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ɊȺɁȾȿɅ II 
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ɍȾɄ 625.76 
 

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ɎɂɁɂɑȿɋɄɈɃ ɆɈȾȿɅɂ ɉɂɌȺ-
ɌȿɅə ɎɊȿɁȿɊɇɈ-ɊɈɌɈɊɇɈȽɈ ɋɇȿȽɈɈɑɂɋɌɂɌȿɅə 

 

Ⱦ.ɋ. Ⱥɥɟɲɤɨɜ, ɇ.ɘ. Ⱥɸɩɨɜɚ 
ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ «ɋɢɛȺȾɂ», Ɉɦɫɤ, Ɋɨɫɫɢɹ 

 
Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɜɢɠɟɧɢɹ ɫɧɟɠɧɨɣ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢ-
ɫɬɢɬɟɥɹ. Ɍɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɪɚɟɤɬɨ-
ɪɢɢ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɢɬɚɬɟɥɹ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨ-
ɨɱɢɫɬɢɬɟɥɹ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ,  ɨɩɢɫɵɜɚɸ-
ɳɢɟ ɞɜɢɠɟɧɢɟ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚɬɟɥɟ ɩɨ ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. ɉɪɨɜɟɞɟɧɨ  ɫɪɚɜɧɟɧɢɟ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ ɤɨɬɨɪɨɝɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫ-

ɫɥɟɞɨɜɚɧɢɹ, ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ. 
 

ȼɜɟɞɟɧɢɟ 
ɇɚɪɹɞɭ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɨɞɟɥɹɦɢ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɦɨɞɟɥɢ. Ɇɚɬɟɦɚɬɢ-
ɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɦɢ-
ɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɨ ɜɪɟɦɟ-
ɧɢ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ, ɨɩɪɟɞɟɥɹɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ 
ɫɢɥ ɢ ɢɯ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ [1, 2]. 

Ɉɛɵɱɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɵ 
ɧɟɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ. Ɉɞɧɨɤɪɚɬɧɨɟ ɪɟɲɟɧɢɟ ɬɚ-

ɤɨɣ ɫɢɫɬɟɦɵ ɧɚ ɗȼɆ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢ ɷɬɨɦ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɫɩɨɫɨɛɨɦ ɩɪɨɜɟɪɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɟɟ ɪɟɲɟɧɢɹ ɹɜ-
ɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ 
ɟɝɨ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɫɬɪɨɟɧɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢ-
ɦɟɧɬɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɚɦɨɦ ɮɢɡɢɱɟ-
ɫɤɨɦ ɨɛɴɟɤɬɟ [3, 4]. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɥɚ-
ɝɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɛɨɬɵ ɩɢɬɚ-
ɬɟɥɹ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ 
(ɪɢɫ. 1) ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 

 

 
 

Ɋɢɫ. 1. ɉɢɬɚɬɟɥɶ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ 
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ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɟɟ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɧɚ ɗȼɆ 
ɩɨɥɭɱɟɧɵ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɫɧɟɠɧɵɯ ɱɚɫ-
ɬɢɰ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨ-
ɨɱɢɫɬɢɬɟɥɹ, ɢɡɦɟɧɟɧɢɟ ɜɟɤɬɨɪɚ ɚɛɫɨɥɸɬɧɨɣ 
ɫɤɨɪɨɫɬɢ ɫɧɟɠɧɨɣ ɱɚɫɬɢɰɵ ɢ ɫɢɥ, ɞɟɣɫɬɜɭɸ-
ɳɢɯ ɧɚ ɫɧɟɠɧɭɸ ɱɚɫɬɢɰɭ ɜ ɩɢɬɚɬɟɥɟ                
[5, 6, 7, 8]. 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɨɩɢɫɚɧ ɨɞɧɨɮɚɤɬɨɪɧɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬ, ɩɪɨɜɟɞɟɧɧɵɣ ɧɚ ɦɚɫɲɬɚɛɧɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɣ ɢɫ-
ɩɨɥɶɡɨɜɚɥɚɫɶ ɦɨɞɟɥɶ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ 
ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ ɞɚɧ-
ɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɨɫɬɚɜɥɹɟɬ k = 1. 

