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ɋȽɈɊȺɇɂə ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ȺȾȺɉɌɂȼɇɈɃ ɆɈȾȿɅɂ 

 
ȼ.ɉ. Ⱦɟɧɢɫɨɜ, Ⱥ.ɉ. Ⱦɨɦɛɪɨɜɫɤɢɣ, ɋ.ɋ. ɀɭɪɚɜɥɟɜ 

ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 
 

Аɧɧɨɬɚɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧ ɚɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢ-
ɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɞɫɤɚɡɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ (Ⱦȼɋ). ɉɪɟɞɫɤɚɡɚɧɧɨɟ ɧɚ ɨɫɧɨɜɟ ɚɞɚɩɬɢɜɧɨɣ ɦɨɞɟɥɢ Ȼɪɚɭɧɚ ɡɧɚɱɟɧɢɟ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɪɟɞɫɤɚɡɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɜɢɝɚɬɟɥɹ ɞɨɩɭɫɬɢɦɨɝɨ 
ɡɧɚɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨ-
ɢɫɯɨɞɢɬ ɭɫɢɥɟɧɢɟ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟ-
ɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɞɜɢ-
ɝɚɬɟɥɹ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɚɞɚɩ-

ɬɢɜɧɚɹ ɦɨɞɟɥɶ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɧɟɱɟɬɤɚɹ ɥɨɝɢɤɚ. 
 

ȼɜɟɞɟɧɢɟ 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɩɪɨɝɧɨɡɢɪɨ-

ɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɧɚ 
ɩɪɢɦɟɪɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢ-
ɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (Ⱦȼɋ). ȼɨɩɪɨɫ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɞɜɢɝɚɬɟ-
ɥɟɦ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɧ 
ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚ-
ɧɢɹ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɩɨɥɚɝɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɦɨɞɟɥɶɸ, ɜ ɤɨɬɨɪɨɣ ɬɟɦɩɟɪɚɬɭɪɚ ɯɚɪɚɤ-
ɬɟɪɢɡɭɟɬ ɞɜɢɝɚɬɟɥɶ ɡɚ ɪɹɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ. Ɇɨɞɟɥɢ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ 
ɞɚɧɧɵɦ ɬɚɤɨɝɨ ɬɢɩɚ, ɧɚɡɵɜɚɸɬɫɹ ɦɨɞɟɥɹɦɢ 
ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. Ɋɚɫɩɨɥɚɝɚɹ ɦɨɞɟɥɶɸ, 
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟ-
ɪɚɬɭɪɵ.  

ȼ ɪɚɛɨɬɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɪɚɬɤɨɫɪɨɱ-
ɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɢɡɦɟ-
ɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ 
Ȼɪɚɭɧɚ Д1Ж, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɤɨ-
ɝɞɚ ɬɪɟɛɭɟɬɫɹ ɨɬɫɥɟɠɢɜɚɬɶ ɬɟɧɞɟɧɰɢɸ ɢɡɦɟ-
ɧɟɧɢɹ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɉɪɢ ɞɨɫ-
ɬɢɠɟɧɢɢ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 
ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɧ ɜɵɯɨɞɢɬ ɢɡ 
ɫɬɪɨɹ. ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
Ⱦȼɋ ɧɟ ɪɚɫɩɨɥɚɝɚɸɬ ɫɪɟɞɫɬɜɚɦɢ, ɩɨɡɜɨɥɹɸ-

ɳɢɦɢ ɢɡɛɟɠɚɬɶ ɧɚɝɪɟɜɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɞɨ ɤɪɢ-
ɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.  

