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ȼɜɟɞɟɧɢɟ 

Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɫɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɮɟ-
ɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ, ɭɬɜɟɪɠɞɟɧɧɨɝɨ 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
12.09.2016 № 1165, ɢ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦ-
ɦɵ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 24.05.07 «ɋɚɦɨɥёɬɨ- ɢ ɜɟɪɬɨ-
ɥёɬɨɫɬɪɨɟɧɢɟ». 

 

1 Ⱥɧɧɨɬɚɰɢɹ ɞɢɫɰɢɩɥɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɞɢɫɰɢɩɥɢɧɵ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɐɟɥɶ  
ɞɢɫɰɢɩɥɢɧɵ 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɢ ɩɨɥɭɱɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɫɩɟ-
ɰɢɚɥɢɫɬɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɂɚɞɚɱɢ  
ɞɢɫɰɢɩɥɢɧɵ 

ɋɮɨɪɦɢɪɨɜɚɬɶ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɨɱɧɵɯ ɢ 
ɩɪɨɜɟɪɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɉɫɧɨɜɧɵɟ  
ɪɚɡɞɟɥɵ  
ɞɢɫɰɢɩɥɢɧɵ 

1. Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɚɯ. 
2. Ɉɛɳɢɟ ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 
3. ɋɨɨɬɧɨɲɟɧɢɹ ɭɩɪɭɝɨɫɬɢ ɞɥɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɡɢɬɧɵɯ ɨɛɨɥɨɱɟɤ. 

Ɉɛɳɚɹ  
ɬɪɭɞɨɟɦɤɨɫɬɶ  
ɞɢɫɰɢɩɥɢɧɵ 

 

4 ɡɚɱ ɟɞ/ 144 ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ 

ɋɟ-
ɦɟɫɬɪ 

Ⱥɭɞɢɬɨɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɱ ɋɊɋ, 
ɱ 

ɉɪɨɦɟɠɭ-
ɬɨɱɧɚɹ ɚɬ-
ɬɟɫɬɚɰɢɹ, ɱ 

ȼɫɟɝɨ 
ɡɚ 
ɫɟ-

ɦɟɫɬɪ, 
ɱ 

Ʌɟɤɰɢɢ 

ɉɪ. 
ɡɚɧɹ-
ɬɢɹ 

Ʌɚɛ. 
ɪɚɛɨ-

ɬɵ 

Ʉɭɪɫɨɜɨɟ 
ɩɪɨɟɤɬɢɪɨ-

ɜɚɧɢɟ 
10 6 4 4 - 126 4 144 

ɂɌɈȽɈ: 6 4 4 - 126 4 144 

 

2 ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

(ɦɨɞɭɥɸ), ɫɨɨɬɧɟɫɟɧɧɵɯ ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ  

Ⱦɢɫɰɢɩɥɢɧɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ» ɧɚɰɟɥɟɧɚ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ʉɨɦɩɟɬɟɧɰɢɢ, ɡɧɚɧɢɹ, ɭɦɟɧɢɹ, ɧɚɜɵɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɲɢɮɪ 

ɤɨɦɩɟɬɟɧɰɢɢ, ɜ ɮɨɪɦɢ-
ɪɨɜɚɧɢɢ ɤɨɬɨɪɨɣ  

ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ  
ɞɢɫɰɢɩɥɢɧɚ 

ɉɟɪɟɱɟɧɶ ɮɨɪɦɢɪɭɟɦɵɯ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ,  
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ 

ɉɟɪɟɱɟɧɶ ɡɧɚɧɢɣ 
(ɫ ɭɤɚɡɚɧɢɟɦ 

ɲɢɮɪɚ) 

ɉɟɪɟɱɟɧɶ ɭɦɟɧɢɣ  
(ɫ ɭɤɚɡɚɧɢɟɦ ɲɢɮɪɚ) 

ɉɟɪɟɱɟɧɶ ɧɚɜɵɤɨɜ 
(ɫ ɭɤɚɡɚɧɢɟɦ  

ɲɢɮɪɚ) 
ɉɋК-4.1 

ɋɩɨɫɨɛɧɨɫɬɶɸ ɢ ɝɨɬɨɜ-
ɧɨɫɬɶ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡ-
ɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ ɥɟɬɚ-
ɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɪɚɡ-
ɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  

Ɂ1 (ɉɋɄ-4.1-7) 

Ɂɧɚɬɶ: ɤɨɦɩɨɧɟɧ-
ɬɵ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɮɢɡɢɱɟɫɤɢɟ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ɢ ɦɟɬɨɞɵ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢɡɞɟɥɢɣ ɢɡ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ 

ɍ1 (ɉɋɄ-4.1-7) 

ɍɦɟɬɶ: ɨɩɪɟɞɟɥɹɬɶ 
ɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɇ1 (ɉɋɄ-4.1-7) 

ȼɥɚɞɟɬɶ: ɨɛɳɢɦɢ 
ɧɚɜɵɤɚɦɢ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɭɩɪɭɝɨɫɬɢ ɢɡɞɟɥɢɣ 
ɢɡ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

3 Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɫɬɪɭɤɬɭɪɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ  
ɩɪɨɝɪɚɦɦɵ 

Ⱦɢɫɰɢɩɥɢɧɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ» ɢɡɭɱɚɟɬɫɹ ɧɚ 5-ɨɦ ɤɭɪɫɟ ɜ 10-ɨɦ ɫɟɦɟɫɬɪɟ. 

Ⱦɢɫɰɢɩɥɢɧɚ ɹɜɥɹɟɬɫɹ ɞɢɫɰɢɩɥɢɧɨɣ ɩɨ ɜɵɛɨɪɭ, ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɛɥɨɤɚ 
2 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɜɚɪɢɚɬɢɜɧɨɣ ɱɚɫɬɢ. 

Ⱦɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ, ɧɚɜɵɤɢ, ɫɮɨɪ-
ɦɢɪɨɜɚɧɧɵɟ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɚɯ ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ ɉɋɄ-4.1 ɜ ɩɪɨ-
ɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧ «ɋɬɪɨɢɬɟɥɶɧɚɹ ɦɟɯɚɧɢɤɚ ɫɚɦɨɥɟɬɚ», «ɉɪɨɱɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɚɦɨɥɟɬɚ». 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɧɟ ɩɪɨɜɨɞɢɬɫɹ.  

 

4 Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɡɚɱёɬɧɵɯ 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 4 ɡɚɱёɬɧɵɟ ɟɞɢ-
ɧɢɰɵ, 144 ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚ. 

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

Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ 

Ɂɚɨɱɧɚɹ 

ɮɨɪɦɚ  
ɨɛɭɱɟɧɢɹ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ 144 

Кɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ (ɩɨ ɜɢɞɚɦ ɭɱɟɛ-
ɧɵɯ ɡɚɧɹɬɢɣ), ɜɫɟɝɨ 

14 

ȼ ɬɨɦ ɱɢɫɥɟ:  

ɡɚɧɹɬɢɹ ɥɟɤɰɢɨɧɧɨɝɨ ɬɢɩɚ (ɥɟɤɰɢɢ ɢ ɢɧɵɟ ɭɱɟɛɧɵɟ ɡɚɧɹɬɢɹ, ɩɪɟɞɭ-
ɫɦɚɬɪɢɜɚɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɭɸ ɩɟɪɟɞɚɱɭ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɟɞɚ-
ɝɨɝɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ): 

6 

ɡɚɧɹɬɢɹ ɫɟɦɢɧɚɪɫɤɨɝɨ ɬɢɩɚ (ɫɟɦɢɧɚɪɵ, ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, ɩɪɚɤɬɢ-
ɤɭɦɵ, ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, ɤɨɥɥɨɤɜɢɭɦɵ ɢ ɢɧɵɟ ɚɧɚɥɨɝɢɱɧɵɟ ɡɚɧɹɬɢɹ) 

8 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɤɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ, ɜɤɥɸ-
ɱɚɸɳɚɹ ɝɪɭɩɩɨɜɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɪɚɛɨɬɭ ɨɛɭɱɚɸɳɢɯɫɹ 
ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ); ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɜɭɡɚ 

126 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɨɛɭɱɚɸɳɢɯɫɹ 4 

 
 

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 
ɪɚɡɞɟɥɨɜ, ɬɟɦ ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟ-
ɪɢɚɥɚ 

Ʉɨɦɩɨɧɟɧɬ  
ɭɱɟɛɧɨɝɨ ɩɥɚ-

ɧɚ 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɜ ɱɚɫɚɯ) 

