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ɋɧɟɠɢɧɫɤɢɣ ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ –  

Ɏɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ», 
ɋɧɟɠɢɧɫɤ, ɑɟɥɹɛɢɧɫɤɚɹ ɨɛɥ. 

 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɢɦɟɧɢɦɨɫɬɢ ɦɟɬɨɞɢɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɧɚɭɤɨɟɦɤɢɯ ɢɡɞɟɥɢɣ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɧɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. ɂɫɫɥɟɞɭɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɧɨɫɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɧɚ ɦɚɫɲɬɚɛɧɵɟ ɦɨɞɟɥɢ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɦɚɫɲɬɚɛɧɵɟ ɦɨɞɟɥɢ, 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ, ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 02.03.2014 ɝ. 
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɨɩɚɫɧɵɦɢ ɝɪɭɡɚɦɢ (ɈȽ), ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜɪɟɞɧɵɟ ɢ ɞɪɭɝɢɟ ɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. ȼɨ 
ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɨɩɚɫɧɵɯ ɝɪɭɡɨɜ ɜ ɮɨɪɦɟ ɫɮɟɪɵ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ 
ɜɨɡɦɨɠɧɵ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ, ɩɚɞɟɧɢɟ). ȼ ɞɚɧɧɵɯ ɫɢɬɭɚɰɢɹɯ ɜɨɡɧɢɤɚɟɬ 
ɨɩɚɫɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɨɩɨɪ (ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɥɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɨɩɨɪ, ɭɫɟɱɟɧɧɵɯ 
ɤɨɧɭɫɨɜ) ɜ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɧɵɣ ɝɪɭɡ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ 
ɞɟɣɫɬɜɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɢɧɟɪɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɉɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɬɟɦɟ ɛɵɥɨ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɪɟɲɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ:  

– ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɪɢɬɟɪɢɟɜ ɜɧɟɞɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɢɧɟɪɰɢɨɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɹɯ ɪɚɫɱɟɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. 

– Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɧɟɞɪɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

– Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɢɦɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 3-ɯ ɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɚɭɤɨɟɦɤɢɯ ɢɡɞɟɥɢɣ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɧɟɨɛɯɨɞɢɦɨ: 
– ɉɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɨɜ ɜɧɟɞɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɫɥɭɱɚɟɜ. 

– Ɉɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɟɞɪɟɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

– ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ. 

– ɉɪɨɜɟɫɬɢ ɜɟɪɢɮɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɪɚɡɧɵɦ ɦɟɬɨɞɚɦ ɪɟɲɟɧɢɹ ɫ 
ɜɵɪɚɠɟɧɢɟɦ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

 

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ ɂɋɋɅȿȾɈȼȺɇɂȿ ɉȺɊȺɆȿɌɊɈȼ ȼɇȿȾɊȿɇɂə 

ȼ ɈȻɊȺɁɐɕ ɂɋɋɅȿȾɍȿɆɕɏ ɆȺɌȿɊɂȺɅɈȼ 

 

ɋɯɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. Ɇɚɬɟɪɢɚɥ 
ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ – ɫɜɢɧɟɰ, ɤɚɞɦɢɣ, ɦɟɞɶ. Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
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ɢɫɫɥɟɞɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɩɪɟɫɫɟ. ɂɫɫɥɟɞɭɟɦɵɟ ɨɛɪɚɡɰɵ ɧɚɝɪɭɠɚɥɢ ɫɬɚɬɢɱɟɫɤɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ.  

