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ɩɪɟɞɨɫɬɚɜɥɟɧ ɞɨɫɬɭɩ ɤ ɫɟɪɜɟɪɭ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɢ ɨɩɪɟɞɟɥɟɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ. ɍɩɪɚɜɥɟɧɢɟ 
ɛɚɡɨɣ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ Oracle Database.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɜɦɟɫɬɧɨ ɫ ɝɪɭɩɩɨɣ ɫɬɭɞɟɧɬɨɜ ɢ ɫɨɬɪɭɞɧɢɤɨɜ ɨɬɞɟɥɚ ɗɌɈ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɤ ɪɚɡɪɚɛɨɬɤɟ web-ɢɧɬɟɪɮɟɣɫɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɝɪɭɩɩɟ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɜɟɞɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɨɣ. Ⱥɥɝɨɪɢɬɦ ɭɱɢɬɵɜɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚ 
ɟɝɨ ɪɚɡɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɯɨɞɨɜ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. Ɉɫɧɨɜɨɣ 
ɚɥɝɨɪɢɬɦɚ ɫɥɭɠɚɬ ɬɚɤɢɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ, ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɫɨɛɵɬɢɹ ɢ 
ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɨɛɵɬɢɹ. 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɭɩɪɨɫɬɢɬ ɪɚɛɨɬɭ ɫɨɬɪɭɞɧɢɤɨɜ ɨɬɞɟɥɚ ɢ ɩɨɡɜɨɥɢɬ ɫ ɦɟɧɶɲɢɦɢ ɜɪɟɦɟɧɧɵɦɢ 
ɡɚɬɪɚɬɚɦɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɤɨɪɩɨɪɚɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. ɋɬɭɞɟɧɬɵ ɩɨɥɭɱɚɬ ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɢɦɢ ɤɨɦɩɟɬɟɧɰɢɹɯ ɢ ɫɦɨɝɭɬ ɨɬɫɥɟɠɢɜɚɬɶ ɫɜɨɸ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ. 
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ゑçñÑñÖóñ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɪɢɦɟɧɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ 3D 

ɩɟɱɚɬɶ. ɇɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɣ ɹɜɥɹɟɬɫɹ ɩɟɱɚɬɶ ɦɨɞɟɥɟɣ ɢɡ ABS ɩɥɚɫɬɢɤɚ. ɉɥɚɫɬɢɤ ɩɨɞɚɟɬɫɹ ɜ ɩɪɢɧɬɟɪ ɜ 
ɜɢɞɟ ɜɨɥɨɤɧɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɫɬɢɤɨɜɨɝɨ ɜɨɥɨɤɧɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɨɱɧɨɝɨ ɞɢɚɦɟɬɪɚ 
(1,7 ɦɦ) ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 30 ɦɤɦ. ɋɬɨɢɦɨɫɬɶ ɩɨɞɨɛɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɷɤɫɬɪɭɞɟɪɨɜ), 
ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɭɸ ɬɨɱɧɨɫɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ. Ɍɢɩɨɜɚɹ ɦɨɞɟɥɶ ɷɤɫɬɪɭɞɟɪɚ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɟɣ ɦɨɞɟɥɶɸ (ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1. Ɇɨɞɟɥɶ ɫɨɡɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

 
1 – Ȼɭɧɤɟɪ; 
2 – ɗɤɫɬɪɭɞɟɪ; 
3 – ɋɨɩɥɨ; 
4 – Ⱦɚɬɱɢɤɢ (ɨɩɬɨɩɚɪɚ); 
5 – ȼɨɥɨɤɧɨ; 
6 – Ⱦɜɢɝɚɬɟɥɶ ɫ ɪɟɞɭɤɬɨɪɨɦ. 
 

Ɋɚɡɦɟɥɶɱɟɧɧɵɣ ɩɥɚɫɬɢɤ ɧɚɫɵɩɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɭɧɤɟɪ (1), ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɫɪɟɞɫɬɜɨɦ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ ɦɹɝɤɢɣ ɩɥɚɫɬɢɤ ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ 
ɫɨɩɥɨ (3) ɜ ɜɢɞɟ ɜɨɥɨɤɧɚ (5) ɨɩɪɟɞɟɥɺɧɧɨɝɨ ɞɢɚɦɟɬɪɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɫɬɪɭɧɚ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ (4). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɦɨɬɨɪɚ (6).  

ɉɪɢ ɷɬɨɦ ɫɬɚɜɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɷɬɢɦ ɤɨɧɬɭɪɨɦ ɋȺɊ (ɋɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ): 

 ɉɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ (ɛɟɡ ɪɵɜɤɨɜ). 
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 ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɬɹɠɤɢ (ɜ ɫɢɥɭ ɧɟɥɢɧɟɣɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɩɥɚɫɬɢɤɚ ɢɡ 
ɷɤɫɬɪɭɞɟɪɚ). 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ (ɨɛɪɵɜ ɩɥɚɫɬɢɤɚ ɢ ɬ.ɩ.). 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɪɟɥɟɣɧɨɣ 

ɚɜɬɨɦɚɬɢɤɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɨɛɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨɟ ɪɟɲɟɧɢɟ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɇɚɩɪɢɦɟɪ, ɜɟɥɢɤɚ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɪɵɜɚ ɜɨɥɨɤɧɚ ɢɡ-ɡɚ ɢɦɩɭɥɶɫɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɦɨɬɨɪɨɦ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɭɦɟɧɶɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɫɥɟɞɫɬɜɢɟ ɭɞɥɢɧɟɧɢɹ ɜɨɥɨɤɧɚ ɡɚ ɫɱɟɬ ɪɵɜɤɨɦ 
ɩɪɨɬɹɝɢɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɚɛɨɬɚɸɳɟɣ ɭɫɬɚɧɨɜɤɟ ɞɨɫɬɢɝɚɟɬɫɹ ɬɨɱɧɨɫɬɶ 
ɩɨɪɹɞɤɚ 30 ɦɤɦ, ɧɨ ɫ ɩɟɪɟɪɚɫɯɨɞɨɦ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɫɬɚɜɢɬ ɜɨɩɪɨɫ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɨɞɨɛɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ȺȻɋ ɜɨɥɨɤɧɚ. 

Ɋɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɦɨɠɟɬ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɚɞɚɩɬɢɜɧɨɝɨ 
ɞɢɫɤɪɟɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɉɂȾ ɡɚɤɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ). Ʉɥɚɫɫɢɱɟɫɤɢɣ ɡɚɤɨɧ ɉɂȾ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
づóïÜÖÜ¡ 2. と¿íïïóôñï¡Üñ äëñÑïöíç¿ñÖóñ ぢごが £í¡ÜÖí ëñÇÜ¿óëÜçíÖó　 

  
Ɂɞɟɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɝɧɚɥɚ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɮɨɪɦɢɪɭɟɬɫɹ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, 

ɭɱɢɬɵɜɚɸɳɟɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ, ɢɧɬɟɝɪɚɥɶɧɭɸ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɟɥɢɱɢɧɵ ɨɲɢɛɤɢ. Ʉɚɱɟɫɬɜɨ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ.  
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥɵ, ɤɥɚɫɫɢɱɟɫɤɢɣ ɉɂȾ ɪɟɝɭɥɹɬɨɪ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɧɟɩɪɟɪɵɜɧɨɝɨ (ɚɧɚɥɨɝɨɜɨɝɨ) ɫɢɝɧɚɥɚ. Ʉɪɨɦɟ ɬɨɝɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɚɞɚɩɬɚɰɢɢ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

Ȼɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɫɤɨɪɨɫɬɶɸ ɭɡɥɚ ɩɪɨɬɹɠɤɢ ɜɨɥɨɤɧɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɢɡɛɟɠɚɬɶ ɪɵɜɤɨɜ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɸɳɟɝɨ ɨɩɬɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɩɪɨɬɹɠɤɢ. 

 
ん¿ÇÜëóö½ 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɢɜɟɞɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 
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づóïÜÖÜ¡ 3.  ゐ¿Ü¡-ïêñ½í í¿ÇÜëóö½í 

 
Ʉɨɝɞɚ ɡɧɚɱɟɧɢɟ ɫ ɧɢɠɧɟɝɨ ɞɚɬɱɢɤɚ ɞɨɫɬɢɝɧɟɬ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 

ɧɚɱɢɧɚɟɬ ɜɨɡɪɚɫɬɚɬɶ ɩɨ ɉɂȾ ɚɥɝɨɪɢɬɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ⱦɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɟɪɯɧɢɣ ɞɚɬɱɢɤ ɛɭɞɟɬ 
ɚɤɬɢɜɢɪɨɜɚɧ, ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɦɟɞɥɟɧɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɫɩɟɰɢɚɥɶɧɚɹ 
ɮɭɧɤɰɢɹ ɫɨɯɪɚɧɢɬ ɢ ɩɟɪɜɢɱɧɨ ɪɚɫɫɱɢɬɚɟɬ ɞɚɧɧɵɟ ɞɥɹ ɮɭɧɤɰɢɢ ɩɨɞɛɨɪɚ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɢ ɩɟɪɟɞɚɧɵ ɦɨɬɨɪɭ. 
ɉɪɢɜɨɞ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ, ɧɨ ɤɚɤ ɬɨɥɶɤɨ ɜɟɪɯɧɢɣ ɫɟɧɫɨɪ ɛɭɞɟɬ ɚɤɬɢɜɢɪɨɜɚɧ 
ɫɧɨɜɚ ɪɚɫɫɱɢɬɚɧɧɚɹ ɫɤɨɪɨɫɬɶ ɛɭɞɟɬ ɩɟɪɟɫɱɢɬɚɧɚ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 
ɮɨɪɦɭɥɵ (2): 
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1
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1 0