(ɪɢɫ. 2) [2, 9]. Ɋɚɞɢɭɫ ɪɨɬɨɪɚ, ɫɤɨɪɨɫɬɶ ɫɧɟɝɨ-
ɨɱɢɫɬɢɬɟɥɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɧɟɠɧɨɣ 
ɱɚɫɬɢɰɵ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɜɚɥɚ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɪɟɧɢɹ ɫɧɟɠɧɨɣ ɱɚɫɬɢɰɵ ɨ ɥɟɧɬɭ ɮɪɟɡɵ, ɭɝɨɥ 
ɡɚɯɨɞɚ ɥɟɧɬɵ ɮɪɟɡɵ ɹɜɥɹɥɢɫɶ ɮɢɤɫɢɪɨɜɚɧ-
ɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟ-
ɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ: 

- ɪɚɞɢɭɫ ɮɪɟɡɵ 0,21 ɦ; 
- ɭɝɨɥ ɡɚɯɨɞɚ ɥɟɧɬɵ ɮɪɟɡɵ 12; 
- ɞɢɚɦɟɬɪ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɬɟɥɚ 0,022 

ɦ; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɬɟɥɚ ɩɨ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɨɬɜɚɥɚ 0,26; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɬɟɥɚ ɩɨ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɥɟɧɬɟ ɮɪɟɡɵ 0,26. 

 

 
 

Ɋɢɫ. 2. ɂɫɫɥɟɞɭɟɦɚɹ ɮɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɢɬɚɬɟɥɹ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ 
 
ȼɚɪɶɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɥɚɫɶ 

ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɣ ɩɪɢɧɢɦɚɥɚ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 8, 
10 ɢ 15 ɫ-1

. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɨɞɧɨɮɚɤɬɨɪ-

ɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɦɢɧɢ-
ɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɩɵɬɨɜ, ɧɟ-
ɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ [4], ɢɯ ɤɨɥɢɱɟɫɬɜɨ 
ɫɨɫɬɚɜɢɥɨ 2

n
 + 2n + 1=5. ȼ ɤɚɠɞɨɦ ɫɥɭɱɚɟ 

ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɩɨ 6 ɢɫɩɵɬɚɧɢɣ.  
ɋɭɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɫɥɟ-

ɞɭɸɳɟɦ: 

- ɫɮɟɪɢɱɟɫɤɚɹ ɱɚɫɬɢɰɚ, ɞɢɚɦɟɬɪɨɦ 0,022 
ɦ, ɢɡ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ, 0,26, ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨ-
ɤɨɹ, v =0, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɮɪɟɡɵ ɫɨɜɟɪɲɚɥɚ 
ɞɜɢɠɟɧɢɟ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ 
ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ; 

- ɮɢɤɫɢɪɨɜɚɥɚɫɶ ɬɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ 
ɱɚɫɬɢɰɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɪɚɜɧɨɦ ɲɚɝɭ ɥɟɧɬɵ 
ɮɪɟɡɵ, ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɞɟɨɫɴɟɦɤɢ ɧɚ ɜɢɞɟɨ-
ɤɚɦɟɪɭ Panasonic HC-V130. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ     
ɬɚɛɥɢɰɟ1; 
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Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɟɞɫɬɜɚ ɜɢɞɟɨɪɟɝɢɫɬɪɚɰɢɢ 
 

