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ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɜɚɪɨɱɧɵɟ ɫɢɫɬɟɦɵ ɧɟ ɪɟɞɤɨ ɫɬɪɨɹɬɫɹ 
ɧɚ ɛɚɡɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɭɡɥɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. ɉɨɤɚɡɚɬɟɥɟɧ ɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɢɪɦɨɣ 

Noboruder (əɩɨɧɢɹ) ɫɜɚɪɨɱɧɵɯ ɝɨɪɟɥɨɤ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɢ ɜ ɤɚɱɟɫɬɜɟ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ 
ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ [1]. Ƚɨɪɟɥɤɚ ɡɚɤɪɟɩɥɹɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɦɟɯɚɧɢɡɦɟ ɩɟɪɟɦɟɳɟɧɢɹ (ɪɢɫ. 
1), ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɢ ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ. 
 



 

 

 

 

 

ɋɟɤɰɢɹ 1: ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ  
ɧɟɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 
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Ɋɢɫ. 1. Ɇɟɯɚɧɢɡɦɵ ɩɟɪɟɦɟɳɟɧɢɹ ɝɨɪɟɥɨɤ ɫɜɚɪɨɱɧɵɯ ɩɨɥɭɚɜɬɨɦɚɬɨɜ ɫɟɪɢɢ Noboruder 

 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɫɜɚɪɤɢ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɛɚɡɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɜɚɪɨɱɧɵɯ 
ɝɨɪɟɥɨɤ, ɢɦɟɸɬ ɧɟɨɫɩɨɪɢɦɵɟ ɞɨɫɬɨɢɧɫɬɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɬɟɦ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɩɪɢ-

ɦɟɧɹɟɬɫɹ ɢɦɟɧɧɨ ɫɜɚɪɨɱɧɚɹ ɝɨɪɟɥɤɚ, ɚ ɧɟ ɫɩɟɰɢɚɥɶɧɚɹ ɫɜɚɪɨɱɧɚɹ ɝɨɥɨɜɤɚ. Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɫɜɚɪɨɱɧɵɯ ɝɨɪɟɥɨɤ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɫɬɨɬɚ. ɇɨ ɧɚɪɹɞɭ ɫ ɩɪɟ-
ɢɦɭɳɟɫɬɜɚɦɢ ɨɫɬɚɸɬɫɹ ɢ ɧɟɤɨɬɨɪɵɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɝɨɪɟɥɤɢ ɡɚɜɢɫɢɬ ɨɬ ɟɺ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢ ɫɜɚɪ-
ɤɟ ɨɬɞɟɥɶɧɵɟ ɞɟɬɚɥɢ ɝɨɪɟɥɤɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɟɩɥɨɜɨɦɭ ɧɚɝɪɟɜɭ ɡɚ ɫɱɺɬ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ 
ɤɨɧɬɚɤɬɚ ɫ ɛɪɵɡɝɚɦɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. Ɉɫɧɨɜɧɵɦɢ ɭɹɡɜɢɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɝɨɪɟɥɨɤ ɹɜɥɹɸɬɫɹ 
ɫɨɩɥɚ, ɢɡɨɥɹɰɢɨɧɧɵɟ ɜɬɭɥɤɢ, ɬɨɤɨɩɨɞɜɨɞɹɳɢɟ ɧɚɤɨɧɟɱɧɢɤɢ ɢ ɦɭɧɞɲɬɭɤɢ. ɋɥɟɞɫɬɜɢɟɦ ɭɹɡɜɢɦɨɫɬɢ 

ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɢɯ ɩɨɜɵɲɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɧɟ ɦɨɠɟɬ ɧɟ ɫɤɚɡɚɬɶɫɹ 
ɧɚ ɤɨɧɟɱɧɨɣ ɰɟɧɟ ɜɵɩɭɫɤɚɟɦɨɝɨ ɢɡɞɟɥɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚɦɟɧɚ ɢɡɧɨɫɢɜɲɢɯɫɹ ɞɟɬɚɥɟɣ ɢ ɡɚɱɢɫɬɤɚ ɫɨɩɥɚ 
ɩɪɢɜɨɞɹɬ ɤ ɩɨɬɟɪɹɦ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

ɇɟ ɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ, ɤɚɤ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɫɜɚ-
ɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɱɢɫɬɤɚ ɝɚɡɨɜɨɝɨ ɫɨɩɥɚ ɨɬ ɛɪɵɡɝ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɨɫɬɚɺɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨ-
ɛɥɟɦɨɣ. ȼɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɱɢɫɬɤɭ ɫɨɩɥɚ, ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɟɝɨ ɤɪɟɩɥɟɧɢɹ ɤ ɝɨɥɨɜɧɨɣ ɱɚɫɬɢ 

ɝɨɪɟɥɤɢ. ɒɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɤɪɟɩɥɟɧɢɹ ɫɨɩɟɥ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2 [2]. 