 

 

Ɍɚɛɥɢɰɚ 1. Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɡɰɨɜ 

Ɇɚɬɟɪɢɚɥɵ 
ɋɜɢɧɟɰ 

ɋ3 

Ʉɚɞɦɢɣ 
Ʉɞ-0 

Ɇɟɞɶ 

Ɇ3 

ɋɬɚɥɶ 

40ɏ 
Ʌɢɬɟɪɚɬɭɪɚ 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, 
Ɇɉɚ 

16600 50000 117720 217000 

[1, 2] 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ, 
Ɇɉɚ 

14 – 16 63 190,7 981 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ, Ɇɉɚ 

4,5 – 7 24 60 784,8 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɧɚ 
ɫɠɚɬɢɟ, Ɇɉɚ 

4,33 18,05  43,3  

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ, % 

50 20 38 10 

Ɇɨɞɭɥɶ ɭɩɪɨɱɧɟɧɢɹ, 
Ɇɉɚ 

15 – 17 160 294,57 1943 

Ʉɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ 0,44 0,3 0,35 0,28 

 

ɂɫɩɵɬɚɧɢɹ ɩɨ ɫɯɟɦɟ №1 ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ: 
– ɧɚ ɨɛɪɚɡɰɚɯ ɢɡ ɫɜɢɧɰɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 30 ɤɇ; 
– ɧɚ ɨɛɪɚɡɰɚɯ ɢɡ ɤɚɞɦɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 40 ɤɇ; 
– ɧɚ ɨɛɪɚɡɰɚɯ ɢɡ ɦɟɞɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 50 ɤɇ.  
ɂɫɩɵɬɚɧɢɹ ɩɨ ɫɯɟɦɟ №2 ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ: 
– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɫɜɢɧɰɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 27,5 ɤɇ; 
– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɤɚɞɦɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 125,5 ɤɇ; 
– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɦɟɞɢ ɩɪɢ ɧɚɝɪɭɡɤɟ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 188,5 ɤɇ. 
ɂɫɩɵɬɚɧɢɹ ɩɨ ɫɯɟɦɟ №3 ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ: 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɵ ɢɫɩɵɬɚɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ  

 
Ɋɢɫ. 1. ɋɯɟɦɵ ɢɫɩɵɬɚɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ 



42  ȽɈɊɘɒɄɂɇ ɢ ɞɪ. 
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– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɫɜɢɧɰɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 14 ɤɇ; 
– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɤɚɞɦɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 47,5 ɤɇ; 
– ɫ ɨɛɪɚɡɰɨɦ ɢɡ ɦɟɞɢ ɩɪɢ ɧɚɝɪɭɡɤɟ P ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 50 ɤɇ. 
ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɱɢɫɥɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɞɥɹ ɪɚɡɧɵɯ 

ɫɯɟɦ ɧɚɝɪɭɠɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɚɪɚɦɟɬɪɵ 
ɜɧɟɞɪɟɧɢɹ: ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σ, ɩɟɪɟɦɟɳɟɧɢɹ U, ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ ξ, 
ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ K [3]. 

Ʉɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σ ɞɥɹ ɫɯɟɦɵ №1 ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 F

P

 (1) 

ɝɞɟ P – ɩɪɢɤɥɚɞɵɜɚɟɦɚɹ ɧɚɝɪɭɡɤɚ, ɇ; 
F – ɩɥɨɳɚɞɶ ɨɛɥɚɫɬɢ ɤɨɧɬɚɤɬɚ, ɪɚɜɧɚɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɩɨɪɵ, ɦɦ2
. 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɥɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɩɨɪɵ ɜɵɱɢɫɥɹɟɬɫɹ: 
 F = π ( R2

 – r
2
 ) (2) 

 

ɝɞɟ R – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɨɩɨɪɵ, ɦɦ; 

 r – ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɨɩɨɪɵ, ɦɦ. 
 

Ʉɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σ ɞɥɹ ɫɯɟɦɵ №2 ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 2sin 0rL

P

 (3) 

 

ɝɞɟ P – ɩɪɢɤɥɚɞɵɜɚɟɦɚɹ ɧɚɝɪɭɡɤɚ, H; 

r – ɪɚɞɢɭɫ ɨɛɪɚɡɰɚ, ɦɦ; 

L – ɲɢɪɢɧɚ ɜɟɪɯɧɟɣ ɨɩɨɪɵ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ, ɦɦ; 

θɨ – ɭɝɨɥ ɩɨɥɭɪɚɫɬɜɨɪɚ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ, ɝɪɚɞɭɫ. 
 

Ʉɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σ ɞɥɹ ɫɯɟɦɵ №3 ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 
2

0sinrL

P

 (4) 

 

ɝɞɟ P – ɩɪɢɤɥɚɞɵɜɚɟɦɚɹ ɧɚɝɪɭɡɤɚ, H 

r – ɪɚɞɢɭɫ ɨɛɪɚɡɰɚ, ɦɦ 

L – ɲɢɪɢɧɚ ɜɟɪɯɧɟɣ ɨɩɨɪɵ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ, ɦɦ 

θɨ – ɭɝɨɥ ɩɨɥɭɪɚɫɬɜɨɪɚ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ, ɝɪɚɞɭɫ. 
 

Ȼɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ Ʉ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɬɧɨɲɟɧɢɟ ɤɨɧɬɚɤɬɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 
ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɜ ɨɩɵɬɟ, ɤ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ:  

 Ɍ

K

 (5) 

 

Ȼɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ ξ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ, 
ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɧɚ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤ 
ɩɪɨɢɡɜɟɞɟɧɢɸ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɠɚɬɢɟ ɧɚ ɜɵɫɨɬɭ ɨɛɪɚɡɰɚ 
ɢɥɢ ɪɚɞɢɭɫɚ ɨɛɪɚɡɰɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɣ. 

– ɞɥɹ ɫɯɟɦɵ 1 ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ 
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Ɍ
ɫɠL

UE

 (6) 

– ɞɥɹ ɫɯɟɦɵ 2, 3 ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ 

 

Ɍ
ɫɠR

UE

 (7) 

 

ɊȿɁɍɅɖɌȺɌɕ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȽɈ ɂɋɋɅȿȾɈȼȺɇɂə 

 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɫɯɟɦɟ №1. 

 
Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σ ɨɬ ɩɟɪɟɦɟɳɟɧɢɣ U 

 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɫɯɟɦɟ №2. 

 

 
Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σ ɨɬ ɩɟɪɟɦɟɳɟɧɢɣ U 

 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɫɯɟɦɟ №3. 
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Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σ ɨɬ ɩɟɪɟɦɟɳɟɧɢɣ U 

 

ɈȻɊȺȻɈɌɄȺ ɊȿɁɍɅɖɌȺɌɈȼ ɗɄɋɉȿɊɂɆȿɇɌȺ 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɢɦ ɩɚɪɚɦɟɬɪ Ʉ, 
ɛɟɡɪɚɡɦɟɪɧɭɸ ɜɟɥɢɱɢɧɭ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɮɨɪɦɭɥɚɦ 
(5–7) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ.. 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢɫɩɵɬɚɧɧɨɝɨ ɩɨ ɫɯɟɦɟ №1. 

 
 

Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢɫɩɵɬɚɧɧɨɝɨ ɩɨ ɫɯɟɦɟ №2. 
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Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢɫɩɵɬɚɧɧɨɝɨ ɩɨ ɫɯɟɦɟ №3. 

 

 
Ɋɢɫ. 7. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ȼ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɞɪɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɩɚɪɚɦɟɬɪ 
Kɜɧ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ ɯɚɪɚɤɬɟɪ ɤɪɢɜɵɯ ɞɥɹ ɪɚɡɧɵɯ ɫɯɟɦ 
ɢɫɩɵɬɚɧɢɣ ɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɚɧɚɥɨɝɢɱɟɧ. Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ ɜɧɟɞɪɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɮɢɱɟɫɤɢ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢɧɹɬɚ ɜɟɥɢɱɢɧɚ Uɩɪ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɥɹ ɜɫɟɯ ɨɛɪɚɡɰɨɜ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨɡɶɦɟɦ ɪɚɜɧɨɟ ≈ 0,1ɦɦ. ɉɚɪɚɦɟɬɪɵ 
ɜɧɟɞɪɟɧɢɹ Ʉɜɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɱɤɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ K(ξ) ɫ ɫɟɤɭɳɟɣ ɩɪɹɦɨɣ, 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɥɢɧɟɣɧɨɦɭ (ɭɩɪɭɝɨɦɭ) ɭɱɚɫɬɤɭ ɡɚɜɢɫɢɦɨɫɬɢ K(ξ) ɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 
ɬɨɱɤɭ ξɩɪ. Ɉɩɪɟɞɟɥɢɦ ɬɨɱɤɭ ξɩɪ  ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɣ ɜ 
ɨɬɞɟɥɶɧɨɫɬɢ. 