Ɏɨɪɦɚɬ ɜɢɞɟɨɡɚɩɢɫɢ: ДAVCHDЖ ɫɨɜɦɟɫɬɢɦɵɣ ɫ ɮɨɪɦɚɬɨɦ AVCHD ɜɟɪɫɢɢ 2.0 
[iFrame], [MP4Ж ɫɨɜɦɟɫɬɢɦɵɣ ɫ ɮɨɪɦɚɬɨɦ ɮɚɣɥɨɜ MPEG-4 AVC (MP4) 
ɋɠɚɬɢɟ ɜɢɞɟɨ: MPEG-4 AVC/H.264 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: 0 ɋ ɞɨ 40 ɋ 
Ɋɚɛɨɱɚɹ ɜɥɚɠɧɨɫɬɶ: 10 % RH ɞɨ 80 % RH 

 
- ɩɨɥɭɱɟɧɧɨɟ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɟ ɞɜɢɠɟ-

ɧɢɹ ɱɚɫɬɢɰɵ ɩɪɟɨɛɪɚɡɨɜɵɜɚɥɨɫɶ ɜ ɨɬɞɟɥɶɧɵɟ 
ɜɢɞɟɨɤɚɞɪɵ ɜ ɩɪɨɝɪɚɦɦɟ Windows Movi 
Maker; 

- ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɥɫɹ 
ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰɵ ɧɚ ɜɢɞɟɨ-
ɢɡɨɛɪɚɠɟɧɢɢ, ɤ ɟɟ ɪɟɚɥɶɧɨɦɭ ɮɢɡɢɱɟɫɤɨɦɭ 
ɪɚɡɦɟɪɭ. ȼɟɥɢɱɢɧɚ ɦɚɫɲɬɚɛɧɨɝɨ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɫɨɫɬɚɜɢɥɚ 0,455, ɜ ɜɜɟɞɟɧɧɨɣ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧɚɬ OXY, ɝɞɟ ɨɫɶ OY ɫɨɜɩɚɞɚɟɬ ɫ ɨɫɶɸ 
ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ, ɚ ɨɫɶ OX ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨ-
ɧɭ ɨɬɜɚɥɚ ɩɢɬɚɬɟɥɹ.    

- ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɤɚɞɪɚɦ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɢ 
ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 
ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ. Ⱦɥɹ 
ɷɬɨɝɨ ɩɨ ɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɟ ɫɤɨɪɨɫɬɢ ɫɴɟɦ-
ɤɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɥɚ 26 ɤɚɞɪ/ɫ, ɛɪɚɥɢɫɶ ɫ 

ɡɚɞɚɧɧɵɦ ɲɚɝɨɦ ɫɨɫɟɞɧɢɟ ɤɚɞɪɵ ɫɴɟɦɤɢ ɢ 
ɞɟɥɢɥɢɫɶ ɧɚ ɜɟɥɢɱɢɧɭ ɫɤɨɪɨɫɬɢ ɫɴɟɦɤɢ, ɬɚ-
ɤɢɦ ɨɛɪɚɡɨɦ,  ɨɩɪɟɞɟɥɹɥɢɫɶ ɢɧɬɟɪɜɚɥɵ ɞɜɢ-
ɠɟɧɢɹ. Ɂɚɬɟɦ ɫɪɚɜɧɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ ɱɚɫɬɢ-
ɰɵ ɧɚ ɫɨɫɟɞɧɢɯ ɤɚɞɪɚɯ ɨɩɪɟɞɟɥɹɥɨɫɶ ɪɚɫ-
ɫɬɨɹɧɢɟ, ɩɪɨɣɞɟɧɧɨɟ ɱɚɫɬɢɰɟɣ, ɩɨɫɥɟ ɩɪɨɢɡ-
ɜɟɞɟɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɧɚ ɦɚɫ-
ɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɥɨɫɶ ɪɟɚɥɶ-
ɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɩɪɨɣɞɟɧɧɨɟ ɱɚɫɬɢɰɟɣ ɡɚ ɢɫ-
ɫɥɟɞɭɟɦɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ; 

- ɨɬɧɨɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 
ɧɚ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɞɚɜɚɥɨ ɫɤɨɪɨɫɬɶ ɞɜɢ-
ɠɟɧɢɹ ɱɚɫɬɢɰɵ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɢɧɬɟɪɜɚɥ 
ɜɪɟɦɟɧɢ. 

