɬɚɧɨɜɢɦ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɛɥɨɤɟ «ȼɟɬɟɪ» 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɪɵɜɨɜ ɜɟɬɪɚ ɜɟɥɢɱɢɧɨɣ ɪɚɜɧɨɟ «1», «5», «3» ɢ «1.2» ɦ/ɫ ɜ 

ɬɟɱɟɧɢɟ «15», «10», «30» ɢ «20» ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚɱɢɧɚɸɳɭɸɫɹ ɱɟɪɟɡ 20 ɫ 

ɩɨɫɥɟ ɧɚɱɚɥɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɡɧɚɱɢɦɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɧɚɝɪɭɡɨɱɧɵɣ ɦɨɦɟɧɬ, 

ɩɪɢɤɥɚɞɵɜɚɹ ɤ ɜɚɥɭ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

ɋɢɥɶɧɵɟ ɜɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ ɦɨɝɭɬ ɩɨɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɨɬɤɚɡɭ ɫɥɟɠɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɡɚ ɋɨɥɧɰɟɦ. 

 

Ɋɢɫɭɧɨɤ 10- ȼɥɢɹɧɢɟ ɩɨɪɵɜɨɜ ɜɟɬɪɚ ɧɚ ɪɚɛɨɬɭ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 

 

Ɍɚɛɥɢɰɚ 1 – ɉɚɪɚɦɟɬɪɵ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɦɨɞɟɥɢ 

kДПТ, ˆ˓аˇ/˔/˅ 

TДПТ, ˔ kp kВ kДа˕, ˅/ˆ˓аˇ 

185 0.24 0.00346 0.28 0.5 

 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɰɟɥɨɣ ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ 

ɭɞɨɛɫɬɜɚ ɪɟɚɥɢɡɚɰɢɢ ɢ ɩɨɧɢɦɚɧɢɹ, ɤɚɠɞɭɸ ɩɨɞɫɢɫɬɟɦɭ ɡɚɤɥɸɱɚɸɬ ɜ 

«ɋɭɛɦɨɞɟɥɶ». ɉɨɥɧɵɣ ɜɢɞ ɫɢɫɬɟɦɵ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
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Ɋɢɫɭɧɨɤ 11- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɢɜɨɞɚ ɭɝɥɚ 

ɚɡɢɦɭɬɚ/ɧɚɤɥɨɧɚ 

 

ɋɭɛɦɨɞɟɥɶ «Ɋɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ» ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ 

ɫɢɝɧɚɥɚ ɢɡ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɟ 

ɩɪɨɯɨɞɹɬ ɛɥɨɤ «Ɉɝɪɚɧɢɱɢɬɟɥɶ», ɛɥɚɝɨɞɚɪɹ ɫɜɨɣɫɬɜɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɪɨɝɨɜɵɣ 

ɦɢɧɢɦɭɦ ɢ ɦɚɤɫɢɦɭɦ ɫɢɝɧɚɥɚ. 

 

Ɋɢɫɭɧɨɤ 12- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ ɪɭɱɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

ȼɧɭɬɪɟɧɧɢɟ ɩɚɪɚɦɟɬɪɵ ɛɥɨɤɨɜ ɡɚɞɚɞɢɦ ɫ ɩɨɦɨɳɶɸ ɨɩɰɢɢ «Ȼɚɡɚ ɞɚɧɧɵɯ», 

ɷɬɨ ɩɨɡɜɨɥɢɬ ɨɩɟɪɚɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɷɬɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɢɡɦɟɧɹɬɶ ɢɯ ɡɧɚɱɟɧɢɹ, 

ɧɟ ɡɚɯɨɞɹ ɨɬɞɟɥɶɧɨ ɜ ɤɚɠɞɵɣ ɛɥɨɤ ɫɯɟɦɵ. ɇɚ ɩɚɧɟɥɢ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɜɨ ɜɤɥɚɞɤɟ 

«ɂɧɫɬɪɭɦɟɧɬɵ» ɳɟɥɤɚɟɦ ɅɄɆ ɧɚ ɩɭɧɤɬ «Ȼɚɡɚ ɞɚɧɧɵɯ».  ȼ ɫɬɨɥɛɢɤɟ 

«Ʉɚɬɟɝɨɪɢɢ» ɧɚɠɢɦɚɟɦ ɧɚ ɡɟɥɟɧɵɣ ɩɥɸɫɢɤ – «Ⱦɨɛɚɜɢɬɶ ɤɚɬɟɝɨɪɢɸ», ɫɧɢɡɭ 

ɫɩɪɚɜɚ ɳɟɥɤɚɟɦ «ɇɚɫɬɪɨɢɬɶ ɤɚɬɟɝɨɪɢɸ». ȼɜɨɞɢɦ ɜ ɫɬɪɨɱɤɭ «ɂɦɹ ɤɚɬɟɝɨɪɢɢ», ɜ 

ɧɚɲɟɦ ɫɥɭɱɚɟ ɢɯ ɧɟɫɤɨɥɶɤɨ. ɑɬɨɛɵ ɛɵɥɨ ɩɪɨɳɟ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɫɢɝɧɚɥɵ 
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ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɝɪɭɩɩɵ.  Ʌɢɛɨ ɫɨɡɞɚɬɶ ɬɨɥɶɤɨ ɨɞɧɭ ɝɪɭɩɩɭ ɫɢɝɧɚɥɨɜ. ȼ 

ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɫɨɡɞɚɟɦ ɫɢɝɧɚɥɵ, ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ «+». ȼ ɫɬɨɥɛɢɤɟ 

Ɂɧɚɱɟɧɢɹ - ɡɚɞɚɟɦ ɞɚɧɧɵɟ, ɜ ɫɬɨɥɛɢɤɟ ɂɦɹ – ɩɪɨɩɢɫɵɜɚɟɦ ɧɚɡɜɚɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 13- ɋɨɡɞɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ Ȼɚɡɭ ɞɚɧɧɵɯ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɧɭɠɧɨ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ «ɋɨɯɪɚɧɢɬɶ ɤɚɤ…», ɜɜɟɫɬɢ ɢɦɹ ɮɚɣɥɚ, ɧɚɩɪɢɦɟɪ 

«Basa», ɫɨɯɪɚɧɢɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɜ ɮɨɪɦɚɬɟ .db. Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɩɨɞɤɥɸɱɢɬɶ Ȼɚɡɭ 

ɞɚɧɧɵɯ.  

ȼ ɫɯɟɦɧɨɦ ɨɤɧɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ «ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɚ» - «ɇɚɫɬɪɨɣɤɢ», 

ɜ ɫɬɪɨɱɤɟ «Ɇɨɞɭɥɶ ɛɚɡɵ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ» ɞɨɥɠɧɨ ɛɵɬɶ «$(Root)\sdb.dll». ȼ «ɂɦɹ 

ɮɚɣɥɚ ɛɚɡɵ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ» ɜɜɨɞɢɦ ɧɚɡɜɚɧɢɟ (ɢɦɹ ɩɨɞ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɟɧɚ ɛɚɡɚ 

ɞɚɧɧɵɯ, ɛɟɡ ɪɚɫɲɢɪɟɧɢɹ). 

 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɉɂȾ- ɪɟɝɭɥɹɬɨɪɚ 
 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɨɛɴɟɤɬɚ ɩɨɫɬɚɜɢɦ ɧɚ ɜɯɨɞ ɫɢɫɬɟɦɵ ɞɢɫɤɪɟɬɧɵɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ. Ɋɟɝɭɥɹɬɨɪ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɭɪɨɜɧɟ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɐɟɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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ɪɟɝɭɥɹɬɨɪɚ - ɩɨɥɭɱɟɧɢɟ ɬɨɱɧɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɫɩɨɫɨɛɧɨɝɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɛɨɥɶɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɨɦ ɐɢɝɥɟɪɚ-ɇɢɤɨɥɶɫɨɧɚ ɜɵɫɱɢɬɵɜɚɟɦ ɩɚɪɚɦɟɬɪɵ 

ɞɥɹ ɜɵɫɬɚɜɥɟɧɢɹ ɪɭɱɧɵɯ ɫɜɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼɵɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɫɥɟɞɭɸɳɢɦ ɫɩɨɫɨɛɨɦ: 

- Ɉɛɧɭɥɹɸɬɫɹ ܭ𝑖, ܭ𝑑; 

- ɩɨɷɬɚɩɧɨ ɭɜɟɥɢɱɢɜɚɟɦ ܭ˓ ɞɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɤɨɥɟɛɚɧɢɹ ܭ˔, ɩɪɢ 

ɤɨɬɨɪɨɦ ɜɨɡɧɢɤɧɭɬ ɚɜɬɨɤɨɥɟɛɚɧɢɹ; 

- ɢɡɦɟɪɹɸɬɫɹ ɩɟɪɢɨɞ ɚɜɬɨɤɨɥɟɛɚɧɢɣ; 

- ɩɨɫɥɟɞɧɢɣ ɷɬɚɩ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ: ܭ˓ = Ͳ.͸ ∙ , ˔ܭ 𝑖ܭ = ʹ ∙ 𝐾𝑝𝑇 = 𝑑ܭ , 𝑝ܭ  ∙ 𝑇8 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɫɜɨɣɫɬɜɚ ɪɟɝɭɥɹɬɨɪɚ ɢ 

ɩɪɨɜɟɪɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 

ɗɥɟɦɟɧɬ «ɞɢɫɤɪɟɬɧɵɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ» ɹɜɥɹɟɬɫɹ ɫɭɛɦɨɞɟɥɶɸ, ɜ ɤɨɬɨɪɨɦ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɛɥɨɤ «Ⱦɢɫɤɪɟɬɧɵɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ». ɉɟɪɢɨɞ 

ɤɜɚɧɬɨɜɚɧɢɹ ɡɚɞɚɧ ɪɚɜɧɵɦ 1. 

 

Ɋɢɫɭɧɨɤ 14- Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɜɨɞɚ ɛɟɡ ɨɩɬɢɦɢɡɚɰɢɢ 

ɩɚɪɚɦɟɬɪɨɜ ɉɂȾ- ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɩɨɥɭɱɢɜɲɟɦɭɫɹ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɟɪɟɯɨɞɧɨɣ 

ɩɪɨɰɟɫɫ ɪɚɫɯɨɞɹɳɢɣɫɹ, ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɞɟɦ ɨɩɬɢɦɢɡɚɰɢɸ ɩɚɪɚɦɟɬɪɨɜ ɉɂȾ- 
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ɪɟɝɭɥɹɬɨɪɚ. ȼɵɛɟɪɟɦ ɜ ɩɚɥɢɬɪɟ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɞɟɥ Аɧаɥɢɡ ɢ ɨɩɬɢɦɢɡацɢя ɢ 

ɜɨɡɶɦɟɦ ɛɥɨɤ Ɉɩɬɢɦɢɡаɬɨɪ. 

ɍɫɬɚɧɨɜɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: 

- ȼɪɟɦɹ ɪɚɫɱɟɬɚ = 100; 

- ɞɨɩɭɫɬɢɦɨɟ ɩɟɪɟɪɭɝɭɥɢɪɨɜɚɧɢɟ = 11%. 

 

Ɋɢɫɭɧɨɤ 15- ɋɯɟɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ 

 

ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, 

ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɳɢɣ ɨɬɤɥɨɧɟɧɢɸ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɡɚɞɚɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɧɚɛɥɸɞɚɟɦɨɦɭ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. Ɉɧ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɛɨɥɶɲɟ 

ɷɬɨ ɨɬɤɥɨɧɟɧɢɟ. ȿɫɥɢ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɪɚɜɟɧ ɡɚɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɬɨ ɜɵɯɨɞɧɨɣ 

ɪɚɜɟɧ ɧɭɥɸ. Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɥɶɤɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

ɡɧɚɱɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɧɢɤɨɝɞɚ ɧɟ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ 

ɡɧɚɱɟɧɢɢ. ɋɭɳɟɫɬɜɭɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ ɬɚɤɨɦɭ 

ɨɬɤɥɨɧɟɧɢɸ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, 

ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɜɵɯɨɞɧɭɸ ɜɟɥɢɱɢɧɭ ɢɦɟɧɧɨ ɧɚ ɷɬɨɦ ɡɧɚɱɟɧɢɢ. 

ɑɟɦ ɛɨɥɶɲɟ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦ ɢ 

ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ (ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ), ɬɟɦ ɦɟɧɶɲɟ ɫɬɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ, 

ɨɞɧɚɤɨ ɩɪɢ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɭɫɢɥɟɧɢɹ, ɩɪɢ ɧɚɥɢɱɢɢ ɡɚɞɟɪɠɟɤ ɜ 

ɫɢɫɬɟɦɟ, ɦɨɝɭɬ ɧɚɱɚɬɶɫɹ ɚɜɬɨɤɨɥɟɛɚɧɢɹ, ɚ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɩɨɬɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɢɧɬɟɝɪɚɥɭ ɨɬ ɨɬɤɥɨɧɟɧɢɹ 

ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ. ȿё ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɢ. 

Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɹɬɨɪɭ ɫɨ ɜɪɟɦɟɧɟɦ ɭɱɟɫɬɶ ɫɬɚɬɢɱɟɫɤɭɸ ɨɲɢɛɤɭ. 

ȿɫɥɢ ɫɢɫɬɟɦɚ ɧɟ ɢɫɩɵɬɵɜɚɟɬ ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɟɧɢɣ, ɬɨ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ 

ɜɪɟɦɹ ɪɟɝɭɥɢɪɭɟɦɚɹ ɜɟɥɢɱɢɧɚ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ, ɫɢɝɧɚɥ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɛɭɞɟɬ ɪɚɜɟɧ ɧɭɥɸ, ɚ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɛɭɞɟɬ 
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ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, 

ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɚɜɬɨɤɨɥɟɛɚɧɢɹɦ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɬɟɦɩɭ ɢɡɦɟɧɟɧɢɹ 

ɨɬɤɥɨɧɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ 

ɨɬɤɥɨɧɟɧɢɹɦ ɨɬ ɰɟɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɝɧɨɡɢɪɭɸɬɫɹ ɜ ɛɭɞɭɳɟɦ. 

Ɉɬɤɥɨɧɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɜɧɟɲɧɢɦɢ ɜɨɡɦɭɳɟɧɢɹɦɢ ɢɥɢ ɡɚɩɚɡɞɵɜɚɧɢɟɦ 

ɜɨɡɞɟɣɫɬɜɢɹ ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɫɢɫɬɟɦɭ. 

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɤ Ɉɩɬɢɦɢɡацɢя. ȼ ɤɚɱɟɫɬɜɟ 

ɦɟɬɨɞɚ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞ. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪɵ ɜɨ ɜɪɟɦɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɢ ɧɚɫɬɪɚɢɜɚɬɶ 

ɪɟɝɭɥɹɬɨɪ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɬɢɦɢɡɚɰɢɢ ɜɟɤɬɨɪ ɢɡ ɬɪɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (ɫɨɫɬɚɜɥɹɸɳɢɯ) 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤ Заɩɢɫь ɜ ɫɩɢɫɨɤ ɫɢɝɧаɥɨɜ, ɨɬɤɭɞɚ ɜɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɩɟɪɟɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɞɢɫɤɪɟɬɧɵɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ, ɢɡɦɟɧɹɹ ɟɝɨ ɩɚɪɚɦɟɬɪɵ. ȼ 

ɛɥɨɤɟ Ɉɩɬɢɦɢɡацɢя ɡɚɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ: ɚɛɫɨɥɸɬɧɚɹ ɬɨɱɧɨɫɬɶ ɩɨɞɛɨɪɚ 

ɡɧɚɱɟɧɢɣ ɜɵɯɨɞɨɜ - 0.001, ɧɚɱɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɜɵɯɨɞɨɜ ɛɥɨɤɚ - 0, 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɨɜ ɛɥɨɤɚ-0. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ ɢ ɧɚɫɬɪɨɣɤɢ ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ (ܭ𝑝 = Ͳ.ʹ, ܭ𝑖 = ͳ.ͳʹͶ͵Ͳ͹ʹ𝐸 − ʹͺͻ, ܭ𝑑 = ʹ.ͳʹͳͻͻͷͺ𝐸 − ͵ͳͶ) 

ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ (ɪɢɫɭɧɨɤ 16) ɋȺɍ ɩɪɢɨɛɪёɥ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ-0%, ɨɲɢɛɤɚ-0%, ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ- 20 ɫ., 

ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɶ ɨɬɫɭɬɫɬɜɭɟɬ. 
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Ɋɢɫɭɧɨɤ 16 - Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɜɨɞɚ ɫ ɧɚɫɬɪɨɟɧɧɵɦɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɉɂȾ- ɪɟɝɭɥɹɬɨɪɚ 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 
 

ɉɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɪɢɜɨɞɚ ɩɨɜɨɪɨɬɚ ɢ ɧɚɤɥɨɧɚ 

ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ. 

Ɋɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ  ɉɂȾ ɪɟɝɭɥɹɬɨɪɨɜ ɞɥɹ ɩɥɚɜɧɨɫɬɢ ɩɨɜɨɪɨɬɚ ɜ ɫɪɟɞɟ 

SiminTech (ܭ𝑝 = Ͳ.ʹ, ܭ𝑖 = ͳ.ͳʹͶ͵Ͳ͹ʹ𝐸 − ʹͺͻ, ܭ𝑑 = ʹ.ͳʹͳͻͻͷͺ𝐸 − ͵ͳͶ). 

 Ɇɨɞɟɥɶ, ɩɨɡɜɨɥɹɟɬ ɜ ɪɭɱɧɨɦ/ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɢɬɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɭɝɨɥ ɚɡɢɦɭɬɚ/ɧɚɤɥɨɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ. 
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3 Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ 
3.1 ɂɫɬɨɪɢɹ ɪɚɡɜɢɬɢɹ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɟɬɢɤɢ 

 
Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɥɸɞɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɢɢ ɜɫɟ ɟɳɟ ɫɦɨɬɪɢɬɫɹ, ɤɚɤ ɧɟɤɨɬɨɪɵɣ ɩɪɨɪɵɜ, ɛɟɡɭɩɪɟɱɧɵɣ ɜ ɩɨɫɥɟɞɧɢɟ 

ɩɨɥɬɨɪɚ ɞɟɫɹɬɢɥɟɬɢɹ. ȼɩɪɨɱɟɦ, ɫɚɦɚ ɦɵɫɥɶ ɢ ɧɚɱɚɥɨ ɭɩɨɬɪɟɛɥɟɧɢɹ ɫɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɟɬɢɤɢ ɭɯɨɞɢɬ ɜ ɝɥɭɛɶ ɫɢɬɭɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɞɜɟɫɬɢ ɥɟɬ. 

ɋ ɞɚɜɧɢɯ ɜɪɟɦɟɧ ɥɸɞɢ ɫɬɚɥɢ ɪɚɡɦɵɲɥɹɬɶ ɨɛ ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ. ɋɨɝɥɚɫɧɨ ɦɢɮɭ, ɜɟɥɢɱɚɣɲɢɣ ɝɪɟɱɟɫɤɢɣ ɞɟɹɬɟɥɶ ɩɚɥɢɥ 

ɜɪɚɠɟɫɤɢɣ ɮɥɨɬ, ɜɡɹɜɲɢɣ ɜ ɨɫɚɞɭ ɟɝɨ ɪɨɞɧɨɣ ɝɨɪɨɞ ɋɢɪɚɤɭɡɵ, ɛɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ 

ɡɚɠɢɝɚɬɟɥɶɧɵɯ ɡɟɪɤɚɥ. Ɍɚɤɠɟ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɫɭɥɬɚɧɫɤɢɣ ɞɜɨɪɟɰ ɜ Ɍɭɪɰɢɢ 

ɨɬɚɩɥɢɜɚɥɢ ɜɨɞɨɣ, ɫɬɚɹɜɲɟɣ ɩɨɞ ɥɭɱɚɦɢ ɋɨɥɧɰɚ. 

ɉɟɪɜɵɟ ɨɫɨɡɧɚɧɧɵɟ ɨɩɵɬɵ ɩɨ ɞɨɛɵɱɟ ɫɨɥɧɟɱɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɜɨ Ɏɪɚɧɰɢɢ. ɀ.Ȼɸɮɮɨɧ ɛɵɥ ɫɨɡɞɚɬɟɥɟɦ ɩɟɪɜɨɝɨ ɫɨɥɧɟɱɧɨɝɨ 

ɧɚɝɪɟɜɚɬɟɥɹ, ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ ɧɚɩɨɦɢɧɚɥɨ ɜɨɝɧɭɬɨɟ ɡɟɪɤɚɥɨ. ɋɨɥɧɟɱɧɵɟ ɥɭɱɢ, 

ɫɮɨɤɭɫɢɪɨɜɚɧɧɵɟ ɜ ɨɞɧɨɣ ɬɨɱɤɟ, ɛɥɚɝɨɞɚɪɹ ɨɬɪɚɠɟɧɢɸ, ɛɵɥɢ ɫɩɨɫɨɛɧɵ 

ɜɨɫɩɥɚɦɟɧɢɬɶ ɫɭɯɨɟ ɞɟɪɟɜɨ ɧɚ ɞɚɥɟɤɨɟ ɪɚɫɫɬɨɹɧɢɟ. 

ȼɫɤɨɪɟ ɩɨɫɥɟ ɢɡɨɛɪɟɥɢ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɥ ɢɡ ɫɟɛɹ 

ɞɟɪɟɜɹɧɧɵɣ ɹɳɢɤ ɫɨ ɫɬɟɤɥɹɧɧɨɣ ɤɪɵɲɤɨɣ. Ɍɚɤɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨɦɨɝɚɥɨ 

ɲɜɟɞɫɤɨɦɭ ɭɱɟɧɨɦɭ ɇ.ɋɨɫɫɸɪ ɧɚɝɪɟɜɚɬɶ ɜɨɞɭ ɞɨ 88°С. 

 ɉɪɢɦɟɧɟɧɢɟ ɥɢɧɡ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɋɨɥɧɰɚ ɩɪɢɲɥɨ ɧɚ 

ɭɦ ɜ 1774 ɝɨɞɭ ɮɪɚɧɰɭɡɫɤɨɦɭ ɭɱɟɧɨɦɭ Ⱥ. Ʌɚɜɭɚɡɶɟ. ɋɨɝɥɚɫɧɨ ɟɝɨ ɡɚɞɭɦɤɟ, ɜ 

Ⱥɧɝɥɢɢ ɨɬɲɥɢɮɨɜɚɥɢ ɛɨɥɶɲɨɟ ɞɜɨɹɤɨɜɵɩɭɤɥɨɟ ɫɬɟɤɥɨ ɞɥɹ ɪɚɫɩɥɚɜɥɟɧɢɹ 

ɱɭɝɭɧɚ ɢ ɝɪɚɧɢɬɚ. Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɥɚ ɪɚɫɩɥɚɜɥɹɬɶ ɡɚ ɬɪɢ ɫɟɤɭɧɞɵ 

ɱɭɝɭɧ ɢ ɡɚ ɦɢɧɭɬɭ- ɝɪɚɧɢɬ. 

 ɇɨ ɢɦɟɧɧɨ ɫɨɥɧɟɱɧɵɟ ɛɚɬɚɪɟɢ, ɫɩɨɫɨɛɧɵɟ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɫɨɥɧɟɱɧɭɸ 

ɷɧɟɪɝɢɸ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢɡɨɛɪɟɥɢ ɬɨɥɶɤɨ ɜ ɤɨɧɰɟ XIX ɜɟɤɚ. ɂɡɨɛɪɟɬɟɧɢɟ 

ɮɪɚɧɰɭɡɚ Ɉ.Ɇɭɲɚ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɟɱɚɬɢ ɝɚɡɟɬ ɬɢɪɚɠɨɦ 500 ɨɬɬɢɫɤɨɜ ɜ ɱɚɫ.  

ɂɡɨɛɪɟɬɚɬɟɥɶ ɢɫɩɨɥɶɡɨɜɚɥ ɚɩɩɚɪɚɬ, ɤɨɬɨɪɵɣ ɩɪɢ ɩɨɦɨɳɢ ɡɟɪɤɚɥɚ ɫɨɛɢɪɚɥ ɥɭɱɢ 

ɧɚ ɩɚɪɨɜɨɦ ɤɨɬɥɟ, ɚ ɤɨɬɟɥ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɨɞɢɥ ɜ ɞɟɣɫɬɜɢɟ ɩɟɱɚɬɧɭɸ ɦɚɲɢɧɭ. 
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 ɋɩɭɫɬɹ ɝɨɞɵ ɩɪɢɧɰɢɩ: ɋɨɥɧɰɟ-ɜɨɞɚ-ɩɚɪ ɨɫɬɚɜɚɥɫɹ ɩɪɟɠɧɢɦ, ɧɨ 

ɢɧɫɨɥɹɬɨɪɵ ɢɫɩɨɥɶɡɭɸɳɢɟ ɫɨɥɧɟɱɧɭɸ ɷɧɟɪɝɢɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɢɫɶ. ȼ 1953 ɝ 

ɭɱɟɧɵɟ ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɨɜ Ⱥɦɟɪɢɤɢ ɫɨɡɞɚɥɢ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɨɛɪɚɡɭɸɳɟɟ 

ɷɧɟɪɝɢɸ ɋɨɥɧɰɚ ɜ ɷɥɟɤɬɪɢɱɟɫɬɜɨ – ɫɨɥɧɟɱɧɭɸ ɛɚɬɚɪɟɸ. 

 Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ- ɹɜɥɟɧɢɟ, ɨɫɜɨɛɨɠɞɚɸɳɟɟ ɷɥɟɤɬɪɨɧɵ ɬɜɟɪɞɨɝɨ 

ɬɟɥɚ ɢɥɢ ɠɢɞɤɨɫɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɟ, ɨɬɤɪɵɬɵɣ ɜ 70-

ɯ ɝɨɞɚɯ XIX ɜɟɤɚ. ɇɨ ɭɠɟ ɜ 30-ɯ ɝɨɞɚɯ ɚɤɚɞɟɦɢɤ Ⱥ.Ɏ ɂɨɮɮɟ ɜɵɫɤɚɡɚɥɫɹ ɨɛ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɨɬɨɷɥɟɦɟɧɬɨɜ ɜ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɟɬɢɤɟ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ 

ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɬɚɪɟɣ ɛɵɥɢ ɫɥɢɲɤɨɦ ɩɥɨɯɢ, ɩɨɷɬɨɦɭ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɟ ɩɪɟɜɵɲɚɥ 1 ɩɪɨɰɟɧɬɚ. ɉɨɫɥɟ ɦɧɨɝɢɯ ɥɟɬ 

ɢɫɩɵɬɚɧɢɣ ɩɨɥɭɱɢɥɨɫɶ ɫɨɡɞɚɬɶ ɮɨɬɨɷɥɟɦɟɧɬɵ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 10-15 

ɩɪɨɰɟɧɬɨɜ. 

ɉɨɫɥɟ ɬɚɤɢɯ ɨɩɵɬɨɜ ɚɦɟɪɢɤɚɧɫɤɢɟ ɭɱɟɧɵɟ ɩɨɫɬɪɨɢɥɢ ɫɨɥɧɟɱɧɵɟ ɛɚɬɚɪɟɢ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɢɩɚ ɢ ɭɫɬɚɧɨɜɢɥɢ ɢɯ ɜ 1959 ɝɨɞɭ ɧɚ ɨɞɢɧ ɢɡ ɩɟɪɜɵɯ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɩɭɬɧɢɤɨɜ. ɋ ɬɟɯ ɩɨɪ ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɫɩɭɬɧɢɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ. 

 Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɱɟɦ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɬɚɦ ɞɨɪɨɠɟ 

ɦɚɬɟɪɢɚɥ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɧɟɜɟɥɢɤɚ.  

 

3.2 Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ ɜ ɪɚɡɧɵɟ ɩɟɪɢɨɞɵ ɝɨɞɚ 
 

Ⱦɜɢɠɟɧɢɟ ɧɚɲɟɣ ɩɥɚɧɟɬɵ ɩɪɨɢɫɯɨɞɢɬ ɜɨɤɪɭɝ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ ɩɨ 

ɡɚɦɤɧɭɬɨɣ ɨɪɛɢɬɟ. Ɍɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ɜɢɡɭɚɥɶɧɨ ɧɚɩɨɦɢɧɚɟɬ ɜɵɬɹɧɭɬɵɣ 

ɷɥɥɢɩɫ, ɜ ɫɬɨɪɨɧɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɋɨɥɧɰɟ. 
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Ɋɢɫɭɧɨɤ 17- Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ Ɂɟɦɥɢ 

 

 ɉɨɥɧɵɣ ɨɛɨɪɨɬ ɩɨ ɨɪɛɢɬɟ Ɂɟɦɥɹ ɫɨɜɟɪɲɚɟɬ ɡɚ 365-366 ɞɧɟɣ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɢɫɨɤɨɫɧɨɝɨ ɝɨɞɚ), ɬɨ ɩɪɢɛɥɢɠɚɹɫɶ, ɬɨ ɭɞɚɥɹɹɫɶ ɨɬ ɋɨɥɧɰɚ. ɋɚɦɨɟ ɛɥɢɡɤɨɟ 

ɪɚɫɫɬɨɹɧɢɟ Ɂɟɦɥɢ ɤ ɋɨɥɧɰɭ ɩɪɨɹɜɥɹɟɬɫɹ ɜ əɧɜɚɪɟ, ɨɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 147 

ɦɢɥɥɢɨɧɨɜ ɤɢɥɨɦɟɬɪɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɤɨɝɞɚ Ɂɟɦɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ 

ɋɨɥɧɰɭ, ɬɨ ɜ ɸɠɧɵɯ ɫɬɪɚɧɚɯ ɧɚɱɢɧɚɟɬɫɹ ɥɟɬɨ, ɜɟɞɶ ɛɨɥɶɲɨɟ ɨɫɜɟɳɟɧɢɟ 

ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɘɠɧɨɟ ɩɨɥɭɲɚɪɢɟ. 

 Ⱥ ɜ ɢɸɥɟ, ɤɨɝɞɚ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɲɚ ɩɥɚɧɟɬɚ ɨɬɞɚɥɹɟɬɫɹ ɨɬ ɝɥɚɜɧɨɣ ɡɜɟɡɞɵ 

ɩɪɢɦɟɪɧɨ ɧɚ 152 ɦɢɥɥɢɨɧɨɜ ɤɢɥɨɦɟɬɪɚ, ɬɨ ɜ ɫɬɪɚɧɚɯ ɫɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ 

ɧɚɫɬɭɩɚɟɬ ɥɟɬɨ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɸɠɧɵɯ ɝɨɫɩɨɞɫɬɜɭɟɬ ɡɢɦɚ. ɑɟɦ ɛɨɥɶɲɟ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɋɨɥɧɰɚ ɞɨ Ɂɟɦɥɢ, ɬɟɦ ɛɨɥɶɲɟ ɫɜɟɬɚ ɢ ɬɟɩɥɚ ɩɨɥɭɱɚɬ ɫɬɪɚɧɵ 

ɫɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ. 

 Ɉɫɜɟɳɟɧɢɟ Ɂɟɦɥɢ ɜ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɫ ɭɞɚɥɟɧɧɨɫɬɶɸ ɧɚɲɟɣ ɩɥɚɧɟɬɵ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɢ ɨɬ 

ɫɬɟɩɟɧɢ ɩɨɜɨɪɨɬɚ Ɂɟɦɥɢ. 

 Ɂɟɦɧɚɹ ɨɫɶ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɮɚɤɬɨɪɨɦ ɧɚ ɫɦɟɧɭ ɜɪɟɦɟɧ ɝɨɞɚ. ɉɨɦɢɦɨ 

ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɋɨɥɧɰɚ, Ɂɟɦɥɹ ɭɫɩɟɜɚɟɬ ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɢ ɜɨ ɤɪɭɝ ɫɨɛɫɬɜɟɧɧɨɣ 

ɧɟɜɢɞɢɦɨɣ ɨɫɢ. Ɉɬɤɥɨɧɟɧɢɟ ɨɫɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɨɫɬɚɜɥɹɟɬ 23,5 ɝɪɚɞɭɫɚ ɜ 

ɫɬɨɪɨɧɭ ɝɥɚɜɧɨɣ ɡɜɟɡɞɵ, ɨɛɨɪɨɬ ɠɟ ɜɨɤɪɭɝ ɨɫɢ ɫɨɫɬɚɜɥɹɟɬ 24 ɱɚɫɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɦɟɧɭ ɞɥɹ ɢ ɧɨɱɢ. Ɉɬɫɭɬɫɬɜɢɟ ɨɬɤɥɨɧɟɧɢɹ ɧɟ ɩɨɡɜɨɥɢɥɨ ɛɵ ɫɦɟɧɢɬɶ ɜɪɟɦɟɧɚ ɝɨɞɚ 

ɢ ɨɫɬɚɜɚɥɨɫɶ ɛɵ ɩɨɫɬɨɹɧɧɵɦ. 
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 ɉɨɞ ɩɪɹɦɵɦɢ ɥɭɱɚɦɢ ɨɤɚɡɵɜɚɟɬɫɹ ɷɤɜɚɬɨɪ ɜ ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ, ɜ ɬɨɠɟ 

ɜɪɟɦɹ ɤɚɤ ɜ ɞɧɢ ɫɨɥɧɰɟɫɬɨɹɧɢɹ ɋɨɥɧɰɟ ɜ ɡɟɧɢɬɟ ɛɭɞɟɬ ɧɚ ɲɢɪɨɬɚɯ 23,5 ɝɪɚɞɭɫɨɜ, 

ɦɟɞɥɟɧɧɨ ɩɪɢɛɥɢɠɚɹɫɶ ɜ ɨɫɬɚɥɶɧɨɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɹ ɝɨɞɚ ɤ ɧɭɥɟɜɨɣ ɲɢɪɨɬɟ. 

ɀɢɬɟɥɢ ɫɬɪɚɧ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɷɤɜɚɬɨɪɟ, ɧɟ ɡɧɚɸɬ ɯɨɥɨɞɚ ɢɡ-ɡɚ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, 

ɤɨɬɨɪɵɟ ɩɚɞɚɸɬ ɨɬɜɟɫɧɨ ɢ ɧɟ ɪɚɫɫɟɢɜɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ. 

 ɂɡ-ɡɚ ɩɨɩɟɪɟɦɟɧɧɵɯ ɩɨɥɸɫɨɜ, ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɥɭɱɚɯ ɋɨɥɧɰɚ, 

ɩɪɨɢɫɯɨɞɢɬ ɞɥɢɬɟɥɶɧɵɟ ɧɨɱɶ ɢ ɞɟɧɶ ɜ ɩɟɪɢɨɞ ɜ ɩɨɥɝɨɞɚ, ɧɨ ɤɨɝɞɚ ɨɫɜɟɳɟɧɧɵɦ 

ɨɤɚɡɵɜɚɟɬɫɹ ɋɟɜɟɪɧɵɣ ɩɨɥɸɫ, ɬɨ ɜ ɫɟɜɟɪɧɨɦ ɩɨɥɭɲɚɪɢɢ ɩɪɢɯɨɞɢɬ ɜɟɫɧɚ.  

 ɇɨ ɫɥɟɞɭɸɳɢɟ ɩɨɥɝɨɞɚ ɤ ɋɨɥɧɰɭ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɜɟɪɧɭɬ ɘɠɧɵɣ ɩɨɥɸɫɵ 

ɬɨɝɞɚ ɧɚɱɢɧɚɟɬɫɹ ɥɟɬɨ, ɚ ɜ ɫɟɜɟɪɧɵɯ ɫɬɪɚɧɚɯ ɡɢɦɚ. 

 

Ɋɢɫɭɧɨɤ 18- ɉɨɥɨɠɟɧɢɟ ɫɨɥɧɰɚ ɜ ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ ɢ ɜ ɨɛɵɱɧɵɟ 

 

 Ȼɵɜɚɟɬ, ɱɬɨ Ɂɟɦɥɹ ɨɤɚɡɵɜɚɟɬɫɹ ɜ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ, ɤɨɝɞɚ ɥɭɱɢ ɪɚɜɧɨɦɟɪɧɨ 

ɨɫɜɟɳɚɸɬ ɟɟ ɩɨɜɟɪɯɧɨɫɬɶ. Ɍɚɤɢɦɢ ɞɧɹɦɢ ɹɜɥɹɸɬɫɹ- ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ. ȼɟɫɧɨɣ 

– 21 ɦɚɪɬɚ ɢ ɨɫɟɧɶɸ – 23 ɫɟɧɬɹɛɪɹ. 

 Ɍɚɤɠɟ ɛɵɜɚɸɬ ɞɧɢ, ɫɨɥɧɰɟɫɬɨɹɧɢɹ- ɋɨɥɧɰɟ ɧɚɯɨɞɢɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ 

ɜɵɫɨɤɨ ɢɥɢ ɧɢɡɤɨ ɧɚɞ ɝɨɪɢɡɨɧɬɨɦ. 

 

3.3 Ɉɪɢɟɧɬɚɰɢɹ ɢ ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 
 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɨɱɟɧɶ ɜɚɠɟɧ ɭɝɨɥ ɚɡɢɦɭɬɚ ɢ ɧɚɤɥɨɧ ɭɫɬɚɧɨɜɤɢ. Ⱦɥɹ ɩɨɝɥɨɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 
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ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɩɚɧɟɥɶ ɛɚɬɚɪɟɢ ɪɟɤɨɦɟɧɞɭɸɬ ɪɚɫɩɨɥɚɝɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɥɭɱɚɦ. ɇɨ ɢɡ-ɡɚ ɫɦɟɧɵ ɫɭɬɨɤ ɢ ɩɟɪɢɨɞɚ ɝɨɞɚ ɋɨɥɧɰɟ ɩɨɞ ɪɚɡɧɵɦ ɭɝɥɨɦ ɨɫɜɟɳɚɟɬ 

Ɂɟɦɥɸ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɢɥɭɱɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɭɱɢɬɶ ɬɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ. 

