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ȼɜɟɞɟɧɢɟ 

Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» ɫɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɮɟ-
ɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ, ɭɬɜɟɪɠɞɟɧɧɨɝɨ 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 1030 

ɨɬ 11.08.2016, ɢ ɨɫɧɨɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢ-
ɫɬɨɜ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 08.05.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭ-
ɠɟɧɢɣ». 

 

1 Ⱥɧɧɨɬɚɰɢɹ ɞɢɫɰɢɩɥɢɧɵ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɞɢɫɰɢɩɥɢɧɵ 

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ) 

ɐɟɥɢ 
ɞɢɫɰɢɩɥɢɧɵ 

 ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚ-
ɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɝɥɭɛɥɟɧɧɵɦ ɢɡɭɱɟɧɢɟɦ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɢɧɹɬɵɯ ɜ 
ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɚɤɬɢɤɟ 

Ɂɚɞɚɱɢ  
ɞɢɫɰɢɩɥɢɧɵ 

- ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɩɪɢɧɹɬɵɯ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ;  
- ɢɡɭɱɟɧɢɟ ɫɨɫɬɚɜ ɞɨɤɭɦɟɧɬɨɜ ȿɜɪɨɤɨɞɵ; 

 - ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦɚɯ;  
- ɢɡɭɱɟɧɢɟ ɨɬɥɢɱɢɣ ɢ ɫɯɨɞɧɵɯ ɩɨɥɨɠɟɧɢɣ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɯ;  
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱɟɬɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ  
ɫɨɝɥɚɫɧɨ  ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɉɫɧɨɜɧɵɟ  
ɪɚɡɞɟɥɵ  
ɞɢɫɰɢɩɥɢɧɵ 

1. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɜ ɪɚɡɜɢɬɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ 

2. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȿɜ-
ɪɨɤɨɞɨɜ. ɋɪɚɜɧɟɧɢɟ ɩɨɥɨɠɟɧɢɣ ȿɜɪɨɤɨɞɵ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɦɢ. 
3.  Ɋɚɫɱɟɬɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦ  

Ɉɛɳɚɹ  
ɬɪɭɞɨɟɦɤɨɫɬɶ  
ɞɢɫɰɢɩɥɢɧɵ 

 

3 ɡ.ɟ. / 108 ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ 

ɋɟɦɟɫɬɪ 
Ⱥɭɞɢɬɨɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɱ 

ɋɊɋ, ɱ 
ɉɪɨɦɟɠɭɬɨɱɧɚɹ 

ɚɬɬɟɫɬɚɰɢɹ, ɱ 
ȼɫɟɝɨ ɡɚ 
ɫɟɦɟɫɬɪ, ɱ Ʌɟɤɰɢɢ 

ɉɪ. 
ɡɚɧɹɬɢɹ 

Ʌɚɛ. ɪɚ-
ɛɨɬɵ 

8 34 17 - 57 - 108 

ɂɌɈȽɈ: 34 17 - 57 - 108 

 

 

2 ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

(ɦɨɞɭɥɸ), ɫɨɨɬɧɟɫɟɧɧɵɯ ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 

 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜ-
ɪɨɤɨɞɵ)» ɧɚɰɟɥɟɧɚ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵ-
ɤɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ʉɨɦɩɟɬɟɧɰɢɢ, ɡɧɚɧɢɹ, ɭɦɟɧɢɹ, ɧɚɜɵɤɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɲɢɮɪ 

ɤɨɦɩɟɬɟɧɰɢɢ, ɜ ɮɨɪɦɢɪɨ-
ɜɚɧɢɢ ɤɨɬɨɪɨɣ  

ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ  
ɞɢɫɰɢɩɥɢɧɚ 

ɉɟɪɟɱɟɧɶ ɮɨɪɦɢɪɭɟɦɵɯ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ,  
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ  

ɉɟɪɟɱɟɧɶ ɡɧɚɧɢɣ 
(ɫ ɭɤɚɡɚɧɢɟɦ 

ɲɢɮɪɚ) 

ɉɟɪɟɱɟɧɶ ɭɦɟɧɢɣ 
(ɫ ɭɤɚɡɚɧɢɟɦ ɲɢɮ-

ɪɚ) 

ɉɟɪɟɱɟɧɶ ɧɚɜɵɤɨɜ (ɫ 
ɭɤɚɡɚɧɢɟɦ ɲɢɮɪɚ) 

ɉɋɄ-1.2 

ɜɥɚɞɟɧɢɟɦ ɡɧɚɧɢɹɦɢ ɧɨɪ-
ɦɚɬɢɜɧɨɣ ɛɚɡɵ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ 
ɜɵɫɨɬɧɵɯ ɢ ɛɨɥɶɲɟɩɪɨ-
ɥɟɬɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟ-
ɧɢɣ 

31(ɉɋɄ-1.2-2) 

Ɂɧɚɬɶ 

ɨɫɧɨɜɵ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɢ ɤɨɧ-
ɫɬɪɭɢɪɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚ-
ɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɫ ɭɱɟɬɨɦ ɦɟɠɞɭ-
ɧɚɪɨɞɧɨɣ ɧɨɪɦɚ-
ɬɢɜɧɨɣ ɛɚɡɵ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ (ȿɜ-
ɪɨɤɨɞɵ) 

ɍ1(ɉɋɄ-1.2-2) 

ɍɦɟɬɶ  

ɜɵɩɨɥɧɹɬɶ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɟ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢ-
ɪɨɜɚɧɧɵɯ ɩɪɨ-
ɝɪɚɦɦ ɢ ɦɟɬɨɞɢɤ 
ȿɜɪɨɤɨɞɨɜ  

ɇ1(ɉɋɄ-1.2-2) 

ȼɥɚɞɟɬɶ ɩɪɚɤɬɢɱɟɫɤɢ-
ɦɢ ɧɚɜɵɤɚɦɢ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɧɟɫɭɳɢɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨ-
ɨɪɭɠɟɧɢɣ, ɧɚɜɵɤɚɦɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɉɄ ɞɥɹ 
ɪɚɛɨɬɵ ɫ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɦɟɠɞɭ-
ɧɚɪɨɞɧɨɣ ɧɨɪɦɚɬɢɜɧɨɣ 
ɛɚɡɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
(ȿɜɪɨɤɨɞɵ) 

 

3 Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɫɬɪɭɤɬɭɪɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ  
ɩɪɨɝɪɚɦɦɵ 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜ-
ɪɨɤɨɞɵ)» ɢɡɭɱɚɟɬɫɹ ɧɚ 4 ɤɭɪɫɟ ɜ 8 ɫɟɦɟɫɬɪɟ. 

Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɛɥɨɤɚ «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɢ  ɨɬɧɨ-
ɫɢɬɫɹ ɤ ɛɚɡɨɜɨɣ ɱɚɫɬɢ. 

Ⱦɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧ  «ɇɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ ɜɵɫɨɬɧɵɯ ɢ ɛɨɥɶɲɟɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» (7 ɫɟɦɟɫɬɪ). 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜ-
ɪɨɤɨɞɵ)» ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧ «Ɉɛɫɥɟɞɨɜɚ-
ɧɢɟ ɢ ɢɫɩɵɬɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ» (9 ɫɟɦɟɫɬɪ), «Ɉɫɧɨɜɵ ɦɨɧɢɬɨɪɢɧɝɚ ɡɞɚɧɢɣ ɩɪɢ 
ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ» (11 ɫɟɦɟɫɬɪ) ɢ ɩɪɨɯɨɠɞɟ-
ɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɬɨɝɨɜɨɣ ɚɬɬɟɫɬɚɰɢɢ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɞɥɹ ɞɢɫɰɢɩɥɢɧɵ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» ɩɪɨɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɍɟɫɬɨɜɵɟ ɜɨ-
ɩɪɨɫɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 2. 
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4 Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰɚɯ ɫ ɭɤɚɡɚɧɢɟɦ 

ɤɨɥɢɱɟɫɬɜɚ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɧɚ ɤɨɧɬɚɤɬɧɭɸ 
ɪɚɛɨɬɭ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ (ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ  
ɡɚɧɹɬɢɣ) ɢ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɨɛɭɱɚɸɳɢɯɫɹ 

 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ (ɨɛɴɟɦ) ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 3 ɡɚɱɟɬɧɵɯ ɟɞɢ-
ɧɢɰ,  108 ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
 

Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ 

ȼɫɟɝɨ ɚɤɚɞɟɦɢɱɟɫɤɢɯ 
ɱɚɫɨɜ 

Ɉɱɧɚɹ ɮɨɪɦɚ  
ɨɛɭɱɟɧɢɹ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ 108 

Ʉɨɧɬɚɤɬɧɚɹ ɚɭɞɢɬɨɪɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟ-
ɥɟɦ (ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ), ɜɫɟɝɨ 

51 

ȼ ɬɨɦ ɱɢɫɥɟ:  

ɡɚɧɹɬɢɹ ɥɟɤɰɢɨɧɧɨɝɨ ɬɢɩɚ (ɥɟɤɰɢɢ ɢ ɢɧɵɟ ɭɱɟɛɧɵɟ ɡɚɧɹɬɢɹ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɭɸ ɩɟɪɟɞɚɱɭ ɭɱɟɛɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ ɩɟɞɚɝɨɝɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ) 

34 

ɡɚɧɹɬɢɹ ɫɟɦɢɧɚɪɫɤɨɝɨ ɬɢɩɚ (ɫɟɦɢɧɚɪɵ, ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, 
ɩɪɚɤɬɢɤɭɦɵ, ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, ɤɨɥɥɨɤɜɢɭɦɵ ɢ ɢɧɵɟ ɚɧɚɥɨ-
ɝɢɱɧɵɟ ɡɚɧɹɬɢɹ) 

17 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɤɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ, 

ɜɤɥɸɱɚɸɳɚɹ ɝɪɭɩɩɨɜɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɪɚɛɨɬɭ 
ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɤɨɧɫɭɥɶɬɚɰɢɢ); ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɜɭɡɚ 

57 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɨɛɭɱɚɸɳɢɯɫɹ - 

 
 



5. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ), ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɩɨ ɬɟɦɚɦ 

(ɪɚɡɞɟɥɚɦ) ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɜɟɞɟɧɧɨɝɨ ɧɚ ɧɢɯ ɤɨɥɢɱɟɫɬɜɚ 

ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ ɢ ɜɢɞɨɜ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
 

Ɍɚɛɥɢɰɚ 3 – ɋɬɪɭɤɬɭɪɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟ-
ɥɨɜ, ɬɟɦ ɢ ɫɨɞɟɪɠɚɧɢɟ 