1) ɂɫɩɵɬɚɧɢɹ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɫɯɟɦɟ №1. Ⱦɥɹ ɞɚɧɧɨɣ ɫɯɟɦɵ 
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ɢɫɩɵɬɚɧɢɣ ɬɨɱɤɚ ξɩɪ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6) ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ: 
 

– Ɉɛɪɚɡɟɰ ɢɡ ɫɜɢɧɰɚ 
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– Ɉɛɪɚɡɟɰ ɢɡ ɤɚɞɦɢɹ 
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– Ɉɛɪɚɡɟɰ ɢɡ ɦɟɞɢ 

 

1,9
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2) ɂɫɩɵɬɚɧɢɹ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɫɯɟɦɟ №2-3.  Ⱦɥɹ ɞɚɧɧɵɯ ɫɯɟɦ 
ɢɫɩɵɬɚɧɢɣ ɬɨɱɤɚ ξɩɪ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (7) ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɨɜ. 

– Ɉɛɪɚɡɟɰ ɢɡ ɫɜɢɧɰɚ 
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– Ɉɛɪɚɡɟɰ ɢɡ ɤɚɞɦɢɹ 
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– Ɉɛɪɚɡɟɰ ɢɡ ɦɟɞɢ 
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ɉɨɥɭɱɟɧɧɵɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ξɩɪ ɛɥɢɡɤɢ ɩɨ ɡɧɚɱɟɧɢɹɦ, ɩɪɢɦɟɦ, ɱɬɨ 
ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ ξɩɪ ɜ ɦɚɥɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ξɩɪ ɧɚɣɞɟɦ ɟɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ [4]. 

ɂɫɩɵɬɚɧɢɹ ɩɨ ɫɯɟɦɟ №1: 
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ɂɫɩɵɬɚɧɢɹ ɩɨ ɫɯɟɦɚɦ №2 ɢ №3: 
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ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɪɟɞɧɹɹ ɡɚɜɢɫɢɦɨɫɬɶ K(ξ) ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ №1 
ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
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Ɋɢɫ. 8. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɪɟɞɧɹɹ ɡɚɜɢɫɢɦɨɫɬɶ K(ξ) ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ №2 
ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
Ɋɢɫ. 9. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɪɟɞɧɹɹ ɡɚɜɢɫɢɦɨɫɬɶ K(ξ) ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ 
№3 ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
Ɋɢɫ. 10. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

Ƚɪɚɮɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Ʉɜɧ  ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɫɯɟɦ 
ɢɫɩɵɬɚɧɢɣ: 
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– ɋɯɟɦɚ №1: Ʉɜɧ ≈ 7,0 

– ɋɯɟɦɚ №2: Ʉɜɧɏ ≈ 6,4 

– ɋɯɟɦɚ №3: ɄɜɧY ≈ 6,2 

ɉɪɢ ɛɥɢɡɤɢɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ Ʉ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ 
ɝɨɜɨɪɢɬɶ ɨɛ ɢɞɟɧɬɢɱɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɜɧɟɞɪɟɧɢɹ. 
 

ɑɂɋɅȿɇɇɈȿ ɂɋɋɅȿȾɈȼȺɇɂȿ ɉȺɊȺɆȿɌɊɈȼ ȼɇȿȾɊȿɇɂə ȼ ɈȻɊȺɁɐɕ 
ɂɋɋɅȿȾɍȿɆɕɏ ɆȺɌȿɊɂȺɅɈȼ 

 

ɑɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜɧɟɞɪɟɧɢɹ ɩɪɨɜɨɞɢɥɨɫɶ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɨ-

ɷɥɟɦɟɧɬɧɨɝɨ (ɆɄɗ) ɚɧɚɥɢɡɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ  
ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɜ ɦɨɞɭɥɟ «ɦɟɯɚɧɢɤɚ» ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ «CREO». 

Ɋɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɜ ɧɟɥɢɧɟɣɧɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɩɨɫɬɚɧɨɜɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɞɜɭɦɟɪɧɨɣ ɨɫɟɫɢɦɦɟɬɪɢɱɧɨɣ ɤɨɧɟɱɧɨ–ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ. ȼ ɫɨɡɞɚɧɧɵɯ ɦɨɞɟɥɹɯ 
(ɪɢɫɭɧɨɤ 11), ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɩɨɥɨɜɢɧɭ ɫɛɨɪɤɢ (ɪɚɡɞɟɥɟɧɢɟ ɫɛɨɪɤɢ 
ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ), ɧɚ ɭɡɥɵ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɩɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ, 
ɧɚɤɥɚɞɵɜɚɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɟɪɟɦɟɳɟɧɢɹɦ ɩɨ ɨɫɢ OX. ɋɜɨɣɫɬɜɨ 
ɨɫɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɧɨɟ ɜ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɹɯ, ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɪɟɦɹ ɫɱɟɬɚ ɭɩɪɭɝɨɩɥɚɫɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. ɍɫɥɨɜɢɹ, 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ OY ɢɦɢɬɢɪɨɜɚɥɢ ɡɚɤɪɟɩɥɟɧɢɟ ɫɛɨɪɤɢ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ. Ɋɚɫɱɟɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɨ ɫɯɟɦɚɦ 1 ɢ 2, ɡɚɡɨɪɵ ɨɬɫɭɬɫɬɜɭɸɬ. Ɏɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ȼ ɪɚɫɱɟɬɚɯ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɦɭɥɶɬɢɥɢɧɟɣɧɚɹ ɦɨɞɟɥɶ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɨɡɜɨɥɹɸɳɚɹ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɢɫɵɜɚɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɢɚɝɪɚɦɦɵ, 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɠɚɬɢɟ. ɉɪɢ ɝɟɧɟɪɚɰɢɢ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ 
ɫɟɬɤɢ ɛɵɥ ɜɵɛɪɚɧ ɞɜɭɦɟɪɧɵɣ ɜɨɫɶɦɢɭɡɥɨɜɨɣ ɷɥɟɦɟɧɬ – PLANE 183. Ʉɨɧɬɚɤɬ ɦɟɠɞɭ 
ɞɟɬɚɥɹɦɢ ɡɚɞɚɧ ɷɥɟɦɟɧɬɚɦɢ ɬɢɩɚ ―ɩɨɜɟɪɯɧɨɫɬɶ – ɩɨɜɟɪɯɧɨɫɬɶ‖ CONTA 172 ɢ TARGE 

169. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɞɥɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɞɟɬɚɥɟɣ ―ɩɥɚɫɬɢɱɧɵɣ ɨɛɪɚɡɟɰ – 

ɢɧɞɟɧɬɨɪ‖ ɡɚɞɚɜɚɥɫɹ ɪɚɜɧɵɦ 0,3 Д5Ж.  
ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɞɜɭɦɟɪɧɵɟ ɨɫɟɫɢɦɦɟɬɪɢɱɧɵɟ ɦɨɞɟɥɢ, 

ɢɦɢɬɢɪɭɸɳɢɟ ɧɚɝɪɭɠɟɧɢɟ ɩɨ ɫɯɟɦɚɦ №1 ɢ №2.  

 
 

Ɋɢɫ. 11. Ɇɨɞɟɥɢ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
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ɊȿɁɍɅɖɌȺɌɕ ɑɂɋɅȿɇɇɈȽɈ ɂɋɋɅȿȾɈȼȺɇɂə 

 

ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɱɢɫɥɟɧɧɨɦ 
ɪɚɫɱɟɬɟ ɩɨ ɫɯɟɦɟ №1. 

 

 
Ɋɢɫ. 12. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σ ɨɬ ɩɟɪɟɦɟɳɟɧɢɣ U 

 

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɱɢɫɥɟɧɧɨɦ 
ɪɚɫɱɟɬɟ ɩɨ ɫɯɟɦɟ №2. 