Ⱥɜɬɨɪɚɦɢ ɫɬɚɬɶɢ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ Д2,3Ж, 
ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɩɪɨɬɢɜɨɞɟɣɫɬɜɨ-
ɜɚɬɶ ɩɪɨɰɟɫɫɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚɧɢɹ Ⱦȼɋ 
ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɠɢɦɚ ɩɨɜɵɲɟɧɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ 
ɩɟɪɟɯɨɞɚ ɢɡ ɧɨɪɦɚɥɶɧɨɝɨ (ɛɚɡɨɜɨɝɨ) ɪɟɠɢɦɚ 
ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɨɪ-
ɦɚɥɶɧɨɦɭ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ ɞɜɢɝɚɬɟɥɹ 
ɧɚ ɪɟɠɢɦ ɩɨɜɵɲɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
Ⱦȼɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɤɨɧɬɭɪɚ ɠɢɞɤɨɫɬɧɵɣ 
ɢ ɜɨɡɞɭɲɧɵɣ. ȼ ɩɟɪɜɨɦ ɢɡ ɧɢɯ ɧɚɫɨɫ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɰɢɪɤɭɥɹɰɢɸ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, 
ɜɨ ɜɬɨɪɨɦ – ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɪɚɞɢɚɬɨ-
ɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɨɦ.  

Ɍɟɦɩɟɪɚɬɭɪɚ Ⱦȼɋ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ 
ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɡɚɞɚɧɧɨɦɭ ɡɧɚɱɟ-
ɧɢɸ, ɛɥɚɝɨɞɚɪɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ ɷɬɢɯ ɞɜɭɯ 
ɤɨɧɬɭɪɨɜ ɨɯɥɚɠɞɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ 
ɞɜɭɯɤɨɧɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ Ⱦȼɋ, ɞɜɢɝɚɬɟɥɶ ɢ ɪɚɞɢɚɬɨɪ ɫɨ 
ɫɜɨɢɦɢ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ, 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚ-
ɬɭɪɵ T ɩɨɫɥɟ ɞɜɢɝɚɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɜɨɡɞɭɲ-
ɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 
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Ɋɢɫ.1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɜɭɯɤɨɧɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ: 
FОn, Frad– ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɞɜɢɝɚɬɟɥɶ ɢ ɪɚɞɢɚɬɨɪ; РȾ- ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ;  

TȾ - ɬɟɦɩɟɪɚɬɭɪɚ ɞɜɢɝɚɬɟɥɹ; T- ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨɫɥɟ ɞɜɢɝɚɬɟɥɹ;  
Trad - ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨɫɥɟ ɪɚɞɢɚɬɨɪɚ; 1  - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɚ  

ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ, 2  - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 
 
ɇɚɧɨɫ ɢ ɜɟɧɬɢɥɹɬɨɪ ɚɜɬɨɦɨɛɢɥɹ ɜ ɧɟɞɚ-

ɥɟɤɨɦ ɩɪɨɲɥɨɦ ɩɪɢɜɨɞɢɥɢɫɶ ɜ ɞɟɣɫɬɜɢɟ ɨɬ 
ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɭɩɪɚɜɥɹɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɦɟɯɚɧɢɡɦɵ 
ɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɹɜɥɹɥɢɫɶ ɨɛɨɪɨɬɵ ɞɜɢ-
ɝɚɬɟɥɹ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɢɡɦɟɧɹɸɬɫɹ ɜ ɨɱɟɧɶ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜ-
ɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ 
ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɜɫɟɝɞɚ ɩɨɡɜɨɥɹɟɬ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɪɟɠɢɦ Ⱦȼɋ.  

Шɚɝɨɦ ɜɩɟɪɟɞ ɤ ɞɨɫɬɢɠɟɧɢɸ ɨɩɬɢɦɚɥɶɧɨ-
ɫɬɢ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɞɜɢɝɚɬɟɥɹ ɹɜɥɹɥɨɫɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɧɨɣ ɦɭɮɬɵ (ɜɢɫɤɨɦɭɮɬɵ). 
ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɢɫɤɨɦɭɮɬɚ, 
ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨɦɭ ɧɚɩɨɥɧɢɬɟɥɸ (ɜɹɡ-
ɤɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ), ɩɟ-
ɪɟɞɚɟɬ ɧɚ ɤɪɵɥɶɱɚɬɤɭ ɜɫɟ ɛɨɥɶɲɢɣ ɤɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɭɩɪɚɜ-
ɥɹɥɚ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ. Ɉɞɧɚ-
ɤɨ ɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɚɥɢɡɭɸɳɚɹ  ɬɚɤɨɣ ɦɟɬɨɞ, 
ɨɤɚɡɚɥɚɫɶ ɧɟɧɚɞɟɠɧɨɣ, ɬɚɤ ɤɚɤ ɨɛɥɚɞɚɥɚ ɦɚ-
ɥɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜ ɤɚɱɟ-
ɫɬɜɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢɜɨɞɹɳɟɝɨ ɜ ɞɟɣɫɬɜɢɟ 
ɤɪɵɥɶɱɚɬɤɭ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɨɡɜɨɥɢɥɨ ɤɚɤ ɩɨ-
ɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ, ɬɚɤ ɢ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɞɜɢɝɚ-
ɬɟɥɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜ-
ɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɦɩɟɪɚɬɭɪɵ.  