ɦɚɬɟɪɢɚɥɚ 

Ʉɨɦɩɨ-
ɧɟɧɬ 

ɭɱɟɛɧɨɝɨ 
ɩɥɚɧɚ 

Ɍɪɭɞɨёɦ-
ɤɨɫɬɶ, ɱ 

Ɏɨɪɦɚ ɩɪɨɜɟɞɟ-
ɧɢɹ 

ɉɥɚɧɢɪɭɟɦɵɟ (ɤɨɧɬɪɨ-
ɥɢɪɭɟɦɵɟ) ɪɟɡɭɥɶɬɚɬɵ 

ɨɫɜɨɟɧɢɹ 

Ʉɨɦɩɟ-
ɬɟɧɰɢɢ 

Ɂɧɚɧɢɹ, 
ɭɦɟɧɢɹ, 
ɧɚɜɵɤɢ 

8 ɫɟɦɟɫɬɪ 

Ɋɚɡɞɟɥ 1  ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɜ ɪɚɡɜɢɬɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ 
ȼɜɟɞɟɧɢɟ. Ɉɛɳɢɟ ɩɨɥɨɠɟ-
ɧɢɹ ɫɢɫɬɟɦɵ ɧɨɪɦɢɪɨɜɚ-
ɧɢɹ. ɂɫɬɨɪɢɹ ɧɨɪɦɢɪɨɜɚ-
ɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟ-
ɠɨɦ. Ɉɛɳɢɟ ɰɟɥɢ ɢ ɦɟɬɨ-
ɞɵ ɧɨɪɦɢɪɨɜɚɧɢɹ. ɗɬɚɩɵ 
ɪɚɡɜɢɬɢɹ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 
ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ.  
ɋɬɪɭɤɬɭɪɚ  ȿɜɪɨɤɨɞ. Ɉɫ-
ɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɧɨɪɦɢ-
ɪɨɜɚɧɢɹ, ɫɨɫɬɚɜ ɧɨɪɦɚ-
ɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ/ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɪɢɚɥɚɦ, 
ɦɟɬɨɞɚɦ ɪɚɫɱɟɬɚ ɷɥɟɦɟɧ-
ɬɨɜ, ɫɨɟɞɢɧɟɧɢɣ ɢ ɭɡɥɨɜ, ɚ 
ɬɚɤɠɟ ɤ ɡɚɜɨɞɫɤɨɦɭ ɢɯ 
ɢɡɝɨɬɨɜɥɟɧɢɸ ɤɨɧɫɬɪɭɤ-
ɰɢɣ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦ: 
ȿɜɪɨɤɨɞ 0 – ɨɫɧɨɜɵ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ; ȿɜɪɨɤɨɞ 1 – 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɧɫɬɪɭɤ-
ɰɢɢ; ȿɜɪɨɤɨɞ 2 – ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ; ȿɜɪɨɤɨɞ 3 – 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ; 
ȿɜɪɨɤɨɞ 4 - ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ; ȿɜɪɨɤɨɞ 5 - 

ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ; 

ȿɜɪɨɤɨɞ 6 – ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɟ ɤɚɦɟɧɧɵɯ ɢ ɚɪɦɨ-

ɤɚɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
ȿɜɪɨɤɨɞ 7 – ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚ-
ɦɟɧɬɨɜ. 
ȿɜɪɨɤɨɞ 8 - ɉɪɨɟɤɬɢɪɨɜɚ-
ɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɢɯ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

Ʌɟɤɰɢɹ 10 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2 
 

31(ɉɋɄ-1.2-2) 

 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɨ 
ɪɚɡɞɟɥɭ 1 
 
 

  ɋɨɛɟɫɟɞɨɜɚɧɢɟ ɉɋɄ-1.2 
  

31(ɉɋɄ-1.2-2) 
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Ɋɚɡɞɟɥ 2  Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ȿɜɪɨɤɨɞɵ. ɋɪɚɜɧɟɧɢɟ ɩɨɥɨɠɟɧɢɣ ȿɜɪɨɤɨɞɵ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɦɢ 
Ɉɫɨɛɟɧɧɨɫɬɢ ɨɬɟɱɟɫɬɜɟɧ-
ɧɨɣ ɢ ɡɚɪɭɛɟɠɧɵɯ ɫɢɫɬɟɦ 
ɧɨɪɦɢɪɨɜɚɧɢɹ. ɋɪɚɜɧɟɧɢɟ 
ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɞɯɨɞɨɜ 
ɊɎ, ȿɜɪɨɫɨɸɡɚ, ɋɒȺ ɢ 
əɩɨɧɢɢ ɞɥɹ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɦɚɫɫɨɜɨɣ ɡɚ-
ɫɬɪɨɣɤɢ. Ɉɫɨɛɟɧɧɨɫɬɢ 
ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɢ ɛɨɥɶ-
ɲɟɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. ɋɪɚɜɧɟɧɢɟ 
ɋɉ ɢ ȿɜɪɨɤɨɞɨɜ ɜ ɨɛɥɚɫɬɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚ-
ɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ.  Ɉɛ-
ɳɢɟ ɩɨɞɯɨɞɵ ɋɉ ɢ ȿɜɪɨ-
ɤɨɞɨɜ ɤ ɧɨɪɦɢɪɨɜɚɧɢɸ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚ-
ɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ 
ɢ ɫɨɨɪɭɠɟɧɢɣ ɦɚɫɫɨɜɨɣ 

ɡɚɫɬɪɨɣɤɢ. Ɉɫɨɛɟɧɧɨɫɬɢ 
ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚ-
ɦɟɧɬɨɜ ɜɵɫɨɬɧɵɯ ɢ ɛɨɥɶ-
ɲɟɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. ɋɪɚɜɧɟɧɢɟ 
ɋɉ ɢ ȿɜɪɨɤɨɞɨɜ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋɪɚɜɧɟɧɢɟ ɋɉ ɢ ȿɜɪɨɤɨ-
ɞɨɜ ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ. ɋɪɚɜɧɟɧɢɟ ɋɉ ɢ 
ȿɜɪɨɤɨɞɨɜ ɜ ɨɛɥɚɫɬɢ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ ɞɟɪɟɜɹɧɧɵɯ  
ɤɨɧɫɬɪɭɤɰɢɣ. ɋɪɚɜɧɟɧɢɟ 
ɋɉ ɢ ȿɜɪɨɤɨɞɨɜ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɚɦɟɧɧɵɯ 
ɢ ɚɪɦɨɤɚɦɟɧɧɵɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ  ɤɨɧɫɬɪɭɤɰɢɣ.   

Ʌɟɤɰɢɹ 12 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

 

31(ɉɋɄ-1.2-2) 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ 
ɪɚɫɱɟɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɩɟɣ-
ɫɤɢɦ ɇɨɪɦɚɦ» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

 
31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɩɨ  ɋɉ 63.13330.2012 ɜ 
ɩɪɨɝɪɚɦɦɟ MathCAD» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 
ɇ1(ɉɋɄ-1.2-2) 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɩɨ  ȿɜɪɨɤɨɞ 2 ɜ ɩɪɨɝɪɚɦɦɟ 
MathCAD» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

 31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 
ɇ1(ɉɋɄ-1.2-2) 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 2 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 

ɉɋɄ-1.2-2 
31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 
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ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɜ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɩɨ ɧɨɪ-
ɦɚɦ  ɋɉ 63.13330.2012  ɢ  
ȿɜɪɨɤɨɞ 2. ɋɪɚɜɧɟɧɢɟ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ» 

ɡɚɧɹɬɢɟ   

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɜ ɉɄ ɋɌȺɊɄɈɇ ɩɨ ɧɨɪ-
ɦɚɦ  ɋɉ 63.13330.2012  ɢ  
ȿɜɪɨɤɨɞ 2. ɋɪɚɜɧɟɧɢɟ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɨ 
ɪɚɡɞɟɥɭ 2 

  
ȼɵɩɨɥɧɟɧɢɟ  
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ 

ɉɋɄ-1.2-2 
31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

Ɋɚɡɞɟɥ 3  Ɋɚɫɱɟɬɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦ 
ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɫɬɨɹɧɧɵɟ, 
ɜɪɟɦɟɧɧɵɟ ɢ ɚɜɚɪɢɣɧɵɟ 
ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬɧɵɟ 
ɧɚɝɪɭɡɤɢ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɨɱɟɬɚɧɢɹ 
ɞɥɹ ɨɞɧɨɪɨɞɧɵɯ ɧɚɝɪɭɡɨɤ. 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨ-
ɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɚɦ. Ɋɚɫɱɟ-
ɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɟ-
ɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ. Ɋɚɫ-
ɱɟɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɤɨɞ 2. 

Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɟɱɟɧɢɣ, ɧɨɪɦɚɥɶɧɵɯ ɤ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟ-
ɦɟɧɬɨɜ. ɍɩɪɨɳɟɧɧɚɹ ɞɟ-
ɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɣ, 
ɧɨɪɦɚɥɶɧɵɯ ɤ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɢɡɝɢɛɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɋɚɫɱɟɬ ɫɬɚɥɶɧɵɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɤɨɞ 3. 

Ɋɚɫɱɟɬ ɞɟɪɟɜɹɧɧɵɯ  ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɤɨɞ 5. 

Ʌɟɤɰɢɹ 12 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

  

 

31(ɉɋɄ-1.2-2) 

 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  
«Ɋɚɫɱɟɬ ɩɪɨɤɚɬɧɨɣ ɫɬɚɥɶ-
ɧɨɣ ɛɚɥɤɢ ɩɨ  ɧɨɪɦɚɦ ȿɜ-
ɪɨɤɨɞ 3 ɜ ɩɪɨɝɪɚɦɦɟ 
MathCAD» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 ɉɋɄ-1.2-2 

 31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɩɪɨɤɚɬɧɨɣ ɫɬɚɥɶ-
ɧɨɣ ɛɚɥɤɢ ɜ ɉɄ Ʌɢɪɚ-

ɋȺɉɊ ɩɨ ɧɨɪɦɚɦ  ɋɉ 
63.13330.2012  ɢ  ȿɜɪɨɤɨɞ 
3. ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɫɱɟɬɨɜ» 

 

 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 

ɉɋɄ-1.2-2 

 31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ  

«Ɋɚɫɱɟɬ ɞɟɪɟɜɹɧɧɨɣ  ɛɚɥɤɢ 
ɩɨ ɧɨɪɦɚɦ  ɋɉ 
63.13330.2012  ɢ  ȿɜɪɨɤɨɞ 
5. ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɫɱɟɬɨɜ» 

ɉɪɚɤɬɢ-
ɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

3 

ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) 
 ɉɋɄ-1.2-2 

31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɨ 
ɪɚɡɞɟɥɭ 3 

  
ȼɵɩɨɥɧɟɧɢɟ  
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ 

ɉɋɄ-1.2-2 
31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

ɂɌɈȽɈ ɉɈ Ⱦɂɋɐɂ-
ɉɅɂɇȿ 

Ʌɟɤɰɢɢ 34  
ɉɋɄ-1.2-2 31(ɉɋɄ-1.2-2) 

 
ɉɪɚɤɬɢ-
ɱɟɫɤɢɟ 
ɡɚɧɹɬɢɹ 

17  
ɉɋɄ-1.2-2 

31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ɋɚɦɨɫɬɨ-
ɹɬɟɥɶɧɚɹ 
ɪɚɛɨɬɚ 

ɨɛɭɱɚɸ-
ɳɢɯɫɹ 

 

57 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚ-
ɧɹɬɢɹɦ, ɢɡɭɱɟɧɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɚɡɞɟɥɨɜ ɞɢɫɰɢ-
ɩɥɢɧɵ, ɜɵɩɨɥɧɟ-
ɧɢɟ ɄɊ 

ɉɋɄ-1.2-2 

31(ɉɋɄ-1.2-2) 
ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

- Ɂɚɱɟɬ ɫ ɨɰɟɧɤɨɣ ɉɋɄ-1.2-2 
31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

6. ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ, ɨɫɜɚɢɜɚɸɳɢɯ ɞɢɫɰɢɩɥɢɧɭ 
«Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)», ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ; 
ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ; ɩɨɞɝɨɬɨɜɤɚ, ɨɮɨɪɦɥɟɧɢɟ ɢ ɡɚɳɢɬɚ 
ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɪɚɡɞɟɥɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɭɱɚɳɢɦɫɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

1. ɑɟɪɧɵɯ Ⱥ.Ƚ. Ʉɪɚɬɤɢɣ ɤɭɪɫ ɥɟɤɰɢɣ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚ-
ɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 
Ⱥ.Ƚ. ɑɟɪɧɵɯ, ȼ.ȿ. Ȼɵɡɨɜ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — ɋɉɛ. : ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɗȻɋ Ⱥɋȼ, 2014. — 80 c. — 978-5-9227-0535-6. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/33297.html  

2. Ⱥɥɦɚɡɨɜ, ȼ.Ɉ.   ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 
ȿȼɊɈɇɈɊɆȺɆ / ȼ. Ɉ. Ⱥɥɦɚɡɨɜ. - Ɇ.: ɂɡɞ-ɜɨ Ⱥɋȼ, 2011. - 215ɫ.: ɢɥ. 