 

 
Ɋɢɫ. 13. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ σ ɨɬ ɩɟɪɟɦɟɳɟɧɢɣ U 

 

ɈȻɊȺȻɈɌɄȺ ɊȿɁɍɅɖɌȺɌɈȼ ɑɂɋɅȿɇɇɈȽɈ ɂɋɋɅȿȾɈȼȺɇɂə 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɱɢɫɥɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɢɦ ɩɚɪɚɦɟɬɪ Ʉ, ɛɟɡɪɚɡɦɟɪɧɭɸ 
ɜɟɥɢɱɢɧɭ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɮɨɪɦɭɥɚɦ (5-7) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ. 

ɇɚ ɪɢɫɭɧɤɟ 14 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢɫɩɵɬɚɧɧɨɝɨ ɩɨ ɫɯɟɦɟ №1. 
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Ɋɢɫ. 14. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɣ 
ɜɟɥɢɱɢɧɵ ξ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɢɫɩɵɬɚɧɧɨɝɨ ɩɨ ɫɯɟɦɟ №2. 

 

 
Ɋɢɫ. 15. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

Ɉɛɪɚɛɨɬɤɚ ɱɢɫɥɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɚɧɚɥɨɝɢɱɧɨ ɨɛɪɚɛɨɬɤɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ. Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɛɪɚɡɰɨɜ ɩɥɚɫɬɢɱɟɫɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɤɚɤ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ, ɬɚɤ ɢ ɜ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɹɯ, ɢɞɟɧɬɢɱɧɵ, 
ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ ξɩɪ ɛɭɞɟɬ ɪɚɜɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 
ɡɧɚɱɟɧɢɹɦ: 

– ɋɯɟɦɚ №1: 2,10ɩɪ  

– ɋɯɟɦɚ №2 ɢ №3: 6,8ɩɪ  

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɯɟɦɟ №1 ɧɟ 
ɛɭɞɟɦ ɭɱɢɬɵɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɨɛɪɚɡɰɨɜ ɢɡ ɤɚɞɦɢɹ ɢ 
ɦɟɞɢ, ɬɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɧɢɯ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɧɟ ɜɥɢɹɸɬ ɧɚ ɜɢɞ ɤɪɢɜɨɣ. 
ɉɚɪɚɦɟɬɪɵ ɜɧɟɞɪɟɧɢɹ ɞɥɹ ɨɛɪɚɡɰɨɜ ɬɪɟɯ ɦɚɬɟɪɢɚɥɨɜ ɛɭɞɟɦ ɧɚɯɨɞɢɬɶ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
K(ξ), ɩɨɥɭɱɟɧɧɨɣ ɞɥɹ ɨɛɪɚɡɰɚ ɢɡ ɫɜɢɧɰɚ.  

ɇɚ ɪɢɫɭɧɤɟ 16 ɫɪɟɞɧɹɹ ɡɚɜɢɫɢɦɨɫɬɶ K(ξ) ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ №1 
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ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
 

 
Ɋɢɫ. 16. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 17 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɪɟɞɧɹɹ ɡɚɜɢɫɢɦɨɫɬɶ K(ξ) ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ 
№2 ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
Ɋɢɫ. 17. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

Ƚɪɚɮɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Ʉɜɧ  ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɫɯɟɦ 
ɢɫɩɵɬɚɧɢɣ: 

– ɋɯɟɦɚ №1: Ʉɜɧ ≈ 7,4 

– ɋɯɟɦɚ №2: Ʉɜɧɏ ≈ 5,8 

 

ɋɊȺȼɇȿɇɂȿ ɂ ȺɇȺɅɂɁ ɉɈɅɍɑȿɇɇɕɏ ɊȿɁɍɅɖɌȺɌɈȼ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɱɢɫɥɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɪɨɝɪɚɦɦɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ (ɆɄɗ) ɚɧɚɥɢɡɚ ɩɪɨɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ. 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ K(ξ) ɞɥɹ ɤɚɠɞɨɣ 
ɫɯɟɦɵ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 18 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɪɚɜɧɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ Ʉ(ξ), ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ 
ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɨ ɆɄɗ ɞɥɹ ɫɯɟɦɵ 
№1. 
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Ɋɢɫ. 18. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɇɚ ɪɢɫɭɧɤɟ 19 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɪɚɜɧɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ Ʉ(ξ), ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ 
ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɨ  ɆɄɗ, ɞɥɹ ɫɯɟɦɵ 
№2. 