Ɏɨɪɦɚ ɩɪɨɜɟ-
ɞɟɧɢɹ 

ɉɥɚɧɢɪɭɟɦɵɟ (ɤɨɧɬɪɨ-
ɥɢɪɭɟɦɵɟ) ɪɟɡɭɥɶɬɚɬɵ 

ɨɫɜɨɟɧɢɹ 
Ʉɨɦɩɟ-

ɬɟɧɰɢɢ 

Ɂɧɚɧɢɹ, ɭɦɟ-
ɧɢɹ, ɧɚɜɵɤɢ 

Ɋɚɡɞɟɥ 1 Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɚɯ 

Ɍɟɦɚ 1 

ɉɨɧɹɬɢɟ ɨ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɚɯ. ɉɪɢɦɟɧɟ-
ɧɢɟ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɥɟɬɚ-
ɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 2 

Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨ-
ɧɟɧɬɵ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 3 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

4 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 
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Ɍɟɦɚ 4 

ɋɬɪɭɤɬɭɪɧɵɟ ɨɫɨ-
ɛɟɧɧɨɫɬɢ ɢ ɦɟɯɚ-
ɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

6 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ) 

4 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1 Ɂ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɩɨɞ-
ɝɨɬɨɜɤɚ ɤ ɤɨɥ-
ɥɨɤɜɢɭɦɭ) 

6 

ɂɡɭɱɟɧɢɟ  
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

 Ɍɟɤɭɳɢɣ ɤɨɧ-
ɬɪɨɥɶ ɩɨ ɪɚɡ-
ɞɟɥɭ 1 

1 

Ʉɨɥɥɨɤɜɢɭɦ 
(ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɣ ɨɩɪɨɫ) 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

ɂɌɈȽɈ  
ɩɨ ɪɚɡɞɟɥɭ 1 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

2 - - - 

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

1 - - - 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ  

20 - - - 

Ɋɚɡɞɟɥ 2 Ɉɛɳɢɟ ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ɍɟɦɚ 1 

ɗɬɚɩɵ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

8 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 2 

Ɇɟɬɨɞɵ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

8 ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

ɂɌɈȽɈ  
ɩɨ ɪɚɡɞɟɥɭ 2 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

0 - - - 

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

 

0 - - - 
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ɋɚɦɨɫɬɨɹ-
ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ  

16 - - - 

Ɋɚɡɞɟɥ 3 ɋɨɨɬɧɨɲɟɧɢɹ ɭɩɪɭɝɨɫɬɢ ɞɥɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ɍɟɦɚ 1 

ɍɪɨɜɧɢ ɫɬɪɭɤɬɭɪ-
ɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨ-
ɫɬɢ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

4 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 2 

Ɉɫɧɨɜɧɵɟ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ɬɟɨɪɢɢ 

ɭɩɪɭɝɨɫɬɢ 

ɚɧɢɡɨɬɪɨɩɧɵɯ ɬɟɥ 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 3 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭ-
ɝɨɫɬɢ ɨɞɧɨɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ. 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

1 

ȼɵɩɨɥɧɟɧɢɟ 
ɡɚɞɚɧɢɣ ɧɚ 
ɉɄ ɜ ɫɪɟɞɟ 
MathCAD 

ɉɋɄ-4.1-7 
ɍ1 (ɉɋɄ-4.1-7) 

ɇ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ) 

8 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1 Ɂ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɩɨɞ-
ɝɨɬɨɜɤɚ ɤ ɩɪɚɤ-
ɬɢɱɟɫɤɨɦɭ ɡɚ-
ɧɹɬɢɸ) 

2 

Ɉɫɜɨɟɧɢɟ ɦɚ-
ɬɟɪɢɚɥɚ ɪɚɡ-
ɞɟɥɚ ɞɢɫɰɢ-
ɩɥɢɧɵ. ɉɨɞ-
ɝɨɬɨɜɤɚ ɤ 
ɩɪɚɤɬɢɱɟɫɤɨ-
ɦɭ ɡɚɧɹɬɢɸ. 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

ɂɌɈȽɈ  
ɩɨ ɪɚɡɞɟɥɭ 3 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

2 - - - 

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

1 - - - 

ɋɚɦɨɫɬɨɹ-
ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ 

14 - - - 

Ɋɚɡɞɟɥ 4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ 

ɢɡ ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

Ɍɟɦɚ 1 

ɋɨɨɬɧɨɲɟɧɢɹ ɞɥɹ 
ɫɥɨɢɫɬɵɯ ɤɨɦɩɨ-

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-

6 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 
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ɡɢɰɢɨɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ ɩɪɢ ɪɚɫɬɹ-
ɠɟɧɢɢ 

ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

Ɍɟɦɚ 2 

Ɋɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɩɨ 

ɧɢɬɹɧɨɣ ɦɨɞɟɥɢ 

6 ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 3 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭ-
ɝɨɫɬɢ ɫɥɨɢɫɬɵɯ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

2 

ȼɵɩɨɥɧɟɧɢɟ 
ɡɚɞɚɧɢɣ ɧɚ 
ɉɄ ɜ ɫɪɟɞɟ 
MathCAD 

ɉɋɄ-4.1-7 
ɍ1 (ɉɋɄ-4.1-7) 

ɇ1 (ɉɋɄ-4.1-7) 

Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ 

1,5 

ȼɵɩɨɥɧɟɧɢɟ 
ɡɚɞɚɧɢɣ ɧɚ 
ɉɄ ɜ ɫɪɟɞɟ 
MathCAD 

ɉɋɄ-4.1-7 
ɍ1 (ɉɋɄ-4.1-7) 

ɇ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 4 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɥɨ-
ɢɫɬɨɣ ɤɨɦɩɨɡɢɬ-
ɧɨɣ ɩɥɚɫɬɢɧɵ ɩɪɢ 
ɨɞɧɨɨɫɧɨɦ ɫɠɚɬɢɢ 

Ʌɟɤɰɢɹ 1 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ 
(ɩɪɟɡɟɧɬɚɰɢɹ) ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ 

1,5 

ȼɵɩɨɥɧɟɧɢɟ 
ɡɚɞɚɧɢɣ ɧɚ 
ɉɄ ɜ ɫɪɟɞɟ 
MathCAD 

ɉɋɄ-4.1-7 
ɍ1 (ɉɋɄ-4.1-7) 

ɇ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 5 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɩɨɞɤɪɟɩɥɟɧɧɵɯ 
ɤɨɦɩɨɡɢɬɧɵɯ ɩɚ-
ɧɟɥɟɣ 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢ-
ɧɵ) 

6 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 5 

ɍɫɬɨɣɱɢɜɨɫɬɶ 
ɩɨɞɤɪɟɩɥɟɧɧɵɯ 
ɤɨɦɩɨɡɢɬɧɵɯ ɩɥɚ-
ɫɬɢɧ 

6 ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 6 

Ɋɚɫɱɟɬ ɦɧɨɝɨɫɥɨɣ-
ɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ 
ɛɚɥɨɤ 

6 ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ) 

10 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1 Ɂ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɩɨɞ-
ɝɨɬɨɜɤɚ ɤ ɩɪɚɤ-
ɬɢɱɟɫɤɨɦɭ ɡɚ-
ɧɹɬɢɸ) 

2 

Ɉɫɜɨɟɧɢɟ ɦɚ-
ɬɟɪɢɚɥɚ ɪɚɡ-
ɞɟɥɚ ɞɢɫɰɢ-
ɩɥɢɧɵ. ɉɨɞ-
ɝɨɬɨɜɤɚ ɤ 
ɩɪɚɤɬɢɱɟɫɤɨ-
ɦɭ ɡɚɧɹɬɢɸ. 
 