3. «Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɡɚɞɚɱɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ» 
ɂɡɞɚɬɟɥɶ: ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɋȼ Ⱥɜɬɨɪ: Ƚɨɪɨɞɟɰɤɢɣ Ⱥ.ɋ., Ȼɚɪɚɛɚɲ Ɇ.ɋ., ɋɢɞɨ-
ɪɨɜ ȼ.ɇ. ISBN: 978-5-4323-0188-8 Ʉɨɥ-ɜɨ ɫɬɪɚɧɢɰ: 338 Ƚɨɞ ɢɡɞɚɧɢɹ: 2016  

Ɍɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶ-
ɫɹ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɭɫɬɚɧɨɜɨɱɧɨɦ ɤɨɦɩɥɟɤ-
ɬɟ ɥɸɛɨɣ ɜɟɪɫɢɢ ɉɄ Ʌɢɪɚ-ɋȺɉɊ (ɭɱɟɛɧɨɣ, ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɢɥɢ ɫɜɨɛɨɞɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ): 

http://www.iprbookshop.ru/33297.html
http://iasv.ru/izdatelstvo-asv.html
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 ɮɚɣɥɵ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɉɄ Ʌɢɪɚ-ɋȺɉɊ (ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɫ ɨɛɭ-
ɱɚɸɳɢɦɢ ɩɪɢɦɟɪɚɦɢ); 

 ɮɚɣɥɵ ɩɪɢɦɟɪɨɜ ɩɨ ɉɄ Ʌɢɪɚ-ɋȺɉɊ (ɮɚɣɥɵ ɨɛɭɱɚɸɳɢɯ ɩɪɢɦɟ-
ɪɨɜ ɜ ɢɫɯɨɞɧɨɦ ɮɨɪɦɚɬɟ *.lir). 

ɋ ɪɟɫɭɪɫɚ ɤɨɦɩɚɧɢɢ ɈɈɈ «ȿȼɊɈɋɈɎɌ» 

http://www.eurosoft.ru/downloads/  ɬɚɤɠɟ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ (ɩɨɫɨ-
ɛɢɟ, ɭɤɚɡɚɧɢɹ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ (ɜɢɞɟɨɩɪɟɡɟɧɬɚɰɢɢ) ɦɚɬɟɪɢɚɥɵ ɩɨ ɩɪɢɦɟ-
ɧɟɧɢɸ ɉɄ «ɋɌȺɊɄɈɇ» ɞɥɹ ɪɚɫɱɟɬɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4. 

Ɉɛɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
Ɉɛɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜɧɟ ɪɚɫɩɢɫɚɧɢɹ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ, 

ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɨɣ ɩɨ ɞɢɫ-
ɰɢɩɥɢɧɟ ɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɤɨɦɩɶɸɬɟɪɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

 Ɂɚɞɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜɵɞɚɸɬɫɹ ɩɪɟɩɨɞɚ-
ɜɚɬɟɥɟɦ ɜɨ ɜɪɟɦɹ ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɣ ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ. ɇɚ 
ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɹɯ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɪɢɬ-
ɦɢɱɧɨɫɬɶɸ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶɸ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɡɧɚɧɢɹɦɢ, ɭɦɟɧɢɹɦɢ ɢ ɧɚɜɵɤɚɦɢ, ɩɪɢɨɛɪɟɬɚɟɦɵɦɢ ɨɛɭɱɚɸ-
ɳɢɦɢɫɹ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɬ ɩɨɦɨɳɶ 
ɫɬɭɞɟɧɬɚɦ ɜ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ. 
 ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɜɟɫɶ ɨɛɴɟɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚ-
ɧɢɦɚɬɶɫɹ ɩɪɟɞɦɟɬɨɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ - ɬɪɟɯ ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ. ɇɚɱɢɧɚɬɶ ɫɚɦɨɫɬɨ-
ɹɬɟɥɶɧɵɟ ɜɧɟɚɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ ɫɥɟɞɭɟɬ ɫ ɩɟɪɜɵɯ ɞɧɟɣ ɫɟɦɟɫɬɪɚ. ɉɟɪɜɵɟ 
ɞɧɢ ɫɟɦɟɫɬɪɚ ɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶɫɹ ɜ ɪɚɛɨɬɭ, 
ɭɫɬɚɧɨɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɹɞɨɤ, ɪɚɜɧɨɦɟɪɧɵɣ ɪɢɬɦ ɧɚ ɭɱɟɛɧɵɣ ɫɟɦɟɫɬɪ. 
Ɋɢɬɦ ɜ ɪɚɛɨɬɟ – ɷɬɨ ɟɠɟɞɧɟɜɧɵɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɡɚɧɹɬɢɹ, ɠɟɥɚɬɟɥɶɧɨ ɜ ɨɞɧɢ 
ɢ ɬɟ ɠɟ ɱɚɫɵ, ɩɪɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɦ ɱɟɪɟɞɨɜɚɧɢɢ ɡɚɧɹɬɢɣ ɫ ɩɟɪɟɪɵɜɚɦɢ ɞɥɹ ɨɬ-
ɞɵɯɚ.  
 ɇɚɱɢɧɚɬɶ ɪɚɛɨɬɭ ɫɥɟɞɭɟɬ ɫɨ ɫɪɟɞɧɢɯ ɩɨ ɬɪɭɞɧɨɫɬɢ ɡɚɞɚɧɢɣ, ɡɚɬɟɦ ɩɟ-
ɪɟɣɬɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɥɨɠɧɵɯ ɡɚɞɚɧɢɣ, ɢ, ɧɚɤɨɧɟɰ, ɡɚɤɨɧɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟɦ 
ɩɪɨɫɬɵɯ ɪɚɛɨɬ, ɬɪɟɛɭɸɳɢɯ ɧɟɛɨɥɶɲɢɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɭɫɢɥɢɣ. ɋɥɟɞɭɟɬ 
ɩɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɜɨɢ ɡɚɧɹɬɢɹ ɩɨ ɜɪɟɦɟɧɢ: 50 ɦɢɧɭɬ – ɪɚɛɨɬɚ, 5-10 

ɦɢɧɭɬ – ɩɟɪɟɪɵɜ; ɩɨɫɥɟ ɬɪɟɯ ɱɚɫɨɜ ɪɚɛɨɬɵ – ɩɟɪɟɪɵɜ 20 – 25 ɦɢɧɭɬ. ȼ ɩɪɨ-
ɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɚɪɚɫɬɚɸɳɟɟ ɭɬɨɦɥɟɧɢɟ ɩɨɜɥɟɱɟɬ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɜɧɢɦɚɧɢɹ. 
ɋɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɩɨɜɵɲɟɧɢɟ ɭɦɫɬɜɟɧɧɨɣ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɮɢɡɤɭɥɶɬɭɪɨɣ. Ɉɪɝɚɧɢɡɚɰɢɹ ɚɤ-
ɬɢɜɧɨɝɨ ɨɬɞɵɯɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɱɟɪɟɞɨɜɚɧɢɟ ɭɦɫɬɜɟɧɧɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɚɤ-
ɬɢɜɧɨɫɬɢ, ɱɬɨ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɱɟɥɨɜɟɤɚ. 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ (ɄɊ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɡɧɚɧɢɣ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɢɧɹɬɵɯ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɚɤɬɢɤɟ ɢ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɤɨɞɚɦ. 

http://www.eurosoft.ru/downloads/
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      Ɍɚɛɥɢɰɚ 4  - Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɜ 8 ɫɟɦɟɫɬɪɟ 
 

ȼɢɞ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɑɚɫɨɜ ɜ ɧɟɞɟɥɸ ɂɬɨɝɨ 
ɩɨ 

ɜɢɞɚɦ 
ɪɚɛɨɬ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢɧɵ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17 

ɉɨɞɝɨɬɨɜɤɚ, 
ɨɮɨɪɦɥɟɧɢɟ ɢ 
ɡɚɳɢɬɚ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 

1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 23 

ɂɌɈȽɈ  
ɜ 8 ɫɟɦɟɫɬɪɟ 

3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 57 
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7. Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ  ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ  
ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 

 

Ɍɚɛɥɢɰɚ 5 – ɉɚɫɩɨɪɬ ɮɨɧɞɚ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ 
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ 

ɪɚɡɞɟɥɵ (ɬɟɦɵ) 
ɞɢɫɰɢɩɥɢɧɵ 

Ʉɨɞ ɤɨɧɬɪɨɥɢɪɭɟ-
ɦɨɣ ɤɨɦɩɟɬɟɧɰɢɢ 

(ɢɥɢ ɟɟ ɱɚɫɬɢ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ 

1. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧ-
ɞɟɧɰɢɢ ɜ ɪɚɡɜɢɬɢɢ 
ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ 
ɡɚ ɪɭɛɟɠɨɦ 

31(ɉɋɄ-1.2-2) 

 
ɋɨɛɟɫɟɞɨɜɚɧɢɟ 

 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ  ɬɟɨɪɟɬɢɱɟɫɤɢɟ  
ɡɧɚɧɢɹ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɨɪɦɚ-
ɬɢɜɧɨɣ ɛɚɡɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚ-
ɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

2. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȿɜ-
ɪɨɤɨɞɨɜ. ɋɪɚɜɧɟɧɢɟ 
ɩɨɥɨɠɟɧɢɣ ȿɜɪɨɤɨ-
ɞɨɜ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ 
ɧɨɪɦɚɦɢ. 

31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ȼɵɩɨɥɧɟɧɢɟ  
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ. 
 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ   ɬɟɨɪɟɬɢɱɟɫɤɢɟ  
ɡɧɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȿɜɪɨɤɨɞɨɜ,  
ɡɧɚɧɢɟ ɨɬɥɢɱɢɣ ɪɨɫɫɢɣɫɤɢɯ  ɧɨɪɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬ ɧɨɪɦ ȿɜɪɨɤɨ-
ɞɨɜ,  ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜɵɩɨɥɧɹɬɶ 
ɪɚɫɱɟɬɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨ ɪɨɫɫɢɣɫɤɢɦ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦ 
ɧɨɪɦɚɦ ɫ ɫɪɚɜɧɢɬɟɥɶɧɵɦ ɚɧɚɥɢɡɨɦ 
ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ 

3. Ɋɚɫɱɟɬɵ ɢ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶ-
ɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦ 

31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

ȼɵɩɨɥɧɟɧɢɟ  
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ. 
 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ   ɬɟɨɪɟɬɢɱɟɫɤɢɟ  
ɡɧɚɧɢɹ ɨɫɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɧɨɪ-
ɦɚɦ ȿɜɪɨɤɨɞɨɜ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ 
ɜɵɩɨɥɧɟɧɢɹ «ɪɭɱɧɵɯ» ɪɚɫɱɟɬɨɜ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ, 
ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɦɟɠ-
ɞɭɧɚɪɨɞɧɵɦ ɧɨɪɦɚɦ, ɚ ɬɚɤɠɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɢ ɉɄ 
ɋɌȺɊɄɈɇ 

31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚ-
ɛɨɬɚ «Ɋɚɫɱɟɬ ɢɡ-
ɝɢɛɚɟɦɨɣ ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɨɣ ɛɚɥ-
ɤɢ ɩɨ ɧɨɪɦɚɦ  
ɋɉ 
63.13330.2012  ɢ  
ȿɜɪɨɤɨɞ 2» 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ  ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɡɧɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɪɚɫɱɟɬɨɜ  ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟ-
ɬɨɦ ɮɢɡɢɱɟɫɤɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ,  
ɧɚɜɵɤɢ ɢ ɭɦɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɧɟɥɢɧɟɣɧɵɯ ɪɚɫɱɟɬɨɜ ɛɚɥɨɤ ɆɄɗ 
ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɨɝɨ ɫɱɟɬɚ ɜ ɩɪɨ-
ɝɪɚɦɦɟ MathCAD, ɫ ɩɨɦɨɳɶɸ ɉɄ 
Ʌɢɪɚ-ɋȺɉɊ ɢ ɉɄ SK|TARK-ES 

ȼɫɟ ɪɚɡɞɟɥɵ ɞɢɫɰɢ-
ɩɥɢɧɵ 

31(ɉɋɄ-1.2-2) 

ɍ1(ɉɋɄ-1.2-2) 

ɇ1(ɉɋɄ-1.2-2) 

 

Ʉɨɥɥɨɤɜɢɭɦ. 
ȼɵɩɨɥɧɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ  ɬɟɨɪɟɬɢɱɟɫɤɢɟ  
ɡɧɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɧɨɪɦ 
ȿɜɪɨɤɨɞɨɜ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜɵ-
ɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ  ɫɨɝɥɚɫɧɨ  ɦɟɠɞɭɧɚ-
ɪɨɞɧɵɦ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  
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ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ 8 ɫɟɦɟɫɬɪɟ ɜ ɮɨɪɦɟ ɡɚɱɟɬɚ ɫ ɨɰɟɧɤɨɣ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɞɢɫɰɢɩɥɢɧɵ 
(ɬɚɛɥɢɰɚ 6). 
 