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 
ɭɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟ-
ɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɜɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɨɞɧɨɦ ɡɧɚɱɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɜɵɤɥɸɱɟɧɢɟ – ɩɪɢ ɞɪɭɝɨɦ 
(ɦɟɧɶɲɟɦ) ɡɧɚɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɚɤɨɣ ɪɟ-
ɠɢɦ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦɭ ɪɟɥɟɣ-
ɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜ-
ɥɹɸɬ ɬɪɢ ɷɥɟɦɟɧɬɚ – ɞɚɬɱɢɤ, ɪɟɥɟ ɢ ɜɟɧɬɢɥɹ-
ɬɨɪ. Ɋɚɡɧɢɰɚ (ɝɢɫɬɟɪɟɡɢɫ) ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭ-
ɪɚɦɢ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɪɟɥɟ ɨɛɵɱɧɨ 
ɫɨɫɬɚɜɥɹɟɬ 5-7 ɝɪɚɞɭɫɨɜ.  

ɋɯɟɦɚ ɪɟɥɟɣɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɪɨɫɬɚ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɧɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɫɬɨɹɧɧɨ ɤɨɥɟɛɥɟɬɫɹ ɨɬ ɬɨɱɤɢ 
ɜɤɥɸɱɟɧɢɹ ɞɨ ɬɨɱɤɢ ɜɵɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨ-
ɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɷɮɮɟɤɬɭ ɬɟɪɦɨɤɚɱɤɢ ɢ 
ɭɞɚɪɧɵɦ ɧɚɝɪɭɡɤɚɦ ɧɚ ɛɨɪɬɨɜɭɸ ɫɟɬɶ, ɨɫɨ-
ɛɟɧɧɨ ɞɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɬɨɹɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹ-
ɬɨɪɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɚɡɪɹ-
ɞɭ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɗɬɢ ɧɟɞɨɫɬɚɬɤɢ 
ɩɪɢɜɟɥɢ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ, 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɞɜɢɝɚɬɟɥɹ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɭɜɟ-
ɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ (ɪɟɫɭɪɫ) ɞɜɢɝɚɬɟɥɹ, 
ɭɦɟɧɶɲɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɛɨɪɬɨ-
ɜɭɸ ɫɟɬɶ ɚɜɬɨɦɨɛɢɥɹ. 

Ɇɟɬɨɞɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ чɚɫɬɨɬɨɣ 
ɜɪɚщɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 

ɍɫɬɪɨɣɫɬɜɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɫɬɚɛɢɥɢɡɢ-
ɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɩɪɢɛɨɪɵ, 
ɭɩɪɚɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɨ ɧɚ ɬɪɚɞɢɰɢɨɧ-
ɧɨɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ- ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɨɦ (ɉɂȾ) ɡɚɤɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɢɥɢ ɧɚ ɩɪɚɜɢɥɚɯ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɨɜɪɟɦɟɧ-
ɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ, ɧɚɩɪɢɦɟɪ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɛɚ-
ɡɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ (FЮггв LoРТМ) Д4Ж. ɇɚ ɩɪɚɤ-
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ɬɢɤɟ ɧɚɫɬɪɨɣɤɚ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ ɤɪɚɣɧɟ ɬɪɭ-
ɞɨɟɦɤɚ, ɤɪɨɦɟ ɬɨɝɨ ɪɟɝɭɥɹɬɨɪ ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɦɟɯɚɧɢɡɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
ɜɟɧɬɢɥɹɬɨɪɚ ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɹ.  

