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Аɧɧɨɬаɰиɹ. ɉɪɨɜɟɞɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɚɩɪɨɛɚɰɢɹ ɜɧɟɲɧɟɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɫ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɥɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟ-
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Abstract. The practical testing of the external magnetic pulse straightening with determination of the 

electromagnetic characteristics of the power pulses with the usage of the induction inductor system of 

cylindrical geometry with circular turns as a tool has been done. The measured oscillograms of the power 

current pulses have been done. The efficiency of the test straightening tool has been demonstrated. 
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Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɪɢɯɬɨɜɤɚ ɢɦɟɟɬ ɧɟɫɨɦ-
ɧɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɢɡɜɟɫɬɧɵɦɢ ɬɪɚ-
ɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɭɫɬɪɚɧɟɧɢɹ ɜɦɹɬɢɧ. 
ɋɪɟɞɢ ɬɚɤɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɧɚɢɛɨɥɟɟ ɜɟɫɨɦɵɦ 

ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɟ ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɫɢɥɨ-
ɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɩɨɜɟɪɯɧɨɫɬɢ ɪɢɯɬɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ. ɗɬɨ ɩɪɢɨɛɪɟɬɚɟɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ 
ɩɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɚ ɢɡɧɭɬɪɢ ɞɥɹ ɜɵ-
ɪɚɜɧɢɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨ-
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ɜɟɪɯɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɜ ɪɚɡɛɨɪɤɟ ɢ ɞɟɦɨɧɬɚɠɟ ɪɟɦɨɧɬɢɪɭ-
ɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɤɭɡɨɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨ-
ɜɪɟɠɞɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ 
ɚɜɬɨɦɨɛɢɥɹ ɛɟɡ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬ-
ɧɵɯ ɨɩɟɪɚɰɢɣ [1–3]. 
 

ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɢɧɫɬɪɭɦɟɧ-
ɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɶ ɪɢɯɬɨɜɤɭ ɤɭ-
ɡɨɜɧɵɯ ɩɚɧɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɷɧɟɪɝɢɢ ɢɦɩɭɥɶɫɧɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ. Ʉ 
ɬɚɤɢɦ ɢɧɫɬɪɭɦɟɧɬɚɦ ɨɬɧɨɫɹɬɫɹ ɢɧɞɭɤɰɢɨɧ-
ɧɵɟ ɢɧɞɭɤɬɨɪɧɵɟ ɫɢɫɬɟɦɵ (ɂɂɋ) – ɭɧɢɜɟɪ-
ɫɚɥɶɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɜɧɟɲɧɟɣ ɛɟɫɤɨɧɬɚɤɬ-
ɧɨɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ [3–7]. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ȼ ɨɫɧɨɜɭ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ ɂɂɋ ɩɨɥɨɠɟɧ 
ɡɚɤɨɧ Ⱥɦɩɟɪɚ [4–9]. ȼ ɨɬɥɢɱɢɟ ɨɬ ɢɧɞɭɤɬɨɪ-
ɧɵɯ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 
ɩɪɢɬɹɠɟɧɢɢ ɮɟɪɪɨɦɚɝɧɟɬɢɤɨɜ ɩɪɢ ɩɨɧɢɠɟ-
ɧɢɢ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɥɟɣ, 
ɂɂɋ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟ-
ɧɢɟ. Ɂɞɟɫɶ, ɩɨɦɢɦɨ ɫɨɛɫɬɜɟɧɧɨ ɢɧɞɭɤɬɨɪɚ-
ɢɫɬɨɱɧɢɤɚ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɥɢɫɬɨɜɨɣ ɡɚɝɨ-
ɬɨɜɤɢ (ɤɭɡɨɜɧɚɹ ɩɚɧɟɥɶ ɚɜɬɨɦɨɛɢɥɹ), ɜɜɨɞɢɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ. 
ɗɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɥɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɷɤɪɚɧ. Ɉɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɥɨɫɤɨɫɬɢ ɢɧɞɭɤɬɨɪɚ ɤ ɨɛɪɚɛɚɬɵɜɚɟɦɨɦɭ ɥɢ-
ɫɬɨɜɨɦɭ ɦɟɬɚɥɥɭ [4–6, 8–10]. ȿɫɥɢ ɷɤɪɚɧ ɢ 
ɡɚɝɨɬɨɜɤɚ ɢɞɟɧɬɢɱɧɵ, ɬɨ ɜ ɧɢɯ ɜɨɡɛɭɠɞɚɸɬɫɹ 
ɨɞɢɧɚɤɨɜɵɟ ɬɨɤɢ (ɪɟɱɶ ɢɞёɬ ɨ ɜɟɥɢɱɢɧɟ, ɜɪɟ-
ɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɢ). ɂɯ 
ɦɚɝɧɢɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɢɜɨɞɢɬ ɤ ɜɡɚ-
ɢɦɧɨɦɭ ɩɪɢɬɹɠɟɧɢɸ. ɉɪɢ ɠёɫɬɤɨɣ ɮɢɤɫɚɰɢɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɤɪɚɧɚ ɞɟɮɨɪɦɢɪɨɜɚɬɶɫɹ ɛɭ-
ɞɟɬ ɬɨɥɶɤɨ ɥɢɫɬɨɜɚɹ ɡɚɝɨɬɨɜɤɚ, ɬ. ɟ. ɟё ɭɱɚ-
ɫɬɨɤ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɂɂɋ ɛɭɞɟɬ ɩɪɢɬɹɝɢ-
ɜɚɬɶɫɹ ɤ ɢɧɞɭɤɬɨɪɭ [4, 8, 9, 11]. 