( )
( ) lim ( ) ( )
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tx i
x t

t p t i dx t
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 




 
 

       (2) 

 
ȼɵɛɨɪ ɡɧɚɤɚ ɫɭɦɦɵ ɢɥɢ ɪɚɡɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɝɚɬɟɥɹ (ɷɬɨ 

ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɩɨɥɨɠɟɧɢɟɦ ɩɥɚɫɬɢɤɨɜɨɣ ɧɢɬɢ). 
んääíëíöÖí　 ôíïöá 

 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢ ɭɜɟɥɢɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɨɱɧɨɫɬɢ, 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɦɟɫɬɨ ɪɟɥɟɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ - ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ, ɬɪɚɧɡɢɫɬɨɪɧɵɯ 
ɤɥɸɱɟɣ ɢ 2ɯ ɨɩɬɨɩɚɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɟɦɵɯ ɤɥɸɱɟɣ ɢɫɩɨɥɶɡɨɜɚɧ MOSFET ɬɪɚɧɡɢɫɬɨɪ, ɫɩɨɫɨɛɧɵɣ ɨɛɟɫɩɟɱɢɬɶ 
ɡɚɞɚɧɧɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɩɨɫɥɚɧɧɨɝɨ ɫ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. Ⱦɥɹ ɛɨɥɟɟ ɬɨɧɤɨɣ ɧɚɫɬɪɨɣɤɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɬɪɟɯɩɪɨɜɨɞɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɞɚɬɱɢɤɨɜ (ɪɢɫɭɧɨɤ 5) 

 

  
づóïÜÖÜ¡ 4. でêñ½í ëñí¿ó£íîóó ぷごぜ 
 

づóïÜÖÜ¡ 5. でêñ½í öëñêäëÜçÜÑÖÜú ïêñ½▲ 
äÜÑ¡¿0ôñÖó　 Ñíöôó¡í 
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Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɩɬɨɩɚɪ 
(ɪɢɫɭɧɨɤ 6).  

 

 
づóïÜÖÜ¡ 6. 

づíïäÜ¿Ü¢ñÖóñ ÜäöÜäíë 
づóïÜÖÜ¡ 7. 

ぜÜÑñ¿á Ññë¢íöñ¿　 
ɉɨɞɨɛɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɟɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɜɨɥɨɤɧɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ.  
ȼ ɞɚɧɧɨɦ ɪɟɲɟɧɢɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ ATmega2560, ɫɩɨɫɨɛɧɵɣ ɨɛɟɫɩɟɱɢɬɶ 

ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɭɸ ɦɨɞɭɥɹɰɢɸ ɧɚ ɱɚɫɬɨɬɟ 16 ɆȽɰ.  
 

づñ£Ü¿áöíö▲ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɨɥɠɧɵ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ (ɪɢɫɭɧɨɤ 8). ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɣ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 9) 
 

 
づóïÜÖÜ¡ 8. ゎëíâó¡ ëíßÜö▲ í¿ÇÜëóö½í  づóïÜÖÜ¡ 9. づñí¿áÖ▲ú ëñ¢ó½ ëíßÜö▲ 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ,  ɢɦɟɟɬ ɦɟɫɬɨ ɩɥɚɜɧɨɟ ɧɚɪɚɫɬɚɧɢɟ ɢ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

ɩɪɨɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɬɚɤ ɠɟ ɚɥɝɨɪɢɬɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞ ɧɚ ɚɞɚɩɬɢɜɧɭɸ ɫɤɨɪɨɫɬɶ, ɪɚɫɫɱɢɬɚɧɧɭɸ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɧɚ ɨɫɧɨɜɟ ɬɪɟɧɞɨɜ. 

 
げí¡¿0ôñÖóñ 

Ɉɩɢɫɚɧɧɨɟ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɟ ɪɟɲɟɧɢɟ ɛɵɥɨ ɨɩɪɨɛɨɜɚɧɨ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɩɟɲɧɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɨɥɨɤɧɚ ɢɡ ȺȻɋ ɩɥɚɫɬɢɤɚ ɜ ɦɨɞɟɪɧɢɡɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɟ. 

Ɋɟɲɚɸɬɫɹ ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ, ɚ ɢɦɟɧɧɨ: 
 ɉɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ (ɩɪɨɬɹɝɢɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ) ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɤɥɸɱɟɣ, ɒɂɆ ɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ 

ɯɨɞɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ. 
 ɋɜɟɞɟɧɵ ɤ ɦɢɧɢɦɭɦɭ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɫɢɥɭ ɨɬɫɭɬɫɬɜɢɹ ɪɵɜɤɨɜ ɩɪɢ ɩɪɨɬɹɠɤɟ ɜɨɥɨɤɧɚ. 
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