ɉɚɪɚɦɟɬɪɵ ɷɬɢɯ ɞɜɢɝɚɬɟɥɟɣ, ɬɚɤɢɟ, ɧɚ-
ɩɪɢɦɟɪ, ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟ-
ɧɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɹɜɥɹɸɬɫɹ ɩɟɪɟ-
ɦɟɧɧɵɦɢ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɹɸɬɫɹ ɜ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɚ ɩɪɚɤɬɢɤɟ ɩɨɞ-
ɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ ɧɚ ɡɚɞɚɧɧɨɦ 
ɭɪɨɜɧɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 
ɉɂȾ- ɪɟɝɭɥɹɬɨɪɚ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ.  

ȼ ɪɚɛɨɬɟ Д4Ж ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɟɚ-
ɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɥɚɠɞɟɧɢɟɦ 
Ⱦȼɋ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɢ-
ɧɢɦɚɬɶ ɩɪɚɜɢɥɶɧɵɟ ɪɟɲɟɧɢɹ ɜ ɨɛɫɬɚɧɨɜɤɟ 
ɧɟɩɨɥɧɨɣ ɢ ɧɟɱɟɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɭɩɪɚɜ-
ɥɟɧɢɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ. Ⱦɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 
ɪɟɝɭɥɹɬɨɪ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɚɜɢɥɚɯ ɧɟɱɟɬɤɨɣ 
ɥɨɝɢɤɢ. Цɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɪɟɝɭɥɹɬɨɪɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩ-
ɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ. 

ɉɨɞɪɨɛɧɨ ɞɢɧɚɦɢɤɚ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɥɚɠɞɟɧɢɟɦ ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɜ ɪɚɛɨɬɟ Д4,5Ж. Ɍɚɦ ɠɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶ-
ɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯ-
ɥɚɠɞɟɧɢɟɦ ɞɜɢɝɚɬɟɥɹ ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɫɪɟɞɟ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɵɯ ɢ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟ-
ɬɨɜ MATLAB ɫ ɩɚɤɟɬɚɦɢ ɪɚɫɲɢɪɟɧɢɹ SТmЮlТnФ ɢ 
FЮггв LoqТМ ToolЛoб. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɫɢɫ-
ɬɟɦɚ ɫɬɚɛɢɥɢɡɢɪɭɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɞɜɢɝɚɬɟɥɹ ɫ ɯɨɪɨɲɟɣ ɬɨɱɧɨɫɬɶɸ (ɨɲɢɛɤɚ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 1–2 
ɝɪɚɞɭɫɨɜ), ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɞɢɧ ɢɡ ɨɫɧɨɜ-
ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ, ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 
ɞɜɢɝɚɬɟɥɹ, ɜ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɦɟɧɹ-
ɥɚɫɶ ɧɚ ɩɨɪɹɞɨɤ. 

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɜ-
ɬɨɦɨɛɢɥɹ ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɫɥɨɜɢɹɦɢ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɟɧ ɩɟɪɟɝɪɟɜ ɞɜɢɝɚɬɟɥɹ. 
ɇɚɩɪɢɦɟɪ, ɜ ɠɚɪɤɭɸ ɩɨɝɨɞɭ ɚɜɬɨɦɨɛɢɥɶ ɦɨ-
ɠɟɬ ɫɬɨɹɬɶ ɜ ɩɪɨɛɤɚɯ ɢɥɢ ɞɨɥɝɨ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɞɜɢɝɚɬɟɥɶ ɢ ɬ. ɞ. ȼ ɪɚɛɨ-
ɬɚɯ Д2,3Ж ɨɩɢɫɚɧ ɦɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸ-
ɳɟɣ ɠɢɞɤɨɫɬɢ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɩɭɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫ-
ɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. ȼ 
ɷɬɢɯ ɪɚɛɨɬɚɯ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ ɢ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɬɜɟɪɠɞɟɧɨ, ɱɬɨ ɫɥɭɱɚɣɧɨɟ 
ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 
(ɩɭɥɶɫɢɪɭɸɳɢɣ ɪɟɠɢɦ) ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟ-
ɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɪɟɠɢɦɚ 
ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɜ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ, ɢɫɩɨɥɶɡɭɟɦɨɦ ɜ ɰɟɩɢ 
ɭɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟ-
ɧɢɹ, ɪɟɚɥɢɡɭɟɬɫɹ ɫɥɭɱɚɣɧɵɣ ɫɢɝɧɚɥ ɫ ɩɨɥɨɫɨ-
ɜɵɦ ɱɚɫɬɨɬɧɵɦ ɫɩɟɤɬɪɨɦ. ɉɪɢ ɷɬɨɦ ɚɜɬɨɤɨɪ-
ɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ ɚɩɩɪɨɤ-
ɫɢɦɢɪɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