 
Ⱥɜɬɨɪɚɦɢ ɪɚɛɨɬ [4–7, 10–12] ɩɪɨɜɟɞɟɧ ɩɨ-
ɞɪɨɛɧɵɣ ɚɧɚɥɢɡ ɩɪɨɬɟɤɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɂɂɋ. ȼ ɪɚɛɨɬɚɯ [10, 12–15] 
ɨɬɪɚɠɟɧɵ ɧɟɤɨɬɨɪɵɟ ɚɫɩɟɤɬɵ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɚɩɪɨɛɚɰɢɢ ɂɂɋ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɬɚɸɬɫɹ 
ɨɬɤɪɵɬɵɦɢ ɜɨɩɪɨɫɵ ɩɪɚɤɬɢɱɟɫɤɨɣ ɚɩɪɨɛɚɰɢɢ 
ɂɂɋ ɫ ɬɨɧɤɨɫɬɟɧɧɵɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɷɤɪɚ-
ɧɨɦ ɢ ɨɫɧɨɜɧɵɦ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɢɬɤɚɦɢ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɪɚɤɬɢɱɟɫɤɚɹ ɚɩɪɨɛɚɰɢɹ ɜɧɟɲ-

ɧɟɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɫ ɨɩɪɟ-
ɞɟɥɟɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɫɢɥɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚ-
ɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɢɧɞɭɤ-
ɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ 

ɫ ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ 
ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɷɤɪɚɧɚ. 
 

ɍɫɥɨɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ 
 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢ-

ɥɢɫɶ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɥɚɛɨɪɚɬɨɪɢɢ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɏɇȺȾɍ. ȼ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɦɚɝ-
ɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2, ɜɧɟɲ-

ɧɢɣ ɜɢɞ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɚɪɚ-
ɦɟɬɪɵ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ ɧɚ ɪɢɫ. 1, ɚ. 
Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɢɧɞɭɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɟ 
ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɜɧɟɲ-

ɧɟɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɢɫɩɨɥɶɡɨ-
ɜɚɥɨɫɶ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɟ (ɜ ɏɇȺȾɍ) 

ɫɨɝɥɚɫɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɋɍ) ɞɢɫɤɨɜɨɝɨ ɬɢ-

ɩɚ (ɪɢɫ. 1,ɛ) [3, 16, 17]. 

 