ɉɋɄ-4.1-7 Ɂ1 (ɉɋɄ-4.1-7) 
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 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɩɨɞ-
ɝɨɬɨɜɤɚ ɨɬɱɟɬɚ 
ɩɨ ɥɚɛɨɪɚɬɨɪ-
ɧɨɣ ɪɚɛɨɬɟ) 

4 

Ɉɫɜɨɟɧɢɟ ɦɚ-
ɬɟɪɢɚɥɚ ɪɚɡ-
ɞɟɥɚ ɞɢɫɰɢ-
ɩɥɢɧɵ. ɉɨɞ-
ɝɨɬɨɜɤɚ ɤ ɡɚ-
ɳɢɬɟ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ ɪɚɛɨɬ 

 

ɉɋɄ-4.1-7 ɍ1 (ɉɋɄ-4.1-7) 

 ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɜɵ-
ɩɨɥɧɟɧɢɟ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɪɚɛɨ-
ɬɵ) 

12 

Ɂɚɳɢɬɚ  ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɪɚɛɨ-
ɬɵ ɉɋɄ-4.1-7 

Ɂ1 (ɉɋɄ-4.1-7) 

ɍ1 (ɉɋɄ-4.1-7) 

ɇ1 (ɉɋɄ-4.1-7) 

 Ɍɟɤɭɳɢɣ ɤɨɧ-
ɬɪɨɥɶ ɩɨ ɪɚɡ-
ɞɟɥɭ 4 

1 

Ɉɬɱɟɬɵ ɩɨ 
ɥɚɛɨɪɚɬɨɪ-
ɧɵɦ ɪɚɛɨɬɚɦ 

ɉɋɄ-4.1-7 ɍ1 (ɉɋɄ-4.1-7) 

ɂɌɈȽɈ  
ɩɨ ɪɚɡɞɟɥɭ 4 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

2 - -  

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

6 - -  

ɋɚɦɨɫɬɨɹ-
ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ  

56 - -  

Ɋɚɡɞɟɥ 5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɡɢɬɧɵɯ ɨɛɨɥɨɱɟɤ 

Ɍɟɦɚ 1 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɛɚɥɥɨɧɨɜ ɞɚɜɥɟɧɢɹ 
ɢɡ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɨɛɭ-
ɱɚɸɳɢɯɫɹ (ɢɡɭ-
ɱɟɧɢɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ) 

10 

ɑɬɟɧɢɟ ɨɫɧɨɜ-
ɧɨɣ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟ-
ɪɚɬɭɪɵ. Ʉɨɧ-
ɫɩɟɤɬɢɪɨɜɚɧɢɟ 

ɉɋɄ-4.1 Ɂ1 (ɉɋɄ-4.1-7) 

Ɍɟɦɚ 2 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɫɟɬɱɚɬɵɯ ɰɢɥɢɧ-
ɞɪɢɱɟɫɤɢɯ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɨɛɨɥɨ-
ɱɟɤ 

10 ɉɋɄ-4.1 Ɂ1 (ɉɋɄ-4.1-7) 

ɂɌɈȽɈ  
ɩɨ ɪɚɡɞɟɥɭ 5 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

0 - -  

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

0 - -  

ɋɚɦɨɫɬɨɹ-
ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ  

20 - -  

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ  

Ɂɚɱёɬ 

ɫ ɨɰɟɧɤɨɣ    
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6 ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ  
(ɦɨɞɭɥɸ) 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ, ɨɫɜɚɢɜɚɸɳɢɯ ɞɢɫɰɢɩɥɢɧɭ 
«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ», ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ; 
ɩɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ (ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɨɩɪɨɫɭ), ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟ-
ɫɤɢɦ ɡɚɧɹɬɢɹɦ; ɩɨɞɝɨɬɨɜɤɚ ɨɬɱɟɬɨɜ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

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

1. ɊȾ 013-2016 «Ɍɟɤɫɬɨɜɵɟ ɫɬɭɞɟɧɱɟɫɤɢɟ ɪɚɛɨɬɵ. ɉɪɚɜɢɥɚ ɨɮɨɪɦɥɟ- 

ɧɢɹ». – ȼɜɟɞ. 2016-03-10. – Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ: ɎȽȻɈɍ ȼɈ «ɄɧȺȽɌɍ», 
2016. – 56 ɫ. 

2. ɋɌɈ 7.5-17 ɉɨɥɨɠɟɧɢɟ ɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫɬɭɞɟɧɬɨɜ ɎȽȻɈɍ 
ȼɉɈ «ɄɧȺȽɌɍ». – ȼɜɟɞ. 2015-04-06. – Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ: ɎȽȻɈɍ ȼɉɈ 
«ɄɧȺȽɌɍ», 2015. – 24 ɫ. 

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɝɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞ-
ɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4. 

ɂɌɈȽɈ  
ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

Ɂɚɧɹɬɢɹ  
ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ 

6 - - - 

Ɂɚɧɹɬɢɹ  
ɫɟɦɢɧɚɪɫɤɨɝɨ 
ɬɢɩɚ 

8 - - - 

ɋɚɦɨɫɬɨɹ-
ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɨɛɭɱɚɸɳɢɯɫɹ  

126 - - - 

ɂɌɈȽɈ: ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ 144 ɱɚɫɚ, 

                 ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ 4 ɱɚɫɚ 



Ɍɚɛɥɢɰɚ 4 – Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ 

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 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɯ ɪɚɡɞɟ-
ɥɨɜ ɞɢɫɰɢɩɥɢɧɵ 

6 6 6 6 6 6 6 6 8 8 8 6 6 6 6 4  100 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɤɨɥɥɨɤɜɢɭɦɭ 
(ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ 
ɨɩɪɨɫɭ) 

            2 2 2   6 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ 

               2 2 4 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɥɚɛɨɪɚɬɨɪɧɵɦ 
ɪɚɛɨɬɚɦ 

               2 2 4 

ȼɵɩɨɥɧɟɧɢɟ ɢ 
ɩɨɞɝɨɬɨɜɤɚ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ  

      2 2 2 2 2 2      12 

ɂɌɈȽɈ  
ɜ 10 ɫɟɦɟɫɬɪɟ 

6 6 6 6 6 6 8 8 10 10 10 8 8 8 8 8 4 126 

 



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

Ɍɚɛɥɢɰɚ 5 – ɉɚɫɩɨɪɬ ɮɨɧɞɚ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ 

Кɨɧɬɪɨɥɢɪɭɟɦɵɟ 

ɪɚɡɞɟɥɵ 

ɞɢɫɰɢɩɥɢɧɵ 

Кɨɞ  
ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 

ɤɨɦɩɟɬɟɧɰɢɢ 

(ɢɥɢ ɟɟ ɱɚɫɬɢ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

ɉɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ 

Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟ-
ɧɢɹ ɨ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɵɯ ɦɚɬɟɪɢɚɥɚɯ 

Ɂ1 (ɉɋɄ-4.1-7) 

Ʉɨɥɥɨɤɜɢɭɦ ɩɨ 
ɪɚɡɞɟɥɭ 1 

- ɡɧɚɧɢɟ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧ-
ɬɨɜ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢ-
ɚɥɨɜ, ɢɯ ɜɢɞɨɜ ɢ ɧɚɡɧɚɱɟɧɢɹ; 
- ɡɧɚɧɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɨɦ-
ɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
- ɭɦɟɧɢɟ ɥɨɝɢɱɟɫɤɢ ɩɨɫɬɪɨɢɬɶ 
ɨɬɜɟɬ; 
- ɜɥɚɞɟɧɢɟ ɦɨɧɨɥɨɝɢɱɟɫɤɨɣ 
ɪɟɱɶɸ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭ-
ɝɨɫɬɢ ɨɞɧɨɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ. 

ɍ1 (ɉɋɄ-4.1-7) 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɨɞ-
ɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɦɟɧɢɟ 
ɟɝɨ ɩɪɚɜɢɥɶɧɨ ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

ɇ1 (ɉɋɄ-4.1-7) 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɢɤɢ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɨɞ-
ɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɦɟɧɢɟ 
ɟɟ ɩɪɚɜɢɥɶɧɨ ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭ-
ɝɨɫɬɢ ɫɥɨɢɫɬɵɯ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

ɍ1 (ɉɋɄ-4.1-7) 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɧɹɬɢɟ. 

Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ. 
Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ 
ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɦɟɧɢɟ ɟɝɨ ɩɪɚ-
ɜɢɥɶɧɨ ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

ɇ1 (ɉɋɄ-4.1-7) 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɢɤɢ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ 
ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɦɟɧɢɟ ɟɟ ɩɪɚ-
ɜɢɥɶɧɨ ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

ɍɫɬɨɣɱɢɜɨɫɬɶ 
ɫɥɨɢɫɬɨɣ ɤɨɦɩɨ-
ɡɢɬɧɨɣ ɩɥɚɫɬɢɧɵ 
ɩɪɢ ɨɞɧɨɨɫɧɨɦ 

ɍ1 (ɉɋɄ-4.1-7) 

Ʌɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ. 
Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɚ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɤɪɢɬɢɱɟɫɤɨ-
ɝɨ ɭɫɢɥɢɹ ɩɪɢ ɨɞɧɨɨɫɧɨɦ 
ɫɠɚɬɢɢ ɫɥɨɢɫɬɨɣ ɤɨɦɩɨɡɢɬ-
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ɫɠɚɬɢɢ ɧɨɣ ɩɥɚɫɬɢɧɵ ɢ ɭɦɟɧɢɟ ɟɝɨ 
ɩɪɚɜɢɥɶɧɨ ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

ɇ1 (ɉɋɄ-4.1-7) 

- ɩɨɧɢɦɚɧɢɟ ɦɟɬɨɞɢɤɢ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɤɪɢɬɢɱɟɫɤɨɝɨ ɭɫɢ-
ɥɢɹ ɩɪɢ ɨɞɧɨɨɫɧɨɦ ɫɠɚɬɢɢ 
ɫɥɨɢɫɬɨɣ ɤɨɦɩɨɡɢɬɧɨɣ ɩɥɚ-
ɫɬɢɧɵ  ɢ ɭɦɟɧɢɟ ɟɟ ɩɪɚɜɢɥɶɧɨ 
ɩɪɢɦɟɧɢɬɶ; 
- ɤɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ; 
- ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɨɹɫɧɟɧɢɣ 

 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɮɨɪɦɟ ɡɚɱёɬɚ ɫ ɨɰɟɧɤɨɣ 
(ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɡɚɱёɬɚ). 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚ-
ɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɞɢɫɰɢɩɥɢɧɵ (ɬɚɛɥɢɰɚ 6). 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɜɵɩɨɥɧɟɧɢɹ 

ɒɤɚɥɚ  
ɨɰɟɧɢɜɚɧɢɹ 

Кɪɢɬɟɪɢɢ  
ɨɰɟɧɢɜɚɧɢɹ 

10 ɫɟɦɟɫɬɪ 

ɉɪɨɦɟɠɭɬɨɱɧɚя ɚɬɬɟɫɬɚɰɢя ɜ ɮɨɪɦɟ ɡɚɱёɬɚ ɫ ɨɰɟɧɤɨɣ  
(ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɡɚɱёɬɚ) 

1 Ʉɨɥɥɨɤɜɢɭɦ ɩɨ 
ɪɚɡɞɟɥɭ 1 

16-ɹ ɧɟɞɟɥɹ 5 ɛɚɥɥɨɜ 5 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟ-
ɬɢɥ ɧɚ ɜɫɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ. 
ɉɨɤɚɡɚɥ ɨɬɥɢɱɧɵɟ ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ 

ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
4 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɨɬɜɟɬɢɥ ɧɚ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ ɫ ɧɟɛɨɥɶɲɢɦɢ 
ɧɟɬɨɱɧɨɫɬɹɦɢ. ɉɨɤɚɡɚɥ ɯɨɪɨɲɢɟ 
ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛ-
ɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
3 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɨɬɜɟɬɢɥ ɧɚ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ ɫ ɫɭɳɟɫɬɜɟɧɧɵ-
ɦɢ ɧɟɬɨɱɧɨɫɬɹɦɢ. ɉɨɤɚɡɚɥ ɭɞɨɜɥɟ-
ɬɜɨɪɢɬɟɥɶɧɵɟ ɡɧɚɧɢɹ ɜ ɪɚɦɤɚɯ 
ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
2 ɛɚɥɥɚ – ɩɪɢ ɨɬɜɟɬɟ ɧɚ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɟ ɜɨɩɪɨɫɵ ɫɬɭɞɟɧɬ ɩɪɨɞɟɦɨɧ-
ɫɬɪɢɪɨɜɚɥ ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ 
ɡɧɚɧɢɣ. 

2 Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɪɚɛɨɬɵ 

16-17-ɹ ɧɟ-
ɞɟɥɢ 

5 ɛɚɥɥɨɜ ɡɚ 
ɤɚɠɞɭɸ ɥɚɛɨ-
ɪɚɬɨɪɧɭɸ ɪɚ-
ɛɨɬɭ 

5 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɢɦɟɟɬ ɝɥɭɛɨɤɢɟ 
ɡɧɚɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɬɟɦɟ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɩɨɤɚɡɵɜɚɟɬ 
ɭɫɜɨɟɧɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɨɫɧɨɜɧɵɯ 
ɩɨɧɹɬɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɛɨɬɟ, 
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ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɜɵɩɨɥɧɟɧɢɹ 

ɒɤɚɥɚ  
ɨɰɟɧɢɜɚɧɢɹ 

Кɪɢɬɟɪɢɢ  
ɨɰɟɧɢɜɚɧɢɹ 

ɨɬɜɟɬɢɥ ɧɚ ɜɫɟ ɭɬɨɱɧɹɸɳɢɟ ɢ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
4 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɩɨɤɚɡɚɥ ɡɧɚɧɢɹ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɬɟɦɟ ɥɚɛɨ-
ɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɭɫɜɨɢɥ ɨɫɧɨɜɧɭɸ 
ɥɢɬɟɪɚɬɭɪɭ, ɨɬɜɟɬɢɥ ɩɨɱɬɢ ɩɨɥɧɨ 
ɧɚ ɜɫɟ ɡɚɞɚɧɧɵɟ ɭɬɨɱɧɹɸɳɢɟ ɢ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
3 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɜ ɰɟɥɨɦ ɨɫɜɨɢɥ 
ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥɚ ɩɨ ɬɟɦɟ ɥɚɛɨ-
ɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɨɬɜɟɬɢɥ ɧɟ ɧɚ ɜɫɟ 
ɡɚɞɚɧɧɵɟ ɭɬɨɱɧɹɸɳɢɟ ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
2 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɢɦɟɟɬ ɫɭɳɟ-
ɫɬɜɟɧɧɵɟ ɩɪɨɛɟɥɵ ɜ ɡɧɚɧɢɹɯ ɨɫ-
ɧɨɜɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɬɟ-
ɦɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɧɟ ɪɚɫ-
ɤɪɵɥ ɫɨɞɟɪɠɚɧɢɟ ɜɨɩɪɨɫɨɜ, ɧɟ 
ɫɦɨɝ ɨɬɜɟɬɢɬɶ ɧɚ ɭɬɨɱɧɹɸɳɢɟ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

3 Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. 

17-ɹ ɧɟɞɟɥɹ 5 ɛɚɥɥɨɜ 5 ɛɚɥɥɨɜ – ɫɬɭɞɟɧɬ ɩɪɚɜɢɥɶɧɨ ɜɵ-
ɩɨɥɧɢɥ ɡɚɞɚɧɢɟ. ɉɨɤɚɡɚɥ ɨɬɥɢɱɧɵɟ 
ɜɥɚɞɟɧɢɹ ɧɚɜɵɤɚɦɢ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɩɪɢ 
ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ 
ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ. 
4 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɢɥ ɡɚɞɚ-
ɧɢɟ ɫ ɧɟɛɨɥɶɲɢɦɢ ɧɟɬɨɱɧɨɫɬɹɦɢ. 
ɉɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɜɥɚɞɟɧɢɹ ɧɚɜɵ-
ɤɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚ-
ɧɢɣ ɢ ɭɦɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ ɜ ɪɚɦɤɚɯ 
ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
3 ɛɚɥɥɚ – ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɢɥ ɡɚɞɚ-
ɧɢɟ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɧɟɬɨɱɧɨɫɬɹ-
ɦɢ. ɉɨɤɚɡɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 
ɜɥɚɞɟɧɢɟ ɧɚɜɵɤɚɦɢ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɩɪɢ 
ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ 
ɜ ɪɚɦɤɚɯ ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ. 
 