Ⱦɥɹ ɨɰɟɧɢɜɚɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɩɨɥɨɠɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɢ ɭɱɢɬɵɜɚɟɬɫɹ 

ɢɡɦɟɧɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɋɨɥɧɰɚ, ɚ ɬɚɤɠɟ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɋɨɥɧɰɚ ɢ ɜɨɤɪɭɝ 

ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɚɪɚɦɟɬɪɵ: 

- ɑɚɫɨɜɨɣ ɭɝɨɥ (ω)- ɉɟɪɟɜɨɞ ɦɟɫɬɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɝɪɚɞɭɫɵ. ɑɚɫɨɜɨɣ 

ɭɝɨɥ ɜ ɩɨɥɞɟɧɶ ɪɚɜɟɧ ɧɭɥɸ, ɩɨɜɨɪɨɬ Ɂɟɦɥɢ ɡɚ ɱɚɫ ɫɨɫɬɚɜɥɹɟɬ 15 ɝɪɚɞɭɫɨɜ; 

- ɲɢɪɨɬɚ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ (φ)– Ɉɩɪɟɞɟɥɢɬɟɥɶ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɟɧɢɟ , 

ɧɚɫɤɨɥɶɤɨ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɨ ɫɟɜɟɪɧɟɟ ɢɥɢ ɸɠɧɟɟ ɨɬ ɷɤɜɚɬɨɪɚ ɢ ɧɚɫɱɢɬɵɜɚɟɬ 

ɭɝɨɥ ɨɬ 0 ɞɨ 90 ɝɪɚɞɭɫɨɜ, ɨɬɱɢɬɵɜɚɟɦɵɣ ɨɬ ɷɤɜɚɬɨɪɚ ɞɨ ɨɞɧɨɝɨ ɢɡ ɩɨɥɸɫɨɜ; 

- ɧɚɤɥɨɧ ɤ ɝɨɪɢɡɨɧɬɭ (β)- ɭɝɨɥ ɦɟɠɞɭ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ; 

   

Ɋɢɫɭɧɨɤ 19- Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɭɝɥɚ ɧɚɤɥɨɧɚ 

 

- ɭɝɨɥ ɫɤɥɨɧɟɧɢɹ ɋɨɥɧɰɚ (δ)- ɡɚɜɢɫɢɬ ɨɬ ɜɪɚɳɟɧɢɹ Ɂɟɦɥɢ ɜɨɤɪɭɝ 

ɋɨɥɧɰɚ. ɂɡ-ɡɚ ɧɚɥɢɱɢɹ ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ ɢ ɨɪɛɢɬɵ ɜɪɚɳɟɧɢɹ ɮɨɪɦɵ ɷɥɥɢɩɫɚ, ɬɨ 

ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬ 23.45 ɝɪɚɞɭɫɨɜ ɞɨ -23.45. Ⱦɜɚ ɪɚɡɚ ɜ ɝɨɞ ɭɝɨɥ 

ɫɤɥɨɧɟɧɢɹ ɪɚɜɟɧ ɧɭɥɸ ɜ ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɞɥɹ ɭɝɥɚ ɫɤɥɨɧɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝛿 = ±ʹ͵.Ͷͷ ∙ sin ሺ͵͸Ͳ ଶ8ସ+௡ଷ଺ହ ሻ, 
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ɝɞɟ n-ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ (ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɨɬ 1-ɝɨ ɹɧɜɚɪɹ), ɫɤɥɨɧɟɧɢɟ ɋɨɥɧɰɚ 

ɩɥɚɜɧɨ ɦɟɧɹɟɬɫɹ ɨɬ + 23,5° ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɝɨ ɫɨɥɧɰɟɫɬɨɹɧɢɹ ɞɨ - 23,5° ɜ ɩɟɪɢɨɞ 

ɡɢɦɧɟɝɨ ɫɨɥɧɰɟɫɬɨɹɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 20- Ɉɫɧɨɜɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɝɥɵ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ 

 

- ɚɡɢɦɭɬ (α)-  ɭɝɨɥ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɨɬɤɥɨɧɟɧɢɟ ɩɚɧɟɥɢ ɨɬ ɸɠɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 21- ɉɨɥɨɠɟɧɢɟ ɭɝɥɚ ɚɡɢɦɭɬɚ 

 

Ⱦɥɹ ɧɚɢɥɭɱɲɟɝɨ ɩɨɩɚɞɚɧɢɹ ɧɚ ɩɚɧɟɥɶ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɤɨɥɢɱɟɫɬɜɚ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɩɚɧɟɥɶ ɧɚɤɥɨɧɹɟɬɫɹ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɭɝɥɭ ɝɨɪɢɡɨɧɬɚ β, ɭɝɨɥ 

ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܷ = 𝑔ݐ |ͻͲ − β|ݏ𝑖݊|ͻͲ − β| 
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Ɉɱɟɧɶ ɱɚɫɬɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɛɭɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ ɢɝɪɚɟɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ, 

ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ 

ɭɫɬɚɧɨɜɤɢ. 

 

3.4 ȼɢɡɭɚɥɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ 
 

 Ɉɩɟɪɚɬɨɪ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢɬɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ, ɢɫɩɨɥɶɡɭɟɬ 

ɫɢɫɬɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ 

ɜɵɫɬɭɩɚɟɬ ɩɚɧɟɥɶ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. Ȼɥɚɝɨɞɚɪɹ ɩɚɧɟɥɢ ɩɪɢɧɢɦɚɸɬɫɹ 

ɪɟɲɟɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɨɛɴɟɤɬɚ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɚɧɧɵɟ ɨ ɲɢɪɨɬɨɦ ɩɨɥɨɠɟɧɢɢ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɞɧɟ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɜɨɡɦɨɠɧɨ ɭɡɧɚɬɶ ɬɨɱɤɭ ɜɨɫɯɨɞɚ ɢ 

ɡɚɯɨɞɚ ɋɨɥɧɰɚ. 

 ȼ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɤɧɚ 

ɚɧɢɦɚɰɢɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ: 

- Ɋɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɢɧɬɟɪɮɟɣɫɚ; 

- ɪɚɡɪɚɛɨɬɤɚ ɥɨɝɢɤɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɫɤɪɢɩɬɟ ɩɪɨɟɤɬɚ; 

- ɫɜɹɡɵɜɚɧɢɟ ɷɤɪɚɧɧɵɯ ɮɨɪɦ ɢ ɚɥɝɨɪɢɬɦɨɜ ɱɟɪɟɡ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ 

ɩɚɤɟɬɚ. 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɫɨɡɞɚɧɢɹ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɢɧɬɟɪɮɟɣɫɚ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɢɟ ɩɪɢɦɢɬɢɜɵ ɤɚɤ: ɤɧɨɩɤɢ, ɫɟɧɫɨɪɵ, ɫɬɚɬɢɱɟɫɤɢɟ ɮɢɝɭɪɵ, 

ɬɟɤɫɬɨɜɵɟ ɪɟɞɚɤɬɨɪɵ. 

ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ ɤɧɨɩɨɤ- ɝɟɧɟɪɚɰɢɹ ɫɢɝɧɚɥɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɧɚɠɚɬɢɢ 

ɧɚ ɤɧɨɩɤɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɠɢɦɚ. ɗɥɟɦɟɧɬ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɮɢɤɫɚɰɢɢ, ɱɬɨ ɨɡɧɚɱɚɟɬ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɞ ɨɛɴɟɤɬɨɦ. 

ɋɟɧɫɨɪ- ɷɥɟɦɟɧɬ ɞɥɹ ɪɭɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɦɢɬɚɰɢɟɣ ɞɜɢɠɟɧɢɹ 

ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ. ɉɟɪɟɦɟɳɟɧɢɟ ɨɛɴɟɤɬɚ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɪɢ ɭɞɟɪɠɚɧɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɟɧɫɨɪɧɨɣ ɤɧɨɩɤɢ, ɬɟɦ ɫɚɦɵɦ ɛɨɥɟɟ ɬɨɱɧɨ ɤɨɧɬɪɨɥɢɪɭɹ 

ɧɟɨɛɯɨɞɢɦɨɟ ɩɨɥɨɠɟɧɢɟ ɋɨɥɧɰɚ. 
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Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɢɡɭɚɥɶɧɨɦ ɨɤɧɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɤɫɬɨɜɵɟ ɪɟɞɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɪɨɥɶ ɰɢɮɪɨɜɨɝɨ ɢɧɞɢɤɚɬɨɪɚ, 

ɨɬɨɛɪɚɠɚɸɳɟɝɨ ɤɨɧɤɪɟɬɧɵɟ ɞɚɧɧɵɟ ɜɧɨɫɢɦɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɢɥɢ ɧɚɨɛɨɪɨɬ, 

ɞɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ. 

ɗɤɪɚɧɧɚɹ ɮɨɪɦɚ ɜɢɡɭɚɥɶɧɨɝɨ ɨɤɧɚ ɚɧɢɦɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 22. 

 

Ɋɢɫɭɧɨɤ 22- ȼɢɡɭɚɥɶɧɨɟ ɨɤɧɨ ɚɧɢɦɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɟɤɬɨɪɢɟɣ ɞɜɢɠɟɧɢɹ 

ɋɨɥɧɰɚ 

 

 ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɟɤɬɚ ɧɚ ɪɚɫɱɟɬ ɦɨɝɭɬ ɢɦɢɬɢɪɨɜɚɬɶɫɹ ɞɟɣɫɬɜɢɹ ɨɩɟɪɚɬɨɪɚ 

ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɢɫɬɟɦɨɣ. ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶɫɹ ɜ 

ɞɟɣɫɬɜɢɹ ɧɚ ɫɯɟɦɟ ɨɛɳɟɝɨ ɜɢɞɚ. 

 

3.5 Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɢɡ ɮɚɣɥɚ Excel 
 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɱɢɬɚɛɟɥɶɧɨɫɬɢ ɢ ɨɛɴɟɦɚ ɧɟɧɭɠɧɨɣ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 

ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɩɨɫɬɨɪɨɧɧɢɣ ɮɚɣɥ, ɜ ɤɨɬɨɪɵɣ ɩɪɢɯɨɞɢɬ ɥɸɛɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɱɬɟɧɢɟ ɢɡ ɮɚɣɥɚ. 

 Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɜ ɮɚɣɥ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɹɦɵɦ 

ɩɭɬɟɦ ɡɚɩɢɫɢ ɬ.ɟ. ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɛɥɨɤɚ.  

Ɏɨɪɦɚɬ ɮɚɣɥɚ ɧɟ ɜɥɢɹɟɬ ɧɚ ɪɚɛɨɬɭ ɫ ɩɪɨɝɪɚɦɦɨɣ, ɧɨ ɞɥɹ ɭɞɨɛɫɬɜɚ ɜ ɫɥɭɱɚɟ 

ɪɭɱɧɨɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟɦ ɢɡɜɟɫɬɧɵɟ ɬɢɩɵ ɮɚɣɥɨɜ. 
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Ɏɚɣɥ ɫɥɭɠɢɬ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɛɴɟɦɧɨɣ ɩɨɜɬɨɪɹɸɳɢɣɫɹ 

ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɢ ɞɥɹ ɡɚɩɢɫɢ ɧɨɜɵɯ, ɱɬɟɧɢɹ, ɚ ɬɚɤɠɟ ɭɞɚɥɟɧɢɹ ɞɚɧɧɵɯ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɫɬɨɪɨɧɧɟɝɨ ɮɚɣɥɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɮɚɣɥ Excel, 

ɷɬɨ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɚɛɥɢɰɚɦɢ, ɱɬɨ ɨɬɥɢɱɧɨ ɩɨɡɜɨɥɹɟɬ 

ɪɚɛɨɬɚɬɶ ɫɨ ɫɬɪɨɤɚɦɢ ɢ ɫɬɨɥɛɰɚɦɢ ɞɚɧɧɵɯ. 

Ⱦɚɧɧɵɟ ɮɚɣɥɚ ɛɵɥɢ ɜɧɟɫɟɧɵ ɜɪɭɱɧɭɸ ɢɡ ɪɚɫɱɟɬɚ ɬɨɱɤɢ ɜɨɫɯɨɞɚ ɢ ɡɚɯɨɞɚ 

ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɮɨɪɦɭɥɚɦ ɢɡ ɬɟɨɪɢɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ.  

ɇɚɩɢɫɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɜ ɫɤɪɢɩɬɟ (ɪɢɫɭɧɨɤ 23) ɩɨɡɜɨɥɹɟɬ ɱɢɬɚɬɶ ɢ 

ɡɚɝɪɭɠɚɬɶ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɶɹ (ɩɨɪɹɞɤɨɜɵɣ ɞɟɧɶ) ɢɡ ɭɤɚɡɚɧɧɨɣ 

ɫɬɪɨɤɢ ɢ ɫɬɨɥɛɰɚ ɬɚɛɥɢɰɵ 

 

Ɋɢɫɭɧɨɤ 23- ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɫɤɪɢɩɬɚ ɩɪɨɟɤɬɚ 

 

ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɟ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɞɜɟ ɩɟɪɟɦɟɧɧɵɟ (ɬɨɱɤɚ 

ɜɨɫɯɨɞɚ, ɬɨɱɤɚ ɡɚɯɨɞɚ), ɩɨɫɥɟɞɭɸɳɚɹ ɡɚɝɪɭɡɤɚ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɡɚɩɢɫɢ ɞɚɧɧɵɯ ɜ 

ɩɟɪɟɦɟɧɧɨɣ. 

Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

 

3.6 Ɋɟɚɥɢɡɚɰɢɹ ɫɬɪɭɤɬɭɪɧɨɣ ɦɨɞɟɥɢ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ 
 

 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɬɨɛɪɚɠɚɟɬ ɩɪɢɧɰɢɩ ɩɟɪɟɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɩɨ ɡɚɞɚɧɧɨɣ 
ɬɪɚɟɤɬɨɪɢɢ. ɋɯɟɦɚ ɨɩɪɟɞɟɥɹɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ, ɢɯ 
ɧɚɡɧɚɱɟɧɢɹ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 
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ɋɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɦɨɞɭɥɟɣ: 

1 ɋɩɢɫɨɤ ɫɢɝɧɚɥɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɧɚ ɜɯɨɞ; 

2 ɢɦɢɬɚɬɨɪ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ; 

3 ɬɟɤɭɳɟɟ ɩɨɥɨɠɟɧɢɟ ɋɨɥɧɰɚ. 

 

Ɋɢɫɭɧɨɤ 24- ɋɬɪɭɤɬɭɪɧɚɹ ɦɨɞɟɥɶ ɢɦɢɬɚɰɢɢ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ 

ɋɭɛɦɨɞɟɥɶ «ɂɦɢɬɚɰɢɹ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɯɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɨɦ ɞɜɢɠɟɧɢɹ. 

 ɋɯɟɦɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɷɥɟɦɟɧɬɵ: «ɩɨɪɬ ɜɯɨɞɚ/ɜɵɯɨɞɚ» ɢɡ ɜɤɥɚɞɤɢ 

«ɋɭɛɫɬɪɭɤɬɭɪɵ», «Ʉɨɧɫɬɚɧɬɚ» (6 ɲɬ.)  ɢɡ ɛɢɛɥɢɨɬɟɤɢ «ɂɫɬɨɱɧɢɤɢ», «ɋɭɦɦɚɬɨɪ» 

ɢ «ɍɫɢɥɢɬɟɥɶ» (6 ɲɬ.) ɢɡ ɛɢɛɥɢɨɬɟɤɢ «Ɉɩɟɪɚɬɨɪɵ», «ɑɬɟɧɢɟ ɢɡ ɫɩɢɫɤɚ ɫɢɝɧɚɥɨɜ» 

ɫ ɜɤɥɚɞɤɢ «ɋɢɝɧɚɥɵ», «Ɉɩɟɪɚɬɨɪ ɂɅɂ» ɢɡ  ɛɢɛɥɢɨɬɟɤɢ «Ʌɨɝɢɱɟɫɤɢɟ» ɢ 

«Ʉɧɨɩɤɚ», «Ʉɥɸɱ ɭɩɪɚɜɥɹɟɦɵɣ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɣ ɬɢɩ 1» , «Ʉɥɸɱ 

ɭɩɪɚɜɥɹɟɦɵɣ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɣ ɬɢɩ 2» ɢɡ ɛɢɛɥɢɨɬɟɤɢ «Ʉɥɸɱɢ». 
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Ɋɢɫɭɧɨɤ 25- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɢɜɨɞɚ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ 

 

ɍɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɢɝɧɚɥɚɦ 

ɜɨɡɦɨɠɧɨ ɧɚɫɬɪɚɢɜɚɬɶ ɜ ɫɜɨɣɫɬɜɚɯ ɨɛɴɟɤɬɚ «ɍɫɢɥɢɬɟɥɶ». 

ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɬɨɱɤɟ ɜɨɫɯɨɞɚ ɢ 

ɡɚɯɨɞɚ ɋɨɥɧɰɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɡɚɩɨɥɧɹɸɬɫɹ ɞɚɧɧɵɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɥɸɱɟɣ ɩɨɞɴɟɦɚ 

ɢ ɫɩɭɫɤɚ ɨɛɴɟɤɬɚ. Ɂɚɜɟɪɲɚɸɳɢɦ ɲɚɝɨɦ ɪɚɛɨɬɵ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ 

ɧɚ 3D-ɦɨɞɭɥɶ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 
 

 Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɬɟɤɭɳɟɟ 

ɩɨɥɨɠɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɭɱɧɨɝɨ/ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɨɥɨɠɟɧɢɹ ɫɨɥɧɰɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ.  

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɟɲɧɢɯ ɮɚɣɥɨɜ, ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 

ɜɪɟɦɹ ɜɨɫɯɨɞɚ/ɡɚɯɨɞɚ ɨɛɴɟɤɬɚ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 
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4 Ɇɨɞɭɥɶ 3D ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ SiminTech 
4.1 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɮɟɪɟ 

 
ɋ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɧɨɜɟɣɲɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨɡɧɢɤɥɨ ɧɚɢɛɨɥɟɟ 

ɪɚɡɜɢɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɫɮɟɪɟ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɫɢɫɬɟɦ 

ɨɛɪɚɛɚɬɵɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɨɜ, ɫɯɟɦ, ɝɪɚɮɢɤɨɜ ɜɨɡɦɨɠɧɨ 

ɫɨɜɟɪɲɚɬɶ ɢ ɧɚ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦ, ɢɧɠɟɧɟɪɚɦ ɢɥɢ ɞɪɭɝɢɦ ɞɟɹɬɟɥɹɦ ɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɜ ɫɨɡɞɚɧɢɢ 

ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɪɨɟɤɬɚ ɢɥɢ ɠɟ ɨɛɴɟɤɬɚ- ɦɨɞɟɥɢ. 

3D- ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɩɪɨɰɟɞɭɪɚ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɬɪɟɯɦɟɪɧɵɯ 

ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɶɸ ɩɨɤɚɡɚɬɶ ɪɚɡɦɟɪ, ɮɨɪɦɭ 

ɞɚɠɟ ɬɟɤɫɬɭɪɭ ɨɛɴɟɤɬɚ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɝɪɨɦɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɫɜɨɟ ɦɚɫɬɟɪɫɬɜɨ ɧɟ ɬɨɥɶɤɨ ɞɢɡɚɣɧɟɪɚɦ, ɸɜɟɥɢɪɚɦ, ɧɨ ɢ 

ɢɧɠɟɧɟɪɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɮɟɪɟ. 

ɉɪɟɢɦɭɳɟɫɬɜ ɭ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞ ɞɪɭɝɢɦɢ ɜɚɪɢɚɧɬɚɦɢ 

ɬɪɚɧɫɥɢɪɨɜɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɱɟɧɶ ɦɧɨɝɨ. 

- Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫ ɤɚɠɞɵɦ ɞɧɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɜ ɩɪɨɪɢɫɨɜɤɟ ɞɟɬɚɥɟɣ ɬɟɤɫɬɭɪɵ; 

- ɛɨɥɟɟ ɬɨɱɧɚɹ ɦɨɞɟɥɶ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 2D, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɚɹ 

ɤ ɪɟɚɥɶɧɨɫɬɢ; 

- ɛɨɥɟɟ ɭɞɨɛɧɨɟ ɜɧɟɫɟɧɢɟ ɩɨɩɪɚɜɨɤ (ɍɞɚɥɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ ɢɥɢ 

ɞɨɛɚɜɥɟɧɢɟ); 

- ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɴɟɤɬɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɫ ɥɸɛɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, ɞɥɹ ɛɨɥɟɟ 

ɞɟɬɚɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɢɥɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɞɟɥɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɞ ɬɟɦ ɤɚɤ ɫɨɡɞɚɜɚɬɶ ɦɨɞɟɥɢ ɢɥɢ ɤɨɧɫɬɪɭɤɰɢɸ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɨ, ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɨɛɴɟɤɬ ɜ 

ɜɢɡɭɚɥɶɧɨɦ ɪɟɞɚɤɬɨɪɟ, ɩɨɫɦɨɬɪɟɬɶ, ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɬɶ ɜɫɟ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ, ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɧɸɚɧɫɚɦɢ, ɚ ɬɚɤɠɟ 

ɞɨ ɜɨɩɥɨɳɟɧɢɹ ɜ ɷɤɫɩɥɚɧɬɚɰɢɸ, ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɢɥɢ ɠɟ ɢɡɦɟɧɢɬɶ ɩɨɥɧɨɫɬɶɸ 

ɜɫɸ ɦɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ.  
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Ɍɚɤɨɣ ɤɨɦɩɶɸɬɟɪɧɵɣ ɩɨɞɯɨɞ ɩɨɦɨɝɚɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɞɨɣɬɢ ɫ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɧɨ ɢ ɜɪɟɦɟɧɧɨɣ. 

 

4.2  ɗɬɚɩɵ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɟɣ 
 

ȼɵɩɨɥɧɟɧɢɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 3D ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɫɮɟɪɟ ɜɫɟɝɞɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 

ɧɚɥɢɱɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɤɨɬɨɪɨɟ ɜɵɞɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɤɚɡɱɢɤɨɦ. 

ȼ ɬɨɦ ɱɢɫɥɟ ɢ ɪɚɡɞɟɥ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɥɢɟɧɬ ɭɤɚɡɵɜɚɟɬ ɭɪɨɜɟɧɶ 

ɞɟɬɚɥɢɪɨɜɤɢ ɢ ɜɚɪɢɚɧɬɵ ɫ ɪɚɡɧɵɦɢ ɬɟɤɫɬɭɪɚɦɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɡɪɚɛɨɬɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɞɟɬɚɥɶɧɵɟ ɱɟɪɬɟɠɢ 2D, ɷɬɨɬ ɷɬɚɩ 

ɨɱɟɧɶ ɜɚɠɟɧ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɂɚɞɚɧɢɟ ɢɡɧɚɱɚɥɶɧɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɮɨɪɦɚɬɟ 

ɞɜɭɯɦɟɪɧɵɯ ɱɟɪɬɟɠɟɣ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɜ ɫɟɦɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɡɥɢɧɨɜɤɢ 

ɞɟɬɚɥɢ ɢ ɪɚɡɦɟɪɵ. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ-  ɢɦɩɨɪɬɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢ ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɢ 

ɭɠɟ ɜ ɬɪɟɯɦɟɪɧɨɦ ɦɨɞɭɥɟ. Ɍɚɤɨɣ ɩɨɪɹɞɨɤ ɩɨɞɝɨɬɨɜɤɢ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ 

ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ ɢ ɧɟɬɨɱɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɢɫɩɪɚɜɢɬɶ ɧɟɞɨɫɬɚɬɤɢ. 

 ɉɪɨɟɤɬɢɪɭɹ ɨɛɴɟɤɬ, ɤɨɧɫɬɪɭɤɬɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɧɢɦɚɧɢɟ ɤɚɤ ɨɛ 

ɨɬɞɟɥɶɧɵɯ ɦɨɞɢɮɢɤɚɰɢɹɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ, ɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɢɯ ɜ ɫɨɫɬɚɜɟ ɤɨɦɩɥɟɤɫɚ-ɢɡɞɟɥɢɹ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɰɟɩɰɢɣ ɜ ɩɪɨɝɪɚɦɦɚɯ 3D 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤ 

ɩɪɢɦɟɪɭ, ɫɨɡɞɚɧɢɟ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɥɢɧɟɣɧɨ ɜɵɬɹɧɭɬɵɯ ɨɛɴɟɤɬɨɜ. 

ɗɥɟɦɟɧɬɚɦɢ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɫɩɵɬɚɧɢɟ 

ɞɟɬɚɥɟɣ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɟɯɚɧɢɡɦɨɜ. Ɋɚɫɩɟɱɚɬɚɜ ɢɯ ɧɚ ɩɪɢɧɬɟɪɟ ɜ 

ɦɚɫɲɬɚɛɧɭɸ ɜɟɥɢɱɢɧɭ ɢ ɨɬɬɟɫɬɢɪɨɜɚɜ, ɤɨɧɫɬɪɭɤɬɨɪɵ ɩɪɢɫɬɭɩɚɸɬ ɤ ɡɚɜɨɞɫɤɨɦɭ 

ɩɪɨɢɡɜɨɞɫɬɜɭ. 