 
ɚ 
 

 
ɛ 
 

Ɋɢɫ. 1. ȼɧɟɲɧɢɣ ɜɢɞ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: ɚ – Ɇɂɍɋ-2 ɫ ɩɨɞɤɥɸ-
ɱɟɧɧɵɦ ɋɍ; ɛ – ɋɍ ɞɢɫɤɨɜɨɝɨ ɬɢɩɚ ɫ 
ɩɨɞɤɥɸɱɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɜɧɟɲɧɟɣ 
ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ – ɢɧ-
ɞɭɤɰɢɨɧɧɨɣ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ  
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɇɂɍɋ-2:  ɡɚɩɚɫɚɟɦɚɹ ɷɧɟɪɝɢɹ W~ 2 ɤȾɠ;  ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ~ 380/220ȼ;  ёɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɨɜ – C = 1200 ɦɤɎ;  ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ – f0 ~ 7 ɤȽɰ;  ɫɨɛɫɬɜɟɧɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ – L ~ 
440 ÷ 500 ɧȽɧ;  ɧɚɩɪɹɠɟɧɢɟ ɡɚɪɹɞɚ ɟɦɤɨɫɬɧɵɯ ɧɚɤɨɩɢɬɟ-
ɥɟɣ – U ~ 100 ÷ 2100 ȼ;  ɱɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ – 
fɢɦɩ ~ 1 ÷ 10 Ƚɰ;  ɬɢɩ ɤɨɦɦɭɬɚɬɨɪɨɜ – ɬɢɪɢɫɬɨɪɧɵɟ ɤɥɸɱɢ;  ɪɟɠɢɦ ɪɚɛɨɬɵ: 
ɚ) ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɪɚɡɪɹɞɧɵɣ ɢɦɩɭɥɶɫ ɭɧɢ-
ɩɨɥɹɪɧɨɣ ɮɨɪɦɵ); 
ɛ) ɤɨɥɟɛɚɬɟɥɶɧɵɣ (ɪɚɡɪɹɞɧɵɣ ɢɦɩɭɥɶɫ – ɡɚ-
ɬɭɯɚɸɳɚɹ ɫɢɧɭɫɨɢɞɚ). 
 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜɧɟɲɧɟɣ ɛɟɫɤɨɧɬɚɤɬ-
ɧɨɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɢɫɫɥɟ-
ɞɭɟɬɫɹ ɂɂɋ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ 
ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ (ɨɫɧɨɜɧɵɦ ɢ ɪɚɡɜɟɬɜ-
ɥɟɧɧɵɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ), ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 
ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɷɤɪɚɧɚ ɢ ɫɨ-
ɟɞɢɧɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ (ɪɢɫ. 2). 

ɚ 

   
ɛ  

Ɋɢɫ. 2. ɂɂɋ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ 
ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ 
ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɷɤɪɚɧɚ:  
ɚ – ɱɟɪɬɟɠ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɂɂɋ;  

ɛ – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɦɨɞɟɥɶ (ɫɥɟɜɚ – 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɦ ɪɚɡɜɟɬɜɥɟɧɧɵɦ ɜɢɬɤɨɦ, ɫɩɪɚɜɚ – 

ɬɨɧɤɨɫɬɟɧɧɵɣ ɷɤɪɚɧ ɫ ɨɫɧɨɜɧɵɦ ɜɧɟɲ-

ɧɢɦ ɜɢɬɤɨɦ) 
 

Ɉɫɰɢɥɥɨɝɪɚɦɦɵ ɫɢɝɧɚɥɚ ɜ ɪɚɡɪɹɞɧɨɣ ɰɟɩɢ 
(ɬɨɤɨɜɵɣ ɢɦɩɭɥɶɫ ɧɚ ɜɵɯɨɞɟ ɫ Ɇɂɍɋ-2 ɢ ɜ 
ɂɂɋ) ɫɧɢɦɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɨɫ-
ɰɢɥɥɨɝɪɚɮɚ PV6501 ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɞɭɤɰɢ-
ɨɧɧɨɝɨ ɞɚɬɱɢɤɚ ɩɨɹɫɚ Ɋɨɝɨɜɫɤɨɝɨ [18, 19]. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɟɪɢɹ ɨɩɵɬɨɜ ɞɥɹ 
ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɡɚɪɹɞɚ ёɦɤɨɫɬɧɵɯ ɧɚɤɨ-
ɩɢɬɟɥɟɣ Ɇɂɍɋ-2. ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɜ ɫɟ-
ɪɢɣɧɨɦ ɪɟɠɢɦɟ ɝɟɧɟɪɚɰɢɢ ɪɚɡɪɹɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ ɭɧɢɩɨɥɹɪɧɨɣ ɮɨɪɦɵ. 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɢ ɜɵ-

ɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɩɵɬɵ. 

1. ɂɡɦɟɪɹɟɬɫɹ ɪɚɡɪɹɞɧɵɣ ɢɦɩɭɥɶɫ ɧɚ ɜɵɯɨɞɟ 
ɫ Ɇɂɍɋ-2 ɢ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɢɧɞɭɤɰɢɨɧɧɨɣ 

ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɟ. Ɇɟɫɬɚ ɢɡɦɟɪɟɧɢɹ ɨɛɨ-
ɡɧɚɱɟɧɵ ɧɚ ɪɢɫ. 3. 