2 ɛɚɥɥɚ – ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɹ 
ɫɬɭɞɟɧɬ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ ɧɟɞɨ-
ɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɜɥɚɞɟɧɢɹ ɭɦɟ-
ɧɢɹɦɢ ɢ ɧɚɜɵɤɚɦɢ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ ɜ ɪɚɦɤɚɯ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

ɋɪɨɤɢ 

ɜɵɩɨɥɧɟɧɢɹ 

ɒɤɚɥɚ  
ɨɰɟɧɢɜɚɧɢɹ 

Кɪɢɬɟɪɢɢ  
ɨɰɟɧɢɜɚɧɢɹ 

ɭɫɜɨɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɂɌɈȽɈ: - 20 ɛɚɥɥɨɜ - 

ɋɪɟɞɧɹɹ ɨɰɟɧɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɫɬɭɞɟɧɬɨɦ ɩɨ ɢɬɨɝɚɦ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɟɥɟ-
ɧɢɟɦ ɩɨɥɭɱɟɧɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɟɜɹɬɶ. 
Кɪɢɬɟɪɢɢ ɜɵɜɟɞɟɧɢɹ ɢɬɨɝɨɜɨɣ ɨɰɟɧɤɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜ ɜɢɞɟ ɡɚɱёɬɚ ɫ 
ɨɰɟɧɤɨɣ (ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɡɚɱɟɬɚ): 
«Ɉɬлиɱɧɨ» - ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ => 4,5. 
«Хɨрɨɲɨ» - ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ => 3,7 ɢ < 4,5. 
«Уɞɨвлɟɬвɨриɬɟльɧɨ» - ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ => 3,0 ɢ < 3,7 ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɧɟ-
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɡɚ ɤɨɦɩɨɧɟɧɬɵ ɤɨɦɩɟɬɟɧɰɢɣ. 
«ɇɟɭɞɨвлɟɬвɨриɬɟльɧɨ» - ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ < 3,0 ɢɥɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɨɞɧɚ ɧɟ-

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɡɚ ɤɨɦɩɨɧɟɧɬɵ ɤɨɦɩɟɬɟɧɰɢɣ. 
 

  



16 

 

Ɂɚɞɚɧɢɹ ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 

ȼɨɩɪɨɫɵ ɤɨɥɥɨɤɜɢɭɦɚ (ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɩɪɨɫɚ) 

1 ɑɬɨ ɬɚɤɨɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ? 

2 ȼ ɤɚɤɢɯ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɚɧɟɪɚ ɫɚɦɨɥɟɬɚ ɩɪɢɦɟɧɹɬɫɹ ɤɨɦ-
ɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ? 

3 ɇɚɡɨɜɢɬɟ ɝɥɚɜɧɭɸ ɨɫɨɛɟɧɧɨɫɬɶ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ? 

4 ɉɟɪɟɱɢɫɥɢɬɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ? 

5 Ʉɚɤɭɸ ɪɨɥɶ ɜ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɦɚɬɟɪɢɚɥɟ ɜɵɩɨɥɧɹɟɬ ɫɜɹɡɭɸɳɟɟ? 

6 Ʉɚɤɭɸ ɪɨɥɶ ɜ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɦɚɬɟɪɢɚɥɟ ɜɵɩɨɥɧɹɟɬ ɧɚɩɨɥɧɢɬɟɥɶ? 

7 Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɢɞɭ ɚɪɦɢ-
ɪɭɸɳɢɯ ɜɨɥɨɤɨɧ? 

8 Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɢɩɭ ɫɜɹɡɭ-
ɸɳɟɝɨ? 

9 Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɯɟɦɟ ɚɪɦɢ-
ɪɨɜɚɧɢɹ? 

10 Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɬɪɭɤɬɭɪɟ? 

11 ɉɟɪɟɱɢɫɥɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜ? 

12 ɉɟɪɟɱɢɫɥɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜ? 

13 ɉɟɪɟɱɢɫɥɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɭɝɥɟɩɥɚɫɬɢɤɨɜ? 

14 ɉɟɪɟɱɢɫɥɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɭɝɥɟɩɥɚɫɬɢɤɨɜ? 

15 ɉɟɪɟɱɢɫɥɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɨɪɝɚɧɨɩɥɚɫɬɢɤɨɜ? 

16 ɉɟɪɟɱɢɫɥɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɨɪɝɚɧɨɩɥɚɫɬɢɤɨɜ? 

17 ɉɟɪɟɱɢɫɥɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɛɨɪɨɩɥɚɫɬɢɤɨɜ? 

18 ɉɟɪɟɱɢɫɥɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɛɨɪɨɩɥɚɫɬɢɤɨɜ? 

19 ȼ ɤɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɷɥɟɦɟɧɬɚɯ, ɞɟɬɚɥɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɟɤɥɨɩɥɚ-
ɫɬɢɤɢ? 

20 ȼ ɤɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɷɥɟɦɟɧɬɚɯ, ɞɟɬɚɥɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɭɝɥɟɩɥɚ-
ɫɬɢɤɢ? 

21 ȼ ɤɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɷɥɟɦɟɧɬɚɯ, ɞɟɬɚɥɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɨɪɝɚɧɨɩɥɚ-
ɫɬɢɤɢ? 

22 ȼ ɤɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɷɥɟɦɟɧɬɚɯ, ɞɟɬɚɥɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɛɨɪɨɩɥɚ-
ɫɬɢɤɢ? 

  



17 

 

Ɂɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ «Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ 
ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ». 

1. ɑɟɦ ɜɵɡɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ 
ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ? 

2. ɇɚɡɨɜɢɬɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɥɨɢɫɬɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɥɢɹɸ-
ɳɢɟ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ? 

3. Ʉɚɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɧɨɫɥɨɟɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ 
ɜ ɪɚɫɱɟɬɚɯ? 

4. ɇɚɡɨɜɢɬɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɨɪɬɨ-
ɬɪɨɩɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ? 

5. Ʉɚɤ ɜɥɢɹɟɬ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ ɢɡɦɟɧɟɧɢɟ ɭɝɥɨɜ ɚɪɦɢɪɨ-
ɜɚɧɢɹ ɤɨɫɨɭɝɨɥɶɧɵɯ ɫɥɨɟɜ? 

 

Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ «Уɫɬɨɣɱɢɜɨɫɬɶ ɫɥɨɢɫɬɨɣ ɤɨɦɩɨɡɢɬɧɨɣ ɩɥɚ-
ɫɬɢɧɵ ɩɪɢ ɨɞɧɨɨɫɧɨɦ ɫɠɚɬɢɢ». 

1. Ʉɚɤɢɟ ɞɨɩɭɳɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɞ-
ɤɪɟɩɥɟɧɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɩɥɚɫɬɢɧ? 

2. Ʉɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɭɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ ɩɨɞɤɪɟɩɥɹɸɳɟɝɨ 
ɧɚɛɨɪɚ ɩɪɢ ɪɚɫɱɟɬɟ ɠɟɫɬɤɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɤɪɟɩɥɟɧɧɨɣ ɤɨɦɩɨɡɢɬɧɨɣ 
ɩɥɚɫɬɢɧɵ? 

3. Ʉɚɤ ɜɥɢɹɟɬ ɧɚ ɜɟɥɢɱɢɧɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɢɡɦɟɧɟ-
ɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ ɪɟɛɟɪ? 

4. Ʉɚɤ ɜɥɢɹɟɬ ɧɚ ɜɟɥɢɱɢɧɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɢɡɦɟɧɟ-
ɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɫɬɢɧɵ? 

5. Ʉɚɤ ɜɥɢɹɟɬ ɧɚ ɜɟɥɢɱɢɧɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɢɡɦɟɧɟ-
ɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɪɟɛɟɪ? 

  



18 

 

Ɂɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 

Ɂɚɞɚɧɢɟ №1 

Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ Ex, Ey, Gxy ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɦɢ ɩɪɨɞɨɥɶɧɵɦɢ (ɩɨ-
ɩɟɪɟɱɧɵɦɢ) ɢ ɤɨɫɨɭɝɨɥɶɧɵɦɢ ɫɥɨɹɦɢ. 

 

Ɂɚɞɚɧɢɟ №2 

Ɉɩɪɟɞɟɥɢɬɶ ɤɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ Txɤɪ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɨɞɧɨ-
ɨɫɧɨɦ ɫɠɚɬɢɢ ɫɜɨɛɨɞɧɨ ɨɩɟɪɬɨɣ ɫɥɨɢɫɬɨɣ ɤɨɦɩɨɡɢɬɧɨɣ ɩɥɚɫɬɢɧɵ ɲɢɪɢɧɨɣ 
____ ɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɠɟɫɬɤɨɫɬɢ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɫɫɱɢɬɵɜɚɬɶ 
ɩɨ ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ Ɂɚɞɚɧɢɹ №1. 

Ɍɚɛɥɢɰɚ 7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ (ɩɨ ɜɚɪɢɚɧɬɚɦ) 

№ ɜɚ-
ɪɢɚɧɬɚ 

Ɇɚɬɟɪɢɚɥ 

Ɍɨɥɳɢɧɚ ɫɥɨɹ, 
ɦɦ 

ɍɝɨɥ ɚɪɦɢɪɨɜɚɧɢɹ, 
ɝɪɚɞ. 