Ɍɚɛɥɢɰɚ  6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɰɟɧɨɱɧɨɝɨ  

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɨɰɟɧɢɜɚɧɢɹ 

ɒɤɚɥɚ 

ɨɰɟɧɢɜɚɧɢɹ 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ 

8 ɫɟɦɟɫɬɪ 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɜ ɮɨɪɦɟ  ɡɚɱɟɬɚ ɫ ɨɰɟɧɤɨɣ. 

ɋɨɛɟɫɟɞɨɜɚɧɢɟ 

 

5 ɧɟɞɟɥɹ 10 ɛɚɥɥɨɜ 10 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɩɨɤɚɡɚɥ ɨɬɥɢɱɧɵɟ ɡɧɚɧɢɹ ɢ ɤɪɭɝɨɡɨɪ ɩɪɢ ɨɬɜɟɬɚɯ ɧɚ ɜɨɩɪɨɫɵ, ɩɨɤɚ-
ɡɚɥ ɨɬɥɢɱɧɨɟ ɭɦɟɧɢɟ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɢɬɶ ɨɬɜɟɬ, ɨɬɥɢɱɧɨ ɜɥɚɞɟɥ ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɶɸ. 
8 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɩɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɡɧɚɧɢɹ ɢ ɤɪɭɝɨɡɨɪ ɩɪɢ ɨɬɜɟɬɚɯ ɧɚ ɜɨɩɪɨɫɵ, ɩɨɤɚɡɚɥ 
ɯɨɪɨɲɟɟ ɭɦɟɧɢɟ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɢɬɶ ɨɬɜɟɬ, ɯɨɪɨɲɨ ɜɥɚɞɟɥ ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɶɸ.  
6 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɩɨɤɚɡɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɡɧɚɧɢɹ ɢ ɤɪɭɝɨɡɨɪ ɩɪɢ ɨɬɜɟɬɚɯ ɧɚ ɜɨ-
ɩɪɨɫɵ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɩɨɤɚɡɚɥ ɭɦɟɧɢɟ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɢɬɶ ɨɬɜɟɬ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶ-
ɧɨ ɜɥɚɞɟɥ ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɶɸ. 
4 ɛɚɥɥɚ -  ɫɬɭɞɟɧɬ ɩɨɤɚɡɚɥ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɡɧɚɧɢɹ ɢ ɤɪɭɝɨɡɨɪ ɩɪɢ ɨɬɜɟɬɚɯ ɧɚ ɜɨ-
ɩɪɨɫɵ, ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɢɥ ɨɬɜɟɬ, ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɜɥɚɞɟɥ ɦɨ-
ɧɨɥɨɝɢɱɟɫɤɨɣ ɪɟɱɶɸ. 
0 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɧɟ ɨɬɜɟɱɚɥ ɧɚ ɩɨɫɬɚɜɥɟɧɧɵɟ ɜɨɩɪɨɫɵ, ɧɟ ɦɨɝ ɥɨɝɢɱɟɫɤɢ ɫɬɪɨɢɬɶ ɨɬ-
ɜɟɬ. 

ȼɵɩɨɥɧɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚ-
ɞɚɧɢɣ 

 

10 ɧɟɞɟɥɹ 10 ɛɚɥɥɨɜ 10 ɛɚɥɥɨɜ - 91-100% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 

6 ɛɚɥɥɨɜ - 71-90% % ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ 
ɢ ɧɚɜɵɤɨɜ;   
4 ɛɚɥɥɨɜ - 61-70% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 

2 ɛɚɥɥɚ - 51-60% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 
0 ɛɚɥɥɨɜ - 0-50% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɨɱɟɧɶ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 
 

ȼɵɩɨɥɧɟɧɢɟ 15 ɧɟɞɟɥɹ 10 ɛɚɥɥɨɜ 10 ɛɚɥɥɨɜ - 91-100% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 



14 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɰɟɧɨɱɧɨɝɨ  

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɨɰɟɧɢɜɚɧɢɹ 

ɒɤɚɥɚ 

ɨɰɟɧɢɜɚɧɢɹ 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚ-
ɞɚɧɢɣ 

 

6 ɛɚɥɥɨɜ - 71-90% % ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ 
ɢ ɧɚɜɵɤɨɜ;   
4 ɛɚɥɥɨɜ - 61-70% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 

2 ɛɚɥɥɚ - 51-60% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 
0 ɛɚɥɥɨɜ - 0-50% ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ – ɨɱɟɧɶ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚ-
ɛɨɬɚ 

ȼ ɬɟɱɟɧɢɟ 
ɫɟɦɟɫɬɪɚ 

30 ɛɚɥɥɨɜ 30 ɛɚɥɥɨɜ - Сɬɭɞɟɧɬ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɢɥ ɡɚɞɚɧɢɟ, ɩɨɤɚɡɚɥ ɨɬɥɢɱɧɵɟ  ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜ 
ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɨɮɨɪɦɥɟɧɚ ɚɤɤɭɪɚɬɧɨ ɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 
20 ɛɚɥɥɨɜ - Сɬɭɞɟɧɬ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɢɥ ɡɚɞɚɧɢɟ, ɩɨɤɚɡɚɥ ɯɨɪɨɲɢɟ  ɭɦɟɧɢɹ ɧɚɜɵɤɢ ɜ 
ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɧɟ ɫɦɨɝ ɨɛɨɫɧɨɜɚɬɶ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɩɪɟɞɥɨ-
ɠɟɧɧɨɝɨ ɪɟɲɟɧɢɹ, ɞɨɩɭɳɟɧɵ ɨɞɧɚ ɢɥɢ ɞɜɟ ɧɟɬɨɱɧɨɫɬɢ, ɟɫɬɶ ɧɟɞɨɫɬɚɬɤɢ ɜ ɨɮɨɪɦɥɟɧɢɢ. 
10 ɛɚɥɥɨɜ - Сɬɭɞɟɧɬ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɢɥ ɡɚɞɚɧɢɟ, ɧɨ ɞɨɩɭɫɬɢɥ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɬɨɱɧɨ-
ɫɬɢ ɢ ɝɪɭɛɵɟ ɨɲɢɛɤɢ, ɧɟ ɩɪɨɹɜɢɥ ɭɦɟɧɢɹ ɩɪɚɜɢɥɶɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ, ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ. 
0 ɛɚɥɥɨɜ - Сɬɭɞɟɧɬ ɧɟ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɢɥ ɡɚɞɚɧɢɟ, ɩɪɢ ɷɬɨɦ ɩɪɨɹɜɢɥ ɧɟɞɨɫɬɚɬɨɱɧɵɣ 
ɭɪɨɜɟɧɶ ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, ɚ ɬɚɤɠɟ ɧɟɫɩɨɫɨɛɟɧ ɩɨɹɫɧɢɬɶ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ. 

Ʉɨɥɥɨɤɜɢɭɦ 2 ɜɨɩɪɨɫɚ ɩɨ 15 
ɛɚɥɥɨɜ 

Ɉɞɢɧ ɜɨɩɪɨɫ: 
15 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɜɨɩɪɨɫ ɛɢɥɟɬɚ. ɉɨɤɚɡɚɥ ɨɬɥɢɱ-
ɧɵɟ ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɬɜɟɬɢɥ ɧɚ ɜɫɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɜɨɩɪɨɫɵ. 
9 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɨɬɜɟɬɢɥ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɜɨɩɪɨɫ ɛɢɥɟɬɚ ɫ ɧɟɛɨɥɶɲɢɦɢ ɧɟɬɨɱɧɨɫɬɹɦɢ. 
ɉɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɬɜɟɬɢɥ ɧɚ ɛɨɥɶɲɢɧ-
ɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɨɩɪɨɫɨɜ. 
6 ɛɚɥɥɨɜ –  ɫɬɭɞɟɧɬ ɨɬɜɟɬɢɥ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɜɨɩɪɨɫ ɛɢɥɟɬɚ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɧɟɬɨɱɧɨ-
ɫɬɹɦɢ. ɉɨɤɚɡɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɉɪɢ ɨɬɜɟɬɚɯ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ ɛɵɥɨ ɞɨɩɭɳɟɧɨ ɦɧɨɝɨ ɧɟɬɨɱɧɨɫɬɟɣ.  
0 ɛɚɥɥɨɜ –  ɩɪɢ ɨɬɜɟɬɟ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɜɨɩɪɨɫ ɛɢɥɟɬɚ ɫɬɭɞɟɧɬ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ ɧɟ-
ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ. ɉɪɢ ɨɬɜɟɬɚɯ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ ɛɵɥɨ ɞɨɩɭɳɟɧɨ 
ɦɧɨɠɟɫɬɜɨ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ. 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɰɟɧɨɱɧɨɝɨ  

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɨɰɟɧɢɜɚɧɢɹ 

ɒɤɚɥɚ 

ɨɰɟɧɢɜɚɧɢɹ 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ 1 ɡɚɞɚɱɚ ɩɨ 10 
ɛɚɥɥɨɜ 

Ɉɞɧɚ ɡɚɞɚɱɚ: 
10 ɛɚɥɥɨɜ –  ɫɬɭɞɟɧɬ ɩɪɚɜɢɥɶɧɨ ɜɵɩɨɥɧɢɥ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɛɢɥɟɬɚ. ɉɨɤɚɡɚɥ ɨɬɥɢɱ-
ɧɵɟ ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɬɜɟɬɢɥ ɧɚ ɜɫɟ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
7 ɛɚɥɥɨɜ –  ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɢɥ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɛɢɥɟɬɚ ɫ ɧɟɛɨɥɶɲɢɦɢ ɧɟɬɨɱɧɨɫɬɹɦɢ. 
ɉɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɬɜɟɬɢɥ ɧɚ 
ɛɨɥɶɲɢɧɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɨɩɪɨɫɨɜ. 
3 ɛɚɥɥɚ –  ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɢɥ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɛɢɥɟɬɚ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɧɟɬɨɱɧɨɫɬɹ-
ɦɢ. ɉɨɤɚɡɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ. ɉɪɢ ɨɬɜɟɬɚɯ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ ɛɵɥɨ ɞɨɩɭɳɟɧɨ ɦɧɨɝɨ ɧɟɬɨɱɧɨɫɬɟɣ.  
0 ɛɚɥɥɨɜ –  ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɛɢɥɟɬɚ ɫɬɭɞɟɧɬ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ 
ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɭɦɟɧɢɣ. ɉɪɢ ɨɬɜɟɬɚɯ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ ɛɵɥɨ ɞɨɩɭɳɟ-
ɧɨ ɦɧɨɠɟɫɬɜɨ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ. 