1.1. ɍɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 ɪɚɛɨɬɚɟɬ ɧɚ ɧɚɩɪɹ-
ɠɟɧɢɢ ɡɚɪɹɞɚ Uɡ = 1100 ȼ.  

1.2. ɍɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 ɪɚɛɨɬɚɟɬ ɧɚ ɧɚɩɪɹ-
ɠɟɧɢɢ ɡɚɪɹɞɚ Uɡ = 1250 ȼ.  

1.3. ɍɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 ɪɚɛɨɬɚɟɬ ɧɚ ɧɚɩɪɹ-
ɠɟɧɢɢ ɡɚɪɹɞɚ Uɡ = 1600 ȼ. 

1.4. ɍɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 ɪɚɛɨɬɚɟɬ ɧɚ ɧɚɩɪɹ-
ɠɟɧɢɢ ɡɚɪɹɞɚ Uɡ = 2000 ȼ. 

 

 
 

Ɋɢɫ. 3. ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɣ 
 

2. ɍɞɚɥɟɧɢɟ ɜɦɹɬɢɧɵ ɧɚ ɷɥɟɦɟɧɬɟ ɤɭɡɨɜɧɨɣ 

ɩɚɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ ɋɭɛɚɪɭ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫ-
ɫɥɟɞɭɟɦɨɣ ɂɂɋ. Ɇɟɬɚɥɥ ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ 

ɢɦɟɟɬ ɬɨɥɳɢɧɭ 0,8 ɦɦ. 

 

ɂɡɦɟɪɟɧɢɟ ɨɫɰɢɥɥɨɝɪɚɦɦ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɨɩɵɬɚɦɢ 

ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɪɚɡɪɹɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ (ɩɟɪɜɚɹ ɱɚɫɬɶ ɷɤɫɩɟɪɢɦɟɧɬɨɜ). Ɍɢ-

ɩɢɱɧɵɟ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɢɡɦɟɪɟɧɧɵɯ ɪɚɡɪɹɞ-

ɧɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 4. 

 

Ɉɛɪɚɛɨɬɤɚ ɫɧɹɬɵɯ ɨɫɰɢɥɥɨɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟ-
ɧɚ ɜ ɬɚɛɥ.1, ɝɞɟ Im1ɷɤɫɩ – ɚɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɫ Ɇɂɍɋ-2 (ɩɟɪɜɢɱɧɚɹ ɨɛɦɨɬɤɚ 
ɋɍ), ɨɩɪɟɞɟɥɟɧɧɨɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ; Im1ɪɚɫɱ – 

ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɬɨɤɚ ɧɚ ɜɵɯɨ-
ɞɟ ɫ Ɇɂɍɋ-2, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (1); 

Im2ɷɤɫɩ. – ɚɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɜ ɂɂɋ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ; Ʉɬɪ(I) – ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɨ ɬɨɤɭ ɋɍ. 
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Ɋɢɫ. 4. Ɉɫɰɢɥɥɨɝɪɚɦɦɵ ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ ɞɥɹ Uɡ = 1250 ȼ: ɚ – ɢɦɩɭɥɶɫ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ  

ɫ Ɇɂɍɋ-2 (ɩɟɪɜɢɱɧɚɹ ɨɛɦɨɬɤɚ ɋɍ); ɛ – ɢɦɩɭɥɶɫ ɬɨɤɚ ɜ ɂɂɋ 

 

Ɍɚɛɥɢɰɚ 1 Ɉɛɪɚɛɨɬɤɚ ɨɫɰɢɥɥɨɝɪɚɦɦ 
 

№ 

ɩ/ɩ 

ɇɚɩɪɹɠɟɧɢɟ ɡɚɪɹɞɚ 
Ɇɂɍɋ-2, ȼ 

Im1ɷɤɫɩ., Ⱥ Im1ɪɚɫɱ.,Ⱥ Im2ɷɤɫɩ.,Ⱥ Ʉɬɪ(I) 

1. 1100 11275 11605 41656 3,7 

2. 1250 13071 13188 51250 3,9 

3. 1600 16390 16881 62928 3,8 

4. 2000 22090 21101 85500 3,87 

 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɬɨɤɚ Im ɜ ɪɚɡɪɹɞ-
ɧɨɣ ɰɟɩɢ ɭɫɬɚɧɨɜɤɢ ɜɵɱɢɫɥɹɟɬɫɹ [4, 18, 20] 