    ~cos
~2  eR , 

ɝɞɟ ɩɚɪɚɦɟɬɪɵ ~  ɢ ~  – ɤɨɷɮɮɢɰɢɟɧɬɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɡɚɬɭɯɚɧɢɟ ɚɜɬɨɤɨɪɪɟɥɹɰɢ-
ɨɧɧɨɣ ɮɭɧɤɰɢɢ ɢ ɱɚɫɬɨɬɭ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɩɪɨɰɟɫɫɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ı – 
ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɢɝɧɚɥɚ; Ĳ 
– ɜɪɟɦɟɧɧɨɣ ɥɚɝ.  

ɉɭɥɶɫɚɰɢɢ ɫɢɝɧɚɥɚ ɫ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 
ɮɭɧɤɰɢɟɣ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɬɚ-
ɰɢɨɧɚɪɧɨɦɭ ɫɥɭɱɚɣɧɨɦɭ ɩɪɨɰɟɫɫɭ ɫ ɩɨɥɨɫɨ-
ɜɵɦ ɱɚɫɬɨɬɧɵɦ ɫɩɟɤɬɪɨɦ. ɗɬɨ ɞɟɥɚɟɬ ɜɨɡ-
ɦɨɠɧɵɦ ɮɨɪɦɢɪɨɜɚɬɶ ɩɭɥɶɫɚɰɢɢ ɜ ɬɪɟɛɭɟ-
ɦɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ, ɢɡɦɟɧɹɹ ɩɚɪɚɦɟɬɪɵ 

 ~и~ .  
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ ɫɥɭ-

ɱɚɣɧɨɝɨ ɫɢɝɧɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɟɝɨ 
ɞɢɫɤɪɟɬɢɡɚɰɢɸ Д6,7Ж. ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɚɜɬɨ-
ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɞɢɫɤɪɟɬɧɨɝɨ ɩɪɨɰɟɫɫɚ  

nenR n  cos)(  , 

ɝɞɟ 000 ;~;~ ttt   – ɢɧɬɟɪɜɚɥ ɞɢɫ-
ɤɪɟɬɢɡɚɰɢɢ ɩɨ ɜɪɟɦɟɧɢ. 

ȼ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ ɷɬɨɬ ɫɢɝɧɚɥ ɪɟɚɥɢɡɭ-
ɟɬɫɹ ɮɨɪɦɢɪɭɸɳɢɦ ɮɢɥɶɬɪɨɦ ɫ ɪɟɤɭɪɪɟɧɬ-
ɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ 

)2(~)1(~)1()()(~
2110  nbnbnanan  , (1) 

ɝɞɟ  ~, – ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥɵ 
ɮɨɪɦɢɪɭɸɳɟɝɨ ɮɢɥɶɬɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

2110 ,,, bbaa – ɩɚɪɚɦɟɬɪɵ ɮɨɪɦɢɪɭɸɳɟɝɨ 
ɮɢɥɶɬɪɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ  ɢ  (ɩɨɞɪɨɛɧɨ 
ɫɦ.Д4Ж). ɉɚɪɚɦɟɬɪɵ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 
ɮɭɧɤɰɢɢ  ɢ   ɡɚɞɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɜɢɝɚɬɟɥɹ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟ-
ɧɢɹ ɜ ɪɟɠɢɦ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɹ ɫɤɨ-
ɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɩɨɥɧɢɬɶ ɫɢɫɬɟɦɭ, ɫɨɞɟɪɠɚɳɭɸ ɪɟɝɭɥɹɬɨɪ, 
ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɚɜɢɥɚɯ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ, 
ɛɥɨɤɨɦ, ɪɟɚɥɢɡɭɸɳɢɦ ɚɥɝɨɪɢɬɦ (1). Ⱦɥɹ ɨɩ-
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ɪɟɞɟɥɟɧɢɹ ɦɨɦɟɧɬɚ ɩɟɪɟɯɨɞɚ ɪɚɛɨɬɵ ɫɢɫɬɟ-
ɦɵ ɜ ɪɟɠɢɦ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɹ ɫɤɨ-
ɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɷɬɢɦ ɚɥɝɨɪɢɬɦɨɦ ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɩɪɨɝɧɨɡɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢɝɚɬɟɥɹ. ɉɨɥɭɱɟ-
ɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵ-
ɩɨɥɧɢɦ ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɢɜɧɨɣ ɦɨɞɟɥɢ.  