ɂɬɨɝɨ 100 ɛɚɥɥɨɜ - 

 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ: 
0 - 64 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ - "ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ" (ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɩɨ ɞɢɫɰɢ-
ɩɥɢɧɟ); 
65 - 74 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ - "ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ" (ɩɨɪɨɝɨɜɵɣ (ɦɢɧɢɦɚɥɶɧɵɣ) ɭɪɨɜɟɧɶ); 
75 - 84 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ - "ɯɨɪɨɲɨ" (ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ); 
85 - 100 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ - "ɨɬɥɢɱɧɨ" (ɜɵɫɨɤɢɣ (ɦɚɤɫɢɦɚɥɶɧɵɣ) ɭɪɨɜɟɧɶ) 
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Ɍɢɩɨɜɵɟ ɡɚɞɚɧɢɹ ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 

ɋɨɛɟɫɟɞɨɜɚɧɢɟ 

Ɋɚɡɞɟɥ 1. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɜ ɪɚɡɜɢɬɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɫɬɪɨɢ-
ɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ  

 

1. Ɇɟɬɨɞɵ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
2. ɂɟɪɚɪɯɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɊɎ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
3. ɂɟɪɚɪɯɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ȿɜɪɨɫɨɸɡɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
4. ɂɟɪɚɪɯɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɋɒȺ ɢ əɩɨɧɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
5. Ɉɛɹɡɚɬɟɥɶɧɵɟ ɢ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɩɨɥɨɠɟɧɢɹ ɋɉ, ɢɯ ɫɯɨɞɫɬɜɨ ɢ ɪɚɡɥɢ-ɱɢɹ. 
6. ɉɪɢɦɟɧɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɨɛɴɟɤɬɨɜ ɦɚɫɫɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
7. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
8. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɨɥɶɲɟɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
9. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ȿɜɪɨɤɨɞɨɜ ɜ ɩɪɚɤɬɢɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɊɎ. 
10. ȿɜɪɨɤɨɞ 0 – ɨɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
11. ȿɜɪɨɤɨɞ 1 – ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ. 
12.  ȿɜɪɨɤɨɞ 2 – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
13.  ȿɜɪɨɤɨɞ 3 – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
14. ȿɜɪɨɤɨɞ 4 - ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ;  
15. ȿɜɪɨɤɨɞ 5 - ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ.  

16. ȿɜɪɨɤɨɞ 6 – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɚɦɟɧɧɵɯ ɢ ɚɪɦɨ-ɤɚɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  
17. ȿɜɪɨɤɨɞ 7 – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ. 
18. ȿɜɪɨɤɨɞ 8 - ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

 

Ɋɚɡɞɟɥ 2. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ȿɜɪɨɤɨɞɨɜ. ɋɪɚɜɧɟɧɢɟ ɩɨɥɨɠɟɧɢɣ ȿɜɪɨɤɨɞɵ ɫ ɨɬɟɱɟ-
ɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɦɢ. 
ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ 

ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɧɨɪɦɚɥɶ-
ɧɵɦ ɫɟɱɟɧɢɹɦ: 

 ɜ ɩɪɨɝɪɚɦɦɟ MathCAD (ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ) ɩɨ ɧɨɪɦɚɦ  ɋɉ 
63.13330.2012;   

 ɜ ɩɪɨɝɪɚɦɦɟ MathCAD (ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ)  ɩɨ ɧɨɪɦɚɦ  ȿɜɪɨ-
ɤɨɞ 2; 

 ɜ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɩɨ ɧɨɪɦɚɦ  ɋɉ 63.13330.2012;  

 ɜ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɩɨ ɧɨɪɦɚɦ  ɩɨ ɧɨɪɦɚɦ  ȿɜɪɨɤɨɞ 2. 

ɋɪɚɜɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɚɡɧɵɦ ɧɨɪɦɚɦ. 
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Ɋɚɡɞɟɥ 3.   Ɋɚɫɱɟɬɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɨɪɦ 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ 

 ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɩɪɨɤɚɬɧɨɣ ɫɬɚɥɶɧɨɣ ɛɚɥɤɢ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ: 

 ɜ ɩɪɨɝɪɚɦɦɟ MathCAD (ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ)  ɩɨ ɧɨɪɦɚɦ  ȿɜɪɨ-
ɤɨɞ 3; 

 ɜ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɩɨ ɧɨɪɦɚɦ  ɋɉ 63.13330.2012;  

 ɜ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɩɨ ɧɨɪɦɚɦ  ɩɨ ɧɨɪɦɚɦ  ȿɜɪɨɤɨɞ 3. 
ɋɪɚɜɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɚɡɧɵɦ ɧɨɪɦɚɦ. 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ  «Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ 
ɩɨ ɧɨɪɦɚɦ  ɋɉ 63.13330.2012  ɢ  ȿɜɪɨɤɨɞ 2» 

ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ ɩɨ ɧɨɪɦɚɦ 

ɚ) ɋɉ 63.13330.2012; 

ɛ) ȿɜɪɨɤɨɞ 2. 

ɋɨɫɬɚɜ ɢ ɩɨɪɹɞɨɤ ɨɮɨɪɦɥɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

1. ȼɵɩɨɥɧɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ 
ɩɨ ɧɨɪɦɚɦ ɋɉ 63.13330.2012 ɜ ɩɪɨɝɪɚɦɦɟ «MathCAD». 

2. ȼɵɩɨɥɧɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ 
ɩɨ ɧɨɪɦɚɦ ȿɜɪɨɤɨɞ 2 ɜ ɩɪɨɝɪɚɦɦɟ «MathCAD». 

3. ȼɵɩɨɥɧɢɬɶ ɱɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɛɚɥɤɢ ɩɨ 
ɧɨɪɦɚɦ ɋɉ 63.13330.2012 ɢ ȿɜɪɨɤɨɞ 2 ɫ ɩɨɦɨɳɶɸ ɉɄ Ʌɢɪɚ-ɋȺɉɊ. 

4. ɋɪɚɜɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɚɡɧɵɦ  ɦɟɬɨɞɚɦ ɪɚɫɱɟ-
ɬɨɜ. ȿɫɥɢ ɪɚɡɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɱɢɫɥɟɧɧɵɯ  ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ 
ɩɨɥɭɱɟɧɧɵɯ  ɩɨ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɧɨɪɦɚɦ ɪɚɡɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟ ɱɟɦ ɧɚ 5% 
ɧɚɣɬɢ ɨɲɢɛɤɢ ɢ ɢɫɩɪɚɜɢɬɶ ɢɯ. 

5. ɋɪɚɜɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɚɡɧɵɦ  ɧɨɪɦɚɦ.  
6. ɉɟɪɟɧɟɫɬɢ ɪɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɪɚɫɱɟɬɨɜ ɜ ɩɪɨɝɪɚɦɦɭ MathCAD. 

7. ɉɨɥɧɵɣ ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɨɮɨɪɦɢɬɶ ɜ ɩɪɨɝɪɚɦɦɟ MathCAD ɢ 
ɩɟɪɟɜɟɫɬɢ ɟɝɨ ɜ ɮɨɪɦɚɬ *.pdf. 

8. Ɉɛɴɟɞɢɧɢɬɶ ɮɚɣɥɵ *.pdf ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɢ ɩɨɥɭɱɟɧɧɨɣ ɪɚɧɟɟ 
ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɛɚɥɤɢ. 

9.  ȼ ɩɚɩɤɭ ɫ ɨɬɱɟɬɨɦ ɩɨ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɫɤɨɩɢɪɨɜɚɬɶ ɜɫɟ ɪɚɫɱɟɬɧɵɟ 
ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɮɚɣɥɵ ɢɡ ɩɪɨɝɪɚɦɦ ɉɄ Ʌɢɪɚ-ɋȺɉɊ ɢ MathCAD. 

ɇɚɥɢɱɢɟ ɜɫɟɯ ɷɬɢɯ ɮɚɣɥɨɜ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢ ɡɚɳɢɬɟ ɄɊ. ɂɬɨ-
ɝɨɜɵɣ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ *.pdf, ɤɨɬɨɪɵɣ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɵɫɬɚɜɥɹɟɬɫɹ ɜ 
ɥɢɱɧɵɣ ɤɚɛɢɧɟɬ ɫɬɭɞɟɧɬɚ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɬɱɟɬɧɨ-
ɫɬɢ. ɇɨ ɷɬɨɬ ɮɚɣɥ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɣ ɤɨɩɢɟɣ ɩɪɨɞɟɥɚɧɧɨɣ ɫɬɭɞɟɧɬɨɦ ɪɚ-
ɛɨɬɨɣ ɢ ɧɟ ɞɚɟɬ ɩɨɥɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɨɰɟɧɢɬɶ ɤɨɪɪɟɤɬɧɨɫɬɶ ɜɵɩɨɥɧɟɧ-
ɧɵɯ ɪɚɫɱɟɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɧɨɦɟɪɭ ɜɚɪɢɚɧɬɚ, ɩɪɚ-
ɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ. ȼɫɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤ-
ɬɨɜ (ɝɪɚɮɢɱɟɫɤɢɯ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɬ.ɞ.) ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ 
ɜ ɢɫɯɨɞɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ ɮɚɣɥɚɯ. 
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ȼɨɩɪɨɫɵ ɤ ɤɨɥɥɨɤɜɢɭɦɭ 

1. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ȿɜɪɨɤɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ.  
2. Ɉɬɥɢɱɢɹ ɬɪɟɛɨɜɚɧɢɣ ȿɜɪɨɤɨɞ ɢ ɋɉ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  
3. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɬɪɟɛɨɜɚɧɢɣ ȿɜɪɨɤɨɞ ɢ ɋɉ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɤɚɦɟɧ-

ɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  
4. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɬɪɟɛɨɜɚɧɢɣ ȿɜɪɨɤɨɞ ɢ ɋɉ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɚɪɦɨ-

ɤɚɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  
5. Ɍɪɟɛɨɜɚɧɢɹ ȿɜɪɨɤɨɞ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢɯ ɫɨɱɟ-
ɬɚɧɢɣ.  
6. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ ɜ ȿɜɪɨɤɨɞ. Ɉɬɥɢɱɢɹ ɨɬ ɬɪɟɛɨɜɚ-
ɧɢɣ ɋɉ.  
7. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɤ ɧɚɝɪɭɡɤɚɦ ɢ ɢɯ ɫɨɱɟɬɚɧɢɹɦ ɜ ȿɜɪɨɤɨɞ ɢ ɋɉ.  
8. Ɉɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɝɚɪɦɨɧɢɡɚɰɢɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦ. 16. 
9. Ɉɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɨɤ ɧɚ ɡɞɚɧɢɹ ɩɨ ȿɜɪɨɤɨɞ. 
10. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ȿɜɪɨɤɨɞ.  

11. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɧɨɪɦ. ɐɟɥɢ ɢ ɡɚɞɚɱɢ.  
12. Ɋɚɡɪɚɛɨɬɤɚ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɜ ɩɨɞɞɟɪɠɤɭ ȿɜɪɨɤɨɞ.  
13. Ɉɬɥɢɱɢɹ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ 
ȿɜɪɨɤɨɞ ɢ ɋɉ.  

14. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɤɨɧ-
ɫɬɪɭɤɰɢɹɦ ɩɨ ȿɜɪɨɤɨɞ ɢ ɋɉ.  
15. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɦɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢ-
ɹɦ ɩɨ ȿɜɪɨɤɨɞ ɢ ɋɉ.  

16. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɚɪɦɨɤɚɦɟɧɧɵɦ ɤɨɧ-
ɫɬɪɭɤɰɢɹɦ ɩɨ ȿɜɪɨɤɨɞ ɢ ɋɉ.  

17. ɋɨɫɬɚɜ ɞɨɤɭɦɟɧɬɨɜ ȿɜɪɨɤɨɞ. ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ.  
18. Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɡɜɢɬɢɹ ɩɨɥɨɠɟɧɢɣ ȿɜɪɨɤɨɞ. 

 
ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ. 

1. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɨɞɢɧɨɱɧɵɦ ɚɪɦɢɪɨɜɚɧɢɟɦ ɩɨ ɧɨɪɦɚɦ ȿɜ-
ɪɨɤɨɞ 2. 
2. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɞɜɨɣɧɵɦ ɚɪɦɢɪɨɜɚɧɢɟɦ ɩɨ ɧɨɪɦɚɦ ȿɜɪɨ-
ɤɨɞ 2. 
3. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ ɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ ɩɨ ɧɨɪɦɚɦ ȿɜɪɨɤɨɞ 2. 
4. ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɫɬɚɥɶɧɨɣ ɩɪɨɤɚɬɧɨɣ ɛɚɥɤɢ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ 
ɧɨɪɦɚɦ ȿɜɪɨɤɨɞ 3. 
5. ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɫɬɚɥɶɧɨɣ ɩɪɨɤɚɬɧɨɣ ɛɚɥɤɢ ɩɨ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɩɨ ɧɨɪɦɚɦ ȿɜɪɨɤɨɞ 3. 
6. ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɞɟɪɟɜɹɧɧɨɣ ɛɚɥɤɢ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɧɨɪɦɚɦ 
ȿɜɪɨɤɨɞ 5. 
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8 ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ,  
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

 

8.1  Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

 

1. ɑɟɪɧɵɯ Ⱥ.Ƚ. Ʉɪɚɬɤɢɣ ɤɭɪɫ ɥɟɤɰɢɣ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚ-
ɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 
Ⱥ.Ƚ. ɑɟɪɧɵɯ, ȼ.ȿ. Ȼɵɡɨɜ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — ɋɉɛ. : ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɗȻɋ Ⱥɋȼ, 2014. — 80 c. — 978-5-9227-0535-6. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/33297.html  

2. Ⱥɥɦɚɡɨɜ, ȼ.Ɉ.   ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 
ȿȼɊɈɇɈɊɆȺɆ / ȼ. Ɉ. Ⱥɥɦɚɡɨɜ. - Ɇ.: ɂɡɞ-ɜɨ Ⱥɋȼ, 2011. - 215ɫ.: ɢɥ.3. «Ʉɨɦ-
ɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɡɚɞɚɱɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ» ɂɡɞɚɬɟɥɶ: ɂɡ-
ɞɚɬɟɥɶɫɬɜɨ Ⱥɋȼ Ⱥɜɬɨɪ: Ƚɨɪɨɞɟɰɤɢɣ Ⱥ.ɋ., Ȼɚɪɚɛɚɲ Ɇ.ɋ., ɋɢɞɨɪɨɜ ȼ.ɇ. ISBN: 
978-5-4323-0188-8 Ʉɨɥ-ɜɨ ɫɬɪɚɧɢɰ: 338 Ƚɨɞ ɢɡɞɚɧɢɹ: 2016  

3. əɝɧɸɤ Ȼ.ɇ. "Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɪɚɫɱɟɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ ɫɬɚɧ-
ɞɚɪɬɟ EN 1995-1-1 (ȿɜɪɨɤɨɞ 5) ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɇɨɧɨɝɪɚɮɢɹ. Ƚɨɞ ɢɡɞɚɧɢɹ 2017. 

4. ɏ. ɐɡɢɧɶɱɚɨ, ɋ. Ʌɢɰɡɸɧɶ. 100 ɜɵɫɨɬɧɵɯ ɡɞɚɧɢɣ. ɉɪɢɦɟɪɵ ɨɛɴɟɦɧɨ – 

ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ. – Ɇ.:ɂɡɞ-ɜɨ Ⱥɋȼ, 2007. -132 ɫ. 
 

8.2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

 

1. Ɉɫɧɨɜɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ (ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ) Дɗɥɟɤɬɪɨɧ-
ɧɵɣ ɪɟɫɭɪɫЖ : ɪɚɛɨɱɚɹ ɬɟɬɪɚɞɶ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 08.04.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ», ɩɪɨɝɪɚɦɦɚ «ɋɬɪɨɢɬɟɥɶ-
ɧɨɟ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ» / . — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — Ɇ. : Ɇɨɫɤɨɜ-
ɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɗȻɋ Ⱥɋȼ, 2017. — 42 c. 

— 2227-8397. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/72606.html 

2.  Ⱥɝɟɟɜɚ ȿ.ɘ. Ȼɨɥɶɲɟɩɪɨɥɟɬɧɵɟ ɫɩɨɪɬɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. Ⱥɪɯɢ-
ɬɟɤɬɭɪɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / ȿ.ɘ. Ⱥɝɟɟɜɚ, Ɇ.Ⱥ. Ɏɢɥɢɩɩɨɜɚ. — ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — 

ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ: ɇɢɠɟɝɨɪɨɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɗȻɋ Ⱥɋȼ, 2014. — 84 c. — 2227-8397. — Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/30796.html 

3. Ȼɚɣɤɨɜ, ȼ.ɇ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: Ɉɛɳɢɣ ɤɭɪɫ : ɭɱɟɛɧɢɤ 
ɞɥɹ ɜɭɡɨɜ / ȼ. ɇ. Ȼɚɣɤɨɜ, ɗ. ȿ. ɋɢɝɚɥɨɜ. - 6-ɟ ɢɡɞ., ɪɟɩɪɢɧɬ. - Ɇ.: Ȼɚɫɬɟɬ, 2013; 
2009. - 768ɫ.   
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9 ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ 

ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» (ɞɚɥɟɟ – ɫɟɬɶ «ɂɧɬɟɪɧɟɬ»), ɧɟɨɛɯɨɞɢɦɵɯ  
ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 

1. «Ʉɨɞɟɤɫ»: ɋɚɣɬ ɤɨɦɩɚɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ.  
ɋɢɫɬɟɦɚ ɇɨɪɦɚɬɢɜɧɨ-Ɍɟɯɧɢɱɟɫɤɨɣ ɂɧɮɨɪɦɚɰɢɢ «Ʉɨɞɟɤɫɬɟɯɷɤɫɩɟɪɬ». Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ (http://www.cntd.ru),  ɫɜɨɛɨɞɧɵɣ 

2. Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ : ɋɩɪɚɜɨɱɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ /ɋɚɣɬ ɤɨɦɩɚɧɢɢ 
ɫɩɪɚɜɨɱɧɨɣ ɩɪɚɜɨɜɨɣ ɫɢɫɬɟɦɵ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɫɜɨɛɨɞ-
ɧɵɣ.   

3. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ГNANIUM.COM. Ɋɟɠɢɦ ɞɨ-
ɫɬɭɩɚ (www.znanium.com),  ɨɝɪɚɧɢɱɟɧɧɵɣ. 

4. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ОLIBRARВ.RU. ɗɥɟɤɬɪɨɧɧɵɣ 
ɩɨɪɬɚɥ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ (ааа.ОХТЛrКrв.rЮ ). 

5. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «IPRЛШШФs».  ɗɥɟɤɬɪɨɧɧɵɣ 
ɩɨɪɬɚɥ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ (http://www.iprbookshop.ru). 

6. «Ʌɢɪɚ-ɋɚɩɪ»: ɋɚɣɬ ɤɨɦɩɚɧɢɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɋȺɉɊ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɈɈɈ «Ʌɢɪɚ-ɋȺɉɊ». Ȼɚɡɚ ɡɧɚɧɢɣ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɫɜɨɛɨɞɧɵɣ.   
https://help.liraland.ru/ 

7. Ɇɚɬɟɪɢɚɥɵ ɜɟɛɢɧɚɪɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦ ɫɟɦɟɣɫɬɜɚ ɅɂɊȺ-ɋȺɉɊ 2015», 29 ɦɚɹ 2015 ɝ. Ɉɪɝɚ-
ɧɢɡɚɬɨɪɵ – ɄɧȺȽɌɍ (Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ) ɢ ɈɈɈ «Ʌɢɪɚ-ɋȺɉɊ» (Ʉɢɟɜ), 
ɱɚɫɬɶ 1: https://www.youtube.com/watch?v=7qj1K0RA-No 

8. Ɇɚɬɟɪɢɚɥɵ ɜɟɛɢɧɚɪɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦ ɫɟɦɟɣɫɬɜɚ ɅɂɊȺ-ɋȺɉɊ 2015», 29 ɦɚɹ 2015 ɝ. Ɉɪɝɚ-
ɧɢɡɚɬɨɪɵ – ɄɧȺȽɌɍ (Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ) ɢ ɈɈɈ «Ʌɢɪɚ-ɋȺɉɊ» (Ʉɢɟɜ), 
ɱɚɫɬɶ 2: https://www.youtube.com/watch?v=RRvpsxgvZsQ 

 

10 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ  
ɞɢɫɰɢɩɥɢɧɵ  
 

Ɉɛɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɟ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɡɭɱɟɧɢɟ ɤɭɪɫɚ ɧɚ ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɹɯ ɢ ɜ 
ɯɨɞɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɮɨɪɦɟ ɥɟɤ-
ɰɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ: ɩɨɞɝɨɬɨɜɤɭ 
ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ; ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ, 
ɜɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

 

Ɍɚɛɥɢɰɚ 7 - Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ 
Ʉɨɦɩɨɧɟɧɬ ɭɱɟɛɧɨɝɨ 

ɩɥɚɧɚ 

Ɉɪɝɚɧɢɡɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɢɯɫɹ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ 

ȼ ɩɪɨɰɟɫɫɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ 
ɨɛɭɱɚɸɳɢɟɫɹ ɩɪɨɞɨɥɠɚɸɬ ɭɫɜɨɟɧɢɟ ɛɚɡɨɜɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɜɟ-
ɞɟɧɢɣ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɧɹɬɵɯ ɜ 
ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɚɤɬɢɤɟ. Ɉɛɭɱɚɸɳɢɦɢɫɹ ɫɨɫɬɚɜɥɹɸɬɫɹ ɤɪɚɬɤɢɟ 

http://www.cntd.ru/
http://www.znanium.com/
http://www.iprbookshop.ru/
https://help.liraland.ru/
https://www.youtube.com/watch?v=7qj1K0RA-No
https://www.youtube.com/watch?v=RRvpsxgvZsQ
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ɤɨɧɫɩɟɤɬɵ ɢɡɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɵ ɭɱɚɬɫɹ 
ɜɵɞɟɥɹɬɶ ɝɥɚɜɧɨɟ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɞɟɥɚɬɶ ɨɛɨɛɳɚɸɳɢɟ ɜɵɜɨɞɵ. 
Ʉɚɠɞɵɣ ɤɨɧɫɩɟɤɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɩɥɚɧ, ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ 
(ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɭɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɧɨɜɧɵɦɢ ɜɨɩɪɨɫɚɦɢ ɬɟ-
ɦɵ) ɢ ɡɚɤɥɸɱɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɫɨɛɫɬɜɟɧɧɵɟ ɜɵɜɨɞɵ ɫɬɭɞɟɧɬɚ. 