ɇɚ ɪɢɫ. 3, 4, 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɧɚ ɗȼɆ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫ 
ɬɟɦɢ ɠɟ ɞɚɧɧɵɦɢ. 

 
 
 

 
 

Ɋɢɫ. 3. Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ  
ɩɪɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ 8 ɫ-1

. 
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Ɋɢɫ. 4. Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ  
ɩɪɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ 10 ɫ-1

. 
 
 
 
 

 
 

Ɋɢɫ. 5. Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚɬɟɥɟ ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ  
ɩɪɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ 15 ɫ-1

. 
 



ɌɊȺɇɋɉɈɊɌ 
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ɍɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɩɪɢ ɡɚɞɚɧɧɵɯ ɮɢɤɫɢɪɨ-
ɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɨɩɪɟɞɟɥɹɥɢɫɶ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Statistica Д1, 4Ж. ɍɪɚɜɧɟ-
ɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɩɢɬɚ-
ɬɟɥɟ ɢɦɟɟɬ ɜɢɞ: 

ɏ=exp((-5,14)+(59,49)*ɭ)/(1+exp((-
1,89)+(55,81)*ɭ)), ɞɥɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 
ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 8 ɫ-1

; 
ɏ=exp((-5,18)+(71,48)*ɭ)/(1+exp((-

1,91)+(67,85)*ɭ)), ɞɥɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 
ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 10 ɫ-1

; 
ɏ=exp((-5,57)+(50,39)*ɭ)/(1+exp((-

2,29)+(45,59)*ɭ)), ɞɥɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 
ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 15 ɫ-1

. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɚɛɫɨɥɸɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɨ-

ɫɬɚɜɢɥɨ: 0,0057, 0,0106, 0,03 ɦ, ɞɥɹ ɭɝɥɨɜɵɯ ɫɤɨ-
ɪɨɫɬɟɣ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 8, 10 ɢ 15 ɫ-1

, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢ 
ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɟɲɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɫɨɫɬɚɜɢɥɨ: 
12, 11, 12%, ɞɥɹ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ ɜɪɚɳɟɧɢɹ 
ɮɪɟɡɵ ɩɢɬɚɬɟɥɹ 8, 10 ɢ 15 ɫ-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɂɚɤɥɸɱɟɧɢɟ 
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ-
ɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɚ ɗȼɆ ɢ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 
ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɢɬɚɬɟɥɹ ɮɪɟɡɟɪɧɨ-
ɪɨɬɨɪɧɨɝɨ ɨɱɢɫɬɢɬɟɥɹ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚɞɟɤ-
ɜɚɬɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟ-
ɥɢ. 

 
Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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RESULTS OF PILOT STUDIES OF PHYSICAL 

MODEL OF A FEEDER OF A MILLING AND RO-
TOR SNOWPLOW 

 
D.S. Aleshkov, N.Y. Ayupova 

 
Abstract. The technique of conducting pilot 

studies of the movement of a snow particle in a 
feeder of a milling and rotor snowplow is presented 
in article. Results of pilot studies of a trajectory of the 
movement of a particle are also given in physical 
model of a feeder of a milling and rotor snowplow 
and their comparison with results of an imitating ex-
periment on the basis of which the conclusion about 
adequacy of mathematical model is drawn. 

Keywords: snow cutter blower; pilot studies, 
regression equations. 
 