 

4.3 ɉɪɢɦɟɧɟɧɢɟ ɦɨɞɭɥɹ 3D ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ SiminTech 
 

Ɇɨɞɭɥɶ 3D ɜɢɡɭɚɥɢɡɚɰɢɢ ɜ SiminTech ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɵɜɚɬɶ 

SiminTech – ɦɨɞɟɥɢ ɢ ɦɨɞɭɥɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɫɤɪɢɩɬ) ɫ ɬɪɟɯɦɟɪɧɵɦɢ 
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ɝɪɚɮɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ. ɋɚɦɢ ɨɛɴɟɤɬɵ, ɤɚɤ ɢ ɞɟɣɫɬɜɢɹ ɧɚɞ ɧɚɦɢ ɨɩɢɫɚɧɵ 

ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋɂ. Ȼɥɚɝɨɞɚɪɹ ɜɲɢɬɵɦ ɮɭɧɤɰɢɹɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ: ɤɚɤ ɡɚɞɚɜɚɬɶ ɧɚɱɚɥɶɧɭɸ, ɬɚɤ ɢ ɢɡɦɟɧɹɬɶ ɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ, 

ɜɪɚɳɚɬɶ ɜɨɤɪɭɝ ɨɫɟɣ Х,ɍ Z, ɢɡɦɟɧɹɬɶ ɦɚɫɲɬɚɛ ɨɛɴɟɤɬɚ ɞɨ ɫɢɦɭɥɹɰɢɢ , ɚ ɬɚɤ ɠɟ ɢ 

ɜɨ ɜɪɟɦɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɵɜɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ 

ɬɪɟɯɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɫɨ ɦɧɨɝɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, SiminTech ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɧɟ 

ɬɨɥɶɤɨ ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɢɦɢɬɢɜɧɵɟ ɮɢɝɭɪɵ, ɧɨ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɨɪɨɧɧɢɟ ɝɨɬɨɜɵɟ 

ɬɪɟɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ ɢ ɩɨɥɧɨɰɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɩɪɨɝɪɚɦɦɟ. ɉɨɥɶɡɨɜɚɧɢɟ ɢ 

ɭɩɪɚɜɥɟɧɢɟ ɦɨɞɟɥɟɣ ɜ ɦɨɞɭɥɟ 3D ɜɨɡɦɨɠɧɨ ɢ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɞɠɨɣɫɬɢɤɚ ɢ 

ɢɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

- ɉɨɫɬɪɨɟɧɢɟ 3D- SiminTech ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɥɨɠɟɧɢɹ 

ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɬ.ɟ. ɫɨɡɞɚɧɢɟ ɟɞɢɧɨɣ ɦɨɞɟɥɢ ɢɡ ɫɨɡɞɚɧɧɵɯ 

ɪɚɧɟɟ ɦɟɥɤɢɯ; 

- ɢɦɩɨɪɬ – ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ ɫɬɨɪɨɧɧɢɯ 

ɩɪɨɝɪɚɦɦ, ɩɟɪɟɜɨɞɢɬɶ ɢɯ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɮɨɪɦɚɬ ɢ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ ɫɪɟɞɭ 

SiminTech ; 

- NordWind – ɋɨɞɟɪɠɢɬ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɫɪɟɞɭ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 

ɩɨɡɜɨɥɹɸɳɚɹ ɡɚɩɭɫɤɚɬɶ ɤɨɧɬɪɨɥɥɟɪ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

- ɪɟɲɟɧɢɟ ɫɥɨɠɧɵɯ ɡɚɞɚɱ- SiminTech ɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɦɨɞɭɥɟɦ 3D, 

ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɚɬɶ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɦɨɞɭɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɨɟɤɬɨɦ ɞɥɹ 

ɪɚɛɨɬɵ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɫɤɪɢɩɬ, ɤɨɬɨɪɵɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɧɚɱɚɥɚ 

ɫɨɡɞɚɧɢɟ ɢ ɧɚɫɬɪɨɣɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɤɧɚ (ɪɢɫɭɧɨɤ 26), ɚ ɡɚɬɟɦ ɨɛɴɹɜɥɟɧɢɟ 

ɩɟɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɡɞɚɧɢɟ ɨɛɴɟɤɬɨɜ, ɚ ɩɨɫɥɟ ɢ ɪɚɛɨɬɚ ɫ ɧɢɦɢ. 

 

Ɋɢɫɭɧɨɤ 26- ɇɚɫɬɪɨɣɤɚ ɫɤɪɢɩɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ 
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Ɏɭɧɤɰɢɢ ɧɚɫɬɪɨɣɤɢ ɨɤɧɚ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɛɨɥɟɟ ɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɨɤɧɨɦ ɦɨɞɭɥɹ. ɉɪɨɰɟɞɭɪɚ Viewer3DSetWindowSize -  ɩɨɡɜɨɥɹɟɬ 

ɡɚɞɚɜɚɬɶ ɪɚɡɦɟɪ ɨɤɧɚ, ɚ Viewer3DSetWindowPosition – ɭɫɬɚɧɨɜɤɭ ɩɨɥɨɠɟɧɢɹ 

ɨɤɧɚ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɦɢɬɢɜɧɵɯ ɮɢɝɭɪ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɮɭɧɤɰɢɢ: 

- viewer3dplotparallelepiped -  ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ, 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 

 

Ɋɢɫɭɧɨɤ 27- ɋɨɡɞɚɧɢɟ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 

 

Ⱦɥɹ ɤɨɧɬɪɚɫɬɚ ɢ ɛɨɥɟɟ ɷɮɮɟɤɬɧɨɣ ɩɟɪɟɞɚɱɢ ɪɟɚɥɶɧɨɝɨ ɨɛɥɢɱɢɹ ɩɚɧɟɥɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɬɟɤɫɬɭɪɵ 

(Viewer3DSetTexture), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɤɚɱɚɜ ɟɟ ɢ ɭɤɚɡɚɜ ɩɭɬɶ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ. 

Ɂɚ ɩɨɜɨɪɨɬ ɩɨ ɚɡɢɦɭɬɭ ɢ ɧɚɤɥɨɧɨɦ ɩɚɧɟɥɢ ɨɬɜɟɱɚɟɬ ɮɭɧɤɰɢɢ 

Viewer3dsetpitch ɢ Viewer3dsetturn.  

ɉɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɞɚɧɢɹ ɧɚɱɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ 

ɡɚɞɚɸɬɫɹ ɜ ɧɚɱɚɥɟ ɫɤɪɢɩɬɚ, ɨɛɜɟɪɧɭɬɵɟ ɜ ɮɭɧɤɰɢɸ  initialization, end. 
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Ɋɢɫɭɧɨɤ 28- Ɏɪɚɝɦɟɧɬ ɡɚɞɚɱɢ ɧɚɱɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ  

 

- viewer3dplotsphere – ɩɪɨɰɟɞɭɪɚ ɫɨɡɞɚɧɢɹ ɫɮɟɪɵ, ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɋɨɥɧɰɚ. 

 

Ɋɢɫɭɧɨɤ 29- ɋɨɡɞɚɧɢɟ ɨɛɴɟɤɬɚ ɋɨɥɧɰɟ 

 

 Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɫɨɥɧɟɱɧɨɝɨ ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɮɭɧɤɰɢɹ 

viewer3dsetposition, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɦɟɳɚɬɶ ɨɛɴɟɤɬ ɨɬ ɡɚɞɚɧɧɵɯ 

ɧɚɱɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɞɨ ɢɡɦɟɧɟɧɧɵɯ. Ⱦɥɹ ɧɚɥɨɠɟɧɢɹ ɬɟɤɫɬɭɪ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɚɧɚɥɨɝɢɱɧɵɟ ɮɭɧɤɰɢɢ, ɱɬɨ ɢ ɭ ɩɚɧɟɥɢ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ SiminTech ɩɨɥɧɨɫɬɶɸ 

ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɥɸɛɵɟ ɡɚɞɚɱɢ ɩɨ ɪɚɛɨɬɟ ɫ ɨɛɴɟɤɬɨɦ 
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4.4  Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 
  

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɦɟɪɚ ɪɚɛɨɬɵ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɜ ɫɪɟɞɟ 

Simintech ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɟɥɚɬɶ ɪɹɞ ɨɩɟɪɚɰɢɣ. 

1 ȼɵɛɨɪ ɩɨɪɹɞɤɨɜɨɝɨ ɞɧɹ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɚɧɟɥɢ. 

 

 

Ɋɢɫɭɧɨɤ 30- ȼɵɛɨɪ ɩɨɪɹɞɤɨɜɨɝɨ ɞɧɹ 

 

ɉɨɪɹɞɤɨɜɵɣ ɞɟɧɶ 185 – ɷɬɨ 3 ɢɸɥɹ, ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. Ɍ.ɟ. ɩɨɥɭɱɚɟɦɚɹ 

ɦɨɳɧɨɫɬɶ ɩɪɟɜɨɫɯɨɞɢɬ ɨɫɬɚɥɶɧɵɟ ɩɟɪɢɨɞɵ ɝɨɞɚ. 

2 ɉɪɨɢɡɜɟɫɬɢ ɞɜɢɠɟɧɢɟ ɋɨɥɧɰɚ ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ 

 

Ɋɢɫɭɧɨɤ 31- ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

3 ɉɨɫɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɜɨɪɨɬɚ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɪɚɫɱɟɬ ɩɨɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ. 
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4 Ɋɚɫɱɟɬ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɛɥɚɝɨɞɚɪɹ ɛɥɨɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 32), ɝɞɟ ɜɵɩɨɥɧɟɧɚ ɮɨɪɦɭɥɚ 

ɪɚɫɱɟɬɚ (ɪɢɫɭɧɨɤ 33). 

 

Ɋɢɫɭɧɨɤ 32- Ɋɚɫɱɟɬ ɩɨɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɛɥɨɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 33- ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦɨ ɦɨɳɧɨɫɬɢ 

 

5 Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɜɵɜɨɞɢɬɫɹ ɧɚ ɝɪɚɮɢɤ 

 

Ɋɢɫɭɧɨɤ 34- Ƚɪɚɮɢɤ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨɜɨɪɨɬ ɢ ɧɚɤɥɨɧ ɭɝɥɚ ɩɨɡɜɨɥɹɟɬ ɩɚɧɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɩɨɥɭɱɚɟɬ 99 ɩɪɨɰɟɧɬɨɜ ɜ 8:15 ɭɬɪɚ. 
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ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 4 
 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɟɧɚ 

ɜɢɡɭɚɥɢɡɚɰɢɹ ɪɚɛɨɬɵ ɩɪɨɟɤɬɚ.  

ɋ ɩɨɦɨɳɶɸ ɤɨɞɚ ɫɨɡɞɚɧɵ ɬɪɟɯɦɟɪɧɵɟ ɦɨɞɟɥɢ ɋɨɥɧɰɚ ɢ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ, 

ɪɟɚɥɢɡɨɜɚɧɵ ɮɭɧɤɰɢɢ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɜɨɪɨɬɚ, ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɧɚɥɨɠɟɧɢɹ 

ɬɟɤɫɬɭɪ ɧɚ ɨɛɴɟɤɬ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɢ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɦɨɞɟɥɢ, ɞɚɧɧɵɟ 

ɩɪɢɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ 

ɨɛɡɨɪ ɪɚɡɜɢɬɢɹ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɧɚ 

ɜɨɡɨɛɧɨɜɥɹɟɦɭɸ ɷɧɟɪɝɢɸ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɫɨɥɧɟɱɧɨɣ 

ɛɚɬɚɪɟɢ, ɪɚɫɫɦɨɬɪɟɧɨ ɞɨɩɨɥɧɟɧɢɟ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɩɪɢɧɰɢɩ 

ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɞɥɹ ɩɨɜɨɪɨɬɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɥɢɹɧɢɹ ɜɨɡɦɭɳɚɸɳɟɦ ɜɨɡɞɟɣɫɬɜɢɢ (ɜɟɬɟɪ) ɛɵɥ ɜɜɟɞɟɧ 

ɉɂȾ-ɪɟɝɭɥɹɬɨɪ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɰɟɧɬɚ ɩɨɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɢɢ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɢɡɭɱɢɬɶ ɬɪɚɟɤɬɨɪɢɸ 

ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ ɜ ɪɚɡɧɵɟ ɩɟɪɢɨɞɵ ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɪɦɢɧɵ, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɶɸ. 

 Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɜɢɡɭɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɛɵɥ ɫɨɛɪɚɧ ɦɟɯɚɧɢɡɦ 

ɫɨɥɧɟɱɧɨɣ ɩɚɧɟɥɢ ɢ ɋɨɥɧɰɚ ɜ ɜɢɞɟ ɫɯɟɦɵ ɜ ɩɪɨɝɪɚɦɦɟ SimInTech, ɩɨɞɤɥɸɱɟɧ 

ɜɢɡɭɚɥɶɧɵɣ 3D ɦɨɞɭɥɶ ɢ ɫɨɡɞɚɧɚ ɨɛɳɚɹ ɛɚɡɚ ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɚɪɚɦɟɬɪɨɜ 

ɦɟɠɞɭ ɩɪɨɟɤɬɚɦɢ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɫɯɟɦɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɢɡɭɚɥɶɧɵɣ ɢ 

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɦɝɧɨɜɟɧɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 

 ɋɨɡɞɚɧɧɚɹ ɬɪɟɯɦɟɪɧɚɹ ɦɨɞɟɥɶ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɢ ɫɨɥɧɟɱɧɨɝɨ 

ɨɛɴɟɤɬɚ ɩɪɟɞɨɫɬɚɜɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɭɱɢɬɶ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɧɟ ɬɨɥɶɤɨ ɜ ɰɟɥɨɦ, 

ɧɨ ɢ ɜ ɨɬɞɟɥɶɧɵɯ ɧɸɚɧɫɚɯ, ɜɵɹɫɧɢɬɶ ɞɟɬɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɫɢɫɬɟɦɵ, ɞɚɬɶ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɡɦɟɧɟɧɢɸ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɧɚɢɯɭɞɲɟɦ ɩɪɨɰɟɧɬɟ 

ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ. 

  ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɡɚɦɟɧɚ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚ ɲɚɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ. ȼ ɲɚɝɨɜɨɦ ɞɜɢɝɚɬɟɥɟ 

ɨɬɫɭɬɫɬɜɭɟɬ ɦɟɯɚɧɢɱɟɫɤɢ ɬɪɭɳɢɟɫɹ ɱɚɫɬɢ ɢɥɢ ɞɟɬɚɥɢ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ 

ɭɫɬɪɨɣɫɬɜɭ ɩɨɜɵɲɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɨɥɶɲɨɣ ɪɟɫɭɪɫ.  
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Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɭɱɚɫɬɢɹ ɨɩɟɪɚɬɨɪɚ 

ɤɨɧɬɪɨɥɢɪɭɟɬ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɋɨɥɧɰɚ ɢ ɫɥɟɞɭɟɬ ɡɚ ɧɢɦ, ɬɟɦ ɫɚɦɵɦ 

ɩɪɟɞɨɬɜɪɚɳɚɹ ɩɨɬɟɪɢ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ. 

 Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɢ 

ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɝɟɥɟɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɚ ɬɚɤɠɟ ɜ ɭɱɟɛɧɨɦ 

ɩɪɨɰɟɫɫɟ ɜ ɤɚɱɟɫɬɜɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ].  – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://minenergo.gov.ru/node/1026. 

20  ɉɂȾ ɪɟɝɭɥɢɪɨɜɚɧɢ ɉɂȾ ɪɟɝɭɥɹɬɨɪ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɩɪɢɦɟɪɚɯ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ].  – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://trubymaster.ru/pid-

regulirovanie-pid-reguljator-na-prakticheskih. 

21 ɋɌɈ 4.2 07 2014. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 

ȼɡɚɦɟɧ ɋɌɈ 4.2 07 2012 ; ɞɚɬɚ ɜɜɟɞ. 09.01.2014. – Ʉɪɚɫɧɨɹɪɫɤ, 2014. – 60ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ʌɢɫɬɢɧɝ ɚɥɝɨɪɢɬɦɚ ɩɨɜɨɪɨɬɚ/ɧɚɤɥɨɧɚ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ 

 

initialization 

end; 

 

begin 

if ((3D_red> 0) and (3D_red <0.9)) 

then  

begin  

 

Contrl_FiYminus= -90; 

end 

end; 

 

begin 

if ((3D_red> 1) and (3D_red <5.9)) 

then  

begin  

 

Contrl_FiYminus=-(3D_red *9); 

end 

end; 

 

begin 

if ((3D_red> 6) and (3D_red <9.9)) 

then  

begin  

 

a=(3D_red *9); 

Contrl_FiYminus= -90+a 

end 

end; 
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begin 

if ((3D_red> 10) and (3D_red <10.1)) 

then  

begin  

 

Contrl_FiYplus= 0; 

end 

end; 

 

begin 

if ((3D_red> 10.2) and (3D_red <20)) 

then  

begin  

a=(3D_red *9); 

Contrl_FiYplus= a-90; 

end 

end; 

 

begin 

if ((3D_blue> 0) and (3D_blue <0.9)) 

then  

begin  

 

Contrl_FiXplus= 0; 

end 

end; 

 

begin 

if ((3D_blue> 1) and (3D_blue <5)) 

then  

begin  

  

Contrl_FiXplus= 3D_blue*10; 

end 

end; 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ʌɢɫɬɢɧɝ ɫɨɞɟɪɠɚɧɢɹ ɫɬɨɪɨɧɧɟɝɨ ɮɚɣɥɚ Excel 

8.53 16.2  Дек̬̌̍ь 

8.55 16.19   
8.57 16.18   
8.58 16.17   
9 16.17   
9.1 16.16   
9.3 16.15   
9.4 16.15   
9.6 16.14   
9.7 16.14   
9.8 16.14   
9.9 16.13   
9.10 16.13   
9.11 16.13   
9.12 16.13   
9.13 16.13   
9.14 16.13   
9.15 16.13   
9.16 16.14   
9.17 16.14   
9.17 16.14   
9.18 16.15   
9.18 16.15   
9.19 16.16   
9.19 16.17   
9.19 16.17   
9.20 16.18   
9.20 16.19   
9.20 16.20   
9.20 16.21   
9.20 16.22   
9.20 16.23  Ян̬̏̌ь 

9.19 16.23   
9.19 16.25   
9.19 16.26   
9.19 16.27   
9.18 16.29   
9.18 16.30   
9.17 16.32   
9.16 16.33   
9.16 16.35   

9.15 16.36   
9.14 16.38   
9.13 16.39   
9.12 16.41   
9.11 16.43   
9.10 16.45   
9.09 16.47   
9.08 16.49   
9.07 16.51   
9.05 16.52   
9.04 16.54   
9.03 16.56   
9.01 16.58   
9.00 17   
8.15 17.03   
8.14 17.05   
8.13 17.07   
8.11 17.09   
8.10 17.11   
8.08 17.13   
8.07 17.15   
8.46 17.17  Фе̬̏̌ль 

8.44 17.20   
8.42 17.22   
8.41 17.24   
8.38 17.26   
8.37 17.28   
8.35 17.30   
8.33 17.33   
8.30 17.35   
8.28 17.37   
8.26 17.39   
8.24 17.41   
8.22 17.44   
8.20 17.46   
8.17 17.48   
8.15 17.50   
8.13 17.52   
8.11 17.55   
8.08 17.57   
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɟ Ȼ 

8.06 17.59   
8.04 18.01   
8.01 18.03   
7.59 18.06   
7.56 18.08   
7.54 18.10   
7.52 18.12   
7.49 18.14   
7.47 18.16   
7.44 18.18   
7.42 18.21 ʺ̬̌т  

7.39 18.23   
7.37 18.25   
7.34 18.27   
7.32 18.29   
7.29 18.31   
7.26 18.33   
7.24 18.35   
7.21 18.37   
7.19 18.4   
7.16 18.42   
7.13 18.44   
7.11 18.46   
7.08 18.48   
7.06 18.5   
7.03 18.52   
7 18.54   
6.58 18.56   
6.53 18.58   
6.50 19   
6.47 19.02   
6.45 19.04   
6.42 19.06   
6.39 19.08   
6.37 19.11   
6.34 19.13   
6.31 19.15   
6.29 19.17   
6.26 19.19   
6.24 19.21   
6.21 19.23   
6.18 19.25 Ап̬ель  

6.16 19.27   
6.13 19.29   
6.10 19.31   

 

6.08 19.33   
6.05 19.35   
6.03 19.37   
6 19.39   
5.57 19.41   
5.55 19.43   
5.52 19.45   
5.50 19.47   
5.47 19.49   
5.45 19.51   
5.42 19.53   
5.40 19.55   
5.37 19.57   
5.35 19.59   
5.32 20.02   
5.30 20.04   
5.27 20.06   
5.25 20.08   
5.22 20.10   
5.20 20.12   
5.18 20.14   
5.15 20.16   
5.13 20.18   
5.11 20.20   
5.08 20.22   
5.06 20.24   
5.04 20.26 ʺ̌й  

5.01 20.28   
4.59 20.30   
4.57 20.32   
4.55 20.34   
4.53 20.36   
4.51 20.38   
4.49 20.4   
4.46 20.42   
4.44 20.44   
4.43 20.46   
4.41 20.48   
4.39 20.5   
4.37 20.51   
4.35 20.54   
4.33 20.55   
4.31 20.57   
4.29 20.59   
4.28 21.01   
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɟ Ȼ 

4.26 21.03   
4.25 21.04   
4.23 21.06   
4.21 21.08   
4.2 21.11   
4.18 21.13   
4.17 21.13   
4.16 21.14   
4.14 21.16   
4.13 21.17   
4.12 21.19   
4.11 21.2   
4.10 21.21 Ѝнь  

4.09 21.23   
4.08 21.24   
4.07 21.26   
4.06 21.27   
4.05 21.28   
4.04 21.29   
4.04 21.3   
4.03 21.31   
4.03 21.32   
4.02 21.33   
4.02 21.34   
4.01 21.35   
4.01 21.35   
4.01 21.36   
4.01 21.36   
4.01 21.37   
4.01 21.37   
4.01 21.38   
4.01 21.39   
4.01 21.39   
4.01 21.39   
4.02 21.39   
4.02 21.39   
4.02 21.39   
4.03 21.39   
4.03 21.39   
4.03 21.39   
4.36 21.39   
4.05 21.38   
4.07 21.37 Ѝль  

4.07 21.37   
4.08 21.36   

 

4.09 21.36   
4.10 21.35   
4.11 21.35   
4.12 21.34   
4.14 21.33   
4.15 21.32   
4.16 21.31   
4.17 21.3   
4.19 21.29   
4.2 21.28   
4.22 21.27   
4.23 21.26   
4.25 21.24   
4.26 21.23   
4.28 21.21   
4.29 21.2   
4.31 21.19   
4.32 21.17   
4.34 21.15   
4.36 21.14   
4.38 21.12   
4.39 21.11   
4.41 21.09   
4.43 21.07   
4.45 21.05   
4.46 21.03   
4.48 21.01   
4.5 20.59   
4.52 20.58 А̏̐у̭т  

4.54 20.56   
4.56 20.54   
4.58 20.51   
5 20.49   
5.02 20.47   
5.03 20.45   
5.05 20.43   
5.07 20.41   
5.09 20.39   
5.11 20.36   
5.13 20.34   
5.15 20.32   
5.17 20.29   
5.19 20.27   
5.21 20.25   
5.23 20.22   
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɟ Ȼ 

5.25 20.20   
5.27 20.17   
5.29 20.15   
5.31 20.13   
5.33 21.1   
5.35 21.08   
5.37 21.05   
5.39 21.03   
5.41 20   
5.43 19.58   
5.45 19.55   
5.47 19.53   
5.49 19.5   
5.5 19.47   
5.52 19.45 Сент̬́̍ь 

5.54 19.42   
5.56 19.4   
5.58 19.37   
6 19.34   
6.02 19.32   
6.04 19.29   
6.06 19.27   
6.08 19.24   
6.10 19.21   
6.12 19.19   
6.14 19.16   
6.16 19.13   
6.18 19.11   
6.2 19.08   
6.22 19.05   
6.24 19.03   
6.26 19   
6.28 18.58   
6.3 18.55   
6.31 18.52   
6.33 18.5   
6.35 18.47   
6.37 18.44   
6.39 18.42   
6.41 18.39   
6.43 18.36   
6.45 18.34   
6.47 18.31   
6.49 18.28   
6.51 18.26 Окт̬́̍ь  

 

6.53 18.23   
7 18.21   
6.55 18.18   
6.57 18.15   
6.59 18.13   
7.01 18.10   
7.03 18.07   
7.05 18.05   
7.07 18.02   
7.09 18   
7.06 17.57   
7.13 17.55   
7.15 17.52   
7.17 17.5   
7.20 17.47   
7.22 17.45   
7.24 17.42   
7.26 17.4   
7.28 17.37   
7.30 17.35   
7.32 17.33   
7.34 17.3   
7.36 17.28   
7.38 17.25   
7.4 17.23   
7.42 17.21   
7.45 17.18   
7.47 17.16   
7.49 17.14   
7.51 17.12   
7.53 17.09 ʻо̬́̍ь  

7.55 17.07   
7.57 17.05   
8 17.03   
8.02 17.01   
8.04 16.59   
8.06 16.57   
8.08 16.55   
8.10 16.53   
8.12 16.51   
8.14 16.49   
8.17 16.47   
8.19 16.45   
8.21 16.43   
8.23 16.42   
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɟ Ȼ 

8.25 16.4   
8.27 16.38   
8.29 16.37   
8.31 16.35   
8.33 16.34   
8.35 16.32   
8.37 16.31   
8.39 16.29   

 

8.41 16.28   
8.43 16.26   
8.45 16.25   
8.46 16.24   
8.48 16.23   
8.5 16.22   
8.51 16.21   
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ʌɢɫɬɢɧɝ ɚɥɝɨɪɢɬɦɚ ɫɨɡɞɚɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ ɜ 3D ɦɨɞɭɥɟ ɜɢɡɭɚɥɢɡɚɰɢɢ 

initialization 

WinID = viewer3dcreate; 

Xsol =1; 

Ysol = 1; 

Zsol = 1; 

Rsol=0.5 

 

Xpos=10; 

Ypos=0; 

Zpos=0; 

Xpos1 = 0; 

Ypos1 = 1.5;     

Zpos1 = 0; 

wid = 0.2;  

len = 8;   

hei = 3;   

 

Obj2 = viewer3dplotsphere(WinID, Rsol, Xsol, Ysol, Zsol);  

Viewer3DSetTexture(WinID, Obj2, "VKR/1.jpg"); 

Viewer3DSetWindowSize(WinID, 1000, 600); 

Viewer3DSetWindowPosition(WinID, 600, 130); 

Viewer3DSetCameraTarget(WinID, Obj2); 

Viewer3dsetcameraposition(WinID, -5, 5, 5);   

Viewer3dsetcolor(WinID, Obj2, 65535); 

 

Obj1 = viewer3dplotparallelepiped(WinID, len, hei, wid, Xpos, Ypos, Zpos);   

Viewer3DSetTexture(WinID, Obj1, "VKR/2.jpg");  

Viewer3DSetCameraTarget(WinID, Obj1);    

Viewer3dsetcolor(WinID, Obj1, 12632256); 

 end; 

Viewer3dsetposition(WinID,Obj1, Xpos1, Ypos1, Zpos1); 

Viewer3dsetturn(WinID, Obj1, Contrl_FiY1);         

Viewer3dsetroll(WinID, Obj1, Contrl_FiZ1); 
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Viewer3dsetpitch(WinID, Obj1, Contrl_FiX1); 

Viewer3dsetposition(WinID, Obj2, -Xpos+3D_red, 3D_blue, 3D_green); 

Viewer3DSetEulerAngles(WinID, Obj2, 0, 0, time*10); 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №1. Ɉɩɪɟɞɟɥɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ. 