Ʌɟɤɰɢɨɧɧɵɟ ɡɚɧɹɬɢɹ ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɟɫɬɢ 
ɤɨɧɫɩɟɤɬɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ 
ɤɚɬɟɝɨɪɢɢ, ɮɨɪɦɭɥɢɪɨɜɤɢ, ɪɚɫɤɪɵɜɚɸɳɢɟ ɫɨɞɟɪɠɚɧɢɟ ɬɟɯ ɢɥɢ 
ɢɧɵɯ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ, ɧɚɭɱɧɵɟ ɜɵɜɨɞɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟ-
ɤɨɦɟɧɞɚɰɢɢ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɛɟɝɚɬɶ ɞɨɫɥɨɜɧɨɝɨ  ɡɚɩɢɫɵɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɞɟɥɚɬɶ ɤɪɚɬɤɢɟ 
ɮɨɪɦɭɥɢɪɨɜɤɢ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɀɟ-
ɥɚɬɟɥɶɧɨ ɨɫɬɚɜɥɹɬɶ ɜ ɪɚɛɨɱɢɯ ɤɨɧɫɩɟɤɬɚɯ ɩɨɥɹ, ɧɚ ɤɨɬɨɪɵɯ ɞɟɥɚɬɶ 
ɩɨɦɟɬɤɢ ɢɡ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɞɨɩɨɥɧɹɸɳɢɟ ɦɚɬɟɪɢ-
ɚɥ ɩɪɨɫɥɭɲɚɧɧɨɣ ɥɟɤɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɞɱɟɪɤɢɜɚɸɳɢɟ ɨɫɨɛɭɸ ɜɚɠ-
ɧɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ. ȼ ɯɨɞɟ ɥɟɤɰɢɢ 
ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɡɚɞɚɜɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɭɬɨɱɧɹɸɳɢɟ ɜɨɩɪɨɫɵ ɫ 
ɰɟɥɶɸ ɭɹɫɧɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ, ɪɚɡɪɟɲɟɧɢɹ ɫɩɨɪɧɵɯ 
ɫɢɬɭɚɰɢɣ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɤɚɠɞɨɣ ɥɟɤɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ  ɩɪɨ-
ɱɟɫɬɶ ɦɚɬɟɪɢɚɥ ɩɪɟɞɵɞɭɳɟɝɨ ɥɟɤɰɢɨɧɧɨɝɨ ɡɚɧɹɬɢɹ ɫ ɰɟɥɶɸ ɭɫɬɚ-
ɧɨɜɥɟɧɢɹ ɜɡɚɢɦɨɫɜɹɡɟɣ ɧɨɜɨɝɨ  ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɫɜɨɟɧɧɵɦ 
ɪɚɧɟɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɟɥɨɫɬɧɨɝɨ ɜɢɞɟɧɢɹ ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢ-
ɩɥɢɧɵ. 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɩɪɨɯɨɞɹɬ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɧɨɦ 
ɤɥɚɫɫɟ. ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɚɦ ɜɵɞɚɟɬɫɹ ɦɟɬɨɞɢ-
ɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ ɢ ɭɤɚɡɵɜɚɟɬɫɹ ɤɨɧɤɪɟɬɧɵɣ 
ɚɞɪɟɫ ɩɚɩɤɢ ɧɚ ɫɟɪɜɟɪɟ \\initsrv\LКЛSAPR, ɝɞɟ ɯɪɚɧɹɬɫɹ ɦɟɬɨɞɢɱɟ-
ɫɤɢɟ ɭɤɚɡɚɧɢɹ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ. ȿɫɥɢ ɩɨ ɜɵɩɨɥɧɹɟɦɨɦɭ ɡɚɞɚ-
ɧɢɸ ɧɚ ɫɟɪɜɟɪɟ (ɤɚɧɚɥɟ youtube.com) ɢɦɟɟɬɫɹ ɜɢɞɟɨɭɪɨɤ ɩɨ ɜɵ-
ɩɨɥɧɟɧɢɸ ɡɚɞɚɧɢɹ, ɬɨ ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬɫɹ ɦɟɫɬɨ ɟɝɨ ɯɪɚɧɟɧɢɹ. ɉɟ-
ɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɡɧɚɤɨɦɢɬ ɫɬɭɞɟɧɬɨɜ ɫ ɨɫɧɨɜ-
ɧɵɦɢ ɰɟɥɹɦɢ ɢ ɡɚɞɚɱɚɦɢ ɪɚɛɨɬɵ ɢ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɟɤɬɨɪɚ ɩɪɢɦɟɪɧɵɣ ɚɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɞɚ-
ɧɢɹ. Ɂɚɬɟɦ ɫɬɭɞɟɧɬɵ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɫ ɩɨ-
ɦɨɳɶɸ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɢ ɜɢɞɟɨɭɪɨɤɨɜ ɜɵɩɨɥɧɹɸɬ ɩɪɚɤ-
ɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɜ ɨɞɧɨɣ ɢɡ ɩɪɨɝɪɚɦɦ - «ɆɚЭСCAD», «STARK 

ES», ɢɥɢ «Ʌɢɪɚ-ɋȺɉɊ». Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɨɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɜ 
ɩɪɨɝɪɚɦɦɟ «ɆɚЭСCAD» ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɷɬɨɬ ɨɬɱɟɬ ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ 
ɜ ɮɨɪɦɚɬ pdf. ȼ ɩɚɩɤɟ ɫɬɭɞɟɧɬɚ, ɝɞɟ ɯɪɚɧɢɬɫɹ ɨɬɱɟɬ (ɜ ɮɨɪɦɚɬɚɯ 
*.xmcd ɢ *.pdf)  ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɡɚɞɚɧɢɹɦ ɫɬɭɞɟɧɬ ɬɚɤɠɟ ɫɨɯɪɚɧɹɟɬ 
ɮɚɣɥɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɜ ɢɫɯɨɞɧɵɯ ɮɨɪɦɚɬɚɯ (*.lir, *.fem, 

*.dwg) 

Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɨɫɨɛɟɧɧɨ ɞɥɹ ɡɚ-
ɤɪɟɩɥɟɧɢɹ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɜ ɋȺɉɊ-ɩɪɨɝɪɚɦɦɚɯ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ 
ɩɨɜɬɨɪɢɬɶ ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ ɞɨɦɚ.  

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ȼɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ  ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɡɧɚɧɢɣ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɢɧɹɬɵɯ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 
ɩɪɚɤɬɢɤɟ ɢ ɩɪɢɨɛɪɟɬɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɪɚɫ-
ɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ȿɜɪɨɤɨɞɚɦ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɭɫɩɟɲɧɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɸ ɭɤɚɡɚɧɧɨɣ 

ɤɨɦɩɟɬɟɧɰɢɢ. 
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Ⱦɚɧɧɵɣ ɜɢɞ ɪɚɛɨɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɩɨɫɬɟɩɟɧɧɨ ɜ ɬɟɱɟ-
ɧɢɟ ɫɟɦɟɫɬɪɚ ɩɨ ɦɟɪɟ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱёɬ-
ɧɵɯ ɡɚɞɚɧɢɣ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ  ɩɪɢɦɟɪɚɦɢ ɪɟɲɟ-
ɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ ɢ ɜɢɞɟɨɭɪɨɤɚɦɢ ɧɚ ɫɟɪɜɟɪɟ ɥɚɛɨɪɚɬɨɪɢɢ ɋȺɉɊ  

(ɤɚɧɚɥɟ youtube.com). ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ, 

ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ, ɫɪɨɤɢ ɫɞɚɱɢ ɢ ɡɚɳɢɬɵ  ɤɚɠɞɵɦ ɫɬɭɞɟɧɬɨɜ 
ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɜɟɞɭɳɢɦ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ. 
Ɋɚɛɨɬɚ ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟ-
ɦɵɦɢ ɤ ɫɬɭɞɟɧɱɟɫɤɢɦ ɪɚɛɨɬɚɦ. 

 

Ɉɛɪɚɡɟɰ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢɡɝɢɛɚɟɦɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɧɨɪɦɚɦ  
ȿɜɪɨɤɨɞ 2 
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11 ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ  
ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
(ɦɨɞɭɥɸ), ɜɤɥɸɱɚɹ ɩɟɪɟɱɟɧɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɟɞɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 
ɭɧɢɜɟɪɫɢɬɟɬɟ ɫɨɡɞɚɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ. 
Ɉɧɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɨɛɭɱɚɸɳɢɦɢɫɹ ɢ 
ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɥɢɱɧɵɯ ɤɚɛɢɧɟɬɨɜ ɫɬɭɞɟɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɯ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» ɩɨ ɚɞɪɟɫɭ СЭЭps://sЭЮНОЧЭ.ФЧКsЭЮ.rЮ. 
ɋɨɡɞɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɫɪɟɞɫɬɜɨɦ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ ɩɨ ɜɨɩɪɨɫɚɦ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ.  

ȼ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ «Ɇɟɠɞɭɧɚɪɨɞ-
ɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɟɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

1. ɉɄ «ACADEMIK SET»  (cɟɬɟɜɚɹ ɥɢɰɟɧɡɢɹ ɧɚ 20 ɪɚɛɨɱɢɯ ɦɟɫɬ + 1 ɥɨ-
ɤɚɥɶɧɚɹ ɥɢɰɟɧɡɢɹ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɜ ɫɨɫɬɚɜɟ) 

 ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ "ɅɂɊȺ-ɋȺɉɊ FULL" (ɫɨ ɜɫɟɦɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ-
ɧɵɦɢ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ) 

 ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ "ɆɈɇɈɆȺɏ-ɋȺɉɊ PRO"; 

 ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ "ɗɋɉɊɂ" (ɪɚɡɞɟɥɵ "Ɇɚɬɟɦɚɬɢɤɚ ɞɥɹ ɢɧɠɟɧɟɪɚ", 
"ɋɟɱɟɧɢɹ", "ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ") 

 ɋɢɫɬɟɦɚ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ "ɋȺɉɎɂɊ PRO" 

ɉɄ «ACADEMIK SET»  ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨ-
ɝɥɚɲɟɧɢɹ ɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɦɟɠɞɭ ɄɧȺȽɍ ɢ ɈɈɈ «Ʌɢɪɚ-ɋɟɪɜɢɫ» ɨɬ 21 ɧɨ-
ɹɛɪɹ 2016 ɝ.  

ɍ ɫɬɭɞɟɧɬɨɜ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɉɄ «ɋȺɉɎɂɊ» ɢ ɧɚ ɥɢɱɧɵɟ 
ɞɨɦɚɲɧɢɟ ɤɨɦɩɶɸɬɟɪɵ.  Ʉɨɦɩɚɧɢɹ-ɪɚɡɪɚɛɨɬɱɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

https://rflira.ru/products/lirasapr/
https://rflira.ru/products/monomah/
https://rflira.ru/products/espri/
https://rflira.ru/products/sapphire/
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1. ɍɫɬɚɧɨɜɤɚ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɪɚɛɨɱɟɣ ɜɟɪɫɢɢ  ɉɄ «ɅɂɊȺ-ɋȺɉɊ 
2013» (ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɉɄ «ɋȺɉɎɂɊ-2015») 
http://www.liraland.ru/files/lira2013/ 

2. ɍɫɬɚɧɨɜɤɚ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɜɟɪɫɢɢ  ɉɄ 
«ɅɂɊȺ-ɋȺɉɊ 2017» (ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɉɄ «ɋȺɉɎɂɊ-2017») 
http://www.liraland.ru/files/ 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ Ʌɢɪɚ-ɋȺɉɊ ɧɚ ɥɢɱɧɵɟ ɉɄ 
ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɡɚɩɢɫɚɧ ɜɢɞɟɨɭɪɨɤ ɩɨ ɭɫɬɚɧɨɜɤɟ ɩɪɨɝɪɚɦɦɵ, ɯɪɚɧɹɳɢɣɫɹ ɜ 
ɩɚɩɤɟ \\initsrv\LabSAPR\ȼɂȾȿɈ ɉɈ ɍɋɌȺɇɈȼɄȿ ɉɊɈȽɊȺɆɆ\ɅɂɊȺИɋȺɉɊ ɍɋɌȺ-
ɇɈȼɄȺ (ɮɚɣɥ - ɍɫɬɚɧɨɜɤɚ ɉɄ Ʌɢɪɚ ɋȺɉɊ.Цp4). 