 
References 

 
1. Balovnev, V. I. Modeling of processes of inte-

raction with the circle of workers of bodies of road-
way construction equipments: studies. benefit for 
higher education institutions / V. I. Balovnev. - 2nd 

http://lib.sibadi.org/pdfjs/?url=/wpcontent/files_mf/1461662732ESD74.pdf&post_id=8942
http://lib.sibadi.org/pdfjs/?url=/wpcontent/files_mf/1461662732ESD74.pdf&post_id=8942
http://bek.sibadi.org/cgi-bin/cgiirbis_64.exe?LNG=&Z21ID=148358948421033610&I21DBN=SBOT&P21DBN=SBOT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D1%88%D0%BA%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%A1%2E


ɌɊȺɇɋɉɈɊɌ 

 

 
54                                                                          Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 5 (51), 2016 

prod., reslave. – M.: Mechanical engineering, 1994. 
– 432 pages. 

2. Scherbakov, V. S. Optimization of design da-
ta of hydraulic steering mechanisms of construction 
and road machines / V. S. Scherbakov, A. V. Zhda-
nov. – Omsk: SIBADI, 2010. – 176 pages. 

3. Zakirov, M. F. Determination of optimum 
speed of movement of a shnekorotorny snowplow 
by method of the analysis of the fourth coordinate of 
working process / M. F. Zakirov//Interstroymekh-
2015: materials of the international scientific and 
technical conference. Kazan, 09-11 Saint. 2015 / 
Kazan state architectural and construction universi-
ty. – Kazan, 2015. – Page 98-102. 

4. Portnova, A. A. Results of pilot studies of 
physical model of an autograder / A. A. Portnova, E. 
D. Komarov//Messenger of SIBADI. - 2013. - No. 6 
(34). - Page 87-91. 

5. Aleshkov, D. S Nonlinear multiple regression 
of indicators of working process of a mill of a feeder 
of a milling and rotor snowplow [An electronic re-
source] / D. S. Aleshkov, N. Y. Ayupova//Technician 
and technology of a construction / SIBADI. – Omsk: 
SIBADI, 2015. - No. 3 (3). – Page 6-10. - Access 
mode: 
http://lib.sibadi.org/pdfjs/?url=/wpcontent/files_mf/1461662
732ESD74.pdf&post_id=8942. – Date of the address: 
13.09.2016. 

6. Aleshkov, D. S. Influence of kinematic cha-
racteristics of a feeder and basic machine of a mil-
ling and rotor snowplow on process of department of 
shaving / D. S. Aleshkov, N. Y. Urusova//Messenger 
of the Siberian automobile and road academy. – 
Omsk: SIBADI, 2012. – Issue 5 (27). – Page 7-10. 

7. Aleshkov, D. S. The mathematical description 
of work of a mill of a feeder / D. S. Aleshkov, N. Y. 
Urusova//Innovations and researches in a transport 

complex: materials of the first MezhduЧКr. ɧɚɭɱ. - 
ɩɪɚɤɬ. ɤɨɧɮ. OЧ MКв 23-24, 2013 / URGUPS, 
KIZhT. - Barrow, 2013. - Page 6-9. 

8. Ayupova, N. Y. Determination of criterion of 
overall performance of a feeder of a milling and rotor 
snowplow / N. Y. Ayupova//Innovations and re-
searches in a transport complex: materials III Inter-
ЧКЭТШЧКХ ɧɚɭɱ. - ɩɪɚɤɬ. ɤɨɧɮ. JЮЧО 4-5, 2015: in 2 h 
/ URGUPS, KIZhT. – Barrow, 2015. – P.1. - Page 
32-35. 

9. Krasovsky, G. I. Planning of an experiment / 
G. I. Krasovsky, G.F. Filaretov. – Minsk: BGU pub-
lishing house, 1982. – 302 pages. 

 
Ⱥɥɟɲɤɨɜ Ⱦɟɧɢɫ ɋɟɪɝɟɟɜɢɱ (Ɉɦɫɤ, Ɋɨɫɫɢɹ) – 

ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɡɚɜɟɞɭɸɳɢɣ 
ɤɚɮɟɞɪɨɣ «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾɂ» (644080. ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢ-
ɪɚ, 5,     ɟ-mail: kaf_bzhd@sibadi.org).  