ɒɢɪɢɧɚ 
ɩɥɚɫɬɢɧɵ, 

ɦ 

h1 h2 h3 1 2 3 b 

1 ɍɝɥɟɩɥɚɫɬɢɤ 1,2 1,8 1,8 90 45 -45 0,4 

2 ɋɬɟɤɥɨɩɥɚɫɬɢɤ 0,8 1,6 1,6 0 20 -20 0,25 

3 Ȼɨɪɨɩɥɚɫɬɢɤ 0,9 1,8 1,8 0 50 -50 0,3 

4 ɍɝɥɟɩɥɚɫɬɢɤ 1,0 0,5 0,5 90 40 -40 0,8 

5 Ɉɪɝɚɧɨɩɥɚɫɬɢɤ 0,6 1,2 1,2 90 60 -60 0,15 

6 Ȼɨɪɨɩɥɚɫɬɢɤ 0,8 0,4 0,4 0 30 -30 0,2 

7 ɍɝɥɟɩɥɚɫɬɢɤ 1,2 1,8 1,8 0 70 -70 0,4 

8 Ɉɪɝɚɧɨɩɥɚɫɬɢɤ 0,6 1,2 1,2 90 80 -80 0,35 

9 ɋɬɟɤɥɨɩɥɚɫɬɢɤ 0,2 0,4 0,4 90 10 -10 0,45 

10 Ɉɪɝɚɧɨɩɥɚɫɬɢɤ 0,7 1,8 1,8 90 50 -50 0,28 

11 ɍɝɥɟɩɥɚɫɬɢɤ 0,6 1,2 1,2 90 70 -70 0,18 

12 Ȼɨɪɨɩɥɚɫɬɢɤ 0,8 0,8 0,8 0 40 -40 0,3 

Ɍɚɛɥɢɰɚ 8 – ɍɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

Ɇɚɬɟɪɢɚɥ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ 

E1, Ɇɉɚ E2, Ɇɉɚ G12, Ɇɉɚ µ21 

ɋɬɟɤɥɨɩɥɚɫɬɢɤ 65000 8500 4200 0,26 

Ɉɪɝɚɧɨɩɥɚɫɬɢɤ 105000 6000 4200 0,21 

ɍɝɥɟɩɥɚɫɬɢɤ 150000 12000 4400 0,28 

Ȼɨɪɨɩɥɚɫɬɢɤ 211000 39000 4550 0,21 
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8 ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ,  
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 

8.1 Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1 Ƚɭɫɟɜɚ, Ɋ. ɂ. Ɉɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɩɨ-
ɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɬɨɜ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ɋ. ɂ. Ƚɭɫɟɜɚ, Ⱥ. ȼ. ȼɹ-
ɥɨɜ. – Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ: ɂɡɞ-ɜɨ ɄȽɌɍ, 1995. - 95ɫ. 

2 ɑɭɦɚɞɢɧ, Ⱥ.ɋ. Ɉɫɧɨɜɵ ɚɜɢɚ- ɢ ɪɚɤɟɬɨɫɬɪɨɟɧɢɹ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / Ⱥ. ɋ. ɑɭɦɚɞɢɧ, ȼ. ɂ. ȿɪɲɨɜ, Ʉ. Ⱥ. Ɇɚɤɚɪɨɜ ɢ ɞɪ. – Ɇ.: ɂɧɮɪɚ-Ɇ, 
2008. - 992ɫ. 

3 Ȼɝɚɬɨɜ, ȼ.ɂ. Ɍɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɝɪɟɝɚɬɨɜ ɥɟɝɤɢɯ ɫɚɦɨɥɟɬɨɜ ɢɡ 
ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛ. ɉɨ-
ɫɨɛɢɟ / ȼ.ɂ. Ȼɝɚɬɨɜ, Ⱦ.Ⱥ. Ʉɪɨɩɢɜɟɧɰɟɜ, ȼ.Ɇ. ɒɚɯɦɢɫɬɨɜ – ɋɚɦɚɪɚ, 2006. // 
ȻɢɛɥɢɨɊɨɫɫɢɤɚ: ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.bibliorossica.com/catalog.html?ln=ru, ɨɝɪɚɧɢɱɟɧɧɵɣ. – Ɂɚɝɥ. ɫ ɷɤɪɚ-
ɧɚ. 

4 Ⱥɞɚɫɤɢɧ, A.M. Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ, ɧɟɦɟ-
ɬɚɥɥɢɱɟɫɤɢɯ ɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ : ɭɱɟɛɧɢɤ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
/ A.M. Ⱥɞɚɫɤɢɧ, Ⱥ.ɇ. Ʉɪɚɫɧɨɜɫɤɢɣ. – Ɇ. : ɎɈɊɍɆ : ɂɇɎɊȺ-Ɇ, 2018. - 400 ɫ. 
// ZNANIUM.COM : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://znanium.com/catalog.php?, ɨɝɪɚɧɢɱɟɧɧɵɣ. - Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

 

8.2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1 Ɍɵɲɤɟɜɢɱ, ȼ.ɇ. ɉɪɨɱɧɨɫɬɶ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ : ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / ȼ. ɇ. Ɍɵɲɤɟɜɢɱ, Ȼ. ɇ. Ʉɨɪɧɟɜ. – ɏɚɛɚɪɨɜɫɤ: ɂɡɞ-ɜɨ ɏɚ-
ɛɚɪɨɜɫɤɨɝɨ ɩɨɥɢɬɟɯɧ.ɢɧ-ɬɚ, 1991. - 99ɫ. 

 

9 ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ 

ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» (ɞɚɥɟɟ – ɫɟɬɶ «ɂɧɬɟɪɧɟɬ»), ɧɟɨɛɯɨɞɢɦɵɯ  

ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 

1 ȿɞɢɧɨɟ ɨɤɧɨ ɞɨɫɬɭɩɚ ɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ // ɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫ [Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɫɜɨɛɨɞɧɵɣ] http://window.edu.ru/. 

 

10 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ  
ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 

Ɉɛɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɡɭɱɟɧɢɟ ɤɭɪɫɚ ɧɚ ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɹɯ ɢ ɜ 
ɯɨɞɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɮɨɪɦɟ ɥɟɤ-
ɰɢɣ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 
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Ɍɚɛɥɢɰɚ 9 – Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ȼɢɞ ɭɱɟɛɧɨɝɨ ɡɚɧɹɬɢɹ Ɉɪɝɚɧɢɡɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ 

Ʌɟɤɰɢɹ ɇɚɩɢɫɚɧɢɟ ɤɨɧɫɩɟɤɬɚ ɥɟɤɰɢɣ: ɤɪɚɬɤɨ, ɫɯɟɦɚ-
ɬɢɱɧɨ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɨɫɧɨɜ-
ɧɵɟ ɩɨɥɨɠɟɧɢɹ. ȼɵɞɟɥɹɬɶ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ, 
ɮɨɪɦɭɥɵ, ɨɬɦɟɱɚɬɶ ɧɚ ɩɨɥɹɯ ɭɬɨɱɧɹɸɳɢɟ ɜɨ-
ɩɪɨɫɵ ɩɨ ɬɟɦɟ ɡɚɧɹɬɢɹ 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ Ɋɚɛɨɬɚ ɫ ɤɨɧɫɩɟɤɬɨɦ ɥɟɤɰɢɣ, ɢɡɭɱɟɧɢɟ ɪɚɡɞɟ-
ɥɨɜ ɩɨ ɬɟɦɟ ɡɚɧɹɬɢɹ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɜ ɫɪɟɞɟ 
MathCAD  

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɜ ɫɪɟɞɟ MathCAD, ɚɧɚɥɢɡ ɢ ɨɛ-
ɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ Ⱦɥɹ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɢɡɭɱɟɧɢɹ ɪɚɡɞɟɥɨɜ ɞɢɫ-
ɰɢɩɥɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɫɚ-
ɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥ-
ɥɨɤɜɢɭɦɭ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢ-
ɹɦ ɢ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɧɨɣ ɮɨɪɦɨɣ ɨɛ-
ɪɚɡɨɜɚɬɟɥɶɧɨɣ ɢ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɜ ɩɟɪɢɨɞ ɨɛɭɱɟɧɢɹ. 
ɋɊɋ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɭɝɥɭɛɥɟɧɢɟ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɚ, ɪɚɡɜɢɬɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɦɟɧɢɣ. ɋɊɋ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ:  