 

max
ɡmI U C e

    ,             (1) 

 

ɝɞɟ Uɡ – ɧɚɩɪɹɠɟɧɢɟ ɡɚɪɹɞɚ ɟɦɤɨɫɬɧɵɯ ɧɚɤɨ-
ɩɢɬɟɥɟɣ, ȼ;  = 2 π··– ɪɚɞɢɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, 
ɪɚɞ/ɫ, ɝɞɟ ·– ɪɚɛɨɱɚɹ ɱɚɫɬɨɬɚ, Ƚɰ; ɋ – ёɦ-

ɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ Ɇɂɍɋ-2, Ɏ; 

δ – ɞɟɤɪɟɦɟɧɬ ɡɚɬɭɯɚɧɢɹ; φmax – ɡɧɚɱɟɧɢɟ ɮɚ-
ɡɵ ɫɢɝɧɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɝɨ ɚɦɩɥɢɬɭɞɟ. 
Ⱦɟɤɪɟɦɟɧɬ ɡɚɬɭɯɚɧɢɹ δ ɞɥɹ ɪɚɡɪɹɞɧɵɯ ɫɢɝɧɚ-
ɥɨɜ Ɇɂɍɋ-2 ɜ ɪɟɠɢɦɟ, ɛɥɢɡɤɨɦ ɤ ɚɩɟɪɢɨɞɢ-

ɱɟɫɤɨɦɭ, ɫɨɫɬɚɜɥɹɟɬ 0,3 [4, 10, 12, 21, 22]. 

 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɞɟ-
ɥɚɬɶ ɫɥɟɞɭɸɳɟɟ ɜɵɜɨɞɵ. 

1. ɍɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ ɩɨ ɬɨɤɭ ɞɥɹ ɞɚɧɧɨɝɨ ɋɍ ɫ ɧɚɝɪɭɡ-
ɤɨɣ ɜ ɜɢɞɟ ɂɂɋ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ 
ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɪɚɡ-
ɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɷɤɪɚɧɚ ɢ ɫɨɟɞɢ-

ɧɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ, ≈ 3,85. 

2. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ 
ɚɦɩɥɢɬɭɞ ɬɨɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɩɨɤɚɡɚɥɢ ɯɨɪɨ-
ɲɟɟ ɫɨɜɩɚɞɟɧɢɟ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 

ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. 
3. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ ɦɚɝ-
ɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɪɢɯɬɨɜɤɢ 

ɤɭɡɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɢ ɬɨɤɟ ɜ 
ɢɧɫɬɪɭɦɟɧɬɟ (ɢɧɞɭɤɬɨɪɟ) ɛɨɥɟɟ 50 ÷ 70 ɤȺ 

ɜɨɡɛɭɠɞɚɸɬɫɹ ɭɫɢɥɢɹ, ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɜɵ-

ɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɢ [10, 12, 23, 24]. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ 
ɨɠɢɞɚɬɶ ɬɨɝɨ, ɱɬɨ ɞɚɧɧɚɹ ɂɂɋ ɦɨɠɟɬ ɛɵɬɶ 
ɷɮɮɟɤɬɢɜɧɨɣ ɜ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜɧɟɲ-

ɧɟɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ. 

 

ȼɧɟɲɧɹɹ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɪɢɯɬɨɜɤɚ 
 

ȼɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ (ɩɭɧɤɬ 2 ɜ ɩɟɪɟɱɧɟ ɨɩɵɬɨɜ) ɩɪɨɜɟɞɟɧɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɚɩɪɨɛɚɰɢɹ ɞɟɣɫɬɜɟɧɧɨɫɬɢ 

ɢɫɫɥɟɞɭɟɦɨɣ ɂɂɋ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɚ ɜɧɟɲɧɟɣ 

ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜ-
ɤɢ ɤɭɡɨɜɧɵɯ ɩɚɧɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ. ɐɟɧɧɨɫɬɶ 
ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɩɟɪɜɵɯ, ɝɞɟ 
ɩɪɨɜɨɞɹɬɫɹ ɫɢɥɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɂɂɋ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɬɢɩɚ ɫ ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧ-

ɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɤɪɚɧɚ. Ɋɚɧɟɟ ɩɪɨɜɨ-
ɞɢɥɢɫɶ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɨɥɶɤɨ 

ɫ ɢɧɞɭɤɰɢɨɧɧɨɣ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɫ ɬɨɧ-

ɤɨɫɬɟɧɧɵɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɷɤɪɚɧɨɦ ɢ ɨɞɧɢɦ 

(ɨɫɧɨɜɧɵɦ) ɜɢɬɤɨɦ ɢɧɞɭɤɬɨɪɚ [10, 12, 13]. 