Ɍɚɤ ɤɚɤ ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫɨɩɪɨ-
ɜɨɠɞɚɟɬɫɹ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɦɟɧɹɸɳɢɯɫɹ 
ɭɫɥɨɜɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɞɚɩɬɢɜɧɵɯ ɦɨɞɟ-
ɥɟɣ, ɭɱɢɬɵɜɚɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɧɟɪɚɜ-
ɧɨɦɟɪɧɨɫɬɶ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɩ-
ɪɚɜɞɚɧɧɵɦ Д1,8Ж. Ɋɟɚɥɢɡɭɟɦ ɚɞɚɩɬɢɜɧɭɸ ɦɨ-
ɞɟɥɶ ɧɚ ɛɚɡɟ ɧɚ ɫɯɟɦɵ ɫɤɨɥɶɡɹɳɟɣ ɫɪɟɞɧɟɣ 
(ɋɋ-ɦɨɞɟɥɶ). ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ ɫɤɨɥɶɡɹɳɟɣ 
ɫɪɟɞɧɟɣ ɨɰɟɧɤɨɣ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɝɧɨ-
ɡɢɪɭɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɹɜɥɹɟɬɫɹ ɜɡɜɟɲɟɧɧɨɟ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɡɧɚ-
ɱɟɧɢɣ ɩɟɪɟɦɟɧɧɨɣ, ɩɪɢɱɟɦ ɜɟɫɚ ɩɪɢ ɩɟɪɟ-
ɦɟɧɧɵɯ ɭɛɵɜɚɸɬ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɩɨ-
ɫɥɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ, ɬ.ɟ. ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɚɹ ɰɟɧɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɩɪɢɡɧɚɟɬɫɹ 
ɬɟɦ ɛɨɥɶɲɟɣ, ɱɟɦ ɨɧɢ ɛɥɢɠɟ ɤ ɤɨɧɰɭ ɢɧɬɟɪ-
ɜɚɥɚ ɧɚɛɥɸɞɟɧɢɣ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫ-
ɩɨɥɶɡɭɟɦɨɣ ɛɚɡɨɜɨɣ ɋɋ-ɦɨɞɟɥɶɸ – ɦɨɞɟɥɶɸ 
Ȼɪɚɭɧɚ Д1Ж. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɚɥɝɨɪɢɬɦ ɩɟɪɟɯɨ-
ɞɚ ɧɚ ɪɟɠɢɦ ɫɥɭɱɚɣɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɟɦ-
ɩɟɪɚɬɭɪɨɣ Ⱦȼɋ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɪɨ-
ɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɩɨ-
ɦɨɳɶɸ ɦɨɞɟɥɢ Ȼɪɚɭɧɚ (ɪɢɫ. 2).  

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɚɥɝɨɪɢɬɦ, ɩɨɥɨ-
ɠɟɧɧɵɣ ɜ ɨɫɧɨɜɭ ɦɟɬɨɞɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨ-
ɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
Ⱦȼɋ ɜ ɬɪɟɛɭɟɦɵɯ ɩɪɟɞɟɥɚɯ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɚɥɝɨɪɢɬɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ. 