– ɪɚɛɨɬɭ ɫ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ; 

– ɩɨɞɝɨɬɨɜɤɭ ɤ ɤɨɥɥɨɤɜɢɭɦɭ; 
– ɩɨɞɝɨɬɨɜɤɭ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ; 
– ɩɨɞɝɨɬɨɜɤɭ ɨɬɱɟɬɨɜ ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ; 

– ɜɵɩɨɥɧɟɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

Ʉɨɧɬɪɨɥɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɢ ɤɚɱɟɫɬɜɨ ɨɫɜɨɟɧɢɹ ɞɢɫ-
ɰɢɩɥɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ:  

–ɩɪɨɜɟɞɟɧɢɹ ɤɨɥɥɨɤɜɢɭɦɚ (ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɩɪɨɫɚ); 
– ɜɵɩɨɥɧɟɧɢɹ ɢ ɡɚɳɢɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ; 
– ɜɵɩɨɥɧɟɧɢɹ ɢ ɡɚɳɢɬɵ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ; 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɨɫɜɨɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɬɟɦ ɞɢɫɰɢɩɥɢɧɵ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɣɬɢɧɝɨɜɨɣ ɫɢɫɬɟɦɵ. ɗɬɨɬ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɬɟɱɟɧɢɟ ɫɟɦɟɫɬɪɚ ɢ ɤɚɱɟɫɬɜɨ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ (ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ) 
ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɛɚɥɥɚɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 6. 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ (ɡɚɱёɬ ɫ ɨɰɟɧɤɨɣ ɢɥɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧ-
ɧɵɣ ɡɚɱёɬ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɨɧɰɟ ɫɟɦɟɫɬɪɚ ɢ ɬɚɤɠɟ ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɛɚɥɥɚɯ.  

 

ɉɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɩɪɢɥɨɠɟɧɢɢ 1. 
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ȼ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɤɨɧɫɩɟɤɬɚ ɥɟɤɰɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
ɞɥɹ ɜɭɡɨɜ:  

 Ƚɭɫɟɜɚ, Ɋ. ɂ. Ɉɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɩɨ-
ɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɬɨɜ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ɋ. ɂ. Ƚɭɫɟɜɚ, Ⱥ. ȼ. ȼɹ-
ɥɨɜ. – Ʉɨɦɫɨɦɨɥɶɫɤ-ɧɚ-Ⱥɦɭɪɟ: ɂɡɞ-ɜɨ ɄȽɌɍ, 1995. - 95ɫ. 

 

11 ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ  
ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
(ɦɨɞɭɥɸ), ɜɤɥɸɱɚɹ ɩɟɪɟɱɟɧɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

Ɉɫɜɨɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɚɤɬɢɜɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Microsoft 
Office, PowerPoint, MathCAD ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɡɞɟɥɨɜ 
ɞɢɫɰɢɩɥɢɧɵ, ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ ɢ 
ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɟɞɟɧɢɹ ɨɛ-
ɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɫɨɡɞɚɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ. Ɉɧɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɦɟɠɞɭ ɨɛɭɱɚɸɳɢɦɢɫɹ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɥɢɱɧɵɯ ɤɚɛɢ-
ɧɟɬɨɜ ɫɬɭɞɟɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» ɩɨ ɚɞɪɟɫɭ 
https://student.knastu.ru. ɋɨɡɞɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɨɛɪɚɡɨɜɚɬɟɥɶ-
ɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɫɪɟɞɫɬɜɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ 
ɩɨ ɜɨɩɪɨɫɚɦ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ.  

 

12 Ɉɩɢɫɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ, ɧɟɨɛɯɨɞɢɦɨɣ  
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
(ɦɨɞɭɥɸ) 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟ-
ɧɢɟ, ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10 – Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

Ⱥɭɞɢɬɨɪɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɚɭɞɢɬɨɪɢɢ  

(ɥɚɛɨɪɚɬɨɪɢɢ) 

ɂɫɩɨɥɶɡɭɟɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ⱥɭɞ. 112  

3 ɤɨɪɩɭɫ 

Ɇɭɥɶɬɢɦɟɞɢɣɧɵɣ 
ɤɥɚɫɫ ɋɋɎ 

ɗɤɪɚɧ, ɦɭɥɶɬɢ-
ɦɟɞɢɚ ɩɪɨɟɤɬɨɪ, 
ɩɟɪɫɨɧɚɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ 

ɉɪɨɜɟɞɟɧɢɟ ɥɟɤɰɢɨɧɧɵɯ ɢ ɩɪɚɤ-
ɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɜ ɜɢɞɟ ɩɪɟɡɟɧ-
ɬɚɰɢɣ 

Ⱥɭɞ. 124  
3 ɤɨɪɩɭɫ 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɰɟɧɬɪ ɋɋɎ 

12 ɩɟɪɫɨɧɚɥɶɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨɜ 

ɉɪɨɜɟɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹ-
ɬɢɣ. 

ɉɪɨɜɟɞɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 
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ɉɪɢɥɨɠɟɧɢɟ 1 

 

ɉɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 

 

ȼɵɩɨɥɧɟɧɢɟ Ɂɚɞɚɧɢɟ №1ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɭɩɪɭɝɨɫɬɢ ɫɥɨɢɫɬɨɝɨ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɞɜɭɦɹ ɫɥɨɹ-
ɦɢ ɩɨɞ ɭɝɥɨɦ ± ϕ ɢ ɩɨɩɟɪɟɱɧɵɦ ɫɥɨɟɦ (ɪɢɫɭɧɨɤ 1). 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 

Ɍɚɛɥɢɰɚ 11 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ɇɚɬɟɪɢɚɥ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, ɦɦ ɍɝɨɥ ɚɪɦɢɪɨɜɚɧɢɹ, ɝɪɚɞ. 

h1 h2 h3 1 2 3 

Ȼɨɪɨɩɥɚɫɬɢɤ 1,2 1,8 1,8 90 30 -30 

 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɩɚɤɟɬɚ 

 

ȼ ɬɚɛɥɢɰɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɵ ɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɨɩɥɚɫɬɢɤɚ. 
Ɍɚɛɥɢɰɚ 12 – ɍɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɨɩɥɚɫɬɢɤɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ 

E1, Ɇɉɚ E2, Ɇɉɚ G12, Ɇɉɚ µ21 

211000 39000 4550 0,21 

 

Рɟɲɟɧиɟ: 
ɋɪɟɞɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ ɫɥɨɢɫɬɨɝɨ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 𝐸௫ = 𝐵ଵଵ − 𝐵భమమ𝐵మమ; 𝐸௬ = 𝐵ଶଶ − 𝐵భమమ𝐵భభ; 𝐺௫௬ = 𝐵ଷଷ, 

ɝɞɟ 𝐸௫ – ɩɪɨɞɨɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, Ɇɉɚ; 𝐸௬ – ɩɨɩɟɪɟɱɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, Ɇɉɚ; 𝐺௫௬ – ɦɨɞɭɥɶ ɫɞɜɢɝɚ, Ɇɉɚ; 𝐵ଵଵ, 𝐵ଵଶ, 𝐵ଶଶ, 𝐵ଷଷ – ɨɛɨɛɳɟɧɧɵɟ ɠɟɫɬɤɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ-ɫɠɚɬɢɟ, Ɇɉɚ. 
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Ɉɛɨɛɳɟɧɧɵɟ ɠɟɫɬɤɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɡɚɜɢɫɢɦɨɫɬɹɦ: 𝐵ଵଵ = ∑ ℎ̅𝑖(𝐸̅ଵ𝑖𝑐݋𝑠ସ𝜑𝑖 + ʹ𝐸̅ଵ𝑖𝜇ଵଶ𝑖 𝑠𝑖݊ଶ𝜑𝑖𝑐݋𝑠ଶ𝜑𝑖 + 𝐸̅ଶ𝑖 𝑠𝑖݊ସ𝜑𝑖 + 𝐺ଵଶ𝑖 𝑠𝑖݊ଶʹ𝜑𝑖)𝑛
𝑖=ଵ ; 

𝐵ଵଶ = ∑ ℎ̅𝑖[(𝐸̅ଵ𝑖 + 𝐸̅ଶ𝑖 )𝑠𝑖݊ଶ𝜑𝑖𝑐݋𝑠ଶ𝜑𝑖 + 𝐸̅ଵ𝑖𝜇ଵଶ𝑖 ሺ𝑠𝑖݊ସ𝜑𝑖+𝑐݋𝑠ସ𝜑𝑖ሻ − 𝐺ଵଶ𝑖 𝑠𝑖݊ଶʹ𝜑𝑖];𝑛
𝑖=ଵ  