 

ɂɥɥɸɫɬɪɚɰɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɧɚ ɪɢɫ. 5.  

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ Ɇɂɍɋ-2 ɪɚɛɨɬɚɥɚ ɜ ɫɟɪɢɣɧɨɦ 

ɪɟɠɢɦɟ ɝɟɧɟɪɚɰɢɢ ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ. ɇɚ-
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ɩɪɹɠɟɧɢɟ ɡɚɪɹɞɚ ɫɨɫɬɚɜɥɹɥɨ 2000 ȼ. Ȼɵɥɨ 

ɩɪɨɢɡɜɟɞɟɧɨ 4 ɫɟɪɢɢ ɩɨ 10 ɪɚɡɪɹɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ. ɑɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɹɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ ɜ ɨɞɧɨɣ ɫɟɪɢɢ ɫɨɫɬɚɜɥɹɥɚ 10 Ƚɰ. 

 

  
ɚ                                      ɛ 

 

Ɋɢɫ. 5. ȼɧɟɲɧɢɣ ɜɢɞ ɋɍ ɞɢɫɤɨɜɨɝɨ ɬɢɩɚ ɫ 
ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɧɟɦɭ ɂɂɋ ɢ ɥɢɫɬɨɜɨɣ 

ɡɚɝɨɬɨɜɤɨɣ ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ 
ɋɭɛɚɪɭ ɫ ɜɦɹɬɢɧɨɣ 

 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɝɨɬɨɜɤɢ ɛɵɥɚ ɜɡɹɬɚ ɥɢɫɬɨɜɚɹ 
ɫɬɚɥɶ ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ ɋɭɛɚɪɭ 
ɬɨɥɳɢɧɨɣ 0,8 ɦɦ ɫ ɤɪɭɝɨɜɨɣ ɜɦɹɬɢɧɨɣ: ɞɢɚ-
ɦɟɬɪɨɦ 40 ɦɦ ɢ ɝɥɭɛɢɧɨɣ  2 ɦɦ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɫɢɥɨɜɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɩɨ ɭɞɚɥɟɧɢɸ ɜɦɹɬɢɧɵ ɧɚ ɥɢɫɬɨ-
ɜɨɦ ɦɟɬɚɥɥɟ ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ 
ɋɭɛɚɪɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 6. 

 

  
ɚ    ɛ 

 

Ɋɢɫ. 6. ɗɥɟɦɟɧɬ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɤɭɡɨɜɧɨɣ ɩɚ-
ɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ ɋɭɛɚɪɭ: ɚ – ɞɨ ɪɢɯɬɨɜ-
ɤɢ; ɛ – ɩɨɫɥɟ ɪɢɯɬɨɜɤɢ 

 

ɉɪɨɜɟɞɟɧɧɵɟ ɫɢɥɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɤɨɦɦɟɧɬɢɪɨɜɚɬɶ. 
1. ɂɫɬɨɱɧɢɤ ɦɨɳɧɨɫɬɢ – ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫ-
ɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 ɜɨ ɜɪɟɦɹ ɫɢɥɨɜɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɛɨɬɚɥɚ ɜ ɨɞɧɨɦ ɢɡ ɲɬɚɬɧɵɯ 

ɫɜɨɢɯ ɪɟɠɢɦɨɜ ɫ ɡɚɩɚɫɚɧɢɟɦ ɷɧɟɪɝɢɢ ɜ 2 ɤȾɠ. 

2. ɍɞɚɥɟɧɢɟ ɜɦɹɬɢɧɵ ɧɚ ɨɛɪɚɡɰɟ ɦɟɬɚɥɥɚ 
ɤɭɡɨɜɧɨɣ ɩɚɧɟɥɢ ɚɜɬɨɦɨɛɢɥɹ ɋɭɛɚɪɭ ɩɪɨ-
ɢɡɨɲɥɨ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɥɚɤɨɤɪɚ-
ɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ. 

3. ɉɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɫɢɥɨɜɨɦ 

ɜɨɡɞɟɣɫɬɜɢɢ ɜɢɞɢɦɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɧɮɢɝɭ-
ɪɚɰɢɢ ɜɦɹɬɢɧɵ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. ɉɟɪɟɯɨɞ ɤ 
ɫɟɪɢɣɧɨɦɭ ɪɟɠɢɦɭ ɝɟɧɟɪɚɰɢɢ ɫɢɥɨɜɵɯ ɪɚɡɪɹɞ-
ɧɵɯ ɢɦɩɭɥɶɫɨɜ ɨɛɟɫɩɟɱɢɥ ɩɨɫɬɟɩɟɧɧɨɟ ɜɵɪɚɜ-
ɧɢɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɤɭɡɨɜɧɨɣ 

ɩɚɧɟɥɢ ɞɨ ɩɪɢɟɦɥɟɦɨɣ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

4. Ɉɛɪɚɡɨɜɚɧɢɟ ɜɦɹɬɢɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠ-

ɧɨɦ (ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ) ɧɚɩɪɚɜɥɟɧɢɢ ɨɝɪɚɧɢ-

ɱɢɜɚɟɬɫɹ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɨɧɤɨɫɬɟɧɧɨɝɨ 
ɷɤɪɚɧɚ ɢɫɫɥɟɞɭɟɦɨɣ ɂɂɋ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ-
ɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟ-
ɧɢɹ ɞɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɪɢɯɬɨɜɤɢ. 

5. ɉɪɚɤɬɢɱɟɫɤɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɞɟɣ-

ɫɬɜɟɧɧɨɫɬɶ ɂɂɋ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɚ ɜɧɟɲɧɟɣ 

ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɦɢ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ 
ɷɤɪɚɧɚ ɢ ɫɨɟɞɢɧɟɧɧɵɟ ɩɚɪɚɥɥɟɥɶɧɨ. 
 

ȼɵɜɨɞɵ 

 

ɉɪɨɜɟɞɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɚɩɪɨɛɚɰɢɹ ɜɧɟɲɧɟɣ 

ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɫ ɨɩɪɟɞɟɥɟ-
ɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɥɨ-
ɜɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɢɧɞɭɤɬɨɪɧɨɣ 

ɫɢɫɬɟɦɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ ɤɪɭɝɨ-
ɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɪɚɡɧɵɯ ɫɬɨ-
ɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɤɪɚɧɚ. 
 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɫɢɥɨɜɵɯ ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ ɢ ɢɡɦɟɪɟɧɵ 

ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɜ ɢɫɫɥɟɞɭɟɦɨɣ 

ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɟ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɟ ɦɚɝ-
ɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ. 

 

ȼ ɯɨɞɟ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɡɦɟ-
ɪɟɧɧɵɯ ɨɫɰɢɥɥɨɝɪɚɦɦ ɬɨɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ 
ɜɵɱɢɫɥɟɧɨ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɨ ɬɨɤɭ ɞɥɹ ɢɫɩɨɥɶɡɭɟ-
ɦɨɝɨ ɋɍ ɫ ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ ɧɟɦɭ ɢɫɫɥɟɞɭɟ-
ɦɨɣ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ≈ 3,85. 

 

ɉɪɚɤɬɢɱɟɫɤɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɞɟɣɫɬɜɟɧ-

ɧɨɫɬɶ ɢɧɞɭɤɰɢɨɧɧɨɣ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 

ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɚ ɜɧɟɲɧɟɣ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫ-
ɧɨɣ ɪɢɯɬɨɜɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɫ 
ɤɪɭɝɨɜɵɦɢ ɜɢɬɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫ ɪɚɡ-
ɧɵɯ ɫɬɨɪɨɧ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɷɤɪɚɧɚ ɢ ɫɨɟɞɢ-

ɧɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ. ȼ ɩɪɨɰɟɫɫɟ ɪɢɯɬɨɜɤɢ 

ɩɨ ɢɧɞɭɤɬɨɪɭ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɨɬɟɤɚɥ ɢɦɩɭɥɶ-
ɫɧɵɣ ɬɨɤ ɭɧɢɩɨɥɹɪɧɨɣ ɮɨɪɦɵ ɫ ɚɦɩɥɢɬɭɞ-

ɧɵɦ ɡɧɚɱɟɧɢɟɦ 85,5 ɤȺ. 
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