 

   

ɚ) ɛ) ɜ) 
Ɋɢɫ. 2. Ʉɨɧɫɬɪɭɤɰɢɢ ɤɪɟɩɥɟɧɢɹ ɫɨɩɟɥ ɤ ɫɜɚɪɨɱɧɵɦ ɝɨɪɟɥɤɚɦ 

 

Ƚɚɡɨɜɵɟ ɫɨɩɥɚ ɮɢɤɫɢɪɭɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɭɠɢɧɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɪɢɫ. 2, ɚ), ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɝɨ ɧɚ ɦɭɧɞɲɬɭɤɟ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫ. 2, ɛ). ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɢɥɚ ɤɨɧɫɬɪɭɤɰɢɹ, ɜ ɤɨɬɨɪɨɣ ɝɚɡɨɜɨɟ ɫɨɩɥɨ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɰɚɧɝɢ (ɪɢɫ. 2, ɜ), ɬ.ɟ. ɯɜɨɫɬɨ-
ɜɚɹ ɱɚɫɬɶ ɞɟɥɚɟɬɫɹ ɪɚɡɪɟɡɧɨɣ – ɪɚɡɞɟɥɺɧɧɨɣ ɧɚ ɥɟɩɟɫɬɤɢ. Ɂɚɠɢɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɟɩɟɫɬɤɚɦɢ ɫɨɩɥɚ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ, ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɦɭɧɞɲɬɭɤɚ ɝɨɪɟɥɤɢ. 

Ɉɪɢɝɢɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɤɪɟɩɥɟɧɢɹ ɩɪɟɞɥɨɠɟɧ ɮɢɪɦɨɣ Fronius, ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɝɨɪɟɥɤɚɯ 
ɫɟɪɢɢ Robacta [3]. ɇɚɠɚɬɶ, ɩɪɨɤɪɭɬɢɬɶ, ɫɧɹɬɶ – ɬɚɤɨɣ ɩɪɢɧɰɢɩ ɡɚɥɨɠɟɧ ɜ ɫɢɫɬɟɦɭ ɤɪɟɩɥɟɧɢɹ Quick 

Snap (ɛɵɫɬɪɵɣ ɳɟɥɱɨɤ) ɛɥɚɝɨɞɚɪɹ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɛɥɨɤɢɪɭɸɳɟɦɭ ɦɟɯɚɧɢɡɦɭ. ɋɩɨɫɨɛ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɬɚɤɭɸ ɠɟ ɧɚɞɺɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ, ɤɚɤ ɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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Ɋɢɫ. 3. ɋɩɨɫɨɛ ɡɚɤɪɟɩɥɟɧɢɹ ɝɚɡɨɜɨɝɨ ɫɨɩɥɚ Quick Snap ɮɢɪɦɵ Fronius 

 

Ɉɩɢɫɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɤɪɟɩɥɟɧɢɹ ɫɨɩɟɥ ɢɦɟɸɬ ɤɚɤ ɫɜɨɢ ɩɥɸɫɵ, ɬɚɤ ɢ ɦɢɧɭɫɵ. Ʉ ɩɥɸɫɚɦ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɧɚɞɺɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɢ ɮɢɤɫɚɰɢɢ ɫɨɩɥɚ, ɛɨɥɶɲɨɣ ɪɟɫɭɪɫ ɪɚɛɨɬɵ. Ɇɢɧɭɫɚɦɢ ɫɩɨɫɨɛɨɜ ɤɪɟ-
ɩɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ. 2 ɢ 3, ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ. 
ɗɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɫɬɨɢɦɨɫɬɢ ɢ ɢɡɞɟɥɢɹ, ɢ ɝɨɪɟɥɤɢ ɜ ɫɬɨɪɨɧɭ ɭɞɨɪɨɠɚɧɢɹ. 

Ⱦɪɭɝɨɣ ɧɟɞɨɫɬɚɬɨɤ ɜɵɹɜɥɹɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɢɩɟɤɚɧɢɹ 
ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɜɬɭɥɤɢ ɤ ɦɭɧɞɲɬɭɤɭ ɝɨɪɟɥɤɢ (ɪɢɫ. 2, ɛ), ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ 
ɢɡ ɫɬɨɹ ɤɚɤ ɦɭɧɞɲɬɭɤɚ, ɬɚɤ ɢ ɫɨɩɥɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɨɛɴɺɦɨɜ ɪɟɧɨɜɚɰɢɢ ɷɬɢɯ ɷɥɟ-
ɦɟɧɬɨɜ ɫɜɚɪɨɱɧɵɯ ɝɨɪɟɥɨɤ. 