2. ɉɄ «ɋɌȺɊɄɈɇ»  (cɟɬɟɜɚɹ ɥɢɰɟɧɡɢɹ ɧɚ 10 ɪɚɛɨɱɢɯ ɦɟɫɬ + 1 ɥɨɤɚɥɶɧɚɹ 
ɥɢɰɟɧɡɢɹ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɜ ɫɨɫɬɚɜɟ): 
 ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ "STARK ES"  

 ɩɪɨɝɪɚɦɦɚ "Ɇɟɬɚɥɥ" (ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 
ɩɪɨɱɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɝɢɛɤɨɫɬɢ ɩɨ ɦɟɬɨɞɢɤɚɦ ɋɉ 16.13330.2011); 
 ɩɪɨɝɪɚɦɦɚ «Ɉɞɢɫɫɟɣ» (ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɚɤɫɟɥɟɪɨɝɪɚɦɦ ɡɟɦɥɟ-
ɬɪɹɫɟɧɢɣ ɢ ɩɨɥɭɱɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ);  

 ɩɪɨɝɪɚɦɦɚ «ɋɩɂɧ» (ɷɥɟɤɬɪɨɧɧɵɣ ɫɩɪɚɜɨɱɧɢɤ-ɤɚɥɶɤɭɥɹɬɨɪ ɞɥɹ ɩɪɨɟɤ-
ɬɢɪɨɜɳɢɤɨɜ ɢ ɢɧɠɟɧɟɪɨɜ-ɫɬɪɨɢɬɟɥɟɣ); 
 ɩɪɨɝɪɚɦɦɚ «ɉɊɍɋɄ» (ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ). 
 

ɉɄ «ɋɌȺɊɄɈɇ»  ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨ-
ɝɥɚɲɟɧɢɹ ɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɦɟɠɞɭ ɄɧȺȽɍ ɢ ɈɈɈ «ȿȼɊɈɋɈɎɌ» ɨɬ 15 ɚɜɝɭ-
ɫɬɚ 2014 ɝ.  

ɍ ɫɬɭɞɟɧɬɨɜ ɟɫɬɶ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɥɢɱɧɵɟ ɞɨɦɚɲɧɢɟ 
ɤɨɦɩɶɸɬɟɪɵ ɨɡɧɚɤɨɦɢɬɟɥɶɧɭɸ ɜɟɪɫɢɸ ɉɄ ɋɌȺɊɄɈɇ ɞɥɹ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɢɫɬɪɢɛɭɬɢɜ ɨɡɧɚɤɨɦɢɬɟɥɶɧɨɣ ɜɟɪɫɢɢ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ 
ɤɨɦɩɚɧɢɢ ɈɈɈ «ȿȼɊɈɋɈɎɌ» http://www.eurosoft.ru/downloads/. 

ɋ ɷɬɨɝɨ ɠɟ ɪɟɫɭɪɫɚ ɤɨɦɩɚɧɢɢ ɈɈɈ «ȿȼɊɈɋɈɎɌ» ɦɨɠɧɨ ɬɚɤɠɟ ɫɤɚ-
ɱɚɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ (ɩɨɫɨɛɢɟ, ɭɤɚɡɚɧɢɹ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ (ɜɢɞɟɨɩɪɟɡɟɧɬɚ-
ɰɢɢ) ɦɚɬɟɪɢɚɥɵ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɉɄ «ɋɌȺɊɄɈɇ» ɞɥɹ ɪɚɫɱɟɬɚ ɡɞɚɧɢɣ ɢ ɫɨ-
ɨɪɭɠɟɧɢɣ. 
3. ɉɪɨɝɪɚɦɦɚ «MathCAD14». Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɜ ɩɪɨ-
ɝɪɚɦɦɟ MathCAD ɭ ɫɬɭɞɟɧɬɨɜ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɥɢɱɧɵɟ ɞɨɦɚɲ-
ɧɢɟ ɤɨɦɩɶɸɬɟɪɵ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɭɸ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɭɸ ɜɟɪɫɢɸ 
ɩɪɨɝɪɚɦɦɵ https://www.ptc.com/en/products/mathcad/free-trial 

 

 

 

 

http://www.liraland.ru/files/lira2013/
http://www.liraland.ru/files/
https://rflira.ru/products/lirasapr/
https://rflira.ru/products/monomah/
http://www.eurosoft.ru/downloads/
https://www.ptc.com/en/products/mathcad/free-trial
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12 Ɉɩɢɫɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ, ɧɟɨɛɯɨɞɢɦɨɣ  
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
(ɦɨɞɭɥɸ) 

 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ 

ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫ-
ɩɟɱɟɧɢɟ, ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜ ɬɚɛɥɢɰɟ 9. 
Ɍɚɛɥɢɰɚ 9 – Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

Ⱥɭɞɢɬɨɪɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɚɭɞɢɬɨɪɢɢ  

(ɥɚɛɨɪɚɬɨɪɢɢ) 
ɂɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

202/5 Ʌɚɛɨɪɚɬɨɪɢɹ 
ɤɚɮɟɞɪɵ ɋȺɉɊ 

13 ɉɟɪɫɨɧɚɥɶɧɵɯ ɗȼɆ (ТЧЭОХ CШrО i3 

2100, 4ȽȻ ɈɁɍ, 1ȽȻ ȼɢɞɟɨ), ɥɢɰɟɧ-
ɡɢɨɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
(MathCAD, NanoCAD ɋɉȾɋ, 
NanoCAD Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ, 
Ʌɢɪɚ-ɋȺɉɊ, ɋȺɉɎɂɊ, Ɇɨɧɨɦɚɯ, 
ɗɋɉɊɂ, STARK ES, Ƚɪɚɧɞ-ɋɦɟɬɚ); 

2 ɉɟɪɫɨɧɚɥɶɧɵɯ ɗȼɆ ɩɪɟɩɨɞɚɜɚɬɟ-
ɥɹ; 
2 Ɇɭɥɶɬɢɦɟɞɢɣɧɵɯ ɩɪɨɟɤɬɨɪɚ; 

ɉɪɨɜɟɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ 
ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɡɚɧɹɬɢɣ  

 

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

ɉɪɢɥɨɠɟɧɢɟ 1 
 

ɋɟɪɬɢɮɢɤɚɬ ɩɨɞɥɢɧɧɨɫɬɢ ɧɚ ɩɪɚɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɉɄ Ⱥɤɚɞɟɦɢɤ ɋɟɬ 2016 
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ɉɪɢɥɨɠɟɧɢɟ 2 

 

Ɍɟɫɬɨɜɵɟ ɜɨɩɪɨɫɵ ɞɥɹ «ɜɯɨɞɧɨɝɨ» ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ ɨɛɭɱɚɳɢɯɫɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ «Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ȿɜɪɨɤɨɞɵ)» 

 

1. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɩɨ ɞɨɩɭɫɤɚɟɦɵɦ ɧɚɩɪɹɠɟɧɢɹɦ. 
Ɉɫɧɨɜɧɵɟ ɝɢɩɨɬɟɡɵ. ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ. 

2. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɫɟɱɟɧɢɣ ɩɨ ɪɚɡɪɭ-
ɲɚɸɳɢɦ ɧɚɝɪɭɡɤɚɦ. Ɉɫɧɨɜɧɵɟ ɝɢɩɨɬɟɡɵ. ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ. 

3. Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ. ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɝɪɭɩɩɚ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. 

4. Ɉɛɳɢɣ ɫɥɭɱɚɣ ɪɚɫɱɟɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ 
ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ.  

5. Ɋɚɫɱɟɬ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɫ 
ɨɞɢɧɨɱɧɨɣ ɚɪɦɚɬɭɪɨɣ. 

6. Ɋɚɫɱɟɬ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɫ 
ɞɜɨɣɧɵɦ ɚɪɦɢɪɨɜɚɧɢɟɦ. 

7. Ɋɚɫɱɟɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ.  
Ɍɪɟɛɨɜɚɧɢɹ  ɩɨ  ɜɜɨɞɢɦɨɣ  ɜ  ɪɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɲɢɪɢɧɵ ɫɜɟɫɨɜ ɫɠɚɬɨɣ ɩɨɥɤɢ 
ɷɥɟɦɟɧɬɨɜ ɬɚɜɪɨɜɨɝɨ ɩɪɨɮɢɥɹ. 

8. Ɉɛɳɢɣ ɫɥɭɱɚɣ ɪɚɫɱɟɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ 
ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ. 

9.  Ɋɚɫɱɟɬ ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
10.  Ɋɚɫɱɟɬ ɩɨ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟ-

ɦɟɧɬɨɜ. 
11.   Ɋɚɫɱɟɬ ɩɨ ɪɚɫɤɪɵɬɢɸ ɬɪɟɳɢɧ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟ-

ɦɟɧɬɨɜ. 
12. Ɉɫɧɨɜɵ ɪɚɫɱɟɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.  
13. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ  ɦɟɬɚɥɥɢɱɟɫɤɢɯ  ɩɪɨɤɚɬɧɵɯ ɛɚɥɨɤ. 
14. Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ ɫɨɫɬɚɜɧɵɯ ɫɜɚɪɧɵɯ ɛɚɥɨɤ ɫ ɩɪɨɜɟɪɤɨɣ 

ɩɪɨɱɧɨɫɬɢ, ɠɟɫɬɤɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
15. Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ  ɫɩɥɨɲɧɵɯ ɰɟɧɬɪɚɥɶɧɨ 

ɧɚɝɪɭɠɟɧɧɵɯ ɤɨɥɨɧɧ.  
16. Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɤɜɨɡɧɵɯ ɰɟɧɬɪɚɥɶɧɨ 

ɧɚɝɪɭɠɟɧɧɵɯ ɤɨɥɨɧɧ.  
17. Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɪɚɫɱɟɬɚ ɞɟɪɟɜɹɧɧɵɯ ɢ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɤɨɧ-

ɫɬɪɭɤɰɢɣ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ.  

18. Ɋɚɫɱɟɬ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɨɟ 
ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɠɚɬɢɟ. 

19. Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɵɯ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 
20. Ɋɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɝɢɛɚɟɦɵɯ ɞɟɪɟɜɹɧɧɵɯ  ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
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Ʌɢɫɬ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɦɟɧɟɧɢɣ ɤ ɊɉȾ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

№ɩ/ɩ ɇɨɦɟɪ ɩɪɨɬɨɤɨɥɚ ɡɚɫɟɞɚɧɢɹ 
ɤɚɮɟɞɪɵ, ɞɚɬɚ ɭɬɜɟɪɠɞɟɧɢɹ 

ɢɡɦɟɧɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɪɚɧɢɰ 
ɢɡɦɟɧɟɧɢɹ 

ɉɨɞɩɢɫɶ ɚɜɬɨɪɚ ɊɉȾ 
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