 
ɐɟɥɶ - ɢɡɭɱɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢɧɰɢɩ ɩɨɥɭɱɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɜ ɪɚɡɧɵɟ ɩɟɪɢɨɞɵ ɝɨɞɚ.   

ɈȻɓɂȿ ɋȼȿȾȿɇɂə 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɚɧɟɥɢ ɫɨɥɧɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɨɱɟɧɶ ɜɚɠɟɧ ɭɝɨɥ ɚɡɢɦɭɬɚ ɢ ɧɚɤɥɨɧ ɭɫɬɚɧɨɜɤɢ. Ⱦɥɹ ɩɨɝɥɨɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɩɚɧɟɥɶ ɛɚɬɚɪɟɢ ɪɟɤɨɦɟɧɞɭɸɬ ɪɚɫɩɨɥɚɝɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɥɭɱɚɦ. ɇɨ ɢɡ-ɡɚ ɫɦɟɧɵ ɫɭɬɨɤ ɢ ɩɟɪɢɨɞɚ ɝɨɞɚ ɋɨɥɧɰɟ ɩɨɞ ɪɚɡɧɵɦ ɭɝɥɨɦ ɨɫɜɟɳɚɟɬ 

Ɂɟɦɥɸ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɢɥɭɱɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɭɱɢɬɶ ɬɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ. 

Ⱦɥɹ ɨɰɟɧɢɜɚɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɩɨɥɨɠɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɩɚɧɟɥɢ ɭɱɢɬɵɜɚɟɬɫɹ 

ɢɡɦɟɧɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɋɨɥɧɰɚ, ɚ ɬɚɤɠɟ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɋɨɥɧɰɚ ɢ ɜɨɤɪɭɝ 

ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɚɪɚɦɟɬɪɵ: 

- ɑɚɫɨɜɨɣ ɭɝɨɥ (ω)- ɉɟɪɟɜɨɞ ɦɟɫɬɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɝɪɚɞɭɫɵ. ɑɚɫɨɜɨɣ 

ɭɝɨɥ ɜ ɩɨɥɞɟɧɶ ɪɚɜɟɧ ɧɭɥɸ, ɩɨɜɨɪɨɬ Ɂɟɦɥɢ ɡɚ ɱɚɫ ɫɨɫɬɚɜɥɹɟɬ 15 ɝɪɚɞɭɫɨɜ; 

- ɲɢɪɨɬɚ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ (φ)– Ɉɩɪɟɞɟɥɢɬɟɥɶ ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɟɧɢɟ, 

ɧɚɫɤɨɥɶɤɨ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɨ ɫɟɜɟɪɧɟɟ ɢɥɢ ɸɠɧɟɟ ɨɬ ɷɤɜɚɬɨɪɚ ɢ ɧɚɫɱɢɬɵɜɚɟɬ 

ɭɝɨɥ ɨɬ 0 ɞɨ 90 ɝɪɚɞɭɫɨɜ, ɨɬɱɢɬɵɜɚɟɦɵɣ ɨɬ ɷɤɜɚɬɨɪɚ ɞɨ ɨɞɧɨɝɨ ɢɡ ɩɨɥɸɫɨɜ; 

- ɧɚɤɥɨɧ ɤ ɝɨɪɢɡɨɧɬɭ (β)- ɭɝɨɥ ɦɟɠɞɭ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ; 

   

Ɋɢɫɭɧɨɤ 1- Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɭɝɥɚ ɧɚɤɥɨɧɚ 
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- ɭɝɨɥ ɫɤɥɨɧɟɧɢɹ ɋɨɥɧɰɚ (δ)- ɡɚɜɢɫɢɬ ɨɬ ɜɪɚɳɟɧɢɹ Ɂɟɦɥɢ ɜɨɤɪɭɝ 

ɋɨɥɧɰɚ. ɂɡ-ɡɚ ɧɚɥɢɱɢɹ ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ ɢ ɨɪɛɢɬɵ ɜɪɚɳɟɧɢɹ ɮɨɪɦɵ ɷɥɥɢɩɫɚ, ɬɨ 

ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬ 23.45 ɝɪɚɞɭɫɨɜ ɞɨ -23.45. Ⱦɜɚ ɪɚɡɚ ɜ ɝɨɞ ɭɝɨɥ 

ɫɤɥɨɧɟɧɢɹ ɪɚɜɟɧ ɧɭɥɸ ɜ ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɭɝɥɚ ɫɤɥɨɧɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝛿 = ±ʹ͵.Ͷͷ ∙ sin ሺ͵͸Ͳ ଶ8ସ+௡ଷ଺ହ ሻ, 

ɝɞɟ n-ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ (ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɨɬ 1-ɝɨ ɹɧɜɚɪɹ), ɫɤɥɨɧɟɧɢɟ ɋɨɥɧɰɚ 

ɩɥɚɜɧɨ ɦɟɧɹɟɬɫɹ ɨɬ + 23,5° ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɝɨ ɫɨɥɧɰɟɫɬɨɹɧɢɹ ɞɨ - 23,5° ɜ ɩɟɪɢɨɞ 

ɡɢɦɧɟɝɨ ɫɨɥɧɰɟɫɬɨɹɧɢɹ. 

ȼɫɥɟɞɫɬɜɢɟ ɫɭɬɨɱɧɨɝɨ ɜɪɚɳɟɧɢɹ Ɂɟɦɥɢ ɱɚɫɨɜɨɣ ɭɝɨɥ 𝜏 ɢɡɦɟɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 

ɫɭɬɨɤ ɨɬ 0 ɞɨ 360° ɢɥɢ ʹ 𝜋 ɪɚɞ (ɪɚɞɢɚɧ), ɡɚ 24 ɱɚɫɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, Ɂɟɦɥɹ, ɞɜɢɝɚɹɫɶ 

ɩɨ Ɉɪɛɢɬɟ, ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ:  𝜔 = ʹ𝜋ʹͶ = ͳͷ° /ча˔ 

ȿɫɥɢ ɩɪɢɧɹɬɶ ɫɨɥɧɟɱɧɨɟ ɜɪɟɦɹ t ɨɬ ɢɫɬɢɧɧɨɝɨ ɩɨɥɭɞɧɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɦɨɦɟɧɬɭ ɩɪɨɯɨɠɞɟɧɢɹ ɋɨɥɧɰɚ ɱɟɪɟɡ ɩɥɨɫɤɨɫɬɢ ɦɟɫɬɧɨɝɨ ɦɟɪɢɞɢɚɧɚ, ɬɨ ɦɨɠɧɨ 

ɡɚɩɢɫɚɬɶ:  𝜏 = 𝜔 ∙ , ݐ ˆ˓аˇ 

 

Ɋɢɫɭɧɨɤ 2- Ɉɫɧɨɜɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɝɥɵ ɞɜɢɠɟɧɢɹ ɋɨɥɧɰɚ 

 



64 
 

Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɨɠɟɧɢɟ ɋɨɥɧɰɚ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɨɣ h ɜ ɥɸɛɨɣ 

ɬɨɱɤɟ ɧɚ ɲɢɪɨɬɟ 𝜑 ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɝɥɨɦ 𝜏 ɢ ɜ ɥɸɛɨɟ ɜɪɟɦɹ 

ɝɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɝɥɨɦ ɫɤɥɨɧɟɧɢɹ 𝛿. 

ȼɵɫɨɬɭ h ɨɩɪɟɞɟɥɢɦ ɜ ɭɩɪɨɳёɧɧɨɦ ɜɢɞɟ ɩɨ ɮɨɪɦɭɥɟ: ݏ𝑖݊𝐻 = 𝑐ݏ݋𝜑 ∙ 𝑐ݏ݋𝛿 ∙ 𝑐ݏ݋𝜏 + 𝑖݊𝜑ݏ ∙  𝑖݊𝛿ݏ

- ɚɡɢɦɭɬ (α)-  ɭɝɨɥ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɨɬɤɥɨɧɟɧɢɟ ɩɚɧɟɥɢ ɨɬ ɸɠɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 3- ɉɨɥɨɠɟɧɢɟ ɭɝɥɚ ɚɡɢɦɭɬɚ 

 

Ⱦɥɹ ɧɚɢɥɭɱɲɟɝɨ ɩɨɩɚɞɚɧɢɹ ɧɚ ɩɚɧɟɥɶ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɤɨɥɢɱɟɫɬɜɚ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɩɚɧɟɥɶ ɧɚɤɥɨɧɹɟɬɫɹ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɭɝɥɭ ɝɨɪɢɡɨɧɬɚ β, ɭɝɨɥ 

ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܷ = 𝑔ݐ |ͻͲ − β|ݏ𝑖݊|ͻͲ − β| 
 

Ɉɱɟɧɶ ɱɚɫɬɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɛɭɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ ɢɝɪɚɟɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ, 

ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ 

ɭɫɬɚɧɨɜɤɢ. 

Ȼɵɜɚɟɬ, ɱɬɨ Ɂɟɦɥɹ ɨɤɚɡɵɜɚɟɬɫɹ ɜ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ, ɤɨɝɞɚ ɥɭɱɢ ɪɚɜɧɨɦɟɪɧɨ 

ɨɫɜɟɳɚɸɬ ɟɟ ɩɨɜɟɪɯɧɨɫɬɶ. Ɍɚɤɢɦɢ ɞɧɹɦɢ ɹɜɥɹɸɬɫɹ- ɞɧɢ ɪɚɜɧɨɞɟɧɫɬɜɢɹ. ȼɟɫɧɨɣ 

– 21 ɦɚɪɬɚ ɢ ɨɫɟɧɶɸ – 23 ɫɟɧɬɹɛɪɹ. 

 Ɍɚɤɠɟ ɛɵɜɚɸɬ ɞɧɢ, ɫɨɥɧɰɟɫɬɨɹɧɢɹ- ɋɨɥɧɰɟ ɧɚɯɨɞɢɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ 

ɜɵɫɨɤɨ ɢɥɢ ɧɢɡɤɨ ɧɚɞ ɝɨɪɢɡɨɧɬɨɦ. 
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ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɉɊɈȼȿȾȿɇɂə ɊȺȻɈɌɕ 

 

1 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɬɨɣ ɪɨɠɞɟɧɢɹ ɫɬɭɞɟɧɬɚ ɪɚɫɫɱɢɬɚɬɶ 

ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɵɫɨɬɭ ɋɨɥɧɰɚ, ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɭɝɨɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɷɧɟɪɝɢɢ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɜ ɷɬɨɬ ɞɟɧɶ; 

2 ɪɟɚɥɢɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɪɚɫɱɟɬɚ ɩɪɨɰɟɧɬɚ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɢ 

ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ; 

3 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɫɪɚɜɧɢɬɶ ɪɟɡɭɥɶɬɚɬ ɜ ɉɈ 

SimInTech; 

4 ɉɨɜɬɨɪɢɬɶ ɩɭɧɤɬɵ 1-3 ɜ ɞɪɭɝɢɟ ɩɟɪɢɨɞɚ ɬɨɣ ɠɟ ɞɚɬɵ; 

5 ɋɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ. 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɞɚɧɢɹ: 

1 Ɋɚɡɦɟɫɬɢɬɶ ɩɚɧɟɥɶ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ ɧɚ ɧɚɤɥɨɧɧɨɣ 

ɩɥɨɫɤɨɫɬɢ(ɤɪɵɲɚ); 

2 ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɣ (ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɹɳɟɣ 

ɫɢɫɬɟɦɵ) ɜ ɩɪɨɜɟɞɟɧɧɵɟ ɞɧɢ ɪɚɧɟɟ; 

3 ɪɚɫɫɱɢɬɚɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɭɝɥɵ (ɜ ɪɚɫɫɱɢɬɚɧɧɵɟ ɞɧɢ) ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɚɧɟɥɶɸ ɫɨɥɧɟɱɧɨɣ ɛɚɬɚɪɟɢ; 

4 ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ; 

5 ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɫɥɟɞɹɳɭɸ ɫɢɫɬɟɦɭ. 

ɋɈȾȿɊɀȺɇɂȿ ɈɌɑȿɌȺ 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɜɫɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɜɨɞɵ, ɫɯɟɦɵ 

ɦɨɞɟɥɟɣ, ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɝɪɚɮɢɤɢ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɪɚɠɟɧɵ 

ɜɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ; 

2 ɜɵɜɨɞɵ ɩɨ ɤɚɠɞɨɦɭ ɩɭɧɤɬɭ ɡɚɞɚɧɢɹ, ɝɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɣ; 

3 ɨɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɜɫɟɣ ɪɚɛɨɬɟ. 



 