1. ɉɨ ɩɟɪɜɵɦ ɩɹɬɢ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɤɨɥɢɱɟɫɬɜɨ ɧɚ-
ɱɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɧɹɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɬɨɞɢɤɨɣ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ) ɨɰɟɧɢɜɚɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ia0  ɢ ia1  ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɫ ɩɨ-
ɦɨɳɶɸ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɞɥɹ 
ɥɢɧɟɣɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. 

2. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɪɚɦɟɬɪɨɜ ia0  ɢ ia1   ɞɟɥɚɟɬɫɹ ɩɪɨɝɧɨɡ ɧɚ 

ɨɞɢɧ ɲɚɝ ɜɩɟɪɟɞ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɟɱɧɨɝɨ 
ɩɪɨɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ: 

ii
ɩɪ

i aaT 101  . 

3. Ⱦɚɥɟɟ ɫɪɚɜɧɢɜɚɸɬɫɹ ɪɚɫɱɟɬɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɩɪ

iT 1  ɫ ɤɪɢɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟ-

ɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ кɪT , ɢ ɟɫɥɢ 

кɪ
ɩɪ

i TT 1 , ɬɨ ɜɤɥɸɱɚɟɬɫɹ ɪɟɠɢɦ ɭɜɟɥɢɱɟɧɢɹ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɭɬɟɦ ɫɥɭɱɚɣɧɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ.  

ȿɫɥɢ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɧɶɲɟ ɤɪɢɬɢ-
ɱɟɫɤɨɝɨ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚɪɚ-
ɦɟɬɪɨɜ ɦɨɞɟɥɢ ia0 ɢ ia1 , ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɪɚ-
ɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɪɟɝɭɥɹɬɨ-
ɪɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɩɪɚɜɢɥɚ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. 

4. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɨɟ (ɩɪɨɝɧɨɡɧɨɟ) 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɚɜɧɢɜɚɸɬ ɫ ɮɚɤɬɢ-
ɱɟɫɤɢɦ (ɢɡɦɟɪɟɧɧɵɦ) ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɢ ɧɚɯɨɞɹɬ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ: 

ɩɪ
iii TT 111   . 

5. Ɂɚɬɟɦ ɩɪɨɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚ-
ɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

1
)1( 2

10)1(0 
 iiii aaa  , 

1
2

1)1(1 )1(   iii aa  , 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɞɚɧɧɵɯ, ɨɬɪɚɠɚɸɳɢɣ ɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ ɞɨɜɟ-
ɪɢɹ ɛɨɥɟɟ ɩɨɡɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ. 
ɇɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɩɪɨɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɩɭɧɤɬ 2). 

6. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɷɬɚɩ. ȿɫɥɢ ɜ ɩɪɨɰɟɫ-
ɫɟ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɜ ɪɟɠɢɦɟ ɭɜɟɥɢɱɟɧ-
ɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɞɨɫɬɢɝɚɟɬɫɹ ɞɢɚɩɚɡɨɧ 
ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɞɜɢɝɚɬɟɥɹ, ɬɨ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɜ ɛɚɡɨɜɵɣ ɪɟɠɢɦ: ɭɩɪɚɜɥɟɧɢɟ 
ɩɟɪɟɞɚɟɬɫɹ ɪɟɝɭɥɹɬɨɪɭ, ɩɨɫɬɪɨɟɧɧɨɦɭ ɧɚ ɨɫ-
ɧɨɜɟ ɩɪɚɜɢɥ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɛɭɞɟɬ ɩɨɞ-
ɞɟɪɠɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ Ⱦȼɋ, 
ɩɪɢ ɷɬɨɦ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɩɪɨ-
ɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɭɬɟɦ ɩɟɪɟ-
ɯɨɞɚ ɤ ɩɭɧɤɬɭ 2. 
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݅ߝ = ܶ݅+1 − ܶ݅+1˒˓  

ܶ݅+1˒˓ > кܶ˓ 

 

ܶ ݅ > кܶ݌  

 

 
Ɋɢɫ. 2. Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 

 
Ɂɚɤɥɸчɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɨɥɭɱɟɧɚ ɦɟɬɨɞɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ, 
ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ 
ɛɨɥɟɟ, ɱɟɦ ɧɚ 1–2 ɝɪɚɞɭɫɚ.  

ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟ-
ɥɹ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜɨ 
ɜɪɟɦɹ ɟɝɨ ɪɚɛɨɬɵ. Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɚɞɚɩɬɢɜɧɚɹ ɦɨɞɟɥɶ Ȼɪɚɭɧɚ, ɩɨ-
ɡɜɨɥɹɸɳɚɹ ɭɱɢɬɵɜɚɬɶ ɧɟɩɪɟɪɵɜɧɨ ɦɟɧɹɸ-
ɳɢɟɫɹ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ.  

ȿɫɥɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɞɜɢɝɚɬɟɥɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ, ɬɨ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 
ɭɩɪɚɜɥɹɟɬ ɪɟɝɭɥɹɬɨɪ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɧɚ ɛɚɡɟ 

ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ, ɨɬɪɚɛɚɬɵɜɚɸɳɢɣ ɧɟɡɧɚɱɢ-
ɬɟɥɶɧɵɟ ɜɨɡɦɭɳɟɧɢɹ (ɛɚɡɨɜɵɣ ɪɟɠɢɦ ɭɩɪɚɜ-
ɥɟɧɢɹ). ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɪɨɝɧɨɡɢɪɭɟɦɵɦ 
ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɜɢɝɚɬɟɥɹ ɤɪɢɬɢɱɟ-
ɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɩɟɪɟɜɨ-
ɞɢɬɫɹ ɜ ɪɟɠɢɦ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɹ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɭɜɟɥɢɱɢ-
ɜɚɸɳɟɝɨ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɂɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɪɟɠɢɦɚ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶ-
ɲɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɜɢɝɚɬɟɥɹ.  

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦȼɋ ɧɢɠɟ 
ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɭɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɛɚ-
ɡɨɜɨɦ ɪɟɠɢɦɟ ɪɟɝɭɥɹɬɨɪɨɦ ɧɚ ɛɚɡɟ ɧɟɱɟɬɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɦ ɫɚɦɵɦ ɪɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɦɟɬɨɞɢɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɤɨɧɨɦɢɱɧɨɫɬɶ 
ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 
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FORECASTING TEMPERATURE OF THE INTER-

NAL COMBUSTION ENGINE USING  
ADAPTIVE MODEL 

 
V P. DОnТsov, A.P. DomЛrovsФв, S.S. ГСЮrКvlОv 

 
AЛЬtЫКМt. TСО КrЭТМlО prОsОnЭs Кn КlРorТЭСm oП oЛ-

ЭКТnТnР proРnosЭТМ pКrКmОЭОrs oП К НвnКmТМ oЛУОМЭ on 
ЭСО ОбКmplО oП ПorОМКsЭТnР ЭОmpОrКЭЮrО oП ЭСО ТnЭОrnКl 
МomЛЮsЭТon ОnРТnО. TСО vКlЮО oП ЭОmpОrКЭЮrО prОНТМЭ-
ОН on ЭСО ЛКsТs oП Broаn’s КНКpЭТvО moНОl Тs ЮsОН Пor 
sаТЭМСТnР opОrКЭТnР moНОs oП ЭСО МoolТnР ПКn. AЭ Об-
МООНТnР КНmТssТЛlО vКlЮО oП prОНТМЭОН ЭОmpОrКЭЮrО 
ЭСОrО Тs ТmplОmОnЭОН К ЭrКnsТЭТon Эo Кn opОrКЭТnР 
moНО oП ЭСО ПКn Юpon аСТМС ЭСОrО Тs К sЭrОnРЭСОnТnР oП 
ЭЮrЛЮlОnМО oП К СОКЭ МКrrТОr. TСО КНvКnМОН МonЭrol oП 
ЭСО МoolТnР ПКn oП ЭСО ТnЭОrnКl МomЛЮsЭТon ОnРТnО Кl-
loаs Эo ТnМrОКsО ЭСО rОlТКЛТlТЭв oП ЭСО ОnРТnО. 

 
KОваoЫНЬ: МoolТnР sвsЭОm oП Кn ТnЭОrnКl МomЛЮs-

ЭТon ОnРТnО, КНКpЭТvО moНОl, ПorОМКsЭТnР, ТnНТsЭТnМЭ loРТМ. 
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