 
Ⱥɸɩɨɜɚ ɇɚɬɚɥɶɹ ɘɪɶɟɜɧɚ (Ɉɦɫɤ, Ɋɨɫɫɢɹ) – 

ɭɱɟɛɧɵɣ ɦɚɫɬɟɪ ɤɚɮɟɞɪɵ «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨ-
ɩɚɫɧɨɫɬɶ» ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾɂ» (644080. ɝ. 
Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ, 5, ɟ-mail: urusova_n@mail.ru). 
 

Denis S. Aleshkov (Omsk, Russian Federation) 
– CКЧНТНКЭО TОМСЧТМКХ SМТОЧМО, HОКН ШП ЭСО ―SКПОЭв 
ШП LТЯО AМЭТЯТЭв‖ DОЩКrЭЦОЧЭ, SТЛТrsФКвК SЭКЭО AЮЭo-
ЦШЛТХО КЧН HТРСаКв AМКНОЦв  «SiЛADI», (644080, 
Omsk, Mira av, 5, ɟ-mail:  kaf_bzhd@sibadi.org). 

 
Natalia Y. Ayupova (Omsk, Russian Federation) 

– TrКТЧТЧР АТгКrН ШП ЭСО ―SКПОЭв ШП LТЯО AМЭТЯТЭв‖ De-
partment, Sibirskaya State Automobile and Highway 
AМКНОЦв «SТЛADI», (644080, OЦsФ, MТrК КЯ, 5, e-
mail: urusova_n@mail.ru). 

 
 

ɍȾɄ 656:338.5 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɂɇɇɈȼȺɐɂɈɇɇɕɏ ɋɂɋɌȿɆ ɈɉɅȺɌɕ ɉɊɈȿɁȾȺ 
ɇȺ ɈȻɓȿɋɌȼȿɇɇɈɆ ɌɊȺɇɋɉɈɊɌȿ 

 

ȿ.ȼ. Ȼɭɞɪɢɧɚ, Ⱥ.ɋ. Ʌɟɛɟɞɟɜɚ 
ɎȽȺɈɍ ȼɈ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɨɱɧɨɣ ɦɟɯɚɧɢɤɢ ɢ ɨɩɬɢɤɢ» 
 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɨɩɥɚ-
ɬɵ ɩɪɨɟɡɞɚ (ɋɈɉ) ɧɚ ɨɛɳɟɫɬɜɟɧɧɨɦ ɧɚɡɟɦɧɨɦ ɝɨɪɨɞɫɤɨɦ ɬɪɚɧɫɩɨɪɬɟ ɤɪɭɩɧɵɯ ɝɨɪɨ-
ɞɨɜ, ɨɩɪɟɞɟɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɈɉ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ, 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟ ɩɨɥɭɱɢɜɲɢɯ ɦɚɫɫɨɜɨɝɨ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɹ; ɜɵɹɜɥɟɧɵ ɷɜɨɥɸɰɢɨɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɦɟɧɵ ɩɪɢɨɪɢɬɟɬɨɜ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɨɩɥɚɬɵ ɩɪɨɟɡɞɚ; ɜɵɞɟɥɟɧɵ ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɷɜɨɥɸɰɢɸ 
ɋɈɉ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦɚɯ 
ɝɨɪɨɞɨɜ; ɜɵɞɟɥɟɧɵ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɜɧɟɞɪɟɧɢɸ ɜ Ɋɨɫɫɢɢ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ 

http://lib.sibadi.org/pdfjs/?url=/wpcontent/files_mf/1461662732ESD74.pdf&post_id=8942
http://lib.sibadi.org/pdfjs/?url=/wpcontent/files_mf/1461662732ESD74.pdf&post_id=8942
mailto:kaf_bzhd@sibadi.org
mailto:urusova_n@mail.ru
mailto:kaf_bzhd@sibadi.org
mailto:urusova_n@mail.ru