𝐵ଶଶ = ∑ ℎ̅𝑖(𝐸̅ଵ𝑖𝑠𝑖݊ସ𝜑𝑖 + ʹ𝐸̅ଵ𝑖𝜇ଵଶ𝑖 𝑠𝑖݊ଶ𝜑𝑖𝑐݋𝑠ଶ𝜑𝑖 + 𝐸̅ଶ𝑖 𝑐݋𝑠ସ𝜑𝑖 + 𝐺ଵଶ𝑖 𝑠𝑖݊ଶʹ𝜑𝑖)𝑛
𝑖=ଵ ; 

𝐵ଷଷ = ∑ ℎ̅𝑖[(𝐸̅ଵ𝑖 + 𝐸̅ଶ𝑖 − ʹ𝐸̅ଵ𝑖𝜇ଵଶ𝑖 )𝑠𝑖݊ଶ𝜑𝑖𝑐݋𝑠ଶ𝜑𝑖 + 𝐺ଵଶ𝑖 𝑐݋𝑠ଶʹ𝜑𝑖]𝑛
𝑖=ଵ , 

ɝɞɟ ℎ̅𝑖 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ; 𝐸̅ଵ𝑖 , 𝐸̅ଶ𝑖  – ɩɪɢɜɟɞɟɧɧɵɟɟ ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ; 𝜇ଵଶ𝑖    – ɤɨɷɮɮɢɰɢɧɟɬ ɉɭɚɫɫɨɧɚ i-ɝɨ ɫɥɨɹ; ݊– ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ. ℎ̅𝑖 = ℎ𝑖∑ ℎ𝑖𝑛𝑖=ଵ ; 𝐸̅ଵ𝑖 = 𝐸ଵ𝑖(ͳ − 𝜇ଵଶ𝑖 𝜇ଶଵ𝑖 ) ; 
𝐸̅ଶ𝑖 = 𝐸ଶ𝑖(ͳ − 𝜇ଵଶ𝑖 𝜇ଶଵ𝑖 ) ; 

𝜇ଵଶ𝑖 = 𝜇ଶଵ𝑖 𝐸ଶ𝑖𝐸ଵ𝑖  

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ 𝜇ଵଶ𝑖
 ɢ ɩɪɢɜɟɞɟɧɧɵɟ ɦɨɞɭɥɢ 𝐸̅ଵ𝑖  ɢ 𝐸̅ଶ𝑖 : µଵଶ = Ͳ,ʹͳ ∗ ͵ͻͲͲͲʹͳͳͲͲͲ = Ͳ,Ͳ͵ͻ; 𝐸̅ଵ = ʹͳͳͲͲͲሺͳ − Ͳ,Ͳ͵ͻ ∗ Ͳ,ʹͳሻ = ʹͳʹ͹͵Ͷ; 𝐸̅ଶ = ͵ͻͲͲͲሺͳ − Ͳ,Ͳ͵ͻ ∗ Ͳ,ʹͳሻ = ͵ͻ͵ʹͳ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɬɨɥɳɢɧɵ ɫɥɨɟɜ: ℎ̅ଵ = ͳ,Ͷͳ,Ͷ + ʹ,ͺ + ʹ,ͺ = Ͳ,ʹ; ℎ̅ଶ = ʹ,͹ͅ = Ͳ,Ͷ; ℎ̅ଷ = ʹ,͹ͅ = Ͳ,Ͷ. 
 

 

 



24 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɨɛɳɟɧɧɵɟ ɠɟɫɬɤɨɫɬɢ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: 𝐵ଵଵ = ∑[Ͳ,ʹ ∙ ሺʹͳʹ͹͵Ͷ ∙ Ͳ + ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ ͳ ∙ Ͳ + ͵ͻ͵ʹͳ ∙ ͳ +𝑛
𝑖=ଵ  +ͶͷͷͲ ∙ Ͳሻ + Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ ∙ Ͳ,ʹͷ + ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + +͵ͻ͵ʹͳ ∙ Ͳ,ʹͷ + ͶͷͷͲ ∙ ͳሻ + Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ ∙ Ͳ,ʹͷ + ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ × × Ͳ,ͷ ∙ Ͳ,ͷ + ͵ͻ͵ʹͳ ∙ Ͳ,ʹͷ + ͶͷͷͲ ∙ ͳሻ] = ͸͵ͷͻͻ; 𝐵ଵଶ = ∑[Ͳ,ʹ ∙ [ሺ𝑛
𝑖=ଵ ʹͳʹ͹͵Ͷ + ͸Ͳͳͷሻ ∙ ͳ ∙ Ͳ + ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ ሺͳ + Ͳሻ − −ͶͷͷͲ ∙ Ͳ] + Ͳ.Ͷ ∙ [ሺʹͳʹ͹͵Ͷ + ͵ͻ͵ʹͳሻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ ሺͲ,ʹͷ + +Ͳ,ʹͷሻ − ͶͷͷͲ ∙ ͳሻ] + Ͳ.Ͷ ∙ [ሺʹͳʹ͹͵Ͷ + ͵ͻ͵ʹͳሻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ × × ሺͲ,ʹͷ + +Ͳ,ʹͷሻ − ͶͷͷͲ ∙ ͳሻ]] = ͶͻͲͲͻ; 𝐵ଶଶ = ∑[Ͳ,ʹ ∙ ሺʹͳʹ͹͵Ͷ ∙ ͳ + ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ ͳ ∙ Ͳ + ͵ͻ͵ʹͳ ∙ Ͳ +𝑛
𝑖=ଵ  +ͶͷͷͲ ∙ Ͳሻ + Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ ∙ Ͳ,ʹͷ + ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + +͵ͻ͵ʹͳ ∙ Ͳ,ʹͷ + ͶͷͷͲ ∙ ͳሻ + Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ ∙ Ͳ,ʹͷ + ʹ ∙ ͳͲͷʹ͸ͷ ∙ Ͳ,Ͳ͵ͻ × × Ͳ,ͷ ∙ Ͳ,ͷ + ͵ͻ͵ʹͳ ∙ Ͳ,ʹͷ + ͶͷͷͲ ∙ ͳሻ] = ͳͲ͸ͻͷ͵; 𝐵ଷଷ = [Ͳ,ʹ ∙ ሺʹͳʹ͹͵Ͷ + ͵ͻ͵ʹͳ − ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻሻ ∙ ͳ ∙ Ͳ + ͶͶͷͲ ∙ ͳ] + +[Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ + ͵ͻ͵ʹͳ − ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻሻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + ͶͶͷͲ ∙ Ͳ] + +[Ͳ,Ͷ ∙ ሺʹͳʹ͹͵Ͷ + ͵ͻ͵ʹͳ − ʹ ∙ ʹͳʹ͹͵Ͷ ∙ Ͳ,Ͳ͵ͻሻ ∙ Ͳ,ͷ ∙ Ͳ,ͷ + ͶͶͷͲ ∙ Ͳ] = Ͷͷ͵Ͳͳ. 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɨɛɳɟɧɧɵɯ ɠɟɫɬɤɨɫɬɟɣ ɨɩɪɟɞɟɥɢɦ 
ɫɪɟɞɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ: 𝐸௫ = ͸͵ͷͻͻ − ସ9଴଴9మଵ଴଺9ହଷ = ͶͳͳͶʹ; 𝐸௬ = ͳͲ͸ͻͷ͵ − ସ9଴଴9మ଺ଷହ99 = ͸ͻͳͺͺ; 𝐺௫௬ = Ͷͷ͵Ͳͳ. 



Лɢɫɬ ɪегɢɫɬɪацɢɢ ɢɡɦеɧеɧɢɣ ɤ ɊɉД  

 

№ ɩ/ɩ 
ɋɨɞɟɪɠаɧɢɟ ɢɡɦɟɧɟɧɢя / ɨɫɧɨваɧɢɟ / ɞаɬа 

вɧɟɫɟɧɢя ɢɡɦɟɧɟɧɢя 
Кɨɥɢɱɟɫɬвɨ  

ɫɬɪаɧɢɰ ɊɉД 
ɉɨɞɩɢɫь 

авɬɨɪа ɊɉД 

    

    

    

    

    

    

    

    

    

    

    