 
 

Ɋɢɫ. 19. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ʉ ɨɬ ɜɟɥɢɱɢɧɵ ξ 

 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ 
ɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɚɪɚɦɟɬɪɵ ɜɧɟɞɪɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɫɬɚɬɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɧɚɝɪɭɠɟɧɢɹ.  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ ɢ ɞɢɚɝɪɚɦɦ, ɩɨɥɭɱɟɧɧɵɯ ɱɢɫɥɟɧɧɵɦ 
ɦɟɬɨɞɨɦ, ɯɚɪɚɤɬɟɪ ɤɪɢɜɵɯ ɞɥɹ ɪɚɡɧɵɯ ɫɯɟɦ ɢɫɩɵɬɚɧɢɣ ɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ 
ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɞɟɧɬɢɱɟɧ.  

ȼ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɞɪɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥ ɛɵɥ ɩɪɢɧɹɬ ɩɚɪɚɦɟɬɪ Kɜɧ. 

ɉɚɪɚɦɟɬɪɵ Ʉɜɧ ɧɚɣɞɟɧɧɵɟ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ, ɬɚɤ ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɨɝɪɚɦɦɵ ɆɄɗ, ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2. 
 

Ɍɚɛɥɢɰɚ 2. Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ʉɜɧ . 

 

ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ 
Ɇɟɬɨɞɵ ɉɨɝɪɟɲɧɨɫɬɶ, % ɗɤɫɩɟɪɢɦɟɧɬ ɆɄɗ 

ɋɯɟɦɚ №1 7,0 7,4 5,6 

ɋɯɟɦɚ №2 6,4 5,8 9,4 

ɋɯɟɦɚ №3 6,2 – – 
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ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɚɪɚɦɟɬɪɨɜ Ʉɜɧ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢ ɩɨ 
ɩɪɨɝɪɚɦɦɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɩɨɝɪɟɲɧɨɫɬɢ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ 
ɜɵɱɢɫɥɟɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚɣɞɟɦ ɨɛɳɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɦɟɠɞɭ ɦɟɬɨɞɚɦɢ:  

– ɋɯɟɦɚ №1 ≈ 5,6%; 
– ɋɯɟɦɚ №2 ≈ 9,4% 

 

ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɩɪɨɝɪɚɦɦɟ 
ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɆɄɗ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɫɨɝɥɚɫɭɸɬɫɹ. ɋɨɝɥɚɫɨɜɚɧɢɟ 
ɞɜɭɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɣ ɝɨɜɨɪɢɬ ɨ ɤɨɪɪɟɤɬɧɵɯ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟɥɹɯ, ɩɪɚɜɢɥɶɧɨ 
ɩɨɞɨɛɪɚɧɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɝɪɚɦɦɟ 
ɆɄɗ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɡɚɞɚɱɢ ɱɢɫɥɟɧɧɵɦ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɨ-

ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɬɟɨɪɟɬɢɱɟɫɤɢ ɢ ɪɚɫɱɟɬɧɨ 

ɨɛɨɫɧɨɜɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɜɧɟɞɪɟɧɢɹ Kɜɧ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ ɜ 
ɩɪɨɢɡɜɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɟɞɟɥɶɧɨɣ ɤɪɢɜɨɣ ɜɧɟɞɪɟɧɢɹ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɷɥɥɢɩɫ ɫ 
ɝɥɚɜɧɵɦɢ ɨɫɹɦɢ Ʉɜɧɏ, ɄɜɧY. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɪɚɫɱɟɬɚɯ ɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Ʉɜɧ ɩɨɡɜɨɥɹɬ ɧɚ ɫɬɚɞɢɢ ɪɚɫɱɟɬɚ, ɡɧɚɹ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɹɜɢɬɶ ɟɟ ɤɪɢɬɢɱɟɫɤɨɟ 
ɮɨɪɦɨɢɡɦɟɧɟɧɢɟ, ɜɥɢɹɸɳɟɟ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ. 
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 