ȿɳɺ ɨɞɢɧ ɧɟɞɨɫɬɚɬɨɤ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɫɨɩɥɚ ɨɬ ɧɚɥɢɩɲɢɯ ɛɪɵɡɝ. ɂɡ-ɡɚ ɧɚɞɺɠɧɨɫɬɢ 

ɤɪɟɩɥɟɧɢɹ ɢ ɪɚɡɨɝɪɟɜɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨ ɫɧɹɬɶ ɢ ɨɱɢɫɬɢɬɶ ɡɚɛɪɵɡɝɚɧɧɨɟ ɫɨɩɥɨ. Ⱦɥɹ ɨɫɭɳɟɫɬɜ-
ɥɟɧɢɹ ɫɧɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɥɢɛɨ ɜɵɠɞɚɬɶ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɫɨɩɥɚ, ɥɢɛɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɡɚɳɢɬɧɭɸ ɫɩɟɰɨɞɟɠɞɭ, ɥɢɛɨ ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨ-
ɩɥɚ, ɚ ɩɪɨɰɟɫɫ ɨɫɬɵɜɚɧɢɹ – ɤ ɩɨɬɟɪɹɦ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

Ⱥɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ MIG/MAG ɫɜɚɪɤɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ-

ɦɟɧɹɸɬ ɦɟɞɧɵɟ ɫɨɩɥɚ, ɬɚɤ ɤɚɤ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɞɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɟɣ ɧɚɢɛɨɥɶɲɟɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɟɬɚɥɟɣ ɝɨɪɟɥɨɤ, ɩɨɞɜɟɪɝɚɸ-

ɳɢɯɫɹ ɬɟɩɥɨɜɨɦɭ ɧɚɝɪɟɜɭ ɡɚ ɫɱɺɬ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɢ ɛɪɵɡɝ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɟɫɬɶ ɞɜɚ ɩɭɬɢ: 

ɩɟɪɜɵɣ – ɪɚɡɪɚɛɨɬɤɚ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɬɟɩɥɨɜɨɦɭ ɜɨɡɞɟɣɫɬ-
ɜɢɸ; ɜɬɨɪɨɣ – ɪɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɨɜ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ɇɟɯɚɧɢɡɦɵ ɩɟɪɟɦɟɳɟɧɢɹ ɝɨɪɟɥɨɤ ɫɜɚɪɨɱɧɵɯ ɩɨɥɭɚɜɬɨɦɚɬɨɜ ɫɟɪɢɢ Noboruder // ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ: http://shtorm-its.ru/catalog/noboruder-mehanizmyi-peremescheniya 

2. Ɏɢɥɨɧɨɜ Ⱥ.ȼ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɩɟɥ ɞɥɹ ɝɨɪɟɥɨɤ ɫɜɚɪɨɱɧɵɯ ɩɨɥɭɚɜɬɨɦɚɬɨɜ // ɂɧ-

ɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɤɨɧɨɦɢɤɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ: ɋɛɨɪɧɢɤ ɬɪɭɞɨɜ III Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɷɥɟɦɟɧɬɚɦɢ ɧɚɭɱɧɨɣ ɲɤɨɥɵ ɞɥɹ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ. Ɍɨɦ 1. – 

Ɍɨɦɫɤ: ɂɡɞ-ɜɨ Ɍɉɍ, 2012. – ɋ. 100-104. 

3. Robacta gas-cooled // ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ: http://www.fronius.com/cps/rde/xchg/SID-DE4DE763-

6F7219AF/fronius_international/hs.xsl/79_13634_ENG_HTML.htm 

 

 

づんげづんゐだどとん どぎびぞだずだゎごご づぎぜだぞどん ずだぢんどだと とだぜぢづぎででだづん ゎんげだどばづゐごぞぞぼび 

がゑごゎんどぎずぎざ ぜぎどだがだぜ ごぜぢばずぽでぞだざ ずんげぎづぞだざ ぞんぢずんゑとご 

ご.ず. ぷóöíëñç, Ñ.ö.Ö., äëÜâ., ゑ.ゎ. で½ñ¿Üç, ¡.ö.Ö., ÑÜî., ん.ゑ. でÜöÜç, íïäóëíÖö 

でí½íëï¡óú ÇÜïÜÑíëïöçñÖÖ▲ú í~ëÜ¡Üï½óôñï¡óú ÜÖóçñëïóöñö 

443086, づÜïïó　, Ç. でí½íëí, ぜÜï¡Üçï¡Üñ üÜïïñ, 34 

E-mail: SotovAnton@yandex.ru 

ɉɪɢ ɢɦɩɭɥɶɫɧɨɣ ɥɚɡɟɪɧɨɣ ɧɚɩɥɚɜɤɟ ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɜɪɭɱɧɭɸ ɩɨɞɜɨɞɢɬ ɤ ɦɟɫɬɭ ɨɛɪɚ-
ɛɨɬɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɧɤɚɹ ɩɪɨɜɨɥɨɤɚ 
ɞɢɚɦɟɬɪɨɦ ɨɬ 0,15 ɞɨ 0,6 ɦɦ. Ʌɚɡɟɪɧɵɣ ɥɭɱ ɪɚɫɩɥɚɜɥɹɟɬ ɩɨɞɚɜɚɟɦɭɸ ɩɪɨɜɨɥɨɤɭ. Ɋɚɫɩɥɚɜ ɩɪɨɱɧɨ ɫɨ-
ɟɞɢɧɹɟɬɫɹ ɫ ɦɚɬɟɪɢɚɥɨɦ ɨɫɧɨɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɢɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɩɥɚɜɥɟɧɢɹ, ɢ ɡɚɫɬɵɜɚɟɬ ɜ ɬɚ-