 
1. Ɋɚɯɲɬɚɞɬ, Ⱥ.Ƚ. ɢ ɞɪ. ɋɩɪɚɜɨɱɧɢɤ ɦɟɬɚɥɥɢɫɬɚ ДɌɟɤɫɬЖ / Ⱥ.Ƚ. Ɋɚɯɲɬɚɞɬ, ȼ.Ⱥ. Ȼɪɨɫɬɪɟɦ. – Ɇ.: 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1976. 
2. Ȼɟɪɧɲɬɟɣɧ, Ɇ.Ʌ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɜ ДɌɟɤɫɬЖ / Ɇ.Ʌ. Ȼɟɪɧɲɬɟɣɧ. – Ɇ.: 

Ɇɟɬɚɥɥɭɪɝɢɹ, 1979. 
3. ɋɦɢɪɧɨɜ-Ⱥɥɹɟɜ, Ƚ.Ⱥ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɩɥɚɫɬɢɱɟɫɤɨɦɭ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ ДɌɟɤɫɬЖ / Ƚ.Ⱥ. 

ɋɦɢɪɧɨɜ-Ⱥɥɹɟɜ – Ɇ.: Ɇɚɲɝɢɡ, 1978. 
4. ȼɟɧɬɰɟɥɶ, ȿ.ɋ. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ДɌɟɤɫɬЖ / ȿ.ɋ. ȼɟɧɬɰɟɥɶ – Ɇ.: ɇɚɭɤɚ, Ɏɢɡɦɚɬɝɢɡ, 1969. 
5. Ȼɚɫɨɜ, Ʉ.Ⱥ. ANSYS. ɋɩɪɚɜɨɱɧɢɤ ɩɨɥɶɡɨɜɚɬɟɥɹ ДɌɟɤɫɬЖ / Ʉ.Ⱥ. Ȼɚɫɨɜ – Ɇ.: ȾɆɄ, 2005. 

 

Science-Intensive Products Designing by Means of Modern  

Computer-Aided Design Systems 
 

D.S. Goriushkin*, Y.S. Zuyev** 

 
Snezhinsk Physics-Technical Institute the Branch of National Nuclear Research University MEPhI 

8 Komsomolsk st., Snezhinsk city, Cheliabinsk reg. 456776 

* email: goruh@bk.ru,**  email: YSZuyev@mephi.ru 

 

Abstract – The article is devoted to substantiation applicability of the methodology for calculation 

of structures when subjected to mechanical and thermal loads. The authors consider the possibility 

of transferring results based on scale models for experimental study of criteria and adjusting 

parameters. 

 

Keywords: mechanical and thermal loads, scale models, experimental substantiation, criterial 

parameters. 

 



REFERENCES 

 

[1] Rahshtadt A.G., Brostrem V.A. Spravochnik metallista [Reference book of the metalworker]. 

M. Pub. Mashinostroenie [Engineering], 1976 (in Russian) 

[2] Bernshtejn M.L. Mehanicheskie svojstva metallov [Mechanical properties of metals]. M. 

Pub. Metallurgija [Metal Industry], 1979. (in Russian) 

[3] Smirnov-Aljaev G.A. Soprotivlenie materialov plasticheskomu deformirovaniju[Resistance 

of materials to plastic deformation]. M. Pub. Mashgiz [State publishing house "Engineering"], 

1978. (in Russian) 

[4] Ventcel E.S. Teorija verojatnosti [Probability theory]. M. Pub. Nauka, Fizmatgiz [Science. 

Publishing house of physical and mathematical and technical literature], 1969. (in Russian) 

[5] Basov K.A. ANSYS. Spravochnik polzovatelja [User manual]. M. Pub. DMK, 2005. (in 

Russian) 
 


